AjJHjtoOdz detsj] EtsfmkzHOtcMmise jdadatsj B ¥ H Y j Isdats,
RdzMisdIlskzls "ddiidd Iso jtocHisets Isj d&zO d d3j -
sdBdems s¢ s EfEHYdSHRY QS OH j &3 d  dzOk S

10 ftcOo On to

IdHs S usdddzO [ OCfd &se dzO

Jefi1r11feuvr APy {1 3m R "dutvsvot1ram Pttt
Il aRrRpp(TI-CCultrR CfrsvtJfrust I 8wl [sd1L RR R A

LoV IrruofRrRYpes S 101 3JU1RR

14. 1§ddMm ko jeHsEs Isj dzO

rdmmj tlsOydvy dz0 Msdme Odedd Ekyj dzs?2 -
CORHAHOLO Sd®BIUjMSda dzOkS

1 Okydzr 2 wkC o
HsC Isste Isj n dzd Y,
[ EHd 20 1 d dzO 1 dzC

1 o smdBap22m ¢



2

{1 ol frure

D O O S (O [P - 0 PP PP PP PP PP 5

1 JRU[TOUUL U 3Bl e 12
1.1 Jddwddj 1 dzj¢lsted yd dndigdsigjsh Sidgs Of tais0y j ddne d Cets €

ftesh Ct50 " 7 .BAI. .. QAZO A e 12
1.2 wddzsjL dBOljtedOdziso B ssH BB L.dzj.C.lstesdiplidtse
1.2.1 AdLrdqudmMS&dy BMmdse ' ..4.dzj. S ktesdpl.eso. 6865 MY
1.2.2 uwftshmtse" Codzstesdzy W OLBoaBBEB MMmlsOa O (
B ssHEgR Stctsd ME teB9.65.6.6...M0.4.8.0.dad . Werreere oo, 17
1.2.3 eddzsjL CBftsLdlstse M o3 sOdzdzd yd M d d&3d
L1 1[N SO X 7o 1 o SO 18
1. 2. 8tcOfBIC0O BOIsj tcd Odzts o ftesf 2mMC Odzed J§ O3 1 dzj
Ldz Cltesd M tets 0. 56 15.... 0. J.. SO Wi 20

1.2.5 ] rfeCslsdf jcOskiedzOw §02¢0 ftd f(sfl

tcOL HJj &zO d@S dddsd 0 ydd dz0...6.1.Q.dzd .Y d.....1a O.L.H.j.2EO |
1.3 [Jjr0Oddyd m&Ow sBtcOBBISC O o 9" MBC 1 dzj teG § |

6] OFC Y 5 RIS Zd e F Gerrrrreerreereeeeeeeeeeeeeeeseeeeeeeeeseesseees e eesemeseeeeseeeeeeeeeeeeees 23
1.4 mtdsHoGs] cOLsH]ROBI Y MSts] dOf " dzj dzedj € OF¢
................................................................................................................................................. 25

1.5 [jrnoddL & bftsydygddy o CtdfsL.dlsQl. . m.28jls
1.6 mdddud MEdd oL OdImEEEY 2Mi©ads® " g MAOEJBBWB

O I R 1 31
1.7 wfissmtse’ ftodkzyj ddvy, st Rt ded ho ERAGHEIFTOJ |
1.8 Ajdz2 d LOH.OQUd...dMMdzi H50.Qd2d Wi 41

2 Csul [T RITUTUG[ P0G Yo U2 e A3
2.1 1 J0O0cjdalsr....d..BAISJ.&d Q0Z e 43
2.2 [ibtsHdSd 4.C My j.ted.d3 dzls. 5.0, 46

2.2.1 [jir0ddyd MEoOw teidPBASISE O 1 istedSB L dzptc & I
h QeSO 852 B0z B U e e 46
2.2.2 [ftjHjdzjdd] §(O0ttOdjlstetse Isjf zsoa BEt5 9oL te
11010 SN 0 T PSSP PPRRRPO 46

2.2.3 I1dkkzyjddj SshisLdydsdd & &OkjtcdOds:
IR R TR e 100 15 00 OO 47



3

2.2.4 [jbHdCO ®BsHjd da CMjteddj daBasB,Cglw
fl ceoOWdssd ftod §tsfknc.0dd.d.. . bdzjlkedy) nisdis
2. 2.5 1dkzEyjddj f§Owde s MijHddzgjdzd?2 &BIH!'/ 6O
Ti-Cu fted ftesf EMC Odedd 1 € drjodpdiii. 3. s .15...15.50.0481 51
2.2.6 10&iMmMjdd] (St lsd?2 &jssHEdE KtdsH @S s
ftesf 2MC Odzd j &5 + dzj.S. 50 Ud. M. BES. IS ES O 49
2.3 RMMdzj Hise Odzd j YOLBoases MMls©a O d &BJEtefs
LR (=L S o 5 RSO PRP ST 50
2.3.1 tjdescjdesWOLBo" 2 OdgOdzdL . J[tejHjdzj dz§Q
2.3.2 lwdcetslstsodzdzdj BjlsOkzizscteOW dyjmSdn h dzd!

BOI ] ted OB ... . B G S 2 50

2. 3.3 ( OMmstetseo OWs fiy Cdigitf Cflsvic fdzad$™e tediditel telzls ¢ j.dztis. .51 ¢ Is
2.3.4 ltesMmo jyude O h OW . .dzj.C Is.te.s.dzdz@W..... .S te. 5. &1 § d
2. 4 RMMdzj Htse Odzd § M dstR WUsch y f tsdiadz ug.. dati® 8. J. 16.d..0.dz&le

2. 4.1 RL®BIt]ddi L.diCbosfososHdshlsd. ... 51
2.4.2 RLBjtjddj ko jteHtsMmisd MY Jj ysisE fd @D o
BICteMISEES IS 218l CtS BB S LTS IS8 52

2. 4.3 RfMmMdzj Hs9 Odzdj dBir Odedyui MSdr Mows2Mmlse MY |
............................................................................................................................................. 52

2. 4. 4 [Htej H]dzj dzd § f tetsydetsmls d Mtsd Hddzj ded W
or Ml slsj B3 j toOs.lzte.das.2.... .02, 8.0 52

2.4.5 [fejHjdjdd] OHcjLdd §sStrlsd2 § fSH d
sBAB S d fEsfbkmCodd d { djsbedyjnlsds. 55853

3 Rl U[) sd{f1 fTC€u [T R CJrsuvtdrust 1] o
frmodb 1 rRY[ SR JuatodaJudr13m 1 [t (TE-GU.3.m...5. .. .o [0k

3.1 AnBtodddtetso Odzd j ¢ B Fi-QGf PR e O &©Odzd | Q it ds
f stesh Ctso ) 9" Ml st dzgj e jIsdyud ME =2 f dzOdzj Is O te dat
BdCtesMistczC IsZ21t60....06.0z265.034..16.Q1.15.9. ..o, 54
3.2 1t0OfmMuyils OHdOBOIdyd ME B2 BijCBGu tc ® OO 5 tsicj d
oLter 90 B rOdzdyj MECd GG GO dzdz did ¢ IgRMHEE R C Is 2 to (
ISJ f dZS 9 18 G ... 0 L G 0. 0o 58
3.3 dlstczCIlskztcdz j dq WwWOoOLBer j ftcj otcOh j dad W ftcd
sBtc OB SIs Odzddi-B( fH§CHF) 2tc OL dzd Ydets?2 BsteW sdzsedj 2 € B
.................................................................................................................................................. 62



4

3.4 [dStesmMistezCskztc® d MtsB | dedIEThef tof stc dggf L is &8O d
M J COded (TI-AdRIOGIDD dzi G SHoO jtegdgzlsr 7 d&3j - Oded yd ME 52
(O O SR 72
35 1 dzd W ded § ftedtesd Missiggz®C P dzls 6 dzj tetsH O dz0 i t
CeBf sLdydtsdeder » O dzs 3] teOlstso ftod dBBj - Oded yd ME 52
oLter 90 d BJCtetsMmMistockzCIsktelz -G j tgd dedp'tedt] dZgz@ 5 j t)fe@dzts
tod OC yd tsdzdzTiFdC( i &FAD Y TA-C( G t6 O-BAYLIS.).eeoiveeeiiiieiiie e 75
3.6 Jldzdwvddy fHtwdesHT BOtcqiqro dg@ M lsEdgOls Edz@diaq i
BOIsted yo dz0 f tod di3j to j-C-§) @ OB-GFJAzd V... d.M.Is.J..d5... T.i...........82
3.7 l dzd w dzd J ftcdtotsH T COtecBdHEBgcOMELREZ § & 2 tc 3 =B
C iR s Mg@Bs36wdz0 f ted d3j toj M itc D-C-RQUdAY-C-3Cnd.Ms.j.&K..............86
3.8 [ dr0O0deduyd MCdJ Mes2MmMlsea © TiECC st f tefgth B F

ftod d3j ded ded v f 5dzkz yJ..dzdz"...q....BOS.j.6.J.ORSO e 94
3.9 Jrm 9aBBH" LS. 0.020.8. J B 98
4 TN ORI JrrsaeuvlRry TeQuf ¢l v L Jrtdrdf ] Ve[
Clrsut JRrRUST LI 1L B L SRl R G eeeeeeeeeeeeeeee e 100
41 RrMMmdzj HisO Odzd 4§ HQWW EL dsdzdzr ATiosCiirdb Bt P fftiso o090 L
BsH J dzt dz" 7 4 S e d. B . QRSSO . 100
4.2 dlbstokzClsztodz d WoLBer j ftcj otcOn j dedw i tc
sB tc OB 5ls Odzdats 2 Tifgllgs i) 2z dNAf JOAOS HOS. 0. .vvvvevieeeeeeee e 103

4.3 102C0 d&@iHd d cOWdlsoO M dhf sd L s9-Bded jifdsc
ftosf MC Odedd + dzj.C.lstedud. MesE .. . 6658.0. ... 108
4.4 17 9atH LH S .G.0Z20.0. e ——————————— 112

S AJtIRtLIOVRLE SITITIVRAR[UNTECACU B[t JURH [ R [
m{fdrid1d LOYLrrRLUOSRYLHEHS 1] 193 3/ 1RC R
e O S S ) B [ = SRS 114
5.1 1Itdkzyjddj §StrlsddL &y dfdke ddsy j-iptdtsd szsdz&Y ' d
1 080 IECRC U ettt eeeee ettt et et e eeet et et et et ee et et et e et e renee et et ene et et e e e et e ronns 114

5.2 wddzsjL COEks dBzpHdRBREESORBOIStedyy d dBsHdW JdE Oyc
sBtOBBISS ] 1 dzj Slstedyj ME.d.dz.. sl sk . {.65H... . HOa.dzj.dzZflf o3

5.3 17" 9BH" . B8 .G.dZO.8. Ju..B 120
N I T S T 2 (T : 51 SRS PPPPPPPPPPPPPR 121
gl Ru[s uwfstozr 1 REZIM Jed[[hAd ¢ Y[l RBuieiie 123

L= I - T N B O (N ) 0K 3 1 O UPPPPP 124



5

Florrure

0ClskzOdz detsyls: Isj B dMmidzj Hise Odad W

seshfsLdlsT M & lsOkdzdud Mt B2 @Oedyd2 (sHEE) - f:
Bj sOdzdzj, detOsh jdg tsd EOwdy’ , ©wOMYEte]Hjdjd
1 Okydr 2 d fwOCkdyujmed? ddbsjtjm ¢ sff B
BjROdduj MEs2 fsydshisd @BOjtedOdss dO hdtse
WsteBdetse Gazdxeixg i (Mdi3j " do Odedj d SCdhtsdkdrnOydwy t
d BObtdydsets -sdijs0odd))ocd distzd 2 §sSHAH, hdse
woLr o fdihkkimseodd &BOEdyr) .

{§OCydtsdedzr 2 fsHABH ¢ Wotktddess Odd s OF tsdath tgy 1 b
o jteHBYWOLd 7 ftjotOh jdd?2, fsdMAasuwhds s
#nj BOIdydets -stfitdtuy j figdhdzls jn. ©  f 5 @4 @itz LdzOo  totff thydy 2 1§
sLHOjls kfmdksedy Hdov ¥Ysttddtese Oddv ¢ & sdzfydis:
fdgy " j ded j 3 d CtdsdzdHOYdj?2 t©0OdzjJ ftdzkzyj dds 7 ¢

Matpuua Matpuua

{ M disE [0 § tasiyffigoj L RuBf ] Oc jPsf tsHES S ©j O
lstoj &ZC O B SL ZOY) dF &Of 0o dzj ded™ H W

i dz a3z B tzdz@ ' L OF fozts i ®© Puepdn Y Iz Lod s dzdz" = L O Wig{lafeQ@iz ]
cOL BBdte d wWOMYPtejHdzj dzdd YOMiIsd yo flEGhHsAFHA"G) Misp @
Isj §f dzts®dflsto wHs dz" . 6 OC ydd

radzv "ndd3dd ke jtwHtsets Isj d&zO ftojHMIsOoadzwe s ddzlsj ts,
EmMdzse v n f todzglf “IOE P sicts IssC O yYdtedtL f stetsh €
ftesyj M toj OCydsdedetsets 1 dzj SstesdMCtesoasets My j ¢
(fJ) Ootesh S d dzj tOodetse j Mdzsets SR OCIsdieso O
CcOL i3 OB L J tcdz@Isefg@ s dydzed , y®sts ML HOjIs zMmd
Hj2MmMlseadw dzgj MEtsdzr Cdrn B mn OdedL d3seo Ef tetsydzaj dedw ¢



6

o' MSC52 BjROddujmMEs? fsydshis: s. | dv CtBYfLC
Wedzwdlsmw  fwer Mjddd BuBaEEH] WIS 2 M sints Odzj dzd
Ldzj Chtetsf tetso tsH dats s d .

RMMdz) Hso O B WL Edss sy Mse, fesdmasHvhd
fdzse v n ftesfz2MC Oddw + dzj StedyjMitsets SSCO, o
dzso ' 7 oL Bty fas®ls L dfdaby d sdzdz’ 7 BOIsj ted Odzts o

dzlz yh § dzdz’ 3 a3y R Oded g S ddsd W ikzd ydsdOdr dz 3
sjrdduimSdy d bjndsdteduimédj o' L’ Msots] d3j
{ OBtslO o' fsdzdzj ZO fted W JdzOdeMtse 52  f t5H Hifj tiety
coMY dteOdBY @0 2D, [ ddzdmlsjtehmise O dOzSd d o' fh jets
(ftotsj $ 1520200 B8) d fMisdfjdHdd 1 tOoadlsjd Misea® A,

dlsjfjdz ©OLtW©OBBISOddzsMisd Isj d3F dMmdzj His9 Odzd W

tdOCydtsdedz" 2 f sHRatH € Mddds ik GBIHEEY B s My
tcOBBISOR [.R. [tRsoemMitet, [.¢. stteydecddd, 1. I
(RADY [ d t o1 ), r. 1. ZsOdmEses (1 RUVL cf RrRudt
dimmdzj H 59 Ols §f dgjj O BJ tcOB tsls, dzOf tc ©O9 dzj dzor" ~ M dialpsfy
CitoBBdudi MEdr oCdzt yided?2 o fHtwdmizlsMmilseodd 4l IsOdzdzd
I dOfmistswh jj otejdv o t t)ikddszddiffmded w ts of Qeoscij dgp t
ftod ftesmtsy HJ ded Yd ted L dzd n 1 dzj Slstcd yj M sE s

CaisHddzOBdSCd dd&3. [.¢. [Oetejdzs! joO wf (61
BOCttsSCddzjIsdSd d Htsedzj s dBOIlsjted Odztse j Hj dad W d
1 O0ydtsdzOdz! desd3z dMmmdzj Hise Olsjdz MEBA Isjndesdzse d Y4 |
1 OyqdtsdzOdz! dztsdsj dgifipdzp egts ouds i3S sz §f sdzd s » ded yd MS s
WidH]jtOd desdz EZdzedo jtemdlsilsy ddzjded fJitcotset 1tjlL
1 OydtsdzOdz! desd3 dfmdzj Hs9 Olsj dzr MEBAE 1 dyJetstesH ME SC
| sBOYd o ME se 5, MdEJHH BoCRS jdais df) Cdsfiely A J dzlstey ¢ R dzisd Is
(1dydzed?2 1 tsocttetsH) .

10 tkBjytsd3 OCIsdods § dMmMmdzj Hiseo Odzedw f tetso BH W sV
(ez¢), vddejtmdisjly sOkzdWs@GR@dds@! odajs [ BRGF
(sdls02?)skzlsRjdzfifflafictsh C tso 52 dBj sOdzdzztce dd ddz. [ . 1.

1 OYyqdtsdzOdz dzsdl Isj mdzed ud MEtsdg kdzdo jtemdlsilsy (f ddem¢
J tcOdzj J ftetso jJ HJ dzdz" m dmmdzj Hise Odad W ~ ftosyd fr
Ldzj Slstedud MEses IssC O dzy Uz ¥y dzvoisirde W s tizig IS @ I 5 1) Bzt d3ts



7

Yyombsdy t©joCydesdde = Md3iMmi2 d dr oddwdd® dzO
bstodkdiese Oddd fesHbECkss tj OSydd. )} ssdj B0
Ldzj ChtesdmMCtesotsds MY jSOddd (SrRu) jd fphibkss
1CLljeddui MSdn ©jO0Syd2 o ddlsjFOolkzie) §©0Slsdy
] d&Ofmlsswh jj otjd" §skkzyojli st@®OsElsg P dEisajs d
BOkjtedOdkss ¢ §sCwrlsd2 o bkfmdksedwi fesfkns od
HHYdSOoydd dn fMmbtkSkktd 7 ROLOCkjtdmsds d
BOls j o Odzts o-5 B @B SUsy) Mdzsj o, §odkzyjdd & o&jlssH
@OY " dzj dedw (my1), o ddljtObkti] slkikzksilsoksls.

AJdzned i tols O g @B datEs®v dzs ' B dadzdagflsj 2 W OL o
ftejoteOh jdd?2 ftod MmddasQu j o ¢ tfidstfstyjdiinge  TjC Istets
BjinOddUjMSd ©BEOB I Odd T-Ctej @ sop stz ts3s € ff d3 jt figlgj X
fsCter BEGQU,Tifsdzyj dd 7 &) stHEEnNT tsdztsH daOd t5 daj @ad s

l tOBBlsj ey adedthe Oy d

1. RIMMdzj Hts9 Ols BsteW sdzse d ¥, BgCtesmistezC skztckz
Oc dzs B3J cOls s o Ti-B3Cuf BJcFWVIirMOY O ddzd ctwOW dls, f tsdzlz -
o’ MBSt dzgj 6CjIsdyuj MS 2 ) dz ded y g -

2. RMMdzj H st jOdsfy Is sod WO qaeg=3Gd dn Islg flsdetso W 7 f j ydese s o
f OOz Ister Isjf dzsotsegts oL ter 90, SECzMdztse dzj dzdetse s s

3. RMMdzj Hise Ols! BJCtetsmsekzSskzte ¢ W OLEBor 2
BjnOkdUj MSd BBLOB®IOdECICUj OC ydsdadzr 7 fdgj fj 2

4. [ftoj H] dzdlde'd tedsaed W dgPisted yr  dzOTiIC B0 Lfdod@iglgdiciy W
d MIFFACUd Ti-C3Al) ; ftejHjdzdls: oddwdd,j ftdtetsHr ¢
fesyjmm COws dfeés Hy SEdddfded i34 to§ M ETOE-82H det*C- Mo
3Cu).

5. RMMdzj Hise Ols' 9 FiICHB yfdaxiidsyd]] diqg TagsCistt@cd s j H d
B3 ssHiSO M) d GCRrRu; dmMmdzj Htse Ols oL d3gsy detsmls
ftosdd] ) lssydy a3 fJoidsy Rz hizs s zDo OrR b .

6. RMMdzj Htso Ols' ™ o t€Asligfyf as@Q MBS wpjddzdpld 3  SHoO j toC d
BBy ssHESEdZ C R Y.




1 Oz ydzOw dztso d L dzO

1. 1or &k WwWodwslkmw tjLbd kOlsr dMmMmdz Hiso Odzq
Ce@Rf sLdyddede’ » -CBECGEsdy o BEB TOB SIsOdeder = Mdgd MW -
CsRflasmod-CTui Of ted toj OC ydtsdadasdy { dzj ClstetsdMCtetso sd3 MY

2. Ifjterj foMejHmsosd OdOkdL O § OtO® stetsa
fstesh Csor 7 -GRIGUNj 2 O TiSOC Y] ®BIStshstekzSlsizter
sjf dzsotsets oL ter 90 ddzSsdirsw dIststis$ Of Gdk yg gz d3tsy dzt
sjf sl 1CLBljteRdyuj M2 ©jOSydd d HYysSkdjso
UjittjL foteshCtsor 2 SCod®fOCk dO0 ®BStsmstekC kil

3. RMMdzjHBo Odets oL OGERsH )2 fipls s jddfwlitog @V Tidzj €
MY jCOddw; bkilsOdso djd’ YOSktster, sftwejHjdvshd,
My J ud dedz" = BOBY] e OzO- Ti C

4. lfjwerj f(odzkzyjd §Owd j MjHddddY o&iHd
s j o Mi-&0o Woted Tiflad g Li®OS sted yj MSsets ksso.
CoRfsLdlsse f] BjisOdkedyj MSs2 &Okedyj2 fed 6
f sz yj dzdzr = B IssHEBAB My .

v BtejIsduf HOOBd dj ME OW L dzOyd disfmils! OB TSIST

1. 1 sdzlz yg dzdz" § 9 tcOB IS toj L Zdztds Pl O Bigezc O s &
fmMd Mis j AAB3Cu, THC-3 Al €30W fted 1 dzj CltesdmMCtcso sd3 M
f sded &3O ded J-~ WRALUGSE d = fesyj Mo -sftcd Bg@geicsy OK
B4 sOdzdzd U J MS d 3 BOted yodid.

2.10 fteddited -BYG] gsCPsOdetftetso j Hjdzd) dMmMadzj
sjtf zcesets oLter 90 d tj OCydtsdedetsects CRYy f stesh €
sftcj Hjdzws h (] BdSCtesmMistczC sztclz ftesHEkCIstso C Rt
1L Bljtedddyd MSdr tj OCyd?2 o AatsH] MfJj<COdedw.

3. 1 4O0Cydudedz d3 1SRteso dedzls jJS sdBLEBL dlstsyJiIsOs h d §
L dzj Clstetstf totso tSH des s d or mMsClzs d3d = Odzd y@un Sdzdgy ¥
o jteHtsmis! (6 LdSfhgleimjzdaz38pC Y] Misd ftod My Oldd
tcOo dzzs 18 % Bls + dzHYls tc B tstetizoyty rdatias fiy s dc j dzjz dz! Is Olsr

ftcd tOLOBSIKE ] &OIsjtcdOdzse HAzW 1 dzj ClstcsHiB o Lk
4, 1 sCOLOZO o tsL dizgsy dzetsfls f & dzlz y jedmfOW disO wiplzr - to il
mMztsj &3 d L -Clgf df@afO sBitcOB SISC ] BB IsBHBAZ (R U .



9

5. 10 fteddid ted -Gumlistitsi§ OLTOdZO o 5L d3tsy dztsmls d3ts H d W
MstezCskzter fsCter Isd 2, fsdzlzyj dedz" = my1, O OS¢y
sBtcOBBISC ] d3j sSsSHBAR CRU.

[ isHtsdsedw W] gFfJstslsiOyd sdedetsects dmmdzy Hiso Oded W

[ dzw H s ls d MsjCdad?j dzdgtsdn yJ4 dzd ) tcOB IS ftctso j H
tej OCydsdadzr 7 -CHy Mjo?2 oTiMsCtst dgj tec jIsdyj ME 52 f dzO
o ff sdzdzj dz' 1 Sy jtod d3gd dals T fts Ibjfdasotsdhz oLt otk
sfmizh j Miseodzj dz Mddalsj L CEO s dclftsotc | DE YydBdzsS BT i € R
fsCte! s€CCu Tilgj ssHisd M , i tsdzlz yJ dzdz’ § fsCter Isdw
lteso jHjdzs MteOoded s dzt detsj-W @intarj m sS4 Rded o OMIs T Is
3Cu, TiC-3 Al -@G3@®u fted CRE. | dzv dnfisfgdzjHHfe eV @zdzdf"d totc tdsic
T-C3Cu o' ftsdzdzgj dz@ BsH jdz dzr | + CMf jtedd3j delsr o Bk
MsMis©oa ©® d Met2MmMlse toj OCydesdedeg" = Mz Md 2 d Mmddzls,
dmf sdz’ L so Odzd CBBRBEZUI NS FYL BEG HasB DL s’ Az O dz0 dzd
f OteOdi3j Istetso Cted Mls Odzdzd yj M¢ ts2 MtczSIskzter fi)
BgCtetstej delse j destf j SIstcOdz! dzr 2 OdzOdzd L / € Otcls d tets 9 Oda
fetsfmojydeoOs hzs 1 dzj Chtetsdzdzlzd RIS tetsmMS s dgg S st ft
BftedHjdjdd &i-0dduimis? fsydshisd fttd My Ol
odrtcjora IstsCtso.

10 dh O &8 § Y tsdztsy j dad W

1. 1ted o jtwHBWOLMsd MdGs]jp) ~EB@G ErRglstHg - BB@®OE
C3Cu tOfmfftej Hj dzj dzd j O dg@ fyds d Qyts OB df Ist @ Ists{tfste j H j dzW j
Eedzj esHO o toj OCydtsdedes?2 Mz d.

2. [ steWsdzsedyj M<dj FnOOClsjE€LBIGlEd CHS OO ¢ dzt®d3)stc O
Mtk szttssBEOL 5o Odzdj ®ROLjtedOdO f§tod toj OC ydtsdz
YOMmlsdyzd Waststster 7 BddLSO ¢ ©OodstsMmdes?, ftotsdmr
sB dZOMIsd oi3J ¥ uOMlsdyder = S BdzlsOCIsso .

3. [5C0d desy f dz@odzjdedj fted CRU-CIGE 6 to®B 819 Ac
9" Lo Odes Hyytkdzjo' &3 dzOctcjotsd3 ftod { totsAstERfOLd&] d
9T Hjdzjdzd j &3 Isj f dzslsr ftod toj OCydd tBtOL s Odedw T



10

4, [ BtcOBtSISC O #fOCug’ ISfdRdzbly 4 dzdz" » &3 StsHisdE my1,
ssCO ftsH HOoadzjdegdj 3 fsLotsdzw jIs wEkh jMiseadls: Ise j
nOteOCIsjtedMmisdSd fsCter Isd2.

lesdzd P &34 HIMMJ elsOydd
15 kjdj HdMMjesOoydd GfkeddStsesOdts 10 filsOl

dqdzH j SMdJtetso Odgdzr = © Web of Science/ Scopus), 1

bftctsBOYdw tcOBTSIST

[Mdzsedzr | tJjLbEkd SOIsT tcOBde@s r 1 B ' tizth M if fs?j i SdsAO o dz,
CtsdaW j toj dzyd¥ g Y HE@ROteSH dzOV  dzOkz ydzOwW MmiskzhH j dzyj < OW
2019) ; \% [ d ) H Iz dzO tegs@ LAV i Is @ dizfi G0 Astadly jyfgAsO W ¢
cmddBdud MEdd bindsasedd Wkdltyded@dsd - sh@)Hl
Eleventh International Conference on HiBrer f or mance Cer ami cs (skc
I mMjtesmMmd2 MEOw CdaW J tod dzydw (f B HEZARZOKGESHM o
Is j dzO: sls dzser 7 dHJ2 € dztseor wfdgpPis,j tf OO BE [ X ¢t
CtodeW j toj dzydv, f-dgfnloof © | @RZOW j BROO -J O tcj [daBe t§ p dgls I j
BOIs j BOLJC B4 » Odzd & § d wqdLd¢j @ sedgiisdgik
B N HEZAOtESH " &3 ZyOmisdj dd ¢ v tedts HisfelzOgFf e ddte fiffS , d3OYlsty
15w Il i tesmid 2-ME€ @W | tchj diydf®@ B dzSH " A Zyd dzr n ¢l tc
L CMY j tod d3d dzls d dztso ' § sjrdesdzse d d e (1 seasMmdB dt
t s d &E &~ fls O dzin Gots O € IslaPlg jyfgAsO W C sdaW j toj dAdpts dzts & G
WEdC ydtsdzOdz! dzf 1 BOIjtcdOdzsee (1 sotsmMdedtemC, i
By A HEdZOtesSHdZ )3 ZyOmlsdy &3 ¢r &ZOBdEC O ddzse W OL dz" n
sdBftsLdlzds cutsote] B dzdzOW =~ ddB3duj S OW-W W zefldOEs H
Oz ydzOw fMmlskzH j deyj MCOwW CwsdaW jtej daydw (| setsfds dtefy
CtodeW J 6 dzydw ¢coSlskzOdz dgr § ftesBdzj 3" ftesydesmisde

[ dydz" 2 9C dzOH Oalststc®

ssdMC Olsj dz Zyofmlseoseo Odz o  tsfis Offtasdzk yjj dzddH O Ytc
Wstcdigzdzdtetso & j o etsHtse d fwHetktseoC] ttkzEsfdmj 2
MsdmMC OIlsj dzj d3 dzd ydes ddzd fHtcd Jets del f stej HMIso j dad



11

[sfilstso jtodzsMls! tjLbkd kOt

[sfste j todasfls! ©jLEd O, f 5 dziz W tzdztBd dzj sizd
mMtse toj d3j dzdz' n Bj stsH B9 OOdzdL O MsMlsOa O fls t
t6jLizde sOltse, fteddsjdejdedjds MbOdMisdyj MSts2 8

GjLbEd kO, f§odzyjdd » f ks s ©OL ddyds -

utstslse jIsMmisa dj fy4jls dupdpd WzsEts fdtcH scts s dzO

ltcj HiMisOo dzv § 3OV OB ERBQY Hsisls o fif )y R wilzsdps ¢/ s 1 |
fs fedSlsOds 1, 3 d 8:

(1) (OLtOBBISCO d MsLHOdd] BB IssHBBe MddzlsjL O s

( 3) RL EZyj dzd 4 so jtcHSWOL A §r -~ @338 Qolzf € dzE o , toj
Isd st H d dzOd3d ¢ d 9 Ibdz ydmdzi L OttsH™ h jsBicOL 59 O
so jtcHT 7 WOL, O BOCY] bfsrnddBduyuimMédas tj OCyd?2

(8) RLEYjdd] oddwddy Ekfdsed? cfgddisgMmO0e Or d
Isj B j cOlkzter |, HOo¢ dzj dzd W , sBdzzyj dzdvw d HBRZEd~ o
wdLdud S dgiofSeassnC s dud MWL dgods 2 fipts p 10 dzp deted s

slstfisztc® d BB jd&B OB BIST

r dmmj elsOyd sdzdzOW tcOB Wils O {ffiytdsfigfls toddsO od L L 80K joz# judedizd
dzdlsj cOlskzter . [ OljtedOdz dL dztsy j dz dzO 142 diyls to dzff ) ¢
dzdlsj cOlsztdmmisdn dz2 Q@ & o .



12

1 JrRurtovut1r 3B Ja1{t
1.1 Jdzdwdedd + dzj € Isted ydnfgfSaisfouy MG O §de@ yij difr
Codziftedftctso Odzdzr » d § stesh Ctseor 7 BOIJ tod

Cozj Sl jdgtsiSh j2Misokzjls dzO H d Wt ezte @ Ustszld gzd ji teds yt
HiWwjCltse Stedmis Odzdd USiGEDIGE §d 5 tiztizls § dabfjif"isjisdeeiatsdizpds)' |
dz@ d L epSdteRd u jffssfyjjoin 3O ls | t8 diridisthndiz) dats s dz! & @ Is s e Olig]ts
ttOLHjdvesls dzO0 Heoj ctkzffr: [@htedddudi MSdi d dajlsjte

lted fJtosntsyHjddd KLU BEd YWidtstjdes Odz f tetsd MAISH C
W skdzj o . RG] CIs fsLotdvjls HtMisdec Ols'sBd ' fifs e
zd3j dsh © sBM oted &3  dzOR B Hjdzd W teduls tf b el
ftoj ddkzh jMlsosds tBteOBtSISC d BOIs.jItcdfCBdz®dc ™ | dzflz®) sk s ol
sBdMyJude O Iswh s IO Yatkts i stspists i isgbty'ls 5 d OzOC d -
34 ds@ip d dz! dzf § e WBBC did ¢ tsdayjwdglsttdsyed d € tod Mls O dzdfd .y 4 f
l totsn tSH W Y tejL f stotsh Cso lz dzOfmr f € bv,0 dzj dicf & ths st
MY sMse fifiisfo s Aifiag ts s.hRELGD | fls ddis dztsudsiig Qlisdijtc d O te® j tf Hotf W OL
MY j ¢ Odecfiab s oz &zOo dz' d3j BO BB Bickj Bdzs?2 HIW W kL dd,
HdWW 2L did e Jf sdzL Odzd § d3[8].H1]tdedgtstE AodrtsfR Is dzO W HdWWEZL qw
dzdL Cslsj BB j eOlsktodzts?2 fls Odeld & O ISipifo T @lgzdE s o3, M dzd Is Anjff lds
ZY§ dztsls dzj dzd ¥ [FOIs)j tefifOtez0?2 dzOGctej o, Mizh j Mmisofgzizd P Jj?
odzdwvdedj fHtesyjmMimse o jtorndesMmisdets?2 HIWWHOHIY, Isj

ltestf 2MC Odad § ssC O yYdtejL fstetsh ¢ ftcdotsHdls
¢ tsdzy J dzls terd de@j dslinglzgzts dz@ets to ts H dzts fls + 12].1d | dbyf dgiac@3sjlz tetf tist§ Oz
Y tedL d3jlsOdzdzd yde@® SHdojOddfsts tdssindilfSi e Ols Zto t5© O W rsadd) j IsC ts¢
stsdzh ddzO0 tChdHdts?2 12, Ida€ df ff tegOn JUBRirledd d @ s ¢ fd H dats
C 5dzls OC Is dzts d5 Ty @ Btects Isid @ j disi fiyted dBO S M d Bz o5 astg @B di jtedDlds@ tel
CdlsOC ks YOfmlsdy ®syils Mmih j il eCjctidsy j e zs @ hsqls
sBteOLY®o ffnd b i3fsts O t@POMIsdy, ¢ jdsiy o ifls dotfEHBEIE Jotass
RO IS dizz YO j sally HdePdadz © © d BOdz 5 ©OL i3j teso
My doOjls tOMmMmjwis: L@ fipy szt ff telgs altOHpI@EIRG | H¢ OL © dats
fMzzuyoj §eEkBC dppdsPddd iFG6 Y &%z f)dy ifls d v @Eids te s d
Bisdzi j 100 tcBEgiB zOMisd SCtdzlsOCIsO Bsh j v O mlsju oz
MsOo Is. MowL " 90t ls WottddJtoso Odegdj d3i zZ¢dm L Jjtej dz
fesyj Mmsd &S Od dscts § &zOo dzj dzdv d B ' fls tdt cfifss SLdC
dZs ¢ Odz! dzr § teldzf 3 CE@lsil j dzls' ,tc do of ucdsd @)K O] dtff 58 OC



13

BOIs | tefifftody O Is EfMmdzse dv v a8 Is tistg @z ts T tstidizig tigdgd) Az @65 d o
stesd) djtseEhstem@OGEe] Hj dzj ddj b GfsisOSiktse o Y05
Isj § dzser §  dzOf§ Qetyls (g telzd ¥ HbofifcpidgddedQe IsH d Mdzs ¢ Oy d YlsB s
EmCstew jls 3@t fizists fagedadg[16]. 301Is § ted O dzO

4 Hikets?2, Mipguisdzy s dzj lsj dgEYHH M o ¥ ® G lisHAisGIS €
stk sktolk . t®O% j bd Q&O 2  dfs ls dfdidsodts H aizd ST o 6Bt itk
©ZOL " 0 OF estzddsladdzj S ses B ed®vedg. | dzj Slsteduj MSses
Mtse zOMdets Is§ sted d 5 Y fzge§ E@MHEKHE Oy d d

b0 — —— "GO, )

GHY 0 fslstsS HIWW EdzH d teiz® hod R ts1yoMdsyidyj dzls H J WAY B L d c
Cdeyj delstcOYH S ff sBfiglsf qzadzOY on OWOHI Ko dzr 2 L OteWH H
YOMmisEoy ¢ dzjaf ) M s d k2 ded o § te D@z BAOOW B s stlzfz0 0 Is
ril2mlsadj dzj Cltedyj MEdatsH dldss ¢ OF s § tste j fdadrpC s tf tizf |
toj OCyd2 dzO0 ¢ tcOdddUf. | tc ®BOBIEdEEGD YfQad dfj to jTi-Wi) d fipls jCdig Is
SBtcOL Bt e 5 Iso j toH ' dpif O nfg lafaditts|jldc dgj Is @ dr&Pu © alftdssq
Hj 2flsedj i +dzj Clsted ud MEGE e jsdad O  df @ dfp@ataidati)-ls dOwiir
Cdzy Slstedyud MEd2 ¢ odzdwjls dO ftetsypdd' iEeDs | B
d LOBjHAEVIS! Mw o LOsadMmMddsMmisd Bl MshmisOs v MY dC
Mz 9 @) H | AMltejdly) dzdztse 5 Ists562D. I jeBs yYyoOmlssisr |

]l toBBIsfF tsCOLOds, ybt 1djShktedyjmMéd?2 bkt
My zOas®©E »j ddlsj te Ol 1 jgil) ¢ s tc jo gzf 6 d fls O dlpdsLOOgticffp
ftesf zMS ORI 24ssE& O " j dzd § | I Qets[thyisiPlsizdzd L Oyd d Odstste
ey Cted MisOdzdzd L Oydd 3] sgdyatiafsg fn@agjeds iflodoO s IsOtdsH " M | t5)
Hj2flsodjd + dzj SRBOcdyjMSsets SBCO [

1 8H odzdwdzdjos { dzj SktedujMSdr fodzj2 d bkfso L
MéstesMmisj 2 HIWstedR0ydd d § oz HE@Q-idsdy " dgl 5O dzdftdsx
d2Of oWy .j GasGlsiyy W J €2B8L " 9 O Isfyw L dzj ¢ sBSs Y dXOdgls Y lstdailsth
sBjMfjudeOv dzsCOd dzF 2 zOcGtejo ERYEEb®M E EBE
WM sCPythg s mMiso zjls. & dzOWddddzdjdz it e dsfls d
ftod o' MsCdr Isj i jtcOlskteO®Or MmMoawL " 908ls fm fsorhj
sBtcOL o Odzdj a3 d BdceteOydj2 o 0COdzmd?2.

| t©OB[RESOFY 5C OL Odffste d  UitstisiSS @tdid MS 7 f stesh C 5o
1 dzj Clsted pisi§Os ctfstetsd M tsH s  sSH Qo dzj dachijte j e MisiE) - O



14

ftojfwisfmlsolzes h dn tej CtedmMlsOdzdzdL Oyd d, tcOMMdzOIsted o
ofdzj Hiplso dj JJ tzddlyjoddn dipCdatiedii ddl tzfaj o > dets s d .

Cdzj SIsteduyud M&d2 Ists¢, i ,tc tsff SHH O juld tedg @ @dpdtldsdetig i fipfiftS d
sCOLbad@jdzpjsL dzd C O h d2 f6H HJ 2 MisthddedzWV JEEBSA%P Idaidts 6
of o HJ dzj dzdz" -~ L 2Oy dzt6 OF | W ( fiplz y jsIE ipw odzj 2@  d Q
dzj t Qo detsd3] tedzes e ts  tcOMY toj o gzefegeday W {f o3 Sdipgfily didefef @z H DI
sBdzf GYUOJ s dL odzj yd ded jy tefij-ffinting gstizdzsc s tsBtcOL yoO dL

l tsftej HJ dzj dedz" =~ Emdztse dw A (smMisOlstsydzts § HiOW iz j
flesf M6 @t d WwiCHE: tugjc jls  § steskEHpEE § wOUNME Bz dIs!
fdzOL A dzOL 3O W stedzgd telz j Ismw i ted o Mt & s s fztisH detisd
otsL dzgd € dztso | dzdtgf[dmtf ZOOdgf o dzdL € 5o tsdz! IsidfnR Z igfy of
[30,31].

[hj BHdde dzgjlsj todsd yiShslddicr 2 ¥ Wojillzd S Oj s § gd
&3 Is O dzdzd W j MS di2¢ Istfsts toksin@dE G d H dzr ¢ dpjdzy jda=z@ls j dz' ddn -
ftso j ton dgifjedRRY33. [SMdHdz §| §dzj S d Bsckls Moy dls:
L dzj Cteduj ME et ksCO d [fHiddoR sts figls asya Qs IsiQfsjj S Gddd
o BSMdHd & thdnE&s0Yls SeLOL so Oded j H diffidrDaiHsiizs
CdMmMdzstetsH O, §tsMmdzj udcet En&iss® dzdzdiyj jtfteddy iz supad

1.2 uddisjL 50l ] ted Odis® tc g tsdstm gy J D @& S s

RMMdz) Hiso Odzdf Nt 5 & OYAR[@dzd j &5  dejr Sdigfte ddrgQ WA KS'¢ 15 Gst
@ZOL OH. [HdBs?2 dL f§jter n (B bkl dz® e P iy af
B NS sd S Mk CREmws" § 6 (sEshd | Z588@d YT sd
L dzj CesdmMCesot MfjCOddi (CSRrRu)MY j& Ofgag s odside b
dzOGtej o dzj-fidf J C OGH jL, OfBtsdzr N j tc O Mg te fPldsty QaidjCoefsio
Mstse h jYidsdal) Wil l8asHezs € tls s ey H § jSldp@asd £ S Odzed j & BB B &
d 3§ 2dz' MdesBujtsijrd Ffistesh Cshey ddfts dzled s O’ % J o
0Ssdodesy ©OLodlsdj HOdzeztl89) G E3y Is RHE H @20 O delif) *
C sy ey JSHFIdijted di3j dels Ocdz! dz' | EMisOdetse $d Hdzw SR,
(Tt B3O RBR]) B ROl o dcQudd).ddsOdzd yJ B)B® tsls fsmo:
fsdzuj dzdy dsOls f tfeRuddEdy Oalgts. § 5 o Sf ipdg)s O R0 (BF. s
ZOMmisswW h | 3l teaste)f] dpifgdellf ¥ BT j d3de” = BOK g t&[dn@yty e 583 jOI®
Bdztsy j Ms @ Ogg@es PC R COC j sOdzdzr , My &zOor , dBisc



15

Citeoddud MCddd d B s Odzdzd y " M[S63@ e tscs BiisHatftsjdd difdzj ddf
Ctsdzo J 2 f gD dhlsrosk df SL o tsizts eizlr W@ I "y J YQadzdizf GeCtdsdz! h d R 6 O
i HdMS B9 H (@2BY WBdsAR37, 3. R MMdzj HEE s oL BsY desls
MAzsy dzr » Wisteds B BFHEMISGR G dd0 o r fusCAclz Hifsy KR 6 1
s5C OL " 910¢ tsdgts di3dBuG dniSjd o " G tSH dz' o3, Yy 3 estewyjj e,
odzj " dzd 2 dzOGtcf g Is tsEtR@BL Uisfo . U dzdz'ff js dzbf g @ ffdBcf{v B tsSdzf |
Isji B j tOIskztcOr d dn oHcy dgp@aOEIEE OIS Jd" HJ oy ¢ du TS, He
BOIs j o -APROT i TOG sHR Y Lo jls MR OCIsdtctso Ols!
11[40. 1 tcd Osls®Od " L + dzgj e dd dzO0 M jeYO ki , S5H detOd 5 dar
ftcd . |}

1.2.1 AdLdujmSdj shmdser 1 djSktetsdns t

2" &zOctj o0 BEOL YO dUsE th df st €6 ddeiiz s ke {4 € O ¢

feOoddts, ftjorhDebyddfdisfls'd J&fLd fHso-3 k&S 6h
gl JjCOdedy fGtetsotsHWils ftod dedL € dFE BHdigdd ls b GouQIChysdzfs |
qdzj els dzs 2 @)ls dftashgWizisty jj dzd j 3 o8 R Odzd Uj MS 56 & I HEDaE dBjH @2
SHdBSo 6] 3 dedes sz oL Hj 2 Ms®@ & ! dfjiesischushiy  dapssets
B My udd PFIsdoidets ] by dztsls ddfi teizsnj § M) ts tofitsfs jC e@ia@{dad 30 .
dzj MS Sz § @S wHe M@ cf 8@ Sdpsy flsMisd e Ols! 140 0 0 CpAdgf K
COL BB 6@ B0 5H A3 Ffls@S M EROGZ a5, o 51 BEGHARE G @ & § ¢
fsfls Oe2dpi0j0ss A j tOktek dLdjeWsls §desd)sesd, f
fls j dzC j-W of egeffhy] s j s OLtg] M j dzdzs?2 o dzj MC o 5L dats o
W s te 03t @k SIS s o dz j | dzj d3jzdglsrO dfskgek@ s S d

Py

nyaHcoH

o

npecc-copia —

nupomeTp WCTOMHMK MMNYNbCOB

Fi' E— _ NOCTOAHHOIO TOKa

uﬁpa el

T]
tdMbdi8dazydyf | dzj CtesdMSteco sEts My



16

CRu Wo dfftg sty ffiplststyy dz¥ &5 H 2w BO j BOIdYj ME 56 ts

My tetso 5 E3@asly ) IsVodtdsf-Sd B3 ud M d - LV WjCistse. [ Ols
L detslsdzj dzdv fteso sHWh § B 5,2 Widet=®®E0  fteqj M ,BO:
ftcj HMIsOo dzj dA@. } s ted ety ls jZ f[dzslsdzj dzd v ©BOL YO dL &Bj
t OMmftej Hi dzj dzgdd Isd BY J eOlskzte’ o ffjted ydesdz fmj yd
LOoadMmdls, dedsmCliseg € s R tstosh 5 sdzd P to tisdRiS43dpiste gt dA € jls Qe
fcsosHWh jets dBOjted OO, o' MsClsj B3 jOlsktcdOw
RL O jMisdfa, O ytslsss sH O s § 6 dzld O &l dizl by 2GR to d3ists ¢ Iz Is
f dztsisdev Is* fw . dzj Hisiiplsy@g s Ufigdfsi ¢ O dzdbv § dzfc 16 & § Piis ECptasH
dZOf totdds] o, tetso SHW M | 2 & to,@Y doEOeRtsddzj tg fif deGbiy EsCaisfj ldsv d3df

Cte@B tcOL yoO. Clsd e ddesMmisd € sy tcfse kigiz@d Wd Q
o dzzlsted BLOLYO. 10 MsOHdd foedotsH@tits REg sDIs i
B §ls -MB0A U5 0f t6j o " hjAdOIs Zleejed3 d L d3j 6V j dsidse | tedfils(iddz@o
f to jUntits oy dzv st T dzj HsfEMmisdls! fMdd desets SO
d MY tsdzsuskzsd d s j dzt dzts dzj o ' ) t6&A0) A HiyCdsdeds fyls f dzOG tej o C
lted fYteddztsy j dedd H Oo dzj ded s te & " Gs@ jo©tecfrlr dalsgfO fn) s f M
MCotsL! dpEPRsOFsHEOBEY. ftesyj MMO CrRu s dMHo
MsOlIs1. © fJjtots? (dzOyoOdz dzets?2) MIsOHdd f dzeLOHH 1 B £k
o' MsCtsets L dzj Sktedyuj MStsets Mftetslsdo dzj dad Istdspit Bt
o OMleAjdtsls: Hts Isj di3f j.tc Odselzdfer j I4f joxt o figty ecfd W zts € O dz! odzts
tsB dzOTRS of WOMIs d ydz' = ts & dsQisstOR jlsdEs® B [tds @4 u Istolz € Is KAds dzO fny
fjtojtf ZOo dzj dzdzs s o Ghdso detsets BOIs j OO O dzitsz@E oy
CRulzZO CtdzsOCIsj ®BjyHE YOfMlsdy® BHEDUEBLED) LIswIs fifjte dsf jt
fesdmatsHdls dzjdy @G2OUE Is g3 AikigigesOdiH OF I @ digef Log@Iphyfs § J te J
dzO H O dzdats 2 fMisOH d d W dzw s Is v, fftfptf j Qe dedisffiy Is dz@w

tdCtedMmlsOdzdzdL Oydw  dz@ R dz@iy O fztc tetf  OGHsfBlH dlzts  tsIs d3i U
Hd MS Z2MMd tsdzde” ds f Weesdg jisfif®icde | smw  dzd § ddOL BOE3GldMin t
dMmy sdz L Sresuddisjtgkddtsf M d sdedets? MY § ClstetsMS hisdidbo § © Mt
slsmizls fif ldzDd (5] dzdetse s MMy dfR@ o B HIHED O ( s dEj ) Iz
My d ¢ Oded ™ YoedaifpBifdHoddsts § Y gzt s de ded Py ¥ s lsshis
fdzd 3y O4 MY Is L foisth)sOj 2 C s di3j ) H B sYEOhifPyg@dEHMsPJ tc,
o] s WisOHdd odtsmdls L j todztht Bded ydz04 ¢ O Hs B
HdWWELdd §jtejMmMisOjls | Clsidzyy dz® tpdslsiij dp'lz dytg disdzt=i20 B figds @
tesfls 1 ey ElstsydzOw MIsOHdw™ € R & dE s OipEFPEE B O



17

MisOdzso W Ismw uLteQ Cst lelZj(gdizOw ) Mis OH dla] tefigitl jzSisddedis'ds ~LQt
d3j dz' N j dzdpfsgdets s @sted MistsMmisd . R MpfOR e i iddtigtidsfo B HesitsizH
MisOHdd."j 2§ te@BOL Bj tetse ff tsHed ddzOMPlsdz] tiHdasld iy inds O ts )
B dzOG s H @steMe Odgdtay dzts? d B j d3dets?2 HdWWEL dd.

1.2.2 uwfsfce’ Codstsd WOLsoscet MeMsOea O d
BjlssHEd | &j SkesdmS s et M j § Oda

10 Wdsftetso Odedd BStesMmistczCIlskzter d W OL Wi i@ jfiptOfis
My J C Odigfftf'tstcj HMMIse j dgdets 1 dzj Slstedyj MSd2 ¢, Ols a
HOo dzj dzgf Qu @Fy I y Mdzz YOI MY J ¢ Oded VY g O8 \{ SidglaB@ | dals
10 dZ2OydkOdHY (R4 CtdlsOCls'™ &ixHE Yyofmlsdyodd
1L dzj Slsteduyud MEsets Msftoslsdodzj degdw 5 MicOo dzj dad ©
ftod dzsy j dedetsd s € BBOL Yz HOodzj dedwW dzj HisIs Ols 5y dz
Bi ) yomlsd ydesd GGszEOt s sy dzO0 gz g 8 Hls@
sB EkMdzs g dzfaiedz™H dztsto s H dets g v & Is o Gt P tc GIONtrlsdB OF BISH §
o dzdly v dgAsdzj ydg € tetsts e 2z Cfiltflzj yj dzdzts e s d3@ls j S d Gr@ O L ¢
B4 dz€ 5L § tedzd Mls 'Ods O BN E sHse Mifazda@lfafts e O C L sisj tod
tcj ©C.yd?2

J tc OB tllg @B, 45 50] ftcj HiNlsOo dzj dg tojL zdz sOIsT B
SftejHjdjdds osddwddw {djChkttdyjmSscts |stSOO0O] d
tcj OG Jj dzlstso .20 s sy Ojf Is, Yylss fted oL OddsH 2 MIs:
dqdzls j todzj s Odzdzd H s dzO ClstsEEBHYEIOT skemMapRso ify d3 s O
LOodMmMdd@isMisd ls dzOf teOo dzj dzdw 1 dzj Slstedyud MSE Bets Ist
o1 wo dzj dzisls fydetsv tfssHEZS SO t©j OCydd fsdmMaisHdls B
Yylsts weEfMzsodzj des fsor h jddjdz S1 WWdydj dzlstsoe H
Codzdyd Misets Istsyj ydz' = 5j Wd ¢ Bsp dzdh y flsOBjj SSH iz jscitdbomH
MsOad . djipife Odzd o ddwdedj  dzjCltedyjMSsets s O d
sdlsO0dzO. 1 4L OadMmddis ls dzOliEC,09 fizs dzd Y J dedzt€ Ot Istfstdaf
kdls0dz® d kcdjtesHO §sH Hj2Mlsodjd + dj Clteduj MS
f ey j degdgsets BjL fosfimMCOddy SO ftd Ists2 xj |
ftosf MC Odedd IstsC O L O ¢ ff dotefts soQ d@d dps Hig Qentsle J d[ Mt
tE¢MdHBe G@&O YstAltel Whdw jIsmy sy mMmokd mYJ
L jscteOded ydets?2 HAWWkLdd o ttsfmls Mosw §sHEZSO.



18

letsyj Mk M CipfsmMsemMsokjls EHOdj ddj SMdHE
B sOdzdzd uj MCdr yYyOMbsdy, Fesdhasuwh jj LO Mmyujl
fdzj d2¢ d ®BsckbfePskte] PbOR" z@OdENhifdzd ] HHP Miso dj &
HOo dzj dzd v . s to s d3d ss¢6 5, sCMdHT oL OdhBsH | 2MIse
o tsMisOdzOo dzd & OWEFBG His] B I @Bdasdis 2OV oH did ¥ isusdcs ' 12 ¢
ftesdMatsHdls HMIsOtsydess BT dgbstets’ m a8y Usds G st d yYIsrsts
sCMdHde §J §dzjdeCd dz0 yOMmlsdyon, § @Y.z Oudh dos f
sSBtcOL YyO.

ltcd GCRY dgtsBrtHdBS BEZydls' o9 Ols! Isj o3t H d dzO dzd y
Coltster n oL I3y dets G tod f tsor hejdzddfO dslis jfed®fp MHDQ Is Issts
1olsj CH & dqiOMisdqdets ] § sdzdetsj  dzOo dzj ded j 5@. tsletslf €
Csdif OCIsdtetse Odaed d f SH HOea dzj dzgd j d©3 B KOL 5o Odzd J
mMysmeseMbsokzjls k§ dtskda ad ¥ tc SR dze@NRied olszd iy ¢
Bl sksecdw YoOmsdy .MYjSieghdisfe, s Wosidssf 0 ¢ slstster A
Ef dzslsdzt W8P Isdodgj 5  stetsh €, Msmisswh dj dL W
COLtsor a3 tc O ¢ izfs dztf p 3 dzts 0 dzj dzts k 45
ftoddzsy § ded d 1 H G ©idfdgids d I8 ©9 dz'\fls s iz fiff derselsgotssn
Ldzj Stedyuj MStsets sCO, MOtsdyj dstedtess OdzdzOw  dzO
tsls dzd YOls yfigts IsOC % By jls wWodwlss fiyw YWOoCOstss Gdz
BOIs j ted O dzO.

1. 2.3 uwuddzsjL @3 sLdlsse M BB lsOdzdzdyd MS dd
L dzj SstesdmMCtcsatsd3 MY j € Odzed d

tjOCydddesj CRrRu Mddel§ Hy s dz@ aedsjysizinsitu jo?  WieOd iy iz Is f
B4 Is © dzazd s A tasRy d ts BH titff t§ dadéch 1OJg dz'L dgts ) datsd) B Y dzO
Efgo j toh jod@iplstps o5 € tetsfls to iz @ ol O § ds Gdszis i @dr@yjso © & d % O
¢ 5 dzf s dzdf i@ EEfiCusod R SHY IS o SGSH] SHAS2 15 dsdsed

1 wdfklflsod] d&Oktedyr oddwjls &O ty OS qds dedzhyt
COL Hj dziss higi§ W W b Lsitisdzda Ote 'f jjts@® dzdz OIS ted y'  dstsy j Is
qdzj elsdz’ &5 5 Gldash jdzgdé € t8j Ocj dzsOds, KOS d B
ko jtoH' j ©OMlsotst' . stksdkj kscts, o MeEyOEyORks sk
o GSloHEFO, s sj &8 MOd o3 Mdzdy OW B h k25 . lelj dftiizts Gidniists
situfn d dzlssjfLf® OC dzs YO v o tsakznydseay dzs hOE | tt § B@b alzts ddg
COMY tej H j dggf Bathfts dgEO dzts ts O L d3j 16 dz'indffizls 1 © Tf V6@ Ouigfizs &2 RO



19

fedsitumddzalsj L § L OC dzs yOg tistdeyy dpvif i lsfdSazy mf f ¢ fifstisL HHOteka
ftojfwislso dB OcHegzc QIysdefj. j b-witd sy d dzlsd € dzs YO Is Is tc
Msfteso sy ex@tuid fals j kOS] C0O0¢C ftsdzzyj dd] dzOdestcOL
Mtsh tcOde folisftgls '™y d- Htso jton detsfisd .

I'sffo COygfmiseydw s " D" §FopmekE QO] Y M dJ
[3,4]. ] Mdzyt©Q@L ts & Q dedodzd wiShpgs fRjnekitl Y shteMmiso sdz 1+ S L sl
tej OC yidiRz® Gdzdzr = e CHUEAI2Y Is! dz2O0 W st Bk Bzt ¢z
fegddzlsi L i SCoif sL dNYQ Sia@pgCunefidsddels fils d, H st tsdzdzd Is §
Em¢ steshj M 6 CtedmisOdzdzdL Oydd, d, Btdjdy flgfsc
Is§ B j 6Olslzte | JfisizOjp di2j dzd C &IRE lz] thls g list s Y j ¢ Odzd d
Wistedsii f dzts ] OC yd d ydedinhj @ spigEEdy f 2 Odandzd Odz' d
sMmtse j dedetsyls ! CRH W dzw j Isfpw otsLH]j2MIsad 1dzj
Isd B § e®IsBBEZOMISY 7 d3j ¥ YO Mstefpgg’ g © ¢ SigisfORtsds pH pats js d
Bj sBRtsHJ &S fHod shde@igjae j n6mRpodzOILE W OCkstess,
MstczClsktcssBtcOL 50 Odad 4 f tod( I5jRe@iziptOiC QS tsfdzdar dj s
fsCO0 §oipsw dziddettz B sdz? P 5§ € tsdzdlyj gisp t5tc deii ©f s Blicr
tcOMMdzOsted o O Is Mtse j dedetsisd C R o toj OC yd tsdadz’ R
tej OCydd hsclkzls dHIsd ®© Hekr tjYdd&OR, tlsddyos h g
ftetslsj C O h OW g Hdzj dzdets, IstcjBlZzjls f sMisthw @dpEdsts p Ht
9 wjyxdd3y bjfdzceotsets oLt 90 (uvl) MtsftesotsyHO] IsT
Isi f &zO dzdh ¢ Hdzv ddedyddtetse Odedw toj OSydd. utsls
t6j Odzd L £ Pl ffindaBtsls d dEdss tefij Co e i It IRefmussHe @ | Is Jfeds § B ©d
CrRy MitsMmMedy ftedosHdIs! C ddzedyddtetseo Odzd®< Iste jo @A
Is§ § dztse ™ HJ dzj ded § frifdtaflsy @08 pH totsHG  HnEhdsy 8D~ TG B
fsiBscOjls BrfMbtejj CtdmtsdzdHdtetso Olsy O IO det BEiz,O t
BBJ Is Odzdzd yj M S =dzd BZ3Adj ey ' szt 56 24 5. 4 Opyets] -~ OwOCIsj to
weodw kv OHdOB Olsd S B Bt Pt O IS te OW  dBtS
LeLBljteddud MEts2 MmMdMmisj di3j otk 3 § Is igkOIsChfistadg @ Chidd ¢ diz
Mgmj2 odzdwjls ktttse j dz fjted &3 h do Odzd f [ tffts tad<DL Cdty ot
fd3 fip 20" MESC st dzj ctejIsdud ME 52 3 dzf ded yd fdedy O |
S H dzts o tc j fi3f tHAgasB Mis o t2 ® o detixigEiig@nt tc j H JodeOdzd dzlstse o  to
a3 OB 59 [ 5C QsBhREEZSS Od dF 2 f§jtjcteio J 1§ d&zO:
B Y uUOMmMlsduydz" = S dzElsOCIsso fted CRY, o7 L9oOdeds j {1
Bs6 zls ddzd & d3tf g geld By o o



20

1.2.4 [BOBGISO RO jicdOdss HHBEOLHC @HGEPdS:
L dzjCiesdmMS s sets M j < Odedw

[jbsH , st dMfsd LEjdr 2 Hdv ¢ dfiftsddrdwyo
Isj dgc OB sls & d Bl j d3ddn » f PG Ned @dizisd  H\OD iyl dds{figrls of
d iy sdz Lisde@dzdky dzj dedv W OL shthd ] difvifg @ d gliztiz y" §
B - O0ded Ui MSdrn Mo s igkizir yf telizic R s d DL s ls jde@ifd" udz[EPR GRS
[ 4 s0Odzdzd ud fj SPdipdzte ¢ jds AdszfSug 'duidPilpizls ts B ~ St 5 fiddots Bt O BHSABY
Cobsg®md sd f gydes?2 , dzOsdgwoyj j dL shls Ols dazdEECtasqs s
ZOL j tsdg.dc olstfjjsudi Is H dzd Is j dz'OdztfRtc do ' SiBj e ESEfs € j oz
oL ddC 0O ls Mddz d& | bjtedddujMSdj dzOftewy jddw, s &
BOIJ tod @azy L d @3J Is tsrf BYReJ H ifisPp Wt ff gz’ dg Do MAgGzls = d3o to ]
or HjteySd d d&jde hdrn IbjdifjcOlskztedz 7 otLHj2Med
WOClktstesdy, MY st esinisiad sty iniakads dgadm(@s Ols ' @iy jdisds @GdzO .
] w©Oosgbjzfdse dicy Uy uk]f j eIDEkis®Rc OB0Us ™ o Odzd 'Cjits d3
f s5Ctcr B@MQO, §f sz yj dedz" § f dzOL d3gj dzdz" d3 dzOf ' dzj dzd § 5.
sMisOlsydOw fotedmissmls! §SKrlsd? MmddL ddzoOm: M
Fazzyh jdzdj OHGEjLdd McGteHisdANSHT ®©f dagfy C Jso j BB fls
MOt sfdzj IsjteistsBtOBBISSd o {RHMUYIPWR ™ © ©8 Isf) d &
dZ2Of r dzj dede” = Mdzsj o L O Mmul®y didsd daplsitg ddd & § te HOto figidg “dlzd] |
ftosyj My (omMissBteOBBISSCd dzj dL d3j ded dzOfm+ , Yyls ts

BOFHOdz: dets?2 Isj B j Ok, SCclsttOv Lo tddimou d
LOWdCMdieso Odzd WOLBor 2 f jtojntshisj Cdsdstsipl ¢ Cifsmissy
B sOMIs OB d dz' dzOW ZIORBAfiusjdinLdas fWjGaj@ &zO0 o EkMmists2 ydol
| w®lel] o] EMdzseo dwa CRrRu B tcWE-RBS o §dedizlz it Szt § o Y
dZOf r dzj dzff g NSO C s f dZzOL Bj dzdzgs e 5 dzOf © dzj ded W W o oz’
WCIsjtWwjls yOfls: EkcdzjtetsHO, o toj WEH IKOEdsiste@Y G t
dL dzs EHigs? §sCter Isd?2 . bolsster 5B dzOWEY d dzd, Ylst
sfdzOMisC ] oW WA H OB d Y] MC df jfdsjdPdidBigs. « [ H ZOS B 9
SBtOL YO fofdj cBOBGISS dWIEOSS IS s tod dgli s thlsf dzo D dzC
90 BBsH j2fMlsoadjdBB M jSOjBsets tesh O M koCde tots
dmf sdz' L s9 Oz dzj ae@df tc O adizj dgdzdetsjcdad W WOLBo G s
GdHtESMdOf OEls® K®do ggww [ § zOL di3j dedetsc s dzOf r dzj
SR d&ZOY H | e OB Elsidels S IHOMY OHOjIsmw d kjtew jls Mmih j ik



21

[ dzv o tsL otc@Mi tedg WwOBIS sz MtsMisOolz IstejBlzjlsmw H
fsCter Isd 21 tsL Sorsflixiddlz y d Is B MO dgsH ey Oded J d3 € toC
CdHiEsSC MO OlsdIsO

[iJls8wrYy dMfitsd LsoaOdzd H&ZY IjtRktstsBtcOBBISSd d3j +
GOLtHJ OB U Ms di3m dg@s] dgjded § BV W J CIsdoder 2 d3j Istst
B Is Odzdzd dJ MBSO dzdzts € | E O RE yp Hzd T s 2 Is 5 dfhHJAAB € 5 , f tS
f sdzzyg dede” § mopd L, CLzd3] B HEZz yYOMbafy©dgd d dzOdpds @y«
fd dz' detsjcitss te &30 Y d ts dzdzts ¢ 50 Iz jff tsdsQaf£e dz iAot ) pizj ldzd ® O g[6S]s |
ftesotsHddzd MOodzj dzdj tjL kzdz IsOstse f sMissB OB SIS
ZOGtc jfosEPB SISCO CRrRu T4 CH St SEBEBIYgc j Hj &z f oy
f zOMmisd ydetsMas ! B Sazje P L Yy GOy d Is jfaf3 dads & O wigj tpg s dzdzC2)  tosfls
LlIssds 9"BBBte BIISBHO IsjtoRBtscsBtcOBSIsSCd MEh j Mise j dad
dzOf r dzj dzde’ = Mdztsj o . intsdv 3 g g § Is @dzfirtstz de@& ¢ 6 OIs d 2
O r dzj dzdv fHesdLtsh jdz 5 cteOddyOd M dt Isse, )
tcOL tczhvOudfity, eylsts § s5COL " o Oy HzizzzZoy® ) g2 g © G Gs d
Yylsts o dzdlsjtcOiztj dzj Is B @&dzdz’'d? g | S ®tc OBfitedstE g d »
o 0tc! ot OOtpdpEsifbd Mddzlsj L O EZftetsydzves h j2 WOoLr.

1.2.5 JrisCtslkj B jcOkztedzO" §02C0 ftod ety zme
tOLHjd&O ¥YOL. mddidyijmscdj twjosydd dzO at

450t o3 dadz" § d3edvisfHts § H it zQ @O s M d jizj Cds@fdinlpiekfds
ftoddztsy j ded j di3 o dzj "d3lpjcdkt®C § Pd dgj def 8 MW v RO WS B Id b
| &zOo dzOV 1 fiytis] j1 cpddg figusl Y o off | 6 Bzl IRdp L Viszgffuj ME B bt
oL @3Sy desisd Mmizh j fipls dz dztilipts jOH ddes'CjCOlglr' ~dz f S9 j tor dzts s
dr"mMsCdd + dzj CSstesmMsf etslsdodzj dedJ &3 © dzOyOdz' dz" 2
MtsiHddv j &3 OO BMY o & d "tg @F g jOfjCiddis 5
MesjHddzd dzdd Hoe knr yIfidefsdan tdefdulg Okfonts et tdnf dzOe © o L
Lsdzi dr SCBdzsOCISO f sMdzis r5dd@e3d 885 Aot iz i C Wdatf W Is st
fioslsdotsf sdzsy dz" » . S SdzZyOr BBKGOL Ytso

1 02C 82 dzGaspjCiyfis fiiftsj 1 d dzd dzd W tsBd3 J 1t tistisdy] Mz Iy disd
COuyiMmlsey IsOSCdrm ftsdiiyzlstsyds = Mdzs) o dzdtisaiz IS@Y M
fsCOL Odets 82, et slf josf MC Oded d " BHE@MIsyjyts 4 L ¢ tstfstststs
sC dMmdzj dzdzr 2 f tso j ¢ dapdsS @Ed X tofipdids s H dzStctsH dzts s ! dc O
L tsdzd B4 Y yomilsd ydzr w dzts & s dzlf @Lliss § © weo dzw j Isfpw L



22

1L dzj Slstesmtstf tetsls d o dzj dad v ots ofj?2 mMetstcC j, LO M
fMtsd HJdz§ getBlsfpdZOomiBdzgzn 2 j s EydlsmMesPlesissd) dadls § ste
dL d3j dzv j sfpy clftsdzesdigidml ded v  f tod § tod dztsy j dae ff dzjn Olp tfiajz teide
ZHj dz'idesjiC Isted ud MS 5 fiesfdyy tyldzoscgaigiepisdcits ZH j s 6 Oo dzfs
EHjdz desdse + dZfp 8o d fzsdgtfs § dzslsdese s d3OIls j tod © dzO

Il EmMzsedwa GCRu H0O02C0 d&isydif tsdglzh § &f@=hmftir ds - ofideQ
Jd BlshizlsfyloR§ Pt j-tntte d3* ftoj HY s5dzOcd® j2ls dAxdigjjjo i
sBteOLPsdyudls fteslsj COdzdw 1 dzj S stadivugiiigg B8 d g2y p . O
Il dzj Stslstste’ 7 Mz yow n iBWW® aitstylg fiskz Y fiplsieo ¢ dn st tc £ f
fijtejctejolz L sdr dzinei ded ez dizdezsldsgydsdizz shiskz L J
B » Oded Ud ME ¥ fosydshls! §isdezmPOdzdsc s dgfsji t @ ladg tdz
ZMils Odzts o CWjo dzV gridisfiis Ols sy dzts  § to tf BsdpC ds@ds fpdzr wglzO d3ts Y 4
sls dzd yOls+ fw ts'ls ts Hsij josif 6) tec@Lisptico . 1 OdBtsdzr hj2 Is t5 Y ¢
Isj 3 J tOIlskzter o Ltsdegj §02¢d EHOjlMw HBMisdy' ,
sBtOL Yy oBdzdLd MjHddwjdd = o jtendesfisy 2.

I M slsj &3 | cfoBXecizz f o ftosf z2MC Oddd + dzj Clste
ttOLHj O WOL dLe6yddadsdy pOEkO&E) [ sdkzzyj ddy f§ o
SICSICe bkmdzsesdwh Cru dhyf sd L o0t SuisSdyj o tzdsdst
3Ti/1,2Si/2CI02Al. 1 ifidisiy $ O Gz M H J dzi dgg dz$ ts1B jot®dzdsy 1€
fd dzd € sClOJels @RBE, TIC slstste” 2 tsBjMf j yddz o MsC ks ftots

lted §wodzizyjddd § OW dirtsdlz' fytisje O] digl A tofits dggfh iz Isdstsucdt
fesdmMrsHdls!  t6Jjd@fyd dcOk®b fztsyy jzH d BB A s fptc | intHAIS. df
Ldj Clstedud MCdd3 bsSCtsd § GHE I def fzdf RSB 2O & o P tzde’
ttOL dztsy § ded d § Stetsh € O 0%, i) Yoy jfirigdas) caits O Kugh.@: § 6 dzO
dzOG to j 9tOAJHEO G O sy ) dzOBRAED Ly jCE jrd3 YO MIsdy d3j &
[EMO&zOI MijtejBLO Wodw jlsmw dzjffjtddsjopsaiy,h igsl g dgciddd
tjOCydd, GBdEOHOjls o' MEC?2 | djChtsytotso sH dzs s

rdqW¥ WL desdzdz’ § ftesyd Me sdzjff tefg fiprtesoed Gegi sy o O2 ¢
ftedosH dflactsw & dzjjf ¥l PGS I tc € | dzHuCRezO .tc OBGY|Is | SH I OL 59 Odzd
sdtcl j dzH OdzdzO dzOB dz¥ HOdzd o Mdzts] F@EB Y POC pd s Odz®
Cilf SLOBKHpP dMYsd! Lo Odzd j &3 1 to BNBTiY 2 b 5 dztzd dzdfjizts §
fOCd o dzv jfladnivy d fipted ¥ j ded ¥ d3j - Oded Wi SsERdd # t6 &5 O datizly &
MsjHdda @&yj] dej sBrBHd®BS Eydlsr o Ols’ | Yylsts o Mmdz
B lsOdzdzd yji MSddidd Jtosmds2COodid d&O SttOddyoOn MYt



23

B S totsH | WPLSARZ 1 jdinls o fp @edztied y© S WW dydj delstse  dzd dz
COMh e @B L WWjCl dzOB dZ0H Oz d o ) tig Quadidlsj jdAIRIC S
feshmds? GO s k] BEEEhsady vy o Sl &Y j Ok
(sdEstesdzdtetso Ols 'z teigOdsCivedfdO daB3fH § dz@ idds ddz iz th douBEf) o
WstedBdtetso Oded W el Cdr A ddsOe@isUHEd hise H W dazdaed d
d Odz® Rf&RfrMfOdd) &3  dzj Okl b edrdasfp@imdgtctse C
Tk CdR  ddels j Mgl B O dzdrdizg ts ofn tf jsHndedi i dads'e 5 d5 g dff © 2
f o5 d3j ¥ L lf)EzsGeNiTAG/CuN.

[ 5COdz dZf 2 dzOcGtejo o Lsdzj M SsoCd § o @b 6 ted
Mazgwindzd KOy tedOdz Misd HddeW § B - 1 dp@hipls] dndy savElizs @©is ¢
SBEOLBo Ooh jesMY ©OMY @0 Bty dztshplE ‘o’ ©tc € if bsBdd 1 fs1
f ZOMisddz OmY d&zOo dzj dzdz’ B d3j kOkzdztsds o I fyls Odzts7g|Clj ©
Efkzsedw R Cru ddWWdd beOydYy Ekfmddde 0jlkmw § SH
Bj FOded Uj MS & CRsdzi i@ dejedRdyrd.s t©OfMY Z0o O (g § sdky
Hj2fisadjds L dzj Clsted yj MC ¢ 574E6s § B s BzP dzdets 7 O tzd H © dzdz
Istsd3, QffiptsazOte L Of sdzdgv v f SE'],B] Ris BE wpdifls 21 O 1850
f @fmls d dzr

1.3 [jrOddy MCOW BtcOBSISCO 9 of MsC 1 dzgj oG J Isc
toj OCydtsdedzs2 Mdzd Md

I rnd&dd s j Y fcutesbf k@Y sdz' L zjIlsw OS] Is]
O¢C Is d ee@waddzv jsls fday din o fpsjte 2 dzd totso Odzed v to j dAE fylsids dzdzts
ojhimbytedoatsHdl S dL d3j dz® ylp @epsij]dae ju@ e jOdpldsts oy, d3f) Hzis Iz
Yomsdyofzdpts @i dzls OC sgbts  dd3j j s  tej " OF Mjifdzj WDy’
Iso j ttH W OL dzts/A]sss tdisofsizls el dzOfmls d w4 M ¢ Afvie fH jol dafotdaPtm)iz
dzj cOo dzse j Mdz" | MstekClsktedzr | HJWJCIsT tOL dzd ydzset
[77179 . S IOSCdd HJWJSIsOdy wtlsdesmw Ismw = dz@stf tq Y fyp§ dede
stsyd ydzr § HJIWJClIsr, HdMdzsC Oyd d, G tc Odzd gyt @Ou iz
CteOdzd yr d cte@@FY dzj gethj daH J W j Clstso jdaf ~S tote @ DOngiafit
My smtse datsils! Mddz deitg? tfutg edgLtdihtibtrffistizl] b 8l dz’ W jo ddaf' vy
LWWjiClsdoder i3 B ssHB®R § sdzkyj dedv dOdesMmistekzC Iskztcd to
l dzOflstswh j OL &ct@p dgls Otle"  d tORjsdf'oqdcldzjs dz'ddets Of f Otc Ols T
M sHEBRBPHEOdd ug BE BB oy j oHs] O8j " joifldsadt® Oydv
Besismizh j Misad Isfipfifijidsd tc O dzd v , cOMC Odz" 9 Odzdwv O tePE §



24

mMotsBdzsets d Mmisj Mdzj dedetsects EHOCO. l COyjmlsej d3j
Hickedj .Griidy UFQL ZE O deMistckz CadiBdi3 d3j dif 18 Hfeh 5 HIsj ol
sBtcOBOIST 9 O] BB OIS ted Odzlz  d3tf Ladgifipls ! IS Jd dfotmtftetiafs
OfQtc Ols s 9 , o' Ml st dzgd e j sdud MEd4d f dzOdzj IsOtcdz" J
BOjtedOdz dz2OdBtsdz h jj Ctsdzdyd Mlsets 1 dzjteadd. [ OF
sjd&z 9 OCdm d3J dz' dzd B~ HBMISJc OjIs 1000 d3/ M

Vetsyd Mipr &34 =~ MY dzOo dzj dzd W ,[ {§ la©tindshiyutsiat RN o o3 Ms@Dieifiats
BB 20 dzf 3O B dets s  MERABT. | 0 totg @ dzfelfps WEXdS(E ( tc IO6G ldAF Wz tc O Is
mMdztdmMiss?2 MistekzCIskztcts?2 . RMatsHdz §J fOH6HAREISHAR] IsHOed
®jdzs P dB3d " OO ddzd " OdBidsiz ddz€iin J. i isAzC B0 & O Hzd W
f zOMmisdud MEs2 HiWBted3OYydd uoOfMmbsdy d dL d3j dzj ded ®
1 Olsfjtelys d mAntisy dilsf dePdgdd y HEekcoMmtey ckezs OISy Yjet SE
yofmisdyr . wdzsd fyls tdfigasiisal]dza@dbpstdsjotg s o 28 s -
SBOBOI" 8 O B2 BEEYNHMS dL d3j dz yJ dzdV 29 sdfuEa” § 4
Bj tej fazOdedy HiWjCltse (o OC Odzfisfs? N Hoodyddy'S Odzte 3
YOfils dgegaso Odzd j Iso jtoH'™ 7 tcOdgizrd e tEHmBotc Od ts af Czlzq js bff ) I
~tozf CHBmMEdY fHTtodotsHdls Cu OF Y d3 tc BB O (j=ARfE SO IS | ]
MY dzOo dfjHdedfszdzls B o OL 28 Isfpw  yOMmisd yr fn W st@elsd] B &F
ol dzdyds ogzEfmy Misets Mmdztsj ol tcaf OBl &GS d A ¢
ZOf e WjjtwOBd ud MEdr §stetsh C 59, ftiosdmMatsHdl dr Ht
tcOL d3j jelOz dz' tl§ Pls figlglsd i f dzOMisd ydetsets d rtokzf CSEts ¢
Oc dizsd3] tcOlstso i3j &S yYREisEm™ = - oz ¢ 5 ¢ dsdztdiyj dif dssiz] dABIPY td
BOIted yj ¢ dzOMmlsd ydds 84859 ts Y tidejSdels @zjftec j Isd ud M¢ d =
3 dz' dzd yOr BtOL 89 Odzd §f tct€ cEigd s  ds dzB Ot @Pds ] y dzj M ¢
d3d dzlz Is .

) tcOB 86,0817 [dMMmdzj H 59 Odzd i tc 5§ Jisfipfite d 6 & &t O dzdzO Bzts fi
f sdzyj dzddd ~rtcjJiflzdz SOIsy Mddz! degtsets oL HJ2MIsadw dzC
f stesh Ctso, yYyofmsdyr SCtbtster a dqdizjsls or MsC ks o3 » ¢
f stctsh Ctse o bkmdzscoadwrn CRYy KBsyjls HicgprBO,0yhnuw
dzj 2 tetsydzj dzdz' = ¢ dzOdzq tc d Qziftdsej .tc Ols zZ tc dz" n H Gidz jrH J tizis
B stsH s [ { d CRH W dzw j Isfyw fJtemtf j Silsdo dz
ROdztsMistczC Isztcdtetso Odzdzr » tsB j d3dz" = BOIj ted Odzts o .



25

1AM dsH dzs ] COL sHd dzOdBd Uj ME s | | dz@lf U jrgedzy j C € @F
fsCter Isd2

[ Jlstsmy 1L OS dz¢ YO  Isfyw ) Wstedzddtotso Odedd ftsCter Isd:
Yyofmlsdyodd fted EZHOt] 8 fsHdEsySE ofMmdzjHMIsae Jj 3@
ftesyd MMO wQdeOtefisflz@T p zgdzedy BLOL B OdedWw (Jts5Ster |
sB dzZOtclzy j des ©® RdzMisdlslzlsi Isj tstej lofdiayd il 2.  dm tefdftdrpisSd
t 01 9 ZOYyPdzjc st 880 [Mdsodes d©3 oBJ ~ OdedL BB M4
HidWstedsOydw dzOf rifdmydj dz HOtyiQfmistdtald e sHwh Ow ¢  ddzlsj d
BZOjtedOdZO 5 CttOddyod $ sdls@®ElEQ .. dds dae48&.O e & © ded

Mopowok

¢ CBepx3ByKoBOe
conno

CxKaTbin
B0O3AYX

HarpesaTenb

t dMEdz8 tod demd

10 sy M W stcd3d tdf o dgaf dzdsyf j® ¢ t8'tslécd 2dzj Mkzh j 65 G (
G j dzds )Y j e Ozt O defof Yy joc QSO CiGigjtesfis: YO fMlisd
dr 9LOddBsHj2Mise ¥ B3] fAlsidnms® C P Mz jets cOL O {t
Isd B § tOlskzter § dzOo dzj dzfht 0,BOByiptc d Qds@ WAMPLRISHE 2 Mls
WNBdad Od3j stesd3 B daj § 28 GfsSdi€rdis 4 Hafd ted » MS Stesh
Ctedlsdyjup&BOO6 Q0 d3/ M) . Il fslsdodsdt mMdazzyo,, f t
yomsdn f sHdsy S22 (tisd it fiaspdc ®isdzdis j cOlskztej O
Bdes s pfis ftotsyj Mmse , Csltster s d3dzj dad ¥ Qo Is st
f sHdsh Pmisdsmisd, sBMEzYHOjIsMw oL i3y desmils’! Of dz
fted EHOL] YyOMisdy"r 9 tficdadz® e tfi) el H Misdeld @ ¢ Is dz'
Is § a3t jtete @ls 2 Is 8D, 9QL .15 daj ts § dzO f) dBAS] d2O@)fis tegds @EC d § H O 9 dzj dac
Hi2Mlse 2y Is Hf. ts ditsts H3lSholjotz % 1 Jded 5O QRdef ¥ 5 W o dzj ded v B
cOBtsH] cHy fHtod dOf'"r dzj dedd Odzs BJdedw dzO dzd ¢ § dzj
Wistctdsido Oded J Is s5dECOs @its) (f@da®w  d édldNj, to d§jHddsOdimzdjH sdgts ¢ dzd
ssdz C s jBgdRY j tOlskztcOR CSGHO Odz¢ dzddzed?2 020G %BHJ



26

zdlsj tcOlslztey t©WOMMdAdZOIsted o OJ Isiw { tgy RAOEEs)j UMD d3@®E i3 B Is
ftc] fsolzig s C sC2d uBthishge Mise iz j Is [99.~s tes@F te jistsdejtsdzd &4 t
cOMmMMdzOlstcdo Ot ls BdzdL Cdd3 ¢ Htsyd MMk Mo Ol d oL tc
ftesdMmMatsHdls f dzOMIsdud MEtsy Isjyd ddy dOIjtedOdzO { te
fistclzw B IsOdzdzO, &issGREfygENLdBEdsNEdMdH dz" =  dzj dzt
OHGjuLlgfr o jterndesMmisi 2 Httke € HEBERGE

[dBBH my1 UtBLeatsdwjl fosdkzyOl! ftterilsdw dL §
LdzOyJ ded § Hdzv myy  dd3j J s Offlssopis B s MlsdzO Mg @ i t§
BftejHjdvshowviw fisHe dy dtsils! ¥sd i d f§ detsl MBPdizdizd 5 f) &
tcOL dgd .o L j o] dz, fted sy mMdz" § Ols 5 d3r d o¢Cdzs yJj dedw
HiWwstedB0oydd d B3Ptd ecr@dOf)ls dziz yj dzd ¥ HEHC ey GYjRls @iglgds
d d3 © Maftg Qudpjdzls e d te ts o O dadzlz ( ¢ Y& B of J lgiPRY e d3 kef O dz® dgd dz
qd3j s s B tsdz fyd ) AN Gpoopg Sdislde, dz" = fted CB3dzQbds®B] B
dqd3j " dj ¢6j ¢ MOG tsdaOigaizjdaiz ls abcjds jj Me@artigadf dzOfils  ydz" d
Cetsdzj § + WW N Bkdeedsagddads §sCter Isd?2.

Il di3j Misd fls tsyvidgopdz@lztsmdgt sL dydtsdeder | B IsOdzdzsd j to(
zdlsj tcOlskztej twWOMMABOIStedo O s Isted hdzsodz' = § SH A K
d3J Is Qdrde O 33§ B s HABIAY dzOf r dzd dzd J fmdsd Mmd f stetsh € ts¢
fsHESIstse dzj dadets?  ftetsfmilsr &3  jtoj dsj M d o Odzed j d3; dzO {f
B IsOdzdzd yd MC sRO B ki sdaizydts d3j SOdzdzts € j e OGS U P M) €
HOdzdzr 2 dgtzdgyjddiss ddzdzts  J Misdeds’ & Sigsy fisls Qoytsios ' IS s Iststsd dgd
Hdzw sz yj dedv  sC O 1962 d3j ssHisd3 my1 |
RLoOJjMbsdets, ubt § 6O ddSwHIENed] dzd qOMmiszly ity 5A i
L OC toj fidejrdgdlsy ftetsyj M LtesLdd. uvjd3 daf 3 dajd, da
CJtwOBdEd BjstsHsd my1 TLotsdvjls {§FdMyOdsds) 1§aidH
s §sCtwer sdw, ¥ Sfdez w3 jdeid dgdzied § e Od3d W M < 52 s Enddf) M@«
Bsdzj J o' Msi¢ts?2 OHGJjLdj?2 M foHdEsy (2, YREFGCts
Bl widzvtls OSCIldoOydj?2 #azptoOlapudlyds (6 Hdie Ll O
CieoBRdyud M¢.dn § wmdffpisis/ils o 24 "[IDE, 102 ofgdgj fipdf Oded § ¢ J
MW stcdzdtetso Odzdz" = Y sCtrIsdwnrn tB" Yydes dzdy 4, yd d3 Mt
L Of ffedzj ded § CJjtOBdUIMEdn yOMsdy o ¢sCte"lsdd o
sM¢ s dzts ydats 2 W tsted3” ftod mJ1 ddzd ¢ s M smse dztsmls
W dtedud MCdy yOMmisdyrtedls danOtwy h) SfffdsiGiEd). WO M6 ¢ g O
tOM¢ Odzr pdads ' e d ol fipleal ety sdd o odHj YOMbdy



27

dzd B 5 otslseHdiHig' dats e O figtisteiapty y jglpddrCRIEY daO Mslsfdgy. Isd Is* ,
®Bd ded BOdz! dz" 2 ©WOL BBj 6 YOMiIsdf, tsisBaf iR ZsB  H@E | m
ttOo j dz,Hdg MBS WY Bsdzj § KBJ &Z¢dd uOMbdyr Iststed3tizy
HsMisd e O Is dif tegef e HYOMIso s Is o W s o edsdg O dz¢ ¢ O Ly t
BjOkEss j OB Ui MS 2 Mdifmd, (sHElE dzj dadets?

f sizzyOls' f s@dsd Wsidffs dnsck JueOMils d y O 3cflzv  dgdj dz'j hdafiagd 4 3s ts
ftoj HdzOGOJ sV g dzarf € il fRitg ] YOMisdyr d3j IsOdzdzO,

Cioddud MEdn  YOMKG 403 (vipdlafjjdzdftisttste ") ¢ d[ § sdzkz yO* Is
NdHi§lsf{dzd ot dzgfte€ Flsd U ME 52 o dBwPY s izt B " flidpap iy
fszzydl! s’ isdvd] db sl j soidud M b d3d Ghiplsizfiag
BOIstcd yj His®ds @is dgjydaizts .

1 tc OB 194 dimidzi Hse Odzd 2O " dzj dzdd BJ IstsHEds" B E
Bd s Odzdzd yj MS 521 day B tsdBHYC dzR dzd W dmf sdz’ L 59 OdARJC fy Of
sBdZEYS 2 dL ddCjdv, f(sdkzyj dds? K&jssHsE A
l 7 B tcOdzdz 2 f SHR SH f sL o tsdzNieR,C tnts dhiptmyd jsts 3 Offiad § td3 sy
Msmis Qo dvtsdzjjj? 40 tB. %, Yt MEkzh j MisB,g dzdztf s € tsdzs
sz yj dzde’ 7 dL feshss? Mok md cfPizf s QoL Dadss
dMmMf sdz’ L 59 Oded j HALD;, mitfj ts € ta AdijlsSd ydzd € j, dzj th 512 o irwisjdists
fsCtor bRz j digdets?2 Htsdzj 2 Cdzj tohsHE gD ¢ dedtis teddjv dzd
CdtOolBdud ME ddpdi Ly odjsisiadoazfiu g Mssets fsCter Isdw

rdzmi1d iy sd d zstssh €, fehisSOBHGL dyd sdeds’ = di3j s
Yombls dtseckzls B st Ctsddi teud iddud ME g 2 {1a8 tgtstdss &
fotosh §§ncetsilstsofdzf dedz' g MsC st daj toc j Is d {LPRCLs 2 & (ol dedztd
HiWsted30yd sdedztsj I ffeddfyfdlj sty F @B @y s I asjetdge tefizl§ o
fsCter sdw, dets Mdady OjIs St WWdydj dals dz@r dzjsdeds Is
BOMM] JLEOMRsHE Odzdese s stesh CO) . | dzj CSslster
MisjMj2 dBjssHtsd M1 EHOjlMY fodkzydls! bktd 6
OsksMY jtcj © ©BLOBOLI 90jdB 2 HEO,jtedOSHEE IO
Mz y O s Cs1 ¥WWdydj dzls dzOf ')z tai@fpitisly OBdNts HftsERe W 4S) I
ZOdets ¢ s 5L d yd s @BeCit. 1t tdas hidfcfSdzB g jdatds B tc OB 5 ISTW-B-Qu  fiyc
i shdj HOBRdd MY tesMisteOdzy & M d sy o' MsE sk BHLECE
(et o MdjmMwe B dd fjlBdzls jj LdHstsas® dz’ dzOdzCltsdy
Mistcz CUs@fpledstp s MiB&u, ftod JjeB dzgOfr dzj dedd B' dzs 5



28

Is 5 dzh d dz M or MeC 2 f dzslsdzsmis: & | Yylss ctsoasstedls ¢
fstetsh ¢ O.

Rdzls j toj Mde" d3 wWo dzw j smw o s tctsfild dels joLs@ iz dfizis tsb @ (i I
o ftesyj fifpd mzOW " dzj ded df tiotg OC EEERYE X dj s &Y j 6OIs
ftetsH sdzy dids'j df wastj MO  dzO v ddf telgd of o3l drjds@stsiatfiplzahy © 4 Is
94 totsWIsdatsfyls ' dzOW ¢ dfidy gt vz P It @ g wifels etz jj dzdf §  d~ W OL-
v B3 JeOlsizte, {ifctsh wijrSsyaf o ¢ dedlsB @ MS d~  ddzd ddelsj
fMdztsy dzs  HsMisd yl J WfetedsH hgis. Slsdisdls! , ult fgfhd d
f zOfmisdyd MEts2 HIWBSeBOYdd yYyofmisdyr o &sdj dls jJ
oL BBy df | MRS npgafs j ted Odzj yOMmlsdy. St cEHPHES
M) . o Isj ujtladtyd if-stisHsdas - off taeftd tshifils telgs i fisde@R@QfiYIS[EBS)." [ dzv
otsLBEZYH] &Y @ HE?R sy dzb fsdzOIdfYy § alde joalpj ddgd didj~ |

d Mis’  H @dzds'ngs B © -~ dztiedtddsL) L €O § G EBYJ. Mijie jmdgOc Of Ismw

fsSHRBHO ¢ ddzd yddtetse Odzed d IcJ Sy 2?2 fisesh wHatastaw
COL s stetsh Ctsots?2 Mistclz M telsyd MY isaeGissHta. 3" 1= HsMISOIs ts¢
fsorhjdzdetsd oL OWQEHA\P Mfgte d thls § dzC Odsd s §(det@d daf §f @@
lted ded BOW  ots o ded dB3Odedy Issls WOCIs, Ylsts -318 P ditfisy 6@
s &3 J tOlkzter IssteliBsy Jdzdw Mmlstelzd, Gt HdZOGO]J Ismw «
fp yjdz¥ ddduyddtetse Oddw to] (O lytste ts A diHizs g ©OHf )@ ezdptsH
ftoj HY tsdz@pe@dsjlden | dafif ldsedanpisAedactjuy d 2z ls O datsfer tsif] dajzEAf § dzj
Msf dzO d dmMfitsd Lo Odd] HBY sdzdzdlsj dz' dets & § d3ts BiAgF to 23
fted dzOf "™ dzj dedd MmMd3i Md ¢ stesh o dedCjdzv d Odzs dzd
Br dzts L OWdEMmMdese Odes yofqlsd ydesy ftesilsj € OdzdNizAltg] O
NiAl [88]. 1 s B35 toj Wdzy S Mtse Mddzlsd L Jietseo Odzdz" = ddzls g te
fsCtorfltaddmizlsmMisg bezpztfr dMrHdzr 7 stesh Cs9 dad € j dz
ddz IsjtcdzOIsdodz’ &3 MftsmMsetsd MddalsjL O dzgsear 7 s
H s tsdzdzd Ilslgj jdis B0 OB 5iIs ¢ Of s MdaPdp® Ctg dzed v f stesh Ctso 52

fsHetSIstso dzj dedets? f toctsmME sdgyff geticig @ig'y spals@ad s tlsaf d| GHsls fr
drStdzyj dZssOydi@y r dzv | iz s s jozj B if b ezytdddidz, \ jfipisfjwH d dzj c
M nddi sted ujo)SE &G 8 5l Gy Ged J§ Hockudrf gt @ cdzy B3ts
tod " dflies e dzj BBz to s o JHsiiRdez{ ffdrdzlis ) CSBo HRFOdFdiEs
06 dzts 3L OB IDdedztdIs j - dtsd3] Isted Y s skt ™ fistgfMIE Qo G s dzlz yJ d
fsHo J cfdgzdgtsfls B ' s tcJ Odzif Ois© ® aAzdzdyts Al4s joif sl 1 @ & N
Sslsydey



29

15[ jrOdedL &3 Ekftetsydsj dedv o CtdBftsLdlsOr M ]

sif, MtsHj ey Od fift j t6mod mis, ddgts ¢ flakj Is fsor hjdadalz C
ftetsydzsfils: o fdzj Hinlse dJj tzy tphd iy &OdglEs ¢ tr  Hoiz AP alaff v
M B YO, &jRodkdid, elgo @aR@tkzL Cd f &Otedy:’
HdMdzsS Oydesdedes] EZftwtsydzj dzdy L O Mydls dej Mso f OH J
tOMh dtoj dedy zf etz Btrd BYRBYr d uOMis
[ inOddL & MeOgRAs dzts ¢ te O dzd Y dzts PC iz m®y tizinezd 9 )5 o dzd W
BOtedudzscets &) sOdkz&zO &0 fsydshnls! C(s&fsLdlso.
M tsd? ¥jdds HIMdsEOYd?2. redydddj HdMescOoydd
Bt o QfjdsSiye & flxzO Y tc O Exzdagf ffdzd W H I MoASODBH dptbf d fif " «
o dzd W dzd J OL tg Qe @i o tedf @D etfic sy d 1 B14:

..o Qo T, 2
CHy | flesydz®@EBY dzsL | tsdzd ils, 5@ & ¢ izl s © GO G&H v Mfoed sl
BOls j t @G, Hdzd2 ©OL d&jtc L j ] da
1 Oy dzs tslsd3j Isdls! , wPstkjd 9 tgdeaOL fHOBAc d W'Y teusQedal i
Yyofmisdased j 3dets[11GHus darfdzj dz' e Pdzdij t3 Oo ls©Hts AfuyltdO Lz o j dzd
dAsB ) jaffsztshts W jHdLOlgg 6 L jtoj dz BOSEGYOW Zi3Pezd MOPgEEME
9L Od®sH ]| 2Misedj d3 ¢ tcOded @fnls-of Yetigsdal pisizfris@ff IO WO dgd : € O
LOCtjtfdzj dedY GtcOdedy L j tajidceEV tc6 ] Hi3g s eHtiz O MteGDEL Isfzj tictish
e OL d3jztlf gz & Py isd ApBd j d3dzts D F O PF s zded@Djdl) did j o

Q — 3)

CHQ T B3] dzd BOdz' dz' 2 tg QLS dsjdt ISLOjdats R0 1 to ts f 18,1 YO de) iy datsd
L T 5B @Y R BELUJa o dzj dzdQdzit) tefdia jteded d3sts o  fraifla udivts: |, U G
d dzd dr tsB i BjdRHEOW dzia dzidzy

LY tetsydzj dzd§ BOIJ ted OdzO, s gl figdzts e dnjdosdzta@did y Off sl
dzZOL " 9 Oj smw 3 » Odad7i, &ig.d3 1 wdsH @O0 V[ - ¢ dzOdetsyOf
HdMazsSdDddd O L OIlze Iso IE jolizdzd. Y Pfglsfdiy dz2dj S O H 52
HdMdzsSC Oydd eBdzdLd HJMdsS Oydsdzds R 6k getzhls ls © &
LOadMmdls ¢C0O¢ ls ©OLBjttd yoOmisdy oltts?2 FWW il
{ 5o OdED|] B ladnv Mt te @[E16]d3

o 8

K
C

o &— (4)

Q -0 (5)



30

- Q — (6)

0 — (7

HJMT WOCIsste ttodj) OB §Y ddd o3 Ydiddd Y @fisjdfim @wsd] t
b esydew & h d&i oy Efiastey , 1 OitalgiHdAPD, MHo d ¢ O BES jits ¢ @ dze
b 4§ tokz cds@dsidtc  © dzOO idgAsEs Wiyl y d j dels )} £ O dzO.

[jroddL & §jtejdesMO dOctlzL Cd f &OEdyr dzO
o dzj PdzfzOCE LB E | B yoOP,j Ismv [1i6e 0o dzj dzd j o

9

A o, — (8)

GHULU- BB jddzsy MtsH | oy OiddAffte HyQiisid 4§ 2y Misd BOIs| te
BOtdayl ,OL d3jte Eftesydwsh j2 yOms@oydz dzf o ts 2 Qe
O e Qo dzj dzd 5 to d dztsofi Jsdsdfh d dE®c tizhf eGsdy daf v 1 § 2 A 7 @fls d
OMf jSdts] MbolEEs? j Ggzyov s, SSEHO ©OMMEOIst
Yomisdyowd olststets28) W Gisy desk c Of deintz Blséd O @ dzlsjs P j d
y, -v, )

sO¢C ftOo ddzts, o COyd Mise fi [ dafttatsdry dewizshlg) 2 ¢ Wt dsd y:
[ Olsj tod Odzr BOIsted yr d Eftsydvshdn yoOmlsdy dzO=R ¢
Isj B j wOlslztej { tetsy il yi tsdidriatsjc dzdltz PEds f @zdz6) L OL
Cst WWdydj dzelsOr dzd dzgj 2 desets Isj B j teOlskztcdese s tcOfmh d
BOIs j tocd Odzj BOIsted yr oBdzdL Hd MY j emdz - yomisd
HsMisOlstsydz § Hdzv  czOWBOE jfp ) © 1189 b witfug @y Fde O dzd y '
d HdMf jtemde = yYyOMmlsdy BOL EZE IsMY HdMdsSOydd.
BOIstcd ydetsdz d3d Is O dzdzj Zd3j dz@ " O¥ Isfpw . glzh j Mise tseo Odzd
CteOdzd yr BOedyr d YOMISdng jeteddhiy dafs ©wiAs]digs Qe dzstaipss |
BsHERY R E@GEcttsd)GHEO BEOIsted yr d uyombsdy dBsy il Is
120 . 1 MdizEy0O,] dOdsS i sL dlstses, § dzsh OH! o j tor
o' M2 Yt lsdetsh jdzds OdzdgBctisBY QWRiStc @ BEFOS ¢
1 dzsls dgtsfyls ¢ H tgf Mdasd OQdR R Mtz] Msslwe jIsthiusv W yd j dzls OR
Isj B j cOlskztcdztsc o tcBgh U tzy Hzd 't te@>p Gjidsigy fdzi HizE M (
[113:

(10

—- (11



31

CHATGj ] bted uj MS DY €A deiEBRREZEeD o yd j dzels OF  dzd dzj 2 dats
tOMmh dtej ded v dBOItedy" d DEiftecdsyddg' O ddj >uHodn Isisfjydst J te C
sj &Y j tOl@dedhQ | HEE 50deEs | | ddzs ] MsHjtey Odedj kYt
1 S &zOH o bk tetsydsj dad jdgj ) tsts lizejdiishy st figdats 2 © € 54 W W
sj B jeOktedsets wwOMh diejddv d o BSHEdY R [HAJtkdts

v, ng on” 7 (12)
G HYR-C sdzMmis O dzls O.
l s Bts B R Oded L Bse, jtejydimdzjdedzr = orhj, kit
fMudls fedmismisedw ftoddii md » OBABEEdzjo deRldaed
oL dzd SO N jj o ts§ tokdgts ot tc dodgj ek tiH jQNsa 2 j s ) f 5dz
ftejfwismisozw jj v ASald i3 b detf o Istsfdmidsufdisj dzd §  BOIs | t
fesdmrBBd ®'@d@nNisduyd M2 HiVWstedBOydd L O Mujl
Cted MlsOdzdzd yj MS sets fMlstetsj dzd w .
I CoREsL §is@so o] 3] dzdalzj MG Sy S gdls isse k1 tosydzj
ftosydzetsfyls! BOLjtod OO By ks, fshizdBdess O sk
sjiSkuyjmisd dzj 2§ totsydzj dedikl@ts BOsted ydetse s 3j Is O dzcdzO
; B Y, (13)
I 5L digtsy Jsdzefifdzj e¢ jsduj MS et Hj2Mlse dwistsitsts dgyts
ybts &joodkdujmMSdj Mos2fmlse® M jyj dzdzr = RO jted Ock

16md B Ui MSdj oL Od &sH JiTiEk.o w0 Lots ofif djff) IsHj ) ¢ te O dsds
fd f @, Ti-C, Cu-C

[ d&z¥ OdOdzdL O ~dBdud MEdn TeCQAdEE H 3 Bls P Makts iyt
Msmistsw ddw Mtstslse jlshlse ki Ocffmbzazf 68 &L Ddz® d fald Pdgtc O
Hots2 dzts?2 Tl j e Bj sOzdrE fnh j sSE€EBROdz f tod ¢ tsBiz@ s gzt
dd3jdJsS MOC sdzOdz! dzz¥ f dzslsdetslzf OC tso Odzfizizy , S jBH st
f sdzd Bstel dese s f tog p e P fp IR BB] v Bdesyj dzZlsted tetso O
ted M JjlsO & ddudszditeyd®dedd” o Iso j eHTECE) ©BPdzttn GislfcOlsiy
fsdzd &3stel detsc s ff tojw joBY jj tdaf I8 2 t5'd IstOdADo dzjj W0k 87d HHYHE d
Mstslso j Is Mld. j dpdzts 5 &z@asS@s d 4 j S OV  Is B0l @) s 18 Is ofij dsfifjs
lsj &k j eOlsktej 875 Awu.

sdlsOdz Rnstesh 5 Otk Giply as teifEBlEMdsds, 8j ¢@Bls. % 1 6 d
885w [123.s 51 WWdydjdas ndWWwkz8qd 2EgidPuap BpMIH dcOB 5



32

RHY O ME[EEls. ddsj & sy HOdzdzr j| ©UTHB®,Y jl€ts os b g
sd©C j dH OzdzO dz} OtzO B3gzs te joif i ldsPts fiplsiQBG8 3 50 |, O

tc O ) Is €usBtdAST| 198.6421; [126].
Weight Percent Copper

20 30 40 50 60 70 BO 90 100
1?00 i L T = T = 13 L L T . ¥ 1 T 1 T
1000 T
\‘. 1 L]
1600 4 & 3
LY : -
1500 A 1 | 2soc { L E
*a, 2 EEE.E'; “_\ A
1400 b “"\ QW: 75 B /é
Y ] 870
& 1300 1 s 5
~, %q’ =2
bt R 1] == &)
5 1200 " | F— ==
] N
@ 1100
2 \ - 1095%C
1000 e AR bl s82°%
E — 925
L3
= 900 2
e
800 780%¢
700 5 a1
& S
600 = L
500 1 T T T Ll I'I T T L
0 10 20 30 40 50 80 70 80 a0 100
Ti Atomic Percent Copper Cu

{ § ME4EmOL 50 OV H d OC WECBHBLY. fd flsj &'

I fdmMELG]fted ¢ sdEdOsds? Isj & b 0)s st C 6k ' jdisly b
dIsj ndtdd sted ud M L, TiOseidH oCdaj ddddyy * Tsi Is J IsCtadfciesiaiidn dda.
toj M j.l9¢Qp dzts o j fdpaiCu, of B Plis s s to ts digss e ugjdffls O dzdzdey § ) B[ 4z
fkh j oo kfjdes j tte Odzj S tsdzy7 Skzls e®y @ B[120k%Hizls | sj BiOwzdzd
dzj Misj n sty s g Eus) dNSHBE Omjs I  TiEu d d JsGUs.t O ¢ 5 dzO
CtodmisOdzazg )l MBI} B iBs  Isj tdssH 2O i MEd MisOB
WoL o ik Misolkzjls djlsOMPEOB § tzls 2@OW % GB@OL Iz |
LOkojteHjoOddd t©OMY 2OoYOOTICE dx lsidjnde'Os if @ fggd (L
ko jtoH BC & DO MEdpEFE®RI. h OLTRL i) j s Stsstsds dyjhe L
TiCusls j Is 6 O ¢ & dgR& R didisYj tc 03] ISTOCEAE ™ Is fdsj M Odzdz” 2 s, F
st jMis! Myjls0s 1§ ke hpjGedi) delistilzatzdzdrigpdyv o 5o O dzj dzls
o Mtsj HTEGudzd ed HJ 2V jIs drn Isj tedBSH J RGBT tef M Islg ‘3 ) s
prhj B78 MmMdMmlsj k] oL By ds fsls)Sodd) §j gl
10 fujl B et (YO SstesHkcsotd §jt6j (O
Cusc izl BT ls! §dzyjd OW®RstY de§ . i dEFsfcdspL jda j-



33

1L CMf Jtod d3d dels Odz! dets tsftej Hj dzj dede'd nils Odziz@ ug H € d = H to
fy d fyIsTj-Ggy

[ PCOBBO Msiissv dzd W Cu-€ disP adgsHFOdEPE i Bz dge PW  Is W o ¢
J Hd dzfyls o j dzdzts 2 Isj edstsH  dz2Od3d yd Mm< d EmMists?2 ydo 2 a:
Emdzse dw n, O Odz&sOL d Htkzedj IV sipdEh@ilddigz) tsBHc® L |
ndiduj B § dzh®@dse sted BsMls! k6 dzj esHIO2 02 7BBO] 9% td
950 & 129 . I smMilsmMlsed] ~ddi3duyud Médr oL OddsH 2 MIse d
MdzOydoe 0] di3tsmls Fedzj esHO d3j H* &, Yylsts oL " 90]ls
BOIs j te C@Cgsdry EZdzzy" j ddY mMiouds Oj @sfisd o d3j Mists 3
®BiHd f COttBdHBBLOL EZ: N Jddd ~ddi3dUu30M¢ o B j el oz
sftejHjdzvwdzd oadzdwdzedj HBBOOSCd IsdlsOdzO o ®BirH.0) ¢dz@z
) BOEJe"O ¢t OW dIs O udMists2 d3j He 8O i@l |y jdgfQotair) Isdafi) |
Tio di3jH! MdedL Jqdzts ke tWdsiigggOwd HQdedfvC dH t®  AsQ wj dad j ¢

Atomic Percent Carbon

0 0.04 0.08 012 16 :
2400 S S h S o %2 024

22001 e
2000
1800 -
o
o
@
5 1600 L + (C)
-~ ]
© |
b 1
& 14004
g
[+H]
=
1200 4
1084,87°C == xopore - LOTE---
1000 4
(Cu)
(Cu) + (C)
800
’
I
i
i
600 ey ey _— : N — FN— 3
0 0.005 001 0.015 002 0025 003 0035 004 0045 005
Cu Weight Percent Carbon

{ MEEBROL 50 OV Hd OC WBEEEY. fd flsj d'

AOL o O% HJOC CTOGIEE Oy O] o) wsdfifizis#lgeo d | k¢ dzj
fsorhOjls ljdifjtcObkicl §oddBstl dcst §ftt] DB jsdz
bedzj esHO o IkdkOdz HOSIHH BOEORO HEOcdEB0 M &
ke sif@OOEs dH TICJss®sPH kdkOdz0 ftojHMsOo dv jls MisB
CkeadujMS DedYudMS 2 tjhjkCs) ki sE@OLZtc®a dICkO«



34

00T C[12. TIC d Bj j 5 Mdj h Odzdzr 2 s ftsBA o ey O R fif
Co Odzj dzls g ) Is[@3RAABY s iPetB ] H Mdsifusdd dz® d &3 j Is
dzj Misj = d tsdsj IGhEHdBHIC100 [134136.1 Iy dzv W GcOdzd yo +{ Issets d d
Cdzyj delsteOydd o0COdMd2 o bddj toH g2l fuspag® jj |
o j BOsdudzs § S 0L Odzs @0 Mydedziitg iz @zd p @ @izl ©
fZsMCsMmisw: COLBdHO IsdlsOdzO ©OL das?2 Misjodedjlstsec
sBkzMmdzseo dzj dEBTIi, MoMWmov@Yj dzlsdzr | MewL d oBLddSCOsls o
2s dstempls Odzv Bq - tefdisj Qatnd@] T3] s OkzPte [ dzsf) L Otew H O o
C Bl Whdv jIs Mkh jflse so Odzd jz o ji tedej ddsidadzs @ j Wniovis d
bujdidds L stosmsy oslsd o dzj dzd j 181ARSE d H D Is § B @dzO d31c O ff
OB ©BG L i | dzt dgehslin s ttsls d o dzj dzd jTICEsD e d 6 © BEzDIs QgD |
MEmisOe@&0Pls B¢ [ BAMd, O 1 djCsicsin s fBE F sdh dsiodiziid
TOEOCkjtt] fEEocEasdisd Lo j zdujddj jEt 4 dzj Sk
5j B jteOlkztsr .

TiC fudls O juisifigzils g j dzgde’ 5 C OB dH B, MERG flsh HdaO Y
dzdlsj Olskztej dd3j ¥ Ismw Mo jHjddy W) j §lsdstsac@dzd ds
fiod o5 Hdzj dedzscs SR dzOY Hjdzdd COwedHO Isdls BaB[13, i
137, 138.

Atomic Percent Carbon

-----
e T
-

2500+

2000

TiC + graphite

Temperature °C

]
]
)
]
]
L]
! %c :
1648 \ i
=0.5 ~10 IR H
1500 4 “‘ v H
\ i
L] ]
i
~—(BTi) ;
1
1000 4 o “. i
$20°C \ :
~]3n ’
la \\ )
\“ E
(aTi) ‘\‘ H
5001 T T RS : T T T
0 5 10 15 20 25 30 35
Ti Weight Percent Carbon

{ f ffEBEA OL 50 O HdOC TEREHD. ndmlsj dr



35

sddzi sd¢k tcTigsfOcd¥ CaaLr0Od BEtsH j2Misadd IsdlsOdzO d
L dzj Ssteduyud MEsets sCO o Effdzscedwrn CRrRul3dMmidtj HiSG
fsCOLOdets, Vit ekipd cijfasdp?2 s § OtcOBtsdzd yj MS Bz
ZteOo dzj dzd § O3
= kAt (14)

G HXJi Is 5 dzh d dz@ki §tdztizf IS diEstds fiyls d, tit@jta S do & H § s xiz e O dzls O
ey OSydafdmdls sls Isifdst Hig Ayl smwd ¢ OS

k = koA e XQIR() (15
CGHUT § EMissYQzZO W] e v PR &ZOYJEMOd dOv ¢ PT Ko O
Isj B j tOIRzZULc O+ C MY j tod d3j dzls Odz! dzr = HOdzdz 2] Is, {f tsqdzts
OCIsdo Oydd @ wFIChips s 0o d &P 3 2 BBdz6, Ykt Mstlse
OCIsddd HIWW kL ddTICKER@A 61O HST Mo/ d3ts dz' d Mfstis yjdAfigedr Cdzlz to
OCIsdoe Oydd HJW WTECLcdixfte Ols IO o /| B3BME'. [0S dd3 tsB s
mMdzBiCf tcd oL Od BBsH j 2 Mlise ddf tdzts dfify ActisH dilsd Wi W@kiz{ R jodss thiga. O
sBtcOL 50 O h i &HE. tcOdzj |
s OteB d H sdlsOdzO dtsyJls BT IsH fsdzzyd dz duL e dzj
Isj B j eOlskztc® dddyddtetse Odzedw +Iss2 t6j O ydd L dzO
tcj Ocj dzgstsa, O BOSCMd BOdz! dzOW Isj diffldpitc OF 2 jo®" b PIAL tc §
147, 1 0 fuclsayj M@Otce d o@zd8dsOdiG j Ho Otcd Isj dz' dzOW [ [
[143.
I st ds -Gl | &3y d2@f Mmisxg gl 8YQL dz' §j = d disd ud Mm¢

Ti+C=TiC (1)

XTi + yCu=TixCuy (2i)
Cu(Ti)+ C=TiC+Cu (3i)
TixCu + XC = xTiC + yCu (49)

10dBtsdzi j bjddsHddZOBd Ul MSd MisOB d dz! TaAC-Cy v fa Ez}' H db ¢
TiIC[144 ( v OB Aduysts 2 def dFd Wbd ME dd M H J dag sitefOL B Idifufrinls j ds,
CCuC OB dH TH{d®OMEO B'ls! f(odbyjd o ®HY J&Y tojuH j
f OOdi) ster vl o {cHECLIiEs NBH jek Odedj &5 EiGORYN S Is
tdOSydesdede § MdsiMmd §JitejH Isjifdser &3 alsts’ skawpdy dzdy
fMsHjtey Odzd™ &j H] o THELOR B S ddEs? Mnikkiide O ksl  d dz
d fddy0jls &OCHdBOd dzy Isj B jcOkick, ¢ sl s
f5COLOdts, ylsts OHJOBOJY] NS OV- ks ikt @ Histe @ daistc
sls ©OL&j 80 yOMmlsdy ked toHdscts Ctdf sdj dsO ]



36

Eedzj esHO © GCOtBdH). lted w©WOHdEM] yYyoOMmlsdy ke dzj
Ctstej dzdW HOdedzts2 Mdsj d By ks (fsfrpg OB dadpjs dzp
COteBdH) . o CGuEe B EFidRls Gfzdzs tj OS¢ y d TiC tsls dctOn dsle Pz
] OB jfesH | 3cdzMistcJtetso Odzets, YIFiBC otc @ usdgjstB 'C g O
d kZedzj csHdzsets Sl tsdzj dzgs O BOSC Y @ rezg dzd s j ded j K0 &
tcj OGJ dzlsts o oBLtcOMISO] Is s B j eOlskztc® ddzdyddttse
Isj B j eOlskztcO® ul .

s OB O Y@ IsOdzH Otelsdz §j 1 dzj ecdd 4 dBBiGGU SBOL

_ _ dls OdzH Ot ls dz@ vy B tddBL dive © dzd v,
mdaBdud mMs sy Mt 0
DG, 1 ) /(dgliEdiz' 1  Bts @44 Ols ts o3
TiC T 9 2+6Q T
Ti,Cu T 1 2+1488BT
TiCu 1 11206+ 3,272T
TisCuw 1 9748+ 2,278T
TiCuy 1 6011+ 2,339T

gbzh jflse jdedz" 58 W OCIststetsdz, SCtslstster 2 o dzd VW jolszi bzO dzat
CJOBRdOd | IshvhniH ER@QqE O GEEEGs thmis dB). 5k 6 Qdizixe 303
BJ 3 HEZ € BYs@E) s BdghEss- Zydls' o Ols!  “fd@ds sl i) fidgd
dqdztt d &z steOydd t©OMf§ ¢z@OEd o Adtusfsip i bz, ¢ OCB A HsEFdRde
MlsOB ddz' dets?2 1 dzj Clstetsdadats? G tsdell BB Qdzi 2 , M dztOF
CdteOBdUud MS d 347 O ilesd ydzd Is[j e Ols i tisddsf € OO dzde'sdg s & O W
Hisdzte CBoOdzj dzglsdes? fpewiLd, MdBBOyYyde 04 Ismw d3j IsGHIRIFHES
d s dzdzOv 1oy 3Oy do O BsMis! dzEO% Gis Oz &3 ez’ ) 3O Y 46 © dzd
fted Isj BYIBMBROEMKY Odedz’ | B kcdoj FipfdhideiGugjo didiy & M d j
dzdlsj tOlsztej ,} ts5tc @LOMEA| d350WENBMS Is dz[ M BOYd o O dzd®'dzOS Qg BHC
Msils Oo dzv j 196 Whed5 6s j1g | L ASQOR L OaGoHdls ls MEHjts
Olstsdi3se o d3j H dEs @ JEBRfsdzO oS e | to~TRSM K € M) dzjsH HASH ded]
LCmY J ted i3] fdasrOsi jdsyis a0 yde 0 B3sfis! (O dH@dIsdts
fisj~dsi]iGtdd MsH | o Oftdd & 5t JsdpdaO® i3j wgsdz MBOYd
flsj -~ dedj FEedqdgisastd fduidH ! 9] B11428 Blis 2 @igO Y O dz! dz'o2e | dify diz
s hddsd, O { tsiydid on dadjldg dz' detsfls! Mv 3 10 BIKY 0z@ & dz 8z i
Fesdz MBOYUPsOdERH® OUpOj] tcH'™ d3 © Chfls)e scdz@BydIlsj dz/ dzs |



37

ojdduyddddd Csdyj dsttOydd Isd s Ofdunf tsfH | fitpts) P eDdz0] |
1,3, 2,6 d 4 O05153.%00 ass|§ &)z Bls & & dedis Migse ) ¢ &) © @4 \
207, bSEHO COC Hdv Tidsdg: GOG] i @YEHSdEEs s isj YO j Isfy
MEOUde Of issfls! COBdHO IsdlsOd@ fifpjyeldcy ¢ BBgd Is Ol
oBdzdL d CEuelddzd Y’

l7ef s’ §tsdzzyj ddw, MNis oA sz s d dij odig 2dhnflsve &
TiC-Cu

1 dzOG 519 Otps ¢ 2] Y dottsts s H dtsofy Isfigts € ts 2 Is j § dztsdfjtais' o ts M dgft
BOIsj ted O dftdeds € 56 s My jSIstgcO LPEFHE] dzjiSdaf?2 1 dzj Cilsted
Isjf dztstsB d3j dedzd €, { dzj SlstesHr Hdzv Mo AESSIEG o bzj §
ot dsy H' datf) Flef ] ¢ s CLOQESUdrd] % ts (dpfhlsch sMils! ., fto]!
ftej Hid ftcuafdtSdnsdets fsisfsR & ddss Odzd j MY tsdfitss @asd Uzjd
Mots2MmMlse © o&j HJ, dzts L dzOydlsj dz dets) sigded y2d Js G B A3t
BjHdzs2 BOBtedyj2 d Eftesydws " daid | €hifcowsdy ey
fsorhjdds di3jrnOddud MCdn Mo §2Adep ¢ luitg sifdte sfotéstH ddty s
ZtososdzjdzOMisswh j iz Bsdzd dzglsz 9 € Oud Milsoe jd3i =tfdast® y digeHls!
MY sdz Lyei@sdddyls, SiC, WC d TiB, [1571159. s OteB dH HC K @de dzj ¢
o dzd BOdzd j Jjo HEfOaggudsws h j2 WOL' eofmdzjHMmsedj tslsdst
o' MsCts?2 Iboghtshs? Ifj i3 j tcOlslstesy ts TR dzf) fizdzts o © dzd
tc OB 5 B4@,A160[ 16], G HJ BO DBl & ELZOH O Is &Msdp is Gdzdgis® s
1L dzj Sstetsf tcfo BmpgsmME d3j m Odzed yj MSdr Mo ts2Mmise

uf sftser € dgeS jsd@iffi€Eipdz) HEzjIs tOLHJ dzdls! dzO Y dHE
s MYJdHSC W OL ddy dff moggtids(tvyH Os OC dr C B L dlse tslsdatsmw
CBEHO yYyombsdqyr COttBdHO IsdlsOdzO HtsB O9 dzv ¢ IsMWTICo ¢
CulsOCj dmitsde L ksl i issicOdHakHazd 4s fic i@ fiyf tiScEIsedizdz H
f zMmlesist Otc Odzjsjo dzff dedzts B Is f stcd Mists?2 L O¢G tsilstsolfajj todfius W G
BjilstsH OB § tsdzkz yj dzdriC-Cu S taslsigtftisiy wldsfitse d3j IStSH ! fStotsh
ftoj HMisOoa dzw s h ( j MtsB t52 fMd3d h J dad J fstctsh C 59 B34
Csdzhtsdzd i Ord F R 5o dzj dedisP H st @ js b € 5o QO fiflsds) M s
[ [V sdzzy]j dd] STERFfOUisisoo L iy dzes toj OC yd tsdeder dzq
TCW stedBdtelzs sfw o B3I BHE BJOOwWEDER  bkcdjtesHdr &g ¢
TCotsLBEYjdz SOC o ntHj o Gty Ouodgmhs W Ols Gbs ¢
¢ s B s LTiICELs o



38

lszzyj dedj StBfsLdlstse i i3jHdets2 EBEEYND o d W
Mow L Odadz | M fdzsats?2 Md3Oydoe O dstsfmis! & plisslz! 18 & HAMdzt
dd Ldzj Clstetsdzdz[14F). Imisfipasjdaff jflB L sdd3 o dzdlsj tOlskzim-j ¢
situ fddzls j L 2 ¢ BigLCsa glstvetcj gv dzd Is* W, f sLdefsEay B & e d «
MOydoe 0 Bsmis C OteB d HEHE163. 1y©dnls d W s Bz b i gzd iIC-Cuts d3
mMddzlsj L sd3 dL tcOfgfodk@z @ Off dgB)y dete M IO6c dzs 3 e Oydd yofm
J et dzj f sdzdets TiQe[Jl6 1O [ dizef § H Dts W O deEs s © SSsadfntL
TiC-Cueo tcOBL&sq MY[tsdz' LUy @dxftc OW d Is, Csltstclzs HEBBTRO oz
dElsdatsh j dzd § Ws{LsB @ o g Is fjises) 5o QufiffC It te@f) § Aee¥of 3O U d @ O
Zedzf tetsH dz' 2§ tsd3lf tsdzefpidlipd teq) O QudHstsizdatzi2 y M) o34 witg @3 dgyjCudr
YyomigCy CosBftsLdlsiy, oyl @bgH t@fidd MHf stHiestd
Mk d@3d Ctetsdzde” mts YRS IHdy, cOL BBt Ctslstster n fMtsmils ©
EmMlsOdzeso tilizts ots otcj g dzdls!' v § tetsd MAGSH @ &y JO G alzts figls 1
CliRf sL @3@EaTICHU, §sdzizyj dd = ddls' jd&3, ftodhkzlsmhise s
CtcOW dlsEOte OL sHB&BE S Is z tc, o Ctbtster i tOMyftcj HJ dzj dad .
feduddes? dedL €dn B34 » Odzd wi ME d 6] 58 tisX AnLs@sdiatiel® Is f) ¢ dpk
¢ s 5L THds@uoad L tc O deEEedds d3j tc O YiCd dztsy @disls ddjL B j 4 Ols
tej OC yd tsdzdzlz ¥ Isfg Bidfts' d3 fits tefju dz” of Mtstsisdatsh jded j &5 s ls Oc
I OBk flej Hdzts) j dz2 MY shtse Tz jsdedls’ H ISt @b tea]
ftesHECISO, (e HMisOo GwTICY J cots (R (xigOnp ) gigg] tihtdz j Is te d u d
sdlsO0dz0 Md3O U] otOQ figtfineO odigidp daizleisy " §  fih siS A0 DtEASIS to d Wfdimsts
# ] &CUTiCoslf tod flz Is MylOdnsedlayr € O tedgdf HtOts dedfrIsFO d2OO L BJ to 5 o,

ftotsHIEGTAYs, CGHJ YOMmMlsdy' ©Bukg dH © tc®F @as@dzdsif 'tc 3 dc@ dzc
HitsB Qo dzj dfftd{z fuld tste MisH j oy O d R Tigi, M ls jdfi Hsiz3 j21s taa{Cufinty
f sdzz uj dz' STIEBHiftp Lt @ dats 34 tedz” d3 t6 OfiCt®] Higjdzjjdefsfid ogz MisQY
st sLTCKOU i MtsH jjtel Oddgdcd s @060 f sdzz yOdzd d3j stsH tsd3
Bj HAREORY] zOs O oL OfctdsdffifiliCiAr | L ff tod datslyyj jpddgjve s ABd s dzj
1 4d Mdidslstew dzO dedL S k¥ MdBOYdo 04 dGigtsmls: COteBdHO Isc
f tsdzkz Woqdsdstf s ITICICU Il BOdzs?2 MisOlssydesRl tf Bt ks ts fiplisd
sisfmizlsmisoedjy ~dBIdYHBS dFgd HEFOYUYEDBHIHESR IsdlsOdzO
HOdzdzse s diBjIssHO o9o9dHEZ lhmizlsMmiseo d¥W tc js& OO ®W® dPHzd v
sBi j &iglz, Colstster j W o dzv dzd My B ' i digsjJ Hf dztds@frisfodd @ odts d3H d
Slsd3j yOj Isfmv, YlbsTieCufdenP]j & dzls fdi30ud s O diddst didae jise



39

ftesdmMatsHdls ftsH Hij2Mlsadi 3 ¢ Of d dzdzv tg dfgtsrn Ik \dlrf Is jod
odzdw il ejtsdiBiltedw f tstc.

l  tcOBl&ddjts dflz yOdzd ¢ tseR{TB-Cupjlsd H/S7TsW OL dz" d&3 Mt j € Odad J ©
CudTiCited IsjBBf jtc@sktel] ABOW®Is] HtoiHdzsy jd Mftshcs
COteBdHO IsdIlsOdzO dlrjH of tc HsthBOR Tk jabgdiogidzidbits 09 Cla O dzO o
1 sz yj dzed ¥ ¢ BOHJusR dslssoO 3 f stetsh Cso 52  d3d Is Odzdziz
Csdzd yd Mo ts [ BOF WRdz' j TiIG-Aud3fs Halz ) 1© drasitus Ok @Situ fif d dzls L s
dmMf sdz! L soOdzedj &3 wOL dzr » BIIstsHse C sdif OC Is i8S p 1O dzd
[1661169, ¢ R &[170172 d d3d ¢ tets o Sdzdzts 0 5§73 ih f JtECHABFRIJ S[C OL Odzts,
dz0O diEi§tf 5L 28 BO [ iU iisc zls B ' Is f sdzlz yJj dz’ stcOH d Y
oG Stetsh CTOLRRFME ISdlsOdz0. | dzv  f ts5dzlz Y dis IsSzsdis
Bsdzijj 90 % dL dzOdesf stetsh Ctso0 f 58 tc jlsgj =y QAffE s b thHn
ZODIEY u/ BAdde) stey m Miskl j dzyOlsts?2 or" Hjtox ¢ 5P fftado Sid®
Codeifsdzd Hdtetse Ols'  (liGECusT CHStL dzjj | MIRG th)teftls @ eP[ 67 L6 Exq .
stuS iR SL- B FOMTICuUD s dZhtsdzd H Jtetso Odz" 99 reH YLt ot
6 78ftcddzsy jdzdl &3 HOa®REBRY dFI B SH] @.5L o tsdzd HC-{ 5
Cuu 9o Cbktstera WOLO COwBdHO IsdlksOdzO twOMftej Hj dzj
sdlsOdzO dzj H sMIsOlssydats o ' B tc © dzdzty ® M EG dg dz:OHs @ dzd I ) {
tcOB flBJ § tsdzixgiDdz@bzs B SbHE GOMHCulp tlsdesdls | dzd dzts 2
Btsdzj0j% Odzj Clstetsd MC tetso rinddzj M jdCCh.dpdtgddy 5L d Yy PE diatz'dzjj tc (
dz0 dzts Y TiGI€ddzy  § sfydzj H 28 M ifj EHsG Y Q PP @dzdn s ¢ 51 dzj tc ¢
B4 dzt dzdyd o bjudddi 5 U fted ME s tetips o to O lsjdglgdyy
M tohissd nHusejde@dddlsGddd o Wdfylsjog 62 M ogh B dat
ftejfvismisotseo Ols! ff dzOMisduj M& sRts Hy W fsdgvds A ustHgl ¢ HAdRdBYE
odajh dgjets HOoadzjdedw, © tjLEzdz sOIsj yYjets Mmdedy O] k
BOIs § to dsOidispts dzdesesitoyfigfdsd Mo , MG de' OB jj 2 € s dzg e BEMHCHs

L Olstolz.H dzj dzO

| tcOB[KSB A6YC s By s TiId-BUY s dzlz nitiadfy) d dzlskj LY sld d3j fiiCCu. |
cOB S[Bf ¢ iy FECeLlET MsHjtey Ohdj COkedH IdlsOd0
mMddzls j L dtetseo Odzd dL i T-CudA cldigjotd tS-H dzf iz fifgQRdzts Is tasiziBfif d
SHdso to] d3f dzdz™ 5 et yddz ftoj Mse Oded j &3, PP WG!G’
fmMddzls j L d totso OdzdZli-B-CupL Ofgdfjifiguiss tsls ©BE tols das ) @ Cad of ts dzdzts
sttd s O@zdaitsc zls HWGY Hisdud MSE ¥, Qg EduhHNEE s Nt



40

dzj HsMIsOJsEFH Ozcalz toj OC ydtsdzedzts?2 fd3d B)gls Of L tel3g diaf 5 Is fif v
Ctod s  Is j dz' dzts Hickzedna, Ykt ftde BEgls ¢ dL a3
t 4 OCyd S azdesids sB tc OB P MPIRPCUY sz yOdzd TiE-BYos L tgfBB s
[171, 172]. 1] tcOBlBlkj ffjcd C R d3j -~ B CMOE-GuIY Addrizt 2] ddf) d3 S bsdd3
R4 HdzB@Isted yj 2 d Mmize i3d ¢ tcECede tl§dOL Q@efigls d asds] o
ftoj otcOh jdedWw TiRQ ¢ dzfistelz® Isktc] CtBYSLJISO dzOB dzt H O
M2 YoOmMsdy' EkEcedzjtesH O, € tclzylj daeD gl&dpjB S[dztsRHif Ists -
30 3OMMTICGKLU, Md dzls § L d cwsitbdededr ¢ Ru  JT-C-Ouditdifd d L o3 teV
Isj B j Oz, DOVdEMdetseo Odzs tsBtcOL ts9 Odzd § d dzls § 1
ftcdmMizlsMmilso s stEOdQfifdsial | ¢ Qtf B dbw HARjfiHsA], Is OEADj H dz] dzdz’
bolsster tsls | W fipdevizd tets o Odzd § sOC B2 tMiselz€tslzactds o dgi
dL d3j tojlagaesfn) 6Olskzte jJ d §dzOedzjdzdj &3 fsH HJ2Misoo
9" HOo dzdo Odzd J B3 tcOMY d&zZOo © o HtsBIYkSEd d&BIYHE Y
WOCIststec o 5L djtipisdaty clislztsfightsh f jTieCiCutc P o DY pfdacc s Isj f dz
ot oatej W L CLtSIjtodiddyj MAG2 tj O0Cydd tBtOL s9 Odzed W
1 0 Met2Mmlse OTiIG-RuBdsLlVdjldsts 8¢ O M sMmMtsB - § sTd yj
fdrnOdduimMédy Mo ts2TdsCGualtE & &Y sipadsiEdls fiiidg e O jdzts d3j t
cOMmMftcj Hj dzJiGed O W @zj'C stctsf tetso sHdzsMis: MmEh j Mise j dzdat
ftcdd3dj Mdzr = Otk IdlsOdzO, Cwlstster j dBsecbkls ftedmk
¢ sd3ff 5L HAs@moin-situ Md dzls j § sdgf sLTGAsCu W o dzw & Is W fJtwmtfjc¢
dLeBlsse dzj dzgd M dzvv dzf) S Pic S s ety L  sdzdz@2 s 68
COyjMmMlse | dOIsasd OdztH s [1HASIEOC B8 L do fmdzd WsjdteP s Iz tc |
9 dzd &3O dzd | IsSOC d d3 Wte dytR hUSTHASHE < ClsARR  { dzj € Is folsgf ttoHsts fitpls:
B nOdzed U ME OV dff esftigs@E HHlEOo Jdzts, GYtsor N jdedd
BOjtcedOzO 99 jHjdzdjd3 Eftetsydgve h j2 WoLT Msf tot
st sLdls’ ) MisHTjCetAZdi] d37 Oits@ielBy Yezdz” j§ 3 dHC s OL d
dqdzd s Is o MsClz¥ -196 Ve H =iEHs + dzd5LOCOZ 8 L dzj € Is to s fHt@ists s H
Lz Clstetsy totso tsH dzts iy ls d IntesratonalApnasdetCoppekstandhrd- (ACS) [159].

lted 1 stsdz SR sLdlsr MTEH@sEBEBshey | dy Gzi)siEOB &
[164] S OL Odets, YlbEChtsdh Ghtsmg tcHO ted ¥ B H SIICKCU s K ts@34 d
fosf steyd sd@@gzHde@zzd § csydesmisd dzO0 dL €id-Bu | teelzlz Y 5
B IssHsd ddeW d dz' Iste Oy €00 H § jo tf H tffidss' Y dzts @) -66 W@ d d L
L dzj Clstctsf totso sHIAASMIsd tcd 3 f 8o ' h j dzd §iC Sntsdgt] o) dlsizd i s (
~tezf Cdd3, JeB ftesydsmils! d&O dLede twJjLSECB Mmdzedy OJ



41

10 Meat2Mmlse OTIC-RURBY tf isddzts|g dzdz" = dBJ IssH ORI f stetsh ¢
sMis OB yYfiasted MissMmise | BOISMHisd O &B di3f FIC-Lls O, STz R<THAGLs.C
st OH d ydtsdzde” d3 MY j SOraadVj[agh]. vfgtg fiplst GsendsdzO dzO dzis § ts i3 fy iy
TiC-Cu, f sdzzeygiadal €d CRrRu s fifBBO oHY dA@0]. B ® @n-situ i d dzls j L
CHf sL qIEC=Cu f tcd CdrRieé d3) -~ BB tc OB tsls B-@RU B o jifely tij 19 fts
BOIsjtcdOdzso ftsor hOjlsmw M keojdzduydddj dd  tctsH s5dzy
[171]. € dzj € Is tc s itm-dste fif wlztlz($ i) I tc SpOAdeds JHIO-@RBES Y jIs BT IS4
Hisfztizd Isj dz/ dz" &3 o' ¢ sis§ BYQ teiPusjizde di iy s s Y istas dis d Is O
tcOMmMseusig ] §f sdzdetsmis: ¥ toj O dtelkzj s MICHITHz] tcsHBd ) ftSE

18 jd2 d LOHOUd dfMfjdj Ho Oded W

] ©0dzjj fsojHjdd & dhhdjHse Oded "FY R tefstayty ik
Ldzj Clstedui MSsets bsSO daj bkHjdvdd HefsOssydscs
6] OCyddder & MBiMi2, d d° oddwdd® &O % OLGor j
fesHEZS e t©j OCydd. {Odajj §©0OSIsduzjded dejlzdd iz d
ZOctjo0O fted SrRu d Ijfdsk' t©josydd ftd mddasjL

M jTHBOCU B &ZO o' B1OdO o COyYjfej &sHj d
fMstelzS ot EB tcOs ish © dzf f dzlff Jouf j | D5 BY 5L o ¢ 1 PR dzff JHKSD ok
f)d fls Jid:Cudzj 5B Nrsmdinds ) diRisjj Le@iO@sly § o' M j dzdzr 5 o
nOOCkjtedmMisdS OB fttd MsRtwOdj ddd of MEC 2 ¢ d
MfjClkeO ftddjdsjded?2 (o bkMsOdssCOR 1| dj S lsipaso!
s eislsdo dzj dzd joosBd s Aniztsds dig00m G d )H,dzv ©OL OB t5ls € (
BOtdyj?2 d kcedzjtetsHdz o3d T dzd e dadeq B J &v d3dozj @35 dids @
fsOude Oded j dzO GUECP dzd y STHEGEMEde ¥ ) B klsOd " IsH o
fO02¢d O’ &jH'/ Ol dls.

1o dgdf tc O ocRHjfpiEdij H 5o O dzdts2B 'O drvis £ M WC 5 dzf s dzd H e s ©
fsCtr sd2 o bEMdsedws fwsfbkmCOddw 1 dzj Slteduj MS
sk sktedr &7 RHOEOSK,]jdmisds d dyb4sid flsie0dzdzl j dz
ko jteHGY OL dZ & 3O Isty Bolg@EitsInG jf teigfdzt€ jRas, M sidzlz  j dedz” ¢

Ajdzt v tcO8lsizsMm! o" wWodzjdzdj GMBBJ dzdztsMmisi 2 W OLE
fMddels j L j StdIusLalssBsTj BN ¢ d&j Cltesd M o iceds dsts Ofdaf
tgj OC yd tsdzdz’ AC-Chydzjdfn jsB OB 5Is S d { dzj S ste d-G-C ¢ d s Kziz O 1
BjlssHESR RtsdzcHdsets COLtsHdBOB] yj MEsets dzOff " dzj dzd



42

l t©0OBlsj fiegH@dzdtiof O ud

1. RffMdzj H59 Ols BsteW sdzse d b, dB3d ¢ tetsmis tc iz Costizdedzr ~
Oz 3] cOIsse -G3 Clgs MFILNOHWO dJddzd ccOWdIs, i s dzlz
9" MsCB8L dzgj e jIsdyd MEts2 o3 dz dzd yd .

2. RINMdzj Hs9 OIs! 9L Od BIB+CHPLMIs o d iz Malzsip (M 15 ] dfdi YThdts G
f OOl Ister Isjf dzsotsects oL ter o @3 WOR MdESLd] ddse s

3. RiNfMdzj HEs9 OIS B SCtesMistezC sztclz d W OLtsear 2 n
BBy~ Oded U MEd BBLOBBISOdzdz-C3Cus j OC yqd sdede’ = Mmd3j M 2

4., [ftejHjdzdls! oeodzdwdedy fHtedtesH™ dBOtedy" dzO 5B &
MdmMis ;G Clui C-3 Al ) j H stzepls! o dzdwdzedd fGtedtetsHr € OteB O
ftesyj Ml COteBdHBGBOL 5o Odzedw ftod MY j TR o dgd
3Cu).

5. RiINMdzj Hs9 OIs! oL sy dzsMmisd Mddzlsj 1ICO Ticed d-B Y H
B lssBHS MY d Bru,otsdigheifzEaE O tMizh j Mise dzj ded v
ftosdj y Zlssyds” &3 Mmdasy dp dizfndgfedzf0e-O (TR & .

6. RMMdzj Hs9 Ols! Mots2Mlso O M- HS etz §2 C stz mo § ts 5 e
BB SBHESAd C RU.



43

2 Csal(tRrRI[(1LUO[?210C YOuU?
2.1 (jOcjdast d O] tedOd

[ dzv  fgPdzlstjts BYTECECof i B Y s dz' Lff tsdc@ddefs Hiddz € Is te s df (Sidfuly f ¢
Ydmistsls® 99,7 %, MtejHdd T se®l K] tcls d OB @y M 18 t§ KT
e Hdzd 2 ©WOL BJ 6. WOMSGYJ IS o GagCfiFistishu@zd ¢ fisth t5(dV-L5s o C
Yd mis®sis 0%, Mtej Hdef20 cOdedg) tc (W EBOWISB& 98 %, YOMmlis
Wsteds Istsdzh ddzets? Bj dzj jilD LRy w0 &d@yddj tasdsdydd 650 dzd
850 o v UJ @d ji3d3Uz Hdz¥ EZHOdzJ ded VW [fdag tsWzmiditsc Cfistsiiy Gyl o
o] OsflEC OL Odz0 @O HEdMdBY | 5o j ton dzsfls!  fifOo dof/ ¢e9 @
Msslse j Is plsdjsddes(gBaig®dz o COyjfmlse j B O ssHdsossls fpls
Bs dz! dzs Bz ) sH:E:aes"L8A{i+C-3CU).[ s sdzdzd Is j dz' dz' j  19Sfmtjjom
s M&jMm' ¥, MBHjtey O j2 BBdjj o' MsSks Cdyj daste

’ T
30.0kV 4.5mm x2.0 20.0um

Iz Sed sdzsedv  d M- sHAR) R(dEH)E t6 ® EPEHITE], ( @)t O d Is C



44

[ dzw Mddzes j L O TEMBEEL d B dzOoddj H ¢ d IskOudrzj defisfgd®@j H 5o |
HdWW disdedz” = ff totsyj ffyts o Ti-6-Culsftc 512dzizts 2 G defgjlédihddj s dz' L ts
dzj dzls™ MO 46 @ dzh  dzts 2  2"0d tedf@ials 2 1t 3s dztBug) dzdz’ j Mt d dac
e OMY .dzOa Pldgbes W o dz¥ | Isfw Y OMmls d  glztsts | Cietitscte) Wadis cds © datl)
toj Wedhyr  Bj IsOMmls OB drizds dgsPz¥ABL j 8] H  + C MY | g datB) dzlseOd
te@L L Odzr dz0 WtcOc-&Bj digsgzy Hifz@dEd @&j Hdzr » f dzodkds)d daf
CtcOWdlssor n ff &zOfMmisddz ( Mer sen 2333, I©tsdh ddd 3 -
TizsCsd § Stetsh tsCTigs@us, M istOm @z W j dzdz” 2 o Ozl Mdy oz § st
34 Hidted H0 09 Isj ygRdedze zI8 @ dzSf B OHRBOO TCur@dasQ@ OL O dzC
te d M EzAzC j

* * T
T|Cu3

Rdzls j dzfnd o dets s

30 40 50 60 70 80
20 et OH .

N
o

t d mMiz8Es G dzls ¢ j dats 6 tc DigsCzka, Mtff stk wpfs dzm § d dzdzd dzc s Odzd |

N

R dzls j dzfnd o des s

30 40 50 60 70 80
20 s . OH .

{ d MEeesS dzls ¢ j dzs ¢ to O dyd EzDif@is, s " € O&L | | dzedzs ¢ &5 o @Qig b
fstesh Cso fHgds OatBsols j yj dzdj 30 oBq da



45

[ dzv Mmddalsj L Od € sSiafiEdeHlds mes dz! dzts § )& t2f dzfp tzks daff\y-Q-: 1
Cu( Besd desj Mslsdash j dafifff © ddzjidigodd@sdap Yl @EE3E ¢y O
98%, Mt j H dzd 2 ©OREE0E WEAHISET ¢ d Bz ¥ 6 d56%, 5 On 99
©OL &gj 6 BN U O, BINK GO Odz@s cAfpafylffipsh C so O dzs
psd % 60iO.

S
100 MkMm

{ dMzmEL sl sdsc dv ( e shClmp)s,d' ¥ 0 k0.

1 6d f & dzexsjudtdsidiy sLT0CEa M sd' L so Oz § stesh BE, ©
f 5 dzlz U joRlgdE 90 Sek3j T 5B OB 5ls Odzdzs 2 gfsdQidER of SOSTC ez dek
Bj & D) . [ceiskscd™ TOPEE YOO c#OC Bd ik dzs |

=

Ml ctl sdsddY OfBEBOS Bd& 00, 1 5dzlzyj da



46

2.2 [jiksHdCd {SMYfjteddj dstso

2.2.1 [jnOoddujmMCOY cBwOBBISCO {osjddsh§jsips 2
f ZOdzj sOtedzs? " Otetso 52 gj dz' dzd Y4

[[ftesh Csor o MKBiMj2 fsesHddd o of MiS s dzj te@
0L 2 M otHWd &3 SL&z@yb [ ddifd { ¢19, Qql=fEhfpiv)te Ote
sBtOBISS d MR UEY o dwdyt sl j dz D/ A0 ® d3j Isit8  h s s o a3«
h Otetsd®80 ¢, &ROMMHO FstcFOGPtcd Odz BIPlc@urd'dztfots jdH ' IChtd
L OC oW LsBjicd@BOIsT 9 O] Bsets OB O BORPEOdOdsdy ( B¢
fso jtorndetsisd. [ dzv 1 btctftstct o dn 2 df dzjsB d OB Bis © dzdzts
9 IJuddedd 1 3q de, O BBtOBGISOdzdzz® Md3j M- 95 G
 Odzt dzj 2hdj 1 SMfjteddizidels™ 6 [ [ fteseotsHddd o Wk
rdwwjte]j dzy @@dztedzts ) tized 14 tsq dtad@ls Polggtadtamif) § tc j Hyj @iy g
fts Motslsdatsh j dede 3l o OB f E@de@S Bo sftcjHj dzvdzd MM
CAMSIZER X2 (Retsch Technologgmb H, | Jted3dOdzedvw ) . 1 tddzydtf HJ 2T
WdiMmdetse Odedd M) foish & yditetse ' jaH "Cdadsjtte] tfjteits j
Mo j R@.BJ o ded v MM Edztizd 50 Odddejtdy HREH Zulaf fX] 66 d 6t
Yyofmisdy HOodzjdedj d3 o tsL H Iz n@O IS0y S Ag)te O Loty frydf Gedlfy) Is fo
dMmy sdz' L & e0dAfigEasnie©OH dzd dz0) , {f € jssdtple” j2ls dz@ B 5dH § BJ Is
Adted 9" B tcOdedz d20 BdH.tc @Bifrg jeidgdP dgj stctse A jtoj yYyOfmlsdyr .
Hdzd i 5 toj H j dzw dats g 'Xe mifXQ $rax Gt gn (1 d to ddz@20 d &3 dZ2 B @MW O
gL di3j toj dedetscts dzOB tstc© BOSC MddsPdz! dzr 7 "tstcH ftetsj Syd

2.2.2 [ftejnjdzidd] (00K stss Isjf dZsotscts o
fstesh S o fMdj Mj 2

sl o &jRORIUjMSY GBLOBBlOdd 7 Mdjmvs  ddd
azH S ydsdedzs?2 §jud. wnj kO bMmsOdseaCd Hdv ¢,
tdMEMe j) stetsh Csor § MBjMd dOctjoOdd o sl
fMtsfls Oo dzv dzou AoR] dR L &j dzj dzd j Isj B3 j eOlzter  fotg dzd s 9 t
sjtedsy Oes?2 HJ O} st sils dAzoug dzdzS &3. Is j s d3ts ¢ o O gdz0 o3
sj BEOElr Isj Bf jeOsktek ddzd Yy oo O dzg®@S friafjdgiday gz »
HisMIsd ¢ OJuiEThag. i te d



47

6 7
\ Ar / =
1 3 AHanoro-uméposoii
CvcTema ynpasieHns
npeobpasosarenb
V777 WY :
- S| —
%4 _ ( )
J
N (o) 4
7 O, 7/
3 2 7
e e | 0/
; et
o § Mopouwok Y
Y "
7/ 1

{ dMEREEMIs Odzso C O H dzvs I ) ) teje 55 § © dzlf-Ts BiediL Tj W, . 2
CjteOdd Ui MS d27i & usitisg 9t e dl@af & f ditseg 820 dL S fMdH
6ilsj oy OttPo 8 P UM QI j o OV s j b ks O O.

2.2.3 1tdkkyjdd] SshfsLdydsdd & &OljtdOdss
fstesh Csor 0 Mdj fj?2

CrRu ftotseo tsH d dzd SHSLabdxfhis® @IETER JAND Inc. , Citsddwyn
Hd OB yj Mitsets 90CEZERO ftod tMisOtsydssds H Os dzj dad
ts f) dzO fiff I4f Qe 15 ig BO, fzOodzmsdz , . LO&Na]jlodzO® B tCa d3dE OB fifi ] .
i iz ¢ Qlddgifviz dz! fj s WY dedzfs€ Istcd yj ME se s st %@ &OQH B SI6
g zdz MO MsMmlsOo dzv dzts 3 sy, 1B OGNz OFF 9 Qg jdziz' Y diftebigliss
s H dzts ts ) dztsK O e’ jjddsijs O 4 2V daptils O Odzs ! f sflssW dzdz” &3
ftetsyj MO MY j < Oded Wi, 70 A/ titaftiiy ls  + depEdistegidoul dijC tspj ts Heg QY
r goOodzj Ister Mt j yj didd G 20 ts dgfz® ¢ ldstisadz d dz@i 5 € g P ¢ ) alzls
¢ sdi3f sLTqAsOmas j i3Y j 6 Ols zte" i hffisjOo@BARA &+ ; otej BY Hlod
BOC fd 3O dz! dzts 2 1HBOjdzHtdA. jteddMis iztacq Is LOte rfr) o3fy i) ji 3Dk fds @Y dzd 5
700 b ; otcj kv Jeonmtm j BY Sudikdztz) tc Ols Iz tc Gn d3ff i)y-@-8lded) s Mils O o dz
900 ¢ ; otej diz3Ww b SHE]ER € d3j to JsdpdiZif F e OtMikzh j Mise dzv dzd M
sflsdyj MSiets fdiosdj stcO, WsCmdtetso @ dzdetesd 5 - RO
MYCiodzd v  t6j ¢ d izl defctrd P dzds | i3 § to O Iz @ dzfn ©OdaEHNT j gzd Jd L
Ldzf Csted lpJsdOs ez®f eV M §fdatpy MY j C Oded™ M sdzlz yj dadets
fn dzd &30 dzd L Oh dIsdzlz s CtcOW dlstso Iz¥ BE&ROck. , [ Ib@sfl
slsdetsh jtelgd@®zs'?2 § dzslsdesmisd S ylg jdaste jOlsif{y j dS & O diz, Idctd
SBtOL YO ¢ H IS ikkpetp@nmn’



48

2.2.4 [jbBHJSO dBSHjd d 5 (SMfjteddsj dastse H dzw
TixCusi) cOWdlsd fod fsflmSOddd ! dj st

[dzv L oygLaegtssy dz2" = H W WL d tedzdzf) d ) EHhiGsin 4 findidseets H
BsHjdzt dz' j 4 C MY j tod dpf e OP® Is § s jibls@dimfy dklf § dz @16 D tc @
800 Au. CCMmy J tocd dig fdisO® dztyf atchipjo By Wty oso Oded j &3 C L OW
HOo dzj dzd d o4 fEHztd 21 O Hd dz20d3d yp e G tsy det©O LD G DRI dizy .
arHjty¢d ftod dBOC f)d B3OS s o 1618 frtiz Y s dieds Iz tef jn iy dzj H t
Bd S tetsfls tif Helslsiztf fiptstodz! L tso Odzd 4§ 54 j toj Y dis Bjte G jyusiodzd W

2.2.5 16dazyd dd] dP Qe L Py jdHsd dal dtintdf tisddz' 1 sle gz’ | A
Ti-Cu ftod ftsfbkmSOddd 1 djSktedyjMStes st

1 02¢Ck GjH] 0 cwOWdlssdg shkh jhsodyd] o ¢ O&jt
(SINTER LAND |lwdsq i de@amiOu) Tiscs) h Odafb dsgtgO¥ d Is ts
By Hdets?2 § dzOR BROED2 ¢ O Yafiffd deleizOdztsia | dzdzts | tsHidseCdz jdz
13 [102Ck feBodkEgdds HJd&OddyjMSses o OCLLKO
COBJIO] ) O. o ikl Oazme ko O () b bagdg] s © ks
f 54 Msj2deds tlso jeMisdy o o] tern depdrOGsBY 6 |5 teef s d3dz0 Hzfs
BE o' " j ojthd? CLOWdlse 2 1 dzO e dlzzg v &y ONE
fleso sHdedd ©OL ded Udz & 5] B j o OITOG@E o tep GA G @iy 6 d
BOC i BOd dzets? lsj B j wObkte) MehlsOs dvds 10 &dd

Lp

MyaHcoH

MpadhuToBaRA
nnacTuHa

MMNynbehl Cnow

NOCTOAHHOIO ____——cnnasa
TOKa / Ti-Cu
MepHasn

nnacTtuHa

Te

t dmMzmWBEdE s j B0 § 026 d dpj HixM IO dBtteoE W jd ISTCR &



49

102C€E d@BiHd d ctOWdlsO M dithBuzi tctso G dzd e tShpdHf io
EflsOdzso §ed C s B j 6Ok &6 zts $ Ptz dzd | Ml O dzv dzts
ZOctjo O 70 difujtedstzicl dL Bj e dd §desdjstesd,
fMls J dz& J- of tesdg .M

2.2.6 10diMiddj (cStersd?2 BjbGHEXR REdsHAGEES
SBOBEECO ftsfkmS OdEE6ROL dj Sisted yj M

[ dzw dzOf r dzj ded v B IssHEBR HaMQ | § HthHtf sUO 1L TcG-RBsiG ts N
Bj - 5B OB SIs Odzdz’ 2; ey e g OUELCBCUY d3fleltsde 5 f BEEDLE OV IsT
9 Mtslsdetsh j dzad d r1lsBlOotffdey dagg i jfdsltctsh C O  dzOMmiIs d ydats 2
dzOf " dzfpdsi nd d § 5L o tsdzd dztss ts tizts Ot scftidas f ) t@'e lda] ¢
fsCter IsdivCeBEu. | COoOyd Mlso j f SH dzs Y& i dzd jn ] tf dz@mtsE)CrEi)
51 560 i3 1 O r dzj dzd j ftosotsHddzd dO L SMYfjteddsj dzls
IsjtstejIsdyd ME 52 ddadfStedd CHzR.H dais.2¢ .d3jAkt] Misd Odetseo d yO o,
fsLdydesdzdtetseo Odatffnj odEE s B QfLigits 36 " dzj dABR.GrisdzY to sczGstls' Odz
dimf sdz' L s9 Odzd sy Md BB sted ydzts § mMsf dzs [ O Odzv ,
Mo jtecrL oalzC tso 5 di3tfinS tas@ldstinis@s. dgj@n @ j( o SL H A O)) s tofidyQ
1 Sy j tod @jndpldstise daf | ls Msf z0O HEB fSHAEZsYSCd B dztfs
fsHdzsYy¢d ftd dzOfr dzj dedd MmMtsmlsOo dzw zO 3 0 d3sd3/ M.

rdzv BtOBSICd 1dj Stedyud MEdd3 fiis st tsW3e Yo d j ittt
1 g7 Istetst totsL dsdadets? toj L & d or tdjo. Oddatf, fqtsias stz jicls ) IHodk
f to jWnthtc 3" kM ils O dfBactOP tsligltlz.j Mis o dzv &R daboX 167K FRS|(SINTER

LAND 1| nc. ,@ St $ ded ez dzls ' {ftftadsdoditsivdjdeddz" 430 H Pb @zj dzd f d
HJQEsd yd MSsets o9 OGERFEBOROMEY d @)k Oo dzj dz@4 g20ts dgid iz iz
ZMmlsOdatso € | CRY fHtosoatsHddzd tlkyde BJL ftsflkzmMe Oo
sBtcOLfysdzj h Odzd Wstiigle] MMftcjor h Os h Iz sBtOL j Y
Moftcd C sMdztss joed yoO MmMts -WiddgjdgizS. © d3d [ B tdcQ Bifsys € dz0O §ff rdAsdg jts H
fted Isj &3 j ciOOWwcOfy 800Isj yjdzdj 5 3 dz. s ts dzls t6 ts dz.
fsditsh ' 8 wifilsdyd M¢ diphts Cfzdfradaijolaifizis ¢ 5 dzOW sts el tofls



50

P‘L[

nokpeITHe

e

WUCTOMHMK UMNyNbLCoOB
NOCTOAHHOIo TOKa

/ N\

~
e

noanoxxa

pl
t I Mzgsdn | SO dZzOMisS Bftc @AY ISC d B tc O Y EHaD dAf by tiskize 'ty
Mmp19 kEmMmsOdatso &y CRwu

2.3 RfMMzZjHs0 Odzdj WOLBoatGER MsMsOs O d &dS tesf
fsCter Isd?2
2.3.1 tjdesgjdesWOLtsar 2 OdzgOdzdL . [HtojH ] dzjtelzd §
W oL
tjdzsc | desctcORAB 3j RSB OB s ls®OkizdzC B dzfyts iz M § 545 p O izt
fsCter Isd 2 tcj edMistcdtetso Odzd dzO §stesh Ctsotsd HIW s
1Jted30ddw) M dfsd Lo OUay s IsBhf telj B L tzk g Pz & &
te j ¢ d MisweOjydfls ¢ j dztisdniiz® dgdy Is'o dzdf Wiz o € ts 2 d stsdzC B8R | dfStkz
toj dzgsc j desctcOBR ftesotsHdzdiod HWJOfOLBdz] kZedtse 2d
s Oyj Mlsotg jdadtls @ dzsD @O AW YesosHddd f JHOSE HOa
ICDD PDF4+ (2011)1 Ot Odj ke’ € tod fls @ dzdzd y j( ftp®OE 2R fgls tstsz0 |
tOMmMmy wddw (fst), BICtesdMC Oy jddw tejhjlscd,
Ctsdzyj degsteOydd WOL wsftejHjdvdd &jbssHsdr t dlse j dz
TOPAS 4.2 (Bruker AXS, | jtd3Odzdv) .

2.3.2 1tddsis e g @gu i SPdred zdW¥ s SsdfsLdyd
My jujdder 7 BOljdOdse d §sCwrlsd?

[isOkesctOWdujMSdj Pdd¥' CokfsLdydsdd o O
fsCtr 5q2 f SH @& 0o df iy @jimiSoOtidste 2 S sz ter , dL dgj o,
BSteslso j fols BWGIOG ytso MY j uj dzdf (Rts S dg® s 13 d Otsiiste j L O dzq



51

fsdstsh 8 fto ydr d tsdzdztste jsy OeidadsB 109 UVj efipCalresiam e telRdz
rdzv dfmidzi Hise Oded v futfnstd jyv| dztiofists tsityekteip@idedsf) thels U J dzdz
BOIs j e Odztso LJO ffidsi Siydij dof 20 O dzd o M W d T dzeizdalz 15 & O g gily
Mecapress 3 Rresj ANtcOdpysj)dz f totse tsH (iflad | i fifpWiseo Cdlo dzts 2 E
fcdzdtese C Iz OdzazOL dzf d3ck s dpdzthdf Hj dizL df W d§di (3 Wefdad] W s o3t te
OolssBBOIduyd MSE 2 chifdPekisco A gOMygdal) e

2.3.3 (OfMbteso OW { dzj SlbtetsdzdzOY BStesMSsfdw d

[ oW sdsedy §otesh s dj 2 g COB 5l B Kz B ig £Q qdzEay
GOl j td® dzfosC o SR Oz 1 tfodsuftas T Istots dzdzts2  dgd S
dfisdz L odaaipyfgitallz’ deses B0 BEMUBH @ afddd § to E-CaaGaNY )
(Hitachid EYGdN™elSs, .RjbB&GGG]Y zd" § ik BEddILk
tcOMMj w dedz" 7 . 1 ogjsCofdstictOdgdse dz0 § tsdzizyj dzdzr 7 L 5B te Oy
L dzj dgsdzsdz Mtsmis©@oe j B &zOMIsj 2 .

[dCteistej dzlsce j dzsmif J € b c® tzOdztz? = Odig®lsk@Pdrdsty Rtc OW d yJ M€
or ff sdzddy dzdff MY sdz! L s Odzd j d3 | dzj tec tsH d fQAxfprid Mrgtsickis ¢ ts
1§ dzd € 5B tg dif s )y jSdzdztyd & to tsHifdcks §TikI-1000, 1 dzj tc ¢ jsta fg dtf dzdzt
it J € Is tc NORPAN Bectral System (T her mo Fi sher Sctf emd dzssuySsdzdz
dz3d ¢ tc ts MWitectii z<S3400N d M 1 dzjteetsHd MY J tcmd ts digtipts 8Os (Oxfigfl j €
Instruments)] j dzd ¢ sB o Is Odzed v )

2.3.4 ltetsMe jydoe Os h OwW fdgjvC Is tc ts dzgdzOW  d3c

[dzv  dhfdj Hse OdedY stsdC 52 MlstekSiskzter My j uj dad
floddj dv v dodedzks § sdzd o Bl .ls j rydase ts@ jdasdy df thdzb
)] fedsh! v §iceio i tggs B fzds@IsS [BEE ABREH S (sTOP CON,
CABs 08 " jetzMBGgY s h j g dDTGY ¥@jldddBtcOdd 7 B &OT
] ¢dflstsd tzp 6 ©df @aids .

2.4 RfMMMdzj Hs9 Odzd] Mot2MmMlse ftsdzkyd dzdzr = € ts
2. 4.1 RLBjtejded] 1 dzj Stotsf totso tsH dzts

Cdzj Stetsf tetso sHdasMis!: MY j uj zH BB sp GO Iy BHA BEEE S
fsBsh d S jted®B) dOd ds?2 bkhksodss §d ¢[RABMsdds |



52

RLdE) 1.¢410dedz” 2 Bj IstsH W o dzW jrsids] t@jjdpfts dafstOn dsteizal dfiz
HJOM] Istetsdst ZAsj lsgsH O L OC dzs YO sfqw g 2 stsdkS , ylag 2 Mk
COkhCOR ddHEZSIsdo desisd, MBLHOjIs 1 dzj Clstets d3OC dac
odrtejor j stsC d ) sBtOL Yy, i s H dozditisds  dsjdzy
Mesfteslsdodzj dzgdj BtOL Yo tftcjHjdvel tfdl jJddiks2 d&
1 2Oy dedw L dzj ClfisEHpisEaEaddzeMifdctsyj dzls On SBACS)dzj € Is &

2. 4.2 RLBjtejdedj Iso jteHtsMisd M jyjdede" = dBOIj tod Oc
GBS esmsteS ke CtdkfsL dlsto

voJtwHBfEY] dzdzr 7 tsBOL B tsHSds j @Y grPigzts 6 tc O W ¢

hdzdW Or M § sd3sh s so jtcHtsd3j c©® DuraScan 50 (E
| 8C Odz! dzlz® BdCteslse j toH tsMis Oor BtcOdgdzr = EyomlsC e
zOctclkzL € j 25 G . b lzls B@BJ IssH O LIGSLodgs to fOijSBidig @ d ©
Yjlsrtey RetcOdzadzats? OdzdzOL dets?2 A dligOydgolzH * f tefits Is & & tizth tgoztsl
Ue jteHsMIs! sftcj Hjdzw jlIsmw ¢o¢ slsdetsh j dzd § i tod dzts
sIsf § yols s O dftefjieodgfijH F L dzOyj dzdwV Ise j eHtsMIsd v ézdzv f & C
dL 3 teg ded ¥ .

2.4.3 RMMdzjHse Odzdj d3j mOded uj MCdr Mmoets2fmise MY j
3 Ol dJ

[ dzv  dmr lsOded 2L daPy j g Gl OC EE S Istotst totsL o i dzdz 2 O¢
SBOLEPOL Bj OB 3371 i Oakdy dzO0 My Oldj d o jotsly @z
dfmyrilsOlsj dz' deB®i cOMRfadgil | Z100 (4 JYtgidsDidegi"n jtedafptydte |
0,1BB/ BRI @z sdetse Odzd d 1§ 5z U j ezdzO R tc @B waxH  jrilksjts d Gy
Hdzw € Oy H s gusts jiHBdEQL YyOdzOyj dzd v ftoj Hj dzO Isf & & yniot
SftejHjdjodgd gssOO0d Istejrn dhmfr lsOdzd?2 .

2.4.4 [finjdjdd] fsydshmisd MjHddj ddv o
" NSl i3 j 6Okicds?2 § 026

fdrOdduimMcd] do MEOEBUY § didigts o (S lsfgifdy J ds@®Is § dz! dats 2
Zwi ck/ Roel | Z)0O0fted{ jRcesBaadls dzts? Is j dsff gets O lofifigfjr Is



53

fsHEsIsOo dzdo Ozd ©BLOL Yr o W st dsl dztsyipSedjdzH fglsts t© tsick
f tod § dzj YhojQatado lnj dpvsdls i € ) d H dzPermahaktESS5S.

2.4.5 [fjHjdjdd] OHC,L qulyussdd d R §djf sdasy
sBOBlSd fsfkMSOddid  djSktedyj NSEcs

dbHEjLds fCterIsd?2 ¢ foHddsyC¢)] ftejHjdvdd ¢dj
HJOM) stetsdy di"0 Ydpdzd ¥ H d MY © IsOdzd 2 HYfjtdad cCusly @laddzd o iptsizd{f
HJOM] stez M BiOL YyO&( . [BGOL yr fhn Hok~RA s st
LfsCMdudets? fBigezgr’ yjets dzO  CMff Jted d3j dzlsOdz! dets?2 Iz
cOLtr 9. wtejHdd] LdOYyjddw OHGjLJdd Bfted HJ dzv dzd



54

3 drR1ur) sff1IG@UJtIR Cfrsuvt{rustfI[] wl[s?
frmorrRYyresr Juatorfuor1ram 1 [t [JZ28T-C3m wf [ d]
3.1 Astedidtetse OdzdJ ¢ BY 5L H-G(ir@RER tc @ ¢ dzfs B 2@ iy &
sBtcOBBISC ] otoshCtse o of Ml dzgj e jIsdyj ME s2
[ steWsdzsecdw d dpdot s fighitstedy Qeldids s o

[[ {(otshCso’ Fi-C(MBS@)RedosHdls § SBEOL o Oded?
OCdksdij tOso, &JStesfstelC skt @s C wissty’ Ro  firsCietia S @sde
fitstslse jlsMisokzsls ¢ dMoSHA & St sdj dsOd i[OS yd
COMtejHjdjdd] Stiftcd) disss Mdijnd o Ocdsd) cols(
Ocdksdj tOses fdmilsmlse s Is i siE it detizj f5dz’ wied Is
BIS W s COWEMEs2Cd kdsO0d0 (Mjterj B &OMsd)
§ sditdedzr & § sifdzi5f [HdpdzsS ©15,8) . ) sfd 10 &ddz
f o OC Is darig @Cudffz” Y tod o' B tc O dzdzfsigilzizte jIHf ud dzd d (¢

—_—— ™ . (
. R v A \
i ’ LA S P R L T A . - e |
- - ®<" 35 3 X = —e i ® -
w" b J° - > ) x" S~ ‘\'... . e - s, e
‘ 3 ' vl w = RS TN et SNy
A > ¢ . e S \ - < o SN
. ’ . A o 4 ™% r .
g w b, e ]
: i »* . _—a LR Sl N N _‘_' - A -
. . . R A R - o - o . i 0 W O
y . . o B ‘. 4 . D\~.~ AN > '-.‘:‘ -‘. L
. AP e - : % R ol o .S ¢ v

v
E .
R +8 2 3
F . ¥ A
. L5
s/ g
. s ’ "
’ i
. ; »
o .
- P
- % : e
20 MKM

{dMEBELdC stk sktO OcC 6 EGHEH®E, dj MeE B & & I
Is§ ud ded JL 03 d3d 8z. d



55

I BtcOL ts9 Odzd | O dzs3]j tcOIstso  ots otej dBY [ [ f stosh
tejLlzdz sOIj Ytetsyd Mtse S idey tefds OGAIPOANS 605 3] df & d
[{ keojdadyde Ojlsmw ¢ tsdzd yidiiplss) sz i) d21g jsdn W o ud3Bd: diz tisstiz) tbef@
ftesd M- tfHpg Iszj " do Odzd J (i sdzj dzlstso ki md . WESR!
HdMY j tec d eltstefiPdigd § 30 d3ddz [ [ B H! dJ s dz0Ods ffeO o fids
Ocdizsd3j e OIstso, Ylsts fsHIso jteyx HOJ IsMw tejL zdzols &I dfd
COlsd oy @ dpifBizts ¢

G H d
t dMeBELdCtesMistczCIsktcO SR L G BEHOF @ c B3l
tOMY toj Hjdzj ded™ ~ dd3dud M8 d&d tzdz]] Bj Ak sagd ez ( JOJS) O l8" o
oMY toj HTjidzj A€o tetsiOMn Y to j HQU.dzj dzd v

10 tdiehejHilsOs dzj dz toj dzls & j dzts & to O d3ds'i C (dfij TIB@)te O
fi%dziCmr IdlsOd0 fedhmizismisekzsls O toj dasc j dasc 8O
Bdz. ) smdzj 10 d&ddz [ tej WdzjSmr dlei O¢dsdnWic j dals cizjec
ot gided [J[ fGwsdmrtsHdls EBhdtejdedd d dL d3j dad dzdd
1 Oy dets BRIl , Ykt d20 toj descj dzs5ctcOBBOR  dzj ks
(COLBdHO IsdlsOdzO THCu dzls § tc dgP & ® czzth 5 15 &t ldsts te riesj O i P
Bsckls fodhksfsoso Ok o (3 icB®OBBlSOdRE & S
5B dzOtlzy j dzd j © tstlsastic OB to sy tefs dzts d3



56

Iz 1

Rdzls j dzifd o dztsfyls

30 | 40 | 5|O | 6IO | 70 80
20 s s OH .
t dMzWEE ] dzls 6 j dzttictictOEdy so " n-CHBELH®P, Tdij - 5B LOB SIS
sjdzdd 3, 5 d 10 do3d dz.

I s OBafdayjjH Mls Oo dzj dz¥ 1§ OO Ister  SdgidHimls O(casted jutg HYE as
2O thdse] GEAHEB)EOB 5lsOdzdz’ 7 (€EHOF®P ' 7)1 ORY Y 5 to
BjHd o Mdi3jMmd, GBLOBOdRIES?2 10 didis Hnisjhds O Qgvis
ey hdglsCd udmists?2 d&jHd 1263, 8d pteH ") C (T Bfipsdisicds dD " [d 2
sdls0dz0, d&jjls (O0LO®Rjlsts twjihjlkSd 3,d60Mdgquz0 v dzd
stsdzyj dzlsteOydv IsdlsOdz@ (o) §f g p tc h Qigdotg @idtEzosts tc ju o j dzd Y
cOMmlso sted BsMisd B EMdss dj dets 8 toj HuodAtds j Wi fights U dEiS
BiH ot otjdiY [[J. vOCt§ O¢yqisdaidng Mist &Y s s Qylziad
ko jtoHsd C@Hso udjls Odz, dztf B+ Hstkts O dBOifGils Y & & toc
BIHJuedtesH o &iHd ftedAIsduj B i34 ) [ EOMEBY 56 d G
[, vOCddk ©BELOL A, -CUMEHTNAG] ffjcdfo sFidls W
ROdsMisteC sztedetso Odzde’ &7 SRy L Jydsddy @ OC &sdj ©
oMyt ) wplipbdy (5 tOL-C3) BEHKOYe dfn dgzy figavnj STV dzj
ssets, yYlste' fsoddwis: &0 ftsyjmm §ohdjHizsh jd
fsCOLOdr ddasjcteOd dz j tOMytejHjdjddy yOmisdy
h Jted dzO/ Haosgdhdg@izd ju# Stedo' 2 HozW fsteshCtse, ©BKOBTISIS
or MsCdr L d2OYJjded?2 ctsotstedls B dL 3j dgj dedd W tstodzr



57

[{ Wbst®BO yOfmlsdy o&jdvjlhny ks § &OMmisddyolss?
BesteW sdzscd g dyPEHTIylsYf dyde” &3 fesyj mMimsds ndy [ [

vOB A YO OOl O] Eit IS ttd iy axj B tHEEE &
shdetse j §dsjersd Casow T-CHBEM®Y. )} OOk st dpijHd sX,d6 Iy

' seEn 50 | Octﬁ(?)o% Bt? tc(?q;jdsfi tdeéll, ’ qﬂgcﬁt?%f?;bc

TiC( mMO8a@) 3 &g 3617 ,0010 24 N 1 024 N2 0
TiC( MO8a@) 5 g 3621,0010 13 N 1 013 ,N2 0
TiC( mMO8a) 10 o3¢ 3647 ,0010 5 N 1 028 ,N6 0
al%hum] | |

) = s

08

N

04

02 - - .

0 500 B _-_un

O] B

t dMEWBECO) duWjtej dzaydodz dzsj ©WOMYtej HYdzj dedj UO
tOMmytej Hdzj dzdd uUOMbdy 5 MistsISTHMORAX) " dtod
B ~SBtOBSISOdzdz" = 9 Isjyidedy 3, 5 d

1 0 tod MPALS]OL Odz" WislstsetcOW dd N a0 ) @@ O Hztzi 82
®dde [ [ o MKBIMd iy BdOEY o O Isfw YOMmisdyr

sO0Cdd3 BBELOL 53, ftotsHisdy dlIsj dzi dztsfyls [ 9o or s
BgCtesMistczC sktcz Oc dzsd3j teOlstso o kf 5 dzkff O jOdgrdas dfy dgjOfi



200 Mkm

{ MBS ctY sdzsc Y OcC sk tOsso-Cd MPIK@E" C so '
BJ - 5B OB 515 Odzdz'@J( 85) (Hol)UJ dzd gz

3.2 (OMujls OHdOBOIdUj MS B2 IsJie§Egus OB PO did ts

Isj ff dztso ts¢ tw3jehLOelzdoyqd MC d tsB tc O Fif @AY figlsld JS fitgjtsdn Is tc [z €
ftcsHEZCIsse Isjf dzsosets oL ter 9 O

U fdtser Hifjteltf dASydd GBteOL o OZC o ¢ PdBIPBIY RIso | 6
mMih jMise j dzdzts f so dzdwis! dzO ftetsyTidCulf tctf J € k diylg v
odzdwdzdw 1 Issets WOSIktstcO® ttOMMmydls™ e Odzd OHJ OB Olsd
LSy jed ) dels Odz! dets dMMmdzj Hisesbdzd YtsojHjdedj MdMisy

¢HdOBOIdU) MS s s (Bf) e BCx@u g te jzdpds™  te Off) i Jsis
Isjf dztslsr BcOL 5 Odzegy ¢ O€ d 1020 g @dzd O Tie g O Gy 6 d
208K H 8o MdAY Y OO0, Ists MftcOo jHdzdots Mdzj HEE N jj EtO



59

YO "YQb6_. 6 "YQ6 w666 QY (16)
LHJ dz' dzOW Is'j 1 cigsHj fBS s ls
6 66 4, 1868 (5T)4 10 k@ iB56K)[179 (17)

VHj dz' dzgOVY Isjfdzsj BS tsfils! S OtBdHO IsdlsOdz0
& "YQ6 49,57 +Ti0l,50003)3p Adstkdz{2981 3430K) [179 (18
CdzlsOdzr f ¥ tsBOL 5o Fazd WQO OB Y HO IS WOz

sskdujmisets Ijfdsk, djssrtHd®s] TICdY 3 oy j
298 s HE Isj & jcOH@B6=13BKo dzj dzgd ™ 3j H

0 "YQO 00 00 Q=¥59422 +8727% 146701 1 %(19

UG H G dds, Coltstesy By jls BT Is! dL tc Offn s ME7H10S
37099 -

4Cter sOW Isjf dzslsO Of dz@a3dzjod2d W € T oRliEBRfs dz'u ssls o j Isfls o
f zOo dzj dzd@uls® j dgtrgzismw 13020L3 = 39060 .

tOmMujls "$OFB, yYbts OHJ OB Olsdfjuiid30W tc Gojddf J s Od5tz,
f zOo dzjwiaff.w IRgd 1 stsd3 Is jHifisdgtislrls tstayjdsC walrf dejse s, Ylsk
o YdHEB] Momisswddy d@iH! o MsMisOej Mmd3j Md.

J B3 ~ 5B OB BIs Odzlz( M3 MM Fdzlsqic Yy ®Bs&EOdEI Cul f©P
tedMEz2BY joj HMIsOo dzj dz" Isj Bt ORB vl MidkjOMm jod],dz. Bl
Ybsts ftesHtsdzydlsj dz' detsimls: [ [ o L dzOydlsj dz' dets?2 fMlsj
M3 Mwa, dBj-cBOB SIsOdadsln dad fighitss) dizd,j s & fige WdzdQizz
toctsodzj A3 f j Wi P E Jez®zgfl. 1 5 BBjtej ko jdzdyjddwvw ot
HdWWEL ddedz" J tOfmMmlsswdzdw, t©OMIsjls Ctsdzdyd Mseats
Hy ZOj s o tsL BEHCHe dic jiyddodsij Ludd . v 1 fgeOfyHOjdls j dz@ Mise 2z j Is
Isj B j cOkter tj OCyddades?2 Mdzi Md (9o jtelsds Odz' dzr J
®&ddz, vl d&ZOYddzOdzw tOdz " j, ujdB o M&JMmd §shd
LWWiClsdoder &8 kZtotsodzid3  Jtcjld3j tizg § Qtztftsr A Is @) B3] fijpddy f
Isj B3 j eOlskztsr f tod vl Hisfisd ¢ ©dzd Isj &3 j BPBEFcOl
dddyddtetse Odad Tign) DS g g dzdud ded § d3 f§esHBdY dlsj dz d
MsCttOh jddj d3 HdWW kL disdzdz" = tcOMMis ss®@diAzd dij HE BOL t
Yyofmlsdyor tj Ocj delstso . 1 Oy dzts, Ylsts dBOSC Md zOdz' dzr §
fpded 3 O¢ sw Mt g dhBRREE B usls @y dts Bl Widdls!: y
tcj OGc J azBiG 99 BOtOB OdzO~n dzd dz! dzd y' . v O€ yojmJ R)ls cpdiz
ddadyddtetse Odzdj tj OCydd Y§esdmn ushjdlfy ePftcrls | dgtf



60

Lol Qs did flsQudsj | fdsj g, o3j iSBLOBGlOddsE?2 10 &
fdsj N, GBELOBGlkOdEs2 7 &Jfd O &GOS MddHDd 8DV A
CBEOLHE dedyj Isj o5 j to Osde te tzd M jzO b dzgstieg & O lsg eird  § dzC

1t olsjCilsdsd)

-1200
1000 +
800 -

600

) B jcOELEO

400 ~

200 +

0 100 200 300 400 500

Iej @y, M

{  MEz2BEE j tc B¢ odgpE Odzd W j MS B tc TGS HOGM) =

foR

1200

- P — Tmax

o) —

8 1000 I S §

N o
2 N
O 800 B

s Tign

b

= 600 —

» \I\

2 400

200
0 . . . . . . ; ; ;
2 3 4 5 6 7 8 9 10 11

lTwei®gy [, d&Bdd

t dME2EE 6 650 J ©Okw" dded yd d HH o Qdzd3O S uinid @O iz’ (4
HsMisdeOj & § fted vl GICEHBGEES Odzdz’ 7 fd

1 d Mdssistew dz0 €O iegPogf 3Mddgdfigel [ [) HEB s B3 J Ok
BSesmisickzSbkte] §osHECIS®s Suslef dgj | BH@BRSE o Gk



61

(tdigss 022, [HAOSB o Mistelk SisHAL G tstiferfsi £ IS Isagfz 1 ¢
SBtOLBo Oah djfmw oMmdzj HiisS d jzc dajdid s Hzdzs{ddlz (I Seprsoghideds
sBjHOzj dzdj HOMzdzr 1 fesidsj ¢ Is dtisGskiic Of {sEHEEN )t
SBcOBBIsOdzdzs?2 10 3d dz, ‘ralakd, | &)y . tHEeAS®@GSE aZBd@zd J( |
oty i3 vl tng (

t dME2RELdC Moz SO § Tk GI) wj HisEatEnBEs &
Isjuddddy (0O0) 3 &Bdd d (B) 10 B3dd

!
£
N
+ + Cu
R *TiC
P
=y
14
B +
I W ;
bl . * . 10 &ddz |
g - . *
— +
59| * * . " 5 dddz [ J
[ +
A o e
A A 5
30 I 4|0 5|0 6|0 I 7|0 I 8|O
20 G .o OH .

t d ME2BE6E j dzls ¢ | dzts ¢ te © Bl o3 jif Ae@sdadg jisfitsSod s B to @BAS 1) ©-RER)
(3, 5 d 10 d&dd [ {)



62

3.3 ubtokClkztede j d WOLGSo' j ftojotcOh jddw ftod !
sE0B 5ls Odzdz’ Ti-ChHigPHPI) OL dzd ydzs?2 BV sdscdj 2 S
Oc¢ &zt 3] ©OIs 5o

l sdzdesy ftetslsj C Odzedj WQ O Cdyhgfgdziss ejOod3 s Ofias @ (h f§ & ©

3Cu ftwdeasHdl ¢ W stcdid teisee. Pl ¢ B AE4OE s Ise® 18 j6 O dz-
o SRS YOMmisdydetsy (sl Oy e QagdQS ylfeyTgHrd  fipdod
dzd Misj ndBd3] sted ydzr n Mtsd Hddzj ded 2, Colstster § BEzH Iz
Ctsdzd yj Mlseo j dzdzr d@3 MsMis o sd3, lsdzd yoOr h d @Iy Bls y J &
Is otejd" CRrRu ftod dzOCGte] o jsls @ tedz’ 720 0 MCHj dMO3EOD ) T
Mddasj L JelzJiGMWYINDOLIPS 6 dzOMEzf IsTw  fm  Isj &Y jt tef@ideziads@ d3c
it d Odzt d&zOW Isj B J cOIskztcO® tBLOL Yyo fted G R HBYJls I
tslsd3j UJ dats Oo Wl fzls ¢ § dzts 6 te O BBO R AT HiIB3IE o ff ISri3e d3fiyd3 e
W OCudTiCf cd MizlsMmiso k& WsO LBET, dzjtEBMg OL s O h j 2 Mw o toj Lk
Isd s OdzO tdd fryiziadsC (

N

i # #Cu
- * TiC
a + Cu,Ti
=y
0 ~ Cu,O
-E # 3 diddz f [ + &l RrREw 70
= #
el r A\ *
B
-
%) _
5 # 5 &kddz [J + @8 RrREa 70
% . * #

30 ' 4I0 ' 5IO ' 6I0 ' 7IO ' 8IO

2q, GicOH .

{ di226E ] dis ¢ | defcttes@dgg s 5o CRu o] OCY 6 OREE) = fick
f sizz yjdd@gtcnj o tsds Hts 700 Aw (BjL o' HjtyCd

1 0 Bl 26501 0dz0 &d § o s fils to iz SYistzaeOy jideils 6o eistes 84j ¢
quisj 5B OB SIs O MORMBE M 2 o' H jotidy HP dzdzs 2 . Is j[d3j ot
Ylssj i3 j i@ zEO@dzdE© o dz® v dzj7HODM s @ IS thpigelai®y  ff ts dzlz y j dzd W
fesydy 7 CtsifOCktss. | MistekSlskiejdy Orjsdash gty j
fstedmissmisd TiRCée MBKIWDNEBo s tbded Bsdzj § o' MsE (PAO> Is,



980AH) M o' Hjtey § 52

SBKOL YO dBscdzd 1§t or NAGKA .J Ld5j dedddesizt ) txigOy j5dpdz"
@O ©d WS

fsC0OL Odgr

63

fted BOSCMdEod ds?i BBl FOb i &y

-
m

] dzls ¢ j dzts ¢ 16 © Bge &) 5 OddsigHs &

{ dMEBEL S tesfstebClsbtc® § tHkC st oTi-CRHO-3E] GBS ufd tedzc

[ [WBdkkyj dzde & ®@OG ehatsy fged HOdds?2 Isj &Y j ts
H
£
N " # Cu
) *TiC
2 . 4 5 ®dd MO +°Gru 980
=y * * *1t
A A o~ e
1%
8 x  * # 10 &Jdz MO +CCRrRu 900
@
=
g . % # 5 ®dd MO +°GRY 900
— )
ﬁ xox 3Ld3qdz,Mje +°GRrRYe 900
24
- # 10 &ddz [ [ +°CCrRu 950
- A
20 30 0 50 60 70 80
20 ftcOH .
{ dME2BEEC | dzls ¢ | dzts & to O BATIC-CUts diff ezl g jsdedz & § tod GCRu

fd3d MijCR M O-JaDJe ' H | tox WD ¢ finte dg @ dzfs gateZO B Iz gl dz



64

I OB &fujHMsOo dzj dz¥ §OLO®R) ster € ted fls ©dzdzd yj
Coif SLIBEFst tih jlkSd BjHd o SEBfsLdsOn &OSsH
Clsd §O®BO®Iser tjhjlkSd Mol CiEnlss Kk j tspQ tojdsk
sqlsOE® . [ 4§ j uj dedz’ JTIC-Cusvdstf dev sflisfhv = dzOdes s e S sz te d to
©OL &3j 67 EpEMshdmdr WoOL d&jd'"j 100 dzds. [ OL d3j 1
fesHsd dlsj & dshisd fjHo Otedljd ds?2 [ (§seshd
MsOdse dlsmw &jdz "j M kojddujddjd otej di3j dd [ [
SHds2 Isj i3 J gBEBtci) bk jw@yj dd) @3 Isj B jtcOkzte’

fMgdedsjL qetso OdzdzO" o SERYGL KON, wodwjlsmw dzj fMls
By dz2t "] YOLOBIISLO toj h JTIES d1 §ls ji EBGetztigsiicyuwddss@dedz’ |
jh j EBCIE s ol stwls datSMijodzdisd Of G0 tsdzj G df HEso Olsj dz' d
BOL jted OkOR ©MsOjlsmw dzj Sl ¢ t5dd qFisath)s ay
Bjdzv s kv, COC (0o ddts, daj Bodeslstdedzs, Ylsts &y
©jhjlsCOn o,B5j b@&Es]d dJ° skj ddstHihlsoXgH j S Od
5j &Y j OB BLyOfisd yudsets § oslsj ¢ Odzdus @ ELL Elsq derfiyd 16, Gr

U OB dBNOLOR) ste” " [ BH] BIEBSEMOOE By dIstso, ¢
fted Cru f sipd) Y MEBCO) 6] " Hjty¢d ftod EOCMdBOd
5 @O ste toj "dijlsCdd 3ydiipmj ste tejh jIsCd Tiglsj = d

4,327; .
Cu TiC
sty sLdls, §t
CR U ; ;
: I OL &3l ¢ . t OL B ¢
a, Y a, %
! I[st. o ! [st. o
36 FECiCY 3619 61 f| 028 4321 >4 | 088 \
3d3d dz , 9POLC 0,001 0,01 0,001 0,07
36 TiCiCY 3620 49 f| 932 4321 26 R 125 N
5d¢3d dz , 9P0LC 0,001 0,01 0,001 0,08
36 {EKICY 3620 33 [| 005 4312 15 f| 133 \
10d3d dz , 9POLC 0,001 0,01 0,001 0,10
36 JiCiCY 3620 | 028 4320 <
5dsq dz , 9B0SC 0,001 61 NI 501 0,001 23 N
i 3 X ﬁ}‘:'ﬁc‘ﬁ 9 3660311 Bsdzj j[014 @[4329 000 31 K




65
[lsHjd dzr j Tio @ipls dizgrud ds' Is ke j MISusfy sL dlsseo  §tod Bt
(Bfsdzj § Isj Bz j )0 Mmisd(n dzté { digliztezss dzbTls P = &8 b & dgw -

[BEOL S ©daPMIE Ote s  H OfN s s OEAD | 1§ I ts & j slzn OO dzg € O h
HgWWkaafddj etsH O TG[ESHL fndets?2

Wy

70 MKM
{ ME2EELdC tmistlS s 2 GO-C fssgiphsy ddds ¢ s G R &L § B 9
C(MO3LY) BJ -~ 5B OB 5B dElkets BY & d BY dzdgO dzOdetm)d Is jSA3dydtatd

l MtckzSClikzte] SCtBRYtsLdO, §tdzkzyj ddse H R ¢ Od dzts
(1t d HR28e§ , MtickSC szt MEsEstETT s hi 53 Q [(iitkHdiBE s @,
t OL dzd yoOs Ismw Ho O Isdf O tBdOMISj2 MstekzSlkztr : ¢t
tcOMmY toj HJ dzi dEC i A€ dfous'dzdzts € 5 te QL digi Bigi 4, dzjddzdig Bj dz X frddafs
CsdiBf sL dlsOR, MY j uj &dz'BAc O E[ts Is OfdadigisB d , 3 d3gd dz, Ti® B dz
tcOMmMftej Hjdzj dzr odzklstced OCcdktsd3j tOIstseo. | S tesMmistel
SBtOBEBISOdzdzr = 9o s WOkHEs zOMmidd UDO MdzdedeH § dzd da’ )
OG dzs 3 e OIs OBRS, € ) wfdgjzrdass (s g tlzG3 ts9 Odzd J§ tsB dzOMEQ, 2 ,
sBkMmdzso dzj dats H o IR tc o st d yiff da® izl bzts 2B " g dzj H sMiIsOls
fitej d&3d "do Odedw toj OGj dzstseo ftod @8 dz) Jals tsaet®©jv d3j a0
IZsC Odz! dzetsy tsBteOL s @AY d , tc Ot DB OP L IfEjlsifgvwe , L © My
f dzOo dzj dzd v  dgCsdg@FPHOudI sl ydz' = CtsdzlsOCIstsea Y tSH HJ:
or MsC 82  dzslsdetsfmisd 28 tedu SHRjute X (Odafifgz delgiSHd o B sdzj
(BiAHE Ocdsdj tOOBd) of"j, Uikl |ty h @i fi0k:
Ldzj 3] delsdescts O@®W L O (t dMizdets¢



1 - abnact
T PacnaaBa

2 - HOMNOIUTHAR
obnacTh

-L..._......_.: ........ — e

9 G H
t dmEz2BELd CesMistelz € Is iz eT0C-Cuts diff tfsj. W Jsdsdy dii-Gr(d FRC3CA(Ptel o3
of Y ¢d § todfOdzOdti? s Sdhfdjdad@fFdzBl [ + ArRe (80010 d
CRu B0 (9) 3 zd o ififs te AT FOMRA9 GAsS OL Odzr 5B dZOfls
(6) 10 ddde [AMsBBFREEZIODOLOSI jtodyr | B &ZOMST
6jLizd SOlT &St Giz® gzdas O 5 6 tz@ P izi(WR e is 03§

l dzOh jeOB I8 [ f 5C 0L Odzdts 6fifo Wi dzO oddiy Sa@d dalzOls j to
BsteW sdzse d d yomlsdy o B3] - 5B OB tSIs Odzdz" = fmdgd Mw -
MY j yj dder = -@( MBIFPUN,d TB8tcOB BIsOdzdets?2 10 dBddz, tslsyy
ftejlsjtef johjeots § dzOo dzj dzd 29,0 SO)) Bl BY s& @ath o X figf) Izt
ftoesdgj Y lsSd &BiyYHE Ocdsdj cOIlsOdd . Yy Ofisd yr f stot
¢ dzts dzdz" C dzsC Odz desczslz §f dzOo dzj dzdé dzO CtsdzlsOC s O
CoRf sLdlstse dzgj B dzOtelzy j dzes  j toj f di@d2€zsdedE . =  ulzj udeHh
f zOo dzj dzedé fted CRu Htoswodwels yofmlsdyr, WtedkzO
v O0Cdd yombsdyr dOdetsdzij YOMiIsts o Mistej YO fig B o
1 dztsh OH ¢ Csdzs OC IsO 0o dats ts mjdelz' ~h j y Offdete{hyo Higllz h ¢j Edsle @ €



67

yomisdy, vybt ftedotsHdls & L dOydlsj dz desdsz f sor h j d
9 Moty wyjtjH! MfsmtsemMisolzjls dzs¢ Odz{188s By j tfsjp & jsa
Slsdzd Isdils! , vyt Isj§f dsdyphizpded i &y Jiq &isistsiPls@ls ©
ZOGctjo O dBEOLjtedOdO orhj Isjdi3f jteOlskzter  dzOo dzj dzd
Ti-C( M3 ®,) 5B tcOHBEEddzs s MHBOM (J dzQulsts EsteOL HiS  dad
f &zOo dzj dzd W dg)rucfizj 5O OB j dzdaBo dzj dzd j BOIjted OO o
sBMdzsodzj dzts Hj2Mmlsadjdz L dzj Slstedyj MS 565 6O AsP dzd
odzdwdddj@Pdz SLslsjtedsdyd M&ts? ey OCydd d o dzd W dzd
MstozC lsktotssB toOL 59 Odzd j§ CECts df it Igprdats tf@iaids ISSjrR of 1 8 4

t dMEkz2BEX e j ton dzsfils! dL dESBO Wy dsfuly Ldafiss tneC ( ) CIGA)Y M
Bj ~SBlEOBBIOdzdz R © Isjyjdedy (O©) 10 Mdds, (8B

Jyjdedds HJdOM®BjIste yddzddzited yj MS 56 sH dogd 3 D Jnls i iz
f dzOo dzj dzed J [ MABPsCO R . o5 SHW N JRY wd ol | SO PG jmOo | C
dihd2 yjtjL dj ) yOoindsdaz @ (B0katzls BB l,0L yO HJ O] Ist
20 BS B)esHBAY dlsj d dzsfls D) dydstiis@bAEM QP s 80 HR v s ( dals
YOMmlsdy dOctjoOjlsmMv L O Mujls HytskzdjsO® 1 W¥W¥jSko:

Q:|cts§£%Dt, (20
GHRIl1 dzj Sstedyj M s Mftetslsdodzj dedj dBBj Hdese s € tsdzls G
[ YBkdzjots Isjffdzs tOMratHEZj MY dz2O0 dzOctcj o d3j ¥ Yyof
z2® dzOo dzj ded j B34 H ] :

l¢ 3Dt = cDT +am (22)



G HJU(Cu=8 9 6 0 *iCHcdztds dzts ) IS(Cu) d3H B,8 9K Blz H jydz Sdg@W
s § o3 § tg@sizter 1 ,CASaBk0RBE I8 @ dz' dASl$ te o wigf)
wj AMALLBS or sOW

Ori du d3d daj ded |
e eslsdo dzj a@)i

Cdzls OC Is O.
) sorh jdzq

ftetsdMrtsHdls!
dsd H dz'

HJOMJ stets e
fzz yOj o :

sj &Y j eOktr

v OB dA4f yoOt jLEdz IsOIsT

68

¢ s 4sDt/pr? = pr?} «(cDT+2)

Isj &3 j eOlskzter
tcOL dz' -

CsdzlsOC Istso
ftod dzOcHdS ol ) dif J BE@Isktc’
f dzOo dzj dzd W

dz0

Bd H].

®Bd M UOMmIsd ydetsc ts
) ls Gnydedre § A JA O dajOuinaderisk
ftojlsjtef jo@edmol
f dzOo dzj ded W & a3

(22)

Is§ § dzts §

sjf &zslsO r §f OB i |

ftwd

v B jteOlkz
Hd Of OL tsdz

RL d3j dzaj o
sj B J tOlIs

stsgHEMNJ?2
B4 1 WOMmIs d

dOdsj st d3j H
Bd M UOMmIsd ydatsc t
ftod s el j sd@rohdgj

CBBdels O

oM BEg YOHOG B HE O SRS
fojlsjtefjoOsh jats § &zOs dzj ded j

CrF

BjHdzcE s Cf dzOCG©RTo j § S 5dzsIQSas,
ftod DRt BSOS

4 240 Hs 40 1060 10° 0,65 oS¢

4 9BO0HB 40 180 10° 0,79 &S

vy BfjeOktel d&jyyYOmsdyudtsets CdkOClsO0 o Ekids

Hsflls O sydss fp@Bpudets @2 s is D nolskso By &zt ®is ol j &5 Y O

ssdh ddzz ¢ fMdHdr A

sBtcOUl@MmMkzismise dJ )

) 50 j 67 dzts fyls

B4 MfJudls!

Yyomisdyr
HiWtstedzOydW
Ctsdzls OC Ists o

sBtcOL 50 Odad J§
st sL d yd sdzdzOW

f dzj dzts €,

O OCY

qL d3j daj dzd

\
\

B Pt QO] cOEHESs OC isddg L ¢ d B3d
(vOoBd)ydOssL sy dets §fted MY j ¢ OdeelCd MY @B " f Jsdilz'= = Mifizg d
Bj - sBtcOB SIs Odedz’ R

Yyls ts
HOo dzj dzd W .

Oc¢ &Zsd3j O o

My shsemise kzjls

d d3d
di3d Y WOMmlsd ydzel § Mk Gztskizls C
fls iz ® dg e @v jBlg dsdBg &0 Is & oS dz'
oty Me B o dzO dzts s s tsls bn ¢ df ty ©ds Gedipeaez dzO d -
fted My j<Odedd,
ftod ftoddztsyd dzdd

| tdsciss,

t



t dMEzWEEe dzsdzj cOIls o  SWEH MO ®,) dygosd B)Fftc OB sl Od

HOo dzd 5 MlstekClbkter ©B®OLYSs, fk-q(d@@) ff
fosf mCOEfF &set) d BJL Gtesf kM OdzdW) ({4 doky XaEsd {16 §
SHqdOCor o IsjBfjwOskwOr d o tgjt]ijSddonn ] i sasngdts
WOLTCfted 4). [HdOSE Mkh jMmlse j dedzsc s k1§ dtsls dzj dzd
fesdmosndls. 1 ftkClbt] {§ totHHALkdms )0 ciodded d
fslsdshls! CsdfOSlk0 MmimisOs dv j Ists dsf3s L%.Is Of Is ditshizizisy
950 Au, 5 )YeduzPo &k® §6 O%. [ 5COd detsj o zOo dzj deq j
by deslsdzj dzd*, OC €COC ©OMYf &Os LiOHiEat s o @ o
fMlstekClskte fdzyjdd 7 CtkfoCksfted s5ABa,j ) H G OSE
Ldzj Cledui MEsets k8CO of MsCs2 § dskdshisd. [ dv
i sdz L o @ded)jsS B[ € dzjt Po dzj ded 2  Bots dajjjte NiStafts H s dzy g Is §

W - - o # B
§ ,'f’ SRR e’ O, " i v\ o J
‘¥ 2 B = i WAL SR A
> : ® § SR
T S SN R
- £ ‘-‘ A o ‘4.. 'f'
‘\ 2 '.' ¢ M
SR
e i foy ' N " o
2 NI A s X -
) 3 Xk { RN T 3 ‘
s =1 T R et
"'. } : ’ A"‘;> » -
mi s £ o [ PP
Ry S S ) %
: : SR N
- i o " ‘—.:".
X Lad 3 ‘\.-' »:
7 P
ey
30 MkM
O] B

t ML S tosmistezS szt Ctodif sL dlstse , )Tz ig@3day -
(ot 3% ®BY & d f odfO dzOdeti? Is 5RfdjdaDd)s z1q 1BP&0f Ay, 5
[10; (B) 10 &ddz f[, f@u 950 Awuw, 5



70

tOMmdsts & tzd Wdzdizjj dzaftc jo " Hig dor| ear@is e Iz ¢ iy tg x| J dgals | dishO O

tod Mz @XYitsC OL Odz B3d ¢ tesMis to FTWCCR te ' ) S g dedz' dAs tsf) 6 O L
o' Hjty¢d (0, 5 d 10 dddzifL § HeB( fy@I80)) tojlsriztics) t2DB8E
53ddz. 1 MbwckSkkztty oMmMinmn C(RBYtSLdlse ©OL dzd yos Ism
sdlsOdzO0 tsB d&ZOMIsd, yYlsts ModHjljdz Msekjls s Istsd,

ftcd CRu Zxd &ZzO0 MsOHdd dzO0ctc] ofQ. uj tedasdgts, B j 1 ls &
ftedmMizlsmise ¥ Is (i@ @)ster ) Ad3d Isdzr 7 Slsdzdyd?2 o
MYy d ujdzde = Mt ote] d3j daj a3 , 0 "dajj toop® B[ dzsoH O Isd)v 1 0 [ E3ff
CsRf sLdlsOr eotstedls 5 Istsdz, yYlsts dzteqd j oy Ssdj ytfj tezf j
CRY HBMIOLtyYydsts Hdzw Mk jMmlse j dedetsets ki dztsls dzj dzd W

K DS RN S it ; 4 SRS E s rahe s s BV R e TR e R
: R — "’, / :;- 3 ui ::. .f & | 4 ‘,‘ b7 = f “ ; & % S e 5
NI B TR O e - e : * SRS BE 7l
100 mkm 100 MKm

100 MkM

9]
{ I MEWELJC tesMis ol € Is b 6TC-Qu s off s o jsdzde’ =-C ¢ i) OIgas) )

(0) 5 dBddz [A BY LC rY HYFM K d5 o3 dz Af [ ortc Kjdkeey Cafs Hlf t
BOS g BOd des?2 Isj &3 j 6Olkztcj 1 0 dsqedtej ds™ ) o 'S5H JHEDL
BOC d BOdz dets? sj &Y j cOlktej 10 dodd



71

J Coditf sL dlsOn, 98¢ ACufj tezi Els mtfste dCu I Ti@ QL )z &8s &
o j dzd uj ded j 3 ftetsHisdzy disj dz dztsfyls ddztseR ™ Holj Oyt ticy) fis® Lj d4c
B4 dz¥ ¢ sw-o d U B dEls Mo W L Odets f o " ANECSod df tShptf HESL tafylsQ) da
Coltstes? ItsttdtsL Wis HodyJ (e dhbjtaChizt f O B8 sdztc B3 tc ¢
Is d Is @zge@ ¢ stz € & OHls fig¥o § dzd U J dzd'j wij toey dkj tfiadfs adsRpO

N
P # # Cu
IS *TiC
a : .
IS # 1iL orHjtyS¢d
g 4 JTHjtyCO 5 d3c
o L U W X
-E # ITHijtyCO 10
] U U
20 3IO | 4|0 | 5|0 6|0 7IO | 8|0
24, GicOH .
t d MEzIRBE ] dzls 6 j dzts ¢ tc O BBAFIC-CU,ts d3ff tsdziz s jsdedz’ -~ T MOM @) f

3Cu(5 &ddz [ [A fMcdO2eD 3 otcj d3j dzj &3 o' H j &

v OB B OLOHB] ste’ a e jOjLisfider [ st d U6y CotesitfsLaflg s

sy dzdz’ & ftod S Ru fA(cipO36m)e ' I Ofedjdij jlsXe Taij h j Is
3,615 . 10O®jltt tojMgHESHF2Misi o dsdjlsts
Cu, ¢ sdzlzyj dzdz
ds'fndsni%_scu’lsow { OL 3 { OL d3j
Jn5BOB IS L 034 ° o L d3d °l %
fed lsjofjoes & "|Ilst. H & Tl rst, H
. . 3,622N - 0,31N 432N o 057K
1 JL ©"HJ] B> 0,001 57N1 0.01 0,001 20N 1 0,09
. . 3620 | 028 4320 -
ltej d3w o7 H ] to) 0,001 61 N 0,01 0,001 23 N
. . 3,622N N 0,33N 4,323N N 1,45N
led g™ orf Hi®Y 455 59N1 0,01 0,001 28N 11 507




72

3.4 [dStemsiekSzed d Shss | ddsTHsaufisstt g s t
L dzj SlsesdMC o sds WICH BHORIDY @pisi MR o jecdzklsr 7 o
sBOBBIS ), d MdjMmj2 §seshsses TiC

rdqwwikL dsdede § Mp@NMIEEMEERHOY p dzi SHo e @zisES A B |
Udd3 o @B ~tsBOBBISOdzdz" = Md3d MW n .TIC v J ds OR) G &' dy d3y bz
fslstcj B8 Ols: Mv BBBdZj J] HBSdZCOW 9" Hjtey CO.

I AtH] CrRu f tteHBCCMHRIERY tdpkjldniddsf j tOlszicj $OMIs A
My 4 o O s tsotdOusts | Gp diw dzj tc g miga3: § tf dzlz w jOddals diz 3O 1Is j to d ¢
d dzls j tc d3j BiCudzdzddgd H d ¢Otcd ifj B dztisS s isczC Iskztc ] d3
Ctozf dzr § BB dzOMIsd d dzls jtefly bsddsEdzPB B o 1 (cifj tdf 5iB)O I I
M jSOdzdY Hts 900 Au 9o B30OIlsj &iG;0ddpj Wdejsqffyn tSdfi dilis j td
t6j dels G j detsG o OBBAB)  daj ! (Eplzd@Bdlz » falBY smwd L ( md3d Md, da
ftcdotsHY Btcd§d tctso Odzd TiC my®dgilsifjyc s fdsOL fgiE @ O dzj dzd f
Mddas L d etsew OlztetBREL dIs O, B3N B BLE QBAE)ERY dfted ) {(dBEs S B 3
U j d3dz" § sB &zOMis d, tcOMY sdztsy § deddlQ,  edgislsidztisd B Usdz yt
yofmlilsd yodid dzi f otstcj Ocdteso Oah jGets Pedzj etsH O. t O
MemisOo dzy j 4 0 B 5 digds, ftcjorhoOw tOL dJ ter st d&3d HJ
&3 - 5B OB 5ls O dielz( K) O-FCB s P 1z8).y ©

N
# #Cu
- *TiC
;/2 A TiCug
5 # mdsj e+ Ciru
-8 AN A A #
o) * M L * N
o #
£
B
b
1%) fMdsd M+ + Cwu
8 " .
a4
0 S S §
20 30 40 50 60 70 80
20 G tcOH .

tdmkzdzBiC ] &dc | degsctcOBBR § osH-@CIB@BEEON rizg MdsHB J. PG



{ I BELEd Bt sEt0 ¢ & BIwRwd SEEpICH if G3aar)y jzdzdz
ftsHo j&% dzgily j C Odetf P) Tu& GO ( mt). 900

l Oy dets BlsdigjIsdls' , yYlsB-Ce mMEIBY], Cdrjue ffsdgjoMmidic e dzlzls s
ejLCd2 MEOUJ s Mmd3j g dedvw HopfQidaeiaiiase  fategldy ff s O G &
1" Mstes] kY deasdpuiaf dgg gz, ffiso WL Odes ) BBLOL 59 Oded j i
fdmis iy Isj B j @ CBY OpIE SV ¢ d MisfHsOo izkgls MG J
B3 - 5B OB t5ls OdzdFi-G ( MBIBPHMJSH 5B dgF¢DYS 5o mdsy M j ded v
ftesdmMratsHdls, dzj Mdiislstew dzO dzsC Odz! detsy i dfCrplzdBg =R oBd
Clsts L dZOYOjIs, ybts Bdzr " OW yoOfmls! BKLGOL YO MO

1100+ r4

1100 - 4
O o] T vi®IjBOBEEO, AC %00l — UJC_BIIJ:tQOjEIztGO, Ac
N — BN jdd, ®&BE L3 N — s B jddj, BB 3
a ¢ @ «
© 900+ & © 900+ &
= Lo = ) Lo =
= 800 - - = 800 - -
& & g &
5 700 e © 700 L1
600 g 600 o
T T T T T O& T T T T 0&
0 200 400 600 800 1000 0 200 400 600 800
Ity gy, M lejgy, M
O] B

{ dMz@BLtd Bc OB’ ¢ vojaifid Olglaie(@ e,  SdzizyJ dadeTiy
C(MG®Y, dzj YBGHO LG AdEISGEMNEA®Y ,d dfis-)s BiNal)siwls Ol



74

{ OMMdstsisted 3 W tstedgq tots oT@eRq jo O tselyifitn Ligfdsdia®j L @ fls s s
dMmf sdz’ L thpdQized jLd tc s o O tfztizs & BIC.G @deg d H , Is dflds@irzQy j dzdz’ 2
vle, d&jjls o' MsCky fotedmlssmis! d ddsyj Mlss &
v BYjtOlkzter fd)j ¢ @z ® g OO Y dztO cHiziz'ds j He@DbipERR Tz atetifl” Is
O¢ dzts B jotafisds o € oz Yz GRE L  (

{ ML C esMstkSsbtcO CtdfsL dls0, v .f sEzkdgg dadzshy
fstesh § soTiQkjurldutcEH 2C Is) .

I stesh ¢ Ti C, foodzkyjddsr 2 BilssHR wluw, djclr
o fiwsiCdzj e j Isdyud ME 52 B3P @rd yfits ¢ QLOO ded frpddEStgts fyls-te iz G
Cu, ftdzyjdde o §fmdj 10 &dd [[. | (esyj mnj
10 BECB ttOodesd3j tedets tOMY toj Hj dzd dzd iy ® d3j H dzts 2
Wstddgtso Odzad® ff dzslsdesets Ctsdi3f sL-od s ozl @ s dzgzP Is jnte ¢ «
fedmizismisoze h dj o BJCtetsiswdBE Bk teojtf] mCdklsfdita, d Istos o
L kzdz SO f dzOo dzj dzgd™v BOK B dz0 cdz@OMNds BEHRE f
fsmdi [, Sed@dEmmEBsIstej dzdz’ 2 MY tsfisBTIC-Guseditoy § o
fMddasj L 5 ftej Hf sdZOcOJ Is ding sdz' (2 shOUE J Y)Y 51
s rdesdzse d yd MS-=R) ey desctslssyd O o] OF - midztzs !
fsfmdzj Hed hydejsBzjIs BBOBBISCd f§tstesh C s ot f djndzsde
oBLEtcOddY ftod o' ctekzL €| infisitBY figds yd s ik QG SAf® 2O Is €
CRe MddalsjL kY totshoday ¥ § fdzf & dxPHsQ e @ @ sSHWIs o ¢
Is § ~ dets dzts ctEffujj i@ s s W o dzv § Is fyMe | fOI€ jyc dyflatddgtShyisse Gs.d3 [ M ts
tcj OCydtsdedetsets d dgjtej OCydesdedesets CRrRYy ftod f sdzkzy
BN dzd tcOMmMmdtsis tdgjC =18 . dz@Mcjd? M j S Odedd tcOdzj §j Md dals



75

qMe dzs uj dz oW ®lsiasty sjf desls' L CLtslsjtedduj MSs2 o
CsBfsL dlsO.

[ dMEBWELJC sk sbw® (0O) (ot Cso' R OC d&s®]

(dltptesHizCIs) d BIH o Isjuddedj 10 &dde, (B) MG
Ti C( 4 ketsHECIS)

3.5 Jddwddd { tocdthsrsydigdiC@c zdilsi) esH O dzO ff totsy
CRBYsLdydsdedeg’ = O dzs 3 tOlstso ftiod d&ij -~ Oded yd ME ts
sjtf dzseotsegts oaLter 90 d RS totsMmistolz C IsCzuc zdz@) f {fj tm|Qf akzolAt
MteOo dzj ded ¥ j flzg W tcj O y dTsCéds) Cp@NdiFj-)J 2te © Buls )

RMssyded ¢ EZedzj csHO, dMisd Lkzjdd" 2 HdzW ftede it
Cddzj sdS k2 Mtz lskztecdzr » Htoj otcOh jdzgd2 o =a~tsHj Mmd dzl
tcj Oc-g figls ®Ydaf L OB HZ@& dzO tcOL di3j & YyOMmlsdy JtosHEZCIse
fM3d My 2 d fJtsyjmm kY dslsdBezll)r . KO AeH 6dkd {5 ds
odzdwdedy dMmMbsyddé O EkEcdjtsHO (MO 0O, ctOWdls, da
BRBJ ~ 5B 60O B s INAFPEBCL, f OtcQuidjdlstalgsd C tctsMistezCIskztelz M §
TiC-Cu.

t Jdzlse | desf @R so ' ¢ -Clagjef@F @uUs, T i d3j - 5B tc OB Bls Odzdz" n
10 dyduif OL Odaf e j1 @ toj dzlsc j dzsc OB MBI Md M ¢
fofgmlsolze s TWCulz) GKIFcHO ¢ OC dzO toj dzlsc j dztsc tc O RBA3Y
Isdud dedd Issets ¥ j Totely i3y sy fcollyjdsh) dJOr figis ) C (I s t o M d3d f
CleOW distsd3 fe@ja3jM@@Ilisto Mmdj Mwe M MONj2, §oEdpux



76

flesdj kS sol ok@udafj H MlsOo dzj d¥ § OOk Ister g
BjHA/ so jteHSE s toOflos tapjCh =BG CBfidstobdidz’ Bj HieB (o 65t © ¥ ¢
3Cu. 1tsfdj 10 &dd [[] (O0LO®Rjlstt toj " jglsdef®Ldsidg] i
o Mmd3j Mwr fozdMPE@NQROGRIGAL j SCd o M Mve M LOL d &
ECOLT 90jls dzO0 OL dzdydj o S tsdzyj dphdtg @y dydf fleaf ls8aizQ
o f OLO®R] sOR CtdMmlsOdddyi NS 2 Miste kS js@dsidipstmpdst
bedzjesHO dz20: fesqisifidl il ¢ ol dstsd i B a M dzasg ezl
mMgd Mva M MOXJI2. [biikzlsMhlseldQy cdadI@isd HE ©Hp tzd O dzdzt
By jls Brls! tibiddsadjHdd j Slkss o 1B Od s ©E

GjLbkd O] yOmMsqudkscts sl OddVTC. CL slsj ttdkd yj
N

- # + Ti

P # Cu

- #

5. o g o e

T #

£ 5

8|, 4t Sl !

- + + N

%)

< d3 I

x +++ +

30 40 80
2quOH.

t Mk BEE ] &is ¢ | dSicHOd o ' T-ChHacHIQUsT i &j - 5B 608 S|
Isjydddd 3, 5 d 10 i de

v OB A Y@ OtcORBj e wPB &R C tesd gy @[J dBPY tcHisSE 5 o
sfdztso j f dsjersd Cds oW T-ChHdgje @I QuUs.) 1 OtcOd3j Istc AuBh 66 d i

vswsres DRSNS
TiC( et OBQfus )3 fdfd( 3616 .,000 O 33 N 1 006 ,06 0O
TiC( ctcOB8Qfs)5 o3d( 3617 000 O 24 N 1 026 ,08 O
TiC(GtOBUs)10 od3d 3622 000 O 10 N 1 0




77

UjtlodBtCtcOdsds’ TiC( ¢ @RIyl B S OL Odelz dz6zp) ®ffdgj MW 7 M) Cto
sfizh j mise ez kW sE)EHE, S5sBefz0 ¢ OS¢ vl o fd3jzimvy A diy
33 dz f[. Ibd&zkyjdedy § tejLbkzd sOIr  Ctsfye j dzdatsdzifye
fitej i3 de Odzed ™ sz fitg @o dgj dagcPsy jMAts Md3j MW Bd, MsHjte

1200

) ] 7 &ddz [
©
91000— \ 5 diddz |
N
gsoo-
s |10 wqe g
:600_ 4 Bdde [ [
B ]
;h 400

®Bddz | {

/ ‘ 8
200 .
<

T T T T T T T T T T T
0 100 200 300 400 500 600

I g, M

{ JepE0i s j o B¢ BOdRIE Odzd Wj MS d 58 tc @BAL s @GRS ) ) d3j

Thax Tignu ] MBI M2 M cwOWdlssdg Mmddxy0o0ssmv M ke jd
fd3d M4 2 T MRS (

1200

- ® T

© 1000 TT—e—_ | ma

s — o

N \0\“\“
‘g 800

s

- [ | Tign

= 600 o

® T~

) T~

;" L] [ | n [ |

4 5 6 7 8 9 10 11 12 13

lTwejay [[, &dd

t dimkz4ec€ ] B j cOlsbkzter @y ddf teds® O30 dz! dzTrmdy) ISty Id3Y i) dgd
Ti-C( C e OBQfls ) Bj - 5B OB 5ls Odad? Sdsdpdz.ls j yj dzd j



78

stedote @MYy toj Hjdzj dedv yYOMmlsdy 5 tOLBIOd3 d fFis
C(ctcOBits ¢ OL Odzr BB t¢ O lekgigCiai sSu O MG d ylefg wdzR dzj iz M j
(§MzdBS). 0 1 sMmdzj 5 d 10 &ddz [ [ Oc dzsTiRE(@Odsd-8Cyds )
fedsejlsOsls W stdk, BdzdL Sk ¢ MWjtdyujmss?
Meslse jlsMiso ks h dR Stedor & o fls thit ® didd dzis & drjy g i iy 6
B' zO0 § &S OL OdzOTi-G( dgO-Fud)Bjufifgjon 2 j s s Isfighz He'd Is o © d dystes
oMYy sdztsy j dad * d € dgfdzj ded § Bt tc W Ha@E)ESHE dzy@BMSR d § thly | t
o MBjMWE, MoHjyO0hdr cwoWdls, BBdjij "Lt of
o fisted YO IsMWi-Co ¢ @ EMdzd 3 i3 ©), d et
B dzOtlzy o O¢ sfw  § sfdzj 43 0 B@Ed dz Cfofdz ( { dfffp leigfetsidy dzd v
Ocdksdj cOkses ot otejd¥ [[. 1dLSd?2 bkwosejdd Hjts,
fsHise jtey HOj MY fwdmbkisMmise dj d3 B &zOMis j fd, i =@ g ON
(s’ j] CBLOLHE Stokf daj j), &hiid 100 gk IE 0T s hehydi
Cf sdzj dzls’ 0o dzgsdsj edzts  te O Y itd iz JABYCE Js v T ® ¢ o
bojddujddd uyomlsdy’r cwoO¥dlsO o (dfiad@idsbtc] O dtsd

q [Hedem] || Q%]

1611 a0+

lf' — 3 MuH MO
5 muH MO

[ 3 muH MO
|||||| —— 10 MuH MO 7o) 5wk MO
127

| — 10 muH MO
| oo

B0t

| 504

'Il

301

|

|
0.4 |

| 201
D2 101

o 500 pm o 01 0z 0.3 04 0.5 08 [ 0.8 08 bl

0] B
t dik428C0O) rrdWWjtjdydod dsj tOmMftwjHjdiddi Yo
tOMftej Hjdzjddd uOMsdy ¢t MisisISTo e jcdpClish) d tcd d
BB -~ sBtcOBtSIsOdzgdzr = o Isjuyjdedj 3, 5 d



{ {Mz4BECO, B) [stWsdscdv, (o, ¢) ®ICtomsELCls
C(ctOBals)Bj isBteOBslsOdzdzr & o Isjyjddj (O,

stBRYsLdls, MYJ yd et O 4 2 MeBE Y JIs M B OB 515 Oda
Masdmisks Ml te) . ( tsdiee dH dlsO0dO &OTHdIshw
BjH'E BB&OMEY&G]. 1ttd SR fdjhmd M cLOWdbsd, ¢t
Slsdzd yOs M j 2 v  figteeBiskwls2 (tOddy’ MY j uj dedzr &
syjlbdzdets osdHdyr o MbtekClbicj CHBfsLdlstss, &
CoBf L dlsdzs? MbtekClsbktets?2, cHj YOfmisdyr TiC G
O¢ dzts B TSy t OB Is)B, & Is ot 2§ j to dzdffjsstizE C s tolz, Uj 3
ftesHEZCISOR CRrRu fdgiffiziads §fie MONYi@s st Odzmise §  d3d 4 H L
B d&zOMIsd M o MsSCdd MsHjtey OdzedJ &3 RBIHd (BtSdZid Mo
GjiLbd O] &SSOk O &S f@0s KPR YOMHEdq § 5H Hj 2



80

{ I dC esMistk SO € &Y sL d Bith ¢ tc BB @ Jedzds™ -
o' Hjty Cdmd BGdzz@E?2 s jdBPzj OB B oE, daly(fs[) 91000 AsRd dz

tOLdBdte st dBIHAEE2 GAKEDY' Y] oz Yty digfias 12 d 1R s P U3
(vOB @I, YyoftejorhOflsBite@L dgi & S[dsft U diip @iz’ Ti-Cq i) CIE@) M
1 OteOdBi Iste oM jlsCd diHd o & &G «fts@HTus,)fn fddi w jd=2dy
ftcjor "NOjls (OOl Iste toj N JTIESHIR] U 6 ) sy Mg i @35 effdfisd3J UecCri
fldzj Hiso Odgjj W eiaste s ] Csddyjflsets bedjtsHO shlsOjlsfh

UOB ZfNOLOR] Iste” ] " | EHd BdE BSAGHED 5 3¢t TiCEE o
fsdzzyuj deder 7 G €4 ClpBI|Ys) TOLOd stc dgjjBj BT F 1 f
] OOBjlste ©jh jlsCd TP B@RBBj sted Ydzs & 5

yishls0s ] OOd3| 1t OL B f dSte] } OtcOd3| t OL d [ d S t6
i j ¢ Ody B4 "d B IsCu MOy jls [st ME O,
Cuy, 3, i dzd3 wWCu % | TIC, g, i TIC,dzd3 WTIC, %
Ti-C( ¢ tc O-8Cui18)| 3,618N 89fl 1 0,13N 4,322N 27/ 1 0,55N
BBddz [ [, (A 0,001 0,01 0,001 0,01
Ti-C( ¢ tc O-3C;, 140 | 3,618 K - 4,309 N N 1,20N
®qdz §J, G@&| 0001 3IN- L0 o001 | BN 1 014
Ti-C( @ tc O8O, 40 | 3,620 N sof 1 0,22 N 4,316NKN 5[ 1 0,49KN
BBddz [ [, (A 0,001 0,01 0,001 0,08
Ti-C( G tc OW d I < " <
91, 6 dyin i 3,69 545 o 0,82 4,316 ,, g 0,85
z 0,00 0,0 0,00 0, 3¢
[, CrRuAC 8§




81

t OL dzd Uiletc 2k Is Iz tc Tie-Qf sLHgdBtseomddzlsj L O S BIstster A
Eedzj esHO dMMfsdz! L soe Odzd MO HcOd dzd g PR d 9, Edgtisyp didg
e OCydesdzdes? fmdsi mMd dz2© 1 sO0f4 [ [. RN sdz' L s O
teOL dzd yoOs Isfpv s CtedMlsOdzdzd yj MEs2 MstczCIsktej, toC
[189] 3" B dZOtEY ddzd M~ sH Mise tsdzrorn MipdEHPREYEz tc BB H 3 F
mMox k& d z0O dzts O zdzOL ' Clsste" § ddzj ¢ Is Bdzd L € Iz L
MtczCIskztez. 1 OdzsOzdZOL ' tcOL 3j tetsd3 5 deds f sCter IsT
9 YOfmlsdyr 10805 O3 tegdsdz MH j dzO dzls siz@o jai] diyj " IuEi@sdztglz] dz
fted gHda dggOydisgatrf vz Is Ctod MlsOdzdzd yd ME O MistclzC Islz te
Hjd dzOW ftsejterndetsfils! jets yoOmlsdy.

Isdzj j 1 WWjijClsdodetsy f jtej Bih doOdedj SCtdi3f sdzj dzlstse
(f 5 MtcOo dzjfils(ty B IsaftaOW MOX d d&gj s Ils ks BdS tetsdzds |
MstckzC Iskte] Moy d ftcj] sBXZOHO] Is OBt te W dzOW Mtsmls
Ctod Mils Odzdzd yd MS d 4§ sB d&zOMmiIs d . JteOWdls gdzj 4 Is fn dzts
MCtsdz 34 deds § Otc Odzdzj dizer@" Bls fgAsd Is | R'tefnlsOtcze Htckz
f dzsmMS smMswdid o CtedMmMlsOdzdzy cteOWdlsO B MY jydoe O
MeCtsdz yjdedvw. L OW¥Wdls dd3dd Jls dedL €d2 SCL W¥W¥Jydg dzls
d dfmfsd Lkjlshmy o ddoQ usjuigissec s 18HO)lstg HeBEOszOp § o t6 j d3W
MdsOL T 9 @8 h dj fno ts2Cfgdg 4@ d VG tc @3 dfids ® d - Isjdz teOfn SH
BjrfMf &zOo dzj dedj yYOMmMlsdy, MEtsdz S5 dz2O MCtsdz' x j dzd J
Hetso jdz@ f jtoj o3 M d 90Q dzddzj B dsffHI[dAyr dRIstsH dzv vl , o M
[{ HBMisdecOj Y ©Od "Nj, Uik o MBiM¥ns M cttOW JI
Bsdz hjj Ctdzdyd Msets cttOdzdy ®WOzw { dz@zdas j O & Pzl ts ¢ v
teOL dzd Yyt dzv Wl MPY j2 d cteOWdltsds f sfdzj 10 44kd d
ZCOL"™ 90 Ils dzO o tsL disy wazfisd ¢ tis B LN daf g da@idd # O Higdfj i d
MoOy.j 2

t Omfisssted 3 the j ddshisd mMddsiL 0 ¢ TBffedlsta
Bj isBEOBlOdd 6] MiEEng 20N J ddiziz Fiu0(Cc @8R Is6) a3 O fi) i,
ftedotsHdIls ¢ f tsdzk yJt=ed M%6-Cus G ® M #e9Q dbH dzs, yYbsts o
#( G tc@WNI],Is6) 3OMM. %Cu, B3j - SBLOBSISOdzdzts?2 5 3] dz, I
BdzdL S ¢ dmEE s | fidsdesl, sdylsts HisB Oo dzj dedd k6 dzg
Mdsj j 2 § &OMisduds 7 &jlsOdkdzss, Mddy0jls OHGEjL d*
ftesyd M o3 =~ MY dzOo dzj ded ¥ d [kd3jde " Ols! Mtej Hdzd?2
&34 dz' " §J ¢ sdzd Usiiyls © & Olscletdz@itidef” § sw  fesyd M WGtk



82

Oc iz B3] Olsse. wf jCOdd] (odzyj ddasects §sosh O f
COteBdH bédlsgOdBsiklEs dwORtsHdIsMYy o fteshds?2 ¢ Or d
t dihkz@s9) 4 OL Bj te [ Sstteddgy’ H ditsedj ods®@ Oj s 6OL d3j 6 [ st
CRfsLdlsOR, fMBHjtey O o TiCs dzyisis] S tiddesp igid das | HzE
HiWBtedB3Oydtsdeds 3 § ftsdd HHORI o Mmdsd md

tdMz@BECOY [ W tsdsedw YOfmisd w (oc YT 6 BOHE2 %G
Bj 5B tcOB sl Adzdgte?) SRIERats MistezC skEte® Cs®fsL O, f
800w ptoj &Y 6 BH jde)rz) .

3.6 Jldadwdd] fedesn’ &OkiediGsy GFNEGHBPIs ®izddu ] |
BOItedyoO dz0 fted di3j ted QB Ca@TLRYY MdMisd o3 T

1ted SCrRu fMGIOH2 sTOdz OfsoseY jlsfw o dj H dats?
fesdmMetsHdl t©j OCydaddzoy HdW¥%bkzLdw d §sddasj {§t
7008 ©® bkfMmdzsedwa CrRue o Mf j yd dzdzr 7 TICs d3tf O iy GFASAI Dy |
mMddzsjL SCOBdHO IsdlsOdZO L OlstczHdg jlsfpw, ylsts tsBz1
WOL, BBGOLEShJAaMY J ;oEdsasR s eyl df . WieA s ¢ Is @ o
ftcOCIsdyi MSd dej teOMmlsotstedds o Odzt d3dded d, tz® dztizg ke
(t dMERs s tetsd3j Is s ARG ts Bote Cin oAy ldsjfiplyd  fyls @0g(dtdzf fiolets O O O



83

Atomic Percent Aluminum

0 10 20 30 40 50 80 70 80 90 N0
1800 I N - L Il . 1 | 1 N

T T T e

Temperature °C

660.452°C

500 r—rd — T : M - r ‘
0 10 20 30 40 50 80 70 80 80 100
Ti Weight Percent Aluminum Al

{ ME4BELAOL 50 OV H d OC WRARER]. fid fils j ds'

Weighl FPercent Carbon

b 10 = 0 40 50 a0 O B B0 100
3500 T } T T - } L } ' L

300D L+ {C)

~2500°C
asen4 Lo T L

Temperature °C
g
.3

@
¢

{Cl—=r

AlyCy

100H) - F

£60.452°C ~860°C
— (A1)

50{) T T T T T T T

10 20 30 44 50 60 70 B0 g0y 100

Al Atornic Percent Carbon @

t dMEz42BELAOL 59 OW  HAJ-O[@2R]O &3O

I'fnd mlsj-GIA1 Tio sOBBY &Y ufddzj {2 " Jj NS Bde) 0C ydd:
xTi + yAl = Ti,Aly (5i)

TixAly+ xC = XTiC + yAl (6i)

4Al + 3C =Al4C3 (79



84

13Ti + 3ALC; = 9TiC + 4AkTi (8i)
1 dL ¢ Ow tcOfMmilseo stcd BsMls Isd Is ©dzO ) Odzs o3q dzd d ,
MisOB ddz' dasGnls Ti AGd (v OB A8 YO wogdzwelsfipw W OC IsstcOd3
sBtcOL 59 Odzd® NTCGRZOJ BZs?2 W OLT

vOB AR Y@ dzj ecdd | dBBMO 5B tc @A 9. O dpdorGEUf] Gemff o) Hoffy) ot |
cOMyUjlsjy dO 1 &k Oktdss.

AOL O DG% 25 [ X/ Bfs R M)ls tsydad €
TiC 190530 [144
AlCs -29 085 [191]
TiAl -37 260 [192]
TiAl -32 440 [192]
TisAl .27 630 [192]
wlssdls shdjlsdls: , Ykt Hddl| dCde e R Al Fa(HE3aas)s

9 o MsCtsl dzgjtecjlsdyj MEBs2 i3j dz ded yj dzj o tsozedzischddsdv
fMisj dz¢d BOttOBOdse d d&jdsthdj IsjdzO. uvOS, -3ndEdnd,
tg LEzdz sOIsj yjets or MsCdoAcBiptsdz] delstsff | thzj A3 &b D dz@ e

CRY ndsBtcOBSIsOdzdz’ 7 fpd9jONj Au f et tcd5 5B o5 j Oz tsC
i dz@p dzd v Odzs o3 ded v ) dzj fsLotdsjls u.fd dals £ tedsth)tse
tcj dzls ¢ j dztigdsQ) dgg@ dzO M j yj dedesets CrRu ftod 600 A
C(CtcOAId,ls) sBtcOB Is QdzdztE DL Gdig i dX | | My J i dedats o3
ftedmkzlMmisokzs f ¥ @IS Al Alu Mls Odatse dzj dets, ylsts fd dzls
CodemMtsdzd HJtotso Odagdets dz 3OIs jted Odzj dzj ftotsdMmatsHdIS HC
sjujdedy 30 &Bdde ftod Isj &3f le301s H wak j B BB Oidrdzdisuzpd
tj OCyds fydizddefftctBOCG e j IHoSSHEE@ BB R et fd dzls
Odzt 3 dz@iQ. dC R Y tsH H Oo dzj dedPjydf ts dzP oA wirrobdgmisHscln dzls j L
CE®RYf LTS | OOl Odts, vyt Kt HiTOCWAE 2
oL Bsy j doj B j otey OCydsdedets?2 Mz mMd o Isjyjdedy 3
mMddzlsj L Jtelze smw  d dzls J €ty ldsxalrdgd HI OISTjidA | .o OG d €TCY Is | fr
L Istsdy ffdetsw@jS Isr Mmd dzlf sStc@ s d dzgyf & Ismw



. + .
= + TiAl,
- *
= Al,C,
B >Cspougss
@
o
£
B
- S
%)
8 +
o +

+
*
+ i . + *+ +
T T T T T T T T 1
10 20 30 40 50 60 70 8 90 100
2q, GOH .
O] B

{ {M4BE®) [ JCtohbikSlsktO d (B) ] dabs,c j3scdddrds
Ti-C( St OBAIS)Bj " 5B tc OB BlsOdzdzts 2 3  d dz

10d3d ftejHdztsy jdz M tsimtse § sdzzyj dzedw ¢ tseBiAS L d YR
fstotsh C tso STR-C(MABDAMPD tod Isj B j Ol zisj A dzed d P tize d3df
WoLrT M femMdzjHikzsehdd3 Br Mister d3 dOGtj otsds Hts 800
fSHABH] dO MsOHdd M jCOddw dzj ftesdmrnsHdl B
AlsTi . [ d€ tetsMisjodzlS ¢ L dBOEHQ i@ zO, C R | Y jodedztEH® Aw
Bddz dL BENEHOT, BtcOB 1 Bhs Dad ) g v ot j sdr | ¢
BIC oW sstese@dhHEd IsdbOB@OMING 6Og: ddisd) O X t dgddEsz
dmMrtsHdz » @idA)] dastssB t6OL yj dzf eftigzb s o B fsldzd yj Miso t
AlsTi(t d MBgEs)t .t ZOC&E(® jAstsf esdmMisHdls § &zOo dzj dzd J
WoLr Ti C o ftdmikzlsMmisedd y dHIEASE O Oxpigef sty tc Iz Tl
tcj dzls ¢ | dzts deQ@EsEQ@ d tctso Odzdzts 6 5 WO twid PP dzdz3 gits z d
ftsHlso jte HOE Is § sdzdets] TiGej outdd i CBGs is dsts[HsdDdAPY o8B j L
HOo dzj dzd W ts i3 f Mo 45 df s fols( B sz O Is.j to O dz



z1

+Al
AT
* AlTi

R dzls j dzfpd o dzts s

T T T T T T 1
20 30 40 50 60 70 80 90
2q, GiGOH .

© B

t dMkz4gEC0O) [ dCEesisteCIskteO d ©) (®idl 6 dthd Wp d3d;
C( O3MD) Bj RteOB Odes?2 1 d&dd

iz 1

- +
P A
= # TiC
14
8
® #
o #
§
— + # o+ +
a #
8 #
[+4
20 3I0 4I0 SIO 6IO 7I0 8I0 9IO
2q, Gt OH .
O] B

{ I MEEBEEO) [ dCtshistkzSskzted d (B) 6 élsc B datgd TP A3
C(MogMd) 1 &ddz [ [) ., &6 pledsdpdsisgls) GOz s ud ddJ

3.7 Jlddvdd] ftdesH’ §OkBsdH G saE Uk jsdits sisdjs
C s SLMEBBCUdZO f tod &5 6] i OB-GBQzd W-CHaunls j d3

lLOd dizdzOw tcOMmlse sted ditsMmIs ! BOIsted yr d COteBdHBISE
~ddBduimMedy tjoO0¢ydd d@ixHE dddsd, S OL" o Med3Cw dzd
(Me-C OteBdH BB tcOL 28 hd 2 RPdSiQida)dzOv BOIstcd yO d dzj tels
C otd WOk 1]d. kictxly tciste@d3 [ dzi te(Orfndsfiy Ehes{CdB das | i3y ¢ O



) d i lsGuedj dzj
WzCZ

87

SBLOL EMEMN-CHiSL Bty des ©SBLOL S50 OdafJ d H o

2W +CY W.,C (9)
W+CY WC (11)
AOLWBC W o dzv j kv o) s OMmis OB d dz dzs 2 ( [ 4 ) 2 defd 850586) dz')
Edztse dva W.dzj & O Ofdsdgej Lfdetelz jozj H sMIsQIsC j k¢ dzj tetsH
Weighl Percent Tungslen
> 10 20 30 40 S0 80 70 80 9 100
m 1 3 . n AY 3 T 1
------ -eg SBEEC BP.
8004 o eemesmeeemeeeT -
G e
so00f T :
s : -
é 3500+ = T _ii.s‘a'c
g s
i T P, = T :
= (-t
1600
1084 (Cu) ~1084:C
e - % 00
Cu Atomic Percent Tungsten v
t I MEEEELOL 5o OV HJOC WOWMBER]. fd Mls j o'
Weight Percent Carbon
0 2 4 6 8 o 12
3500 - . - L 1 L 1
/ L+(C)
2785°C
TW,C pwe 2720°C
1516°C
U 007 2400°C .
g O,
2 2097°C
S 2000 ] :
(W) 4—aW,C aWC +(C)
U
=
1500 [ s
1250°C
e 0 10 20 20 40 50 60 0
w Atomic Percent Carbon

{

d ML OL 59 OW

Hd Oc t\BCELzd. Mmdmisj &3



88

Rdzj tels dzsfyls! BOtedyr 65 tldtsh j dzd s S jlzdzlstly tefshn Sz
oLOddBdzzs HAWWELdE CtoRftcd distss, C(tltsteOW  Bis ¢ dz
BOLtedyO o' Mk Ojls HAWWbELddzdzr 5§ BO! jtetsdg. v O
otdz WicORO oL sy d&zO Istsd Ct5 fted dW&Mtcj HMlse j dzd
L MiBiMGREMOEH®Y fJtedosHdls ¢ WVsttdB3dttse Oded® . ¢t
[l kO i) 8B Oded MidalE jl sdz' WO Wo dzw j Isfmw
~dBdUd MEd3 + dzj RBY iz sd3@@zagf Bethy BEESctcOV WV - B &ZOT
MO B g j sdz M) d, ©BLOBGISOddzts?2 3 &ddzs, o fl
1 sfpdzj 10 Bddz tBtOBKSISCd Stk df j -qOff@3d@y de.
sB dzOtclzy d o O Isfyw . 1ts MtcOodzj deds Ofpls dfdlsBdzs df, o € @
§Jted &dd " do OdzeCi3Cuf detjtitadie SSW s 0 O lo dzd sty algf [Jets Ay &3 4 6 o3
fyd3j f) JCBCUT i

{ dMEBEL st sdzsc Y Ocdsdk tOsto-CEClistss) C8 ©DE 5
Isj uddedy 3 d 10 3dda

10 BICtesy slstsc tc @i dgy ALY Gbdz dgjj WA BO3COY d H dz' 5B o
oB® WKLOBBO (MO® §J Mmejlsd j), &ind (MiwLrijh) .d w«
Pojdadud ddd fesHsdydlsjd dsnisd [[ ©omfweiH]d
COo desd3d tede’ 5. | Blsdzd ud s da®Gnlbmdd My @Y SH-RiKSH@ZENS
EMisoOs Ismv o fiagfydfis” &5 d&ddz [ [. Rdelsjtej mdes, yls
ftoj BN jfise jdedets o BjHd. 10 o dzlscj datsctcOBBOR
toj WdzjWhrCu (t dMBEMSC vh dtejdedj toj Wwdzj Cfytse WOL {6



89

flo dsrjjdz! Mlsokzjls B kdjd' " jddd ©OL&Gjess Stdmlso
GOl j ed Odzj .

{ MBS S tomstekCzic® P tizts trg 6 OIs&30R,dj MW R
BjitsBtcOBtOdE &7 o kjujddj 3 d 10

1

L + :W
E Cu
19
3
® *
o +
£ +
3 U e e
—
8 * :
+ *
: M G Ko wea
20 I 3I0 I 4IO I 5I0 I 6I0 I 7I0 I 8I0

20, GwOH.

t dMEzSBEE ) dlse g @usds” d3j -~ 5B OB SG-8edz » Md3j MJ

10 tjdzlscgj detsetcOBBOR MY 4 Yy dedezr = BOBS WMEJVD,E2E SCu f t
(1 dMkEsS SrRu Bj B tOs s dzdy 3 @Y d3izly j 20 tWo SHJ Is
ftojotcOh jded® WHBdIW tOTEAdp) cOIls OR, [MY,s totezid By Pdizd4s B
C OteB NCEOW,C ZOYd dz05 MY dz0 cOdzd yoOs WOL otd ¥isl
Biodzj j HtoHtd) dlsjd dets?2 [ [, S &= dds GfisHed | dais t5© |, ts 6@ diz



90

fesdmMotsHdls Brfmlstejj. 10 to]dzlsce cisaciec@adisty O dafizs @ H
ddzls j deffd o detsfyls ' WE [ WeZjoC fijtgs, WygLds © HtosHEZCISOR CRU
Bdde. 104 ¢Yomdj 10 Bdd [[ d CrRe o Isjyjddj 5
osdz WtcOd3 d ke ddj-@Gautcj @S Yy Mty 6T uetiseh Gsdzdf{WdzO@  {f ts dzdz
ftocd dzOCGtejoyg. HBS| EODd dz3 W OC Iststectsds, L Ois-wit i) dpdzis
CoBf BIMCIEE Wodzw j Isiyw skMmizksmlsodj HUWELJdd o tsd |

Mistsdls Glijlsdl:, ylsts fted o' BleOizdzE DicB §f B | & BleA
Isd edBsH d d2OdBd ud M& qMCEBYlss2 yder , Yd o3

N

) +W >W,C

Q} * *Cu #WC

£

8

® 3 dddz [ [ Cwrw

hep * + #*

g Il #A> “ > > “[\##

b

%) 10 &kddz [ ®Rw

-§ # % #

22 AA> > > Ah,

+
30 ' 4IO ' 5|0 ' 6|0 ' 7|0 ' 8|0
24q, GicOH.

t dimkzeBciC | dzlse j desctc OB HtotsHEzZC Istse § R@3CHp By tc OF
9" HJ tehtdd] BOS e B3Oz 3 J @ OIskztey 5 &

I MmbtkzSkkzte] &OLjtedOdkO, Mfjujddscts dL Mdkjhe
5B &OMisd, Cobktt’ | SBSEOMSd WSl Wa@O dises € j 1bndzd
By OCIs g MtsH ey dlsmw vad dHsd @ tsfgsipj Hsddz Wits O ds, B dzQffrids d
fo] sz jMise j dedets od WicOdBsd. | Bd&OMswE, &8
bcdzj s H Gz &3 sdzj dzls ©. s OMBAEWLC, oftalyf fjiladsCipls®d  j S Sls s
Mddzisj L O f SH s esjitdejsivjladg] jt Ao b ¢ th ¥ fj S Hadais@s i lsi i to fiF)
yomlsdy, d@ORsHwWhdamY dO0 cOddy0Os: kcdjtesHO (
o d dzd yd ded



91

Full Scale 1028 cts Cursor: 0,000 ke

Full Scale 860 ctz Cursor: 0.000 ke

{ Mz @ECOB [ dCtofstkC skt OWELBEE C Is§) = Gk s Of dsjsip
ot o' Hif o C GOS iz BOK] &Y j dsOls(kae)j t6j Lz’ s O
GBSttt dase j desMyf j SbteOd dgsc s OkOdZdL O 7 OwEO)s, t

lted CRu WO MEBCO) tBtcOB SIsOdzdzts?2 IO Is jyd i) dz {f fip oz
tslsdzd yos h j 2 mw (tls defiz i€ dfdlz Q@) 2.5 1 © BJSCtosW slstsgtcOW
CsdifsL qydtsdedyr j] B &OMd ) bsdSts?2 MsttkShkiztts?

MsH jtey Odedd oBdz WicORBO o nOtcOCIsj todz n tsB dzOdn Is W
BdCtostej dzalsc j deslf j S(lsdeiPmbmAs ¢ 5 Q@O0 ¢ OwWdBJIWas o
COMf sdkzOc O kMY o CtdftsLdydsdd 7 B &OMswE. 1
ftoedmkzlsmMsolkzjls dzj Cslststetsj € tsdzdoyljHiplsdyttsizlze, ts dis GiClpR)filg Otg
CdiBf sLdydsdedeg’ = B EZOMIswL . 1w jHf sty dlsj dz dats, o
WoLr, tjWdjCfmr Ctlbtster n ftodmizlsMmisezs Is d2®, W dzls
W,CdCul dHdzts, ylss o Swkzfde » BSSGEOIT 7 d3j HB &Y tSiBjddd
Cbtster | ftodmMkzlsMlsoatsoa Odzd o Misslse jIsfls e z¥WeCj( 2 OdgJOF
3Cu [BtcOL s Odzdj tBd&OMIsj2 dBiHd MewL Odets fy § j to
o fdzj H fulg ectdsy i) §f dzO edz™ dzO tff teds d3j v Hzls & @ ¢ dgfizj t @ISy dHdgtsts | & t
9 jtesVWiIsdzj J ofmMjets wodwjlsqw oL H]jJ2Msod] 1 dzj € Ist
By yomlsdyder = CtsdzlsOC IstsB-C3Lwwd B Mifizi & O de tf z i) d34lzfm P 2zC



92

Spectrum3

™ Cu Spectrums

Full Scale 441 cts Cursor: 0.000 ke

{ I MEBECO) [ dStsfsilkC sk tc O WICBGUY) CIles® oS ISiPiggdsT
ot o' Hif o C GOS iz RO &Y j dsOls(kae)j t6j Lz’ s O
BCtetstej dalsc j desiyf j S steOdz desEts OkzOdkzdL O 7 OO te

I dzOM j 2 1P mHS | f[Ste @i dish @G Ezgter , o dzd W ¢ Mimfsjtu  da
MddasjL O € tsif ELjddOmk] S Gk Quedjfdid il sd' L 5o Odzd j ¢
Clsster &7 ddkjslk BOd j ©OLEjter, MECtOhOjls HgWWtk
fesHECKO, dd&jshjcs ) &St e dd gsjze $ bzl s L
shtse j dedesilsd toj OC ydsdadz 7 Mdgicipjudizy s8l5 2 W @ (ABp LS
Cibkfdasedr j GBL dOYj ddY 1 dzj oz ides®ls g wd H f) dzl UgO j
BOdy® d COLBdHGEE tsBL EHddR J! disos dayy Od3dee10) ipdzdzl
CdteOoddud MSdr yOMmisdy offiagdzjidgls G @L B3iftde swyQ fifidnd i d Csds
yomlsdy o §tod Mizdd@ise dyd (s @piddoywaroe)2 o azdwijils O
C sy sdzj gEsods v OC, o iTiGEOBd] yOU 9 2) S OLBdHBEE G
kdlsOdz N & tOMise 5t d(dBRjaH JogBksts dswdztnz Ods jdisf AuAdiegy L
fdzsd &GOISiedrls j Ld kY totsydiC & fiffdzj HufiEldiplsddiy tej OC y d te didis:
CdteoBdUd MEdr yOMmMisdy Mty dv i B dzite Gfjlso tjefzdg O W
0 (OB dzdfyO 4P3 [ BdAfC df GBLOLEY IS ko jH' j AOMED i
ftoslsj S Odzdw fhchdastGr DN @B’ dzj § sftcj HiMlse j dzdz’ 2 € ts dzgk
HgWW kL (sdede’ &5 BOWL! jtesds, W-OCu (ds Ofdete WO, 4 )M q fipkzif
cOMMBOIted o O dpEBC offsd figidsy digts 5 otBAmQ Is§ e B H d dzO d3d y
Mtsd HJd deBed2AC,, MddzlsjL yJ Zza@sB8I ] ¥ QIsOdse dlsfmw L
sOBdzdy0O ) vO&, o THMEMisppdOL ki s Aldls | @ dsimisic) dzdz



93

B MstePO®C ydw Colststeset M Isisezffidsfs H iis f503 o Rt e | h
Is § a3 j lfOderatedzj dzd W O dzé d3d dad v .

vOBdzdyQ@ MisB j dedetsMisd tod OC ydodadz' = Mdsd Mg 2, §toddd
dL HOdzdz' ,n dnd§jALiRster , o dzffwieshyfdgw ¥ dzGh Rt QVEER §f D OG j
BCo o sHW Isfipddalsi ja"© b sz e h j2 WOLT

. 1 tod d3j to
[ & 52 dzO [ MtsB | dzdzts . .
ABl uEB2| )OS yqsdy "] Owggtgdtquzmdz; A qutstetﬁsm m9m¢
fr]q'fr]lsA-IE3((D fr]dSJ %E‘BI{A'B'C g‘SdSUISLq-IS

1 Ai B I BteOL 28 I5 Tii C -1 @gd 6 yoOmlisd
My HJ deBelzd| ( ¢ BRBITEHTIA)IS Csd3f sdzj dzls O
-l BHBAd dIsy

ff j ¢ Oded v
- U] B JeOskzte

ff 4 S Odad W
2 Al Bi ¢ S B3 sz dz Cui TiiC -1 dzsh OHY Ot
tcOMmlso sted d3 | ( & 5 BYAILTIC)Is C s d3ff ts ddj/Cizls s
¢ st sdej dz -uaBLHOd]
Csd3ff tselzy dd cOCIsde Oydw
dzj tc Ofmls apts td HdWWEkZLdd H
Csd3tf tsdzplzls O
(4 Mdzd HBSHAY

WSdZWJISfI’]W
g B3 Isqdtelzs h

MsOHdj ?)
- ltctsHisdzy dIs

iy J ¢ Odadw
- v B JtcOIlskzts

ff 4 S Odad W
3 AiBi g Bdudzj cOMmlse AlTTITC - ) dzsh O Cts
9 Iso jdtcH g (€ i3 AL TA C s d3ff ts dfj/Cizls s
I BtoOL 28 I5 - ) Hstsdzy d Is § dz!

fMtsd HJ dxBerd Yy § ¢ Odad w
ACy - Ui jeOlskzts

ff 4 ¢ Odad w
4 Ai Bi ¢ BdCdzj cOMmlse CuirwiC -1 dzsh O Ct5
9 Iso jotcH g ( € 5B BSIWE) C s d3ff ts dy/Chzls s
- lteHdy dIsy

My d < Odad W
- U] B JOlskzte

myd s Odzd W




94

3.8 [jROodduimSd] MmMots2flse O d !TEiCUs sl Eish js& I

fted d3sj dzj dedv § sz yj dzdzr = BOIsj ted O dzts ©

lted MddalsjLj TICBOBHGLAZOIEY i3 toj L zZdz! sOlstsdz B dzis
9" MC 82 B ~0dzdyd MEs2 G tetsydetsMmisd 10df teiddzjj HIg tdds {f tei1
so jtoHtsMmisd, §tojHjdkz I8gjSHzug sft S uads Misx O Isfdtald, iy |
tcOL telzh j dzd ( , slsdzsmdlsj dz! dets?2 ff dztzsGastytsgr ~d ) odgls !
Cod3f sL JuseEs.9%-CGBR L d34 tc 5 dzg wditistédse SHJ dzd HdzvW tBKOL Yts
f dztslsdesmisw dizd BtSdzi j 9 ®R1%EC 1 tcddpGuaiEaEE O)f © dz® B o Hizr's f
L Or 9 Olsr 9 Ot h

f sdzlz yd dzd v
5B &ZOMIsd,

SlsH j das glaz@fls j 2

v OB dDYOf § - Oded ud MEdJ

sisf j yols¢ tse
BBSGOBEzY j Ggs v 4 dzdzts 1 tigg d2'5") dd? dzjdz©Gdedz L g ¢ t6

ddzH j dels ste O,

B esmstekS bztsr

¢ 5 a3l 53@Is EHC-Cop

o ts2 Mise O,
i sdzlz yJ dzdz’ =

slsdzsmdIls j dz' dz
CRY.

vihdztse d v
f sdzlz yJ dz
BOIs j toed O

v joH TS

f s
1466t

1o HJ
tc s Y dzts

[ jYety [ lsdshd

oydqw,

O w
f dztsls dats

Cdzj CIstst
SHdzts M ls
sls d3j H

]
ftod MMy
[10 %

TiC( G tc OW
3Cy 3 3¢
[{, CRwu
90, ot
9" HJty G
a3 dz

6 6020 93 N

0,1

TiC( 6 tc OW
3Cu

10 %Q&,
¢ rR &9, 0/MA, -
9 tcj d3w
9" HJjtYC
3qd dz

0,1

TiC( 6 tc OW (

3Cu
10 d&ddz 2
0,1

Z

C R H9, 8,
9 toj d3w
9" HJty ¢
Bd dz

Ti(Q4l w

f tots HBESUS | 25N1

0,1




95

10 d3ddz
C R &9 0MA,
9 toj d3w
9" HJY &
o3d de

TiC( MOy O)
3Cu

5d3ddz [ [, 2 7M20 - - - 8 &1 1 &1
CRUHY SMA,
BJL ©T" H,

Ti-C( M Oy O)
3Cu

5 &ddg | ) ) L 6
¢ R H9, 8 A, 31010890 1| 920 1] (’)2 93 N 19 N
9 tcj 3w ’
9" Hjty ¢
&3d dz

TiC( MOy O)
3Cu

5 &ddz || N N
CRrRHE9 8M, 3 41040 - - - 9 N1 20
9 toj d3w
9" H Ltgdy0
o3d dz

el

s O¢ tslsdzgi yodzd tcOdzj 4, ftedtecsHO dMissyded S O k¢ dz
tOMftej HidjdGyp UBHEHGE ] HJ s Ofadatsdiis d3 sty jteldlOmiy . f
ofmdn 6 OCydtsdedz” » Md3j Mj 2 ‘o gz¥ dalgjnn d dak® O 2’ tsoiiss
tcOo destsfydzr s yYyOMisdyodzd YtsH HJj2Mlsadjd3 1 dzj € lIstec
f zOo dzj dzadj] M sMsefMisotseo Odzts bk dzslsdzj deds RBOIsj tod O
ffmistslsr BIiYHE Ocdksd®i] tOlsOB]. {ltsdzisusidsizd WO ¢ldis dgfOs Lis
CRUY. vsO0Cdds tBtOL 53, Codf sL dIsr fted MmMddelsj L d
qi3j ¢l zOdetd "5 wldshdlsj d dks f dsls dsfls .

10 ftedigjte SoBfsLdlstse, f§tdzkzyjdd ~ dL Mdd mj?2
ftej HJ daztstintisty BOIsj tod Odzts o My J i dedz’ dL tc O 9 dzr
oj dzduyde O¢ Isfpw fm ftser M jdadj d3 ds jHizy $#3c0® OEeMupnE 6
ssdsmdlsj d dEblsy &bktasmisd 95 %) . ) td ko j dzdngdadd
Ti-C(GteRP®Qus ) 3 Wt 10 KRddz dzj dzOBdz® HOISM! s
GO jtedOkzse. 1 Oftetslsdoe, -f @tybedAl ' difE € s d dedshgs fr
Csdf sL dls O, M stedidtetseo Odzgdztse s L Mmd3d Mmd, sSBtcOB t
Oc dzts d3j EQTdfots L odds(j6 tec@WiIRUs,) 10 dddz [ [, CRu 98\ At

11 4



96

ModHjlsjdzt Mlsoakw t or MsC 3 kZttsodzg bk tctsydzsj dedv,
tej OC yd s dzdzs B a3ty didds”. . THE-Gu, f sdzlz y-$ dlztizu j Mi nf MY sdz! L ts¢
d MmOysH JazOCtso' 7 EMmdzsedw ., sB &zZOH OB Is Bdzd L € d B
ftod Hy dz Isj €y Mis-GC uS & dfftrixfsdbde To({ @2X thdese j tc Odg,
vl W eBHESCKO Ti C) dddMgls s tesiif Biddf sL dlstso, B RS
slsdzesdls j Hads dizzfyls 4f dz

l dzdwdedj otej B3jded o' HjteCd dzO wslsdatsdls j atz'Hdidssmls
fsCOLOdfstled dgPtej S dBY sL  Ifftteed, 9BBYOILU S dgaFjid@{ dn O-3C)

Bj - tsB tc OB BdREAzIzE B dzd . i ls DOs o dzj dzts, Yylsts ko j dzd ygj dzd
BOS d BOd dets2Mish B plzPBEBgazsHdls S fsorh jdds sl
1 dzj C Istetst to ipl iy HudgtigiERgs e d O dzO . ltod 1 lstsd3 Iso jtoHfgMmls
9" Hjty¢s2 9o 10 dddz, dzjL dzOydlsj dz' dzts sfetsj oy "o @ jHlg |
5 3] da. s sL dIs, i sdzlz yd dedz" 2 CRE BJL 9" HJ to
f dzts Is dztisfg g ‘to,H s fiyls ! d {dzjChtesf tctso SH detsfyls 9 MtcOo
9T HjteyCOBd © 5 d 10 &Bdde 1 sdzkzeytg jdsdarHij tee Q fdfdgdozc
CR¥Wodv jIsw sffilsd BOdz' dz" s H d3Cufifn diEiEE= 20  ChifdsdgIsts yofdis
or MsC 82 1 dzj Clstetsf tesosHdzsMIsy ¥ d Iso jtoHBMIs: & |

1 @dMEzEEf S OL Odz0 Ctcdo @Y W EshRBRPOEYY pdzd sBf sL dlsO,

(980 Au) CintgP3p@) Tdij - 5B tc OB t5ls O dzdats 2 5 &ddz [ [ . ]
sd Czud misd, §dzOmisdudzsiis! § ts5dzizryjidsias BO YU BYse df Is
mMsMisQo 2V j&. 17 dL COW f zOMmisd ydes s BOIs j te d O dzO
Eftotsydzvs h j2 WOLT o diOIsjtcd Odzj

sOC H®lsdgy yj des © cdzOGo j 1, &BjrOdedyjmMSdj Mo ts2
LOoadMmwlils sls Hj2Mlsadw ©OL ddyde » d&Bj - Oded L dBts aliICz {f t
Cuy, fsdzzyj dzdzr = o dzOMlstswh j2 OB, &34 H &ZOW o3
9" 9 tsH Istsd, Yybsts bkftesydyg dzdjy eBiMfj yde Ojlsmw O
ZOctelzL € dO yYyoOfmilsdyr Mmkh jMmlse jdzits o fiiisH tse fis FitsjH
(MdzjHEjl lB@jlkdls:, ybt kfttsydsj dads fHo jttd O]l
Mddzj ¢ jlsduiMStsj Hj2Msoad] bkfwsyd s shdt YOSkttt
d &BjrnOoddL d5 [tetso Odz@iC Mk ®Gd € OF dzdgOds JHyOL di3j 6O e 0
BiH. wvot?2 oCdZOH o Ekftetsydzjdedj I1SOCxJ o datsyils

1 iMlsjrdiTiEtdd W Rizlsmise dj Oltdkss IsdlsOdzO o Iss
Eesdz MdBBOyde Oded W COteBdHO IsdlsOdzO/ d&3j H (, Is i o3

Otedsd ezt M d 3 yOMlsdyodd. Ifmd ¢Jtjudmdzj dedz" § o ¢



97

BOIs j 68 & &ZSEC-Cof) ftojHjdsd sjSkyjmisd Bsdjj 800
fteiHjd sjiSENIMBEYOWIHT (

1200

1000 -

O f e ¥ §

800 -

600 -

400 -

200 A

R dzy | dzj todzts

0 0,2 0,4 0,6 0,8 1
Rdzy j dgj tedzOW HjWBBted3OYydvw,

t M @ESEHo OV ¢ 2@ BWsiERAL ¥ ¢ & 5 BBy, d 1§ @ daz6y | da
fcd CRu (980CARQP3I®YGE] fTfj ~Tu B o OBfssOtdzials® &' Hiitdz S

Cdzj Sstotstf tetso SH dats i€-Cu LCOaRfffisdLlef s sl § sted Mistshmisd,

Bj IsOdzdzd yj M¢ 52 BOIstcd yr d Ctdzyd dzlsteOuli)d g dilVQo
Ctod Mils Odzdzd yj MS 52 MstezC kzter co¢ f tc O dftjdaisL, d Is fg
BBJ Is Odzdzd yj M¢ 52 BOIsted ygj 2 . [ dzw3 6 ¢ sEFEIGWH d Iftodzlz y Jf
Ldzj Cstesf cso SH dzsMis! HBoatsdz dzts o' MsC O.

b dzOdzdL ftsdzzyjdedz" = HOdzdzr = fSLOoBEV IS L OF dz¥ Y
dLtsltesf dz" disd R OwOCIsjtcdmisd S OB dj sk OIs &y dep BB § t
[{ fsteshStsera MdiiMmj?2 o Ijujddjy 10 ddd d {1
Y dztslsdzj degdj BOIjtedOdzO ftesdMmrtsHdls Exj dz2O0 MmIsOH(
ftod BOSMdBOd dets?2 Isj B jteOktej Bdjj 5 o&dd daj

st YjlbOddj or MsCda dj m Odzd uj MSdn foGRE ST GL g
fdtemyfjSilsdodz 3d Hdzv fted i dzj ded™ o S GBpPiUdss f OBO
Msftetslsd o dzfndzPpalso § O 1 dzj € Is ta@s 1 Isc@Cdnf jts dzdizg X Is te f dsFsdh S
stejBlzs hdn o’ hjddzs?2 fesydsilsd. Cdzj ClstetsH '

slso jlsflse j dadzr &g + dzj Bj des O g Mo Ot sy dzts 2 fmls Odz
1L dzj Slstedyj MesesdOECRL P O pOPBEE i3 Hj Oy &3. 1 ¢
Iso j toHSsfils@fls j o Odzlz 1 dzj SlstcsHis® ftojHI WodzWe Isfpw H dz
Is 5y dzts 2 Y jLdEscladoSodis ¢ dzOMmissw h j | otcj 3w 9 COyd Mk



98

fMsfeslsdo dj ddid djty0ojshdrn MsOdj2 dnfsd Lkl
W-Cu d WC-Cu. 1 tsdzzyj dedz' § zOtfe .CPE@RY thsdkls 8 &zl Ztod
Codsf SLWAED Sttt 2 Mc dkOfdas o) 3109k dz@tes H dgts diszo
300HV d { dzj Stesfteso SHdzsMIs! 20 % wtsdy Hizgz)sC stsuRUst:
qasj ils B tsdzjfjls o Chydiflsz s @ &G didn dzifded 2 H j dz' dzf 2WE.j ) §

3.9 JretsH" 5 cdkzOesj 3

1. & ko jddujddj d { tefsHduogddy dds fasmiggtelzS skzteO d
fndsj fTIG3Cu: tcOMftejHjdzjded] St tsdzj dzelstse o Oc dztsdzy
WO yomisdy ftdeddy 0] bMwihd] e s@GEEHhjzeld i " o
Codkf sdzj delstseo ftcd BBEOBBISS ] o diBjdz dedyd ftesdmnat
CtcOW dIls tsBA&ZOHOjIs Hzf 3¢ Gty Gztfv ¥ 8§ o) Pfet@F o thyH P Is © dAgA:
Yodits ¢ sdi3f sdzj dzstse Mmd3j Md Hidizfco BIOHRBICTZOR! dity de tatio

2. [ OCfid 3O dz' dzOW Isj &3 j e Ols z tc®-C-3Cw 16 fg i d ¢l jfdeiEe ts fifp
Mded» O v M ke jddyjddjd ot dBjdd §ijHo O]l ] d
Yomisdyde o3 fJissGYTHdLG9 dsB Ot OB OdzO~ 3§ dz! dad y ' .

3. lted 1 dzjCtesdmMCtesoatsds M j S Odedd MmddalsjL € OtcB
Csdsf OCIsj ftod dzOGtejoj HiS 700 AuS OtgdesdeOs ds o lOfis(d dz
dzj Qo desd3j tedz" A3 tOMY toj H j dzjiddlij 3O cCdisoif] ki@l <o § wotc
SBOBBIE sBdeOL 50 Odzd j &5 t6OMY &zOo © ftod MY j S Odzdc
MW Jjtedufifishisd j 2 Mo dj ds { daj t€ Bacdbdyls & 'sdes? s@®&O@dd L
sjtf zsesets oL ter 90 d M Jj yj dedallssts d3dstg @odOedsdzd J ff
iy yomilsd ydz = Csdzls ©OC sOn ) M 4 ud dedz" = sBtOL YcC
ftoesntsyHjdedjd3 1 dzj Sstedyj MEsets ssCO yYyjtojL oRBOIsj te

[ dCtsmistezCIsktedy j dMmidzj Hise Odedw M j uj dedg’ 7 G &
ftesdmMotsHdls SHEO®WBL v ¢ te O dzd YTj-Cu'teOd dajj itttz T f dialReo j
ZCOLTr 908 ls @ BEHEH dgfstizd jis yOMmisdy ¢ OteBdHO TIEL O dz
sfteJ Hdzvjlsmw t©OMYftejH] dzj dzd ] d3 k6 dzj tctsH dats G lis dEstHC
so jtcHtSW OL dese s Mddzlsj L O.

4. wteOo dzdlsj dz' dz' 2 O@OEJtC-AMHWECWE § 5510  difi-sitg
mMddzalsj L § ¢ weiRtteO L ddotEdmjts y dzv 8 0 | T OtdBQIH @s ftsB Miseo k2 j Is
tcOMmlso sted IS MHE S Otsyg Pty EBastc OL [z soh | d3Gsls dgd] juligi@sdfoday is i) iz Is )
s jdaiddzd  H E3j BOIsted yd 2 fif ot ji@ctjtddls Asigdte dBts H o dzO 3d 14 M
fd Mis Ji@BCu BOMMtsY j tej desf IsdlsOdzO wyjtejL Mmazsd &3O



99

tOMmso sted dBsMisd kdlsOdz® o &jHd o IsojteHtsd Mk
bedzj esHO o @Odsakffidagsds Memisswddd LOtlkzHdw jls Isto
( Odzs d3q dzd zBTHA © M KTiGGAl EH Oj sMv  shEh jMsodl! ISt
Isj B J tOkzts, ftodjorhoshdna Isj &3t JftdChisAdddiids o ] gzO otaid) fiy
ptsdz WieOBO of BE@GoNHEr H v jIs SOdhY stels t©j Oc j dals
5. CrRuBj ROdduj MSd Bt TeICOEEZE Y jiTds] S LEHEIC-Cls ©
) slhdshdl] d d95Y% i dt s fisls's9 18 o tsis dzts fids S s oS S0
ftod Hy dzsa3 =P CEUPBES H2cj H ] Izt § s ydzs Misfd IsdeQ teff isC
360 HVy. } sz yj dedze | CodkfsLdlsr wodwsilshw §jtemijSls
BO jedOdkse  dzj SkiesHse o SsdksOSkds? Mo 0S|



100

4 IV oRrf [rruauvlrRrTi-€@douddfer t {Ir [/ vef 1 RCM
CJrsuvtdrust I 1L #l[s8dLRC
11IrRfMMdzj Hse Odzedy HOIW W EL d s5dzdaTigsCuiy/teasta@ Windnlds oo oz fid
BsHjdzt dzr = 1 S jtod d3j dzlstso

[dzv dmMmdzj Hiseo OdedY HAWWEL  Sdede TRC-Guis S gD j o ff &
ftod Iso jtoH Y OL dzts 3ts SfiC-als | Lfjtc s tsd3titslzdd Islsts H j dz! d@ j 7 &
Colstster AT @O g COAYSdzls OC Isj ) ¢ [P0 d. Is uelfigj2S GhdE(dg’ cfft:
ftotsf ZMC Oded j a5 1 dzj Slsted uj MSsets, Isth Sk yJ d&sdstls 6 is
108 dz fted Isj d3fy,tc OfstizGcCa (B@(D) , O twjL kzdz sOIsr 4
nOwOSIsjtedyr 7 B dZOMIs| 2 iffzeF B tcr It B, Odyls sdz®
¢ GCtOddyj ©OLHJEZO M zOs/ ctOWdls, tlsfkzlsmisszy I
9" Isw dazlsts A At dgfrj, Bsdzjj Isjdde 2 CtsdzsteOMmls dzO (i
fzs?2 BCOLM 90jlsMmw ®©BjHAzj dedler &5 IsdlsOdetsds. ¢ Istsd3r
M ZOo/ ctOWdls d tjOcdisosOdd f kedjtsHHE 1 B
skiEj sdkEEdzj gbts dzj HdWWEdHdLses Oz 9 MY dzOo .

80004

1
cnou, obegHeHHbIH nad 9 o
,,,,,,,,,,,, ® o ovmwm - lwd —
.2 3000 4
20 MKMm : : I ;,
(0] B
td pdz8@i ( @)j dzls' MY zOo ®, CfsasQF dede’ Jn ¢ AN IBHeOts 2A
Isj ujlded jokdlg OL Oz® B ZOfyls! , Yteddzj GOs h OB K G tol

fiLkd OIT &dS e, dals djoadpidiceijdsg Qdz distdsady Q) i

1 sfdzj Btsdzj J Hdzd Is j dz! dzts 2 OTICH | ttsBGcdOL 8 0o "dRdyw
CtcOWdlstsoats?2 Wtdzr ¢6d d M dzOe O, k 63 IJO dw ©F s d ) Is fiff
tejLEzdz OIsT MBS testej dzlscj desmif § CI3sQ@dgj &OE B | @dz@ dzdc
My cd §f tcj HMIs O (zfj defm HBUHHOY . [ Bd&zOMmIs ftcddzj c O h Ow



sdlsOdsdd d B jHd dzO s
ZO toj dzsc | dZscteOBB) , o
fiedmkzsflsozs s toj W
My z0eo / ¢ iOdzt§B (t d M

cnoi, o6egHEeHHbIN TUTAHOM

cnnas Ti,Cu,,

10 MKM

O]
{ qAmzsLi ( @)J dals

dzj ¢ M

N &zOo O,
sjujdedilz, 308 LEd kOIsT

101

JHI B yYlsts fsHISe JteYHOJIs H
sdzz Y fsopdias 2 s zs@tPdzg|® § €

COBdHO IsdlsOdzO, tc@PisH pd

X: 30 Y: 395
I: 44195

cnnas

WW*MWMM

m%mwmmm,

w

B e It Mime b e e w e At

-C

Y d ud dedz" J C ts dzls@>S Is §
GBS tstej delse § desmy j €

)

fjtejMmMjCOshj2 COdECyk tOLHj O M d
N
P T *TiC
£ + TiCu,
8 # Ti,Cu,
® +
o
£
5 +
Py +
] . + F
+ +
24 +# # + +
30 40 50 60 70 80 % 100
20 s OH .

t dmMezeRBiE ) dzlsc j dzsGc 6 O
CtcOW dlstsats?2 Wtdz g2 .
CtcOW dIstse

BBO tsBOL YO osCulf s dAz 5 gzldzdAs I8 o
i dilsinsitsdtc @ dsdgly iy ddstsdidsddd ts
52 Wod ¢d BYESs2 hdd¥ses



102

v 0Cdd3 tsBUGOL s, stOss | W jogste | & 1df MY | tsgpdisdzlszOMmiz s Is
tojLbkd OO GBdStesmistczS Iskztodzsr 7 d MTiEEJuH( SadBadR
ftsHIso jtoy HSO¥ 8O M vely H J dzj dzd § COtBdHO IsdlsOdzO® 9
cOMftcj Hjdzided i 3 kEZcedzj etsH desets € tsaiRf &lpfzizs W D oy
mMddzlsj L O

Il MY jyddeder = BOIjted OdzOR, §tsdzkzyjdsde = dL Wi M,
sSBiOL 5o @AD" qFjffls ] O dzsdzj cOlstsea yYyOfMmlsdy MO d ( ¢ &
o OCydesdzdzs? fMdsd Md By ils BT IsH sO¢C ts9 O, Ylsts t
fso jtorndesisd Ocdzsd3j tOlsO yYyOfmlsdy MOy d HBMIOIBY
Mistclz € Is Ustds®,n Ofsfiyf L. W Htd) flzstz]) O @tsd OdsB SWIEHOG ¢ Jo
dfmMudLOdl 5 dBjttj fslsj cOoddy tjoO0fydd.

10 fimdtse ] tjL kzd IsOlstse |, d3tstsitfj ity @Ezd2" ~1 Cofy fof etk ditz
MbwekClskzter MY juj e GO kgos dioegsmddaEl] dadzds) ~nj dIOEG ¢
ftosdmMrtsHWYh g o ISieGsQuditicd] filscpfijltcjHdsi¥ OL dets d3  filifCelzla j L
(Y . 1 oZj ~ntsBtcOBSISOdzdzs? 6] OC yd 5 dzdf=SRC i€ frirjsfo
9 diBiH, BOC d ftedmkzlsMmlso tso Ols! 9o 90 diHtygd3 tswdiEdd)h, j d
BB Is Odzdzd Y M & s cpds sle] Is Asdg@s) © dzOo H fif f TRl @IS yodz &
ofMiskzy O Is7 HBdad BETEyds . ) tod Ti®fstdss delpdtsH dRisd sk L iy
Fedzj mpmPL GBOL tso O TiE 2 MWWOEREFE QL mazBd&dw ¢ OtcB dH
2O cteOdzd yd, Blsdzi Ud dedets? dizQlztdB)- .J d3i d & ezt 2 &2 Thatf jddc
CuL OlstezH dzj d&z20. 1 YyOfMmlsdyOr kcdzjtetsHdesets € szl tsdzj
ofdzj HlbadEI W zL dd Rz Q@S0 | MHdidsfsBieOL 50 Oded
sdtcl j dzH OdzdzO dzj 1290W dE Mdtetseo Odets |



103

dudppy3usna yanepoda
yepe3scsolu TiC TiC

e2paHuye pa3sdena
cnnae Cu- Ti/ TiC

f/

O6nacmu,
oGoaaLueHHble
mumaHom

']‘ dughpy3ua mumaHa K

Cu(Ti)

{ Jpzt6Ti 6 R j BO HAWW kL dedy B § ey fiTE@CU] kit 6 G s
¢ 5 B & TCEE o

4.2 dwlstockClkztcdzr | d WOLter jJ ftojotcOh j dagf 'k Odafftm| f
sBtcOB BIs Odadats 2 TipeRj-ffiyf HpfddiQeottH s d3

10 Bgigd (O0) (sSOL OO Eistew tsdzts ¢ i delpuy szt 2
f SHGESIstso dzj dzdats 2 fted [ [ ) o MBS st dzj scjIsdyd iy
OC d&zsdzj e Ols OR f tod Mz ls@fisle zdzlsO s B3R M IsWHtyts 3" f dz C slstster j
WicOG 3] dalst  d fBisdz@RsClys odzj Wislste d3j  dzj dzls, f sdzkz yj dedgj F s
or MsCkzy 3j » Odaptmfy b)Y bsu sy j et SBHOBBISCO d dL
TiosCusW & dzv¥ j Isfpw  yOMis PyudOSQEsthitsde’'jdsy dIs GiCls@ il @5 § d
W OLTICu; dzO toj dzscj desctcORAB) 3j mtsBtcOBSlsOdedz & dzj d
e Wdzi SMse 1 Iss2 WOL' d2O0 to] iddpdiEsls)cne OWEsE dgt &b
Yyomisqdydets? CtedMmlsOEzdtl Oyyj 2?2 § OdBebiplso KL {200 [ o 1
6 dzls ¢ j dzts & t6 O BickGurs, MEEOL @B slsOdzdzs e s M) MOy j 2, (e
t dmMkzeks 9 B 1 swW o dzj dzd J ki H] o tcj OC yd s dedzts 2 mdzg f
TisCus M Eedzj tesHtsds ftod flefsmo § ud @ Pk 1 dzj € Istcts dz
tcOMh W tetso C O f sdzzyj dgtlesh Is o fizg K s @ s ldzts 620 @zdg y d J 9 &
WOCYU TICHTisCw( t dMiBas S v dIs Odz, dZOrR sHWh d2Mmw o MsMmlsO



104

Eedzj tetsHisd f) Tk tc@LdEaefijsp Oddw Ti C oL ¢ty dzO
s MY &s ¢

1

+Cu

@ ATIC .

= oo widst
© TizsCuzs* C (1O ¢
3

(o]

g . Al dzj dalsT fp
5 N Ti sCUys

b

§ An Jddasr My dzO
o N N Ti25CU75

20 30 40 50 60 70 80 90
20 6 tcOH .

10 MKkMm

o B
t dmikzeks ¢ ©O) [ sl sdzsecdw &d ~ Oded YhibFhsf s DB OI3 O df
tcj dzlsc j desG o TR0 M P s @dzsd3 d d3d -~ BBz @B § s @ dzdzls d3 J
o OC yd s dzddb-Lusidisgti0hoxy 0) §smdi [ [.

O] B
t dMEzEBEEO) wojldtsy tsd datsj 14Cdkj Sl tasts dps)
5B tc OB 5 Is O dzlEClys ) dgj (ffiffO % O) .

lted CRu Tilglgff( MO O) tod Isjjosizd j he@us@iicOjls fi7w0 0C Ots |
or mMosBtSyHO] IsMmw d3d s Oidis] yif e Oy | tagiHHO | b Tf ) 2 @é8OUzdzr
fsorhjddjdz Isj di3tf jtcOlskzter CRy tOMmiskzls wOLTI®) tcnylst



105

Bzt wpdshMhodrd ti ¢ todmls Oizdd s @§d di § (HlODiattdfy A ts
fldsj MijCBCU, § OOk ster tojh jlssS §totHkC BindusH desio s
slsdzd yor v sl § OOdkjdsgGiE. g OGisEs kdEGda dzj fi
bedzj etsHlk, O o B Hdats22 d@Asls to oAy jis 'efifefikidgOe j BEEEE Ols Iz o
fsLodhizdL dls! MOl ydlzy f st M tslipk 1y | EIGEUE] ISt
sldesmdlsj dz dets? 1 @x®s dzafjigld’ 4 0~95 %

+ *TiC
=} + Cu
(]
=
[&]
> +
o] . . + 3UC 900 °C
g A /\JJ N A
2 N + 31C 800 °C
g LI § A * A
o
= . A 4+ U1C 700 °C
b -
20 ’ SID . 4[0 . 5I0 ‘ GIO I 7[0 I 8I0
20, rpag.
{  MEEREE | dzls ¢ j dzs ¢ t6 O BAFIC-Glts Bff szt Us jsdedz” & 6 SR
mdsj Mi 2 OpGud® MOy j 2.
v OB dfly Of s dzesd s j dz dBDO of jostds cztstdnjlsh j, Is o, o OL B tor

% O ts i3 ts(TiG€G o § 5 dzkz yj dzdz’ TTiCsty NP zP?2 O
1 OtcOB3j Iste  toj Nd3jleBdd 6 LPEAgs=B) Iste i jIsC d Tig | 3@ B d3§

{ Is dzts fi [ d¢

L fydzs o lstchlOtsOoEtOLd,[dC{QtIGtGOoE[OLdjq,ﬁ]ge
mUJQOCUdzisLSdZ g hjlg {st| dmcoOy tejhjlt [st dzq TiC
B3OIs 4 6| Cu a3, i Cu,  qdzd@u,% | TiIC,a, TiC, dzd3 % ’

%

« 3, 61] ~ ~ 4,30 &

CrRe 70 85 N 0.001 43 N O N (¢ 9 N 0.001 0 N
«| 3, 614 ~ ~« 4,31 0, 64

CrRe 80 88 N 0,001 50 NO,2 N 13 N 0.001 013
«| 3, 614 o « 4,31 0,00

CrRY 90 95 N 0.001 54 NO0,1 N 20 N 0.001 0.44

10t ldzS 7 f 68C OLdRRA s MiIstelz € Is iz to DIC-Cuts d31ff s 10f s 5 @lzdzMF 2@
TiosCusf MOY j2 Htod twOLdzdydz m Isj B jteObkteOR. 1 fls
ftsH j oy Oh d jJTICYUOMlsdsysdzj j Mo jlsdzr j B dZOMIH, (Bt



106

sdlsOdzetgdz.z dz IsOlIsr BIStetstej dzlsc j desf § € Is tc Asdi! 2dztsfig ldste 2A
Codif sL dlsse f SXAABIO dz! tc dz@d dets[d) W Stcdzdtetseo Oded W  AY O
dzdsz, mMosBSHA » BGIs yoOmisdy Ti C, By Jls BT Is! HdW
M z0o ©. uvtsdh Jddzz Mdzsw, B jHdzj] dzdzse s ls@z®ded yif
Fedzj esHisd3, tyjddd qL MmMtstsisdesh j dzd W
O 0o , (23

CHPD-C1 WWdydjdals HdWWELIGH tTl®dolg @320 96 HBJem § [ t Of
ylss fted oL OddisHj2Mlsoadd M dzOe © M k¢ dzj tedstHds d3f thfig
9" Hitey¢d o Ijyuydddd 3 doEfdz [HtezDCls] b4 jdie Q1812 tafjfn ¢ Ty
ZyoOmlsS s dj Hdes?2 BAKIdy 'Y, tc distpdj@idz| disid & § dzO e dzj dzd
o' Ml Emg € stedyd M sets Msf tetslsd o dzj dzd

=

Rl AN

t I MEezELdC tesmisttlC Is b tBC-Cus i3I tsdzlf 1 jsdedz” TTisClrsfy Ty @ gz 2
ftod Isj B j Ol BEORBOOGIO0 T 04y .



107

1500 ¢,

obnactb, obegHeHHan
1000 TUTAHOM cu

500

700
600
500
400
300
200
100-€

i

{t {MEEBECO) [ dStmistl CTICHOB O S EHiUsiL ddsOT imCus R ¢ ) BB
flstej dzS O3 § 5C OL Odz' olz@ls@edzl) dad "y CHEASYWEPLE iz Bipy bz
GBSttt dase j desmy j StcOd dgsc s OkOdzdL O ©B C

RINMdzj Hso Ocdzd ¥ IS deC 52 FiG@uz S I bstezlz  § tizdgl B TickCrim ) 1
MOx§2, ftd fo®kshd 10f, {§oHilsejtey Q] laBjtfHtald i Hrjsfis
yomgiC ¢4 d Mz 6@s[20. v j RBdetsf sdz! detsj dLtsBteOy jdedj, s
Mo gl j dz’ldnilstwBlz jsB tc OL 59 Oded d YIRMPIs flagzMTkickKs CtB8 PL d3j tots d3

(0] B
it MzeBBEEO) dvo s sd detsy 1 €[ TiGnCt tc @ s patzdji dddAsa
BB ~ntsBtcOB BIsOdafa2 MA N Ti + dzi SstetsdztEc tc OBBRO
Isj dBdetstf sz detsj] dL sBtOy j dad j , f sdzlkz yJ dadats j



108

431 02¢0 &jHd d cwOWdlsO ) dhMfsd Lse Odd @ 1§t
ftod §oEHAHMI @zj Cstedyj MEBet sCO

1 OW dz' s Hddzj dad w CtoOW dIls/ d&gj H W dzw s s fyw
Ldzj SstesBj R Odzd yj MS o bkfmbtes2Mmise. | tcOW dls Mgty fij tsi
dZdL Cd2 St WWdydjdifssC Rt dedivf dzgbC stetsf tots o ts Hdzt iyl ‘da
LYWW jCldodzsets jf desslsosHO ddzd MtsL HOddw ¢ sdz L
fMsjHddzj dzgdw ) oBj sOdzdzd yj MSts2 &wjH! 8. steO2dzj dzd
wodw jlsfw ftetsBdzj Bs2, tejh jddj Colstter 2  dajdtsmj s
HOdzdzr 7 3Ol jtedOdzse. | dzOMlssw h j 2 -CwOeulivj §d@2 Cdffn
d3j H' & 9 Emdzsedwr CRY. vdlsOdz 9 MtsMlsOoe j MY dzO
Eazzyh O h dd3 MdBBOYdo O Bsfls! ctcOWdlsO dgj H! & .

I OB28F ] &I § tod d3sd dzV Gy Oiapsdalsizy sy 1 d dzj ded V¥ G te (
Efdzse dw R R fiffirdej. H 50 Oded ¥ B S tesfistlzS skztr f OW dzts @
dMmf sdz' L 59 Odad joBurs M s D dzd ,Ti Yylsts oBdzdL d CcteOWdIs
i dztsh dzts?2 fozts2 TiiC dgbdgh G Iz.dets$ zv  OdzOdzd L ©

nd&d yj MSda L dzj d3j delsts o (ke dzj totsH O, BjHd qd

B Ctestej delse J detsMy § 6 IstePod dgli 2 ¢ QdpQdrniatasErizd V1 tc d i)z Is
COtelsj tcOftstejsHijds@ptstigw, tBEKGEON j dzdztsRts IO B 5 BEEPL T b
SBOL o Odzgdj MY dztsh deséts fcesw Ti C o dzgj f sftej Hils
ftotse j HjAdBEE zOMisd §02¢d BHddz dL ctoOWdlstses' & fyc
BYECts?2 foddtessCd. 1 sdizyj ddow tojodbsddjds® @® kg
(t dmMiEYetsC stesd3y Istsets, o Mmdztsd &BJ IsAddzddztids) ¢ 2t dagie)!
CteOdzdyj ©OLHJEO, t©OMftejHjdzj d Y@ igldd s T Cl s
odHdBsRE, OCOY fMistezClsktcO B tc@OD) dLfy: O Istg jo!
fO02¢d, ftfmdzjHEsh jéets t©OMotstejdd¥ LkcEdjttscHO o
f zOflsddz & HOdzdesd® Mdzz YO -% sigdgh j f)©o devjdeff tc Ods Jz ite
o jtorndzj B ctOW dlssotsd { dzj SlstetsH | @acdp® f B du lsj
Lz Steduj MSd2 IS ftesatsHdd dMmSds ydlsj dz dets g
fiteicteio o L isded WmGus Gdzlsgetfy jo Of zOY§ dzDd dzj dzd § ¢
Isj B j cOlskztcO) . sO0Cddi3 GBtOL i3, Mttt Gdzj dz@w I A3tz
dL digj tow j 380 AdzO® &S jtedd3j dzls' ftod Isj &3 jteOktcO:
sjtessy Otets?2) dzj fGtedejdd ¢ Godkzyjdds §tesydsd
Slsdsj Isdls! , Ybsts Mgy jeiddOy § ORBGHH ' d MY t5dz' Lotz
Ehdsy dvj sy dyjid,dz WYL Zyd Misd d&iHd Mkh jMmise j da



109

sj &Y jeOkter, omMdjiHfmod) ujets fesdMisHdls O
f ZOMisddr , ClssEO" &eyjls fsodiy LO Mt ©O
CsL WWdydjdelsOn dzddej 2 dzsets sjf eseosets wOMh e dad W
§026¢d.

meab

O] B
TiK. SHEM o —
9 . G

t dimewsCo) 1 6fjtej udsy mMjudddd fO0vdscects MitsiHJdz
CrRe M dMY sdz' L 5o Odzd ps8rs ) fzts jif sipigz” Mtf &zGo B j 3T ij s O
(dLBjtej 2O jteis] Otts? &O o j idh)dzjSdD telde O WiefAshiso tasjc

cqBRd Ui MSda L dzj Bj destse o B d&ZOMId
















































