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s jtcOlsdodets?2 §O®YIsd.

] &Oh j2 bjoidcdsgldd GIEEEBJdsMsd B0k dscts b
usts Mmtesdksmw Mftewy jddr 2 ©fjteOstste dj & df
COMh j § dzj dedes Bz OO dsc k. Clts fsLotdvjlk BGdjj
1 2O0y0Odzy f fodsh! & RBHERHOLOOBYH Pozl iy v dBs Miso t
BdzsStso, O LOIjd € COyHBEREzZ BdsSk Mstsdlshw

M oWy j dzdzOY BsHjd, OSC yj COC ¢! drjodsigRly Ot
BsHEZzdzj 2. l stsBh j Go BY, SCHIO dztiz@y dz'lshj G jdiEs dzis & aff ¢
9 0ttdOydtsdedzts?2 L OH OYd, SHdOSCB foLotdvjls fMmEh

yqidz deder | {CMyjteddjdast §sCOLT 908, vyt ftec
sjndsdksecdy ©B&OHOjIs §tdj ddj &t ? s iplds y@ksddss ©ls O
sjodtsksedy dzj Jdjjls OdzOdzscdsps¥ dued Y jf i §itkd dzd Gz

22 1 tHsOdetso € O L OH OYyd BsH j dzd tetseo Odzad W ydte
Oommddsd dzv ydj 2 HOdzdzr » dzOB dzé HJj dzed?2 P teGts

1 Of d 'i2g @ daf dedz § dzts 3O fml dsteB iz efuschdfs ¢ 5 a5 € i) PedBs | o
(BBtH pdzOstlg OH d Yyt dzdzd s j dedV = 1 EMid dzj ME O, cdHte

BseMCs2) BiEOREs SO LOHOY HJEZOBISd 6 j 0dzO, o
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CtcOjorn kmdzse R Qdedz' B L ROAIEZAH jided 2 & Oafdgj " digf dsc
ydmdzj dzdetse s toj h jdedw o Oda®fds o 'tog @ jriskn WG 32)c @ €
s d BB Isted L 59 OdzdzOW | ¥ sSEsdsPn ' B OO & djy dzdQtc Iz f dzts ZO M Is |
HJO®BI Sk [ distse Be of tot G @ dgQ Dz - z° H(x,y) d &3j § Is( fgdf.m

SlsYj 52-320 15O " 1 Rt )

Dw+é{3 1 £(Duryu)+ Duju, 1 £(Dvrxu)+glﬁ+i(wu)+wﬁﬂ-

- Dfl+ 1 gﬁ(v- l’er("nﬁv:- D £§‘Ep-9r28+ gb %E- Z£8+Luu; (2.1)
[ I’xryeux My Uy F ol “XQ 2 - 2r0rxg HX X =+

D&+E}3 L H (bury)+ =1 E 1 H(ov v)+DVw+L(Wv)+wﬂE+

+Dfl+ L Wy - D K&, 0,0, 0D 412 ZWE,, v (22
[ Onhel W0 ffy e 20 F 2 W W

0=- M8y 9,78, 94K ;W (23)

s¢ 2 = 2¢ ps pse

_bz 1l (Dr u)+£(Drv)g+M:O' (24)
Ht rxry SHX g Ky " H HS ’

pHT 1P L M (pyry) DUMT 2 Wpyr) DVHT L 1y W 7 (25)
ME 27 rr X e WX nry Wy s bs g

DS AP L B(py o)+ DUBS, 1 H(pyq) s DVES, B (e, yMSH. s (26)

r=r(T,S2). (2.7)

| 6 Oded ydz §

d &zOyod: dz j

Iz ) dzislg - 2V7) grcglg™® s dpfrglsy o'

1 0 MosBBHMMS2sf00 | on dztsis d

__________ !W:O' p_patm

Z,us 1, Z,us 0

(D:T.n)=- @, (DsSin)=- Q¢ (2.8)
1 O wdzl

n, w _ n, w _

—u P — , _U__RV, ,W:0

s US R s US
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(D;T,n)=0, (DsS,n)=0. (2.9)

10 ydazddznted yd MSs2 B pFtcjcetsoats? ftso jton detsfisd

(U.ng)=0, (B,u,ng)=0, (Ov,ng)=0 (B,;T,ng)=0, (PS,ns)=0. (2.10)
: %{ K. 1p.0
1 H = maE—i +——1,Q, (2.11)
g% Ty 20
13 5 14 a9
P, = ,ne_ag%ﬂ_ Eigl B Eigzg, (2.12)
g« CHS IX X ps =+ r ¢ Hy WS =g
€13 g 14 G o
DS:n%e_ ﬁ-%idl E-ELQZU
g« CHS IX X ps = 1, Y WY HS =g (213)

n-dsHd¥dydese Odedz’ 2 o) Clstste  dats o 3Qfgatf. o s Istakjolds BLOX

1 R

1 Oyodz! dz" | [ Mmdztsaly-%2.13) dzvd d3j ® HsO g df H(:

f =0

u=u’, v=Vv°, z=2°, (2.14)
T=T° s=95° (2.15)

lted tojhjddd fHtescdsmisdyjmMédr L OHOY Isj todit
L OH Odz] J ZOYyodz! detséts bkfdztse d W H dzw ctstod L sdzls Oc
Isj B j cOlskzter uts Mmjshly sksdpdstsis E OH O ls%, VO W £2°T°y §°du 0¢ d -
HOdzdzr = dzOB dz¢ Hjded?2 HdzvW ofMmjr §totscdesfmisdFJ ifg dertizt
OCoOltstcdd [ dJutsotctzd €O jOOOHPIIO § sMmistetsj dedw d
sfmdztse ] SCd3BddzOydd dL dBjtejded?2 d dBsHjdz' dzr 7 tol
L OH Oyd dqdzed yd O0dzdL 0ydd W dzw j Isfpw a3 IstsH sy to
Ofmmd i3 d&zv yd d H O dzddarEhukd:®.B 1@36;Hardbdiketal( , 2001 ; d Gt
Wenzeletal., 2001;ZalesnyRusakoy 2 007 ; ¢ ¢ tsh QAgoshkogetah tc. ,2 00DBO 8
fMsmistsdls o &JddBdL Oydd WYEdSydsdodkd fMstddshlk
tej M jdedv tsls H Odzdz'LAO HOPRIBAAR: OB jdddrls?] tedls@® dzj o toj d3j dzd ,
ddzls j tco Odzj EkfMme tsj dad v .

[ d&zv OCoObtstedd [ dJqutsotsets ¢ jOdZO o dOfMmlstswh
fsMmistetsj de ¢ dzd BOIdUud MEdd &OMMdar f tsdzj 2 Is §
diYf sdz' L so Ols'  yof @zd Y@y @. drialzj ¢ smw OCyJ Isj ¢t
Fteso dzv dBstew, HOdzdzr 4§ BEjoO ¢t 1 65 IjdifJjOlk
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tcOL dzd ydzzse fJtedtctsH iz, Istsydetsfyls ¢ d ddeW stcdizOy d s dac
1 OHOYO Mmhistsdls eodztsigdr HKis*diBjddgzO Q@ Py sde" = d
dzOB dz¥ H j dzd 2 Isj 3 j eOlskzter d Mtsdzj detsfls d f sy
GdHsWdLdud MEdd Todvw dO L OHOddtsd Jdsj teo Odzj
dzOB dz¥ Hj dzd? BERZHJ B dimfsd’ L sed@g'MS e J HdR) QS isY) ua
Isi i3 J e Olszter Levitugesalzj, dztlfiplOB )(, L OHOdzedz" j| © C O HTS

{Mdetso 2 MdMmisj &3* o 0tedOYydtsdedzs? Ofmd di3d dzv yd d
THdWWYEL]] ftdzj?2 Isj s jtcObkzter d M slsxzEds i3t H da
stcOj Clststed d . b dzestedisdy tj M jdzd W TdptsuWjWolz Lagf dr  teiAfiedid
®BjlstsHj ©WOMMjJdjddy ft cjtdRibteduinctdd f§jt]
Or Hjdzw jlsfqw f jtoj desfy Isj f @&lesnyRudghevlzd 2 § &7 )o.j ok €

fesmissl’ , ©OMMEBsktejddj LOHOYd oO0tdOy(d s dzdst
SHoGE®R] tds?2 LOHOY] 8 ojtklsdSOdd. [lsdjlsdds,
Mt tewy j dzdgOw L OHOyd Hst Sdzdzw & sfw  H &Y s ddeg

GstedL Sdals Odz! dg" d3  ff § tedpdifig ligdels d3. 3O lss jiwds@asizfry § M€ 2 8
9 0tedOydtsdedzts? dd dzd yd 0dzdL Oyd

1 02Isd 3d dzd i3z a3 IW &z dz€ y d ts dzO dzO
_ 1 £ 1" 2, 2
J= 2@(]83}63)3 (tl- tO)I%aT (T' ﬁ as(S- Q

fo

dt+

a?(TO- 'E’)2+ag(S°- @)ZEdS (2.16)
y

2O dztsy j Mlse j tjh jded?2 MmdzjHizeh j2 MdMmisy &3r EttOo

r-r.T,5)=0, (2.17)

n- ng28=0, (218)
cHS =

}é‘“l.J+D£+£(WT)+W£?:i£n£, (2.19

28 Mt ps usH Dus us

leIJDS+ D§+£(WS)+Wu_Sg:i£nu_S, O<s <1 (2.20)

28 it ps usH Dps ps

n ur _ n us _ _

— 2 -.Q, X =. s=0 221

H s Qo 4 s Qs (2.21)

nU oy MBS _g s=1. (2.22)

H ps H ps

VHiB & -Hodzdzr | dzOBadziay, j 2OR Odzdz’ § oMo’ §j Wk
(2177 (222 tOMMd&3Ote-H o @Y Ietipts 2 S,58 deO M) I§ dzls | tc o (Q,djt telaff) ¢
ftosdLotsd? d 7 dzOyOdz dz 7 fsdzvn Isj BB jcOlskter d
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tdnhdddj LOHOU] o0tdOydBdedzs2 OMmd B3ddzv ydd
dMmisj 3" flsdBod dsmisd, §ohistes] dds?2 dL  dzj 58
(216) . wdMmlsj BOmMEEEOY Hzj dzdz? ddd jIs o dH

c B (e )
r'- 2 lmiar)=o, (223
 fan)
po LHLHT o (2.24)
D us ps
1euDT’ T X uT o I R VR ) N 1T
- Za +DE+ = WT J+wrE—§+a [T- BH=="—n"—+2_06", (225
28 it t us( ) us y -9 Dus ps T
_EngS +D£+£(WS*)+W£3+EIS(S- @:ELHE.F&C}*, (2.26)
2¢ Mt . ups Hs ( Dus ups S

N o NS |
H ps H ps
ni-fcsdL otsHdzO" 5 Ot lzdzj dzlskz.

steOjor j bkEmAzsedvw (8 o2])idfdaPd mkdwkziztcOo dzj dzd 2 (
T =S=0 f tod t=t,

0 s=0, s =1, (2.27)

DT +a2(r°- B)=0,05 +a(s’- &)=0 fd t=t,. 2.28)

tdnddedy LOHOYd o Oted Oyd tsdzdats 2 ddzd yd Odzd L O
dZOR Y H°d®fd fted Ctslstster n o ff tsdzdaw & Is i 217t E28)dzj iz
HeMisde O smw &d dzd(BB)d3 Wiz daf dyfgdsjdzd2Or 6 OMYj sOn o
shdBSd ftesotsHddkOm: ftod §odBshd ftesyjHEzter MLC

{fdMmOdedzr 2 Odzetstedlsdz t6jhjddv Mdmisj i tfisd
Bsdzj ] fbddtscet ttOMYjls0 dzoas@d dis Es S bsfigstftisaz] wzlsH
Bstow Isj B j eOlskzter d MmMtsdzj desflsd . ] sdzdzr 2 6 OM
dlsj tOydsdzdzs dzO Jdzlsj tco Odzj e 54 dzd wd ( fiteOl® Sdsdy:
fpdzg Hizs M j2 faj d3d.

20 1. tihjddd Mmdmii®yY 8) |sq &6 d'L s Psaiz &
EmMmeotsjdzedw oMminrm or~dsHAg BdWAz dsQgddzi o | u L Oy Mise
f sz yoOj &3 detso 5§ dzOy O dz! dzts § Emdzse d J Hdzw T, !
WizdzC yd sdzOdzBie)sh g S d

z 0 2. tdNJdd sy s dzdf ey deso ™ 5 dzOyOdz' d
ddzlsj o Odzy BEfMmesjdedw. 1 COuyifmlseaj tih jdagdmz)f sdzk
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20 3. dxjtOydw. tdhdddi mMPGs@28 fipf bzt e
L dzOyj dzdWv 3 o mtsHAWn Hie @byt dzgj vh OO 1. |7
BdddBdL dtelz] 3se s WDy dsdOdZzO hdB¢d (

Zz06 4. [ Mmdzd 286 2 das i@z j €5 ftojH HiEh jets L d
2, qdzOyd LOejthjddj fsyjHlzter JddydoddL oydd

206 5. OMudkGyamz dasaly dgfpdztseo dj 3 f oW Bs2  d3ts
ejyddsy ftosedetsL O.

23 [yjdeSO 1 WWjClkdodesmisd ff sdzdesise Bjhjec
fsdzbyj dedz’ ° WjLEd sOlEs

ydimdzj dgdz" § + S jteddzj des' MmsMmisswdzd dL He kA
LOHOUd o tef QdfdjOofufdsg detsL . 10 fjteotsds L IsOfj
BsHjdzd yduesbkzdzvydd [ doseotsets 6 jOdO dzO 350
mMd misj d&3j CststeH d dzOIls  dz0 MW j to g Mts MHoddzzls™ o3
cOMmMf sdzOc Odzmw o LQA] oMHS BRI &RASOEY . § 6 1 ¢
Isj B3 j teOlskztsr d Mmtdzj desisd MY sdz' L s Odzd fy? HOC
mMetstetsMmis!  ktese jdz@ ¢ JOdzO BN dzd f tscztsy j dz' tcOc¢
Cdzd BOIsdyj MSd2 ObdisW felplsdts fdedemd 5 tsMmtcj H dzj
fjtodtsH- 21000648 6. yAmtsed 52 HIdMCtoj sdatsfyls! & . A § dz!
teOmyj Isg MiLbddsects "ABHO HJZOBIY MSd Mc dOf
Mtsdzj desisd o B d&zOMIsd, Of f ftwdfyddidte bssChj OMO00C § @
350 dzjls, o Ibjyjdd] Ctbtttects ftosdLsh ds kil
cdHEeBYdLdUujMSdR R OwLOCk,jtedmisds.

10 olbttesd +Ofj ydidzjdedz 2 Sy jteddgj dzlsts:
o Cdz¢ YyozoOfm:! syl H zdedy JoGzdd Quydftefdzdtfs@dzj @ s § &Y J
t OfmMydlsdzr 2 ddalsjtcoOdz s otej d3jded o HOdzdetsdz Mmdzkz
Emdzse dw o' BdteOdzsMm! tej M j dzdJ dzO ff & dzl» dzpaiadzs ig O ffSyQitd
GisHO. t OMmMudls ftoso BH MO, dz@ SeQ>pH] dP] | df jetig e diOLd
fiteimMujltd ZOUOd dsEsydmdss Oy ecfEtiEhY 40.

l twjLkzd O] dddydOoddL. 0ydd f§jtejmydls’ o Odzd
Mtsdzj desisd 5 tsfdmMOdzdesdzsz o1 h | Odz€& &3t dids digdz’ oy O |
fl HOdzdzsets Bsdzj degls O otej di3j dad dzO@ ddzlsj tco Odzj 74
f ctsH sdzy Odzinw H S C tsdzy O COYHBGEB a3y mMw yoO GtsHC

14



dzOB dz¥ Hjdzd2 dMfdz L tso Odzd ! dzOB dzs H j degder | TMtcj H
ft8Odds &8 Bzjo ¢fq4f LO 2008 ¢.

Il C€Oyifmbej OdetedlsdzO OMMddddy ydd Br dz of
Clts BLAOYOjI, Yyt d@O hOcj 90ttdOydsdades?2 Oy
ftewdsr 7 d Mf tewy j2dida (228)ztc Oo dzj dzd 2 (

[lsd3i sddsh WS Lo ddy dBsHj dzdtese Odzdw tsBHh
fsMsOdzsa $O + CMYf jtod dgj dzes®, o ¢ czt YO8 h OV  dzOteW H Iz
o 0tedOydsdedzs?2 L OHOYd vyYjlbsrtejrdzjtedesets kfme tsj dad
i tsdzdzts 2 . [ dz20 h B ZzAHAdss IsissBczr yJ i3 BT ydzOwW  f toV
9Cdzt yov o tOmMydlbsdesy tjn Jjdadd H Odzdz" | dzOls Iz tc d
ZOdBtsdzj j § sSdzdzgOY L OHOYO HBBH | dzdteseo Odzd W Isj te GBS A

tdL zdzclOBEf SEOL " 9 OF I 3OWB ztsdfO Czfigls dz! b § dzd § S
e jdedv o90tdOydBdedzts?2-2 L @OBYYIs etcs i3z, osds
tcOL . Clsts MewL Odes fp Isj 3, Ylsts dBsHj dz! desy toj
dzOB dz¥ H j dzd 2 . [IsC dztsdzj dzd J sls on @QkEse s | ff ks i) lddg
tcOL tej h j ded W BsH J dzd , owLCtsets R OOCIsjtt® dBBHJ
f OteO3j stedL Oyd2 d Is. H. ltesyj HEZtcO o Oted Oy d s dzd
Edzj dz' " Ojls dBsH jdz' dgk¥ h dBSCEZ dz0O H 9tOO fiff usjtdy dats cOs
fted tojh jdedd ftesecdetsmisdyi MEts?2 L OHOYd lsC dztsdzj c
1520 t©OL Hts MmdzjHlksh jets o Cdzs yj dedw ftotsyj HEzts
9 Oted Oydtsdadets? OMMddsd dzv ydd HOdedz" = th d B&OY jid!
0.017.

b dzOdzdL fHtesMmistcOdzMmise j dzdztse 5 tOMYtej HY dzj dedw |
tejLEzdz OIsj OfmMMmddddzy ydd HOdzdz' = dzOB dz¥ H j dzd 2
~nOOCIsjtedMmMisde. [tHjdz dz" J fHtsdzw Isj BB j tcOls kzdg,
tcihjddjy dzyhj BttOy Ojls dOBdz® HOJj BBEZzE30).MistclzC Is Iz t
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