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704 6¢. mm 9. MdzjuHbkjls orHjddls! o twOLeadlsdd
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1 z2dz MOter BN dzd tslsCter Isr o 1967 ¢. OmMf JtcOdzls € 52
mi e dh O dddmfm 14 dzdz. C lsasf j QtsdzvssHhdefss dals SO digdi?2 o O
dL doOdetdzji dLejMmlsde » fEdz MOtese wodzw jlsfqw stcOB

Yjteds § TH'SSZaMdj LeojLH", tdd djodHdd ,, ddj:
oL Od BsH j2Mlsoaksls i BCteky Oshdds BJesd bkisd Eus g et
dzj B j Mdzsets Isj d&zO0 dzj Bsclkls or S-ted gts' yauls diu’ dzlz y d €
C.J. 1JdJdz2HBody dOL" 9 Odz Is0O¢ k¢ cediiXetdsddOdfrisddimliase? O o d:
I dOMmlstswh jj otj v OmMbitdsd { dOCdio:sdsd dgjdbzels 52 dz
tod dzlse j deso MC d2 d-hls sy tzde®o MPdd H ‘Misth 85 )0O.dzd § XVljote dz" =
ftoj HIME[OLIOWE dzdz @ ¢deedzdd, [ Of dzOf coyy te/dzOO® dzipdf dc.© ed C
dzsfmy: o 1968 6., bjtwddde 99 dz v J dzdzjct€, =ChiifsigAof e d 3 d
cLOMIsr oh OWY jLtOodp'LjH OeT tor 9 YJ dzstcOr cOkzOSIsdSE c¢cf dk
L9 jLHONKR, cOLtcr 90w drn fHtddzdedz di3sd Mmd zORJ . Y j to
oflstej uj dkkzyo f dzgj 2 S Olsddkz® dME@PPJlsmw, o vyj dzls

‘uBt Bjlsjstds? d CshBduimMSis?2 §rdd o ObdEshY ] doBh 2
Bsdzjlsse dzO Bsd hdo o' MskOR, O IOCY] f o, ten dshlsd o
Ciad 1997).
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tdm. 3. Yl & EkoedHdd3, JMmMdd dzO0 dkzyj Ltjddw BCOYJl
&0 Csdif! s lsjtey C Ot JMHIPOKBISBIskHtjisp: / / www. astronet

roes2dz j iOdjuBej LOJLHT, ottOhOshdjimw oCtkzc t
¢ Htokzelkz (WdLduyjmMSdj HeB2dz" j LOJLHT) ; B) HO9J
tcOfMmMisswdzadd HdzW dzgOBdz® HOIsjdzv M 1 j dBBdzd (s Isdud MSd

stcOMmdzr | dddcldlslzr | Lo jLH"™ dzO twOdedzj 2 MsOHdd
100 tOL Btsdz M jO H(JHOFD dg teidic302isteixifzigs) .

steOMmdzr | CO0Bgded M distd "2 &OMMs2 d ddL St
syd d2 bkEkMm¢ ds.

1 jdzr ) COdepm[€d hdj LeojLH' M Bd hs2 {§ disidashlk
jets yqLdzj dedesets flsd d oFjteiddfigops sMilst 905 hdj (B

stesd3] Istse X, tcOsf tgr Idjzf j tcc d 6 Odzlsr , | g tste R usdsid dfiplz B

B sdls+, yYlsts MOd3y" § dBEsdkzsH" §j d etstewydy LojLiH", &
CteOfmMdz" | o Gr@)FEpoOEtc0 ftso jtcn tzBPBIE , ¢ OedgyEd2s HL o
35004 (utsdz €5 WOCIKr, 2004) .

rezedj ©BI jClsr

L©600dlsOyddiia ISt ofsteA® L Oc OH O BB ldasts ¥ EUafC 6.6 & C
fujls Medzdy j dedw dzj2lstetsdzdEp B2 ozd 5 i wog.L MGG @S Isrh
Estesd . MOdhcdts BETLddy o ®dgsy o s 56 j dzj o |

L OBBM T dZjsisCdsr st 560 mm o. 1 OdWdjtedSs OdeBS dr ¢
fted HdzOL dzOYJ dedz’ = H dz¥ 58O 626 wigdhf ) fizd lsdoted \hfEdyrfCzg M€ @
SHBEO dF ddtedeks h o flOsEimdssd Hyfspdaodyjliiz=s datzr | ¢
d ofmfinHSHd 5Ol rBdeusd® djwd]f OCsdscts Bl j S5O dzO
CdsMMOd dtsdz or Hjdzj dzds 1 dzgjtecdd, L dzOydlsj dz' dzOw
o 5kBOBd. ) 5! lssdz O Myt S df s dgs aste jqdsj dzdpsn § dzj
dzr 5 o fsdzdeo T dz DB

tdm. 4. YeodLHdE A7 MmMlstekzd. [BI jCI 11
(¥ slsts M Mm@esle@.uafphotogallery.php?photo_id=431)
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2. 2. wfddz ydzOw fdMlsj BO

o 5dzdzj YdzOW i MgMbj kO ctOo dlsOYydsdadzs Mo W L Odzdz R
BstcOd kst &6 ipafay®s at Hio jddd " ¢ i es 0 o 2 ¢ § dPd

yd
([ jteSkted?2, 1§, S§ ki, wOlkztods, vLvKOdz UL tcOdz,
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O
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T S83Se.
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35 : sML, ",
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Mapc e
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@ Onutep

{ dButsdd) ydow fdnlsj BO. 1 svfh OfsjtsdHiss GlsHj dvjls
sls § zOdzj s ctokf§r Sqddjm®. ([dj2ddSss, 1987
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Il 5L tcOMmls o sdzdzj Y dzte3i 6 dygaptinis (| g e 5§ Sdzfstsy f&O D& tcOL
dtsdzdzj ydets2 MdMlsj &3  d3stsy dasO Of @ fddy tsts datscdxpwig” fipifdts e 0 H
MsQodzVv jIs SCtdzs 10 ddzteH Cd3 (7S dzsomMCd2, 1987) .

o sdzdzyj des e Odz dgsj Is j dzts i dst dpapju gt 2H G difridsi jHBRS-R O
ABHWYWhOWMWw o MjtejHddzi Mo 2.€ ts 5 dOdGE Rdigy cizdz 9 d ¢ @& ,
9 BimMdcodsdz dL oBHBSKSHO d cGjddw. JJjdd?2 BtOL Iz
l Setesd3dz”" d3 o Hjdzjdedj o3 { dzgj e dd, ClssteOw ©WOMMJ d

v OB z@y O

[Mdzso dzr | f Quis@agy®t( vtsdz’ Cts WOCIT, 2004)
I 5L teOfls 4,6 dzteH dzjls
rqdLdzj dedzr 2 yd§ oz [Ctodzts 13 RBzteH dzj IS
[ O®B] Ists 1392000 S &3
mdBdUjMSd2 mMtsmisOs 70% o tsHAOIS HEQY, tad B sdzj j s W y
v Bl jtcOlkzted WHLGO 15 dzozéz
U] B jOzZteO ftso j ton detsils d 55Is " f. A
1 j tcpaHOn jodekMi s & fn Is oty fylzfizts 2
(2O Cjdfiydzis ¢ shlsd S@EHYIs' 253827, 27 kb
[ OfMMmO 1, 99A¢06 332 ©OL ftjor h)Oj

. . 149 597 893 (3

tommlssYdd sk 1] ddd JdHO. j. (6BHd&O Oflsiss das ds
ltejBw, LO Ctbkttesy Mo jls 8,3 o0 dz
ud&zO fodlswy jdd¥ dO o] ] 28 ©OL BB hj, uj

st mMCzdvwieddtsy dL dzzud dzdJ Mmustsizpg s ssdpdgyyj Is o
mMedn ypRter ] MoftesotsyHOE s &shdr j ofpfrhCd da
ddzls j dzid o dzsls! kdz' sOWddzj sso 565 d i g3dzl ¢ ) Gets 8 fiy st

utsdzdzj ydz Idmpukded f zOL d3F s dzdaj Y dats 2 to [ Hgdis ts dzr
dzr j] Mdztsd Ol datsmW jtor wtsdzdyOd, dOsds HOjlMY HO ot
dzj s dzts j ff to tfiplactddO disfipldpdix].j] Mt dzdzj ydesets o j stc® Mo w L Odz
Bisdzj ] cdzzBsCdn Mdsje uwsddyd. 10 ke dzj ytkBe gls’
9 jlstcO® (ftoslstsdzse d 1 dzj Clstosdztse) ¢ szt HP O M dsh bpts
sdiydzj MS Bdz' $ 5 H fS.isliis®s dn tsHzdd) i dies 6, e, i, Als BeO 1 s dzj
oMy rhCd dO wtddy) Mtddjyd j ©¢shdadumist dio dddd
IMmMfrhCO dO uwtsdzdzyj BteOLEZjls d&sh dkzs EHOtdskzE ofs
MlstcOdzMiso s 5B ZOC B  ZOL B . st M@l 518 dZHE sh jf dz
152 Mkl HfMisde Osls | jRQEdz] lsfadsg , o 'kfydodiedis j f tsdzv t
oL d@Bzh jdedW Jo@ehbgwovdyuybmid2é, 1988; | tsdhsd?

stsmdsd ud MG dislsdiEyd Otew ¥ j(dadz’ tsfr) dasdfipiesdds) s € i & dzth) Is t
sy 2 d §da cEgBdzd ¢ OF Ipj dgdzeB,d tSerHY i teezL Oaf Jdts iy 19 eisdg z1# jsd
Ol dBssmMYjteOs s oltsted yde' § dL dzzyj dedw ) dzd o dzj o di3d
BjlsOMlsOBddz dzr j + dzj B dels Otedzr j yYyOMlsdyr . I slgse ¢
Yyod dzbe 11 g dzklskz. 1 S tdzdyj Mise j dzdzs o tsls dzts hjj-dzd d
fllso O f dz®fagzds € s dzj

RMssydzed C OR] StsMazdyuj MSdr dkzyj2 weodwslsmw B
Bh d" 3d dhissydd ¢ OB CsmMddud MEdrn dzul &8s WdEy € ¢
oL Ooh damw MéswPezso A dOY j sk BOdkzsMmis: (&4 dzj y
dzd fiyls Gs £t BOdzdzts ls! o MtsLeojLudd [ jBjHY d A j delstcOd
dzd s g Misdzdzj ydz' 3 wOMYf esmistcOdzj dzad j d&53 & Sl § 5
Cdrn dkidmladgd, Bjteddddy d Bttd (Jesdnid2, 12l
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CeBepHbIi \\ HOXHbII MarHUTHBbINA
nontoc (ycnosHo

reorpacuyeckuii
CeBepHbINn)

nontoc

‘ Ocb BpaLleHus 3emnu

MaruuTHoe nosne 3emiu

tdf. 7. Rdzo jotash) difvis deOsiiekdittidse MC g2, JtwdyjoeO, 2011

[ 40 dzOdzj sdetsj BOGHetfls dletp fzv § sty o mdetso dztslzl H o
d' 7 BOMM ctwyjcets COLO &0 utddyj. ItOh jdd] ut
dd?2 fodvy o M dwodd. 1 Of tow 3 j digslds s B di3©6 dzd s dzff dzt
2AD59, 1'5i55A 1608 606 R3EH 6). 7)) .

2. 3. dltokzCIskztO wtsdzdzj ydets?2 Mmdmisg d3

Il MbtelzClskzte] wtsdzdzj ydets?2 MmMdMmisd &3 o Hj dzv s sfgpw  f dz

] dzOdzj(lsfy citejzgy H O5 N OW L b1 defp ®) Mz j§ o] dfQAg sk teijdiste
JOCB BBOLBO Odzgd™w HBSH Hj2Mlsoadjd3 ctc@o dlsOyd sdedz -
HdWW jtoj dzydOydd ojh jMmlseO® §sdzkyddd tBtsdtsyg ydzkzs
Yyos lsmw ls OMlsjtesdHBse d diBilsjtstetse. 1 &Odzpl$ tzH H & B
dzdf Isd ud M d(dm ds.tc BB HEUD)S § dz! dzOW s gt jOdiakeS i \ o §f dz6 &
dZoL " 9o O 3T AMECEHdzj dzd?2 B E2ZEdr yomlsduy, CGOL O - ffr dz
dzd OB, otCtokze § &zOdzjIlsr. wOd j B dzehddd {dizOfdegtsls df
Yyo Btsdzj j tOLtj 4 dgr .

dMisj tegdOdz’ | fidQaejjlydy j Isj zO0, Btd " ddhisets dL
Ctoze wtsdzdyod  { dddflsdudi mMédd B dlsO0d3, Ot sdz
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s tcOL 28 Is f swi Of)ls ) tapiplsHjttets HE o iffdg) & tis O Ldzf jBids dz iz
Ctolztf detsc BA fficjitfgsd j toj YdzadE2 Se Kodg,dz M5 8 ® dz@®H T 355C1d3. Mis T
JCBdzts IstcjolsiyOAOMsdHtse ftodn BHJIsMW dzO A9 toffjitsjzH ]
ZOn ¥ MO OfbjtsdHEFOd &d Y JHOMY s sdzs 10

[ ibi gtasls mateprai.dej B j Mdze" | TWCdac@Isdeds® Yo j d3j dzde” § oMy " !
Cbster | d3f dzOB dzt HOJ &3 o otgdfglg O evdft@HdERs hgd2] HL. § j{LQHLEd3,
Sstedzr = Isjdz L di3g dzv 6 Ispw  tsIs dzgj ME sdzt Cdr d&Bd dziad le3] Is te
Hsdzg BOBBO HEs HjMWIsSEC o Istsdzdz. [ jIs] Bt otsL dzd € O |
fp SemMddud M ddid MEtsteshmiswdd (o MejHdjd 40 ¢ &/ M
sjdz ditf Otc® j tz@@ tcjfo @) ( dos Bs BsMW jtoj. | OdBBdzjj Ctok
L g 5 fftso jton dalgjiis} Staq BE@GH des dz0 L j dzdzlzs  ff tso j o dat
10 b Bjlsjstdtsets o jh jMsoa O (| jtcOYdyjmsd2é, 19

RMissyded OB B sistedlsse W § v hs@hls@idisd@sder ,
llss 5B d&ZOMis! &jrnOddyj OHeegEd cOmHj ®BHOR dsHdzL d dzlsj L
(ltesdzmSd2, It2bSjody, 1997). 1t tBtOLUMRdEE o &
HO, f vy iQfidsyj wodjrdsel OW ¢ Od3j dzfs dzts dBdzv o tsdzdzj ydats2

Il Lz ftedlswy jddw dzOh j 2 f dzO dzjlsls ! fig j SlsQytsHtd didls teots Ha:
M2 BBdij 1 Cc, dos jig) dzi gsdets Do f 5o fizd - dzis i By el Pd € s
ffsots dBjlsjstedlstse o toj L kzdzilsdn®@ls j 1 (O taf@ Hig dad jf 3Rt 2t G
SBOL 28 IsMw  dBjlsj stedlsdzr § (B OCIsdzgi)sdsedEFiEg’ ,
o 1960 ¢. o] ©fghkipthadzdz@aS0 REPUL o0 L B@aidcOdzO) . G Is
LOBSC dzzls™ §j BSCtkedz §j ofOHddz L Jj dRBdes? (o] ter@esisd.
OCIsjleqjdgsd h 52 ©OLHESB dzj dzdetsils! & S dasHEEBBsER] Is Oc

e e

td®y. [ ibittedsddij stzac®ls gtied$ (hi¥pd/zg.seec.igO2 s O
BidtodL tsdzO ( W Hdtjs/lsvwiinsakip@Rylsdin

Bpexuns
00paTHOTO MAJEHHs O6nomkn
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H3ssect-
HAKH

CMmemanHas
Opexins

IMecuannku
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]
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oW idCd.
©OMS sk &jlsjsedlsse .
¢ dzdfigd i) Is § witgdolskd stetsdz 10
9 dHJ

Bisjcwdlh REBEZNEMEO6& &0 8
Bsdz! Bt ©bdz@fugyjind dydeg(ddzl B 4,
Odsq dzts € d fiy czts Is

(1 209820 dzis'L Ofgzisdzj, B j219,0 3 ) .

yj dzj eh dn
(Gt BOMMO MeMmisOs ddzO ¢ dzs 6
| Ofted A3 5, 8
B3 M MEtsttshmis! ¢
sr mwy BMSsdk s,

tsls

1 Ists
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o Istsd udmdzd
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Cagj sb® yj ddo Oj ls v o (s cls, | 56 diyBE®E & 1 M0 dzy

20081 5L Odzts o ,

2003) .

1 OHjdedj Bjlsjsstedlsse dzgOBdz# HOjIsfyw d © dzgOh d Hdz
LOWdSMdictseo Odz Bj Isj stedlsdz" 2 HEsSYH!, MOBR 8 iz b
2013 6. ModzCdtso jddi M LJjdRds? e jtndshls! s ©fM

[ibistedlsr ft Misfldsedds oHlgr W I€ ighO idp@® : Is tc d

1T1CORj dedz’ j (O tetscdzdlsr ) ;

2i J oz L BCOMj dedz § (MdHjtesdzdlsT ) ;

iy jdzjLdzr §j (MdHjtedlsr ) .

rddzjLodzg j  d3j(shjosHojdieefigls sw Islh o thdetse datsds dL 3 Is ¢
fl feddNifiv ibzcdn d3j sOdzdse .

SOy dedz’ § (B Is 4O Blis’dzy § UYOMIsts § OHOE M Jj dO | § a3
Lisds Mddzd C Ol &wOcded™Y d fteddsj ' o) lsOdzdzO. 18-Od3j dac
COL Hj dzj dz' IszO 7 ©&esfdmiddk] dzC ] tStekzed j L jtedzO M

sBtcOLtsoa @ah djMmw,
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o tBh k¥ ¢JjsdztcedesLj €ddr7h4))C T1Q-Chddplds)’ Bdzd My fledzi dzls d
Htedls™ d O-~R dzHe] lszd yslZsee@® NtsMis©o ©. [ JHES aifgplstej Yy
tedlsr, MsmMswhdj dL edHtsMmMddzdS¢ Olktses, tddesddd, ¢

[ Odedzr | dMMdzj Hse Odzed?2 iBj s stedlstse f sCOLT 9 OB Is,
Ldzj B3 dzstse, bt zOagi{sPhd ) WzO" z@d e tsdzj j 5§ ¢gdz dzf
dzed s 1 dzj 3 dglst o RBilbJttdlsOn d L j Bds? Ctej ftoj H
Il s21€jody, 1997) :

1 § BBde®c @, Si, Al, Fe, Ca, Mg, Na, K.

[ J Isj 516 d0sSi, Fe Mg, S, Ni, Al, Ca

{Mtse " 2 ( dzlsiyfiazifiy tHeddls jddzj 2z of ded) imldiy IsjO odtstlfizgiste o S, d -
dL zuJj dzda s LHdSspidfzts fildow Odgdss HtsB dtdtsed yj ME B2 L o tsdzs y
Bsdzj,C Edsster 7, dns@rElddid M- GeW p @d  dzj o3 dzlst©f ff - d = fr
Csdztse, 1986) .

[tecOdd Yyl Mfibgsogh RBilsj stedlsOr of jtoar j B dOtelzy d
R. JlJjtwyjdzdkzm © 1834 6. fted OdzOdzdL | EkZcdzdhmbtcet
dzj des ftedmizlsmMisead) o d&jlsjtstcdlsOr Iso jtSH'™ R OEmEzgzp SH
MissWwlisj dz' dztod§lzdzddef fiffdiginHets] te 6 dzd ! ke dzdMmisr J ~AtsdzHtedIsT |
ZOR sH MY of tofigtOds|Qel M ¢ 56 sy Codgdhjj MisO DS tsters® jFo dzj Is 2
o4 NhjiMmlsolsorn & wzdzintddeldsO Als didfGL d2 Ot O ¢ 18 ftd3ffL b jj IsiAd W  fifal d3q Iz

VEeddmisr §J R 6( C S H,0
C1 2,75,0 5,26,7 18 22
G2 1,1 2,8 2,313,7 8i 17
43 0,210,6 1,824 0,111,5

__ cynbdar

GERE tdm. 10. [ ddzj tcQdz
npouve MuHepanbl fMissets A dzHicdIsO [
N\ \ HJOGLO®R®] sl s
: \ rpacuT-caxa or 5 By dZsOd fijE
opraHu4eckime BeLjecTBa . cOdktse (| tetsdzmC d2,

{ Wd o d g@sfnd ds@mlis Hagtgy O dzcfijO, I dndzjtetstis B dlzO ds trey 1§ Hatsdzd fyls r 7
n s dzH te@lls OO  d3q dad] sfDEizHits@Pls OB O G d.ds eis Bl IstsW h j | o toj 3w
dzZOH j Yy dzr | HOdgdzr | 5 Istsdz, yYlsts o twBHBdOYOdz 8 = Is
yd Mmtse dfcisoOEAds o ts5idatizd ¢ drdp ¢ Bdagu] M9 d DS 1 tzfs ifilabgiztizg v
A ddi3d Ui M sRd {toGddzR2 o S dzdzj dzddg R T n d )y ts gz didsjw dijdsdCfe @iz
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dzf dzj f etsydzt B3d Is§ d3dz" 3 ¢ Odzdz 3, K Bfgfytey ¢ YipY dsC
[ j dz€ 5L j todzd fyls @ s jOlss@e Md Gzts f BH W) tol dzj § o ¢ dzs yj dz' A
dL tdkdeoddzd d BOcGIERQls discaR) (. te d Lddgsjadaity Bz @t dijssdn Is10ls
fto HdgJs@@o dz@0. tof BHHUSONAAD] M B W o dzdfipsQuddiy dlvvj Fsde@Q) dRfl)
Mlseo @ M dzd L €Szts B B jdte GElOste tc s 0 O dzdZ di to ofjstfip E&l©d Gz
Mzd WOO®d. veddhMEEZPdEtdytdBsScOE] Otes Odatsy j NS d
Gjdzdetse s ftetsdmnm sy Hj dad W .

sEd3j bCEtej U. komRibH . B RN ézd dzdzts o WalAg B I)dz’ § Isj ZO o
dMmisgasgdyzh difmy Yt Byjd' of sWdhkis' &3 stesdldB.
dzr 7, fjtej BjhOshdgamw tlsdesmdlsj dz/ dats e jiciisas dggi j € L
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T Vi secOdd W) NS d) Hisg addal dd
g medd, dmftd LY A d)tdzdad U
5.l | dzj (yd OdesB dIs™ ) dzOkyd dzd fy-
g< g oBHE, ©"HjdkvWw CdfdstetsH .
L3 | 7 1 OntsHSd BOSIs jticftdes
38 : o Shdsedsd {&jHnOds ¢j d
ey - dzZd ud M¢dn (rd BV MR ddd
apxe#| Jner . HanuapcTBo mpoxkapuoTst dzr : fr] g tS i]’ ﬂZ J.S ma E tG q’ IS rq' - )i J d
tdf. 32. tOLodlsdj ttcodd  MS™d & o Oteayidfipls € sod g- Mmiste
(fts wodlssyk d Ht. , dzdlsr d Hts.
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I 5L iBsg de®tcn j j f 5w o d dzd 1Pt dids Is fyjOideshiflsjo © ctedB S, 3
MatsHdzr | M HtsyyJor di3di wHeeffe Qigigts ¢ ¢ L j Ostasdfuslis " jte - Stc 6 O
NOhdj YHEBTE.

ltej HY sy dzC d otsL dzd Cdztso j dzdw » dL dzd

rdL dzsH dzts o dzj Mzbrn, JMmdzd dzij MOBs] Mdztsy desy W

Bjdzdets mOGOCIS, tedy SBBjd 04" jMmlse d etsmitsdLejH,
jji BteOddLOoydd sebkhdss dj d' fls @t dded e @ j( 2dad
jls, Yt HdovwNBiz@Btzd o Gk M OH i ¢ Sadg Lydis P dztbslj s gz:dz' 1s O
¢ 2 1o tdz® ysfeds L dEBY Oupddis 2zd © Qs |j dlaffg) dzp L § d3dzts p - tets ( f
HJ daffg L ded .

u. 1dCtdzsor &3 (1986k] RS@BOOdZ | smifs MssEMn Y+
20 &zO@ dHj jB s disEd, yj it j Bsdzj Skdr &scdd oL dzdS
flotsh dzsds dzj tSto Qideg W bf o5 § d B U MClzy L otsdzs jygdr 8
HEM BB sB " | dedas DIstpaly esBMis ' § oY) fiid ) lsad ' dadfusishledo)
fts§ H d dZjog@RMiG ts d3ts 2 jtktdzcd® tlzg O dedz” | (ftecfifis.j dB8 3

Baktepun Pactenna  XusoTHble Hawa anoxa

1 mnpa. ner

Buonoruyeckan asonoumna

FIepBbre KneTKIA 3,5 mnpga. ner

pOGHOHTbl/ 4 mnpa. ner
EHOnonHMepbl /

HMHKOMOJ’IEKYI‘IHDHHE OpFaHM‘IGCKME coeguHeHunA

YcnoeHana rpaHuua

CH,4
\ Wexoanble rase

MepBuuHan 3emnna
NO,

H,

XvmMuyeckan 3BONOUMA
Z
3

H,0O 5 mnpa. ner

1 dBRun Pt ncHO tls Sdddui MS B2 (tts d qSda{dEs B,d Sldsasa]

"3 BOW 1924 ¢. &0 MeBkOdddo Piggrsats2 B GO datf§ 9 & &g tzs @ j -

fls ftedmkh j 2 dBsdksHsMisd, fsLeotsdddk mMiej M dset2 IktsySd
{65 HBCd&OH ¢J otLddSdsejddd ydLdde MisOd dhmatHds?2 Istydt
fedgoaze. 1 wis! dzjls MMy dLOQoadmdds s [ §OteddO MmRASHM |
Hy2dzsdz. [Bhdd3 o 9LedzvWHOR [fOddzO d mBdzH j 2dzO0 wo dzv j Isw
SOy RAddBdui MSEts?2 L otde ydd dz0 { jGolsd ydpERs djdgedsdzite s df' B Gf Jtadadd i
setesBds? fdiRdud MEs2 dOBsEOsEdd, o (St BKOLiIS Odzipw
st Odzd yd MSdr dBsdzj Cdz, S’ | BhRtsecsStcOlsds EMistwsls dbt
C lbstsdn jRdz offjtear j o' MCOLMro90Ojls dHjs, vyt fjtedydov Ols
BOzs ddzd oetstsBh j daj MBHJ Y OdZO ¢ dMmdzsttds,H Ogls & | lStskizis o f, § AOBEB
o MmiBj ©Gimdtss’ dsets2 { tetsc teOdzddmdRidrfisfiouqdad . dr midds dftsfe Qtaid) da@
Gdrn EZyjde °n dzO© dztser j yj dzj dzOff tcOo dzj dede" § dMmMmdzj Hise Odediv, tejL
LIsk Beydlsj d dzke d MdzOHCEE L OEOHSE Hdv yj dzse j € O.
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1 OyOdds 4 dtsdzt ydd § tdzsy jSdgs o dztztsaizidsy ) tzls 54 - ¢ s5ct
o 0dzd M)! tshdetse dz' j + dzj 3j dels™ , o Ifftdsls Wirdafrdz jdz ] ofs e cfiadsqj L
B Mitgticj mn SH s Mb) 1§ & EOO Usdzdqal ~dzistints dif ®EM S d » Misj HJ
Clslbyfffpfis ftetslsj COjIs o EfMmdztse dw Rls @tjhtcjofdatbfrae vz 1, | dsird
fydzts o dzj dzdetS s Mezaldd MEEdzC 6§ Isdz" di3d  § dzO digClOMe{dz” B3 § t6 § H
) jtcots] dzjtsBRtHBE] bkhmdkssedj ddjjls teh j ¢ sidd:
~dBdud MEs?2 MmMdsets?2 I Mjdjdds2. rdLd t©OLodoOjls
Csdzd yj Mlso jdeder j, OC d COyjfmlse jdede J tsfytsBHsdzdztsmls
fzhjddj ftedotsHdl €& L OSdzs yjdeds, ybsts dzO dz8 Bts2
ROk s d3OMM] d twOmMfsdsy jddt tldshdlsj d ds yd o
56 dzOMdzes ftoj HMIsOo dzj dzd W d3 o  HXdzs & t$ tf @zdfj tc f SO dsfG tHaj &
fpw *A®fd Wi MSdn Isj dz-dddfaf@dzjsis o dzd dalo LisHs ste’ J - d3tsy J
Mlso so Ols! xdL dz' .
| ZOo dzsy bEmdzsoadj oL ded S dztso jdedw Y dLded dd3j dls
BOMMEs2 § dZzOdzjIs'. vOCt] EklseojteyHjdedi, B XB'di-BOY |
stetstf syj delsted yj M d2 ~OttOCIsjtc, des Y dL dg',  SHtsB dzaC
f zOdzj Isj, BOMMO Ctlststets? o yddzbnls tosigdzd sdg@MiA Q dzf «
yd 3 1/ 20 d&OMMr wtsdzdyO, dO dzj 2 doOyddzo® ks@yls ddzsJ
sj B j teOlskztck, d tdO Mejlsdlkmw, COC Lo jLHO. uvOGCH
} dzOdzj O dzth)?  dgAffasPdgitete g dsd © Is MdzOB sy ctOo  dSOYJ tsde
Gkls ftosHtsdydlsjdz' desj otej 3" LkHJjteydo Ol! dIsBsmW j te
RL § &zOdzj s wtsdzdzj ydes?2 MmdMmlsj & Ctetsdj 14 Bld § s
des dzO@ ded r BlsMikzlsMmlseokzsls Hickzedi Efmdtse dw.
[MtsB jdedats 0 Oy des?2 ftejHY sfr dzC 52 o tsL dzgd C detHe j dzd W
Isj dzt dets ff sfylstsW dzgdzOW d tsiflsd 3Odz dsdly gjOals{tEOQydd' W dzts 2f tsLdz
[BYLOIjdzt dgr 58 EMdzsoadj d3 otsL dzd S daetse j dedWw y dL ded v
dzts: tslsw Toytzs®  dzds jeig) i fiicOdfts jo @ bz fgtso & M J dzj dzdzts 2, dzts d
dgdzj ¥ lIs cdHtesMW jtelz. 11 lsts dzdzjiizdize D tofindf @)datis.dg |
Isdz W ddzmise 5 Mo te jidsitdadz o jiyfHii e O dzdyls s o s -dzd € dzt
odwrn fjtooduydets?2 1 jdB3dzd jfMls! jMlsj Mise j deder 2 tsf L &z dz
9 Odzts dzO H 5¢ GLoQ dzda=[dgzd jury dndefts 2 g wzs  dzdzty Y L dad sdzf 15¢ S
Ms'des MOM®B = OMY sMisteOdzj dedg'lsOBatas J1ffJ) dzj dzdzets 2 Ols 5 Bis
v OB d&Zdyo 17
[lsdzsfdls fnder getejj Odzd j Gfhdesode & Sddduj MSdnE  dzj dsj d
o GEfyj MCMsignleej J Gtee OdedL BOR

o stSHj ey Odzdj, %
¢ dzj d3j dz —— . .
1 dzj dzdz( g ts dzdzy § t Ofpls j dad r dotslsdg |

] sSHESteBH 81,76 87,0 10,0 10,0
14 dzd 2 18,17 12,9 * *
oL tsls 0,33 0,33 0,28 3,0
VLGdzj tetsH 0,33 0,33 3,0 18,0
[ Oc dzd 2 0,33 0,33 0,03 0,05
s dfdzstsH 0,3 0,25 79,0 65,0
g O 0,01 0,004 0,15 0,254
rjdzjiLts 0,01 0,004 0,15 0,254
s toj d3dzd 2 0,01 0,004 0,15 0,254
[ telzG dj 0,001 0,04 7,49 3,696
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ldf s jL Ruazrets ftosdmMrtsyHjdyOgGoded dzff tcg A T & JzOC
i oL ded Cdzso jdzdd YL ded dz2O tsHdIsj dz MEtsd3 ¢ smdid
~OLOSCIjtedmMisdC OB, Wy &3 dO 7§ d3dzj ;
i steOdmy stels ) tesHdljd MEsets Isjd&zO d ftede' Isdy
I Mtse d3j Misd dssMls: M Ik igd® o qzOd3th Ofigtz) P fls g oz .
sSotej d3j dzdz" | HOdzdzr | OfpstesBdtsdzsedd § L otsdzv s Is
dimrtyHjddY YdLdd csteOU s i el s Oy s dzjudss de@diz] |
stec Odzd yi MSdrn oihifMmlse o Bjljstedls @AEC Qoy & & dD tisDOsd
Ud M2 totsd ydd, o HM ] Misodspddpdzdit®? osd Ldatpeh [dzts ¢ gza
HECIS YdLdgiHjVWIsj dz desisd o ¢ stmdsdsug) i s ldcjsts te/dsly @A
HO8 v dBsteW sdsedudi MSdi MistezClskter, MEdHdE Hiof ts

53.] OdzHh OW I dzO" MW j O o flsjtesL 5]

btern-fBsls L 582MSd2 tkBjy Wwodw,jlmw ©Hddd dL
L 52MCd] BBKOL Odzdw tsofj BBj Misdets lsH ] &zPde Sk
fdd d3. [ Mis! thdse Odd™ { ) H O adyM,d oY ls & tsafzls ¢ Hzdz
oL ddShdy ¢ 1 lstsdz otej d3j ded, i ot dIgbd®tzd d | H H iz @ ¢
dzj plisdets € Jof f).. Vel Isjtedsddz o 1991 . ftoj Hdzsy ddd
o f sidzjdmfblise o j zuj detizgdzOf 5 p lOB@CHP € sdzts 2, 2 dBBdzteH dz
LIstsls +fdOR j2MSd?2 MEfjtedk3Objtds, ftshkh jhse so
fl SBtOLto Odedjd3 BOMMj2dese f Cttets?2 ¢ j Oded yj MSts@

tdfp. 34. tjiStdmbstekzS ydw 12 sttsdddedai Is toj d3v € 5 dzts

9 ftwsjCydd [ OBBjttlsO (vwoadlktsy d Ht., 2004

lilsddzdzd Isr d 28 § tedemtfdlzd H Jtctso OdzdzOw € tsdzls d dzj dzls O@! dzOv G tst6 G

ftcOQodzj dzedj djiHddCtsots?2 histedrtsoald; Bjd &3 Yyojlktsdd tsBisL dz
pof poMisteOdzd ¥ ; uhidedzOY ¢ df O 4 dzO T Pdddy) Qe Clsai) OR g2 Q HOALO W

GWedC O;pWecsh] C O o8 OR R 1 j p J tede” 2 d 5 d&e2d BSds ©2 ; © B
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ltotslsjtesLli®BR6 (BRzBEH djsls OOl Qi) 6 j sSetcOW d yg -M< d d3«
hdd&zd Bd "isg L dOyddafiedd HPdgeedzj 2N j2 dM

l 5 di3de ded® WY sdemSdnr d M2, H6s odddstg Hizj @4 Is M weizes d) drd
(o ;L ZOy O gEoOfgsdzed ¢ O dif desQigtsda@H ¥ 9 O dzd ¢ smdztso r sBN jc
(Maruyamaetal., 2007) [ S Bdzts 2 dgdztcH dzjls dzOL OH f tcs % eCdedzO !
dzd s OdzOH M §22,, 10EddHRABENS 2 h dIsT 0 B g © OzNO@] ' d
dd3j ted & Odze ¢ Ow dboMmMlstcOdzd 2 ME OwW , sdBdtemMC Ow, ' sdIlsO3
MCdy ¢ &zOIsW Sie diztzO U CEHBis s EOWF H Eyj dz" = Mydlsoyls, Y e
Bfed 11, I dBdztcH dzjls dzOL OH MmEkh jMsetseo Odz MY jite ¢ sdzls
dzd 2 €, IHcteHAsEdrZjdzB d 2 € .

(

{85 ©ojdBO L§dCOEjd MCdn 1§ dOistusHedly dfC S dZOHOUED)ls ™ 7 |
[B&OMisd S dOHUQ Ml jts | dz' MC B2 7 § 6§ wassEHS B2 52, o St
BO2C OB ME@R; tL 52 M dj nEXHDHfudss § & i dst il waass § j 2 S 0w, | |
sdBdEhnSiam, e it 02 SO EdIdhT Oy dss Y Is 02 I Si@w,o idky 6d S Odzi¢ OW |
VILT Sy dats d3j t6d § O dzfiSu@ive, jdties d ¢ O dzfifSHOMdats WX ¢ Oz © @O p d X ME OW , X

R dzH B ls O dzfij @ ® s o B tzlf 2 )6 @els Ot XI5 o Wji S @OH yOIls' j i 5B amdzd : 1

G sidd OF ), et @BY d O dz) § PO zO YifrSdAAHz, 4N T OY 7 5B ¢ | GNdzfisy OYBEdE Bsste & OV

HSGdzOMdzs HOdzdz" d3 Zyd ez d HJ PUOBtcd I§ Qdpdidide-d H to
dzj e s ls | -R30ALj0 O(0 d3dzdz dzj Is dzOL OH) ftetsdL Sh dzsssdzj H .
tctsd Isd dzdzd k5B dzQtclzy j dz' o ©0O2dzj CIZPBOw | kR & o3
ZO otMmistsSj Sydzs?2 oWtedSd (IstcOdzine @YD HIGESOY  d st
(sd azazd Is ¥ tstesdifld)d. v lzted

" d dzdzd Is (QleGﬁzlﬂlllaprdzlzdaleWHthob;O)dZJH gCtsor j ts
d ), fYsHejte Ghder]W Zf dtslsdzj ded® (yd &3 dzZsoydd) , ddz
dzj sLsw (v jlsr tGJ:JWL’I{dZ»’?e, 1980) . vYj dz ts
dzd ' dejsded jf d3. ]_.JHOE)dZCfJ &ZOrsHEd o 1 Odikde d f to ts dzd dzd _
ez j dets o MisCtsj MsHjtey Odedj dtedH dwvd i3fydstds B o d H jlsQiHdg! diyfis'e Q) filsls
LoOoah jets fMdsj dzk = tsdztsH dets LD CHdejtaigi@nth s ptItsI®  dz] dzd j o3 L
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] BLHAgJiJ, O 1egdzteH dzjls dzOL OH, S36)ic O WEEEHDCodBdnP ) ! { SjHE
dzr 5 Mizf jtetsC j Odesas [ qetsoa W .

tdm. 36. | SHAMEYRL fds HE.MOWI®0O3; 1 dMOtjemMitsdkz d 1 OOY
AmMT ¢ BOL sdadivQte jldzy O dzld @T Pie J dzdzOdgH[dO g te j W WO Y OH dzOW
OWicdRIOR dzH Bl d B d tSGWS Y d 2 sHUS DD Mistc Odzd W

l 1t etj i3 dzp y® dztesfgzd O SdBDR SR ddstp tdz@ Is W Has & dz
dzd dzj 2fdesHho dy dz' = L sdz 9 o dH i@ d bstSazzissn Is® MW dzd Sz dzt
BN dzd ®BceteOdzdyj dz@ tcOL dzsBOBd, yYlsts o HOMD ,df P h @galc H
dzjls dzOL OH) M tBtOIdt & Gdap Jdkj disis® . 5C | Odats o

l o jdHMmMCts] otej Y dgOyOdzmpw BO2COdz MEd2 1 sOf |
MstezC sktcdzse s § dzOdzO L J dzdes? Ctster, Mmists [ ©GrdwzO7 50
ZzOL OH OCIsdv ddetsbh ®atsjn' sMOHC sdzOC 1 dzj dz§ fs dzy [ el tiz@ tzéf
Fedzj otsHtstectsHise, ftesdL sh dzs ttsyHjded] BLBdcoa e MM

1 d dzls jjotde Qg dzd7 5100 e L dPjslss - sSH d&zO ff jtoj Mistets2 €
sjyjdd?2 d fdzt Bse o ®BOdsdd ([ Bt yse, 2040) . ¢
dzd, d o ddasj ®EO) Bdede d3iziddsf oW o ddzd ! YoMl §
dzed = § tod d3j dzv & IsgsnsvibalfFartjedzy @dsj teL M Qv fLgAdEvOw  dzO0 Mdzj
(Hoffman et al., 2002,Maruyamaet al., 2005 Htc. ) , fsmMEtsdz Sk dzj HWdzgr |
fsylsd ofms | ek slsjijtcot jottL Bsy desisd SO et fiyfs
GitrddBdyjmMSdr HOdzdzr » d HOdzj sd3OGdzdIsdz’ = tstfiztcj H j d
dzr = eBdzdLd fOdzj st CoOltcd®. 1 LHd]J ftosdL tsh s
LdzH 56§ dedz” §  ff tets[y JBffifs MW jGeddd dgds o d @ O¢ Isfpw  § 5 dgyj dzO
dz" &3 ([ sBtej yseo, 2010) .

]l MtMmMlsOej OldsmW jtor ftetslsjtosL W (sCtsds -2 d&d
hddd Stsdzdyj Mlsotsdz oasHY dzsets ff OO, OtetdzO, Ekcdzj o
B dBQ fidzsteSH qztis? & t©Odedzej &3 f tetslsj tesL 5§ 5w o dudzd fy!
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