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viLdm 2. JtHBtSHd j yjdster, onBHWhId] o Ml
fteysi MMy Jet MO M Eyofmisdid + SLsEjdeder 7 BtcG (
o3 Misi M odih Ot hddd Issdzh ORBd. wlstekzSlskztodz J 1§ tod
dimstsyded ¢ d, oCdzs yoshdj OLBIMsHjtey O dj BGtee Odzd y

vjLdm 3. [ dzv  Odsqi Bsdotedn € ts B i) stOdizts © dzj dzO Ho zMmlst
Cdzyd delstcd ydesfisd dzOlsj teOdz! dzgOW L sdzgOdz! desfls: t©OL
or MsC clsj B J cOIsktedzr | tcOMY sdBpisdo J &Migy deliztizs, 1
L s5dzOdz! dzts s n Otc OF IsgjdidaLdlg Is  fridotg Edlsuzjtadeftsi? L tsdz"
sBKOL o Odegd ] OzBOL tseo, ls fjtedW jtedd ¢ yJ dzlstecOdz
dL fteddydisse jY &BJdjtcOcjddy Micsects ttO2tddtcss O

vjLdm 4 . t OL OB t5ls ©dzO sted ¢ d dzOdz! dzOW B Ists
B Msstesy Hjdzd?2 OdzdzOL O, thdetse OdzdzOW dz2O0 d MY tsdz' L t
9 Cdzt yos h jets MsHjtey Odzd™w o CtodMmMlsOkzdzOn MistelzC ISt
OL Slsts@-WhstapdzOr d fdzj 2Ilsdzjlsfp, O OS] Isdf OdzdzOL

ltej HA&ZOGCOjdt R fFisdifdS s i sLotdwjls dqHjdasdWd
Ctej dgdgr » dMmlssyded € 59, d MttOo dzd ® Ols! gdr &I HE
B Mststesy HjdedW R 002 d20 Glsdzd yos Isw, sts 1Ists Mc
o1 Wo dzj dzlgs ¢ 5 QL ttaljsdEpdscs GsedsG € s O.

sjLdm 5. 10ddudj o oMM fwrs o¢wSlsdyjmMSs2 |
fsfzdzvydqwdid Odzd&zOL O -zO ditfstictizch list€ o Cedsdze fij tefifdsf Bo O 7 «
dtor Odze j dzr ME 82 B &ZOMIs, HtLotdvjls { toded UafsL @dedz®
tO2tdzO8 cCkid(.

dlsjfjd HBMlstse jtodesMisd d OftesBOYdw tojL k2Zdz' Is(

rdmmi elsOydw BOLdkzjlsmwy dzO0 &GOl jted OdzOr MM
fjtedtsH f) 19 8-ACistelzts2 61, 5% ds.'céfp. Cted MlsOdzdztse ( fpo r b
JLEyfedmdsts  BSdjj HeokR krfwy s ddksjtcOkkzed
HdMMJ telsOydd BfksdzdtsoOder o Istejrn SCddecOR, 42 f
OColktsteMCdj ModHjljd MkoO. [OljtedOd dhmfjdjHEs (
BiM ZOtsHdzsEd ¢ jdscdyuj Mt Ctdetj M (sdskt,
CsdaW jtojdaydwa (1 seatsmdedtemMS, 1995; sj2lsOkzds 1
2012), dO JjttdtecdyjmMisd C(sdectej Mmj (1 tstcdzCGd30as,
A1 RJtR ([ smCo O, 1982, 1983), dzO Il mj Mts
L dzj 3] deststsBtcOL so Odedj o 1 dgHtsgjdede’ » ftetsyj mMmOR &
dzAl 1 ifj Mss L dztsdyz Mtse jh Odedd 5 citsndd3dd k6 dzj tetsH
Isj ndedud GBddednds ¢ [ Mdetso dz' j  ff tetsB dzj &' d Ykid
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sBBGEOMN jddw ftodiosHdy » OdzzOL s dzO sMmdsej Jdhft
1987 )V jdz00 j HsdBMIse J dzdets 3 Mtso Jh Odedd 5 6J sdzse d o
1990), dzO Mdhthelty $lsiLdpdd™ [ ddzj eOdzseduj Msse
Code Jtoj dzydwr tOLd n dzils ¢és oJtfwed (fdteder 2,
fsHmyjblkz LOfOmMBe d3d Miststetsy H j dzd W d-fizte ts dfL . 9lts. Hf fridsck
ssyjls’ AOREPBESI lSyjHscostedy &5 ©OBLOB ] [ 0]
b dzOB OtcOe ) . [ fstitdsasjoHj jeddets’ fAs ' d MMdz] Hise Odzd?2  sSHIse j to
csMBeE HY jlsde" &3 d HBEBotstede d3 Isj BBO, O LOSCYJ f
{ Mdetse dz' § § tsdztsy j ded W d HeBde'tc SPOm dfdps fiplf ‘28 do 31 Mis C
ol jtoj uj d@ toj yj dzL qSetpysds’ & d L H Odzd 2

Il MsOoeltstemM¢dr MIlsOls! W Oolbtstelz HdMMj telsOydd
My jShtesMEtsfduyui MEd?2 0O0dzOdzdL tBteOL yYytses OdzdzOL O d
te zdz' IsOIstso Yyofmlsqduydes s dMmoOdzd 4§ CteOdglz dzts d3j Is te d d
O dzO dzd L drn odzzlstej dzdzj 685 Mistetsj ded W . HttsQo lsstc O3
OdzdzOL O, Cslstster j ts dzd ftej HisMIs Oo dzv dzd H dzw fn &
Cijtdtscduytimedydd StodmsOdzdazse, yYyOfisdydsts dr Bsto!
MsHjtey O damw o dedrm oCdzt yjdzgd?2 d dJL sbstsfdtsets Mt

{Bl j&3 Qe elsOydw tsUMEse MisGsBIBS JL o9
L OC dz¢ yj dzd v , 84 UMk tetsa By HOJHsdyf MY d MC sd
ZzOd d&3j dztso Odzd 2 .

1 ZOG sH OtqdEs MibsHtcd3d tetso Oded §j dzOkzydzr = Y SHABHES
Citdzsedd OdzdzOLtse BBd "tsj oddwdd) SOLOd] o
MslstelzH dzd yj Msaz® s [(CGABIdzE s BitE[dzj o ¥ d3, Mo j IsdzOw {f Od3w
ftsdgr dgj . o EZoOyjdzdjds d B dzOc sHBedesMbE:! . OO U]
1. R. 1t ykz¢ o, sCOL" 90ahdrn § sflsswWdgdgz®  SHH
I'teoy 0 ftedL dzOls jfifls Qlptdsts O 3Bz § s dzd C Oydw d3
[.[. stoOd ykSk, [.u. [ jkgojwgotD,s.S Ogsdz®sOd!
.71 .10°0tcyjdeSts, [.7.10OHJYHdds?2, d. ]| .stwWyjolk,
[ . 1. st dzso 52, -dOBGdA& Oty z s Gz § 9 Iz, COdZHdHOIE =~
HsCssted®d3z. ¢. ] . R. ] O Odzs9 Iz, . 1. vnOdzse Iz, 4. 5. b

].}.skHtweyjots?, [ . 1. stsh ke, HSCIsstelz ~ J d3.
ftoj HsMIsOo dzj dzd J Ctod Mis ©dzdas o ) sOR2AdHPIS 0600 A3 HAD dzfips 3 d3 i
i sdzlz yJ dzdz’ - tejLlzdz sOlse , O IOC Y@ di . 1¢ 4oL d4g

. 6.1 jyded € tso zd3.ddz. H SIS . Isis.tedizW GsdzOM! jokz L O ftoj Hisfls(
sSBteOL yses OdzdzOL O.
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{MsB k¥ B d&ZOGSH OtcdtyPl§Is -ds@ o Iadsdt . o O dgd dzf) ¢ tighiats ¢ ts iz
f sk Stodesj MelbtekbnddyjMsets, G§jHsMlsOs dzj dzd j
dqLizyjddw tIdf SttdflsOddess dL LOtkejyd = Isjt
ddzd ydOlsdekz fEkedzdsOoyd?2 R, JQbshEEHDP geddzn ¢deLH. Qidaft
Codhmbd Oydd 5 oBftsMOB ¢ jHdEOBISd OdkEOL B¢
2Oy dMOdeds HdIMMjtelsOydd.
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1. uthmlsOs §tddjf
& GJdaj sdyd M& sd3

d

2
omty J

vidzse d W CAyfdnds © @dzdzOL © 9 Gdzze d dzOR | J dgdzd L
dqLlssf desds MsMisOe j. stsdeyj destceOydw  MmMsMmisOoa Mmiste
NdHSCdnA d cOLtBtOL dz' - odhiMmlse slstcOy 08 ls " dd
o C dzt yjdedvw o € 0 fifs CeBzORBd vz L~ Otc OC Is | to-tif ds Malatzl2 Iska
qdzd otdztsCdzdflsr o3, dd3j* s Mmets¥ MY jydudeiz.

ANBStedBO 9~y H| dedW dL sRtsteW dzts 2 ftod &3 Md OL tsls
My Ote § dadz" | , sjlstcOt Hiecdydi MSd Mtk § dtcso Odadz" § (
otojddglg" &3 f OO stcORBI ftesyj MMO OzBOL SBBKLOL B9 O

]l Oy dgr &3 Oteclkzd3j delstsdz Hdzvw L OCdzs yjdedw G jBRcC
OdzBOL O wWodzw jIsw jets dLslssfdzr 2 MsMmisOo .

1.1. [ddzgjtOdz dz' j oCds yjdedv o OkkOLj M §sf

Il dudd3r j B3 dzj tQzdedz™ | o9 Sfdm JtotsH dz' = -ZO df@ O RO d:
slsdetsdls j dzt wiasdzMe j HE fMils Odzdztse iy o C dz¥ yj ded W dizd Mts
Ctod fls O dzdzts © [ 1 Otc Odzd dz, skHtW o yjlkodzd ¢20 06 jzdz0 L 10t
ftoj HBBJ s ddets 6 tsdzj Is a8 0 Qidgds?Q dz! wias s Qe fpidds = o € dz
ZOMmistswh jj otcjddW tsnoOl"o90jls Btsdzjj Istcjrm HJMWIs
tcOB tsls OR [ b tSBISHAFO dzts 9 ©9 8B; |HAde Qdzd 29 9 3s ZH W 9 yj 9 O
tcOMf esMistcOdzj dzdz" d3 o € dzO®n J ded jARkzA¥Oa dzv j(lsHifwis daBdzdd 0 %
o Cdzt yJ ded ) , HOdzj j MdzjHkels Mmkzd WdHT , ts dzd o d dz,
Cs1 fMdls, &BzOMMtsddls, ot Mmisdls, Isi{ dzgd s, MOBBtctsH dzts
5B dzOtelzy j dz f tsdzd i3 dzj e Od® dz' Sits ls Ot e ¢ Chists t51s o Jnlisfiplis
Pz stcOsMmdasode 7 fstesH (fdesf+ntesddls, tdde dds+
fdtesf+HdsfmMdr, fdesyf+i dhflsolsdls d Hts.) d ¢ dt
[1iBdsedY d cjdgdLdme, 18HY] . of @ dgj gizd I dzj WAL
shdzso Odzd j &3 ¢ Htoj HMIsOodzj ded s IStejrm § OtcOGJ dzj Isc
ddzd fJjtedHBlsdiie 8X dscdlstse 52, Jdzd sinfddsesEsi] ded i
ddzd o j B fls Wic fMsyBrp Bo9d, 1068 u tsB tsdzj o , 1974] . 15 Msf
OmMMsydOydd toOmMmMdaOIstedo O Isw € OC Mtstsls aof jdlechitsldf asko &
fjtedHBIsdIsOdR, < CdtcdlsOd d cOdOlstsar &3 fdtess M d
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#9BHECO 5 OMMsydoOoydw dy ddd @ tc Qigdjddzita Qfdidds) B " i
1.1 . utBdzjordg (1983). 1I1sLYJ {LIsd HOdzdz" j BT dzd
Il sOBdzdydy 1.1, LOdd@Mlsetse Odedes? dzOdBd L tcOB IS
sB BN j dzdzOW MMn j &30 3d ddg &Pz @ds & d oM jndsyd Oy B d3v dzlz Is
9 COyifmke fOLOGjdilsduimMédrs M OdzizOL 5.

vsOBdZdYyod 1.1 [ddzj eOdz! dz" § (T OwOGjdzgjLdMm" GtedtetsSHC
Il EdzOdzso © d Hte. , 199 3]

1 OteOCE j O [ ddzj tcOdzr el JydWdg(
3d dzj tc Odz! dzts G
Vdz stdBefges? (fjtedHlsdlsser 2) Isd

] OtcyB 2t Cr-Mg G tc O+tz@ldsf sftelts dzdf lzf) s©OIs( Crf Jtesy B J H

Hizdzd Is | Mk dz Wid @ d3ts tc Fertzaiig ¢ s  Is
[jteysd] MIGtOdzOl+tdzde ddz+1 dzMls O] 1 qesf M &
(+d dz! d3i-tizeftisefgiisdz! Wifdrtsc s ¢  ftsH § oy O@zd
[ Ocdzj L d Mg tcOdzOls +s dzbh s Pz Is + C dzdf & CrH d tsff M d H ,

dj 6y s d BOcdzj L dls
] jtedzd{ CrMgc e OdzOls + s dzq o d dg+E tztdg| Crf e, B
I jBmis] Mg G tc Otk dzs §f J RS i | [ smizsMmise dJ
fdtetsS

[Mdzs o EEALESEc dlssor 2) Isqdq
CCd&sed  MgFec tOdzOls + € dzddetizfseftdas] Nas ¢ cOdzOls

) O dzd+in & dz' W+ O B1S tc 5 dzts j f Jtets$ fyj dz
stsi Mdls| Mg-Fec tcOdzOIs + € dzd dzts §f eftechasi€d stsi Mdls
1 C dzts @ ( Hhldzt W @dzd H d dz)

R dz! d34 dzd Mg-Fe@ tc O dzO Igj+ogdels ¢ dzts §f d to ts 1 dStesdd o3
1 C dztsg g

s d Odzd Is t Mg-Fec tc OdzOIs + € dzd detsf d to s s dOdzd Is
L€ dzts ¢ df (4 ts o el Hndz a2t W  H T )

ststclzdzH { Mg-Fec tc O dzOIs + € dzd dzts f d+ic g & s tste lz dzH
L ¢ dzts @ d Cdodzdls)

| tesmy di Mg-CaG e O dzOIs + C dzd dztsf ety o @ tcOdzOls,

(4515 6 izl Is d dz)

[dzscdj d3qdsjteOdzr, oCd yjdedzr j o {lkk kOBd&Jyk
Hifwisddzjsdw o § Sdzdzj des GEsddes) ydmds Ododd
o' Wodzj de¥ MsOdMmisdudiMéd L dz2Oyd 30y 0o OBOOY & H dek
1.1, ft Mtsldsh jCadCrOs dagjestodyd A ¢ ¢Zsc dlstso OW
sl bd ScOshdss ds2, O- dtey de] d'dn Jsdedls dzekal das X O
Mtsf smisOo d d3" j -Hiz dzef @ © E Iz tc cdefjlde y s dzd Is ORBR o€ dzr jutg a9
fsdBd B cttOdzOIstse, Mfdydvdud Médds MmisOe sd3 drn O
stelsfdesShjd , Med Ydur, Sesddls d % descesidls.
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stsMisOo dddzj tOdztse tshdztse dzs?2 OMMsydoOydd I[SOS Y
Clsster j, MtscecdOddasd € uzpPhdggdy/or, Nfal | LB 9] , t©OL HJC
Ctozf fd. ¢y tckff O ¢ BGBBLBOYOjIs { Cdscdlsr, f§jtojn
Ctolzqd § r CGleOdzOIsT dzOd B tsdzj | sB G Oh j dzf fdtetsf sots
Bd ded B3O dz dz' § € sdy dEEOfQEde dzgPieds M + ¢ dzse dIls ORd
J OdzdzOL OR Zdz' Istc Otsfdzts o dzts 2 d 1Cdtsécdltso ts?

Med WdHtse (kOBd&dYO 1.1). | dzjSCtshktser s Istks
Hsdsddzdtezs Is MtejHd Htelzedra ¢ dzs yjedad Xzd® ) O dzdzs®L jH O(
[ 1 OtOdeddz d Ht. , 19 8 8 ;SpetsilsdE@ytiais © @ 0 § 8 JH,tc. s fillODe

9 ¢ dzs yJ dzd 2 syd dz tcOL dgstsB tc OL j dz. ] &z0 9 dzr o3qd wog
nOdz St dqtodlds,C jzijdej s lse jtoH |J tcOMmistetistls d diz®, tstfnidatzls
sOCyj MW Odzg tedls, fsdzdHd 3] Is, a3d dzdzj e d Is, HY j oW d
MsOolssteOdd (1988) B dz orvwedzjdzg IsdftsmddzsdL dz
BZ3q dzj e Odz' dgr d3qd o Cdz¢ yJ ded v o3 z dz' Is tc Ots fiydzts oddztsW2d H de’
oCdzr yjdzgdw Edz' stcOtsmdeso dzts?2 OMMsyqdOydd BBGEON |
fjdzlsdzOdzH JIstsds d sdesmbkzdzr WdHdz" d@3 Ise jteH™ d3 tOfmls
oCdzs yjdzd2 o OdzdkOL j 1 Cdzsedlstsots? OMMsydOyddd R C
dzj ej HSC S BT Is! ftoj HMIsOo dzj dz@¥ §doteslsddesdy d IS dat
NddzjLO. [lsd3jyjde 2 bdfsnodddLdd Mizd WdHtse Misd dzC
mMedz WdHtse o LOsadmMddisMmisd tls Isdf O o jh Oshdrn { tste
10 fHsdpfidj HO® OHYOIls! dzjls fsdzzyj dgr detsar | H Odzdz
OdzBOL j. I1tBdBs bdfdude o KRJdej tcOcdztse, tslsdaswf
OfmMmMsydoydwvd (sOBdZdyod 1. 1), ) Ctod Mls OdzdzO R 0]
sB dzOteolzy j dz o C tzd t j tzd ¢ QRO MgSi- d CaSi ff jtetseamMCd
B 2HYScdlssoacets CteOdOISO d dgj SIstster = Htekzedn

YOoLtse &8 f toj RimwOdd jriftaewld9 8[8]1 , ftod Mo jtemo’ MsSdnm H
Rjflsts WOLBo" 2 1§ jWgjtSaHy jotduiSAR) teftisefomn Sod Is :
(Mg,Fep[Si0s] ¥ ( Mg+ (MgRe)®iQ (1)

I tss?2 MmewiL d OMMmtsyd Mol teitsjotdte ditfls] talgdRtip@iij +d
tcOMMdzOlstcd e Ols: CO¢C OfmMMsydoyds, Wd9gdzaze:ddidit 6.
CRZ.scso jIsmlsoaze h dj o©Cdzs yjdedv o 0OdzdkOL ] dBsckzl Ek
Mojtro MsCdr HOodzj dzd?2 d cdzzsddz | J d3dzd .

B Milso j dedets, 1 RJdRjHoOSMG d IdNtsslse jIsMise s h d2 5 Mt
MtczCIsktez ctcOdOIS O, B dz f tsCzdf Y| HzZO RiinjogeifiytaforI@Ad]j L C
ltcdtesHdzr | 34 2 HY stekblds (Mg, FeAl, Sk {SOgz@ s’ H Mis Qo dzv ¥ Is Mts|



1€
so jtoHT | tcOMmlso ster BdYHE c¢cBB" ydzr dze S ksBduyd Ms d
MsmMis©e O. 15 34 ted o J dzd uJd gz W 3 ®HItOPlslag edzdd & te OfigOHd
f it cOMmY tcd H J dzj dRinyvood ¢ Malgod ts1@tdp Akapgi, Akimoto, 1977]:
Istcj m 0 Odzj dzlsdz" = Ed3j dzt " Oj Isfmw, O HolkmoOdzj dzlsdz -,
Cdgyd delstcOydvw Ctoj dzdedwV o dzgj sB' qudzs? BCIsOL Hisd yd M
dmMMsydoydw W j Mgeif j e lFrOd PO dB " dZzO B dZ2Otclz ) § dal
dL tsmmrfj2 d bttt ©O28dO rkddzO (i1 tOL dddw)
ftesddzydd dwdzj29 (s 0OdzOHO) , b 3 dats O KmnSk@Pedz20Gg 2009 tc Iz
2010; Stachele.a., 2000, 2001Paviese.a., 2004;Tapperte.a. 2005] . l &3 Misy M
MgSi-f j tesomMEdlssds o CtedMmlsOdzdzOr dzj S BIstster » IstckzB €
IsjstcOGc t8dzOdz' dzOYOdz'WdPAdH d g o5 § ts Mtsmis Qoa@izw ¢ [§ figvs ts td

dz' stc@oer MsCdr HOo dzj dzd 2 .

Al . sOBqdMSdd o OdzdzOL O ©O28dO rkzddO dj 2
9 ¢ dzs yg dzd 2 Zdz IstcOtsmdzts o dzts 2 omMmsydoydd [ s O] dz
Mo lssteORBd (2011) , B 2HY Bted Istsolr Qizs&td Bdz® s 2 B 6
ftodyj 3 BBXROKkzYyjd IkdfisrnddidLd d&i2H)YBtedlsser -
d3d dzj e Odz! dzr s o Cdz¥ yJ dedw dsd kdz' IstcOtsMmdztse dzsG 5, s
f OOGjdej L dMiso . ) tsls dzd yd § sk d §d§), 2 H dots ERHBAlsD Y RO 1
5B &zZOH O Is dzj L dzOyd Isj dz' Nig'Cels] 1< msadzynj jGrtsde Odgdd W d3d

¢ dzO dzd L B dzj tOdz! dz2" = o Cdzt yjded2 o OdzdZOL § Iz s
90y dzgi 2h dn dzOff tc @9 dzj dzd 2 B dzj eOdzse dyj M dn d f
OdzdzOL O. ]l sBE- dg M O 5 sOCdn o ¢ dz¢ yJ ded @ O tafCuaiz(j ois"
sBtOL 8o OdegdW BZOdzlsd2dzr = f stetsH d Mmddzej dzgj Isd ydz -
tcOMf esMmistcOdzY j i3 NQ, K-A2z0 QztBOSY z2Sin o3 stsH T ) .

14 Mdislstew dzO Ists, yYlsts d3d dzd tc Qudi oD ojdzw & Asdzs frus) BdiE2W
CJBdtseduyui MSd2 ®BOljtedOdz, ddzlsj teftcj sOyds HOdzdz' =
1 J BHdzsL dzOYydzOW dJdzlsjteftej sOydw HOdgdz" 7 5 d3d dzgj t
HOdzj €5 dzj o md gL dzd n Wg dzw s Is W dzdndf dzff € j day s QY
sHdsotcj di3gj dedets?2 CtedMlsOdzdzdL Oydd Odzd&zOL © d d3d dzj te
WstedBO o Cdzt yjded?2 odzi L Ooadmd dssmis d -2 lszdif=sts. Ml o. j} dzd
Ms0o Isstc O3 (1993) sB Otz dzO0O oA WOEIsHNGd o C@E
(ctcOdOIs+f JqtetsC M da, Mzdz? WdH+Mddzd € Ols, ntotsdid Is +
SetOdzs 52 . JteOdzd yo iy Hlz dddzsj eOdzOd3d o dzzlsted
HOdzdztsds Mz yOj or oatsH 8 Mddzej dzj L d M Odsdg@asQ dapd yik
I1s dgdzgjdzede 1. ¢. [ Odz Sts90 0 d [ . ¢. ¢MrOBso O-( iz 7 &
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OdzdizOL © tBKOL 859 OZOM! 9 twjLEzd IsOIsj dr fJjtod € tot
OdzdzOL O. Clsts BBEMdzce dzj des BOSC d BOdz! dzets 90 dgBRd:
CtedMlsOdzdzd L Oydtsdedets?2  dzgjtecdj?2 OdzdzsOL O, Ctod Mils Oz
ddzi ¥ Is MsBMmlse j dzdzz (ftej qdi3zh j Mise j dzdes CIsOL Hisd Y

1 O)dzgr &5 ftodL dzOStsds Mddec j dzj L dMO Odzd&sOL © 9§
mMtstslse jIsMise dj LiGOXcKddigdgjdidipis on ofC@izs yj dzd?2 o OdzdzOL ,
CMd desdzdIstse . [ kB dzd Cso Odedz" §j o dzdlsjtcOlskztej HOdz
B dzj tOdzr MrtsHd 5 Adddyud ME O g iglsy) & bs,mv dzts
cOL dzdydvw [ 1 J sdzBledYs9 ;d ickjdd@jdetdoi® ,d Hic. |, 1993] .
My jStesMSsfdd [fOYys S, J1bdkzOdkseO, )} &zOktdss, 1
Cij desdzd stso-zL dgd Sizf tc OdzeBOL O: Craf tetdsdf Is O s digPetfiefi df, dz, ¢
Cdzd detsf d tofS Ofg PzlpL 25 Isipw MY j ydW dyuj MSddz dzOB tstetsdz
My JydW¥W de O ot dwdesetsds sftcj HJdzW jIsipeL dad € OB 2 Is & {5 Hzy
NddzjLO., [Hdts?2 dL o jtsWisds » 1 tod yafLdezdel oo dzfj o]
Mfklsdd S s WORMKOL GGOvazz bEfMdasedw CttdmlsOdzddL Oyd
ddzls j toj Mdz" 2 fteddditce fsHBBd » ©OLdEZJUd?2 fttdotsHdIs
vO¢, tddedd dqL Cfj dsdazdlsO O0kzRkOL sdshdsc s Hzdzd
NddziLdMlstsfifdds sdzdeo ddzO@ dL oG dz¥ yjdzedw o OdzdzOL §,
f StetsH J . RMaBBHY dJL {Issets, wydts ftwjHfsdsydls! ,
2O Btsdz h j2 <@Gdzze ddzj , Ujd3 sdzdeddz sSCtlzy O h da
1.V . 1&&dZDdzts 199 2) 9 bttkzBCj [dt Br dz B dZOWEZY j &
CedMsOdzd&zO OdzdZOL O f o Cdz¥ yj dedw f3d Gt OdZOISO. | 6Od
s MtcOodej ded® ) CteOdzOstsd o Sty O h j2 (SEESH,
o MtsC plePiglztcdzrodd Hf,d3tstidlglz, B tsdzj j to Odzdzed 3.

{ Is 5 o3, Yybsts kfmdztse dw s Hzte Qzd € as@ dzd W d  d3€ diE) dz1® eizdf
cMfzlsdzdCsoé OdzZOL O (B2 BMro0Osls tOL d' di3qd, fiy

4.s.8dBOCEBO0O [dBEOCEO, 2003] .24 cf ZBgass X4 ¢ s
f OOdi) ster StodMmsOdddL Oydd S dddsf Jtess i dss dL
Czd detsf etsC M deso OdzkOL sdesfder 7 Cfj desdzedsso . )

(cSkkdw), d&. 1.1t.deO® d d&. [ . & dkeheoo ¢ O
stezBtsC. [lsdgj yj dedz' j] tsMtse j dzdzsmisd o3d dzj tc Olz® b dztOyg
dqdzs jtef toj sdteso Odz" o L OoadMmddisMmisd tsls fdzj vtz dedfShc
CodMisOdzdzd L s Ocdzd ! dL  jHdese s tOMY dzOo Qg O dzlizt o3
o' MsCtslsj B j teOlsktodzr BB §tesHESISOBR] CtodMlsOdzddL Oy
iBtsdzjj] ftLHddRd dedL Ctslsj B jteOlskzteds . 14 oM
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pRj N Oshdn Od&OL CMjdsddlstss &se dL dj ded €' fifiyts s
CLOCBdM]j todqtotso Odzdz” R & oCdzs yj dzd?2 ©hMlsOdhv  daj
CedfsOdzdzdL Oydd OdkkOLO dL ©Onmf ks, ©OC d o
BjlsOfMsEOsEL O.

[t MdjHkjls shsOdssdls! v dO oL &> @ksH
B sOBBstey Jud M dn ddzd &JlsOMBSBOISI U MSdn fMeyen j f
Boyd, 1969; Boyd, Finnerty; 19807 . stedMmlsOdzdzd L s Ooh d2Mmw O
B dzj cOdzseo d (stesH kdz! stcOsdese desets d tsfipdzats o dzt
dazd ftetslstsejdzdgr B3 5 tSlsdzsh j dzd s ¢ Od&koL k.
foslstsejdajlsdyuimMSdn ddzd SMjdetsej deder & oMegey, 1087dzq 2
1 sLY) ftosktscjddy j oCd yjdedy cwOdzOO o w¢Cizlsf
] fMsOol si@dmE" d BfL ©OMftjHj dj dd] tj RESsL jod] dzis
9 ¢ dz¢ yJ Tagflor, e.a, R0O03].

l twOBtslsj [ | OtcOdzd dz, skHtweoyjoe 0O, 2006] dzO0
CodflsOdzdss dL bktjr ktkesS cCkilsdd) bkepsdlspdo
OkkOL O. It &hscdrn fakzyows s O&MGL G LEO Ist
ZOyd dzOdzfpw iy OdzdBOL desets L OtetsH' h O, sSB d&ZOH O8 N j @ &
Clstsls L OtetsH™ h sl Hig Sy @iz Htdsd W tiifdeD? degOlsted ye & @d il
[dMCtejlsdzsfmis! SBtOLSo Odzd™ HOdzdz 7 Cted s Ocdkzdztso
Bddzj 6Oz dzf & o€z yj dedR Ol e oS o d f) &G &E@d 2 dats
1 0ftedd3jte, © Hdsd L tBOL Ytso -Cedz' yiFgOddisitel jdz@, if j @k
§jtedW jicdulzd o d dzO. R&ZOY] CoBtew, o o OdEROLdEd"™ W :
feskbtsejdisduimSdid. stsdj bktsets, 4.}. SkHEY?
fted d3zj torf ddz n fteslstsed dzgj sdud m¢ dn 9 ¢ dz¢ yJ dzd 2 o
f tod HMis Oo didg WMz’ WOfzH d dzs dz, MOBBtetsH A B3 % J dzi L sd3 M
fdtesElsts dEBSPP RS 56 B MsmMis©o O. l o34 Misj ig] 9
b s dglss?2 d Hikedh ©OBslOR I.s. | OOdddd [
B dzj 6O s zPHFf BB®stcd o O kv € OC ftesHESIST  Ctodf
COMYf ZOes ©, O dzj &jOBstlsejdde j, StdmsOdddL

vsOCdds BKOL 53, ftedo j HJ dadz" J H Odzdz" J Mo dH .
Mstlsdsh j dzdW R Odzds@u @zd Yt o 3q daj WwRBEO™ € tsly sted |  dzd
MuyudlsOs Ismw mMddzc j dzaj s yd MS d di3d . 4 56 dzO ) dzts 1. 1.
ftoeslstsejdzgj sdyud MSdd oCdzs yidedw o Odzd3dOL § dzj Woc
fddze j dzj Isd ud M¢ ddzd.
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1 ts dzOh | B3z d3dzj ded ® WOoClsr tc O fiplz® ts tc dHo i Sciis
CtedmlsOdzdzdL Oydd OdzdzOL O, Bsckzls lstcOy Ols! dzg M
OBOL ssBtcOL 59 Odzdd, MStd C5 S Od dg j tojL Sdy
Mi2Mdddyj MSdrn bdkytor (oS ds yow Wtk dstcOdts
fcotsteslsORRd Odkzd&zOL tsdetsdz n EyoOfmis¢ tso ) f zOMmls d 1
CtodMlsOdzdzdL Oydd odzgj " dedrm L Bsdz CtodMlsOzdzO o BN j O
B' d&zts HBB ftsHoadXY4d$¢. 1Bdzj) YBHEsBdEs 1Istsls o tsf tes

I dipy Oy ) B dzeb O@Bdzd Odzdz3OL O tsfdztse dz' d3q
ftotslsse jded Isdud MS d = o Cdzs Yyjdgd?2 wodzwelsqpw W sted3O
¢ tod Mmls O dzdz) d R~rOLOSCIjtt Jjets o jtendatslsd (ftots
nOtcOCIsj todz J MC kEMN Jdsizde] , H CEPED OO B dZsBBS O
ttOLHJjddls'd Mdedgs j dzj Isdud MEdd o Cdz® yjddv Mdztsy dat
0 Cdzs yj deff v d s3Iz, Mz ddzd L OltcOoa SO Hdzvw Cted
MsOelsstOdd (1993) 6lsdfdg)dajfladaQjehXjddgl do Cfder yJj dad v «
ScteOdzC d Ist dedls, Ctsejdedls, o Misdls, dzj Sslsster j Mk
Bselzls Brils! oCdzt yjdedWw Ekdz' stcOsfmdetse dgts?2 OmMMmtsyd O
1L dzis OlsdIstsd3, ¢ to GxR0 IsAsfph) =y off Gopefsdfe, d It H fyls O 9 dzj dzdz" |

Il My dBddzj eOdz! dz" § o©Cdz¢ yjdedvw, BROtOCIjtedL B9 O
Ctod Mis OdzdzOr -=M§ sP iz YdetC d 53 o degzlste j deded i3 Mistets § dgd
HBSHj SOl Htctsd H T d fjteintsHdd j € tsd ipls @ dzdd@rf~dzq O diédiga d§
odzzlstc j dedzd d3 Mlstetsj ded j &3 ( S kBT, CkBtSdH'™, IsjlsteOa
HsMSOlssydets t6j HE .

RISOC:

1. stedMmlsOdzdzr OdzdzkOL O ) f sfdzs2 dz" dz o dzkz Is to j dzdzd
MsH j o Ols 9 ¢ dzt y jtadgdHve o3 dsjdm/@dte] ts(Odz! dzf | tBteOL 59
Edz' IsteOB OL dIls Oz, BOLdlORd d § sts@OdEtsdtcdstz i)
f StesHT Wodws sfw MkefistcOlstsd, o Ctsltstsd CtodflsC

2. 1 wBhjd& MdzyeSdif tastsdeseny dalgds'd Yz BscEkls
stftej HJ dzj dzd 2 -vo tf IOEE@IHY B teds ot S tod MisOdzdzd L Oydd OdzdzOL

1.2. 1dzdWOLdr §j oCdzt yjdzdvw o Odzd&ZzOL Of M o B

1 sdd¥ OLdr j] ko SOk 2 dj oCds yjddy MoHj By
kteOcj CMOL HissdHT )  GlHjd d' 5 LskOr Stkdhlsod



2C

o dzlz Is to j dzdzd O3 Mistetsj dzd § 3. [ 5o tsdz' dats Yyofmls ts Y4 d
tcsiEBtSHISH ] COL Hiedyd MS dn Cted MIs ©dzdzts o ftcj HiNlsOo dzj
9 dzz Is to j dzdzd dg3, ) Isimftjtsdzdfijj € ssted Odz! dzts? MlstekzCIlskztets?2
f smzs2 dzr d3 Mistetsy dzd 4 3. Il Mistej yoOs Ismw sOC Y J s ¢
Cted Mis ©dzdzr OdzdzOL O, gdzd ¢ h d4 sptszsytkz M o s
o Cdz¢ YjdedW  fte] HlsOasdytisizy dads’sits 2 Iz dA3elBe® d3jdee)d 4 U A
cOMCtcdMlsOdzdzd L 59 Odzdz" | BBKOL 5o OdzdWw Mdzsy dese g . Mt
lfjtorj IOCdJ o¢ dzr yj d2tfrenkosd w o kPpd&7] o thOistsls D A
EMmMlsOdetso dzj dzthf | Y bts@EB ysg Odz3OL tse dL stdeets § ted Ml
sdf dyds j Hdw M jClsteses OdzdzOL O tsdzlf fipdztf o tz§ tedets j 3 4 @
COtBtsdzOISO Mtstslse jlsMmilse j dzdets. 1 HOdz dzgj 2h jd&3 9 d3d ¢
or wodzj dzr d3dzts Gas oy friedd®) detzddz" |4 woL'T Of Olsd Is, tclzlsd
dodz' d3j ded Is, Witttedf jtod € dzOL , mMdz WdHur d HBkcecdJ,
Wdze dude" | f kL' tor K, Cl [Bjitbyy JA83 Wifthdep., 2007 Logviniva e.a., 2008
Kopylova ea. , 2010Qatsdd . M M09 lstste Odzd (1988) ftejH
ftcj HMIsOoadzw e s MtsBts?2 L OMmiIsr ah 2, Yyomls d ydztsh dis Qffme,
dzOfmr M j dzdz" 2 YdH S dd3d d GOL stsBtcOL dz' d3d ¢ s d3ff ts dzj
OissteW dzr J WOLT o Cdzt yptlpdz)? B wzOy B9 @&dzd M § o d ydzts
Coslstster 2 ots otej 3w Ctod MisOdzdzd L Guy dYdO EORIEGFAS 1600 A tead" db
sO¢ C0O0¢ dOnsHddMw o LOCttdldy mMéitsdd Msmissw dzd d .
f®dHdBsSRBE, GktOy BBt d®g 2 0@&BOHT , Yl H Sy
Hdzw toj CStsdemistezC ydd kEmdzsed?2 CttdmlsOdzdadL Oydd ftod

1 O f smdzj Hdzd J Hd Mwisddzj sdw B ' dzd ftetso jJ HJ dz
BICtoso Cdzt yjdzed?2 o OdkzdzOL On tcOL dzd ydets d 5 Isd® ©Odids Iz iy C

dWted<d, 1 tcOL d dgin Ben P&vid le.d,d 2004, 2006; Shrauder Navon 1994;
Izraeliea. , 2001, 2004; 1 Zedgéndasea®, d2 HAsd,, 200®B; zd
| sGoddesa ©O d Hte., 2007; wlbkLGoOlmydddHi. | 5&O:-

osdzsC ddMmisr d3 o dzzlstej deded d3 Mlstetsj dzd j 5  toj 5B dZOH O
fd dzd COBasts ZOs dzsc s MsMlsOotse. 1 jMBssey dO fdsy
9 Ozd3OL j M otdsCddmisr @3 Mistetsj dedsi' d3, O dfdtOH Usitsis e @
dqazj s Isiw B dj HEZY ofmjr oCd® yjdd?2 fHtodL dzOS .
MsMisOs BIStetse Cozs Yjded2 dzj ftojtor o dets offazjdets b, s @
BiyHEZ GOt tsdzOldndfrde ¢ Pls da'tsiy dz® tc © 2 dacf oyifj dzyf tzj dLCBB. ts Of
nIzstcdHdzse s MsMisOo s 5B dzOtlzy do O Is dzj f e ter o dzlz
o S Hdatpdzd € Ols dz' = .
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l sdzsC dzgd fylsr j OdzdzOL ™ dL twOLde" » d3j Miststetsy H j dad
MsMsOokz § sdzdW OL d" = d&d S tctse §jdes, Y jodzdste zoBCCd@¥ry jsdiW2W.
d rdoed¢ (sO0dzOHO) -MmEME Bso jodkdits yFdettBdHdzr 2 M
[Klein Ben David ea. 2009] , ot d@desedr IkkzBCOR (cSEklsd(d
fd dzd COGasts ZOIsdzr 2 MsMisOe [ gdsy tog @ldases dilsBtcicOL &
otsdkzsC ddMssets OdzBOL O o Hds?2 d Ists?2 xj kttkze§j
Rdzls j edzOyd sdzOdz? dzOw (cSklsdw) odzzlsted CIsO1 Hted .
9" MsC s BY j cOkztcdzes? ) @ dedig) tc® ydfdgj o lis dAts € Tzl fiplis 45 5 dzdz
[ S L9 OIstse d Ht., 2011]. [HdOC BBdZjj §BSLHC
1 Ists?2 N d stckzB € d n Ot OC Isj to gndajdisims dzrd dizr di) ts ) 1€ @dots
ltedo jHjdzdzr | HOdgdz J, Iif'tsd ,dzddg s’ e0@lslds,tc swls t Isipts iy Is
OdzizOL © IstekzBCd dBddzj 2 d2OVW 1 oatsdzt ydoodzdqtetso Oz tsls
C OtcB sdg@lsalgtS Ols dzsects dzO Btsdzj J YtSLHdedr 1 sOf Of Odzd

l iy &3O ddzlsj toj Mdzr § detseor j H OdzdgsPo sz dztf sA .
9 OdzEOL On 02 sdzO KalidskgOWirth, 1 Seheeibef &L B ] [ | O dzd3(
9" wWodzj dz sH ddzdzOH yOls! dzso ' - B3d dzj e Odzts 9 dHJ
fJjtodydzOw ¢C OB tsdzOIsdIstse OW - dgEhpfivig U dd@sys My (G ICdz s 8¢
W sfW O] h Odfissizisdz” 2 WMg(Rd)2(P07); Fen d W s il Re®ds(P07)4; Ho (
Wiststedmfips Otc iMiFsdzdstsc Ols™ 2 B OBa@nAlRs, W ststd d Hij Afdg! dilsdieOQizt
(FeNi)eSs, o d sEeNiB.ils i3d dzdjSted &5 § B3OIsdIs j )¢ ) Is Gedzfizd ted M ls &
Hsf tsdzdzj dzedd € ftedojHj dedescdsz My dmMEEz o MIsOIss § 1 t
o odH] oCd yjdd?2 ©LOL®Bjtesdy BIs 50 HB 700 dgOdzts
COdzdls, Mddz edde d Ht. ). [isdGiiuO] §ms,tc] bk tc ddEf
N4 dzjLdmlsr A d e dzdmilsr A Bjlsjstedlstse mMtstslse j Isfy
fted dzOH dzj @ dzsmisd + Isd n o C dzt yJ dzd 2 ¢ GdzzB 5€C 52 (
MsQoalsstceOBBd (2013) , Wistedisdtetseo Odzd § B AzBO 0@ OEAES
WshWdbsstcd Hdzts?2 MtejHj, CtlsstcOW Br dzO B G O j dzgO ¢
[ ddzj eOdz! dz" 2 MsMisOes JtosOdzOdzdL Jteso Odzdz" = Ekdz' IstcO
O] stetso, Yyl ESOLTr 90jls dz0 00y Odzq Wz' @etkr@GBL O

rdmmd elsOdassd3 Mse d3j fls daopyloya e@o FEBEOAMIS1 | to Ocp fiplitdz
OdzdzOL ' o tBBdtsYysJ dL stezB ¢ s tsdzG 5. sted Mmils Od
5COL HisdYjMSsEts cOBdkMO ddj dzd €O HiddafOg! gl
Lisdze d fsdzzftetsL cOydalz o dgj hdzt ¥ L isdez ) o sdzts$ dzd
dmmdzj Hise Odzd 2 , BN dzts ff tsC OL Odats, Yybsts kdz stcOd3d S
sBtsdztySy, dJddij & ls K dEspds d2O sige dd @BdndsO s ( ted Mz dzts €
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Si0,+Al,0,, Wt%

2-37

,"'KC|+K-bearing Carbonateé\\

phases Apatite
K,O+Cl, wt% CaO+MgO+FeO+
Na,0+P,O,, wt%

] ZO o s B s dzHidesAlOz ( I d dzd & Cla@MEO}FeOrNaO+P.0s ( € OteB 5dzOIs
K:O+Cl( s dzj o9 52 ) ;
[ BdzOMIsd MtsMis©Oo O OL M = BKOL Yyse 8CO0L Odzr Yy te

t dikzdetse 1.1. vEs2dOv HJOCLOBKO MhisOo O W dz
stclzB € 55tz H O dzdiopglowg BlavenisDubrgwinsky, Khaatryan, 2010]

] ZOo dz' j dr -Sotsdpfist€dsjCdalg dsded Mis-9 Q %)y dzs @ O tc-B( B3OS '
oHdF 2 tOMlse st & Hel 6QOF" f 2 ¢ GisEas B ttd 1 dz' R d3E ]
o] dzlsc j dzso MC 56 5 OB tadstO dzl fiipl O Gls &5 2z dzts , Ylsts B tsdz
OQdzdiz0L § d d3d 9SO hpdEzf@IOds'ds MsmMisOe . 1 ted L Issd3 o ftSH
ofMistcj YyoOs Ismw mMzh j Mise § dzdes Mddzd ¢ Olsdz" § d fmkhjf
[ OBOdse ME 52 MY | MEEEROEFEIdddsOEN] ModHjlsjd Ml
fteddsd My 2 MddzdS Olstses ( Mdzs HT ) d CSOOice s z0 dzts ® SH H
By sddzj deso i Bl2Gtelef f Stlsbtzb e j desctc OV dd o Odzdz0 0O
CtedMmls Odzdzd yJ M< d = WOL, sBffd®@HO¢ Is ¢ Bl tsts'dBeW dztchfcd
GdHtesMdzse H' , ~dzstedlsr, d&ddzj tOdzr cwlzf§r , ditsdzls dst
Of Ols(d Is, BtckzMmdls, BOG dzd Isqd Is, GJj BOIdIs, d dz! d3j dad I
[ ddzj cOdzr Gtk fr € Otcs sEIOdR'tS'D d dam Isfotg H Kotalefvfry I Q ddgizts o
10 thdtso Odedd 1 ssegts dzOd3d MHj dzOdets L OC dz¥ yj dzd J ,
9dH] OMmRsteW dzts?2 WOLT ddzd o twOMmlsetstej dzdets?2 o o tSH
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[ lsdetsmdlIlsj dz' dets ftesdMmmatsyHjdzdw oM jMmilseo O fisks@iizdaQ
OzdizOL © f otk ddMmisr dd Mistetsj dzgdj &3 Mkh j Mis e kNalon tc ©
ea, 2008 Weissea. , 2008] Bl whdzgvs Is MisMmisOe dd ¢ wdsodE] dasr
d COtBtsdzOlsdzr » Wdzs JHBse ) di3OWAaf GrzendseBs; Yaretlg Gnead d3d

1994; Hammouda 2003] mMydlsos Is, Yls ts 9 jhjmlse ts 9 C dzt
Yyomilsd ydzse s ff dzOo dzj dzdwv C OteBtsdzOIsdL Jtetso Odzdz' =  § o

o dzOh j 2 stsy¢ d Ltej dzd W , sB J LIsd stcOCIstso
Fdz: stcOBRBI Ctelsod d® @O~ HdMEEMMdsdzeder . 14 tsB M)y
MsmMis©e ¢ OttBBdOISS, MdzjHEjIs ftdL dzOIls+ , ylsts tsdzg
oz dzd Mistsdz OdzZOL | . Clsts ECOLT 90j1Is zO0 B Az

SBEOLBo Okdf fdis@ditzses OdkOL O, i usdigjdzh dlz ¢ dojjta
dhssyddSses kedjtesHO OdkkoL O.

lwjHMsOodv jls dddsjtjf osftsf: f(ouyjdz §Jdtod
Mlstesjddj) d SkBO (ocdsSddhss] odzlst] dds jsdfilst
fMsMlsOotsd oCds yjdd2? | (deokdrnon tshmsO &SkC
foj diskzh j ise j dedets ©OMYf osistcOdzj do¥ o5q dzj e Odz! dz' j
OfMMsydoyd2, O o §duOBdHOR MO SksO d daigl
COC fwOodds, fedhklsfsoksls otHGdOM" " j dedz j o5

A O0zfs to dipdddis] COGtdatsts dzO Is dzr | Colf sdzd dzals ' . ) dzj S BIsts
dzj SH dzs5C tc Ols dzts § Yd ted Hsas@dedOjt H thdgj Mi§ d fzts fiyfdzts @ watlzts €
mis todb j di [ Odztse j oW Is dzts Ylstser mMtsmils©o fMtej HT !

stcOdemW st tetso Oz o Hosyj M .LEfflsd@ dOH dtg sV
sO¢C dzOBBd BN dzts Y sCOL Odets [ 41 Oter h jo, mOYyOltew dz,
Mgymtse 52 MdbkzOydd dOdetdj f§Hoadyd j ¢ &Y
COtB BdzOIsdz" § , tsB d&zOH OB h d j slsdesmdlsj dz' dzts BOdzts 2
2Odd3j dz' " dr My ddi3Os " dn dzOftewyjdd?2 (ftHBBdS {0
I 1Llstsd3 ) jdzdddO fftd@eddinim SH dls deste BOdz' dgr 2 totsfyls OdzdzO
(dBjdaj § HosHoadyde jJ) Bdzj teOdz' dzrf § § i3t tsdzj dals” z
fso jton dzsmiswn ctcOdzj 2, fsHe Jtca O h domw dzOdB tsdz !
tetsfis Iz Odzd&zOLjGpy d Odf' dzls GBdzcdzOf oW  jdedVv a3 ( ftej fWist
Y sftseMmisozs h ddg SOdzG j dzyd Oz dets Bz tetsfylskz) . Clsd o
fteddijMi2 o deOBdHOR tsfisO® SCkOI HEO  SksO
Mstslse jlsMisoks h df §toddsj i 2.

v, GctkOded OdkzRBROL O, BtOLEZEMjMw {5 IsOdze | dzv
(SkBdydmMSdy) ®BjrOddL BOd3 tetsMisO B EZOHOE s tLOL dz
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dL MtejH™ CtodMmlsOdzdzdL Oydd. 1" Mistets tOMmlskzhdj ¢
dzj o fCtcOh OV totsfls O, LOR 9o Olsr 9081l 9Cdz¥ yjdgdvw tcOl
ORsEeWdr j, YdHSd]  cOLtor j). Chkts ftesdmMatsHdLl
sedBOlsy dJdstetsHdz" §j o Cdzt yjdedw o sy My tsmls
f sfipddistsec s tesMlsO wodzw jIsfpw Its, Yt cteOdzr Htod Mo
MW stcdsdtetso Qo h j 2 iw ftsojten dztsfisd ¢cmter 9 Oj Ise d dzts
sB dzOH O h ( j BOdzs?2 owL CMmist &, ) mMewrd M dzOL 9
s5ClsOl Hdsdf ynfgsjdzd j a3 fsdzdW OL dz" | Edz steORZdCtetso €
so jtoH"™ J Mddzej dzjIsdydzr §j oCdzt yjdedw wlsdesmdlsy dz dz
dtomn OdzG j dz' MC 52 sB dzOMis d dzO H s dz¥ Odz&kzOL 59, 1
Edz IsteOfsfdzts o dftisds o sz OM@desef Oyd?2 ftedritsHdlsmy B 1

]l SHoBBHW dlise orh jdL dztsy j dzdes Bz, Mmdzj Hizj Is tsls d3g

1. et JydWdyd me =2 sMmtse j dedetsls ! ftcdtotsH dz' n
Mistetsd dedd o8 Wodzvjlsiw dzOdzd ydd d3detsc sy d i dzifipgorrd-S- Cidsa
nzstcdHdzs e s MtsMisOogfo, d Mfis Ptc O -] dadzts fyls 9 ts dzt
sBlzMdzse dzj dzO detstedzOdz! dz" d3 a3 -» Odzed L Bsdz dr tsMisO.

2. J tcOL dz' n Bj Miststetsy H j dzad W = mMtsMmisO8 Bd ¢ to
(Mkh jilse j dzdzts C OteB tsdz@Ilsdzr 2, fkh jififletedjCdadststzr B ¢ dzofikk
ndzsted Hdz 2 ,C Ctelasticdi@Isizlz 2) . wtsMisOes &JStetsa ¢ dz¥ yj dad
GjdzgjteOyd?2 dzO0 BHdesd3 B MiststesyHjdedd sOC Y j dBsy
odHdBsMIsd, tebkMmdtse dzj d' IstsdzyO2" d dsH 'e,j Mo BOS IHAS st
Ctod MlsOdzdzr O dzdzOL O.

3. sOtBBdOIsT wodzwe Isfqpw f sMmissw dzdzr &3 € s BY s dzj dz
ECOLTr90Ojls dzO BBz hts] L dzOyjdzdy €COteBtsdzOlsdzse s o
O kzikOL O.

1.3. ¢1O0OLBo" je oCdzyjdedw o OdzdO

Il slsdzdydy Bls ddtscdns ftotsL tcOyder » dBddzj cOdzts o,
odHddB nYd@LEHSE 0§ dz¥ Yj ded 2.  wnjtals d3Bjls sdgje@p Jud HOJ §
CtedMsOdzdzso OzRBOL O Lot dzddd orwedls! o ddnr toV
ftcj@dtgw ¢ Is MtsBB2 cOL T . v 06, 9 tOBtsls] s02L O
Isj &3 j cOlskzte] ™ s HEBDJ BOO Az OZBOL O BN dz o' HJ d
Cstetej dzdtetso OdzO fy  d dzls § dzfn d &, dzistindskz fiy dztdf o o j Otz dist< ettt fighte
OLtslsO © o9dH]j Ot LOBINYPUISEL ) e zPctsi dzBls ©dzy g



tcOBtSlsT MHj d&zOdzd or etsH, yYbts o jMms orHjdzdeh 2 Mmw
MowL Odedets?2 W tsted3d . JHdA&ZOC B 9 HOdz' dzj 2 M fi) Y30 dif oAz
Gz 8Ctsd3 9 OCkEkd3d BTM dzd O H § dzj dzr Htczedj cOLT :
[Melton, Salotti Giardini, 1972]. C st L otdzddts f§ftojHY sdzOc Ols! |
ontsHWh &3 o CtdMmlsOdzdazdyj MEE: i ikCEMS bl OCldag
dzj sHdzstetsH datsisd, MHjtey Ohdj Wdzte drHdze | € i3t sdzj o

RMMdzj Hise Odzd J OWtedCOdzmMSdr d &Y dzsOd3j tod & Odzfn s
0 0CkZzdzj )todf A 0O dzd dzts tcOMh dqtedls! f toj H fyls O aMizljodzd W
Giardini, 1974] . 2 ©dgwaglzlsidlszd or hj HeobktsCdMm! & Bkacdzj t
Otcesdetsd3 & OdzdZOL OR BT dz 5B dzOtelzy j dgr L dzOydlsj dz' dz
sB. %) , s¢Cdmd FPedzj tesH®O (Hts 45, 8 sB. %) , 0]
Eedzj o tsHBtcSH B T H) ! Isd dz@f ool Fei@P13) (1 Y tod L Istsds BT
Ctetej dzw yd w BiyHE cOLBea" d©3 MtsMisOoatd OzABOL tso,
Cted Mis Odzdzts o . v O¢, 9 BECLOLHtedyd MEdr CtodMmils OdzdzO:
ftedd3j Mwddd wodzwe Isipw 9 SllSk®Gd, tf Odefh! odcHHOEZSE (1
osdzsC dedMisr d3 o dzzlstej dzdzd s Mls k] dzd j6dB , @ j LS 58 51, tdj
f sHyYyddzj dedetsdz G sdzd ud mlsej Htedmizlsmlselzjls HoktsS dMm-
(1974) §tsd&zOc O Is, Ylsts tgthfisle 2O dzdz®L G s | B3O &sd s G
cOMf &zZOo ©. 1 twd 1 I3 9Cdz¢ yjdzdvw e OLtsO 9 OdzdzOL O~
OdzBOWIOE i sdzj dzls Micj H' StedMmlsOdzdzdL Oydd, Eyo
tcj OCydw d3:

4 +JZ2 CO (2)
H2+0 . & [Haf 3)
g + 0 225¢O0 4
C+2Hzz CHa (5)
H2+COz | +CO (6)
4H2+ COiz CaH2H:{ 7

CHs+ CO ZHH2+Cowas (8)

I sfMdzj iz P d] dMhmdzi Hse OdzgdwY o . [ J dzZstsdzO d ¢ . r
dzj Ctslstster | 9o0tedOydd edzamshaPL 6@ Otc®o &z tgdz® O O
(lsOGBARZJYO 1. 2) .



GOLts9 T
C tsdze dztsdzj e Olsts o

2€

OBdzdyo 1. 2. wtejHdjd L dOyjdedy Bl jddde" = %
tod %2 00 o OMeltdn @iardiri, 1981]
LOLBO T j bt OdzL O] dbWtsd s O R dzH d W
Cod3f sdej &2 (tsBi jogdz 1§ (spéRde 2 9 ( sBI j d3dzr
H2 194 37,4 61,3
CHs 3,7 6,5 7,0
Haf 39,6 16,5 16,9
CoH4 0 1,1 0
N2 15,9 0,3 0,7
CO 3,8 21,0 1,4
CHsOH 1,0 0 0
CHsCHxOH 1,0 0,5 0
CsHs 0 0,3 0
Ar 0 0,4 0
CO 15,5 7,5 12,7
v 0O¢, MiodtesO®i ted S OdzMS d j d Bzd3@~sH @'d 3§ O dzusO fite

) Is OB dzd y §

¢ tod fls OdzdzO R

i etso d dzy d 2Meltdpd @Gi&@dini[
o Oy dz" &B3q
¢ s i3t 5 dzHaEs(ts adO/CO, 9
sOB d&zd yr
Btsdz' h d dzgfpls o O K el dplicfdmijtso], dz' Gdzr j
l plodzj 2z |, MY g QOB

@ HBLdB B teflaij do,Mif 8 Isd
OdzdzOL © prakanka,

RL

My seOHdyd MS d.
slsH j &z dzr =
fdtodyde

11

Ozima, 1978 ag].

s Os s 56O dq

dL

RMMdzj H 59 Oalzd &
f dzOIsW stedz f sfmowh j dzr
ftoj Hh jMisozs h d disd dJMelipdzGiardin, O IsLj9dZwadzd 1[9 7 5,
BY tzG@o @ tz6G O dz0 dzgf |

IstelzB ¢

weklsimS dn

fwoddd mi?

Clfy
1 sd3d Bts

02 sdzO0 1

ftodejHjd

9 d H dats,

OtcG

& Odzdsy §
tc O

[d

19817 .
nOKOCkjtedMisdS OBd fidisHd A
Ctod fls ©dzkzOR .
YlsHs, Clis HNdzdH2f COOMBY B kag flatf U dz'

b ¢ dzjCa gt itf testishy ro dzw iy

) OWtdS OdzmC dagd. |

O dzdz0)

1 s

s dz0O, gL

dzd 2 )
BiSIsT 1 -

tc,

dzts € O dz!

sls dzd ud d
T OEOCkjtedL Y Isfiyw
bftej Hdzj dzdgl j d3dz.dzO 8p) dzdc
Odk&OL O f) ©OL ddyde &5 lsd{f sd
Bdzj dzd ¥ b .

GO

t

o dzlzlste j
[ § dzstscC
QWO s 15 H dzW

dz' -
9 ¢ dz¢ .

9

OdkzOL OR- outafsd) fff
.1 Otlstsh ddz¢ e ts
19817,
foj HiNlsOo dlsj dz4 dzO tizdzE

urlsT COdMS O d dzj S Sk
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G dzOo dzts 2 , ftcj 5B &ZOH OB h j2 ) Ctsdzd yd mise j dzdats o3
tcOMf esMistc Odzj dzr sOS Y josf Ry O BEMIHO d HJES
Pedzj otsHtstesHise . 1 ted L Issd3 ftedd3j Mder § cOLts9r j Cts

N2> Ho[ > H,>CO > CQ > CHa.

] dzOo dzr d3d GOL s9 " di3d ¢ st sdzj dzls ©dzd ) OdzdzO L
[ . ] . [ chicdchitsp OcbEnNBtdR?  zOW sted3r QOJOHR/dA] 5 ©OH @
COCOdzj tsBAdOWEY jdz [ 1Ol JdzMSd2 d Hts. 1987,
(1981), 1.1l.10tshddzlm¢d?2 M MtsOo S@UOMdYd ¢(teldIfBls7O
Hdzv R OwOSCtsq defd dgdsid Bdgmdz® dzso dIsj dz' dz" » EMdzsea 2 o |
LIssdie f OtORB stez OdzdzOL T gL stczB 8¢ A j dzlstc Odz! dz
B Msstesy Hjdzdy dd3. [ s@cdshtso O ¢ten Odzc j dz ME B2
MO0 Isstc O, Is GsYedOn dzd Is j dz! dz" J EmMzseadw CtodfMmls Odzdz
OdzdizOL OB cSklsdd.

s OB dzdyo 1. 3. dsfMlsOes cOL o, 9" HJj dzj dzgdz" = dL GCte
{5 HOdzdze" 5 1. 1. 1 Otcstsh eI sets ) MsOolssteOdsd (19
UBBHj Y Oded(jtsBd QLdis® %) © dBsEW sdsedyj i
uene ["H BCOL| [BHjCOLGE( [ BBEBHEH] S
HESHj C Ol Hisf ClteOdz MESat BdztsC 59 53
MCkd sk |
Ha 1,21 1,03 0
Haf 34,14 69,82 18,82
CO, 90,12 25,26 77,81
CHq 1,45 0,52 0,48
N2 13,08 3,37 2,89
g zdslgfY o' h jdL dztsy jdedetsj, sy dets L OCdz¢ ydls! , yl

Odzd&z3OL O dL t©OL dzd ydgr » Odzd30L s dziEff) ABFOLT O fCblsoNg. dzySqIL
Mtsd H ddzj deq s d o3t dsiz , ZOdetsdzj §j yYyoOfmlsts ftodmkzlsmlse k28
BsckzlsobygOiglk o tj OCydd Odzdz0OL tstsBHz QArs ®® dz§ i tcts o *
ots oeMmMdm dqLEYJdedzr » (tetsB On . r Odzdzr | fts5 OdzBOL O
MsOoalssteORZRd (1987, B) , COyd Mise j dedzts Mmn tsH dzr 1
¢ tc d dgiz®o |, or ff sdzdzj dzdz" n 4.1 .00d dzd ¢ s 152 (1991
tcOMmMftcjHjdzjded] cOLBoarn Cooli3ftsdzj delstse ot o C dzs yj
Btsdz h ddgmlse j Ctod Mmls Odzdzts o , dLiEzyjdedzr = w. 1. v0v0dz o
ftcj] sSBEZOHOPtsigcd, O 5 HOdzdzr &3 1. 1. 1 Otelstsh ddzm¢
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L G dzlz B dzj dzdzts j dMmimdzj Hise Odzd j fMtsH j e O d A MW )
GJdzj sdud MEts?2 ddeW stcd3OIsdo detsisd §teso j By HaRO detsa O
1993]. 17T dzd f SO0 dzdftc s O BdBOL © dL IstekzBE UH
dz steOsmdeso dets?2 d { Cdzsedlstso s?2 OffmMsydoOoyd?2, O
YOofmlswr tHdsets d iliscois daj je OUds didh 150 dzde @z yj ded j 5 d
90 dzr &3 o" o sH ORI, o MeQeEdOlsizdz [ 1 zOdzso ©  Hte. |,
fMfsH j oy Odzed™” cOLBO 9o OdzABOL | tsls dzgOdzd ydw d3d dzj teC

OB BlsT, Eyomlsed CtdfhsOdkdd OdEOL O, fMHjtey Ohd]
COLBo" &3 1§ todfgdg Movdgidded “§ s § SHESB d &3 EyOMmlsS Odse
1.}. 1kdOdse® M McOokstOdd (1993) MiwOs jH d

Hsf sdddlsj dz dF &5 Ssdduj Msotsds ¢OLO, OHMse s O
fjtejn jet5 Ciph) B PLE&Gcds cOL s5d5, toj W' dJHjls
o MejHj SttdMmsOdddL Oydd OdEOL O.

Isster & o0y de &3 WOSIktsd WodvjlsfMy ©OLHJ dj ded j
bd scOshdise dzs?2 OMMsydOyd2 o LOsdhmddsmisd fisls
pCd yjdedw s ! Csedlsots? OfMsydOoydd, SCtdmlsoc
flzh jflse j dzdgs GBBEON jd cOLBoEB2 MisMisOo dzws h j 2
Ommsydoydd, W stesdtose Owh didMY MejHd BjHM &
or Hjjdtlzr ] dL OdkkOL O, fdhmbklsmlsobksls odlklsted Nigd
N2-, Ng-, CoH2 7 y J dzls ter d Htc.) d WOoLtsets?2 (fjteodyds j
MefMks0o 0) . 1td kjekdujMScd ©OLtkh j dd d -oQdrdQfE s
Bscbkls LotOdhistddetss Ols! v ddd oMlskyOls: o &dd
dZOodesdzr hd2 ddaelsjteifm, M cjdzailsduimMEs?2 IssySd Lt
MsMsOo ©® Wdzg dHdgr = 9©Cdz6 yjdzgd?2 o 0OdzdzOL J . ) tc OF
Messeh O & dORSHS] &JCtemMSsfdyujmSdn Wdd
dj MCtsd CEimMdut 8B §j2 cSkksdd. [dd ©OM{tdkOcH«
LOdzj yjdzdg' 7 stejh dqdz@R, dzgj o' AtsHWh R dzO (5o jt
Ctsdzij co ©dpddj ded?2 ftetsyj MM OdzzOL ssBCOL 59 OdgdWw  j h
MemisOs oCds yj dzd?2 B0y 0jlk MsmsOs MtejHr Ctodlh
fsdsh & ¢ sdif dzf G0 WS s dij ksHse §tetso j dzd 1§ te
pCdzs ujded2H j g dmf MtejHd dzdi Isted -OCtslzdidy) o s H s d
bedzj CdQztslsdes j d bcodzjotsHtesHd j. 14 2 dmS dz y
BzjBsd ' sEts S dzd Wjdnls oz dgd ¥ Oolststetse, o C dzs yj dz
tcOMY sdztsy § dede’ § o Cfdlyjwjjoed@s? tsHapdf dar , tBKOL 59 O
pCdzs yjdzd?2 fjto? ctokfyr .



2¢
RIsOC, orwWodzjdedz § ¢. ¢. st dzj dzgS s g MtsOo st
B SBRBHAB j HEW shbkh jhlsedj ddY t©j 0Sydd OdkoL &

Q 4+COz 2ot 20\ 9)
I Somj dzdv, MBHjtey O dj HobksCdMm! k¢ dj tctOLOs sdzd

B' dzd B d&zOtlkzy j dz’ 9 OdkzdizoL 6f M f shdzts?2 dz@r dZSntH Is O
Kopylova Frezzottj Afanasiey 2014].

md dizd ud mM¢ d ddzj tcls dz' 2 OL tsls dzd B t5 v i dzy dzbs fg
Fecdzj esHmBBH j ey O da Wdz¢e JH SO, dzd BCs4) § ®8d Mmegy B 7 Is Coy
tej OCyde M BIOdtsdz, COC 1 It ftojHY SO Odzsm!  dz(
1988]:

3CQ 4+ 2N2z 4Ny 3+ 3Co dees (10)
sO0Cdd3 tsBtcOL 5A3:
1. ) ftcdtcmHQE o OISO J B Ctetso € dzs yg dzd 2

Meslsdtsh jdzdv2: HdBSMdH d BSMdH k¢ dij tds HeO, § tizHe ]
Csdzd yd Mlseo On ddzj telsde" § G OL T .
2 . utsfis©es CcEOL o, 9 Cdzs yjdedzr = o OdzdzOL , n Otc
f jotgf ydzr 2 S OtOCIsjte cOLBsar 7 oCdzg yjdzgd2 o 0OdzZOL O:
-dzOR sy Hjdad ] ©Cdzs yjded?2 o dzzlstced L Odzj yj deder 7 Isto
-f oW dBOY oL OddiisMmeow L ! djyHE MHjtey Oded j d3 -&fOL
Mddee j dzd sdud MSdr dBddzj eOdz! dgr = 9o ¢ dzt yJ dad 2
-fseojtledesy MsHjty Oded] cOLBO © OdZBOLj M of
MtcOQo dzgj dzd® ) OdzdzOL OB M o Cdz¥ yjdedw zd Lk dz' Istc Oy
3. s O3 &3d tOMf tetsMistcOdzj dzdzr d3d G OL tse9 "™ d3d € tsd3
dme dzt yj dzdv Ctod Mis OdzdzOxF  @OzdgALBO,Is 59€ 9 dzwlsrdismw ¢ [ A3t
OzZOL ssBtcOL 59 Odad W Bl Widgw § Is ftcj 5B dzOH Odzd |
Zdz! stcOB3d Ctotso S dzs yj ded?2 o Odzd&zOL Of M o tsdztsC daed ils™ o
4 1 0dzdyd) o MmMtsmMlsOej 0Lt CdMmdzj dedets?2 d Iso fs1
ts 9 jtosWilsdzesdz EyOMmisdd LIsdn GOL ts9 ) ftetsyj Mfr
Q4+COzZ 2wk 2 (9) .

1.4. whttkShkiztedr j ftoddimd d Hikzed) HjWjClr

1 4 Mdsslstew ZO0 ftetsmiss? ~dddyd M d2 fn ts MidsHOjo te X @[«
Bizsetsydmdzj dedz' j HiWjClhr, ftdtesHO Ctlstste’ 7 tOL

fwisdnjmwisd.



3C
ldm BO ~OtOCIs] tode Hdzv CtedmlsOdzdzd yd M52 tog !

HiWjiClkr, ¢ Cobtter 8 tslsdsmwismw 9 OC Otz dzg dzgf ¥ OO ¢
mds M j dedz’ § Ols s d3' edzj tetsH O, Istsyd yde'rdtclz covw f tog
B CtesHI W] Clstso di3j Jls { tad difjtdnjdatshyls Gotals'djfis tshytssjtiad jts
Ols ts d3' (dzj 2IstcOdz' dg" § dodzd L Otewy j dadz j) , dzj M¢ sd
lLOddisHj2Misazw fp o O0COdMdY B3d, MistekzClskztodz § fto
yd delster .

lteddid md d dzj fteddzy mde § HIWjCIlsr StedMmlsOdzdzd yJ f
ZOdBtsdzj § dJdeWstedzOIsdodzr o GJjdziIsdud M sd3j@fffsp § lezr
ftesyd MMy SCtodmlsOdzdzdL Oydd OdkzdzOL O. lted {Istsd3 Gt
sjistedd tsMisO CtodMmMlsOdzdzse [ v jtedese, | o OtedL o,
Isj B j tOlskztcts? d Mmettetsmils’ & ftesyj MMO. d mif figjdz' 1 ts&
fteddzj mMi2 d HjWjSCSlktse CtoedMmlsOdzdzd yj MSts2 tejh jlsCd
EmMzse d?2 ftodtosHdzce s Odzd3OL ssBtOL 59 Odad W .

1.4.1. sdofmMdW¥dsoydy fistekSlbktedy & HjWjCLk

sl rnOttOSIkjtodLiEzjd HJW,J§td fzfftlRphdx
Btsdz! htsj Mmj d3j 2 Mlse s vyg @s@®dsigd Isisd Isdsjuyy nysidz 1= j dz' dz' -
tcOL dzd ydesrefipm dgjdHf©a Odzd j Istsyj yder = HjWj Sl fftotsot
OdzdzOL s tc OL dzd ydzr d3d o' MtsC ts1 dzj toc jOsFfyJ Mz 2B tc 1
Hiezedd3d) M §tsfdzg Hize " d d3 -tOfciOddagje isClf ~d nr Q tadf) CClds) tdetsd
f SHEBB dz2" n HiWJjCIstse 9 ftcdtcsH dz' ~ OdkzdzOL O~ me d
CtedmMlsOdzdzse o sy My dr tsMisO ddzd b { d Y 2
d ©Omf tetsmistc Odzj dzdz’ - - dajshg @z ~dzGivj Woj @Us@damd W , ff tof
fsedztsh jdedw d  dz8 3d dzj GiRafidonsd 3™ o CGiaplapdvYchel] 1971,
Clark, Walker, 1972].

[ tkzce OWw tcOL dzso d H dets s ¢ dij # o & dzfs ) Qi H eizis w3 o ld:
ZOtlzh j dzd v fiyls tif AeCfldciatstairdzr = O dzd3OL O tsdzed ftoj HMIsOo
esmisseo" B0 d 1 fdejdlsdquimcddd. s fdaejdalsdy
hdtesCts tOMmYf tesistc ©dzj dzdzr J f zOMmisdud MS dJ Hi Wt
BYUOkkzr CttOMS B c8ida)ld QdzdtS®Mdsgor | HIdMasCOydd
stz f 2y¢ so, tcOfMatsHWh Jdafyw s yjdzlstcO ¢ 5o
90t! dqielzjls: Bl jHJddyd -~ o SttdMmlsOdzdzOr M Mo |
fzuys dmzsC Oyd?2 C0O0¢ B' fHtosddL " 90 Is StedmlsOdzdz ¢ ¢

u

==
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J tsls dzd yd 4 sls tsMmistse ™ A HdMdzs¢ Oy d2 L fdcyj
f zOMmisdyd MEts2 HIJWBSLtdRZOYydJ 2, ZsC Odzd L s9 Odzr 9 HTS
GtcOdzj 2 s5CIsO1 HiO. 1 L OdzdBdzts jn d fitflsjj telz M Jf dzjodgds d  j HIE
sBEMdzOo dzdo OjIs ~OwLOCISjtedetsy BIzsSStSotsy Mistets dzd §
1 sor hjdzdzOW ff dzslsdetsfls! HdMdzsC Oyd2 o Mydlsodsdd
~nOttOCIsjtedzO HdzZvW ¢BJLOLBSIdZ ne ddzHdodHtse Odzd&zOL

Il faagh dzr = OdzdsOL OF dL CddiB jtedzdlstse h dqesSts fo
9 fJdhsmismisd ¢EksO, i s dzlz yd ofplatelets), dz@rd o Q d2¢ ¥ ( logldf talr
[ ddzgj 2dzr | ©OLBjter 1 Isdrn BteOLtso Odzd?2 fMtsMisOo dzw
f zOMmis d @20 d dffveRs Fhaa) 1962;HudsonPhakey 197 6] . 1 dzj 2 Isdzj Isf
Hdzw OL BlsfsH j oy O dr Odz&3OL s d MEh jMise j dzdets o oz
OdzdzOL O. lted Byjdz€j CBdzyd dzgstcOyd?2 L Isdr HJWJ CI
13581380 figfst, O kOS] 3BOBPHBo sMisjj dzdzks tsdz'-
My jSktesMC s dd. Il sdzdzsor j] ydmdzO 6 dzOo dgts?2 ff s5dzts
LOoadMmd &i3smisd tsls cOL 3§ .6 O f zZOMisddesS, -1 ®8 0 ¢ dAsg ¢
oLOdBsMawL OdzO M fitsdzty dety OCad g 180 Wdodsz€ & O zdzj ¢ b
r. 1. stsBBdzj oz ftwjHY By IS |, Yylsts §dzj 2Ilsdzj Isf
Moz O ddscts OL IO o f§dashmismMisd CEkBO. r
Hsddd dzd telze h j 2 o SIsj yd fislsedzOedsts 20  daff tsfg dejOHsdztcyj , H J
fjtoj smdzr Mdzj dz0@. CCMmif jtod dzj dels' 5 d tsdztidsdg@N dzj ¢
ftedo j dzd tzd® OC gdllsj dzj ded® o ¢ sdzsyj dedd d-138E&Y g
yls s ECOLT 90, Is dzO Is ts, Yls sz O fislste sdids j d¥ addrvdjols
Wstcdzdtelzts M dd3 HailspR s&PBOf)] [ wtsc dzOMmdzets H Odzdzr d3 s to (
BdStwsmME sy dd, ¢ tcd o Fvans Kdtzwidi uyden w@Betsdslgo 1993 ,  ff dzj 2 s
ftoj HMIsOoadzj dzr Htoj ddzskzh j Mise j dadatsC ALCE df) Licsls da Als(H dOlds
f SHyYyddzd dedzsds ¢ tsdzd yd fmlse § . 10 Bhdse Oddd 1 Istsc
fdzj2Idzjlshf ftejHMmMlsOadzwels M2 § dzOMilsd dyOlsr j
(ted Mz dzts € 1.2), sB zMdztse dzj dzdzr §  Eyens Kiflakmd “Lagtgn, Oc
vanTendelog 1995.
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(a) (6)

fdmMiezdzss 1. 2. GCdzj Slstesdzdz | BIS oW slsscteOW dd
d osdHdIlstse Ewnseag 19BIzARzOL O~ |

l tijLkzd sO] bjttddduyd MSs2 GBtOBSISSEd OdzBOL ts
ftod flgjeddls ztRj7 02040040 d HOo dzjdedd YBWHSCO 9 |10
HdgMdzsC Oydsdeder = § § Isj dz Evarss Kifawid lsiygen van Beddglaedk89g. 1 .
stsdgyJ dzgsteOydqvw fdzj2Isdzjlsfp o HtodtesHdz 7 Odzd&zOL @~
MisH j oy Odzd jMIStORIcISOl J1 sts?2 Moewrd ftojH s5dzZOc O] Isfyw
OL slsdzyj dzld tor 9 0Odzd&zoL J mMf smMtseMlsea s Is CdzH j dzlh O
ftcjHMsOQoadzwe hdr MB?2 fdzj2Idzjlsfp (tedmkzdess 1. 3)

PO OO OO OO0 000D0O0DPOPOQODO OO 0.9
:>ooooooooooooooooo
POO0CO0O0O0O0O0%0 000000 0 O 0
aooooooooooooooooo(oo
pooooo®°%oo0o0o0o00000% 000
pPooooVooooooooo0%% 0000
P00 00,000000000%0000 0
Pooo,000000000V00000O0
po% o0co00o000000% 0000000
PO0C0O0C0O0O0CO0OCOCOC%°% 00000000
P000O0COCOCOCOCO%00C0CO0COCOO0O O
P @2,[1150 00 00,00000000 0 o
P0000O0CO0COC%00C0CO0COCOCQOO0O0O O
P00 00000,0000°000000 0
poooooe%o0o0o0o0o0o0,00000 0
PoooeVoooooooOoyoe©ooo o
P0 000, 0000000000000 0
Pe 00, 000000000000 000
ao°oooooooooooooooo«
POOCOOOOOOOO0OO0OO0O0O0O0OO0O

uddzd? Obtd bedzj etsH O, Olstggdzls™ @L 55O B-H j Miisnst
V-yj dzls e Oz dzOvB-He GG QdsiPFw o
ulstc] &ZS OB ECOL Ody SftjHjdj dd | d&OftcOs dj v o

t dmMEzdes¢ 1. 3. [ tsH j dz'Dobfirkzg ViInk dajtslevin § &1 OB st f Mls

dedethqgtsﬁjlezjs (100), ©BtOL S Odzdz" § 34 Y BBslZL J

HiWjB8BEHWjCIkr Mdzky Ol o jtesWilsds dizgd yj delsteOdzd € s
e dzj etsH O
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d Hiclzg ts2 Misstetsdz , ddsd 4 smw Bisdz! h OwW CGtolz f
o dzzlstcj dzdzd 3 Mistct®j deddg@iy d IsGitsie wis rnj € sdzd yj-hbsw Gfr, Mz
ddsd ¥ Is  dzkaimlssiey Uhdghafryan 2004] . Clsd SCStodmMlsOdzdzr =R Ofte
odzzlstej deded d3 Mistetsj ded § B3 d dOdBBdZjj =~ OOCIs] tods
sBd&zOMIsd [ mOYOBBY dz L Hiclsisets Mdzj HEzj s, Ylsts BBt
CtedMlsOdzdzOr, JdiEFREBPT QBT e o dzzlstcj dedzi § Mistets

J dzsdzH j 2 dzd IsfsH j 6 O da OdzdA3OL OR 1 GeLO daBp Is jdis toie
Wstcdddtelze Isfpw  HjWjClIsr, fdaizs 2 O difis tglz C fis 2z 18 1 I dzEHAD O Yt
GjCMOEtsdzOdz! dets?2 WOL, Cictsdsdztsh j dzdedcW @ dg® ¢ szl - RS
My JCIlste®r of, 1978w tizd dets o O, A SOz d2f) & 12D BFE JH.t. s s dzy § dzk
HiWJjCltsa, 5 H Oz hg te © Mdzinds,0 o .dOBIIFHY." d dzim ¢ d 2

[ cEe OV Cctokzff O MttkzSElkztcd - HiWJjClse B
ftedd3 MmJ 2 G dzOo dzlz © tc ts dz! detOjls OL tsls, dL sdBtst
CtedMmlsOdzdzd yd MEs?2 tejh jlsCj Odzdz@as®. { forf3j Jnd m©Ow jStsX
OdzdizOL O dBsy jIs H tsMcafrati@igsh 1WP 00| gMmMBEEmLY [ 2O ddzsc
Yy dzlstets o ) OzdzOL OF , ts dgdp | tdgdj dzd tc Ote @tptfytg tslAghs tc O fizp dzc
Ctodgyd delstc@uyEBdzr | HJWJjCIlsr om% dolf o@dzd® - O tHE[rdasdets
sfdesodz’ | d ftetsdL o tsHdz j

s tsfdztolddztdppw Isfqpw  dzOdBBdZj j YOMmlsts o Mmistej yos h dj
OdzdzOL O, tslsdzd yos h dj mw Is j o3, Yylsts dBsekzls ftodmizl
Mcftesotsy Hj dzgdW H tedzadBdf r s 151 dply fij wQldsfifiyg ldzlsger , ftoj HMIsOo «
Ostsd3r OL IO, dqLo@cteWds LOLd@GjMNOshd] kZcedzj tesH o
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2013NsH@A)dsyde 2 L OB N Osh g2 bkedjtesH (HOdd?)
ftsmjHddR LOMKiMNOshdn kEdjtesH Obtsdkss OLskO, o

Moty §f qietso Odzdz’ | VWSS tekze o OC Odzid d
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I sidsody i3 OL Slsdzr d3 yJ dzlstcOdz O dzdz @ ™ ¢. dsd@@ LHT§ ¢
Jdzido qHEZOM dzts?2 fdMisj B2  Neyg dimshcjOdkfw , useiishidrtise
sdtfilz [ mMdzd o jfMm! MstczClkztcder 2 0OL I o C-t [ dglis© Gy
CtedMisOdzdzr 1 Issets M j C Istc @iz dis, ¢ Sdz@RDLAD) , s, BNtz @Gy @
OLBIls o Wttdsd 1, IPoddz@Har] sBlds L Wz0lyg tfdgf v O dzdzOL ts9
ZOdetsdzj | tOMf tetsistcOdzj dz MtecjHd fdtodtosHd » Ctoc
laAB( CsBBB  dz@ i % HC BBOJ sags Mz@yEW j Clstso) . ¢ci1 jL OL
fl sBhdd3 MtsH jtoy Oded | i3 ftbpmis & ddsthdzisc € @ tf 5 BIB tc ©4z0 dzts

ltesdLotsHde § HJWJ ClIsT ftedmikzlsmMisozs s o Ctodfmls:
1 &Z20uydlsj dz2 dzOw s yOoOfls! sBtcOL Iz jfistdigy Mde rtcj d & dgtsiB
HiWiSClktse CtedMmMlsOdzdzd yi MEts?2 twjhjlsSd OdzdzOL O.

I1tsdzj j YtsHtetsBdzts tshdetsodz’ | d ftesdLoeotsHde J OL B
1 OtewHE M OLBlIstsd 9 ftoedqoesHdtsd OdzdsOL j B" dzd or wo
dL dedrn Ml jcd NBOfRMzO8 o Wstedzddi Mtz kztods Mo wL
Yd destese) . s §sMmdzjHdedds, ftjyHf Bfgjes 5,0 nfipopyd Hal
MtczClskzteke OzAZ3OL O HBMIstse jtodats EMlsOdzatse dzj dats. ]
HisMis d ¢ Oatdpm ~ 100 O & @ [Lightowlers Collins, 1974.

[ jlstsHT JLEyjddw flstekzClkkted 7 HjWjCkso o
L Oy Jtod d3gj dzlsOdz! dz = HOdzdzr = 5 dzj ftedd3sj mde" ds ( Mts
tcOBtslsj] [utBtsdzj 9, 1989].

vtsyd udz' § Mseinisdlg dzdztej " HIT do OO gD d @, ctelzy {
By HBSEL jdzr dzr | Olstsdsr gqdzH zydtekzs lsimw o tojL kzdz IsC
Cted MisOdzdzelo b@EHAj HEs h jj dhidzj Hise Odzdj dzOo j H j
Codf dzj SMO M j SltetsMC s dzddsTdsr  f @ jclOEFOE azd Is dztizg € Is
Wlstsdzt d3d dzj Myd deydd (AfJ) tfoLresdvjls ©OMhdWiese C
MOtOSIsjtedMmisdSd dzj Stslstster 7 dL daedm d dBjlstsHtse dn

1 dzj2Isdzjlsfip WdSMmMdekzs sfqw o Odz3OLARS Isdpisskszs@ d3ddzd
(vCf) 9 W tsted3g f &zOMmisd dats € , f Otc Odzdzj dz' dz" = GteOC
tcj dzlsGc j dzso ME d n dzlz y 4 2 ) o dHJ mMotsj sBtOL dzr n h
dzs 3d dzj My J el qufas crigs M § ded v (VigoOds HBGEHAS B1fs, dAING]. |

r §wjclr, Mo w L Odzdz" J M ftdmiklsmlsedj @3 dztsdzmH |
oL dzdS O ) dz® ctOddyj SkBduUijMSts?2 d c¢jSMmoOct
dzj f sHo dy dzr ~ sBtOL ytse (B ssH [ Ok1 »,C1 to- d MYRrRjsS L
f 56 demddevaze[j o, 144" O, . 1978ds" Qogelzipf R te i detelzts, o O 9 8 5
ANotsdzso @, 1985
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tsmssery d {fdejdzjbbduimséd) HdMzsCOydd o !
ftowdi3r « &BiEkpAEtsddkts?2 ®&dSCtoshMetsidd d tld dzif q g Guds t
9N toj L Odzdz" » OdzdZBOL dz" = f d&zOMIsd dzOr HdMdZESC OYydd dits«
f sdzv ted L @fdsEdadeth ¢ sets @By IssH O d dL B dteOls jjdg dedzptEsit:
cCketsa O, |l dz e O, 1977

s OB dZdyoO 1.4. 1 iWiClsr CtedhBOOddadynylssat?2 dHls sl Gl
ttOBtsls [utspEdhfd? HHPsdEE§6 d ¢ Bual LCihischer 1988 9
Woods 1986].

FiwjcClsr o StedmlsOdddyj n | |
SEqmMsOk&sr & [B 6L &ZzOw] Pabsrt drbud
T OEOSCkj ek ( BsH | &Y Sts
- ] OC Odziqw V(T) {OHdOYydBdedzs] |
+ dz¥ d3d dzd My J day
sl [jynBEL ] & d Ic [Bazzuj dzdj { dzj CIst
= 1 &zj 25z Is INj, Pl2,|Rs, W jSClesms sy
_ uGf
r d Mdzs € Oy D vGf, tJjdzlsej detsls
- f sdzv tod L @ dsfsfiodttads? |
o A (N2) Rs, i JjClkttsmC
B, B1(NsH ) Rs, UWjCkesms sy
o v G J
9 oLk, qLd C, N(N) C1i{, Mg Clesme
- LOd§ " O8N d2 N3 (N ) Al , fjClLms &1
o H4 (Na+ 21) N EEEE
S1(N+) NN
] SHStEBH, A H (CzH2) RsMY j CstesMC 51
flow L Odgdzr 2 T
I 56, dL &gt (B) RsMy jCttMC B4 d
LOdBj " 08 h ¢2

1.6¢. 1 E2tCddes?2 B' dzts EMlsOdeso dzj dets, yYlsts yoOfyls:
fMtsHj ey dls tsisdasthd s §f Gpozte® OgzP? [, SlOBBdM ¢ do2  Ifts  Hal.
CkzedyjmMStsets cOBdlkzMO " OOCIjtedL 8 Isimw SofdtsC |
1 dztslsdetsfls ! H d fipdsds@y D s MP0 sOC Y j o Ctedmls OdzazO~R
Hf d3dyOlskzys , ¢ Cddoi vyttt zed sCteOmMCd. 17" dzs IsOC Yy §
Wistedsy StedMmisOdzdzr dL IstekzptsS BHdsets d btset 34
HdWJClsdetsfisd . 1 d3d MisJ l Ijd3 d&BjIstsH toj dzlsc j datsls
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L ECMfsLdydd (Ha M¢gdzIhOlsy@f dzscts M dz® Hj dzdW G
odzdweh j2 dgO COyjfMmbeat Istsf 56 tcOd3d. 1 51 sz tsdz
dmmdzj s Odzd?2 HJWjSCldesmisd SCtodMmlsOdzzsceo OdzdzOL O.
RIS teshssfdd.

RfMMdzj Hsd Bdzetf§ Owd?2 o OdzdBOL § M P dEmyjmC B dzv |
dLBdtOIsj dz' desects I[stcOQo dzj dedw tfhdztsy dgv j Isfpw dzj 5B R 1S
f zOMlsddz. sO¢ odHdts dL IOBddyYyr 1.4, dL kyddsdJ
i §sgRsh ! s dapfH@ dind &3j ssHso .

10dBBdzj § t6OMftesmisteOdzj dzdz” dsd dL dzd = Wodzwe ISt
Wislstsdzs s dzj My delsdz’ 2),  dzjChtesdedy 2 § OtOBROE dzd Is
®BjlstsH  (Mf g¢isfase dtsh jddw) . 1 Bbdduydj sl sdkd -
B3 stsHtse, dz¢ d3ddej Myd delsdz" § djIstsHr, COC 4 ®Odsdizg,
sHdzd R yYj dzlsteseo HtokzedBdy) @O tc d cid @BV O sdsEHaizlz B B
(yJ tidyte

fdbsn 11 MudbOojbmw SHddd dL. dcOFsdgy HJ &
CtedMlsOdzdzd yj MEs2 toj" jlsCd OdzBBOLO. [cets ftoj ddiBlzh
Bsdz! h OW dJdg¥ stcd3OIlsd o detsfyls sfdetse r 9 O h QW w  dzO
MtczSCIskter My jClteso. 1 JHEBMISOIBE dgikstdsH QzdihO ¢ desjy
toj Odz! dets?2 fMlstekzCIskter Odz&zOL O, Ctlsster j MtsH ]ty Ols
OL slsdz" = yJj dzgstese o Odzd3OL j o fijfNj( Sslsitg(Qlels Yy 2 © Ols
Zedzj tetsH Oltsdz OL slsO) .

fdbsn Cl1t ¢§oLotdv il oWisdzd uy idswl disixedsysiuly dzd {
ykzefmlsedlsj dz' desfls! -3sf Giteyf 2§ @egdwor tzgp Bt MtcOo dzj
ykzefmilseadlsj dz' desfpls' ¥ tsfflsduyj mMSdr OBMtsteB ydtsdzdz = ¢

l tjLkd IsOlj] &OMMtser 7 dMidzj Hise Odgd?2 ( Btsdzj |
Ozd3@LJABB j cdzd stso sets Isdf O . 1. stsBtsdzj o d5 BT dzts
C sdzyj dedNy@ yizlste s o fyts fAls6@Eppiay j s S@ HOL S OC o ¥ j dZkt &
sdz0 dwZBtcHo PtstcWHC O o' hj d Hatppybs d ¢ Ez)vls Mitcd® dzjj dzff Y
Njdzist o d bjjjdgsdztEe MssEOL OF dL KBj kOBt dyj M dn
i toed d3j M datpBnb[Cadtigny De Corte Shatsky 2007 . ] OdzdzOL Or Milla € Is
Ctsdzyj delstce Oy dw Ny t=iEds@s oo Wiy tc df jikgpen[ § O gzdh dz@€ .,2 19 8418 ]

1 BB SHBEYdRSEs LOKBjNOEh jes OLBO f) &
ftosdL otsHdzr 7 OWINGHISIE dy jHdeliztets[g) .

1 OtevHEz M fteddyj Mde" d3d OL tslsde” &3 yJ dels e OB,
Mo jtorlstsdzSC dd3 teOMNM j ff dzj dasH 3¢ 1d40 W dfi SO to EOjL Ids ISIOQ € 3 |
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HdMdzsS Oydw e (StedmsOdzdzr f Cstedydzj ots?2 tCteOMEts
Hekcddj ©OHdOyYddedy j HJWjChkr (Odk&BOLT ) §vIsdO
(OdkBOL ™ ) ctdkket?2 SCLOMCE2) .

[ Mdzs o 52§ MEYlsnd yOB MtsteB ydtsdzdzr 7 3j ssHtso  Wo dzv j
MydSCteORBd dOdeBdzid cudmis' ne lastedL Mg ¢ 1§ BF EBF
Ctod Mils Odzdzts @ .

I My jCfe®EZBMj ddY ¢BjLOLBId je CtodfmilsOdzdzr t
9 tWOL dzd yB A oWdEtd s Hf sdzdedlsj dz' detsj ff tsedztsh j dzad
CO)HOW gL Wtstcds ROttOCIsjtedL zjIlsmw Motsdds Mmts.
HJOGc dtsMisdteso Ols! COXYHTM2 dL OLBIlsdzr » yJ dzstetse o

[ibtsH - jChtesMCsyfdd Eff jh dts s d't siedgy j |
sfted H dzj dzd v ¢ szN@GHIsED yg2 OdzizoL | . Jdz sBMmdztse Odz
LOodMddssMisd RBiHE MY Odd § 31 DG dzstpds ff ¢
dzd3:

Na= K 2ods U(11)

[ dzZv  Odzd3kOL s M d dzH d o ey ifsds tsdats 2 € sty Iz lsdgtsony d W
ftej HMisOoa dzj dzO o o dH:

Ny = K 25 U(12)

I kZteOo dzj dzd W Bhoss(d 1Whses idS s X)W dydj dzls’ 5@ dztsh j dzd
BOC M Bz B3s8C sisWW dfygpdzels ftostf steyd sdzOdz? detsfyls d .

{HOCE ftod dzO didsuaidfi>60atipls)O ®Y tdj H Jj dzj ded fy Jidsisitg t
dzj o sL GI3sy dats o O BBdesc 5 dzOdztsy j dzed v  (-MpdAg )| dff. 56 oz®Q
Btsdz! hddeflsej fJtodtesHde = CtodMmlsOkzdzso OdzdzOL O (L
94 M B3O L dzOydlsj dzmde@ ¢ Is tedsjiistisHf o du B "digj'  digsyGitsd3j dzH t
Cdzd ud Mise j dedzs? SYj-Hef Y j ©EOBY tog H gadzg dzff 8 O3 dzi € d 2

["dBCd o wftej HJ dzj-Yzldpls s j dcy Odzdz®L p BSC ks B
dqLBjtejdedj 53 stsdzh ddgr tsBOL YO Hdzw Ctod Mis® dzilz® o H tizj
stesd3y btsets, otLBsyd et dtsmisd o Sfte] HJ dzj «
BOC Md i3z zsts o sMtse j dgdes Mmkh jMmlse jdeder | Htod dzedL €15
dmimdzi Hso Odedd BSC tesC ted Mis Odzdzis o .

I MOodzj dzdd M tOMMdsls teff dafat H3af O digf ds s O ¢ 14 cte
OdzdzOL On ftoj 3z j Mlso sd3 -Mfg BB NE sfdifjds.sH [ das W o
f sdzlz yJ dzd d HOdzdz" =, dmMf sdzC s Oddglg IsssHe Wie dzfhls gk
dzdo jtemMOdz dz" s (ftsL otsdzw jIs toj ¢ ddpjsdedf tcts o Ofsls d \J iyl
yJ dzstcse 9 OdzdzOL Or tOL dzdyde = cjdzilsdyimé&dn Is
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fticsBtsf sHeIssaCd d t©WOLtkzh jddy BttOL yoO, tsls dzd u
ykze mlse dilsj dz datsfls+ ¢ .

vitstejlsduiméd Hdv dHj OGizdgBE 6, B Y tztbjdiffzs
sBEMmMdzse dzj dzdesy oL Od@EsH j2Mlsoady &3 dqL dzzyJ dedw M fsH
LOf teg N j dedz’ . ] tcJ L z2dz BI®I§ ;B Jl UsBietisls dD ®&dBOL ddg d { i
fteOCIsdudiMSd ftosLtOYjd o GO dztsV t& dpd detzERED MY ¢ bz
(tedMmMiezdets®) . 1.I6d3j Misj M Isid3 Hdzv ofmin OdzZOL s !
fsedztsh jdzgdj o HPOPO . Lfigpjw L10BdAs] ) SHdzso toj d3j dzdz
Wisdetsdftets H sdz! d2f -« f s5¢ J o] Usdf ) fSdissd W Hipi ] deioagdI20 dal
[Hardy, Smith 1961].
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f Otez Md3jyde 2, LOBjNOsh o bkcdjtesH Olstsdisdavies sk
1979 . [ded  totsW endpwj«CldsftpORo ORIBEOL ts9 o o dHj] Mdhdj d
128271 (fpgdgzOo dz' 23z dARO.C @ tots d34 sts@ s, 1Isd vy dzlster Y
fscdztsh jdzgdv OdkzBOL so (dzddzdd 330, 2 d 315, 6 dzck) ,
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dLSIsdz- yJ dzlsisOS Y § h i @it tsts ) Isfipt©jda flz" §f cd tetsH dz' -
CddiB jtedzdIstsea. [ HAZOCE Bded dzgj R OLOGCISjtedyr HAzY Oc
lyj dzlftag j H MIs Qo dzW b s OMisB R G d Motk §f Jictso Odadz" § ¢
OL IO (tedmizdzsS 1. 4) . Clsd yjdester twjedmlstedtclzs
dz! stcOW dsdzj Issea 52, o dHd d3ts 2Burgll, Gladdietcl DC8tbQ fnydgtfly CRISSES ¢
sdzd fteswodzf eishY o MPhgsmo W L Odzdz = dzd d2d@ d@&AQDd
BOSC Md iz Bts d3-! ds7Beiz, Mk Mt D T @ dz, stocjHd ftodtctsHds |
ofMmistej Yyor smw tOL dzseo dH detsisd Ctod Mils Odzdzts o , 9 LBl
YdJ dzls te Od3( . ) O dzdz0 dABR  fi) d ff IsizH df oW jHde=atiBcp? Clts dzy j dzls
o ydmdzw jIsmw s d3j IssH d ¢ j BoydKiflgwh, dxisodg 18eBs.2 lots tcd®dz
dzj Cslstste’ 7 L OQtekze jydzr 7 dMmMmdzj Hise Ols j-'dgj~21,3 2 cp Ty ayfsts «
My J Clsted OdzdzOL © 5 ff fiipeztRoHdEWdE C BOBSMiEd csH O € SIS
[Clark, Davey 1984 Woods 1986]. D-H j W j € Is ftotswo dzw j Isfyw oMmjcet
ddzlsj dzifd o deslsd d o Mfmilstej yo4jlsmw dzdh ! 9 OdzdzOL On
wWistedsd . 14 BSBMEZYHOY f tc@efdfjistigads lso  © Ow j fipls olzg v
tslsdzd Isd d3, DEg Mls LFdrOH 0 MEzBBOtedzr 2 M j SIste OdzdzOL ¢
ftojdeg Bteg W ftod € tsdzdyj MEpfjjddsR0.ddzlsj eftef sOydd

N-y j dzlstcts H d dats ydz' J LOdJ M O h dj G dzj etsH W OdRISHS f
slpso dzts?2 WistedZis2 o n Sy HJ dzd W figls to i dstOteizisticd t5 fuQoAgsiafso
1986, 1989 u ZnstczCs9 O |d dtca, Oiz3O6 ' |, Mddzls j L Jtctse Oc
s B3 JteOlskzte d MsOduUdE dd H@o dojodifa?8 &~ dL ¢ d
B diz30 dz! dzOw € s dzy J dzls3e Ofytsftyw HSCBO ydizfsy jdzOf 2 fMtc O o dzj dac
d-W tstcd3j . RMCdzs yjdedy MmMmlsOodzve s OdzdzOL ' dL ¢dd
Wigtg dzlslzy  d  byjj ddglsdats o @St Oy Nz, -dpj Risstds' s teff t&j H fiyls O 9 dz,
9 twOQodets? ftosf steydd.

[ O¢Md &30 dz! dzOW C sdzyll-tgls 2Py ©OL OlEaEOL O~ dL  d3.
HisMIs d ¢ O-BIO0 atppnd [Cartigny, De Corte Shatsky 2001]. Ny j dzlster f Otc Od3
ftoesWwodwes Isipw o M JjCistdOD dfit]ezR® N jsddzOdB ) | 1Ot GO C
mMdMmisj &3 dzdded?2 1345, 1290, 11[8 6B dzgz®o dgntldi g3aiglsh
N-yj dzstetse o OdzdzOL Or dBsydls BT Is! sftej HJdzj dzO €
fscdzsh jddw &OC hal GUEFQ C1skI 0 g ds ¢Bi@,iKilawi, WDdstie94,
Ctodzyj delstcOydvw MNOf tssBts totc Bitfsaaljd s dzOdzr dzO@ S s4 WW dydJd
1130f ok

dtcjHd fHtosdLotHd » OLtslsdy = y,jdelstetses o9 j ! RO
OdzdizOL © Wwo dzw s Isfyw sO¢ Y J @8 5 ls i tgpHs jsthoizI® § 6 ff to j HIsj divtg) X
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LOKBjhOshdE kcdjtesH OsdBO OLtIO o CtdBddzOyd
i) ts dzts d3y glzdels Iz s5CteOMCE CtdilsOdkdezO  dfdi g6 kg shste '
ctslso jlsflso jdzdz € L O ftedsh jddj o bkd BSOYigsids)ds
sOCx 4 OCIsdodz o MY j uswdlz] dy. ARG 6 dzy ff &' 2OV

CtodMisOdzdz® R  z®BW H2C O dzd y j, UjdB HBOCMd BOdz detsy
LOBjhOsh jdiisyj@astesB® (© 1OCY | OLBIsdy & Hj ¥-jdsdsfts ol
YyJ dzlstetso .

1 0tc O BO G dzd 45 dz'dlzls to | 3 Wistedzsdtotso Odz' Ho kW Déviess i3C
1976 Clsdf j CHsj B dzd o' W o dzj dzf o ftedtetsHdr 7t
OL slsMsH jGeedo IfCidzdzOf  "OedzlyGsLIOM W ,  § 5 d3dzjudsfests dzj .¢), .
ftosdL o sHudg WHS Hse . uw f wmd daslsfplo o dnjopds L1030 L j dzj dzts e
¥ d dzZlsOw W tsls s dzs o35t €lzg My f dzupdee | [ RLOJMlsder ISOCYJ H
Yjbrtej dqLoBSteWdts LOBjhNOshdj] bkcedjtesH Olstdio
ey BOIs to d & @stshBdsjchy o MAinkodd71893 , € OC f tots gy jodEstalis oj. tsls

Sl j dzls tgr Wy dzw 8 s fyw fugjtigle totoH dz' g S dNEZ fdzOe dz
Wislstsdzs d3d daj My deyd s . ltedtesHO {IstsetB tsH j WCjEdssa d
s H d dzts Y dztsfy 5o @I @ Ignizs 0 dzj dz0 ) ff ts d3thts BEES dzfy jdls ts HI® 7¢

ltojHflsOodwsls ©OCY] ddsjtejfp HjWjClr, ftH]
OL slsdzr B @HBlisB®agdzy 5 2 d j v fHejsijL Sliswiadz’ diflsdp Yy j dzls ts
o fgtkzB' & OdEBOL OF EOKPrikds s o BTk driddnsbdas
2003.

HBHjtey Odzdj MbtkSbktdts?2 ftoddj d OL Esl4a@ doy j Ok
BjlssHOBR], fdtsyjdts o idtssk W dRabergomEos Martlh,dzO |
1934 . uv0OS, StodflsOdd ¢ Idfs 2S¢ sdmudjusgisie® ud H2 G ¢ ¢ B
sdflz OzdkzOL O, ksGHO ¢CO¢ offj GMisOd dr j Ctodf
M jCOd dsecBOdddEP2h jbi YdLdyuyj Msow ¢ azommdy¥ d¢ ¢
1 jLOLBIsd j StedflsOdztzr dz®' dech j I i iz @ il 1 j Siag oftdn Is © dzczO
cokzffr dtedmizlmlsoakjls MtekzSlsktdzOw fteddj M! BBt

1.4.3. 1jdaibdujmsov Jd¥Wtsted®Ods dsfls: OL slsc

CCimy j tod d3j dals T fts Isj tedzd yj MS 52 SBtOB IS j
Isj ed3ts H  dzOTig O g H&tsBsmisd §tod Isj 8Y jdic QusOmtad)rdzdiyenr hry.
fsLotsdddd o' wadls! IstOdhNsadodd iy Odests'dzr s di g
yj delstetse ftod Isj i3t j €O§Ghitenkoemisy dEBD7 7416 0 0B tc OIldNdz" 3
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fesdmrsHdiz Hiwd] sHasfTpotd shdui ddi IsjdifjcdBizt
ftcdoe j dzs €  Qyqgitelglsde@®wd dfp ¢sBtecOL s Odzd j 53 Yy J erlgdtg el Isy
[Allen,Ewans 1981] . GCIsd HOdzdz' | rBtetshts MtsedzOMEze Ismv
mMddals j Isd yd MS & jOedzddOL 8628]. ,[| M ZOMdes S slsstc” d3 ff tod
195°C o CtodMmisOdzdzOr HEB] RObIRE sSH @ sSIsdzr | yJ dalst
Isj B j e QlsgjtdDrtej - Ols s dgdz" J (1, 1 4) . vO0Cddz BBtOL
stcOdzMW StedzOYy d Vvdls i ots Isalz” C o yffls O dzdzO = O dzd&zOL O tsls Yy
OctejeOyYydd OLtsIO 9 OBOL ] otLttOMSOjIls M ko j dzd
ZOR sHdlsmMw o Mtsslse jIsMmisadd M dzOBdzé Hj dedwWw &3 § tod
v 0C, Msc dzOdpdisd di) zth tg jiHsfigls O dzj dedw &3, MtiHd YtedtetsH
Mo - cdzedL S sIsj B J cOIsktedz - e W dzw b Isfyw Bd € tots
(20 ted di3j to, d3j MissE H j deRVB3] giddalsH 'sdzdf , o Slsdzd udJ
OB tetsdIlstse, fAH]j] Mds|eQilsdzdltsts jd4jdP 6 to j ¢ ifl-g (5 alzB dzdz”. 2 | O wd4s
oty &3 MdMmisj BOduiMcd drilzuyjdr dddzj wOdz' dz' j o
OB esdlstseo BBdz h JdzMisoa © B Misstctsy Hj dzed?2 BI©LO (
o Cdz¢ yJj ded 2, O dzO0 ddadzr § fmdsgjodiy Jj o@Dz dzd ¥ JO ZZOL St5B 6
wigCddd fteddidj tcOBd dzOdBtsdzj i GdzzBddzdzr » d o' fMsC ¢
stczBSCd ¢tccO2dz (poMmisteOdzd W) d bttt d tetsmmr
Bisdz' " ddzmiso s OdzdzOL tsis ety H jdrE@f 20 Ofigasizl [t ydgd I Isd i € dz¥ y d
OL slsW Btecdglg >90%) . [Isd3jIsddz, vyt shmdse dzOv &GFOMMO
OB tesdlstso R OwOCIsj tedLB) g By B tzE ) i3 Icd f o]
d, sHdzso toj i3] dedets, Ndzg ddsteysdes I <xktddh] Bls tsBh jets MBHJ

RLAGSY jdedes] o7 hj ECOLTroa0Ojls dz0O oL iBsy desfls
OL slsdzr = yJj destese o CtodMmlsOdzdzy Odz&zOL O HAzV ¢ j sl
Isj B j eOlslzter 5 BN J Bz MEH jjHeOdE ¢ to JEBELOSYsH] df tef

[Ewans Harris, 1986; Taylor ea. , 1990, 1996] . ] COyJ mlse § d3
Yyd dzlstese BT dzd oL wlisr tj OSydd 5 fmaj d3d:

N+NY A (13)

A+AY B (14)

sddzj sdC O ftojotedh jdzd?2 OL BwianggHdris 1pg6cayioteam., 1890;t O
Taylorea , 1996] sfdfmr o0jlkmw M Kisdbisisis s s dffls@dls
Hdzw fto] oNeRD Adgg QR dzts L Of d MOIs

In(K2) = In [(No/NtT1) / (NoT t)]  (15)

CHNodNii d A5 H dzOW  d € tsdzj Y dzOW N-£ 5 dgi Jf delésta @ v Is @ ik

slsydecO o fj ¢ kzdsH ORo=Nwi, HIOdEdzts dff Lt @xp! dets o j ! O
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Wistell. NEENidL &) toj dadats 2
dtotcj dzd MO sz

In(K2) = InNAT Ea/ RT (16)

CHjilsy o3 j 60OIs kz to @ s 80,831 dr i/ delfmdi'ts ) O dz! dzOw
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[ jetsj fziise] tllsmvw v Odzde j

Ctod fls Odzdzts o

ftocso JH | de'tso §zO | &Mizj tod 3 delstseo  f ts

Csdeyj delsteOydd tsHddsydetsae ts
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ltod Bj dzd Isj dz' dets € CStedlsOkzzOd3 OdzdBOL OOSPL Ctfozh
CddzjIsdS O f tcj o Bv@dhsjHazds2198f;Faylorga , 1990] . Clsd tOML
2O HOdzdzr 7 1+ S MY j tod di3j d2B)s,0 f tsn tisHsy G tizls & tw'>m 260 0C to d
ftcj otcOh-jjgedzbtotbgj dalstel’ . | ftodtetsH dz'sh Misipd®s @R B
oCdz¢ yjdzd2 o OdzBOL OR, sj B j OO IsttOdkZhY Sto
ftesHisdy dlsj d dsfijls! L dzOydlsj dz' dets B sdz' M jyj dglsdftmd c
Yyjdzster ©® Od&zZOL OF dL IsteketsS ¢tcc 02 dz df = oz dzjistg G
ELdzd S O3 d McsiBeios di&dl im0 dzjls Mstslse j sfylse j dzdzts.
6j OCydd B' dZO 5y  dzjelz{Ewang Hizdis| d &z0 & 16 [Fa&yiet e.ad 3990].
Irydfmdzj dedztsj L dzOyj ded j 4 dzj eedd O sfsse@®g] dH davr difts
HIOGCtLORE LOosdmddshisd § OttO®Rj stese ttOMYtej Hj dzj C
fted WdSMdtese Odedetsdy o toj d3j dzad Is tol@ydefn B.as 1§Dy Thaor, ( t
Milledge, 1995]. GO HJOCLLORRBO ddij jlsdz' B tegristrs d3
dMmmdzj Hso Olsj dzw B Hd&zW Htej HiMIsOo dzj dzdW HOdzdzr 7 ¢
COL d' 7 B MiststetsyHjdzd2. [ JOCLOBBO 2O S Oyj Mise .,
Cdgyd delstcOydJ 2 StcOdzmW sStcd3d tets o Odzdzts G ts ) nBSHJ
feHsd) dlsj d dzsfls! ¥ sy Mno.
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[ M MaHAE 6 delfls! , yYlsts HJOcttORR (tod iz dzS d
dzZOG dzw H desfls! d oL Iy detsMmils! Msf sMisOoadzw s i Y HE
fsLotsdzV s Is Ctsdzd yd Miso Jj dzdzts syd dzd @ Ols ! Isj i3 J e Ol
Odzdz0L ts 5B to GbLists as@dednzts oGz dets yJ dzr d3 tew Hisd3 f tod yd dz.

ltejyH] ofMmjcfaylorea cOABBS] [  5C OL Odzts, Yylksts o
fJtcOBdHOR tsMisO BCISOL HEEO OGtjcOydw ftosdMmn SHC
Cks O. Il tjLbkd IsOIj {Isthddxydafj dzep dudd' i dzj dapzc § d i dz
CtedMlsOdzdzO ftod f tsfylssW dadats? Isi B J tOlskztej o fj ¢
slsdzd yos sfmw Htokze s #HOREYED 40,34Mshis @K dgvj b Ids Iseizdayd
Bsdz " fsctejh dstylsW 3 f todnWisusjdsiBiyid dls JOBisiiSted iz taf j
ModHjlsjd Mo ksl t Istsds, Ylsts Isj &3t jiteddjs iz jo @ d dff Isto
WOCItste" , odzdgwe hdy dz0 bOdzmMW sted3Oydd OL SISO o
[ 1 Odz' W dzesd 9 Y7 ]Htc. H sz OFG to jod diidttmdg)dzdats @ dsd il lss Is®ls
Ctod s O dzdzO . lted § sfilstsw dzdats? Isj i3 J e Olskztej d3d H C
MtsH jtey Ol ftoj qdskzh j Miseo j dzdats) j B ] § (f tc ©9 @ dzdp'lsis f§ Azl
sHddsyde j L Odgj M 08 " dj- Neysjddjlstdas i O@dsiassdly @udazls @ fMls
OLtslsO o OdzdkOL j BHtej Hj dzv j Is s sI€disd] dsaidyjj dg s ) 3t 6
MestesMisd OctejcOydd OLBIO dO o jtondesfylsd tOML
or wWodzj dz dzOdzd o ff todtctsH dzf ~ts jOoz{iganignSKy, Khiachairmn2804|dzd ) Is

[tczedds WOCItstotsds, odzdwes hdds dz©O MEstetsmlis! f t
weodzw jIsfpw  dzOdzd yd 4 9 OC Odzfnd 2 o Jjets Ctodfls Odzdzd -
sBdzzyjddd OdzdkOLtses 1 dzj Clstosdi@dsdo FRsOBAAOR  tezo
o 5L tc O (g 1978].

1 s d3dzj ded ® Qo lststots @ tcOB SIsT [ 1 85Cd2 d Hte. ,
o' MsCslsj B j cOlskzteder A3 sStcOdeMW stedZOYdW s OL slsdz” 7 1
fstewHCEZ tj 0Cydd, J & HY ' sdpstdz] ZistOgday dag
fjtojMmrh pdedgHE Rls tcOMlso stedo [ AdMmlskzdz , 1977

I )i Bldjyjddetsj orhj wldshmdlsjd das ¢ sdduj ik
NZAtslsdshdshy ¢ ftejowOh jddvd ¢2). It oltEtso
fjwl, tftejHjdjdd] {dittedd 0¢IsdeoOydd d §smistt
1.9, HJj&ZOjkfmw dO thdse,] OO0 stets-&zL GEHBOBO, [
pCdzs yjdedv fteslstsejdzilsduimSdi, §OtOd]lste o B0
dzj dLojMsd® shdse zOY WisttkO §jte sdzOyOd dztas-ts
laB. 14 whmdzO MmMtseMmilse j dzdzts d BSH j-tgi dzlf tc - jeddd tghtsiad,? : d
N-yj dzlstctseo , dzdlstts Hitalz @S L B I dztsek] Yl s igdes & f jo®E A



47
e dZOMdzs cectsMf sHMmMlsoakze h j2 lydetsoars?2 Cdyd fydd
SHddesyde' j OL NiggedzalstcOptsdzt toj o tcOh O h djfmqw o HOdz «
otcj di3j daffj dlstdr , Cwlstster j o Moty Gyfygidss'tcrsei j HJd
bdz' Isj tcdzgOIlsd o dgzt IssySlkz Ltcjdedw o' MCOLT™ o dzd tofs:
MsQoalsstcOBd, 5.1 . 10d vwdese M MsOoalsstcOBRd.

(. ]. utBBdzjo tBthMdtser s Odz § j tco s5dzOyOdz' dzsN,, o -
csBtcOL o Qpdiglsdssp [ ucBdPhdets 1BEQT ) wvBEddY 1.1
(1986) , O BLOSYY S.1.10dz vdetsoa © ) MBSOo IststeOA3d
Mtstslse jIsMisoakzt s EmMzsedw d3 tesMisO SCtodMmls OdzdzO. R dzO
ofMMlstcOdo O Isfw o kL dz'j ISCta(d fipls@D daet@ffrlg HPC jsR g dzd Ok
(BHddsydzr | Ol , §Ot’, sjlstcOL HEer ) d o Ists?
L dzgj e jIsduj MSd or cusHM dztifatedffv mH Oflzdi) t5iH jttcy Odzed d OL ts
ofMjrn 1Isdr oLGCvHgazlsDdzz 9zO H Oz 6 ¢. ¢. zdtew j o
OdzdzOL OR , Mddzels j L Jietso Odzdz" = o °€ OWB PR Idzpiad d it H
dzj f tocsHisdzY dIsj dz' dets d3-3 { Cdyffdaiads dyj dzB j dzd(N2 B dapjtedals;tg rdz"
ML Bitedd3r » Cdzyd dzlstc@ypinAntslcd 3 BMisfo jdzdzBP 0 s ls
Csdzd yd Msoats OGctej G dEts Gfzdzteg s BOGC ESOSBEPL 859 Ols MW
LO Mujlb Hd%¥%bELdd BSHJdksYyd 7 Obtdktss OLBO o Is¢
[ zdtw j 92 00 SH]te . f,tc j H B s @O B B flsigl®do Odzhy o OdzdzOL
dzj MdzjHEZjls LOBr 90!, 7yt o Mmddasj L dqNtiusan@dzde fids o
ddzj Hiso Ols j dz! dats, ZOH B ftod dg¥ Is! ftojHYdcy jdd] f
Wstedi o, N o Wiskdj

| sffpss &j ROddL &) d §shdj Hse Oj d desfylsd ©BtsC
OdzdzOL j s Mmikh jMmMselkz MotsHdlmMw ¢ otfftesMmiz, Wweo dzw:
dzdets dn Cdzayd dzelstcOydd wfteiHjdves sy Emdse dw di3d
L@dndIls ddelsjteftcj sOydwy Isj B3 jteOlskzte, tyj dzgj dedz" =
toj Yy t kjdkfjttOkztej drn ttshsO, ddd t Ikj BfjtcOkk

I sfesf (ks HE dOMsswh jet otej i) dad O] s
shcepiEpsd ©OMftejHj djdd" OLslO o eI j&j Ctodflsd
M ls te ts j Kiaainsky [Khachatryan 2 0 0 4 ] mMtse zOmMize Ismw M o] HMIsC
OLtslsdz" » yjdalstetse d dzj tBi Wiydeddzgr f s dyd?2 sy

StOls¢ s tsMis Oy dEifiye jda@dzs misw o .

1. rddlsjd d 2 (shsCttdmsoddedL Oyddds 2 sy
OLBIO d jeB tSHdsttsHdsBE ©OMmftei H] dzi detfey § tzH is ¢
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M tOLd &3 o dzzlstej degdzd d3 Mistets§ dzd 4 d3 5§ ts5 dztds Oth HatlziHzg b
(S BdzstcOMmMisdets L 5dzOdz! dzrf d3) tOMY tej H Netj dead j d3 MistelzC Is

2. 103 dfmdzd HdWW¥ELdwY OLtSSO o CttdMmlsOdzdzi B
gqid s "dddd o jterndzsMmisd ©OL HJ dzO, sj B j tOIlskzter , |
B Is! SHJdOS sor d3d d MmMtlse jlsMmiseose Ols! Isj B j 6O
CeO2dzy @3 Mzz yoO, , d mMdzd HBBfEMisdIs | Yls 52 w egtizts H .C
gL d3d ted dzdz’ § L dzOyJ Tdpgoreals,] &3 4 ®EWIskzdc’ W fitcy HSd dg'd3 B
mMsslse jIsMmise j dzdzs o BBASYSJ . JH®RZOSC B Hozv CtodMml
(kBT , Isj stcOGEj CMOL HistSH T ) dzOB dz6 HOJ Ismw ftotsls
Isj B3 j cOlkztc® H v S5 hazj R L sdiaRioad KHadhatfyanR004] € st
&ZOdeBdzj j ojteWisdats MmovwL Odes fp € ddgj Isd yj Hamigstsd
Khachatryan2004].

vsO0Cdd3 tsBtOL 543,

1. dtstslsdetsh j dzdvw Ctsdayd desteOyd?2 Bh jets OL SISO
SlstcO Ot Is Isj B jtcOlskztelz OdzBIOASISB &c@Ils SO dzd v d § BE 1
syjdeSd fted McOodzdlsj dz' des?2 ~OtOSIsjtedMmisdEj BIsH,
dzj sB R SHJ 3" HOdz! dzj 2h dj 1S jteddsj dels Oz’ dzgr j d I
OL Blsdz" » yYJj dzlstcse 9 OdzBOL § kiwse §d&d fjciss iy datizs B
GdzzB d dzOR 7 § d3dzd .

2. UvjdfjwOllkzed, BYj dzg ddzOVY (5 tOMYtejHj dzj ded ®
Mz yOJ o slstcO) Ojls Isj B jteOlskztck jets ttsMmisO. |
tcOMY toJ H Niwlzd dzd J2Oyjj A RtcOds zter ) Bsy dzs HEsf EMisdIls!
mMetslse jIsMisokzsIs Isj BB jtcOlskzte] ftsMisCtedmMisOdzdzdL Oydd s

1.5. RLBIfdr 2 MmMtsMisOes kcedzj esHO d ddzr ~

RLEBISBY dz" 2 mMsMmlsOo weodzw j Isfpw SH dzts 2 gL W Iz dzt
Istc OH ddgif sl sdz! L z2j &3 = Hdzv o' widzj dzgdV jcets G JdgjL
ZOdBtsdzj § dJdzW sted3OlsdJodzr &3 © 1 Istsd3 § dzOdzj WwWo dzv § IsfV
ddeW stedzdOyd® HOs I dL lstsfdzr 2 MtsMlsOo OL IO ( ¢ d&zO:
B@GetstesHdz » G OL 5o, O OCYj Mmjter d SdmdtstesH O,
Bz3d dzj @ z®E ¢ O OdzdzOL O.

VG dzj gtgrisdzd G toj HMlsOo dzj dz Mls &8 ffdFCdz'r Bds 5 I dztsls fsd
Cdzyd delstcOyd?2 o ftodtesHdesdy o jh jMmlsej dsyjls SO
B Y HEZEZOGSH dZse 5 MIsOdzH Otls O Ftoddzw Iss Msilsdztsh § dzd
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Belemnitella Americana ) zOMmilsswh jj oty dBY LI dzr 2 Mts
o j dzd yqides2s s detsh j Ba'IClz O Istsydzjj BSlsdesmdlsj o degtsv?
f totsd3d dzdPC/°C ed ) € 5zl to j Is dats i33CHQ fylg Bydziw Qtelss® (0, 011237
L dzOy itz C OL ' aZ®s ItsB 56 ON | dedets fyls ¢ 9jhjMmMsa® 5 sl
dLsbtsf sd3 Eedzj csH OMtsB@Ilsth fizfgip d |p fledetsdzls ¥ » j dz' 3.
RLEBIStST dww Ok celDjidpsiisistej dzO o dBtsdsctcO¥W dd ¢ . [ .

sfteiHjdzijddY dLktsf dscts MsMis0o O EedjtesHO ©LOL C
d tMmMOHC o, O OCY] 6MOHBYd = d &OcdBOIsd s Mo
LMtej Hdzj dedz IgOIste j Likzlslef 7 s tej H j dzj dad 2, HY dzdzj dzdzr |
ZlIsj 2688 jddz, 2000], fHtedejHjdzr dgO tedmkzdzSj 1. 10
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CAXTMtej Hd dzdzts ¢ IsdzOdzesdyd MSdd ~teiBIsT
tdmizdzs¢ 1. 10. RL SSEHMCR OIS iy Qdzts & t5 dzg je ey Od MO
[ 1 Odzdld®@t6e8,; R G dzZOIsBBO  Hte., 1998; [ j

RL tdmkzdzC © o dH dats, Yylsts kcedzj etsH kcedzj otsH BBt
kOS] cetts ydo dMSsfojdr o wiCdmsp B f)was.L sls U jdgls
¢ dMmdzj dzdzts 2 W s teldts,? o, dzfel dBjfaeB H OMKEH j oy O djfw o Ols
5CjOdsj d BMOHBYM & deastcdssloRs L j SRIASRIOWOitgm | df L bsds dx
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sls +1-7a5uvtajsHd ftedojHjdedz » © IsOBdzdyy HOdd -~ tsfy)
Fcdzj csH O dBOc BO(subfyj M d B @OC¥Ps, 500" HJ dzj dzdzse s (L
hjdzsydse » fstesHOR. IMmj tId ojhjMmlseo Outdsfssls 3ic Bls
128 . untsHMlseats {Isdrn oj dzduyddz i Mtsslse jIsMmise & "  d3d
CO0¢  Odeds@uzizy d dzts s fy dztlf Q@ dzdff jsdfzts sHjdaled v 5 Mzt j Mlse
( BOdzlsd 2 dets G t5) Fedzj esH O | J d3dzd, ~nOtOCIsjtedL z¥ h
MeMisOo t5ds M ficjiHCzd G5 20 Wjcddiaiag 5 + sOfj dMmmdzj
MsMsOe ©® kcdzj esHO B' dzd  sdziwgidded?2 § J tejr j d dggjje )
SIsC dztsdzj dzd 2 tsls  9-p dz§ yq dz{ | §f tets 6 t6 ©@OAdad EPSBHSds 5 L 1d2EBD
Br dzts ftcddawIsts COC " OOSIjtedLizeh jj dLslstsfder 2 M

gdMisj BOdUiMEBs] dLlzyuyjdd) dLolsfdd e ttEigdydcd
(B8CtOmME 2, Wttd@s? SCtwdmMlsOdzdaztses, MHjty Oddj d3 dL
L ddCtse) d&OyoOdksm! M Ol ¢. [ . )| OdddBsadiEg ,j
JdBdsedw d cEJijdzgjLdfm Odz3OL dz'-= &3 6 &k & tors dzds 2z |
MlsOlsdmMisdyud M¢d fGtej HMISOo dIsj dz' desd3 BOIsj tod Odzj (¢
cClklsdd d vtOdzO) of jtor j B dzs fsCOL Odets, yYlsts (
dets dddzj tOdzsed U MCddB3d n~ OO Isj to dddsta]SIO d3e O Lddzd =l
gL cOLdz" = CddBjtcdzdlsser n stezB s  ttshmr 4 2.
B MsstesyHjdzd2, 1989] foHyjwé¢doOjlsmw Ctetcj dzvw
d bdfsda MisHjtey O daMmw o dzj d3 d3d dzj @iz’ IsdE CRts fatls dry
1L Cdzsédlstsots?2 OMmMmMsydoOydd. I1ts HOdzdzr &5 ¢. [ . | Odzd
9 Cdzs Yyjdedw s bkdz' stcOtsmdetso dets?2 OMMsydOydd dL PucOL
slsl Hila, ¢S dZOHT 908 hddisdmMwe o HJOY Ooztfded § B3G zls «
OdzaBOL 859 ) o Cdzs yj dedw dsd + € dzts &ef Ists @ 52 o O JiBs 5 & @6yl ¢f
L Istsds Btsdz " ddziplsats CtodMmlsOdzdzises ( ~65% sk BBiBiZ ts
a.0 zdkOL T M Odsts @iz et oy LipsidsfOREe Il wdzj iz ¥d GERIHY @ ik
-11a, slsdesmwh dimw o ddidBzh jMlse jdzdes ¢  Cdzse dIs
Ceeduyud MEts?2 ddzd BCtkzedzs?2 Wsttdks2, O IsOCyj dOdzd

s dOmistswh jdi3z otc] d3j dead o' f sdzdzj dzts  dzflzig € ts dz! frfistd
Eecdzj csHO 0Odzd&zOL O, ftodyd @3 d3dzts ¢l 9 7d) iy M dzy .HIs. 0 OBIE KL
2009) , 1. sogl8dP@®ky, (L9IHERDPE) Mm19q=7 MsOo Isst
Yyd dzj dzOf teOo dzj dzdzets dL 2yd dzd & dzdzjdagt€ HO 3@ dzds Listy @ g @z d3
1 Isdn tcOB tsls OR B dzd Gimdzsodetsd3 § tsSHIse jtey H ] dz tc
Al . sOBJdMSsets (1989) . stesdgy Istsats, Bl dzts H s
CtedMlsOdzdzso ) OdesEBOdz! des dzj 6 S dd3 dL sSIststf dzm d3 fytsfls
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COtelsddzz OMftej HY dzj dzdV OdzdZOL s 5 MtsH j to) Odzd ¥
O ted d3d to, [ sted yOlsj dzv dzOW (cSEldw)-dzj cfStafCf OC to duf
LdzOydlsjdz &zO0 d ftejorhOjls 30 %. 1 5 -4dzO 't @ Bts dad@ da
(BOL ddzd W) ez BEB7 BB MisOo dzw s Is ftoddsj tedets 3 5 ¢
dLodzj yj dedz" = duL f zOMmlsse CddiBjtcdzdlstso sects MmtsMmlis
gL sslssfduyd M¢d dzj € dn C tod Mls O dzdzt=eaminsky ts égs © 30@8Y j s
Kaminsky ea, 200Q . dtcj HJ -Hadddr] WOezts® zdz0L 859 dL L Isda
B ded cOdzr 1 Czsedlstsots? OfMMtsydoOydd.

]l sHtsB dzOVW tcOMY tcsfmls tedaj Uafidls M O dzz3@ L tsdzis § ik s d&d dz
2O ftosBdz 3z dMissydg @O kisdg) CBHIO® ©OdJdzOIO dzd Bts af L (t
dzj e Cdrn CtdiiieO@ddsg fgsi Wideddiss f s dyd?2 dL sl
BOdIsd2 dzse s Zedzj tesHO o LOCtrilsts?2 MdMmlsj dsd . 1 5t
o jdzdyddz0 dL sl dsds WO ydsddtoses Odifd o e @f Bts |
fdMmisJ dijdodtsbiccoriqblaf tod dz¢# B2 JJ ~ddi3duj st Hatsd
I 1+ ¢ jtod d&3j dzls OR fs THqdB YL zt ODEHBOLO O 9 4 dzd -
WicOC ydssdzdtetso Odzdw ka6 dzj tesH O {LjOxlgffifdds? Shfs Hifdfn Is1OB
MdMmisj B3 -ZB3zb@tzdz ftetsdMrntsSHdIls ¢ lzlsWy j dij didtg e fntz@edzfp]
cOMmMlso Stesd3 G dzj etsH O 9of QadBid ddBedits 243 4 filstjdrdjts, o , i) O Ioo
zO a2 ,fés MtcOo dzj dzdé® M ke dzj tsHBA C OteB sdZOIs et W (

[ dzv  fgdzj dzadw Mbkh jMlsotseo OdzdwY Odzd3OL s9 ) Odats BO
MsMisoe © EedzjtesHO® ¢ . [ . |1 Odzddsse " Hoadc OjIs Istcqd

1 - dz0dzd yd J sMtsB G s B3 »~ Odzd L RO WicOC yd tsdzd
OdzAZOL ssBtWOL 59 Odaed v ;

2-MmMkh jmlsetseo Odzedj o 30 dzl ddizd dzjs sy gals 2 ¢ S@zy H azlz
¢ dzj icdsiH ©Is Afj dzt€ 52 d-Isdf v 5 ldAs P dats

3-ftcdodetsfy o McjHE OdABOL stsBKOL 8o Odzgd-tizj S B
stce Odzd yj MSse s keodzj esHO, MBHJjty O jetsMw o L j &3d

10 EyoOmisdy Bdtse | dzdzts cOzdzRQ I4sjista dfe@oz@s 9 ob dfd|te 55 URIS iy’
h MsOelststeORBd (1972), l . a. d 1.1. utsBtdzj o ( :
1 OdBsdzjj HJbOd ds cjtsadd3duimid) d ¢JsHddzOBd
[. 1. uttealddy di3 M MEMY).I§ 20 BPL ( isesdds n WlsezD 7Q dzdz O
1 JBdzd tsBteOLEZjIsMw L O Myjls MEBHEZydtetse Odzdztsec s o d
fted toj OCydd sSCMdHO d HIBECMJHO Ececdzj tcsHO M k¢ dz
BOdzlsdd wWodW kbW sCOBBREPMES] ojh iMmMlsats d OBJs
L OlswWdzlzls' § &zO Btsdz hdyJ G dzizB d dz mMtse d3j Misdats M
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tcOdzdzj f tosls j oL 52 ME 2 ¢ jOddyj MEts2 Ctster . 1 tsH
C OtcB sdzOIs " tcOL dzQed@fjldfpw d-idie s B izezb dz v ) df sy dIsd o
L dzOyj dztfe’, 3O litste ¢ Oded Y ji filfstisjls o g jsisfls aladets ) ts-Ezfp OFC tf
(B #Wass a) ftjHjd d-wubdc ks cRsHISE S0 .

[BlcOL 89 OdzdW OdzdzgOL © o dBZOdzlsH  s5dnj dzadgptOdnts d g 3s @ i
[.1]. uttsolkddd M MsOslktsteOdd (2004), shkh jf
sfdso dz" di3d L SClsster 7 WodzWwe Isfyw:

29 [ +4641348 321+ 65,9 C@Qd/ d&3ts dz
oot wh 2w 2R 24,6 CC @ @3sd

R A3J dzdzts Ma3d " J deelsjvdy' jrdzL ¢ Is o rafgiisotyddats W tsteds 26 dzj tot
BOdzls 2 desets OzRBOL ssBtcOL s Odgd™w B Wiydgw j Isfqpw 9 iy,
Fedzj csHO Od&zd&zOL O.

stsdzyd f ydqv MmMkeHbkSCydd d&O BGd hdj 6 dzkzsdds Is
Eedzj esHO o dzOMisksw Rizisc B igg Mgez] FdBini Misstosdzdzd € o
I'®gimlsy M Ibjd dd3j¥ sy ©OLd" § dBsSHjdd, ©OLods
stsB j dgdetsylsd 1 Isdr dsHjdzj 2, MdzjHkjls lsdjldls’,
d tOLdzr j ydtelsr dsrr Isd | dfchif@ldz” d3toe kfstesyJj M, M
1 Ofted d3j o6, G dzize  dzdz” | Oldkdzlm dsfids'dz | f fsEEBEdIST |
B OBt L B3O BOLdIstsse d cedfjtBOLdlsse ¢ j Oded y
Ozdz0OL s 1 C dzts ¢ d Is t5 0 @Q d 190jfrpny tsdy =0 Yy ts[dzd pj frilsdas O mdzj fetd doffr
qdzH o dH' , ISBEHO COC OdzdizOLIY tdzjdd difzd Q tdrfiisdaty odgidissP j i@ i
(e X f& &a). Clts Bl Widw jlsfqw Isjd&3, ulsts o BOL
dmn tsH dzts 2 1 C dzts ¢ Plsitszpos As 5 HNitcQ LH SR O dzd W ftedmikzlsmiseo
COtcB 5dzOIsT d stec Odzed yd MS tsd odJhiMmlse ts. L dz! Is te (
ftod di3zh jMise j dedets = j dZtsG Jj dede' § C OteBtsdzOIsr  d3d sOd
o 0tedOyd?2 d wldshdls| fzzdzs BYgteczOdzd § 52 ME OB das §f dzr

s O¢ sls dgd YO dzts fiy or h j, -dzjodfsfRO dz' Coes ) lsgfQ deds'ts § dt
Oy esMisteOdzj dz7 MtejHd OdzBZOL o f) o ¢ dzs yj dzed v &g
Hidwisw &zO Ho j-fgtl ¥ yd df i thesOddsiplsd@o 53 k¢ dzj to
dL sl s dzts °ez<1l 0 a . Rdzlsj toj Mdats, Ylsts dzOdzd yd 4 Ho Lz
OmMmMsydoOydd, tcOL dzd yoOs hdrafmw (5 lsdsimdlsj d' dats dk
ZjtejHSt Glsdj yojlmw HOYJ] o I5HZEHO dfdz ISHH-RieSiEedEs to L
1986], o IltkeSj t(sBjtelsf) JdCltste B dzOlky j dg Ho
OmMmMtsydOydd. 1 OdB tsdzj | cOMf esmistcOdzj dz0 f 5§ z dzw
e dzj tetsH O. [ 2O T~ OwOCIjtedL 2] IsMm9¥ Is HAAclglg?j dztztc dgd3 jfifi
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Ctod Mils Odzd@QRppR 0 O 5 tcOMYtcj Hjdzj ded® dLslssftse bkcdzj
OkzBOL " 1?2 §sfkdvydd BddLSd § OdkKBOLO®E f ¢
Nd bke¢d. [wkzcOv §s§kdwdife ditc] Higi@bodHsaegdd iy
i30a, ¢ tslswssmpylsmw ¢ c¢cBjL OL tslsdattadfzled fH Q dedzrtcjO ddr UAF
eOL dzd ydw dmssydzd S tso kcedzj csHO Od&zd@zOL O o {1 C dzsa6cC
syjodHdets, © dLB' IsC jH tf st )z shls® GBdeddzd i L aag o fste s d

BOted Oydd dL skt desegts MisMisOo O kcddzj esHO {f totsc
L sdzOdz! dese s StedMsOdzdzO [ v S kL s90Otse d Hte., 2011
(SHEIsO1 Hto, CABlSO™ CHItaD) 1 d ey g dels e Bdg! dz" §| 2 yOfmlsd Stod
SBSEOM jd dzjeSdd JLbsfsd bkddjtesHO i MeC
Btsdz' hddzmlse j Mz y0oj o Bun Jdaif Of & glzo "gh@@ifly dstlzts ils @«
MsMlsOo O kedzj esHO o OdzdzO L20 RO frirfn e dd@ Yudjddzd W@k dls Q CCyd
CtedmMlsOdzdzso Odzd&zOL © [ . | . dwBtesalsdde &3 d jcets MO
sSOC 4 dzjett Bl whddBO dO thdtsej Ctdzyd fuydd
bPedzj tesHO L j Bdzs?2 € ister .Oydjvdzji sy fiylS Quvte bofcdlsnj tastfrids)sls
dL slssf tso Fedzj esHO o OdzdzOL O | B IsHBj I d3je O fipfig ddisls te
ofMistej you smw d BESdjj L dOudls e dii H i oy jodlst
fjtedWjteduyuimMits?2 LisdOkd, MomEPddgrsbdj 20kt 6
d3dzd dzd tW"WHO dMmfMdzj Hise Olsj dzj 2 [ utsB tsdzj o, 4 5B 5
Kirkley ea, 1991; Schulze ea , 2004] , B lzls sSlstcOy Ols ! (
(MzBHEydtetse Odzdesc ts) d dzd 30 dzls d 2 figditpjc tste 8 fifhlds@ Y Azdz § O L
ssdzduydy Bl SCStdyifydd [.1. ststesalsddzO fp MtsOol
OzzOL O IstcOCIkzjlsmw dzgj CO¢C MABj"Njdedj Hoeokr wWOL dz
BdtsdzOMmMmr ), O CO¢ Mmdij " j ded elsteRditsEts . C Sieso sEts

sdzj HizZjIs Bldijkdls!, ybt azjefd§dOdig@Ezyowdlst
qdzHdodHtse M oCdzs yjdedwdzdd Ekdz' IstcOtshOaEd dats?2 ¢ O fits:
[. 0. vj2dstc0 ] MsOobkswOdd (2005), kS G Oy OjSlsls
StcOHdydsdedzts MuydlsOr Is BwBOdzls 2 dzr 3 dzd dzj e O dztsd3, W o

RLBBfdzr 2 MtsMisOe OL IsO d (dgT & Asdiaafis i g4 qZoOw
ddeW sted3Oydw Btsyjls B Is! fsdzyj 20 fted OdZOdzdL j§
1 dzj di3j dzge oy O MY o OdzABOL | o odHJ MOl lssts &
so jtoH ™ A o Cdzs yd dzd 2 . 1 sdz h ddzmlse s 1 Isdn f tod dsg
fotslstsej dzj Isdud M< d d3.

I sdi3ddds ke dzj esHO dhimdzj Hizj Isfw sOC Yy J gL tsls ts
f toj H Mls O addejtsds HPOGE'EN [Boyd, Mattey, Pillinger e.a. 1987;Boyd, Pillinger, 1994;



54

Cartigny, Harris, Javoy 1998; | Osteso © d Hte. , CAtYry ea, 2004120 dz
RLESIssf dzr 2 fMtsMlsOe OL IO 9 Odzd&zOL j d3j dzi J 1 O tlzdgj o
[ . 4. ZJdZEso O [J1bkdzOdses O ( Hts. |, 2004] , ) 0]
Fdz' stcOtsMmdztso dets PN 9 Qg s @) f EBJA dHE +@ , & GEgBOL 67 M
1 Cdzse d Istso 527 fiddidritsoyjdistnstfodj, dedztst stslss 23 a. 1 tod OlddsEOM *
fl oCdzt i dedw dsd Edz' stcOMmdetse dets?2 Ot yaey ERE, 7 -~ HO
3,64, tBdDHOsS g 3 MHtsHMNODILESREIOHESISO+I , 5 &, sl
CJdzl sdud MSts?2 ctkdf . o dzdzOL r o C dzv yJ dzdfsvtedzdf ff ¥
[JH&EZO dL dedr BdZdLSCO (5 dJdLbtsfdsdkdkz MmMthMisOslz L
omMmMsydoOoydd. IksttOw " OLOSkjtedLiEzjlkmy djiecSdd du
L 2Oy dztfN. 3] = d3dzj dzd ¥ Oolststetse OB IS’ [ 1 BDdzGGts &
sBtcOL 5o OdzOM! L O Myl kedzjtesHO tstetsH L jJ dgdes?2 €
RMmdzj Hise Odzd j L sdzOdz! dese s twOMYftej Hj dzj dad W gL sls
CtedMmMlsOdzdzso o W H|] MdzEyoOw jo B A0l ddzth sidz®yg @l
fsdztsy dlsj dz' dz" 7 NL alzOWjjddei?te j U H s slsted yoOlsj dzv dz' =
ftoj Hf BdzZOG Ot s, yYlsts O MIsOHdd L Oty HjddY OdzizOL
HOdz dzgj 2N jets tsMmisO CtodMmlsOdzdzO totsdz Ctstotsayy s j C
fsmdzj Htse Ols j dz' dets?2 Md3d dzd tcsdzd Ctescoets d BO
dL s s kedzj tesHO o dzzlsted Ctod Mmls Odzdztso ; Kirkiep@a,O
1991, Schulzeea. |, 2004] . ] Ozd&zOL Or dL d3j s @ ti3ts tg Wzsfitmdzm ¢
N o Otc! dqtolzjls Bls +8, 9 HEts +2Bsamg zd®y sl OC I d3mi teC ¢
OdzBOL OB dr S jtedzdlstse, dd3j " dsd o dzs yg dad ™
L dzOyjfgdzvi S EdgHT Ctsdzr MCdr Odzdz0O Ustisess & @ i) I8 @z dzwQjdisd
CddsB jtodzdIssor n -s,telz s B d RS Sz OL 53, OdzdzOL T gL d
yJ dztsiplg b j Mils o j dzdzts sBtsc Oh j dgr swy jdzr &3 dL sl sd4
CddzB j todgdds s ¥ s dzi slsdesmMdlsj dz' dzes dzj e S sets dL sy
B OBt dujMSdrn otesH, HBENROS @V disjycas a OFwzf A
smdztse dzr n dMmistsydzd € tso Eedzj csHO GCEABRBHT Csdzr MC A
L J dgdzts?2 G tster . Clstsls or atsH Mtse dzOMkjIsMw ) H Odzdz
dL slsgifzdz MsMisOelz ¢ jdzdy CE2digr Ssdzr MCdna OdzdzOL 59 .
Elswy jdzjdd] dLoktsfdsets MsMisOs O s d&jtty Bdzj
[ | Oosteso ©®O d HG. , 1999] .
] SHO SHW dlstsg, d3s Y dzts LOC dz¢ ydls: , Yyls s )

P sOoOdtstew d yud MS dn f sStetsH tc ts dz! st Odzd yj M segts o
sBtcOL 8o Odzedd OdzdzOL s CddiBjtedzdlstso d OB tesdIstse
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I sdizdddts  dL zyj dedw dLtslstsf desets MsMisOea © kcdzj
dmmdzj Hs9 Olsj dzj 2 OdZOZdL Jteseo Oz sl OC § | M toksis ded GG
Oz&3OL ©. CIsd HOdzgdz" | OS] ddeWstedZOIsdodzr o ¢ j dzj
d3d dzj e detzd € d dBselkzls BT s fteslssejdzi Isdud MEdd&id d
dimlstsydzd ¢ d oJ " jMmlse O &ddzj teOdz ddete’ ~d3de, ¢ dfttsy jfipim{@o detj i
OzdZ3OL dgsects o jh jMlse O,

J oW H stczBtsS CddBjtodzdlstse dLtslstsf dz' 2 Mslk
OmMmMesydOydd, LOCd¢ yjdzde' = 9o Odkz3OL Or, OdOdsed Y.
[Schulzeea., 2003].f . ¢ . v j IS SIgtc OB (20305 L cOd@zg 1 B Y to
OfMmMsydoOydd, oCds yjdede' » o Oz&BPLS , ! Is5¢ @Ok P dedrs O
ftoej H] ZOB] HtoddzWIstsets fABOdasd2 detséts HdOY OL 5dz00 .
L Cdzsedilsr d ttsjisdrHfsfdnsr ¢ f stesH OB ¢ J Oded yd M 2

l ttOBtls] s. CdzHtcdHY O M MsOolststcOdZd (1991)
mMiter d Moaddzy® Medz YWdHuHdzr 7 o9Cdz®g yjdzgd2 o OdzdZOL |
dL slstsf dd fijosdjdda) GnlisfipelzgfHs s ftedo desj o ¢ dzkzse d dzdz" §
dqd3j o j ¢ 5 -2 tsd3detOHn.ls dzj Is .

sO0Cdd3 tsBteOL 53,

1. l tjLkd O] ®&OMMsetsets dqLEzyjddw dList{:
d3d dzj e O dz! dz" J o Cdz¢ yJ dedw Bf dzO o' Wi digsdzO(d Ldijisat dd:
qdzH o dHtse, Glsdshmwhdamw ¢ 1 Cdsecdlstsats? OffffsydO

2 . [ Odedz" | dLtsbtsfdd kcedzj esH O, OL slsO Odzd&zOL
Bddzj cOdzseo Mo dHjlsjdz Mlsaksls 5 dOddJdudd o Mtej HJ
Eyomsddmipj §f @EGPL stsBtcOL tso Odzd W .

3. 1 5 o3dzj dzd ® Bisdz' " ddzflsoe © dMmfMmdzj Htse Ols j dzj 2,
OdzABOL stsBtcOL 50 Odzdw Mo d3j Misdets M ke dzj tetsH sd3 d30 dzls
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2. [ OMftejHjdzjddd OLBId » yYJ dzstetse
CddsB jtedzdlstse d dzOBftesdltse,2Isdfr Oc

SOC fsSOLOds o cdkOsj 1, ©OMftjnjdjddj OL
90 dzj 2" dr ddHdS Obtse jEB GjdajL dMO.ddzetksdgsh
sBh j Bz MH, ey Odds 12 fwddjmd o CtedflsOddj
Msyjl Brls!: dmMyfsd LsoOds fttd MeOs ddlsj d das2 -
B3 MsstesyHjdzd?2. [BBh jdedd d OdzOdzdL HOdzdzr = &
Bj sty Hjdd2 LjdEses hOosd HOjls &OlsjtdOd
ftod totsH dizER®OE SOB tcOL 59 Odad W O OCy sB sMdzts o Odzd "
Colsste’ | By dts dhfsd L e dlasd ifStash 5 h jOdadfy. § ¢ d

sdfmlsj BOdLOYdY CtdMmsOddss 5 ©OMY ] Hj dj dag
RO shdse | Mtsmse | Gtstkziz) iz ©&ezCEZqMRIsdic 5B R dzd
dtenOdzG j dz' M52 B &OMISH, sO0dZOHT d Sydes?2 ¢ kjted
HOdedzr & f; % OCIdujmMSdd EOkjtcdOdsd 5 OLslkkz o
s5COL Odzsf)! L Ols telk®r dag bsfifteds fdri df dzet6 0 o) ssH S d sy dzs
Yyj dzlstctso . ] MowiLd M 1Isdd3 otsLded$ dzO dzgj sBr- BSH(JC
Mse dzOMtso Odzdzts?2 3 ssH dC .

2.1. vddWdyudiese OdzdzO" B3 ssSHIS O St HJdjddw ¢

s 0¢ Blsdij yJ ks jo? faadge j , shdzeseo dz" d3 d dzOd B tsdzj
BZOMMser 7 dMmdzj Hse Odzdw rn MistckzCIskztcdzr » HJWJjCIlsse
1 dzj Sl trdety ) MCdJ d3gd Is &y j, S Isvtcasdg'C jslif i . R § Istsls  d3j Is 5 H
fiocBf sHESkBEWRY j § §tsddyj Mise j dzdes sy j -tzd, NQlg ‘dzls L s
MistezCbktedy 7 (dBiMERO ohHEBEISRG j dzj Isf). | teh this! JO
M jChtets®Bj SO, thHdOh j dzdzsets BJCtesMS s sd, ¢OF |
Lo sdfvigds LdsheiPis) ¢ RtesMC s ds  Hdzv dBOMMtd " §- d Ggé)dej
Y k& ls dffHadhatryanKaminsky Anashkina2012,m O yOlstew dz, 2z j tcB OC t590]0, I s
f sfmdzj Hdzd j§ GSH' , B dz@nclstel! Qjtc W iy tif jistW o talty ddzd s to tsro s, MmMtse d3
f sweoddzOm! o tsL d3tsy detsmls ¢ QoalstsBOIdud MEtsets § sdzlz yd
fsmMdzj HzE N dd3 L Odgj Mjdedjd3 tojL zdz IsOIstse & BOLEZ HOC

J Codeyd fHtosh dzsets Mistsdzj Isdw  dgOd3j Isd dzinw L dzOy
OCIsdoeder = yJ dzlstetse o [Bo@dAHi@wi,j Woodd 19% OB 5B D5 ] B dzd
OdzOdzdIsdyjmMSdj LOoadMmMddisMmisd, HtojHAdOL Oy dzdz" j H
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sdfisdaAdlaB. vise jteHddzdm! dese’ §J (toj HMIsOg &zj ERfirslh ts [
Glaisher1 9 8 5 pzi YIsdzj sy Wuoqpside8g Eviars Kiflawi, Luyten Van Tendelog 1995].
[Hd2OC s oMy 1Isd HOdzdz j o Moty oty d&3v  dzj dzOh
fzedzdOyd2, vyl ftedejdzts € dzgj Msf sMisOo d diisMmisd to
il Isddz oL dzd S dzO dzj sBrtsH d@3sMiIs! Mtse kzOMBso Odzed W O
OQdzdzOL j d o' BBt jHJdsSects fflsddizOd dsets M sMses O &

Il thdtse | tftjH]jd]dddy Ctdyj dstctO Do d@isls @] »
df dzj 2 dzO% L Qe dMdd3tsfls! MtsHjtey OdedY feddsj md fsls
M J SstcOdz! dzr » BBOC Md Bz diso .

4 56 dzOMmdzes [z s s y dBpydzéiaflacy, WoGdsztl04dk99f , 1 Isd [kt Oe dzj dzd

Na=KaOgm »3[16.5 latppm/  H@gn 252 (18)
Neg=KgOm 23§ 79. 4 N8 Ompgom/ c &5 (19)
Nn=KnOnms=[25°1 at . pjOmzz fd3 (20),

GHNa Ng, NN T CStsdzyj dzlstcOydd OL slsN Toftsictste @A lsath j o
ppm, @ Eim 2 fOnmso - S SL W W Jydj delst  f s¢ dztsh j ded W N- dhdpinds g dizr
BOF gz 3OR 12 8 2 tefts [ al j3IRf dnedy dzdzts

r dzw MicOo dzj dzd W tslsd3d Isd d3, Yyls ts CsL WWdydgd dalsr
r. 1. B Bdzj 91 O3, Ctolstster j§ tc O dzj J dmf sdz' L 59 Odzd
Slsdzd 4o sfw ks o 210 dade 'AKp 83t p p m7 [s Bd3d dzfm € c
) Otclstsh d dzM$C o 2, ,1988ztelAsmIDF%. d Htc.

1 tftejH]dzjdzde € s W indepcp jj dits tstif tedf datyg Mo dsdr(loA) dzts |
destcdzd totso Odgdzts 2 §  df ts dirfdgl) dzjlo fdBdiat@sdyon (O ded § dL dzlz y g
ftotsn sy Hijtdgdy Suted Mis Odzdz OAFALSANte | HdgB v j dafiets -Asif '] H
My jSlstetsdzd stetsdz, O Istsdzh Jdzk CtedMIsOdzdzO dzj 5B R BH d d
ey " OjIsmw M foksh s Mfjydod dsets ftedj 8O, ft
LWWJ Clsdo dalaiglz ISt fipls © dzdzts o Is. €. dgdzts 6 d 4 dL da
CWWJiClsde dzOY Issdzh JdzO tBttOL yoO tftejHjdzvjlsmw |
gL &3 toJ dzdzd j S sy f sdzsfy O dzdzCBEEEEL360, 2560, P4ASE, 170 208z
1980 BS o d dzd u&@dgd § telsso  d Ao dgEipiezs h § digfwh d dsv e
(lsOBdzdYBC221) J[jLickC®MWG. sz jo d Hte. ,

vOBdJYO 2.1. RSy demMdo desmisd ¢ sdztsm -pskGfisl®d dzdzts 6
l sdzdetsor j Yd|3580 2560 2430 2170 2030 1980

sl wWdydd dhs ) ro3 (4603 [4603 |[12803 |12,803 |12,803
i 56 dzts "mb dad ¥ d3
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2.1.1. o¢LBIdr j yJ delster o la@BzA3OL ORF fd3j b

I sdzr hddellseots OdzZOL 59 dL S ddi3B jtedzdlsse d dzO3Y
OkzBBOL O (OOt OW 1. 4dad{ tej tf teg dz'ids OlmAvEnt Islisaiisay D,
slsdesmwismw ¢ ) d3jaABD deddis a3l s tslsfdf jzis i fg b A0 wiflzO v Is dRdis dz
MistezS bztodats?2 f W3] §d SOSHEO OWBOL OF fwOClsdyyf
ftsH j ey Odzd v d3d OL tSilshPrs tols oW giaddkgds ] ¢ d |

Ntot=Na+N; (21)
[ibBHICO GftejHjdjddY StdyjdstOyd?2cBreB0of &
flstsdzjlsdw [.). wwsetsdjord d 5.0. sd¥joldicHEt

sdzé jgp HELIB86] HA&Y ©OMY O MfjSkhidBs STEBOL Of tof
fojHo Oedlsj 2 dats L OL dztsy Jedi S |s © Bk B3O o das' cHs) dzj Rigd
fMssise j Isflsodz “Hiddfs j @50 § sdsfh. 1 td {lssd §tjHdzOd
oMUy sO ¢t ¥ dyd ndelssts ofs Ifotgj s j jdedsy  d-figef ff b ¢f gdz-6 oz
Msslse j Isflsdgqisj cs : J

H dzV-Mmdfls § B3 :

m 1 23%,201120,40 175 (22)
Hdzv-d Misj d3" :

M1175=1,20 750,510 1% (23),

G HM2s2dMa17si SBL W W Jydjdals' fsedzsh j dedstlsazismis & § ¢
rdzv fsmdjHizs @ pdyg) EZOGQYEP -6 @~ oo ¢slsj uj Miso
ofmdzjH LO . 1. stsBtsdzj or &3 (1978) dmtf sdz' L s Pdzd
~33, 1 altKasgBohdf@d & s43,3 at.ppm/ Mds
1 OtelzB jy dz" d3d Oo lststc ORI H df'? 90 Luldriz jodzdWvis t& digatzy J dx
B ssHdC O, f sSHtctsB dzts JMedaslgsghdziiilBedge, 4 9 A5 B.S IS § s d dzO
B ssHIS ], f5 Motisdtsh jdpfft) ¢ §6fJ egjfdsdd b ) Dd)-R sef
BOC Md BBz 3O, 11218R4 fifiig® @ MR Q dEMpdzesS 2. 1), Yy ded
MEHj ) CARE] IOy GRs) (%1 OBV HE M St WY dnged ( WS d35 4 I
9 jddyddz0 o HOdM dzgj2hM jd&3 dmfsdz L z2jIsmw Hdv @atyd
ppm) ft Wtedzkzdzj :
Ntot = M2sZ [ Kija +( Kia - Kig)/1009%¢ % By L]ss (24),
¢ HKjia =16 at.ppm/cm, OK s =76 at.ppnif) g
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dZstcdddtetso Odzdz™ R ¢ 1282 M3

t diMkzdes € R D.10.C IsRjde d i ls d Jad\B (Otedgp@® Isd ff O
f 5 H O dddrdelssohnMilledge, 1995]

[Odzid M fodksh! ¥ OV dcO (tedhmizdgER ik, 2),dd
HOL jtodzj dgh, g dzofjc@d®s j0OQdd GitejHjdv v sy
Wstedj Nd) . (% Eyy std ik ko tsdeda pipst) | oy GddeOL ) j
Ctdzyj destcOydw OL GINR. oy Gldgitgdsj gLl bktOo dgj dedv (1
Ctdzyj destcOyds ONESO o Wisttdi ¢

100

80

60

% Ns

40

20

0 20 40 60 80 100
% laB

t dfkdzsS 2. 2. 10admddsmls! lsRstgdNa B ¢ figts i jsE:
O BB s HOMMD & tOetls' [[j2jt d Ht

[MtsB j dedatsils: & ftedojHjdede 7 o' hj ftsmstets] dd 2
0% stedsj, d € dzyj diistctodgid Vs O dedse00als fjw 5 € s W W d U
1282% MWa dzw s h j 2w ¢ dz@o deg Azdnfy s s O dz'Cdstss s ls dzd Y O
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prhj ®jssHdCE &k Mfismsese ©OMUjkO MfjChkets
fMsOolstseOdd (1986) .

[dzv feso jteSqd Moslke jlkflsady HOddz 7, 1§ tsdzkzy
By ssHJEC, Z2osd dz0 (B EPe dlsy wazfzsd3 S @®Is ¢ ted
Bj Miststesy Hjdd2) ftsojHjdts MefshsOs dj ddj tjLk
(tedfbkdsS 2. 3) .

3000 1 1 1 1 1 1

2000— -

€ £ A
Q Q T A B
o a
= L = 5 A
Z< ‘C';) AAiAA ®
Z 1000— A a —
— A Vv A£ A
A AN
N N aa 2
- 'A§ A A B
a
0 T T T T T T
0 400 800 1200 0 400 800 1200

N 'p at ppm N'g at ppm

W MmtsHjtey Odzd?2 OLtISO 8o (
tslsj Nia NgsG B & OMdesdslgsohph 9 8
5] Mmttlse jIsfise j dzdats

tdimkzdzse 2. 3. sttetej dzv yd
Na,NiT OL Bls B-Wtpts 3Or &5 60O
Milledge, 19

B
9
10 ttdBBozy dz0 CmstshOvw Cstjdvydy o&jyHE to]
T 80O O Isfyw dddzj 2 dzr &3 L Oo d g dstsflsw dsq :
Na= 1.99Na +32.3 (R=0.94) (25)
Np=1.84Njg+9.5 (R=0.87) (26),

CHNia dNig-t6OMyj Isde" § L dzOyd dedv C-tefdzyf jsdelsOA Yy ff2s @k,
[MendelssohnMilledge, 1 9 9 5NadNeGitstsls o j Isfilse j dedets C tsdzyj dzlstc Oy d
By ssHdCi [ o BosEdjaCtasal,9 7¢8dztlpas

I st 3] otjdw MmMslse jlshise % o d-j sEERG ) dzista @i
fsBsh v MesfehsOodyjd 7 &jlssHdS lsddyos lsiw
cOMr sy Hjdd] BBEMdse dzj dzs ks 5yt alzd [ 3O ENEIKALHf )
~16,5at . p p Boyg,dikiflawi, Woods 1994 o d3j Mmdtmpr 3fdkaiser Bond 1959.
sOCdd SBELOLBER, mMsfshmsOsddshls! O0dOddlsdyj s dan
OdkBOL O B jMijudeOjlsmv B &OESH KsY K Scis tzjus) dsdstats o6
sdzd 4 tod dzd d3O4ESd L Azt H oz imts )leze j Isfiis ® yj GAdasy]. dz, 200 3
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2.1.2 ¢Ltslsdzr §j yJ dzlstdaA o OdzdzOL O~ Isd

Il Odzd&z3OL On dL hiBJ sOd@stew dyud MSdr  StetsH, 0 I[s0Of
o' MsCdn bj @3 J Ofiste zYls Hda'd2j dz@ 2 s-Isd  gtg JozishtaO@ipddz] o
OGtej Gdtctso Odzdzaig Q dzlsites'te)dzd H Wl daed =  dzd nOtcOCIsj toj da
Cted Mis ©dzdz' f tod dzOH dzj »IOdsA Cls diffdizi.h Ofdzdssteized <1 B tsyJ dzb «
sO¢da Odzdz3OL On dTayns Ganikkdledge, 8B tsls j |

[ dzvw sftejHjdzjddy BN j @ &6HOHIzkp o v ind A Blaxis
tc O B tSTByjor, Ganil, Milledge, 1996] ftoj Hd&ZzOCO] Ismw Mmdzj Hizs h jj

Not( @at . ppm) = {5/ [ mAR(C) + k]@®A
GHMP C 54 WWd yslgddss" jfdedw dzs Bsets dL &BOSCMd sz dsse Rt 1(3t
SlsdesmdIsd dz' detsy MmMtsH j ey Odzed jH jo jAABABOL s SO L0 D@sOakj ¥
Rsmtf j CIstcO®, L dzOyjdedy Cbtter m ftcdojHjdzr o IsOBdz

EJIOGE;(I?ZCIUO 2.2 ) dOy ded e OF @t @ o5 p istdAszis 674 4 o igkE QY d@'OREO
|

) OO I sdzdzso r j UdMmdO, Mmd
1132 1282 1343 1234
m 0,660 1,222 -0,466 -0,405
k 0,340 1,560 0,770 0,751

IsMitd LEj MY HdvY ©OMyjlsse S (a) C6i MMhAyd]

Mdhisj d N23MEHED | s jzGGes oo dj dd* (12), dc

Mi2g2/M132=[1,56-1, 222/[D( B)4] +0, 66 R(XY)], lSCEH

n (C) 0,34mixg2m632)/(1,222+0,66Mm 282/ M132) (29)

{ftejHjdde =~ (&) d BN jj dtudfpddisadj ¢ ©dzpisdals
Y6 BORA) & NN (

[dv oL OdBdsets MOo dzj ded™ HOddz &, &OR] HEY

M jClteses 5 BjsBHAS), dMitd Lbj s 606 j t&E §

sdzs job  H 2989 dzts ) r dgdb ts \Ldixit dédd d RPpyddasa® d3§95, 199
Ka=16,5 latppm’ Hipfdkn=251 at . plpms/c ZRbgdes oi3j sSsHIS ] 5. ¢ .
(1986), St WwWdydjdzsr §tsegdztsh jodzdw M jSClsteOdz dzr

0-(M12kd -Muusid Mis j BOAY Is™ ud fgdz¥ 5 te 3z dzO d3:
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m 1 25%10m2>0,30 1132

HdN-fd Mls§ &3" :

M113=1,20 11320,20 12
Wdydg dalsrT
2.
Bj IssHd¢C,

w
w

¢ Hjm2 O me2i § ts4
1 0 ted mizdz$ §

Holzrn tOL dzd ydzr =

4,

300

Na, at.ppm

100

¥

0 100 200

N'a, at.ppm

2. 4.

t dmMizdes €

Na, NNnT OL SlsdN-W B tc 30 R

sttete dzv ydq v

Milledge,

I mewiLd M slhmilsMmMisedj dd & stsHdud MEdn
i dzjj2 Istiig jsHndzOes O giz® f I ts s jiedj

O BHBtGSH Mz
sSlsdetsfd s j dz' dz’

nOKBOCIjtedmisd S Ok,

| Od3B jItEQ 6 O
sflsdud ¢ kzs
syjddls: jefs
fsedztsh j dad W

fdzj 2Isj dzj Isfp d

Mmfd ClsteOdz dzBZ- ezt daf B § @37

. 3.

Yyj dzlstetso
fMtsH j o Odzed v .
fsLotsdzwes h dd3d MtcOo dzd o Ols!
[sOLdy" &ZO71bLzfa&]fiBlHd Qe do diz®
f dzslsdesmls: dBBOC Md &3z 3O,
slsdesmdlsj dz! dzlz &
Mtslse jIsMise s h j 2
O SHBIBHO ftoj HAZOG O] Ismw

¢ &kd 1 0 3B HsHasj smlso j dzdzts

ftsgdztsh j dad W

(30),

(31),
U s ez sfHiplo o 1 d

o d H dzOR dzr ®BIS Oy, i tsdzty azfsdgdzr -

ulsts fsLotdYjls dnfsd

400

300

100

0 100

1996 ]

rtezegdj

d
¢ s d

fMtsH j o) Odzd 2
{6 cEER61gj MNs, Nsi 19 8i6CEayos Ganil
Mtstslse j sise j dadzts

fMlstekClskwdz j

Ctsdzyj delstcOyd s ,
MY j Ciske®dzs dat2ts dzuzgf

200 400

N'n, at.ppm

300

OLBISO 9 O©

HjWjeg

tOL OB

sO¢

Oc
Is ts dzh
f
¢t

o J dzd ud dz

Mo wL Odzdzts G t5

tar)y § dzgfiz00 I8
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2.2. 10L0O HOddzr 7 5 wWOMYtej HY dzj dzd ¥ MBLOEESAR -
OdzdzOL O dL SddiBjtodzdlsses OB tesdls

10 fijtcosds {O0fj eBh jddY d Mdmlsj 3OdL Oy
GOl jtedOdztse 5 ©WOMYtejHjdzjddy OLBLO o fdsHd
JOLO HOdGd & micshmsemsokgyikEhnt diedt Omtgs 51 €9 tegt
MosHd' & &jyHk Mses?2 6 ©OMftjHjdjdds OLC
sjtedsHddZOBdUj MSdd kmdsedv & OdkOL stBtOL 5o Oded
COL d&Bj " jded¥ OdkkOLBo LIsdr c¥dyfs st silsy HOdia
BjMsseyHjdd2, f(sdj2, ©O02sdss d fesseddyd?:;
COoyjfmsoO SCtdmlsOddss OdkBOLO dL wshhmr§j2, Cs6j
Hiekedds OfY jClsOd.

2.2.1. {OL©OBs IOz WOt daORl ' dztsR 0O digds’ 1

1 OLO HOdgdzr » ®BiMfjydeOjls otsL @3dtsy detsmls B
dzj SBrBHJ B3BS2 Hdzv -ctgjdzjlsigou M& Jf € df ] tffCtastoe dats L 1daBH Oy
dqd&zj s hdrmw &BOIsj BOIsdyj MSdr djlstsHso . ] ZOotH idy Sl
dmmdzj H B OGEAJIY O ZzlsRiEZGBLZ®O ® OL ' HOdgdz' = 9§ dzt YO  Is
Mos2Mlso © OdzdzOL Olsdd ts& s lf th ff dzv § 6 d k@ s of : ts5 L A jys{dzts 6
odagjhdedj dzjeclCts HdOcGdsMisdtelzj &3 j 1§ tod LjdzOfCtw[ fif theHO)L ta
MstekSlsktede 7 HjWjChksos o OdkBOL .

] jtco OV e@izANYIOj tedL zjls cjtsdzsedud MSky L dyds
IsjCMmstsoar 7 f tsdzj 2:

1. OzOL sdesdzOw fHteso ddzydwyw (Htejodzww  dzOIW st

2. OdzdzOL sdetsder 2 t0O2 tsdz;

3. OkBOL sdshdts] §tsdj:;

4. dzOL olOmimftgy HEjdEf Y ) EZCOLOd]jdB sdfO v e dj

5. Isdf Ok®kOLsdsmd 7 §stesH (Sd&ejteddlsr, &Oc

( MisjMilse jdadz" | ctokzffdqtesoCd OdzdzOL sdesfder 7 ff tste
sO¢ Mtsdz , djtwOterduyj MSOw Mmygllls dfdls § dils fstctcd L ts 6 Bz
CdkzOMMduj MS 82 hkHds?2 cjtsdsedd, lsteOy0Ov Mmfjvyd
15 d3dzj deds 1 . R. ]l OcOdeso © (2000) , oL sy dets o f

fotso diziptie § tots o- Wl e O ¢ j dzd U j )i @O iOQUEIRQ Liststzizts ) dir 2
OdkzBOL s dzts &tz fnlsf ©dzizOL G dg MipsT B jgzdzd j . [ HRZOCE L |
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ZOMmistswh j i otjddy Bh jfteddwists?2 d, fixHd oMmjc
MowiLd Hdw ROtOCIsjtedMmisd Wwd Msceter e § ded MS & o d f O
BOL ' HOdgdz" » HtojHYtsylsdlsjdz des dMftsdz' L 59 Ols! dzj
sehjfteddvisr j, dimssteduyimMcéd Mmdsydeh djmy ddd c¢j

sO¢ dL o j flsdats, B Miststesy H dzd v @AY D Cd dssjjtd
Hicjodadr f dzOlsW tsteds. ¢ dzdsOL sdetsfyde j] S 3B j tedzd s dz
2O oM n HteJ o dzd f zOlsW stcd3O R kg tc O. ] sdgv Isd s
[ ] O Odetsea, 2000] 1 @dedf® OEggEAsdizBY {Cifistdaaskdiffeizydidgfsts ® ¢ dz
9 MtckzClkztcz MSLHOO O] @32 B OL "™ HOdzdz =~ . s OCdd3 |
fteso ddzyd?2: & dB dedE®F | 2 fi) Sds,s ydtsts d § O dafin SsGtg j 2RRr
4 J o jftely o d ¢ Ode S P W3 oS @atsM & O  d ¢ o MistLofizd 2 BF Gy v,
Ef slstcj B dzw j o5 2 sjtoddddz c¢cotcm Odzg j dz MC OW OdzzOL s
Cstete CIsdz” d35, SO COC tsdz Slsdetsmd Isfgve tedrd hj 2 MET QO fif Is

I eisascedud M2 § o @UdsiEDA jis dafs ) el skigd el deezs)s dsds
sjtctedIlststed d, o ¢ dzt yOs hdj Csted dede 4, tetsmmr § dzr J§
RZORtsHSdd OdzdizOL wmedzH d ¢ QHEftslrg oD, dzts )W stcd3d tetso Oo h d j MW
sBMisOdztso € On d sB d&zOH O h ( j sBh datsfls ! nOtcOC Is
f4bteddsGsédd, O bOSCx] d&Bdd tOdsedyd MSdd Mo ts2 Mmls

b ZBOL sdetsdets j J Ml jsfddg o j dzdzOw Cozf f Jtetso € O f tots
CddiB jtodzdlstsar 7 Isj dz, Mow L Odgdz' » ftetsdfmnatsyH| dad § &
ftsor h jdadets? ff to-SiddfsyOdsgs Bl d yj MS 52 Ctdztsdadzaj [ 1 O«
(A7 ¢ Odets a1891), 1OAZBO L tsdzts MAADBE &S 4 jstelalz SOC Y] My J ydwc
ftedL dz0Cd d cisWdLduimSd) Odsdkoddd.

ddzj HEZs N ddi3 OCMsdsds akjMmistsdgtste iy ded f o &z¢ Kigges j
ftosd3r h dzj dgdets L dzgOyd d3r dzd SIsH j dz' dats 2 ddzd clk®Y ts
fsCOLOdets dzZORd tcOdzj 9 dF]OBJEaAgHEE@R" S OeHsEts5 L
SBEZOHOs s ROLOCk,jtd 8 OMYtejHjdzjdedjdgs o dgfn T
Bsckls dewOls! o0ydkzé ttsd fttd fscddst | OdkBOL i
t s §d OkBOLO Esckls Wsttkdtess Ok! W L O fyjls |
BOLJ] H®@Ozad» Qdzdj d3J Miptsticisty g lzd®@j Isw ¢ OL Odzd gzd3
s’ § datsj ) .

456 ZOMdzs  dzdzj dzd o Bsdz h ddzllsoa © dMmidzj Hiso Ols
COMMBkOkttde O s o SCOYjMlseoj] &OEHEOdU]MSdrE Bt
fso jtorndetsfisd. 1 tod 1 Issdy3 Moats2Msea O Cted MisOdzdzs& O
BiyHEZ Mtset2, lkdadyowm: d&dh!' o djiBtd hdh HJjl



65
Mstslse jlsmisedd fm tedjdejolsdial jsipRts & | SdBigiipd W f € Oyd § 2
[ MmOt Cdo d Ht., 1998], O&zdkOL"™ dL ¢ dd&i¥ stc&&d k®a
Isd{f Ods.

lIststcOQW  dtglEffs®or 7 ftsdzj?2 © BOLJ HOdzdzr = 9 ¢
HgOGdetsMisdtclkzj d@3r = tMse j dedetsMisj 2 OdzdZOL O:

ltcOL g o6 ddzd € zOfmf Ctobkzf dshisd;

2-WsteBO CtodMlsOdzdzso d OCGte]j G OIstso ;

IsCtcOmMe O.

t OL 3§ 8d Mls O-daezasdz® d L 00y dzr 7 OGO OGE j tCdddsadCts
OB tesdlstsotsdts Isdfitsa. 1 jlOdz dets] MtcOodaj dadj st
Bisdzj j Stkfdr 2 CtdmlsOddase o fjHjkO: GlHjd
stczBCd wdBdted, ¢tomn Odzcjdz MECB2IsPodzy higcPdzd Gz ¢
sB ' Yydets wslsdzd yos sfpw Htoke ls HtekzeO fts cOBdIsizMmk
1 OOty S 5o EORBEBBRORZIG 1lHte. 199 7] .

s O0C dL & jsfpleflic, cOBdlskzm CttdMmisOdzdztse OkzRZOL O I
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23 tOL O dzd ¥y dd, Sugldf dw ~B sfddgH d o  H O~ . 4ntSHAdZOW Is] C
OLBsIsO M kEeojddydddjd OL i3j cdesisd Cted Mis OdzdAd t
did+2 o3 dL btezsB€ldlzt$adedzif(OiEss t6O2t5d20 ¢S klsdd [
Mlsstetsdz , »B dedgjEBRE@'E, st@Mt@cd HzO0e dsHeIBEOE EO2
Btsdzj j Ctolztf dz' j4 +@ dzHddg)d H 5B j(H dzj dz' OLslstsdz 5 Mte
Ctokzf da@fmldd &gz [ ) ddeykes, stsfflsddzr, 2003] . R @AOH Y]
tcOL dzd ydz" 3 H@JAIQtsteldy sBr BHI BB ftesoatsHdIs! M EyJjlilstsc

rezedds odzjhdzdds ftedL dzOSCtsds Cted MisOdzdzO O dzd3C
Codzyd destcOydj 2 MmMstekzClskztedzr » fteddZi Md?2 o CtodfmlsO
csdzze ' 7 CtodMlsOdzdzOr OzBOSBOEgdY stcwzOB dzt p @ BHY W |
MsH j oy Odzd W 9 tSH ts teviakuloavsky Adgigedskemsts 92 0[0 2 ] ftcd d3j tc dz
ftejorhoOshdj MtejHdeb 8 Ctdeyj delstcOYyd® otSHBSKGBHO 9
B MisstesyHjddd [rxd2¢Mm, [EkdM, wddls, 1989].
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IF'tewnj fkBddtOoyd?2 (6 Odqi®dO®dik] i stfiurEmsy g
H Odzdz" J RS MstczCIskteder &3 HJIWJiSClOdE o OdzzOL O~r .
1 Cdzsaxftstsed §jtocdHBIsdltotsets § OtcOGEjdzjL dMmtse ( Ofm
ZMmils Odzts 0 dzj dzi, gz Wity tORMetdx] o 0o ¢ f sHisBde' = S ted Mis ©Odzdz
tsls sOC s tsGts ) OdzdzOL OrR , dzd MsH jtey O A o dH
fsHIso Jte HOJjIsMw ftod OdzOdzd L jddZ@ajm oz dzt ¥ Gels © ¥ to o S
ltej 3 jto (tedMmMzdesE 220wy, otsB OB i | dzrdzdz - .
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licoSdzt yjdedv lsd + S dzscdlsso s?2 OmMMmsydOydd;

2ifn o Cdzt yjdedWw d3d kdz' stcOsMmdetse des?2 OMMsydoydd;
3iBjL 9¢Cdzs yg ded?;

4isB ZOMls! OdkOL s | Cdscdltsots? OMMsydoydd.

tdmMedss 2. 7. 1 OMftijHjdzjdzgdy OL BIsdz" » YJ dzlstetse
[Deines e.a., 1984, 1989]

v O¢, o IstckzBCj ltejd3 jteo Cted MmlsOdzdzr fn o ¢ dzx .
tcOL dzd ydz" d@3 MtsH jtoy Odzedj &3 OL 55 0O. b dzd3OL T fn o qdzs
ftej qiBzh j fise j dedes Neeg20TaspPm ts IspdezFO L ) o € dztsd §f dets® d
OomMmMsydoOoydd ft MtsHjtey Odzds OL SISO tOMf OH O Isfqw ¢
qazidodHtse s BN jBkz MHjtey Odds s 6@ BJ Pd o figdstts
ddzts 6 syd Mdzj dzdzOv ) ¢ e g dzelzj B L B8 5 St 8D KL2GOgipTzdz’s O §
odHdzes dL twdmkzdto 2. 7, OdzdzOL T dzy MBHjtey O dj
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MisHd M fjssdkOHOshdqdkd o IstekeS) Jtojds jto
Ommsydoydd (¢1+¢2).

sdzj HEj s §BHYJj S dlzls , ylstsH fiflsddve disjj"dg' diafs s af s o
ssets ddd dJdses &jmsstsyHjddy, daj sBLSHJES
shmEnisd o Mesks jlhlsadd f OM{ st Ods dedzsfls
B Miststesy H dzdd [ 1 Otp lOERY diaigf) Y PIDGE]. s160EB. 6 J H dzts L Is
C gils Odzdzr ©OL ded ydets?2 Wstedsr (sSkOLHEGT i btdd
ok dzOygdsdeder | Wistedsr f Hltedc sdzOd ddd ot dsrerdst
stz S d dd&. -5 O gAB&essd NS Ov 8 dzOmEd) dic @ls dzdz G ¢
HjWiClktsa. Clkts o t0o dztedd ts s dog  JshipSdzsdy d ts @)W dztsfo CH dal
stezeSd dd&. JtedeO ( oD ktezhhWOeos s gofps: ) ykt
CedMsOddsdsel sdscdd dL ©OL d & Jk@ddy 4 Oty J
Y dzZlstesiostafs HOO ( sOB dzd yo© 2. 4) .

vsOBddYyo 2.4 tOMftejHjdzjdzdy OLBIsdzr = d 9 BHBGISHC
Okz&sOL © dL btz dd&. 1. JtdBO d ¢. sOtetf ddem@ ts
Asted3O Cted | stczBC O dd3. | stczBC O dd3. otsls
d dma cte(n Na Ns H n Na Ns H
SCIsOL H Y
f) Istedctsdz 13| 200 133 03 |12| 329 103 12
Wistedis?2 @G 0-463 0-402 0-1,5 8-786 0-209 0-3,6

Ctod fls O dzdz

5COL HE
HEHJ & O H 26 491 396 10 |19 768 317 2.2
f Hdlted s 351391 | 241417 | 0-4,4 326-1210 | 121-513 | 0,1-4,3

W stedits?2 @

Cke, Ckg5s5| 994 254 17 17| 1346 242 5,3
sjlsteOG j §f 687-1357 | 228283 | 0,9-2,3 571-2121 | 122362 | 2,1-8,5

[ BSL dZOWA dzd ¥N. C tsdzyj dzlsteOydd OL-dsls® & tsth lisdc f3dipis od) da
Ctsdayj delstcOydw o tHStotsH O N9 ts dafippztdiplsde t7 5] BHE R YU, ;
e Hdzj J L d2OYj dedd ¢ Ce@aBf Bc®dz 6 5 dOK O3 q 2zj

vOCdd tBOQdOFzd Lfiteddi3OIs jted Odztse 5 MlstckzCIskzts
dzj sBABSHI B kEydls' 90! odzjhdedj R OLOSIs Betils @ dle
ZOdzd ydjy d MmisOs dddzj tOdz! dz" = o ¢ dz6 yJ ded 2 .
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2.3. [BGBh | ddzOv FPEREtY s ®2 fslso O gdgdr Bo
OkBOL sdtsfdz & fesoddyd?2 B0 d&zO hdase

e sMisOodzj dzadj CtodMmlsOdzdzso OzdzZOL O dL slsH j dz
OzBOL sdesdz" = fsdzvn, ©WO2tdzORr d fHtesoddzywer oo
RL BOLT HOdzdz" 7 UnjddglsitdzQUsd, d s tss sOsde  $ tod fyls © dzdzO A
tesmmr §d MmMEkh jimbeo fdedett H T @O dOtc! dqtolzs Is, s o] ts
MtsHj ey Odzdw d3d OL s5IS0O, ~nOtcOCIsjtedz” i3 Hdzv ¢ 5dz€ to
qdHdo dHtse d&3" dd3j delzj disoff tsfyserfdd i}, SrodedfisssdL
céemMsoatsC Y dztsmis d ftoj HBBj Istso, 1 dzj d3d dzlsts o, d dzH d
MisOlsdmMisduydi M¢dj or etsHr & [Hdzttaﬂsttsllzsxﬂ?@@ﬁﬂsm@dzdﬁtsna
( GdzOo dzOW ) , ted ¥d HoJ ( cdoavwdapdd J¢ telddstertng
CtedMsOdzdzso tOL dz" = tBI JCIstse s tc;Ofr]g[tGJHJdZszd“
Ho O fitojdgjdeder =  OOR] ste® Ctoed Mils Odzdz®lior @ zGBY @ j &
OcGtcj cG-QoNgf d [ sdzv € te d fls fd=iftodzvioyipfdts oodz' IStczB C j, C-OC
75 %, dgdzseHO BEdz! hj. J tesmimr fwa dzOdzd ydd BB
sBEMdzse dzj dets d3detsy j Miso j dedetsMmis! & dr Cste] dede’ = dMls

T Hjdzjddj §ofkdvyyd?2 fteseosHdddksh' M §sdksh:
OzBOL 5o BHAdES2 o'ttt d ¢ NENHMEE oM dHsi Wy OtEd )
(%Ng) , O ISOCYJ HJOG t@d¥aYs. 0 [ Mysiftc HdOEIderH § dzj dzd § €
BHAdERBSHOM dtj, It ¢ ttHds?2 f(sfkzdvyydd tkeazcay iy
otsCtelze d3sH Odz! M dn Np, dzOsifidede dzv 6 h OW  dzgj d3j dzaj 4 ¢
lted HoLd3sH Oz desds teOMmMftej Hjdzj dedd €tod fls Odzdztso
9" Hjdzdlst Hoe]j] Hssfikzdzvwydd M oL OddRdets ftsc dzO ) dadO dz
Jets OctejcOydd dBsydes cteOWdui MSdds M smsetsdz f s
ssyd ¢ M ¢ oNieH JiEOISOIi3d toj L Zdz' IsOIs § 9" HJ dzw dzd fiy*
fstf zdzw ydw, fteduyu &3 HBdY ffdziHdi?2 o or BtsteS j
Ctcd MsOdzdzso . MOtOCIsjtedMisdSC O Ozd3OL s dL ofMmj- I

ltcd tBhj2 NOLOCkjtedMisdSj SttdmksOddss OddkoL
Hsf sdzdzd Isj dzt dets MY sdz' L s Odzr Qo lststemC dJ d dzdls
e dzj tetsH O dzctidgdzy & Grelzyj dzgdw di3 o SCtod s OdzdzOr, O I OS:
fsLosdzddzts or wodls! tBh desflsy  twOL dzduyudd Ibdf sdts

SO¢ BEHJjIb B8COLOds ddyd, o tOLd n OdzdizOL 5
OdzdzOL O, M~ HHsd 52 dits) HEOMf tej Hj dzj ded¥ OL slsdz" = Yy
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Cted Mis ©dzdzts o d MmMtsmisOeslz d3ddzej tOdz! dz' = 9 ¢ dz¥ yJ dzd 2
Wstodidtetso Odzdw MmMtstslse jlsMmlsoakze hdr ctlkzff € todfmlsOdzdzts
b dzdizOL ' ] gipkhdyfdgR ME 52 § dzOIs ¥ stcd3”
bolstsgsizayj dz SCtodMmlsOdzdzr Odzd&zOL © dL tMmozassifizi ZM
f zOIsW stcd3" : IbtezBBs¢ (1 dhdzgj 65 1 jtoj O o¢tern Odec j dz' MC
MtcOo dzj dzdvVv JtoesOROdzdL qietso Odzr dzjBtsdzr "dj o" BBtSd
sdBOdA SOCYy] MzOBSOBOL sdtsfdets? Istelzs §7d (sutsjds fifr
1dtje) [ 1 didit HA Od yy tdzs, /JOHBe J dzDOWS.,0 ;[ On d Haj t6 dh @
d Ht. ,)] OX000a/y;j dzb ts, MmOy Ols oW dZakharckekm@dlimagdkhasiamtryan 2 0
1992; Zakharchekp Botova Khachatryan 19%; Kaminsky, Khachatryan 2001; Khachatryan
Kaminsky 2004 ; mOyO0 606, &08 208FalazhenRpBHachatryanGaranin 2009.
1t tOMmftejHjdzj ded & OL Bls &3n Widdedlsa 3 01 J)EERIR) dzdts
tcOL degstsBtcOL dz" d ftejHMIsOoadzj dzr fwis: ¥ wsfdatse dz' d3d
sted dL dzd s~ M f sdzd ) J dzdzts 2 Mg 4 5 52 &ZOHMDS ts] GO
Mz @O d i3 MH ] O dzd jsdgd ¥J dzdz'Pos) ( %)t 2 b @&g0&pp) 3 9 @
o' M dBEpML 300 jlso jtelsOv 5§ zdY ydfL Yia 4 256MHM Yds
fMtcj H dz] ONWEEOAADOppn) - OtcOCIsjtedL k28 Ismw -Hf jclojr ¢ Ne®iztA%2 H
SOC odHdts 8 OO VY"r dzdL S sOL Slsdzr = § s Zdzv y
ofMmjn OdzBALEUAIRMN A drd3dz] B j t6] ) dzsets 6 O2tsdz0 ¢ tern OdzG J «
M ftddy j dedes?2 Mlsifjdz & OctejeOydd OLBISO - OtOC
I sdzy+ w) d 1titsksdysitets ( da&. | sdiisdzsmtso O) f 50
OGtej GOYgzy OissE®OBSC sjitfddzmMitses fosdv (wlsj f dzoOw,
b dzd&zOL T dzdL S sOL Slsdg’ = fsfzdzv yd?2 ftcj HMNIsOo dzj
fshdzs2dzr &3 SCISOL Hisdud MSEdd3 (ddzseHO fOSIsdud MEd
2.8.1), Yylsts ECOLTr 90jIs friddse ¥ » d3jsH depztzded Hz0 B I b
Okz:zOL © [ 1 t¢d2 d Hic. |, 1986] . dtejHd 1 IsdnA ¢t
B dzd cOdz! dz §] o Cdz¢ yd dzdvw, sldshmwhdjimw € Ekdz2 SOt
OLtlO d dzj ¢¢ ¢t Ut 8ls Hfaos iz ls) deds@® (Isdr § s§ k2 d
[ On (d de, MmOYOlstew de, 200 2] ZCOL" 90JIs dzO d3j Hdzj ©
st Odzd 82 d OL slstsds. lrhj Brdazs §tsCOL Odzats, Yls 1
Csdzdyd Mlso s MistelkzC Is kztc dats 2 ftoddyi Md s OmMsls @ J daddzats | ¢
MY stcdzdtetso Odzd M+ fted wWOLAE = Isj BfJOlsSkZeOA. RL |
Btsdzj j or' MsCtslsj 3 j tcOlsktedzts?2 wodzw jlsmw (s lzdvyd!
Wistedis?2 OL tslsO.
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171 Co0OL dBBH dzts to ts H s ds@ I HIEMOUAS Q@ telzts = G 1, Is e iB tf t©fn dgti?.
LOBS dzzlssets SCIsOL Hisd yj BEfisc 5] dzls Az detisz B € OB tf df Hodz
stclzB € O4d5dith), yYJ dzZstcOdz! dets?2 fj Slststed Odzr des?2 MlstclkzC Is
stczB C O WBHPYGEPB] Bse Bded ) shdzs2de" &3 d o BdzsE dzd Mis
LOtcsHsSBgaRBEC sd3 ~ G2, IstezBCO dd3. 1. | tedB O;

{dkdsC 2.8. mOwLOCI tod COtlsd dz o dzlzlste ] dzdzj G 1
4

J t6 d
(16), ttodBSHEH] -0 HEdQkHY BEIHC s Bt ze 5C
CSCklsdd, ¢tnOdejd MCs?2 B d&OMd, U
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717 Co0OL dtsH destetsH dats € s O fHEd oz 2Mts ¢ 5, 8 T NoUsldits € dzd M s t
otsdzdzd Mists?2 CGtOdegd yJ 2 Wictsdzls®i figjstijdstic OdN WASE 5, o .~ U\
107 BdzcC 5o G 15, " s3, s IsEds] d Bzh j Mise j dadzts

fsdzdyj delstced yj MSsets, ~s7,-1, Rickhs YQ tog ektso @ @dp ff df dzin &
otsdzsC dzed Mmis™ d3 Mistetsj ded j &3 d yJ delsteOdz! dz" d3 o & dz¥ y g
sOtcf iz e BOdze j dz' ME 52 B dZOMIsJ ;

t qidpes e 2. 8. (ftosHtsdzy j dad § )
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1371 oszsC dzgd st L sdzOdz datse 514§ ® B 6zis § dzdefipls 6§ O vy C
f s dzesXdeO! Hisd yj MS 52 B &OMIs! ¥, -1K4 C sk b 626 © 5 o &
otszsC dzdMssets o yj dzsteOdz dats?2 se&aBE s jd +Mmj @
S5COl HisdUjMS ) dzO §jted¥ Jasdng C se Odk kZEe &0 0
sOEf JdUBeth dzj SHBRSC O &8 YjtejHise Oded j &5 L sdz
flstesj ded j o5, ~ K20 Istkek A8 idass ks dgfnddsigisd s d 4§
Yj dzlste Oz dzr g o Cdzs yj dzgd W B ¢ OkzBOL o Qd&ZBOL e, -

{dMdss 2.8. (fesHsdj dd])
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dtcjHdz] 8" MBC SOL BIsdz § Cted Mis ©dzdzr Odzd&zOL © 9o t
| sdzslsdySsets fsdv. ltod (st of MsC AL SlisEzyte fE!
dten OdzG j dzr MC OV, T@BlEH) Yy NGO Flzdesj HAzW stz ts5C d o3
stsdz yso ¢ Ow , ddzj eyl O.mOE @S Is jsta@imdf, d dzip6 ts ¢ © dzd3
Ld&z2Oydd3r » bteketsS: dd3. [ s-@BGisdzth fipEzEs®,n ¢ @iy, ks G tHe{dan
ftoj daslzh j Mise j dedets § tsdzd 3 § dedets 2 Mds BthJ dz' ¥ 5 ¢ @ Ots j CAR
dzj ftetscB h dzj dzdzr & btkBS | sdskyStses ftdv: i)t
fsor h j deg®©2 9] %

dto] Hdzj OL Slsdz" § Cted Mmls Odzdzr o s dzts ondzfSlalic d f 5 fz20f

W st d3ts 2 GiOdz 2, HtSHj] S O1L Htctsd H O3] d fJtcl nBBHAZ
WistedsOdsd, o dalzlstej dzdzj j Mls to tsij tfiae fi) czesplptDd L H tscff G j ffECtasfjfr
l jtedyd o d Hi. |, 2006 ; MmOYyOlstew dz d Hic. , Od2ifisheE

fMtcj Hdzj OL tslsdz" | CStedMmlsOdzdzr Glsdesmdlsj dz' daib’C tslisds cHOB
103 ftod 1 Itsdz dqdescHO tsdzd MBHjtey Ols i3d dzj tc ©dz!
[ 1 OR Oteyd dz€ ts, [ OR d dz, MmOYOIlstew dz, 1219012 Oc j &Pt H
HSHj SOl HiesdH" R OtOCIsjtodL 28 Ismw ytojLor yo? dats toC
sdf dydes ftej dqd3zh j Milse j dedets o sdzts$ dzd Mistsy o dzz Is tg j d
BjnOdzdL B3 tosMmis O. l jM! 30 R OtOGlajjtedz'dz’ BB Is thielz
Bj BZOL BO tetsfisO (tedMmbzdtsS 2.8.16), ddsts Mmfjyd¥
tojLizdz OIsj dzj SHdesC teOIsdats?2 Mad3j dz Ej = Oded L BO tots
slsdzj yojlsmw dzOdzdydy SlsOt Hicd yj MSdr ddzH d oddtsHets ofr
otsdzsC dzed s d@3 MistesjdzdJ d@3 (tedmkzdesC. 2. 8. 18), ylskt
1ts MsMlsOokz dBddei cOdz! dz = 9 Cdzs yjded?2 d dL slstst detsd
BdzdL ¢d ¢ MmMtejHdzj OLtslsder d3 [ 1 Or Oty dzb ts,5¢ fiz€@5 d dz!
CtedMlsOdzdzr B jdr M tsMmisOQodw jdi3"r = ctokzff MW stedd
Isj B j tOlskztcOR . 1 tod 1 Istsds Mted Hdzj OL SIsdz" §
or MsC Blsj B J 6OIskztedzr &3d 5 McOodzj dzd® o MSCSOL BIs
s tod fls O dzazr OdkzBOL O dL wis®dO ] | 28 dQ Bl ki@ sk
ftej Hdzj OL slsdz’ i3 Cted MlsOkz&ZOBd dL IstekzB s | d d&3daj & t
teOM toj HJ dzj ded d OL tslsdg" R yJ dzlstctso dzts d o s
Ctsd3B d dzOy d ts dzdz | Ctod MisOtzAz] ¢ Otc W ke 6 d HithRdsGds H tdilisitdstg]
ftoj dqiszh j Mlse j dzdets  smdzs2 des SCIsOL Hicdyj MEsd3 (tod
djojtodzsets vEOZO OCY] C€0O¢C d Odzd&zOL tse ¢ ten OdzG,
ftow di3sdzd dzj 2 dzr @3 d o tsdzdzed Misr d3 W tc s dzls ts d3te dc B digls d@ts J( tof |
(tedmMz s SRz Bdztsaldzj) dedzets ] M3y " Odeder &3 o3 =~ Odzd L B A3 to
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456 zOMdzts dzON d d3  H Gsdzdz" MiO U[Ols@A @i y J1iis § ufigtd jdzd 56 d
EtcOdzr S dnr tetsmMmr §j2 §tcj 5B dZOH OKldsy y(j>d8 Xi96) ) sCidsdOhig It
(v kO H). utflsOs KRddzj tOd dz@ & o€ dzs yj dzd 2
1 Cdzsedbtsos? (40% tls oMmjrn OdkziOLte f o Cdzs yj
sfdeso Odzdd ofMmjets o h jdL dztsy j dedetsets sy des L OC dz
djojtodzsets L icO@RAzOMW sStedditctsdzse lsso 52 d Ekdz O
z d3d tod dzdzr J Csdzd yui Mso © BwBtteOdduyud MEsets o jh jMmlse
slsdetsd s dz' dgts d3j Hdzj dzdzts 5 IsOdzG j dzyd Odzr des 3z 3 =

J tetsfymr § wa ¢ to jlsHOR pejts izd uiad ®dz® Is ftej H dzj OL tsls dzr
ftej HMIsOo dzj dzr Hokdsw 6 kzdvwydw did: Ctod fMls O dzdzO d3¢
(OROdksEe ¢ d&Oo dgs? fsfbdwydd OdzBOL e wjojtedsdets
ftsorh jdedes?2 Mmisj§f jdzg & Oc tdndgjdHtaevO dZiEBHG Y Is | Qo disidzQ . ks
410540 atppmdNe sls 50 HB 7 0 %. 1ts nOOCIsjtclz tcOMytej H
fpn SHdg l cdzOodes?2 Y sflEdzvydi?2 OBOLO dL Istekzs:
1 sdzslsdyS et f sdzv ¢ ton QfdSi Q' Grpktds 2 dz@sdgddz O Istd O B 55 1DC
f sHSB dz" § OdzdzOL * tcOMY totsistc Odzgj dz' o tetsfmfr § wna
lzO0dzd Odsts () j dzgj izt dzO) . ¢ ©jzdz@y ¢ #§ s & ez d 8 s GEfzfzO b
5 MO dzf dzd® M OdzABOY PAR] b Jsdnyasdesis® daPisd dz@z#) fn dzj H
dzj Btsdz' "dj of BsIEq d ¢ €M EAPdzdzts8300) dL etsfmr 2 u]
[1 OR Otem@u@®istcw dz, [t ydhdzedétsea, 2006; mOYOIste™ dz
(v jtemC d2 Khaghtryan )Kaminsky, 2004 . 18 tOmftej HJ dzj dac
Ctod Mls OdzdzOr, OdzBOL' wjojtodatse s uvddBORO M~ tsH dz
JtedBO, O OkzBOL' i gt@dadP s@®RBP ddrOdz@j  tcts 3" " dzj dzdz" ~
(1 jtcotsdzO2 MC OwW , s syt OYimehtyad Kaminskydz] @ DO ® ] . b dzdBOL
[EBOSCEPMEOYtEMS 2 1 jtjc), 6 t©OMftejHjdjdds O
stckzBtsC 1 tdsldystsets § sdv Rhacbusyarfikén®isky §004).tc 7 O dze j o

vsO0Cddz tsBtOL sd3, st dcd@ind toy Hdzldag ¥ d OHtelze d d3 Is
Mtcj Hd OdzABOL 5o dL stezBE 1dd@Bdzgjets 1 jtjcO s
Il tsdz "ddelmlsets dL dedr (LO dMSdzs yjdedj 3 9" MsC SOL
d4Jjojtodzsets  HijHO CoddHBOBO stchPHEBEPER ] VDD Ic
dzj SH dztstctsH dz" n Eidztse dw A sBtcOL 5o Odad W OdzdizOL ©
(oo j2MC B2 § &ZOLY Sttds?2 .
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O dzsOL T wdBdtemMCts?2 f dzOW tstcd3"

10 vdBdtemMCts?2 f zOWstedsy dL EZyj dz@¥ Odzds®d s s
fiesftesoddzydd: [ OdztsB tsiIsdzdz® O fizdf§ Sstewtsts dzeT fif@eatstsdztdc 0 2 ts d
[ j eptlzOB OtcmC 52 Mk tetso d dzyd d: ¢ dz0OB OtcMC 5@ 5,

1 dydaj dzj deMC sets o @S ABBEOL( s O @addgOr 02 sdzse -9

sdedmMS BB fitzgdd YjlCt tOL &zdyos siw 5 ¢ sy dzj ¢
d s -l OxadziC sets 6O25dz0 ftoj sBdZOHOs Is Ctod
OL slsO75qatpp®) d G sdady j dedets?2 Mlsj f j dile~ 2 506 t6 j lomy,d d
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Cted Mis O dzdzts d3ts to W HagHGjddej dzd ¢ tc OMEISO O dzdzOL ' G dzO 9 dzts
M smisOo d d3" h OdzzOL OB Itk Sd 1 XJdteduts, &zOn s
1 OtWHE f 1 Isddz Odzd&zOL T [ Ydteduyuts B &ZOHOE IS MY J

B dzj e Odz dz" d&3d o & dz¥ UJ dedpV B dAfste H s dsle 5P iy IOeMmifndedn d Oy d
dL slstsif dz' d3 fts i SoaEstisiyl 213 $DsIte®ang 2009).

b dz3OL T dL okdzSOdzdlstse |1 OO dO s Ej sOdOH'™ |
Oz3OL OB IstezBBE 1 OdzZHO ( 6 zZOo dzOW s zdzv ydw) (s

10 Jjs6 sOdzOHT (ddzr BJt6lsO) s OC Y F2 5 26,0 M { fiststets j t
ftoj daszh j Mise j dedets tCtelzg dzf § OdzdzOL T l o Cdz¢ yd dzd
Hodgd dzd ezt Is dedL S tsOL slsdz" | Ctod Mls Odzdzr Nig 30220, s 2
Ne~79 %) . 1 tsH ez jtoc Offtacdfsifjds@Ddzj dz2@ o IstczBC O 1 t52cC
1 OdzH O (o btstesMmis f § dzdzOW (s 2dzv yqdvw) . 1l s ts@®fils j t
o' MtsC t5OLNgISIRIBI740 (atppm Ns 1642 %) . s OC tlsdj YO dtsm:!
o MsC BOL slsdes? sz aydtcf B QElshbdslsdysses ff &
o tesmmrfwrn wjojttd® cSkilsdd.

RIsOC, 9 IstezBSC OR s OdOHT Oz o' wWodzj dats yJ
OdzdzOL O: 1) dzdL CsOL tslsdz" | OdzdzOL T M o MsC 2 M
OdzdzOL ' ¥ fj) dAfs@d Misj § jdz' ¢ OctejeOydd ftddi md, 3)
Msjfjde ¥ OctejeOydd ftddzifmd, 4) or MsCsOL Slsdz |
ftod d3d md.

1 joOv dL dedn dOdetdij hdesSts ftojHMsOs dzj
i dzO ks ¥3ts , fsfdzj Hdgv W  (( sSlsdesdlisj dz' dets toj-pH 8 @Y j Dfipds
tesmmr fwn wjojte® wdBdteMS B2 f ZzOIW tsted3. [ MlsOdz' «
OdzdzOL s Btsdz! hdqdzMlso © L Eyj dedzr = tsBi j S Istso .

O ZBOL T Wizt d C Ozl S 52 f dZOL Y t5te d3'

10 fotslswy j deg dywdgdpeid d4[ 2 o Sy das? ¢ dBBjtdCj wOL

tetsmmr fdz" §J 3 Miststesy Hj dzgdV OdzdkOL 59 . 1 &Z20ydlsj dz' d
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lteOLddzdd d 1 dai Mkt dzr . 10 ssmdzijHdzedy 20 dzjls
slsCter Ist OdzA3OL sdetstlz | d ¢ aBefif edsdfstso ™ j IstckzB € d d
dLeojMmilsder » B Msstesy Hjded?2 1 tOLddzdd §ted dzOH dzj q O
CddizB jtcdzdIsser | IstckBSCd ©O2tsdese r kd dzO, tcOMY s dzts
Ml ol B OHE sls ©O2 AL CSiststedzQ dzHjicdz’e ¢ . [ HJdz dL
OzBzOL sdesdz” = t©O2tsdetse Sy des?2 dRBItedCd | 2Odzd Od3ts

bolsstesdy dzdydes dL Eyj des tOMftcjH]dzj ded] Mistelz¢
Cted Mis Odzdzts 9 ) Bdesecd =  dL LIsdr BiAdlgsteasy mj tdzdd, ¢
[Kaminskye.a., 1997 1998,2000, 2001, 200%,2004 2006, 2008, 2009]

Il yjdazsds Hdzw dL kyd dedzr 7 dzOd3d O 2BAOR o dafsif) dAf & L
Sydes?2 o BjtedSd | zOded Odzts, [ s stCdltsf, s tstots o3
fiisjfjde OctjcOydd Oe>tsIsSA )o. Cutdadj mid@didzQ RdzO(g dad W f
CtedMlsOdzdzOr L tetsmimr §j2 oL tcOMisOr K tdds 5AdzdzOE
OzazOL Oz 6 O2 B8dzO | Z Odatf=llgs 603 [Hdn 7s39)C ddis SO 1 £ 2
CdBBitocdzdIstsor 7 IstclzB sNg Sl O 28t5dzOH & ZY20. ( Losdzd " d dzfr
ststesdzZOdzH j Az d | EOdzd Od3ts Mmtej Hdzj OL SIsdzr 6 Ofip tEROO6OCK
at ppmmstsilse jIlsMmise j dzdes. ¢ dzdBOL " t©O2t5dzO r 2d daj ols sz
9" MsC 52 Misy f J dz ¢ Octcj Gdlstctso Odzdets M ls d OL 5O ¢
MsH jtoy Odzdj &3 OL s5Is O, agipmy tljted "NOBdfdp & 0dMj - Istck
cO02dz0 fftoj sBAdZOH OB s ¢Bj laOL thk dgj fiz§ dzd gzH ¢ sdgWudOU |
fsfzdzvydd OdzdizOL O f§wHIse jtey HOjIsqw ofmj d3 ¢ &Y dzj
r z2d dzO. s ted Mls O dzdzr OzBOL O 1 Ists2 fsfzdzv ydd d
FOtcOCIsjtedL z¥-sy j df dgls siCetzls d 2 dz' dze its fisks O a2s3dR Az G o
Y ipdud MS d Bd s j ddshisy Bd OS] weodwe sy daj
Motsj sBtOL dats o dzlz s tc j dzdzj | Mistetsj dzd 4§ . 1 2O yd s j
B 2Hy) Stcdlstsear d3 G teOdzOIs ts 3, Witttedtf jtod$ dzOL 5, ¢
MtczSCIsktets?2 dof jeEHfRKEO co" MsCsBOtdyYj MSddzde  dzd
sBtcOL 50 Odzd fiy! z0 tyJd dz Btsdzs h dn G dzkz B f dg@in.dzts 2 o
sCIsOL Hicdyd MEsy ddzd otdzsC dzdMmistsy R OwOCIsjtedL k2] Ik
(i SMszteOBd) daf Rgdztf csEzpdiPdsidzf zOMmisdy ME B2 H WG
csotstedls 5 My jydWdyd MSdrs EfmMdksedwr BtOL 5o O da
L Cdzscdlstsos? d kdz stcOtsmdetso dzts? MtejHj, BJHAEB2
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| mm

tdmiezdesS 2. 10. | dzlzls ertmlzj Q dzdg®iic® j dflad j tc € fipff 'Ms Oz {
lteOLddzdw: ©O) ftj dd3kzh jMmilse j dedets f sdzts2 dztsj, B)
[Hayman Kopylova, Kaminsky, 2003]

1 4 Mdisslstew  dzO@ Ists, yYbts s teOMftcjHjdzjdeds OL sIs
O RAs Hzs 3z Isdf 2, dzad tcOL dzd y O Usdgd ¢ Hfots din tsonustOle tiztf
Zcdzj etsH O. v O¢, BB dzj cOdz! dz j] o Cdzt yjdedw o Cted
shdses sz Slsdesmwilsmw ¢ Edzt steOsMmdatse des?2 OfMMsyd Oy
stk Msslse jIsMmise j dadets € 1 Cdzsedlstso ts2 . RL tslststf d
S Bt 3O dzig Jals'tc 3O dz! dz" 2 2 d3Odzlsd 2 dzr 2 e, O OdzBzOL ol tof
Odets BOdz! dets-dzf c BB dg®lIsts ZCOL " 90jIs dzgO@ Ists, Yl Mt
MrtsHE Bd3ssHd dz0Od3d yj Mdr [k Mmdztsoidfiytnts Is odgtds frpls o tg @adatz” Az dz
Edzj toj dzdzr &3 ftsH jtey Oded j &3 Bdtscjdeder = kG dzj o sHBtGSH
Fedzj otsHiStctEH Od3( .

10 CwO2dzgjds LOY OHY 1l eOL ddzddd, 9 hlsOlj 1 B¢
B sdztsy jdgdz' | ©® 200 S5 LOYOHM j ©0O026dO r kddO

OkzBOL ", MBHjtEy Ohdj oCd® yjddw Mo jten ¢ dzke ddzdz =
L Cdzsedltsots? d ko sOMtsdss dzs?2 OMMsydOyd2. ]
5 0o dzs? (Buangvesayafo 8] . 1td {lksd Stdfikodd {§

BJLOLBSIsdg 3 ddzHdo dH OB | M©@] Hodlg e t8sAs dz'd d3dls to j dctc ( f
9 ¢ dzv yJ dzd v d3qd e j torn ¢ dzz B d dzdz’ = aBB3d dzj e Odzts @ nOtO¢
fMistctsgsdad j 5B tSE ON j dzdzatsls ' s Isw y Falzr ®ills, d7u Q48 d] s o @ dzdfiny
fsfedz" yd?2 Odzd&zOL O o totsfmrfwn [ OYOHB (dojte f
dimstsydedStsoa. J[Hddz qL 1 Isdr dimtsyddStses § tsHtsB | dz
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l sk Bts SR OEO&E BdLfsfzdYyd?2 OdkkOLO, ntcd
[Huntea , 2008] € LOfOHE Bl ©O25d0O rbkddO o €ddE
{ SdgH 5dzd ©) ©OMY tsMisteOdzj dzr Ozl 500-80BydERPM dizj O 15 js ClaB:
OL 5@ Sas B2 08 5 5 5% fuidg joBd®G O 6dzr | S tod Mls Oddr C
SCtdts Ity lsd ericSls 2d tskdpsies 2B g Bsn @y § 5 oMt
OLskO §tedflsOdds )l f yjed@? sazChavesd O2Das]],dz0ts O fi) §
psMiss U2 5dz® s e BOdzH j dz' .

REOC, o wommrfvs d keksS0O0n Sy dsodkj tdS Odn
©COL dzso qHdesMisd §sfbdv yd2 OdkoLO: 1) ) eoSlkdyl
OLslssd o OCtk] ¢ NssDOBdzs 22 W Siptdj H dzj OL ©ldzk? | M® dedkC
OctejcOydqd OLskO, 3) MiejHd OL Blsdz j S tedils Odzdz

1od 1lsd fMdjHkjlk sldjlsdls! 6 dil6s @S s3 ot
Odets BOdz' des-dzf E B 5 RBOL ™ ©OMY tsfstcOdaj dzF zOJ B B¢
OkBOL sdsfdy &3 o ddydwdd. vO0Sdj §tdflsodd
LCsedlssos? OfMsydOydd d Ghssjdds %0©0SIs] tod
LEOddOdBs d [ &fy ssCdlksm (1 jdsj Mkt &O), O IOCY.
MgHjlsjd Mlsaksls & Iksd, Ykt L doyddsow yofls!
W skt OkOMm! o {Cdscdlstsos?, GeBBEOM | ddats?2 OL

O ZBOL F -swEtelgs? S 52 CSEEOMBBR) § OIS 5t d3f
[ dsjcOkteds j HOddz j {fsh) Cod@RO L Gaiats@udasan lsqf L i

dzj dgdzts ¢ sy d fdzj dadz" . 1 tsdz2 h Ov Yy Ofls! Odzd30OL sdesmdz n
HOj S, Mmddadkss) J &OBitsdlstss f§todlkistsyjdzbs0Q i¢
f ZOYW sted3O®) . | &ZzOo dz' j OdzOL s deisififislz’ | o -5 BB § f teti2ts

ftesoddzydd [ Otsdeddz (stczBCO. 1 ddzm©2) d o -4 iyl
sdlsow, o ftwsoddydd Akfmwdy ©OC j dJdjslsmw ¢d
OLtslsO d dzj Slstste’ d@3 Mo 2 Miseo O Ofzzs®a fdzy dsdi ,dzsB - @
OB © BOLJj HOdzdz" =, CaBignysiplsl®¥p Odzr dL OBl |

Its HOdzdzr 5 tcOBBSIST [ | Ots wwWisdds, 2008], MmMtejHd
ftc] SBdZOHOE IS HEBSHJCOL HitSHT cktcOdz ¢ sesse] clisd 11
Ctod Mis Odzdzts o . J Mted Hdzj OzZBOL Sdesmdzs? stz C 4 1 dd
CoddBddzOydtsdzdz” §| SCtedMmlsOdzdzr f jtoj R BHdS?2 s ¢lsO!
sBh jets CdzdujMmse®) d &OBddOEdy j 6 IsiOdzdg@Lyr @ ( JsE
esfdzd ftoj qaszh jMise jdzdes 5 lsOdze j dgyd Odz! des Bz d3j =
9 WjLbkd O] Md3jde (JdzscHO dzgj SHdSCtcOIsdats? ) IS
[Luea , 2012]. 10 destedzOdz' dzr 2 dBitFORAFY" o3 L ACAD L t¢ tDfrfss
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5B &ZOMisd StdmsOdkdzd (tedhmizdse 2.11, O). ¢d&BOL"
JLebG] df & fthde Wi, Bile@Emsed? 012] . dtjHd o8 d -
fio] 5B d&ZOH O Is 3qdzj tOdr bkdz beOsMdzse dzs?2 OfMsyd Oy«

t fkdsS 2. 11. Idbklstej dedzj i flstetsy dzd j

Ctod fls Odds e
ZOd Hizdz, 2) J1ddeRi02, (e dagdog2] [ O

Sdzed dz 1

1t twOmMftcjH]dzi dzde OL SISO OB yOJ IsMw  HNl50H ts{f
2000ppm) iy Cdsdk Misj § § de' ¥ Np@@3j0c%)y ddd frite B0y 0F0EDBNdz0 v
Ned4050%. |1 yjdzsdz s Ctsikfdj Mk Mes2MmMlsse OdzdzOL '
1 sdzslsdySses fsdzv Pten Odzg j dz ME 82 B ARZOMIsd [ | OB

I dLltsf ds®iz MBPHs®BzHzcedjdc)sH® s Isdifkz d&d
(Tt ddiszh j Mlse j dzdzets bk dz steOtsmdzseo dzOvY OMmMMtsyd Oydw)
C OkzBzOL O3 vjojtedzsets s dIlsOw (Qartygrisealz 8OF I di dEZDAQ s
tcOMmf toj Hj dzj dzd & oL s ®d Msdddygls O & dzdzg GgOY Isw HickzG
ftcj SBAXZOHO: Is BlsdztsMmdIlsj dz' dzts Nioed@400pem ds Istfias g r hd jdazdftD 2
CtedMisOdzdiits o 2 B Y O Isj  J dz OG o d ®Y dnds Neg@sts IS52  oH O d&
sdzseo Oded d { IstsG 5 ddstsy dztsy Istste j HAfjtEipdEs|ls oW dzO M n SH d2
Cted MsOzdzdL Oyd d, OdzdkOL " dL Itz ¢ d -12250/ BBdapy . ¢
fts MicOodgj dzads M OdzdZOL OB Is-KIPSButs 21 dgdefedar. O 2z jds ) z j dzd

10 Isjtetedlsstedd [+ wdzd3'd (daORteg@FE G dzaF@1~' 1 sc'tsdiz dzts
] jtcotsdzOyOdzt dets OdzdzOL T Br dzd B d&zOtcky j dzi 9 9 2 B&BEMH
My o-ptslssC iz sIs stesHO [ OdzH OdzO2 . 1 sL Y d B ' dzd
[P wWdedBO) d tetsmm" §d 142 dzHtsd3dz@OBWigeal | w20 1] 1 s
B 2¢ d 142dHts o] 5B BZOH OF Kot 4DAS8H0HPE) O ksdztedn ¢ Is S



elo
fsded ) j dedets 2 HsEsEBdRPElsIsSO3 sty 53 %. [dad ftoj HMIsC
sCtozedzr d3d CtedMisOzZOBd rlBFA.SHYE EPOH d tcd T fiz) U P da
ftcj SBXZOH O Is d3d dzj tc Odz" Fdz stcOsmdzetse dzts?2 OMmMMmsyd O
tcOMftcj HY dzj dzede OL 5ISO, cOBdlskzmkz d ftoj sB dZOH Oded
Cted Mlis O©dzdzr BdzdL ¢d € OdzdizOL Q@dg ftafjdsedgjtc@zdtdslasdats 27 s
1 ddzrn ©O2 wjojtodetsets sdlsOw.,

[BBBMNOW MtcOo dzd Is § dz' dats dzj d3dzts ¢ sy d fydzj-siaeas jj 2 MG
f zOIs W stcd3r Mtej Hd dzdrm sy des o7 HJ dzd Is? fts Gt
dzdL S SOL slsdz" | OdzdzOL * M oy yddsIsisflsj 24) dz fftc j G
Slsdesmd sy dz' dets f sdad ) J dedets?2 Milsj f j dz* ¢ Octej eOYydd
Msifjde ¥ OctjceOydd OLBIO. 1 tsHBBd J Odd&BOL'™ (I
1 jtlej 0O (¢ten Odzc j dz MC O H jsis pgaRinfisls § 5o Qs s g tsH dge
Motslse jlsMlsozs hdR OdzdsOL tse © cdzze d dzOR L j d3dzd .

O zd&zOL T RAdZH M OdzME 52 f ZOIW Stcd3r

¢ zd3OL sdetsmder | twsmmr fd © RdHJI t©OLtcOBOIST 9 OB
C stej dzdzr § Ozdz0OL sdetsmdz J f StotSHT st dzPIsd o j dz'd dzdid
CddzB j todzd Is T d d&Oiftetsdlsr 2O RAdHGBMOdNSE 82 f dZO
KJdzlstc O@RIDEES 2 I(sMEIBR) dzs[2 SOSM@RB2 (RL o jMisder d3 d3j Miststet
CIDPw o dzw j Isfqw OB tctsdtso OV IstckB SO [ OH Y & @aldBde.tc dad (
CdzOMmlsjtc® 1 jnOteHdR, ZzOr sHWh j ¢ sMWEIDB) , ¢ dodzBlyg @eldzd s
CddizB j tcdzd Istso G ts SOV di@ 2 eehpldcjz c€ §dzdzj S yd2, o]
G J ts dzts Mdintzfe.a| 2012; Ravie.a, 2012).

o2 Mise O dohdiffda Gl CRS?2  f dZzOsW stedz" , MEzHWw 5 dBBRO
MtcOo dzdIsj dz! dets? BOdZs dLEZyddzr . weojHjddw, GCOMOsN
stcztsS CddiBjtedzdlstsor n Htsdzj?2 [O2deflkzte d 1 020
d Hd dzd ydzr dgzdicd MIs@df dMmMmdzj Hise Odedw dzgj MEsdz! ¢ 5 O
fsLotsdzwels MtcOoadedls! OdzdkOL "™ dL 3j Miststetsy H jdzad?2 R

s zOMmilsjte 1 jnOtoHGE Mddgdsistddd lsftto r6n Isj dz, OdzdzOL '
Gt Odzlz dzs a3 Is te g telkDL HHjodgW ¢ dstelz f ff © . sted Mis O dzdzr tcOL d
sMdese degsdz 5B dzts B¢ O dzd HtSHj Ot Hietsd H s 9 , hf ddzd dzj ¢
dzj f Qo ddz! dets?2 W tstcd3” d smMéesdkSokd. [ j d&od jtsmdisd
sCIsO1 Hter . 1 Odzd d frifdig dHidsoCiads o 1 6d dgGC tets B dzts d3€ ts o .
sBteOL B5d3, f)tc N 4Z}8@ApEMs dz'fnj f(sded ¥ 4 dzdzts?2 Mmisj f jte! 86 O
Ng (28-44 %).
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RLEjted oo jHjdd ) Euyjlstsd khdse dscts oLt
ftedojHjdr delzjntef Qumdy ster wWOMTtej Hj dzj dzdY OL O o

tdmMedes¢ 2. 12. (1 OMftejHjdzjdedy OL sSlsdzr 7 yj dzlstetse
CdBjtodzdlstse (1), SCtdczsdzj cOlstsea (2) d ¢

1 sdzy 1 02t1c0¢C Ote Hddz faf ¢ dzsC\f@lgBl§| teAdlzddstso ' =7 Isj dz, (L
CtedMlsOdzdzso O dzdkOL O. dtocjHd dzedr HBHJjSC Ol HtesdHT
ftesf steydd ftod L dzOydlsj dz' desdz tslsdesdlsj dz’ detsds iy
Wtsted3r . s OS o dHdzts s@®dzd g i da8 @f 2t j1H2j dfj dzed ¥ OL BIsC
] O2.c0COtckzte ftoj sBd&zZOH O Is fMtej Hdzj OL tslsdz Cted Mmls
fteddj md, MsfsmMisOsddj M cdOodis?2 (sflzd¥ydj?
fsfzdvydd M tidshdlsi dgoday | i3t @&§ s @dz'o dg Ot ks fsthls to
OdzBOL 59 © IstezBCOR A jdsteOd dgs?2 cCklsdd, ¢tnC
sOB d&Zdyod 2. 3) .

ltedojHjdzdetsj o' hj fdmOddj bdftsdstyd & Mot
stk tsC d tetsfimr §j 2 deciPizr dZd Uzt B o doidapgfolL s i3 e © i) dzl
sBtsdeso Odadets?2 IsdfdL Oydd OzdzOL s 5 ttOMYtcj Hj dzj

2.4. wdMmlsj BOIsdL Oydwy OdzdzOL s s Mtcj Hdz] BBz MBSH J
CtedMmMlsOdzdzso OdzdzOL © dL tOL dzr n i) Miststets

l§jtcorgBhtg dzdjy HOdzdz" = 5 MtsH ey Odzds OL tslsdz -
ftocso jHj dets dzOdzgd 2O tshdese ] MmMtseMmise j dzder = H Odzde =
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cSCkisdd, ptcr Odze j dz' MC &2 sB &zOMIsd , 1 teOL ddzd d d
1 jtco sdzOYOdz! dgtg des™ 6 2 L € tcd MisOdzdzO Odkzd&ZOL O dL 3
9" BSLC O OdkKkOLts, RmOLOCkjtdLizsEhOw COYyH'™ 2 dL
CtedMisOdzdzso . 1 jteo dydzOv MlsOIsdmilsdyd M OW BKOBBIS
9 dL Eyd ddd fRfadgCjldgitaa) wie X ted MisOdzdzseo &5 fMsH | toy (
OL sl 0. stesdzgd Ists@ s, st tej Hj dzv dzd ! BsHOdz! dz" §
HjWjClkses o OdkBOLOS d di MEjHds CoOHEBOISH Y MSd.
stczB B5C -1 FIOHARE fdzts d -rdDAEH] ISiBS Be B8 tcO2dzse (S ks«
cO2tsdetso sttetsdizOdzH jdz2 d rzddzO o 1 teOLddzdd, =~ OtcC
CtodMisOdzdzse 5 MisSH j toy Otlzd 8 2 dts HSGAR', dz' Af3. ts ) ISCO das didn g
BsH Oz dzf | NeydzOQ@J dsdOC x4 ddzlsj tco Odzr iets 9 0tdOv
o' BteCd. rdtodes? dzddedj?2 BB L dzZOyJ dzO & ald®Bs dad®fyls s
tdmMezdes¢ Hj Bsdmistcdtclzjls ctelzff Jictso Odzdj BsSH Odz! dzf
tcOL dzr 7 BB b stobpm Pdedzv e h jj Btsdz ddemlseots dL 2y dz
~nOtOCIsjtedL 2] sfmw  d3ts HN@d®' Isdz18@atppntizO s B dzepr &2f ctolzf
f SHteOL Hj dzv j Isfw dzO a H ¢ gzd L {SEsHOM eAelflx4086 atPpm d b 2-
cMMtcj Hdzj] OL Blsdzlz e .

sceffggs ddizji e hddiidmwy o dzdlsj tcOlskztcdzr alj fHOdsdar jdis M ls
CtedMisOdzd&zOdz OdZzABBOL © M o C dz¢ yj dedvVw fsd bk dz' stcOtsmdzs o
2b - CtodMlsOdzdzOds OdzdkOL © f o9 Cdzs yjdedw dzsd + S dzsegdls
B3 Mststetsy H j dzd 2 dz@ O 2 5 daida i ] v 1 1 ROtOCIjtdL zsls
BsHOdz! dz" &3 L dzOyd ded v dzd € tsdzy j Neis<B0@apgdm D133 6B J o fi
Cted Mls OdkzdzOR Od&zkBOL O dL {Idn &) MsswsyHjdd?2 d
cfmMeo jtcrnecdzze ddzdzr ne B3d dzrBA@dgtE Y (& dzOoldXscIs) fH Jj dzO«
OdzdzOL " ctelzf ffr 1 MW tsttddtetse Odzd ! ® BBdzjJ ¢ dzkz
Ctolzfr 2. Il T MsC 80L BIsdzr J NitOxORO atppm aizg ot H'C ts 3 ts Hiy
otsdztsC dzd mis’ d3 Mistetsj dzd § &3 d MK e sl delzd dpjiiis® dp- dalzts
Ofmmtsyd P das o Huwsdesy fied ¢ tod fls Odzdzd L &R0 Gatizd i ¢
LCdzsedlstsots? MiejHj dzj YtsmtejrHmlseo jdzdets f jtejH B
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) d¢Oodzt dzr § dzddzd d HJ dgtsdinls e dsteidz ¢h s damdte dOO af dfEPo%Bits
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1 sdzv tetsnt fljdd:dej + B § dz¥ 4 MICistgr dzj 9 B § dzWin 1§ 15 gzj dzj £
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1571 slskztse-ff dzfig§ B MEC 5] ;
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Cqde j odzd s oz f ¥ B eod ts@. w O j cof MsStss Oted yj f
CtodMlsOdzdt'H Sisd @ telzs s dzd " @ o dzj S s s LA todff fPlss)E
bofMistcOdd2 MS 82 § &zOIsY st g0 d B wdrjnls O ded@fn § ts 1 fff O© O dzj d
f ZOW sted3j . 1 (€ bk lsxBddzO iplstafs Qfdzcs jQzCHS s 28 sltzg Y/ Is & i g
O ZBOL T  f Bty qitste dzdatsds L Odzj ¢ Odzd d ftoj Hfls Oo dzj
dtR Oded j 2 MC 82 5B ZOMIs] .

[BtsBh OY 9ofj fGJtwdojHjdedz § 9" N j HOdzdz Ijll, VIigatsy
nOLOS s jdeidigiz hor MsC 82  Mlsj § j dz Ne> 50 ¢ @ tpg df BzOL
cOMfesmiscOdsj dz7 o IkwkeCOn d oM fws oWtdS Oc
f ZOY steds, Cbtterj shdshvls ¢ ®&OkjttdStsos? &
fsded 3 d dedets?2 Milsj §fj ddis®, OmtedgcOydhd § Dudsr Hdzv d3j f
I shlsgwdasy j2MSB2 d jo OB tds Odns s2 § OY st
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3. IBHBtsHdy j yYyjdidster o CtodilsOdzdon
ddz¥ St dOls d o dzts fls

] SHiBtctH dz' Jf tog Y deldzis ® Idififwj Cds tordg: ff P ic tsie dz’'c zO O dz" i3
odHj BkLSdR dddzd2 031 Gz Mdss o dzj dzdz'eq-M6 wozj B Odad W dgd
OL slsdzr = yjdzlstetsea, o Cobtstcr n OL Bl L @t ds L
MowL Odz M LkcedzjtesHsSdR OdzdzOL dets 2z Sttsjlzhtojdds Gid . d3tsIHtg jozdtf

Sce=cH

yjdidstetse Mdy0red i sdzj o, [ dfifEs O H [Wodds Thllins
1983]. 16 BByYyjdtodr .J]. uwtBtdzjo0O, Ctdyj dzlstcOy:
atppm [ e 5B 5dzj 9 , 1978] . ]l SHBBteBH dz" § YO dztz@ L ® dz €3 @

CddsBjtodzdIsseo, ISO¢C d dL BiboOodisteY dyd MSdr § tStetsH
gL CddsB j tcdzdIstser n B3d Misstetsy H J dzd 2 tslsdzi yoOs Ismw
MtezCsktedzs?2 Htodd3dd M oBHBEEBHO. R MC dz¥ g ddzsflg d yf§ td
f sdzv ¢ ten Odze § dz' Kigfiinsky Klhsehdr@em s g2 00 1] 0O sOCYJ dO
dbtcc O2 dz ( ¢ Sdgisapd-Eotizd993;Yakubovskii Adriaenssens2002].

3.1. IHtstetshidatizp d YPetster d3j - OdedL B3O tesMisO Ctod Ml
fMted HT OdzBOL stsBCOL 59 Odzd W

3.1.1. 10tdOydd fHj©yO0ddY otHBEBHA & vYj dalst
CtedmlsOdkdss OdkkoL O

dlstczCIsktedzOY fsLdydwy otHBSHA = yYj dzlstetse g
CtedMisOdzdzso Odzd&zOL © Mo d H j lssjodD digfly 0 bpjSls s SIs R, WYy &
dzj f sfMtej HMlse jdgdzs © HYtesyd My MO € tdMmlsOdzdo.
CedMmlsOdzazOr, d dBjrOdedL B3 dr-ntBHIEPNC dedfde i i P WO &3,
OdzdBzOL ssBtCOL 59 Odad W . 1 S H Is oQCtdsdrty) deigdicidats J + IsaaifiAl tofg dzig
BsteW sdzse dyj Mm<dna tcOL detso d H desfylsw o Cted Mls Odzdzts o
sOdzc j dzeyd Odz! desets (f sfipdzs?2 desets) , destcd3Odz! desets tots

s O¢C f s5COLOdzts 9o tcOB SIS § [ 1 5€d2 dW tsHaekz O d3d 1 9t
CtedMsOdzdzso ff tcdtosH dzsets OdzdZOL © W o dzv 8 Isfqw G tc O dzd
CtedMsOdzdzso OdzdZOL O ©C IOt edyj MSEsets cOBdllkzmMO ¢
Odzdz0L sdetsdz” = ftetsoddzyd?2 BdteoO. [ClOokzutthHivyi s dEj L
sOdzc j dzyd Odzr dzesets f smdzs2 desets tesMisO. v Odze j dzyd Oc
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Hokd3j edetsets L OtesHT h JtsBteOL 59 Odzd W gqdzd M § sdsh
Cted MlsOdzdzseteOW dw, 19807 .

1tsdzjJ twjHSd) o Cdi3Bd tcdzdzdstEoOrn OfzdzR0O @3t t€ tzcB st

Wistcdzd tots o O dzd fy! ftod ddzzh jMmilse jdedzs L O MmMudls detste

dqazdd ¢ Is otsdzcC ddMmMissy Mistetsjdedj, ftod ¢ s5lststct dylooEdt t
& Lang 1972. lted 1 Istsd3 ¢ tsdzyd dzlsitcd ulj @€ @drdzj dzts dzgO vz daf
sl Wiydzw j sfpw dzj f shdzts? dz" o3 adtichisisisdsds dp ¢ de@fffrds@edziddddzdf
MtczCIskter, ddescHO ddi3js hdds o tsdzded miskzs dL o d dzd il
tetsfmisy ftedmsy Hddz dzdd YOMls diyte OGAROE wiakls st @ g dztg dniste
ssys¢y [uBotej digi dzdzOW CtodmMlsOzdzscteOW dw, 19807 .

ldzj hdgwvw WestedgO Ctodfls Odzdztso sO¢yj GC0O0¢ d ¢ ts¢
WdL ehSdszd yj MSdj Efmdzsedw MtejH' Odkzd3OL stsBtcOL 59 Odz
Cotete jJdzv PP HE dIBoteW sdzcedyj MSddsd - OLOCIsjtedmisd
MstezCbktedzts? fted®jmMgd oBHEBEEHO.

1 tetso J HJ dzdz" J ZOdzd dMmMmdzi His9 Odaed W sCtdzts Holzr
CddB jtocdzdIstsor 7 IstckzBtsC d tetsfiymds @ j 4Bt Ac ) fstA sk
9" wodls sfted Hjdzjdzdzr § IsjdgHj deydd t©OMmY tej HJ dzj dzd
cOL dzso dH dzsMIsw n Cted Mis Odzdzts o . JCOL Odzs s Ylsts s
Bisdzj j 2 Ekffd. jH.) kdfdyude HdY SCkO!LHttHn jB(6
z i) dz. Jd H. d Btsdzj j) nOtcOC s todz Hdzv CEkBBo, ¢
Cted fyls O dzdzts © CkBdyimMEsets cOBdlskzmMO R OLOCIs] tcj dz
9oBHBEBHAY 7 yj destetse fs ftcOo dzj dzd ® fl ClOl
HJ IlsetaxfdzO dz! des?2 W istedi3is?2 GtcOdzj 2, HtsHj C Ol Htetsd H OR
HSHj SOl Histsd H ftod Hjd dzOW Ctsdzyj dzlsteOydw 9 tSHStE
stcd ¢ sdzOdz! dgts?2 W istedBgs?2 CcteOdgj 2, des dedyj, Y @B o
l Oydgts i Isdls', yYybts SHdJd&ZOSCBe "™ j it Wttty StodMmlsO
slsdzd yols: mMw 5 OMYtejH] dzj dzd¥ o tSHBKBHAZ » VYd dzlste
gqdz. s Otclfid dfiglagc thtsH j to) Ols L d&zOydlsj dz' des Btsdzt h j o
fts Wstedsj CtedmsOdd dL ktkzesS¢d dd&i. Lttds0O (OB d

vOCdd3 SBOLtsd, oLOdd@sMoawL! dgdYHEZ BsSteW Sdzse !
otsHBStBHA = yYjdestese Mmkh jMmlsalkzjls, dzts tsdzO dzi
WOCktetse . © BH dats X ifitply sitg simlprdzd j tc @Lsdatsjic 5@ o S H d da
By jls BT s sBEkMmdzse dzj dzts tcOL dzstsB tcOL dzts?2 dMilststcd
odzzlstcj dzgdzed 3 Mistesjded j dF SOy HEsEets dL 1 Isdmn StedmlsOd
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yacroTta BcTpeyaemMocTtn,%

6
H, ycn. en

lisCIsOLt Hier M btedetsdzOdz! dzs? W istedis?2 GcteOdzd ? ;
2TsCIsOL Hiclc OedzC tcE MH- OB EOL HietsdH M Hlted ¢ tsdzO dz!
3i¢ker, CkBtsdH"™ d IsjlttOGcj SMOL HIGSEdHT' .

10 sfMd tSttHdzOls S OLOdO HtsdY COYHEB2 dL Bt sd

tdimEzdes¢ 3. 1. JHdzdj L dzOyJ dedw mBHmememQ@b
slsC dztsdzj dzgdv o CtodMmlsOdzdzOr Odzd&zOL © (1680 his. )
dtonr OdzG j dz' MC 82 B dZOMIsd

4 HEkzets?2 Misstetsdy , JMisd Mise j dedets sy dHOIs+ ,  ylst
Odzdz0OL s twOL dz" » 3 Misstetsy H | ded A3 B dztzts g @ay ted Tz &3
Okzdz0L O. [B 1Issd3 MoadHjlsjdzw Msolkzjls twOmMYftcj HJ dzj C
CedmMsOdzdziso 5 L sdzOd3 drm tesMisO.

3.1.2. 1 iGHdStEHAGE] ©OMftjHjdjddj mMstkzSlk
CtodMls Odzdzso O dzdEOL O

lfjtcor jojwPzpfdedj otHBtSHAE 7 yYjdalstetse o tsBI §
fteddzj oy Hwilsd Odzd&zOL dz" = f &zOfmisddz o twWOBKSIs] [ 1 d
ftocjHO Otcdlsj dz' des dMdzj Hse Odets | . ¢. | EteC ddats?2 d3j ls
B SCtesME s dd Bdfdzjiygsardd. | Od3d EkfMisOdatse dzj dets, -
sClsOL HIcO, d&jshdn fmdas2ds] Mistetsjddi, MHJ o
YidB 9 fdteOBBdHOR tetslsO CkzBO M otdtsC dzd s dz flst
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dL yd dedzr = SBEIEOOdpdds o o sSHBtesHiSR 5 MtcOo dzj dzd ©
HOdzdzr | & dzgj sHdestetsH desfilsd twOMfte] HY dzj dzgdwv OL slis
tejLEd O] dLEkyjddw BBdj,j ftejHMIsOodIlsj dz/ dgr 7 !
dL d3j Miststesy H J defds otc Glidabi&dRyahicamersky 2003 Kaminsky Khachatryan
2004; MOyOlstewdz d Hts., 2006, 2008].

[ dzv  or widzj dedv L OCtsdesdzj tedetsMisj 2 t©WOMYted HJ dzj c
CtedMsOdzdztso dzgj sBrtsHdBs ftej Ho Otcd s dz/ dats s iAo @
tesMlsO CtodMmlsOdzdzsceo. RMMdzj Hiso Odzgd W o dzzlstej dgdzj G 5 f
f zOMmisd dzO = , 9" t6j L Odzdz" ~ dL Yy dztsc ts Ctod fMls © dzdzO
2O ttOo dzj dzd W = . vsO0Cdd dmMmdzj s Odzdw dad3j ¢ Is Y tc]
tcOL tokzh jdzdi CtedMmMlsOdzdzse Ozd3OL © d Mmdzsy dgk® § SH G 1S

b dzOdzdL dqtelzj 5" | OB L sdzOdz! dgr j| OdzdkOL " B dzd
(stekzBCd Kicmi HJudH O sl w4, dBddzj 2 dzOW ] otsG dzls L ok
sB dzZOMIsd ( IstekzB ¢ Ji3tdedls M slo. O, | teiosaf, Pttt OwW ) , 1 to
VHJd dzM S e ts i dquez dp@fdizmiClsf 6 5 tc 02 sdztso ) d ujojtodessg
02 s5dz0) , s sdagysMayus tcz g &s@z' f} Ow YyOMmls! sBteOL ytso (

A1 RJLT R, ts fry Isf Qualg ! HOIS fgids © 940z . skHtewveoyjots?2 d 1. s.
stsfr d&zsots? (vdzgdoe jtemdilsils J1tdlsOdmMEts? stdzzds dd,
f zOMmilsd dz" 9" tlojLOdedz" j] dL € tod f)ldc@dktse sB§ S O1 H 6

Ceedud Métsects cOBdlkzMmMsd 4 LGyt Odiztzs Holkzrd dz6 s
HBHJ] CO1 HtesdHBBe, 21 CkB +IsjlstcOcj CMOL HitctsSd H .

l dziz Iste § dzdzj | MistctsJ dad J 1Isdn Cted Mils Odzdzts d mmc
COlstsHd d3d dzj My J dzyd ds fds Jfutg dg'¢ a3 @Ry dstisdzdetsly ( dz B 5 dz
¢ ZOdOtelsddz S OlsBHEBM ©3ddzj My dzydd  Odetsd3Odz! dets@
zOdB s5dzj J sdtf dydz J§ dgtL Ctslsster n f toj H MO ,dzj detsL
9" HjdzdIs! Mmdsedzr §| Isdfr odzzlstcj dzdzj 65 Mistetsj dad W
sdf L' j Hj 2O HAzvW EHBMloa O M sMisOo dzj dzgdw B ts
O BHSEBHO d HEBkzedr MkzClsktedzr = HJjWJjClstse B L
sdf tso dzd sSn90lkr 908 ls oMmMjets dhktsectssBttOL VW o dazk
~n Ot OC Is Jstc dazdi dLEzyj dedz" | dzOd3d € tcdMmlsOdzdzr . 1 tod
Mslse jIsMisoalzes s Isdf Odz, orf HJjdzj dedz" &3 tcOdzj J © OB T
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O7ifn sBtdsySts?2 otdtstddMmistsets fMistetsj dad W ;

[ BH] C Ol HicBdHE 0 OL dsSH dzStetsH dz7 ) , -1( | difn. { =2M-d8O Wlztlzlz Is
BCIOL Hisd ) MC 52 -1 ithyzOts Gatzil @S delr s 52 S 1S04 Hisd UJ
-3ifn etdtsCdzdfisr &3 Mistets] dad j2d3 Wte tshptzls sOts etz fifslsAsS( fipedtdr
Md ¢ ssted BdzOdes dz' a3 fd ¢ sstedPdz’ dif I s j(dmdifls  fpts
r-6 i f BdzsC tsor d3 Mistets jldad 4,-@3 1 (ftesq figf.d3lz h2). figls @ j dzdzts
fsdzdyj dsteduyd M¢ dd3 Mmbi)sPdedfi d3u( ejdHns eO4 § d§ ts f dsts 2
dzts te 3O dz' dz' f3 tetsfls s d3 d Y dzlstcOdz' dz' i3 o ¢ dz¥-1p), dzd
[9if) fodkfesL tOyds? otdkst ddmists? sSetdsySs?2 d
skBr, CkBtdH', IsKHMRICHE joCtdes CHdadsigflsrrdz L s dzO dz! dB),d5 |
s-317T i Md3j des?2 H shdzs2 detsé s d3j m» Oded L d3@4), €@ Mg ® fip@j d
Lot BOd et ttomlsO dDS5 fEEE Crgder s o duudh . dzr 25 Sifl to ts
s6 1 i dz SHdzsCteOIsdzr &3 YdtejHtsoa Odedj i3 § sMdzts?2 dets @
(teRBl7)-7ifp o Cdzt yj dedw kd ¢ Odzdz@18 )8 @GREABO) ¢ (ot .
Meslse jlsfise jdedzs CkBdujMSdds d ©SClOL Hisdyj MSddg W

tdmezdes¢e 3. 2. [Mmdeseder § Isdfr odezlstej dzdzj et fls

RL EZyj dzdzr j Cted Mils Odzdzr dZOHOG fiskz dzt O L dB .dR ) o dalzds tc §
SHdBStesHd &3 ddzd ¢ 9 OL d SH dzs tsHEHzOdR dig” B3E S5 dgy & st Ok
MiSChtstedOdzr dzr d&3. | dzv yYOfmilsd tBtOL ytse ( €9 0L dSH dzt
Moslse jlsMiseadj d@jyxHEz odzjh dg Msktspdstfd dsd MiDic®zk i
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sdtf s odzzlstej dzdzj cts Mlstetsj dzdw € tod fij s © dr@ts & -@ s iy it  «
tcsZB sSHESH ] COO Yo (Sflketso +Isj SK-DBEK-EMOH OB S SA
fsHfdmd d o ©OBddYMOMWdYI, s®dH § JAgisetz®] dBY L Isd
tc © B tKlarginsKy Khachatryan2004].

1 d BHdStesH dzsMis! Mistesj dzgdwv CtedMmlsOdzdzses OdzdzsOL O
fMsftetso sy HOj sy  dL d3j dzj dedW B3 Ctsdzyd delsteOydd §ted
@ » L BdOr Ctodfmls Odzdzo. 1 &Z20yj dedv Ctsdeyj delstcOyd
fdzj 2IsdzjIsip o Bl jdBI StdMmMlsOdzdzseo OdzdZEOL O ftcdo j H
sBh jj MsH |t Odzd § OLtslsO d oBHBKGSHO 9 OdzdzOL
sHd®EOBEts cOBdlskzMmO, dzs fted dzZOH dzj y O dr € stk
sCIsOL Hte ~ -Isl1dusdyOkze(Sd di5. ¢ OREJMmeiBESEs? B dZOT
f sdad X j dedzts 2 Mg dzd posidg 2 9" M 2 Ctsdzyj delstcOyd j 2
SCsOt HBEBRY jIssdf © dL ItwekzeSd [dt (~° [W d Is[dA)s.
1 d2 Mstslse jlsMmise jdzdes) dL IstezBtsS ¢ton Odze j dzr M€ 2
o BHBEBHEBE®R B MicOodzj dzd®* M HEBSHJ NOL-NUE s  H{Q d3dtc tst)
djojtodese(sls @cddflapO 3. 1) . CIlsd HOdzdz' | HEt{ sdzdzd Isj
Yls s Ctsdzyd delstcOydd sflsduyj M&¢d OCIsdoe dzr n Y 4 dzls t
nOteOC Isj tc ddidgefRinside) ( Odzd&zOL tso gL tc OL dzd y dganinsky d3j
Khachatryan2001].

1 duy ldzdzr 7 € taCfijds@D drdisOfeuQ Bk ldslefts@ € sdzy j dzelstcOydvw o
13, 7 ffged 1 Istsdd o L sdzOdz' dz' 7 € tod fifip jOUSHAOE d @sclizOdz' diac
3.1). ] Cted Mis-QzddOfF -2 s d i astc G tctso Oa h d - fiw dm¢
Is OdzdfjOdty dztse 5 tetsmis O, MsHj ey Odzgd] oBHBKBHA 7 YJd
ftcjorhOjls 0,6 EkMmd. J H. RMECdzs yj dedy mMtsmlsOo dzv,
sOtf JdalpS g s = 4, A LEEhYdg. CjHdzyj. dzlstceOydd o sSHSttsH Az
ftodfiffz IsOCy | odzgijhdedds tsCIsO1 Hted yj MSE d d3-3 L t6 dz® ) -4< tc §
(-° JU2,G10)5 P3) 6 [G7), yYjdzlstcOdz’ dzr § L Bsdzr CBIs
Myudls destcdzOdz! desegts ddzd fdsjh Odedetsets dzj - Odzd L dits ®
Ctod MO dzdBdzdz” = Isdf tse d, ftcjyHj ofmMjcets f dtOddH
Mstesj dzdj, BB XZOHOBIs OdzsdzOdz! dets o MsC ddzd C sdzyJ «
13,7 kfmd. JjH.). 10ftedditc, U2 \£j=disnigQds ta@dspd Wy Cofrfd
ftod dgfste dz20 f stewHBSSE dzdyd, Udd3 & <100> (lsOBAJY'
Nd StedMmlsOdzdzO Cdzyj dzlstcOydw otSHBteBHO MsMmis O dzw |
yomlsd ¢tedmls OdzdzO.
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vOBdZdYyoO 3.1. (OMftejHJ dzj dzdJ Tfilpldc@rdzdrtizee dD dZdz @
fl LOL dduds d3 o dzzlstej dedzd 5 Mistetsj dzd § o
MOteOCIsjtedMmisdC O CtedMmlsOdkzdzO d
T vtekzB SO, to| | dzzlstej dadzi Jj 4tSHjtey Odedj HYteddsj Mj 2
5B td sdff] | tdzO, - | Nuot %N, fdzi 2Isdzjy 1 ,
BdH O tots| at.ppm at.ppm ke o
1 2 3 4 5 6 7 8
[ClsO1 HtgT
M1 v. [dw, ¢ O1 Y4 dzls te < 1008 39 15,8 0,6
Ctc®2 < 1| 1018 24 3,3 0
[ 2 v. [dt, ¢l o1 Y j dzls te < 555 18 9,5 0,6
Cte®2< 1| 528 20 8,4 0,2
M3 v. Jdt, | 02 Y j dzls te < 808 43 18,9 -
Cte®2< 1| 390 32 2,8 -
M4 v. [dt, ¢ 03| vyjdzste< 491 31 6,6 1,7
CtcO®2< 1| 827 20 2,4 0,1
M5 v. [dt, |l O4 Yd dzls ts < - - - -
Y4 dzlste< 812 23 2,3 2
Cte®2< 1| 696 23 5,1 0
X1 UL gKull 0-1 Y d dzls tdx 51 50 0 0
f Otelsfmi jL CtcO®2< 1| 448 5 1,5 0,2
Ul U. LUHOYdOVY , 01 Y j dzls te < 285 67 12,7 0,2
CtcO2< 1 64 33 1 0,3
u2 U. UHOYdzOWw ,| O-4 Yyd dzls tg < - - 6,6 1
Y4 dzls te < 852 33 7,7 13,7
Cte®@2 < 1| 845 30 2 0,3
U3 U. ULHOYdzOw ,| O-5 Y4 dzls te < 1257 39 13,9 1,1
Y4 dzls te < 29 7 5,9
CteO®2< 1| 1141 24 9,5 0,3
Al v. 0270 0d, 0-1 Y Jj dzls te < 382 27 9,2 0,1
Cte®2< 1| 345 25 3,3 0
K1 v. dd3. s Ote{fl,d| O-1 Y4d dzls ts < 499 96 16,6
bt Odzg j dz' f Cte®2< 1| 131 82 4 4,7
s2|u.dd. sOtef,d O1 Y4d dzls ts < 1711 20 2,6 0,8
Otcrn Odze j dz! Ceo2< 1| 1276 14 1,6 0,5
[ [ 1| Mbuyu Mayo, Kongo | O-7 Yd delste < 444 18 4,4 0,2
Cte®2< 1| 440 0 0 0,8
s3 | uv. dastef d dzg,$| O-1 Yd dzls e < 137 1,9 0,2
O ton OdzG j dz! fi CtcO®2< 1| 29 0 0,2
Gl vs. da&. 1100 Y4d dzls ts < 413 34 6,8 0,6
O ton Odze j dz' f Cte®2< 1| 361 36 5,9 0,4
G2 v. dd&. 1106 Cte®2 < 1| 1443 21 2,0 0,4
G3 v. d&.O,| |05 yJ dzlsts < 325 34 8,6 0,0
O tor OdeG j dz! ydJ dzls ts < 195 23 1,5 0,0
G4 vs. da&. 1101 Y4d dzls ts < 254 39 8,6 0,1
O tcn OdzG j dz! fi Cte®@2< 1| 79 14 1,6 0,2
G5 v. dd. 1101 yJ dzlsts < 347 35 8,4 0,3
O ton Odze | ez CteO®2< 1| 211 42 8,7 0,3
G6 v. dd&. || O1 Cte®2 < 1| 239 28 6,6 0,2
G7 v. dd&. 1106 Yd dzls ts < 799 57 20,3
dter OdeG j dz' ftesd3j ) zls| 1387 52 13,0 55
<100>+< 111>
CtcO®2 < 1| 448 28 6,6 0,5




ftotsHisdzy j dzed
1 2 3 4 5 6 7 8
G8 v. da& 1|O5| fesdj ) zIls| 1107 77 35,1 2,2
<100>+< 111>
G9 vs. dd3. 1| 01 Yd dzls ts < 204 6 0,8 0,0
G10 v. dd&. 1104 YJ dzlsts 606 34 10,9 1,2
dten OdzG j dz! fi < 100>+<111>
ftotsRj y zIls| 207 18 5,2 0,3
Ctc®@2 < 1| 147 10 0,8 0,3
G11 v. do&. || 06 Cte@2< 1| 235 14 1,9 0,4
[ SH] SOl HictSdHT
U4 U. UHOYdOW| -1 Y j dals te < 482 72 18,2 0,4
Cte®@2< 1| 238 67 9 1,5
v. dBddzj 2
Yul cSklsdw | -1 Y j dzls te < 710 13 0 0,2
Cte®2< 1| 853 8 0 0,8
U . ] otsG dz
Pr1 cCSklkdw | D-2 Y j dzls te < 343 88 22,5 0,3
CtcO2< 1 57 61 0,9 0,4
U . ] otsG dz
Pr2 cSklsdw | -2 Y j dzls te < 576 77 24,1 0
Cte®2< 1| 135 44 5,5 0,8
NUL |[t. wjojtedgr-1 Y j dzls te < 507 41 13,4 1,6
CteO®2< 1| 549 42 14,6 1,3
NU2 [t. wjojtedgr-1 Y Jj dzls te < 903 16 11 0
CteO®2< 1| 390 3 5,8 0
NU3 |[t. wjojtedd r-1 Y J dzls te < 213 17 2,8 0,2
CtcO2< 1 528 15 2,7 0
NU4 |[t. wjojtedg -1 Yyd dzls tg < 396 27 7 0,7
Cte®2< 1| 958 13 5,5 0
NUS |[t. wjojtedgr-1 Y j dzls te < 500 65 15,6 1,3
Cte®2< 1| 570 32 15,7 0,5
NU6 |t . wjojtdgr-1 Y4J dzls te < 421 18 3 0,5
Ctc OMi> 431 14 2,5 0,3
NU7 |[t. wjojtedg -2 Yyd dzls tg < 368 38 11,7 0,6
Cte®2< 1| 340 38 10,8 0,5
NU8 [t . wjojtedg -2 Yyd dzls tg < 37 6 4,1
CtcO2 < - - - 2,7
NU9 |[t. wjojteddr-2 Y Jj dzls te < 332 49 9 0
Cte®2< 1| 476 29 11 0
NUIO [t . wujojtedd -2 yJ dzlsts < 531 17 7.1 0,5
Cte®2< 1| 539 10 5,1 0
NU11l [t . s jo jtodg -0 yJ dzls te < 89 70 2,8 0
Cte®@2< 1| 46 54 1,8 0
NUI2 [t . ujojtedgd -4 yJ dzlsts < 1069 30 13,4 36
Y4 dzls te < dz. s dz. s dz. s dz.
CtcO®2< 1| 182 34 2,6 0,8
NU13 |t . wswjojtedg -3| vyjdelste < | 509 28 7,5 1,5
Ctc®2 < 1( 633 30 7,4 1,6
< hhl>
NU14 [t . wjojtedd -5 yJ dzlsts < 1040 18 11,7 47
Y4 dals te < 658 20 2,6 9,4
CtcO®2< 1| 260 25 2,3 0,9
NU15 |t . wjojtedd -5 Y Jj dals te < 1581 21 11,4 0,9
Y4 dzls te < dz. ts dz. ts dz. ts dz. s
Cte®@2< 1| 886 42 4 0,2

Is OB
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ftotsH sdzy j ded |

1 2 3 4 5 6 7 8
NU16 |t . uwjojtedsl -6 yj dzlsts | 101 43 2,1 0
CcO2 | 82 40 1,9 0
NU17 |t . wjojtodsl -6 yd dzls ts 44 75 0 0
CtcO?2 69 72 0 0,2
NU18 |t . wjojtodsl -6 yd dzls ts 430 18 3,9 0
Ce0? 437 14 2,4 0,3
NU19 [t . wjoyts@ r-3 | yjdzlste< | 160 44 0 0
CteO2 < 125 23 2,7 0
L1 v. dd&. [ 2 | yjdlste< | 878 22 2,2 7.6
Oton Odze j dz' CtO2 < 721 22 1,8 6,5
L2 v. dd. [ | -5? yj dzlsts| 1373 24 15,4 15
¢ tor Odze § dz’ f{ < 111>+< 100>
CtcO2 < 1222 23 12 10
K4 U sOtcl-tdd 2 yj dzlsts | 1151 20 10,9 4,9
O ton Odzs j dz' Ctc0?2 531 16 7,1 0
K5 v. sOtf-H,d -6 yj dzlsts | 293 17 4,5 0
O ton Odzs j dz' | Ctc®2 | 209 13 2,3 0
K6 U sOtlf-tidd r-8 | yj dzlste< | 2217 24 6,4 1,3
dten Odze j dz' Cte0?2>| 2221 18 3,3 1
<111>+< 100
P1 v. )l sdisEeM -1 | yjdste< | 1491 46 19,5 1
ptorn OdzG § dz' | CtcO2 < 916 36 17,1 6,7
S1 t. 1ted MmOl D-6? yj dzlsts | 39 39 1,3 0,6
CtcO?2 70 39 0 0
V3 ? -1 | yjdaste< | 743 39 20,9 0,5
CteO2 < 713 41 14,9 0,9
V61 ? -2 | yjdalste< | 460 10 0,3 0
CtcO@2 < 556 13 0,4 0
V68 ? -1 | yj dalste< | 804 31 11 0
CtcO@2 < 765 29 10,3 0
[{f2|Mbuyu Mayq -9 | yjdelste< | 390 32 6,6 0,5
CtcO@2 < 861 11 03, 00
[{3|Mbuyu Mayq -9 yj dzlste< | 2000 0 04, 1,2
CtcO2 < 1200 0 0 0,7
[f4 | Mbuyu Maydq -9 | yj dzlste< | 2300 0 4 0.8
CtcO2 < 728 2 0 0,6
K7 v. sOty-f,dd -7 Y4 dzlste < 1604 38 1 dz.
dton Odze § dz' Ced? < 1253 0 0 0,7
K8 v. sOt.f-Hd -5 yj delste| 1111 11 2,5 0
¢ten OdeG j dz’ < hhl> < 111>?
CtcO? 971 10 2 0,1
< hhl> < 111>?
K9 v. sOwf-fd r-2 | yj delste< | 1446 23 1,8 1,2
Oten Odze j dz' i Cte0? < 675 0 2,5 0
K10 v. sOwf-ffd -7 | yj deste< | 1676 21 1,7 2,2
K11 v. sOwf-fd -0 | yj delste< | 265 10 4,7 0,1
Oten Odze j dz' i Cte0? < 251 12 4 0
K12 v. sOf-fid] -1 | yjdeste< | 1264 23 2,7 0,6
pton Odze j dz' | CtcO2 < 1153 17 2,4 0,3
K13 v. sOtf-fd -0 | yj delste< | 268 13 3,2 0
pton Odze j dzt | CteO2 < 234 13 3 0
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ftcsHisdzy j dzgd ] ISsOBC
1 2 3 4 5 6 7 8
K14 . s OSctfdtsy [-7 yj dals te < 1692 20 3,3 dz.
K15 5. sOtf-d,d -3 yj dzls te< 1137 0 0 0,5
O teR Odze j dz’ 1 CteO2< 1| 987 0 0 0,3
K16 5. sOtf-gd -3 yj dzlste< 1411 0 0 5,4
Otcn OdzG j dz' | Cte®2 < 1| 1599 20 0 4,4
K17 v. sd@pyEc| r-3 yj dals te < 1404 0 0,7 dz.
G12 v. dd&. 4] r-1 yj dzls te< 458 47 11 0,1
Otch OdzG j dz' | Cte®2 < 1| 425 47 8,0 0,0
sk, SkBBdH', bjlkttOcj ¢{MOL HigSdHT
U5 U. UHOYydzOw | K-1 Y4 dzls tg < 439 5 0 2,3
CtcO2< 1 142 12 01
ue . UHOYROW | K-1 yj dzlste < 1033 30 1,1 2,2
CtcO2< 1 692 27 2,9 4,6
u7 U. UHOYOW| 2 yj dzlste< 1102 0 1,5 3,2
CtcO2< 1 643 26 0 2,6
us V. UHOYMOW| K4 |[yjdiste<hhl| 566 0 2,2 2
CtcO2< 1 741 42 2,7 0
L3 v. do&. [ s,d8 K2 yj dzlste< 1090 9 1,4 5,6
dten Odze j dz' CtO2< 1 757 12 0 0
K18 U. s Oteff-4f & K-3 YyJ dzls te < 1439 5 0 0
Otch OdzG j dz' | Cte®2 < 1| 540 6 0 0
K19 v. sSOtf-f,d K5 yj dzste < | 1046 11 0 2,4
O ten Odze j dz’ 1 Ce02 < 596 11 0 3
Mbuyu Mayc .
[[5 s-8 yd dzls te < 563 6 QZ, 4 ;I.,G
CtcO2< 1 474 18 02,7 00,
ff6 | Mbuyu Maydq s-9 Y 4§ dals te < 449 55 6.9 13
Cte@2< 1| 415 13 02,5 0,5
[[7|Mbuyu Magtg s-9 yJ dzlste < 969 23 00, 6 0,6
Ctc@2< 1| 374 14 02,0 0
[[8 | Mbuyu Mayq s-8 CtcO2< 1| 547 45 04,4 | OO0,
[f9 | Mbuyu Mayd s-9 yj dals te < 1647 30 00, 6 1,3
Cte®2< 1| 2579 32 0 1,9
[f10 Mbuyu Mayd s-8 Y j dzls e < 1069 0 0 0,9
Ctc®2< 1| 1009 0 0 0,5
[f11 Mbuyu Mayq s-9 yJ dzlste < 635 22 2,3 0
CtcO2< 1 890 0 0 0,9
[f12 Mbuyu Mayd s-8 yj dals te < 560 9 02, 4 0,7
CtcO2< 1 819 0 0 0
[f13 Mbuyu Maydq s-9 yd dzls te < 565 28 7,8 0.5
CtcO2< 1 768 3 0 0,5
K20 | v. sOtf-fjdd K6 Y j dzls te < 2605 20 1,7 2,1
dtern Odze j dz CteO2< 1| 2193 18 0,3 1,3
K21 | v. sOtf-fjdz s-5 yj dzlsts | 1208 0 0 4
dtorn Odze j dz' < hhl>dd
Y4 dzls te < 1469 20 0 4,2
ddzd <10
K22 v. sOtf-if,dd s-7 Yy dzlstel < 1460 0 0 3,9
dton Odze j dz' yj destel < | 1122 20 4,8 2
yj dzlste2 < | 1543 19 2,8 1,4
Cte®2< 1| 1438 0 0 1,5
K23 5. sOf-ffd K5 Y j dzls te < 1372 22 0 5,5
G13 5. dds. 4| s-1 CtcO2< 1| 540 0 0,7 0,0
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HBBH |ty Oded | oitsHg 6 OH QdggtgfvijAsnmy tsis 1,0 yHstds 195 i)
ftodBdzdy Oj Isfw ¢ fMtsle jIsMisokzs h dd3 L dzOyd dedw oz !
nOtcOCIsjtckz twOMY toj HCjlsdjoddef Wn UfjldEsucitips do O tod fls © dzdzO
mMetsyd M CIO!L HicOA]. [ BHJ] SOOI HiesdH" M-0L BHdzeRdg' ¢
r-6, ), co¢ f tcOo d dzts, MtsH j tey Ols ldtsmdlsj dz dzts ¢
Cdzyd delstcOydvw SCwlsgte™h O Gdetd dejndzadsmdzr = JjHJdzdy
dzj MCtsdz ¢s5 CtoedMlsOdzdzso L IstclzB ¢  BUBE Odpa j die thfi§f
Hjojtdesets LVELOdZO. sBdpyd dZlsteOYIdW o BHBWGSHO o dadr
Yy dzsd3z 9 HBHJ C OH tessPH Qdz B Yy Jazl€ iz @ s5C IsOL Hied YJ M
4,-5) Ctdyj dzZstcOydw otHBeBHA »n -HJldBcssd 9 NYdn
(sdyf-0,-tr-2). 10ftddi eNU-1o4 -§)d igdz0dzdgjsfls O dzv j Is 9
3.1). g1 dsdHtsej O Hiftds j Y H4, -D MBS Yffso PSS d H
sClsOt Hidse5 J(,[ dOdBj yoOjlsmw IsjHjdeydw tsBj Hdzj dadw
MtcOo dzj ded® M o dzizlstej deded d3d Y OMmilsw d3d S tedmMls OdzdzO ( Is

[MsBkt ctwkfflkz MM O dzt sls ditklbaAEMphry | A2 tadgtdn Isdacfiz o
[6. R Moaws2filse jdadzer CtO2dzj dedL Cdj Ctsdzy] dalstcOy
Emdz. jHJdddHIGERE,  slstcOy Ojls Ctstetoj dzv yd¥s d3j Y H |
Odzd3OL j, 5B dzOtclzy j dedzlz s dAE@AIEdtS otg O dzjlzjtc ¢ di AR, dzts109CB, 8 | .
-9 ~rO0OCIsjtedL iz Ismy GlsdtsMmdIlsy dz' dets dzj o MsC i3
COC 9 CkOlLHtdy MStsd yj dalsteyj , sO¢ d o oftdst
HSH] SOl HicsdHBse, GOAKBEo SOBdHdydas s d3lzh j Miso §
fJtcORBIH' MO $CEBO o vyYjdsteOd des?2 M} C ststed Odz

15 fMHjtyO0dds sfldujmSd OSQdaserdz § |5 lods ®dsp ¢
L O3 Is dzts tsls dzd yOs Isfiyw sls AsCis®H HEc®o H totf d HIiste dz0 dzf
sjlsteOEj CMOL HtctSdH T nOteOCIsjtedL s Isfqw  f tsor h j dadz
YyJ dzstese (sOBdzdyo® 3. 1) . stesd3j Istsgts, o O dats 2
cOBdlkmMO, do&jsnj2 ddaHdS¢ Olststefitsdzad i jdd@izgijdzd i s H jV@
fdzj 2Isdzj Isfy: ot dsdese d AK1PBL KRGPR] tfBftelC )y slols KIS ~fls t
otstsBN j dzj LOWdSMdtetse Odz. | Oy dzts s ls dfjodg P ks(@zg clsrbyls ts
Mted Hd ofMdnr dLEzyd dedz" = dzO B3dd IsQztdnddfm la. Godt deft ofry of ActsED Eoigts
Wstedsdtetso Qo h j dsipw co¢ B dzs fsCOLOdets o7 h j,
sOde j dzyd Oz cetsEts) Bj mOdedL dBtso -Ieds)ils OrR zBQB dzd § O t5
Msfteso sy HOs s ISOdeE j deyd Oz dz' 2 BjnOdkfL &3 tesmlsO ¢
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stdMmMlsOdzdzr CkBdyud MEets cOBdlskzmMO, f sHESB dats 5
Isj dgH j deyde B jHdzj dedW odzj hdzaj?2 Ltsder CtedmlsOdzdztso
O BHBEBHO o' Wodz dg8,LD KB tcOL yoOnrs ~ °

sO¢ YCOLOds wBtsBh jdd j( Is®sdf yPdzdzr & dzdh O dgdz'c
tojLzdz OO BBdzj § tOdzdzdr dzOhM dn dMmMmdzj H s Odzd
sdtf s odzlstej dzdzj et Mbstetsj dzdwVv ftodesHdz = Ctoed Mis O
Yj dzlstetse detsdls L OCtsdesd3j todz” 2 B Ot @€ K §i3tc Is | tizis 5 dza dzw

1) 9 CtodMmlsOdzdzOr OzZ3OL O Mtk IskztedOw §toddj M
fJcOBdHT tsMisO, MWsttiddJteseo Ooah djMmw §t destedzOdz’
tesMls O, MU stcdddteso Ooh ddizdmMY 5 IsOdze j dzyd Odz' dats Bz

2) dzj L dfs s B rOddL BO twtsMisO o B j BB tSIsH
Edzd dz M j dzdw MtsHj ey Odedw MmMlstckClsktedzts?2 Hteddzsd Md ots

ljtcots] ftsHIse jteyxHOjIsMw Isjd3, yYlsts o BlsHj dz dzr -
Ctsdayj delstcOydvw HbstwCs@oadkzscets 00>, C0O0¢C ftOo d dts,
stesd3dy dtscts, MOdgr | dedL Cdj MtsHjtey OdzdV o BHBWHSH
slsdzj yos lsmw - < IsfO= mdesudztEn € d - L 5dzO0R sCIsOL Hied Y |
Cted Mis ©Odzdzts o . b n 5 HEEZ/ I B Eiasdz jdzj fm&kr M€ d di3d ftsH
nOtcOCIsjtocdL 28 Isfpw f JtcOBRBIHT tetsMisO® CIsOL Htsed Yyj M
Md Clsstcd Odz! dets?2 -4f)IsSig(z§ B g tsHR2 (M) o sdzsC ded ilsT d3 o dzlz Is
SCIsOL HEOB [ (fisH ] C O3H ST H OR Isf Istc Oc JKSHIKEVL)H tafts JKHEBRO |
s-4,K-6,K-8,K-9) tBE&ZOHOsIs ftsorh jdedzgr 3 S tdayj destcOydw
5,8 Ekfmdz. JjH.) [OCMddBOd dzs o' MsC OV ¢ sdzyl 6zlsisBc
dH., bdfdydzO0 H&O t$dmQdarc Odds ffds@ MG KL ststcd Odz! dzts 2

l sstetsj] fBHIse jtey HOjlsmw Edjde " jdadj &5 € tsdayj dak
CtedMsOdzdzso tcOL desets OB dlskzMO d Isdf O o dzzlstej dzad
Cted MlsOdzdzO®. [ MisB § dedzets (sls y 4 fipdizi>p dso GijAihpiEO W H disvj dAH tg ofid
B~ O0dzdL BO tsMisO. [SBdzt 90% IsOCdr € todfls Odzdzt
9 BHBeBHA ~ VyYJ dzlstetse tsls yj dzlstc© & § tof oL telzods ts(ols
B mnO0dzdL BO twtsMisO Mstslse jlsMisodgn jgsH guzgy O dzddzOs
Btsdz h d dzimlse j§ mMdzz yOJ o (>70% s Bh jets € tsdzd yd
Codzyd delstcOydd MtezSlskztets?2 ftod i3 Mdwy o 1€ tstc t&fHj BE)J t I3
ZOG dzv Hdzs HJ I demistedtclzj s tedmMkzdesS 3. 3.
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HodHtT € tsdzy j deslst®ylgz thdzts?2 ftcd s Md o SHEBSteSHO o [z
odzj P dzdn L 5dzOR CtodmlsOdzdzO0 fMslse jlshise j dadets.

t dMkdzsS 3.3. (OMtejHjdzjddj oBSHBGLBHI & vYJj dstt
(1), ©o®BGHEGH,]COL HEedUj MSsetmE2 esd Cbked
BjnOddL B0 MO (O) d BjL (B)

RL tdmMkzdzC O odHdets, ybts dzOdeBdzj J ¢ tsdzls tc OdiHe) dzts
ftesmdzj ydoa Ojlsmqw o CtedMlsOdzdzOr CIsO1 Hicdyj M e
BjrOdedL BO toisMmis O datste 3O d2' dafs ¢tz jd2CO0 disdidzetsj delp@ Olsid diz
3.3, 0O). uvtjdH EkZdBjd " jdedwyw MmisH ] tcy Ot # s fipdzjok § ds¢
HOYJd Hd&zv CtdmMlsOdzdazses Mt Md des? IsOdz6 j dzyd Odz! dzts «
fsHIse jto) HOB Isfqw  H j IsOdrf dz&t 3y . oS dig sH @l tOed@ W (32 0 1 2
(2013). u©vO¢, 9o CtedMmMlsOzdzOr, MW stedidtcso Ooh d+Mmw
Cks d 1 BkEBEO®OYHEL, yj dzlstcOdz! dzOVY 5B dZzOMIs! (sCIsO1 Hto
MstckzClsktocdz d3 o sH WS HISAdY dfjty ddgt@ Oo dejdglpdnls j M Isj d3 f
CketsdHdts? yj dzlstcOdz! dets? L tsdzj o dgj MEtsdzr €5 teOL 9

Il CtodMmlsOdzdzOR f) BHdetstotsH dz'-ES Isf@zdH ta disulg ChplE doeg dyf dif
o dzzlstc j dadzed d3 Mlstotsj dzd j Htc s | lotg Pdgff fpd MbeERE&SH O |
yj dzZlstc® ¢ fitedWjtedd (tedmkzdess¢ 3. 3, B) sH H H BOLH
Cted Mls ©OdzdzO n dzd dz* " j§, Yyd &3 o Cted Mils ©OdzdzO ~ mMs M
O M BOdz! detsy o~tsSy HJ dzd | dzeZ®OH Btc HaDO dad y B lzic Bz2& KRz 6 s
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9 Jj tesW s dzts, SlstcO) Ojls L otdzs ydqer MmMemMisO©oa O Mtcj HT 0
oHESIEBHE®R ls Bk dZlsO L Otesy HjddY CtodMlsOdzdzO H

} tod dzd G3OW LO tfdsek tjO0¢yds ( 9 BH GtdEsDddzy
Wstcdzdtekzs Isipw L O Myjls OdzdzOL stsBtcOL 8 hdr EkZcdzj o ts
1IsOfj LOtesyHjddY SttdmlsOdzdazd OdzRzOL 0 &BOS Md zZOdz' d
tej OCydw LOEAROJjls.

I sdizkd s tsBh drn L OC tsdzts a3 to dasthstg @ ts Hodz" & O iy talglsHigjtsca
OzdzOL O, BRI HE SCtodmMsOdzdzORd dL tWOLd » d&j Miststctsy
ZzO0 ddztsy § Miseo j dzdesMis: W OCItstesa, oddweshdn dO Mt
Slsdazdydw weodwtlsmw {tetsWe dzj dad Qi3 tsHH Jsdgfsded i L af®H ©
Ctod fls ©OdzdzO = Yylsts Bsyils BT Is! dmf sdz' L s Odzts  {f to
O dzdzOL O.

3.2. AOGCIktter, oddwshdj d&O MSHjtyOddj of

l ejdjlsdyimSisds OMfJjSCIs] otHBteHA (] tow) dls o st
Gddzgj Isdyud MEts?2 ddzt stcdzOlsdo dzsmisd otHBSHAZ » YJ dz
[ 1 &zd detso O, 1987, 1989] .

[irnOddLdB sMisO CtedMlsOdzdzO Od&zzOL O

s O¢ fsCOLOdets o7 h j, fMtsH j o Odzd j§ 9 SHtStotsH dzf
B rnOdzdL B3 todNlsO) €dod fiflc@®AgdfE tcOoder » EMmMdzse v i
O BHSteH dz' » Yyd dzlstets o dzOB dz H O8 Isfyw ) fdJtcOBBdH O~
tejLizdz O] IsOdze j dzyd Odz' detingstss Iste t3 fislén®,0 j Ezdatz0 © ) f df @d
MY stcdddtetso Ooh drMmw d3f 68 Odztf tc BR dztctzfytB®. 1 tsH tsB dZOW L
fsLdyd? Isj sted d esMlsO Ctod Mmls Odzdzts @ [ utso toj d3d da
fshizs2 dsects tesMisO CtwodMlsOdzdzO ftoddsi M! otSHEBKGEBHO,
Bsy il BEsCdoseo Ols!OMmisjo difdty ) datlf xdstdsj) te1@L f S dzdetsc s
stcsdzy Istsets, GctcOdd OzBOLO <100>, tBttOLBOOah d]
Bisdzr " j2 Mmisjtfjded My tsmse dzr L On 9 OlstT 9 Ols+ MistczC Is
Ot O do Odzd §  tetetgd fipdf tsHndsls s d3, B &g O 0 H W dspjdERddets  d d
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fJtdWjfipd glgOh j 2 stsy< d L toj dzd W , slstcOy 04 Is z d3d dz
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Isj &5, ylsts dzOdeBdzjj oJjttswisde &3 dMmMistsydzd Ctsd3 Misteclz ¢
wo dzWv s BdpOL ssBOL 28 M d j Zcdzj o SHStGSH T dstsy dets @
CtedMsOdzdzdL Oydd dzO L Oo jth Osh jd&3 {-BOPH § Bsdgin;s Od C
ftedyddes?2 L OskrOdzdv tj OSydd Odzd3OL stsBtcOL 59 Oded W

sO¢ sCOLOds or"hj, MmMhtHd lstjdedez 3l tsBis s jf dz
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3.1). R L sOB d&zd Yy’ 2.4 9 dH dzts, Ylsdgts 20 cidey @idiz s s CHte
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ff Btsdz 52 HBdzZj 2 ojttswisdzsMisd tBEMdzse dzj dz BGMse
lted 1Istsdz MicjHO CtodMmilsOdzdzd L Oyt dziTd=dg@. 20  Is dztisf
sBtSGOM j dzO otHEBSEGSHESR (kZedzj otsHEStGSH Od3d ) fs Mt
Mslse j sMmise j dadzts.
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Hitc. , 2006], tds)yy@mtwe Istfjtayd dis[jj BRj] L@ IstzEteg BLOA § &
HOoadzjdedd 7 110 ftedotsHdl € ©WOLkh jdad¥ ddzd Iste@
CtedMls OdzdzOr O dzdgOAL OH jW ©f tell®Asf[ju2 . MEY tod L Issd3 o SH Bt
HiWBstedidtetso Odzdzr » CtedMisOzdzOr o Isjr 34 +EMfJted
EmMdzsedwnrn Isj Bf jtcOlkztc® d EMdazsedw tOLtlkzh jddw ofs
Isj B j cOkztcdatsf's @BLE@Ed MOz @By jls BMIs! Yyj d
oBLHj2Msoadw Ij B jtcOskze® tOL k" jddy yj et o
Hiczes?2 Mlsstetsder , Yo" hjdedy Isd i3f j eOlzter, B8 HC
s5CIs O1 Hbskd Y jWiStc dzlz tetsfis © Cted Mls ©dzdzO OdzdzOL O, Is
OdzBOL ssBtcOL 8o Odzd™w Htsdzw BEIOL Hedyud MEdr CtdmlisC
mMeotst tyjteJH! BESOLHBdUJMEd] StedmMsOzdzO, GBKOL
( s0Odzc § days)O dzidzgzE Odzd L O  tisMIsO o d3g dz' M j 2 Mmisj tJ
oSHBteBHO 5 MOoadzjdzde f SkBdud MEddid € tedfmls Odzc
B - Odzd L B30 tsMISO. Clsts dzOG dzW H dets d dzdz® Milstedtelzj Is H
o BHtStelBH)O] (Isj BYf jtcOlskztsr OdzdzOL stsB o OL 59 Odzd Vaylor, 5y
Milledge, 1995] , 9 SCtodMmMsOdzdzOr Od&zzOL © M tOL dzd ydz"
otsLteOMistsdy 1 dgdzteH. dzjls (tedmkzdes¢ 3. 4) .
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fticdd3j O § slstsdiz, Yylss MmMtsHjtey Odzdj oBSHBEEGBSHO 9
L@yddr . 1 slddyd] ks ke, ot odzgj hdzdr L sdzO~R

ftcOo ddzs, dedL COW (BdZJLESO ¢ ffstttetots? yYykemlsadls

[ dzv CkBtdHdE = WHjte o SOl HtedyMSdar Ctodml
2011] d §JdEdad® octshls@istcOdz! dzets?2 M CIststed Odz! dats 2
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O BHSteBH dz' » YydJ dzlstcts o dzj 9 § dzd ¢ 5, Yls ts s tc HJ dzw
Cted Mis Odzdzts o . 1 tod Zd3$ Hzash @ pdsmwis O 3 zo j dzd yj ded j I3 Is
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127

BJtcO MtsH jtey Oded ] OL-B&pPmM[dakocHfaaj 0™ 2®F ] 0,4 HikGts
sdtf dyder 2 1 dzj A3 dzls Qds d3stsdn W) dots MW jete['H to[sANN Qdatse , 199
dL ¢ddBitcdzdlstse d dOBftesdlsse € sdzyd dzls tc ©y F3000fnIs
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cOdzj § tjLkzde O™ (tdMmkzdsS 3.6). OS¢, OdziOL"
CtodMlsOdzdzr , R OtOCIsj ted L jzi¥ dgdnasd BusdE) i j ded inds§ d DO3H dzic
MtcOodzj dzds M OdzBBOL OB dL B Mty Hjdd2, GHJ t
Cted Mmls Odzdz' . vOCdd sBiOL 5, L 0o d fnd d3ts i)



12¢

Cdzyd dzlstcOydwv dzd OL BISO d otSHBSHO % ks dgdDdzd
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dL slstsf dese s MsMsOoa O kEedzj esHO d Ctdeyd destcOydd
Cted Mls Odzdzts o .

4S5 dzOMdzes ©OBBIS] . 5. S kLo OO M MBEOWISEH
tcOL dztso d H dzets M Is ¢ f clstBtfQdidedaso ) , IstezBCd warilsr €C
dL slstsf dzr 2 fsmisCu HAKOZjAGH)H.O  I( U dad A zjcSCddz duL
SCOLHted Ui MSd] wWHEBLO, O o S%%sSHd by, 8 6dts Y dsd
SCIOL HEedUYd MEdy YHO ddpjftidst® dzdz® o sy 6§ OB s dzitch
fts MtcOodzj dzds M Bty oOodkd. [Isdsimdlsj dz’ dzslj8 ,fifsH
9 tBEEEEBE j Ismikle, j6dzdzndd. ,jdH . 1 tcd L Istsd3 d@3di Y HE M
d dqLtslsfdr 5 Msls OG- ZE iz GO @Az dzOBj YyOJ Isw

13 ¢ .
3 C.% !
* -2
20 8HYMPEHHSIS 30Ha m 'i
® -
A 5
)
-15
(9]
-10
-5
8HEWHSISI 30Ha
0
5 10
2 H, ycn.en.

156idescj 8O Stodfls Odzdss .

t dmMkzdetsS 3. 16. wuttldatsh jdzdj MBSH ey OdedY o SHBSEEIS!
sBl jd&Bj StdmlsOddss OdBOLO dL IsteksSd & I’ ¢ Odf
4CkLSoOlBso 0O ) MsOolssEeOdd (2012
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glstsdzr twjLSCdy dLd3jdzgj dedV dL Slstsf dzsets MisMisOo O
ftoj HY sdztsy J dad & s Is ts d3, Yls ts shdztso 52 CtcdMmls Odz
Cdpyj destedetso Odzdats? B dtsd®OMMT . [ Cste 2y h ipasj fijoe € G
stcc Odzed yj MEtsets oJjh jMmlse. Rd&zZOyYyjy GEBotstw, Cted Mis Oc
BSG Ol -dij aslsdcdgdzslze dzj o sHiStcsSH O, M o~y H| dad § oF
ftedd3i Md o Odz3OL . 1 tsfdzi ORI L AGEEQAEJE W is tedomn ~tdsHiTd
Eedzi o sHBtecsH dzts?2 M3 i, tlsdesmdlsj dz' degs B j H dzj dzdzts
or MsC OW Ctsdgyj dalstcOyYydw otsHtStetsHAz 7 yYjdalstese o W H!
B rOdedL 3 tetsfls O, ~AfctojHfjvdififlso detsh fR@tsHoO® o MistckzCIskz
ECOL" 90jls dzO + Cfylstej 3Odzr dets o' MBE 5 fMtsH j oy Odza
ZOYyodz desdz L sOfj tsMlsO CtodMmlsOdzdzO. l ststeOW ¢ j d
Cdeyd delstcOyd j 2 o sdgfsigdlEeldac Tt dp) datstsdgOdz! dzf 2 d5j » O dac

ststetej dzZvw ydvw By HE MBHjtey Odedj &3 otSHBtBHA =
OzdzOL | Htetsmdzj ¥ do-B©F k@Y HEGd 9 fiff sdezs daffls OdzdzOR O dz
L sdzats?, GlsBEOdd & dL Ikl&d k(s orAlESTots dz Y o t©dz0 dz' 2d2
CtodMlsOdzdzso L dzgOydlsj dz' dgs tsBtsSG 0P 4 &l 6 obsipds.tc sHHz )3d
fjtedWjtedy MSdBd3 ybmzw s H(P. RLBIfdr 2 MsMmlsOs
swyjdr &5 Bl yj dzlsfcOdz®S Y, j e jdaid e )t i jHisy O ddd 21 Blis
9jdzde O, COC 9 OdzZOL OF Istckzs ¢34 bt € Buzigs OfH , It
gL i3j toj dzdz" | o dzzlsted € tod flsOdzdztsoe , Mstslso j sfisa zs Is
CtedMmMlsOdzdzd L Ogdts CrBOGJH[dZ SCISOL Hicd yj ME 2 s B ts dzfs 1
COBsdzOdts? MijHj, dimMSitd ¢t BcEOh j ddgts?2 [
O9SHBSWSHA »~ Y dzlstese o yJj delstcOdz! dets?2 CEZBtsdHdzts?2
tetsmils ©, Cosfipsed Qo Hnifls Mkh j Mise j dzdes Bsdzr h j 2 Ctsdzyd d
UdB3 fted -$SEEsAuayul M teshisj, cazdidlsdtelz: " j dé
O dzdkOL | .

36. [ Mdeso dzr | dMlstsydzgd S d ojh jMmMsea O ftodtocsHdses G
JLes@f dgsMs O bkcdzj tsHO OdkBOL O

[sdsmdlsj d ds JmlstsyddSo adidujmSdn + dj dij dal
JHddes?2 Itsy¢d Ltejdedvw. J1td "dqdzmlsets editslsjL s{§d
Bfctedeks hda o &Oddsdd M ©yjdd sBoded€dn ke dd
LOCdzs yjdedz = o OdzdBOL j o tsHaggerntyH®BG . O | th)leaB 0 dzaf tdzH &
kOCdn bklsojteyHjdd?2 Mmaky0Ols fjHmlsOs dj ddy & o,
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Cted MlsOdzdzd L ©Oyd d Odkzdz0OL O, d HisMIs Ols s ydzats [z czdz jS et
fsHOoadzv e h j2 ROMMT OdkzzOL o, dzi Mmoet2Mmlise j dzder 2
fsdzzyddz dzOL 9 Odzdi ¢ BOdzElsd2dzr 2e. 1 tod dOdzdydd oC
ejLSddB St ( BsHEA)M sestsa zQflgdsdzta vl 9B 9§ j dzj
cOmMmdisiste dzdd SCtsdzyi fydd ftedtesH EedzjecsHO € OC
odzed BOded W EHj v dzsfy! ftedMmEzlsmMisads OLSISO d o BHTBT

I fsfmdjHddd HimMWisddzylsdw ofpj Btsdz Mjj ydf
Codzyd Iy dzOMdgs Cslststes? BHddB dL hdsedr 7 dmists
g dzj tOdzr ctekzffr COtBtsdzOlstse, Hwdmbkzlsmlsease Oah
Otemnjj d tOdedzj &3 sl jtosL 5 dzO ktetse j dSharpi9ite to]
dttetsnlstds, d2®04] . 1 BSHHjteyxdoaOw 1Isd ftjHMISOs dzj
ftedmkzlsmMisoadj © Odkz&kzOLj OfMMtsydoOydd Lkcedzj csH O, C
sOCyj MmMEh jMmlse j dzdzOW HBdY djcS¢dr dJLtlsftse kacdzj
5 MoyjlbOoddd kcedjotsHtstsHtss d ddzF n ¢ sBf sdzj dzlst
fMtcj HS2 9 COoyd mlse j CdzOo dzscts dMlstsydzed ¢ © Odzdz0O|
HdMMj telsOydd, Bh jj MHjtey 0dzdj MbickzClskztedses C
Htsiff ¢ Ols'  dzgj MC sdz € d =0 ,H3j)Mwiflsts thy jHAEE) ,2 G 09, 10 dzdzOL O~
i0o,5 %. vO¢dj BBAd hdj SCtdyj dlstcOydd OLBIO 9o ¢
BSCEj dzgdats? &kOMMr . 14 fesksdotstjydls ! ssigzddy d¢h
Cted Mis OdzdzOR OdzAZOL O. sO¢ dL o j Mmlsdats, Mtse toj d3j dzdzt
s5C jOdeseo Msf zsMmMlsolzjls wOLodlsd] Stdtsded?2 X do tslisdg

stsfo jdzdz" &3 Mo dH jIsj dz Mlsoasdy tStee Oded yj MEsects dMml
OB esdlstse Vo dzOp g3 B dzth)] BOOMH tej Hj dzj dad § ddzd
OdzdzOL s © IstekzBCOR. s0OC dLojMmlsdes, IstckzBCd M { tof
sCizs 2 %. [ OYj GWHBHR ttOmftsdtsy jdede | IstelzB € d
Mo tsHdz" di3d Cogfdz J B iad &® tcOL dzd yO*¥ Isfw O dzdzO Ui £ dietff clsis
Bj Miststetsy H j dzd § , O MmMsmMjuHdedj btekBSCd () Otew, 1 SH
s OC OV dzj sSHdzStotsH dzts s ¢ By jls BT IS sB kzMmdzts o dzj dzB
OdzdBOL s dzts Matafsls f tetstsdzj | " JesCts] ©OMY teshisteOdzj dzd J
l sBtseOh jdade 3 tStec Odzd S 52 BB sOBsteW L 59 Odadz’ kq
stsdzr ), MmAzzy dls jhj BHddd tBthdatseo Odzdj d3 L Od d3mis o t

zdtetsC sfjzlyfiplsfo )] BecOddyjmMites o jh jmMss0 o sy
9 ItcHOR w.¢. d ¢. ). uvuduBtejdzSs (1975). (tsdz B
d. C. ssdzsstesoadyd &3 o MewrLd M {otdzs ydyj 2 dzOW Is d
WEdHddsiddz' dz" | tOBtslsr s Bdsnddidd, ¢. ¢C. stsdststetse
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MsmMisOe EcdzjtesHO ©® HBCjdBBEd2MEdr Issdzh OfF GBLEf
Mistesdlsj dz' Mise j, Wlstsmddzsj 1'% dL § ls BBz dzts dzts ¢ Ofs gzuzl

l jMmiodeD dets, ylsts o dgjftsMmtcj Hiflse j dzedets?2 B dzdL sMisd
dd3j dedes dzO ¢ dzH Oz S A3 P dlsj, © dJdeeteME 2 CwOW dIst
d Ydotsldy 7 &Sttt OddL &3se, dzgj ddzj ¥ hdn OdzOdz
otstetsmdzd, fjtedHddejd, MceklsdStsdsmyr, IsddzsddesdHj ¢
f stcsHOR oMistcj Yyos smw dBdese s dzj stsyder § tstec Odzed L d3f
Yyofls! ®RedBdi¥ dydtese Odz0 §ted sy do' T Bl dzdz] deazrgyCes g
CtcOWdlsdL qtecso Odz0. RLELB d' 2 MsmEGs -252j6ls O dsts tehish
ECOLT™ 9 Qls! dzO tsBtOL tso Odzd | dn LO fmudls BdBGJ
ftoj HiNlsOQo dzj dzdets? f stetsH ORI G tc @hkdr dzdHPs elzis B s HY Oagkf fiff tisfr
fstcWHECO 4 gdztcH. dzjls.

1 Odzd yd J ) Istsdzh On Orjv d ©0Odedzj 65 ftetsilsj te
YyqOdesB OSIsjted?2, ddzd MddzjL jdzjdeg' = oBHBSMdz 2)
tczH O skttt 2 GOF dgf tsdzsR ¢ OUMs BP>YFH s lsttsEBH O©O
RMEZO M oL tcOMmistgds s3s,d &z, 28aR1OB ddiz Is |

ltosBdz 30 MsMis©oa O kZEdzj o sHsStcsHISO o dBOdzEsdd toC
QdzOdzd L © dn o & d®A] dgd ? A3t CIOREREHL O% j O¢ MY QSe d d3j dal
Is j tstejUsdry J fin O dzdz’ = . 1 Off tod 034 to, R.R.skdzOCtse O fn
fsdzdyd ¢ dzd yj m<¢ dj O d@OIsdyd MS-if 2L @IsH BlztgOL O
B~ OdedL A3 dnr sBtcOL s Odad W . Aol . sOdi3ddzmC 2 fn
fsdzdyd S dzd yb§ dFmMOdels iz c dzj o sHistcsHSe o § OtcB t5SdzOH t
ftedmkzlsmMisoad] Bdlkzdice (I OMW OdZ Isdlsse HEt BOdz Is
VHOYdzOw, [dtc d Htc. ). stetsdzdj Ibtscts, 1 (1838)) € dEats
ftagj tc dzgj sfteslsjtetsL 52 MEC d-8 d st Y fisiag dstis o tc QP It dp@zm ¢ b s M
Cslstster o kcocdzjtesHdL qicso Odgdz' » L 5dzOr ( @Bsh dzesMls
sB dzOtclzy j dz2@ OdzdkOL . v O3 Nd fHtodmikzlsmlseo s s d3Od,dzj
Of Olsdls, fdtdls, twH Fd)Ihdgs té\g Pz, - Isdgj I5Gdedzts ols j( 5B to
ofmistcj YO Ismw o tw©OLd »n GBMsOdso O o Ctodfmls OdzdzO:

l . a.1kBSCSO, R.S. sOtff s9 d ; ¢gDctins0o st ¢ 9,
1 uddemCd?, 199j8t4 dstoa@ daOfgIEg MECd - wOMYJlstse C-iY !
fc5C0O0LOdzd {-v migiztsoad W A 9 J ton dzl ? BOdzlsd d Emlsts?2 ydoe:
(OydSdzdyd MSdj nHee)dz) o QHEARISHY jJ &€ - SHO € dzd 3 dzj 2
fsdzd yd < dzd ud ¢ d d3dlz cCugjtsedtHsts(tay HNE dfdzd
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tdLEzd IsOIst dmMmdzi Hso Odzed v tWOMYtej HJ dzj dzdWw Mlist
OdzdzOL ©F. ¥)3 . PRsLosdvels L OCdz¢ ydls! , vyl yoOfgls!: duL
Zedzj ctsH O, sHdzddz dL dhmlssydsd ¢ s ¢ SildSafkic so jih il
fsHIse jtey HOj Is 9" 9atsH " J . IMHsjtaCddy M d dgOdE | MSOo Ists
1.1. wtsBdzjorddd (1980), A.l.sOBdqdmMSdds d 1. 1.
(2005) d HttkzeddBd dMmMdzi Hise Olsj dzv d3d .

10hd HOdzdzr | (HOSBEBPY 9 O8Is3 yYlsts ftodtcsHd |
OB tctsdIlstse d MowL Odzde" = M dzd d&sd twsmmr § § 2 W tste d
ojhjMmbe. wdzjHizjl 1OCY | lsdj dsdis'j,d" Ylstg i3 A&Ed Y
Fedzj esHO OdzdzOL O dzid i iz udddWs LWE@tsMYjls Ekcdz tots
r i 2mlseadisy dz' dets, o L Jjd@Bdes?2 Ctstej bkedzjtetsH ftodmizlst
(dL sldgjfedgs? ) d § Otc wHadpOylgjdeEs?? ) ( d Lis sl wias] Msmis O
Mdgd Md COwBtwAOASOBSHO ek jols L Oadmj s sls ftost tst
CEd3f tsdzj dzlstso .

RLtSlststf dzr 2 MsMmilsOo Eedzj csHO OdzizOL O, sBtcOL |
dL slstsfitgmMiBEOo sd3 SR sdzj dzgstse t6j OC ydd:

U&owgk 0,%isbd 0, 0wl thos (34)

( Mdzd  f tdicftiey 2w 4 8O0 dz2 &, Yysts mMoslse jismise zj |
BilsOBRsteW dyj Mcdr ctOW dlsse, tcOLoadls" 7 s Htcj o d
it 2L J &2&B8&] ,COQ Hd@fad Slstsff dzf 2 MmtsMmisOe 1 CSchullwvyskiza, -
1975], OsOdezdr Zftetsyj dzlsdzr » Mstslsdesh jdzedwvrn o Mmdid
UEPOZzBOL O MMdQy s . sYEAOCS o toj Odz desflsd o o
BdtsG J degdz' e dgfs b desec s dMmlssyded € © dgfle @agd,Bz toj @ GedY 6
dzj HSISO d o dLB"IsCj] HeoktsCdMmd kcdzj tetsH OCOY j wagd MC
ftocdtocH dzsdz OzdzOL stsBtcOL 8o Odzdd BF dzd BdZJLECd € Mt
Mstslse jlsMmise jdegdes 30% d 70%, ftod SCtltste’ n o BcSshs
Ot Oh do Odzdw OkzdBOL O s toj OSydd (9) B" &ZO &BOC fd
BisOdO d HIBCMIJHO kedzj tesH O { B dsstondil DA . SK ts®L 5
Mstslse jlsMisolzjls d dzls I°tdsolsO dz@ -1 O #z0 Y Jrd@QO G Bigztc df &K O 9 d
Bsdz ddzfflso s OdzdkOL tso dL SddsBjtodzdlstse [ | Odzd s o,

sO0Cdd3 BBtOL 503, ftedtetsHdz" | OdzdzOL ' dL S ddB j
s 442, O OS] dL &jodtsteW duj MSdr  stotsH
stee Odzd yj MEtsets o 4N jMmlse O, Cobstetsy © Moty Byjts
YyJ dzZstctse o9 Ctod Mis OdzdzOr OdzdzZOL O.
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4. 165d0d ds] wWOMftjH,jdjdd] sdfss §&
W OClktstt' o' BBEO SflsdBOd ds?2 o&sHj dd <,
OkzROL tsBzs iz z § Is Iz to

t OfmMmdssistej dede" § o' M j Hteddd mde" § yJdelster o Odzck
2O Bqdzj eOdz desds btetsodsj. [HAOSE Bhdj MOkl
OkBOLO M ©OLd & tsBhdd MHjeyOddjd d Mmisjfjd

Gjtdtsedyd MSdn WOCIstse BsEkzls HOIs! ddeW stedzOyd s
OdzAz3OL sdetsmdes?2 ftesoddzydd d Mmdzey s sHdzdd3 dL H
6 6 d 8dzOdz! dzts ? OzBzOL sdesmdets?2 MdMmisj d3r . s Hist sdz

stse j debdtsstdstsidzse dd d MbtekzSlskzter Ctod MisOdzdztso O dzdzO
fsdzj 2 dzOf oWy j dad 2 .

ANOSCIsduimMe&dy HOdzdzr | 5 Bddej eOdzsedd d tcOL d3j
CzOoar 4, ftoddzOHdzj % Ols Oeolststclz HdMMjtlsOydd.dzQl
BOL,) 1Istsets dBOIjtedOdzO 4 totso j H § fipts Onasle tsi3g thdg dzfg Is dnls * «
MmOYyOlstewdz, 2015] .

4. 1. [ OljtOd dzOV L 5dzOdz! detsfls! twOL d3j M j dzd W

]l s tetsfr tcOL B M jdedw Odzd3OL ts9 d € d d3B j todzd lsats @

tcOLdzr = OfMf jClsOR. Fdzv wdeBdtemMCts?2  zOW tstod3r i
Codi3fdz S Mdzsd3 BOMMsesd3 L zyjdedd d3ddzj cOdzsedd
ssflsdd, 2003, 2015), O kOCyj] OdOdJL ©OL &
Odag © [ oW OdzOMm: j o, | sB Odzts 9, 1l snddzj dzgS$ s d Hts.
L s5dzOdz! dgtsfyls ¢ ) ttOL 3§ M j dzdd OdzdzOL ts9 tcOL dzsG s

Cq®B jtedzdlstsoar 7 d tetsHMmlse jdzdzr 8 SdsBjtedzdlsOd {1
Cddse j todzd s tsoots L@ it s Mssldash jdzdji d8 §sLdydd
COmMmMdstej d' t.§ dlsyuj dzdzsds (1986) .
MOBOSIsjtedMmisdSs2 Ok jtOd d&f & Ghssj ddshlsj?2 f
Citkseduj M2 &sHjdd osyjls Mazydls!' L2 d0 dde
tOMmMfted Hydzdddy bdftse fsflzdvyd?2 o {aOphds®dadaast
OB tls] [ MOYOfstsd @, O 1@ ItddHidksSe z 24 ©ffls tetsj dzd v
ftsdzsy jdts ©OL &M jddj c¢&Osdr 7 6§ kdvddqd Gddds
02 sdtse cCklsdd (fMd. sOsddykz 2.3). JtOddy’ Lt
2010], Ekbtydjdd o MmtskejkMsadj M tOostiERS f 1@
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LOfOH] fttsoddzydd cteOdzdi W lodiplyf edpls dndsvO ez bzl bzf dzrdn
fsfzdvydw .

1 OdB tsdz § or MsC s B j tOISktedzOY Hdzv wdBdted
stezB ¢ TOdZiSLB2MIBEE s kEONOS] BORABEHOOV ( s DB dzts
tcJLCdd otsL tcOMIsOdzd § d3 ( H s fifis7d Cdg)d frplsjCaiizf{CuQ d CdsR2 |
d. 1. [ OdzOC mlo Of sd2j0 0FOMY tcsMisteOdzj dedw s 2dzv yd2 |
sd{f O, CddiB J todzd IsT gdsd 6 Is tcOL dz" 2 oL OMIs: B s
B LBLB2MEd2 . IWHAfvsdisd Adglf aiz@m oz G G bo -pdits s t Celt
fesdzvy ofikbdviydfHjdJtoedets?2 L sdzj o 5B dZOHOE Is € d d3E
fOdzj sLs2Mitsets oL OfWshkdf so I gkdz® de§ o dzjVdz' d Is s dz
s fwe wjojtd cSksddoshhd i My OdzdgOmMBsYL j &
HdMCEMMdsdzde” a5, o MmevwiLd M Uy g @ik OdaPdzd udBHzPH tiz Mif

1 O0dzd yd 4§ © JHddzr n LtdkOn f§fkzdvyd?2 O0dkzdzOL O,
otsLtcOMIstsd dqLo jtey jded?2, Mo Pezgzdy @ figs o Inpp & L B dzls B |
CddiiB jtcdzdlssasets oabkdzC OdedL B3O, O Bt jHJdvjlshw Is]
HES { Istsets tetsf OdzdzOL .

Mt MdzjHEkjls tBtOIsdIls! odzedBZ3Odedj dzO Ho kMmists
SHdzsMiststotsdzdzs & LdEOdBQ de O figidz’s f s Zdzw yd 2 OdzdzOL O
f dzOIsW sted3r . veojdduyjddj Isj BB jtcOlskzte Oz3OL stsB ttOL
dzj Mstslse jlsmMsoalzjls ftoj HMisOodzj dedWv ds s L Otetsy H j dad
fdzdlsr ddzd MmJ ted d dofds,dztfotdsd tddO@soddr dhn fifv  § sH W 2 dzH O
ssdz €5 ) -1ISOQEEBR MY X shisstesdz , CO0¢ Myudlsojls [ . [ .1
BizHjls BBMEYHjdz 8 ®©OLHJjMd] 4. 3.

O zdzOL ' Hdes?2 IstckzBSd dBsekzls Brils! BteOL ts9 OXzds
fsmiskzf Ow ) CddiB j todzd Is T ftcd HBMISOOC J dn ¢ L
(cdzzB ddzdetsis' ) d § sMmdzj Hise Olsj dz' detsls L Odzj ¢ Odzd"
Edz' stcOB OL dIstse ) BOdzlsdd sy des i f sd3tsh 1 8 o
Cted MlewO dzdztm dzts 2 stclzB € d, fMtsH j oy Oh d n a3d dzj e O dz'
Edz! stcOMmdetseo des?2 OfmMsydOyd?2. J LIssds OMf j Sisy |
OdzdzOL O3 OWted S OdzgmMSC dr btekzBS 1tjd3 jJto, [tOf O, A
[Deines Harris Gurney, 1984, 1991, 1993)eines Harris, Speay Gurney 1989 Viljoen, 2002]

t# 56 dzO ) dzts dzOdB tsdzj J tcOMYf tesfmls tc ©dzj dzdzts 2 BSH j
f etk jddi ftosdMmMrantsHdls 9 odH] tsodats? Hdzdlsr . |
Cted Mis Odzdzd LLOY d d @ezgz@ed yj dzd § ) dzd &3 MBsH j toy Oded W
Fdz' IstcOBOL dIstsots?2 MejHT (2O tedd3 to6, thdetse OdzdVv s



Z dz' Is tc @B@ALAddSs 9 5G 5
B sOBstcW B RBOH DB tOMY Sdzsy j dzdz” ~
Gkz0Oo § 2,

s O¢

slsdzsMw i Mg OUR dmtslse jlsfmlso j dzdats
slsdgsmdlsj dz dzs dzdL S tslsj B j 6Ols ztedz j

14¢

BT d&zs § 5C OL Odets o
ltj i jto Bscbkls BHdsSstk] i ddzts fedmizlsimise so Ols!

o dHdBsGE,

sBtsG Oh j dzdz" -

tsB j Hdzj dzdz" |

slsdetsmdlsj dz dats

¢ @y dzj ¢ MO)

MY stedd tetso Odzd !
LC LG dgdzr o3 ts A LaESONmitsiH j dey O o disefs kS tsuck

OL Blstsdz Odzd&zOL '

BJH n

¢

ath

1 Cdzsegdlstso 52
BOL Odz!

9 tSHdzts?2

(tod ik dats €

( d3d dad d
o Issdh j

B ks OB oW

e Cdzs wj ded ¥ 3q

OLtsltsd d ttec Odzd S ts2[Viljoén, ¢ te

2002, 0dzazOL * e ddskzh j Mise j dedas J Mis € jzs Y@ ldzd d5d dzfizc Bz O ts
d Slsdzsmwismw ¢ If(dyGsdzdfpfd® d3 .Is1d)f. O
s OB d&zdyo 4. 1. MOtOSIsjtedMmMisdS O or BtetsE Ctod MisOdz
dWtedSd § 5 H (Dladeseds, 1839 Bdamiss Harris Gurney 1984, 1991Vil joen 2003
o 52 f vtezB € d
=] ; w
o' BEIS 1 toj d3'(nF9o) 1 j dzj (ng283) C6J it del
(n=28)
O dzdz0L
G-2 ¢-1 ) ¢-2 ¢-1 ) ¢-1 )
tcOMY tot 39 39 22 4 7 88 53 47
dzj dzdzts fi
Ntot, ppm | 832+189| 102+45 | 51450 | 724+149 | 290+145 | 250+161| 123+107 114+109
%Ns 324 47+19 | 42424 | 28+21 66+31 68+19 68+24 3H29
sd 1 v [l [l \ Il I Il Il
i st zdzy
1 Z2OyJNged WNpi mMtej Hdzdy 5 COYHEBS2 orBBKS )] M rewdfiipdss
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5CjOddyj Mis?2 Cter: foH kd btcOBOLdlsOB] B dzd
ZOtkh jdzdj L OCdts®j tedets? f tsmdzj Hiso Olsj dz' dzetsflsdsoL C
d Ekd tcOBOL dlstolO@dzfY) CtslEicOy Ojls otsL dBsy dzr j ¢
flstczS skzter Istsdzh o & dzze  dzdets?2 L tsozj .

Il HBftdzdgj ded § ¢ dL dztsy jdedetsdsz o7 M j, ftotsd mn 5
B OBt dL B3O o H P dzd[ D ds | ¢ s walRd diHdL Ay O tsdg® o
Bt sdsedd, odklstjddzjcets Mbtesj ddY o j G dd dal
sfdztse Ols j dz' dzgz®s t©OL tcOBSsSEZ L Obtetsdzzlsts?2  totsB dzj &
f SHtcsB dafs .

4.2. wdzjH' kjChtddujmMSdny do fhsiol st  Jts s
BjrOddL i3j MO StdhlsOddss Odkkol

[tSHjdd Ccdkeddds? OkBOL sdshmds? MtejH" , jj
MtczCIskzter , ftej HdzsY § dzdzr § tcOL dzr d3d dmimdzj His® Ols
fdbtesdtsedud Ms s ddasj tef tojtsjOnidds’ §asdeds@iL, " -oelf &dsiztd
O IOCYJ &ZO0 tBhdj GJBHJAdOB] Ui MS dJ ftod HiNIs O¢
tcj MlsOotcdtolze smw O mdse j ¢ jtoddj disOdz! dz" = H
Ozd&sOL © d dL oty iztg@d WHalz] E HE&zBHE G des 26 dzj csH O
sOCyj dMmbstedd tsMlsO (tdkstsecjddd) SttdmlsOddase.
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f sdzz ydls: dde¥ stedzOyd ® ts mMizh j MmidousjeffXedhnd 7 dz@ifttEWE
mMkeHEZydtetseo Odzdz" = dzO Btdz "dj cSdzzBddzr Istsdzh OR, ¢
o dzd 3O dzd § dzO oL sy desMls o dzd W dzd v Isj € Istsdzd .
CtedmMlsOdzdzdL Oydd OdzdEOL O fsBEZYHOJIs, ¢ toyxfdglj Weofrpgwe
Isj ClstsdzPOisf® dzr &i3q . J dzd n dzj SHdasC o Olsdats ff totsd fin ¢
Isd ud ded 4 Hdzd Isj dz' detsects o tej d3j dzd . vf EmM¢ Ols! gL )
OdzBOL sdatsdzs? MiejH' d20 B sdkscds J MEeHEskztl

gkzh jMmlse jddzzs (sdish! o (tsdedBOdedd Mddatetsflstso
s¢C OL Ols+ dL zyd dzd 4 sdalstse jdedd CtedMmlsOdzdaztses OdzdzO
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ftcj@dtzj dzgdv & Istsd, yYlsts Od&OL wodvwjlkvw §tH
CddsB j tcdzd Istso ™ A, dzs d BOLdIkB9 '™ n d Ekdz IsteOBOL
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teOL dzd ydz' = dzOf taCsota@yd@fjWissipw yisos jets cOBdlskzMmj o
L OC Siddfstely] dzydf sd3 HdMmmd disdzj stedd s® tcd. wtsec dzOmdats 1
sBl JSIs (9 yYyOfmbdesmisd wWOMmMlskzh d2 ¢Ctod MlsOdzdz) mtsa
fd igdzd sted d , CslststaBjh d HBYOLS GLOE lsdg™w  dzj G 15, sO¢ d
tcOLO9do Oj Isw .
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Mm. OB jtcetsdz 99 jHjdts ftsdwisd] 1 djtejlsdui mMEtsets
dzOf tew 3 j dad 2 . ( Mdzdls jodzt] L dz@F; teHedlafifats j © G tcOH d J dzls dats
Mistej A3 Ismw  EZd3j dz' "  Is! Mots?2 1 dzgjteecjlsduyijmed?2 sl
ZOdBtsdzj § Hdzd dzdzOW ! L O2dBRII sy jddi 4t i
dL &3 dedls Mmtstslse j Ismiglk j dedetss s fndzts g O d&t s¥ets to d3” Wy dzW j ke
sBEMdtse dzdo O h 8 tedj dsOyds RBddzj tOd dz@ 7 L j te
wodzjdedJ BIsd3j yojlsmw ftcd oiZjlsOBsteW L d3j o tojL kzdz
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tcOMmiso tstc jadpdze[Meyen1 985] . s o' oasHEZ 5 CtoedMlsOdzdzdL O
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dHtsB ZOMISOd3 Hiezadr dddzj LOzse o d3j SOBBSLY dyd ME
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HOo dzj dzd?2 s ¢. [ dwidts (1974).
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d.1.10trhjords [10Orhjo, 2004] , d dsj dzdzts MmEzBHE
sty M M ©wWOLoadIsdJ &3 & todddshfistedizOe @atsds tisdzdatse?d Hffj ds@ diay
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t tsdz BibdeQdgiEtis W W o dzj daf @O G @z Is @ dgPzd Vo s ¢ Oz
Hi dsdemistedtelzé Is tMtse j dadats flssdts dzeRd fif IsstsQa SOy ~Hiy ld@fdy) . s brd
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Ctod MlsOdzdzd L Oy d & OzdzOL © 9 Emdzse dw A B lsOBW C
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nOteOCIsjtcdLzjls B d&OMIsd d&jlsOBstel ¢ j ddesets dzOG d
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O oWy jdzdv. vOd3s d BBtOLEZjIsMw dHjcQ&MPOM ol ts tf dsC
CtodMlsOdzdzO Bsy jls ftedo jMmisd ¢ Ibsdkkz, vyt td o 2t
odzdwls! IsOdze j dzyd Odzilsdz'j jls i@t telzdats) difjvdzw Wity - Oded L d3

sbkzh jmMlsokze h jdBz ftoj HMIsOo dzj dedé IsH j dz dzr 7 d MM
cOmMyf dzOo © ftod Mdedy Jdzdd Isj i3 jJ wOlskzter Hotslsdo stcj 1
Hy Bsdzmistedtelze Is § sded 3 § ded § IsJ difflsi teQjlsdiddde © EdzdiOjL tasofshiE
fsC OL Odzets ds@miEosky itadbgttyan2 004 ], o StodMmlsOdzdzOr M ¢
L sdzOdz! detsfls ¥ dO@ ofmjds ftetslswy jdedd tetsfmlsO Isj B j -
Cted s OdzdzOE Ckedyj MS 56 Be Os dislizténjOdzdztf d3 o 5 tizts & gzdz
Wtstcdzddtoetso OdegdW o dgjh dzgj 2 Ltsder s MteOodgj dad® M vyj d
Octej eOYydd fted dzj j 2 oL sls O, Isj dzH § dzyd w dzOtc Ol
Ctod MlsOdzdztso O dzdzOL s ftedmMizlsihbdi) |s » Otstfcdzdef) DEG ),
(1ddsdzed?2 1 jtej @) . t Odzj 4 a3 sBi Wdgw dzd — Kasfmdky {1 V
Khachatryan 2 004 ] , dzts dstsy dats Hsfkmisdls: , ybkt ¥ stdd
ftesdmMotsHdds dO0 MsOoHdd fsctejmMmdeo dsets KB lsOBste

[Eidlsjd dats fteduddz fsor h jddw Isj B jteOlskter o
fmMh jmMsokzsls tOLd j btsySd Ltcjddw. I .uw.uvdlCtso
kB ddzdz & Wdzs duHtse fYtd dn eoLOd®sHj2Msadd
be@®®E | ftodtesHdsets ftsyj MmO ftssdetstj ydls otsh
sBtcOL 5o Odzad W OdzdzOL B [twByd<¢tse, 1986] . 1 toj H
Ot OMIsOded™w Isj BB j cOkzter o fwsyj M MO OOl
mMeerHEkSCydd o BBBdZij dOctjlsrj yoOmlsd &BOdIdsdd, Is. J.
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sted MlsOdzdzr OdzBOL O Byjde yYkbsts w©jOcdlzel
dLdBj dzj dzd j 5 G OB dlskzMO, dets d Gwody dzdj g oW @B
ddzt steckOyds B dhlsstedd do twOLodldw. CIlsd §todL d

[Mme j dzdets s BsteW sdksedd d odizlstej dzdzj 65 flste
[ s Ol ydt f tsddts Bdd Hj Bsdhstedtekzs sMw o Ols dzO
sBfl2 LOCtdtsijtedsfis! 8 wodw jlsimw ftoj dizh jflse j
L 5dzOdz dz" a3 f sidzts2 dz' &3 2O OMlsOdzd j &3 G tOdzj 2 £
BjnOdedL 5 tosMisO M otdsSddmis &3 Mstesj dzd j d3 & 6 O dz
sz X jlsOtdf ) OzBOL O o fistej YO8 sfw fMdzzyod Mmsuj
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Flso jtoy HOI! i) ydsaRjdgQitairde Iz W OC ststeO®Rd, odzdwe h d g
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[MisOdetso  dBEMW dzO L Isdn tsMtse j dedzsmlsw i Mistets§ dad W
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HdMid BRj steds, ClststeOW o' O O W dzj SH dzstets H dzs
sftse j dzdzs s W 3 W ts e d i Is B dzdptRadldiigdstedtiye 2005 ; t Od
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oifmMdzsy detsy dMEOYjdedj HBSHICOL HESdHO (1375 d&XR),
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