AjHjlOd dts] cEtkzHOkMmise j dzdzsj ©Oo lstsdzs s
9" Mh jets BBWOL 9 Odad W
Cl1LOydosdzOdz! dzf 2 dMmMmdzj Hse Olsj dzz MEd2 v tsd3fm!

10 Qo O f

1 OtcOdzso © v Ols! W dzO ¢ dzj CSMOUzH et

1os{1ffrtrvf8uvRrR wRLU[10 ALY SAR[1 ¢
1oyevtuvsvotyr3am sfflPIITRARJ L L IM Jrud[
gf JRoeuvzm [fourtrRO[ LI 1 [fRrRstLI] 1]

02.00.01i\ § st Odzed 44 MSC OW =~ ddsdW

rdmmj elsOydw
Zz0 MsdmMCOdedj Ekyj ds?2 Mmilsjfj dz
COHdHOLO RddidyuyimMSda d&oOk¢

1 Okzydzr 2 wwkCsoatsHdIs]

HsCstste 2 dddud MS d -
[ OBOY @O sdzd2 R o Odzts

U 5 BMADL6



2
[ ¢ dzO o dzj dzd j

Jo jH] QE6666 6 6 66 66666666666666666666 7
1 ubot]dsj dedetsy Mshsswdedj dmMmdzjHse
sCMdHdtese Oded ™ d fddzlezi = © ddd jutg dFSGflds jtftdaf 18
1.1 [dCttst oL ey o iE)fisdsHd o d dals j L

///////////////////

1. 3 [ MsB jrded@rdn s i) OO0 tcOMmlso stcO® 1 dzj € L
BStetsf dzOL d3j dedese s ftetsyj MMO Hdzv Mmd.c21
1.4 10dstOL iBj tedzOW dzsC OcdzdL Oydw 1 o
tcOLHjJdZO WOLéEEEeeeééééeeeeeeceeéeéeeeeed
156 tcj BdEmfo"® ¢ f s5Cter Isdbjdskrods B iy tztizz P  to

//////////////////////

2. 1 g4 tsmis Oo dh dztidsfpless” j Adzd J3OIs j ted O dzts o
sjtedzdud MCdd3 Jdns ddgi ~ QR e BT G3d3 o dats fi
2. 2 1 OC sdetsd3j tedets s d ftetsyj MmO md
dzd B4 IsOadzdzd yd M¢ dn degdeafcR0dffimd MO Mg
otsLHj2Msoadd o &BISCtosf dzOL d3j dedetsdz tcj % 36
2.3 10Ctdtsd3j odetsmisd sy MmO tOL
dztsC Odz! dzts Oy Isjtedzd yd M& s d &34 »~ Odzd -
f OO stetso  Isj € Msjzde® o3 jclOCEED datighigiste
dzj @34 s Odzdzd yd MS 84 dzj stec Oded yd MSs4 f t42



3
2.3.1 Jddvwdd] kiOfgshtd 4o g0 i
ZOdetsMistez C Is Iz to dzts dzj Bj s O dzdzd yj MS 5§
eOMY o H dzj ded J IsJ dffdgEefCisldzdeigztsog@els jiftasdc 43
2.3.2 MOBOCIkjtt IsjdfjtcObiodzset to
LOodMddBsmisd ©ls §O0LOkstese Isj ¢ Mkt
GOdsMistelz S skztedzts j dzj B s Odzdzd uj MS 5§ 45
23 . 3 t Oy e v dzj ded j 2O teW > j ded 2
SHdso toj Hgj tedgtfdg S B -~ Oded yj MC sd3 o tsL 46
2. 3.4 [SHijdkJteso Odzdy dzOctbkzL ¢ o f

//////////////////////

//////////////////////

3IRMABHGN | MB&z® MmMddzsjL O WEkdSydtsdo
CuBf L dyqudeds & &5 sOdzdzsS MdHde & fydzt 52
3.2 [jlsH MddsjL O dzOdshlstclsGk B
fsCter sd2 &0 fojwhdshisd &jlsoddss
qzd Mdesds oi3d S totsf dzOE é3g ézbists éé &¢ & € é3) ¢ 53
3.3 [jlktsH Codsttsd' {djSktsqddd
BISCtostf &zZOL di3j dedesets ftesyj MMO o tOMlseb4
3.3.1 R dz¥ sdelEBjytedslsigdats dz' 2 € s d3f dzj S 55
3.3.2 uvtejnldjCltetsH dzOW 4 dzj Slstetst o €55
34 [ jlbtsH fooWddsdjlseddééééééééésd s
35[ jlssH 1 dzj CbsnddBdyj NS et Mddas§.L 57
36 [ jlsBHT dMmfMdzj H s Oded W Wl dzS yd s
Codf sL dydsdeder & d5j sOdzczts S i H dz” & f)dzt 57
361C dzj ClstesBOGdzdlsdzr 2 d odhotjlstC e

3.62f jIstsH 1] dzls ¢ jdrpsldQ LOSesBEbE 6@ é é é é é 58
363f jlscH ©OMstso 2 MSOddtlks h j2 1158
37RMY " sOded v ) dzis d ) Is 6D Mds @ IsEiReEEERdE=é . §. 59



4
38RMY "M IsOdedw Mdzsdfmls' = BOIsj tcd Odztseo
dmMlssydzed €O Isjf dzOééééééeéééeéééeéééeéeé 61
38 1 [ jltsH dzddzj 2 dets?2 M j ClstesMS s d (61
38 2 [ JjlbH &OL jtedzse s B dZEYj d2dW € 161

4 wddzlsj L H o Odgifdipdfjmis™ = dBOIsj ted Odzts o

CGteOdzd y- teOL HJj dzO T dggQsiasdiis tc lis &lddis s dzts | 4

dzj stcc Odzgd Yy MS sy sCterlsdj. 1 OLtwcOBTBISS

o jdzsddz dz" 7 B OB & éd éde éEHE OB E . . 62
4.1 gddzlsjL d dmimdzj Hise Odzd | dzO «
dzj stec Odzed yj Medrmr fsCter sd?2 dzO® Odzs dzd c 62
4.1.1 g ddzlsg L d dMmMmdzj Hise Odzd j dz
dzj stcc Odzgd yJ MSsets fsCter sdw dzO Odz# ¢ 63
4. 1.2 g ddzlsg L d dmMmdzj Hise Odzd j dz
dzj stcc Odzd yJj MEtsets fsCter sdvw dz©@ i3OG ¢ 67
4. 1. 3 wd detbfipindzj H s Odad j O des s to Iz
dzj st Odzed Yy MSdr Y sCter sd2 dO IsdlsOc71
4. 2 t OLtcOBBISC O Bj IssH O Isj CMmiskzted
BjlsOdzdzso d dr Mf zOoatso éééééééééééévop
4.2.1 [dSttsf dzOL d3j dAfiasg | tsd dethfislzd d @&d 77
4.2.2 [dCtetsy dzOL d3j dzdetsj Isj CMiskzted tet 79
4. 2. 3 [ dCtesy dzOL d3j dedzts § Isj CMmiskzted

ydeSsdedw . . . . . ... L0 .. 80
4. 3 uddzls L Ho o fdzts?2 dzr & BOIs j o d
(A Mg,Ti,.Zr) /| dz0dets s ez § Is iz te dzts j dzj d3j s Oz

fsCter sdj M LOHOdds?2 IsjCiskztes2 ic
RZOdsMistczCIsztedetsy dgj B3 s Odzdzd yJ4 MG 54 ..c 82
4. 4 wddasjL d dmMmdzj Hse Odzedj Istej = Mdz
(Al Mg, Ti,Zn/dz0 dzts fyls te 2 § Is Iz te dzts § dzj d3j Is O dzdzc
fsCtcr Gudfif / L OH Odadets?2 Isj S Miskztets? ¢ tc Odic
OdtsMistezS skztdzsy dzf d3d Is O fztz§lagd jn& és§ é & 83



5

4.5 wddalsjL d dmMmdzj Hise Odzd j Y st te
ts fi) dzts AI'Mg,Ti,.Zn)/dz0 dzs s ez C s tedzts j  dzj d3j Is Od
f5CterCaf)y/ LOHOMMs?2 kjShMsktes? ¢ tcOik
OdzsistczC sztedetsy dzj dzgd R PG g BT ¢ € € 86
4.6 wddalsjL d dimMmdzj Hiso Oded j dei3diEGsdixd c
(Al,Mg,Ti,Zn/dzO dets i ls e 2 € Is Iz t dzts j dzj 3 Is O dzdzc
f 5C tc'CE\f/Mof) LOHOMGEE?2 IsjCMisktes? cteC
I 2O dzetsMistelz € Is Iz tizofetg § ) izt g3 Bz teis € @ dztf ¢ j B € 88
S5rRMMdzj Hsoa Odedj Htesyj MMO tOL ek j ded W
5jCMskicts? CteOdzd Y’ e OL Hij dr@O dztdfyjlsitadn
ded B4 IsOdzdzd Y4 ME 54 dzj secOdzdud MEBY M
i r Oded yj MIntsdy pébLénéjédé é 6 ééééééééééé. 92
5.1 RMYr kOddv Mhsdhnkr & &OkjtedOd
6OLHj &ZO &) s Odidz dzOstsdgtisaez € Is Iz te dzts j

Bj stecOdzd ujMStsj §oSterisdj ftod dj o Oc92
5.2 RMMdzj Hso Odzd J Y ethuzsfiG " & O BOIT
sjCMsktes?2 cOddy” OL fi j dzOdzts Bl 5 B
dzj d3j Is Odzdzd yj MS 5§ dzj stec Oded yd MS 54
5.3 RrRMYrsOddv Mdsdhsr 5 &Oljtcddw
8OLHj O &) s Odidz dzOstisdgtisaez € Is Iz te dzts j

B secOddyj MStsj §sCtrisdj ftd dsc Oc99
5.4 RMMdzj HsoOdedj HJtetsyj MMO tOL tclzh
sj CMiskztots? GteOdzd yr tcOL H | dzOdzts fipls task
dzd B34 IsOdzdzd Y4 ME 54 dzj secOdzdud ME&sy

//////////////////////



6
lteddzsyd g s s toj Odzd L O izPz wfidgdn dizj dmizsdPefle
sf " SdxziistekzS ssems d A OB s i tct5 R[j M
cl dCtetst dzOL d3j dadz Usty B st  d & ¢ s fit

/////////////////////////

Fdzd o j cdélejéle@ ééééééeceeeéééééeeeeeée. 130



,
l'ejHjdedJ

PSlskzOd dztsfls! o' BOdzdzs?2 Isj 8 dMidzj H s

J fnew L d fn oL cOfMmlsOs h j2 mdzts ) dzts Ml
Csdemstczdtctso Odzedj desots?2 IsjrmrdzdCd IstejBlzj ke
fsCter Isd2, WkdSydodOd: df = &BOLYj.tcd Odztse

GbClszOdz dgr d©s dz2O0 MmjcetsHdwWh dzd?2 HJjda Wod
fsCtcr Isd 2?2, shdzso dztsy dzOL dzOyj dzdy Sl -
LOh dlsdz" &3 W EZdzeC ydw ozd: C(StesL dsdzdetsMiss2 &
Loz SstetsdL sdzv ydtsdzdz § d tastisdsjo WO dzd d o ds@ dz'
SHddd®B dL BBhdrn btejBtoaOdzd?2 ¢ d&OIsjted OdzOC
smdetser M St lsdjds ftcd dmr S dz OOy«

BiROddyujMSdr d&OctkLsS. [OkjttdOod , t&C
s Bfite@s? &OctkL Cd, Iltjeksl My lsOd
sjf s cso sHdsMis! , of MECOW Isj &Y j Ok©O

l HOdgdzts?2 tOBtSlsy © COyjfmlsej tMmdse dzsa
MsmMisOea O, ®tjHjdvEh jet Wikd y dizssdzods Lda jj2
ddi3f dz! mde" 38 d2OFf oWy jdzedj 3 dzO ¢ t6 O dedcrpldn Is dot
1 dzj Ctesdzdls©, ftedeotsHwh jj € dts¢OoddL Oydd
CteOdzedyd d MMtsBjdeder i3 f Ot ORI stcOdZ B C tets{f ¢

t OBSISO o' § Sdzdzj) G Odzd Wic O3 @IB4 /486 1 dzO0 o
ZOEz ydgdzj Hiso Ols j dz' ME B2 OB SIS 9 OS¢ On
LOHOddw o MmWJjtj dz0 iz y dzts 2 HiWlisj dz2 detsfyls d
Bdzets e W 2 dz$ yd s dzOdz! dzr = Bdes ¢ sMdzts 2 dz" = f ts5¢C 1
M zOes Or Odz¥ G dzqdzOG dzf Y SO B L & et )& 1 Otcfyls o
CedzstcOC M@ . 51361 .00 OB 5T BY dj S o
sjrdesdzsedd Wstedzdtoetso Odzed W W tlzlzy ddzjdeg)jdis Qiztzc
dzd stec Odzd yd MSC d A fsCter Isd2 iz3d € o5 dzQjLtafglgi2
ZsC OdzdL Oydd o' MsC tHd Hay tcdzPls F Oy HfoOlszh
AjJHJjtOdz dets?2 yj dzg » fisf dzjf Hotsaes BRARGZ" d tOL tc OB t



8
RZOf tcOo dzj dzd W a3 tel©j b dEtsifiy S fHP LdEsizy dzj € fi)ZD13t
GISH 2613, HSESo st ® BlIs 705.112¢cR2 0L &BOBAISCO |
BStesHEzZetsotsets BECMdHdoses Odedw Hdzvw  dzj Mizh
20142016 GaG.

gilsjfjdz ©WOLWKGOBBISOdzdzsMisd Isj 3" dMmMmdzj H

] tcOB sls j ftlosOdzOdzd L Jtetso Odzr Mo J H ] da
dMmMmdzj H so Odzd 2 oyJ woam &ZzOMmisdL i dad v , ftcOCIs
ZOdzsMistczCIsiztodzr 7 dgj By s Odzdzd yy MG drm dzj stec
ftcd or MsCtsl dzjtecjIsdyj MEtsdz oatsLHj2Mlsodd
1L dzj Sstesdzdlssea, C0OC o (MMdd, LOS d L O

10 MieBHdBOROBHQISH o @PEESIS Or | SteH d | dz
l . u. [OBOj o 0O ¢. R. d Hts. (tcOdzj 4 [ Ot€
fsCter sd2 o MBSt dzOL d3d dedzsdz tod Yy dadzd H BC C
McMls0a O St sdw, vybkts ftcdoasHdE G OEOd3]
[ MtsB | dzdztsMmls ' & Bj IstsH O weo dzw jIsfw ZyOoOMmls
B Ctestf dzOL d3j dadz" R tcOL oW HBO , sCOL T 908 M d
otsLHj2MIsadj 2O Westtddtelze h j jmw fsCter Isd
MstczClskztc®  sdzEyOj d3r = =€ figefsH dis Issdzdmyddtg jlsem w 1,
COyjMmlse jdadets ftoj otsMatsHW IS MdetsP MEzOMIstsw h
fdztsy dztsls ' dsty ntsiadtayg s Oded ¥ 3O BY Ppsi sk O
Btsdzj j hPdwtsSCd?2 M jSClste 1.CupfSdziz O IsLOQH]Gyliazr &
toj " dfilded d3j dzj dzgdj BHhhdzs2 dsets st Isdw .

] mMowrLd M 1 Isddy oetsLdzdCOjIs dzj 5B~ BHJN®R
Msd Hddzj dzd § o3 B4 Is Odzdzd ud ME d n d dz0 dats
dzj stec Odzd yd M<E d A fMdzts j 9, sBjMfjyde O h dn
1 CMY dzz Ols O Q@ Bydede' Ac Ofgdc OB tSIsVC af dz 3tz i dzj @ € i dzts C
Mol sO¢dns Ok tzg Getzise Ylsks ttOBBIST Mo wL
Mistets j dad W Mdzs d M ls sfifels O dgtisg deff dizd padfv , L OC s dzfs «
ftesydese stsmipsf m iz mlso 2 Is .



9

r dmmj 20y d s@zOB s O o ff 5dzdzi dzO ) dz0
LOCBdsdid tdzesMisj 2 Mddzlsd L © W Ekde§ yd tsdzOdz! dz
B sOdzdzs ¢ Md H dz" - mMdzsd misr o BOIs j ted Odzts 9
B4 ~ Odzed Wd MSE d d3 ZzOctlkzL ¢ O3, mMsyd sOs h d A
dejtastisd) Wd MEdd d B sOdzdzdud M&dyd Mazsd. ]
tcOL tcOB 5ls Odgr MemisOor tc OfMmis o tsigdfsCote U diZjOL Isizg B
Ldzf Sbtetsn d B3d ud MS 56 hd dfldcfisOg) Hdsts i Lde'ts &) gizts |
d iy Hise Oded § Mo s2Mise Md dzls jQd4 tedslp KGNS I tc diteiz
f o jton dztsls do j digslsl Qxlzdittse? oz § ¢ ts dziA Ll ts dz6
tcOL H@RIEB O dzdz ©MaREAESMISttlz ¢ Isz tc dzts § dzj 034 Is O dzdzc
f s5Cte'ifsdijOH Odzdz" d3d f Otc O BdcOdRd d Is P Etndzdz sl H
B sEBdstcSHMEsiilsd ftesyj MMO Mddasj L O &Gdzts
dzd stec Oded yJ M seszz fjsetcr Edzsd mifr § d3OIsj ted O
L OH O dzdzts 2 Isj SMlskztes? GteOded y'l dz@@zis s k@ ¢ |
dzj B4 IsOdzdzd yd M 54  dzd 56 6 foeas ayjj HNE dzQz Mt 1 de?f &
MesdHddzj dzgdvw dr Mdzsjo ¢ dzct Ood dtsdizkz Isj to d3
1 sodL dO d dzj HisMis Ol teusdgQifaffri@sL) 110 ddgafs inlsd O d
WEdC ydsdzOdzr dz" » dOdesMmistezC Isktedzr = Mdzsd Mmls
B »n Odzd Ud ME d JROSdz Ajj dzjH)sBSB L OL d" B  df
HdgMMJ tclsOyd tsdzdzts? tcOB BIsT .

[BI jClIsT d Moz HYtdzod dgdd2As dzO dz! dz" § dzO
Cogf sLdydsdeds | fpgzls Qiprs § ) B3O jo e’ 7 oo
B4 IsOdzdz tofgdilsef’dz! df | d3d Is O)AfiAS te i) Iscsf) Is OB dz '
dz d3d Is Odzdzd w4 M< dJ dej st6G Oded Wd MC dJ f) oz
or MsC sl dzgjteccjIsdyi MSEsd3 osLHj2MIsadd o d3
1 dzj € Istetsdgfis®dedzdf{ud MEdJ Mdztsd.

lejHazd s  dmm@idusiou@dakd:y d wdrdud méd,
MmMddzlsj L O fn dzz§ fig i s 82O dz¥ tzr ~ ZOdzsMistczC Is Iz to
BB sOdzdzs € M d H dz" - BOIsj ted Odzts o tcOL dzd ydzts G 5

BOcddd, vydwCoddd d d5 MfkzOe OF.



10

Ad dzi tcUBifddO dzts o @§ dedzfs i3 tedztsis j 2 Mddzlsg L
WizdeC yd sdzOdz! dz' = mMizsd misr & h J&OIs f3g & @adisa]
ZOdetsMistczC sz tedzr | dzj d3j Is O dzdzd y J 6 dzlg y J dizjastg
or Ml dzjtec jIsdyjmMétsdz otsLHj2Msoad(d ) a3
1 dzj CstesdzdIs©, Mts2¢dn Htod EHOtdz = Isj todic

I ©OB¢Orn §shk@o tzj bz@ted )y jLiPdjOny M d |

1. uvMmMsOdetso dzj dedJ BMmMdesoa dz" = L O tsdzts d3j te da
RZOdzsmMistezC Isktedzr = dzgj d3d sSOdzdzd yd MS dr dzd BteG C

2. J[tHtwiHjdzjdzed] BB&OMISd L dzOyYJd dzd?2 f Otc
d3d s O dzdz isdp@EBEri§ldstdz tc dzts y dzd A3 IS Odzdzd yJ ME 54
Mzsd Misr = d&OIj ted OdzOR , ftcd GCtlstster n dzOf
dZsC Odz! dzf o3 Isjted3d Yy MSdd3 oL HJ2Mlsoadw dzd, ¢

3. [ OLtOBBIKSO d&IktHO Isj CMiskztedtetso Odzd
foLotsdzves h jes s gYp®ObtddIs ctcOded yr tcOLIH J
ZOdets stz € Is 2z to dzts § dzd 3 IsOdzdzd y4 ME 54 dzJ tstc
BOIsj ted OdzO R .

4., 1 OLOBEISCO ttOmMlsststese 1+ dzj Slstetsdzd Is ts
1 dzj CstesrnddBd Yy MEse s ftesyj Mt a3l Is ©dziiz i5
(Al,Mg,Ti,Zr) | dzOdesmistclzC Isztcdatsy daj d3d Is O dzdzd y4 Mm-&¢ 5
( 3 Is Odzdz ANipdElre) '/ dAO desistez C sk todzts ] dzj d3d Is Od
fsCterCed,d/ yfb( s Odd SANMgiSpZr) /| ddO dzs st iz
dzj B4 IsOdzdzd yd M 54  dzj tsteCw/@ylzd wli ) B3tizfs ¢ Sffy<iEt@r di
ts fp dzts & 'AlLMQ,T(i,Zr) /| dzOdetsmistelz € Is Iz tc dzts § dzy 034 Is O dzdz
i ¢ tcCa\/Mod) BOIjtcdOdzses M L OHOdzdzts? Isj €M
ShHdBazOdzsMistez S Isktedzsy dzj d3d s Odzdzd yd ME B84 dz

5. RMMdzj Hiso Odzd J OLftadASyjidedfir© fiied dzls j L d tots ¢
BOIsj ted Odzts 9 fn L OH O dzdzts 2 Isj CSMisktets? ic to
RZOdsmMistczS Isktedztsy dzj d3d s Odzdzd yd ME 54 dzj BEG (
Isjteddd yd ME A3 oL Hj2MIseadw A



11

1 Oz ydzOv dztddz dz® o O dzd W

1. lfjtear j i lssQiztssp) dejdetis Misd. © Md dzlsj L O
ZOdsMistezC bkktede 7 CodBfsL Jydddsy & dsjls O dz
L OH Odzdz" o3d f Otc O d3jdls tc O d3tff dz)f(IshizrigsfRalzH ts 0 ts dzdats o t
CGteOdzd yr teOL H j dzO 03 j de@ddastin Is téstinCdiststo t& dats j o7
dzj stec Oded ud JI 54 o3 G20l dzOyJ dzdz" = Hdzv OB
sjtedBduj MSde d &joOdduyjmSdn dOctkkL s¢.

fdzj HiZE " | os: f tsdzkz uj ded j fsedmssets  dzOd
B stecOdedyj MSsets St sdv &0 Isj S gk tesfjk
BjsOkzO® shdse’; fMddsjL. o (s8OS

dzj di3j s Odzdzd yj MS BE 5 dzi stcc Odzd yd M tse s fts¢
sSBEZOHOE N jets of MisC d id - f d2Odg)s Y ls|tdAsttsts & ts H dat
f stcOR d dzO o jten dsipstcBEBozsets { 56 Gs!
Btsdzj j o' MsCt2 Isj B jtcOktets? f dzOo dzj dzd W
MddasjL o §swOR  dO e jtendetsMisd Mdzsy
5B d&ZOHOY h jets Bisdzj j dedL Cts2 Isj B j cOlsiztcts?
dmyj@md 2 dzOY HOIs! BOIs j tsd O dz, 2O Ctlstts
dzj sBAatsHd®R j ttOfmlotste’ { dzj Stetsdzdlstse d to

2. Jlfjwerj fwtsojHjdts BsHjdzdese Odad J
ZOdtsistezC sz tedats 3 dzj d3j Is O daAfiag &yt "frifiScifrafly dlztz jc tste i)
mddzls j L d tc SHotddzdztads MisC 51 dzgj e jIsdyj MSEsdz o s
B Ctets] &zOL oFf digiztsaly wPMIlso stej { i€ b 6 utgls O s {
HqdZO3d Sz BBttOLBoa Oddw d ®©WOLeadlsdw  ste
stsdzh ddz" difvsCtel tetso j Hj dets BsH | dzdtetse Odzd §
fMsdmissds ROl jtedOdj ftod Hj2Msoadd tOfmlsw:
2O bkjSCMktedtotse Odzdzs? G teOdzqd yj Istg Loz jude@ €
BjoOddyjMSsdd oetsLHj2fMseadd. | tf Oka@Bs©®
sjSCMiskztr TB6O® WE B OB zdlszHO By jl o
Ctslstste’ 7 dzOfftewy jdzdw o fzsdhistsd BOIsj tod



12

Msts?2 C sMlis MsjHddzj dzdvw o bkfmdzseadwa 1 CMmist
ZOctelzL ¢ .

3. t OL te@BlastdsHO dzdzd € te s tf dzOL a3 dedetsec s Isj € fr
9 jdalsddz! dzr » BB sOdzdziseo, ftsLotdzwe hd2 {f sdzizn
O3 d OBfddlskzygtsBH. M@daty YIls &3L ZOYdls
WOClssteso EftcOo dzj ded v , o C dztc Q @ Is btfdR O tis t6h
ftosHBdz dIs] dz! dztsls ! 1L dzj S stesotsLHj2MlsadWw
Ldzy Sbtedud MSdd JOLORI " sy MMO d ot

4 . t OLtcOBBIsOdz &3] sfsta Qo &zfsdetfctsdAfitctsgj fr
RZOdksMistczC Isktedzr = dzd d3d Is © de8zd njdesSidpr  odz) d3deS
e d@Bslsster 2 L OCdzE yojlsmw o twjcedmistcOyd«
ftesyd M MddsjL O §sSterlsdw. RL BJ dzj ded §
mMzH dIs s Is ts dz" d dzd ZOdsmMistczC Iskztcdzs @ ts
fsCter sdwv fflsgfgsd § stcd

5. it OL tc Gesthls @de™ tc1Odg js ® Istictsdrd Is 5 o d tog
mMzsd Misr - BOIsj tcd Odzts o tcOL dgrdgj Is Odgdf ff s ofs
(Al,Mg,Ti,Zr) | dzOdetsistczC Isktcdetsj dzi d3j Is O dzdzd 4 M€ 5
(B4 Is Odzdz AlsMipclEZe) "/ ddO dets ls te Iz C Islazize{ datg Jn ¢ dzg d3ddg @ t
fcsCtcrChd,J / YJbb( R B Odzdz ANMgSgZr) /| ddO dzs st Iz
dzj B4 IsOdzdzd yd M 54  dzj tseCw/@ylzd wli ) B3tizfs ¢ Sffy<iEt@ di
ts iy dzts © 'AILMQ,Ti,Zr) /| dzOdetsmistelz § Is Iz te dzts § dzy d3J Is O dzdz
f ¢ tc'Ca\/Mbd) BOIKjotc P dzL OH Odzdets? Isj S Misktets?
shhdzS azOdztsistcz C sztcdetsy dzj dzd IsOdzdzd yd ME s  dz

vd sted lsdud MS OWH dLfrpiE) uallsdSsgfss dzdzts 2

] 6 Lzdz OIsy BOIsj BPE o P il Bc s { oty Y
ZOdzsMistczC sz tcdzts G ts dzd B Odzdzfl yuMHSEEE ¢
or MsC sl dzgjtecjIsdyj MEsd3 otLHj2Mlsoadd o a3
1 dzj CSstesdzdIs©® BftejHjdzj O HJEZOBJEO dL d&3j
ftosyd MMy Jjoet tsMisO. (It foLetdvjls tOf
M stosmis d § € tofy ds@ W d j gts Is s dzh d dg' d ]



13

dzj Bj sOdzdzd yj MS 5 dzj StecOded i MStsi §CtEr s
fstedmlssmis: . | HOdEs?2 ©Oesls] kOCd] ©O
pojHjddw o (e’ dzOdzs s to bugjlsRazgzts & 5 Hag ] |
§f zOMIsd ydzets ¢ 5 oot NlsedEdf® | B dz2vs0ls j e O zO iy dztg I8
fsorhOjls fesydsmls: do Mt Hdda ddv.

) G50 jHjdes BOIsj BOIdyj MS 5] dBsHj dzdiesse O
)] dzOdsilstelzC sktody B dzj d3j Is O dzdzd W J fif Gedf 3 zaz Ot
sjted3sdud MEsds d dBBI~O0ddyd MEtsds oatLHi2Mised
L zOyj dzd?2 (OwOdRlstese IsjChbkir ¢ tc Oidzd -
ROdsmistezS sktodats ]  dzgj d3j s Odzdzd yj MC 5§ dzj Ste
oL dzd C O8N dJ dzOf oW 3 § ded V! daf 1§ d dad dg®@ Jsdzd #5d c
BsHj dzdese Oded v tdA) 16t B s Ctuffr) datsjoles H O Is j € fyls t
BjsOdkd&zO wshdssr Hdv §odzyj ddY IsifHildsg
Mzsd Missc O BPIsf e Qdz"’ &3 Misd Hddzj dedj d3 Mdzts§ ¢

) ©OCIkduj MS OW Hufdg@Riafigs ddsR s Is T

) ©OCIkdUui MSOW L &zOyd Bsfis! ©OBBk" L O¢d
sjSCMlsktcdetse OdedY 5o jten desflsd o j delsd dz' dzr
GOdsistezS Iskztedz 7 dzj Bj bOdzdzd uj MSdn  dzj te
Cdefted Isde BJ swHd ¢ dd  ddPlsiag Ogl diafl © O dzd W
doj Bj sOdzdzd yj MS IR dzj stecOdzd Ui MSdn §sCtr Isc

{ OLcOBGlOdz BjlssH Cmdstsdy MSseshld
dzj Bj sOdkzdzd yj MSdn dzj stecOdzduj MSdr §sCter s

fsfdj HE“BE1OB BI5C j yd < ddyj ms dn o sdz Is
cjedmistedeljdr & o {djSltesididyuj MSs2 Mmdh
{ OL cOB s Odz BjlssHdSd MddsjiL0O ¥kd

Ced3f sL dyd sdzedz’ ~ BB IsOdzdzts ¢ fd H dz' - mMdztsd M ls
bhlsts2yde n & odzj " dalf fiff¢ dpag O da3 = etz M ¢ d d

tdLiEzd OIsT HdgMMJ elsOyd sdzdzis?2 OB SIS d
o OmYy j CIsy Mddzsj L O dBdetse W 2 dzC yd tsdzOdz! dz'
Odzt dzddzd d Hdzv dL HJ dzd 2 -CCofifderfyjthipigdias?? df tdasad



14
stsd3 uddndgj Mjtededd L OHOUYd 65 fjtejrtHE &
9 dzj Mkzh dn CsdemistezC yqwa Bistolstso t52 tc OH C
Edzz yh j dzdv BOMMse OB Otedlsdz" = R OtOCIsj tod Mmlisc

[jssHsdsedY d &BjksH' dhMmdj Hise Odad W

[ jbsHtsdZtedY HJMMdzicH ®©ay@ dzdiztzts ¢ © ¢ dffnigO dz(
f SHAHJ ¢ mMddzlsj L k2 Wizde€ yd sdzOdz dzr n d:
Bj sOdzdzts € d H dz" A mMdzsd misr - BOIs j tcd Odzts o d
BsSHJ dzd 2, ©OLWGOBEGISOdzdetsets d3j ssHO Isj S MmMiskz
f OtcOR IstehPeirtc Is j Ssftej Hj dzj dedr & o toj L 2dz |
fstedfmis' 7 dOdesMmistezCIsktedy & daj Bj Is ©dzdzd y j
fsmMdzj ke hdr WEdRIydqsdkzOd dz@ = or" MsC sIsj BY
sSMOYHjdzd j d5 o fstcr d dO { tso j tcrodgtdipiisyj C
fesydztsmis d dn Mtsd Hddaj dzd v . s ts dzls te s dz
ROtttz sztcdse s dzj d3j S Odzazd yd M se 8 dzj ©
COL OB 5O dzizO g ldsis H s 3 fted sdishd tj ¢d:
otsdz’ sSORY j todz" n L Oo did dzsmimj 2§ ts dzizjuyfj lslefits tho |
BOIsjtcdOdzseo ftosoatsHddzd dz0 tshmdatse j dL o j Ml

l sdzsy Jdzedvw, or desimddzr 4§ O L O dlkz:

1. d4tfMmlsOs d fipdstedsfy sasfgts dB3OIs j te d O dzO, 1
sjteddyd MSdds d diBjrO0dedud MEddz dzOctclf OBQPdgd ¢
MsHjtey dls d3j sOdzdz tsfydetsor ( Odz¢ d3d dzd 2 , B0 «
ftso jtern desfls! Clststescets fsHO jteaOjIlsmw Isj ¢
L OHOdzdz" &3 h Oétsdz fp yJjdz 8¢ MsLHOdzdwY f tetsyd
B SOzzsEd3 Mo teise @dAdzizls j Ctintsaz jtetef~ dzts ) Is - a
or Mol dzj s jIsdu MEtsds otsLHj2Mseadd o d3d
fsted misr 2 dzOdesflstczCIlskztedz 2 dzj d3j Is ©dzdzd yJ M
sCMdHtse B sOzdzO Mmdtsear d tCMHJHBow Mpidap:
tcOMYf toj HJ dzj dad W Isj &3 j et Olskztedz - ZzOf oW ¥y J dac
ftcdHOdedw 1 dzj ClstesftcsotsHdze » Mo ts?2 Mise, dzC
sjf dzsftesotcHd 2 §HMds?2 KiHd, Clsttr 2



1t
fpdzsw, das d o J @t diff B Mushigi® ] fistp i dftss ) dzfsig £
szt zOo ¢ dT o Bz Dtk@KE® d BsdzdeHj 2O, GBI
5j B jtcOktes?  dzOodzj dzed™w o BESdzjj dedL S 52
fsfmdzj HEs h d2 &BjlsOdkdedyj MSd2 Mds?2 MOYH
ftejH' HEN jets HA&v tihikh jhsodjddw %%l
Histf sdzdzd Is j dz' dalzé ftetsydetsfmls: dA Mmtsj v d dzj ded

2. uvfttOQodzw jdsr 2 fwshoOese 2 &BjlssH &
ftso jtendetsfisd BjlsOdzcztse o j dalsddzt dets? ctolzd 4
BdCtotsffdeda & ftosyl Mmse H dzW Wstcd3d tc s 9 O da
ftso jtorndatsisd d&BOC dzed VW, Is d Is O dzO, YyqdteC tsdad w ,
f OtcOBj Iste O3] .

3. [ibHdSd -0dgels ®z@r AsNpHEEZe) '/ d40 dzs fyls to Iz
dzj d3d Is ©dzdzd yd M¢ s dzj stec OdEljynd MEBE Odzdf € B
(ALMg,Ti.Zr) | zOdzslstezC sztedetsj dzj dBj Is @ dzdzd Yy Gup S s
Yjlsr-tof Bj IsOdzdz BiMIEEIZ) /| ddOdzesMistez € Is Iz te dzts j
dzj tstc G Odzd Yj MSAWW) f ¢S RS JsMdzts 2 dz' R Al Mo, Z8) O oz
dz0 dzts fyIs te Iz § Isjlzdgjdisq dzdzd dgj S ts dzj tstc ¢ CuAAMY) f) ¢
BOljtedOdztse ] L OH O dzdzts 2 kj Skt icte!
ZOdzts iste iz § Is Iz to dzts j dzj d3j Is Outsizd v j HS S Is ).t
BCtetsf d&zOL Bj dzgdz" = d  dzj Sltesaddidyuyj MSdana
dzj d3d Is Pliplizd A dzj tsted Odig 1s|Q g dfseg ity Csdd~? d MsMmis
1 dzj Clstetsdzd Is tdrpd dalsge® O dz@ ¢ dzd ( IsdIls Odzj , Yyd te
fnf zOe OF .

4 [ st sddgs stetsisd 4§ tedzs@dpthffSte Iz Tle
dzj d3d Is ©dzdzd yd M< d n dzj stec Qfdmjduj TRCedhndz] ity dstef
otsLH]2Misedd o defitaftafidzOz@B] Sdgatzte § toj ¢ d Ml
LOodMmMddssmisy 2.

ststslseo jIsmiseadj] fOMYytstelsk dOkzydts?2 mMfJjyd

rdmmd elsOydw 5 Motsj Bz MsH ]ty Oded s Mt
02.00.01i {1 J stec Odzd yJ M & OdzO fplswazyd W d fif fitsdz j t34Bts © O dzd W



1€
sdsor ftsdzeyj dedw BI jClstse dMmMmdzj Hiso Odzed
dn smdztse § e, clLOdmsme WL ! B3 Y HE s
dzd stec Odzed yd ME d n Mtsd HJdzj dzd 2 . 1 J Stce Odz
BOIjtedOder, & 5( HfPOMY stcls© MY j yd Odz! detsmisd) .
[ dydzr 2 9C dzOH Oolstste®
J dyder 2 9C zOPE UG jclOMw o OdOdzdL j  dzd
o' Bty & IstsHJC, fcsmMisOdzsea ¢ ] d BGtecOdzdL C
~d@adud MSda -d3f ~ FHA WIS d » dMindz H5e OGAH B 9
dimmdzj s Odzd?2 d ftejHMlsOoadzjdedd drmr © o d+
LOWeo s dzO dLtsBtej Isj dad VW .
wlg §j dz2 H tsMistesjorj Redzsldndslsgise dMmMmdzy Hiso Odzed W
 sistse jdcdzissdzets f Otz ptizte’ = ©HEE Bz EBPIs
Isj d3, sdadf stsMmdets o Odz” OdEO dfWtjdeHfiPloig)odels) dzd W = = d ¢
Isj stejIsdyd MSd -~ ¢ todndaj Isipj- Mo tcj d3j dedz" = o L (
nd BdUud M& da3idn GHHFdiCiEE dmn B IsSsHise  dMffdzj H S
dbftesBOYdw tojLlzdz sOIsse dMmMmdzj Hiso Odad W
tJLizdz sOIsT dmmdzj Hiso Odzd 2 B dzds H dig'teqj H
oMmjesMmd2 M dn X Bk yBPEY §'BUz | 6] dzyd™ ¢ ¢
[ Odz! dzj et o tsMmistsC Oe X, sXtdl OffnjdasH kedg@ te s HAEOW 2 ) G
MlskzH jdzstse d dsdzsHr 7 kyjde" = ¢l jtemtf jCilsc
(ssdBMS, 20XV, XVI,2XVL6[)j:) HEdzOte s H dad & O Scisryc
CodeWV J 6 dzydw dd3d ded HetsW i mMmscO [ . 1. s Iz
cmdadw d ~ddidud MXE@Ve jIE jj & dat(doEedgfiys , 0 2X11 4
t smMmd2mMEOY Y JGHAOW CtdW J 6 dzydvw d3tsdzis|
cAdL & ddizdw d Isj m desdztsc W dzy stee Odzd yd Mm& d
Zyofmisdj d&3) ( [ &¥IC, oXEX, [ j20HIHARQte S H dzOW  dzO Iz y dz
CtdnhdbddomSdd vylsjddwe (stcOmMdswimé, 20:
1 dzj d3j dels Odsd dzOEkzydets?2 h Ctsdz’Odzh dzvd (B Etsiats jdzfs
fsCdzj dzd?2 o Mtsote] d3gd dedetsd3 BOIS§ ted Odztso § H § C



17
1 kBdzdCOYydd tjLbd sOktss dMmidj Hise Oded W
15 kjdj HdMMjtesOoydd GfbkzeddSte Odts 19

oCdzt Yyjdedzg = 9 1 jtej ud dz tej yd Geistf iz gy m wdzd

sz dzd € ts9 Odz tsfdats o dzr j ZOkz ydzimis d ig§ © dzdz] Is

Misjfjded COdeH E@HO Oz ¢ Zz ugdle@ts? Milsj f j ded H

MisOls: d o NktedOkOR, §jttjosHdy j ojtimdd ¢

fMlsOl! d §dZLROtlfe foOoddwn, ddHjShdlz @y &

i sMMd2MSs2 AjHjteOydd, 11 fkeddSoyd2 o

ofmjesMmmd2MC dn de@Gds’'dry d dn Gz Gdatsizli § o dzy d 2
ulstolkClktc® d Bl jd& HdMNjtlsOydsdds? ¢
rdmmd tlsOydodzdz6qls @ slod@ J MEMEgw , 5 | ded™

My dmS O dzd Is 16O QO e detfa Odad 2 .  dzP O &N te @ dadzt

Mhj 8L s d i idsdas W2 ed dzsy § dzd J .



1€
1 tej &3j dzdetsy Msmsswddy dMmMMmdzi Hse Odzd
B¢ MdH s edOdnd dzls § L OF Isdpfedizbdadsis)? §igEfs j{tdafSOdE o

11f dStetsf dzOL d3j dzdzs j € ©S fdizd st o Grpdddgls j L O
fsCter Isqd2

10 MjessHdwh dzgd?2 HJ dz o fHttsdLotsHMmMIse j
B34 »n Odzd L i3S9, BOhddz d Is. H.9va @yatlgr & ‘o deQjl
MSLHOdzd j &3 LOMNdlsder 7 sCterIsd?2 dzO ftseo jtonC
Mo ts2 Milse O IsO¢ dn fsCter Isd 2 sftcj HY dzv & Isfi
stcOHdydtsdzdz” d3d dBj IssHORRd MddzalsjL O L Oh dlisc
(sSCMdHdetso Odage, Odzlf sMmW OUsidtc dzj dzd 4§ ) , 1 dzj CIs
Bj s Odzdzd yJ S d -~ fsCter Isd 2, Odzts H dzts s ¢
fctesh Cco 5§ ddzd  dMisde LtsoOdedj d3 o SH
M smtse ' f sdzlz yJ dzd v L Oh dlIsdz" A fsCter Isd.
dzi H sMigOIs ¢ Od3

J zOMmlsswh j j o tcj dzw h JiotsC 5 i tod d3d dzd
WEdzC ydsdzOdzt dz" » fsCter Isd?2 o iadCtetstf dzOL d3j

[dStetsf dzOL d3j dzdzts sCMdHdetse Odzd j w g d
Ldzj 8dded3d ud MEdd3 d3j 58 wi3ls dnf dzizPL @ tsH dztsy € C

B @S o . [lsdzd ydlsj dz' dats? st j dzdats fiyls s s
sCMMdHJetse Odad W weo dzw j Isfpw otsL dzd € dztso § dzd J
fso jtendesiisd &) kOO shdss', C(shsErj

Mddzls j L Jtelzj BBsj GsCter Isdj. [ Olsj t Odlits G k2ists
fMsdmiskzt &OdtsmistekzCIlsktelz o tsB ZOH O Is [z dzq
tcOL dzd ydz' ~ HisB Qo ¢ ) tcOMmlso tste 1 dzj CIstets dz
L OHOdzdzr d3d Wk dzS yqdsdzOdzr dz' fsd Mo s2 flse Odzd |

Codzj dzdj ©WOLWGWHO ftod I$tsizj € tdejsizdl § 0 B izt
1930F CEBSHOR HOdzdets] WwWodzjdadj BT dzs ff SHtctsB
19608 EBHOR jet offjtear j HwwOClsduimsSd ftod
LsOf O dMmfmdzj Hse Odzd2 o B dZOMIsd f tso j tedaits



1¢
Mddals j L O sCMdHder = fsCtcr Isd?2 dzO d3j Is Qdzdz@H
[OtcC s d3 oaff jtcor j thikzh jMlseodzj dz ftetsyj Mg
) Emdzse d W ~ Hzesoatsegts ©WOLWGWHO [ 27, 28
BCtots] dzOL d3j dzdets avts ots § fipdrHNte[ts o0 Qlzpdn dzd 6 @B4],s s
vdzj 1S5 [ . 0. d iBybdzj zCtsdzf . R St B F dzC &Iz &5
R. 1. d CHfjdzWjduHuo ¢.1. [547k, d@@sMB
[48i51], heCBBdk [ ORO|HO ¢.rR. [7, 18, 52

ltoj dBihpso OB B IsBHO RIS tes]f dzOL d3j dzdets 6
B sBHOB Mddzlsj L O WEdS ydsdOdz dz@ = fCter
M zOeo s wWo dzw 8 Isfpyw :

0 oL d3tsy dzts s f sz yd dzdwv tCter Isd?2 -Mm
~d Bdud M&dn (5§ fdztsL O dIsdzOW )Y ds ) s@dissdrfistts
1 dzj Slstedy MEtsj Mftetslsde dzj dzd J , ZzOf oW ¥-J dz
B ~nOdzd yud MSdm (dL dsMMiss?2 C sMis! d 1teLd
MmMeots2MmMisabd]; 39, 61

0 BlsmizisMmilse dj dzj sBrBHdBsMIsd o f BHE I
sBtOLYse §jtejH d2Oded Mddedj 3 s8Ctr Isdw (1
wWodzw jlsimpw tBWL OS] dzt dets?2, dzeOftedad3y o6, HdAdzW C

0 1 CBdztcedyd M& Ow ydmistsils © ftesyj MmO,
Motstolkzy j dzd 2 ;

0 fesmMistslsO Isjrdesdzse d yd M sefpls ' sBisSjc@H Iis
KOs j tcd Odzts o ;

0 slsmizlsmilsedj ddzsj dzlmdo dzsets G OL s9 " H § dzj

0 d3sd dzd B3O dz! dzf 2 twOLtSGEtjo 1 dzj Clstesdzd s O;

0 oL di3sy desMmils! dzgOdzj MJ dedw FsCter sd2 dzO
HylOdzj 2 dzgBt?2 SCStdWdekzttOydd;

0 cOQo dzs 3 tedzsmis! sCter sdw 5 Issdzh ddzj

] dfBlgztc] Ftotsyj MM BICtotsy dzOL d3j dzdzts G 5
dzOL 9 Odzq W : f dzOL d34 dzdzts § L dzj Clstesdzd Isd yd M¢
sCdMmdzj dzd j, OdesHdzes] dMCttsots] CMJHIFH o C



2C
t OL dzdydw o dzOL 9 Odzed W ~ Hdigts ylg iy O sy o =B+
bissweoh j2Mmw Ikjteddzsdsecdd, d&s d & Mmkzh
BjnOdzdL B d shtse jddzsisd jeEts toj OdzdL Oydd.

1.2 [BHjd d" j] ftojHMIsOodzj dzgdw d3j - Odzd L
BB Ctetsf dzOL d3j dedetsd3 toj 3 d d3j

1 4 Mdisistew 710 { g Usdda3iffis iz s § tad d3j dad o
Mddalsj L dJictso Odzedz" = o RIS totstf dzOL d3j dedets o5 to j
BOdzs dqLikzyjdz d btejBlzjls HBY tsdzdzdIsj dz' dzr = ¢

]l tOBtls@n fltead,j HE Mz d3j ~ Odzd L d3 teBMISO ¢ &
M &zOe s Odz¥ d3d dzdzy dzdets dgzd € josd AgPL ¢ o lssiG’
fsCter sdw tmkh jMisedzw jlsmw o Isted {1 IsOff O:

1 1 sOf . ]l SH Hj2Mlsadjds + dzj € Istets dadats 2
BICtosOLEGYHO fosdMAsHdls t©wOLBGtwj%s B
o' BteOMr o Odzd j Codi3f sdzd dzlstse  fasH &8 Y §dzj dyd |
Bisdz! " 52 dzOff tew ) j dedetsfilsd 1 dzj Slsted yj M sets
o MstcOdo O Ismw o 1 Isd ¢ OdzOdz .

2 1IsO0f. [Sdmdz] dedzr 2 d3d sOdzdz f SH dztsy & (
fsCter sdw, kZojdzdydeOw jets Istsdzh d dzlz.

3 1 IsOf . ltesd Mn SH @40 dzGs - 2Oy ) dedpj & Ot
~ddBduUud MEdd MjHddzj dzdwY L OfMiIsr 9 O Is dzO | s¢

sO0Cdd3 tBtLOL 53, st d MOdzdz" | ftosyj MM’
smikzh jmMsodzv s Isw o GCOYHBAHR COdOdz] oiGdS tist
tcOQo dgsdzj todz” 2 totsMiswistsdzh ddzgr ftsCter Isq

I [ 74] ftej Hdazey pdPls wdujdifisowr  disH j dz'
fjtor j MjShkdH™ fHtesy] MMO OdessHdtotseo Odzd W ¢
Wistedzddtolzs h jetsmw dO OSCSIkdoedsgr m» yYj dzlsteOr ¢t
L OtgtsH T M j2 o’ tcOMmls O Isdzd tfids dzlisfg W Otc diz jj i) ¢ dgd ¢ t
Msfted s smdztse jdzdd o fetsyjmij tsmlso hjM



21
ftcdtsBtejIsOtls Wtttk ¢ j CMOEBdzOdz! dets?2 ftodL
sBteOL sd3, MteOMIsOWMm! o MY dztsh dzts?2 B Ots! j todz

[ OdzdzOWY  d3sH § dz dd3d 4 Is € dndzj BsH2ON ddgj dizgjudt
MeMlsOa O dd Mtz lskzter BOt! jtodesets d ¢ sto
~dBduyimMe&dres tj OCyd?2 HH BOW! jtodzr d3 Mdztsj
My dzsh dzgse s B Ot jJtodeseats Mmdzsw o § stedMmisr 2

4856 dzOMmdets 4 Wzt dpisdz® 3G dE [ 4-FBS MT 4 iz
fdzj d&z€d fHtcjHMIsOQoadzwe s MtsBts?2 CdzdzsdHdzr j
wo dzw j Isw dzj sB - SH Jd d3" O3 Emdzsedj &3 tesMmilsO
[BtoOL s Odzdz" 2 @ tECMdH WwWodw jlsfpw tstedj dzlsd tof
Codzatsfisdepdris? ftodtesHT .

1 HBMISOIS d H Odzdzsts? Isjstedd L OCdzg YO Is
Mo jyjdedw OdzsHO fted OdgsHdzets?2 dzvtedL Oy
s¢MdHO.

sOC odHdes dL ddlsjtcOlskztocdzsets OdzOdzd L O,
BsHjdzd B - OdedL dfO totseis@OL HosXdafWisdw o di3d ¢
ddij ¢ Is Bisdz! N ts] Cesdzd yj mMlsoets dzj HsMISOIsE 59
cOMCtcr 90jIs offtcsf tSBKOLBSOOddY d tesMmisO

1.3 [fts j'deddudiplsdils o O tOMlse 56O 1 dzj §
BIC sl dBEB] gGssyj MMO Hdv MddlsjL O Whkds ye

1 sHBdEOY tjyddk d MshlsOs oMk skt
BjlsOdkkzse o jddsddz dgs? ctkffr By ds §dt
MoMlsOe | tOLddquyde j] MtsjHddzj dzgdw [ 225l sk
Hjdzwls dz20 He O IsdfO [ 43, 75, 761] : 1) ¢
(cOfMmoster Mjtedes? CdMmoslsr, cdHEsSMdHT
W steRdetso Odzdj G Cter sdvw fsdmisHdls o f
SBEOL YO; 2) GSMisGea@r s Mfjshediy | I
MddzdS Olr, Od* BJdzOls' , otd ¥WLO®ROI' , Mkd



2z
1 dzj d3d dals T Wstcdzdd telze h d dzj tOMise sted d3" §
fsCter sqw.

o ddzlsdp@ ftso jtemndesfylsd o jdzlsddz dzg = o5 BOC
MsjHdda dzd2 dL 5jlsOdkdz0 shdser d § i
or Ml tsti dzgj e jIsdyujmMStsdz asLHj2Mlsadd o g
Eidzsodd o MsCtslsj 3t j cOlskztcdesets oL O d3tsH j -
~didud MS 52  ddzj tols dzts frHisdddzj topdt?O LYl N ixfls-cigsvh s,
J L t5dzd ftctsB tsW ) tej L zdz IsOIsj oBLHJ2MIs
9" fOtcdoOdedj d twOL dizsy jdedj twOMmlso stc® 1 dzj §
sCMdHtse (BSSMJHO &j kOO shmdser, &¢Md
KL MdHtse Ctdif sdzj dzlstsoe onHWYWHhdR o ¢ td&fd
OdztsH j , d SR cdzj dzlstse ttOMlsoastc® 1 dzj Clsto
dmMrarHdZ 7 CtRYtsdzj dzZlsso ttOMlso stcO® L dzj CIstets
qdzd ddg' j EMdHT .

1 tod o' Bistej tc Afiddpld@® | dzj Ctesdzdls® Hd
5B &ZOH O8 h dr Sty HJ dzj dedz” d3d W 2z dz& yd tsdzO dz! dzg
tojyddsj daj sBrsHdBs EZydlsr 9 Ols: Mmdzj Hizs M jj

i MotsIMsa O Ctd3f sdzj dzlstse twOMlse stO® L dzj
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i ftedmikzlsmise dj ) MtsmisOo j tcOfMmlso stc® 1
MMt jdL d2 ddzd CtsdzdsdHd = yofmksdy, OLT
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(NayP,0O;, NaPQ,) WistsHE) ™ o QdzRav@)s' N | dzsydz' = C
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zo jdzduj ded j @3 Hdzdlsj dz' detsflsd BB zdz! Mse
sfykh jvithdo deizO® §ted d3j tej MY ZOo O Odzs R ded ™ [ 1
RzOf tew ¥y J dzd W H dzw o fmjn sBtOL Yytso B dzO
[ dzdlsj dz' detsfyls: dd&fkde MO o 0Otc! qiese OO
MshlsOo dzw dzts 1200 1.

1.4 1 O0OdesteOL d3] te dzQWie G digt] & Gdzdip tsEys2vw 4 deis Is ©
cOL HJ dZO WOL
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fesydzsmis! dady 4, Udd3 deOftew ) dedesmls! , Mts
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sjujdzedj LOHOddzsets otcjd3jdzd HEHEGOBY BPHCO
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[ jIstsH o enCuniasgdes 5 MHOYHjddw hdtesCts f
fsCtcr Isd?2 dzdlstcdH O Isdls ©dzO, dzdIstcdHO GO
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B Is Odzdz isdg@zsteMistcz C sztcdats ] dzd A3 Is Odzdzd yJj M ¢
mMzsdmisr = d&OIsj tcd OdzO~R , fted Ctlstster n dzOf
ZsC Odzr dgf a3 Isjted3dd yd MSdds etsL Hj2Mlsadw disd, ¢

3.1 OLtcOBBSISCO &BjlssHO Isj ¢ fjls zdgidlic@®dzda@zd
fsLotsdzveh jEts Z{f tc@o dzv Is Isj CMiskztes?2 ictc
O desMistolz € Is Iz te dzts § dzj d&3j Is O dzdzd yJ M¢S 54 dzj Bto
BOIs j ted OdzOR .

4.1t OLtcOBtsIsC O twOMmMlsotstcse 1 dzj CIstesdzd Istso
Ldzf SbtesndBdud MS seawz § B EEHin®ak3] bOWEz &
(AMg,Ti.Zr) | dzOdetsstezC sk tedetsj dzj di3j s O dzded Y j M€ s
( 3§ Is Odzdz AsMiycEiZe) '/ dAOdetsfylstcz S Iskztodatsj dzj d3j Is Od
fsCtcrCed,j/ Ul ®j B Odzdz SAMgSpZr) /| ddOdetsmiste iz
dzj B4 IsOdzdzd yd M 54  dzj tsteCw/@ylzd wli ) Btizfs ¢ Sffy<iEr di
ts iy dzts © 'AILMQ,Ti,Zr) /| dzOdetsistelz § Is Iz te dzts § dzd d3d Is © dzdz
fsCtcrCa/Md) BOIsjtedOdzse ) L OH Odzdats?2 Isj € fi
sMdBaz0des Mistez € Is z tc ugfs ) ¢ O tEds ] § sCter Is

5. RMMMmdzj Hise Odzad j ftoesyj MmO teOL tolzh j dzd
BOIs j tod Odzts o f L OH O dzdzts 2 sj CMlskztets? ic tc
ZOdtsMistczClskztedetsy dzj d3d IsOdzdzd yd ME s dzj tsSte G (
sjted3dd yd MEBd3 atsLH]2Mlsadwa.
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e
3

2yj stejildnfw] &sH] dzdtese Odedj syl MMmse
BOls j tod Odzts o

2.1 utfMlsOs ffdshist fdd@Gols, td Odkss ,
Isd tedsd ud MEd &3 d dz@¢ & Dzl QERMBE df =iy d O -

l COyimlsey d3d sOzdzO Mzt ' GBEALIE cd ft
dn mf z0e r . ) tcOB SIS | dmMmdzj Hise Odzd Odz¥
sjfdzsWdLduyud MSd) Mot2MmMlso O Ctlstster n ftoj H

lreste 1 Isdm BOIsjtedOdzseo tsfftcj HJ dzvw dzipw |
"detstts feddj dvE sy o O dQiasdipls to 55 Ay ddts dzCf
My dzOe ' s j dzdes f j et j CIsd o dzr H dzW f o
fsLosdzvels MmdzedL dlIs: ojMm CodhttkzSydd HE
d dzls j toj Mmdz H dzw L dzj SIstesdzd € d , Is ©¢ ¢ O¢
sjf dzstf totso t5H datsidiyls(diy o3 A g 2 0 9H dzW Odzt d3d ded W C
BOG dzd Vv ) . v dIs Odz, ydqteStsdzd?2 d der Mf &zOo'r
Isj &3 j cOlskztcdzr = otLHJj2Mlsodwnr, Yylss ftsL o ts
mMdzsd misr - BOIsj ted Odzts o mMddzlsj L d tcts 9 O detlzgdzn

sjtegduj MSsd otLHj2Mlsadd. [ Ocded?2, 0
f ZOMmisdydyr 8 KEOljtedOkOB]d, Yt §sLotsddls
Msdmisr 7 &OkjttdOdss, MddisjL detss Odzdz’ =

oBLHj2MIsad(d.

v O¢ SO yddzzs HOMMSH] EOBUSISIS j B8 dgEdlg s
fsCter Isdw Hdzw L Ohdlst B SOzdzO GMdztse ' d
fsmdzj Hs9 Olsj dz' des Mddzlsj L Jese Ols! MmMazsd Mm
Isj f dzsif tetseo SH dzgsMls 6 |



OB d&Zd O] FdwdL dud MEd)

34

- @btg @Uass o to dnfgassq S d

[Okjtd) ksl dd v B j|uvgj BT j 6] s WHdyd
(3).,° | fOodzj CHdfJjdglsjy dzof totse
(Bey AL (&qqy Al (&), Sk
Al 2,7 6601 2400 0,209
Al,0, 3,99 2050 2980 0,027 0,03
Mg 1,74 650 1100 0,158
MgO 3,58 2800 3600 0,0761 0,024
Ti 4,54 1800 3300 0,151
TIiO, 4,24 1843 2972 0,067 0,2
Zr 6,51 1900 4409 0,021
ZrO, 5,70 2715 4300 0,0021 0,003
Cu 8,92 1083 2580 0,401
w 19,25 3410 5900 0,169
Mo 10,22 2620 4800 0,141
vOC, Hdw kojdzduyd ddw Isj ttd3shaps g2eids fiflstso

B Ctotsl dzOL d3j dzdets d3 te § 3 &34

Bt dzOL d3j dedets s to j 3 d d3d )

f stedfmlsr 2

BJ s O dzdzs o
sqls OTi2Q i 18 4 3
B0 ¢ dMy®)i @ 8 0 0

fso jton detsfls!

(Istsdzh diizts 2BS 8B)

9" 0o dzd © Odzd W

sjf s oso SHdzs s d

e s2 flse O
My shse 5.

111

sfdztso r .
Ud ,
Uwu
I Couydtlsd ¥ dygtelzs M dn

111 fn dzts v

[ Odedz" 2

9 C0OyJdmlse j

Sj B j tOktdy 7
(508 dzd yO

g yg dz ¥
BzHj Is

fiy dzts ¥

) dzts 2

fwd

(

o MBC B! dzgj o

©cOMmlse S5

1 dz
RZOdzsMistez S Iskztedzr 2 d dej RG ¢f B dzdfdiu
(stsdzh d @&s5? BPBY d Bz" | Mise § dzdats MsMistswh d2
vl BB JcOkzter
Zi) 2 68z Ug,
(lsOBd&ZdYyoO 2. 1) .
MsOBddzdL qtelze h (-
delz ¥ 2O iy d dgldzfs 6 6 to
Cslststes G 5 H dgts>
dzOff toW X dzldz@ -
2. 1), 0]

f dzOo dzj dzd

A2 [dZ[0EJOv L

Is ©

mMddzsi L O (s

9" Miskzyf Ols:
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sBWL QOlsj dz' dats Hisdzy J dz Bls GBdzdz, f dAOHsty wd2 2
MmMddzlsj L Jictso Ols! o ftor 111 BOIs j tcd OdzO H
ftesydzsmis! MsjHddzd dedw L Isdms Mdzsjo. 1 ted ¢
Jje fdzOodzjdedj, S obttetsj ftwdoajHjls ¢ L Of1
C 4 Wllslz c¢cL Odzj ydo Oded v €& . l tOBtls] 9o ¢COY
(sOBdEZJYyo 2.1), tMOyHjddl Sttt d&isy dat

J fster d dO0 e jtern datsfls! Bj HdzsE 5
otsdz WteOBO d HBsdzdB Hj dz0 ( lsOdzjdaid 'O @A80UGtg " 1
2620 U, Mstslse jIsMise j dadzets) . [ Zyh j§ dz
fsmdzj Hs9 Olsj dz! detsmisd, dzgj MBsslstew dzO Ists, Yyl
YU B3 osdz WieORBO, des dBsdzd B H | dz T HodfO H @ jsls d tif
(4800 UsHdhtotsGOYHj ddj &EOIljted OdkzO, d&zO
EHOtcdz - Isj &3 j e Olskztedzr = otsLHj2Msadwr
sn d&ZOY HOI! fMdzs?2 otd WKtO®BO, vyt o yJj dztsds
MejHddzj dzdv Mdzsjo o dOIsj ted Odzj .

) ZOGtSHOtlyts s dieste™y o dzO 5o j ton dztsfyls
sMOYHjded ] Mdzsjo  d&zOMmlsdyder = d3j s Odzdzts o
Mdzsj o MzsdMmlssets BOIjtedOdzO, ybts fsor idl

lted L Istsds MsjHddzj degdd Mmdztsy o o] nifls @esh
dzOff tow y j dzd 2, otsLdzdCOshdn C0OC o ftotsyg M
ftesyd Ml bijtddyd Misets etsLHj2Msady. | d
CteOHd jdzsdz' | Mdesd  jtoj Bj dedetse s fsls 0o O,
ROdesd dssc s BO W P gzO. M) ROdaf] HOXYJ s
MistcClskter sCter sdw dzJ wWodzwjlsmw HEsSMISOIs
OBl vyjdd.

[ dzv B3y dz@ M jdedw oL dd SO h dan d&j -~ Oded Ud
H O dzdzts 2 tcOB BIsj ftoj Hdztsy j dets  {f tcts dnjlsfigfls  dzj ldsj
shdzats o d MtsLHOddj dzO dzj 24 ntfj RO HIISD SS=iAdES
BOIsjtcdOdzO BEHjIs o9rcedzWHijl! MmMdzjHEzehddB GE



3€

Monnbaen

. Bonbppam
[Toacnoit

Meau 4 HanocTpyKTypHblii
2 x 3
f HEMETAIUINYECKHii

CII0M

Merasnn 0CHOBBI
(JIIOMHMHUI, MarHHi,
THUTAH, UMPKOHHH)

tdmMzdztte n g B3O Mdzsdmissets BOIsj ted O dzO,
OL telzh jdzdw ftod §tsor N jrofidzdy sy Stedtid ude
sj SMlsktcdtotso Odzdzts? § Mj o HBSo Sdzdztso 82 ¢

ROdtsMstezS skztedztsy dzj o34 Is Odzdzd y4 M 5

vsO0Cdd3 tsBtOL tsd3, yJdz ¥ tOBBIsT W dzw J Isf
B ~nOddUd MEd ftoshgdesg € MikPs d o § © Ardrdzts 2 i s
shdatse ", O J d34 dzdzts, M fMjoHBobdzdsdtsl | Gt
fsCte" sdj, Hdv Bdhjd "jddy bkjteddudnsda
Isj tcd3sMists2CdJ Mzsd Ctbtesets of Miskzy @¢ Is
Istej M d dz d sBJ My j ydo O h dj OCIsd o dzlz ® Is
dmf Otcj dedw L O dlsder = Mmdztsj o .

l 7 BtcOdzdz | BOIs j tod Odz o fsdzdzgv s Is W Izdz
sjtcdisMiss?2 C Gt Bd ~ Odzd 4 MSC d ftesydetsG ts
WEdzC yd sdzOdzt detse 5 fdzts d M lsda@LsdzOf 3 dad W Is ddzj S8 |
BOIjtcdOdzse, B XZOHOE h drn tftej HJ dzj dzdz" d3d
MR teOdzY § sMmw .

2.2 10Ctdtsdk)tdsfsd fosyjfnno mddl.
dzj Bj Is O dzdzd yj MS d A dzj 5t ¢ Odzd Wj MS d A fs5Ct
oL H 2P S ddfazOL &) dzdzetsds ©jy ddsi o twOMiso s

Il sded 3Odzed j] fJtesyj MMO BtOL 5o OdedW dad Is,
dL d3j dzgj ded™ dnm SBdduijfMmlsoO o (wsyjmig
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GBS et ZOL d3j dedzgsds tojyddBj o ©OMISoSLON B L
ftoddsj dzjj decfizts HOjls oL By dshis! t©OMY]jlsO
fstedmisshisd. & bkyjktsd {kses, o 111 0§66
GO jtdOd , Ikjd MOB & ko jddyds OV { oty dat

vsOCdds BBEKLOL 53, dzO H O@zddB W39 dzvig Astifnjv  tdX
LOSCtsdesdzj todetsis j2 tBtOL s Odedw dzdlsj o d H dz"
MsmMdHdd- 18 o fHtsyjmmi tsmMlso 111 §6¢
gL ) daj ded™ dF StsddujMmseaO o L Oodfddsfl
Mddzsj L dtelzj BsEts i es7S fipts Asts[v dzj tffetgds  ud MS s d3
BSCtostf &zOL di3j dedesd3 toj y dd&3y © tOMlsestej 1 dzj ¢

1 Odzd yddo 1fgdzstt YsCtersd?2, MbdskhE&ss
B C o] &zOL d3j dzdats'e dsdzvsj Isi figfcsOd L [65] dfy Is 120 €y Ji O&sts ¥
ftsHlso jtey Hj des B]S WO clad QW BEE 'SdEPO Y C
f Halp] tdzdgd3j IsStsHsd3 OdesH dtetse Oded W 1 figd M i dgth) @iz ¢
BIC oW slstsetcOWdalf o i W @ dzed 50dzd j * St jted
gL dztsy § dedz" 2143 OB tSls |

1ictcOdzd yoO tcOL H j diGs Cdf)jdls@igzd2 s
{ Ozt §1 [2d S2te s ¥ 5 Is & clad @O HidesEws sd v ) o
¢ 0dzO dzO di3d

] w©OB®slk] [144] w©wOfmfdskiejd d dJL k-
fsCt©r lsdw 9 df bdz desds  §slsj dzydsmlsols
tjcbddcso Ol! ©OL&Bjt SBEOLES{jesiBEY j b da
9 GOdz 9 OdesMisOIsdud MEBBR i ddd d fsyim
[145]. [Hd&OCE Hd" sfidmOdd¥ HddOBdSd dL



3¢

stsdh dd 111 §sCtrlsdw dzsBasHd®Bs fsd
fesdmMotsHYh Mz B otz w s ke Hiekze d2O HElzc

AndrdudmSdd d mrddBdud mMSdd fwesyj mmnr st
[ 145], O WdLdSO tsSCdMmdzj dzdv fso j ton detsmis

e jddujddy HhJd 15 fwdesHdl ¢ d
Cdzdud Mise O  dzO 6 jdatsffgids{cy § o § WacjsW o dzj ded ® S
CcoLOdm®sodzdwddje 1s (ftste) o fsyjmmj tt

I MmMzsodzr | Godzsy jdzdVW dBsHJ dzd wsMIsSO d ¢
fsCter kW §tsH Hj2Msodjd 1 dzjChtedyj MS ¢t
tOMlse SO 1 dzj S Is tc ke B)Efs H ) ¥ 1 & BLOEEOElsfo. ©
h dzd W © ff (Ctdaf fiidafdits € 2. 2) .

) sdzsy j dzgd W B H | dzd

Q) O BjlsOddzi d&jjlshy  dZOyOd dz 2
Co0LJdOs detsd3j tedats 1o OMfsusjuhozjdeld Mi-geR) ((1tesd)

y

{dMmkzdet & = 3 B3O, @&V w1 dd istso dzd v da
COdOdzse d ftedyddsy Htoj StcO

B) ®BKOLBoOd] SC(MJHQcH s MhA e |5 Is GipC
BZOR BHdIsMw d3j sOdzdz. | Hj ) W tstc g€ Hnjdisifiglyr 2 ¢
(1) (tedmizdatsS 2. 2)dzd 1d5j31§ O dziiy tecEDEEEREDC ol Odz jr
ftejHMIsOodzv jIs MtsBs?2 §tedmisi( BdBRap$a dz2 2 3§
ftesdzed yojdz Hdzw or Hjdzweh jetsmw CdMmdzstesH O]

o) or My HOodzjdzdy o© 1 s, Colstster 2
[ 145], ftodosHdIls dMmdftddddizdc: dasm iy tls s8¢ cOL
fsdztsilsd (tedmkzdes¢ 2.3) [143], O dfglstsh j



3¢
Hew fjtejosHO &BjlOdk&zO o OCIkdon)ys hshht
Issets fsdmMisndls Bf MisteOw 5 d &d i )0 @O
or Hjddoh dBMY CdMEsSEEH .

4 56 dzO fn dzts WOL tse sd3lz OdzOdzd L Iz, dzj tc © M ls
CdHtesSCMdH ] sOdzdzO tMmdese sts j Mlis! mts,
tcOMmMlsotstc® d dBjlsOdzdzO tsfdetsor . } tod yd dzts 2

GOl j todd=pd tff j 65 HWH LY o fMstttdk ©O

€) o ftsyjmni MO0 St lsdw i
Msftetso sy HOE N jjMmMw ko jddujddjd3z MdddlsOd
COMf esMistcOdzj dedj SCMdH dESCE LRSS SBH (S #s it
vOCddiL KO ts otejd3v Mddelsj L O 111 B8EMJdHz
tfdzj Hizjls ©YJHOI! ©BELOLEG Odegd™ 5S¢ MdHdZ |
Colststesets wOMsdkzsy jdz 18 (tedmizdzsS 2. 3) ;

H) fbkfls! MCokshs! mitils Ob, &Iy iOnd St
B H jeed@dzd d §ted dzd B3O &3, ybsts L sd o] dzd yd dz

SOC btd ¢t MMjhHdd] GShHdHd j § sdkzfr
%O HEkecO. (dMkdsS 2.3 Hjdsdhstdeokzjls
ssy< On 4t Md ud ded v s¢MdHdz - J Rdsjdziz §) § ) dz
orHjdzdoh jesmy o Gstedhssd Mhsj. DJHEEQS
tcdmMizazt 3) dzOf oW y j dzdetsfls 1 dzj A\ lE©d tzgPd M Cdizedis
fiedotsHdls ¢ bk, ykts dsdr o {1kts2 bkt
Csdzyj desteOyd d tc Byes@dae v Idsprdzs  ( SOC € OC ¢
ZORsHdddMm! o 1kt2 ksyCj, ftostjOcdiss O
1 Ists?2 Is Y¢S J 2O cteOdedyj 1 tsQUngjHdds | 34 lss@ de
fswodwjlmw §dsmSsmls: , dstdkOd das tamf
shdatsiog S MdHdets] Y sCter Isdy, 9 Ctltstets? dzj s
GteOdzd yr L J to] dz. lted HJtjMmdyudddd € tsdzlzs
CjSMOCcEdzOd dzF | MmlstekClkter (tedMmizdetsS 2. 4
[ dded W dzzdzj o 52 dzOY tc'1)f sdzdts ffldsooan b cif §is§ AR J
e jteokz) .



t dfMzds§ j 2 MOC sdzOdz &zOv Mtk Clskzts
coLOddBodzdvdedde dedlsjodhd

[ B d&zOMmIs coLOdh@so dzdwdzdwe 1s tOMitejH
B lsOdzdzO dzO twcOo detsdz EZHOdzj degdidf tistc) s v @GS of
Emdzsodj d3 dOYOdzO coL OddBsodzdwddwe 185
B sOdzdzO o & Misy T4t Mmiudddy sEhdud ~ f
sBi J HJdz dzd j CdMmdzstetsH O, OorHjdzdeh j e smw
cCoLOdBsoda vEAfQLer 9 Ojls oadzdwWdedj dzO € tsdzd u

ltesyi MM coLOdd@sodzdwdzdwve 1s ftodotsHL
1s. [(Mmdzd ftesHddls! ddddr tttshisO Ctsdkzmo
d Mmdzj o0 tsls dzjets (tedmbkzdesS 2dz P, 1 4 tcp M
(ssy¢d ¢, 1 d & d&O tdmkzdsy 2.3) dhyd!
Yy dzls to j (ftesyd M sCqdMmdzj ddv) , d, ek
ftey CteOh OjIsmw. 1 0ydqdzOjlsmw c¢coL Od dstse dzd v da
sk vy dzstcOglz deasdCsdz Sk € OdzOdz oMy tsd
CesdzdyjmMlsoats 1s LOoadMmMdlk s CttdWdekztcOYyd:
fsCter sqw.

Il Mmeslke jlsMmMlsadd fp HtojHdsY | dds?2 &GsHJ
Mstslsdesh j dzd § d3:

1 1 1

= : (2.1)

N = r S = ;
bCtga b, @° @tga

GHIJteOMMIstsW dzd § d34 3 H Iz dadhs jlsasiz! df' dalp ff 6@ deO dzG
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sC oMl tsMsO (st YW loas ] Pl jo @® il
sl dgs h=j, dzd Yo stslso j Isflse j dedets, Stsdzduj Mlso s

g & (2.2)

sOC CO0C fwddvlst, YlbtXdhE sk, (otsdis
Mesldsh jddj (sLetsdjl tOMMyudlkols' ¢ tdd
oted i3gd ded f esyd MMO, O BOCY] dn ©WOMY ] HJC

10 tdmkzd€j 2.5 ftjHmlsOodyj &zO L Oo df
fesyj MO d MSseshEd@feshnso fsCt’ kdv §&

Oiddzs j wo Oz o 6] dij flztfls juttso Adz dedtely, d3jsdzq
t dfMkdzE§ O dHd BsMls! € sddyj flsNO s sfj®
csfls0 St sdv d ot dsj ded |

¢ dzO dzd L CGOW dyd MSYfds¢ O Gedd ) dugitssn Isg 8 dzd y J
(fste) d MCBsMmls! dr BBKOL O OdedW Ekd3j dz' b

RL ®JCttl sistset@idndz dzts 2 WO 2) o d H dats,
dsj dz' " OjIsfqw fm ke jddujddjd Itsdhdd {t
B H J spd@dzd v .



4z
) sz yj dede’ § L OCdesdEj edasfisd SOCYj Bt
CodzdyjMlso® CoOdastsor f IssyjS. IsMEtd ¢
BdCteslstejhddz, L1sd HOdd j &syds JNfsd
GOl jted Odzso § S ter Isdw.

2.3 106 tsdz d3j @zt MdAL to lf tojsdzd iy Mdzsd Mls &
ZsC Ood desd3 bjtedB3dud MEsds d d&d -~0O0dedyd M sd3
sjSCMskter cwOddyr Ol de@ d®n g dscOstias dashj dzts
Gj stecOdzd Ui MS 5] §sCter Isdj

Ajd ¢  dzOfmlesmhj datftsso Odzd W W o dzv jsls figrO fny I
fOLO®R| stetss bjSMsktedose Oded™ (" OEO d O
otsLddCOsNd) fted bjteRduimitsd d &jnOd
dzO0d d3j dz' M d J L dzOyJ dzd v . [ dzw lIssets dzj 5B
BOl§ BBOIdud M¢d wWOMMudEOSY & 0OMYSsty i faz fdapd
M 111 b isdid3 fted GHdse ] d3j dzdzsd3 d3j -
oLHj2fsoadd f kyjltd §OLO®R|stess Isj € Ml
111 U6Strisdj. 1 fwsyjmmi o&sHj kdtess Odz
CeOded YH jida®rOHCOw d IsjChlskztcdtctss OddzOW  (
MeOodzj dedj BjoOddujMSdr dzOftwyjdd2 o
sjChbktedteso OdzdzOY cEtOdd YO tOLHj O  dt
MddzimsdH Odz! dets?2 L Oadmd digtsfyls s & :

Z =bsin(mx) &in(ny) + z,, (2.3)

CHT O dzd sk H O Isj Sriiste@qf o mOEH®.c  § &, 28 g
fMtej Hdww Istsdh qdz0 §sCter Isdw. [ Odeder j §C
ttOMMmisswddj d&3d Y HLE Isg S tEisdzded difcfisen () bis@eiPs iy ls d
(OKRY &z lskH )48l j Sk |



4z
1 Jtoar 2 1 IsOf RBtsH J dzdtetso Odzd W L OC dzt yC
Isj &3 J cOlskztcdzsets fsdzv © L OadmMddssmisd sls
L1 fsCter Isdj .

2.3.1 Jddwdedj | jeomnEsate @i s @ad W 5O d
ROdsMistezS sktodzatsj dzj dBj sOdzdzd yj MS s dgj stec
s Bf jtcOsktcdzsets s o Mbzsdhmstsd EOlk ] dC

1 ted d3cdztso j dzdztsdy o tsL H( i} ldntisg dE[¢ OdztsIE jOtdalz @z
BOIsjtedOdz Isj B3 j tOlskztedatsy $ t5dzlf sy azfi) i Was 6 Is to
tcOLHJ] ZO i3] 5Owwz $d&wsoisd] otLddlOjls Isj d3
sftej HJ dzv j Isw Messlsdtsh jdedj d3 (2. 4) H dzw
fMmMj oHtseo sdzdats o 52 [HEOdzed yr tOL H j dzO

b’ (x- %) +(y- y;)* +(z+2)? ' (X2 +y? +27%)
T(X,Y,2) = exp[- = expl- . (2.4
b X+y +Il2. b X%+ y* + (bsin(mx) Gin(my) + z,)?
T(xY,2) = exp(- )= exp(- ), (2.5)
(2o ¥ 4 )@ ¥ zlog

CHRI SL WWdydj dzs Isj ki j OB Bt B tc tsdsts HEDRAPSEL
5jf dztso ts¢ R,y histSE O  dzOIs ' Is ts YKick tsastisH Hf jd20ftsloe
Z, 'iffdzls j deld o dzs s s ff @s0/ye s Qb i dzd O jnfgle of &
CllzH | dz dzOW Is | {f dzts j d3Sytsiinsds' dztsdffdsls § takgfOasdz@g d CodzO )

I dzv twOmyd sses (Jtedded B30dzd, ylbsts ddzlsj dzme
ZzO cdzOHC k¥ d fYMmjoHtotsdzdzso z8 Tqtg @ dzdibusk dtg
SHddZOC s O dh=MEIHB&E0g BB, ORf dzdlskhr ® KBS ¢
hOe Isj bz GO0 ), btsd ddado 111 §sStrk
ssySd Iktyjydscts Isj BfjtcOktcdstXaE oL Hj 2 f
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t OfmMudls Isj @3 j tOsz®@dzf §r §is@ RJ dzQ@zY d3ielgeO d
fsCter Isdj (tedmkzdzsS 2. 6) { teso Bh 6 dedzv o & BzPI
(2. )Y ffMjoHbteosdzdsss?2 ctOddyr (2. 7)

_ b 106 )2 a6z, (10°y)?
1_(2(atp)°'5 x exp[- (10°x)* +(z, QA0 °) +—4at 1, (2.6)
:—*exp[- (10 °x)? + 2asin(mx sin(my) + (z, A0 °)? +M]. (2.7)
© (0% ’ 40t
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Oi 20 ¢ ZOH S 52 ¢ tc Ddled Yt ) joeOH 8 g EARGZS @ ts 2
{ dMmMizdeE§ OB & J HJjdzjdedj s BY J o Iz tc dat

O dZOdzdL fsdzzyj dde 7 L O9 djfifdddsfipisd) 21s jdsC
CHEZOHS 2 CcwOddy] ©OLHY O M ®lkkd jtsinbztgd
o jdzduyj ddj B3 wwomhisswddy s bsysSd Isj B7J
0,20 5 mEW@ i iz d@)S. 2. 6
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111 UsCterisdy bkdgjdz " Ojlsmw ls Istsycd otstL
CotcH qapXlsa) dg Oo detsd3j tedets, O ) s tej H J dz) dzdes:



4t
HtOodzj dzdj CwLOWdCtmo IjdsfjtObkiodsy 7 &
CeOddy) EBOOEFe®hH@GEs §sSer sdj (tdfkdst
kiCMskte® oddwjl dO Isj & ol dsarsy | § fijg®m
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LOadMmMd Bz3sHiBEOdiglds tcts Isj SMiszter G tc Odzd yi"
ROdshistczC sktodzes ] dgj d3d sOdzdzd yj ME 8§ dgj BteG C

lteso jHjd" tOMydlsr LOsadMmddsmisd Isj d3ff
CeOddy] ©OLGIjdiDy R sPtbzic sqdj ©ls o j trd ydf
hoc) (sjSMmlsktr A8pdmlzdeSd 2. 7,

% 1250960
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tdmMzdzE§ 083 dHd dssMmis! t6OMY tej v I dgdi dechivs ol
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dzj stec Odzd Ud ME 54 Mduisds lodjjdzdius] dis ) vaog3 Y

v tc Qo dzj dzd | CtcOWdC so, ftcj HilsOo dzj dadz" =
ojddyjddjd OBYddlsizH’ tOMmisdls d Isj BY
Ldgg dzedvw . vt JjMmlsy diEsydets MHj dzOIls! 97" 9 SH S
SCOL" 90l Bd "sj oddwddj d@O tOMYt,
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t dMedz8§ ©O8 d8)d issMis! wWOMY ted v dzj dedw Is]
CleOdzdyj ©OL Hj diQRzORESAsdedr Ctishipdgstaty | dzj
dzj stec Odzd yd MY ] SRyass odizd yddz " Oc

vtcOodzj dadj Ytosdzzeyjdede' = L OadMmddssilsj 2 L
hOej IkjShiskter fwoHlse jtoHddts L &zOydlj d o
tcOMftej Hjdzjdzgdj Isj B jtcOlskzter o 111 HsCter k

2.3.3 (0O0MftejH]jdzjdd] ogeasuedyQidagd 20 teod frisd
sj g MC s d KBg BEOdzgl UMEE B3

l1tced dzOGctoclkzy jdzedd BBKLGOL YO Mzsdhmlstser
Bd sOdzdz Moz 'f sCter Isdd HJ 2 Milselt s G W fi
tcOMmlswaedo @ h OV[ Istcr 9 O h OW md dzO ¢ j ey @ i dr
tcOMisw e dbtPOE Odzdzj dz' dets Gt Odzed yJ TitqQOLIH J FAOS taly,
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Cld Mmddr sftejHjdvslshv MmdjrkzshdBEd Mt

F. = F Gin{ arctg[u—”)z((x, v}, (2.8)

F =F @os{arctg[%(x, - (2.9)

lteso jHj 2O BYj dzS O tOL dzdydw o j dzd yddz
GteOdzed yr tOL HJ dzZO 1034 Istotsttdze rsldndigs.o *

| fpdijlsio dj oL Hj2Msodw forh jdeder & sy
S Odz dzscEts &OGtej o O, dzOBds HOjIsMw dL dBj «
fsilssdis MdzjHkjls Yy dHOIs! otsL ded ¢ dzts o § dzd §
By dts 5§ MOk Meslsdsh jddjd (2. 10) :

H=b0=b BT, (2.10)

GHH T atsL dzd C O N j Gz O fCtds W iwadofuid, § dzls  dzd dzj 2 ©
P Hdzd dzj dedivg L d3j dzj ded § W dzd da'i S5O I Bt ) @ defids dat
s f zso sets twlOMmbzd tizj @zdzj 2 tOL BBjoeT i Q@ lskjj tezf O
Isj &3 j cOlskztcr .

rdzv  or wodzj dzgdv B dZOMIsd L dz2Oyj dzd?2 4§ Ote
tcOL H j dzO a3 Is ©dpdg | tsfrfdEsCotgr Isd J otsmf sdz! L s9°
o dzd ydfldes® o COYtplOo jai3j FOHadjj MSC 52 dzOG
slstcr 908 h dj (2.8) d wOmMswedoOshdy (2. 9)

H=l1"lo (2.11)

G HH.T dzOf tow yHjdead ji M Jj o H tBlgi=ERHRcoVt2j,dzd j HdzZW G C
cOL HJ] 2O dJ B\ORrdz tfsB)Uasols d J .
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Jtod {ltsd, bkydlsr a0v% bkiOodzj ded™ (2. 4)

*

(X- )" +(y- y)* +(z+2)°

\/7 Llexp- o ] (2.12)

_ _ b dz x* + y? +(bsin(mx) Gin(my) + z, )*
1,=b wr(x,y,z)—bal(zmw[exp( a1t 1, (2.13)

Ho=0 &T(X,y,2)=0b &

[lsf)¥ HO

*

bk {7[ o x2+y2+(bsin(mx)®;in(my)+zo)2] dz exp (x2+y2+22)]}

[
H:Hl'HO: (Zap) IJX 4al. IJX 4at
i b & b d—z[exp (x- %) +(y- y1)2+(z+21)2]
(2a t P 4a t (2.14)
e " Gin(m)*+a)" ) Qpgyp, O+ 4 2)yy
a1 X 4a t
02(ep XY *Z) |
lexp 4a t ]
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fMzsdmissd &OjtedOdi M 111 ltrisdjd o
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sO0Cdd3 tsBteOL A, © twjLEzd sOlsj dBsHj dzdt
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sjed3d Ui MEBsd d d3j~O0dedud MEsds atsLHj2MIsedc
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Il dBsHjd&d o wWodzj dz tcOMY 629N dig st we QO
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3¢ f O ObzteO, dhatHdEgd jd jdyslotOd ™ d3f fisf

v ddzlsg L, dMmMmdzj Hise Odzd | d dmfr sOdzd %
Csdi3f sL dyd tsdzdz” - B sOdzdzs € Md H dz" - mMdzsd misT
sjtedsduyd MSdds d oBjrOodduyjmMSidds dzOcklzL ¢ Od,
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3.1 RMOIGHA jdojhmiiss 00 ¥k dS ydtdod
Codf qudsdede & &) sOdzdsS MdHdr ° Mdsdmlsr &

lted o' ftsdzdej dedd S MY jtod d3j dels Odz! dz' 7 te(
cm~ye d ¢cy.H.Oe. tJj0OCIsder d dr dOL dzOy C
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#Istc ©o dzd ¢
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4 J dzind B d dz Holzn dztstod s ts | SnCh ~ Y
f so j ten 07 M dzv dzOv ¢ d mdz HCI Y. H
111 sy
dCIlsdg® dzd Istc Ols Mj tc| AgNO; ~ Y
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=1+ 1c=S(=2 + C—2), 3.1
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Ctoj d@gdzdvw (sOBdZdJYyoO 4. 5) .

sO0BdZzd y® vtMBEOs dOdshisekS sktedsct dzj i ls
fsCter sdw (% &OMM. ), MdddsjL deso Odzdesc 5 ¢

Cdzg &3y | O Mg Si Na K F
HtSHjtey|424341|173| 45| 1,1 | 0,6
% oBB3OM

[ Odzdz’ | SEOL ®azOdzdL O fsCOL Odzd, vyt 1 17

MsflsOsj S tod Mk Odzdiug jfifSdgz" | flse j dzdzts ) d dz
] dzls ¢ j dzts O Bts(tel Gazced Y@L &. 6) .
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[Bd&OMls! Cocjtj disdsecs ©OmMjwddy (N,
5B &ZOMIs d dzO dzts torOls akjj siste O j lsy lsdsO dpdsy d j  dzO dzts fiy s

sO0BdZzd YO i A O& tsOr 2 OdzO dzd L ZOdzsmistcz € Iskz

B SEcOddyj MSsets oSt sdw, fMdddsjL dse C
306 dzd d
[BdzOtelzy j |utSH ]ty 1 Ote Ok QB[GQLm%Jd‘;med;iJBﬁ
W oL WOL, {tjhjlsg 4 4
dzd3
Mg 17,6 a= 3,205 43
c =5,198
Sio, 0,9 a= 5,041 > 200
¢ =5,580
O = 9
MgSiO; 79,2 b=8,29 55
c=4,99
b=100
tcj dzlsc j dzts O 2,3 - -
w oL O

4.1.3 wudfdelsdifgidzi H 50 Oded J RO dzsMistelz § Is
dzj stoq@dk 4§ dDOeiséEDdj d yqte€ tsdzdd

] MsmMisO®es tw©WOBSYJGeB tw©OMIsastc® 1 dzj Clstets
sdIlsOdzj dEddydasktsHwils Mddzd ¢ Ols " j dzts ydgtg aclag L ¢
CdHtSMdH T OBzd¥/ &OHMd dzd ¢ Ols NHQBIGBAIY[ T+bj o
G/ dzj S MOyd Odas)y | € OKHF(CR)s] T 3 6/ dz, CGdH W
NeHPO,7 1 0 6/ dz.

lojHjdedl o MtsmisOo KH) ¢ IdftdaxfdadHs1@f Ish jCdzts
Ldzj Sstesf oso sHdztsMisd 1 dzj & IsQs s dzaiyg @z’ hdj dad § o
ZOf tew y j dzdv o tc Qfiplsly tsthfids Mis W IOIs Bt OL S8
f dzj dzt d dzO fso jton dztsfls d B3d Is O dzdzO ts iy dzts
L dzg CSstesmadd3d yd M< =2 fsdzvtcdL Oyd (. et HJ
fsCter sdw ko jddydoeoOrls jets Ise jtoHMIs! .
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[BBLEOYdd IsdlsOdz d ydusosMed?2 o tj OCyd

Me- 4e- Me", (4.9)

Me** +40H - Me(OH),,

Me(OH)4-t MeQ, ®+2H,0; (4.10)

Me*" +Si0Y - Me(SiQ,), ®,

Me(Si0, ), - MeO, ®+SiO, @ (4.11)
4 Fe(CN),]* +12H20-02 4Fe(OH), +12HCN +12CN",

2|:e(0H)3-t Fe,O, +3H,0; (4.12)

3MeQ, + 2Fe(OH), - Fe,(MeQ,), +3H,0. (4.13)

t i dd3 B3d Ctotsf dzOL d3j dzdzts G ts ftesyj MMO.
ftcj] HMIsOo dzj d&.7. © IsOB dzd yJ

v OB YO 040 Iste’ RISt ZOL Bj dzdesc s §f o5y
dzj B3 sOdzdzd yJj MSE et dgj sted Oded yj MEsets fsCter

O] dzdlsk] [ &zdlsj & d ) woHBdYdls]d
Zoftewydid Ja3f zdz' MC fesyd MmO,
300 200 20

stsdzstetsdzitetsh g g j MSCdr f OtcOd3j Istetsea  Mmd fr
fcsCte! IRAAW . ctcOW € 5o otsdz SO j tedz” n L Oo (1
tedmMzdzCO&L. 8. 6, odHdes, ylsts ©® ®BBtdns Mdzizy!
Fd3j dzt M jdedj o dzduddz OFIsdP dzts b s fiplezd ddizw
Fojddyd dedd Istsdzh di (zte d i bs Ezicitf 45648Y) 6 &zOB 5§ L &
OCldodesets IssC O ctsotstodls tsB BBOL ts9 Odzed
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tdMmMzd8( sdz! BOBY j tede | ff Galakiyd dAsdnlg d o (

mMddzsj L O ZOdzsMstezC Iskztcdzs e s dzj d3j Is O dzce

sdlsOdzj , d dLd&jdzjdedj Jjet Issdh ddr ¢
sBhjets IssCO (B)
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0,04 0,09 014 013 0,24 0,29 0,34 0,39 0,44 0,49
f 4 -1
1L, A

tdMzdzEIsd. SO Jtedz" § L OoadMmddzsmisd (

mMddzlsj L O RZOdztsmMistczC sztedzsc 5 dzj d3d Is O dzc

ydtestsddd, d dLdjdzjdd Jjets Istsdh dd
sBhjets IssCO (B)

J tcjLEzdz IsOIsj OdzOdzdL © 9 B dz!' ds O B OB J
dL 3 dzj dedWw 3y dets MH J dzOIs! 9" 9 6BH, Yylsts o
fesdmMrHdls BBtOLBOd] fotdmlsr a 111 ¢Ht

dsddzlsj L dJtetseo Odadzr | fsCter Isdy dzjHstds s @ IO & wty
Mdter 2 yodl dzO IsdlsOdzi d ¢ totdd§lgditison )2 yo j k

O] B
t dMdztEC dz4 h @z 2 o dH dRZOdesMistelzC Iskz to ¢
dzj st Odzd yj MSdm fsCter sd2, MddasjL d

sdh ddz0 § s5Cter w5 fpsShvls Oo  &zO 2 0
[l cdscdf sqgnlsd?2 dfnmdj Hse Odd )
fsojtendsmisd (tedmkdasS 4. 8) .



(O] B

tdmMzdzE § L tc&W slstsctcOV dd o jton datsls

dzj B IsOdzdzd ud MS dr dal ®igc dcflalli fiy (fdes o fOmtEs
ydteStsddd (8)

[OLBjte s S 65l ihe diz0 dod S@ds&eHed d I
GZOB d&z* HOjsTY fdfklshised,] &OdstOL d&j todz’ -
sqls P2z %, dzO i ks S tsdzd g

Cdzj Bj delsdzr 2 OdzOzqLy  dedjdesifidsAuz@ds\zjidipg d =
fsCter sd2, MmddzsjL dese Odedz' & dz® IsdlOdzj d
MsiHddzgj dzd j &3 3 j dzj L O, ftsC OL Odz, Yylsts o
fsHjteydlshmy CdmastsH, &jlOdke sfdss:
fedmklsflsdit s, COdd2 d dzOkttd?2 (lsO0B ddyoO

50Bd&zd YO wasfi@sOo dzOdzsfistelzC Isktodzy 7 dzj d3j Is
fsCter sd2 (% &OMM. ), MmMddsjLdese Odzdz &
Yydl sdd d

Cdzj okl O [Fe | Ti | zr [ Si| P | Na| K

[ jls0Odd dzts |
sdlsOdz |359|17,2(231] - |195]/1,9| 1,5 0,9
Kqw©C sded 2378 21,9 - | 24513,9/ 0,3| 09| 0,7




