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11,m'1mfmdmut 11,'f fmGmlJLm-d ilJ911,mt/GIJ1uJmn11,u·'1 11,m'1mfmJms 

1GifJ7JJmut t/lnlfm (11,1Fm 71 J9'1,l'l'l,mln lfdqmmln 'Jq1mn lf,J7q 

-fmf} 1Ji/fm7mn 71 (11,7Fm 71 J'l'l,mpil71; 'U'l1J'1m11,1ubJmln 'J'l'I1ufn) 11,i/Fmf-b 

11,'I fmGm'1Lm-d il17,uJu 'ilJ711,mlfGIJwdmn11,u'1 17,Fm J'1UpJmpm:, 11,'1 e/Jm7 

1bJm'1mpm:, 11,mlJmfmJmm 11,'1 p1ufLqmn n9ln11,fw17, L7ur 

-mtfp if17,~Ju <i/J7IJtfmf 'I'l/fm'1'Jm:,1tfp Lu1lnm'1· G11,mJ11, -dlfr1mf<£1·1UL7nu 11,mJr 

-m17,ubtfJu:, 71 ilJ717,mpbmJtf;mtf'/J 'ilJ7mmln bif-pmLLw. ,'1,9 11,J'l'l,mt/G'11UJur 

-n11,u'1 LuJ'1 11,m'1m11,pl/:, lfd7if17,7Z lfFmpq"'/n ]rlljmlpuJmn11,u'1 nm'1Jm'111,'fl 

11 bJm'1mpm:, 'Im'1mfmJmur 
fmGm'1Lm-d GtfJ7JJmut ( 11,Um 71 J'1'1fmf <J711,'1mrpubJmln) 11,m'1m17,ublfdu:;, 

71 ( 11,llm 71 J917,m pbmJtf;mlfh 'Jq17,hm11,b11,m'1} b lffmLL1U fm pGmif I' puj7Jn 

-m'1mhu:, pm'1 ml,,ulJ mq:, 811,mFptf·p i/Ju '~ 11,nm'1Jm1J 1Jmt/GIJ1uJmn11,u'1 

LuJ'1 1Jm'1m11,pl/:, tfJ7il11,l(Z lfFmp9n/n p1lfm'11UJmn17,u1'1 11,tfFmnm'1Jm1z 

llJ1fm 71 GlfJ'l'JmtfG'1~uJmn11,.u'1 ·11,m'1mfmJmur 

pm'1 flJm:, fmGm'1Lm-d ,'1'f/m:,mq(J' pm.,,, lf.Jm:,1mpbmd 'nm'1ilm'111,m pmlf, 

'Ilflmnm'1Jm'1 ,'1,'I 'Imbmp,bmd ilJ71Jmp7n/n p1fm'1wJmn11,ulJ 1ffllfrl'1,lf2 

tp1UilGmfi'Iil 'JmpfJubm:,mZ 71 p1UJ!f11Ut/1 Ju7u-d 11,mpG1u11mJr 

t/il11,7:Z il17,1UFfi1un/ut/1uif11,m 11,m'1mfmdmm 1u f1,1J1UFfi1Uf1,1UFm'1 'il'I1UTfl1UJpm 
utZl(pmJ:,11,m ifJlfJJmut 1u ifJ'f'Imt/G'11uJmn11,u'1 11,l/-p17,m11m mJ'I 11· n9ln1JTm 

'l/if11,7Z lLuJpm nlfln7'Ilf {/ru:,mlnm Ju ''I4°"'lfln1Jfm t/11,l/1 1 ifm7/n ilp1uf1Ul 



6 
( J9'lmi/B71uJurn'lu7 tJ'11o'lul'} ]rult7i/'llil 

t{fturr/J -J '(J9'lmi/BIJ'uJmn'lu7 i/ruilm]rm~) puBuli/r rJJn7m'lmlJZ bT1ub -m 

•J'l'l'lmJm7 'li/Tmilfmpurn'I,. ·;; 'l '7'1,. 

'l 

(;J (m 

Jiu1qurm:, 'IH 11Tmifl' 
1
iJJ'l'J1jmJm'1 1jifTm/'1u?f?m/'J'll Ju 7'Jif ']ruJ9'jmJ'qn/n 

]il/ur'11uJurn'Ju'1 'JflU'J 17Jmurm? ~ iflqJm'1 i/J'l'J'J'JmJm'1 'JifTmilfm]rurn'I. 
:ur7:, 'Jml'urmln 

-mn9Jq ,ilJqurmln 71 nqln7'J'1 •ili/l'if:r 71m11 /'wrd Mm 
1
i/Jq'JmifG'11uJ111n'Ju? 

Juluil ljmffi.w'Jfml lU ljmTfi,lUJfJmJ ifil'Jql urnil 'J'furm:, ~ ilurqln il11mJ'J 
1Gl/1Jluft1lU'1.m'Jm.'l1J ifJ'l·'JlfmJm'1 'Jl/Tmil'fmpurn'J ]ru.lr1<J1q tl/ilfm]rurn'J ,'JmTfi 

-iu n/1ui/r m L9 ur h·~lf m L·Lw 'n/1m 7,'J.m Gif'n,w TI' il'1/'l I' 1ifJ'l'J'1u7J ,J/J 7n m /' 'J'l/f 

-'Jm1lm i/il119l1 nl/lmur 'J'I ljluFfiwduifrmdm<J:r i/J'l'J''JmJm? l/nl/lnMYI :lfJq'J~ul;J 

JJqnm/' l91Jm.pmrl ilil<J'll ]ruJ'l'J'JmJm? 'Jl/Tmif-fmpurn'J 'f,m]r;(u? n7/nnfm 

'~ url9.pmd:r.1Jm 1'1uJ9nmJ' 'Jml'n/µi/rui/r l/dq'Jiffmp'JU'frl pm'1 i/Lu:rm'JJ 
JmJ'm:r wlq:,.mln fJ9b ilil'J'lz Gll{J91Jiffm]rnm'J]r 11 GifJ9ilmy. l/lnl/m fm]r·lfJ, 

tJ'l'Jiffm]r111n'J J9i1Jmur <Jmur? i/Jqnmp iu'tJ'I' fmp'JmpmJ puilmy. l/il'J'lz 
11 •(Jq'Jilfm]rnm'Jp lfm i/t1f1u1J •'JfT1'1mL9ur m11murn'1 rm'1) l/ilmy.? ]r•uilfmp 

-urm!t 1Jm'1m'Jfml lLu JI/ ljif'J'll 'al'mTfiiu'Jm?m'Jm]rm:, 11Tm'Jlfl'm 'puL9ur 

'lm/'n/ui/rui/r ifilfmp''J'U'frl l'm'1 ifLu:,m<Jil m/nm •(Jl/'J'Jluff/rJuJfJmJ J,_,rlJm111 

if'J1u· <Jilljql ilJ9 ,'1m'Jl/Jo) 'J'I 1'1u]rJ9rlJmur urnl/n/ ilJ9'J'JlUft11uf'll' l/dq'J 

-il'fmf'J'U'I;/ Lu]ru•JuLm:, 'Jif'1murmlJl"4:r GifJ9nml' J9J.,Jmur .ifil'J'll l'm'1 'mJ]r 

l/Lu:,m11J p·uJ'l'JfJ'ufrJiulturm:, 'JuifGmpJur/;qv >u 'Jmft11uJl.tmJ'l/V J9dJm111 

,vqnmJ'm~'Jm ~ fmpJumL9ur ili/'IJ'll ;/iJq :.iq~'Jm.im~ 'J~imHmltumtt 
:]i·uGull/I' l/d9urmln hfwb 'J'I l'wJmurm'1 n9lnmlqpmum 'JJ'l'J'JmJm? 

''JmJ'•ljmJ'm:r 'Jl/Jqilq9~ 'Jl/Tmnm'1Jm? 'l'iuilln9u ifJqil<J9l nm'1Jm'1'J'fl 
'ft1U-] 'l '?'J fmpur ~ Gf1uG n91n7'Ji/ •Jl'm/'fJubmJif (ifJ'l'J'1m'J1ubJmln 71 l/J 
-9qlUfn hf1ub) i/J1111'1m'JmlJZ hhub '!'I J'wpGmurn r1uillntjh l/Jqil<J1l 'Jiff 

I 

-mnm~Jm~ i/J'l'J'JmJm~ ~murn:, 71 f"']rfmJmurm'J'll'Yl 1]ruJ91Jm1''1n/n ]rl/in 
-lpuJurn11u? JfJJmur 'J'f 1'111Jmurm'1 i/J'l'J'JmJm? 11l/Tm111u'1f?ml'J'lo 

l"u#'Jf.Z 'li/Tmnm7Jm7 

i[dm~mr}mil "Jradf'lmi/671udrnn1Ju7 tJr/111'1 
-ur -J 'r1uil1J9Z 1Ji/fmnm7Jm7 7Jm~ml' 

-J.mJ puj'l'lmi/671udurn1Ju7 rjpuilm'Jrm~ -m 

·J'f'l'l'"Jm7 1Ji/Tmr1u7.-7mrJ'lir · i · i •71 
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:r1uHJmeJ'!J'I ifl 4J'l'J'Jl'ulfi1UG9ubm 11'1fmp:P9l Gl/1m'1'fTl"Jml'J 'lqJ' 

ifLu:rm'JJ ]rul9]r'Jud1 i/Ju 'l/ifpl/:r Jpmft11UumGmJ '(ur9:, 'Jmrurmlnmn 

-qJ9 ,ilJqurmln lmfumilq<J) iJ.Jq'J~4·G'?rruilur,n11ui'1 JuluJ 'Jl/urm:, 11 Jp1mrtfauJ 

-fJmJ lLuJpm l/if'Jql 'J'l'JG'Jm ~ ilurqln ilJ9'J,'JmJm'1. 11i/Tmp1u'11f''1mpd9(J' 

:n,m'1:mln 7u G4-rn c-6 ~ J'wpJm 

'JT_m GT mJ 'pu·'1Jm]rlm:, ~ 1'1u]rluJu nqln111T1u'J U1JlUTfl1U'Jfm1 {Jq'J'JmJm,, 

11'1fmp1u'1f'1mpJ90 imJ]r 11mTt1lUJu]rmu9:, I' Ol,"'!l6 B4JmJ4 'JI/ p1u]r 
-Jm JmJmJu]r•un i/Jq11'JmJm'1 114TmrlU'1f'1mrJql •G4Jq'J'J"fJuh fm'1Jm]r'fl 

ilJ9]r fm]rn/mt, :]ru?Jm]rlm-:, 11mn/nmurmln•mJ'm:r lqluJu ~ ilur9/n ''Ju'Jm'1 

nqlnJu 1iJJq'J'J1uft1i7uJu]rmuq:, 711l.i/J' 4J'l"J'JmJm'1, 11l/fmp1w?'fi'11mrJ9i( 
:117Tm 71Gif'11my.ifurnmrJql114Tm'1Jm]rlm:, 11l/fmuqn ijuo 'Ji/ii' 

-murJm •Gl/11wTfi'!uJu]rmnmV 'O'JmJ'J 1U Gl/11.wf'tJrru1fm'1um t/Jqlnm'1 p1Uil'J'll 

'(11d'IH •J11mf) Gif'1mnqur if11uur7J •GifhJm'1 ifJq'Jl'Jm:,mln Lu]rJumlmum 

;/l'm/'111m'1'J 11mTfi1u111ufm'1mifmy. ifJq11mif'G'11UJurn11u? •( 117Tm 71 lql' I/Lu·:, 
-m'Jil 'J'lUil'J'IZ LuipGmilmur7 'f'1UV\o GmJ 'J'lUnJq'J l/il1Jql Lu ]rGmi/mur _ 'J'I 
1'1u]r11111h) Gl/Jq'J'Jm/'Tmln l/il11murmnfilm '( fiiflu11urif]ruilm]rm:, 'l/'Jiuilm]r 

-m:, 'tJl/1u'Jul') Gl/?m17,mLq 'Jml'Jmurm'1, '{'Jlfm 71 fmJm111ml'm:r ''JifTmnm'1 

-Jm'1) Gl/lnl/ur .ifFml/G'11uJurn11u'1 ,GifJ'l'J'JUfJub ]r'4fl'fml'bmJ 'J'I fmpn/m,, 

Gl/G'Jmf !'I//'' i/Jq 'J'J'IUf t11uJuiftmvq :r: l/J'l 'J'JmJm '1 'Jif Tm JllU '1;f'1m/'J'I0 
otifJ'f'!.'1-.µ1.J 1fif'Tmf'1u'1f.!Jmp 

-Jql ,t/JqnmJ' 'Jiff'Jmum 'J'I J'1U'Jmpma ]r•uJq'Jl'f,mJm'1 11ifTmplU'1f'1ml'J'l6 
'fmp7u'1 nqlnnfm 'Lu]iJmurm'1 ('111'mfli1ULLw '1lfl' rm'1) ]iuJ'l'J'JlUTtJ1uL 

-LlU <Jm'1m11Tm?Jq 11 11m?m11Tml i/Jqif11ql Lu.fJq111u Jqi/rm7 f'll'' f'lUfbm'1mur 

-m:r ]r>u'1murmln'J -rul711fJmu D'Jmur]i11m il11mJv •1ulq11G1(bm]r11 ilJ91j'J1uTl'f 

-1"6qVThm l/Jqhify. 11 ifJ'Mm.ifGml'Jut/;qh Lu'1'1 lm11m pwJ'l'JmifS?wJurn11u'r 



n 
l1J1Fm 71 illJmJu 1'/"JGmJyJm-d 

1
ilif7pJm 71 illJwF.fl:iuJmmmmmnf',Zm 'JmJlmnmJ 

-mmln mJ'J 1n8116'/ •7nJuhm17JmmmlJ 'Jmifhulu'Jnflfm 'Jml'mnmJmmln ifJ 

-Jmln' ifln'ifm ifl' 'JI/I'm J'W'Jumv 1 JupimJm'J!t J'Wifln7cL MYJ •1 Jiluif illJm'J 

-mifmlnifm ifJ7JJmm bupJbmmJm JJ7 'J'Wl'JfUmV' 1 m7pm'J1uFbJm 17pm11m 

'J'J1uFl!fwJbmmJm 'Jiff m'JmJmfJuh if J 7JJmm lf'JUIU11J-dil!fm1J1J7 if7'uilm pm 7 

''JlfJU'JmlJmFmn 
-nmJ' 1 J11Up11mJiflJ 1u J'1upJbmmJm 71 ilJu •JJmm buGlf'J1U J7.1JZ!/1JmG111G 

11m1Jmn7m1Jmm1Jf/1n/·11m 1Jf1uhmpm1 'fmphwmn J11U'JmlJm'JfJub 'lm'JuifG 

-mv l7pm11m 'JI/ J'WJm'!.il JmJ'm!t ifJJmm pifmlJ1UJm·n'JulJ ifl' 'JI/I'm ifil1J7Z 

,'Jil''JifnFm '1 1JJ11uGmefmlnifm G'JmJ'!. il1IlfJ' GifJlf"JiflJw-dblJn Ju71JmlJ 'JfflJ'fD 

-mnfm'J ifJ7JJmm, ifpui1mp,m!t. lf'JUU11f-d'fimlJJq :ilp1U.6m~Lmlnqm qJqJJmS 

tJ'l 'J m if G IJwJ U1 n'JulJ If 'JUU11f-drJ m IJJ If 
71{!}.uJ puJ171!f11ul,'J•mG1 'Jm1Jmb7,m 71 n71n71Jif •ilJ71JmifGIJ1uJmn1JulJ; fmpJmlmn/ 

-m'J bupJmmmlJ piUJlf"J'JmJl'm 71 puJlf'J'JUU11fJ Jwl'mJyJm-d 111n7mmn/m'J 

n7lnml7]rm11m 1 ifm7•ln nif11ffhmnfm'J J71JmifGIJwJmn'JulJ ifpuifmpm7 

tfJUm 71 J'1UJlf'J'JmJ'Fmln '!.ifFm'J 
-mJmfJuh IJWll!fwfmpmJmpm 17pm11m 'J'l'Jl'1uGm{1' bJmln 1U iflmmu:r 

'J'1ui/Gml!f1Jil 'JmJ'pmm'J'"I' 'J1uF1i1u'J1uFmlJ 'J'wifGmrJ1il IJmJ'pmm'JUJ' 71 'JfflJ' 
-nf,uifmb7m ''Jml'mnmJmmln G'J;f11J'J 'J1uFfi1u'J1u,fmlJmif,my. 1u 1J1UFflwJ'l'm 

''J1uFflw1mlJmifhulu'Jn/1fU1 'l'wGmJuliun/ 'l'wGm'Jfmlnifm ,Jlf'Jl'Jm:rmln 7ifG 

-1uGmJl Um i/Jml ifl' 71m1J 'JI/' J11Up"1bmlmuin '(1J1fm 71 1JwlrJ1um7pmn7m 

-IJilm ''J1uFl!fwmlulJ 'JmlJmfmJmm ''J1uFl!fwiflmnw!t 'IJmJu 'JmJ'fJuhm!tmZ} 

BifJlf'Jl'Jm!tmln J1U•1Jm!th1Ji1 'JmJ'fhmnf'm'J ifJ71Jmif"11JwJmn'JulJ iflnifm Julud 

iJGm-d 'nifl7fhmnfm'J J7'JmifGIJwJmn'JulJ lf'JU1U11f-dtfm1JJ7 ifpuifmpm7 

ild!l!Jil:91udbtin 
!)mJ1.Qbmnfm9 l{d!l!Jml{6ti1udum9uti l{]luil:m'ftm'? 'G 'l § 

''Jif J11 'J'J1U r l!fw nf uif m 17ur 'Jffl 11 
-m'JubqJu!t n/mlJ"fm GifG'JmFl'ifl' ifJ7nml' ifil1J7Z fmp'Jmpm-d puJ'l'J'JmJ 

-mlJ VFm qJmh'Jmnf 1 ifm71n7 iliffmpGl qJlf'J'JmJmlJ 1Jifl'nf7nm1Jm7 

tpu-1'1' 06 <} J11Up8mflf'I' i11J1uil!f1u'J 

-fml VFm Jml'm!t 'JmFl!fwJyJmJ I' !i bJulm!t '11' 'JI/I'm ifil'Jlfl IJnif 'nmlJmln 

7u Gq-J',I' O& if'J'1l J ifm,7/n m'J J'1U•J7if1J7Z 11JmFl!fi1uJyJm-d I' !i 717'!.if I' 'J'1UJu 

urnil 'pulJJmplm!t 1 J'1Upi"lµJu il1J1uFl!f1U'JFm7 if''JmJmlJ 1Jifl'nf11nm1Jf"( 

tpuGulifil' ( 1J1Fm 71 ifJ7mmln 
1
ifJ11'JIJm1JmlJZ) if Jn 

-mifGIJwJmn'JulJ hFwb 'JI/ J'1U'Jm '~'JmlJ n7lnJu ''Jml''Jml'm!t 'J'1Jlf'J'JmJ 

-mlJ 'Jl/Fmiffmpmn'!. 71 'JifFmJ'1UIJflJml'Jlfl ilJlf'J'JmJmlJ IJ'1J'nF7nmlJm7 

t(8 ·bm 'f6e] n,11m) ]ruJnml'J"'J} J'w7'11mif 

-m11ml'~mn 
1
Giflni/m ifJ7'JmifGIJ?u,Jmn•'JulJ buJIJ ifillJ'IZ 71 Gif1JwFl!f·w?'r/pnF.7n 

Ol 

'JifimlJJmplm:r fmpn/mlJ '(il'JwFl!fwJyJm-d ifi11J7Z 71 n71n7'Jif} il'Jwldwd 

-u]rm1111!t flfl'm'Jlfl'm bupJmmUwl!f 71lifJ' ifJlf'J'JmJmlJ IJifl'nF7nmlJfT1( 

1U11f!t 

qJlftj'JmJmlJ 'Jl/Fmiffm]rmn'J fmp1b7mml'm!t 'Jl/7 ilJlf'J'JmJmlJ IJifl'nF7nmlJ 

-m!t 'IHI/ •171Jmpm-d7 ililptf!t } pwpJmmlFwl!f •JpmFfl1u'JFm1 71 JpmFflwJ 

-yJmJ lbu·-dl'm 'Jlf'JmpmJ } ifm7ln ilif1J7Z ilJlf'J'JmJmlJ IJilrnF'lnmlJfT1( 

tn/mlJ.'Jm Gifnwfp il?lfp 'JI/ J11Up1Jmmmm 

1'1uifln7cL 'JmFfi1U,G1fh•bm 1Jifp·nf7n if'JuJu 
1
ifJ7nml' (1JmfrJwJyJm-d 1JF1U'Jf1!</.P 

''171V 1J1uflJ1Jm11w J11Ufhm1Jmmm!t Jm-dmJupun} bJmln J J'1Up'Jmpm-d ilil 

-1J7Z ]ruG'JuJu •Jlf'J'JmJmlJ 1Jifpnf7nm1Jm!t 'JI/ l'wJmmmlJ p1uJ7ifln7b fmp,Z'J 

ilJ'lp Jml'm!t 1Ul7ifmmunf GifG'JmJ"-1 :Jniffmpnm'Jp Um iffi!1u''JJ 1Jm1Jmb7ur 

l'mlJ Jqifmy. 17Jq-d lmvm 'JI/ buJmlJ d:rmfl!f1u'Jfml 71 -dpmil!f1UJyJm-d lbu-d 

-I'm qif1J7l iflJuJu •Jqhify. 7'ifG1UGmJ1 nlflmh 'J'l lmvm pwJ7nmp ']ml'Gmifp 

G'JmJ'I. tl7pmml1Jm Gif'mulp il1Ilfl' 'J'l p1ummn/'lm J'111.ifJn.lfb 1Jmil!fwG!fb 

-bm 1Jifpni7n 71 Jlf'J'J1uTl!fwmZ,ulJ J7-dJmm 'Jlf J11U''Jlf'J1a Jm-dmJup•un i/Jlf" 

-ml' bupJqJJmm puifm7 GiflmlJm'JmZ'J GifG'Jmipifp 'Jmi{'/1UJyJmJ mnil 71 

nlfln71Jif 
1
i/J7nml' J7-dJmm ifJ7if1J1fZ 1u"11f'J1U 71f bJmJ pwfhm1Jmmm7 

~ :77JmmmlJ7 Jn11mJ · 

-mlJ IJ'11'niqnm1Jm!t J rwpJmmliwff J'wifln!fb 'Jmiff~ulJiff'·nF!fn 'JifimlJJmp 

-Zm!t 71mJ !, 1'1uJ!fil1J!fZ 1JJm!tmifp buGn1u 'J1uTfi1uJyJmJ p Ol 7171J<fJ1 

tJpmiffwJyJm-d lbu-dpm ifmmln ,1'1uJlfb!fU1 'Jmpmm!t if'Jllfur 

-min 11mlJm'J,TmlJJ!f 1U qJ!{mmln 'Jm1Jm11iml 71 'JifimmmlJmy. buJIJm'Jif'Ji/ qJ7it 

-117Z 'JifimnmlJJmlJ 71m'J 17JmmmlJ 1 ifm7ln Jlf'J'JmJmlJ IJifl'nFqnmlJm7 

til'JwFffwJu]r 

-mV!f!t fl{J'ffl'Jlf,Pm bupJmmliwff 71,lifl' tfJ9'J'JmJmlJ IJqJ'nflfnmlJfT1!t 'Jmif 'J 
qlq]rm 'J'J1uil!fwJmlJJ!f qillJ!fZ buGnw 71V bJmln J'•1Ufhm1Jmmm!t JJ!f 

'puJurn• ifl!fpm 71 !i GifG 

-1JmfJ1'ifl' 'J9 pwpJ11-dJmm ilJn'J1uil!fwJyJmJ ifJ7nmp GiflJ 4~'J'IZ JJ'I 

'71V v•Jm-d if11w J'1Ufhm1Jmmm!t ilif'JlfZ JJ'I 

•J'l'!.'!.mJmlJ IJifpnF!fnmlJm:r l!fnlfmmnfm'!.} ifm7ln pwJ9if1J9Z buG7'J1u 1J1uf{/ 

-wlJqpnF!fn 'JifimlJJm]rlm!t 71mJ 6 71 8 't, :Jq~~mJm~ ~qpnlqnm~m( • 
ti/'JwirJ1u1Jiml pn 6-l J '!.mlJm]rm-d pwifln!fb IJ.mvmlJm.!t •nJq'J'JiflJ!fp Ju 7'J'1 

'il1Jwiff1u1Jiml 1Ji1u'J 'Jffl'Jlf'J1U J ifm!fln J1•1Uifln11b 1ul7im11mf Jlf'J'JmJm'1 

1JifFmJ11UIJflJml'J1fl n7lnJu IJm'Jmpmpmifp i/Jlf'J'JmJmlJ 'Jifimd'fmpurn'I. 

•'J'I 1'1u]il1Jm:rmln nJ'l'J'J{lJ7p 

lfHlf· 'mlf:r ifJlf'J'JmJmlJ 'Jifimiffmpurn'J l711fmmpm!t i/Jlf'J'JmJmlJ 1Jq;impw7 

-fillJml'J!fl} JmpJm!tmlJmmmln'J ifmnw 'J!fb ifJlf'J'JmJm'1 'JifimpwlJf,,mp 

-Jlfl 1'/JmmmlJ 'Jlf buJmlJ IJm'Jmpmpmifl' ilJn'JmJmlJ 'Jl/Fmiffmpmn'I. 

IJ11U-J '.g' • r?'I 
fmpm J Gi1uG n71n7'Jif 'pui17ifvl!f ifpu'Jb J1mlJ1 (m '6 "l •IJ1} ilill'if!t 71m11 



1.h·m"'w.p :aqr, 2h'iiphpfr 'iiwJuw11hnLJf! UfbLn.p I; 'twmwpb[ WJhUfbu, np 'iipw'L-

9nul orpnw11npht/cntz Lnfr"fwJfr'ii LnW{'f'bpfr m.fr"fw.pw'iJlu'ti! tfr'iifr uw-':Jw'iiw

·tfiw't1 fruit W/'f"ffrufr Lnwpphpfr ft}rpwnnLflJnL'iif!' JwuuwJw'tw'ii1 

·'Sfr"fwJph LnUl(l(lhp 'iiwfuw11hhtfru, ·ht'iihtni/_ 'iipw'ii9 UfU1LnpwuJ.11Jw'ii uibfu

fint n11fr w1Jr p'ii nLJflfr9, z w Ln 'lb "f/!bpmJ 1f, "f U/Ln w It w-': w pJ w f' I; mi/_Jw l ll1 fr
·"fifr ·'ll11Ul(lf1bpfr -':wLni/_wO-.pfr ;_wtfrbpf!' w'ii'tw/u q.nphntz "bfrq.fr JbhnLfJJnL'iifr9, 

'(Jmf.'iibi w'iit/rntfr.nju, fruit wfi-':pwclbzJ.11 ltpntznL'iiw'tnLfJJnL'ii'ii U1UfU1-':n.i/_ht ph

Lnn'iijr 'lwufr b. wt!pw'iifr -':wu11/_wO-.pjr -':wUU1U[U1Lnwu/uw'ii f!hLnpnLfJJwifp: 

'1.J'fl/l'hu ht i/_wpi/_nd, op.fr'iiwi,_, pw'fJw-':wp't ,zM.1.phpfr Jfrt_-':wp'twJ/r'ii 0-wh

lfbp/t UUJ[hpfr, ~bo-w'ii'iihpjr, UJnLfihpfr "- WJL LnUl['['hpfr fiwJuwq.tMwfi 'fh"{

/!nuh ;bpp Ln wppbpfr ·i/_pw pphntz -Afrqb Pl! tfrnt/r n.fui/_nLJ b'ii J hh u w-':J.wfi

ii bp;niiJ., O['frfiuii,_' 'Jpw;;w'/f:It Uif'.'fJnLfi.wphpuJ.i,_w'L zb.fi-.phpfr' hwJ!.f[hpp ;;Mwfi-

1Jhpn1;J 'twJ !/JhpJw,fibpmJ, UJ"{UJ tfrn·tfrnJunLJ b'ii fr&i."lhu wJpw'iiwi[npnLJf!, 

""J'ii"{bu /;[ -':wLni/_wO-.pfr .i.wt/ihpf!1 fruit wnw&J.frfi 'lhUf.pbpntJ' 'iiwb. phLnnfi/r 

l]IJIUf!~ 

Uzw'ti/_wh hfi uni/_npw'twfi b. 'iiwfuwlwf'i/_wh -':wi/_w.pnt/f bp'twf1'phLnnfib 

urfr"fw1Jr1' urwpp.hpfr .pwpLnwq.pw9nL9w'tfihp ('twLnwLn'lfihp J. npn'ii9·ni/_ b. 

-i_hi,_w.i/_mpi/_nul b'ii Lnwpp'hp zh&.phpfr ltnliuLnpn'-ltBfiwLhpf! Lwfuwqo-htfru1 

th&.fp (Wt}ibl'p 1. ~llhUUll'lll~tn}i.t{_ u}uhuw&.bl'p Upwuf.w~whwgmup: 
flpLl(hu31!fr -':fiwpwi/_np 'lwnfiw Lnfr"fwJfrfi LnUlf'(lhpp [WJfi oqLnwlfnphnLUf! 

urwppbp zh'ii.phpn1._J, -':wfT'twI/_np I; WJ'f zbL.phpfr -\frJ·fiwltwfi ;_w,Phpf! ( UJn'-

fibpfr wnwl'L9pfihpfr Jfrt.k htzwh -':bnwi/_np•HflJnL'ii'iihpf!, -':wp'thpfr pwpdpnL-

PJnL'ii.Hpf! "- wu'ii) Jfrw·u'iiwltwfiw9'iih[ "- uw-\Jw'ilw,Pw'thu U.1'1 bUfUlll1UJltn4.. 

J2w'tI/_wq I; :Jjrwu'iuultwfi- Jn'fnL[UIJ/rfi ;;wJw.i,_UJf''f-• f!UJ.11 npfr zbfi.pfr J.Wt/rh

p,fr wuLnfr-Aw'iiw<[npJ~fi -':wJwp np"fhu pwq_wJ,frfi Jn;'lnLL £!fi'fnL'iii/_nLJ I; 100 

JJ-f!, i,_wJ /unznp11!1]i/_wh Jn'lnL['iihp, npnfip pwq_Jw"fwLn/i't bfi 100 JJ-fr'i.1 

Opfr'iiwf 'twJl't.wJ/rfi wJpwpdfr:J..'iihpni/_ Jfrw•-\wp't "'P'fJnLfiwpbpw'twfi th'ii

pbpfr UJn1.:fihpfr 'iizw-\wpJw'ii wnwllyp'iihpfr Jfrt.'1. ;;bnwt/_npnLPJnL'iifihpfi f!ULn 

zbfi.pfr hpltwpnLflJutfi ( UJnLfihp,fr j!UIJlf!) [!fi'fnLfit/_wq /; t/_hp9fib[ 6 U i,_wJ 

12 J, f!Ull1 zb'iipfr [UIJbntf/Jutfi (zbfi~p fln/ri_.pfibp(!)' 18, 24, 30 J, /i. wJLh' 

pwq_Jw"{wLnfr't 6 J /unznpw9t/_wh Jn'fnLtfr'ii, -':wLnw'tfrs Jfr'iii.li. 0-wO-ltfr -':frJ

'iiw'twfi 'tpntz 'tn'iiuLnpnL't9frwJfr fihp.pb.fr -\wpfJmfJJnL'iiJ! f!h'fnLfit/_nLJ I; 8,4 ••• 

18 J' pwq_ilwU[Wtn,fr't 1,2 J Jn'1n'-Lfr'ii1 Pwq_Jw-':wp't wp'1JnL'iiwphpw'tw'i1 

zb'iiphpfr -':wJwp J!h.tfnLfit/_wh I; w'iibl 9X6 J z.wt/ihpfa Jfrwu'iiwltwfiw.9t/_wO

"JnLfiw9w'ii9' Jfrt.-\wp'twJfr'ii 0-wr}.'tfr t/_pw 5, 10 Ii. 15 fit/J2 clwJwfiw.i,_wt/_np 

'LnpJwLn/rt/_ phnfit/_wO-.pfr 'lb"f.pnLJ, k 6\X'fi J z.w,Phpfr UJnLfiutgw'iig' 

10 1 15, 20 U 25 It U/ J2 f! bnfit/_ wh.pfr Tfh"f.pnLJ I 1.wpltbpfr f!Ulf'tlpnLfJJnLfif, 

wpt/_nLJ I; 3,6, 4,8 k 6,0 J' pwq_Jw"{UJLnfr't 1,2 J Junznpw9t/_wh Jn

'1"~L1/rfi1 ~wtzw·pwgfrwltwfi zh'iipbf'if -':wmwltwlfhwJfr'ii ( wnwfi9.pwJfrfi) z.w-
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t/ihpfr -\wJwp f!fi'lnL'in/_~LJ hf, 0,3, 0,6, 1,2 J Junznpwyt/_wh Jn'lnL[hhpf! i 

fru.i,_ -':wp'thpfr pwptlpnfjfJJw'ii -':ut>Jwp' 0,3 J ,J"'lnl.J.I!' 

Ufrwu'iiw·'tw'iiw9t/_wh z.wt/ibpfr -\frJw'ii t/_pw Jrzw'tt/_wt)- hf, uw-':Jwi'iiw

t/iw't fJt/_nt/_ Jfrwufiw'twfiw9t/_wh ltnfiumpnL'tU1frt/_ ufubJw'iibp, npnfig 'tpntz 

ltnfiumpnL'tgfrw'iibpfr Ii. -\w'iiqnLJ9'iihpfr lnL.tnLJfihpf! JfrwU1fr"f bfi1 

&b'ii.phpfr z.w,Phpfr '1. 'tnfiumpnL'tm/ri/_ ufuhJwfibpfi Jpwu'iiw'tw'iiwgmJI! 

;;fiw-pwt/_npnLfJJnLfi I; U1UJ[/rU Jzwltb[nL LnWpphp hzwfiwltnLflJUifi zbfi.pbpfr 

J.11 fr "f UJ Jfr fi 'ii UJ Ju UJ q:h h l' \ zfr fi UJ f' UJ l' n LP Jn L'ii.n LJ JUI u u UJ J UJ It UI fin f' b fi lt•ftf' UJ nb l nL 

-':wJ Ulf'I 

bhf"ltUIJnLU>U fJb' U/f''fJnLfi·wphpw'tutfi j,_ fJb' .f!UitzUl/!Ul!/pw'tw'iJ zfrfiw

f'Wf'nLPJnLihf! -':jrJ'iiw'tw'iinLJ Itwtnwpt/_nu! I; mp"(utJph 'iiwfuwifO-bpn•t/_t 

flp"fhuq_fr zh&pfr U1fr"fwJfr'ii- mutpphf'lp z.wt/ihpf! Ii. zb'ii.pfr J ,frwu'iiwltw

fiwgt/_wtt ;;frJfiw'twfi z.w,Phpf! ,Pn/uuttfutptlwputp -\wJwd.utJfibgt/_b'ii JfrJJw'iis 

;;bU7, 'iiwfuw1mbut/_w·O- b'fi hpb.p U7buul'tfr z.w,Pbp' w-'iit/_w'fiw'twfi (.'iinJfrfiwt)• 

ltn'iiumpnL'tU1frt/_ Ii. p'iiw'tw'ii ('twJ ,PwuUJwgfr )1 Swppft w'iit/_wfiw'twfi i.w-

,Pbpf! zb'ii.pfr -':wJUJ"{utmwuJuwfi 1izw-':wpJwfi UlflUJhg./!'iihpfr ilfrt."- htzwh 

-':bnwt/_npn1._flJnLfi'iibpfi h'iit ltnfiutnpn1._'tmfit/_ z.wt/ihpf! wfit/_wfiw'tfrs U1wppbp

t/_nLJ bf, 'twpwfifihpfr Ii. pw9LU't'iihpfr .Jho-n1.:pJwJ,p ('iii,_. 1. 3)1 Opfrfiwf pwq_-

Jw':wp't Ulf''1Jntfiutphpwltw'ii zb&.pfr u1n~'iibpfr Ulfluthg.p'iib[i,fr Jfrt.li. 9 J -':b

nwt/_npnt_fJJwfi 'lhUf.pnLU "(Ul{''l_nL'iiw'tfr wfit/_w'iiw'twfi •hp'twpnLfJJnLfif! 9 J 

I;, fruit fipw 'tnfiuU7pn~'turi}tt/_ hp'twpn~fJJnLfif! ti,_. 1.3-nLJ gnLJS UJt/_wh uJub

JwJfr 'lhUfpnLJ 'ttfr'iifi' 

Icon= l nom-2.0,5hcol- 3acl =900-2.0,5.40-2.6=848 uJ1 

uft. 1. 3 . l.wt[wpm/_/t mwppfo w'bt[w'bwftw'b 

k ftn'bumpntftm/tt/. hpftwpn<f/Jntb'Lbpf! 

' a ,.·6u<f a"·6wJ' 
I --~•= S~~_u:i____":-

Swppbpfr p'iiw'tw'ii z.wt/ihpf!' 'twifut/_wh fipwfi9 UfWU1pwuUJJwfi "bzU7nL

fJJnt'iifr9, 'twpntz h'ii mwppbpt/_ht ltnfiuU7pnL'tU7/r1t/_ z.w,Phpfr9 3 ... 10 JJ-ni/_, 

npf! 'tnz.t/_nLJ I; /JnLJ[mt/_wtt.p1 

Swl'l'hrp }unznl'wgniue: 1.wt/_LUpnt/_fr .bp'twfJpbur.n'iib .i,_nfiuU7pm'tsfrw

'iibpjr U1utppbpjr "{utmpwumJw·fi mbJu'iintn11frwJfr 'twmwph[W.lfnpO-Jw'ii, ,Pn

fuw'fpw'twfi Jfrt.ngfihpfr q_wplfwgJwfi '1. JnfimwclwJft'ii Jbfuw'iifrq_J'iibpfr phn-
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1,,mur. '!.mFeJwG11vihm i/-bi/Y. d '!.ml'Jmlmn/ 

-m'!, LufJub J'WifBm.eJ'!.il '!.ml'urnmJmmln i/JJmm 71m'!. 7'1Jmmm,, J'lUbwm 

-nil 1!,mF.eJ1u'!.1uFm,,m;/my. 71 '!,lmF.efiuJl'm ~ il"m'lln 
1
Bif,,Jmplm:-7mFlif:-uJ'fp 

i/Bmd 1J,ml'1m:-'1J'IJJmm {/iuifmpm:-,'l'!.uurqJf}m,,p'I fmpJmlmn/m'l. 

~ ~fi~~ (J~ (m 
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"'lmJ''lnfn 11t/fm~Jm]rlm:-11mtn "1' •I ·~rt 

t]ruJnm i''ln/n 

'!.if'1m,,Jm]rlm:-'!.mn/nmmmlnml'm!t ,,,mur '!.mF.eJ1uB'lu1bm i/J'l'!.ilfmp''!,ll'f;J 

Lu,,'I lmum p1uifBm.eJ'!.il '!.mJ'pmtnf!UJ' 71 '!.m!'n/'uifrmL'lur 'f!mpBmJvJmd 
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1
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-m;/'Immmnflm 'i/JJmm 1'1uJu mnil 'uilJ'I'!. '!.mFlfriuB'lubm '!.m,,\m,,i/pm'!,11/h 

i/fmpb'!,mb '!.m,,mifr'ln B'!.'!Ji/ '!.'I piummn/'lm piu;/Bm.eJn,il '!,mppmmf!UJ' 71 

f!m11n/uifrmL'lm ''!.mpBmJvJm;J ilJ'IJJmur i/rJiuilmpm7 :1nu.JSmil'Jil 'Jmppmm 
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1
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t]ruJ'l'!.Bulifl' Um 71 '!.ml'umJt{,, ifJ'l'!.'!.um'ld 71'fl7f] 1U Jiul'mJ 

-vJmd ''!.ml'fL'lmn tfJ'l'!.'!.iuF.eJ1u,,'Jmmmu ''!.ml'BmJifu.ifr ifwl'liftm7 i/;/fm]rmm:

,ilfm]rb'!.mb ifJu]rmifl' ifJJmm l'f'!.BmJ;/uifr ]rul'lmbf ,,m'!.mJ'mpmifp <j]J'lifr 

-m7 i/J'IJJmm '!.'I 1'1upBmJuZun/ Bmef'!.ilb1ub '!.m l'Bmf'll' f!mFlf1ufJmJ pm'!. 
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1:/'-l'l' 06 A'lfwbmbmp'J 1qfJ6nm:, 1 iflqJmlJ il'l1ufdw'l 

.-fml G'lmJ'l mlnm 'ud'Jq11 'JmpZi'JY. ]iunfm1'mZ 1J.iffmbmpmmm'l'lf''IG 'l'I p,w'l 

-Gill i/Jq'JIJmGmrl ifJq'lil'lm]rGIJ qdq tJq'llJmGmrl 'lmfd1u'lfml l'I' OOI"'Og 

lq'lLud 1 ilmqln 716:/p ijJqJJmm Lu]iGmifr Jmpm:, iulqJmmmlJ rlpmfd 

-wmlq:, i/Jq'lil'lmmmnflm 'JmpGm'lumqrl 71 'lmrGIJmuq pwJq'lif'lm7'Gti 

1il'lf1ubmb 

-m]i'J ]i·ulq'1,wb'1,il 'lJq:fm7 ifiJ'l'llmmqlt JifltJq.IJ nqlnmJu]rm'lnmp ,1qmmy.JIJ 

ilnnfmf :/'Lmmqp pwJq'ld''1,m]iGIJ lqmmn/'Zm j ifmqln LqmlJqp mq:, ifJu1url 

:bf'fl :(IJm'Jmpmp 'Jmppmm'lul') bJmln 71 'lm1Jmifbu7u'lnf11m 'l'l'l47 GifmqlJ 

-mnqm 'JmpmnmJmmln :/JqJJmm ''lwfdwmZulJ w '1,lufd1uJlpm mZqpmJ:, 

-'lm 'lm'l'l'JlU il'lmJ'l Ju 'n'lln'lfm 111fbmn/m'1, 1 ilm11Jn ilJ11'ld''lm7'Gti 

:il'l1uFfiw'l 

-wfmlJ Jw'lm:,'/J•'lil ifil'l'IZ ]iu1q]iu:,mlnm IJm'lmf'mpmifp ,pwGmbJmb ifJM 

-mifGmpJu1;11b IJ:f'mnmlln '1,mmlJ lfwf/ ( pwJqJJmm :/]iuilm]im:, 71 nqln7'1,:/) 

J'wJq'1,i/,'1,m]ill'IJ; p.1uillnqb 'lmFdfluGqltbm '1:/rnfqn il'1,u1J'u, '( 9 'l § n J'lm) Jq'1, 

-'Jmpfmln ifnifln'lfm lqnqmmnfm'l j ilmqln nif1'1fbmnfm'l ( ilJlqJJmm :/]iuilm]i 

-m:, 71 nqln71pf,) ilJ'l'lil'lmfGti :mJ7' :/IJmJu ( 'JmpGmfi'tJ/lu,'lul' ijJ!l'l'lmJmlJ 

71 ifiJ'l'll'wGIJmuq nqlnmJu]im'1,nmp) 'JmpJmmm? iu '1,m['fbmnf'm'1, mlify. 

ifJ'l'lil'1,m]iGIJ ifJq'lmif'GIJwJmn'lulJ if]iuilmrm:, ifJqil'JqZ LurGwumlJ pwJ'l'l, 

-'lmlJZ IJ:/pnfqn 1q'1,fJlmb 1 ilmqln 'lwfdwJbmZ1u IJ1umm:,m'l'f'lmu'fl 

:]iuGulz/p if'lum 

-qrl Lu'lGmdiJ7u11up; ilJq'1,'1,mJmlJ 71 :/Jq'llmmqL J:/bJq'1, qmmln1uln pmlJ 

"fJqLuf LummnfZm fmrBm:/p BfJmfp:/f' dpmpGIJmuq j p1urB'lmnfu:f 11:/n 

-wf l' Gz/JJmm :/[' ilbz/'y. pwJ'1'1if'lm7'Gti :i/lnmlJ if'lumqd fm]iJltmLqm r1uil 

-'lm7"GIJ 1U if'luU7qd :/FmifGIJ1uJU7n1fJllJ 71 n111n7'lif 'il'lwfd1uJpm :/JqJJmm 

.E'lqJ,z/ G'l'l::t pwilfmlJ1mlJZ ifil'lm]iGIJ 'ilp1uG11mnfu:f t{lml1'1U·:, :/Jqb:/y. 'I'17'u:, 

-mlnm j ilm11ln "fruJq'J['lUVmGulifp 11m1Jmifbulu'lnf'lm 71 ]i:/mlJ1uJmn'lulJ Jqrl 

-Jmm i/J'l'll'1uGmz/p 71 i/J'l'lGfwb'Im:, :/Jq11m:/GIJ1uJmn'lulJ :/]iuifm]im7 

''llfm 71 (ilJ'l'lil'lm]iGIJ ifJq'JIJm111ubJmln 71 ifJ'l'l1ufn ifJqil'l'IZ IJJm:,mp 

-bmd ,IJm'l.:JJo) Jq'lil'lm]iGIJ LuU1mnfZm uilJq'l 'lmFfl1uG11bbm ifpw 'ImlJm'l 

-fml 71 z/m'l'lf'Uf' Luuf '(ilil'lm]iGIJ 'l:/fmpmm'lul' wmub if71i1Jq'l, :/fmpJq</; 

Jrui17ifvd l'OE ,IJm'l:fJo) J'l'li/''lm"frGIJ Lummnflm IJmm 'l"'r"f '(ilJ'l'li/''lmf 

-GillJ Lu]iJmmmlJ 716:/p ifJq111ufn ,IJm'lifJo) J'l'li/''l,m]iGIJ LummnfZm IJmm 'J"'l' 
-pL11n 'l'I p1u]iJqdJmm :fZ:/'lmlJmm:, rifwlJwJmn'lulJf111JJm]ilm:, mn;; 

,ifJq11il'l.m"frGIJ ifJ11J 

·-Jmm lfm 71 :/IJm'lwbJmln 1U :/Jqlmn :/IJfmf ''lmfn 71 if'lmfq:, 'li/fm7 

-if'?Jmrlpmd'l'I ''lmfn 71 :/IJm11iubJmln '(mq:, G1Jmfp:/r} ifJq'l1ufn ':/ilpi/:, 

"! 'Jmfn ,'l'I p1u]i1jmpmd ifZ:/'lmlJmm:, lm'luifGIJ111u1; mnil '1,J'l'lil'1m"frGti 

11/Jq11l1if'lmlJmm:, ]iif,UJlpuJmnl'JulJrnlJJm]iZm:, 71 lm'1,uz/GIJ/'l1u1; mnil 

"J'I pw]ibJmlJmnmL i/Jq'1,'il'lm7'GIJ ifJ'l'lm:fGIJ1uJmn'lulJ :,p-,.uilmrm7 :aJqn 
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-rnp.rn6Jq]t t{J!fJJmtn :'l UJ!f~.f~m]tSq tfJq~mt{Sq1uJmn~uq tJ:ltuJml~m( 
1Jm11m:, w1q]iu:,mlnm '1,'1,1ufd'IU11,1ufmlJ 

ifil''JqZ lLudpm 71 ijJq1JmifGIJ1uJutn1Ju'1 'i/'JqJJmm 11i/Mm11m pwilGmd'lil 

'l"'l'fmUJ'1,U[' J'1'7,p1u11mGulifr ]ri/ut~.7UJmn'JulJ lqnqmmnf'm'l 71"''1 1 mZ'/p 

-mJ:,~m n1:/l.l/fbmnfm1J J11'lm:/GIJ~uJ'mn'lulf '1'7,Um.qdf/mlJJq :/]iuil.m]im7 

t( 11,i:/Jqb:/y. LulJ'I 6mu-m pwhu:f 11,mpmnmJ 

-mmln 71m'1, pwilln11lt ijJqJJmm fm]iJmlmnf:m'l) 'lifJqb:/y. LulJq lmum p1uil 

-GmeJ'lil '1,mppmm11up 71 'lmrn/u:fmLqm ''1,mp1GmJvJmrl 'l"''l ijJmJm]imd j 

ilmqln if'lmJpm 7ijGwGmJ1 G'lmum '61/fmpqn/n '11/fmlJJm]iZ.m:, 71 GijJ!f'l'ilfm]i 

-il'lu'lrl :f'lw:f 'JmpfJubm:,mZ mJ'l ]iulqfJ.lq ,'1'1 pw]iJm'l'il 'll'1uJu]rm'lmJ 

-pm 71 i/Jq,i/tm7 :/iffm]rinm:, z/Ju 'ilJJmm 'fmnm ruilnunJ 7T'fl ''l'll'Jm;t,mln 

-i/7 p1uJu]im'1,mJrm 71fGwGmJ7 71 Jil'u:f 'l'l'li/7 :fm7 'Ji/Ju]imJm'J:, i/Jqb 

-i/y. LulJq lmum rwJJmm Ju ''l1fnijln11Fm lqJm'lil ]iuJq11Gul1fp lfm 71 'J"'i' 

-nj'Z,m rl m L1f m J,m pJ.m ;,-m IJm mm lni'1, if 1lq L,'1 m 'l m f'."J'!f :f :/ J J mm 'i[·J '1 if 

-G'lm Lu]i'lLud Jmpm:, ijJ'l'l'lmlnuy.mn/'mlJ ':/Jq'JIJmLo 'l'1fmpmm'JU[' ifJJmur 

'rwil'Gmef'lil 'Jmppmm'Jul' 71 'JmpnJu:fmLqm ''JmpGmJvJmJ 'lmrqn/n 'li/fmlJ 

-Jm]i·Zm:, G'lmJ'l 'l'I pwurmnf'Z'm niflqfbimn/'m'l ilJqJJmm i/'r•ui/'m]im7 

:nJwb Gij1J1uFfl1uefJm> J1f mniuJulJ · '1,mfeJ1urruFmlJ mJ'J lm'J 

-lf'7,1u ijLqm ~ LuJmlJ 71 ''lml'rLqn :/]ilJJmd'J'1'1 ilJJmur ]iuil'1,m71mq:, ifJ'l'l 

-7'1jJb m Lm rl 11m IJyn'lu b :/Ju:, 1/ J qb#y. Lu '1fl 6mum pwJ '1 'l 'lm ln.u1y.m n/ m IJ il'.qfl 

p1uilln11b IJmumlJm:, 'Jq1Jif'l11J·mLu? lqfJubmmbo j i/mqln nijlqpmm'lul' 71 

nijl7'1,GmJyJmJ ]iulJmy.{}r 1Jm1Jm'lu111/Ju:, ilJqJJmm t/lnt/'m 'li/fmfb 'Jmflfw'l 

-Fml Jilu:f 71 11mfdwJmlJJq f!fl/ 1fJlf'1,1u7 ilt/JmlJ fJrnpGmLqp1u JmdmJu]i 

-un 71 'p1u1Jmy.t{/r bz/ymLLw ,'lt/fmil''lmmmnJZm 'l'I p1u]inJu:fmLqm ''lu'lmlJ 

nrilnJu '( 11,lfm 71 iJJnl'l'l"'ln ifmmln 
1
i/Jq'JmpJq1; iu 'JJ'l'l'l"'f'I!>' if'Tf"'f) 

ilJqJJmw LuGq1pu 'lwFtf1uJvJmJ f'fl' 71 'l1uftJ-.ufJFml Jilu:f ijilfm]i·urm7 

t( { !,E} n, q ur) G'i/ 'l1uf ef.1uJ /' m 'l m pl/l'1,m nfiu"'1 dq~ 
:/''Jumqd llf'Jllf j ifmqln nijlqlJJm]iZm:, p~uhu:f 'JmpmnmJurm/n ilJqJJmur 

fm]iJmlmnJm'I, 1Gif'l1uFffwJbmr:/b 'lifFmlJJm]iZ•m;,-i/''luurqrl ijnmlt lmf]iur 1 
Jil'11:/i JmJmJu]iun i/Ju '({gy 'ff} n,qm) '1,mnlnmmmlnmpm;,-il'lmFffwJI"" 

11mpLufiGmd i/'JumqJ qJqJJmur ifJnmt/GIJwJurn'lulJ :/]iuilm]im:, lnGJq]i 

1 il'mqln ilJ'l'l'l1uFtfwJbmriflt 11:/fmlJJm]iZm;,-'Jmpbf ,'Id 71 11mrrLqn ,'Id 
i/.'1um11d n.J/1qlJWm]iZ.m;,-IJmur "1,mf/Jiu811b1'm 1Jqbllj~ LulJ1!f lmum p1uil:.GmiJ..1Jil 

'Jrn rpmur'l" l' 71 'l"' J'nf''#:f mL1fm '11m rGmJyJmd i/JqJJmur if'Jruilm ]im7 

1Gtf-g6' l nmlJmln 7u Gfmd 'lnGmJil'u:f il'l1uftJ 

-wf'fl' ifGIJmfJub 'lmlJmlJi/rm'lifb 1 pw]iJurmlFwfi 'BifyJu:f 11,rnppmm'lul' 

w 'Jm r·nfu :f m L11 ur t{J J mm 1mf]iur ]i•u 111 'JlQ t:/IJ '11' J m nm ]i m;t 1 pw f IJlUft'ljJ 

''l-Jt\. /lilfm]i'lu'IJ mnil 11GtflJmfJub 'ImFf/1u'{lmn1u:, 'ff' l ,t/'Jmpfmln 'Jrn[' 

.-pmur'JU[' 71 11mpGmJvJmJ urnil IJ,ni/' '9' l? rw]irpuL·'l;j il1J1uftJ1uf'll" if61Jmf 
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tUU1'f1l'J'mp IJmff/wJmJm'l 

-4l 71 (eJ1Uf1JmUmU11Jm Jtul9n9U11JU1) ;JJ91Jif'!,m1J1mnfil,m IJt/Tmfm pmJmlnmL 

-m1! 1q,U1my.J1! n1/lm1J1 ~ 7'!1Uf/ il'Ju 'U'IJf1U·ff}·1UvmJ{tq if1JuU19il'flm1!J9 f}1tflu1JUJ' 

puIJmJpm LuJ1! l91Jtf1 JmpJm!rm1lm1J1mln1J ~ LuJm1! pwJ91JiffmpG1Uvm1! 71 

p1uJqif1J9l Julunf IJmff]wJvJmd Gtf7m1!mIJml'l 'puJ91JilfmP•IJU'fd f'IJI 

t;J J'iwvmJ/141! 4J'l'l11m IJ:m 19 f m pG m f mlJ'fif 'I I' G1f'1!.m1! m IJm I' mp i/ J 'I 'lil'lm U1 m n/ 

-lm 1JmpGm1J1n/ 71 1JmpJbmL71J1 '1Jmpnfui/imL91J1 'IJmpmnmJin"!ln i/1Juin9d 
71m''J ~ Ju71Jm1! inml Jmpm!r 1JmpGmJ1J1n1Uh1Ji/ IJmff};iuJmJm'li/l LupJmm 

-m1! pu'1,Ull1'{d{!/rm1!J'I f/ti/lu"lu JI 1J'1'7,nim1!Jm1! '1,m11mfmJ ml/1 fm p.GmJulun/ 71 

JqGIJmG fmG1!mvq i/J9:q.m7 fmpGm'1,m1lmIJnmi/'1' 'Ji'lfmpmJmlnmLm1! IJi/f 
-mi!F1Ub 111fJulimmlio n47min '1,'f 7fw.eJ if'l,uJu •Jqi/im7 fmpGmIJm1!mIJnmi/p 

1qnqmmn/m'1, ~ ifinqln n11 ni/l'lflimn/m'l, J9'1,mt/G1!·wdinn1Ju'1 fli/1·u~UJI 
1uJ9rr,'1,mpfmln mlqpmJ>rr,m Jmpm!r rr,:mpGmJmn1Ubrr,i/ 19pmvm 

4·Jqrr,if'1,mU1mnflm '1,i/fmrr,um9d 71 '1,i/fmrr,mJpm 'rr,i/fmfmpmJmlnmLm1! 71m'l 

]tulmrr,nw i/1J1m1ll'1, •Gi/Jq'l,l,rr,m>,mln fmpJqd p11u•· f 'l § ]tu1'f'l1,'I 17Jm1J1m1! 1 
it1J1q/n Uf1,wTffruJ1J1rr,U i/J9rr,,mi/G'1.wJininrr,u1!' 71 4Fmpqn/n pi/.mlpuJ1J1nrr,u1! i/ifrr,9l 

'nifl!fflim n/ mrr, J q.ilrr,ql p uJ9'1,m1/G 1!1U J innrr,u·'1 '1'7,UU1'f Ji.elm ,,Jq eJ 47urr,u JI 

ihll\!Jit!)1udbl}n 9mpqbmn{m9 
t{1brnmt{61}1udmn9ul} ~t{lu9up-l{]luitm]lmy 11 ~h{lunu.n 't 'l § 

:;J'l1uff]1uJm,,J'1 i/1!m'1,1!J,, i/J'l'l,ifrr,mJmp 

-Jm> Mm IJbmp'lvm mrr,11rr,1u ~ if1J19ln ;JJu 'p1ufmpU1m!r '1,fm ,J1luifln11b 

<Jmfe/1Ufm'1vm tfJMi!'lmJmpJm> LunfnJmnf ,,ni/ 'i/IJiu7 Jl/'1,n/'ntfJmnf urr,mJ 

-pm fmpJmlmn/mlJ '1fi'I ,J'1UfmpU1m!r rr,mTfiwJm'1J'1 pn 06 71 U '1,1J7Uffi 

-111Jm,,Jq 1Uutuli rr,mpbJuLni!r i/J11rr,p1uJml 11m,,m1Jn/m1J 'l-dr) dl9'0 nm,, 

-min 7u 'p1uJ11nmpmlJ11]t i/JJmin l11JbmL7in 1 ifinqln (mm> !i-f) ilJ'1G'lmG 

<Jm,,m11fml 71 n111n71Jif' 'u'lmJpm 'lm,,m1Jfml 7tJGwGmJ7 lmfli/>uJq'p 

1( d '!i • 1 .,,'f!) '1,41.m1J1lfh JtfbJlf'l, 11i/fm1Jmdm1J'1!r 111G1lmvq 

71 dpmff]1uJvJmd lLudpm ijJJm1J1 111JbmL11in ~ ilin9ln U1Jmdpm bf'(/ 

1u'1,iuff} 

-1UJbmpijb IJll/fm,,Jmp.lm!r i/'lmJpm 'lm,,mlJfml 7i/GwGmJT ,'1,-A'Sl:[ 
t;JJlf'lutnwJu'1 'l4lmvm 'lmJ' 

-Jml 1fi'JmJpm fmvm i/]tlm> '1 'lni/y. LupL11n IJmpJmlmnfmlJ '1,-d 
•( '1,mffi1u1J1U,,Gmp 

-4'1 1J1n;J '1,mp1!Jmplm> 1 m,,mfl'l,'1 ;JJJmin '10'1 'E:'o=A) 6'o=I-L9inJu 

( l · I ) 'A\S'l:[/d/..=A"V 

,fU1/'f"''Jm.J 

( l' l) 1 piupluJu iln'l.J'1,,ml' i/iffmpinm> if'lmJpm 11m,,m1Jfml 7'i/GrnG",,,J] 

LupJbmL9ur p1unmpmJTmf lJ'IJ' 4JJms 1(J '!i • 1 '"'l) puJlfG'lmG IJrnlJm'l 

8l 
-Fml fmB1!muq 71 ]turr,mJpm ( fmpJmTl JmJmJ11pun) rr,m1!m'1,fm1 74G1uGmJ1 

1911GmL7p1U 1 if1J1qln uJ11nmpmlJ11p tfJ11JJm1J1 'puJ111!'1uummm'1'1, ptfm 

-1!1UJU1n1JU,, 71 n9lnl11i/ '1U1lfi/imnwnf GtJG'!.uJu •Jqifmy qm1!mrr,fm'1JIJ 1mb 

lmvm 'I'I LuJm,, pwJ11nmpmlJ9p 4JJmU1 nt/111/.JJuLm> 'Ji/'1,Uutlfd u1i4iy. Gi/'!. 

-mJpm fmpJml 1!m11mpmp 1JmJ'U1nmJ1J1mln i/J11JJm1J1 fmpJmlmnfmri. 

rimJpm fmpJm1mnfm'I -f <J9'l1mur7b 

JifbJ9'1 7urmlnbuln -e <J7huv 11mltm11Fm17if61u6mJ1 -;:' <J7611mB rimltmriFml -i 

']iuJ7611mB rimltm'lF;,.1 fmBi,mv9 '1 ]iuJ7buy 

rimltm'IFml 7if6w6mJI ilpw6mh7pw ifnmpmlJ9]i ifJJmur bu]iv¥ fmpJm1m·n{m'l -J' 

"/111J76'1m6 'lmltm'!Fml fm6ltmu7 ilp1u6mbqp1u ifnmpmlJq]i bu]i61t rimFn -nr 

·ii ru6mb7pw ifJ7nmpmlJq"]r ifJ9JJmur if"Jruilm"]rm7 "!: 'l 'it<t 
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1r1u-[gf 'U 't} 'l'I frnpJ/llfJ uJqIJl'lm!rmln 11mp 
-Jupm1J1,,wJ1J1n'lu,, 71 u7Jmplim!r ifJqGIJmfj t( m 'fl· 1 .,,'I) p•uGulifp tfJqG 

-11,mG '!.m'1m11Fml fmG'1mvq 1 1nupJminm'1 mb ''Iu'lm11 nqlnJu 'p1uiflnqb 

i/JqJJmUJ LuppLlffl tilgf1u11J 11m'1mL111J1 11mpbhm tfJ11lii/y. pwJ11'lilfm]i 

-U1m~ inup 11t/if1Jmp8'1 ]tu1m'llf'JlU .j'U1m,,IJ ,'l'I pwpGmL11fnu iMqnmpmUi7' 

bupillJmpGIJ G1Jmd11 JmJmJupun ntf111fbmnfm'J JqJJm1J1 tfpuilmpm( 

111Nm 71 il'!,wffiwvmJ 

-t/IJ tfJ'1'lfiF1UIJfmf 7if'lmln!rmln ,,1UU1m!>' 'i/Jq'llm1J111b Ji/bJ'1'l 1J1mlnm'IJ11i/G 
11m'l 1 JmpJm!rm,,m1J1mln1J,. tpuurJ9Z 7:.f'lmlninlmln qnfmLml rti/fm"bmpm 

-mU1'llfl';'IG fmJupm'lmJpm puG'lmGmLminlfp 79,,fmf i/J'1'l'lmJm'1 71 i/J'l'l 

-1mU1lfh .Mm 1 ifurqJ,, Jmpm!r iul9pu!rmlnm 'l'l1uFfl1u'J1ufm1!mJ!r ifJ11JJmin 

11 nqln7'lif 'wl'l'lnilnmlmln GtJfmtJbuvuJr i/J71'lmJm,, 'lml'G,,mv11 71 ilJIJ'l 

-1m1J1qb JtfbJ911 ifinmlnLufb 1il'lmff]1uG11,,mJm,,J9 ni/J'l'l,1Ji/lJ11p 711fm 

'il'lmTfiwJpm 4J11111'1uGmtf'p tfJ'11JmtfGIJwJ1J1n11ulJ IJfmtJ'r 7u 1q1JfUmb 

~ ilurqln 'l1ufi17uJbmlw ,,wurm!r pwJ111JmJ/'G1!wJ1J1n'lulJ i/puifm]rm7 
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'p1uJ!{'1,'!,mflf !t 71 pwJ11lmn 4111bn/'!.m ilNuflm pbmJ) pwJ11'!mi/GlpuJwn'!,u,, 

'11!,UUt!fJflmll'/i'I i/l!fl,uJu'!,m '!,l/Ju,,i/iwmwn Ju 'l11nm ~ 4111Jm,, ]runi/lnni'fl 

:ni/Jq,,,Jm'!,'!,if hJm,,mpm:-'!,m,,,mhvmvm n11lnJu '!,mi/G,,1uJwn'!,u,, '!,!{: 

p11111]rluJu il''!,uJ:U, 'Bi/Jlf'1,'!,lUff]wfql' '!,Fm i/'Jqh,ify. l11]rJ11JJmw n11lnm~ '!,!/ LuJ1 

-m,, '!i/:-mln '!,mpvmlnn '!,mff}w,,m'!,lULuJ,, n11lnm,,wm:-1~ n!fln'!,im 'pwJ!f'!, 
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-1J.1uff]7Ul9pmvm d'Jml 41' 41Juui9Jlfm?J9 lf/rud'mpm:;, r4:;,Ju'll 'p1u'I.1uft/ 

-1uJmJm'14Z '1.m?m4Gm;JmLmif 71 'lm?mJ9Jm'J1ufiJJm G4?m'1m'lm/'m.p 

lf!lfm 71 G4Jlf'l/'1Uvmuim?'l 1Jm?rnn7U1f!U1m'141Jn/'fU1 

71 'lm?muiqlnmJmuiJmy. 
1
G41fF1u'lJ 1u G4WJwFl!fruf'11' 4dfmpf!v'1J LufJuh 

mJp 4'1fmf 
1
G4'J1uFtfw'1m1JmZIJ 4d'IJ'IZ ,G4J'l'l'JufJub rift/mpbmJ pu1'1'J7'1 ~ 

p1upJmuim? U1J1UFtfwJui1Jil iflnifui 71 4''1mlJ.mLq f!mpGm'1m?mJ4 4'1fm.Q 

tifJ'l?fmf '1.mf'l:;t'Jm ·z 
'4J'l?fmf 'J4Fm1mnm'lmf'1j • 1 

•'1.'1 pwp11,mpmJ i/Jq?fmf tJ41u'I.ul'-4ruilmpm:;, 71 4puifmpm7 

tilJ11?fmf '1.mf'l:;t'lm •t 
1
ilJ11?frnf JupmLu? (fuJq 

-mn fmf'l'l:;t puf-bmJb11) puJqlmn LuuimnJZm Jpmff]wLL1U 1u?J'1 ·1: 
1
i/J9?fmf Lu?mn/my.m:;, ·z 

1
i/Jq?fmf JupmLu? puJ9lmn '14fm'lmf'l:;t • 1 

"'1.11 'JJqlnifui 1J.m?m1Jpif:;, ifJ11~fmf lff!UU1lfdtfm?J'1 f]41ulJ.UJl 

14Jq?fmf 'lmf'l:;t'Jm 71 '14Fm'lmflfj '1.'1 !'1UflJ.mpmJ 

illJmJ'J iflmpqnjn pifin?wJuin'lu? uin:J 1puJn?m'lmL11 f]iflu'Jul' iflruilmp 

-m:;, 71 4pudmpm:;, 'tJiflu'lul' '1'1 pwJmuim? i/J9'1fmf 'ffl,UUl'fdtfm?·Jq 

til pwG mJ uin1Uil '14 
JvJmJ f!mpfJu-bmJ4 71 il1J.wff]1uuiqpmn9U11JU1 G'lmJIJ 71m1J. '111 lquinmln'l 

nqlnm~ il'lml'fmJmui IJ.fm1 ifJ'l?fmf 'f'JUUl'fdf]m?Jq tp1UJlf;J'l'IZ 'lm?mifG 

-m;JmLmif 71 1Jrn?mJ11Jm'lwfhJm 'J1l'I.1u, IJIJ.1uf£fiuvmJif? IJ.fmlm!J'll'm 1ifJ11rr 



"fai'lblfo pw'l_Jwfln.'11./! hfi, fipwfi9 fln.fowfibpf!' ls, -\wJwllfwmwufuwfiniJ bf, 

Wflfuwi/_np -\bJwflHpp j!WJ[ph1 npfi f!hl'fnthi/_l/ll!J t 5 ... 7 J1 

Uwlfo U[WLh[Lhif'f, {rphfl9 ltwp-& h'f_pbpni/_ -\HqniJ bf, '1t/uwi/_np -\bJ·wL

libpp1 :foult bpltwp b'f_pbpni/_' bpltpnp.'fwltwL -\bJ·wf,f,bpp i/_pwt /lfi,i.Ufbu wp

'fbL wuifbl t ( mb' u { 45 ], §3.1 ), UW[f Ufwbb[Lbpf!, npnLp l"l'u b'lpbpniJ 

niLbL -\bLwpwLbb,p, 'fpmi/_niJ bf, npllfbu Jblt (ltwp"fl} "''1.'1."'PJwJ.p wz

juwmn'I., ltwJ "'Jl funul!ni/. wuw&, -\b&wbwJpb bL, bflb LpwL9 fln.ftlpLbpfo 

-':wpwpbpni/JJnLbf! ( mi/_Jwl 'fbUf/!inJ Lni1LL L frLi. np '1lfuwi/.np lt. bplt

P"f''fwltwL -\bJwLbbpfo wn.wb9j!Lbpjt Jfor"- b'l_wJ -\bn.wi/_npnifJJntLLhpp -\w

f'..wpbpnifl1nibf!) Jb,) t bpltnwfo91 Uju &wtfltbpnuI f!bmpnLJ bf, UfLULb[

Lbpfo WJbUfpup {Jn.fouLbp (ltwJ LniJbb f '1Lfuw1[np lt. bpltpnp11wltwL t;b-

.fwL·Lhpp j!LUJLbp ), np llfW-\Ufwbi/_p Lzi/_wJ llf"'JJwL!!' ls: lp>2 (Li[. 2. 2 )1 

UJUUfpunq, 'ffmi/.n'I. JwttltbpniJ UW[f! wLfu'lblf pw'f_Jwfln.foll! t;bJwLw1foL 

-':wJwltwp11 L npp -\bLwpwLLhpf! bpltpnp'fwltwL -\bJwLLhpL bL ( wpmwppL 

ltpnrz U[wmbpfo wn.ltwJnL{JJwb 11bUfpniJ b'l_('WJfb UfLULh[Lhpp -\wJwp Lwlt. 

wn U[lUtnbpf!)1 fruit /J-n.frl/!'j,bl'!!' L:pwL9 j!WJLI! lp = 1,7 ... 2,7 J1 

Uwttlt!! LwfuwqH[pu -\bJwLwi/_wb'fwltfo -\wpJwpw'fwuniJI! uni/.npw

pwp ltwmwpi/_niJ t LUJbU[bu, np {Jb' UW[f! Lt. flh' bplt,pnp'fw.qwL t;b,twf,_ 

Lhpf! [,pLbL -\wi/_wuwpw{Jn.folll (bwwJpb {Jn.ftlpL.hpf! ltwpn'f. bL JfrLllt. 

10% mwppbpqbl J1niu {Jn.fol/!Lbpp9, bUfwmwltw-\wpJwp t tfonpf' b'l_['lU

J,fb fln.ftll!f!}1 <J.lfuwqn[' -\bJwLLhpf! ltwl'n'l bf, niLhbwl -\wqwuwl' ltwJ 

JpJJwL9fa9 fufoum mwf"pbf'i/."'1. fln.fouL"'/,f'I lfpwJwJwLwlt btLh['ii/. Jwttltfo 

m'uwbuwqhmni{J,jwL UfLUJJwfiJi9, funrr-\nip'f t mpqniJ t;bJwfiwqwL11wltfo 
. . ' 

.t; w ['·J w pw 'flUU.niJ I! It w UJ w l'b l w JfiU[ bu, n {' u W[f · -\ w umnLfJJnLfi I!' hp-fi 1 

umw9{p tfonp['t lf_nfin[pfJ uw[p LiJ.w'lw'1nLJb -\wumnifJJnLbf! f!UUt qnpttn'I. 

zfoLwpwpwltwL fln['JwLbpfo ( {37 J) W,f"'fJnLbwpbf'wltw'fi zhLpbf'p Jh_

':wpltwJfaL Jwttltbf'p -\wJwp 6 uJ t, pLwlthlt/r lt. pw'f_wpw9fowltwfi zhbph-

f'P ilfort;wl'ltwJpb Jw&lthf'p -\wJwp' 5 uJ, :/_h['fiwttwttlthpnd' 4 uJ1 

l.bttwLwi/.wL11wltfr -\wpJw['lU·'fwUnLJf! ltwmw{'h[pll U[hmp ~ fitltwmp 

niLbfiwl Lwlt. ltnLuwl'niltmfti/_, "flw,f'mwpwll{bmwltwfi, wbfufintnqfowltwL lt. 

WJL '1"l'JnLLhl'f!' 

bpltf'"l''1wltwL -\b&wL/r -\wm:/_wttpjt pwpJ.pniflJnLbf!' hs-f!i unqn['w

pwp l!f,·'flJlbi/_niJ t (1/12 ... 1/20) Is, fault 'flfuwi/_np t;HwfipLf!' hg=(1 /8 ... 

1/15) lg: 1.bJwLLbpfr -'>wmqwttpp lwJfinL/JJnLbf!' b=(0,4 ... 0,5)h1 

UwttltL wJpn'f.l"'fJJwJp wn.wiJ.blwUfbu ltwmwpi/_niJ t B12,5 ... B20 

'fLUUbf'p ttwbp ltwJ fJbfllt. p.bmnLjt91 

2. Uw1~ fiwzil_wr~e b. ~nG.umrn1.~mwil_nrnnfe 
.fJ w Lfo "l' pb 'ii Wf'·lti/. "'I. Jwt}i.lt,fr u LU[f! -'> bJ wbw Jpb I; 1 w Uf w f, Uf w mW q w-
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t;wpJwp t fipw ':wzqw['qf! ltwmwph[ Jwttltfo9 Jmnt[foL wfirwmqwtt 1 J 

[WJfint{JJwb zhpmp t;wJLUf' (fiq. 2, 2)1 U.J'f zbf'UJf! ..:wzqwpqnLJ hf, np

U[hU 1 J [WJhnifJJnib ntLh9n'I. pw'f_Jw{Jn./ti_p -\bttwfi, t;iu:/_wuwpwlwifr 

pwzfu:/_wJ pbn.L:/_wttpp w'l_'fh9nifJ1wfi mwlt1 

Uwtfo Jhlt qttw1pfi Jbml' bl'ltwfn~fJJwb :/_pw qnpttn'I. t;wz:/_wpltwJ/rfl 

phn.fi:/_wttn ( npf! fini1fifi L Jtfiz np Jhlt J 2 Jwlthphufo :/_pw qnpttn'l_f!) foph

lip_q fihf'ltlUJLU9finiJ t UlU[,f U fi['w :/_pw ltwmwp:/_n'I_ zhpmhpp ubtfowltwu 

'lwfiq:/_wtt!!' gp, lt. 011wwltwp phn.b:/_wttpf!' Vpl Uwlfo Lt. fipw :/_pw wb'l_w'ff!['

:/_n'I_ zbf'mbf'f ubtfowltwfi 'l_wfiqi/_wJf! n{'nzb[nL -\wJwp fiw/uwUfbu, b[Lhtnzf. 

fiw,fuw11JJwfi tfonpJ.p9 1 f!blJtf'IJLJ bf, UlU[f /,_ JJnLU zbpmhpp -\LUUIJ111LfJJnLb-

f,hf'f!I 
Uwtfo -\wzi/.wl'·ltwJJrfi ufuhJwf, 9nLJ9 t mi/.w& itq. 2 . 3-ndt 

04. 2. 3. Uu.1p ifiwuurwgp /,, 

.;w21_wpftw1fo!i ufu•hJw!ibf'[!• 

w- ifiu111urwgp ufubJw, p 

.;w21.wf'4wJpfi ufuhJw, If- <>e
nn'l JnJ£),.,,),/,f'p ~"IJ"'f'I' 

rJ i! l I l lif I 111l?f11!11 11 111111]111 i Ii 11 ft-
A T g J C I 

- ~.i - \.,i ~.i 

.1.wzi/.wplthl uw[f!, iizwLwltntJ t ltwmwph[ fi['w flrofrll!wJph lt. -\h

bwf'wLwJph fiinp•Jwl -\wmi/_w·Jpfihpp t;wz:/_wplt f!UUJ wJpnc{JJwh (LwJLw

ltwfi .nrJbf'p pnppntlfJJw'b. UfWUT-bwn.ni/_, '"f"Ufbu ltwLnL , fJhp t;iumi/_wJl!

Lbf'p wJ{'nifl1wfi -\wzqwplt lf Ufw-'>wfiti/.inJ )1 'J.pw -\wJwp Lwfu U[hmp 

t npnzht LUJ'f -\,;,w:/_wttpLhpntJ qnp&n'f_ Jn.n'I. JnJbLwLhpf JbttnLfJJnLfifibpf!t 

Uwtfr umwwfrltwltwfi . -\wz:/_wpltf!' -\wzqwpltwJph Jn.n'I_ JnJhfimfihp{t 

Jb&ntfJJnibfibpp npnzndf!, ltwmwpi/_niJ t f!UUJ uw-\Jwfiw1/rfi -'>w:/_wuwpw

ltznn~fJJwh JbfJn:'fp ( mru §1. 6 ) ' l.wqwuwp "- Ji}tfil"- 10%-ni/. Jf.JJwh-

9fr9 mwpphp:/_n'I_ fln.folllitbpni/_ uwtfo PnJruwJJ:fi lt. -'>hLwpwfiwJph wilbfiw 

Jb,) &n.n'I. JnJbLmHl'l!• htfihtn:/_ (1. 7) -\w:/_wuwpntilp9, npnzniJ bf, t;b-

inlt.Jwl pwLwJ.lt.bl'niJ.. 
31 



J;'lpwJp'ii fln.pi_p'iihpniJ (I flnpi_.p )' Mr=( gp+Vp )lo2/J 1, 

JJrt.fi'ii fln.Jri_.p'iihpnLJ (II pn.fiu)' Mu=(gp+vp)l0
2/16, 

ttwttqp hqpp9 .t:w•zi[_wtt hpqpnp'f .t:b'iiwpw'ii'iihpniJ 

(B .t:b'iiwpw'ii )• 

41wpfln9wJ.p'ii 9w'ii9bpni/_ 

wJpw'iiwi/_nph[pu' Me= -(gp+Vp )lo2/11, 

.t:Jniuwt} 9w'ii9hpni/_ 

wJpw'iiwi/_nph[.pu' 

,Jfit.fi'ii .t:b'iiwpw'ii'iihpniJ (C 
.t:b'iiwpw'ii)' 

Me= -( gp+Vp )lo2/14, 

Mc=-(gp+vp )10
2/16: 

(2. t) 

A .t:h'iiwpw'iip ttnn'l JnJhtm'ii [!'iilfni'iii/_niJ { qpnJp .t:wi/_wuwp: ,Zb'iiw

pw'iiwJp'ii ttnn'l JnJh'iim'iihpf! npnzhtfiu (2. 1) pw'iiwd.LthpniJ npU[hu lo .t:wz

i/_wplfw1fi'ii flnpi_.p {'ii.I[. 2. 3) i/_hp9i/_nLJ { .t:b'iiwpw'iifi'ii qp9 flnpi_p'iihpp9 
J htt[!t 

IJ.'ii.t:wi/_wuwp flnpl_[!'iihpni/_ uw[hpp .t:wzi/_wplfl! qwwwph[pu 'iiwfu npn-

1niJ b'ii uw[p Jbt} {Jnpi_pp flnpi_.pwJp'ii ttnn'l JnJb'iimp JbttnifJJnL'iif!t 

bflb WJilf flnpl_j!f! hqpwJp'ii'ii {, WU[W flnpi_pwJp'ii M1 ttnn'l JnJb'iimp 

:Jbttn1.cfJJni'iif! i/_hp9i/_niJ { .t:hmb_Jwl uw.t:Jw'ii'iihpniJ' 

(2· 2) 

(2 3) 

4wJw"{wm.!'1ufuw'ii l!f.'fni'iii/_iut} flnpi_pwjp'ii ttnn'l JnJbfimp, btfihtni/_ 

(1. 7) U[WJJw1',p9, npnzniJ h'ii Wflf flnh.pfi .t:b'iiwpw'iiwifi'ii ttnn'l JnJbfim

'iih,pp Jbttnif/Jni'ii'iihp[!t IJ.J'iini:.t:bmb_ WJ'f flnpi),_j!p .t:b'iiwpw'iiwJp'ii ttnn'I. Jn

Jh'iim'iibpf! f!'iilfni'iihtni/_ npU[hu mpi/_wtt JhttnifJJni'ii'iibp, /.,_ oq.mi/_btni/_ finLJfi 

(1. 7) "lwJJw'iifi9, npnz:niJ b'ii qp9 flnpi_.p'iibf'i/1 flnpi_.pwJ,p'ii /.,_ .t:hfiwpwfiw-

J'p'ii .t:wzi/_wplfwJfrli ttnn'l JnJb'iim'iihpp Jhttnif11ni'ii'iibp[!t 

1.bmw'lnmnif/JnL'ii'iibpf! 9nLJB h'ii mi/_ht, np WJ'ii uw[bpf!, npn'ii/! bqpw

,Pwqi/_wtt b'ii .t:bttw'ii'iibpni/_, J'iiw9wtt .t:wi/_wuwp U[WJJw'ii'iihJ7niJ ni'iib'ii npnz 

i_w,Pni/_ Jbt} qpn'l.ni'iiwqniflJni'ii, .t:wJbJwmwtt WJ'ii UW[hpp .t:bm, npn'ii11 

ni_ pn[np b'lf'hpnul qw'ii .t:bttw'ii'iibp ( opp'iiwf 'bf[. 2.2-niJ 9ni19 mtf..w~ b'l

f'WJp'ii UW[hpf!)t Uf[wmp ni'iJb'iJW[ni/_ WJ'f .t:w'iJ,q.wJw'iJ.pf!' Jfit.pfi flnpJ_j!'iJbpp 

(II) /.,_ .t:b'iiwpw'ii'iibpp (CJ (2. 1) pw'iiwd.Hpni/_ npnztf..wtt ttnn'I. JnJb'iim'iib

l'P JUn4JJnL'ii'iibp[! .t:wJwd.wJ'ii {33)-,Jr, hpp (bp/lo)>-1/30, qwph[p I; 
t/1n/!pw9'iib.[ 20%-ni/_• 

'flnn'l JnJ·b'iimfil.pfa JhJ-niflJni'ii'iihpf! npnzhtni9 .t:bmn, UW[(! lfpmhtntf.. 
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npU[fiu J{1uif[p wJpw'iini/_, hp pwpd.pnifJJw'ii /.,_ bp=100 uJ LWJ'iinifJJw'ii 

ni'l'lw'iilf.Jni'ii .t:wmi/_wtt.pp ttni/_n'I. mwpp, qwmwJ1nLJ b'ii .t:wzi/_wplfwJp'ii .t:wm

i[_wtt.p'iibpp wJpw'iip [!'iimpniJ[!t Uw[hpp .t:wJwp O"fmpJwl { .t:wJwpi/_niJ 

µ=0,3 ••• 0,6% wJpw'iiwi/_npniJ[!t bflb .t:wzi/_wpqni/_ umw9i/_wtt wJpw'iil! 

'iizw'iiwlf.wLfiB i_w,Pni/_ mwpphpi/_nLJ { O.U[mpJw[,p9, W"fW funp.t:niplf { U1[!('

i/_niJ .t:wJw"lwmwu•fuw'iinpb'ii ,Pnfuht uwlfi .t:wumnifJJ'nL'iif! /.,_ .t:wzi/_wfi'l!l! 

qwmwph[ 'iinpp9t 

Uwtp wJpw'iiwi/_npniJl! qwmwpi/_niJ { wnw'iid.fi'ii d.n'l_bpp9 .t:Jniuwtt 

qwJ bnwq9wtt 9w'ii9hpni/_t bt'iihtni/_ ttnn'l JnJb'iim'iihpp {U[Jnipp p'iinLJ

flp9, wzfuwUJn'l_ wJpw'iJf! UW[p pnpl_./}WJpfi JwuniJ Ulb'l_Wlff'i/_niJ { 'iJbp.pft..p 

zbpmni·J, .t:b'iiwpw'ii'iihpp Jnmwlf.wJ.pniJ' i/_bpb_fi zbpmniJ: uq. 2. 4-niJ 

9ni19 { mi/_wtt wnw'iid..p'ii d.n'l_b,pp9 .t:JnLUwtt 9w'ii9ni/_ UWf'P wJpw'iiwi/_np

Jw'ii mwpwtti[_wt} ufubJw'iit 

"ti~. 2. 4. Uwifr wJpwf.wi[_npJwf. 

ufuldwf. wnwf.A/rf. An'[hpfr9 

t:in<uwtf 9wf.9ni/_. 1, 2, 3 

- wzfuwurn'l An'lhp, 4- pwz

fufrl wJpwf. 

U.zfuwmn'l d.n'lhpp .pw'iiwlf.l! uwlfi flnpi_.p'iihpp Jfitfi'ii JwuniJ /.,_ .t:b'iiw

pw'ii'bbpniJ 5 ... 14 {: l1niuwtt 9w'ii9bpni/_ wJpw'iiwi/_nph[pu, hpp UW[p 

.t:wumnifJJnL'iif! 12 uJ-p9 Jbt} {, wJpw'iip nw9pn'iiwl oq.mwq.nptl-.Jw'ii 'ii"{w

mwqni/_ UW[•p Jbq q.ttwJpfi Jbmp fWJ'iJnLfJJnt'iJniJ flnpi_.pwJpfi wzfuwUln'l_ 

d.n'l_bpp wn'iii/_wq'ii 1 /3-[! /.,_ ni_ "lwlfwu 3-[! U[hm.p { fln'l'iibl ni'lfi'l ft.. zw

pni'iiwlf.bl Jp'iii_f,, .t:b'iiwpw'ii'iihpp wnw'ii9p[!, pu.q J'iiw9wtt d.n'lbl'I! .t:b'iiw-

pw'ii'iibpp Jnm flb.ph[ WJ'iiU[hu, p'iii_U[hu 9niJ9 { mi/_wtt 'iii[. 2. 4-niJ b_pwpd.

pw9'iibl i/_bpb_p zhpmt <l>n.pp .t:wumniflJw'iJ UW[hpp fJttpl_j!WJp'iJ /.,_ .t:b'iJwpw

UWJpfi Jwubpp wJpw'iiwi/_npniJl! funp.t:nip'f { mpi/_niJ qwmwph[ JrfaJJw'ii

BPB w'iiqwfu, n''l·P'l d.n'lhpp Jfit.n9ni/_' pnfiz.pwJp'ii pn[np d.n'lbl'l! zwpni'iiw

lfhtni/_ Jp'iii_b_ .t:b'iiwpw'ii'iibpi 

'Uwttqp uw[p wJpw'iiwi/_npniJ,l! uni/_npwpwp qwmwpi/_niJ { 2-3 mp"fp 

wzfuwmn'l d.n'lbpni/_, npn'ii.p JpJJw'ii9p9 qwpn'l b'ii mwpphpi/_bl ppb'ii9 mpw

Jwqttni/_, d.b_ni[_, nL'l_'l_W'/:Pt} .t:wmi/_wtt'iibpp bpqwpnifJJni'ii'iibpni/_: fTJbm.p { 

wzfuwmh[ UW[p JnL('Wj!W'iJl_Jnl,f' flnpJ..pnLJ /.,_ .t:b'iJwpw'iJniJ UIW('php m,p"fp 

d.n'l_hpp pw'iiwlf.l! [!'iimph[ WJ'iiU[bu, np 'iipw'ii.p uwLJr lWJ'iinifl1wJp pwzfu<[bfi 
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<wi/_UJUUJ['Ull_Wpt bflb wzjuwUJntz dntzbpfi J!f.U1pi/_nLJ bf, UJUJ{'pbp UJ{'UJJUJ

'ft)bp.jr, "wUfw fipwfip U[li-tn.[! I; UJwppbpi/_bfr 'JfrJ1wfi9/r9 2-4 JJ-ni/_t 

Uw[bpfr wJpwfiwqnpnLJf! zwm LU[WUJUJqw<wpJwp f qwmwpb[ b11wq-

9wt) 9wfi9bpni/_1 9-n1nifJJnLfi nLfi/r wJpwuwi/_npJwfi bpftni ujubJw' w L -
I! f, 11 < w U1 Lt. p UJ J UJ f,, 

IJ.nwt.Jrfi 11bUf[!nLJ {fiq. 2. 5, w) uwl/r wJpwfiwl/_npniJI! qwurwpl/_nLJ 

I; hp,/1w1&w'ftwt wzfuwurn'l t!n'lbpni/_ tfrwfl,fJn9w1/rfJ 9wt9bpn1[, npnfJ/! pw9-

l/_nLJ bf, bpqpnp'1wftw1' <MwfJuhpfrfJ n''l'lw.\w1w9 nL'l'lnLfJJwJp .wJ1'U(bu, 

np 9w&9fo h[11qw1fiwlqwfJ t!n'lbpt nLfJb·twfJ uwlfr i{J11frww1fr1' nL'l'lntfJJnLfJf! 

Lt. t)UlllWJbfJ npU(bU wzjuwUJn'l dnqbpt 8wfJ9[! UW[/r fJnfri_.pwJ/rfJ JwubpnLJ 

i/rnl/_nLJ I; Hp[!lt.p zbpurnd, f.uq .\bfJwpwfJHpfr Jn111 fJbjqnLJ Lt. pwpt!

pwg4_nLJ I; 4_bpb_fr zbpUJ, /rfii_U(bU gnLJ9 I; UJ1_wt) fJq. 2, 5, UJ-nLJt 8wfi9f, 

[!fiLnpqnLJ 1; bt1'btni/_ uwlf. :Ffrtf.fi {Jn/rwHpf. (ftw.J fJnLJfJf, I;' Jft1f.t ~h

fiwpwfitbpf.) t)nn'l JnJbfiLnp Jbt)nLPJnLfip9 1 Uw1fo w11w1f.1' Pn/runLJ "

b'lpfr9 bpq{'n/1'1 <bfiwpwfin1J ( <bfiwpwfi B) t)nn'l JnJbfi111p Jbt) 1;, {bmb

qwpwp WJ'1U7b'l Ufw{wfJ11_nd t wqb[/r JU .\wurqwt)/!Jr wJpwfi , jW1' UWL/r 

Jfiw9wt) ~wzqwpftw1frt <wur4_wt)j1'bpn1J1 '1-pw <wJwp /;[ uwlJr wnwp./rfi 

/ln/ri_/!nLJ Lnbtzw11pn1J bf, u1w9n19}ri_ A.nttbl' (qwJ 9wfi9), npnu.p B <h

Uwpwtfa Jnur fJb/!n,J ht Lt. pwpt!pw9und 4_hplt.fr zbpur (ti[ . 2. 5, w)• 

w ) 

" - -·--- ----

't~ . . 2. 5 . ULU•//r u11TpLU'uLUi[np_ 

JLUL ufu6JwLhpf' bnLU~9w~ 

,9LUL,9bpno/_. 

w- wLl!L'l<wur wJrwLLU<{_n 

f'•LJ , p- pwJwL wupLULw -

1LnpnW 

flwJwf, wJ11wfiwi/_npnul uni/_npwpwp ftwuiwpqn1J t w1L '1b"fjnd, 

bpp U/w~wfiti/_nul I; <wJbJwurwpwp nidbrz wJpwfi' 6 JJ /, wi/_blfr urpw

Jw'fJn4_1 fiwr!wfi wJpwfJwi/_npniJI! frpw'fnpt)i/_nLJ I; [WJfiwqwfi wzjuwUJn'l 

t!nrzhpn4_ ifrwppngw1JrL gwfi9hpn4_, npnfij pwgniJ ht bpqpnp11wftw1' .\/,_ 

t)wfitb[i,fr nL'l'/.mP1wJp1 Uwl/r JnL['Wjwfiunip Pn/r:l./!I! Lt. <Hwpwfi/! wJ

pwfiwi/_npn1J bf, JfrJ1w1igfrg wfiftw/u' wnwfit!fru gwfigbpnq ('bI,. 2 . 5, p) • 

Lbt)w'bwjpfi uwlni/_ 4n'lwi/_np t)wt)ftn1.J UW[f! 'fui'bi/_btni/_ bpftpnp'fwqwf, 

.\MwLtbp.fr qwq_Jn1.J, fr1'lU[bu Lt. w'bftw/u q.pw'bfrg, wzfuwUJntJ /; fiwb. bp

I,w1LwI,w'i. nL'l'lnLpjwJp (bpqpnp'1w ftwf, .t;bt)w'bfibpfr nL'l'ln'PJw Jp )1 lJ.Jq. 

fru4 UjWLn'C.wnni/_ UW[f L. 'fl/uwif.n.p .\Uw'bLbpfr J'jrw9Jwfi wJpn'lt. hpftwJL-
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/" '"- uwlfr ·i/_bpL.fr purnLJ wnwr hf, 'fWL{ru J.'ln'l Gfr'lbl' ({burL.wpwp k Gw-

11lp }i bzif_wt) &fr'fhfff! i/_bpg'&btnL LU[wmw.qnq L. qnfiuurpn1qur/ri/_ Lqwurw

,.,,,Jf,bpni/_, npU[bu ftwtnt, 'lLJuwi/_np -\bt)wLtbpfrL n1rz'lw.\w1wg nuz'ln1.

f1J w J p (u w Lfr n i_ w •zJu wUJ wliipw J/ifi "''llf:n4J JW J p) u wlfo i/_ bjtL.fr ;zbpur nL:I 

"'b'lw11p4._n,J t ll'"'9n1.9fri_ <huwpwfiw1fru wJpwfi (lift. 2. 6)1 U.J'1 wJpwfi/r 

.;wur4_wt)pp Jwqbpbul! uwl/r 1 'ft).J 1w1Ln1PJnLfinLJ "{bur/! I; t/rfi/r Ln1Jfi 

f '"JLnip1wt uwlfr wzfuwLnn'l nuztznLfJJwfi -::btwpw1'w1JrL wJpwLfo Jwftb

l'lufr 1 / 3 - ftg ni_ U(W',qwu, f!ULn npn1J wn t!nrzbp.f! U[burj /; zwpn1.'f.,wqb'l 'fl!l

fuwqnp ~b~whfr ftn'lJuw1frL LfruUJbpf.g wt. ,Ii_ t!w/u ' wnfiqwq_L lpo/4 .bpqw

pniP1wJp1 

!'4- 2 . 6 . Uwif nl w z.fuwurwLl!"'JfL nuz

rzn•fJ1wJp t;J.L wpwluu1fr L wJpwLfr ,,, /,_ 

'l"''ll'JwL u fubJwil. 

J _ 'llfuwif_nf' t;HwL , 2- bp~f'"l''l"'~"'L 

~b~wf,Lbp, 3- uw1 , 4- UJn<'libp, 5-

<bLwr wLwjfrL w JpwL (lf' w 9 n<9/rl An'lbf'} , 

6 - fJn f ipwJfL w2fuwwnrz wJp w L 

bnwqgwt) gwfigbpfr I,g1_wf,pfibpf! wz/uwutntz /,_ pwzfufri_ dn'lb{'fr nL'l

rzn Lf/JtuUp pbptj_wt) bf, (3, 37 1 45) - n1J1 

Uwlbpp pb' .t;JnLuw<t L. /Jb' b11wft9wt) 9wf.91hpni/_ wJpw'bwtj_nph[pu 

U[f,urp t Ufw·.\Ufwlib[ 0-nif.n'l UJwpphpfr ftn'buurpntqurwtJ.npJwf, pt:1<wfin1p 

U[U1 1:wfi2Lbpf! , npnfJ.p pbp4._wJ bL (3 , 25, 3 7, 45 J-niJt 

3. br qrnrqwqru& !lih~w&fihr~ :liwz tJ.wr~e I.. qnfiumrntqmwtJ.nrnuie 

bpI,pnp'1wI,wf, .\Mwf.Lbpf! ~wzqwpqb1fru 11fauri/_n1J bf, np"fbu urw1_

pw,1frli .\wur4._wt)p.fr t)ni/_n'l urwppbp' ,Pw'lftw9wd' Ip lwJfimf11w fJ uwlfrB /, 

4nqfr9 : 

bpI,pnp11wftwL ~MwLfJbpp wz;fuwurn1J bf, frpb'b9 ubtfrwqwf, q_w'b1f-

4_wt)/r {<w zi/_/r wnwt) 'bwb. uwl.fr 4._pw ftwurwp4._wJ 2bpurhpfr ubtfrwI,wfi 

'l_wfiqi/_wt)I!) "- Ip [WJfin1P1wt uwl/r i/_pw 1:wi/_wuwpwi_wtfr pwzfui/_wJ- Jw

Jwfiw qwi/_np pbn fiqwt)jfr wq_q.bgntPJwfJ urwq: 

bpftpnp'1wftwL .\Mwt/r 1 q.t) . J' bpftwpn1P1wt 4._pw J zurwftwfi' g5 , /, 

3.5 



L& 

-rpufd111f'f'I' ip/fmlrll'mplm:, i/J'{'fw 'Jm1rmIJfm1 71 qJqIJII1'J'Trul' Luvn. 
1(t'6•6§ 

n,,qUJ) il'Ji/Jn'lmf'I:, Jupmnflb nqlnlIJi/ 'n'llnIJfm 1 rw]i,JmUJm,, illrJmplm:, 

'Jm1rm1ri/UJmUJn i/Jlf'J'Jfflfl/!-' IJm1rm-b·JuJ1rJ'I puJqIJil7qviJ Jmnmpm:,"lj'[J 

''Ji/J'{'JilfmpUJ.m:, LuIJG'Jm puJ 

-qJbq' i/ll'lf'JIJmdmIJq:, 'fl/ f'1UIJmnfnmUJmlnmpm:, ilJqpw IJm1r',mIJFm1 17 ilJq'J 

-1I111lff'UI' Luvf 11i/fm11mJm11'1:, LupluJu pu71fm'Jmd ( l l •6}···( l, '6} 

tilf'll' GqJ'l'Jil7qviJ Bi/Ir 111/'JmJm'Jlf!-' 1 pwpGJ'lp ilif 

-7qvg 11t/fm1rJmplm:, OJ nif1'1luJu il1I1IJ'f/'UJ' Luvf IJi/fmIJmJm11'1!-' aw 
1( i/'J'IIJil7q.vd 111/l 

-i/J' 'Jml'11ml'm!r mlnm •i]J'f'Jfl,mf'I!-' Jupmnf7b pw11mnifu'Jm:, 'Jl/' J'l'J'JmJm'J 

-'I:, 'ID'!} il11mfdwJupmv'1:, fmL'I ilnqlr ifnmr fmP11'1!-' i/'Jmfq:, mJp i/UJ 

-min 717111/'1' GiftTbq qL.ulr i/IJmf'l!r Jupmnf'Jb ,Jm rm:,. i/ifli/vd IJt/lmvm 

'ilIJmfdwJu pmv'I:, IJi/f mG 

-tzmnwl fmLq 71li/p i/J'l'J11mf'I!-' Jupmn/'lb ,Jmpm:, qJ'{IJillqvtf IJt/lt/p 

{8 •6 'lr'J n,,qUJ} Jminmpm:, 11'1 pw1"Jw-b'Jil 'JJ'l'J111uFtfiuf'l'l' i/'Jq11 

-ct7ifvtf 11t/fm1rJmplm:, 01 r1uJ'l'JIJwFlf1umfm:,mmJm fmfJ'ld iJJ'l'fi 

( 11 ·z) 10WA+s.3)g·o=10=~0--~o 

,Giflm 1U Gifnfmf (11mJm'J'I!-' ')} pwJ'l'J11mJm11'1!-' fmGm'JJ' 71 

G.iflm ('JmJm11'f!r g) p1uJq1111mJm'J'I!-' -bifoJ1rJ'I fmplm:, GifJb'I t/1rfmf 

<01 ·z) •
0
1('A+'1l)9'0-=~o 

,Gi/nf 
-mf (11mJm'J'f!-' g) rwJqIJIJmJm'J'I!-' -bJuJ1rJ'I fmplm:, GtfJb'I t/1rfmf 

'.(6 '6)' •01(sA+s.8)t'o=vb JIJmJm11'1!-' y) pwJ'l'J'JmJm'J'I!-' 11t/fmJb'I 

·GifJ'l1111WfdwUJfm:,mUJJm 1mf 

-711I1'f!-' 'J'f pwluJu ilJ'f'l111UfiJwflfl' t/'J'fpw 'Jm1rmIJfm1 IJi/fm'JmJm1'J'I( 

(g·z) 19l/z0J(5A+slj)-=~W /'JmJm'Jlf!-' ')) l'wJqIJ11mJm'J'I!-' 'Jtflifp 

(L·z) 't l/z0J(•A+•lj)-=11w 
f 11mJm11q:, g) pwJ'l1111mJm11'1!-' -bJuJ1r.J'I fmplm:, GifJb'I t/1rfmf 

(9·0) '9l/6°J(sA+slj)=11W .(il7q-ud II) pwJ'111il7'.if-ud 11'1lt/
1
J' 

(g · 0) '11/;;ol(sA+slj )= 1w .{iflt/,vtf I) rwJ·91JiflJ/-ud 11'/Fmilbq 

·puJq71fm'Jmd lmf711I1'f!-' 1qluJu pwpJUJ 1 -bJiu:,Junf 

'1-{cc} UJniJ iJJ'l'Jil'fpJm f'IJ'm11lf!'m ifJ'f'JII1'J'fJ'Uf' Luvf (11m1rmnmGmd} 11t/F 

-m11mJm119:, 71 ( 11m1rmJ-b) 11t/Fmd7ifv-tJ ifJ'IIJ'Jmf'I!-' 'Jm1rm-bJuJ1rJ'I (puJ'l'J 

-:.if74vlf LupJqdJmUJ Gi/G11mfpt/J' pu-0/oOJ 717'Ji/J' pmlr} il7if-uflmJmnmpm:, 

"Jrud'f,mf11"U'fd fmpn/i.mJ ifm7mJmnmpm:, 
1
Gi/11mpfmln (1, ·1) p.u1'1IJ1q 

iJJJUI 

-lnj ifJ'lf''U 'lm~m'lfm1 --b 

<iJJJUfln1 ifJ'l'!"''l'1rur buvf 

-o ''l"'f'lnfn 'lifTm?Jmplm:, 

•.:--·• r•-:~; J:.: .. :-:-Il~1 h , , , , , , ,' 0 11' I 11 I •~rrTn 
(J hl'T ---.....!..,~· :· ~.'J 

9& 

-m ''lmf'lnfn 'liflm?Jmplm:, 'I 

if'l"'f'1:t 'lm?mhJuJ~Jq 8 '6 ·~ri 

:~ i ~ ! ! w mi' mll1llll!ill lllll mmm mmmrWllllllBa \ 

1r1u-8 '6 •1rIJ fmfUJ 11'1 Gf1uG pwiflnqtt 

ifilfmp11v'ld fmpnf,lmd ifm7mJmnmpm:, ilJ'l'JJwfln1 qJ9{'1u 'Jm1rm11Fm1 17 

t/'J'l111I1'JlfJ'UJ' Luvf ''Jmpqn/n IJt/fm1r•Jmplm:, if'Jmfq:, 11;,,1rm-b.JuJ1rJq 
1if-buiJ'll' 'Jmfd'lu-ullrmJmn 

-mpm:, 1Ji/fm11mp:,mn UJniJ 1 rwpJmUJm,, 'ilpwluJu ifJ'fp1U 'Jm1rmIJfm1 .,, 

qJq111I1'J'fJ'UJ' Lu-uf ,illrJmplm:, 'Jm1r...,1rt/UJmUJn i/""!mf'l!r 'Jm1rm-bJuJ1rJq 

illffmpurm:, if'lmf7:, -J ''lmr 

-7n/'n 'lmrluJu ifllfmf'l"'fJ -m 

''l"'P'lnfn 'lmf 

-luJu ifilf"'f'l"'l.J bufJu-b mJp 

1f'!mf'(:, 'lm~mhJuJ~Jq • !, '6 •h 

Ju]im1rm11mrmp LufJub 

...... .,, 

1( l< JI.} ililfmp'J-u'ld 

mJp q7m n JUJ q I' t/ nw 1r m-u mil 1r 'fl/' , 'J -dA 

,sq(d4 _ •4)~·wl ..... "'8 

JlfmpbIJmb 'Jmlr 

-mif'ln ifLulr IJmfdwJmlrJ'I J''fb l t/·IJmf'f!-' 11m1rm-bJuJ1rJ'I ,11-"'ij 
'( l < l!.} 1 11fmpb11mb 11m1rmifp ifJ 

-qUJJ.'ll fmpJmUJmlr mtf/i mJ11 71 i/1mn JII1'fJ'• qn1ulf:m-umif 1r,'fJ' 11-dij L'fUJJu 

(t·Z) ,dJdA=sA 'I "'13+dJd!j S!j 

.( 1, .6 ·1r11) 'J'l'J 

-t/11r iJJ'f'JtpuFfiwf'll' 11t/Fm1rJmplm:, ifJ'l11ilfmp11-u'ld •sA ,Jupm1rm11mpmp 



Lbp[! npnzbtnt9 t;bmn wL9LnLJ bL t:bttwLJr t:wJwU[wmurufu'.wL LnpJwl k 

pb/! t:wu11/_wttpLbpJr wJpnLPJwL t:w2qwpqJrL1 

uwfu qwUl!wpqntJ t t:wmqwtl:pfr f!Lmpi/_wtt i_wtfrbpfr umntptJ, btLb

Lrla/. Ms t:bLwpw&.w1JrL ttn.n'l JnJbLmJr JbttnLf/Jntirftg /, £~0,35 UfWJJur

LJrg' 

h0~ L86V MB/Rbbs, h5~h0+a1 (2· 12) 

l/,bp1LwqwflwU[bu [!Lmpblnt/. t:bttwLJr hs "-- bs iurtfrbp[! wL9bniJ hf, 

t:wzqwpqwJJrL LnpJwl t:wmi/_wttf!Lbpfr wzJuwmn'l wJpwLJr t:wmr/_wttpfr 

Jwqbpbufr npnzJwL[! (mb'u {45), §3. 2), [!Um npniJ Pn.frlf!WJ/rfi t:wm

q:Utt[!Lbp[! 11/rmr/_niJ bfi npU[bu, b'1=lp LWJfintflJwf, ub'lJqwtt uwtnr/_ mwr/_

f1WJ/rfi t:wmqwttp, ifruq t:bLwpwfiwJJrL t:wmqwtt..pfihpf!' npU[bu bsXhs lw

tfrbpfr nL'l'lwfiqJniL t:wmt/_wttp, [!WL,Jr np wrt.w1JrL '1b"l/!niJ UWlf! qmflr/_niJ 

t ub'lJr/_wtt, Jru'q hpqpnp'f tpbU[pniJ' &qqwtt qnmntJ• 

l.bttwLJr pbp t;_wmrf_wtt/!Lbpfr t:wzqw.pqL f!ULn wJpnipJwL qwmwpqniJ 

I; bttbtnif_ t:bL,wpwflwJJrfi t:wmqwtt.pLbpntJ qnpttn'l LWJfiwqwL nufbpfr91 

bpqpnp11wqwL t;bttwLLbpfr wJpwLwqnpnLJ[! qwmwpqmJ t wn.wL

&Jrf, &n'lhp,Jrg .\JnLuwtt qwpqwuLbpnq qwJ, np wn.wif_bt mwpwttt/_wtt it, 
hn.wqgwtt ftwrlfwuLbpnq ni 9wL91bpnq1 fJ-h' Jbq /,_ pb' JjnLU 11hUfpniJ 

U[bLn[! t U[LUt;Ufwfibl .\bttwLLbpfr qnLumpniqmwr/_npJwL [!L'l-.\wfinip U[W
t:wL1Lbp[! (mb'u {45) §3, 1)1 

l.bttwLLbpfr wJpwfiwqnpniJl! .\1-niuwtt qwpqwutbpnr/_ qwpblfr 

t qwmwpbl mwppbp uJubJrwtbpnq, npnfi9Jr9 Jhq[! prhpqwtt t f,q. 2. 9-niJt 

1.bttwL,Jr wzfuwmn'l &n'lbrfr mpwJwqHpf! "- pwLwlfl! l!Lmpr/_niJ bf,' 

htLhtnif_ t:wzqwpqn!f.. npnzqwtt wJpwLJr .\wmqwtt/!Jr Jwqbpbufrg /, qnLum

pntqmwqnpJwL ll/w.\wL1Lbpfr91 Swppbp .\wmqwtt[!'hhpjr t:wJwp &n'lbf'fr 

inpwJwqMip[! /,_ pwLwq[! [!Lmpbtfru U[hmp t LqwmJr nifibfl.wl fiw/, t;bttw

LniJ LpwL9 t:wpJwp 11wuurqnpJwL /,_ wJpwfiwJfrL wzfuwmwL/!Lbpfr qw

ut wpJ wf, "I wpqb9J1wfi "I w.\ wfi1Lbp[!t 

1.bttwfifibp.jr wJpwfJwqn.pniJl! bn.wq9wtt qwpqwutbpnr/_ /, 9wL9bpnq 

qwmwpbtfru (Lrft. 2.10) [JnfrtpwJ,Jrfi wJpwL[! unqnpurpwp mb'lw'fpif..niJ t 
bpqnL t:wpp ftwpqwutbpfrg pw'lqwgwtt Jbq mwpwttwqwfi qwpqwufr &/,nr/_, 

fruq t:bLwpwfiwJftLl!' bplfwJLwqwL wz/uwmn'l &n'lbpnq bpqni qnpwgr/_ wtt 

9wL9bpjr &hnq (frLl"lbu gnLJB t mt/_wtt Lq . 2. 10- niJ), [!L'l- npniJ JNL

f1UJ[!WLLJnip 9wL9niJ wzfuwmn'l &n'lbpfr tlwmqwtt/!fr Jwqbpbu[! qwqJniJ 

t t:bLwpwfiwJJrfi wJpn'l1 wJpwLJr t:wmt/_wtt/!Jr Jwqbphufr qhu[!t 

IJ.JpwLfr n.w9JrnLwl oqmwqnpttJwL LU[wmw.qnr/_ ttn.mz JnJbLmLbpfr 

lfrntfrn'/un.:.PJwfi[! t:iwJWU[UJutUJuJuwL U[hmp t tfrnqinfuhl Lw/, wJpwLJr t;wm_ 

i/_wttpjr Jwqbpbu[!t '1-pw t:wJwl' qwnni!Jt/_niJ t ttnn'l JnJbLmtbpfr U[Wp-
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t*, 2. 9. bp*f'"f"l"'*"'L 1:Uw'hfr wJpwLw{npJwL ufu'1Jwf, wn.w'hd.fr'h d.n'l./,l'frO 1:Jn<uw~ 
*"'l'*""'f,J,l'""-

t*. 2. 10. bp*f'"l''l"'*"'"' 1:'1/tw'hfr wJpw'hw{npJwf, uf..hJw'h '1n.w*9wlt *lU('*LUuUp1rl{_ t.. 
8 ,,,&8 1.r,,4. 
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.fowftn'l t"IJnLpf! J,, WJUU[hu qnJ.'l_w4', 'j, Jn L p w ft w L Jn J h 'ii U1 Lb[' ft 

~ "I I n L I' l! ( \ft w· J' w J p w 'ii ft t 'Uf. 1J n L I' I! ) t 

U.nwt/_ ht wqnLJb ( /JnftuwJftb '1-l'w'ftwL) .tnn'l JnJhturLbpft Uf'W['t/rw ftn'l 

/;U[JnLp.f! ftw11nL9t/_nLJ t LP.fat/_ -':wt/_wuwpwi_wt/r pwzJut/_w.t gs+Vs phn&1_wr}

.pft9, [!UU1 Lft. 2.11-nLJ pbpt/_w.t Of''Jftbwurthp./tt 11.nwtftL flnfrl.pnLJ wJh-

1'w1fhr} J.nn'l JnilhLurf! l!L'Jn<L</_ntil t bq_putJ/r'ii t:bLwpwLfr9 0,42510 

.t:hnw·t/_n,JlnL{IJwL t/_pw 1 ftuft UJl.'LU fln/tuithpftLI!' /Jn/tui/t ftbLurpnLntJ: 

'in/_wq_wq.nLJL (pw9wuw•qwL) r}nn'l JnJbLur1r.hpft UfUlpt/rwftn'l t"IJ"Ll'f! 

.!fttft'ii np/,ft9h pnftu/t -':wJwp faph'uft9 Lhpftw1w9LnLJ t gs,1+vs/4 
phpt/_w.t Jzurwftw'u phnLt/_wr}.pft wq_'lh9nL/1JutL[! -':wjWU(uturwufuwLn'l t"I-

• J.nL.['I[! (hpp 'lft·m></_n'l pn:ftun<J qnp.JinM .t gs11 pbn'iit/_wJ-n, ftJ.ft lft'/ts P11fr.u
fibpnLJ' gs+Vs Lf'ftt/_ pbn'iit/_wJn), np'ii w'ii9LnLJ t -':h'iiwpui'uwJft'ii t:wz

qwpftwJftL JnJh'iiurLhpft qwqw{ILh{'nt/_ (L•ft. 2. 11 )t 

B -. --~----=B=-----_ - ;, -

u,n,\o,, 
ti, / 9;0,5 I 1,5 2_ 2,5_ 3 3,5_~ 

' i 
1 __ o • .t1_~_t_~ __ .-r 

~-_-_ - - -- ---- -- ----h--1 
ti - --fj __'j' 

'"-, 4 \.~ · ti t SwU 

: i 

i ! 

(,~. 2. 11. 1.wt/_wuwpwpnfrui wLfrulbLfi bpJipnp11wJiwL -':bJwLfi Jnn'l JnJhLurLhpfi Ufwp

<fw'in'l tUfJ"'l'Lbf'l' 

lJq_pwJftL pnftz.pLhpniJ pw9wuwqwL t}nn'l JnJh'iimfi,hpjr Ufwptfrwftn'l 

l;U(J"<f'f! u.w•t;Jw'i.iwt/rwqt/_nLJ t n<'lP'l q.tnt/_, npfl wfi9'iiniJ t B t;J,Lwput

fiutJ/t'ii t;wz1_wpfJ.wifrL JnJbLmp off'lfrLwm/t q.wqwfJni/_ /., t;bLwputh,ft bq_-

l'PB (gs+vs)10/B(gs+vs/4) l)bnw4_npn<fJJut'ii t/_pw qm'uif_n1z q_pn1wftwfi fth

mn·t/_ ('i.ift. 2. 11 )t 

Pwsw•uw1ftw'i.i d-nn'l JnJh'i.im'iibp:jt Ufwpi/iwftn'l t'"IJ"Lf'[! ftumni9hifru 

'Ffrurt/_n'l flnpJ_pn<J tJrwuurw9fr pbn'iii/_wJ-p(! tJrnfuwpfrLbtn4_ gs,J pbpt/_w.t 
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Jzmw!rwL pbnLt/_wttpni/_, t:fiwpwi/_np t 'lwnLnLJ- Jnmwi/_np f[:bpUfni/_ t;wzi/_/r 

wn'iiht '1Lfuwi/_np -':h.twLHpft N[np.JwL '1ftJw'fpn1cfl1w'ii U1'1._'fh9n<{IJnL'ilf! 

pw9wuwqwL JnJhLmHpft Jb.tn</IJutL <lf'w: 

UfttftL pnftu'iihpft pw9wuwftw'ii JnJb'iiurfihpft U[Wpt/rwftn'l t"IJ"Lf'f! 

ftw11m9b[nL -':wJwp U[hm..p t oqmt/_ht ut'lJnLuwft 2. 1-/r9t 

1.Mw'uft np/,ft9b t;wuri/_w.tl'nLJ L1ni:flwftwL JnJbLml! ftph'boft9 Lbpftw

Jut9fintJ t mi/_Jwl .t:wuri/_wJ.pft ftpn'lntfiwqntfJJutL[! -':wJwU(wurwu/uwf1n'l 

.tnn'l Jn.JbLm[!' 

(2· 13) 

npurb'l As-[! '1-fturt/_n'l t:wurt/_wJpnLJ aq1_w~ wzjuwurn'l wJpw'uft t:wmt/_wJpft 

JwftbpbuL t, 

Z-[!' Hp..pftL nulwq_nLJ'l-P pwq_nLftf!• np[! Jnmwt/_np qhpUfnq l!'j,'lnLL

i/_nLJ t 0,95ho' Pn.ftt..pw1ftL, 0,9ho' .t;b'iiwpwLw1.ft·L .t:wmt/_wJ/!'iibpfi 
t; wJ wp1 

lJ.Jpw'u1/t t:wmt/_wJp,fr Jwqb{'buft tJrntJrnfun<PJnL'u[! "lbmp t lfwurwpbl 

utJLUfbu, np L1ntflwftwL JnJbLmfiibpft t"IJnLpft opfJftLwmfibp[! pn[np -':utU1-

1_wJ,p'ubpnLJ umw91_b'u J.nn'l JnJbLm'ubpft Ufutpt/rwftn'l t"IJ"L['/t t;wJw

UfU1WwufuwL O(TfJpLwmLhpft9 ni_ UfW1qlw•u, f!UU1 npmJ, pn[np tUfJnLpLhp[! 

U[hU1p t ftwnnL94_bL JftltLnLJL Jwuzmwpnt/_ (Lft. 2. 9, Lft. 2.10)1 

'l-n11JLwftwLnLJ 'uJn<{JwftwL JnJb'uur'uhpft t"IJnLpf! <w-&wfu i_hf, ftw

nnL9nLJ Lt wJpw'iifr [!'ii11t:wlliJw'ii mb'lbl'l! (!'iimpntJ hf, 'iiwJulwqJJ~.f, tfrnp

J.fr t:frJwL .[pw' wumft-S.w'iiwpwp .t:b'iiwpw'iiifr9 1o/3 .•• 1o/8 t;J;niui/_npnifJJnLL 

Lbpfr t/_pw, UfUl-':Ufwfihtnt/_ fiwfuwq.tJwfi LnpJwLbpntJ Lwfuwmhui/_wr) 

ft n Lum pnLft m /ti/_ "I wt; w fit Lb p I! t 

4. <l-1Iuwtl_nr •fiha-wGGhr~ 1liwziI.wrqp h qnGumrmqmwiI.nrnuJ'e 

1.bJwLw1fr'ii uwibpnt/_ ftn'lwt/_np Jwttftft 'l-Lfuwi/_np t;h.tw'iif,hpf! UJntth

pjr t;hm Jhlft.mh'l uurh1f!.tnLJ bf, 1ftnizur t;w'iilqnLJSLhpni/_ pwt/_Jw'Pnftlf', pwq

Jwt;wpft zptw'i.iwft'i.ihp1 2.hur/,wpwp 'l-Lfuwqnp -':b.twLf! t;w'i.i'l-ftuwbntJ t Zl!P

tut'i.iwftfr UfW[1q_nLLwq 1 /., bf1w uurwurpqwftw'i.i .t;UJ'zt/_w['q'ii [!fl'l'f,;w'iintp 'fbU[

l'nuJ lfwmwpt/_niJ t· znw'i.iwft•/t ftwq_JnuJ (uri/u § 5. 5, 1 )1 Uwft·w 1fl ·Jwu

'iiwif_np 'lb"ll'n<J, bpp ftwnn<9i/_wtt~Jr t/_pw .t:nppq_n'iiwftw'i.i W~fJh9nrflJnL'iibh[' 

tftwli, Lt. 'l-Lfuwi/_np t;h.twfl'i.i nLL/r .t:wt/_wuwp pnfr,J,_p'i.ibp, UIU/ut wJfl ftwph[/t 

t t;wzt/_wpftht w11w'i.i9 J,J,,t ufu.wtft• w'uftui:fu Zl'tut'i.iwftft9, "l'Ufhu pwq_J1u. 

{Jnft;.p t:hJw'ii : 

bpftpnpfJwftwL -':b.twLLhpfr Jft2n9nt/_ 'l-Lfuwi/_np -':UwfiLhp/tfl t;w'l"l''l

i/_n<J bf, ftb'iiurpn'iiw9wJ phn'iit/_wJp'iibp: 11.J'I phnfli/_w4-pfihpft Jbd-nLflJnLfl..:, 

'i.ihp[! npnzntJ h'ii w11wL9 .t:wzi/_/t wn'i.ihtnL bpftpnp'Jwftwfl .t:1b~w'i.iLhp.Jr wbfuf!

q_hiftniPJnLfi[! ( pw9wnnvfJ1wJp hp~pnftuw'i.i.Jr bp"f'"P'lw"w'i.i -':Mw'i.i~ 'lb"f-
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lt> ~.. l'?_ lQ... 11l c ~ ~ ~ ~ ~ ~ ~ ~ ~ 

11/r9)11.lunliwpwp, bpqpn(1'1Wlf.w1r -<:Mw1rp9 'ltfuwi/_np {U-w1rfo1r qrn/uw1r9i/_n11. 
pbnfiqwJ-n lf.t/rfl/r (fit,_. 2. 12)' 

Vg-fl' qb1rmpn1rw9wJ- JwJwfiwqwqnp pbnf.rqwJ-111!' 

V i:-V,1 5=Vplpls' (2· 14) 

Gr & ' t,_hf11npn1r w9 w~ J zm wqw& pl11t1r'I/_ w~i!l!' 

Gg-.g911=gplpls' (! • 15) 

<J.Lfuwqnp -<:Mwfi/r qn'lfr uhqrwqwfi 'lwfi'fi/_Ul~f! 11/rmi/_nLJ ~ npU[hu -<:w-

1'_wuwpwi.wqr pw'2_fuqw~ phnfiqw~/l' npp p1rmh&ufrqn1Jl1nt1t[!' gir·W• lf.i,fr1r/r' 

o~. 2. 12. "''""""-"" t;h.)u,J,fr "-""' qnp.}nq 
pbnJ,Y._.,,t),J,/,pfr npnzJ.,,J, ufuhJ.,,J,, 

w~ phnli</_w.},Upfr npnzJwJ, ujul.J.,,J,, 

p- pbnli.[_u,.}l'J,hf'fr "''llJllwli ujul,JwJ,, 

1 _ '1-1/uw.[_np t;Uwli, 2- hp~pnp'1w~wli 
t;/,.}wJ,J,/;p, 3- Uw[, 4- "Jn<liJ.p ) 

~ ~ / .., ,,., 
I 

(2· 16) 

v.~ .c _.. 

~ l 

i, i., · ' 

"' 
U.11r lf,hU[pnd, bpp 'llfuwqnp -<:Uw1rfr .Jhq /lnftl.11/r uw-<:JwfiirhpmJ 

pp~n'l l[b1rmpn1rw9wJ- nLJhpfr /1'/rq[! 4 Li wi/_bt/r ~' WUf.UJ wnwf19 'l'lwlfr 

ufuwi/r qwpbi/r ~ WJ'I nLJhpf! tjr.11fuwpfr1rhi "'wJwp;Jh·11 -<:wqwuwpwi.w'qr 
puizfu.qwJ- ph•nfiqw~ll"·"-' 

Yg-=Vg/lp' gg~(Gg/lp)+gg w' (2· 17) 

bpqwppbmn1rb 'llfuwqnp -<:Uwf,fihpfr -<:wzqwplf.f! funp~nLp'f ~ mpi/_nLJ 

l[wmwphl 'llfrq.bpfr qbpwpwzfuJwfi -<:wzqwnJwJp1 ?pw -<:wJwp -<:wpqwi/_np 

~- Irwfu -<:bJ-wfil! 9wuqw9wJ- JhfJn11ni/_ -<:w'ztqwplf.bt 1pfiJ_U[bu wnwt!q.wqw!r {w_ 

Jwqwpq.' Jzmwl1wfi Li JwJwuwqwqn,p pl11t1rqwJ-11/r wfifiU[wum pw.z:.juJwfl 

-<:uwpwqnp pn[np ufuhJwUihpni/_1 1.wqwuwp pnfau1rhpnq -<:Uw!rfo 11'1Uf.11nuF 

WJ'I {wzqwplf.f! 1iU[wU1wqw~wpJwp ~ qwmwphl Ol[-m6':hln1f. Ul'lJnLuwq'1rhpft9 

( 111h' u ~wi/_hti/_wJ-, w'l• 1 Ji U.1un({hmli, Uf.UJ-<:U[wirbLni/_ §t. 6-fo Uf.W-<:wf.rp_

Ubpf!, 1nLpw11wuunLp ufubJw1nq phnuw.qnpqwJ- {bJ-wfi/r {wzqwpqp9 f!U .. ; 

UJwgi/_wJ- J-nn1z JnJhfimfih(l•P ~Uf.JnLp/rfi wi/_htw91rhLni/_ «qwJw1wlf.w1r» 1rzw1r.fr. 
nL JMnLPJwfi op'flluwmfl.hpnq J-nn'l JnJhumirbpp [pw9m9pJ_ hnw1rlf.JnL1r 
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l;uun'l.pl.bp, f[LUmLUpt/_nLJ t f.tpwf.t9 f.tUJLUU7LUf[LUt:wpJLUp t/_bpLUpwz/ainLJ(!t /!uUJ 

.tf_bpLUpLUzfutf_LU~ ~nmz JnJbf.tUJf.tbpfr npnznd bf.t f.twh LLUJf.tLU,f[wf.t nLJbpf!' 

Swppbp ufubJwf.tbpnt/_ pbnf.twtf_npt/_w~ t:Hwf.tp tf..bpwpwzfutf_LU.t ttnnq 

JnJbf.tUJf.tbpfr h LWJf.twf[LUf.t nulbpp tUJJnLpf.t1bpp t:fiJwf, t/_pLU t:wJ'LUU[WUJLUU

.JuLUf.twpwp qwpbtfr t f[LUl(_Jbl f.tpwf.tg UJLUPPLUlfn'l tUJJnLpf.tbp[!, npnf.tg op
q,pf.tLUUJf.tbpp JbJ-ni#Jni:u&bpf! t:bf.tg lf.[pf.tbf.t t; LUzt/_wplf.LUJ/t·f.t b.fiqbpf!t 

'J.lfuwt/_np t;bt}wf.tp UU1LUU1/tlf.wqwf.t t:wzt/_wpqp ZWf1Ul'ff11..LU~ f!f.tPLU9/}(! 

(JnL9LU'l-f'tf..LUtt I; 2.1 oppf.tLUqnLJ1 

btf.tbtnt/_ uUJLUU1/ilf.wqLUf.t t:LUzt/_wplf.nt/_ npnzt/_LU~ ~nnq JnJbf.tUJfibpp h 

-f.WJf.tLUlf_wf, nd·bpJr Jb~nLPJnLf.tf.tbpJr9, lf.wmwpt/_nLJ t t:bJ-LUf.tJr bpf[LUJfiw

l[w'b h fLUJf.twf[LU.f.t wJpLU'bf.tbpJr [!fiU1.pn,P1mf.te' f!UU1 LUJpm:J11wf.t UJU1JJwitfr1 

f:'b·'I- npnLJ1 'flfuwt/_np t:Uw'b[! bpqpnp'fWlf_LU'j, t;bt}LUf.tp 'iJJLUh 'ffrU1'LU[1qt/_nLJ 

.(; .npUJbu UJWt/_pLUJfr.'b t:wmt/_wttpft ttni{n'l U1W['['I 
'1-tfuLUt/_np t:Mwf.tf.tbp,/t LUJpLUf.twt/_npnLJ[! [!fitpt:w'bnip '1-bUJ.pnLJ lf_LUUJLU,p

t/_nLJ t npUJb'u pLUl(_JLUiJln/tJ_.p, pwl(_JLUt:LUplf. Zf1!.LU'bLUlf.Jr UJLUf1l(_nL'bLUlf. ( UJb' u 

V 'llnL/u )' iunLUf.td.Jrfl d.nqbppg t:JnLuLUt} lf_LUJ bnLUlf.SLU~ lf.LUplf.LUuf.tbpnt/_1 

1.JnLULU~ f[LUplf_LUuf.tbpnt/_ 'ILfuLUt/_np t:bt}LU'bfr LUJpLUfiLUt/_npJLUf.t o.ppf.tLUlf_ 

pbpt/_LU~ t 'bq. 2. 13-nLJ1 

oft. 2. 13. 'J.1fuu11/_nf' l;hdw1.if. wJrw

Luo/_nrJw1.i ufu4Jw1.i wnw1.il.f.L l.n'l4f'pf1 

t;Jntuwd fiwp/iwuHrnt/. 

9-tfuLUt[np t;/;'~LUf.tf.tbp[! bnLUlf.-

9LU6" f[LUpf[LUuf.tbpnt/_ LUJpLU'irLU

t/_npbtfru pnh_.pf.tbpnLJ UJb'lLU· 

'1-f1nLJ bf, 2-3 t;LUpfl lf.LUf'.lf.LUu

f.tbpJr9 pLU'[f[LU9LUt} Jb·lf.LUf[LU'b 

U1LUf1LU~wlf_LUf.t qLU[lf[LUut /!ft,,_ 

•npnLJ, JnL['LU/}LU'bi_JnLp U1LU[ILU

·~LUf[LUf.t f[LUplf_LUuJr t:wp}J •lf.LUp

lf.LUu'bhpfr9 bplf.nLU[! UJbU1p t 

~LUu9'bbt JJr'bz.h t:bf.twpLU'bf.tbp[!t 

1. bf, LU /1 LU f,f.t,b p n L'J u n "-n p LU p LU /1 

inbqLU·'l-f'ifnLJ fi'j, t/_bpfLJr LUz"JuwU1n'l d.n'lbpn't/_ bp.ff'nLLU.qLUf.t t:w[lf/ .lf.LUpf[LUu

ltbp, .npnf.t.p LUf.t9finLJ bf.t uimf.tbp.Jr LUJpLUf.tLUJJrf.t lf.wpf[LUu.f.tbpfr Jfrpt/_t 
9'/JfuLUt/_np t;bt}LUf.tjt bnLUf[gLUt} lf_LUplf_LUuf.tbpnt/_ LUJpLU'iiiLUt/_npJLUf.t oppf.tLUlf_ 

9nLJ9 t mt/_LUt} f.tlf_. 2.14-n1JJ1 

. flntnp '1-bUJ/!b/'nLJ 'flfuwt/_np t:ULUHbp[! b.plf.pn[''l-LUf[LUf.t t:ULUf.tf.tbpJr 

~bf.tJLUf.t Zf1!.LUl/LUJp_nd U[bmp t nulb'Lw9f.tbt lf1.UllnL9faJ. [LUJfiwf[IUif.t LUJp_w-
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Lo/ 3 

6-6 

f.tni[, npfr ~LUZt/_LUplf.f! h UJb'lLUPLUz/unLJ(! f[LUU1Uipt/_nLJ t f!UU1 UJnlf. JLUf.t UJUIJ-
JLU'bp (wb'u £45}, §7. 3)1 . 

Orpf.w~ 2. 1: Spt/_LU.t t bpb.p t:LUt/_LUuLUp flnfiz..pit bpnt/_' J.:__6 J, LU'ilfue

qb1fr bplf.LUfJpbUJn'bb 'llfuLUt/_np ~/it}LUf.t, npfr t/_pLU ppttnLJ bf.t ~LUt/_LUulupLUi_LUp 

pwz,fui/_LUt} J zwLUIJLU'b' g=35 lf.uf,J h JwJLUf.tLUlf_LUi/_np' v=70 lf_u/J p bnf.t
i/_ LUtt.p'bhpt 

fT/LUt:LU'btt/_nLJ t lf_LUU1LUf1bl t;bt}LU'bfr umLUU1/ilf.LUlf_LUf.t t:LUzt/_LUplf.f! b.fiqbpfr 
i[bpLUpLUzfuJLUf.t ~LUZt/_LUnJwJp1 

,!wzt}_wr~: OqUJt/_btnt/_ ~LUt/_btt/_LU~" 1 LU'lJnLULUlf./as* h zfiitLUpLUpwf[LUf.t 

JbfuLUf.t/rlf.wJfr opbf.t.pf.tb.p:frg &.LUfu lf_LUU1WpnLJ bf, t;MLU'bfi UU1 LUU1/tlf.wlf.LU'b 

• U.'IJ"<uwftl! pbrtf_wd t ftr&wmn..JLbrni/.1 brfin• It w 4_b1f. t;w4_wuwr pn.f.1.P1.ibrn4_ w 'I,. 

fuqb/p t;Uw1.ii.br/> dnn'l JnJUm1.ibr1.i "' 1wi1iwftw'I, ntJbpf! (t;w4_w uwrwlw4' pwzfut/_wd It 

ftUmpnLw1wd p4n.L4_w/tpLbr/rs) "f'"Z"L"' t;wJwr "''llnwwfi'l,£1'1! pbr if.wd bf. {13 , 34, 
42}-nuli 
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~w'l_i/_wpqf! npUfhu wnwJ.11-wqw'ii <:wJwqwp11-' J-wJw'iiwqwi/_np phn'iii/_wJ/!/r 

w'ii'i.iUfUJUU1 urb1[wpw2JuJwft uriwppbp '1bUf.phpJr ~111Juip1 

1.h'iiwpw'iiw1fr'ii Jnn'l JnJb'iiur'iihpf! h LWJ'iiwqw'ii nLJbpf! npn'l_nLJ bf, 

t; wJ w "I w ur wu;Juw'iiwpw p t; b ur1h1wl pwlt w~1b_b pnq_' 

M=((Xg+ ~v)l', 
Q=(rg+ov)l1 

(2·18) 
(2· 19) 

a, ~I 'f U 6 11-npJwq{tgfihpf! i/_h,pgi/_nLJ hft ~wi/_bti/_UJJfr Ull[JnLUUJq 1-fr91 

phn'iii/_wJ/!fr uJubJw1fr t;wJwUfUJU1utuJuw'ii1 

flLfib'iiwtni/_ t;bfiwpw'iiw1fr'ii ,}n_"'l JnJb'iiurlihpJ!1 npn'l_nLJ ·h'ii JnLpw

j!WUlJnLp fln/r~l!/r flrofrww1fr'ii wJh'iiwJU Jnn'l JnJ1b'iiurp h 'iipw op11frLwmfr 

t;bn.wi/_npnLfJJnLfif! J.wfu (~wJ wt) t;b'iiwpw'ii/rgt 

flhn'iiwi/_npJw'ii JnLpwj!wLunLp u'.juhJw1ft t;wJwp qwnnLgnLJ h'ii ,}nn'l 

J nJh'iiurfihpfr b_ LUJ Jfi w.qwfi nLd-bpfr t"IJnLp'iibf'll!, npp~ I .fbur n JnJh'iiur'iibpfr 

t"IJ"Lpfihpf! t;wJw11phtni/_ JfrJ1wL9 qwmwpn<J b'ii 'iipwbg 'iiUfwtnwqw<:wp

Jwp i/_hpwpwz/unLJf!t /!uur i/_bpwpwzfui/_wJ JnJbturthpft npn'l_nLJ bfi [WJ

Lwqw'ii nufbpfa t;wJw"lwur.wu'ftJ.wfi Jbd-nLflJin'iifihp[!t 

flhn&wt}_nrdwli I u)uhdw ~Ii~. 2. 15) 

011-uri/_htni/_ t;wi/_hti/_wJfr Wl[JnLuwq 1-frg, (2. 18) h (2.19) pwfiwJ.b_hpni/_ 

npn2ht/! t;b'iiwpwfiw11falt. Jnn'l JnJblturfihp[! h [WJ'iiwqwL nLJbp[!' 

Ma=Mc=(-0,1. 35-0,05. 70) 62=-252 i,_t.J, 

QA=-Qo=(0,4. 35+0,45. 70) 6=273 qV1 

Q~=-Q(;=(-06. 35-0,55. 70) 6=-357 fl!, 

Q8=-Qt .(0,5. 35+0.70) 6~ 105 flit 

U.riwtfrL pnp'.z_/!inJ flnfrww1frL wJbtwJM Jnn'l JnJJ.burjifi <:wJw

ll(wurwuJuwLn'l op11frLwurfr t;bnwi/_npnl!fJJn<Lf!' a1-1!1 A t;,bfiwpwLfrg qt/rfi/r' 

I IMsl 
31=-·--

2 (g+ v)l 

6 
2 

2.52 2,6 ,J, 

( 35 t- 70)6 

lt'nfai./!wJ/rfi wJbfiwJb,} .tn.n'l JnJbfiur[!' Mt,max-[! 1 npn'l_i/_nLJ t {bmh

J wl wpm w<: w JU1 ni.fl Jn LL frg' 

II flrofall!Ji P"-Pl/!WJ/r'ii wJbfiwpn.pp (,pwgwuwqwfi) Jnn'l JnJb'iiLn[!' 

M2mim' w~ft{w1ur t, np 4'1-U7fi4.Jr WJ'I PnfrwJi i~hfiurpn'iinul' a2=3 J, b_ UJJfJ. 
qwph[fr t np.n12h1 (2· 18) pwfiwJ.J,,nt[_t 011-uri/_btni/_ {wi/_bl.i/_w~ft. W'lJnLuwq' 

1-ftg quurw.Lwltp' 
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li~. 2. 15. lUwflp pb,,flwi/.nrJwfl ufub

Jw'/,, Jnn'f. JnJbf,"'Urfr b. l"'Jflw~wf, 

•nJbrfr tu(JntpUpl! (2. 1 arfr1'w4/1 
1wJwr1 I uful.Jw ). 

w- pbnh,1'_nrJw'/, ufubJwfl, p- Jp

""'l JnJUU.J,/,pp t"{Jntpp' 1- puU1 

wnwA'lw~wfl -:wJw~wr'l/r (-:nJ 11/rJ), 

2- -G.fr'fl.pfr i/.brwpwzfunulf>g '""'" 
(~b"'w'lfrJ ), 'l--G.fr'lbrfr i/_brwpwzfuJwf, 

,;wJwr J,,n,,_ JnJUurUrfr pfl"'ri/_wJ 

1rwgn<11/rt bnwfl~Jn<fl t"lJ"'r"brp, 
q- 1wiflw~wf, ntJbpfr t"{J"•rp' 3-

pum wflwd11w~wfl 1wJur/fwr11/r (-:nJ
'lfrJ)' 4- -G.frtbrfr i/_bpwpwzfun•Jfrg 
1burn (4J.111w11frJ) 

3.4 3 
Q~ · - 357 

a~·. -3&11 73 

Mi.min=(ag+~v)l2=(0,025. 35-0,05. 70) 62=-94,5 flt.J~ qwJ 
finLJfifi f . 

Mt•min== (g+v)a; -/MB!-= (3S+O)~ -252=-94,5 t,'l,.J', 
~ 2 

l/wnnLgbfi/! Jnn'l JnJbfiurfibpfr nL LWJfiwqwt nLJbpfr tll(JnLpfibpf! (Lq. 
~. J 5, p-1, 1f-3) U qwurwphfip Unn'[ Jn1J/;fturfibpp i/_hpwpw'l_funLJt 

Si/_Jwl uJubJwjfr 1fhll(pnLJ fiUfWU11wqw<:w;pJwp t Jbd-wgfibl B b_ C 
t:hfiwpwfi1ibpfr unn'l JnJhfimfihp[!' z/in/!pwgfihtni/_ I b_ Ill PnfrwUpfr pn;fr:i_
f!WJfaL Jnn'l JnJh'iiurfihpf!• 

/j,J'f- fill(WU1UJqni/_ UJnwJ.11-wlfwb t;UJJwqwp11-fr <:wJwp UU1W9i/_wJ qn_n'l 

JnJh'iimfihpfr t"IJnLpfrb pLJwpnLJ bb.p pwgwuwqwfi op11fr'iiwurbbpni/_ .bp

~nL hnwfiqJnLfi t"IJnLpfibp, [!,fi111nLfih.[ni/_ B b_ C t;bfiwpwfiw1frfi o.p11fr'iiwur

Lhpp' .6.Ms=.6.Mc t;wi/_wuwp M2min Jnn'l JnJbLurfr 30%-/rfi (Lq. 2. 
15 11-)' 

30. 94,5 

100 
-28,35 i,_t • .r, 

~pw9nL9fri_ t"IJntpfibpjt Jnn'l JnJb'iiurLhpf! pLJwphtni/_ wnw.l.11-wqw.fi 

{wJwqwp11-fr {wzi/_wpqfrg uurwgi/_wJ Unn'l JnJbburfibpfib quurwfiw·fi/! Jnn'l 

J nJ blturLbpfr i/_bpwpw2/ui/_wJ J MnL/JJnLfiHp>f! (fiq. 2. 15, p-2 )' 

Ma-Mc=Me+~Ma=-252-28.35=-280.35 ~t.J', 
47 



M2=M2+ ~M5c:::1-94,5-28,35--122,25 ft'i.J, 

I Lt III pnpJ_1!tbp.J1 Pnft..li!w1JiL wwftwL bnntz JnJbfimLbpp t"IJnl,pLb
ppL qntJwpb[nq [pw9nt9p)_ 't"IJntpfibpf!' ftprnjut[bfi wJbfiwJbt} .tnnq Jn

JbLmLbpp wtt,'lilwfi mbtzbpf! (.\wJbJwmw.t f!UUI wnwil.qwftwL ufubJwJp 

npnzqwbtbpfa )1 

U.nwt.faL pnfai_.pntJ 4_bpwpwz.fu·t/_wb t"IJnLpfa wJb.tw.Jbb hnntz JnJbL

urpt .\wJw"lwinwu/uwLntz op'fpLwinfa .\bnwt/_npntf/JnLLf! A ;:HwpwLfi9 

(III p111fai_/!ntJ D .\bL1wpwLp9 )' a,", npnznLJ bti! .\binltJwl wpinw.\w1innt

f/JnLLp9' 

273 . 6-28.3.5 

(35+70)6 
2 555 ,/, 

puft W/'1 .\wint[w.tl!nLJ q.np.tn'I_ bnntz ·JnJbtin!!' M1'-f!, npf! wJihtwJb.tfi 

t, fttfiL fi' 

Mi=QAa;-(g+v)J.~_l)~ - ai~MB =273 · 2,555-( 35 t 70)2 555 ~ -
2 I 2 

2.555 . 28,35 342.72 ~t . J, 
6 

l/.bpwpwzJuif_wt} JnJbtinthppt ;:wJwU[winwufuwLntz [wJLwftwL nufbpf! 

ftLfiLbt' .,, 

Q:_<g+v)l + M6 =s (35+7D)o _ 280,35 
" 268.27 'Jt. 

2 I 2 6 

Mii (35+70)6 + --- _;_--''---'--
I 2 

Q ',I_ o'•r_ (g+v)l 
B -- . C --, 2 

280.35 

6 
=-361.73 4t, 

Q~·r=-Q2'=Q~= ~+Mc-Ms 35 • 6 = 105 ftt, 
2 2 2 

flhn&wqnt'J'w& II uluhJ'w !(&~. 2. 16) 

1.btwpw'UwJpL .tnntz JnJbturtbp.f!, bpftpnp'f fln/il_i!P flnfiwwJpL wJb

twJb.t} .tnntz Jn•Jbtinl! Lt .\btwpwLwJfi.L [U1Jt°wqwL' ntclbpf! npnzntJ bLj! 

(2. 18) Lt (2.19) pwtwil.Uhpnt/_1 oq.mi/_b[nt[ .\wt[b[i/_wbp wtzJnLuwft 1-ntJ 

pbpt/_uit} q.np.twft.Jr9Lbpp9' 

Ms=Mc=(-0,1.35-0,05°70)62=-252 fb. J, 

M2'max=(0,025.35+0,075.70)62 -220,5 fb. J, 

QA= -Qo=(O ;4 · 35.....:...0,05 · 70 )6= 63 ft'b, 

Qk=-Qc=(-o,6.as-0,05.70)6=-147 ftu, 

Q8=-Q~=(0,5.35+0,5. 70 )6=315 flll 

flpnzb'i.i.p wnwtfiL pnfii_.pp pnfii_.pwJpfi wJbfiwJbt} .tnntz JnJbtinpL 

.\wilwU[wLnwufuwLntz op'fpfiwinp .\bnwt/_npntfJJnLLf! A .\btwpwfip9 (LntJLL 

f /JI {Jnpi_.pntil D .\btwpwfip9) Lt WJ'f .tnntz JnJbLinp JHntfJJnLLf!' 

I \MBI 6 252 
a=--

1 2 (g+v)I 2 (35+0)6 

'uft. 2 . 16. 1.bJwLfi phnLw.j_npJwL 

ufuhJwL, Jnn'l JnJbLurLhpfr k l'u1Lw

ftwL n<Jhpfr ~"IJn<pLhpf' (2. 1 opf>Lw 

ftfr -':wJwp, JI ufubJw). 

w- phnLw',/_npJwf, ufubJwL, p- J['

""'l dnJhL.urLhpfr ~"IJn<pL l'u"' wnwJ.

'lwftwL -':wJwftwr'lfi, 'I- 1w1Lwftw!1 

n<Jhpfi ~"IJ"'Pi,· l'u"' wnwJ.'lwftwL t:w

Jw~"'l''IP 

(35+0)1 .82 

2 

l ,8 ,/, 

56,7 fL . .!1 

ltwnnt9bLj! t}nntz JnJbtinLbpp It [WJLwftwL nufbpp t"IJntpLbpf! 1 npnti!' 

9ntJ9 bfi urt/_wt} Lft.2. 16, p 1 q-ntilt 

1.wzt[wpftwJpL WJU ufubilwJ/i9 uinw9t[w.t .tnntz JnJbLinLbpf! .\wJw

'IPblnt[ ilJnLu ufubJwtbpp9 uurw9t/_wt} .tnntz JnJbtintbp.fiL, qwpb[p t b'l

pwftw9Lbl, np -C.fiqb.pfi t/_hpwpwzfu•Jwt wt.\pwclbzmnLf/JnLt i_ftw, .pwtp np 
I 

Lpwti! .\wzt[wpftwJpL LzwLwftntf/JnLL i_nttbt1 

flhn&wqnt'J'w& III µluhJ'w ,(&~. 2. 17) 

Oqint[b[nt[ .\wt[b[t[w.tfi W'l_JNLuwft 1-fi9, (2. 18) Lt (2. 19) pwfiwil.b-

t/_hpnt/_ npnzbti! .\b'iiwpwLwJfiL .tnn'I_ JnJbtinLhpf! Lt [WJLwftwL nufhpf!~ 

4 -211 

Ms=(-0,1·35-0,117.70) 62=-420,84 ftu.J, 

Mc=(-0,1.35-0,033. 70)62=-209,16 fb. J, 

QA=(0,4·35+0,383· 70 )6=244,86 .fb, 
Q~=(-0,6.35-0,617. 70 )6=-385,14 fb, 
Q8=(0,5 .35+0,583· 70 )6=349,86 ftJ, 
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Qt=(-0,5-35-0,417-70)6=-280,14 411, 
Q(;=(0,6. 35+0,033. 70 )6=139,86 4t, 
Qo=(-0,4.35+0,033. 70)6=-70,14 4111 

flpnzhfi/! Pn/rz./!wJp.fi wJbfiwJ/,t} ~nmz JnJbfimfibpfa'L .t)wJwU[wmwu

fuw'Ln'l op11ft1iwurfibpfi ':hnwqnpnLflJnLLfihpJ! UJ'JhL J{r fln/iJ./!fa d.wfu ')b
'Lwpw1ifa9 h. WJ'f ~nn'l JnJhfiurUpfa JMnLf/Jntfifihpf!' 

81
=_!_ _ IMsl _ ~ _ 420,84 

2 (g+v)J 2 (35+ 70)6-2,332 J', 

M
1

, ••• =-=<g+v)a; (35+70)2,332• 
2 2 -285,5 f'i • .r, 

~jlll Ill II fl I U I !Ml Ill 11lll1111 lfu. m~ :"wm. 
Q';'.: A - B~ n ~ C .11 !Y,.J,,. 

t~. 2. 11. 1.UtuLf. p"'1.Lu11/_npJtu'il 

ufulultuL, an.n'l J,.Jt.LurLl.pf. It ltuJ

Lwl(wL mJ/,pf. /;ll(JntpLhpf! (2. J opf.-

1.tul(f. ->tuJtur, Ill ufu/,Jtu). 

M1 • -'120,84 

Ma=- 293,,, 
a, · 3,336 

~---'---"+!. 
tu- pbn.1.tu{npJtuL uful.JwL, p- al'

""'l JnJb'£111Lbpf. /;ll(J"<f1f!' 1 -1!""' 

tuntu.l.1(-tui(wf, i:tuJtul(tup'f-f. (i:nrt 11-f.')• 

2- &f.11-brf. i{bptuptuz/unulf.g " ""'" 

.. (1('1mtu11-f.rf)' ,,__ &f.11-brf. "-"r"'Ptuz/u 

JwL i:tuJ<up t)n.n'l JnJb'£111 Lbpft 'l'f,,.,_ 

{'tu,} [(1tu9nt9/tl bn.wLlfJntL /;ll(Jnll'f! , 

'1- flUJ'l.tul(tuL ntJ/,pft {ll(J"<f1f!' 3-l!u"' 

tun.wd11-tulfw'£ i:tuJtulfwr11-/t ( -;n,) 11-/tl), 

4 - G.ft11-hrft if_bptuptuzj..nulft9 -;4,,,n 
( l(l.urtu11-ft,)) 

a,=_!_+ IMel-IMcl _~ 420,84-209,16 
2 (g+v)I 2 (35+70)6 -=3.336 .r, 

M _ (g+v)a~ (35+70)3,336' 
2ima.- 2 -IMsl= 

2 
-420.84z:::aol63,42 +t.J', 

a,=--J + /Mel ~ 209, 16 
2 + 

+ 35 0 -=3,996 .r, 
(g v)J 2 ( + )6 

M (g+v)a~ ( 35+0)3,996' 
a·mu: 2 --IMcl 

2 
-209,lf=-70,28 +t J 1 

l/wnnL9b'L/! .tnnrz JnJh'Lur'Libpft "- [WJ'Lwqw'L nulhpft t"IJntpbhpf! {hq. 

2. 17 J p-1, 11-3 ): 

ll.qh,;wJur L np bpq.hpp pwzfuJwb wiu ufu'1Jwi/t 11hUf/!niJ 'LUfwurw
qw':wpJwp t tf1nppw9bh[ B ')hhwpwbWJpb .tnn'l Jn,Jh'Lur[!t lJ.J'l bUf.wurw

qnq [!Uut wnwAq.wqw1t ':wJwqwp'ffr nffrli/_wtt t}nnrz JnJhbur1thpp t"IJnL

ppfi U[burl' t q.ntJwphbl' 'ff'Wqw1t op'[fbwurbhpnq [{'w9ni9/tz_ bnw·bqJnL-

1twA/,. t"IJntp1 f!b'fnLbhtn;/_ B -;bhwpwbwJfr1t Of''ffrbwurft JMnipJnLbf! Ms 
.tnnrz JnJ,hburft 300/o-ftlt .t)w4_wuwp {fllq. 2.17, 'I)' 

~Ms 30:Mal """"' 30 · 42'\84== 126, 25 11 t . ,r, 
100 -100 

l/wurwphhp .tnnrz JnJhhurhhpfr 4_bpwpuizfumJ' 

Mii-Ms f 6Ms=- - 420,84+ 126.25= -293,59 fi . .r, 
. Q,..1+~M8 244.86 · fl .i.. 126,25 

81 2.532 J, 
(g+v)l (35+70)6 

••. Q ' · (g + v)(ai)1 L\Me'il 
1•11= A81- t- --- 244,86 . 2.532-

2 l 

(35+7~\2.5322 +- 126.25 ~ 2.532 336.69 fi . .r, 

. 081-~Ms _ 349.86 · 6 -126.25 
a2= (g+v)l - (35+ 70)6 3, 132 "· 

M·-Qr · 
1
u I (g+v)(a2)2+ ~Ms(l-a2) 

2- ea;-· I VIB - --'-'----

2 I 

=-349,86. 3,132-420.84- (3:l+70)3.t32' + 126.25(6- 3.132) 
2 . 6 

==220.27 ~'t .,/1 

if. b pwpw2/u4_ wit t}n_mz J nJ bbur.1t hppb ') wJ w Uf Wm UJ u fuw1tn 'l ') bhwpw, 

bwJfrb [WJbLU~UJb ntJhpf! q[phh1t' 

0
. A = (g+v)l + M8 = ( 35 + 70)6 _ 293,59 266,07 + t, 

2 l 2 6 

Ori 1==- (g +v)J +Ms= - (35+70)6 _ 293,59 _ 363,93 ~t. 
2 l 2 6 

Q~·r==(g+v)I I Mc-Ma_,, (35+70)6 + - 209,16+293,59 = 
2 I 2 6 

=329,07 ~t. 



Q~·1=- (g+v)l + M(:-,\18,...._ (35+70)6 ~· -209,16+293,59 
2 I 2 6 """" 

=-300,93 fb1 

t/.bpwpw'2fu4_w~ ~""'l JnJb'bur'iibpfo /,_ [WJbwqwfi nLclb.f'fa Ufwpt/twqn'l 
t"{JnLpfihpf! 9ntJ9 bfi urt/_w~ 'liq. 2, 18-nLJ: 

A 
L~. 2. 18. r/,hpwpwzfui{_w~ ~lln'l Jn

J!.IunUp/r It. [WJ1'wl/wf. n<Jhp/r UflUp

ifiw~·n'l /;,<'{Jn•pt.hf'l'• 

w- ~lln'l JnJ/,f.mUp/r, p- 1w1Lw

~wf, mJhpfr, 1- ['Utn ph1tf.wi{_npJw'fl 

I ufuhJw1Jr1 ll- ['Utn ph1t1'wi{_npJw'f, 

II ufu/,JwJfr, Ill- ['Utn phnJiwi{_np

Jwf. Ill ufu&Jw1fr 

Lbr)wfip ~"'2qwplf.wJ'ph ~wurt/_w~j!,fiibp[! ~b'bwpw'b'bbpntJ wfi9'iintu bfi 

u1w'b b'lpnt/_1 U.Jf'f ~wurt/_w~j!'iibpntJ ~""'l unubfiur'iibpfo /,_ l"'J'iiwf[w'b ntclb

l'P Jb~nLfJJni'ii'bbp[! npn2ntJ b'b ~burUJWL wpurw~w1urntf/Jf!Lbbbpfo9 . 

M,Jcte=Msup + Osuphcoif2, 

Q•ictc=O.up ± (g + v)hcoif2, 

(2·20) 

(2·21) 
npurb'l Qsup-[! urt/_Jwl ·~b'bwpwbntJ ~wJ1w"fUJUJwufuw'b l"'J'iiwf[w'b ntclfi t 

d.wfufo9' <lwfu ~u:i24_wplf.w1fo'ii ~wurt/_w~/!P &.foqbJ'[! npn2hifou, wy_fo9' "'1. 

~ w24_ w plf.wJpb ~ wur4_ w~.pp G.friqbp[! npn2hL•fou, 

hcoI-[!' UJWb [WJbwqw'b .-:wurqw~/!P pwp.lpntfJJnLb[! t 

(2. 20) L. (2. 21) pw'iiw.11.tbpnd 4_bpL.fo 'ii2w·'iie qfopwnt/_ntJ t ~b
Lwpw'bfa w11w'ii9.pp9 <lwfu, puft 'iihpj!/},ft 'ii2w'ii[!' Wf. qur'bqn'l ~w24_wpif[w1fo'ii 
~wurt/_wr).pp G.foqbpf! npn2h£.pu1 

S4_1w1 opp'bwqnd' f!b•'fnL'iihtnt/_ h= 40 uJ, B .-:1b'irwpw.'bfa "'l b'l..Pfo'b 

~wJwU(UJUJUJ•u.fuw'bn'l ~b~w'bfo ~wurqw~j!nLJ [!UU1 pbn'bwi/_npJw'b I ufubJw

Jp ftuurw94_fo ~'iiwpwt/_np wJb'bwub~ ~""'l JnJb'bur[!, np[! /,_ urt/_J"'l ~b'bw
pwbnLJ q[p'fi.jr .-:1w2t/_wpf[wJpbf!t f!uur (2. 20 J pw'bw<lL.fo ftuurw,'bw'iip' 

!>2 

Me ,slde--280,35+ 1050'4 --259,35 ~t.tl1 
2 

~w1'bwqwfi nulbpfo ~w24_wpqw1fo'ii JMnLPJntfifibp[! B ~bfiwpwfip Aw

fup9 L. wr.foo uurw94_n1.J b'i.i f!UUJ pbnfiwt/_npJw'b III ufubJw1fo, ~wJwAwJfi 

(2. 21) pw'bwAL.fo' 

I . 0,4 
Qe sicte=--363,93+( 35 + 70)2-=-342,93 ~t, 

Qs slde-329,07-(35+70) 0,4 -308,07 fl11 
2 

l!nfinLfofJ ~w&.wfuwqn'l ~w~qbp[! ~Mw'iiwJpfi uwchpnt/_ qn'lwt/_np ~"'~

lfbpfo ufo urwpwurbuwq h'b, npurb'l bpqpnp11wqwfi ~Mwfifibp[!' qn'lhpf! , 

mb'l"'t'f['qw~ bf, ~w&.wfuwqpt Lwpp wnwuurw'l. uurwbw[nL bUfUJU1UJqnq qn

'lbp,fo Jfot_L. unqnpwp•wp urb'lwf'fpnLJ b'b flbflL. phurn'irb qwJ ,qbpwJfoqw

qwfi u'bwJbl j!wpbp1 'llnLJb bUfUJUJwqnt/_ bppbJ'b ~w~lf.B qwurwpqntJ t f[n

'lbpnq q.hU(p 4_bp1 flpn2 q.bUfpbpnLJ, wju qwJ WJb 'bqwurwnnLJfihpnt/_, f[n

'lbpjr wpwbj!f! Pn'lfit/_nLJ :t q.wurwpq1 ·~ 

l!nfinifoP ~w&.wfuwqn'l ~w~qbp[!, ifiwJw~ qwurwpJwfi w2fuwurwurw

pni:,P1wfi[!, ~wpp wnwuurw'l uur1b'l~h[nL ~'bwpw{npntfJJwb, Jb~ qn2urnt

P1w'ii, [Wt/_ '1w1fiwJh'l[nLUw9Jw'b, "l"'P'l qw'l:W"fwpJw~fo L. "'Jl wnwqb

tntfJJnLfifihpp 2finp~fo4_ Jfofiiu ~wt/_w/!nt/_fo bpqw.ppburnfib r)w~qbpfo L"'Jfi 

urwpw~nLU[! Jb~ qfopuinnL{JJnLb ntbbfa'b ll"''l"'/!wofowqwfi , WJ'IJ- flqntJ 

p'bwf[wpw'bw1fo'ii 2fofiwpwpnLf/JnLbnLJ1 'ltbp'qwJnLUU fipwfip ntfib'b uw~Jw

'bwt/twq qppwnnLfJJnLbt 

t4. 2. 19. 1.w6wfuw4n'l ~wrt4/r 

l/n1'u111pn•~111/11f. ufubJ wf.. 

1- 'llfuwi/_np ;;uwt.f.hp, 2- 4n

'lbf' , 3- UlU/ 1 4_ u1n•f.hp, 5-

4f'"'l "'"'"'"" 

5'"-

..;:.0.. 

// 
3 

~ 
' 

/ 

·-

J "" ::I' 
'-w 

· I 

1. lin&umrm4g~w& ~ liw2tJ.wr4p 

5 

I 
4 

~ 

~ 

I .-::t 
-> 

... ..... 
, 

~ 

Lw&.wfuwqn'l ~w~qp qn'buurpnLqurpq uJubJw'b 9ntJ9 t urqw~ 'liq. 2. 
19- nLJt • . 
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<J.Lfuwi/_np <buwfif,J,l'I! (5 ... 'l J flnfrwni/_), frtil"fbu <Uwfiwifrti uwln1/ .. 
lfn'lwi/_np UwulfbpnLJ, U'l!b'lwq.pnLJ bf, zbti,pfr LWJfiwilfwf, lfwJ bplfw1fiw

lfwti nL'l'lnLfJJw,Jp, l/n'lbl'fr fln.frll!I!' lw, np[! <wJwU[wmwufuwfimJ { · '1-f!L· 

fuwi/_np <buwfifibpfr f!WJLfrfi, [!&q.ntfii/_nLJ { 4 •.. 'l J, frulf fipwfis <hnwi/_n

pntfJJntfi{! J1frJ1wfi9jr9' lfn'lbpfr j!WJLI!' 0,5 ..• 0,'l J, bpp fipwfi9 JfrtL_ mb

'l"''l-f'i/.ntJ ·bf, [!Wpbp, Lt Jfrfiilt Jbq Jbmp, bpp lfn'lbP/! fln'lfii/.ntJ bf, pw9~ 
4n'lbl'fr <wmi/_wupfr pwpA.pnLflJnLfifi [!fiq.ntfii/_ntJ { (1/15 . .. 1/25)lw, frulf· 

L wifintfl Jntfi[!' 6 .• • 12 uJ 1 IJflb lf n'libpfr Jln.frl/!f! 5 J bmpfrs wi/_htft {, W"fW 

[!fiq.ntfii/_wu { JnLpWj!wfiLJnLp 3 J .. I! Jblf q,wmwf'bl [WJfiwlfwti· lfn'lbp, npnfi~ 
• ntfihfi <wmi/_wupfr fintJfi iwlfrbpf!., /tfii np bp1lfw1fiwlfwf, lfn'lbf'[!I ~w1fiw
'lfwfi lfn'lbl'I! Jfrw9fibtni/_ fapwp {bm wzjuwmn'l bplfw1fiwlfwfi lfn'lbl'ftti, Jb .. 

uw9fintJ hf, uw"1lffr 4nzmntfJjntfifi ,frphfi <wpfJntfJJntfintJ /,_ ·fill(wumnuf 
pbn.fii/_wul!/r <wi/_wuwpwiwtfr pwzfuuwfie1 

Uwlfr <wumnt/IJntfi[! i/_bp9i/_~LJ { 3 ... 5 uJ1 

1.w'Awfuwlfnq tlwulfbpf!, nl'nfi9 lfn'lbpfr uftt.L_ mb'lwq.pi/_ntJ bfi ufiwJbt 

l!"'f'.bp, {rpwqnptli/_ntJ .bf, <bmltJwl <w1.npq.wlf·wfintfJJWU1p. fiwJu' lfn b fr 

wn.wfi9pni/_ mb'lwq.pi/_wtl 15 ... 20 uJ pu1fin1.f11wfi mwfoimwqHpfrs "l~~
pwumi/_mJ { lfw'lWUfwpwJwtl, npfr i/_pw <bfibtni/_, lfn'lbpfr wJpn'l!. hplfw .. 

pmfl1wJp zwpntJ bf, i/_bpn<fr2Jwl pwpbp[!1 fln'lfibtni/_ <wJw"{UJtnwufuw!r 

mwpwuntfJJnLfi lfnqbpft <wJwp1 Uifint<bmlt pwpbpft Jfrl.L_ lfn'lhp.fr <wJwp 

umb'ltlwtl mwpwunLfJJntfintJ mb'lw.11pi/_ntJ { lfn'lbl'fr · wJpwfi[!' lfwplfwu

fibp[! (lfwpblft t w•Jpwfi[! mb'lwq.pbl ~w/,_ Jfrfiz/,_ j!Ul(1bf'f! zwpblf!)i npfr!J 

<bmn lfrn_i/_ntJ { uwlfr wJpwfi[!' 9wfi9[!, Lt lfwmwpi/_ntJ { lfn'l:hl'fr nL uw
L/r pbmnhw9ntU[!1 flbmnfifi wfi{pwJbzm wJpnt/IJntfi umwfiwlnLS <bmn 

lfw'lwU(wpwJwul! <bn.w9i/_ntJ {, Lt umw9i/_ntJ { <wpfl wn.wumw'lni/_ (npl! 
ui/_w'li/_inJ 1t) tlw6~1 . · 

flbinnfib lf wd lfbpwufrlf wlf wfi [!Wpbp[! wpi/_ntJ bfi <fiwpwi/_npfrfi iwt/t 

flbfllt /,_ wJfiU[/ru.fr A.ltfr, np WU[w<ni/_ lfbpU[ni/_ fuwpufui/_bf, lfn'£bpfr pbmnfifr 
<bm1 

'I,,}/• 2. 20. LU1&U1fuU14n'l t)UJt!V wJ

f'Ulf,Uli{_npJwf, ufu!.JUJf,, 

1- 4"''l"'"l"'f'"'Jwt) 1 2 - 9wf,9, 

3 - ~"'f1~U1uf,/,p, 4 - uf,UJJht jiwpbf' 

U wlfr < w.zif.. wplf [!Um wJ pntfJ 1wfi, fipw fln./rufi,b pfr tfr nj!pnt.[J iwfi U[LUm 
C.wn.ni/_, uni/_npwpwp i./i lfwmwf1i/_ntJ1 Uwlf! wJpwfiwi/_npniJI! lfwmwp

i/_ntJ t l/nfiumpntlfmfri/_' bplfw11'111lf111fi wzfuwmn'l A.n'lhpni/_ tfrwppn9w1frb 
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bn.wlf9w6 9wfi9bpni/_, nl'nfi[! pw9nt.J Ii. pn.ntJ bf, lfn'lbpfrfi nL'l'lw<w1w9 

nL'l'lntfJJwJp' [!Wphpfr Ii. lfn'lbl'fr i/_/'w (filf. 2. 20 }1 8wfi9/r L"'f'bpfr Lnf1W
Jw'l-faul! 3 ... 5 JJ (Bp-1) {, l!"'Jll!' 15 ... 20 uJ1 

l/n'lbp.fr {w1zi/_wplff! lfwmwpi/_nLJ { G.ftzm fintJfi A;U.ni/_, /tfil np <htlw

fiw1/rfi uwtbpni/_ lf n'lwi/_np tlwulffr bplf pnpq.wqwfi <Uwfitibpftfi[!t l/n'lbpfr 

wJpwfiwi/_npnLJ[! fiU[wmwlfw<wpJwp { lfwmwpbl J,/;lf lfwJ bpqnt <w,pJI 

bn.wlf9w6 lfwpqwufibpni/_, wzfuwmn'l A.n'lbl'fr Lnf1U1Jw'l-fr·u1!' 10 ... 16 JJ1 
<J.Lfuwi/_np <Uwfifibp[! finLJfifi bf,, /rfii np fiw/unpq. tlwuqntJ t, Jfrw1fi 

pb wiumbq, pwfift nl' lfn'lbl'I! <w-G.wfuwlfft bfi mb'l"'''ll'i/.wu, <Uwfifihrfr 
i/_pw '1-nl'un'l pbnfii/_wtl/!/!i nf'U[hu lfwfinfi, l!fi,q.ntfii/_nLJ { {wi/_wuwpwi.wlfr 

pw·zfuif_w61 

I 2.4. U'nGnlltJt ltnll.wl[nJI hllrltlip 'liJlltnt ntll.ll.ft1JtJW1'p 
wz)uut111nll. UWLli]lnl[ 

1. lJwb~~ ~nliumrn1~m~1f. u}uhdwli 

bplfnt nq'lnt/IJwJp wz.fuwmn'l UUJL1hpni/_ Jnfwlfr/1 lfn'lwi/_np tlwtllfhp[! 

pwqlfw9w6 bf, zhfi/!/r <wmwlfw11-6ft bplfnL nL'l'lnLflJwJp mb'lwq.pi/_wu P"''l

Jwfln.frw wfiJuqbLfr <Uwfifibpft9 Ii. uwthpfr9 (&If. 2. 21 )1 

U~ . 2. 2J, fJp4nL nL'l'lllL/IJUiJp wzfuwtnn'l 

uwlhf1ni/. 4n'lwi/.np t!wt!4fr 4nf,utnpnL4tn/ri/. 

ufuJ.Jwf,. 

1-11 n<'l'fnLflJ"'f, <U wf,f,/,p 1 2-12 n<'l

'l".PJUlf, <UU1f,Up1 3- UJn.&hp, 4-

~l'"'l "l"'"'"l'' 5- U UIL 

5' 

5' 

t z 

2 

I v 
I 

~ 

t, 2 112. 

4 
,/f\ / (/ 

I \ 'I 

J 
..s-I 

~ ..s 

"'~ ~ ..;r 

~3 
J 

Gbfi/!/r fJb' Jblf Ii. fib' JJnLu nL'l'lnL'flJwJp mb'lwq.pi/_wtl <Uwfifih.p[! 

ftpbfi9 {w mJwfi mb'l:bpntJ {bfi·i/_ntJ bfi UJnL~hpfi i/_pw1 1.Uwfifihpft hq!'"'

J/ifi <bfiwpwfifibl'/! l[w/ln'l bfi t/rfihl .lff'n'l U[Wtnbp[! lfwJ UJntfibp[!' 

2MwfifibpJr fln.ftl/!I!' hplfnL UJnttibpft wn.wfi9[!fibp/r( lf wJ u1wfi Ii. U(LU

mft wn.wfi9.[!p) Jfi!.U. b'lwu <bn.wi/_n.pn"fJJnLfi[!, i/_hf19i/_ntJ { 4 .•• 6 J' "{w-\
"lwfibtni/_ b : Ji = 1 ... 2 "l"'JJ wfi[! (12> 11, '1-npufiwlf wfinol 12: 11=1 ... 1,5 ) 1 

Uwtfi Ii. <1Uwfifihpft w zfu·wmwfi/!/i nL l/nfiumpntlfmwi/_npJwfi mbuwlfbur,fr9 

fiU[wmwlfw<wpJwp { if..bf19fihl b= 11: 
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"t!wJ-4/r Utut/i ~wJwp <;bLwpwLf,bp bL .i:wt11fruwf.lniJ 12 "- 1, nuz'lnL

P1w1i ~hbw1i'bhp[! (b'll'wJfr1i ~b1iwpw1i'bbp[! f[wpn'l bf, tfr'bbt ftpn'l U[WLnh

l'f!)t U.1u ~w~qb{'nLJ pw1ifr np UW[bpfr U[W'bb['bbp[! frp·hL9 i.npu h'IJ'hpni/_ 

.\b'bt/_wt} bL .\hbw1i'bbpfr i/_pw ( Jhft ftwJ bpqnt b'l_pbpni/_ U[WU7bpfr t/_pw), k 

h: Ii ~2, UJUftu WJ'J U[WfJb['tJbp'tJ wz/uwLnnLU J,f, /Jb' b U {Jb' )1 nt'liJ.nL

fJJwJp' .\w'tJ11puwfrnLJ bfi bpftnL nuz'lnLPJwJp. w2fuwU1ntz Utu[bp ('tJnLJfifi. 

f bqpwq.hnt/_ ~h'i.ttf..wJ- uwthp)• Uwifr {Jnfru1ihp[! .\wJwptf..nul h'i.t 11-e /,_ 
h-p: Uwt/r .\wu111nL/JJm1il! ftwfuqwh t {JttfrJ.P'bhpfr h. pbn'bi/_wb.pfr JUnLfJJnL1i

'bbpft9. w{il U1UJU1UJ1it/_nLJ t 8 ... 14 uil-:fr uw.\Jw&Lb{'ntJ, pwJ9 ni. "!wftu.iu 

1/50li..-fr91 flp"fbu qw1in1i, uwtli wpi[mJ t i/_hpb.fr9, .\bt}wfi1ibpp' 1ihpj!/,,p91 

UwftwJL wnw1id.fr1i 11hUf..pbpmJ .\wpfl wnwu111w'l uuiwfiwtnL fi"lwmw4ni/. 

UW[L' qwpbffr t wH[ 'bbp.ph./r9, .\bhwHbpp' i/_bpb.fr91 fl'h' Jbq k pb' :lJnlU 

n L'l'l nlp J wJ p fr ['LU qwLw9l[ ntz < MwH'bpfr ~ w1J1i/_ wh.f!'p J_wphpp t/. bp9i/_ nu! 

hi. 1i nLJL L'' 

h=(l / 12 ... 1/20 )121 b=(0,4 ... 0,5 Jh• 

bpqnt nt'ltznt/JiwJp wtfuwmntz uwtb{'nq f[ntzwi/_np bw~q.hpp' bt1ih

[nq bwpmwpw"fhmwqwfi 1iqwmwnniJ1ihpfr9, wnwif.hlwUfbu qfrpwttqnLJ bfr 

t;wuwpw4w4w1i 2M1j!bpnLJ' op)rfiwq -G.•bJwupw<fibpfa b. fJW.\[,fr&'&.hpp bwh-

4hpfr .\wJwp, uw4wJfi 1ipwfip qwpntz hli qfrpwnt/_ht f.twu w.p11JnLLwpbpw

ftwli 2h1ij!bpn<J1 Unt/_npwpwp LUJU . .)wbft.hpnLJ ph111nlift Lt wJpwlifr bwfuue 

npnz J_Wpnt/_ Jht} t, f!WL finLJ1i UJntfiw9w~ni/_ h. Jfrb.1inLJ1i f[pntznLfiwf[nt

f/Jwfi ~ht}wliwJ/iL uw[hpnq 4n'luJ1/_np bwhftbpfr1ip1 

rlwpuiw.pwUJbmwftwli fif[wmwnlnJLbpnt/_ qfrpwtu[ntJ t Lwu WJU bw~

ft/r Jfr mwpw111bu·UJ1i[(!' ftbunLw1/rfi hw·J-ftp, npfr '1hU[,pntJ uww .\hthwf.tLbpfr 

nttztz'!LPJwJp, ftwJ fiP,;,,L9 LftwmJw:lp 45° wfiqJnLfini/_, 0,5 ... 2 J pwJtnlf. 

frpwftwLw9qntz qnqhpnt/_ pwclwbnLJ h1i, UJJUUfhu qnJ_t/_wh, qhunHhpfr (Lft. 

2. 22)1 '4bunfiwJ/rf.t ~wJ-ft ftwph[/r t ftwmwph[ fiwlt wnwL9 .\Uwf.tfihpfr' 

w11i w·fi:l.fatwftwLnpbf.t .\bf.tbtni/_ 4pnrz UJLUU1bpfr i/_pw, Jif.ti."lbu 9ntJ9 t 
wt/_wb liq. 2. 22, p-ncJ1 

2. Uw1}t !li.wlt\.wrq~ ,1... hnt'.umrnt.ll'nwt\_nrndl,!-

bpqnt nLtz'lnL/JJwJp wz/uwmntz pw,,_Jw{Jrl.frz./! ULU£bpfa wJpntPJwfi .\wz

r/_wpftn, np"f.bu 4wfinfi, 4wurwpi/_nLJ t .\wt[wuwpwi.wi/r pw'l.fui/.w~ qp pbttu

l/_whpp U1UJl4 ( npf! pw'l4w9wh t uw1/t nL Lpw i/_pw 1fU7bi/_nq zbpU7b['p ubq,w_ 

4wL ft2nfr9' gp, Lt JwJwliwqwr/_np pbn1i4_whf!p9' Vµ), eum uwt:Jwf.twJfo&, 

~wi/_wuwpw'lf'2nntpJw!. JhPn11fr1 . 

1.wi/_ wu'LUpwlwiJr pwzfui/.wJ- pbn1ii/_ wJ-pfr wq11h9ntfJJwfi 11hUJpnLJ bp

ftn1. nttzqntfJJwJp w•zjuwmnq ULU£nLU G.wpbl'fr wnwiw9.Uw'ii ufub:Jwf.t 9nLJ9 

t mqwh fi!ft. 2. 23-n1.:11 
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CAJ) 5 I 
I 

2 5 2 

.~ 

uft. 2. 22. libunLw1frL ~w~~bpfr l1nLuutpnt~utfrl[_ u.JubJwLbp. 

w - JfrtwL~JW/ UJntLhpnq, p- wnwLg UJn<Lbpfr. 1- .t;bttwl.l.hp, 2- ~n'l_bf', 3-

"{Wuthp , 4- UJn<Lhp, 5- uwl 

Uwtfo libpf!Ltfr Jwfthpb.m1flntJ G.w.pbpf, ntf.ibli wliftJnLf.twq<thp,lr nL'l

'lnLf/JnLfi(!, fauft t/_hpltfr :lwqbpb.nLJflntJ (bpp uw[1i frp ]_npu h'lpbpni/_ !JJU

pwft9r/_w<t t, ftwJ pw'l_JwfhtplJ! t b. J_npu h'lf'bpni/_ .\bf.ti/_w~ t .\Uwf.tf.ihp/r 
i/_pw) 'fl'w1ip wf.i91inLJ b1i uw1Jt bqpwq~ni/_1 Pbn1iqwJ-.pfa JHw9Jwfip qntq

l!fifJw9 w-G.nul bf, pburn1ifa u wJ~wfip [wpnLJfibpJ!, b. fa if.bnn -G.w.pwJ .\wm

rf_wJj!fibpnLJ wJpwfi·Jr £Wf1nLUf! t;wuf.inLJ t .\nuntlinLPJwli uw.\Jwlifali, 

UlllWf b1i 1fW£fU 'f~LUJfU Uf[WULnflt .\n,,.w4w"fbp' ftnurp:lwfi 'fHp, "- uib'lf 

t nLbh1inLJ f!.WJf!LUJnLUl 

bl 1ih1 ni/_ .pw JP"' JU wfi Lftwpwq.pr/_ w<t pfinLJPfrs' uwt:J wf.iwJJt1i t; wi/_ w

uwpwftznnLPJwf.J pttL[nLU uwll! qfamt/_nLJ I; JfrJ1w1i9 t;h1n qbpp 1izif_wh 

G.wpbpnt/_ wu91'nrz. ftnmpJwfi qhhpni/_ Jfrw9t/_wJ- ;_npu .\wpp ftnzm uqwi/_w

nwft'bbpfo .\wJw4wpq., np'b ntLJr pp'fwAif.t Jwftbpb.nLJf/1 Jritl"lbu 9nLJ9 t 
mr/_wh f.tf[. 2. 24-nL:l• 

Uwtfo ftblimpn'i.Jwftwli Jwufr -G.4'/_wbpfr JhhnLfJJnLLe' f-[!, 4Lf•Lfa 'i.J2if.w<t 

pntp'f/r pwpd.pntPJnLfi[!, fruft WJ'f pntpq.fr 1ifru111hp[! .\w1it(.jruw9ntz ll'ftwi/_w

nwft~bpfr Uf UtmJ wf.i wf.q JnLL[!' 

<p=tg<p=2f/ l t .o• (2 · 22) 

1.wzr/_wpftwJpU pwf.wd.ltbp uurwfiw[nL t:wJwp oqurqniJ bfip zfr1iw['LU

pwqw1i Jh/uwf.tpqwJfr t:w1m1ifr 'lf'"LJ/Jfr9, [!UUI npfa ifrn.pp mb'l.wlf.nfuntJ

Iibp.fa (f.mJ'i.Ju !;' t;Lwpwi/_np urb1wlf.nfunul1ibpfa} 11bUJ.pnd wpuiw.pfa1i nL

Jhpfr ftwmwpwJ- wzfuw111wfi.p£!' Wq-L, .\wt/_wuwp I; 1ibppfr1i uw.\JwfiwJfa'ii 

'Apqbpfr qwmw.pwJ wzfuwmwfij?jtf/ WM• 

Wq=WM: (2·23) 
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ILl) 

lift, 2, 23. bpftnt nL'l_'l_n.JIJwJp wz/uwtnn'l_ 

llw/bpnu! C.w1bpp wnwtwgJw'b ufubJw'j, 

-':wi/_wuwpwlw</i pwzfui/_wJ pb11Lij_wJ11f. 

W'1_1[hgn.Jl1w'b qh"l11nw. 

w- mbu/11! if_bpkf.g, p- mhun• &bp11bf.g 

1.ft, 2. 24, bpftnt nL'l_'l_nt{iJwJp wzfuwU.7'1_ 

uwif. -':wzi/_wpftw1f.& uful.JwL f!U"' u1u·-':

Jw&w1f.L -':wi/_wuwpwftz11n.Jl1wL Jbfln'li'• 
1~ ;;J.Lwpwl.w1f>I. "llwumf>ft ;;n'lu•Jiw_ 

U(bp, 2- fi"Plf!"'JPL "llwutnpft ;;nq"dfw

"l'f' 

UpU1wpfi1i t;wif_LUowpwz_LUi/r pLUz/u1_wrJ- qp pbn1ii/_LUttpfi LU2_/uwUJLU1ipf! 
ULUlf 'fb!pnpJLU9fiw1~' t;bUJULU1ij!nq lftfi1ifi' 

Wq= jqpydA~qPJydA, (2·24) 
A A 

npmb\fydA=V bpqpwz.wi/rnpb1i ULU[p ']MpnpJw9fiw1/i t;bUJuw1ipn1_ wnwr 

blfn'l pntpq.-fr rJwi/_wt1i e 
V=fli.o(3h.o-11 o)/6, (2·25) 

t;bUJUwpwp 

(2·26) 
tbpj!pfi hptf.bpp wzfuwUJwfi/!f, wJfi wzfuwUJWfi.p~ t, np qwUJwpntJ /;fl 

qnUJpJwL 'lrJ-hpnLJ q.nprJnq rJnn'l JnJ,b1iUJ1ibpf! Uw[p 'fb!pnpJwspwJp [!1i-
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{Jw9pnLJt f.J.J'f wzfuwUJLUfif!f! UWlP uw-":JwfiwJpfi -":wqwuwpLUqzttnLfilJwfi 

•1fw-":p1i -":LUqLUuwp t q.rJ-w1/i1i UflLUUU1pq -":n']LUqwt'{bpnLJ (qU1npJLU1i qH
[rnLJ) q.nprJ-n'l rJ-nn'l JnJb1iUJHpfr u -":wJwt'{WUJLUufuw1i t'{UJUJJLU1i w1iq

J n L1i Lb p•p LU p U1 W''f PJ w lP 1i t 

Uw-":Jw1iwJfi.1i -":wqwuwpLUqznnLPJw1i "fLU-":p1i uwlfi 11,0 u h,o p11fiz.
.pw1fi1i qnUJpJw1i q.Hpp Jbq q.rJLUJf1i JbUJpnLJ LUnwp_ bqn'l JnJbfiUJfihpp 

t;wJw"fLUU1wufuLU1iwpwp 1izw1iwqb[nq Mt u M2, fiuq t;b1iLUpLU1iLUJ/r1i qn

mf!pJLU1i q.rJ-bpnLJ' Mv M'1 u Mm M'n (1iq. 2. 24 ), 1ibp.pp1i b.fq.bpp qw

mwpwrJ wzjuLUUJWfip[! ULU['p bpqnL nL'l'lni,J11wJp t;w1_wuwpwz_wi/r pwzfu

qLUrJ -":bfiwpw1iwJp1i U [1npz_pLUJp1i LUJpw1ip :'lb"f.pnLJ lftfi1ifi' 

w M= :E M1f=(2q>M1+rpM1+crMl)12.0+(21PM2+1PM11+<f>Mi1)li.o• (2 · 27) 

(2. 27) pw1iwJ.knLJ, (2. 22)-p t;LUJLUJ.LUJ1i qJ-1i i/rnfuLUpp1ibtni£ 2f/11 ,o
nq (2. 23), "fLUJJLUfif! qLUpb[p t q.pbl t;/;U1UJW[ UJbu.pnq' 

qpli .1,(312,0:--11.0 )/ 12=(2M,+M1+M; )1 2,0+(2M2+M11+Mr1 )1 1.0, (2. 28) 

npf! q[p1ifr uwlfi -":wzqwpqw1fi1i pw1iwJ..u[!t 

U.11i 'lb"flJnLJ, bpp [111/rz.l!wJpfi wJpw1il! uw[p z.npu b'lpbpnLJ li / 4 

[LUJfinL/JJwfi zbpUJnLJ UJ/;'lLU'fpqnLJ t qpunq z_wi/r t'{WqLUu, .pwfi ULUlP Jpp_pfi 

Jwun,J ( UJb' u 1iq. 2. 25. LU), t;wzqwplfw1fi1i pw1iwJ..u1i 1!1i'1m.-·1inLJ t t;bUJU

JWl mbup[!' 

qPI~ o(3b,1;-J1,o)/l 2=(2M1+M1+Ml)li.o+(( 3M2 /2)
- ( M1/2) + Mu+Mi 1)I1.0• l2·29) 

U.Jpw1iwqnpJw1i LUJl ufubJLU1i•bpp 'lb"f.pnLJ quUJw91_b1i t;wJwt'{LUUJwu

Juw1i pwLwJ./,bp, -":bUJUwpwp UW[f! t;LUzqwpqb[nL t;wJLUp 1iwfuw"fbu t'{bUJ.p 

t [!bmpqwrJ [plip 1ipLU LUJpw1iwqnpJLU1i ufubJw1it 

bpb uwtL nL1ip LU'l_LUU1 t;bf,1_LUrJ bq_pbp, W"fLU 1ipLU1i9 -":wJwt'{LUU1LUU

fuwL t;Hwpw1iw1Jr1i JnJb1iUJLbpf! (2. 28) qwiJ (2. 29) pw1iwJ..un,J [!1i-

4nt1iqntJ bfi t;w1_LUULUp q_pnJpt 

(2. 28) qwJ (2. 29) pw1iwJ.UnLJ ntH1i.p 1_b9 LUftt;wJU1 rJ-nn'l JnJ,b1iUJ-

1tbpt flp"fbuq_p Jbq t;LU1_wuwpntJp9 f(LUpn'lw1iLU1if! npnzbt LUJ'f Jnilb1iUJ

ubpf JbrJ-ntf1JnL1i1i'bpf!, 1iurfuw"fbu 1it'{wU1ui:qw•t;wf"JLUp Mrnq [!1iU1pnLJ b1i/! 
M2/M1, Mi/M1, M'ifM,, M11/M2 h M'u/M2 -":wpLUpbpntPJntL1ibpf!, ht-

1tbtni/_ LU'lJnLuwq 2. 2-nLJ pbpqwrJ uwt;Jui1i1ibpp9t 

z ... 1 ,5 
1,6 ... 2 

brqn• Il'-qqRlf>JWtf(' wz!uwmnq UWt~ ,liwziJ.wr\WJ~& ~nnq 
tfntfb&m&br~ liwl'.o&wrwriJ. nq :liwrwpbrntpJntC.&brp 

1 .. . 0,35 
0,5 .. . 0,2 

Mr/M, k M'r/M1 

1. .. 2,5 
1 ... 2,5 

1 ... 2,5 
1 ... 2,5 
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U.1u"lfruni/_, (2. 28) qwil (2. 29) p.w'iiwd.hitd qnL'iih'iiw'iip ilbq wHw1in 

qnn'l. ilnilb'iiLn' M1, npfr ifbqnLfJJnL'iif! npnzblnL9 -':bLnn ilnilb'iiLn'iibpfr 'iiw

fuw"lbu [!:'iiLnpi/_wq -':wpwp.bpnL{JJnL'ii'iibpfr9 qnpnzi/_b'ii L. illiw9wq qnn'l. iln

il b'iiLn'iihpfr if MnL{J J nL'ii'ii.b !'/!' 

llbq 'lqw1fr'ii ilhLn[' [WJ'iinLfJJw'ii uwlfr wifpw'iifr -':wLni/_wq/!Jr ilwqhpbuf! 

npnzi/_nLil t M=RsAsz wpLnw-':wJLnnLPJnL'iifr9, npLnb'l. 'iibppfr'ii nLJwqnLJ

'ffr p.wqnLq[!' Z-[!, f!'ii'l-nL'iii/_nLil t 0,9hot 

lfn'iintfr'P .t;bqw'iJ'ii/ipni/_ Zf't.W"1wqi/_wq ULU[nLif uw-':ifw'iJWJ/r'ii -':wi/_w-

uwpwqznnLflJw'iJ 4'n1elnLi! wnwt t 'fwlfru LnWpw-':pnLil, npfr -':bLnb.w'ii[!ni/_ 

UWL/r qpn'l.nL'iiwqn1.fJJnL'ii[! npnz ;__w4'ni/_ ,ifbqw'iinLil t: uqwLnJr nL'iib'iiwlni/_ 
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71 ii ,i1Jq'1,i17tfutl tflmn '1,'1'1,t/1'1 71 if'l,uJu 'ilJq'fl,'1,Wif!iwJupmuq:,. 711'1!' tfJn 

-ilGf1,mUm ifJMlUFn dpmff!i'1ult1nu '1,m'1mf1,Fml 71 '1,m'1mf1,Fm7Jq t/iflJ,q!) 
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'7'7, fmpUJ '1,!/ GiwG JJMmJ'qnfn Pif"''11uJUJn1J,u'1 i/7fmf IJ,imfq:,.'1,'[l 

1'1,ifJM'1miunj tfJn1ufn 

1u:,.mln '1,mJ'l,, J p1u'1,mt/p pulnJq'1 UJlu'1 't/J'l'1,'1,mfqy, Gf1,mum ''1,'1Ju'1,m'1 

-mltfp'1,m '1,Ju '1 lmn fi.Jm:;, fmJmUJm!'m!> illrfmf '1,rnfq:,.'1,m fitfluf1,U!J 

'Jmpqnln lt~m41u.nnn'Ju4 ~4~m.o. • [ 

d!J.ti.cimq !Jm.ci!J.Y!Jm e.h{lunu.o ·in; § 

tfmpnjlmd t/rm'lmJmnmpm:,. j J'1Uf1J,1UUIJ,il iliffmp11vqd 

btfymLLlU LufJub mJp tfJq1J,7mf1,1UbJmln 1Jmif!i1ULL1u nwfr ,'lfJ 71 '1'11' ,'Id 
'plUJu UJnil 'r1Upbm'1 ifJM'r'm'l,mlJl lmiltf::,.uJqp lqJmUJm'1 1 ifUJqln il'1 

-Jmplm:,. '1,m'1m'1t/UJmUJn tfJq'l,'1,mfq:r ( '1,mitfwGqubm '1t/rnf'ln nqlnmJupmlJ, 

-nmp) iffmpfl,uqd '1,m'1m'1,ubtfJu:,. 71m'1, j J'lUfdu-b GtfJniffmpfl,uqd btfvm1lt1u 

tfGmd mJp t/iff1,ql d'Jq 'p1uiflnqu J1Uf1,myl.tf1,il <Jmdm71UJq( 1Jq'1,7m1J,mlJl 

7Jm:,.mpbmd <if7qufimpbmd 'puJ!/'1,Gfwb'l,m:,. UJlu'1, '1,'f J'1UfLqUJn dpmif!i 

-wLLw 1Jm'1mf1,Tm7Jq ,'Iii 71 '1,m'1m'1,im1 ,'Iii t/ilfl,ql "'1"''191' "'!/:r tfJnrnfn 



JWftf! ftfapwnqnul t tftnpp pbnfiqwuptbpfa, Jruft II IL III ur:fa·"lfa fun1wftthp.f!' 

Jbt)· pbnfiqwupth.pfa 'l:b"fpnL.!t f!'ii'l:nLfii/_nLJ t, np uwlfa9 fun1wftfibpfrfi t;w_ 

'l"f''1:4-n'l -G.iiznLJf! pburnfi11JLJ pw'f:fui/_nLJ t 45° wfiftJwfi urw:ft, WJl'l: "lwur

-G.wnnq fun1w·fttbpfa t;wzqwpftw1frt iifruurbpfr (ii ft. 2. 29-nLJ ftburwq.t)-.hpfa) 

fJhpnLfJJnLfifihp[! uwlfr fiqwur.!w.Jp [!h'l-nLfii/_nLJ bfi 45°1 U.J'l: fij.uurhpfa nL 

uwlfa 'bbppb.fr .!wftbpiLnLJfJfa t;wurnv.!fa9 uurw9qn'l lwtftl!' fu•nJwftfa t;wzqwp

ftwJfa'b [WJ'iinL{JJnL'b[! 1 fa'bl"lhu IL ftn'buurpnLfturfr"- "lwt;w'bp_'bbpfr9 h['bb[nq 

fun1wftfr [!'burpqn'l JJnLU iwtftbpf! 9nLJ9 hf, urqwu 'bft. 2. 29-nL.!t UwftwJ'b 

P"l"f' 'l:hUfphpnLJ f!'iiurpqwu iwtftbp[! "lburp t uurnLq.h[ f!UU1 uwlfr -G.q_J.!w'ii 

UJWJ.!w'iifr, fruft II IL III urfa"lfr /un1wft'iihpfr'iif!' 'bwli. f!uur t;b'i19 frph'i19 -G.(!q_J

.!w'b UfWJJw'iiJrt lun1w1fttbpfa uurnLq.nLJ[! [!UU1 faph'i19 -G.q_J.!w'ii UfWJJw'bjr f[w

urwpqnul t uwl{r -G.q_Jilw'ii t;wzqwpftfa'ii t;wJw'bilw'i11 1.wzqwp,ftf! qwurwp

qnLJ t ·'bpw'i19 fJnLJL t;wur.qwupl.Jt t;w.!wp, npf! t;w.!w"lwurwufuwiinLJ t 'iii[. 

2. 29-nLJ 9nLJ9 urqwu fWLpq.fa_ .!wftbpiLnLJfJfa'i11 

lwr1wftfr f!'iiurpqwu lwtfth,pif! bflb lh'ii pwqwpwpnLJ uwlfr qui.I fun1wftfa 

-G.q_.!.!w'ii UfWJ.!w'iifr'ii, "lhurp t JhUw9fihtt 

lun1wft'iihpfa w.!pw'iiwqnpnufl! ftwurwpqnLJ t ftn'iiuurpnLfturfaq, t;JnL

uwu qwJ bnwft9wu qwp:qwu'iJ,bpnq, fa'iilUfhu 9nLJ9 t urqwu fift. 2. 30 - nL.!t 

i++-++H-l-+1t-H 
L...._ -- - -r- -- - __ J 

3. UwtJt .6.wztj_wrlre la. ~n&.umrnt~mwt)_nrnule 

1.wi/_UJUWf' flnfalf!f,bpnq UUJ[p wzfuwmUJfi{!(! t;uii/_WUUlf'WlUJ"' pw2Ju

i/_wq gp+Vp phnfiqwu,pfr mwft qwph[/r t "lwm'qhpw9'iihl t;hmiLJWL t!.b.nq1 

Uwll! Jmnqfr'ii, zh'iipfa t;wmwl[wq.ufa flh' Jhl[ /,_ [Jb' .!JnLU nL'l'lnLfJJw.!p pw

Jw'iinLJ h'i.J, UlJU"fbU ftnli/_UJU1 t;/;'i.JwpwbUJJfr'iJ /,_ {Jnplf!WJ/rb zbpurhpfr WJ'iJ

Ufhu, pfil"f/;U 9nLJ$ t mqwu fiq, 2. 31-nLJt flpfa9 t;bmn w.Jb'i.J Jfa zbf'U1(! 

'7-fam:/_nLJ t np"fbu pwq_.!wfJnfaw t;buw'iiwJfa'ii uwl, f!UU1 npnLJ, [!'ii'l:nL'ii-
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i/_nLJ t,. np t;/i'iJwpw'iJwJpb zbpmbpfa t;wJwp t;/;'iJwpw'iJ'iJbp b'i.J t;wfi1f"f:fauw'i.JnLJ 

UJNL'i.Jbpfr funswl[frhpf!1 faJft fJnpJ_f!WJfa'iJ zbpurhpfa t;w.Jwp' JJnLU nL'l'lnLflJUJ'i.J 

t;b'i.Jwpw'i.JwJpfi zhpurhp[! t /Jw'i.Jfa np flb' t;hfiwpwbwJfafi h_ flb' fJnfal/lUlJfafi 

zhpmhp[! 11-P'UJWp'oqnLJ h'i.J npUfhiu pwq_JwfJnpljl UW[ 1 Ul"fW f!UU1 (1. 7 ) -fa 

ftwph[p t q.ph[, np UUlffa w.Jh'i.J Jp "fW'iJh[nLJ t;b'i.JwpwbuiJfafi Unn'l Jn.Jb'i.Jm

f,hpp ltfruwq.nLJwpfa /,_ fJnfaljlWJfa'iJ Unn'l Jn.Jb'i.Jurfa q.nLJWf'(! t;UJi/_UJUUJf' t 
'iJnLJfi p/in'iJqwu,pnq /,_ flnfawnq t;WUUJ['UJq t; /iuw'i.Jp wnwqb[UJ'/-nLJfi Unnrz 

Jn.Jh'iiuifr'i11 

'/Jq . 2. 31. llnn'l J"Jhhr'bbrfr pwz,fu"'Jl! wHh1<tw!J ttw<tq/1 uwifr "lwfibi!JbrntJ . 

1-1 1 "''l'ln'PJw!, PnftlPWJft!J wJpwb , 2-J 1 n''l'lnt.fJJWb t;bfiwrw!Jw1/1!J wJrwfi 

U.Ju"lfrunq, npb.fr9h Jfrp_fr'ii UfW'iihLfa b nL'l'l"'-lJ1w'ii t;wJwp, t;wJwt!.ws'ii 

qhp[! wuwufr Ii. uq. 2. 32-'jt, ftwph[p t q.ph[. 

(2M 1/2) + (2Ma/2)+M1+M4=Ma o• 

M1+M2 +Ma + M4=M2>0' 

J'.~2 •0=(gp+v p}l 1 l~( 1-4c2/312 )
2/81 

1.wJw'ii.!w'ii t!.b.nq 'iinLJ'ii "lwfrhlfa 11 nL'l'lnL{JJw'ii t;w.!wp' 

M1+M2+Mi + M,=M1.o 
M1.o=(gp+v p)l21; (1-4c1/311)

2181 

(2 · 40) 

(2·41) 

(2·42) 
(2·43) 

Uwlfr w.Jhfi .!fr nL'l'lnLfJJwfi t;w.!wp M1, M2, M3 /,_ ~ unn'l Jn

Jh'iim'iihpfr JhUnLfJJnL'ii'iihp[!1 'iiftwmfa nLfib'iiw[nq "llwum,fal[ 'l:b!f>np.!w9faw

thpfr t;hmb.wfi[!frhpnq -&.frq.bpfr t;twpwqnp qhpwpwzfunuf.[!, [!fi,'l:nL'iiqnLJ bfi' 
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'bft. :J. 32. Uf, L;bdwf, dwd¥{r 1:un/_u1uwp 

/l"-frll!f,/ipni/_ uw1fr ~wzi/_wpftw1frfi ufubJ1uf, 

(\2 n<'z'ln'f/JwJp) 

M 1=-0.5M0 • M 2=0,2M0 • M3=-0,15M0 , M 4 =0.15M0, 

npinhq Mo-'u npttzt/.nttl t {w•ilwU[winwufuw'bwpwp (2. 41} /,_ (2. 43 j wp-

inw{w1tnnLPJ1nt'u'ubpfr91 · 

l.frzb'up, np WJ•'1 JnJhbinbbpif! t/_hpwphpntJ b'b 0,51 £WJfintPJw'ii zbp

tnbpfr'u, putn npntt!, M1 /,_ M3 J-nn'l JnJb'uinfibp[! d.qntJ b'b wnwr. pbpnLJ 

uiutfr if_bpL.fr, fruq M2 [,_ M4 J-nnq JnJb'bin'bbpf!' 'itbpp"-fr q.ntnni,Jt 

'rlwJ-qp wnwp_fr'it Pnfrw/r "- bq_pwJfr'b nL bpqpnplf {b'bwpw'bfibpfr J-nnq 
JnJb'uin'ubp[! ('bf[. 2. 31 j nprrzntJ bh' bl'bbtnt/_ Jfrt.fr'b /Jnfrlphbpft /,_ {b

'bwpw'u'ubpfr t/_bpn{pZJWl ttnn'l Jn'Jb'uinfibpfr9' t[bpp_fr'ii'bbpu pwq_ilwU(wl11-

4blnt/. ~wilWU[Wtnwufuw'u q.npttw•4fr9libpnt/_, npn'up 4w/ut/_wq b'b bqpwJfr'ii 

UJnt'ubpfr /,_ u wlfr 9J-w1fr'b qnzinntfJJntb'ub'frfr {wpwpbpnLPJnL'u/r9 ( inb' u 

{14, 34}): 

flt'ub'uwtnt/_ J-nnq JnJb'uin'ubpfr JMntfJJnL'it'itbp[! /,_ uw[fr 'it•w/uwU[bu 

(!htnpt/_wq {wutnnlpJn'-_h[!, wJpw'ufr {wint/_wJ-pfr Jw4bpbuJt .p'iitnpnLfJJntb[! 

0,5l £WJ'fint/JJWb zbp1qfr {wJwp 4wtnwpi/_nLJ t {btnkJUJ{ tfntnwqnp pwhW
J.[,_nt( 

(2. 44 ) 

lt['tnb'l 0, 7-{! ,PnpJ.ft9 uinw9t/_1wq q.n pJ-w1qfr9 t, npp { wztf.ft I; wn'i.intJ uw

Lfa qp·n'lnL'i.iw14ntfJJwh pwpd.pw9ntJp tnwpw{pilw'it, d.qt/_wq q.ntnnt pb

inn'uft wzfuwinw'up,ft [,_ WJL q.npJ-n'b'ubpft {binL.w'iipnt/_, 

z = 0,9h0- L Lbppft'b ntdwq_m1q.ft pwq_ntf[L t: 

bpb UW[[! w'iiilftt.w4w'i.inpbfi ~b'i.i{nttf t UJnL'ubpp i/_pw, UJU[W t/_bp[! pbp

t/_wq Jbpn•11nt/_ t:wzt/_wp4bfpU UU1£p /Jnpl_j!{! (!hlfnt'f.ii/_nLU t UJltLbbpp w11wh9p

'i.ibpp ilftt."- bqwJ- {bnwi[npntfJJw'itp {wt/_wuWpt 

IJ.'u'{wl{_wuwp prijrii_p'ubpnt/_ w'i.i,,;U.w'ii J-wJ-qbpfi 11bUfpntJ UW[.p (ft'i.ii_U[bu 

[,_ zb'upft b'l_pWJph UJnt'i.ibpft) {w1ztf.wp4[! 4wph'lP t 4wtnwpb£, UlJUU[bU 4"t
tf_w.t, ,P n ,Ju w p ft 1i 1n 'l z p 1. w L w q 'u hp ft J b 'fJ n '1 n i/_, npft tntpJni.:'i.i'i.i 
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WJh t, np Jinni£/t ttwm4frB wfit_wint/_w.t I fWJhnt/JJwfi UW£f! i[bpL.fr /,_ 'ubp

ll"-/r {wp4bpfr uJnLhbpfr {bin 11/rint/_nLJ t npU[bu 4nzin {wfiq.nLJ9fibpn1/. pw'l.
Jwpnfru ZPf_UJhUJ4 (fi4. 2. 3), f!Utn npnLJ, UJnLfibpfr qwJpbp'fi pfi'fnL'fi-

t/_nLJ b'it wilpw49t/_wq1 l:pp_wfiw4fr Ufwpqnt'itw4 {w'it.11fruw9nq uwlp 1 LWJ

'unLPJnL'ii[! t/_hp9t/_nLJ t {wzt/_wp4t/_nq znw'fiw4p {wppntfJJw'it'fi ntqqw{w

JU19 nuiqnLPJw'ii[! 4/rs bpqnL Pn/rl_/l'iibpfr 4fruwq.nLJwpfr'it {wqwuwpt ripp

t_wL"'4/r {wzi/_wp4f! qwtnwpi/_ntil t z.fr'itwpwpw4w'it Jbfuw'itfr4w1fr npL.fr9b 

JhPn11nt/_1 1.wJw'itJw'it {wzqwp.4 U[btnp t qwtnwpb£ 'fiw/,_ zb'bpfr JfnLu nLtz

qnt/JJwtfpt /!'Utn npnt:J, pb' J .bq /,_ fJb' tfJnLU ntqtznL/JJw'iJ Zf'P.UJ'iJw4f! {wz-

1[wp4b£frU uwlfr Jb4 pwnwqnwfr Jbinpfr i/_pw q.npttn'l pbn'iii/_wJ-/l'b I!'b'fnL'ii

t/_nLJ t 'bnLJ'it[!' LP/t"- pbn'fit/_wttppt 

'bft. 2. 33. UfiL;/,dwf, dwdy{r wHw

i/_wuwp fl"-frll'Lhf'ni/_ uwifr 1:wzif_wp

ftw1{tfi ufubJwf, I!""' i/>nfuwp{tLn'l 

zptwfiwftfihpfr Jhfln11ft· UJ- .pnfuw

p/if,n'l zptwf,wftfr ufr,hJ wfi 1:w

urwftua1-dntJ, p- zptw'i"""" 1:wz

t/_wpftw1Jrf, ufuhJwf,, ,,__ 1:wzif_w1•

ftw1frf, J nJbfi.,,fihp{t pwzfunul I! 

"f"'f''lmfiwftnul ( uw1mJ) 

UJntbbpp funJw4'iibpp 

wq_11b9nLPJnLh[! ttnn'l Jn-

Jb'uin'iihpft JbJ-ntfJJw'ii 

i/_pw {wzi£/t t wn'iti/_nLJ 

Lpw'bnif_, np ZPt.wLw4ft 

{wzif_wp4wJft'ii ufubilwJnLJ 

UfWf''l_nt'iiw4ft Pnfrw'iihpp 

l/in/lpw9t/_t(LJ bfi' ( 4)3) 

C-ni/_, pu4 UJnL'iibpp bp
qwpnL/JJnL'i.i[!' C-nt/_t 

l!b4 "- ilJnLu nL'l'l'nLPJwfi lf't.UJ'i.iw4fr {wzif_wp.4p9 Uf"'f''l."Lfiwqft {w

Jwp uinw9wq {.b'f.iwpw'i.iwJp'b fit/_wqwq.nLJb /,_ fJnft;_pwJ/rfi wnwtf.bl"''l-"LJ& 

J-nn'l JnJbfiin'ubp[! f!U111 U[Wf''l.nLfi.w4ft lWJfinLPJwfi pwzfut/_nLU b'iJ t;b'iJw_ 

pw'bwJpb [,_ /Jnpz_pwjp'b zbptnbpjr .\wilwU[WtnwuJu•w'it t:winI/_wJ-/l'bbpp Jfot/,_ 
WJLU[bu, p'bi_U[bu 9ntJ9 t int/_w.t 'bf[. 2. 32, q.-ntilt 

1.wzt/_wp4i/_n'l zhptnp t:w.Jwp wilpw'bft .\winif_wJ-pft Jwqh,pbup npnz
t/_ntt! t (2. 44) pw'bwJ.knt/_1 
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t/>nfu'wpp'itnrz zptw'bwq'i.Jhpp Jhfln;f1f! 'iiU[WU1Wqw1:wpJwp t qppwnh[ 

'hwli. wjL '1hUfpnLJ, hpp w'it.t;,Mw'it ctwctqhpnt/_ zhLpf! w'it1:pwclb·zur t {wz

t/_wpfthl 1:npfaq_nLwqwL phn'bt/_w,}p'bhp/r wq_11h9n1.<fJJw'it urwq: U.1u '1hU[/!nLJ 
Jbq w11wL9pnt/_ wL9Lnrz UJnLLhpf! 1:wJw"lwurwu/uwL [WJLnLfJJwL uw[hp[r 

{but Jb,qutbrz 1fput.wpqt/_n1oJ b'i.i 1npU[hu pwq_Jwf/11/ii_.p, pwq_Jw{wpq zn_w
Lwqt 

Lwzt/_wpqJwL t/_hpf! phpt/_w<t J.bfJn11'iibpf! Jzwqt/_hl b'it 1930-wqwL flt/_w

qw'it'itbpfa uqq_ppL UHHCTC-nuF Ii. Jw'itpwilwu'bnph'it phpt/_wc} hL WJ'1 q./r
mw.<:butwq_nutwqw'b faLuutputnLut/r qnrzilfa9 qwq_Jt[w<t wL1:b<tw<t <tw<tfthp/r 
t;wzt/_wpqJwL Ii. Lwfuwq<tJwL 1:pw1:wLqnLil: 

- lJ.f.fih~wr. ~w~~~ i.6.wzil_wr~p pum 1uwfiuwfiwJ~fi :fiwil_wuwrw~znntFJwfi 
tfh}}DI}-~: 'iJbpqwJnLJ'u w'i.i1:MwfJ ,}w,}q.bpp {wzi/_wpq[! wnwt/_b[wU[hu qw

mwpt/_nLJ' t f!Uut uw.t;Jw,fJw1faL .t;wt/_wuwpw1qznni-fl1w'it Jb/Jn11fa 1 npf! .t;w'it
qwilwLnpbL zwpw11pt/_wct t {33)-nLJ: 

U1u JhfJn''11! qjrpwnhl/r t 9wL1qw9w,} hq_pwJ/rL .t;bLnLilnt/_ pLJ_U[hu t:w
qw1uwp, wJLU[hu tL w'b'.t;wt/_wuwp fJnpJ_p'i.ih,pnt/_ wL.t;b<twL <tw<tqhp/r .t;wz

t[wpqilw'b .t:wJwp, hpp l2:li':::;;;1,5, P,uq uti/.Jwl nLrz.rznifJ1wL fJn/rl_.pLhp/r 

{wpwpbpnL/JJnLL[! l.P w'it9'itnLJ 4/3-:fo9: 

t/>np.l.Lwqw'b .t;.butwq_nutnL/JJnL'ii'iihpf! 9nLJ9 hL utt/_h[, np JnLnL/rP wL

.t;b<tw'b . <tw<tqfa 1qpntznLLwqn1cfJ1wL UU[wttilwL utbuwqhutjr9 t/_utw'bqwt/_np 

hL Lpw phnLwt/_npJwL .<:butUJWL hpqnL '1hU[phpf!• 

1) J'bqnLJ'ht_ /Jnpl_ifJbpnLJ' qnp<tntz, {wt/_WUWf'Wl_Wi/r pwzfut/_wc} zbp-
UIWJpfJ phnLt/_w<tpf!1 .. 

2) t;wJwutwpwc} .t:wt/_wuwpwl.wifr pwzfut/_w,} phn'itt/_w<tpf!t 

U.nwt_/rL ufubJw1nt/_ pwzfut/_w<t phnLt/_w<tpf! unt/_npwpwp wt/_h[/r t/_utwL

q.wt[np t, pwL hpltpnp11 ufubilwJnt/_ pw'l!fut/_w<tl!, WJ'1 U[wutC.wnnt/_ {wz 

qwpq·L f!UUI phnLilit/_npilwL wnwt_/rL f1hU[pp U[Wputw11/rp t1 U1u '1hU[pniJ 

{wzt/_wpqt/_ntz zbput/r UfwLblLhpnLJ, LpwL9 wnwL9pfaL q_nLqw{bn, uw{

Jw'iiw1fa'ii {wi/_wuwpw~znnLfJJwL ifrnL[nLJ wnwt_w'iiniJ hL bphp q<twJ/r'ii 

"llwuutpiq {n11w'qwU[hp (Lft . 2. 34)' Jbftl! fJnpJ_.pnLJ, Ii. ilJnLu hpqnLu[!' 

.t;bLwpwLLhpp (uJnLLwzwphp/r} Jnut, [!Uut npnLJ, qwfut/_w<t {bLwpwLw

jpL U[[Wuutpq .<:n11wftwUfbpfa ( iqnutpilwL qrthpfa) '1PPPP9> uhtzilt/_w<t qn

mfaL qwpntz t qm'bt/_b[ uwl/r {wumnL/JJwL, uwl/r 1:wuutn~fJ1wL Ii. /unJw•qfr 

pwp.l.pntfJJwL qwJ wilpntzt.nL/JJwJp fun1wft/r pwp.l.pnt/JJwL uw1:JwLLb

f'nLJ' bfJb <tw<tftl! pp hq_pbpnt/_ wq_wm .t:b'itt/_w<t t qpntz U[Wutbp~ t/_pw, WU[W 

bq_pwJp'i.i zhputbpnLJ wnwt_ ftqwfJ bp,qnL q<twJp'i.i U[[WUutpq 1:n11wqwU[bp' 

Jlnfrl..p/r Jbt_uthtznd Ii: wnwtJiL u1mLwzwrJ/r Jnut: 
Uw[fr Jbq U[w'iih[p bp.qw,pnLfJJw'b uw1:JwLnLJ 1:hLwpwL'wJpL uuwu

mjrq 1:n11w·qwU[mJ <tnntz JnJhLme ftL/rL/r' 

:m 

u4. 2. 34. U.Hh.tw'b ~wJ~fr uwlfr zhr

mw1frL 4nmrrJw'b ufubJw'& ( pbn'&wtfnrrJwf, 

I ufubJw). 

1- P11frl1Jw1fr'& 9Jw1fr'& U/lwumfr4 .\n-

1"'~"'"1• 2- .\b'&wrrw&w1fr& 9ttw1fr'& U/lwu

mfr4 .\n11w~wU/bf' 

Maup=R,As•aupZsup• 

fauq fJn/rl_PwJp'b "llwumplq 1:n11wqwU[nLJ' 

M1-RsAs·1Z1' 

(2·45) 

(2·46) 

nputbtz A s.sup-[! Ii. As.J-[! .<:wJwU[Wutwufuw'hwpwp 1:b'bwpw'iiw1/r& Ii. fJn/ri.

/!WJ/r'it U[[WUutpq 4,,.11wqwU[hpf! 1:wmn.rz d.lft/_wc} wJpw'itfa 1:wutt/_w,}/!jt 
.JwqhphuLhpL bL, 

Zsup-[! Ii. Z1-e 1:bLwpwLw1/rL Ii. fln/ruw1/rL "llwumpq 1:n11wftwUfhpfa& 

<wJw"{wutwujuw'itnrz .t;wmt/_wt}/!LbpnLJ 'ithp1/rL nufwqniJqhp/r pw
q_nLq'itbpL h'i.i: 

/!fJ11nL'itt/_nLJ f 

(2·47) 

npmb'l ho-L uwl/r oqmwqwp pwp.l.pnLfJJnLLL t, npf! <tw<tqfr hpqnL nLtztzni

fJ1w'ii zhputhpp 1:wJ,wp t/_bp9t/_nLJ t 'itnLJ'iti[!' UUJ[p .t;·wu'utn~fJJnL'itp9 J;w. 
Lwc} wilpw'bfa utpwJwqp,}f! Ii. 1,5 uilt 

Uwl/r hq_phpfaL q_nLqwlt;bn 1:h'itwpw'itw1foL U[[UJuutpq .t;n11wqwU[hp'Jrfr 

{wJw"{wutwufulw'itntz .t;wuti/cw<tp'ithpnLJ, fa'ii,J_ U[h.u U1[1rf1hL wut/_hl t, ubtzil

t/_wc} qnm/rL 1qwpntz ~ qm'itt/_bl UW[lnLJ qutJ JunJwq/r uw1:,JwLLbpnLilt lJ.nw

t./rL '1hU[,pnLJ' Zsup Jb6'nLf1JnLLif! eL111nLLt/_ni.,J ~ .LnLJLJ!, pLJ. n,p f111/ri_pw1fa& 

Uflwuutfr1q .<:n11wftwUfhpnLJ t, bpqpnp11 '1hU[pn1:J Zsup-f! npnzi[nLJ t 1:butli.
JWL Jnmwt/_np wput.w1:w1utnLf1Jni'it/r9' 

(2 48) 

npmhtz l - e UUl[p /Jn/ruL ~ 11/rutt/_ntz zhpm/rL nitztzw1:w1w9 nLtztznLflJwilp, 

ho.sup-[! /un1wft/r oqutwqwp ;pwp.l.pn<fJJnL'ii'ii t, npf! uwl/r bpqn< n<tz-
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'lniP1wJp [!fu1nif11/_niJ t .t;wi/_wuwp /un1iuftfr pwpapniP1ni'i.ifr9 ('i.ift. 2. 
28) .t;w'i!w,)- wJpw'iifr U1pwilwq.fr,)-l! k 1,5 u.Jt 

gp+, Vp-·'i.J 11/rUJi/_n'l zbpU1fr i/_pw -':wi/_w·uwpw;_wifi pwz,fui/_utJ LPfr.I_ .t;wz

i/_wpftwJfrb phn'iii/_w,)-,/fr (y1>1) fr'iiUJbfiujri/_niPJnLb·'i.i tt 

Oq.UJi/_b[ni/_ (1. 7) "{WJilw'i.ijr9, f!'UUJ npfr pwqi!wpnfr;_p .t;bJw'i.iw1fr'ii uw

l/r npb.Jt pnfr.i.,pfr -':h'iiwpw'i.iw1/rfi i)-nn'l JnJb'i.JU1tbpfr ftfruwq.ntilwpfr k fln./r;_

,pwJpb Jnn'l J1nJhbU1p q.nLJwp[! .t;wi/_1wuwp t 'i.inLJ'i.i pnfri./!ni/_ k ph11'i.ii/_wqni

fJ1wJp .t;wuwpwft uwj.Ji wnwi/_h[wq.niJb ttnn'l JnJb'i.JUlijr'i.i, ·ftwpbifr .t q.ph£• 
11 nL'l'lnLPJwb J/r!_pb zbpU1bpfr Jbq U(Wbblfr -':wJwp ('i!ft. 2. 34)' 

(2·49) 

uzw'iiw1fth'i.if! As·sup+As.1=As• 9sup=As·sup/As• 91=As.i/As, npfrs 

':bUJn (2. 49) wpU1w':wJU1nLPJnL'i.i[! ftwph[/r t q.ph1 ':bU1UJWL .t;wzi/_wpftw

Jfrh UJbupni/_' 

(gp+vp)l1(l 1-2c1)2/8~RsAsz1( (8supZsup/Z1 )+81 )1 (2 · 50) 
1.wJw'iiwJw'ii ab.nil_ '2 ni'l'lnLpJwfi Jfrlfr'ii zhpU1hpji .t;wJwp ftni'iib'iiw'ii[!' 

(gp+v p )l1(12--,.2C2 )
2/8~RsAsZ1( ( 9supZsuplz1) +01 )1 (2 · 51) 

l!frt_/r'ii pnfrwhhp[! ':wzif_w.pfthlfru [!b'fnL'iii/_nLJ f 
9509=0.5· · ·0,67, 91-=0,5· · ·0,33, C1/11·f! t. C2/12·f!' 0 08 · · ·0,121 

(2. 50) k (2. 51) wpU1w':WJU1ntPJni'iibbpfr9 ':wJw"{WUJwujuw'iiwpwp 

npn2niJ b'ii As Jw,fthphul! "lw'iibz.fr Ji k 12 .. "''l'l"'fJJnLbbhpfr .t;wJwp, WJ· 

bnL.t;bUJ/i. Jhft k i!JnLU "''l'lnL/JJwb .t;bfiwpwbwJ/rb k fJn/r;_pwJfrb wJpw'ubbpfr 

':wUJi/_Wtt[!bhpfr Jwfthpbubhp[!' As•sup k As.tt 
f;'l._fWJ/rb zhpU1bpfr U(W'ub[bbpfr ':wzif_wpftf! ftWU1Wf'hlfru oq.UJi/_nLJ b'i.J 

'i.ini1'u u'lt'l..pnib[!p9, fr'ii;_- np J/r!_fr'ii "liubbl'ubp.fr'ii'ii L 'iiqwUJfr nibh'uw[ni/_ uw

L/r hqphpfr ':b'i!Jw'ii "{tuJtfw'iibbp[! ( UJb' u {33} }t 

1.wJwU1wpwJ .t;wif_w•uwpw;_wi/i pwz.Jui/_wJ phnfii/_wttpni/_ uwtfr U1wpphp 

zwppbpfr ft/rs U(W'iih[bbpf! f!UU1 ftnU1pJw'Ji .t;wzi/_wpftbtfru ( pbnbwi/_n.pJw'i.J 

II ufubJw'u) [!b'fnibi/_niJ L np uw':JwbwJfrb ':wi/_wuwpwftznnL/JJwb i/ini

lnLJ wnwp_ bftn'l fln/r;_pwJfrb k ':b'iiwpw'iiwi.fr'u q.ttwJ/rb "{[WUU1/rft J;n11w

lj_w"{bp[! ('iift. 2 . 35) uwlfr 9w'i.iftw9wJ J/r!_fr'ii "lwbbl/! pwrfw'uniJ b'u ;_npu 

ftnz1J1 uftwi/_wnwftbbpfr, npn'ii9fr9 w-Jh'ii Jbft.f! "{UJUJi/_nLJ t .t;wJw"{w1J1wu

Juwfi ':bbwpwbWJ/rfl "{•[WUU1/rft -':n11wftw'"{/r znLpt_[!t r../,hpt_/rfifihpfru wnwb9p

bhpf!, np"{bu ftw'iinfi, w'ii9'iinLJ bb Jun1wftbbpn~ k UJnL'uwzwpfr ·fiftw1J1JwJp 

ftwqilnLJ WJb"lfruJr wbftJni'ii, np bpwb,p 'l"'Jl/-bpni/_ Jbft ftb1J1niJ .t;w1J1i/_niJ 

bb p11fr;_pw1fr'i.i "{[wu1J1frft ':n11wftw·U(hpui/_ w'ii9'iin'l n''l'lwafrq. .t;w!1pn,fl1nib_ 

'iihpfr ':bUJ ('i.i1ft. 2. 35)1 

fTJw'u.blbhpfr pnfri.f!bbpniJ, u1ni'i.iwzwpbpfr'i.i qniqw.t;bn' Jfril1w'u9 'i.iftwUJ

JwJp ifinfuw11wpawpwp nL'l'lw-':w1w9 "llwuUJfrft .t;n11wftw"{hpnLJ, C.wphpf! 
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q.U1bi{nLJ b'i.i uwlfr bhp[!k/r q.nUJmJ1 1.b'i.iwpw'i.Jw1fr'ii "{[WUU1,frft J;n11wftw"lh

pniJ "bw[!hpp q.UJbi/_niil h'ii uwlfr i/_hpkfr q.nUJniJ, fruft u1ni'iiwzwphpfr w11w'i.i9-

pni/_ wnwp_w9wJ C.wjlbp'f! l(_wpq.w'iiniJ bf, if_bpfiJr9 'iihp[!k k .t;wUJnii! uwlh 

wJp.n'l!_ .t;wuU1n~P1w'ilpt 

'tq. 2. 35 . . /J.fl<Uwf, JwJft.fr 2hpinhpfr ft./19 "lwLb1Lbpfr qninpJw'b ujuhJw'b ( pbn.Lwi/_np-

Jwf, II ufuhJw). 

w- qdwJfr'b "llwuu.fr/1 ;;nqwft.w"lhf'fr ujuhJwL, p - uw1/. "l"'f,/,11! uw;;Jw'bwJfrL ;;wi/_w

uiupwft.2nniPJtu'b rfini1nw, 1- (lnfrl/!iuJfrL ;;nqiuft.iu"lhf', 2 - ;;/;f,iu(ltu'bwJfr'b ;;nqwft.w"lhf' 

bpp U(W'iihLfr ftnU1pilwb ujubilw'ii 'i.ipw hpftnL wnw'i.i9p'iihpfr 'UftwUJJwJp 

ufrilbUJpfr'.ft t, .t;b'i.iwpwhwJfrb "l·lwuU1/rft J;n11wftw"1hl'l! UJnLbw'zwphpfr 

wnwh9[!bbpfr .t;b1J1 ftwrziln i J bb 45°-fr wbftJnLbt 

bqpwjpb zwppb.pfr U(W'iih[bbpnLJ "{[WUU1pft ':.n'fWftWU(hpfr WllWt_W9Jwf.J 

ujubilwh (ftnU1pilw'ii u•JuliJw'i.i) i/ini/in!Jui/_nLJ I;' ftwfui/_w,)- uwlfr hrzpbpfr .t;b'i.J

Jw'ii "{WJJwb'iibpfr9 ( UJb' u {33} ) t 

l!frlfr'ii, bpftnL "''l'ln'4J1wJp JfrwUJbuwft wilpwbwi/_npi/_wJ pwnw,ftnLujr 

"{Wbb[bbpfr 'lh"{,[!"LJ, uw.t;Jwfiw1fr'ii ':wi/_w•uwpwftznn~fJJwf.i i/inilfr .t;wJwp, 

htfih[•ni/_ i/_hpf! 'ii'ftwpwq.pi/_wJ ftnU1pJw'i.J u'fubJw1fr9 ftwph[fr t qph[' 

((gp+v p)l3/8 )(1 - (2c/I)+( 4/3)( c/ I ) 3 )~RsAsz1(( 9supZsup/Z1 + 91)> (2 · 52) 

npU1b'l C-'i.J funJwftp i/_bpfLni'J U(W'iib[p Jbq pwnnp'fP9 J;b'iiwpwbWJ/rh "{£WU

U1fr.q .t;n11wftw"lni/_ "lnfti/_wtt "''l'lw'i.iiftJnLh hnwbftJwh tt/r hpftwpnL/JJnL'i.i'i.i 

t (Lft. 2. 35 )t 
(2. 52) pw'iiwaU.niJ t!JnLu 'i.izw'i!WiftnLJbbp[! 'i.inLJh'i.i h'ii, fr'i!J. np (2. 50) 

-nit! k (2. 51)-nitft 

flpnz ftnbuU1pniftU1fri/_ "{W.t;w'iip_bbpfr "{W.t;"{w'i.iJw'i.i 11h"lf!"'J (Jun1wftJt. 

;_wifibpf! pwi/_wpwpniJ bfi 'i.ift. 2. 36-n,J pbpi/_wJ "{W.t;w'i.Jp_bbp[!, uwlfr wJ

pw'i.iwJfr'i.i an'lbf'.fr ftU1pJw'i.J UJb'(_hp[! npn:zif_wJ hb f!UU1 {33 } - fr U(Ul':Wflt-
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lthpfr [, UIJL~) ~wzi/_wpq[! [!11111 uwlfr pbn'bw1i/_npJwf, II ufubJwJfr qwpbtfr t 
i_qwurwpb[i · 

Uww 1i.wzl}_wrq& eum liqddm& ( UUllf! /unJwqfr9 U(nqtf_btnL) "IU1JtlU1&p: 
1.w•zqwpq,(! qwurwpqnLJ f bt'bbtm/_ wJfi b'bflw11pnLfJJnL'bfr9, np &'lJnLJ[! 

urbrzfr t nLHfinLJ funJwqfr U(Uif'Ul'IJ.nq' uwlft ~wuurnLflJwfi uw~Jw'bfibpnq 

wfis'bnrz pnLpq.fr qnrzJ'bwJfr'b 'bfruurbpfr J wqbpl.tnLJflnq, npnfi9 flb.pnLflJwfi 

&11fiqJnLfi[! uwl/r fiqwurJwJp qw'lJnLJ l; 45° {fiq. 2. 36)1 

u4. 2 . 36. lJ.1,t;Ju)w!i t)wt)yfo uw1fo It. /un

Jwyfo <w2'/_wp4w1fo!i ufubJw!J l'um ''lJJw!J 

'lf"'JJw!Jfo 

flpll(bu'lfr WU(UJ~n:f.:f.wu LfrLfr uwlfr wJpnLflJnLfl[! -&'lJJwfi ~wfi11h"1, 

"(burp t pwi/_wpwpb[ ~b111f.tJU1l U(WJJU1fi[!' 

F~aRbtUmho• (2 ·53) 

npurbrz a-fi q.npuwqfrg f qwfu1:f.wu pburn'bfr 111buwqfr9. 

uw'bp pbUJn'bfr ~ wJ wp 1,0, 

,flb,pl.t phurn'bfr ~wJwp 0,8, 

F-[! ~wz:f.wpqwJ/rfi &'lJnrz nuffi t, 
ho- fi' ULU[p wzfuwurnrz pwpd.pntfJJnLfi(!, 

Um-[! UWLP wzfuwurnrz pwpd.pntfJJUlf, uw~JwfifibpntJ &'lJJwfi pntp

q.fr :f.bp4fa /,, fibnl.tfr ~frJpbpfr U(Ulpwqubpfr qfruwq.mJwpf!• 

Rbt-f,' pbinn'bfr d.qJ w'b ~ wz:f.wpqUI J/rfi 11/rJ w11pntfl J"Lfif!I . 

F=(gp+vp)l111-4(r1+h0)(r1+h0). (2· 54) 

Um==4(r1+r2+ho)1 ( 2·55) 

, .2. 53) U(WJJwfil! lPw·:f.wpwpblnL 11hU(.pntJ fiU(U1U1UJ>qw~wpJwp t Jb_ 

uwg'bbl /u_nJwqfr lwifibp[!l 
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lJ.nw'b9 funJwqfibpfr wfi~Uwfi uwuqfr uwlfr ~wzi/_wpq[! (!UU1 &'lJJw& 

qwurwpi/_nLJ t 'bnLJ'b (2. 53) pwfiwd.1.tn:f., htfibtnl:/_ od.frpfr U(wpwqun:f. wfi9-
'bnrz -&'lJJw'b pnLpqfr qnrzJ'bwJ/rfl Jwqbpl.tnLJflfr91 

lJ.fi~buwfi Uwuqbpp wJpwfiw:/_npnLJ(! qwurwp:/_nLJ t fipwfi9 UU1UJU1p

qwqwfi wz/uwurwfij!pfi ~wJWU(WU1LUujuwfi, wnwfid.pfl d.nrzbpp9 ~JnLUUIJ. 
9w'b9bpn•:f.' fiq. 2. 37, qwJ, np q.bpw11wublfr t, bnwq9wu 9wfi9hpnq' fiq. 

2. 381 Uq, 2. 31-,p fihp.pf.tp Ulf. w~qJnLfintJ 9nLJ9 t 111:/_wr} uwlp fJnfti..pwJpfi 

/., ~bfiwpwfiwJpfi zbpurbpnLJ wJpwfip urb'l_Ul'lf'UUJfJ (!fi'l~UJfinLp U~C/_pnLfi/![!I 

~wuq{! wnw'bd.fr'b d.nrzbpfr9 ~JnLuwu 9wfl9n:f. wJpwfiw:[npblfru un

:f.npwpwp <.nrzbpfr fJbf!nLJ'bbpf! lbfi qwurwpntJ (d.nrzbpfr urpwJwqfrul!' 10 ... 
16 JJ t)1 

?.4. Z. 37. U.!J<bt)1u!i t)w44/> 

wJpwliwt/_npJw!J ufubJw!J 

wnwLd.fo!J d.ntzhpf.9 <Jn<uw,) 

9wli9bpnt/_. 

w- Pnf>li!wJfo!J wJpw!J, p

t:h!Jwpwliw1fo!J wJpw!J 

u4 . 2. 38. U.!i t:Hw!J 4wt)4fo 

wJpw!Jw{npJw!J ufuhJw!J h

nw49wt) Htz 9wli9hpnt/_. w

Pnfoipw1foli wJpw!J, p- t:h

liwpwliw1fo!i wJpw!J, 

1- hpyw 1liw4wli w 2fuwmn'l 

d.ntzhpnt/_ hnw48wt) !ihtz 9w'fi-

9bp 

~wuq{! bnwq9w·r} 9wli9bpnq wJf1Lufiw:/_npbyru qwurwp:/_ntJ t wfi

f.WU1 wJpw'bwi/_npnd. wnw'bd.frfi 9w'b9bp bfi 111brzw11p:/.ntJ ~bfiwpwfifibpnLJ' 
if_bpl.tfr qnurntJ, /., flnfr·wfibpntJ' frbpf!f.t./t q.n111mJ1 bflb uwlfr U(wfiblfr ifrn.pp 

qntzJl! lP wfi9finLJ 2,5 ... 3 J-frg, fruq ·'bbp~kfr w'2fuwurn'l wJpwfijr urpw

Jwq.frul!' 10-12 JJ-,fr9, UJU(UJ 'bU(wurwqw~wpJwp t qfrpwnbl wJpn'l_-

2wqwfl bnwq9wu ~wpfl 9w'b9bp• Uwlfr JM lwJ'bn1:fJJnLfifihpjr l.t 12 JJ-fr9 

JhU urpwJwqufr d.n'l_bpfr 11hU(.pntJ /unp~nLP'l t urp:f.ntJ ftfrpwnbl bp~UIJ-
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Lwqwt w2Juwinmz J.n'lbpni/_ tb'l 9wt9bp1 Uwl·P wit qnmpthpnLJ, nptnb'l 

.wnw'l. ht 9w[pu d.tfn'l &.ptfhp hpqnt nL'l'ln~flJwJp, WJ'l- 9w1t9bpf! Ufhtn[! /; 

tnb'lwq.pb[ ifinjuwq.wpdwpwp JfaJ1wf.i9 nL'l'lUJ.t;WJUJ9 nL'l'ln<flJwJp, bpqnL 

zbptnni/_ (tq. 2. 38)1 

4. UJmlihrp liwztJ.wrlpfwli h 1~nfiumrm~mwiI.nrdwli dwup&. 

{).f,:.t;/;rJ-wt rJ-wrJ-qhpni/_ zht[!bf'.fa UJnLthpf!, npUfbU qwtnf.i, w2JuwtnniJ 

bt wpinwftb1tinpnt ub'lJJwt1 "bpw•t9 uinwinfiftwqw1t .t;wzi/_wpftf! rtwtt.qrfr l/pw 

'lnpvn'l nuz'lwd./t·'l pbnt1i./_wrJ-pfa inwft qwmwpi/_nLil I; Jninwi/_np h'lwtw.qni/_, 

f!llq.nLthtni./_, np UJnLthpfo ftpn'lnL1iuiftni.JJJwt inhuwqhmfr9 wnwi/_hl wf/il[! 

UfWUtn i./_fi&.wq I; uinb'l~i./_nLJ wit q.hUff!nLJ, bpp UJU11t J{i ftn'lilnLJ uwifi 

2hptnf! qninpi/_nLJ !;, puq J1nw ftn'lilnLJ UUJlf phnti/_wrJ- /; JpwJt uhpw

~w1t q_wt'li/_wrJ-n'ii/_1 f!uin npnLJ, Ufhtnp I; htp-wq.ph1 1 np qwpn'l I; in4'f.,fa nL1ib

twl fib' [WJf.iwqwf.i, fib' bpftw1tuJqwt 2hptnhp,fa qninpnLJ, pU1J9 nl J{iw

JwJ mtwq 1 

lfp'l_pt UJnLf.tbpp .t;wJwp, hpp pbnf.ti/_wrJ- zbptnf! upJhtnppft ftntu1npnLft-

9pw f;, UJnLtbp{i L. uwifi J{iw9Jwt ·.t;wt'lNLJ9thppf.i .t;w'lnpq.i/_n'l rJ-nn'l Jn_ 

Jhttnf! npn•2i/_nLJ I; .t;hinUJUll pwtw.!L.ni/_' 

M· -RA 0supZsupl
2+e1z14(1-c)cl g0 l;ct ·1 (2. 56) 

1u1c- s s (l-2c) 2 1- (gp+vp)I" ' 

nptnb'l As=As.1+As.sup phnf.ii/_wrJ- fln/rllJP J b.q Ufwth1n.J wilpwt.Ji [UIJ

twqwf.i .t;wini/_wrt[!p 'fnLJwpw1fi1t Jwqhphuf.i !;, 

1-r' phnt.i/_wrt Ufwthtfa flnpJ./!f!> 

• lact-r' .t;wpL.wt lPhnti/_wrt UfWthlfi flnfal/!l!> 

' C-t' .t;bf.iwpwf.iwJpt IJ{[UJUtn/ift .t;nq.wftwllfbpp .t;hnw

i/_npnLflJnLtf! Jninwqw UJNLtw2wpfo w11wt9[!p91 

lff.iw9wrJ- 1t;zw1iwftnLJfihp.f! f.intjH hf.i, fo1il. f.iw1junpq. pwf.iwd.L.hpnLJt 

UjnLthpJr L. uwlfr J{iw9Jwt .t;wt9ntJ91tbpnLJ 9nprJ-n'l Miunc rJ-nn'l Jn

Jhttn[! pwtJunLil ht ini/_JWL .t;wflqnLJ9P9 q.ntpu hqn'l mwpphpfa Jfi2L.' 1'[!

pwfl9 'lrtw J'.pfl ftnzin nLflJnttfl h pfot .t:wJ UJ"f win wuju wf.i • 

'Unn'l JnJhfltn[! rtwrtq{i9 i/_hpL. qmflt/_n'l u1w1t thl'l!L.fi .t;wini/_wrJ-pnLJ 

( UUl[.p i[_hpL.{i JwqhpL.nLJ{l/t Jwftwl"l-wqnLJ) ftlfifip' 

Msup-=Mj11nc(iaup/(isup + i1n1+ip })• (2 • 57) 

fruq rtwrtqp9 thp[!U 1fU1ti/_n'l UJUJt i/_hpp .t:wmi/_wrJ-[!nLJ (ujwt L. Jun

..JWft/t .t;winJwt Jwiqwpq.wftnLJ )' 

Minf==8Mjunc(i1nr/(isup+i1nf +Ip))' (2·58) 
(2. 57} L. (2 . 58) pw1twd.L.bpnLJ isup-[! L. iinf-/! i/_hpL.fo L. thp[!L.p UJNL

thpft. 'lrtw1ft.t ftnzinnLfl/nLttbpt hfi ( [!Utn npnLJ' UJnLthpfa .t:wzi/_wpftw1/tfi 
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hpqw(tnLflJnLf.if! .t;wJwp:t/_nul I; ~JnL1ifr9 Hp.[!L. 9in1it/_mz .t;wpqfr rtwrJ-qfr uw[./r 

t/_hpL.fr JwqhpL.nLJf1Jt9 JfatlL. tnt/_JWL u1wt Jun1wqfr uq/rq_p[! h'lwrt .t;h11wi/_n

pnLf/JnLtf!), ip-f.i' Jhq UfUJtblfr l"'JtnLflJwt L. lact-2C /Jnfrl.f!nt/_ uwlfr 9rtw

J/rt qn21nnefJJnLf.if! (2c-f.i Jun1wq,fo .t;w2i/_w[iqw1fot l"'JtnLflJnLtt I;)' 
b'll'wJpt UJnLthpp .t;w2i/_wpqw1fot .t:wini/_wrJ-[!HpnLJ 9 nprJ-n'l rJ-nn'l Jn

Jbf.iint.ihpfo JbrJ-nLf/JmHhpf! npnzi./_nul bf,, f.inLJf.i ulfq_pnLfipni/_t 

UJnLthpnLJ 'fnprJ-n'l hpqwJf.iwrqwf.i nufbpp JhrJ-nLfJJnLtflhpf! npn2nLJ 

hL Jninwi/_np .!L.ni/_' h[f.ibtn,i.f_ tni/_J"'l UJW1if! .t;wJwUfUJtnwujuwf.in'l uwlJi 

Jwqhphufo i/_pw tfnprJ-n'l phnti/_wrJ-.[!flbpp91 

bpp wfr.t:hrtwt rJ-wrJ-qhpni/_ 2h1ip.fo uinwinpqwqwt .t;w2i./_wpq[! qwinwp

i/_nLJ /; f!Utn ifinjuwpptn'l lf''l.UJtwqf.ibpp Jbflnq.fo , bq_pwJ/tfi UJnLthpmJ 

wnw'l. bqn'l &.ptfhp[! npnznLJ ht 2P'l.wtwqfo .t;w121i{wp.qfot .t;wJwUfwtnw•ujuwf.i 1 

UJnLf.ihpfa {wini/_wrJ-pf.ibpnLJ 'fnprJ-n'l &.,friqbpf! npnihtnLS .t;hinn qwtnwp

i/_nLJ /; UJwf.i {w2_i/_wpftf! [!Utn qpn'lnLf.iwqnLflJwt, q.ptnhtni./_ f.ipwt npU[hu 

nL'l'lwtqJnLt .t;win.i/_wrJ-pp wptnw1qbf.itnpnt uh'lJi./_n'l tnwppt 

UJnLf.ihp{i wJpwtwi/_npnulf! qwinwp"f.nLJ .I; .t;JnLui./_wrJ- qwJ hnwqswrJ

ftwpqwutbpni/_, "fUl'.t;UfUJtblni/. uh'lJi/.n'l inwpphpfo qntuinpnLqtnwi/_npJwf.i 

rtq..t;wtnLp "l"''.t;wf.i21ihpf!1 

U.Hbrtwt rtwrtqhpni/_ qwpqwuw1fit zbt.php twjuw'lrthtfou .t:wt&tw-
pwpi/_ntJ /; 'lbftwi/_wpi/_bl {24 }-ni/_1 

§ 2.6. ~unl.W.Jlml.)l fihJ1·w.Gw.UfwG'litw1)lG r.wblt'li.JI 

1. lTm~~p ~n&umrm~mptl. u}iihdwli 

2.wi/_w.[!ni/j .t;hrtwtw"lwthlwJfit rtwrtqbpf! pw'lqw9wrt ht zbtl!fo LWJ

twqwt qwJ hprftw1fiwqwt nL'l'lnLflJwilp tnh'lwq.pi/_wrJ- .t;hrJ-wtthpfts (qwJ 

tn11!ifi f Zl''l.wtwqthpft UfLUpq_nLtwqfihpfo9) /, tpwt9 i/_pw .t;bfiif_wrt uw-

1hpfo9 ( "lwth1thpft9 ) 1 'bq. 2. 39- nLJ 9nLJ9 /; ini/_wrJ- rJ-wrJ-q{i qntuinpnLqtnM_ 

ujuhilwJp opfrtwq1 

'i.J~. 2. 39, 2Uw!uuU{tuU[WJ~i, 

awJqp qn!Juurp1nLqU7~1. ufub
J.,,f, , 

J - UJnL!Jbp1 2 - l;J,t).,,j,!,/,p 

( U{Wflf.n<!Jw4!Jbp)1 3- UWfbfl 

("l"'UtUp) 4- "lnll."l"'urb 
nLf[_'l_LUdf.lf qwU(hp, 5- "l"' 

.,,hp, 6- £wqwurUJJ~L !/>wfu

tf.bpqf. "J'ILLbp, 7- £wqw

"'"'JpL !/>.,,futf.bp~f. 4.,,L,,J.w4-
Lhp 
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PwqJw.-:wpft. wp'J-INLuwpbpwft.wu ·2buplipfa {Uwuubpf! .-:pJuw4wuNtil 

ppwft.wuw9i/_Nuf hU 6, 9 1qwJ 12 J [Jnfa'J.pni/_ ,/J. wb'lw'J-p{NLJ bu 8 J pwJLNi/.1 

fiu4 j!Ul'[Ulj!UJ9Jiw4wu zbupbpnLJ' 3 ••• 7,2 pnfawn'"- r pwqJUJUfUIUlfa4 o,a 
J-pU) ni UJb'[Ul'J-fi/_NLU JpUJ_U 6,4 J j!UIJLNi/_t 

'Owltqfa ft.nuuwpnLqU1pi/_ ufubJw1fa .-:wpJwpw'J-wunLJf!, w1ufaupu' Uf"'P

qnLuwqubpfa Nlll'lnL/J1wu, upwu9 flnJttJ!Ubpfa /, j!UIJLP• UUl[p w/tUfp NL lUl
ifibpfa [!ULnpNL'fJlnLUf! 1 qwwwpi/_nLJ { b[Ub[ni/_ 2bupp u2wuwqNiJ!JnLup91 

2bupfa -&wpU1wpwUfbww.-:www4w1qhw1fau fNLr)NLJp9 nL 4NuuwpnL4wfai/_ 

ufubJw1fa .-:wpJwpw'J-U1UnLJp9, zbUpjr 2w.-:wqNphJwu UfUJIJwuUhpfi9, 

JUJ.lt4fi i/_pw qnphn11. pbnU.i/_w<t11Jr JMNLf'lnLufi9, hwhqp 4nuuwpnL49faw1fa 

1.11bfuufiqw1.11uw.buw4wu 9nL9wufazUhpfa9 "- w1l qnphNuubpfa9: CbUpfa uw
fuwq1Mwu l!u>Jlw9pnLJ JzwqNiJ bu ttw6'qfa qNu!u1.11pnLqwfo1i/_ ufubJw1fi .-:wp-

Jwpw'J-wuJwu wwppbpwqubp /, .-:wJw'J-pbini/_ 'l-l'"'u/! JfaJ1wu9 .-:bUJ [!Utn 
f'NLJ wnwi/_bt UUfUIU1UJ4UJ.-:UlpJwp nL wu1.11buwi/_bw [NLhNLU[!t 

1.wi/_w·pni/_fa hwhqp 1.11wppbpfa Jfiwuuw4wu w·zfuw•wwup.f! UJU[UJ.-:nif_b[NL 

Li hwh4f! JfawA.nLJ[ NL qn2w .-:wJw4wpq 'J-UlpA.ub[nL UUfUJLnw4ni/_ bpw wnwu-

Afiu wwppbpjr Jfip_l.i .-:w·pqw1i/_Np t uur.fuw1.11bubi p;b1.11Nuni/_ l9i/_N11. qwpwu

Ubp: IJ.J'J- qwpwuubpp fWIUnLfllnLUf! u2wuw4i/_nLJ f b[Uh[ni/_ UpwU9Nuf 

pb1.11NUp NpwqNi/_ f9NLUf! UJUfw.-:nif_b[NL UfU11Jwufa9 Li U[h1.11p t ifaufa 20 JJ-fa9 

ni Ufw4wu' Jfau.;:l.i 250 ,fJ pwpA.pnl'f11wu wwppbpfa Jfap_l.i, 30 JJ-fi9 "l 

U[wqwu' w·i/_blfa Jbtt pwptlpn"f11wu wwppbpfa 'l-bUfpnLJ: U.u1.-:pwJb:2w 'l-bUf-

/!bf'NLJ U[btn.p t UJUfUl.-:Ni/_b[ UUJ/.i 4Ulf'UltubpNLU ft.9i/_U1Uj!UllpU wJpwUUb

f'p qwJ Uhp'J-pf' 'J-bU1UJ[Uhpfr w.h11.Ui''J-f'JU1u /, upwu9 bnwq9Jwu .-:uwpw

"-npni:fJ I nLU f!t 

bpp 2hul!'fo i/_pw· qNpJNiJ t .-:NppqNuw4wu phnui/_wtt.p ( Jwuuwi/_npwUfhu 

ub1uJfa4 w'f_'J-h9Ntip 1nLU ), WUf UI UUJ[bpf! 4n'lUIJPU ufauwhpfr wJpn'lt hp

qw1u.pni/_ Ufbwp t nLfibuwu Ufwppbpwpwp 'l-wuwi/_npi/_wtt funpw9nLJubp, 

NpU[huqfa UUl[hpfa Jfop_U. 1fU1Ui/_N'l 4wpwu•&bpnLJ pbU1111U u;U.b[NLS .-:hmn u1.11w9-

i/_hu pbwnUh hpfiflubp: Pw9fi w111-1 w·u~pwJb'lw t w1u 4wJ ft.N&u1.11pniq-

1.11fii/_ Jfap_N9&bpni/_ ( UUJ[bpjt9 'J-NL{'U f'n'lft.i/_wlt wJpwUwJpU An'lbpp, uwlbpfa 

Jfap_U. q1.11ui/_N'l bp4w1uuift.wu 4wpwuubpNLJ UJb'lw'J-pi/_wtt wJpwuw1fau 4wp

qw1uu.bpfi, uwibpfa Jfip_U. 4wwwpi/_N11. JNun{fap •bp4wJJpbUJnub qn11.bpfa, uw

tbf'NLJ 1.11b'lUl'J-f'i/_wJ Uf"'llLfUJUlb Ubpil/-Pf' l/-bU7UJ[Ubpp /, UIJ[ Jpp_N9ubpN'.i/_) 

UUJ[bpf! qwUfh[ UJIU f[NUUU1f'NLq9Jiwfi./rpp .-:bw, npNU9 i/_pw upwup .-;bfJ

i/_ntJ bu: U.1.11-Uffaufi qwpwuubpNi/_ "- qwU[bpNi/_ ttwttq,bp[!1 bpp upi.uup fipw

qnphi/_nLJ bu pwpbfu11.-&npbU, fipbu9 t:wpflndfJJNLUntJ (pUJ.U[hu "- .-:wp

/JnLfl 1nLfip9 'l-nLpu) 4w pn11. bu w•ifuwwbi npU[bu J bft. wJ pn'l!_NL/JJNLU 1 Nf'J! 

2ww 4wplinp t 9wuqw9wh qNuu1.11pnLqwJri/. ufubilw1fa 2bu.pfa nLl/.11.wd.faq /J. 
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.-:npftqn&wqw& qnuuwpnL49,frw'iibpft .-:wJwU1.b11. wzfuw·wwupfr, .-:bUJ/.iw.pwp 

Li 2bUpfa ub1uJwqw1nLuntfJ1w& .-:wJwp: 

l/~pwuubpfa isJwu .-:wJwp Ufbwp t oqww11npttbi pb1.11NU (qwJ 2w

'lwfu) \ nl U[Wqwu BIO 'l-wujr9• 'l-dii/_wpwJwmlb[p qwJ 'J-di/_wpw.-:uqi/_n'l 

ft.wpwuubpNiJ UUfwmwqw.-:wpJwp t pbmnul! (4wJ 2w'lwful!) toubl -&f!&l
Jwu mwq: 

Ufat.-:wpft.w1fau hwhqbpnLJ bpft.wflpbU1n&fa ttwi/_wtfa wi/_btfa .pwu 65%-l! 

pwJJru t [!UqUNLU UUJ[hpfau, UIJ'l- fau4 UfUJLnhUJnni/_ upwu9 qnuumpNL4-

9Jrw1.fa -&fe2U1 f!UU1pnvfJ1nL'iI[! {wU[bu qwpn11. { wq11-bl hwtt4p /, ulJpn11.p_ ft.w

nnL9i/_wh[!p UJbjuufaqwmumbuwqwu 9nL9wuft.2uhpfa i/_pw: btubln·i/_ qbpn

.-:fauwifas qwqqp UUl[bpf! UUJ/uUJ'ltthfpU U[hm.p t w2fuwmh[• 

w) Uwlfa Jbq pwnwqNLUp JbmpnLJ pbmnufa nL wJpwufi ltwfuul! .-:wu9-

Uht Uu/_Ullf..Ullf"LIUp, Nf'f! .-:wu.qh9unLJ { uw/.i UIJI/- Jpwi/_Npp qwuqi/_whp pN/!

pw9Jwu1 U.111- UU[wmwqni/_ uw[bpf! wnwi/_btwUfb·u qwUJwpi/_NLJ bu 'J-UIUlWf'

ft. nL/JJNLUUbpni/_ qwJ ft.N11.wi/_Np1 f!U/.11 N['NLJ, .-:w-&wfu UUfw1.11wqw.-:wpJwp { 
f'h{JU. phUJNuUhpfa ft.fapwnnLJf!: 

Swppbp qnuuUJ('NLq9faw&bpfa uwibpnul pbUJnufa ltwfu.ul! .-:wJbJw.UJb[nL 

.-:wJwp b[UNLJ bU upwu9, UllUUfbU qNli/_wh, p b /.11 n U .p p b fl i/_ UJ q .-; UJ u_ 

U1 n LP IN Lu fa 9, Nf'f! Jb·q uwtfa pbUJnufa hw1i/_wtfa .-:wpwphpntfJJnLu& { 

Lpw .-:w1.11wft.wqhNiJ NiUb9wh ilwft.bpbufau' hp,rect= Vb/bplp: U.Jl fun.upNi/_, 

h{Jh Jfrl.iuni1u hwi/_wifa pbUJnufa9 UfU1U1f1U1uUJi/_bp .-:wUJwqwqhNLJ UNLIU i.w

ifibpu niUb9NI/. .-:nq UUJ[J UIU[UI U(IW .-:wuUJn'4JJnLUf! q[pUhp .-:hu9 .-:wi/_w

uwp w111- pbpi/_wh .-:wu1.11NLfJ1wU[!t 1.wuqwuwlfa t, . Nf' faul.pwu PNl!f' { 

uwlfa pbUJnuft pbpi/_w.t .-:wuUJn~flJnLUf!, U1JU1!UJU .pftl t pb1.11riuft .twfuul!, Li 

PN/!P t uwifr Jfaw1i/_Npp qwu,i/_whf!t ll.'lJni.uwft. 2. 3-nLJ pbpi/_wtt bu UJw

pw·.ti/_wr) U1pUfhpfa uwibpfi p·hmNup p.bpi/_w.t .-:wuUJNi:fJINL'iJf!, pU(U[bu U. ph-
1.JlNU.p NL wJpwufa ltwfu,ul!' 

p) 1.uwpwi/_Nppu lwifi fun2Npw9·ubi uwlfa lwifibpf!t U.111-Uffaufa uw[bpfa 
4fapwnNLUf! .-:uwpwi/_Np t 11wptluNM Jb.tw9'ii.bl upwu9 wi/_wpUJi/_w.tN"fJJNL-

1'[!, qpC.wU1b[ UNUUJwdi/_NI/. UJUJ(l(lbpfa .pwuwft.l! /, UJb11.NLJ qwUJwpi/_NI/. w z

fuwUJwul!ubpl! (4si/_w'iI.pubp,f!, qwpwuubpfa pbUJNuw9NLJf! Li wJLu)1 l'w-

11_wpw9Jiwqwu 2b·upbpNLJ UUfU11.11w4w.-:wpJwp t uwifa lwifibpf! .-:wu9Ubl 

Jbft. ubu1wqfa .-:wwwqwqhwJpU lwifibpfa: Uwifa wnwi/_bLUJ'INLJU lwifibpf! 
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uw..:Jw'itwfwqi/_nLJ b'it' bl'it·blni/_ 'itpw U[WtnpwumJw'it, mb'lwfnJuJw'it /,_ 

Jn'itmwJJw'it U[WJ.fw'it'itbpp9t 

q) {!'itmpbl uwlfo WJ'it"lfoup qn'itumpntq9Jiw, npp U[Wtnpwu.mJw'it mbfu

'itnlnq.pw'it UfWP'l t, /,_ np'it nt'itp Lwi/_wq.nLJb mbfu'itp·qwm'itmbuwqw'it 9nt-

9w'itfoz'it·hpt 

.Pw'lw.f!w9pwqw'it lb'itpbpp Jfott;wpqwJp'it J.wJ.qbpp uwlbf'f! 'itwJuwq~b

lPu J..U[btnj! t Jnn.w'itwl 'itw/,_ c!.wJ'ittuJbqnww9Jw'it UJU{wt;ni/_Jw'it t;wp9[!t 

UbpqwJnt.fu fib' Wf''l-Jntbwpbpwqwfi /,_ flb' .f!W'lUJ.f!UJ9fWqwf.t lb'itpb

pp Jp1t;wpqwJp'it ~w~qbpp uwlbPl! wn.w1ifblw"lbu qwmwpi/_nLJ b'it 'itwfuw

lwpi/_wJ.; t;pJLwqw'itniJ &n'lWJ;pfi w'Jpw'itfo, fouq npnl '1-bU[pbpntJ fiw/,_ 

LWf'WJpfi wJpwfip (K-7 qwJ Bp-I/ '1-wubpp) qppwn.Jwilp, [!Utn npntil' 

&n'lwJpfi w.fpw'itp &qntilf!, npU[bu qw'itn'it, qwmwpi/_ntJ t tLbqmpwf.bp

Jwjp'it, fruq iwpwJp'it wJpw'itp'itf!' Jbfuw'it}rqwqw'it b'lw'itwqni/_t 

'1-wmwpqnLfJJnL'it'itbprri/_ uwlbPl! U{WtnpwumniJ b'it B15 ... B25 '1-UJ-

ubpfo, puq 4n'lwi/_np uu1ibp[!' B20 ••• B30 '1-wu•hpp J.w'itp qwJ flb{JIL pb

mnL'itbpJr91 

PnLnp tnpU[p uwibpp t;w2i/_wpqntJ b'it [!-Utn qpn'lnt'itwqnt/J-Jw'it, -C.w

pwqwJnLfinLfJJw'it /,_ '1-b!/rnpJw9pw'itbpp (-C./fi/_wJ.j!p )' 

fi'b' '1-wmwpqntfJJnL'it'itbpni/_ h. fJb' qn'lwi/_np uwibpf! w2fuwmntil b'it 

fo'it-i_U[bu t;Uw'itwJp'it uwihp, npn'it9 t;wzi/_wpqwJp'it fln.foi.pf! f!b'l-nL'iti/_nLJ t 
WJbU[bu , pbJ..U[bu 9n<JB t mi/_w~ 'itq. 2. 40-niJ;. 

b b 

'bq . 2. 40. 1Jw6qfa uwibpfa 1wztf_wp4 wJ/•L 

PnftlpHpf!· 

w - uwt' <bLqw,; U[W{''l_n<Lwq!.bpp tj_bplip 

Lfru1nbpp t/_pw, p- uw[' <bLt/_w6 U(W{'

'lnLLw~Lbpp flwpbpLbpj. t/_pw1 If- uwl' 

1bLtf_w.; qpnrz "lwmp b. "l"'l''l",J,wqfa tf_bpb.fa 

Lfaump t/_pw 

IJ.'JJ RlUW~ 2. ~ 

U'f12liwplfw!t1G &wb-lflipfl 6 d ·UIGiJ.wGwlfwG pnfll!!niJ. uwthJlfl 
111hJuGfllfw111G111huwlfwG gnigwGflzGhJll! 

' "lnrz"lwmfr ,;w /11ul! uwlfr 1 J Z 
· ~ ..,,., "' r:.. c J w qbpbufr <wJwp, qw/11 t/_w6 ..... .:- ..., s 

Uw£bpfr U1frUfl! 
s • ... ~ ... wJpwLfr 1nbuwqfr9, 4'1-. ..,,.,"' ...... ~ ... ~ ... ~..,. 

r:.. ~ -- 5 ~j U.ri w!.9 l bw/uwlw{'qw6 c ...,.,.,, 
.,.,, ... - ..., . ~ Lw/uw-

d.nrzwJfr L I l"'f'wJ/rf, 
c:..~~ 1wpJwf, 

!lqw,;pwJ./, 7wU1wpqnLfJJnLf.f,/;pnt/_ . .• 1 6-7 9 ,2 8 4 ,3 3 ,4 

fl,rzrzwd. fr'f tf_bptwt/_npnLfJJwJp 4t"l' · 

7wmwpq ntfJ J"'f,f, bpnt/_ ~ 10 ,2 8 ,5 4 ,7 3 ,'l 

l/l"l' 7wmwpqnLfJJnLLLbp nt/_ » 12 8,5 4 ,7 3 ,'l 

'1nrzwt/_np ( 4nrzbp nt/_ t/_lipb.) J) 8 9,1 5 4 

1.n.; . "· . J) 12 - 16 14__; 6 12- 14 10- 11 

'l-wmwr~nlpJn1f.f.hrnil_ uwihr: .Pw'lw/!w9pwqw'it lb'itphpntJ /,_ f!L'l-

t;w'itpwU[bu ~l_ JbJ. pbn.'iti/_w~p'itbpp '1-bU[pntil (ilfrLi_iL 12,5,qu/J2
) t;pJLw

qw'itntJ qfapwn.i/_nLJ bf, mwpphp &up '1-wm w pqntfJJnL'it'itbpni/_ uwibpt U.J'l-

"IP"P uwibpp [WJbwqw'it t;wmi/_w~l!P mwpw J.i/_wJ. &ILbpf! /,_ i_wfbpf! php

i/_ UJ~ bfi L q. 2. 41 -niJ ob pq UJ JnLJ u wn.w i/_ b L WU[ bu UJ pm UJ '1-f'"LJ b'it q L n l' 

'1-wmwpqnvfJJnL'it'itbpni/_ uw[hp, npnfip U[Wtnpwuurilw'it mbuwqbmfr9 wilb

'itwU[wf''f.b bfit llwuuwJw qw'it lfoLwpwpntfJJnLbnLJ qppw n.i/_n'l '1-wmwp

qntfJJnLfi'itbpni/_ UW[hpp w'iti/_w'itwqw'it bpqwpnLf/JnLfif! t;wu'itntJ t J,p'iti_IL 

6 40 u J -'fa, p u q l w Jb ntfJ J nLL l!' 300 uJ - p t 1.bn.w'it q wpw JP L b'it t; w·J wpi/_ ntil 

'bq. 2. 41. 'l-wmwpqntfJJn<LLbpnt/_ uw[bpfr 

1wmt/_w6pfr db.hp[! b. lwif.bl'l!· 

w - ~l"l' 7wmwpq1ufJJn<LLbpnt/_, p - n<rz

rzwL4Jn<L tf_bnwtf_npn<fJJwJp 4L"l' 7wmwp
qnL/JJnLLLbpnt/_ , ,,__ J.tf_w.;pwd.b. 7wmwp_ 

qn1./iljnLLLbpnt/_ 
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flS 

mq:, ijJq11,mif G?1uJurn11,u? muF I' ifil11,qZ i1Jq1mn puJq'J11,1uFf11u?Jmurm-o 

tG4'11,1mJ11m 11,i/FmJ 

-m7 pufbm11mJur l'I' !l-y t/inmli 1-dg 'JI/ p1uurnmJurmln ilJqG11,m(J 

tpu.eJF1uT{Jq?mp lLudpm mJ11, p1upJlimL 

-9ur ~ G'JmG p1umub fmppLqn t/T/J"fp tjJ9lmn puJ'l'!.'J1uif11u?Jmmml.t Tff 
-mJfimp0 tp1uurub f'f71p'J'L'ln ifTfJ'fp ifJqlmn p.uJq11,,11,1uFfliu?Jmmmli 

Jul? 71,m11, p1upJlimL9ur 'J,'f Jq;G'lmfi fUTf'f 'Jmp'Jmpm:, •p1uJ'l'J'Jmp:,1mn 

'lmifliuJm?.J'I J!i6'0 ifJ9nmpmJFmf 1Jimif.p iflmn p1uJl.tmLqur 'l'I J9G11,mB 

JmdmJupun p1umub fmpb0 :JqGIJmG flJm:, fmG?mu9 Tfm'J '!.'I 111uJbmL9ur 

puJ91Jp1uummm?11, p<l{m?1uJurn'lµ? p1uJlf'Jtjmub ifT/i!J'l'l Tf ifTfJ'fp tj'Jql 

-mn puJ'l'J'JwFf111u?Jmmmli tjlntjm Julu;j tpuJ'l'l'l1uFfi'wJm?J'I l!i6'0 tjJ9n 

-mpmJFmf iflmn 11,imtjp lqlJt/1 '!'I LuJm? ilJ9Luy 1Jm'1m'!Fml p1uJ91Jnm? 

-Jm? LupJlimL9m p1uJ9lmn fmpJmlmnf,m'J ;'lfl Tf 'lm?mJupun ;'lo(j 

:GifJ9Luy 'Jm?m'lfml Tf 'Jt/fmpmur'Jup 'l'I fmGm?Lmd i/J'l'l"m?Jm? 

LupJbmL9ur L9urnfm 'ID '!Fmtjp 'pwJ91mn fmpJmlmnfm'J Tf""'l 111uJbmL9ur 

'!'I J91Jnm?Jm? 'JmJ''Jmpm:;r 'l:i/'Jqlmn 'f'JUUl'fdflm?J'I 1Jm?mJupun ,GifJ'l'l 

-p1uumurm'1'J pt/m?1uJmn!Ju? Tf Gtj''Jmpimln 'lmfd:iuJpm tjJq11,dfmpmm:;r 

ilq'fi pul'l'Jlq ;J'l'lnm?Jm? dJm:, fmG?mu9 fmGm?Lmd GifJ9Luy (J-'190 

'I-dH&0) 'lifFmpmm'Jup Tf (1-V90 'IAH!i-r0J 1Jm?m1Jfml '(III-V8l 

'"6 l0} Luurmnflm 'lm?m'JFm?J'I 'J'I p1upJlimL9ur ( pwJ9Lu? 'l4lifp l9p 

-1u?9p Tf p1uJ9Lu? 'lifimJbq ,pwillnqli ifJ7lmn dpmfd1uJupmlJqp '!1ui? 

-'lmLL1u Ju1? Tf Jul?) p1uJ9.Lu? ifJ9,lmn 'l'luurqddm?J'I '!m?mJupufl 

1p.1UJ'f 'J'JlU f flwd 

-Jm:, ifJ9Lu? JmdmJupun 'ifrmlmJmnmpm:, '!mfdrru1Jfml mJ'J urnil 'pwurub 

fmpby ,i/T/dJq'J iflmn •GifJ'l'l'lmJpm n1uip nfm?'!m ~ p1upJlimL9ur 

(JA.-V"'AJ-V '8l"'Ol0} i1'lmJpm Luurmnjlm ifJ9lmn fmpJmlmn/m'l, 

tpuJ9'Jmfqnfn J9dJmur 

79Jrnmm? ~ ifl9Jm? ilp1uJupm'JmJpm ifJ9lmn puJ'l'!'l1uifl'1u?Jmurm{, 

1Jmp 

-mj ifdfmpmm:, 'Ji/fmJpmm?J'I if9p.Jmpm:, fmpilqd ilJ9p ~ piupJmurm? 

('Jmfdw'!iml ifdfmpGmd ifJ9ifmy} 1JmFfiw'l1uFm?milmy urnil il?µmplm:, 

G'JmJ'J pwdln9b n1ufp ;!fl'/ Tf ?'IP ;'lo(j 1J9'Jl'lm:,imln if.bJm? III pm? II 

l91Jifl fmpJl.tmlmum '!'I LuJm? 'lmFfl1u'J,1Ufm?,mifmy urnil •Gtjnml.t if'lmJ 

-pm fmpumJif'? p1ulmn fmpn/m? ''lifJ9lmn puJ'l,'l'l1uFfiw?Jmmm{, 

tp1u-6r '6 ''1'! fmpur ~ GF1u6 n9lnl'!tf 'n9ln 

-'Jim pu'!1uf'1'lmLL1u 7'1'!.if'Jmnf,uifr ~ ifl9Jm'1 i/Jiffmpf 111u'lm'1m'lfJu'b 

;'qfv===-tq 'V/Ir.J ;1=-'q 

J9Jb ~ ifl9J 

-m? 'I ,ilm1Jqpup tjfmtjGJ'l'lif mJ'l ?nif 'V iln9J9'1mp t/ilfmp,urm:, tjJfmpf 

;:s 
pu1q?m'JmZ'1, l'Jlf p1u'!?'Jil1'm:, il'J'l'J'luJm'Jq? 1JmFef;1uJ'lmf ifnqJ9?mp 'jmi 

-?'JmLLw ilqpJml'mj Tf tfn;qJq?ml' {tflmpo) if'Jfmpy Ju 'pu1q,'!11ul.t17,il 'pu'J 

-1uFtJrru·?Jmmmli 1puF?'!mL111u ifqpJml'm:, tfm'!'IPUP ifFmifGJ'l'!i/ Tf tf'n9J9Jr 

-mp t/dfmpmm:, mnil ~ pwpWJt/Jmnfui/r il'J1uitfiu?Jmurml.t Tf•fmJfmp0 
1P6'ff~:}q 

1
1f 

,t/'!t/1'1 'tf'lm pf min '!milf 

-wJmnmpm:, tj'Jlf'JUl'!'fP"P tfJq'J,mtfGJ'l'!if G'lmJ'l mnil •i/Lu? iumu?mv 

-mil punqJq?mp ifqpJmpm:, 'lifnqJq?mp iffbmlJmlJZ pufbmpmJm p 

n'/17lfJmpZm:, 

11mftJ1U•pufmlfmilmy. utnil '7 '/J'l11m'/Bmr 

-Juij;9li utnil il1mn 'iliff>mpuim:, 11'/fmJpmut 

-lfJ'I ifqpJmrm:, 11'/df'mpuim:, '/Bmuinmt/t 

'/J97mn puJ911•puftJ1ulfJmU1m<(, '6f '(:" '~'l 

·I'··· , ... -,.. 
. D , 

fuc;5'0-'g~ :r 

Gt;1" -,!'-----' '·---~ ~ 

'q =~ -'-1 "Pq 

Pt6tr2q _-.:r -
'_ "'u1 G :p,o__ 
_, -~£{ 

--+ 

+.-C-~-~ -·~=-=:!t_ q;~~;-mt __ ;} 
I 

:( 6t •g ''1''!} pud-fmpurm:, '!t/FmJpmm?Jq ifqpJmpm:, '!'I pw'! 

-tfJmnfuifr ililfmp.urm:, ifGmurnmifr mJ'l nif,lq?Jmplm:, ililfmpl]y. if'lmn 

:( [ u] n;qm) ~ fmp<pu:,mlnm il'liuilfwJpm 

tfilq<l'f,ilfmpurm:, ilqfi mJ'l if'lmJpm Mm 611,mum Ju 'piupJm ~ GF1u6 pu? 

-Jmplm:, 'lf/q 'i/11,mJl'm 11,m?m11,Fml G1Jmum 1qJmurm'1 ~ if'TqJm? '~ Jiluz/t 

71 l'I' 00& il'lwFfi1uJyilmd G'luJu •ilJqlmn puJq11,'!wFfiw?Jmmm-& 

t"'q~ =H ,ilJmpwb 

ifJq'!'J1UF!frru1JFm7 tfJqLu?, Ju]u;/ mJ'J ~ p,1upGJqp 'lwff]r1u'!Fml 11,t/fm?!fmp 

-Zm:, ifLu? nqlnJu n<tjlq?Jmf'~m:, i/Jq,'!iffmpmm:, ilq.g ,~ 'J1uF?'!mLL1u 'Tf 

ilJ!f''l'!'uf1it1u?Jmurmli p1uurm:, fl ''!.u'!m? n.qlnJu ''ltJmub fmpiL9n iflmn Ju 

if'!mil '11,1uF?'!mLlnu 11,mFfl1uJyJm;/ q Tf 'lmFfl1u'!Fml q =l;q nqlnJu '!11 p1um 

-ifl.t ilJq'ld<fmpmm:, lmpJu'l mJ'l ntf'lql/'flmplm:, 'Jm1£lrruJpm urnil illmn 

:lmn 11,i/fm11mf'l!

?mJmnm:, nqln'l11,i/ '?mm 11,mFfi1uGqlibm iffmfb'!mb '!m?mtfrqn qJqurJqZ 

LupJm mJp mJ'l 1U iflmn Tf tfilfmp'JuqJ' Jm?,murbo fmp1n/Zmd ifrm7mJmnmp 

-m:r ,~ f'lupJmurm? ''lu11,m? nqlnJu •il?JmpZm:, '!m?m?ifurmmn i/l'mfl 

1i/Jqlmn fmpJmlmn/m'! '!mitfwJ 

-yJm;/ pn OF Tf O& Jmdm'!innfnmmmlnmpm:, ''!mitfiuJm?Jq p g l Tf p 6 



( UfWmjt "iwf.tb[f.thpfi, ,,bt)wf.tf.tbpjt /,_ WJL1i) Jfiw91th£nL {wJwp f.t"iwmwqw

.t:wpJwp t uw[hpfi G.wqwmw1Jr1t 1tJrumbpjt9 qnLpu Pn'LUL wJpw1tw1fi'1t 

J.n'lbp: 

Uw[bpfi pwpi!.pw9Jwf.t {wJwp f.tpLU hwjpwJwubpniJ m'brzw1qpi[niJ b1t 

4 o'lwqf.thp, npnf.tp "Ihm/! t W'Ufwl{ni/_ fuwpufui/_wh LJif.tbf.t qn'lbpfi pbmnf.tp 

Jbt_t 

1.!uUl. zfr1twpwpn._p1w·1t <wJwp wpmw'fpifn'l qwmwpqnip1ni1t1tbpnif 

UW[bp[! "Ihm/! t pwi[wpwphf.t 1.luUl. 1168-80 umwf.t'J-wpmjt* "iw,,w1t1.-

1thp[!t Uwqw11t fuwfumblnif WJ'l umwf.tqwpm[! 1tzi[wh uw[hp[! JM Jw

uw_Jp wpmw'fpifnLJ hf.t w11w1t9 wJpwf.tw1Jt1t h[nLumf.tbpjt, -:w-&.wfu f.twlL' 

{wpp qn'lw1fi1t 1tfo'umbpni[1 

IJ.wmwp'qnLPJni'f.tf.tbpni/_ UW[hpjt wJpwf.tw4._npJwf.t bpqnL ufuhJ·uf1hp 

phpi[wh hf.t f.tq. 2. 43-mJ: 

1-' 20 30 
GI- +ft -
(<)t _;i ___ J . r·· ----- J c I I 
!;..: 6 : t - __ :.__:_/ 
~ I 

wJpwfnui{ npJ wb ufu/,J wfibp, 

w- Lwfuw1wpi/_wJ wzfuwu'"'l wJpwfini{, 

p- uwpi[wJ u1zfuwuin'l wJpwfini[, q.

"{UJUJhpf> qpw <;hfii{n'l uwlf> JwJf'wJwup, 

•- -:uwLLbpf> i[pw <;hL{n'l uw1f> JwJ
owJwup, 1- 4wp4wu, 2- LwfuwiwpqwJ 

wJpwfi, 3- <{_Lpkf> 9wfi9, 4_ Hppkf> 

9wfi9, 5- wzfuwurn'l J.n'lbl' 4wp4wuf> 

4wq_J ntJ, 6- w1TpwbWJfb b1n•UU1 

1.w1qwqwf.t /vUl. 2fi1twpwpmfJJnL1inLJ wJbf.twlwJf.t mwpwhniJ bf.t [!U

mw9b£ q[np '1-wmwpqn~Jntf.tf.t,bp nL1tb9n'l uw·[hpn•i/_ J/rt_.t:wpqwJpf.t Jwh

qbp[! (fi1ti_Ufbu /,_ i[bpf.twhwhqhpf!)• 
0

Uw.qwJ1t WJ~'l hw~qbpniJ Jbt) JwuwJp 

uwlbPl! nplLfo9b i!.LLnq z.bf.t qw"lif nLJ {bf.twpwf.tf.tbp.fi {<bhwf.tf.tbpfi UfU.1U1bpfi) 

{,hm, fiuq Uw[hpfi bpqwjf.t;,,lqwf.t b'lf'bpfo JJrt"- q.mf.ti/_n'l 2-3 uJ [WJ1ini.,P1w1t 

qwpwf.t1thp[!, npUfhu qwf.tnf.t, t.bf.t L9ifniJ pbmnf.tni[ ( [!w1tjt np w11t w2fuw

mwmwp t )1 Uwhqhpjt qwmwpJwf.t WJ'J-Uf.ftufi mbfu1tntnq.Jtwf.t UfU.1f''f..U.1'1-n'-Jf.tf.t 

t, npni[ /,_ pw9wmpi/_nLJ t f.tpw1t9 Jwuuw1wqwf.t /£fil'w11n.J11ni1t[!t Swpphp 

* CTaHeJIH )KeJieso6eToHHhie MHoronycTOTHble Ha np11po,D.Hb!X nopHcTbIX sanoJI

HHTem1x ,!l.Jlll nepeKpb!THH iKHJ!blX H o6m.ecTBeHHblX 3,!l.3HHii B cefiCMH'ieCKHX pailonax. 

PCT ApM. CCP 1168-80. 

8{ 

"iwm-G.wnJ.1hptt1i[ {w-G.wfu z.fi UfW{Ufwf.ti[nul uw[hpfi <hf.tJwf.t u1u{pwJh2m 

funpnLPJnL1t[!t 
LJJwf.t t)whqhpf.t {!f.t'fnLf.twq /,f,, w2fuwmh[ JpwJf.t nL'lrzwi!.pq. pbnf.tif_wh-

,pp f.thppn, wif.t tL uw[hpji mwpphp G.qi/_wh[!f.tbpji "- qwpwf.tf.tbpfi G.w[!hpji wn

qwjnLPJwJp: Ub1uilfiq wq1fh9niP1w1t ,'1-h"i[!nLJ WJ,'l"IPufi hwhqb pp "wp

pnLPJnLf.tn,J ufoHLnif qtt2m1 Jn1tntfrP '1-fi·uq, t.fr qwpnrz LJrwpJb'./! qbpUfnif 

1U"fW.t;ni/_•b£ zbf.tpp {npfoq_nf.twqLU_f.t /,_ ,nLrz'lwi!.foq. qnf.tumpntq9Jrwf.tbpp ,,WJLU

U1h'l wzjuwmwf.t[![!i npjt {bmiLLU'f.t/!ni/_ tl /u,frum qbpUfni/_ !fJ,i/_wqnLJ t tbf.t/!f 

uh1uJwqLUJnL1tnLPJnL1t[! (Jwuf.tLUi/_npwUfbu ULU[/t Pn/iz.l!Jr "''l'lnLPJwJp)t 

blf.th[ni[ if_hpf.t wuwhf.tbpji9 'fWUILUpqn4JJnL1i1tbp m1tb9nrz uw[bpni[ 

hwhqhp qwmwph£Jru wHpwJbzm t fuumpi[ UfW{Ufwf.tbl tt. 78-niJ pbp

i{_wh 9nL9nLJf.thp(!i {wqw.nwq 'fb"fpntJ ub1uJjtq lf1_llif.t'i.tbpnLJ "fbmp t 

.t:pwJwpifbl WJ'J-"iPufi uw[bpni[ wpi[nrz hwhqbpjt9• 
ltnqwl}_nr uwthr (qnrzbpni[ qb"lfi f.tbPI!"-)• U.1u uw[hp[! pwrrqw9wJ bf.t 

bpqnL bpqw11twqw1t qnrzbpfi9, lwJf.twqwf.t qn'lbpfi9 /,_ pnLf.t uw[jt91 Sfi"lw

J/if.t uw[hp[! wnwifblw"ibu wpi[mJ bf.t •1tw/uw£wpi/_wh, m1tb1t 0,4.X1, 5,X6 J 

wf.ti[wf.twqwf.t t.wifibp /,_ qwpnrz bf.t qph[ Jfi1tz."- 25 qu/J2 JwJwf.twqwi[np 

pbnf.ti/_whl! (1tnpJwmfolf_ pbtif.t·i/_wh[!}• lizi/_wh lfn'lw.i/_np uw[bpfi mbu,p[! "

<fiJ1twqw1t z.wifibp[! 9"'19 b1t mi/_wh f.tq. 2. 44-nLil t 

t4. 2. 44. J/f>!<;wp4wJ/>b JwJ4hr/> 
Jin'[hpni[ f,hppk uih'lw'lr{n'l uw1Jt 

JinLuuipn•4ofawL. 

w- uihun i[bpk}t9 /, hp4w1Lw4wL 

4uip<{_wJp, p- wJpwfiwi/_npJwfi ufuh

Jwb ( hp4wi!.w4w!. 4n'lhpjt ll"'l'i[wJ 

wzfuwuin'l wJpwfi,.i{_), q.- !.wfuw1wp

qwJ wlfuwuin'l wJpwfini/_ hp4w1Lw

l/wfi 4n'lf> <;wuii[wJpp, 1- ll"'l'{wJ 

,,,zluwuin'l wJpwfi , 2- !.w/uw1wpi[w~ 

wzfuwuin'l wJpwfi 

l/nrzwi[np uw[bpjt {wzi[wpq(! pw'lqw9wh t pntf.t uwt,fi m [WJ1iwqw1t 

qn'l-bpfo wJpntfJJwf.t /,_ bpqw11twqw1t tqnrzbpjt wilpnifl1U.11t, G.w[!wqwJnL

finLPJwf.t ni '1-b!fmp_Jw9fiw1tbpjt (-&.qi/_whpp) "wzif..wpq1tbpfr9• 1.wzi[wpqJwf.t 
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{wilwp fiwfuw"l.bu [!fiutpnLJ bfi uwlfr ;_UfJ/ibpf!, npnznLJ ilzutwf[wfi { uwlfr h 

fipw t/_pw qwutwpt/_ntz zbputbpp uhpwqwfi ftizpn.f!) nL JwJwfiwqwl/_np phnfi

t/_wqpfibf'p Jhqn,PJnLfifihp[!1 -&zutnul pnLfi uwlfr, [WJ,fiwqwfi /,_ hpftwjfiw

ftwfi ftmlbpfr {wzt/_wpftwJ/rfi fln.frl/!fi,bp[!, npfr9 {butn wfi91finLJ fipw uutw

ut,frift UJ It w fi { w'z "-w p It /r fit 
llfrp_w'iiftJwl [WJfiwf[w'b ftn'l.bpfr wn.ftwJnLflJw'ii 'lbUf,pnLJ pnL'ii uwll! 

{wzt/_wpftnLJ b'b np"{bu pwqilwifln,frw wfrfuqh[p, bpftnL nL'l.'1."'-;fljwilp wz
/uwutn'l. UUJ[ ( utb' u § 2. 4, 2 ), fru'ft [WJ'iiwftw'b ftn'l.hl'l!' /rfi;_"{hu Jwu'fiwf[fr 

wJpwft9wq utwt/_pwJJrfi {wurl,l[wq/!P Jfrwfln.frlll {bqwfi, npfi UJIMuUJUJnLJ t 
bn.wfiftJwb ftwil ub'l.wfifr op'bfi,pnt/_ pwz,fut/_wq pbn.fit/_wqpfr wq'fb!f'nLflJw'ii 

- utwftt 

"Un.n'l. JnJbfiurfibp,fr JMniflJnLfifihp[! UJJ'f"ffrufr ftn'l.fr fln.fr;_pwJfrb k ;;b_ 

bwpwbwjpb ;;wutt/_wq[!fih['p {wJwp {wJUJ"{UJUlUJU/uuifiwpwp qwpb[p /; [!fi

'fnLfih[' 0,7Mo /,_ 0,3Mo, np.mh'l. Mo-ii finLJfi fln,fr;_,pnt/_ /,_ phnfit/_wq/!nt/_ {w

uwpwft {Mwfifr fln.'pJ_iJ!WJpb wJbfiwJ'M qn.n'l. JnJbiiurfi I;: 1.h'fiwpwbwjph 

{uiuit/_wqpfibpnLJ .lwJfiutftuAi nLJhpfr Jbqnt.fJJnLfi[! npnzt/_nLJ I; unt/_npwftw'h 

b'l.wfiwftnt/.t 

bpftwi-fiwf[wfi ftn'l.bl'l! uw[p {but Jbf(urb'l. '1frurwpftt/_n1.J bfi np"fbu 

utw'4_pwJ/rfi {wurt/_wqpfr .\wuwpwft .\bqwfi• 

U.Jfi 'lb"f[!"LJ, bpp UW[,p t/_pw qnpqn'l. finpJwutpt/_ JwJwfiwftwt/_np 

pbn.fit/_ wq/!l! Jbq I; 10 ftu/ J2~fr9, funf'.\nLf"I I; mpt/_nLJ uw[hpft bpftwJbw

ftwfi ftn'l.hl'fr Jfrt.k ftwutwpt/_n'l. ftwpwfifihpfr {hfiwpwfiw1/rfi .\wutt/_wq[!fihpnLJ 

utb'l.w'fph[ t/_bpkfr wz/uwutn'l. wilpwiirit/_ ilb·ftwftwfi bn.wft9wq {wp{J ftwp

ftw·u /,_ 'fpuifip 'fpur'bl npUfbJJ pwqilw1{Jn.frz.p wiifuqh[pt r/,bptl'{p'ZJWL ftwp

ft wu fib p /r b p ft w p n '<fJ Jn Lfi [! { b'b w p w·fifr ( "{ w p qn Lbw ft,/r) w nw fi 9 /!PS wt. k i! w Ju 
"{but[! I; t/_bp9fibl .uwlft {Jnfti,wfr Jbft [!wl1nf''IP9 nz. "l.wftwu• U.J'l"lfrufr ftn'fiu

mpn1.ft9frwJnt/. q_'!lqftbpJt ftn'l.wt/:np uw'lbl'l! bpftwJfiuif[wfi nL'l.'1.ntcflJwil,p {wz

t/_wpftt/.nLJ bfi npUfhu uurwur/rftnphfi wfinpnz {wJwftwpq ({Mwfi) -&frqhpfr 

t/_bpwpwzfuJw'fi .\w.zt/_wn.JwJp' JnfinLJt'/1 {bqwbwJfrb uw[bpn4_ ftn'l.wt/.nf' 

qwqftbpfr bpftpnnwftwfi ;;Mwfifibf'fr .\wzt/_wpftfrii ~wJwfiJwfit 

'-ln'l.wt/_np uwlfr ftnfiuutpnLft9pwfi 9nLJS I; urt/_wq fif[ . 2 .. 44-nt.Jt 

Uwfuwfwpt/_wq ftn'l.wt/_np UUJ[bpp bpqwJfiwqwfi ftn'l.bf'[! wJpwfiwt/_n

pnLJ bfi Jbftwftwfi pwpi!pwJnt.p i!n'l.nt/. ftwJ K-7 'fLUUp -&n"{wfint/_ k 

bn.wft9wq .\wp{J ftw[iftw·unt/_, np[! pwrtftw9wq I; [WJfiwf[wfi /,_ JnfiurwJwJph 

&n1zbp,fos (tft. 2. 44, 11): 

Uwlhl'fr LWJbwqwfi ftn'l.bl'l! wJpwfiwt/_npnt.il bfi Jbft'wf[wfi {wpfl 

bn.wft9wq ftwpftwunt/_, "l'l! pw'l.ftw9wq I; bbp[!k/r wzfuwutn'l., lwJfiwf[wfi k 

JnfiurwJw·J/rfi i!n'l.bl'ftSt flnt.fi uwlfr wilpwfiwt/_npnt.il[! ftwurwp·t/_nt.J I; 3 ~wpp 

bn.wft9wq 9wfi9hpnt/_t Upwfi9p9 Jbftf! ('iJft. 2. 44, 9-1) ULU[p {Jn.p;_[!Wjp'iJ 

Jwunt.J wfi9iint.il I; fibp,pk/r zhpurnt/_, fouft LwJfiwftw'b ftn'l.hl'fr Jnur pwpi!-
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pwfint.J /; t/_bpup zbput[!' lfJnLu bpqnt. 9wfi9bp[! utb'l.w'fpt/_nt.J bfi Uui£Jr t/_b

pup zbputnul' bp'qWJfiwqwfi ftn'l.hf'Jr Jnut U funpw9t/_nLJ fipw1fi!J Jht,t 1.h

bwpwbwJpfi 9wfi9bpnt.J (fi:ft. 2. 44, 9-2) wzfuuimn'l. hfi { wbriJruwfint.il 

hpftw1fiwf[wfi Jrn'l.hppfi nL'l.'1.w{wJWS An'l.bf'[!t 8wfi9bf"[! "{UJUJ{'WUUJnt.il bfi 

Bp-1 'lw"''P wJpwfiwJfrfi twf"/rSt 
Pw'l.1JJ[!W9/rwftw'b zhfi[!bpnt.J, wn.wfii!p·fi 'lbUf,pbpnt.J, .l;wp.fl wn.wu

JRW'l. uurwfiw[nL fi"{wurwftnt/_ ftfrpwn.t/_nt.il bfi ftn'l.wt/_np UW[hp, npnfip urh

q.u111pt/_nd hfi ftn'l.:hprt.t/_ 'lh"l.Jr t/_bpkt Uui:ftwJ,fi LUJ'f"f,frufr uw[hpnt/_ qwd',fth

pnul f!Wf''fWfint.J b'iJ {wurwftp ftwutwpJwfi wzfuwurwb,pfihp[!1 pw9p WJ'f 

lfn'l.ihpnt/_ t/_bpik mb'l.w'fpt/.n'l. uw[lhp[! /!P•l fi"{wutLUftw.\wpilwp hfi fiwk f[nfiu

urpnt.ft9frwJfr wzfuwurwfi[!p urhuwfthurfr9, ,pwfiijr np fipwfi9 uh'l.Jt/_wq qn

HlnL LwifinL/JJnt.fi[! (ftn'l.bl'fr [WJfint.fljnt.fifihp/r qnt.Jwpf!) pn,pp l;t 

iwrp fin~ uw1hr: U..fiftwpftwu UfLUfib[w'Jft'ii k Jnfin[p{J "fwur'hpnt/_ zbfi_ 

J!hpnLJ pwt/_wqwfi/rfi [LUJfi ftfrpwn.nt.flJnifi nt.fibfi 12 ••• 16 uil {wuurmfJ1w'b, 

'1bift ubfiiwft,fr ;_wpbpft, {wpfl, {nq uw[hl'l!• npnfip frp,hfi9 bqpbprot/_ {bfi-

4._nt.il bfi UfUJuthpp t/_pw nt. wzfuwurnt.J hpqnt. nL'l.'1.nLflJwJpt f},J'f"f.PUP uw

lb;p wn.wt/_hlnliflJnLfi[! fipuifi9 "f.WUlf'llJ.UUJJwb UfwpqnifJJnt.fifi '/;t 1.wpfl, 

{nq uw[hpfr Jftwtf:npfr qwfiqt/_wd-e pn,ppw9fihtnL {wJwp fi"{wutw'qw{wp

'1wp I; [JbfJ'k phuinfifihpp ftfrpwn.nt.fJJnLfi[! • 

3. ~Uw&&hr 

1.Mwfiw"lwfihtwJ.pfi qw~ftihpfr {bqwfi·fihp,J! J,pfi;_IL 9 J {Jn.frlpjr 'fh"{

/!nLJ ftwpb[p I; "lwurpwuutbL {Jh' unt/_npwftwfi /,_fib' fiw/uwtwpt/_wq bp1ftw/l

pburnfip91 lfbq {Jnpz..pfihp/r 'lb"l[!nt.il fi"{wutwqw{wpJwp hfi fiw/uw[wp-

1/_wq <bqwfifibp[!t 

f!·uur {wutt/_wq/!P AL.fr {b·qwfi•fi1bp[! [pfint.il bfi nL'l.'1.wfiftJnLfi, urwt/_pwJpfi' 

.j_bpkfr ftwil fihp[!kp UW[nt/_, /,_ WJl i!kbpfr (lift. 2. 45)t 1.Mwfibbpfr {wurt/_wq

~/r fiwfufiwf[wfi ;_wphp[! [!fi.11nt.fit/_nLJ bfi' 

h=(1/10 •.. 1/15)l, b=(0,3 ••• 0,4)ht 

650 
300 

2J)0 

87 



6R 

l/J'l'J'Jmf'l!r 71 l/Jqlmn ~ fmpnqmmnfm'J rwG'JuJu 'rwJq1!fmf 'JFYJ 

1(b 'Lt '6 '1!'J) piuGm'l,ui.n 

-qd l/J!{'J'JmJm1! ~ p1urJmmm1! 71 '( 'J'I fm fnqmmnflm'J riuil1JmpG1! 1ml'r"" 

Uf'Ef) ilJnJ1u'Jm 'Jt/fmpmm'l,u!' '!'I piurJli1mLqm 71mq:r1u'l,FYJ •( d 'm 'Lt '6 

'1!'J) ruGull/p 'l,mpG1!muq 'Jl/fmpmm'J.u!' G1JmFptfiJ' 'J'I p1u1JGml/r ilJqJJmur 

JijliJq'!. qmmln:uuln 1Jmn/nmmmlnmpm!r fm7'JlimLqm pw7myJmd !f'J.UU1!fd 

-iJm1!Jq IJmin 71 f''U'Jf11f'l!r 'J1hl/y. LupLq
1
n m/lmh 'l'I lmum LqmJu 'piun 

-mp if71i/J'l'l ifJ'l'Jif1JmrG1z 1(b 'm 'U '6 ·1!'J) ruGull/r 1JmpG1!muq 1JifFm1! 

-mmlmm t/il'1'1,1!my.Jm1! Jt/hmlt/p U1!f!r t/JqLuy bummnflm t/11m'Jmil 'Jmn/ 

-nmmmlnmpm:r fm7'1J"!Ju(!/ nJwb GifJ'l'J'Jmf'l!r 'l,'I piupGmt/p il·IJuJu <JqLuy 
'I, tfF m 'l,mJ pm J'lU f 'f,.Lu(!/ 'l,,l/ nJrnli Gl/Jq,rpufn JmdmJu pun Jm pm !r 1°ul1J mur 

-m1! ilif'Jm7'G1! iumub fm7'by p1uJ'l'l,!'1uGmifr l/J'!'JwFn 71 l/Jq'l,'l,mf'l( 

1ilJnfNJq 7mfl'4:riUJq7' 'I!/ piupGmmn um'l'!r G1U1q'l,Gm'l,umqd iJ·J11Jil'f,mfG'1 

:(b 'U '6 '1!'1,) J'l'JplUGmJunf l/J'171Y Jqr/Jmm 'J'l p1Udmmm1! piuJ1mnif 'J 'JifF 
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-ifli '!ifJqp1u 'Jm1!m'!.Frrt7 Lu11'1 lmum J""'!.lUFeJweJJm:r l/if'lm7'G? pwiflnqu 

nFYJ 1(b 'U '6 ·?'J) pw7my.if7' fmf'JilmeJ 'J'I p1u'J!' um'l!r G1U7'!'JGm'l,m1! 
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'J'l'Jnm7Jm7 tJJm~ fmB7mu'I 

z-7 11 i-7) 1mrqn/n 1mpJu"fm1miJ 

-pm -ii 
1 
ilifn'lur 'Jt/;/murJm -m 

''JmifG71uJ1nn1u7 if7m11ubJmln 

1/fm'1Jp oz-MH '9f ·;; ·In 

EIEI 
l/iffm7'urm:r l/'Jmfq~ ,pm1! ( f'lUUlfilfl,'ll 'lm1!mJqrlm'l1uiliJm) nJlU-b Gl/'lmf 

-'l!r lm'lr ~ LuJm1! umq:r G1ulqJmmm1! ilit'lm7''81! il'Ju '(m 'U '6 ·1!.,'l) 'l44 
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'!.'I f'lU7'Jmmm1! ''Ju'lm1! nqlnJu 
1
i1Jnil1JmpG1! '1Jnwin 71 .JJ'l'l'!.m{'lf( 

1piu-9t '6 ·7'l -} fm7'Jqd 7,m'Jl/'Jo '1,mpJurmm1!wJmn,'lu1! '1'lmf'I( 

:Gl/Jq'!nm7.Jm7 Mm n/m11'lm ~ pwpJlimLqm 

il'lmJpm Lummnflm fm7'Jm7mnfm'l '!.ifFmil1l/ufl p1UJ!f'!.'lmfg:, fm7'Jmlmnfm'I. 

1i1Jqrrl1Jm:rmln Jw'lm!riJJ'lil '1,mpJu7'mm1!1uJmm1Ju1! G'lmJ'J 7'u1qf1,mln!rmln 

'ruJq'lnm1!Jm1! fmG1!muq il11J11 rm1! 1U1!J11 ~ J11U7'Jmmm1! JmdmJurun 

ilpwJu"Jim'JmJpm l/J!/'l'lmf'l( :ilp'lu.rn}mmlp.uJmn~,u~ ~Jq~~m~q( 
1'1J'!'l1lmy.t/7' 1Jt/fm1Jmp:rmn 4.Jpnf JI mnil 1!~m7'lm:r ~ J'1UpJmmm1! 
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-117mn 'JifFm'lmf'l!r (!/1'/lu'lu!' ;lpmpumf.lm:r 'JmpnfZmrl,mJqr '1J1bl/y. lq1! 

-Jm7'lm:r 71 'Jmfl/!r l/lqluJu'l,m 'l'!Ju74mmmn 'iflt/uffmpbmrl nqlnJu 'n/m1! 
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-'J'l'!r mJ7' ifJqnmJm'l'l!r 'Jt/fmJbq il'lmf'l·!r rJJq 'pwJ11iflngli Ju pm1Jnm J1 
•!'' u J' b m1! 4'1!m 'JmlJl ~ J'1U rJ m_mm,, ii,,µ m pZm !r 'lm ltm'11/m m urn G 'J.m J 'I 

6lmdm71m9:r 'Jlf'l11m'lmlJl 1!Jm:rmpbmd 1i11ifu(!/mpbmrl 'l,'I p1ufLqmn 'l1n 

-mifp mq:r l/J11'J1ufn ilJn'Jmfl/':, if'J'17'fmf '~ 7qipnm 'l'lliJm nqlnl'J</ 
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-'luqrl fm·7'n/ZmJ 1fm1mJmnmpm:r nqlnJu 'ilfm"Jlb'lmb 1Jm1!m1f'ln l/'Jmf 
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ruJq·lmn fmp'JlimLqm 71ilJ'l'l l/<lnqb ruJq,Lu1! 1!nl/ 'iffmf'Juqrl fmpnflmrl 

qrm1mJmnm7'm:, ~ p1upbJuLm:r 'lt/Jqrr'lmfl/lj pwillngli 1/dq1!fmf puJ 

-q1mn fUj 'flJm:r 71 puJ'f'l'J1UFtJ1u7Jmmm'b :il~Jm}Zmg ~Jq9~m~q( 



bnpwJ,frL q94_wfipfi,bp, ~bt}wfifibpfr ~wJw"(wmwufuwL JwubpniJ "(bur/! 

~ urb'lw'lf'bl "fn'l"fWIDh Lbp'[.frf' 11bmwtLbp ( urb' u Lft. 2. 46, lf-1 }: 

pj lf-5 -~
1 

_ 0 "' _"-, I } , lf-4 _ 1-

pl -Lf-·f:~ ! , - --;tp 1---- - I - - - - l 

L ·:t - I 6 ,, _...,__ - ) 

~I !?_O -1 lf-6 
l' - P ' ' LIS 6 - 7 ° ' .- 7 

r --~\ ~, / - - --, 
r--- - - k';f ' --- -- -;!, 
1~-==---.- I • _I ~/- - : :-.::r 

lJ-4' ' tf-t1 .. 
!,q. 2. 4'1. 1.wt/_w11n4Jr "f"'f''l.n•1'w4fr /, uiwfi 'ist/_wfipfihpf'-

w- u1w1' pwpAw4Urfr t/_pw "wmwpt/_n'l "nzm "gl/_wfi/! (MM-20 uhpfrw), p- uiwll 

filwpfit/_w~ hr'iwfilplimn!,h pwpAw"fibpfr t/_rw !iw111Jupt/_n'l t:n11w'iw"fwJ/rfi !iat/_w1'p 

(HH-04 uhpfrw), elf- wmu1'9 pwpAw"!,hrfo 4nzm "94_w1'p, J _ t:bfiwr,,,-S,wifr1' 

wzfuwmn'l wJrwf,, :J- 4wpC.w41'hp, 3- UJnt1'frg 11nLf>U fi/n'[!,t/_w~ .\b!,wpw!,wjfr!, 

wz/uwmn'l wJrwf,, 4- mb'lnul 4wmwpt/_n'l phmn!, J 5 _ mwzmw4wifr1i hnw4-

gntJ, 6- Jn,fimwJwif'1' hnw'ig-nul, '1- d/,wl/_nr "fn'l"f"'mb filbrfil, 8- filnfr111wifr'il 

wz/uwmn'l wJpw!,, 9- u1wfi Jbt mh'l."''11'4-w~ w1'l11n,fiw4fihr (ti.wJ z"-h1hp1'br) ' 

10- Jn1'mwclwifr1' iw11'w4w1' dn'[hp, /J- 1 ... IJ _'1 "fn'l"f"'mh 1'br11/-r 11hmw1Hr 

§ 2. 7. ~wl[w.J!mU1 wGfihb"wG. b"wb-lthp 

1.w4_wpn4_/r wL~bttwL ttw,J-ftl! J fr!. u Jn LL w J fr L Lt p n fa l. p w-

J fr L uwlbf'fr ~wJwftwpq. /~, npL wLJfr!.wftwLnpbL ~bL4_niJ ~ UJnLLbpfa 

~wl/_wpni{/t funJw;ftlibpfr l/_pw (&.ft. 2. 48 )t 

U1nLLw9wL9[! unl/_npwpwp wpl/_nLJ ~ 6,X6 J i_wpbpfot 

1.wi[w/!ni/./t wLl.t;,b,}wfl t}wttl{bp[! ftwurwpl/_nLJ bL bpftinL uJubJw1n14_' 

Jbft ftwJ bp"ft!nL nL'l'lntJiJwJp urb'lw'1f'4.n'l J,/rfu1ni:Lw1frL Lt ~wJw"(w

urwufuwLwpwp Jbft ftwJ bpqnL nL'l'lnL{JJwJp LpwL9 l/_pw ~bL4_n'l Pnfrt

f!WJfrL UW[bpnl/_t 
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U.nwt.frL '1b"fpnLJ (Lft. 2. 48, p) pnfrt_pwJfr!i uwlbf'l! ~b~l/_nLJ bL fun

JwftLbpfr b. Jbft nuz'lnLPJwJp wb'lw'1f'4.W~ J.frf.UJnLLw1frL UW£bpfr filwpbp

Lbpfr 4.f'wt 

bpftpnf''1 '1b"ff!nLJ (Lft. 2. 48, w) /Jn/rJ_pwjfrL uwlbf'l! frpbL9 b'l_pw

q.;t}n4_ ~bLl/_nLJ bL J.b.,1[ Lt JJnLu nL'l'ln4JJwJp urb'lw·'1f'4-w~ J.fr!.uJnLLwjpL 

UW[bpfr /Jwpbpfibpp 4_.pwt 
P'b' Jfr!.uJnLLwJfrL b. f1b' /Jnfri.pwJftL uwlbf'l! ftwpn'l bL LfrLbl unl/_n-

pwftwL ftwJ Lwfuwlwpl/_wtt bpftwf1pburnLfr91 

u!i. J. 48. 1.wt/_w/!n"-fr w!,.\/u)wfr ~w~!ibr/r !infiu111pn<!i.u1frt/_ ufubJwfrhrl'• 

w- hr'in< n''l'ln<fi/JwJp mh'l"''lf't/.w~ Jf1tUJn<frwJfr!, uw1brnt/_, p- Jh'i "''l'ln•filJwJp 

ur£11w?pt/_w~ JfrluJn<fiwJfrL uw/hrnt/_ , 1- br"nL n<'['[n<filJwJp w z fuwmn'l filnfrl/!wJfrfr 

uwihr 
1 

2 /, 4- Jfrtuin<frwifrL uw1br1 3- .\wt/_w/!nt/_fr /uniw'iHr, 5- Jb'i n•'l'lm

fJiwJp wzfuwm11'l filnfrlf!"'JfrL uw1hr 
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ll·frtuJnLUwJfr't uw[hpfr ( U[WH[thpfr) [WJUntJilJnLUU f!U'fnLUi/_ nLJ t 
(0,3 . .. 0,4)1: /!um ~wmi/_w.t/!fr JJJJ'I UW[hpf! LfrUnLJ bu lfntzwi/_np lfwJ wu9. 

[!tuq·np' 25 ... 30 uJ ~wumniflJwJp: 

lfb,lf ttLtz'lnL{JJwJp ~hui/_ntz PnJr.uwJJrt uwlhPI! lfntzwi/_np ht (hplfnr. 

hplfwJUwlfwu Ii. -G.wlfwmwJfrt lfntzhpni/_), npnt/! nLUbu 1,2 ... 1,5 J [WJ

unt/IJnLu, 15 ..• 18 uJ ~wumnL{JJnLUI 

bpftnL nLtztzntflJwJp .t:.hu.i/_ntz {JnfruwJfrU uwlbPI! ~nq Ii. ~wpfl bU lfwJ 

hq_phpnLJ lfwpntz ht ntUhuwl lfntzhpt Uwlfr ~wum1ntf1JnLU.f! '10 •.. 14 uJ t• 
lunJwlfuhpf! lfwpntz hU Lfrubl ~ntt ~wmi/_w.t.f!fr "wJ uu.wJ,hr.1 

tlwttlffr umwmfrlfwlfwu ~w2i/_wplff! lfwmwpi/_ntJ t h[th[nq {Jh' :Upw 

wJpntzr.wlftuU w2fuwmwtpfr U {Jh' WlltuUJ.fru mtupphpfr w2fuwmwt[!p ptnLJ

{Jfr9t 

llfrtuJnLUwJfru uw[hpf! uni/_npwpwp i/_bptwJwubpnLJ nLuhunLJ ht 

i/_hpli.fr w2/uwmnrz wJpwu, npf! hnwlf9Jwu Jfrr.n9ni/_ Jfrw9i/_nLJ t mhtznLJ 

/unJwlffr i/_pw mhtzw'lpi/_nrz wJpwufr ~bm, Ii. lfwmwpi/_ntJ I; phmnuw9nLJt 

'1-pw zunp~fr,i/_ JfrtuJnLUWJ/rU UW[hpf! 'fWllUnLJ ht pwq_Jw{JnJrz..f! wtfuq_btfr, 

Ii. upwu9 .t:.huwptuUwJfrt ~wmi/_wq[!'Uhpf! lfwpntz ht i/_hp9ubl ptu9wuwlfwt 

ttnnrz JnJbumUhp: ll.J'IUffrufr lf9i/_wu[!thpfr wnlfwJnL{JJwU 'lhU[[!nLJ Jntpw

.f!WUlJnLp nttztztttJilJwt JfrtuJttLUWJpU UW[hpf! mi/_Jtul zwp[!fr UJniUhpfr ~bm 

Jblfmhrz 'lfrmwplf'i/_ntJ ht npU[hu lf•n•zm ~wuqnLJ9u.bpni/_ pwq_Jw~wplf, pwq_

Jw{Jnfrll! ~wpfl zptwuw•lfuhp1 llwuuwqnp 'lh"f[!nd' ntrzrzwil.frq phnui/_wtt

/!P wq_rph9nL{JJWU Ubppn, Jfrr.uJnLUwJfru uw[hpf! lfwphLJr t 'lfrmwplfhl wfi

lfwfu 2pr.wuwlffr9, npUfhu pwq_Jw{Jn/rz./! :;wu ll.J'I 'lhUfpnLJ uwlfr ~wzi/_wp
lfwJfrt {Jn/rz.[![! f!U'fntti/_nLJ t 1,05 (l-2Ccap), Ii. ~wzqwplff! lfwmwpi/_nLJ 

t -G.frqhpfr i/_hpwpwzfuJwu ~wz:i/_wnJwJp: 

llhlf ttLtztzttL{JJunfp ~hUi/_wq {JnfrJ./!tuJfrt UW[hpf! wz/uwmnLJ ht np

U[bU ~wuwpwlf 'uwl, frulf hplfnL nLtz'lnL{JJwJp ~hui/_wt}uhp[!' np

U[bu JfrwflnJrw hq_pwqttni/_ ~hti/_wq uwl' ll.J'l"lfrufr .f!Wnw•lfnLUfr uwlfr {Jn/ri_

pwJfru JnJ1/;umf!, ~tu1zi/_fr WllUh[ni/_ Upw Jwuuwlffr wJpwlf9nLJf! frp hq_

pwqqni/_ wu9tntz lfnrzbpfr ~bm Ii. Jfrr.uJnLUWJ/rU UW[hpfr wnwil.qwlfwt, [!U

lff!ftlfbLfrnt,{JJnLU(! lfwph[fr t l!tlfnLUb[' 

M-(gp+v,)I~/27, (2· 59) 

npmbtz gp+Vp-t qwJilffr Jhlf pwnwlfnLufr Jbmpfr i/_pw qnp.tntz LPfri/_ phnu
i/_wtt/!t t (-ri>1), 
lp-u' uwlfr ~wzi/_wplfwJfru {Jnfrll!f!t 

llfrtuJnLUwJfru Ii. Pn/r'l.f!•wJ'fru uw[hpmJ qnpttn'l .tnntz JnJ'!iumubpfr 

J/;qnL{JJnLtUhpf! npnzb[ttLQ ~hmn WU9.tnLJ bu ·upwt9 tnpJtu[ ~tumi/_wqp
ubpfr .t:.w•zi/_wf11lfJw'UU f!Um wJpni,{JJwU, pulf wt~pwrfhzm 'fb"{pbpnLJ lfw-
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mwpi/_nLJ t ~w'l:i/_wplf twli. f!Um -C,,lf'i/_w.t/!fr nL -$.wphpjt pw9t[wtt/!Jr [WJtnL

fJJwlu: . 

Pw9fr ,i/_hpn~fruwl ~wzi/_wp1,lfUbpfr9, ulfwmfr nLuhtwlni/_ wJt ~wuqw
JwUf!f!• np ~utupwt[np t J'frt!uJnLtwJfru Ii. PnJri.i.p.wJfr't uw[bpfr JfrwrlwJw

uwlfJw j!WJ[!WJnLJ, wt'~pw<Jib2m t lftumwpb[ twfi. wJptttzf qwM(Ji wJpnt

PJW'U ~wzt[wrf'lf !!'um 'f:hpmwJfru lfnmpJwu' Jntnlfrfl wt.t;Mwu ttwttlffr ~wz

i/_wplffru ~wJwuJwu1 

Uwllbpfr wJpwuw;t[npntJi[! lfwmwpi/_nLJ t WJ'I mwpphpfr lfnuumpnL"

mwi/_npJwu f!U'f'~wunLp Ufw'~wuy.t.bpfru ~wJw"lwutwufuwu1 llfrtuJnLUWJ.ht 

uw[hpp bplfwJUw·lfwu wz1fuwmntz wJµw·ut f!Um UW[,p [WJtnt,{JJwt uni/_n

pwpwp mbrzw'lpi/_ntJ t ~wi/_wuwpwi_wlfu 
lunJwlfuhpf! Jpr.uJnLtwJfru uw[hpfr9 ifrnfuwu9i/_ntz phn.ui/_wttpfr9 wn.wt 

blfntz -G.frqhpfr wq_'fb9nL{Jjwt Uhp[!n ~wzqwplfnLJ ht [!Um wJpnL{JJwt Ii. 

i/_bp/i.fr J.qi/_wq qnmnLJ bplfnt ttLtztzttL{JJwJp mhtztu'f('ttLJ tuz/uJJJmtttz wJpwtt 

llJntuhpnLJ wnwr. hilfntz -G.fr,11bpfr Jh.tnrflJnLuUhpf! np·nznLJ bu' b(irb

lni/_ zpr.wuwlffr ~wzi/_wplffrs lfwJ Jnt·nlftiP wft~b.twu ttwJ!lfbpfr UJnLtibp,fr 

J nm wi/_np ~ wzq wplf.frt ~ wJ wtJ wt: 

tlwttlfu frpwlfw~w9i/_ntJ t ~hmb.Jtul ~wr.np'lwlfwtnL{JJwJp. Jblf ~wp
lffr pwpil.('nt{JJniu nLUb9ntz UJnL'i),hpfrt ~wq9untJ bu ~wi/_w[!nt[fr JunJwlfUbpf! 

Ii. ~bunuf uJnvtbpfr "{tupwq:ttni/_ wt9un'l bplfw[Jphmnub b[nLumUbpfr i/_pw 

(u1lf. 2. 48) ttL wJpw1lf9nLJ Upwt9 ~thmt flpp9 ~hmn funJwlftbpfr i/_pw mb

rzw'fpntJ bu Jpf.UJttLUWJpt Utu[hpf! (b/J-b qwJ..lfp lfwmwpi/_ntJ t (!Um wn.w

f.pU ufubJwJfr• WU[W twli. ttw.tlffr JJnLu nLtz'ln1.1(JJwJp uJnLuhpfr wn.wU9f!ni/_ 

wt9tn'l [JnJr1lf!WJp'U uw~bpf!), WJtmJ~,kmli. lfwmwpi/_nLJ t ~wtnf'''I ~wplffr 

UJttLUhpp JnUUltudnd[!t b.{Jh Jfrt~htwpwtwi;fru UW[hpf! Uw/uwmbui/_wq t 
'fwpil.thl wtfuq_h[fr, tu"{W funJwlfth,pfr i/_pw utibtz'w'fpi/_nLJ t wJpwu, npf! 

hn.wlf9i/_nLJ t UW[hpp i/_hpfi.p qttmttLQ TfttL('U {Jnrzti/_wq wzfuwmntz J.ntzhpp 

~bm, Ii. lfwmwpi/_ntJ t phmnuw9nLJ• ll.J'I phmnU[! U['Uf1wUw.[nL9 ~hmn 

Jfrr.uJnLUwJfru uw[hpfr fJwpb[!ubpfr i/_pw mhtzwr'fpi/_ni:.J b:u J ·frr.{JnJr.uwJfrt· 

uwl'bPI!• Ii. lfwmwpi/_nLJ J lfwpw&tbpfr phmntw9nLJt 

1.ntt ~wmi/_wttpfr funJwlf.ubpfr Ii. UJnLthpfr lf9.i/_wun uni/_npwpwp lfw

Lnwp.i/_nLJ t UpwU9 J ,pfU umbtzqi/_ntz pbmn1fih bp;fr.Pt,bpfr Jfrtn9ni/_ ( mb' U 

[2, 24} )1 lJ.J'I 'lb"fpnLJ tU[wmwlfw~wpJwp t ~wi/_wpni/_fr UJnLthpt wtht 

2-3 ~wplf•fr ,pwpil.pnL{JJwt: 

§ 2.8. l.tu1'.W1!ntf.]l-dnGn1]1p lrwlrlfl:q1 

1.wi/_wpn:i/_jr-Jnunlfr'{J qtu,}-,lfbpf! u.ni/_npwlfwt lfwJ tw/uw[wpi/_wq hplfLU{J

phm•nub ~wi/_w[!nqfr mwpphpfr9 Ii. upwu9 i/_pw Jmbtzw'lpwtt Jnunlfrfl hp

qw{Jphmtlufr.9 lfwq_Ji/_wq ~wJwm.btz wz,fuwmnrz ~wJw•lfwpq ht: 

rJwqlffr ~wi/_w12ni/_fr UW[bpnLJ mbrztu'f('.i/_ttLJ t {Jllpil_f!WJpt wzfuwmntz 
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wJpwLf!, fouft ~bbwLLhpnLJ' flnfrli!"'Jfi.L wzfuwmnq /,_ l"'JbwftwL wJpwLf!t 

SbqmJ LpwL9 i/_pw ftwmwpi/_nq hpftw.[J;pbmn1rfr pbmnLfr UfL'1w9nLJfrs .t;f;_ 

mn 1:wi/_w[!ni/_fr mwppbpf! JnLnlfrfl bpftwflpbwnLfr 1:bm Jbftmbq wzfuwu'"LJ 

/;f, np"lbu Jfr•wuLwftwL 5 wmi/_wh[!p ftnfi..um,pn1Jft9/rwt Sbqni:J ftwmwpi/_nq 

pbmnLI! 1'wi/_w[!ni/_fr mwppbpfr ~bm zwq1ftw"1b[nL t;.wJwp qbpt_frLL,/;pfru ~w 
JwUfwinwufuwL Jwftbpli_nLJflLbpf! l1(hm[! t LfrLbL wL~wpflnLflJnLLLbpni/_, 
mL;bLwL Hp:u ftwJ 'fllLf"U ,f!L'ftwb Jwubp ,PbmnLb bpft[/.Lbp umwLwtn'L .t;w_ 

Jwp "- WJLL t lwi/_w[!nqfr mwppbpfr JnLntfrfl pbmnLfr ~bm z</ii/_nq Jwftb 

f'UnLJ/JLbpf! Ufbm[! t l"'i/_ Jw.ppb[ /,_ pbmnLfr mbqw'lpmJfrs wLJfitw"lbu 

wnwr. ,"{wmbl 9bJbLmwftwflnq1 1.wi/_w[!ni/_/r /,_ JnLnLfrfJ bpftwpbmniLifr Jfit!,_ 

wL~ {' wJbizm ,,_b 11(.[!b p nLJ ft w "I t um bqb.ifnLJ L w /,_ ~w.i/_ w,pni/_/r m w {'['·/; p.fr 
9 

'lnLpu {JnqLi/_nq ~wJw"{wmwufuwL wJpwLfr Jfitn9ni/_ (~bbwLLbpnLJ' Jwu

Lwi/_npwUfhu , l"'JLwftwL wJpwLfr Jfrp_n9ni/_) : 

l wi/_w.[!ni/_fi-J,nLnL/r/J bwb~bpfr 1'w 'l'q'w f1:ftl! /,_ ftniLumpnLftmw.i/_•npnLJf! 

ft wm w pi/_ n ,J t b tL hJ ni/_ L.p wL 9 w·zfu wm w Ll!/r /; piftnL .p nLLPS' 

lJ.nwtJ1L </inLLnol, bpp 'lbn JnLnlfr.fJ bqwLwftni/_ ftwmwpi/_wb pbmnLf! 

J.bn[! lP pbpbl wL~pwJbzm wJpnL/JJnLL, w z.fuwmnLJ h't JfrwJL ·~ wi/_w[!ni/_fi 
mwppbpf!' npUfbu Jfrw{Jnfrw wqwm ~/;Li/_wb 1'bbwL ftwJ uwl, npnL[! 

Uf/;U1!f! t ftwpn'T'wLwL ftpb[ fr,pb'L9 ub<fiuJ,ftwL 11._wLqi/_wbf! , frpbL9 i/_pw mb

'LW'lf'i/_Wb JnLnLfrfJ bpftw{JpbmnLb qwLqqwJ.I! /,_ JnLmw·rlwJfrL phnLi/_wb[!

Lf; f' ( w z/u w m n 'l p w:Lri/_ n f' Lb p fr , qn pJ.fr I! Lib pfr, zJ. L w L Jn ,p,b f' fr 11._ w'L q:i/_ w J. Lb-
1' l' "- "'JLL) 1 .. 

/Jpftpnf''I </int [ntJ' JnLnLfrfJ pbmnLfr wL~pwJbzm wJpnt/JJntL J.f;~ 
pbpb[nt9 '.'blJ1n, qwJ.ftfr mwppbpf! w zjuwmnLJ bL Ll'fril 1'wmi/_wb,[!ni/_, np

Ufbu pwqJw!{Jnfill! wLfu11._btfr ~·w·Jwftwpq, ftwnnL9i/_wqpfr i/_pw qnpJ.nq Lf'/ri/_ 

pbnLqwJ.[!p L:p[!n: U.1u <finL[ntJ J.wtYftfr 1:wzi/_wpftf! ftwmwpi/_nLJ t ~w-
Jw"{wmwufuwL JnLntfrfl bwbftfr ":wzi/_wpftfrL 1'wJwLJwL' 1'wzif_/r wnLblni/_ 

C.frqbpfr i/_bpwpwzfunLJf! t </,bf'!frLf! ~Lw-pwi/_npntfJJntL t mwtfru <finnws

Lbl ~bLwpwLwJfrL J.nn'l JnJbLmLbpfr JbbntfJJntLLbpf!, ~bmhwpwp ft ~b 
Lw'{'wLwJfrL w z/uwmn'l J.n'lbf'fr [!WLwftp nL "l"'f''Lb9Lbl ftsi/_wL[!Lhpfr ftw
mwpni:Jf! t 

"v.ft·wmfr ntLbLwtni/_ J.w~ft,fr w zjuwmwL,pfr wnwr.frL <finLLfr JwJwLw

ftwif_np pLntJfJf! , ~wi/_w[!nq:fr mwpp.bpf! Ufb'm[! t LwfuwqH[ WJL"lbu, np f!UU1 

"'J.'1 </inLLP <.w zi/_wpftwJ. wJpwLI! ufrLfr wi/_blfr , l!"'L f!Um 0bpftpnf''1 <fi,nL,f,p 

1'w zi/_wp.ftwJ.f!, np.f! "- mb'/."''lf'i/_nLJ t J;,wll/_'wl!ni/_/i mwppbpnLJ1 

lwi/_w[!ni/_fr mwppbpfr LwfuwqbJwL f!L'l~wLnLp "fW~wLp_Lhpf! 1'frJ

LwftwLnLJ LnLJLL bL, fr'Ll .nf' ~wJwLJwL ~·wifwi!ni/_,fr qwJ.ftbpJr ~wJw"{W
mwufuwL mwppbpfrLf!t 

'ilwJ.ftfr mwpphpfr ftsi/_wL[!Lbpf! JfoJiwL9 ~hm /,_ zbL11fr "'Jl ftnLumpnLft-
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sfrwHpfr ~hm ftwmwf"J/_ni:J .bf, JnLntfr.P b(l1qwP,phmnLnLJ mb'l"''lf'ifwb 

wJpwLfr , 1'w'i/:,w[!n;i/_fr bpftwflpbmnLb 1mwppbpnLJ mb'l"''lf'i/_wJ. Lbp'lfol' 

Jwubp.Jr ft•wJ LpwLs,/rS 'lnLp,u pn'lfri/_wJ. wJi[lwL/r nL Jn'frnt/r'fl pbmnLp Jp

t_n91ti/_t 1.wi/_wi!·n't/.fo mwnbpfr J ·nLmwJJwrL fts1i/_wL[!L'ibpf! (bwJ..qp wz.fuw

mwLf!p wnwt_/rL <finLlP ~wJwp) ftwmwpi/_nLJ hL LpwL9nLJ fln'lLi/_wJ. UfN'l

UfWmb fl.bp'lfrf' Jwu·bpp hnwft9JwL Jfitn9ni/_1 

1.wi/_ wwt'i/_p - JnLntfr.11 ftnL'umpnift9pw1Lbp Lwfu wqJ.hlfru ~ wLA.1Lwpwp-

i/_ mJ t 'lb'ftwqwpi/_bt .f26 }-ni/_z 

l.Jnqwqnr ~w~~hr: 1..wi/_w[! fl'1} JnLntfrfl ft,nqwi/_np J.wJ.ftbpf! pwq.Jrw-

9wq /;L ~wqw[!nqp ~MwLLbpfr9, LpwL9 i/_pw ~bLi/_nq 1:wi/_w.pni/_fo UW[h

f'P9 ft JnLntf41 b[i,ftw1/Jipbim1TLp9t 
'li ft. 2 . 49 - nLJ pbpi/_wq t ~wi/_1w,.pni/_jr Jrflint/rP ~.nqwi/_np J.wJ,,qJr qnLu-

mpnLft9P"'JP opfrLuiftz 

'uft. 2. 49 . 1.wi{w1m/} JnL nt.faf/ l)U w· 

'1J u11f.1' 6u11~ftf. ftn1'uurpn<y9f.w . 

1 _ 'fifuwi[np l)bhw'bf. l)wi/.wpni/./1 

mwpp 1 2 - <wi/.wpni/.1' ftn'lwi/.np uw1 , 

3- uw1hpf. b.pftw1'bwftw!J ftn'lbpf. .;b

IJwpw'bw1f.'b 4.w pftwu , 4 - Jn.'bn1fr 

f/w9.!w'b pbwnfi b. .ll 

J f' j J ~' .~.--:s@=J. ~41~-- :::; -,--"1-<,, 
'C ~~. ~ 2 ,· .. ·g I 

1.wi/_w.pni/_fo- JnL"ti/rJil ftn'lwi/_np bw~~hpnLJ JnLnlfaP pbmnLp bwif.wll! 

Jh_frL ~wzi/_ni/_ ,ftwq.fmJ t wJpnqt_ pbmnLfr J.wtf.wtfr JpL•]_U 30%-J! i 
0 

fr:uft 

"'J'I pbmnLnLJ mbqw'lpi/_nq wJpwL[!' wJpn'f.p_ wJpwLp ftznp JifrLlu 20 Yo-f!t 

U.&lih~wf. ~w~~hr: U.iu qwJ.ftbpf!, 1'wi/_w.pni/_fo wL~MwL J.wJ.qhpfrb 

-:wJwLJwL , P"''l·ftw9wJ. bli UJnLLbpfr q{'w 1:hLi/_n'l .t:iwi/_w[!n1} bpftW1flpb

mnL·b funiw.ftLbpjr9 /,_ Jfrr,u1mliwifr'L nL fln:fiol.l!wJfrL ~wfuwlwf'i/_wJ. Junzn

l'"'l "'<fi uw~bpfr9, nprlL9 ·i/_pw mbqw'lpi/_nLJ t JnLni.frfl bp;ftwfl-phmnLt 

fli/;' JfrtuJnt:liwJfrli Lt pb' pnfrJ.l!"'J/rL ~w.i/_w[!ni/_/r ,uw·Lbl'I! uni/_npw-

P"'f' wpi/_nLJ b1L 1'wp/J ~nJ. , wnLif:wqL 5-6 uJ .t;wumn~fJJwJp: 'ilwJ.qp 

wLjuqb[,jr 1'wJw.ftWf'Cf 'F"'f'd.Lh[nL LUfw mwqni/_ Lpw 1'hLwpwLwJfrL Jwub

pnLJ' pw9wuwftwL JnJbLmLbpfr W'l._'IJwfi uw~JwfifihpnLJ, hnwft9wJ. 

9wfi9bpfr Mi.nil_ mh'lW1'1f"4-nLJ t wzfuwmnq wJ{'w;'ii, npfr9 1'b1mn ftwmwp

i/_nLJ t Jnfint/r'fl p1hmnfil!' lJ.J'I pbmn'ii/r 'zbpm.Jr ~wumnLPJnLfif! fln/rl.P"'J/rfi 
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lU -1, 

Lii 

17'u,,m1JmL7 tJif1u'Jul' 1'1 l'iuJmmm,, JmJ 

-mJu7'un 'BiftJTiutjJ ifil1JmU1mnfZm BtJmJ'l 7rul111Jlq 'ilJ7il['if:, tJifTm'l'IPmln 

-mp ifJ7Jmlm1J1uTn 17'u,,m'lmL7 l'fi/lu'lul' ,,11 'flruilmlrm:, ,11 197'Bm'lm,,mJif 

'J'I LuJm,, i/J'f/itl'if:, 1JifTm1J'17'mlnmp Lu7'JlimL11;m ,,mm ifJ7mmln LuJt, 

:ilJ11ill'if:, fliflu'lul' 'J'I Jml'Jm:,m,,mmmlnlJ •GifJ 

-'1'1,'lml'Tmln 'lmf'pmm'lul' 11 IJml'n/uiftmL'flll h''lmJ'l pul'l'll'I '1'1uilln9u ifJ 

-9iftm7 Julµnj if'J'lill',if( 11JifJ'fill'if:, flruilm7'm:, j f'1U7'Jm il'liuTfl1ul9pm11m 

l'iuilln7u ifJM1uTn if7'uilm7'm:, 11 iff,m7'·ln1mb Jiluift ifill'i/( 1pu,,.m1JmL7 

if7'uifm7'm:, ,,'Id 11 fliflU'Jul' ,,'Ii/ 'l'I l'iuJmmm,, i/J7ill'if:, 'lifMmu'[J 

tiftm7mJmnmpm:,'lm 'l!/ 

fm7'n/ZmJ i/J7•'1,iffm7'1J11'1J Lu7rliJuLm:, IJifill'if:, BifilfmpGiuum,, JJ'I n7lnm,, 

-mm:, 'l'iuilln11u ifJ7Lu:,m'lJ 117nm['m:,'lm 11 1T1ul'f '!'I Jml'Jm:,m,,mmmln'l 

IJfm['mb'lmifl' iltJmJIJ lj 7'u'Umy.mmln ,,n.if' Mm. tiJJ'f'!.;lfmpmn'l 'l'I ['1UIJ 

-B11Jmnm7rm:, 7'uiftm7 f'll' ilJ7il['if:, ifniflnMYJ 1,,mlll ifJ71JilfmpG1uum,, 

11 ifJ7il'1,'{l pJ7JmJpJmJ '!'I l'iu7'Bm'1,m,,mJif 'lJ'lill'if:, fmJmmml'm7 

:iliffmp 

-mnil'l, ifillJ.'fl 'l'I ['1Uf1,B'fJmnm7rm:, 7ruiftm7 Giflm,,m'l,ml'l i/J'lill'if:, 'lifimlJ 

-77'mlnm.p 1J'l'l;Jfm7rmn'1, iftm7mJmnm7rm:,'1,m 'lif'lm,,m7'mJ '1,'1 JupmJm'J,'1 

,l'iuJu mn.il •BIJmll'ifl' '1,m'l,'{lllUf',, ln1u:,lif1,il iflJmJ'l, Ju •ifJ7iftm7 if'nifln'lfm 

1117'Bmmn 'l'I LuJm,, i/J'l'l'lmJJ'l'l ifJ'l;Jl'if:, Mm mlnm 'ill'if:, 'Jifp'Jmum 

17JlimL7m ,,mm '1,mTn JiuT7'1,milmJ1uT ;J'l,'IPJuift qfl'f ['1UJ'f'l'lml'Tmln fmp 

-Zi/'1, lll'fnm1'm:,1J,m 1u lT1ufl ,ilLu:,m'l,J ,,nif 'j f'l'I' ililfmpf1,117J LupbJuL 

-m:, 'lifill'if:, BifG'lmJ'l, '7'u1Tmil Jiluift '!'I fm7'JiimL7m i/J'l'l1uTn '{f}q 'Jqif 

-l't/:, ( 1Ji/fm1Jmf7:,) 1JifTmf1,7~mlnmp '1,'I l'iuJmmm,, ,,mm ifJmlmf1,1uTn 

:,,mm ifJM1uTn ifJ7d'f1,7l '1,m,,mJ7/Jm'1,11uTiJJm ,,Jm:,mifl' ,,,m'lifJo tJifuift 

JmJmmml''ll'm:, ,ililfmlr'l·V'f;J Lu7rliJu
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1.wJwurwpwt} .;frJ/!hf'l!• npU[hu f[w'iin'ii, f[wurwpniJ. h'ii Jn'iintfaP h'lw

'i.iwf[n1_1 

{!'i.i'l~w'i.inip wn.JwJp ur'4_Jwl zhb<,pfa f[wJ f[wn.ni91_wt}/!fa .;wJwp .;faJ

pfa f[n'iiuurpnuf[9fawJfa [!'iiurpniPJnL'ii[! f[wfu1_wt} I; pw'£JwPfa1_ q.npt}n'iifihpjt9, 

WJ'f fruf[ ll(wurG.wn.n1_ l;l WJ'ii U[hurp I; f[wurwp)h[' ht'iihtn1_ urwpphpwf['iibpfa 

urhfu'iifaf[wur'iiurhuwf[w'ii 9ni9w'iifaz'iihpfa .; wJ hJ wurniPJni'iiLhpfr91 

1.frJ.phpfa 'iiwfuwq.t}wifrL init}JwL [!hurpniPini'ii[! f[wurwphifau t;wLt!Lw

pwp1_niJ I; 'lblfw1_wptfht {23 }-fa UfW.;wtL2Lhpn1_1 

l.frJpfr 'iihppwLfr i_wtfihp[! f.t. urb'lw'fpJw'ii fu.npn~PJniLp npnzniJ b'ii' 

bt'iihtn1_ 'iipw 1_pw q.npt}n'l phn.'ii1_wt}pfr Jht}niPJniLfr9, p'iiwt;n'lfr 'lfrJw-

• 'ff'nl•PJniLfr9 ni '1b!f>npJw9frw1fa htflwp.f[t[hini t;winf[nif1Jnd1Hpfi9, uutn.-

tn'l zbpurfr funpnifl1n1.'iijr9 f.t. wu'ii' <wJwll(WU1WUJuw'ii CHuTI 2. 02.01-83-fi 

({40]) "lw<wfi2'iihpfa1 7; 8, f.t. 9 pwuw1Lnifl1niL ni'iih9n'l ub1uJ/if[ zptwL

LhpnLJ Lwfuwq.t)i1_n'l zbL/!bpfa .;faJILwurw'4hpfr f.t. .;frJ12bpfa .;wz1_wplff! f[w

urwphifau U[ihurp I; .; wzqfr wn.L,b1 L wf.t. CH uTI II-7-81 -fa ( {39 j) "lw

.;wL2thppr 

1.wJwd.wJL zhLphpfr f.t. f[wn.ni91_wt}/!Lbpfr .;fiJLwurwf[bpfa Lwfuwq.t}JwL 

1_hpn~frZJwl 'i.inpJwthpfr, .;wzqwpl[J! f[wurwp1_niJ I; puur hpf[ni funiJp uw.;

Jwfiw1fa'ii 1..frG.wf[thpfa' f[pn'lniLwl1nifiJ1wL f.t. 'lh!f>npJw9faw'iihpfa r l,faJLwurw

f[hpfa JwLpwJwuL t;wz1_wplff! zwpw'fp1_niJ I; ((1.fr.JLwurwf[:hp f.t. .;faJ/!hp» 

wn.wplf w1niJ1 

1.fiJpbpfr hhppwLfr i_wtfibpfa Lwfu ... Lwf[wL [!hinpniflJniL[! filniJLwurp1_nul 

I; f[wurwpht puur '1b!f>npJw9frw'i.ihpfr' LnpJwurpq pbn.'ii1_wt}p'iibpfa (yr=l) 
t;pJLwf[wL 'lniq.wf[9ndfa9 ( wn.wL9 t;wzqfr wn.'iihini uh1uJfaf[ W'£'fb9ni

fl1ni'ii£!), h1'iih1n1_ WJh "fU1JJwLfa9, np <fiJpfr urwf[ q.urLqn'l pLwt;n'lfrL .;w

'lnp'f'ln'l G'iizJw'b J.frt.faL JiUnif1iniLl! ifrLfa ur1_1wl p'iiw.;n'lfa Ro t;wz1_wp

lfw1fr'ii 11frJw'lff~LflJnL'iip9 ni_ w4_btfr' Pser:s.;;Ro, fauf[ wpurwf[bLurpnL pbn.L-

1._wt} t;fiJ.pbpfr 'lbUfpniJ Lwf.t. pser,max:s;; 1, 2 Ro ( urwppbp pLwt;n'lbl'fr t;w-

Jwp Ro-fa Jbt}nLJ/IJnLLbhp[! phpil/~_wt} bL { 40 j-,niJ }1 /J'niJLwurpt/._niJ I; LniJL 

UfWJJw'iifr9 oq.int/._ht Lwf.t. 3-p'f f[wpq.fa zh'ii.pbpfa (zh'ii.pbpfr pwrlwLniJ[! f[wp

q.bpfi urb' u {38 }-niJ) .;frJphpfa LhppwLfa i_wtfihpfr 1_hp2Lwf[wL [!burpni

PJnLL[! f[winwphtfru, b{lb p'iiw.;n'lfr uh'lJ.hifanif/JnLLJ! f!UU1 funpniP1wL 

(zb'iij!p Jbt} .;,faJ/!p f[pf['iiw·f[fa [WJLnif/JwL[! .;wqwuwp funpnifl1w'ii uw.;JwL

'iihpniJ, .;wz1_wt} 'iipw bbppwLfi Lfrzfrs) l.P JMwL.niJ: 

1.frJpfr 'iihppw'iifa lwtfihpf! p'iiurphifau "lhur/! I; 'iif[wurp nL'iih'i.iw1 'i.iwf.t. 

I[ n'ii uur p nif[ur fr1_ "I w.; wL{bb f'f!I 

1.pJ/!fr .;wur1_wt}.pfa f.t. WJL i_wtfibpfr ( wn.wLt!fiL .;pJ.pbpfr pwrfwf[fr fun

pnifl1wL, urw1_pwJfrL t;wur1_wt}.pfr cfw"lwt/._hLwjpL t;pJ.pbpfa lfn'l..fa £UljLni

flJw'ii f.t.. WJL'ii) np,.zniJl!, frLi_U[hu Lt. wJpiuLw1_npnurl! f[wurwp1_niJ I; .;bu9 

9& 

.fap' .;faJl!.fa. wJpnifiliwL ni G.w.pwf[wini'iiniPiwL "fWJJwLLhpfa9 hiLhtni[, 

'iif[winfa niLh'iiw1n1_ Lwf.t. f[n1iuurpnif[urjt1_ "fW.;wLf'iihpf!t 

l.frJ~/}h['jr .;.wJwl' f['ppwn.niJ hf.t '812,5 ... 822,5 'lwubpfa t}wl'i.ip p/,"UJnbt 

IJp"fhU wz,fuwurn'l wJpwL -\.fi'iTL:wf[w'iiniJ lffrrwn.1_niJ I; A-II 'fWUp d.n

'lWJ/rL wJpwiL[!t '1.fiJ/!hpfr 'iihpipwLfr Jnur urb']_wl'fp1_n'I. wzfuwmntz wJpwrbjt 

phurn'iifa "fUl.;"fW'iifa.J. zbpurfr t;wuUJnLflJnL'iiL l!'iiur'pt/._nuf I; [!UUI CHuTI 
2. 03. 01-84-fa "fW.;ut'iit_Lhpfr (urh'u ·Lwf.t. {45})1 

§ 8.2. U.nwGA)lG 6)1d~hJ1)1 ltnGuwpnd19)1wG h 6w21[w11'1t1! 

U.n.w'iid.frL t;pJphp[! f!L'l.;wLnip 'lb"fpnul pwtzf[w9wt} ht u w l w J Jr L 

,f w u fa 9 f.t. h 'ii fl w u Jn L 'ii fa 9 1 Un'iiniftP b'lw'iiwf[nt/._ f[w111wpt/._n'l t;pJ

j!hpfa uwiw1faL Jwul! wn.w1_btw"lhu Lwjuwq.t}1_niJ I; wuinfa-C.wLwJ.f.t., fauf[ 

~u11_w[!n1_fr .;pJ[!bpfaLl!' ppq.wt!f.t. (LI[. LI[. 3.1, 3 .2, 3 .3 ): 1.faJ.pfr 1_hr"ft Jw

f[hphni1P/r (o6pe3) f.t. 'iihrpw·Lfi Jfat.1.t. q.ur'ii1_ntz t;bn.w1_npnifl1niLl! t;wL'lfauw

LniJ I; t;pJ[!p Ll'fa1..pwrt!rnifl1niL[!' Hrund: '-lnLuinrnif[111fa1_ f.t. WJL "lwt;wL2'iih

pfr9 ht'iihin1_, hflb wL•.;pwc/h:zin I; ni'iihLw1 .;fiJ.pfi w1_ht.Jr JM pwf1dpnifl1niL, 

,pw'ii 'iirw UW[WJfi'ii Jwufa'ii'ii f H, nrp npnztf._niJ I; t;wztf._wpf[nt/._, WJ'f pwf1d{'nL

P1niL'iihrfr mwrphpnifl1wL uwt;JwLlihrniJ wp1_niJ I; nitz'lwLl[JniL <win1_wt}

.f!/r1 WJUUfbu f[ni_1_wJ-, bLflwu1ni'ii1 U.n.wLt!fi'ii t;pJ.phpp .;winwf[wq.t}niJ wpt/._niJ 

b'fi nL'l'lw'fif[JnLi'fi' Lhppiw'fip a U b l_wtj;.hp,p 1.,.1 1 7 .;UJ.f'Wpbf1niJ'Jut,Jpt 

1.fiJ/!fa pw17t!rnifl1ni'ii[!, Lhppw'iifr i_wtfihp[! 1 fa'iit"lbu f.t. .;wqwpnt[fa u1wL 

mwl[ wr1_n'l.. hL/JwuiwL .;w1111_wt}/!fa i.wtfibf'f!, np"fhu f[wLnL, l!L'lniLniJ 

b'ii 300 JJ-fr'ii , fauf[ uw1w1faL Jwufa wuinfa-C.w'ii'iibpfa nL h'iipwu1wL pw{'d.

pniflJni'iil!' 150 JJ-J,'L pwl£UUl"fUJU1pf[1 ll.uinfa-C.wL'iihp.fr i_wtfihp[! .;wurwf[w-

1/it}niJ Ufhin/! I; p·Linphl w1L"l.fr-ufi1i, np LrwLp i_{winhL G.'lJJwL pn.ipq.jt 
'iifauinhpf! (Li[ . 3. 1-niJ f.t. 'iii[ . 3. 2-niJ 45°-fr w'iif[J'"'ii inwf[ U1ut(11_wt} f[h-

mwqt}bpp)r • 

1.fi,J.phrfa 1_hpl.t.fa Jwf[bpkni1Pfa ·Lfazl! fun,pt;nip'f ·I; inr1_niJ f!L'ln'Lhl• 

t;w1_w.pn.l[fr u1n~'iihpfa 'lhUf.pniJ' -0,15 J, JnLnliftfl UJniLhpfa 'lh"f.pniJ' 

hfJ,h f[w t;pJ/!wJfrL 'iMwL, Lrw 1_b.pb.Jr Jwlf,bpl.t.niJ!J,/r 'iip2frli {w1_wuwp 1 

fauf[ 'iirw pw9wlfw1niP1w1'fi 'lh"f.pniJ' -0,05 J: . 

UnLntfrfl t;pJphpfr inwf[, w'iif[wfu pLwt;n'lwJfaL "fWJJw'ii'i.ihpfa9, funp

t;nip'f I; inp1_niJ w'i.ih.l 100 JJ t;wuurn1fl1wL B3,5 'lwufa phurnLb, fruif[ 

t;w1_w.pn1_fr {pJphpfr urwf Lni1L t;w·uurn~/Jiw'ii wt/._t.i.i'lh zhpin: 

1. lfn&.ntJiP ·fi}iJfhrp ~nliumrm~9}iwf. 

lfnLntfrfl wn.wLJ.frL t;pJ.php lfwrhlfa I; w'iiht fib' JnLntfafl f.t. fib' 
t:w1_wpn1_fi btzwLwf[v1_ f[wn.ni9tfn'I. zhL,phpJi u1niLhp,f1 urwf[1 
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lfnfini/rfJ UJnLfibpfr Lnw4 wpt/_ntz wn.wfid.fr'ii ~fril.phpfr 4nfiuurpn~49frw'ii 
gnLJ9 I; Lnt/_wh fi4. 3. 1-nLJ: 

lJfipwu1wfi ~wLnt/_w·J-/!fr i.wifrb!T if_bpgt/_nLJ bf, UJLUlfi ~·wUT,i[_wJpfr i.w-

fbpfrg 100 JJ-nt/_ Jbh: 
lf nfini/rJl UJnLfi[! ~fr,Jj!.pfi JJrw!ifi'h[nL ~wJw{' ~/rJl!frS lfnL{'U bf, flntz

finLJ finLJfi .pwfiw4/r u urpwJwq~/r '3.ntzhp1 /ifit. np u1w1fi w2fuwLnntz '3.ntz•bpfi 

bf, fipw f,/;ppb.fr JwunLJ: 1.frJ.pfrg_ 'fnL('U {Jnqfi{n'l pn[np '3.ntzbp[! wfinLp-

- v...i ) 
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1.J!i. 3, 1 . lfn'Lnlfrp UJn<'Lhrfr urw~ wri/_nq Jn'Ln1/>P <fu!/!bl'. 
w, 1- Jpwu1nf>&wfi , p - hrqu1uuif>G.wfi, 'f- bttwu,,,PG.w'L, 1 - u1n<'L . 2- <pJ/!P 

uw1w1/rfl 1Fwu, 3 - b'LpwuJnL'b, 4 - <pJ/!_fr wzfuwuinq wJrw'L, 5- <J.J/!fr9 'fn<f'U 

flnq'Li/_nq &.nqbf', 6 - u1w'L wY,,,wu>n'l_ wJpw'L, 7 - u1w'L {,_ h'Lpwu1w'L 1w1fiwl1wL wJrwL 

fi .bpfr 4wJ £WJfiw4wfi ~ntzh·pfr Jfringni[ Jpwg~m:J b_ ULnbtz~nLJ bf, 4w{'-

4wu1 np.[! funpwgifinLJ hfi J/ifit.k fibpipwfiJt J,nw wbtzwlfpt/_ntz 9wfi9[!, [!UU1 

npnLJ' WJ'f 4wp4wu.fr '3.ntzhl'fr fuwpufuJwfi hp4iupnLfi/JnLfi/! ~,PJ.pnLJ Ufhuip 

I; i/rfi/r f,•npJw1filbpn{ "(W...;wfilt/.n'l lan h[f4wpncJIJnLfi/r9 ni. UfWqwu: 1.frJ-

100 

pjtg 'fnL['U Pntz'f.'J/_wh .l.ntzh[f/r { npnf.9 phtnnf.jtg 1fl1Lf'U qurf.t/_ntz Jwuhpf, UJ{'

t/_n~J h'ii f.nLj'ii hl'4wf'ni..PJwf,, fr'iit. n{' ~.frJ.pnLJ 'iipwfig fuwl'ufuJutfi bp4Ul

pni.fJJnLfifihpf!} u UJLUfi <wJw"(wtnwufuw·fi J.•ntzhp,ft 49t/_wfi.pfih['f!, n~"lbu" 

4wtnfi, 4wU1wpnLJ ht wn.wlfrt ~wl'4/r ~wtnw4frs t/_hf'u, wn.wt/_hiwUfhu 

hnw49Jwt Jfrfngnt/_: U1w'fi i.npufrg wtfJhL/r Ufwppb['w'4w·fi U/l'n!f>frt/r dntzhl'fa 

lfhUfpnLJ filnLJ[lllLn['t/_nLJ bf, fiwu Jw4w'1frl'' wn.wfig hn.w49Jwfi, 4gt/_wfi.p

fih['t l/hfitn{'nfiw4wfi U l{rnpp W{'UJUJ4hfiurpnLnLfJJwJp uhtztlt/_ntz UJnLfih

{'nLJ pn[np '3.ntzhl'fr '49t/_w'fij!fihl'l! 4wp,bi.fr t 4wtnw{'hl Jb.4 ~wp,Pnifi/JnL
finLJ, fru4 Jb<t LU{'tnwqb'iiur['nfinLfi/JwJp w2/uwtnntz uJnLfihpnLJ' u1wfi JnL['LU

pwfiunL[' qntzJnLJ, ni. Ufw4wu hl'4nL ~wpfi/nLfi/JnLfifihpnLJ' fih{'.pufrg w·n.w-

lfrfi ~wl'filnLfi/JnLfinLJ 4shint/_ Jfrr/rfi '3.ntzhl'l!• t/_bl'ufr ~w{'fi/nLfi/JnLfinLJ' wfi4-

JnLfiw1/rfi '3.ntzhl'f!' l/gt/_wfil'fihl'fr uw~Jwfifih['nLJ Ufhtn.p t urhtzw'll'bl wfinL['• 
fib \ d -f' ni. wt/_bifr 10 .pwnnt/_ ( d-fi 4st/_ntz '3.ntzhpfrg ifrnpf'fr tn{'wJ wqfrJf, t)1 
Pnin{' Ln/r"(/r 491t[_wfipfihf'l! Ufbur.p t 4wur·wp.bi' UfLU<"(utfi..hint/_ fi['utfig qnfiu

U1['nL4tnwt[_n['Jwfi /!f,'1,;wfinLp U/w<wfiifihp[! ( mb' u {25, 37} } : 

1.wt/_w/!nt/_/r u1ni:fihl'fr Lnw.4 UJ{'t/_ntz J,nfintJrJI- ~jtJ.pbf'fr 4nfiuLnpnL49/rwfi 

gnLJ9 I; UJ,t/_wJ 'f..4. 3. 2-nLJt 

~r . 1~ -~ . .. l "! 
.D .D 

I a. _J + - +- a l , 

'Ii~. 3. 2 , 1.wi/_w/!n4./r liJnL'Lhpfr uiui lt wpi/_n'l_ J n'Ln1J.P <J.J/!bp . 

w- h'Lpwu1m'Lni/_ <J.J/! , P- h'Lpwu1w'L pwJwft/r "lwmhrfr wJrw'Lwif_nrJw'L ufub.Iw'L, 

9- w ttw'L9 h'Lpwu1w'L <J.J/!, 1 - <wi/_w/!ni/_fr UJnL'L, 2- h'Lpwu1nt'L, 3 - <frJ/!fr uwiw· 

1/r'L Jwu, 4- /;frJ/!Jr wzfuwmn'l_ wJrw'L, 5- pwJwqfr "l"'"'bf'fr bttwq9w<t 9w'L9hr, 
6- h'Lpwu1w'L qwµqwu 

lOt 



ll.J'1"1Pu,fa {pJph11/t {wJwp J'lw"t/_w~ bL JJ.w1ufiwf[wfiw91_w~ i_wVibr' 

Lh11pwfi{t {wJw11 1,5X1 ,5 J-fa9 J}tfiib. 6X5,4 J, 1,5 ... 4,2 J pwpA.f1nL-

f/JnLfillb11m1_1 
1.wt/_w/!nt/_ft UJm.1ihpft mwf[ f[wmwpt/_nq JnfintfaP {pJpbf1nLJ, fa mWp-

pbpnL/IJ•ni.'u Jnfinift.P UJ•n~fli_bf'.fr {pJp/Jpp1 LU['t/_n1.eJ t pwJwq, nf'1p Jb1 mb'l'W

'1f't/_ntJ b. wJpwf[9t/_ntJ { UJnLfi[!I UJnLfif! puJ(lwf[/r. Jbt_ mb11w'1l'blnL9 L. 
JwJw'uwf[wt/_npwU[bu ifrwJU1h ubU[bf'nt/_ wJ11w91ihfnL9 {bmn pwJwf[fi L. 
UJWfi Jft1b. qmLt/_nq ww11w.tni;Jljnt'Ur[! wt/_nLJ t B17,5 f[wJ pwpA.p ,,.wufa 

J w'iipw« wmp·q pbmnfi1nt/_1 

llpw{wpf[ Wf''1Jntfiwpbpwf[w'/J zbLpbpp bf1lfhJnL'l UJnLLhf'p {pJpb

pnLJ1 bfJb UJW.b hJnL'lbl'Ji wpmw.[!JrL ifi{tu~b.p}t J{t1b. {bnwt/_npnLf/JnLL[!' 

hcoJ .J• Jb,} { 2,4 J-p9, /unp{nLf''1 ~ m11t/_nLJ wJb'ii Jfr hJnL'lP {wJwl' w

Lbit wtr.wLdfaL pwJut.1[1 

S pU[ w Jpb UJnt'bb pp wJ pw f[9J wL /u n f'nL{J Jn Lb[! p wJw f[nLJ (!fi q.n tbt/_ nLJ 

{ [!UU1 {wJw"lwmwufuw'b mfr"lwJpfi ubppwJpl flt inpU[tuJ/rb UJnL'iihf'p wJ

pw1f[9Jw'b funpnCf/JnLbl(! f[wfuit/'.w.t { UJWb m.fr"l.P9' fltqqw'b'llJnLb u1nt'.'ub11./t 

qbU[pnul, f[wfut/_w.t nLJ,ft wq,q.Jw'b w11mwf[bfimpnlbntfJJwb Jb.tnLfJJnL'up9 

b. pwJw:f[.p "lwmbpp {wumnufJ1w·'u nL pw11d11ntfiJJw'ii t:w11wpbf1nLfJJnL'ii.fr9, 

WJb 1_bp9t/_nLJ { (1 ... 1,5) heal ( mb' u {25,31 ), npmbq hco1-(! UJWb 

t:wmt/_w.t,pfa ,Jb,} · f[.nqJ'b {1 bpf[:-AJnL'l_ UJnLLhpp wJpw1f[9Jw'b funf'nL/JJnLb[! 

U[hm.[! { pwt/_wpwp{t {bmLLJwl U[WJJw'bfa'b' 

( 3. l) 

npmb'l h col·I-(! uiwfi hJnL'lhf'p wpmwp{tfi fi{tumbpfa Jftt.LL qmfit/_n'l {b11w-

1_n11n1,fJJnLfifi {, J - IJlt/_1 

bfJb hcol·l~1,2 J-.fr9, W"f.LU (!fi'1nLfit/_nLJ t d2=1,2 J: 

UjrwJwJui'iiJ.Uq UJnL'iibf1,p wJpuif[9.Jwfi funpnL1PJnLfi(! Ufbmp { tft'ufa 

wJfiU[pu,fa'Lt, np LUU[w{nt/_4} UJwfi bpf[wJ'bwf[wfi w2/uwmnq dnqbpfr fuw11ufu

Jw'b UfWJJtufi(!I IJ.J'1 U[WJJtu1'[! ubqi/,t/_nq nL dq~nq dnqbpp {wJwp' f[wfu

i[wt} wJpwL{t b. pbmnfip '1"'11P9> ifrnifrnfut/_nLJ { (12 ... 40) d-p uw{Jwfi

'bbpntJ ( mb' u {37} ), npmbq d-'b dnqbpfa9 JU{t mpwJwqp.tfi {• 

PwJwf[.{t funpnt/JJ.nLfi[! i[bp9t/_nLJ { UJulfi wJ11wf[9Jwfi funpnL/JJm:fip9 

50 JJ-nt/_ wt/_hift1 PwJwf[.jr U[WU1hf'l! {JnLJLWU1f11_nul { iwJ11w'uw1_n11bL, bfJb 

fi11wfi9 {wumni/JJnL'Lt[!' 31-[! 1 "1rrpp l{ 200 JJ-{t9 LL 0,75hh-/t9 {hf1p pw

Jwf[{t funpntfJJnLfi[!' hh-(!i ifrn.f!p { b'b(Jwu1wL pwpdpnL/JJnt1tfa9, 1tf[. 3. 2,w), 

I[,;, J J b,} { t; fail pp 1_ b pLLfa wum ft-Aw fi I! 0 ,7 5 p w 11dpntfJJnLfi /ts' a 1 > 
>0,75di (bf'p pwJwf[p funf'nL{JJnLb[! Jb,) { bfi{Jwu1wfi pwpdpntfJJmfi{t9, 

,fif[. 3. 2, q): ll'bw9w.t ?bU[phpntJ pwJwf[p U[WmhpJ! U[hU1.[! { wJpw'bw1_n11bl 

b11w,f[9w,} 9w~9b11n1_, frfitU[;hu 9nLJ9 { mt/_w.t 'bf[. 3. 2, p - nLJ LL fiq. 3.10-nLJI 

IJ.J'1 9wfi9hprft d'nqbpJi m.pwJwqp.tf! nprr21_ntJ { ·t:w21_wpf[n1_ (mb'u 

I02 

{t_ 116), pwJ9 [!b'1nd.11/_nul { 8 JJ-fr9 b. 0,25d-fr9 ni_ U[wqwu (d-1t bf.tfJw

UJW'b bp.f[wJb·w lqw'f.t dn'lbpfr9 J'.b,)fr U1f1w.Jwqfrh.1t {)1 8w1t9bp,p .f!WJl[! U[hut.p 

{ '1_b1191ibz .pwJw1f[fa ,fun11nt.J1Jwb ·Jbf[ .[!iunnft'1P9 b. 200 1/.J-fa9 ni. iwif_bL/11 

IJ.J11w1tw1_n111_wt} pwJwq1tb11fa U[Winb11fa {wuinnL/JJnLb[! pn[n/1 '1bU[

.pbf'nL•J U[hm.p { tfa1iJr 150 JJ-.fa'll nl_ "f.W~w.u, JJrw·JwJwf.tw·q J rnJbf.tmJr 

wq'1Jw1t { ·wpfJn t!/JJwbh nL'l'lw{ WJW9 1U[WU1bpfa:1t1!' ni, U[Wf[wu (0,2 ... 0,3) 

hco1-p9' nL'l'lwf.tf[JnLb UJnL1ihf'p {f[wfut/_wt} h11lfwJ1twf[w1t nLJp w11mwf[b1iut

f'nbnLf/Jwb Jb.tnL/JJnLbrp9, mb' u {31 ), W'l• 8) b. 0,2hcol•J-p9' bf1lfhJnLtl 

UJnLhhf'p ?hU[.(!ntcJ1 

1.faJpfa uwiwifr1t Jwujt Jbt_ Jun11w91_wt} pwcfwf[p {wmlUf[p {wumniJilJnL-

b[! [!bU1f1it/_nLJ f ht'iibtnt/_ t:pJ'i/}p f[n'bwmpnief[9Jr•wJfa9 h. bf1LU wJ11niJ11w1t 

UfWJJw·'bfr9 [!UU1 "&q·JJ!wf.t, pwJ9 pnirnp tq:hU[.[!hf1nLJ WJb Ufbmp r{ ifr'bp 200 

JJ-·fa9 nl_ U[wqwu1 

fi'.b' Jn'bn·ifr.fl UJnLfihf'Ji {p,Jpp b1tfJwuJnL1tlbf1[! b. pb' .r.\w.t/_w.[!ni/:Jr UJnL-

1ih11Ji {/rJpfa bfifJwuJIUb pwJwf[p9 9wt} qm'bt/_n'l Jwu[! U[hU1.[! { wJ11w1tw-

1_ n11bz bl' f[·w Jfi w•f[ wfi .nL l w J•fi w I[ w'fi wJ 11w'1t ,:,1_ w Jfi "I bu, fa1t 1_ U[bu 1u b'l Jff_ n'l 

U1 Wf'f'f! I 

PnJ_nf' !IfhU[.[!bpnLJ ..<;fa.Jp{t fi'b(".pwfijr .Jnm, 11t11w h11f[nL nL'l'l_nLpJwilp 

u1.b'l_'W'1f1t/_nLJ 1{ l{.w·z4_w11qnt/_ (!bmpt/_wt} wzJuwmnq wJ11wfi, wnwt/_b[WU(D'U 

b11wrq9w,} 9w1t9bpft db.nt/_1 IJ.J'1 wJpw·'bft w11t J.nq,b/11!> n11tt1tp m.bqw'1pi[ni:J 

bfi 1ih11pwt{t J{ttib.1ih11w11JWL 3 J b11f[w11nL/JJw~qn'l_Jp nL'l'l_nLfJJwJp, U[hm11 

{ nLf.tbfiwfi wnbt/_wqfi 10 JJ U1f1W•Jwqpt}, .jr.uq 3 J-.jr9 Jb,) ifrntf.Jp nuz'l.nL-

/JJw'Jp mbqw'11'1-ntr.1ihf1[!' 12 JJ1 !lnqibf'p wJ.b'iiwJ.b,} m11wJwqfr.tl! ·u.1J1t/_n

pwpwf1 l}t •w1t91inLJ 28 J.J-{t9• Uzfuwmn'l dn'lhl'ft t:wJw11 wnwi[bilu"lbu 

lfft11w11t/_nLJ {A-II '1wuft wJ11w1t, dnqb11fa .[!WJLI! 150 ••• 200 JJ {1 

'ubf11pw'1tft 3 J b. wt/_btfr [WJ1tntJ/1Jwb '1bUf,pnLJ funpt:nl.{''1 '{ 1mpt/'.mJ 

wJ11w'uw1_n11nLJ(! f[wmw11hl Jfawu'bwf[w'uw91_wt} iw"1h11/t h11lfwJ'bwf[w'b wz

fuwmnq dnqb11n./_ b11w:f[9w.t 9w'b9.b11n1_1 IJ.JqU[,feu,fr 9w'b9!bf'I! mb'ltu''1('nlJ b'b 

b11f[nL zb11mnt/_' "1n/uW'1Wf'dwpwf' JfrJJwb9 nLq'l_w{;,,JW9 nL11'l.nL/JJnLbba

pn4_1 

IJ.J'b '1hU[.[!nLJ, h11p 'iih11pw'b{t n11b.ft9b f[nqJ{t h11lfw11nL/JJnLb[! 3 b. wt/_b

L./r Jbm11 !{, bz'bbtnt/_ wJ11wfi,{t mfiU11buJwfi "f.UIJJw•'irp·9, funp{nLP'1 r{ mpt/_nLJ 

WJ'l- ntqq•ni.f/Jwb dnq.bf'p f[.biufi wfibl 0,8) h11f[w11mfJ1wfi (m:b'u 'bf[. 3.1, lf)t 

2/,.f (!h/11! U[Wf'pb11w.f[w1t "l.Pn!/iftt./r dnqb11fr9 '{JnLUw.t 9·w·'b9b11n1_ rwJ

f1wbwt/_n11htfru, 9w'u9fa h11f[nt nLqqnLfljwJp mbqw'1fit/_w,} dnqbf'f!> fibppwfi/r 

U[Wf'Wlf.tnt/_ wfi9fin'l bq11wJpfi h11f[nL lWf'.[!bf'nLJ, fa11bfi9 {wmJ w'b f[bmb

pnLJ U[bmp { bn:w!q9h[ (,flinLJl'WU1pt/_nLJ { wqbqwJJrfi b11wf[9nLJ)1 U'.'bw -

9w.t .{ wmJ w'b 'qbm'bf'nLJ ''b11w'bp J liq nu! ht_, 2wJuJ WU1WJpb 'J4w11qn1_, •qw U[ 

t/_nLJ b'b JfiJJw'b9 "1w4'nLf[ [Wf'nt/_1 



~· 1nu]r,,Pmrl '84J'l'I'Pullfw%i"'m~ 4Lu:rmlJJ, ,Ji/ G•'!.t/!r 'I B<f'.rpuTf/.'1uurl-.u'7: ifil 

·ri/!r fm]rnfm'1 'puiflnqll '1.mTffauGqhhm qm'1~m'!uJur'I'l'1 i/d'fm]rq11qJ '1n1/q 

-Tw'I 'ii pwl'fl,y. Lu'7'1· lm11m pwLu:rm'JJ •/:'7mutm1J1J'i/!r1 Ju• ''lim'J il'I'l/'lfl. 

tpwJ11J if! lm11m Jqbi/y. 1nuilpi/:, 
'J ]rufm]rb'Jmb Mm BIJ'l!r } pw]r11l'7mJmnm]rm:, mJ]r i/ilpi/:, ilpwlibm'7m:, 

Lu'Imnfnmurmlnmpm:, il'Iinl'l'!Y. 
1
Lu'7q lm11m pwliu:,m'IJ Bi/'JmJ'I Ju '1'J 

-mil 
1
il'I1uffi1u811'1/b,m i/fm]rh•IJmb qm'1'(11t/r'ln tf.Lu'!rjlTl'JJ. Lu]rlJmh mJ]r mJ'I 'I 

i/ilpi/:, J'1Up1J11m tj7 '1Jrlm:, ni/l11'7Jm]rlm:, 'I111Tfl1u1pufm'7milmy. 1u IJmTfliuJ 

-pm urnil 'JJ!jilpi/:, qi/'Mm11m 'p1uJu mn;J :([ !.8} n,qm) Bi/Jnl'Jm:,mln tjb 

-Jm'1 -LJ-c ]r.u lq IJl'I 'B'1111u8'1ml11ub 1Jm'1.m1J•J''i/•:,1 i/'ll11qilfm P''J"'l/J ]ri/mm pJu'I, 
IJ.Tmi/p J: Jll'U'pJmurm'7 ilpiul11uurn (1JmTfJrru11Tml i/iffm]rGmJ i/dqilmy-) IJmTfl 

-wq1uTm'7;tnilmy. i/if !''17 :( iffmip'J'U'IJ IJl.i/pn•Tqn· nqlnmJupmqnimp ,ilfmplJ-uq.J 

'11uurm:, m'1 '1£1'1) Btjpw8'7mb1ub '11uurm:, ,'lfl 'I 1Jm'1m'J!'i/!r ,I/ff i/Jq'I 

-ilfm]r'J11'1J} pw]rJmurm'7 'ImTflwJpm mnil 11'7Jm]rlm:, i/Jqilpi/:, Ju 'il'I'I'! 

-Gmlq•Jr'[J ti/JqlJl'!m:,mln 4'-{ !,CJ 'Jmn/nmmmlnm pm:, 
1
Jmpm:, i/JqJJmur 

'I 'I u UI 'I J'f}m ,,.J !/: 'Jffl '7im J.u 7r u n m!/ In 7 'I" 'G t{'J 'l·'J•'Jm J' rm In 'Im r flw1tp u rm '1m ii m ~ 

11 'ImTflwJpm i/ifpi/:, ]rulqqlq '!,'I p1uJmurm'7 ilJ'l'J'7Jm]rlm:, fmGm'IJl 

.:Gtf'7Jm]rlm:,1 i/'7.mmmrrri/!r ]rul'l'Jl'I .J pw]r 

-Jmmm'7 'J lq]rnm IJ'{UJm nqln?'Ji/ 
1
ilp1uluJu i/Jqtfrm7 tf'JmJJ'l'I i/ifptj7 

t i/'J '/l'J l IJ m :rm In 

pi/m'11uJU1n1JU'1 fmpJqJ J'1U'!J'l7r '!m'J ]ruJm'J'/IJlU i/utm'7'J J J'1UpJmmm'1 

il'J1uTfl1uJm'Jil 1Jm'1m 'JlJ'l]r· IJm[IJu.]rm 'J:mJ pm 'I i/J11!fm.7 fm JrlfJ, t{'if pt/7 

:('(. pu]rlqm:,-mln IJTm ql'f'.q) ilnqJq'7m!" i/iffm]rmm:, i/'JmJ 

-rm Lu]rJumL11m 'piuJ11urmln '1'7mpmJ ,'lm'J piuJ11ifri/:, Lu]rJm ?mur tfJ'l'J 
-iuTn i/Jruilm]rm~ '1'n4 'ilnqJq'7mJ' tf:ilfm]r1urm:, i/'JmJpm• Luurmnfl.rn Lu]rJu 

-mLq•ur p1u'Jwfnmfl,qq 'I mup if'J•m.JJn 'il'IwFflwJvJmJ 1ilJqtfrm7 i/'JmJJ'{'fl, 

mJ'J lqluJu ]ru'7Jm]rlm:, J pw'1m'Jml1J .ifl''1!r 1J'1Mm11m lq'7Jm]r•lm7 

il~Jm}lm7 ·c 
:Gi/'JmJpm 4nmu 1-v ,J'l'J?mLo 

f 'J''I' piu]rJumL11ur ( r1ulmn i/J'• 'I.'l'l'm 'Ii"''!' pwillnqu tjJqilp'i/:, '1]rupbm'1~ 
prnifpi/:, Jmpm:r 'Jmppmm'Ju!' w 'JmpGmJvJmJ ifJqil'ptf.!r '1]ruifm]rm7 

t J'1U cf Jn·q/J• i/'J 

-qifpi/:, Ju]rm'7mpmJ fli/lu'JUJ' Ju ?'Ji/ 'il'JTlU'J 'J'I J''U'JJ' 1f'11Jl'Jm:,mh1 7Tm 'I 

i/ J"'UJu]rm 'JmJ rm· i/ qmdJ'l'J 1U qm Fn.mffi'J'l' 'il'J'wJu ]r-m IJmJ pm 1U 'I"J"uf f}ium 

-nm:, i/J11mmln mJ'J 
1
ilJ11tfrm7 i/'7mpmtf 1r11iJ11ifpi/:r fli/lu'Ju!' Lu]rJm '1mm 

i/J'{"1,1Ufn if']ruilm]rmy. nqln7'.1Jif' ''1;mpmJ J' pw]rq·Lu(!/. (l'IJ' 1Jmfnmtl'J'1 J'm'7 

f1unm.p 'Ji/fmlmn) lqf i/ilJ"if1:r Jmpm:, wl11B'7m.Jpm 'JJ/,d';!''1~ il·IJwTn 
,]r.,uJ11q·Guli/J" lfm pm'1 Jpm'J' 

-8'1m11q i/JqJJmur 11mmlnLuln Ji/uJn 'i/JqLuv 'Ji/fm'JmJpm fmJr'JLutf nJiuu 

J'l1mn 

r{Jruilmpm:, 'l'/FmilrrJ:rmf!i'!'I -;: '( ri1uFnmtf 

-'l'I) ilrr/:r rim'rmlLurlrm rj]ruilm]rm:. -r 
·ifr'/:r •/]ruilm]rm:r rj]rur"bmti ·t "& •lt'I. 

tOl 

B tfG'J qJ,/" UI '{i;;-1Jn1 r n m£i'J'I 'I B 'Jffl r rt/!' 'JI/ J'lU ]rBm i/J' ( j]J lffl,!/!u.JJ) il..J11 lm n i/if 

-pi/:, '1Jru.rhm'1 .rwiflnqu 'JmJ'J:,mJmm 'I tjJ'{'JUl'J'll'".!' Gi/1m'1m'Jmlri, 

'l'"'" -t 'rinrJrm 

Luurmn/Zm . ¢ilrrJ:r -f: 'nmr rirJFm1mn •/ilrrJ:r -;: 'ri1uFnmf!i'l'1 -1 •ifrr/:r rimFnmf/ 

-11'1 Brim11m -J •ilrrJ:r P"'l'"Fnmt/'!'1 -m ·J.,ilprj:, 11m'rmlbu1Jim rj]ruilm]rm7 "& "& ·'r'I 
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{ f · G ·'7,'J) Bi/Jqlmn fm]r•Jum.Jnl'n 

'1mm mJ11 'I Bi/1Jwfnm1/'Jq fmBm'7LmJ ,.rwiflnqu i/Jqtfrm7 f'I.!' '1ntf '( 8 • 8 

·'1•'J) 'Jm'1mlLuJpm 'JI/ J'lU'Jm pwilln11u1 'JmFffauJvJmJ' !'!' 006=pun1H 71 

ifJ11tfrm7 '1·'JmJJM J'J'· 0016XOOit=qXre '17''J41'' i1Jq~r4:, tf]ruil'm]rm7 

~m~6~1uJmn~u~ ~J!f.JJl~lf ~ruJm}m7 ·c; 

til'Jmpfmln uey<GI 1111Jmln:,mln J ifmqln ]ru~murmln'J 

'Jmpnfinilm·n/ ]r'U:,mlnm i/'JmJrm IJmftJtiuL•Lw, lmf]r'ur mlnm •Lu'f qm~m'J.fml 

fmB~muq '1'11' bw'7uJ i/q1u7 ilBIJmB tJi/fmqmJpm ( !rG ·'1'J) pwJ'{'J'Jm!' 

-:,mn qmltfriuJm~~q ( xewd = d ,r1uiflnqu1 4Jq'!f pif:,1 fmp'Jul/;'il. 'JuJm'Jq'7omur 

-Jm) dlq~~'l{S!,'O=l '11Jmy.4mnm 1p/lmum '1ilrif~ JJq 'p1uillnqu IJT'fl 



I; wfit:wi/_wuwpwi_wqr' ni_ qt)ui·J./rfi opbfi[!nq: UwqwJfi wnwfiJ.pfi t:pJ[!b

l'P t:wzi/_wplf.f! Ufw11q_h9fih[nL fiU[wmwqni/_, wnwfi9 fizwfiwlf.uitfrs ufuwLfr, 

UfWJJw-fiuiqwfin11bfi f!fi'fnLfii/_nLJ I; hfi2Jwfi pwz/unLJf! qt)wjpfi u11hfij!ni/_, 

nu/fr qbfim11nfiwqwfi UJ'l_'fh9nLfJJw'fi 'lhUf[!"LJ' .\wi/_wuwpwi_wqr• 
'-l h Ii tn r n &. w ~ w &. p h n ti 11. w lt fi ~ tl f hr: l/bfimpn·fiwqwlfi pbnfi-

4_wt) .\pJ[!bpfa t:wzi/_w11lf.uiJ/rfi ufubJwfi 9nLJS I; mi/_wt) fiq. 3.5-nLJt 

1.pJ[!p \t:1wz.i/_wp.fre, n11Ufhu iqwfinfi, i).qunLJ bf, fi11w fihppw!Jfr twi/rbpJr 

n11n·znLJ·fr9: btfi·h~ ni/_ ·~hpf! zwpw'f11wt),p9' 1ftbfimpnfiwqwfi pbnfii/_wt) ~friJ/!h
f'P fihppwfi/r a "- b i_wqrhpf! Ufhm/! I; efim11hL eum .\bm"-Jwl UfuiJJwfiJr' 

(3 . 2) 

npmh'l Nn-i/! UJt1Lfi/r9 t:pJJ!pfi •t:w'l"l'·'lil"'l bplf.w1fiwq·wfi nulfi ii; (y1=1 )• 
d-<fi' l'>frJ /!Jr m b'l W•'fpJ wfi •fun /1 nrJI J ni.,fi I!' ;; wzi/_ wt) pfiw~ "'LP J w qb 11h

i/_ nLJf1fa9, 
pm=0,002 qq./uJ3 (0,0002 llfT/wfuJ)-e' t:faJl!fr "- fi11w i/_pw qmfie-

i/_n'l p'fiwt: n'lfr Jfrt.jtfi /umnLfJJnLfi/!1 

b~ . 3. S . l.Jhf11npn't.w~w't. pbn't.i[_wr} " fiJp{i 

"wzi/_wp~wifi't. ufubJw't.. 

1- -C.'lJJwf, P"'f''I 

... 
1.frJl!fr UWLUJJ/rfi Jwufa pw11J.pnL

fJJnL!Jf, i!fim11nLJ bfi' htfibtni/_ qnfi

um11nLqmfri/_ U[Ult:uifit.fihpfr9, WJfim-

.\bmlL wjfi umnLq.nLJ t:wzi/_wpqni/_: 

lJ.J'l pw11J.11nL{JJnLfif! U[hLn[! I; Lfr!Jfr 

UJjfiU[pufrfi, "11 UJUfUJt:ni/_i/_/r .\pJ[!p 

wJ11nL/1Jmfifi l!f,'1'1bJ -Aq_JJwfi1 

Ujwfi qwJ bfifJwuJwf, UW[WJ/rfi 

Jwufr t:hm Jnfint/rfl J,.wmw11i/_wt) 

t:,frJl!hl1fr wJ11nLfJJnLfif, eum -Aq_JJwfi 

Uf UJ JJ wfip .\ UJ li/.w 11lf.h Lfru, Uf UJ JJ UJ-

1' w q wfi n 11hfi efi'fnLfii/_nLJ I;, "11 -Aq_JnLUf! mb'l/r I; nLfihfimJ t:wmuit) P"Lf''lP 

lf.n'lJfiwJ/rfi fipumbpni/_, n11nfi[! {Jb/!i/_wt) bfi ·thp,pwfip !JqwmJwJp 45° wfiq

JWfi mwq1 ziq_JJwfi pnLf''lP qrn[!l1 t:frJl!I! t:uiJw11i/_nLJ I; UJUJfi (bfifJwujwfi' 

hflb hc1 ~(ac1-hco1)/2) "- t:frJl!Jr UW[UJJ/rfi JwuJr i/_h11"-fa JwqbplLnLJfl/r t:w

mmJfr9 u1mw9i/_n'l •Jwqhphue, JM ·t:·fr.Ji,p,e' pnLpqfr lf.n'lJ,fiwJJrfi Ljtumh11/r "

fibpipwfi/r t:wmmJ.frs umw9i/_n'l Jwlf.h11hue ( wzfuwmn'l wJpwfijt Jwlf.w11-

11wlf.nLJ), puipJ.pmfJ1mfie Ho {mb' u fiq. 3. 5)1 

106 

lJ.Jf, 'fhU[[!nLJ, h11p h c1 <(ac1-hco1)!2, -Aq_JJwf, pnLpq/r i/rn/!11 ~foil/!/! 
lf.t/r1'fr UJUJf, "- b!JfJwuJwf, t:wmJwf, Jwqwp'fwqnLJ, fouq -Aq_JJwf, pnLpq.p 

puipJ.pnLPJn'-'!JI!' Ho,lund : 

1.foJl!Jr wJpnLfJJnLfif, l!f,'1'1bJ -Aq_JJwfi uiU[uit:ni/_btm .\wJwp U[hLn[! t 
pwi/_w11wph[ t:burftJUJL UfWJJwfie' 

F~al~btUmHo• ( 3 · 3) 
npmb'l F-e t:wzi/_wpquiJ/rfi -Aq_Jn'l nulfi 1;1 

Um-I!' /!wnwqnLu/r fih11pwfini/_ t:foJl!fo t:wJwp -Aq_JJwfi pnLpq/r qrn.p11 
"- i!'bt) .\.faJl!h11/r Ufw11wqHpfa qfouwqnLJwpe' 

Um-=2( hco1+bco1+2Ho)• ( 3 · 4) 
CX-L qnpt)w:q/19 /;, 11f1f! t)w,fi11 pbutnfijr '.\wJwp f!·fi'ft1Lfi·i/_nLJ /; 1 , pbp!t 

phmnfi/r t:wJw11' 0 ,8, 

Rbt-fi pbmnfip wnwfi9[!wJ/rfi J.qJwfi .\wzi/_wplf.uiJ/rfi 'lfoJw'fpmfJ-

JnLfifi I; t 

1.foJl!/r -Aq_Jni:Je wnuit. I; quitfou N .\w2i/_wpqwJ/rfi hpquiJfiwqwfi nL<ljr 

('YI ~1) w11:'1h9nL/JJui•fi .\-bulftwfi[!nq pfiw.\nqft .\wq·wq_'1Jwf, UJJfi Jwuft9, 

npf! qn11t)nLJ I; .\foJl!fo fibppwLfo i/_pw -Aq_JJwfi pnLl1'1P JU .\foJl!fo Jwlf.h11h

ufa uw.\Jwfifibpfo9 '1"L11U I 

btfihlni/. i/_h11f! wuwt)p9 -Afil nLJf! pfiwt:n'l/r i/_11w ft fipwL .\wi/_wuwp .\wq

UJ 'I_ 'f" LJ f! q[/r f,"' 

p=N/ab, (3·5) 
Jruq F -Aq_Jn'l nulfr JUnL/JJnLfif! .pwnwqnLujr fihppwfip 'lbU[[!nLJ' 

F= N-A1p, (3· 6) 

(3 ·6') 

I; (mb' u fiq. 3.5)' 

F=(a2-A1)P• 

npmh'l A1-e -Aq_JJwfi pnLf''lP JU t:pJ[!p Jwqbphufi 

A1-(hr.01+2Ho)( bco1+2H0)1 (3· 7) 

flL'£'£wfiqjnLfi fihppw!Jni/_ t:pJ[!hl1f! .\wzi/_ui11qh[/rU ( npn2 UfUll UJf'ni/_) h[

!JnLJ bf, -Aq_JJwfi pnLl1'1P Jbq fipumpfi .\wJUJU[UJLnUJufuw1'n'l -Aq_Jn'l nulfr9' 

fi1q . 3 . 5-nLJ fi11,pwqt)i/_uit) ·Jwqhph'unLJ qnpt}mz nulfa9 "- WJ'f uh'lwfiwJ.!t 

f, fa ump i/;h pb:Jr n L fi h ['.p.1..cfr i.\.fr J f!'h 11./r qfau UJ qn LJ UJ 11P9 1 

1.hmftw·pw11 (3. 3) pwfiwJ.ILnLJ F-e ft Um-/! .\wJwUfwmwufuwfiwpwp 

Ufhml! 1; if_h11sfiht' 

F=A2p 

(n11mh'l A2-I! f,q. 3 .5 - nLJ fi11puiqt)i/_uit) abcdeg ,Jw1rhpbufi t). 

Um--(bco1+(hcol+2Ho))/2-=bcol+H01 

(3·8) 

(3·9) 
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2.a.ilmf11!wf.tnph'ii U[hU1p t uU1nL'lhl .;pJpp UW[LUJ/r'ii Jwufr wnwt_/r'ii 

mump£m'iifr pwp&pnt/JJnL'ii[!, [!hlJnL'iih[ni/_, np &qJJ w'ii pnL/1'11! ufti11/_nLJ 

.t" wnwr.Jr'ii /,_ bpftpnplJ wumJr&w'iiHpjr .;wmJ w'ii Jwfthpbufa Uf.wpwqJ-Jr9' 

2a1 +2b1 ( UJb' u 'iift. 3. 5)1 Pw9/r LUJIJ w1'ii U[hU1p t uUJntqbl 'iiw/,_ blf,blni/_ 

jJd1p .;LUU1i/_U1J-j!'ii1bpfr wJpmJlJwf, Uf.WJJw'iifr9 ( U1h' u uU1!np/,_ )t 

Pwrfw.qwi/_np .;JiJ,pbpfr IJbU[pnLJ (tft. 3. 6 ), bpp 

hbot<H+(ac1-hc0 i)/2 "- hbot<H+(bc1-bco1)/2, (3· 10) 

filb' pwnw:ftnLup //,_ fib' nuz'lwbftJnLb f,•bppwfini/_ .;pJ.pbf1[! U[hU1j! t UU1nLq.bl 

bi1'J,Lnl/_ N bpftw1tw1ftw'ii 'iinpJw1 nLrfJr wqqb9n1.1f1JnL'iifr9• 
w) f!UU1 wJpnLfJJwfi' pwrlwltfa .;U1U1U1ft/r &qJJw'ii Uf.WJJw'iifr9, 

p) rJ!UU1 wJpnLflfw·'ii' .;,Jul.pp £b'l.pJwfi Uf.U1JJwfiJr91 

lJ.JpnL/JJwfi UU1nLqntJ'ii f!UU1 .;U1U1U1ft/r &qJJw'ii Uf.LUJJwfiJr ftwU1wpi/_nLJ 

t .;.bU1/,_JUIL pw'iiw&/.,nJ/_' 

F ~cd~btbmho,bot• {3· 11), 

npurb'l ho,bot-[! pwrlwft:/r .;wU1w1ftfr w·2.JuwU1n'l pwp&pn,P1nttft t, 

bm.-(bh+ (bh+2ho 1bot) )/2-=bh +ho.bot' 

F-[!' .;w2i/_wpftw1frfi &qJn'l nLrf[!, np[! npn2i/_nLJ t (3. 8) pwfiw.1[,ni/_' 

F=A2p, 

l.UJUU1b'l A2-[! 'ii:ft. 3. 6-nLJ ftppwq.J-i/_w""J- abcdeg pwqJwftftJwft Jwfthpb

U{!'b t, 

108 

l>4. 3. 6. N finpJwl n<Jjr W'l_'lbgn</IJ'ufi 

fibppn b'l_JJwfi pn<p'ffr wnwtwgJwL u{ubJwfi 

pwJw~wt/_ttp <jrJpbpnLJ, hpp hbat<H+ 
+(acr-hcal) /2 b. hb at<H+(bcr
-:-bca1) /2. 

1- UJn<L, 2- /,&flwu1n<fi, 3_ iZ'l_JJwL 

l'"'f''I 

p-t' &'iizntJ{! .;ftJ'iiwU1wft/r 

1pfiw-:n'lnLJ, np,[! npn2i/_ntJ ~ (3. 5) 

p wt wd./,n i/_t 

UJpnLPJwfi uU1ntqnLJf, f!UU1 £h'lp

Jwfi Uf.UIJJw'iijr, bpp (bco1fhcol),~ 

~(Ab/Aa), ftwU1wpi/_nLJ t .;/,m/,_JUll pwfiwd 

N...;( l+bcoi/hcol )P.lfundAaRbt' 

npU1b't_ bcoifhcol U[bU1p t i/_bp9fibl 0 ,4-fa9 nz_ Uf.U1ftwu, 

hpp (bcoifhco I)>( Ab/Aa)' 

(3·12) 

N <(l+hcoi/bcot)P.ltundAbRbt> (3·13) 

npU1b'l hc0 i/bcol U[hU1p t i/_bp9'iibl 2,5-Jrg nz_ wi/_b[pt 

· (3.12) /,_ (3. 13) pw'iiwd.HpntJ µ=0,75-[! 2ifrJwfi qnpJ-wftJrgft t 
pbU1n'b[! pbU1nbfo .;bU1, Ylund=1,3-[!' pfiw.;n'lnLJ .;pJpfa wzfuwU1Ulhf!p Uf.UIJ

Jwfii/r qnpJ-wft/rg{!, Ab-ft /,_ Aa-fi ;,JUlft 'l:wuri/_wJ-pjr 'iibppwfiJr b /,_ a nL'l

'l n iJl J nLH bpjrifi qntq.w'>'bn w nwfi gpfi b p ni/_ wft 9fi "'l nL'l 'l wd.Jr 'I .; wp!fln tfl J m'b

f,/, pnLJ .;:pJ,pfr .;wUJi/_wJ-pubpjr JLUft1bpbufihpt bf, ( wnwftg pwrlwftfr, UJh' u 

'iift. 3. 7 )' 

l>4. 3. '1. N lmpJwl nu/fr W'l_'fbgn<flJwfi 

Lbppn pwJw4u11/_"l' <jrJphpfr &b'lpnuljrg 

w1twt b~"'l Aa b. Ab Jw4l.pb11Lbpf! 

lpJ pp UW[WJpf, J WU[! pftw.;n'lfo 'iibpp/.,fr9 i/_ bp/., nt'l'lil wJ- .; Ullftw l[_IJJwft 

fibppn (Lft. 3. 5, 'ii:ft. 3. 6) [lb' a /,_ fib' b ·nL'l'l"rfJJnLftf,/;pni/_ bfiflwpfti/_mJ 

t J-tUlw'ii, Jrftz_U[bu pwp&wft' ub'lJi/_nLJ t i/_bp/.,fr Jwu[! 1 &qi/_ntJ . tbpp~-

'ii,p JnUJ, npmh'l_ /,_ U1'b'lw1Jpi/_niJ t wzfuwU1n'l wJpwUr[!t lbin/.,wpwp, J;.frJ.f!p 

UW[LUJ/rfi ,JwuJr wn:wi/_h.£ £W(li/_wJ- .finpJw.l /, fJbp .;wU1i/_wJ-p'iibp[! U[bU1p t 
<:wzi/_wpftbl [!UU1 wJpnL/JJw'ii nL &wpbpp pwgi/_wJ-pfr £U1JhntfJJwfi1 

ft'bp .<:wU1i/_wJ-p'iihpfr wJpntfJJwft .;w2i/_wpftt f!UU1 £U1Jtwftwt ntrfp un

i/_npwpwp ftwU1wpi[ntJ t 1Jfrw1'ii .<:·frJpfr UW£WJ/r'ii Jwujr wnwr.Jr'ii wuU1p"Aw-

lt,fr .;wJwp, h[fih['ni/_ WJb Uf.WJJw'ii:Jr9, np LUU[w.;ni/_tflr fipw wJpnrfJJntb[! 

wnwt9 [WJ'iiwftw·fi wJpwfipt 

l wzi/_ wfi~l! Uf. hm/! t '" UJ U1 wpb£ UI , ,f, flbp .; UJU1i/_ wq PP .:: UI J UJ fl, np.fa 'tfhU[
.pnLJ Qc W(llU1UllJ(IJWLf! wJ.b'iiwJ1bJ-f, t (Q-fi flbp ,.;wU1i/_:u1J-pfr9 Jbft Jtn,,_J 

q.npJ-n'l [UIJbwqwfi ntrffi t, C-fi' flbp .;U1U1i/_U1qJfJi' £wpp 1 .<:nppqnfiwqwfi 

Uf.l'"Jbft9frw'ii' 2,5ho1 ~c~O ,6ho1): 

f!•'ii1J1.;U1bnl,(I IJbU[.pnLJ i/_bpn1.<:p!2JU1£ Uf.U1JJw'iiJr,f, pwi[wpwpn'l_ ifJhp .;UIU1-

i/_·wJ-.pfr .;npfaq_nLuJ.ftwt 1U[pn1htft;9:jrwt' c=0,5 Icon• WJIJ .;wU1i/_wJ-.pfi wfigfintJ 

t wnwt_/r_fi WUU1p&wf-1Jr bqpfrg l=lcon-c=0,51con .;hnwi/_npntPJwfi i/_pw 

q.UJ'iii/_n'l l(hUJni/_ (U1b'u fiq, 3. 5, .<:wU1i/_wJ-.p V-VJ: 
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bzi/_ wt) .;;wuii/_ wt).pp Jfawi/_np lw/itntJIJnL'iinLll (b= 1 uil) qnpt)n'l Qi 
iw1'itw1ftw'it nulfr ilht)nLPJnL'ii.f! ftifa'i1fa' 

Q1=plX1, (3.14) 

npuib'l p-'it -A'itzilw'it ilMni:.;pJnL'ii'ii it p'itw1.\n'lnLil /,_ npnzi/_nLil t (3. 5) pw

.'itwA.l.tni/_: 

bpp c=0,5Icon<0,6h0u "lhui.p t l!'it'lnif1hi c=0,6h01 , l:= Icon-0,6ha 1 ~ 
f!Uui npnLJ, bpb Icon:;:;;0,6ho!J W"fW .\wzi/_wpftilw'it w'it.\pwJhzuimf1JnL'ii 

i_ftw' 

dbpp C=0,5lcon> 2,5hou W"fW "lhui.p t [!'it'fnL'iih[ c=2,5hou fruft 

l=lcon-2,5h01: ' 

U.JU"ffauni/_, .\fail.pp UWfWJfa•'it ilwufa wnwr_fr'it wuuifa°&w'itfa wzfuwuinl( 

pwpA.pnL/JJnL'ii[.' ho1-[!, hi'iihini/_ Q1 nLJp9, "lhu1.p t [!'ituiph[ WJ'ii"lhu, ,;!' 
pwi/_wpwpi/_h'it CHuCT 2. 03. 01-84-fa ({37}) 3. 32 tfthuifa "lw.\w'itr_'ithp[!' 

-1.pilpfr uwiwJfa'it ilwufa .\wzi/._wpftwJJr'ii 'itnpJwi .\wuii/.wt)/!'fihp[!, 'itftwuifa 

nL'ith'itwini/_ 'iipw tfrntfrnfuwftw'it pwpA.pmPJm'it[!, .\w'it'fltuw'itmil /;'it UJW'ii (h'it

pwuJw'ii) l.t wuuip-Aw'it'ithpfa hq_phpni/_ w'it9n'l'ithp[!, opfa'itwft, 'itft. 3. 5-nLil' 

9nLJ9 uii/._ wt) -<:pJ .pp 'ithppw'it·fr a nL'l'l niJ/1Jwil p uih'lw'fpi/_ n'l wil pw'itfa .\w ui

i/._ wt).pp ilwfthphul! npnzhinL .\wilwp "lbui/! t l.fw•uiwphl .\wzi/_wpft f!Jlln I-I 
l.t II-II, fruft b nL'l'lnLPJwilp uih'lw'lpi/.n'l LUilpLU'iifa .\LUilLUp' [!UU1 III-III 

l.t IV-IV .\wuii/._LUt)ptbppt IJ.J'l .\wuii/._:ut)..p'ithpnLil t)nn'l ilnil.h'itui'ithpfa ilht)nL

PJnL'itfthp[! npnzhifru hi'itmil /;'it ui'i/_JLUL ~LUuii/_LUt).pp /,_ 'itbppLU'iifa' 'itpwfr 

(.\LUuii/_wt).p.fa'it) q_nLqLU.\bn •hq_pfa ilfar_l.t qui'iti/._n'l nL'l'lw'itftJnL'ii ilwftbphuifa i/_pw 

qnpt)n'l p'iiw.\n'lfa p .\LUftLUq_1fnLilfa9: 

M1~i=0,125p (a-hcoi/b, l 
M£i-u=0,125p (a-aifb, · 
M111-m=0,125p (b-bcoi/a, 
M1v-1v=0,125p (b-b1)2a: 

(3.15) 

Uuiw9i/_wt) ilnif:h'itm'ithpJr'it .\wilw·"lwuiwufuw'it wilpw'it'ithpfa .\wuii/_wt).p-

'itbpfr JLUftbphu'ithp[! npnzrnil h'it ilnuiwi/_np pwf1wA.l.tni/_' 

As,1-1 = M1-i/O ,9HoR., 
As,11-11 = M11-n/O ,9h 01 Rs, 
As,m-m=M1u-111/0,9HoRs, 
A8 , 1v-1v= M1v-1v/O ,9h 01 Rs: 

(3. 16) 

U.il ['LU'iJ.[! U1 /;'l LU''ll'il nLJ t ,.\LUi/_LU1ULU[1LU[LUp, 1.\ LU Jw"I LUU1 LUU fuLU'it w PLUf'. 

'itbppw'it.fa b £LUJ'iin#JLU'it /,_ a hpftLUpnif/JLU'it uw.\il:w'it'ithpnLil; Uni/_npLU'pLUf'. 

As,1-1>As,1I-J1, pu:ft As,III-IIl>As,IV-IV• k LUilpw'itLUi/_npnLJ[! .ftLUU1LUf'i/.ni:J 
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t [!IAm As,I-1 nL As,III-III ilwft1bphu'ithppt Fninp 'lb"f:.phpnLil LUilpw'itp "fW

pnL'iid/qnlJpJm'itl! 1.\wui,i/_wt).pnLil "l~hui,p t L.fa'itfa t)ni[_n'l uiwpphpfa .\LU.ilwp 'itnp

ilw'ith1fni/._ llfLU.\LU'ity_i/_n'lfas' 0,050fo-fa9, ni_ "lwftwu: 

'b;.LJ'it .\wuii/_LU,).j!'ithpfa .\wilwp "lhuip t ftwuiwph[ 'itwl.t °&LUphpfa pw9-

i/_wt).pp (WJ'iiniJIJw·'it 1uuinLqnLil: 1.w:zi/_wpftf! ftwuiwpi/_nLil t f!UU1 {37 }-fa "ILU

.\w'itr_'ithp,fr ( uih' u 'itwl.t { 45}, §11. 2 )' [!'iillfnL'iib~ni/_ .\LU\zi/_wplqi/_n'l 1.\wuii/_LU,)_ 

pnLil wilpw'itfa iwp_ilw'it ilht}nif/Jm'it[!' 

fJs=Mn/Asz, · (3·17) 

npuih'l Z-[! 'itbp.pfa'it nLJwqmJq/1 pwq_nLft'ii t, np[! ftLUphifi t [!'it'fnL'iihi 

0,9Hn ( wnwr_pb ,;,umfa-ALU'iifa u1u.\ilLU'it'iihpnuf .\wzi/_u1pfthifau' 0,9 ho1)1 

Mn ilnilb'itui[! npnzi/_nLil t (3.15) pllt'itLUA.l.tni/_, ilfawJ'it pb p'itw.\n'Lfa 

p .\LUftLUq_lfilLU'it tfrnfuLUpb'it "lhui.p t i/_hp9'ithi' 

p' ser=Nn/ab: (3. 18) 

bt'itbini/._ -Awphpfa pLU9if'wt}pp [WJ'itn1j.Jiw'it uw.\ilw'itwtfrwftilw'it "fWJilLU

'itp9, .\fail.phpiji_ LUilpw'iiLUi/_npmil[! 'ii"fLUU1LUftLU.\LUpilwp t ftwuiLUph'/. 9LUt)p 

wilpnLPJw'it "ln'l"lwui'ithpni/._ (A-II, A-I 'lwubpfa): 

U.J'it 'lh"f.pmil, hpp .\fail.pp wnLUr_fa'it LUuuifa-ALU'iini/_ LU'ii9'itn'l .\LUzi/_LUp

ftwJfr'it .\wuii/_wt).p[! qui'iti/_nLil t wilpw'itp \fuwpuJuilw.'it qnuinL hpqLUpnLPJw'it 

uw.\ilw'itnLil (lan>lcon} wilpLU'itfa .\wuii/._wt)pp ilw.ftbphul! (3. 16) pw'itw

A.l.tn1i/._ npnzh·ifru W'lJnLul/Jfqw Jfa'it 1Rs .\wzi/_wp.ftwJfa'it 1J;pilw1fpnL/J1nL'ii[! "lbui.p 

t pwq_ilw"lwui,fthL ys5 wz1fuwuiw'itpJr "fWJilw'itfa qnpt)wft9ni/_ ( uih' u {37 ), 

LU'l• 24), fall.ft -Aw.pp pw9i/._wt)pp LWJ'itn1.,pJnL'it[! UUlnLqhi.Jru (3. 17) pLU'itLU

J.l.tni/_ npnzif._wt) iwpnLilf! l"lhuip t LU'ii9'itfa "(ssRs-fas: 
UrmwqhGmrnG phnGqw~ .fi~ufhr: 1U.,puiwfth'ituipn'it phn'iti/_wt) .\fail.phpfa 

'ithppw'itfr i_wtfrhpfr l.t uwiwJfa'it ilwufa wilpnuJ1Jw'it nL -Awpw1ftwJnL'iinifJJLU'it 

::wzi/._wpftilw'b .\wilwp 'itw:fu "lhur.p rt np·n'zhi .\,fail'J!Jr 'ithppw'itfa ilLUftwp'lw

ftmil qnpt)n'l -Afaqhpfa ilMnifJJnL'ii'ith[1>[! 'itnpilwuifa1i/_ (y1=1) l.t .\wzi/_wpftLUJfa'it 

(yt >1) phn'iti/_wt}p'ithpfa wqy'fh9n1JPJw'it urw'ft ('iift. 3. 8)' 

Niund=N, l 
M1und=M+QH, (3. 20) 

Qiund =Q, 

npurb'l Nn-[!' Mn-i[!, Qn-i[!, N-[!, M-[!, Q-'it .\fa,il.pfa uw[LUJ/i'it ilLUufa i/_hp'hfa 

ii LU ft w plfw:ftmil u JnL'iifa9 (/;'it PLU u J nL'iifa 9) .\fail .p,fa'it .\ LU'l np'fi/_ n'l hp ft LU J

'ii LU ftLU'it nLJ'ii t, t)nn'l JnJh'ituil! l.t [LUJ'iiLUftw'it nLJ[!' npnzi[_LU,) .\LU

ilLU"fLUUlLUufuLU'itLUpLUp 'itnpJLUuifai/_ /,_ .\LUzi/_wpftLUJfa'it phn'iii/_LUt).p'ithp,fa 

LU'1._1fh9n'-PJm'itfa9: . 

IJ.puiw'ftb'iturpn'it phn'iti/_LU,) .\pilj!hp,/r LhppLU'itfa utllliq qui'iti/_n'l p'itw.\n'lfa 
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t/_pw q.npt}n'l -&'itzilw'it pwzfuilw'it .\'iiwpwi/_np tU/JnLp'iihpf! 9nLJ8 h'ii UJi/_wt} 

'fift, 3. 8 - nLJ: 

li'itzJw.'j, Jht}nLfJJnL'ii'iihpf! 'iihp,pw'ii./r .h'l.J1hpnLJ npnznLJ h'ii w1UUJ.qw

ftw'it 'iiJn<fJhpjt l]/11lw11pn<fJJw''ii pw'itwJ.L.hpnt/_' 

P'iiwt;n'll! -":fril'iiwurwft/r uw.t;Jw'iif1hpnLJ wilpnrzp_n<PJwilp uhrz/t/_wt} ~· 

w) 

P) 

q)j~ 
M 

... 

Psn,maxby/2 

~'Y · 3 . 8 . lJ.pmw'thLtnpnL pbnL.[w~ t:f J l!brfr ;,•frJ

Lwmw'tf p'Lwt:n'lnLJ wnwl b/in'l i:L2Jw'L t:Lw

pw.[np ~"IJnLp'Lbpf! ( w, p, q) 

Pser .mu-(N fund,n/ab )+ 
min 

+Pmd± 
± ( 6Mtu1d.n/a1 b) • (3·21) 

f!UUT npnu!, qpi/_wt} wpmw

.\wJLnn<PJn<Lf! ftfrpwnblfr t, 
bflb ni.<lfr wpmwftM11npnLnL

fJJn<L[!' eo,n -1! JU i.t a/6-Jrg' 

ea,n-=Mrund.n/(N1und .n + 
+rimdab) < a/6, (3 · 22) 

P'itw<';n'll! ubrzili/_wt} t -":frJ

Lwmwft/r Jfr ilwu/r uw-":Jw'it

Lbpn<il ( eo,n > a/6 )' 

Psenma.=2( Ntund.n + 
+Pmdba)/by, (3·23) 

npwbrz 

y-=3(0.5a- e0 , 0)~0, 75a: 

(3·24) 
li'itzJw'it JfrtJr'ii JUnL{JJnL-

Lp p'itw..t;n'lfr i/_pw 1 hpp 

eo,n~a/6, ¥1/rL/r' 

(3· 25) 

b qpw JP 'it -&'iiznul'iihp/r w'it .\ wi/. w uw pw l_w</in<{J Jw'it {JnLJLLUU1 ph LP l.wifr I! 

ftwfui/_wt} t ..t;frJ.pjt i/_pw -":b'itt/_nrz ft1nLumpnLft9pw'iibpfr /,_ 'iipw'it9 l/pw qnp

,}n'l pbn'iti/_wt}p'itbrr/r pLnLJ{Jp91 'U.ft. 3. 8, p-nLJ Ii. 11:-nLJ php·t/_wt} '-ALzJwL 

tU/Jn<pLhpf! /JnLJLLUU1{'i/_nul h'it ilwu'iiun/.np 11hUfpbpnLJ1 

llwu'iiwi/_npwU[hu 'iiq. 3 . 8, 'f•;fLJ pbpqwt} tUfJnL['f! /JnLJLUILn[1i/_nLJ - t 
-":pJ'iiwurwft'.1! Ii. .\jrJpf! 1fum phn.'iil[wt},p'ithpjt .;;uwrn~q qn<'f"lq9Jw'ii (.;;wz4./r. 

wn'itbt nq uh·1uJ,fr,q phn'iiq wt}.p.f!) .\wzq wpfthtfru1 

112 

Pser•m~R,, 

Pser·max~ 1.2Ro 

(3·26) 
(3·27) 

UfWJilw'it'i.ibpfa9, wumfr-&wLwftw'it Jnmb9Jw'ii b'lwLurftnt/_1 bpp l o ,n ~a/30, 

flnLJ[Wtnp.i/_n<il t 'i.ibppwLfr i.w<fibpf! npnzbL WJ'ii"lbu, fr'ii i.Ufbu ftbLmpn'iiwftwu 

pbn'iitf_w,} -":faJ.pbpfrL[!t 

U.nwLJ.fr'ii 'lbUfpbpn<J bqpwJfr'i.i -&LznLJ'i.ibp/r w'it-":wqwuwpwi.wi/rnLfJJn<

'uf! , fr'iti.Ufbu /,_ 1:,fr il'iiwmwftfa nufb'l ubriJif_wt} ftnrzilnLJ -&'it1znLJ[! 1frn.ppw9'i.ib

{nL 'i.iUfwmwf[nq m LUJL 'iiftwmwnnLJ'itbpnq f[wpb[/r t .<;JrJ/!l! Lwfuwqi>bl UJw'it 

( b 'iipwu1w'ii) wnw'ii9pfr 'itqwmJwJp ni. ufrilbmpjrft' 'iibppwLfr b n<'l'lnLfJJw'it 

wnw'iigl!f! mb'lwzwp<fblni/. 'lb"lfr JU -&'iizilwL ftn'LJf!, npfr <'; bmli.w'itpnt/_ ftl!-

ifrnppw'iiw -":JrJ'iiwmwft/r i/_pw qnp

t}n'l JnJb'iimfr Jbt}nL/JJnL'iip, -":b

mli.wpwp' /,_ -&'itzilw'ii w'ii-":wt/_w uw

pw J_UJ i/rn<fJ Jn LL I!: 

U.pmwf[b'iimpn'ii pbn'iit/_wt} -":jtJ

/!bp/r wilpn<f1jw'it /,_ -&w.pwftwJnL

Ln<fJJw'it -":wzi/_wpf['it [!ULn tnLfJJw'it 

J'itnLJ t LnLJL[!, Jr'iii. np pbnLt/_wt}

l!P ftb'iimpn'itwftw'ii "''l'lbgnL{JJw'ii 

'lbUfpn<J t, JfrwJ'ii flb "lhmp t 
Lqwm/r n<Lb'iiwl p'iiw-":nrz/r -":w

ftwq'lilw'ii pwzfuilw'ii w'it -":wt/_wuw

pwi.wi/rnLflJn<'ii[!t li'iizilw'it Jht}n<

fJJnLLf! p'itw<';n'lnLJ ( ftwil 'iin<J'ii'it 

f p'itw-":n'l/r .\wftwq11Jw'it Jbt}n<

/JJnL'ii[!)' b[Lblni/. -":wzt/_wpftw1fr'ii 

phn'iti/_wt}p'ithp/rg (y1>11), wnw'itg 

-":wzi/.fr wn'itbln< -":frilpfr /,_ Lpw i/_pw 

qm Li/_ n 'l p'it w..t; n '[/r u b </i w ft w'L 'l w L 11-

i/_ wt} /r 9 wnwp_ bftn'l -&'itznLilf! , Lft . 

3 .9-nLJ 9n<JB uii/_w t} t"IJnLp'iibpfr 

'lhUfpnLJ ftLfr'itfr. 

li't- 3, 9. IJ.pmw'tb'Lmpn'L pbn.1'.[w~ t:frJ

/!bpfr ~w2.[wp'tw1fr'L ufubJwL 

8-!11 

... .. , 

III-

Tl-

Nfu"d -a .. . 
..c 

.~ o,~a l ... 



ilLzJUJL Jfi1frL Jbt}nif/JniLl!' 

P1-Pm=Nrund/ab, (3·28) 

bq_pUIJ/rL UJJ bLUJJ bi} ( P2 = Pmax) Lt UJJ b&Uitfinpp &&zniJ [!J 'pp eo= 
= Mtund/N tund ~ a/6' 

Pmax-(Ntund/ab) ±6Mtund/a1b: (3·29) min 

U1ni&l! •4UJJ ,bfi,PU1uJnLL[! UUJLLUJJrfi Jwufr 'ibur ,JnLnLfrifl wpt/._wt} 'ifrJ

~bpJr wJpnLf/Jwfi uurniy.nvJf, f!Utn °S'i!JJUJf, UfWJJwfi.Ji qLUtnLUpl/_niJJ t LUJfi

"fbu, Jrfil"f/iu ""l'lwfiqJniL Lbppw1m1._ qbLmpnLiu.qwfi ;pbnLt/._LU~ 'ifaJ.pb

pfaLf!, Jfaw1fi fib (3. 8) pwLw&LtniJ p &1'zJLUL tfinfuwpbfi :Ufbmp t l[bp9-

f,bl (3. 29 )-tTt/._ nptt.zqLUt} P2 lrq_pU1J/rL &&izniJ.p: uniJLI! . U(biur.p { qwurUJpbl 

'i .faJ .,P./r u LU L w J/r f, J UJ· uifr LU n w tftL w u ur Jr-& UJ L Jr w Jpn i.[I Jn L 'ii f, f!•U m & q_JiJ w L 
"I LUJJ LU'i..Jr Lt f!UiU1 l LU JL UJ4 Ui'L nufjt 'i wzi/_ LU pq•bifa Ul 

PU1rluiqU1t/._np 'i.JrJ.[!bpfa '1bUfpniJ, bpp UfLU'iUfw'ii.l[niJ { (3.10) UfWJ

Jw'iif!, 'iwzif_wpqL puin &q_J,Jw'ii qwurwpqntJ { JfrLUJf, N bpqw/LwqwL nufp 

LUlf.'1h9n1;fJJU1L mU1:4, 'ibUl'ltwpwp &frzui 'iinii.LL {, fr'ilJ. np ~,bfimpn'bwqUJL 

pbnLi/_UJt} 'i·faJ.pbpfr '1hUfpniJ1 UUJqwJL bfJb wpurU1qbLurpn'ii pbn'iii/_w·t} 'ifrJ

J!P p wrf UJ;4Jr "{ w •m b {'I! UJ J f'UJ f, wt/_ n pt/_'/',} l b'ii, w "f w w J'l"f fr u/r Li.fa.I /!P 'i w J w I' 

U(hur/! { qwurwpb[ Lwlt [pw9ni9frl 'iwztf_wpf pfi'lniLblnt/._, np Gq_JJLUL pnip

Lf/r tfin[!p 'ifaJ/!I! 'iwL'1fauLULniJ t UJUJ.fi 'iLUmt/._wttn' pLUrfwqfa U(UJtnbpfr 1._bpltfr 

ilwqhpbufr JwqLUp'lwqniJ: 2.urztf_w,pqp qwmwpt/._niJ { UJnifi,I! qwJ blifJw-

"'Jnifip uwlwJ/rfi Jwufi 'ibur JnLnlfrfl bqw'iiwqnt/._ qwurwpt/._wtf 'ipJ[!bpfr 

'iw"z_tf_wp•q/rfi 'iwJLUfiJw.f, (3. 3) pwfiwdltni/_, JJrwJL [Jb h['iiblnt/._ 1._bpn'ifaz

JWL P2 bq_pLUJfL G1izniJJr9 [, a 'fnpd-w'q9fi Jbd-nLf/JnLL[! pwq_JUJ"fUJU1:qb[m/_ 
0,75-nt/._: . 

2.frJl!fr LbppLULfr Jnur 'iipw a Lt b ntq'l_ntf/JniLLbpnt/._ urb'l_w'lpt/._nq wz-

juLUmn'l wJpwLfr 'iwmt/._LUi}p'iibpfi Jwqbpbufiibpp nptTzt/._nuJ bL JrLi"lbu qb'ii·in

pn•LuiqwL pbnLt/._wd- 'i,faJ.[!bpfr '1/;Ufl!nLJ, f!UU1 UJWL ( bfil{JwuJuiL) [, wuur/r

GwLLbpjr bq_pbpnt/._ wL9fin'l LnpJwl 'iwurt/._wd-[!Lbpfr wJpni/JjLUL "fWJJLUfifr, 

WJL urwppbpn12fJ1wJp, np w1umbq JnJb·LurJr wq_.'1JwL 'iwpr/lntJilJwfi nt'l_

'l_n,P1wJp 'iwzt/._wpq·h1fru U(hurp { L•qwin·fr ni&bLwl pLw'inq·fr 'iwqw'l!'1JLUL 

.wL'iwt/._wuwpwt.wifr pw2,funiJ.p (Lq. 3. 9 Ji ,/r'U,q 'iipwL •niqqw'iwJw9 niq

·'l_ntfJJwJp 'iwzt/._wpqh[.friu U(bm/! { htLhl pLw·'inqJr 'iwqwq_'lJwL J.fatfrL Jb- -
.tfntf/JniLfi9• · 

IJ.i'u"fJrunt/._, d-nn'l_ JnJbLur'irbpfr Jbd-niJP1niHbp,f! .Lq. 3. 9-niJ 9"'JB 

mt/._wtf 'ifrJl!Jr 'iwz.1._wpqwjfrL 'iwurt/._w~>/!LbpniJ Lt Lpw·L9 'iwJw"fLUurwuJuwfl 

wJpwLfa 'iwmi/_LUtf.pLbpfr JwqbpbuLbpf! 4LJr&blr' 

114 

M1-1=0,063(p2+P3) (a-hco1J2b, 
:\l\11- n=0,063(p2+p4) (a-a1)2b, 
M111-111~0,125p i(b-bc0 1)2a, 
M1v-1v=0,125pi(b-b1)2a, 

As.1-'-1=M1....0J/0,9H0Rs1 
As,Jl- ll = M11- 11/0 ,9ho1 Rs*, 
As.m- 111= MI11-111/0 ,9HaRs, 
As,1v- 1v = M1v-1v/O ,9hot Rs* 1 

1(3.30) 

UntJL 'iwmt/._wd-[!Lbpfr 'iwJwp, b[Lhlnt/._ puur LnpJLUmfrt/._ pbnfitf_wt)-/!_ 

Lhpfr npnzt/._wd- pLw'in·'l_/r ''iwqwq_'1niJ,fr9, (3. 30} pLULwdLnt/._ U(bur/! { npn

lbl t}nn'l_ JnJbLm'iibpfr JMn~f/JniLLhp.p Lt 'iwJw"{UJ'mLUufuwL {37 } - fr UfW

'iwfitLhpfr qwurwpb[ LnpJwl &w.[!bpfr pw9i/_wt}pfr [LUJLnifJJLUfi umni'lnul, 

f!Utn npniJ, LwpJwf, Jbd-nlf/JnLb.f! wJpwiintJ rrpn."l_ t/._nLJ { (3. 17) pwfiw

dltnt/._' Mn-[! t/infuwpfr'iibint/._ Mr und ,o-nt/._: 
2.frJ[!hpfr biiflwuJniiip U(hurp { 'iw·zl[_wpqbl L'um wJpniflJwL, npUfbu 

wpmwqb1'urpnii ub'l_Jqn'l_ mwpp, npJr 'iwJw"fLULnLUufuwL h. mh'l_w'1pbc 

bpqw1Lwqwfi wzfuwurn''l wJpwLp: bii'flwu1w'b 'iwztf_wpqwJ/rfi 'iwuitf_wi}p

Lhp 'iwJwpt/._·nLJ bL. 

biifJwu1wfi 'ibur Jniinlfafl b'l_w·fiwqnt/._ qwmLUpt/_nq 'i,jrJ[!bpfr 'lb"f.[!NLU 

.t:frJpp uUJLWJ/rL JwuJr /, biipwu1w'b Jfrw9JwL Jw.qwp'lwq,fr nL'l_'l_W·'bqjnL'il 

.\LU U1 i/_ LU t}.pf! J 

pwrluiqwi/_np b&.flwuJntLbpfr '1bUfpniJ {fiq. 3. 10) f,niJii 'iLUmt/._wt}pf! 

(II-II) ;/,_ UJwf, wJrruJ.491._wt} Jwufr GwqwurLUJfiii fipumfr Jwqwp'1w4Ja 

mnttfiwdlt 'iwurt[_wi}pf! (I-1 )1 · 

b'iJ..flwujLUL lwJf,w'qwL wJpwiiwi/_npniJi/! qwurwpt/._ntJ I; wnwfi9 'iwz-

4._wpq,fr, wpmwqbLmp·nfi ub'l_Jt/_n'l_ inwppbpfr qnfiuurpnLqurwt/._npJwL f!h'l

'i w L n L(I U/ Wt; w ii t f, /; pJr 'ii 'i w J w "f w m w u fu w ii 1 

IJ.pmw~qbLuipnii pbnfii/_wtf 'ifrJ[!bpfr 'lb"fpniJ; bpp i."11 UfLU'iUfwLt[_nitl 

wJh ·q•nLuurpniqm~t/._ i.wifrbpp, npnLp f/n"Jl b'ii urwlfru iwJpwiiwt/._npb[ pw

Jwqfr "fwurbpf!i w'ir'ipwcfb·zur { qwmwpb[ 'iwJw"fwmwufuwii .t;wztf_wpq, 

.t:wJwdwJii npfr Lt pwrfwqfr U(WtnbpntJ' fipw [LUJiiLUqwii ni'l_qntf/JLUJp, 

urb'lw'lf'bl wzjuwurn'l. wJpwL: 

Pwrfwqfr UfWLnbpntJ, npn'b/! 'lnipu bii JiiniJ 'ifrJl!fr UW[LUJ/rL JLUufr9, 

UJnifi/r9 f,pwii9 'iw'lnl''14-n'l ~nnq JnJbiiurp 'ibmf.twf,/!nt/_ wnwp_ bL q.wLfru 

dq.n'l_ Gfrq.bp, npnL.[! wJpn'l_p_ntf/JwJp 'iw'l_np'lt/._nLJ bf, WJ'1 U(Wmbpfr [WJ

iiwqwfi 'iwurt/._wi}/!LbpntJ 9w'ii9bpfr dltt11._ urbqw'l(lqn'l_ wJpLULfrf, {fiq. 3. 
10 Lt iii,. 3.2, p): 

PwJwqfr U(Wtnbpn,J mbqw'1p1._n'l Lzt[_wt} wJpLUii{r 'iwmt[_wt}p.fr JLUqb

pbiup npnztf_niJ t .puur f,'.q. 3. 10-n,J 9n"J9 urt/._wi} 'iwzt/._wp'4LUJ/rfi u-JubJw

LbpJr. f!'ii''1nif,l[_niJ I{, np UfnLLf! JnJ:Hm;jt LU1f.!'1JwL -\LUp./Jnt:.JIJniLn~J qw

f'"'l t U(U1:ur.i/_bt k qwJ k' qbU11bpnt/._ wLgh·nq ni JnJ•bfrurJr w'l!'1Jwf, ''iwp-

"IJ.'/,l;pwJbzU1 'lbUfpbpntJ Uf/;U1p ~ <wzi[} wn'Lhf vs5 wz/uwuuuf.pJr "fWJJwf.Jr 9np<tw-

4r9/! (111b'u ~t 111;, 
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fJnifJJuifif, nuz'lw,-:;,,Jw9 wnwfi9/!Jr znLpf:!!t btfiblni/_ '1l'wLfi9 U[ui.-:ui'bt.i/_nul 

t, np uipmui.ppfi pbnfit/_wt!-/!fibpp JnJbfiU71J! UJ/'1 wnwfi9.pfibpp fiq1amJuiJp 

tfafifa Ill-II/ Li. II/' -Ill' .-:wpfJntfJJntfifibpf! .-:wmn'l LUJJfiuiqwfi uiJpwfiJr 
'C.frqbpfr JnJhfimJrg "l wt/_btfr' 

.bpp e~=M/N~hcoif2, 
i-n 

Mk=0.8(M+QyQ-Nhc0i/2)~ _E RsAsw.1zi, (3·31) 
1-1 

i-n 

Mk ·=M+QyQ-0.7Neo~ ~ RsAsw1 1Z1, (3· 32) 
i~t 

"l'urbrz AswrL Jbq LWJbuiqwb 9wfieJr .-:wzt/_wp,qt/_nrz ntq'LntfJJw:fi P"l"P 
An'lbpJt '.\wmi[_ui,).p'bbpfr Jw,ftbpbufibpfr qnwwpf, t (fiq. 3, 10-nd 

9-1-fr ·1 .-:wJwpni/_ gnLJfl mt/_wt!- lnpu An'[hpfr .\wmt/_~t!-1fihpJr Jw
qbpbuLbpfr qntJ wpf! )t 

UJ) 

~) 

'bft. 3. 10. bLflwu1wfi pwJwftw1fr& Jwufr 

. <wzi[wpftw1fiL u/ubJwL pum wJpntflJw'll. 

w- pwclwftL wJpn'ltntfl1wJp 9mLt[ntJ 

t bLf1wu1wL Jbt, p- pwclwftfr Jfr J•uu{! 

9mLt[nw t <fiJpfr uw1w1fiL .iwufr Jbt , 

1- pwt!wl1fr "l"'"'"l'fr wzfuwurn'l mJpwL, 

.. (9-1), 2- bLflwu1wL wzfuwuin'l wJ

pwL, 3- hLflwuiwL 1w1Lwftw1' wJpwL, 

4- <fiJpfi wzfuwurn'l wJpwL 

Ubl( .-:wpfJntflJniliniJ mb'lUl'lf!P-

'1._wt) 9wL9fi wzfuwtr1n'l An'lbpp 

' ! 
~~~~~;:;;h~~~ 

.\wmi/_wt)/!fr Jwftbpbu[! 1 P"l"P 9wL-
9bpp J /d1.bntJL mpuiJ w q.t!-Jr An'lbpp 

'lbU[J!nLJ, btfihtnil (3.31) /,_ (3. 

32) U[WJJwbfibpfrg, qwpblfr ~ 

npnzht .-:bml.i.1wL pwbwJ.ubpnt/_' 
/ / 

lll I![ 

. ' '-LI 

i = n 

Asw-MkfRa L z., 
l = I 

1-n 

A8 w=Mk'/R9 L Zit 
1-t 

(3·33) 

(3·34) 

lJ.Jf, IJbUf/!ntJ, bpp e'a=M/N~hc01/6, pwclwqp Ufwurbpfo wJpwLw

t/_npniJe f(wmwpt/_ntJ ~ qnLumpnvf(mfrt/_t 

J16 

§ 8.8. d-wutwl[liliw1}1G {fili1Jwil1U]}lli) fi}lll.Jliflfl 
lfnGu111pn1lfg}lwli lt fiw21[wplf1! 

1. 'llrnq ,tqwmhrp mw~ uml_nq fipdfhr 

/lfilU[bu wp'lbfi wuif:bl ~' ftpn'l U[Wmbpfr bpftwjJpbmnLb clwU[wt/_bfiwJfr~ 
.-:pJJ!bpf! (npnfi9 wfit/_wfind bfi fiwl.i. U[UJUTUJ/pfi .-:frJ.pbp) wpt/_ntJ bfi fJb 

-;wt/_w.pn..lj, Li. Jib' JnfintfrP b'lwfiwftnt/_t 
lwi\_wfn{p dwtqmi\_b&.mJpfi fipJf~r~ pw'lftwgwt!- bfi uni/_npw_ftwfi bp-

ftwppbmn'bb pl n ft - p w I' J. b p ,fr 9 Li. fipwfi9 t/_pw mb'l_w'lpt/_wt!- pbm•nfib 

Uf W U1 LU J fr fl p [ n " fi b (' f 9 (fi" • 3. 11 )t 

'bft. 3. 11. lirn'l U(Wmhpfr mwft 

ftwurwptf.n'l t:wtf.wllntf.fr c/UJU(W• 

tf.hLw1frL t:fiJphp. 
-w-L;nlt, p- [!Lqt;wm, 1-ptn~

J!Wpd, 2- U(WUIWJfrf, ' ptnft, 

3- wz/uwurn'l wJp'WL 

w! 
.• '.., .. "2 

/ .·<) I 

1.frJpwJJrb Plnft-pwpJ.bpp wlintJ bfi uinwt/_btwU[bu .\nt!- (liq. 3.12, 

w)t '1fipwnniJ bfi flw/,_ mwp•pbp mfrU[hpjr qn'[wt/_np /,_. •uliwJbt. p[nft-pwp

J.bp (Ii.If. 3. 12, p, q.}> npnfl.p flntJfi lwl/rbpfr '.\nt!- p[nft-puipJ.bpfr .-:wJ·bJw

Ul'ntfJJwJp .pfrl p1b·mn1i b1i U[W.\wlitntJ /,_ rnfi'hfi pn.pp 'lwflqt/_wt!-t Uu1ftw11i 

U[hm.p ~ liftwmjr ntfibfiw[, np lfn'lwt/_np l/i. uliwJbt. p['roq-pwpAbp.Jr 'lbU[..pntJ 

Jbt!-wlintJ ~ 1ipw1i9 U[wmpwumJwli w·zfuwmwmwpn~fJJnt1'[! /,_ wJpwliJr 

t!-wfuupt 'Uw.\Jwflwpwq ftfrpwnn~fJJnLli nt&bfi flw/,_ liwfuwLUJf't/_wt!- bpqwfl

pbmrrlib p[nft-pwpAbppt 

' t · 

'bft. 3. 12. 1.wi[wpni/.fr hpftwflphmnL/, ptnft- pwpd.bp . 

w- L;nlt' wnwf.9 ftntzhpfr, p- ftn'lwtf.np, 9- uf.wJltt 

fT/wuiw1frfi Pl!l~bbp& wpt/_nLJ bfi .-:nt!- (wnwfi9 ftnrzbpfr), ftnrzwi/_np b. 
uLwJbt_t 
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1.frJpw1fr1t p[tiq~pwpdbpf! inb'l.W'f{'nLJ bf, .\nu'{' !ftwq_Jn,J hf. .\ n t} 

J w "f w if_ hf, w J fr .f, .\fr JI! (1t1ft. 3. 11, w ), ftwJ wpw'i.ipfibpntf Jb,ftp 

J1nwfr9 npn2 .\bnwi/_nf'nlf'Jwfi i/.l'w' ftwq_Jbtni/_ l! f, '1 .\win J w "I w

i/_ /; f, UJ J fr f, ,\ fr J j! ( f},q • 3 • 11 , p) I 

f!Ltf.\win Jw"lwi/.•bfiw1fr1t .\frJphf'Jt ft.frf'wllnc/IJnLfi(! UfWJJ wfiwi/_•np.i/_wt} 

t 1twfu fipwfini/_, np WJ'f"lfrufr .\fr.Jphf'fr 11bUfpnLJ, fr1t'il"l'lru 9nLJS bf, ini/_ht 

.\binwq_ninnLPJnL'U·fibpf!, .\·fiwpwi/_nl' t f1W'llfi1nd urnwi/_bl Wf''1JnLUUJi/_hin oq.

inwq.npH[ p'i.iw.\ntzfr ftpntznL1iwftn~PJnL1tf! (pfiw.\n'lfr .\w2i/_wpftw1fi1t 11frJw

'1f'nLPJnLfi.l! W/'1 '1b"fpnLJ ftwpblfi ~ i/_bp91th1 JJt·fiJ_b. 20% w1}.hl:Jr 1 .pwfi ,fin'LJ~ 
l';'Jfini.;f'Jwfi .\nt} <fwU[wi/_b1twJfi1t .\frJ!j!bpfr iq.bU[pnLJ ) 1 flw9fr WJ'1 ftwinw

Lnq.1th,{'nLJ phpi/_w't} p.tnft-pwpA.bpfi b [WJfintjlJnL'it..f! /,_ .\w2i/_wpft•ni/_ UfW

':wfiti/_n'l b1und [WJfinLPJnLfi[! .J,bt} JwuwJp z.b1t .\wJefi!qfin,J, WJ'1"1frufr 

'f/;U(phpnLJ, np"(hu ftwfinfi, [!fiinpi/_nLJ t "UJUIUJfnq.fr Jninwftw J},t} [WJ

finLPJw'i.J PLttft-pwpd[!1 U.1'1 pttift-pwpA.hpfr 'lfiJw11pnLpJnL1tf! Ll'fri/_ oq.urw

q.np<tblnL .\wJwp fiU[wurwftw.\wpJwp t 'f('Wf,/! uibtzw'1f'bl W{'w'i.ipfibpni/_:

btfihtni/_ 4_hnfi1t UfWJJwfiJtg ptn'ft-pwpAhpfr JJrtb. C .\hnwi/_npn,pJnL1tf! fttfa1tfr ... 

c=l(b-brund)/btund' (3 ·35} 
nl'111b'l. b1und-[! .\n,) 1frJpfr .\w2i/_wf'ftni/_ UflU.\wfir.i/_ntz [WJfinr.{IJnLH t, 

b-fi /,_I-[! .\wJw"lw111wufuw1twpwp euur. ftwurwlnq.fi [!f,Ul['i/_UJ,) Plnft

pwpdfr [Wffint.fJJnLfif, nL bpftwpni;fJJnLfifi bfi1 

fltnft-pwpA.hpfr Jfrt.b. pnLJLwurphtfr wJbfiwJU C .\bnwi/_n{'nLPJnlfi(!, 

'i.Jftwurfr nL1thfiW[ni/_ £!fi11.\wur '.\fi,J~bf'fi .q.bU[pnLJ pfiw.\ntzJr {w•2if_wp'lfw1Jifl 

'1fiJw11pnLPJwfi Wbf! 1 uw.\Jwfiwpwfti/_nLJ t 2ft'i.iwpwf'wftw1t finpJwfibl'ni/.'" 

15 .. . 90 uJ-ni/_1 

Uh1uJ,frft 2f'twfi1thf'nLJ UfWurwiJifi JwU[wi/_h'i.iwiJifi .\frJpbpf!, np"fhu 

ft w f, n 1t, ft w ur w pi/_ n L11 hf, .\ n,), •.\ w ft w nw ft l]b Uf /! mJ f! f, If.\ w UI .\ /i J ./!P Fl'' ft

p w pd hp fi b. UfWUIU:J.fr_fi pfnft1tbpfr Jfit.LL UfhUlf! t ftwU1wpbt JnLnt/JP bpftw/J

phU1n1th q.n1nfi1 

1,nt} JwU(wi/_bfiw1Jifi .\fiJpbpfi i/_hpb.fr Jwqbpf.tnLJP/i 4.Jrw U(hUI/! t Ulh

'ZW'1f'bl wn'i.ii/_wq_'i.i 40 JJ ..\wuurncP1w'i.i, B10 11wu.fi 2wtzwfuJr thf1U11 7,8 /,_ 

9 pwu .\w2i/_wpftw1fr'i.i ub1uJfrftn,p1w1t l]hUfpnLJ .\wJw"fWU1wufuw'i.inphfl 

wJ pw'i.iwi/_npi/_ wt) 10 J J Ul('WJ w q.t}p bpbp 1 z.npu /,_ i/_bg bpftwJ'i.i wqwfi A.n

tzh['ni/_, nl'n'i.ip 300 ... 400 JJ-{! Jhft U[hUI~ t ftw"fbl JfrJ1wfi9 .\bU1 6 Ji[ 

llr['WJwq.,)Ji [WJfiwqw'i.i dn'lhf'ni/_1 

fltnft-pwpdhp'i.i nL1th'i.i H=30 .• • 60 uJ pwpA.pnLPJnLfi, b=90 ... 280 uJ 

[WJfinLPJnL'i.i, npn'i.ip nptt2if_n,J hf, .\w2i/_wpftni/_, /,_ 1=120 ... 240 uJ bpftw

pniflJnLfi, npf! uw.\Jwfiwpwfti/_nLJ f bi'i.i,hini/_ PLttft-pwpA.fi q_wfiq.i/_wr)p Ulh

'l_UJpn•fuJw'i.i /,_ Jn'i.iU1wJJw'i.i "fWJJw'i.i1thpfr91 fllnift-pwpA.bpfr Lhppw,fiJr JnU1~ 

&,,_i/_w,) qninnLJ, urbtzw'111i/_nLJ t wJl'w'i.i ('i.ift. 3. 13 ), wn.wi/_blwUfhu bnwft

gw,) 9wfi9jt A.b.ni/_, n{'/r 1w1LwftwL A.ntz:bp.l! ( Plrlift-pwpA.fi b nLtztznt.flJw'i.i A.n-
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'll'f'l!} w2fuwU1ntz h'i.i, fruft bpftw1Lwqwfi A.ntzbf'f! (I nLtztznLPJw'i.i dntzhp[!)' 

pwzfu,Jiz.1 U.2fuwU1n'l A.n'l,bf''b wpi/_nLJ /;f, 8 ••• 12 JJ url'wJwq.r)jr /,_ U1htzW1f[!['

t/_nLJ bf, 10 ... 30 uJ ,PWJ[ni/_, µ=0,1 ... 0,2%1 

lfn&.niJip dwuim•lh&.wJ~&. fi~ufbrp ftfipwni/_nLJ h'i.i ub1uJfilt 2.f't.w'i.i'i.ib

pn,J, 12-/i9 w{htfr .\wpfth,pni/_ w'i.iftwpftwu U[wfih[WJ/i'i.i /,_ Jn'i.int/rfJ 'l_bfipbpJr 

ljpntz U(WUlbf'fr U1wft, fr'i.iz.Ufbu /,_ bt'i.ibtni/_ inhtzwftw'i.i UfWJJw'i.i'i.ihpfr9' "'Jl 

'1-bUfphpnLJ1 lfn'i.in[./i•fJ JwUf_wi/_hfiw J/i'i.i .\fiJ.pf! u·b'lw'i.iwA.b. .\wU1i/_w,)l!Ji bp

Jiwfilpburn'i.ib uwl t, npfi pwpA.pnLPJnL'i.i[! /,_ l"'J'i.inLfJJnLL[! npn'l_n,J hfi .\wz-

z/.wl'ftni/_1 , 
1.frJpfi wJpwfiwi/_npnLJf! ftwU1wpi/_nLJ t Plnft-pwpA.hpfi'i.i .\wJw'i.iJwfi 

1thppwfip JnU1 fipw [WJfi;_,,ftw'i.J nLtztznL{JJwJp U1btzW'f['i/_nLJ t wz/uwU1ntz1 

Jtuft heftw1'i.i'wftw'i.i nLtz'ln'fJJwJp' pw2_/u/iz. wJpw'i.ie1 

lflwmwJ~&. dwuim{b&.mJ~&. fi~ufbr~ iiwzi{_1llr~p ftwUlwpbtfiu ht'i.inLJ 

J,f, .\butf.tJW[ 'i.JwfuW'f{'JW[fihppg. 
ftpn'l_ U(WUI[! fr!' wJpntzt bpftwpnifl1wJp .\fiJpfi'i.i .\wtznp'l-nLJ t .\w-

1/_wuwl'wz.wp pwzfuif_w,) pbn'i.ii/_wt}p, 
.\fiJp[! fJb' bpftw1'i.iwftw'i.i /,_ fJb' l"'J'i.iwqwfi nLtz'lnLPJwJp pwi/_wftw'i.iJifi 

ftn'l_UI !;1 

U.JuU[/iuni/_, U[WUlwJfi'i.i JwUfwi/_h'i.iwJ/i'i.i ·<pJp•hpfi .\wzif_wff'ftl! i/_bp t 
wrti/_nLJ .\wpp fu'i.iwfi, w1ufi'i.ip'i.i' ,..;faJ.pfa .\wzif_wpft1f! ftwU1w['i/_nLJ t 'i.ipw Jhft 

q.rtwJfi'i.i JbU1(1 hp:ftwpni'J11w1t .\wJwp' l"'Jfiwqwfi nLtztznifl1wJp f!'i.i'l-n'Lbtni/_ 

pfiw.\ntzJt &i,,2Jwfi pwtJuJw'i.i q.,}w1Ji'i.i Of'b'i.ip ( nLtztzw'i.iftJnL'i.i tU(Jn'l' pbnfi-

1/_wr)pfr ftb'i.iurl'n'i.iwft_w'i.i /,_ uh'lwfiwA.f,_ tutJ"Lf' wpu1wftb1tU1pn'i.i wq_11b9nLfJJwfi 

I]hUJpnLJ' 'i.Jft. 3, 13)1 

1+ 3. 13 . 1.n~ "lwurwJfafi Jw"fwi£bfiw1J.fi t:faJpbpfa t;u1z{wpJiw1fa!. u/ubJwf,. 

_,,,_ nLJp JibfiurpnfiwJiwfi wq'1b9nLPJwfi '1b"f11nLJ, p- n<Jp wpurwJibfiurpnfi wq-

4b9nt/11wfi '1b"lllnLJ 
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2ntt .t;frJphp'fr fihppw'i.Jfr b1und LWJLnifJ-inL'b[! npnzi/_nLJ t UJnL'bibpJi muJi/r 
wpi/_ nq wnw'i.JAfrli -':frJ phpfrli -':wt! wliJwb, btLht11i/_ uu111pk pbpi/_ wJ- Uf W s
J w'b'bbpft9' 

Paer"""'(N!uud . n/IOObrund)+Pmd~Ro· 

Pser•m.ax-==( N1und,n/ l OObtund )+Pmd ± ( 6M1und.n/lOOb?und )~1,2R0, 

(3·36). 

(3·37} 
min 

nptnbq Nrund,n-[! Lt. M rund,n-p .t;wJJ.UU[WU7wufuwLwpwp {ptlpft Jhq q.J-w-

Jp'i.J Jhurpfa'b U[Wmp9 .t;W'l"P'ft/.."'l hpqwi'i.iwqw'i.J nLJ'j, nL J-n.n'l Jn

JbLur'i.J b'b (yr=l ), d-1i Ii. pm-[! bnLJ1iL bli, pb}_-np (3 .2) -nLUt 

l/pn11. "{wurbpna/_ zbLpbpnLJ uni/_npwpwp hpqwj'bw4w1i nLJp wptnw

qb'iitnpn'iini/JJnLb[! lfnpp t b. 1:w'l.wfu qwpb[p t LUJ'b wLurbubl nL .t;pJpf!· 

'ffrmwpfJhL nLJp qhLmpn1iwqw1i wq_q.h9nLfJJw1i Hppn1 2pJ.pfa Lhppwlifr 

b1und £LUJ'bnifi/JwL JhJ-nLfJJwf.i if_hnfiw4wf.i [!'iitnpmtlft9 .t;bmn wL9finLJ bu 

pnL'b .t;frJ,pfr .t;wzif_wpqfr'b1 

f!Jwmfr9 .t;frJpfr 'f"'f1U JLwywJ- Jwubp[! pf.iw.t;n'l.fa .t;wqw'l.'1-Jwli 1ihnn
wzfuwmn,J b'b "l'U/bu pwpAw1qf.ihp, b/uhtnt/.. ,'fpw'iifro qwmwpt/_nul t Lpwli!I 

wJpnr.fl1w1i -':w·zi/_wpq'ii (!Utn LnpJwl b. pbp <wmi/_wt}pLbpfr, fr'iiz.Uf.bu Li' Lnp

Jwl C.wj!bpfr pw9t/_wttpjr l"'Jbni:f1iwf.i uUlnLq.nLU[! t 

/Juw.t;nq.Jt .t;w1qwq11'lwL Jbt).n,flJnL'b[! lafrlifi. 

mJfr qbLinpnfiw,qwL -wqrpb9nL/JJwb 'fb"ll!"uf' ... 
p= NI I OObtu nct• 

nLJfr wpmw·qbLmpn'b LUtf.1fh9n'f/Jwf.i 'lb"IP"'J' 

Pm;x-(N/lOObtu nd) ± ( 6M/ I OOb/und), 
nfln (3·39) 

npmb'l N-1f! l.i M-{! t;wJWUf_UJtnUJufuwliwpW[I .t;frJpfr Jbq q..twJfrL Jbmppf.i 

Uf.Wmfr9 ;;LU1]_11f1'1-1-"'l b(iqWJUW1qwL n,Jf, nL ttn.n'l J,11Jbf.im1r bh 

(yr>I): 

/J1iw .t;nqfa .t;wqw11c'l-Jw1r J;hJ-n ~PJnL'i.if! np~'zb£nt9 ~hmn wf..91rmJ hu .t;J.J

/!P Lwfuw"{hu f!1r'fnL1rwtt pwpdpmfJJwf.. umnL'fJLUb[!t U.1tw'iiJ.fa1i .t;frJ.pbpp 

w11wr.Jr1' wumfo'Aw1r.fi pwpd.pniJJJwL umnLq.Jw1rl! · .t;wJw111Iw'b .t;w,zt[wp q(! 

qwmu:pi/_nLJ t f!Utn WJ1i U(WJJwLfr , np WUf.W.t;nt/_t/_fr flhp .t;wmt/_wttpL bpfr wJ-

pntif/JnLf..'it f!Ulll Q1-1 £LUJ'itW.qwf.i mJ.fa' wn.w'it9 [LUJbwqwb wJpwLft1 Qr- I 
[LUJ1rw*w'ii 1nJfr Jbt}nLf/JnLL[! npnzt/_nul t U[LUtnfo D'lf'ntf. w1'9Ln'l. 1-1 

.t;i.umt/_wt}pfr t;wJwp (LIJ. 3 . 13), npl! .t;.j1Jpfr JJiiq Jbmp bpqwpni/}Jwfi .t; i.u

J LU(' qlfalJJi' 

(3· 40) 
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inpurhrz Pi·[! pfiw . .t;n'Lfr .t;W\qw'f.'fJwb J.frt}'i.t JbJ-n LpJnL'bL t .t;wzqwpftiln'l 

pwpAwqfr le fln/rJ..l!P uw.t;Jw'b'i.JhpnLJ' 

(3 · 41 ) 

UnLJ'b hp'qwpnLfJJwL u w,;;JwL'bbpnLJ wz,fuwU7n'l wJpw'bfi ..C: wura/_wJ-pfr 

JwqbpbUJ[! np nzi/_nLJ t [!UUI I-1 'i.JnpJiuL .t; wmi/_wJ-pfr ud pnLPiw'i.J U( LUJ· 

.Jw'bfr' 

(3 ·42) 

ziwpfr pwo1[wt}pfr iwJLnL/JJwL .t;w zt/_wpfJ.l! qwmwpi/_11 , J t linLJ'b I-I 

"u n pJ w L t; w ma/_ w.t p,ft .t; w.J w {' , I! um [37} -Jr "I w.t; wf.i t fi.J, pfr , b[L bl n if_ u 111 np b. 

pbpi/_wJ- pw"uwC.b.ni/_ npnzi/_wJ- wJpwLfr as LwpnLJfr9' 

0
1
-M1-1, n/0.9H0 A51 (3· 43) 

(3 . 42) Li (3 . 43) pwLwAkbpnLJ M1-1-{! Ii. M1- 1,11-f! .t;wt!wU(_w U7 LUiu·fuw1rw

pwp J-_J -':wmt/_wJ-pnLJ ,}n._n'l JnJ b'bmf.ibp'ii bf.. .t; w'Z i/_wpqwJpb ht>1 ) "
·unpJ wm/rt/_ (1 r= 1) pbnha/_wh-p'iihpfa wrr_'(b9 nLf/J w 1r 111 w•q1 

M1 -1-0.sp1 1~ 100, ( 3 ·44) 

M r- I n= 0,5p1 ,ser l ~ I OOr (3- 45) 

(''b1f.t;LUU1 .t;pJphpfr libppwLfr b [LUJLn LfJJnL1rf! b. p£nfJ - p wpdbp/r 

il'fty_li fJn'lLtf:n'I. c 1:bn.wi/_njrnl1fJJ•nLL'I! npniz4_ni.J bf.i t;bm h.JWL q.bpU(t /! fi 11nL

'bbtrri/_ .t;,pJpf! t;nt)-
1 

i/_bp[! ZWf1 LU''ff' 4-Ulq /;'lwbw'4n i/_ npnzl/_nLJ /; libppwf..p 

.t;mzi/_wpqni/_ Ufw.t;u:Lt.i/_"'l brund [LUJf.. ntJJJnL'bi[!t 1J.J'bnrt;b 111/.i qw111 wu1q.Lbp}t9 

J!Umpi/_nLJ t Jnin w ftw J f; J- b [WJfrnifJJwfi pln ft -pwpdf! , Li bfJb phw .t;n'lfr 

.t; wza/_wp4ws.fr1r 'l-frJw11.l'nvfJiw f.i J,bt}nL[J-JnLbf! .t;nt} l.i f! L'f.t;UJU7 .t;pJ..pfr -':w J u:p 

t/_bpot/.rriJ t f..nLJL[! , WU[LU 'itpwfi9 J Ji2li }JnLJL wmpb-tft wJ b'it wJ ht} .t;bn.wi/_ n

pnL/JJnLJ.,.,{! npnzi/_nLJ t (3. 35) pw'iiw M.r.ni/_1 

Uw·IJwJ f.. 'fr'ii J..U[hU wnbL w ui/_bt .t , l!f, 'f.t;wm tfwU( LUi/_hhw J,ft'b ,,·,ftJ .pbpfr 

'lh"l.f!" ,J fJmu w mpt/_n,J t p liw.t;n'l.fa .t;wzif_wpqwjpb ,,.}rJ w q.pnL/lJn' Lf! 

.t/_bp9Lbl f!Um [40 ]-fa npnz4_w·.t Ro q.frJw 'ff'"' /JJnL'ii'.jtg Jf;,}, flf.iw-

': n'l.fa .t;wzif_wpqwJifrli '1-frJw'fl'"'fJJn l.L[! ilz if_wtt .t;jr J pbpfa .t;mJwp [!L-
'f"L'ii i/_n,J t kRo ( mb' u [1 2} )• k q.npt}wqfr91! .t;nJ- b. .t;wJwll/wmw~JuwL 
l!f..'1<wm t;,frJpbp.p LbppmLL•bp·fr Jw'fJ bpbuLbpfa .t;wpwpbpntfJJ nL'h li t k= 
= Ar.:ont/Aint ( Acotn = (l+c)brundJ Aint= lb ) ' " 111! 1.Uf bmp t J b,} Lfi'bfr 

k1 Li k2 q.npt}wftp9'iibpfr9 • 
t ji1tJupwpwqwL f.i npJwli /ipnLJ, qwfuif_w t} .t;nt} -':pJpfr f.ibppw'iifr UfW

·<:w1r2i/..nq brund £LUJ1inL1fJJnL1rfa9 Li 1{!1rq,.t;wU7 {ft J p.ft f!Lmpi/_w.t N 11 ft -.pwpafr 
LbppwLfr b £WJLl1'i.fJJ nL'iiJr.9 , pbpi/_wt} bL k1 q.npJ-w:q9Jr J bt}ni.[i1Jnt1if.ibp/! 

( l .07 • . . 1,23) Li { wJ mU/. winw·ufu wLwpwp p[ nq-pll! {'dbpfa fJ nLJ[LUtn['blJr 
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wJ,bf,wJbt}- C ;;bnwi/_npn'-'fJfntfifibp[!t Untjli 'iinpJwfihpni.J uipi/_wq bf, 'iiwlr. 

k2 q.npt}-wrf(gfr JUni'-PJni'u'iihpf! (1,1 ... 1,2 )' t,w/ui/_wt}- ptw;;n'lft uibuwlt/ts 

/,_ qmlfnutilfh'un~{JJni'iipgt 

fTJw';;,U[wfih[ni/_ t[hp[! phpi/_wq U[LUJJw'iifibp[! 1 [!1'uipi/_ntJ I; Plnlt-pwpJ.fr 

b [WJfintPJnLfif! /,_ C .t;·bnwi/_npn4fJJnL1'1[! 1 np,ft9 .t:hurn, ht'iihtni/_ p'iiw.t:n'lft 

kRo(kR) .t:w12i/_wplfwJ/t'ii 'l-ftJw'fpnl.fJ1w'u JMniJJ1ni'iijt91 t,wuiwpi/_nLJ I; 
uurn~q.nLJ' ttuljr f(hfiuipnfiw1f(w'ii wq1'1'h9nL{JJwfi 'l-bUfpnLJ' (3. 36} pw'iiw

J.ILni/_, nulft wpuiw!(h'ii·uip1n'ii WC(!'fb9ni.P1wfi 'fbU[[!niJ' (3. 36) /,_ (3. 37) 

pw'iiwJ.ILhpnt/_t 

f!t,FJ,;;wui .t:jtJpft Plnlf-pwrilhpfi wJpnLPJnt'ii'ii nL -Aw/!w!fwJni'unLpJnLfi[! 

".t:w24_wpf(niJ b'ii .t:nrt .t:pJj!jt p[ttf(-pwpJ.bpfr'ii .t:wJw'iiJiu'ii, h[fihtn1. 

'iipw Jbf( q.t}-w1Jt'ii Jhinp.fr'ii .t:wJwll(wmwufuw'iinrz pbnbi/_wq.pjt9, ¥wJ Jltft 

p['n.q-pwpJ.fr i/_pw [!b,f(bn'L p•bn'iii/_wJ/!fr9 /,_pp J bpf(wpnL{JJnLfi.Jr91 

2. UJntfiwzwrhr}i ,:mwq umlnq ili}itffhrp ~nf.umrnt~9}iwf. 

UJnL'i.iwzw,pbpjt urw'q wpi/_n'L dtuU[wqhflwJpfi (.t:Mw'uwJ.fr'u) ;;frJ.phpp 

zb'i.i.f!p J/,f( f(wJ bp!(ni ttL'L'lni:,(JJwJp (Juwlt/_nrr .t:[rJ,j!b{') pfiw.t:n'lfr i/_pw ;;/,f,

i/_wq utwi/_pwJ/t'ii ;;wui4_wt}-pfr pwq_Jwl{Jn.ft.;_p, wfifuqbtft '\brtwfifibp bf, {fit,. 

(3.14 )1 1.wJwubn. p'iiw.t:n'Lbpft 'l-hU[pniJ bU[LUU1wf(w.t:wpJwp b'i.i t:wJwp

i/_nLJ zbfipp bplfwJbwlf(wfi f(wJ [tuj'i.iwt,wfi nuzrznifJJwJp JfiJjwb9 qni

'fLU.t;bn_ mbrzw'fpr/_wt}- wnw'iiJ.fi'ii Jwll(wr/_b'ii'iihpft J.ILnr/_ wpr/_nrz t:fiJpbpf! {'iii[. 

3.14, w}t lf.J'/-Uf.faufi '>/rJf!hp b'u wf"tlniJ unr/_npwpwp 12 ... 16 -\wp1f(wli{r 

qwpf(wuwJfib zbbpbpp UJNLbwzwpbp/r utwf(1 hpp UjttLfihpJr9 b¥ntz pbnbr/_wq

/!f! lP w'i.ig'iinLJ 4500 ••• 5000 fll-fi9, Jruf( p'i.tw1t:nrzft -\w2r/_wpf(w1fi'ii i],fiJw

'l-f"nL{JJni'i.i[! 0,3 .•• 0,35 lffTJw - Jr uw.t;Jw'iitbpniJ l;t /uwitf.nrz dwU[!Ui/_bfiwJ/r'ir 

(-\Uw'i.iwJfi'u) ~j,J[!bpfr {'ii!( 3.14, p) f(ftpwnni{JJnL'iif! WP'fwpw9fa I; .t:w

Jwpr/_nLJ JfrwJ'u Jbt}- phn.'iii/_w~p'ubpfr /,_ {Jn'Jl ni w'ii':wJwubn p'uw.t:n'lhpfr 

'l-hU[pniJt IJ.Jl'l-Uffiufi .t:wJwlf(wpq.[! ;;'iiwpwr/_npnL/JJni'u I; urwtfiu tfinf!pw,g'iiht 

'>fiJ'uwmw¥Jr '>'uwpwr/_np w'u.t:wi/_wuwpwi_w,P 'iiuuii/_wt}-ppt 

J.wUfw{b'i.tw1Jr'ii .t:frJ/!hf1l! uni/_npwpwp wpr/_niJ h'ii lfn'lbpni/_ ']bU[p 

i/_bpt Uu11ftw1'u wn.w'iiJ.fi'ii 11h'U[f!'bpnul -\'iiwpwi/_np I; /,_ w'uh[ f(ntzhpnr/_ 'l-hUffr 

'i.ibn"- mbrzw11pr/_ nrz -\frJ /!bpt 

<f.wl1(wqb'i.iw1/t'ii -\frilpbp'ii frpb'ug bpf(w1'uwftw'ii nirzrzn~f/JwJp p'uw-\n'Lfr 

fibpphfr9 r/_bp/,_ ttLll_'Li/_wq -\wf(wq_rp!wfi f,./,ppn wzfuwinniJ /,f, /ifii_U[bU pwq_

Jw.fJnfrl.f! w'ulfuqh[p '\Mw'i.it btfihtni/_ 'l-f1w'ufr9 WJ'f"lfrujr ;;frJpbpfr f(n'iium 

pM!(mwtf.npniJ![! ·lfwmwpr/_niJ I; unr/_nput•ftw'ii .t;bt}-w'ufihpfr'ii .t:wJw'iiJw'u, 

fr-\wpf(h, Lt,wuiJr ni'iib'i.rwlni/_ 'iipw'iig wz,fuwww'u/!./t nprrz wn.wfJJ.f,ui;;wwftni

p1ni'ii'uhrrf!' PwgJr wJ'l-• -\frJ/!Jr f(nrzfrg 7nipu Jfiwgwt}- uwLl!' uwt.ft ,gi{_/tj!

'i.ihpf!, ppb'i.ig .t;bpppfi 'IJnLJ'j, .t;wlf(wq7Jwfi 'IJ./;p/!n w z,fuwmniJ bf, 'i.iw/,_ [LUJ -
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"u~- 3. 14. U1nc'bwzwpbpfr 

mwl1 wp{n'l. Juw1w{bLw-

1fi'b (-:b.twLw1JrL) <JrJ11bp. 

w- wnwtAJrfl Jw"lw{b!.1 

p- fuwl{n'l. Jw"lw.[_b!.Lbp, 

1- dWUfw.[_bfJ, 2- UJn<b, 

3- JwUfut{bbp pwpA.w~w-

1/•L ~wm{wh 

Lwftw'i.i nuz'LnipJwJp .fr'i.ii_U[hu pwpJ.wft'i.ibp, [!UUI nrfi "- ftwwwpt[nul I; 'i.ie

pw'ii9 wJl'w'i.iwi{_npniJ[! [wJ'uw•f(w'u n'Lll_'lnL/JJwilpt 
<fwll(wi{_b'i.iwjfr'i.r -\pJj!bpft ftn2mnL{JJnL'ii(! J .br}-w9tb[ni 'uU[wwwf(nr/_ 'i.i[!

pw'iig [WJftwf(w'ii i:wmr/_wt}-pp i_wtfihp'i.i p'iimpniil b'i.i bt'ubtni/_ wilpw'i.iwi/_np-

J'w'i.i ;wJhJwmwpwp tfinpp wnynuftg' unr/_npwpwp bf"f(w1'iiw•f[w'i.i wJpJ.U

uft -\wJwp [!'i.i'fnL'IJr/_niJ I; µ=0,6 .• ,1 ,2%, pu'f( [WJbwywU wJpwbfi .t;wJwp 

µ w=0,15 .. • 0,30/o t Uwll! tfinj!p [U1J'uni{J1wft IL -\wumni/JJw'u 7hU[j!niJ wp

i[r:ul I; nttzrzw'iift1ni'u .t:wmt{_wt}-[!/t1 Jbr}- [WJ'iiniJIJw'i.i 'fhU[/!niJ' ubrzw'iiwJ.f,_ 

(wb'u'iift.3.14)1 . 

bpftw1'i.twftw'i.i wzfuwuin'L wJpw'i.i/t '>wintf_w~i!/t Jwfthphuf! .t:fiJpft 9w'i.i

lfwgwq 'i.inpJw1 .t:wwi{_wd-pft pb' if_brr"Jr "- pb' 'i.ibp.f!ltJi ftnrzJniJ Ufbw/! I; 

ifiuft 0,2%-fra, Jr~ft J.nrzhrrfa mrrwJwq.ftr}-l!' 14 JJ-fa9 nz. U[ wf(wu1 



rfw"lwt/_b'i.twJp'i.t -':pilj!bpp -':wmt/_wd'[!p Jnmwt/_np l.wtftbp[! /,_ ,wilpw'i.tw

t/_npilui'i.t ufubilw'i.t BnLJS b'i.t mt/_wtJ- 'i.tft. 3. 15-nLilt 

rfw"lwt/_b'i.twJp'i.t -':'}ril,pbpp ftnqp wilpw'i.twt/_npnLJ[! ftwpb[p I; ftwmw

pb[ /Jb' -':JnwwtJ- /,_fib' bnw;ft9wtJ- ftwpftwu'i.tbpnt/_, Jiuft UW[p'i.t[!' Bw'i.t9bpntf_: 

{!um npnLJ, /J-nLJlWUlf't/_nLJ /; -':btJ-w'i.Jp 'i.Jbpj!b.p bpftwJ'i.twftw'i.J wzfuwmnq 

wilpw'i.tp ilp'i.tl_b. 1 /3-[! mbqw11pb[ J;wtf_wuwpwl_wt/t' uwlfi wilpnq!_ [WJ'i.tnL

/1-Jwilp: 

rfwU[wt/_b'i.twJp'i.t J;p,J~bp[! J;wpfJ bnwft9wtJ- ftwpftwu'i.tbpnt/_ wilpw'i.tw

t/_npb[pu 'i.tpw'i.t9 ,pw'i.twftl! ftnqp 9w'i.tftw9wtJ- J;wmt/_wtJ-[!nLJ U[bW[! I; tfi'i.tp nl. 

"fwftwu bpftnwp9' bpp b<400 JJ, bpb[lp9' bpp b=400 ... 800 JJ, "-l_npup9' 

bpp b>BOO Jil-fi9, f!UU1 npnLil, ftwpftwu'i.ibpp tf_bpb.p bpftwJ'i.twftw'i.t .in

qbp'i.t ppb'i.t9 wilpnq!_ bpftwpni/JJwilp, J;npfi'ln'i.twftw'i.t (LwJ'i.twftw'i.t) nLqqnL

flJwilp U[bU1[! I; wilpw9tf_b'i.t JpilJw'i.t9 mwzmw.ib. ftwil J;wpfJ 9w'i.t9bpnt/_, 

npn'i.t9 [WJ'i.twftw'i.t .inqbp[! "lbm11 I; t/_bpj_w'i.tw'i.t ftbnbpnt/_ ('i.iift. 3.15 }: U.J'f 

Bw'i.t9bpJi bpftwJ'i.twftw'i.t .imibp'i.t nL'i.tb'i.t 5 ... 8 JJ, [WJ'i.twftw'i.t'i.tbp[!' 6 ... 12 Ju 

mpwilwq.fitJ-, puft f!WJL[!' 150 ... 250 J,J I;: 
1.Jnww,J- ftwpftwu'i.Jbpnt/_ will'w'i.twt/_npb[pu w'i.tnLp'i.tbp[! U[bU1[! I; [p'i.tbfr 

tftwft, -':wilwU[wmwufuw'i.twpwp bp,ftC.JnLq, l_npuC.JnL'l /,_ tf_b9C.JnLq' ftwfut/_wtJ

J;Uw'i.tp ftnqp t/_bp[! pbpt/_wd' [WJ'i.tntf/JnL'i.tp9, /,_ nL'i.tb'i.tw'i.t 8 JJ-p9 nl_ U[W

ftw1u mpwilwqfitJ-: lJ.'i.tnLp'i.ibpp [lWJL[! U[bm[! I; ti/t'i.tp 15d-fr9 nl. wt/_btfi ( d-'i.t 
w'i.tnLp'i.ibpnt/_ Ufwptftwftt/_wtt, ubqililw'i.t b'i.t/Jwpftt/_nq '1nqbpp9 t/tnnfi mpw

ilwqptJ-'i.t 1;)1 
1.b~w'i.tfr uwlwJp'i.t ilwunLil u,./;qwwt/_nq 9w'i.t9p [WJ'i.twftw'i.t .inqbp:[! 

J;w~11puw'i.tnLJ b'i.t 'i.tpw 9t/_p[!'i.tbpjr w'l}fuwmnq .lnqbp[!t 8w'i.t9p bpftwJ'i.twftw'i.t 

.lnqbp[! uwlfi J;wilwp pwzfuh .lnqbp b'i.t, uwftwJ'i.t J;Hw'i.tl! bpftwJ'i.twftw'i.t 

nLqqnL/JJwJp J;wztf_wpft,bfpU 'i.Jpw'i.J/! lfpmt/_nLJ b'i.J npU[bU wzfuwmnq .lnqbp 

/,_"lbw/! I; nL'ijh'i.tw'i.t 10 J,J-,p9 nl_ "lwrftwu mpwilwqptJ-: 

Uwlfi B~p[!'i.tbpp 75uil-p9 JU flnpl.f!p (LwJ'i.tw9ilw'i.t) 'lb"f[!nLJ flnLJLW

mpt/_nLJ I; [WJ'i.Jwftw'i.J wzfuwmnq .lnqbpp ftbup t/_bl'1_w9'i.Jb[ 0,5lc-20d -':b

nwt/_npnL/JJw'i.J t/_pw (-':wztf_wtt uwlfi W1£WU1 b1£pbpfr9), npmbq Ic-'i.t uwlfr 

Bilfi,p'i.tbpjr flnpl_[!'i.t f;, d-'i.t' [WJ'i.twftw'i.t wzfuwmnq .lnqbpp mpwilwqptJ-[!t 

1.pil[!p "- UJnL'i.tbpfr ftst/_w'i.t[![! ftwmwpt/_nLJ I; J;wilw"lwmwufuw'i.twpwp 

wnw'iid.,p'i.t J;pJ[!bpJi'i.t /,_ UJnL'i.tbpp'i.t J;wJw'i.tilw'i.t (Jn'i.tntfifl J;pil[!-iln'i.tntfrfJ ftwt! 

-':wt/_w/!nt/_p UJnL'i.tbp, -':wt/_w/!n4JP -':friil[!-J;wt/_w/!ni£p UJni:'i.tbp)t 

3. UJnt&wzwrhr~ mw~ wriI.n'l fi~ufhr~ fiwztl.wr~f 

Cliqfiw&ntr mh'lh~ntpJnt&&hr: rfw"fwt/_b'i.twJp'i.t (J;btJ-w'i.twJp'i.t) 1/ril

,pbp.[! "- 'i.tpw'i.t9 J;pJ'i.twmwftl! (p'i.tw'J;nq{!) pbn'i.tt[wtJ-f!,p W'llfb9nL/JJw'i.t 'i.tbf'/!n 
wzfuwmnLJ b'i.J J;UJJwmbq, p'i.tl_U[bU Jpwu'i.twftw'i.J J;wJwftwpqt U.nw'i.Jdpfl 
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cfwU[wt/_b'i.t'i.tbpji .ib.nt/_ ftwmwpt/_nq J;Uw'i.twJp'i.t J;pJ,,pbp'i.t f!UUl jipb'i.t9 wzfuw

mw'i.t[!'Ji p'i.tnLJfl/r pwcfw'i.tt/_n~J b'i.t ft n ',]_ m /,_ C. ft n L 'i.t ;; p J ,p b {';/t t l:tnzm 

b'i.t J;wilwpt/_niil WJ'i.t -':p'il[!bpp, npn'i.t9 'lb!pnpilw9pwJPB wnwt. bftnq mbqw

t/t~JunLJ'i.tbp[! J;pJ'i.twmwftJi mbqwt/tnfunLil'i.tbpp J;bm J;wJbJ.wmwtJ- pn[!p 

b'i.t /,_ ftwpb[p I; J;b,J-w'i.tp t/_pw p'i.twJ;nq;jt 'i.tbpj!b;jt9 if_bpb. nLqqt/_wtJ- J;wftw'l'lnL

J{! [!'i.tlfnL'i.tbt pwz,futf_w,J- qtJ-wJp'i.t opb'i.tj!nt/_: zlrftnL'i.t J;pil[!bpp 'lb!pnpilw9pw

!PB wnw!_ b1ftnq mbqwtftrrfuntil'i.tbp'[! J;wilb'ilwmb[p b'i.t J;frJ'i.twmw,ftp mbqw

t/tn'funLJ'i.tbp.fr J;bm, Ji1uft pfiwJ;nqnLJ wnw!_ bftnq C.'i.tzilw'i.t "- 'i.t(lw'i.t J;wt/_w

uwp J;wftw'l11ilw'i.t /;U[JnL(I[! nl_ qtJ-wJp'i.t I;: 
U.ft'i.tJ;wJm I;, np ftnzm b'i.t wJ'i.t J;pJ,pb,p[! 1 npn'i.t[! nL'i.tb'i.t [LUJ'i.twftw'i.t J;wm

t/_wtJ-[!p Jb,J- l.wtftbp, pnf!p bpftwpnL/JJnL'i.t /,_ 'i.tpw'i.t9 t/_pw J;b'i.tt/_nq UJnL'i.tbpp 

ilfit"- nl_ Jb,J- J;bnwt/_npnL/JJnL'i.t'i.tbp (lo~2H, npmbq Io-'i.t UJnL'i.tbpp ilfit"

tnww'i.t9wJJi'i.t J;bnwt/_npnL/JJnL'i.t'i.t I;, P"'ft H-[!' J;pilj!,p [ppt/_ pwpdpnL{JJn~'i.tf!jl 

J;wftwnwft 'lb"lf!nLil J;JiJ/!l! C,f[nL'i.t I;: 
1.Uw'i.twJp'i.t J;p,Jj!bp[! wzfuwmnLJ b'i.J /Jb' bpftwJ'i.twftw'i.t /,_ /Jb' [WJ

'i.twftw'i.t niqqnLflJwilp, f!UUl npnLil, p'i.twJ;nqp -':wftw'l'lnLil[! ('i.tnLJ'i.t'i.t I;' nbw'ft

mpt/_ C.frzn,Jp) fib' Jbft /,_ fib' ilJnw nLqqnL/JJwilp pwzfut/_nLJ I; w'i.tJ;wtf_w

uwpw.l_wt/t: UwftwJ'i.t qnptJ-'i.tw'ftw'i.tnLJ, [!w'i.tp np J;pil[!p bpftwpnL/JJw'i.t /,_ [WJ

'iintfJJw'i.t J;wpwpbpniflJnL'i.t[! pwt/_w1ftw'i.t1fr'i.t JU I; (-':wmftw"lbu C.ftnL'i.t J;pil

j!bpp 'lb"f[!ntil J. -':wzt/_wf'ft'i.tbpJi U[LU[11£b9Jw'i.t 'i.tU[wmwftnt/_, npU[bu ftw'i.tn'i.t, 

p'i.t wJ; nqp J; w ft w 'l·'lnLil[! -':pi! /!P l WJ'i.t w(ft w'i.t nLq qniJI JW ilp [!'i.t'ln L'i.tt/_ nLil /;' ;; w

t/_ wu w pw l_w t/t pwzfutf_wtJ-: U.Ju"fpunt/_, -':fiil1.iwftw'i.t fu'i.t'lPf'l! -':pil[!p -':wztf_wpft'i.t 

I; bpftwJ'i.twftw'i.t nLqqn<fJJwilp: 
l:tnzm -':b,J-w'i.tw1fi'i.t -':pilf!bp J;w'i.t11fi"fnLJ b'i.t J;w'l:t/_w111b"1' Upw'i.t9 -':wz

tf_wpftf! U[LUf''l J;, ,pw'i.t,jr np p'i.tw-':nqnLil wnw!_ bftnq C.'i.tzilw'i.t JbtJ-nL/JJnL'i.t,[! 

ftwpb[,p I; npnzbl wnw.lquiftw'i.t 'i.tJntf/bpp '1.frilw:11pnL/JJw'i.t pw'i.tw.1"-hpnt/_: 

Gp'i.t wp w p w ft µ1'i.t "I pw ft m;fa ft WJn Lil wnwt/_ bt WU[ bu ftppw nt/_ nLil b'i.t C,ft nL'i.t 

Jw"fwt/_b'i.twJp'i.t -':pil[!bp[!, npn'i.t[! lfpmt/_nLJ b'i.t npU[bu J;b,J-w'i.t'i.tbp wnw.lqw

ftw'i.t J;pJ'i.twmw1ftp t/_pw: U.J'l"IP"P t;,pilj!bpp J;wzt/_wpftilw'i.t -':pil'i.twftw'i.t pwp

'lnL/JJnL'i.t'i.t WJ'i.t I;, np "fWf''l ilw1/UilwmJiftw1ftw'i.t ftwfut/_wtJ-nLflJnL'i.t'i.tbpnt/_ -':'i.tw

pwt/_np l_il; npnzbt p'i.twJ;nqnLJ C.'i.t!zilw'i.t pwzfu:Jw'i.t opfr'i.twl.wtftnLl[JJnL'i.t'i.t f!"Ul 

-':btJ-w'i.tp bpftwpnL/JJw'i.t, -':bmlb.wpwp /,_' -':btJ-w'i.tp -':wmt/_wJr,p'i.tbpnLil wnwt 

bftnq C.fiqbpp JUnL/JJnL'i.t'i.tbp[!t 
U.nw.1qw1ftw'i.t J;fiil'i.twmw'ftp t/_pw wzfuwmnq J;,Uw'i.t'i.tbpp J;wztf_wpftilw'i.t 

C.w'i.twl_nLil qmwtJ- JbfJn11'i.tbp[! ( mbunLfJJnL'i.t'i.tbpf!) bpftnw'i.t b'i.t. 

w) Sh'lw~w& qh~nruwg~w&hr~ uhpnqf. np'i.t f!'i.t'ln1L'i.tnLJ I;, np wz

fuwmniil I;' 'i.tumtf_w,J-/! I; mw[pu, ilfrwJ'i.t w'i.tilfitwftw'i.tnpb'i.t J;Jiill!fr -':b'i.tilw'i.t 

Jwftbpbup uw-':Jw'i.t'i.t,bpnLil qm'i.tt/_nq p'i.tw-':nq,[!t 

Sbqwftw'i.t 'lb!pnpilw9frw'i.tbpp Jbfln11p U[LUf''lWifnLJ'i.t iltrlfbll! 'i.tft. 3. 16, 

w, p-nLil BnLJS mt/_wtJ- J;wJwiftwpq'i.t I;, npmbq -':btJ-w'i.twJp'i.t -':pil[!p m<Uq 
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qmfn/_nrz puw.\nrzfo wzfuwmwU.pf! uJwfih9i/_nLJ 't J,foil1wu9 .\bm i_f[U1UJtf_u11}· 

( JfrJ1wu9fo9 wb-f[wfu wzfuwmnrz) .\buwpwubbpf' lf • .UUJWUW4.bhpfo f[UIJ L"
rzw9nrz uuwJbt q[wUubpfo ( iitwumnubbpfr )1 

p) l! &.qliw&.ntr wnw3.qw~w&. qh!jrnrdwg~w&.hr~ dhpnqp, npf! < wzt/Jr 

t wnund "l ilfow1u wuJfot.wf[wunpbU .t:foJ.pfo fihppwufr mwf[ qmut/_nrz .;foJ-

11wmwf[fo wzfuwmwU.pf!, WJLU upw znL{'tf! mwpw:ttf_nrz puw.t:nrzfo '1-b!fnpJw-

9fo UI fib Pl! I 

f!u,'1-<wunLf' wnwdqwf[wu '1-b!pnpJw9fowbbpfo JbfJn'ffo Jnrf-bll! 9nLJB t 
uit/_w,} Uf[. 3, 16, q-nLJt 

'bq . 3. 16. U.rtwd.qwqw f, <fiJ!Jwmwqfi •lf•w 

w1Juwmn'l t;hr)w!J!Jhpfi "l"'f''l"''l"'Jf, Jn

'lh/!Jh['/'• 

w, p- rum m l rzwJiw!i '1h!f>npJw9fiw!Jhpp 

J /.; fln'fp 1 q.- ['Uln ['!J 'f<u1!Jm p W"Wd'fW • 

qUl!J '1b:/rnpJw9f.w!Jbpfi Jbfln'lfi 

uz t/_ wu b pf[ m ur bu n<'f/ J nLU'ii bf' fo .<; faJ w u t/_p w mw f' pb f' .<; brzfou w f[Uh f' 

.!zwf[bl bU Jfo,J1wu9,fo9 wiu f[wJ w1u .,Jbf[LwpwUn<Jni/_ mwppbptf_nrz <wz-
4_wp:f[Jwu Jb:fln'l-tbp, npnu9fa9 wJbu Jbif[u nLU/r fop UUJwmw'f[w.t:wpJwp 

f[frpwnJwu uw.t:Jwuubpf!t Uw1f[wJU .t:wzt/_wpf[Jwu bpf[nL mbun4JJn<un<J ti, 

}pbU9 mwpphp Jbf[uwpwundubpni/_, Jbtt Jwuwilp b[wf[bmw1fou t .\wu

'1-fauwund uni/_nrz, <b.twufo wnwdqwf[wu qufo '1-fr!fibpbu9fawi .t:wi/_wuwpn<Jf!, 

"Pl! .t:wJwurwpwtt wnwdqwf[wu .t:foiluwmwf[fa 'lbu(.pn<J f[wpb[p t qph[ 

.<; bmUJLUL m b1u.pni/_' 

d4y 
EbJ --' + P.= q., 

dx4 
(3·46) 

npmhrz Yx-f! .t;b.twu·fr i.hqn.p w11wu9pfr nLrzrzwAfrq mbrzwt/rnfunLJU t, 
E 1>J-u .t; b.twufr 1w iuwf[ wu .t; w mi/_ wtt.pfr f[n•zm ntj JNLUf!, 

px-1[!' puw.t:nrzjr n.bwf[mfoi/_ -buzn<J·I! .t;bttwufo b [WJUnL/J-JwU .t;wJwp, 

qx-p' .t:bttwufru 1:wrznp.'1-i/_nrz wpmwpfru phnut/_wmpf! un<JU [LUJUn<-

JJJnLUnlJ• 

Phpt/_wu .t:wt/_wuwpJwu J;bt wu1.t:w1m JbunlfJJn<uubp bu Yx-f! u Px-f!i 

npnu9 npnzJwu <wJwp wu.t:pwJb,zm t wJ'l- hp'f[nL Jbun<f/JnLuubp,fa Jfrt:"
lfw"I .t:wumwmnrz ku Jbf[ <wi/_wuwpnLilt 
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lwJwmwpw.t wnwdqwf[wu .\frJuwmwf[fo t/_pw .\but/_w.t .\foJ.pbpfr qn

JnLllJnLU nLuh9nrz <wztf_wplf[Jwu Jbfln'l-Ubfffr twif[wu mwppbpnLf/JnLUf! JfrJ-

1wu9fo9 WJU t, fib fou'lUJfriufo [pw9nL9fri_ f[wUJ t f!U'l-nlUt/_nLJ Yx u Px 
0

Jb
,} n L/J-Jn Lfifi:b pfo J Jr1·u 1 

Sbrzwf[wu '1-b!fnpJw•9frwtbpfo Jbfln'l-u f!U'l-nLUnLJ t, np <.frJ.pu LUz/uw

mnLJ t npUJbU UlllLUdlfLU"WU .;wJwf[LU('l:fJ U LUJUUJbU f[ni_i/_wtt, wUf[nrzUnt.. 

qnpttwf[9fr i/_wpf[wttf! (r./,fr'iJ.f[1hp,fo i/_wpf[w.t{!}t f!um LUJ'l- i/_wpf[wtt<fo <frJ.p,fr 

nl'ufr9b f[bmnLJ pfiw<nrzfr -bu'Znufl! .t:wJ'bJwmutf[wu t unLJU f[bmmJ puw

<nrzfr (unLJUU f 1:,frJ.pfr) Yx mbrzwf[wL uumi/_wttpfou' 

(3·47)· 

npmbrz b-u .\buwUwJpU .\JrJpp u:bppwufr (1uw[p) [LUJUn<fi/Jn<bU t, 

C-u' wuf[nrzun< qnpuw~foBI! (<wJbJwmwf[111unL/J-JwU qnpttwf[frol!)' 

"1f/ui13 -ni/_ (mb'u {12), npf! f[w/ui/_wu .t:foJ'uwmwf[/r mbuwf[fr9 U 

fumn<if/JnLu;fo9 t/rnt/rnfut/_n<J t 0,1-fr9 (l{Jn<Jl u t/rn.pp JumnLf/JwU puw

.t;,,,,_bpfo '1-bUJ[!n<J) Jfrui_u 1500 ( Jw111w1fru .t:frJuwmwf[bpfa '1-hUJ.pmJ }t 

lwzi/_wf!f[·1J'wu LUJU Jbifln1'fl! <wJbJwmwpwp UJWf''i t, uwf[wJu UJhmp t· 
uzb1, np fapwf[wunlJ puwU:nrz/r tfb!finpJw9fowu'bpf! "l ilfrwJu mb'lwf[wu 

pUnlJ/J-fa ht, LUJLU qwpqwfinLJ bU ULUU ubppwu.Jt Jwf[bpbu/r uw.t:Jwu'ubpfag. 

'fn<pu , fruf[ wu1f[nrzunL qnpttw·f[9,fr Jb.tn1Jf/JnLU.f! f[wjut/_w.t t lt!l_ JpwJU pUw-. 

<nrzfo .\wmf[niJJJnlU'ubpfo9, ,foui_"lbu pb,'1-nLut/_wu t qnpttuw1f[wun<J, wnu 

puw.t:nrzfr t/_pw qnpunrz i:uzJwu Jb.tnLf1JnLufa9 "- .t:foJpfa Ubppwufo Jw1f[bpb1ufa• 

i.wt/r.bpfr91 !luw1wtt 'fpwu, .t:wzt/_w.pf[Jwu wJu mhun1Jf1JnLUf! /J-nLJL puw·.t:n

rzhpfo, nulbrz ub'l_Jbi/rnLf/JnLU nLUb9nrz pUw'.t:nrzbpJr, fou1UJbJJ "- LUJU '1-bUJ

j!hpnLJ, bpp puw..t;nrzfo ubrzJt/_nrz zbpmp .t:wumn<f/JnLUf! zwm t/rnpp t ( LUJ'l

zbpmp mwf[ qmui/_nLJ t qnpuuwf[wUnLJ '1-bf/inpJw9pwjp i_buf/wpf[t/_nrz 

qwuqt/_wu ), qnpuuwf[wu mbuwf[bmfa9 mwifou t JfawuqwJwJU t/_umw.\hi/r k 
mumbuwi/_bm wl"'l-J"<u.pubp1 lwurf[wUJb1u UJhm/! t uzbL UJpn!pb:unp l. fTJ. 

fTJw1umbnuw1f[fa Jbf[uwpwuJwJp ilzwf[t/_wu J.bifln'l-1!• npu wu.fa t f!uf[un<J 

fop <wJbJwmwf[wu UJwpqnLf/JwJp1 

f!u'l-..t;wun<p wnwdqwif(wu '1-'b!finpJw9frwub11fa Jbifln'FI! .\faJuwmw·f[[! 

'lfomn<J t npUJhu .t:wJwubn, faqnmpnUJ 1 fo'l-bwiwf[wu wnwdqwf[wu Jwp-

1!,fau, npjr .t:wJwp f[fapwnbLfa bu wnwdqwf[wUn<f/JwU mbunLf/JwU opbLp

'ii hp[! I 1 wztf_ LU pf[J WU LU JU m,b u nl/J J WU LU f''IJ" LU.pub [':f! "LU p,bifr t LU u hi J n ,,. 

f!Ulf.t:wUnLp '1-hUJpnLJ wt/_btfo 'bzql'fr'm bU, .pwu uwju.np'f JbifJ"n'ffoUf!' lwm

f[wUJbu iwi/_ Wf'·'l-JnLUp'ubp t umw9t/_nLJ fujtm, UJU'l-WUJ[LUum;pf[, f[wpttp u 
!1J LUU LUJL pt w< nrzbpfa q.bUJ.pnLJ I lwzt/_ wpf[J WU WJU J h/J-n'lfr9 bU oqm

t/_ nLJ Uw'U Juw9w,} pUw.t:nrzbpfr '1-'bUJpnLJ, npnu9 .\wJwp f[Jt·pwrtb[p i.t mb

rzwf[wU '1-b!fnpJw9pw'ubpp Jbfln'ff!t lwzi/_wpf[Jwu f!U'l-.t:wuqLp wnwdqw-: 

f[wu '1-h!pnpJwgfrwUhp,fa urhunlfJJn<Uf! .t:Uwuw1fru <foJp,f! 'lfamnLJ t npUJhll' 

127 



t:wJwftwpq' t;M.u/_wJ- w11waqu1qwL qfr.uwUJwpwJ-nLpjwL i/_pw, npL wL

uw<;JwLwifwq qbpUfni/.. UJwpwJ-i/_nLJ ~ pn[np qnrzJbpni/_: 

/!uUJ f!L'ft;wLn,p wnwaqwqwL 'fb!fonpJw9frwiihpfr UJbun'fJJwL, bpqwp
pbUJniib L;bJ-wLwJfrL L;frJ.pbpfr t;wzi/_wpqJwL t;wJwp wnwi/_bt -&.wLw;_i/_wJ-

bL <wJwpqnLJ Ufpn!pb:unp P. 'ii. rfbJn·;_q,frLfr nL IJ.. fl/. UfrLfa9frLJi (UJb'u 

/10} ), If. />. 9-nppnLLni/_-fT/nuw'fni/..fr /,_ />, /J.. UfrJi/_nLLfr'f/rfa JbqLwpwL

JwJp Jzwqi/_wJ- Jbfln'fLbpp: 

bpqwfJpbUJnLb t::.bJ-wLwjfrL t;frJpbpp 9wLqw9wJ- JlrfJn?ni/.. t;wzi/_wp

ftbtfiu, oqmi[Jilni/.. qpwqwLnv.flJn<Ln<J pbpi/_wJ- JnUJwi/_np pwLwaL.bpfr9 /,_ 
1'wfuwqJ-JwL ifnpa,fr9, Lw!/u UfbU1.p t pLU1pb[ Lpw [WJLw.ftwL t;wUJi/_wJ-pfr 

2wifbpp, npfr9 t;bUJn wL9Lbt uUJwUJfriqwqwL t;wz1_wp1qfrL /,_ npnzbt. 

pLwt;nrzfr -&.LzJwL (L;wftw'l..'fJwL} JbJ-n•fJJnLL[!' Px.sert "l'l! 9wLqw-

9w t; 4 bUJn ,J Ufb U1j! ~ tfrLfr pL W'" nrzfr "wzi/.. w f'4 w JfrL 'ffrJ Wl'ff' nr,fJ J nLL fr 9 "l 
nJI[ b Lfr, , 

t;Uwfifr t;wzi/_wpftwJfrh t;wUJi/_wJ-.pLbpn<J Mx J-nnrz JnJbLUJfr /,_ Qx 
1w1Lwl1wL nulfr JbJ-n~fJJniHbpp (i/_bpn't;fruw1 -&.frqbpp np.rrzbl"'9 t;bUJn 

funp<n'{''f ~ UJ("i/_nLJ qwUJwpb[ LpwL9 i/_bpwpwzjuniJ )1 

/!uUJ Mx /,_ Qx -&.,frqbpfr qwUJwpi/_nLJ t t::.MwLfr LnpJwl /,_ fJbp <:wUJ

i/_wJ-pLbpfr wJpntf'JwL t;wzi/_wpqp: U.jL 'fbUfpbpn,J, bpp WJ'f t;wzi/_wpq

Lbpfa9 t;bUJ.n wnwy_ t qwtfriu t;bJwLfr LwJuwUfb.u pL'fnLLi/_wJ- ;_wifbpfr ifn

if11junL{1JwL wfiV:pwJbzUJnt/1JniL, WUfW f!UU1 -A·zUJl/_wJ- ;_wifb,pfr UfbU1p t 

Unpp9 qwUJwpb[ L;;frJpp UU1WU1fr4JMqwL t;wzi/_wpq, bf/b W}"f lflTlfnfunL

flJn<LLbpp wnwy_ bL p'bpntJ t;wmi/_wJ-pfr qn·zUJn~flJwL wi/_btfr pwL 15 ... 

,. .20 % JbJ-w9niJ . q wJ lf•11f!f''W911LJt 1. UJ/q wnw'q 'fbUf·f!lllJ t; wzi/_wpqni/_ 

uUJw9i/_ wJ- ;_w.if bp[! t; wJ wpi/_niJ bL i/_ bnLwq wL1 

1.frzbLp,11p t;bJwL,fr LnpJwi /,_ flbp t;wUJi/_wJ-piihpfr wJpnifJJn<LIJ! t;wz

i/_wpft,btni <:wJwp Mx /,_ Qx -&.frqbpfr JbJn4JJniH'bpp npnzniJ bL bt'Lhtni/_ 

t;wzi/_,,;pftwJfrL pb11Li/_wJ-.pfr9' pL'fn,Lbtni/.. t;niuwifrniflJwL qnpJ-wftfrol! f!UU1 

pbnLi/_wJ-pfr Jbqjr9 JM (yi >1 }' /!uUJ bpqpn[f\'f funufp uwt;JwLwjpL i/..fr-

'Awq'Lbpfr t;wzi/_wpqb[nL t;wJwp ( p:uUJ Swpfr pw9i/_wJ-.p.fr [WJLnifJJwL, LuUJ

i/_wJ-pfr /,_ WJLL} wLt;pwJbzUJ M x,n /,_ Qx,n -&.ft.qbpfr, jiL;_U(bu /,_ pLw<:nrzfr t;w

.ftw'l..'fJwL px,s er JbJ-ni{JJniHbpf! npnzniJ bL btLbtni/.. LnpJwUJ/ri/_ pb11L

i/_wJ-pfr9, npfr 'fbU(,pniJ y1=l1 

iwzqwr~ pum mbqw~w&. qh.'linruwg~w&hr~ Jhpnq~ (pum u1rn.'lihunr 
11\. l. fllwumbn&w~~ Jh~&wf!w&Jw&): 1.wti/..wpftJwL w1u Jb:fln'fl!• frL;_Ufbu 

wptfbL wuq}L t, btLn,J ~ J-ni/_nrz t;bJ-wLfr wnwaqiuqwL qJ-fr 'ffr!fo'bpbL9frwl 

t;w1_wuwpn~J;fr9' (3. 46), /,_ t/,frLq[bpfr i/_wpftwJ-fr9' (3. 47)• 
bpftwflpbUJnLb t;MwL'ji t;wJwp qpbLp . wnwaqwqwL L1niflbpfr '1frJw_ 
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lff'"'{rlJ wL t; w JU1Lfr op frL w }_ wif ni:p Jn<L l!' 
dlyr Mr --=----· 
dx2 Ebl 

<i4Yx d'Mx ---- --"'"--

dx4 Eblctx• 

(3. 46) t;iu1_wuwpJwL Jbt 

.fruq Px-f!, f!UU1 (3. 47 }-fr' bCY x-ni/_, ftuUJwLwL.p' 

- ct'M. +bey =q , 
dx' x x 

t; b U1 L.w p w p 

(3·48) 

1.MwLfr ;_p'bnLwi/_npi/_wJ- t;iuUJi/_wJ-Lbpfr t;wJwp ( 3. 48} t;iui/_wuwpJwL 

Jby_ UJbrzw'fpbtni/_ qx=O, "- uUJw9i/_wJ- t:iui/_wuwpniJp bpqnt wLqwJ f!UU1 
X-fr 'ff1!pbpbL9b[n'i/.. quUJwLwLp' 

d4M, +M. bC _ 0, 
dx 4 Eb! 

( 3. 49) 

If UJ9Lbtni/_ w;,_waqw'qwL t;frJLwUJwqfr i/_pw UJbrzw'fpi/_ wJ t;bJwLJr; wJU
Ufbu qn;_i/_wJ-, qJ-w1frL pLnLflwqfrpf!' 

s ... jl 4Ebl/bC , (3-50) 

h wL9LLtni/_ qi = x/S t;iupwpbpwqwL wpu9fruLbpfrL, quUJwLwL11' 

(3-5 1) 

~frJLwqwL t;iut/_wuwpndf!t 

(3. 51} t;iui/_wuwpJwL pL'ft;iuLnip l"'J-n,JL nLLJr t;bUJL.Jwl UJbu.pf!' 

M<r=c1e-•1\:0s(jl+c1e-<i si n(jl+c3e<rcos(jl+c4e <r si n<.p1 ( 3 . 52) 
C1 ... C4 pLUJbqpJwL t;iu·uU1w'U1niLL.bpf! npnzi/_n,J bL f!UU1 fuL'fpJr u wt;

JwLwJfaL Uf<UJJwL Lbpfa: 

!l,LLbL.p wnwaqwqwL L;foJLwUJw.ft,fr i/_pw U1b'lw'fpi/_wJ- t;bJwL ( Lft. 3. 

17 ), bpp Lpw npL.fr9b qbUJniJ qnpJniJ bL ftbLUJpnLw9 uiJ- P mJ /,_ M Jnn'l 

JnJbLUJ (fapwqwLniJ L;foJpfaL u1niLfa9 t;w'l"l''fi/.."'l pbnLi/_wJ-p)t 

bjJb Lq. 3, 17-niJ 9"'J9 UJt/_wJ- fuLt/frl'·l! [niJ-i/_niJ L lUU(LU JLwo.w.t 

fuL'ffapLbpf!, bpp t;bJwLw1.fa·L t;jiJpf! pbnLi/_wJ- t 9wLqw9wJ pwLwqp qhLUJ

pnbw9wJ- nLJbpni/.. /,_ Jnnrz JnJbLUJLbpni/_, fttn,Ji/_fa t;iuy_np'fwpwp' wJ'bL Jjr 

niJp /,_ Lpw -<:bUJ qnpJ.n'l JnJbLUJ,fr wq'fb9n</JJwL Lbppn , npp9 t;bUJn} 

oqUJi/_btni/_ niJbpfa w'Uqwfu wq'fb9m;/JJwL opbL.pfa9, UUJw9i/_wJ- -&.frqbp,f! t;w 

JwU(wUJwufuwLwpwp qndwpb[n i/_ ·q'uUJw9i/_bL frpwqwL pbnLi/_wJ-pni/_ t;b

J-wLfa -&.faqbpfa tU(Jn<pLbpf! t 
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::,,, ; ~:£;;;nm> ml 7 
I t' l t' I 
f -·, -··~·-- - " -

) Mb··· ,r~ M, ' t' . , 

·~ -- · ·-·-... Q - - ---· - --,-.,!' ; 
... ~ : J---~-.-1 , 

u4. ·3. 17. 1.'1.!w'bw1f.'b '"J'" \w2if.wf'4"'-

11'L ufuhJw'b f!UU1 If/ . l. lf/wumhn'bw41' Jh_ 

pn'IP• 
w- phn'bwqnpJw'b uful.Jw'b

1 
p- \ f.1Tfsw-

4wfi J;wJw4wpqf! 

flLJJr JnLn J<nni/_fab ,,w<nbbj! -':htl-wbf! L. fuwfu<ni/_wtl- ftw"ll! pnfuwpp

flhfi.p M1 tl-nn'l JnJhbLnni/_ ni Q2 [WJbwftwb nLJni/_t l/uLnwbwbj! hpftni pb.p-

bnipnLJb -':htl-wb, fabl.U/bu 9nLJ9 t Lni/_wtl- bft. 3, 17, p-nLJ (wp<nw.ppb P 
nLJf! Lr. M tl-nn'l JnJhbLnf! ftwphtfa t i/_hpwq.phl d.wfu ftwJ wp_ -':Uwbpb)t 

'lift. 3. 17, p-niJ 9nLJB Lni/_ wJ d.wfu -': hJwbb nib fr }e bpftwpn•fl1nib Lr. 

tl-w1pbpniJ pbnbi/_wtl- t' M 1 tl-nnq JnJbb<nni/_ nL Qz [LUJbwftwb nLJni/_, fauft 

wp_ -':btl-wbf!, npb nibp }r hpftwpnifl1nib, tl-wJpnLJ phn.bi/_wJ t P-Q2 ftbbm

pn'hw9wtl- nLJni/_ /,_ M-M1 tl-nn'l JnJhbLnni/_t U.Ju"lfauni/_, bft. 3. 17, w - niJ 

9ni19 <ni/_wtl- fapwftwb ,,Uwbfa -':wzi/_wpftf! ftwpb[p t pnfuwppfibt bft. 3. 17, 

p-nLJ 9nLJB <ni/_wtl- hpftnL -':btl-wbp -':wzi/_wpftni/_t 

. M1 /,_ Q2 -G.faq.hpfa Jbtl-nLflJnibbhpf! ftwpblfr f npnzbl blbbtni/_ -':btl-wbfa 

.:mLnJwb <nbqnLJ 11b!/1npJw9pwbhp'fr .:wJ.w<nb'lntJl1wfi ( wbfu'l.h[pntfJJwb) 

U/LUJJw'iJp9' 

(6:1+Al1)M1 + (6~2-6b)Q2-6~1\.\ - t.~2P-C.} 
(A21-6'.1)Mi+( 622+6~2)01-621M-6hP-01 

·.' 

( 3. 53) 

(3. 53)-nLJ Lin-I! b_ ii21-I! t;wJw"lw<nwu/uwfiwpwp "Uwb:fa pbnbi/_wtl- tl-w1-

l'P U/mLnJwfi w'ilftJnLbfi nL btuLni/_wtl-.pfi bf, J ·faw·i/_np JUntJl1wfi JnJbfi<np, 

fauft A12-e L. Li22-e' finiJfil! J ,frwi/_np Jhtl-nLf/Jwb ftb'h<npnbw9wJ nLJfa w'l.-

11b9n<fl I ni1ifr91 

U.Ju·"lfauni/_, i/_hpp phpi/_wtl- ftw'hn1iwilfw'h ,,wi/_wuwpniJfrbpfa9 wnwp_fab'b 

wpLnw,,WJLnniJ t d.wfu /,_ wp_ ,,btl-wfifihpjr pbnfii/_wtl- tl-wJpbpjr ,,UJLn·i/_wtl-.p-

'bbpJr U/LnmJ wfi wMftJni.'bbbpfr .pw9wp.!.wft :JUnLPJnififi.bpJr ·-:wi/_wuwpntfJJw'b, 

fauft bpftpnf''l!!' bn<Jb tl-w1pbf'fr -C.qi/_wJ/!fibpft .:wi/_wuwpnifJJwb U/WJJWbf!I 

U.nw&q.wftwb "JrJfiw<nwftft i/_pLU Lnb'lLU'lf'i/_LUtl- t;btl-w'bbbpfi f!ULn ppbfi9 

LUZfuLUmLUbj!p pfiniJflp pLUJwfii/_niJ bb hpbp mhuLUft,fa' ft •n l Ln1 ft LU f'-$_ 

ir. /, f' \ft LU f1 .t; /, Jw fi 'j, b f1" (fift, 3 , 18)t 

4nz<n "htl-wtfihpt (fift. 3 . 18, LU) nLthb [LUJ1iLUftwt "LULni/_LUtl-l!fr zwLn 

J ,/,,)- qnzLnnL/J"Jnt1', U 'lf1LU zbnp-:jri/_ f_ipLU1,9nLJ LUflLU1_ bftn'l -$.pq.bpft Jbtl-ni-
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P1nibbhp:f! ftwpb[p f nprtzbl wn.w.!.11wftwfi fi1n1.flbpfa 11faJw11pni.f1Jwb pw
bw.!.LLhpni/_t 

l./wp-& -':btl-wbbbpfa 11hU/pnLJ pbw-':n'lfa -:wftw'l.11Jwb f"IJntpf! ,,wJw

UjUJLnwufuwbnLJ t -':btl-wbp wn.w.!.11wftwb 11tl-Jrfi (b'ft, 3. 18, p)t 

bpftwp -':btl-wbbbp.fa qb"l/!niJ -':htl-wfijr Jp tl-w1pniJ 'l"l'tl-n'l pbnfii/_wd 

./!PB J1nuu tl-wJ[inLJ 11nptl-bwftwf, bzwbwftn1.fJJnLb nifi,h9n'l Jh'tl-niPJwb 'lb 

!fonpJw9pwbbp /,_ -C.faqbp ihfi wnwtwbnLJ {fi'ft· 3. 18, 11)1 

u4. 3. 18. f/'bw'lnl[p 'lw4w'l.'1Jw'b t"IJ"'f'

'bhpp mhupf! dwjphpntJ phn'bl[w.! 4nzm, 

ywpS h h114wl' •:Uw'b'bhpp 'lhlJ(pn1J , 

w_ ynzm 'lhdw'b, p - ywpA ..;hdw'b , q

bpywp 'lbt}wL 

'uzi/_wtl- -':htl-wfiHpfa uw-':Jw'bbhpf! U/UIJ

Jwbwftwbnpbfi, ftwfui/_wtl- A.=lfS -':w

pwpbpwftwb bpftwpnifl1ni bp9, -':wJwpi/_niJ 

bf, -:bLn;UJW[bhpp • 

ftnzm' A.~0,75, ftwpC 0,75 < 'A <2,5(3 ) • 

bpftwp' 'A?:f?:2,5(3 ) 1 . 

l/nzJ11, ftwp-C. li. bpftwp t;htl-wfi'bbpfr phnb

i/_wtl- tl-wJf'P ~ Lnb'lwl/tnfuniJ'bbpfr pw9wp

&wft bzwbwftnifl1ni'b'bbpf!, Jbtl-w9i/_wtl- bC 
w'bq.wJ, pbpi/_wtl- bf, Ul'lJn<uwft 3. 1-ndi 

Qffi1nTnmmm 
~ 

U.'Untuwq 3. I 

(3.53) fiuu{wuwpnuJGhpnur 0~111w~npln{n1J. /':;, 111h1J.w\fl'1Junurahpf1 
pw.gwpawlj 62wGwljnip1niGGhp1! uU111gl{w~ bC wG~wu 

SbqunpnfuJwL 
mbum4f! 

611 

612=~21 
6 22 

4 nzm 

12/13 
6/12 
4/1 

ywpS bpywp 

(4/S3)P1 4/S3 

{2/ S2JP2 2/S2 
(2/S )?J 2/S 
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fJ 1=(sh2!..+sin2).)/( ch2l,+cos2A.-2). l 
p

2
=( ch2),-cos2), )/( ch2).+cos2f..-2). 

Pa=( sh21.-sin2/.. )/(ch2t..+cos2):-2)• 
(3·5-t) 

U.JuUJfauni/_, 'iiilt. 3. 17, w-niJ ph[lt/_wr} -'>hr}wLJ,. ->wzt/_wp·itf!• faitlUJhu 

wp11h'il wut/_ht J;, t/_hp I; w,}tf_niJ filt· 3. 17, p-niJ 9ni19 mt/_wJ awfu IL wp_ 

-'>bJwL'ilbpfa .\w2t/_wpl[frit, "l'l! .\jtJfit/_wd- I; (3. 51) 11fa!/Jbphfi9pw[ -'>un[wuwp

Jw'iJ lniJJwfi t/_pw1 ll.J'1 .t;wt/_wuwpJwfi (3. 52) [!b'f'.\wbnip lnutJw'ii Jbp_ 

mbqw~'ll'blnt/_ ltwp-G. IL bpl[wp .t;/;Jwfifihpp hqpwJ/rfi UJU1JJw'iJ'ilbp[!1 umw9t/_niJ 

b'iJ .\bJmfiJr Jnnq j .nJb'iJmbhpp, [WJbwqwfi niJbpfi ni pfiw.\nqfr .\wl[wq11niJl! 

npnz:btni .t;wJwp ->hmlLJwl pw'bwaubpf!· 

UI) It W f' b .\ /; JUI b b /; {'\ 

npmbq 

M~-A1Y1-AtYt• 

Qip-( l /S)(A1yJ-2A1y1), 

P<11.ser-(2/S2 )(A1111Y 4-A,.nY ~ ). 

- - -l -
A1=2(2p.,M1-PsS02)1 A1.n-2(2p.,M1•n--p,SQ,.n)' 
A2-=--2(p8Ml-p.SQ,). A •• n-2(peM1.n-p4SQ2·n>• 

Y1-=sin,ch,, y1=sln1fChlf.:cosirsh<p. } 
y3=sln1fCh<f +cos<pSh'f· y,=cos9Ch'f, 

· p4-(sln),sh),)j(ch21.. 1·cos2).-2), l 
p

5
-( sl nJ.ch).,.-cos).shl.)/( ch2).+cos2f.. - 2), 

p
6
==( si n).cos!..+cos/,shJ. )/( ch2/,+cos2f.. -2)• 

(3. 55) 

(3. 56) 

(3·57) 

} (3·58) 

(3 ·59) 

(3-60) 

(3 . 58 ) - nu! Jnntz JnJbfimfibpp U. [WJUUll[wfi nLJhpjr JbJniJdJnib

bhp[! pL11ni'ili/_niJ b'iJ, 
J.wfu .\Hw'ilfr .\wJwp' 

M1-M1• (M1in-M,,n) " 02=02• (02.n-02.n)' 

w p_ ~ /;,} wft.fa .t; wJ wp' 

M,=M-M1' (M1.n=Mn- MJ•n) /,. Q,=P-Q., (02•n-Pn-02•n)· 

p}bpitwp .\bd-w'ii'ilbp' 

M~ M,ria-S02ri~' 

Q"'= - (2M 1 TJ2 /S)-01 "'14 , 
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(3·61) 

(3· 62) 

(3·63~ 

(3·64) 
PiJ ... p5, y1 .. . y.., IL '11 1 .. •114 qnpJwitfr9bbp.fr .\wJwp ltwL ltwqJt/_wd- wq

Jinuwltflhp (mb' u {12 ], 

I/) ·It n l U1 .t; /i J UI b b /; p' 

Mx-( (2M/12)-(2P /31 J+(p./6) )x2
, 

Q.,_=(x/I )((3M/I )-P)+p1 x/2. 

P1,,ser"""'(2/I )( (3M,i/l )( l-2xJl)+P(( 3x/1 )-1) )1 

(3·65) 
(3·66) 

(3·67) 
U.1uUJfrunt/_, wnwaq.wltw'ii .\ftJitwmwl[fr t/_pw .t;M.1t/_wd- qbfiurpn'iiw9wd

niJhpnt/_ U. d-nnq JnJb'iJmLbpnt/_ -'>bJw'ilw1[rfi ~ftJpbpfa .\wzif...wpitJwL [!b

pw9/!l! f!UU1 {. "I. "lwumbnfiwl[fr ·itnqJfr9 Jzwqt/_wd- Jbpn•11fr ~bmlLJw[L t. 
UJ} ,f!'ii'1.\w'iinip 11hUJj!nLJ 11.Jrmif...nlJ I; .\bd-w'ii' pbn'ilif...wd- Jbit itbfiurpn

'iiw9wJ nid-nt/_ U. Jnntz JnJbfiurnt/_, niJ.fr9 J.wfu /,_ wp_ qurflt/_ntz .\bd-w'il/r 'Jw

ubpf! t/_bpwqpniJ bL UIJU 'itwJ UIJfi mbuwl[JtL (bpltw.p1 ·qwp-G., l[nl_ur), 

p) f!UUI .t;.bJw'ilfr mh'uw.f(fr WtzJniuwl[ 3. 1-frs if...bp9LnlJ bfi Jfrwif...np 

mbtzwtfrnfuniJ'ilbpfr pw9wpJ.wq JbJnipJniL'ilbp[! U. qwqJnlJ (3. 53) lttu

LnLwqw'iJ ~wt/_wuwpniJ'ilhp, 

q.) qwfin'ilwl[w'il .\wi/_wuwpnLJ'iihpp [nLd-nLJft9 q.ur'ilniJ bL M1(M1 ,n) 
"- Q{Q2,n} Sfr·qhpfr Jbr)n i'.J1Jni'iifihp[!1 npn&9 ->JrJwf, t/_pw (3. 55) ... (3. 67) 

pwfiwaHpnt/_ npnznLJ b'iJ .\bJw'ilfr Mip, Qip -G..faq.bpf! U. p'iiw .\ntzfr p<Jl,ser -'>w

qwq11niJl! (qtrzm .t;.bd-w'ii'ilbpjr '1/;Uff!"LJ' Mx, Qx /,_ Pa .ser), 

11) bniJh .\bpflwqw'iln~P1wJp ltwmwpt/_niJ I; .\wzt/_wpl[ 4bJw'iifr t/_pw 

qnpd-ntz wJbL Jp niJJt IL JnJb'ilurfr wq1Jb9nLf1Jwb urwl[, Jfr'iitli wp11-

1nif1j!bbpft l[pq'iit/_bll! ( opftfiwq, ujtJbmpfrlt pbn'iu[wd- 4U-w'iifibpfr 11hu1-

pniJ ), 

·h} wJb'iJ Jp niJfr U. JnJ,bLmJi .\wJwp uurw9i/_wd- 4Mw'iiJr· -G.frqbpft · b. 

pL w .\ ntzfr .r; w.qw q 'IJ wfi /;U[ 1nip'ilhp{! ~ wJ w Uf w ur tu u/u w'iiwpwp q.nLJ Ul[tnLJ 

b'il U. uinwbniJ Lpw'il9 if...bpp_'iiwqw'ii /;UJJ"Lf'bhp[!t 

4wziJ.wr~ ,ipum plil}fiwlim.r µmwO.qw~w&. qh~nrdwgpwlihrp dhpnl}p 
(p.um uirn:t>hunr Jl. lf. cJ.bdn2~r~r t.. ll. fl!. Uplipgp&.p dh~&.wpwlidm&.): 
f>'iitUJhu wp11bL wui/h t, [!·UU1 .\Uw'iiwJ1fr'ii ':,pJpbpfr .\w1i/._wpl[Jw'ii [!b'f

.\w'ilnip wnwaqwltw'ii 11b!pnpJw9frwbbpft JhPn'lft .\jtJ'iiwinwq{! 11/rmt/_nLJ t 
npUJhu .\wpfl wqwm Jwl[bp:U.nLJ;flnt/_ wnwJ.q.w.qw'ii Jwp.JJtf,' w11wJ.qw4wL 

qpuwurwpwd-mpJnib1 1.wJmLfr t• np IUJ'1Uffrufr .\jtJ'ilwmwl[fr U. .t;bd-w'iiw1/tft 
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~&l 

(89·f:) 

10-=d•v+11
i\-•x•~g +'x'·~ + 

1
xz·~+'x

0
g+

0
x

0
·~ 

'O =c1'v+
0 
i\-•x•r~ +'x':~+sxu~ + [Xrt2 +

0
x

0
'2 

'O=ozv+~1.-•x·~~+'xri:~+sxnQ+rxug+oxos2 
'O"""'drv+oi\-'x·'~+cxr12+1:xue+'xn~+ox•'e 
•0 .... c111v+•i\-•x•a!?+cxco~+'x zo~ +ix ro~+oxooe 

, 'J'l 'J4711 i/J 'f'J['WJ m n 

-mpm:, 'Jm,,m'Ju'Jm,, Jmpm:;, 4bJm,,mp
1
m:, fmpur GfwG pw-06 'G "'111. 

:( o=OdJ J uJb 

ilrpuf,,:'Jm 'Jmpururln puifqm71ur'{:, .if'qmpfmln 1JmTf1~u'14Jur'lr4n tfil'fmpfl,v'fil 

71 4qmf'l!t 'plUL'fur 1Jf1urr) G4'1fmpurn/IJ urfm:,.fl,m 0.( i/qmf7:, p1uL'lur qmp 

-G,,mJpm 71 G4il'fmp'Jv'lil 'J4il'murJm •GtfJqpiu ixurTm:;,'Jm 'J'l fmpn/m'1 iJJ 

-'{f1,J'1Un/ut/rmL7ur fmpZIJ. 14TuJb ~ Jmnmpm:, i/Jmp1Ub 4J'l'l,l',un/ut/rmL'lur 

JpmTtf:iuLLw J/'Luf fmpJur,, 41' 'l,'ll'm 4Ju urnil <i/:qmpfmln qfm 'J'l pwur 

-Fm!r"'urJm ilquJu <JqqpiuJmnmpm:, qm,,mquqm.,, 'Jm'1'171Jupun 7'1l'bm'1 

~ urZ11pmJ:,qm Jmrm:, qmpfiu] ifbJm'1mrm:, qm,,mqp4:, fmpJurq(J 

t(b '06 'G "'1'J) ilbJm,,mpm:;, 1Jm'1m'J 

-1'4 !t t/q47,, 71 ii Ju 'puJ'fpiu urf m :,qm 'X" ·Ox p1uq4J mn/ut/r il'qmJb 71 ilJqL 

-Uf 'J4"fmqmJm'J'l!t Juluil 'J'l piuJur,, qifliuurp 7fUJ'f~1Uf1,T'(J tpiuG'1•mJpm ~ 

piupqiubqil pwil'Gqmvm "1qmf'l!t '(ilqiuTtf:1u'14Jurqp4nm'1m:,) ilq1uFtf1u,,•4J 

-ur'lr4n 4il'fmpq117il Lufilub mJ]i mJq 1u 4qmf7:, ]iulmq7q1u 4urm'111. 

tJ'{Luv 'Jt/fmqmJmq'{:, 'l,'1'1,47 '11mur 4J'fp1U fmGm'JuJurqq'1 q4ilmurJm 

Ju 'n11lnqfm lnmpmil 4Jnfmpurm:, ilqmf7:, 71mq ~ 41m'1qmr; 1( 41qpm 

?u G4q1uTtf.iuqfml 41fmq'1J'1, 4qmilJ'l'I, 4qmf'l!t 1'1'1,GJ7]i il'Jwft!iuJm?Jq 

~ pw]iJur ~ bJ1U:,Jun/) i/J'ILuf 'J4TmqmJmq'{:, piuJbmL'lur p'1uJ7qL'{ur 

-l11r GqmJq 71 4J7nmp Jmnmpm!t ""Jtu'1mqmif ur.qtf'1 •LuGnw q1uTtf1UJm'1 

'•', ,· '·' ,.,, ;/,' 

'XI 'xi 'Xll'x )'x l'x f'x j'X 

tb 

!d 

... ,.,"j'. '<·~y·w~T .. ,..-~\· .··';'',rn 

bJm?mpm:,-'lm?m'l 

-r1:r -b ''lmrvn/n IJ11Fm?Jmplm:,-11'lmf 

-9~ -d '11mp7n/n 11m?mJ4 11'lmf'l:r -m 

•4hut/'f1' 11'!11?lul"lf' ''I. 'tJ 111nil 'lml' 

-7n/n 'l11Fm?Jmplm:,-11'lmM:r fmf'l'l:t mJp 

'lmftJ1Uf'mJminmn4? 11m?mbym11r1 'OZ 'f: ·?1 

tl:l 

-J11 ::> '1,'I piuqmpmil ilqmf'{:, 'piu-06 ·c ·?q fmpur ~ GfwG n'fln"lfl,c/ 

1ilpwfiul tfqmf'{:, fmp'Juqil ?ifJurur 

-4n 7u i/qtfl,, 7~ qJmpwb qJ'l'l,J11UflU1 GquJu 'puJnqmf'l:, ]iuiffmpqu'{if 

?4Juru•4n 71 ,,i/'Jur11rtfn,m,,m!t il'qpJmpm:, lq!JifJmn/ut/r ~ ifur'lln ilqmf'IY 

'14Jurqpi/n "l(j 14-06 'G ·?1q urnil l'{Jurqil qmp'{n/n q4Tm?JmpZm!t ~ Jmp 

-Jm:,m?murmlnq ''l,'l ?ifJur'fp4n ilp•mpmm'1q 4'i1Gqmum btfymLLw ilil'fmp 

-qv7il bufJub mJ]i mJq 71 ilqmf'I:, ilJ7 'pwilln7b fm pfmJmur 17 pmv'fl 

171Jumn ~ fmp 

-Jqil n'lln7qij 'pu?mqmL'l ilumnf 7'1Jmmm'1 n41mm ~ bJlU:,Junf ilq4'17ul''lfJ 

'JI 'ti ilp1Ufw1 ijJu 'bJin?mrm!t iflqZuJuqm '1,'{Ju?4mmmn pmbqm 4'1mp 

-bmil 'i/l'{bn/·qm fmpfl,'{:, mJp qmTflflufmJmurm,n4'1 qm?mbvmum n'llnJu ~ 

p1Umijli ililp4:, qijfmqmf'{:, ilbuf1'1J1 nFm qmr?Jm]iZn;!t 'puniflnnf'fl 

tur'{:, 

i/llubmpm:, qmpZq:; ""Jt4m'1mqu i/bu!tmqil Lupqmb ["JUJ'l'l,'1,m[':,mn i/Jnfmp 

-mm:, fmpqwb'qil i/'qmf'I:, 'l,'l'l,'1'1,il'['m!t 4bn'llnJu 'ni7:lnqfm 'J'l piupnfZmil 

-mLqur i/J'ILuy url.u'1 Luurfm:;,murJm illnm'1, 41l'r4:;-71 i/''1murm'Jpi/"7 
. ... 

'l"J"''l'I? 4J9l,uy 'l4Fm'lmJm'l'l:,O -t •J91, 

-uy inlu? 'l11Fm'lmJm'l'l:t -(J •J9'lJwF/n~ 

1/fm'lmy.4innm d9pJmpm:,-'lmJ'l T( f11b 

-mJu? 'lmrl'ly. 4Lu:,-m'ld -z ''lmf'f:t -i 
'puJ9Luy tnlu? ?myJmGmd fmp 

-JilbmL91n 'l11'f'lmvm ilp1u'l1l1lmn/u,P 41nm? 

mm:,-b'lil'lm 11'lmf'f:,O 11 . 11?murm'JJ'1l:r -d 

'puJwFln~ 11'fm'lm'J4urnm ilpw'l4Jmnfutf1 

4J1uFln~ f11bmJu? 'lml'l'ly. 4Lu:,-m'lJ -m 

•1lb 

-ut}9p 11'l11?7ur'l.P ''I, 'tJ urnil 'lmp9njn 'l11F 

-m?Jmplm:,-11'lmf'l:t fmf'l'l:,O mJp 'lmFtJ 

-wf'mJmuimn4? ljm?mbym11r1 '6l 'f: '?'I. 

,· ___ --4~ .. .._---·-·--·-~ . "" j. I • I <, I I\ h."'k i .( .. L_ L_!.. __ L_L___J__I _, ) ~'() 

Jr; ·o. U-~ .... ~-:-+---+--J.-. U' J ' ' ' J ? /~E: 
~~,~ ,~AJ"'TT[n ~ 

;~!··r -~ ~-~ £ d 1' . (.J 
\ .., . 

r-t····•···r•tr··~ ,J JiJ J!J1J1J: 
\ r----------i-.; ! ' 

z--'. >~~~ 
I I 

di 
'1 

l'"" 

1i/J'l'Jf1,1UTf1iulnrnliqil lmTZif!tuJ'fp 'l,'1'1,47'1 mZ4:; qmil''Jfm <i/J'l'l,fl,lUleJ 

-JUJm?J'l ifJMfm]iurm!t Mm 4'Jmf!/!t '1,'1'1,i/1 Jifut/r qmil'7q4 Ju '~ mfm:,qlrn 

:( 61 ·c ·'1,q) riun/Zmil t/rm"lmJmnmpm:, qmrZqy ]iulniubqil piuJnqmp:,mn 

4Jq'Jfmpurm!t 1JmftfiuJm'1J'I i/'11mZuJu 4'Jmf'l':! )ruJJUfln~ nm'Jmy4·mnm 

i/J1ufln~ f4bmJu,, qmpbbm,,·m:, ifLu!tmqil '1"14' 'puJ'IL"f mZ.u'1 ?myJmGmil 

fmpJbmLqm '1,1/f'Jmvm ~ piuqif'Jmn/ut/r q#ump ii/nm,, mm!t'1'Jil'l,m fmplq 

ifilrt/!t q4fmqmf'l:, 71 i/,,imurmqptf:, '[oi} Gfr•Lu? 4qi/Gifqi/n 'fJJ ·11 71 i/qi/''1 

-7up'f.p 'JJ "lf ~ fm]i'1mZp ilJu •ilbJ.1tf:qr qmp'1,JmpZm:, LupJbmJm2 

1~ qij'fmfbrnJu,, il'uwF/n~ (qmpZq:; Ji4m'1m'lu) qmplihm'1 

-m:, 4bu:,mqil 'piuJu mnil •lnm'1 urm!tbfl,il'Jm 4qiu qiufiJwfub 71lif'p 4ilpi/':, 



U.nwtfiL -:wqwuwpJwfJ .6.op w11.w111 wfJrpuJI! U(h111.p t [!1'.qnltbl -:w

qwuwp q_pnJfr, pw'i.iJr np wp111wpfr1J phn'i.it/_w~~·I! Xo nu/fr nur.'r:nl[1JwJp, 

npf! q.in1JqnLJ t wJ['wq9<Jw'i.i 111h'lnlJ, 111h'lwlfin/untJ wnwt t.fr ph[1nLJt 

Oq.111wq.npH1ntf. 'i.iwli. xi [,_ p nt<lhpfa -:wqtuUU1£1U1ftznnl/JJw'i.i UfU1JJU1'i.i[!' 

(3·69) 

u111w9qn1..il t t/_h9 wff-:w1111nq' Xo, X1, X2, Xa, X4 Ii. Yo• tf..h9 -:wqwuwf'nLJ, 

npn1'9 -:wJw111h'l lnL~mJfr9 qw['htfr t u111w'i.iw1 fu'i.i'll'fr U(Ulll1UJU/uw'i.i[!t 

1.Uwujt i fth111ntil ftfrl'wnqwb Jfrwtf.nl' nulfr w'l1Jh9n1_fJJnt'i.iJr9 nl'J.,,t 

k ftf;111p 111h'lwlfirt/uni:/JJnL1'[! (Xk nu/fr nL'l'l."L/JJwJp)' (')ki• pw'l.ftw9wJ t 

;;pJ1Jw111wftfr Yki 1Ju111qwb.p.fr -:h111b.w1Jpnq wnwt hftn'l. 111h'lwlfin/un11/JJnt'i.iJr9 
Lt ~Mwt,Jr Vki -AftqwJ:pjt9 (Lft. 3. 21 )' 

J:. 

(3 -70) 

u~. 3 .. 21. LUw1'fr -&111_wJ/!Jr i, fJuUJif_w J_ 

/!Jr ufubJwHpp· 

1- -&l1if.wJ/!Jr {uuntpp, 2- 1'u111if.wJ/!Jr 

... 

lJ.nwJ.q.wftw'i.t ftji1uw111wpwbnt/Jjw'i.t qbU(pnLJ ;;JrJ'i.tw111wftfr 'i.iu111qwhpf! 

(ftw,J 'i.tnLJ'i.t'i.t t' ;;J;Jw'i.tfr 'i.tu111qwhpf!) npnzqntil t flmuh'i.tfiuqntp pw'i.iwJl.tntf.1 

lJ.Jq pw'i.twJ.Ltfr -:pJw'i.t tf.pw fl. u. cfbilntft,fr'i.tl! i fth111n1..J ftppwnqwJ Jfrwqnp 

nttfjr9 k fth111ntil wnwt hiftn'l Y k i pw9wpJwft 'i.t:u111qwhpf! ('i.ift. 3 . 21} npn

zbtnL ;;wJwp u111w9h[ t -:b111ftJU1[ wp111w-:U1Jll1n iJ{JjnLb[!' 

l3 · 71) 

np111h'l E-'i.t [,_ v-t -:wJUJU(UIUlUJU/uw'i.twpwp p'i.tw-:n# qh!/inpJw9frw'i.thpfr 

Jn'lnt(b.nt fTJntwun'i.ip q.npbwft,fi9'i.t bf,, 

t:J6 

Fk;-'i.t' ;;pJ'i.iw111wftfr Jwfthpl.tnLJ,{J/i 'i.iu111qwJ.pfr !f>in'i.tft9faw1J k fth-

111ntJ' X;= 1 J1pwqnp ntrfhpfr W'l.IJh!JnifJJw'i.i 111wft. Fki-fr JhbnL

.JIJnt'i.t'i.tbp[!' qwfuqwJ X/C ('i.JnLJbb t C/X) /,_ b/C -:wpwphpnL{JJntb

'i.thpfr9, phpqwJ h'i.i W'l.Jni .. utul[ 3. 2-n1,;ilt 

x/c 

0 
1 
'2 
3 
4 
5 
6 
1 
8 
9 

10 

Jl'IJDLUW~ 3. 2 

f kt ~mGljgfn111fi 1i2WG111ljn1p1mGGhpJ! w11wA~wljwG ljfiuwV1wpwln1111mG 
fiwGqtiuwgnlJ. lifidGllluiWljfi d111ljhphn11pfi GuV11{wl~GhpJ! npn21iin1 fiwdwp 

F Kt 

c/x 

I I I bfc =2/3 b/c=l b /c=2 b/c=J 

~ 4 ,265 3,525 2 ,406 1,86'l 
1 1 ,069 1,038 0 ,929 0,829 
0,5 0 ,508 0,505 0 ,49 0,469 
0,333 0,336 0,335 0,33 0,323 
0 ,25 0 ,251 0,251 0,249 0 ,246 
0 ,2 0 ,2 0,2 0,199 0 ,19'l 
0,16? 0 ,16'l 0,161 0,166 0,165 
0 ,143 0,143 0,143 0 ,143 0 ,142 
0,125 0,125 0,125 0 ,125 0 ,124 
0,111 0 ,111 0,111 0,111 0,111 
0,1 0,1 0, 1 0,1 0,1 

>10 <0,1 F1<1= c/x 

X- p X1 nt JJr .;J,,,wif.npntf1JnL°flf, t WJ°fl k ~bUJfr9, npfr -:wJwp npnzqntJ ~ °fluUJqutJ/!l! • 

c-'fl X1 niJhpfr (J.n'lbpfr) Jfrr_LL b'lwJ .;1,,,wif_npn,P1n•1'°fl L b -1'' -:frJl!fr Hppw1'fr tw1'flnt

p1nt'flp1 

Yki fJ,u111tf.wJpfihpf! npnzhifiu "lh111p t 'i.J,ftw111Ji ntfih'i.iwv np -:Uw'i.iJi 

'i.iu111qwJpfr JhJrtL/JJwfi tf.pw W'l.'fnLJ hf, wJ['wq9ntJ~9 [Jh' Jwfu Ii. [Jh' 

Wf q.111'i.ttf.n'l nufhpf!t U.jq fruft UfU1111G.wnf1't/. 'tl ..;uwfip npli.fr9h k 1fth111fr 111h

'lwifinjumJ{! pu111 (3. '10) pw'i.twJ.1li.fr ..;w2tf.wl'fth1fru (3. '11 ) - ntJ Jwu'i.tw.ft-

9n'l Fki !/mt"u.ftsfrwJ;fr Jbbn4JJnL'i.tf! U(hm.p t nl'nzht wJpwft.9ntJfr9 Jwfu Lt 
UJ1_ q.111'i.ttf.n'l. x: /,_ xr ntrfhp;p9 (ht'i.thtntf. k qh111fr nL UIJ'f ntrfhpfr Jfrt/,_ 

h'lwJ -:wJw"lw111wufuw'i.t -:hnwtf.nf'nL/JJnt'i.t'i.thpjr9) /,_ tf.hp9'i.th.1 npUfhu 'i.t[!-

pw'i.t9 q.n1,;Jwl'' F1<i=FL+F~1 1 Opfr'i.twf 'i.ift . 3. 20, q.-ntJ 9ntj9 111qwJ 

-:wJwftwpqfr <'324 111h'lwlfin/untJ[! (2 fth111fr 111h'lwlfin/untJ[! X4 ntrfbpfr9) ..;wz

qwpftbiftu U(h111p t qhp9fih1 wJpwilf9ntJfr9 Jwfu q.111'i.itf.n'l. ;;bJw'i.ifr Xl nlrfJi 

-:hnwtf.npn1,;fJJnL'i.tif! 2 fth111fr9' x1=2c Ii. 3. 2 w'l.Jnluwft.frs npn"zht F~4 • it! 

(opfr'i.tw.ft' b/c=1-fr qhUfpntJ x 'fc=2c/c=2, F~4 =0,505), WJ'i.tnt-:b111lt 

Ufb1111.p t tf.bp9'i.tb1 wJ!'wft9·ntJfr9 Ulf q.111'i.ttf.n'l. ;;bJwfiJi x~ ntJfr -:hnwtf.n

pnt/JJnt'i.i[! Jwfu ftn'l.JntJ q.111'i.Jtf.n'l -:bJw'i.tfr 'i.JnLJ'i.J 2 qb·111fa9' XT=6C /,_ n['n

zbl F24 -!! ( x r/c=6c/c =6, F~4 =0, 16'1), 11pfr9 -:b111n ftwpbi,/r t u111w'i.twl 

f 24-fr tf.hpt'i.twftw'i.t JbJn 11/JJnt'i.t,1!' F24= F~4 +FS4 (F24=0,505+0,16'l= 
=0,6'12)t 

1.Mw'i.ifr Vki G.ftt/_w~pf!' k ftb111fr -Aift1.wJn i ftb111mJ q.npbnrz Jfrwt/.nl'. 
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niJJr "''l'1hsn1.[1Jn1.fiJrs (fiq. 3. 21 ), npnzif_ntJ I; llwp.ui/_b[-llnp/r ..;UJJU1fi/r 

p "'f, "' t!li.n if_' 

(3·72) 

npU1b'l 
(3·73) 

(3. 73) pwf.twMi.n1.J ak-fl Ii_ aj-f.t ..;wJwU[WU1UJUfuwfiwpwp f1,pU1i/_lt'l 

k qbUJ/i Ii_ Xi n..Jfr ..;bnwi/_npn1.P1n1.1ifibp1i bf, wJpwlj9n1.Jfr9 (f.tq. 3. 21)t 

Wki-'j, qwpbtifr ·t npnlhl 'bwli. "''lJn1.uwljp9 (UJb'u {10, 12}): 

l.Uwf.tp Vki G.lji/_wJ-n npn2i/_n1.J t 'i.ipw wJpwlj9n1.Jp9 Jfr ljn'l.J 1fU11i[!

if.n'l Jwufr iJJuu q.nptl-n'l Xi nulhpp U11£'fb9nr!}J1n1.'bfr9, /!wf,Jt np ..;bJ-wfJp wJ

purljeJ wf, ..; btn.li.w'bpnr[ f,pw J,ft J w•u,l! J JnLU•/r C.qi/_wtl-p.fr i/_pw "''I.. '1h9n1.fl1n1.1i 

Ur fln'lf.t n1.Jt 
Sh'lw'fpb[ni/_ (3. 70) wpU1wV::UJJU1n1.fl1w'b Jhr. (3. 71}-l! "- (3. 72)-1! 1 

4 u'U7"' f, UJ f, p.' 

(3·74) 

npU1b'l 
(3·75) 

t/;bp[!. phpi/_wJ- p"'1iw.l.Hpn1.J, Jfr&.i_li. phU1nf.tn1:J C.wphpJr w11w1w9n1.Je, 

urh'l"''IPi/_n1.J t ..;ntl- t:wUJi/_wt)ipfr ..;wJwp npnzi/_wJ- Ebl qnzUJnL/J-Jnift.e, C.w

/!hpfo UJf1UJ1_UJSn1.tlfr9 t;bUJn' e:u111 (37 ]-Jr nprtzi/_wtl- B qnzU1·1tL/JJn1.fif!t 

'1wfrn.fiwqw~1i (3. 68) ..;wtf_wuwpniiJ·fihpf!, npnh9 i1h1 .JiU"uf.twft9n1JJ ib'b 

ilk; UJbrzwpnfun4J1n1.f.tf.thpf!, "l"'P'lb91ihtn1. 'i.iU[wUJwljni/_ hflh '1l'"''j,P pwq_

Jwll(wU1ljb'1ip nEcl(1-·y2)-ni/_, '""I"' 6k1-·1i (3. 74)~,fr ifnfuwpb'b ljnpn2i[/r 

..;bU1liJWl Ufwpqh9i/_wJ- pwfJwMi:ni/_' 

(3·76) 

npmh'l a qnptl-wljsfr JhJ-n1.flin1.bbhpe npnzi/_n1.J /;'j, (3. 75) pwbw.l.1li.ni/_, 

Wki J.frwi/_np C.lji/_wJ-p'i.ibp·fr JbJ-n1./J-Jn1.f.tf.tbp[! wpU1wpfr1t qb'i.iUJpn'i.iw

gwJ- n1.Jhpjt wqi11-bsn1:/Jiwf.t UJwq -npl1',zi/_n1.J bf, (3. 73) pwf.tw.l.f,,ni/_, 

Fki J.Jrwi/_np ft,uUJi/_wtl-pf.tbp/r JUnufl1n1.b1i1hpf! phpi/_wtl- hf.t "''l· 3. 2-

nWt 

(3. 68 J ljwbn'i.iwljw'& ..;wi/_wuwpn1.J'bhpm.J Jwu1iwlj9n'l ,1kp UJ'{UJU1 

w'i.i'lwJ'&hp[!, np.n&.p frphb9.fr9 bhpljw1wg'&nLJ hf.t t;hJ-wf.t/r ~lji/_wtl-pJ! wpUJUJ-
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pjtfi phnfii/_mtl-pfihpfr9, npttzi/_n1.J bf, Wki JUn1:{11n1.&f.thp/rfi ;;wJwfiJwfi, fi[!-

1/wUJp n1.fihf.twlni/_ tf_hpn'...;/rZJ"'l ct q.nptJwljft9[!t 

'b,q. 3. 20-ni.J 9n1.J9 UJi/_wtl- ..;wJwljwp9/r ..;wJwp wpU1wl!Jrf.t ljb"1U1pn-

f.tw9wtl- n1.JhpJr9 wnwr. bqn'l_ U1b'lwiftt/un1.J'bbp[! (C..qi/_wJ-pfibpf!) 1itfr&b&' 

~ip=-cz( wuP1+wnP1)• 
~1p~-a(U>21P2+w13P1)• 
63p=-Cl( W31p11+W33P 1), 

64p- a(w0 P2+w0 PJ)• 

(3. 77) 

,1kp U1b'lwifnpn1.JfJhpf! ..;wzi/_wpljhf!fru, fr1'J.Ufhu "- (3. 69) "l"'JJwfi.I! 
qpb[Jru, ..;pJ:.pft Ii. fJpw i/_pw q.UJf.ti/_n'l pf.twl..;n,,_.ft ubpwljwfJ 'lwf,q.if.wJ-.e C hp

ljwpn1_fl1wf, uw..;JwfJ'bhpn1.J ll(hU1p t pn/uwppfJbl ..;wJwpJbp ljh'bU1pnfJw9w,)

n1.Jni/_ /, ljfrpwnbl t;bf.twpwfJw1/r1i .l.nlJ.hpfr w11wf.t9pni/_ (Jh'l JnUJ llfUJJJw
fJw,qwbnph'i.i (3. 69 }-n1.J /, (3. 77 )-n1.J "'l'I n1.Jbpf! t:wzi/_fr i_bf, wnfJi/_wtl-Jr 

U.JuUfpunif., pn[np U1b'lwifnfun1.Jf.thp[! npnzh£n1.9 · ..;bUJrr w1i91ini.J hfl 

(3. 68) U1puf/r ljw'b·nf.tw.ftw1' ..;w4_wuwpn1.Jf.thpf! /, (3. 69} Ul/rUf'!Ji ;;wr[wuw-

1'"' ljznm{J J wfJ "I w1J w'i.i I! q w'liJ h·ln1:•1i I U.11'n1...;h U1/, 'i.ipw 1i9-...; wJ UJ 111b1f. l1ttd-nWlfr9 

npnzi/_mJ b'i.i Xi C.frqbpfr Ii_ Yo 'i.iuUJi/_wtl-p/r JUn1.fJ1n1.1ifihp[!t /!uUJ npn1.J, 11fbU1.p 

t 1iqw111ft n1.1ib1iwl t:bU1{,J"'ll!· pw1'fr np ..;frJ'i.iwUJwlj.ft l"'J1in1./J1na.1il! npnz

if:n1.J t [!UU1 pf.iw..;n,Y, '1h!/JnpJw91frw1ibpft UfWJJwf.tJr, fru:q t:ftJl!fr t:wUJi/_wtl-

pfr i_wpbpf! /, wJpwfJwi/_npn1.Je' t:jtJpjt wJpn4J1w1i Uf.WJJw'i.iifr, WllfW i/_b

pnt:.fruwl C.iftqbpfr JUn1.fJ1n1.1if.thpf! U[hU1,p t npnzhl hpljn1. wbqwJ' wnw
tftii '1hUfpn1.J htfih[ni/_ phnfii/_wJ-pfr finpJwUJ/ri/_ Jbtl-niJ11n1.'b:Jt9 (v1=.1 )1 . 
bpljpnp'f '1hll(..pn1.J' ..;UJ'l.i/_w[iljwJfr'b JMnifJ1n1.'b1fr9 (Vt >1 }• 

f!.uUJ 'bnpJUJUJ/ri/_ phn'bi/_wtl-pfr npnzi/_wtl- X1,n C.Jr.q.hpfr q.U1'bn1.J b1.t t:b

J-wf.tp 1nt.pwpwfiun1.p bpqwpn1.{J1w1i . ..;UJU1i/_wJ-n1.J C.f.tzJwf, Jbtl-n1.Jf1Jn1.1il! 

pf.tw..;nrzn1.J' : ~ 9· ,,. . 

Pi,ser=X1.n/cb, ( 3 · 78) 

Ii_ ljw11n1.9n1.J C.'i.izJwf.t wuUJJrC.wf.tw.l.li. qwJ ljnpw"lfitl- l}.UfJNLff!' 1.Mwf.tJr ..;.jrJ

iiwUJwqfr 9w'bljw9wtl- t:wU1i/_wJ-n1.J C.1izn1.Jf! U[hU1p t Lfrfi/r pfJwt:n'lfr ..;wz
i/_wpljwifr'i.i '1ftJw'fpn1.fJ1w1i JbJ-n1.fJ1n1.1ifr9 ni_ wi/_ht/r'. 

(3·79) 

/!u111 ..;wztf_wpljw1.Jrf.t phnf.ti/_wJpfr !'pnzi/_wJ- Xi C..ftq.hp.fr Ii. t:wJw"lwUJwu

fuw'i.i wpU1w.pfr'b phnf.ti/_wJpft ljwU1UJ('i/_n1.J t ..;hJwfrJr UU1UJ1Jrtjrljwljw1i ..;wz

i/_wpljf! npU[bu pwp.l.uJ.q: blbh[ni/_ "'!'I ..;w2i/_wplj/r9 uU1UJ'9i/_wtl- M J-nn'l 'Jn-. 

Jbf.tUJf.tbpJt "- Q L"'J'b""ljw'i.i n1.Jhpfr JUnuf11n1.bf.tb.pJi9, :4UJU1UJ('r[n1.J t ..;f;_ 
tl-wbfr f.tnpJwl "- flh.p ..;wuri/_wJ.pLbpfr wJpnufl1w'b uU1n1.qn1.Jf!t 

1. hJ-wf.tjt uU1UJutJi.ljw·lj wfi ..; wzi/_ wplf.f! ·ljwutwphtfau 'j,"I UJU1 w.qw..;wpJ wp 
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1; {b3-,w'!bfi lt_ bpw ifpw qurf11[n'L p~w..;n'Lfr ubtfiw'qwfi q_wfiqt/_w.tl! q,frurbl np

"{hu 1:uu/.wuwpwi.uitfi pwzfut/_wJ pbn.'i11/_wJ/!1 1.bt}wfijr uurwur{rf[wqw'b ;;wi

t/_wplff! funp1'nq111 ~ urpi/_nul qwurw[ib[ &frqbp,fo t/_hpwpwzfuilwfi 1'wzi/_wn.

;iJ wJ pt 

!Juw2tJ.nq fi}nlfhr~ liwzil_wrquwli Jwu~li1 lvwi_i/_n'L rfw"fwi/_b'bwi.frfi ( •t;b

·~ui'bwifr'b) t;pJj!hpjr t;wzt/_wplff! qwph[;fr t ·f[Wurwph[ Jnurwi/_np b'lw'bui.f[nt/_, 

J!'it'l-nL'itb.[nt/_, np wJpn'l! qwttnL91_wt}l!fr t;JrJ.pifr .'itbppwfijr urw.q q.urfi</.n'L 

;p'buti:nqmJ &'bznul,p pwzfui/_wJ t t;wp/Jn1P1w'b opbfipni/_1 

luwi_i/_n'L rfwU[wi/_b'bw1fr'b 1'frilpbpfr wi/_btfr &zq.pfrur t;wzl/_wplff! qwurw

il'bt/l,u '1-l'w'bp r[</rurnLU b'b npU[hu wnw.lq.wqw'b qfr.uwurwpw.tnLpjw'b i/_pw 

.{bfn[w.t, i:wuwurb'L '1-b!fmpJw9Jiw1fr b'iJiPwpqi/_n'L tfinjunL'L'Lwi:w1w9 t;b

~ui'itf..birfa .t;wJw4wp11:' lJJ.4 /,, JJnLu nL'l'lnr.f.J1wf.. UWUfWt/_b'iJfibp:fr pnJuwq

,,:hgnLPJw'b wHw1ur Gfaq.bpf! npnznul b'iJ WJ'f Jwll(wt[bHbpfr t;wurJw'b 

mh'Lbf'nLJ Gqi/_wt}p'bbpfa ..;wt/_wuwpnLPJw'b U(WJUw'bfr9 bl'bbini/_• 

lvw:i_i/_nl]_ rfwU[wt[b'bwJfr'b 1'frJpbp,fa 1:wzi/_wplff! i/_bp.f! phpil_w.t Allfpfrur 

Jb,pn'l-ni/_ pwi/_ui!qw'b:Jr'b pWf''I- '{1 

§ 8.4. l,wtlwmw11ml) fiJ:itl:plip 

f>'b;_"(bu wp'fb'b wuqb[ L -t:wJwurwpwtt bpf[wflpburn'bb t;pJphpf!, np

"lbu qw'bn'b, f(wurwpnLJ b'b Jn'bnt.fr·fl b'lwLwqni/_, uni/_npwpwp 16-Jfa9 wt[b-

1.fr t;wp,qbp nt'bb9n'l zb'bj!lipfr urwf[t .. \ 

'bwJuwq-.>i[mJ bf, t;frJbwf[w'bntJ bpf[m urJr1Uffr -t:wJwurwpw.t t;frJpbp 

t;wp,P -t:nt} uwllr h. lfn'lwi£np uwl/r .lh.nt/_ ('bf[. 3. 22, w, p), "'Jl f[bpU[ wuwt}' 

w'iti:bttud1 uUJ[WJJrfi b. f[nl]_wt[np UU1£U1J{l'b1 

U,f,t;/;qwf, UW[WJ/i'b -t:wilwurwpwtt -t:fril.[!bpf! ni_ Jbt} pb11Li/_w.t11fibp/r 

(Jbf[_ u1ntLfr9 .t; wq~P,'l-i/_"'l pbnLi/_w.t/ll! Jnurwi/_npwU[hu Jfr'b1k 12000 f['b) 

b. UJnL'bbp,fr Jfr!L_ 9 J nL ifrnpp l!"'Jlfr '1-b"fpntJ ( u1nt'itw9wL9fa Jb,q k UJnLU 

n''l'ln'fljwL pwJ[hpjr Jfri.k 111 ,5 -t:wpwpbpnLf/Juulp) 1 i_Lw1w.t f[nl]_wi[np 

uwlwJfr'b t;frJ.pbpfr J;wJbJwurnic/JJwUp pburnLfa b. wJpw'b.fr wqh[1/r JM i_w

i/rni/_ wtfpwfifr .tw/uufr, ;;wJwpt[nLJ bU 'iiU[wurwqw..;wpJwp k .lbn'iiurni, 

z'i1np1:fri/_ f[wurwpJwfi U[LUJ1f[_nL/JJLU'iJ NL i/rnpp wzfuwU1LUU1UlflnLPJLU'iJI U.J'f

Uffaufa t;jrJpbpfr t;uruurni!PJnL'iif!' qwfui/_w.t phn'bi[w.t.pfr Jb.tnL{Jjnt'iti}i9 k 

UJntbbp/r jJLUJLfr9, qrnpnfui/_nLJ t Jnurwi/_npw"fbu 60 ... 150 uil-/r uw;;

Jw'btbp.niJ, np[! qwq_JniJ t Jfrp_uJnL'iiw1.Jrb t;bnwi/_npnLPJnLb'iJbpfr Jnur 

1/6 ... 1/8 ULUUf!I 

U.'iiJ;b.twL uwlwJfaL J;jrJphp bf, wpi/_w.t, opi}iLwf[, J;wJwJJrmjJ-b'iiwf[w'b 

~bttn~UU1LU4bfiurpn'iJfr tb'iJ.p.p (hp= 70 utf) 1 lf.nuqi[wjp crUUJ9pn'iJW[» ;;JNL

(1UJ'iJn9fr 22 t;wpf[w'b.,P Jwu'bwzht.p;f1 urwf[ (hp=140 uJ) h. WJLnLpt 

,U,t:i:b.twf, 1:wilwurwpw.t t;pJphpfa ijpw f[wpnl]_ b'b ;;bfiqh[ pb' Jnbn-
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LfrfJ h. {Jb' .t;wi[wpni/_fr b'Lwf..wqni/_ wpl/_nl]_ UJnLf..hpt . </,bl'2fr'b iJ-hUf.pnLJ 

ULU[,fr i£pw wpi/_nLU b'iJ pwrfwif['ilbp (t;wJw'iJJiu'iJ Wnw'iJJfr1.i "frJpbpfr]1 n.pn'iJ9 

Jb2 h. wJpwq9nLJ bf.. ;wi/_w.pni/Jfr UjnL'iibpf!' lfn'bni.frfJ UJnL'bbplr '1-bUf/!inJ 

llJw'b h. uwlfr Jfrw!filwu JwunLJ t;w-Awfu w'bntif bU ppqw.!L. lwi'bw9nd 

f.t;uulw'i!Jw'i! Jn'iln,[fr{J wL'.t;Mw'b .twttqbpfr /un1wf['bbp1fr)1 

1./n'Lwi/_np uw[WJ/i'b t;wJwurwpw.t ~frJ.pbpf! pwq;qw9w.t bt uLULfr9 k 

zh'il1Jfr tfirtfunL'L'Lw1'w1w9 UJnL'bwzwpbpJr NL'L'L"'1P1wJp q'bw9n'L lfn'Lbfr{i91 

U.1'1-uf'fr'ufr ~pJ.[!bf'l! wfi.t;b.twL -':frJpbp,fr t;bur t;wJbJwww.t 'bU[Wuruiqw'-';wp

Jwp b'b i:wJwpi/_nul Jb.t pbn.Li/_wtt.p'bbpifi '1-bUf,pnLJI 

l/n'Lwi£np UUl[Wj{t'b t;JrJ.[!hpf! u111wi[b[WUfbu Lwfuwq.tnLU b'b qn'£hptii/_ 

'1-b"lfr i/_hpL. ('bf[. 3. 22, p)t l/n'Lbpni/_ '1-b"ffr fi·b/1/lh. urb'Lw''l-Pi/_n'L J;ftJpbpf! 

'bUfwurwf[iut;wpJwp bf, w1'b '1-hU[pbpntJ, bpp p'bwt;"'Ll! fJnLJ[ t urwlfau f(n

'lbl'l! f[wmwpb[ Lpw Jbf i/rnpt/_w.t fupwJwur'bbpntJ' w11w'b9 qw'£WU[W['W:: 

J w.tfr1 

w_ wL;;bJwL uwi•uJJr!. , p

~ntzwi/_np UW[WJJrL, q- 1nn1-

.J.wl.L. 

UJnLLh.p.f! -':bti[ntJ bf, lfn'lbpfr ,;;wu11lw'b mb'lbpnLtft Uw1} 1'wuurnt

fJ1n,'bl! funpt;nLp'f t mpi/_nLJ i/_bp9'ilb[ Jnmwi/_npwU[bu u1m'bbpfr t!JttL. bl]_wt} 

..;bn.wt/_npnL/JJw'b 1/8 ... 1/10-Jwu/rL ..:wi/_w•uwp' 50 ... 80 uJ1 '1n'lbpfr .t;wur

i/_wqp,jt pwp.lpnLPJnt'bp h ,[WJ'iinL/JJnt'bp np~zi/_ntJ bf, i:wzif_wpqnt/_ h. ;;wJw

U[Wurwufuw'bwpwp t;wu'itntJ Jfr'bi_k 2,2 b. 1,2 J-fr1 '1n'lwi/_np ULU[W-

J/rL .t;frJ'.f!bf' bf, wpi/_wt}, op,frLw,f[, lffllu,f[i/_w1Jr '1wlfaL/rL1fr P"'l"BP 25 .t;wp

qw'iifr p'itw.lfblft zb'ii.pbf'!fa urwf[ (hp=60 uJ, H=200 uilJ• 

1.wJwwwpwtt i:frJ.pbpf! ptuli:nqfr 'bbppkfr9 t/_bpk nL'l'li£wq 'lwqwq_'f• 

Jwf, 'itbl'/!n hV{JwpWnul\b'iJl. ,.tnilwb, /rfJ,;_U[bu Jn'bn1ifa'.fJi wfi~/Uwt .tul,ttf[bpf! 

f[wJ bq_pwq~nt/. t;bbi/_w.t ~w[bpni/_ lfn'Lwi/_np .tw~f[bp.f! t U.fi'l- fruf[ "(Wm'&w

nni/_ tL 'itpwL9 f[n'buurpnLf[utwi[npntU'f! f[wurwpi/_nLU t 1:wJUJ"fWU1wufuw'it 

r}w~q;fr'b ..:wJw'bJw'b: 1.frJ.[!bpJr wJpw'bwi[npJw'iJ ..:wJwp u111wi/_b[w"fbu 

oq.utwqnpd-niJ bf, b11utiq9wJ 9w'b9bp b. f[w{"f[UJ1u'bbp1 
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f!\.'l 

1]iu~[os] 17pJm]im'17L 

~ prn]iJmJm'lf'Jm!r ni/l'{fbmnJm'J J7iJ',ptf':r 'J,tf'Fmlmn Jmpm!r (tf"1q1Jrffmp 
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6X30 .J J_wphpJr UJnLfiw9w'ii9[!1 /Jw14w11i "I.bur/! t fi4wLnfr nLfih'iiw[, np 8 

[, 9 pwu ..:wzi/_wp4w1fr'iJ UbjuJfa4nLfJJwf, zblij!bp.fr 'fb"fj!nLJ /JnLJLLUutpi/_nLJ 

bf, ..:wJwUfwutwufuwliwpwp Jifa'iiz.li.18 J li.12 J fJn./rufihp, 8 pwu ..:wzi/_wp

ftw1fr1i uh1uJfr14nL°/IJWf, zhli.phpnLJ ..:wJwUfWU1WUJuwfi ..:frJfiwi/_npJwfi 'fbUf

pnLJ fJnLJ[WLnpt/_;,:J t 4/rpwnhl liwlli. 24 J {Jnfruni/_ ,}-"lb'lwJfrli 4nli'uLnpnL4-

!ffrw1ibpt 

b/Jb wpurw.pfr'ii zwpjJ,p uJnL'iihpfr 12 J .pwJLP 11b"l1JnLJ oqurwqnpt}i/_nLJ 

bf, 6 J hp4wpnL/JJwfi "lwutfr UfWH[libp, w"lw pw9/r i/_hpn..:frZJwl ..:ftJ'iiw4wli 

u1nL'iihpfr9 Lnh'f.w'11'i/.n1JJ bf, fiwli. J .frt.wfi4Jwl (!fowfui/_bp4w1ft'ii) UJnL'iibpt 

bfJh UJnLHpfr /!WJlf! 12 J t, /iu4 t}wt}.4/Ji ..:wJwp 4frpwni/_nLJ hfi 6 J hp-

4wpnL/JJwli Ufw'iih[Hp ( np[! 9wli4wt} z.t), wUfw .twhi4Jr UfWf''l_nL1iw4'bhl'f! 

utb'l.w11pi/_n1eJ ht 6 J pwunt/..• lfJtt.wfi:JtJwl "fWf''lnLfiw14fihf'il! ..:b&i/_nLJ bf, 

zbfij!p hp4w1fiw14wfi nL'f.'f.nL/JJwJp UJnLfihp.Ji i/_pw utb'f.W'f['i/_wr)- bfifJwt)-"fb

lf.WJpf, !/JhpJw'bhpfr 4wJ ..:ht}wfilihpfr t/_pw11 

Uw~4/r 6 J /Jn/rum/_ uw[hp.ft Li. L'{wmJr 'iinLJ'ii hp4wpnllfl1wfi UfLUH[

Hpfa 4fapwnJwfi 11h"l/!nLJ 4wphlfr t wpurw[!p'ii. 'J.LUf'.phpfr UJnL'iibpfr /!WJLI! 

i/_hp9'i.Jhl 6 J, pu4 Jfrt.pli zwp[!bf'p UJnLfihppfiJ!' 12 J ( LUJU 'fb"f/!nLJ bfi/Jw-
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t)"lf,'lwJ/r'ii !phpJw'bhpf! 4wJ ..:ht}wfi'bhpf! utb'lw'll'i/.nLJ bf, JfrwJ'ii Jfrt.frli 

ZWf'IJh[1.p UJnL'i.Jhf'fr i/_pw )1 . 

~wi/_wq.nLJli uthfulifri4w·mliutbuw4wli 9nL9wli./rzlihp uutw9t/_nLJ bf, UJnL

lihpp 12 J [JWJL/r 'lh"ll'nLJ' 'iinLJf, {Jn/ri_.pni/_ t}wt}-4/r UW[hpfr 4frpwnJwJp1 

Uwt}4fa utwpphpfr JfrwutwppnL/JJwfi, fr'iil"lhu Li. 4wJl'!.wJfa1i wJpwpd/ri_

Hpfa ~utwfi11wput J_Wpbpfa "fW..:"fw'iiJwfi ..:wJwp wputwj!pfi zwnhpfr UJnL'i.ib

pfr 6 J .pwJLfr1 Jp'iiJ_li. 32 ut 'bhpwnJWL phnfiwJpwpdnL/JJwli 4wJpr.w1fr'ii wJ

pwpd/ri_Hpfr Li. ..:"t'utw4/is Jfr'iiJ_li. zl't.wfiw4/r "fWf''l_nL'iiw4/r Hp.pli.f! 14 ,4 J nL 

1qw4wu pwpdpnL{JJwli 11h"l[JnLJ WJ'I UJnLlihpf! utb'lw'll'i/.nLJ bfi, WJU"fbu 4n)_

i/_wt}, «qpnJW4w•f,)) utb'f.w4w1:nLJT11t/_' zwp.pfr lizw..:wpJwf, Wnw'fi9.pf! ..:w1f

pli4h9t/_nLJ t u1wfi wputwj!frli 'iifruutfr ..:but (Ii4. 4 . 2, w), UJnLHpfa 12 J 

[JLUJ[p 11h"fj!nLJ, 50 ut phnfiwJpwpdn~/JJw'ii 4wJpr.w1fr'ii wJpwpd.fri_'i.Jhpjr, 

filii."lhu Li. ..:wutw4frs Jfrlilli. Zl't.wliw4/r "fWf''l_nL1iw4fa Hpj!li.f! 16,2 J nL 

wi/_b[fr pwpdpnL/JJwf, 'fb"fjJnLJ W[lutWIJ/rf, zwpjJhpfr UJnL'iJbpf! utb'f.w4WJnLJ 

bf, LUJf,"fbu, np lWf'jJhpfr fizw..:wp.Jwfi wnwli91J'fihpfi wli9f,/,f, UJnLlibpfr wp

utLU[!/rfi 'iifruU1bpfa9 250 JJ ( npn1z 11hiUf1Jhpn1JJ 500 JJ) 'i.Jh{"u (&4. 4. 2, p)1 

lJfrt.pli zwl'/!bpfr 'iizw..\wpJwfi wnwfi9.p'i.Jh['f! Jfr·ZU1 ..:wJ[!fi:4finLJ bf, UJnL'i.Jb

p/r_ wnw'ii9[J/r ,;but ( pw9wnnLfJJnLfi 4wpn'f. bf, 4w'lJhl wJli UJnL1ihp[! 1 npnfi/! 

'lwuwi/_npt/_wt} bf, 4/rs {Jnfrz.1J1'hpfr pwp.l.pnL/JJnL'iifibpfr pnpnfuJwfi q.t}ni/_}t 

i 
ol 
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• ~· I 
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h ~ Bcio 1 · 
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J 

(D 
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.'I+ 4. 2. U1n<'t.bpf. uih'lw~w1Jw't. ufubJw't.bpf!• 

,.,_ «'l/l'n1w~wb , p- a·2so,,, q.- -b.w~wuiw1Jr't. UJnL'L, ·'I- bp~w1't.w~w't. 11hfPnp

Jw9f.·n't. ~wpw't., b- [IUJ't.w~w't. 1fh!pnpJw9f.n't. ~wpw't., 

1- 't.zw.\wpJw't. bp~w1't.w~w't. wn.w't.9p, 2- 't.zw.\wpJw't. tw1't.w~w't. wnw't.911 
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:(GifJq11,11,ml'Tmln 11,m,,m,,'/11,~11111? l'w]r:GJ97') JvifZ,, if',,m1Tmn ,11,-PQ 

:(G<JJq11,11,ml'Tmln 11,m,,m,,'/11,n/11111 ? J'lU]rGJ9]r) ilvfl,, i/'lJJ'm,, ,'1,-110 

'1.11 '? 'J'1,1uTfi1uvJmJl'm'JvqJ ifli/vJmJl'm IJ-0' L9111Ju 

( [ ·t) tl<CW 'Ud-(';/(r=>o+11o+o>=UJW'Ud 

,tlmJ 

-m17ur9:r ''Imfl/!r fm]rJlimL9111 1.11m'bm mJ]r ( i/J9,nl9v Lu]r'Jur-b 1'1uJ9J'Lu'1 

iu7J9) <JJq11,11,mJm11,9:r lU'rJq n9lnJu ]rulqurifli il6J1Upm,, fliffJmJl'm ']ruJr 

-Jmflm:r ? 1'1u]rZuJu i/-U!W'Ud Jl11,1uff}1Uf'll' ]r<Jurml'Ju'J 11,T1u-bm'bmp1J 'rni/ 

'{it} l'wJ911,11,ml'Tmln 'Jm'rm1lif1Jn/'1111 i/Jq'1,7i/vJmJl'm 11,<JFmlJl'm?? fm]rJur 
( qj) il11,1ulfl•uf'l'I' ]rifurml'Ju'J IJT1U-bm19]rmvm i/il'fmp1Jv9J bi/vmLLw Lu]i 

-liJuLm:r 'J1ul11u 11,ifTmlifvJmJl'm Gtflr'Jm ?ur i/7ifvJmJl'm 1Ji/fm6Jpmt, 

,,{---·----.. -------r ~ 91 .. tt .-u~- ~u~w1 ( ,· 

tr 

: r'; I i 
' 'I I . 

r-'\--. ---: i· .. t· : : ;1 
\

•. I --}-. _ _J.,.. . 1 I . <. 
" I --' •- : I •DUl'u . --]' · ,, 

r I £ .J -'' ' :<-' 
,_..... . \ ---· " ' ,0 

_ ---r--· ·r:· -O~L·V 11' -t1 : ~ • 1 r ....... ·"" , (; :t: ... ""' . , ... • 

--"---=--k-=~i_:~1 ·ti h;; 

f 
\ . '-____ .. __ .:;;,, .. _:__i__/ ' 

L~-~~~:0_1~~:~~:-. I 
,. 

'Jul'lm ifT'f-rJmJrm 

-t, 'v97 -9 '7m1Tmn -g <7if-rJmrlrm 

'lifFmlJrm7 -t ''lmf7:, 'lifFm7if-rJmJ 

-rmtf'l'I -£ '7m'l1ubJmln -(?' ''lwFn -1 

·11mrqnfn 11mrFm7 

-mL7111 ifT'f-rJmJrm 'J•/Fmldrm11 '£ •t ·7'1, 

:u1m'ud ,il1'1ul'Jy. 11,TlU-bm'bmplJ ? 1'1u]rGmurn mJ]r i/'Jmfl/!r IJi/fm7.J'i'JmJl'mfl 

-11,9 tllflim?m:r 11,if:rmln Mm ·(c "f ·?'J) 1'1uil'J<fli 11,4TmJ'b9 (<J'rm1Fmn) 'Jmv 
-9J ? p1U]rBmmn •xem'ud JlJ'7Ul'J·Y. ]ri/urmJ'dUIJ IJT1Ubm19]rmvm Lu]rliJuLm:r 

( qifn1p) 11,<J11mf'l!r 'lifTm7tfpJmJl'mfi'J'I Gf/r'Jm ?l/i' </"'l<f'i'JmJl'm 'Ji/Tmltlill' 
-mt, tGi/Jq·11,vi/ZIJ 11,mv9d Lu]rn/-.UijrmL9ur 71 i/'r:m7Tmn 'i/lJl'm? ? fmGm,,LmJ 
iliffm]rqvqd -bi/vmLLw 'Lu]rrLJuLm:r ]ruGu'li/i' i/tl'l'l,]ri/'Jm i/d91J74vJmdpm 

(11,<f'J911,11,mf'l!r 11,'ifTm?{yJmd•l'md'J'I J IJIJflU'J) 'JwLw IJi/fm?<ffJmdr11 
:J '!'Ji/ fmpqv qd 

11,m'1m1Ju'bifJu:r 71m11, ]ruif11,m71,urq:r 11,mp?mlqbJm i/'1m7Fmn 1U i/lJl'm? 17 bi/'i' 
-mLL1U '1,1/ J11UliJuLm:r 11,i/nm,,/lm'r ifi11J9Z i1Jq'J7<f'i'Jmdl'm IJ<fFmlJJ'mt, 

1(1177.11,i/1' G<f-c90'0 Jifuijr) d)I ,Gi/B'rmf 

-Ju-b 11,mTflriufmp11,v9d iflif\'i'JmJl'm 'tO"'OO ,'JmTfiwfmp'JVl/J urnil '!"~Ii 
'1ni/ 

1
(119]rm 71 901 · t 71711,t/1' G<J->01"9' 1 Jil'up) Gt{/rfi d1U1Jm:rli11,il i/tl91?1B 

i/il'qmurmnflm <f7<fftlmdl'm J'lUi/'Gmfi'qil i/urq?J'mp fm]rnqurmn/m'J 1JmT.ef1UTtv 
\ 

~n: 

-mf mJ'J ? fmp~·m,, '6'J"'O'J ,1Jml'fJubmud10 urnil IJnmli flJfrtlmJl''(J 

:(68-9t!l!l6Sfl0'b nJqur)Gt{ltlqnmli 11,mTf]11ufmp1JvqJ 71 IJml'' 
-f Ju b m ur b o BIJmJ'J fmpnfm,, J l"'u]rZµJu i}J,l'wn/ i/l'i/f'{V i/il'IJmurmn/' 

-Zm (<fJn7<fvJmJJ'm flrunf'm? 71 n.qln7'rp/') <fJn74vJmJl'm IJi/fmlJJ'mt, 

:]ru]r'Jm 6 '1,1/ J'1Uf'J'l!r mJ]r <Jn19v <fl'Lu,, J1uT7'Jmil'mJwT 1uL1u 

IJ<f Tm71frJm;/,l'm£IIJ'I iJJ'IIJT<fvJmrll'm </~i/lnlifYI •([it} n~'lur) Jn7<f':pJmJ' 

-I'm IJi/fm6Jl'm'1 11,m,,mJur?91? ]ruil'"'14vfl I' !l'te'"!l'01=JJI ''!1uTflwvJmJ' 

-l'mIJV'IJ ur 68 71 06 '91 '01 'g '!'I J'lUvmJi/? n"llnm1q]rmvm priuJqil'IJ'l'l 
'Jm,,mtllim1.11Jm ,,Jm:rm<fl' Lu]rGwvm? ]ruJnm<JG,,wJmnIJu? 'l'JuurqJ'fi;m?J'( 

r{fruil'm]rm:r J'lUIJ1uTflwJmJm1Ji/Z 'Jm?mJ9Jm'J1uTliJm 11,m?mTmnnmJl 

1)18: ")11 JruJ l'n/ i/ J'<f pqv i/il'IJmmmnfZm 71 J l'mT ef1UfJmJ rm 11,vqJ G'J'IJif 
l'"UIJm?mIJl'<f!r '1,9 J'1Up·JqJJm111 GtfGqmTl'i/'I' iMqIJ7<ffJmJl'm IJi/fmlJl'mt, 

:ilLqur fmGml[ 

-IJmG <fil'IJ'IZ 11Jlimnfuz/r ? <J1qJm? ilvqJ fm]rnfm? Gi/119'1 'fwni/lnnTYI 1ilv9? 
]ruGunfm?, mlu,, rm? 'Jw?.y. ? fmpn/m? Bi/Ju 'il'1m1Tmn 1 1'1u]rpJmZ mJ]r 

i/ltlrm'1 i/'li/vtlmJ'l'Yl 1]ruJ9n°79v fmfrJlimLqur mJ]r <fj'l'J'Jmfq:r IJi/fm7.JvtlmJ 

-l'mfi'J'I ,Jl'mFfiwLLw 'Jm?m11,Fm?J9 <fil'IJqZ '!.'I 1'1u]rpJmZ il''JmJfJ, 1Jml' 
-m:r 1U19nfuifrmL1111 J91J119J 'J'I J'lUTnz,vmf ilJ'IIJ7ifrJmJl'm 11,i/TmlJl'mt, 

dqn~it\?dntdpm nittm6dpmti ·9·17 § 

:(J 'm '6 •t ·'111,) J'I' O!lL, ='V,? 1'1u]r1Jwli1'1,il 
'l'wiNn9li 11mFeJ,1uvJmJl'm'Jv9J 1.11 O!l lmTvmJq'J i/7i/vJm-,Jl',m 71711,,,1' ,il1 

-1UTfiriuJu]rmv9:r 711'/I' i/il'Gqm.vm (ifn,Jqv) i/·J91J1Jmf!f!r 'J</fm7<f'i'Jmdl'md'J'I 71 
1frJGIJmvm 'Jml'Jm:rmZ'J i/d91J1Ufn Jl'mTfl11uLL1u 'Jm?,mIJfm?Jq ifi!IJ'l2 

t( croo!l» 'cr0!J6» 'crOJ>) G<fl'1uTm?mLqur i/J91J1uFn fmpnfm? .(Ii '6 •t ·'r'J) l'I' 

OO!l1 '0001 'OO!l ? J'lU]rGJq]r il'11,1UTl'fiuJu]rmvq:r 17·6i/'1' i/dqqi/G'Jmvm IJml' 
-Jm:rmZ'J Gif,, ,,ni/ 

1
Jml'm!r ifJ91J1uTn <Jjqil'JmZ IJ</il'murJm j 1'1u]rl1Jm:rmln 

n91n71Jif' 'nqln·IJFm '!'I J"'UJu]rmnmli iliJqlJlufn Jl'ml'urm?fl i/J91JifG1JmVm 

IJml'Jm:rmZIJ J'1Uifln9li <JJl/'J'JmJm? 11,uif'Gml'Ju</;qli 'Jm,,mIJTm?Jq 

t(!f '6 "t .,,"!) n/m'i' 71 lm ]ru-1'1' OO!l 
Gifil'BIJmvm 'Jml'Jm:rmZIJ 'J'I 1'1unfuifrmLqm ilil'G'Jmvm <JunlUTn ?nif 'ur!f:'J 

if'dlG'Jmvm 11,ml'iJm:'JmZIJ 'JI/ J'1UIJG!f'r'f!il'l'/IT1!r ilifGIJmvm i/Jq,IJ'l,mJm? 'Jui/Gm!' 

-Ju<j;yli 'Jm'1m'!Tm7 1]ruGulif I' (1Jn?I111Jm'lJl) ifJn1uTn hf1u1i 'Jfl 1'1uJmur 

-m? 
1
ilJ'l'J'JmJm? IJu<JGml'Ju<j;qli 'Jm?m'!Tm?Jq 71 .'Jm'rmIJTml i/il'IJ!/2 . 

1(-b '6 "f "'1'fJ) nJ91J Gi/il'GIJmVm 'Jml'Jm:'JmZIJ 'Jm'rim1Jfm1 11,<JFmµrm?my. 

i/il''Jyz i/'Ji/1 fm]rnfupmL'lur ]ru-1'1' OO!l ih!G'Jmvm 'Jm?m11,Tm?J9 i/'<l'.fmpmm:, 
G'JmJ'J Ju 'nqlnlJTm '!'I l'wfm'1m'L1.m iltJ9'J1uTn 1Ji/fm1.11m?my. l/'il''J'l2 

1-,.ul"'uTm'rimL9ur «IJm?rnTutl'b» '!'I l'w]rJlimLqur l'wJqiflnqli Ju]ud iltlq'J 

-1Uln <fJ9il'JmZ 1J<fil'm1.11Jm i/Jqil'nZ <fJ911,7i/vJmJl'm IJi/fmlJl'm,, G'Jmv11 



IJ.Jpwpd.fai.fr uwuwf[fa9 bfrpwJpwpd.Jti.wJfrL ->b.twfrjtfr ..:w'lnl''l-t/.n'l ..:,'q_ 
ppq_nfrwf[wfr [WJfrwf[wfr pbnfri/_w.tNi frnpJwurfii/_ Jb.tnL/JJnifrfr l!fr'l-nLfri/_nLil J;. 

iif[nifr f[wfun9ni/_ f[bmfr '1-hU[.pnLJ' . 

Htnn=0,05( Q+Gct), 

f[nzur f[wfun9nt[ f[bnfa '1-bU[.pnLJ' 

Htrrn=O, 1 (Q+Oc1): 

(4·2) 

(4 ·3) 
Htr,n pbnfri/_w.t.pfr wJpn'lt.nLPJwJp ->w'lnf"l-i/_nLJ t {Jnfri..pfa Jfa "n'l

J~~J qurfri/_n'l bfrfJwJpwpd.pi]_WJ/rb ->bttwfrfrfr /,_ f[wpn'l t m'ltf.t/.w.t - tfrfrht 

fib '1-b"lfr pfrfrwpf[i/_n'l {Jnfau/r frbpuf! /,_ pb' '1-NLf'Uf! (Pb' d.wfufi9 wr. /,_ 
{Jb' wr.frs d.wfu ): 

IJ.Jpwpd.frlw1frfr nL'lNL nL'l'lnLPJwJp wJpwpd.fri.fr wpqb[wf[Jwfr ->hurkwfr

pni/_ wnwr. bf[n'l ->npfrq_nfrwf[wfr pbnfri/_wtt.pfa frnpJwurfri/_ Jb.tnLPJnLfrf! J/iq 
wpqbfwf[n'l wfrt[/r '1-bU[.pnLJ l!fr'l-nLfri/_nLJ t. 

(4·4) 
/J.Jpwpd.fri.w1Jtfr pbnfrqwttpfr .t:wJwp ->nLUw[frnLPJwfr qnp.twf[9fr Jb

ttnifJJmfrfr l!fr'l-nLfri/_nLJ t 1r=1,1: 

lfwJpfWJ/rfr iuJpwpd.fri.fr.bpfr zwpJnLJf! zbfr.pfr f[nfruurpnLf[9i]rwfrbpnuf" 
wnwr. t pbpnLJ '1-frfrwJfrqwf[wfr wq_'l-b9niPJnLfr, uwf[w1fr f[nfruurpnLf[9pw

frb l' I! "wzi/_ UJ pf[ btfr u WJ '1-Uf fru fa UJ 'I_ '1-b9nifl1mfr "wzi/_fa t wtzfrt[ NLU J faw /ii' 
h'infJwJ pwpd.frlwJi/rfr ->Mwfrfrhpp ->wJ;wpt IJ.J'l- ->b.twfrfrbpfr wJpntj/JnLfrf!, 

f[wJnLfrnLPJnLfrf!, ./rfri.Ufbu /,_ Jfrw9nLJfrbpf! f[pn'l l[nfruurpnLf[9pwfrbpp ->bur 

..::wzi[w pf[1b Lfr u NL'l'l wd.foq ..:; wzi/_ UJ pf[ WJ /rfr pbnfr1i/_ UJ ttpfrhpf! pwq_J WUJW U1" nLJ 

hfr kct=(1,1-1,2),qfrfrwJp,:f[1wf[wfr qnp.twf[9ni/_ (f[wfui/_w.t UJnLfrbpfa f!WJ

Lfr9 k wJpwpd.frlifr wzfuwurwfrpfr nMJrJfa fu1Jpfr9), .fruf[ ->npfrq_nfrwf[wfr 
pbnfri/_w.t.pfrbpf!' wJpwpd.rjii.fr wzfuwurwfr.pw}Jtfr nbrl.faJfa BK fuJpfa qhU[.pnLJ 
kct=1,1-ni/_1 

§ 4,4, ~fnt~t:p 

G£'1.wfrwf[w1frfr f[nfruurpnLf[urfri/_ ufubJw1fr zbfr.pbpnLJ, npU[bU f[1wfrnfr? 
UJnLfrhpfr urwf[ wpi/_nLJ bfr wnwfrd.jtfr ->fiJ.pbpt 1.wt[w.pnt[/r UJnLfrhpp ~pJ
pbpf! uni/_npwpwp wpi/_nLJ bfr w•uurfiiiwfrwi/_np, pwJwil[w1Jtfr urfi"lfr' ~·wi/_w
pni/_fa f[w,J Jnfrnt/rflt U.jitpU[friuJr ->frJpbpfr f[nfruurpnLl[9frwfr /,_ ..::wzi/_wpf[f! 
pbnfri/_wtt.f!'lfr f[Mrurpnfrwf[wfr /,_ ·wpurwf[bfrurpnfr wq_'l-bgnLPJmfrfrbpfa '1-bU[
f!NLJ 'l.'"'l'"''l-Pt/.w.t t frwfunp'l- 'ltfumJ: 

llb•q ptn;q.Jr d.ikni/_ f[wurwpi/_n'l ->wi[w,pni/_fa ~/d.pbpf!, npnfr.p ->wurwf[w

qttniJ nLfr);fr 1,ox1 ,9 J-Jr9 Jfofrt;k 2,1x2,1 J i.wzfibp, urfaUJWJ/rfr bfr /,_ Lw-
150 

fuwurbui/_w.t bf, Jfrfri.k 0,6X0,4 J i.wlftbpfa [WJfrwf[wfr ->wur,t[w.t.pnt[ UJNL

!1bpfr ->wJ,wpt 

1.frJ.pfr JM i.wifibpfa wfrl->pw11b•zurniP1wfr, Jifri_U[bu /,_ [WJfrwf[wfr ->wur

i/_wtt.pfr JM i.wifibp nLfrb9n'l UJnLfrbpfr '1-bUfpniJ ->wi/_w.pni/_fa ->frJ/!l! U[burp t 
wfrbt bpf[nL /,_ wi/_btfa Plnf[frbpfr9 qwJ wnwi/_bt frU[wurwf[w->wpJwp ~ ~jrJ

.f!l! frpw11np.tbl JnfrntfaPt 

f 4.5. UsniGt:p 

llfrfri.k 12X36 J i.wifi·brifr UJnLfrw9wfr9ni/_, 10 ... 50 UJ pbnfrwJpwp

d.nL/JJwfr quiiJf't.WJ/rfr w.Jpwpd.fri.frbpni/_ Jfrw->wpq Wf''l-JNLfrwpbpwqwfr zbfr

pbpfr .t:wJwp JzLUf[i/_1w.t bfr Jfrwufrwf[wfrw9i/_w.t i.wifibpfr-> n .t, n L 'l 'l w fr f[

J n L fr "UJ U1 t[·w,} /!fr /,_ bl'" 'G. Jn L 'l (frnLJfrfr f .Jfa1wfr9fr'f[) UJNLfrhp 

{fr'f[. 4. 4 }t 

1.n.t, NL'l'lwfr,f[JnLfr ->wmi/_w.t.pfr UJNLfrhpf! f[frpwni/_nLJ };fr zbfr.pfr 8,4,., 

10,8 J pwpd.pnif11wfr /,_ Jifrfrt:k 20 U1 pbnfrwJ,pwpd.n,P1wfr wJpwpd.fri_Upfr 

'1-bU[.pnLJt l!b.t pbnfrwJ.pwp.d.n~Jwfr f[wJp1wJfrfr w1Jpwpd.fri_fr.bpfr k pwpd.p 

(10,8 .. ,18 J) zbfr.pbpp ->wJwp ""pwnt[nLU };fr bp"'G.JNL'l UJnLfrbpt 

l/wJf't.WJ/rfr ui.J
1
pwpd.foJ_frbpni/_ zbfrpbpfr Jifrt.frfr zwppfr UJNLfrbpf!, np

"fbu qwfrnfr, ufrJburp/rf[ bfr (p1w9wnnq/JnLfr f[wpn'l hfr f[wq_Jh[ WJfr Jfi1.frfr 

2wl'/!fr UJNLfrbpf!, npnfrp '1-w'uwi/_npi/_w.t bfr f[fr9 Pnhc/!frbpfr p•wpd.pn1JPJnLfr

frbp/r ifinifinfuiJwfr q.tni/_), fruf[ bq_pw1frfr zwppbpfr u1nifrbpf!' ni. ufrJburpfrf[t 

UJnLfrbpfr ->wurqw.tpfrbpfa i.wifibpfr l!frurpnLJ bfr' htfrbtni/_ frpwfr9 f[pn

'lnLfrwf[nl!PJwfr ->wzi/_w[ff[frg, JfrwJwJ,wfrwf[ 'U.Ifwurfr nifrbfrwtni/_ Ji}i zwl'/! 

i[nfruurpnLf[urfai/_ U[W->wfrr.frhpf!t Opfrfrwf[, urpU[wJ/ifr UJnLfrbp.fr i/_bpwJpwpJ.fr-

1w1frfr JW'ufr ->wuri/_wtt/!fr i.wifibpfr [!frurphffr!u ~wizi/J/r t wnfrqw.t U[wpq_nLfrw-

4/r .t;bfr:Jwfr ->wJwp wHpwJb1zur Jwf[bpbul!' J;frr.frfr zwPif!bpfr UJmfrhpfr ..::w
.Jwp .t:wuri/_wtt.pfr pwpd.pnLpJnLfrfr l!fr'l-nLfri/_w.t t h2=500 f[wJ 600 JJ, bq_

pw1frfr zwf'/!bpfr UJnLfrbpfr ->wJwp' h2=380 JJ f[wJ 600 JJ: U1nLfrhp.fr 

.bfrlf/-w.Jpwpd.fri.w1/rfr Jwufr ->wuri/_wttpp i.wifibpfr l!frurpi/_n1JJ bfr WJfrU[hu, np 

WU[w->ni/_i/_1w.t L/rfr./r ni. Jfrw1fr frpwfr9 ut>Jpnl!PJnLfrf!, WJ[U f[nzurnlJPJnLfrf!' 

Zf't.Wfr UJ "" "wp{JnLfl JNLfr nLJ U JNLfrhpfr l:n ('pq_nfrwf[wfr U1 };'l UJ i/in /u NLJfr}; f'f! 
ifuwfrqwpbfr f[wJp£WJi/rfr wJpwpd.fri.frhpp frnpJw[ zw->wqnp.tJwfr.f!t l!fr'l-nLfr-

1/_wt} t .<,'wJwpb[, np u1wfr f[nzurnLPJnLfrfr wU[w->ni/_i/_w.t t, bpb frpw bfr

pwJpwpd.fai.w1/rfr Jwufa ..::wuri/_w.t.pfr pwpd.pnLPJnLfrf!' h1-[! 1 Jb.t t qwJ ->w-
1[_wuwp (1/10 ... 1/14 JH11 

Sfr"lwJfrfr, nL'l'lwb.f[JnLfr ~wuri/_iwtt/!fi ->n.t UJNLfrhpfr bfr,PUJ1J,pwpd.fri.w

J/rfr Jwufr ->wuri/_wt}pfr pwpd.pni/JJnLfrf! pb' bq_pwJ/rfr /,_ pb' Jrfir..Jrfr 'l.Ulf'/!bf'fr 

"'JnLfrbpfa ->wJwp l!fr'l-nLfri/_nLJ t h1=600 qwJ 800 JJ: 
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l:!ll 

JllJm'J'fmln lmf71u111:, 1. fmpJmJmpmd qf!iff 'fmppu:,mlnm 1 priupJmp 

-m:, il'JwfdwJpm t/1J1JqZ ilqf!l fmpZfJ. tpu'1m1J1mln'J 'Jmplnu1J1n 1Jmlf!i111J 

-pm ('g •t •'1'J) t/1J1JqZ ilqf!l fm'1'.J!.il 71lt/p t/'JmJm>IJq:, 71 i/'i1'fmp'Jv'IJ 1 f'lUf 

-Jm1J1m'1 t/p1u 1Jm'1>m1Jf m] /Jln,iJ 'J'1JmpZm:, t/'1my:Jmd y.Jm'1 t/J'!'J1uF fl 

tt/Ul'J'f f'Uf' Luvf 

71 t/:pw 1Jm'1m1Jfml 1J1nil 1q'1JmpZm:, 1 i11J1qln 'il'Jmfq:, 'Jt/Fm7frJmdpme] 

-'J'I 1 f'lUf'J'I:, mJf t/du '(l.f6'0::;>I) il· '1 m, y J m ;J y. J m '1 IJmFn 

1p,wGmL9p1u 'Jm>lffT'L'fUI t/'fJJJUl'f;J t/JqnmpmJTmf 1Jmfo 1 f'wpJm/JI 

-m'1 puJ9G1JmG 1Jm'1mIJFml fmGJ,ynvq pwiflnq/.J IJmlfi'>uurZ'!jpmJ:,,IJYJ 

:JnJmurq/.J Jtju.Jq'J 'f'U1mlnLuln 17,lf 

pwJ/.JmLg1J1 (1J1"m 71 i1Jqlnm'1 <iJJnl'l'Jmln tj!mmln 'il'Jm'fq:, 1Jt/fm7'tjyJmd 

-pmf!i'J'I 'il'1m'IwbJmln if'1m1JmlJZ) JqJJm1J1 7't/U1}puJU1nIJu'1 Nm t/if17,qZ 

J'lU'Jmt/p 'J'I GIJmJ11 bq1J1Ju 'pwJqnmp 1J.mn[',nm1J1mlnmpm:, t/dqIJ1uFn 

111um 

-qd t/nm/.J OGH .. "SIH 1 p11upvmJif'1 Jmpm:, 11m>pw1,rnJmmln tjJq•11wFn 

1puJqIJnmq 

-Jm'1 frri8'1mvq 1Jm'1.mfmdm1J1 1 pwpJm1J1m'1 ilpwJupm11mJpm tjJq17,1uFn 

buJfl JM11m'fq:, IJt/Tm7tjyJmd~pmlfolq 71 nqln?IJt/ 't/JnwFn fmpZ11, p1uJqif 

-lnq/.J 1J1mZ tiJJq1111wFfi1uJmpp/.J 1JmpJm1J1m'1 tjJnnm'1Jm,, fm.pn1uF:, fµlm11 

-q'IJ>U t/1J1m'11J IJfm'1mn 1p.uJq11n.m>'1·Jm'1 fmpnwF:, lqJm1J1m,, ilpwJupm'JmJ 

-pm G1Jmd1J 1 t/1qnm/.JmJqb puvmy.1J1mln '1'nt/ /Jim ''JmFf!lwGq/.Jb.m IJmq,mq 

-t/Jrm'Jt/l.J 'J'I m'1ml'f.'J'I ilJq111uFn LuJ'1 Jn11mf'q:, r,,t/Tm':lifyJmdpmf!i'JQ 
1 rw-{ Sf 

'/,/;' '6] 'J'I fmpJq;J 11mfd1u'1m'J1uLuJ'1 1J1nil IJ'1JmpZm:, w 1Jdq11l1Jm:,mln 

J1u1Jm:,/.J1Jil 'JmpJupmU1'1wJU1n11u'1 tjJq'JJm1J1 buppLqn 1JUdU11J'f'1mU1JYJ 

tpu'JmJpm '1t/JU1'1J't/n 7u J'ifb 

-mn/mlJ iJJ'l'J1ufn 1 t/1m'1'JmG Gt/1J1q'1mn91J1 11mpn'fU111/JI t/'JmJpm mlnm ''J'I 

rwpJ9dJm1J1 Uln'{n/ Gt/G11mFpif1' ilJq111JwFf!iriuflfi' t/J!{'Jur'J'li'"i' tjJq111Jml1J 

yJml.Jm'1m:, bufJub J'f'uJqIJiffmpmm:, t/dnwFn dJq 1Gt/1J1q'1mnrur 11,m,{' 

-pmurlJUJ' >u 11mpurnmJurmln G1mJ'J 71m1J 1 JmpJm:,m'1m.1J1m/n11 ilp1uJ11p 

-m 'Jm J pm "nif'lnMri 1 f u jnuJu pm 'J mJ pm HJur 'I r·t/ n 7 !ffb m n/ mIJ iJJ n1uF n 

1 JmpJm:,m'1m1J1mlnlJ puvmy.1J1m/n '1nt/ Mm 'J'f'JU'l'J'fJ'UJ' Luvf Lupuqd 

-Jmur urnifn/ 7,, Gt/GIJmfpt/J' dpmFf!i1uf71' G11qJ'{ 'ifiJ'l'JIJmZIJ yJmlim'1m:, 'J'f 

J'lUfdub JmdmJupun pwJqIJiffmpurm:, 1JifTm'1JmpZm:, G11mJ'J 'pwJu 1J1nt/ 

•'Jmpp1Jqn fJUJUl'J'f'1murJm 'J'f pwp,,Jmf!i'J'f ''Ju'Jm'1 nq/nJu tiJJq'J1uffl 

'01 •t§ n,qur) t/'1Jm]rZm:, t/'1m"ImlJZ 1Jm'1fT'l1JTml urn17 

1 pwpZuJu illJwftJriufqJ' t/dqlit/y. 'LufJul. pwJq1Jilfmp1Pm:, t/Jq11wFn 
11'1' OOflXOOt 

71?1Jt/!' G4-rr oocXooe JIJqpml t/ilfmpµrm:, 11m'111T11fml 'rrruJ'l'J'Jmp:,mrr 

t/-p f'tl 71711t/r Gt/-r E 1 pwpn/uiftuift il11wT{/wJyJmJ ifdq1J1ufn tjntj/11 

F;!H 
-MYJ 1Jq1pufn t/'iftmpmm:, 11wf'1"JmiLLw ''JWurmmnm:, IJmlf!i.'luJyJmJ 1J1ni/ 

'fu:, 'J'I p~upvmJt/'1 i'"uJqil'ilJqZ t/JM7ify.Jmdipm 'Jt/fml:lpm'1 GIJmV'fl 

•!'/' 086=zq 1p1up111u/.J'Jil1J111uF£11uJyJmJ 
'ljiffmpU1m:, t/nmp 'Jt/fm?t/yJmJpmJqp if'Jq111ufn 'firit/lnMn 11Jmpm:, 11mr 

-fl'Jm iffmpGmJ 11mTl!fruJyJmJ i'i' 0066 71 1Jmf£1w11FmT !'!'' 001' 11'f'J1U 'J'flU'1 

-mvJm'1m!' 1uLw 'JifTm?t/ydmJpm ,pwnmp 11t/fm?tjyJmdpmJqp if11uJu 

1J'l'Jwfn Lwfy.'1J'I 1'1 p1uvmJt/'1• 'wu11t/1 1 iftjJm·'1 11mrmt/l.t 11m'1murZp t/'7 

-my.'171 t/JntjLw 11t/Fm74yJmJ·pm ;JJq ''1.m11t/Jo 'p1uJqiflnq/.J 1Jif.v11mvr1 

11111fy.~J'I -J 'iftfm 7' 
•urm:, tpuf~·'JmLlnu 'fu:, -m 

•J'l'l'"fn iJJ11tri11l 'l"'~"'J'lil 
-mrpufl,Jm ~Jm:,mijp puJ'l'l7'ff. 

-Jmdpm riiJfmlJpm1z 'f 'f ·!Jri. 
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1il11mfn Ju 
111t/ '1 1J1Jfw11. il111uTf!l1u11TmT ,,nif' '4( 6' .. g' 1) 1 pwpGJqp il'J1ulfiwJydmd 

t/iffmpmm:, t/dq11~m'J'I( tpupwG11m Lupn•q1J1m.nfm'J 7l!l¢p ifJ'ILwfy. t/dnwFn 

ilpwpJmZ 1J1mbm 811m'1vJmp t/11t/1 JupmJm11:, ifbn9/nJu 'nm•'1mln lu Gt/-p 

-8' I t/11t/l 1 ifmlfln ildlw71Jq'1>mp "iffmG t/'11m11q:, IJ-t/lmvm 71711'11' G1f'J1m1J1m!t 
4

q(o1 .. ·g) 1 pw]r111ul.t,11il 111Jwf-tJ7uJu]rimuq:, 71lt/p ifJnifG11mum t/dq11'1m11 

-q:, 11m?m11u"bt/Ju7 ipp 009 '00!: 'OOt=q ,il'J1uft/w1JfmJ t/iffmf/Jlm:, t/Jqi 

-win '1 i'IJ' OSE,· .. oo~=q Jl.1J1uflf,'1uJpJmJ ifilfmp/Jlm:, '{JqL1uf[Z '!''!' 001'1 

... OOOl=1q ,Jmpm:, t/Jn1ufn t/dqilJmZ 'Jt/fmJ"bq 'rr 0061 .. ·oon='q 

j' fmiJi111uv1il Jm pm:, {Jlf'J'Uf n t/J'lifJ mZ 'Jt/lt/ I' il1J1uft/wJyJm;J t/'if fm 7' 
-Ulm:, t/nmp 'Jl/fm?t/'pJm-dipm ifJn1ufn L1ufy.'1"1q t(J f 't ''1"J) ]ruJq11'1m'J 

-1ubJmln ,puJn'1m11q:, y.Jm1'1 G11mfp't/p 11'1 fmpGmt/p iflJudu 'GtjJ9Lwfy. 

w'1'Jlq fmGm'11lmJ '1 '1t/G11m.lt/1' il·nmp 'Jt/fm?.if:yJm,J'J'mt/111,'1 '1nJ/ '1 t/ilfmp 

-urm:, 11wf'11JmbLw 'fu:, ilnmp 11t/Tm?if'fJmJpmJqp ifJq111uFn L1ufy'1fiq 

. t i''i' 009 prn1'1_00!: 'OOfi· = q , il111uf tf1u11T m 7 1Jf1u'J11"1 i' t/if 
-fmp1J1m:, 11'f111U JpmTf!i1uJyJmJ lLuJpm 'JJ'l111ufn Jul,,J 1mfZi/:,uJ'I'[. 



(4·5) 

[!ULn npnLJ, U1JfJ wpmw.\wJLnnLfJJwfl wt Jwue Ufbui/! (- Lfr1'fr 3,5Rbtbho-fr9 

nl wt/_btfr h. <pb4Rbtbho2/c-fr9 nl "{wqwu1 -,.l' .\bf"P/rfl <pb4Rbtbh0
2/c-1' UfhLn/! 

t t.frU.Jr 2,5Rbtbho-/rs nl wt/_btf h. tpb3Rbtbho-fs nz. "{wqwu1 

'l,4'. 4. 5. U1wL pwpdw't'fr {wzi/_wp't'w1fr& 

uP,£Jwf, 

t/.bp[! q..pt/_wtt ( 4. 5) wpurw.\w1urntif/JnLf.tnLJ Q nulfJ fpbflljr9 flhpqw

JWSflmJ t · bfJjiwJpwpafz.w1ffJ .t;b.}wflf9 u1wfl(! .\wtznp'ft/_ntz w ,JhtwJbh 

~flznde• 

<pw2-[! 1fnp<t.w1qf9 t, np[! .t:w:zt/_f t wnflnLJ pwpJ.wqf pwpJ.pnLfJJwJp 

Lnbtzw'lpt/_wtl- wflnLpflhpf wq_'fb9m/1JnLf,[! h. npn2t/_nLJ t .t:hurlL1wL wpurw-

1:w1urnLJ1JnLf.t.f9' 

(4·6) 

npuihtz 

Asw-L Jbft .\wppniJIJnLfmLJ 'l-ur'iit/_ntz w'bnLpfihpjr .\wurt/_wrl.pfi Jw-

1qbphufJ t, 
Sw-fl' wflnLpflbpf j!LUJ[/! (f!uLn 'iipwfl9 urwpwrl fJnpJw,Lf), 

<lJbs-1! h. «p 04-I! qnprlwftf9'bhp bfJ' qwfut/_wtl- pbuinflJt Lnbuwftfr9 ( urh' u 

{37 })1 
UbtzJt/_wtl- fJbp zbpwfr lb [WJflnLfJJnLflf! ltLffl/r (flq. 4. 5 )' 

lb-lsupsin0, (-4 ·7) 

npurh'l l sup-/! pwpawqfr fJnfrLl!/r nLtztznLfJJwilp pbnf.tt/_wrl/!f! pwpawqffl lfrn

/uwf19ntz .\wppwqfr bpqwpnL/JinLfJf, ti 
PwpJ.wf# w2/uwLnntz wJpw1'fr .\wurt/_wtl-pfr As Jwqbpbuf! npnzt/_niil 
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:1; [!UU1 u1wfl Hppk.Ji ~JnLllf b'l.f'ff, .\u1Jw"lwuiwufuw1'n1z flnpJwl .\wuit/_wtt

pf i•1JpnL[IJuif1 UfWJJwf,jr' 

M-=Qc. 

As= t .25M/Rs vh0, 

npUJb'l 1,25-p tfrnpJ.wnwq.wfl 'l-nprlwftf9 ti 

(4·8) 
(4·9) 

UJnLHpf qwp-G. pwpA.wqf wJpwflwt/_npnLJ[! qwLnwpt/_nLJ t 2 •• .4 wz

Juwurntz A.ntzbpnt/_, uJtot/_npwpwp A-III qw,uf l012-14 ), npn·fl/! uibtzw

'll'niJ .bf, flpw 4_hr1Lf Jw,qbplLnLJfJf Jnur IL .\npfq_nflutq.wfl qwJ fib.fl ( 45° 

LUf,f(Jw'ii uiwft) nL'l'lnLfJ1wJp UJhtzwqpt/_wrl wfinLpf.tbpnt/_ (L·ft· 4. 6 )' 

"14'. 4 . 6. U1wL pwpJ.w't'Lhpfr 

wJpwLwi{_npJwL ujuhJw

Lbp[!· 
,,_,_ { ,.pfrqnLw4.,,i, wLn<p

Lbp,ni/_1 p - php wLmpLh

pntf., 1- UJWL wJpwLw-

1/rL 't'wp4wu, 2- p<upJ.w4-

tlpfr w zfuwurn'l wJpwL, 3-

{ np/rqnLw't'·wL wLntpLhp 1 

4- fJh/! wLntpLbp 

lJ.fJmp1tbpf! qwLn wpnLJ bf.t 2 •• .4 -&.1n1tzwiif, 6 ••• 10 J,J urpwJw 'l-rlnt/_' 

A - III qwJ A-I 'lwuf wJpwflf91 

lJ.'ii/J/L[''irbpf j!WJU! "{bur/! t t/rflJr h/4-i/VJ IL 150 JJ-f9 ni_ wt/_htf 

( npmb'l h - [! pwpA.wqf pwpJ.pnLf/JnL'iifl t}1 

§ 4.6. lJ'w~It}I ItnGu111pmltgJawG 

1.wpp, .t;wt/_wpnt/_f zpt.wflw:qwJff.t qnfluLnpn1qur.ft/_ ufubJwJf Jftw.\wpq 

Wf1fJJnLflwpbpwqwfJ zhfl.pbpf rlwtl-q1h['(! Wflwt/_bf:LUUfbU fpwqwflw9t/_nLJ bfJ 

UfW{'q_n1twqfihpf (.\htl-wHbpf, !/>·hpJwf.tbpf, qwJwp1'hpf) t/_pw wf1JJi1w

qwtnphfJ Lnhtzw'fpt/_ntz f.tw,ju,w[wpt/_wrl 1qntzwt/_np ULU[bpf Jf1n9nt/_1 

1.bnwfl.qwpwJffl t rlwrlq,bpf qwf1114_wrlw1Jifl fpwqwf.tw9nLJI! 2hflpjr 

[WJ'iiwqwlt nLtztzniJl1w.Jp urbtzw'fpt/_n'l 3X18 J IL 3X24 J fun2npwJ;;wt/r 

uw[bpf Jfit.n9nt/_1 

1. Uw1br 

Uwr}l.qjt fJwjuw[wpt/_wrl ftntzwt/_np •UW[hpf! pwtzftw9wrl bf, hpqnL hpqws

fJw,qwfl qntzhpfi9, [WJflwqwfJ ftn'lhp.jt9 IL pnLfl uw[fr91 lJ.J'l-"ffr·ufr urfr"lwJ/rfl 

uw[bpfi i_wt/rbp1' bf,' 3X12 J IL 3X6 J1 flp"f,bU [pw9nL9frl uiwppbp qfr--
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l/n'lwi/_np uw[bpfr t;wzi/_wpftf! pw~ftw9wb t pnLb uwlfr, [WJbwftw'b L. 

LpiftwJbw1ftw'b ftn'lbpfa t;wzi/_wpftfr9t Uwtfr t;wzi/_wpftJwf, t;uJ,Jwp 'b,wJuw

"{bu f!bmpnLJ bf, 'bpw J_wtfr,bpf!1 npttznLJ J1zmwftw'b (uwtfr Ii. bpw i/_pw ftw

in.wpi/_n'l_ zhpmbpfr qw'b·q.if_wbf!) Ii. JwJwLwftwi/_np (bpft'wpwm:li. NL ftwp&w

mli.) pbn'bi/_wbpbhpfr JbbniPJnLfifibpf!1 &zmnLJ t;wzi/_wpftw1fa'b pnfru'bbpf!• 

npfr9 t;bmn w'b9'bntJ bf, ·umwmfr1ftw'ftw'b t;w•zi/_wpftfrLt 

3 J [WJbntJJJwb uw[bpf! t:wzi/_wpft.b.£fr·u pnLb uW[f! 'lfrmi/_nLJ .t np"fhu 

w'bjfuqbtfr t;hbwbwJfrb t;wJwftwpq.t lw1i/_wf1ftl! ftwU1wpi/_nLJ t f!UUl uwlfr 

/;pftwpnLpJwb ,J,,,nif_fr'ii wfitw.mi/_wb Jbft Jbmp [WJbnt.PJwb zhpmfr t;wJwp, 

WJb"fbu, frbil"lbu Jn'bn[/r'P t;hbwbwJfrb uw[bpni/_ ftn'lwi/_np bw~ftfr 'lb"f

pntJ ( mb' u § 2. 2,2 ): 
.1 ,5 J [UlJbnLPJwb uw1hpfa 'lb"fpnLJ pnLfi UW[f! t:wzi/_wpftnLJ h'b np"{hu 

wbfuqb1fr pwqJwpnfr1_/!J bpftnL NL'l_'(_niJIJwJp wzfuwmn'(_ "(Wbb[bbpni/_ t:w

Jwftwpq. ( ,,,b' u §2. 4,2 ): 
vzi/_wb UW[hpfr "{Wbb['bhpfr wJpwfiwi/_npnLJ{! ftwmwpi/_nLJ I; Bp-I 

q.wufr lwpfr9 "lwmpwumi/_wb bnwft9wb t;wpp 9wfi9bpni/_ (b!ft. 4. 8 )t 

U W[bpfr [W Jb wft wfi ft n'(_bpf! t; w·zi/_ wpft nLJ bfi np"{bu .J wubw ft fr wJ -

pwftgndni/_
1 

mwi/_pwJJrfi t;wU11i/_wbpfr t;bbwfi' 3 J lWJbnLPJu1b uwlfr fJh"{

pnLJ t;wi/_wuwpwl_wt/r pwz/u'i/_wb pbnbi/_wbpfr, 1 ,5 J [WJbnL/1Jwfi uw

lfr 1fbU(pnLJ bnwfi
1
ftJwb opbbpni/_ pwzfu'if.wb pbnfii/_wbpfa fibppnt UJbfi Jjr 

[WJbw·ftw'b ftn'[_ wJpwfiwi/_npntJ b'b Jbft bnwft9wb t;wpP ftwpftwuni[ 

(Lft. 4. 8 )' 

""· 4. 8. IJwJyfr axs J lw.J.bpfr yn
rzmqnp uw1fr wJpw!.wqnpJw!. ufubJw!. 

' -, u 

! •. / .. - ...... ,.~,... .~··,-'•,! ) '".-'",(" 
;,;:..'. ~ ; . / .. \; ... : ~~ ,., , .. ,.~· ... ~ :· 

Uwlfr bpftwJfiUI:f[wfi ~n'(_bpf! pnLb uwlfr t;bm Jbftmb'(_ '1fr"'nLJ bf, irp

''lbu mwi/_pwJfrb t:wmi[_wttpfa t:wuwpwft t;bttw'b Ii. t:wz'i/_wpftnLJ f!UUt wJ

pnL{JJwb1 qb!/rnpJ,w9frwbhpfa (C<lf.1i/_wttpfr) Ii. &wpbpfa wnwiw9Jwfi ftwJ bf!-

pwb9 pw9i/_wttp.fr [WJbnLPJwbt 

bpftwJbwftwb ftn'(_bpfr bwfuW£Wf1i/_wtt wzfuwmn'(_ wJpwbf! ftwmwpi/_nLJ 

f, pwpJ.pwJnLp wJpwbiuJfrb J.n'(_bpfr9 ftwJ K-7 'lwufr &n"lwfibbpfr9: bp

ftwJbwftwb ftn'lbpnM mb'(_w'fpnLJ bfi 'i.twli. Jbftw1ftwb bnw'ft9wb t:wp{J ftwp

l1wu (lift. 4. 8 )t 
vzi/_wb mfr"ffr ftn'[_wi/_np ULU[bpf! fapwftwfiw9i/_nLJ bfi B30 . . . B40 '1-wufr 

pbmnfijr9: 
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l/ppwnniJ bL fiwlt. 3:XJ2 J It. 3X6 if lw"1bpp, WJU"{hu 4nti/__wJ-, 2 T 
info"{fo uwlbp, npnfip pw'lqwgwt) bf, bpf[ni bplfwJfiwf[wfi 4n'lbpfog It. bpft

pwpdwqw1rfoti uwl•P9 (1ift. 4. 9 )1 U.J'l"l/iuft uwlbt'/i wnwqblniJIJnifil! qbpf! 

t,,4wpw'fpif__w,) lfn'lwqnp uw1bpfa fill1w'LnJwJ1p WJfi L np pni'b uw1fi wzJuw

mwLpw1fiL ni'l'l"'fJJwJp (bplfw1Lwf[wL lfn'lhl'fiL n''l'lW.t;WJW9 "''l'lni

fJ1wJp} t)nn'l JnJhfimLbpfa "1npp tfaLbtni ''fWLn~wrrnq LWJbwf[wfi lfn'lbl' 

i_bf, "I w-': w bp_q mJ 1 n pfa ') bmil.twfipni/_ u w rJt J.J,f, ('> f,,nl.tw p wp /., ft w'l w "{W f'/!) 

ni f[wmwpniJ/! '}wnfin.;J bf, "{Wf''l_t 3X12 J i_wtjtbpfi 2T u.wlfi bwfuwLWf'

qw,) hplfw1fiur.ftwfi lfn'lbf'/! wnwqh[w"{bu "(WmpwuurniJ bf, fiw,fuw"fh·u' 

wnwbdfa'b '>b.Jw'bfibpJt J.l.tnq (Li[. 4. 9, 'I), npfa9 .t;burn ftwurwpniJ bf, uw

L/t pbmnbw9niJf!1 Uw[bpfi "{wmpwluurJwf, WJ'l"lfrnfo b'lw'buJlfl! .t;Lwpwqn

pnifJ1mfi t mwlftu pnifi uwl/! f[1wmwpb1 B15 ... B25 'fWUif, fiu.f[ lfn'lbf'l! 
pwpJ.p' B30 ... B40 'lwufo pb·mn'bfa9• 3X6 J i_wq,bpfi uwlb/'f! "fWU1pwu

ilrniJ bfi wJpn'lp_w•f[wf,' Jbf[ '}Wufa phmnLnq, ftwJ pwJwL' 3X12 J i_w
,P b p /i u WL b p /i fi ') w J w f,J,J,w f, 1 

L11. 4.9. UwJ4f 2T "'P"ll' 3Xt2 ti 
iuufrbf'f um[ . 

.,,_ l'"Ji,.,,4.,,i, ,.,,,,,,,_.,,~p, p
um1f JnhtfP b'lm&m4m/_ 4.,,,,,.,,f'_ 

if.n'l 4n'l, 'I- ;;,,,¥_,,,pnif_p 4n'l 

2T '"P"lf uwlfo ')wzqwplff! pw'l'lfw9wt) t pnifi uwifi (Lw1LwftwL ni'l

'lnifJ1wJp) u wJpn'lp_w4wfi uwlfi (bplfw1fiwf[wfi n''l'l"'fJJwJp) "wzqwpft
'i.bpfa91 fiJ-b' Jbft J, {Jb ' J1niu 'lh"fpniJ pbnfiif__wt)fl! ( pnib uwlft, Lpw qpw 

ftwmwpi/_n'l zbpurbpfa /., bpf[w1'bw'ftw'b qn'lhpfr uhtjtw.f[wf, 'l_wfi'lqwt)f!, uw

LP qpw 'lnp.Jn'l JUJiJwfiwf[wqnp pbnfii/_wJ-/!.f!} '1/imqniJ t 'iwqwuwpwi_w.p 
pwzfuif__w,)1. 

Pnifi uwi/t ')wJwp f[wmw{'if_niJ t iuJpnifJJwL .t;wzqwpf[ /!um finpJwl 

.t;wmqw,),pfo1 IJ../!'1 'b"f.wmwftnq Jmnif_fr'b uwLfo9 w'btW1mniJ hL 1 'l,),J [WJ

:unifJ1wL zbpur, npf! 11/rmqniJ t npU[bu bp4rpwpdwf[ X:wuwpwf[ UW[I 

IJ.Jpn'ltwlf[wL uwll! ')wzi/_wft:ftbtfru bplfw1Lwf[wfi lfn'lbP.l! pnLb uwlfr 
-)bin ifb,Jrmb'l .'lfo'mniJ bf, np"f.bru mwi/_pwJ/i'b -'iwmqwt}ffr .t;wuwpwf[ ')b-

..twfi, npfr qpw, faLi_"f.bu wuqb9 qbpl.tniJ, qnpt)n,J t ')wqwuwpwtw"1 
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_t"\1 2 

l" i?J 

... 

'1~. 4. 11. 'tlu1J~f t;ht)u,),),bf'. 

UJ, '1- {bf'b.f J.f'ftflbp ynwfm[, p

{hf'bf ~nf'w'lfJ yninfn{, '11 q- qnt

qu,t;bn 'lninfLbf1n1[, J,_ Lbf1pb./r b"1{ 

flbp ynwfn{ 

1ht}w1JLbpf, f!Uut [WJ1iw4w'b i)wuri/_wt}l!fo J.1kp tfoiiniJ bf, bp4urw{pw
.Jp1i' iii[. 4. 12 (6 J /JrtpJ_.pni/_ i)ht}wHhp[!' mwi/_pwjpb ), IL nuz'lwLf[JniL' 
WJUU[bu 4nl.i/_w_t}, i/_w'ii'1w4wi/_np ('bf[. 4. 13)1 

bp4mwi/._pwJp.1i ,.wmi/._wt}l!fr -<:bt}wHhpnuf wilpwbfo /,_ pburnLfo t}wfuu 

Jmnwi/_npwU[hu 15%-ntf pnj!p I;, j!W'ii brtLJ'ii flnfouni/_ i/_w1i'1w1f[wi/_nrr -':b= 
t}wLLbpniJ, uwqwJ'ii U(wmpwuuufw'b mhfuiin[nq.fawJfo /,_ w'1_/uwurwurwpm

JIJw'b urbuwf[h·mfo9 tlbnLmnL bL i/_wL,,_w,4wqnp i)bt}w'b1ibpf!, npn'iip IL fibp
f[wJnLJ wif ht.fa 4/rpwnblfo bb1 

2.UwL'iibpfo pwpdpni/J1nib[! flnfrl..pp Jbt_mbqntj l!f,'1"'1iqntil I; (1 /10 ••. 
1 / 15 )11 bp.f[[wLy_ J.wt}qbpfr " Mwf,Hpfr pwpO.rnvfJJnLii[! -<:HwpwL'iibpn~J 
;:p9i/_niJ I; 790 f[wJ 890 JJ, fru4 i/_hpufo '1-"ur"' pb.pntflJnL&f!' i=1: 12• 
· J /Jn;fol.pni/_ -<:Uw'bbhpfo i/_bpli.p q.nmni flbpntj/iJJnLH wpi/_niJ I; pnpnfuw-
4w1i, fbl_Ufbu !J"'J9 I; uri/_wq 'iiq . 4. 11, q.-mJ1 

l/.bpli.fo f[npwq.pt} q.nurpni/_ t;ht}w'b1ihpp ntp1/.wq.t}fo Jul! JnurbbnLJ I; -':w
.uwpwf[ -<:Uw'bjr ttnnq JnJbburiibpp /;UfJNipjrii, '1f'W -':wJwp /;[ 1iiniflp qwfu

ufa mhuwf[burfrg 'iipwLp wn.wifbl urLmbuwqbur bf,, uw·'twJL "fWutpwuurJwb 
·1so 

urbuwf[burfo9 pwp11 bf,, WJ'1 foul[ U(Wut-G.wnni/_ wif.bt/r /!Pl. [,f, f[fopwnif.nul, 
f!Wf, if_.bpb.fo hpf[pb/! q.rturfoni/. i)bt}wiiHrrl!' 

1Mw1iiibpfo ub'lJif.wq q.nurnL i)wuri/_wt}l!fo 1_wpbpf, f!1'utpni:J bf,' bt

Htni/_ !)Mwiifo wilpnt,fJiwii , qwr}Jf[fo uw[bpfo urb'lw11pJwf,, /riil_U(hu b. i)J,_ 

t}wLfo urb'lwpnfuJwf, nt JnLurwr/'JwL eiiflw91!n'"J fop t;wppm..pJm'iifr9 

11ntpu f[wJnLbnLfJJw'ii WUfwt;ni/_Jw'ii U[WJilwfi'b,bpfo91 IJ.J'1 q.nurm [WJ'iinL

f1JnL'ii'ii euur if.bnJr'ii "{wJilwLfo bpf[urwi/pwJfr'b t;wuri/_wt}l!·P t;Mw'ii'iibpfr 11b"f-
j!NLJ "{but/! I; i/_hp9'iibl (1/50 ... 1/60)1-fos "l. U(wf[wut !lq.i/_wt} q.nurnL t;wur

i/_wt}l!fo 1_wpbp[! t;frJ'iiw.f[w'iinLJ [!'burpnLJ b'ii' b['iibLni/_ 'iiwJuwtwpif_wt} bp
f[w1Lwf[w'ii wilpw'bfo t;wpilwpwi/_bur 11wuwi/_npJw'b UfWJilw'iifr91 

brr4urwi/_pwJfa'ii ( urwi/_pwJfo'ii) t;wuri/_wq/!Jr t;MwL'iibpf! UfUIU1pwuurnLil bf, 

nL'l'lwtlfoq. urh'lw11pi/_wq Jburw'lb 4w'lw"fwpLbpnLJ, fou'f[ i/_w'ii11w4wi/_np t;b
t}wL'bbpf!' t;npfoqn'iiwf[w'ii i/fa&w4nLJ, /,_ NLbh'ii ,.LUUU1WU1NLb l"'J'iinLf1JnLf1t 

uwfuwLwpi/_wt} "bt}w.fr'iib1rfo wilpwf.ijr tlq.ntilf!, np"fbu ~wf.nfl, ~wurwp-. 

i/_ n til I; ')bf, tu4 frb p fo 4_p wt 
uwfuwtwpi/_wt} t;MwL'iibpfo t;wJwp 4./rpwnniJ b'ii B25 ••• B40 11wui.fr, 

fou14 uni/_npw4w'ii bpf[w{Jphurn'iib i)bt}w'iiLhpfr i)wilwp' B25 4wJ B30 11wufr 

pburn'ii• 

uw•fuwiwpi/_wq !)bt}w'ii'iibpni.,J npU(blu bpf[wJ'iiwf[w'ii w2fuwurn'l wil

pwb ulflwi/_btw"lbu 4fopwni/_nl!il b'b A-IV b. pwptlp 11wubpfr tln'lwJfo'ii wil

pwL 4wil 1\-7 11wufo -G.nU(wii'bbp, uni/_npw4w'ii bp.t,_wflpburn'iib ,.MwL'iib

f'nLJ' A-JI/ 11wufo tln'lwJfo'ii wilpwf1t 
1bt}wii'bhpfo nt'l'lwtlfoq U(UIU1f! wilpwLwi/_npnLJ b'ii bnwlt_9wt} 9w1i9b

pni/_, npn'ii9 nL'l'lwtl.ifo'q. tln'lbp'ii ~urpni:J b'ii -\uMwtlwJb ').bt}wfiJr flb.p i)wur
i/_wt}l!f,hpfo wJpnt,fJJwb w"{wt;ni/_JwL UfWp/w'iifo, pliif[ t;npjrqn'iiWllt_w'ii tln

'lbP!!' bt'iihtni/_ ·t,_n'iiuurpni.,4urfoil "lwi)w'iitbb/flfr91 

bp14urwi/_pwjpL Lt. urwi/_pwJfo'ii i)wuri/_ w~.pLbpfo i)Mw'b.'iibpfo UfWU1f! t;b

t}w'bfo !)b'iiJw'ii ilwubpniJ wuurfo-G.w'iiwpwp li44J'iiw9i/_nLJ I; IL nuJb'lw•9i/_nLJ 

lf'w9ni9/rJ. [U1Jbw4w'ii tln'lbpni/_ ( npn'b.p hnu149nLJ bf.1 t;b'bwpwiiwJ./rii "ln'l

UfWutb 'iibp11fap 11burw[1'hpfoL) NL nL'l'lwtlfoq. nL'l'lnLf1Jwilp urb'lw11pi/.n'1. 

bnw49w& 9w'ii·9hpni/_ (•urb' u &.4. 1. 5, p )1 lw'iJw'iiJw'ii w.Jpwiiwi/_npntiln'i/_ 

nuJb'[w9bnLJ bf, . 'bwl.t. i/_w'ii11w4wi/_np !)Murii'bbpjr i)b'iiwpw'iiw1ifr1i Jwubpf!t 
Uwfuw[Lupi/_w& ,.bt}wf,'bbpfo U(WutpwwurJwii </rnL[rtLJ' t;bt}wiifrii 1iwfu-

1iw4w'ii ub'LJ"'l Gfoq. t;w'l"f''1btnL "fWt;p'b, iipw iibp.pufo q.nurntJ urb'lw

'1Pi/_wq tlq.i/_wq wilpwiifo JM 'Apf1fr /,_ wpurw·t,_biiurpniinLfJJwf, '1b"f.pnLJ i/_bp/,,fr 

q.nurn~J t;'bwpwi/_np I; Gwj!bpfo wnw1w9ntcilt U,2i/_wq Gwj!bpfo9 fun~uwi/ibtnL 

f[wJ Gwpbpfo pw9i/_wt}.pf! uwi)Jw'iiw<frw4htni 1'U(wutw4ni/_ wHpwJb'1_ut 11b"f-

j!bpniJ Lwfuwfwpi/_wt} wJpwii I; urb'ltu''1f'i/.nLJ Lwu ')MwLifa i/_hpl.t.fr q.n

urnd1 'G'iinpt;foil_ WJ'1 wilpw'iifr Jbt}wiinLJ I; i/_bpufo qnutnL Gw.pw4w1ni1inL
fJJnL'iif!, /,_ ilfrwJwJw'iiw4 <frnf!pwiinLJ 1iwfu'iiw4w'ii ub'LJ"'l Gfoq.fo wpurw-
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ybturpn'i1nLPJnLtf!, .\burltwpwp Lt' t)nnq JnJ.bturji Jbt)nLPJnLtf!, npt wnwt. 

t phpnLJ &q.nq £frq. .\Uwtfr qbpl.tfr q.nurnLJ1 Uwqwjt Ufbur/! t tywur/r 
nLthtwl> np uni/_npwpwp WJ'1 wJpwte pw9wuwywt Wl(.'1h9nLPJnLt t 
/JnqtnLJ .\bt)wtfr ypnqnLtwqnLPJwt i/_pw: 

t/,bpl.tjr q.nurnLJ urbqw'1pi/_nq twfuwLWf'i/_nq wJpwtfr t;wuri[_wt)l!fr Jw

qbpbu e' A' -e' et'1nLti/_wt) t i/_bp9tht (0 ,15 ... 0 ,2 )Asp' sp . 
flntnp .\ Uwttbp.fr i/_hftltp q.nurnLJ urbtzw'1f'nLJ .ht tbp'1frf' '1burwttbp, 

npnt9 bnwy9nLJ ht t)wt)yfr UW[hpfr bpywjtwywt qnqbpfr .\w.Jw"lwurwu

Juwt '1burwttbp[!t 
1.bt)wtthp[! UJnLtbpfr.t J.jrw9tb[nL t:wJwp tpwt9 thpf!ltp lfnurnL .\b

t~pwtwJfrt JwubpnLJ I.tu urhqw·'1f'nLJ ht thp'1frf' '1burwltbpt 

Uni/_npwywt Lt twfuwiwpi/_wt) .\bt)wttbpfr qntuurpnLqurwqnpJwt l!t'1-

.\wtnLf' "{ur.\wtp_Lhp[! phpi[_wt) ht {3, 45}-nLJt 

:ii 

.F-------~'t----""_;;__:_--'~-l.IC 4-4 3 ~65 4 · l 

5· 5 01 
4-4 

} 
I 1\ :/ 11 
I .i!_ 

I -5. 

,f "'f il 
li~. 4. 12. o/,hpL.fr hp~pl.p puifrnq J.p~UTwqpwJfrL ;;wUTqwJpfi t;/;Jw!. 

'iiy. 4. 12-mJ 9n<J9 t uri/_ wt) bpyurwi/_pw Jfrt .\ wuri/_ w<t.pfr \ bttwtfr, fruq 

fly." 4. 13-ntJ' i/_wt'1wqwi/_np .\b<lwtfr wJpwtwi/_npJw'ii uJubJwfi 

V'waiyp .\nt) .\U~'ii/t uurw•urfrYwqwt .\wzqwpq[! ywurwpntJ bfi 'i.ipw 

i/_pw uibtzw·'1f'if_w~ UUJ[hp.fr h[1iqw1Lwqwfi qnrzbpft9 .\wqnp'1i/_nq ybturpnfiw-

9wt) ntJbpfr Lt frp ubifrwqw'ii qwfiq.i[_wt)Jr wq11h9ntPJwt urwy, npUfbu .\w-
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uwpwq .\Uwt1 1.UwL1fr pnfrt.l!nLJ lfnpt)nq .\frtq. Lt wi/_ht/r .\wi/_wuwp ybtur-
1,,,1.iw9wt) nufbp/r '1b"ll!""LJ t"lwurwyw.;wpJwp t '1f'Wt/! ifrnjuwpfrLhL .\wJ

mpJb/! .\wi/_wuwpwiwi/r pwzJui/_w<t pbnti[_wt).pni/_1 bp'1frYfr wnqwJnLPJwfl 

11 1,"ll!nLJ t)wt)yjr .\Uwttbpfr.L ybturpntw9wt) pbntif_wt)/!tbp bt .\wqn{';'1-

1£nLJ frtl"lbu tpwt9 i/_pw wtJftp_wlqwLnpht .\btif_wt) uw[bpft bpqwJtw

l1wt ynqhpfr9, tUJt"lbu tL hp'1feY/t qwtqtw.yfibpfr9, fiuiy qwfuni/_/r wJpwp

J.friLhpni/_ zh.'b.,pbpnLJ' Lwl.t wJpwp&ftltbpfr9 nL tpwt9 llLr£llL ubifrwywf, 

'I.wt qi/_ wt)p91 

ti~. 4. 13. o/,6p/,fr 6p~p6p pUTfrni[ i[w1.'lw~wi[np <Mw1. 

1,b<twLfr uurwur/rqllAywt .\wz.i/_wpq{! ywurwpbLJriu "{burl! t tywur.Jr nLtb

twl JwJwtwywi/_np pbnti[_wt)./!Lbf'ft (&Jwt phnt.i/_wt)/!, qwJunilJ/r w.Jpwp

J.pJ_tbpfrs .\w'L"f''1ilntz pbnfiif_wt)p) .\twpwi/_np i/_urwfiqwi/_np urb'Lwpwz-

JunLJ f!' . 
t/,wt,,wywi/_np .\Uwt[! .\wzi/_wpqhtfru WJL '1frurwpqi/_nLJ t np"{bu 

tf7wy zpp_wtwy1 
1,bt)wtthp/r .\wJwp "lh'ur/! t ywurwph[ tnpJwl Lt pb,p .\wuri/_w<t/!tb-

f'P .\wzi/_wpy euur wJpnLPJwt, £w.pbpft wnwp_w9Jwt ywJ Lpwt9 pw9., 

if_wt)pfr iwJtnLPJwt1 U.j'fin~.\butl.t "{burl! t npnzht .\UwtJr -byif_wt)/!I! Lt wJt 
t;wJbJwurbl tpw pnLJlwurph1/r uw.\JwLwJ/rb JUni:P1wL .\hurt 

bpypbl! .\Uwtfibpft tnpJwl .\wuri[_wt)ptbpt f!UUI wJpntPJwt Lt £w/!w

qwJnLtnL{JJw'i.i .\wzqwpqbLJru "lbur/! t fi.ywur/r ntfihfiw[, np .\Uwtfr bpyw-
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pn.JJJwJp 1_mwtq.w1_np finpJwl -':w.m1_wtlpfr mbrzl! ftwfu1_w,) t 1_bpL.fr q.n

urni [JbpnifJJnLtfr9 h. pbnt4_wt)/!/r pwzjun1.JJfr9 (ftwJ tniJtt f t)nnrz Jn

Jb&urbbpfr tuunipJt.9)1 1.w4_wuwpwz_wt/i pw'lJfu4_w,) pbnt4_wr}-pfr [.,_ i=1: 12 
/Jb[!nL/JJwt fJ-bU[[!niJ ~urwtq.w4_np tnpJwl t:wm1_w,)/!l! q.urt.4_nof t t:b

bwpwtfr9 Jnmw4_npwU[bu 0,371 t:hnw4_npni{JJwt 4_pw: bpfJ-frft/r wnftwJnL

/JJwt '1-hUf/!niJ ftwpnrz t 4_urwt.q.w4_np Lfrbbl bpfJ-/rft/i hq_pwJfrt ftw&q.twftfrt 
.<;wJwU[iuurwu:fuwtnrz tnp.Jwl t:wUJ1_wr}-p[!t 

1.ht)wf.Jtbp[! U[hurp t -':wz4_wp1fthl twh. f!'Uur wJpni;{J1wt ni '&ur.pwftw

JnitnifJJwt' lipwt9 U[WUJ['wUUJJwt, UJhrzwt/infuJwt /,_ JntmwrfJwt et
'1w9[!niJ q.npr}-nrz pbnt4_wr}-/!thpfr wq_fJ-h9ni/J1wt UJwft: 

llzwft4_wr}- hb r}-pwq.php r}-wttft.jr t:Mwbthpf! (Jwutw4_npwU[hu 4_wt

'1-wftw4_np t:br}-wtbbpf!) 1;1.ll-n4_ -':wz4_wpftblnL t:wJwp, npnt/! t:twpw4_n

pntf'Jnt..t hb mwlfru .f!t'·UJph'l t:httwtJt ftnb1uUJpnift9frw1fr Lw1_wq.niJt UJwp

phpwftf!t 

3. :Lhrdw&hr 

llfrw-':wp.ft Wf'fJ-JnLtwpbpwftwt zht[!hplf: t)wr}-ftp hpftw{Jphmntb !php

Jwthpf! U[wmpwuurniJ ht 18, 24 ftwJ 30 ,J /Jnfrz.l!n4_ [.,_ urhrzwiq.pniJ 6 

ftwJ 12 J /!WJLn4..• 

:hbpJwthpjt bbpp'bfr q.nmfrt, npU[hu ftwtnt, twfuwLwp4_wr}- t, Jwu-

tw4_np fJ-bU[[!bpnLJ twfuwlwpnLJ t t:wrznpfJ-4_nLJ twL. hq_pw1frt J.[!q-

4_wr}- zhlfJnL,Ji/Jfihpjrbt .. 

bpiftwfJphUJntb !phpJwthpnLJ Ufn'l"fWUJj: ttwfuul! Jnur hp,ftnL wtq.wJ 

U[Wiftwu t, f!Wb tniJt p .nfrz./!Ji [.,_ ftpnrznitwftniJ/11w'ii Ufn'lUfwurh !pbpJwlih

pnLJ, uwftwJfi wzfuwUJWUlUJf'nL{JJWb U "fWUlf'UIUUJJw'fi wprfh[!p mbuw

fthmfr9 bpftw{JP_frmnth !phpilwbbp[! q_/rp_nLJ ht Ufn'lllfWlllh !pbpJ wthpfrt: 

f!um ftntumpnift9frw1fa !phpJwbhpf! LfrtniJ hb zhrzilnifJwJfrt (tft. 4. 14, 

p, q., 'I-• h, q_) h. nJ_ zhrzJni.JJwJ/r'ii ('ii1ft. 4. 14, w): 

{!um nLp1_wq.r}-fr M~fr !pbpJwbhpf! t:frJ.bwftwtniJ 1frtniJ bf,. 

uh1q.Jhb1l11U1Jpt' 4_h;p,L_fr q.nmnL nuzqwq.frr}- (tft, 4. 14, lf-) lftw,J , ~npW

q.fr,}- ('iJ.ft. 4. 14, w, p) U[W'iih[bbpn4_ (ftnpwqiftr}- q.nmfrn4_ uhq.Jhtmw1frt 

!pbpJwthpf! t:w-&w.fu wt4_wL4_nLJ ht twL. ftw\JwpwJfrt !pbpJwbhp ) 1 pwq_

JwtftJnLt uhqwtwJ.h.' 4_hph.fr hpfti/Jh/! q.nmfrn4_ (tft. 4. 14, 'I-), pwqJwLft

JnLt q_nLq.w{ hn q.nmJtbh pn4_ (Lft. 4. 14 b), pwq_J wtiftJnit 4_ bpL.fr hp:ltJlb/! [.,_ 

bbl'l!L.fr pbftJwl q.nmfrn1_ (11ft. 4.14 q_): 

UhqJhtmw1frt !pbpJwbhpfr nip4_wq.frttl! Jnm t t:wui.upwft -':Mwtfr 
r}-nnrz JnJbtmfihpfr ~U[JnLpfalJ, npfr -':hm1L.wt/!n4_ 'wJ'I- !pbpJwlihpfr '&wrzbpniJ 

wnwp_ h•ftnrz '&fr·q.hp[! t/in[!p b.t, Jt1uft q.nmfrthpnM, [!Ulll tpwt9 bpftwpni

PJwt, -&frq.hf"fr JMntfJJnLtf! /!PiJ. t t/int/infu4_niJ: </,hpp_frL t:wfrq.wJwt/!l! zwur 
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l+ 4, 14. tJwJ"fr !f>hpJwflhp. 

w~ wflzh'lJn11fl uh9Jhf.111w1frfl, p- uhy_ 

Jhf.111w1fr1', i/_hpltfr '£npwqfrJ qn111frni/_ , q

uhqJhf,',,,",,,Jfrfl, i/_hpltf> pb"J"'l p111/>ni/_, 

.,~ pw'/.Jwfl"1n1fl uhl[UJ'hwJ.ft, h- P"''l-

Jwfll11n1f. '/_nLl/UJ~hn. qn111pflhpni/_, 'I.- pw'l.

Jwfl."Jn<f. if.hpltfi bp"{Jbp ft Lhppft/> ph"

J"'l qnurf>nif. 

ftwpL.np t IJhpj!'L.p J.q.4_wtt qnmmJ 'iiwfuw[wp4_wr}- wJpwlJfr nw9pn1Jwl oq.

mwqnpr}-Jwt mbuw·fthmfr9, .pwtfr np twfuwl'i1£f1_wr}- mwpphpfr U[Wlllf'WUUt

Jwt mhfutn[nq.frw1/r9 h[bb[n4_ tU[wmw1ftw·t:wpJwp t mwppfr wJpnrzp_ bp-

ftwpn~iJ;;,Jp nLbbtwl finLJb wJpwb[!t Uhq.JhtmwJpb !pbpJwbhp[! 1 pw9,fr 

1_bp[! tz4_wr}- wnw4_blni/JJnLhhhpfr9, t:h'bwpwbbhpniJ nibbb t/inf!p pwpJ.~ 
pnL/J}n~h' 790 ftwJ 890 JJ, npfr t:hmL.wtpn4_ t/in'/!l' t tpwt9 q_wtq.4_wr}-l! 

[.,_ zbt~'/ ;,,f'lllWf!pt U[Wmhpfr pwpJ.pni/JJnLlJ{! t 

flz_ zbrzJnifJwJfrf1 !pbpJwbbpf! llfUIUlf'UIUUJJwt mbuwftburft9 zwm w1_b[p 

U[W['q_ ht, [!Wt 9wtftw9wtt z/,qJnLfJwJfrt !phpJwbhpt IJ.J'I- !pbpJw'fibpfa 

fJ-hU[pri~J· q_wbwq_wt mbfuU,/rftwftwt bU[Wlllw1ftbhpft -':wJwp t:bzmnif/JwJp 
, , '. 

ftwph~p. { oq.mwq.npr}-h[ Jftp_!pbpJwjpt lllWpwr}-nLf/Jnit[!t fl). zbqJn.JilwJpt 

!pbpJwLbp[! bU[wmwftwt:wpJwp b'ii q.npb11wftw'iiniJ 9w'iiftw9wr}- {JhpnL

fJJwb r}-w~bpp t:wJwpt 

blbbln4.. 4_hp[! tz4_wtt -':wtq.w'Jwtpbhpft9, wJuop wJbtwmwpwr}-4_wr}

!pbpJ,;,1ibp[! uhq.Jb'iimw1fr'ii nz. zbqJnifJwJ/r'ii !phpJwbbp'ii h'b: UwftwJ'ii 

U[hlllp t t ,ftwm
1
p nLthliwl, np UIJ'J- !pbpJw'iibpfr q.nmpthpniJ [.,_ ftwliq.'iiwft

thpn~J t:wtq.nLJ9bbp,fr ftn'z'mn1.;{J1wt t:hmL.wt/!n4_ wnwp_ ht q.wLfru tzwbw

ftwlfr9 r}-nnrz JnJb'iim'iibp , np[! /,_ U[w-':w'iip_niJ, t [pw9ni9frl wilpw1iw4_npnLJ1 

flwq_IJwt:ftJnLt' 1_hpL.ft hp:ft,jJbp [.,_ bhppL.ft pbftJwl q.nmfrbbpn1_ !pbpilw

bbp[! Jn'umwrlfr U[pn9bunLJ 1ftw1nit bt, pwtp np tpwt9 r}-wtpni/JJwt ftbtm-

pnlil! q.mt4_niJ t t:b1iwpwL'ubpfr9 9wr}-z 

:hhpJwbhpf!, npU[bu ftwtnt, U[wmpwumniJ ht t:npfrq_ntwftwb 4_/r
'&wftniJ: 18 /,_ 24 J pnfrwthpfr fJ-hU[pniJ '1-l'wtp wp4_niJ hb wilpnqp_wftwt, 

165 



fruq 30J fJn/ri_f!n'i/_ z.b'lJnLfJwJp'b !pbpJw'b"bp[!' ·uni/_npwpwp bpqtn Jwufr9, 

npn'bp ':burwq.utJnLJ Jfrw9i/_nLJ b'b JfrJ1w'i.i91 IJ.1'1'~frup !pbpJw'bbp[! UfbU1p 

{ 'butfuwq.nhl w/bUfbu, np dq.i/_wh q.nUJnL q9i/_w'b/!f! UU1ut9i/J fJn/rJ.'PJi Jbt
UJb'lfi bpqnL ':wflq.nLJS'i.ibpfr JfitL., [!UU1 npnLJ, q9i/_ut'bj!p Jnur WJ'f q.nUJfr'i.i 

nufb'l_w9fib[nL 'i.JUfWU1utlq11'i/_ U1b'[Ul'ff'nLJ b'i.J lf'w9nL9/ri_ zb'£1JnLJ,Pfibp, npn'i.Jp 

lb'b Jur9i/_ntJ ':wzif_wpqfr Jbtt Hl zb'lJnL/Jw1frL !pbpJwLbp.fa q.nUJpLbp[! L. 

qwLq.'bwqLbpf! UfWU1f'WUU1nLJ b'b JfrwUJb'l, ,Jbq wJpn'[tutqwL JbU1utf£b ftw-

'l_WUfutpnLJ, [!Uut npn1JJ, pn[np U1wppbp[! !pb[Mw1.fa ':wp'fln1JfJJwLL nL'[f£U1-

':w1w9 nL'l'l_nLfJJw•J.p m'i.ibf, LnLJL l"'Pi!' l"'J'i.inL/JJnLL[!t tb'LJnt/1w1fi'i.i 

~bpJwLbpf! L.u 'bU[utU1w,qw':wpJwp t qwUJwpbl finLJL b'l_w'i.iwiq,,.,i/_t UwqutJ'b 

wpurw'fpi/_nLJ bf, Lutu 'bbp'ffrl' G.w'lbpni/_ !pbpJwLbp, npn'b9 tfb"ll/!nLJ G.w

'lbl'I! UfWutpwuutnLJ bf, wLqwfu q.nurfr'bbpfr9, npUfbu wnwLd.frL ':wi/_w/!n

i/_/i urwppbp, w1finL':bU1h q.nUJ.p'i.ibpfr qut'l_UIUfutpnLJ urb'LW'f['i/_w~ wJpw'bfr 

Jbt /unpw9'bntJ b'b G.w'lbpfr9 'fnLpu fln'l.'bi/_wh dnl[bp[!, qwurwpnd ':w

JwUfwUJW1ufuwL q9i/_w'bf!'bbp[!1 npfr9 t;bUJn' q.nur.fa'bbpfr /,_ ':w'i.iq.n'L/9'bbpJr 

pbUJ.n'i.iw9nLJ[!t IJ.1u b'l.w'bwqni/_ UfWUlpwuuri/_n'l f/>hpJw'bbpp G.w'lbl'/! un

i[npwpwp wpi/_nLJ bf, wi/_b-Jp t/rn/!l' l"'J·'bniifl1w'b, j!ut'b q.1J1urp'bbp[!t l/w'b !pbp
Jw.'b'bpfi Uf"'utpwuuiJwf, h WJL b'l.w'bw1q'bbpt 

9>bpJw'bbp[! UfWUlputuUJblfru, npUfbu qw'bn'b, wJpw'bfi d.q.ntJ(! qw
U1utpi/_nLJ t ':b'bwq'bbpfr i/_piut 

9>bpJwflbpfr qwflq.i/_wh[! t/rn[!pw9'bbtnL 'bUfututwqni/_ 'll'"'f,/! UfWU1putu

U1n1JJ bL B30 •.• B50 lfUl'UP pburn'bfr91 ·JJwrlwJw'bwq [!·'b·qnl'Lblni/.. wJpw'bw
ifnpJw'b pwpd.p UJnqnut 

Pnlnl' utpUfp !pbpJw'bbpfr pwpd.pntfJJnLL(! fJnfrlpfr qb'buipnfinLJ (!fi

'fnL'i.ii/_ nLJ t (1 /7 ... 1 /9 }I: {; b'l.J mfJutJ/i•'b !pbpJw'bbpfr i/_ bpb./i q.n'UJnL "l"''bbl

'bbp[! {bpqm ':w~qntJ!Ji'bbpp Jfith ':bnwi/_npmJIJnL'i.if!), npU[bu qw'bn'b, wp
i/_nLJ bf, 3 J, puJq 'i.J.bpj!/,_p q.nLnnLfi[!' 6 Jt fll zb'l:JnLfJWJpfi !pbpJw'i.Jbpp U[W

'i.Jbl'i.Jbpf!, npn'b/! ':wJwUfutututufuw'bntJ bf, 'bpw'b9 qw'bq.'bwq'bbp/r JfitL. 

b'lwh ':bnwi/_·npnL/JJwL[!, /!'b'lm'bi/_nd bf, 3 Jt 

9'bpJw'bbpfr if_bpkfa L. 'bbp[!L.p q.nuifr'bbpif!1 blwb1""- 'bpw'b9 "lwuipwuUJ

Jw'b ':wpJwpwi/_bUJntfJ-Jw'b "l"'!Jw'bjr9, uni/_npwpwp wpi/_nLJ bL Jfr..L.'i.inLJfi 

l"'J'bntfJJw'b' !pbpJw'bbpfr 6 J l!"'JLP 11bUf.pnLJ' 200 ... 250 JJ, 12 J pwJLP 
'lb"l/!nLJ' 300 ... 350 JJ, 9-nUJfi'i.ibpfr /,_ J1nLu U1utf'pbpfi pwpd.pnLf/JnLfi(! (!fi

ut(!pi/_nLJ t ':wzi/_wpqfi'b ..:wJwU[U1utwufuw'b1 

9JbpJut JP · uurwur,falqw~qw1'b ..:w1zif_wf'.ql! qw•urwpi/_nLJ ~· jrp ubtfrwqw'b 

qut'i.rq.i/_whfr9, ttwdl,qfr Uut[bpfi9, b['1,'ffaqp9 L. qwfunq}t w.Jpwptl.fil'bbp.fi9 tfrn 

fuw'i.i9i/_n'l Jzurwqw'i.J nL dwJw'i.Jw'qut1i/_np pbn'i.Ji/_Whj!fibpfr 'i.Jbf'.j!nt Vzi/_wh 

pn1np pbn'bi/_w,}/!f,/;l'I! t;w'[np'fnLJ b'b !pbpJw1fi i/_bphfr ( ubtfrwqw'b qw'bq.

i/_ wh[!, hwhqp9 h b[1>1fpqp9 t/rnfuw'b9i/_ n'l p·bn'bi/_ uthj!f!) /,_ 'bbl'l!b.Ji (iqwfuni/Jr 
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1uJpwptl.frlwbpfo9 t;w'l.nl''l-i/..n'L pbn'bi/_whf!f!) t;w'bq.ntJ9'bbpfi'b, npU[bu nL'l_

'l_wtl.fiq. qbfi.uipn'bw9wh nLrfbpt l/w.u'bw·i/_np 'lbU[j!nLJ, bpp !pbpJwJp i/_bpb.Ji 

q.nUJnL U[w'bbl'i.ibp[! 3 J b'b, fruq hwh,qp u;.,1bp,fr [WJ'i.intfJJnL'i.i[!' 1,5 J, !pbp

JutJp i/_bpL.fr q.nutnL i/_pw hwhqp uwlbpfi9 wq'fnLJ bf, 'bwL. nl t;w'bq.nt9w

Jfi'b nLdbpt 
9JbpJw1/i wJbf, J ,fi uiwppntJ q.nphn'l_ G.fiq.bpfi t;u1-zi/_wpqwJ;pfi JbhnL

f/JnL'i.i'i.ibp[! npn1zb[pu UfbUlj! { wiqwuip nL'i.rbfiwl rfwJwfiwqwi/_np pbn'i.Ji/_whj!

fibpp t;'bwpwlfnp w'b'bU[utuUJ pwzfun~JI!' 

{; b'l.J n1JfJw1fr,'b f/>bpJ w'bbp.fi wJ pnLp J w'b t; wzi/_ w pqJ w'b t; wJ w p, G.fiq.b

f'P JbhnLf1Jnt'b'bbp[! npnzhlfiu, 'bpw'b9 uiwppbpfi Jfiw9Jw'b ..:w'bq.m19'bbp[! 

'fpU1nLJ bf, t;n'l-utqutU[utJft'b, WJL futruf!n•i/_ w'buibund bf, t;w'bq.nLJ9'bbpfr qnz

UJnLfJ1w'i.i wq.1fb9nLfJJnL'i.i[! G.frq.bpp JUnLfJJw'b i/_pwt IJ.J'l-Ufpup [!'blfnULblnL

fiJJw'b 'fbU[f!nLJ !pbpJwJp U1Wf'f'bpntJ, bpp wputwf!p'b ntrfbp[! qppwni/_wh 

bf, t;w'bq.ntJ9'bbpntJ, .fr'blU[bu t;wJui'bp {, wnwt bf, q.wLfi•u frb'buipnfiw·qw'b 

J.q.n'£ /,_ ub'l_Jn'£ $.pq.bp, npnfi9 JbhnLfJJn1J'i.J.fibp(! npnzntJ bf, 2Jrfiwpwput

qwfi Jbfuw'b.fequtJp 9wfiqw9wh J bfJn'fni/_, Jwu'bwi/_ nputU[bu '1pb.Jnfip 'fpw

q.pwJ fi J fitnsnif.1 
U.1'b rpbU[f!nLJ, bpp i/_bpufi q.n'UJ'nL i/_pw qfrpwni/_wh bf, nl t;w'bq.nt9w

Jp'b ntrfbp, WU[W WJ'f q.nuin~J pw9Jr ub'LJn'l G..pq.bpfr9 wnwt bf, q.wlfiu 'bwh 

hnn'l JnJb'i.iUJ'i.ibp, npn'b9 JbhnLfJJnL'i.iwbp{! npn•zntJ b'b q.nurfi'b /!Hwpqb

lni/.. npU[bu pwqJwfJnfil/! w'bfuqblfi t;Uw'b, npp t;wJwp t;b'bwpw'bbp b'b 

~wJwpi/_nLJ !pbpJwJp i/_bpfr'b t;w'bq.ntJ9'bbp{!t /Jflb nl ':w'bq.nt9wJfr'b ntrfbp 

bf, qppwni/_wh if_bphp qnpwq.ph q.nuint i/_pw, utUfW U[bU1[! { 'bqwU1p nL'i.ib.:. 

'bwl 'bwh WJ'f J.n'lfi bpqw1'i.iw1qw'b ub'lJn'l G.fiq.p wpuiw-frb'buipn'i.inLfJJw'b put

pb'i.iU[WUU1 W'l_'fb9nLfJJnL'i.i{!t 

nl zb'lJntJJut Jpfi !pbpJwJp UU1Wutplqwqw'i.J t;wzi/_utpq{! qutU1Wf'i/_ni,J t 
zpfiutput('uJ.qwfi JbJuutfipqwJ,fr 9w1fi1qw9wh Jbf1n1'fni/_, WJfi 'fpU1W['qblni/. n('

U[bU qn1zU1 t;w'bq.ntJ9'bbpni/_ tfrwq zf'twfiwq: U.J'fUf.pup !pbpJw'bbpfi t;wzi/_wpq[! 

'i.JUfWU1W"W"Wf'JWf' t "WU1Wf'bl 1;1.ll-'i.Jbpfr Jfitn9ni/_t nl 2_/,'[JntfJWJpfi !pbp

JwJp 'bbp[!Up q.nUJpfi b'bfJwpqi/_ntJ { Wf'U1wqb'i.iUJpn'b tl.q.Jw'b, puq i/_bpufr q.n

uifrJi m qwfi.q.'bwq'bbp[!' wpUJwqb'buipn'b ub'lJJw'b: 

9JbpJw'bbpfr J.n'l•bpntJ q.nph·n'l G.frq.bpfi Jbhnt/JJnt'b'bbpf! npn·'lh[nL9 t;b

uin w'b9'bntJ bf, 'bpw'b,9 t;wUJi/_whf!'bbpfi t;wzi/_wpqJw"b'b f!UU1 w,JpnLfJJwfi' 
t;,wJw"lwuiwufuw'bwpwp qbfiUJpn'bwqw'b J.q.Jw'b qwJ ub'lJJw'b Ii. Wf1U1W• 

qh'buipn'b J.q.Jw'b qwJ ub'lJJw'b1 Ub'lJi/..n'l uiwppbpfi f!UUI wJpntfJJw'b ':wz

i/_wpqblfiu 'bpw'b9 t;wzi/_wpqutjp'b bpqwpntfJJnL'i.ifihp'b [!W'fnL'i.i:[ntJ bf, f!U'ut 

W'l_JnLuwq 4. 1-p U[Wt;w·fit'bbp,p ' 

tb'l,JntfJwJ,fo'b f/>bpJwl'i.Jbp.p 'bbp~L.fr q.nUJfr'i.i f!UUI G.w'j!utqutJnL'i.inLfJJw'b 

t;wzqw("'qblfiu Ufhui/! t t;wzi/_fi wnLbl t;w'bq.nt19'bbpfi qnzuinnfJ1w'b t;bUJL.w'b

/!ni/_ WJ'f q.nUJ•nLJ utnwtwsn'l hnn'l JnJ·b'bui'bbpfi "''l'l-'b9ntJJJnL'i.i[!t U.n Jn -
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Jb'iJUJ'iJbpp Jbr)-ntj!JnL'itf! fln<u_ wzfuwUJ.tr'l -G.w'lbpni/_ !f>bpJwfibpnLtJ pwi/_UJ

f'Ulf' G.zU1mfJ1wJp qwpb[p t npnzht 'itbp.pl.t.fo qnUJp'it 11/iUJb[ni/. npU(bu wfi

fuq_btfo t;hrtw'it' t;b'itwpw'itfihpJr. 'itwfuw"lbu mpi/_w.t 'itumi/_w.t.pni/_: r./,hpt.fo'it'itbpli 

npnzi/_nLJ b'it !f>hpJwJp d.n'lbpp mb'LwtfinfuJw'it 11/iwqpwJni/_ (r./.fotfonJp 11/iw

qpwJ )• 

fln[np 11hUf.pbprnJ !f>bpJwfihp[! U[bur.p t t:wzi/_wpqbt 'itwf.t. U[U1U1pw•um

Jw'it, mb'lwtfi.nfuJw'it l.t. Jn'it•mwrMw'it Jut.Jw'itwq wnwt. bqmz G.Jrilfbpfo w'l.

rpb9nLfJJw'it mwq: 

r;,b'l,Jnif/wJ
1
p'it !f>bp,Jwfihp1p 'bbp.pf.t.p qnmfr'it wJpw'itwi/_npnLJ b'it np-

"lbu qb'iturpn'itwqw'it , puq nL zb'lJnLf1U1Jf'it !f>bpJwfihpp'it[!' Nf'UfbU 

wpmwqb'itmpn'it d.qi/_n'l 'itwfuwfUl(li/_UJ,)- UJUl('('i npmbiz npUfbU wzfuw-

urn'l wJpw'it wnwif.btw"lbu qfrpwnnLJ b'it K-7 11wup G.nU[w'it'ithp qwJ 

A-IV ... A-VI 11wubpfo d.n'lwJp'it wJpw'itt Pwgp w 'tfuwmniz wJpwLfo9 

ll'IJlllUW~ 4. 1 

~hpdwGlqi]! uh11.dtfut6 U1WJ1J1bri1' /0 fiw2t1wptiw1]1G hptiwpn1p1n1GGhJ11! 

Swrphpft w'l11/_w'lmulf! 

w) r/.hrt.Jt 'ln111Jt . 
fJ>hpJw1Jt <wpPn•P1n•'1n<J <wzif..wp4btftu' 

bpp en<h.f8, 
hppen~h,/8, 

.!/>hpJw1Jt <wpPn•fl1n•'1Jt9 11n•p11 <wzif..wp4htftu' "' 

12 J wif..htft hp4wpmfl1w'1 h'1flwhr11fr4w1JtL 
<w1nif..wr>Jt <wJwr, 
JLw9wr> 11hUfphrmJ, 
p) Uh11.Jif..wr> z£'lJn,1f1Upf! t. lfwL,,Lw4Lhpf! !/>hpJw1Jt <wp

{ln<f1Jn<'1n<J /,. <wppni.f11mLJt9 11n<pu <wzif..wr4htftu' 
hpp b1/b?<1,5/ 

brp bifb2~1,5, 

U.11.1n<uw4 4. 1.n<J {!'1'1n•Lif..wr> Lzw'1w4nu!Upf!• 

In <wzif..wp4w1JtL 
hp4wrn•P1n•Lf! 

0,91 
0,8t 

0,81 
0,91 

0,91 
0,81 

1-mwrr/t hr4"'rn•fl1n•Lf! <wrb.wL i:wLp<JsLbrf> 4hLmrnLLbrft Jfttb., f>u4 if..hrb.f> 'ln
urftL !f.bpJw1Jt <wrPnifl1n•LJt9 'fn<f'U <wzif..wp4htftu' Lpw wrlpu.9Jwf, lfb1nhpft rlftth. '111.wr> 
<hn.wif.. npn•fl 1n<Lf!, 

h1-if..hph.f> p1nn< <w1nif..wr>pJt pwpl.pn•fl1n<Lf! , 
b1, b?-<wJw"lu.1nu.uJuwLwpwp if..bpt.ft p1nn< /, 4wL,,Lw4Jt 4wJ zh11.Jm1fl/t <w1nif..wr>

pft L"'JLn•fl1m'1f! , 
e 0 -uh11.Jn'l nulft u.p1nu.4h'11npnLn•P1n<Lf!• 

wJ'I qn·mnLJ qn'UumpniJqmfri/_ 'itqwmwnnLJ'itbpni/_ mb'lw'lpi/_nLJ b'it bpqwJ

'itwqw'it l.t. 500 JJ .pwJLni/. [U1J'itui,qwfi ~mtf:bf'ilt9 pwizq,w9w.t { ~ w&l.t., Jjr,J

Jw'it9 ilbt. {wq'itniz b[iqrn bnw1q9w.t 9w'it9bp, npn'it.p [!1"'11qpqnLJ b'it 'itwfuw

[Wpi/_w.t wilpwfi[! t r./,·bf'kp qnm1p'it f.t. G.w'lbf'[!i npU[bu qw'itn'it, w;Jpw'itwi/.n

pn<J ,b'it A-III 11wup wizfuwmn''l d.n'lb'f'fr9 nL [WJ'itwqw'it w•Jpw'itp9 qw'l.J

i/_w,}- bnwq9w.t qwpqwu'itbpni/_' 'itpwL9nLJ wnwr. bqn'l -&foqbpjr'it -:wJw"{w-

l68 

mwufuwf11 fln[np mwppbpfo w•ilpw'itwif_npn<J[! qwUJwpbtfru "lb""/! it "fw{

U(Ul'iih[ 1ni/_JU1[ mpU[p mwpphp,fo wJp,w'itwi/_npJw'it [!'it;tf,{w'itn<p U(UJ{w'itt.-

Lhp[!' 
Uq. 4.15-n<J 9nlJ9 t mi/_w.t nL zb'l,JnLfJwJp'it ~bp,UWJf 'qn'itumpn~q-

UI w ·i/_ np J w 'it op fo''it w qt 

0 
00 
= 

lf-j ' . J 4 

h·2 

':1·2 
h-3 
,_ 6 

9Jbpilwflbp[! qnfiumpnt.iftmwi/_npblfou -:wmmq nLzw11pn1.,f11m'it U[bm.p ~ 
'1UIJ1&Lb[ 'itpw'it9 {w'itqnLJ9'itbpfr wJpw'itwi/_np:Jw'it i/_pwt 

9Jbp,Jw'itbpp {w'itqn<J9'itbpnLJ Jb'q mwppp9 'JJmup'it -:n1.:uw11P qbpU[n'4_ 

~If: {wiznp11bfnL .t;wJwp wpi/_nLJ b'it1 UIJU"fbU qn/..i/_w.t, zb'lwq'itbp' fUIJ• 
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f, LU 9n LJbb f'' L LUUJ ft LU u;b u &qi[LU.t S LU'l h pfr wJ f' LU fif, LU&.\ pLUclbzw t LU Uf LU.\ 111[ 
qbpU[nq funpLU9fih1 q.nuifrtbpfr Jbp_ b. 4._bpp_LUJWlubpnLJ nLclbtzLU9H[ qLUp

SLUqfibpnt/_, 0'1_LUqfibpn1_ ftLUJ fiuuib94._w.t 'ltfuftqfibpnt/_t u.J'f antzhpfa LUJ

pu1iq9.J LUfi .\nLuLUtfrni..{J JnLfi[! uuinLcp/. nLJ t .\wz1_ LUpftn1_: lAb'lJ nLf/LUJ/t1' !f.bp

J ,LUHpfr .\wfiqnLJ9fibpfi nLclbtzLU9t[nLJ bf, fipw hpqnL qn'l_JfiLUJpfi JLUqbpb

t/_nLJ{Jtbpfr Jnui uib'l_LU''f(Tqn'I_, .\LUfiqnLJ9P nLf't/_LUq.tnt/_ LUfi9.fin'I_ 10 ... 18 JJ 

uipLUJLUq.tfr LUJpn'l_F_LUftLUfi antzbpnt/_, npnfip ftLUUfnd bf, JftJJLUfi9 .\bui fi[!

pLUfi9 nL'l'l_W'.\LUJLU9 uibtzLU''ff'LU.t, 6 ••• 10 J,J wpLUJLUqttnt/_ /,. 100 JJ pU1J

l'n11_ fLUJfiLU,qLUfi antz•bpnt/_ qw·J LUfinLpfibpnt/_ nL uuihtz.tnLJ bnLUft9LUt} ftLUJ 

.\JnLULU.t ftLUplqLUut 

fli_ zbtzJnL{J-LUJ/rfi !f.bpJLUfihf'/t .\nLfilfnLJ91bpfi nLcfbtzLU94._n11J bf, bnLUft-

9wt} 9LUfi9b{'nq (fiq . 4. 15, 9-1, 9-4): 

!hbpJLUtbpfr .\bfiLUpLUfiwifrfi .\LUfiq.nLJ9fihpfi LUJpLUfiLUt/_npnLJ bf, [{'LU-

9nt9/ti_ l_!Wf't/_LUt} bf'ftLUJfiLUqLUfi /,. [LUfPLUqLUfi LUJpLUfint/_, npnt/_ /,. LUU[LU.\n

t/_nLJ bf, J.q.4._LUt} lfllUlnL LUl./uLUUJntz LUJpLUfip LUfi.\pLUcfbzui fuwpu/untJf! /,_ 

LUJ'f .\LUfiq.nLJ9P LUJpn~/J'Jntfifi f!UU1 {Jbp .\LUUJt/_LU.tppt flLU9/t LUJ'f• npU[buqfr 

/unwLU"1bfi pbuinfipfi fiLU.fu'fiw1qLUfi ub'l_Jn'l [WpntJfibp .\LU'l_np'fb[nL U[LU.\1pfi 

(aq.4._LUt} LUlJpLU1fil! ')bfiLUqtbpfr'9 LU'lLUUJb[nL U(LU'->pfi) phuinfintJ hp·ftLUJfiw

ftwfi SLU.f)bpfr LUflLUf_w9ntJ.fr9, LUJ'f .\LUfiq.ntJ9fibpntJ mbtzLU''ff'nLJ bf, [LUJ

fJLU1qLUfi 9LUfi9bp, fr1ii_U[h1u b. .\LUuini,q [LUJfiLU,qLUfi dntzbp, npnfi11 bnLUft9ntJ 

ht .\hfiwpwfiwJ/tfi fihp'ffrf' U(n'l_U[W'UJb {Jbp{Jfrli {fiq. 4. 15 )• 

!hbpJLUtbpf! fiLU/uLUq.tbtfru "Lbuip t tzbftLUt/_LUpt/_ht {32 }-nt/_t !hbpJLUJ/r 

qnfiuuipntq9,ftLUJ/t twt/_LUqnLJfi uiLUppbpLU:ftif! l!fiuiph£nL .\LU.JLUp Jzwqt/_LU.t bf, 

l;l.lf-n1_ .\wzt/_LUpftbtnL .tpLUq.pbpt 

4. 1.:iwdwr&hr 

U"frw.\LUpft LUf"fJnLfiLUpbf'LU\qLUfi zbfi.pbpfr 36 /,_ 42 J {Jn.fri_11filbpfr 'fbU(

pnLJ n f'Ufb U lPF_LUfJ LU'ft fr U( LU pq·n,J, LU•ft wfi U1 bu LU;ft wfi flq LUUl LUflnLJfih pn•t/_ f, "(LU

UlLU ft w.\ LUpJ LU{' t dq.fr,i_nt/_ bp.ft.\.n'fLU J/tfi UJLUq,w,qLUt/_nLfi bpqLU{Jpbuinfib qLU

J LU pfih pfr qfr {'LUflnL{J J nLfi I!' 
U.J'f"IJtufr qw.JLUpfihp,fr q.nuifrfi, qnfiuw.pnLft9.ftLUJ/t ftLUuiLUpJLUfi UfLUf''lb9-

Jwfi b. ui/tU(LUJfiLU9·JLUfi U(WJJLUHhpfr9 btfihtnt/_, ,f,LU,/uw1q..tt/_ntJ t .\LUuUJLU

UJtlLfi ->LUuit/_LU~pfr, unt/_npwpLUp nttztzLU1iftJnLfit U.nLUfiapfi 'fbU(.pbpn 11J, bt

fihtnt/_ pbuinfi/t uifiurbuJ:ufi b. qLUJwpfr qwfiqt/_w.tfr q,nppw9Jwfi UfLUJJw

fiJr9, q.ni.npfi qLUpb1~/t t LUfib[ bpq1i.nLUt/_pLUJ/tfi ->LUi.nt/_LU~p1pt l.JLUiJLUpfr q.ni.npfi 

ftwpblfr t ->w.t/_LUpb[ fiLUb. LUnLUfi.!i,pfi ptnqfibpfr9 {fiq. 4.16, LU), npnfip JfrJ

JU11fi9 .\bur JfrLU9t/_ntJ bfi fipw1i9fr9 'fnt.pu flntzfit/_LU.t w·JpLUfiLUJ/tfi antzbpJt 

ftw·J fibp'fftP U[n'l_U(LUi.nb ,,_burwtfihp,fr .bnW!ftsJLUfi JJrtn9n1_, np·frs .\burn ftl!S

t/_LUfij!LUJ/tfi ftLUpLUfifibpf! (9qnLJ bfi pbuinfint/_ ( lLUtzLU/unt/.)1 
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l.JLUJwpfibpfr aqfri_fi LUflLUt/_b[LUU[bu wpt/_nd t fiLU/uLU[LUpt/_w.t hpqwppb

UJn1ifr9, np1/t qwfut/_LU.tntfljnLfiif! "1n.ppLU9H[ni.. fiU(LUU1LUftn1_ 6 Jbuipf! Jbq 

uib'l_LU'f('nLJ b:fi unt/_npw·qLUfi hpqLU{J:phwnfib qLUJ U[ntz"lwuib qwfu/ri_tbp 

(fiq. 4. 16, LU )t 

l.JLUJLUpfilbpf! U(UIUlf'LUuurnLJ ht {npfrqnfiLUqLUfi 4._frSLUftnLJ whtzLU'ff'LU~ 
Ufn'lUfLUUlb ftLUtzLUUfLUf'fibpntJ• 

l./LUJLUpfihpfr q.nuinL LUnwfi9pfi LUnulqb[WU[hu [!fiwpt/_n1.JJ t f!UU1 ll!P

!LUfiLUJ/tfi ·qnpJt' 

npwhtz 

y=-(r-o+Vtr -w-x~+ xt, (4· 10) 

f=( ( 0,51 )1 + f2 )/2f, (4· 11) 

l-[! ftLUJLUpfr f/nplJifi t, 
f-[! pLUpA.pLUgJwfi U[Wl!f!• npf! funp{.nL('t'f t uipt/_ntJ 4._h[';gfilil (1/6,,, 

1/B)l-fr uw.\'JLUWJbpnLJ1 

H H 

RJ. ¥-----·--· -~-
lt~. 4 . J(;. 'tlwJ.~fr £r~~"'1"'Lfr ~wJwr· w- ;:w1[wl'nr[} qnurfrtti/. ~wJwrfr ~n1JUurrn•~

gfrwL, p- ~wJwpfr ~wzi/.wr~w1frL ufw£JwL, 1- ;:wi/.wpnr[} PL"~Lbp 

l.JLUJLUpfr q.nwnL {LUi.nt/_LU.tp
1
fr pwpd.pnL{JJnLfifi l!fi'fntfit/_nLJ t h=(1/30,., 

1/40 )l, Jruft [LUJfinLf/JnLfi[!' b=(0,4 ... 0,5)h1 

l./LUJ/wpl! {LUzt/_LUpftntJ hfi ftp uh4'LUftwfi qLUfiq.t/_LU.t/1, .tLU.tftfr qwfiq.-
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.J.w,}fa, .\wi/_wuwpwi_w,P ftwJ Jfawftn'lJwLfa pwzfu.J.w,} .!1wL k b/Jb ftwL 

ftwfun1[fi tuJptuptl{i{uhp, WU[W btuk 1pwL9fa9 .\tu'lnP'l-a/.n'l ftbLmpnbtu9w,} 

pbn.L1[w.}pLbp{i wq_'1-b9nifJJwb Lbp.p.nt 

bpft.\n,,,_wLfi tlq.fil.m/_ fttuJwpp Jbft tubq.tuJ umtumfaltnphL tubnpnzhtfa 

;;,;,Jwfttupq. t, npfi .\wzif_wp'ftl! ftw·mtupi/_n~J t zfiLtuptuptufttuL JbfutuL,frfttuJfa 

.\w1mfi{i Jbfln'l-Lbl'n'i/.. ( Jwubwi/_npwUfbu nufhpfa Jbpn,,ni/_)1 

. l/tu,Jtup{i umwmfifttuftwL .\tuzif_wp•ftp ftwmtuph[pU bu(tuuttuftw.\wpJtup 

t q.nmni tun.wb9pb pbmpb[ pum .pwn.wftniup "fIU('IUpn[p' 

y-4f( x/I )( 1--( x/l)). (4· 12) 

nrrp .\tuJtull(tu'utwufuwbniJ I; i_mbq_wi/infui/_n'l .t;btwpwLbbptr1i/_, .\wi/_tuutu

pwi_wi/i pbnfiif_w.}.pni/_ bpft,.\n,,,_wfip ftwJwpfr 'f>ilzJwfi ftnp,foL 1 

lJ.J'l-UfPUP pb'l-nibbtfinif/Jnibp q.npMiwfttub mbutuftbmfa9 ->wJwpniJ bL 
pnLJLWU1f1b[p1 .[!_tubp np utw,Pwftwi/_nib Zf'tWbIUJpb' /J. ll(tuptupn[IUJpb ftn

pbpnli/_ bwfuwq..}i/_n'l_ ftw•JwpLbp{i 'f>Jrq.bp.{i Jfrtk twfttub mwppibpni/1Jmb i:fttu 1 
UtuftwJb "fWf'wpn[WJpb tu1t.tub9.pnif. fttuJwpbbpfr .\wz1[wpftf! zwut wif.btfr 

"fUJf''l_ ti 

bpft.\n,,_wLfi J.q./•i_ni/. ftwJtupbbpp .\wzif_wpftbtfou {fift . 4 . 15, p) np"{bu 

umwmf'-ftnpbt wunpnzb[p Jb.}nif/JnLb f!b'l-llLbi/_niJ t .lq.pi_nLJ wn.wt bftn'l 

'S.Jr'll!' H, npp LnLJbb t, frbi_ np wn.wb9 .lq.fii_/r ftwJtupp mtuptu.t;{'nLJp' 

(4·13) 

( 4. 14) 

( 4. 15) 

npmb'l E b-f, k Eb,r-p .\wJtull[wmwujuwburptup q.nmni k tlq.frl:{i pbmnbfa 

uftq_p1'wftwb tun.w"1.q.wftwbnif/Jwb Jn'l-nL[Ubpfi bfi , 

A - t LL 1- fi' q.nmni .\tumi/.tu•,}.pfa Jwftbpbup LL bptu frthp9pwjp Jn

Jbump1 

Ared-p' bwfuwlwpi/_tu,} tlq.{ii_{i pbpi/_tu,} .\wm'i/_w.}pp Jwftbpbul! , npf! 

npnzbtni .\wJwp pb'l-nibi/_niJ f 

H1=0,9ql 2/8f, Aa=H1/Rs• 
L -p' q.nmnL wntub9.pfa bp:ftwpnLJ/1JnLb[!t 

S w pp b p p b nl.J,i/_,w,} .pf, b pl/r '1 b "{ .p n iJ H m tu p tu .t; p.J tu f, G. zq.p Jr·m J b,} n L

f/ Jn Lb[! (4. 13) tupmw.\tuJmni.P1nifip9 npnzbtnis .\hinn f!Uut ftwJtupJr bp-

112 

ftwpni/J1wfi bpw Jfi zwpp .\wmif_w.}.pLbpfa .\wJtup .\wzi/_tup ftnLJ bfi Mx, 
Nx k Qx 'f>{iqbpp 1 ftwmwpniJ bpwb9 {bn LJbb f pbnfii[w.).pfibpfa) qniq.tuft-

9niJ k npnzniJ tuJbf, Jjr .\wmif_w.}.pfa .\wJwp i/_bpn.\fauwl G.faq.bpfa tun.tu

if_bttuq.ni/i.1 k bi/_wqwq.ni1JJ JbtJ,nifl1nibbbp,p1 fiiLhbw·ln'i/_ .\wzi/_wpfttuJpb G.fa 

q.bpfa Jb,}nL/iJnibbbpp, tub9bmJ bf, q.ttmnL k tlq.{ii_fa .\tumi/_tu·ttpbbpfa tuJ

pnif/Jwb .\tuzi/_tupftpbt 

l/w,Jtupfa q.nmfib U[butp t ->wzqtu['!fthL f!'UUI tuJpntfJJwfi' npU[ibu tup

mwfthtmpnb ub'lJ'i/_n'l mtupp1 .\wzi/_/i w n.Lbt.nii/_ &ftif_w.}pfr tu1fJ'1-b9nif/1nibp 

bpftw1bwftwb Nx niJfr eo wpmtuftbbmpnbni/J1wfi Jb.}nifl1wfi i/_pw1 '1-nutnL 

t: tuzi/_wpftw1/ifi bpftwpnif/Jnibb frp .\wpflnif/1nibniJ pb'l-nibi/_niJ t 0,54L1 
'1-nmni tuJpwbwt/_np.nLJJ! ftwmtupt/_niJ f U[IU'.\U[tubbtn•i/_ tupmtuftbbm

pnb ub'lJif.n'l mtuppbpfr ftn&umpniftmtu~i/_npJtub pfi,,,_t:wfinip U[tu•.\tuf.it&bpp' 

/!um npniJ, wz/utumn'l wJpwLp tun.tuif.bttuUfbu mb'lw'l-pif.niJ t ufrJbmpfrft , 

pwbfi n p .t;f, tupwi/_np t b·zwbwi/i1t/u J nJ hLmLbp,fi wn.tu2w9niJ t 

'uwfuwtwp.i/_w,} brrftwppbmnLb .!tf.frl.l! .\wzi/.tupftniJ b fi pum tuJpni

f/Jtub, G.w.pbpfi tu1t.tuttu9Jtub fttuJ bptub9 ptu9i/_tu.}p{i 1 npU[b u ftbb•mpnbw-

4.tufi .!qi/_ n 'l m tu {'(1 1 '1-p wb .\ tuJ tu ll( tum tu u /u tub ft tum tu pt/_ niJ t f, ptu tuJ ptu

b wi/_ n pni·J p 1 

l/wJtupbbpp btufuwq.Hlfiu ->wmn tJft nLzw'l-l'ntfJJnib U[ bm.p t '1-tupJ.fibt 

qn•m n L k tlq.{i l.P J {i tusJ wb .t; wbq.niJ9 {i ft nb1um f1'1Lft9•/itu J {i i/_p w { fi ft. 4. 1(j1 w )1 
l/wJtupbbpnLJ' ,}w.}ft{i ..;-b.}wfifibpfrb fttuJ !JibpJtutbp.{r.b .\wJwfi,Jwfi, 

U[but.p t btu/utumbubl f,lbp'l-frl' U[n'l_U[tuutb ,,_bmwtfibp' UJnibb[i,Jr .\bm ft9b

LnL1 /rfii_U[bu btuk ,}tu,};ftfr Utu[bpp q.nmnib JJrtu9bb[nL .\tuJwpt 

5. bG.pwbUJ.hqwJ~G. 6ihbwG.G.hr ..... :phruwG.hr 

1'fii_U[bu tup'l-bf, tuuif.bl t, bfi1fJwtt"lb'lwJ1pb .\b,}wfifibpp ft tuJ !JibpJtuLb 

l'l! (1Ift. 4.1 7) ft{ipwn.i/_mJ bf, WJb '1-bU[pnLJ, bpp u1niLbpfr .ptuJLl! 12 J 

t , fruit zbb[!f! btufuwmbuif.nuJ t .}w,}ftbl (j J bpftwpntf/Jtub UW[hpnif. t 

uq. '· 17. b1.ipwJU(lllzw1fr1.i fj>bpJw ~ 
<Uw!,. 

w- !pLpJw, [! - <bJw'1 

w) 1-1 

'2- 2 

~~~~=~t:::tQJ.-:l 
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btpwttU[luzw1fit {hhwttlbl'l! ftwJ !fibpJwtbp[! mbqw'1p4_nLJ bf, uJnL

tbpJr i[pw' 2bbt.pfi bpftw1tw1qwfi ntqqn11p1wJ11, ,b. wzfuwmnM fipbiis ub

ifrw1ftwt qwfiq4_w.t,jt, bpwfi9 4_pw {bb4_nq bqpwJ/ib '1.wf'llfi uw[bpfi9 nt thp

tJl.t.fi .qnmnL JbimbqntJ {bfJ4_nq Jfiiw1iftJwl ,)U[1bqw1.fit ftpnq ftnbumpnLft-

9fiw1fi9 ({btJ-w1ifi9, !fibpJw1fi9 ftwJ ftwJwpfi9) {wqnp'14_nq ftbtmpnfiw-

9w.t pbnf/i4_wtJ-.pfi tbp.pni btipw•<}.U[bqwJ,fiL {hrtwfifibp[! Lt. !/JbpJwlibp[! 'lfi

uiwpftnd bfi npU[•bu Jjrwpnfal.I! wqw•ui {bb4_w.t uiwppbp, [!llU1 np,fr 1.t. ftw

uiwp4_nLJ t fipwli9 uuiwmfiftwftwb {w24_wpftf!t U.1bnL{buil.t. wb9bnLJ bfl 

fipw11i9 {wm4_w.tp1ibpfi wJpn1.;P1wfi nL -Sw.pW!ftwJnLb.nt:JfJJwb {w24_wpftfib1 

b11jlw.tU[bqw'J/ib {·bttw'fitbpfi nL !flbpJwtbpfi ntbbb 12 ,J /Jnfiu Lt., np

U[bD ftwbnb, ftwuiwpnLJ bf, bwfuwlwp4_w.t' B30 ... B40 'lwufi pb1uintn4_1 

/J'b' {hrtwfilibpfi Lt. fib' !fibpJw1ibpfi a,,4_w.t qnuinLJ npU[bu fiwJuw1wp4_wtt 

w.Jpwb wnw4_blwU[b!u ftfipwnJ4_nLJ bfi pwp&pwJnLp &nqwJ/ib wJpwt, ftwJ 

K-7 'lwufi -AnU[wbbbp• 

UU[bqwJJifi ftpnq ft.nb1uurpntft9fiw1fi J,fiw9nd[!. bt.jJw.tll(bqwJfib {br)w_ 

1ifi ftwJ !fibpJw1fi {bui, /ifii.Ufbu Lt. 4_bnfitbbpfau Jfiw9nLJ[! uJnLbbpfi {bui 

ftwuiwp4_ntJ t {wJwU[wuiw1ufuwli "l"'l'UfWU1b tbp'lfil' 'lbmw[Hpfi Jnb

uiwclwJ/ifi bnwft!fJwfi J,fitnsni[: 

Ub1uJfft 'l.l'lwttbpnLJ 8 pwu {w24_wpftw1fa1i ub1uJfaftntflJwfi 'lbU[pnuT 

"lbui~ t wnwi/.btniflJnLb UJWL wnwb9 bfJjlwtlill(bqwJ,fib ftnLuuipnrJ'Mfiwtbpfi 

oqurwqnptJ-i[nq tJ-wtJ-ftbpjifi: 9 pwa {w2i[wpftw4Jrfi ubJuJ/iftnLflJwfi 'lbU[.pnLJ 

·bfifJwt)-Ufb'lwJ/i~ {bttwf,'fibp ftwJ f/ibpJwfibp l_U[bui.p t oquiwqnprtb11 
.. 

6. brq~~lihr 

bf1.Jffr,ft1ibp.fi bpftw/Jipbmn'fib ftpnq ftn'ltiumpn1.;ft9fiw1i pwq:qw9wtt t [WJ-

1iwftw1i bptf<faftw1fr1i 1'b£Mwifrs b. ftw1iiqfiw.qfibpfi9 ( uib' u ffl.ft. 4. 1 ), npnb.p 

~Minul bfi tJ-wql[Jr {JrJ~wiqwfi ftpnq mwppfi (~U·wt, !flbpJw, ftwJwp) 

i[purt bp'1filftw1fi1i f/ibpJw1ibpfi 4_pw {bfinLJ 'bb .twt);ft/i ~nqw4_np uwfbp, Jiuft 

ftw1iqfiu).ftfibpfr ~wppn11PJnL1in1.JJ uibq·w ,'1P·"LJ bfi ftn'l.WJ/ifi IJ/Wfib[tbp: 

bp,11~ftVbpfr LwJfin11P1n111ifi nt pwp&pnt.J1Jntlt[! [!b'urp4_nLJ 'f ftwju4_wt} 

2b1ipfr tn11uwi[n!'n,P-1wfi U[W{wfiifibpi}i91 blfibtnlif. '1f'wbfi9 Lt. ftn1tuuipntftui,fei/. 

urwppbpfl m/rU[utJ1'w9Jwfi U[ui~wfi[~b.pfa9 bp'lfilt!tbp,fr pwp&pn~fJJnLfi[! [!b

'l:nLfil/_nul t 1,8 J, lwJfinLPJnL1if!' 6 J JJrfii.b. 2bli.p/t 18 J /Jnfrw1ibpjr 'lbll(

~nul, ftiift 24 nt 30 J pnfri:pfihp/r 'lbU[.pntU ~wJwll(wuiwu,Juwfiwpwp 

2x1,2 J "- 12 J, 

bp'lftlt1ibpfr ftpnq uiwppbpfr Jfrw9ntJf! tJ-wtJ-ftfr ~n1iuuipnLft9Jrwfibpfi ~bur 

'ftwuiwpi[n[J ~ JnfruiwJ.w4fi1i ~b'l.nL/Qfihp,ni[' Up'lfap "1"11:UfUtU1b qibmw[tbpfi 

~bmwqw bnwft9JwJp1 

Ub1u,J{r:ft '1.PtwfifibpnLJ 2b1il!fr bpftwl'ni;/J1wJp ftwmwpi[nq bp1fp1ft1ihp[!1 

"l'"lbu ftwbnfi, l.U/b'm/! t {wu9,blb[ Jfi1''1!1.t. -SwftwmwJfib U[Wmbp[! Lt. {wqw
ub1uJ/ift ftwpwtfibp[!' ,)U[bqwJfib ftnbumpnift9fiw1ibpfi wnb4_wqb Jbft pwJLfi 

1 wi/r n•i/.• 
'libpftwJnLJu Jfi 'l_W['.[! fJqwuiwnnLJfibpni[' WJ'l fl4_ntJ U. .twtJ-ftfi ftnbum-

pnLfts/iwJ/i Ufwpqb9Jwf, fiU[wmwftni/. 1 fiU[wuiwqw{wpJwp bt {wJwp-

4_nLJ, WJUU[bu ftnl.i/.w.t, qb1ifi[1wJ/ifi bp'ffift1ibpni/. ftwJ wp{buuiwqwfi lnL

uiu4_npniJn4_' wnwb9 bp'ffiftfi, 2bfij!bp[!t 

§ 4.7. bGFuulp.wpn}l~W!]IG fiMwGGbp 

bpftwppbmTibb bfJ}JwJpwp&fi·i.wJfib {br)wfitbp[! 1 nplJ/bu ftwbnb, ftw

mwpnLJ bb f,wJuw1wp4_w.t1 U..fi'IU/f·'"P {hrtwbblbp[! {wJwp4_nLJ ht nw9fin

UU1[ Jfrti.l.t. 32 U1 f,bpwnJWl phn'iiwJpwp&n11fl1wb wJpwpd,fii.t·hpfi 'fhU[pntJ 

(ftwju4_wt) bwl.t. wJpwp&fii./i w2Juwuiwbpw1/ifi nbJfiJfi JuJpfi9) 1 

2.wi[wpnif.fi bb.pwJ•pwp&fiz:uJ/ib {Mwbtbp[! fiwjuw•q.tniJ ht npU[bu 

Jfiw{Jnpl_j! uJnLtbpfi pwp&wifttbpfi 4_pw wqwur {lbf,11[Jwrt {b.twbbbp, 6 J 

qwJ 12 J bpftwpn~[ilJwJp' u1rabbpfa pwJlpli {wJu1U[WU1Wujuwfi1 
b1iflwJpwp&fii.w1fi1i { hrtwbbbpb [!UU1 { wuii[w.t.pfr &1.t.fi tfiLntJ bb urw4_pw

J/ib f.t. bpfturw4_pw1fit' h=(l/8 ... 1/10)1 pwp&pntflJwJpt lJ.Jpwp&fii.wJ/ib nt

qfatbpfi wJpw9Jwfi, fibl.U/bu Lt. {npfiqnfiwqwfi pbnfi4_w.tpfibppb 'lfiJw'fpb

l"L Uf"'JJ1wbfi9 btfi.btn4_, {brtwfi/i 4_bpufi qnuint [LUJbni;f1JnLbJ!' b'1-[!1 [!b 

'1"dr4_nLJ t 550 •.• 600 JIJ-fi9 nl_ U/w1ftwu1 J.u.ft {wuuin1.1f1JnLb[!' h'[=(l/7• .. 
1 /8 )h: 2,btJ-wb,fi f,bp-pL:fr qnmnL {wui4_wtJ-pfi i.wifrbpli [!bmpnLJ bt' b[bb[n4_ 

fiwJuwlwp4_w.t wJpwfi/i {wpJwpwi[bur mbqwi[npJwfi IJ/WJJwbfo91 Sw4_

l'"'J•/i'ii t;wur4_w.tj!p {b.twbfi U[WUl/i [WJbnljf1JnLb[! ftwqJntJ t b= 160 . . . 200 

JJ, ,fruft bpftuiw•4_plwJpb {win4_w.t.pfi U[Wmpb[!' 140 JJ1 
S fr "I w Jfab bt.flwJ pW p&:fil.w J,fo1i { brtwfifilb pfi ~ wm 4_wtJ-.pfi pwp&pnt.J1 Jntfi [! 

6 J f1nfr:J.l!/i 'lb'Ufl!"LJ 800 .ftw.J 1000 JJ it , fi1uft 12 J flnfii:pfi l]bll(j!"tt!' 

1200 Lt. 1400 ,f,J• 

l'wbfi np bf.iflwJpwp&fi·i.wi/rfi ~brtw'fifibpfi fipbb9 4_pw bfi ftpnLJ wJ

pwp&fii.tbp,fr wrifi"-Lbpfis ~W'l"l''14-"'l nL'l'lw&fi,q. U. { npfiqnbw.ftwli pbnb

i/_wtJ-.pbbp[!, WIJ/W P"l"l' 'lbUf.pbpniJ bpwfi9 t;w24_wpftntJ bf, [!UUl wJpnL

flJwb fib' nLq'l.w&foq. Lt. fib' ~npfr.qnfiwqwfi ~wl"fJnvfJ1nibtbpniJ1 flL'l.'l"'&foq. 

phnfJ,4_UJ'tJ-.[!p wq'1b9niJJJwb Lbp,pn ftwm'Ul{'¥/__ni.,J t ~wb. {w24_wpft f!UUl C.w

.pbpfi wnwtw9Jwb qwJ bpwb9 pw94_wt},p1fi, w11i1n 'ibmk npn2niJJ bb C.[!f[-

4_wrtpp Jb.tnt.fJJ·llLb[! Lt. ~wJbJwmnLJ bpw flntuwmpb[p uw•{JiwbwJ/i•b Jl.h

<)-nLflJwb ~bur 1 U.2Juwmwbpw/Jtfi nbcl.fit!fi 4K ... 8K JuJrP,jr ftwJnwJfib wt!

pwp&fii.Lhp ftpnq {h.twbbhp[! U/bm.p t t;w24_wpftbl Lwl.t. [!UU1 '1fiJw9ftni.finL

flJ1wfi nt -Sw.phpfi wnwiw9,Jwfi' pwqJwftfi wfiquiJ ftpft1ii/_1n'l · nLif.'l_w4fiq 

pbnfi4_w.t.pfi wq1]b9n!fJJr.tbp91 



b'il{ilwJpwpdp!]_wJJi'il .)ib,)wfiHpfa wJ,pn~fJw'il .\wzi/_wpfrf! 1 npU(b,u ftw

'il111'il, .ftwurwpqnLJ t J ;/M1w'il9 Jnurb9i/_wu J!faHnLJ'il pbn:'ilwJpwpdni,fJJw'il 

bp.ftnL wif,pwpdp'J_Hpfr w'ilfai/_'ilbpp9 .\Uw'ilfa'il t/rnfuw'il9i/_n'l .\wzi/_wpftwJ/t'il 

pbn:'ilqwu/!Hpfa wq_1fb9nLfJJw'il urwf '¢=0,85 q_nLqwft9Jw'il qnpuwft9ni/_, 

wz./uwurw~/!wJft'il n:bdft,Jft 1K ... 6K fuJpbpft wJpwpdpJ_Hpft 'lbUf/!nLJ, J, 

"1=0,95 qnLqwft9Jw'il qnpuwft9ni/_' w1zifuw~w'ilpfa 111bclfr-J.ft 7K J, BK fueil

pbpfa wJ,pwpdN_Hp/t '1/;"l.f!"LJ1 

IJ.JpwpdpiJ:/t Jbft wfifrii/_/t9 b'il'{ilwJ,pwpdpJ_wJft'il .\Uw'ilft'il .\w'l"P'11iln'l 

.\ urz "-wp'ft UJ J ft'il nL'l'l UJ d..faiq p /; n:'il qw q /!/! I! 'ilq~w 'ii nLp 'lb"f /! nLJ "LP 'ilfa' 

(4 · 16) 

(4· 17) 

npurb'l n=2 (ftwilpt.wJft'il wJpwp:dftl.ft J,P ftn'lJnLJ qur'ili/_n'l w'ilfti/_Hpf. 

flip;i/_fr t} (kct, '\'!• Fn,max• Htr,n JUnLfJJnL'ilHpf! urb' u § 4. 3 }t 

Htr,w p.bn:'iii/_w,)l!l! .\w'lnprp/_nLJ t wJpwpdpJ_wJ,ft'il n:bluft 'llfu.ft!ftp Jw

~wp1wftnLJ, Uur,ftwJfi .\UJ"fqwpft'iJbpp "fUJ('q_b9Jw'iJ 'iJU(UJU1UJ'ftni/_ f!'iJ'fnL'iJi/_nLJ 

t, np 'ilw qnpUnLJ t b'ili/lw,J1pwpdfrl.w/p'il .\Mw,'ilp i/_bpft~ qnurnL wn:wfr9/!ni/_t 

b'ii,PwJ;pwpdfrl.w1.ft'il .\buw'il'fr wJpnLfJJw'il .\wzi/_wpftf! ftwurwpi/_ntJ t 

h[fih[ni/_ Uff:n'l JnJb'iJur'iJbpp J, [WJfiwqwfi nLcfhpp UfWppwftn'l t"fJ"L('fih

p,ft91 fTJwpt/rw1ftn'l t"l.J"Lf'fihpp oplfft'ilutur,'illbpfa Jbunif/JnL'ilfihpp npnzhLnL .\w-
"' Jwp furrp..-:n'-P''I t urpi/_nLJ .\buwfifi puur hp'.ftw·pnLfJJw'il pwclw'ilbt 10 .\w-

qwuwp Jwuft, wJ'ilnL'.\bmL UJ/'1 .\wU11i/_w,)/!'iJ!hf1ft .\1wJwp ftwnnL9h[ ,)nn'l Jn

Jb'ilur.fa It [WJ'ilwftw'il nLcf.p Wl[J'IJw'il qHp[! (bl'ilh[n.i/_ uft,Jburpfa'qnLfJJw'il UfWJ

Jw'ilft9 W'l.'IJw.'il qu'h(TJ! 1ftwn:nL9nL'J 1bI.i 0,,.5 .\wuri/)w,t./!'ilbpft .\wJwp), npn-

2.bl wJbfJ Jjr .\w4fwupnLJ wn:wi/_bJ.wqnLJ'il JnJb'ilurp /, lwJfiwqwfi nLclp' 

u/.b'lw'111ht111i/_ ,J fi..q wfii/ti/£ (Fmax pbn:'iiii/_ wu,,pp) 'lfturqp'l .\ wuri/_ wupnLJ (fr.ft. 

4. 18 )1 f!,u1ur uurlul'9i/_wu wn:wqb[wqrrLj'il J,;,J•bfi'urfihp,fa /, [wJfiwJtwfi nLclhpft 

ftwrtnL9nLJ b'iJ U(Ulf1pWftn'l tU(JnLpfibpf!I fiL'l'lUldpq pbn:fii/_wupfihpp wq_-

11bfp11JjJJwfi urwft .\wzi/_w~ftbtfriu Li,zi/_wu U(wppwiftn'l tUfJnLpfih,[1/t'il .\wJw

U(UJU1wu/uw'ilwpwp U(hur.p t qnLJwpbl 'ilwk .\buwfi/t nL 'ilpw i/_pw 1urb'lw'll!f'

i/_wq nL'lnL ubt/rwftw'il fr2n:ft9 wn:wt. bftn'l un:n'l Jn·Jb''ilurfiibpft /, Lw/iluiiftw'il 

niclbpfa t"l.J"Lf1'il'bpp, npft9 .\burn 1qumw9,i/_b'il "{UJ{'t/rwftn'l t"{JnL(Tfihp/t op-

11/t'il w ur~ bp/1 {JU,zq w pft w J'ft.'il J Mni,p J nL'il fib pf!' 

.fTJwpt/rwlftn'I t"l.Jntp'ilbp.ft op1fp'ilwur'ilbp[! fttfa'il1bfi urilJwL .\,wur;i/_wu[!nl!J 

{'ilwpwtf.n/1 wJb'ilwJbq JnJb'ilure k LWJfiwqwfi nLclp' wJ:pw(Td..pl.ft 9wfiftw-

9wu '1Pl'P""J ( wi/_btft JU Jmfb·fiiur It [wjfiw:q,wfi ntcl ur'4Jwl .\wur,i/_wu.pnLJ 

Ur ""'l'"'l UJff:UllUJ#UJt)t. . 
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ufi. 4 . 18. b!ipwJpwp.!frzwJ/r!i i;Uwli/r 

umwurfrfiwfiw!i t;wzi[wpfi/r t;wJwp. 

,,,_ t;bawlifr t;wzif_wpfiwJfrli ufubJw!i , p

Jnn'l JnJbliurfr wq11JwL q<Jfr t"IJ"'f'l' 

( awfu t;bLwpwlifrg x t;bnwif_npn<PJwli i/_pw 

qurli{n'l 4 t;wmi/_wapfr t; .,,Jwp }• 11- L"'J

Lwfiw!. n <fl/r wq_,,Jw!. qafr tU(J"'f'l' ( lin<Jli 

t;wmi[w<Jpfr t;wJwp)' 11- ann'l JnJb!iur 

!Jbpfr "l"'f'ifiwfin'l t"IJ"' f'l' wJpwp.!frzwJfrli 

pbnlii/_wapfrg, b- ann'l JnJbLur!ibp/r t"l

Jn'f'l' t;Jn)w!i/r /,. . lipw i/_pw urb'l"''lf'{"'a 

"''l"' ubijiwfiw!i fiz11fr9, q_- L"'J!J w fiwli 

nulbp/r "l"'f'ifiwlfn'l t"IJ"'f'l' wJpwp.!frzw

J/rL .pb11lii/_wapfr9, t- L"'JLwfiwL nL<lhpfr 

tU(J"'f'f' t;/n)w!Jfr /,. !Jpw i/_pw urb'[W'lf'il wa 

"''l"' ubijiwfiw!i fi2 11/rg 

nl'l'l"'aft. 11 pbn:Lil_wtti!ftB tf'M "fWP

t/rwftn'l t"l.J"Lf'fibp,fa optfli'ilwur'ilhpf! 

npnznLJ b'il .\bur/,JWL wpurw.\w1urm-

f/JnL'ilHpfa9' 

Mx•max=Fmax L Y+(gx/2)(1o- x)=-· 
= Fmu(Y1+Y2+YJH-(gx/:.?)(Jo-x) 

(4· 18) 

Q.,max=Fmax~Y~1g+g((l,/2)-x)=: 
= F max(-yl. '--Y2 1+Y2.r +Ya)+ 
+g((l0/2)-X)• (4 · 19) 

l,npftq_n'ilwftw'il pbn:'il'J[_wu/!'il'bpft wq1fb9ntP1w'il urwft .\wzi/_wpftbLftu 

oquri/_ni,J /;'ii 'iJft. 4. 18-ni.J 9"LJ9 ur.i/_iwu "''l.i'IJwt qubpft finLJ'il t"l.JnLpfib

p/tSt fTJwpt/rwftn'l t"l.JnLp'ilbp.p op.tfft'ilwurf.tbp[! "f'"2ni:J b'il (4.18} /, (4· 19) 

wpurw.\w4urnLPJnL'ilfibpfa9' Fmax-p t/rnfuwpp'ilb[nq Htr,w-nt/_, wn:w'il9 .\wz

i/_/t wn:H[nL .\_Uw'il/t /, 'ilpw qpw urb'lw.'l{'i/_wu nL'lnL ubt/rwftw'il ftzftn:er 

'tln:n'l JnJb'ilm'ilbpp Li. l"'J'ilwftw'il nLclbpp UfW{'t/rw.ftn'l t"l.J"Lf''ilbp[! 'ilU(w

urwftw.\wp•Jwp t ftwn:n L9h[ oqurtf.btni/_ W'lJnLuwft'ilbpft9 ( urb' u [42 })1 

bl'ilhtni/_ un:n'l JnJb'ilur'ilbpfa /, L"'J'ilwftw'il nLclbpft uurw9tf.wu JbunL

PJnLfi'ilbpft9, ftwurw(TqnLJ ~ .\buw'ilft 'ilnpJwl JI. Phil .\wuri/_wu/!'ilbpft wJ-
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ttnL/JJwli -':w2rl..wl''tf!i f!UU1 npntJ, -':Mwlif! -':npfrq_nbwftwb 11uzrznLfiJJwJp 

-':wzr[wpyblfru u1w1Jwfiwftwbnpbfi np"lbu -':wzr[wpftwJ/rb -':iuUJr[wJ.p [!b

_,,.nLbr[nLJ t -':h-r}wbfr r[bplLfr q.nUJnL -':wUJr[wr}J}f!I 

/J.J'I q.nui.fi'j, "lbU7p t -':wzr[wpftbl nLrzrzwJ.fiq. w11wb9pfi bft.wuiJwJp ufi

JbU7ppy Lnhrzw'lprl..wJ ypftbwftfi wJpwbm/_, pwbft np Jrfii."lbu wp'fhb wu 

q_ht t, wJpwpJ.ft;_fi -':np/iq_nbwftwb wrz'lbsnLfJJnLb[! ywpnrz t nLrzrzr[wr} LP

tbl fib' J.wfufts wp_ "- fJh' wp_fi9 J.wfu1 

bfifJwJpwpJ.p;_wjpb -':Mwfibbpb [!UU1 bpqpnp'I fun~Jp uw..C:Jwbwjph 

4.}&wq'bhpfr -':wzi/_wplfhlfru, "lhui.p t 'lf'wbp 'lfrU1wplfbL Jbq wJpwpJ.ftlft 

ll'Prl.. bnpJwurfirl.. phnbif.wr}pfi wrz'lh9nL/JJWb bbp.pn (y1=1, Kct=1)1 

b'i.1i[tJwJpwpJ.fiz.w1•fib -':Mwfifihpft 'lfiJw9f(nLbnLfJ:Jwb -':wzr[wplff! qw

UJwpr[nd t Jbq wJpwpJ.fiz.fi nLrzrzwJ.fiq. wrz'lh9nLfJJwb uiwq, f!UUI npnLJ, 

·"P"lbu wfifi'r[bbpft9 .t;:br}wfip.b -':wrznp?r[nrz -':wz·q_wpywj.p.b phnfir[wJ.p f!b

'lnLbi/_nLJ t fip_b9r[wr} bnpJwurftr[ phnfi.i/_wr}pf!1 npb frphbfi9 bhrrftw1w9'iinLJ 

t Ll'frrl.. 'iinpJwurfrr[ pbnfiif_wr}pf! pwq_Jw"lwUJftwJ 0,5 q.npJwq9nr[' wzfuw-

mwbpfi tthJpJfr 4K-61( fuJpbpp wJpwpdfrz.bhpjt 'lh"l/!nLJ, 0,6 q.npJwy-

9nr[' 7K fuJpjt wJpwpJ.frlfr 'lh"lpnLJ, b. 0,7 q.npJwq9n.r[' BK fuJpp wJ

pwpJ.filfr '11h"lpnd: 

flw9,fi 'lftJw9f(nL'iinLfJJwb -':wzr[wpqfi9 "lbU7p t qwUJwph[ 'iiwb. -':wz 

r[wpq [!UUI bnprlwl b. fJhp Gwphp.p w11wp_w9rlwb, fiywmfr tf'L'iibfiwlnrl wJ

pwpJ.fiz.wJpb pbtt'iii/_wJ.pfi r[hpn -':fiuwl JMnLfJJwb pwq_Jwqfi wbq.wJ qpftf!'ii

.i/_nrz wq_,,.h9nLfJJnLbf! ( UJb' u { 45 ], § 1..2. 6, 2 )• 

LJwfuwlwf'rlUJ•r} bbfl:wr/pwpJ.fiz.wJpb .t;b.)iwfifibpfr U/LUU1{'UJUU7oJWb t:w

Jwp ftfrpwnr[nLJ t B30 •. -B45 'lwufi pbU7nb1 "lJywU1p nLbhbwlnif. wJpwpJ.fr

Z.P 'IP'j, w J µt, wq wb wrz'lh9nt.Jl J nLbf!' t; Uw1' Ji w J pwbwr[ npnLJ I! q.h pw 'IW u blft 

t 'twUILUf'bl .t:jnLULUr} it-wpqwufihpni/_1 flp"fhU 1,,wfuLUfW{'i/_LUr} UJ'l_/uwUJnrz 

wJpw'ii yppw",inLJ h'ii Bp-I1 1 B-II 11wuibpp wr!pwbwjpb 1wpbp 1 pwpL 

pwJnLp J.nqw1fr1i wJpwL ftwJ K-7 'lwup hn"lw1ifihp1 

1.brtw'iifi t:bfiwpuibwJpb r!wuhpf! nLJbrzwgqnLJ h'ii qnrzhpnr[ "- [pw9nL -

9/iz. [WJbwywb wJpwbni/_1 1.Mwbp ynbum['nLf(9ftw1/r opft1iwy phpi/_wr} t 
'ilq. 4. 19- n.,J : 

bfipwJpwpJ.pz_wjpb t:br}wfithpfr zw-':wq.npr}Jwb npw'tf! fup'UU1 frbp"/nrl 

'ftwfur[wr} t wrlpwpJ.fiz.wJfi'ii nLrznL bwfuwq.r}iJwli b. lfwuiwpJwli &zq.pmnL

(JJnLbp91 Unt{_npwpwp ttblul! •mbrzw'lpi/_nLJ t -':Uwlifi i/_pw pn,r[wu 8-10 JJ 

t;wumnLfJJw1i ttburJrbw"lwui q.nprti/_wrt.piji i/_pw L. "lnrz"lwUJb fJhpfJbp.fr 

nL 1'hrznL1ulibpfr J:/it_n9n.r[ wJpw9i/_nLJ .t;br}wlift t:bUJ 1 ·fi1iz."lbu 9nLJ9 t UJr[wu 
flq. 4, 191 p-nLJI 

blilfJwJpwpJ.frlw1.fi1i t:h'r}wlijr Lt. u1wfJ JfrwgrlwfJ -':wfiqnLJ9l! 9nLJS t 
mi/_wr} fi.y. 4· 19, q - n1JJ1 
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§ 4.8. ltwUfh:pfl fiwdwlfwttq.l! 

&b1ipfr lfwplf1wufr uiwpuu)wl(•wf.t lfn·zuini:/fltnwl! Jb,J.w91ibint, JwtJ-l(fr 

1i nzui nt{J Jnt&f.t frp i; w rfJnifl Jnifm LJ J hJw9fihi nt, L UJ 11twilf w.1t Zf'!.W1t wlf tibpfr 

JJ(Ul{''f._nL'iJwl(f.thpfr uh'lJtfwtJ- qnuint lfwJnL1intfJJnL1t[! frpib1i9 i:wp,Pni./J;nt1ifr9 

ljnipu WUfwi:m/_b[nt, zbbj!fr GwqwUTwJfrb UfwU1hpfr l/_pw q.np.J.nrz pwJnL 

,pbn.fu/_wtJ-pf.t [!U'fnt.1ibtnL1 l(wJnwJfrb wJpwpJ.fai.Lbpfr wpqbiwlfnLJ/19 wn.wp_ 

hlfnrz Gfrqbp'f.t frpbb9 l/_pw if.bp9bb[ni Lt WJL fiqwmwn.ntJbbpntf Jfrwt;wpft 

2h1ipbpfr lfpnrz lfn1tu•uipntlf9frwbhpfr Jfrl.Lt mh'lw'l-pnuf b1i 1ipwfi9 -\bin i:w

..Jwmhrz wzfuwmn'[ nL'['[wdfr.q f.t i:npfrqn·frwlfwf.t lfwll/bf'p i:wJw•lfwpqbpt 

_ Otq_q_waJiq ~wiqbr: &btil!.ft hplfw11twlfw1t ntrz'lni.fl1uJ.Jp ·f.tpw Gwlfw-

'"'wJfa1i "fUJtnbpfr l/_ptu qnptJ-nrz pwJnL wqqb9n"PJntf.f!, qwJ,nw1Jrf. wJ

pwptlfrl1ibpfr wpqb[wl(Jwf.t 1binlttubpnl/_ wn.wp_ hftn'l 1npfrqn1'wqwf, nvfbpf!, 

.fruq ub111Jjrl( 2f1P.w"iJUbpniJ Uwlt ubluJpq nufbpf! t;w'l"f''l-nM bf, UJnt1'b

.f'.fi9, .J.wdi,lfft.9 Lt bfi.fJwJ.p.wptlfri_w1fi1i t;bJwfi.Lbpfi9 lfw'l!Jt/_wtJ- bplfw1f1w•J,wL 

.2f'f.U1bwl(Lbpfr1t1 lJ.J'1 lf'f.UJbwlfhbpfr inwrwtJ-wl(wb lfnzinn.,fJJnLbf!' t/_bpni:frl

l"'L 1:npfoqnf.w.l(w1t ntd'bf"frb qfaJw•qpb[nL 1nliw•l(ntfJJnLfJf! Jh.J.w9Lb[nL b[!

Ufw m w·lf nt/_, n pll(b u 4 w f, n1', t.h rJ wlf .J.lf ntJ w J fr L p1n·lf fr b rrlf w rntf/ J w 1i J ,frt./ifi 

. .[JWJ[nuf, pn[np ztupJ!bf'fr UJNLUhpfr Jfrt.k, frpwfi9 i:wpf}nLfJJntbntJ inb'[w

'lf'nuf bL Ufnrzll[wmb /uwi_wtllt(J,wJ UIJL ntpt/_wqtJ-fr) lfw"fbp(uft. 4. 20, w): 

:u2t/_w,} ftwUfb'.Pl! lfwrbv.fa I; 111brzw11.pb.i 'bwb. p_bp.Jurlf,J.,qnuJw1frL pin4fr 

tJ-wJphpp bqpwjpb j!WJ[bpntJ, uwlfwJb WJ'I 'lbU[j!ntJ bpwfip uzwbwlfw

,iP9 i_uufrnt/_ /uwLqwpntJ Mi zb&.pfr 1bpJl!'ifulfntJwJfrL qb!pnpJw9frwLbpfr111 

U1niUbpfr Jfotb. wpl/_n'l lfw"lbf'l! b. 1ipwL9 lfdt/..wft.pLbpf! U[hin.p I; i:wzi/_wp
.lfbL f!'UllT wJpniJ/1Jwb1 

UwtJ-:l(jt uwlbl'l! Lt UJntbbpJ! l(wtq.i/_wJ bL JjJJJJwfi9 t;bin L"'J1'tuqwL 2f!l'-

2_wf.w•l(Lhpjr U/LU('qnt'bwl(Lbpfr' t;btJ-w'b1tbr.fr 1 !phpJw'bbl'fr l(w.J lfwJwptibpfr 

Jfrp_n9ni/_, nrnfi.p pftb.f,9 t;wpJ1nti/J.JnLfip9 '1-ntpu nt1'bf, ifrn.pp lfwJnt1'ntfJJnL'iJ 

b. tJ-wt}(l(jrf, .t:wrznl'?l/.n'l pwJni, frb·i_Ufbu Lt ub1uJ.fiq nufhrfr wq'fb9ntfJ1wL 

t; hLnltw!,.pnt/_ qwpn'l ht1 bLifJ w,f'.ft.t/..hL fii2 tuf11..ti,~wl'fr.9 '1-h:/JnpJ w9fr wHpfr: lJ..t; w 

'\bL9 UIJ'l- ttb!/JnpJw9frwLbrfr9/untuwifrblnL1wJwp 2bpJwqtJ-lfntJw1frL p[nqfr 

hplfw11'w1l(wf, ""l.'l.'""/JJwJ,p, Lrw Jb:I( b. 1J1nuu r)-wJpfr b'lf""J'frf, ll"'J.Lfr hp

l(ni Ufwpqnt.1'U1l(Lhpfr Jfrp_lb., UJnLHpjr 1wf1>flntJfJJ.nt1iniJ, npUfb•u lfwLnb
1 

mb

rzw''l-f'"Lt.! bf, Uf"'lUf"'mb wfl<.lfrtfiwqfib.pfr9 qwqJ.4_wt) /u·Uf<J_wdf.t nL'l.'/_wdpq 

lfw"fhp, /wl( UJnLLbpfr t/_.bpjrb JwJl'bl'l! p_bpJwl(d-.l(ntJwJ/f1' Pl"'q.fr wJ,pnqf_ 

hµqwpnufJJui<J.p J.f>.JJwb9 t;hm qw"(nLJ hf, '"ln'l"fW'llTb qwJ bpq""/Jpbinn1'h 
<:bLwl(bhpn4_, frI,lUfbu 9n<J9 { mi/_w,J. f.I(. 4. 20, w-nu/1 

bpp Ufwp'lntLwftl! 1:hLwpwLw1fr1' Jw•uniJ nt1'/r h:s;;;BOO JJ pwptlf'nL

FIJntb /,, qn'l, W"fUI Ii;z~w.t mrz'lwt!Jt.q. 1ftw"1bl'l! un-.t/.npwpwp i.b'f, urp.t/_nul 

(1b1'wl(Hpf! JfmtJ hb)1 UwftwJb UIJ'l- 'l-hU(.pntJ "{Wf''l_l1tbwqfr .t;J,_ 
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fiwpw.fiw1fafi UfN'l.UfWtnb [JbpfJf! Ufbtnj! 't ·hmwq9bl UJWfi .\w,JwUfUJtnwu

fuw'b 1tbf"1faf' [JbpfJfaL wJfiU[bu, np q9i/_wfin qwpn'lwfiur fop i/_pw if_bp9-

f,bl t}wtJiqp9 zbfipp bpqwJf.twqwfi nLll'lnLf/Jw'Jp UfUJf''[_nLfiwqfibpp tf.hpb..p 

q.ntnnLit .\w'lnP'1i£n'l .pwJnL9 qwJ ub1uJf:q pbnLi/_wt}l!fa9 q9i/_w1tpfa Jw

qwp11w·qnLJ wnwr. bftn'l t}nn'l. JnJbLur[!t 

inrpqnGw4w& 4wtqh r: rfJ wpqnLb wqf: if:b pli.f: q.nurm q w J n1:1t n.p J nLLf! 

jrp .\wpfJmfJJnLfijt9 lfNLf'U un.i/_npwpwp UJ"fUJ~ni/_i/_nLJ t t}wd'ft!r uwlbpnif.. 

npn'LI! hpbp wUqJnLLfibpnif. b111wq9i/_wt} hit UfUJf''[_nLitwqitbp/r '"bur, .\burb..w

pwp t}wd'qjr .\wp{JnLf/JnLfinLJ "np·fa'lnitwlqwit q'wUfbpfa qwpfa'P z.qw• Uutqw1'11 

UIJit 11hUfj!nLJ, hpp zhLpit mLfr bp11fafr, b.. bp11f:ftw1f:L p.w9if.wt},pf! "wufinuf 

t- JJ:itz.b.. itpw -C.w1qwur1tbpf!1 W"fW i£bnf:1t fJnf:l/!itbpnLJ t}w~q/: "wp-jlnL

PJnLitnLJ, bp11f:qw1-J:L p.w9,i[wttpf: uw,.Jw.1t1tbpnLJ Uf'buil! t urb'lw'll'bl "ln'l.

"f"Hnb ftw"lwJ/rfi !phpJw {/:filU[bu 9nLJ9 t uri/_wtt fiq. 4. 20, ,q-nLJ}, fruft 

zhitpfr wJpn'lt. bpqwpnifl1wJp bp11/f,frf wnw1t9pni/_ Uf'Wf''l.nLfiwqf.bpf! qw

qwfJfibpnLJ U[btnp t Jfrw91tbL .JfrJ1w1t9 ~bur "hitwqitbpnif., npf: "bUJb..·wfipm/_ 

ifinppwitn,;J ~ 1tpw1t9 ub'l.J.if.wJ- q.nLnnL .\wzif.wpqw1J:1t bpqwpnL/JJnLbf! frpbf,9 

i:wpfJnLfJJnL1t.fr9 11nLput 

b.[Jb bp.lf.friq[! if_bpt_wfinLJ t· tbpJ.wqhi'£nLJw1J:fi P.lnftfr 1iwfuwqbnfa11 

j!WJlnLJ, UJUfUI U(W{''[_nLitwqfibpf! Jjrw91tnLJ bf, Jfru!1wfi9 JfrwJb i/_bpn"frz

JWL "bfiwqitbpni/_1 

ll.11t q.bU(j!nLJ, bpp zb'f,j!f! p.wpap t b.. nLitfa JM Pn/ruh fipw -C.wqw

U1WJ/:L U(wUJbpfa if.pw qnpt}n'l pwWm wq'f,h9ni/IJnL1tf! witJfrt.wlqwfinpb'fl 

,Pnfuw1t9i/_nLJ t :/Jwfuqbpqfr UJnLLbpfa1t1 if wq1w•urw1J:fi U(UJurbpfr "wJwp nuL

'lwJ.foq. "bfiwp-wfit1bp "w1t11fruw9n'l !pwfui/_bpqw1J:fi UJnLHpfr fJnfrllll! pnp

pw 91t blnL LU( w·ur w·'r tJiJ/. ,f, U( w ur w q w.\ wp.J wp ~ "LUJ wpif. nLJ WJ'f u JnLitbpfr 

"uJJwp Jfrt.wLqJwl "btwpwfiitbp uUJb'l.t}bl "fWf''l.nLfiwqjr fibp.pb..fr qnurnr. 

"wpfJni.fJ1nifinLJ (fuq wnwLJ.frL 11bUfphpniJ' itwb.. bfiflwJpwpJ.frlw1/rfi "b

ttwititbpfr Jwqwp11wqnLJ}: lf.J'l LU[wurwqni/_ -C.wqwurw1/rfi UfWurbpfr JnUJ 

qurfi.if.n'l. UfUJ{''[_nLbwqLbpf: itbppb..fr qnUJnL Ju)qwpq.wqnl!J, fipw w.Jpn'l.t 

fJnfri,prni/_ J·liq, UJh'l.·Ullf('i/.nLJ ~ .\npfr'lnitwqwit "ln'lU(UJUJb qwU(WJ/:fi !pbp

Jw (f).q· 4. 20, p ): !hwfui/_bpfrw1/rfi UJnLLbpfa9 WJ'f !pbpJwJfr,'tl ""''l.nP'lif.n'C 

"npjrqnfiw,qwit nLdf! uJnLitbpf: "wpfJni.fJJnLLnLJ U(W['qnLitutqitbpfr "bf1wpw'tl-

fihrif: •Jf:tb.. Lnh'l.w·11rif_wt} nL'l.'l.wJ.frq qw'UfWJ./:'fi :fibpJwLbpfr ilfor.nsm/. ,Pn

fu-wL9i/_nLJ t t_h{'IJwqJiqnLJwifrit P'l"'qfr p.nlnf' u1n1:1tbp,fa1t, w11tn~-:ib~b.. fi[!

pw1t9 .\f:.J:pbpfrit Ii. "f:J'tlwurwqfa p1tw"n'lfo1t: 

brqp~p 4wtqhr: bf''lfr:qp qn'zurnL{JJnLfi[! b.. -Jjrwufiwiqwfi wzjuwUJw'tlj!f! 

U1U(UJ"ni£htnL LU[wUJwqni/_ thpJwqbfrmJw1/rfi Plnfr/r hpq.frfrfa h'l.f'UIJfait fJn/rui

itbpmJ, t}wt},q/: "wpfJnifJJnLbnLJ, urb'LUJ'ff'nLJ bf, "npfrqn1twfrw1t qwU(hp, '/iuft 

ljwf.Jq1tw1q'iibpfr '""'l"fJniJJJnLLnLJ ( UJU(UJ'qhU[wur.JwL "wpfJm.f/JnLfintJJ )' nL'l.-

'lwJ.f:q qwU(hp, WJL'Ufhu, foLlUfbu 9niJ9 t ui.i/_wd- L~. 4. 20, q, b-n1.J1 

18:! 

UbiuJJ:q zpr.w'tlitbpf: .\wJwp itwfuwqt}if_n'l zhitpbpfr ftwUfhp/r "wJw

'l"'l''lfr LqwUJJwJp. wnwr.wri.pi£n'l pnlnl' Ufw,.witr.ithf'f! phpqwt} bL {17 }-nLJt 

§ 4.9. 'l'lwm]' UjWGlqG\ip 

2 w if_ wpnif.{r b pq w fJpb•tn nit b q n L uur pnLq9fr w 1tbpnif. J fa ur.\ w pq UJ l''IJnL

),,,, p. bf' wq w L zbb[!bpfa Ufwinbp[!, npU[bu qwfinfi, wp{nLJ b'b funznpw

l""f bpqwflpbUJnbb UfW'j,bl'i,,/,f'ni/.t l/w1fui/_wt} fipwfip9, (Jb zbbpf! U1Wf!Ul9-

ifu'l t fJb lUJwpw9if.n'l, UfWUl/r U(wfiblfibpf! .\wJUJU(UJU1UJU/uwfiwpwp wp

,£,,,,r b'b B3 .•• B'l,5 11wu{r {Jb'.fJb.. qw1J B15 ••• B30 11wuJr t}wbp pbinnfini/.t 

rfJwitbtfibpf: wLif.wLwqw'b b,{'/qwpni,/JJniH f!blfnLiti/_niJ ~ bqpwJJ:fi zwp

J!f• UJnL'bbpfi .pwJf,fr'b .\wJwU(UJUJUJUfuwit' 6 qwJ 12 J (pw9wnnLfJJ111Jp 

wU.ltJnLbWJ/rfi b.. Jfrt."l"'LnWJfaL Ufwhbtfihpf:) : . 
!}1.11UJf!'WS{n'l zbbj!hpfr 6 J bpqwpnLf/Jwf, U(wfibl'b/;pf! U(UJU1f1UlUUJnLJ 

J;f, Lwfuwtwpif_wt} bpqwflp.bUJn'bf:g . itpwitp "wrfl bf, ( Jfowzbpur), nLfihit 

70 JJ .t;wuUJnifJ4nifi Ii. 0,9, 1,2, · 1,8 J wfii/_wbwqwfi pwpdpnLfJJni.b (it~. 
1. 21, w), fruq 12 J bpqwpnLfJJwb Ufw1th11tbp[! ftn'Lwif.np bL, P"''lfrw9w~ 
LwfuwLUJf'i/_wt} bpqw1Lwqw1t qn'lbpf:9, £WJbwqwfi qn'lhp/:9 L. ""'LP9 1 f1Jw

'bbtfa n ipi/_ wq.J m/_ w fi9fi n'l bplq w 1'b1w q wit Ii. L UJ Jb UJ q w f, .ftn'l h pit nifih 'b 300 

,JJ pwpdrntfJJnLb, UW£P "W'UUJntJJ1nib[! 30 ,JlJ ~ (fiq. 4. 21, q.)• 
Swpw9i£n'l zbit.pbp/r pb' 6 J Ii. flb' 12 J bpqwpnLfJJwb U(Ulitblfibpl! 

~wrfl bfi, Jf:wzbpUJ (Lq. 4. 21, p., q)1 fl/wfihlLbpfr .\wuUJnLfJJnL'bf! 16 ... 30 uJ 

J; ( WJ'f fJ.i/_nLJ brqnL ftn'lJfr9 20-wqwit JJ .\'wuUJnifJJwfi !pwqurnLpw

Jfr'b zbpu1ni/_)1 

' -

-.J. I I 
l 

i I 

I. 11970 . .l...-5 
--- -·--

u~. 4. 21. fl/unnhpfr "lwLhtLhp. 

111 , 
9

_ l"""pw9.J.n'I. zhLphpfr, P• 'l-"'wpw9.J.n'I. zh1'pbpfr, 1- "l"'l."lw"'h Up'Jfrr 
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fTJwuihpf! ftwpnrz bL LfaLh1 ftwfum/Jt qwJ frLpLw•ftpnrz: 

ltwfun,tf.!p UfUlU1f 'fb"fpniJ Lbppk/r9 wnwp_{rfi 'l_wppfr U(UJLblftbpf! <b

LnlJ,I] b1J <ji.J.pwJpft .t;b~wftp <frq.pnJbftnu1fal zbpuift tf.pw, fr"'ft J1niu zwp

phpfr "lwftbliibf'I!' uJntLbpJrfi bnwft9wb U[nrz"lwuib wLftJntfiwf[ftbp.fr tf.pw,. 

f'U·U1 npntJ, UfW,ftb[fibpfi f!'Um zb!i,pfr pwpt!pnLPJwb mbrzw'fpntJ bf, WJb

Ufbu, np UfLUmfr <npfaqn!iwqwft f(wpwfiLbpfr9 Jblfl! umw9'tf.fr u1wft i/_bpup 

ftpumfr9 0,8 J-nt/_ fthp·pkt 

Ub1uJfrf( 'J_pp_wftftbpntJ ftwrtnt9i/_nrz zb!tpbp/r ftwJun4.fa U(Wtnbpfr U[W

fth'1._fihl'/t J :frfU, f!"Uln 'l_bft.f!'p pwpd.pnijflJLUb, nf'"l J,wlf wpq.wl(fibpnuJ "fbml! 

t wfibl <npfiqnLwftwfi <wftwub1uJjrf( ftwpwftftbp ( mb' u {1'1 })t 

1-lwfunit/J/t UfLUlnf UfWflb[1J/ipfi pphft9 <wp,pn1Jf1JntbniJ wzfuwmnLJ bf. 

uhq.w.ftwL 'l.wftqt/_wJ-fr 1wq_11b9nl1{11wfi mwft, fru.f( >:wpfJn1.;f1JnLL,fi9 11ntpu' 

pwiJnl wq'lb9nifiJ1wL mwlf., np/r <hmlLwfi·-11rri/_ tL bfJflwp.fti/_ntJ bf, ~n.JwiJ,. 

,Jifipilwlfpn'I. UfWmbp urttf.npwpwp wftnt..J hft pwpd.p funLwt/.nifliwiJ,. 

W'f,['bufri/_ Jfiiwif.wJp·fr ftw.J zbL;,p.fr t:bpJb,m#,ftw9JwL wfi.t:puiclhzmn,,,P1wh

tlb"l•/!n'J 1 fTJ wfihtfihpf! .t;bft1i/_ nLJ bft t!frJ 1wft9 i/_pw k wJ pw 9i/_rrtJ u 1ntfibpf. 

t:bm "ln'l.Ufwmb t!nrz/tl(fihpp J{ip_n9ni/_ (ft.ft. 4. 22 )1 

2 
I 

· ·~-- l..y. 4. 22. illw1nfa "lwflbt'bbrfr ~ 

u1w£ Jfrw9Jw£ opfr!.1.114. 

J _ UJntf, , 2- "f"'"'" U(Wf,f,lf,/,p I 

1- 1'/,plffrl' w1'4Jn<1'wyt.bp, 4- .in'l 

(014), 5- "(n'lU(WUJb 4._6plf/rf' 1nwpp 

(40X10, 1=60), 6- ufLpb1nfrlt 

Jbnfil' 

?wnfi·Ul'zntfit fct,fiiJwJ/i 11h"111nt..J funp.<nLp.'f t mpi/_n~J Jrft,pftwqpnrz UfLU

mbpfr UfW1iht1ibpfi wfihl bn.wzhpmt 

/>f.rll!ftwqpnrz "lw'mp UfwbhLfihrh .Jtphft9 ~wJTl/JnifiJJnlbnLJ frphfi9fo9 if_bplL 
qmfii/_n'I. UfLULb[fihpfo uh.jr.wlJtwfi qwfi:qi/_w~/r wq'fb9ntf/Jwft fihrpn• h1i f1w('ift

t[nt..J b,f, ub'lJJwL, .t:wp1{Jnt/JJnLfi{r9 'lntpu 11wJ·nL ilfi2Jw.fi f.rhppn' Jn.Jwfit. 

/lfi1fiUJ!f(pnq U{winfr UfwLblft'•bpntJ f.Jr.q.bp bb wn.wi qwlftu Lwl.i f,,[!

f'UJfi9 <wpfJntfJJwfiL ntq'lwt:w1w9 n''l'lnL/1JwJp' ftwpftwuf 11h!/>npJw9fwJfr 

~bmb.wLpni/_1 ~nlnf' q.hU[phpntJ "(Wmjr "lwfiblfibpp k UJnLfihpf JftiL 

Pn'lfi1i/_nru t• 30 JJ wpwLp1 

U·h1uJpft zf'tw..ftfih["niJ Jrpwq.np~nrz zh'ii1phpjr pfipftwil.[prt'l Ufwwhpp 

Jfrw9ntilf..hp(! qwpftwu.Jr JtnL;uuipn~49JtwLhpp '>bm Ufbinp t lfwmwph[ w1b~ 
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iJ4. 4. 23. Ub1uJfr4 Zl'lwLLbpnu1 

/iwnn<9i/_n'l zbLpbpp "(wurfr "{WLbt

Lbrfr u u1wL Jfrw9JwL opfrLwy. 

1 - u1n<L, 2 _"I"'"'" "{wLb1Lbp1 

.3- Lbp'lfrp wL4J"<Lw4bbp1 4- wif

l'"'4HJ,.,f, """f'f'i 5 - wJpwLw

L>UJ/rL An'l, 6 - 9b'JbL111w1/rb zw
'l"'/u' 7 - ~bpJbmfftw9Ln'l ,fw

~/r41 8 - ufrLPb"'fr" Jbt'lfrr, 9 -
.;npf'l.nLwywb 4wpwb 

·~ 9 

3 



w) o---~--'---o--------+-4-
J =.., J=co 12 

J, 

11.tfilll 1 
u4. 4. :U. {ws1tw4w1t "- hplfws'itwl(w'it Uf'-

2w'itw4bbpfr t:wzrf.wp4wJp'1 uJuhJw'itbp[!· 

w_ l"'Jflwl("''lt zf'lw&wlf 1 p- bp4wJLw

~wJ, lf'l"''itw" 

1.iwfJ, pw.JnL, ft,wJp1wJpit wJpwpA.filbbpfr nu[_'lwJ.pq k -':nppq_"itw'frw1' phtt
itpi/_wttpf.tbpp, fruq uhiuJpq zptw1'1thpnLJ' itwk <:npfoq_nitwqwit nLfl_'lnLpJwJp 

'1-npbn'l uhiuJM pbnfii/_wttpp (':wurnLq pbniti/_wbp}t 
lrzmwqw& phn&{wH&hr' · 

w) Uw,)i,qfo q_witqi/_wdijr9 1 Uw<}qfa q_witqi/_wtJifo9 w11w1 bftn'l pbniti/_wtt.pJ! 

UJWpq_nLitwftfr Jfi2n9ni/_ -':wrznp'li/_nLJ t uJnLfJbpfrit np"fbu qhfiurpn·itwow~ 
"L<f' G1 lJ.1'1 nulfo JUnLfljnLitf! npnzqnul •t urilJwL Pnfozpfr "fwpq_nLitwqfr 

qbu bpqwpt1LPJw1'p pu1<lfrit [!b1qitnrz bwJ.ftfr Jwftbpbu1fr9' Js/2 ( npurb'l 1-p 
zpr_wf.wqfr Pnfrlpb t, S-[!' j!UIJLf!), k -':wpp'fi/_nLJ t UJwbf, wJit"fbu, pltJ_
UJbu 9nLJ9 t u11/._wb 1'q. 4. 25, w-nd1 

p) l/wfuni/_fr "lwurfa q_w'iJq.i/_wufr91 lJ.ju plillit.i/_wbp[! qnpttmJ I; .Jfow11' 

zbLpfr bq_pwifa't zwf".Pbpfr UJnL'ilbpfr t/pw, frit-i_"(bu 9"'19 t ur<f_wtt itft. 4. 25, 

W-nLJt lJ.Jhf, Jfr U/'wbblfa9 UJWit,l! 4.w'l'"P~</_tr'l pb11iti/_w'tt.f!p JbttnopJnLitf! 
-':LU J w "I w urw u Ju wit nLJ t ur.</_J LU l U[ wf.tbt.Jr 'l LUit q.</_ wttfrL' Gpan t 

'I-} bitpu1Jpwp'1.frzw1Jtit -':Uwitit'bp-fo9r bity;JwJpwpd,.fall.wJfrit .t:bttwitbhpfr 

"- itpwit9 i/_pw rt-_ur1'i/_nfl_ nLfl_nL q_wfl.qi/_w•tt.fr9 upnbhpfrf, -':wfl_np'fJln'l phttit{!

t/_wbp[!' C cb, npnzi/_nuJ t np"fhu -':wuwpwft -':Hwitfr .t:wftwq_'f11LJ k .t:LU

'l"J''lt/.nvJ { uiwit itbp.pkft -G.JnLrzfrli, foitz"lbu 9"LJ9 t uri/_wu itq. 4. 25, w - nult 

'l} UiwfJ '1__wf>9</_wbifr91 lliwli hYpwJpwpA.ftlwifrit k <[_bpwJpwpd..ftJ._w
Jpir Jwuhpjr q_wliqi/_wu1ibpfo9 w11w1 bftnrz pb11it</_wu/!itbp(! '1-frur</_11LJ bit np

"lbu ftb1'wpn1tw9i/_wb nLclbp' C col,1• G col,2• 11pntp '1-"J>qnLJ bf, -':wJw"(LU

mwufu.wit -G.JnLfl_bp.fo w11w'u.9pnt/_ (urb'u 1t1q.4.25, w)1 
d-wdw&wqw{nr phn&{wH&hr' . 

w) !lJnL1tfr91 !liwt pb11fr</_wbpfr JUn4J-JnLtf!' S, npn21t/:nLJ t CHuil 
2. OJ. 07-85 ({38 j) "fLU.t:witp_1ibpfr .t:wJw"fwrnwufuwit it11LJfi Jwqbpb

ufi.s, .fritz np bwJ\qp q_wfiiqif_wufo .t:wJwp t /,_ np"fbu ftbburpnLw9wb nu!· 

"fwpq_ndnullf>fr .Jfi1119rr-'/_ 'lw'l"'l"'l</_nLJ t UJLUit(! fJnLJf, q:burnLJ, fr1.tl np bw~ftp 
qwitq.i/_wJfr9 (Lft. 4. 25, p)1 

P} l/wJpp_wJfrit wJpwpJ.fri_1ibpfr91 f>Lz"lhu wp'fbb wutf.bt t, bbpwu

pwpd..frzwJ/rit <:UwHbpfr J.ftp_n9ni/_ 1frwJpy_w1frt wJpwp&,pz_libpfr9 UJn<Hp/rfl 
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t.I(. 4. 25. u,w£[! O:u11znp'l'£n11. p'11t'itl{_U16p1.hpfi "''l.'lJ.,,f, ufuh.Jw£&pf!• 

.,,_ Jz,,,w~w& pl11"11{_utl11Up1 p- d.J"'L J.. ""'Jf't"'Jfr& wJpwpJ.frtLhpfr wnbg1t•
/JJn'11Lhpfog, 9- /!"'Jn• "''l.'1&sn•Psn•Lfot1, '1- uhJuJfr4 w'l.'1hsn•PJn<£fr9 (inuturw

iinu1Lhp1' w11wifr£ d.J..) 

'lwrznptpJ/_nLt/ t nL'l'lw.!frq -"- -':npfr'lnfiw•qwL phn'it</_wq/! ' l/wJptwJ/rfi wil

p.iupA.frltbp,fr9 UJnL1ibpfrli .t;wrznp11i/_nrz pbti.it<[_wqpt,bpfr Jbqn.Jlint1'p 1 np

Ufh1u ftwitnfi, nprtzt/._nLil t JipwLnb'l wzfuwurn'l bpqnL qw.ilptwJ/rfi wJpwp

..1/ri_Cihpfr W11__'1b9nLpJwf, ·Lnwq (ur/i'u §4. 3)t 

'1wJnw1frL wJpwpJ.frlli'bpfr9 uiwitl! -':wrznp'f<f_nrz ~flzuwfi JhbnLPJnL-

1'[! npn.zblnL <:wJwp it"fwLnuJl(w-':wpJwp t ftw11nL9bL bL.pwJpwpA.frzwJ}rit 
.t;b~witfr {bf.twpwitwJJrit {wqwq_qJwf, wq_'lJwfi q{rb(!t /!uur 11pnLJ, tq. 4. 26-

ntil 9"LJ9 urt/._wu A u1w1il! {w'l"f''l</_"'l pb11tt/._wbl!/r Jbun1;,fl1wit Lnbuw-

1/ bur fr9, witJN[bh,pfr wfifiU[ wuur in b'l'"' pw1zJund l! qlfrLfr 1w1 npfr 'lb"f pnul 

Jfr~frit wfrp</_bbp,fr9 J·/).q[! qwq_qfr UJwit w11wit9pni/_1 bltbtni/_ wtfri/_1''1pfr9 

.t;Hwtfr·f, t/rnfuwL9</_n'l F max nL'lrzwA.faq ~"bznMJt9 ( urb' u § 4. 7 ), ftwJl'tw-

Jfait wilpwpJ./ii_bhpfr9 A u1witp .t:w'l"l''lt/._n'l wnwt/._blwqntJit nL'l'lwA.frq 

Sitzil wit JbttnLfJJntit[! 4Lfritfo' 

(4·20) 

lJnwitwqfr A u1wL 'lfrJw9fr B uiwit </_pw qnpbnrz nL'l'lwd,.frq -G.tznLJ(! 

w 1,, 'lb"l/!"LJ 'ufrtfr tq_w'l"''f"LJLl!' 

(4· 21) 
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:681 
•rw-~ 't 'S § 

'l'f fmpJ7;/ J'f'l'lwleJw7'1L7ur /Fm 11 JJ'l'lfm'lm;/ 'lmrZuJu ifilfmp'lu'f;/ '1ifrnl7fl • 

1r1u'1mbJm'1~1' ijuinif'!. ij71Jqp '!.min j f1Uf 

-vmJi/? Ji/'fmpfl,v'{J '1i/J'f1f'{n lLuJrm rwJqilf1,lfl LuGqf1,1u7 Jq'!74vJmJp1m 

-'!i/fmlJrmt, 1r1u-b '!!6 'f ·'1'! fmpui1 j GiwG n'lln7'!i/ 'rwJq'!'1mbJm'1 

·mr ijuini/'! '!.m'1m'!.ubijJ.u:r ijJq.fl,'11m'{'JmJ 71 .ijuini/'!. ij71Jq,p Gf1,mJ'l ,'!i/J!/'!. 

-wFn ijJ'1'!'1m'lmlJl '!m'1m'!Tm1 '!'I rwbJuLm;r pw fmGm'!uJui'!lf'1 nqln 

-Ju Jd'f,m pfl,v'{rl '1"f rnf qn '!m'1 m fl,ubijJ u }!n'!f~'f'1'Jm p3,m }\ '!m rG'1•mlnub '1wui 

•m:r ijJ'l'l,ilfmplJv'lJ uinJ J'llqil'!,'{l '!m'1mJ''ldmf1,1ufb,Jm '1ilm:rmi/JJ tpuJq]r 

-nm'!mJ fmpJ'fJ ({6e}) J'f1u-l8-L-II unH') ~ pupluJu J'!wfe}1uf'{!' 

i{Ju '~ ilfm}ri'l,v'IJ ?1uuim:r J,iffmp'!,vqJ lt-frnT'lfl :.HmP.~uqd ~~pnrq(\ 
111/mf Gijlm ,'11'1 71 lm G4n/mv 

_,,'leJ 1!/'!.wb'!.J '( ilui'lln J'!1uieJwLLw wpmil ni/1'1.IJJmplm:r J'1m'lm6J2 
. :uilu'1 '1mvJmGmJ j r1upfJ1ub'!.J J?m'! 

-wbJmln nij1qJmuim'1 J'1·Jmplm:r '!m'1m'1ijmmwn i/'1m'!mlJl '1nif1 'puilGf1,mV 

-m '!m?m1Jim'1J'1 i/?im'!1ubJmln ~ fmprumJif? m'! J,u if'!mi/ <mJp '!min if!' 

-~Gij71Ju 1'1JbmLq w j i/'1'1Jm'1 J rmi tfiulLuJ pm Jpw J\\ fm plµ Ju Gij'!.1ui eJ 

-wG'lbbm '!.m'1.mmmGmJ ,'lfi' ''!m'1mJb ,,'If} wrmi/' 1(-b '!!6 ·r ·?'!) rw'1mb 

-Jm'1,mr ijwnl/'! ifrrJ'fp '!min Gi/'11 '!.i/mmln j rwpbJuLm:r JJ.u 'J\\ ,pup1u 

fmGmlJuJm'!!J'1 '( p1up.'!,ijJmnfutfr '!.'1Ju'!m'1m'!.mrimln J'!.1.uieJwG'lbbm 1UJ' 

-mil LufJu-b mJp ijwmln Lupfl,ui-b 71Jqp Gij'!.1uin 71m'!, nqln"l'!.i/ 'i/'1i/'1Jq 
_ •'!i/ U1fl,'f l""'I' Luvf ijilfm pfl,v'{J fm pnflmJ if6mwnm ift Jmn 

-mpm:r i/'!.i/1 Jw'!lff'UJ' L.uvf Lu'1'1 lmvm r1u'11mbJm'1ml' '!.mrG?mJpm ijil 

-ri/:r 71 '1,min Gi/pwlfl,'$-Mm Ju 'n'lln'!.im j J'flUfJW'l,J '!.'!1uif17upi/nfl,qU1fl,i/ 

.nij'l,i/Uq'p 1]r.uJwilnj fmpnflmJ i/tm?mJmnmpm:r •ilqpJml''['!t 1qf1,i/Jmnfutfr 

j rw]iJuim1iweJ iJJ•-,uflnj fmpnflmJ tfrm7mJmn·mpm:r'!.m 1Jmp1l'!,y wrmil 

-''!.mieJwJ'i'JmJ ijil'!,ql wnJ 'pu?muimlnfl, '!.ml'G'lbJmln ijJq'!'1Jmplm7 
tj f1,7Tmil ijJq'!?m'!mlJl J-s LquiJu 

'{ ti·t) 
•s'WM.lL-=Jf\\ •slWM.JL+=lA\ 

,if'!.i/1'1 mJp '1,mi flwJ'i'Jmd 

z fmpliuJu 6ijflf1u71J11'1mr i/'!ui'l-b J'!.1uifl'1Uf'fl' '!.i/fm'1Jmplm:r ijilfmp 

-'!vqJ Lu?;,'{ lmvm Gifpwl'!,y Wf'mil L.upbJuLm:r J'!mifl1uf1,Tm1 l''f-b l ijJq11 

-1q'!.mln 1Jmfe)wJm'1J'I S ijJquimln '!.m'1m'!fm'1J'I i/d''!.lfl 'punijlnni'fl 

:ZWM.-,J 1'·1 u l f1, y '!. m '1·m nm G m.J ,r1urLu'1 '1mvm11 

-m:rm'IrL.u:r '1mi/ <iUIM.+ ,Jp1ul'!.Y '!m'1;mJb 'fmf7u'1 nqltr 

-nim <1urmil j pwbbm JpmiflwLL1u I' Lu '1 m '!.I' Lu :r .IJ1mfl,mJ'mpmifp 

'j J'f'UfJu-b '!i/rmil mJp ijJquimln 6m'1mlni{b·'!m} i/d''!'l2 ''!if'1.ijbJ11 71 '!i/J9111 

-min '!ifilmuiJm ifil'!qZ ~ J11U p-liJuLm :r '!'lJu'!m?mlif l''!m J p1ulf1,y. 1u I'm(/' 
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t(f'/=l/..) f'l j p1up°'Jwbf1,il 

Jmrm:r ijilfm"fr'!.vqJ wrmil il'!.wieJ1uf'll' ijG?mfJu-b '!.mfe}7Uij1mmu7 

i(t 'f ·g § n,qm) pu71fm'!.mJ (Ol '!!}, ~ p1upl.uJu mJp· '!.miffiuJ 

-'{'JmJ z fmp,lm:r Gijffi1u71J11?1mp i/'!.m·q-b J'!.1uifl;iuf'lf' ij-tui\\ tj 'r1uy.m puct 

-'!.'{Jo '!.i/Tmf-b '!.mif11uJ'i'JmJ uinJ '(r,r/1u-b'1) mw? WM. ,J'!.1uieJw'1m'!.ml'I 

pijuimpJu'! if?ijJbmLmJ ( '!.m'1m'1i/mmuin) '!.i/lif r ijilfmpfl,vqJ 1upm(/' 

tui/Jq'I, 'lmFeJwG7bbm ij7ijJumL 

-mJ ( '!m?m'1ifmmuin) '!i/lijp 'Jfmi/r ijilfmp'!vqJ 1upmil 1qJmuim'1 J'1Jmp 

-l.m;r j pwpJuim1iweJ J'1Uil1/n'lb ijJq'l,il'lmL'lui ijlnijw g 71 'if •Gij-'if' l p1u11 

'-G'!.m i/7 '!i/'i17ifveJ J'!.1uf£17uJqJm1Jm:r 1JmiffruJ'{'JmJ GIJmJ'!. JJq 'n11·~9'1J'mp 
-lm;r JJqil'llfl 'lm?mJbmuiJm 'lmiflwJ'i'JmJ I' 98 11l1'!ifJJ 1G1upm(/' (-b 

tn/m'i' Gijim pm'1 lm Glfnfm'i' 1qfJ.u-b ~ LuJm'1 

ilpw XllUIH mJp '!.min g /Id 71 V ,'Id 'pwJu uinJ '( J '!!,6 'f •'1''!.) rw'1m'1 

-Jm'1mr i/'!uJui'l'l'1 'lmif!!wJ'lmf wuiu-b ij71Jqp i/'!mf'l:r. '!i/im7'•1fJmdpmfl 

-'!.'{ J'lmfn g rm'1· v ~ rwpbJuLm:r Jpw XllUIH J.u 'j f1Uf'J1Ub'!j 

•(!, •p § n,11w) ~ 
'Jf1U 'lm?m'lul11/Ju;r LufJu-b mJp '1P'lm ?''11' if.7if'fJmJpm 'l_.,...,,lH h9milu 

.. (£i·t) •f. :i M.•lJH-xewH 

,Jrmiflw'l-bo i/f-b 'lm•rrlibm fmpJqJ pw 

-9t'f ·?'!J j p1upl,uJu nqln'!i1u'l <J'lmin j pwpbJuLm:r p,uGµlqp i/'!mfq~ 

tJi/fm7if'i'JmJpmfl'l'I JJu 'ilpw 'lm'1m'!ubijJu;r LuGmlmvm Gijpw'1in1qbJm 

'fJ'l'!?m1imn 4'J'1'!7tf'i'JmJrm 'lifimlJrm? 111?Jq LuuimnfZm U'{tnmifJJ 

1Jpmrm,m'1'! ij'i/G'lmv 

-m i/Lwiy ij71ilJ'l'l '!min j 'l'l1uiflriu'!uJm'!'l?mmJm ijpw a 'l:--a L'luiJu 

((;l'; ·t) ·~·,iua-u''"W ·a•ew.a=xewW 

,'!'l'li/1'1 JJq'!.Ul'l'ff'iUJ' Luvf Lu'lmnfnmuimlnmrm:;, '!i/Jqpw 

<l!Wa 7J Xl!Ula JmJm71uiq7 tp1u-J '!!6 'f '?'J fmpui .~ 6fw6 n'{,fn7'J1 'nqm 

-'!Tm '!.i/J'l'lwin i/'1m'lmlJl j pw"JrG'!.mnfui/t Jpwl'!"J -bqfmLLw LupbJuL 

-m:r '!.i/J'l'l'lmf'l:r '!i/fm7ij'fJmJpmfl:'l'I GijJq'!7i/'i'Jm,Jpm '!i/fmlJpmt, 

JJ1ulln/ 

.J~b 'lmrl,-bmlJm:,-'liflm'lmJm'l'f> V if'l 
-m~'I> 'liflm7iffJmdrmfl'l'I -d 'nifh1luJu 

il'l1UTfl1uf'lr 'll1Ubml7pmum 'lmrllbmlJm:,. 

41iflm'lmJm'l'f:t if'lmn:,-'liflm7iffJmdrmfi'l'f 

i/i!Jifb ifJ'f'l7iffJmdrm 'l'/FmlJrm~ -m 

•Jmrm:,-wl7ZuJu J'l 

-1Ulfl1u~'fr 'll1Ubml7pmum 'lmrZ'l:J 'lmlJm'l 

-11bi{Ju:, 11 hiffm11JU bupbJubm:,-J'lmln 

GifJ'l'l71ffJmdrm 'l'1fmlJpm1i '9?: ·t •'1'1. 

'fi s!'J·'fi '/'J ·'f; '-~ / , -., .. " , n· --·-v------::--,,_i '· -\.----J -. ,__ __ ·---I ('1 
, ----_:_:.:L __ c __ .{------.:i ·--., 

f-:=:J.:-::~>~=~-~-~ --_s_:__ 
.--....---------¥----~----',I--. 

,,.,;~_";··~-~H""J '""; '°("' 
s . 
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-Jm? pul'l'Ivm iflilm:, ,n'41'1'1Jm plm:, ?mui 'ImTf1wG'lbllm if JMilfm pfJv'IJ 

lfJ91J7iffJmdl'm 1Jt/FmlJl'm'1 '1m'ImlJl 'Im'1m'IFm1 'f,G1if71Ju '"Jiu'lliflnnF'fl 

•(a; ·r ·'1'I) 

llif'IuJui'I'1'1 bfm ilJM'I'uFffr1uJu"]im119:, ifJ"l'I'1m'ImlJl ifl'1m'I 

-mi! w buplJuib !''bu? if.f' Gif'IuJui'I'1'1 'Imlrmt/rm7mJ'1#'1 t/'1iu1J ,'I-'X 

'( /,6 ., 

·?'I) UJ'{:, if,'IuJui'I'1'1 'Im'1mt/rm7mJ?J'1 mJ'I ~ l''u'I?''Iill'm:, 

.(nuilln'lh ifJ'l'I'1m'ImlJ'l ln.ifuimif'I' if?uld ilJu 
1
Gif'I·uJui'I'l'1 'ImFlf 

-wr.nlu'1 if?uhl il'I1uFtfwJu"]imv'1:, t/'1m'ImlJl bu"Ji'1Jm"]i•lm:, ,'I-OX 

·~ Ul''J'li'1 il-u JJ'I '( 1-U)!:'O~W 
·~ bfwb il-u JJ'I 'U!:'o=w 

'~ 'IPt/fi ifJ91J'1m1JmlJl 1Jm'1m1JFml t/'1tu1J 1JtfFml'1u'1f'1ml'J9l il-u b'lr.nJu 

i'=! 

~g<;·t) •( J.x :_\ z;/~ x +( u/ l ))/I =d•J 

"' 
,Gif1J1uF£/rrur.nFm:,mr.nJm lmF71ui9:, ~ f'lU"JiluJu Jml'm:, t/'1m'Iml 

-Jill 'Im'1mtJFm1 bu"]i?Jm"]ilm:, (ili!'Imr.nmn/lm 'lm'1fT1f,mJmr.n q·Jl/'I?m'ImlJZ 

·rtm'1m1Jfm'1Jlf wl9'Ivm tfPlm:, fl'IJmvm) il'I1uFtfwf'11' ifJu '({E: 'l} n,91.11) 

]ruG?mfJub ds3 19J'h.mfl~u'IJ ~ if'19Jm'1 f"7lf Ju]rmuiu•I' il1il1Jmr.nmn/:lm 'Im? 

-mfmJmr.n "ifnm?Jm? ''It/'1m'ImlJZ bup11.11qb 'IFmifl' ~ l'w]rbJubm:, iliffmp 

-'Iv'IJ 71 '~ ml'bmJ</;mifb uilu'1 ?mfJmGmJ il'1'r<'mf Ju 'pul91J1ub'Iil 'nifl9? 

-JmpZm:, ifbuf.Jql' ifJ'l'Il''un/ut/rmbqr.n mnil 'IJ'l'I'1m'ImlJl 'Im'1m'IFm~ 

l''uifltt9lt i/if'lmutmn{lm 

'lm7m('mJmut mJ'l 'lml''{n/n 'lmpnfufmb 

.7.,, if7u1J 'lifTmf'"~r7mpJy;r ·a •t +1. 

tilil'Imuimnfl,m 'Jm'1mfmJmur 

.,nm'1Jm'1 71 Jmdm71ui9:, 
1
il1J1uFf11un/ut/rmb9m 4''11fmf .t/''ImJm'Il{!r ifJFm(' 

<f71J9p ifJ'l'I1ufn l•9'1,vm7 {/il1m:, ~ ifl'IJm? f'1UIJm'1m'IfJub nif1'1'1Jmp.lm.~ 

il'1m'Im6Jl ?mr.n 1JmFtfwG'lb7im i/iffmp'Jvq.J ifJ'1'I7'iffJ.mJl'm IJi/fmlJrml/ 

l'wil'lnqb ifJMiJ7'1'11fl ifl9pm 71 w·?Jq 1Jml'm:, 4J'l'I1.uFn ifJ'lillJqZ il7'ifvrf 

-miff' if''I1u '1,1uFf/1u'1m1Jml1J G4mq'1mnqm 1Jm'1m'IfJub ilpiuvmplm:, ifil'Im"' 

··mn/lm 'Im'1mfmJmm ifnm?Jm? Ju 
1
ilti!'I.ml'mb1Jm:, fJFm 1'1l'I ~ ,,,Jm7 

1bJm'1,ml':m:, f1Jm:, n11l11 

-Ju~ l''"P'1JmpZm:r 71 l'w"Jimifb '1m'ImlJZ Jwn'ImilmJwF p'uvmyuimln ?n•/ 

06J 
bf pi ''Iif J'l'I?m'ImlJl JuluJ '1m 'Im f'mp.mif I' 'I'l f'lU pb·Ju bm:;-p,u/nJ9'1 t/rmT 

-mJmnm]rm:, ( 1J1Fm 71 'It/l'.mif 'il'I1u•Ff 'ilf.mpb'Imb 1Jm'1mt/r9n if;J'I'll) i!J'l'I 

-dfmp'Iv'IJ fmGm'I.fl t(/,6 'p ·?·'I) G'ImJ'l 71m'J f'1UpmJbJ'l'I 'I'l 69·1' lj'il'Imui 

-mnflm 'ui9:, tfJM?m'ImlJl nwFp pul9'1,'if1 fm]rlnm'1 ]ruFmf'bmJ</;mifb 'It/F 

-mlnm? 1Jm'1m'Iu111/Ju:;-;J'IuJu ''IifJ'l'I'1m1mlJl i-1 if'IJulJ 'IlfFmf'1U'1f'1mp 

-J9l ·~ pu"JiG'Imn/~t/r 'I'1Ju'Im'1f"lifp'(l,m m'I Ju if'Imif 'l'~uil'ln9b i/iffmp'Iv'ld 

bupbJubm:, G.JjJ'f'I7'iffJmdl'm 'Iif'FmlJl'm'1 fJFmifl' m/lmb ~ mFm:;-if ilf1hu'IJ 

'Im?mfmJmm ifil'lmuimn/lm ifnm'1Jm'1 mJp ifil'Imuimn/Zm ifJq1J'1m'ImlJl 'Im'r 

-m'IFml '1,Fm'1mn 1bJm?ml'm!r 1Jm'1mfmJmm 'Im'1mlburlpm '1'11' ~ p1ufb9uin 

1119:, ifJ9JJmui n1uFI' 71 ifJ'l'I1uFn ifnm'1Jm? {il?fmf) 'Iml'bmJ</;mifb bf'(] 

tmrb1mJ</;mt/b 'lifi.mln 
-m'1 1Jm'1m1JubifJu:, ~ f''1U1Jmnefb'Im:, Jm1'1m:, t/'nm?,Jm? il.?lfmf mlu'1 f'1U't 

-1uFfiwf1Jm:, Jif 'fmpfJubmJif puJqlmn t/rm7mJulun/ 'P!.uui9d£im'1Jq 

~mm 9mrdrnSqhhll}, ~Hm}t9uq•( 
~J!{'Ji~vJmilpm 'J~rm6Jpm~ il19mmmnflm 1.Jm~m~mJmm ~nm~Jmtr ·z 

.. 
tl'w-[81 'U} ~ fmpJ9J (i11J1uFf11uG'lbbm '1ifl'nF9n fmum 

ifplm:,) Gifl'wG?minub '11u;r.nm:, ifJ'l'Iiff'mP.'lv'IJ '1m'It/Jo 'I"'l''1Jm]rlf11j 

ifi'l''I'f·Z 'Im?mJ9.dm'IwfbJm ?Jm:,mifl' "]iuJ91Jlif'fJmdpm 'Iif'FmlJl'm#J 

tnif1'1'1JmpZm:, (Jmpm'1 'mp 
-J'I</; ''Imf'fj) ilJM'1m'IwbJmln ifJ'l'I'1m'lmlJ'l ]ruil7ifvf1 Jr.n'll' •/19p.m 71 1'~ 
f''UPIJVm ~ ifmm'1:'I il'I1u•ftJrruG'lb:bm if1il'fmp1J119J '1iff'nF'ln bl/ymbb1u 

t(?mur. 
'ImfjiJJG9!Jbm if'ilfmp1J11'1,J bu'Imn/nmUJmlnml'm:, 'I'17lf 'lt/lmvm ''1mifl' 

lfJ'l'If''UIJrnuimui f'1Uillnqb ifJqil'Iql buG9'I1u7 J'l'I7iffJmdl'm 'IifTmlJpm'1J 

?mui 'JmFtJ1UG'fbbm ifJ'l'Iil'fmp'Iv'ld '1#pnT9n bu'Imn/nmuimlnml'm:, 'lifil 

-'f•7ff bJuiJ?J'I 71 rp/lmvm ifJ'l'IJ'1U1Jmuimm ~ l'r1upJmuim'1 il'1JmpZm7 

1(i/'1m1Tmn G'ImVIJJ) ilfmp:hfJmb if·liffJmJl'rm 'ltf'Finl 

-Jilpm? 71 ilfmpDIJmb if·J9'Imi/G'1riuJuin.'Iu?, Julud bup'JU1D 7llifl' if.J'l'Iiff·m]r 

-Jilui'1 d-J 71 m-m ~ p1u'1om'IwJmln l'll' Jif 'IJu 1Giffmpb'Imb 1() ]ru7'1'f 

-1'1 }u71fm'Imd IJf'"IJ 'I'I l''"lJJJu 
1
l'63 ,,·13 ,il!1J1uFf1.1uf'11' ifp1U 'r.i/!'ni'I" 

bufJub f'lU'1mbJm'1:mf' if?mpJmrl IJmfn 1ilfmpb'lmb IJmTf bu'1'f mJp if'r 

-fmf 71 i/Jq'Ifmpb'Imb 'Im'1mt/r'f,n ifJMmif·G?wJm,,,'Iu? Julud bup1JU1ft 71J'I.,,, 

Gtfilfm]rJlu.? m-m fmpU1 GflUG l"'u-b '!:6 •p ·'1''I ~ l''u'1m'J1U'Jmln l'll' 

Jif 'I.Ju 
1
Gi/'i('m]rb'I.mb 6() pull/1.1'11 ,]ru7'T'm'I,mJ ( G ·!:) 'l'I l'fluluJu 16'63 •6'ra: 

,il'I1u!f1'"f'll' ifP'" '1ifl'nT9n bufJub r1u'1mbJm'1m11 if7Jqp 'Jmfn 

tn/mp Giflm ,'Id 71 lm GV.n/mf ,'If/ 
19fJu'h ~ buJm? ''Iiff'mil 119.lnl'Iif 'ililfmp'Ju'IJ '111/!'nFqn 1Jm'1.m'JubifJu7 



116-e1 
CUI 
-1Jv9d i!Ju 1Jmrm:r tf'!mf'l!r 1JtfFm?myJmd nqln"l•IJt/ ~ r1upJmmm? rwJq11, 

-ilfmpmm:r '!min ilrwZuJu tfJ9.p1u '!m?m'!Tml 71 tfJMm'!'lJ'UJ' Luuf um 

-9~ Gwlq1Jmb il1J1uldwf'll' tf'JMl'wbbm?m:r tfJFmf tf71Jqp tfJqlJwfn 

(~·t) ,nJds::>;dtM-=\7 

,'!ff'Jt/nfm 'ilGtf.?'fnfwlub ds;, fmpZuJu pu71fm1Jmd ( !l6 •t) lm'!Cf'!lU t/'m 
-m?IJ ~ ilm7ln nitfl7Z11Ju illJwfdwnf,upmLqm V mfm:r11,m mlnm 1iJil'1Jmmmn/ 

-Zim '!m?mfmJmm tfnm?.Jm? 71m1J l'"u'p'Jvm ·~ tfpZm!r 'lff'I ?ntf 'pu71ym11,md 

(86 •t) lqZµJu ~ il'mqln ?mm 1JmfgwG9:b:bm tfJ'l'!il'fmp.IJvqd tfJ91JltfyJmd 

-rm IJtflmlJrm? i1Jq11,rwllbm?m:r tfJqlJwfn tfJM?m'!mlJZ il"ltfvdmt/p 

•iJJ911, 
-fmpZuJu Gtf?1mn'1ufLm IJl1UIJ 'l,'l'Jt/1? n71 ilJCf'!['lU/Jbm?m:r tfJFmf tfJq1J1ufn 

Jmdm71mq:r 'tf1J1·u"l [''un/upmLqm ( IJml'bmJtf;mtf/J 1Jt/Fmlnm? 1Jm?rn1JubtfJ 

-u:r J IJIJ,fwlJ) il?fmf Ju 1l91J1ull1Jil ~ tflqJm?· r1uifln9/J tfJMiffmplJvqd 11,t/F 

•m"lqyJmJ'i'm mlnm 1Jq1Jil'"ltfvd tflqpm 71 w?Jq tf'!w 1J?m1Jm6dZ dJq 

tiJ'JqlJ{>mplµJu Gtf-6 ?mn1uTLm fmplqpm:r '!'1'!41? ilJqlJpw/J 

-bm?im:r tfJFmf ifrrJqp tfJ91JwFn Jmdm71m9:r 'o=V ,m?"l (1,,fmf rm,, 
qJFmf t/71.Jqp tfJ'l'!wfn ,~ 1JIJT1u'!) rwn/µpmLqm t/?m'!wbJmln ( ililfmp 
-'!vqd '!mlp fmpn/Zmd ,,tfJmqrtfn 'ilfmpb°'Jmb '!m?mpqn tfil'fmpG1uum? 

~?mlJtfJo) r1uifln9l.i t/'iffmp1J119d ,,.,lJ'mqrifn 71 t/,,m1JmoJZ ?tfJmqrifn 
•illmf71mq:r 

lm1J'1'!1u i/'111m,,1J ~ il'mqln ntflqJmmm,, ilJq11,,,Jmplm:r fmpJqd ilJq'p 

(St;·t) -. ,v(lv+M=
3
M 

,il111u/Jlim,,m:r '!m,,mbymvm tfJFmf tf71Jq]r tfJq11,1ufn u1mq:r BtfJu 

(L6·t) '"J/d'M-=v 

,illJ1uldwn/,upmLqm V mlm:r'lm ~ rw"JrZuJu Gtf'lnuJmnm"Jrm:r (96 ·t) 'BtfJ 

-Ml''ullbm,,m!r 'a 71 V'M fmpZuJu Btf,,mnwTLm lmfZ.tf:;r1uJq]r pulq1J1q 
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Gif'l1UTtf1uGqb 

-bm 1Urmil -b •Gif'l1uftJ1uG9bbm biff 

-mLlnu ifJ'l'l1iffJmJrm -'{ 'Gif'l1UTfi 

-lUG'fbbm 'lm7m'lubifJu:, ifJ'l'l1¢'rJmJ 

-rm -b 'Gifilfmp'lv'IJ 'lmff 'I 'lm>,mur 

-lJr LufbJuLm:, Gif>,fmf -b 'Gif'l1ufti 

-wnjufmL'I"' Jupmifr I ="17 -J 'ilb 

-•lm>,mrm:r 'lm7m'lrif:r if7m'lmlJl -m 

·GifrpuftliuG'lbbm ifJ'l'l 

-ilfmf'l"'IJ J'IJJmur ilJ'l·'lJJUflnJ ifJ'l'l 

-ur'l'lrur Luuf 'I ilbJm>,mrm:r 'lmlim'l 

-rif:r if>,m'lmlJl 'lm7m'lfm} ·g6 •t ·>,'!. 

:Mg-=dIM ,il·Jmrwb tfJq.11,['w/Jbm?m:r Lu,,9 

lmvm rwJfmf tf"'1J9]r tf·J91J1uln Gtf.il'fmp1J119d 11,i/ifmmJm ,'!-dl"M 

'il1J1ufdwn/upmLqm mFm:r'!m ,'!-V 

,v'Mg-=''J J '!Jmr1ub ifJ911,r1u'iibm,,m:r VM tfJ'l'! 

66J. 

-win tf,,mlJm'lJZ 1Jm,,w11,fml Btfrwn/.upmLqm Jupmtfl' i=V il--IIJ LqmJu 

(gt;·t) •o=-dc~+'V u J 

,ilrwJmnm"Jrm:r 1Jm?m'!u1Jm? tf'h~dql' tfJ'l'!l'wn/upmLqm il'IJqJb 

·lnJq? lmF71mq:r ~ rw"Jrl'uJu 'il1Jwld11-1nf.upmL9m 1Jm?:mbym11m ( tf? 

-fmf) i/''!mJm'!'l!r f·mvm tfpZm:r 1i11Jwfd1uf'll' tfJ'l'!l''u/Jbm?m:r Lu?q lmvm· 

rwJFmf tf'?Jqp tfJnwln Gtf1J1.uFgwGq/J'bm tfJ9,1Jil'fm]rlfl,11qd IJtfil'mmJYI 

til1J1ufd1Uf'fl' 'Jmp/Jbm?m:r v~ 71m'! ~ fm]r· 
-Jqd pnu?.mnwTLm 11,T1u'fl. 1puJ971('i'm1Jmd fmpJqd ['lU-6 ?mnwFLm t/f.mp 

-lqpm:r ~qluJu rw"frJm ~ /JJ1u:rJun/ il'!wfd'1uf'll' tf·Jq11,r·1uli1b',;,?m:r 'a 'rriuil' 

-lnq/J i/''!mJm'!'l!r .pJmZIJm tfr!Jqp 'rwJqlJ1ufn ?tfB'!mlifl'' 71 fU!r lf'ilfmp'mm:r 

11,m?mn/up.u·t/> 1J'l'!l''u/Jbm?m:r 'a 1Jmb1? lmum rwJTmf ,,.,,Jq]i tfJMwftr 

( IJ1Fm 71 tf rmil' ''lwFp 'fmpb11,mb 1Jm?mpqn t/il'IJqZ) puJq1Jil'fmp11,vqd 'It/Fm? 

-JmpZm:r pul91Jvqd ilbJm?mrm:r 'lm+m'll't/( :J'l'!l''u/Jbm?m:r V'M IJmblr 

lmvm l''"JMwfn '1-V r1u1n.fiupmL9m 1Jm?m1Jub.tfJu:r Jupmtfl' pu·lq/JJuL· 

-m:r 'r1u?m/JJm?ml' tflnm? '11,tfbJm?mrm:r '!m?m'!l't/!r frnplJwll'!:J :(86 'y 

•?'!} ilrwnjupmLqm '!iflmfb tf'dlmf tf71Jqp tfJqlJ?m'!b'!m? l l''"n/'!m'1 

iJJu •Luy tflnm? "ltfGwGmJl p.u1MGml' lq['' tfbJm?'f"l'm!r fmpJm tfpGmmnJr 

rw.iflnq/J nfm ilbJm?mrm:r 1Jm?·m1Jl'tf!r tfll1ud\r/J' tfJ'l'!l'wn/upmLqs 

:ii IJ1U r driun/ u1frm Lq m IJm,,,,,, IJubifJu !r v tfJF mf 1"1J '1 p tf J '1 IJ'U r n ~ J'l,U 'Jffl tr 

-tf/J'!m!r il11,wlg1Uf'.lfl' Ulfm:r'f(m ?imtfp ntfl;q.?Jmplm:r p.u/J'>111f'll' lmlZ'.tf'!r,uJqp

J md m71wq !r 'ml'u1? ? myJmGm d ~ ['lU p111,wll11Jil il1?m IJ1U bJ m In niflq? J m pZm !r 

il?m'!mOJ2 tpullud'll' ifJMl''un/upmLqm lqJmmm? ~ Jml'Jm:rm?mmmln'! 

il?JmpZm:r 11,m?w?"'1mmmn tfdq1J?'f111JmHIZ dJm:r ?>dm:rmt/1' puJq1J?m11,b1Jm1r 
fm]rBmt/l' puJqlnm?mllu:r mq:r tf?m'!wbJmln 'fmG?mJrm l''"il'l't/( 

.6~J!f'JHmli'Juqd 'J~'l'Jmum 
Jl1UJ!f1Jl.Ufn\ ll1nuluJu ~Jqh~~ ·1: 

:g't:=ds;, Jmrm:r tf?m1JmlJZ 'Ir.Fm rwil'lnq/J t/'?1u·ld 1Jtflmr1u?f?mp 

-Jql fm]rm BllUG r1u-1.i 't •?IJ. :il?m'!moJZ /JJuJ?Jq fmpZm:r Gifmm?my: 

mull' 71 ?'II' tf?ul'd r1uJr·1Jmb ~ l''"JM11,mrfmln mnmln'!'!m lqp:mvm Gtfur 
-q?mnqm ifil'1J1Ul/JJm 1Jm?mJ/J ifd'!mmmn/Zm 'J.m?mfmJmm ifnm?Jm'1 

:(il171fm11,md (66 •t) n,qm) puG 

-?mfJub ds;, lq?mmlnmpbmd ilrwllbm?m:r llJ Lu?q lmvm Gtfriun/upmLqur 

Ju]rmt/•[' if?m1JmldZ 11,m?m'!fml ~ ilmqln 1i/'il'11,mmmn/Zm IJffl,,mfmJmm 'fnm,, 



S:6l 
'Jmff/wJl'm i/J9'1,ilfmpuim:, if9f/ 111m~u'J Jl'ml'uim'1'J i/.ifG'1,m11m 'Jm'1m'Jfm'1 

-J9 tfJ'f'J1ufn 'J'I J'lU'JG'Jm uui9:, Gtf'1JmpZm:, 'Jm'1m'1tfuimuin i/'1m<JmlJ2 

ilprnJm~ll' ~J!J~Hm~mm7 ·9 

1L9uimi/1' ui9:, '1,mFf/wG9Ubm btfvmLLw tfJ'l'Jli/f 

-Jmdl'1m 'Ji/FmlJl'm'1 <JFmifl' l91J11m i/Jrl,m:, ~ J'1upJuim1Fwf/ i1J9bi/y. Lu'1q 

lm11m GtJ.pw 'Jm'1im'JubtfJu:, 'Jmp/7ml'lbdm ifJ'l'J'1m7Fmn tJJ'l'J7tJvJmJpm 

'JtfFmlJJ'mlJ IJ'1uJ'l'Jl'1.u8'1:mbwb J.ul.ud 7'{'1,llm fpZm:, ~ ifui9ln iliffmp'1,119d 

1Jm'1muiZp 'n'llnmJ'1,m:,u'fJU 71 n71n7'Ji/ 'n"f1,'IZuJu ilJ'lbtfy. Q 'N 'W 
1ilJ9p1u 

'Jm'1m1Jfm1 u•o110 11 :rno 71m'1,. lm'J'l'J1u ~ ifui,qln J'f,'"J"l'JmtfiGm'J4Jl"u'1 Jul 

-uJ fmpl.IJ i/:Jr(/i • r1uJu uin1i/ •7mui 'JmFf/':luGqhhm tfJ'l'Jiffmp'J119J ( l =!&.) 
'/11/uim l'J"'J 1~ n'lln'Jf m ' ( l < 111.) '1,i/lm'1Jm pZm:, n'l//n7'1J.i/' 'JJ'lbify. l'IZuJu ~ 
llui9/n J'1Uiffmpuim:, t-t Jml'm:, 'Jml''1'JmpZm:, i/i!/'if.j 71 i/•'1muim'Jl'i/( 

:nw ,ilui.'J'l!'"I' Lu11f Lu'J 

-mn/nmuimlnmpm:, 'JmJ'J 11 •Xl!WN ,ilp1u 'Jm'1m<Jfm'1J'I f'll'ffl'J'll'm (b 

108N ,il.p1u 'Jm'1m1Jfm'1J'I Lu'Jmnfnmuimlnml' 

-m:, IJmdlJ 71 ru1ww ,iluilJ'll'"I' Lu11f 1Jm'1mnmGmJ Jifu"/1m'J'll'"" ( J 

ra11N ,i/<,piu 'Jm'1m<Jfm'1.J'I 1Jmnf111mui 

-mlnmpm:, 'JmJ'J 71 •nww ,ilui''J'IJ'"I' Lu11f 'Jm'1mJIJ f'IJ'm'J'll'm (m 
•l''f.ZuJu ~ d'ur'fln pwJ'l'Jiffmp 

-uim:, 1Jt/Fm'1JmpZm:, Jml'm:t 'JmrG'11mbwb t/J' '!'I.I'm tfJ'1'1,iffmp'J11'1;J 
1J'l'Jiffmp,fJ11'fJ UufJub 

.,,,uimy.Jm'1 n.'llnJ,u. 'J'I p1upJmrm:, l'IJ'' 'JmrG'1mbw1i 711uuim:, iliffmp'J11'1d 

ptfJl fJmFf 71 n'lln71Jif •iPutfZJ,1 'J'fT1'1"'1t/r'ln tJJ9'1,7',t/v1JmJl'm 'JtfFmlJ'pmlJ 

'1'1up'Jllm i/7 tf.pZm:, l9.p <JmrG'1mbwb 

,,.1uuim:, iliffmp'1,119J (i/'1m1fmn G'!m11m ,Gtf11Z'1 'Jm'1mp'fn ifJ'l'J7tfvJmJpm 

1JJ/FmlJJ''m'1 Jl'mFf/w11mGmJ) i/J'f'J7tffJmJl'm 'Ji/fmlJl'm'1 71 1Ufmif 

1g' 0 ,ilJ'l'Jilfm p'J11'1J 71uimy.Jm'1 

'8'0 ,ilJ·'l'!ilfmp'1,119d 71uimJm'1fl'1 Ju]im'1m'Jmpmp 

'6'0 ,ilil'fmp·'J~·'IJ <Jm'1mmZI' 
·puJ'llJGtf'1mfJub '!mrB'1mb1u1i lmf71m 

-'{:, 19'1uimlnm/'1imJ ~ ifui'lln i/J'l'J'J1uTf/1uf'll' 'JtJfm'1JmpZm:, i/J'l'Jiffmp 

-'Jll'IJ (il'JwFf/iuG'lhbm i/iffmp'Jll'IJ '1i/l'nT'ln pul'f'Jllm i/PZm:,) ni/19'1Jmp 

-Zm:, 'J m I' G '1mb,u1 '11 u ui m:, i/ J 'I 'Jiff mp 'J 11 'I J uinJ 
I puJ'l'J 

-Gif'1mfJub 'Jml'G'1mbw1i 6'0=~4'. .(ilJ'lbt/y. 'JmnfnmuimlnmJ'mj G'JmJ'J J 
1J'Jf1u'J l'm'1} i/J'l'J'J1Uff/wf'll' 'Ji/Fm'1JmpZm:, ifd91Jil'tfimp'1,119J LufJub 71mmy 

-Jm'1 ,,.,,4 '!:6'o='cfi 1'f'1',lnmlnml'bmJ ~ diui'lln (iJJ9b'l/y. 'Jmnfnmuimlnmp 

-m:, G'JmJ'J .~ IJ'JllUIJ rm'1) ilJ'l'J'J1UFf/?Uf'fl' 'Ji/fm'1JmpZm:, i/d9'1,iffml1 

·-'!,119J LufJub 71uimJm'1J'I 1'1ui/ln9-b nFm •J91Jiffmp'J11'1J Jupm'1m'Jmpmf> 

t6l 
'17'fpm 71 w'1J'I 'J'I r1uG'1m'Jnmr l'IJ' 'Jmf'G'1mbriu1i tfJ'l'Jiffmp'Jv'IJ. (J 

'(1=~"'-'1=1cfi)ri/Jl l'wiJi'J11m .)' 
#Zm:, i/'1,1uFf/wf·'IJ' tfJu r(Ufm1'1IJ11'1J 'JmFy ''1m'f'HJo) iffmp'1,119J J"uprf1'1 

-m'1,mJ'mp '1'11' ~ f1UG'1m'Jnmp l'IJ' <JmrG'1mb1ub i/d9'1,iffm7''J11'1J ( m 

·ifln9lt 1u'1J'I 'J'I f1UpJ7JJmm n1/l9Z11Ju i/J·9b1tf-:;. ifJ9'1,iffmpuim:, 1Ji/fm'1Jmp 

-Zm:, Gtfp1uGfJml11u·b 1Jmltm'JJ''i/:;t tfJ9'1,iffm7''J11'1;:J 

'1'1uG'1•mb1u1i 71umm:, 71m1J ,/'1uifln7lt tfJ'l'J'J1uFrJ 

-1uG9ltbm '1f/J1nf9n '11n"f 'r1u,G'1mb1ub 'Jm'1m'Jpt/:, tfJ'l'Jiffmp"JfU'IJ 17Jmm 

-m? ~ ifui9ln J'luJ9ifln'llt Ju1u;:J •r.wG'1mh1·u1i NJ'l'Jiffmp'Jv'IJ .~ 1JIJF111'1, 

l'm'1) G'JmJ'J f1UJmmm'1 71 7,mniuFLm ifJ7bi/y. Q 'N 'W tfJ9'1,iffmpuim:, 

1JtfFm7JmpZm:, p1urbm'1 71U1'fj1U'1,Fm •i/J91JJ1UFln~ tfJ'l'JU1'1,'{J'"I' UPllf 'J'I 
1'1uG1urumlt Jmrm:, tJilfmp'Jrµ'IJ J7uf7'1,milmJ1UT Lufdub mJ7' t/'1m'JmlJ2 

ilp1u6~mlnub: (~Jqh~9); ~J!l'JJ~m~~uqtJ 't, 

''J'IJu'Jm'1muimp'IJ1m:, 1Ji/W'{'1,'1,1ufeJwuiZu'1 6'1,mJ'! -,71li/p tfJ'fq1uTn 

'1'1m'JmlJZ 'J'I f1UnfZmJ 71 if'JuJu •ilJ9bi/y. 'Jtf1m'1JmpZm:, Jmrm:r tfJ'l'J 

-iffm'fiuim:r '1,f1U'1, 6tf'J1uFeJwG9ltbm L9uimtJp tJJq71f w'1J'I tJJ'l'JJ'lU'Jmmmui 

'J'I f1U'Jmuin pu71ym'1,mJ ( 6'!l} UU1'fj Gwl'IZuJu (ilJ'fpw 'Jmltm'Jfm1 71 i/J'l'I 
... -U11J'ff"J' Luuf) i/J9btfy. 1'1uJ91Jiffmpuim:, 'Ji/fm'1JmpZm:, lmFZtf:,uJ7p tflmr 

-qnfn qtfTm'1mvJmJ uinil Jmpm:, t/7Tf J1uf71JmifmJJUf tfJ'l'Jf1U'Jmuims 

'If bJuJJiJq t/•IMJ"Uf!murmur 

-rt ''IV qtflmum tfJqqrwqmurmur -m 

· r1uil 

-lrrqb tfilfmpq117d Jitfrnf7n qmr11nfn qtfFmJi 

-Jm]•lm:, t/JimqmlJl qml/mqfm~ "6i "#' "?'I. 
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'"1· \ I b 1-r 
h3t:r: 'b I '''3 i~ 

~n tt-1--+ 'Z:b J- t'i 3 I ~'13 
(d (rn 

1(i/-[u] uinil l'm'1) 

pw-6i't ''1'J fmpJui ~ 6Fw6 n9lnl'1,t/ 'nqlnlJfm J9pw 1Jm'1m'JubtfJu:, fmGm'I 

-uJui'J'l'1 'J'I p1ufJub mJp tJJu •i/Luv 'Ji/fm'1mvJmJ Lu69'1,1u '1,1u!f/wuilu'1 

il9pJml'm!t '1,t/Jmpwb ( J'1urpuff/1UefJm:, t/'1m'JmlJZ) tfJ'1'J'J1uFfi.wuiZult 
tJJ'l'J1ufn JuluJ t/'1mrrmlJZ ~ J11U,.f1,1UU'JU mr9n/n 'Jt/Tm,,Jmplm:, I n7lnJu 

ni/1'1'1JmpZm:, il'1m'JmlJZ '1mui '1,mfeJwG'lltbm i/iffmp1J11'1J '1t/rnF'lfl 

1(J '!:i '1' ''1'J} iliffmpuim:, t-t 

4'1mltJm'1mr tfuini/'J tf71J'17' t/dri/'!t .,, ilJ7'1,iffm]iuim:, e-e 'i-i t/'1mltJm'1 

-mp t/71ifJq'1, 1u tJ71Jq]i t/'1,mvJmJ •iliffmpuim:r l-l tfJFmf i/71Jq]r '1,mFn 'J'ff 

1'1u]iJmpm:, J'l'Jiffmp<nm:, 1Jtflm7JmpZm:r '!mFn r1uifln9-b J1u'Jm:rrli1J(J 'P'"I' 
-wltbm'1m:, ~ pm'1 a~ pwJFmf .#mbm 71 puilfmp'1,119J '!l/ifmuiJm ~ fmp 
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-':wzqwpq/r'bt U1ni'iibpf! "lhuip t -':w·zi/_wpftbl 'i.Jwli zpfwbw•qfr -':w,f'flni{JJniLfr9 
11nipu' n P"I bu "I w•w w-': w q w L wpm w q bL in pn·Lni{JJ wJp w zfu w inn 'l ub·rtJ 4_ n 'l 

inwpp1 U1ni'iibp:Jt w,Jpn~f11wL -':wzi[wpqL .frphL9 ..t;wpflniflJniLnvJ Li -':wfT:fJni-

fJ1niLfa9 11nipu qwinwpniJ bL J':foiJ1wL91Jt9 wLqwju1 frb' .Jhq lifJb' J1nw -':wp

{Jn.j11ni'iiniJ -':w·zqwP,qh(fru "l'bmp t Lqwinp ni'i.Jb•Lwl LpwL9 -Aqqw.tp,fr wq_-

11h9ni{JJnLhf!1 U1wL -':w·zqwpqwJfrL hp.qwpn~ff1niL1!' lo-L, zptwhw'qfr -':wp

flnifl1niL.niJ Li -':w[f.flnifJ1ni'ii,fr9 11nipu l!Luipi/_niJ t CHufl 2. 03. 01-84-fr 

( {37} )ft. 3. 25 "lw-':w'i.JrLhpfrL -':wJw"{winw1U<JuwL1 

li pqAJ ni'l u J wt MJ,P w Jpw pJ.fa1;_w Jph J w u I! 11/rinw p.q niJ bfi np"{ bu 

'!1i:frw{Jnfrlp pwq!Jw-':wpq znwfiwq, npfa inwppbpniJ 'Afr11hpf! unqnpwpwp 

npnzniJ bL Jninwqnp b'lw'iiwqn1q ( inb' u {3, 35} )' -':b1nli1wl f!L11niLb

tfrn i{J J nifi Lb pfr 9. 

1. t/.bplift .t;bfiwqf! f!L11niLi/_niJ t pw9wpdwq qnz1n1 

2. DJNL'[hpft qwfiq.'iiw·qfi'hpniJ .tnn'l JnJbL11n'iibpfr t"IJ"'f'tlpfr 0-wqwfi 

qbinbpfr inh'l.f! l!L11niLi/_niJ t• 

t/_·bpufr 1wpnLufa .t:wJw,p' t/_bp1U.,fr -':b'iiwqfr9 .t;wzt/_w.t 1wpnwft pwpJ.pni

f/Jwh 2/3 .t;bn.wt/_npntfJJwfi t/_pw, 

J/iffr'ii JW(1NIJULhpniJ' LpwL9 pwpJ.pnifJ1wL qbuniJ, 

Lbppuft 1wpnwniJ' Lbpj!1L.fr9 .t:w.zt/_w.t 1wpnwfr pwpdf1'nLfJJwh 2/3 .t:b

nwqnpmff1wL t/_.pwt 

{; Jrfiwpw pw'qwfi JbfuwLJrift.wJ/r WJU qw1J w JL ,Jb{Jn·11nq qwL11L wq'i.ihpft 

L. -':bLwft'iibpfr 'Afr11bpf! npnzblni9 -':b•m(I 11pui'iip -':wzt/_wpqn1J hL ni wJpw

LwqnpniJ npU[hu "''l'lwL'.Jt1niL -':wint/_wrtp.ft .tnqn'l L. wpinwqb:Linpnfi ub•rpl

qn'l (J.11t/_ri'l) inwppb,p (inb'u [2, 3, 37, 45})t 

§ 4.11 •. U'nGnt~Jit hplfwpphumGh 1fnGu111pnilfg~wGhp 

lfnLnLfr{J bpqw{J,phinnL'b qnftu1npntq.9frwLbpnt/_ qwinw['t/_n'l Jfrw.t:wpq 

qwpftwuw1ftL zbLpbjtft -':ftJLwqwL qpn'l qnLumpniq9frwL l"'JLwqwL 7.l!P

t"'LwqL t, npf! qwptr'l t LftLbL Jftwr{Jnh_p qwJ pwq_Jw{Jnfr.;_pt l:ptwfiwqft 

JftLi.L. 12 J flnfri.pft 11bUfpnLJ Uf.wpq_nifiwqf! unt/_npwpwp qwmwpt/_niJ t 

"''l'l"''IP,}, 15-18 J ,/Jn,fri....pLhpft 11hur.pmJ LUfwinwqw.t:wpJwp t phqJwl 
qwJ qnpwq.pr} wnwL9..pnt/_ UfWf'q_ni'iiuJ.qf! 1 fruq 24-36 J {Jnfr;_pfihpfr 11h"l

/!niJ' J.11fr;_nq qnpwlfft,} "1"'1''1.."'Lw'qf! (Lq. 4. 30 )1 t/,bptfrL 11bUfpntJ J.11frlfr 
wnftw1nifJ1wL zLnp-':frt/_ pnppwLniJ bL 'l.l't"''iiwqfr inwpphpniJ q.np.tn'l 

.tnn'l JnlJbLmLbpfr L. 1w1LwqwL nufbp.fr ,Jb.tniifJ.1niLLhpf!, npnfip wnwr bL 

pbpiml "l"'f''l.N'Lhwqfr, qwL11LwqLhpfr (uJntLhpfr) L. Lpwfi9 -':frJJ! bpfr flb

ffL.w9niJ t 

i/,hpf! pbpt/_w.t JJ"u/Jn.fru L. pwqJwflnfrw lf'fWLw1qLbpfr "l"'P'l.."'Lwq
'j, bp:Jt L. qwfiq.'iiwqhhp{r l w1Lwq wL -': wmq w.t~fr •LwfuLw·qwL i.wpbpl! funp

-':nl.['11 t 1npt/_·nL1! i[bp9Lbl -':bin·L.Jwl uw .t;Jw'iJLbpniJ· 
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oft. 4. 30. lfnlintfaP lf'lwLwf(Lbpfa f(nliuur

pnif(urfa.f_ ufubJwbb11 

"''l'l"''lfr.t "1"'1''1.."'Lwf h=(1 /10 ••• 1 /16 )I, 
bpq{Jbp "l"'f'lf.."Lhwq wn.wL9 J.cpfr;_fr' h=(1 /12 •.• 1 /18 )I, 
LniJhf! J.11/t;_nt/_' h=(1 /16 .•. 1 /24 )I, 
qnpwq.frrt "{wpq_nthwq wnwfi9 J.11/t;_fr' h={l/18 .•• 1/30)1, 

LniJL/! J.q.frlnt/_' h=(l/20 ••• 1/40)1, 

pn[np U1 fr"I fr "{ w pqntfi w qLbpfr .t; wJ wp' b = (1/3 • • . 1 /2 )h, 

qwfiq.LwqLbpfr -':wJwp' hcoi=(0,5 ••• 0,6)h, bco1=b1 

l!{'fwfiw'q/r "l"'l''l"'Lwqfr L. qwL11'iiw•qLbpfr , frL;_Ufbu L. qwLq.LwqLbpfr 

nt -':frJ.pbpfr JfrwgiJwL -':wLq.ni19LbpL wnwi[b1wUfb•u qrrzin bL wpt/_niJt 

U.nw'iiJ.frL 11hUfpb('ntJ qwLq.LwqLhpfr L. -':friJ.pbpfr Jfow9JwL -':wLqniJ9:f!• 

fiL;_Ufbil Li pwqJw{Jn.frl.I! zptw'liwqfr Jfrr,frL qwLq.'iiwqLbpfr nt Uf"'P'f."'Lwqfr 

Jfrw9ntJ[! qwpb1fr t wLb1 .t:n·11wqw"{U1Jfr'ii {Lft. 4. 30, p, 11)1 l/wLq.fiw·qfa 

Li .t:pJf!/r ..:n11wqw"{WJfrh Jfrw9nM[! bUfwinwljw.t;wpJwp qwpn'l t 1Jrfibl 

JwuLw4.npw"{bu WJh clwJwfiwq, bpp fipw'ii9 qnzin wJpwq9JwL 11b"l/1"'J 

wnwr bL. q.w1/ru Jb.t .tnn'l JnJbLinLbp, fruq p'iiw.t:n'll! {JntJL L. wL-':wJw

ubn b U.111 11bUfpniJ u1nw9t/_niJ bL funznp, .tw'iip -':frJpbp, npnbp inLmb.

uwqwL Li qn'iiuinpniqmfr.q 1nbuwqbmfr9 qwpn'l bL J.bn'iiinni ufr'iihu l/wLq.

LwqLbpfr Li -':frJpbpfr -':n11wftui"lwJfr'ii Jfrw9niJfibpnq 'l.PfUJhwq'iibpf! h"{w

mwqw-':wpJwp qwpn'l bL LfrLbl LwL. WJh 11hUfpniJ, bpp -':Lwpwt/_np bL rbp
Jwumfri:w'iifr Jbr} inwmw'iintJLbp qwJ {JniJL 1 wL.t;wJwubn p'iiw.\n'lbpfr .\bw 

inL.wfip'nt/_ 'l frJpbpfr w'ii-':wt/_wuwpw;_wp Luinqw.tpLbp Li WJL inb'lwi/tnfuniJ• 

Lbp1 UwqwJh Ufbinp t fiqwinfr ni'iib'iiwl, np qw'iiq.'iiwl1fr L. -':frJpft -':n11wqw

"lwJfrL Jfrw9niJ/! -':wJbJwinwpwp pwp11 t , L. pw9fr WJ11 "{W/1lf..NLhwq'f! 
u1nw9qniJ t Jbr} -':wmqw.tpfr' .tw'iip1 

l!fatfrL qw'iiq.Lw•qLbpfr -':1r11wqw"{WJ/r'ii Jfrw9niJI! "1"'1''1.."'Lwqfr L. -':frJ
pbpfr .t:bin hUfWUJUJ"W.t;wpJwp t , bpp Lpw'iip qwpA bL , Li zhLpfr LbpuniJ 

.t;Lwpwqnp bfi rhpJw1fr'i.J nbclfrJfr qinpniq pnpnfunif!Jnififibpt U.111"lfrufr tf!f'• 

rwLwqLbpfr qnz1nnifJ1niL'i.J frpbL9 -':wp{Jni{J1niLniJ WUfW .t;nt/_niJ bf, bq,pw

J/rh qwLq.LwqLbpfr L. "l"'l''l."'Lwqfr qnz in .t:w'iiq.ni19Lbprit/_1 

l:bLpfr .twrtq[! qwpn'l t wpt/_bl -':wp{J' Jwu'iiwt/_npw"fbu .t;b.twLw1Jrfi 

uw[hpnt/_ ftn'lw1[np rtwrtq , npinb'l '1tfuwqnp .t;br}w'iifr 11bpf! qwinwpniJ t 

'l.Pfwhwqfr "''l'l"'''lfr,} qwJ pbqJ"'L "1"'1''1.."'Lwq[! , L. inwpwrtwqwL' wnw-
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tfbtw"fhu qwp-G. q.[wfiw1fr1i fJw'l_wfifJ1ibpfr · ~uni/_, npuib'l npUJbu 'l>frw~pwq.

Jwfibp oq.uiwq.npbi/_nl!J bf, zl't.wfiwqfibpfr q11'pwqfrJ- "fWf''l.ntfiwqfihp[!t 

t';pp_wfiwftfr t/..pw q.np~n'l pbn.fi.J.w·bpfibpp n,pll'zn-LJ bf,, .Jtfil"lbu <w.J.w

pni/_fr ll't.wfiwqfr 'fbU[pntJ, fruq fipw uuiwuif"qwqwfi <wi_qwpft,f! pbn.'iii/_wbp

Lbpfr uiwppbp qntq.w1q9niJ1ibp.p9 qwuiwpi/_nLJ t zfr1iwp~pwqwfi Jbfuw

LfrqwJfr npli.fr9b Jbpn,,.n.J.1 Z.wzi£wpftw1/rL -&fnlbpfr Jb.tntfJJntfifibrl!• fintJL 

uftqpmfipni/_, /rfli np urui/_bt t {wt/_wpnqp 'lf'twflw;q'f,·bpfr q1JJ'ii'1Lwqflbpfr <w

J wp, "f'"lb[1nt9 <buin wL9LntJ bfi 2nwf1U1q,fr uiwrpbpfr LnpJuil Li. fJbp 

<wuit/_wbpLbpfr wJpntflJwfi <wziJ.wpf[frL nL ftn1iuuipn.t.~4WUJ_t/_npJwLp 1 

t;f'fw'ii w•ftfa nL'l_'f.UICf/rb Li. pb:qJwl "fUlf''l."L'iiwftLbl'IF t;U11-r/._wpqmJ bL np

"lbu bn.t/_n'l_ uiwpp Ii. wJpwLwt/_npntJ finLJL uft'1!11adl:#m/_, frlil np wJpwft-

9wb bwJpbprr.J. {/ibwfilibpf!• puq qnpwq.pb U(Wf'l.nLfiwq'iibpf! 11/ruit/._ntJ bL 

npU[bu wpuiwqbbuipnfJ ub'lJ.J.n'l utwpp •nL wJpwLwi/.np.J_mJ '4wJwppfl 

<wJw'iiJwL1 

. l/wfiq.fiwqLhpp bfJ/lwpqi/_nM hfi tupuiw1qbfiinpnL ub'lJJwfi, {buili.w-

pwp fipw'ii9 wJpw'iiwi/_npnLJ(! qwmwp.J.ntJ f U(w<U(wfiblni/. ub'lJi/.n'l utUl('

pbpfr qnLu·uipnLqm wi/_n pJ wfi U( w< wb'l_fib ('{!I 

UnfinL/rP wn.w1id.frf, <JrJ,pbpfr <wzt/_w.f"ft,f! Li. q1n1iuuipnt~uiwi/_npnLJ{! pbp

r/_w b b 1, b pp n 1''1 'll/u n LJ t 

. Unfrnlfrfil ll't.wLwqfibp[! Lwfuwq.bb[pu {wuinLq nL'l.W'l('ntfJJntfi "{buip 

(' 'lwpd.Lbl U(Wf''l.nLfiwq,fr IL qwfiq.'iiwqfibpp Jpw9Jwfi {wfiq.nt191ilipp wJ

pwfiwi/_npJwflf!t bzi/_wb {wfipLJSfibrnLJ wJpwLe Ufbuip t urbtz.w'll'bl q.np

bn'l -G.frq.hpfr pfintJfil/rfl <wJwU(WUtwu/i>wfi, "lw{"lwfibtni/_ Jfr zwp(! qnfiuui

pnLquifr.J. U[W~wfit.1ibp1 

"bq. 4. 31-nLJ 9nLJS t mi/_wb qwflqfiwqp IL U(wpqnLbwftp Jfrw9Jw'b 

<wfiq.nt19ntJ dq."..'l IL ub'lJntz. finpJwl lwpnLJfihp/r pwzfuJUJfi pfintJPI!• np(! 

lt2wLwftwrft9 ft~J'UJni/. qwfui/.wb t LbpJmui wfi"q1w'ii nLp.J.w,,A-/r91 Uwu'iiw

qnpw"{bu pwqwqw'iift'b Jbb uib'lwftwL pLnLJfl/r ,[wpmJHp bl, wn.wr. '1WL·fru 

nL'l.'lw'iiq1wL nLpqwqbn.J. LbpJntui wfi1qJnLL'iihpp 'lbUfpnLJt 11.J'l [WpntJ-: 

Lbpfr Jbbn1..fljnLfi'{! fi.J.wqb9fibu1L {wJwr LbrJnun wfiqJntLf! fi"{wuiw·qw

{wpJwp t qwuiwpbf 2b'lwqn.J. (Lq. 4. 30, w}t t';b'lwqft 2finp<ftr{_ t/rnl!I'"'"' 

LnLJ bf, uib'lwqwfi pfinLJ/<J/r [wpniJfihpJ!• Jfthli"'~-J'ii JwJwfiw'q JbbwhnLJ 

t <wfiqnLJSP qn12urnLfJJntflL n'L {w2i/_w('iftw1fr1i {wuri/_wb,j!Lbpfr w2fuwuin'l 

p wpdpni.fl JnLfi[!t 

&b'lw'qfr bpqw·pntfJJnLfif! U[bUt'.f! t .J.bp9Lb[ 0,1l-fr9 nz. U[wqw•, pwpd

pntJIJnLfi[!' 0,4h-.fr9 "'l wt/_btfa, flbpnLfJJn1..fie' 1 /31 

f!Jwpqntfiwqfr qw1.lq.fiwqp ub'lJ.J.wb bpqw1fiwqwfi wJpwfif! LbpJn1..ur 

wfiqjwL Jnui /Jn'lb.J.niJ t n'L'lP'l IL /unpw9t/_n1..J <wfiq.nt19n1..J, jtuft 2h'[wq[! 

wJpwbwqnpqn1..J t fa1ipbn1..pnLJL' flbp uibtz.w'fpqwb nL'l·P'l d.n'lbl'ni/. (L'ft• 

4. 31, p)t f!Jwpqn1..Lw.qfr .J.bpli.fr qrtmnL d.q.qwb wJpwLfa Jft Jwue {wbq.nLJ-
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'bfi. 4. 31. lfnlini.lrfJ zptwli111filibpfa t:wL9n<19libp. 

w- ubtzJntz /, J.9n'l -C.fa9hpfa pwzjuJwli ~Ufl"'f'f' u1wL I. Uf"'f''l."'f,wlifa Jfaw9Jwf, 

1:wli9n<19nul, p- u1wL I. Uf"'f''l."'f,wV Jfaw9JwL t;wfip<19fa wJpwfiwqnpJwli 

ujuhJwL (':r,uw~ fiwpfiwufihpni/_), 9- phfiJ"'L Uf"'f''l."'f,wfifa 9wqwpfa wJpwLw

i/_npJwL ujuhJwf, (t:1n<uw~ fiwpfiwulibpml) 

9ntJ qnpw9i£nLJ t WJblJ/bu, np bw wfi9Lfr <wfi.qnLJS/r ntcfb'l d.q.i£wb qn

innt/_, Ii. fun-pw9i£n-tJ t qwLqLwqfr Jbp_ {fiq. 4. 31, p)i f>p t:bf"fJfrL, qwLq.

'l.iwqfr dq.t/_wb dn'[h['/r Jfr JUJUf! zwpntfiwqntJ bf, k fuwpufuntU U(Wf''l.nLfiUJ-· 

4/r t/_b.pli.fr dq.qwb qnmntJt 
µbf[Jwl U[Wf''l.n1..Lwqfr qwq.wfJ/r <wLqntJ9niJ fipwLfr9 d.wfu Ii. Wf. 

qinLs/._n'l filnfrlllwJJrfi d.qt/_wb dn'lbl'I! "lbmp t uib'lw'fpb( JfrJ1wL9fr9 wfi

f.WLN Ii. ,;wLq.nLJ9l! ntclbrzw9Lbt <w2i/...wp'ftn1t/_ np11'li£wr) [WJLwqwL wJpw

Lni/_ (Li[. 4. 31, q): Lwqwn.wq 'fbU[pnLJ, w1ufrLpb' bfilb Lz,4_wb l>n'lbl'f! 

/.pf.bf, uJ.Jpn'l.iwftwL, Lpwb9 -Sifrq.b,pfr <wJwqnf'f!• npL nL'l'l•i/...wb t LbpJnLUt 

wLf[1wfi q/runp'fnt/_, 4w2fuwuifr t/r21'ht pbinnfip Ii. nL'l'Lhl LUJ'f wJpw1te1 

µbf[Jwl UfwpqntLwf[Jr 'fUJ'fwfil/r {wfi11nLJ8P [LUJLwqw1t wJpwfifl (LI[. 

4, 31, p) etuipi/_mJ t f!ULN WJL UJWJJwLfr, np bw qwpnrzwLw JfrwclwJw-

Lwq pp t/_pw t/_hp9Lbt· 
ub'lJr[wb qninntJ z.fuwrufut/_wr) Ast .\wini/_wr)pfr Juif[bpbu~i/_ d.q.i/_wb 

bp4w1fiwqw'l.i d.nrzhp,fr nL'l'lwd.fr'l pw'[UJ'fffPll!' 

(4·30) 

As <wuii/_wbp.fr Jwqbpb·u111't/_, pn[n/' Aq.t/_wr) bp'qw1Lwqwfi dn'lbpfr -G.Jr

q.bpfr nt'l'lwdpq. pW'lW'ff'Pl/r "l "lwlfwu 35 %-'I!' 
(4·31) 

blLbtni/. i/_bpf! pbp·t/_wb "l"'JJwbfr9 [WJfiwqwfi wJpw'iit.fr wfi<pwclhzur 

<wmi£wbpfr Jw·qbpbu[! fti1JrfiJr' 

LAsw~ _F1+Fa, (4·32) 
RswCOSCl 

.2Asw t:wuri/_wr),pjr Jw.qbpb·uni£ l"'JLwqwL wJpwL[! U[buip t· urbrzw

'lf'b[ S bpf[wpn1..fil1wfi uw<JwLLbpnLJ, npL f!L'fnLfit/.ntJ f 
199 



10<: 

-'!vt/J '!mlJirnrrubif'Ju:r LufJub mJp mJ'! ,Jn'!ufJub rt/'tJ.ml'bmJ p.u1qlJ.Vm 

1frlm:r ~ f'wpJmurmlJ il1J1Uif]wJur'!il ifim1'11n/n ]rifurlJ1uJurn1JulJ ifil'l112 

t(J 'l 'f: ·IJn) '!if:im1Jm1Jm6Jl ,J/'mifl 
-1uLL1u 1JmlJm'!imlJJq IJnt/ ''!t/·fmlnm1Jm1Jm'!m6Jl Jil'miflr1uLLw fI,mlJm1Jim1 
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i/'1fmf 'J'l p1u'Jrp p1u;Jfn'lu ift1'1'J'1•mf1,.1UhJmln f1,1UF,,l'JmLLiu 'JU'l'Jil'?.m"ft/111 

ljJq11wTn 1( !'I' 009XOOt lq'?.i/1 'J'l LuJm,, ilJq.prri7 i/;JfmpU1m:r qt111rpufu 

p1uJ,,7Jm:t G i/7]ilJ11'J) i/i'l'('mfU1m:r Pl' oat Xoat ''Jmfe]1uJvJmJ i/'1Jm:
t .. ' l 'J'l p1u'Jm f1,dq'J1uT fl 1( piu-m 'U ·i ·'1'J fm'fi"' ~· GFiuB il;J'?.m"ftB'1 1/l1 

-m111ubJmln q;Jf';np"'m:, 11iuT,,'JmLL1u 71 'JmTn) Bi/J'l'J'1mrp11bJmln ifilfmpm111:, 

906 
'1,i/lmapmm pm'1 f1,1Uf'111,mLLw fm7''J'l!t map qJq'J'1mpJmJ G.qmJ'J 71 GljJq'J 

-iutn qil{'mpU1m!f 'Jwf'1'JmLL1u ~ ('mBm?LmJ i/Ju 1il'1m'JmlJ'l. JruJq'JBllubtjm:f 

111lu'1 fmpU1 BhuG 1nu•y '!l ''1'1~qm'1mvmtllf'1111m2 ipuJq'Jml"ln/n JqJJmUJ 

'Ilf piuJmUJm'1 ilJq'J'1m'JmlJl q]ruilmpm!f qt17ilqq'l. 'Jm'1mJqJm'J1uF/iJ'fl 

1Jmpm!J t/tlq'J;JlfJm? 'Ii/FmLmB'Jq'1 11 ('J•1Fm 71 Jmpm!f qmpJumLqU1 

tf'Jq'?,mt/Bm'1t/'Jiu pu'1 1.u lf J!f'?.l'wJu pmi/Jmn '?,mltrnJ,!{'Jq.p'Ji/ 
1
tj·Jlf'?."'nlf:tf"ln) 

'?.m'1m'1"/'?..n/'1"' 'J!f pwfJu/l.mUJbo ilJq'1itlm:, f1,i/Tmp1f/qt/;lt/!' Lup<{'Lqurn pwJ 

-.q'l,'Jml':rmn 'JmT£fwJp·JmJ I' 9'C'"t'i t/dqf1,mpJ'fq; tpuJqlmn ;JG'Jm 

-pbm J Lu P'J'l:r mJp 1UU7ub q71;JJ 'l'J 71 Ju p!mLu/1' Lu P·'J'l!t map iuurub 

i/?Jq]r if'tl'l'Jmptlqif; 'J'l piu'Jm 17,J'1'1fmf 'Jl/fm'1'tlm:,il/'.n 1bJm'1mpm:, 'Ji/F 
-m?m1J,1J16JZ n.,,lnJu -~ J'flUU1•mn/lm IllJlmfiJiuLLw· 'Jm'1m'JTm1 iJ;J'J'lz 71 '"'Zu'1 

~ p1u]rJmurm'1' ilGTiub·'Jm:t 'JmpBmqp. ifJ'l'JmJ'J'1°1; 71 qJq'1,1ufn 1J'l'Jmp 

-Jqif; 'l'JU'U7'ld£lm'1Jq 'J.l/Tm£11up:Lql 7u puJq'1,t/'U7Ub v11:,mbwb 'Jlf J'W('Jub 
-mUJbo· J'111,'1mf1,1UbJmln t/Jq'1,,,mf1,mlJZ nqlnJu pwJqif'l,'ll ~i~vtfmflf.ll 

J'l7Jm:, 11'1TmpJ7rf;l'1p -e <J'l7 

-Jm:, 11m'1m11p•/:, -e-'J'l'lml'J'lr/; -1 

•11m l''ln/n "fr'1tn 

-lpuJurn11u'1 '1il'l'll 11mi,mJ'1.Jm'l1uThJm 

'juJ'f?Jm:, 11'1fmpJ'lrf;l'1J1 '!) ·s ·'ii 

" 

-1-00-~. -t-(j(Jg)-f 
U.t'/L'//•'-~J::.:L'../..L.LL////. 

' ;:; 

117,qJq'l,l'Jm:,mln qmpfJubmrqJmU1m'r AjJq'l,nqBuJln 'Jm'1/mqbu1uf1, 

-n/'1"' 'If 'JmpBm'Jm'1mlfliJm tfJ'l'JpwJu]rmi/iJmn. 7.'l'J,BmJmpJm:, i/;J'J'll i/'Jq'l, 

-p1urJuJ'l'J 7murqlnm'1 Bi/1'm'1m'Jml'f1, Gf1,mvm ,J'l"If'1U>fiul fmBmlp'J_mG 'Jlfl 

-mfbm'1m"'m:r i/JqnmpmJumUJJm nl/7mur '1'f' Jfiu{J. iJ.Jqif1q'l. i/n-i/lnVTYl 1( fl ·g 

·'1'J) I' 9Xf'G '6 l:XfU '9X8l ,t1q.pm7 fmpBmJ.ulun/ i/Bf1,mBmf1,1uTn 'Jlff1,•1U 
ilf1,udu 'J'l{/''I!fZ 'Jm'1.mJ'1Jm'?,wfuJm 1mnJqptf·'J1U 'fmpilu,, nqlnnrfm ,puJq? 

-Jm:, '1,i/Tmptl'fifjlqp 'lfm'J 'J'l p1u('bmn/m'J <G>qJq'l,l'?,m:,mln ifJ'llJnqGuJ/n 11m'1 

-mqbulu'Jn/'1"' pu1qf1,lq· '84J'l;J'?.'lz i/il'lln4"' fmpJumJml ilJ11r ij'Bm11 
1 p1wnflb 

-bJuJ?Jq ~ ('mpJ!fJ ,,mU1 11mff]iJuGqlibm i/J'l'J;J('mp'Jvqd b1q"fmLL1u '1,,,Jmp 

-Zm:, 7J 11mi/G,,11utlU7n'JU,, i/tlq'rfmf 'Ji/Tm?IJlm:,:.lt/p '/lni/U7 tlulu;J fmpillJ. 
1ilJq'1fmf '1,mf'l:r'Jm Lupbm,, J'l'JGTiub'Jm:r UJ>lµ,, 'fiuGultJp i/Jq'l, 

-?mfun/ "''l!t' i/ilqf1,1u.Tn 'J'l pwJmUJm,, ilJ11u qJ'l'J,,mf1,1.ubJmln i/tlq'J,,m'lml 

-Jill L'fU1UU 'tlqbJm,,mpm:, 'Ji/fm'1m~m6Jl n'l/nJu 'l'l J'1UU7mn/lm JpmTfiiuL 

-Liu 1I m ,,m'JT m JrJ q ,I/fl 71 'Jm,, m 'JT m 1 , qfl ilJqif '1,·'l z. 'fiutl '1,,fm f ifn tjlnM'YJ · 

1ilJq,,'fmf '1,mfl/:r'Jm 71m'1, 'J'l'J1U '1,wfiJ;JUvmJq,, f1,Fm7 ( p1uJ'l'J 

-pmJmb 'pwJ'l'J'lmJmfJub t/f/m'1: 1 p1utlq11uim'Jefd1pu? t/np 'f'1UU'l'Jf1,mUm1J 



L.. 

u4, 5 . ? . llnLn1/rP l:p4wfdplunnLI: pw'lJw<wp4 znw'Lw4Lbpfr <wL'l-"'J9'Ll:pfr wJ-
,pw'Lwqnpn<Jf!. 

w- bqpwJfaL zwppfr 4w'L'l-Lw4fr 4 Jfrrw'L4Jwl U(wpqtnLw4fr Jfru,9Jw'L <wL. 
'l-"'9l!, bpp lan -< hco1-a, p- Ln,1Lf!, bpp lan>hco1-a, 9- Jfrtfr'L zwppfr 4wLq

'Lw4fr 4 Jfrtw'L4Jwl Ufwpqn<Lw4Lbpfr Jfrw9JwL <w'Lqn<J9f!, '1- hqpwJfrL zwppfr 
4w'Lq'Lw4/r 4 qbp4fr U(WpqmLw4/r Jfrw9JwL <w'L'l"'J9l! 

:1w'bwq'bbp[! 'iiU[wurw"w.t;wp·Jwp ~ wLbl · qpn'l wJ.pw'bni/_, npp 'lhU[pntJ, 

.JrfrlU[hu .t;w1urLfr L /ufr·uur qhpU[•ni/_ qp'Awuri/_nLJ t w'burwnw'bJnLJ1p r}urfuul!, 

,/,_ UfW['it_w'iJnLJ' b'iJ qw'lWUfW['WJwr}wJp'iJ wzfuwurw'iJp'iJbpf!t 

1.wi/_wpni/_{r-J'nLnlfrfJ ll't.w'bUJ.f['bbpl! pw'lqw9w,} h'b bpqw1{Jpb,ur111'bh 

_pwp.!wq'bbpni/_ "L'l'lwfiqJnL'ii .t;wuri/_wr}pp u1nL'bhpp9 /,_ 'bpw'iio .t;hur qnzur 

-\w'bqnLJ9'bbpni/_ Jpw9i/_w,} UfUlf''f.nL'bwq'bbp,p91 r./,hpt_p'ii'iihpu pw'ltqwow,} bf, 

'lhU[p i/_bpf,_ 'JnLpu fln'lbi/_w,} w''iJnLp'iJhpni/_ /,_ .t;bf,'W['wfiwJpfi pw9 wzfuw

urn'l wJpwfiui/_ .\wi/_wpni/_fr urwi/_pwJfr'b .t;wuri/_wr}pp .t;b,}w'iJ'bbpfro ( npn'iio 

-4-f'w urh'lW'lf'"LJ h'iJ qn'lwi/.np uw1bpf!) /,_ urh'lni:J qwurwpi/_n'l Jn'bnLfrfJ hp-
-q w {Jph ur n'b/t9• 

Pnlnf' U1pUfp lf't.W'iJwq'iJbpjr UJnL'iJhpf! wJ11w'iJwi/_npnLJ b'iJ npUfhU ub,,_J _ 

i/_n'l, .fauq Ufwpq_nL'iiwq'bbp[!' r}nn'l urwpp' .t;wJwU[wmwufuw'iJ 'bpw'iio Jb! 

wnwr. lrq•n'l 'A,pqbpfr1 'bU[wurw1qw.t;wpJwp t fJh' J'1'qjr /,_ fJb' JJn1Jup wJpw

'bwi/_npnLJ[! qwurwph[ bnw"9W,} qwpqwu'iJhpm/_1 n'['UfhU wzfuwurn'l .J.n'lbf' 

qjrpwnhini/_ A-III 11wufr wJpw'iJ ('bw'.fuwLuipi/_w,} Ufwpq_nL'burq'bhpniJ np

U[hu iwpi/_w,} wJpwb oqurwqnpr}niJ h'iJ A-IV ... A-VI 11wuhpjr wJpw'b
'iJbp )1 

1.wi/_wpn"-fr L. .t;wi/_wpn4_fr-Jn'iJ;n£.JrP znw'iiw.q'iihpjr L. qw'bq.'bw..JtHp.fr .t;w

rlwp q.frpwnnf!~ bb B20 .. ·B50 11wufr, jr11q U[W'pq_ni:'burq'bbpfr .t;w·Jwp' qwfu

i/_w,} fln:frw./ro B15 ... B40 11wujr ph1nn'b1 Un'bniJrfl lf't.wflwq'bhpf! wJpn'l

tnLfJJwJp U[wurpwuurnLJ h'iJ Jjrk'iinLJ'ii 11wujr phurn'bfr9 (B15 ••• B30 ) 1 
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§ 3.8. -Rw'lwp.wgJaw'tlwG 2hGp.liJ1Ja "11nGum11n1"11gJawGh11 

1. 'llwr~wuwJ~ll ,zhllfhr 

'-lwpqwuwJfr'ii qn'buurpnLq9frw'b, fr'blUfbU wp11bb wui/_ht L .t;pJfiwqw

LnLJ qfrpwru[nLJ t i/_wplwqwfi /,_ .t;wuwpw.qwlqw'b zh''bpbpfr .t;uiJwp /,_ "t. 
JU ,}u;,i/_wttti/_' p•'iJw/qwpw'iJwJpfi zp'iJwpwpn11J1JnL'iJniJ1 {;f't.w'iJwq'iJbp,fr pWJ

U! uni/_npwpwp l!'i,'lnL'iJi/_ntJJ t 6 J, P,".q iJlnJrw'bbp[!' wnwi{_htwll(hu 6, 4,5. 

k 3 J' urwpph'[' qnJ,pfr'bw9frw'bbp.ni/_, J ,fr'bzk zbb.pfr 18 J l!'brp.t;w'bnlf' LWJ

LnL{JJnL'ii[!t 1.wp:qp pwp.!pni!{JJnLH wpi[nLJ t 3,3, 3,6 /,_ 4,2 J i/_wplw'qw'iz 

llL .t;wuwpW.qw'qw'b zh'bpbpniJ /,_ 3J' p'bwqhtfr zbfrphpnLJt U1nL'iihpf! f.tw

mwpnLJ bb 2 ••• 6 .t;w11qfr pwp.!pni:flJwJ1p, f!'b'l 111pni:J, JpfriJ:L. 16 .t;w[P.qw'fip 

zhbpbp,fr 'lbUfpn'Lif 'iJpw w.Ji,pn'lt_ pwp.J.pni/IJWJip UJnL'iJ'hpp .t;wur•i/_wr}pp lW

ifrbf'f! i/_bp9fiinLJ h'iJ 'iitrLJ'ii'[!' uni/_npwpwp 400X 400, 500X500 JJ1 'bhppkp 

.t;wpqbpfr uJnL'bb['p qpn'lnL'iJuAqniflJw'b Jb,}w9nLJf! qwurwpifnLJ t phm"'bf. 

11wufr pwp.!pwfjJw'L, w·Jpw'bp .t;wuri/_W,}.pjr Jhr}w9Jw'b, UJnL'iihpp w'bm'l

'lwqp wJpw'bwqn('tJw'b (bnwq9w,} LWJ'bwiqw'b 9w'b9bpn.i/_), qtTzur wJpw'bfr. 

qppwnJwf, /,_ WJ'J. Jjrt_n9'bbpni/_1 {;h'iJp.jr wJ'/!mlt. pwp.!pnL[IJwJ,p J,frk'bnLJfr 

.\wuri/_wr}pp UJnL'iihpfr qppwnnLJf! .t;'bwpwi/_npnL{JJnLfi t umh'l,}nLJ P"L"P' 

.t;wpqhpjr U[Wpq_ni'bwiq'bbp'b w'bhl 'b.ntJ'b bp,qwpntfl1w'iit Pn~np .t;wp,qbpp le 

fJn/rl/!'bhpp U[Wf''f.nL'iiwq'iihpp .t;wuri/_wr}pp lwifrbpf! ku [!'b''lnL'iii/_nLJ h'iJ 'iintJfr/!~ 

f!uur .t;wmi/_wr}p.jr .!L.jr U[Wf''f.nL'iiw~Hl'l! qwpn'l bb Lfr'bhl nL'l'lw'bqJnL'iJ~ 
urwi/_pwJp'ii /,_ WJL .!Hppt 

.f!w'lwpw9pwqw'iJ zh'iJpbpp .t;wi/_wpn# lf'f.W'iJwq'iJhp[! qwurwpnLJ bfr 

urwpphp ufuhJw'bhpni/_, npnfip JfrJ1wfi9p9 .t;pJ'bwqw'iinLJ urwpphpi[nLJ bfr 

UJnLfihpjr nL U[Ulf''f."L'iiwq'bhpfr q9i/_w'iip'bbpfr urh'lni/. /,_ qn'bumpnLq9frw1ni[~ 

f!UU1 npnLJ, .f!W'l.Wpw9Jrwil[w'iJ zb'iJphpp lf'f.W'iJwlq'iJhpnLJ, p U1W['phpmfljnLfr 

Wf1'1JnL'iJwphpwqw'iJ zb'iJphpp, h{Jh UJnLfihp'iJ nL'iJh'iJ pwp.J.wq'iJhp1 LUll(LU, np

U[hU qw'bnfi, .t;wfiqnLJ9"LJ fipw'bp U[hurp t Lfr'bb'b [lwp'bi/_w,}1 

tnw'bw.l1wJ.fr'b /,_ ll't.w'bwqwU[WJp'b qn'buurpnLqur•fri/. ujubJw'iJ•hpfr 17hU[

pnLJ UJnL'bhpfr /,_ Ufwpq_nL'iiwq'bbpjr .t;w'bqniJ9'iihpf! qwmwpniJ h'iJ qnzln, 

fru,q qwU[WJ.p'b qn'buurpnLqurfri/_ u1fuh•JwJfr 11hU[pnLJ' .t;n17w1qwU[WJp'b1 'b.q. 

5. 8 - nLJ 9"LJ9 bf, uri/_wr} PW'lW/!WOJiw·qw'iJ zb'bphpfr .t;wi/_wpn# ll't.w'bw·q

'bb f"P u,fu b.J w 'iJ b p 1 

1J4. 5, 8. /lw'lw,w9frw4wL zhL,l:pfr 

1<w.f;wl!,.Jqfr bp4:Jpp~111,.U lf!P· 

1w'Lwfilbpfr u.juhJwLl:pf!• 

w, p- 'l<tw1frL mwpphpnq, '1-Juw

iwA/J. mwppbpnq, q-H-wAIJ. mwp

pbpnq 
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r;f'!.WhUJ4w4WIJ/UIJfrh /, qwU(WJph <wJ'w4wpq.bpp zhtpbpp bpqw{Jpb~ 

nnbb nLrzrzwtl.frq 11Jiw!ppwcplwbbpf! qwpb[/i t qwmwpbl <wt/_wpmlfr 4wJ Jn~ 
hnlfrfl brzw'iiw4n.i/_t 1.wt/_wpni/_fr ifrw!ppwqJwlihp[! lf'!.Wbwqbbpfr UJnLbbfifr 

l.t. UfW{'l£nLhw•4bbpfr J.fr!.1.t. mbrzw'/-pi/_wb-, fipwfi9 <bm wnwi/_blwU/bu Uf'"'lUfw

.mb bbp11frp '1-bmw[fibpfr bn.w49Jwfi Jfr!.n9n.i/_ qnzm Jfrw9i/_wb-, 12-14 uJ 

<wumn~fJJwh <net <wlrlii/_wh-pfo IJ!Wlihifbbpfi bfit Opfrtw4, t.4. 5. 9-ni:J 9nLJ9 

.t mi/_wb- <wt/_w/!nt/_fr 11frw!/>pwqJw, npfr UfWtb·tfibpb frpht9fr9 bbp14w1w9-

hnLU ht 14 uJ <wumnL{JJwh, i/_bpl.t.fr {Jwpbpni/_ ll[wpl£nLbwqp <bm Jbq 

JfrwufintfJJnLh 4w'l.Jnrz <n•h- U/wfibt' 11'.nfimwclwJfrb bn.wq9Jwb Jfrp_n9ni/_ 

Jfrw9i/_wb- 4.fr9 uJnLbbpfr l.t. frpbtfr9 bbppb. nL i/_b,pl.t. qmb,i/_nrz bnLJhwm,frUf 

~whb[fibpfr <bmt 

uq. 5 . 9. Lwt{wl!n.f.1' hpqwpphtnn'llb "''l'lwJ.f.11 qw"{UIJ/>I. lfpw!ftpw11Jw1f> "{l.u!Jh1f> 

Jf>w9n<J(I qwpqwup UJ n<Lbpf> ":bui. w- Jpw9Jwl. ufubJw.I., p - 1fpw!ppw9Jw1/> 

"{Wl.bl(I, 1 _ uin<Hp , .2 - '1f>w!ppw11Jwif> "l"'f,bll.bp, 3- Jnl.uiwJwifr!. bnwq-

9n<J, 4- '1flw!ppw11Jw1/r u1wl.b1/> "l"'l"l"''"h !tbl''!Pf' 'lb'"wl, 5- uiw!. "l"'l"l"''"h 

l.bf''IPf' 'lblfl'Ul• 6- q9qwl.[!wJpl. J.n'lbl' 

1.wt/_wpni/.fo lf'!.wfiw4bbpfr '1-bUfj!nLJ '1-fiw!ppwqJwfibp[! JnbnlfofJ brzw-

·1J w 4n i/_ q w mwpb Lfru, u JnLh b pnLJ I! u U1 < w ·p4 fr p UJ pJ.pnL{J J w•b , m b 'l w '1-f'n LU 

bf, 3-4 UfnrzU/wmb tb11:'ffrl' '1-bmwtbbp, qw,J UJnLbbpfo9 '1-nLpu bf, {JnrzbnLJ 

iuJpw'i.iwJfoh tl.nrzbp, npnfi9 l.t. bnw49nLJ bli . '1-frw!ppwqJwJfr <wJwU(w

mwuJuwfi J.n·rzbppt 

?.fr w!ppw'/'J UJ J fr U Wf UI J frh JUI u.fr /, U Jn Lh bpp < w •Jwmbrz wzJu UJUI Wb.f!(! 

W'l{UJ<nt/_bJnL <wJ·wp zwm hlJ!UIU1UJ4UJ<wpJ'wp t hpwh9 J'.fr!./, pbmnhb 

.bp,fri{Jbbpfr umbrzh-nLJpt 

l/nJ,pfrliw9i/_wb- nLrzrzwtl.foq 4wUfwJfrh 11frw!ppwqiJwbbpp pw'J.4w9wtt bb 

i/_bpn<fouuil <n.t uwlwJph l.t. Zl'!.wfiwqwJph Jwubp/r9t Ub<pwclbzmnL{JJwb 

'1-bUf.pnLJ '1-frw!ppwqJwlibpnLJ 4wph[p t· wbbl pw9.i/_wh-.pbbp ('1-n.bbp:ji nL 

IJ!WLntn<wH/ipfr < wJ wp } : 

21 2 

?ifrw!j>pwqJwlih{'e mluzw'l-pnLJ h'i.t <wzi/_wp4nif., ub1uJfr4 zpt.wf..f..b

pnLJ' nplJ/biJ 4wbnb, zbb.f!fr <wmw4wq.b-fr <}wbpntfJJwb 4htmpnbnt/_ wb9-

bnrz 'll.fuwt/_np wnwboplibpfr t4wmJwJ'p <wJwz.w,P l.t. wbpb'/-<wm pntnl' 

t:wp4bpndt 
1.JuUl. zfr t w pw pnL{J J wb /, C.wpm w pw U/ bmnt{J J wb qfr m w< b m w 'l nm w 4 wfl 

/1bum,frmnLU1nLJ Jzw4t/_wd ht <w4_wpn1t/_fr-JnlintfrfJ 9 • •• 16 <wp4wtfr 4wp-

11wuwJfrb <wJw4wpqfr zbbpbp' lf'!.UlbUJ4UIJfrb /, lf'!.UJflUJ4UJ4UIUfUIJ/tfl 

qnb um f'nL4 mfr t/_ u Ju bJ w lib pnt/_ t 
1.wi/_wpn•t/_fr-·Jnbnffr{J 4wp4wup 4wqJt/_nLJ t zbbpfr fWJf..w4wb nL bp-

4wJbw4wb nLrzrznt{JJnLHbp.nt/_ nLrzrzwtl.frq mbrzw'l-ptf_nrz, JpJ1wli9 <bm .<wm

if_nrz, <wi/_w.f!ni/_fr .pw,4 lf'!.wbw\41ibpfr9 ( ptim pwpJ.pnLfJJwb·.\wJJ!f,14b9bbtml 

.t/_bpl.t..fr <wp4fr Zf'P.Wbw4fr libf'/!1.t.fr IJ!Wf''l.nLbUJq[! 9wb-fr <wpV ll'!.wb.w~/t 
if_bpl.t.fr UfWf'l£"Lbw4fr <bm) /, bpwb9 mwppbpfr Jfr!.1.t. 4wmwpt/_nrz Jnbntfi/I 

bpqw:{Jpb1nnbfr9 (bq . 5, 10 ) t i/,bpp_frbu zbt/!fr bp4nL nLrz'lnLf/JwJ.p /, pwpd.

pn L{J J UJ J p U U1 b rzb-nLJ t wb fu l£ b f,fr "f UJ f''l:n Lb UJ 4b bf' /, U J nLb bpt 

'bq. 5. JO. l/p9 1 wpqbpp 'w./.wpn./.p l f'l"'

!twqwJ/t!t uiwppbpf> qn<qw1t9nul (I ( Jf>m-

9n•J(I)• 
1 - ./.bpkp .;wpqp lPlw!twq, 2 - !tbp[!kp 

.;wpqp lf'l"'!twq, 3-: l('l"'!twq/> .;b'b 1L pw

Lw1f>!t Jwu·, 4- lb'l"'Y lf'tw!twqf> '!tbppk~ 
c.uf.qJn<LnUt , 5- (tw/tqf> uw1 1 6_ "{"'f'

qnL!.wqf> Jn'lln1/>P hpqwfJp hurnLh Jwup 

n<pqwqptt , 'l~ l ptwLwq!shpp qw!. 'IL wq-

1,hpp Jf>tlt uib'{wlfp.f.n'l Jn!.n1 frP Lpqwppb

,,,n!., s- u1,,,i, Jn'llnif>P Jwuf> wz fuwuin'l 

J.n'lhf' 

'I/fro ~ui,t/_wjni/_fr zpp_w'b w!4fibpfo mwppb11fr , frLz.Ufbu l.t. WJ'I- mwppbpfr n : 

tpwli9 Jfrp_l.t. 4wmwpi/_nrz Jnlint.frP bp4wf1pbmnlifr <wJwmbrz wzJuwmwL.p~ 
w,qw< ni/_b[nL bUfWU1W4ni/. <wi/_w.pnii/_fr Zf'!.wliw4bbpfr9 '1-nLpu bb f1n•fJ.ht/_ni. 

wbnLpbbp nL tl.nfJ.bp, J,nhinlfrP bp14wf1p'bmnhpb <U/t/."'1. ·ifwqbpunLJfJHpfl 

wpt/_nLJ ht nz. "'1.nP4 /, nLfJ.fJ.Wh4JnLb Junpw9ntJbbpnt/_' pbm'nbb bp,frfllihp 

umbfJ.h-btnL <wJwp• 

l/wp4wufr ~frJ1iuii4wb <wif.w.f!n1t/_fr mwppfr' l f'!.wbwqfr bp4w,pntfJJnLfl[! 

< wJWIJ/UIUIUJU,juwbnLU t zbbjfr UJnLbbpfr j!WJlfrh , fru4 pwpJ.pnLf/JnLb(! 30 
uJ- ni/_ J ·b'.t t <wp4fr pwpJ.pni:f1JnLbfr9 , pwbp np nLbfr t/_bpl.t.Jr l.t. libp.pl.t.fr U[Ulp

' 'lnLhw•4 ('..\wmi/_wb-pfr 30 uJ pwpJ.pnL{JJwJp)t r;bbpfr. bp4nL nL'l.fJ."Lf1JwJp 

. u J nLb b p.fr J frH nLJb .pw Jlp /, J fr /,f, nLJh p wpApnL{J J wb < wp 4bpfr 'lb U//!nul 
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ftwp.ftwul! "wqwpi/_nLJ l; Jb·f[ urfr"IP zl'1.witµif[1ibp.ji91 l/frpwn.i/_nLJ b1i b.pft·n&. 

UJW{'pbpw,ftp <wii/_wpni/_.p 2f'1.Wfiwft1ibp' nuz'lwfi/JJnLfi fl. j!Wllwftt1LU/r 1:wur

i/_wt).pp ftw1iqliuif[1ihpni/_ (1ift. 5. 11 )1 

& f'1.W'b w ft wftw"I w Jfrli < wJ wft wpqfr nL'l'l w.1frq ft w"lw J/rfi 11/rw~pw qJ w

flhpf!, npnfip UfLU{'1U1w'IJip bl.: 16 L. wi/_·htfa <wr;f[bp,jr 11hUfpnLJ, 'irU(wurwf[w

<wpJwp t f[wurwpb[ Jnfinv.'/Jfl b'lwliwiftn1i/_1 

l..ft. S. 11. flLl[l[w'bftJnLL t;w<nt/_w6llfr ftw'bf-

Lw4!.bpnt/_ <wt[_wllnt/_fr zptw'bwt,. . 

w- <nlutPf:' n'lnrft ftn'lJftg, p- <n£"1ll! 

Jn'bntfrfl p£0n'b/r'b <U(t{_n'l Jwft£plin•J/lf. 

4n'lJfrg, 1- ftwL,,.Lwft!.bpfrg 11n•pu fln'lli

t{_w6 o'lwftw1/rli w'bntp!.bp, 2- U(Wp'{ntliw-

4/ig 11n•pu fln'llit[_w6 l.n'1.£r, !J_ ftLUlif

liw4Upfrg 11n•pu fln'l.lit{_wlt llpftw1LwftwL 
wJpwli 

UJr~<wp'.ftw1Jrfi t)wt}ftbp!t nL qbpfiwt}w.tf[fibpli wpi/_nLJ bl.: ubJU'Jrft Zl!l'-

1.wliiibpnLJ ftfrpwn.i/_n'l pwqJwfi9p uurlbpnil/., npnli/! <hfii/_nlJll bl.: <wi/_w/!nlfP 

Zf'tLUfiwiJ(fibpfr .i/_bpf.t.Jr "fWf'l[_f1Lfiwf['fibpp ';y,w, pul( t}-wt}-,ftfr J 1nfin[/rllw9ni:J.p 

ftwurwpi/_niJ t "f"'l''l.nLfiwf['bbpfr Jn'bntfrfl Jwubpnii/_ (fif[ . 5. 10 )1 

Gb'bj!Jr wpurwpJrfi UfLU'urhpf! JM JwuwJp ftwurwpni:J bit ftwfum/Jr' fJb

flb. pbutnfi b "I w'bb(4.hpni/_ 1 

tf[wpwq.ri/.w.t~ <wil_wpnil_fi-JnfintiftP '~nitU1urpnvfts.JrwiJr zb1r,pbpf! ftwp

ftwufr "wliqni19itbpfr f[nzurnL}IJwfi, ·urwpphpjr JnfintWJnifJ1wfi nL wl.:f!l.:'11:w

urnr.fJ1wl.: zl.:np<p:i/_ fJUfLUU1LUil(tJKw(fJwp bfi ubfuJ,faf[ .zf11.wfifJbpnLJ1 IJ.JU zbfi

pb('p wn.wl/_h.tnlf/Jnifil.:·bpfa9 Jb,ftit ti w1fi 1;, np bn.wlft9Jwfi wzJuwurwL/!

fihpf! "wu9i/_mJ bl.: fii/_wq_wqm1l.:Jr1 Uwftw11i Ufhurp t l.:ftwurfr nLl.:hfiw[, np 

Jnfintpfl bpqwfJpburnfih. wzJuwurwfipfibpfr (1:wurftwUfbU 1:wfiqmJ9fibpfr) qw

U1Wf1nLJf! "wJ/;Jwurwpwp pLUf1'1 t fl. "(LU<wfitnLJ}; wz/uwU1wfi[!fiflpp wn.w. 

i/.ht Czurwf[wurwpnt.fl1niit1 

(; Ulf'LU'ff'i/. wq U1frUf p "'wi/_ W.f!nli/_p-J n'iJ n[p fl zhfi.pb f' /r fiwfuwq~ w'iJ "frJ

flUl\f[ wfi "fw<wfitl.:bl'f! pbpi/_wt) b1i {29 j-nLJ1 

l/wUfWJ,/ifi ftnituurpnL~UJ/ri/_ uJub:JwJfr zhfipbpfr '1PW~f'LUqJwfih('J!i npnfij! 

inb'lw'll"tf.11nJ h'b l(nzurmfl{iufi J,jtt_ni.~fr '1.L.ni/_, uni/_npwpwp ~wurwpnLJ 'lrf, 

Jnl.:ntfrP b'lwl.:wftni/_, uw~n'l ~wJ urb'lwifin/uni{Jr ftw'lLUUfwpwJwt}-p Jfrt.n

Ut 

!Jni/_: 1,bf1s WJ'f"ffi.ufrl.: bl.: Jbq_ Jnur .twhiftbpfi pwpdpw9Jw1i b'lwliwftna/. 

ftwn.n19ifn'l zbfij!bf'.fi ftttzurnLflJwfi t;,npwfifiD.p[!t 
'tfwt}ftbpp pwpdpw9Jwfi JbfJn11ni/_ zbiij!bpp ftwn.nL9Jwfi tmfJJnLfifi UIJfl 

1;, np f,bpjlib.fi <wp.ftbpJr UJnLl.:h('f! u Jnl.:n1fr,P ftnzurnt.fl1w1i J.fat.ni:ift1ihrl! 

(<npwl.:libp[!) npnz pwpd;pniJJJ1wJp ftwurwpb[nL9 {b·urn q.b·urlifili ( .ftw•J np

lcfi9 b J Jrt.wfi ftJ w [ p wpdpnLfJ JW fJ i/_pw), zb'fipJr ui>J p n'lt < W U1 W ftw yt}m/_ J hl11 t 

1fnl.:nt /rfl b'lwl.:w1ftni/_, .JfiJ1w1i9 i/_pw Uf.WUl,('WUUJnLJ bl.: pn1np <wpfthpji 

.twt}ftbf'f!• wjl.:nL<burb. f!ULn nL'l'lnf'11 t;bl.:wpwl.:fibpfi' hpftwfJpbmn1ih u1nL-

l:bpfi, ftnz.mnLfJJwl.: Jfitmftlibp,fi, lipwl.:.p 1:wy_np11wpwp p1.µpd.pw9i/_nLJ bli 

<: wJwU(WLnWU/uwfi l.:wfuwqt}w1fil.: 1ifr2f! L. wn.wl.:9 1:npfiq_nl.:wftwli mh'lwifin

junLfJJwl.: w:fpw9i/_m•J qhptfil.:1ibpfi1i1 'tlw~ftbpfi pwJ1dpw9nLJf! ftwmwpi/_nLJ 

l; 1:w:.nnLft uw{'/!wi/_npJwl.:' Jbfuwlififtwftw1i i/_bpwJpwp.11ibpfi Jfitnsna/., 

11pnl.:p w.Jpw91inLJ bl.: nL'l'l"l'11 t;bl.:wpw1i1ih[fp1i' UfnLl.:hpfil.:1 

Gbl.:pJr .twi/_wtw<u.ftU1W1ftw·qt}wJfi1i [nLt}nLJ[! ftw0mwpi/_nLJ t htl.:htni/. fi,pw 

!pnLl.:ftsfinliwl l.:zwl.:wftnLfJJnL1ifi9, Iiftwmfi nLfihfiwtni/. t}wt}ftbpfi pwp.1pw9-

JwfJ Jh•fltt
11

ni/_ ftwn.nL9Jw1i mbfu1"ntnqfiwJ/i wn.wlidfJw<wm1ftnLfJJnLl.:Iihp[!l 

'tfwt}ftbpfr pwpd[iw9Jwit Jbf1tt11mi/_ ftwn.nL9i/_n'l zbiiphpf! ftwpb[p t fiw

/uwqH[ mwppbp ftn1iuurpnLftin.Jiif_ ufubJwfibpni/_ , uwftw11i 9 . .. 16 L. wqhc/r 

<wpftwfi/r zhfiph('f! 1:•pJfiwftwfJnLJ fiwfuwq:t}i/_nlJJ bfJ f!ULn ftWUf.WJpit <wJw

ftw'[''l-f l l}.J11"ffr.uJr t;uiJwftwpqp zhfipbpfi t}wt}fthpp U UJnLitb.pp Jpw9JwfJ 

t: w1iqnLJ9fib.pf! ftwurwpnLJ h·l.: <n11wftw"lwJ1/ifi L. wJpn'lf. 1:npJtq_nl.:wftw1i 

phn.1ii/_w•.t.pf! <w'l"·f'·'fnLJ f[n•zurnLf1Jwit Jfip1.Jftl.:bpfi1i' <npwfiitbpfili1 fiL'l'lw

cifrq phn.1ii/_wt}.pfibp1i wJpn'ltnLfJJwJp <w'lnf"11i/_nLJ b1i UJnL1ihpfil.: (it•ft · 5. 
12, w} ftw.J UJnLfihpfil.: nL Jfif.nLftl.:hpfil.: (l.:·ft · 5. 12, p) (ubJU'Jfrtft 21!1'

!wlifihpnLJ funp<ra(1'11 t Lnif"i/_nLJ i/_hnJrfil!)' 

Uinil.:bpfi 11wuwi/_n'pnifJJnL1if! u 1ipwfi9 <hn.wi/_npniJ11rn·fifihp[! JjtJ1wit-

9fi9 f!fimpi/_niJ bit' ftwfui/_wt} zhfip/i 1izwfiwftntfJJnLfip9, <wpftw1fin t fJJnLfi/r91 

.<; w m w ft w qtltni:J n Lith.9wt} J..L.fi,9, fil.:.l "lh u u -C. wpm w {' w "I h'm w <iuur w ftw qitw-

1 frii, mfimbuwi/_bmnLfJJw1i, mhfu1intn'l-frwftw1inifJJwfi nL WJL UfW<wfi1.1ihpfr91 

Pitwfthtfi zb1i.pbpnd UJnLii-bpfi f!WJlf! qhp9.rj_nLJ t 4,2 ... 6,6 J-Jr uw<·Jwli

lib pniJ 1 UJnLiihpf! 11 wm wpniJ bii < wi/_w.pni/_fi, 1ipwfi9 < wmi/_ w.tpfr J wftb-

phul! npnzl/_niJ t <wzi/_wpftni/_ fl. zbupfi wJpn'lt pwpdpnLfJJwJp fJn'lfia/.nLJ 

1: itni1til!, 9 .. . 16 <wpftwl.:fi zhitpbpniJ ftfapwn.niJ b1i 450X 450 JJ <wur

,i1_w.tpfi i.wifibpni/_, urw:ppbp wJpwfiwi/_npJwit u1nifibp, npn'l.:9 't:wqwpnll[fa 

.m w£V1hf'Jr b'.p\ftwp0nLfJJ nil.:[! <w•u9i/_ nlJJ! l; 9 .. . 18 J -pt 

l/wUfWJpit 1:wJwftwpqp zbiipbpfi UJnL1ihf1f! zwur ifinpp LU[IU1Wf[bfiurpn

'J.mtfJJwJp blifJwpfti/_niJ bl.: ub'lJJ1ufi1 bpwit9 wJpwitwi/_npnLJf! f[wurwp• 

4_mJ f "lw<"lwith[nli/_ ub'lJi/.n'l urwppbpfa ftnituurpni,fturwi/_ffl('Jw1i [!lt~w
linLp "lw<wittfih.[1[! • Lwi/_wpni[/r ·u1m1ihp.Jr ft9i/_witpl.:bpf! f[wurwpnLJ bL 
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Lil. 

-:/? /'wi!lnqv vJuJ?Jq '(m 'el·!: ·?ff) 11,:/'Jql1uvm11,q:, 9urmlnLuln ?mvJmil 

-mt/I' I'm? ?mvJmJ?Jq fmp11,Lufi nJwv Gz/?wlifl' 'J'l ru11,q:, i/Jmn 1'1ud 

-ln.qv· 11,'iflmv'fl 1( GI·!: ·?11,) 7u ,.,'Id 'mJp i/P'1'J?"u6ifl' 11,mifitiuurlu? 'J'l l'",,ur 

-11,.9:, il:Jqlmn ,Bif?mJqJJmur 'Jlf11J'f·w7 pifur?.1uJurl/111,u? ifil11,1ql j fmplflfm? 

lmvm 71 n/m'J il11,wffi.wJur11,·il ifln4ur 4Biwb11,m:, Vl'fl 1i/Jq11,Giwb11,m:, 11,ml' 

-Gmifl' ifJq11,tlj~u6z/'1' 11,mi£17uurZ,,u? 71 ifJqlmn 'J'l dqrJGiwb11,m:,· Ju71Jm1i 

:flU-eJ "!: ·?''J fmpur j Gi1uG nqln7i11,'1 'BmJ J'm? puJqLuv fmp•11,ilmfi 

lq11,z/1 'J'l LuJm?' ilJnGFwb1m:, ifn'!/lnM'fl 1(m 'el·!: ·?rt,) mJp ifJqLuvm11,•q:, 

?mvJma'?Jq ( /''/' OGIX!:9) i/il'fmpurm:, 71ymift11uur qurmlnLuln 11,m?mJnJ' 

LupJvmL9ur 1'1uJqiJG11,m fmp11,Lufi n,qlnmnfm11, 6qJ'' ifJMwin pulq11,q:, urmbm 

illmn j J'wpJmurm? ilcJ11,mpG? 11,4Fmlnm?mvu~ n9lnm:lupm11,nml' '( [ 16} 

n,9'ur) pu:lq71f J'9dJmur '1,'1 l'w:lmurm? ilJni/'11,mpG? z/d'['J1uin 71 z/dqlmfl 

i(m'Gl'!: 
.,,.,'J) Jq11,n.m?Jm?· 7z/GwGmJ1 puJqLuv Lu•nf/nilmn/ Jq,JvmLqur ~ ifiurqln il'lthul 

i/iliffo mlnm 'J',wpG?mv,'1 'J'I 11,J'{Luf Jl,ul,ud 7u 'l'f!fQ 111,if'J'IJb!f z/71d'!fp G11,mJ11, 

l!fG?mv'I j iluiqln i/JqLuf Luurmnflm 11,ifim11,m:lm11,q:, iflmn Lup11,urb 1'1uJn, 

-11,m/':,mn z/:1911,ilifvo 1ur'1:;t if7mn 1,!fnfnJmnf pu:,mln.m j dur!fln ilJ!f'Jil'z/,vo 

•ru-m 'GI·!: ·?11, j fmpJ!f;J i/?'11' GifG11,uJu 

•( [ 16 '61} n,qur) Jnilz/vo ifJMmz/G?wJurn11,u? J!fdtlmur 'J'I J'lUVmdz/'1 
1(iJJM7iflJmil ifJ9.fJmdl'mJ'1r J'wpGmJ 

-17m 'J'I 811,mJ11, 171ui/'Gmfi11,il 11,m/'GmJvJmd ,'JmJ'pmur11,u/' ifJ'l?fmf '8:/J'l'J 

-11,wifiw?m11,ml'J lmilz/:,uJ!fp ifdnilifvo if Gm;J) J q 'J ii:/ f o 9urmlnLuln 

,Jq11,lmlnqv dz/vJn ?wurm:, 'J·'l puJiimL'lur l'riuilim?m6Jl 11,m/'1'1:>-z/d!f·lmn 

Jm17m:, Wl!fpu:,mlnm z/11,m/'Fmln 11,m/'l'by. uinil '1,1J1Uifi1uJ17m z/lmn 71 1u1!fn/ 

-lmd ill'wvbm?m:, 11,ifi.m11,mJm11,'{:, 'wl'['JGmif'I' 11,ifdnwin il:Jq?wmo. 

1j /''fl 06-81 il11,1uifi1um 

-nm:, iflmn z/dq?!('mf ifJ'lil'J'll :/l'7?m11,d Lupiiwum? 11,z/imfmpb11,m'() 117n fr? 

... 6 l j J'lUJ'Dm? il11,wff}>vUJ•nm:, z/l!mn z/n1z/lnM'fl :p•U'Tf z/lmn f/Jm:, ,'Jmfq:, 

-11,m 'J'I l'wJmmm? d'J'mifiw11,nm/'mf'11' Lul11,y. ilJq?fm[), :1mn 11,m?m6Lu;/ 

-I'm j J'lU'JGmim?'#n Gz/11,qJ:J' ?'fmf :/Wm:, :/11 'J'lJ'm 71 'ru?m11,mLq £147u11, 
-u17 j 171upJmurm? 't lqpnm 11,9/JJ.m nqln711,z/ 'ilJq?fmf 'l'JUU1!fJfim?Jq 

1urlu? j 17wpJmurm? ilil11,mpG? z/d'1il'J1ifj 71 ifJ'1'1 

-win 1(G J •!: ·?11,) il174:, fmJmurm17.m:, .. fUj 11,m?m11,nmz/17 ,?'mui ifJ'l'JwFn 

Lup11,urb il'lJwl mJ11, 11,·qJu11,m?m6if1711,m 71 '1'?1u6z/17· ?n:J 'J'lifl'I'/':, 'Jlfif'Jmvm 

z/'Jiuilm pm:, I'm? fi41u1u I' '1,'1 J11Uf1,m ?,mui if J!f 'JlUi n Jmdm:lupun J'1UJ'iqiJ 

-11,ql ifbJm?m17m:, 11,ifimlnml] 1GifJ'1'1,'1,m17imln 1im 71 GifFmfqn/n pifm?wJ 

-uim11,JJ? ifil11,ql •Gif11,1u·ifl1uf'1/' z/il'fmp11,v'{d LupvJuLm:, 11,mJ11, '8ifJ'1'J'Jml' 

-Tmln ifLu:,m11,d pu1'1'11'1 j J'lUpJmuim? il'11,1uiflwJur111,il ifln4,in :/rfl':/'7 

1puJq11,11,um!fd z/nmv .s'6S:·"o6S: 11,mif11umnm:, I'/' oor .. oo<. 

'J'l J'•1uJmmm? i/J'lmmln z/d'1'J'JmJu7 111,lim 71 i!Jn?ml'!fil!fp 'il?mv11,mpmLV 

91i'; 
-"J,mn 'JI/ 171upJvmL9ui 171unJ911, mJ11, Ju '11,Fm 71mlj_ lm11,q11,w z/uim?11, ~ iluiqln 

(1'11'1Jll1'1,il 'JJ'liftm7 ifilfmpU1.m:, mJ'l mlnm 'pu71r if11Jmilu:, j 17wpfbmnf m11, 

'il~T1u6z/I' 11,mFff'luUll:U?-'IUQ 1il11,,.,u!flwG9vbm :/iffmp11,vqd 11,m?m11,ubifJu:, Luf 

-dub m.JP i/il'i11,·ql lnGJqp d1J'mlfl"ulLudl'm 'J'l LuJm? if11,mJ11, ifJu Ullnil ':/'J 

-ml'imln 11,im 1Jfmrm17m:, 'J'l J1.1Up?Jmplm:, i/J'f'J?wlifl' 11,mF£11uU1lu1i 

1Jupm11,u11,m? 1''1Jl.imL!fU1 j i!mqln iffbmJmln mJ11, mini/ ,'lff 71 11,miffwJ 

-vJm;J z/?1u6z/17 Ulnil ,'Id ilJ'111,iffmpGm;J LupJm J'lUJ!f11,?1u6z/Jl 1(11,lim 71 11,wf 

-?,11,m J'D m ;J '11,wf ?•11,m Lbw tJ u 1?1} J 'I fb m pJw J 7dJmlJ1 lm 'J''l'JlU 'J'I L uJ m? 
71 z/ilfm,,,Ulm:, ?mift 'J'I J'lUJmlJlm? '11,u11,m? n,!flnJlJ' 'i/J'l'J?wlz/'1' 11,miff1uui 
-lul] :puGulz/·17 :/fml'.mJmlnmLm? :/punfuiftmLqur 17.m? Lu:,mn 'fltz/11111,ul' 

'l'I ruJmmm? 't 17pnm 11,7iiJm nqln711,z/ ''JJ'111,?wlz/17 11,miffwurlu1i 

1JqiJG11,m ?~/'811,mlz/ I' 
1q11,Luff j ilur7ln mJp z/il711,11,wFflriuJup1mv'{:, :/?mluJu G•z/G11,mF17z/[' '11,mlfl 

-111JvJmJ urnil pwJ·nwin (m 'el·!: ·?l'J n)'lur) Jm17m:, •ulqJmurm? Jq11, 

-1nuGmz/17 11,m?m11,lJqp 171uJ7lz/11, 11,z/lmfbmnfm11, 71 nqln711,'f '1uln'1:, n7lnmJ 

-upm?m11,mpmp 11,:/Jnwin ilJq?ipmf p.wiJGmffi11,il 11,mp.G1uvm? ifd'J'12 

tpuGulif p :/J'['Jlmur 
-7v JifiiJq11, qurmlnLuln J'm? '111,·uur1'1/fl;rn?Jq pulqG11,mnf.u·ift ilJqb-J'y. 'urlu? 

(b 'a t:l ·g ·h .'Tm'l n,'I"') J9'lGf1ub'lm'7 'lmrGmifr if1f1ulifr 'lmftf1umZu1f .,, ifJ71 

-mn -g '(m 'tl 'S •h 'Tm'l n,7ur) J9'lGfwb'lm:, 'lmrGmifl' iflmn if1ff>mf> 'T ifJ'l'l 

-1Ufn -1, •J91ffmf> -9 'J'l'l1ufn -s '1f1ulifr 'lmftf1umZu1f -,, 'ill'if'7 if1fwlifr 'lmFtf 

-1Umlu1f -c •J9ilrif:, 'lif'Mmum (>mpJltm1u1m 1fmm ifJ9'lwfn -'(; 'Jmrm:, ifJ'l'l 
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.lift . 5. 13. tlw~ft/r uwifr /, ntrz'lwdfr'F 

tnlU('f'hl'Jr Jfrw9Jwf, ujubJu1f,/,l'f!• 

w- uwifr k u1wf, t:r.qwft"'"fwJfr't. 

.!frw9Jwf, ufubJw!1, p- uwi/r l.r. lfn2uint• 

P1wf, JJrtn•ft/r Jfrw9JwL ufabJw'f,, 

bf'p uw1fr9 ftnztnnt/J1wf, Jfrt1rtJipL t;,,,_ 

rznf'qif.ntJ t n•rzrzw&fr'I pbnl,ifw·'/?• q

l,nLJf,l!' bf'p uwifro ftnztnn•fl1wL Jp

tn•ftpf, nt'['[Wd/>9 pbnLif.w'p J.fi t:w

rznl''lif.n•J, 

1- UJn,f,, 2- od{>{?, 3- uwi, 4-

fuwl'ufunrz dnrzbl', 5- b11wft9w' lfwl'

ltwuf,bl', 6- t:bLwdnrz, 'i- ftnztnn•

f11wf, Jf>2n•ft 

pwnif.nwl t .t:tutnntq lniO-nt.! ('ilft. 5. 13, p)i bpqnt 'fb'"{/!nLJ ~i uw[bpJr b. 

Jpp_niftfr J,/r!f..t tunwp_ li.qn'l_ qw{'w1L1tbp.f! UfhLn'jl t [Wi/. Jn1'n[p/Jw9•'hblt 
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Utut).qbpft PLUf1dptu9Jtufi J,b,fln'fn'i/. qwnni9i/_n'l. zblipbpfi wptntuppf.t "[LU
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:.~murqtuq.0-ni!J, pnj!pw9'1tn~U bf.t zbfi,,pjt tft1twpwpwqtu'ti 0-tuif.ww l.t WJLUI 

2. Uli~mr~wu ,uiwlihtwJ~li ·zhlifhr 

lf LU UU UI J W.q wf.t pf.t LU q LU f' LU f.tw Jpf.t zpf.t LU f'LU pnt/JJntf.tntJ LU fLLU i/_ b £ U1 U1 pw0--

1/ 111,) /;,f., 9 ... 16 t:: w f'•ft w 1tfr "I wflh'l w fpf.t l bf.tpb l'l!, n pn1t9 l LUJfi nt/1JnL1t l!' b L
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r.1upftwJ1tntfJJw1t qwpqwuwJfo1t zb1tpbppt U.i[_blfr zwm t::wpftbpfr 'fh"{pntJ, 

"l'"lbuq,fr Ufw1tblwJ'fo1t zb,f.t.,pbpp ftwpn'l.wf.twf.t frpM19 i/_pw i/_bp9.1thl .t:n'l'fo'l.n

l1w'ftw1t pbn1ti/_w0-,p1tbl'fr wnb9nt/JJ·nt1tp, "{btnp t 1tl'Ul'1t9 niJb'l.ur91tbl Jn
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fl/wf.tb[WJpf.t p.f.tUlqb[p zb1f.tpbp.p ftn1t1utn{rn~q9pwf.tbp[! fl.w,fuwq.Hl['f>u ( UIJ'1 

pi/_ntJ f..t uhJuJ,jl.,q lf'1.WfJ.f.tbpntJ) UfhLnp t 'l_bqwi/.wf'4.bf {11 }-p "fLU1:wfq

J1bpni/_t 

IJ.!Jqw(l.qwu "fLUf.tb[LUJpf.t zb,f.t,pbpp 'iJLUfuUJ>q.,J.nLJ bf.t 1:btnf..tJwl t.nLU{'pb

fl IJI qf.tbpnif.. fLUJf.tLU" wf.t f..t bpq LUJf.t LU'" wfi ftirn'l. "I LU Ln b !'"''"- (1tq. 5. 14 I LU) I 
1fpUJj'iJ [LUJ'tiLU1qw1t 'tJ'n'l "{LUtnbpni/_ (f'.q. 5. 14, p), Jfrwfo bp-,qLUJbLUqw'il 

l1pn'l. "(tutnbpni/_ (1t:q. 5. 14, q.)t U.nw4_bt tnLUpw1h[wO- b1t JfrwJfi lurJfiwltl'uf.t 

It LwJ1tLU1qLU1t nL 1tbppfr1t Jblft bpqwJ,'iJw1qwu qpn'l. "IUl'tnkJ1ni/. ufuh1Jw1thp.p 1 

npn,'iJ9 'fb"(pni.,J 0-wr)<qbp,p UW[bpp t::b'tiif.nt.! b't Jfr1wJ1t LUJ'f "lw·mhpfr if.pm 

/1 /JnLJL bf.t LnW[,,U "fwpqb9,f.tbl n·L pbp!..tw91tbl LUptnwp.p'iJ "{Wtnhpp "(UJ

'iJ /;{Hp[! t IJ.Ju"f pu nif. w ptn wpp,1t "{ LULn bpjt, LU JU"f bu q nz.i/. LU0-1 qw fu'n<i/.,fr "I w. 
)1h['iJbf'(!J ,npn;'iJp l/['nLJ h'iJ UpLU'J'iJ pp,b!'i.19 'l.LU'ft,lf'/J'uO-f!, qwpb[p t "{WUfJ'WIU

mb[ pbfll..t, nl_ JU w.!pn«f/Jwi'iJ pbtnn1t'tibf'fa9' 

'Lft. 5. 14. l//wU1w1pf, 1bf,pb/'p ftn!.utn

pntfttnfri/. t:wJw4wl''lbf'/!• 

w- /LUJf,wftwL I. bl'lfw1f,wl(wf, lfl'n'l "fw

urbl'nq, p- 1w1Lwft.Uf, ft!'n'l "(Wtnhpni/. 

l.. bf'Jiw1f,wl(wf, lfn2u.n•fJiwf, 'lf.w:f.l'w'l 

Jw!,bl'ni/., 9- bl'lfw1f,wl(wf, lfl'n'l "fw"'/,_ 

pnif. t.. 1w1l,wftwf, ftnztnn.p1wf, 'lrw:f.l'w'l

.rwHl'ni[, 1 - 1w1f,wJiwf, lfl'n'l "(tutnb(', 

2- bl'ltw1f,wl(wL f,bl'/?Pf, lfl'n'l "(Wtn 1 3-

CU{'tntuppf, l(wfuni/.r "ftutnbf' , 4- hf'bp b'l.

l'bl'nif. t;bl,if.w' 'w'ftr uwibf', 5- 'w'-

41' t;/,,wf,w Jpf, uwlbl', 6- bf'lfw 1Lwl(wf, 

lfnzu.n'flJwf, qpw!p{'wqJw, 'i- w('U.W{?/rf, 

lfl'"'l "(tutnb(' , 8 - 1w1l,wftwf, lfnzu.n,_ 

fl1wf, qpw:f.l'w'IJwf,bf' 

16 f..t wif_btft .t:w,fi,qw.&ft zb1tpbpfa .t:wJLUp wnwif.blw"lb-u Ufbtnp t qfipw

nbl LtuJf.tw,~w·fi ni hpqw1fiwfr,wfi 4l'n'l "{Wtnbpnii/.. t::wi.ftuqwpqt 
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wl7pJmZmL'lm Brr,mum ,drmFfi1uf1,Finl lLudrm i/ilfl,qZ lqJmU1m? 1 ifU7qln 

ilJqmmln rr,m?mrr,fm) tbJm?mrm:r rr,m?mfmJmU7 rr,m?m'T,nmif r 1Lu'1,wlirr,il 

rr,il{'mpfl,uqd ?t/'rnf7n fl,'f p1ufLqU7n Lqm:?'I!' m7:r ifJq?fmf rf'T,uJu 'puJqur 

-min LuJ? rr,m?m'T,fm?Jq lU '1,m?m'T,fml l!ffbmrifmfl, 1 il'U7°'fln •Biff1,wFfiwqfm? 

-Jm:r Bf1,mJrr, rifm?'T,m •ilJqilrr,qZ 1qf1,:mlnmJuZ.urif rwJ'1'1,'1,f11lJZ ?:qrnf'lfl 



~m: 

1([GG} n~q:n) rn Gl .. 8 ,i1'11uFfi1u:nnm:, riF1ubmbm]rrrifwJ7l 
LuJ,, ifJqurmm Ju]rmurJql 'Iifd'murJm 71m'{ 1 r1U]r,,m.p;,,'1mrjmn ,Gif17m;J 

rimf fi1u,,'ff J'ln.F9n '1if Tm,,·Jm plm:, fmrn/ m '1 1( f GG} "J.'1,ur~ rn 91" .. G c ,r"' 'I 
-mrFmm qmF(!/:1u'Iwfm,,.mrnF'ln G'1m.J'1 71m'1 1 rw]1,,,,rn.pm'Irrirjmn. ilriwFfi 

-wurnmj 'I'7ubmbmr'I ifJqurmm Lui},, 'Iifi/J'/''1 rwJ'l'I''ImlJZ lfifrnf9n 1Gtj·J 

--q '1. 'Im rFm Jn '1 m rB m nw ,,.,, rm r1J'9l JU '{m F.efnuJ rm Jl1U 'I"' ,,,m'1J"t/:, 'UfJ if J 'I tn 
-min LuJ,, 'Iifilm:nJm ,,nif ''{mpGmn1u,,qrmriFmy ''ImFefwq1uFm,,mJj ''ImFfi 

-JUJr.m ]tu1'1'1~'1 J r1u]tJ:n'Iil 'I'lwFeJ~u:nnmj t/·Jqurmln LuJ,, 'It/il'J'l'l. 
16 if J9 tn J ,,z 

lifnlU,,flrmrJ'll bu]rJmurm,,. ]ruJ'l'1'1"tnJ{d '11/Fmlld pm,, 711f}f{£/ 71 GifJ7,:nJqZ 
Lu.J,, 'l'lutn'{d, 7T'U'lef pm,, J'lmf '1!/ fmGm,,Lmd iJJqurmm urJ'{Zmuq 71 urJ'll 

_,,J,, ,,ni/ ']ruJ,'l'I'I·u:nqd 71dt'ld '19 rwJm:nm,, iJJqur:mm :nllqlmtj'r rit/ilm:nJ'fl 

•( 81 '!l ",,·'1) :nJqlmu'I rm,,. :nJ9Z,,,.µ'I •urJ7lmifr 7·'1'1if1 'I!/ LuJ'm,, ilJ9:nmm 

.bu·tl',,m'Id'trJif rm,, LuJ,, 'Iifi1mU11J'fl tpuJlf'l'{•Utn'{d 71fi,'l'fi rm,, J'lmf' 'uriJqZ 

-mi/r '1'1 r1u'Im riJ7:nmln LuJ,, qtjd'J'l'I tjJqil'{,ql nm,,Jm,,fJm lf41u'IuJ1 
,JqbJm,,,mrmj lmFG'Im'fm 

.J7vmJt/l1 } p7u]rJmJm'1'f"1m:r, prwJqif.mqv 1Fm 'ImP'1 71 ifJ17il'{7Z puJq•,,Jm:, 

41q pm G't/-91 't/Jq'{if fm f''IV'f•;J 'I'm,,lm'{•ubtjJu:, f,!f r puumy.urmm ,,m/ VF m 

4il'IifJqbJm,,imrm:, 1mFG'1mfm '1md' '1 Jd'ut/1 tj!17.]rm ''luf'f.m,, n'l·mJ'u 'il'IJUFeJ 

-1u:nlu·,, '1m,,mfmJ.m:n ifJq;lqqZ t/n'i/lnMm '{Fm,,.mn 1J9'{i:.ufi;qr rimr~Jm]r 

-lmj 1U Jq'Im1''1n/n '11/Fm,,Jmplm:, bJmm Jmdmurmrqrmj lqJw'Iil ntjlm:n 

~ 1F7Ul'I 71 i/Ju 1ileJJw'1d ,,mtnnj t/if1J.murmnfil.m qm,,m~,t/tnmtnn 1 ZuJu'Id 

.Jmrm:, ifJ'l'!mi/'G'lpuJ:nnriu,, LuJ,, t/J9d'1'1l ifbJm~mpm.;r '1ifFm'1lmu'fl 

17.u qfl ''IJ:J ;n.,ur'I'f:,· J'f,,<'mf 'It/f 
-m,,J\m:,Nr mJ]r G'ImJ'1 'ID 1Gif'1mJ'1 fmpip/m,, •19pvJubmj7 pm,, lq]trli-JuL 

-m;r 1 Lu.Jm,, if'fmplJV'fd. b1ifymLLJU '1'1/Jq·IJef'1mL.m)eJ Ju 'I"1J'1'I'lmJu7 1Jmrmj 

w 1'f pu :,m ln.m 'I'll uf fl•lU rpufm,, Ju '{'{7uF tfw w.Z.u·,, i/if'I•'l l L '{UJ m rm:, wq:, if J'l '1 

-d'fmLmd pm~ ifJn'lmJu:, 71 n7ml'Jt/· 'rimr'I.!fj t/J'l,,lfmf '1t/'Fm,,JmjJt/p 

~Jrurmln LuJ,, 71m'1 'I'I r1u]r'n9~mn/im'1 ''Iu'Imlf n,qlntl.u •BitJ·q'Il!f'ImLmd 71 
fii/Jq1MmJuj ifGm;J, 'p1uJ'fbJm,,mpmj 'IifFmff'I<mLm(!/ 71 1Jt/Fm'l1mJu7 

l'J'f J•'li1'1'1l t/bJm,,mrm·:, '11/Fm'Ilmum ilJq;f 

-'l;q l ifbJ:m ,,.m rn;i:, '141 mtn m fJJ ''Im rq.n/:n 1Ji/lJ7 ]r 'Im r-n/'1m ;J m Lq•:n t/ Jq wm m 

~ iflpmvmJ'lb r11uJ'f'1'ImlJZ ,,lt/'rrrfq·n· 1p<11J'f'1'11uFeJ~.uLL~u w,,Jq 1~ nqln 

--1Jfm 1JrmFtf7U·LLw '1,m,,,m'IFm,,y.17 rm,, qm,,,m'lfml '{Fmt/r i/il'{ql nqml'lif 

~ mn] ofuh I (-b I · · (d . (m 

J'l'lmrftmJ'f; 

-mifli-f 'd'lmLmt/ -g 'J'l'l'lmJu:, -0 
'J'ltnmln -1 ''liflmtnmlnmeJ'lmLmd -b 

''lifFmurmlnm'lmJu:, -J ''li/fmurmln -m 

•iJJ'l'lmrp/n 7'i/tn~1uJ 

-urn'Ju~ ifJ'lil'l'IZ tiiflu'l"ll ·u "!: ·h 

(';(';() 

17•'{t/1 fmpJ>bmL7ur '{'{ ltuJm,, 'ImJ'''I tjJ7ilrp:(l, 'It/fm1r'Imln il'{uJu ''I'l 'IJ'lur 

-min £iif1u'Iur ilJ'f'ImifG,,1uJurn'Iu,, LuJ,, bifymLL1u 'Im,,m'Iri/j ''I'I fmp 
-fmJmur J7pmum ;f'{uJ'u1 r J' 11U J J{ IJ J m ,,, m rm j '{ii/' f m U1 m fJJ 

1(b r;J 'u·r:·,,'I)J7bJm,,,mrm:r-
7 m f G 'Im f m 'I'I rnu]117u,,, ''1'1 ifln·if·ur if.17pm 71 1u,,J7, ilJ'IJ'Jmur LuJ,, 

G'IuJu 
1

ilJ7bJm,,mrm:, 'Ifm ,,nq 1(m'u·r;·,,'1) bJm,,mpmj ifi,,mlr 

-J m,, m r 'Ii/' l mum rm,, 'I if f m 'I l mum 1 p1up7u,, 'fii/J7.JJm~ 
LuJ,, if·lni/ur ,,''11'' 1 fmGm,,,Lmd ilJu 

1
ilbJm,,mpm:, h/ur"1rruJ'urn,'Iu,, 'I:f'fl 

•i/bJm,,mrmj pueJ'ImLmfi 'Ii/fmpbi/Jln urmh1m,,mJmd ifli/t/;uJln ,,mt/1 (b 
•fbJm,,mp'"'j puJ,7JJmur 'Ii/fm'{,rnillij, 1/11/Lj;uJln ,,,m.p rm,, Gmd (J 

1(m 'U ·g .,,''I} tJbJm,,mrm:, (fuJqwmln) puJ'IJmw fiJm:, (m 

• '111' 1nu·r1Jmpm ;J 1mif w IJm ,,'"' '1'J"i/j 1/J'l'J•m i/ G,,wJ_ urn1'1u,, bif.'f'mL LlU L u'1 
-7UUfJiil mJf G'{q·Jtj 'Iiffmlr'Iv'l;J '{m,,m'IubifJu:, urn,il ( i/·J'l'Imr'lnfn} ilJqbJmlj 

-mpmj rt/ur,,1uJurn'Iu,, ifJ'1;f'1'1z ,,Jmjmrbm;J nm,,Jm,,rs.m £i47u'1u.ll 

• 1mJp '{mpi/j 
'JmpJbmpmj '1mlfmn•q1n'J,U11m,,4''In/'fJ11 ifJ'l'J,,mJ'l'dJmur t 1'1'uVrf7Ul Jmpmj. 

ifJ'l'IIJmpfmln urqJ,,"lu,, 'Imf£i1uJmJm'Iifl (il'I1ufeJ1uJw'Iil 'i/lnt/ur i/fmrmJ 
-mlnmLm,, 71 p11upef liim) il'11ufeJ11uJlw'11il tjv1u·(!/7•r 1JimrB1uum,,1 t/if'I'12 

1puJMGult/r Um 71 1Jmpu'mJ4,, ifJ'l'IfmrmJmJnmLm,, 'It/fmd'l1ub.· 
't/J'f'Id'fmplJt/l '1ifFm'1mJrm 1Jmfd1ufmpurnmJurmln 'It/Fm'ImJmfJub ''JmF 

-Gm]r.i/n'{q.m'{t/• '1mp8mv·'11n if'Iuur7d ''1mrGmFm'I'fil'1r 'I't/lmml71'ln.J''U,, ''{•mJ" 

-Gmurnf w 'Im.rJvmL7ui ''Imrn/ut/1mLrur ifvJ1u'Iumn/ 'It/lm1J.uur7d ,ilr1u0 

-my.J,, ifur7,,rmp 1u '1r1uGmJwn1ul.:'1t/ 'IF1ubm1qpmum '1mrJmurm,, tjJ'l'I 
-d''lmurm.nf'Z.m '1'f'J1Ujmmm Ju ''I•ifnJ/ln'{.fm 'I'f'Ii./1 1 d'1n17m il.Jnr1uf1u·1 Myt 
1il•J'l'1'Imrfmln 1Jm,,1tnL'{U1 1'1'1~m t/.plm:, ti ilur'lln n~']qJ!w1'I:il '{J'f'If"'Uf11u1 

'{m,,mi/'1ulu'1'n/9U7 71 P'l/ur,,wJurn'J'!ll,, t{'J9if'{7Z n.m,,Jm,,!Jm fiJ/1u'Iu J1 

1(Bt/JqJJmw t/pui!' 
-mpmj 1Mt/.1 fm"fr.fJlubmJif '1'1 LuJm,,) ''Ilfm. 71 ilJ7.µ,mln LuJ,, 7.u 11;/ilmUJ> 

-Jm 'iJJ'l'lrJ U1Jlif r 'iJJ '1'JiJL1uv'1mnmlif r 'iJJ '1 '1;J rmb lurmln 'iJ J '1 '1mt/G,,7UJ' 
-urn'lu,, fmGm'Ir} pu,,m'Jmbq fiif1u'1ur '1'1 r1upfJu'1mJt/ ilJ'{,,fmf 71 ilJ'{lh 

-mm "/mJI,, 
1
ilJ7ifjit/:, G'I'"/;u 

1
il·J'lil'I'1l 'Ifm r1upJlmJ"im:, 'l'I rJllfliu'Ju.11 

J'fJ!J'f~ erJlU!JUJl nm~.t'm~l'~J;l} "f: 

1( 8 ll l:, n J'lur) urJ7l 'f '{Ulh 
-,,rl f'lr1pJu]rmrimJ'r.m· 'I'm'I''1'11u Gtj.71J7p 71 fUj 'J9'It/1 :, ifiur9•m i1J9ifpt/j '1ifr 
-m'l'lrmlnmp. {foud.mpm:, t/J9if1Jql Luplfhuum,, r1uJq'I'{mlJl ,,'4rnl'lll 

,Jq'rl pi/:, "lnif.JJT 
'{t/fm1mn fmJmurmrmlj fUj rm,, '{.J/fm1J9pmmmp f/ltjJ.u'{up 7f'"''I' l'{umJ•if,, 

:, pwp.JurmlfJUod 1(puJ9riil'1mJm) wm:,viriil Jlfff 71 ( urm:;J.i'Iil'lm) f.u:, ;tfl 
lqriifl 'I9 LuJm,,1 ilJ9ilp.if:, 'It/fir/''J.'lr:mlnmp ifpuifmpm(. 1'IifFmGG rm,, '1t/r 



'itq. 5. 18. lJ.purtujJpf, "{tuurbpfa ltntuurpn<lt

urfaif. /n«)nLJ'l,/,pf!· 

w, p- Jfawzbpur, 'I-• '1• b- bp4zbpur, 

'I.- bn.wzbpur, · 1- flb{Jh. pburnt, 2-

'1f'if.w'l-faL zbpur, 3- ltnLuinpn<ltsfa,,'l,-tbf' 

JwJbltn<ufal zbpur, 4- ~tudp itwJ {Jb{Jh. 

pbinntb "f'"'l zbpur J 5- "f"'lll(tuUlb &/!

""''[, itw"fbp, 6- [bpJwJbltnLUh zbpur, 

7- '1-"l"f'ZP"'jblt1""Pl zbpur, 8- tbp

JJfaL '1f1if.tu'l-Pl zhpur, 9- Wf'UIWJJfaL pburn

f,/, zbpur 

UbJ.uJifaq z,pp_wfifibpnuf lqwn.nLsifn'l .zMipbpfr U[Wmh;pf!, n.pUfbU qwfin•fi, 

U{bm.p t ·walf1wfiw4_nflt/_wrt tfrfibt bpq;qn'lalw'bfr ( Ufwmfr bpqnL ->wµfJn~filJ.nllfi
U b fl fr al n.m )' nu'l'l wd,fr;q. /,_ ->"'fl frqnfi wlq wfi dn'l b fl nt/_ t ,lJ.J flw'b.fr -> wmit/_ wrtpfr 

Jwqbflbul! nflnzqnul ~ ->wzt/_wflqnt/_t ll.Jfi 'fbUfpnLJ, bf1p .\wzqwflqni/. wJ

pwii 'Jc/r /'lw->wfi~t/_nvJ, fib' nL'l'lwdfriq. /,_ pb' .\.nflfr'lnfiwiqw'b dn'lbil'fr .\w:m

t/_wrtp,fr Jw•qbpbilf! "lwmfr J"LflwpwfiunLfl .\wppntfJ.Jwfi Jnm U[bur.,p ·t t/_bflS

tbl fiflw ->w.Fw"(w•mwuJuw.fi ->wurqw~,pfr 0,025 ,%-/rs nl_ "lw'qwu (fJnLJ[W

mflt/_nLJ t wJpwfi zmb'lw'fl'bl fibflWn.JW[ 3 ->w,(tqw•fip zbflpbflp UfWUlbflnLlf, 

'7 pwll .\wzi/.wflqwJfrfi ubJuJfrq~LfJJwfi 'fbUfpnLJ )1 
1.wurnLq nLlW'ff1nLfJJm'b U[burp t 'fWfld'bbt UfWmbpfr ;;wufilw'b .!wubpfr, 

fr1i'1.Ufbu /,_ pwsqwrt/!fibflfr bqpbflfr w.!l/'w'bwqnflJw'b .J..flw' fJ./Jb fi•zi/.w;rt Jw_ 

11b p nLJ -> 1.11'/'t/_ W,flq·n i/. w·Jfl wf.t tJr U[ w•.\ wf.t p_q mJ, WUf•W w J'f J uwb [f!/r w J flW

'Lw:t/_npnt:tf /! qwurwflt/_n,;J t mwpwrtwqwf.t qw['\qwu'bbf1n4_, n,flnfis nL'l'lwdfrq. 

J.n'lbflfr mflwJ.wq.prtJ! Ufb'U>J! t tfr1i,fr 8 J.J-frifl "l. "lwqwu, frU.q fi'l'w'bp Ufburp 

1; .!frwsfrht Jfr.!Jwfi9 ->bur 500 JJ-fr9 nJ_ wqblfr .f!WJlni/. mb'lw"f/1t/_wrt tfrwq 
.w.'iMLpfibpnt/_t 

l/pn'l U[WU1bf1fr pburnfi/r 'fwufi f!UUI wn.wfi9/!wJ/rfi ub'lJJwfi wJflnL/JJwfi 

]!'f,,U1fli/.nLJ t btfibtnt/_ wJflnLf/Jwfi, zw->wqnp,J-Jwfi, qwmwflifwfi b'lwfiwqp 

/,_ W.N. U[w'->wfit'bbf'frS• rtw'b.fl pbinnfib U[wmbp,fr 'fb"li.f!nLJ' B7,5, fJbfJli_ ph
urnfib UfWLnbflfr 'fh"l.f!nLJ B5, b1f1lqw~fJ.p.1bmn'bb "lwurbfl./r 'fbUfpnd' Bl 2,5. 

'fw-ufr'S "l Ufwqw•u1 'Gb11ipfr u1mnf11q.b'urfi1w Jw1ufr U[W·mbpf!i npnfi.p w'biilftp_w
qwfinpbfi ->Ufz/._nLil H pfiwt;n'lfrfi, U[hm.p t qwmwpb[ nJ_ U[W·qwu B12,5 'fW

ufr, fruq ->frJ.pbp[!' B12,5-B15 'fwujr pbmnfifibpnz/._1 . 

Ub1u.rl,frq 2flt.=Hb,p~LJ qwn.ntsi/.n'l .zbfij!bpfr tbpp.frfi •ftl'"''l /,_ wpmw
. .pfrfi Uflilurhp.fr ->udwp pbmnfifr it.z/._w'lw'IFJLJit 'fWubpf! pbprj_wr} bit {22]-nLJt 

fil'nLJ[WUlfl>i/.nLJ t f!!UUI zbfipp .pwfldflnt..fJJw'f,, pburnitfr 'fWUf! t/rtf!fubl ( UW-

qwjf, J"LflW.[JUlitl.JNLf1 5-6 ->wpqfr9 NJ_ ->w-&.wfu )1 lunfl->nLfl'f{ urpz/._nLd zbit

.pnLU qfrpwn.b1 ~itwf1wqnif",fr1i i.w·tfr /!PJ. urbuwqfr /,_ 'fwufr .pburnit'bbflt 

Un•'bntfrP zbf.tpbpfr Jfrp_:->wpqwi.frit r}w.J-.t,b.l'I! Pf'lU1l:"flr}nLJ ht wn.wzf._h

[WU[bU ;:wpfJ, witJuqbllfr pwqilw/Jn./rl.I! uwlbflfr d/i.nq, oq.mwqnf1Htni/. mb

'l wtfr n1Ju nt/_./r q w 'l WU[W pw J w.tit'b flt 
lfn'b1'111/riP U[W'Ulbfln'z/._ pwqJ w-> wp.q zb'bpbflfr .\ifrJ.pbpf! I.tu . qLVmw,p·nL:/ M1 

J n'b ntfr [J h '1.UJ'f,, W qn i/_ I l/il.l'/u1i/. wrt zb it.pp "Lu /'•qWJ itnLfJ JnLfi fro /, pft UJ~ n 'lfr IJ/r
J W'ff'"Lp JnLit /rs, -> frJ .pb pf! q Wfl "'l bit tfr'bbt ti w U[wt/_bit w J fr•it' "I w ur b pfr urwq, 
qunJ . .\lbd winw;pwr}' UJd1pn'l1_ zbit.pifr UILU'ftt 

1.w1qwqwit luUl.-nLJ Jnitntfr/J ur1twzfr1tnLf/Jwit pf.twqwqwn.nLJ wp'f

JnLitwqbur w2/uwmwfip t qwurwpqnLJ 1.luUl. U[bm/2fr1tfr 2fr1twpwpnLf/Jwfi k 
-C.w pin wpw ujb m nL/J J wf.t q.frurw•-> bU,,w qn mw:q·w·ft Jtfi um fr urn LUI nLJ t 

§ 5.4. ~wqdwfiwplt 2hG.~hpfl tlpw qnpl\-nq 
J!hnG.tlwb~G.hp~ dhbritfit!nt6G.hp}I npn2mdn . 

1. Oup1wbh 1phn&.t[wH&.hr . 

lh'l'lwdpq. pbn.f/1._wr},pfihp bit ->wf.t'fpuwitnLJ zbf.t.f!p ubpwftw•b 'lwfitj.

i/_wr}f!. /,_ fipw . f>wr}qb['\fr ,i[pw 11npJ-"'l bfl~Wf'lu!flb. ~L 4wf1-AuitnL. JwJwf.tiui. 

qwi[n.p pb~f.tqwhipf.th'f'f!I 

l/n'b,Ulf'.(l'nuqsfrw1t1bflfr ubtfrw.qwit q_wit~z/._w•r}.frs wn.wp_ b'tn'l nL'l'lwdfrq 

pbn.it_z/._wr}_f!fibp,fr itn(l'.!wm./rz/._ JbJ,,,LfJJnLf.t&bpf! U[h',;,I! t np',,2b1 [!1UU1 _uurwit

'fUl(lur'iibpfr. /, UfWU1f1WUUln'l lf"flr}UlflUJf.tiibpfr mqJW[f.tbflfr qwJ btf.tbtnz/._ fie

pwits. !itiµJuwq.r}wJpf.t iwtfrbpfr9 nL it1nifJb'f'fr il1frt/rfi r}wqwLwJ.frit JuimnL/JJn~

f, /rs~ 

lJ.p'fJ11'L'j,Wpbf1Wqw•it zbfipbpfr J.pf->wpqwJfrit rtw~qbpfr t/_pw Ulb'f.W'fpt/_"'l 

uwp.piwlt/_n(l'nLiltbpfrs wn.wp_ b'.qn;'l pbnf.tqwJ.p1ibpfr f.tnpilwtn/rz/._ JUnLfJJnLf.t

itbpf!, fr1tl"lbu ft. f.ti[lwf.ts pwzJuilwf.t ->Iiwpw.qnp uJubJ,wf.tbpJ!. "fl"'2"LJ bL 

'bwJuwq.fiJ wfi .wnwp_w'fflwfi./!Jt ->frJwf.t ifJiw1 Ufrft.f.t',,LJf.t Jwjw&.w'q WJ'f 2b1t

.pbpfr Jfrt->.wpqwJfrit r}wr}qbp.fr mw{'1pbp mh.'lwJwubflnLJ qnpr}"'l ->wi[:w·uw_ 

flWJ_wtfr pwzJuqwr} Ju1.Jwf.tw1qwt/_nfl pbn.f.tt/_wr}.p.fr finfl.!wmfrz/._ i1'bJ'nLfJ-JnLf.t-

1ibpf!·"lbmp t t/_bpsitbt ni. Ufwqwu CHuIT 2. 01. 07-85-nLJ pbpz/._wrt UfW

->wf.tp_qwJHpfrs ( {38 J ): 
l!w'lw.pwsfr•w•qwfi zb1tj!b,pfr (->wuwflwlqwlqwf.t, qwpi.wqwit, pf.twqbtfr /,_ 

'bJwf.t fizw&.wi~n.P-Jwf.t WJL zbLpbpfr) Jfrt->wpftwJ/rit Jwr}~bflfr qpw q.n,pr}nq 

t;wqwuwpwlwtfr pwz!fuifwiJ Judwitwiqwif:"l' pbnf.tqwr}j!fthflfr ll'M /,_ Jttbs

z/._LVr} it"pJwmfrt/_ JMnL/JJnLlif.thpp, Jrf.tJ.U[hu b. ->muwtfrtnfJiwf.t '\'f qnpr}w

qfr9tbpf! phfli/_wr} bf.t {38 }-nLJt 
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Wp-fi, np'i.i wnwut phpNvJ zHpjr UIUJU1UlbNiilfibp• •l,hptfrfip1u fiNpJwui/ol 

JbJ-mfJJnLfif! zhfipp UIU1U1U1fiJw1fi wJhfi JJr i-{''1 J./,,p ,i;wJwp Ufbinp t npN

zbl WnWfiJ.pfi 1 ubJuJfrft. pbnfi4_wJ-..pfrfi ,i;wJwfiJwU, .pfiJ_"fbU pbb~9pnfi NL

Jbpfr ,i;wJwft.wp11' ft.ppwn,4_wJ- J-w~ft.bp,p Jw.frwrr'1wft.fibpmJ {Lnb u {38} )r 

RwJnL pbnfiqwJ-pp ll(Wf1f!bpwpwp i/iNpN/u4_n'l pwtzW'1f'PlP JhJ-NL

fJJnLfi[! ,i;wzqwpl[b[p.u zhfipp '1fifiwJifrft.wqwfi pfiNLfJwqpbpf! ft.wpb['/t t n_pn

zb[ WJfi"fbU 1 /rfii_"fbU ub1-uJfi.ft. pbnfiqwJ-,pf! ,i;wzqwpft.btfiu, JwufiwqN{'W"fhU 

Jp'i.Ji_IL 20 ,i;wpl[wfi:/r zhfipbp/r '1bll(pnLIJ funp,i;n<f''1 t uip4_nLJ oqui4_bc 

(20 J-nLJ pbpqwJ- wtzJnLuwft.1ibpfr9 NL pwfiw.1Ubpp9: 

RwJnL pbnfi4_wJ-pfr W'{_l'fb9Nif/JU1fi t:hui1Lwupn4_ zb1i.pfr ft.pNtz l[NfiuUl 

f'NLft!J/rWUhpNLJ UlllWf bftntz °Apqbf'f! (J-nntz Jmf'hU,UlfihPf!~ [WJUW'ft.WU nL. 

bpft.w1fi·wft.wli Ndhpf! IL wuu) IL uibtzwpN/uNLfJfnLUbbpf!, pwilnL phn'i.i4_wJ-_ 

pfa J frt.fo'i.i p w 'l w '1Ph/ro IL ui w uiwfrnLJ'i.ib pft wJ b 'i.i Jfr i-p'1 .11Lp1fi ,i; w J WU( w"' 
111wufuw'i.i ll(Ulf'pbpwpwp i/ini/iN/u4_Ntz pwtzw'1l'PlP9 ll(hLnj! t npnzbt w-, 
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nw'i.i.lfi'i.i, Jruft qnLilwpwJpb 'Afrqbpf! IL uibtzwpN/uNLfJJmfi'i.ibpf! (X)' ,i;/;uilL
JWL pw'i.iw.llLm/.' 

(5· 11) 

npuibtz X•-1! 'A/rq[! qwJ uihtzwi/infunL{JJnLfi'i.i t pwJNL phnfi.f_wJ-.pfr Jifrt_/rfi 

( uuiw ui /r'f[ w f[wfi) p w'l w '11'PlP9' 

Xf -fi bNLJfib t UIWU1WfJ111LJbbpfr i-(1'1 alLJrfi ,i;wJU1U[UIU1U1UjuwfiN'l 

pwJnL pbnb·i/_wJ-pfr Ufwppbpwpwp i/ini/rN/u4_ntz ( '1/r'i.iwJ/rft.w-

f[wfi) pwtzw'1f"./ri_fr9, · 
n-[! ,i;wzqwpf[Nl'J ,i;_wz"-Jr Ulllbl4_ntz ubi/iwf[wfi UIUIUIUJbNLJ'i.J,bpp Ji.Ubpp 

Pft4-1i t, 
RwJnL pbn'i.i4_w,)pp ,i;wJwp ,i;nLUW[PN<fJJwfi qNp,)wf[/r9[!' 'Vt-[! 1 {rfi1,ll(hu 

wp'lb'i.i wu4_bi t, 1,4 t• 

RwJ1n< -A'i.iz~w'i.i tUfJN<p/r uib'"'l!l! (,i;wz4_/r wnw,) pwJN< phnfiqw,)11/r 

t~ . 5. 19. l?w.!rr< &Lz.!w!, .frwuurw9fr t"l
l"'f'fr .frrrfuwrfrLn<.!f! t:w.!wrJb(! ub'lw1'w

J./, ~"(J"<f'""- · 
1- .frwumw9fr ~"IJ"'f'• 2- t:w.!wrJb(! 

ub'lw1'wJ.k t"IJ"'f' 

l:, rf}· WmfWp 
\ I 

? ;\; 
" 
' 
• 

~ °' .:. 

'\ .. 
" ,,. . 

,j 

z,,r. 
100 

80 

oO 

40 

20 
10 

\XJ 0 
ll(Ulppbf'Ulf!Ulf' pnpN/u4_Ntz pwtzW'1f'frlf!J npf! ,i;UJJUIU(UIUIUIUJuwfiNLJ t zbfipp 

ubi/iu.J1wfi UIWUIUJfiNLJfibpJr wnw~pfi alLpfi) pbpqwJ- t filf[. 5. 19-NLJt 1.w•z-

4_wrrf[fibpf! "fwpq_h9fiblm 1iUfU1U1wf[N4_ ftwpbtft t WJ'1 tll(JN<pf! i/iNfuwpftfibL 
,i;wJwpJbp ubtzwfiwJ.IL t"IJn<pro4_ {fi!f[. 5 . 19): fl.J'1Uf'frufr tUfJnLPf! U[huip t 

n<fihfiw fin<Jfi Jurf[bpbuf! IL fiNLJfi Jwft.wf'o'1wftn<J qurfiqnrz J'wfipn</J1wfi 

l[hfiinpnfif!, fr'bl Nf' pwuuiw9Jr tll(JN<pfi t: 1'wpbift t pwJNi i/iwuuiw9fa pbf!.L

qwJ-pf! i/infuwp/rfib[ fiw'IL wJfill(p·u/r ,i;wqwuwpwi_wp qwJ bnwfif[1wfi ophfi

.pn4_ pwzfuqw,) pbnfi4_w,)pn4_, np fipwfi9Jr9 wnwt bftNtz t)nn'l JnJbfiuiU

pfr JbJ-NLfJJN<bf! ,i;fiJpp i/_bplLft Jwftwrr11wftN<J tfrlift fiN<Jfif!, /rfii_ Np fipw 
l/iwuuiw9Jr wq_'1b9nL{JJwfi '1b"f[!NLJ t• 
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3. flbn&qwcH&br~ .qntq.w~9mdp 

8wfi4w9wu 2hfipfr ,4nfiumpnL49/rwfibpfr (fafii_"{bu /,_ {pJfiwmw4Jr) {w2-

i/_wp4f! fiwJu Ufbur,p J 4w:mwl'bl p b n fi if_ w ,q /! fi b p 'fr { /r J fi w 4 w 'ii 

q n L If •w .4 9 n LIJ Ji 9, np.f! pw'l'4w9w1u t ,J2mw4w'b, bp4w.pwmli. nL 4wp

-&.w1ur/,_ Jw1Jwfiw.4wi/_np phn'ii.i/_wutP'iibpfr9, /!:um ,npnd, bflb WJ'f qnu:l'u49-

Jw'ii Jbf_ Jwu'iiw14.!fnLJ hfi bp4nL /,_ w,if_bti/T JwJw'iiw4wi/_np pbn'iii/_wupfibp 

( opfrfi1w4, pw•JnL pbnfi'ii/_WUf!'<f! /,_ UwdJ4bpfr i/_pw qnpqn'l <fwJwfiw14wi/_np 

pbnfii/_w•Ujf!), WUfw bp4U1pwm1L. qnpun'l pbnfii/_wu,f!'iibpf! U[bm.p t pwqJw

Ufl.LUn!4hi '¢1=0,95, fru4 4wp-Awmb. qnpun'l pbnfii/_wup'iibp[!' '¢2=0,9 qnL

qw49Jw'ii qnpuw4fr9fibpn1i/_1 

7, 8 /,_ 9 pwuw1'iinLf1JnL'ii nLfih9n'l ub1uJfaq 2l'f;,,fifihp/r {wJwp 'iiw/uw

q.d!i/_n'l 2bfipbp,fr 4nfiu.mpn1J49frwtbpl! (frbi_U[b•u /,_ t;ijrJfiUlmw41! [!'um .41'n'lnL

'iiw4n,,P1wfi 'firmwf7i4htfti11} pw!f-fr pbn'bii/_UJ.Upfi.bpfr L;frJfiw4wfi qnLqw.49nL

Jp9 {w2i/_wp4blnL91 U[bmp \t {w2i/_wp4hl fiwb. pbn'iii/_wup'iibpfr {wmnLft qnL

qw49nLJ.fi9, np[! pw'l'4w9w..,)- t J12mw.4wfi, qwu4bpfi i/_pw qnpun'l bpftw

pwm/,_ nL 4wp-&.wmli. /,_ .u'b1uJ)j.;4 pbn'iiii/_wt)ipbbpjr91 flbn'ii•ifwq/!fibpfi 'ii2i/_·wq 

{wmnLft qnLqw49nvllfr9 ~wzi/_wpftblfr" {wzi/_wpqw1fr'ii pbn'iii/_wqpfibpfr JbqnL

filJnLfi'iibpf! (-y1>I} Ufhll.!11! t' pUlrf!JwUfwid,4bL qnLqw49Jwfi {bmkJ•WL qnp

uw4p9fib(l1Ti/_ ('¢)· 
Jii_mw'qwfi' 0,9, 
JwJwfiw•4wi/_np bfi4wpwm·k' 0,8, -. 

.Jw,J wfi w 4 wi{n p ft w ["-&. w·m.h.' 0 ,5 t 

flbnU.i/_wq41fib.p,fr ..:frJ'iiw14wfi qn11qw49Jwf.i 'fbU[pnLJ ·4n'ii11mpnLft9frw

'iibpfr {urzi/_UJp/4f! U[bm.p t 4wmuil'bl fib' f!1ll1U1 wnwrfrfi /,_ fib' f!llU1 bp4pnp'f 

/unLJp uUJ{Jwfiw1Jifi ii/_fr-&.UJq'iihpfrt flhn'iii/_wuptbpfr {wmndt qnLqw49Jw'ii 

'1b"lw1w, npU['hu 4w'bn'ii, {w•zi/_w11:4f! '4w~wpi/_ni:.J ~ f!"m wnwifrfi funLJp 

uut{JwfiwJ/rfi if_Jr&.w4Hpj11 t/,bptfr'ii 'fbUfpnLJ 111Ulf"f'fr wJpnL{JJnL'iif! {w•2-

i/_wp4h1Jr•11 WJfi. Ufb"'I! t pwq_JUJU[Wm4hL 'Vsh(illkp )=0,9 ... 1,2(mb'11 {39}) 
[pw9nL9/ri_ wzfuwmwfipfr UfWJJWfi!p ''fnf"qWft9ni/_, np.f! {w2;if.fr t wrr.fint:J 

11hJ11.Jjr.4 pbnfii/_wq'l!/r 4wp·-&.wulli. wq'fb9nLfJJw'ii wnw'bJ.'ii•w{wm4nLfJJnLfi[!t 

/>'iii_U['hu wp11H wu.ifbl t, pwqrlw{wp4 2h'iipbp[! pwp'f mwpwuwftw'ii 

L;.wJ·w14w,pqbp bfi1 lJ.1'1'"1fr'ufr ,zbfi,pbpfr ((Cil''ff'.fr.m» {wzi/_wpqf!, bpp {wzif_fr t 
wn'iii/_,ni,J 'iipw'ii9 pn'Jhp qn'b:u1mpnL·qmJr1i[ wnw'iiJ.'bw{urm'4nLPJnLfifi.bpf!1 phnfi-

i[wt}pfibff'fr wq11pJwu p'iim/fJI! /,_ wJl UfwpwJbmpbp, 2wm pwp'f fu'ii'J.frp t• 
Un fru:q Ufwm-&.wnm·i/_ t1. {w•zifwpq'iibp 4wmwpb[fr•u frpw4wfi 2h'iipbpf!1 np

urbu 4wfinfi1 i/rn'/uw.pfrfinLJ b'iJ fr'fbUJ[UJ4UJ'iJUJ94_wt} {ur21._wpqwj.pfi ujubJw_ 
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fibpni/_, npnfip WJU 4wJ WJ'b -G...211pmnt/J1w.J:p wp111w{w1mnLJ b'ii 2hfipp 

ifrwumw9fi w2fuwmw'iipf!t {!fi,,_{w'iinlp 'fbU[pnLJ WJ'f"lfrufr fr'1hwiw4wfiw9-

i/_wu { iuJwt~wptf.bpp { wzi/_wf'i41! 'iibf1i4wJnLJ,u qwmwpi/_n11J t /;1.ff-tbpfr Jfr

y_n9ni/_1 Uw4wJ'ii Jfr 2wpp 4n'iiqpbm 'fbU[pbpnLJ qwpb[p t J1119fib[ finp UfWp

qb!JnLJfi,bp k {w2i/_wp4Hpf! 4wmwph[ pfi.Jh'iibpwqwfi {w1111'iifr J .bfln'f'iib

pni/_1 ffwufiwi/_npwU[bu fufi'fpf'f! {wJbJwmwpwp U[wpqwfinLJ ·L bpp mw-

1' wuw<q wfi ..: w1J Ul q Ull''fl! ifr n,fu w pfr'ii1i/_ nLJ t { w p'/J { UlJ w14 w pqn·i/_1 U.n"IP" /i 
Jnmb9nLJni/_ qwmUlpi/_Ulq {w2i[wp4'bbp'ii wHpUlJb2m b'ii -&.fiqbpfr fiw/u

fiw4w'ii1 J nmwi/_n I' J bunLfJJnL'iifibpf! npn2bl nL { wJ wp, fru,4 wnw'iiA1Jrfi 'fbU[

~bpn,LJ ti J ,frw&.qwJwJ'ii pw.[wpwp bfi i/_bp!_b-wqw'ii fiwfuwq.uJw'ii {UlJUlpt 

Umnpk pbpi/_wu bfi mb'lbiqn4JJnL'iifibp mwppbp 4n'iiumpnLqmfii/_ "'jrih
Jw'iibl"fa 2b·'iipbpfi {w2i[wp4Jwfi Jnurwi/_np '.frf,Jbf,bpw4wt Jb!fln11'iibpfr i/_fr

f'wpbpJW[i 

1. &rfw&w~w.i~& l~n&umrnt~m~q .u}ubdw 

tp2wfiUJiqw1fr'ii qnfiumpnl41mfr·i/_ u·fub.Jw1fi zbtpbpf! Jnmwi/_np friiJb

Hpw:qw'ii JbJiln'f'iibpni/_ {w2i/_wp4'4Lfr1u, 'ii4wmp nL'iih'ii•wtnii/_, np 2hfip.jt i/_pw 

qn11t}n'l pbnfJiij_wt}pfibpf! (2b'iip:fr ubifrwqw'ii qwfi.qi/_wt}f!, J/t1_{wp4wJfr'ii quit}_ 

qb,pfr i/_pw qnpt}n'l JwJw'bwfrwi/_np pbn'iii/_wU.pf!, uh1uJfrq wq_'fb9n~fJJnLfif! 

/,_ WJlf,) f!UU1 fipw bfi4wpnL{JJUlf,' nL [Wjfinl!fJJWfi pw:2fui/_wt} /if, {pJfiw4w

finLJ .{wi/_w,uw17wi_wifr, k 4wl'4w'ufr mb'lwifrnjunrJ'iibp'ii t 'L ifrnpp bfi, ·np

U[bu 4wfint, mwpwt}w4w'ii ftwp4wul! pwJwfimJ b'ii wnw'iiJ.fr'ii pwqJw{wpq 

p w qJ•w[Jnfr11_p { w p1{J 2Pl w'fiw.q'fib pp t 

Oqmi/_b[ni/_ nufbpfr w'iiftwfu wq11b9nL/JJw'ii u4q_pnL'iipfr9' wJb'ii Jfr {wpfl 

2f'f_w'iiw4 {w·'li/_w174nLJ b'fi w.nw'iiJ.fr'ii' {wJw"lwmwujuw'ii n~'l'lwA,fr·q k {n

pfrq nfi W 4 w'iJ pbnfii/_ wqp'fibpp W''l'f/; 9 nL{J JUJfi 'fibf'/!n' 

l:frrw'ii·w1(fr umwmfr'ftw4wfi {wzi/_wp4f! 9w~4w9wu b'lw'iiw4ni/_ 4w·mw-, 

pb[nL {wJwp 'iiwfu li. wnw1 Ufbmp t l!'iimpbl U[Wpq_n<'iiw4fibpfr li. 4w'iiq'iiwft

'iibpfr {wmi/_ult}p'bbpfr i_wifrbpf!, npnfi.p wHpwJb2m bfi 'iipw'fi9 qt}wJfrfi qn2-

mnLPJnL'ii'iihpf! npn2bfnL {wJwpt l:pf_w'fiw4·fr mwppbpfr ..:wuri/_wt}p'iihpp i_w

ifrbpfr 'iiwfu'iiw4w'ii [!'iimpnLPJnL'iif! 4wmwpi/_nLJ t Jnmwi/_np {w2i/_wp4'fihpni/_ 

4wJ bt'iibl~i/_ fiw/uqfr'iinLJ 'iiwfuwqt}if_wt} {wJw'iiJw'b 2h'iipbpfr i_wifrbpfr91 

li2if_·wt} mwppbpfi {wmi/_ wup'iibpfr fiwfu'iiw4wfi i_wifrbpf! 4wpb[fr t /!'ii.m

ph[' b['iib[ni/_ L;.bmili.Jwl Jll'mwt/_np 'lw2,i/_wp4Hpfr UJ{'·'fJnL'iip'iibpfr9 . 

"I wpq n~'ii w f 

h=L8V M/Rbb. b-=(0.3· · ·0.4)h. (5·12) 

npmb'l M ..:bf.iwpw'iiwJ./r'ii t}nn:'l JnJb'bm.fr Jbt}nLPJnL'iifi .f!'ii'fnLfii/_mJ f 
M=(0.6·. -0.7)(g+v)11,s, (5· 13) 
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~f!('; 

-bqm7 47Jm:r 'Jiflmum fmG7.mJpm piuilp'/7 1priuLq1nlqp qmF£11uJ'('JmJ 

4;7Jm:r 'J'I piupf1,1nb '0l/Jq'J7mqbq.m7 l/7Jm:r ql/lmum JpmFtfiuumGmJ 
1
i1Jq1nq7 'Jm7·mFuJb G'JmJ'J 71 ''J'I 71'('m'JwF7'fimuq ilJ91JiuFln'/ if'JM1n''J'll'"I' 

Luvf l/Jqq7m'Jb'Jm7 JuluJ 4J'l'J7m'JmlJZ puJ'{'Jilfmp'Ju'IJ l/nitflnMYJ 

•P"71·'(' ifJqpw fmGm'JuJ1n'J'l7 'Jm7im'JubifJu:r ,p1u7muJm7mp 4Jq7 
-fmf '/ p1u{'Jub n71 ''/ l'{pnm '1,'{liJm n'llni'T,t/ <iliffmp'T,uqJ ?·ifipnFqn tpuJ 

-qp1u fmGm'JuJm'!.'17 '1,m7.m'1..ubifJu:r fmpvmJif7 priuJq'1,GF1ub'lm!r l/7.m'T..ml 

-Jill 'J'l l''"'Jl/Jmnfuif ililfmp'T,vqJ fmpnflmJ 'Lu7q lmvm Gifq1uF£11uG'l-hbm 

'Jm7m'JubifJu:r iupmil LufJub mJp l/il''J:'{!} :~mm 9mt~hu.6qhhm ~J!(9J~ml1 

-9uqd (~~pnlqn "} tupmJ) 9m~m9ub~Jog t1~Jmltlmg ~~m9m6J2 
1iJJ'f'JJwFln'/ Lu7mtf1Jmln i/Jqpw 'Jm7im'JFm1 qmn/nm1nmlnmp 

-m:r s,,,,mJq 1U l/Jq'T,tnfl,qpup Luvf fmpnflmJmJqp 1,,s1uvm7 u111q:r GifJu 

•({ cG} 71 G' ·?:§ n ,'Im) p1unf·ZmJmJ'l]r ifJqbify. 1qJmuim7 pwp.J'1n '/ -hJ1u:r 

-Jun/ u1nq:r G1ulm'1,q'1,1u (ilJ'f'JJ1uFln.J;} '1,Jq,'1,'1,luFl!f1ufqp t/Jqpiu 'Jm7m'lFm1 

71 l/J'l'JtnfJqpup Luvf fm7Jm]rlm:r l/l1utfi qm7mb'('mvm ifil11,mmmnflm GqmJ 

-ilq 1nnil Jmpm:r l/Jqqmpqnf'n JqJJmUJ 'JmpJupm'T,vqJ '1J'l'J7m'JmlJ2 

:(J 'OG' ·s; •7'J) mJp qmF£11uJ'('JmJ 4GC'O fmplm:r Gifp1uG?mJpm ,iltn'l7 

uJb l/Ul'J'fl'JJP Luvf 71ni/ '!:' l/lU!! l'{'J1UV1Jil '/ il'itn'{ln ilqwFeJ1umZu7 ql/Fmfb 

'1J'l'J7m'Jb'Jm7 47..im!r qiflmvm 'priuJu 1nnil ''JifJ'l'J'1..'"FefiuU1Zu7 ql/Fmfb 

l/Jq'1,7m'Jb'Jm7 if71ilJ'{'J 71 471Jqp qm7m1nmnpm:r pulqtl/ZmJ il·'1,1uf£1"uJ 

-qJJm1n l/Jqqtn'J'll'"P Luvf ql/FmqmJmqq:r i/J9'!.7mq1ubJmln Lu7'f nJ1u-h 

Gif'GT1ubqm:,-'J'f p1uluJu ilJ'1'J'J1UF£11ufqp '1J'f'JU1'J'fpup Luvf Lu?q lmvm 

pwJ9'J7mqb'Jm7 n91nmJupm'JnmJJ l'JlFm 71 ilJ9'JIJ1UF£11ufqp ifJ'l'Jm'Jqp 

-up Luvf Lu7'1 lmvm p1u/l'l'J7<m'Jb'1..m7 <i1Jqp1u qm7m'JFm1 lqZuJu '/ i/.19J 

-m? JpmF.f'11u1nlq:,-puJq'Jil'T,qJo ifFm7ifqmn/qp 'Jm7mJmJm'Ji/Z ,ilJ'l'J'J'"FeJ 

-1ufqp l/Jqq1n'Jqpup Luvf ql/Fm'JmJm'J'l!r ifJqq7m'J1ubJmln pulm'J'l'J'U 

17m'JmlJZ if'JmititfveJ C n'llnJu 1q7Jmplm:r 'Jfm '/ pwp 

-Jil1nm7Fwf/ •Jqqiliifvf/ tf19pm 71 t ifq1u 'J7m'1..mlJl JJq 'pwillnq-h 'JFYJ 

t( C ·Lm 'fmr 

-lqpm:r n ,'11n) Bi/'J1uFefwJqJmJm!r if.J'l'J'J'"Tef1umlu7 'Ji/Fmfb 

l/7m'J1ubJmln 1u l/Jqq?m'Jbqm? 71 nqlnlqif 'Gl/J'f'Jmpqn/n 'Jmp 

-Ju]rm'1,v9J mJ'J 71 t/7mqmlJl 'J'I fmpn/m7 iJJ'l'JGl/7mfJub g 71 'll L91nJu 

(g1 ·g) 'zl(Ae+~ll)=w 

,Jmpm!r 1ulql 

-uJu runm'JmJ fmpJqJ 71Ju1nn ilJ'l'J'J'"'fl·1Uf'f P i/'4q'1,Ul'J'IP"P Luvf ,,,4r 
-m '1,m J m 'J'I !r 71 'Ji/F mill i/veJ ijJ 'l'J7 m 'J1ubJm In ifJ '1'J71m 'J mlJZ puJ 'l'!.7 m 'Jb'T,m 7 
LuGq'J'" Jqif m 7 'J''"'J7Ti/ p l/iffm ]r1nm !r p1u7Jm !r if I' 'J'f pm ']ru,J91'Jif"ll/veJ Jmn 
-mpm:,-il9J9 ,J'l'JG'17mfJub 'J'I fmpJqJ p1u-~ 7mmuFLm iffmplqpm7 

puJ'l'l~m'!mlJZ 

~Jm:,,~J'I 11 ~Jm:,,m4r ilp1u'l4Jmn/ 

-up 4~m'!mlJZ '!m~mJ4 -b ti/J1uf 

-In~ 4J9'1ui'l'fJ'U I' Luu~ 4~"''1b'lm~ 
-J ''!mr9n/n IJ4Tm~JmpZm:,, -m 

•Jmp 

-m:,, <fbulJ'll' JupmUTUJ' IJmp~Jmp 

-Zm:,, ~J9'l~m'lmlJZ %Jm~mpamJ 

fmP'f"'IJ "4vmL111y ·o;: ·s ·~~ 

t-----q . ·-f 

t
'f'J~ ~ .. ·+---r--+·-

' ~ ® ;::r W"1 

~+=-~~ r" 
~1~

1 
11: 11 !!1 

~j 1 I I q I I 11 ~ 
t 1 1" I l 

·~ l) b (d 1)•6•b (m 

tf!I; 

,il'l'1uGlrml11ub uinmln'J'Jm l'{pmvm 4J'l'J 

-if'fmptpJ'{J Jupm7m'Jm/'mp 71 'Jm71m1n~ pulm'J'l'J'" lfµrm7fJ '( C 7mmuf 

-Lm 'fm..,,l'f pm !r n ,'ltn) Jil'mFtfiu'Jbo iflJ7•1J:7mnwFLm J'l~mtn1m7 '/ Jm l'Jm :rm? 
-mmmlnq il?Jmplm:,-ifJ'l'J1!JmqmlJl Vl'(J tpu7Jm.,.lm,~ 41J'1~7mqmlJZ bJmln 

iflnifm il'IJ'I fmfim GFwG J'flU-b· '06 ·g ·7'!. T'l'lifJmnfµtfi il7.Jmplm:r •l?m'J 

-mlJZ il7'1v£iml'bmJ '7Jm:rml'bmJ '/ 41'1Jm7 GifqmJ-h pul'{qlq 1(rl '06 •!: 

'71!.) p1ub'lurl'{!' IJmff]iuJ'fJmJ 17'P'm~ 'J'{ p1upq1nb Ju; '1'ffJ1UVifJil '/ if1'1Jm7 

(if'1,,lm!r 'Jif·lmvm Jpmf.tJiuvmGmd) ilJ'{tn<'f? 'Jm7fnfuJb ifJ1uFln'/ ifJ'f'JU11J'fl' 

-up Z.uvf ifJ'l'J7mqbqm7 Ju1url JmJm71fU1'{!r 'J'f'Jln'J'{P'"P Luvf qmF£11ufqp 

qF1uq n'llnmJupmmup nif'lmb '!'I lmum 1"1"J'l1JGF1ub'Jm!r ifJM7m'lbtJm7 

'Lup'Jmb mJ..,, ifbifvmLL1u 1F1utp/'111' if7mqmlJl ifniflntbFm mlnm 
1
ililfmpqu'{J 

qFiulJ p1uJ'f7Jm:,-Julud 71 n'fflnlqif ''J1uf(!fJUJ'fJmJ qf1uq71ifp if.,J'l7Jm:r 

'( J'{qililif11£i LupJ'{JJmm punu7u1n 06 71l·11,t/r Gif'GqmT p11/J1 pm?) JMil"l'rJulf 

Jmnm.,,m:r if'!.'" '!.7m11,mlJl illifu£iml'bmJ ?Jm:rmpbmJ JJq :~mm 

!Jmid106qhhm ~Jq9,Hmp!)uqd li~iim'hlno 9~Jmltlmg ~~m9m6J2 
171Jum1n '/ fmp,Jl,mJmZ i117qp G4·GquJu 'i/J'{q-hulf'i'f'l' Jupmm 

•up 1'1J'lf'll p1u1J{/. 'J'I fmplnifmn JmJmJupun n4~'17'flmplm:r pui/11'/V Ju ''/ 

mml 'Jmilqfm 'Jr41!f ifJ'l'J"'lm:rqm nfmy.m:r p1uilln'l-h 4'J'l'J7mqmlJl illifvl!fmp 

-bmJ '7#m:rml'bmJ qfm7mn 'pu-h·u£i'll' fmGm?'JmG ljfm?if"Jmn/1'{p qm7mJ 

-mJm'lif'l 1'1Jmmm7 '/ lj'1qdm7 il7'1mpZm:r 'Jm.7m7if1nm1n'n 47m'JmlJ2~ 
1ifn°qJq?ml' 11,mp'J11qJ m·nil fmpl11Ju 

''/ 'JflU 'Jm7m'!.Tm7J'I LufJub mJ'Jr• 'Jmfn il..,N 'ilq1uFeJ1uGq-hbm ifm'J'll'"I' 

'Lupf LufJub mif/r qmfn piu.,,'Jvm '/' i{/rlm:r puG?mfJub s;' l" .. 6' l Lq1nJu 

Ctl ·g) .q~/N(S'l · · ·(;'J)=
10

"qX
10

JQ=-
10

JV 
,7·m'Jb'Jm7 

''/ IJifii/u(!/ i/7 
-m'1,1ubJmln il-I 7nJ/ ''Fl 'JJ'l''Jil'fm P''JvqJ ql/:Tm 7Jm ]rilm:,-Jupm7',rn'Jm pmp 71 

1Jin71m1nlip Luf.Jub mif/r ifJ1nqp1 'Jl/fmf"1 7,qp t/?.m'JiubJmln JmJm'Jmn/rrmm 

-mlnmpm:r 'J-A 71 q-~ p1uJ'1'J'J'"'£fiu1n1Tm:rm1nJm ( !:! •!:) 71 (cl'!:) 



f.twqUbpJr tl-nn'l JnJ.hf.tmf.thpJr t"IJ"Lf'f.thpfr 'll'"Jwftw'b fthmhpf! q.mf.tt/_nLJ h'b 

wJpwft9Jw'b mh'lfr9 -<:w24_wtl- 2h/3 pwpdpnLfJJw'b t/_pw ('bft. 5, 21 )1 
flpkp9h j -<:wpftfr ,pwpdpnLfJJw'b uw-<:Jw'bf.thpnLJ q.nptl-n'l LWJ'bwftw'b 

nL<fp Jhtl-nLfJJnLbf! ft1Jrf.tJr uiJIJ -<:w'p.ftfr9 t/_hpk ftfrpwnt/_wtl- fth'bmpn'bw9wtl

nL<lhpfr q.nulwpJrf.t -<:wqwuwp (&ft. 5. 21, q.)' 

Q1=W n -r Wn-1+· · ·+W1+1+ W11 (5· 16) 

Qi LWJbwqwf.t nL<lf! ftpw2/u4_/i lf'f_UJ'bwl/Jr mt/_JWL -<:wpftfa ftw'b.q'bwft

f.thpji .Jifa2"- bpw'b9 ftnzmnLfJJm'bf.thpJr'b -<:wlJhJwmwftw'bnph'b' 

m 

Ocoio:::=Q1Beai/ ~ Bcol·m' 
I 

( 5. 17) 

npmh'l Beal-[! zf'!.wbwftfi i-pl} -<:wpftp 11fimwpfti/_n'l ftw'bq.'bwiftfr ft'nzmnL-

JifJnLbb t ( npn'l;qwtl- npU[hu phmn'bh mwpp ), 

m-l'' znwtulftfr i-p11 -<:wpftfi ftw'bq.&wft&hpfa Pfi4_e, 

f Bcol .m -f.t' Zf1f_W'buiftp i-pl} ·<wrtift/r iftw'bq.'bwft'bhpfr f(nzmnLfJJnLf.tf.th-
1 

uJ) 
w. 

Wn-1 n 

n-t 
W1tl 

w, L+t - i. 

u4. 5. 21. Lnpfr'/_n!,w4wi, pbn!,4._w.t pw'(_Jw~w,.4 Zf'!Wi,w4!,hpfr ~wz.[_wp4Jw'j, Jn

uiw.[_np Jbpn'lfr ~wJwp. 
w- ~wz.[_wp4wJfr'j, ujubJw'j,, p- .tnn'I. JnJb'j,ui!,bpfr ~uun•f'f'• q.- [WJi,w4w& 

nuJhpfr ~u(Jn<{'f'• 11_ pwJnt pbn!,.[_w<tpfr9 Zf''l_W!,w4fr ~npp'(_n!,w4wi, uth1J.wifrnJun•P1w& 

~uun•pf' 

l;pt_wf.twqbihpfr h'lf1U1Jpb :zwpphpp iJ(wbq.bUlqbhpnLJ q.nptl-n'l lwJ'bwftwb 

null! (5. 17) pwbwdbn,4_ npnzh1Jru U[hmp J bftwmfr nLf.thfiw1, np bpwf.t9 wJ-
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pwft9Jw'b UJUU1Jr-Aw'be -<:w'bq.nLJB"LJ w4_h1Jr pnpp L pw'b Jfi2fr'b zwp-

phpfi 'ftw'bq.'bwft'bhpfi'b.f!, pw'bfi np wnwf_.p'b 11hUf.[!"LJ U[Wf''l"L'bwftl! Jhft 

ftn'lJnLJ 't·, puJft h'pftpnplJ IJhU[pnLJ' hp.ftnL 
1
ftn'liPnLJ1 U.J'l "{UJUJhwnnt/_ h'l

pwJifr'b zwpphpft ftw'iJq.'iJwftf.thf'{! Jpfli'iJ ZUJf'/!hpft 'iJnLJ'iJ ftnzmnLfJJW''iJ qw'iJq.

'iJ LU ft f.th p,{i -<: h U1 -<: w J h J UJ U1 w·tl- frp h'b 9 t/_p UJ ftl! 'b '1" Lf.th 'iJ, p n /!I' l UJ J 'b UJ ft UJ 'b n L<ft 

lJ.JIJ -<:w'bq.wJw'bpf! -<:wzi/Jfr it wn'bt/_nd h'lf1U1Jp'b zw.f'/!p qw'bq.'bwft'bhpp qnz

mm/JJnL'iJf! p.w'lJUl"fUJU1fth1n4_ ~<1 q.nptl-wft9nt/_ (mh'u w'l• 5. 2)1 

U'l.lntuwq 5. 2 

n112wGwljGhJ11! linpJ1qnGwljwG phnGl[wll~GhpJ1 wqJlhgmp1wG UIWlj liw21[wpljl:qJ1u 

hqpw1J1G 2WJ1l!hJIJ1 ljwGqGwljGhpJ1 ljn2111mp1wG lf!Dl!JIWglhuG 

liw\lwp oq111wqnplll[n11 ~ qnpllwljgJ1 \lhllmp1mGGhJ11! 

flntnf' ~wp4hpfr ~wJwp, pw9wntt•P1wJp 
wnwtfr'j, ~wp4fr, ig/hnl 

0 ,25 I 0 ,5 I 1 I 2 I 3 I 4 

lo,54 lo,56 io,62 lo,10 /o,75 lo,79 0,90 

npmh'l ig= B/l ,'1fr'mwpftt/_n'l -<:wp,ft·Jr h'lf'WJJr'b flnfall!/r U[Ulf''l"L'bw·ftfr q.tl-w

Jp'b ftnzmnLflJnL'b'b t, 

iinf-[!' 'iJnLJ'iJ -<:wpqp /;'lf'UIJp'iJ lUlf'/!p iftw'iJq.'iJw'qp q.tl-w1fr'iJ qn<zmnL• 

flJnL'iJf!I 

U.1u"f,frunt/_, npnz'htnt/_ ftw'bq.'bwftfihµnLJ qnptl-n'l LWJbwftwb nulhpf! IL 

ftfrpwnh1n14_ 'bpw·b,p tl-nn'l JnJhfimfihp.fi t"{JnLpbhp1fa 'lP"Jwftwb tfthmbpn~J 

(1ift. 5. 21, p), ftwphtfr •t npnzh1 ftwbq.'bwl('bhpfr -<:wfiq.nLJS'bhpnLJ tl-nn'l Jn

Jhfimf.thpJr JhttnLflJnLbf! (finLJ'bb t' ftw&q.'bwft'bhpfr tl-nn'l JnJb'bmfihpfr •tUf

J"Lf1bhpf!)t 
Pn1np -<:wp.fthpp -<:wfiq.nLJ9f.thpnL'J, pw9wnn~f11wJ.p wnwr.Jr'b -<:wpftfa' 

M-Oco1h/2_1 

wnw2Jrfi 'l:wpftp lftw'bq.'bw1ft'bhpnLJ' 

Msup=Oco1b/3, M1n1=0co12h/31 

(5· 18) 

(5· 19) 

fTJwp'lnLbwftbhpJr -<:hfiwpwfiwiJrfi tl-nn'l ,JnJh'bmfihpf! npn•znLJ hf,' hlfih

l""- -<:wfiq.nLJBP t/_hpbfr IL f.thppbfr ftwfiq.'bwft'bhpfr tl-nn'l JnJbfimf.thpJr q.nLJw

l'P9· U1Jb pwzfunLJ /;f, -<:wfiq.nLJ9P UfUJP'l"L'bwft'bhpfr q.tl-w1Jr'b ftnzmnLflJnL'b
f.th pfrb -<: wJ hJ UJ m w ftw'b n phb 1 

trtwliwqp mh:q_wtJinJuntpJntlilihrp nrnznufp finrpq_n&wqw& (fwJni) 
phnlii!w~fp wq_qh.gntpJntlipg: .flw1JnL pbti.'bt/_wttpfa UJ'l1fh9nLf1Jwb f.thppn 

pw'lJw,-<:wp•q zh'bphpf! h'iJflwp.ft:t/_nLJ /;'iJ bzwbwqU1[,p9 1Jh!f'"f'JU19pwbhpp1 

'ff1IJJ -<:wJwp 'l}l UfUJ.\UJbi_t/_ntJ t npnz/tl zh'b.[!jr t/_/;p/.,p mh'lwpnfunLflJnL'iJf!, 
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"Pl! uw<Jw•'iiuJ1/rw'1{'/_nLJ t H/1000-nif_ {Cq.i/_wttp.p npnznLJ ub1uJpq pbn.t

i/_wttpfi9 l.P "fur< wtp_i/_ nLJ ): 
G['t_Wbw•qw1fit qntumpnd1mfri/_ ufubJw1p zbt11bpp pwp.!pnLfJJwt IL 

LwitnufJiwt <wpwpbpnifJJnLtf!, npU[bu qwtnt, t/rnpp t (uni[npwpwp 

H/b<4)1 U111 p.uq UfWUlhwn.ni/_ t .L upwt9 <nppq_ntwqwt m.btzwtfrnfunL-

fJJnLttbp[! .t;p,JbwqwbnlJJ UfW'JJwtwi/_n("i/_Wt} bb zbtp,p f!t11<wtnLf' uw<.pp 

l1b!fmpJwofawtbpni/_, npf! <bmuwt..p •t [LUJtw1qwt nulbpjr wq_11b9n~fJ1wt 
zt n p</i if_ qwbqb w·qt b pp ttw Jl'b pp tfrn fu w 11w p.! m btz wt/r n·fu nLfJ Jn Lt th f' fi' < w /

1
-

i[ b]' fi {lbp•i/_wttf!p ( ttni/_wttpp )1 

{;.btf!fi wbtzw•t/rn·funLfJJnLttbpp <wzi/_wpqbt,fi·u J!h11nLti/_nLJ L np m[!'l{

JLUL .t;wpiq•p P"l"l' qwbqbw•qtbpp fJb~i[_wttnLfJJn<t[! tn<Jtt t: '¢=c/h, np

m b 'l c- t q wbqt ud( p q:tt w J pt m b 'l w t/rn funLfJ /nLtt L jrulq h-p <LU pl[ P pw p.!-

pnLfJ Jn Lb f! (U.q. 5. 21, l1)' Pn[np <wpqbpnLJ Jjt/,tnLJt qttwJpt qn2urnLfJJwt 

qwtqtwqtbp LL U[Wf'l[_nLbwqtbp nLtb9n'l znwtwqtbpp ( Jntnurnt qw

n.m9i/_wtt/!fi zpp_wtwqtbp,fi) i-(1'11 <wpqp 'lfwbqtwqtbp,p fJbpJwt wW(JnLtf! 

q[pt fi' 
(5 · 20) 

npmb'l Qi-t i-bpnf"1 <wpfifi uw<.b9f.m'l nLclb L npt PP Jbttni.fJiw.Jp tnLJtt 
t, fibi_ np mi/_JWL <wpqp uw<Jwttbpn<J qnpttn'l lwJtwqwt nLJp, 

K=hlc-L zl'fwtwfifi uw<pp finzurnifJJnLtt L "l'l! <wJwpclbp t 
l/11_w•t w fi1/i fi wt q.t w q·tbpnLJ "J.Jrw i[ n p wtq J wfi fJb,pi[ wttnLfJ Jn Lt' 

'¢= 1, wn.wp_ pbpn'l n<Jpt1 

l!ntnmnt znwtwfitbp,fi <wJwp 

c=( h"/\ ~)( ( 1/s)+l1 /r) ), t5· 21) 

npm b'l S-f! Ii. r-t/< w J w Uf w1m w•uJu w twp w p < ur.f>i/_ wp fii/_n'l .< w pfi p q w·Lq.fi w fi-

Lbpfa LL Ufwpq_n<Lwqtb("p q.ttwipt qnzurn<fJJn<LtbpJt q.n<Jwp-

Lbpt bt: 

Uni/_npwpwp mb'lwifrnfun,JLbpfa (i:J~i/_wttipp) '<\w·zi/_w['q fiwmwpi/_nLJ t 
i[b9 Ii w·if_b1fi <wpfiwtp zbtpbp,fi <w1Jwpt U111Ufpuft zbtpbpp 11bUfpnLJ 21!P-

1_wtwfitbp,fr u1wpq_nLtwfitbpp mbtzw'l-pnLJt f!UUI pwp.!pnLfJJwt {J
1
n<JLWUl•f!l' 

i/_nLJ t {!t·qnLbb·t wtptrp<wm, <buiuw1pwp wtf!t'l-J;wur bt 11p·m'it/_ni.J tw•U 

pbn.ti[wttn' w(x) , lw1tw·qwt n<clf!' Q(x )• urbtzwt/rnfun<Jtbp[!' y(x)• 

U1'1Uffi•up l!t,11nLbb/nLfJJnLttb['p 11bUfpn<J :z.btpp npbJjt9b X pw{'.!(lnL

Piwt Jwfiwp11u1<lfnLJ fJbpi/_w\t}pfi wtl[JnLtt pf'btp9 Lbpfiw1w·9tn<J t h(!•q

i[wtt.p,p qttpt mwpwtt znzwt/rntzp Lt x wn.wtg.pp Jfa!U. lqwq_Jwtt wtfi1wt 

urwtq.btul! ('ult· 5. 21, '1-J' 
tji(x)=y'(xl=Q(x)/K1 (5·22) 
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1't.urbqpblni/_ (5. 22) wpurw·<w1urn<fJJn<tf!, uurw9if_n,J t zbtpft 9wt

qw9wtt pwp.!pnLfJJnLtn11J q 1if_w,}.,pjr {urb'lwt/rn;fun<fJJwt J npnzJwt <wJwp 

< b U1 f.tJ LU [ p UJ•t LU .!Iii£' 

x 

y(x)-= J(Q(x);K)dx• (5·23) 
u 

/!wJnL <wi/_UJULUf'UllUJt/r pwzfui/_wh W{X)=W pbn.fii/_wh,pp 11bU[,pnLJ 

Q=w(H-x)• Sbtzw11pblnil (5. 23)-p Jbr. Q-p if_bpn1<p21wt wpclbpp, zbt

,pjr i/_bpltft U[wpq_nLfiwqft Jwqwp11wlfn<J mb'lwt/rn/un<fJJwfi <wJwp qpu

mwfiwfip (5.24) w·pmw<w1urn1JfJJnLfip. 

H 

y( x )-J(w(H-x)/K )dx. 

0 

2. trrwliwqwqwuiwJ~& ,1.. qwuiwJ~r. qnliumrntqm~tl 
ulubdwlibre 

(5·24) 

tpp_wfiwqur.lfw"lw1ftL LL qw"{wJJtfi ~wJwqwpqbpft 2bfi.pbf1Jr «w•zi/_wpl,J! 

.JfaJ1wL9 .<bur ·lfw"lifw·b urw,ppbp nur'lw.!fa.q qpn'l qnfiuuipniq9pw·Lbpft wn.

qw1n~fJ1wfi <burLLw•L,pni[ pwJ''l-• urwpwttw'qwfi JuL'fJrp ti 
tnwfiw:qw•qw"{UIJ/tfi LL ,l[LUU[WJ/tfi zbLphpft <wz\J/_wpqw1ftfi 1u1fubJw1ni.J 

l!L'l-nLL.i[niJJ L np zhL.pp pw'llf w9wh t nL'l'lLU'.!'fiq. urwppbl'Jt9' u J n LL h

f' ft o (<wl"P 11>/tw·!fopwq.Jwtbpfts, lf"'lln'n,P1wt Jftt_nl!lfLbpp.9 )*, znwtwlf

tbpft qwfiq.tw1qtbpft9 ·LL wn ururp.pbpfa ""'ltzw.!ftq. qwpwfifibpf! Jftw9Ln'l 

" LU "{ b f' Jr 91 
l/w"fbf' bf,, <wfi,,,_JriuwfinLJ nuztzw.!'frq. lff'n'l 'UILUf'f'bf'Jr!J pw9 pn'lfii/_wh 

wJpwfiw1ftL .!n'lbl'ft qwJ urwppbpnLJ urb'lw'l-pli/_wtt "l"'l;"lururb Lbp'l-fo"1 

,,_burwlfibp,p bn.w·q91JwJi,p !qwurwpi[wtt 1Jfrw9n<Jfihp>[!, pburnfi.b 'bpftpLbpp1 

pw I""'"-w pfib Pl!, ·qn;z.ur <wfliq.nLJBfi b pni[ 'Z{tt_wfiw:qfi bpft Uf LU pq_n<Lwqfi.b l'I!• 
u1ni:Lbpfa pw9i[w1i)-..pfibpjr 1i[pw1ni/. w·Lsfi""l. J .pf!<wpiqw'Jpfi tlwtl/qbpJr Jw

ubpf! Lt wJLL (t:q. 5. 22 )1 

• l;prwLwJiwJiwUfwJfrL It JiwUfwJfrL ~rrLuurprr•Jiurfri[_ ufubJw1fr zbL11bpfr <wzif.wpJiLbprrul, 

" urwppbpntJIJn<L zptwLwJiLbpfr UJnLLbp.fr (Jiw!.9!.wJibbpfr) , UJnLL (CTOJ16) wublnif. <wuJiwo-

4.n•J bl. <wif.wpnif./r JiwJ JnLrrlfrfl hqwLwJinif. Jiwurwpt/.wa n<qqwJfrq. Jipnq urwpphpf! (bp_ 

JiwflpbmnLb <wpfl qfrw!f.pwq.JwLbpf! JiwJ Jinzmmfl1wL Jfr2n•JiLbpf! ) , npnLp wzfuwurbln4. 

np"lbu <frJLwmwJinul wJpwJi9if.wa pwpJ.wJiLbp mLbL arulwL ( uw<,• fr) ~w"lbu Jba Jinz

urn,P1rr•L1 
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u4. 5. 22, flwqJw\wf'4 lf'tUJftUJ4w4UJ"fUIJpft /, 4U/"fWJpft \wJw4wf''lh('/r zhftphf'/r 

\wpp ""l'lwd.fr'f 41'"'l 4n1tu,,,pn<49frw1tl:.p(!· 
w, p- Jfrw4w"I 'lfiw!ppwqJwfthp, 'I:_ J{rw4w"I 4nJpfr1tw9i/_w_. 7{rw!f>rwqJw, 

'I- 2f'tw1tw4 (hf'44w"f), h- hp44wui 'lfrw!j,pwqJw , q- hp44wui 4nJp{rLw9i/_w .. 

11/rw!f>rwqJw, 1- u1n<1t, 2- uw,,f 4wuihp, 3- 2f'tw1tw4/r 4w1tq1tw41ihr 

11.J'l"lfiufr lfwllfhpe lfnt..4.nd h'i.i uwt;pfi lfwllfhp, pw'i.ifr "" nuzqwt!.fr'I 
f[n'i.iuurpn1Jf[9,frw'i.ihpfi pphfi9 ~wp,fJnLf1jnLbnLJ t}n.4_htfru W.f'f f[w•"fhp[! /uw'bqw

pnLJ hfi 4.P9 urwpphpfr tfrn/uw11wf'd uwt;iJ!Jr'i.i' puur nL'f_'lwdJ11q f[wpw'i.i1bhp'lfi1 

Uw~.pjt f[w"(hpp' f[w,/ui/.w·~ frphb9 f[nzurnLfJJnL'i.iifr9 1 "{wjJwfiw,f[w'i.inpb'i.i pw

Jw'i.iqn1JJ H 4nzur, &f[ni'i.i (~n11wlfwUf.WJi/i'i.i) k p'i.i1f[pf[h,i1/r lfw"fbpfi1 

l;nzur l1wu1hpn4_ Jfiw91[w~ nL'l'f_wdpq urwpphpp 11M/>npJw9pwJ/i h'i.i 

hJ1fJwp~qniJ Jr'i.ii_"(b1u t;n~ pwpdwf[wJpb dn''l.• [!ULn npn1.JJ1 f[w"{bf'[! fJbp

qnLJ b1' 1!fiwtni/.. 'nl.J'l_,h'l ('i.if[ . 5. 23, w )t zil[ni'i.i f[wU[bpttq Jfrw94_w';> inwp

phpfi9 wJbf, Jh41! 11b!pnpJw9/rwJ/r t bt'{Jwpf[qniJ p'i.ip'i.inipnLJb 1 puf[ f[w

Ufbpp U/tnLnl/_nwl h'i.i, J1wtn14_ ~npfrq_n'i.iw1f[w'i.i qf1&wf[nLJ (fi..f[. 5. 23, p)1 frpw-

4w'i.i ifLUU[bpfi nLbhb npnz pbf[pf[h[pnLfJJnLb 1 npp t;bin/i.wfipnq zb'i.ipp 11L'f_'l.LU

dp.q. urwppbpf! 11bf/>,.pJw9pwJp h'i.i hftPwf"ft:qn<J WJbU[hu, Jt'i.it..Ufh1u 9nLJ9 /: 

urqw~ 'i.if[ . 5. 23, tf-niJr IJ.ju 11hUf,pntJ 14wUfhp[! ~ni/_htni/. hfi,Pwp44_ntJ hfi 

uwt;pfr 'lbfl>npuw9Jrw'i.ibp.Ji 1 ·fipw'i.i9 Ii. nLIJ.'lw,d/r'I urwpphp/i Jfrw9Jw~ urh

qhpni,J wnwt_ b'i.i qw'lfw wp.inwp,ft'i.i rfon11. rl'n;ub'i.iinfr'i.i ~wf[wnw4 qnp~n'f_ Jn

JbfiurLbp nL l"'/i..,,4tub n·tJhpt i/.hptfr'i.iLbpu 4nw1iulfif.htn•i/. nLtl.'lwd.Jrq LnLUf'

phpnLJ tun.wt_ b'i.i p.bpnul hp14wJbw14w'i.i nuzqniJJJwJp qnp~n'l. 'i.inpJwl N 
nLd (fif{' 5, 23, ·q)t 

1.wpifl 4f'n'l. 14nfiu.tnpnL49pwfibp[!1 •npnb1j! nLfihb Jb·4 zwp.p uwt;pp 4w

U[hpni/_ "L'f_''l.wd.ftq ,4wpw'i.i, f[nt_i/.nLJ b'i.i .Jfrw:4w•U[ f[n'i.i.uurpnLf[9frw'i.i'bp1 fruf[ 

hpf[ni, hph;p Ii. UJ1i/_ht1/r zwpp •uui.qpfa f[wU[hpni/_ f[n'i.iu.urpni;f[9frw'i.ihpp' hpf[-

4 LUU[; hn.LUf[ w "I• p w 'l!J w•4 wllf I[ n!t.u urp nt49 faw'i.i hp ('i.iJi. 5. 22 }t 

{;f'!_UJbUJ4LUlfwllfUJJph /,_ 4LU'Uf.LUJ/tb f[nbuurpntf[tnfai/. ufubJwJp zb'i.tphpp 

t;w•zi/.wpq[! 'ithpf[wJn1.JJu flb' .Jhq J'lnur b. [Jh' wpinwuw:t;Jw'i.tntJ l;fiJ'i.tw'f[w

'i.tnd f[wurwpi/_niu 1t, UJJUU[hu lfnt..i/_w~, euur '1 Jr u •If p h ur w ,f[ n 'i.i ur fi

'i.t n L UJ l UJ J 1' ft ,f n '1 bl P• npfa .tnifJJntbb LUJb ~. np zhLpfa f[pn'l t;wJw-

240 
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'L4. 5. 24. l!frw4wui nuzqwd.fr'I *""'l 

4n&u,,,rn•49/rw1{r ( u1w&) 11fru4r£uiw4nft-
111fr&n<wtw 1/rft Jn'1hll!• 

w- ftpw4w& 4nLumpn<b/tw1 !'- ~wz-. 
qwp4iu1fr'1t Jn'l&t 

tu ) 

0 
0 
0 
a 
0 
0 
0 
0 
0 
0 
D 

2U 



tbpfr .,,; wJ w•q wpqfr, n p.ur b'l { wu/. w uw {'ntJth pfr .pw'ii Wlqf! { wJ WUf w urw ufu w

bnLJ t urwppbpp JjrgU. 11ur~i/_n'l nL'l''lw&fr.q ftwpw'ii'iibpfr filqp'ii t Opfr'iiwft, 

JJiwftwUf UJWb 'fbU[.pnLU ('ii1q. 5. 24) uurw9i/_nLJ t .J.b:lt 'fp!pbpb'ii9frwl {w

i/_w·uwpnLJ, npf! ~'iiwpwi/_npnLJfiJJnL'ii t urwlfi'u Jb'i} fi/11/'_ni/_ w'ii·{wJur nufbp[! 

qwJ urb'lwi/in/untfiJJnL'ii'iibpf! wpurw<w1urbl i/i'iiurpi/_n'l w'ii<w1urfr' eum 

pwpapnLfilJwfi pu12Ju4_wi} Jb'q !/mL'bq,9fiw1n1i/_ ( W'Jl qbp•Uf wuwJ, pwpap ftwp-
11/r {w'bpw<wz.i/_wqw'b {wi/_wuwpniJ'bbpp <wJwqwpq(! i/infuwpp'br/_nLJ t 
Jbq qi}wJJr'b 'ffr!/Jbpb'b9pw'L {wi/_wuwpndni/_)1 

1.burwqnurlnl!fJJnL'b'bbpf! 9nLJ9 b'b mqb[, np 'ffruqpburwftn'b1urp'bnLW[WJ/rfi 

Jn,,.i.l'f! 1qwpb•[p t qfrpwnbl 6 U W'i/_bi'Jt {wpqwbfr zb'i.J.pbpfr {UJUWf', f!UUP 

npnLJ, np.pw'b <wpqbpp filpi/_f! z.wur t, wJ'b.pw'b wJ'f Jn'fblf! -&frzur t wp

ur w{ UI J tn n L•J 2. /; f, .fJ fr wzJu UJ'JIJ UI 'i.Ji,p (! t 
f!'b'f{w'bnLp 'fbU[.pntJ 'l_f'P.w'bwqwqwUfU1Jp'b U. qwUfUIJp'b {wJwftwpqb

pfr z.h'bpbpfr <wzi/_wp4f!• euur '1-/1uftpburwftn'burp'bnLw[U1Jp'b Jn'fblfr, npU[bu 

Jbft wJpn'lp_wqw'b urwpwi}wqw·fi ~wJwqW'P'f qwU1wpi/_nLJ t tl.U-thpni/_, 

npn'b.p ~'bwpwtfnpni.fJ'JnL'b b'b urw[,pu t;wz.r[fr wn'bb[ urr/.JW'l qn'buurpnLfturpi/_ 

ufu b J w1Js wnw'b&'bw·< w ur,ftni.f/JnL'b'bb.p.J!' U wq w•J'b U1J'fU/frufr ;; wz.4. wpqf! e'b 'f
< wb.nLp umJwJ,p pwi/_wftw'iijrfi pwp'f t ·1 U.n fru1q U[wur-G.wnni/_ tL iiwfuw'l'l!i)_ 

Jwfi Ufl'""qur.fe,ftwJnt!U Jp (J.Wf'.P ·'fbU[pbpnLJ qwurwpnLJ bii UfWP1l_b9nLJfibpr 

Oppfiwq, ppbfi'9 {wpJilni.JIJnL'bntJ qlfJ,ur JJr~wpftwJfr'b ..,.wJftbpni/_ ufrJburpfrlr 
z.b'iipbpfr Jfrw11'iiw1qwfi urwpwi}wqw'b ·ftf'n'l t;wJwqwpqf! <wzi[_wpftblnL {w

Jwp WJfi pwrfw'bm,J b'b b£'JfnL JpilJw'ii9.QjJ w'b1qw·Ju' [U1J'bw·qw'ii U. bpftwJ

LUJftw1i, w/uUflru !ftrrzi/_w·~, ·{ w {'(ii 'l nL 'lf w < b 11 < w 1J w :q w I' 'lb p fr, 
npn1'9Jr9 wJb'b Jliftl!• w'bqw/u UJnLup9, i{w•2i/_wpq·nLJ bfi euur rf-puqpburw_ 

ftn'b.urp1in1.U1"£U1Jp'b ( 1ftwJ WJL) J ll''fh[pt 
IJ.J'P"ffriuJr {w1z.i[_tJJpqwJfrb •UfubJwJnLJ zb'i.i.pfr Jbq nL'l'lnLfJJwtJp JfrJ

JU1fi9 11.n~qw{bn U1b{w1'fJNf_w'i} JJrwurfr1Uf nL'l'lw&fr.q qn'buurpnLq9ftw·'bbpf! Jurn_ 

I/Ji Jnurb9'bn1.J U. {wJwurb'ln1.J 'b'b JfrJ1w·'b9 {bur, npfr9 t;b•inn urw,p.pbp 

urfr·Ufhpp {wJwurb'l:.i/_w~ ftnflil.J1urpnLq9Jrw'iibpf! 9nLJD b'b urwlfru !Jtwfiqfiwtt 
Jllft ~wp/Jnt/IJnLfin1.J' J,,w•Ufif_uti} JfiJ1w'b9 {bur J 1fa1<wpqwJJr'b i}wi}qbpjr 

'fbpf! W[1U1U1{WJU1N'l1 ~UIJphpntJ {n'fbf' nLbh9n'l J.n'lwqwUfhpn:i/_ ('i.Jq , 'i.Jft . 
5. 25, 5. 30 ), npnfip nl bpftwpn1.J hfi, nl ltl qwp-G.wfinLJ1 l/,bpp_fr'b t;wfiqw

Jw'bpf! {pJ'bw~npr/..wi} t 'bpw'bni[_, np pph1i9 {wpfJntfJJnLfintJ 4nz.U1 JfrP.

{wpftw1fi'b ~w~fthpm/. JfiJ1w'b9 {bur ftwUfi/_wi} pn[np nl'l'lw&pq urwppbpfr 
url11zu11/rn/unLfiJJnLfithp[! 9w'bqm9wJ- Jwqwp'fwqnLJ l!fi'fnLfii/_ntJ b'b finiJL/! 1 

1.wpfil-11.n1.qw{h11 -<:wJw·ftwpqp urJb'b Jp lft.'l'lwafrq qnfiuiurpnLft9pwJfr 

ftnz.urntfilJnLfi (!fi'fnL'i.Ji/_nLJ t zbfi.pp UJllWfiJ.p'i.J ·ftw'i.Jqfiwi} fi1tLJfiU1urpU[ lqnfiuur

pn1.ft9,frwfibpfr ft1tzurn,,P1n1.fifibpp qnMurppfi <w•i/_w'llwpt 

1.wz.qwpft'bbpf! wnwi/.hl UfU1(11£h9fih[nL 'bUfwurwftni/. <JrJfiwi/_np.i[_wi} fthp

U/ni/. wfiurbuntJ bfi Jfi1fr.npJ1ibp.p U. Zl'1.w'bw1ft1ihpp "l""P'lnLfiwq'bbpp b(11ftw1-
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'l.y. 5. 25. Cptwfuuywyw"fw1ftL <wJwywp'fft zhLibpft <wrP-'l.n•'fw<hn <wzi£wpyw-
J/.L ufubJwLbrf!• · 

.,, _ <n~ 11ftw!f>pwqd w1n4_
1 

p- pw94_w~~Lbp mLb9n'l 11/tw!f>pw'fJWJn1_, 'f- <d 
ynJpf.l.w94_w~ 11/tw!f>pw'fJwLbpn4_, 1- <n~ 11/tw!j>p w <fJw, 2 - zrtwLwy, 3_ pws-

4_w~~'bbpn4_ 11/tw!f>pw.,.Jw, 4- Y"JpftLw94_w~ 11/tw !f>pw'fJ w , 5 - J.n'l"'Y"'Ufhp 

flwqw'b 'fb!/JnpJw9frw'bbpf!1 UJnL'bbpfr U. 2.f'P.UJ'bwft'bbpfr ftw'bq'bwft

tbpft uw{/!!/r 'fb!pnpJw9frw'bbpf! U. WJlb t ~ptw'bwft'bbpfr UfWf''lnL'bwft'bbpfr U. 
4w'iiqfiwq'i.Jbp,jr ftsr/_w'i.J.p'i.Jbpfr (!fi,qp.qb[frnLJfi/JnLfi(! {wzi/_fr t wnfii/_nLJ 'i.Jpw'i.J9 

qJwJfr'b qn"l_ U11nLfJJnt 'b'bbpfr i/in.ppw9Jw'b 1J,frp_ng.ni/_1 1.wqw.pni/_/r b'lw'bw,ftni/_ 

ftUJUIUJf'i/_UJi} UJntfibpfr ft9i/_w'i.J.p'i.Jbpfr (!fif[pftbtfrnLfilJUl'i.J Ul1l_'fb9nLf1JnLbf! {wz
i/_fr t wnLr/_nLJ 'bpw'b9 Jnilw'b ftrr2urnLfJJwf.t ilnurwr/_npwUfbu 30 0/o- nq frP.bs

JwJp• 

fl L'['[WJ./1q pb11br/_w ~.pfr9 zbb.pfr UJnLbbpnLU wnwp_ bftn'l tlfr'lbf'fr Jbr)n<

PJnLf.t),bf'f! n·pn•zbLifa<u Ufbur.p 't 1Jftwurfr 'nLLb'bwl, np lipw'b9 pwp&pnLfJJwilp 

qnpb-n'l { w t/_Wuwpwlw i/i pwzfu.r[_wi} p; qJwJp'b pbn'brj_w i}.pf! ( urb' u tP. 22'?) 
p'ii'f{wfJnLp '1b11f.pn1;J t;w1t•qnL9w1frli 'i}n"'l JnJbf.turf.tbpfr wq:'fb9ntJi11wfJ ~ 
Jn'burwd.Jwf.t { f.twpwi/_1np wiiC2urnLPJwfi {burU.wf.t.pni/_ qnpi}nLJ t e 1, U. ~ i y 

Wf'U1 w ljb!iurpnflntPJnLlif.tbpnr/_1 UwftwJf.t ftpn'l t;wJwftwpq'b wJpn'lp_nLfJJwJp 

") wz.r/_wpl1h£fru 'ffrw:f1pwqilwJfr ftwJ 'l_{'P,UJbwftfr ~wpfJnL/JJntlifr9 'lnLpu qUlb(!-

1_ n'l w purwftbLU1pnf.tn1.flJn LLf! { wzi/_fr· i./r wn1r.tfniil t fiL'l"lwJ.frq pbnf.tr/_wJpjr 

w f'Ul w;l[h fr.urp nli ntJil J w fJ w '1.''fb !JINL{J J nLL<[! u J"LLh pp t; w p{JnL{J JnLbnLJJ f, 11/ w

ur w qwt; w pil w p t i/infuwpfriibl t;wJwprfb.p {w r/_wuwpwi.wi/i pw'l_ /ur/_wJ p1 

pbnLr/_wJpnti/_ U. ITT ie = p1e1 ·Jnn'l JnJbfJurnr/_ ( nuz.'lwtl.frq urw ppfr 1 'f~· J-nLJ 

q.npi}n'l Jnn'l J nJ hf.t UJIT'r/_)t t/, bpp_jrfr.u i UJWb npU.fr9b 't;wur.r/_w J.p nLJ wnw p_ 

t pbpnuJ Mie(X) rJ-nn'l ,J,nJbf.tur (1'.ft. 5. 26) , npf! { wr/_w•uWp f . 

(5 ·25) 

v2h'ii'..p, np UIJ'f i}nn'l J,nJ-bt.urLb,pJiL {wJWUfUl'UlUJ:ufuwLn'l [U1J1iw1ftw1t 

nLrfbpf! i U1Wf'pfr wJpn'LP. pwp&pntfiJJwJp {wr/_wuwp bf, 'lf'nJ/r' Qi=O, bpp 

M=M1e(x )=l=01 



1'it. 5. 26. U.pur.,,ltb!.urpn!. 11np~r. '1. n•'l.'1."' ' 

Afr11 pwzfuq"'~ pbn.!..[w~/!Lbpfr w q_11h9n<

PJnL!Jf! u1m!Jhpfr "'l/uUlmw!J/!fr .[_pw . 

w_ phnl.w.[_npJU1), /rr"'lt"'!J ufub,/UI 
1 
p

pwzfu.[w~ lth!Jurpn!Jwltw!J phn.!..[w~/!n.f. /, 

~n.n'l. J nJb!Jurn.[ <wJwpJ h11 ufubJw , 11-

~n.n'l. JnJb!.m!.bpfr b. {wJ!.wltw!. ntJbpfr 

l;uun•p!.bp 

fltqqwd.faq. pbnLi[wh.p/r w11!'1b9ntfJJwL uiwq zbLf!fr qpnq .\wJwqwpq,f! 

t:wz<f.wpqht/ru "lbur/! t Lqwurfr. ntLbLwl Lwlt w1L {wLqwJwL/!I!• np Jft

J1wL9 <bur uw-'>p/r -AqntL (-'>n'fwq.w"lwJfrL) ftw"lbpntf. Jftw9qwh UJntLbpfr 

<f.pw 9nphnrr_ un"'ppbp Jbhn1ifJ1wL ftbLuipnLwqwL ni.rzrzwd.fiq. P"'"l'fu<f.wh 
pbn1'qwh.pLbpfi Lhf'/}n UJnLLhp[! bfi,pwpqtfntJ bf, wnwL9/!w1/rL '1b!pnpJw-

9frw1/r JftJ1wL9fr9 wLqwfu, .pwLfi np <f.bpnt:Jruwl qw"lhf'f! wqwm "lururtf.ntJ 
bL1 2.burltwpwp u1mLbpnu! hnn•LJ UJ11Wf i.bL pbpntJ (Lq. 5. 27, w)1 

~) 

1
. <~~1d,2 : 

~ 7 , ~~ -h7'*rl77"o~;~ 

~ J-- ~ -+ 

Ult• 5. 2'/. f./hfimpn!.wltw!. 11np~n'/. nL'/.'1.Ul

J.fr'1 pwz/u.[w~ .,,H "'"-"'uwp mhuw~"'f'"'f' 

phn.!.4...,,~11!.brfr w q_11b9n•P1n•Le u1nili6pfr 

'0. WMuUIUJUlf,/lfr 4.f'"' · 

w- u1n,!Jhp(I JfrJ1.,,'u9 Jfr.,,9 Ln'l. uw-'11/r 

G.ltnt!. (<n11wltw"1wJ/r'u} itw"lbf'fr ~/,"Ill• 
p- u1n<!.bp{' Jfr u.9'unq f!!.itrlthtfr ltw"lhr/r 

'lb"llh 1- G.ltm!. lt"'"lhf', 2- !!Lltrithtfr 

ii"'"l"I' 

fl/wmqhpf! pnlnpnt/.frL UIJL t, hpp ftw"lbpL eL4p4ht/r bL t u.1'1 '1b"l.pntJ, 

h[Jb UJntLhpfi t/.pw qnp~nrz qhwJJrL pbnLl[wh/!Lbp/r Lt pbpqwh wnwL9[!w-

1/rL qnzutntfJJntLLbp/r (Bred,!= E' bAred,11 np.mhrz Eb' -L phurnfl.Jr ,,,b!pnpJ w-

9faw1fi Jn'f~ t[L !;, Ared ,1-fl' i ntqqwJ.fr'l mwppfr [WJLwqwL t:wln'qwhl!fi ~bp-
1/.wh Jwqhpbul!) t:w,pwphpmfJ1ntf1Lbpf! (LnLJftft f urb•uwqwpwp pbnL
t/_wh-.pLbp[!) mwppbp hL' 

(5·26) 
WUfUJ UJntLbpf! d.lqutnLJ bL urwpphp w11wL9pw1.JrL '1b!f>npJw9/rwLbpfr, uw

qw1L qw"lbl'I! JuwLqwpblntf. '1PwL, qbL[Jwp4t/_bL '1b!/>npJw9/rw1/r• , fJb' 
frpbfip Ii. pb' UJNLLbpf! ~n<f.huri[ (L,4. 5. 27, p) wnwt qp.b['bL nb!f>npJw.~ 
9Jrwfihp wJpntl.t qpnq t;wJwqwppu!• 
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b pw'l.ntftnu/. p1 Lt P H I ntclbpfr. wnwt. phpw·h pµizfut/.wh hnnrz J nJMiurl! 

'nfr L fa' 
(5. 27) 

npurbrz ~= B red,i+i/B red,11 

/J.Jpnrzt. {wJwqwpqntJ uiwpwhwqwL '1b!pnpJw9fiw 'bf, wnwl. pbpntJ 

Lw'u ·nr"-fi·9b u1wL tf.pw qnphnq pwzfut/.wh m 1e hnnrz Jn.JMiurLbpf!' 

Ub1uJfi" pbnLtf.whpfr9 znwLwqwqw"lwJfiL Ii. qw"IUIJ./rL .\wJwqwpqfr 
9 Ii. wtf.blfa {wpqwLfi zbLpbpft uiwppbpntJ wnwt. b f(nq -Afiqbpft ,JbhnLfJJnLfJ

Lbpfi npnzmJI! uiwuiwLindLbp,fr {fiJLw•qwL •U pwpd.p d.ltbpfiL t:wJw"lw

urwufuwLnrz .\w·ztf.wpqw1·/rL ub1uJfiq pbnLtf.wh[!Lhp/r w11..''fb9ntP1wL uiw 4 

/unp.\nLf1'1 t urpt/.ntJ qwuiwpbl f!UU1 {27 }-/ri 
SwurwLn1.JLbpfi .\/fiJLwqwL ( wnwt.fiL) d.U./rL t:wJw"lwurwuJuwLn'l. 

t:wztf.wpqw1fiL ub1uJjrq pbnL'4_wh/}f!, npfi pwzfuJw L frpwqwL ufubJwfr 

uiwppbp qn&uurpnt quiJi.tf. .\wJwqwpq.bpfa zbLpbpfi t:w•Jwp 91nLJ9 t urtf.wh 
Lq . 5 . 28-nLJ, -Afiqbpfi npnzJwL JwJwLw·q pn'fuwpfiL.ntJ bL <.\fiJLwurw'qfr 

Jwqwp'lwqntJ f!UU1 hnnrz J~JbLurJr { w•Jwpclbp bnwLq1wL opbLl!nt/. pwzfu

tf.wh pbnLtf.whpntf. (Lq · 5. 28, '1J' 

P=3M/H2, (5·28) 

npuibrz M-e t: fiJLwurwqfi Jw·qwp'lwqntJ hnnrz JnJbLurL t { wz.tf.wrr.qwJfiL 

( pwuuiw9fi) ub1uJ.fiq pbnL.tf.whpfr wq'1b9ntfljwL uiwq ;zbL.p[! 

''ffruibtntf. np"lbu H p'wf!d.pntfJJwL pwpd.wq, 

H-e' zbLpJi .\w ztf.wpftw1fiL pwpd.pntP.f'tHL[!, npf! •nprtztf.nw t f!UUI' 
t:buil.i.1wl pwLwd.li.fi' 

(5 ·29) 

w1uurb7 Ho-L zbLl!fi ·t::fiJLwmwqfr9 JftL'l"- <f.bpb} JW['nLU/i 11/Ulf''l.nLLwqfr 
wnwL9pfi Jfit.b. brzwh ;;bnwqnpntflJntLL t, 

n-e' -> wpqbpfa P/rt/.e1 
bpp {wpqbpfi fJ/r4.e 16 Ii. w<f.ht/r t' n~16, eL11ntLl[n1.J t H=Ho1 

Oit· 5 . 2 8. fl w 'l,Jw<wpit itwpitwUl.UJfr!J zb!J 

/l /, f'fr u.wmw!.n1J!.bpfr wn.w tfr!. Ab.fr !, <w
J w "lwmwufuw !.nq <w z.f.wrltw1/rL u b1uJfrlt 
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M,, H1, n., M11 
.c . l 0,0542 0,042 0,103 0,1 0 ,054' 

" F\. ,;'. r-.. i--~T 
1 ~ 2 - 3 A I 

~ 0,0497 - 0,058 0,097 0,095 0,08t 11; .r: ,, ,., ?? '77 7J'77 
3 0,047 0 ,083 0,094 0,092 0,087 

5 0,0455 0,088 0,091 0,09 0,07t 

tlwtnpn.pJn<L• iinl = Ebl1n1/hcol,lnf 1 is up= Eblsup/hcol,sup• ig = Eblg/I• i/.bpf! pbp

r[w.t wpuiw'w1mn<P1n<LthpmJ hc ol,lnf-l' b. he ol,sup-£' 'lfruir/.n'I. ~wl,9n<J9fr9 th['plt /, r[b{'I. 

9u.Lr[n'I. *wt9tw*tbrfr trfrr/. brtwrn•fJJ".'tt I;' 'wr4fr pwrd.rn•fl1n•L1!' hco1: a It fl 9nr

.tw4frgl,hpfr LzwLHpl' f!L'ln<Lr[n<J ht ~wJtuU(tuurwuJuwf, .tnn'I. JnJbLuiLbpfr tU(Jn<ptbf.'fo 
ptm1Pfr• 

*IJ.'1.Jn<uw4l' r[bp9r[wt) t /t 2} · frg• 

T 

{Rb 
1Rb•ser 

{Rbt 
Rbt.ser 
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. iMrt.tJ.lt m.. SUJHJ.S M.1 "tu MJ. lt n Mn. b r 
-.' 

( ['Utn C3 B 1585-79 u1nw&11wpurfr /, LwfuftfrLn.J 09tnw9npJ</.n'l 

nn<uhphf, n< ' "'Jhpbf, frl,'16,uUpnr/.) 

U.pmw.p)lG phn61{wil'l!lilipJig m iuq,.hgn1p1mGGhpJig uiwppJi 

M., 

Rnp 

Rnp11 

RP 
Rn11 

tWJGwljwG fiwu11{w&-nur qriptn11 ti}lqbp 
M - dnn'l JnJbLur 

N - br4w1&w*wL niJ 

Q - !WJLw*wt n<J 

Mkp 

R"fr 
R.,,.11 

R 
R~u 

n1npn'l JnJbf,ur 

"Jblphr~ plimpwqrhr 

pbinnf,fr wnwt911w1fr1' ub'lJJwf, <w2</.wp*w1frf, 'lfrJwqpnt• 

PJn<Lf,bl'l' 'wJw"lwurwufuwl,n'I. uw,Jwl,w1fr1' r/.fr&.w4Urfr 

wnwtfrl, I. bp*pnf''I fuJpbpfr 'wJwp 

pburnl,f. wnwl,9/!w1f.f, .l9Jwf, ~wz"-wr4w1frf, '1f.Jw'1pn<fJ1n<L

thp[! 'wJw"lwtnwuJuwtwpwp uw,Jw&w1frl, r[f.&.w*l,bpfr 

wnwtfrL I. bp*pnp'I fuJpbpfr 1:wJtup 

{Rbn 
Rbtn 

Rbp 

{Rs 
Ruser 

Rsc 

Rsn 
R,w 
Eb 

Ea 
« 

v 

lob 
Osw 

tos•inc 
JMcrc 
l Ncrc 

s 

R~P 
R~ 
Ro 

R. 
Ra11 

I( •. c 

R~ 
Ra.x 
Et; 

E. 
n 

116 

06 
Ox 
Qo 

MT 
NT 

R~" 
R~ 
Ro 

R. 
R.11 

R .... 
R"' -

'wJWUfWU1tuuJuwtwpwp pbutnl,fr wnwL9pw1frL ub'l.JJwL /, 

a9Jwf, Ln{'Jwuirr/. '1frJw'1rn<P1n<l,Lhpf! 

pburnLfr u11uuL9pw1frL ub'l.JJwL wJpn<flJn<Ll' LwfuLw*wI. 

L"'rJw& l/rn/uwL9Jwf, Uf"'~frl, 

wJ"w"fr a9J,,,i, ~wzr[wr4wif." ,,f.Jw,,rn,p1n't""rl' 'wJw_ 

U(WUfwufuwLwpwp uw1:Jw&w1frl, r[fr&.w~l,bpfr wnwtfrf, /, 

bp*pnf''I fuJpbpfr ~wJwp 

wJpwl,fr ub'l.JJwf, '"'zr/.wr4w1frl, 'lfrJw'lf'n<PJn<l,f! 

- wJpwl,f. a,,J,,,i, LnpJwurfrr[ IJlrJw'lrn<PJ•<Lf! 

R ..... - 1w1&w*wf, wJpw&fr l.9JwL 1:wzqwr*w1frt '1frJw'1pn•f/1n<1'[! 

E, 

E. 
n 

fl',. 
SwppJi 

Q,. 
o ... 
011 

pburnl,fr uh_pf,w*wf, wnwd.9w4wLmP1w1' Jnqn<tl' uh'lJJwI. 

It d.tplw& 'lbU(pnu/ 

wJpwl,fr wnwd.9w*wLn<f/1wf, Jn'l•'ll' 

wJpwl,fr /, pbuinLfr wnwl.9wtwl,n<fl1wL Jn'1n<1f,hpfr 'wrw· 

pbpn,PJnLf,f! 

11/nuuunl,fr qnp.tw*fr9 (pburnl,fr ~wJwp) 

tWJGwljwG fiwml{witl!nuJ qnpbn'l. Ghp.pJ!G tiiJi~bfll! 

- 'wJWU(WuiwuJuw1'wpwp pb1nnl,f., wLn'('l,bpf. It Ph114_n'l d.n

'1.br/. r[bp9pw.t 1w1f,w4wt ntrl[! (flbp 'wmr[wttpLbpfr wJ

pn<f/Jn<Lf! 'wz./_wp*htfru) 

M11 &.w11bl' wnwtw9Ln'l &.fr9bp ( .tnr/.n'l I. d.'f'ln'l tnwppb{'f, l'""' 

N ll &.wpbpfr wnw1wgJwt 1:wzr[wp*bifru) 

brilfllwiw"1wtiwG pGntpwqpli)l 

b 

b. 
b: 
h 

{
ho 
h~ 

x 
Ep=X/ho-

m'l'l"'f,l11n•& ~wurt[_wJ11fr l"'lf,"'Pl"'f,I!, inwt/_rw1fr& I. "r*· 

1nwr/.rw1frl, 'winr[wJpl,bpfr ltn'l.f. ("'11,n,pJn<l,J! 

tnwr[pwJfrl, It bplturwr/pw1fr'h 1:wmr[wJpf. ""'lfr ttuJtn<flJn<&l' 

'wJw"lwinwuJuw1'wpwp d.tp{_wJ k ub'l.Jt{_w,J 9n1nfr1'bpn<J 

nl'l.'1."'f,l11n<f, 1 inwr[pwJfrf, /, £p*tnwr[pw1frl, <w1nr/.wli11Lbpfr 

pwpl.pn<PJn<L[! 

'UJlnt/_wt)pfr tuz/utuutn'I_ pwpdpn.jlJnLf,(!1 <tuUW"#UllnUJU/uUJf,tu_ 

l'"'f' '"'""'""'r h-a It h-a' 
pbinnl,fr ub'l.Jr[wJ 9ntnn< pwp.l.pn•fl1n<Lf! 

U(Ux)jU(U.,,) 

pbinnLfr uh'lJqwJ 9ntnn< 'wptupbpw*tuL ptupJ.pn<PJn<Lf! 

tu'hn<ptbpfr Jfrtlt 'bnwr[npn</11n<'hl'' I!""' "'"'f'l'fr bl'*"'pn<

P1wt 

b b zrtw·l,w4Hrfr 11"'Jll! 

e WplTIUJ*b'/,1npntnt/IJnlf,. 

1 """""" Pnfrul!, Zf't"'i."'*" flnfr1111! 

10 bpftw1LwftwL ub'l.Jn'l ntrlfr W'f.'1b9n<P1wf, b!,pwrltr/.n'I. urwppfr 

'wz</. "'f'*"' 1frL hr*wrn•fl 1n<'lif! 

2ii5 



j 

I, 

r 

d~ 

ti( 1-'-a) 
Fa 
F~ 
FH 
F~ 

Fx 

'· 

ln.H 

r 

i 
d 

U1UJf'f'/r ,.,,,.,,.,,4.,,.,, <w"'"-"''l!fr frLbp9frwJfr zwnwi/_frrll' <u11n

i/_wd/!fr dwLpn<flJwL 46111npn1.Jr L4w1nJwJp 

"'"'1'1'/r 1f6w 1/rf. 4nzU1n</11n<1'[! 

wJ pwLw1frL an'lhrfr w!.i/_ w!.w4wL 1npwJ "'1ffr6f! 

d • .., - wf.n<pfr G.J"<'lfr wf.i/_w!.w4wL <npwJw'ffr6f! 

µ.( µ.. )- wJ pwLwi/_npJ wf, lf"{'6wftfr9 ( wJpwf.wi/_npJ wL urnftnu) 

F - - <wJw"lw<nwufuwLwpwp s " S' uwri/_w6 wJpw!.Hpfr <w.,,_ 

F:. i/_w6pfr Jw4brhul! 

F, 
F' 

I 

F .... 

F 
F,. 
F,..• 
F,.,l' 
I 

<wJw"fLUU1UJUjuw!.wpwp S 4 S' l"'f'i/_w6 wJpw!.!.bp/r <.u1n-. 

i/_w6/!fr Jw4hpbUf! 

<nwppfr hp4w1Lw4wi, wnwL9/!fr!, LnpJw1 <wpfln•flJnLl,n.J 

<nb'lW'lf'.J.w6, /lb/! <wAni/_w6pf! <wuin'l wLn<pfr <wuri/_w6/!J. 

Jw4bpbuf! 

urwppfr 1w1!.w4w!. <w<n.J.w6pfr wJpn'll phurn!.Jr Jw4bpbuf! 

ub'lJi/_w6 ifn<nnL phUJn!.Jr <wm.J.w6pfr Jw4hpbU[! 

ayi/_w6 lf17LnflL pb<nn!.fr <wuii/_w6pfr Jw4hphu[! 

<nwprfr pbpi/_w6 <wUJi/_w6pfr Jw4hphuf! 

phUJn!.Jr . <wmi/_wd/!/r frUp9frw1Jr JnJ/,f,'f'l! 1nwppfr <w'"-

.J. w6/!fr 6wLpn<fl JWL 'thLurpnLJr L4ww.J ,,,,Jp 

J. wJpw!.Jr <wur.J.w6/!Jr Jwftbphufr frLbp9frw1/r JnJ/,j,.,,f! <nwp

pfr <w1ni/_w6/!fr dwLpn<f/Jwli fthLuipn!.Jr !Jftw1nJwJp 

J,.
61 

- tnwppfr php.J.w6 <w<n.J.w6/!fr Jw4hpbufr frUp9frw1/; Jn:.. 

JhL<n[! frpb!. "6w!Jpnif/1w!. 4hhrpn!.Jr !.4w<nJwJp 

-- l"'l'".Jj,hpfr <w'l"l''IJw!, yn<nn< hpftwpn•f11n<r. 

· 'llnli1111111n11tgf1111lihJ1fl Hw21lw111tlih11n11J OC}UIWl}llJ1lril.wll Ul.Jl 
ilhlln11t1n11ilih11Ji lizwliwljmillihJ1 

F, H- pbnf..J.w61' 

S- G.frlf• a,.,,i, 41.i,.,,r,,!.w9 qwd pbn!.if_w611 
G- Ji_urw·4.,,i, 41,i,.,,,,,,!,.,,9if_iu·6 phn!.i/_w6p 

V- JwJwliwftw.J.np 4h!.<npn~w9.J.w6 rphn!.i/_w~/! 

W- pwJn< 4h!..,,pnLw9i/_w6 phn!..J.w611 , wzfuwuuuli/! 

E- uh1uJfr4 "''l.'lh9n•fl1n~f. 

P- LUJ.fu!.w4w!. 1wpJ w!. mJ 

B - "'"'f'l'/r ftnz1nn<f1Jn<!. 

y- <n<uw1frn<fl1wli lf"pdw4Jrs 

g_ Jzurw4w!. pwzfuif_w6 phn!.if_w6/! 

V- JwJwLw4w.J.np pwtfu.J.w6 phn!.i/_~6/! 

S- A1w!. pwzfui/_w6 phnlii/_w6p 

W - pwJnL pwz/ui/_w6 pbn!.i/_w6p 

n. p- "'"'f'l'fr Jh4 Jfrw.J.nr hpftwpnt.f11w" 4.rw lf.,,f',"'l £,,4.,,,i,.,,4.,,i, nu! 

m- UJlUf'f'/r Jbft Jfrwi/_np hp4wpn•/11w!. "-""' lf"l'd"'l '""'l JnJh!J<n 

\jl- phnLi/_wd/!Lhl'fr 'f."<1fw48Jw!, lf"f'dw4/rs 

W- /!wJnL pbnLi/_w6/!Jr JfrtfrL (u1nw1nfr4w4w!,) P"''l"''ll'frl (ftlT/w, fl.JjJ2) 

Swn1111flli li21111iwljnullih11Ji fili'lhJulih11 

ad- <wpkwL (adjacent) 
ace- <wJ"'"l"'"'"'"/u"•" (according) 
an -juwpu/un•J (anchoring) 
alg- <w!.pw<wzi/_w4wi, (algebraic) 
b- <bdwL (beam). p/,.,,,,J, (be ton). c.1,,.'l (br~nch) 
bot- <wuuu4 (bottom) 
c- pwpaw4 (console), ub'lJn<J (compressive) 
cap- Juniw4 (capital) 
cb- h!.flwJpwpaJr1w1fr!. <hdwL (crane beam) 
cf- hLfl_.,,.,,,,,.,, (colum footing) 
col- "J"•"· 4,,,i,lfi,.,,4 (columti) 
con- i/_bpw<u4if_n'l Jcontrolled) 
cons- 4""""'f'"•4ur/ri/_ (constructive) 
cont- <nd (continuous) 
er - wJpwp&fr1 (crane), 4rfru•fr4w4w!. (critical) 
ere- ,;.,,/! (crack) 
ct- wJpwp&frlfr uw11wft (crane trolley) 
d- 'lfr!.wJfr4 ( dinamic), <wzi/_wpftw1fr!. (design), 
e- wrurwftb£urr"""•Pi"•" (eccentricity) 
ex- 6'1.f'"'JfrL .(extreme, end) 
eff- t!ph4urfr4. (effective) 
el- wnw&'fw4w!.n•fl1n•" (elasticity) 
eq- <wJwpJJ./! (eqvivalent) 
f- urwi/_rw1fr!., hp4urwi/_pwJfr!. <wm.J.w6/!fr uw1 (flange) , <frwumw9fr (factual). 

pbnLi/_wd/! (force), 4h'l6 (fictitions) 
fund- <frJ/! (fundation) 
g_ 'flfuwi/_np <b6w'll, "l"'l''l"'llwl( (girder) 
h- pwJw4 (ha using), <npfrq_nLwftwL '(horisontal) 
inc - flbpi/_wd (incline) 
inf- Lhr/!b.fr (infereior) 
int- f!L'l<wur (interrupted) 
junc- <w!.lfn•9w1fr" (junction) 
1- flnfr111w1fr!. (flying), &wju (left), hp4wpw1nb. (long) 

lac- "'""-"'".,,i, (local) 
long- 1.,,4.,,,i,.,,4.,,!i (longitudinal) 
m- Jfr1frL (middle), JnJhliur :(moment), 'IL/u"'"-"" (main) 
mat- !.in•flwftwL '(material) 
max- LUflLUi/_h[Wlf"LJj, (maximum) 

me- 'f//uwi/_np ub'lJ"'l (main compression) 
min- f.i/_wq_wlf"<Jf. (minimum) 

mt- 91/uw.J.nr a'l"'l (main tension) 
n- !.npJw<nfri/_ :<normative) , hpftw1!.wftw!, (!JnpJw1) nLJ (noonal) 
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nom- wf11[_w'bw~w'b (nominal) 

n, p- pw9wuw~wfi (':w~wt:n'lJfiw~n'lJ) 'ilfi2nul (negative press_ure) 

p- 'bwfuw1wpn<J (prestressing), uw: (plate, slab), "lwfibl (panel) 
P· p- 'lf'tu~wfi {t:n'lJ'bw~n'lJ) &li2n1J (positive pressure) 

r- tut (right), d'f/rt (rod), Jfrtn<~w1frli ~bur (nuclear dot) 
r. c- hp~wppburnli (reinforced concrete) 

red- php.[_wr) (reduced) 

S- hp~f'n{"lut~wfl <"b&w& (secondary beam), wJpwli, "ln'l"ltuur '(steel), 
uurwurH (static) 

ser- zwt:wppr)Jwfi (bp~pnf''l funulp uwt:Jwfiw1frli i/}&w~j (service) 
·side- hqpw1frli (side) 
sp- urtupwr)w~wf, (space) 

sh- ~wp&wurl. (short) 
sn- J.1n1f. (snow) 

st- <wr~ (storey) 

sup- <hfiwpwliw1frli (support) , '1._bpltfr (superior) 
t- J.qmJ (tension) 
tr - 1w1fiw~wf, (transversal) 
U- 11w<Jw'bw1frli (ultimate), 

ult- uw<Jwliw1frli (ultimate), 
unif- <wtf.wutuptulunfr (uniform) 

v- na'l'lwJ.frq (vertical) 

w- iwJfr (wind), ~n'l (web) 
wh- w'bfr1. (wheel) 
y- <nun1fin1J11wfi urn<Jwf, (yielding) 

cl- pw9w~ (clearauce) 

c. g- r)w'Lpn•P1w'L ~Uurpnb (center of g ravity) 
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