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1~EJD~~"L~Erf LL~* f1rn:: (Allinger and others, 1999) 

..I .... 1 
'.1Hlf...l'Yl1 fl,-""1U 

'IJ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

n1,.;1~ LLt1~" L~n""1" 

1. 1f1,-""1UU1L~ElU.El~1"~3JL~~GUif..J~ LL~~~1EJ(9)Eln1,-ehu. 
q 

2. n1,-i~u~~" 1f1,-",nu.u1~u.1~ 

3. '.llEl3J~LU.~111" LL~U.Il~ LL~::LLf..JU1l1~-i~L~U. 
'IJ 'IJ 

4. ';Jf!t.h::~"rl-if~L';J'U 
q 

5. f..J~~,tJ~,"~~t.h~~"rl 
q q 

6. 1f1,-""1U.U"tJ Eln~ "nT~~nM1 LL~~f1113J~ EJ1 EJ13J'll El"~rh 
'IJ 

.... tf 
n 1 ,.t13J 111 t~Hu, 

..I VJ "' ..... I ."1 VJ "' ~ I VJ 1. ~El~11 L~'.lff!L~'U11Ulli~1 LfltlnLLn L'llElEJ1" L,-
., 'IJ 

2. ;El~1,-f..J~~1U~~oif!L~'IIb 
q 

.a "" 3. lln1,-~fln"n11'll EJ1 EJ"'lu. 
'IJ 

4. ~f!El~1"a~,-::LL~::~u.L1J 
'IJ 

5. ~EltJti1tl13J~~-iflL~U. 

... "' ... .-.~ 1. f..J~"1U.LL~~",-1EJ~::LElUfl L~fl 

2. r:-J~"1uL'lf1111Y1nn<li'a-.1 
'IJ 

56 ME 643 (ME 743) 



3. ~1~1\1 n~1'W LLc..tl-l.llij n n '1i u\1 
'IJ 'IJ 

4. ll1V1U1~Uh LL~:: L~~1~~l-I.L 'Ylfl 

5. c..t~~~U3J1';11n"llmJ~~~~"th::L~u 
q 'IJ 

... A ~ '1-' 

6. 3Jn1~ulllJ1 ~ n~::u1un1~L nu'lJ u3J ~ 
'IJ 

ME 643 (ME 743) 57 



2. n111L~aJ LTI'i~~1u. 

D 1L~3JLu~ 

...., 
3. n11~~u.1~U.Lu~ 

D ~ 

4. n11~~u.1~1u. 

D ~ 

6. tl~:: 1t.~"l!u.1u.:ni~';)~~ 

D ~ 

58 ME 643 (ME 743) 



thu 
... 

~nn ... UEJEJ ... 
'lJElf1113J ..1 3J1n UEI£.1 ..1 

'YI~71 n~1.:1 'YI ~71 
1 1 

1. L d'D'Vi1~€h1 fA"i\l\l1U 

... A ~ 

1.1 f1113Jt1n@'!El\I'YI1\If1nt@lfl1~@1~ 
'IJ 

1.2 f1113JL V13J1::~3J 1 Un1~ 1 iLL U1~71 
A ~ 

'YI1--1f1nt@lfl1~@1~ 

1.3 L~ Eln 1"J5',J El3J~"ll11~1~L VI3J1::~3J 
'IJ 

@1~\llh:: L~UUtl.IV\1 
01 

.,. u..~ .... 
1.4 3Jn1~~~ 'YI"157JL';JU , 

,:It Q A~ 1.1 r( 

1.5 3Jf1113Jf171~L~3J~~1\I~~~f1 
0 

2. n"i~'lJ1Un1"iY11\l1U 

2.1 iin1~11\ILL~UEJE.h--1LlJU~::l.JtJ 
.,. 0 ... 

2.2 3J n1~711 L U U\11U@l13J LL~U 

2.3 iin1~u~::LiiULL~::ufuu~.:~n1~ , 
0 ... 

711L uun11 

3. n1"i'l-t11aun fA"i\l\l1'U 

..1 
3.1 n11~1tJ\11U~13J1~rJ~Elf1113JV13J1tJ 

L~i'7! L ';JU 

~ ... 
3.2 f1113J~3Jl.J~nt'll El--1'11 El3J~ 

'IJ 'IJ 

3.3 f1113JL V13J1::~3J"ll El\l~tl LL1J1J~1 i 
'IJ 

0 

U1L~UEI 

3.4 "li'e:J~~U'llEh'l 1f11--1--11Ul.J1~~ , , 
tJ ~...~ ~ 1 ... 

';)7] ~:;~._'lTl'Yl7J._'l 1 , 

ME 643 (ME 743) 59 



60 

a " aJ1n~~~ L'VIU.~1£J 
q 

5 fl~LLUU. 

a " L'V\'\.1,~1 £J 3-.nn 4 fl~LLU.U. 

a " thu.mn~ L 'VIU.~1 £J 3 fl~LLU.U. 

a " " L 'V\'\.1,~1 £J U.EI £J 2 fl~LLU.U. 

a " UEIEJ~~~ L 'VIU.~1 £J 1 fl~LL U. U. 
q 

n-srn~i1~th~dju, V\~1 EJflU. ~~VI1~1LU~ £J LL~1LLU~~~~1 LU~ £J~13JLnmsn ~"d 
\J 

~1LU~ £J 4.1 ~u.1tJ Lfl1~~1U.EJ ci1 wffu.~3..nn 
'IJ 

' ' ... 
fl1LU~£J 

' .J 
fl1LQ~£J 

' .J 
fl1LU~£J 

3.1-4 

2.1-3 
' 

'i11n11 2.1 

Lfl1~~1U.EJ ci'l wffu.~ 
'IJ 

Lfl1~~1U.EJ ci'lwffwv·o~u'li 
\J 

Lfl1""1U.EI ci'l wffu.~ EJ"tJfutJ,-" 
\J q 

ME 643 (ME 743) 



1. ~113-.lhulLL~::'I-bRuh 

2. ~113J~~1L~3JRf1\IR11~LL~::th:: 1tJ'lJU 

6. ~113-.lrln <11 Eh'li'~L\l'U"ll El\ln11,;blLR'UElthtJ'UL 'Yl~ 
'IJ 

o Q..l A Q 

7. n11'U1LR'UEl"lJEl-\J'UnL1£.J'U (15U1'Yl) 

ME 643 (ME 743) 

10 

10 

10 

10 

10 

20 

30 

61 



1c;w~rn1';l11£fLL~:un~mYT~::~ul!Trn~~~n~1 fi1"ll1~rn~~1fi~1~n~1 aJ\·n1YlE.J1~E.J 

1111~1LL~\l 1u.m1i~u1::n1~ 1m'l'l1u.~tit~~1fi~f 

1~ E.J'Yh n11U1:::Lih.t.~ ~ 1 U.fiEl\11f111J 1El1J LL 1n LlJ u.m 1U1:LiiU."ll El\1~ ru:::n1111n11oW'l11n1.1 

'11 n Lunfi1111 E.J\l1U. ~u1 LfiU.u ~\l L "ll1 L "ll1u1:::n1~ 1 u.1uu~ fiu'l~:::ii m11 r;um'1r.~u. u1 Lfiu.u ~1 E.J 

~U.LEl\l 

~U1:Liiu. 
'IJ ------------- ------------- •• ------------.-. -· ---·--.------------- ••• -- ••• -.- •• ------------------- ••• ---- ••••• -------- ••• ---

d 
'11 

62 

fl:l:LLI.II.I h~Liv..-.. t·miv1.1 .. 

5 

2.3 ~3J1'ml.h1thh::vn~~G1LLtl~-lL~ 5 
' 

1'Ji'l~'il;-l1uoU1fl91 

tm~"11.1.. tm-"~11.1 .. 
,,.·,•. ,., 

:' .... 

;.' ~ : . 

h~LitJ'IL 

1m~~1\L 

h~Liv..- .. 

lm~~11.1 .. 
h"Livu .. 
tm-~~11.1 .. 

';. 

'' 

ME 643 (ME 743) 



h~L1£Ju. I ~EJLm~~1U. 
J .. 

h~L1£JU. .. 1·m1£Ju. .. h.n1£Ju. .. t·m1£Ju. .. h~L1£JU. .. 'r1 71£JOI~LEJ£JV1 ~::LLUU. 

Twm1u. .. Lm~~1u. .. tm~~1u. .. lm~~1u. .. tm~~1u. .. 

6 n11Lion1-kiftf! Lfl~o,iio ifin11 (10 fl=ll"") 
. 

6.1 ~n1"l·1i1~V1 L~~o~:no 1tm1~ 5 • 
nn'iio~u<~::L'VI~.m~:JJ 
~ 

6.2 ~m7l.h::£JnV11i1~V1 Lfl~o~:ria 5 • • 
1tm7liL'I'Im::~:JJnlJ tm~~1u. 

7 tlnfu21'ttlt.~.n'1"1lh ltfli (10 tt="") . :. 
:, ·;·: 

. ·'''· 
7.1 ~<~~'hi•nnm7ftm~1'1-i1L~O~fl 5 

7.2 ~<~~1'ii~1m7n'lt1lu1.h::£Jn'111i~1u. 5 
' 

'hi"il1~ 

ME 643 (ME 743) 63 



1,-~L1[.Ju ................................................................................................. . 

64 

2.2 ijn111'liL'YlflUfl iLml::~n1101lnbLUU I ~~ulqi'ULLUU 

El!.h"L '1'\:l.ll::~lJ H,jl'\4 Mil;, 

ME 643 (ME 743) 



d 
'1'1 

6.2 ~m"l'lh::F.Jnlil"l'li -r~'il bfl~fl.J~fl1n-m,.1~b'VI:I.n::~:unu 
' ' 

tm.J.J1U 

tf 1 '1.; 0 
tnm6l1n1"i Vifl1ttuu 

..: "" ..l 
1 ~ fl~LL 'U, '\.U U'U. L 'VI Wil1 u ~n n 'Y1 ~ ~ 

q 

..: "" 1 \X fi1 LL 'U 'ULU'U. L 'VIU.~1 mnn 

L -Y;u~1 uthu.nL'11.J 1 ~fi1LL 'U u.dJu, 
..: "" "" 1 iT11 LL 'U. 'U.LU'U. L 'VI 'U.~ 1 Ll 'U.El Ll 
..: "" 

.., ..,J 
1 ~ Tl1 LL 'U. 'U.L U'U. L 'VI 'U.~1 Ll 'U.El Ll'Yl ~~ 

q 

' .... ' ' fl!:LL U 'U.LQL'1 Ll El Ll1!:'VI11.J 

4.01-5.00 

3.01-4.00 

2.01-3.00 

1.00-2.00 
\1 

ME 643 (ME 743) 

mn l.hU 

5 

4 

3 

2 

1 

A .,. 
'VI3J1 Ll tl.J ~ 

'V13J1r.Jn.J V~El1i 

'V13J1un" fl11tJfutJ,-" , 

65 



Lnru'Yl1un11"~-;J11"m1 lf11"-h'11U"v''EJ-;J::~,-tJ1~~~.U 
q 

1. L dm'IT'llEJ~ 1f1,-~~1u~f111:JJ~El~f1 ~ o~nirr~m.h::~\ltf"llo~ 1f1,-~~1wvi~EJ13J 
q 

2. ,Y El:JJ ~ ~ 1"'HJ1"1:JJ :JJ1 ~ ,- \ltl1:: L ~ U:JJ1 nt!o m Vl tJ ~ 1~ ilin-n11 LfhJ1"11J1"1:JJ 
'IJ 

,r El:JJ ~ El ci1 \11,. 
'IJ 

3. n11i Lf11"1::~i EJ:JJ~rJnlil~~VI~EJ hi 
'IJ 'IJ 

4. n11"~,-tJ~~rJn!ii' El~i~ L-;JIUVI~EJ13J 
q 'IJ 

5. f1113J~~1L~:JJfff1~~1"1"f1i~VI~EJ13J VI~El 'Yh~1:JJLL U1'YI1~ ~t-1, 1~ El ci1~L~tJ1 
'IJ 

..J " .... ..r ..,. """ ... VJ.,, ..,. 
6. f1113J Ln tJ1"1J El~ n 1J L UEJ Vl"l ff11"::n11"L 1"tJU 1"fl ru~ fl1 fi~1"El:: ~ 1"1J1~ ~ UlJ'YI L 1"tJU 

'IJ ... 
0 0 "'GJ ~Q,..I 

7. n1111~ LL~t-1, n11"'YI1~1~ n1::1J1 t-1, n11"'YI1 ~1 t-1, -;J ::~ El ~'.ll'~ L -;J t-1, LVI U"ll t-1,~ El U 

n1 1rh ~1 u L tJ u ,-u 1l1"1":JJ 
'IJ 

..,. ..J .... " :=1 .... 
8. n1111 tJ~1U~ ~ :JJn11"1"1lJ\11U~~'YI'.ll'~ L -;JUfl n~ EJ~f11"1J~1:JJf111:JJ LuU-;J1"~ 

'IJ 

9. iln11ll1"::Liju~~ 1f1,-~~1ULL~::~n11"tl-i'uu,-" n11~1 L ih~~1u 
q 

10. tJ,-:: 1tJ'll'U"llEl~ 1f11"~~1un"fun11lt11t11'.ll''Lw~1~-;J1~/LUU 1f11"\I\11U ~U1fiU h 

66 ME 643 (ME 743) 



ME 643 (ME 743) 

r~1\h111-b~nL@l~1ftmf~1~~1J11\J1fl 

~1nn11l11::n1~ t~1\J\J11-b~mm~1~mf 

67 



"0 t e,rn fi1'\J011' 
CIJ 

1. ~.ru.i~tJ1 l"J11th:::~u 11.1 
"' ~ 

2. ~.ru.it~ni'~u ~11e:J~fltJ 11.1 ... 

3. ~.ru.~~1fl1 11itnru"ll'1'li1'1'1l 11.1 ... q q ... 

d'.cl ~ t il1~11'1U't1thn:tt1 fi1'\J\J1\-L 

IV ' 
U.1\J"m u. 'Yl'W1' n1':::';ij1\J <111 

t 1'\1 L1tJu.i1qJty111'~ rn n1'~ L 'Yl'W11~1U.fl1' 

68 ME 643 (ME 743) 



LL~~rht"h~ln~~lU1t~nT~· ~lL~~ LLn1n~~'h" ~u\l~~l'U.1t~nl~~thlrn u'V'li'\1~ 
'IJ 'IJ ~ 

~u\l~~l'U.1£Jnl~n~3J1J1'VIl~i"lflnl~ ~ruYlu ~ruLL~ LL~~ L~u'U.'J d:Juu~l\l~~~u~ 
'IJ ~ ~ ~ 

..,, """"' .r d.¥.., 
3Jl ~ ru~t:--J~13J\Il'U. ~~n'lrllJ'lr\1 LL~~"ll un~llJ"ll uu~ rn3Jl ru Yl'U.~1 t1 

'IJ 'IJ ~ 

ME 643 (ME 743) 69 



..... I 

1J'tUl~H.Hl 

1f1~\h11UL~fl\l : 

~rh tf1~\ln1~ 

1111 'ii Df11111~ ~h"ll D\ln1~LLEJn L "11"1111 D Dm:nn L"llLL~ \1 
~ 

1. ~.ru.1'1EJ1t ~m.h::~u 11.1 
'IJ Ill ~ 

2. ~.ru.ufl1f~u ~11EJ~iEJ 11.1 
Ill 

3. ~.ru.~~11l1 11unru"Ir~li~~11 11.1 
Ill ~ ~ .., 

ururu11~f1rn 
Ill Ill ~ 

0 .... .r ...1 4 

"1Un\11UL"lJ~~U'YlnT!flnl~nn~\IL 'Yl~11~1Uf1~ L "11~ 3 
~ 

EJ EJmLuu~~~ EJt1n~rnLLEJn L"ll"l111 El vn-;nn L"ll LL~\11~ EJ 1 iLL~um~nL uEJ11 LL~::m~nL uEJ11 
~ 'IJ 'IJ 

U1n 1~ EJ L 1wrlD\1~1\1~::~11\I LL~UiEl ~ n L UEJ11~'Yh d]u ~1\1 fhwi'u LLEJn L 1!"1111 L1l LL~\1 
'IJ 

~ ~n1~'Yl~ ~ EJ\I'V'll.J11 EJt1 n~rnLLEJn L"li"l111 EJ Dn-;nn L"ll LL~\1 ~1111~mwn L1lL~L 11u~:::L!l 
~ 

LL!il Iii Lrl EJ~::EJ::~1\1~::~11\I LL~ue:J ~ n LaEJ 11 Lilu o.s '1111. 
'IJ 

';11 n n1~~n ~11111"11 EJ\1 EJ t1 n~rnLLEJ n L 1!"1111 EJ e:J n ';11 n L -n LL ~ \1 ij ~ ~ 'ii e:J n1~LLEJ n L "ll 
~ ~ 

"l111EJDmnn L1lLL~\I~l.J111111 70 D\lf'f1 -;J:::~1111~mwn L"ll"l111 El e:Jn -;nn L"ll LL~\1 Li~11~ 
~ 

L"llLL~\IL!lu~mL~::1iL1~1L~EJ\I 3.3 iu1ri L71n111111 80 D\lfl'1~Lin~1 91u1Yi 
~ 

Gi1u.1111 60 EJ\Ifl'1 L!l ~1111~nLLEJn L'll"l111 D EJn-;J1 n L"ll LL~\1 L 'V-1~1:: L "ll LL~\1-;J:: LL~ n LL~:: Lrl D 
~ 

tbL 1~1~Li111~1~::EJ::'Yl1\I-;J::Li EJ~11f11111L ~1"11 D\ln1~LLEJn L"ll Lrlm11n1~~1u1 ru-;J:: 

EJ~~1L~1Lrhnu 0.116 m/s ~1~fl.J3i.J3J 70 fl\lfl'1 LL~::L~EJ!il11f11111L~1L'Yhnu 0.042 
'I 

0 .... 

m/s ~1~~l.J1111 80 El\lfl'1 
~ 

';11 n n1~L t11EJu L Yi vu1D"n1~Lwn L "11"1111 D D n-;J1 n L"ll LL~\I'V'll.J11 n1~LLEJn L"ll"l111 

EJ e:Jn-;J1n L"liLL~\1~1 £JDt1n~n!uvn L"ll"l111 DEJn-;J1n L"llLL~\1-;J:::rh t~~ u~::: 1 i'L 1"l1UEJ vn-h 
~ 

70 ME 643 (ME 743) 



.., 
L"Hl\1 

..... 
~1'HH1J 

"' 

n<il~n,-,-~1.J,-:::n1~-------------------------------------------------------------------------------------·-·-----·-----·------n 
..... ' 

lJ'Yl Tl <il tJ El_- .. -........... -......... -.................. -............... -... ---.-.- ......... ------- .............. --- --- -·.----.-.--. _"ll 
IV 

~wru Tl 
IJ. ~ ..................................................................................................................................................................................................................... - .............. . 

IV 

~111Jlli<il111\l \1 
Q/ .................................................................................................................................................................... .. 

~11urun11~ ';) 
IV ••••••••••••••••••••••••••••••••-•• • •••••••••••••••••• ••• "" •••••••••• """""""""""" ••••••••• ••• •••••••••••••••••••••• 

~11Uru1un1'Y'l u 
"''U ······-·····---·---·····-----······· •••. ·- ··--···-······ .. ·-. ·- ... ·-······ ··-----------··- .•. ---···-·-·····----· 

..; 0 

lJ'Yl'Yl 1 1J 'Yl u 1 1 

3 

lJ'Yl~ 3 e:JUn1rnLL~:::i~n11ftn1~1 6 
~ ····-·····-············-·-····--------········----·-····-············ 

..1 A 

lJ'Yl'Yl 4 ~~n11~n~1 9 

lJ'Yl~ 5 ~1U~~ aiiU11E.J~~LL~:::"JJe:JL~Ue:JLLU::: 12 
~ ············-------- ·--------·········· ......... . 

1J11rn1un1~ 14 
~ ···················--························ ..... ·······-··-········ ············. ········-·· ------------- ·-·---·-. 

15 

ME 643 (ME 743) 71 



"" ~T'n.J ru Gl1 ,.," 
"' 

9 
..I 'Ill 1 .I .I r 111 1 

~11'1\I'Yl 2 LLR~\IL1fl1 LLfl!:flnbll1W"l.IEl\lfl11'LLt.Jn L"l.IL:IJElElufl1'ni.LLt.Jn L"l.l"l.I11ElElfl 
q q 

-;nnL"llLL~\IVl1:1J:IJ 80 EH1f'l1 9 
q •••••••••••••••••••••• •••••••••••• ••••••••••••••••••••••• •••••••••••••••• 

..I 111 1 .I • 1 r 111 1 

~11'1\I'Yl 3 LLff~\IL1fl1 LLfl::flnbll1W"l.IEl\lfl11'LLtln L"l.IL:IJEJEJufl1'nbLL£Jn L"l.l"l.I11Ele:Jfl 
q q 

-;nnL"llLL~\IYl1:1J:IJ 70 El~f'l1 9 
q ··········-··········· •••••••••••••••••••••••• ••••••••• •••••••••••••••••• 

..I 111 1 .I .I r "1 1 

'i111'1\I'Yl 4 LLR~\IL1fl1 LLfl::flnbll1'1"l"l.IEJ\Ifl11'LLtJn L"l.IL:IJEJEJufl1'nbLLt.Jn L"l.l"ll11ElElfl 
q q 

~1nL"llLL~\Itl1:1J:IJ 60 El~f'l1 10 
q •••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••••• 

..I ~ .... 111 1 d .I r "1 1 

~11'1\I'Yl 5 LLR'il\lfl11:1JL1'1 LLfl!:flflNnb:::"lJEJ\1 L"ll L:IJEJEJufl1'nbLL£Jn L"ll"ll11Ele:Jn 
q 

-;nnL"llLL~\Itl1:1J:IJ 80, 70 LLfl:: 60 El\lf'I1~1:1J~1~1J 10 q .•••••••••••••••••••••••••••••••••• 

~11'1\1~ 6 LLR~\1 n fl1 h~n11''Yl~ f! El\ILLr.m L"ll"1.111 a e:Jfl';J1n L "ll LL~\1~1 EJij m11J 

atJn1rnLL£mL"ll"ll11Ele:Jnr,J1nL"llLL~\I 11 q .......................................................... .. 

72 ME 643 (ME 743) 



10 

ME 643 (ME 743) 73 



ftT'nJ nrnl nTw 
""LI 

1tJ~ 1 m~ihuFJmL~u,n11\l 2.5 FJ'11 17.5 'll':IJ. 16 
'IJ 'IJ ·•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1U~ 2 lii1WlJEl\IEJUn1rnLLFJn1"li"ll11eHlml1n1'llLL~\I 16 'IJ .... q 

1tJ~ 3 n11~El11\l"llEl\11'lhi1n1Jlii1U'lHh'lEJUn1rn 16 
'IJ .... q •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1tJ~ 4 11\l"llEJ\IEJUn1rnLLFJn1"li'll11iEJEJmnn1"liLL~" 17 'IJ q ............................................................. 

1U~ 5 ElUn1rnLLFJn1"li'll11EJEln-;nn1"liLL~\I 17 
'IJ q ••••••••••••••• ••••••••••••••••••••••••••••••••••••• •••••••••••••• 

1tJ~ 6 n111i'~ElLLFJn1"li'lJ11EJElmnn1'llLL~\I 17 
'IJ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1tJ~ 7 n11'Yl~~EJ\IEJUn1rnLLFJnL'll"ll11EJEJmnn1'llLL~" 18 'IJ q 

1tJ~ 8 tn~rn~n111,.,~'llEJ\11"li 18 
'IJ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
.1..1..... ~ • ..I ~· 

1u'Yl 9 ~n~rn~'llEJ\1 L"ll'YlLLFJnEJEJmnn L'll'll11 18 
'IJ .............................................................................. 

74 ME 643 (ME 743) 



I 
..,. 0 ..... 

't13J1U~~~113J~1 ~HlJ 
cv 

I 

"" tJYIYI 1 
0 

lJYI"1 

L ~a._, \11 n n11'Yl1"ll u~ V\11 un Tl11 ~ ~1 L iJ u,;, a" LL £.) n L -ll"ll11 a an \11 ~ L -11 LL~" 

"lf11U1U\J:: 1 il~LW n t~ tiL "lf!j a'Yl1L'iXL n~iJru'V\1 L~a" L 1 fl1~L "lf"1ULLfl:: L n~Tl11 ~ i.3J .., 

~::~1n L ~a"\J1n~ a" L"lf~~nTl11 ~"J51U1llin11 n ~~"ll a"oll1"flL ,)1~" n LL U1~~~\J:;~~~ 
'IJ ... ~ 

mJn1rnLL£J n L-ll"ll11 a a n\J1n i.-11 LL~" LLfl:: 1 "lf'Tl11 ~f'Yl1" ;,1Uf1 rn~fl1 ~~fL~ a--1 ~~"ll a" 
~ 'IJ ~ 

mJn1rn~ af111~L ~11 un11Lwn i.-JJ"ll11 a an\J1n L-llLL~--1 
~ 

~3J3J~~,"~~~n11An~1 
"" 
m ~"~ 1 ftn1Y1f1nUl1"fl"ll a"atln1rnut~n L-ll"ll11 a an\J1n i.-JJ LL~" 

~ ~ 

~1 LL 1.h~ L ~ tl1oll a" 

atl n1rnLL£Jn i.-11"1!11 a a n\J1n i.-JJ LL~--1 
~ 

~1LL1h;,u, 

~1LLU1Cfl1~ 

~1LL1hTl11JTl~ 

Tl11~~1~11tlLUn11LL£Jn i.-JJ'1J11a an\J1n i.-JJLL~--1 

1. ~~'1Ja"atln1rn 
~ ~ ~ 

2. tJ~~1m'1Ja"i.-n 

ME 643 (ME 743) 75 



<PHJu.rf 2 ~n ~13J 3J"ll D.:J D tl n1n!LL£J n L "ll"ll11 D D n ~1 n L "1l LL~ \1 ~a fl113J L ~1"1Hl\l 
q q 

n11u E.J n L "1l 1 ~ £Jtb fi113J £111"11 e:J\1 m.J n1n!LL "ll n L "ll"ll11 D D n ~1 n L "1l LL~ \1~ 11<111 £J L 1 ~1 
q 

(v = S/t) 
I I 

.._. al "" "" II; 
@11 LL lJ''i't'l L n £11 '11 fl" 

~1LLth<ilu 

~1LL1.h~13J 

~1LL1.hf111Jf13J 
q 

I I 

..., a I "" "" ILl <Pl1 LL u "i't'l Ln £11 '11 fl" 

~1LLU1<ilu 

~1LLU1~13J 

~1 LLU1fl11Jf13J 
1 

3J 3J"ll D\1 Du n1rnLL E.J n L "ll"ll11 D Dn ~1 n i."ll LL~\1 
1 q 

" VJ I ...IVJ • I .. 
fi113J L 11"11 D\1 b "ll LL~\I'Yl b VI ~3J1~1n au n1rn 

q 

1. Dl.Jn,-n!LLE.Jn L"ll"ll11 D Dn~1n L"ll LL~\1 
q 

2. u~3J1rn"1Ja.:JL"ll 

iumm L"ll"ll11 D a n~1n L"ll u~.:J 

L 1 ~11 un11LL£Jn L"ll"ll11 a Dn~1n i."ll LL~\1 

u~ 3J 1 rn "lJ f) \1 i. "1l 

t.J,-::Tv11,C.yf~1Gl'h~:: l~~u 

i.
.... ... ... .-..1 .ol " 1~ 0 

1. ~U1fl113J1'Yl1\lfllli~~1Ci~1L1D\I L1D\I 3J3JLL~:::fi113JL113J1 'll'LUn11'Yl1 
~ 1 

1fl1\I\11U 

2. L~ Dl.Jn,-n!u£Jn i. "ll"ll11 a Dmnn i."ll LL~\1 
q 

.... .. 
'Yl1\lflrn~~1R~1 

4. 1Jnn11rl1\11ULUUn ~3J LL~:::1Jnn11LLR~\Ifl113Jfl ~ L ~U 
q 

76 ME 643 (ME 743) 



~ 
lJYIYI 2 

1~1 ~ ~1 Uf1 tit~ ~1 R~fL~ e:J~ "3J 3J ~ e:J ~ 113J L ~1"1.1 e:J ~ n1'lLL £J n 1 'll"ll11 e:J e:J n "il1 n , 
L"liLL~~~~ ~.,) ~"r11 1~~m~1Le:JnR1'l~ L~£J1"1i e:J~ 1~ £JU1LRue:Ji1"1i e:~i~d' 

'IJ 

1. f1rn'h 1n"lfu1n1'l"llfl~L"ll , 
1 "li"ll11 

L'll LL~~ 

2.3J3J , 
~ 

3. f1113JL'l1 
~ 

3.1 ~113JL'l1 

~ ..1 
3.2 ~113JL'l1L\UW 

1. Am~1f1l11U1nT'iilv~lti , 
1'1J,)~u~1uEJ1VI1'lth:;Ln'Yl h.h~uth:;L1l'YlR~ 1"11 1 vJEJ~1VILth~u1.h:;3J1rn 7 

'IJ 'IJ 

n-i'3J hh~u 1 u 1 'll dJu h.J'l~u~ R3J1J'lrn ijn1~ EJ~iJ1 Ufl'llJ'Yln"lfii.~ ~13-1~·h~n1 £J 
'IJ , 

~EJ~n1'l1uu13J1rnR~ ~1~n1 £JR13J1'ltnb 1u'l~U"il1n 1'll11.l1"1f'L~J~VI3J~ 
'IJ 

UEln"il1nL'll"il~ijh.h~uLLcr1 rJ~ijln~flll~~1~ ')~~1~ty3J1n3J1£J L"lfu LVI~n 
... ... .,. 
1~13JU LLL'I~lJREl~ 

- 1 "li"ll11 1·If'L7£Jn"ll EJ~ LVI L'I11R 1 u 1 "11"11 EJ~ i~1u1.J"lfit~ 1 'll"ll11 L ilu~1u 

L'll' 1 ~'Y-1 L'l1 R6U"l.l El \1 L 'll Ld El'l13J n 1J L 'll LL ~ \l"il:; L il UL 'll'L'! Gf ') L ~ £J 1 "il u n11 "il:; ij n1 'lU ij RU ~ 

1.h~n EJ1J ~1 £J 11.l'l~Ul.l'l~ 3J1 rn 15% L'!:; L'!1 £J ~ R3Jn uJ1 ij'VI 1Z1~ llnil El~ 1 'llLL~\l~13J 
1l'l'l3J"lf1~ LlL'I~rJ\l-ri1 mR13J El1V11'l1lK nu i1 ~flU ~n1 t\IL "il1ruL~1J 1~ L'll"ll11 ij1"ll~U~1 

"' 
3J1n Ld m Yi uunuL "ll LL~\1 1 un11'Y11 EJ1VI1'l~.J~n LW n L"li"ll11 EJ EJ n"il1n L "ll LL~.J L vi ElL i~ifu 
~ L 'W'l1:; L "1.1 ~u 1 u L "ll LL~ ~ "il :;v111 VIL "li"ll11 ~if uu1 n ( LLL'I:; iJ.J r1J EJ\l'l~l\1 fl113J ~U"ll EJ.J 

'IJ 

ME 643 (ME 743) 77 



ll1"1rU::~1i~on~·-w) uEJn-;nn 1"Jr'L-w.n,-~·t11::nEJuEJ1~Tm~1 i."ll"ll11 U\lrm L"lrLu~m.J:: 
' 'IJ 

ffaJEJriEJU L"li'u LiLUU~1U~ff3J"lJEl\liLU\l1U~~1n113J 

- i."llLL~\l LUU~1Ut11::nEJU"lJEJ\lL"ll t~EJ-;J::EJcill1EJLuLtJ~EJni."ll 
'IJ 

t11::n EJU ~1 EJ ff11El1~11L1L iL ~ EJ -a ~1 a EJU Ld EJ113Jnu i. "11"1111';1 ::Lu UL 6IHI Lf 'J L ~ EJ1 

-;JUni1-;J:;ijn11U 1i ffUTI L"ll LL~\lij LL ~li1~ LL~:;ij1~1iJUff\l LL~ ijj,"ll 3JULL~::fl ElL~ ffL~ El1El ~ 
OIJ q 'IJ 

~\l LL~ n~1\l';l1 n ~1U"ll El \l L "11"1111 LL@i ii1tJ1~U Ln ~Lf1 EJ \l rlU t~ EJJ1 LUL "lJ"lJ El\l ~~{tJ n 

._. 6" ..t' .,. 'I "" .fl ~ ..1 ' • I t 'I "" 
R~1L~ElEJfl~1U LL~!:LL3J~\l~~1EJ"lrU~mn L"lrLuUEl1~11 'Yl\J'Ylt:-J1Un11u1\1El1~11 ~EJ L"lr 

'IJ q 

fl113JfEJU n11Eh 'VI~ElU1\Iflf\lnU1Lllflvf\I~U ') UEJn-;J1n 1"1f'LUUEl1'VI11LLGf1 L"llLL~\1 rJ\1 

nn 1 "lrL U\11U~~tJ::R3JEJri EIU L "ll'u 1 "lfLUU~1U~ff3J"lJEl\J~LU\11U~~1n113J 
'IJ 

2. 3J3J 
q 

3J3J ~1Ut11::nEJ1J"llEJ\J1!11 t11::nEJu~1EJ 
q q 

1. LL"lJU"lJ El\J3J3J L~LLri L~U~ii\I'VI~El~1U"lJEl\JL~U~1\J'VI~Eli'\J~~3JTYi1JrlU 
q 

' A t,; I \.1 ~ Q..#,QQ Q..<l 

2. -;J~EJEl~3J3J flEl -;J~"lJEl\ILff'W.~1\J R1U"lJEl\ILffWil1\I'VI1El1\Jff'Yl1!1'V'lUnU 
q q q 

3. ~El1!3J L~EJn t~EJ1"Jfern~1 3 i1 ern~1i1~EJ£J~1\Jn~1\lLUU-;J~EJEl~3J3JL"lf 
q 'IJ q q 

Q,.ll Q..t 6" .-=1 ""' CLJ 

ffru~n~rn "A" L"11EJumuuun~1~1"n~1" ... 

.,. 
1. 1!3JU1n 3J"lJU1~ 90 El\lf'l1 

q 

.,. "" ' 2. 3J3JLm~3J 3J"lJU1~UElEJn11 90 El\lf'l1 
q 

4. 1!1lthu ii"llu1~3J1nn11 90 EJ\If'l1 
q 

5. 3J3J~1\J ii"llU1~LUUffEl\IL'Yi1"llEl\J3J3JU1n 
q q 

6. aJaJntu ii"llu1~ 1~runi1ffu.JLL~i.!in\l;3J3J 
q ... q 

!;If """ """ tf 3. ~113JL"i1 (~ty~nM-m: V) 

fl1111 L ~1 ~ El eJ~11n11Lfl~ El'l.ib~ ~~El eJ~11n11LU~ EJULLU~\J"lJel\J~1 LL Wl.i\JnL~ 
~ .... "" 'I • I d ..I ..IVJ • I ' ' 

'V1~1EJfl1\J3JnL"lJEJULU1u 1!:EJ!:'Yl1\J d 'YlLfl~ElU'Yl Lu~El'VI'U1EJ"lJEl\IL1~1 t 
'IJ 
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f!1l m 11 LiJutJ13Jl mn mc;Hrf~~ii~ dJu ~::£J::'Yll\I/L 1~1 tJ13Jl mRL n~Tf~ 
L fi £J1J L 'YllrllJ eJ<ll~l L 11~ El f!1l3J L 11 f!1l3JL 11l<ll 1 U r'ltb £JL oi\ln1 £Jl11v-l L~ £.J1rl1JeJ <11~1 

L ·b LL~ 5 <11~1 L 1113-J ~ EJ\1 ~tJ~:: n EJ1J"l.l EJ\Itlf'I'Yl1\l LL1J1Jf!\l~ eJ<11~1 L 11~" LUUEJ\1 ~tJ~::n EllJ 

~1'1-t. ~LUU"l.JU1<11"1J El\lf!113J L 11 1u ~tJiru~nl!rm'Yll\lf! m<llf'l1 R<llf f!113J L11~ El V 

• 
• 
• 
• 
• 

'IJ ... 

I ,tiQr, ,::::;1 Q.,.ol Q.J ~ I 

L3J<11~<11El1U1'Yl, (R~~nl!rm m/s), ~::1J1JVIU1£J Sl 

nL~L3J<ll~~uozr1 taJ\1, (i~tnl!rru mklh) 

L3J~~ui'1L3J\I, (i~~nMru mph) 

UEI<ll (L3J~'Yl::L~~ui'1L3J\I, i~tnl!rru kt) 

Q..l dcv 1 cv ~a cv ,cv 
3Jf! L3JEI3Jfl 1 L'Yl1n1Jf!113JL~1LR£J\I 3Jfl n L'Yl1n1J 

~ a cv ~ ~ 

f!113JL~1LR£J\I 3Jfl 1 ~ 343 m/s ~ 1235 km/h ~ 768 mi/h (<llfl113JL~1LR£J\I 
'IJ 

' 
0 cv """ ,::::. &:11. 

R1 Vl~lJ"l.J El3J ~ L v-l3J L <11 3J) 
'IJ 

3. 1 L U ~ £J fl11 3J L 111 U ~ tJ R 3J U~ L oi \1 n 1 £J 111 Vol ~ n LL 'Yl U fl11 3J L 11 ~ "1J m:: 1 <11 
'IJ 

"l.lm::VI~" 1u~i<ll\l1\IL~1~u1"1! fi'J7m1-uadll (1i'i~tnbl-ru) ~"n~EJ D<11~1"1.lu\l 
... ' ' 

~::£J::'Yl1\1~13J {VI~Elfl113J£Jl1) <11El"151\IL1~1 

£Jn~1uci1'l L"liu tl1f!lliLfl~EJu~1~ 60 LaJ~1un~1 2 i'1 LaJ\1 fi'Jim17tuill 
~ 

"1JEJ\If!m1u"li1\IL1~1Ju~El 60/2 = 30 LaJ~~uei1 LaJ\1 LL~f1113JL11~"1.lm::1<11"1Jm::VI~" 
~ 

U El3J L tJ~ £JULLtJ~\I <1113JrlU LtJ 
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~ 
U'Yl'Yl 3 

fltln·sn!u~~~finTi~nlt1 
q 

n1,-'Yh 1fl,-\I\11U. L~u\1 "~ ~~~ u fl11 m ~1"11 u\ln1,-LLr.m L "ll"l111 u un'il1n 1 "ll LL~\1" ii , 
0 "" .... tl ...... ..r 

n1,-~1L uun1,-~,-1\lu n,-rn~\1'1-l. , 
1. utln,-rnLLrmL"ll"l111uumnnL"llLL~\I rhn1,-'Yl~t'lu\l 3 ~uu~u , 

.,j A tl I' VJ• VJ• 
!ile:JU'Yl 1 fl'nlY1flrn111l"l"lJu\lu n,-rnLum L"lJ"lJ11uumnn L"lJLL~\1 , , 
!iluu~ 2 ~nlY1~U"lJu\l utln1mLL£Jn L"ll"lJ11e:J un-;nn 1'll LL~\1~ ufl11~ L ~1 , , 

"11 u\ln11LL£m L"ll t~ £JU1fl11~ £J11"lJu\l utln,-mLL£Jn L"ll"l111 u un'il1n 1'll LL~\I'VI11~1 m 1 t'l1 , 
(V = S/t) 

..... tl tf 0 

1tl~U~~D n"H\1, 'ii1'WI1'WI , q 

1. 
A .t I ""' 

ut'lmu£J~LLf..JUn11\l 2.5 '11~. £J11 351 '11~. 
\1 

.... 
1 L~U 

... ..,. .... .... 
2. e:Jt'l~L U£J~U1n n11\l 1.5 '11~. £J11 157 '11~. 1 L~'U 

\1 

3. 
.... .... I' 

Uu'll 'll1f..JL1Ju,- 4 
.... 

40 @11 
\1 

4. 
.... ... I' .... 

Uu@l @11L~£JL1Je:J1 4 40 @11 

5. \11'1-l. 1 1u 
6. rl1@1 1 1u 
7. 1"ll1n 30 yJ E) \I 

A~ 0 A. 

1il~1L'WI'Wifl1''i 

1. ~f1\lutln,-rnLL£JnL"ll"lJ11uun\11nL"llLL~\I , 
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"" ... d 
<il1 L :IJ r.J :IJ1 tl <il 

o A .:=( "" 

1.8 'U1fl~:IJL'Utl:IJU1nn11" 1.5 'll':IJ. tl1118 'll':IJ. LL~::: 22.5 'll':IJ. 
'II 

a ci1" ~::: 2 :ffu. :u1 ~ m "111~ :JJ:JJ"ll a" :u :uu1 nLL~ ~::::u :u L<il tl~ a~ ih Uti :uu 1n n1'1" 1.5 'll':JJ. 
q q q 'II 

"' 0 A I .... .... I 0 A~ IJ,; 

tl11 18 'll':IJ. ~1'U1'U 2 "lf'U fltl'Yl1"'ll'1tl1J'ULL~:::'ll'1r.J~1" LL~:::U.1fl~:IJL'Utl:IJU1nn11" 
'II 'II 

1.5 'll':JJ. tl11 22.5 'll':JJ. 2 ~u. aci'Yl1\1"1.1111JU.LL~:::"li11~1\J hwt.bu.a~ Lue:rf 4 ~1cY 
'II 'II 

"' 0 A~ IJ,.ol 0 A 1 

1.9 U.1e:J~:JJLU.tl:JJU1nn11\J 1.5 'll':JJ. tl11 38 'll':JJ. ~1u.1u. 2 "lfU.:JJ1<ile:J 
'IJ 

"' ' .... Q,..- A .Q ca.,..o ca.,.. .d I ljl t,.l t,; 1 1 

L"ll1n1Je:J~:IJL'Utl:IJ U1n'Yl" 4 fl'U'Ylfltl'Yl1"<i11'U'll'1tl1J'U, 'll'1tl~1", "11111J'U LL~:::"ll11~1" 
'IJ 'II 

L<ll mh:u:unu a~ ih itt~ :uu1n'Yl1-J~1U."li111JU.LL~:::"ll11 ~1" 70 Eh'lfl1 
q 'IJ 

a I A.-::f 11.J 0 ~ 
1.10 'U1LL~'Ufl~:IJL'Utl:Un11\J 2.5 'll':IJ. £.111 17.5 'll':IJ. ~1'U1'U 14 "l!"L.t 

'II 

:u1~m-ll1nua~ihii.tJ:uu1n~tJ11 38 'll':JJ. tt"~fl\1~1u 1~£J~vi1-Jnu"liEJ.J~::: 0.5 'll':JJ. 
'IJ 

LL~ 3 ~'"~ El~~nu. ~uu.~~"lJ a"\i1'UL ~ ud:Ju.~~~~ un 1"ll 
q .... q 
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n1"i't'll9HHl\JGle:J'Urt 1 ~m~1~H1Ul1"W"lleh'l eJtln,-n!LL£.Jn L'il"ll11 mm-o.nn L'ilLL~.,'l 
~ ~ 

1. ttl eJtln,-n!LL£.Jn L'il"ll11 mm-o.nn i.'ll LL~.,'J~ih:£.J:~1.,"J,-:'V111.,'! LL~Um'lii L ii.£.J~ 
~ ~ 

' .... ' ..... 
'YW11 17.5 'If~. L'Yl1nl.J 0.5 'If~. 

2. ~bi.'lli.ri~1u1u 1 'V'Je:h'l ~e:Jn~\l\l~~\l~~"lleJ\IeJtln,-n!Lwni.'il"lJ11eJeJn\l1n , ~ ~ , 

., 
0 0 ill I I I A .Q 

5. 'Yl1'Ir1 "lJeJ 1-4 LL~,-:;[J:'V\1.,'!,-:;'V\11.,'JeJ~~LU£W 1.5 'If~. 
~ 

(V = Sit) 

1. U.1 eJtl n,-n!LL£.Jn L'il"ll11 eJ eJn\l1n i.'ll LL~.,'Jtl1.,'! eJ\1~1 LL~UeJ ~ ii L ii.£.J ~:a. 1n 1~ £.Jth , ~ 

Q..l A A 1.1 1 

~~n'I.JeJ~~LU£.J~U1n'Yl1.,'!~1U"lJ111Jll,LL~:"lJ11~1\I 80 el\1~1 , ~ 

2. u1 i.'lli.ri~ eJn G'J.,'J\J ~ ~.,'! ~~"ll eJ.,'J eJtln,-n!Lwn i. 'il"ll11 t1 un\l1n i.'ll LL~.J 
~ ~ , ~ 

3. iu L 1~1 Ld eJ L'il LL~\1 ~ n~\l~\l1U L ULL~~:~l'f.,'J LL~:~hu, 1 ni.L UU~l11 ~ L 11 
o:'"' ... ,t ....,_. 

4. 'Yl1'Ir1"1JeJ 1-3 eJn~1'1LL~::1JU'Yln~~ 

5. 'Yl1~1"lleJ 1-3 LL~Li3J3J 70 tl\1~1 , 
6. 'Yl1~1"lleJ 1-3 LL~Li3J3J 60 tl\1~1 , 

n1"i't1Gl ~ D\J Gl D'Urf 3 Ltl~mJ L ii £.Ju1D-n1,-1 un1,-LL£.Jn L'il"ll11 eJ eJn\11 n i.'ilLL~\1 
1 . u 1 eJ tl n ,- n! LL £.J n i. 'll "lJ 11 £J t1 n \l 1 n i. 'll LL ~ .,'! 1 ~ £.J ~ eJ n i. 'll G'l \1 ~ \l 111 ~ \1 ~ ~ "lJ eJ \1 , , ~ , 

eJtln,-n!LL £.J n i. 'il"ll11 eJ eJ n\11 n i. 'll LL<11\I , 
2. ~1J L1~1 Ld eJ L<11L'ilLL~.,'J~L~iii.'ll"lJ11 LLff1 

o:'"' .,. ,t ....,_. 
3. 'Yl1'Ir1"1Jel 1-2 eJn 2 ~1\ILL~~:::lJU'Yln~~ 

4. 'Y11~1"1leJ 1-3 LL~1i1ieJLUn1,-LL£.JnL'il"lJ11eJeJn\l1nL'ilLL<1l.,'J 

82 ME 643 (ME 743) 



"l"::tJ:::'Vh\l'll El\1 LL~UEI ~i:JL umJ eJUn"l"rnLLtJn 
'IJ ~ 

j;.j~n1,-Yl'ii~EI\I 

1"ll'll11 eJEJmnn 1"11 LL'il\1 

0.5 'l1:JJ. mm L"ll'll11EJ t~mnn i."ll LL'il\1 1'il tJL"llLL'il\1 i.3JLL'iln 

1 'l1:JJ. LL£Jn L"ll'll11 EJ t~mnn L"llLL'il\1 1'il tJL"llLL'ii\ILLCiln 

1.5 "ll':JJ. i.3J~1:JJ1"l"tl LLrm 1"ll"ll11 EJEJmnn i."ll LL'il\11~ 

@len~~ 2 ~n~11HJil£hHltln"imuun l~t111nnn-;nn l~u~" 
~ ~ 

L ~ e:rr ~fl111l L ~11~ £Jn1~tb fl111l £J11"11 u\1 e:~tln'l"rnLLr.m 1"11"1111 u e:~n-;nn 1"11 LL~\1 , 
" ~1~~1£JL1~1 (V = S/t) 

@11"i1"~ 2 LLRCil\1 L 1 ~1 LL~~fl llif11~"1J u\1 n1~LL£Jn 1"11"1111 u un"in n 1"11 LL~\1 L~ u utln~rn , , 
LL£Jn1"ll"l111uumnn1"llLL~\Ill11l1l 80 u\lf'l1 , 

~11:JJ £J11"1J El\111\1 L1~1 

tnM-m:::"llEJ\In11'LL£Jn L"ll"ll11EJ t~mnn L"llLL'il\1 n11'YlCil~EJ\I 
A .. 

(L:JJm) (1U1Yl} 

" ' 
LL£Jn L"ll"ll11 EJEJmnn L"llLLCil\IL~r'l:lJ'il L"llLL~.JL3J LLCiln 

...... 
0.38 m\1'1'11 8 

" 
LL£Jn L"ll"ll11 eJ eJmn n 1 "llLL'ii\IL~'VI:JJ'il L"llLL~.JL3JLLCiln 

.... .. 
m.JYI 2 0.38 10 

" ' ...... 
m\1'1'13 0.38 9 LLF.Jn L"ll"ll11 EJEJmnn L"llLL~\IL~'VI:JJ~ 1"ll LL~\IL3JLL~n 

.J 
0.38 9 LLr.Jn i. "ll'll11 eJ eJmnn i."ll LL'il\1 L~'VI:JJ'il i. "11 LL'il\1 i.aJ LLW~ n LUfW 
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.,. VJ• VJ• "" tl If" 
Gl1~1\l'Yl 3 LL~~h'lL1~1LL~~flnl.l11W"lJEJ\InTm£Jn L"ll"ll11EJEJm:nn L"lJLL~\1 LaJElel n1m 

~ , 
LL£.JnL'll"ll11EJEln"innL'llLL~\IYJ1aJaJ 70 EJ\Ifl1 

~ 

Tll1:1Jtlll"lJEh'J11~ Ll~l 
tn"Mrn::"lle:J~n1)"LL~m 1 "ll"llll e:Je:Jmnn L"llLL~~ n11'Yl~~E)~ 

(hnfi) (L:IJ~1) 
" I ... .. 

m~'Yl1 0.38 3 LLEJn L"ll"llll e:Je:Jmnn L"llLL~~ L~VI:IJ~ l"llLL~~L~LL~n 
~ d 

m~'Yl 2 0.38 4 LLEJn L"ll"llll e:J e:Jmnn l"ll LLfil~L~VI:IJ~ l"ll LL~~t~ LL~n 

Tlf~~ 3 0.38 3 LLEJn L"ll"ll11 EJEJmnn L"llLL~~ L~VI:IJ~ L"llLL~~L~LL~n .. 
0.38 3.33 LLr.mL"ll"lllle:Je:Jmnnl"llLL~~L~VI:IJ~ L"llLL~~L~LL~n LUfW 

.,. VJ• VJ• ..I tl If" 
Gl1~1\l'Yl 4 LL~~\IL1~1LL~~flnl.l11'W"lJEJ\InTm£Jn L"ll"ll11ElEln"inn L"lJLL~\1 LaJElel n1m 

~ ~ 

LL£JnL'll"ll11EJEJn-;:nnL'llLL~\IYJ1aJaJ 60 EJ\1~1 
~ 

Tl11 :IJ EJll"lJ e:J~11~ Ll~l 
tn"Mrn::"l.. e:J~m1 LLEJn i. "ll"1.111 e:J e:Jmnn i. "1l LL~~ n11'Yl~~e:J~ 

(htlfi) (L:IJ~)") 

" 
LLEJn L"ll"ll11EJ e:Jmnn L"llLL~~ i.~L~VI:IJ ~ l"ll LL~~LL~n 

..... 
Tl1~'Yl 1 0.38 1 

Tlf~~ 2 0.38 2 LLr.mL"ll"ll11e:Je:Jmnn L"llLL~~L~L~VI:IJ~ i."llLL~~LL~n 
::, ,J 

Tl1~'Yl 3 0.38 1 LLEJn L"ll"llll e:Je:Jmnn L"llLL~~ i.~i.~VI:IJ~ L"llLL~~LL~n 
' 

LLEJn L"ll"llTHJe:Jmnn i."ll LL~~L~L~VI:IJ~ i...U LL~~LL~n 
.. 

0.38 1.33 LU~EJ 

0 0 ~ 

'Yl13J3J 80, 70 LL~~ 60 El\1~1 <i113J~i~1J 
~ 

:IJ:IJ"lle:J~e:JtlmrnLLr..m l"ll 
.. 

~~n11'Yl~~e:J~ {T111:1JL11 m/s) 
tn"Mrn::"l..e:J~L"llLL~~ ~ ~ 

"1.111 ewmnn i."llLL~~ 
.t .. ~ .=1 ~ ,J .. 

m~'Yl 1 Tl1~'Yl 2 Tl1~'Yl 3 LU~EJ 

80 0.048 0.038 0.042 0.042 L~LL~n 

70 0.127 0.095 0.127 0.116 i.llLL~n 

60 0.38 0.38 0.19 0.317 LL~n 
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~ I A ,R 

WJ13JL11 m/s (L3J<i11<i1El1'U1'Yl), 

~ u1:: £.J::'Yl1~"ll EJ~11~ m.Jn1ntLL£.Jn L'll"ll11 EJ EJn';ij1n 1'11 LL<il~ (L3J<il1) 
~ 

"' ... .... 
~11<ii1£.JL1fl1 (1'U1'Yl) 

n11~1u 1ruf111m 11"llu\lnl1LLtln L"li'J.Jl1 uumnn L"liLL<il\1 

<;( 

e 3J3J 80 El\1~1 f1113JL11 ~ 1::£.J::'Yl1\I/L1fl1 ; 
q 

<;( <;( 

f1113JL11 ~ 0.38/9 ; f1113JL11 ~ 0.042 m/s 
<;( 

• 3J3J 70 El\1~1 f1113JL11 ~ 1::£.J::'Yl1\I/L1fl1 ; 
q 

<;( <;( 

fl113JL11 ~ 0.38/3.3; fl113JL11 ~ 0.116 m/s 
<;( 

• 3J3J 60 EJ~~1 fl113JL11 ~ 1::£.J::rn~/L1fl1 ; 
q 

<;( <;( 

fl113JL11 ~ 0.38/1.33; f1113JL11 ~ 0.317 m/s 

(L~m/1mYi) 
0.4 

0.35 

0.3 

0.25 

0.2 

0.15 

0.1 

0.05 

0 
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flil'U~ 3 ttl~r.n.nnuu1~n1"i1ounT~urm l,j'll11ililn~1n ltitt~h'l 

fl1 11\Jrf 6 LLff<iH L 1 ~11 un11'Y1<il aHh'ILLtJn i. "ll"ll11 u un-;:nn i. "ll LL<il..J<ii'1 tJri m1u m.Jn1rn 
q 

irrnTmrmt"ll 
~~n11'Yl~&Hh1 (iu1fi) .J 

~f"~ 1 
l:. .=1 ~ .d L\l.GH.l 

~1\l'Yl 2 ~1\l'Yl 3 

LLE.Jn L"ll"l!llfl flmnn L"llLL~\l~ltJ!ieJ 19 17 15 17 

LLEm L"ll"l!1l flflmnn L"llLLiil\l~l tJ 3 4 3 3.3 

m..Jmcluvn L"ll"ll1l fl e:Jmnn L"llLLiil\l , 
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"" 1J't1't1 5 

ft•n.J ilTlt.J1"1ll LL~::tJilLftUilLLU:: 
q 

..t d ..t .1 .- "1 • VJ • 
\l1nn11ffn~1~ElU'Yl 1 ffnM1flnt1l1'V'I"l!El-\!Elun1"ntLLE.Jn ~"ll"ll11ElEln\l1n ~"l!LL~-\1 

~ ~ 

V-~u'i11:: tJ::vi1-\l"ll u.:~ utl n1rnLLE.J n L "ll"ll11 El El n\l1 n L"ll LL~-\1 0.5 'lUJ. ~13J1'lfiLL£J n L"ll"ll11 
~ 

ElEln\l1nL"llLL~-\I hwL"llLL~-\IL6-iLL~n~n1T~·::E.J::'Yl1-\l"l!El-\ILL~UEl~ihiiE.J3J 1 'll'll. LL~:: 1.5 
'U 

'll'll. \11nt:-1~n11~n~1~ uu ~ 2 ~m~13J3J"ll El\1 utln1rnLwn L'll"ll11 El un\l1n L "ll LL~\Int:-~~ 
~ ~ 

~ Eln11LLE.Jn L "ll"ll11 El El n\11n L "ll LL~\IV-~U11 :l.l:l.l 70 El\lf11 ~1:l.l11fiLL£Jn L"ll"ll11 El un L 'll LL~\1 
~ 

L~'VIll~ L"llLL~-\IL6-iLL~n u~::1i'L1~1LVlE.J\I 3.3 iu1Yi L~1n113J3J80 El.Jf11~1"lfn~1 9 
~ 

11-nfi ~1U3J 3J 60 El\1 f11 L6-i ~13J11fiLLtJ n L "ll"ll11 El El n\l1 n L "ll LL~-\1 L 'V-111:: L "ll LL~ \1\l::LL~ n 
q 

d 0 ..11 "' ~ "1 • ..1 0 0 1 "' .; 
LL~::L3J El U 1 L1 ~1 'Yl "1f 3J1 V!1 fi113J L 11"1J El-\1 n11LL tJ n ~ "lJ L:l.J El'Yl1 n11fl1 U 1 nt, \1:: "lffl11 :lJ L 11 

Lthnu 0.116 m/s ~1'VIi'U3J3J 70 El-\lf'l1 LL~::L~fl11:l.JL~1Lrhnu 0.042 m/s ~1'VIi'1J 
~ 

aJ:l.l 80 El-\lf11 ~Elu~ 3 Ltl~tJuLfiE.Ju1~n11LLE.Jni."ll"ll11ElEln\11nL"llLL~-\I'V-11J"h n11Lwn 
~ 

th:: tv~,.Crfl~-i'u 

1. ~13J11t1U1fi113Jf'Yl1-\lflm~f11~~f L~El-\1 3J:l.ILL~::fi113JL~1 3J1'l-z1rrrdi~ 
'U ~ 

tl1:: 1E.J"ll'ttL~\l~-\l 

2. ~13J11rJtl,-::~M~utln,-n!Lwn L'll"ll11 El un\11n i."ll LL~-\1 .. ~ 
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iaL~'WiflLL'WI~ t'l-\nTnh l~"i""1'Wit'WI~.f"~fl 11..1 

1. '!.t1 fl11llj'fl til~ ~1 ff~f'Yl1~ ~1 u,~u, 'J ll11h:: ~ n ~1iL rJ u 1 ~di lil fl11ll 

'VIfnn'V\~1£.1 

2. '!.t1fi113Jfflru~~1ff~flt11inum.Jn,nr~'"'J 
~ ~ 
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I 

t~tl\J u~h41~hii"i'UJ~1m 

~rhL~'i\lnT~ 
'U 

1. 
... 

~13.J L ru. ~ f1 fl1 3.J1U:::\113.J 3.J.3 
... ... f( I ... 

2. ~13.J L ru. ~'V'J~:::Y-l~'\..1, LL'lH 'Yl1 3.J.3 

~13.J L ru. ~ El tJ Yl \Ill " 
3. 

... 
3.J.3 \11Yl~3.J 

q 

... "' -=! D 1 ~1"H.I 't1 thn H1 El1\l1~rf1Lfl1l~nr DUUEJ 

,...,tJ.:jj ... f( ... f( t J" ... 
D1~1'i~'YI 'inHTVH~H El1\l1~£.JU\l~U 'Yl~ Y-l!in~:::~\1 

q 

1fl~\l\11wd1~fu "i1\J1a~"tta~ 
\11 n n1~1.h:::n1 <n t fl~ \1\11'\..l,fl rn<n f11 ~<7rh:::~u aJlltJ 3.J t;n bl-1 <il El'\..1.<11' u 
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.,. I 

1J 't1 fl ~H.I il 

~1 n n1~~n ~1 n~::u1un1~n1~t-1~~ LL~ut:h Ii~~3J'lr1 &i~1nn~::~n ~LL~ ::L iu LtJ 

" t 'I " 'I ... .., tl"" :- .., VJ " "llehlVI!lJ1fl1 ~tJ ~·1H1~1 L'Un1~V13Jnn~::~1~ 5 1U LL~::L ~tJUUTt~n ') 2 1U LL~:: L~ 

1l1VItU1fi13J1~aJnuJ1~tl 1 f1u ~1nJutt1aJ1i~tJ11tl~::aJ1ru 2-4 L'lfu&iLaJ~~ LLGt1 
" 'IJ 

U13J1t-J~~LL~Ut:l1Ii~~3J"lf1~Li~"VI3J~ 4 ~~~ 
'IJ 

'lui~~1u 

'lui~~1u 

'lui~~1u 

lui~~1u 

1 : 4.1 : 0 

1 : 8.3 : 4.1 

1.5: 8.3: 8.3 

2 : 8.3 : 12.5 

~n~1fl ru~aJU&i"ll EJ\ILL~ut:l1Ii~~3J'lr1~ ~1nn~::~1 ~LL~:: Liu LtJVI ru1fi1~13J ~~~ 
~ " 'IJ 

'111\1 ') Y41Jl1LL~Ui::J1IJ~~3J'lr1&in~::@l1~LL~::LiULtJVItU1fl1 ~~~~ 4 ~fi113JVIU1LLUU 
" 'IJ 

" ..1 ... ..I .... .., • 
UEI tJ'Yl ~~fl El 0.16 L3J ElL 'Y1 tJlJ El~~1 ~1Ut-J~3J 

~ 

~n ~1 fi113J LL ii" LL ni\IY41Ji1 LL~Ut:l1Ii~~aJ'lr1~~fuJ1VIU n L~3J1 n~~~ ~ El 
~ 

LL~Ut:l1n~::~1~LL~::LiULtJVItY1fi1~Cil~~ 3 fuJ1VIUnL~ 8 nt~n73J 
n1~~n~1LL~::Lt11tJuL ti tJuth::~'Y1~111Y4L un1~nufi113Ji'au 1 uu1u~1~ EJ\1 

"lJ El" LL~ ut:l1Ii~~ 3J 'lr1 &i ';)1 n n~:: ~ 1 ~LL~::: L iu LtJ VI tU1 fl1 n 1J LL~U fl tl'lfaJ ~"111 tJ ~13J 
"" 

~~~~ 3 ijtJ~::;'Ylrrn1Y4nufl11aJ1au 2.45 ~1aJ~1mL~ut:l1n~::~1~nuLiu'lm~ru1 
'IJ " 

fl1 ~~~~ 2 ijth:::~'Ylrr111Y4rl'Ufi113JftlU 0.8 ~1ULL~Ut:J1£hJ'lfaJ LL~::LL~Ut:J1n~::~1~ 
'IJ 

LL~:::LitJLtJVIru1fl1 ~~~~ 1 Lll~13J17nnufl11aJftJuLi 
" 'IJ 
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1 fl~\1\11 U.fl rn<il f'l1 ~<ilfL~fl \1 LLc.J U.~11l~~:IJ"lr1 ~ dj U.n1~~ ~ <il LLc.JU.~11l~~:IJ"lr1 ~~ \1 

lb Lfl1l~<il mJn~ru~ L ~ ~ EJLi-;:nnli~~:IJ"lr1~ L "liu, n~::<il1 ~LL~:;~ru1fl1 :IJ1~~<il LlJU.LLc.JU. 
~ ~ ... 

~11l~~:IJ"lr1~ 

1 fl~ \1\11 wd' ~1 L i';) ~ ~1 \1 Ltfl~L l"l~1:; fl11 :JJ•h :IJ ij fl"ll fl\1 ~:IJ1~n 111 EJ L u.n ~ :IJ LL~:; 
q q 

L ~ fl ~1 :1J L ru ~'Yl n~tJ dJU.fl U1\l ~ 5 nJ\1 rJ\1 L~ftJ ~h LL U.::U1';11n fl1';11'Hf~tJ1n ~1 LL~:; 
q 'IJ 

fl1 ';1 1 ~ rf ~ ~ 1 EJ ') rh u.1 u.1 ~ \1 L ~ EJ u. :JJ \1 fl ~ 1 'Yl EJ 1 i. ~ f tJ n 1 ~ fl u. L fl ~ 1:; ~1 u. n 1 ~ 1 i ,X EJ \1 
q 

... fl" "" "' ' ..l ...1 "' 
EJU.L<i!El~LU.<il ~fl\I~:JJ<il ';11ntJfl~1n~<il1\l ') 'YlLnEJ1"llfl\l q , 

flru::~i<ilrh~\l"lle:JL';J1rul"l~tJflfl~~.,n~11Li m ~.if 
'IJ ... q 
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u~~~~a n .................................................................................................................................................................. 

n~~n11~~1:n1~ ~ ........................................................................................................................................................ 

lJ\1~ 

1 unlt1 1 ................................................................................................................................................... 
... .... ..I .,1 " 

2 L an ~11LL~:::.J1U.1-;J ~~ Ln ~1~ a\1·--------------------------------------------------------------------5 

6 

4 f..l~n11~~~u.J 9 ........................................................................................................................................ 

5 aii~11mL~:~1~f..l~ 1~1".J\11U. 17 
1 ----------------------------------------------------------------------· 
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G'IT'n" n 

1 LL~Ii1\l f,Ji;:m1')ftn'l~n n')~1J1U.n1'H..J ~ 1i1 LL~U.tl11J')')3J"ll'1 ~ 

'iil1nn')~li11MLL~~LRU. 1EJ"ll El\1~ nJ1f11 9 
Ql ........................................................................................................................ . 

2 LL~Ii1\l f.J ~n1')~n M1fl n1.~3JlJ1i"ll El\1 LL~Utl1ll')')3J"ll'1~ , 
'iil1nn')~!il1MLL~~LRU 1u"ll El\1~ tY1fl11i113J ~li1')~1\l ') ................................................ 10 

3 LL~Ii1\l f.J 1;'1n1')~n M1 LL~~LU~r.JU L fi r.J1JU')::~'Y1~111~"1J El\1 LL~u.th 

rltl.fi113JfEJU.'iiJ1nn')~li11MLL~::L RU. 1r.J"ll El\1~ nJ1fl1rl1J 
"' 

LL~U.tJ1 ~tli':JJ~"l.l1 r.J~1:JJ'ti'EJ\1~~1~ .......................................................................... 12 
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1 n11~nM1flnl.fUJU"i"lle:J\ILL~htthll1'HJ"lf1~hnnn1:=~11M 
~ 

LL~:=L~U.LE.J"lltl\IVItY1fl1~13.J~~,.c;i1\l '1. ................................................................... 11 

2 n11~nM1flnl.~lllJ~"lle:J\ILL~U.~11l113.J"lf1~hnnn11:=~1M 
~ 

LL~::L~U.LE.J"lle:J\IVItU1fl1LL~U.~1GUsi3.J 11 
Ql ........................................................................................ . 

3 n11LtJ1mJ L ~ E.J1JU1::R'Y1Rfl1~"ll e:J\1 LL~U.~1rlU.fl113.Ji'Dw;nnn1::ti11M 

LL~::L ffU.LE.J"ll El\IVI ru1 fl1rl1J LL~U.i:l1fltJ&JT3.J~"ll1 E.J~13.J'Yi e:J\1 ti1~1ti1 16 
tl ........................................ .. 
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66 (£vL 311\J) £v9 311\J 

NJ!sflG 

Lt:'tl.t-311 111! L' rl ~ 1~ UlJ>~ 'ti.G~N Lll!h'tl.l! U.t.LN L~ ::~11 Ll11 U,!t V1.L!1.lrl!: V1. 1 N Lll!h ~ ~ft V1. t 
~ ' 

~'tl.,!l.'tl.(j.t.ft Lll!h'tl. ULM'tl.t-;111 ~, ::~U.f'l L~::.t.UI1UN~H LN L'tl.(j N1 U1'tl. V1. 1 N Lll!hN L'!Urlt'ti.~Ht lA. 
.. "' .... 1..0 ' "' lA 1" ..,. • p "" "" p "' ""I"' 

~ ~ 

.!l.~ 'tl.fJ1 L~L,(U V1.UL~L'(jp. 1 L~N~L'L~ (j,¥-t LN.f'l L~.t.UL!\.t.LU'tl.fJ1 G ~ 1 ~~ 'tLG~NLll!h'ti.,VLt: 

'tl.f111'ti.Q1 ~~HLN Ltt::~U.t.LN L~ Ll!hL,{U V1.rlt 't1.~1::~11'ti.LL'L'.t.l UL~,¥-t (j ~ V1. 1-FlL~::.t.U 
ti'JII 

t1.L~I6rtrt~ '£ ..,. 

~ 

L~N~L'L~ (j ~~~L.!l.N.t..t.!l.t.ULrlMktA._¥.t ::~n.t.ULrlMklA.~lJ V1.::.t.[lG ~ 1 '£ . 
NisflG Lt:'tl.t-311::~11 Ll!hL,{U V1. 

~ 

rlt 'tl.~ 1 ::~11-Fl L~ ::.t.u U L~Lt:'tl. ~11 L' (j II.~_(t Nkl'ltll!h 11rl ~ 111 rl ~[1 1:: ~11 L.f'l U~ (j ~ 1 . G 

"' Ll!hUUV1. 
"' 

L'(j II.rlt 't1.~ 1 ::~11-Fl L~::.t.UU L~'tl.(j~ft Lll!h'ti.,VLt:~~H.t.LU.t.LU't1.ll1::.t.U L-Fl U~(j ~ 1 . ~ 

b 

~"~~.t.flU16t ·z 
~ ..., 

b 

L'p. V1.L'LlA.U~ L~N ~ L'L~ (j ~~~L.!l.N.t..t.!l.t.ULrl MklA._¥. t ::~11.t.ULrl MktA.~E V1.::.t.[l 

.t.LU'ti.[J 1 L'lJ l~11~~ NisflG Lt:'tl. ~11'tl.lA. 11 ~ lA. (j ~ 1'tl. (j ~N Lll!h'ti.,V Lt:'t1.~11't1.Q 1 ~ ~H Lll 
b 

~'!:.!l.L'LI1.!l.~UL~rlt 't1.~113~V1.-FlL~::.t.U 'tl.¥-1,¥-t G ~\(1. 1~kl~Ll\U.t.LilLklL.t.1ULV1.'tl.,!tL'~ 
~ 

'ti.II.ULrl 
,f' 

~~ LV1.::~11 [1~ ~ N V1.N~1 kf't1.~11,!1~~L.!l.ll.t..t.!l.t.U Ul MklA.'tLIJ1 L'_Q NisflGf. 11_p.UL~U (j'l1. '11.LL' 

.!l.t.t.LU'tl.t::m1 rl Lrl'ti.II.::'Itlii.rl LV1.rlkl1 U V1.U~11.t.LULV1.furt.l1kl::.t.[1UN L'!U ::L.t.[l1 ~11 L'II. 11 NLll!h 
"' "' "" ..,. } .. ,; .... p ' 1" 

b 

~ ~Nisf1Gf. 11 UL~ LN qA.::~u ~'ti.G~1'ti.L~NL~_¥. t~ 'tl.(j~ft Lll!h'tl.l!Lt:'t1.~11'tl._(t~~(t'tl. t 
t1.Lt't'.t.~1 N! ll.fu ~ L~ rt Lt~~~11 Lrt U. . ~ 

.! ..., 0 F' 

LHU.rt. 
0 

~ u.u.n. 
F' 



4. tJDtJ t tJG'ItJ e:J\1 nT-aflm:t1 

..l d..t ... ·~o.; " 

Gl ti'Wt1 1 L "v'Hl ~n1Y1fi,-:::tJ1l-Lfi1''H..J ~ ~LL~Uii-11fit.bf'l113J"HJU';l1 n n,-:::~1bl-LL~::: 

L ~u LE.J'll EJ\I'VI t1J'1 f'l1 
~ ~ " 

ti'Wt1 1 n1,-1-t1n1:::~1bl-3J1'V13Tn L iE.J E.JLL~:::U1'VI ru1f'l13J1<il3J~1 E.J'I.b~ti 
• "' 'U 

~13..1~~,.~1\16) 
'U 

~ 1'1 tljCj ICI o,;A I o,; II 

G'l e:J'U 't1 2 n1 ,-~n bl-1 LL~::: L ,- E.JtJ L 'Yl E.J tJ f'l ni.~3J tJ ~'lJ El \1 LL~ U n Uf'l113J1 El U ';11 n • 
n1:::~1bl-LL~:::L~l-L LE.J'VI ru1f'l1rltJ LLt:-iU~1 fltlsn3J 

"' 
tf"rf 1 'VI1f'l113JW\.1.1 LL uu'1Ju\ILL~ul11nuf'l113JfuuLL~~:::~~,. 

'U 

~~ .:: ·~o.; " 

ti'U't1 2 'V\1 f'l113J U'lJ" LL 1\l'lJ El\1 LL~t.bii-~1 n Uf'l113J1EJU';J1 n n1:::~1 bi-LL~::: 

L~u LE.J'VIqi1f'l1nuLLt:-iul11 fltlsn3J 

G'l D'Urf 3 n1,-~fibl-1 LL~:::LU~E.JtJ L fi E.JtJU1:::~'Yl~111Y-l'lJ El\1 LL~U~1rlt.bf'l113Jfut.t 
';11nn1:::~nbl-LL~:::L~u LE.J'VI ru1f'l1nu LLr-iuth fltlsn3J~'lJ1 E.J~13J'Yi u\1~ ~1~ ... 

" '1J El\I'VI lli1 f'l1 
"' 

" ..l " 
ti'UGl D"'t1 1 n11U1n1:::~1br3J1'VI3Tn 1-iE.lmL~:::U1'VI ru13J1~3J~1 mb . "' 

~tiL l4 EJ 1 'VIL~L ~u LE.J 
'U 

100 

~1 LLU1<ift.t 

~1LLU1~13J 

~1LLthf'l1lJf'l3J • 

... 
- n1:::~1bl-LL~:::'VIru1f'l1 ., 

- fi11£l E.J'lJEl\Jfi"j:::~11YLL~::L~U LE.J'VInJ1f'l1 . ... 
"' 

- tli-3J1 ru '\.b 
" - tli-3J1 ru t.b ~ti 

'U 

- ~fi1U~Lt.tn11VI3Jn 
- "li1 \1 n ~1 1 u n11'V13T n 
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io' I 

'21"m n"n 2 nTH..J~~ LL~U~1 n\~~11 aJfutHnn n1::1111~LL~::: L~'U LFJ 

io' I 

VIGJ1~1~13J~~1~1\l ') 

~1LL1.hc;iu, 

~1LL1.h~13J 

~1LLth~11J~:IJ 
q 

- n1::1111 ~L~u LFJ"ll e:J\l'VI ru1~1 u~:::n11 LLU\l LiJ FJn 
"' ... 

- LL~U~1rlU~11aJfuWn\l 4 ~~1 
'II 

- maJ1ntn1:::1111~ 

- tl'1aJ1ntL~ULFJ'VIru1~1 
"' 

- "1JU1111"1Jfl\JLL~U~1 

- tl'1aJ1rnn11LLU\lLUFJn 

- ~r11u ~1 un11'Yllll fl e:J\l 

- "151\lL1fl1LUn11C..J~~ 

<PHl"~ 2 n1,.~n1:t1 u~::::u.J'ittu t Yi tttJ9lnnu,n!&it~ il\1 u~U~191113J~fl" 
q 

\11 n n,-::::~1l!ttt~::::ti" itt'll il\IVirU1911 n 1J u~"~1 ~h.J'113J 
Ql 

io' I 

'21"m n"Yi 1 Vl1~11aJVIU1 LL tiw1Ju\lLL~U~1nU~11aJfuuLL~~:::~~1 
'IJ 

- LL~U~1rlU~11aJfuuJ\l 4 ~~1 
'II 

- LL~U~1 Dtl'IT:IJ 

~1LL1h~1:1J - 3J1 fl 

- fi11:1JVI u 1 LL tiu"IJ u\l LL~u~1nufl11 aJfuu ,f., 
4 ~~1 LLfl:::LL~U~1 

'IJ 

- [j tl '11 :IJ 

~1LLU1~11J~aJ 
io' I ... 

- ~11 aJ L "1J :IJ'll fl \l LL~\l LL~ fl::"ll'Uill 
q 

- "1JU11ll"llfl\lLL~U~1rlUfl11:1JfuuJ\l 4 ~~1 
'IJ 

- LL~U~1 ntJ'J1aJ 

- tl'1:1J1nl."llfl\l~1 
..11 ... - ~fi1U'Yl unTmfl<il 

- "151\lL1fl1LUn1·H..J~<il 
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~ ..A ~ I !1 .... tl 

'-'UGHliWYI 2 'V11fl113JLL-n"LL ,-\I-n Eh'l LL~U.H1nUf!113J'HJU';l1 nn1::~11M 

LL~:: LRU LE.J-n u\I'VI ru1f!1rl1J Ltc-h.l.~1 ~tJit.~ ., 

i1 LL1h<i113J 

i1LLthfl11Jfl3J 
~ 

- LL~U.~tJsnaJ 

- LL~U~1rlUfl113Jfuu~in 
... 

- -nU1~-nu\ILL~U~1rlU.fl113JfuUvl\l 4 ~<il1 
'IJ 

- LL~U~1 ~tJsnaJ 

- fl113J~"-nu\l 1<il::LL~::fl11aJn11\l-nu\l l<ii':: 
'IJ 

Gl vurf 3 nT·rflntt1 LL~::L'lJ~t11J trh.Jut.h::ft'YIB111W'-'D\I tuJu~h rlU~11&1 
-ivw;nn n"i::~1ltLL~:: LftU illtl D\IVinJ1~1 rl1JLL~uih.Ji&Jrft11 tl Gl1&1fl D\1Gl~1 ~ 

i1LLU,-<il13J 

'il1LLthfl11Jfl3J 
q 

A tf ...l'J g.; 

6. ~mGl~1aGl,.'YI t~ 

"' 
I !1 .... tl :::. 

- LL~UH1nUfl113J,-uWYI\I 4 ~~,-
cu 

- LL~U~tlsnt.~ 

... 
- -nU.1<il-nu\ILL~U.~1nUfl11t.~i'uu'l'l\l 4 ~<il1 

'IJ 

- LL~U.~1~Usn3J 

"' - -nu.1~-nu\I'VIu" 

1. n1,-'VI1D<il,.1ti1u. = mt.~1mti1u.~~t.~ (~u.szrt.~.) + 220 

2. n1,-'VI1fl113J'V\U1LLUU = 3J1~ (nft.~) + t11t.~1<il1 (~1J.'U3J.) 
I ~ .... ~ :::.~ :::.~ 

3. n11'V11fl1LU~E.J ~"u ~~n11'Yl~~u\lfl1"'Yl 1 + 'YI~~u"",."'Yl 2 + 'Yl~~u\1 
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A\.1 1 ~ ~ .d d 
EJni,VI1l3J'VIEh1n El'U<il~Cil.J {L'lHH'lHJ~) LUfHJ = t1 
, 'IJ 

A~ Q..IQ t, A ,J 
eJfii,V\1l3J'VI\I'VI~.JCilCi1Cil.J (L'lf~L'lH..l~) LU~r.J = t2 
, 'IJ 

t1 = 100 

~:'t~l z = 10ot, + t, 

~\!Ju th::~'YlU11l'YHlU~1113Jfuu = 100- z (l~~VIU1t1) 

,J I 1 '-'"-' 7. ~~'t1R1~"l1\l~ ~·nJ 

'~LL U 1'Yl1.J L UnT'H.J~Cil LL~U~1rl'Ufl113Jfau~1 nll113J'lfl~ L "lfu n1::~11YLL~:: 
... 

'VInJlfl1 
" 

..:l 
8. ~fl1"'t1 

h.JLi'r.JU3J\Ifl~i'YlEJ1 (l~L'1Jl~1U) 3J.1 Cil.L~ u.Lria.J ~.1::r.JEJ.J 21160 

A A. .dl G.J 

L~El'U~.JVI1fl3J - L~EJUnUr.Jlr.JU ~.f'f. 2553 

10. \JtJtl"i~3J1fU, 

200 l..Jl'Yl 
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lJ'Yl'Yl 2 

..d ..1 '1J 

LanftT'i'Yl Lntl1ileh1 

"' ~I "" .,. ... .J -J. """."1 '1 • .., • .., ..,-J, """ """ '1 • 
VI tlJ1fl1 LuU.1"lf'V'l"lf"lfU~'VIU.\IYI3J1JtlJV\1 L U.nT'l"nT\1~ ~1W'nJ ~YJ3J El1"lf'V'l L U.n11YI1 

~ ~ ~ 

• ""' ..f -J. • ... .,. ..f -J. d "' -J. .,. ' ~I .., .,. 
L n~~1n113J ~1'VI1tJ'V'lU Yl El1 L1Hln1 £JL "lf-.1 YI1El'WU Y1 ElU. ') tJ1\IYI El\IYI tl El11 LuU 1"lf'V'l"lf 

Lf'l1~~n'\l ut.l1-.1'VIii-.1n11 1111~~13J11tl'Yl111 E.JL~1 u.q~n1~Yirt\l 'J e1 t.l1-.1LiJu.n uu dJun1 

1~ E.Jijn11Lnu L ~ E.J1'VI ru1fl13J1rl1 d:Ju. L'V'l'VInJ1"ll1 E.J 1i~1WltJ3J-.1'VIt-.1fl1U1u.L1Elu.'V11u 
01 II ~ 

~nLL~\1 ~tl1U ~ h-.1 L1uU'V'JT"f3J L n1Y~11~ E.Jijfl113J~ El\ln11"ll El\1~ ~1~fi ElWn1\l~\l LL~~ 
~ 

"' -J. "' ~I ' d -J. • '1 "' "' VJ •• 1. 'I '1 ~~El~L1~1n1~tJ1Un11LntJLn E.J1VItlJ1fl1LuU.~1L 'VI~ElE.J1\IYIU.\I'Yl"r11 LYILn~ L rw1 L UL"ll~ 
II ~ 

.J' -J...... .. ... 111 •• 1.'1 "" ..... ... fr' 1 -J.... ... "' .,j 
'WU 'Yl1tJ ~~"ll'EltJ"ll El\l~tl1Ufl11Jfl3J L rw1'\l\IVI1~ ~1U 'Yl1 "E.J11~1'11'Yl3J El1"lf'V'l L ntJ L n E.J1 

~ ~ ..., 
"' • VJ "' ... d • "' ... "' .... "' 

VI tlJ1fl13J1'Yl1 L 'WVI tlJ1"ll1 E.J 3Jfl1113J L "lfEl11 tl1'VI1 n 3J n11L ~1'VI tlJ1 fl1VI ~ \1';11 nn11L n tJ ... "' ... 

L ~ E.J1LL;1,}1rJ1L ~VInJ1fl1L'\l1ru-.1 on-.113J~ L '\l1ruL~tJ 1~ Ll11 ~J1 L~3J mL~~J1 E.J~ un11L v.~ ... ... ... 
"'1 • ... .._ "'...-..t 

VI nn ~ E.Jn1~tJ1UnT'j~1 L u un11LL~~flnt~3JtJ~"ll El\I'VI nJ1fl1~\lu ... ~ ... 
I t.l 0 t.IA ,Q 0 IJ' 1 

LL 'VI ~\I 'VI tlJ1 fl1 ';11 n n11~111'\l LL~~ ~EltJtl13J ~ 3J El1"lf'V'l'Yl1 VI tlJ1 fl1"ll1 E.J'Yl11tJ11 "' ~ ... 
.J' ..1 ' "' ,.. ~I ' 1 ~I ..f ..1 -J. ' VJ "' 
'V'l U 'Yl LLVI ~\l"ll El\IVI ty1 fl1'\l~ 3J LuU 'VI E.J El3J ') ~ E.JLU 'V'l1~ L uU v.IU 'Yl'Yl ~1Un11L~1 L V13J'\l1 n 

VJ •• 1.'1 VJ ' "' '1 .J' ..1 • 'I L ::; ' ..f ..1 "' 0 "' 

L nu1 L 111\1 LL~~ L U 'V-IU 'Yl'l.l El\1 ~1Uu1 ~ E.J ~\ILL~ L "lJ ~ 'V'l U 'Yl f'l1 ~ L ';11 El1 Lfl El n1 tJ L "lf \1 

<ii1umL3J\I 3J~ LL~~fi" eh Lfl Elv-IU3J~\Ii'n LU'\l1~ ~1 Lfl uu1un11~ ..ij\IVI1 "u~i'3J rf~"ij 
~ ~ 

.t .,j d VJ• 
v.IU'Yl'VI~1E.J'V\3JU L1 

.,j "' "' .., "' d '1 !NI "' 1. LnE.J1'VItlJ1 'V'l1El3Jfl~"lJU1~"lJEl\lfl113JE.J11'VItlJ1 Lv.IEl L'VI L~"lJU1~~13Jfl113J 
... "' 

111 u\ln11'1.l El\1~ ~1~ LL~~a'13J11tl L v-I 'VI ru1 1111 ... 

2. ~1nVIru11~E.J~1nL1th~3J1nt 3- s1u '\l::vhL~LL~\ILL~::a'13J11tl~~L~ ... 
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" " Q..,.l , t..- #ill .., #ill a A 

3. nvmn lH~\I"inm.J1Un1~1J1UnT~~1~'lltJ 2 LLfl~~fi11~LLVI-.1WtJ~ n';l~~n11 
'U "' 

~~11~n e:J\IL1 Ldt~ i.~tl'1~1rn ~~1nw t1 LL~1n';l~ijn11'llU.~\Ie:Je:Jn~1';11n.{u~ 
4. n11i. W'VI ru1 1~ EJU1VI ru1~1~"1i t1 3 ~1 i. w 1~ EJ ~1n 1"lf~uel' m iJuLLnuLLfl~ ... ., 

" f'l "'"' ..... ..t 0 i.· I 0 ... ..1 " ..1 I ..... .d L rl1'VI lli1U1\I Lu'U~1fln LLfl~n1~1J1Un11'U';l~'U1 u~1 L UUn11YI1J1WY1 tJ EJ tl1f'IEJL '!AI tJ 
... 'U 
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I 

~ 
1J'Yl'Yl 3 

G1 n"Yi 1 An 171 n ,.~111" nTH~~ G1 Lu.i" f.l1 fi':i"UJ1f1 Giv1 n n ,.~~117 LL~ ~ 

ut" 1t~tJD\J'VinJ1fl1 

LiUL£J 

106 

"' 

,f,..,~ 1 n11't11n,-~~11'bl-3J1'V13Tn L~ci £JLL~~U1'VItU1fl13J1~11~1 mr1~UL v:l ElL 'VI,~ 
~ ., 'U 

1. n1'~~11'bl- 10 nl~n~3J 

2. tl~"l.JU1~ 500 nl~nf11 
... 

3. 1l1t11111ru. 250 ~~,. 
A4 0 A 

1fi~1L'\.t,'\.t,\J1'\.t, 

... 
1. U1n1'::~1~ 2 nl~nfll 3J15.n L~Lilwiu.L~n ') LLi1L~~~LUtl~"l.JU1~ 

500 ~~,. 

2. -;nntfuu.,J,tJ,-~lliru. 250 ~~,. LY1~~Lt11ut1~ 500 ~~,. ~iin,-::~n~ 
Elci 

'U 

3. ~~L151tutl~m-~>tt1Yln ') 2-lu 
~ 

II.' I 

~wn 1.2 n11'L!j]~£Jmtfu1m~~~", 

1a~ntln,-n! 
q q 

1. 'VInJ1fl110 nt~ni'll 
"' ... 

2. t.b~tl 30 ~Cj)'l 
'U 

3. n1'::'Yl:: 1uu1 1 1u 
4. L(j)1 1 ~n 

'U 
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A4 o A 

1 LinT:i~1 L UU"1U 

1. tt1tt1~thJ1-n~ 30 ~~,. L'Ylfl..,1t.~.n1::'Yl:: 1uu1 i..,11'1-xL~tJ~ 
'1.1 

2. Lt'i\·HU1fl1th::111lli 10 n1fln-r11 fl..,1tl1un1::'YJ::~..,1115 'U1ri ... 

iJ I 

11un 2 n11~~ \91 LLe-iuthli1111"1r1~hn n n1::~1 ~LL~::L iu Lr.JVI ru1 fl1 \91111 ~\911 

-r~~Dt.Jn,.n!' 
q q 

1. n1::\911M 1 o n1fl n-r11 

3. n11LLU..,LiJr.Jn 

5. n1::'YJ:: 1uu1 1 'lu 

7. ~..,~tl'l111 

AA 0 A 

1Li~1LUU"1U 

... '1.1 

4. tlmnt1f~u1~ 250 i:i~~\911 5 'lu 

6. LL3JLL1J1J~'U1~ 40 X 40 '1111. 

1. L'Yln11 LLU.., LU r.J ntl1::111 rn 500 iifl ~~~,. fl.., 1 'Un1::'Yl:: L1JU1 <t.., ~b 1 i au 4 
~ 

~.J .J ... .... "'1 ... fl1\l'Yl 3 ~~1'Yl 2 n1::~1M 1840 fln1J1flnL'lf'U\91L11~1 L~u r.JV\tu1fl1 
'1.1 '1.1 ... 

1840 fln1J1flnL'lf'U~L3J~1 Lilui~~1tt 
'1.1 
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~ I 

i"Yi 1 ~1fl111aJ~t.t.1LL 1-i'l.t'lJ ehm~u~1rr·rnJ"lf1~LL~fl:a-~rl· 
'IJ 

"" 2. ff1EJ1~ 

3. Lfl~EJ\Ioi'\la-U1\I 
A..c:l 0 A. 

1fin1"i~1L'U'U\11'U 

1. oi'\1 3J1fl'lJ El\1 LL~Ui~11l'l''l'3J"ll'1~ LL~ fl:"li'U~ t~ rJLfl~EJ\Ioi'\la-tJ1\I 
2. 1~~U1~fl113Jn11\l fl113JEJ11 LLfl:fl113Jff\l'lJ El\ILL~U~1LL~fl:"li'U~ 

'IJ 

0 Cl,..l 0 I 

2 ~13Jfl1~1J 3J1fl1U1n4~1fl113J~U1LLUU 

4. uwnn~flfl\lhUI1'l'1\l~ 2 n1'l'f1n~1fln4ff3JU~'lJEl\ILL~U~1 
~ 

ll'l''l'aJ':lf1~~1nn'l':~1~LLfl:Liu LEJ~ru1 fl1nu u~u~1 fltl'ITaJ .., 

1. LL~UH11l'l''l'3J':lf1~ 

3. t<iJ':a-\1 70 L'D'U~L!J~'l' 
'IJ 

... ... 
4. L"li'ElnEJ11 50 L'D'U~L!J~'l' 

"" 5. rl\I'Yl'l'1 v sao n'l'aJ 
~ 

"" .. 6. fl~L~El'l' 

7. 13Yu,-,-l1~ B. n'l':il EJ\1 
A.:( 0 A 

1fin1,-~1L'U'U"1t-t, 

1. ~~LL~UH1~'·wf1~L~Elfl"'ihJU1~nf1\l 4 L'lfU~lL3J~, EJ11 20 

L'1fU~L3J@l, "li'U~fl: 3 LL~U 
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L'D'U.~L~o/11 Elcivi1\lrlU 20 L'D'U.~L~o/11 
'IJ 

3. U1L~Eln£.Jn.:fiu£.J11 30 L'D'U.~L~o/11 ~n~o/lnun1::ilfl\ILL"ll1Uo/11\l 
'IJ ... 

n ~1\1 LL~ U~1L wn El 2 LL~1LR'Y111 £.J ~\IL un1::u El\I~Un1::li'\l LL~U~1Vi' n LL ~TYh n11 

uu fin J1~ un ~ LL~U~1fu 1~ ~\IL U.o/1111\1~ 2 n11fln ~1 fl rn~~ U~"ll El\1 LL~U~1 , 
1i'11~"1f1~~1 nn1::o/11~LL~::Liu L£.J~ ru1fl1rllJ LL~U~1 fltli'~ 

"' ... ... 
4. rhn11'YI~~El\16Jl1~Uf111J 3 flf\1 

5. u 1 ~ ~ ~ L ~ ~ 1 n o/1111 \1 ~ 2 ~ 1 L i1 £.J u L tJ u LL ~ u 11 iJ ~ 1 LL ~ o/1 \1 
'IJ 

@I [)"ri 3 nT'i~n:tt1U~:t:Ltl~ti1J L rhJtJtl"i:t:i'Yl Bll1't1 n1"Hl"f>l11lJ~[)"tJ [)\) 
LL~"rh li"i"ill1:f1 @hn n n"i:t:~1~LL~ :::La" 1uVi nJ1 ~1 n 1J U~"~1 Utl~ll 

"' 
-r~~fltln"im 

q q 

1. LL~U~11i'11~"1f1~LL<ii~::"lfUo/l "1JU1~ 40 X 40 L'D'U~L~o/11 

2. LL~ufltJ&J1~"1JU1o/l 40 X 40 L'1l'U~L~<il1 

3. L 'YIElft~iJLo/IElf 2 el'U 

.... 0 

4. 1J1U~1fW\I 

A4 o A 

1lin1"i~1L"""1" 

1. U1L'YIElf1~iJLo/IElf1<ilflrn~niin1£.JLuu1u LL~:: U.Elnu1u lun~1 
~ 'IJ 

"" 15 U1'YI 

2. U1LL~Ull1LL<ii~::"lfu<i1Ltl~<il~\11l1£.JLUU1U-;l1~El\l 111£.JLUL1~1 15 

u1rl rh n11uufin El rn~nii~1 ~hi ~\IL Uo/1111\1~ 3 n1,-fln~1 LL~:: Ltl1£.Ju L rl £.Ju 
, 'IJ 

1.h::~'YIR111~ n1,-rl'Ufl"l1 :JJfflU"ll El\1 LL~Ull11l,-,-:JJ"lf1 ~~1 n n,-:: ~1 ~LL~:: L iuL£.J~ ru1 f\1 
"' 

rllJLL~uth fll.Ji':JJ 

3. LU~£.JU"lfU~"llfl\ILL~uth';luf111J 4 "lfU~ 
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0 ~ ~ 
4. 'Y11n11'Yl~HHh'I'151-;JU~1lJ 3 ~1~ 

0 .JVJ II .J ... tJ A .J A 
5. U1~~'Yl L~-;J1n<?l111~'Yl 3 3J1L'll£JUL ULL~U113J'Yl 3 n11f'ln~1LL~:: 

~ 

Lt1~£Ju L fi £Jut1,-::~'Ylnn1~ n11nurn1aJfau'1J a~ LLr-lu~11l113J"lr1~';11 nn1::~1 ~LL~::: 

Liu Lr.J'VI ru1,nnu LLr.lu~1 ~tlsiaJ ., 

110 ME 643 (ME 743) 



&:1 
1J't'n1 4 

<Pl nu~ 1 ftntt1 n1"t1J1UnTn.J~<Pl ueJu~h fi1""UJ'211 @},.,, n n1"t@l1ttU~ tu.tu 

1vt~ £1\IVI rU1fl1 .., 

<Pl11"1\l~ 1 LL~~h1r.Jfln11fln~1n1::1J1UnTH.J~~LLf-h.t.~11l11:1J'lf1~hnnn1::~1~ 

LLfl::LiU 1EJ'VI tU1fl1 
"" 

220 920 1 : 4.1 : 0 

220 1840 920 1 : 8.3 : 4.1 

340 1840 1840 1.5: 8.3: 8.3 

3 440 1840 2760 2 : 8.3: 12.5 

""' I "" ..r "lA I 
fl11"VI1tl<Pl1"1i'f1'W> ~~U u1"3J1nL6if11-U..J6if3J (~1J.'!UJ.) + 220 

el~11~1U n1::~1~rl1Jf.J\Irh.J'J5:JJ ; 220 + 220 = 1 : 920 + 220 = 4.1 : 0 

220 + 220 = 1 : 1840 + 220 = 8.3 : 920 + 220 = 4.1 

n1::~1l!rnuLiu1m'lru1fl1 ~~1 2 ; 
"" 'IJ 

220 + 220 = 1 ; 1840 + 220 = 8.3: 1840 + 220 = 8.3 

n1::~1~nuLiu1m.,ru1fl1 ~~1 3 ; 
"" 'IJ 

220 + 220 = 1 ; 1840 + 220 = 8.3 : 2760 + 220 = 12.5 
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~ .d ...... I :1 A ... 1 ... 
~1"i1\lfl 2 n11flnl~n~ rn~~lJ!il"lltl\1 LL~Ur.J1li1"UJ"lf1~';11 n n1~~1 bi-LL~~ L ~U tJ'VH1J1YI1 

~1~~~1~1\1 ~ 
'IJ 

!' ... 
U1'VIUn - ;:f M 

~LL~U~hi'uL~ E -;:f - ..... 
C) (,.) ..... - ~ ~ ..1 ~f_,~ 

-~ ~ ..1 
~1~1J "lfit~ -cr.; II"" ~1\I'Yl ~1-1'Yl LU&HJ 

r $ :s: 
ri r ri 

ri r 1 2 3 i5 r 
ca: 

(kg) (kg) (kg) 

1 n1:m1Ynuc..~-1ih.J'l1~ 500 1369 0.36 5 5 5 5 

LL~U~1 1 196.1 1232 0.15 4 4 4 4 
... 

n1:~11Yn1J 2 305.9 1642 0.18 8 8 8 8 
2 

Liu1£.JVInJ1~1 
"' 3 353.8 2053 0.16 6 6 6 6 

~1~~~,. 
'IJ 

3 LL~U~1 ~tJ'J1~ 1000 3040 3.04 10 10 10 10 

I CV .¥ .... a,.... ~ A 

n11~1YI11~WU1LLU.U. ~-3'U. 3JI~ (O"i3J) + lJ"i3J1Gl"i (~01J1AOL!flMJIL3JGl"i) 
ou 

Y111~~U.1LLUU. n1~~1~rllJ~-3fltJ'J1~ ; 500 + 1369 = 0.36 

n1~~1bl-rllJLiu1tJ~nJ1YI1 ~~11; 196.1 + 1232 = 0.15 
... 'IJ 

.... ... 'I ... 
n1~~1'!YnlJL~U.LVVItu1YI1 ~~1 2 ; 305.9 + 1642 = 0.18 

.... 'IJ 

IU t.J 'I tJ 

n1~~1'1YnlJL~ULVVItu1YI1 ~~1 3; 333.8 + 2053 = 0.16 
... 'IJ 

LL~U.~1fltJ'lf~ ; 1000 + 3040 = 3.04 
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I .J 
fl1LUfH.J (5 + 5 + 5) + 3 = 5 

n1::~1~nuLiu1EJ'VInJ1f11 ~'111 3 ; (6 + 6 + 6) + 3 = 6 
"' 'IJ 

LL~'U~1rh.Ji3J ; (10 + 10 + 10) + 3 = 10 

3.5 -----,----··-------------
3.04 

3 --- ::-::"':"' 

2.5 

2 

1.5 

- :-:-:-:-:-

0.5 _0.36 
0.15 0.18 0.16 

0 -L..---<..0~:4<--Jc==J...____..-~-_ __..fZZZl.:.:.:·':::::.:.;.;.::::::.:.:.:.::::::.._: .--Uif2?228'8.....,.........,_ -----
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f .. -1!1 ... 1 "' lni•'J\.l>O't1H1''i1J lil (kg) 
12~------------------------·-------------~ 

10 
10 

8 

6 

4 

2 

121 m:::~n1S'nut-~\l~tlill 

0 m:::~11S-nwff'u.l£J~qj'1m ~m 1 

0 m:::~11S-nuLff'u.1£J~qJ1m ~~7 2 

~ m:::~1"~YnuLiu.1£J~ru1m ~m 3 
" 'IJ 

~ ~ ... ... A "" !1.1 
<PI fl'l-LYI 3 fl11'~ln'M-1 bbiii~L'lhuu b Y1 t11JU1'~ft'YI fill1'W n1 1'fl'l-Lfl'l13J1'fl'l-Ltl a" 

U~'l-Le:h fi,.,.ll~1 ihn n n1'~1P11'M'Uiii~Li'l-L Ltl\11 tl1fl1 rllJ LL~'l-Lih utJSJ1aJ 

<P111'1"fi 3 LL~~h'l~~n1'l"~m~n LL~:: LtliF.Ju L rl F.J1Jth::~'YlR111"tlL Ufi1'l"n\tfl11ll 

fuwn tJ\1 LLt:.lu~h1l'l"'l"W!11 ~hn n n'l"::~n ~LL~:: LLiu 1mll ru1 r~1nu ut:Jui-11 ~t1'11ll~"ll1 F.J @11ll ., 
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1 

2 

3 

4 

5 

""' m::~TMnu 

nui3J 

""' n1::~1~nu 

L iu 1rl'VI ru1 fl1 
"' 

""' n1::vn~nu 

Liu 1r.J'VI nJ1fl1 .. 
~m 2 
'IJ 

""' m::m~nu 

Liu 1£J'VI qJ1fl1 

~m 3 
'IJ 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 
' "' LUfl rJ 

1 

2 

3 
.,j 

LUGW 

...... 
eHJ.t 'VI fl3J 'VI el\1 flni.'VIfliJieJ" 
~ 'IJ ~ 'IJ ... ... 
rieJU~~~\1 'VI;"~~~" .. 
(L'll'flL'DlJ~) (L'll'flLtfirm) 

35 38 

36.5 35.9 

35 36.9 

35.5 36.93 

36 36 

36.1 36.2 

36.2 36 

36.1 36.07 

35 35.5 

36.2 36 

35 35.5 

35.4 35.67 

35 34 

35 34.9 

36.5 35 

35.5 34.63 

35 37 

38.5 38 

39.2 38.2 

37.57 37.73 

' ... 
I ~ Q 1.1 t A Q.l .cl 

n1~'VI1 fl1 LUGH.J EJ rn 'VIfl!f'VI EJ\In EJ'!-1.~~~\1 (L'lHH'1H..J~) 
~ 'IJ 

·3 

0,6 

i< .:1.43 . 

0.2 

0.03 

1 

0.1 

... ·. 1,5 , .... : . 

'0i87.· .. 

0.5 

~0 .• 17 

U1::~'YlTifl1W 

nUfi113JfeJU 

-4.3 

0.8 

-0.76 

2.45 

-0.43 

n~::~Tt~nl.J(:-1\Jih.J'IT!l , (35 + 36.5 + 35) ...;- 3 = 35.5 
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.... "' 1 "' n,-:::~nlYm.JLG;'tt tJ~nJ1f11 G;'~,- 3 ; (35 + 35 + 36.5) + 3 = 35.5 
"' 'IJ 

LL~U~1~h.J'lfl! ; (35 + 38.5 + 39.2) + 3 = 37.57 

I .J At.l Q.;A .t .1:11 

n1,-~1fl1 LUtW ~ru, ~.TJll~ eJI\IVt ~\1~~~\1 (L'lr~ L'lrtl G;') 

n1:::~11Yrl1Jr:.J\Ifltl'lfll ; (38 + 35.9 + 36.9) + 3 = 36.93 

n,-:::~11Yn1JL~U.LtJ~nJ1f11 G;'~,- 1 ; (36 + 36.2 + 36) + 3 = 36.07 
., 'IJ 

.... "' 1 "' n,-:::~TI!l-nlJLG;'U. tJ~nJ1fl1 G;'~1 2 ; 
"' 'IJ 

n1:::~11Yrl1JL~U.LtJ~nJ1fl1 G;'~1 3 ; 
., 'IJ 

LL~U.~1fltl'lfll ; 

(35 + 36 + 35.5) + 3 = 35.67 

(34 + 34.9 + 35) + 3 = 34.63 

(37 + 38 + 38.2) + 3 = 37.73 

I I ... lo' .... IV .r 
n11~1fl1 r:.J~~1\I urn ~.n l!~ u\1 (L'lr~ L'lrtlG;') ~"u. 

~ 'IJ 

"' "' flflt,VIllij,.t fl\1 rl el\~Gl~ fPl\1 {L!HH~tlft) -flmMllcii,.t fl\IMst\1 Gl~fPl\1 (L'liiH~ tift) 
q '1.1 q '1.1 

I ,J A t.l 1 A .t oCII 

n11~1t11Lu~ tJ urn~ll3J~ u\lnuu.~~~" (L'lrm'lrtJG;') 
q 'IJ 

n1:::~1Mrl1Jr:.J\Ifltl'lf3J ; 
~ ,J 

n11'YI~~u\lf!,-\I'YI 1 ; 35- 38 = -3 
~ ,J 

n11'YI~~u\lfll1\I'YI 2 ; 36.5- 35.9 = 0.6 
~ ,J 

n1,-'YI~~u\lt11\I'YI 3; 35- 36.9 = -1.9 
,J 

n11Y1~~u\ILU~tl ; 35.5- 36.93 = -1.43 

n,-:::~1MrllJLtfU.Ltl~~1fl1 ~~1 1 ; 
~ ,J 

n1,-'YI~~u\lt'l,-\I'YI 1 ; 36- 36 = o 
~ ,J 

n11'YI~~u\lt'l,-\I'YI 2; 36.1-36.2 = -0.1 
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~ ..1 
n11'Yl~GHl~fl1~'Yl 3 ; 36.2- 36 = 0.2 

..1 
n11'Yl~GHl~LU~£.J ; 36.1 - 36.07 = 0.03 

n1::~1l!fll1JL~UL£.Jl'ltU1f11 ~<il1 2 ; 
... 'IJ 

~ ..1 
n11'Yl~~El~f11'l'Yl 1 ; 35- 35.5 = -0.5 

~..~ 
n11'Yl~~El'lfl1'l'Yl 2 ; 36.2- 36 = 0.2 

~ ..1 
n11'Yl~~El'lf11~'Yl 3 ; 35- 35.5 = -0.5 

..1 
n11'YJ~~a~m~u ; 35.4- 35.67 = -0.27 

n1::~1l!fll1JL~UL£.Jl'ltU1f11 ~<il1 3 ; 
... 'IJ 

"' ' .... '"" 
n11'Yl<il~El'lfl1'l'Yl 1 ; 35- 34 = 1 

~ ..1 
n11'Yl~~El'lfl1'l'Yl 2 ; 35- 34.9 = 0.1 

..1 
n11'Yl~~El~LU~£.J ; 35.5 - 34.63 = 0.87 

"' ' .... '"" 
n11'Yl~~EJ'lf11~'Yl 2 ; 38.5- 38 = 0.5 

~ ..1 
n11'Yl~~El'lfi1~'Yl 3 ; 39.2 - 38.2 = 1 

..1 
n11'Yl~~El'ILU~£.J; 37.57-37.73 = -0.17 

.I ..,. ..,. ..., "' ..., .J' 
n11'V11lJ1::~'Ylli1l1'VmuT~113J1ElU ~~u 

rl1'VIU<ilL'IK Elni.'VIllij'!Ka'lriElU~~<ff'l (L6JJ~L'fi£.J~) LU~EJ = t1 q 'IJ 

.... "' ........ ~ ... ..1 
~ni.'VI.fJ3J'VIEJ~'VI~~<il<il<il'l (L6JJ~L6JJ£.J~) LU~EJ = t2 
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118 

... 
~\JUU 1h::ff'Yin1'11l"lrlUfl11lliau = 100- z (hjii~U1r.J) 

... 

z = 1 00(36.07) -;- 36.1 

z = 99.92 

~"uu tl,-::ff'Yinn1l"lnufl11lliau ~a 1 oo- 99.92 = o.a 

... 

z = 1 00(35.67) -;- 35.4 

z = 104.76 

~"uu tl,-::;'Yin111l"lnufl113Jiau ~a 1oo- 104.76 = -o.76 

~1n z = 1 OOt2 -;- t1 

LL'YIUfi1 Z = 1 00(34.63) 7 35.5 

~::1~ z = 97.55 
.... t-tl ................ 
~\IUU 1"::R'YI1i111l"lnUfl113J1"ElU flu 100- 97.55 = 2.45 
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LL~uJJ1 ~tlill; t1 = 37.57' t2 = 37.73 

"il1n z = 100t2 + t1 
I 

100(37.73) + 37.57 LL 'Yl'\.-bfl1 z = 
"iJ::L~ z = 100.43 

... 
~,,xu tl~di'Ylnrnv-n1uwnaJi'Elu ~El 100- 104.03 = -0.43 

tU-IUQiifi 3 f..l~n1"HU~!JlJ L firJlJU~::~'Ylill1'W 1u.n1~rlU.fi113JfElW'lJ El.:J LL~uth 

1i~~3J'n1~"il1 nn~::~n ~u~::L iu 1m"' ru1f11nu LL~uth ~tliaJ~"ll1 r1~1aJ'Yl El.:J~ ~1 ~ ... 

2.45 
3 ,------------------------·----------·--------~ 

2 

1 

o+-~~~~--~~~~~~~~~~~ 

-1 

-2 

-3 
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