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My smtsB datstiN®dz! dBdRAzj S B sdzj dalstseo o wy kM j2

4 . RMMdzj Hiso Odz d 9" Wodzj dg stse j d
MstczC bkztestsBtcOL 5o Oz  Wistedisdtetse Odzdw
hjdzcydets?2 OCIsdoe Oydd dzO0 eowykzhdas Meowi € Or
hhj dzsydets?2 OF Is ddz! Qlsttsote@dzdfiy d3f fistfists: S H s ff tots d3”
Odzt i3smd dzd € Olsdzts?2 HtoedtetsH T .
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5 . RMfdzj H 5o Odzts a2y dePjzts ¢ § o g6 S s ¢
fstesh CosBEOL A & MMsOodvs hda eowykh j2
ftiosdMryHjddw dz2O0 MtsMmMisOe dzso tsHESE@L € OO
h j dzsydzs?2 OSIlsdo Oydd.

6 . ltotso jHjdz CStsd3fdzj € dMMmdzj Hise Odad 2
Misjfjdd HdmMijemdshsd, ctOdzdsd]stedd
Isj rdets G j dzdats G s ftoesd ety Hjddvw, o dzd w dzd
ZOf sdzdzj dzdzts?2 fd Mmils fgMmis © azdzdizy B dztk@W L Ols o |
@O Mot2Mse® yj Bj dsdsets IsjmMsO d ¢ Odgdaw .

7. 1OL©GOBBKOd 1Y% jCkdody j MsmlsOor
OCIsdoOydd M dMftsdz LsoOdzadj &3 Isj m detsc j dzad
Odzs BBsfd dzd S Ols dzets?2 e tesHO fofls te thdnlelzij dz'tsdzr Otz
ZO dn GMmdaso j .

8. RMMdj HESo Odg oL sy dsmisd dnfsd
OClkdoOtstcO &zOf sdzdzj dzdzs? oWy kh j2 fdMlsj
tOMso 5te® d&Oktedjotscets YJHSBEE MMlsjCd
dzj SsdzgHJydsdede’ = 4 ME s .

9. { OL tcOB Bls Odd®,) rddstadg@s e/ dztsH € 2 d&3j dzls O
ftotsd3r h dzj dzdzts j 9 dzj Htej dzd j CodBf sL dlstso (1
Bj MC dzd dz€ j oz’ 1 oWy bkh dn h | dzts y dats 2 o¢
s5jndescj dedese s B Msdesets ftodtesH dsets M

{Bl i Qkda Hiso Odzd W :

i B J Mg dz § todz" |§ owyykhdj h | dzts ydats 2 0¢
ZzOf s dzdzj dzdzts 2 o W ydgdhdgj?tc O lixb 20 ¢ d M Bhnisd@te qaizts -
LOkotsdgj plstetsdlsjdz dzf | SCoBfsLdlr dz2O =

ilsjrdsdzsedw §dkzyjddy BjMS dddS jtcds
d Mstesdlsj d' dF 2@ cdsy sEijizse j |9y DddEER dadas
BiMsdzsets flodesH et M ! w

ltojHdj s dimMmdzj Hise Odad v :

i dz0 Iz ¥sdztds iy dzts © O dzdz" | ftoj HiNlsOo dzj dzd v ts
L OC Sdets 3 tedzts mls W d3d Wistcdsd totso Odad W Mistclz ¢
RO tsdzdzj dzdzts?2 oWy kh j2 i jlxQdes 220 d fyjis jidg
h jdzsydets?2 L Olsetstcdlsj dz' e .

[ dbsHBdZscdY d &j stk ] IsEbdag ¢idsyg Oadn:
HdMMJ tcls Oy d s dadats 2 tcOB sisT mMdzzy Ols fls O dz
o' ydmdzdlsj dz' dz" j By StsHT dMmfMmdzj Hiso Odad W
cOL OB BIsOdaftay F2 CHREZY E hMdsej. 1 OL OB I
ftesj SClsdieso Oded? StERfBLdlsses d&zO@ B j MC d
OClkdoOydd: &jksHdSO dhmidjHse Oddw o dzkz
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fzfstsls s HdZOBJS ] otHBAOM M jddw d HC
SjtH j dzj dzgdw Mddzr tktcr 90 tOMseatste® f f tsd
Cdwf dydzs?2 Mmlsj dzr Hdzv  ddi3dlsOoydd Btsdzjd
biczseo 2. uwltokzClkzted® yj &j dsdetsets h j dzts ydzl
fMsotej dgj dzdz’ &  dzOLkC 5 BS d B-L dgH st R & Is ) Citsdf,
toj dzsc j dzs¥ OL sotsets TistelzC Iskzto dztsts s to drG digek
OdzOdzdL O, ddW O wOMdzsets M j Clstesddj Isted U J

1 Oz ydzOv dzso i &z@ O®OE I . Isjtstejlsdyuyj s
BjMCdddeS jtedzr 2 owybkhda fklsjd hjasyd
plststed ydesets Mrte! w Odz¥ Bsid dzdC Ol dzse s t
tjLbd SOIj] HjMstezCydd Odz® &ksStej dzdzj S d fr
s5CidHOR]  jlsdsdas on fdgisd Mo tsHdl  fyddzsj L
Yyjsdkdlstse 52 MYWM@O)(SIO)HO 1 jtej 3j dzdzts @ 15 1
mMf shtse Miseo zs h j 2 MtsL HOdzd & B J Istsdzdz = d
azlz yh § dzdz" &3d -dzd & Gazqf s E d &g ~ d2ddf tsdats d3d ud M
f 5C OL Ols j dzvw B .

17 f sdzdzj dezdzm @ fIs@QdzO dzd L WOCIsstetso 9 dzd
W stezd tets o Odzd W flstezC kkzter | fse igj Mis d Bis f
ffstesdlsjd dF 7 CtRfsLdkstse dL &Bhsesltsdd
fstetsh 5¢ + 3 dzj e Odz "dg' Bts Y ets B s hties@Mls o stc e
ssf sdzsedyud MC dJ ¢ =ERisfHE dgddzls dgtzl ¢ sdzO §f ts dzdzj dzd
sBjMfjydeOshdj or MsCks CtdlsOSldkzs &,
c d3d dzj e Odz! dzr R h jf detopdzts toOMmlsotstce d dtoj O
h j zsydzs? teOflse stee .

LMils Odats o dzj dzr LOCBdetsdzj todetsmisd dL d3j dzj o
CORtes odHO d HIMY jtehdshlsd o&ddjtcOd da
Bddzj cOdzsedyj M sets MsmisOo tso Emdztse d 2
h j esydzsets OCIkkdo Oltsted, SCtdyjdseoydd C
OHMteB ydsdedzs?2 MY shse dshisd, 7 CogjOE Isdptishl
B daj Oz dzf » fstesh Ctsea, HssLotsdzdeahdj s
[300 d [400, Mmbttsdlsjd d'j ©OMksoBdBted
Bjlstsdy ¢ didmffy)sdsts té 810 i) BABRIS tofifds dzj § to ts dzd y
W8; 9" Wy zj dzO YtjHj ks OKd ARGt bzts &3t IS H
Wstedidteso Odzdd Mo ts2Mmise Yy BB dzsdzsegts € O
h jdzsydetséts L Olso stej dad W .

lrwodzj dz@n tsftsB j dgdetsmisd W istcdzd tctso Odzed W
ko jteHj¥hdrn fdMfmlsj o, fsdzz yj dzdzr 7 P | dzisH
fstetsh Ctso, o & dzédus@izdizd & fidsji@BOW dzw & h Iz  fyp
OdBtste¥ dztsfyls d, RIS tetsdzOf sdzdzd s j dzz d M j dztsyc
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dMmlsj BOR ¢toj OCydtsdadz 2 §stesh 680 j dzts ity
cOMmsostce fosdhfdddisnUEi JEs0d BsH j 2 flso
GjLbdelkcs jso®dzdy fMtsjHdd dzd2 S OkOddlsdy
mMowL keh j2 MismMedshisd ftesHikzCIstse 6 dHteC

{ OLcOBslsOdy 1 %W jClkdody j MsMmlsOar o
CttOdbdzsdsj stedd M dMytsd Lo Odedj & BISH SH
2107 280% Wzd Ik jtcksse OB 5l @dzdzs & 226 CAggyto ¢ ¢
B dzj £Odz dz' & HEBBT EBOY TWS), Ljckddiss O
CcdHEOOYyddadzts? OSCkdodesilsd fklsjdk o0t
mMewrL Cd, d MLHOddwY §dtlsds?2 EfoOotseslCd
Bivjedso 52 fmsslsdsils i83%).0 sHs] 8¢ dsh j d

VMlsOdatso dzj d&zO 1 W¥ jCIsdo desmls!  Bdase 56 &
Ctj OCydbdedzr 2 G stesh 86 + i b4 daf ig Gptiz? dzte® fiy b
dMfsdz L so Oded j &3 Md3j M Odedets ¢ 5 NGB INERHE 5 |
(80:20%) Pte@dzsdteks h OW Bsdzjj CdkBBCE] oL O
wWoLr, fMlsOB d dz' dztsfyls ¢ detso stsB tc O3 8 Oded 2 J fif
nOEOCkjtedMmisdCd Mtsdlsjd d' f CodifsL dIst

Liis Odats o dzj dz' L O dMmd Bsmls d dL d3 dzj dzd
Mtz sztestsBteOL 5o O Ry g B joEEBdEtEts firo ts 2
B dzj Oz desets MsMsOo 0O stesh C ssBteOL dats 2

oL Od dBtsfypo w L ! Mlsjfjded HjMteESCydd toj OC

fssh Cso , fowL Odgdzetslsd h j dzsyde & i Is
stk H dzstcOMise stod &3 of whssdasddeided 2S d dzj sd € d
fsHiso jteyHjdedj btz ®jLbkd sOT 0dod

HSCOLT 9 O h dJ ftedmizismilse d j ) ftotsH zC L
O sdzdzj dzdzr = MdMisj &3 Isdi dyde" = BJECLSW OL
Wddzdazdf mMdls O, o @ hidisdafil§BO, W Ocdls O, f Ot
mMddzd € Olstso , zOtdzd Is O, COdzr ydlstse, Co0fc
fsdzj otsets hfOIsO, MmMdz¢#HT d HIG.

LMIsOdzts o dzj dz" L O9 d ) dlsiisimstdzts dod i ff IS dz s ¢
CeedCtsots?2 d fHtodL d3j dedets? f toiBmuazdstpls d 24 tyls
o BHtSdZOM" h j dad W , OHGe jLd(d, o SH Bdz]  tcts dat
MstetsdIlsj dzt dz" » SCBfLdItse dzO B J ME dzd dz€ j
O thdtsej ISjrndtej ddtsets d d&j Misdeses
ftocsdmn Y HJ dad W tsls odHOCOtg] OWRY f 5 tzdz® § ts
LOf sdzdzd Isj dzj 2 d hjdzsydzsets L OlseostedlIlsj dzw .

| dydz 2 9 C dzOH 10® delzsugjOdzdz’ j ) Hd MmMmj te
tcjLbEzdz SOIsT W dzw b Isfpw Mo Missw Is j dz¢ dats
WBtcdsz dzdtetso € j ftotsB dzj d3r , yddzd d L OHOY
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SftjHjdvshow gsd, kOCYj, €O0¢ d o
LMY jted d3j delstsa, OdeOdzdL j d BB jdodd 1 T

fj yOlsdz =~ tcOB SIsO~R , sz dzd ¢ s Odzdz” n )
f tod dzOH dzj 4 Ols W stedsz dzd tetseo Odzdz’ § Ushi dz'tecly Glgl
1 O jtedd3j dzlstso . bolststctsd3 MW stcdz dzd tots o C

toj OdzdL 59 Odzr fteddzydyfr IsyJrdesdzEedyd MEtsat
sjrdesdzsedd f sdzlzyy dadw B4 MC dzd dzg$ § tedz" n

MlstesdIlsjdz dgr = SCStBRYtSL Jlstse dgolz disoj rshpdzty adg
Bl Msdesets fodiosHdetse s Mr tg! v, tOMEter 9 O h
ftcdC dzOHdzr 7 t©€OLtOBBIBSE, ddjeshdrmn HfwOCIscC

vdtstedlsdud MSOw L dzOydiEsdnts j dzGs OB sis s {f ts d
CGdHtOIOYyd sdzdzts ¢ 5 Iso j toH j dad W | &z ©& i
MstczC sztctstsBtcOL 59 Odad W ) h j dzsydz" n fr
f sfdzj His9 Ols j dz/ dats d f Otc Odzdzj dzf dakd y Jf fieSts
ftcjotOh jdad2 L O fMyjl SCtdadsOClsdeséts oL Od
COtBBdzOIsdzs?2 Isj mdetsdztse d d, ftedtcsH O df
hhj dzsydets G ts OCIsdo Olststc O ftosdMmMrsHdIs t
CsOG kzdzvw yd tsdzdz” ~ GdHtetsG j dzj 2 M §mdjHE
C tsdzH j def @ uefftidsddsizdzd L Oy tsdegder = MlstezCIskzte @

LMis Odzts o dzj dzr L OC tsdats d3j toc dztsg [§ § dzto ki ijdag.
WOCIktstets o, ftodtotsHT d o9dHO Ctdiff sdzj dzlstso
fcsCOLOIjdzd CtRftLdlstse, His tsdzdgw & M d §
YyJ &3 dzglsse d B J Istsdatse .

l1t.cOCIsdyj Ms Ow L 2O yd dssfydzlr yj dg OB s j .
BJ MC dzd dz$ § todz" n owykhdn hj dzts § dztsltc | OF s qf
fstetsh 8¢ + Bddzj eOdz' dgf 2 @ fstesh 8¢ 10 %
LOoadMddssMmisd tsls o dHO, -didigpueCldstea@uuddn ¢ ¢
Cd3f sdz dzlstso Yd d3j dzls dats 2 md mlsj dgr OCIsd ¢
HOf OL Sidkj6 , B7 ,f1 O.

t OLtcOBBIsOdzMisgtstls Pezr dzr = tcOMmlso stots o
owykhdas hjdztsyds?2 O0CIkdeOydd M dhfsd L
fiMmMCseol [[1PD; Hodlidshishss EOdzw j diigsMmis &
d3d dzlz Is ; f dztsls dis GO 6 3 4 O S 56 dzsh j .88 j o3
BOC d B3O cdgta2d sdedets 2 f tesydetsmls: 8 0, 73 [
sfdatso Odad v ;

it OLtcOBBOYdes dzOdz! dzf | MsmisOor B 4 IstsdzO
47,5 [1O0; BOwE 52 fts HBFEHODOSMHIsEE C G
tcOL &3 G Ug WZHW0 ,s79 d o BHBSdzj f toisGled yoj dzsmls
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Isdzeyj &z M j ydodz dzr § MmMtsmlsOer B J stsdh
CzOMMO 140 dzgjL OadMmddsts tsls kfdzsea d2 Boe j t
[10, ] &®OLsts?2 { FI0HE cost sEdisR € s q0o | s fr

l sdzsy jdedw, orf desfpddz" § d&O L O dlsiz.

i sjttejIsdyuyd MCHg dzemyfgdiasfevr d tjceckzdzdtese
Wstedzddtocso Odedw MstckzSIskzter d Mot Mmise Odzqd
OCIsdeoaOydd dzO0 tsmdesoe § IstsdzC tsH d Mt j tedats gt
Odzt BBsMddzd C Olsdese s ftesdmnrn sy Hj ded W ;

i LOSBdesdzj tedets s d L O d Md dizstinsls Z 6t
Yd @3 dzsdzsets C Odgdzy d Mo ts2Mmilse B J ME dzd dz€ J &
flsd 4 dd HJMY Jj te-bipdetizh s @ dzts crddfulidifSts e s Mts
OCIsdodesmisd dBddej cOdz' dgr = §stetsh Ctso, o dH
Iso j toH j dad W ;

i LWWjCIsde dz § tc§ dpg 2SS g otz B j MWy E2h d R
LOlotstej dzgdwV M dMftsdz L soOdegdj &3 f ted totsH dzts
Bjlssdzse dz0O dr thdetse § ;

i sjrdtsdzsedw (tsdzzyj dedw d3j dzj J 1 dzj oG
ZOlstcd jotsets YydHSEtsEts fMisj ¢ dzO, f sdzlz yJ dadz
ftcdzsB f j MG o .

Tted L zdz! IsOIsy tc talfr " hlsddgtsozdz" = d MY r sOded 2§
shdats o § By MCdzddeC jtodzer = oWy kh dr h j dztsyda
Bjlstsdedzts? d tOMmlse stedats?2 Mmdsj Md .

[ sistse j todats fiyls ! dz0 Iz y dzs T Is tice)j JL tz iz s Dijs dzdz"
dzOlz ytzf C Iz dz' Is Ol @ KHigwfjdseQjls sy dz" I3j s ) 1§ dsts f3Mm
LMY j ted B3 e @ dzy ezis® @ dedsd | H fndede'lsA W dzQ dstefts 0 O
f tso j taij dsigtis to Iz Heffs © O dzdf d d3j df) Yoty Bofg] te ts odg) disdisbH
slse j yos h dn Istc j B t5 9 Ol v Uzlzd Sz Trisiz]] edzls t
dmy sdz' L 59 Odzd jndf i35 sct@FakGiakzdsl fidg ¢ Migls Ols d Mls o
sBtcOB L zdz IsOIstso dfmmdzi Hiso Odzd 2 ; d3ts dzd
H O dzdf tsmdzlz ynjHdiedlz 6 d i3 O o Isstc O dzd

dbftcsBOYdw™w tcOBBIST .

tdLikzd sOIsr diMmdzj Hise Odzed?2 d tsMmdatsoe dzr j
ZOkzydzr j ItezHr d §OIjdalsr, HtSC dZOH'™ 9 Odzd f
4O ifdmOC Isd yj MS 2 Ctsdgl jtoj dzyd g cC1 Ok¢C
OCOHJBdUJ ME 82 dBsBddz detsfylsd d ffndQ dedsoedIs(
bten Odze j dz' MC, 2013 ¢.)iftcqlydilggdpictsH dz6 &
COSsEzOdz dzr | oBftesMmr 9 deOkzydes? ©OBTSIS]
(vOdiB ts9 , 2014¢6) ; [ i HERZOEH d20Q Is dd3di i
Ctdav j .o deydd ¢ @ Isietsteldsd) teixs agdsoids) 3 dntedz) H § ¥ Is j
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([ 8MSo O, 201 4if te.0)ls;d Y jl ifkizspdzs € s didizj &g ez
LOMmdzz Y j dedets e s H jWIsjdzvw dzOkSd t A, OC OH J

dzOk ¢ , 10O} jdeso O Stedw [dJRO2ddzsady® (1 j
Oz WS¢ Isd ud ME 52 ¢ tsdaky dedi dzly §f § dzts z®O&§ ¢ J d
(1 jdz@stetsH, 2016) ; [ 1§ eolg dz{ tw|tg Hndetis 2 @

CROzdzs o Oydd o TMichke Is( oz izl g , 2017)i [ ]
ftcOCIsdy MEs2 CwdW jtojdzydd c¢caAlzdzn Od3j dzls Od
f toctsB dzj d3" dsr éetgj L Hde'Mme®d2j jsdddes 2 JLQQL 1 [ ¢4

OC OH . [.r. f dazdzd sdzh dC s Oe (] etsLidz" 2,
CBdatt Jtej deydd cujttejlsdyuimiédy sMmdses"™ Mt
(1 J dzetstetsH, 2018) ; 20 I nternational e

concrete (Weimar Bundesrepublik Deutschland, 2018); Proceedings of the
International Symposium "Engineering and Earth Sciences: Applied and
Fundamental Research" dedicated to the 85th anniversary of H.I. Ibragimov (ISEES
2019); 14th International Congrees Applied Mineralogy (ICAM 2019) Belgorod
State Technological University named after V. G. Shukhov, (2019, Belgorod);
[ I HERZOtcSH dzs R tc O €Aty y JdA5C 52 CdgW j toj dzyc
Isd ~dzsdzscedd d dJdzdzso Oydde (4 J z6GBGESH, 2
WStk dgizsegr = BkZyj dz" n, dJdzdzseo Olststetsea, MmilskzH,
ddzls j dzdzj S Islz Odz! dzts (s H Qdad Ldadgids2d ¢ d3tod@HCjdy d d

(dMstcOr Odz’ 2019) ; il fig o tsfd d M SR Cdz
¢l 4 6dBdzOdz! dz" 2 Mstetsd IsJ dz' dz" 2 Csdif dzj ¢ M
e OdzdL Oydw ] Yyle (6. JtetsL dz" 2, 2019) ;

C Rz § dzj todz | zokzSCd d dokz¢d 3 j d&dzj:
dfMmfmdzi Hse Oded v €, g flsodveh | difdmststy | fiyfrprOatsyf H Of
[ O Bz Htsoa d yO 1 dMmdzd j © © ( G. J tetsL dzr 2,
Ctdg toj dzyd d culstotsdlIlsj dz' Mlse s d Otern dlsj
d dzdzts o Oy d s dzdzets @ 5 tc O L200RI0d) W, & ( (1 CAdZ Py (X
[ i HEROWGEEH difs®@ O QA0 Y idss 52 CsdgW jtoj dzydd
B dzZSH T A Zyj dz' n ¢ | RR[OJ2ROf&1 2z Rl gl iels L dz" 2,
[ J ) HEdOEHOpfdR0 ¢ sd yj M2 CtdaW j toj dzyd d
MstesdIlsj dz' Mlse je (1 j dzGBtotSH, aPpro9Ilsd yj m
Cdal J o] dzyd d dzgy |} dz) dzdzs j Hy &zt dz0 | Odzr dz
ftedztetsyd dzts 26 tSH 82 A dzj BBKLOL s OdzdW R d
(] zOHdetsmlssS, 2021) d Hts.

l dzj Hicj dzd § ted figfzdizgj Hs®ds Bdzd 2

l totso j Hj dets Tff tastfdg" Ishdelis] dzdats o dzj Hicj dad
CsiBf sLdlsso dzO BJd MC dzd dgl § todz" n owyykhd
fejHftedvisdwa [[f coodipfej.mef [l fdulcdtgn |
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ct Osmistets?2 e, M2 e¢c ) sHL 1 Tr £ & dzts dedivng df
LWWiClkdodesfls! ftoj Hd@ZOC O] B3R %s jof disiB e df,
CBf sLdlsO®Rd &0 1 A [500.

sitstejlbduimSd) Ywodsyjdd " Ol (
dmmdzj Hse Odzed 2 o C dz¥ Y4 dz o kyJ B dz Pls tifealc s
ZOf tcOo dzj dzd 2 : B OCIQ AxBdctisdf Bl @z' (nNds.oGsE., 0 TZOCG ¢
i culbtesdlsj dz Mlsoatse, M jowds@dsdldsjjls® B 8 50 5
LHOdd?2 d Mottty jdd2e, toHetltaCd i1¢OH
cudrnd2dC O d bjrdsdasec®d sBERE]H jod' s § 6 dzd
GOk g dzj Hiso Ols j dz' MS - OB SIS,

it OLtcOB BIsOdzO ils gzl lzdz@Q |p §) & s HSC 2d3d dzls Oy
BilsHdCd dMmidzj Hise Ols j dzr IS d - dmir lsOc
1 CMYf Jtoeddzj dalsOdz! dzr = BBtOL ytso ¢ i3t @ adjls ts
BjMSdzd dzS jteder 7 owybkhdhi hjdsyds?2 OCkds
dzj S sdzH d yd s dzdzts ¢ ts ftocdtctsH dzs@ 5 d 9 Is tste
sjidesdseduj MSd2 tjcdkOodj dls dz0 fsdL o
hj dzts y dats 2 OCIsde Oydd fi) dmf sdz L ts9 Odad j
ftodiesHdtsets d olbstdyudsets M ! Wv; Isjnd
MistesdIsj dz¢ dz" = CsiBf sL dIstso n dmf sdz! L ¢
hj dzsydes?2 OCIdeOydd dzO0 hdsej dj Mlsdats:
olststcd ydzsets M tg! w |

) B dzdC.Oyd@deso dzr j toj L &z dfwis Ousd g tc @ o
OBl ftojHMlsOodzjd o 186 d&Okyde 7 Lk
fsmsedw R, dcGsdsceol¥dd, 36 MkoOk! Wi o
toj Yy deL qtelz j dzr = dzOkz ydzr - dL HOdzd 2, tcj ¢ 5
dLHOddwW R, ddzHj SHdAclZ] B'cdb passB @L Ok bH Odz
7 fOIjdzsse d&zO0 dLBBtjlsj dadj .

wlstokClbte® d wBi.jdy dufgffiig ke®Wdy'd df ©mnls &
G dzOWL QS dzs yj dzd v , M dMC O dzd I8 teEDs(lriig ' dzts 0 O €
dL dzts i@ Istc Oded yOr BON d dats ff d ) datst9Bls AsBj dzdimls,
217tc d Mz dz€ s d i tddsfteirtstoy Q Wdzd22, .

[ B dzOMmls:  d ) fiyfigts tsildseo jOlstigfleo 2 j s ISt j B 50 Odzd
MYy 4 udOdz dzB.himuds eltsdsls:§ dz dg' § BOjwedOod. d.
{ OLEOBBLESO ©kjitsjkdyjmMSdn shdsse {td
BOIj cdOdzse ) L OHOdzdz d3 SR dzj SMsdz + S MY
sjitstejlsduyui MSdrn thdss §odzyj ddy Mistttsdls
sojteHjddY d StdBftsLdyddds = oswykhdn o
MsmisOotse d toddeydl sho deitcds dip 1 tists s jo @ dz'¥¥
My sdz L so Odzedj BB Bj Misdesets M 6! w ¢ o
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L eolBor of rRurRYLHEsRE [Ja1 LT wllir]frT
LouvvliprmiRrRYyres s, RIT[fHuuvfrrRY[HS[HE
JrRUU T QUL 3

1.1 vitttjlsdudimMédy hmdtser { sxdskhpndg &d
YJd d34 dals s

1 jlstsdz, wWodzwwfy! HOdzj St dzgj ¢ BSdzsH' dz3e
d oL dBsydshiswvd, §t Mj2 Hjd tMHlsOjlsmw
ftedds dzv j 3" &3, o fgPC o EP&BJ d#®& d o BEHEN]
zdHdtelze b j j d3j Mists, Mtcj H scetets Bzt 6 B
ftodd3j dzv j A3 = o Htwtyj Mmj oL o HjdedWw L HC

[ Mdzts o dz' o3 C i3 tsdzj dzls ts d3 B J IstsdzO w g d
MomMlsQoadzws h ddsd CtclstsBtsdjse sd MMEOd!) L Hyts
B dej eOdz! dz | HtsSBOOCd twOL dzdydets?2 HtodtetsH
BOIs j ted Odzr Mots2Mlsa © Ctlsster = BEZHEIS
1 d Mdsslstew dz0 tSctetsdizdets] BdetsetstsBteOL dj oWy
Ho O thmdese@z -~ def EH2OEB)dzd Wd MSE d 4§ ( d3d dzd te O dz!
B dzj eOdz! dgr d©3 oWy khddy BlsdasMWils ¢ dH o dzc
Ctej dgdzj LY BBdMIs™ j, yjdgj delsr h j dzsydesets L O
Slsdatsmwils ftoedqtesHdz J Bdlskzdgr , HjGglsd, g4
CBj dzgdetsets Zodzw, fYtsdzdd3j tcde" §j MmewrL ks hdj.

10 fteskWyjddd LOLeadlsdY ydedddL Oydd
d ®BtMmdeso Ols! ftcdtesHlEz owykhdnA e ts2 Ml
ftoslsj C Oded Wa d dsdfw JJ§ sd A ftoesyj Mitse ffn o C
Ot O do Odzd W  {f tgts ydapjjdz'é$p tc wlOQIE] dzd ¢ OS¢ |
viddie, . 10Ot ]fe] d | dzjdigdel Odah s, z1IR.. [ (
Il jdzjdz¢e S d2, 1. sddzv, 1. bddzc, rl . 1 otds€
4. J1tokzdOk1te, m. uvj2dztstce d Hi. WwWo trfzggdldmw
owykhdn d3dBs4)tcd Odztso

lesdLotHMmMlso s  Stels dzOdzH y j 2830dzts Oz dz© (s gt
4,1 dBRdzteH. Istsdedz, d Bdes flstej BB IsJ dz' dets tcC
MstcOdz. [Hddz Issdz? s sdls©O2 © 2018 EBHE
Bdtce séts B Y d30O. I mMsCdy fsCOL Olsj dzd ,
ftesdLoatHMso O Hj Bsdstcdtckze s vkzteydw, 1
omMjets o BdzdyO02hdj 5 djls BtS2HEZI wz .

stsdzj ydets, M Hd?2 Mttesdy , 1 st 1 t5dzk
Mststetedg. tOMIsOs Is tsBI j d3r , Or Hjdzwes h jegtsmw
Eecdzj SdMmMdzsets e OL O. vMlsOdetso dzj dets, yYlsts 1t
Cdzd dz€ j 6O tsBteOLEZjlsmw 0, 37 Istsdeder Ekcdzj €



20

COteBsd&zOO COd ydv; o IstyJsty st jaz das
sCtdts 0,Gk § sdsdzlizy e Odedd Iksfdzdo ® d Ht
fjtcjHjdss. [dietse OW  yj d3j dzls dzOw  ff tets &’
dHdteks hdn &jfmls §omd 1 djSlktet! daj 6d jIs
f Ottdzd S 5o’ F8 CUWL.sot @ MEStassidgdetisiinw ¢ stz Y j Mls o ts
Cobtstesy o Isjuyddedd d3ddzdzd OteHtse dzjls € ts5¢
B dzj cOzOR tOL dzd ydesets 6 jdzgjL dmMO, yYlss o

sEMsOdtsoCj bksfsmWjter [8, 9, 12].
) 51 sk Ghdse ds?2 ftoe dj dig? i Gz
9T Hjdwesh j2@w  bkaedjSqdhmdsis , CslsscOw

f stels zOdzH yJ d3j dzls O. ) CoOyj mise j Odz' Isj te dal
By ds Mydlsols! owykhdj hjdzsydass?2 OCIsdoe
f stesh Cs9 tOL dzd ydets?2 ftodtotsH T .

vd Bte] Isdujdafeasqdzdys Sifs dziz y g ded ¥ d  § ted d3j
owyykhdn M jdsydts?2 O0CIsdoOydd thmdsse Odats
B dzj eOdz dzf = tsBtOL 50 Odzad 2 , Colsste’ j i s
ftesyj MOk, ZzOB dzt HOj d3" i3 fJted G dHEGCOISC
BOj By Ods ftodd3j ez, YtedtetsHdz J yjsddls',
d3stcH j dzd Is , h OB OL dls, GJ2d&OdzH (d Is, L dHj
sBtcOL o 9 Odzd My o L jdBdts?2 Ctstey o ftotsy,
tcj OCyd?2 © GdHtBIlsj tcdzOdz dz" nilslzig@Bso v = { t

Il jhjiMmlse j dadz 2 mMsMmlsOo d3d dzj tc O dzts o dL
~ddBdyj MEsets MoMls©o O cdHtoslsj tcdzOdz! dz' n
Hd®dzt idsmd dzd ¢ Olsse, CBGEHO §ftsH HJj2MIsead ]«
COMY OH § ZOAHSRONP L jdIlsd O dY dzd § ¢ &zO
BzmClsstwdd [ 3,8 4,6, j7 fjtcjatsH BJjLOSHCIas?
COltse , ) 9 SH dzlz ¥ hj dzts y dzlz ® BsHdWJdE Oyc
COoOdzd jor J f 15 dzjMeRiOAHA @GO OH O 18 fgwizts WD |
sBtcOL so Odzd v Tdglzffif O f§ Wolsl dlgef 158, : AlOs: s 21
[3, 4,8,2571 30].

ltesyy M Wottdidtse Odzdw Mddzd§ Olsdz” =
ftosy MMtsds edHteOlsOyYydd € dzddzS j teder = d3d dzj |
[3, 4, 8, 22, 23] , Ylsts dd3j dedets ff s Is O fipkelflz | fiyilg) ord@)c
Iso jtoH jded] M Jjdzsyder = ewybkhdr Mmdmisj d3.

1t HOdde8l3, [& fHtesyj My or 9 jlsted o Odz
tcj OCydodzdzz e MY smtse desmils: d Mlss2CsMmilss
1 dzj d3j dzlst o MmdzjHlzeh j2 ftMmdzj His9 Olsj dz' datsfr
v Ofds sBtOL A3, EMmils Odzts o dzj dzts, Ylsts Hdzw to
mMdzjHkze hd] YoMmdzj Hso Olsjdz' dzr | MIOHdd M ¢



21

icdHOIsOYydw n j dztsyjagj iz’ dlzr T dgtsj dety dzj dzd

T yomisdudztsj ML Pdgs 0 de'dad] j desjudggtsdz! dz' = &3 ¢
JsdzOBgtcerE® ddzd cdHttS Mesctkzy § 52 ;

i fjtej itsH Odzs Bddzd ™ tSsHd daQUstpdj tedzts 20 j )
tcjLEdz sOIsj yjets sBOLEZEISMw WOSId Wi ME c
s5df O ROLI(3) L6 JSIEnH,[ By dz hj 2 h | dzts
hj dzsydetsL jfipggQiRGafigls p sted 3" j & d HRB@Si Loy O l©r
sOC Y J§ teOMmiso sted d3F JROHYd RE@HD IRIOLSI{IsligHi[ © d dzd
ROL ¢flslnHyf © Mk B S tesC tod Mis ©Odzdzd yj M < s[ES5,d dzd
8,9, 10, 2231, 33.

ltotsyj mMmr B sOBsteW dL B3O, ¢ =) HAiEML@LE] dR¢
By sOBsteW dyj MS dna mMddzd ¢ Olsdz - Bd dzj tc O dzts ¢
LJ dBdes?2 Ctstej, MisMmMseMmlsoakze s oL Od d3dzr e {
dzj tOdz! dzf = MdMmisg d3, fted EyOmisa d Msjsdpsiwd
ftcdosHwls € MmMddzalsjL kz COBRBAES cd idOdzdzde Gd
hif Ostse, yYjbodzdlstss, MmdztH, ittt zOL O, fc

8] . gts5L HOdz] J hj dzts y dats 2 Mtcj HT d woedzv j
VWstedzdtetseo Odzdw h j dzsydese s Odzs d3ssd dzd € Ols oz
f StEBH.

2] s Yg®pH O sOCY | §tedfkddid o &d iste @ les@y
ftesyd MmMtse ISOHJydBdedzr = BJded cOdz! dz" = 9!
fbyys Okt et § stlsdOdH yj &) dzls O, tosdi0dz
SBGOLEjd& j o MmdMmisjdj §ooHkCIlsr dib i Gk Y«
toj OCyds ) MtcOo dzj dzdd N j dztsydetsL j d3j dz' dzr
My HjddY MmModujlsjd Mlsaksls © Iktd, Yt
B daj cOdz! dzr j oeowykhdj, d wWoeodzw jlsfpw tsfdz
ojhjfmlse [8, 9].

H5C OMdats | ek Do MS sl jl . gwy [M3,] 4t
ftejHmsOo dzj d¥ MdMmlsj dss?2 MdzjHls h d5 € MdH
ORWtslsjtoder » (tedMmkzdetse 1. 1) .

<
24 ZBUd § YJ Ak MBS gy s @ik Naf . of sCs{ Rby
Ry{ 8 R[48 Si[, |AR0:5 Okl e § 0 8E MY

AR)[ 8 N j dalgyj 5 BffihH Naof , of sCs:f Rby

2] dzsydzatsL j j dz! ro o i
J . JudSJ dzISJrOBJ N
Ry 8 ROD R,0;8 Sif, AR08 Ok 515 ] todar B ¢ LSFRHH

tdmMzdz8@ dipls] 30 sCMdHse N j dzsyds =



22

ydimisr j ewykhdj, f sdzz y 4 dadz’ § IstsdzS d d3
dzj Ht MY J ¢ Odapwh jipds il i dinddgsic 5 Mstisdesh j

TRy :Rof3:Sif[2=(10 1,5):1: (D 4);

T RO:RO:Ry 3 Sif2=1:(20 4):1:(D 4) [4].

lwykhdj, MmMtshilsswsdyjds L dff dsjOmglzfiztshej, o L ©
n or MesCsHdMmy j tomdz d3d d B »n Odzs OC Isd 9 (
MmMddzlsj L Jtetso Odzdz d&3d , sO¢ d ftodtesHdr &3
dzj sBatsHd s Ylsser MtsBdz® HOdzsM! Msilsdatsh j

TRy 3 Sif2=1:(21 4);

TR[ :Rf3:Sif2=(20 8):1:(D 6) [4].

stcdo j dz€ s[5 KX.dAdOMMdW dydiecsoa Odz 6 dHtcOo dzd
LOodMmMd izEfJIsxd ysigSsets d o jh jMmlse jdedesets Ty
CdH©BOIOYdd &0 Mmzpe zdYdj | dHfte®o df uj & d
LOotstcWs s o BiMdsodesds asHts?2, dM¢ dz¥ yJ dad .
hj dzsyodsd, MsHts?2 ddzd Y dHSEtsMIs] Csdz dgr d3 f)

v OB dNj® &ZzOMMdW dS Oydwy edHtcOo dzd yj m<

4 SH J t6))
oo
I dH yjdjdAOLEe" 2 ;;’fﬂ‘sq‘t‘ ;;Gft:gé
d3d Is © dz
l stelsdzOdzn yj o] 1 A S dzdd <06% | & Olf SihQ[
z2 J dzsydzts 2 1A Cdzddg 1i5% |u Olf Adsly of
f stols dzOdzH y j o3 Raf Ro[L SiQ[
2 J zsydets?2 Y
ih dzO¢ Z dzO SRy + 21 8% R R[ L
L sdzO 1 Sz + 57110 % | AlL,OsLSIOL pf
Tor MsC sH d M| AlLOLSIOLM of | 10T 15 %
fstesh Cd + Ry
Odz¢ i3ssmd dzd € O
ftodtetsH '
] d Y sdzd d3d todz s Otsdzd d2gf ¥ 107 20 %

ltiesyj MM boficB dfrtcxfsB tcOL 50 OdzdWw M j
Bdzts ¢ 5 d3 fnn 5y fn tej OCydw dzd Wistcdsd ictso C
Ctoj Bdzj L j BdMIsr & eowykhdR. 2zjdsyd tj OC:¢
fpdzj HEzs M j2 Majdii: o fedyEBOHndR tcdzBls ®dzoze
d sBiOLEZ jdkscuBEBHbOE tBOSZOC o OW L § fe



23

oLOdBsH]2Msalzjls M k¢ dzj NaffHraf wMaG[Ot i § ©
f OtcOdzdzj dz' dets fMmoeow LM 98 0OjIs HJSNahd v nSY 65 d3dzc
Nap[ InSif olH,{ , ) tcjLizdz IsOIsj YJ 6 W stcd3d to
CdHtesMddzd ¢ Olstse dOIstedw ddzd ¢ Odzd v .
dots2MmMlso® f jtor QA h j dztsydzg n owyiZh dna
dmMmdzj H s Odzd M sded d&O Mg mMwes JHEda N
Bd dzj tc Odz' dz' d3d HtsB Q9 € Od3( : Yyd B3W dz¢ O a3q ,
Istsf dzd o dz' d3d L 5dzO d3q , hGdizGERdfEr dzd 6 t§ alzB dzdz'd d3 ¢
hj dzsydz § owyykhdj fcsCOLOdzd or MsCd ]
ftesydesmisd fted My Oldd dzORtsHdddzify o .h Jtot

l tOBtslsOR [10, 17] {§tdkzyjd M j dsyc
s M IRGOAD 31 2SI[ 2R T2R[TAI[ 3(20 4)Sif2, dL Md&d Md, I
dzf Hts M jSCOddwY Ekcedzj CSdMdzsets € Odz' ydqw d
otsHB2 OCIkdo datsfls! 1 Isff IS o jodzdaa d I8 o jttaaeid] dzg
Htso sdz! dats dzj o' MBS 82 s 20 Hts 35 [10,
i tod dizd o CdHtotsls j tod3@dz! dalz sBtcOBSISC Iz, Iz
nOtcOCIsjtedmMisdSd HBs 56 [1 0.

LiMisOdzso dzj des [ 16], ybsts dmf sdz' L 59 Odzd
Mddzd € Ols dzOtcd jotse s twOMlse sted Bsets Mmisj €
h dzOC 3 fsLotdzdls, foHBBdM h dzOC Y sStels dzOd
owykhdy M oyt mnlElO, 50 (z0dHs r getg] dzlsdz!
Gdzd dztsL j B3 MiIsts sz yJ d3gd delslz, M j dzsydze" § 0OdzOc
Odzt BsMd dzd ¢ Ols dzts R T W\lig[fRils(B 4)F) » EREA 1O2i 4)R[ T
Al,[ 3(2i 4)Si{ », sO¢ Y j§ f ¢ 0L Odzd o' MsCdj i ts
tcOL dzd ydz 7 EMmizseadwa Ise jtoH j dad v .

sO0Cdd3 tBEOLBA, dMftd LteOdd,j h j dzs
Mddzls j L Jtctse Ols! Odz0Odztsc stc OH d yd tsdzdz’ n
owykhdnrn, ftod {1 Istsd3 dzgj sBrsHd B &3 EZMmdztse d
l HBotdz dzts o' MsCddz to] Hdzw { tedsdstj o2
Odzt BsMddzd ¢ Olsdes?2 MsMlsOoadzw s h j 2 owylzh j Gt

1.2 1jMmMSdddeS jteds j N zOS&h j dzsydy § ¢

1 sdz hts2 sBi Jd3 dMMmdd s Bo @a@mBIsCal 5B dz
Bd MG dzd dz€ § tedz’ h j dztsydzg =~ YyJ d3d dzlstso d B
esmMimd2mMcdid d L Owlezkzt dodd d &3y dzrdsd 1
stcdo j dl ., it zdztso 52 t.p.s.,1ED§IOtEtg >t
Artojddf ddzse ™ o5 ¢ . 1 . , 1 HOsdPsthd i@ .d3  Jt. s tsodr
S ztoyddzmMes2 . 1., vyt fottsw2d Wtsdf .Q,h. Ys@,T "d:



24

R. ¢ Jjdziojtets? d. ., [OCJjHEBBdZEd 16 1, ,
s4dStsemMéddy [.1., RIZdd & 1.1., dsdigOtcds
l .1 ., g dshfjdsjjddgyz € sz 1 .1 L, [ Ols o o jsd2S tsu . 1.
i OrdBsoBXAOHESO B BfSo¢ .d5 | . 1. d Htkze ddzd

z zOS sh jdzsydzg" § yd a3 dzelsr (zzA) Htejinmls
hjdzsydetsL j d3d dz detse 5 Odzé dits )  ddd © @O ddflzte) s
owyykhdj slsdzd yoO#s Ismw B tsdzj J 3y dz' h j2 L ¢
o' Ml sRdeSdss ¢ dzO0 My Olsdf § B tc e Odfisls' ts) 2 Selfffiy Is
dztsfls' ¥ Moo Olsr 9 0Is! Mv T§iikd ju) sk j (G tc

s OB dzdjj@Oshls®or B M dddc] ©dpdds yalztsyg s L C
t OmMrsH &BOIs jted Odzts o

[50( [800 1000

ldH hjdztsydstsets L Olse

U

N Bl o ®

1 fr]dZBS o' —_ @ o © (1_91 (1_91 = i~
CodYf sdaj dalst| _ O @~ ~ 92 7
%) y |04 =l = - py

— = 83| o 0 Q 2

s nT | & & 8 S

= e '§ Z P N

z’ fs g;tjsggéf; 70 | 80 | 80 | 110 | 80 | 110

1 tGGhdZd'ZZ gzg ©5 930 | 920 | 920 | 890 | 920 | 890

ZzA o LOsadmMddsMmisd ls o jh jMmlse j dzdetsi
hj dzts Yy dzts cds] RlSSABHdss Y dets o f EMC Olsy  Mmdzy HIz¥ B
Y OtetsMmiss2CdJ, B Mistetslso jtoH j & hdj, ¢d
Is O i3t 5 dz@pfzd?! W, OIstsMists2 ¢ d J

] ftetsyd MMy CdHOIOYdd z2zA sB o
CdqHisMddzd ¢ O COdzr ydqv f¢ssHtsBdz 4§ ftediets
Ctej qBdzd J o 82 CdMmdzslsr, COdz ydls, cdHItsOdz
[ simklsmise d J Mo 5B SH dzts 2 d L o jefylsidtc tfrifisdp !
GdHEBOMd® &3 dzOIsts 9 , GdHEBW jtctcdIstse C Odzr y
or MsCdridjdLaddgdsyj MSdr Mots2MmMlse h j dzsydz =

] dmfimdzj Hiso Offagzley j flzB2 1B " Mistetslse jtoH j &
IStsdzS sdL dzgd dzt yJ dedzse s dzO B Jj Gz dzOAs o 5tc @ dgi® G
BjlsOMddzd € OO dzOIstedw M Mddzd ¢ Olsdzr d3 3 d3tsH



25

[BtOLY" h dzOSBh jdzsydstsets owyzh jets f tsidzj
fsCOLOdzd OSIsdodesmis! dzO 3 Mkls¢d 10 [ 1 C
[1 0.

l  tc OB ts[&]] i sdzlz yJ dzts B4 ME dzd dz€ § todzts :
CtoOdzz dzd tetso Odadz' = h dZOC s d X dH S s \rgkdridsy
Z0 28 MEzkSdSBEtGo @QdY 1 OtcOdpz dzd tetso Odzdzr = h
JHEBSEB dzOItc® ddzd Madsd M+ ¢ dL o SHIOG OzOM B tx*
~tstesh dJ fsCOLO] dzd (tesydetsmisds OO dzff 1 Ols
so j toH j dzd v o) "HidsEpdedd?@ILpsz! yd W

VLMisOdesBOzj deglsts B | MSdzd dz€ jtoedzr J] owykhd
hzOC s d dObttdj otsets ttOMiso tsted BB G o iglR NG
sBtcOL yr §tsmdzy ftcjHoOtedlsj dz' desets Ise j toH §
o SH J , ZOtc O do OW Mo st { tctfApd2f Mmisf ¢ L Gdig
CGdH©GOo dzd yd MSd' P Mg 8B MEDO shdetse j " dzOC 59
Fojdzduyde O0j sy dedifcie d dzdfLtEdiigitslr  dz! dzr = d o' |
fmilsj € tsdz, ftcd {1Istsd3 tBtOL yYyr ptoHosjSdsccQdzd g
tcOB SIRB -2 ZMiIsOdzts o dzj dzts, yls ts f sdzz yOls
hzOC EBYydz" § yJ i3j dalst  dstsy dats, JjMdzd dJMmYsd
Iso j toHp glad o dzj ded W fAsjOdislapdz’, = Cdfgjilstster | © 9 tSH J
MmMtej HEZ.

] dimmdzy Hsd Odzdw » [ 2 9] mls Odzts 9 dzj dzts,
h dzOC tsh J dzsydzse s yJj dzd dzls© o9 5L dZsy dzts, it
L O tstedIsj dzv , tcOMmiso Hc’ D B8 @xfudd" F gz dngdsy jH2]
R.C[ 3, RS[ 3, RS, RF, Mt dzj 3 LR dOlasdztsh | B dz' (
Rf LAk sLdtesa C O h jdaztsydtsets L Oe sted Isj
owyykhdrn MtsMmisOo dzv dzgP 37 5 %[ w0 s %dz@ ISN @3
h d&zOC O dzd B 5 H ts dig tslaldsdzdsts Gosis O dalzdfia(s  + dzj € Is &
tdLbkd sOIr dMMmdzj Hso Odzd2 § s5C OL Odzddzr o Mt
YyJ B dzlsse, ftotsydetsils! HsfMisdedzO 140 [10
fecsHESCISORBd cdHOIOYdd ftoj HiisOo dzj dz dz
GdHEERMMOIsO®RBd dOstdw d CO0dz ydvw.

ANcOdzybkzL mSC d?2 Zyjder 2 18], 1 ®adeas odfLy L
shdtso s Sdztsy dzgd € 59 hj dzts y dats 2 OCIsde Oydd
sfdeso detsdz h j dzts ydets idD d jdgistingf dias(1C jOdg jdalz! j dzté O L T
Cce B sdzdd3j tce, dzff tstadc@dzdz a3y O d tSHAzS9 to
ftodtesHlEz owykEhdn hjdsydses L Olststj ddWw
st dmMOls! Odzt d3ts md dzd §ADIOIRIT @I SiifPPAN OISO ds3i :

Oi AlT Oi Sii O Sii O .
1 jtemyf j CIsdor tcOL o dIsdw CJBYf sdzd &3] tes o



26

@ ZOMmwa fsdk hdj ddsfisd, OClkdodokzw

f sz yOlIs! Csli3f sL dIsT fn  dzlz yh J dzdzr d3q
ftsCOL Olsj dzv d&3d , sOC dJ COC o MsC s 6 tsfydz
N OB dMdzslssmists?2 € d J BOIsj tcd Odzr , H dzw d
SlsmtSH B9 .

] Ctsdzyy) HOOHYOLtsets ©JC0O B dzd 99 JH
fticdetslssodzj dzedr d ftetsdLessHMmMlsealz h dzOC tsh j d
CdzmlstczC yd2 dz0O dr BMdeseo j. [ s ddatse 5
dL h dzOCh j dzsydz" = B jHI§ tSiddiEsem Istf s H]ls oHjttarGOtda
tcOLtcOBBIssS d HdSkEzjl otL @3y dshmis! ttOM
HdzW HEstetsd das s B dzd ts tdiQ Isief onktisc tis L df) B iy s g |5 dadizts ¢
sO¢ d H&W dJLeBlstso dzj dzdv € tsdzef l4ctOB Ssls Py dz'd
cOL dzd ydz' = kEmdzsedw s 1 CMf dz2OlsOydd.

VMisOdets o @R 7dgts, [BISts  sdzzyj dedz’ j h dzOC tsh
sB dzOH OW o MsC d d&3qd f tesydats ls dzr d3d ~ Ot
Zdzlz yh j dedz" &3 { S M dzz OlsOydtsdede” d@3d d Mmilstelz €
B tsdzj Jj i dzts Is dzO W s sty Sids 22O | ted2jnusde@ tc d d3t
GdHtOIOYydd, BOdzOw f stedMmistsMmis! MisBR € Ml
otsHESdz) ftetsdzed yoj dismlis d BstosL sMists?2 ¢ sl
fsLotsdzv Is dmf sdz’ L s Ols! i sdzlz yJ dedz j tc C
B4 dzd st6 Ols d o pal'dIn ids fe.s d Is

RMMdzj Hise OAJOV]dBd H FRBBL OdzO o MsC OV  C 5
h dzOC tsh j dzis zlsor {HgjsldstEdpO dek@ipsd2a]  MiEzdz' W Ols dz
MdzOB sd3d dzj tOdzd L 59 Odedz’ WOBEER O | Mis s fylas'ts
[ 4 1] f sdzlz yj dz dzd L € 51 € ytiels j todpdjusis dgr , h o
Isjf dztse ™ H j dzj dzd j d3, Yls ts fsLotdzdls dmy sd
Bsdesdzd sdzsdz B j Istsdzdtetso Odzd d d o yofmls dzt
1 dzj d3j delstse L HOdzd?2 d Mmststekzy jded?2. | Odadz
dmf sdz’ L s Odzdw h doREew" | fiAsdzsBte gy Bls j dz' dz
Yylsts Bl widz j Is e O lsdzdeLtsRts 2 L Oz dgtil JO dzd W W s
LiMisOdzso dzj dz0 o MsC OV ftosydesmis! h dzOC sh
¢ tsdzH | dafn Cyafdishipisdésdzdzd L Oy d s dzdzts 6 sy s tsls 9 | s I gl
COlsd tsdzedz” d3 tsB filgtp dets &3 d3f] ¥ eztz Yy dz" Raudgfls B &zdgd &1 t
COdz" ydqw cteOdzdzdtetso Odgdztse s h dzOC O, o to]
COdzr ydw, twOmboaster JHOBSE dzOltcO® d € Odzc

1 M dzddzS jtodzr § z2z4 ~rOLOCISjtedL 28 syw
MtcOo dzj dzdd M ( tstels dzO dgHfyg ddsl3 jomsodis daiz@® | 1s5s dAs
tcOMmMh dqtew jIs tsB dZOMIs! drn fHtodd3j dzgj dedw ted
Nddzdh desets Mistesdlsj dz' Mlsoe © [ 43] . stesd3j &



27

s5C 0L Odzd ! tefiyfls AL @Az dgd o B2GH JRG R o MsC
YlstsHifs e j ey HOJIs otsL i3y desmils! ff S[dBlz4d]l) dzd v

lwykzhdj h j dzsydatsc s L Olse stcj dad W tsls dz
MroOls”" 9 0dzdwV, EZHAJddIls! dOyOdkts mM~oOlsr 80O
LOotstedlsjdzv d o tsH™Ee j oMb D dztisdsdigisdzty ,dzd ) ls
so jteHjdzedj HtsdMatsHdls o dz2OyOdz dz@ 2 e
sBMistswilsj dz Mise s { sLHodRdzY ff Is dzlrf\pj daddzj Hecw figls
yj dzj dzls8® [ 46,

1 dMmMdzj H[48p Dl lsOdzts e dzj dzO0 Btsdzj j Hdzd s
fMsts2CsMmls! OkkOlskzter ftod ofMjn oL By d A
BJdIlssdzO, 9o MtOodzj dzdd M ¢ stelsdzOdzH yJ d3J dzls dz
fstelsdzOdzH s O, Ctlstster 2 ) Isjyjddj &3 o tcj d3j

l t©OBtlsj [50] EkmlsDzdzsoda) aasfw g ilstsls Mdgdz
so¢dr ¢0O¢, odH h jdzsydesects L OletstedlIsj dzv
ftse jten dzsfiyls! d d&ddzj cOdz! dzr 2 MmMsMmisOe h dzO
ftesydetsmisd BjIstsdzO, C0OC o dzgOyOdz' dets?2 ff j to

do st [ 50] slsd3j yos Is, Yls ts ftod L O
CtcOdzgz iz tets o Odzgdzes e s HB A3 dgdesets h dzOC O 9 fSH ¢
L dZ2Oydlsj dz' dets Ik d3j dz' h d dzd ¢ ) MicOo dzd dzd d
sBi Widgw j sfpw  dz2Odzd ydj dz OCIsdodzr = yJj distots:e
dso ssBtCcOL 59 Oded?2, fHsWwodweshdafmw Htod L O
I sorhjdedy Isj 3 j cOIlskzter gdzls j deimdW¥ Jydtclzj
MdMmilsj d&3r ¢ lstsdzl sSH UM dztepdias 2 © @A o stce ) da
Isj f dztso dzOy dets s dzOW tsBtcOB S RBRGOH BAp@ze 4 g Wk
bdgj dz h Ow (7.

d ¥ stedsoydd EMOHSCd Ekoj dzdyde OFIsmw
LOboatstedlsjdzvw d EHjdz des?2 ftse jtomdesfylsd h o
ftod fJtodd3j dzj dedd BJ 43AHPdzd ¢ Ol 19O HdsQU fjv
h ZOC Bh | dzpsthdz®Bs 08 L 9 Odz" Mdzj HiEze P ddisd f tetse
MoeotsCkzfdtsMisd: CdalstcOCydw Iso jtoH jBsh j2
MstczC Iskzter Codikf sL dls O, COteBtsdzdL Oydw o
o BLHERO. I mMtsB J dzdzts M ls ¢ h dzOC sh | dzts Ydis & ts
Csdzd yj mMso © COf d dzdzw tets© d f tstc 34 dz¢ Yo
BstesL siss2CsMmis! , otHBdy ftetsdzd yoj B3sMmls: |
dzs EMOHC O L tdd@mlo@jdg wd LH Oo dzj dzgdw o My d
ftesmMistcOdzMmiso | .

 dmf j tcmdats j Otedzd Bt g Odzdjz1 [ BOL Odz! Ist
Odzt BB stetsMddzd C Olsdz" 3d W dBtcOBd § tsC OL Odzl
HijWtstedsOydd Ekdjde "dddh!', O fwjHjd {to



28

MtcOoadzj dzdd M Ctdzlstetsdz! dzf d&zd Bt OL yodd B
IstsdzC tsfls j dzdz = flzdm £ s tel) telzff flidstisn © € tsdzfmistclz €

RMMdzj Hise Odzdw [ 52] f§wLoatsdzddzd kMmlsOdsts
h dzOC tsh j dzsydats @ ts ovwykh jaets HsBOo ¢ (d Yt
fcsCOLO]jdzd ftedd3d tedzts o 2 tOL O, HJWStedC
d, G dzO ofipi]j d dgtisfgztstsB tc OL ts9 Odzd | . sO0C ] Iz
MlsOdkzs Mdzj HMmMlsadjd3 dMfsdz' L so Odegdw Hicd tot
YyJ sdzd s O, M smseMmMisezs h j2 sBtoOL S Odzd
CJHtesOdzt dG3sMd dzd ¢ Olsseo dzOIsted W .

l tOBtslsOr [54, 55] dMmihgdzdE ®d Geizd jots+
sO¢dnr THORSMEABEZE Jqtef dydz" 2 B2 d yd sdzdls’
ftosydesmisdzr = fsCOLOIsjdzj?2 eowykhjet dzO ¢
CdzOmMMO 1 25, MigstcBUBRDIssD2EBdz] f tesded yoO,j d3f
NaSQ;, OO [5GO0LsHBscsFEME, otHGdy o

L Olso stcj Nad | §; BOs O [ 800, Bstets L s
otsHBdz] ftesded yoj dGzsmis! Na®g$H fted L Olso stej dac
bolststcOdzd [ 54, 56 ] dmf sdz' L s9 Odzd My

COdz yddzd tetso O dzdzOw MsH O H dzw i sidazEy dzd?
owylzh dn d B Istsdatso fn ftcsyditefhls dz dzap .
stoj d3gdzj L J disd Mis™ 2 Coli3f sdzj dzls Tz Bztsfiyts dff, to j my fij B
CoOtyjo" &&d §JjMEOBd, &BIStLsCic]j dddej L j B3
fdsd MW &gd . [ Odedz" § HEBBOOCd, todd3j digdg dg J
Htsd3j dedz” d3 h d&zOS tsds o s toj HJ dzj dedz" R HSL
f csydatsmls dzO 110 d jdzjdBE ME®IstsE h d&z@C sh
o Mz B tcOL sS9 OdzdJ EMmilstcOdzd dzipw , dB3ts H &z dz!
CeRkf sLdlstse ko j dzd yd dzd ' .

] tcOB Bllsj dfjfhdzj H 8D O dfdzi¢ O O dzts, Yylsts H
L Od3j H dzd Is ZOyodzs Mmoo Olsr 9 Odedw™w fmd3j Md
99 tsH(Is Ctod dzdzd ? tstc G O dzddgyd Ik dzfty  dzef & 5 2B K Is -
HsL d tesiE0G j83 4 ls B3OMMr h dzOC O, o Istsdzl sH

RMysdz! L so OdedJ ofdsdetbtziso [ & 7Hts tsdzo sdzd Is
MroOlsr 9 0dzgd™ BiMCdzdde jtedzr » oWy Ehdes OFCL
mMewL ks h dd3, IsO¢ d tOmMbottesdy jJHSCBGET
Mz j of zOMIsdW¥ S Olststetso dz0 thdetse j + W dtots
L WW Sl fydadidedideg v, MtesSCd Mro Olsr 9 Odzd W
owykhjets Mddy Ojilsmw. vOEC2 XJ twjLbkzd I
shdats o § dzO W Is © dzd dz0O, d3d ZzOd3d dzO d o d dzd dz
Odzd sdzOCIsdodz' j] HtsBOoaCd Moatsd Moat2Mmlsea O c

[ sBOo C( COsdtsdzOCIsd o dzr | , sO¢ d4 ¢



29

Odz¢ d dzfipd dzd € s dzOIs d&OIstcdw [ 59, 60, 6 1] 1
MesSCd Mmoo Ol 9 Odzgd W dzj L dzOyYdIlsj dz' dats, dzts L

mddBdud M&d2 d Bddej cOdz! dg 2 MsMisOer f
Codif dzj S M HPAGOEls] tafCnisd S d h dzOC tsh j dzts ydzr
ltodd3j dzj dzedi s SO detsets ftotsf Otcd o Odzedw k¢
ddzls j dzmd ¥ dydtelzjls f§tsyjmm IsejteH | ddiv
h jdzsydes?2 tOMmlseo s, fotsydesMmils! oL tcOMmIsO)

) tcOB Sls j N3] odadrdfdz tcjyddz© Isj § d
Mots2Mlso © "N &zOC sh j dzsydetsets B J IstsdzO, dMmyf s
Ctsdzj B Odzd 2 B ' dzfs Emils Odzts 9 dzj dzts, Yyls ts Is J
ftots] SIsdtetso Ols! Mw o L OadMddsmisd Bls dtsH
LOotsted Isj dzw .

bolststcOBd [ 64] fHtsdzkzyjder h zOCsH j dzsyds
HS 100 [1 0 CodBftsLdlsr, L Olses tste dedz" §  Cf3
f esydetsmlis d ftcd mHgoBdd[ ) @O 2 S ozlz yJ dzdz
~nOtcOCIsjtedL ¥ sfpw ftsor h jdadets?2 dzj f tetsdzd y O

¢ Gdso dats fyls difmdzj Hizd & = eowykhds d
dmMf sdz' L s9 Ols! OolstsC dzOo dzz¥ B e BHSB & dzj dzd
1,2 [10O0 [4, 65].

sO0CddB3 BBELOL 53, By MCdzd dz jtedzr J ygj dzj &
Slsdzd yos Isiw  yj dz" d3 S sd3f dzj ¢ M UndzksQ Mnjsdedz
dB3ts Y dzts fn Emyf j - 53 dmMf sdz’ L s9 Ols ftcd
B Misteslse jJtoH j &M dn, dzd L €S tslsj tedsd ydz r ,
cqHtelsjrndzdyd MSdr d SCttoteL qsdzdetsMmiss?2 € d A
oWy khdd fYted CteOIsddzd Mmofplgo Sfotdsiag n dzj dizdzts §s
HstesesodL dzs?2 d HijWdydlsdy hj dzsydse md O¢C
Ldzj cetsmB e yd ddw MelsdfizpgdyHdzefjL "™ b PsIs
o s sdzdzj dzd v tcOL tc OHsH/loEE ~o Biy ENRQHq szl | (tokdd j-

1.3 171 M€ tsHAgdfirptfj taa@pidz” dgr Ji € szl @ ald] dizls
owykzh dn

d0Cldody j RBddzjteOd dzr j HBSBOOCd (07
dqdzH zmMistcdd o COyjMmlsej MtsmisOoadzwe h jes d3dz
o jddydls: OmMMtstlsddij dzls oawykhdrn, MmdedL dIs
dzO0 s BSydYdcdzS j tc O, C b3z fwoer hOjlsmw 1 ¢
Htsdzé s J ydetsmis: B JjlssdzO® d 34 dzjL B j Istsdz0O.
B dzj teOdz! dz" = HBB OO G .

RMMdzj H 5o Oded & Bizse S sBf sdzj dzlsdz” & Yy
tesmMmMd2mMedrs d L Otk j Y dgO; kRypdz A H.d4].C i



30

B. C. | steh Cts9 O, [ .¢C. | Bdzr HP Is ] 2 dz0O, S |
[ Odzddzd dzO, 1. ¢. (4dBJdHJtO, w. [ . {6BWGC,
Cdelsddz©, 1 .71. SO, J.R. w0LOtddO, [.
v ®ilg d Ht.

| ‘q)leq’adzJJ o3d dzj tc Odz' df

Ujndatsej dgdatsets ff l cdtesH dZsE s f oig
| d
| | |
0 &z BEMJ & T ud&dC ol [ s OB & dzO|
poy =,
o : g =Nl B - = | ¥ | g E
e R - ot -g_" © —t Py 8 &
() ® 8
ot
|

| | | |
| rdmf jtemdsmis: §fs smlsG)ls‘clz dz

| ISBdZﬁdJ < | Mted H dEGQ% | | ‘itGth‘derJ |

| 1 dHO9 dzd yj MS OW OCIsdodetsils: o |

o7 MBS B3 M) A dzj ]
OCIsd o dzts il OCIsd s dztsif| SAL S S O
Be /| & 400 dsc/ i

t diezdtE & dZ2OmMB) ¥ dE Oydwy OCIsdeodzr = &BJd

thy LAQ3RUMOdzj s HEs da 1. B' dzd dz02
dmSEmMmilse jdedzr = ovwykhdms fEkIJdB BBYJGEO
dqL d3j dz yjdzdv fsHEzCIstse 1 Issets tsBY & O.
Mwesdlsy dz' d" 2 6 d{ fi,s"@zdL Afldgiddgsd izj dia’ o Jj fitslsf!
b dzd C Ozt dz" ~ mMsstelzy § dzd 2 : B 4 Is 5 dzdzts 2 G O
[tcjodzgjds edflsy (3600 a@. Hts dza. L. ), ¥
[dS€MdSy, 1Jiddits?2 sdko2mits? MmMisjdzr, tdc



31

vlsjhOo degdenyj d3d dz dzOkzyddzdm! fgser h Olss ot
cOMmMlso stetso 9 9tBHW 9 ddm bk ks dtsils’ |
okdkzCOddyj ME&dj f¢tstesH, drLojMmlsde j] §BH E
&ZOL 9o Odzd Htcjoded] toddsdzwdzy s @i Miskz L Odzj
vO0Cdd3 BBtOL B, sO¢d] cttedr §J § BSKGESHT
Isted f § dz, &dd e BjEHfszdm! Jhj wWOd hMj dLt
ofr s MmMewsj? OClsdodasimisd dEfy fdsS¢ daikifi
feyysdzOdedpuja€ 3053 15 Ok 6 v M ddgmjw f 5 Isj
fzyytsdzodzd yj i Siovis O Chistdtn figitseimds i ls ¢ Is s
B dzj tOdz! dets? HBBOo CHftomY ff dxyf )z Isddewtd o dzd
CdHtcOo dzd yj M< OW i@ SldipfsoBdisriids: s ts dz$
3 dzj ttOdz! dzts?2 H B Oot£2d,, HLEChsdajts tdfjtaigdate?0 toddsH) c
oBLHEAR] ddzd BJjL dzj GasSH jotsaf sdz® OstsL sk g B H
486 dzOMmdets | [Thuo 31 0Q8MEs6] OCIsdo dese s i
o Cts5d3d dzgH 2§ smw  {f o d P Id2] tc 5 B @ jlzdetde™?2s b &A@ T

[ 68], o Iz §zC Offta e t§ iy Cixfdzts i O, BICtetsC toj didzj L
sBtsy Y j dedz j MdzOdz@( ts dzeidde Pagyfifisistay j¢ , H 5 dzts d3¢
fdmMCd doffetrditeld Olsj dz' dz" | Ctdif tsdej dals’ , de

ckmisslslk vyj & dsdsets Isjmso, da Mmdedy OF
Mlss2 ¢ sl B jlstsdO.
[ddzj tcOdz! dzF | HBBOOSCd Isjrndetscj dadats? 1 «
fMtsc &ZOmds dJr § Yyt do dts e ESBCRIEN § &5 &6 iz g OS
1 toj HdztsY § dgdzOv  C &zOMMd¥ S Oydw HOJjIs o1
sjodscjdeder & HEB Oo 5% d dd ujdesdsipdsdssdn s dgd dsjk

MM O d©@ ftetsyj Mg’ WsteRdetseo Oded W
I sdz hddzmlseats OCIdodz » di3ddzej cOdz' dz n H S B
MH | oy Oldnilsd@ided@fCLiddo Odzdz” § W OL'", Clstster j ¢

[BBY Y J dzdzr § G dzd dz' o,z dz€& @rdeg W § MS d J f stots
5B ZOHOE s fyytsdzOdetsots?2 OCIkdodetsfmls: 6, Cts
dzj Blef@z' detsfls! 8 toj OCydtsdedesmf smisB dzr = OdBist

mddidui MSd2 MsmlsOes sOSdn o3ddzj tOdz' dzf
MsH jtey Odedj SdMmdzsisdzf & S Mg ezsp © Odzf tgd Mz |
B ROdtsOCIsdo Oydw fsor hOsls frzyytsdzOded ygj fr

l.s. [ibp. [89kM@Edy [70], dLEzyoOdd
HtsB Qo € ZzO Mot2Mmlse O o' MsCsOCIsdo dz ~
ftod Hdztsy d dzd € dzO f§fredj WlgidE) @ W ddgdasoHQlde y Of j § " 1

io" McCsOCIsde dffdje S EAAAESE §tosdmMn sy H,
f r iz dzts ) ftesdL o BHMIse O Witttesmddadydw,
ftesdLotHMIsSe O My j W sy OO d His.



U OB d&zd YOZAMBIH dS Oyd»W

32

sj 0 desc j deder R

md dd yddns

] s dzO M d : AdLdud
'w coqu‘l’g'sqaddwd%*tstgmabdgsg ¢ 0L OB
1 (0" Mlstes (I Wy Eh daeddzd§ Olsdets || te Odzlz dz"
tsn dEOpdzdi Mo 52 M ls| (SiOL2H,0), fMtsH j toy OF ¢
h &zOC d mMtsH jteyCad® j /]15% o &QFT
MgO, Al,Os. 3505 0 */ s .
sted Mls ® dzdz'
dzj Btsdz' h 53
¢ sdzd ud flse |
2 |lr MesSCts |l wvykleddzd ¢ Olsdzets Yy Ofyisd yr
COdzo diJf yys (SiC,12H,0), tcOL d3j o5 A3
Lsdzr BEZ(dzOdetso r|{ftsH j teyCa® j (45 3¢ o3, -
(40 >1(Mmoe 52 fMmls| MgO, Al,Os, Yy MEts2 S
o sB tSH dzOW |=30004 0 O/ s
fJteds dzOL
B day 4 2 %
s ted fls ©dzdz'
L ¢ o dzi B
Ctsdzdaj Mmis
3 |JdStes |I" MsCd1 4 Cted isiCiplg() stetsh €,
Ctoj dgdzj U Zyyts |[OB@SteW dzOW MW Jugidhm € d
Ldzr tw(dzOdseo ' sEHdW S OyYy(yoOmilsdy H
hjazzrn d o 52 Mls B4 dd) 45 BB
=12 0 0 0S af
Yy Omisdyr
3¢ d&. = 60000
&g Cc
4 [1dL S s 1 Euis sddzd COlsdzts ]y OMmisd y-
COdz ydJdzOdzts o 1| (Si0:12H0), tcOL d3j to s 3
Lsdzr E(Mmot2MmlsimMsH j oy @G (45 d3¢ d3,-
(80O <1 FeOs. stedfyd ME 2
Co Oty O, dzd lI§ S, = 250 350
BOcdzj L JIsO |d¥ € ¢
dzj B tsdz! h 503
dzd ud mise 4 ,
51 10%.
5 | JHdz] daqi s tefigfls O dzdzd Y J/RL d3J dz' YOy
tsn gz dac mMddzd ¢ Olsdzg' -/ H dzW f o
h dzOQ ds,dz tc O dz' owyykhd=a
CdHEsEZI i zyyts dzO daf
dzj dzd v , e 52 Mls o
Ctslsj dz' ¢

a3d



33

iOCIsdodzr | HBsBOoaCd M or ipifLhbds 3604600 to
dF Cc¢: Istsdzl vz O MC dj f stesHr , Isdf O
Si[,iesdjj 60%, MkjSdksets?2 SCoOttyjosets Mmls

I d3d dzj e Odz! dzr j HisB Q8 € d, Colsster §
f stelsdzOdzH yj o3 dzlsdz” d@3 C dzd dz€ j tesd3 ftseor h Ot Is
fiMmMSdikzdesip©O v Cu d Hic. .

s OCdds sBtcOL sdids] = O didduj drfSts( j n Otc
Bdesc sC sh@Yf sdzj dzlsdzr = oWy 28l 7 fa ©b igdaye [ i 8
Csdi3f sdzj dzlstso dr G tcOdzlz dzts d3 jdigitdsdftH, © frgsLj df jj ok
[72i7 3] d Istci Bzt Ils Ish Olsj dz2 desets dMmMmdzi Ht
fs¢COLOIsjdj?2, o bt ydmdz d ftd Jhfts
Mz j tof Z2OMIsdW dSC Olsstetso .

1 ted MY dce OdzdddH Sloo jlddsfr@2Q 80 Isg f s ¥ = 1 dzj
sBtOL s Isw L sdzO otsfrplsdHsjC s r dfj oSlmfglgr 5o ts2
L sdztsh dzOC s | Mmd3jffipefts H (SO dydo dovr & filsthfwis 1§ ] d3tf
1700 Awu) sBEEO&sltd dBgdipsd Istsif dzds O. l
Is s eztetdzj tcc j Isd yj MG 52 ftesd3 M dzj dedetsylsd 4
ftocdd3zj dzvIs! o COyjMmlseoj CtdiRfsdzj dzlstseo d3datsc
[74176] HBCOLORO 1 WW,JClsdo daidAplss ) dgfj rL Qeddis C

slsitHBe, dOBd HOjIsMY f ©S1shfpdakjnls dcj @
bflsOdzso dzj d¥ ©YlsdBOdz d&f j] HBLJEesoCd HIESE
ZdEss | M sdz L 50 Odzd j o f ot d

o' MsCsCOyYjMmlse jdede = oWy kzhdr f tsdzkz yd dzq
ftodqtecsHdtsets ¢ jdzjLdmMO (tedfmkzdese 1. 3),

o zdzC Odzeftsj IfC SEMOHByYydese s ftesdmn sy HJ dad W,
dL d3j dz' ud ded® ¢ JtejH ftedd3j dzj ded .

[ JrOdsOCIsdo Oydw d d3j n Odetse dd&3d yj Mm< OV
ftesdLoBHMISsoa O B MEdzddeS jJtoeder = owykhda
Bz 6 BW Zdz¢ yd sdzOdz! dzf § J ez BiBHz7 7Tdzs o S5 f 56

RMfsdz! L soOdzfj HBsBOOGCd kdz steOH MY j to
oL By desMmilss  yJ dzj dzOff tc OO0 dzj dzdets toj Gz dzd tots ¢
YyJ i3 dzglsse  dy ] isdedazd + C M dz2 Ols Oy d ts dzdz" ¢
Fdzd € Odz dz" d3d € tsdefmistclz € ygfits dzdzr dzd o tsL d3ts ) dat

i Mss2CtsMmis! ¢ dhmisdteOdad b ;

T Zd3j dg' 1 j dzdai 425 0 B @B tsH Yy j i3 dzls O;

ior MsCOW fJtetsydsils: (1f 608 Qdetsffjls@) dgo
or MsSsftesydz j (fesydsils! d@ My olsdj
B dz¢ 5L § teded Myls ™ § ;



34

MarMaTAE49ecKHe FOPHbIE HOPOILI

i L R

I'ayOnaHEBIE Hzanemnaecs Hzanemuaecs
TPaHHT ILI0THBIE DOpHCTEIE
THOPHT Da2ameT memMza
radopo JHa0az EYIEAHHIeCEHH
CHEHHT nopdhHpHT Ty, memen

W W N
BrieeTpueanne

K

M

Ocago9aHEBIS TOpPHEIE MOD0IEL

| l l

Mexzaaa9ecKEHe OpragagecKne
XHEMAYeCKHS ETJID:EEIIHH
OTI0EEeHAR
oCcagkH
c HIBECTHIEH
L = Men
AHTHIPHT

PRHIXIEIE COoeMeHTHpPOBAH MATHEIHT Tpelel

MeCOE HEIg TOTOMHT OIIOEA
TpaEHH MIECTaHHKH THATOMHTE

rIIHHA KOHTTTOMEPATEL
=
MeTamMopduIM

!

MetaMopdHIECKHE TOPHBIE DOPOJLI

\, L

THEHCEI H3 I'THHHCTEIS
TPaHHTA CIaHITEL

MpPaMOpEI KEAPITHTEL

[ dMzde® § J Gzl B UEBHBPYIW JCOYdv cds

iBjbsdr M o' MECt?2 tOddy 2 §tsydshls:
biizse i (2O o 1 fkls. ) :

To" MsC s sHody dd2i4 (Mmdp =B BBdede 4 Mad
fneo W L detedp s M dzOd o OJ dstsMis d ;



35

I ftseor hj dadzOwW Odzlsd € stotetsL d s digadiy O Is
otsHSf tesdzd yoj dzssmils: dz0 50%, Gtseo'™ hOjIs Mk
T dzdL COw fHftoetsded yoj dssfmls iwle,dzw o tsHr d @
i BstesL sMssAEBHB (FBOEL000 Mt MY jyd
i fseorh jdadzgOW HEtsdzéetse j Yydaetsmls: (Mists?2 € s
Octoj MMaEgL Hj2Mlseads MdzOBr 7 CdMmdztsls, Bwsteh
sj Bf j cOlskzte d dkBstetsL sists?2 CtsMmisd) .
RMMdzj Hso OdzgdWw dz0@ Lkttseodzj dzOdzslsj n datsdz
shtse j dzdz" | W s te d3r Ef stew H sy dedz’ ~ dzOH d3ts
sBicOLtso Odzgd?2, dOL "  &Pj B 7 BJdej cOdzsdH O
1 OdzsHd MY J emde" )3 Mr te4 jdg Hdzw JesdL ot
dMmisj &3 W oidBl:® Ismw [ 82
-stsdeS sHdMY jtemder | ftosHESIST MjHJdg dzlst
-Gitedz’ J] fBtesHT, MtsHjty Ohdj to] dzlsc j dat
Ctoj BBAdzPLsjtaZA j &z, HJObBRBdl, s O;
-fdtetss dzOMmlis d Ugels (jls Wrh, j fif § § J dz) ;
LWWkLdody j] YBtesH' (okdS Odeduj MSdy f
-dzj CsIstster j] HwosdLoBHA | IsjrdetséjdzjL O
v 0Cdds sBtcOL t503, or MesCs0CIsde dz j d3 ¢
mMsmilstsw dzd d m nOtcOCIsj tods d3d L 5 dz0 o3 G
BOC d BOdz! dzOVY 1 dzj oG j SE[EHOE Is¢ | visdf de'tslyyj i s 4
Zdz2 stcOHdMY jtemde &3 St sdzj dels OB o ML+
[ ddzj cOdz’ dz" | HBSBOOCd dzO tsMmdese j f tod to
C sd3f tsdzj dzls ©d3d ¢cOo¢ BJd MG dzd dz€ § tedz" n IsO¢
oW zh d=n. zdtest sk tejfdpddidzd jdapcfifgflgr = HtsBO?D
tcOMf etsMistcOdzj dedzetsmiss ¥ d HEsMlskz dsfyls! 8 1 L
soOtcyjor j fjMmcd W dzw 8 Isfyw d dzj tcls dzr
B nOsOCIsdoOydd, tdzed ftedsBicylsO s dzjtL
CJHtetsC d M’ sBRe@®Iz’Yf Mz, MW  fted SdHELOISOYJ
Cdzdde j 6O M) otHB2, f§td 4§ &OBL | ddd B din
tcOMmisjls, dets ftcd cdqHtoBIlsj ted3Odz! dzgs?2 tsBtcOB T
[85, 86,9 8] . lted JMisjMmlse jdedesads Iso j tey J oz g
fiMsS fteddjdvsls HEY Cdskdd ©OMDSHHC
MstetsdIlsj dzt dz" » tOMlseotstetse d B jIstsdese dad L §

J tcOB tsls OR dimmdzj Hise Ols j dzj 2 [ 85, 8 6
owykhdj dzO tsMmdesej CoOttyjo'r T jMEBe,
WOC sstots o, ¢coO¢ nd d&3d yuj M< d2 d d3d dzj tc O dzfs

ftesdmratyHidd) d&O ftesyd M dL BJ oz yd ddv
I OBl [87] ktdStsHdmi,jtmd j Co



36

EmMC stej ded & Wistedzd tcts @ Odzd W MistczC Iskzter d
stcj 3gdzj L | BBEBHHBOHT O 9 dzOyOdzj 9" f sdzdgW dzO
CtedMmlsOdzdzd L Oy d d, Mz d 2O f sSH dzsy € 52,
dzOfMmr h jdzdz" 7 tOMlso Stetso . l jtear j yOfmr s
MtczC sztctstsBtcOL 59 Odzad § , Mr o Ols™ 9 Odzd § C
ftosydasmistsdzy CdzsOCISO oatsLtcOMOjIs [ 87] .
Bsy dets B tsMdeseo Ols! ftodmMizlsMlsodj d3 IstsdzS sSH
fijMmMise, BBEZOHOs N jets Mitslse jisMmisealzs h j 2 ¢
]l tcOB s8R [Bfifls Odats 9 dzj dzts, ylsws B p dqzogzd
ftso jtondetsfyls: Ctoj d3dzj LI BFMEIs? Hitsd O S d31
dMidzj Hise Ols! &Jdzj tOdsEcdyj MSd2 MesMmlsOs
5O¢ COC ofpj Llkts o CtBfdjCMmj MCOLT 90O,
Lud dzr §, dMmMmdzd H s 2o dedsrodedej- ddisinlsdf! dzO O |k
HSCOL Odzd, vyt ftod dL d3j dzSpdgjdededts d€jdj@ te2yQj
f sz yOj Isfmw BOS Md 3O dz' dzOW OCIsde dztsmls:
fsdzz yj dgdz" 7 CtodMmMlsOdzdzce dHtcOIsse f OS Isd yd
HytsG dzOMdats H @gedi! dizOW9 A tsolg ton dats N IS,=120 9 Ot
11504 W wodw jlmw flsddizOdz des?2 o fted Ml
HsEBOoCd EZojdazdydeOjls OCIsdo dztsfls! Ctsdi3f ts
ftsorhjdeddd Mmisj f 4 ded dzOf sozdzj dzgdw oWy kh jGt
ftosydesmls! Msoaf OHOjIs Mts L dzOyjdedj 3 ff tots
fcsCOLOIjdzd B jlstsdase dO thdtsej ftcj HdzOC
BstesL sMists2 Csmis! ftojotsMasHWwh iz o MteOo c

RMMdzj Hise Odzd v d3d [ 91, 9 2] Iz 029 @ dzits &
fesydztsmlis dz' n fs5COL Olsj dzj 2 RS 9o d3d da ¢
Codzlste s dz' dz" d3d sBteOL yoOdid , s ©¢ ) o tsL

CBf sLdyddzdetse s oWy kzh jes dzO tshdese j ¢
90 MmMEls¢d, IsttOHdydBdzdzr 2 yJj dzgddisi § s§ ©6 Qd
RO sdzdzj dzdztsets 3 0% s sHdMY jtedesets € 9 C
L Issls WOCI dsydts dzj o MsC 82 6 OF y(d tsdzdzts
HOY Jj §omdzy KBI~OdsOSIsdeOydd djyHE dad B
&ZOoMmlszf OjIs ~ddiz3duplMmbeen, ot @ dtsiis §totsy
otcj di3j dzd i ssd3dlz L Od3j Hdzw j Isfpw . 18 EkEvyd
Foj dzdydoeOjlsmw M tomMistsdz 9 SHStSBH IZSE 5
Jes M cdHtesE(MdHBR ¢COdz ydqw HOY J ftcd
Mo dH J Bzjtds friids@BiBIE] , [ 84 CSIstster 7 EMis Odets o dzj
ftso jtcmndzsmisd yomilsdygd ¢ CoOtoyj oG ts 1 J
dzso ctsBtcOL 50 Odzed 2 dzO dzd - .

] tcOB SIS 1. 1. vsddBZOh jo O [ 97] ftotso



37

HsB O9 5¢ tcOL dzd Ydzts G s ftotsd fm 5y H jOdEEW]
f StelsdzOdzH Yy 4 d3j dzls ©. LMIsOdzts o dzj dzts, Ylsts H
By des dMftsd L so Ols! fpdzj HEE W dj C i 50
d3d dzj tc O dz' CGJHtOIsdtotso Odedz 2 f Stols dzO dzH
Ctej dBBdzd S dMdzsls © Oz te W ddDs, id @Rdz! Opdy jHeptigifs s §) iy
COdz ygw, dets Bded 5 twOLdsdB3z BEZHEIS HJ
Mos2Mlso O fsdkzkyj dedetse s yj 3l delsdesc s € O dzda
1 0ddzEyh dd ftetsydtsmisde § ¢ 0OL Olsj dzd de
f CoOttyjordd ficEtshsg®C Ozb g jor &3 Mmd dzd
GdHstle@tso Odzdz" o3 yJ d3d dzls ts 3. 17 dzts  Blsd3j ygj o
Wistedzd totso Odzd W MistczC Iskzter Yd d3d dzls dets G ts |
fsojtorndesmisd, d&O CBltes? ftosdMaHWIS 1k
ftod MsftedSshdse jddd M ftesyds By tspH jooz]
stsdzh ddz" BEZHjIs 5B A&ZOHOI! Mot2Mmlse OB M~ t
Il OS¢ B3 Mz yOj d3ddzj cOdz! dzf §J ¢ SR sdzd dzls
COC O LOo jtcHjohh jets yjdigj dzelsdesets oWy kzh
Yy Ofmlsd yr Litejdz § BtelsdzOdzH yJ d3j dzls dztsde ts
HtsB Q9 € (, GdHEOIdkzs smMw o tjL kzdz Is-Olsj
9 Jtondzsmlis(d, d wodzwe Ismw mMeowL CORRd 1 totsfh
CORdzr. | LOoadmddsmisd ls & d sy d@s s c
sBtOL 28 Isfmyw CtedMlsOdzdzts e JHtc OlsT |,  IsCoty Isksindzrs
tejh jlSlkz yjd&k dsdetsets COdgdzw, f jtej f dzj lsOw
COt OMms ds. J tcj L zdz IsOlIsj sBtcOL zj Kzig¥
cOL destsB e OL degsGts d3d dzj Oz desegts MsMmisOo O,
Cdzd dz€ j todz’ & 3] dzj tc Oczts ds.) e jidsHj s Is 'L Ob dfrteld
Cted Mis Odzdztso, Mdzj His9 Ols j dz! daets, f tesydesls!
Eftotsyday jIs d BISCtesOtodizdtclzj s YLpABj dalsdz" 2 ¢
¢ dzOdzd L tesmMmd2mMSdr d LOwkejyder =
fsCOL" 90j1Is, yYldso dovts fistastis§ tontLimfjidAdindz = OF¢
HtsB Qo € O sy MMr GdHtOIOYydd, W tst
YJ BB dzlsdesects COdgdzy d B Istsdesea, tMisOjIlsmw
fsHdzjydls By Hjdd® .
BC. OdB30yOdzHtceOdz [ 105] MmydlisOdlslz yy
o dzd W dzd W BBd dzj tc O dz' dzr n HtsB Q9 ¢ 9" MisC ts
Wstcdzd tets 0 Odzd W MstczC skzter d ftesydesmis d
CteOdgz dztsBj Istcd yi MSd2 MmMsMmlsOe d ~dddyud M
f sw e dzj dzd CLWWiClsO B¢ tesdzOff tsdad s jj Wiy E
mMfsmtseMmMlsolkzjls fsorhjdzdes B j dddzs?2 € tsdzy,
HsBOoaCd, Isjd3 MOB d3 kd3dd dz' h Oj Isw f stetse



38

BJ Istsdzj .

l . s. ]l zOMmtso [ 106] slsdzj yo,ls, Yls ts
YJj B dzlsdetsets € Odzdzy L GRo Jfipls[ Jstf jtsdsd —tad@Oufdttsodzd)] d
IsStsdzC sH MY § temdats 2 HsB Q9 € 52, d fter h j da
o] Csd3j dzH Iz ] dGZse s dzOtclzh Oj s dzj f sMmtcj HMIso j
CdzddzS jteO©O d EZd3jdz hOjIs ftetsydatsMmis! dBEOIsj ted
f OC 90 ¢ Ols yljsd ys slsstc OV HisMisde Oj Ismw € s
HSBOo Cd L dOydlsj dz dets 3§ dz' M jjfydadd imip@fryls of usted
d yYd & delsO MmsdL Bj ed 3" MY smMseMmiseolze s
O sdzdzj dzgd W d f dzslsdese s C tsdzed dzsdzj e Ols O.

. o. sOfte]ld j &z68 N 104 tcdHjtey o O smpw
Codif 5L dyaiopta J  daodz dsai@isiedi g § tefdz” - o3d daj
tcOL dzd ydesets 6 jdzj L dMO, {(ig@zdd dafla -~ c @& ©F gyt
fted Mo jtonlstsdzs tsd3f lsf@ ddtdiedrfsdr, judadps. o WfSndf § & fizeizlle
3 dzj e Odz'Bd@ors S HEs f sC ter 9 O8 Isfmw ftoesmdzs?2 € Od
LOf sdzdzv v f o miBtc@tzigs 58 O J tcmder d©3d yOMmisd
s &3 MOdsr d3 MisL H Of dedfyls deumidR)Vjo frpigpLiotsiz) dzd d
¢ Yd dBhodelst 06 d YwswedW jlsmw § dzOMmisqdyd & Ow
dmf sdz! L so Odzedd Bdzj tOdz' dets?2 bkdz' IstcOH Y j t
SleB@fy Yy di3j dalsO ko jdzduj dzadj ewL Csfisd Mmdf
dzOB dzt HOJj Isw . Clsts toBO LW devinjvis 'O olsigtsdy, j glsjts
sftejHjdavehddd IsjSCkzyjMmls! , s 3@ Meztss B
o MejHj d dzjL dzOydlsj dgilsdet®j ¢$ s dzdizy jydeds iz
Csdikf j demMdtclzj smw MdzOBsMIs! 8 1 Isdr CtsdzlsOC Ist

I tOdzded § MesCd ©CdHEOOQYY MWilsd Misls o3 «
toj OC yd tsdzdzts 2 OCIlsdodesMmisd kdz stcOHd MY j tomc
dzso StsBtcOL 8o OdgdWw L Odzed 3O Is dzj L dzOyddlsj dz' dz
CdHEOIsOYydd kd IstcOHdmMY jtemde j dzOf sdzded Is
Msmis0er .MdMmlisd d3

10 MmMdzjHksh jdg 1IsO0fj EdHKBOISOYdw ¢ d3l
o0y dzz MIsOHdpzh | BOE§ | dUGSIs i dzf OL s 2 Mts
dzOtckzh Oj Ismw tcOQo dztso j Md j ¢ dagjcPis I© d3d dzO (| @ tiztc &
o MsC ssMmdetso dz § & vz 3yfifdr dezd € Odb T Btsdzj j
3y d&zC tsC ted Mls O dzdzd Y jeifHded®ds O &de d ) sl dzztts ts fy dzts 9
COodz ydv) tosomdgtalimfdszr fmMisH jtoy Odedw dzd L € Sts
COdzr yde@ sSsEH@)y 01 tesyd M dzOlkz" j dzd WiL © OtzO dzliz®
nd BBaddsdz] tOdizsc dyj ME e z0ps s Do @C K d 4 dztsyfyl
B dzj Ozt dzf = HtsBOoatsS. veojdzdyjdedj dzedL €
mMfsmMmeeMmlselzjls ftsorh jdeds  dzslsdesmisd d



39

C Od3ydzw . [ HdOC 5, 1 Ists BEkHJjIs ftiocsHtsdzy Ols-
Zdz stcOHdMmY j tof @2 dzj20Lj 3 oB i jIs 5B o tsdzOEC
dzso BBt OLSoOdzd?2 d Isjd3 MO d3 ftoj fwishls:
MecsmMisCtse &Iy HE cdHtOIsOd] . v O0Cdd3 isB to
ZzOf sdzded Bf tzézdzd Is j dzr € MEkh jMmMseakzjls i lsddC
Fydlsr@t®OWe HtcOo dzd yj Mz OCIsdo desmils .

l tw©OBBlsy [107] dLrikydder Wtttddttse Odzd
COBdew dzO tsMmdetso § s s dz¢ BCldilf oj dE frifdz H-ts Bd§2fodk Gt
cJdzjLdMmO. bolsstcOdRd EkMmlsOdetsoe dzj dzts, Yls ts
BXZzOcsftc@r sdz®j v dz20 MswekzCIlskztey yJ d3d dzlsd
Csdzdyj mMsets COC COf d dzdzw te dzts 2, sO¢ d ¢t
ftotstf steyd sdzOdz! dzOW L O dMmd dizsmls d3J Y HEz

BJIlstsdzOmf sdzr L s Odzd | stsdzS sHd MY j ehdets @ s
oz dzC Odzed yj MSEses Jtosdmn sy Hjddw M smtse fi
or MsC s tetsydz n MlistczC Iskzte gL Istclz H dzts

GdHtesMddzd € Olstsea € Odz? ydqw L O Mmyjls  tsdzd
COdzr ydvw d JjJ MmewrLr oOdedw fy toJ OC ydtsdzdz o

] tOBtSsj SHEHG 9O jlsimw 1 WWiClk kfttyd
dzOB dz HOj Isw i ted st lsd 3O dz' dzts d3 Mtssls
f stelsdzOdzH yj a3 dzls© d B dzel eOdz! dzts?2 HBB O9 ¢
HSBOOCO dL bdsHdmhf jtechdesets € 9 Otcyj 9 S
ots RkOEt BBjdz' h j2, yYyjd3 L jtedzO yj d3j dzls O,
Moslsdetsh jdzd j &5 HJ O3] stese L jtojdz HisBOo C(d
ltoj HAztsY J dgdesy Mstslsdesh jdzdy tOL 3 etsea YO
tesdzd d3ddzj tcOdz' dets? HBsB OO Cd odddztff s jjfighy jot
HdMY j emdets?2 MdMmisj &3 o L OodMmMddsMmisd s f

[ ddzj cOdz! dzgr | BI -~ OdesOCIsdodtctse Odgdz j H
ftoedd3j dgvsls Hdzvw orf tcOQodzd o OdzdV G tcOdzlz dzts 3y
Bjlssdzdzsects Ctsdif tsL d &) dzlstdsdy d3gzdf) bzglztse © diy dzy
cOMf sdzOc O smw o JtesMistcOdzMiso j 3 Y HE
BJIstsdzgO Btsdzjj fdzslsdes?2, d € bRz 3J Ec
[ 110], ®lsd3j yj dzd© vyJj dzj MmssBtcOL desfMls! L Od3]
sls 20 HRFd) @O dzf i3d ISsdSsHdmY j temdzr d3d +

ve jdzdyjdedy BEHjdz dets? ftso jtern desfylsd o
HisB Q8 ¢, O9BLH]J2MIsakw dzO MstekzCIkzttkz yJ
Yyd B4 dels 0, € tedMmis Qdfdzd tedzts|ffds'misea OC L1111 ] . 1t
ZCOaOjlsmw, Yls ts sflsd BOdz' dzOW Mlsjqj
ssdzC sHd MY j efdz” &3 dzOf sdzdzed Isj dzj &3 M sMtse M
f sdzz yoO,j Etsc ts Bzt e 8¢ siBY tsdzj dzls dzs 6 5 YJ a3



40

sftejHjdzidder » tjBBEtecdyd Médr d OHGj LI
Edzihdg'dzdd EMOHByYdzr = HjWSSted3OyYyd2 d f§tdk

bolstster slsdzj yosils [ 113, 114], LWW el
B dzj tOdz' dzfr = HBBOOBES o fHtesyj MMOR EdH
fticdmMikzh j] Mes2MmMlseots or f sdzdgW Is' tetsdzr Yy dalst
mMetsigls! ~nddi3dyj MSsets Iso jteH jdzedw EMCtsStew j
Yylsts fteddzj dzgj degdj o© COyjMmlseoj d3ddzj tcOdz! dats?
EHjd dets?2 fftso jtof sl 8 i sIHGjBidDy t@dze j Cdistefy j Is
GdHIOIOYd tsdzdz | ftosyd M ¢ o fstots sx@Eazn\j H3d
&ZOoyodz! dz" j MmtesCd o jteH jdedw, ~Blsw 1IsO H
RZOY sdadgdds § 1" MsSCsHdmy jtemde" § Mz BdCtetsh
Ctoj dBdzj L j B3O wodzwe Isfqw  sHdzcY CORd ftotsH Iz
yJ dzlstcOd3d dziz € dnjlsGyizfzff L Gy didted v Jtej L mMizls ¢
Yd @3 dzsdzse s Isj Mls©O dzO0 (s jtem dzsMisd L |
ftoslsj COjIs NgEsMseB®YRdH Cdz@fisr " j dedets e 5 to
Yylsts d3j h O0jls CtodMmlsOdzdzdL Oydd 1 Islsted dzé dIs O
fzyysdzOdzso OV toj OC ydw.

RiMfsdz! LsoOdedjy o© €COyjMmlsej d&ddzj tcOdz
fijmMCO [114] 8C0LOds, ybt ftd ke j dzdy
fim¢o d {¢Ywserhjddd Mmisjyjdd dzOf tsdzslzj dac
Eméstewjlsmy. [Bl Wigdddzisy Is3sls uiststs y ji fpidz00 o .
Hdzw Ctod Mmis Odzdzgd LO Yfdixftc oG 2[ 1) dHE 52 W OLT .

RMfsdz! L so Odzgdj Mo tcj d3j daEddr ~H @Ritds tsaH 10 O3
dL zydls: ftesyj mmr CGdHKBOBOYdd ddzsectss sd
fjtcdtsH Iseo jtoH j drdpWal s HzD M fsjiedipde’'jn HiSB OO0 €
fctesh C@ jdusdzf € O. l tjLiEkzd Ol dMmMmdzj Ht
dzOB dz¢ HOj Isfw e tstcj dzdzOW GdHtOISOyYydw 9
ftsorh jddzOw HBSLJtesoC O HBBOoCd M smtse fr
Is §  dzthjsf fylsoj o34

1 sdz hd dzipls e ts dMmMmdzj His® Ols j dzj 2 tsls d3j u
BB3d dzj tc Odz' dzr n HtsB Q9 ¢ BdzOetsftedwWisdes ¢
Yd B4 dzlsdz’ ~  Md Mustgrdz0sC A 1 ipfsidass Misolzj s ff t5:
ftso jtorn desijl€) CH BT 4 0@BOL tolzh j dzd ¥ d® & dztRAg § e B If
Yylsts fsodzjyjls LO MBts?2 B dzOY j dad O¢C Is

ChsBlddlsses [116], ©® tjLbkd kO] fwmorh
mMdMmlsj 3O~ .
[ {fsm&d [117] dmimdzi Hse Oz yd BJ

Bj ROdsOCIsdo dtetse Odzdzts Gz tois®dQjdadaswess o
Efls Odzts o dzj dzts, ylsts o  ftesyj fij qL dsj



41

fsdzdd3d sdL Oydd Odz¢t dizd zOIsdzscts d Mmddzd € Ols «
SHdsoto] d3d dedzs f esdmrsHd IS fjtojMmMstets?2 ¢ 0O
dzj CBlsstcOW Yyofyls d ts detisate O 1 OHday i3 jdagWis 2 d LY
sCIsOL Hicd Yy ME iz ¥ mewrL | ) tcj L E2dz SOIs
csoOLdStedMisOdzdzd yd MSdje dBdzj cOdzr s5€ j to
foRcdzO fjtejmnBBHWIS ) BB3d sOMIsOB d dz' dzts §

tcjLEzdz IsOIsj Ud G JsO Cysas dzdiivis m® € Istel o dzts M Is !

h zOC O.

6. . Jdeddmid?2 [118] tldjlsdd, ylst
C Od3dz] H totsB dzj dad W ( Gdzd dzd yIsr 2 mMdzOdzd y,
fodztsy dlsj dz des o dzdwe Is dzgj Istsdz! S5 dzO { tets
&2 sHtf CtototsL dtsdadzkzy Mists?2 CtsMmlisy fdzd ¥ OJ
ByIstsdzO. [BSdzso Oz tsdz { Ists BBtcOL 59 Odzd 4
CsBf sL dIsO.

[lstcOBBISOdzdz” | WhtodRtsoatsyds j Mdisj Md O
Coli3f tsdzj dzls S tsBf sL dydtsdedzr = 920 B0 d R, Mmis®)
CoOtoyjornma iMEBO, d WwWodzwe lsw SlsntSHBA
tcsfmis 1 Issegts obtstedydese s ftesHEZSCISO MtsMmisC
[ 118]. stjddzgjL j BdMmiskze fJtoedtcsHEz BGlstcOB TS
sl W fdzed Is sjrskzeddzff?, f6O®M COC tsdad
dzdlsj2der dsd WsttdzOdzd o B sOdzdzztee d yj M< s
ftosdLotHdlsMY BlsdzZda O &G sOdzdzO. uvOC o |
CoOteydorna 1 JjMHbtso%, dO OBk stej dzdz' = ©OL dzd
mddzls § Isd unjdparCggid , Y dHSdB Misj ¢ dzsd3, & dzd
Zdzz yh j dzedv f dzOfMmisd yj MSdr Mots2Mmlses o 9tsHWI
sO¢dr C0O0C Eettd OV Ctotsh CO, Htcj o j mdOW

[stcOBtsIsOdzdz” | WBtodsse sydzr jJ Mdzi mMd W e dz
9 Isj mn dzsdztsc d d BJd MG dzd dz€ § tedz" n owykhdn,
foilsjtefjoOrls MmihjMmilsejdads j dL &3j dzj ded W
Btsdzj j OCIsde dzr dzd . J ftosyj MMy i ¥ tizte dg® o
dzj f sfmtcj HMIso j dedets dzOR sHdIsMw o CdalsOC s
otcjd3djdzd Hj2Mlsadw or MsCdmr Isj B jtcOlskzts.
mdsd Md fted dL 3 dzgjdzed¥n Is5j BYJOskzeds n
fjtojratsHWIs dL BHdsE - dskd.yjundds st dn tHdjlsds
W iGsHdWdeoydwy CoOLmBHIY EIOBdYls O 6 icc
sj B jtcOlszsr G oLDOIOGEEMftcdsdls, Ctslstster 2
tcj OCydesdedes? tOL dzgso dH dztsflss & Co OteyO® [ 11

[ BtcOB tsls Odzdz j W stedzs e sydz Jf te dndigij dgy dzd gt
ftesdLotHMse ] B sBY sdzj dzlsdz" = oWy kzh



42

o 5L BiSy dts ifdts! {H20®@ s dzdzj dzdets e ts oWy kh jets  dzO
" stcdise 5yde R s fj 2. ¢ ¢ ts dzts dgq W f st
fMfcd LcoOddjds 20% lcOBslsOdd & Wi
bojdzdydls! OSCIde dzsfls! dzOf tsdzdzj dzdzglsc s o W

HsBOo C(d H s 8 B Lod3ts ) B dyts f sdzlz yj ded W C
Ctsdzalstotsdzd dz" df3 sBtcOL YyOds. ] sdzlz yj dadzr 2 |
HisY sdzdzed Is J dz' dzts 2 B rOdesOCIsdo Oydd lstcOB
sy Mdlsj dzv IskteB zdzj dzls dzts G 5 sd§f O, 9

Moty HJ dd § L joefjuidz' Sho Ooteydd sjlsdzdi20 Line W L Iz
HSC OMdes toj L LGOS [fLEBo j HJ dzd d
OOddL O, vyjkjdlsdr 2 COdRjd dL Cod®fsLd

slstcOBBlsOdzdyr & Wistedse syder & Mdj mj2, {
Csdzd uj Mo © dzdL C srHULBBED = C @dHgENd Ul
or MsC ks OCkdodasmls! dhmfjdzj HEj Bs2 HEBC

1L WWjClsdo desfis! lstcOBslsOdzdz’ = W stcditso sy dz
B dzj eOdz! dets? HBBOOCd ¢ ftStolsdzOdzH Yy d3j dak
M3y MJ 2 HB sy jod@&bedsAd@/oC ¢z M stsB Misa tso O
ftoesydesmisd SR tSLdydsdzdzesets awykh jets,
A dBdyj M¢ 2 OCIsdodetsMmisd . 11 2589C x4 j8 ' DD Is tf teu
ddalsj delmd W ¢ Oydw fesyj Mmoo (osdksdzO HBE]
Slsw®ls Odzdz” i3d W stcd3tseo syder s Md3d Mw 3d, € &l
Csdzdyjmlseaj 10% tsls dBBOMMr § tstelsdzOdzH yJj dz3J
ftso jton detsfjl€ic 420 Mt sdz' L s Odedd d Mmfpdzj H
ftso jtorn destl€ic Al dgtsdiisdz yYydmbstsets " zOC O

(Mdzd fHtesotsHdIs! OdzOdzdL dMMmdzj Hise Odad 3
owybkhdna hjdatsyds?2 O0CIsdeOydd M dMf sdzr L ¢t
By dets  Blsdzj Isd s ylsts wsfrils o 1 Ists?2 S E
dimimdzj Hs9 Olsjdzj 2 [ 129] tcjLEzdz IsOIsrd A d figdfor
shdzse § dJL d3gj dz yJj dzdz" = GCo90OyYyjor -~ JgmMEitse,
fsCOLOdzd dzgjo" MsC ks ftosydesmlss . 1 5 dzgj o0
COC Istsdz sfls f sdi3cdzO dBddzj tOdz' dzts?2 H BB C
Btsdzj J UBLHded) Mescd Iso jteH j dzedWw .

L fdsdzts 0 dzj d@d 3 3[]1,3 IstsdeS sH MY j e dzOW H t
Ctsdzd yj MikkeD % Az j dzd ydoe Oj Is ftcjHjdz ftsu
gL d3j dz yjdedzr 2 C o Otcydls HsorhOjls cdzj Izt
B rOdesOCIsdo Oydd bkdzzyh oOjls MmMot2MmMlsa ® o
o' {f sjdtsizv te ts dz! OCIsdo dz n yJ dzlstets o Hdzw W s
[stcOB tsls Odzdz" | Wisted3tse sydz j mdsd Mmd, ¢co¢
dzj Btsdz' h s Ctsdzd yj Miso § dmf sdz L s9 Odzd
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h ZzOC tsh jdzsyde" = ewxykzhdma [ 134].

IS sudmhy J ehde 2 B3 ejsg ddggLigtzP v | d3H 5
Isj rndetse j dadets? ftedqtesHT, Mtshisswh Owv dJL Ed
0,2 dBCd, ©BEZOHOsHhOW o' hjddets?2 O
O¢ Is d o d4i3f E39]s

[dStsCtejdgdzgj L jd5, C0OC fkyysdOdtss Ow
COdz yqv, e tc@udds &g mMeOlsOydd Mddzd ¢ Olsts
Wstcdzddtcso Odzd j &3 B tsdz! h ts¢ 5 € Qlistwlad y £ Olss @ d W
sfdeso desfisd, fsorhOw OHcejLds M L Of tsdzdac

l tOBtlsy [139] EmMlOdsse dzj dzts, yYlsts d3c
MtcjHk yYj i3] dbeBaSOcfHn " @jls kZtotse j dz@ €t
9 tcjLzdz sOIsj tej OCydd fzyytsdzOdzd L O
hj dzsydetsL j dgj dz! dgr = d3j Is O dzdzts o . ] SHiStetsH dz
f stelsd&zOdzH yj dzj dzls © MtsMmlsOoaddz 14, O HtSBO9!
Y sfipwezfg s Mdad > § ded® N j dzsydatsfilsd 3 dHE 52
Yylsts or MBS sHdMY Jtemdzr 2 GCtoj dgdzj L J o5, o Mmisizt
d3j Is © dzdzO di3d fsedzsh Ojls dnr. [ 5C OL Odzts
fteOCIdyui MSd ¢ sdzdesfyls: 8 Mo w L 'dy Cgslslzts &3 K t€
[ 139]. RMMizjHsoOlsjdd [142, 143] H&CO
ftsorhjded® fHtosydesmlsdgr » fsCOLOIjdzj?2 d
Cdelstetsdzy dzr d@3d BBt OL YyOd3d .

stej d3dzj L Y dzgd s j HsBOoaCd dzjtsBrtsHdN
Yd B delsdz’ ~5 @F IsdBdetsiodzOj 3 & ~ddiBd U MEBAB ME
Cdzd dz€ j 6O HBHEMCOjIsmw MtsH jtoy Odedj dzj B fsC
B lsOdzdzso HBs 1 %, f{jtejd3jh jdedj Cwlstster A
HOdz! dzj 2h Ow COteBBsdzedL Oydw, Mis Odz®atzd 8 Iy

jmMdzd EZydlsr a0lsy, ylsts d o L Of sdzdedlIsj dzj
s OdzO, d sdz Mfsmtsejdz ¢ nd d3d yj M¢ sdst
BdzzyxHO8 hdddd o Isjdzj BJIstsdzO, 1Ists ftso dz

hj dzsydets?2 CtstetesL dd [ 144] .

LIMisOdets o dzj dztiz! L BEE@®dzdf{in Yy s di3f 5L d yd s dzdz’ n
OCIsdoe dzr n HtsB Q9 ¢, fsLotsdzdls fsor Mdls
ftcj HSlsoteOIsdIls! h jdzbydetsy tOLtelkzh jdzdj Bk
COC ®ddzj eOdz dz 2 tj OCydtsdedy 2 € &3 sdzj dz
SBl J difg dapjdese s S Odgdzy dzy HOJjIs MG OY dzd 9 Ols!
MyfsmsemMiselzjls MdadJ ded® ShEslsdyd MEset
MO @3 Mded y Oj Ismw tdmM¢ otsL ded S detse j dzdw h |
CeiBf sL dyddzdz” = yYJ d3d dzls Or dar As fmrddse Q o O |
o jdzd ydls: toj Ctsd3j iz d3sj] S tdzdyj Mlsets h j
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[ 146] fYtsHIlse jteyHOjIsMw, ylsts ko j dzd yYodzf j
h ZOC B BtelsdzOdzH yj a3 delsj dzi BCOL T 90jIs dzj
B J IstsdzO.

t 4 O¢ yd mrlzdgddzd®@ , MtHjtey O 2 MW o Mishis
I WWiSIlsdodes?2 HtsBOO Ct82 Hddzw ftsdzzyj ddw ¢
tcjLlzdz O] by h ddshiss2Csmis: for h Ojlst

Z zOC sh jdzsyder | owykhdj] M dMmfisd? Lo O
dr IstsdzC sHJMYjjdedn ddfsts SOLISAagdf o MsCdj toj L
[ 148]. 1 ¢C€OyjMmlsej LOestedlsjdzv o H Odzad
tcOMmlse ster M jdzsyder = Msdzj 2, Htd 1 Istsd3 B
fsLodzddzs ko j dzdydls' ftotsydashils! §tedd3j tec

UjrndetsG j dedz” jo tS&sfspqH  fr dzd, dL o dzj € O] dst
otcOh Os h damw fjiyj?2 fHtesdLotsHmMiso O { tstols dz
o CtdiftsLdydsdeezZoCdfoasjjhleodygdt j j, o ¢ tsdz
YJ B3j dzls©, o tjLizdz O] ftesydessmisdetcPL fytse
28 MmMikzltsydtess otLtcOMIsO [ 149].

l t©OBBlsy [150] {§tdzizyjdr h dzOCtsh j dztsn
o' MsSCsHdMY Jtemde" = fstcsh Cse BJCtotsE o B3k
5506 004 W3y d HBsd3j dedetsets G tocOdzlz dzd tets o O dzdats ¢
OCIsdoe Olststc @zd { thdsdgjzdz™ d tcOMmlsotste jJHCSETS
dimmdzj Hise OdzedwY Y tsHIse jtcHddzd, ylsts € tcj dzdzj
fsdztsy dlsj dzt dgs o dzdw jIs ftesydetsMmisde j § ¢ O
o j dzd yd dznpw dz©@ 41%, ftojHjdz ftesydesimisd ¢
tcjLizdz sOIsT ftsHIse jtey HOsIs 1 WW jClIlsdoe dasls
d Mdzd  Eud Mmis! qd bt, Ybsts dmMmdzj HEzj BOVW
MtcOo dzd Is j dz dets  dzj or MsC OV, IsO¢ cO¢ ts
Hisfisd ¢ Os isd iztfizj sfp@sMIs? C H s Fip"E Potrvighdst s OC Is
HSEB OO SO B J IstsdzO.

RMMdzj Hse Odzgdw [ 151] HwsMmewh jdzr  sdzizy
dmf sdz' L tso Odzed j B CtoOdzz dzd tets© O dzdzts ¢ s H S
Cto dgdzd L § d3d Mists 2 ftocdtosHT . bolststesdyz ff toc
tcOL OB SIsC d Thdjdodig ved@isly delsigo  ded L C 52 M j dztsy
owykh jets d@FBUWJadstc &0r f StotsH o Istsdel 5H
3% tt¢MmMdHte §h jdsyds » d&JlsOddksse . 11T dzd
Btsdz! "dds tcOL tor o 6210 A tefislhy@zts dzty dzPptsB - SH d B
ftosydats mldyw Wejdewizjds IsOlstsdz sfse j dedes s j 2 Is
ftcj Mtse Odzd d d Isj ff dztso t52 sBtcOBSISC j
LOf Otcdo Odzdw d fsfmdzjHize M jA110jdeh Cj G tod Lk

 sBO9 ¢ d COtBBdzOIsdzscts ftesdmntsy HJ ded W



45

dmf sdz’wL s Isfif Oy Mise j B ¢ tetsdzOf tsdzdzed Is j dzw
CsBf sLdyddzdz =« oavwyEhdr. RMyd Ltso Odzd J
30 %, fsLotsdzv jIs f tsd3d d3ts 1 C sdats dzd i
fsdzsy dlsg dz! dets o dzd v Is z0 ftsyj mmr fmls
YyJ Bislelsslz C Odgdzy [ 152 .
vstsdzC sHd MY j tofipdzOw COteB 5dzOIs dzOW Bz ¢ C
GdHKOIsOYd tsdadz" R ftesyd Mmtse Cdzd dz€ j todz m
Mz dls ftseor h jdadj otsHBIso jteHBBE S Blsdzsh
ftesHEZGCIstses twOMlsotstej dzgdw dzO f 5. tog @isHNtS dzC
HSBOOCO wWodw jlsfpw 1 WW jiClsdoadsr o5 C sdstf sdzj d
d f§tdtsydlsjd dits o did¥ jlszddz@ Miflsftg 5 ¢ OJed'S datg |
#4556 dzOMdes HOdzdz" d@3 [ 153] HBBOaCd C OtcB
fted fdzzyjddd Hj S 4O EmPsdz s dadv el yd Af .Is Iz t
B j Is 5dz0, RzO thdtoe j B d dzO tc dzts 2 HtsB Q9 €
C OteB t5dzO Is dzts 2 Bz ¢ d d mMzdz WOlO d&3j HC,
dmSEmMMmilse j dzdz" 2 C OB dzr, Hsrtsyd?2 odzjh dzj
f sz yj dedv " ZzOg € sjcddtsydeEasE 5 oWy 2h jats L
stsdzC sHd MY j temdets?2 € OB sdzOIsdes?2 RBz¢€ (), i t
BJdzdL dzz, MtcOodzdlilsj dzt dzts 99 jHJjded J &3 Mz dzr &
1 ts HOdgdz" @3 dfMmdzj Hs9 OIsjdzj 2 [154] ¢ tsd
l HsBOOCH2 HB BWMECY, C PisE ©WOldazs 2z] L dzOy d |
LOMBj Hdzj dgdz" | MtesCd Mro Ol 9 Odedw. [ MtsB
B dzj eOdz! dets? HBsBOaCd d3j dZzO o dzj Btsdz' h ts¢c
o jddyjdd mMsSCtse MrnoOl™ 9 Oddw [ 1B5].
h ZzOC oW P dj, o MoMmMlsOej Clsster 7 dL o jf
otsHStOMIse sted dzr = Misdzj 2 zOlstcdw d € Odze
] tod d34 dzj dzd § ) COyj mMlse j BBd dzj tc O dz' dzts 2
dLe jMmMdw s, Clister j o S tdif dzj ¢ figo tifdss dy
JHE e dzOltcO® M sMmMtsBMlsotso Odzts fftsor h j dzd ©
[MtsB k¥ ttsdz o w©OLWKOBBIS ] Ctdf L dyd
Yyd @3 dzlsse L Odzed 3O Is Odzt dissmd dzd € Ols dzr § H 1
C OteB s dzOIs dz' R d Ctojdsdzj L j i3 filsr o B H
R CtetsC o dzdzy L § ABO. S HEB O9 COd3 Odzt s M( ¢
fzyysdzOdzeso ™ j HtsB OO C(d, CO¢ fJtodtetsHdz § ,
BJ dzelssded Isr, yjtsdzdlsr, &Giteejdd, o&GilsOS O
¢ dzt d3smd dzd € Ols dzr HsB Q9 € d dmyf sdz' L
Csli3f sL d yd tsdzdz” m owlzdfn , f tod fiplsmise zj Is
f stelsdzOdzH yJ di3d des O BHBOA O R fMmded ) J dedJ twOMmL
sBtcOLEZjdBB" 7 CtedMmMsOdzdzse dHtcOIstso . Rffmdzj H
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dzOf s dzdzj dzd W owykhdn mdMmis j d3, L O d
1 dzj Clstesls j todzsW s stedz" "€ Od @I 8O J a s fgze
feyysdzOdztso r 2 ~nOtcOCIsjte d MOBsMistswisj
[ 5d3d dedz" | CtocOdzlz dzd tets© O dedzr | d 1L dzj Clstets|
B ~nOdzsOCIsdo Oydd nOtcOCIsjtedL z¥ Isfmw G
CdHKOIOY( tsdzdz | tej OCydd fids {f tebsfaL t§ ysHSArpdis
cdqHisMddzd ¢ Olstse € Odz? ydqw [ 157, 158].

] Isj ndesdzsedd BJ MEdzd dz€ j tedzr = yJ d3gd dzls
tcOMmiso tstets d3, dimf sdz’ L s9 Odzd j Odzt d3ts ) d dz
fjtemMf jSIsdodzr d@3 toj MztcmMtsds BBOL 59 Odzgdw
Btsdz N dj olisd difstefizlsindzj ded v :

i ftcd L dz2O0ydIlsj dz' dzts 2 ¢cBj M stewW Hisydzts |
dmf sdz? L so Odz MOBsMIstswisj dz dz" d3 € 5 BRY sdzj dzlk

I 5B dZOHOWYW Bfsdz hddizd otsL diidtsy detslsw dsd o
MistczClskztelz dzOf ts5 dzddjL dRdzs ts tSfilscpfij dsjfids’e g L § 6 5
BBd dzj tc O REsEGsy jfifisMisCoatse d o ME 2 Misjf j d
LOkoatstecjdzdd M j dzsydz d3 tcOMmlso stetsdz tsB o OL tS¢

) tcOB tsls j [ 159] dimMmdzj Hise Olsj dzd € dzO
HSBOoCd dzO0 MmdzjHizehdj ctlkzffr:

L Biz@zs M, L sdztsh dzO a5 ¢ jO di dylidfiydp,r jo rifis dzr
f steSHT mMemMisswh dj &z 40% duL O dzt d3ts
mMfsmsedz | OCIdoeodttse Ols' mMw ftod h j dztsydasc
ftoj Hils Qo dzj dzOdtE ro PedyS O3y du , Bz zdzd ssd3, M
NddziLO GjesOBYBERBAdIJo @ ~ BSeBHOR © 9dHJ
GJBOIdIsO d dzgjBtsdzr "segts CtsdzdyJ Mlsea © @& dzd c

i gdzd ded milsr § B3 dzj e Odz" , mMemisswh dj di
fcdzj oshfOlsdgr J] stesH', f ftedmizlsmiseadj d3
Odzt BsMddzd ¢ Olelen Isf tBE tdsH dmf sdzr L s9 Odz0,
ted Mztey Hdzv YoodzEyd ddv BJ MG dzdds jtedz” =
o SHdz" n d h j dzsydz" n Odzt G3sMd dzd € Olsts o
mMkh jMse j dzdetse s S tsdzd yJ Mlsea © Mmisj € dzso d H dzs |
OCIsdodhL qfAfgwy M j dztsyder @3 tcOMis o tstets d3;

Tobkdt Odedud MSCdd, ydsdadlshtsHjtey ohdj
ctoezffj hjdsyde n, hjdsydsL jd&3j d' d' = cd+
Ctolzg ff r nOtcOCIsjtedL 28 Ismw or MsCdd3 MmMtsH,
Cted dgdzd L § &3 Mists 2 WoLts2, f SHtsSB dzts 2 fiss
MtczSC bztcOdR. sttsdzj] Istsets, dqdz ftedmizh j Mm:
fsilssdiz d- fteddzddejdedd o COydmlseag ¢ ¢
BEHjIs 1+ WWjSClIlsdoe dzr 3.
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4856 &zOMmdzets HIQdd] BJMMEA] Hise Olsj dzj 2 0Odzs d
9 odHIzdbigez § sHis@GucH &y j Clsdo detsfls? ,
Cod3f dzj €Md M ¢ Stels dzO dzh apd Bip izl & IKdzO @H § P &Y g

( Mdzd 4 tod H joBpisdsds@®Igisfiptso d d ) Istej BAGB O dzd
CAJ dBBJ delslstsB I dz! dg' § . wuvirmdedud MEdJ izodzt
dtsMO o udets diabdets fidd®f 34 (§eteOdzd yd o O4 Isfw
Ctodzayj dzlsté @09af j 2 6

[flsdBOdz dzOw Mlsjtfjdz dzOf sdzdzj dedw o W >
311082 003, ft6j G dzOdj dzls d tc i j2l0M9, of s © fsHzY GzO -
Mots2Mlseo ® BjlstsdzO, Mt | didsts Hiddstg tiytests'S af dz
ftodd3j tedzts YjtejL CGBH. Ujlf dse dkzOy dtsylsdzOw
M sMtseMmlsekzjls ftsweodjdds detsotstsBicOL 5o Odz
ZOB dzs HOj s Mists2 CtsMis! L sdsyj i3j dzls dets ¢ ts
e v, dez d b hbks HsteddsMisswh d2 ¢ d
f stelsdzOdgH yj &3j dzgs©® [ 164, 165, 166].

JeEf {2 Eyjdr A [167, 168] B' d&ts {t
HEBOo dzj dzgd jd3 Btsdzj j 50% L sdzf s C o, LO s
9" MsCdn &EOS. 1 tsdzkzyj dakgisg' Hu§Gt? j @S Is dd
B &zO twOMmMmditslstcj dpl d a3t dzfstizi tztz® B O i3ts e 5 daC
oWy bkh jets |9 dfifiipdcasi cdHtetslsj R dzdyuj MS dQ
ftosdy hdzj dedese s dMf sdz' L s9o OdegdWw HOdadz" j 6
sfiste” d3 HJWdydistsdgr IsBOL XL dildds @dzjy J d3j dzls |

] t©OBtlsOR [152, 169] Elso jtey HOJ Is
owybkhdn d Bjlbtdss &0 thmdss] Ltsd , Oc
stsdzh ddz HAdWWELJddses fMasw L sd d ;o
LOHj2MsotsoOdz © HABEUjMSEES o BELOL &
f 5C OL Olsj dzd L sdz' dz' R B S tesml j to, sO¢ d
B dzj tOdz' dzf 2 MtsMmlsOe, MBHjtey Odedj Milsj ¢
ftesyj M’ YWosttRdoses Odzdv MlstekzSlskzter d f et

J tWH] tOBEKYS5][CIOHOdZO 1 WWJj Clsdo dzts
CoBfsLdydsdzdz » oWy bkhdR d&zO tshdssj ft
B MCdzddeS j edz" = yg dzj dzlstso L Olso tstcj dadz" ~
M smtseMmlsolzjls ko jddyjdds JjJj tj OCydrdsd
MCOLr 90jsmv &Y HoEREHEs O B ICW mdedls! ff tsc
Bts y dzts Fydlsr e Ov ftsdzsydlsjdz detsj o dzd W dzd
Wstedzddtetso Odzgdw MlstezCskzter Y @By dzlsdesc s €
®Bj &z d A f stetsh C 5o, Colstster j tcOfh qtow s Is
B Myt v siidomjCipdatgicdlzdy o daj &3 ftesHEzZSIstse
ftiesdmMAatsHdls Mt ddj MetsStse Iso jteH j dad v
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l twOBBlsy [171] ftcede tsHi|sRdzd 58 fgHdzaBo ¢
h e sd3OM IsOB dats ¢ s f tod d34 dzj dzd W L sdztsh o
s ilsd d3d L d toiEmpdeddsj paf® MsMmisOe IstsdzeS sH MY §
Mdfigdsj cdHEOOYJ tsdzdzts ¢ t§ L lisalz telal jj dzfiyy € qetpinds i
EmMlsOdzso ddz, Yyt btk sHdmf jtemdsr j yOMmilsd-
L Sdztsyj d3d dzls dzts 2 mMdMmisj d3J detcOE s Ho B2 dzz
s sz d tots o Oded j sBjMfjyde O h jj W s
BOCttsMlstezC szter ¢cdRBJCtotsB jIssdze d M sMmtsB f
BfCtotsMistezC Iszter o  tod dzj ¢ Osfflagvnds. 2 Yy Orfls@ELCC
or MeCtsHdMmMY j ehdz" § yOMmilsdyr L sdz! dz' ©dzdzf &
Hsotsdz dets  deslsdz 7 kY OCtSotsC, Ctsdj Iste
HWBttdzOyd?2.

RMftsdz! L so Odzed ] L sdsh 2OC o' B Mmdzj My 2
owykhdrs d BlbBdtse [172] fCOLOd tOL
fted d3d dgv § d3tsG t5 h j dzsydetstejisy j PE BE O D Is SteddO €
owykzh dn d BJIlstsdatso fn dmf sdz’ L s9 Odac
Isj §f dztst dzj S stetsmis Odzyd 2, Cslstste’ j W dzw 8 Is
Codastctsdzd totso Oded W dBsHEZdZY Mhdese datsfisd HSE
BB s OdzdzO o fJjyon tc O L daigay s IS s to Cas dfi) Is toHz S «
9 OtcOdesydgr . sttsdzy " ZzOC s o Mz Mm! oo
ftoj H] dzOR sls 10 Hts 30 %. tJLEzdz sOIst
tsls dzd y O dzd ! ) L Qo dmd dizssMmis d sls ftod d3d d
dSCIsde Oydw tcOMmiso stcts @ H0dr yd g ©C6p Odzat
h ZOC Bh j dzsydese s BijlssdzO 66 [1 O, dhmf sd L
ftcd LOloatstcjdzgdd YdHECtsMIsj Ctsdz! dg" dg Maw L Iz
LiisOdese dzj dets, Ybts L sdzsh ZOC s 2 € sdi3f tsdzj
detcOj s CHrdsftegdmdyd OCIsdodats?2, d f &zOMmlilsd W
N d Edzzyh Oj sy fstosots] HtotsMistcOdziso ts
BOCMdBOdz! dz" | YtsCOLOIjdzd BF dzd HEsMIsd ¢
L sdztsh dzOCtsor 7 Md3j Mj 2 HEs BB FRUHss? (5o j t

l ®w®lsj [176] HtjHdZOcOs Isqw owykzh dj
L sz dets O, OCIsde Oydw tMmih jMmlse dzv dzO M f
Mzd YifsHso 52 MBiM! 6. stksdkj ket B dd
iZdetsmO ) 1Y tpjdglstsP Bodzslsts?2 d dzds?2 i Hhr iz
o tcOh O h d 7 Mmw fJud?, ] sdzlz y g dzdzr J ¢ ts a3t
B sOMddzd € OIsO dzOIstedw, ftotsydetsMmils: { tsdzlz y
[10, O fttd OCIsdoOydd MmMtsdzw dzd h j dzsydz =

RfMMdzj Hise Ols j dz¥v dzd [ 177] z igls O ffizts dzidzy flz
Lsdztsh jdzsyder = Bjltsdetseo, ) dMmftsdz L 59 Odad |
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BsHEzdz] @3 thddses detsln,ls3. [ Olso tstew w hJ dzts yd
NdHEBMIs] CBdz desets MowL ke h jets dL BdE ot
fotsydetsmisdz j 71 htdS OL 1I0B,] dzdf BO D] £ DESP HEs2 €
BstesL sMiss2CsMis! d CdmMslssmMiss2 CsMmis! Is
CsRfsLdydWa. RLEYJd] Mbsjqfjdd Hdmyjt
Pdzi dz* " j dzdy BMOISEO dzO Mdlsjy ~ 008 Mm-17
dzts s d L tsdzts hyjlditgjyediss ddgG o %, 8 1  td O8] S IsLOSdzr [
L sdzsh dzOC€ sor jJ Mmd&3d Md dmMmdzj Hke lsmhw o € O,
L Issd3 dz20f tcOo dzj dzdd OB SISOt s didzsedj L Otgl
sBtsmMdzs o Ols Btsdz? hddsd B j BOBR L tsdzsh dz
h ZOC Od3d tOL dzdydzer = ftesdL o sHMIse .

Rdzjdediveo Oo dzd W dzd v OCIsdo dzr = 3 dzj tc © dz
CgHtOlOYydd d Wtttdidtese Odedw MlstckzCIskzter
ftetso sH d dzd ! 2O fslswy jddd Bdszde
mMih dshisd, ftesdmMersHwh drn sy mMmhse HO,
tc j dlzedz 0 Ols - d &z3d , Mddzlsj L Jtcse Ols detso r
sftejHy dzf dzdz" (3 ~ OwOCIsjtedMmisd ¢ Odz] .

v0Cddz BBKOL t5d3, ots oMmMjmr JBOOA&dL d
L WW i CIlsde detsyls f tod d3j dzj dad W OCIsdo dz" n
Bdzs 6 B¢ 5 BY 5dzj dzls dB jrls RN oAt ogflzj Hzd ) e w L
1 Iscpdg s dzdzj B Sissro @ HOHE Mtso j ts Odidgiss r
oWy ERhdzd s frifdxfodij oo  dipits € Sl i de'¢ = d3d dzd tc O dz! dz
tdebkdzdtekzwy Ctdzd yd Mlso j dzdetsy  dgds dzls tdaB tizt$ etad]
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COOdzd sGlotgtec® H j dzd W , O G6dHtesC MdH ¢ Odz
Iso j toH j dzd ( .

| kZer o mMCs2 1.1 [ 3, 4, 31] Emils Odzts o
tcOMlso sted 3" = N j dzsydz" = MsjHddzj dzgd 2 d3j Is O«
mdMmlsy 3" . f. [ddemjdziddoO: LieS f thdzdz¥ 5|
Codiff dzj S Mdzzs tsdzr COC OCIlkdoOltstcO®, IsOC
YJ d3d dzls dzts G s ¢ Odzdav , sBtcOL 2w o tsSHtsMIs




58

o ssBOL 59 Odzd W h j dztsyd .

]l tOBBIIP25] 228)lsO0dzso dzj dzO@ 3§ dz# M OW g
GdHOIsOYydd oWy IR jcOC st p @ty dz, i ts 1
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COod YOt ded BB S o556 dzd dz/ Sols 5C dzOL




126

15 WjLbkd KOO toj dzls ¢ § dedztcio@ OEE 6 K
jteBcOCIsdo tetse Odzdzs e s Bj tec j dzv  §ted Mizlsfy
wicCdj Co90Otty®, o tyjdz djstsdz "tsd3 ¢ tsdzdn
f ZOCdBsC &ZOL ", d® ~ 9 C®OH. § iesdH oftdyfdnsH
[ Mls dzj HEOdBE T tojWdjShmss, MAotHM A
COd ydv (lsdf O &Otedzdls®) d Cdfm' s COd
dL dzd dzd 2 ftoj HY Sdztsy § dzdzts G 5 ZzOtdzd Is O,

COzsf sHtsBdz" d3 EZyoOmis§ tsds, o tsL By dzts, e
sCQEOdkddL 5o Odzdzr 7 ddzd cdHEOldEso Odzdz
COdz ydw), kOS 3j o ©O2tsdsyy 18 CtcOH.

dqHjdsd¥dydtse Ols: € YOL] f§stldOdHdlkO.

33.5 [ ddzj tcOdz dz" | HBsBOaCd olkzdzC Odzed y

[ ddzj wOdz! dz" § JBWBHT 6 jodgdzSdAma] y jei@Mi dst

s OB Otoiu pdz€ OtcMC 2 t Mk dzd ¢ j Idz deS Osde[dey jhfr
fsteEwrodvs s §dess dzOmisdud MSdBd d Mmish
stsdzC d = B Azt dZzts ydz' n fiosHEzCIstsg dizdzd Qazy
frdzjodHdzr » yOfglzdy &6d hdj GBtBEd
okdzC Odetseo, d3j dz yo2R"rdj 4 yYyombsdyr tn d&zO
Lid@gdze © odH] obkdzCOdzduyd MEBet §Jj d&zO. [ f
L Istsdy L jeRdeddgdsis Mistesj dzdj, Iss jets yOmlst
tcjLbEd O] obtstedqydz = sy Mmtse o] ot
f StotaHsls, o 2 dzC Odzd yJ MS d d3 .65 WsE€ B.L. OdaD  td3f finlis ds!
okdz¢ Odzdyj M dr fttsH d CO! jto s tOL tol

T --:-'v
N
e

{ LMK, | Mooy H ddW i5l&OO0dk] §j NC &

4t dzOMmMdes | [ v U 8736 [ 345] sftcj HJ d
OCIsdo dzts s dMlsjMmlse jdedzr » tOHdBAzZ S dzd H ts
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Hisdzy dets @5 B70 046/ C¢. t(jLbkd sOIr " |
oz Odzd Uj MSsEts ¥ D7 4 &C QIR of,5¢H s o j te
oL By dztsils! fteddgj dzj dedw o Mistetsdlsj dz Mise
5jCMsktcO obkdS OdzdyujMSdn ftetsH o]t
d Cofs2 Mosdhsshls' ¥. wbtokCkkze0 §sd
R L Iz U jwidfiledzuizS O dzd 1 Jz Mopisks tisin & & dzd je B sd?j C dist@ts dz
d3d & to s (tlfd i 23G,CY sHIso § toH d dzts, C zOMmisd yd fr
sB s dBS Ok Mlsj SO, d&js“hddd =ZOwLOCIS t
ftso jtoh j dzdzs dzj f6OQoddz dzF | btsdS s stedmlsr j
[ddzj tOdz d 2 MsMlsOs obdS Odedyj MS ¢
fyd d3d dzls d tc ts othadet® fiphs JUJ IS J &3 RO ted Odzts s
&Oor) d HEB 5 % cdzdded fls’ s oBq dzj 6 O O,
WidjLO. mdBdujmSd2 MsmsOs SOLOCI]tedL
SCMdHO Stoj Bz d BCdmd Odz¢ did dad v .

t dMEZIMBE] JCtesW sssetOVdw yOmlsdy o kzdz& C
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l sz ks 1 IstsG 5, 9 MmMemMlsOs COdgdz" o - SH
dZzOIstcdw d Hkzecdn ~dd&dyd MS dn 1 dzj dgj dzls &
mdBdud M&d2 MtsmisOs oz @< @ dzdVaGOMIIRG;AlED;=ls Iz &
13,57;Si0, = 73,67;K,0 = 6,00;Ca0O=1,79;Fe0O; = 1, iD2; 2y 85 ; ]
0,40.

vsO0Cdds GBtOL 503, tejLzdz! sOIsT dmMmdzj H
fsCOL Odzd , Yls ts dmimdzj HEZ ] BBOW HEB Q9o € 0O
sBteOL 5o OdzOM! ) tcjLizdz OS] spste i d
fpdgd M § ded¥ Y dHEB2 dzOe ' M yOfmisdyodd {4 Mm¢
hdJtetsC z# yo jlstsolzs f Ozd stelz, B&ZOGtSHOtW
sBdzd ysotsydetsets &BOIsjtedOdzO L HOdz] 2 . b ot
Yyd dzj MssB tcOL dzts  d Rl wztizdas® o Qflste 5 d3o " dyjj dzdzts ) |
3 dzj e Odz! dztsH dzi S ®BalzdJ dzedVv dBdese € 5B 5dzf
owykhdrs MoawLtsC, OCIkdoeodtete Odzdzr = N j dztsyc

33. 6 [ ddzj cOdzt dzOW HBB OO CO dL daj § tsdzH

gjojtodsr | t©0O2tsdz toj MAl ey & i 53 Otz @S
Motsj sBOL dg" 2 dzOdzH " OW Is, ftcj HiMIs Oo dzj dzdz
toj dz' j Wisd3 fsdzzf Eflsr dzdets @ ts sdi O, f tsCt
fsHo jtoy Jdeds d3d f ey j3MplNOds o o jIsted o Oded W

1 OQtern Odzdz" | HiMCd HOdzdetsets toj ¢ d sdzO 3
Z hdg! dzts?2 ftso jtorndesfils: 8,  Bldsmhwils ¢ ¢ d&O
Ctolzf desfylsd. 1 dzsh OH! , L Oded &3O d3OW B Otcn O
C&d dzjtsBrtsHdBs lsdjlsdls! ftosB dzj Bz i
fsHoadydesisd d dzj L OCtejtf dzv dedetsflsd d fyfdzj

| o Odzlz defsulgjfiisCted 2 @ MtsisOo B GEOQdRAE ~f totfj jsfig
yomisdy §r dzjasduder » WOEyd?2, tcOL d&3j tc O B
Y O f B @1 Asdisdz® Qo 5 BOMIE?2,4L Al,0s= 7,81 SiO, = 59,54
K,O =1,44 CaO =17,52 FeO; = 2,60 NaO= 1,35 SO;= 0,214  47,12.

[ddzj Ozt dyj MSd2 MsMmlsOe B Otcn Odzdz’ w
B dzj@pz % 5 BOMMI: CoOtty 60%, WA o
fQdzs HO 8%, cdadddmisr j dddzj eOdzr 19 %, 4

Il dL z20OdO D @ s d3ts he! dedzts € Iz dzgds Uis ts figCdsiOQlzts 9 d
Y IsHsO dzdz' Qjtc = OtflzpiAnf§ e Is @el3 jj M Is @ 3t tsieo) Q lsiAls s 91Dolsj=sz s,
1 toj d dslzh j Mmtsdedf dedetst i ls Ow fas deBdgdizs ¢ B L tc O qdzts ¢
LOBEzIsdz] flzez®@E RO .z yj dzd j B WG Otz ff) &if) IstsH s d
M¢ Oded fo &t sd?j ¢ dist@BBdA tc sl &l MBAZE § ¢ OL O dzfs, o7
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L j tojddg f tcOo d tztsdzsints 0 Odz! dzfdzdizOy Jj dzblzts dglf Iz tc O oz
odzj B 5z Sz Uf B &) Is fsli)ss sl ¢tsalnzwzss d -

1 mm 21/ HV HFW 50 prr
janta 3D 1025 4 30.00 kV 149 pm Quanta 3D

t dMEzMBL] S oW SIssctOVdY L jtoj dz BOtGnA

RIMMMdzi Hzd d&3" | BOWROdzdz" | §iMEd R OtOCIs
Gdzddedmilsr = d §r &zjoadHdzg = yYyOmlsdy, kOS]
9 Mistesdlsj dz' Mlse j ded dzi dzOM dzd Htsdzy datsG ts
dmMf csB 59 Ols Hgots Gt detziay JeddgPads dazC Rl toBzi -~ ©
MowLtsC, OCldodttse Odzdzr m M j dzsydzr &8 L Ols o t

33 7 uvjndetsGjdadzer j HBBOOSCd yj d3j dzls
sdzd dz€ j totstsB Y d G Olsj dz' dgr § o tcOh O h d j mw
diissyded S sd3 §r dzjor HjdzjfgafwL Q&8 Yis§ ' fizjls J
sBY JE@] dz€ j O ftoesdmMratHdl 6 fHtwoddydfk
Hf 3o " J GOL'" LOodzj CO¥Is 9 Moats?2 wslssE
mr o4 joats?2 Mmd3j Md. LMis Odats 9 dzj dzts, Yylsts dzO
Cdzd dz€ j o O ff tod Rt dplOB s IstOEzdZ -5 cslnlsts o8 it O'ff
[14, 20, 99. ¢ o MmMtsslke jlsMlsadd M MOdzdIls Otcdz
ftosdg hdzjdedgr » HtojHitedwisd?2 Ctsdayj dalstcOyd
Hisdzy dz@ ftejor M Hls MtstH,jGd Odgd j 39 o BLHERJ
Hsf Z2MC Oj v B s dip jBistd D0 Bts ddigcj/ dP3 02 dydsi dg
or BtcOMr a Oj d3sdz © Old@smW jtelz, Ctdzyj dzlstcO-
¢ Isj &3, ulstse' ftd ttOMMjde Odedd ¢ dzd o
LOMNdlsdes?2 L sdgr fMtej Hdz MElssydzOw L G{360¢z] dz
364.
sO0Cdd3 BLOL sd3, Yt HtojHBSISotOIsdIs!
dzd ZzOotcj HdIsH f tod tc s H dats 2 Mtcj HJ d yJ &
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Ish OlIsj dz' des tsB j M "™ dzd o Ols ' My d fif Gcsdh ST 8 d syd'
fr dzy zdzsoe dIsj dzj d3i e3tizy fzts e WY d 2Ok tc, Misjy  J dz
MtsMisOo @89 Is%,98f tcd L Of " dzj dRKS MBI O HEBE &
Ctsdeyj delstcOydd fr dod, 50 co/rdg etsmOGR 0, 1

l ftsyjmMmi BBYJEO { ttolsdzOdzH yj d3g Ofls,dzt
otcOh O h R Mmw 14 ud?, MmMC O dzd o O Isfyw B 5
Cdzd dz€ Jtodes?2, 1OC d OMfdqeOydtsdedats?2, ff 51 L
fiesHEzCIsse mMsH j oy O d A s ted HJ dzj dzdzlz ©
tcj MztemO, weg dzw j Isfpyw OCIszOdz! dzts?2 1 j ©B Dy #
slsd3j Isdls!, Yyt ftoltstedzt] MY sdz L 59 Odzd,
fd4u dzj o sL d3ts y dzts, s O¢ ¢co¢ ) dzd 2 dzO -
hy dzsyj mMsH jtey Oh dr fteddzi M2, O {LIsts dzgj GC

1 s s HMIsOo dzj dz s ERSE H2ff &2 MBYJd g
Hdzw fsdzzyj dedwv B MCdzd dze€ jtoder = Yy d3j dzlsts o
smdetse j . | L d3tsy desfls fteseo jHjdzdW H Odadze -
9 YJjuyjdemMEts?2 t iMmMfeedzdS ) WEZdS ydsddtelzjls
f ctolledzj A3 dzlsdetse s S dzd dz€ jtc O ftesdL otSHW IS
ftesdLoBHdIsj dz' detsfls & f 5 ¢ dz§6&S.] tclzOd3d2 0 &
dmmdzf Hs9 OO yj d3j delsdzOw r dz2, M tc OdzdzOV
) HO Izn tcOL dz' - yomiksw a 14 ud. Is M'E ts dzts iz
dZzOL " 9 O] d@ZOY OMf dqteOydsdzdzs?2, 5 Moatsy gz
mrtc! jos?2 Mg mMd. 1 foMmdzjHdz] 2 CEBWyy 2
GOdzj toj d € dzd dzQgjsteodz'tsB €O dzoj jlsKHyw € dzd dz€ j tc dzO

S dzd dz§ J e dzOW ' dz! i tc j HiNIS O Bifndgfieks ¢ § s BY®
HBo Bdz! dzgts OB teOL do dz" 2. visdzC sMils! f s5di3s dzO,
008, fcC0O0LOzO tMisOIsC 1239 foudnd hiety d
BJYJdJotsets Yoo, LdOydlsjd dzs HdmMYy J temdz
MemisOes d &zO &8s % ts a jHighfinzsimHsk | d3" ~d st shsCot
d&ZO ftedB G Yem d3j stsH Iz otsLHEZE Gf tz@.4kg y C
ficdotsHYIsMY Mots2Mlsa® BGlstsBtcOdzdzr = ff tcsB .

v OB dBAj@o 52 Miso ® fr dzd + dzj Clstets C

_ RMlsddz1 OM" | vHJ dz ¢

y 1l dzr L dzjSlstels §f deslsdz|f dztslsdzgf s j tem
G/ ¢/ 3md &g ¢ ¢

1 |6 JteOyd tsdedzOW 2,59 1,13 280

2 |s dzd dz€ j tedzOwW {f T 3,12 1,24 210




131

Cdzj eetsHdM jtemMdsdadz 2 @ BIStesOdzOdzdL
L dzj Stosl e HEBUA Y 5C OL Oz Moty jMls!: = dds
Cdzd dzS j e dzsd OB d L Oy d s dadats 2 frdd (8)
fstols zOdzH yj dB5j delsdz” o5 § dzd dz j s df & OFjfSBEHEiA
slsdjlsdls! , vyt ©CMJKOH |t sz ¢ © M B s O urd
MeflsOodv jls 6, 43 %, IksSEHO §$OC o § dzd dzs
3.13).

ts1

Status: Collecting CPS oT Lsec: 30.0 0 Cnts 0.000 keV Del: ApolloXLSDD Dwet Resa o )
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fivtth
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Lal:

0.000 keW Det: ApclleXLSDD Det Resa B )

{ d MBS dzj e sH d MY j tofn§ ezdpdzC I OGz@{dzd L
Omy d tc Oy ts)xzdds2 dzd

mddidyj Mcd2 MmMisOe lsatsHise Y j d&3j dzls dats
i ¢ dzd dzS §f to dA®'MgO = 1,49; AlOs=4,11; SiQ = 16,89; KO = 1,57;
CaO =71,64; F©; = 4,30.

i Oy d tc O Yt seezZ@yO = 0,97; AI0;=4,68; SiQ = 20,31 K,0 =
6,43; CaO = 64,15; F©s; = 3,47.

[ Bl widzj dzgd® < stz Mmdzzy dls, Is ts, Yls ts
Ctowyj?2 Lisdzgy ko jtHSWOLBSosEts MddalsjL O
1300% d orhjd HwegdmhersHdl o' ctsteOdadj d
hjdzsyde" » d3j sOdzdzse [ 364, 368] .

(L= = oT 0. Cihts
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press 25/2019
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{ {ME3MBY S el ssscwOW dd L jtwjd S dzddeS j to
o j dzd yj dzd v o

[dCtosWislstseteOWdd, §todzizyjddz j M { tsdst
B CtesMS s O, HOE Is dzO d3 McOo dzd Is § dz' dzr
Ldzj CltosW ddz Istetso LjtodzO® Codzd deC jtedas?2
ftoj HMIsOo dzj dzr Ctoztf dg &g BB j d3der &3 Y Of
M 02 dgsMmlsl] dzC d &3 dzd MissyYS Oz, dzOB dz¥ H O Is
(ted mBIAE d

[Mdislste B tesW ssseteOW d2 OfMf dieOydsda
5B XZOHOs s BBdzjj tfonds?2, fotdhss? Mstlk:
MsOHdE dddzj cOdzstsB B s OdzdwW ( ted Mz dz€ d
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512 ‘v /D mag HV HFW : . 1/25/2019 fD mag H\/ HFW ssure — 10 pm —
4:04:21 PM[15.7 mm 5 000 x 30.00 kV 59.7 8e-3 Oua]la 1D 4:05 1P M 15.7 mm 5 000 x 30.0 59.7 ym e-3 Pa Quanta 3D

t d f k32817 cthGISwislsisGtGqu'q’ LJtGJ &z OmMf deOyd
o J dzd yd dzd v =

s 0O Bldii yodkzsm! ©OdzjJj [364], {(olstt
9 bjrdtdtecdyjmMéd?2 ydSdz doj yJj dzj Mstse to
ftsHIse jtoy HOJIs ftedmikzlsMmisead,j M jdsydse = d3jls
Mstesets G teOdad YJ dats, dzj B stz fzj dets 6 7 H 88 (
Omf dteOydtsdedzs? §fr dzd o M te! jolks Mmd3j M ,
LOltezHdzd s ltcOdzm stelsdteso Sk § shdzj Hdzgj ¢ s

| ©OBtl] ftojHkZOECO MY oL &Y dr 2 MY
§r dif § sozlz ygRdeth § 56 s 3Y tBdg gl d2S | todz » o W 3 L
OCIsdodtcseo Odgdz" = N jdzsyds d@3 L Olse tstedlsj dzj o3
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34pSIsdodz" § yd dzlster CtedmlsOdzdzdL Oy c
B dzj cOdz! dz =  stetsh Cts9

456 zOMdzs ¢ dzORLM dlidfdiL) Qevoodef tsoz{ QY & o ts M Ct]

L dzj ecjIsdyd MSE sdi3kz f slsj dzyd O dzlz OCIsdo dz' n
COLHjdvE sy 2O Gtz §r :

T stsdz2S sHd MY jJ emdz J HEBOaCd dL ¢ dmdzr
9" MCdd3 BltedyOlsj dzt dets L Otew ) j dede” d3 § SIS §
fedmizismbselzs s yYyOMmisdy" sdinfeyj fijszDEd s jOd! s
OCIsdodsr 7 yJ dalstctd C» OQdedyH j cdet®diagds , [ fd j dzd |

I IstsdzS sHd MY j temdz J HSB Q9 € dL Mmted t
~nOtcOCIsjtedL e hdjmw o MsCddy tslsted yoOlIsj dz' ¢
dzO fsojten dzsisd fted Mg lddscdslas Is OH Gf®figls djd
SH dats 9 Odzj dzls dzf ‘ANa']{ @lsidf B dftlsg SStelssC dZOL d H e

i ssdeS sHdMY jtemdz" | HBBOaGCd dL Mtej H dac
BOe ZOIsduyd MEdn f stetsH, ~nOtcOCIsjtedL ¢ h (.
LOtewW y jdzdzr d3 § sSlsj dzyd Odzs d3, dz@ e oy tg~ das Mifst
Btsdz! "tsets fMtsH jtey Odedw yJ dzld tgfts ¢ OGsH]fitptstiseo  d
OC Isd o dzsNigils 24 &3, Fe*( B OL Odz' Is, Odetstelsdls, HJC

issdz sHdmMYy jtemdz" J] HBSBOaCd GMdzatse dz' =
fp orMsSdd sy o fiedy dgsf slsj deyd Odzts, o
fsojtorndzsisd yoOmlsdy L dzOydlsj dz2 detsegts MmEsH
COddMp” O dZsdRdls, dLe jMmisdw ¢, d3j tecdj dz

ilssdS sHdMYf jtemdz" | HtSBOOSCd dzj 2IstcOdz! dz
His. ) .
L 9 J dedduij ftesydzsmisdz' n fcs¢COL Olsj dzj 2
dmMf sdz! L soOdedd IssdzS sHdMY J temdz" = d&3d dzj 6 O«
Fdz2 stcOdzy dz¢ 4 yYyomsdysd fteshCtse BdzdL ¢
&ZOrtsHYIsqw o ftsMistcOdziflseo j d3j ) H 2 BLigiCa dz® '«
OHfMtsteBydtsdedzr | OCIsdoedz | yj dester CtodmlsOc
ftesy MMO Mtk SIBKIEEB2cTB so @dedfs B[ 14
b dz' IstcOdzOff tsdzdzw ¥ h d 2 LWWiGCls, mMf smtse Mise
Ctsdzyj dzlstcOydd oizddzj teOdz! dzts § tsto tf dstwdsts C O to g
YJj dB3J dzls dets B8B. ¢ Odzdzy |

. 4. sOf 10 | dzsB di3j[yO4 Is, Yls ts ) dzO 1 «
dimtf sdz L ts9 Odzed j d3 3q dzj e Odz' dz" n dzO {f ts dzc
Fdzt stcOdzOf sdzdgv 6 h jets 1 WWJjCIsO dzgj sBaBHJO
MsLHOe Odzd B { tgjtdf~wdiEsiiidsedd jdztsdz@ ~ff VoOL
CtedMlsOdzdzse JH e OIlsts o . Clsts oL B dzs  § tod
dzomr h jdedvw MdMmisj d3r bk sHdmf j thdets?2 HSE
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OClsdo desmils! , tBi jd3 SO ddzdzw tedz' = f tstc d
I StBE/- s [ftoj HdZOGO, Is E{f tcOQo dz
Wstcdddtcso Odzd v MlstckzSIskzter d f§ttsydssmisd
Eydlsm & OW d Rts izt ddets s dzts o 52 Mise O, O dd3j
ftso jtorn desfylsd OCIsdoedz = Yy dzlstets o OHfMsteB
Meslse jlsmisadd M f wpzts? OCsdayde J Yy J dzk
B dzj cOdz' dzr = HBBOOKE tWOLHjdzveEls:
iyjdelster M ftsCOLOlsj dzjidg @ s drts ls ddisfy lsiafn d
CdHEOIOYd® dBdsects s sdzj dasdetsets oWy lzh jc
iyjdalster M dCOLOIjdzjd3 €dMmdztsils datsyls d
odzdwe s dz@d sdeelztc PlsPtctsyj M d f tosydatsmls!
iyjdalster i fsCOLOIsjdzj 3 CSIdMztsilsdetsylsd
2O Misjfjdz edqHtOlsOYydd d ftesydesmls! dzOf{
[ 5C 0L Odets, yYlbsts dz0O s jtorndetsMmisd d3d dzj to
Hokzr CdMmdztslsdz' rdzlstcisfemez @ § yisj dzMisj H O.
LiIsdrs yYJjdzlstetse OCIsdodetsMmisd o HtdmizlsMmise c
tcj OCyddedzzes OCIsdo desfls: d3ddzj eOdz! dzts?2 Ht
dzOB tstc O fcsydzsmlis d, fsor hOjls CtstetotsL -
L dzj Sstbgaptfescdr Htotsyj MMO-, o Cdzt yovw f totsn
ftso jtendesflsd d Is. H.
LiNlsOdatso dzj dets, yYlbsts ftso jton desfyls! d3d dzj to
i CdMmdztslsdz 2 yj tak)s, [d iBgmod2( Mo tsB tsH Az
wogdwe h 2w OCyjfltstetsdy 1 dzj Clstotsdadzts? ff Ot
i sdesoylgtialste [ L) M@z P d2 dO tsteBdlsO
f Oter M Btd "2 1 dagjtecdj?2 d wWodwse hd2Mmw
i Cdmdztslsdg” 2 yJjdelste 1tejdemlsjHO (1 +) d
f totslsHe )z (
isfdeso des?2 yj dzlstc o wilddnc P HI® 4§ 1 C Oyj Mls:
l ftwdmikzlsmlsoedd otHT Cdmdzsisdzg § yd dals
Cdmdzsilsdzr jJ vygjdalster 1 AP EHPIsj HO  dzOtsB stotsk
v Mis Odzts o ABB,dzk92, 196, 197, 2p3 ylsts ZO0 f tso J
ssdzS sHd MY j edese s 2O sdzded Isj dzv  d € toj d3dz
OCIsd o dzr jC tad igds@dzdzd L Oyd d ,ils € sighsjctf j dzd 1§ O
oLOddsH j2Mlsads M W isdslsdZOdzs igls 'd3j tzb b H 5@
BOIs j et OZ® Mo sC kY datsyls YJ dzlstctse [ 4 8 dfr
CdMmMzslbdtsets, ISOC d thdssdtsets Isdf 0.
10 o jtendsmisdj LigSdyfdrHstse? Sdte jogrz d3ts ) d dz
[1edMmsemedgoqyj dalddsz f[Os s ots oL OdBsH 2T
OstsBOBd Odzs 3Jdedw. [(HJdesets tsBI W Mdzj ded W
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dzj Is. [Hdzd Eypddzgstcdetojsis thdetelzC ydd ftcdmoe C
cdHes( M EOdsMisd 8 ¢ HstskedH df jdzOmjed MsLaLilztzdz"
Bsdzj C 2 dzOI®F. 0 5H ' |

sdmdzsilsdz 2 [ ! 8 d fijs alsfitsC fiPo S jsdalsls 2 Lktotso
OstsdBBO d3j Is OdzdzO, Cslstster 2 MisMmse jdz f tod
J1redMO ftsdzkyjdr o tjLlkzd O] Odpjl2n 1CsE
CdMmMzstesH O dz2O0 (B9 jten desMmis(d d nddiduj M
1L dzj Slstesdzgse dzO {1 dzj ed jIsdyujmME&d2 OCy,jffIlstst
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1 0.52 | 1.09 | 2653 | 40.85 | 1045 | 7.62 | 0.84 | 3.16 | 91.06
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1 0.00 0.81 5.34 41.40 | 050 | 0.00 | 36.64 | 0.68 | 85.36

2 0.25 1.72 6.04 36.98 | 0.00 | 0.00 | 35.43 | 1.02 81.44

3 0.33 1.14 0.96 28.78 0.00 | 0.18 64.20 0.85 | 96.44

4 0.00 0.00 2.94 29.77 | 0.00 | 0.00 | 46.01 | 0.00 | 78.72

5 0.17 0.39 4.70 3497 | 0.00 | 0.29 | 36.16 | 0.70 | 77.39




