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(Ha apM!!HCKOM !13b1Ke) 

l13.Il3TfJ!bCTBO , Jlyiic' 

EpeBan-1973' 

L Sb'1.U'u~l· O·bll>b:bl>, ~b~ON~SU'u lfbll>OPUSl>'l 
P'uOJl~U<t-l>PC 

Ublftnruunfu/_ wzft.wmwb.[!bbrfr ~wmwrJ'w'h, WJ'f [ih/_nLJ' t:.n'lhr/t 

nu n'lJ'w'h, tnrwsJ'w'b, r.w~w/;r'"lfrn'b J'ft2..nsw~mJ'bhr/t J'z.w~J'w'b 1._ 

frrw~UibwsJ'w'h e'hfilws.f!mJ' ~~nrknr 'bz.wbw~m-[iiJnLb m'h/t mb'lwb.[!/t 

n.bzfr£/f>UI Jftb UfW JJ' UJbbb r/t l [ilb.[!nL[il JnL bbftr/t nLUn~J'bwuftrnLfiiJnL'ilf!l l; l­

bhlm[ n.hlftbfwJfrb UfWJJ'wbbhrfrs 2..rwb9.[!bhre mwrtf_mJ' hb nrnz.w~/t 
[ilb.[!nLp JUIJ'p, ~wft.t/_wJ 2..rfr 2."'fJ-J'wb wrw'lnL[ilJwb pnLJLWutrblft J'b­

JnLfiiJnLbbhr/tst i,mz/t J'w~brhufr (tlh.[!nL[i/JnLb/ts ~wft.t/_wJ nrnz.t/_nLJ' /; 

bwk U'blnL nL'l'fnL{iJJnLbf!' 

l,n'fft J'w~br£ufr, 2_rUib9.[!/t 1._ bwbwUfwrt:./t [ilh.J!n<fiiJnLb'iJhrf! nrnz­

t/_nLJ' bit f.b~nkJwl pw'bwa/~.ntj' 

. h 
1=-, 

t 

nr~nh'l h-e' 'lJft Jwlrw~bmb­

r/t itfrz.hrfr mwr-
phrmfiiJnL'bb /; 

(u), 
1-e' 'lJft br~wrnL-

fiiJnLhf! (U')t 

h•G'lltr I. Srtf_wJ /; mh-

'lw'h.p/t f.wmw~w'lftJe, nr/t 

J'wuz.~nwpit /; 1:5000, ~wr/t- _ 

ll_nbw'twitithr/t wit~nLJ'e' 0,5 u 
(it~, 1 }t tiJa~f.wit2_t/_nLJ' /; nrn­

z.b l AB 'lJ/t nL'f'fnL[i/JwJ' p 

90'0,0 

907,5 

!)07,0 

906,5 

906,0 

905,5 

905,0 

l,'t_, 1, Sb'l"'"b'[r ~"'"'"'ft."''lfrJI!, J"'u2rn•pf!. 
1: 6000. 

f.n 'l/t J' "'"h r b u" J'" 2..P it [il h .[!nL fiiJnL 'b I! I 
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t.wmwlf.w'IJfrs bpknLJ 1;, nr A lfbmfr 'bfr2J! 907,0 1;, fru+ B +b­

wfr'be' 905,0: 
AB 'IJfr bplfwpnL{iJ JnL'b[! t.w,.wlfwqhnLJ 5 UU 1;1 fru+ p'inLfiJ•"* 

lbp_ 1: 5000 Jwuzmwpfr '1-/"'l.f!"LJ' 5X50=250 tf: AB qJfr flbJ!nL-

~ J"L 'be lf.Lfr'bfr' 

. h 
1=-

l 

907,0- 905,0 
250 

2 
=0,008: 

250 

luGqfar 2. fl/wt.w'bp_'[nul' I; npnzbl 'bnLJ'il t.wmwlfw'IJfr '[pw mwp-

1wJ AC k AD qJ.bpfr [iJb.[!nLJiJnL'b'ilbpp: 
A t,_bmfr 'bfrze 907,0 1;, frulf C k D t,_bmbre 9 ,;,'b'[mJ b'b 905,0 .C 

'bfrz m'bbsn'l t.nrfr'ln'biUlfw'bfr 1.rw, WJufr'b.f!'b' 'bfrzbrfr mwppbpnLfiiJnL'il(! 

wl'f P"l"l' 'IJbrfr t.wJwr ltw'l:Jn~.J t 
h=907,0-905,0=2,0 u: 

AC 'IJfr brlfwpnLfiJJnL'b[! t.wmwlfwqJ,~J 7 uu 1;, frulf p'bmJ11•i. 
Jbp_ 1: 5000 Jwuzm,..pfr 'fbuunuf' 7X50=350 tf: 

, AC qJfr fiJb.f!mfiJ JnL'bf! +tfr'bfr' 

i= __!:_ 907,0-905,0 =-2-=0,0057: 
l ' 350 350 

AD qJfr brlfwpnLfiiJnL'bf! t,,...,,..t,_ ... qJnLJ 6 uu 1;, frulf p'bm.fill"''b 

Jbp_ m'[Jwl Jwuzmwpfr '1-b"l.f!"LJ' 6X50=300 tf: 

AD 'IJfr fiJb.f!nLfiiJnL'bf! lf.Lfr'bfr' 

j . __!:_=907,,0-905,0 =-2- , 0 00 I 

l 300 300 , 
67 

t.-z1.-r'tfrs bpknLJ 1;, nr brb.f! 'IJ'brfrs UIR.UI1.hlUI'fnLJ'il [ilb.[!nL­

fiiJnL'b nL'bfr AB 'lfrJe: 

lu&qfar 3. Sp'[wd- I; mb'lw'b.f!fr t.wmwftw'lfrJe, nrfr Jwuz~wp'b t 
1: 10000, frulf. t.nrfr'ln'b ... t,_ ... 'b'bbrfr w'bftnLJf!' 1,0 tf ('bft. 2 ): 

fl/wt. ... 'bp_'[nd I; nrnzbL AS qd-fr filb.f!nLPJnL'b[!: 
f!um t. ... mwlf"''IJ.fr B ftlimfr 'bfrze 1010 tf 1;: . 

A ftbme t.nrfr'ln'b_wlfw'bfr '[pw tfr qm'b'[nLJ k t.bmkwpuip t.'bwp,._ 

'[np tl: w'bJfrl.-"lbu qrbL ilr"' 'bfr21!: A lfbmf! 'lm'b'[nd I; 1014 k 1015 

fonrfr'l.n'bwlfw'b'bbpfr Jfrl.k: trw 'bfr2J! lfwrblfr I; npnzbt t.bmk1w1 +br"l• 

A ftbmfrs "'bm.[! I; m~'bbl t.nrfr'ln'bwt,_ ... 'b'bbpfr'b nL'l'lJ..w1w9 CD 
'lfr.te t.. t_wl[rbl CD t.. CA t.wm'[wd-ilbre· CD=10 tftf, fruft CA=4 .r.r, 

cp t.wm'[wJfr'b r.. ... Jw"lwmwufu ... 'ilnLJ I; 1 tf, fruft CA-fr'b' X .r 
.1U'b/fnLJ1 WJufr'bJ!'b' 
;4 

10 .C.C:l t1'=4 tftf:x, rrpmb'lfrs' 

4Xf 
x=-- =0.4 tl': 

10 

1017 

1016 

101~ 

1014 

__ .-:-~----~----;:__~k"- 1013 

1012 . 

-------~~-------- 1011 

.-_,;__-----~~------ 1010 

A IJbure 9m'b'[nul I; 10 I 4 J>nrfr'ln'bwft,..'bfrs pwpar, t.bmk"'P"'r • 

•1'1 ,lna/r 'bfr2J! lf.Lfr'bfr 1014+0,4= 1014.4 tf: 

AB 'IJfr bpftwpmfiiJnL'b[! f.wmwftwqJmJ 6,7 ud' /; 1 .ew"it/r np r.,.,_ 
--~-.~/1 .fwu;_mwpf! 1:10000 /; 1 "'lufr'b.f!'b' f.,..mwftwqd-/r '[pw b'J.ruJ 

1 u.C brlf•rmfiiJnL'bf! p'bnLfiiJw'b Jb2. 100 tf 1;, AB qJfr br+wrnLfiJJm"itl! 
•l 

IJt/r"it/t' 6.7X100=670 U/ 
AB , ... /r [ilb.emfiJJnL'bf! fttfr'bfr' 

h 1014,4-1010 4,4 . 
1=--= =--=0,00657: 

l 670 670 

.. ..... r 4. 'bwfunr'l fu'b'lrfr "l"'IJ'w'b'bbpnLJ o;,,LJ"it J>wmwftw'IJfr · 
.Jr• .,.r..w'bp_'[nLJ I; M +bmfrs qJ.wJrbL 21'w'bs.e 1=0,004 flbl!n&. .. 

fll•tlr• 
t.•r/r'ln'bwlfw'b'bbrfr w'bftmJe' h=LO d': 
~,..-;,[1-6/r brftwr•L[il JnL'bf! hpftnL t.wpkiU'b t.nrfr.'l.n'b,..ftw"it"itbr/r Jfrt.lt. 
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h 
uu[Jwl filh.J!"'-p Jw'il 'lh"i.ent.J' nrnztf.n'-J' !; l =-.- p.,.fi ... ~ILm[t 

, I. 

flr"ihu'lfr trwils.efr f1b.en'-[i1Jn'-'ill!. br~"'- t:.nrfr'ln'ilw~w'ililbrfr .lfrt.IL 

~ ... 'I.J'fr 0,004, fir.,. br~.ur"'-P In'-'ill!. "ibm.e !; tfr'ilfr' 

h 1 
l= - ··=--=250 tf: 

i 0,004 

ll.J'I br~wr"'-f1 JtiL'ill!. f.wmw~w'ld-fr tf.rw 1 : 10000 J' wuzm ... pfr 'lb"i­

.J!"'-J' ~~w'lJ'fr 2,5 UUI 

t,.,.r~fr'ilfr ~wrl .ew'iln'ilfr tffrtnsm[ M ~bmfrs "ibm.e !; mb'lw'lrbL 
2,5 uu IL 'fm'ilbl 1016 t:.nrfr'l.n'il.u~w'ilfr t:.bm f..umJ'w'il K ~burl!., WJ'f ~b­

~fr9 "ibm.e !; mb'lw'frbl 2,5 utf J'friltiL · 1015 t:.nrfr'lnfi'.,.~w'ilfr t:.bm F 
~bmn<-J' f.wm1_bll!.• biiLJb l!ILntf. "ibm.e !; umwbLUl J'J"'-" f.nrfr'l.n'ilw~ ... 'U­

'ilbrfr r.bm tr'"ils.efr f.wmJ' ... -u ~bmbrl!.' 

J!r ... ils.efr _'l.t ... .trJ' ... -u e'ilf1 ... 9.J!"'-" "ibm.e !; 'il~wmfr nt.'ilb'ilwl, nr 

bpb 1 u wii~J' ... il 'lb"i.J!"'-J' mb'lw'lr1."'-J' !; 2,5 uu, '""iLU '"l'f 'ld-fr 
~b'ilmrn'ile "ibm.e !; .u'il9 ilfr br~"'- f..urkw'il r.nrfr'l.n'ilw~ ... 'il'ilbrfr J'frt.fr'il 

J'wun_tf.: Um ... stf.wd- ~bmbre "ibm.e !; J'frws'ilbl u.ur.nLb ~nrwqd-ntf., nr'il 

frrbilfrs ~ilbr~IUJW9'ilfr mtf.JLUL Pb.e"'-PJ'""P (0,004) m.urtf. ... d- l/''"ils.efr 

.,.t.u.tfrre' 

2. 5).P~ trU.h1U~ b'l ti'U.PcHfU.u U.PU.'t-n~P.SU.u 

1.U.ti''lU.P4ubru nJ1. 2U.~t>nNrutrl! 

5).pP, linuwGI!P. 3-wJuu~ p'U ... ~ ... 'il t:,,._.fibr,._J' ( 'fbmbrn<-J'), t.rU.ils.e­

ilbr"'-" /._ /un'lntf.IU~IUt_WrbrnLJ' nrnz1_uLJ' !; f.bmfLJWL /!.b'ff.wbnLr p1U­
bw/!/..n1_' 

Q=ill. v, 

nrmb'l Q-il ufr .t ... fuu'il !; (u3/~pq), 

ill-il' f.nuwil.efr ~b'il'l.u'ilp f.wmtf..ud-.efr J'w~brbul!. (u2
), 

v~-u· trfr t.'"rJJ' ... -u J'frtfr'il ~.~~r ... 'lmf1t"'--ul!. (uN_pli), 
~nu.:U'il.efr ~b'il'l'"'ilfr "'""'"-'"d-.efr J' ... ~brbue lf''"ils.e'ilb-r,._J' tfr'ilrruF 

!; n'-'l'l~.~~'ii~JnL'il, .bn.w'b~J"'-'il IL ub'lw'U ... at... fun'ln1.w~'ilbrnLJ' untf.nr'"Pwr 

~L"r 1;, fru~ 'fbmbrn._J'' P'"r'f l!kfrt J!r ... ils.e'illirfr J'b.t J'.;.ufr "iwurbrl! 

( zb"ibrl!.) wrtf.rruf b'il flb.e, filb.e1_wd-.efr J'bJ,"-f1 JnLb/!.. ~wfuq ... 6 1;· w"fw­
rfr f.wm~nL{iJ JnL'il'ilbrfrs IL ~WJnLbtnfil 1"'-ilfrs: tb"lfr Pb.etf.wd-.[!/!. -rur-­

f.wJm1.nLJ' /; fiJb.e1_wJ.efr 'fnrJ-~sn1. ( ~ ), nrfl frrbflfrs flbr~I.UJ'M[IfinLJ' !; 

qd-fr t:.nrfr'l.n'ilw~w'il "lrnJb~sfrwtfr f.wrwpbrn'-f1Jn'-'ill!. "'-'l'l"'afr'l ,;yr"lb~-
6 

c.U. 

~. 
~"· 

a. 

"bGq~G(a hms-.J.mbf'fa d"mlfbrbufa nrnc:;nLlf2 

}. n1. q_ 'lwU~JD'LU f.wmtf.wd-.[! nL'ilb9n'l lf'w'ils.efr f.wJ'wr (G.~. 3' p) 

ill=bh u2
, 

b b <;, 'il 1. r.wmw~fr l'" JbiiLp JIILbb !; ( tf)' 
nrm 'l - ll' 111 9.[!1' 

h-e' trfr funrn'-f1Jn<-'ill!. uw'ils.enuf (u): 
· t:. ... J'.wr (G.q. · 3, q) 

2; bll.wGiun'LGp. f:..wur1_wd-,e nt.'ilbsn'l uw'ils.efr 

ill=~ tf2
, 

2 

nrmb'l B-fl l.f'P J'w~brbufr L'"JflnL[i/JIILbb!; (u), 
h~e' trfr funr"'-Jill"'--;,f! trw'ils.J!"'-" (u): 

B 
tb"lfr (iJb.e1_wd-.efr 'J"r.t .. ~frse' cp= 2: h, 

Bh 1.. h h2 .r2 
1,#.ur/L.-pmr' ill=---='fu • =<p u , 
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J!.p ... ils.[!/r t_r/r J' ... ~bphuJr l"'lilmfill"'-"'l! ~LJri~Jr' 

B=b+2x=b+2tph, npurb'l X=<pht 

8-Jr wp Jh.j!f! urb'f_w'fpb Ln.J. ii ... Junr'f p ... twab.Jr Jb2_, ~uurws.J.Jr" 

. h=(bt tph)h tf2t 

4. lun'lml_wq~ t. ... J ... r (il~. 3, b), hpp l"'-Pl! t.numJ I; Lr/r.J. t. ... ur. 

.f).[!"" 

nputh'l D-t fun'ln.J.w~Jr ilhrJ!Jril urr.uJ w'!Jrf)il t , ( u)' 

5. J!Gmltwfi Snuwfi.pGbp~ {illt• 3, '1.) ~bil,_wi~Jr t.luur.J. ... d-1.!/r J ... ~~~­

'U[! nrn2.h[nL f.wJUir UIJi, pUIJUJilnLJ hi, hrltrUil_UI+UIIt.Uiil UfUirrwltw'i, 

LllthrhuilbrJr ( bnUJilltrnLiiJrilhrJrl uh'qwililbrJr }t . JlrJr funrmfl JnLililhp[! 

1, hz, •• • hn) l_w.frn,_J hi, t. ... .J. ... u"'r (b) t.bn ... .J.nrmfilrn'-ililhrJr .J.rw' 

m=~ . b+ hi+h2 . b+ h2+ha . b + ha+h4 • b+ h.+h, b + 
2 2 2 2 2 

+'2_ · b=b(h;+h2+h3 +h 4+h5 ) tf2
, 

2 . 

fl'pp_.J.,..d- llf"'P"''IJrd- (X) ~nl.J.m J t t.r/r £. t,,.,_i,Jr 2..frJ a~ll 'ld-Jr br­

mfilln'-ill! ( u)t 
. }. OuptmG~JDt.fi t. ... ur-:_ ... .t.j! ,.,_i,hsn'l t_rUJils.e/r t. ... J ... r (il~. 3, r) . 

x=b+2h tJ, 

2. bnmfi~JDt.fi~ t.wur.J.wJ--1! nLilbsn'l 1r"'i,9J!/r t...,J ... r (6ft. 3, q) ' 

t_.J.UJd- llf"'PIU'fJrd-i! t,IU"UIUIUp lt.LJri, /r hplt.IIL Jsn ... illt.JnLiiJrilbrJr illtr,ei~Uia.Jr'f-
w/J ,.,.,_J "'rJril' 

3; UbqmfimnL t. ... u"J."'f)J! milhsn'l t.r"'il91.!/r t. ... J ... r (Gq. 3, 1} . 

fi/rf.'i,.,f) llf"'lr"''f,f)[! npn2.hln'- i,"fUIUIUJ~m/. "fhur,J! t hp~nL /mUJii~JnLil/r­

. ilbrJr ilhp.[!ii"'AJr'lilbrJril 'lmJ'wrbL t.wur ... ~Jr Lwrilmfilrn'-ill!' 

X=b+2hVI+~2 lit • 

4. lon'l ml. mq~ t. ... J .Up, brp t_n'-rl! t.numJ' I; Lr/r.J. t.wur4_ ... f) J!n.J. ' 

. (G~. 3, b), filrl.J."'f) "'"'P"''llrf)l! f. ... .J."'u':'r t 2./'l..,t"''lf)Jr br~"'rm­
p1 ... i~l!, uiJuJril.j!il' 

X=TCD tf, 

5. f!G.wl1wG linuudil!Gbp~ t. ... Jwp (G~. 3, q) filrl.J."'f) "'wP"''lf>f)l!. 

npn2.bfnL i,"fUIUIUI~n" "fhUI.j! /; 'fnLJUiphf bp~pwl_UJ+UI~Uii, a£.bpJr filn.f! ­

.J.wf) IJn'I.Jhrl!• "'iu/ril.[!il' 

x=V b2+ h~ + Vt>2+(h2-h1}f +Vb2 + (na - h2} 2 + 
+ Vb 2 -r (h3-h4}'1 + v b2+ (h4-h5)2 + v b2+h~ I 

~~qpmth~~mqwG 2mn.w~~'l I; ~nl.J.n,_J ~bt,_ ... i~Jr t. ... ur.J. ... d--1!/r J ... -

~hpbuJr ((I)) £. f!n•J.wf) "'wr"''lf)Jr hr~"'rmf1t"'il (z) t.wp ... pbpn'-f!Jmilf!, . . 

Ul/ II JrS.o~~ \ 
(lj 

R=-u: 
X 

"'"~ 2wpchfmfi wpwqm.pJnt.fi~ nrn2..J.nuf t th'I.Jr/.r prut ... a.kn.J.' 

V=CVRt ll/tlp'ft, 
npurh'f_ C·il -r"''l"' filrUiil 'lnrf)lllllt.Jrsil t (lib'I.Jr/r 'l"rf)w%/rsl!), "PI! ~-Ju-

,, ... f) /; fun P'f"' P"i''f"'fill ... il 'l"rd--~s/r ( n) b. t.Jr'fr"'.J.i/rlt~-
~ ... il 2.,.nw.J.'l/.r (R} Jhd-m[il l"'-ilil4r/r9' C-Jr ,fbf)n,_fll'" tl! .. · 

npn2.bJnL f.UJJrur 'fnrmflrnLil IILi,bi, urrurpbr pUii~Uia.£.hr• 

. ' i~britw,Jn'-J" Jbd- ~Jrrummfilrmil mi~Jr t. t. fi ... .J.tn.J.ultn'- · . 

pwt ... a£.[!' C= -1 
RYI npurb'l Y-e sn'-s/rl {;' ~-Ju.J.-d- funr 

n 
'1-"'-P"r'f"'-fill"'i, 'fnpt}rub/.r £. f.Jr'fr"'.J.LJr~ru~wil 2.wnw.J.'l/r · 

< Jbd-mflrnLililhrJrs J,_ nLiiJr t.bur£./Uif urbU/,!f!\ 

y=2,5Vn -O,t3-0,75 {R(Vn -O,t). 

C-/r· : JUmfrltmililbrl! pbr.J. ... d- bil ru'f_JnLuUI~ 1-mJ, Jrult funr~,:,,__ 
. pn P'f"' fill.uil 'l"rf)ru~Jr9ilbrJr J'bf)mfiltru.ililbrl!' "''lt•'-u ... lr 

. : 2-nLJI 

~-· · 



I 2 I 3 I 4 1 s I 6 I 1 I 8 I 9 f w 1 11 

0,95 90,27 82,50 76 ,31 66,07 58,23 49,45 43,91 39;48 32,86 28,11 
1,0 ' 90,91 83,33 76,92 66,67 58,82 50,00 44,44 40,00 33,33 28,57 
1,10 92,00 84 ,33 77,92 67,54 59,64 50,75 45,15 40,72 34,00 29,20 
1,20 . 93,09 85,33 78,92 68,40 60,47 51,50 45,82 41,40 34,63 29,79 
1,30 94,09 86 ,25 79,77 69,14 61,17 52,15 46,48 42,04 35,23 30,34 
1,40 95,00 87,08 80,62 69,87 61,88 52,75 47,06 42,64 35.76 30,86 
1,50 95,82 87,83 81,38 70,54 62,53 53,35 47,60 43,20 36,30 31,37 

1,60 96,64 10.,58 182,15 71,20 63,11 53,90 48,12 43 .72 ,36, 80 '3 1,83 
1, 70 97,36 'l9,25 82,85 71,80 63,70 54,46 48,62 44,24 37,26 32,28 
1,80 98,09189,92 83.54 72,40 64,23 54,95 49,11 44,72 37,70 32.71 
1,90 98,82 90.58 84.15 72,94 64,76 55,40 49,55 45,20 38,13 31 ,11 

.2,00 99.45 91,17 84,77 73;47 65,29 55,85 50,00 45,64 38,56 33,51 

2,10 
. I 

85,31 173,94 38, 96,33~88 100,09,91, 75 65,76 56,30 50,39 46.04 
2,20 100,73192,33 85,92 74,47 66,23 56,70 50,79 46,48 39,33 134,26 

' '·' 
2,30 101 ,27)92,83 86,46 74,94 66,64 57,15 51,19 46,84 I 39,70 34,60 
2,40 101 .91 193,42 86,92 75,34 67,05 57,50 51;55 47,24 .140,06 34,94 
2,50 102.45,93, 72 87,46 75,80 67,47 57,90 51,91 47,60 140,40, 35,18 

2,6Q 
I 

58,25152,26 
I 

102191 194,33 87.93 76,20 67,88 47,96 40.73 35,60 
2, 70' 103,36,94, 75 88,38 76,60 68,29 58,60 52,62 48,32 41.06 35,91 
2,80 103,91195,26 88,85 77,00 68,64 58,95 52,93 48.64 41,36 36,20 

I 
2,90 104,36195,67 89,23 77,34 69.00 59,30 53,24 48,96 41,70 36,45 
3,00 104,8296,08 89,69 79,74 69,35 59.60 53,55 49,28 42,00 36,70 

3,20 ho5, 73 96,92 
1
90,54 178,47 

1
1o,os 60,25 154,17 · 49,88 !42,56 37,00 

I 

3,40 106,5597,67 ,91,23 79,07 170,64 60,80 . 54,71 50,40 42,80 37,30 
3,60 107,36,98.42 92,00 . 79,74 71,29 61,35 55,21 

1
so, 10 43,15 37,60 

I I 
3,80 108,09 99,08 92,69 80,34 71,88 61,90 55,77 151,00 43,50 37,90 
4,00 ' 108,82,99, 75193,38 80,94172,41 62,40 56,26 151,30 43,75 38,10 

4,20 • 109,55 100,42!94,00 81,47 72,9, 162,90 56,71 5i ,55,44,00 38,30 
4,40 . II 0, 18 101 ,00 '94,62 82,00 73,47 63,40 57,15 51,80 44,20 38,45 
4,60 110,82 101,58 95,23 82,54 73,94 63,85 57,59 52,00 144 ,50 38,60 
4,80 111,45 102,17 95,85 83,07 74,41 64;25 58,04 52,25144,70 38,70 
~;00 112,09 102,75 96,38 83,54 74,88 64,70 58,44 52,50 44,90 3S;8o 

~~o,o1 1 Jo.o12 (o.ot3lo,o1sjo,017~0.ozo !o,ozzs;o.o251o,o3o Jo,035 

I 2 1 3 I 4 I 5 I 6 I 1 I 8 I 9 I 10 I 11 

0,05 61,30 48,7 33,2 26,1 18.6 13,9 

0,06 62,80 50,1 34,4 27,1 19,5 11 '7 

0,07 134,10 51,3 35,5 28,2 20,4 15,5 

0,08 65,20 52,4 36,4 29.0 21,1 16 '1 

0,10 67,36 60,33 54,46 45,07 38,00 30,85 26,18 22,48 17,50 14,00 

0,12 69,00 61,92 56,00 46,47 39 ,29 32, 05 27,29 23,56 18,40 14,80 

0,14 70,36 63,25 57,30 47,74 40,47 33,10 28,26 24.48 19,23 15,54 

'J, 16 71,64 64,50 58,46 48,80 41,53 34,05 29,15 25,28 19,96 16,20 

0,18 72,73 65,58 59,46 49,80 42,47 34,90 29,95 26,04 20,63 16,80 

0,20 73,73 66,50 . 60,46 50,74 43,35 35,65 30,71 26,76 21,23 17,34 

' 
0,22 74,64 67,42 61.31 51,54 44,11 j36 ,41) 31,37 27,40 21,80 17,86 

0,24 75,55 68,25 62.08 52.34 44,88 37,05 32,00 28,00 22,36 18,34 

0.26 76,27 69,10 62,85 53,00 45,53 37,70 31,62 28,56 22,86 18,83 . 
0 .. 28 77,00 69,75 63,54 53,67 46,17 38,25 33,15 29,08 23,33 19,26 . 

0,30 . 77,73 70.42 64,23 54,34 46,82 38.85 33,69 29,60 23,80 19,68 

0,3:.2 78,36 :71,08 64,85 54,94 47,35 39,35 34,17 30,08 24,231L0,06 

0.34 79,00 71,67 65,46 55,47 47,94 39,85 34,66 30,56 24,63 20,46 

0,36 . 79,64 72.25 66 .00 56,07 48,47 40,35 35,15 31,00 25,03 120,83 

. 0,38 80 '18 727516654 5654 48.94 40,80 35,60 31,40 25,43b,17 

0,40 80,73 73:33. 67:08 57:07 49.41 41,25 36,00 bt,80 25,80 l21 ,51 

0,45 81.91 74,50 68,23 58,20 50,53 42,30 136,97 32,76 126,66 22,31 

. 0,50 83,09 75,67 69,31 59.27 51,59 43,25 137,91 33,64 \27,46 23,06 

0,55 84,09176,67 70,31 60,20 52,53 44,10 38.75 34,44 28,20 23,74 

0,60 85,09\77.58 71.23 . 61.14 53,41 44,90 39,51 35,20 28,90 24,40 

0,65 86,00 78.42 72 ,08 61,94 54,17 45,70 40,26 l5,92 29,53 25,00 

0,70 86,82 79,25 72,93 62,74 54,94 46,40 40,93 36,60 30,16 25,57 

o;75 87,55 80,00 73,69 63,47 55,70 47,05 41.60 37,24 30,76 26,14 

080 88,27 80.75 74,46 64,20 56,35 47,70 42,22 37,84 31,30 26,66 

0,85 89,00 81'.50 75;08 64,87 57,06 48,30 42,80 38,40 31,86 27,17 

0,90 89,64 82,17 75,69 65,47 57,64 48,90 43,37 38 ,96 ~2.36 27,66 

11 
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~pwGgfGbp fini)WJ\tG SnLGmd 

1. :!6 Jlj1lp~-/r!7 "''ibt/r 1l'fln'lu'i.wft.n•f/;w'i. ~,,(,{' . 'i.wfaw'f~Y"'f 
11'"'.-,.91!~,,.' 

... ) ft."'"f"'ft.s-1"'~ £. "'Y"''l"'J/r~ ~ .. ,,,., .. J • • • • • • ·• • • • 
I') fuG.wft.n"lG."'J/r~ ~n'lbf'nLJ • • • • • • • • • • • • • 

2. 24 tf3Jl}pl!-/>9 ·'ir~l£. ' J3/~l'~ !l'fl"'l" .. ~"'+" .. p, ... <t. ~ ... J.,,. ~~~~­
#r"''I~Y"'I 1l'"'"'9e,_,,.. 

"'J lt"'"'...,'t.9""'J t. "'""''~"''""" ~ .. .,,l' .... J • ,. ) "''"'+""''"''"~ ~ .. .,,.,. .... J • • • • • • 
3. 1 J3;1Jp~-Jr9 "l"'ft."'" £f'fi"'I"L~wft.n'-fll"'~ ~"'J"'l' ~wfa•y~~"'f 

!l'"'.,se~"" • • • • • • • • • • • • • • • • • • 
4. U:.•"'+"'~ B"''~~s/r "l"'l'l'bl'"'l'•l' '1"1'~"'1 £1'"'.-,.Be'i.l.l' 
6. t]owJw~"'ft."'Y"l' """'1/rl~bl' • • · • • ' • • -· • • • 

~pwGgplibp dwJn•uJ\tG UJWJtfmGGbpnLJ 

6 • ~l'"'~Bel• ~ .. ._.-,1 t-1 J2"'ft.Y"'~ Jwft.bl'6" • • • • • 
7, UJ!w+ J2"'ft."w~ Jwtl.l'bu' "'""'';,9 'I"Lf'" 68'/,.~ J,.ul.l'/r 
8. UJ.!•It J2wft.1"'~ J-t"l'""' , .... ,.., su-I·~ J,.,,l'"Y • 

~pw Ggfl;bp hrl.uwUJmmnufn~ 

B. ~-rP J..,.,.,.,..,,., 9bJ,.,,., """'"' 
"') hl'ft.wflwllnLJny • • • • ,• 

~) "'""'~9 '~'ft."'P"'sJ,., 
10. p,. .... ., ... ," ... "~'"""'"l"'"'" .. J' 

.,. ) Jl."'"''ll"' ft"''l"'"l"'l'"'J,.,~naJ • 
~) +"'J"'I"' ft.,;.'l"'"l"'r"'Jw~nLJ 
'I) ftn"l/r"' Jw,ft.6t'hu • • • • 

It _ S•pftpi."'"'JJ.-, l.fh""'"l"'"'" .. J' 

-) ~ ... l'fl-1-~ J •It" {'"""" 
l' I l~ ... ,.pyw~ Jwft.l.ri.""Y • 

12. ••1•/rs c~"''f"'-" .. ;,' 
. •) ,..,-,'IY"'~ . ww/-mwft.'bt.r • 

I'} l"-""""-~ "'"'I- ...... ft.'bhp 
13 ,. ..... ,,,. ... ,"~ •"'t"'rlt • 

u . 8•1rl•~ e•r/rs 2"'r1·~~ • • • ' 
16. D.ti"L""'2"'l'Y .. ~I! • • • ' ' • 

· J.tl. II•JI!"'l'" 2"'1'-l•ie' ubJI.'I."'/r 2"''1-1-"1 • 

12 

. 

• 

o,020 
0,0235 

0,0225 
0,025 

r o,o25 
1 o,027S.· 

o,oao 

I o,022S­
ops 
0,30 

0,012' 
o.ol"'-

0,012'· 
0,015 
0 ,017 

0,015--
0,018:· 

0,012 
0,013 
0,0225· 
0,015 
0,013 
o,~. 

l 

~Gw~wG !MnGb(l 

1'1. II&Atlr'f• J•ena.(', ,,.,~.,,/,..ew'i.wft. ~l'/rJnu&'i.bl'n~/ £. l!"'l'b-
·'f'•-1. .,,_, Cna.ir • • • • • • • • • • • • • • • • • • • • • • • • 

••• nL'flr'lt pnLuwft.wt1w~ £. "''lf'nuu[-~ 1 'E"'.-,.'l"''f ~nuw'i.en" 

.., •• " '•Lir • • ," • o • • • • • • • • o • • • • • • • • • • • • 

11J. llt"~nL'i.1 fa/ruut pnLu•ft.•tY"'~ £. •"Il'""'Y"'~ 'll"n' ~w'i.-
~-, .... 11r6L"'" • • • • • • • • • • • • • • • • • • • • • 

1.n'l\t dw~hphun~ ~RLf'~ PWflW~ zhp•n~ Goubi .. U ' 

:210. U.2•~f.w6 '1"'2"'' fll.enLfii"'Jl' "'"'1"1"'• "' 1f••u'bbrn1 
-.:u. ~-!/•••1'• --+-~1-~ Jwft.hl'h"' .. ,.,~9 ~[ .... ~d.'lkr/r 

2%. "(-f'"t"'~"'l• ("'"- '•rflf."'•• ... ,,.,-,9 "'ltnu'l.hr/r • 
-:t~. b'lh'f'l./r £. 'I"'J2nLtnj Jw9,_,., .. ., • • •• 

'24, UwJ"'-"" Jw9 tuftnLllr • • • • • • • • • 

. ·u~ . /litwft.w'b J"'l''l"''l""'/r'l. £. "'l'""'""Y"'Il'' 9"',.1' Junum•f, 

fl-pil Cirol .,,. • • • • • • • • • • • • • • • • • ' 

28, B•'l.ny/r /unut"'['"LJ"hl' £. 'll"''l•"''l."'6",.ft."''b ft."'-l"'"'--
p-"iil.l' .• .• -· • -· • • • • • • • • • • • • • • • • • • • • • • • 

%7, ·Pit-ft.w'b Jwl"l~thut/r'l. £. unofnrwft.-'1. Junuony "'l'""'"''["'ll' 

%8. ~ .. , .. ~"2"'•"' 1.-Jr ('1"'-'l.lhrn-1. "l"'"'"'~) ••••• 

0,025-0,035 

0,040-0,070 

0,080-,0133 

0,05 
0,08 
0,125 
0,2 
0,5 

0,8--0,9 

0,3 
0,9-1,0 

1--2 

str-fls,e'bb rfr '>fr'lrauiJJ.lr't-'t-'b _ r..IU2_i/_1Ur'tl! itauur "'rb LP" Ufbur,e !; 
A_'l,blo nr r.UIIIIij_IUJ-.j!p j_aurfrbrf!. tJr'kb'b wJ'h'biUa.bn'bur:~L'b• 'ff'UI'bfrs bl'bblniJ, 

.11'-..-;,91/r '>fr'frauiJLP'tiU'tiU'b p'knLfl.a'lfrrl!. ( ~ ) nt J'bJ- J-aufuubrfr '1-b!Uf­

.pn .. J f!fl'fnLf.ij_nLJ' ,!; 'twJuij_u.J- 2./siUf_p (tlb,eij_UIJ-.j!p 'fnrJ-auitsfr ( C£1} J'bJnL­

fillna.flps ( uJ'lJ"Luau't 9)r 

o . 10,251 0,51 0,7511,0 J 1,2511.5 

~hr•oftlr+.•t.-t. l'~ .... p ... .,/rre 

(:) 2 1,56 1,24 I ,00 0,83 0,7 0,61 

!l.'I.JnuriJbLnL 1.. tpnLuau'tauliJbLnL Uf_IUJJ'au'b'bhrfr9 bl'bblniJ, P..f'P 

z-rJ.J-'f. 'f.i/_UI'I.IIIfnLJ'k aur-'lnL{iJnL'bf!. nnn'lJ'aufl P..rau'bs,e'bbrnLJ' J'p'bj_£. · 

-Q,5 d'~/tl_p\ tl-wfuufr 'lb!Uf,en..J' Ufbur,e !; f!.'b'ln .. 'kbl Q, 3 tf/tlp!J-/rs nt_ Uf_lll­

lt..,u• fruit wij_btJr J'btl- tl-wfuubrfr 'lb!Uf,enLJ'' 0,5 tf/tJ.p~-/r9 nt_ Ufauitauul 
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IJ'JIILU 'tn'lJ'i's• nr"fUu'ffo t.m.'iJf! }_n'["'J.""' 2J'P 2_-"'f'JJ'LU'iJ Ulf'IIU'fnL­

fiJnL'iJ'j.bf'{! l"lbw.[! t 'lbf'""lw'hsb'h LU'J.Jn<uUI't 4~n<J phr1_wJ- JbJ-mflJnL'b­

'i,bri''k: 

{/.'I J n L u w ~ 4 ' 

9-pnL'l.m'l.bre_ 
IJ.pw'lnL£1 ;nL'l.[!_ Ur""f"L-

uNr~ 
<;.(' nL'fHn'l.bpe p ;nL'J.(! 

.r;~r~ 

Uw'Lr Ia ·lff"'lt "'1"-'1 0,4-0, 6 11 ""' ~ .... , 0,70-1,20 

llnznl' w1w'l 0, 6 -- o, 75 fd'bf/4 Ll"" : 0,40-0,80 

Uw'l.r J-fr-G. 0,75-0,90 Ufr1fr''b II"" 0,50-1,0 

llnt"l' Jwf& 1,10-1,30 llfr.n ll"" 0,60-1,20 

Uw'l.r lt_n"lfr& 1,20-1,40 J!.pw'l.ue'l./rrfr bl'buw-

llnt"l' ftnUf.f-G. 1, 80- 2.20 
Uf.wurnLJ' pburn'bb [ 5,0-10,0 

Jfurwlt_ uwl"'f'~ 2,0-3,0 
fi' b£14 ~w1ww1uJtl 0,40-0,90 

hr~urw~ uwl:Ul'~ 2,5-4,0 
'Ufr!w't ~"'1"1w1w'l 0,50- 1;00 

mwq.w~ brhun1 1,0- 1,5 
V'w'l.l' ~w1ww1w'l 0,60-1,20 6.Jw,'lwannt-J 

lu Gq}>r I. bnwt~Jm_'hwa/.< t.wm1_wd-.[! m'hb9n'l pburn'bwUJ_IIUIIf1_wt) 

2.l'"'t9.f!P t.ri' funr"<fil JnL'bf!' h=0,80 tf, f.wm LU'tf. flb.f!"Lfil l"''bl!' i=0,004. 
fu;,r'lm-pnr'i-n<fi/ JLUt 'lnf'J w'ti'9l!' 0=0,0}5, zb"fp fJb.IJ-1_"'t).[!p 'f"f'J-,.­

~f.Sf!' <f=}: fTJwt.w'bt.'l.nLJ' t nrnzbl 2_1'" d-Uifuuti (Q)t 
· 'lb'h'lw'hi' t.LUm1_wd-.f!i' tfLU~brbul!' 

w=~h 2=1 X 0.82=0.64tf2
, 

fill'lt/"'d- UJ.wrw'lf'J-1!' 

x=2hVl+f2 2X0.8Vl+F=2,26 u, 

t.ft'fpUI•JLf!'tw~UI'h zwnLU1_i''lf!' 

R=~= 0'
64 

= 0.283 u, 
X 2.26 

"'l'"''I"LfiiJLU'b 'l"rJwfti'se' C=53,78 ('l.br9t,ILJ b'h.f! '"'lJ"Lu-t, 1-fr9 ,. 

brp n=0.015 k R=0,283). 
14 

t.rfo 2"'f'J,{UI'iJ Ulf'W'flllfljtiL'bf!' 

v =CV~ = 53.78 V0.283 X 0.004 = 1,8 tfNII4· 

"'i'IUJ.f'"P "'f'IU'fnLfiiJm'b pbuw'b'h r.nL'hbrnLJ filn<uwurr"-'"-" t ( IU'1_J"L ' 

uUI~ 4)' ~buri.."'P"'r t.ri' d-LUfuue' 
Q=(J) • V=0,64X1,8-=Ll5 u3fllpq: 

luGqftr 2. Gnw'h~JnL'hLUaJ.. t.LUm1_wd-.[! nL'hhsmz ~n"lf>m J w'thrbum 

pburn'bb t.rw'h9.1J-,.,r h=O.S u, 1=0.003, q;>= 1: "hut.w'ht.t/.""1 t nrnzbj 

t.rfr d-wfuul! (Q): _ . 
Cum LU'lJ"LULU't 2~fr funr'lnLpnr'lnLfl ~~'b qnrd-LU'tfrsl! \ n =0,017 t 

m=~h 2= 1X0,52=0,25 tf2
: 

z=2h{1+~2 2X 0,5V1+F= L41 u: 

R=~= 0'
25

·=0.177 tf, 
X.. 1.41 

V=ClrRi =42,3y 0.177 X 0.003=0,98 uNp~: 

Q=(J) · V=0.25 X0.98=0.245 tf3/tl.p~: 

luGqf>r 3. flL'['[LU'iJ'tJnL'iJ f;UIUl"LUJ.IJ- nL'iJ09n'[ p0um'iJwUJ_LUm1_LUt} 

t.rw'ks.IJ-P f.wu,ullf> l"' t'hmftl J'nL'kp' b=0,5 :f, t.ri' funr"Lfl J~~<'hf!' h=O .4 1.f, 

r.~urLU'ti' filb.f!,tLfiiJnL'bf!' · i= 0,003, furrr'l"'-P"l''l"Lf'Jw'h 'l"rd-w'tfrsp' 

n=0.017 I fTJLUt.LU'ht.1_nul t nrnzb l t.rl• zwrJJ Ul'b "'l'"''f"'frl J"L.""f! ( V) 
I.. t.rfr d-LUfuue l Q): . 

"b'b'lw'bi' t."'mt/"'d-.IJ-fr J' LU'tbrbue' 

ffi=bh=0,5X0.4=0.2 tf. 
filrt."-'"~ UJ."'rUI'ffrJ.e' 

z=b+2h=0.5 t-2X0.4=L3 u. 
t.i''lrLUt/LHw'tLU'iJ 2LU"ui"-i''li!' 

(4) 0.2 
R= Z = -r:-3=0.154 tf: 

~bur/..wpLUf' t.ri' 2_Wf'J,{ W<j, Wf'W'JnLfljttL'bf! \ 

V=CvRI =41.17 · V-O.t54X 0.003=0,88 uftlpq. 
t.ri' d-wfuuf!' 

Q=(J) · V=0.2X0.88=0,176 u3ftlplJ.' . 
luG~(e~ _4. Ub'lwtUIJ.I.. t.LUm'I."'J.f!fr t.mlb t.m'bn1_ 2.rw'h9.1J-fr b=0,6 tf, 

h=0,7 tf, q;=L5, i=0.002, n=0.025, -

fllwt.w'bp_1_n<J t nrnzliL V £. Qt 

ffi= (b+cph)h=(0,6+LSX 0,7) X 0,7=L 16 u2
• 
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1,bm/..,upwr' 

v =CVR! =31.24 V0.372 X 0.002 =0.85 uNr~· 
Q=w · V=L 16)(0,85=0,99 ' t1';1/tl.pl}: · 

luGq(tr 5. ~{'{r <hufuul!' Q=0.61 tf3/tlpq. f.('Wh9.J!P [tlb.J!m .. fJ!"Lh[!' 

1 =0,003, n=0,025: 
fflwr.w'bt.'f••LJ I; 'i.wfuwy.fbl uli.lw'bwa£. r.wm1.wrt.J!ntf f.{'Wh9.J! r.mlb 

t_IILhnLJt 

f:'i,'fnLh~tLJ b'b.J! f.rw'b9.J!P r.wmwlfp LWJhnLfJ J~Lh[!' b=0,5 tf, q> = 1,0: 

IJ.'l!"Luw~ 3-ps [!h'f"L'hn~..J .. b'b.J! f.f'w'hs.efr r.frrl.pwtflfr~w~w'b l•htlL/Jw· 

'IPri!' ..£.. =0,83: . 
h 

·~rfr funrn~..p1,~..-&l! ~Lb'hp' h= _b_. =~=0,6 u, 
0.83 0.83 . 

· w=(b+t-h)h=(0,5+1X0,6)0,6=0.66 u~, 

x=b+2hVI+rr2-0,5+2X0.6VI+F=2, 19 u. 

R=~= 0,66 =0.3 u, 
X 2,19 

' . v cv l!l = 29,6V6,3xo.oo3 =0,89 uJllprJ, 
Q=w · V=0,66X0,89=0,588 t1'3N_pq: 

~f'P Jwfuu[! umwstfbs 'iJwfuwmbutJ.w.f tfbJIILPJnL'iJfr!f Uf.W~LUU, WJ'f 

'"l"""f.wn.ntf r:.wztfwf'~l! ~r~'bmJ b'b,e' l!'b'f"L'bklntf 
b=0,5 tf, h=0,62 tf, 

w=(0,5+ 1 X0,62)0,62=0,69 t1'2 , 

z=0,5+2X0.62 V 1+ P=2.25 u, 

-
0

·
69 

=0 307 tf, R- 2,25 ' . 

V = 29, 72 V -;:o-;;, 3=07:;:-X-;;O", 00"""3 =0, 9 ua /tl r 11, 

Q=0,69X0,9=0,62 u3ftlpq: 
~f'fr Jwfuubpfr mwppbr,,_fJJnL'b[! (0,62-0,61=0,01 t1'3NP!J) P'"JJf 

J bt}n,:.P /"L 'iJ. :~ f,/un/..wpw(' 2_('W'iJ9J!.fr l_ wpb ('/! f.(r 2m b'iJ [!'btn ptJ.w.ft 

fuGq(ar 6 • . /utr'lntfw~p mrwtfw'ffrJ/!' 0:::=200 tftf, funp'fnLpn(''f"L­

P,jf''iJ 'f"f'J;,~frfJl!' .n=l=0,012, fru't fJb.J!nLfJJn~'bl!'' i=0,02t fllwr.w'ht.tfnuj 

l 'nif,:,Zh 2.rfr Jwfuul! (Q): 
- .... 

16 . 

w= nD2 = 3,14X0.22 =0,0314 u~ , 
4 4 

z =r:D=3, 14 x o.2=0.6Z8 u, 

R=~ ~,=_Q_= 0,0314 _ 0.2 = 0,05 lr, 
. z 4 0.628 4 

V=CVi<T =55Vo.o5 x o.o2=L74 uf•lll'F 
1,/ilnl. wprup' 

Q = tu • v =0 .0314 X 1. 7 4=0 .054 7 tf 'J •I p t1, 

h•&qfor '7. ~''" .ftuptul!' Q= 0.06 u·'Nr't· 2.f'P zwpt!Jw'b LU('LUif'lL­

fiJmi.l!' V=l.O tl"t•lpll' lfJ ... r.wi.t.'l'ILJ I; nrnzbl "'"'l"''w~fr m{wufw'lfrrtf!l 
~('P .Jwfuuf! nrnzuuf bh.[!. r.JnniLJWf pwhwaftntf' 

. .-:IY /"'40 1 13 / (f Q=m. \=-- · V, "r"'b'IP!J D=1_. ---= , 1 ,' -.: 
4 Y -o=V 1t \r 

D= ... / 4X 0.06 =0.276 u: 
V 3.14 X l 

llmm'!ttfln('Utp r.wJ wawjh f!btf'ILbllt rJ' £'&.[!. f.nt'ftll_bh fun'ln1LU~ 
2:;o UU Ulf <UJ IU'f<fntf, npp . 'fbUf.[!.tiL J Pf'W~Wb W('Wf11L{tl jiiLh[! \ 

V=_±Q_= 4X O,Of? . =L22 u{tl I: 
r.D~ 3 . 14X0,25~ P 1 

h•Gqfor s. rq,ut:.w'&t.'l"'-'' 1; ,,.,2 ~sl 'lb"'P t.rr Jwfuul!, h[tlb yLmp 

!''P r.ruJh[trL /IUJhmftl JnL'bf! r.wtJLUuwr I; .12 If: lunpnLfJ JtiLhbb['/! l_wp­

•/w,} b'& .'j ~l.mmJ' frrwf'P9 2 Jkmr f.l.n.,.rfnrmft!J"'h tfrw (b~-=2,0 1f). 
h1 = LO u, h2= 2,0 u, h3=2,5 u, h

4
=2,0 u t.. h

5 
0,5 u (lit1. 3, q): 

111 nr'lmrnr1 mp J~»h ,,,.Jw~rsl!' n=0,035, r.m'&r P"i!"' ft! 1m 'hi!' i=0,302: 
1
1 b'is'l whp r,,.,,,IUJ .J!P J LU~brb"/! \ 

t•J= l~ (h 1+h2+h3+h4+h5 )=2(L0+2,0+ 2.5+ 2,0 + 0.5)= 16,0 t1'2, 

fii'2.'Jw.f "J UJI''"'IPJ /!' 

; =- l ' b~ +Vb~-t-{h 2 -V +Vb~+(h3 h 2) ~ + ~i b +(ha-r~.r -~· 

+Vb2

+(hc-h5r +V b2 -t h ~. =v 2~+t" +V 22+(~-1)~ + 
+ 11 2 ... (2.5-~r + {~~ + (2,5-~r+ v 22 +(2-0.5) 

= 13,2 tf, 



'>P'fl'"'"JLPI[tu~tu'b zumtu•/fr'le' 

R=~= 16.0 =L21 u~ 
X 13,2 

~pJt ~mJul,Jr ~w!fnuf-e: J?p,..'by.e.'hbrn.J £. 'lbu.!•r .n•/ """"'I trfr Jmfu­

ue nrnzkL"'- r.,uJ'~I' "ibm$ !; t"'"'"L l[b'h,J.m'bfr r.,..u,JwJ.J!fr J',..~brku/! 
( m) "- trfr 2-rJJ' ,..<;, -rw'l"'-1! 1,,_<;,1! ( v), 

"b'b'lw'bfr r.wu,Jwd:.J!fr J',..l[bpbue t"'fm.J' b'b Lwrfr /,_ 'bza~an'lbrfr 

o'l<;,,._p I"'J' P' 1.-rfr 1.ra~ ""'1.wua~r r.bn-•Jnr•"-1! I"''' p 'bza~'b.u~n,_J' h'ir 

~bmbp, l"'J'e d'f"'-J' b'b J'p wffr9 J' JIILUe /,_ U1Uf.UI 'hz•LUIJ- J/bwbf''"-J' 'bzw­

dn'l.bpmJ t"'f"'-J' b'b li'P funpn'-[cl !"'-'b'hbre• l,nuw'b.!Jfr 1/b'b'IIU'bfr r.u.~m-
1.-J.!Jfr e'h'J fi,UI'j,lllp J' Ul~brbue nrnzb l"'- f,UI,J"IUJ' 'f"'-'f wrnuf Ji'j, f_ U11p11'-'f­

'bbpfr!J ULnU191Uq IIIUIJ'fUI~IU'j, J'UI~brbu'bbri!l 

J?rfr 2_tupJJ' Ul'j, tupUI'fnl.p 1"'-'j,e l_ a~rfrb l"'- r..J' Ulf O 'fUltu'fnJ'~IIL J' b'ir 

l"'l"''b'hkr, "imm-'b'hkr, ptumnJ'bmrbr £. "'ll 'l"rd:fr.J!'hbp ; 

~n'ltu'b'bbrfr J'frp_n9ml UIJ'U''l"'-1! 1"'-'be twrfrbL"'- r.ullf wr r.num'b.J!fr 

"'-'l_p'f mb'[tuJ'tuunLJ' 'bztu'bUI/fnLJ J.'j, 'flfutu1.nJ' nuz'fuili,tuUIUij.J!e• puff 

'bptu'hfrs 20-30 tl r.bntu4_np11'-fill.u'b 1riU' 4_brfr'b IlL umnpfr'b "'-'f'l_IUr.UI­

UIIU(}J!'j,bre: "b'bij~'bfr r."'m'J"'d:.J!fr J' ... ~brhue t ... 1unJ' k'b '1-ifuu"J"r 

nL'f'l_IUr.UIUJUIJ .J!nLJ' £. npn 2_11Lif 2._/'P J.ufuuf!l IJ.p-'fn'-f.J J"'-'j,e l_ IU"IIJL.J' . b'i1 

r.bur£.1/Ul fl.r"i· 5-8 utf mrUIJ' "''lttn1. £. 3 -5 utf. P-rarn'-fil i-J' p "'"' r 
mfrs "i"'mr"'u"'"'J l"'l"''be '19"'-J' k'b li'P J'b2._' r.nu"''b.J!fr J'frt_fr'b .r a~unul 
4_brfr'h "'-'l'l .... r."'"'"'J.J!fr9 J'fr .e-'hfr J'bmr 1_brb_. brr- 'iuu t; .... u'b,._J !; 1_brfr'ir 

"'-'f'fUit;,"'"'"'J.J!frt. '1-P"'"I''le "'2P"umby'b"ul !; •J-u·~b'h'".~"'+f'• Jrulf 
b J'P t;,Uiu'bnLJ' !; uurnrfr'b "'-'f'l_..,t;,UIUJIUJ ./JP'j, \ ~UI'j,'f'j,/s9'j,,,_,( !; Ul J'bl 'izm J" 

b'b "'It JwJ'U1'b"'~"'J'fr2_n91! (t), "I'P e'hf.J"'91!"'-J' l"'la~'b'b .u'b!Jbl !; •Jh­

rfr'i. "'-'l'l"'r.wmwd:.J!fr9 .fJr'i·tli umnrfr'b IIL'f'l_Uit;,UIMJUIJ.J!l! (L) : !lwfnuf­

tbre "ib"'.IJ !; ~r~'hbl J'fr .J!"'ilfr "'<;,'l .... J'' 

~"'l"''bfr J'fr2._n 9"" "I'" 2_DLJ' b'b r.nu ,.tl!fr J' IU~IIrbu Ul JL•'h wr"''l"'­

P 1"'-'he' 

~p .. b'l l,rh-;e' . L"'l.u'b'bbpfr "'t9J''"'b J'frlfr'i. ml..n'lmfdl"'-'b'i' !; -( 1/UJr~J ... t-

l.br•"/): l.nu;.,t.J!fr J'frtfr'b "'i''"'l"'-fill"'-te' - ---

V.r~1=KV.rwlj uftlr~· 

,r,,k'l K -t' •frnfuw'h9 J' -t 'l"l'J"'lf_fr9 'h !; J' '"~brbu a~tfr'i. IUJ'"''l"'-fill"'-tfrs 
1fp2._fr'h 1UfU1'fll'-fil JIU'i. UJ'b9 tbln'- f,IUJ' UIJ'I 

f:J.u,.'h•Jwil ll''"'b9.J!'hbrfr t;,'"J' '"I' K -Jr J'bJ,._filJn'-t'b 1!<;,'1"'-'bm.l b'b 

o ,7 -0~8, :.,,'l'"Jfr'h r,,._'bbpfr r.-J' '"I' • brp 2.rfr •lfrp_fr'h funr"'-fl 1"'-te 

•r".IJI' !; o,.; J'bmrfr9' K=0,55-0,7, fru~ brp trfr J'frtfr'h funr"'-fill"'-<;,1! 

..tbJ /; 0,5 J'bmrfr9• K=0,7 -0,75: · 
loGI)far 9. CJ.burfr · 2._/'P (,IU!bl"'- l'"J'hmfiJJn'-'bl! 8 U !;, Ju11plnfiJJnL'h­

~LI'f! t_ a~f1_ ... J b'b brb.IJ ~bm,._J', ,fJrJ' tw'b.9Jr9 2 tf r.bn'"1."rn•fd J'"'b .fr"' 

(b=-2.0 u) , h1=L0 tf, h2= 1.7 tf, h3 1.3 tf: t/..brfr'h J,_ umnr~'h . "'-'r. 
"l"'t;,.IUulwJ.J!'hLrfr J'frlb b'I_IUJ r.bnu.~1_npn'-filtn'-'be' . L~50 tf: -

fl/"'t;,w'h2._•/"'-'f !; npnzbL 'lbmfr 2./'P d:a~fuue, l_IU•frbtn4_ 2./'P 2"'r_JJ',..';, 

-r"''l"'-1! tm 'he l "'l"''b'hbrfr J'fr2."9"1.' 
CJ.bmfr ftb'b'l,..';,fr r.a~m.f'"J .~Jl• J' -~bpbul!' 

w=b(h1+h2+ha)=2(LO+ 1.7 + L3)=8 u2
• 

tl=44 till~· t2 =47 tlr~· t3=45 tlp~ . t4=48 tl11~ "- t5 =46 tJ.pq. 
p1'1_UJ'f.'i,brfr Ul'j,9J' tu'b J' frtfr'h m£.n'f11L{cfln'-'be \ 

t1 + t2+ t3 + t4+t5 

5 
44+47 +45+ 48+46 

5 

50 
V.ru.11=-·-=L09 uftlp'·· - 46 '1 

46 tlr:'l· 

LO+ 1.7 + L3 = 1.33 tf. 
3 -

ll'~ z"'f.JJ' ,..<;, Jfrlfr"' "'l'"''l"'filz-te' 

V .r1· ~=K · V.rw1J=OJ75X L09=0.82 uftlpqt 
.Z.I,m£.wp,...r 'lburfr trfr d:wfuue' 

Q =(•J · V.r~t=8 .0X0.82=6.56 u3/tJ.r~· 

.. . 
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tPn.er 2.1'"''bs,c'bbrfr ufr Jwfuub[.'b ,.'bJ'frl"'"'bu ~"'l'hlfr t l 1111frbl 

ub'ltu'b ... at.., hn. ... 'b~JIIL'btuat.. t.. UIJl u:fr'"lfr lr-t-+-lr-P-+brm[: 

.s!rfr JUifuue u-fiiUipbrfr Jfrl"9""- nrnz-Jnuf t t.bmt..J"'l ru.~-

'b-at..brn-J. - r---
ub'l"''b"'at.. lr"'filwpfr ""'""'r Q=L86 b · hl: h u3NP4· 
bn.-'blfJ"'-'bUiat.. lrUifil Ul+fr ""'" "'f Q = 1.4 h-. 2 

l(
1/tJ plJ• 

nrurb'l b-'b lr"'[Jwpfr zb:f.[!/r l"'l'bmflJm'b'b t (ti'J. / 
h-e' uUiflw+fr zhJ.cfr "-r"'Jm[ t"Uir/tt/_-n'l ufr zbl'u.fr ""''"""'­

I"J"'-'bl! (tl'), nre l"'P"'-'' L'b f_fUifilw+frs 1-_2 ll' t:.bnuiiJn-

f"'-{J 1,.,.-, -•lr"'' 
!i!rfr J-fuue r.bzurmfiiJUIJp nrnzbL"'- t:.-J·wr ~UirLtfr t oquuJhL ..,'l-

1"'-uUI~ 5-frs• 

luGql:ar 10. Ub'lw'i.Uiat.. frUIPUI+fr zbsl.efr l"'l'b"'{"J"'-'be' b=0.5 u, 
filwpqn'l lrfr zbrurfr t,UIUUIIII{JJm'be' h=0. 12 Ut 

fTJUI:.UI'bf_IJnLd t nrn zb l f_fP ,)UI/_uUf!_l 

Q=L86 bhl/h =L86X0,5 X 0.12V 0.12 =0.0385 lPNfllF 

luGql:ar II. Ub'lUI'bUiat.. lf"'flw+fr zl"f.efr l"'J'b"'f"J"'-'bf!' b=0.6 tf. 

PUI+-Jn'l l_"" zbru:fr r.UIUUIIILPJII'-hf!_\ h =0,16 1.1'1 

fiiiUr. ... 'bp_qn'- J t nrnzbl p_rfr Jwjuue: 

Q=L86bhV11 =L86X0,6X0.16V' 0.16 ==0.0714:! ,r:1/ 4P~' 

f:uu: ... 'll"'-u ... lt S-fr, brp b=:).6 u t.. h=16 ulf, ,),._,/_uue' Q := 

=71.42 t '1lPlt' 
luGql:ar 12. l;,.u'J'blfJ"'-'b~~~at.. !rUifil-•frfr -Lr-1""- ft1LU+•L"'1 lrfr z'•t•­

urfr t. ... uu:mfiltm.'be' h=10 uti': fll ... t. ... 'bp_,fn'-J t nrnzbl !ffr .JLUfu'"f!' 

h 1uJ) 
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Q=L4 h"i•= L4XO.l':2=0,00443 u·3t~plF 

l:uur Ul'l.JIILUIU~ 5-p Q=4.43 lf\t(llF 

lJiz'l"'<t.wJ.J. frwPwsf• 

2bJI'P 1"'/'mLPJ"'<t.e ((b) uJ) ":./a bn IU~I:tJna. ~ ... "'' 

I I I 2.:1 :w 40 iW 

I \ 

' 
60 I 

i5 
!l'"'p ... q. IQ 

= 1 ,4h''l• . 10 001 

Q = 1,B6. b. h{h. 1000 

2 4 3 

2,0 
2,2 
2,4 
2,6 
2,8 
3,0 
3,2 
3,4 
:~,6 

3,8 
4,0 
4, 2 
4 

4 

4 

5 

5 
5 

5 

5 

ti 

6 
6 

6 

ti 

7 

,4 
,6 
,8 
,o 
,2 
,4 
.6 
, 8 

,0 
,2 
,4 
,6 
,8 
,0 
2 7, 

7 ,4 
7 ., 
7, 
8, 

'3, 

8. 
8, 

8, 

9, 

9, 

6 
8 

0 
2 
4 
6 
8 
0 

2 

2 

1,32 
I ,52 
1, 73 
1,95 

2,18 
2,42 
2,67 
2,!-12 
3,17 
:.l,-44 
3,72 
4,00 
4,30 
4,58 
4,88 
5,20 
5,51 
5,83 
6,17 
6,50 
6,R4 
7,18 
7,53 
7,89 
8,25 
8,62 
8,98 
9,3) 
9,75 

10.12 I 
I 10,53 I 

10,91 
11,32 
11,72 
12,15 
12,56 

-

3 4 8 

- - '-- - - 0,08 
- - - - - 0,10 

- - - - - ' 0,13 

- - - - - 0,16 

- - - - - 0,19 

2,90 - - - - 0,22 

3,20 - --- - - 0,26 

3,50 - - - - 0,30 

3,81 - - - - 0,34 

4,13 - - - - 0,39 

4,46 5,95 -- - - 0,45 
4,80 6,40 - - - 0,51 

5,15 6,87 - - - 0,57 

5,51 7,.'34 - - - 0,63 . 

5,87 7,83 - -- - 0,71 

6.24 8,32 10,41 - - 0, 78 , 
6,62 8.82 11,03 - ~ 0,86 

7,06 9,42, 11,65 - - 0,94 

7,40 9,86 12,34 - - 1,04 

7,79 10,39 13,0 I -

I 
- 1.13 

8,17 10,81 13,67 16.34 - 1,23 

8,62 11,49 14,35 17,23 - 1,34 

9,03 12,04 15,06 18,07 - 1,45 

9,47 12,62 15,77 18.93 - 1,57 

9,89 13.19 16,50 19.80 - 1,69 

10,34 13,78 17,25 20,67 - I ,81 
10,78 14,38 17.95 21,56 - 1,95 
11,2.3 14,98 18,72 22,46 28,07 2,09 
11,69 15,59 19,50 23,38 29,:.!5 2,23 
12,15 16.20 20,24 24 .31 30,36 2,38 
12,63 16,84 21,06 25,25 31,59 2,53 
13,10 17,47 21,83 26,20 32,72 2,69 
13,59 18,12 22,65 '27,17 33,97 2,86 
14,07 18,76 23,43 28,15 35,15 3,04 
14,57 19,42 24,31 29',14 36,46 3,2:l 
15,07 

I 
20,09 25,11 30,13 37,67 3,40 

. 15,57 20,76 25,97 31, ~~J 38,95 3,59 
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2 3 ·1 4 1 5,16 17 1 8 

9,4 - 16,08 2!,44 26,84 132,17 40,27 3,79 
9,6 - 16,60 22,13 27,68 33,19 41,52 4",00 . 

9,8 - 17,12 22,82 28,53 34,24 42,80 4,21 
10,0 - 17,64 23,52 29,43 35,30 44,16 4,43 
10,2 - - 24,24 30,31 36,36 45.46 4,65 
10,4 - - 24,95 31,19 37,49 46,78 4,88 
10,6 - - 25,68 32,09 38,51 48,13 5,12 
10,8 - - 26,40 32,99 39,61 49.49 5,37 
11,0 - - 27,14 33.91 40,71 50,85 5,52 
11,2 - - 27,88 34,84 41,8il 52.26 5,88 
11,4 ! - - 28,64 35,78 42,95 53,67 6,14 
11,6 i 

29,40 36,73 44,09 55,09 6,42 - -
11,8. ! 

30,16 37,69 45,23 56,53 6,70 - -
12,0 - - 30,93 38,60 46,38 58,01 6,98 
12,2 - - 31,71 39,64 47,57 59,46 7,28 
12,4 - - 32,52 40,65 48,78 60,37 7,58 
12,6· -- - 33,32 41,65 49,98 ~2,47 7,89 
12,8 -· - 34,10 42,62 51 ,15 63,98 8,21 
13,0 - - 34.87 43,64 52,31 65,46 8,53 
13,2 - - 35,68 44.62 53,53 66,93 8,58 
.13,4 - - 35,37 45,61 54,55 68,41 9,20 
13,6 - - 37,31 46,~7 f)5,97 69,96 9,55 
i3,8 - - I 38,14 47,68 57,22 71 ,52 . 9,90. 
14,0 - - 38,97 48,69 58,46 72,97 10,27, 
14,2 - - - 49,79 59.72 74,68 10,64 
14,4 - - - 50,82 60,98 76,23 T1,02 
14,6 --'-- - - 51,87 62,26 77,83 1L40 
14,8 - - - 52,95 63,55 79.43 11,80: -
15,0 - - - 54,03 64,84 81,05 12, 19, 
15,2 - - - 5~,12 66,13 82,68 12.00: 
15,4 - - - 56,20 67;44 84,30 13,02 
15,6 - - - 57,31 68,75 85,97 13,4~, 
15,8 - - - 58,41 70,09 87,61 13,89 
15,0 - - - 59,52 71,42 89,28 14,34 
16,2 - - - · 60,64 72,76 90,96 14,78 
16,4 - - - [61, 77 74,11 92,65 . 15,23 
16.6 - - - 62 ,90 75,48 

I 
94,35 15,68 
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1 

16,8 
17,0 

17,2 
17,4 
117,6 
17,8 
18,0 
18,6 
19,0 . 

19,6 
20,0 
20,6 
21,0 
21.6 
22,0 
22,6 
23,0 
23,6 
24,0 
24,6 
25,0 

I I I I 
. I 

2 3 4 5 6 7 J .a 
• . 

·. 
64;04 76,85 96,06 16,16 

-

65,18 78,22 97,77 16,69 
66,34 79,61 99,51 17,18 
67,50 81,00 101,3 17,64 . 
68,66 82,40 103,0 18,17 
69.84 83,81 104,8 18,69 
71~0 85,25 . 106,5 19,26 

89,56 Ill ,9 20,86 
-· 92,43 115,5 22,04 

96,85 121,0 23,80 
99,82 124,8 25,05 

130,4 25,9 
134,3 28,3 
140,2 30,4 
144,1 31,8 
150,0 34,1 
154,0 35,6 
160,0 37,9 
164,0 39,4 
170,2 -41,4 
174,4 43,7 

3. ShPl>Sflf'l> U.S.. 11 flll11.0'l'l U.UOl'-P.BO~'bl! J!"l1411 'b 
Junon'lm~P.~U.lff! 

Sl.pfunnppwJf. p'bw~u/il fun'bw4_mfiii""'P "'IAf"'"""".,.,}mfiiJ"L'bf!· nrn­
zb[nL t,.,_,,f "'(' Ul"iJf\('wJ:-bzur {- r.w;_4_p sun."iJb[ fun'iuu4_nLfl JW"iJ J' nun.p"iJ nL 

bL~I! ~ ""'"'l.P'b r.bpfJpt' urb'lnul'tbp'b nL 'l"L"I'2.P"'9"LJ'[!' Sh'lnuf'bbpfr 
'#"LJ',.,pp t;,.,('.,.phpnLfiiJnL"iJf! 'l"l"f'ZPU19J'wt "iJ~.,.,..,f.,J"p ~nt_4_nLJ" t-· 
t.f'wJp"b t.wz4_b~znf. 'I"I',}"'~P9' 

~/'"'Jp'b t...,z4_Munf. 'f"I',}"'~P91! ~-rbLf. t- . umw'b,.,L llo. S. Ub;Jw­
tp'bn4_fr J"hfiln'l-•4.' o'lbr&.,Lfil.,.pw'b.,.~w'b m4_Jwl"bbpfr f.pJ'w'b 4_rwt 

~I'"'Jfr'il ~'uuz4_£-~;_np ~wJ' t.l'"'t.brJ'.,.~,'iJ (t.p'fpnfilbpJ'frw~.,.'iJ) 'l"f­
~"'"-P91! (K) umw'b"'L"L r.,..,r "'I' 'bw . "''""'l"'r'JbL t- "I'"Z"'~P ,,...p cf_. 
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,( UlfJUI~"'lr!w'i.Jr ( Ultfu4_-, mwu'i.orJ-~fr k "'Jib, bpp t> 10°) urb'lnuf­

'i.brfr 'lnuf!Uirf!. (l:P) p-J"''i.bl -J'I 'i.nLJ'i. J-.r-'i.-~-zn_w'i.fr t.hr.fuiU­

mfri.-'i.'i.brfr f"L.f!Uirfr (Et) 10 Ulb'fUI,( 4_rn,ep-9pUIJ .fbJnLflJ"'b 4_r-• 

"'Jufr'i.,e'i.' 

K= EP 
. Et:lO 

J?rUI2_br.fw~Wh 'f"rJUI~frs'iJbrf! f','i,UirwrJnrmfiiJnLh b'i, Ulwffru "f.Uir­

'lbf 4_b,bmwsfrnb 2_r2_Wh/r JvnhunJn<flJwh "fUIJ,(W'iJhbrf!.• UIUif urbrfrurn­

rfrUIJfr ,.,Uir.UIUJUI~Whf!' ph/UI~Uih Jvn'iiUI4_nLP JUI.r p Ul"f.Uir.nrNUIJ Lfr'i,bfnL 

mbu-~bmp,'J1 J.. nrnzbf t_nr nL brwzur JUI.futhW~U12.r2_wh'iJbrfr u~fr'lPf!• 

4_bp2_f!. b. urkn'lnLflJnLhf!: 

Qnr J.. bpwzm JUI,(UI'i,UI~Ur2_p2_U1hhbrfr u~u4_U["'- J.. 4_br2_whUI[nL 

tlw.f~bur'i.brl! nrnzn'l orbrfr Pfr4e r.wz•JuL.r b'i. r.bm"-J"'l put'i.utaknrJ' 

c - K-b d+ts. 
a-b 

nrmb'l K-'i, U/Uir..rUihwtfr'& 'lnrJ-~fr9'i, t (1,0' bputzmfr J-·'-"'-~"'2l'r-

2_UJ'ilfr t:,"'""'r J.. 0,5' tnr Jw.f-'i.w~-zn-"'1• t:,-.r"'r)• b-'i,' 
Ul.ruw~-'il lr-lbr"-~"'"' 'lnrJ-~fr9l! nrnzr/n'l uutf..fw'i,fr9 

s-.tr, 

a-'i,' Ul.rUUI~W'il 2.r-2.br"-~"'"' 'lnrJ!."~P91!. nrnzrfn'l U/Uir..r-'bfrs 

P-rar, 

d-'i,' K 'l"rJ-~fr9 rnhb9n'l orbrfr Pfr•le UI"U"UI eilfJ-9-e"'"· 

15-1!. t:.utul/lwurnLh Pfr"- t. nre J/UIIlUIJnLif t ""'"'9"/UIJ .fb6nL­

filJnLhf! Ul.fu4_UI ~bufr'i, 4_brw'lrblnL f.w.f-r: 

!!nr k brwzur Jw.fw'bw~-Zrlw'i,'i,brfr u~fr'lPI!. n[rnzbLfru b Ul,f,J-

4_bnfr9 "-z4_m.f /.'i, orbrfr Pfr4e' c. nr"'.buqfr UUJIU'iJUI'i. "'.wr:.w'b2rln'1 

. Ul.fuUifJprJf!.l Qnp h bpwzur JUI.fw'iJUI~ut2_r2_tu'i.iJbrfr 4_br2_f! npnzbfpu 

O'f"'''"L" b'& bnLJb pU1bUiakfrs· PUIJ9 orbrfr IIUJUI9""'J filfrrJe' c, t:.wz-

4_nL.f b'i. nt_ pb "'.fu4_w 4_br2.fr9• "'tl b 'l"l'Jru~fr9 m'bb9n'l Ullfurjw 

U~l[PP9 1 

lo&qf.r I. flrnzbl tnr k br-zur clut.fUibUI~UI2.p2_Uihilbrfr u~fr'lPl! I. 

4_br2_f! l;Uit:,trL.fJUih/r .2_P2_ut'iJfr f.ur.futrl o,.~r 2_/sptfu.wurJrf..Uib'iJbpfr /._ mb­

'fnL.f'iJbrf. .f/r2_fr'i. P-'l·r-.r1- "'"-t-L"'bril eum "'"fru'iiLrfr pbr4_"'6 b'b 

WllJnLuutf[ 6- nL.f I 

2 4 

I 
... I IJ.J , ... 'u "I' .... .... 

~ 
.... .... ... 

~ I 
.... .. - ~ = ~ s ..., .... ..... ...... ~ ""'"' 

.... .., o7 krl. .. ._pwpw'uw~ w'u .... 
I 

~ :. ~ s .... 
"" 

3 t 
~ - ..... 

fnp.)n'u'uhl'f!. ~ ~ ~ ... • ~ ...,. ...,. c ...,. --
O,Jo .... r .... t..,'u ·lf!tf!'u thr-Ill 4 I I j I I I I J .. ,. .... "'"''~~i!. (t•c ; , 18,1 21,2 'n ,7 25 , 2 i 20 I3, I 6, 4 

Sh'ln'-~":._~l'~p2~~J·'u wJ-1 38 I 42 I 28 ! 12 I 7 I 6 I 25 I 31 

.i!rwfhrJ~!;),(I(?_."'~Po-~l , ll I 0 , 75 10 · ,441 0,14 1 0 ,09 J 0,10 l O,b2 1 1,65 

J?r-2.br.r·u~-t 'l"r.t-ltfrs'ilbrfr .fb.t,mp,m'i,'i,br'i, eum -.rpu'i,brfr 
nrnz•Jm.f b'i. r.bUJkt -L p-'i.-akn4_' 

''P 
K==-""'-

~t: 10 

Orf.'il-~ . Ul"frPL w.f U"UI r.-,r-r \ ~t=l },4 X 30= 342°, EP=38 uu . 
m.rbti'i,' 

38 
K= =Lll: 

342 : 10 

0,5-0A4(Vl) 
0.75(V)-OA4(Vl) 30+ tS= 2 l or· 
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2,0 

1,5 

1,0 

o.s. 

0 

K- b 
C= - - d+ 15 

a-b . 

-

~ 
37or 

I 

-~ I 
I 

~,.19..!£. I 
I 

:"'-.. I 
I 
I I 
I I 
I I 
I . 

10 20 10 20 10 20 

~- U'U.31'U ~n,.tru 

_0_,5_0_,1--'-(l_X.:.._) -30+15=38 or 
0,62(X) -0,1 (IX) 

I 

l7 
2&or 

1: 3801' 
I 

/• I 

/ 
I 

~ 
I 
I I 
I ' I I 

I 

10 20 10 20 til 10 10 -,;0 10 !io 

\'otoLI'U O\nY~nu Ut~ITW nl!~r.~rrt.r l.fi3GitFGI' 

1/IX+33= 8/X ' t"f JwJ'w'b"'i"'ZI'l"''i..fr •Jb/'PJ!' 
U.luUJ.frumJ , k{'"'2m/!. wlwuf I; 24/!V -/r,9 J'fr'i..t l.. 26/X, /!.'i..'lwJ'b'b/!. 

186,1 or•, fr uit ;l."l' Jw rf"''bw't.•uzN_"''b/!.' 9/Vl-fry offr'i..tL. ' 8fX, l!.'i..'f&uJ'b'i..l!. 

122 or: 

luii'l}tr 2. flpnzhl ·;u.!'pfr!t fr Zf'l'."'ufr wUJ_wt.n'/.•JwJriL[JtnL'i../!. p'i.."'llw'i. _ 

frrn'i.w JJrnfiiJw :fp: O'lfr l ''I"f"' umfr~"''i..'bhpfr L. i.nh'lnuf'bkpfr J'ftl'.fr'i.. pwq~ 
J'wf/."': mj ;w{iJI, _.,'it :[! 'lm ;.w J'ftu'bbt'/' pkp•JwJ b'iJ_ tutlliiLIIwf/ 7-nLJ': 

U.'fJnLUW" 1 

~ 
I I I 

... I 
""" 

... 
.; .... 

I 
\ 

• .. 
I • .... .., 

I 
...:... 

I 
• s 5 .... ..... s .;; - , :r 

l • -;; .,.. """ • ._,. ~ ~ ::::, .._,. 
'1 f' 

. 
I 

~/;l')..,uon[• G.w'bc \ 
I 

Oqp wJu..,~w'• Jf.fl·"' 15,1 18, 8 19,0 \ 15, 4 9, 8 
(t°C) - -- --

b'lnJ'blrpf.t 2/;l'on'i. w •funLJ (P JJ} 72 55 31 27 58 s 
--

l'"' :/;pJ.u jwh 'f ·•l'!)cn ·[/.t{/'•"('l'. ( K) ~ 

I 
1,58 {),94 0 , 527 0,585 1, 91 

·- I I 
I I 

26 

ll.rflfrllfr 2rt. ... 'bl! tnr Juulw'i. ... +w.zrr_w'i.. tm'i..fr, .ew'i..fr nr pn[np 

ulllfru'i..hrfr K>0,5~frsr flrnzm.J h'i...e l.pwzmfr JwJIIM'i.UI~U12rt."''b/r . 

u~fr'I.Pf!• 

C= K-b · d+15- 1- 0'94(VIl) · 31+15=18 opr 
a- b 1,58-0,94(VII) 

Ymutg1_-.t JkJnL{iJJnL'i..[! orhrf. [Jfr1.'i.J !;, "PI! uthm.e !; l'uuz1.kl b 
'fnpJw~fry nL'i..h,qn'l wJ u1_w 1_krt.fr9 ( u11Jtw L 'fliUJJ!"'·J' t.nLLfru) , npUJ_bu'l.fr 

mnw'bw'i...[! Jk'l r..bmw.fJp.J!f"'l wJ'uwfilfr'/f! t U.JuUJ.frun1_, kpwzmfr JwJw~ 

'irw~wzn.w'irfr u~fr'lPI! li.nLLfrufr 13wi. !;1 l;l'"'2mfr JwJ' wi.w~wznwi.fr 1_hl'1.1! 
npnzklnL f,wlfwp O'fm1_uuf Uf..f! f.nLJf. pw'irwa/..fry, J'frwJ'i.J opkpfr •um",;.g~ 
,,,..J filfr'/1!. r..wz'/uLJ' k'ir.e. b 'lni'J"'Ilfr.q mi.bsn'l wJ' u1_w u~'I.Pfr9 ( m'/.lwl 

'JkUJ..pmJ ukutmkJ pkp), 

C=K-b · d+15= 1- 0 '585(IX) ' 30+15=19/IX: 
a-b L91-0,585(1X) 

Utm'lfrumJ, kpwzmfr JwJ'&u'i..&u~"'21'2._"''i../! mluiLJ !; 13{Vllwfr9 
Jfr'i.z.L. 19/IX, ei.rpuJ'k'i..e 69 op: 

lu6qfar 3• flpnzkL Z, ... Lfr'i..fr'i..nlfr Z/'2._"''i..fr WUJ_wf.n1_1_whmfiltnL'i..f! 

p'i..wqw'i.. Jun'i..w1_nL{J J&uJ' p: O'ffr 2._kpJ &uuurfrluu'b'i..bpfi /.. mk 'l_DL J''i.bpfr J'frt_fr'i.. 

p&uqJ'wJ' JW m1.Jwl'i.Jkp'ir f!UW wJ'fru'i.Jkpfr pbp1_wb k'i. LUilJDLUW~ 8wnLJ' l 

Oqhpltntfl,;,ptu&wftw& 

'l"f'hnlr'ubr 

IJ.Jfrul.bp 

.I 133 

1 4.02 

114, 1 116 ·5116,4112,7 

1 126 1 84 1 .60 1 59 

1 2,9811.64,1,1811,54 

ltwLfri.p'i.nJfr 21'2._"''i./! tnr /.. kpwzmfr J ... J' ... 'i.w~wznw'i..'i.bp tm'hfr, 

.fJ"''i..ft nr pnLnr ,..J'fru'i..krft K>1-frs· "'Jufr'b..e'b' "'l'f Zl'!."''i.fr 'IJ"Lilw~ 
m'i.mkuwl,IU'b IJm LLnnLpw'i..krl!. J'frt_fr'i.. urwr1.UI UJW JJ w'b'i.kpnLJ Lrfr'i. IUUJW­

Ii.n1_1_wJ k'i. p'i.wqw'i. Jun'i.w1_m{J 1wJpt 
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l,n'lfr w~urpt/_ zbpm,,_J' b'lwJ fun'bwtf.n'-filln'-<iJf! ~wpblfr t wpmw­

t;.._,Jurb L bp~nL a£.nt[' 

}. mn~nu'bbpntf. eum Jw~nur~b<iJ,,_fill"'"'' "'lufr'bJ!'b' 1\n'lf: ,},.~,.,,_ 

'ilbrf. nr mn~nu'h t L9tf.w.t p.rntf. 

2. Ul n~nu'iibrnt/. f!UUI l nr 1\n'lfr ~znp' "'!"P'h./!'b \ UP 'tzpnf! tnr 

f.nrzfr . 'tzn.fr nr mnltnub t 't.._,'f.J'nLJ'I 

J?pp "l.._.ZUirf! r,,'lnul r..Uizt/.nLJ' b'h funrLUbUI{''f J'bmpbpnt[ J'b~ 

t:.b~"'"'f"'-J' 1 

/unbw.,_n._p 1wb "fW2_w{''iJ [!IIUI Jw~nur~bbnL£tllwb nrnzb[nL t:,,..J'wr 

[!'b'fm_'b,,_J' b'b, nr 1\n'lfr Ul~mfrtf. zbpmfr Jw.tf.Uilf! ,/bit_ '>bltm"'l'"'-J 

(10000 tf~) ltw'l.t!n,_J' t' V= 10000 Htf3, fruit .t-ltnmfr'hbpfr Jwtf.LUlf! V0-

A A 
= V ---=10000H -=100 HA u3/fiz 

100 100 

lun'hw"-"'-P!w'b "1"'2.Uif'f! ~Lfr'hfr' W = Vo 1~0 =100 HA 1 ~0 = 

=AH~ u3j6, 
nrurb'l H-1! r,,'lfr ;_.1,/rt/. zbrurfr t:.wuurn .. p1,,_'ht t ( u), A-'h' ""'lP 

' ' a. 
JLUitnm~b<iJn,_fJtn'-bf! %-m[ (A=(1--) • 1000fo), 

g 
g-'h 1\n'lfr (ftJ' ... fu.f!fr) mbuLU'tUirUir 'tzfrn'b t (wj tf3), a.-'h' 1\n'lfr JUI­

"'"Lwlfr'b 'tZP"I! ( m/tf} 3 
• ~- 'b' 1\n'lp fun'bwtf.n'-[1 JUib mn~nu/! f!UUI J LUit_nm ­

'tb'hnLp JLUbl 

lu ,<iJ ... .,_,._p /"''b "i"'Z"'r'h l!um 1"1' ""'LP 'tznfr npnzb l"'- t:.wt! "'I' 

"'"'-l"'"lbu 1!"''1"'-"'"'-t! b'h.f!, "r t:.n'lfr w~urfrtf. zbrurfr .t ... tf.ww' V= 10000 
H ua, "l'P ~ZP"l! l"r 'ff"'-flt-J'P ~lfr'hfr' g=Vo:=lOOOO I-la. m/fi 1 

lun'bwtf.n'-PJUib "fUIZ"'r!!' w --g-r-=10000. H:x-r mfli ~UIJ' u3ffi, 
. 100 100 

npmb'l f-[! fun'ba.~tf.n'-fll"''b mn~nu'b t eum l"f 1\n'lfr ltznpl 

lllu"lfruntf., 1\n'lfr fun'hmtf.n'-fillw'h "1"'2."'1'£! 'tu.~rblfr t npnzbL 1\bm£.­

lwl pw'bwal..brntf.' W-=AH? !.. W=100 H11r, npmb'lfr9 ~LUrbLft !; 'll'bl 

AH?=100 Ha.r, LUJumb'lfr9 fun'hwt/_nLfllw'i.t mn~nu'i. eum ,},..~,,~bbnLfillw'b 

lOOa.r 
~lfr'bfr ?= - -- Ofo• fru~ fun'bwtf.•nfitw'h mnltnul! f!UUI l"l' 1\n'lfr ~znfr' 

A 

28 

A~ 
r=-- 0

/' 
100 a. 

0 

Ju6caJor I. Z.n'lfr "'~"''"' zbru•/r f.wuurnL{J !"'-"'{! \ H =0,8 tf, ""'l" 
,)ru~nm~b'bnL[IJ"'-'bf!' A=48 °/0, fun<iJ.._,t[,,_filln'-'bf! r..n'lfr chu~nm~b'bn'-fill"'-"'"9~ 
B=60 o,0 z flr,zb l t:,,'l/r fun'iuut[,,_ft/l"''h "l"'Z...,rl! ( W) 1 If bit_ t:.h~uuur 1\n'lfr 

/,,t.._.q,,_[J t ... 'h "l"'Z .... rf! ~d·'h/r' .. 

W=AH~=4~X0,8X60=2304 c·1/ fiz 

luGqJor 2. Z.n'lfr w~mfrt/. zl.-pmp 1\wumnL[J l'""'f!' H=O, 7 tf ' Jwt[IU­

l'ulp'h ltzpn[!' a.= L20 m/tf;1, mhuur~a.~pwr ~ZP"!!' g=2,5 m/t{J £. fun'i.tw­

tfwftll"'-<t,f! ~'"lP .t ... ltnmltb'i.t"'-ft'J"'-"'frs' ?=50%' - fiJwr.w'hp_t[mJ t nrnzbt 

Jb/1 1)/;ftm"'r ""'lP fun'bLUt/_nL[riJ"''i.t "JLUZ"'l'l! ( W): 
:,,,,, ifwftnml/b'i.t,LfiJJ"'<t, m n~nu f!' 

W=AH?=52 ><0,7X 50=1820 tf3/ tl: 

luGq)>r 3. z.,,, "''I"''"' z urmfr I)UIUUII"-1"1"'-<t.e' H= 0,9 tf, JLUt[ru­

l'ulfr"' ltzfrnl!.' a.=L3 mjtf3 £. fun'bwt/_m[J!"'-bf! l"l' r, ,'lP ltz,frs' r=20°/0 t 

llrnzul '>n'lfr /Jtn'i.t ... ,[n'-filt"'"' "l"'Z"'rr (W): 
lJ L/1 t./;~mrul' 1\n'lp fun'biUtf.mftl JUI'h "I"' 2."'l'/! 'tlft<i.ft' 

W= lOO Ha.r= IOOX 0,9X L3X 20=2340 tf3/ fi: 

luliqf-r 4. " "'lP w~mfrt[ zbrwfr t:,CUUUIIII-filJ"'-"'1!' H=L O tf : 0- 45 ud 

2_/'f""'Llf t:.n'lfr ,}UI~nmllb'i.tnLftll"'-'i.r_' A= 480fc, Jun'i.tUitJn'-[ti!~'L'hf! '>n'lf' 

dUJ~/Iln'tb<t.,,_{rft·IL'i.fts' ~~=55% , 45-100 utf zbrmuuf' A2-50% !.. ~2= 
=60°j0 : rqcui)w'i.p_tf.rnd !; npnzhl 1\n'l_p funbLUtf.uLfillur'iJ "fiU2_CUff'. (W): 

luGq(>r a. ~ n'lfr JLUI,nm~h<t.m.ftl!"'-'h[!' A= 42 %, fun'i.t ... t[uLfiJIIL 'il('_ 

A.urzfr ,}rul[nw'tb'i.mfriJ•n'hfrs' ~=60% £. JcutfwLIUJfr'h ~2_pn[!' a.= 1 ,~2 mjtf3; 

q/,,1',,,<;.,!' '/"' ,j' t nrnz bL fun'i.rurjm/J !"'<;., mnltnu'b •f!"m t_np 1\n'lfr ~znfr (r), 

·r= _A_~-=_4_2_';<~,60_=19 , 1 %• 
lOOa. IOOX L32 

luliq(>r 6. Z.rt'l_p <twtJLULcu!p'h /12frnl!' a.= L4 m/tf3
, u1Uuru~IU{'Uif 

'tzftnl!' g= 2 ,6 mfu-1, Jun'i.cut[mp In'- 'hi! l"l' t.n'lfr ~2_nfrt/ r = 20 ~0 t 'trul\ru'iip_· 

'/nul t nrnzbl fun'bwtf.nL/JJLUb mn~nu'i. f!Utn tlcu~nrn~b'hm(tiJw'ii (?)• 
i.n'lfr Jwftnml[b'i.tn'-Ptm<i.e' 



~= lOOrtr 
A 

100XL4X 20 
46.1 

60:,7% I 

luGqfu 7. ~n'lfr .}u,f.wl"'!P~ ~zpn.f!' ~=1.25 mjtf:1, mbu.n~wr"'t· 
~zpn,p_ ' g.:r2.5 tnjtf:!, w~mp.f. zbrwp f.wumm-f!t"'-~l!· H=0,8 tf,. fun~w4_uL-

fJ JIILh[! l_nf' f.n'[p f[t'."P9' r=20% ~wJ' f.n'fp J,..~nu,~J.hnLfil JnL 'Lp!J 

~=5!:1.6 %: . 
tlJwf.u,'iJp_4_mJ' (:- nrn2J.l f.n'[p pm'iw,JnL(JJIU~ Uf.LU{'_Wpf! (\V) /;f'~nL b'f'u~w. · 

~mf: 

A=(1-~ )100=(1- 1,
25 

)100=50%, 
g 2,5 

/un'iJw4_m-[il JUih Uf.LU21Uf'f! ~~UI'I.Jp' 

W=AH~=50X0,8X50,0=2000 u'Jfi, 
· W=100Ho.r= IOOX0,8X L25 X 20=2000 u3Jfi, 

Z.nq .. Gt(wqwqnL!G b wn.wtJ.btwqnL!G JunGwtJ.m.p!nLGGhr}a Uf'U­

cwr}a nrncnufl! 

'l•t"''l .... ,'bmhuw~ .... 'b ~n'-l"'"'-l'"''bhrfr 'bnrJ' "'l "'-6.1! IL 'l"'P'l"'S"' J''ir 

WUf.UI"nllhL"'- t.LUJ'mr tw-,,,p P"'~'u4_nL{dJIIL~f! Uf.h"'.[! t ,,'iJ,Jp nrnzwljp 

~Uir.,r LU'iJ'iJJ. {'IlLII l lu n'iJLUI/mftJ JLUb 'b4_ LU'lLU'fnLJb film J[LUU1 rb LP ut"'2'"f!l! 

Uf.bUI.[! I; IlL 'iJh~w LUJ~Uf.P"P ,rh.tm{JJ"'-~, nr P"'-Juhre t_4_bUJu4_b~ 

fun'i•w.f.~uftiJ<ub Uf.w~ .... up,'J ."- f.n'l .... lP~ ln'- ttnLtfrlp pu•rar fr•mnLf!JnLhps: 

4n'fp {unbLUifmftltw'b 'iJ •/LU'fLU'liiLJb Uf.'"2"'Pl! npnz.f.nuf (:- t:.hml.lwl 
jow'i.,u(J.f,J. [•n.f.' 

nrm1h'l ~-~ blfLU'lW'fii'-J'iJ funbLU4_mfJ J<ub mnf[nu'iJ t f!Uin t:.n'[p Jm-· 

~nm~h'i.uLfri JUI'b 1 

r-e' b.f.w'lW'f111-J'jl fllnbLU4_nL{JJWb mn~nue (!;IUJ tnr t:.n'[p ~znp:­
IJ.'[PUI!JIIIJ f>m[J.pmJ' fuu~LUI/mfJJUI~ ~4.UI'I.UI'JIILJ~ Uf.U1;'1nf'f! nrnz.f.m J' 

(:- P"<Juhrp f.,u,fwr f.n'fLUJph l'ILJIILJ{Jp {Jmuwmrht/_1 fum,.LfiJJm'hpg · 

30 

t l!""' }nr f.n'lfr ~zpnf!, 1.-~' f"'LJulirfr f.wJ'wr f.n 'lwJfr fm.ttnLJ/!fr 

fa' Ill_ JlWUI f!J. JP UltlUIIfJ. [ Ullf11L J~ fumll<f' [IlL ~[! 1 

/1Jn~LU4_mfJJLU~ ~~~LU'lLU'fn~Jb Uf.Wt'_LU(!{! f. n'fiiLij' ( 2_f!/;l"'.'J LUILUI2_) ~UI-
1,/,Lf1 /; nf'n2L·l fJuLJlLUIII[!/;[p t'_U'[If UI'jl nrnz_ llln~nun.f (o) [UIIfw'f"'-J~ 

{uubLU.f.•nfil!"''i'Jr!J (W1)• "'Jufr~.f'.~' 

W G>t . \V 1 ( 1--1~0 ) =A~~ { 1- 1 ~O )= 
=100 Hxr1X(. l-__£_ )u3Jfi, 

100 

. "f"" j''} ~ ~-~ f. mfp [ LUILLU'fll'-J~ JunbLU IJ~rL{dJLUb 11111/jnub /; [!'"" ,}LU~nwf[b­
'in;t jif.(:ub 1 

r,-'b' :,,,Tf, L"" f"''l " '-!'b fuu'bunfu,frltw'b wn.lt'"'l' l'"m ti'l' r, ,;,JP ltzn.p t 

~ II 'J/1 UJILLUIJftfU1'J11LJb f[LUJ" IIUif,lfUibLUfpb I[-IU2_U1U1fpb /unbUI4_fiL~UI­

/i ,, fJ.F'' 'i, I; ~ "l'/""f w~m/11/ z.L f >UIIII.J' ;:_r /• w n u,Lb l'"'l'"· Jb .J! "''bw'Lm-Jilln'-b 

"I"' -: /, l " '- f.! 'i"l'" · 'j, UI'L"'.frl i "'-b l! l 

~"'"' fan~llUI,IIL/dJwb wn.u,JUtm'f"'-fb Uf.LU{'_IUf1{! fjwf!L[p f; nrnzhl l:,b-

wl,,{"'l 1,w'b""~ ''"r "'/' V.ium=AH~um ,_r:1/fi k. \Vmn=--=100 H-·xrlU" tf:1/fi, nrmh'l 

\,, ;, '[! IIUI~dwbmJp'iJ '1"'2"""!f''b fun'bullf:u [JJw'iJ mnlinu'b I; f!UUI /)n'lp ,}LU_ 

li Hllt~'L but.[J £1Mb 1 

r~m" f!\ u iUC.IfLUbUIJflb ']W2_ 111 1lltl1~1 fun'iJ<ui,IIL/dJIUb IIIIJljUU[! (!IIIII tnr 

!IJn'iJ,,Jmf:IJLUb mnwtfhlw'l:m t'b Ufwzwrl! f.ntzm•f (p_rbtm9 t:.bwn} 

!{m {' !'Lf' /; nf!"2/,l (rJ m_JliUlllf'ULfl zL'fJLU'iJ npn2_ 11111/fn111111 (a) fU11LU'fnLJ'il 

'"" 'i, ,,j,<fJJm~'P.'J (W1) , '"t"f''iJ.['.'j,' 

\V,n= W, ( t + ~)=AH~, ( t+~~)=lOOHo:r , ( l+_l_) u·1j ti : 
100 . 100, \ 100 

luGq}tr S. flJ Uif,LU'iJp_qn,_J' f; nrnzlil f.n'lf' fun'iJ .... 4_u,_fJJ"'h 'iJ,f"''lW'f"'-Jb . 

'-'1'";'-"'f'f' (\VG~ ) , hf'Jh A =-= 40%. P.= 0.7 if !._ PG~=24% : 
\V fi ,j =AH~G>t=40X0,7 X 24=672 u3jli: 

luGqf.r 9. f/J w i:,UI'iJp_4_nul (:- nrnzbl t:.n'l_p fun'iJw,fn~{rJJLUb 'iJ4_LU'lUI'fn'-Jb 

Uf.u.2'"f!l! (WG!j_ ) , hfilh H=0,8 tf, o;= l.4 m(tf3 
!.. fG>t =11' %t 

W fi>t =100Ho.rfi>~_=100X0,8X 1,4 X 11 = 1232 u3/fi, 
luGq}ar 10. f/J LUt:,tu'iJp_.4_n<J' (:- nrnzhl t:.n'lp fu n'iJw,fn<{JJLU'iJ h4_"''l"''fnLJ'il 

UjUI2_LUf'f!• h(Jh H= 0,9 tf , f.n'[p JUJ.f.UILLUJpb ~ZP"l!' o;=L45 m.j tf3, t.n'l fr 

mhu"'~.i.r .... r ~ZP "-l!' g=2,6 mju 3
, t:.n'lp Lw.f.UJ'lnLJ'iJ /_!Jn'b .... 4_uLfiiJwb mn-

3 1 



~nu~ l!"UJ J-u,~nmltb~m.p J"''j,' ~I =55 % £. 'l.rP 'iu["''l"''lnLJ'k 

fon'lnuf ( l.fblnLy tun~»t.) fun'illu.[nLp J~»'j, [~»r/.m'f"LJ'j, UJ~»2"'fP!J 
t 0=20% -m/.1 ""'lP J-UJ~nut~bf.uL[J JUI'j, urn~ II II[!' 

( 
7.. ) ( 1.45 )' A= 1-g 100= 1- 2 ,6 100=44,2%: 

w G.J.=W ( 1--
0 

) =2188 ( 1-
20 

) =· 17.50,4 tl'"f ri: 
. t 100 100 

UJ-2"'fl! 

2b 'l rJ. Ill J' 

lu6qfar 11. flrnzbL fun'i.tu,Jm-[Jttu'i. 'i.rJ."''l"''f"LJ'j, UJ'"ZJ.Urf! " 111frw-

9LUJ- t.n'lnuf, b[Jb H=0,8 u', t. nrlfr J'ht_ UJLUfiiL'i..LUitrJ.'"I "''lbrft "'"''""/! 

f!'Hn t"r t.n'lfr lfZ"'P' S=0,025 °·o, f'"' !"~rfr t.LUJ' LUf :,, 'l"'!f'b l"uhnr 

[ilfr {rJttLJL"'"'rbtl• umLUrJ.bL"''f"L!'j, fuuunfJJ•IL'j,f!~ ~ = 0,3?o, ;,"'J.P ,}..,,,..,_ 

LLUJfr'i. ~2P"l!' o:= L42 m/1f3: 

'tn{"''l"'<f"LJ'j, ,,,'j,"'""L{JJ"'~ mu/f""'j, (r5 ) f!"W l"f r,.,,lP /L2."P• 

{JIIL~"''l"t"f"''j, "'"'l'fLU'i.'i.hrfr!J bt'i.hLnrJ., lufr'i.fr' 

r = 100~ =: 1 oo0
'
025 

=8, 13 ?o: 
s A 0,3 

luGqftr 12· flr,zbl t.n'lfr ,,,...,,Jbl"''l"'-l'j, ,,,c;, ... ,f,fiJJ"'-~l!. ~wJ' '1-"'2-

m"'!P'i' .,..,t,.,f..,'i,,,lP'j, /un'i.IUIJnL'i.w~m[iJJ"L'j,f! (W ,.,n)• I•[Jh A=40 ~0 , 
H= LO tf k ~wn=80?u· 

luGqf.r 13. flrnzbl t.n'lfr wnw•JbL"''l"LJ'j, fr~n'iwufmfil!m'i•f! I[""' 

'fiU2.UJ"'lP'i' ,..,t,,fw'i.wlfr'i. ,.,,'j,..,,Jm'i...,~uL[J!m'it[! {W wn)• h{Jb H=0,8 lf, 

a.=L38 U1fu·:j t.. fw 11 =25 %: 

Wuon = 100 H:xrmn= 100X 0,8 X 1 ,38X 25=276Q U3 jfi: 
32 

lu6qlor 1-1. flrn2b1 :.n'lfr ,,,'i.wrJ.•ILfJJ•u'i. ~»n"'rJ.bL"''f"LJ'L "l"'2"'rt! 

( \\j wn), bf_J b A -+-42 %, H=Q,8 U' t.n'lfr l"''lLU<flll J'j, Jun'i.UIIJIILp Jlllb mn~ 

If " "/! [!"Ill J-,..~,m~b'i.nL[JJ"''il' ~1 =50% '1._ l.rP "'"-"''Jbltu'fiiLJ'j, "1."'2"'1'.1! 

:_ ,,,,,,/ (t_rbl"'!J t.bmn) l"'1_LU<f11LJ'j, jun'i.,..rJ.mf/.("''j, "f~»2LUfp!] ;_b'l'LmJ' /; 

o =-~ 18% _,,/ Z,n'lfr L"'"'"<f"LJ~ ,.,c;, .. ,.,,L,JJnL'i.[!' 

lun'iuUIJmfJl"''j, LUnLU•JbL"''l"' {u "1"'2"'('1'. ::.n'lmJ' trbl'"!J t.f.,,, .. 

'"f5•fo' 

V..',.,n= \V, (1 -:- _j_)= ]680 (1+ --~-)= 1982 tf3j 'ri< 
' 100 100 

!]' =~bl'b"IUJfo~ ti'J'"''i. lul'u'i,LU!J'i.brfr m . mLfu'i.foll'"!P "'"'l'rL·rf• t_w­

rfd.; f'[' .;..,2r/."'r'Lbl"'· t.. ~for"'"bl"'· t,. ..,,r..,r m'i.::.r ... c!b2"' t 'f1U£." ""!fr'i• 

Uf"'t""' 5'"'br""' "r"zht :,,'lfr J'bl. trfr 'i.brJJ,ftu'i. "'f"'Cf'IL[Jtm'i.c: 
::,,,,. J'ht_ tJ'fr 'i.brJ-J,f..,'i. ~»r"''f"L[J1..,'i. "L""uf'b..,,frr"'fdtm'i.e 

1f-lU2.UIIUtft'il "f"'l :fUib'j,b('llllf ~UIUIU1f11L1f bb l_f'b[IIL Ulzut~IU~fr'i:, :.unJ'tu"JIU~ 

Ul lfl rsfutu U "[UJUir lUll tniJtuO '~n'l tu~u1p [J UI~IIL ,j: 

If •ur'lb ,.,,, ,,..,,t L6."'.'1'' ..,,r p t !'b L"L '1-b"f.f!"LJ' ~"'lP J'ht i..rP 'i.br­

J,j.f Ulb lUf UJ'lliLfd jlll .b[! nr n2b [Ill. f.u11f Ulf' 1J.IU:!_UII1Lif f!b1nf11Lif /;'i, 4· J'~ 

"""f'""h" {dp111fp. t.nrfr'ln'i...,~UJ'j, t."'l"':."'r[iltu~ h l"f" 'L"'lJ'fr.'J f/J ,tp"'"f"'­

"""·'l M, 1lJ utf p.wrJ..r,IL[dJIU''P " 40-60 uti' •fbr"-fr l"'l'i."'.ft'J"''J'p. 

frltl'f' fdL'i'l.rn•J: :,"'l"'t."'rfi"''L"uf uufrw9c;,,_,f M, J'frLfrJ'bu•r"'lPc;, pw<f..,­

"u ,,J.'uhr llt.hb!J"'l .p•ubnb, "f"'' !;,tu21Lp b'i. lli~L'j,lll cJ' npn2wffp cfu.JtlUI~IUI~ 

ffuuf 'IJbprhhjtuJ l_f'P 2/;f"'P f.umllutL[iJJ"'bf!: . 

rq"'"'f'"'"I"''"'J- t.n'f.~nt.wrflw/fp ''f"' f.'J'i,·,.,f /;'i., /j - 10 UU ~ WIIIIIIIL • 
I" !"''tr 2.rfr 2brm J,. l"' r"'ol!"'~U"'r s r"UJL'i. ,lb~ tu'i.'ftu'f ;,UJz•Lfr b.'i.t 

JJI,Ilblll.ti' 'j,/;f'JJ-,,mr} t_rfr 2hr111/r :.UJIIIIIIII{djtllb[!l 811LfUI.(!UI~UIILf :,..,2,'/W~ 

,,, ,lfrs ::..t.,, i'.I'.P 2brml! ~nrfr!l lP"'9~"' ,f b'it I~. f.mu9~nul 'h..,p,~fr'i. 

,r ..,//"'1'.'1-"'!lfr'i.r 'l-frmuu~brfr 6.zmnLfiiJ"L~f! 1 tfu !;t tPnpJ..p u.t..,l'n[JJm~l! 
11"'Jt"L"'J t r..n'lfr t.rw:Pfr'lfr/L"''I"'~ :. ... m~uLfJJUL'i.'i.brfr9• "'''~»'1.'"/Pc;, b 

"'"-"''l"''i"'''"'JPb t.n'lbf''ILJ' .PnrJ..fr ml.t.nlf"'-fill'"'j,l!. 1 - 1,5 d-tuJ' !;, ~..,•/w­

"'"-"''l"'!fb""f' 2-3 <I ... J', IJ"'r/."'Jfr'i.uuf' .'J-.j J..,,r: 

~"'IP J'bt_ y/r 'i.brJ-J-J' tu'i. "'f111'f'IL{J J"Lc;,f! "£'" 2b Lfru ... ~t.p..,Jb 2m !; 

c;,..,,,..,"'b". ,...,::,,r ... ~bl :,,'l..,:."'rfi"'1Lfr r/.r•u P"'!J {Jn'l~'l"'l 2.rfr 1!~'1-t."'~"Lr 
33 
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w mbl ---- -tf3, 
10000 

. nr~nluz W -~ t.n'lwt:.wpfilwf[p 1.rw P"'9 IJn'l~t/.n'l 2f'P /!~'I t, ;.,~, I' .ew­

~wf[~ !; (tf3
) , m-e' p_p:fw~ ~nrJwJp JbJnLidt"L~(! (tf3(/1) , b-~' 

t:.n'lwt.wrfilw~p l"'J~"'-fJtnL~(! (u), L-e' t:. mzwt:.wr•ldmiJft brf[m­

rnLfil JIIL~f!. ( tf) I 

~n'lwr:.wr(Jw~p •Jrw P"'9 fJ'!'l~"-"'1 l'_ l'P zbrwp ""'''"'"'-f"t"'~l' 
In"~", 

m 
h= - - -

10000 
tf , 

U.l1nu'tlir"'l2.rhL"L ,_huu~mJ t:,,;'IP ,fb,~ lf'P 'i.l, r uuJw'i, "'l'"''J-"Lf'JnL­

~1!. "1'"2/;l'IL t:.wJwr w'bg b~ lt"'.'J~"ui' .1 tf L['l[~»["nf't"'-~- L. f. wJwUf.n­

mwn Juw~ flinrnLid-J "L~, l"' !~"' {J JilL~ b. t:.b" ""/"1'"' f1 !"'-~~hi' "'~/'.'!'"! :J 

f[w :l .) •frnra~wl[w~ w![nUI r-"l"f' IU~nu~lire ''lb"' .['. !;- 1Ufl1»1f l.'J'fb'b 2.P"''' 

Brnr"'.e"'~lt'nr w !1nup Jb2_ p w9 {Jn~1~,l" 'l 2. rf• f'~"lt:,'"'i""-1' .f-'"'­
~~~~~1!. nrnzt/_mJ !; t:.bU1"-J"'l pm~wahl7tJ' 

mla 
Vv' = --- tf3 • 

10000 
nr~nli'f_ _ \\f -~ J"Lf'"'.[!"'~l/m· J' wf[""f Jbr_ [!"'9 {durl'i"fntt l'_ f'P f!h'lt:,"'~"Lf' 

.[!'-"~"'¥~ !; ( t.f·1)' 
m-1!.' 2.rJw~ ~nrJ"'!P ,fbumfcl tm~e (u:1f li.) , 
L-1!.' wftnup br~"'f''ILiil JIIL~l' ( u') J 

a -~· ~1/nu~lirf• tfpp_"- b'lwJ- t:.buwt/_nrm.fclt"'-~e (u'): . 
lfbp_mli'f_p wf[nul' dwnwtn<J I; ~lir&Jtj_wJ- 2.t' P zhrmp t:. w;:_ rfuuufw~ 

·t:.,.,Jwr , " 1'1!. f[wmwrtflluf I; "''/""" Jli l wJr"'!Jf'"' u JflLjufbut{'"'tl .. ~ p w­
.Jw~"'-.J~b·r nL~Ii9"'l .[!m~n'i,p u'f~ •nfd !"'J p1 

tlirJ-Jtj_wJ lf'P zlirmp t.wuUJtJLiiiJIIL~[' t:. wzrfp b~ Wll~tiuf !"'f'"'.f!."'~­

umr 5 f'"Ufli~ Jbf[ w~'l"''f: Ju "I' 1-fi.m[J'f w~ wli nuuuf 'fpmm ,f~lif'l!. zw­

['"'-~"'1/"Lif b~ ,rP~t"- "'~""P Jli2. w1_wJ 2.rP w.rP"'ll'ILf't"''rP r:.,,1p .rbp_ 

-~lir (MtJiill!.: Uw~J"''l• ' u-6.wstJn'l wf[nunu.l Jt'Lf'"'.[!"'~lJ"Lf' 'l-PU111Ufp9 

t:.liwn wf[nup ,flit b'lw.l 2_11Lf'~ wtJb-L"'.'J'hmJ li'h Jp'hl_b. 'bwjuf[p'h ,fwf[wr•pulw: 

.Pnralirl!. . "ibm.[! I; 4w~nwr1_1i'h t.n'f_p 'hwfliwll'"LJ'h•utp'h Jun'hmt/_m­

f'tw~ Uf"'t'fw~'hlirnLJ, "'I"P'h.[!'h' t.n'lf' pw'b,mfmliJJ'tL'hf!. '1-'!'Zin,wJp'h uwt.­

Jw~"'!P~ P,n~w1_11L'hwl[nLfiiJw'b 60-75 % -f!. [p'hb[ttL '1-bUf.[!"Lifl ~"'IP Jbp_ 

2_f'P ~li rJJ,f w'iJ "'f'W'fnLfil J"''iJ IILUIIL if'h wuprui.fil JW'iJ Inhll'I.IIL[il JIIL'iJ(! nr n t_-

4_11LJ 1; ~nrJ "'tn1_ ~wp•wmb,f_wJ lf'P 'hli rJJ.r "'"' J,.,J "'~"'It""-' 

~ "'lP ,rhl lrP 'hlirJJJw'h 'l-PU1"uf'hlirp9 umw91_wJ ~n1_ 1w1'hlirn1_ 
34 

nrnzuuf hi, i,hrJJ,jwJ lf'P £'~'1-t:,"'<;,"Lr .f!"'~"'/11!. (W) b. "/,lirtMJiu'b. 1ffr-

2.P'h wl'"''t"'l"t"''b'i, euw rfw,fw'fuuf(p (Kul•! ), "'I"P'h.f!'b, . 

w 
- - =Ku•o 1 t 1' • 

IJ,Jif uuf!wf'iJb-r~ IU('UIWt:,UIJLnltLd li'iJ 'ff'wf/>pf[nrli~ , Inh-'l_W'ff'fi[nt[ 

"l"lft'bwm~•hr•P "'""'~'fJJ!"LJ K.r}>t• puf[ 11Upuspu'hb-f'p waw'b9J!mJ' JwJw­

~1wlff! (t) 1 ~"" t'h 'lf',.,q,plfp •/r,., ~nb'l"''l-f'""f lit 'hb pJJ,jwJ 2.f'P f!.'h'l t.w­

<;," f' .[!"''i,wlfe: 

IJ.i[,.,'lhJpf[nu 11.. ),, 11nu<nJ1Uijnt/_e "'""'2."'1'/Jbl !; t:.n?_fr Jbp_ lrP 

<;,f,r,) ')"uf'h "'l"""'t:,'"tmhl 'hb-rJJ,f,.,'iJ ,fp::p'h "'f'"''l"<filt,.;,fp (K,rh), 
t. mzl{mJ U'"L"'- "'t'IP P.'J ,fp'bl_ b. rfwJ'B'b,u4p ""ft"'l Uf"' t,t!' 

Ko =-- , 
P - ?.)t- p 

"!""'''{ K1- [' <;,jf(Hhhfw'b IUJ'""flll.ld J"''h'b t- rfwtf,.,'iJwf[~ wawp_ph Jp,., 1Jn­

f'P •fhrl "''f (tJp~. pnutb• dtmf) , 
t-5.' ~.t.,,JJ,fw'b rlunf"w'hmlw (tlpl~, jlfiUlb, dwtf ), 

G( .<;,' ,,,,pfi.w'bfr .9"' 9Pl'h J; , ".I' I! p'hnrnzuuf I; t:. n'lp Jhl lf'P 

'hhruJ,f w'il tjrntfrnjutiL{cl !"'-'hi.L/'e JLUJ w'bwltp· e'hlrlw,'JJ!"LJ L 

t,,'IP t:.ww~w Jclt•n'h'hlire • 

K0-V 'h~f'JJ,fw'b ,fpp_p'h "'f''"'l"'l"t"''hf' dwtfLU'bw4p wnw2_/•~· 
,f""' ,,, I'" I' 'hI" LU .'1 J)'ILJ: 

1. -~• /, K0-'h "1'"2"''1 J.'b 'll'"'fPJ•Itu'~w';. !... 1_brL"LJwf[w'b h'lw'hw!;­

'i,/,l'"'f: 1. -'h J.. Ko-'h 'lrwf/>pltnrf.'h " 1'"2."' ,f L~ l"'l"'f'Pfil•iwf;tu'b !J"'"'9P 

'"t'imr lei JLUdf'• "rmh'l "'P".'JP"'hbl'P wnw'h[JJ!P •frw ,_,/;'J.LU'l-f"" J b-'h Jgt,. 
,,/, " f"IP"'"'"'"'"r" LUIILU'b,'J.[!P •frm' lgK t: nL'f_'JP t:.wuunJI!. "I''IP~'"'"'"'b-
1''' ""''"~'.'J.[!P t.b-w mLULP" I; lgK0-p ,fbJm[iJ!"'-"'1!. • frull 'hr,., ldb-J!,fw'h· 

,<j,Jil 111'h mw'b'lh~"'l! 'lhUfp "'P"9P"'hht•fr wnw'b9 .[!l! "'"'LP" I; a-f• Jb-
,},, fd l "' "'e ( 1i 4 • ;; ) ' . 

·J.hl'lm.dui~IU'h b-'lw'bwl[n1_ 'J.-p ,fbJ, I"!'""''' nrnzm ,f h'h t:.bUIIt JIM[­
{' ,,*J,nd. /, n1J' 

7. 
IgKn-IgKm 

Jgtm - lgtn 

"1""'''1 K,,-l' IL Km-e 'IP""fwr} 'hwjunl''l- "- t:,"'l"f''l- 'hbrJJ,.,f'hhrp ,/ft-
2_P'h mr"''f'IL{ciJ'tL'iJ'bbr~ b'iJ , 

10 - f' b. t m-e' '"!'l '1-frmuuf'hhrp~ t.wJwUJ~»InuiiiP,w'h rftu,fw~wl[f!. 

( t.w z•fw•>- .lrhl"'- "¥.'lPP9)' 
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,, 
~· 
ll 

0,\ 

Umnpl._ phrtJwd- or/>'itUI~nt/ nrnzh'it$ t:,,'l, J'hl trfr 'itLrMJ'w'it 

"'l'"''l"'-fll"' 'ite -t1nu'ithrnt/ t_rb L'tt '1h"l$"'-J': 
S!rtfn'l t:.n'lwJ'wutttJ' w'itg I; ~wgt/_wJ .1 tf hr~"'r"'-f!tnt'it, 0,2.) tf 

frrnrn'-fl!"'-<;,, 0,6 tf l"'l<;,,._p!"'-<j, (tJhr!._fr J'wun'-J') f._ 0,7 tf f.bnwt/_npm­

[J!n'-'it ,._<;,hgn'[ 5 w~nu: Bu'-r"'$"''itlJ"'-r "'~nufr J'h2_ P"'9 f!n'l'ittfwd- tf'fr 

e<;,,1t:,w'it,,._r $"'<;,"'~1! 1000 tf3/fi lrJ'w'it 'itnrJ'"'!P '1h"l$"'-,r ~tfr'itfr' 

w mla 
10000 

=1000X 3X0,7 = 0,21 u·': 
10000 

11' h2_mh'ffr W~nUtrLJ' wJ' rwsrwJ $w'itn'itfr O'f'itnL{J JWJ' p /)w;_t/_t/_lfLif I; 

'itbpJJtj_"'J lf'P zhrmfr !)wumn'-f!tn'-'itl!: ~h'itg nr zhrm'it frt_'itmJ' I; 10 

J'frtfrJ'bmrnt/_, t,"'zt/t/•"-J' I; J"'J'w'itw~e !._ "'l[nufr J'h2_ Lr"'9"'-9frt t_n'-r I; 

mr•frnJ' 'itwfu~p'it J'-~"'{''1"'~1!. tJhrw~w'it'l'ithl"'- !)wJ'wr: U.n"lhu zwrm­

'itwHnuf I; J'p'itz!._ lrhl"'- tJhrt_l!• w1up'it$'it' J'p'itzh. 'itnrJ'"'tmf 'itwfrJw­

mbu•fwJ t_rfr trfr•/ 'ithrJJtfhLI! t,,'IP J'b2_: 
1-frmnuf'itbrfrs UIDUI,']I[UIJ mtJJUif'i,hrf' k 'itrw'itg ,j' 2_UI~nLJ' f' 'frw'itg-

tfwJ b'it; "''ll"'-""'~ 9-tnJ': 

36 

0, 54 

I ,36 

3,0 

5,5 

6 ,0 

6 ,5 

9,0 

10,0 

10,5 

11,0 

1:2,0 

n, o 
1-t,O 

1.5,5 

15,6 

Li,7 

I 

I 

I 

1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

13 

13 

).3 

13 

13 

13 

1

13 

13 

13 

13 

13 

~ 
;~ 

= ~ 
-- r::.. :::..o:r 

-~ 
~1-
~ t ... 
~ "' ......... 

..::... ::: ' --! ~ 
~ ....... 
"': 1.­s c: ;t 
~"$'-

0,54 

1,9 

4,9 

10,4 

16,4 

22,9 

31,9 

41,9 

J 52,4 

63 ,4 

75,4 

I 
13 I 88,4 
13 102,4 

13 [ 117,9 

13 133 ,5 

13 149 ,2 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

)4 

15 

16 

13 

26 

39 

52 

65 

78 

I 
91 

104 

117 

130 

143 

156 

169 

182 

195 

208 

1,855 

1,052 

0,613 

0.384 

0,305 

0,262 

0,219 

0,191 

0,172 

0,158 

0,146 

0,136 

0,127 . 

0,119 

0,112 

0,107 

-0,268 

0,279 

0,690 

1,018 

1, 215 

1,360 

I ,504 

1,622 

I ,720 

1,802 

1,877 

I ,946 

2,011 

2,072 

2,126 

2,174 

0,268 

0,022 

-0,212 

- 0,416 

-0,516 

-0,582 

- 0,660 

-0,719 

-0,764 

-0,802 

-- 0,836 

-0,866 

-0,896 

- 0,924 

- 0,951 

-0,971 

lJ.n mtJJw{khrr"/ ~wqJ'•fwJ I; 'lrw/f>fr~ ( G q. G), nrmh'l or'lfr'itwm­

'id,rfr UIILIU'it9$P •frw "'"'l"''1rtf-.t h'it K.r~t -1> ~nrJh$'itbrl'• pu~ wpugfru­

'hl.rf• wn~n'itg,e/> •/rm' Jwrfw'itw~e: 'l""l<j, qrw/f>p~uuf mh'l"''1rtfwtt I; 

'hL rtt.t t/_wJ t_r/• 'I""J'"'r"'Jfr'it $"''it"'ltl' ( W): 
a-fr h. Ko-fr J'bJm[J!n'-'it'itbrp nrnzhl"'- !)IU,j'WJ' 'i"''-J'it"lbu ~wqJ't/_wJ 

I; 'frw/f>frlJ (liq· '5). nru~b'l or'lfr'itwm'itbrf• WnUI'it9$P t/rw mb'lw'1rtfwJ 
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.u. IgKt "'rJh~'i.hre• fru~ wpu9frui.brfr "'""'i.s~fr •Jrw' Ig~t: '~>rw:f;Mn­
rbL nrnz1w.t !; r;.-fr Jh~m.p J"L 'i.e, "f'l' f.w1_wuwr !; 0 ,.'50r 

t/.hrt"L.t"'~"'L b'lwi.w~n~/. nrnz1_w.t 

fJ.= 
IgKn-IgKm 

lgtm-lgtn 

0.268-( -0,971) 
2,17 4- (-0,268) 

0,507: 

lJ.~nuiJbrn1_ l_f'bl"'- 'J-Js"f.JliiLJ 2_{'/r iJJsf',),}Jtu'it IUf'IUlfnLfJfnLhf!_ nrn-

2_/slfru ~IU('I._nf' - !; qfrmb'iJtul tJl_ Jfrtuth '[,Jsf't)t}1_tuJ 2_('/r zbrmft r.IUIJUIIIL­

PJnL'iJf!.l "'Jlk t:.n'lfr Jb2_ frm'ittu1_n•f'ttu'it b'lf'"'lf,}br/!_ k p•nrmftiJnLhf! 

"'~nufr filrl'i"'J "i"'f'"'lf.tfr mturpbr ltbmbr"LJ: 

""'rblfr !; f!_iJ'J-nLiJJsl, np w~nufr .Jblf."LPf!. i.JsrJr}1_nLJ !; 'itrw ~biJ­
'1-"'i.fr ~tuur1_wd-~fr'it r.tuJhJtuurtu~tui. t"'P""-' nrfr JIU-Jtu'i.wl1 lr'-' 'itbrJcJ-­

Jtui. Jfrlfri. wpwqnLfiiJn'-Le_' 

w 
K.q.t = --, 

lwt 

nrmls'J W -iJ tu~nufr Jb2_ i.brJd-1_tuJ lrfr .J!tu'ittul/iJ f;, 

l-e_' .frnrA'ittu~tui. tultnufr br~"'r"'PJ"L'kf!t 
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0 :-i.' w~nuj1 IJL'h,lufh/• t,ww1_wd-.f!fr tfm*brhue, 

t- 'it' w~nup ,{b-y_ lf'P 'itb·r,}J-,jb L'"- mkn'lmfJ J11Lhf!: 

II.. <(,. 
1
1 IIUUt tW~IIIIf! wll""P Lr~"'f'"'-ftl JWh -~"'"if! lf'P 'itb rJ-_JJ mi. 

!J"' .'l"''itft;:_'i.hrf. t,b-w ~njw•mt,mJ""'uf I; t,bmLJu.-1 p~n'itmAkbrn1_' 

I= 36000qt 
rna 

tf, t= ( _ _ IT_la __ ) i'ad-wtf, 
10000k0? 

" i""'"l. i-t• tu~nuf_. hr'-L'ut""-fJtm'b'it f; , 
q-V w//nuw;_ft{rfe_ (t /t[pq), 

m ·t'' lf''fw'it ~.,,,fm'it (tf3jti), 
-- ' -~,' wllnu'itl;rft •f/•2_h " '!'"'} t,bntu•fnt'"'{rftm'ite_ (tf), 
i-~~· :-_rri;1,,_ "'""'l'n/1tm 'ite_ (Jwu), 
a.-~ .. • ,'uuwf.-6.w'itf• y :nypl_'ii 1;, "f'f! p'i"'I'"£"LII' !; 'itlrr,}JJ/'u'it ~"f'f! • 
K0-5, )'_r/• IIJ!'i' ;:Lrme_, "!'f! 'it b_,.JJ-,J,uf I; t,,'lf' ,flil "'""'lP~' 

cf,,,J'1_u• l'~'fclw!J.f!'"-'J' ( tf,'dwu) , · 
.-,- ~,' wlJnuf• ,j'J, ;i ,fliluf' L j>f,. ru!a"-f!.~•ul• 'itbrJJJm'it Jw~b[1b 11 'it f;, 

"!'/' ,,. ,,, .• ,[,u f' I; 0=--=b -L ).h •/ J+---;.JtF f'"''itwaL, -'· 
I £.' • • f 1 • . ' i • 

r. . 't B nJt {l. U.S\,Sl; lJU.t1 U.<IJ ''Ill' I,S llJtl' U. <IJ l;P1' Ofl·O <t-lfU. \, 
IH:;cH,U'J-1 UU.l.lfU.\,fll~[fl! 

/,"!11/} ru. tl !: fffLTI'flfu/iJ ILhJfr,J': 

IITWif lf tub /,_ 2_[!('­

;:,UI ;{ Ul fmuL[if JIlL h f! 

fi iLntl'l'w'b tffr2. "rl "'f U'lU!J 'J" u J' I; P"Lf ,Lp fr lt'P "fliJt,w'itlP "f"'llwue_, 

"',!"/;~'.[!/'' 2/'"'"''f"'IL 'flll~l 'itnrrrfwtJr L. rjlirylimw!Jf'm£lt l!'it[J"'9.[!"uf P"LJ­

"Lf' f' IIIJ'"''I'wtlt'"Lfci-Jw'h ww.~ b'lmd- {unhmij:~t {J.I'u'it pbm~w'it rthutnpu'hb ­

''f' ti/•tl' L?_w rJ uuu,"f'/'l'"'{lfJm.h['_' 

f<rl_. "'J'it [!'b'lt,"''i,"'-{' .pm'bu,_l{f!_• "{'/!_ chuJuu1_uul' !; tfb* t;b~w"'r 
'II Ill{"" duLfrl t"' 'ituuf pIlL.( ll L r" !iII 'l 'f/'.'l 1_b 'lb, "'.'!" IU J" e_'it fil "'9 JliiLif t,l IILII­

Jfu·d-.[!'hbrf• umb'IJ'r"''it "- mrtu'itu"LftrliJ.'lP"'tl'· f•'itt"fbu 'itwiL ;:,,'1/r .~-...~b­
"""1'.9 mb'lfr ,,._'i,/;9"'1 lf"l"f'ZP"'9'/tu'it :Jrrw, ~n/__1_uuf t" l_{'WIJ"fUirllfw'b 
'h,,,)",.,, 

S?rwll"fUITllf lll~l hll('tftu t fr tf'ftJut fJ JnL h /!_ "flU ,.r UJbUI 1fnr1_tuq !; lfJ11L-

1jWinhm bu~n~wh ~"'- fWHL{'tu'i.b f'f ph f'.J!-"':11 1_m-ff JUI J p 1 ~frf'IUI"lt/m[ "'Iff' u­

,,J,,,'i,p~w/jtuh Jp}'_ n9'i.b!'ft Jw~"'f''J"'ftn1_, t:.n'lwJtuM[,9p ph11LJfiln1_ IL 
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o'lbrJ..,,._[iJ.upu.'bu.~u.'b 'l"rJn'b'hbrn~J ( o7 p J.. t..n'lP tbrJ'u.ump£...u'b'hbrl! , . 

.f!"',r,._ "'P"''l"'-fiiJ'"-<;,1! , o'lp "- t..n'lP fun'hu.•Jmftltm'h'hbre}t 
?-JIIL'[IUUJ'i.UJbuu.~IU'j, ~IIL[UinLru.'hbrp 2_rWU"'.WnJ'w'b 'j, nrtf w'hbrfr· 

J'u.up'b u.tJbiP """''-l'l mt/.J"'t'hbp ~wrblp t umw'bu.l 'lwzmu.Jfr'b t..bmiU-· 

'ln"'n'-fiiJn'-'b'hbrp t..pJ'u.'b t/.r"'• ""'~"'J'h 'lf"''b9 P"'9"'~"'l"'filtw'i. 'lb"l-­
.f!"'-J' t.r"'""l"'n.!u.'b . 'bnptfu.'b nrnzm J' b'b mbuiU~w'b ,J'L{Jn1'i.Lpm/_ J,. 

fnra"'r"'r"'~"''b pw'b'"aL.brn~Jt 
J/.r"'""l'"nJ'w'b 'hnrJ'w'b nrnznu f b'b t..bmlt.Jwl l' w'bwaiLntJ' 

nr"'b'l y-1! 'IJ"'-'l"'"''i.mbu ... ~,..<;, ~"'-Lln"~r"'tP '""lr"''h.f!"'tP'h Ulr"'"''l!!­

r"''il.eP "'.L"''i."' tP'h pbr.p'h t ( g/fi) , 

8npb-;, 
'/>wpp 

p-'b' '""lr"''il.ew1p-;, wrm'"'lr'"'il.eP ~znP.'I uulpnn z.nr 'htmfdp 

~znp'b w'bs'hb Ln'- 'l"rJw~P91! ( "''ll"'- "'"~ 10), 

K:-P-'i.' mpw'ilu"'.Pr"'sPn'h 'l"rJ"'~P9l! ( "''lJ"'- ""'~ 11), 

&-!!' t.r"'""l"'n.r,..<;, 'l"rJ"'~Psl! ("''lJ"'-"'"~ 12), '"t"r'h.p'h' 1 g 
"'"'.r"''h.[!"'JP'h pbr.pP umb'lJJ,..'j, t..m.J'u.r JIUfuUI/_11'1_ UP 

.f!"''b"'~l!• I 
E0-'h' tJb'lbmw9 pwJP l!'bfilws.p"'-.r mb'lp ,,._<;,b9 n'l 'l"L"rZP"'.'J"'.ll! 

t..n'lp .r ... ~brbup9 "- t.."'"-"'""'r t' E0= 7. ( y pK~I') , nrmb'l '1.-'i.. 

t.."'r"'Pbr ... IL9"'-filt"''h 'l"rJ,..~ps'h t lln'lP ,r ... ~brbufrs mb'!P 

tn'bbsn'l 'l"L"P2P"'9""''j, (Eo) "- P"'-l"brp mp~n'bu"'.Prlll-
9P"'JP •Lr'" JwfuutJn'l lrP .em'hu.ltp (yp Kmp) J'ftp_L. "- 111

"'­

mw'bt/_nLJ' t 0,2-0,5 uwt..Jw'b'hbrm.Jt 

If 'l J n < u "' ~ 10· 

,nLl"'"'-l'"' p 'InLJ:UinL('UI ? ' 

2,14 btfr"lm"'fl"l'b'b'. ufotnup r.uuf iup 1,06 
1, 77 . PwJp-tt'bp 2,75 

bt/t"tmwlJ"l'l.'b' !;..,mfo%/1 .... _ 'UJ-wf•mm ( u•bpl.'bbp} 2,00 
1.28 l,npp 2.70 Jwp • lJ.p£w~ut'lfr~ 4,fJO Y pulm 2,52 

PpJ.U ( ~wtfln<~} 3 ,00 tf/nJp'l"l' 0 ,10 
fJ.,p,.nffrl 0,25 '(wpn'-'b't 0 ,08 
twl!wl'fr ""'~ i '11.-'l 0,35 IJw'l"'Jl' 0,15 
IJI.-pfr o\w~'b'll.'l 0,14 YnJ- 0,12 
l/.nof"'-1"' 1,25 
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8nJ1b'b 

1;q '"'f UIUJ5"/'".., 

TJ.J"""""''tP~ 
r:,.,.'i.J. 
lfwrru•n :Ph 
f.wrwpf• ; ..,~-;,'11.'1 

K~p ,f3/m 

271-639 

239- 495 

490-577 

395- 811 

285- 575 

304-537 

""'-lmna.pw 

1/..oofn'-J"' 

p,.,, ptu~ 1.-'b" 

Ypul.n 

tfJnJfr'l"l' 

'{'"('"'- ..,.,_ 

""''l""'P 

U.'IJn< UIU t I 1 

568-1068 

368- 660 

563-747 

500-650 

600-725 

250-600 

IJ.'IJ"'-"'"~ l2 

~~p n•u ut<un.Jouli qnpbtUII!II• .Jbbnq>Jndil' ({; J Ji9) ljwtu~uob qJRLIJUtmlimhuuoljwli 
~RL(IliRLpm(ibpl• pbpl'•um~nLpJnLGiog ( J~~J·G m mp~uo liw.Cwp) 

'J.J" L 'f_,~,.-;.. . 
m& .. wy"'"b 

fJ" '- f"' " L('W -
~.~. ,. 

{:w,fptu't6'b{o 

IJ, i_~.JUI~IUI!J ' ' ~ 

;:; w,'J"' '~ wurJt~ 

lJ,, 1/nLJm 

I l ?{wJ<n "' S n -
,f4 ~~ 

/f/n 1f111~1UI9 1M ·,. 

/,'I f"'l "'"'9" -,. b ~' 

1 
J 

: w'r,~"'f'"'IP'b 
t n•_..,mna. p w·-
J,J., ,, . 

~J' /,rufun ur 

1w '1"'1/o 
..,,_ 

~~,b,, 

f} lJJI[LLIInn ~:_ 

"J? /·'hb r 

20 I 30 
I 

i 

350 - 300 250 - 225 
I 

250 - 225 h70-- 150 
l 

- I -
I 

- ;L'i0 - 135 
! 
I 
! 

- -

- -

300 - ~ i5 :?00 - 185 
i 
I 

--- -

I 
I 

- - -
' 

I i 

Pt.rl!"'"''l"•fil J"L "'e ( 9; r.) 

40 j 50 
I 

100 I 150 /zoo 1300 

19;- . t75 1160 - 145 - - -· --

!30-'- 115 105-90 - --- - -

-- 170- 160 85-80 55 - 53 43-40 -

115- 100 90 80 - - - -

- 70-60 35-30 - - -

- - 85 - 80 57- 53 43- 40 28- 27 
150- 135 -- - - - -

- 160 -150 80-75 53 -50 40-37 -

- 150- 140 75 - 70 50 - 47 38- 35 -

I 

.S!.f <UU"JIUnJ' ... 'j, hnrtf,_,_,'j, nrnzmJ' b'b 'bu.lt. "· u. &LUrnt/.r pu.bdlaf~ntJ' 

E=(Cr:t + 4b) . (t+0.02V) u3jfi, 
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npurb'l Et-il maJJwl ~IIL[InlllpwJft aJb'fhurwsftwJft 2Pl'uilp t_bp.rwumft-6.wil-

ilbpp 'f"ul u.pb !;, 

b-il' aJb'fb"""9PwJp Zf'2_wilp urkn'liiL!ifJ"'bJ! opbpnaj_, 
V-ii' .f!WdiiL wp:Uqm{tiJtiLb[! (uftipq), 
C-il' l_f'WUUfwnmJe 1° t_bptfnLfJJwb aj_pw, mu.urwiltJIILd I; 1,.)-

2,0 U'3 uwf.Jwililbp,ul: ... 
lu&qfor I. flrnzhL fuw'l"'lP "'J'f"L lf'"'"Ufwmfwil ilnp•fwil ; b[rlb 

·UfwuaJn'l pbp.[!wurt/nL{JJ,ILb['_' y-.:.100 gjfi £.. 1 g pbpJ!fr uurbtlJ.Ja.il ~ ~~~­

J:U(. - J-~fuuaJn'l trfr .f!wilw~e' &= 77,{5 •f3Jg: 

lB~~n'lfr WJ'fnl- lP"'"Uf"'"" w'it bnpJ wil I{IJwqJ[t' 

E=y&=100X77 ,5 = 77so u3jli: 

luGqfor 2. flpnzbL pwJpw~b'iiiiL trw"Uf"'"Jwil ilnp•fwil , l.filb pwtl­

P"'~fr t,,;LJ.f!fr uUfwuaJn'l pbp.f!wuraj_nL/ifJnLb['_' y=3 utjfi, urpwbuUffrt•wsJrnil 

'l"rd--~frse' K~l' =600 u3jut, WUfpWb.[!IUJfril wpurw'fr"'il.f!fr ~znfrs ...,Jp nn 

l"P il1nL[ilfr ~znfril ... il9 ilbtnL 'l"rd-w~frse' p=2,7.J £.. t.n'l/' Jw~brbufty 

urb'lfr ,,_i,/isn'l 'I" L"rzfr-s" wil IlL pm !""rfr utp1Ub11Ufftrw.'lfr"'J.fr •lr­

d-... JuuaJn'l trfr .f!"'ilw~fr Jfrtk b'l"'J. t.wpwpbr"'~.'l"'lif!"'i,l'.' a . O,.'JS: 

~wJ pw~bbiiL 2_f'1UUUfWTCd tub btlpd Ulb ~~W'l.'f" \ 

E=ypK.I'+Eo=3X2,75X600+0,35(3X 2,75X 600)= 
= 4950+0,35X 4950=6683 u3Jfi: 

luGqfor 3• /Jpnzbl wziltuii"'!J"'i, 9"f'b~fr 2_pwuUf"'"Jwil ilnpJw~, 
bfJb f.wswf.111urMJr "Uf"'""-"'l pbp.f!wuraj_m [iJ J"L~[!' y =3,5 mjfi, K..r= 
=620. u3fut, p=2,14 £. cx=0,20: . 

U.zbiUbiU!JIUb !Jnphbfr 2_f'IUUUf1Uild utb bnpd IUb ~~/lll'l,ffr' 

E=ypK.,.+Eo=3,5X 2, 14X 620+0,20(3.5X2 ,14X 620)=5573 u.'·1jli: 

~Gq}w.r 4. flrnzbt pw'hl"'P"'Jfril ~mlurmr"'Jfr t_pwuUfwnJmil ilnr­

J ... il, : hflll "Uf"'""-"'l pbp.f!wuraj_nLfJJnLilp' y=200 g/fi £.. 1 5 php.[!/1 

. umb'l~,r,;,.-, t.,..,f,..r JwfuuaJn'l trfr J!"'~"'~l'.' 6=40 ti3jg: 
f-~2_Wf1UJpb ~nL[In<ILfUIJfr ff'"'"Uf"'"''"'b bnpdwb ~~w'l_Jfr' 

luG'Ifw.P 5.· flrnzbl fuw'ln'lfr "'1'1"1- lr"'uUfwnJw~ ilnpJ,.,i,, hfcib 

aJb'fburw!JfriUJfr (b=215 opaj_w) f!UfJw!J.f!IILd t_bpdutuutJrf.UI~bUf'fr lf"UJ'Uip['_\ 

I!t=440Q0
, 1° t_bpdnLfiJJa~ilp t. ... ,r,.,Uf"'"'"'ufu•ubn'l lP"'"Uf'utwutp' 

C=L5 £.. .f!"'''"L "'P"''lm!ifJmile' V=L8 tiNplp 
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E=(CEt+4b) ~ (l+0,02V)=(L5 X 4400+4X 215) · (l+0,02X 
X L8)=(6600+860) . L036=7729 u3jfi, 

lu&qlar 6. flpnzbL pwJpw~bilm !..f'WUUfwnJwil il,;pJwil, bfJb aj_bqb­

mw!Jfru•J/t ( b= 180 opaj_w) f!bfJw!J.f!nLif t_bpJ wuurpf.wililbpfr 'l:nuf wpf!' 

:Et=-3900°, ]0 t_bpJ'm.[JJ,..i, t. ... JwUfwur ... ufuwiln'l 2.P"'"Uf"'""LJ['_' C=L5 
,, .f!'"""L u•r"''f11L[J1 ,1Li~e' V=L8 uftlpq: 

FwJ putlthi~IIL lP"'"Uf"'"" wb ilnpJ ,..i, ~~w9_ ,f f.' 

E =(C~t+4b) ( 1 +0,02V)=( 1 ,5X 3900+4X 180) X(1+0,02X L8)= 
=6807 u3ffi: 

lu6qfor '7. flpnzbl wnaj_nLJurfr lP"'"Uf"'"Jwil ilnptfwil, b[ilb uUf"'"­

•Jnt} rbp.f!utu,fm[JJ"'il!!' y=9 mjfi, K-P=575 u3fm, p=L25, cx=0,2: 
ll.naJmJurfr trwuU[wnJwil ilnpJ.;.i, ~~-qJ[r' 

E=ypl\~r+ a (yrK~I')=9X L25X 575+0,2(9X 1 ,25X575)= 

= 6469+0,2X 6469=7763 u3Jfi: 

F) Rn.nqd"mG Gnrd"wJI• nrncnLd"~ 

S!l'fr "'Ji, [!btff.UibnLp .[!Wbtu~['_ 1 "f'l! mpqnLJ I; 'IJ"' 'l"'urilmbu~W~Uib 
"r"Z ~nL[U111LpU1J11tf 'fpw'fb!J/'"'J. 1 f.b~urUI{' "'"'f'"'J-nL{rfJ"'bf! aj_bqburiU­

yp•uJf' w.!i' "'ll ifwJwilw~wzpt_wilmJ, ~"l'f"LJ I; nnnqJwil ilnpJ,.., 
flnnqtflll'k bnp1fU1~ npn2_aj_11Ld I; t.burkJIII[ p111bwJ.£..nq' 

,\t\, E-lOPp.-(Wq-Ww+K) ..ra;n., 
a 

"l""b'l £-i, 2_f'WUU[1Undwb bnpJwil I; (tf3jfi) , 
: : 

IOPp.-il' f.n'lft Jist_ ilhpd-d-aJn'l urb'lnLJbhpp .[!WbiULJ/! aj_bqblil-u:-

9P,.,Jfr pii{J"'!J.[!"',r ' (tf3j'ri), , . 
w q- 'b' t.n'lfr IU~urfraj_ zbrurfr /uniltuqmfilJutb Uf"'Z"'Pl'. qbqb.;,,.,_ 
, !JP 01JP uiJ'lpnLd (tf3/fi), . . , 
• W',..-il' t.n'lft ,.,~urfr•l zbrurft funil ... aj_mfifJ"'il Uf"'Z"'Pl'. aj_bqbU. ... -

. ; - !JP"'JP aJhrt~'LJ (t1'3/ fi), ·' , 
( W y ~ \V w )-il' f.n'lfr /unillllqnt{rfJw~ "!ltmfrtj Uf"'Zwff! { "''lJ"LUIU~ 13} 1 

K- i, \ JrtniiiUaj_IILP J wb J!UI~UI~b I; J n r , urbtlLd I; t.n'l/r aj_b rfril 

zbrmh1,e 'll'"Lilu, ... 1foil trbrfrs' ilptu'b9 P"'rar Jw~~r~ 
'fUI~ft 'lbUf.[!nLJ, bpp H<3 u-fts, r.-zaJwd- t.n'lfr J ... ~b-

rbufrs ·r "''ll"'""'~ 14), · .. \ 
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a-'i.' """'1"-"'1 '1-"'2"'"'-J trfr o'l"'"''l"rJJ,..'i, 'l"f'.J"'~P!JI! ~UI/u­
•{UIJ /; t_('b[nL b'lUibLU~Jrg, UJUIUJUib"IILJ /; 0,9 - 0,95 

UUif;J wbbbrnLJ l 

lJ.'lJ"&-uw~ 13 

lunGw~RLf'JWG wqm~~ UJW2"'1'~ (W q-Ww) Jnonw~nl' ~·ut)>bJ'l' fin'l~ 
oupJwmwpGwq 2hrmn,J 

ltln1.wyn ._p ,..,-, O•J ""'"I"I'~Y" 'l "I"' 2"'1'1! ( J 3, li) 

~n'll.l'~' f'Uut ,f/,f,w. 
pw"h!_wt•"' J/.-1. 
tnL( UJRL('UI-

1.'"" :,..,,,..,1'• 
hpp ~ .. ,~.- ..,,_ 

'fUI~"'-J"~ U[lll'lWutnL /.,_ Juw-
ltnL(•nn&-piU"I.b ('/r 'l"'l" WJ'I i>'i. ~,.,, 
~w.!wp , bpp .;.,_ ~wJwp, bpp .;,_ 1.Jttu+u1. 'tw'lJP 

utfu/ 21fl'"'i!' 
H= 0,5 J 

'lP "'""'N ,t.,.. 'lP wltu•,~y 21.1'-
.,(!, H =0, 75 J utf H = l tf 

l/.1w'lwlt.w1wJJr1. 1800-2000 360-400 540-600 720--800 
f#l.pt. +.w-/wwyw-

'l"'Jp"t. 2200-2600 440-520 660- 780 8SO -1040 

UJrt..,lt. +uufwwy•-

""''"..,. 2600-2800 520-560 780--840 !040 -1120 

lT-~1' lt.wywwyw-

""''""' t,wywjp1. 

I 
~ ., 

,.6fl£ t•-l.w•• 
'i•t·J~ .. 

U~• ·t t•-1.••· 
of.•t•J/>'1. 

U•llrr t•f'••"' 
1.•t•J~ .. 
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2800--3200 560-640 840-960 1120- 1280 

3200-3800 640-760 960 - 1!40 1280 - 1520 

Pw~£wf'wJf•1. 'tn&-(utn<-pw1.l.pp I "J.w}in"'JP't, ltnL[Uin&-pUI"bl.f'f' 
~w.lwr, 1trl' '11'"._.,..,.,,,,~ £pbpp ~ ... J.,,., brp 'lf'"L~rnwJfo"~• fl'"t•/• 

funrn•p1 .. ,'1.1. t (J) I Junr"'-PI"._'t,'t, t (J) 

0,5 - 1 I 1-1,5 ]1,5-2 1 1- 1.5 I 1,5- 2 12- 2,5 

600-900 800-1000 

700 -I 000 500-700 1000 -I :!00 500-1000 

900- 1200 600- 900 400-600 1200-1500 600-1200 

1200- 1600 800 - 1200 600 -· 800 1500-- 2000 I 000 - 1500 

I500-2ooo I000-1500 750-IOOO 2000 ---3000 /t5oo-zooo 

500 - 11)01) 

:ooo ·-] .)fl( 

lu&qJor S. flrnzht filb[J£. ~"'"-"'"'''"''l"'JPh ;:,,'lbrnuf J;_,..~4_mz /u"'­
'l,lP Ull'f"'- nnn'IJ .... 'b bnrJ wb, L[Jb "'L'"b'""-"r"-'"J I; t.b~u""rP.'J UIIIUI­

'bw[ y = 150 g/ ti IIIUI'l_n'l_l ~('UIU"fUIIlJIUb 'f"f'JIU~PS/!\ &=,50 tfJ/g: 
'l·rm_'i.,,..!P'i. 2..rbrp funrn'-fJJ"'-'i.l! t:,,'!P J -~brbupg 5 Jbmrfrg uufbtfr 1;: 

Sb'lmJ'i.brp .f!"''i.UI~f! •fb'lb"'"'9P"'JP zrt"''i,,,_J' P= 105 uti, pul~ 'i.br­

G-f!JJ'UI'i. 'l"f'JUI~lsl'' :i=LO• lun'i.LUtjnLfJ!"''i. LU~mfr4_ "l"'ZLUf'£! r,,'lmJ' 

'J. ~ - w w= 1040 tl'J/ fi: ,,.UI2_Uintlf nnn'fJLUb 2_('/r O'fUIUI'fnrtlJLUb 'f"f'JUI• 
'rr!!r'' o= 0.90t 

/Qw'l"'IP "'!'1"'- ,,,.,J,..'i, 'i.nrJ,..'i, ~Lfr'i.Jr' 

150X 50- 1050- I040 
1),90 6011~6000 tf3/ fi: 

luGqJor 9. flr,zLL Jfrp_ ... ~ ''"'"-"'"'"-"''l"'lfr'i. :,,'lbr,,_J ,r2 ... t1,t,,1 
"'f"J'fr'l"f'fr """'fJUI'i. 'i.nrJUI'i., b[ilb "f[UibUI"-"1'1"',) I; · umw"in.uL y= 
=21]0 g/ fi phr.e' ~r"'u"i"'"JUI'i. 'lnrJ,..~frge' 6=40 tl'3/g: CJ.,.,,_~"'"'Jfr'h 
2/'&r/! UIUif'UIJ4_UIJ L'i. ""'!." JUI~brbufrg 1,25 tf Jr.nr"'-{iiJ ... 'i. "-r"'• nrfr 

'ff-."i.f!"' J K=7.50 t1'
3/ l"it Sb'lnLJ"i.brJr J!UibUI~f!. .,L.,butUigft ... tfr zn_u.'i.~"''· 

? = 182 tftf, Jru~ 'i.hrJJ,f ,..';, 'l"f'J"'~P91!' [i=0,8: /u,'i,,..4_n'-fil /"'';, tuftwfr•/ 

"I"'Z"'f'l! ""'!.""'' W q- W •u= 540 tl'3 / fi: ~rfr o'l "'"''l"rJJ Ulb 'ln1,.J,..11ft!JI! 
==~). 90t 

fll,fp'J"I'fr """'IJ,,<;. 'i.nrJw'i. ~tfr'i.Jr' 

.\\ = y&- lOPt-t- (Wq- W uo + K) = 
a 

200X 40 - lOX l82 X 0.80-(540+750) 
. 0,90 . =5838~5850 tfJ/ fi: 

lu6')for 10. flf'n2_b[ ,)..,'j,r ftUI"-UIUI"UI'f.Uifp'i, t.nrzbrllLJ 1./t_UI~I~n'[ 
"';,'i.m'i."'.'J"''i. gnrb'i.Jr """'l'im'i. 'i,,rJ ,..';,, hfilb u"l"'u•[b LP.f! pbr.f!l'' y= 
=:)Q g/ll. f.('"'u"fillnJ ,..';, 'I' 1,Jm~/rg{!' 8= 170 tf3 jg. 'lf'"'-'i.ur,..Jfr"i, t_rhrl! 

" '"'r"'"'iwd h'i. t:.n'lfr J ... ~br'· ·'frg 3 u-frg "''fhtfr fu"l'"'-fillw'i. "-r"'' SL~ 
'1"'-'l'i.Lrp .f!"''i."'~l! •fb'lb,,..~;~ ... JJr 2_r2_UI'i.n,_J' P=120 tftf, Jru~ 'hbp.JeJ­

J' "''i. 'I nrJu,~frge' p.= O ,6: /:1 n'i.Uitfm {J J"''i. "'~'"fr1 "l"'Z"'rl! r,,,1,,r '.\ . ,- Ww . 900 tP fli: 

Y.rfr O'fUIUI'f"rJJ"''i. 'l"rJ ... ~frs!!' :;=0.90:· 
U.z'i.UibUigUib ,'Jnf'/,'i,p "''"'fJ Ulb bn{'tf w'i. ~[p'i.Jr' 
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'M=y8~t0P!-' -·,( W q- W ., + K~ · 30X I70- I OX I20 X u.ou- vv~ 
a 0,90 
=386.7~3900 u3/ fiz 

lu&~tfar 'II. lfltw'iuu1.nr1.-6 !;- P'"J pw~b'bm. '1wzu•/r,tJ tturw'bwl y = 
= ·40 g{li · phf' . .J!' ·~rwu"iwnJurfl 'lnr6w~fr9l!' 8 = 195 u3 jg: '1-rnL'i.mwrfr'il 

:21'brfr Jw~wr'fw~l! :urwr".u61.w6 !;- f.n'lfr Jw~bpbufr9 L5 u /unl'"'-fiJJw'b 

1rwt l,n'lhf'f! Jfrp_w~ kw1.wuii/WttWJfr'b hf., nrfr 'fbUf.J!III J 'Jf'nlf.urw.(/rf. 

1_rbre o'lurw'fnr61.,,_,r bi.' K=I200 11'3/fi tw-frn1• Sb,,ut'itl.r/r .pw'bw~l! 

1b'lhutw9/rUIJfr l_r'l.JU'i.ll'-11\ p = 177 UU 1 Jru~ i.br.M·J w'h 'fnr6w~fr9l! \ :J•= 
-0,70t lun'hw1uLfiJUI'h w~ur/r1 'llf.Ul_Wf'f! f.n'l.n,_J' w q- w w=820 lf·ljfi : 
Jlf'/r O'fUIUI'fii{'Jtfw'b 'f"f'JUI~fr9f!\ 0=0,90: fflwf.wb£</IIUf t nrnzhf nllnq ~ 

Jw'b i.nrJw'i,t 

Punlpw~b';.,,_ nnn'IJ w'b i.nrJ w'b ~Lfr'bfr' 

M 
(J 

40 X l95 --10 ~'< 177 X0,70- (820 +1200) =5044~5050 uJjii: 
. 0,90 

q) ~rd'm& &nrd'ruJfa nY"nGnLd'p 

JlpJwfl i.nrJw .l; (m) ltnt1.m.J 2.rfr w1'i. .J!":'i.wlll! (u3/fl), "(' "'1!1'. 

·1.ut.J t . J.h~ . lJ'Jw'b JwJ'w'bw~ 'fJiiLtJ.wur'bmbuwqw'b ~"'l"'"'-f'WJn</ 'l11 w~ 

'lh 9rw6 lli urwrw6m.fllwi.e' t.n'lfr w~urfr1. zbrurm .r (H) J.tn'hw1."'-{J J"'r;, 

O'fUIUI~Uif' . "fW2Uif' uurh'J.Jh f'IL f.wJ Ulf'l 

JlpJ'w'b 'bnl',r"'-;. "1'"2</"!-,j' t' "l'Ufbu '1"'2"'wJfr'b tlut /) tfw'butJ/rh /un• 

'i.w1"'-'itwlt"'-fil 1w'it ( W wn) I.. 'i.wptwT_pm J'i.,u Jfr'b /rtn'itw1m/J 1w'b "i'-"zwrJ 

( W 6>! ) ur..urphpn .. {J J"'-'b' 

m=Wum-WG.J. u3j fi: 

JlrJ w'it 'itnptf w'i. IJwrktfr t ;,I', zh L 'haul. , ht'i.L·tn1 t,,'lfr /uu'bw•fm­

.fiJm'i.e ~'-"l''lw1nrhl"'- '"i"'J.Jw'it~hrfr9 {i.rw L"'1w'f"'-J'it fun'i.u,Jw9Jw~ 
.uwr.J'w'it"bhrn~.J), fln'-ll "''"L"4.' zb'l"~.rthr LW'i.UI'fiiLJi '"".,'"''"'·fltm'i.Jr.t 

± 'O%-:fr9 "l. ,;;</htfr' Y.Ju '1b"iJJ"ul 'itwluw!.l'"'- Ji.~.~~Jfr'it (WG.j_) I.. 1\hu•t.r~"- " 
~wJfr~ '(\V uon) f.un'i.wo{nLfiJ"'-i,";.bl'l'. zk'l</mJ b'it tm</w'l"'-Jt f.un'bw:Jm 

fltm'hft; (W,) ± c%-mf, WJufr'b.J!i.' 

Wwn = W, (I + .I~) u3fli, 

WG-t = wt ( 1- I~) uJj fi: 

·46 

m= AH ( ~'"n-~Go!) u3;'ii ~ ... ,r m =AH~ ~ lf3/ fi, 
. 

1 50 
f;{J/; t, ,.,'l/r /r•n'h,..,{,,_ fJl"'·'b'b WjiUIJU /) WJUt•IUtrJ' L 

t, "l "' "'"~nutbrn1 (r % )' ~ "!' "'IP ~211P 9' "'"i IU t r" Lilt bnpJ w'b ~t/r'bp \ 

m= IOO H7: (rwn-r61{ ) lf3j fl, 

''1"""'1 fuon-f! 'lwz mwtfr'h uw/) Jw'bwJfr'h {un'itw</m'hw~nt{J[wb wn~nu'b !;- l "l' 

I) n 'I /r 1/2"/r.'!' 

fG ~ ""e' 'hwfr•wt rmJhw!frt /t~n'bw'f"'-{J!u.'b mnf[nue l"l' 1\n'lfr f[ n/r ' 
nre umf"l'"'P"'l' 1/w'ltlmJ t '1-Z"'":'tfr'it uwC.JwtwJfi'itz {u:­
'bu,fm'ittultw{Jtw'h 60-80 %-e• "'!"P'i..J!i.' 

W,un= W 1 • ( 1 + 16o )=2816 ( 1 + 1~.)=3379, lf·'j fl. 1 

'twlziw!.l'"''lbwJJr'h /r•n 5uu</mfil Jw'b "1-zwrl! r:,,.,,,.,,_,r' 

W &I{ = W, ( 1 --~)=2816 (I - :~)=2253 uJj fi, 

.IU'JII'/fr IUJ'fttt !_{',{ wf. 'itnpzl wf. 'ufr'hfr' 
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lu&q"r 13. Drnzbt !J"rb'b/r p_rJ'w'b 'bnrJ'w'b iL r:.m1p 'ba~/rtwl.f""-J'-. 

"it LU J{t'b IlL t:.lzmt_('nLJ"bLU J/r'b /rtn'bwt{IILftl [nL'b'blz fP UfLU zwr'i.L ('{!1 b fib 

48 

2. ) ( 20 ) \\ 'a"-=W (I - -- = I800 I--- = I440 tf3/ll: 
I 10() IOO 

\V wn=W (I+-~-)= 1800 ( 1 + ~·)=2I6Q u·1jii: 
l 100 IOO 

~l'J'w'b 'bnrtf..u'b ln/r'bb' 

m= W,"" - \\' fi"-=2160-1440= 720 u3/fi 

W= \VW!t 
l }_J_~ 

I 100 

2400 

I...:.... .20_ 
' 10') 

2000 u'1/ rl: 

. . 
! 

W u"-= W 1 (I~-~-)= 2000 
1 

I- ~)=I600 u3jfir 
' 100 \ IOO 

~rJ' ... 'b 'bnrJ'w'b ~t/r'b/r' 

m=W wn- W G"-=2400-I600=800 u3j fi 

0 . 20 
m=W 1-= 2000 -=800 u3/fi, 

50 50 

luGqftr 15. flrnzbt ptuJ'pw~b'bnL t_rJ'w'b 'bnrJ' ... 'b, b[iJb 'JwzmwJ/r'b 

utut:.,fw'bwJ/r'b fun'bwqnL'btu~nL{iJJtu'b "'"~""!! l"r t:.n'l/r ~zn/rs' fwn=28%, 
C.n'l/r J."''i"'L'"JP'b ~z/rne' ~=I ,3 mju3

, t:.n'J./r tu~m/rt/. zbrm/r r:.tuumnL­

[<IJnL'bf!' H=0,8 tf h ' 'btu{utup_('nLJ"btuJp'b fun'btuqnL{iJJtu'b mn~""l! {ru"-) 
't"''lJ'nLJ' t 'JIDZ"'"'JP'b utut>J'tu'btut/r'b fun'btut/.tiL'btu~nL{iJJtu'b' &=70%-l!' 

~"'I.P '1"'2."' LU J/r'b utur.tf tu'btu J/r'b .fuu'btut/.tn 'btu~nL{J JnL'b[!' 

W wn=100Hctrwn=IOO X 0.8X1,3 X 28=2912 tf3/fit 

r r · rwn = 70X 28 = 19 69/ , 
100 100 ' 

0 

W c"-=100Hctru"-= IOO X0,8X 1.3X 19,6= 2038 1!3/ fiz 

J!rJ'"''b 'bnrJ'w'b ~t/r'b/r' 

m=W wn- w G"-=2912-2038=87 4 u3j fi 

m=W·wn(I--1 -) =2912 (I-_IQ_)=874 u3j fi, 
100 . 100 , 

luGq'(tr 16. flrnzbt tunt/.mJ"'P t_{'J'"''b 'bnrJ'"''b, b[ilb H=1,0 If, 
1= I,25 mju3

, r=30%, r= 75 %l 
J!pJ"''b 'bnrJ' tu'b ~t/r'b/r' 

. m=IOOHct(rwn_:_ -~~ )=100X1,0 XL25(3o 75 X30 )=938 1f3/fi, 
100 I 

luGqfar 17. flrnzbt zw.e"'r/r l.tu~'b'lb'l/r p_rJ'"''b 'bnrJ'w'b, · b[ilb 

H=0,6 If, ct=l.12 mju-3, rwn=29 %, r=70%: 
J!pJ'm'b 'bnrJ'"''b ~t/r'b/r' 

4\) 
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m=lOO Ho:(rwn_.'lrwn )=100Ho:rwn(t--1-)= 
L 100 100 

=100X0,6X1,12X29(t- :~ )=585 u3
/fiz 

lu&q'(tr IS. flrnzbl ~wrurnffrLfr p_pJw'il 'ilnpJw'h, b[Jb 'ilwfuw­

lrnulilwJfr'il fun'ilw4_m{JJm'ilp' ~G.j_=38,5%, H=0,65 U, A=48%~ 
b20%t 

twfuwumJ'ilwJfr'il fun'ilw4_mfiJw'il llf."'2"'f'l! t:.n'lmJ' 

w G.j_=AH~G.j_=48X0,65X38,5=1200 u3/fiz 

.o 
1---

100 

120J 

1-~ 
100 

~ 20 
m= w . - 0

- = 1500-=600 U3/fiz 
I 50 50 

l)) q.!DI. 'lmsGsbumlim& IJnqsnuw~fa nn.nqd'm& 1t 5!_rd'mB 

&nrd'mGbr'(t, 2_rnuf6brf. p ... '(t 1t dwd'libsGbrfa umhd'mGnLd'e 

5!_rmJft6 hwc ... L~Jcn.fa d'hpnqn ... 

, '1-JnL'lwm'ilmbuw~w'il l[nLlurmpw'ilbrfr · nnnqJw'il nhJfrJI! 'twrblfr t 

uwt:.Jw'ilhl wi[w'lhJfritnu lJ.. t. lJn.uurJwl[n4_fr wnw1_wp'twJ. lf"'Jfr'il t:.wz­

¥_blt2.nfr i/bfln'ln4_: lJ.J'l Jh[iln'lfr tnLfiJnL'ilf! t:.hur"-J"'l'il t• 
twfu nrn2.mJ b'il nnnqJw'il 'ilnpJw'il, bl'ilbln4. llf.l"''ilw4_nr4_wd-

,.br.efr _, ... 'hwltfrs' 

M y8~10P~-L-(Wq-Ww+K) u3jfi: 
0 

IJ.IIf.w uwt:.J w'ilmJ h'il t:.n'lfr wltmfr4_ 2.brurfr t:.wuurnL[iiJm ill! (H) li. 

' 
trfr _,UI'iJW'tf! 'ilrw Jb1_1 Rff! r:.wJW11f.WUIWUfuw'ilnLJ t' 

w} fun'ilw4_mfi1Jw'k 'il4_w'l"''l"LJ'il ~wzwrfr'k euur pnLJuhrfr [ilwnw-

JhlnL llf."'IJw'ilfr' 
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.p) umw4_h[wqnLJ'k fun'ilw4_nt.[il Jw'il'il euur wbrwsfrwJ fr llf.LUJJ w'kfr' 

W wn=AH~wn u3jfi, 

..,} ·'1wzurwJfr'il uwr.Jw'ilwJfr'il fun'ilw4_nt.'bUI~nL{I J'"'il!!' 

WIJu=lOOHo:rwn u3j~, 

41} 'iJwfuwp_rnt.J'iJw Jfr'iJ fun'iJw4_nt.[l JW'iJf!' 

W G.J.=lOOHo:rli~ u3jfiz 

1-pw'iJfrs t:.hurn npn2_n1..J b'iJ r:.n'lfr fun'iJw4_nt.fiJw'iJ UJW2_Wff! sw'iJ.J!fr 

~wJ ur'iJitJw'iJ JwJw'ilw't (JfrwJJw ltmluriiL('W'iJhrfr t:.wJwp}1 'twJ 4_b­

IJ:hurwsfrwJfr u't'l.PnLJ ( pw'l.JwJ1w 'tnLLurmpw'kbpfr t:.wJwp}• 

W0=100Ho:r0 u3/fiz 

Up'ilnlnrmwJfr'il urb'lnLJ'iJhrfr .j!W'ilwlte (P uu), 'ilpw'iJs r:.n'lfr Jbp_ 

~hrtttt4_btnL 'l"rttwltfrsl! (!-'-) "- urpw'iJuUJfrrwsfrn'b J.wfuu'iJ m 'lnlnrzfrw .. 

tJIIL,/(! (e U3j fi ,/hft OfnLJ) 4_hrs•fmJ h'iJ wJpn'l2_ 4_h'lUm1Hsfrwtfr t>wJwrl 

mwu'iJonwlt'iJbrn4_, oqurwqnpJ.btn4_ 'iJwh pmJufr '[wpq ... 9 J ... 'iJ 4_rnLLbrfr 

t>wp_np'fwitw'iJnL[I JW'iJ OfLU9nL9LUJfr'iJ JwJithur'iJUp[!l 

b[ilh t:.n'lfr wl[urfr4_ zhrmmJ fun'iJw4_t1LfiJw'iJ uit'l.P'iJ~itw'iJ . UJ"'t.'wre 

. 9"''iJ.J!fr Ju~J ... 'i, ... l[ W0 !;, "'UJ"'' p_rhtn4_, w1'il t>wu9'iJnLJ h'iJ J'fr'iJt"- '1"'2.-

mwJfr'il uwt:.J w'ilwJ fr'il fun'iJw4_nL'iJwitnL{I 1w'iJ ( W IJU )' wnwp_fr'iJ w'iJqwJ 

.lrhtn4. t:.hur"-l"'l 'iJnpJwJn4.' · 

m1=WIJU-W0 u3j fi: 

britrnr'l w'iJ7wJ UJhur.J! !; 2._f'bl WJ'il JwJw'iJw~, hpp t>n'lfr witurfr4_ 

.zhpmnLJ J'iJuLJ !; W Glj_ fun'iJw4_m[l JnL'iJ {'iJwfu ... p_pnLJ'ilw Jfr'il fun'ilw4_nL­

fJJ"L'il), nre uru'lfr ltiiL'iJb'iJw Tl or t:.bmn' 

britrnr'1 w'iJqiHJ 2.fRL,/ h'iJ t:.hur£.JWL flnpJw1n1.' 

m2=W'lu-WG.J. u3jfiz 

tJw'iJ a1Ln4_ 11f112_1lL,/ b'iJ r:,IH2_Rf''J Jfr2..2..rnLJ'iJwlfr'iJ JwJw'iJwltwJfr­

l_11tJ'iJhrfr mhn'ltJLfil Jm'iJ'iJbp[! (T) "- p_pJ '""' 'iJnrJ w'iJhre (m) I 
lu61Jftr 19. flrnzbl ' fuw'ln'lfr wJ'InL 2.r'lw'iJ 'iJnpJw'iJbre "- JwJ­

'fhm'hhrl!• h[ilb 'iJwfuwmbu4_nLJ !; uurw'iJwl y=l20 g/ fi pbp.j!1 2..f"'UIIf.Wn.­

Jw'b qnpJ.witfr9f!' &=63 U3/gz t.n'lhf'f! 'fRf2_ afl, ltnL[UIIIt.p-nn.n'fhlfrl 
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9-rnLbuuuJfri. lrbrl! quri.qnuf bi. t:.n'lfr J ... ~brbufrs 8 tf funrn'-fiiJwb 

1_r~ni l,n'lfr ,;. ... ~nur~bi.tnfi/J•nbl!' A= 40%, ,;. ... q_"'L"'Jfri. ~zfrnl!' IX= 1,2 mjtf3
, 

'1"'2."'"'Jfrb u~nf\J~nb~nJfrb funb~ntfnLb~nlttiLfi/Jmb[!' rwn=23,34 % ( l"{' t:.n~ 

'lfr ~2."-P9) , b~nfttiU2_['"LJi.IU Jfrb funi.~nqnL[il JnLbf! fu"''l"'lP tu J'f"L t:. ... J "'{' 
f!b'I'ILbqmJ t' j=67 % ( '1,;_,2."'"' Jfrb u~nf\J ~nb~n tfti. fun'b~nquL b~n~nLfiiJnL~ 
i.frs ), t:.n'lfr "'~"'"" zbrurfr t:.~nuUitiLfiiJnL'b[!' H= 1 tf: :.n'lft ... ,_ ... q_bl ... -
'l"LJb funi.tuqnL[il J"'b urn~nub [!UUI ~nb£'"'9""' Jfr Uf"' JJ ~nbft' ~wn=80% 
( J~n~nur~biJ,nfiltnLilfrs ): l,n'lfr 'bqtu'l_UJ'fiiL Jb funiltuqnL[il J"'b urn~nui. euur 

pnLJubrfr fl~nntuJblnL Uf"'JJ"'i.fr' ~Gq=30% (.t~n~nur~bi.,nfiiJnL'hfts): 

/u"''l"'lP "'J'f"L 1_b'lburtu9fr"'Jfr u~ft'l.Pf! "'Uff'fttft 1~'i, f; , qb{'2_[!' bu­
. JkJpbrfr 10~[!. nrfrs t:.bmn urr1_riLJ I; "'l'lbfiltu'l/t ·2_,1L{'f! ' 

l,n'lfr funb~ntJrnfiiJtub urnltnul! fu~nr;_n'[/r "'J'f"L qb'lbuttuSfr"'Jft u~l!'l.­
priLJ (1/!V)' fo= 15 % ( tnr t:.n'lfr ~2."-/rs)t ?-wzurnLJ nnn'IJwi. zrft o'l"" 

urw'lnr.tJwi. 'l"r.tw~frsl!' a=0,90: 

Sb'lnLJ'hbrl! (P). i.br.tJJ..,iJ 'l"l',;."'qfrse (r-) h utrru'bu"lfrrwsfrnb 

~~nfuuiJ nL 'f"l"f'2.P"'9'1L,ff! f\n'lfr Ju.ftbf'bufr9 (c tf3j fi Jb~ ornLJ) f!UUP 

,m~nui.orl"'~i.brfr pbrq~n.t bi. "''iJnLuw~ 15-uul: 

lJ. 'I 1 n L u.., ~ 16 

11."{(' ft Uwlfu 

I 
~nL'bfu ~nLtfu 

I III I III I 1~~ I Ill I I r II I III I j II I Ill 
I 

I 
I 

p JJ 8,6 17,5 12,717,912,9 12,8 11,6 9,8 7,1 I 7 4,5 5,3 
I 

fl. 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1 ,o 1 1 ,o 1,0 1,0 

a .J3for 16,8 18,9 21,4 23,5 28,4 33,4 33,5 39,7 45,7,47,6 I 52,2 51,3 

'l.~nfu nrnznLJ b~.[! fuubw1_nLfiiJtub uwf\JwbtuJfrb UfW2.1Uf'bh('f! f\n'[{r 

"'~"'"" zbrur•nJ: 
l,n'[/t funbtu1_nL[il jtub bqtu'l_IU'fiiLJb UfiU 2_tu('b f!UW prtL JUbrfr ,filuULLU-

JbfnL Uf1UJJtubp' 

l_n'lfr funiJ~n1_nLfil Jtub tuntuqb["''f"LJ'j, Uf"'2."'f'b . f!Uin wbf'"'9P"'JP 

Uf"'JJ ... 'bfr' 
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l,n 'lfr 'JU12.Uitu Jfrb u ... t:,J ~nbw Jfrb funi.wqirLbut~nLfiJ JttLbf!' 

WIJu=100Harwn=100XlX1,2 X 23,34=2800 tf3/fi: .. 

l,n'lfr 'b~nfu"'lf'"LJb~nJfri. funi.~n1_•1LfiiJ"'b Uf"'2.rurl!' 

00 jfwn H W Gq=lOOHa.rGq=l HIX--= CXjfwn= 
. 100 

= 1 X 1,2X67 X 23.34=1876 u3jfi, 

l,n'lfr funi.w1_rtLfi/Jwb Ufwzwrt'. furu'ln'lfr "'l'f"L •fb'lliurwsft"'JP 

u~'l.P"LJ ( "'"lrft tfr 1-fri.) ~tftilfr' 

W0= 100Ho:r0=100X IX 1,2X 15=1800 u3j fi: 

U.nw2_/ril wb'I"'J lf'"LJ bi..e 1/IV, t:.burh)"'L 'bnrJwJnq' 

m1=W IJU- W0=2800-1800=1000 1!3/ fi, 

lJ.Ji.rtLf\burh f\burl.mJ bi..e f\n'l/t funi.~nqrnfiiJ"''j, Jmur.efti. h kt.[!/rb 

euur ~nwui.orJw~i.brfr: 

OynM.nnu UliU[onliJp/i[' ~"~"'"''~'"" t .. ,liJpbr 

1 I II j III I 
I 

II I III I I II I III I 

4,414,3 0,8 5,3 12,4 16,0 17,8 14, I 8,1 15,4 

1,0 1,0 1,0 1 ,o 1,0 1,0 1 ,o 1,0 1,0 1,0 

52,2 51,8 51,2 45,6 135,5 33,7 27,3 17,9 12,8 9,1 

U. 'I 1 , ._ u .., ~ 1~ 

.!,n'l~ JunCm~ntp)wG I)~CwJ~~wC wnw2~G umt.f~g fibmn 

J.wJ~Iion'blire [/nLmj! ). btl! U'l.u'U"f''l 

1 2 l 3 4 

l ,t !V-.,-10/ IV 86 168 2718 

ll j !V-20,1V 175 189 2704 
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... 
.. 

I 

' 

~ 
2 3 4 

21/IV--30jiV 127 214 2611 

1/V -10jV 179 235 2561 

llJV'-'lJJfV 129 284 241i 

21/V-31/V 128 367 2167 

1/Vl-10/VI 116 335 1948 

lljVI-12jiV 20 79 188t 

brlfrnr1 wil'lwJ' t_rn,J' bill.! 13/VL l)lu.nt..1 ... l ilnrJ',..Jm[' 

m2=W'lu-WG!J.=2800-1889 911 1!3/fi: 

lJ. 'f 1n L u -~ 11 

fl.w.l~buo'i.bpe UnLuoe 
f 

bte ~ ... ,.., 
13/VI-20/VI 78 318 2561 

21/VI-30/VI 71 457 2114 

1(VII-7,iV II 49 333 1898 

brr'!r'f wil'l"',r . t_('n'-J' bil.e 8/VIL r.burt..l"'l ilnrJ'wJnrf' 

m3=W'lu-WG!J.=2800-1890=910 1!3/fi: 

lJ.fllfLIIJU~ 18 

1.n'l~ }unGw4<npJWG 'I~Gwd'~ltwG hppnP'I. j!pnui~g fihrnn 

tJ.,.J~buo~lrre UnLuol! I. bte rn. ...... ,., 

8/VII-10jVII 21 143 2678 

lljVII-20/VIl 45 522 22.81 

21JVII-27/Vll 34 359 1876 

m,=W um. -W li!J.=2800-1876 , 924 u3/6.• 
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lJ. 'I 1 n L u JU ~ 11 

fi.JUJ~·-~,,.1!. Unune bte ~"'Bnl't 

28jVII- 31/VII 19 205 2614 

1/VIII-IOjVIII 44 522 2136 

ll jVIII-15jVIII . 22 259 1899 
' 

~i'il'lbrnr'l- .uil'lwJ' il'n'-J' bill.! 16/VIII, l)buri..J"'l ilnrJ'wJnrf' 

ms=WI)u- WG~j_...:.-2800-1899=901 u3ifi: 

1J. 'I 1 n L u '" ~ 20 

tJ.wJ~buo~bl'l!. UnLuol! bte U'l...,snt"l 

16/VIll-2Q,iV til 21 259 2562 

21/VIII-31 /VIll 8 .563 2007 

1/IX-3i iX 16 137 1886 

-l.bsbrnr'f wil'lwJ' t_rn,_J' bill.! 4/IX, l)buri..Jwl ilnrJ'wJnrf' 

m6-W 'l"-W G!J.=2800-1886=914 u3jfi: 

0. 'l 1 n L u JU ~ .2J 

tJ...,J~b uo~bl' /! UnLuol! bte · u~'"B"l''l 

4/IX-10/ 'X 37 319 2518 

11 /IX-20/IX 124 355 2287 
21/IX~30jiX 160 337 2110 

IJX-10/X 178 273 2015 

11/X-20/X 141 179 1977 

21 /X-31 /X 81 141 1917 

1 /XI-10/XI 154 91 1980 
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m1=W~u-W G.j_=2800 -1980=820 u3jfit 

U.JuUJ.frun1_ umws1_nl.tf h'b fuw'ln'lfr "'J'l"'- 2.rhL"'- t:.bm ILJW[ 'hnrJ'-­

ilbre /,. c/wJ'ftbm'iJbrf!. • nrn'iJ.[! pbr1_wJ . b'iJ UJilJilLuUJft 22-n,_J' , 

lJ. 'II n L u w I[ %% 

)tp,.urhhpf. )tpJw'h JwJ- )!.pJw'h 'j,IJ.,.,,. J!.pJw'b f'f'"LI""'" 

Ii-I!. l[bur'hhpf!. 'j,,.,.Jw'h . (JJ( fi) .,,.,.J..,'j, ( ofl/ fi) 

I 1/IV 1000 1100 

2 13/VI 911 1000 
' · 

3 8/Vll 910 1000 

4 28/VII 924 1000 

5 16/Vlll 901 1000 

6 4/ IX 914 1000 

1 {"'Jthf1w'l) 11 /XI 820 goo 

. \ 
6380 7000 

Juru'ln'lfr WJ'f"'- 120 g/fi php.erum1_u'-fillw'b 'lb Uf.[!"'-J' t_rwu"l.,..,__ 

J'w'b ilnrJ'w'h' 
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E=y6=! 20X63= 7560 u3/fL 

2.rfr J'"'-"'.[!1!. J'fl'bn LnrmwJfr'b mb'l"'' -J''bb rfrs (1jlV -frs Jfr'htiL 10jXI)' 

'E 10Pp.=2263 U.3jfi , . 

·. wzhwilwJfrb /.,_ 'fwp'bw'iJwJfr'iJ fun'iJw1_nLflJ11L'iJ<j,brfr mwrpbrnl_[i/JnL<il/!.' 

W w- W q=1980-1800=180 u3jfi, 

WJ'lhflw'Jfr 2_pJ'w'iJ 'iJnrJ'w'iJ' ffi 7=820 U
3/ fit 

1,bur1Lwpwr, nnn'IJ'ruil prnLmmn 'hnrJ'w'b fttfr'hfr' 

M 
a 

7560- 2263 + 180+820 7000 t£3jfit 
0,90 

! 

lu Gqfar 20. P .u'hp_ wpwtf'h ftmtmmpw'hbpp 'lwzmm.J' "'L"''bw1_nr-

1_wJ !; f,/.f[miUrPs umw'iJ.u[ y= 250 g pbp.(!l Jlf11UUUJ.tun_J'.u'iJ 'fnpJw~fse' 

8=30 1!3/gt 9-pn'-'bmwtf'h p_pbpe 'l"''b1_mJ' b'b ""'lP J'wftbpbufs 6 J'burp 

Junpn'-[i/J"''h 1_pw : ~ ,;'lbre 'I"PZ b'b, ft"'-L"'"'-p-nnn'lbLfr, J,..iJr ftw1_w­

""[.u'lwJfil , "'''"'""- zbrmf :.ruUUIIILfltm'he' H=0.6 u, :.n'lfr rt ... f[nurftl,ilnL­
{JJnL<ile' A = 50 % , Jw1_wtrutf'h IJZpne' l = l,32 mju3

, 'lwzmwJfr'h uwr.­

J'.u'hwJpil fun'bw1_11L'hwftnLfiJnL'be' rwn.=28,5 % (tnr t:.n'lfr ftznfrs)' Pw'bp_w,­

r.uJp'h ftnL[UI11Lpw'iJhpp sru'iJ.ee ~wmrup1_nLJ' !; WUJ.rfrtfr 1-fr'iJ /,. 1_b,hurUJ­

sfw'iJ zwrtrL'ilwft1_mJ' !; J'p'hl_IL t:.nftmbJ'phrfr l/_hr2./!.' 1,n'lfr Jun'bu/J[nL{JJwil 

mnftnue 9"'il.ef cl wJ' w'bwft' ro= 22 %, fruit t[h,bmwsfrwJfr 1_brp_mJ'' r w:= 
=27,42 % I tw/uW2_[lllLJ"bwtf'h fun'iJw1_mfiJnL<il'iJ f!.'iJ'fnL'iJtiLJ' b'iJ 'fUJ2_UIW­

JP'iJ uwf,J',..'b,..tfr'h Juu'bw1_m'bw~nL[i/Jwil 8 0 % -pil f.wi/_UJuwr, WJufril.eil' 

1,n'Jp UJnrut[b[UJ'fllLJ'iJ fun'iJ.u1_nLfltruil mnftnuil f!.UUI wbrwsfwJfr 

UJ."'JJ' ,..<Ufr' ~wn=80% ( Jwllnmftb'bmfl t"'-'hfs) t 1,n'lfr 'bi/_UJ'l"''l"'-!<j, funiiUJ-

1_nL[i/Jwil urnftnuil eum P"'tuhrfr {JrunwJ'bL"'- UJ.WJJ'w'bfr' ~ti.j_=50% (J-­

ftnurftbilnL[i/JnLilfrs) : '1-wzmmJ' nnn'fJ'w'iJ 2.rfr O'fUIW'fnrJJ'w<j, 'fnpJru/Jfrse' 

a=0,90t 

Sb'ln'J"bbrfr .eru'bwfte (P) . 'hbrrtJJ'wil 'l"r<truftfrsilbre (p.) iL 

"'r"'iluUJ.frrwsfwtfr "'- t:.n'lfr J'wftbrb"fr9 'l"l"N_frmsJ'u.'b "'"-i"'lilbp/!. 

(~ U3fop) urrt[ruJ hb UF'JJIILUWft 23- nLJ': 

lJ. 'l 1 n L u w I[ 23 

ll."lrh /fwJpu I ~nL'hfm ~ nL[/.ru 

I l II l ll1 I ~ II . J III I I I II l III I ! II .I Ill ' 

p dJ 
' 13 14 1 12 9 1 15 14 11 1 9 8 8 6 0 

f1 0,1 0 ,7!0 , 7 0 ,7 0, 7 0 ,7 
0,8 1 

0,8 1,0 1,0 1,0 -

E ofl; or 18 22 24 251 27 32 36 41 43 l 49 51 53 

flrnzhL p_rJ'u.'b ilnrJ'ruilbre iL clwJ'ftburilbre' 

twJu nrn 2_11LJ' bil.e nnn'IJ' u.il ilnrJ' wil, b Lilb L"" UJ.[W'i.tw1_nr•L,;,J. 

l' b ('.[!/r .ewil wftfr 9' 
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yt;-10Pt-L-(W"-Ww+K) 
M a 

250 X 30-1552- (17 42 - 2172) 
-~~~~~0.~90~.----~-- 7100 u3/fit 

u."fUI nrnznuf b'j,.j! fun'i.w-J.nLfl JIU'j, uwf.J' w'i.wJJr'j, "fiU2_Uif'ilbrf!. ~n-
'Jfr , w~urfr-J. zhrurud. \ 

· c h L a,.,.,.,fhlnL "fwiJ'w'ilfr 
w} 'i.-J.w'l1Uf11LJ'il 11fiU2_1UfU euur P"LJU fl" r 

W r.>l_=AH~r.l\.=50X0,6 )<50=1500 u3Jfi. 

p) wnw-J.b£Wf11LJ'il "lwzwr'il f!UUJ wbrwsf.wJJr "fWJJ'w'i.jr' 

w ,..n=AH~;,n=50X0 ,6X80=2400 uajfi. 

) L'j, uwf.J' w'i.wJJr'i. fun'i.wt/_uL'i.lil~IILfJ J"L'j,f!' 'l 'lwzmwJl• 

W qu= 100Ha.rwtt=100X0,6 X l,32X 28,5=2257 u3 jfi. 

'J} 'i.wfuwt.J"'LJ"iiwJJr'i. fun'i.w-J.r~L{i JW'j, 11fW2_1Uff!' 

Wr.>l=100Ha.rti>l.-100X 0,6X1,32 X 22,8 1806 u3jfi: 

fl 'j, L fun'i.w·'nLOJw'i. "lwzwrl!. t.n'lnLJ' w"lrfrLJr 1-,. 
<.,UUf WIIIU1._1U'Jf1U .J!t• "l r 

~w'lJ"nLJ' !;' 

Wo=100Ho.ro=100X0,6X 1,32X 22= 1742 u.ajfi: 

I\n\m Ill II II Ill 

I I 

14 18 19 16 12 
0 0 0 8 

1,0 0,7 0,7 0,7 0,7 0,7 
- - -

40 32 29 23 20 15 
53 52. 50 

'j, L t.burn, w"lr/rt.fr 1-Jr'i., t.b-
U.n.wp_fr'il w'il'lwJ' t.J'nLJ' b'i..[! 9w J?t•9 

"'"l"'L 'ilnr.t "'1"4.' 

m -W -Wo 2257-1742=515 u3}fit 
1-r- 1}11 
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ll.tJ.f l',lunhb'i.-1! fun'i.u,fmfltw'i. tlmurJ!Jr'il k blol!Jr'i.' r.n'lJr w~tnJr-J. 

zbrurnL.f f!UUJ UJWU'j,OfJUI~'j,hrJr• /._ nrnzb'j,.j! fiUI'j,S?_UifWJJr'j, /[IIL£Uf11Lf1U'ilh­

fP t_rnLJ'LhrJr JwJ'~hu•'ilhr'i. IlL 'i.nrJ'wilhre ( w'lJm.uwlf 24)t 

' •· ' ' I -c.. 3 J!.pp .!n&-llf/!{! ;w2- ~ ..... e.J il-il .... ---- ...... tfwpftp Jw.! w'hwftw- S""" ...... ~ .......... - :::::" ~- ~ ...... ... .,..., 
! " il =---- .l/!tngn&-J .._.c 

""" "' I:. ... ~r~ !0., ... !I t.J .... 
3 -... -- ~~ '"'"~ - "--.._ ~ I:. "" ., 

1:..1 i--.... ./11 0 .... ! " .... :I '":I ..... .., 0 

il ... .,__ ~...,...., ! c-- ...... -~:..~ "' .. "' ~ s ;;;- .... I:. ... ... .... 
~ c. " 5 "--ll> 

...... 
"' ~.,'":! ,...... ! e.J ... i."" '"=' 

...,...__ - ~ :" ~~ ! ., ;;:: ....... ... ...... 1:..1 :~'-- c ~ a~-:- -i!...S ... ~ ... = ....... ... ......... .. ..... ....... ~ ~ '::a-.._ 
..., ... .. ~ 3 ... 

l:i-:; ~ .... ~ il ~ ... c ... ., ........ .. :i. -c ...... ~ ., 
"C. " ! .... !I c ~~~ .. --.... "'- .;;' 

.,_ 
......... ~0 i.E ,;.. ~ ...... "- .......... --!.C.. ....... . ~~ ... ~ ~ il ~ 

-c..! ........ 
'>{ """"' 

s:::: ...,.,__ 1:..1 ~ ..... ::;. '>{ 3 ~ I~"" 

1/ IV-10/ IV 11742 180 91 515 1606 2168 600 ~1/IV -
11/IV -20j1V 2168 22 0 98 - 98 2046 

21 / IV -30/IV 2046 240 84 - 84 1890 ' 

1/V-10;V 1890 250 63 451 514 2154 500 4/V 33 

11 tV-20jV 2154 270 105 - 105 1989 

21/V-31/V 1989 352 98 451 549 2186 500 26/V 22 

1/VI-10/VI 2186 360 88 - 88 1914 

11/VI-20jVI 1914 410 72 451 523 2027 500 13/VI 18 
21 /VI-30;VI 2027 430 80 451 531 2128 500 26jVI 13 
1/VII-10/VII 2128 490 80 451 531 2169 500 7;VII 11 
1 1fVII-20/V1 I 2169 510 50 451 511 2710 500 18/Vll 11 

2 1jVII-3.1jVII 2170 583 - 451 451 2038 500 27/VII 9 

1/VIII-10/VIII 2038 530 - 451 451 1959 500 51 VIII 9 

11 jVIII-20jVIII 1959 520 - 451 I 451 1690 500 14/VIII 9 

2 1jVJII-31jVJII 1890 550 - 451 451 1791 500 22/VIII 8 

l fiX-10jiX 1791 400 so· 451 531 1922 500 1/IX 10 

11/IX-20/1X 1922 320 98 451 549 2151 500 15/ IX 14 

21 /IX-30/IX 2151 290 126 - 126 1987 

1/X-'10/X 1987 230 133 - 133 1890 

Il /X-20/X 1890 220 112 451 563 2253 500 15(X 30 
! 

21/ X-31/X 2253 165 84 - 84 2172 
, .. Ju.l!. 7500 1552 6378l7930 7100 14 



lJ.Ju"ffruni[, uurw9i[nuf t pmb2_wpwJpb ~IIL[UitiLpwbbpp 2_f"'""fwn­

J'wb bnptlwb' E=7SOO u3/fL ,,.,'IJ'wb bnptlwb' M=7100 u3f6., · 2.f'tLJ'­

"iibrfo PMe' n=14 t.. 2.rJwb bnrtlwb' m=500 u3
f6.: 

7. OO.O<t-lfU.\J 1.t>fl-rOU'Ofl-Ofl.ll> <t-rU.ful>ill> ilU.RU'ONTI! 
b'l llOtr'l\lbllSU.'lnr nr.trl! 

Z,p'ff'"J'"'f"Lf£! r.wzi[wr~wtfoit J'bJnLfiJ"Lh t. npp tlfoinsni[ npnz­

i[nLJ' t funznr urhpptnnppwithpp nnn'IJ'wb r.wJ'wr "l"'~witp_i[n'l 2.fP 

"bbtntnn Jwfuue (Qu)• 

nptnb'l_ Qu-it nnri'li["'l bbtnmn r.n'lwtnwpwJ,LfiJtlLhit t", "fl! U"fUI­

uwpl[i["LJ' t J'w'fpuurpw[w!p'b, J'fo2_urittnbuwJph b. Lnf!it­

mbua~tfo'b 2.f"'b9.[!bhpni[. 
Qwn-e' J'b~ t.bl[mwppit J'b~ i[w!r~!"'h'nJ' r.wuwitb[p.[! p_pp 

.[!UibW~£!' 
Z,p'ff nJ' "'f"LW J'J.J,L{i !"Lit£! ~wfui[wJ t '1 !"'·'l"'mittnbu w~wit ~"LL-

ut-,Lpwitbrp ~wq_J'p9 J.. hpw'hs nnnqJ'wit nbrfpJ'p9: . 

BnLpw.[!witlJ"Lf' ~nL[urnLpwJP wnw'bapit 2_rnLdbbpp r.wJ' wp r.P'Ir"-

J'n'I"L[f! nrnz1_11Lif t r.bmhJWf pwitwakni[' 

m 
q 

86,4t 

npurb'l m-e uri[Jwl ~nL[11111LpwJp p_pJ' wit itnpJ' wit t ( tf3jfi), 
t-'b' p_rJ'IIfit urkn'l_"LfiJ"Litf! ( opbpni[): 

l}.'l_J"Luw~ 25-nLJ' pbpi[wJ bit t.p'fpnJ'n'f"L[p wpcfb.[!itbp[!' ~a~fui[a~J 

lrtftuit itnrti"'JP9 b. 2.rJ'UJit tnkn'l_nLPJ'nitps' . 
, 'flwitp np nnn'li["'l urbpptnnppwit 'lPtu'lb9'JnLJ' t 'l!"L'lf"tn.iturb­

uw~w~ mwppbp ~"LfuruLpwhb['P r.wJw~snLP!wJ'p, 'frw r.wtfwp t"t r.p'f­

r"J'"'f"LLP J'bJtrL{iJnLitf! npnzi[nuf t UfUIJJ'UJitwl[wit J'b~ f,b~urwpp r.a~­
J'wp, nr'b Pr J'b2_ t eit'f'lr~nLJ' P"L"r ~nL[UIIIL('Witbre• w!upit.[!it' 

a1+a2+a3+ • • • +an=1 r.b~tnwp, 

nptnb'l_ <1,}
1 

tx
21 

tx
3 

• • • (Xn-f! ~nL[LniiL('Witbpp J'wubpit bit f!it'ff,UiittrL(' 

nnn'l'i."'l LntupwthtLfiJnLitP9' 
ll.n 'fb"l.f!"'.,J' r.p'fp"J'"'f"LLP 'JbJ,LfiJnLitf! P"l"f' ~"LfurnLpa~itbrJ 

P"L"r lf'"~J'f,brfo r.wtfwr nrnzi[nLJ' t r.bmkJ'('l pwitwakni[' 

q=ql+qa+qa+ · • · +qn, 
60 

rrrurb'l qJ, q~, qJI ' ' ' Qn-f! UJtr.wbJ.pb ~11LfU111Lfwbbpp t.fo'fpndntf'rLf­

bbpp tfbthiL{iJttLbbhpb bb J'b~ t.b~mwpp mn~nuw!pb ~"''f.J'p t.wJ'wp b. 

t.wtj"'uwr hb' 

U'pwclwJ'wbw~ 2.r'i."'l P"l"f lf"Lfiii'ILfwbhpp t.fo'fr"J'"'f"L[bh,pf! 

lf"ur "'f'IL,r bb 'lr"'f/>fo~nrbb: 
U.t'f pwbUJa~..,, nrnzttLd Ub P"L"f IJIIL[Winrwbbpp P"L"r 2.r'tLJ'-

bLrfo t.fo'fr"J' "'f"L[bbpp J'bJutp J'ILbbhpf! ( q1 , q2, q3 , qn), ~"''l"' 
J'h[ni[ t.wuruL~ mluzblfw'tfor: 

U.n urb'lb~w'lf'P uri[J"'[bhpni[ J'p[pJ'bmrwtfob P'lPP i[pw ~w'l­
J',tLJ' bb t.p'ff'"J'"'f"LfP JJL"J'"llb~urwi[npi[wJ qpw/f>pl[f! t.bmkt"'l at..ni[: 

!..nrfocznbw~w'il ( wpu9fou'ilbrfoJ "'""'bB.f!P i[rw mb'lw'fr'nJ' bb orb­

re (1 uu=1 or)• J.u~ '"-'lrzwafoq (or'ffobwmbbrfoJ wnwbo.f!P i[rw' t.fo'f­

,.,,r,'f"Ltfo J'b,hnfitmbp (1 tftf =0,005 1/tlp~): 

tl!u"tfouni[, J"Lf'"'.[!wblJ"Lf' lf'"LJ' 'lf"'lf>pl[p •Jrw "l"'"'~hpuLJ' hb 
nL'l'f wbff!IIL bnL J.b.tr~J, npp fW Jbtn{tJ JIILb£! t.wtjwuwp t £f'J' wb m/..n'liiL­

fdJwb£!1 pu~ pwpap,tfiltmbe' t.p'ff"'fn'flllfP J'bJttLPJ"'bl!: 

G(Jb br~llL It wtJbtfo ~IIL[UIIttpwb#pp 2.f'"LJ'bbre t.mJ'eb~blluf hb 

f!U m cf wJ' wbwffp 1 "'"f"' t.wJ' f!bf[wJ opbppb Of''fpbwmbbpf! 'f11Ld LU('tiLd 

b'iJ: 11th IIL'l'lWhff!ttLhhbpf!• npnh.[! "fLUUI~bpttLd bb 'fJIIL'[LULnhutbuw~UJh 

tnwppbr ~"LL"''ILf'"''bbrfo 2.f'1LJ'bbp, trfoi[ ~wJ' J'tnu'bwf1p lthr"l"'L 'fri[,LJ' 

b'b forwr "-r"' t.. 'lr"'f/>Mfo •Lr"' bzw'i.wf1,1L,r b'i. mwrphr uwi[hr"''l.tbrni[• 

fl~t,1dUf[b~mwi[np:JwJ 'lrw/f>pl[l! untJnpwpwp nLhp •Jhpph wuurpf.w­

bp whlf"'bnb mfri[mqJbp' ~mpf.wtnk i[bpb [.[!hhpni[ b. wh~uLJ'bbpni[, "f'l! 

f.P ~wpb[p t.pJ' .[! f!'j''f"Lhh[ 2_pwmhurbu"'f[wh t.wztjwpf[hhpp f,wJ'wp: 

'l•ptn/f>p~f! ~n J' "llb~tnwi[npttLd bb 2.rtf wh Lnhn'l nLp J"'h clwtf~htn­

bhpp b. hnpJ'w'bbpp .pn.pnptttLfilt'ILhhhpp ,fpp_nsni[: l/J,fm/unLPJ"Lhhhpf! 

~"'rbtfo t ~wmmpb[ "'!'b"fpup uwt.J'm'b'bbpttLJ', "f"lbu'lfo th_bp php­

.[!"'mi[ttLfil JilL h l!' 

1u6qf>r 1. 'ltn'lJ'bl b. ftnJ'"llbllm"'i[nrbt t.fo'fr"J'"'f"LLP 'lr"'lf>P~l! 

U.r"'r"'"'!"'b t.wrfim•JtntrP Cf"fZ• ~"L[mttLp-nnn'lblP• J'pp_w~ JL"'•[wwtJw­

qwtfo'b r.ntzbrfo """'IJ'wb r.wtfwr, bpb mpi[wJ b'b' 

w) nnn'f•Jn'l ~IIL[LIIIILfwbb f'P ~"''lJ' f!, 
p) LUilLUhJ.ph fJIILfllll"-f'Uihbpp 2_fltLdbbrfo flpi[[!l hnpdwhbpf! /.. 

clwJ'~bmbbpf! ( "''ZJ"LUw~ 26 ): 

U~czpnLJ' ~wqtltnJ' Lb.[! 'I J"L'l_UJLnhmhuw~wh ~ttL[mtnpwbbpp lf'J' wb 

itnrJ'witbrfo k c!..,J'~bm'ilbrfo mb'lb~"''IPrc k r.wz•L•tLJ' t.fo'fr",r"'f"~ll! 
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m 
q 86 4t INP~ , 

o,.•l'L• P/r1e 10 I 11 I 12 I 13 'I 14 I 15 I 16 
I 

17 ., 18 I 19 20 I 21 
I 

22 
I 

23 I 2-! 125 I 26 II 27 I 28 Or"r/r Pfule -

·~Jw'lunJ 1 ~bft.uowrf. 1_rw lc"'"' ";, ";,,.l',fw"ii 1_t'Jw"ii "iinp-
~pJw"ii ~/r'll'"J"'f"LU! iJrwpJ1wJL• J,.,";, 

0,289 0,276 0,263 0,252 10,241 0,232 0,223 0,214 0,207 500 

0,318 
. 1 

0,255 0,236 0,303 0,289 . 0,277 0,265 0,245 0,227 550 
500 0,579 0,526 0,482 0,445 0,413 0,386 0,362 0,340 0,32210,305 

550 0,6J7 0,579 0,530 0,490 0,455 0,424 0,398 0,374 0,354 0,335 

600 0,694 0,631 0·,579 0,534 0,496 0,463 0,434 0,408 0,386 0,366 0 ,347 0,331 0,316 0,302 0,28!}-: 0,278 0,267 0,257 0,248 600 

650 0,752 0,684 0,627 . 0,579 0;537 0,502 0,470 0,443 0,418 0,396 0,376 0,358 0,342 0,327 0,313 0,301 0,289 0,279 0,269 650 

700 0,810 0,737 0,675 0,623 0,579 0,540 ·o,5o5 0,477 0,450 0,426 0,405 i),386 0,368 0,352 10,338 0,324 0,312 0,300 0,289 700 

750 0,868 0,789 0,723 0,668 0,620 0,579 0,543 0,511 0,482 0,457 0,434 0,413 0,395 0,377 0.362 0,347 0,334 0.322 0,310 750 

800 0, 926 0,842 o, 772 0,712 0,661 0,617 0,579 0,545 0,514 0,487 0,463 0,441 0,421 0,403 0,386 0,370 0,356 0,343 0,331 800 

(),493 0,468 0 ,447 0,427 0,410 0,394 0,378 0,364 0,351 850 
I 850 0,984 0,894 0,820 0;757 0,703 0, 656 0,615 0,579 0.547 0,518 

900 1,042 0,947 0;868 0,801 0,744 0,694 0,651 . 0,613 0,579 0,548 0,521 0,496 0,473 0,453 0,434 0, 417 0,401 0,386 0,372 900 

950 . 1,100 1,000 0,916 0,846 0,785 0,733 0,687 0,647 0,611 0,579 0,550 0,524 0,500 0,478 0,458 0,440 0,423 0,407 0,393 950 

1(,00 1,157 1,052 0,965 0,890 0,827 o,p2 0,723 0,681 0,643 0,609 0,579 0,551 0,526 0,503 0, 482 0,463 0,445 0,429 0,413 1000 

1050 1, 215 1,105 1,013 0,935 0,868 0,810 0,760 0,715 0,675 10,640 0,608 0,579 0,552 0,52H 0,506 0,486 0,467 0,450 0,434 1050 

0,637 0,606 0,579 0,554 0,531 0,509 0,490 10,473 0,455 1100 

0,666 0,634 0,605 " 0,579 0,555 0,532 0,512 0,493 0,475 1150 

0,694 0,6Gl 0,631 0,604 0,5,79 0,556 0,534 0,514 0,496 1200 

1100 . 1,273 1 , 167 1,061 0,979 0,909 0,849 0,796 0,749 0,707 0,670 

11.50 1,331 1,210 I, 109 1,024 0,951 10,887 0,832 0,783 0,739 0,701 

1.200 t,3s9 1,263 1 '157 1,068 0,992 0,926 0,868 0,817 0, 772 0,73! 

.1250 1,447 1,315 1, 206 I, 113 1,033 0,965 o;9o4 0,851 0,804 0,762 0,723 0,689 0,658 0,629 0,603 0,579 0,557 0,536 0,517 1250 

1300 1,505 1,368 1, 254 ,I ,157 1,075 1,003 0,940 0,885 0,836 0,792 o;752 0,716 0,684 0,654 0,627 0,602 0,579 0,557 0,537 1300 

1350 1,562 1,420 1,302 1, 202 I, 116 1,042 O,g77 0,919 0,868 0, 822 0, 781 0.744 0, 710 0,679 0,651 0,625 0,601 0,579 0,558 1350 

0,810 0,772 0,737 0,704 0,675 0,648 0,623 0,600 0,579 1400 

0,839 0,799 0,763 0,730 0,699 0,671 \0,646 0,622 0 ,599 1450 

0.868 0,&27 0,789 0,755 0.723 0,695 0,668 0,643 0.620 1500 
.. ! z 

1400 1,620 1,473 1,350 1,246 I, 157 1,080 1,013 0,953 0,900 0,853 

1450 1, 678 1,526 1,399 1, 291 1,199 1 '119 1,049 0,987 0,932 0,883 

1500 1 '736 1,578 1,447 1,335 1, 240 1,157 1,085 1,0211 0,965 0.914 

luw"iirrt.J j_l ~bft.uo wrf. 1.r"' £pJw"ii "iirrl'Jw";, 

1 o 1 11 1 12 1 i 3 1 14 1 15 1 16 1 17 1 18 1 ] g. 20 I 21 I 22 I 23 I 
24 I 25 I 26 I 27 I 28 •l'bl'Jr Pfule 
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( ""lJnLU"'f[ 26 )r llt'l uuLJ"'LtbrntJ 'fctnul bt.e t'fnJ'u,:Lb"-m"''Jnr1_,..c} 'lr"'­
lf>Hl! (6q. 7, ..,b', tbr'lrrl!}' 

!lf[nJ'"I.lbllurunfnr1_"'c} 'fr-:PP'Lr qwn=0.884 1/ttJl~ ~b"-"'"'rrtz 
llttmf.burl.. f.J.'IrnJ'n'I"LLP 'fr"'fPP"l! l[nti"I.Lb'fm"'1_nrmJ' bt.e, nrnz 

tfrm/rn/um(il JilL ttbr ..r ur stb Ln1. 2.r..r ... t J,..J'f[bmtbrJ. 1.. ml..n'lm[J JIILttb­
r r J'b2.' 

~nJ'"I.Lb'fm ... 1_nrbLP" "''lJnLu"''f 26-1! 1_br"''l"''l..r,ur bt.e 1.. Lr"'s­

t,ul "''lJ"LU"'"- 27 -I!: .Z.br2.f.tpu urtLJIU Ltbrn•J ""'"IlL smJ' bt.e f.J.'Irn­
J'n'lnLLP f[nJ'"I.Lbllur"'1_nr1_"'c} 'fr,fPP'tl! (6~. 8), nrp qwn=0,578 1/qp~ 
t:.bqm"'rptr 

...,.. 

.i:J 

11. '[ J "L U W ~ 26 

'l-Jn<'lwmGmhuw~wG ~n<pnn<pmGhpl• :>p.IwG Gnp.fwGhp~ I. clw.I~honGhp~ 
onhqh~wq~pp U.rmpwmjtiJG fimppw~w 1 1•~ qnp;. ~nLIIDRLp-nnnqh 1 ~, J~~w·~ 

~uuJouw~wqu•J~G fin'lhl'~ fiw.Iwp (~~n.Iuuh~tnw~npojwill 

1..., 
. ....... 

I k 
' = .. ::--• r '":o .. r .. • J!{'.! ... ~, dw.!f[h on- -• .... .. '- I 'bbi'C -~ ...,.. .. ,....., : I ~ -• • ":: :r.: .. I • • I"' 0::.. :r.: :l ""' ...... ... 

I .. I ~ • ":: ... .. 0::.. • .. • ...... • ..:; ..... s 0::.. .. s E .. 

.. 
""t 
:; 
s .... .... 

""' .._. 
15- .. :::- ...,"' <:5 ...... -• • , ,r .. t.J .. ____ oo O::.. c. ~ .. s ........ .., :; ":: a 0::.. t.J • a --::r .. li~J r:E ~ ... - ::- .,.., 

~ ; -::, .. ":: ..... ... ":: 
II ...,.. ~ • t.J 0::.. ..... ..., 

~~ ""' I t1 <:!- ...... ":: ~'-C::'- ~ ~ : .... 0" .._. cr 

2 8 

1 11.2'hw'bwsw'b 9"- 7,5 8200 I 850 16; IX 8/ X 

IE I 
0,427 10,032 rb'h Uln.""LJ'np 

2 850 9/X 31/X 0,427 0,032 b'bflwsw'bi!"Y 

3 800 16/ IV. 7,'V 0,421 0,032 
4 750 8, V 28/V 21 0,413 0,031 
5 750 29; V 18/VI 21 0,413 0,031 
6 600 21/VI 4/VII 14 0,496 0,037 
7 600 5/VII 18/Vll 14 0,496 0,037 
8 600 19iVII 1/ VI II 14 0,496 0,037 
9 600 2/VIII 15, VI II 14 0,496 0,037 

10 600 16/VIII 31 / VII I 16 0,434 0,032 

I 11 600 1/ IX 17/ I X 17 0,408 0,03! 

I 12 600 !Bj iX 5/ X 18 0,386 0,029 
l 

5-!007 
55 



2 l 3 I 4 I 5 l 6 7 8 

2 U21rwlr .. 9 wlr 9n- 7,5 7000 1 850 16/ 1X 8/X 23 0,427 0,032 
('Ill. litf"'l"'wqn- 2 850 9/X 31/X 23 0,427 0,032 
1'111.[. /un"'w'bw-

3 800 16JIV ?tV 22 0.421 0,032 sw'hn'{ 

4 750 B. V 2B; V 21 0,413 0,031 

5 750 29/V 1B; VI 21 0,413 0,031 

6 600 19/VI 5;VII 17 0,40B 0,031 

7 600 6/ VII 22/VIJ 17 0,408 0,031 

B 600 23/ Vll 8tVIII 17 0,408 0,031 

9 600 9/VIII 25/VIII 17 0,408 o.o31 

10 600 26/ Vlll 11 / IX 17 0,408 0,031 

3 Un.JnLJ"' ' 15 7700 1 70.0 l!IV 21 / IV 71 0,386 0,058 

2 700 22/ IV 11/V 20 0,405 0,061 

3 700 12;V 29;V 18 0,450 0,068 

4 700 26/V 15(VI 21 
' 

0,386 0,05B 
5 700 16;VI 30; VI 15 0 ,540 0,081 

6 700 1/V Il 15;VJI 15 0,540 0,081 

7 700 11 /VII 25/Vil 15 0,540 0,081 

700 
I 

31 ; VJI 14;VIII 15 0,540 0,081 8 

9 700 15/VIII 25/VIII 11 0, 737 0, Ill 

10 1 700 30/VIII 15/ IX 17 0,477 0,072 

11 700 16t lX 3;X 18 0,450 lo,068 

4 p,.,'b~"'l'"'-pnu- 30 75001 l 500 21/IV I 4/V 14 0,413 jo, 124 
"'"'",.,lfr'b ~n• L- 2 500 5; v l 18/V 14 0,413 0,124 
mnLfW"J./r(' 

3 500 19/V 30/V 12 0,482 10,145 
4 500 31/V I Jl ;VI 1:2 0,482 0,145 

5 500 8/V I 17/VJ 10 0,579 0,174 

6 500 . 22/Vl l JVII 10 0,579 o, 174 
I 

7 500 2j VII ll ; VII 10 0,579 0,174 

8 500 8/VII 20jVII 13 0,445 0,134 

9 500 17/VII 25jVJI 9 0,643 0,193 

! 
-

10 500 30/Vll 7JVIII g 0,643 10.193 
11 500 BiVIII 16/VJII 9 0,643 0,193 

i 12 500 17/VIll 25/ VIIl 9 0,643 0,193 

13 500 26/ VII I 5/ IX It 0,526 0,158 

I 14 500 6/ IX 17/IX 12 0,482 0,145 

15 500 18/ IX 30/ IX 13 1 0,445 () ,}3/ 

66 

2 7 8 10 1 11 

5 /Jruozn'lfr wJtf!- 30 7300 1 j1ooo 21!1V 1•/V 23 0,503 0,151 
)'h"r 

6 

---.. &:J 

ll: 
~ 

1 I 
1 

2 950 12/V I 29jVI 18 0.611 0,183 
3 900 30/VJ 15/VII 16 0,651 0,195 
4 900 11 / Vll 25;VII 15 0,694 0,208-
5 900 31/Vll 14/VIII 15 0,694 0,208 
6 900 15/ VIII 29/ VIII 15 0,694 0,208 

I 7 goo 30/ \'I II , 14/ IX 16 0,651 0 ,195 
B B50 21 / X I 14/XI 25 0,394 0,118 

"'"''l"''""L "'J?J•- 10 67001 1 1000 1j1V I 20/ IV 20 0,579 0,058 till' 
2 900 16/V 10/ VI 26 0,401 0,04(} 
3 BOO !I ; VI 28/VI IB 0,514 0,051 
4 800 29/VI I 15/Vii 1 i7 0,545 0,055 
5 800 11/Vll 25.!VII 15 0,617 0,062 

J 6 suo 31 ( VIl 15JVIll 16 0,579 0,058 

I 7 BOO 16/VIJI I i i X 
117 0,545 0,055 

8 800 2/ IX 19/ IX 18 0,514 0,051 

U 'II n<- u JU ~ 2'1 

'1-JRUJ.WmGmbuw~wG ~DL(mnLpwGI;p~ ~pd'i.uG Gnpd'wGbp~ L. dwd'ljbmGbpl• 
mb'lb4wq~l'l' U1owpwmJwG fiwppw~wJI'~ qnp( 1 4"LJmnop-natnqhJJ•• JJ1l!w'l 

IJ w~ ww~wqwl ~G fin'lbrJ• fiwtfwp ( ~nd'unb1 1 m UJ~np~ou~) 
I 

....... 
....... I * ....... 
~ 05 ""' ---- "" '- ,., ....... !i!.cr.t w"b JwJ~I.m-"::> "' -c.. 

t.J 'hhre '- <:.. 'J.JnL'[Uitn'burlr- "':: ~ 
,., 

3 ";I &:J ... 
'- "" ·S uwtw'b tnLL- 3 E " - . .:: - "" '- • .... -c.. .... ... z::.. "'"'-I'"'Jf. w'btjw- -c.. ~ I 

t:!l.. 3 ., ..: ,.:r z::.. 
" ; 'bnLJ[! .... z::.. ~ • • ::.. 

.~ • ., 
t< "':r ..,.. 

3 "" z::.. t ';;;; .... ..z::.. < .... ~ t.. t.. utfr'IPI! 1"rte "" "" s -I " 3 .... 
E ~ 

,.:r 

If 
., ~ ~ ·"' :¥.= ... 

" 3 3 • • .... ., 
~ 

~ <:.. t.. II "' 1:::: Q{ Q{ 0" 0'" 

2 7 8 19 I IO I II 
1],2'bw'bwqw"b sn- 7,5 ·~/ 1 850 16/ IX 8/ X 23 0,427 0,032 l'l.'h wn.1nLJtn/! 

2 850 9/ X 3!(X 23 0,427 0,032 l.'bfJwsw'bentj 

3 800 16(1V 7(V 22 0,421 0,032 



• 2 7 8 

4 750 8/V 27/V 

5 750 28 , V 16. VI 

6 600 17/VII 2, VII 

7 600 3; VII 18/V 

8 600 19/ V II 3tVl I 

9 6UO 4/Vlll 19/ VIII 

I 10 600 20/VIII 4!Vlll 

11 600 5/ IX 20/ IX 

.I 
12 600 21 / IX 6/ X 

i 

2 U.2'l .. u'bwsw'L en- 7,5 7000 1 850 12; 1X 5/X 
pb'b b'l:fr"l"'"'O"- 2 85ll 6t X 29/X 
pb'hf• '""'iw'bw-

9"'""'" 3 800 16 IV 7,' V 

4 750 8,v 28(V 

5 750 29/V 18;VI 

6 600 19t VI 5/ V II 

7 600 6 ' VII 22;VII 

8 600 23 ,Vll 8;'VIII 

9 600 9/VI I 25/Vlll 

10 6(10 26/VIII 11 / X 

3 jU.-.ynLJ"' 115 7700 1 700 1/ IV 20 i (V 

I 
2 700 21 / IV 10/V 

3 700 11!V 29/V 

4 700 30 'V 17/VI 

I 5 700 18/V I 2;VII 

I 
6 700 3/VIl I 17tVil 

7 700 18;Vll 1/V IIl 

8 700 2/VIII 16/Vlll 

9 700 17/V lll 3! : Vlll 

l 10 700 1/ IX 

I 
15 IX 

11 700 16.1[ X 3/X 

4 Fw'bJ.wpw-pnu- 30 75001 1 500 21 / IV 3;V 
mw'L"'JJ.'b ~nLL- 2 500 4/ V 15/V 
"'"Lpw'bbp 

3 500 15/V 27jV 

4 500 28; V 8/VI 

5 I 5oo 9/VI 18/VI 

1 91 10 1 11 

1'0 10,434 0,032 
20 0,434 0,032 

I 16 o,434 o,o32 
16 0,434 0,032 

16 0,434 . 0,032 

16 0,434 0,032 

16 0,434 0,032 

16 0,434 0,032 

16 0,434 0,032 

\24 
0,410 o,o:n 

24 0,410 0,031 

22 0,421 0,032 

21 0,413 0,031 

21 0,413 0,031 

17 0,408 0,031 

17 0,408 0,031 

17 0,408 0,031 

17 0,408 0,031 

17 0,408 0,031 

I 

20 10,405 10,061 

20 10,405 0,061 

19 0,425 

19 0,426 

15 0,540 

15 0,540 

15 10,540 

15 0,540 

15 0,540 

15 0,540 

18 0,450 

13 0,445 

12 0,482 

12 0,482 

12 0,482 

10 0,579 

0,06 

0,06 

4 

4 

0,081 

0,081 

0,08 

0,08 

0,08 

0,08 

0,06 

0,13 

0,14 

I 

8 

4 

5 
5 

5 
4 

0,14 

0,14 

0,17 

2 8 1 9110 11 

6 500 19/V I 28/Vl 10 0,579 0,174 

7 500 29/ VI 8,' Vll 10 0,579 0,174 
l:j 500 9/ Vll 18/ Vll 10 0,579 0,174 

9 500 19/V II 28/VII 10 0,579 0,174 

10 500 29/Vll 7; VIII 10 0,579 0,174 

1 I . 500 8/Vlll 17/V Ill 10 0,579 0,174 

12 500 18/V lll 27 VIII 10 0,579 0,174 

13 500 28/VIll 6/ IX 10 0,579 0,174 

14 500 7/ IX 18j iX 12 0,482 0,145 

15 500 19 IX 30;1X 12 0,482 0,145 

.5 ,,.,,," "'J'lf>- j3o 7300 1 1000 I 2I ; IV 13/V 23 0,503 0,151 
i.lrl' 2 950 I 11 ; VI 27/ VI 17 0,647 0,191 

3 900 28;VI 13/V II 16 0,651 0,194 

4 900 14/V II 29/VII 15 0,651 0,195 

5 900 30/Vll 14/Vlll 16 0,651 0,195 

5 900 15/V IIl 30;VIII 16 0,651 0,195 . 
1 

7 900 31 /V lll 15/ IX 16 0,651 0,195 

8 850 1 / XI 20/Xl 20 0,493 0,148 

6 '"''l"'"'nL "'J'fJ.-110 6700 1 1000 1/ IV 201 IV 20 10,579 0,058 
'i.lrl' 2 900 14/V 10/ VI 28 0,372 0,037 

3 800 11 / VI 27/ VI 17 0,545 0,055 

4 800 28 / VI 14/Vll 17 0,545 0,055 

5 800 15/V II 31(VII 17 0,545 0,055 

6 800 I /V III 17tVlll 17 0,545 0,055 

7 800 18, Vlll 3/IX I 7 0,545 0,055 

8 800 4/ IX 20, 1X 17 Q.545 0,055 

tuGqfar 2. 11"''1'/bl £. ~nJ'uilb~ur,..1.nrbL t.ft'frnJ'n'f"'LP 'fl'"'f/>M'i, 

.,..'i,~"'JnLil fun'i,"'""'9,J,..'j, qnur"L J'frp_"'~ l["'""'"'""''l"'Jfr'i, ul..,..t.n'lbrfr 
t;,..J,..r, bflb urr1.,..tt b'i,' 

,.. ) nnnq1.n'l ~nL[UJIILf'"''i,brfr ~"''l,J £!, 

p) ,..,,..'i,afr'i, ~"Llur"Lf'"'.,brfr lf'"L,/'i,brfr flfr1l!' ilnr,f,..'i,bre k 
,J,..,J~burilbp£!1 

u~'l_pnLJ' ~w'lJ'nLJ' b'i,.(! 'fJnL'IUIUJ'i,urbuUI~UI., ~ftL[UJifL('IU'i,brfr 2_(',/UI'i, 

~npJ ,..i,brfr 1.. J,..,J~bm'i,bpft urb'lb~"''I:Pf'l! 1.. t;,.,z1.nLJ' t.fr'frnJ' "'f"LLP 

JbttnLfJJnLililbrl! ( "''IJnLUUI~ 28 ): Un "'"l"'L.,brntJ ,ttmJ' b'i,.e t~nJ' ur 

Lb~ur.u*l.nr*l."'tt 'lf'"'fl>lr~l! (6.~. 9 ): 
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<.D 
&.1 ~ 

C'J 

c5 ~~.~~~-.~~~~~~~~~~~~~ 

0 -

!lftnJ'-tlh~ww4_np4_w~ 'lrwf.Mfl Qw .. -0,50 tftlpq t.hqwwpfl'iu U.r 
'flnLt.hml.. t.fl'fpmln'fnLLfl 'lrwlf>fl~l! · ~nJ-tlh~ww4_npnul b'b.[!, bt'bbtn4_ 

..,,nul ... "'"illnhu ... ~w'b ~"L[UfiiLpw'bbpp t.wl"l''faupwp ll'blnL "lauJJw'bfl!Jt 

lJnJ'-tl6ftrn ... 4_npJ'w'b tlwJ'w'bw~ wrunww~ 28-e 4_hpw~wqdnLJ' h'b.[! /,. 

lf'IU!J'ilnLJ' uuunLutu~ 29-e. WJ'f ur4_Jwt'bhpn4_ ~umnL9nLJ' b'b.[! ~"''"lthll­
-w4_nl'4_ ... ~ 'lrwlf>P~l! {'il~. 10 ), npfr qwn.=0,256 1/tlP~ t.b~urwpp'bt 

....... 
~ 

10.1 
I 

~ 

1 

3 

"t-JRL'lw~Gmbum~wG ljnL(IDRl rwGbl'~ ~rJwG linrJmGh(l ~ h. JwJ~bmGhJl\> 
a>b'lb~111q~I'P wG~wJnLG JunGw~wg.fwli qnmnL J~l!w~ ~w~wwo\wqwJ)>G 

uh.w6n'lhr~ liw.fwr 1 ~~n.funhlpnw~nr~wll) 

----~ '""' :; ~ 

10.1 ---.., 
::E 

..,. 
.... 

"J"LilWU<'bUI !J- a '- 6 
~ 

"" '-
,,.~ .... -;. ~ .. '-l- ! ~ ..... .., "" .... .... :It 3 

"'"'-l'"'l/r w'byw-
.... .... • .., 
3 "" ..... .... 

'bnt-J{!_ .... • .... "" "" .. 3 
.... 

• ~ "" 5---. 
.., 

! 
:r' * 

... .. • • .... 
• tl ~ .... "" ""'"'"' <::: Qi Qi 

2 

·-
1J.2'bw'bwsw'b sn- 20 2600 1 900 

,.,.<;, 
2 850 

3 850 

/lw'bfwrca ;~'b I 30 2200 1 550 
~"'-l"'"'-l'"''b"r 2 550 

3 550 

4 550 

~ {'Jw'b JwJftl.ur-1 
'blrrf!. 

"It 

8 

16. IX 27; IX 

11 /V 22/V 

5/VII . 16/VII 

"" ..... 
::.. 

10.1 a 
"" s .. ~ "" • ..... ..... ... .... .... 
I:<. s .. -c. s • ... -• --- .... 
-01 - .... 
s 

E~~ 
..=-

J ......_ 
c.. . "" ~ 

..... - 0 
...; .... _ 

II tl 
Qi'- o-

o-

1 9 1 10 
11 

12!0,86810,174 
12 10,820 0,164 
12 0 , 82 0!0, 164 

15;VI 110 10,92610,093 
23/VII 10 0,926 0,093 

30/V 12/VI 14 0 ,455 0,137 

17/V I 30/V 14 0,455 0,137 

10/VIl 23/VII 14 0,455 0,137 

I f VIII 14/VIII 14 0,455 0,137 

41 Uf:rt""" btf:rUJ.-110 I 15001 1 I 750 I 7/VI 

I 
16/Vl 10 10,868 \0,087 

..... , .. pt.'r. 2 750 . 30/ V 9;Vll 10 0,868 0,087 

\ 'T%' .5 ._, ___ L "'Jf/r-1 10 2450 1 850 7jVI 21/V 0,066 

.. ,l' I 2 800 1/VII 15jVll 15 0,617 0,062 

3 800 26/VII 9;VIII 15 0,617 0,062 

71 



6 

..,.. 
-t:J 

1:..1 
I 

;.'!! 

3 

2 8 91 10 1 11 

t"'e"'rfo ""'~et-- 20 )3250 I 650 4/V j 15/V 12 0,627 0,188 .,,_, 
2 650 21 ;'V 1/ VI 12 0,627 0,188 

3 6.'i0 24/V I 5;V Il 12 0,627 0,183 

4 650 18/VIl 29/ VII 12 r·627 0, ISS 

5 650 5/ VIfl 16;VIII 12 0,627 0,188 

lJ. 'l J n L u Ul ~ 29• 

q.J"''lwmGmhuw~wli ~DL[mnLpwlihp~ 21'JwG Gnp.CwGhp~ lo dw.C~hmGhl'~ 

onh'lh~wq ~I'l' mG~mJndi iunliw~wgtfwG qnmnL tfl•2•u ~ ~IU~wwtlmqwJ~G 
~hwnn'lhl'~ 6ouJuor (~n.Cuuh~mw~np~w~) 

.-... 
~ 

.;,-
1:..1 '":l .... .-

'1-JnL'IUiuot-m'•- ~ ~ 
·"-' 

= UUI~UJt. 
.,.. 

"" ftnL[- 3 
"'- ... 

~nnL('WJP U-1~ - .;- · ::.. 
• "" "" •Jwt-nLJ{!_ ' · e 

'· -·· ~ "" • 3 • s .-... .... 
=-':" cR • ~ • " c::: ~~ 

~wt-£wpw1Jot- 30 22001 
~nL[u•n L {'"''blrp . I 

~ 
~ 
...... ,., .... 
"" ... • • 
"" ,. 

I 
2 
3 
4 

-
~ 

-~ 

;; 
E ..._ 

"" e .... 
"" • 

"" 
"" e ..,. ... ,. 

900 I 850 
850 

8oo I 
800 

550 
550 
550 
550 

..-.. ,., 
0 

"" ...... 
J!rJwt. Jwol ~l.uo- ~ "" 3 

t-i.re ::J s ,, ., . 

"~P'll'e 

' I6, 1X 
ll iV 
6/V II 
4,Y J 

14 /V II 

: 7,V 
15 /V I 
18/V II 
5/V Ill 

• ..,.. 
:. ... ...... 

~ "" tt.. -=- : .. s c. ...... ;.. ~ ... • ~ 

'"" s Eli -=-1"r£ ~ c. . 

"" ::=-3 -":;, 

II ... 
""' <:7' 

<:7' 
I !. 203 25, 1X 110 ,1,04 ,0, 

20/ V . 10 0,984 0,197 
13/ VII 8 1 ,231,) 0,246 
lO; Vl I 7 11 ,3231'0,132 
17;VII 4 2 ,315 0,232 

3/V I 8 0,796 0, 239 
2 2; V1 8 0,796 0. 239 
25/VIl 8 0,796 0,239 
12/VIII 8 0, 796 0,239 

-4 jllfolnufo lr'fp"l- I 10 JlvOOI 1 
lnUJ!fnp/.'b 2 I 1so I 4/Vl 

750 29/V I I 
10/V I j 

5/V!I 
7 II '240 10, 124 
7 I , 240 0, 124 

6 t;wl!"'l'P &w~et- 20 3250 I 
""'l 2 

3 

I 4 

5 
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I 
850 I 11 /V I 
800 29/ V I 
800 I ] /V III 

tl50 3/V 

650 21/ V 

650 23/V I 

650 26iV II 

650 13/ VI!I 

1

14/VI I 
5/V II 

4/V Ill 

10/V 

26/V 

28t VI 

31 / VII 

18jVIII 

4 '2 ,457,0,246 
7 1,323 0, 132 ' 
4 12 ,315 0,232 

8 0,940 0,188 

6 1, 254 0,251 

6 1,254 0,251 

6 1,254 0,251 

6 I ,254 0,251 

8. PPo2f> ~U.t;St> Orl-O«J.trU.o 1.U.ti'lU.PlJobrC 

Pr'hJ.p '1-"'Z"'P 11nn'IJ"''b t:. ... zt/."'r~'hbre "ibur,e !; lnu)b'iJ t:.burkJ"'l 
·F.pJ'bw~ ... 'iJ t:."'rsbre' 

1111} pr'hJ.p '1"'2."'P nnn'IJ"''j, ufubJ,..Jp £. 'iinrJ,..Jp uUit:.J ... 'bnLJf!, 
p} nnn'IJ"''b t:.f.'1rnJn'fnLLP 'lrwlf>p~p ~"''I.JnLJf! £. ~nJ"ilb~urtUt/_n~ 

.rnLJf!.1 

'l) lrP t:.bn ... sJ w'b t:.f.'1rnJ "'f"LLP 'friUI/>M/> ~IU'l J IIL.r /!.1 
'1) pp'iJJ.p '1-"'Z"'P nnn'lJ,..'iJ urbfu'bp~ ... JP ur1Urrb11P t:.u.ztf,..r~/!.1 
b} nn.n'IJ w'b 9"''b9f. 2.l'"''ii9.e'hbpp t:.u.z•/,..r~"' JP'ii Ju.fuubpp k f1UJ­

~'11 ... 1t"''h f,UIUfi{Uiq.f)'iJbpp l_u.t/_rbrf. UIUf,,/UJ'iJnL.ff! 1 
'1.) u ... t:.bnu.mu.r 9 ... 'b9 p p_pu.'b9J!'bbrf. ;:,,..2tf,..r~,..1p'h J,..fuubrf. "­

L"'ti~-~,'i, ;:,UI'urtfu.d-,e'iibrf. l"'tfrbrf. u,t:,,r UlbnLJ[!: 
Pr'hJ."'9"''iJ ~ntur'burbunL[iiJ"'b 2pr·=284518 fi nnn'lbtf. t:.ntzUimiU ­

L'"'JmfiJJnL'bmJ i~UifuUI'fqt/_nLJ /; 4~'fU12_U7JIU s.w'iJ./)"'2r'l_IUbUinnLfiJJnL'iJ ~nLf~ 
411nLrw'iibrf. t:.bmk/UI[ t:.wl."r'l.w~UJ'bm[il J,..Jp' Prf.'hJ. -prf.'iiJ. -prf.'iiJ.-un~ 
J"'l l,n'l"'J,uup bp~"'rmfiJJnL'bf!' L=8500 U !.. L"'J'iimfiJ!m'iie' 8=3348 Ur 

flnn'lbtf. 'ur brf.mnrf."'!P t:.nrzbre ~,t/.,,..t/.,..'l,..JP'ii b'b1 'hpw'b9 Jw~ 
'Jnm~b'hnL[il J"L'bf!' A =52 % 1 Jun'bwtftn[il JnLbf! l-6.,..9nLJp9 JUntu'l_ (~0 ) ~"''1.­
.JnLJ!; Jtu~nm~b'iinLfiJJ"''ii 0.5 .fu.up1 t:.n'lp /unrnLfiJJnL'bf!. Jp'bl_h l_pJU~ 
l;bu~ zbru•e ,,,...r .!f.'btl.. 'lrnLbU11UJp'ii t.rbrf. ;:,,..!btf.'ii' H= L5 u, 
'lrm'hur"'JP'ii l.rbrf. t:.nuUJ'b,ep UlriU'fnLfl!nL'bf!.' V =2195 U'for, t:,"'LP 1/>/>r 
·u.erJ,'b 'l"rJUI~Pse' K=0,88 ufop : . 

. Pr'iJJ.p tfb'fbU7~9PUIJfl e'iifiJUI9J!"LJ fiUitfrtfn'l J[il'hntnrmUIJp'b mb~ 
'l_lrLJ'bbrf. .I)UJ'iiiU~f!. ( p uu)1 rr'hJ.p '1-"'2"'" p_pp ;:. ... ,blm. .r ... ~brbuf.s 
·urh'lf. ,~'iJb9"'l 'I"L"rZP"'9J,..'j, JbJ,nfllnLbf!. (e uujop) "- urru.'iiu"'f.-

L'"'9P"'!P pUizfunLJf!. (E % ) f!.UUJ uru.u'iJorJUI~bbrp mrt/_UJJ b'b Ul'lJIILUIU~ 
30-nLJ: · • 

Pr'hJ.p tfb'lb"'UJ9P"''h url..nul !; J"'!Puf. 1~p9 Jp'iit_l.. ub"iurbJpbrf. 

10~1!.' T =I 33 or: 1f nJ "'JP'ii ;:,,unL'iJ,sJ ,'iJ '""Llf!. U~Uifm.J !; O'fi1UUJnup 
31~p9 • pu~ pbr.J!"';:,"'t/."'J!I!.' ub"iurbJpbpp 11~p9r Pr'bap 9 ... 'b.ee / ~~~~~ 
-4111Urt/_nLJ /; J, /Pup 1~p9 Jp'iJt_J.. 15~/!. ' !

1
=}5 or: 

1J. 'l J n L- u w ft 30 

~n ... !bfru ~n<[pu O'lnuanau 
llb"l-

Up"bn(n{'uow1Jot- UwJJou "'""-'l"rJnt.t-i.re P~l' 

..... I '" I III l III III l I ill I Ill 
--

I I II I Ill I 

~lt'lnul"bltpe (P Jii) 
/21 115/11 / 9/8110 )s. 14 13 [ 4 I 0 I 2 

·~"l"f' 2P"'9nLJ[!_ 

1 41516171819110 111 112 112 111 1 9 7 (e t!J iopo 

Srwt-MuLf.'l''"~ 
) -11 ,0,3, 3,4,216, 718,3110,5,12 ,5,14,4,16, 7110, 61 7,0 4,8 flfrw"b ( E%) 
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I. RrGlaf. · qatGIIfw, nrLnqtfwG u(lllnfwJI- 1t Gnrll'mJiw umhd"aaGnLII'I!' 

'1-nln'-fiiJnL'il nL'ilfr pr'ilafr 'lwzurfr nnnq.lw'il br~nL b'lw'tl-f _,_, 

e'il'lt:.wur £. e'il'lt:.wur Lb.wsn .. J'ilbrm[: BnLrW.f!iW'iltJnLr b'lw'ilw~'il frr r.brw 

Pfr'il frr/W~IU'ilwstJ.nLJ t- urwrpbr ufubJIW'hbrntJ.: 
FbrtJ.wd- orfr'ilw~nLJ pr'ilafr '1/WZUI/! trnnqt[m.l t- w'ile'il'l'-IWUI Lb.ws­

,r/W,rp., t:.burkJwl ufub.lwtnt/.' sw'il,efr J-w.fw'ilw~ (t1 ) t:.n'lfr zbrurl! f.w-

. 'lbStJ."'-J t" lrntJ.' Jfr'iltk uwt>.fw'iiiWJfr'il fun'iiiWtJ.nL'ilw~nLfiiJnL'il(! (A),£.. 'lwzurl!' 

lbwstJ.nLJ t- h=15 UU lffr zbrurnt[l 8w'iJ,ee ~UIUIUirtJ.nLJ t- t.rfr Jbt_t 
U~uwd- .fwJfrufr 16· frs 'lwzurp UfW'-Ufw'ilt{ttL.I t" Lb.wstJ.Uid- tJ.frb.w~nLJ 
Jfr'ilt£. pr'ilafr JnJ .U Jfr'il t:.UiunL'iJwsJ w'il t/.r"'-l/! t2 ( 31/Vlll), nrfr9 f.burn 

ln'-rl! t:.bn.IWstJ.nLJ t- 'lwzurfrs• "r"'.bu'lfr Jfr'iltb. pbr,ewt:.wt[w,e/t u~fr'lPI!' 
(11/IX)" '-"'li! sw.lw,e/t (t3): 

ll.J'l . UfUIJ.fw'iJ'iJbrfrs kt'iJbint/. pr'iJafr 'fwzurfr nl'l.n'f.fw'iJ 'flnpJwS.. 

'lnL.IwrtJ.nLJ t- .t:.burb.Jwl Jbd-nLfiJJm,'iJ'ilbrfrs' 

w} l,n'lfr zbrure (H=L5 u) .lfr'iltl.. uwt:..lw'iiiWJfr'b fun'bwtJ.nL'ilw~nL­
fill'n'ile (A%) if"" t:.wqbs'ilbtn'- b. pr'iJafr 'fwzurnLJ h=l5 UU 2.f'fr zbr­
urnt{ lbws'iJblnL 'iJ41JIUUIIU~nt[ Jb~ t;b~uriMr urwrwJ.mfiltw'iJ t:.w.f IUr "/.UI-

t:.w'iJt.t/.n'l lffr ,etu'iltu~[!' 

M
1
= lOO[HA( 1-~0) + h}='100[L5X52(1-0;5)+ 15j=5400 u3/h: 

p) Fr'ilafr 'lwzurm.l tb.tus.ftu'il zbrure "1."''-IIJ.IU'ilblnl. b. tuJ'fl Jwu'ilw­

~frnrb'il P-r.t-s'ilbtnL '-f:UJIUr pr'ilafr t[bqburwsfrwlfr e'ilfil-s.enl.J (Tor} 
w'ilt:.r-J-bzur t- UIWL "'J'il,etu'il t."'-r• nr"'.bu'lrfr Lrwst/.fr pr'ilafr 'l"'zur,. 
urrw~uUffrrwsfrtuJfr (E), 'f"l"rzfrws.f wb (e), t:.nuiW~nrnLum'iJbrfr nL ~nw 
'ltulfr'ii ffrturr.ltu'il (~), qrnL'ilurwtfr'il 2.rbrfr turmiW~nu.fw'il (~) J.. f.rrunL­

'ilnLfiiJau'il uurb'ld-J w'il (a) tJ.rtu urb'lfr nL'ilbsn'l 2.rfr lwfuubre: 

l,burl..wpwr, T=tl+t2+ta ortJ.- e'ilfilws.enl.J tu'il'-r-J-bzur t- lnWIJ 

t:.burl..lwl .ptu'iltu~n'-f#Jtu.lp t."'-r' 

M
2
=K.,. • y · p+ 10~e+86.4T(~+~+6)-10P=t11e1+~+ o)+ts(e2+ 

+e2+ll +~+6 )+t3( e3+ea+~+o) -lOP u3f6: 

Fr'ilafr u"'.wutJ.btfr.e pkr.ee' y=60 gjfi, ~~~r-'ilu-tfrr-sfr-tfr •f'"rl ..... 

~frse' K.,.=400. IUUfriU'il,etu!fr'il wrurw'lr-'il.efr ~2.nfrs w.lpn'l1_ t"r 11JnL­

filfr ~znfr'iJ w'iJs'iJblnL qnrJ.tu~fr9/! \ p=3t 
11.1'1 UfwJJ w'b'ilbrfrs kt'ilbtntJ., pr'ilafr tnrtu'ilu"'.frr"'9fr"'lfr t/.r• I ... Jp,. .. 

tJ.n'l 2.f'fr (!'iJ'ft:.tu'iJnLr J!IU'iJtu~(!\ 

K.,.y · p=400X6X3-7200 .t3fS:. 
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' Tl.n.wt.tu'lr-'ill!fr r.wJtuaiUJ'il urrtu'ii'u"'.frr-sfrwtfr t/.rw d-tufuutJ.n'l t.rfr 
..f!-t.-W! Jb~ ortJ.tu f!'iJf#ws.IJnLJ (e U3fop) (!UUI urtuu'iJOrJIW~'iJbrfr urrt[tut} 
~ IM'i.JnLIUii~ 31•nL.ft ' 

. I 
1Tw1Jou ~nL'i.Jou ~nLlfu Oynuurnu 

Ulz"i.-
1:.1 uolzJ-

.Sr•-;,•"tfll'w- ~ l'lzl' ... 
"" Bfr•'i. ~wf-ue 
:9 --
"" 0 - 0 0 0 0 -~ N "" N "" 0 0 0 - 0 

<:.7 I I - - N "" - N "" I I I I I I I I I I 
'<0 - - - c::i - - - -- N - - - N - - N -

8 
I 0 0 """ """ ~ 0 8 <D """ N N :& CE J3fop · '<I' <D N N <D C'.l N 

"" co 
' •'C'I """ - 0 00 ~ Lt:> 0 """' 0 <D Lt:> 

""" r-. - C'l "" 
..,. Lt:> r-. O'l O'l N r-. 

""" "" -
Srw'flu"'.frrwsfrw'il urb'lfr !: nL'ilbil ,._,r J IWJfr ufr 16·frs Jfr'iltb. ubur 

...,bJpbrfr 10-e: '.burb..tuptur "'r/W'ilu"'.frrwsfr-tfr t/.r,., d-,.,fuutfn'l lffr ,ew-
:11•te Jbt,_ ortJ.ut e'iJfilutfJ.IJ"'-,/ ftwq.fnLJ t-' . . 

... ) Pr'ilafr 'l,.,zurfr Lb.,.,sJ,.,'iJ l!'iJfi/,.,s,enul' .f,.,Jfrufr 1·frs Jfr'ilt£.. 15·e 

(tl=15 or)• el-0. 

,p) p{r'ilafr 'fUIZ"'l! L-6.-stJ.-d- t[frb.ut~nLJ Ufw'-btnL e'ilfi/ut9.1J"Lil' ,r,.,~ 

l_.ufr 16·frs Jfr'iJJ_J.. O'fnuurnuJr 31•f!. (t2= 108 or) 

+ 

102
=- 72+237,6+302.4+482,4+597,6+756+900 + 

108 

1036.8+ 1202.4+ 763.2+504 
108 

6854.4 
' 108 

,) Pr'ilafr '1-wzurfrs lb.,.!JtJ.utd- t."'-rl! t[ut'ilbtnL e'ilfiluts,enul' ub"'.­
_,Jpbrfr 1·frs Jfr'ilt£.. 10-e (ta=10 or) Ea=34.56 u3fop t:.b~urwrfrst 

'-"tnrzfr,.,sJ,.,'iJ JbJn'-fill"'-'ile (e u3fop t:.b~ur,.,rfrs) pr'ilafr 'lwzurfr 

yfr r.wlbl"'- Jw~brbufrs ~,.,'l,r,,_,r t-' 
-) pr'ilafr 'fiUzurfr lb.,.s,futb e'ilfiluts,enuf (t1=15 or)' 

(4X10+5X 5)10 3 

15 
43.33 u fop t:.b~ur,.,rfrs· 

p) pr'i#afr . 'fUIZIII(! lbut9tJ.utd- t[frb.ut~nLtf UfUif;blnL [!'ilfi/ws.inLJ 
(is=108 or).' 
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10( 5X5+ 6X 11 +7X 10+ 8X 10+9X tO+ 1 OX 10+ 
108 

+ 11 X 1 O+ 12 X 11 + 12 X 1 O+ 11 X 10 + 9 X 11 
108 

111111l'P9• 
,) ppit~p 'fwzmfr.!J l-6.w91_wJ. UP zbrme 1/_witblm eitfi!-9J!"LI/. 

[ ta-:-10 or)' 

Eh · 10 (7 X 10) 10 ~ 
e~= ---= =10 u3jop t:.b~mwrP!J: 

13 10 

:bplmr1"'l t_rbpp wpmwf.nu.fwit .t~~~P,ue (~) 'll'"'it"'UIJpit r:.uuwit.gm/_' 
nrnzn~J bit.[! t:.bm"-l'"l putit-aiLm/_' 

PHV 
~=----

~~rr 86,4 

npmb'l P-it nnn'lblfr f.n'lUJLntuputJn•fJJUiit "[lllf'UI'ftl-ft br~~~~T. 

r'"'-fil JnLitit !; , 
WJI!pit.[!it' 

P=2L+2B=2X8500+2X3348=23696 u: 
H-p \ t.n'lp ft.nrn•fil !"'itt! .lfritt"- lr"'t.hULn zbrma ~w.f 'll'"'-ittnUIJ/tb­

tphpp .t-~~~~r'l~~~~e (H= L5 u), 
V -it' 'll'"' it,, !Pit trhpp f.nuwit.[!p "'l'"''lh•fl !"'itt! iL :.w1_wu111p !;. 

2,95 ufop, QPl'-it' nnn'lblfr t.n'lUILnUirwJ.nLfJJ-it Pf"'"'"'" .t-~brbue " 

t.-1/_wuwp !; 2845,8 fi, 
~bmiLUJ"[bu, -lpplmf'l/_"'l 2_phpp wpmutf.nu.fUJit J.wftluf! (6) 'ff'"'it-

Lnlll[pit f.nu111it.[!nJ/_ ~lpitp' 

PHV 23696X L5 X 2,95 0,426 /·111, t.hl·mw /r '·-.t 
2845,8X 86.4 . . 1 'tl '~ 'l r 9 

"' 

36,98 u3fop t.b~m"'l'P9' 
. ~rP t.nu-~nrn•umitbre "- Lw.f!brp p.tpplfitbrp "Pt""- ,b,J!• ,._itJi..: 

9"'l trP fPPL"'r.f,it lfnpm umitbr/t JbJ.n•fiiJ"'ititbre (o) nrnzm.l bit r.b­

miLJ,..l pwitUJal<nJ/_' 

O= b+L . ~ 1/~111J t.b~"'-rPs? 
w 86,4 

nrmh'l b-it pritap l_PJ'Uiit mb'lw.fUJunL.f IIILII'ffrtitbrfr .fpt_k · b'lruJ- {:,b.;. 
nUJI/_nrn•fiiJnLitit !; ~w.f tp.f111it .[!lllf"'P L-titn'-fill"'-itl!, "l'l! ~wrbLfr t: 
l!it'lnLithl 200 u, 

l-e \ pritap u.t-it ,b'l-" UIUnL.I witslt-94hLP.f! nnn'lptitbrfr hr-;, 

76 

~wpnL[il JnLitf! ~w.f l_f',/ wit .[!Wf'LnP . hp~wptn[il JULitf! 1 "f'f! ,f!it'fnLitm ,/ 

bit 1000 tf, 

w-it' un.n'fpl_m/_ tr•JhLP.f! f.n'lwmwpuu}mfJJwit lfw.l lr.lwit .[!wpmp 

J'w~hrhue, "rl! t.w.l_wuwr t;' b · 1=200X 1000=200000 u2=20 a, 
K-it' t.n'lp fPPL"'r.lwit 'l"rJ.w~P9l!' npit f!ULn wn.utl_W'frwit.[!p t.w-
1/_wuwr !; 0,88 ufop, 

. h-e\ LW.f!f! zrfiU"fiULnll'l fl" pp~ithpp pwr~rn•[tl l"'-itl!, nr eit'l"'-­
itnL.I hit 0,25 u: ~hmiLwputp, f.nuw~nptnumitbpp iL lw.[!bpp {ile.I­

PHithpp .lp2_nl/_ mb'lp n•ith9n'l lrP fPpLmr.lwit JJ,J.,,._{JJn•ite' • 

~ b+L hK 200+1000 0,25X 0,88 
()=--. --= · O,l5tNPtl 
. (I) 86,4 20 86,4 

lfw.l 13,0 u3 fop t.h~m-rr9' 
U'b~ f.b~mutp ppitap 'fU12_LnnL.f r:.nunLitnLfJJnLit uutb'l,}blnL ·1rUI 

J.wpiUJ/_n'l tpp .[!"'itw~f! ( :J) unJ/_npwputp mwmwitJ/_nL.f !; 0,1-0,5 1/tlP~ 

uwf..fwititbr"'"' /!it'fnLitbit.[! :J=0,3 t/tlplJ ~w.l o=25,9 u 3jop: 
Fbr.l_wJ. "'"!"' litbpp t.w.f "'"[WLnutuP,utit ppitap lfW2_Ln11Lil r6.w!J.f wit 

zbrme "lwt."lwitb l"' "- "wuitw~pnphit [ilutp.f w9itbl"' :.w.t "'l' ppit~p 

. .l_b'fbmw9pw1p eit{tlw9.f!"'" (T) "'r"-"'l trP .f!"'itw~e' 

M2= K~,.Yr+10~e+86AT(o+~)+86.4t2a-l0P=400X6,0X3+ lOX 

X 1137+86AX 133(0,15+0A26)+86,4X 108X0,3-10X96=27028 u3jfi: 

~bmiLwpUir, ppitap 'lwzmp nnn'l "wit itnp.l -it\ 

M=M1+M2=5400 + 27028=32428~32450 u3jii: 
Fritap 'lwzmp nnn'i .twit itnr.l wit 1_b'lbw,9[:, !f• eit[ilwy.em .t 

wzft.J/_nt_J' !; t.bmiLtwl lfbr"l' 

w} ppitap 'lwzmp l-6.w9.fwit t1 Jw.fwitwlflll.lpfn9"'-,/' 

Ml+t1 (e1+~+o)-lOP1=5400+15(43,33+36,9+ 13) -10X28=6517Z:: 

:::::::6500 u3jfi, 

p) ppitap 'lwzml! l-6.w9J/_wJ. 1_fr-6.w~nL.f "l111t,bl'" t2 JUJJ'witw/Jw­

.fpt_nsn•J' 

t2(E2+e2+t.+o+:J) -10P2=108(63A7+92,78+36,9+13+25,9)-10X 

X67=24380::::::24400 u3jfi, 

'I) pritap 7-wzmp9 l-6.-91_111,} t.rfr •J-it.fwit t 3 Jw.t-itw~w.lfrt.n9n'-.l' 

t3 (Ea+ea+~+o) -10P3=10(34,56+70+36,8+ 13) -lOX 1 = 1534::::::: 
Z::: 1550 u3 Jfi: 

17 



~pG.nft q.w7mfl rtiwguwG. 6wuwG.w~wuft!ngfl (t1) "fr'lrnJn'ln'-Lfr or· 

·"lfr'i,wur'i,brJr J'bJ-nLflJnL'i,'j,/,f/! nrnztf.nLJ' J.'j, l)burhJWL ~br"fl 

. Prt;,a.Jr 'lwzurJr L-6-wsJ'w'i, tlwJ'w'i,w~wJ'frl.nsJr UlllUI2.Jr'i, ortf.UI l;w­

.JUir' 

5400 
86~4X 15 

.Fri,a.Jr '1"'2.ur/r L-6."'9J' Ul'j, t/UIJ' Ul'j,UI~UIJ' Jrt.nsJr tf.b rt.Jr'i, ortf.UI I)UIJ' "'r \ 

.. ' q'; 0~862 
q ti=Qt1+ T(tc-:-tn)=4~17+ · 15 (15-1) =4~974 1NJ.11J t;b~ur"'rJr'i,~ 

l . 

nrm''l q';l_/!, pr'i,a.Jr '1"'2.ur/r L-6-wsJ'UI'j, l!'i,flws.[!nLJ' urb'lJr ;,,_t;,hsn'l ~n­
.rnwur'i,h rfr t/.rUI J-Uifuutf. n'l I;Jr'lrnJ' n'ln'-Lir or'lfr'i,UIUI Jr J'bJ-nLfl JnL'j,'j, !; 1 

#r rf! ~IU'f.J' nLJ' !; \ 

• t1(e 1+ 6 +o) - 10P1 · 15(43~33+36~8+13)-10X28 =0,862 1.1 .... 

·<1 t1= · 86~4t1 . . . 86;4 X 15 1 'IJ.l'l 

.f.,b~ur"'rJr'i, 1 

tn-1!' t/UIJ'UI'j,UI~/! ' orhrnt/.1 ""'2.""',} Pr'i,a.Jr '1"'2.ur/r L-6-"'sJ'UI'j, 

.6J~'l.P"Ir9 J'fr'i,th L-6."'9J'UI"ii zbrurJr J' zurUI~UI'j, "nr/r'l.n'i,f!l e-;,,.,,_t;,,,_J' h'i,.[! 

·i:n=l or: 
~pG.nft q.ru2me 1tirugqw~ qftiiwlJm.u "lwfibtm.6wuwG.ru1Jruufttngfl (t2) 

-l;fr'lrnJ'n'ln'-LJr or'lfritwmp J'bJ-ntfl JnL'j,f!' 

~(e2+e2+~+o+a)-10P2 
8614 t2 

108(63.47+92 ~7 + 36~8+ 13 +25~9) -10X67 . 
.86.4 X 108 

=2~62 1/ti.PlJ fi: 

24400 
86.4X 108 

~pG.nft qw2mflg 1-tiwgqwh- tflfl q wG.uwG. dwuwG.wqwu~tngm.u (t3) 

,t;fr'lr"J' ,;'1,'-LP or'lfr'i,wmfr J'hJ-ntfl ln'-';,1!' 

t3 ( e3+e3+~+o) -1 OP 3 qt3= ~---"---''----.!:....:!.__..!.____!._ __ ~: 

8614 t3 . 

10(34~56+ 70+36~8+ 13)-10 X 1 
86.4X l0 

·ts 

1550 =1 ~79 tNJ.llJ t:.b~urwrfr'i,: 
86~4X 10 

(,~'1-rnJ' n'l"'-LJr 'lr"':PJr~l! ufubJ' UlmJr~nph'i, ~,,_'j,Js'j,"' ';,~. 11-n~.J 
"i"'m~'rtf.wJ- mbu.[!f!' 

fi,O 

2.0 

1.0 

o ~~~--~L---------~-------------L~~ 

't,~. 11. ~pi.J.f! '1"'2ut/! nnn9Jwi. ~f'll'nJn'fnLf/! 'll'"'lJtflt.• 

' 

tor 

. u.JUUJfruntf. UUIUI'j,,,_J' b'i,.[! "Jr'lrnJ'n'ln'-LP Ul'j,~UI'i,n'i, 'lr"':PJr~l nrl! 

•il_"r"'tlbzm !; ~"J'"LLb~urwtf".rbL' ~r"' l;wJ'"'r pr'i,a.Jr '1-"'zm/r L-6-"'sJ'"'"ii· 
f!'j,fl Ul 9.[!ntJ' (tl) J' ms'i,IILJ' /,'j,.j! 2J'UI2.r2.UI'j,UIIlnLfl JnL"iJI flnn'ftf n'l /)n'[UI• 

UJUirUIJ-nLfJ !"'-';,/! L-6."'9'i,n,_J' b'i,.[! bnUitnUI~tn (ri) 2.r"'2.r2.•u'i,UiniiL{J l"'J' p 1. 

. _ut1 , t;burn' OJ2 h tf.brt.ntJ'' OJ3 ""'l"'m~r"'J-n~.p1m'i,"iibrl!' 
~r"'2.r2.w'i,wnnLfll"''j, m_w~m/! m/..n1.J' !;' 

tl 15 
t~=-=-=5 or: 

n 3 

bUifuUI"fbU f!'i,'lnL'i,nLJ' b'j,.j!l nr 2J'O'fUIUI'fnrJ-J'UI'j, J'JrUitf.nrnLJ' OJll ' 

(1)2 £. OJ3 t:.n'I_UIUIUirUIJ-m .. flJnL'i,'j,/,r'j, nL'i,b'j, "UI"UIUUir J'hJ-nLflJtiL'j,i,br 1 Ulr 

uJr'i,.[!"b' 

OJ =OJ =OJ - -OJ t.r·J'fr"'t/.· 640 213 3 fi 
J 2 3- 1 I 

3 3 

IJ.l'l "i"'IJ' .u.ilfrs b L'i,b L"" I nrnztf.nLJ' !; 2.r"'2.r2.UI'j,UIIlnLfl l"''j, 1"'-rUI­

:.[!"''j,l..J"'-r UJUI~utJr 'lnrJ-n'lmflt"''j, urhn'ln'-fll"'-';,1!• 



r mw~m/! ~'lnr<tp 1~/ts Jp'bt_k 5~r'l- or/! 'bhpwn.t"'l' 

II mw~ml! ~'l"r<tft 6-fts Jft'btk 10-r'l- or!! 'bbpumttut, 

IB lni.U~Inf! ~'l"f'J.p 11-fts Jft'btk 15-r'l- ore 'bbruln.JIU[I 

fJ.!'l-UfPUP l..r"'ZI'l"''b116nn<fl / 116';. z'bnpt>ft4. t>ft'l-rnJ "'1-"'t/' 0 /''1-ft'bwm'bb­

l'l! 4.bry_'b ... ~JUhU111fbu t_b'i. t>w4.1UuJUr4.mJ , tUJL UfW~IUun<J t "'""'"-bt-­
'f"<Jh b_ 'i.J4.1U'f.UI'flfLJh Of''/-PhUitnhbrft Jpp_k b'I_IU<} mwrpbrn<f!JnL'bf! t 

~P'l-f'"J"'l-"'lP Of''fp'bwm"iibrl! 4.bry_"iiw~JU'bwllfbu r,IU4.JUuwrbs"iib[nL 

""'""'r w'i.t>rwtlbzm t tn<rw.ew"iiumr mw~mp Jbt_ Jms"iibl "!.. fib r,,.;_ 

"IUUWf'WJbt}, IUJ{ i\bmqt>butb 'iJ4.W'f.l1'1_ t>n'l_UIInWf'UIJ.nLflJnL'b"iibr' orft"iiw~ , 

[-6.1UsJuth bf'~f'"f''l- t>n'l_UIUliUf'UIJnL[il JUL"iif! ( w2) Pf' Jb2_ f!'b'Jnt"iip Wn.utl_ph 

""'l"'m•urJUJ.m_fl JIU'b ( w1) lf'P ~nrn<um'bbrl! , brr"r'l t>n'l_IUWUif'IUrtn<fl tn<­

'bl! ( w3)' br~r"r'l- f.n'liUmiUriUJn<fil t"''b ( w2) k 1Un.1U2_p"ii f.n'fiU'"IUf'UIJ.n<­

[il JW.h · ( w1 ) li'P ~nrn<uur'i.bpp 'lnLJ u•pf!t 

fl.Jup'b.p'b' Jb'b.p llfl<m.p t" f.IUu'bb'b,e f.bmktwl IUf''l-J"<'b.pft'b' 

WIJI mw+•<wrr~w+w<OJr - ~+-: 

llftwJIUJJU'bwl[ ti.wsJtu'b t:.mJIUr Jwfuu4.n'l UP <ttu4.1Ut'i.brl! 

llfbm.p t ftriUr t:.bm lt"'llf'iiUJ tft'i.b'b t:.bmkt"'l t:.IUf'IUpbrn•fJJIUJp' 

Wm<Wn<Wr: 

CJ.riUf/>P'Jp "-""llftb'Lmw4.nrJIU'b 4.bf'l'itiUI[IU'b fu'it'l-ftr'b t J"<riU.eiU'b­

ttn•r miU~mp ,fbt_ Jms'itbl UIJ'b,e-'b t:.n'l_Uimwpw<tmp!nL'b, "1'1! 'LUIIIfW­

t:.n4.ft {6.1U9J Ul'b diUJ 1U'iJwqwJp2_n9p "ft'JrnJ n'l-ntfp Of''l-p'iJwm'bbrft r.w4.w­

UUif'bsntJ(! t 

Bm_rUI.ew'i.l_Jm r mw~mfr Jbt_ Jurs4."'l f.ntluturiUrwJnLfil J"''b f_IUP£! 

Ulut:.J...,iJ'J.[nL t:.wJIUf' nrnzn<J b'b,e 'i.w{u l_f'P Jp2_p'iJ orw~IU'iJ Jaufuuf! [!UIII 

uraul[mbrft l 'brwhs J"b2_ r.UI"UIUUif'UIJ"bJ t:.ntzutmUirUJJnLfJ JnL'b J"ms'bb[nL 

llf UIJ J' w 'b nLJ .J 

BnLrw.pw'btl"'l' tnUII[mp'b l"Lf'f! mr4.11L" t JpUit:.UI"UIUUif' 'imrJ'UI­

'""t Pr'i.ap '1-UJzmft l-6.wsJ'-'i. c'i.filws.emJ mb'lft nL'iibsn'l li'P 'l"L"r­
ZPIUfJJ'IU'b , wrm•ut:.nuJ'ut'b £. f/>hmrJ...,'b or-'Lw'b 'Lnrn<um'iibrl! f(,;.q.fnLJ 
b'b' -

mwl[mp 4.brl"'J' li'P l[nr"'um'bbpf! IU-6.n<J' b'b /,_ f.JUu'iinLJ' Uln.JU4.htw­

'l"LJ'b J'bJn•fJt"''b' sl tr .... ~ .. =93,23X 5=466 u3/fir ~bmkutUfbu I Lni.U'L­

urp f!'bfJuts.pmJ' J'pUidutJut'biU" .;bm.e t l_RLr mr'ifr 'bwk utJ'I- - ~npnwur­

'iibrf! 'Lftun4. t-'fr J...,J'Lblm f....,J'wr, IUJup'ii,e'b' 0,5 S1t1 u3jfu 

80 

It ·- .. ~Ut_p ~"ii(Jws.J!"'" l_"•rf! UIIU[PU b'b.p IUJ'b t:.wz4.n4., nr tt ... rt­

,,.,/,'b II utiU~t•fo 't"r""""'b£1,£!., 't"ufwr£Ln4. 'bwk I miU'Lu;Jr lf"r"wm'bbrl! 

" - -u'b ( 'it'L· 12 J, 

L 
e._ .., 
"' J 

"' ~ ~~~--~~~~~ 
~ ~~~~~~~~~~~~~~ 
c__, 

~ 
:::> 
ii! 

"' 

. 't.l1• 12 . P.p~rt/- '1"' 2mf- '"'"'IJUI'b r./r'Jp•·•fn'ln•tf- '1/"u:J>J.ltf- ~,. ,("ilLftu"'"l"f'"LJC 
i_t""2f•fw~uu•n • fl JnLh ,{ mii~L{"' ,( /•i_nun•f ' 

- , 
11 

0 11 ;. ... ~ '"=( .'\\ 1 + S,t;r)_!_+ S~t~r _I = (54C0 + 93 .2X 5)_1 + 
2 , 11 2 n · 2 3 

+93;2 X 5 · _l = 1935,8 tf •jll: 
~ 3 

1007 
81 



-
L 93,2X5 . _l. + 93,2X 5 1 

T 
2 3 2 

• 3 =2012,7 tf3jfi: 

11.1'1- Of UI"UI'j, ,{ frp_fr'b JUifllufr ,{f.Jm[J jilL 'be 'Jtfr'bfr \ 

Q 
_ 01-w't- +QIImwlt-+Q111-w~• 1858,9+ 1935,8 --L 20 12,7 

llh- ? 
n 0 

= 1935,8 ·.f3/fi: 

l,uu/_"'""'rb9'bb'b.f! "'"'fJ.wbrfr !rfr J..,f.,,bre' Qr.wt-=Q,,_w+-=QJII _ .. ,,_= 
· =04t' 

1J. 1'1- '1- b "!./!"' ,r' 

"t,z..,';,..,Jibl'"' -- = "-• 'Juur..,'i,..,';,.f!' 
n 

- O.rr,~ - -_193.5,8 -o 3-· 
0:1- • - -- . - ' 0, 

(
M ~ 1t1" ) 5400+- 233 

82 

. 1+ 2 

O.rr,.- S1t;p __!__2_tt;l'_ 
- 2 n 2 '-_ n 

M -t- Slt,:· 
1 2 

.1935,8-76,9 

5400 -i- 23.1 
0,331 

1935,8.-76.9 -- 76,9 =0,32: 
5400 ;-- 233 

~hml. "'P"'r, urUIIJinbrfr lrfr J..,f,u!.rl! J'frp_fr'b J ..,/rtufri. :..-1-"'"rb9-

J 37 -----... 
' I 

'bbtm r.w.r..,r ..,.-,_ 

"r"'rlb 2"' t" I mau'J­
urfr rfb!'_ rf'm9'bhl ~;,,_ 

'fUIUlUifUI,.trLfiJJw'b 

35% -e, 11-r'l- ,..,lt­
mfr rfbp_' 33%-e I.. 

q,t,·=A,S .;~-~ 111-r'l- uraufturfr rfbp_' 

32% -p_t 

. 
rt-.... 

' 

I . 
; 

! , 
1 I 

I 

' I 
I 
I 

~1,96----: 
I 
I 
I 
I '· 

- 'Lt2=2.61 .,_.. 
I 

i : 
~ I 

1-q, t~= 1,7& .... 1 I 

"1,11• 1:1 . f:r"l.A[r '1w2"''' """'1-
,fm"l. :,P'll'"J"'1""1/t tt.•l"{/b~onw-

1nrofu•.) 'p.uf.folt' 

1).1'1- "'"'I" Ul­

'bfr9 ht'bht'"'' Pr.-,a.fr 

1 "'Zurfr t6."'9,r..,<;, 

J ..,,r ..,.-,..,"""ffrp_n,'Jfr '-fr'l-rmf "'I-"' Lfr or­

'1-fr'b..,urp_ l_fW Zfl_III..,IUillll [J JUI'j, '1-b "f.f!Ul ,{ 

~ 7/r'bfr' 

1935,8 =4,5 tNr~ 
5 x 86.4 

l;b"ur"'rfr'b I. l;,fr'l-rnrfnrf'nlfr fJ.nrf"'Lb'Jm"'- · 

"nrrf.wJ 'ffUilf>fr'Je 'Je'b'l-rrL'b" 'bft• 13-m'J' 

"'"'m"brrf...,J tnhu.[!p_: 

f; L'bb l ur/_ 9"'.-,J!"' Zfl'u'buuunp Jttt'bnLrf 

'i,UifuUiurf.ur/_UIJ 'fJIIL'fUIUl'i,UibuUI"UI'it "nL[-
Ullll.fW'j,ftrfr urr./JtrUUI£fr'i, fJ.w'l_rf fr9 1 /;,fr­
'1-fll.ftr'l-IIL[/r fJ.mf"'LbfJ.m..,r/_nrrf.wJ 'lr"'­

f/>fr""' tf w'b/;,rwrlbzur t- rfur9'bb[ trL 'f'fiiLrf: 

flr'hafr 9"'.-,./!"rfr'b ""'"'""'9"-"'" 

t" nnn'l/Tlfr r.n'lwmwrruJ,,{JJ..,';, ~=75 

% -p_, l;.buri..UI"fbu [6."'9,/..,';, J..,,{..,'bw­

""''f/rp_n9fr "fr'l-r"""'l-"'Lfr ""'t"-"'r"-"'tfr'b 

"r'l-fr'bw~e "Lfr'bfr' 

Q fi wc~. 1n= 4,5X0,75 =3,37 t/!JplJ f;.b~J-

"""rfr'b: 

p r'bafr 'l-UI zmp_ l ,-a.UI9rf. wJ rJ.fr-G.UifJIJLrf 

"'"'l;bl'IL rJ..,,{..,';,~fJ"'rffrp_n9fr l;,fr'l-r"J'n­

'1-"' Lfr l;.u.zrf."'r'J"'tfr'h 0 f'l-fr'buturp_' 

Qfiwc.j_ . urwfiur.=2,61 X 0,75= 

=1.96 t/4(1~ l;,£fJ.urwrfr'b: 



r.r'Lap 'f"'Zm/ry {{;."'9t/."'.} ll'P t/."''iuf.,.f. rlauu&U'ilw~"'Jpp_n9p t:.{''ff•n­

,r n'l"' LP ""'2-'/•ur~"' lP'il 0 l''IP'bwure ~lp'bp' 

q ""'e~.ljmG.r.= 1 ,78X0,75 = 1 ,3( t/~rlt r.bltu"urp'b: 

.J? r"•'ils.e'ilb rl' r,,.. Z1."'l'~"'tP'il .t"'fuubre 
"£nul h'b.[! l-6."'9'{ w'i. rf 1U1f UJ'i.w~uufpp_u,'Jp 
Qfiurc.J.. 1u=3,37 J/lf pIt r.h'tm"'rp'il: . 

uwt;.tfw'ilblnL t:,,.Jwr l''b'f''L- , 

"P'Ir nd RIJnl LP or'JJr'iltUIU[! \ 

3. ~r}l hhntusafwG h(tqrnafnqnL(fa q•·w:!Jft .. }l .. wqafnLtfp 

-flrwr.b,.,uuru.r lr"''b!JI!'ilbrp 9.;.'ilye u'tumu t- wzfuiuur£l pr'iiJ.Jr .; 

'1--zurp l-6.w9nufp9 ''" .[!"'';." or r.burn: Fr'bap 'l"'zurp n<Ln'fuw'il e'i.~ 
fl-s.emu tJ.u.'iltJ.nq lrP -.f!"''b"'~l! P".frn/ut/n"f t-' 

l-6."'!/u w'b rl~»uut''itw't,.Jpp_n9"'u' 1/ V -p9 Jp'iltk 15/V, 

l-6."'9'fw6 z"r"'P .. , ... r."t,.';.,j w'i. rf,.,f TU'bw~u,fPl_nsuLj• 16/V ·".') 
up'i.tt.. 31/VIIL 

L-6."'9'fw.t trP tJ.m'i.Jm'i. Ju,fw'i.w't ... upy_n9mu' 1!1X-fr9 ufrtlt.. 10/IXJ 

Jlrfr r.J.,.,.9,r.u'il "fr'lrnJn'I"'LP or•Jfr'il ... m'bt;l'P Jt.J,p,,-;,1! L-b."'.'l'l,'b 

J .. J .. 'i...,'tuufpp_n9"''f' 

[-b,LU!J-twJ- l/'P •{Uif.d utf. dUIJ utf.utfJ~».f/tp_n9uuf' 

q = Cl +o+o~- 36,9+ 13+ 45,4 = ), 100 t/'l 1 1\bl·.m-'l'P!T• 
3 86.4 . 86.4 p I ., 

nrurb7 A~i. pr'i.ap 7 wzurnul t-b."'s'f"'J rzbruofr ,, ... t,rw'i. t.l .. nluu'i•,en-1 

"'""'2."'9w.t lrP or"'~"''b Jwfu,'b t- (A=tl.h-S= 150--' '}L6= 
-=-:. 45,4 tJ' ·1jop ) , 

llh-e' lt'P zbt'"'C• "re llbn ... 9 -tnur t- ,nf 'orrfu• ei.fJ .... 9.t!""'· 

( 
h 15 . \ 

tlh= - :-...: - = L5 u1f -= 150 tf:IJop )' 
ta li..l 

S-e' or•IUI ei.[rlwa.puLJ 'l"Larzfrm.t/tfw'b "- "'rwi.u"tfrrw.!JpwJ/• "'" .. 

.turfuu1.n'l lrfr .pw'b"'~l! (S::...: za+t'3 -34,56+70,0= 104,6 tPjnp): 

>?rJr r.Jm"'9'fw'il r,P'Irn ,fmf'"LP 'fr~».i/>f.rlJ[! IJ••L-,tHuu ""'I· ~4-nuf I:'Jwur­

~br•/~»J: .,hu.pc: 

,.q, L/<l./ft 
1,0 .~· 

I 

0,8 
-- - - - ---- - -- -

U.J'imLilbu,/.._ , ht'ilbtnt/. 9 "'-;,I!"'Zl'l_ ... 'i.utn.IIL{JJnL'ilfrs, lrP 1\b,. ... s,f"''b 

1\fr'l-rnun'lnLLfr 'lr-ffr'tfr ubp_ w'i.llrwrlhzur t- Uurs'bbl IIL'['['ILu'ilbr, P"''l­

,flU"fLUUI'tbln1. pnlnr Or'ffr'bu.urf.hrf! ~=0,75-ntJ.: 

~~~~nt..LU"tbu, ll'P r.t.,.,.9J.u'il £. r.P'Irn'f'"fiULP or'fi''bu.m'bbrf• t...,z-

1.wr~w1Jri. UbJmfl JIIL'iJflhrf! 'ttfr'bbf. \ 

l-6."'9,/..,f. ri ... Jw'but'twupp_n9nd' q1=0,578X0,75=0.433 JJtlJI~ 

f,b~urwrP9• 

{(Hus1.n'l zbrur/r "fLUf\"fut'bd w'b d Ullf w'i.Ju'twd fr l_R snul' 

q2=0,877X0,75= 0,658 l/4fl~ t:.b'tu•wrP9• 

l£.w9>/_UIJ- p_r/r t[u.'btfw'b rfwJw'il~»'t~»Jpp_n!JII<d' Q3= L100X 0,75= 
=0,825 tNP t1 llt.~ur"'rP9' 

.J?rlUt.hnwurUir p_rrufl9.[!f.hrp t:,Uil_"Uir'tf.brp f,UidUir (!'iJ'fnLbnLJ fT'iJ.p 

pr'ilap 'J"'zurp l-6. ... 9 -t"'J- ll'P -tw'i.Jw'b rl"'tfut'but't~»Jpp_n9p f..Jr'lrn~n'I'"LP 
Jb.tmfiJnL'bp' q3 =0,825 tNJI~ t.b~urwrfr9: 

'1, Rr6ll}l qwcsft nnn«(afwG shlaGJt .. w!Jt swrrhr}l h'wc1J.w,.lie 

~rflap !JWh./!llbre nnmtblnL t:,..,j..,r Ulhf.ru.rlbzur t- urJpn'l_l t.n'l_UI­

UIUirUiqnLfil JilL f.(! -b.zurnrbf. f\-rfiUI'fqb L /._ WUJ_W putd wf.bl Wn_uthaJ.rf. 2.f!r­

Jwf. .i!._r.;.brP' 

>?rJ ut'ii .P"'rurfr kr'twrmfl J"L'bf! f!'b'J"L'b,nJ t.'b./!' l--:-1000 tf, fr ~~~ 
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l"'J'i.m.fill"''bl!' b=200 d': Dnn'lfrt'i.bp'i. w'i.9 b"ii.[! IJ.w!J'bn<J f.nrfr'ln'i.-­

l[w'i.'bbrfr "j,IJ. ... .,.r wJ p "'"r ... t~J-'h "'.-~' "P"Ibu'lfr .f!~»pmbrfr ~~-9,r -'i. 
t.-.r -r umbrrhfb'b "'1' Ll' p1Upb'i."f1UUUJ "i"'J"UI'i.'bbpt 

flr'ba[' sw"ii.pubrl! L~-s" "''' p P.rblnL r.w.r wr t.r•' w'b .ewr~nf' , -­

ltbrbup frr r.brP/r"ii ,. ... Jw'i.uLif b'b.f! tnru ~"'l"frs f/.1 pbrm/ Ufw•mf-6 

2 t.b~urw1, ur-r-<f, .. p1w.r p t:.wrfil-~'i.brf' ~-.r l ... .Pbrfr: lJ.n · '1h"l.f!" .. .r 

tr" ... t .e-rurfr kr~wrn .. p 1wJ p ~nb'lw1nr1n .. J h'i. 5 LUI.[! 200 tf bp­

lt-r."'-fiiJ-.fp It 100 tf l"'l'i.,~fiii"'Jpt IJ.I""IP""1• t_p.l ... 'b ,fp ,PIUpUI[' 

Jb1. mb'IU11np11L.I b'i. 10 l"'.f!' 

(-.ehre .lb~l! .r,mu/rs -~~-~a'b-91, .. .1 ·M, hrft"'J"""'~UI"ii f1Jph­

r"1' 'l"'-'l"'f',.bn 'IJ"' 'i~»m'i.mbuwiJ.w'i. ,fb.[!b'i.,.,"j,bpp f!~»pJJ "'';, {!'i.{J-S.f!fr'#, 

/.,. [~»j'i.wiJ.UI'i. fii.tpbrn1' IIL'l'I.Uir,UIJUI!J WJ'J Jh.j!h"iiw"iibpfr zwpJJ..,"j, f!'i,­

flws.f!fr"iit (wJ'bwiJ."'"ii fj.lpl.pfr IJ.n'i.uurpu .. IJ.s/rw"ii l!"ii'lm'i.n~.J b'i, wJ"ii t:.wr 

-/••1, np 'l!"' 'l"'"'"""'buwiJ.w'i. Jb.[!bt ... tbrl! ~wr"'lw'i.w'i. 'i.pw"ii.'J 1rUIJn1 

t.bz"''"fiiJwJp Ultstbl' IJ./'1 Ufw!Jw'i.frs bl'i.bl"1• l"'!'bu,~w'b fhlpbrfr 

zb"lltr'b -r111Lil b'i. q; = 4, fruiJ. br~wJ"iiw~w'i. {JJphpfr'i.l!' rr=2 flh.p1•u6-
.[! m[: 

IJ-.fp/.pfr tou+hrf! !J'"/!J £"j, urr1UI<f !_plfw'i. .[!Wpmfr uJubJwJIIL,f 

('biJ.. 15 ): (~w9.r -.r p t.rL l"'- 'lb"f.f!" .. .r t.r'' -'b z/r[il/r Jb<f, .. p l"'·""r •m-
1nrwpU1p I.IIUIUJW"ii1m, ~ 30 - 60 t/tl r.IJ uwt:.J' w'b'iibrm.J: . Opfr'bw~nul 

uJ'w'i. z/rP/r .ru, .. pJIIL'b'i. f!'i.IJIIL'hn .. .r b'b.[!' P-:-45 tNP~' 

~. On.nquw li gwGg(l ~rau69fGLrJt hwctJ.wra.w!I•G bw(uu ... rft 

la tuo!Gm ..... G hws-tmbfGbr(l 1mofah1"(1 umhuauGnLU@ 

lJ.nw2.u''JpLU'b.f!fr r.wJ' -a w (iJ """'11 "'I. ppn1. urum t:.n'l~»urwpw6m.fr1J"' 'be 

· ftw'l.rln~.J ~· Qu=2845,8 ·n, ~"'IP o'l"'"''f"r64'-t ;np<fwiJ.frsl!' Kfiocr= 

=0,9 l!<j,'l"''i,blnL 'lb"f./!"'J nn.n'f1"'l 'bbmurn r.n'lwurwpw<fmfJJ"'-'b!!' 

Dn.nv1"'l r:.,'[WU11Upw<fm[J!, .. t, .. .r wnwtatwsqm.r ~ lf'O'fL""''l"I'J­

J'w'il 4 .lfriU1nr: Jlpo'fUl':''f"p<fJw'i. .f/rw1nr/r UlWpiU<flll.fJJttL'bf!\ 

QG 2560 
0)! 1' ll)lwq= -

1 
- =--=640 fi : 

,N tr ll)lw.j_ 4 

~ ro'lurw'fnp<fJ w'i. ,, /rwqnpm, 4-'lwzm I"' !JLU'b.f!"'ZPl"''i.IUnlll.frl J'IL'b 

. .tur9tbl"'- 'lb"l.f!"'-" ilbft 'l"'Z"'fr ,f-~hphue IJ.ft-ti..lfr' 
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N, ... ,. 
640 

4 

~rJ'w'h .e .... rurJ. hr~,.,rn'-fill"'-'hf!' l= 1000 u, pu~ L-J'hiiLfiiJ"'-'ht!' 

b=200 u 'lk"t.e'i'-J 'hr- .ru.~krkue ~1p'hp' 

ro _ ;b · I 200X 1000 20 fi: 
fl'·i!•P•-10000 10000 

ll.n 'fbujJ!"'-J 2.ro'furLU'f"rd-Jw'h J'pw1_nrJ. Jk2. Jur'iw'l .J!LUrurkrJ. 

ftiJ.qe ~tf.'hJ.' 

(l)tr . .r~wtl 640 =32: 
w1P·i!•P"' 20 

8u/b.pLU2_f2_ .... 'hLUntnfill .... 'b 'fU12_UJf! PLU'l~-s"'d- !; ' 

ll.tu"fpunq, pf'hap 2560 fi U1UifU1fl-IIL[i/Jw'b/!. U"f<UUUif~"'J. nnn'fJ'Uio. 

upumlulp 2.rLU'hs.e'hkrJ. 9LU'h91!. {'h~. 16) PLU'J.~LU9LUd- !; JLU'fPUUifLU[UIJp'h 

P..f"''h9-i!P9• 4 fuJp"'JP'h p-J--'h..,r-r/19 /.. 138 J!UifUILUJp'h nnnqp}.p9: 

t .... Ju .... qd-qn'l 9 ..,iJ.e..,zr2. .... 'h"'""'-fil 1w'h r:...,J .... a 01 t'h 2.fo'lm-qnrd-.t -'h 

Jp"'"-"r"'-J pr'hap 9 -'h.en1_ LLP-'l.ksr"'d- ""'l"'mLUr"'fl-,IL[il 1,,... 'he ( ro pe­

re'haP) "- 2.rJ-'h .e"'rmbrJ. [ilpqe t. .... qwu-r k'h' 

UJrr'>lfr=wzr· ul1w~· • ~=640X0,75=480 fi 

(!.-9 J -'h · J- .... J .... 'h...,~-.rP2." 9 ,, J 2.r-zr2.-'hLUnm[il J"''h in<U~mkrJ. 

Jb2. Jms1"'l pr'hap s-'h.ewU1UifUid-11t.fiiJ·1L'hf! ~-~~Jm.J !;' 

I utLU~urnuf • • wtr·l!~wtl • :l1= 640X 0,35= 224 t:.b~m-r, 

II mLUI[mnt.J • · w!r· .r~wtl • cx2=640 X 0,33=21 L2 t.b~m .... r, 

III m-~miiLJ • • toltr· .r~ Ui tl • a.3=640X0,32=204,8 t:.hltm-r, 

~UIJ 4_.nfu-'1rbln1 '"!'f mwr<Ufl-IIL[il 1"'-'h'hbre J!UirmbrJ. I""-"' ltumLU'hUI'h.e \ 



f:i,'lm.'imul b'h,e I urUJ~uurLJ' 1}, ll~r'l- urUJ~urmJ' 11 !._ III urUJ~­

uutLJ'' 10 .e-r"" 

Jlro'lurw'lnr<hf,..'j, J'pUJqnr_p'h f.wuUJ'bbLfr,e t_pp 1-Jr~b';,UJ~UJ';,, 

.Jwfuul!. {'hbururn} ~lp'hp' 

Otl'·uJna.J_=Oltl'· u)tw~ • q'•z( 1fi=640X3,37=2156,8 t/tJpq. 
f.burl._wo.ybu ,ewr_ur,..Jp'h nnn'lpz_'hhr_p t_pp 'hbururn 6wfuul!. ~lp'hfr' 

Q G _ Q11' u)t~_2156,8 ,__215 /·' 1• e•l'w- - ,._ l 't (hp 
· N 10 

nr_flfh'l. N-e ,eUipUtUIJp'h ttnn,pz_'hbrfr filfrq'h t l_fO'ltnUI'lnrJ.JUI'j, Jfrw1nrfr 

Jbr_: 

bJilh 2_pp ~nr_muur'hhr_fr tntt~nue ,ewr_m,..Jfr'h nnn'lfrlfr Jb~ ~frln­
Jbmp l.r~UirttlfiiJUI'j, 1rUI ~UJ"UJUI"UI'l_WJfr'h f.n'f_br_p '1-bo.y,emJ f!'j,lf'JL'j,b';,,e 

' 2.3 2.3 
0=--= - 4.8 %, vv vo,2t5 

IIIJpwJfr'hl pwJUJ'hwr_UJr_fr p_r_fr 'hbururn 6UJJuue f.wqu.uwr_ t frr utUJ~ 

JpwJwJ' w'hw~ wzfuwtnntl ,ewr_tnw tfr'h nnn'lfrt'hkr_p pp11LtnUIII J.wfrJukr_fr 

11mJ wr_p'h' 

Otu~"=NO:w,.= 10 X225=2250 t/4 plr 

loJpwJp'h pwJw'hwr_wrfr Jblt ~plnJhurr br_~wr_•n[JJw'h "-rw p_rfr 

IJnpttLuur'hbr_fr urn~nu I!' 

?,3 2,3 . 5 
0= . =--== 1, 4 %: v o;u" v 2.25 

~lunluuMJ_bu, Jud'pwJJ>'h pwJw'hwr_wr_fr ppmtntn n J. wfrtuf! ~lfr'hfr' 

Q~.r.,=Otufi.r"+ al1~.r" 2250+ L54X~~~X2250 2360 tNPli' 

JUJ'lP""'fUilUIJfr'h p_r_w'hs,e/r t.rfr 'hbmtnn 6UJJuue' 

Q.r~q=N · Qrf.rr=4 X2360=9440 tNI•lJ: 
U ,..ypuurr_wlwJfr'h 2_~:.;9-eP p_rfr ppttLurmn J.wfuul! nr_nzttLJ' b'i.,e t;UJ­

. 1.nl"l W~UI'hnLfiJJwJp , utnnpl._ pbr_qw6 ufubJwJfr r. wJ'wo.ywtnwuJuw'h {'h~.11} 
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'!, If. 17. Pp'i,Ap '1"'2"'/' . nn.n'lrlw'b upul(lbrlfr fpw)•o p.'bbpJ- fp/• ppnLIIIutn Jwfuulsl'J­

' nl'n2rlw'b ufulsr!w t 

Q - Q ~ + alQtu".rr 
1- Juup 100 2360 + L49X2X 2360 

100 

Q2=01+0tu".rr=2430+2360=4790 tNrlJ• 

2430 t/tl (l q, 

Q = Q + ~LQz=4790+ 1.05X 2X 4790 
3 2 

100 100 
4890 lJ.lpq. 

0 4=l0a+Orf.r"=4890+2360=7250 tNPlJ· 

Q = Q + ::~lQ4 =7250 -I 0,85 X 2X7250 7373 t/·'p .... 
!j 

4 
. 100 ' 100 'l '1 

Q6=Q5+0tu".r"=7373+2360=9733 tNpq, 

Q/wq=Q7=Q6~ 0/~ =9733+ 
0'74~~9733 

10020 tNpqr 

fln n'IJ'w'h ufrumbJp o'lur ... ~wr 'l nr6n'lmJiiJw'h 'lnr6w~PSI!.' 
_ Qli qfiw•"- · [ii_ 2560X3,37 

T/•{o•m- - 0,85: 
Q.rt.'J 10020 



\ 

Jlrwits.pitb r/r LWJitwfJ.wit r.LUur.J.wttl!'bb r/r l w•Jrb ('{! "('" znLJ h'b,e 

"Jr'lrw1.LJrfJ.w~UI<;. r.wz1.wr~n.J.' l!it'I'IL'bbln1. zh"''Jr f!b.p1.wtt.pe' <p= 1 IL 

funr'fnLpnr'fnLfiJIU<;. 'l"r<tUifJ.Jrsl!' n=0,025, 

Jlrw<i.91!<i.brJr r. ... ,r wr nrnz.J.wJ- r.Jr'lr"'1.lMw11wit LnUirrh re phr.J.w,. 
bit LU'fJIILII Ul~ 32-uLJ l 

II. 'l J n L u w -t 32 

~pw1.6e~bpe ~~3;;;!1 b J h I w :l x ' R I iR I C 1. I {.1 I V I Q I A IH 
~::,~~,"1. (0.225 Jo.sfo.6olo,66j2.201 o,3o jo,547j29,6,I0,00045:o.02121o,.J41o,22s,o,2ojo, 

:.:::::~:w,. 12,3611 .0)1 ,2,2,6+,38;0,602,0, 775135 ,2f0,0012/o,0346,0,9312 ,45,0,3011 

·~;J~;;:·;~ 1 io.o r4.oJ2.00112,0l9 .6311,24511.114141,6910,0003210.017810.84110.0810.4012 

nK80-DKI W! 4, 7913 ,0,1,55,7,0517 ,3710,9581Q,937139,5210,00032;0,0178;0,69,4,96~0,35ll 

6. ~rwhlm.msmr gwGgfa l!_rwGgfGL-rfa hwcl(mriJwJI>G bwJuul.-rfa 

b (WJGrulfwG hmswJwbFGinfa 'w ... brfa umluJ'auGnuf'~ 

~r'bafr nnn'lJw'b uJruurbJJr l.rwl\bnLUurwr 9"'<;.91! pw'fllwsw<t !; 

128 .pwrurmtfr'h r[witfrtf'9• 5 fuJpwJfrit 1.witJrtfr9 uL llnlbl1urnr/rs ('hl1. 16)' 

.P w r ur w 1 Jr it 1. wit ft z_Jr 2.r Jr J w Jrwe' 

.O~"'r"' <[w'>h=w,. .. l' • . • q3=20X 0,825=16,5 1/tlp~: 

'PwrtnwtJr'h . 1.w'hfrz_/r UIJ'IUf_/tllft J.w/uuft IJbUf_.[!IILJ IILnU19"11LJ b"i, 

l"'J'iJWfJUI'iJ r.wull[wrt.pfr 2_Lllut tftn.pp j_LUtftbr, nrfr 'f/iUf_.ptiLJ 'fcf1.wrwituLJ 

!; 1U J'l l.f'IU'iJs.p'iJb ('P 1f1U1tiiL9J LU'iJ wzftuuurw'iJ.p'iJb rft ~UILnU1f11Lj {! Jb .pbitw-

itbrn.J.l ll.n it~wurwnnLJithrft9 bl'hhln1, .pwrurwtftit .J.witftz_fr z_wtfrbrit 

l!<j"l''L'htiLJ hit.[! ~n'humruL~mJr•l· r,LUUJLU~Jt LLUJ'h'ILf!JnL'h[!' b=0,25 tf, fun­

f"Lf!JuL'h[!' H=0.30 u h zh"''hrft ph.p1.Uitt.pe' q;>=l' 
I b II fuJpwJfrit .J.w'hftJ.'hbrfr9 J"Lrw.pLUitiJ"Lfit ftr Jh2. l!'h'f''LituLJ 

(; 16 .f!W['LniUJfrit .J.w'hfrj_'hbrfr l"L('(!o nrn'iJ9 l_fP tttufrtue' 

Qjuup. >J.I>lGjl~=~ewr•·-lwGjl~. • N,. .. r• 'twGp~=16,5 X 16=264 1/tlp~: 

. U'i.w9LU,} /u.lpwJfrit 1.witftJ.itbr'h ftrhit9 .lhl. (!'h'fnL'i.ud hit 32 ~up­

LnWJ,t· 1.w'i.frt._'iJ/irfr l.fb{'(!• nrn'iJ9 l.ffr ttwfuue' 

Q j\lllJ! >J.wG~)==Qewr•·>J.wG)>) • N'-"'L'"' .f.wGj~ ~=16,5X32=528 1/ll.fi!J: 

friJp-:Jpf. .J.-Lfrl.'i.brfr 1\LUJUI(' [!L'fuL'huuf Jr<j,o/! l"'JhUI~w'iJ /)Uiur"Uir)J!f. 

:.t.,lr..twl z.wtfthre' b=0,5 u, H =0.~ u iL cr= 1.0, 
lfnlhlfiJJITr/r /)Uiz.'i-r~IU~frk <twfrlllhrit (!Uin UlftUI'hafrit Ulb'fwJ UIUbrfr 

,;""''"" ... r & -u ' 

Q~"L ==Q~dp . .f.wG~t+O~ur .f.wG~:=264+528=792 rNp!J, 

Q li . QI +QIII -LQIV +Qv ljnL= ltnL j.up . >J.mGjl ~ 1 iuup . >J.wG~~ juur . >J.wG~:= 

=792+528+528 +264=2112 t/tlp~: 

lfnlbfJ.uurrfr l"'!'bLU~tuit /)wur1.w<t.pft z_wtfthrit (!'h'fuL'huuf h'i.~' 
I urb'lu.~J.LUufr 1\LUJwr' b=0,5, H =0,9, rp= 1: 
II -inh'lwJwuft 1\UIJwr' b=l.O, H.-1.2, 'f=1: 
flnn'f,/ wi. uftumbtfp tullUI'iJafr'iJ J <Uubrfr 'iJnrJ Llll wzfuLUUtUI'iJJ!<j, · 

"'"'''"t:,,"b L"L 1\wJ -r 2. f'pLUciUI'i. r,UI<;,'f"L l9'bh rr! ·-itl\rwclb z.m (; ~wl\w.J.nrh L 

'""'1"1-IJ.wtfr'h b w•fur~t~fwur p_rf!mz'hL·rn'l., lfUil._LUt/tLU~w'i. t._ UIJl ~~~~r'l-­
-fnf'n'l ~-n"L911ul»brn1.: · 

9. <t-Sflft'tlJ.S'i,SbUU.llU.t taflN.SflltPlJ.tbrr tfU.ttbrbUU.St>t 
~rtru.u b'tU.tU.litbrt "'' Sblutt>~u.u 

<J.111LIJ<UUI'iJUJbuU11fLU'iJ fJ.IIL[Lnlll ('LU'iJ/s('{! J'br) J LUUWJ (! 2.r1l11LJ bit 

miJn'u'hbrn.J. b ,r wr'lhrn.J. ('hi,. 18 )l 

~rJwit w~nu'hhrl! 1\ftJ'bwf/LU'b,uf Lft'h,LJ b'h tf.-6.w9•/n'l b l6.ws1.ml' 

~tfimstl.n'l ~puwG w!Jnulibp~ liwzqwp4~ fiwuwp Ul<i.l\rwclbz.ur hL 

-;Lutl'l"'l ut1.twl'bbrl!• Ull1nup funruLfll"'·b[!' H, 1\wurw~p L-t'h•nfi1J11Lit[!' 

b . zli"''lirfr filb.f!'iw<t.pl!' <!'• /z:"f'I"'Pnr'l•nfltw'h 'l"rJw~PS:l!' n, 2.rfr fun-
1 

rw fl !"'·<;.{! Ul~nunLJ' h= - H, Ulllnu'hbrJr Jfrp_J... bi[UI,} l)buw<fnrtiL{iltnL'h(!. 
3 

a, p_r.lw'h 'hnrJUI<;,' m. p_rfr LbrJJ,J.,<;, -r-'f"L[JJ"L'i.f! l)"'lfr J'/.,2. wnuo­

rJrit clwJuLJ' . Ko• {JuLJLUILnrliLft U1f1U'fi1LPJ•IL'b(! l"'l"'lJUI'b "'fLUtJwitfts' 

Vn=O.l-0.2 u(t!p!J: '.wUIUIIfLU'fU"" nrnziiLJ h'h t.rJw'i. urhtzwJ;..ufr hr­

IJwruLfiiJnLit[!' L LLUJit"LPJ"L'h[!' B /,_ LU~nu'hhrft pb.p•nftlt'n'he' it 
~w'hwaJ,_brn.J. "r"Z"LJ h'h. 

1} wl1nuft ljb'h'lw'hfr r,UI,.J.UIJ~fr J LUitbrhue' 

(!) = (b+cph)h tf2 • 

2) ... ~nuft prp_.J.u.~J- "''wr,.,'lftJe' . 

x==b+2hV 1+cr2 u, 
3 ) t.f,Er-1.LfrfJ.u.fJ.,;.'h 2,.,...,1./r'lt!' 
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-

b~ 18. 1J.~nu~1bpny /, '''"l''lbtm•{ !J'blnL u,..bJ,.'bb,,, 

.., - UJit.nu"h/ipno{ , I' -ofwp'l/i('ny. . 

I 
I 

1. 1 pJ.ult.w'b Y"'r.w'iu 1-Ju,Jw'l,w~w'/np nn.nyJ.:', :! - u•r "'uur u·r ...,.'f"" ,. • - 2'" 

(I) 

R=-u, 
X 

4) -r""l"Lfr'Jouit 'l"rJw~fryit l'""' · tTJ..,,LLmJu~m' 

R1·5viJ 
C=---• 

n 

V=CVRi lf/tlp~. 
~'l'l! "ibm.[! t tfritJ, V n-fr.r! +n.t!r • 

6} -~nufr J'bp_ t;,,;,,'l 2.r/r J-fr'"l! ( -~nuUJ2/r{Jfr J'bJmfiiJ"Litf!J' 
I 

q=t•J . v tf3/tlp~, . 

7) Ul~nufr J'blf .'l'huJfit ,fb,,,r brll'"f"nfiiJwit itbrJJ,f-it J'-~brliue 

r= b+!-.hV 1 + :r~ u~. 

''l'"'L'l A-it' J'UJ'l"'ltUJit uufkrl' itbr'lnrJ,n[JJ"'it 'l"rJw~fr.'Jit f-. UJI/UI'[IU­
JI·'i, t,n'[bf'fr t;,..,,f IUf' ), = l ,5, ~ull/wJfrit r,,'lbrfr t;,,,f wr' 2,5, fru~ ~UitJIU­
uJIIIU'fiUJfrit t,,'lbrfr t.wJ'wr' 2,0. 

8) 2_!'/r itbr<M,f wit miLn'l'nfJ Jmhit w~nufr J'bt_' 

•=Cooo~aK~J)l /~ dwtf, 

"f""b'l 11-b \ IUIIUJ/rhwbfr ymyfrt_b (-, nr/1 J'bJ,,_,J jilL it(! ''"'"'''WJ I; '>n'lfr 
t:.wml[mfJ Jill ititb·rfr.'J, itrw u~'fpbwlfwb fu nbwtf11Lfi/Jm it fry £. +n+ nfu<Juul 
I; 0,3-0,8 uw.r.J' wbb/;f'''~'f• 

9) ..,~,.~/r br~"'f'"Lfd-linitl!' 

l :::36000_9_!_ tf, 
rna 

10) L b·r~"'l''"-1" /'"''!' U"r wit U1b7 ,,r wufr "'l'""""'"'r w~nuitbrfr 
"'"''/!' 

N2=~, 
J 

.11) t_rJ' UJb mb,,,r "'"" UJ~nubb''" '""''!!' 
B 

Nw=N2--, 
a 

12) "•""L'ffrzl.r T Jwf,nrf J'frUJciUJri'UJIIlui 2.1'''"'1 w'tnuitbrfr filfr<le 
2_f'J' UJit mb'[IU J' IUUliLJ'' 



13) y_r.r"'-;. mluzw.rwufoi. urrtJ.m1 2rfo i.bu""'' tl•ufo•ue' 

Q ~=G N~,d·a/tl pq. 

. Q~ 
N.=-, 

' p 

nrmbtz p-'i•' l.t"""'rl' 2.rfo Jwfuut 1; ''"'J. 2r.r..,t zfofilfr .rlu}mfiltmi.e: 
Ko 1.. fJ. ,rbJ,{Jt,i.i.bre nrnztJ.uuf hi. tJ>nrahrn•f: lJ,., .. "l"r 

r.,.,2tJ,.,rlti.brfo t.u11fwr J1u,rbtfo I; l!'i"f'"'i'bl K 0 -p l)bmkt..,l JbJmfilt"''i'­

'bbre' 

w•J"''l"' tf.'b t.mlb I' p ::.w,f wr 0.12- -0,25 ufdtuu 
wtjwqwl[wt/.u•Jfr'b » O.to-0.20 )) 

(ilb(JJ... 4w-f..,wtJ.w'l"'JP'b » 0.07-0.15 )) 

J P!"'~ l[w•[uuutjwqw JPh J) 0.05- 0.10 )) 

Jw'iJr f[IUI,UIUIIlUI'lUI JP'jl )) 0.03- 0.07 )) 

~"'""' Jfr'b )) 
0.02-,-0.05 )) 

Jwi.r if"''["' Jfr'b » 0.01-0.03 ).) . 

(6."'.'1""'1 pu•{J "''L"''<;,J,,," [, 1,/lu'r"'-fiiJ•IL..,I [! ,,..,,,,. LP I; "!'" zb L ~L· -

"'"-1"' l l'"''bwJ.k ntf' 

nrmb'f. h~ -'iJ 2rfr /unruL{JJm'iJ'iJ I; LUI[nufr lfl'irJ!IIIIf (u-rtll), 
hq -i.' 2.rP funr•n{JJ'IL'i'£! •ul1,ufr 'ILI"""fwuuuf (u-ntj) , 
t-V "''L""P fJh.em.fJJm'he: 

I.-G.,.,9 4_nq pmp wl1,.,i.hrfr 2/'P J.ufr•u[! ( ..,/L'"""Zfr!Je)' q=0,5 -;-2 tftlp~: 
lfW(lqbpn~ ~_ltbpH flW2lllU(l~r nwd'ut(l UliJf,r,uJhzm ftiJ t,bUI/,J"'l 

urtJJ-t'hbre· r.r·fiU'b i.nr•fwi.' m, t.rl• i.hrJ,},f,u'b '"r"''lmfJJ,'b[! :, ,.,," 

Jb2. "'n"'2.P'b Jw,fmJ' K0 , wumpfuu'bp 9"'9Ptl!' !J.=0,3 -;-Q,8 (np 9 11LJ9 t 
"'"'tfr" t.rf. i.brJJ-Jwi. "'r"''l'nfil !"'i. '"""-'"'""'-{J t"'i.e t.nqfo .rbt.)· ""'r'lfo 
funr'lmP"f''J"Lp 1 ... 'b 'l"rawiLfrse' n, ,r ... r'lfr L"'!i."'[JJ,_..,l!' b, ''"'r'lfr 

[lh,ent{iiJ"'i.l!' L y_r•fw'b mbqwJwup l"'J'h"L{JJm'bp' 8 "- brll"'r"'f"J'IL'b[!' 

L: 
Fmi.wJ.kb r"'l nrn zuuf bi..e' 

1. 2.rfr i.br,JJ,fUI'b ml.ntlm(JJ"'i.l! (t) t.n'Jp ,fbt. u"ft"'L y_rll'm'i• 

'bnrJ"' Jl' 'lbUf.J!IIL ,f' 
96 

(=( -~"-1--)l/a duuf. 
lOUOO Ko . 

1=36000 qrr u, 
m 

"f'uth'l q-i. ,f wr'IP Jh~ 'lJ-wJbmr l"'li."'fJ 1"'-;.£! urr•i"'L 2Pfr ~U>'i.wlii. t 
(mhuu..IL"'r"'r J-..,p•u£! l/~ P !1, J "'r'IP l u l"' !i."' {J JIW'b •/r~•) • "f'£! UJUJ­

m•u'i•tjmJ' t 2-+8 tNrt1 uw:..r..,'bi.br"'"' 

:,"'Zt/."'r~i.br•nJ J "'r'IP b riL"'r"'{J JilL 'hi. J!'h'l"' ~~~~ J' hi. 21"r ...,i. mb­

'I""'"'"P h r~wrnL{J l"'i. ( L) P"''l" "'Uf"'mp/1£! " "r" 2'"" hi. q-p LU rtfbJ!{!' 

.'J , :!_!'" zhrmp J'nmwtJ.nr t.wumiiL{J.(nL'iJ(! ( ) JJ'Uir'fuLif' 

h=0.2q0,5 . i -0.25 u. 

V=Cq 0•
5 

• i''.-1, uf•lttll: 

llrwqm{JJnL'bf! utbm.e I; LP'bfr "'l"'l"'l wrw'l"''"tm'hfr.'J (0. 1;)- 0,20 
tf/~l'lt) ut"''swu. wrw'lmfJJ"''h 'l"ramlwfr (C) "'rJb-#i. ri.'l'"-i."',J' Li. 

f'"' ""''L"'L'fwJ ,fwrqbrmJ 6, fru11 tP"'""'~"'L'fwa ''"'r'lbru•J' 4. 

·~ · ,fb!l ,fwr'lfr Jb2. P"'9 {Jn'J'b'''"l 2.f'P a"''""£! (q.r) !lwfn•Jul(} I; 

,t"'f''IP l'"J'i"ufiiJm'hfrs (b)' 

""'·"' 

fJ. L b rll"'f''".f" J w•lp -t.r" u.'b urb '1'"'' UIU" "'('"' UlurUir Ult,,.,~b f'P jlful.t!. 

N.- L t - --. 
l 

i. J!.f'Jw'b mbqw•f..,up J"'L''lhrft {Jptj[!' 

R 
N.r=N, - . 

L h 

t.wztJ.bLntJ, nr mbrl'uJUIU£! y_ptj11LJ I; T Jw.r., ... e'bfii ... Y.J!'IL" IIIRLU'i.s 

e'h'l.r fr 2."' .ri.h r fr, 
97 
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9. p_r.!u.'b mb'lw.!wufr'b mrtJn'I t_r/r 'bbmmn 6wfuu!!' 

Q.=Q.t N~ tNP~· 
10. wrmwmwr -~nufr J/6p_ P"'9 fln'I'btJn'I !f'P 6wJtJ11f!• hfJb ''""'. 

Jw.tw'bwl1 rr"-"'-" t N~ ·"Uir'l' 

P=q,r · N~ t/llPlJ· 

.11. tfJriUJwJw'bwfJ wzfuwmn'l WfUIUJUIWf' wf[nu'bbrJt [flJriJ.f!.' 

N!= g_... I 
. p 

luGqJar I. flrnzbl p•JLftl tf!.w.'!t/"'1 w~nu'bbrJr p_r.!tU'b mbJu'bJr~UJtfr 
UIUif'('bf'f!. (brltUif'IILfiiJIIL'j,(!, [WJ'bwffw'b t_wfbf'{! h t:.wztJwr~wJfr';, 6wJuub­

f'f!.) t..Lu.I.<Jwl mtJJwt'bbrntJ. p_r.!w'b mb'lwJ'"'ufr Lr~wrm.ft!J"'-'bl!.' L= 

= 1100 If, mb'Iw.!wuJr l"'J'blll.flJn'-'bl!' 8=720 tf, p_r.!w'i.. mb.'lwtftuul!. 

"Lifutu"'l'lftJ"'-,f t 6 Jw.!w'bw~wtjnp nnn'l/rt'hbrntJ, n1m'b~ "''b911"'91'utJ 

b'b frrwrft9 120 tf 1\hniutJnrmfiJw'b tjpwl Z.mzbrl!. .!Jrp_w/1 11 mtJ.wwtJwqw~ 
Jfr'b b'b, uiumJrb.w'bfr 9"'9frll!.' a= 0,5, .!w'lw~"''b ;,LtfbrJr 'bhr'fn1'6'''.fi!Jw'b 

· 'f"I'Jw~fr.'ll!' 1.=2,5, p_rfr 'bbrJ<l.!w'b wrw'ln'-flJ•rL'hf!. 1\n'lfr ,fbt_ utnw2Jr'b 

J w,f,,_,f' Ko= 0.07 ujdwu I !/i,'ln'l''"'l uwr..r w'bwJfr'b Ulf'W'IIIL{tl JIIL'h(! v n= 

=0. 1 , tfJtltllt: ll"fr!fr'b ftlb.e"'-fll"'-'bl!. ll''r,,c;. "''l'I"'-fiiJw.!p' i 0.004: 
lu nr'fmP"I''fmftl !"''b 'f"I'Jwltfr9l!.' n=0,05• ll.jnu'bb rfr .!Jrp_f, h 'lwJ 1\b­

nwtJnr"'-{"t"'·'bl!.' a=0.6 u, IUft.nufr funr"'-fiJ"'-'bl!.' H=18 uu, t:,IUUIUI~fr 
L"'!';,,,_fJ!m'bl!.' b=O.I tf, zbUJ.fr (Jb~tjwJ-l!.' <p=L P.r'fw'b 'bnrtfw'b' m= 
=650 u3jfil 

98 

1. J!rfr Junrm[rl l"'-'bl!. ·LU~nuw ,f' 

h = _!_H=_!__ 18=6 uu, 
3 3 

2. "''!""" fth'brl'u'bJr r.wmtJwJ~Jr Jw~bpbul!.' 

w= (b+·fh)h=(O.l + IX 0,06)0.06 = 0.0096 u2
, 

3. w~nufr flrp_t/_wJ UJ.Wf'w'lfrJl!.' 

z:=. b+2hVI i-1 2=0.10+2X0.06~1fTP=0.269 u, 
4• "fr'frUit/tH"'~UJ'b zwnwtJ/t'll!' 

R=~= 0.0096 0.036 u, 
z 0.269 

fl. l.f'J' 2"'/'J'fw'b Wf'"''l"•[tiJ•IL'b'b w~nmtuf' 
V :::.: C~/Ri :.:::.: 6,6J/ o.036X 0,0(14 0.079 uftlp4. (fa•nuwmrbtft t)~ 

1 • wff""" tf'by t:.nUnlf l_f'll Jw/1111(! ( Ulffnuwzfrltlft ,fbi}IILflJm'b.f!)' 

q = l". V == 0,0096 ~<0.79=0.00076 tf3/tlp1J = 0,76 tNP4· 
8. ,rh/1 Jh,1, brdl'"f"' ftl l"''b "'t1nufr 'bhrJJ,f"''b .!ut~brbu!!' 

p=b+l.h v 1 : -9~ =-= 0. to+2 • .s x o.o6V 1-' - F = 0.313 u
2

• 

!J. y1•ft 'bhrJ,),fm'b ml'n'1mflrm1i~t .,!i"""''f' 

· ma ) 1i '• ( 650X 0.6 )
1
1'·' 

t:::c ( -i()(}JOI~:; = ' IOOOOX0.07XO 31 ~ =J'
17 

duttf. 

I . 36000 91. = 3600Ci0 '76X 3•
12. =221 tf, 

ma 650X0,6 

rf•wJ w'iuui/wrJnr n ""'IP i'itb ('/• h rlfw.l'b"' ift 'fuwutt/_nrr~t {J J"''b 'lb UJ.~",_J~ 
111 /f'"'~/if'f' /;1'/J"'r"' {JJm'b'i, f!.'b'f'"'bt~t. tf ~'b.[! dturf.n'biUijtUt/np nnnq/rtft br-

//"'/"11 fd t"''i' I'""I'r'.,UJ."'"'P1LL' • wtuft'b.e'b 

L 1100 . 
-l=-= --=220 d. 

N ~ 

l1. L /;1''/"'f'"'fJ:w•f r·· r.rJ'w'b .,b.,wJ',.ufr "'f'lnUIUIIUf' w~nu'bbt'f' 

{Jf,Jl!.' 
I L _11 00 --N,=----5-. 

l 220 

12. t_r'' w'it 111/i1f1UJ' IDII,Jr IU/J1111'bb rJt {Jfrtji!' 

B 720 
N .• =N.-=5-=6000. 

-a 0.6 

i\LUzt/_btntJ• nr ,b'lw.!ILIU{! p_rtfnt..J"' t or""'l/rzbr T=96 JIU,f,,_,r. 
14. p_r.!w'b mh'l-.t ILIII/r~ tn'{''/'"l t.rfr 'bbmuttr J-wfuue' 

Q .. = N~ • q=l9&x0.r6:_t50· INPlJ,. 



15. Jpuufw,Jw'bwf[ u.zpnuwn'l "'l'wurw"'r r.u'fnu'bbpf. P/>1.1!• bftlb 

tr,r ... 'b ;/>fifo ,JbJn'-fJ 1"'-'bl!' p=25 1/tl.pq. 
' Q_ 150 

Nt=---p= 25 =6, 

-Ju/>'b.[!'b' n=2 1"'-f'..,.[!"''bt/'"-P Jr.u,Jr.u'bwf[w1_nr nnn'tPl.P mwf[. 

16. Jw,Jw'br.uf[w1_np nnn'tPl.P wwf[ b'l"'J wwpwJuLflJw'b !l',Jw'b 

.u,JLII'[nL/JtuL'bf!\ "= 2 or tf.'bb[IIL 'fb"f.[!11Ld 'bbwwn Jwptu(! 'uf.'bf.' 

Q fi 
d. n=np 

m BL 
10000 . 86,4 ' 

650X12001100 _ .. 1 
10000X86.4X2 50 ~ . • pt1' 

17, mb'fwdwup dpUidutdiU'btuf[ wzptUIUln'f d&Udut'bwft.w1_nr 

·'ff.t'hbrf. filf.1.e' 

Q. 151 
Nd.n =--6-=-=3, 

Q<l.n 50 

Tl=!. . J:_ . _!!!..__=__§_- . ~. 220X0.6 = 1. 1 fi: 
t q 10000 3,17 0.76 10000 

nnn-

lu6qfar 2. n rnzb l ,[ "'r'tbrf. t.r,f w'b urbf.t'bp'fwtf. wwrrbre t:.bwb.Jw l 

'""ftwl'bbrn1_. 'lf',Jw'b mb'lwtfr.uup br'f"'P"'-fill"'-'bl!' L=lOOO tf, mb'lw­

Jwup l"'t'b"'-filt"'-'bl'' 8=600 tf, p_prfw'b wb'lwrfr.uul! u"'w""'r"-1."'-" I; 6 

JwJ w'bwl,w1_nr n1Ln'ff.t.'bbrn1.' nrn'b.[! w'b91lw9rwJ b'b f.rwr/•9 100 tf 
t:.buw1_npu'-fil tw'b 1_rw: ~"'lbrl! Jpp_wll liur1_ww1_w'lwJf.'b b'b, 'lf'P 'bbpJJJ w'b 

"'f'"''t"'-{riJ"'-'bl! t:.n'lf. Jbp_ wnw'lp'b dwduuf' K0=Q,Q6 tfjd, wump-b.w'bp 

9"'-9Pt.l!' 1= 0,5: fln'ln'ln'l u ... t:.Jw'bwtf.'b "'P"''l"'-{iiJ"'-'bl! Vn=0,15 tfJtl.pq: 
lfpp_p'b [Jb.[!"'-fill"'-'bl! p_pJw'b "'-'l'l"'-fiJ ... Jp' 1=0,004. fotnr'f•"-pnp•p•'-filtw'b 

'lnrJw11f..'!l!' n=0.05, p_pJw'b 'bnp•f,u'b'. m==800 tf3jfi: lf "'P'IP · L"'J'b,,._­

(il !"'-'b'h f!.'b'fnL'bnL,J b'b.[! 2"'P.f!"'9"''bp l!'b'l'tr'f,J w'b [.., 1~""-fil !"''bl! t:. ... 1_w-

""'f' (b=3~6 tf): 

1 .. 9.rf. 'bbrJJ,f w'b ml.n'l"'-{J 1"'-'bl! r.n'l.f. Jbp_ m1.J"'l p_pJ r.u'b 'bnpJ w­

!P '1-t."f.f!lll"' 

( 
m )l'a ( 800 .)1/·'·5 t= = =1.77 dmtf: 

10000 k0 10000X0,06 

lf wr'lf. ,fbi[ 'lJ..,Jbmr 1..,1'b,._fJ1..,'be wr1.n'l p_r/• .e-'h-'fe ( mbuw~ 

IJ"'f'"'P .lwfotu) l!'b'l"'-'bb'b.[! q=2,5 tNJlq• 
100 

2. J'wr'lP bpf[r.upn'-fil"'-'bl!' 

I= 36000...9.!._=36000 2 ,SX L 77 :::::::;-200 tC, 
m 800 . 

.1. ,r"'P'lP t.rf. zbpwjr l>wuwmfilln'-'bl!' 

h=0.2q0,5 . j-0.25 0,2X0.0025°·5 
-------'----=0,04 tf' 

4. J'wp'fP t.rf. zwpJJ'ur'b wpw'f"'-fiiJn•'be' 

V=Cqo.slo·2b=6.8X0.0025°·5X0.004r·25=0.08 tf/tl.pq, 

Cnw fTJ w1_tn1_uf[uL 

1 h1.51r r1 Q,Q4L5Vl!.U5 _
6 C=-RY=-- = .8, 

n n 0,05 

.5. ,Jbf[ ,r..,r'IP ,Jbp_ pru9 filn'l'b1.n'l t.rf. ~wf.tue' 

qu=qb 2,5X3,6=9 l/tl.pq, 
6. r.urwwwwr w'fnu'bbrf. fil/>1.e p_r,r ..,-;. mb,..,,r "'"" b r'L"'r"'-P 1..,,r P 

N -~-1000 -5 
~- ,- 200-, 

7, t.rtfr.u'b tnb,wdWIJ" diup'fbrf. [iJ/>1.e' 

N.r_:_N~ ~ =5 · 
600 

=833, 
b 3,6 

8. tr" w'b mb'lw.l wup JpwJwJ w'bwll t.r1.n'l J "'r'lbrf• [iJ/>1.1! \ 

. t 1.77 . 
Nu=N"'f=833~-::::::;-3Q, 

A.wz1_btn1_, nr wb,wJwue t.r1.nLd I; T=48 Jw,J,._J Wllw'b9 l!'b'f'lf.­

t."'·""' 
9. J!rJui'b wb'I"'""ruf.'b wr1.n'l. frf. 'bbwwn Jwf.tue' 

Om=q.r · N~=9X30=270 tftl.pq. 
10. U.rmwmwp w~nup ,Jbr_ pw9 fiJn'l'b1.n'l p_pf. Jwfotul!, bfilb 

"bpw'bp9 t.r1_m,J I; JpwJwJw'bw~ !5 Jwr,' 

p=Nt · q.r =5X9=45 lJtlPq· 
11. Jp,....JwJ .... 'bw"- wzfot-mn'l wpmwmwr "'"-nu'bbpf. filfuJ.e wb'lw­

.fwunLJ' 

101 



"I"P'h,e'i.' n= I l"'r"'.e"''i. ll"'r J-.t -t-~-1nr ""-"'lfr tfr ""u'L· 
12, J-.t-t-~-tJnr mm'lfrtfr 'bhurmn <lLUJrme -r=2 op U"f"''ir 

ur£.n'l"'flt-'h '1-h"''.e"'" lu)rtfr' 

mBL 
IOOOOX86,4 X-r 

800X IOOX IOOO 
IOOOO X 86,4 X 2 =--= 46 '3 tNP'l· 

13, trtJnrfr -r"'"''IP"'l-'t"''b"'-f"J"''i.e 8 J,J·,,r, l•ftib p=4S 
1NPII• ~J}rtfr' 

n=~. E_. ~_,__8 >< 45 X 200X3 .6 1.62 fi: 
t q.r I GOOO L77X9X IOOOO 

lu& .. far 3. flrnzbL p_,,.fiJ [6.-stJ"'I. ."'~nuirbrfr br~.nrmf"l"''bl!, b[tlh 
-~nufr filh:,,.p l"''bl!' I =0,00Q7, li'P Junr"•fltm'b'b "'l[nuf. 'lLfruml"'umJ'' 
hq =0, 12 tf, fru~ tJbrl"'"' h>t =0,20 tf: 

fl,.p L6.-9 tJn'l· -~nufr br~-r,,.fill"'tl! "I'"Z"'" b'h,e - 1t "''wtil'lU­
tfr9, nr l"'l'l! -~nufr u~'IP"'" J.. tJbntiLd jf"''b'l'bfr LUJb"''frufr zbr"'"''' 
"I' /un'b<utj_LU911Ldf! Lft'bfr t;'.,,JLUu<upLUJ_LUp1 WJufr'i.,e'b' mwpphpm ftiJ"'·bf! 
fJ _:S utl-fts J'btl uft'i.ftr 

nLrb.tb' 

I h" -hq. -0.20-0.12 
0,0007 . 

I I4~I I5 u: 

ll.ltnu'i.brfr ~-" ,r "'r'lbrfr trh L"' m£.n'I.IIL·f"J11Lbf! 'L"'rb Ll· I; npnzbl 
~. b. UMnJLUbft (Jlr-tft'h "'1/'"Plb.t'bbpft £. l:,ft'lrnmbfu'bftlL-Jft 'lftmw'.b­
"LU'lnm<U~<ub ft'buurfturiiLm) WflLU!_UI['~~,} .!bftln'fntJ' 

mal 
t=--, 

600q 

npurb'l m-e tr"-'h tnrJ'-'i. I; (tl3fli), 
a-t' -~nutbpft .tfrt_£. h'l-tl t.bn-tJnptnfill"'tl! (tf-nt/_) 

(""'r'lhrfr '1-b"'..e',." a=1), 
.· q-'i.' -~nuwzfrfilfr J'htln•filtm.te 

L-lt,.p JLU'i.l! . urr"-"'l t..rfr 
(tfllPq), 

11-J' . .!mr'lft J'b~ 'IJ ... Jbur(. 

,ew'i...,~l! ( mbu<u~wr,;.r tlwfuu) 

. 1-e' -~nufr 'f.wJ' J' wr'lfr hp~wrn•filtn•te ( tl-nt/_), 

t-t' t..rbLnL ur£.n'ln•fiiJnL'hf!· ( l'""'.b'bhrn4.)r 

Phr4.wutl pl#l'i.IUa£.,L.t l!'bf"Lbbl"" a= 1 tf I.. ~=U, ~UmiUtwt.[!' 
600q 

t= Ul: bpb -~nu'i.hrfr .r~tt£. ·· ,,.,,} "•""'"-"r"•filtn•te' a< 1-ft9 , "'"I"' 
1./'b[trL m/..n'l"LfiiJ•IL'i.f! ~npnzt/_fr t=U/a p-'i.-aJ..nt/_: 
10:.! 

Umnp/. phr•J-tt "''II"'"-~ 33-,.,r l"'l'"'.f!"''bl.J,Lr tr"-t 'hnr.t-tfr 
(300-I200 tl3fli) J. IIIIU['php IU~IIUIUzfrJibrfr ~IUd dtup'ffr mbuLU~IU['IU[' 
t}LUjuubpfr (0,1 - 3 tftlJlq) f.LUtfLU[' npnz'imd t 'j.['"''j.9 f,..,,fiU"'fiUII,.UUJuLU­

iJn'f U-/r .tbtln•JilJ'ILt'bbre• nrfr f,Jr.t-'i. tJr- ~IURIIL9"-'IL" I; -~nu<Uzfr[l~-

rfr '-~"rbrfr •n·-f/>Me ('h'L· 19): ll.t'l 'lr-f/>Mfr 'r-" "''I.J"LU-~Jr 0 ff,. 

q:Jo~. ... --------------------~0~.!--------------------~-, 12 

11 

. 10 

9 

<1 

" Co 

c... 
:::$ 

.c.. 
I 

!::) 

4 

3 

0 i30~0ii~~~o~o~~~~~ao~~6~00~~7~00~~a~oo~~~~;o~~~;oo;o~~~~;oo:::;~I20; 
s.r11ut. tnrttttt. .r1/h 

"~- 19. 
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jJ J"''' fL f,iJ,..pu>~/nr t 9/UI<;.~,.,9UI.t p_pJ Ul'b 'b npJ,., JP , Ul~nuw zpfi/r ~-J 
,J'"'r'IP "'huw~"'r"'r .t/Uifuup, ... ~nu'bhpp It"''' J'Uip'fhpp hp~UirmfiJ"''b b. 

,.,/,nuhhpp JP-t_b. h'JUI,)- ~J.,.IUI'i.npnLPJUI'iJ 'lh"f.f!"L,f npnzhl 2_fb£trL u;b.n~ 

'l"•fil JnLhf!l 
luG .. Jor 4. flrnzbl bqp"f"'LU!Jnpb'bp t.rhLn• mb.nrzn•[IJ"<'bf! (t) Ul~nu-

i.brn'i. !_fhlpu, .hfilb 2._pJUI'b 'bnptf,.,iJ' m=90Q tf3jfi, Ulftnuwzppp' q-0,3 
t/tl pq. u.ltnup bp~l.llf'"•fi J"L i.e' l= 100 u, "'~nu'bhpp riPt.k h'lw.t f,/.,.,.,­

'i.nrn•JilJnLhf!' a.:::: 0,6 tf: 
ll.runLUUI~ 33- p!J nrnzlluf b'b.[! U-p UlrJb.[!f!. (U=5,0)t S!rbLIIL 

.u L n 'J"•.fil tnt 'b /!' 

t=Cla=5X 100X0,6=300 r""lb' 

luGqlar 5. llpn;_b1 ... ;_'bwbUI!JUih ynpb'bp J ... p'fhpn~/t.rbl'" mkn'ln• ­

Jtl.l'"'bl! , kfilb r_ rJ'..,.'b 'bnl"i ... 'b' m= 1000 •J'"jfi, J ... r'IP ,/blJ 'l'hmlbmr 

lwJ'b,.[tft,..'bl! -r•l•"J l_PP .twptuf! (mLuw~wrUir .twp,e}' q=2.0 L/tl pq, 
,J'Uir'fl; «r~wru•fiiJ"'i.i!' l = 200 1.1': 

lJ.rumuUIIJ .'J.'i-p,'J npn;_mJ b'b.[! U-p ... pJb.[!/!. (U= 0,83): J!pb£n• 

mLIItJm.fiiJnLh£! 1/~wqd.p' 

t=U=0;83X 200=166 rn"lb' 

10. 'Hlot''l.U..S\JSbU\J.llU.ll l.JrlN.sm,ru.llbrt· nn.nq.m,trl! 
U. 112Pb'lU.8\fU.tr~ 

U.'bapb.mynLJ' t l[nt'i"uf lPblm "'J'b b'JUihr.u~l!• bpp 2._ f'f' zpflf! I)UI. 

....... ~ ;; .... r,-r ... i..f!'bb·rp ·'Pl"9"'' 'bbm"""' t- O'f'' Jbp_, upmlitJ .f ... 'bpUim­

.,,.,, t- ~ ... pp1'bkpp .k Uli.apLp aL.n1. [t! ... tfuJuuf P"'-Juhpp ,._ ""'lP 1.rur: 

liU~lf-mJ 'l"J"L{"J"L'b m'bhynrz w'bapb.U19J'Uih ~UIJUI'b.[!'bhpp L ,fb.[!h'b~­
j,brf' ~ni.u 'wrn•~.'lp.ui.hre zmm pwqJUiqUI'b b'b: f:uw 'l"r.tn'lrnPJ'-':''b 

'"L'lPm<i..eF ... 'bapk ... !JJI.U'b L,UIJ"''b.f!'irbre LP<;,,,.,f hi. ~ ..... r-6.wzN1 ~"'" 9""'.tr 

-6.'bz"'-'ri""lP'b , ,fhp'b zp[l.u!p'b ~uuf Jp2_p'b -6.'bznul'bUIJP'b k t;b,. ... zpfl 

)fwd purpap f.'iJ;_uu/bUIJpb: 'i_,bffJUIJr"Ju Ul'iJapltUI!JifUitfp nrln'frnJ b'iJ 

•ft/"au'irrrUI"fh" ,QilA- 100M (48 %) b. Jl,,UH (4l %) ... 'IPb'IUiw'bb-

1'"''' lJ.'irapk.ufl''"'l UJUif'UI ~m.fJJ ... 'b J'bw!JUI.t 11 % -e nttn'l'i.nuf t- KnY 
lt.. a>JL ~WJUI'b.IJ'i.Lpn'i. nL ri'b.[!b'bur'bbpnt/ r •{bp2_p'b JwJ ... 'bw~'bhpp_ urpmm-

•fr"•{JJ"<hf! f/"'l"'r~"'-'t t- C , ·A - 2M , XK3- 4, Y .UC - 25, :hr'' 'lUI"'• 

fllJw'b~w b. "'!l i. nr "'- ~UIU71U1fJUil Ul"f ... P"'m'bbp ,. IJUIJUib.[!'bbpt 

lJ.iJapb.wytfUIIfp nnn'/hlrn J;.w;_'iUif~'iJbpnt/ "f"2'"·" hi. Ulbapb.U19,f.,_.iJ 

hnf'tf Ulh , utbapJ. p pburbbu ptfn<fd JIILh p_, .u'iJapb UI!JJ' uti. wltn'ln<[i J"' 'iJ [!, 

..... 'barLw
9

,f ... 'b ftwJUI'b.f!f> ft ... rf Ul'/fb'l"'m/• Ulf"'w'lr"'l ... ~.u'bmfiltn•'be , U(UI­

t;w'bt,4_"'l f.'b znuf I! b. :. 'lnrn•fil J'"'b[!: 
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lu8~tfar I. Z.ntl_UII,UIUf!.• nr/t kpi[UI('III·PJIIL'he' L=840 tf, Jtu~ L-r 

-;,,p1n..'he' 8=300 tf, 'lP-'lkstJ-<} t- 2-.e-r/t f.-~'h'l-k'lft 9 UI'h,ent/ ·IL 

"ilun,e t- 2_r•t/./t K.UY -55 A•\ ~-rf.LLiz/tP -'har£-sJ,u'h ~-J-'h.en~ft 

K.UY -55 M-e ttL'hft 150 tf "r~-r"LfiiJ-Jp "r~nL t/_rnftt-'1-r""-" m'h­
arLt-s.t-'h fllthr, npn'h,e -zJttunnttLd k'h t:.krfil-~-'hm.fJJUidp: BmrLLI­

.[!LLt'hunLr {J£ft tJ.r- "'"'l-'fnrtJLLI<} k'h 1.'J ~LLirf.LLI2NJ I19LLIT"'l"r· "rn'h­
ynt[ t_nL('f!. 9"'f"I7Lif t- dnut 6,5 U zUinLLtt/_ll_nt/_: lfk/f flltp pUI'ht[npLLtfflll'j, 

e'h'l-'1:/'~J-'h utUI['LLt<}nL{JJnL'hf!.' m= 150X 10=150:) tf2
, {Jltft Lr/tt/. J:LLtfttuf!' 

Oo =25 1/~Jlll. 2_LLI.[!UI('/t {.LLI~'h'l-k'lft tr'flll'j, 'hnptfLLI'h' m . 30 utf(300 tP/6): 

.f!nLpf!. t[kpy'h,uf b'h,e trLLI'h!J./!P9• "I'P 2./'P tlu.~LLt(''fLLt~f! LLITP.'I 
.'!-<}(' t- 0,5 u-nt[: fflnJ"if! ur&;_LLI,/LLIJIILd h'h,e 2J'LLI'hs.e/t LLITP9 lO u t:.k­

nLLtt/_nrm.ftiJUI'h t/.r-: "'lll'ftfUI'j, yLLI'hye P"''l'fLL191n<} t- d=O, 16 ,.f utpu.-

.r-,p<} nL'hb,'l"'l t[rnftt-'1-1'"''" PLLif!-Lu'hLLtpUI[' fun,ntJ-~-z-rfts, nr/t t[ptu 

Jft,IJ-'hsfts 120--~-'h Jliurr t:.bnLLtt/_nr,LftiJLLt<;, 'frill '1-rt/.LLI<} b'h 1\ft'frlll'hm-

'hhr: Z./t'l-r-'hur'hbrfr'h t:.l.p[J-It"''hnpb'h ·'ft-st["uf t- u5 tf br~-rmftl !"' 'i, 

nt.'hbyn'l odUI'h'fUI,, P"''l"''LLI~UI2Uir' dl=O. 105 tf tnpllltfu,'t<}nt/_, nr/t tf/t-

2."9"" 1."'/'l' mpt[ttuf t- -'har" -sJ _-;, ftliLft'h ('h~. 20 ): 

"t.~. 2U. 1/nn'l./'"'j, !1'"\,Sf, uJub,fou'b KllY-·'5.\1 ,.,~,J.pL'",'l'fw'b 

mb'lw~w;w'b~no/ fph/n• '1/s"'IJ"LJ. 

1-"t"''"i'"~"'J'"'i.. 2 - t'"'" w'l.wpwp fun'l"""''t"'2""l', 3 -'fo'lr"''j,,~, ~I'• 
4-oJ..,'J,'I"'~ fu"'1"1'"ft"'t'"'l'·• 5 - w'I.J.pt, ... 9 .t,.,'J,_ fJLI!. w:Ju"""''""'~fo J..,J..,'i,..,~, 

6--,-'"tfu"'"'"''i.~/o 'l.wfu"'"f."'U1f''""""fn'l ou'I.J. 1,Lwg•fu.'b pi., 

~r/t f.'h2uurb -'har£.-yJ-'b ftl£.,,_,(' rtwG~=25 tf1 Fnl"l' P'"'l"tJ-~.u2 ur­
rbre tnb'lUI.JnrtJ-d- b'h nw,ebrft t/.r- £. t:.n'lft .i utftbphufts p;,._pap h'h 0.5 lf: 

'f'"l',~'bt'["ul t- 11UitnLLtpb l tu'hap£.LL1stf Ultf p nnn'lh L"'- t:.LLiztf-rll'bbpf! 
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"- "l"'thl p-J--'h-r-r p,n7ntJ.-~-z-r/t IlL -'harluu9 J-'h P""rft '1-wuw­

•l"r"' ftiLnL'h'h , z-rrlfrJ/t r.'l"I'"LfiiJ"L'hf!: 

U.'hap£fr tf/rtJr'h ft'hmb'hupt/_nL{JJ"'--;,1! (P)' 

p= Oo. 60 0·025 X
60 

0.00075 ufpnutb-0.75 u..CfrnUJ.b: 
m • P· 1500X 1.33 

1J.'har£.-9 'hi.LJr" "'1-"''' trl> .'l"'ltJ.bL"L "ii'"B"""'-'' mk7Jt t- tJL'hh'h,IL.r 

'l:"l"I'ZPUISdUI'b ~"('"'- ""' (e % ), "('{! IJUI'ltfnLJ t- 2./''(UI'b 'bnpdUifp 

10-20%-et Z,l.w/_,Uif'UI('> UfLLtr..UI-;,2_""'[ l_('I(UI'j, ffi 'bnpdwJf> 'fb"i.enLd 

UJh"'.e t- u.-L mr 2."'-1'• "rl!.' 

m1• = m( I+~ \;= 30( I+ 20 
)=36 tftf. . 100 100 

,fb~ '1-PI'.f!""' w'hap£ lll9d LU'it "'" "'!"'"' l"'-'b 1!. \ 

t=~= 0·
36 

=48 pmqh=0,8 dwtf: 
p 0.75 

ffbff O('llllf (T= 16 dwtf) . Ulba['f.UiytfUI'i, ~LUJUibJ.ft UI('U1LLI'f('"'flll­

/flll bIll {J [IlL b f!' 

_..:,IIIJIUtf UIU/1 

_B_L_= 30~_?< 840 ___:25,2 fi: 
10000 10000 

~! 25.2 
t= --=--=8.4 op: 

F 3 
\ 

ll 'iJJ.['b_ Ul,lflf utb fjtU .( LLtb.[!/t lllf' UJUIIJ-[' n I[WfjtUbttL{tf JIlL b f! Jjwtf U UfLLtU LUr't-

•[ntf cntupWJm{J JilL bf! ttllntf'faub unf /'"'f2_ nb 'fnbp f!b{Jwy,enuf ( 't:= 17 

"/'P tfl.ft ~n5''l'"'f 2_pb [nL 'fbUf.[!"uf) IJ'/"''ld p' 

8.64~Q0-: 8.64 ><: 0.667 X 25X 17 

36XL33 
51 li. 

npmh'l_ ~-';, Jwdut'hlll/(p l>lfUIUI'fnrJtfUI'b '1"/'<}w~fty'b t"o UIJuft'b~'b\ ~UI­

JIII'h.eft op.j_ut f!'h{Jm!f.[!"uf -zJttuttllUIJ J,,fbpp (T) t:,UI('Uipf.pm{dJttL'j,f! 

24 dtudp'bt 
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'/l~~,~'bfr nr r.n'lwtfuwfr L"'J'i..m{JJm.'i..e' 8=300 tf, "'"'"' pwJw'i..w-
1'"'1' fun'lmJw~wzwre "'b'lw4.nr•ILJ b'i...e r,,'l,.,,r"'"P ~b'i..UJrn'bmJ': Pw­
J,.,';.."'l'"'l' fun'lml"'~"'l"'l'P "-r"'• i,,'l,..J,.,ufr ,,.,r,,r,.,';..fr!l 60 tf, fruit frrw-

rfrs 120-"'~"'i. Jb"'r r.b""'"-"r"'-P 1 ... i. "-r"' 'fr"-"'-" bi. t.fr'fr"'i."'i.b r' 
•"""'"'~"'l"''bf! "'b'lw1nrmJ h'i...e t.r"'i.s.efrs 10 tf t.hn.tu1_nrmp1 ... 'i. 

"-r"'• ""'l"'""'"/!_L"'J'bn'-Pl"''b ~h'b"'r"i.n,_J ('i..IJ• 20)t 

?;,.,rtlfrtfr "'l"l'"'-Plw'i.. "l'"l'f"''i.. ""'""'r 4_hrsi.n,_J h'i...e ,.,<;..a.rt.ws-
,r,..<;.. Jilkfr ,.,J£"i.,.,f.hn.-1_nr ~"''b'l"'"l!' . 

- kl"'l""-"'~"'l"'rl! A ~b"''IL" (52,05) r.n'lfr J,..fthrhufrs P"'l'a_l' I; 

0,5 Jb"'r""-• t.b"'t."'P"'l' A ~t."',_,r fun'ln1w~"'l"'l'P "i.frze ltLfr'i.fr' 52.05--t 
+0.5=52.55 If, "'l"fr'h.e'b' P"'rar t t.r"'i.s.efr t.rfr ""'it-r'f"'~Jrs (51.5) 
h~ Jb<tmfill"''fp' 

h~=52,55-5L5=L05 u: 

J!r fr Z"'l'J,f w'b "'l'"''lm ftlln'-'bl! pwtlw'bwr"'r P'"'l n4_..,~w Z"'l',_,t 
lttfr'hfr' 

V= 4Q = 4X0.03_5_=L24 1!/IJp~. 
1td~ 3, 14XO, I62 

t.rfr -6.'b2,r.,<;.. ~nrmuUJ'ilhre 2.p,r,..<;.. "-r"' OA J·,.,,,.,r• 

. ( I ) V
2 

l ( I ) 1.24
2 X 10 

hor1J=0.02 I+ 40d 2g . d=0.02 I+ 40X O.I6 2X~.81X0.16= 
·a. t13 u. 

t.rfr -6.'b2J,..<;.. ltnr"'-""''bbre "'h'l"'~"''b 'IP""''fl'"'-fill"'-'b'bbrfr tJ.r- OA ,r,.­
,,.~.r P"'"-"'lt-'bfr'i.. Jb.t_ t.'b t.. ~"''l,r,,_,r b'b' 

h~ = o.sh.;,,= o.sxo. II3=0.057 u: 

IJ.l""'P"""-• OA ,r,..,,.,_,r -6.'b;nufe ~Lfr'bfr' 

H'=h~+ht.~IJ t-h~=L05+0.113+0,057= L22 u: 
P ... rar,9i.,.,_J b'b.e Q=25 tftllafJ_:25 qqNr'I !"'I'• · r.b"'£.,,.1/iu 

r.'lnrmfillm 'be' 

loqtf 
S 1=H'Oo=L22X25=30.~: 

~Pit 

f!,..J,..'b"'l'"'l' fun'l"'L"'Il"'l;.,l'fr B ""'ll'l! :.n'lfr J -~hrbuJrs ( 54.5) 
'p"'rar t 0,5 Jb"'r""-• 'II'"' ""'""'!' B ~hu•fr 'bfr;e ltLfr'i..fr 54,5+0,5= 
=55 tf, "'l"fr'b.e'b' P"'rar t A ~bmfrs (52,55) h; JU,,_[JJ,.,Jp'' 

h~=55-52,55=2.45 tf: 
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!i!rp -6."i.z.tw'b ~nrmuul'hhrp z4ufw'b 4.rw 

~'t"''lJh'b' 

1 ) I~24~X780 
40X O.I6 . 2X 9.81 ><0.16 

ll'P f.~•z•lw'h ~"1'"'-""'"'bre ,,b'l"'~"'"' 'IP''"''frmfill"'-'bthrfr 'lr"' /umzn· 

•Jwff"'Z"'l'P AB tfuwnuf' 

h:=O, 1 · hL:~=O, 1 X 8,83=0,88 tf: 

ll.t""'""""-• A.S ""'""'-" Jw'imJhUJrfrlt -6.'b2,;.J"e ~1/oi.V 

S "=H''Q0 =12, 16 X25=30411 qu, 
. •I Pit 

0Jw'b'l"'~ P'"'l""-"'~"'l"'l',.,r, nrfr "'r"'""''l/o.te' d1=0. I05 u 
t.!'fr Z"'r"'' ,..<;.. "'r"''l"'-P l"'-'be 'ufr"i.fr' 

V = 4Qo = 4 X0,025 V39 tf/~1111: 
1 o.d~ 3, 14XO, I052 

OJw'b'l.,/1 '""'l,.,L"'~"'l"'l'P "~Tf.p'bwtfuwfr 'bfrze (B ~hwfr 'bfoze) 55-
If 1;, frull •Jbn'b"',J'wup'i..e' 55.41 u, f,J.,.f.,_,"'b,' 

h · ~· =55.41 -55=0.41 tf: 

!i!!'P -6.'bz,t,'b ~"r",_,,.tbre z.p,r,<;.. •Lr"' aJ"''i..'f"'~ /''"'l"'L"' 1Jui2"'l'"' J' 

~l/o'bh'h' 

•• ( I )V ~ l (
1 

hhrlj:-_: Q,Q2 I+ 
40

d 2__1_ • d=O,Q2 I+ 
1 g 1 

>?rio -6.'i.;_dUI'b 1tnf'III..UUJ'bhrc mli'l_W~UI"j, 'f"'''-"'fr11LfJJIII'j,'bbrfr "''"' oJUI'b­

'fW~ '""'1"""'~"'2"'1'"'-J ~"''l't,LJ b'b' 



:u.1 .. 111Jrumf:. oJ w"b,_ ... IJ ,{rtn'l_nt/wltwz•urm J' ,r ur'/,,JLm r/•'t -6."bz""' I! 

-tuflbJ.' 

oduth7-ut't fun'!nt/ut~utz-r/r r.'lnrtn[t!Jm'itc' 

S'"=H'"Oo-.--6,54 X25= 163,51
l'l'r, 
~pl1 

trfr -6.it2.r,.., """"' uut'itbrit ut'itar" .... 9.rw'it !""-"' .r• 
· IV • V~ [ 
hhrlj= '"2g • dl-f1• 

.nlm'b'l 1.1-'it 1-:fr.'J tfrn.er 'l"I'J"'llft.'l t /, '"''""UI/urtuUfLu '.tut/m•""l' C 

1 I 1 1.1.=-+-- +-, 
' 3 2n 6n~ 

·nrmb'l D"-f! .fi'iiym'l'itbrfr ftlptf'it t (n=IS), 
:-V 'l"rd-wllf.IJ I; /, KDY -55M-p .t;,uJml' t.wtJwumr ~- 0.02-5, 

1-t!' u7bJ.r1."'.'l'f"''it [i!J.p b riJ"'f'"' fJJm'it1! ( IUJ t.l), 
d1-t!' ui.'iiar""'·"'f"''it fti"-ft "'l'"''r"''IPJL'. (0, 105 t.1'), 

I I 
fL=-3+2 X 15+ 6X15" =---=

0'367' 

~f'P ti.'bzJ'ut'it llnl'"'-""''bb/'1! urh'lw~u.tb 'IPJ''"'fl'"' fJJ,._';,'i,f,r/_1 '""u 
""'itJ.r"-"'.'JJ'tu"b fll.mJ' IJ"''l'f""f bu' \ 

I 

h~"=0,1h~~lj=0,5>(5,58=2.79 t.f: 

lL'i.J.rkq.yd'w'i.t ftl"c 'L"'-'l"'t;.I." t t:.nrfrqn'btu"w'bp'b /, '/-!"" t:.,mf'"l' 
-hl V 0 ·o 
' q = ' .r.rfr 91''f"''b t.unf"'r "l"'t:.w'ir2.tf"'T. 6'itzmJ'c' hwu,;=25 t.f: 

U.l""IP"""-' ,fut'iJIIJ'bmrft't ti.'bzm.J''it ... cuar"'"!J'f'"'it frl/,,"r 'tlft'itfo' 

IJIV IV IV+ IV , r 

l =h q +hhlj h. +hwGJI.=0--;-5,58+2,79+2.-:>=33,37 tf. 
' 
..r'itJ.r"-"'9""''it ,[tll.p r.lf"r"'-[riJ'" 'itt!' 
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. . . ~qJ 

S=S' -!- 5 11 ~ - 5 11 ' + S1V=30,5 + 304 + 163,5+834,25 = 1332,3 -: 
. I . . . . . . . ~~~ 

C''iir1mitL 1m/ "I"''UfJ. o'l"'"'~-r 'l"rd-n,Jmf<ll"''it 'lnrd-"''t/r.'Jt!' 'Yj"l = 
== 0,65 1. zturJ ftJphJ!' YJ: =0.90, 2."'rJfrlP t.'l"r_mftl Jn'-'itl'. luft'itft' 

s 1332 
22,2 ~qm 

102x0,65 x 0,90 

ftratf 22,2X I ,36 = 30 J.putm.rfr 
luliqfar 2. ~"'I"''J'"'"l!• nrfr bp'twr"'-filJnLltf'_'_ L=936 u, ftulr L"'J<' 

.-,;,._/<1 t"' 'ilr' B=810 U, 'IP"''llryt/_ul(} t" d-fuutfunmp yw'it.J!ntf /,_ "~""'.e t 
!_ i"/P .LULI-I --JS t:.hnwzftltl ut'itJ.r'""'Y""'z, 't"'l"''it.pmf, P"''l't"'y ... J tfr"/"tu"' 

'ft""lft '""'l"''"'·~"'zu.,,brfr!l " l"l"' "'"'"'"-"'"'P9' , ·r,CUyfry "fr"'rf..,,r ut'itw't 
mzfmumttuf /,'j, hrlt"'-"1! ('itlt· 21): 

49,~ 50,0 50.~ 51,0 51,5 

1-- "/'' ·f "l"'t"'.IUib • 2 - Jmf/'"UJf•IUI w1 J,~• ~n~nf.u'u'2_ .wp 1 ,7 - ·pwJwlr•paMf' fut~-

fn ·fw~w:utp, 4-(,/"ll'u/'t,~r'l,l/'J 1 - /r'l, w''l"'''u•ur, 2-r'l ~u"l,.l'"'"'' 
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U'irJ.piJ 9'' w'b ... .., ... f""'"" 'l"f,)"'l"L{J !"'<;, 2'"""'"'"11!.' R=60 J' J ... JrLU-
"'"'l-~.1' ..,r .. ,f ... 'IJrd-e' d=36 tftf, pwrar,ILflJm'i.e l),'lr Jtu~brbuJr.7 ' · 
1.3 df\\ h 'uwfunUifr unuo'burLUsrUIJf 2_rJ'UI'J. "i.npJ'u.'iJ ( WII.UI'iJ,'J ~11f11LUUJ'iJb­
rJr' mi' ·,~.5 tfu (250 u3/fi}: ""r"wur'bbre ~,..'l.J',:._,f h'b 'i.nr•'-1Jr' e= 
=20~ 1 \ :i t ' Vr~nL Ul"f_UirUI'ur'bhp'i. !;[ wz[uu.urULJ' h'i. JhiJ "l"J"lmf, "rt! 

' ) ; ' . 
· ,,.wtfr~l -'<' ; Q=20o=2X 33.4=66.8 lNPll l"Lf: tfJ ntf "1/r u'lurw~,..l' '1"r-

J~'l''L/1 " :""''u 'l"r4mftJrse' r;UJ=0,60, Jruft Z"'rJJrJ_Jr"hr!' -r~: =0,90: Jlmre 

""''9'ift~f:; b'b.,p lfLU'bs.eP9• nrJr u•Jr tfLUftwr'f"'"l! I tf-n'{ s-ttr !; uuJr!r!JI 
1 ~/ l r.u."i.2_r/.•ILJ !; ~""""'fbl w'bJ.p/"o9J,..<;, t;..,z1_tupftf!• "f"lJ.l pouJou-

'h ... puo!li' I fun'fiii~UI~utz-rbrr 'fUII>LU"IIfiiLfJJIIL<j,f!o WUfLUfUlUJ'iJbrJr wz[uw-

.lltwbp\ ji/' ~ap{ltufJ.tuhltLfl JilL 'i.f! IlL pnJrtiU'ffJ' w'b J(IU f'f/!• 2."'f"J" }./r {:,'lltflll­

fJJliLb l,\.t l'f.. l;'hbr'lfrw.tfr .toufr•ue: 

\, ':;v=r""'"'isb fl!. /)wtJututurwltn'IJ' bnut''btum "i.fr'hl.rn'l 'fUIU w1_nrL LP" 

Jb/1 " ' 11./!I'!J ut'bJ.pku.9'/"'l' uroupou.ttnfJJIIL'hf! ~lfr'i.Jr' 
t) ~ 

Ul=-

P· !.:2 

,.UilW~IILUJr'bb r "" IJUIU w.Jnrb Lfru' 

t•l= o;:R~= 3' 14R
2 

=2R2=2X60~ =7200 tf ~. 
~· 1.57 

;,.. zqwpl['i:b f'IILJ' [!"biJIIL buLif /;<j,.e Ul"f_WfWUI<j,/; rJ. t..wtJUiu IU[HU~fl'J,J 

bnLUbtl·t.' : .':i" -'it.f/itl.pn•/ 'fwuw.Jnruufe, nprr'i. tflu}LU'i.uuf !; l!'h'l'lrft'/UJ,; 'i,/.,num 
I ' . 

.. "'1'"'1,' , 'l" fiJ"L'isf!, wt[b lw'buuf !; LU'hJ.r!..fr pUJz[uJ w'b !)"'t[wuwpm l w•Jrm-

frll"L'i) i ,.;,1 J.. tJrrr,epLUbnLJ t- m'bapi..Jr Jr'burb'bufuJnt.filtm'he: 

( ~'is~p!t.fr J'Jrt.Jr"i. Jr'bmb'buJr•Jttt.{J!"L<;,f' "-•JwutUr I;' 

60 X 33,4 X L2 
L49 tftf/pnUJ.b, 

nrurb.'l· /' n-. I! ~u..,-rwmfr "f_UfiiLJW'ilbrfr Pfrt/.'b !; Jbft f"U[httLJ (JJ.Il.H -45-Jr 
.;:, ,mr,.,: '" :1 =0, 143), . 

"bft 'lrr.emJ "'r'l"'l ... 'i.ar!..Jr 'bnrJ "'<;,' · 

mp =m( 1+~ )=25(1 + 20 
) '=30 tf'tL 

\ 100 100 . 

mr 30 
tl=--= ------

pn L 19X 0,!43 
141 pnutb=2,35 dwlf: 

l 12 

Uhft opnuf (T=l6 dwu) w'hJ.piLu.sJw"h ftwtw"h,eJr wr"',.'lf"'lw"w'imt.­

filt"t.'bf!' 

F= T(I)N = 16X0.936 X 2 
tl 2,35 

BL 
Q=---

10000 
810X936 

10000. 
75,8 fi: 

Q 75,8 
t=-. =--=5,97:::::::::6 op: 

F 12,7 

.P.u.'bJr nr '>n'ltuJ'tuuJr [IUJ'blllfiljnL'hf!' L=936 If, IU"f_UI 'tlfu'"'i"r 

fun'lro/.wftouzwrl! urb'lUJ'i.nrmtl b'b,e /)n'louJ.uuJr lfh'burpn'hmJ: fl ... J ... 'i,tu­

rour fun'ln'lwftwzourbrf! 'f:<j,nLtf /J<j, 'f:tfuwtfnr fun'lntftU"utzoupfr'i. IIL'l'fUJ­

/:,1UJUI9, tiJrtiJ ... 'issJrs' E=L5 R= 1.5X60=90 u '>bnwtf.npttt.{Jj,.,Jpr 

IJ.nw2.Jr'b £.. tf.brt_/r'b pwJw'hourwr fun'ln'lw~wzwrbrJr t;b,. ... 'lnrnL­

{Jtm'he t,,,LwtfwuJr uUJt..tfou"hp9 t..wtf.utuutp !;' 

0.5E=0,5X90=-45 J: 

IJ.'i.J.pft.,.,9J"'"h "'Uf"'rw~n'hbrJr tlfrwstlw"h I),.,Jwp pwJw'hwrwr {unw 

'L"tf-~ouzwrbrfr t{ptu Jrrwrfr9 D t>knwtfnrnt.[tlJwtfp 'frtfwd- b'b !)Jr'frw'hm­
'i.bp. 

D=R{3 -60 V3--104 u, 

fru'L t..n'lwJwufr utUf.tlw'bfrs' 0,50=0,5Xl04=52 tl: 

IJ.J'f l)b,.w1_n~nLp JnL'b'i.bpfr'b t..wtl ut"f_wurwu[uw'b "h~-r 21-uuf 9"'-./9 

I; mr1_utJ lllln'fJ'UJb 9LUb9/r u{ubtft.u'br 8ttLfUI./!LUbfJt1Lf ptuJw'btuptup fun­

'1 nt/UJftiuzwr/r '{pu. J'rmJmJ' w'i.utff UJ £.PII ... UliiLJ !; tfb" LU'bdpkutstfoub 

LU"f_LUfUIUll ll.Jpn'l2_ . ufruuiUJ'mJ J'frUJr/UJJ'wbUJ" wz{uwurnLtf b'iJ bp~nL 

pmJw'hwrwr fun'ln1.ouftmzmrbr: 

?-Lfu"''i"r fu"'l"'lwftwzwrfr .t ... fuue' Q1=66,8 t/tlP~· 
pu" pmJw'bwrwr fun'lntfw"u•zwrfr'i.e' Q2=33,4 tftlplp 
fOCT 539-59-Jr r.wtl wdouJ'i: 'I:Lfu-tfnr fun'lnqw~wzwrfr Ulf"'tl "''tJrJ'b 

f!'b'l, .. 'b,uf b'b.e' d1=0,235 tf, Jruft p.urlw'i.,.,r-r fun'l"1"'it"'z-rfr'be' 

d2=0,189 u: 
'.b.,J..wpUJp, lfP Z"'I'J,! ... 'b wrw't'"fil!" .. 'bf! 'llfuwtfnr fun'ltn/UJ'LUIW 

2_LUpnLJ' ~iJr"hp' 
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h.,, =0.5h,,.t==0.5X0,056=0,028 u, 
OA J'wufr t;'lnl'"~flln'-'kl!' 

S' =QH'=66,8( 1.5+ 0.056+0.028) ~=:d06~qu, 
t{p~ 

. 9-LfuuiiJnr fun'ln'lw'fwzwrfr B ftburfr 'kfrzl! t:ou4.wuwr t-' 51,6 + 0,5= ; 
-52,1 ~: AB J'wufr lfbn'1b'lfrwftw'it pourl.rn~p1n~'kl!' hq =52,1-50,5= · 
=1,6 u: . 
AB J'ouufr ll'fr b.tzJ'wt ftnr,~uurtbrp' 

114 

hhrq=0,02(1+-
1
-) V~ . _l =0,02(1+ 

40dl 2g d~ 

+ 1 ) L542X 680 
40X0,235' 2X 9,81 X0.235 

7
'
74 

u, 
h.,~=0,1h,,.+=0,1 X7.74 o,n u, 

AB J'wufr t;'lnrn'-filln~'kl!' 

S" ==QH"=66.8(1,6 + 7,74+0,77) ==675~cpf, 
t{p~ 

f!wJw'itLUI'~l' fun'ln'lw'twzwrfr C · 'fburn~J' t:n'lfr J'"''fbrbufr 'hfrzl! 

51.4 u ~; , U.nurb'l inb'l"''11'1"'<t; f; 11 "''kl.rluu9 .t"''k "'"1"'1'"'"'1!• "l'fr 

<twJrw+n'l"''tl! 1,3 rlburrn'l P"'l'al' f; t:n'lfr rl"''tbrbuJrs "- '11'"' r."'.tour 
firw 'Ufrzl! t:w4.wuwr t' 51.4+ 1.3==52,7 u "- P"'l'al' f; B 'fburfr tfrzfrs' 

hq =52,7-52,1-0.6 u: 

BC ,/wufr ll'fr b.'itzJ'"''it ftnrn'-uurtbrl!' 

h,,.t=0,o2(1 +-
1-):!1 i._=o.o2(.1 + 

40d2 2g d2 

+ 1- ) 1, 19
2
X364 = 3, 15 u, 

40 X0,189 2X9,81 X 0,189 

h.,,=O, 1h"tt=0, 1 X 3.15=0,32 u: 

~ rfr f."i.zJ' ~»'it 'fnrn'-UUJ'itbr/! br'fnL <tw/rw+n'lUI% n~'kbsn'l w'ill.r"-wsrl Ul'b 

W"fW['IUUinl.J' 'twrbtfr t nrnt_bt _r.bur"-/Uif W{';,W~UI~Uin~filln'-'ilfrs \ 

115 



S'"=QoH"'=33,4(0,6+ 3,15 + 0,32+45) = 1639!!_q_~, 
. qpiJ 

~wclu/ilwrwr fun'lm/.w~wz~~~rJr E ~lumnJ' t.n'l~ J'w~hrhuJr 'i.Jrze 5~ 
tC t-1 U. J'lurh 'l urh'lw'lr4.wJ Il1 w'i.d.r"-w,'JJ' w'i. IIIUJ111f1UmJr Jwlr 1114_rn'l ~~~~J 
1.3 J'hmrn1 pwrd.r t- t.n'l/r J'wl1hrbuJr9 1.. 'friU t.wJ'tur trw 'i.Jrze .<;w 

4_wuwr t-' 52+1.3=53,3 tf "- pwrd.r t- B ~burJr 'i.Jrz/rs 

hq =53,3-52,1=1.2 tf: 

BE J'wuJr -6.'i.zJ'tu'i. ~nrnLum'i.hre~ 

h,r~=0,02(1+-1 -) Vi • _£=0,02(1+ 
40d2 2g ct2 

+ l ) L19
2
X505 = 3 93 

40 X 0,189 2X9,8I X 0,189 ' u, 

h ... ,=0,1h•rt=O,I X 3,93=0,39 tf, 
BE J tuuJr l;qnrtn(r11mtp' 

S"" =OoH " " =33,4(1 .2-/-3,93+0,39+ 45)= 1687~qtf: 
qp~ 

S= S' +-S" + S"' + S" "=106+675+ 1639+ 1687 =4107~qu: 

&wrciJrz.Jr t;'l"rm.friJ"'-'i.l! ~LJr'i.Jr' 
~p~ 

N= . s 4107 
102 "'iz 1JUJ 102X0,9X 0,6 

~wJ' 74,5X L36:=101 d.JrwnLc/1 

1.n'ltuJ'wue br~IIL Ul"fUifUIUIII" 2_rbL11L UJUII'l11Lfr1J11Lflf! 6 or t / 
"'iu/r'i..[!'i.' 6X 16=96 J.,.,J', t:.hmktu"ibu "ftut:.wil2.1n'l t"'i.br'IPwiJr dtuJrtuf2 
~LJr'i.Jr' 

96X 75=7200 qqm-dmtf: 

JuOqJn• 3. 1_,/_wJ' wup 60 t;J.~ur~~~r tnlllrtudnL{J Jill,/ p 'fPIII'lb9rtut) 

t- 9"rb'hJr stuil.f!n1 "- 2.rt/hl'IL t- br~P~~~raw~tuJJr'i. 1J.1J.A-100M ~~~"iiarJ..w9-
J .. 'i. IU'frb'ftuUJn4_, nrJr dwfuue' Q=lOO J/tlpq. fun'i.tu4_ws1n'l t.n'ltu­

zbrurJr br~IUf"'-fJ/'IL'i.f!' l= 120 tf, Jru~ lw1'iJn,_p1m'i.e' b=16 tf: U'lrb­

'fUimJr 2_1UrJJ' tu'i. ,j' P2_/rfl IUfUI'fiiL{J ,,,_';.[! nnnq/rz.Jr b r~IU t'h.f!n1' V=0,4 
116. 

lpfjdwu=O,ll tf/tJp~. zwrcl/rt/r t.'l"f"'-fr1Jm'i.e' N=45 l}tj_m, tl'J'w"i¥ 

flnrJ'w'iJ' illp =45 UU: U.'frh'fiUUif! . UUJUIUU1f~11LJ' hfl J'h~ UlfiU~UJnrJruu. 

"- J'h/1 tr1"r' 
ff/wt.tu'i.2_tJnLJ' t- nrnzbl 1U'ffb'fwmJr IUrUIIU'fr"'lW~ut'iJnLfriJnL'iJ(!, llllll-

'fPi_'iJ/ir/r 'ltuuwtJnrn'-friJ'tL'i.f! 1.. t-'i.hr'fPIUJP dtufuue' 
1.n'ltuJ'wuJr 1rlll nnnqh_ilbr'i. w'i.s h'i. ~tus'i.mJ' Jrrtur/rs 120-tu~ut"ii 

,/burr t:.bnUttJnrn'-fiiJtu'i. tJrtu• 1000 tf hriJturm-ftlttuJ'p' 

U.ild.r"-IUsJ' tu'i. 11.11.A -lOOM IU'frh'fiUUI[! nnnq/rz.Jr hr~IU J'i..[!"" wnwp_ 

IlL t;hur zturcl tJh L"'- e'i.(rltuy.[!/r br~wrnL(rl !"'-'i.e ( J'p "'-'l'l"'-frl JIU,j' p) e'i.­

'1"'-'i.b'i..[! S=500 tf, tuJu/r'i..[!'i.' JwJ'tu'i.tu~"'"-"r nnnqJrz_n4_ u"ltuutur~t/n'l 
mturwJ-n,_(rl jtu'i. hr~turn'-frl J"'fl ~UU[!l 

U.'lrh'lwmntJ 2.rt/n'l mwpwJ-mfiiJnL'i.f! J'ptutJnr JwJ'w'i.w~nLJ' ~~~~'l-
J' mJ' t"' . 

lV=120 X0,11=13,2 tf2
1 

IJ.ild.rlLIItJ J' Jrtucl 111J' 111ilwll Jwa~tJn 'l mturtuJ-n,_(rl J'tLiJ[!' 

bl= 16 X 120=1920 tf2, 

U.'frb'fiUUI{! s b f~WrnLfd Jill,/ p tfb~ w'iJ'fwJ' w'iJsflh JilL t:.wJ' 1Uf "f.UI­
t:.wfl2_t[nuf t" 

s 500 
t1= -=--=4545 t{p~=L26 dwtf: v 0,11 

:i?rJr .[!w'i.w~e· nr urrtJm.J' t- Sl mwrwanLfriJw"iie Ul'frhqwme J'b~ 
w'iJ'fwJ' tu'i.s"iib ['IL JwJ' w'iJw~, t.w4_wu wr t- \ 

s 500 . 
Q-= 100- ==454500 LJrmr=454,5 tf3

1 v 0,11 

:i?rJr zhrme, nr urr4_tiLJ' t- Sl mwrwdmfJJw'i.e wqrb'fiUUI[! J'b~ 
w'i.'lwJ' w'i.yflbl'IL JwJ'tu'i.w~, t:.w1wuwr t"' 

h= QS =.9._= 100 =7,6 ' tftf: 
SLV IV 120X0,11 

U. 'hd.r£ /r Jrrw~tufl Jr'hurb'i.uJr•/.m{J 1"'-'i.l!' 

P _ 60Q 60X 100 
J>- bl 16X l20 

3,12 tftf/pnutb: 

U."iid.r"-Jr JJrtJr'i. Jr'hurb'i.uJr4.n'-fJ!"'-'hl!' 

b 16 
P=-P~ = - 3, 12=0, 1 tftf/pnutb s 500 



P= 60Q 
St 

60XIOO 
500X 120 

0,1 tftl'/pnUJ.b: 

Sl=500 x 120:::;60000 tf2=6 11: 

Sl ,.,.r,ttnLp 1nL'be t.rh f"L t;...,J "'r "''"'t;,,-;,t."-"'1 t.rfr l!"'t"''Le, 

W= S/m 500X120X450 2700 tfa: 
10000 10000 

fll'l wwpwttnLfiiJnL'iJf! frfr-L 'i.npJ"'J""- t_pbfnL f,,J,p IU'fpb'fwlll{! 
wt9nLJ'ilbrJr filfr-Le "Jblll.j! t tfr'i.Jr \ 

n= IOOOW _ 1000X2700 
s =6, 

Q·- - 1oox~ 
v_ 0.11 

"'lufr'bl!'b' 3 ,-;.,,J UIIIUit_ IlL 'r.btn Z"'rJ-LbLnL e'hPUI9.[!"LJI 

S/ "'"'rUittnLfiiJIUt w'bart..w9ntJe 'Lur£.fr' -

t=nt1=6XL26=7,56 dwtl: 

UJ P"'lt. r,,'l_WIIuupwttnLfiiJui'il w'i,art..w9nLJ I! 'Lurt..Jr' 

T Q · 10000 t 60X10000X7.5G 
Sl 500X120 

75,6 dwu: 

NT=4SX75,6=3402 lpJ.m-cJw-u 

ltwJ I t;.b'Lur_"'r ,-;.art..,9J wt t;.,J "'r' 

NT 3402 
Q= oo=56,7 lpJ.w-dwtf: 

lJpb ,'iJap£.U19JUI'iJ 111'fpb'fUIUJf! 1112_/uUIUJIILJ t OrUI'LUI'iJ 1:= 16 dwJ', 

w"'"' ,Jpn'll t;.,'l,.urwrwttnLp1nLtf! 'Lu-LJr' 

T 75,6 
- -=--::::::::5 opnLJI 

't 16 

Bnpb'i.Jr 9Wt.[!"l! 10 ore Jb" ,t,wJ t.rb [IlL '1-b "''.f!"LJ JJJI.A­
-l()()M · a~'fpbfUIWn"- "Uf"'""'P"""'l t;,,'I_UIUJUipwttnLfiiJnL"bf! """'f_Jp 

Qu..,=Q.!Q=60X2=120 fi: 
5 . 

118 . 

11. no-n~rru.u ~ru.ua-~t"tr'fl 8U.u81! 
fl,.n,Jw'j, uJruurbJ/! nL'i,fr Jz_ur.w'Lw'i, /,_ JwJw'j,IU"IU"-nr p__pw'i,9.j!'j,bf'fr 

9"'";,9' u zurw'l.w"b 9w"b91! pw'I_'LIU91U.t t' IU) J IU'ffr uurr1Uf1UJfr"b t_rW'h91!P'I' 
npf! p__nLpf! nll.n'fJIU'j, IU1JfJ11Lrfr9 f,IUU9'i,nLJ t nn.n,Jw"b urbpfrurnppwo p) 

Jfrp__ur"burbuwlfr'i, p1UJw'i,wp1Up'hbrfr9• npn'b.j! Jw'lfruurpw[IU/fr'i, t_pw'i,9.[!P9 

t."'P/! -Lbr9'j,,J /,_ l;,wu9'hnLJ b'i, uJruurbJfr P"t."r ur"burbump JIIL'i,'ilbrfr'i,, 

,) -ur"burbuwJfr'b f1UJW'iJIU('1Up'iJbrfr9• npn'i,.j! l_11Lpf! UUJIU'iJIILJ J.'j, Jfrp__- - _ 

ur"burbUIU Jfr'iJ p111J IU'j,IUriUr t_rJU'j,9.j!'iJbrfr 9 'LwJ w'iJJ P2_1U"IU'i,nrb'j, J IU'ffru­

urpUJ[IU/fr"b 2.rw'i,9.JJP9 /,_ t;,,,,9'bnLJ b'b ur-Liwl ur'b,;,bunLp 1w'i, '1-wz­

urbrfi• ,_) urb'l.:uJwuiUJfr'b pwJw'b~rwr'hbrfr9• npn'b.j! ,,._,,J,;<;. JwJw­

'bw'LIU"-"r 9w'iJ9fr Jpp__n9n-l 2_11Lpf! pwz}unLJ b'iJ ur'iJurbunLp,w'b 'fiU2_Wb­

rnLJ "wJ t_rJIU'iJ UJb'l_wJwubpnLJI fl,._n,Jw'iJ Junznr - uJruurbJmJ /,_ 

urb'l_IU"b.J?fr pwr'l- ,.btfrblf.Jr '1-b"''.f!"LJ, pw9Jr urb'lwJwuwtfr'b- pwJw'hwrwr­

'bbrfr9• w"bl;,rw<lbt__ur t Lfr"bnLJ 'LumnL9bl "j,IU/,_ Lrw9"L9Pl Julpw,Jr"b 'bbr­

ur"burbuwJJr'b pwJw"b1Up1Up'iJb!' (1-!r"b /,_ 2-r'f "'Lwr'ffr), npn"b.j! f_11Lpf! f\IUU-

9/!";,nLJ h"b urb'I_IUJ ,..,.,. tfr"b pwJw'bwrwr'hbrfr'b, 

n,._,,J w'iJ J 2_UIIU"IU'iJ 2.f'tb"j,9.j!"j,brfr 9w'iJ9/! 'bwJuw'fttmJ b"b \ 

w} l;,n'lfr l;,nL'iJnLJ (brbuUf;.,WntJn"- 'LwJ WIJ.IU"j,9 'frwJ' fW9 sw'b91 

p) UIIUrpbr .,.tw'lr"'PJnL"b m.'bb9"'l ('Lfruw'LL"r• Uf1Upwpn[IU"IU'b /,_ wu"b} 

br'LIUfJpburn'iJjiU "-;...f!brfr9) "-IU.j!IU"-nr 9111";,91 ,) Jun'I_II"IU""j,brfr9\ /uir'l_ll._ 

"IU"W"-nr tfrw'L 9111'iJ91 twJuw.,.tn~J b"b 'iJwf._ nn_n,Jw'iJ J 2_1DIU"IU'iJ t.riU"j,9.j!­

'iJbrfr 'LnJ pfr"biU9"-IU,j- 9w'iJ9 ( f1U91 "-IU.j!IU"-nr /,_ tfrw'L 9w"b9br )1 

flnn,Jw"b JwJw'iJw'Lw-Lnr 9w'iJ9/! w'iJ9 b'iJ 'Lw9'iJnLJ l;,frJ'iJw"w'iJnLJ 

r.n'lfr l;,nL'bnLJ, Jru'L "P"2. '1-b"''.[!bpnLJ-' pnfuw'l-r""-fr fun'ln-lw'Lwzwrbrfr9' 
n,.,,J,'iJ uw'b9.[!'bbre twJuw.,.tblfru IU'bt;.r.,.Jbtur t nr_n21sL 

triU'b9 l;,wt__-lwr'Lw Jfr'b ttwfuubre ~ 'LwfJ b L br'Lw 1tw'Lw'b /,_ 1w,tw~wi. 
Ufrnlf.frt'iJbre /,_ l;,fr'friU-lffr'Lw'Lw'iJ l;,wz-LIUr'Ltbrn"- , nrnzbt t,rwfls.j!flbrfr 

1w,tw'L ... t t;,,ur-liutt.j/ilbrfr t_wtfrbre' • 

luGq(>r I. flpnzbl JwJw'i.w""'"-"r nnn'lfrl.fr l;,w2-l"'P""'JPfl 
ppnLUJWn ttwJuue, bfilb J111J IU'j,IU"UI"-nr nnn'ffrlfr b r"wrnLfiiJnL'he' 

L=750 tf, t;.b,._,-lnrnLfiiJ"L'bf! :tr,t9 Jfrp__£.' B=I50 tf, "''"'r.w'bt.-l"'lll!.r· 

J w'b tnrJ ,<;,' m='800 tf3/11. J,J ,t,"w"-nr nnntfrtfr 1112./uwurw'b.p/r 

{illrLJLIUUJrbffr ur£.n'l_nLfiiJnLtf!' 't=2 or /,_ JUIJUI<j,IU"IU"-nr llll.ll'ffrtfr Of• 

ur"'"-"'r tnpttn.jnLPJ"''b 'I"Ptt"''LP91!' lj.t. n· =0,90t 
Ub" JwJwtUI"W"-nr nnn'lfrtfr9 t.r1.n'l "'"'r"'ttnLfiiJnL'bf! (w) "P"2.-

4_nLJ t 'hr."' br'LwrnLfiiJwJp (L) £. _Jw_Jw'b,lfuuJnr nnn'lfrt'hbrfr J/rl£. 
b,,,,.,j- t;.b,._,-l_npnLfiiJwJp {B), wlufrt.pt' 
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L B W=---
10(100 

750X15o 

10000 
11.25 lit 

l}wJ'w'iu.uiJwtJ.nr nnn'IPl.P f.wztJ.wriJwJJ."ii "iikmmn bwfuuf! (QL) 
.,wr.w"iip_tJ.n'l f_pJ'w"iJ "iJnpJ'wjp (m u3j6.) /._ cfwJ'w"iJwi[UI1.11r lflltr'ffo2_/r 

wz/uwtnw"ii,ep fJnLJlwmpblp tniLn'[nL/JJw"iJ (t op) 'fhUf.j!mJ', npnztJ.mif t 
fahmkJWL pw"iiwa.ltntJ.' 

wm 1000 
86400't 

1 L25X800X 1000 =S2 /tl '·t 
86400X 2 1 

P'l 

luGq(11' 2. flrnzbL mh'lwJ'wuwJir"ii pwcfw"iiwrwrfr t:.wztJ.wriJ-JP "ii 

ppnunrnn J~.~~fuul!, bpb sw"ii.e-zrt~.~~"ii~.~~n.nL{JJw"ii t:.wJ'wp t.wm~~.~~stJ.n'l 

'>n'lwmwpUihnL{tJJ"L"iif!.' Q=640 t.b#Jmwpt IJ./'f t.n'lwmwpwbnLfillw"ii' 

a=45,7% -{! lf.PUI'lb9tJ.wb f- UlllUil_WUIUif IJ.mltnnLfUIJntJ., npp l_fJ'UI'j, 

'i.npJ'w'i.' m=800 u3jli /... trJ'-'i. mltn'lnL{JJm"iie' t= 15 opt Sb'lwJ'w .. 

uwJfr"ii pwcfw"iiwpwpp o'lm~.~~IJ.wr 'l"rhn'lmfiiJ-"ii 'l"rh-IJ.f'se' 1).,,. =0,90, 
pulf 'i.rw mwlf wzfu-urn'l Jw.rw'i.~lfwtJ.nr """'lh.i' t:.wztJ.-riJ-1p"ii rrmur­

"'" bwfuue' 

Q~.n.=60 t/tl.r~ t 

Sb,UIJ'UIUUIJJ.'i. pwJ~.~~"ii~.~~rwrJ. "-ztJ.wrlJwJJ."ii "iibmurn b.ufuul!. nritz­

tJ.nLJ' I; f.bm/...J"'l· pw'i.~.~~a.ltntJ.' 

Qma 

86,4t 

640X 800X0,457 
86AX 15 . -=- 180 tNr~ t 

UpwclwJ'w'i.wiJ 'fnphn'l cfw,f~.~~'i.wl[wtJ.nr nn.n'lfrt'i.brfr Pfrt/.1!' 

Nx- Q!., = 180 =3• 
Q~.n 60 

S h'lw,f UIUwJJ.'i. pwcfw"iiwpwpp f.wztJ.-rlf'-Jfr'i. ppm .. ururn bwfuul!. 
ftlfr'i.p \ 

., o~. · 1so 
200 1

., 
Qm.,=--' = -

0 90
-= 1 't.P~' 

11~•, ' 
lu&ql-1' 3. flrnzbL mb'lw,fwuwJfr"ii pwclw'i.wrwrfr f.wztJ.wrlfu.lfr"ii 

ppnunmn bwfuuf!1 b[ilb t_pJ'w'i. mb'l-J'wufr w=65 li /... Uf.bm.e I; 2.rt/.fr 

20 

Sk,-J'wuwJfr"ii pwclw'i.wrwrfr t:.wztJ.wrlfwJf'"ii "iib"'mn Jwfuue. nrnz­

"-"ul t f,.bur/...Jwl pw"iiwa.J..nt/_' 

• I 

65X800 

86AX4 

150 
50 

. 3t 

~brfil bp{r Pfr1.e t.rwzrt_w"iiwnnL{J Jw"ii JwJ' w"iiwl[ ~JwqJ'nul t' 

n=_!!_=~=2' 
N1 3 

SluzwJ'wuwJfr'i. pwcfw'i.wpwrfr r.wztJ.wrlf-tfi'i. ppnLtnurn J~.~~fuul!. 

lfLfr'i.fr' 

Q". = o~., =~= 160 tftlrlF • . , "'1~•, 0,94 . 

luGq(11' <I. flrnzhl wb'lwJ'wuwJfr"ii pwcfw'i.wpwpp f.wztJ.wplfwJp'U 

ppnLUJtnn bw[uU{!J b[ilb uJ'w"i.J tnb'[UIJ'wufr uwr.J'w'iJ"i.JbpnLJ' J'frwclwJ'W• 

'i.w~J 'fnpbn'l JwJ'w'i.wl[wtJ.nr nnn'lfr{ilbp{r [ilfrtJ.e.' N1=2, cfwJ'w"bwl[w-

'[nr nnn'lfrl.P t:.~.~~ztJ.wpl[w/fr'i. ppnunmn J~.~~fuue' Q~. n.=50 tNPli k mb'lw­

J'wuw!fr'i. p~»Jw'ilwr-rfr OlftniUlfwr qnphn'ln'fillw'i. 'l"rJ-lffrsl!.' "l·••= 
=0,90t 

Sh'L"'""'"w!fr'i. pwcftu'i.wptupfr r.wztJ.wplfwJfr'i. 'i.hmmn bwfuuf!. UfhurJ! 

f- r.wqwuwp Lfr"bfr l.PJ'"'"b mb'lwJ'wu/r uwr.J'w'i.'i.hpmJ' J'frwrlwJ'w'i.w~ 
wz[uwtnn'[ cfwJ'w"iJwlf_UJqnp nnn'ffrt'i.bpp bwfuubpfr 'fnufwpp"iJ, WJufr'iJ.J.!<j,\ 

Sb'fUJJ'wuUJJfr'i. pUJcfUJ"hwrwrfr '>wztJ.UJrlf.UJJfr'i. ppmtnmn bwfuu(! 
1llfr'i.[r \ 

Q G. 100 . 
Q" =-.:::!::!.. ----~110 tfti.Pli' .... - 0 90 "tj •• , . J 
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·-
.. 6q(or &. flrnzhl 'bhpur'burhuwlfr'b ( juJ pwJfr'b) pw<lw\-r,..rfi 

f.wziJwi'~"'Jfr'b ppnLururn hwJuuf!1 h[ilh 'bp,..'bfrs u~fr'lP ... n'bn'l U.h'l,..Jw­
uwi/i\ pw<l ... 'hwrwr'hbrfrs Jfrwt!wJw'bw~ wzJu-urmJ h'b' N1 ==3~ I"'--. 

rw~w'bun'-rl! Q~,,= 100 tftlr~ hwjuun'/_1 'bhpur'burhuwJfr'b (juJpwJfr'b) 
pw_tfw'i.Jwpwpfr D'furW~Wf' 'fnphn'l_nLfiiJw'iJ 'fnphw~fr9f! \ .'Y/juup=019} I 

thpur'burhuwJfr'b ( juJpwJfr'b) pwtlwilwpwpfr t>wziJwr~wJfril ppn .. ,;,ur,. 

hwJuue ~Lfr'bfr' 

Qt~rw'-= Nt Q~,, = 3X 100 
71'-~r-t. 0~91 

.330 titlrll' 

luOq(or 6. flrnzbL in'burbuwlfr'b pw<lw'b.upw{.J!_ __ ~-rf'>-­
PI'"Lururn hwJuu/!1 hfill. """'l'f"'1::7'kb.JD.- -·--trii1Uirl.fill"'-'bf! ur'irurhunL­
fiJnL'i.Jn,_J' __ ~fi1_;_ t(fti.p~Jn'l"'-lfr 'fpwf/>fr~fr wnw'/_hlw'ln'-J'b op'lfr- . 
~n=0~525 t/tlpfJ /ih~urwpfr'i.J £._ 'i.Jhpur'i.JmbuwJfr'iJ sw'i.Jsfr O'furW~Wf' 
l"rh"'l"'-fillw'ir 'l"rhw~frse' 7lur-'• 9ws9= 0~80: 

S'irurb~wlfr'b pwtlwilwrwrfr t:.wziJwr~wJfr'b ppnLururn "hwJuue npnt_-
1/_nLJ t t:.bml..lwl pw'bwal..n4_' 

Qp = Q!,.-q .. n. 
-~- . 

17••1'·'- ·-'j,· 
900X0~525 590 t/tlr~' 

0180 

F-) Rn.riqd'mO 2_rm_Ogf(o hDJ•l(•bf(o imcftlrr(o I!OsrnLpJnL.II! 

.. lq(or '7. /!'hurrhl Jfrt.ru~ ~ru'/_ww'/_wqwJfril '11'"'-'burn'/_ w'bsiln'l urh• 
'lwJwuiuJfril pwtlw'bwprurfr ~t:.ruur'/_wh~f! · (Lwl'bw~w'b twY.hre), h[lb 

Q::::160 tftlrlJ.~ i-0~002r /!il'lnLilbiJ~ ~=LO £.. n=0~025t tUfwurw~w-
b . 

""'rJrur t h-f! f!ii'lm'i.Jh[ 0~8-210t ~wurw~fr l"'/'iJnLfiJnL'iJ'iJ f!'iJ'lnL'iJh'iJ~ 

b=0~50 ll't b'bflw'lr4t.~· "I' ur11"'l Uf"'/Jru'b\hpmJ h=0135 ll't 
ll.l'l -,.~~~~~~n,_J t.rw'bs~fr ~b'b'lru'bfr t:.ruur'/_~»h~fr Jw~hphue ~Lfr'bfr' 

(l)~(b+'Ph)h-(0~5+t xo~35). 0~35"' 0~2975=0~3 u21 

/lrt.IJ"'h Uf"'l'"''lfrhe' 

x.=b+2hlit+~'=0~5+2X0.35Vt+P L487=L5 tC~ 
l;fr'lrwiJLfr~ru~w'b 2"'"-1114./t'll!' 

-;·· 
. w 013 

R= ---:---01.2 tC I 
X . 1~5 

111'11",_,..,~ 1-frs •rutt"'-fll ... " 'l"rhw/tfrse' c 26~76 , 

wrou'ln'-fiJm.ile' 

V=CVRI 26~76V0~20X0~002=0~535~0~54 lf/tlp~. 
lwJuue' 

Q=wV==0~3X0~54=0~J62 lf3/~p~=l62 1/~p~~ ,.,Jufr'b~il' fo.wljw­
uwp t urp'/_whfr'bt /!'iturpn'-fiiJw'b Jfri.nsn1 npn'bhlfr hwfuul! J_uurw'bwln'­

'lhUf~"'J Ufhur~ t 4_krsilhl h-fr WJL JhhnLp JnL'b £._ wJ P"'l!. t:.wziJwrftl!. . 
lfwurwrhl ilnrfrsl Jfriltl.. nr uurws4_fr urr1wh hwJuuf!l . . . 

. !"6q(or S. /!ilurrhL filhfill.. w'/_wq,;.~,..IJwJfril '11'"'-'burnlj wilsf""L 
ur'burhu~»Jfr\ pw<lw'iuur"'rfr t:.wur'/_wh~f! (Lwl'bw~w'b tw.frhre), h[lh Q­
=580 tftlp~., l=O,()()lr /!'it'ln'-'bh'b~ ~=L5 £.. n=0~0251 f.wurwltfr 

.. IUio~fl!.J..:L~l!.- _ b=OIBO U I b'i.Jflw'lrh'iJ~I ur'/_JW[ UfWJJ Ul'iJ'i.JhrnLJ ho= 

· IJ.I'l 'lhUf~nLJ ~b'b'l,..'bf' ,., ... k. 

· / -z • -t.. J,.,fth.rbue ~Lfr'bfr' 

w=(b+~h)h=(O~B+L5X0~60) . o,6o=r~v"' 

Prt.IJwh Uf ... l'"''lfrhe' 

x. ~=b+2hVt+~2=0~80+2X0~50VI+L52=2~96 tC~ 

t:.fr,.rwiJ,Hw~w'h zwnwiJfr'le' 

R=~= L02 =0~345 tC~ 
X. 2196 . 

... '11m, ... +_ 1-Jrs "'r"''l"' p1 ... 'b 'l"rh ... ~frse' c 30~89~ 
"'1'"''1,.'-P I"'-ill!' 

V=C VRI = 30189V 0 1345X0;001:::::.0157 tf/tJ.p~. 
~Juq' I 

Q-.:.w V = t.02X0.57-0~58 lf3/tlp~=580 tNP~' 

luOq(or 9. J!r ... ils~fr t.rfr h ... Juue' Q=z0,22 tf3/tlp~. ftwurw~/r 

flh~nLj}JnL'bf!' 1::::010009~ ~=}, n=01025: 

'f ,..t;,,;_'bt.4_mJ t t:.fr'lr"'IJLfr~-~ ... 'b t:.ruziJwr~fr Jfr 2."9"4. e'burl'hl 

t.r"''bs~fr tw•Jrbrl!' 
. b 

f!'iJ'JnL'bb'iJ~ t;,.UIIJUI~/r [IUJ'bnt.f/JnL'i.Jf! \ b=015 U 1 - · ~o 181 nr urh'f.fr!J 
h 

b •0,5 
h=-=-· =0.62 tC: 

. 0,8 018 

w=( b+lph )h=(0~5+ 1 X 0~62)0~62=0~694 tf1
,. 
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(I) 

R=­
X 

0.694 
2.25 

0.308 tf, 

"''lJ"LUUI~ 1-frg C=29.8, 

V=CVRI 29,8V0.308Xo.0009~0.50 u/tlp~. 

Q=wV=0,694X0.50=0,347 u3/tl_p~r 

oflUI'iJp np umwgqUIJ- Q J'bJ-nLPJnL"iJf! 'fbfUI'f.UI'iJgnLJ' t l_fUI"iJg.[!p 

"'_Uit;.UI'hp_tJ.n'l d-wfuue, "'1'1 "iwm-6.wnntJ. h-/r f!'h'lnL'htJ.wd- l"'tJrl!_ pn.Pif"•-
"bnLJ' b'b.[!t . 

f:'il'lnL'bb'iJ.f! h=O,qQ tL -
LU J'fli-b---· .. -

- w=(b+lfh)h=(0.5+1X0,50)0,50=0,50 tf 2, 

x.=b+2hVl+lf2 =0.5+2X0,50Vt+l"=L91 u, 

R=~= 0'50 =0,26 u, 
X 1.91 

C==28,56. 

V=CVRf 28,56V0.26X0.0009=0.44 tf/tl_plJ, 

Q==wV=0,50X0.44=0,22 u3j~p1Jr 

ll.lu"Lfruntj, t_rw'hg.[!/r t_wrfrbre ~Lfr'iJb'b' b::=0,50 tf !.. h=0,50 Ut 

'f) Rn.n'fal'mG 2_rDIGgf'(. lrrlfmJOD1lfw8 1a tmJ&mlfaal IIJrn~fot&lrr(a 
lfwqafnLafe 

JuOqftr 10. S rt/."'J- b'h lr"'"'s.pfr 'lJ-"'J-rfr t;., 'lP J' "'~brbufr 'hfr zbre 
('b~. 22)i Jlpw'hg.pfr d-Uifuue' Q=0.66 tf3/tl_p1J, n=0,025, rp=L lf"''hg.pfr 
bp~wpnLfiiJnL'iJf!' 1=2200 tf: -

Jlr"'"'fl~l! 'b"i"'"'"'~"'t;."'fJ'"'r t 'bwfu"''lJ-bl t:.bmi..I"'L pb.pmpJnL'b- · 
"bkrn1' 

"Lfr~bm 0-frg J'fr'bt_J.. 9-e· I=0,002, 
"lfr~bm 9-frg J'fr'ht_J.. 22-e. I =0.003r 

flrnzb'b.p lf"''bg.pfr L"'J'b"'~"''b t_u.rfrbre 'b"'fu"''ld-tJ.n'l pb.pnLPJnL~­
"bbrfr t;.UIJ'Uifl ~LUJ'UI"fUIUIUIUfuUI"iJ t;.p'ffUit/.lMUI~u."iJ t;,Uit.t/.~np~'iJbpf! ~/u­
IUI-...f>t/.UIJ- b'b tJ.bre pbrtJ."'d- pw'bwa!..brntJ. J.. "i"'m"'ufu"''b'hbre 'r"''ks4wJ-
6'b "''lJirLIIUI~ 94-nult 

1~4 

I 

1J. 'll n L u w ~ 3$ 

~~;i!ftPe I b I h j w I. x I R I C ~ I I V I Q 

0-9 
1 

0,80 
1 

0,60 
1 

0.84
1

2.50 
1
0.336 r 30,5

1 
O,Q02

1 
o. 79 

1 
0.664 

9--22 1 0.601 0,60 1 0,7212,30 10,313129,910,0031 0.921 0.662 

Jlp"''bg.[!/r L"'J'b"'~"''b t;."'mtJ."'d-.£!1! 'b"'fu"''ld-nuf b'b.[! ~fruuufrnrtJ."'d-,e­
-~P""'L9t/."'d-.[!nuf, f!'h'l npuuf trfr ,J,..~"'f'I"'~P frzfunLJ'f! t:.n~zfr J'w~b­
rlsufr tJ.rw f!'iJ'fnL'iJb'iJ.(! 0,10 J'bmrfr uwt:.J'w'iJ'iJb,nmJ't 

~UIJ' Ul"flnUIUIUfuw'iJ t:.wztJ. wp~'iJbrfr t:.frJ' Ul'iJ t/.('UI ~UI'f.J' mJ' b'iJ.(! l_fUI'iJg- . 

.f!P br'J"'J"'"'~..,'iJ U{rn/f>frLe ("'~· 22 )r 

q) flla&rWf!OtwlfwG utrn~fatfo 2_rwGgf'-1(wfh-r(. tWJGmlfwG 

1woftlrr(. uwhafwGnLife 

flLJ-h·'l lf>frLmf"'9P"' nL'hbgn'[, J'bJ- 'humtJ."'d-l!'iJbr !.. un'lw'b.p ..,,_..,_ 

f"'g'hn 11 'lrm'hm'hbpnLJ', fr'ht"ibu 'iJ"'J.. ~mrm•Jwd- n~Lfrb/f>ntJ. mb'lu.J'wub­

pnLJ' J.. zwm P"l!f ~ ... .r J'bJ- Pb.cnLPJnL'h'iJbrntJ. ""'Jrbrnuf 'hbpUI'iJmb­

UUI Jfr"iJ nn_n'fJ'UI'iJ J' 2_UIUI~UI'iJ l_fw'iJg.(!'iJbpfr gw'iJge 'iJ"fUIUIUI~Inr:.UirJ' Ulf t 
I[LU<LirLgbL t;."'",j"'.[!ntJ.fr bpl[u.ppbuw'hb tjw.pbpfrgt Jlpw'hg.p-tJ.u..cbrfr L"' J­

"iJLUI[w'b · ~urrtJ.wd-.p'hbpf! ~wrn'l b'iJ Lfr'hbl ~fruUifun'lntJ.w~wJfr'h ~"'" "'w­
fLUPnlw~w'bt 

tl,w.pbrfr LUIJ'bUI~UI'iJ l"'lfrkre uu.t:.J'w'htJ.nLJ' h'iJ t;."'I('Uit/.LMUI~UI'iJ 
t;.Uil_t/.wp~'hbpntj, f!'h'lm'hblnt/. n=0,012-0,014: '~"'.[!bpfr lf'Pn'fnL'bw~m­
{tl JIIL'iJf! npn l_t/.nLJ' t 

QP =wCVRI t:.wqwuUipmJ'ntj, 

npmb'l Q -'b 'hnpJ'wl ppnLmurn d-Uifuu'b t" (tf3/•lp~). 
p 2) 

w-'iJ' ~b'iJ'Iw'hfr t:.UimtJ."'d-l!fr ""'~brbue (tf , 
R-e \ t;."'lrwtJ.L"~UI~UI'b zwnwtJ.fr'll! ( tf), 

C-'iJ' wr"''lmPl'""' 'lnrd-w~fr91!• 
I -'iJ' tJ.u..cfr pb.pnLp JnL'hf!t 

tl,u..[!p 'iJnpJ'LUl ppnLururn J-wfuuf! npnz_qnuf t t:.burJ..Jwl pw'iJwaJ..nq' 

QG 
Qp=-~, 

'1j 

Q~. -'h' tjw.p." 'bbmmn d-wfuu'h t (tf3/tlp~). 
~..\· "-"'I!P o. 'l· 'l·-e J.. t:.u.tju.uwr t 0,97-0,98: 
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tfwpwpnl"'~':"<;, r.m'ilft t.wJ'wp ~h'il'lw'ilft f:.u•ur1_w~.e/t J'w~bphue' 

w= ~hB d 2, 

3 

npurb'l ~-/! uft funrmfillm.'il'il t 1_w.emJ'( tf), 
B.<;,' 1_w.e/t t.{r/t t.wJ~lm. L"'J'ilm .. fiiJ•;L<;,f!(tf); 

i/,w.[!/t trft r.wlb LnL LUI J'ilnLfil JnL'ilf! n rn z1.m J' t Uf_Uif1Upn Li' "IU"UI-

npurb'l p~<;, UfiUfwpnlft UfwpwJ'burp'il t"t f/Jn.er funrmfiiJnL'il nL'ilbsn'l 

"IU.J!brft f,wJ'wp p= 0,2, /_Ju~ IU1blft funp "IU.J!bp/_J f,IUJ' wr' 
p=0,35t 

. . . ' . (.() \ 

~ft'lrUI1LHw~w'il z1Unw1.ft'll! R=--lf, npurb'l x-'il' Pn1.1U~ UfiU-
-· , X 

fiU'l"~~~ ( t, nre Uf1UfiUPnLI»~IU<;, 1.w./!ft f,IUJ'IUr t.ur1_1UUWf t' x=Ah Ut 

u,uurb'l h-e u·ft funrmfiiJnL'il'il t "IU.j.nLJ', ftu~ A-'il qnr~IU~"9 t . nre 
npnz1_nLJ' t t.buriLJ.UL pw'ilwaiLn1_' 

A=~
2

[: )// 1+ :~+In(! +V 1+ ~~)} 
. B 

npurh'l Cl=- 1 

h 
llrw'lnL{JJw'il 'lnr~IU~ftse' C-'il, nrnz1_mJ' t 'IU1Ln1.u~nL pw'iiiU'AiLn1_r 

-l.w.eft [ilb.[!nL[i/JnL'il/!_' J-'il, (!'ii'Jnt'ilqmJ' t 2_fW<j,fJ.[!/t 'l~W~f" J'/_Jp_ft"ii 

· flb.enLfiiJw'ile. t.JU1_wuwpt 
. . i/,w.e/t t.ft'lrw1.Lft~w~iu~~ t.wz1_wr~l! mwp1_nLJ' t wuur/_Jb.w'ilw~wfl Jn­

mbsJ' w'il J'bfiln'ln1 L_ UUfUifJ"W~ J'J.~nLfi/JnL'il'ilbrf! 'lf ,w'ils1_m.J' b'i, IU'l-

h.r 

I I l I I . I 
h-/_J'b 3-4 urwppbp wpJb.e'ilbr uriULnif, t.IUz1_mJ' b'il ,J<;,IU9wl 

Jh~n~fiiJnL'il'ilbpf! iL ~IU'lJ'mJ' 'lfiUflt/_J~ Q-f(h)t 
O,ur1_bLn1. Q=f(h) ~"rfts• Q r.IUJur'ilft JUmfiiJ•u'il t.wJ'IUf np,nznul 

~~~~ h~/_J wpdh.J!f!l tnLJ'j, ~npft o'l'ilnL{J-JwJ'p npnzmJ' b'i, IUrfbliUfJfUI~ 

(qJ0pCHpoB8HHblit) ~IUfuu/_J'il (Q;...J.) f,IUJ'wUfwurwufuiU'iln'l hum JMmfiiJnL'ilf!t 

1/,w.eft 1!-;,'lr,IU<;,nLp funrmfi1Jm'ile.:J:!_=hwn+t.ht 
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b[ilb uft zwpdJ'w'il WfiU'lnLfiiJnL'ilf! V<l uNplJ.-ftfJ iL h ... n.< 1 ll-fts· 

-UfiU t.h-0,05-0,10 1!, ftu~ b[ilb V>l uNplJ. iL h ... n>l ll - fts· WUf_UI 

~h~O.lQ-0,20 tf, . 
tl,IU . .J!" Lrft1 funpnL[il JIUJ'p e'ilurpnLJ' b'il 'ilriU UUJIU'ii'Jwruret tl.w.e/t 

uuriU'il'lwrur'ilbp'il b'il AC-40, AC-60, AC- 80, AC-100, AC-120 
AC-:-140 t.. AC-180, ii1 

lu&q(ar tl. "-.w.eb p_pw'ils.e/t 'ilbururn ~IUfuuf!' Ota=0,51 d3/tlP\• 
"'ilnpJ' wl ppnLurU.n ~wfuuf!' 

Q = -....2!_= 0'
5 1 

=0,526 ll3NPIJ.' 
p . 1l 0,97 

tl,w,ffft [ib.enL{JJ"L'ilf!' J =0,0005, funr'lnLpnp'JnLfiiJ...,<;, 'lnr~--~ftst!' 
n=0,013t . flrnzb L 1.-.e/t L"'l-;,"'~-'il ~urr.fw~.e/t tiU+hre' 

Jlrft funpuL{iJnL'ilf! 1_~».j!nLJ' f!'il'l"L'ilbln1 h=0,66 1l iL UfiUf"'P"lfr 

~-rwJ'burre' p=0,35, trft t.wlblnL L"'l'ilni.fiJnLtf! ~~-'l.J'ft' 

B=2V2ph=2V2X0,35X0,66 ' 1.36 Ut 

'*b'il'l~»'ilft r..uurq~»~.J!i' Jw~brbue' 

. 2 2 
w=-h B=-X L36X 0,66-:-0,598 1!2

, 

3 3 

~~'n1-~ urur-'li'~e' 

x=Ah=2,57 x 0,66=L70 u, 

npurb'l A= ~
2 [! VI+ :~+In(! +V~)J= 

=2,06
2
f_4_. / _ 1+ _16 +ln(-4-+- / 1+_1?_ ) -]=2,57. 

8 -2,06 v . 2,062 2,06 v 2,062 

.s ' . 

B 1,36 
ll=-=--=2,06t 

h 0,66 

~ft'lr-1LH~~w'il z~»niU1.ft'll!' 

R=~= 0•
598 

=0,352 u I 
X L70 

.-rw'lnL[il JIU<;, 'lnr~-~i'91!' 

1 · 1 1 'Syo OI J 
C=-RY= -- 0,352 . =65,8, 

n . 0.013 
127 



f.pp zwpJJ'w'b "'P"'lf"'JiiJm'bt!' 

P.rfr 
~=cVRT =65.8V0.352XO.ooos=0,88 tl'f4r~· 

<twJuue 

015 

0.70 

065 

Q==w • V=0.598X0,88=0,526 tf·'ftlr~r 

h/BI aJu•IA/x/Ricfvjo 

o. "I'·"' I'. 93 :0,72312.5. I· ·"10,385166. 71 0,921 0,665 

o. 70 l 1,40 l ,2.0 10,6541 2,5511· 7910,365166,21 0,89 I 0,583 

I 0,66/1,36,2,0610,59812,5711,70 10,352165,81 0,88 I 0,526 

h. 
Q "- h J'b.tmf6Jm'b'bbr,."f ~wnmsmJ' b'b.[! Q::..:f(h) ~;,{'£! ('b~. 23), 

I . 
1 h•0.66 

o.6o--;;---.....a...---.-------,----...;·'!--....,..--­
~oo 

\iO 600 650 Ql'/-i 

'LIJ. 23. J!rfo ~w[uup k funpn'-fiJ"'h tw[uy·h~n'-PJw'b tnl'l! {Q=flh))• 

J?pw'bs-1!-1"'-l!P ustfbLUisruu) Jwfuue, hpp , Kw.j_= 1.2, 1/Lfr'hfr' 

Ow!J.=K.ul{. Or= L2X0.526~ 0.63 u/IJp~: 

Q=f(h} ~nrfr J'h_"s"1 ~£'"'2."""! b'b.[! P.rfr wnuufhL"'lf."'-J'b Junrm-

fiJJm.'bf! 1"'-1!"'-,j hwn=0,73 tf 1 ~'b'ln'-'bb tnt/ Ah=0,07 u, ~umw'bm'b,e­

tJw.[!/.r l!'i,'lt,"''bmp Junrmfill"'-'bl!' 

b) Hn.nqal"wG ... wlf gwGgfo haa«:t{wrlfwJftG 6wJuubrfa uuahlfwGnLal"l! 

· fl,.,_nlftfw'b .frw~ upumbJ£! /l"'P"'l t- ~frpwntfbl fr'bt"fbu J'w~/.pJ.uLU­

Jfr'b {r'b.j!'bwf.nu p_pJ'Ut'b, wl'b"fbu t-t Ul'bApluusJ'w'b 'lb"f.J!'"-J'r flnn'IJ' w'b 

.Jrw~sw'b9fr junqn1_tu~IU2Wrbrf! 'fWUIUtJnpnLJ' b'i, tnwppbr ufubJtu'bbpntJ, 

~.ujutJw<t nnn'ltfnq mbpf11nnp"wJI• tnhqw'frw~w'h wnw'bA'bwf.JUtn~t"-fiJJ"'-'i.• . 

'hbr"s' 
S'bwbumJiiJw'b ""-"'IJ'w'b t/tw~ 9"'.-,9£! untJnr'-"P'-"P PU1'f~U19wJ t 

pwJUt'iJIUriUr JunqntJUI~W2Wrbr"9' npn'b.j! u,t'i,9 b'iJ ~"'9""'-J' tnb'liU'iJ.j!fr' 

u,t,/b'i!UtJ'bJ- f!b.[!n<f!J"'-'bn1_ , "u~ 'i.rw'hsfrs u~fr'I.P b'b Uln'bn,_J' t,,pfrqn'bw-

11w'b'bhrfr m'l'l"'fiii'-"J'p 'l'bwsnq '1 .... 2mwtfr'b Jun'ln1UI~u,2wrbrl!• n"pn'b9 

J'ft2_1L t.bnLU1_npmfill"'-'b'bhp'b wrtJm J' b'b p_p•fw'b Jun'ln1.Ut~w2'-"rbrfr ~ .... r 
2l"''j,lf'iJbpJ.r b('~LUpnt{i jJU'iJ l_w.frt '1- W2_UIWJfr'i, Jull'ln11U~W2_Wphrfrs 2_11'-rJ! 

p_pJ'UI'b JunqntJw~wzwrJ.r J'b2_ P"'9 [tln'l'i.bl"'- t,..,,f'-"r ltwn"'-9"'-J' b'b f.Jrtr 

pw'bur'bbp, npn'bs J~»Jpn<J r.rJ'w'b mbju'bp~"'lfr t. ... J'....,"fwmwujuw'b "fbu'.[! 

t [/.r'bfr pw1_LU~LU'iJwl_w.fr (,'j,2_11LJ'I 

8w'b.J!"'2.rl"''bumtnfilt'-"'b mb'lwJ'wufr t.wztJwr~"'JJ.r'b Jwfuue "P"r 

tfmJ' t f.bw"-J"'l p~»'hwa!.tn1_' 

6-wfuu'b !; (lftlP4), 

w,.~_,-[! \ sw'b,ewzr2-'-"hiUntlLJil JW'j, f.n,?_wln wpwJ.nLf/1 Jt7'-'bf! (6. ), 
q-'b' l;fr'lr"J'"'I"'-Lfr t.wz1'-"I'~"'JJ.r'b or'lfr'bwu•l! {JN(llf t.h~m.), 
et-'b' zwf.wlfnpJJ'UI'j, sm9w'bfr2f! fL l'.,UII,UIUUI(' t 1,15 -1,30r 

f:wJw'btupwr junq,.,1_w~w2wrJ.r ;;"'21"'r~"'tJ.r'b J.~»fuul! "P"21nLJ' !; 

f.bmb./"'l pw'bwAILbpntf' 

o~ 
ilWr ffiwn 

(2) 
86,4t 

o~ 
IXWorffiwn 

(3) 
86.4 
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o.nrurluz Q,. -i. puul-i.wr-r fumzm/.-~"'2"'1'/r t;."'21"'P~"'Jfril J--fuui. t (t/tlPlJ.) 
Ulp -i.' pU1J-"'i."'I''"P fun;,n4_w~wzwrn4_ "Uf"'""'r~1n'l · t;.,1-ur-rw­

. .f,,_fJimilp, 

ro.,.-i.' J'b~ op4_UI [!ilf/UI9.[!"LJ' 't_p4_n'f t;.n'fwurw{'wJ-,L/_1JnLi.[!, 

m •• ·-e' '""'"'l'"ur'"r ~nLtur"Lr-Jfr 2.rJ'wi. Ulnw4_1s1,.,,,_1i. i.nr-

J'-i. (tf3/1i ). 

t-il' J'fr't_'l/'J'wil ur£.n'fnLfiJ'tLi.f!. (op), 

a-il' 2_Uif,UI'fnpd-J'wi. 9"L9Uii.fr2_f!.l 

flnn'f1"'f f,ff'JUIUfiUrUid-nLfl jttLi.i.hrfr nl_ l.fr 2_Uf hqpUia£./spfr 'fb"f.[!nLJ' J 

:hpp nbtfrbf wJfril "iwJJ' -i.i.bpm/_ p-J--i..ur-r fun'ln4.w~UI2_U1phpfr br~-­
,.,,_pJnLili.bre UJUIUJwi.4_nuf lsi. L'"Jil u ... t;.J'wi.i.bpm.J' (2,5.:....-0,ii lj_u), pw­

J- ... i. ... r"'r fun~n4_w~ . ...,2_Uiphrfr f,UI2_t/.Uir~IU~fri. J- ... fuuhpf!. ~-rbtfr t nrn­

t_b[ t;.bur"-J"'L P"'i. ... akn4_' 

Q,. 
86,4 

(4) 

bpb UUJUI94.UIJ- J',..~bphue f,UIJ'UI"fUIUJUIUfuwi.nuf t urrw~u:nrfr 

..urur"''lr"'l"'~-i.n,_p 1 -i.l!., "'"fUI p-J--i."'r"'r fu"'l""-"'~-z-rfr d-Uifuue 

l.frzur t npn2_4_tuJ-, frk~ b(Jb Ul 0 1' UUJUis4.fr "fUI~uju, trLpbJ'i. Q,. -i. ."fbUJ.f! 

! nrnzbt (i!) p'U1i.Uiakn4_1 

llfr-J- ... J'-i.,..~ i.uzfuwurn'l pwJ-wi.UirUir fun'ln1-~-z-r1srfr flfr4.1! 
(n) npnz4_nLJ' t t;.buriLJ"'l ptui.Uia_£_,4_' 

fl= QgwGf 
Q,. 

(6) 

P ... J- ... i. ... rwr fu"'l""-"'~"'2"'rfr t.fr'l-r"'1LM"'''"'i. t;."'2"-"'r~l!. ~-m--
I'"~J' bi. ... 4_b1..u9 pwd- tfwfuun4_' 

Qw.j_ = K w.j_ • Q,. 1 (7) 
npurb'l K.-t-i. ... 4_b1w9 J'wi. 'l"rd-..,~sfr J'bJ-nLflfnLi.i. t £. t;.~"-"'"..,r t 

L2+L3~ 
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?owzuuujfril fun'lmJ.w~-2'"£'-fr 1'.;"'2'i"'r~'"Jfril d-wfuue' 

Q~~=NQ,_, (8) 

nputb'l N-e J'fr.UJ--J'-i.w~ wzfu-urn'l 't_PJ'Uii. '""'l"""'~i.brfr (~wJ' 2L"'i.'l-· 

i.brfr) f1fr4.il t '1"'2ur"'Jfril fun'lml."'~"'2"'rfrs• 
0

1
-ii trJ'-i. fun'l""-'"~"'2'"rfr r.-z4.wr~"'Jfril d-wfuue £. "r"2"-",_,r 

t t;.bur£./"'L pwil ... a£.n4_' 

l 
Qt=- • Qrulj• 

a 
' (9)· 

npurb'f 1-e p_pJ'wil fun'Jn4.UI~IU2_U1pfr br~UirnLfiJnLili. t (u), 
a-il' Ul~nuilbrfr J'fr't_h b'fUIJ- f,UilUI"trpnLfJJttLilf!. (tf), 
qlllq-i.' "'~"""'2/rflfr J'frtfril J'kd-nLfJ JttLilf!. ( lJtlplj) I 

. l/b~ pwJ-wi.Uir;.,r fun'Jn4.UI~U12_Uiffr9 J'frwJ-wJ'Uii.UI~ wzfuwurtr'(' 

lrJ'wil '""'1"""'~"'21.Urbrfr (~ ... J' 2L"'i.'li.brfr) Pfr4.e npn2_4_11LJ' t f.bm£.J"'l 

p..,i. ... a£.n4_' · 

N=Qp I 

. 
1 Ot 

(10)· 

lvGq'(tr 12. flpnzbt nnn'lJ"'i. +-~ 9"'i.9fr fun'ln4_w~"'2'"f'/spp 
· t;.w24...,r~"'Jfril d-wfr,ubre, kflb "'""''l"'ur'"r ''"•L"'"'-r..,Jfr 'lrJ' ... i. "'"..,_ 

4_bt"''l"'-Jil i.nrJ',..i.' ffiwn=850 1f3jiL J'f•urJ';,i. J-wJ'-i.w~utJ'fr'l"9fr· 
i.4_ut'f.IU'ftrLJil ur£.n'fn~fiJnLilf!.' t=15 or, f,fr'fprrJ'n'ftU..ffr t;,..,24_"'r~"'Jfr"i, 
o;•'ffri.uture' q=0,80 tftlpq t;.b~urwrfril. op4_w ci.fl-s.[!"'-J' t..r4.bJfrJ! t;.,'l..,,... 

urwrUihnLfiJnLilf!.' w.i' . 10 IL pUIJ-Uii.wr"'r J.un'l"""'~-2-rfr br~"'rnL­
fJJitLilf!.' L · 2500 tf, i.rwi.9 J'fr'lb. b'l..,J- t;.bn~4."r"'-f1J"Lilf!.' B=400 _1!, 

pwJ-..,i.-r-r fu"'l""-..,~"'2.'"P"'I. u"'w""'r~"-"'1 J'fr'lfri. ;:.!''l"'"''"r..,.tni.fiJ"Lill!"" 
Ulp=100 6., w~nuw2/rfil'fr utnw4_biUI'f"'-Jil1 J'fr'lfrt b. i.4_utqut'fiiLJil J'bd-n<­

fJJnLililbrl!' Qwlj=0,2, 0,15 "- 0,1 tftlpq. 2'"t;."''t"rJ-J'"'i. 9"L9"'ilfr2f!.' 

a= L20, w~nuilbrfr J'frl"- b'lwd- t;.bn"'"-"r"'-fiJnLil[!' a :=:0,6 u, 9"'i..[!w-

2P2.'"i.wn11Lf1Jwi. r."'l"'urwrwd-nL{riJnLilf!.' UlgwGf =500 fi, p_pJ'wi. frm'ln-

4_UI~UI2"'rfr brlf'"r"'.fiJnLile' l= 120 tf1 
1 fl{'n 2bi..[! 9 ,..i..[!w2r'l"'i.utnm{r1Jwil urb'lwJ'wufr ilbururn J-,..fuue' 

/ 

Q~wGf=Q • Wgw&f=0,80X50Q=400 l/tl(lqt 

8wil.[!wzrt"'il"'""'-fl J"'il urb'l"'J'wufr t;."'21"'rlf"'tfril J-..,fuue' 

Q9w&f=aQ ~ruGf= 1 ,20 X 400=480 1/ q (l q, 

pwJ-"'i."'r"'r fun'ln4_wlf"'2"'rfr ilbururn bwfuue' 

10X850 ;:::;100 N t., 
86,4 . l P"i 



G 
n- Q gwGf 

Q~ 

Q _ QgwGf 
p-

n 

400 =4. 
100 

480 = 120 tftlpqt 
4 

J!rJw'iJ /un'[nrfw'tLUzwrfr t.wztfrur'twJpb J-urfuuf! nrnzrnJ bb.[! (9) 
pur'bruJ.b.ntf (ur~nuwzfr[il/r Jfrt.fr'b JbJ-,~friJwb .J.b"f.[!mJ Qwq=0,15l/tlPlJ.}• 

l 120 
Qt=-qwq=--0, 15=30 1/tl.plp 

a 0.6 

'1-wzmwlfr'b /un'lnrfLUI[LU2"'PP mLUlt Jfr'PJwJur'iuult '"2/urumttL.! b'iJ 

brlt"~ 2.rJ'ur'b fun'lnrfw'twzwrbr, t;bmJ..ru"'bu 'f'"Z"''"JP'b fun'lntfrultrui!."'fP 

· ~-zrfurr'twJfr'b J-wfuue lnfr'bfr' · 

Qq 2 · Ot-~ 60 lftl1'4.• 
~wrlurbiUflUf fun'lmJw'tLUZLUfP9 JpwJw.!wbw/f wzfuuunn'[ 'fW2_UIUJ­

jpb fun'lntJ.w't,.,zwrbrfo Pfo1e' 

Q"=.EQ_=2t 
Ql} 60 

U.I""IP"""-' pwJw'b"'r"'r fun'lnrf.w'twzwrfr!l JfrwJw.!w'ilwl1 wz/u-­

urn'l uJw'b fun'lnrfwltruzurrbrfr fJh4.l! lllfr'bfr' 

N1=QP=~=4, Ot 30 

Si!mbu,.,-ltbil9"''lwJfo'b ltb'lmwuhrl! 'IJ"L'l"'"''bmbun'-fillw'b Jbp_ 'tLU­

rn'l b'iJ oqmwqnpJ-rfhL fr'bt"'hu fun'b,.,rfws'bn'l, "'l'b"'bu t-L "l"'rwpmwsJw'iJ 

.r:n.n'IJ,.,';, f.wJUJpl 

'lb'lm"'2rbrn4. "l"'fLUf"'"'9'bb1nL '1/i"I.[!"'-J 4_b'lbmw!Jfrn'i. 2.r'l_w'bfo 
f11ln'fJ UJb bnrJ JUb uwr.J UJbiiLJ b'iJ pnLJUb r/r ub'iJ'ffr "fUit.utbl_f! pw4_ur­

- pwpbl"'- l),.,zr{ntJ., bl'bblnrf 1000 u3 ltb'l'nwt_pp Jb2. 'l"''btJ.n'l u'b'iJ'fLU­

"b/'1'-ftllipp ',ew'bwlt/r!Jt 
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-l,b'fbmwsfrn'b zr2.w'bfr "lwrwrmwy.! w'b nnn'IJ w'b 'ilnpJw'b Jblt f.blt­

U1WfP9 npnzw~p pbp.[! mnw'bwln'- 'fb"f.[!mJ ltwrbtfr t npnzbl f.bmi..Jwl 

pw'bwJ.knq' 

M"l A 1000 ua;fi. 
8(l"fj 

nrmk 2 M.,-'b "'wrwrmw9 Jw'b nnn'IJw'b 'i.np.!w'b t (u·1/fi). 
A-'b' "''lnmUI~.u'b, fnufnrui~wi! ~wJ ~wJJrnufwlf.u"b "'{t:itpwpmw-

iiJrnfilbJ'f!. _wu•t;.. .. s..r_i-''1 $ui'inu~f! ('tPL"'If"'J'bbpntf Jh't 
.... II.IJmwr mwpwJ-nL{iJ I w'b f.wJ wr ""flU Ull.b LP.[! pbr.efr 

'fU'"f.[! IlL J) J 

a-'b' 1000 tf3 itb'lurtu2_fp Jbp_ 'l"'il<fn'l wqnmfr, fnufnrwf1[14./r 

'tw.! 'twLfrndfr o.pup'fp .[!w'bw'tl! (~frLn'lrurJ'i.kpntf)• 
o:-'b' ~lu1mwp_rhrfr Jhp_ qm'brJn'l u'b'b'lw'b!"'-fiiLrfr o'lmw'lnrJ-Jw'b 

'I" r.tw~frse • 
"fj-'b 'th'lmw2_pp o'lmwrfbm o'l"'w'fnpJ-Jw'b 'lnrJ-uritfrsl! 'f"'zmmJ 

( UIUIUIUJbtjruJ t 0,90-0,9/j UUif.JwbbbpnLJ }t 

!lnr 2.fp_w'b'bbrm.! 1/b'lu'"'!.rbrntJ. nnn'lblfru pn'-lubpfr'b t_pwt/.1111-

~ur'bu..siln'l fun'bwtJ.nLf1Jwb .[!IUiJUJ'tf! LrwytJ.nLJ t Jw.[!•ILr t.rntJ. nnn'lbl"'- . 

f.wztJ.fr'b, r.hmhJWL 'bnpJuilu4.' 

M=M~u-M"l u3/fi. 

nr"'b'l M~u-'b fun'bwtJ.wy'bn'l nnn'lJw'b 'i.nrJw'b t-1 

lvll}"r l. CJ.nrz r.n'[bpmJ J zwittJ.~'l pwJ pwiJbbUL f,,..J wp 35 g/fi 
u"'wutJ.b LP-1! pbr.e/r 'lb"'J!'" J "'rut.w'b f_t/.nLJ t Jbit t.b'tmwpfr'i. J my'bb L' 

.110 ~q N. so ~q P20 5 "- 45 ~q K20t .zooo u3 itb'lmwt.rfr .tb2 'll!"'­

'i.etJ.n'l u'b'i.IJw'i. JnLftlhrfr .[!Uibw'te ''"''l.J,d e 38 qq N' 1.2 lj_q p 205 1.. 

16 qq K20t U.rJLUU11Up'bw't zbrm/ry 'f"'-f" Ullur<fbLnL, LU"fw'i.frmrfrffr'tws­

Jw'U !.. mb'lfo nL'bb9"'l "'Jl ~npm.um'bbpfr "l"'"'f.wnnrf 'tb'lmwp.rkrfr Jk2. 

'l"''btJ.n'l N-fo J.. K20-/r o'lmwqnpJ-Jw'iJ 'lnrJ-w'tfrs'bbrl! 0,9 b'b, fruit 

P 20s-fo'be' 1,0, 

U.Jumb'lfrS pwJpw'tb'bnL "lwrwrmwsJw'iJ - nnn'IJw'iJ 'ilnpJw'iJ 

ltnrnzb'b.p' 

N-nr{ pwrfwrwrbln'- "'wiJw'bfrs' 

M"l= A(N)lOOO 
a(N)o:lJ 

M"~ 
A(P20 5)1000 

a(P~05)cxlJ 
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A(K~D)1000 =I 45X1000 _ 3473:::::a500u3 11
, 

a(K20)cx1J 16X0,9X0,9 / 

.,b'lurwybrm/. -nnn'lJiu'h 'hnrilw'h f!.'h'ln"'hnLJ b'h.e M"'==3600 tf3Jf1 ~ 
. nre pw1.wrwrnLJ t pwJpw~b'hiiL "lwt.w'hp_f!. N-fr £. KsO-fr 'h~wurJUJJpr 

P20 5-/t "''.w~wun'l .ew'hw~nLfJJnL'hf!. Ll'"'91.nLJ t t.w'h.ewJfr'h "lwrwrurw­
'hJnLfl~rn1.t 

flwJpw~b'i,nL fun'hw1.ws'hnt[ nnn,Jwf, 'ltnf'U"-c. l<S/I){j . u?/fi-Jr 'ffs"f­

.J!ULJ w'ht.rwJbzur t ~b'lurwybrn1. l!.';,'fnL'h1.wd- lmn'lJw'h 'hnrJwJpu· 

(3600 tC3Jfi) r w1.bLws'hbl Jw.eriLr p_nLr t.burkJwL ~w'hw~n1.' · 

M=Mp-MIIj :::::.5600-'-3600=2000 u3jfit 

lv&q'(tr 2. bw'lw'hw~w'fnLJ'h t.n'lbrnLJI ilzw~1.n'l b'lfr"lurwsnrb'hp 

t.UIJUir 40 g/fi u"lwu1.bLfr.J! pbr.efr 'fb"l':enLJ "lwt.w'hp_1.nLJ t · ilb.ft 
t.b~urwrfr'h Jurs'hbl 90 ~q N, 45 ~q P20 5 "- 55 ~q K20t 1000 u3 ~b'l­

urwyfr Jbp_ 4w' 37 ~q N, 10 ~'l P205 "- 17 ln K20t N-fr "- K20-fr 
q'lurw'lnrd-Jw'h 'lnrd-w~frs'hbr'h e'h'fnL'hbLml.' ~=0,90, frult P 2.0~-Jr'he'"' 
a . LQ, "1wrwrurw9 Jw'h nnn,Jw'h 'hnrilw'h ~uurw'hw'h.e 

N-mJ pw1.wrwrbLnL "lwiJw'hfrs' 

A(N) • 1000 

a(N)Il7J 

Ks0-n1. pw1.;..rwrbLnL "lwJifw'hfrs' 

. M"~-. A{Kp)1000 = 55X1000 4000 ..r3;fi, 
· a(Ka0)1l7J . 17X0,9X 0.9 

flnn'lJUI~ 'hnrJw'h puur N-Jr 'e'hlfnL'hnLJ b'h.e' M~~j=3000 u3jfl, fruj 

P20 5-fr £. K20-/r "lw~wun'l .ew'hw~l!. Lrws1.nLJ t t.w'h.ewJfr'h "lwrwr 

mw'hJnLflbrn1.t 

' lun'hw1.nL{iJJw'h "lwt.w'ht.J!. pwrJ.wrwrn'l nnnyilw'h 'hnrilw'h 4500 u3jf 
lirULn~ 'fb»f.J!nLJ ~b'lurwiJtbrn1. f!.'h'fnL'h1.Uid- nnn'lJw'h 'hnrilwJfr'h (3004 

u3Jfl) IU'j,t,.f'UJJbzur t w4.blw9'bbl 1500 Jl3jfl Jw.J!nLf' !_nLf'l 

lu&q(IP 8. ll'bp£. IU"UI'/.UI~UI"UI'"'j, t.n'f_brnLJ ilz;,.~"n'f_ ~UI'f_UIJpj 
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··.· · 

IJOO g/fi u"lwu1.bLfr.J! pbr.efr 'fb"l.J!"LJ . "lwt.w'hp_1.nLJ t Jb/1 t.b~urwftfr'h 
Jurs'hb1 120 ~q N, 25 ~q P10 5, 150 ~q K~O' 1000tf3 ~b'lurwt.rfr Jbt. 

~UI' 55 ~q N, 15 ~q P20 5 "- 40 ~q K~O, N-fr "- KaO-fr 0 'lurw'lnrd-­

Jw'h 'lnrd-w~frs'hbr'h p'h'fnL'hbLn1.' 11=0,90, fr.u~ P20 5-fr'he' a=LO, 
"'lwrwrurw9 Jw'h nnn'lJUI'j, 'hnrJw'h ~uurw'hwii.e' 

N-n1. pw1.wrwrbLnL "lwlJw'hfrs' 

A( N) . 1000 120 X 1000 :::::::2700 ~affi... 
M"~ a(N'cx ____ fiSX.o..DX<>~--- ·- .... . . _._:.L:J__ . 

~05-wq p.~;;.;w;bL-;,L "lwiJ'w'hfrs' 

J.<.20-n4. pw1.UJrwrbLnL "lwiJw'hfrs' 

A(K20)1000 150) (1000 :::::4-6aOtf3Jfi, 
M"~ a(K20)117J . 40X0,9X0,9 

flnn'lJw'h 'hnrJw'h puur N:...Jr p'hlfttL'hnLJ b'h.e' M=2700 tf3jfl, Jru~ 
P20 5-fr . /,_ K20-Jr "lw~;,.unq .J!_w'hw~p LI'UI91."LJ t t.w'h.ewJfr'h "'.UJrUJrurw.: 

~JnL[ilbrn1.t lun'hw1.m .. p 1w'h "lwt.w'ht.l'. pw1.wrwrn'l nnn9J w'h 'hnrJ w'h 
4000 tf3/fi Lfr'hb1nL 'fb"l.J!'tLJ ~lr'f_urUJybrn1. l!.'j,'f"i.'h1.wd- nnn'lJw'h 'hnr­

Jwlfr'h (2700 tf3jfi) w'ht.rwJbzur t UJ4.blw9'bbl 1300 tf3/fl ,J'w.J!nLf' p_nLf'l 

13. ll>U'U.uU.SI>u no-n'l-U'U.u z.u.tN.U.Pl.IC. 

J..JrJw'hwJfr'h nnn'lnLJf!. p"LJL t urwlfru o'lurw'lnrd-bl urb'l_w~w'h 

f.nu.efr 2rbre' t.n'lbrfr 'lUir'hUJiiwJfr'h Jfrw'h1.w'l fr>n'hw1.wsJUI'h t.-Jwr' 

l.JrJur'hwJfr'h nnn,IILiff!. ~frr~n1.nLJ t f.'lnr f.n'f_bf'IILJ . /,_ "lwrpbrwpwr 

brUJzurfr b'hf!wr~4_nq 2./'2_w'h'hbrrnJ, nrurb'l t.nu.efr urwr.b~w'h d-w1.wLfr . t. 

Jfs,} Jwu'b UJ'j,9'j,nLJ t 'lwrfl,w'bf!.' a'ht.wl.J!fr JwJw'j,UJ~I lJ.I'f "iwJJID'i,- ·. 

~brnLJ 'lJnL'f_UIUJ'j,UJfsuw~w'j, _ ~IILLUJnLf'UJ'j,fs('f!. 1.b'lburwsfrwJfr e'hf1ws.enLJ 

~wrn'l b'h 'hn[tJUJL 'lwr'lw'hwl t.n'lfr Jr>n'hw1.wLfr9.efr, Jru~ -J'hnLt.bur"-;_ 

UJJwnwJfr'h p'hw~w'h urb'ln~tri.brfr z'hnrt.fr1.t . .. . 

l.JrJw'hwJfr'h n".n'lJ...,'j, t.wz1.wr~'hbrn1._ "lbur.e t nrnz1.b'h nn.n,Jw'h 

~nr.Jw'h, t6.w9 Jw'h fr>nrnLfiJ'IL'h'hbre• p_rw"lwt. ("'.wru"ln'l) 'fwJpbr/r 

tw.Jrbre• LfrJ ,;,-;,fr t.frJi,w~w'h . tw.Jrbre' 'lwr'hw'hwJfr'h trbrfr t.nu.el!.• 

LfrJw'hfr uwJfr'h t.wz1.b~zfrn.e "- WJL-;, 1 

lu6qf.r I. lJ.'h~wJnL'h Jr>n'hw1.wsJw'h 'lnurnLJ LfrJw'hUJJfr'h nn.n'lrtL­

Jn4. w'ht.rwJbzur t f!.'j,'f'l/'~bl 1200 t.b~urwr t.n'lwurwrwd-t~Lf1JnL'h, nr/!. 

"lbur.e t o'l',nw'lnrd-1.fr sw'hn1.fr fr>n~br/r urw~, y-100 g/fi u"lwu1.bLfr.e · 
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pbp,etuUJ"IIL[iljtuJ'p1 J!pUJI'Ufl»llJ'w'i. 'fnpJw~fr9£!' &=52 UJjg, nnn'fblfr 

UJwpwd-nLfiiJ~»'il J'tu~bpbufr J'frlfr'b filb.J!nLfi'JnL'b[!' 1=0,001251 4n'lbrl! 

~w1ww1wqtu Jfr'il b'b, J.JtnUJ~b'ilnL[il JnL'il l!' A=50% ' h lPfr 'bb pMJ' tu'b 
'l"rd-wltfr9e' K0 =0,04 uj111,11 

4n'l_fr UfnUJb'i.9frwL fv"'i.tu"IIL'iltu~IILfiiJnL,'i.[!' (~), ~tuqJ'nLJ' t JI,U~nUJ­
~b'i.nL[iljtu'i. 80%-e• fru~ tun~tu fun'btul/_tiL/JJnL'il£! L-6.tu9 ,L,rfl9 tuntuj!' 

. ~o=30% 1 lunUJbpfr l/_b'lbmu9frn'b ZPJ!.~»'ilnLJ' UJb'l_nLJ''bbpf! 'fnLJ' ~»p£!' P= 
=200 uu, buft 'bptu'b9 ';.jpd-d-J'tu'b 'f"pd-tu~fl9e' p.=0,601 {f!J'tu'bwJfl'il 
nnn'IJ'tu'b b'bliJtul'tu tuJ'nlf'l_l_ ut~»[•- ·"--.p, i r ,/ ,/ "'L l' "l r ~·• 1 OI'I»'>IU'li».J! IU'liU'f.IUUf' 
(!'il'f\w'iltiL(' J'wft.bpbuf! 272 ~U2 t-1 ll'frlfr'b pwqJ'LUJ'jt» UILUf'U'i'"""" ' .. .,..J. 

""'f"LL£!' q=L4 l/ll.rlt I ~u2-fr91 4nu.J!fr ubqn'i.LUJfl'il pwzfuJ'tu'b 

'l"rd-w~fr9e' et=0,901 

fl pn zhl LfrJ' tu'btu Jfr'il ,nn'IJ' tu'il 'ilnpJ' w'b, LfrJ' tu'bfr l-6.tu9 ,r tu'il funpt~L­

fi'JnL'il'i.bp£!• lPWUfiU~ 'f~»Jrfr J.~»tfrbre• LflJ'tu'i.f! ~frJ''i.tu~tu'i. J.~»tfrbre h 

~WUJtupbl l_('tuUJ'i.UJbutu~tu'i. ~tuzl/_tup~'i.bp, (!h'fnL'i.bln" ~ltu.f!fl WUf1»~n11/_tu­

JnL[il J;u';. 'fnpd-tu~fr9£! \ p=70% I 
J?pfr d-tu1~»Ll!• "Pl! UJ!.UJ.J! t 'ilbpd-d-1f! LfrJ'.tu'bfr J'b~ ~b~uttup ~n'lfr 

J'bl ~tuJ' nnn'IJ' tu'b 'bbUJuJr. 'ilnpJ' tu'b' 

Ma=y&-10Pp.= l00X52-10X200X0,60=4000 u3jfi1 

H - _40_0_0_ - 1 6 -, u1 
50t80-30) 

(frJ'tu'btuJfr'il nnn'IJ'w~ 'ilbututn 'ilnpJ'w'b npnztiLJ' b'b 'btuh 

pw'ilwd.hnl/_' 

Ma =AH(~-~o);=50XL6(80-30}::::::4000 u3jfi1 

ll.n d-tu1~»L£! ~~»J'tuprfb,e t lri' zbrUJfr'i., ~»Jufr'b.f!'i.' 

h=_!~= 4000-0,40 u1 
1(000 10000 

/,frJ' w'bfr L-6.tu9J' tu'il J' frlfr'b frnpnL[il JnL'il£! ~Lfr'bfr' 

h.rJt~=h-1h-0.40-0,125X0,40=0,35 u, 

npUJb'l_ j-'i. LfrJ'tu'bfr L91blm e'ilfiltu9.J!'ILJ' ~n'lfr J'bl 'bbpdd-1n'l nnn'IJ'tu'U 

'ilnpJ' 1» Jfr J' LUu'b b "Pl! ~tufutJtud- t" L91b L"L UJUn'l_tiL[il J'IL'ilp9 

IlL ~n'l_fr ~LUUJ~IILI'JtiL'b'ilbrfr9 U Ult»UJtu'b"tiLJ' t 0,125-0,50-p 
Utu~J' tu'i.'i.bpttLJ' I 
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J?pfr 'il1tu'l.l»'l"LJ'il funpuLfiiJ•IL'il£! LfrJ'w'bfr 1hrfr'il 'ft»J'pfr J'nUJ e'ii­

'IIIL'bb'b.J!' hG~i.=O, 10 u, WJ'f 'lb"I.J!"LJ' lPfr tunwl/_bLtu'l"LJ'il funpnLfiiJ'IL'b£! 

LflJ'tu'bfr umnpf!'b 'ltuJ'pfr J'nUJ ~Lfl'bfr' 

hwn=2h.rJtt_:_ha"-=2X0,35-0,10=0,60 u1 

b[ilb L-6.tu9J'tu'b LU'i.~tu"IUUtuptuJ.UiptiLfiiJtu'il '1"rd-tu~fl9l! (et) e'il'lm'bb'b.J! 

1, 7, I»U[W lPi' tuntul/_b Ll»'lnLJ'il funrnL[il JIIL'ilf! LfrJ' tu'bf! u UJn rf!'il '1.,,, pfr 

J' nm ~l~'bf!' -

hwn=eth.rjt!=1 ,7 X 0,35=0,60 Ul 
' 

{frJ'tu'bl! Uf~»puUf"'l l_P~»Uf~»~ 'f~»J'pfr pwpd.p,Lfi/JnL'il£! npnz1nLJ' t 
t:..bmhJLUL ptu'btud.hn1' 

t= L 1(hwn+~)=L1(0,60+0,30}=0,99::::::1,0 U, 

npmb'l 10%-e e'il'fnL'il"tud- t 'f~»J'pf! 'buUJ"tud-.f!fr ~tuz1f!'il, C.-'b LfrJ'tu'bfr 

p_r/r ~npfrqn'bfr9 'f~»J'pfr ptupd.pnLfi/J~»'il '1bptilqLU'b9"LJ''il f;, "Pl! ~turbLfr t 
f!'b'fnL'i.bl 0,9 Ui 

'1-LUJ'pfr ~LUuttupfr LLUJ'iluLfiiJnL'b£! (a)' 

3 3 ' 
a=-hwn=-. · 0,60=0.45::::::0,5 u1 

4 4 

?-tuJ'pfr z""~"rfr fi1h.f!1~»d-.f!'i. e'il'f'IL'i.b'i..f! cp=1 ,5, ~»J'f 'lb"l.e"u 

·C.f!J' ,f!/r L~»J'ilnLfiiJnL'il£! ~Lfr'bfr' 

B==a+2rpt=0,50 t2XL5X1=3,5 u1 

'J-LUJ'pbp[! U[~»utptuuutbLfru 'bpLU ~frJ'.J!fr utw~fr9 ~tu'ilnLJ' b'b 0,2 U 
junpnL[il jt»J' p ~;,'l_fr 1hrfr'il pnLUIU~tu'b zbrutf!l 4n'l_fr nbqbp"fl hpJ! .j!LUfl­

'fnLJ' b'i. 'f~»J'pfr tuJ'pn'l_j'_ bp~tupnLfi/Jt»J'p' 0,3 U funpmfi/J~»J'p, J."f' zbUffr 

~n'lJ'fr9 ' 4 If ~b,;.LU1nrnL[il 1w'b 1r~»l 
. (frJ' tu'ilfr J' fllfl'b Ltu J'ilnL[il JIIL'il£! ~n'lfr J' tu~bpbufr [ilb.j!nL[il Jt»'b nL'I_'I_."L­

JiiJtuJ'p ~~tuqJ'f!' 
0,60-0,10 

' 0,00125 
400 1!1 

{frJ' LU'ilfr J~»pnLu fr bp~tupnL[il JnL'ilf! 'lJ"L'I_tuut'butbutu~tu'b tuzfuwuttu'b.f!­

'bbpfr J'b.J!b'btujt»9J'tu'b ~LUJ'LUr 'i.Ufi»UUJIU"IIf' UfWJJ'tu'U'ilbr uUJb'I_JblnL UJb­

IIW~hUJfr9 Uff.Ul.J! t 'lUJ'i."fr 800-1200 U Utu~J'w'i.'i.bpnLJ'I f;l';.blnl/_ ~II'I_W­

J'wufr J.LUtfrbrfl9• LfrJ'tu'bfr J~»pnLu/P bp~tupnL[iiJnL'il'il [!'b'fnL'iib'b.f! L= 1000 Ul 

{frJ'tu'bfr J'b~ J~»pnLufr J'w~bpbuf!' 

/L 400X1000 
W,=--

1 f 10000 10000 
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{fu/JUtfr JnLriUJ?IUtlJnLr ubltsfr.Ut P'"'l"-"'9"'~ t brb-1? i'"rnLufr!T• 
r.lunltwpwf' Jbl[ Mhl[iJfrwJfr Jwltbrhuf! qJlr'bfr' 

Wuhljg=3o>1.1'=3X40==120 liz 

llh"-sfrw'bbrfr [ilpt(b f!<j,'ft:,W<j,IILr nn.nqt[n'l_ mwrw~nL[il JnL'bnLJ' ltJlr'bp' 

g 1200 
N=--=-·-=10 ubl[sfrwz 

(l)ubljg 120 · 

· {frJwtfr ,fbi[ JwrnLup Jbt_ mb'l.wtJ.nrlJ.n'llrfr JnmtutJ.nr ~wtJ.wu~ 

lt-rhtfr t nrnzb{ t.bmfLJWf p1U<j,JUa£.nt[' 

VI= hwn+hGI{ lL 0,60+0, 10 • 400X1000=140000 UJI 

2 2 

{frJ ~<;," Jht_ mb'l'"""r'i"'l l.rfr ~;,.'i-ll! (VI ) lt LfrJ w'bf> t.rf> J .... 
l[brhul! ((l)h) 'twfut[w~ hi, LfrJw'bfr t6.wsJw'b funrnLfiJJnLiifrs (h). wJuf>'bJ?'b 
0>& =f(h) lt V 1 =f(h)z 

{f>Jw'bfr lii.woJw'b .h1 funrnLfiJJw'bl! r.wJw"f.u•wwufu-t,LJ t o>J 
lrfr f.wJb[nL J'wltbrJw, h2-fri,' 0>2 J'wqbrbu k_ WJl<j,l 

{frJ'w'bfr J'wu'bwl[fr ~UI"IUL/! brltnL funriiLJIJIIL<j,<j,J.rfr J'frt.£.. nrnz­
.J.tiLd t t:.bmlt/wl pw'bwd.b.nt[' 

6h v-6V,--:-a- ((l)l+w}+ wi X,0>2) t£3, 

IJ.J'I t.wz.J.-rlt'bbrfr wr'fJIIL<j,J!i,brf! phr.J.w~ b<j, W'I.JIILUUI"- 95-IILJ' 

. • I .C I • ~-//t/"L· J,.+/,f'/tll- ~ .. 
~--- ~ .... -:., .a., 

' l.ltl'e ~•t••"•I'UI'nt/ oil I -= i~ AV1 .J3 '- Ah ..... ":,..,;;-
~ ... ~ 3 ~ .. ·~ ~ ...... -.. ~ . ; ... ~., . 
~~ (1)1 . w, - ... ~" ~ . ... ... ~ r:-o... ...,QJ,. 

r:~- ..... ~ 
0,0 

I 0,10 0,10 0,0 -9,0 0,0 3000 3000 

·0,20 0,10 9,0 16,0 12,0 12333 15333 ' 

0,30 0,10 16,0 24,0 19,6 19867 35200 

0,40 O,IQ 24,0 33,0 28,1 28367 63567 ., 

0,50 0,10 33,0 40,0 36,3 . 36433 100000 . 

0,60 
- . 

40,0 140000·:; 0,10 40,0 :.W,Q 40000 

l3B 

llm-s.J.w~ JMnLfiJnL'b'bhrJt "-'""'I!' O>n=f(h} 1.. V,=f(h), •ru,w­
·~wJmtJ.w~ t 'bit ; 24-nLJ q~t[w~ l[nrbrnt/.' 

20 I,Q 60 &o tOO 

0 10 20 30 

{f>J w'bu.Jfr'b nnn'lJIW<j, b'bfil-'tw IWJ' P"'ll m!Wrw~nLJI 1'"<;, t.rwr.wt/."'1! 
wtJ.wqw'bfr l!<;,'lt,,.,<;,,Lr J'wltbrhul! 272 ~u2 tz Bwrnuiwlfr'b LfrJ'w'btbr~ 
Jbq ubltsfrr.u'b u'bn'l p_rwt.w.J.w,e ,;.t/.w'lw'bfr Jw'tbrbul! ~'tw'I.Jfr' 

Cum wnwlw'l:rw'b-l?fr t:.nu.pfr ""'f"L[[!' Q=L4 1/tlP~ 1 lpi2-frs• l;.b­
ml.wpwr Jf>t.f>'b pr.u'l.,/wJ'Jw uuurbqw'b r.nu,e/! J'blt uhbfrw'b u'bn'l 

l_['wf.w.J.wJ w.J.w'lw'bfr Jwqhrhufrs 'ttfr'bfr' 

S · Fqt _ 27.2 X 1.4 X 365 X 86400::::::: 1.2X 1 o~ tf3, 

' tl/lf i'WC[U. 1000 1000 . 

f:uur ,.."'"l"''lr'"'bJ!f> t:.nu-1?/r ub'ln'bwJfr'b pwzfuJ'w'b 'l"r~-ltfr91! 
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a=0,90, nr/t 'lb'J..f!nLif J'frp_pil pwqJ'wJ'J- ubqnilw,pil t:.nu.f!l! ~t}i~Jr' 

Su~;q_=S.ch rwq_.c. · a=L2X 106 X 0,90=L08X106 u3
: 

l..nu.f!P 1.wrP"'9P"'JP 'lnrJ.-~fr9l!> brp a "'"'r"'J'bmre 0,92 t­
(,il,eHHCOB n· n· crJIHMaHHOe opoweHHeJ>), nrnzmJ' bill!?-.(. Un~ntn1.­
u~nL pwilwakn1.' 

Cv =a-0,0631K (F + 1)=0,92-0,063 lg (27,2 t 1)==-0,83: 

ll.upJ'bmrpwJp 'l"rJ.w~p9f! ur1.J"'l Zrt-_ilfr ""'""'r ~tf.ilp' 
Cs ~-0,5Cv=0,5X0,83=0A15: 

Cv -0,83 £. Cs =0,415 t:.wJ'"'r' hrp t:.nu.f!p t:.-;_1.-r~"'lP<;, 
"'"f"'t:.n1.1,wJ.n._p 1"'-ill!' p=709-t' J' "'l"'-l"'JPil 'l"rJ.-~fr9l!' K=0,50, 
nrmb'lP9 t;.,,;..f!P t:.wz1.wr~"'1Pil ~"'""'ll! ~tf.il/_1' 

S70=Suhq_ · K=L08X10~xo,50-5AX105 u3
: 

J?rf. 0 '1 111 "'~"'r 0 '1 111 "''l"r~J'-il 'l"r~-~P9l! tfrJ'-il,._,r eil'l"'-ilbtn1.' 
'1')=0,90, ~wrn'l bil.f! nrnzbl , pb .f!Uiilp~ t;.b~U7Uir U7UirwJ.nL{JJnLil ~UI"fUI-

t:.mNJ. t:."".f!P umw9 1.-J. t:.wz1.-r~-1j.il J.w1."'t""' ~-" i~-P:-'I'hLn'l 
1frJ'wililbrJ. J'b~ ub~9J.w1J. J'w~brbue' 

ooul;~g= · s7o • "'l 5Ax w~xo,oo = 12 L5 6, 
M 4000 

9-wrilwii-Jpil p_rbrJ. t:.nu.f!p eil'lt:."'il"'-r ml..n'l"'-fill"'ill! ~-qJ',._J' t­
T 0-10 or: t."".f!P 'lr-:PJ.~e ,._ iiJ. ub'lwilwa£. mbu.f!, eil,1 "r"'-" 1.hrb r 
.f!P mJ.."'l"'-fiiJ"'-ile' t0=3 o(r, P"'rar trbrf. . urJ.."'l"'-Pt"'-ile' t~=2 or, 

pull p_rbrJ. il1.wps l"'- urkn'ln'-p J"'-ill! t~" =5 or, 

"'J"Pil.f!il' T0=to+16'+t'6'=3+2+5= 10 or: 
lJ.J'l "f"'JJ'wililbrn._J' 'f"'rilwilwJpil p_rbrp orw~wil umw1.btwlf11LJ<j, 

t:.nu.f!l! J"'rmu w JPil LPJ' wilp J'b~ ub~9P"' IP J'b2_ ~LJ.ilp' 

2S70 = 2X5,4X105 = 90000 u3/
0 1 

T0+to 10+2 . P 

ll.n.w!_pil or1.w eilfJw9.f!"'-" t:.nu.f!p J"'""'ll!' 

Ql= Own. • _1 = 90000 1 -~ 15000 u3/op.: 
3 2 3 2 

)tO 

l..nu.f!p J-1.-LP t:.-z1."'r~1.-J J'bJ.,._fil lmililbril eum orbi'P £. 

ilr-i19 '1"'-""'r"'IPil J-1.-titbre' S=f(t), pbr1.wJ bil "''ll"'-""'~ 36-mJ'r 

U. 'I J n L u W + 36 . 

-
'{wpwpwfpkpp 

I ~"ui'Jr ,},.,,.,IP JJ.- nuep ., ... Jwpw;p'i. 
.}n•PJ"L'Lf! opqw 

J..,Jw'i.w+wJp- e"''Til "'91!"• J .... ""'11! . 
2"9/! (op) I (Q ,f3j op) (:; = f (tl .!3) 

-
1 1.'l000 15000 
2 45000 60000 
3 75000 135000 
4 90000 225000 
5 90000 315000 
6 81000 396000 
7 63000 459000 
8 45000 504000 
9 27000 531000 

10 9000 540000 

{f.J'witJ. !.r"'JJ.it t:.wz1.b~znf. 'lrw:PH-~-il t:.wzrJ.wr~e miiJ. J'bJ · 

ilzwil-~n'-fJl"'-il: lJ.J'l 'lr"':f.p~n._J' -~it"'""'- ~br"f"" 9"'-19 t urr1."'-J' !_('P 
,(1tLU7.f!f! LPJ'-it{r J'bl [!UUJ. . orbrf., nrnz1.nLJ' t LPJ' ... itp l91LbtnL, trP 

~wil'lilbt"'- /.. 'lwm"'r~1.bt"'- mkn'l_n'-fJ J"'-ililbrl!> p_rp ~lwiltnJ'e tPJ'"'itp 
t:.n'f_p J'bp_ ~nrnLuuritbrJ. t:.bm J'/_1-upit £. "'ll J'bJ,'-fJin'-itilbr: 

~r"'JP~ t:.wz1.b~znp 'f('"':Pfr~n._J' wJ'bitp9 wnwp_ ~wn.IIL9"'-J' bit$ 

'fWrilwilwJpil P.f'brp orw~wit t:.nu.f!p tfb~II'-PJII'-ilitbrf! ((_)), W"fUI t:.nu.f!Jr 

'1"'-.J'wrwiJ.il Jw1.wt} S=f(t) pilurb'lr"'L ~nre (il~. 25): 
9-rw:PM-~wil t:.wz1.-r~P t:.-J "'r ~wn"'-9"'-J' bit./! LPJ' witp t:.n'lfr · 

J'bp_ irP ilbrJJJ'wil br~"'- b"'""''I"'JfJ' IJ.nw2_pil bUinw'lwJ{Jl! (WG) wr­

ur"'9"l"'-J' t irP ilbrJJ.J'-il orbil.f!l! tf.J'witfr L91.bl"'- 1.. 'lwmwr~1.bl"'-
eilfJw9.f!"'-"' brp tf.J'-ilp t:.-Jbl"'- "-~brbue "'"'"""'""'-" t 0-J.9 
J'pil1_k . oown.' IJr~rnr'l bwn.w'I"'JPl! (W6) "'f'm"'9"l"'-" t ilbrJJJ'wit · 

orbil.f!l! !.rP ~-it'litb l"'- eii(J w 9-1!"'-"' brp "f"'t:."fwit1.mJ' t LPJ' wilp 
l9.iwil J'zm-~-il Jt:nrn'-PI"'-ill! £. if'P t:.-Jbl"'- wnw1.bt"''I"'-Jil , ... ~brbue · 
(mwn.)' . 

tbrM1.n'l trP J-1.-ll! ( w G) ~-Jt:1.wJ. t ilbrJ.JJ' wil 'l"rJw~9P9 
(Ko u/op), lbw91."'l mwrwJ,._p1milp9 (oo t:.b~m), urkn'l"'-Pl"'-itP.CJ 

(t op), J.. nrnz1.nLJ' t t:.bmJ..JWL pwil-a£.n1.' 

W G=10000 K0mt U31 

{pJ' -ilp L91.b l"'- £. 'fWUIUI('~"b l"'- eitP-9-1!"'-" ilbrJJ1.n'l irP Jw-
1.'-"Ll! nrnzbl'''- t:.wJ'-r eil'l"'-itbit.f! if'P t:.wJht"'- J'Pp_pil J'w~brbue' 
OO.ch=20 fi, pu~ !_('P ~-il'lilbl'"- eitP-9-1!"'-"' illwn.=--=40 fi: 



500 

ieSO 

400 

250 

58 

kill 
'"" liLU.'I.II~>ft 'M" na 
''l ... ,.,. .. "'""'t 

'"' 

T 
h 

{frJ-'hfr r.,'lbrfr t_r/r 'hbrJ-J-J-'h 'l"r""-%frs'h eum UIII.Uil_UI'fr-'h.f!fr' · 

K0=0,04 ufop: 

IJL<;,bln4. phr4_-J- m4.1-L'hbrfr9, l!<;,'l,._<;,b'i,.J! t=6 op, %umUI'hw'h.p'· 

W6~10000 K0w.r~>tt=--=l0000X0,04X20X6=48000 u3, fru% 

W'G=lOOOO K0wwn t::.:iOOOOX0,04X40X6=96000 -ua, 
{frJ-'hJr L94.J.L"'-· mkn'ln'-fJJn'-'h(! 2_UI('tiL'htu%4_m.J !; UIJ<;,.[!UI<;, Jw­

Jut'hUI%' Jfr'htk "(' t_r/r 'hbpJ-J-J-'h W6 boUinUI'futtP/r k f.nu.[!/r fr'hmb­

'lf'utl S=f(t) %nrfr Jfrt_k b'l_.,. or'l/r'hUIUI£! tfr "UI"UIU1Ur4.nd LfrJut'h/r · 

f,utz4_wplfU11fri, J-tu4_wlfri,, IUJufr'h.J!<j,' Vl = 140000 u3, npfr JUIJUI<j,IU% 

L91"'l t_r/r funriiLP 1"'-'j,l! r.Uiu<;,,,._J !; hwn=0,60 u t 
/.frJ-'hfr L94.bL"'- mkn'l"'-Pt"'-<;,l! (tl) nrnzbl"'- t.-J-r or'lfr'htum­

'hbrfr UIII.UI'iJ9 .[!/r 4.rUI s 0 103=f(t) tnk'l_W'f('"'-" hi,.[! VI= 140000 U3
. 

( 'h%. 25 }: lJ ur-9 4.-"" A %b.nfr9 UlUI-;,,._,r h'h.f! A -:-1 'lfr""e' '1."'-'fUir..hn. t_r/r ­

'hbrMJ-'h boUin."''l"'J{Jfr'h (W6), Jfr'htk S=f(t) %nrfr r.bm r..-m4.bl£!: -

-I' r..-ur1_"'J-l! 9"'-19 t ur"'tfru LfrJ-'hfr .t_rfr J--4_"'ll! (V.) hwn 'lb"l­

.J!"'-J, k LfrJ-'hfr l94.hl"'- urkn'ln'-filtm'he' t1=0-1"=3A Oflt 

/.frJ-'hfr L94.hL"'- tl J-.t-'h-%-"frl"9"'-" lrfr Jfr .r-ue 'hhr~"""-"~" 
!; f..n'lfr Jb2_ (K0=0,04 ufop), J!n'-u t("'ul! 'f"l"f'Zfr"'';,,.J!; t.rfr r..-lbl"'­

J-Itbpbufr9 (e=0,0034 ufop) £., 4_brt_tu"llw, npnz J"'u'h !;l lfnrt"d !; 

LfrJut'hfr 'l"'"P'rfr Jfrt_n4_ (o=O,OOl u/op): .5trfr -n ""-4.-Le' 

V 1=t1(K 0+e+o) · 10000w.rh=3A(0,04+0,0034+ 

· +0,001)10000X20=30192 u3: 

tbpJ-J-4_UIJ- 2_('/r J-tutJtuL<j, UIJ'l "fUif..Jr<j, f..tu4_UIUUI(' !; Of''ffr'&UIUJ"' 

I' -1" fa.,.ur4_~J-fr'h, "'!ufr'h.f!'h' 
I -

Vtt.rb =10000w.r~1 • K0f1=10000X20X0,04X3,4=27200 u3: 

:,bur£.UipU1p lf'fr %nrn'-um'hhpf! LfrJ -'hfr l9 4_b l"'- e'h[Jw9 .J!m - ~" 
%ut'l""'-" b'h' 

. I . 
V1-VGhrb7f1(e+o) • 10000w.rh=30192-27200=2992 u3·, 

/.frJ -"hfr 4_hrfr'h I -r"'-Uf L94.b l"'-9 t.bmn u~-r..-4.-.e -4.-'lut'bfr!,­

ll'" f..nu,e(! 2_UI('IIL<j,UI~4.nt.-J !; £. 'hptu Jfrr_n4_ f..hnU194.nLJ UUIII('/r'h /UI('IIL­

ufr Jbt_' t2-To-tl J-.t-'h-%-Jfrl"9"'-"' UIJufr'h.J!'h' t2=10-3,4 6,6 ort· 

1./r"-'hf t2=6,6 or L94.-"" lfJ'hUI t.rfr hwn=0,60 u zhrurn4_: /.frJ-'hnur 

2_('/r Jz.,UI%UI'h funr~'-filln'-i,(! (hwn) "f"'f."fw~D[II'- eilfilw9J?11'-J 'hhp~d-nLJ(! 
mb'lfr!; m .. 'hb'h~~<J Lfr,/-'hfr -Jpn~2_ .r-%hrbun4_: t%. 25-n._J 11 ltlnnfrs -'h9 · 

b'h.[! 't-9'hn._J J' -II' 'lfr~f!l fro% r 1[14urJr9' J-ll 'tfrJ-e' '1."'-lfiUr..hn.t_r/r "hbr~eJ--
. • I~ 



.Jw'b W~ i.wnwqwj[ilp'bz lJ.I'l- JwJw'bw~uufpt_nsuLJ t.rP Jp Jwue 'bnt.J'b­

-Uf.bu ~'bbpMqp t:.n'lfl Jbt_ £. 'tznw ~npn .. uzn'bbpz J!pp WJ'f <twqwll! ~lfl'bp 

V2=t2 (K 0+e+a) l0000ww"=6,6(0.04+0.0034+0,001 )lOOOOX 40= 
=117216 u3z 

~J'f JwJw'bw'twJflt_nsmJ LflJw'bp Jht_ 'bhptt<tqw<t t.rP <twqwll!. 't.Jfl'ilp' 

V lihrb =10000ww" Kot2=l0000X40X0,04X6,6=105600 1f3z 

~bzn£.wpwp, qwp'ilw'bwjp'b t_rbpp r.nu.[!p wqwpznJUI'b Ufwr.p'b lP­

Jw__'bfl Jbp_ ~bp~1,}4_"',} t.rP J-.u.qw[/!. k itnpnLuzn'ilbpf!. r.wqwu"'p 'ttfl'bb'iJ op­

'fPII"'tnp II -11 r.wuiqUI<tp'b, UIJufl'&J!'b' 

Vl+V2=30192+117200~J47408 ua, 
~"'lP Jbp 'ilhp<t<tqw<t t_rP J-wqUIJI!. "'J'f Ufwr.p'b 't"''l.JmJ f 

V
I Jl 
fihrb +Vuhrb =27200+105600= 132800 u3z 

{pJ w'ilp Jb't jwpnLup nnnqJ w'b r.wJ "'P UfUit:.w'bp_qn'l 'bnpJ "''b' 

Ww" • M=40 X 4000= 16()()()() 1f3 1 

, ~bznk"'Ufbu, qwp'bw'ilwJp'il t:.nu.[!p wqUipznJ Ul'b Uf"'t:.p'b, LflJ "''bp JbJ 

""'hbp<t<tqw<t lrP J-wqwll!. UfW~wu t" Ufwt:.w'bp_qn'l 'bnpJwlfl9' 160000 ~-
·-132800=27200 1f3, . 

J!pp .... J'f <twqiiiJ/!. Ufbj(l.[! t 'ilbrttttqp LPJ w'ilp Jbt_ ilrw 'fUIWUir't'-­
. J ... 'b f!.'bfdw9.[!11LJ, nrfl zn£.n'l_nLfdJm'4e' 

t - 27200 27200 
3-10000 i<ow.rJ>t 10000X0.04X20=

3
•
4 

opz 

U.JuUfpunq, LflJw'bp nnnqJw'ii l!.'b'ft:.w'bnLp znknr[nL[i/JuL'ilf!. 'ttfl'ilp' 

. T=t1+t2+t3=314+6,6+3.4= 13.4 opz 

{pJwilp t.r...,Jflil t:.wzqb~znfl qrwlftfl'tw~wil r:.w24_ .... r~fls uww9 q .... .t 
,Jb<tnt[i/Jm'il'ilbre phpqwJ- b'b "''lJ"Luw~ 37-n .. Jt 

I:J .-. ' I 

""' 
I:J 

J.pJ'w'r.ft J!r/t ,,J ..,-;, i''l 
o::. I ..,.. ____ ..... ____ 

"1> i' ......... ~ "1- thr-t,.-f ... .t fr/t 
nnn,Jw\. fu ·•rnLfil Jn&.-

"1-~ ..... '-~ 
!"1- . 3 ~ 

3 • 
... ~ I:J!' 

... . "1-l;;' <tw-fwtf! 'tn-
.J wJw't.w~ tu- "'e LftJw- ~ ... ---- ! ""' ~"1>":> .. ~; ~ -~ ... 'I .. ['nLu-'Lirl'/t -~/r .. 
J /tfng'hhre 'f,,.LJ (J) 'I ....... ""' 9 ~ 

~ '-

""''I~ 
=......-. (J3) 

Q(~ 
-«. ..,. o:.. I 

~-- .. ""' ..rJ:.. ...,...., 

6'iblnL 
h1=0 0 0 

tl=3,4 
0 0 

hw"=0,60 140000 40 27200 30192 .I, 

,..t.,'r.lr[nL hwn=0,60 140000 40 t2=6,6 27200 30192 
"132800 147408 .. 

"'"'"'l''t-fblnL 
hwn=0,60 1~0000 40 

ta-.=3.4 132800 147408 
h=O 0 0 16COllO 177600 

144 

S!pwt:.wqw.[! Jw'thrbup 4_rw [ilwpqwJ J[il'bntnrznw Jfl'b wk'ln._J'iJb­

rP9 wnwt_w9u.J J...,~bpbuw 1p'b l>nuJ!f.• fl'iltuthu 'bwk qhznp t.rP it,.__ 

mw~JIM'iJ l>wJwr 'twn.nLs4_nLJ t t_('UIJpw(': ,IJLWUI~"UI,} f_{',('f!. ltwpn'l_ h'iJ 

oqznwqnr.}4_ht fl'btUfbu t.n'lbrfl nn.nqJw'b, wJ'iiU[hu t"L t_pwJwznw'twrwr­

,J'w'b lt.. ,.Jl 'bUfwznw~'bbpnqt 
JlrwJp,.rP Ufwznqwrl!. 'twnnLs4_n._J t qnqwt:.nqznp, Anrfl 't.uJ 'fh-

mp L...,l~nLfiiJwJp' wJb'bw'bb'l wb'l"._J, ~r.uJpwrfl .2.r"'t:."'qw.[! Jw'thrh­

ue Ufhm.[! I; pwqw'tw'ilws'ilfl w'ht:.rwJh Z"' .[!"''b"''t.P p_nLr uznw'ilw[nL r.UI­

rlwpl JlrwJpwrfl .UU[.Uf.U /_dwup 1._ UfUiurqwrfl tnUI't f!.'iJit.UIJ f('nL'i.Uif!. 

·'ihzn.e I; P"''i"''tw'ilwtwf w'i.p_rw'i.sPlt Lfl'i.p, "l'Ufh"'l.P t.rP tf.f.turrJ"''b 

rnrnLIJtn'ilhre tfl'ilb'i. 'bqw'l.w'lnLJ'il t"'PP' BUI"i.'t.UILP 1;. nr Uf"'"'"-"'rP 
~"UI'l.IMfnLJ'il Jw4.-LP Uf"'JJ .u'b'ilhruLJ p_rwJ P"'l'l!. nL'ilb'bUI JbJ znwrn'lnL-

rtiJnL"bt 
t"'JuwqJJw'il JwJw'bw~ t:.nrfl'ln'i.UI'tw'il'ilbrn4_ t:.Uiwwltwq,}p 4r-

"i"'zn4_.Urfl tnh'l_f!. 'i.zw'bw'thliiL9 /:,burn nrnz4_11LJ I; t_('Uif',UI"UIJ! wqw'/.w­

'iJp Jw%"rhue (F ~u2), 
U -ithpbuwJp'il t:.nu.[!P9 p_rwJ pw{'p Jh1_ znwr4_w e<ilfilw9J!"LJ lt,L_ 

nwitt/_·n'l tJ'P Jwqwlf!. 'ttfl'ilp' 
V1r=F S 11'3 

• 

npwh'l_ S-e Jw'tbrbuwJp'il t:.nu.[!p 'ilnpJ,.'b J;, wlufl'i.J!'il' Jh't rlpw­

qnr zn"'r"'tt,._p1,L'i.fls t:.nun'l t.rP J ... q"'ll!. (u3f~u2), "l'l!. 

'twrbtfl t nrnzhL tr"'t"'rfr-'tw'il 'fP"'"ul'i.hrfl "'"-l"'L'ilb­

rn4. itwJ pw'i.,.Akbrn4_t 
~rwJpwrfl Jwq"'ll!. nrnzbLP" Ufbw./! 1; r. ... 2qp ... n.'ilbt 'i.wk Jbn­

I...,L Jwq"'LI!.• "r"'b'l uth"'J! 1; 'tnL,..,~qh'il lf'"'Phr, .. 't'ilbret 

Jlr-Jpwrfl f!.'iJ'f{:,IU'iJttL(' Jwqwl/!.\ 

\1pu~~\!tP-f-\1.rhn• 

tr"'Jp-rfl oqznlll't.Uir J ... qwl/!.' 

V., .. = V pG'I- V .rh"-V t•P' 
npznb'l Vljnr-1!. trP 'tnrnLUur'ilbrfl Jwqwl'b t ( 1f.f.turf'"'9""' k 'l"L"l'Zf.wsn .. J) 

tllu.m'i-rP t"'rfrbre (pwpApnLfiJnL'ilf!., br't-rn .. fiiJnL'ilf!., l"'J'ilnL{JJnL­

'ize) nrnzn._J b<i.' ht'ilhtn'i. uwJpwrP e'i.'fr...,'b,._r J.urfwtf.9• wb'l"''il.t!P9 

J.. 'b J"LfiiP9 1 

luGqfu I, 9-lm'l"'"''b"'buw'tu.~'il ltnL[tniiL('.u'ilbrfl nn.n'IJ,.'b 'i.Uf"'"'"'- _ 

ltnq o't"'"''l"rtt4_blnL I; . wqJwl il'"'f)wqw.[! Jw'thrhup . 'ir"' [Jwrfrqwd­
J'[il'bnlnrmw1p'b tnb'l_nLJ"i,brfls wn.wt_U19Ul,} t:.nu.[!/!.1 "('/!. 'tiiLUIW't4_h[nL I; 

il'"'Jpwpp Jbp_t U.n 'i.Ufwzn.u%nr/. Anrn._J 't"'"-'1L94.nLJ I; Uf"'"'qwrt 
Srqw.t t lf'"'.fP-rP urhrflurnrP"'Jf. r,.,.,,.'t.uqpttf!. t:.nrfl'ln'bur~w'b­

\4 
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tbrmf, "r"t9 ,..<;,~nLJe' h=2,0 u (G~. 2G): .l!r"''"'1"'J! JUI~b1,bu, F--22 2 · c -- · ~u' t,"'z1-r~"'JP'h .r ... ~brbu,..Jfr'h t,,u-1!1! 80 % "'"1"':,"11iuJ,._filt"''i. 
'fh"f.j!IILJ' 5=26000 tl3j~U2z . 

- J!f'UidpUif'f! 'j,,..fuUI;,Jbln,L f!'j,/ifiU9J!IILd f!'j,Lnf'111Llj t- "f"'UJ·1,;..f'P urb'l_f!J 

"I'" z111L•I t.r-J P"'rP LnUif'"'l'ILfiJ JnL'bf!, tr"' Jbt_ ~IILUIIU~1-.t mwrb~w"ii 
t,,u.J!fr J,..1,..LI!' t_rLUJ PLUrfr o'lur"'~wr J-w1"'LI!' nn.n'lb IP ~:,, 'lwur,"..p,..J-nL­

fJJn'-tl! !._ "fWur1wrfr /)pJtw~Uib }_wphf'f!l 'UIUJifUirfr urhtff! J!'j,Ul[IIILIJ' 

ht J.nrfr wJbf."'th'l_ dUiunLJ, npmb'l_ l)"f'P'l"t"-'~"'f.t£pf! PI'"'~ "'1hLf• 
"tfUJ hi.: 

. s 1-.J I)UIUJUI~UI'lJ-fr /)pJ Ulb 1rUI "fU1/)IUb2_1NLd ~ nr n zh l j'_p&Ud ptnrfr 

t.t"'r".'1"r ur"'f'"'l'ILfiiJ'ILtf! 1.. t.rfr t,"'J"L"L J-~hrhuer 
'1-r"' t,,..,r"'r ~-n.m9nLJ bt t.r"'Jpwrfr tfuuf"'LP 1.. t.-Jb-L"L 

J-~hphufr ~nrhre' ~-fu1-J t.r"'JP"'f'"LJ h'lwJ i.f'P J..,~"'f''l"'~fr91 
''"rhre ~-n.m9hl"'- t."',r"'r "IL"'tfrJhurrn1 "f'"z•nJ ht J"Lt•w­

l!"'ttl"'r '-nrfr'l.nt"'~"'tn1 "f"'f'w'lJ-1,..J- J -~hplw{! ( (0
1

, w
2

, ~3 ••• wn)i 

u,tml)hurk "1'"2.""' ht t.wrk-t t.nrfr'l.ntw~-'i."bli " "" "- h'l"''* 
zbrurhrfr J-,..1LUtthrl! (V)z- - r 2 
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t 
V=-hw1 u3: a 

1/f.ws&UJ 'zbrurbrp JIU1&Utbbf'f! npnz•fnLJ bf. l)£uri..JW[ pLUbUIJ.£.n1' . 

Vn=-1-h(wn-t+wn) tf3, 
2 

!ilrfr t.-1blm- "-~brbutbrfr 1.. J- ... 1wltbrfr t:.wz1"'1'~P "'1''1/"'-t.J!tbrl! 
phr1aud- bf. UUI.JnLUIU~ 38-IILdl 

1/. '1. I " L u .. + 38 

~ni'Jrf.rt- l;ltl' .. fr ~/'" (,..,,._ Ufo!}'i. Jw~- l;l.l' ... fr 6-uu[wu )ti' ... JI',.I'fr p .... ,. 
'bw~ ... 'i.- "wuu•,.L- /"'- Jw-tl.- "~'""e ro.rh '"l'fr'lft.-,. .. , ... .-,._ """t"''l"'-P J"'-""e 
'J,bl'l! p, .. ,_.-,.e• ri.ue_' (l) ('"''l"'l' .J.lj .,./'" JJofl.' v JJr-,.tl. "'"I"'L t;,_ 

h(d) ( ,..,,,,. .J.2) ('"''l .. l' .J.3) l'fo'l""""'+•""e 
('"''fWf' dlJ 

2 3 4 5 6 

99X 0 I 0 
1000 2 lO 5 7 7 
1002 2 36 23 26 33 
1004 2 110 7J 146 179 
1006 2 240 175 350 529 
1008 2 500 370 740 1269 
1010 ~ 700 600 1200 2469 
1012 2 1000 850 1700 4169 

IJ.'lJIILUIU" ,'JS-Jr 1 !._ 3 UJ11Lb&U~bbf'p ur11w1tbrn1 ~IUiliiL911LJ b"ii,e 

-a•fr t:;,..lbl"'- ,J'M,~brhufr Jrf.urbiJ:r"'L ~"1'1!• fru~ 1 1.. 6 uJttLf.w~tbrfr ur11"'l­

~brn1' lf'"'Jpwr~ J,..1,..Lfr Jrf.inbiJ:rwl ~"1'1! (Gq. 27): 
9-r-1/>Mfr wpu9frutbrfr LUiliUb9,J!P 1r"' urb'l"''l-f'"LJ ' b"ii.e tl'fr 

·'-wtblnL J"'~brhup (1 uu 100 t,,..'l"'l' u2
) 1.. lf'"'J'P"'I'P (1 uu=500 

'-; "''I.UIIf' ul) .l.rJb.ef.bf'/!, pu~ or'I-Pf."'urf.brp UlllUib9.[!P ''f'"'' t:.nrfr'l.n"iiUI­

IJ"'f.f.b-rfr (l uu=2· tf} "'f'J-b.etbrl!: 

U [ilf.nlnrmwlf:'b urb'l,;_J1,brfr9 lf'"'J' P"'rP J'b2__ ~rrLmw~1"'J- urUI­

rhlt,.."ii t:.nu-l!fr J-... 1 ... ll! (Vtr)' 

VtP=FS=22X26000 =572000 u3
: 

S!rwJ' P"'f''tLJ' "l"'l),..f.2.1"'l .ewf.tu~"'-P I"'JP 2."Lf' ~rrunw~b L"L t"lw­

mw~m/ f.wJuUiulbu1nLJ t" rrL'hbf.wl "1'"2. lf',..9"'-9Pl urUir"'l"LfiJJnLf.• 

nrmh'l "f.bur.j! t- ~nLurw~1/sf. t.r"'Pbf'nL~f./sf'f!l lJ.J'I- J-,..1,..LP Ultr.~UII11Lfill"'"* 
"f.Uij,/ tubbbrnLd f_('IU,/ P"'f'P ptuufr 'ff'nLbUif! "f.W2_UJ"f.IUb1rrLJ' t- UUin.tblnLs 

1.. i.h'll!bf' 'l"J ... irwlnL9 : 
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S-r1- e'hfii-9.[!"L" 2.r"'"P"'P" Jb2. JrrLUl.[! qnptln'l tr-plipnL~­
'bbrJ. tl-1-ll! ~UirbLfr t npnzbl p,.'b,.a£.brn1' t:.-z1J. Uln'bbln1 2.rfr 
"''lurnptn[IJnL'b[!t • 

11' nurUI1nr "-z1nLJ'bbrJ. t.-J)ur ' JbnJ"'l zbrurJ. P"'rarmP JnL'bf! 
"i"'ur1"'l'P Jnur ~"'rbflr t f!'b'lm'bbl Jp'bj_k 2-2,5 \C: C'b'l'n'bb'b.e 2,5 \C, 

nrJ. 'lb"'.[!"L" 2.r"'" P"'r" JbrLJUil zbrurJ. rl-1-LI! ~LJ.'bp \ 
V uhn=24000 lf3, np[! f,UIJUI"JUILrrUIUfuUI'iJnLJ t 1000,5 \( 'iJp;_J.'i# 

('b~. 27 }t 
J?punf P"'r" e'b'lf,UI'bnLr rlUI1Uiu~ ~LJ.'bp \ 

V I'G'l= V tr+ V uhn=572000+24000=596000 lf3 
t 

1012 

101~ 

1008 

-::; l0Q6 
"'-' 
c.. 

. >.3 1004 
~ 
~ 
:s I 
J 
:s t 

. ~ 
c:; I 
C'i: 1000 I -"-
c.. I c w ..... 998 e 

0 0 0 0 0 0 0 0 0 0 g t\l:l.UI"' 
0 0 0 0 0 0 0 0 C> = .c'l - c-1 

.., -t' ..... 1£1 .... 00 a>, .... 
· o ~ § 8 ~ C> = = C> =V 

C> C> C> c::. 0 g ·~ur· c::> C> c::> = on = ...., ..... - ..... C'ol C'ol ...., ...., ...,.. 
"*' .... uJ 

J?putJ putpp e'b'lf,,.'b,Lr rl-1-LJ.'b ,_, UI"JUILrrutuJu-'bn'l 2.PP J -~~P'l"'­

~" 'bpzf! npnz1nLJ t rlut1tuLJ. fr'burbqp"'l ~nputqrlJ.s ('b~ 27): 'J-p,. t.ut­
Jutp f!'b'lf,"''buLp tlut1"'LP utpJb.[!/! (5Q6000 \C3

) inb'l"''JpnLJ b'bJ! "'Pu9pu- . 

'bbpp UIRUI'iJ9.[!P 1ra~ (a), UIJ'lurb'lp9 LrrUI'bmJ b'iJ.[! nL'l'lutfi.utJIIU9:'fpt)' 

Jfr'btk 2.ru"IP"'PP rl"'1"'LP ~"P"''ltlJ. !;.bur ~-ur1blJ! (b), UI"JUI ~ 
li.nrJ.'l.n'bUt~ut'b qptl' Jp'bj_k or'lJ.'butur'bbpp utnUI'b9.[!/! ( C)t lJ;,,.s1nLJ !; 

1.r"'JputrJ. f!<j,'lf,ut'bnLp ,),.1,.LJ.'b f,,.Jut"iuturutuJuUI'bn'l 2_pp t.utJblnL Jut­

~ bpbup 'bJ.ze' 1006,3 \l': 

J?pwJputpp 2.rfr f,UIJblnL Jut~bpbue npnzbLIIL t.utJutp · b ~l.urJ.!/ 
1111u'bnLJ l.'b.[! t.nrJ.'l.n'but~ut'b qptl ·(t.-~utnUI~ nL'l'l"Lp JutJp)' Jp'bj_k t_r/! 

l 

4 8 

l;,utJblnL . Jut't.brbup p'burbqputL ~"P"''ltlp t.bur t,,.ur1bf1! (d), ~J'b,Lt.burk 
utJ'l lt.bmJ.s J.2.bs'bmJ b'b.[! "L'l'l"'t.utJU19 utpusfru'bbpp "'n"''b9.[!P /P"'• 

UUIUis1mJ t e ~b;,(!t npp'iJ f,a~JUI"JUIUIUIUJuUI'biiLJ t 275 I;,Uiqutp \( Jut-

~bpbut 
J?pu..Jp111pp O'fUrUI~Uip t)UI1Uifl! ~lp'bp' 

V .,.= V I'G'l-V uhn-V ~·r' 

npurb'l V t·l'-e 2.r"'JputrJ.s 2.rP lt.nrlnuur'hbrfr tlut1utz'b t (floJ.Lurr"'sfr~ 
1.. 'l"l"P2.PutsmJ) !.. npnz1mJ t 
Vt!'~ =Wuh • h~·r P"''bw \kn1, np",b 'l 
w~~1-e 2.rutJpa~rJ. 2.rl ;,.1bLnL Jw~brbup JJ.2.J.'b .Jbtl,LPJ"''b'b t 

urutp1u.~ e'h/!"'9./ •LJ, 
ht·r-/! nnn'fJ,.<j, f!'bf!u 'l.[!"LJ f/oplurpJu.~'b J.. 'f"l"P2.f"u9J"''b 1r"' 

b'l',.,,) ~npnLUtn'hbrJ. z' r ur'b t !.. t.-1UIUUir t L5 ll't 
J?p,.Jputr/J 'lrP t.a~Jblm •I'J.'lfr'b Jw~bpbue npnz.bptL t,,.Ja~p ulte'i 

pmJ 'lur'bmJ b'b.[! 'hr"' ''"''~"'r'l"'~P 'bJ.ze' 

10C6.3+ 1000,5 = 1003.4 \Ct 

2 

J?pwJputpp 'lrP ,f,.ltbrbup fr'Uurbqputl lt.nrJ. oiilmpJ"'JP euur 2.rfr 

JUI't.Uif'J"'~" dP2_P<j, i.J.;J. npn;_mJ b'iJ.[! 'ilpUI'iJ f.tuJW"JUIUlutUJuUI'b ut 
t.,.1b1,;L Jut't.hrbue ( euur Kmn), "f/! t.-1"'""'P t' w.rh=70 t.utqutp ll' 1 

J?pp lt.nr•ILuur'hbrJ. rl-1-ll!' . 

V t•r=70000X 1,5= 105000 \(31 

J?p-Jputpp O'fUIUI~utp t)UI1utlf! ~lp'Up' 

V .,.=596000-24000-1 05000=467000 \(J I 

li.J'l.[!"''b 'lr"1 "'bur.e t trnn'l1h'b "''lJ"'"ut~ 39-nLJ pbr1"'rl 'IJ"L-, 

'l"'m'burb uut~ut'b ~nL l"'"Lput'ilbp f!' 
1}. 'J/ rr L U Ill It 3/1 

CJ.J"L'J''""f''zl- ,·-~···-\ '-l"'-'l"'"''it"'huwftw'it 
~P"''lhflp"'~ n ..... ,J .... o;, "'"""'~ ... 'it 

,. ... ~ ,.,,.,.,_ fi,.,,,J..,'it 

't"'-L"'"'-.f'""'it"pe 
.,..,,...,.)nL- 'itnpJ..,~, l(nL£UNI''-f,.._ 17;~~r 'it(s~-;) Pl"'-'ite (%) (d~fli) 'ithpe 

U.l'itw'i.Ufflo.u'it l"f'"'i.l 10 3000 
'"''"'""''- ""J'lfr 

30 5000 

I (l,..'if!..,l'"' lfr'it 20 · 5000 fi..,.,J,.,J,.., J.urrmUI- 20 5500 
l"''-lulr l' ftn L L""''- l' w'itlrp 

""""l"'"'fl"l'"'it 10 
t 

3000 ,.,,..,,l/>/ti 10 2500 
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I 

fln.n'lJ-'i. J'frtfr'i. ~zn.I{IUtt 'i.nprfiU'i. npnzl{uuf t f.bmiLJIUL p1U'i.IU~£n4_' 

M ·M1(X1+M21X2+M3(X3 • • • • • • • M·a .r~ n n ··t 100 , 

npmb'l M1, M2, Ma···Mn-1! Uln.IU'i.Afr'i. ~"'L"'IIl.piU'i.brfr nn.n'lJ'-'i. 'i.nr­
J'-'i.bp'i. b'i.. 

(Xl' (X2' a.J•••IXn-/!' ~"'-l"'"'-PIU'i.bpfr 'I.PIU'lb9p1Utl tn1Up1UtlmfiiJ"'-';./! ( mn~nu-
'i.hpn4_). 

M _3000X20+5500X20+5000X50+2500X 10 
445

0 .rJ ~ 1 ~~~t- = u /•11 100 . 

l; [ilh t.r-J' P-rlr9 u'i.l{n'l nn.n'lJ' IU'i. ufrumbJ'p OfUIIU~-r 'l"rtt"'l"'-­

p,..;-;, 'lnrtt-~fr91!' 'Yj.~.80, -"1.- n-,,,,_-;. PP"'-"'"';., tnrJ'-'i. ~Lfr'i.fr' 

M"= M.r~:_= 4450 =5562 u3jfi: 
'11u 0,8 

:,hmiL1Up1Up 1 lJ'IUJ'p,..pnLJ' ~"'-"'-~4.-tt t_pnl{ f.'i.wf•IUI{np t nn.n'lhl 

467000 =84 fi: 
5562 

'~-~~·4.-rfr umiU'i.9i!fr9 J'fr'i.tiL t.r-J' P-rfr t.rf. r.-,h L"'- J' -~brbufr 
~J'h'b-t.hn. ... •Jnr ~b"'l! L= 1,0 qu ,· ll'-J' P-rfr l.rfr ,..J'h'i.-p,..rAr .r -­
~"'r'l-~fr 'i.fr2.1! 1006,3 u t, :.n'l-J/r'i. "1-"'4.-rfr t.frJ"i.-~-'i. /.IIUtfrhrl! 

nrn zh L"'- f,,.,J' -r l!'i.'lnL'i.ntJ' b'i..[! fil-9 zh"lfr 'l"rtt-~fr91! \ -:p=3, fruit l.,r zh"lfr'i.l! \ rp -:--2: 

S!r-J' pwruuf, "1-"'"."'rfr J' ""' · IUn.IUt_,.,9 1Utt "'Lfri!fr P-rar,'-fill"'--;.1! 
nrnzmJ' h'i.i! IJ. lJ.. ~-J'-pfr'i.fr f.bm/._/IU[ p1U'i.,..AiLn4_' 

hw~•7+0,1L=0,7+0,1X1~.8 tV 

ll.Lfri!fr · 'i.frzl! ~Lfr'i.fr' 1006,3+0,8=.1007,1 tf, 
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e-;.'Jm"iJbfnll lf'IU911<9frt "/.IU2_1UP 1,1 U, "/.IUUI"W"" ~wuliupfr ,'i.frzf! 

~Lfr'i.fr' A · 1007. I+L i = 1008.2 u (liq. 28)' . 
"1-ml{.urfr P""rArn•Pi"'-;.1! ~Lfr'i.fr, 

Hut=A-Aut=1008,2-998=10,2 u, 

npmb'l Auf"<;. "'.IUUJIIIUrfr t.frJ'.f!fr 'i.frz'i. t £_ f.u.~I{IUIIIU/1 t 998 Ut 

'f~ml{u.~rfr ~urm-rfr l,..l-;.,,.p,,._-;.1!' 

AiLn4_' 

'fa.w4_-rfr t.f,J'.f!fr Lwt'i.n•[ilt•n'i.f!' 

B= b.+ (jlr Hut + rp 1 Hut =5,2+3X 10,2+2X 10,2=56,2 J, 

'-"'4_-rfr J'nmlUI{np tt~»I{IUlf! ~-rbLfr t npnzbl f.bmiLJIUl p-'i.--

w u1 =I.HUf t(b + B)=0.2X10.2X210(5,2 t 56,2)=26304 uJ, 

H"'-i. "'.wu•4.-rfr _ ... J'bi.-J'h~ P,..rArn'-PI"'-i.i. t (Hut=l0,2u), 
/-(!\ "/.Uitni/IUrfr hr~IUf'nlfiiJtiLil(! 1Un.IU'i.9.f!"'-J' (/=210 u), . 
),_ <;.' 'l"rtt-~fr 9 · t, t1-frr4_urtt "'.IUuri{IUrfr urb 'JP mb 'l-'lr-~w'i. 

Uf.1UfJ'1Uf.'i.hrfr9 , /._ UJIUUJIUi.4_11tJ' t o, 1-0,2-/r UIUf,J'IUi,f.hrnLJ'l 

Fhr4_wtt orfr'i.-~nLJ' f!il'l"' f. hi..[! A= 0,20t ·. 

Jln'-f'f! t_r1UJ'p-rfr9 nn.nfJ'Uii, l_f'Uii,9i!fr tfbt_ f'IU9 filn'lf.bln~ f,..,.­

,{ -r "fUIUJ ""'"" J'bl. 'fr4.•nJ' t trfil n'l F"'l"""'~-z-r• nrfr mb'l"''ll!r.:. 
,f ... -;. P'"rArm[iJ tm ill! t.-J' -"l"'"'"'"frr-'i..nJ' t Jhn.t-L tt-4.-Lfr J..,~-r­

'1-~fr 'i./r;_fr'i.t lun'lnl{u.~fr ,t,..trfr'i. 'lr4.n•J t +,-~ ... -;., "'wf.wilt4."'l tt-frrue 

l'w9 filn'ltbl"'- f.wrfwrz . 

lln'ln4.1U~" Ulf'U1,1Uffrtlf! nrnztJntJ t f.bm/._JIU[ f,IU"IUIIIUf'nLJfr9' 

Q= gG Qwn 
ICXXl'iu 

. 84X0,5 0,0525 tf!Jtlpq. 
lOOOXO,B 

Q6.i,' . nn.n'l4."'l 'i.bmmn mwr ... ~•nfill"'-<;.1! (Qu=84 fi), 

Qwn-/! \ t.fr'lr"""'l"~Lfr IU , ... 4.hl'"'l~"l'i. 0 /''lfr'iu .. me (qwn=0,5t/tl.Pli 
t;.b~m-rfr'i. ), 
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'Y/11 -fl' nn.nqJwfl ufruurbJ[r oqUiw~wr qnp.J,n'lnLfiltwfl qnptt.U~fr!JI! £. 
r,.IIU"IIUUUir ~ 0,8, . 

p.-fl' rJ. ... fuufr qnp.Jw~frse (e'h'J"Lilk'b.f! p.=0,62), 
~-e: fun'ln1-~f u~qpfr J/Uiufr J[rpjr'h i.'bznLJl! (J!'b'JnL'hhiJ.f! 3,3 tf), 

1~1! fun'ln1-ltf LwJ'hwtw'b r,.wU11-J.f!fr "-ftbrkue, "PI! tcfr'hf' 

Q 

lun'ln1w~fr urpwJwqfrJe • ,D= V/ --!-w­
=0,116 tf: 

I/ 4X0.010i 
v' 3,14 

llurw'b'l"'rurfr r,...,,r~.~~awJ'b fun'ln1.w~fr urpw.!wqfrtte f!'b'JnL'hnul b'h,e 

125 tftf k 1.brwr,.wz1mJ b'b.f! 'bpw ll'fl"'l'IL'bwftnLfJJnL'b~: "'~.~~t.w'bt1n'l 
.Jwfuul! pw9 filn'l'bblnL r.~.~~,r wp ll'fr UJpurwt.b'lnLJJ! ~wpqw1nr1.nLJ !; pw­
ftw'bfr Jfrlnsn.J: 

lv& .. far I. t/'nzfrwswJ ,fl_UI~ ltw1wUJ.JUI'lUIJfr'h Ul'ltfLUJ r,."'ll! • "l'f 

J-1-~•Jfr'b ltzfn.e' a=L25 m/tf3 k J~.~~ltnmltk'hm-fllmile' A=50%. llfUI­

rmfl-~nul ~ ( J!UU1 zbpurb ffr) f,.bur£.JW[ .J!UiiJUIItf w'lb(' ( IU'lJIILUW~ 40 )' 

-rurwf...,Jur1UJJ urnltnu'hbrn1 tnr f.n'lfr ftZ"f9: 

~'"'" :.bp.,./r l'l! 0-20 20- 40 40-60 60-80 80-100 
. 

~nlruw~'ilhpf 

MgS04 I 0,091 0,05! 0,04! 0,041 0,07 

Na 2S04 I 0,30 I 0,191 0,261 0,251 0,41 

NaCI I 0,881 0,50 I 0,441 0,581 0,66 

~n'lfr 'lwzurwJfr'b u UJr,.,r w'bu•Jfrb Junflw1nL'bwftnL[il J"L fie { qpnLflurw­

Jffl tl'lirfr 3 tf funpnLfiiJ-fl J'wftwr'lwftf 'lbllf.f!nLJ'} k ~.~~nl[~.~~ fun'hw1.nL­

p JIIL'iJ/! (!UUI zbrurhrf pbp1wJ b'iJ Ul'lJIILUUI~ 41-'!L,/ ( IUflnUit,.UIJU11Uit) 

urnftnuilhrn1 t"r t.n'lfr ~znfrs): 

~,.,Jt :lrp-
8 0 0 0 0 0 0 0 0 0 0 

"'"l'r.(uJ) 0 0 0 0 C'l """ <0 00 0 C'l """ <0 co 0 
C'l ""' tO co .- .... - .... .- C'l C'l C'l C'l C'l "" [u n 'z.,u t{,. L- I I I 1 I I I I I \ I I I I I 
0 0 0 0 

l~ 
0 0 0 g 0 g 0 ~ 0 0 

fJ J"''j, Uln- C'l ""' <0 0 C'l """ 00 C'l tO 00 .... - - .- .- C'l C'l C'l C'l C'l 
ftn•t! 

rwn 133,2;32,4131 ,3,29,5,27 ,5,25,2,22,4:22,4,27 ,(1,28,8)31,2,33,2 35,3,36,8,38,4 

1J' wqwftw'bnLp 1w'b r.wqb9Jw'it umnpf'b qnuriiL wtfb'bwJ'bJ pwpapnL­

filJnL'it[! 1,4 tf l;r ~"'If :f>frLurpJw'b qnpJwftfrsc' K =0,00001 tfJtlplp 
CJ.pnL'hurw Jfr'h ybpp r.w Jb lnL 'iuufuwqJw JP'h 1fri.wftp'b Ufb ur.f! t f.wu'bb l 

L11UsnLJ'f.s T=60 or t,.burnt 
flpnzbl L.JwsJ'w'b 'bnpJw'b, 'lrb'h'hbpf urb'lw'Jp.!w'b· funpnLfiiJm'hc, 

"j,('UI"j,9 J'fr'l£. . b'lUIJ t;b;.UI"nrnLf!JnL'it(!l UJ('LU,/LU'It}-f tfbJnLfiiJnL'bf! h 

[Jb ,enL[il JnL'bJ!t 

ll.'lW'[('~nLJ b"j,.f! ""'Jf 1.bpfLf 80 UU zbpur(!1 npn.Jf;bur£. nn.nq1.n'l 

t.n'lluJ'wue l'[w9nLilf9 l;bUin Ufb"'.f! I; qPw'lb9<Jf IJ.wzurw<Jwrw~w"ii 
~nL[UJIIL('LU'bbrf 9UI'fl.f!WZ('l_UI'itwnni:.fil JWJ' ~: . 
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u'f_"''fl'ft1n'f zhrmJr 'f"',ZUltuJfr'b Utut.J'tu'btutJr'b fun'bull/}tL'i.tu~IIL-
PJIIL<j,f!. fttJr'i.Jr \ 

Wwn=100H(lrwn= 100>(0,2XL25 · (33,2+32.4+31.3+29,5)=3160 u3jfi 

l>pr"- ""'Z'i"'rit"'JJr'i. "''I 1!.-;,'1,~-;,,._,r b'i.l! NaCi-e, nrn1.t.bmiL <;,,.. 

,..J'b'bu"(b"'u"'ft"'r'b t P"'-JuhrJr t. ... ,r ... r iL .[!"'<;,"'/i"'"lbu 'lbr ... ~znnLJ' t 
tuftmJr1. zbrmiiLif: 

u'l"''ll'ft1.n'l zbrmtiLJ' NaCI-Jr .[!UI'i.Uiftr. L1"'9"'-"Jrs tuntul_ ~"''l""'-" t' 

S= 100X0,2XL25(0,88+0,50 + 0.44+0,58)=60 mili: 

NaCI-Jr fii"'-JlWUlrbLJr u ... t.J' ... 'b ... tJr'b tunw'l.bl"''l"'-1<;, .[!"'<;,"'~/!. 80 ull' 
zbrmJr t.wJ'wr f!.'il'fiiL<j,h<j,.[! 0,05% (t_n[' t.n'f_Jr ftznJrs), WJU/r<j,.[!<j,' 

Sp=100X0.8XL25X0.05=5 m/ fi: 

~"'2.1./r tun'ilbtn'i., "I' L1"'9';ufJrs t.bm, 1.hriLJr zbrme (t. ... mft"'"lbu 

. "-"'rbtwzbrme) "'"-btJr 2."'"' ft"''l"''ll'~'i.Jr, .[!w'i• ilbr-1!"-Jrile, ilr"' J'b2. 
NaCI-e fttJr'i.Jr o,05%-Jrs "l"'lt ... u' 

l::thftmrntJruiJrft zbJ'.[!'iJ f!.'iJ'JIIL<j,f.<j,.[! f!.Utn ~b'J['nJ9P ).=0,145% 
lnu}n'l 2.rJr J"''i"'LP9' Utu"lJrun'l., /)n'll!. J'Jr'btiL 'l"'l"'"'Jfr'il ut»t.J'uJ'iltu!Jril 

· fun'ilw1.m'btu~11LfiiJn'-'bf!. fun'btu'l.wsilbl"'- 'lb"f.[!'ILJ' wili)r"'Jbzm t t.n'l"'JJr'b 

ftn.t"Jr'J'ilhrJr ftn"''l"'-l!"'sJr"'il "'"l"'r:,n'l.ht"'- t. ... ,r ... r o-so uu z"r"'"'-" 
,:,._iJbiJ ... L NaCI-Jr t.hm"-J"'L J!"'-;,"'~1!.' . 

S \\
1 /, 

k= wn--
100 

3160XO, 145 4,58 mjfi: 
100 

Cii'Jm'ilhtn1. i'i"'s"'-J'ilbrJr fi1Jr1.c' n=6 ·(3-6 or e'i.'IJ'Irl,._m,brn1.), 

ln'-l'~.[!UI<;, }_Jn'-r L'i"'9'' UJ'b 'ln'lw'b (a) ftnrn z'i.Jr J:.butkJWL w'bt.w1.wuwrn'-­

filln'-'i1Jrs' 

Wwn(y/ ~ -l)>a>Wwn( V ip -1) 

316o(}/ 6o -1). >a>316o ·v 60 -1) 
4,58 5,0 

1694>a>1625: 

-l,hpq'bmJ' hi~.[! uurnrJr'il uult.J'w'ile' a=1625 ll'3jfi •. t.huriLwp.wp 

t'i.msJ' w'b 'bnrJ' ,..iJ ~LJri~Jr' 

M Wwn-Wo+na=3160-1730+6X1625=11180 tf3jli, 

npurllt. f.n'lJr wn.~w fun'bw1.n'-fiJnL'il[!' W0=100X0,2XL25(14,41-
, +16.8+18,0+20.0)=1730 tf3{1i: 

flrnzh'i./! uu/.brJr .[!UI<j,UI~e 0,8 U f,n'l/r zbrmnuf t1.tu!Jn'-J'Jrs t.bmn1 

J.'bt"thu '/Jrmb'b.[!, NaCI-/r .[!"'<;,'"~/!. L1"'9n'-J'Jrs t.bU:n ~'"'l,r,._,r t' 

S - S W~m 60X3160e =5 m{IL 
P (W wn -t-a)'i (3160+1625)6 

nre t.n'l/r o,8 u zbr"'"'-" ( 10000X0,8X 1.25= 10000 mfli) ~w'l""'" I;' 

1~. 100=0,05% tnr t.n'l/r ~zn/rs "-
31
!0 · 100=0,158% yfo 

~zn.Jrs' 1nuh"-tfln'-J'' 
Na~S04-Jr .[!"''btufte f.n'l/r 0,8 u zbrmnLJ' L'iwsnLJ'Jrs wn.tut. ftw'l-

Jm.J' t' 
S=100X0,2XL25(0,30+CJ,19+0,26+0,25)=25 m(f.i, 

L'i"'snulJrs t.Lmn' 

5 _ s. w~ ... 
p (Wwn+a)" 

25X3160' 111 2,15 tn1 • . 
(3160+ 1625)6 

"'I"Jr'b.[!il' 2,15 100=0,0215% tnr t.n'l/r ~zn.Jrs h. 2,1~ . 100=0,068% 
10000 . . 3160 

2.r/r ~zn.Jrs' L"'-J"'-Ifil"'-''' 
MgS04-Jr .[!~'bwftf! t.n'l/r . 0,8 u zbrurnLJ' L'i"'9"'-'1Jrs wn~»l_ 't'"'l-

J'nul t' S= l00X0,2X 1.25(0,09+0,05+0,04+0,04)=5,5 mjfi, P11lf 
Jrn'b~~.U1J 

Mg++-e' 5,5 X24 = 1, 1 mjli ~,..J' 
120 

1•1 X 100=0,035% 
3160 

L 1X3160~ 0,094 mjli 
(3160+ 1625 )6 

'· J' 0•094 . 100=0,003% u/r ~znJrs' l"'-,}"'-!flnuf: .,w 3160 

lJ.Iu"lJrun'i., M=11180 11'3/fi L'i11'9J'w'b 'bnrJ'wtn'l. ""'l"'l'inLJ' t t.n'll!. 

"''l"''ll'~bl P"''i"'l'"'l' t"'tf-n1. J'Jrwt'b 'lrh'bwJJr "l'"!J'w'bilbr"'-"' 
l.'l.wsn•J'e UJhUf.[! t ~wm"'rhl brb.[! uh'lnifn._J'' 

11180 =3725tf3jli 'bnrJ'wtn'l.: 
3 
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fTJ UIJJ" UJ'i#lurJ.nrrJ.b'b./JI n [' J" Ul'f.UI~UI'bttL[il JUI'iJ '>wifU9J" Ul'b U UJtipfr'b 'In~ 

mfr'b, np'b {!UUJ UITr.Uil_UI'fr"''b.IJfr nL'bfr 140 uu P"'rarnL[il JnL'b, 'l'rnL'bUJUI~ 

Jfr'b lfbpp ( "''lP"'9"',}) J"'~"'l''l"'~P 'iJ"'fr:"'If,}"'JP'iJ 'l/t{'.[! 'ILJ l"ilim.[! t 
Jm'iJfr '>n'lfr "'f'J"UIUJUip'iJw~ zbrmfr J"Ul_l U.J'I zbpmfr '>wuUJnL{tf JnL'iJ'iJ e'iJ~ 

'fnL'iJU'iJ./J 160 UU, "'Jufr'iJ./J'iJ\ ""'"UIUW[' Ul~mfrr[ zurmfr ~r~'iJUI~fr J"uJ.uL~ 

fiiJ"''iJf!l ~~~UJfLUipUif'• 'f['nL'iJUIUIJfr'iJ 2_fUpp '>w[U£11L 'iJUifuUI'f,}UIJp'iJ · 'fPf'.(!/! 

· lJtfr'bfr '>n'lfr J"'~brbufr9 160 + 140=300 uu funrnL[il J"''b rf.r"'~ '1-rb'b'bh~ 
ri!. urb'l"''lrb'b.[! "'J'l ,fUI~UI[''f"'~P9 50uu 9"',}1'• UIJufr'b.IJ'b' t=3,5 u fun­

r~LfiiJ"''b "['"'• 111'"/bu'l.fr tbf'Y"'f'"'9'iJbiJ.IJ 'fP"L'iJUIUIJp'iJ l_{'bf'Jt ""'Jbl"L 
frt.b9J"''b mk.n'luL[il JnL'i,(!t 

Ub'ln'b"'Jfr'b Lrf."'9 .r,.'b 3725 u3jfi 'bnpJw'b ~P"'rarw9'bfr k.' 'll'"'·'b~ 
UJUI Jfr'b uurfr .r UI~Uif''fUIIu!l k' J" Ul'f.JU~UI'iJ t>wqb9J" Ul'b UUI n rfr'b ,~mfr'bt 

ll[ilb 'lrnL'bUIUIJfr'b, ubrfr ""'~"'[''lUI~(! 300 uu funrnL[il J'IL'bfr9 ' P"'ra­

r"''b"' J"f.r'iJtfL '>n'lfr J"w~brbuJ-9 200 UU 9"',}1 UIJ'f 'fb"f./JnLJ" 'f"'ZUIWJfr'iJ 

UUif,,/ Ul'iJUIJfr'iJ fun'iJUJr[nL'iJw~nL[il JIIL'iJ(! (r wn.) umnpfr'iJ zUf'UIU['nLJ" ~+ntJrnfu­

"" t.. ~nL'bb'b.,.; w'lJ"LuUI~ 42-nLJ pbrrf.wJ. "'rJ-b.IJ'bbr/!' 

u 'II,; L u;,. ~ 42 

0 0 0 . 0 0 lo ~ 0 

f:ltpmlrl'l'. 
0 0 tO 00 0 C'l '<!' 

I~ 
0 

C'l '<!' I I - - - - C'l 

(u.f) I I 0 0 I I I I I 
0 0 '<!' tO 0 0 0 § 0 

C'l 
' 

00 0 C'l oo · - -
fulll i33, 2;32,4)31 ,3,29 ,5,28,8131, 2133,2/35,3:36,8138,4 

. . ~bmkwp"'f' '>n'lfr 200 uu zbpmnLJ mb'lwrf.npr[niJ 2./'P , .[!"''bw~/! 
~Lfr'bfr' r · 
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W , Wwn.-Wa . 100X0.2XL25(33,2+32.4-f-3L3+29,5+ 

+28.8+3t.2+33,2+35,3+36,8+38,4)-100X 

xo.2x t.25(t4A+ t6.8+t8+20+20.8+2L2+ 

+2L5+2L7+2t.7+25+26,8)=8253-5155=3098 d'3jfi: 

200-300 UU zbpm(! f.f'"" t.w'fb9'i,b£nL t>wJ"wp UfUif,UI'iJ'l_r[nLJ' t' 

W,l'=100X1X50-100X0,2X1,25(31.2+33.2+ 

+35.3+36,8+38,4)=5000-4373=627 d'3j6.: 

lJ.I'"'Ifrunr[, 'fpnL'bmwJfr'b t.rhpfr J"'~Uif''f"'~/! 300 uu Jfr'btiL 2,00 uu 
.1 'bwl"L l;,wJwp ~"'.wt>w'bl_a/.P l;.bmiLJ"'l .[!w'bw~nL{iJJUIJp l_IIL(' 

pUI[' f'UI 

W+Wu=3098+627 =3725 u3jfi, 

.,.
1
ufr'b.IJ'b' ub'ln'b"'Jfr'b Lrf.w9J"''b (3725 u3Jfi) 'bnpJ'"'JP t_tupt 

bzb'iJ./J, np 200-300 UU zbpmfr 'f"'2UIUIJfr'iJ UUII;,tfw'iJUIJfr'iJ frtn'iJw-

a[nL'iJ Ul~trL[il JnL'iJ[!_ \ 

w .. Jil=100X0,2X1.25(3L2+33.2 + 35.3+36,8+38,4)=4373 tf
3
/fi 

£. ~"''lJ'uLJ' t J.w~nm~b'biiL{iJJ"''b '>bmiLJwl ,fwue' 

Wwn. 4373 
?wn.= AH 100 = SOX 1 X 100 

0,875: 

n pn zU'iJ.fJ 'f['b'iJ,uJ-'iJU rfr J"pl_f._ b 'l"',} t>bnwaf.nptiL[il JIIL'iJ[!_ 

"num J"'~na[fr p~»'bwakna[' 

u.. t. 

pmb'l p.~'iJ qn['J."'~P9 t f._ mwmw'baf.tiLJ t 1,2-1,4 uwt;.JwiJ'bbpnLJ 

( p_'b'fiiL'bb'b.[! p.= 1,2), 

K-'b' lf>frLmrJ'"''b 'lnrJ.w~fr9l!, "l'l! eum tun.UJl_~»'fp"''b.[!f. '>"'a[wuwp 

t o.oooo1X86400=0,864 ufop. 
T ~'i. \ 'lf'"L'i.Uiw JP'i, lrbrf. Plb9J w'b mk.n 'l"Lp J'IL'b[! Lrf.w9ndlfr9 t.b­

mn, Jp'i.t_IL 'bwptw'fJwjp'i, 'ffrf'.IJ/!• np'iJ [!UUr wn.wl_w'fpw'i..[!p 

l;,wr[wuUir t 60 or, 
t-'iJ' 'ff'b'j,'iJurfr U:b'lW'ff'J'w'i. funpmfiiJnL'iJ{! ( t=3,5 u), -
z-e' 'lf'"L'bmw Jfr'b lrbrfr 'i.wfrtw'l<tafn'l frtnruLp J'IL'i.f! ( z=3 u ), 
h-e\ Laf.w9J w'i. t.bmk.w'b.[!nr[ 'lf''IL'bUiut Jfr'b ll'brfr P"'rarw9J w'b J'b­

.tnL[iiJnL'b[! (h=3-2=1 u), ,' 
(1-?wn.)-'iJ' l_['UIUJ"nLPJUI'iJ qnpJU1~fr9f!t nrmb'l ?wn.=0.875, 
d-'b' 'll'b'i.fr mpwJ'w'lfr,}l!.• /!.'b'lnL'bttL,f b'b.[! 0,15 u: 

.Z,bmiLUJputp 1 

1 .2X3. 14X0.864X60 
b= 3.5-3+1 (t b t) 

( 1-0,875)/n 
3
,
5

_ 3 n O, lS -
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i . 

0•
52 

=0,0042r 
4D2 X0,037.5 

:_, WUIIU~IU'j '}p 4f'IU 'fpb'i.'bbp'b IUJ'l (db.j!ntfrljunfp w'b9~w9'bblml• 

nr• 11zm.i b'b.[! h{'UI'i.y 11Lfl_'[11Lfdfi1L'b[!: 'J-ph'b'bhp'b w'by b'b f[w9'buuf 'l_IIL­

-'iwf) bn k_ ' Jful!wils, L_' nnn'lf1t'bbpp'b, npn'b.[! "ibm.[! !; mwp'[b'b ,fnurtu~W 

'1-rb'hf•s 30 u · 'f.s nt_ "'"'~"'" f,bli.IU"li{'IIL{rl JIU'b 1.rw' 'll'P IIL(fl, 'l f/>f1Lmpm.­

,rfrg funtuwfbl"' r.. u"lwp: 

't pb'bp ~('{1 n '["t'bw~JIL{rJ J"L'b [!' 

Q= v.d
2 

• V= 3
•
14X 0

•
152 

· 0.5=0.00883 u3fllp~=8,83t/tlPlt: 
4 4 

:. t. mfL,upwr, LUn.w•fhl"'lf:'ILJ'b """.f!P '1-h"f..f!'ILJ' qw,, = 0,398 tftlP~ 
~/;l;m=;r•/rs• 'lrk'i.E ~wrn'l !; ""f.IUuwp~kt' 

Q 8,83 
(rJ=-=·--- 22.2 li : 

qwll 0,398 

·fu.'hp nr 'll'kiJ'bkpp Jp'lL_ k'lwJ f)hnwlfnputfi1JIIL'b[!' b=225 u, 
u'"f"' •: n,l'uJwup br~"'£'"'-PJ•IL'b[! ~luJ 'lrh'bp hplf"'l""f"J'IL'bf!. ~[p'bft' 

L=~10000== 22
'
2 

· 10000=987:::::: 1000 tl' : 
b 225 ' 

llbfuw'bp~w~w'b 'lf'"'JP"',"'anq nnn'lb['IL '1-k"f..[!'ILJ "''b t:,p,uJbzm !; 

::.wz,Lwr~'hkr""- L"tubl '. lnnlL1wl t:,p,f'bw~w'b r.wrsbpe' 'lf'P rJ.hrf)w'bJw'b 

wJk'bwokn'bunn 'l nmp'bbpp flp•ff!.• "f."J "!"'~"' Jw'b'bbpp mb'l"''f{'il w'b 'bfr­

;_L1,l!., "f.n'f"f."'~"'J"''b'ilbpp r.'lnrnt[rlJ•IL'bf!. L_ · "''lf'b'lwm'bbpp Pfrr/.l!.• '1"­

wfrw~w'b 'l{'"''b9.f!hkpp 'lJuul:pbpp 'bwfuw'IJ,LJ[!: 

flnn'lrJ.n'l mUJpwJ11t(d J'IL'bf!. 2.£'P r/_brf,"''bJIU'b wnUJ'bop'b 'l.nurp'bbpp 

11 mn pwpwJw'bb[IIL f,"'£'9{! 2_1ULII ~wpfLnp !; L_ npn zr/_mJ !; urlfJwl ~n'b~­

{'bm "l"' !J w'b'bbputd wnJU'bop'b urUJrph rw~'bbpp urbfu'bplfw-ur'burbuw~wfl 

9"L9w'bpz'bbpp f,WdiU'J('dw'b dpl_119nr/.t ~UJi_r/_'w ..,J.<;.J.,/, urr/_JIU['bbpnr/_ e'h­

Lll(!(''[ntd !; lf'P •fhrr.w'bJ w'b 'lnurp'bbpp 1.. "lnJ'"fiU't"'l"''b'bbrft urb'l_w­

'll!.{'Jw'b UJJb'bwobn'bur~~t uriUppbpw~l!' 

U bfuw'bp~wf[w'b 'lf'"'J p.wponrJ nnn'IJ w'b fntpw.[!w'blJ'IL{' "'"'PP. b­

pwf[p r.wzrJ.wp~'hbrl! "f.lr"'.f! !; ~"'"'"'Pbl t:,,.lnr'l"'Y"'"'"Lf!JwJp.' 

1. t.rP '[hrt;,.'bJ-'b P"'rornLf'JnL'b'hbpp "- "f."if"f.w~IUJW'b'hhrft urb­

''l"''lr if w'b "'" zhrp uw/)if tu'bntif I!· 
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' 
2, 2._('UI'b9.[!'bbpfr 'f~UIJpbpfr nl._'l_.'l_IILflJUI'b k IJILIJ'f"IJ'l_ /'.,IJ'f.UIUlUif'r.u-

JnL[il J Ul';. npn zmJ [! 2._{'.u'b9.[!'bbpfr /tzfuJ Ul'b 'fiJUliiLJ. 

3, . 2._('UJ'b 9.[!'bbpft fow z-lUif'~UI Jfr'b J.ufuubpfr UUI/'.,J .u'bm J {!• 

4. J.u'bnJbml'"'Jfr'b l.'bzJ.u'b J.. "lnJ"lw~"'Jw'b'bbrfr t,'l"f'"LflJw"il 
u.ufoJ UJ'bnLJ [!• 

5. !r'"''b9.[!'bbpfr r..n'lwJfr'b "'z/u.uut"''b.[!'bbpfr J"'"-"'Lfr npnznLJ[!. 

6. zfr'bU1pwp11Lfil JUI'b l!'b'l r...u'bnL[' wrJbl!fr ( ~w"'frmw L 'bbl''lf'n• J'bJs­
r/r) IJ['IJ2_trLJ(!• 

7, zwt.IU'fnpJJ.u'b Jwfuubpfr npn2_11LJ(!1 

lu6q(ll' I. fln.n'lqn'l r..n'l_wmwp~UIJmfiiJ"''b nblfrbfe J.uu'bwmqw6-

t, ,L'bfr e'b'lt;"''bnLr Ul'b/fnLJ 'lb"lfr 'tbme: IJ.blfrblf>fr p'iinLJfilll u.pm"'r.."'r 
Ullf'l_ ~np[! 'bbl'~"'J.u9qwJ. t 'b~. 29-mJ, 

990 

980 

970 

960 

950 

flnn'lqntl ppmmmn r..n'JUIUlUif'UIJnLfiiJnL'bf! ~.u'l'fnur t 8000 fi,. 
~n.,/r O'fUliU'flr['JJ.u'b 'fnpiUilffr9e.' K6 oq=0,84, l',fr'll'nJn'lnL[/r r..Uiz­

""'f'~UIJfr'b JbJmfiiJnL'b[!' Qwn . 0,482 l/tl(l~ fob!Jm.upfr'b, fuJpU1Jfr'b pw­

JUI'bUif'Uif''bbrfr "fruu,bJfr o'lmw~.ur 'fnpJn'lnLfiiJ.u'b 'fnpJ;..If/rse' 'Y/Ju = 
=0,86, nL'l_knf'nl[ JJnLU 2_f'U1';.9.[!'bbrfr O'fUliU"Uif' 'lnrJn'l_IILfiiJ.;.-;.· 'fnr­

J.u~fr9'bbf'{! u.u/;J Ul'bt[nt J b'b 'frfrr~nrm um'bbre nrnzb [IJL Jftt._n9nq' Jfrpfr"i, 
160 

2,3 . 
fii,l[r.ufl9/r~nL£iiJnL'b nL'hb9n'l 'lf'nL'bmi.brfr r...uJwr a= { Q% pw'bwa.l.nq: 

81J'lw~wJ.JwJ /'.,qnrnLflJw'b 1 lpJ.m-fr "'l'Jb.[!l! pbr.Jwl t "''lJmu.ult 

'f#-iiLJI 

fl"'"lY"'l "'Wf'"'~nLP/nL'i.f 
1 q~n•-/o wpJt./!1!. ( nnLpffoJ 

pwJw'bynLJ t" 
unfowlfo'i. I f""'f.wtw'i. 

tw1w'i. tw/wb 
,. 

ll'ht 'IRUIRL 160 -

b('tftL 'f"IRRL 180 135 

lJ['/t/! lfRUIRL 200 135 

fln.n'IJ.u'b p.f'.u'b9.[!'bbpfr .Jr.u b'l_.uJ ~wn11L9.J4Ud.[!'bbpfr wpJb /!';. [!'b­

Jm.'b.JnLJ t f,.IJ'l_UIJfr'b wzfuwmw'b.[!'bbrfr .urJb.[!/r 65 %-/r j_.u.Jrnqt 

' 1 UJ /'.,n'l_UIJfr'b wzfuwmiU'b.[!'bbrfr wrJb.[!'b {!'b'fnL'b.JIILJ t' 
Jw'lfrumr.uLwJfr'b U"'-;.9-l!fr'be • • • • • • • • • • • • • 0,50 n. 
pwJw'bwr.ur lr.u'b9l!'bbrfrile • • • • • • • • • • • • • • 0,40 n. 

fuJp.uJfr'b pwJw'bwrwrilbrfr J.. ll'"'t;.bnwimup t._r.u'b9l!'bbpfr 9.u'b-

9fr'bl! • • 0,30 n. 

~n'l.uJfr'b w2_fuwmw'b.[!'bbpfr Jw.J.uil! fuJp.uJfr'b p.uJ.u'bwf'Uif' 9w'b-

'" k 2._{'W/'.,brt.uUIU1f' uw'b9.[!'bbr/r r...uJUif' {!'b'JnL'b.JnLJ t 1 l)b~tniUf'fr'b 
?0 tf3, U'b.u9.uJ 2_f'W'b9.[!'bbrfr r..uJ wr r..n'l.u!fr"b wzfu.umw'b.[!'bbrft Jnmu.~qnp· 

~UI"Wff! nrn 2_qnLJ. t /'.,bmkJUI[ p.u'bu.~aJ..n.J' 

W=4,5Q2.'a I tfa, 

IJ.n pu.~'bu.~aJ..nLJ 'lnmfru.~l1w'b J.u'lfwmr"'L-Jfr'b 'll'w'b9l!'bbrfr r...uz­

"-"'r~-lfr'b J.ufuu'b l!'b'lnL'bqnLJ t' Q=0,5 Q,.~' 
.5lrfr z.urJJ.u'b Ulf'UI'fiJLfiiJnL'b[! J'l_J.u'b fun'l_IJ"IU~UIZWf'IJLJ (!'b'fiiL'b­

inLJ t' v = LS uN_pqt lun'l_n.J.u~'bbrfr mr.uJ.u'lfrJe nrnz.Jnuf t r..bmkJUil 
~ ... -;.,.,aJ..nq' 

br~.u[ilpbmn'bb 1 'l.l-wJbmr fun'ln.Jw~w2.ur/r Jnm.uqnp wpJb.[!-
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· ~hre (nmplft~brnr[). ~.u/lll[w.) i.'h211LJp9 (H) "- fun'lntJ.ulf"'Z"'fP mcrw­

J,;,'ldftg {d), pbr1_wJ b'b "''l!nLuw~ 44-nd: 

lJ.'IJ"'-u;,~ 44 

~----~~~~~----~--~--------~-----~ 

~Jl! H J I 10 I 20 I 30 I 40 I 50 I 60 
SrwJwttfr &p d uJ---.__ 

1000 9.3 
1200 . 15, 1 
1400 20,9 
1600 26,7 
1800 32.5 
2000 38,4 

10,8112,3 1 13,9 
17,6 20,1 22,7 
24,4 28,0 31,5 
31,3 35,9 ' 40,5 
38,1 43,7149,4 
44,4 50,4 56,4 

15,6 
25,2 
35, I 
45, I 
55,0 
62,4 

16, 8 
27,7 

,38,tj 
49,7 
60,ti 
71, 4 

~£rft b.i.z.fw'b br~"'[hut~uth 'l"f"'""''irhrc '""'l"'{w~wzwrmJ' nrnz­
·~"' J' b'b 1-wl'ufp pw'bwaL.ntj' 

i;,.,t,..,'l"f''hf.u'b .).u[uubp'b f!h'l'"-'btJ11LJ' b'b' Ul) ""-"'lJ'w'b yut'hy/r /.. 

/tutn11Lo1 wJ-.j!hbrir uuf n ('"'"'I_ utyJ' tuh t.wmqutyuLJ''j,/, ff! ""'Uf"UIUI[ 'iJbr­

'J('IILJ"bhrfr 5 ?,0-ft i_wtfrm/., p) """'l'fw'b yw'byfr t.. q•unrnyqw.)_p'bhpfr 

ltnr"'f"Lilf!. 't.uiUfpmwl 'bhr'fr"uf'irhr[• 3 % -/r twtfrnq, 't) .utfruttfr'b "1"'!­

Uf"'~"'!"''i.ft 1 ~tJm f.qnpnLf<ltw'b tfrw c'b~'bn'l Z"'"'"''l"rJJ' ... 'b JUI{uubrl!. 

Lf"''l'f,nJ' b'b 24 n, foul/ '1""'/rw't.w'b Uf"J'Uf"'~"'!"''b'bhrfr'hc' .10 n: 

'lJnlfU[UI~Wfut'ir/! optjut f!.'ir{luty_puLJ' utz[uutUinuf !; 24 duuft 

1 lplm-dwu l;'irbr'lfr"'!fr "'rJ-b,ec 't.wqJ',uf I; 0 ,004 '""-Plfr: (;"'rtf/rtfr 

!YJ.fJ.' 7J2=0,90; fruit Uf"J'Uffr'bc' ·fju1=0,70: 

· I SILPflllPU.ll' II'IJIJ '1-0SJ> 

l) ~rwGgfGhrfa qbmbrhrfa DLIJI)DLpJnLGe h . nnnq'ln'l 

hnl)iuswrcubnLp!nLGGiorll! 2_rwGgfGbrf.. JacJulfwG qnsnLif 

U.tfr"'IP~ "l"J'Uf"''t."'t"''i.l! 948 tl'-fos t."'fl! tJ.brt.w'iriiLJ' I; J'ft'btk 

:1000 u P"'rJ.rn'f!t"''i. 'it'"': U -'tftu"'f"'l"'Jfr'ir t.r"''irYJ!l! 36 ~If br%"'­

.1'"'-filt"'t!P 'i.w[uw'l,}tfutJ !; 1=0,0003 [iJb.[!nL{iJJut.lp: ll "''lfrumr"'L"'Ifr'A 

'tru/ily.efr J"Lfw.pw'irl.Jn'-r 3 lj_u-frs t.nrfr'ln'bw~ut'b'i.brfr'ir "L'l'I."'"'"'I"'!J 

11"'fu"''l,)4.,,) b'b 12 I ~ ... r'lfr p.uclu.'irurrrur'hbr, · 1nLf"'.f!"''blln'-rl! 2 qd 
J.r~wrnLfltw.! pt BnLf"'.f!"'hlJ"'-f I ~"'f'li' pwclw'b"'f"'ffr!l ~~fr'lP bi 

.Mm.'irnLJ br~nL [uJp,Jfo'i. pwclur'ir"'r"'r'irbr' 2,8 qu br~"'rnLflJUIJ'p 
. ,('fi~. 80)t 

~62 

lJ Ul'fJruwr..;L"'JJr~ 2.f"'~YJ!"'[ nun'lt/."'l ~burUin "'"'f"',)'nfiiJnL~[! .... 

9r,=2r • Kfi . oq =8000X0,84=6720 fi: 

I ~"'f'lP putUW~"'f"'rntf nnn'ltf"'l i.bmmn mwrwttnLJtl J'"--;,1!' 

Ull 
2u = 6720 =560 fit 

(i= N 12 

.... · .·. ·. :_· .. · . . _··_-
• 0 : •• • • •• 

. . . . . . . ·. ·.· .. . · .. . . : ... :.: :' ........... . 

fuJ pw JJr'b putclw'irwr"'f"'[ nn.n'l'{"'l i.bmmn ur.upw•lnL{J !"'-hf!' 

fi . Ul~ = 560 ::::::280 li: 
o>}ll.rp=--w- 2 

2. ~rmGgf'GhrJa hwc'lwriJw!faG bwtuubr}a uwlilfwGnufe 

luJ P"'JJr'i. putclw'irwr"'rfr t.wz•[wr~"'tft'b Jutfr•uf!.' 

wu q 280X 0.482 
p S ]utfp wn - (), 157 tf3Jtlp~1 

Q~.r,==Nd . n. ' Qd. n.+ ""''1/i-up . 1000-0.86X 1000 

2.r/t 't.nrnLum'hbre I 't."'r'lfr pwcl.u'i.utf"'{'f br't'"f"'fil""J'p ~"''l,t,,_,f 

2,3 2.3 5.8%, s 
alQ 5.8X 2X O.t57 

0 VQ v 0,157 100 100 

=0.018 u3fllpq. 
I ~wr'lfr pruclut'bUif"'rf t.wztf"'r't.w Jfr~ ,)ut[uul!' 

Q'=Q~'}llup+S+Q~'Jt>.rp=0,157+0,018+0,157=0,332 t!3fllpq: 

b'i.. 

.}63 



U iWffrumriWLwJfr'b p_rtu'b9~fr brlt-rn'-fi/Jtutfp mb'lfr m'iJb9n'l p_rfr 
iJ.nriiLUur'iJbrf!. . nrnznLJ' b'iJ~ I)IW2_nr'J1UpiW r• f!.Uin IWtr.IW'iJJ..fr'iJ mb'[IWJ' !Wub­

.rfrt ~-z1-rit'iJbrfr Ulr'JJnL'iJ~'iJbrf!. pbr1.1Wt) b'iJ iW'[JnLUIUit 45-uuft 

12 
11 
10 
9 
8 
7 
5 
4 
3 
2 
I 

0.332 M 12 
3 4, 0 0,332 M-Il 0,040 

0,332 M-10 3 2,74 0,058 
0,332 M- 9 J 2, 2 0,072 
0,332 M- 8 3 1,88 0,085 
0,332 M- 7 3 1,66 0.096 

3 I, 5 0,106 0,332 M- 6 · 3 0,332 M-5 1,38 0,115 
3 I ,28 0,332 M-4 3 

0,126 
0,332 M-3 

3 
1,20 0,133 

0,332 M-2 1,13 0,141 
0,332 M-1 3 1,07 0,149 

' 

U -'lfrumrwL-Jfr'b 2.r-'k9.d;r t;-z1-rit-Jfr'b ttwfuue' 

0~'.rwq==5,11 tf3/tlp~' 

U 'II n L u w t 45 

0,332 
0,704 
1,094 
1,498 
1.915 
2,343 
2,781 

. 3,22!> 
:3,686 
.4, 151 
·4,624 
5,105 

C'iJ'JnL'iJbln1. J'IWffrumrtultuJfr'b p_rtu'iJ9~fr trfr JIW{uufr tu1.bltu9J',U'iJ 
"'"rJ-itfr91!.' Kw.j_=l.2, l[uurtu'biW'b~ -1.b L-9r-tt ufr J,..fuue' 

Ow.j_=QP.rwq • Kw.j_=5,110L2=6,2 tf3/tlp~t 

3. U'mGnd'bsraulfwG 6Gcd'mG lt utnd'urmlfwJauG(l hctnrnLpJmG 
nrncnLd'@ 

9-b n'Jb 'lfrwi[w'iJ {.'iJ znLJ' f!. \ 

hq = 1000-948=52 tf. 

f!.'iJ'J"'-'iJn._J' b'iJ~ !'[J'tu'b frm'ln1.uti[1Wzturfr brl[n<- filbl, nrfr 'J/611[.[!"'- J' 
Jun'ln1.tult1Wz1Wrfr JwJuue' 

Q)u= Qwlj_ =~= 2, 11Fj~ , 
2 2 
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+ · 1 ) L5
2
X4250 =-=6, 11 u. 

4oXL62 2X9.81XL62 

urb'[tui[tu'iJ 'JfrJ' IU'Jrn<-fil JnL'iJ'iJbrfr ltnrlfLUUJ'iJb rf!. \ 

h~=0,1 hhriJ=0,1X6,1=0,61 tf, 

H=hq +hhrlj +h-=52+6, 11+0,61=58,7 tf: 

~nJ'"ltuittuJtu'bfr l)'lnrn'-fill"''bl!. itLfr'bfr' 

N= _1'--'Q"-H- -
102 TJ 1 'YJ.., 

1000X6.2X58,7 
102X0,9X0.7 

5663 l}ll_m: 

4 • l.niJU&JfaG uacJumsmGFGbrfa bm .. mtfa hmc .. mrlfl! 
' 

Utu'lfruurriWLIWJfr'iJ 2.riW'iJ9~fr l)n'[IWJfr'iJ IW2,{uiUurtu'iJ~'iJbrfr Jtu1.wlf!.' 

W=4,5yQ2 /=4,5y3, P • 36000=344000 tf3, 

I lt-r'lfr pwrfw'bwrwr 2.rw'b9~'bbrfr t;"'l,..Jfr'b wzfuwur!W'b~'bbrfr Jw1.wLe' 

W=(4.5y Q2
/) N=(4,5y0,332~ · 2000) 12=51840 tf3, 

loJpwJfr'b pwrfw'bwr-r 2.r-'b9~'bbrfr ufruurbJ'fr J.. 2.r-l)bn.tuur1Ur 

2_riU'iJ9~'iJbrfr 9tu'b9fr l)"'l"'Jfr'iJ tuz{utuurtu'b.[!'iJbrfr Jtu1.1Ulf!. nrnzn._J' b'iJ~ 

Jun 2."rw91.wJ 9"'-9-'bfr 2.'bbrn1.' 

W=Q& • 70=6720X70=470400 tf3
, 

~n'lwJfr'iJ IU2,{uwurw'iJ.[!'iJbrfr wrrfb~f!. lt~'l.J'nLJ' t' 
J w'lfrumrw LIW Jfr'b 2.rw'b9~ • • 344000 X0.50= 172000 n. 

I 't-rtfr pwrfw'bwrwr'bbr • • 51840X0.40=20736 u. 

ltJJpwJfr'il pwrfw'ilwrwr uw'b9~'ilbr J.. P.r-l)bnwurwr 
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11.,ileJ1ilhrJt elUte · • • • · 4704oox0,30=_141120 n. 

f!ii,I'.,J'bi.e 333856 n. 

"'lupil.f!-i~' l\1=333856 D.l 

~rwile.IJ-ilbpp 1rw b'[IU,)- lfwnnLe1_wJ.[)illrpp wpJb./)il f!ii'JnLil1_tluJ' /; 
:;.,'l"'!Pr;, wzJuwu.wil.f!-ilhrJ. -r<~h.f1p 65 %-p l"'P"'L· ... 

1
upil.f!-il' 

K3=5663X 160=906080 n, 

1 7J:UJbmr fun'ln1_llllfwt.wrp wpJh.f!-1! ~~~~'I_Jnd !; 51,2 (n. , :.b­
ml..w"'bu fun'[n1_wlfwzu.rp f!f.'J~WiJmp wrJb.f!-f!\ 

1<4=4250 X 2 X 51 ,2=435200 n 1 

""'"JP~~>"'l i.br'lrmJilbre ~LJ.ilbi~' 

~K=333856+217006+9060B0+435200=1892142 ... 
lfwJ Jbft t.bftu.wrJ.te' 282 n., 

0,05t333856+217006)-27543 n, 

p) t.r"'i-91!-tbrJ. 1.. J'1nw ·lfwn,IL91"'tt.f!-tbrfr ilnrn'Jn<Jf!' 

0,03(333856+217006)==16526 n, 

'l) "f"J"{,.,~UIJw'i.fr f._ fun'l~"Jwlf_wzwrp ;_u./)UI7n~J,LJ[!, . 
5663X24=135912 It, 

'J) !;Lb+mrw!;'hbr7P-JP u.rJb.f!-1!. "lnJ"I,.,lf-1wi~p T=I80 ot-
wzfuwmwil.f!-p mJ..n'[tltfilJwf. 'Jb"f.f!-ttLJ' ~J.Pf.p' 

5663 X 180X24X0,004=97857 Ill 

l,t;,'l"rJJwi. l!r;,'lt;,<;,<r Jwfuuhre 't,.,'l.Jn<J bt 277838 n. ftw,i 
1 f.blf_u.wppil' 41,3 n, · . 

16f 
' ~nlnr en<sutf.pzilbrf! llib'lw'JpnLJ bf../) "''1./RLUlll't 46-m.Jt 

lJ. 'I ,In L u U1 ~ 48 

·- I 

I ~l'f 1"1'~"'.,_ I I ""' 

I 
3 " Q (J3,'~pq) Jw~• p w {'J.{'nL-o.J l 5 ~ 

I p /"'.,/!. (J ) .... 3.., 

""' "'..:. 
Olun. l "" .;'-

(t/~pq . <; b~ ) ..::... 
! \r.yn•lr.yw- hq H .. Ill.. 

~ 
. .. 

i'l" mnLtw;w'i,p s " ~ ~wJwp r.wJwp t:"\> ef-t 
' ' 7 I 8 9 1 12 / J 4 5 

~____J_::__jl~---+--+l---t--5-21---::-~111:5663 11 311280 1flt~l 6720 0 , 4&1 6,2 6, 2 58, 7 
<,: n.rtp 

I . i 
,..:: 

"- S b u w~wrwr .7"<!Jw'l, /t~~·h _l'£!. 
::;. 

"""- 5 ... IOJ ....::..~ ~ .... 

I 
"::: ~ r:... 

1 ; l; ~ "' "'l'P ~ wJwr ( n) 
;::..3_.. ~ ~ ~ -"':lv:::..~.:z .a ~"'b 5 _ .... .--.._ ;-:~:-:-·" ., r:... .--.._ 

v ~::; ~ ;.. ...:.._ .. ~ ~ a~ ""' : . s1-=-
~UI UffUIWf I t"'~"''l"l' ~Jwh 

. ..:: ~ ....... v::...:::...:::: v ....... ""; 

I 
= 3 "- c..· .. ,._ . 3 0:.. 

'i,b l''ll' n <J'i,lire ~wfuubpr 
::..,-.'"oob 3 ... ~ ~: ~ ..... .., 

I 
13 14 10 II 12 

41, 3 277838 28 ~ 550862 1392142 



JJ Sllr~bPillr' bPirRr. 'HlSfl 

Jl uuuppbp ... ~n-J. 'hwfrn.u'IJ--J.nuf t p_pp -J.bpf..w'bJ'w'b bp~nL 'fnmp {'h~. 31) 

0'f111-J.bin-J. n.blftb/f.p p'bnLJP/! wpmwf...., Jlnn'[ ~"l'P9 1.. bl'bbln-J. J"Lf'W.[!w'b 
lJnLp 2_('W'b9.[!P /tzfrnf IU'b 'fnl.llnL f.n'/_ UIUJUI('WJ-nLp jnL'h'bbpfr f..w-J.IUUIII('IrL 

ftiJIII'h "i"'JJ'tU'bfrs• 'bwfuwmbunLJ' b'b.[! bp~nL "l"J'"fiU~IIIJw'hz f:'b'J "f'"L' 

'flrl.llfriU~UI'iJ Uf"""fW~IU~IU'bJ! fuufrn.u'fthJ.III,j- t 978 U 'bft2fr "-rUI h 2_nL('j 

-J.bpf.w'bmJ t 1000 lr 'bftzft -J.rw, w.fr"'Jfr'h ~"'l"''bl!' 948 u 'bftzfr 1.rw ) 

2."'-f'l! -J.brt.IU'bmJ' t 978 tf 'bftz/t -J.ruu BnLpw.[!w'bunLp 'lnmnL 'bbmm , 
!)lr'I_WUIIU('IU,j-nLpJnL'iJ'iJ f!'b'JnL'bnLJ b'b.[! 3360 fiz 

iJ,bf'flrL,., IU'b J'bpn'ln-1. UUllrLfb'iJ.[! 'flrl.llfrtbrft J!'hurpnLPJUI'h bzurnL• 
fiiJnL'bf!l 

br~"L "l"""fiU~"'Jw'h'hbrft f!'b'Jt.IU'hnLr t.'l."f'"LP Jm'he' 

. Q-'b !)p'jpnJ'n'JnLlfr op'Jp'iJUim'iJ t, 

Kanl._/!, IUtJbL"'9J'IU'b 'lnr,;.,..~P91!' 

"1: - 'b' z-rdh_ft O'fUIIU~IUr tnrJ-n'I_IILPJUI'b 'l"f',J-"'~P9/!J 
lJ"' -'h' "l""' "'P o'lm"'~wr 'l"f',;."'l"LP 1 ... 'h 'l"f'J-IU~frse, 
T/u -'b' """'1~-'b uftumbJ'fr O'fi.IJUI~Uir 'l"f',J-"'l"LPJUI'b 'l"rJ-w~Jrse 

UI'J "'rurwr.w Jl.llnL[il JnL'bJ! ~~~~rh LP t Akw.frnfub l •uJu"lbu' 

N={9H-(w1(H-H
1

) J}K, 

npmb'l w1-e """'1"-"'l t.,'l_..,mwp wJ-,Lfil J"L'b'h t 1.. /t4fu1.nuf t H
1 

r,,f'P'I."' 
'bw~..,'hn1.z 

I; ('~lrL "fntf "fUI~UIJIU'h'bbpfr J!'h'J t..UI'brtLp t._'f.ll('lrLPJnL'iJf! 'j, "UI'f.UifiiLJ~ 
~Lft'bft UIJ'h 'Jb"f.[!"LJ', hpp J'ft2. ... ~ .fr ... ~wyJ-bpfr Jb2. b'lw.;. wpwwr..,JmnL 
fiiJtn'be' ( w1(H-H1) J, ~nL'bb'bw umw-J.bLw'I"LJ'h 'bzw'b.,~tnfiiJnL'b: 

H1-ft'b wwppbp wpdb.[!tbr mwl""-• npn;nLJ' b'b.[! "'1'1 "'rwwr..,l' 
Ul! tLp JW'iJ IUiliU-J.b fiU'flrL J'h J'bJ-mfil JnL'bJ!t 

lJ.nmft..,~..,'iJ UJ""Uf"'~"'J"''hp mb'[p . [!'bmpnLfiiJ_w'b P"l"P f.wz1.wrir 
'hbrft wr'JJ"L'b.[!'bhre phr1.wJ- .b'b "''ll"fuw~ 47~nLJ: 
168 

-
~·rfo'ln'i. ..,_ 

ft ... 'i.ttlr,." 
"itftlrp['_ 

1000 
995 
990 
985 . 
980 

fln.ntr/"'1 
~ lf'fiMUIIU(tiU-

~nLfiJnL"itf! 
-;.,..,,.,, 

(1000 -H 1)wl 

(lih~tu} I 
6720 o.oo 
5922 29610 
5!83 51830 
4418 66270 
..3662 73240 

Ullj 
w11i=--

3360 
6 N 

u 'II " L u Ul 'l 47. 

~npfr'fn"itw- n~"'""'l 
~n.,IJIUJIJ/("11-

(1000- H 1Jw 1 ft· .. "it'i.hpfo 
~nLp JnL'iif! 

"itfr2hl'f'_ "itlunuon 
( lih~rn} 

975 2873 71825 
970 2197 65910 
965 1609 56315 
960 1155 46200 
955 675 30375 

. :: : . .. . ·: 

560 fi, 
169 



/uJ'pwJfr'il pwJw'ilwrwrntJ nnn'ltJ"'l 'bhuunn UJUI('UIJnL{IJnL'i,l!'· 

. G W
1
G 560 

w fu.Cr = --= - - =280 fi, 
N 2 

2. ~rmGgi'Gbr}t hwcaJ.wr .. m~faG bwJuubr }t uwhafwfinuf'l! 

luJ'pwJfr'il pwJw'bwrwrfr t:.wzrJ.wrltwlfr'b J.hfuul! ' 

6 
(I) fu\l'p • qwn 
7j fu.Cp • 1 000 

280X 0,482 =-O, 157 u3/tl ~· 
0,86X1000 P 

Q'=Q~.rv+ S+ Q~.rr =O, 157+0,027+0,157=0,341 lfl/tlpltt 

u ,.,,frumrUILW Jfr'b t.r"'ii9$P hr~wr.nL[il I"'" p ud•'lfr nL'illr9"'l il'~ 
ltn('IILUIII'ilhr/! npn;_nul h'b.j! f,Uit_ll(''fWPUI£' 1 /!UUI UlnJu'b/1fr'b rnh'l_ulllUIJ 

uhrfrt . 
fl"L"r t:.wztJwr~ilhrfr ,.,r'IJ"L'iiJ!ilhrl! phrrJ.-J h'b -'ljmu-~ 48-nui.J 

·~ ... "" I I I "" ... -
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0,05(149293~97040) . 12317 R, 

p) p,rw'ily.p'i.hpjt iL .fJnLu 't"'""'-91~'~J..[!'i,brJt tnr",'l"' Je' 

0,03(149293+97040)~7390 n, 

'f) "'_lltf "'_UiffW!IJ.I'kJr f.. fuii'J III'W~Wt_UirJr zw'.wqnpJ-m ,/ (!_ \ 

615)(30~18450 n, 

'I) tLbll"'r"-tilbr'IP"•JJr wpJb-1!1!.' 

615X 24X 180X0,004=10627 n: 

' 1. J ,f b'k 48784 n: (; w'.w'lnf'J-.f w'i, f!'b'lt;w'i.nLr J.,..fuuop/!. . "l.u'l "'-
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I. ~raa6gF61rrJ. qbaabrbrfa nL.IInLpJnL6p 1a nn.n.'l{nq hn.lrt-J. •aa­

rmbnLpJnLG6brp !_rmlgfGirrfa Jt.d"mG •nsnL.t 

II 'lnmfr ... lf.wi, "'1.",/ "i"'~"' JIU'j,f! i, ... fu"''l~'iwd- !; 970 tf i,fr2fr 'irw b. 

t."'-Pl! 'ibrt; ... i,,,_J !: 985 tf i,frzfr 'ir-• U -'lfruurr"'L"'Jfri, p_r,.,i,s.ee 
,~ ... ~r'i-~ !: t=0.0003 [ilh,e"'-fiii"'JP b. ,,_i,fr 34 ~tf br~-rmfiiJn,_i,, 
nrfri, '1."'-'l ... t.h. i,,.,fu"''l~'in,_J bi, I ~-r'lfr p ... J ... i,wraur p_r.,".i,9 ,ei,hr' . 
1=4,25 . ~tf hr~aurmfill-J p• luJpauJfri, p ... J-,..i,aur-ri,bre i,-.,fuau'ld-.J.mJ 

hi, I ~"'r'lfr pwrfaui, ... pwp~hrfri, '1."'-'l"'t,b,., nnn'lhln'i w~.rp=278 . H '>n• 
'J.IDU11Up1U~III..fi1Jnl.. 'j,z .. . 

2. ~rwGgfGbrfa hmc1{mrlamJfa6 bwfqubrfa uwhd"mGnL.tp 

/u,tp ... Jfri, prurf,..i,rur-rfr '>-z'i-r~-Jfri, ~-fuue' 

I' 278X0.482 =0. 156 tf3/·' I. 
Qtu.rp 0,86X 1000 · 'tll't• 

rfr ./.tnriii..UUJi,bjre I ~-rqfr p ... J- ... i,,..r-r•nd ~-'l.r,,_,r bi,' 

2,3 

vo.156 
5.8X4,25X O, 156 ~;039 tf3/ttp~. 

100 ' 

1 ~"'r'lfr pwrfaui,aur-rfr t.auz'i-r~-Jfri, d-... fuue' 

Q1=0; 156+0.039+0. 156= 0,351 tf 3jtl_p~ : 
u IU'Jfrumr-L-Jfri, t.r-i,s.efr _brlf-r"'-fiiJ-Jp urb'lfr ,,_i,b9"'l trfr 

~npnuJmi,hrl! ,"P"Z'''-,f hi,,e '>&Ut_np'J-PIUP• [!IIUI ... ,. ... i,a,fri, mh'lauJ wubrfr• 

flnlnr '>auz'i-r~i,hrfr wr'JJII'-i,,ei,hre phr.J.Uid- bi, 1U'IJIII..IIIU~ 53-ttl..dt 
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4 

3 

:? 
1 

0,351 
0,351 
0,351 
0,351 

I 8,5 
8,5 
8,5 

3,89 
2,55 
1.99 

0, 116 

0,177 
0,227 

. 1J. 'l J n L U .IU , 63 

1,351 
0,818 
1,346 
1,924 

llt.ikffru urp-LiuJJii, tr"'i, 9'.efr 6-wfuu £!.• '>wi_'ifr ... n.i,b lnq · w.J.b'lw!JJ ,.,i, 

'l"rJ,.,~fr!if!l ·Jufii,fr' · · 
Q=L924X L2=2,3 tf3/tl.r4• 

U"w G.:0d"bsr~i·w6 &GGd"~6 b. Ufnd"Ufmlaw!.tiGJa hq~f'.RLP!~G 3 . .. 
· .nrpcnLd"l! 

<J.bn'lb'l.frw.~wi, f.i,zmJe' 

h =985-970=15 tf, . 
II 'lnurfrwlfwi, ~ndUfiU~UIJ IUi,n" P-rar.:Us"'l ufr Jwfuue' 

Q=Q!ll+Q 11 =2.4+2,3=4,7 lf3/tlP~' 
f!i,,,,_-;,,,_,r bi,,e fun'ln'iwlfwzwrfr hr~"'- filhl , npni,!Jfrs 1"'-r"'.e"'i,-

tl"'-rfr '>-z'iwr~wJfri, ~wfuue' . . 

Qp= 0=___±2__.:_2,35 u3N 11~, 
2 2 

mrwJ ... ,frtte' 

d=L13~ /2.35 =1.41 tf, . v 1,5 

t_rfr f.'j, z.r_ ... -;, ~nrmu ur'i.bre fun'ln.J.-~wz-rfr b rlf-rnt.fJJwJ' p \ 

. · ( 1 ). 1.52X1000 =1.66 lf , 
h~."=0,02 1+ 40X1.4t 2X9,81XL41 

urb'fiU~..,i, 'JfrJ' IU'Jrm-fl J"'-i,i,llpfr ~npttt.UUJi,lzpf! \ 
h.~11-0, 1 h"'"=0,1XL66=0,17 lf, 

,r ... i,,,fll 111r-~w'i. i.i,znuf l!' 
. H=15+ 1.66+0,17=16,83 lf, , 

"'n.t "lwlf-laui,'fr t.'l"P"'-P J"'-i,l! 'LIPi,fr' 

N lOOO X 4.7X16,83 = 1231 ~~\Ill 
102X0,9X0,7 

a. r;(a&.r111rulaiii.G wc(aaasaa6f6br(a eGqhaaGnLi' uar~lrffa 
l,n'l•l/ti, ·-zfuwur ... 'i.,ei,brfr -rrlb,ee ~,.,'l.,r, .. ,r !:' 

J "''lfruurru.l ... Jfr"il 1..r ... 'ils.efri,e 167918X 0.50=83959 n • 

1 ~"'r'lfr ,...,Jwi,wrwri,brfri,e 38518X0,40=15407 n, 

fuJpwjfr';, ,...,J ... i, ... rwr';,hpfr ufruurbJfrte 

nrncna...tp 

.}83 



155540X0.30=46662 rt 

Cf.'lu.Jb'he 146028 ll 

LUJu/r'b.[!'b' K1=146028 Itt 

.s!.rw'iJs.[!'iJbrfr 4_rw -b'fwJ ~LUtlnLs4_wJJ!'iJbrfr wrJb.[!{!\ 

K2=146028X0.65=94918 rt, 

KJ==1231X135=166185 rt. 

1 qJwJbmr frtn'lnt/UI~UI2"'l'P wrJb.[!/!. 24 ll !;, f.bmkwpwr F"'l"w 

•Jwti-2"'r/r e'h'lr...,iJmr wrJb.t!e' 

K4 - 1000X 2 X 24=48000 ILl 

IJw"Jfrm",.,l 'hbr'll'"tJ'bbrl!. ~,..'l,r,L,r b'b' 

E K == 146028+94918+ 166185+48000= 455131 rt: 

6. liwhwCf~rbafwG bwfuubrft nrnc;nLaf(! 

- w} J?rw'b9.[!'hbrfr k JJttLu ~wnms4_wJ.[!'bbrfr wJnrwfr'l.wsfrw'b' 

0!05(146028+94918)=12047 n_ , 

p) l_('1n'iJ9.[!'iJb rfr £. ,{ JIILU ~UIRIIL94.wJ .(!'iJb r/r 'hnrnqtttJ /!. \ 

0.03( 146028+94918)= 7228 n_, 

q} "l",r"l"',~"'_lw'h/r k F"'l""-"'~"'2wrfr 2wr.wqnrJ,tJ /!.' 

1231X30=36930 n_, 

'1-) /;JbJJLrt('LU/;'iJb (''f/r tU Jfr wrJb .(!/!. \ 

1231 X24X 180X0.004====21272 Rl 

(;~r.wqnrJJ w'b l!.'iJ'II),..iJ,L{' Jwfuttbrp ~LU '1. ,j' I~L,j' b'b 77477 Rl 

Y.rl• 'ltr!ll'l,U'U. 't. 'I·OSOJl !U.t•l.tl.rtll! ill I SU.rf\brlll:a) 

I. ~r .. &gfGLrft ~wbrL .. ft ""-~1'1"" p)no..Ge lt ""-"Cf-1""1 

hniJinft swrwbnqtJno..GGb-•·e ~rwGgt'RLrf- ftc(uafwG CfRSRLaf 

2196 fi t• 92 qd' lfr~•rn•fllu.Jp. ,fu.qfrumpu.LwJfr'b ll'"''b9.[!/!. qJwJr4_wJ 

t' i=D.0003 [illi.[!mp,-.r P• nrfr'h 'l"L'IUII)h,. 'bwfuw'IJqwJ h'b I ~wr'lfr 
p,..J,..S.wp,..r'ht.re' l--:-4 ~ll' br~wrtttfJJwJp.• Ju,fpwJfr'b pu.Jw'hwrwr'hbre 

<j,,..fu,..'IJ.j
1 
.. J h'b I lt"'l''IP pwJw'hwrwr'hhrfr'h 'l"L'lwt.bn k """'l"' J b'b 

(4}~1up=275 fi r.n#JOUUfUI('UIJttt{J JltL'iJI 

2. ~r-Ggf6Lr1a hou;-tmrlpPJflG buafuulor(a uruhafwGnufe 

ltltfp.uJfr'b pwJw'hwJ•wr/r r.w24."'r~u.Jfr'h J,..[,"l!' _ 

tr/r 

0 

275X OA82 
Q~.r~'- - 0 , 86X 1000 

IJLU(''fP pwJw'h"'r"'r/r r,,,2'l"'rlt"'Jfr'b Jwfuue' 

QI==O. 155+0,036+0, 155=0,346 U'3/tlP~' 
11 w'lfruwrwlw Jfr'b ll'"''b9.[!P br~"'l'"t[tl l"',r p wh'lfr tn'hb 9"'l ll'P 

IJnrtttuttt'hlrre "l'"2"Ltf b'b.[! r."'l"l''I-"'PUI{' k euw wnw'bafr'b tttb'lwtfw­
ubrfr: Pn[n(' /)UI2"LU('J('iJbrfr UI(''J-JIIL'iJ.[!'iJb('/!. pbr4_wJ b'iJ UI'[JIILUUI~ 54-ttuf: 

1J. 'I J n _ L u w ~ 54 

' ~ 
"" ~~ 
3~ ... 
.::..,-t ...... ........ 
~ .... 

-="3 

-"" 
4 
3 
2 

1 

I - ' ' "'= ~ "'I" ..... 
..::.. "" ' 

I 
·~ s 3 s .......... ""'- ~' ... -=- ................. ... - .,. -

"" =- 3 .. "- ... ~ ....... &....:::.,.I:.J --: 
"-"7 - ... "" "- 3 ::.., -
~ ;;;--- 3 .;: s -....~ ... ----- ~~ ..1"""-;-

t.'-::1 = < "" * ~ "" ~ ::. ;:;----::.. .......... :I; 
;;"- ~ :;"'~'"~ 

~ ... 5 0 "-iti:;'"=' 
-~ 

"" "" 
= ..._ . ~ ~ ;; ~ 3 ~ 

~ = _....., .. 
= < ... ~ ~ 

. ~ 
..,.a_ ::-::::... ..... ........... ~.., 

~ "'- ... i .... ~ ... 3 
~ ~ ~ .... ; ~ ~ 

~~ 
<r.>...,. .:::- .... Q,: ..,...., .. 

0,346 M-4 

0,346 M - 3 
8 3 ,9 0,108 

8 2,6 0,164 
0,346 M-2 

8 2 0,210 
0,346 M-t 

Q~:U"=L866 u3Jtlpl_;: 

11 "''lfrumrwlwlfr'b ll'w'hs.[!/r wqbLwsrwJ Jwfuue ~Lfr'bfr' 
Q::'u~ .=Q~wq • Kw>1_=1,866X 1.2=2,24 lf

3
}tlpq• 

""~ ....... = --"-.a...b-
i's=-= 
-~ ~~ 
3 .., ------
"- ~ M s _.._ .. '"=' = =~~. ... -...:so ... ~ s ..._ 
i - = 
~~o:.J 

0,346 
0,800 
1,31 
1,866 
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. 9·bn'lluzfr-~-'b b.i. zi/(J' l! \ 

hq==970--948%=22 u, 
11

+-Jfr'h "'1"""'1"'1L"'J"''hnrf P-rJ.r-srfn'l 2rfr J"'f"ue' 

Q'-Qw+Ou+Q,=2A+2.3+2.24=6,94~7.0 u3Nr~' 
f:t'fttL'i.nLJ' b'i.i fun'[niJUI~LU21Ufp br~nL fihl, nrnil9p9 JnLpiU.[!IUC,. 

l/"Lfp t:.w2'1,-r~wJfr'h J-fuue' . 

Q 
7,0 

ru= --==3,5 u3Nrll' . 2 . 

d= L13• / 3•5 1.72 u. v 1.5 

2_fP b.'bzJ'w'b ~nrnLum'hbre fun'lnrfw~wz"'rP bplf"'f'ILfi!"'J'p' 

hhr =0,02(1+ . 1 ) 1,52)(2450 3 31 
lj 40X L72 2X 9.81 X 1,72 I 1{, 

mh'l"'~,;,'b 'lfrJ' "''1f'1Lfi f"L 'h'hbrfr ~npm.um'hhr l!' 

hsh~==0, 1hhrlj=0,1 )(3,31=0,33 U, 
J' w'bnJ'bmt•w~"''b .b.'bznLJ' l!' 

Ii= 22+3,31+0,33=25,6 qur 
'1Jn1 "'f':"~W f w'i.p t:.qnpnLfJ JNL'iJf! ~lfr'i.p' 

N= 1000)(7 )(25,64 2793 qqmt 
102)(0,9 )(0,7 

.1/"''IPumr"'L"'JP'h lr"'ii9J!P W=4,5yL12~ · 32000= 155232 u3 , 

I ~"'r'lfr pwJ"''b"'r"'r'hbrfr W==(4,5jY0,346 2 • 40JO) · 4=35434 rf3, 

fuJ' pwtfr'h pwdiU'hwr'u.rilbrfr upumbJ'fr fL 2_PIUt:.bn,;,UrW r ' t_riU'b9.[!<j.brfr 
swilsfr 
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~ n'l Ul !P<j. Ulzfu UIIIIIU<j..[!<j.b r/r 

,r .uqfrumr"'LuJ Jfr'h lr"'i.9J!P'bl! 

"'rJh.J!l! ~-qJ'nLJ' t' 
155232)(0,50=77616 "-
35434X 0,40=14174 n. 1 ~"'r'lfr P"'J"''h"'r"'ri.brfrill! 

fuJ'P"'!P'b P"'J"'i.."'r-ri.brfr ufrumb­

J'fr'he "- lr"'t:.bniUmLUr yr"'i.9J!i.brfr 

s"'il sfril e 153720)(0,30=46116 n 
137906 n, 

UIJu/r'b.[!'b' K1=137906 n: , 

J!r"''h9J!i.brfr 1r'u b'l"'J ~ ... ,.,LS'JwJJ!i.brfr "'rJb.J!l! 

K2=137906)(0,65==89639 n, 

"fnJ'Uf.IU~IUJIU<j.p Wfdh.[!f!\ 

K3=2793)(200:r558600 n, 

1 qJ,mfbmr fun'ln'J"'~LU2"'fP "'l'Jb.[!l! 38 n !;, t:.bmk"'P"'r fun'ln.J.IU~IU­

Z"'fP ei.'lr."''bnLr "'rJb.J!l! 'ufrilfr' 

· K4=2450)(2)(38=186200 nt 

'twujfrmwl ilbr'lrnLJ'hbre ~"''f.J'IILJ' hi.' 

~K . 137906+89639+558600+186200==972345,nt ' 

6. l:.mhmqnrbafwG bwJuubrfo J\rncnL&f2 

J!piU'i. 9./!'iJbfp fL J' JNLU ~1Unnr.94_"'J .[!'i.hpp IUJ' npmp 'f"'9P"'<j.' 

0,05(137906+89639)==11377 n, 

lr"'i.SJ!'hbrfr k .r1nLu ~"'"'nsrf"'JJ!i.brfr 'hnpnqmJ'e' 

0,03(137906+89639)6826 n, 

"'fNJ'"'fUI~IU~W<j.p f._ fun'fn.J.wi[IUziUr/r zwt:.IUqnpJmJ'e' 

2793)(24=67032 n, 

!; Lblfmr"'!;'bbpqp"' !P wpJb.J!l!' 

2793)(24)( 180)(0,004==48263 Rl 

(; IU/)IU'fnpJJ' IU<j. f!<j.'f/)W<j.NLr Jwfuubrf! ~IU'l.J' NLJ' b'b 133498 Rt 

III mwppbr"'~"" UIIIIU9""'J 9"L91U'bfrz'hbre urb'l"''lr.J."'J hi. W'l.J"LUW~ 
55-nuft 
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·~br£iJw~w<ilwUfl.u e<il'l"'·<ilhtf' !;- H mwr1,brwlll!. nr<il ,,_<;.fr lrl' 

·Lurr.,.,<;.,r,.,<;. ur~"' qnmfr "- brt1,,_ "l",r"l'"~"'t"'<i.' ,.,q.,.,1fr<il "- qnmfrw~w<i.: 
.5?rfr tflil't;,'inl'w<il br~"'- '1"""''- :,, .r,',i' (II mwppbrw~} ltwrbtft !;­

~"""- <iJwfuw'lhU[ Jh~ wqrwJf'<iJ Uf",f"fwl[tUJUI<iJ, nrf! d'l_tfw<iJ wntu'i.Ap<iJ 

'""'l"'Lu•~wzwrhrml 2"'-rl! ltP-"'f'ar"'.CJ<i.fr 1000 u (Il qnmf') b. 978 d' 
(1 qnw/r}: U.t'f 'fb"{,e"'-,r lttfrntfrnfu•fb'b ,r'l,(wb fun'l.ntf•u~wz"' i'hrfr br~"'r'"'-­
fil JnL'i.bbrf!l tnptud IJI'fttbre 1 d w'bmfbtn rw~UI<;. -6.<;. zn,_,r<;.br {!, "fnd "f"'f[W JUI<i.fr 
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U.Ju"lfrun,~, .!frwJ'b Ulp.uJfr'b "l"'f"lw%wJw'bfr 'lb"l.[!"Lif fun'l.nt/.w~•u ­
z.urfr nL "f"d"fW~WJWhfr {!'b'ff\UI'iJ11Lf 1UfUb.[!{! %wtf'fllul I; 1203t 70 11 > 

Jtu~ zw";..'lnrttJ'w'b Jwfuubre' 2,13600 l\.1 IUJ'bfr'bt, 1\frlt'bUI~UJ'b lltiUr­

pbpw~nt[ ( II } fun 'I. nt{w~"'zwrfr nL "i"J' "lw~w tw'i•fr ~'1-1\w'bu'-r "'I' J-(;.[!1!. 
IJ ... ,,,f,,_J' I; 1097100 n , frull 2 ... t.wttnrJJ' "''b J "'fuubre' .2076 47 n.: 

1,hmi..U1pwr, J'b~ wp•utfr'b "l"J'"i"'~"'Jw'bfr 'lb"f..[!'ILJ' fr'b t "llw %w"lf"'""l 

'iJhr'ffn11f'i,brh , WJh"fbu /;£ zwt:.w'fnrJJ'...,'iJ Jwfuubre IU"blf 1fhJ /;~1 > 

.[!IUh Ul lfrwJfrh U 1fb~ 'fnmfrw/fU1h ~IU~LUbp 'f~"f..[!IILifl 

fllnd"upuJftG U:.'frh'fwsGbrfa P'ift muhd"auGm_d"e 

. llpw tfr'b "i"J' Uf.Wlf"' l"''b"'f p "'rarw9tf."'l 2.r fr .unw•fb l"'lfm J'ii . Jwfuu f'' 

Own==6,7 tf3/tlp~t 11.1'1- Jwfr"'"'' 'biU UfbUI.[! I; wz/mumf' 90 or, 60 or•f •u 

· c'b£1"'9-i!"'-,r 2.rfr Jwfuue 't"''l'r,ut 1; 5, 1 u3ftlpl1, ""'' .f'biU9"'J .10 or•/u• 
e'b[iiUis.[!nLJ' y_r/r Jwfrtuh frl'bu~J' I; J'ph}_k 0 G<J.= 3,4 tfJ /tJ. p~ : TJ'fdj 

"''lrb'lw"'fr "'rm"''lf"'l "''l'u'bm(rl JilL 'b'b (!h'f'IL 'bm. ,f /;~.[! 1, 7 tf3 jtj piF 

'IJnJ'"l"'~w!w'bnof mb'l'~''II'"'· J' b'i'.[! l."r" a~zfr•a~mn'l LL 1/b~ "lw :.bumu•Lfr'i• 
IUlfpb'fLUIIII 

""'Jw'bJ!fr o'fm~»lfwr o'l"'"''l"rJJ'w'b 'l"rJ-~frse lllfr'bfr' 

E 
w 

T· 86400 • ~q 
90X 6,7 +60X 5, 1 + 30X 3,4 

180X6,7 
0, 8~5, 

nru'b'l. w •h ub'l.nbfr f!.h{.Jurs.[!nLd "f"d"f.Uif[tuJurhnl/ pwrarurstf.n'f. 2_ffr 

•/IUwmursfr J!"''bw~'b I; tf3, , 
T - 'b' """'l'f"''b ub'ln'bp ml..n'luL[tiJIILh.f! (T= 180 or) • 
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~q-i.' P"l"r 'i"J"lhrfr 4.-Jr~Jw'bwJfr'b wr~'"''ff"'l"'~wi.lnfiJnL"ililt 
CJ.n;.;,~W~W'b "f"d"fUI~WJW'bfr f.wJUir (!'iJ'fiiL'bm:.J h'b.[! hr~nL .uzfu.u- , 

'l 1.. ,JL_%. 'utw l\hum,..Jfr'b -'lrlnlwm' 1 ,7 tf3NplJ ".'f"'W'ff"'lw~w'bnL­
JU.!p: 

trhlj l!lnGGua· d"bsr Fllli'OI'lll9'i nq ~ rft ~rdbf'(! 

U.pw tfr'b "l"'f "iw%w Jw'bm/ pwrarw 9'/"'1. 'll'P .[!"''bw~l! mn'b'bw-J'hur­

~rm/ ·t. w.t[wuwr t' 

W~=H.rm!i . W= 32,55 · (90X 6,7+60)<5,1 + 30X 3.4) · 86400= 

= 32,55X 87350400=2843255520 mtf, 

140104X 100 
2843255520 

0,0049 lj_mq: 

' 

'}•nutfriU~W'ii Uf"J' Uf"'%w JWhnl/ P"' rar"'9'L"'l y_r/r .J?"''b'"%1! In n'b'bw-. 

J'/, mf. brnt/. ~IUI,WU1Uf I;' 

\V
2
= H.rwG. · W=23,8 · (1 20X 3,35+60X L7)= 86400= 

· = 23, 8 X 435 45600= 1036385280 mtf: 

58864X 100 
1036385280 

luGqf.r 2. /},.n'IJ'"''b "l"J'"i"'JP'ir urb'l"'~"'l"''b.[!'bl•rfr iL .ll"'l"'<;.'bbrfr 

'bwJutUlfJ,f wh f. urJ' wr "'f""'-,f b'b nnn'ftf."'f. mwrwttuL[il J"'b £. fJ~Jwhfr 
mfuzf• r:..IUUIW%U1'fJ brf!.• 2_fP W'l.f'J"",_ffr ( 'fbm/r) JUifllufr ,fbJIIL[iiJnLb'iJkr/!• 

2.r/' .!w~"'f'f"'~P 'btf.w'l"''I"'-J'b ,_ w•~ wtf.kl"''I"LJ'b 'bpz.kre• ,JunrnLfiJm"b­

'bLrl! • t. n'l.fr ,f"'~brbup ~urJ' J'w'ffrumrwlwJfr'b 2.f'wh9.[!fr wJ'b'b'"P"'faf 

't""''' 'bfr 2.£!. nrmb'l J' 'l.iJ.h L"L I;_ 2_11Lf I! • mtf.Jw l'bhr l;[hltmrwl;'bbr'lfrw Jfr, 
. z/thU1f1UfWf[Wh bJnL[.Jbrfr Wll~UIJIILfiiJur'b·, frb}_Ufku hWU br~f1WpWhU1~Uih 
, _ P..r"'"r~rwpw'biU~Wh Uf.W IJ'ur'b'bbr/• J' wufr'b: 

·~b,tli "'"'SP"' JP e'b[ilwsJ!'ILJ' ,r wmnLst/."'1. 2./'P J!w'bw~e "f" zk L"L 

1\wJ'wr , uutf.nr ... P"'l'• mr•JnLJ' L'b 'll"'-'lwm'bmkuw~w'b ~11L£UIIIL[1Uihbrfr 
/{W'fd {! 

1 
t.rnLJ"bkpfr filfrt['b IlL ,jUIJ'~hmhUf(! l 2_f,f wh IlL n nn'fd w'b bnr­

J' ur'bb rl!' 0. JU lniiJ"'l'bhrnt/. ~UJ'[J'lfn,_J' h'b 1\fr'lrnJ' "'I"' Lfr t~"J' "llb~murt[nr­
""'J , "'"~"' ~,J "lth~m wtf.nrtf.wJ 'lrwf/>H'ilbre' 



5!rfr dWUJIILytfw'h 'f/Jw/Jrfr IILillliiLf'JWdp Ulrt[wJ t hrlJ•"Jr;IW~UI'i. 
ltmrr[wJ./!1! ('b~. 3/} }: flnnrt'[n'l t.n'l'""'"'f"'J,n[J J"L'h(! qm'bt[ttLd · I; 100() J 
'bfrz nL'iibsn'l t.nrfr'ln'bw~w'bfr9 9"',)' lf "''ffrtimf"'l"'Jfr'b 2.P"''i.9.td• 'ILf"'u­
dwt~p /)IUUiut~fr 'bfrze 999 u' 1;, 'fbutfr 2.rfr 'ht[UJ'fiU'fiiLJ'i, rJ'wl.jtUflf'U~~ 
'hfrze' 948,/'j UJ fru~ UJnuH[blw'fnLJ'i,(!' 949,.'/ Ul 

lJ•burfr 2.fP 'bt[UJ'I.UJ'fiii-J'i, /Jut/IIU[! 6 U;1{tlpfJ J;, fruq LUILUJt[/ilu"f'"-J'jlf!\ 

20 u;'/tl [llp """'1"-"'1. 'bhurmn "'"'l'wJm f'lm'he 2000 n 1;. Tlllll'f'r .. :;, 

ufruutbJ'fr O'f"'"'~"'l' 'lnrJn7u•[JJw'h 'lnrJwltfr!ll!' "l) u= 0,8, "lnJ"lmlJ "'l"'~rfr'b 
t_"Lf . tfnurb,'l'bn'l lf"'-;,9 .f!fr hr~"'f''IL[JJ'IL<;,[!' 1=200 tl', fruit [Jh.r~~[JJ"•'i'l!' 
i=0.0006: 

{ 

I 
u 

r 

r~~.,~.7.~:~,:.r:tu~.~~U-~--------~~------~-----------------____j 
1.tottrc ~ g-

::? 

3&0 

"t,~. 35 . .'ipfo Jw ""• 11Jw"i. 'l.lw.lpfo "' 'l'f"LfJ JLD'f p b-~~wJ"i.w/1"'~' ~"'/' •Juo.ll', 

r.npfo•,n'bw~w"i. ''"' "2"'"'f'C' ·1: lJOOO, nLq'[wJ.f•'fc' 1:1000, 

/:tt.ILmrLUt.wtLnr'l-JLU'b 'lfrJ'b LU'iiy'hrtLd I; nnn'IJw'h mLpfrmnt'P"'.("'f: 

~fr'l-rnJ n'l-"•tfr ~nJ "llb~mwr[nrr[wJ 'lrwf/>frltfr O[•'ff•'itwut'irbre f'bl"fw& 

b'b w7 J"' uurlt li8-m_J"z 

nn_ncptnll swrwbnLpJwG ~rJ. UfwhwG2J. hwctJ.aurlae 

n ttn'ft[n'f tn LUfLUJIILP JtU'i, 't.wtf Wf "fiUf,.lll'i,!_'ln'f 2_fP /Jwfuue nrn z-
4_nLd I; t.bur/, J"'l pw'bwat. n4_' 
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1,? 

1,1 

1.0 

0,9 

il.i 

Ul 

O,b 

0.~ 

0,4 

0,3 

0.2 

0.1 

1 I &...n!Jf!. 

"'' 1.11 , ..... --. ----· . 
' ~r~ ~ 
~ rl.~~uwrr : 
t "lU~U\,!l.r 1 

~ru~r<. 1 

0.7~ I 

I 
I 
I 

:_~'L-.. ----
• • • .. ~~ _ ... 

I 

O)SJ 
r 

'I 

I 
6 

VI 'ill 
uuru L. t.rC' 

30 26 

I 
I 

I O. J~ ·----• 

· ~ )( 

31 

l). 'f J" L u OU ~ 58 

46 :35 26 ' 

s \ 
.PI I PI' 

q I •II'~ r.b-1/ww- 0,15 0,2 I 0,3 \ 0,45 0,46 \ 0 .3 \ 0,15 

t•fo"i. -~--+---f~--+----t--t-"---'~~ 
0,50 \ 0,75 1 1.12 1,15 \0,7510.38 

0,38" 
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'C9 

c 75 
'-=-.- ---

L.' 

0 . ~ 

0 \ 

- - - - - - - - - -
q .i 

0 : 

0 I 

I 
-

"7' 
;.;,----

, . "'= 
· rfwdw'i.w~wJfrp_, 9C 

~ r::.J 
~ ~ 

~ 

I 
4!. - , ... ,4.,.· . . 3 

~ .... .... .... ~ .... .... 
<::> ~ 

1 I 2 I J I 
15/ 'V- 20/ JV 6 0,375 

!2lllV-'21; V . 30 0,50 
21/V - 15/Vl 26 0, 75 
16/VI-- 16/VJJ · 31 1,125 

~ 17/V 11 - 31 / Vfll 46 1,15 
1/ IX-5:X 35 0,75 
6/X-31 / X 26 0,375 

f:i.'lwJb'i.e' I 200 I I 

0. ~ 

c J8 

~·:j j ~· 

u '/ J n ._ 111 

ll'wmn'-91•"L f_pfr .pw'w~{! 

rrfJ) 

-

Jb~ opnLJ 
mtfJ"'l rlw-
1/LU~u,*wr(f'-
!rrgn._,f 

I 
4 I ,) 

32400 194400 
43200 1296000 
64800 1684800 
97200 3013200 
99360 4570560 
64800 2268000 
32400 842400 

69347 I 1386936U 

llnUitJ.IiL.U'ln'-t'b "-"'tr'fb'h.~»lt.Uiil · JUifuue' Own=1, 15. tf3/tlp~: 
:,UI2'i.Uir'tUJJfr'b ( wrJ.bLUI91.wJ) JUifuul! 'tlfr'bfr' 

Qfiwctj_=Kwtl. · Own• 

"l""/;r1 Km~~l! 2.rfr Ul'i.bLUI9JUI'b. 't"l'JUI~/!9'b f;, np'b f!'b'l."i.'b'i.nuf !; 2.rfr· 

Jwfuufr J'£J "' {J J"'-'bfr 9 l;,w/u'i.~»J' bpp Q< 1 tf3/4 plj, Kw•l= 

c-].2 -:-1.3, Q=l -;-- 10 tf3/tJ.p~- Kwq_-Ll5+ L20, fru~ bpp 

O> tO J~/tfpli- Kwq_=Ll+Ll5' 

Qfi""'>t=1.2X L1.5=1.38 J 3NplJ, 

u•wqlmsrmllU!ft6 ~rw69J:ft hftqnu•hftlpu~m6 hwGt.(wrft@> 

lf,,.,i/,rmrUJL'"!fr'b 2.r~»'h9.efr ·L~»J'h~»I;,UI'b r.UimrJ.UIJ.efr tUJfbrl! npn­

l ""l /,''i, ,p' bl'bhtn•[ r.urzrf~»r~Uitf''b JUI[Pufr JbJm[rltrn'bfr9 (Q r.UizrJ.= 

,-=-, 1, ;~8 t(1jllp1J)' 
F,'b'lm'bmJ L'b.j! 2.r~»'h9.eP r.w~nUiqfr fJb.IJ"'-{iiJ"'-'bl!' i=0.0005, 

1" 11 1' 11111 P"P'l-"'-1" l"''b 'l"rJw'tfr9l! \ n;=O,Ot 7' zh"l.fr Pb.e'i.UJJ.ef' ynrJIU~ 
'll'.'fl!' :;= 1, t.r~»'h,'l.efr t.Uiw"'llf' LUI1'b,,_[J JIIL'bf!' b=0,8 tf L. trl! funrm­

fri !'"'i't/ h=0,98 u: . 
l,Uitb"'ll"'<;' \wmt{'"J.efr JUI~brbue' · w=(b+~h) h = (0.8 + 1 X 

)< 0.98)0,98=1.74 tf2, 

f"rt.'i.mr} Uf'"r"'Tff"}l!' J. = b +2hV"t+·f~=0,8 + 2X0,98l/ 1-fl' · 

=3.56 J, 

"'r"''lmfJ !"'<;' qnpJw~fr9!!' C= -
1 

R' i-. 
1 

· 0.49'1"=51 .38, 
n o.ot 7 

t.rl• z'"rJ.t'"'h "' f' '"'l"'-Pt"'-'he' V=CVRL 5L38V 0.49X 0.0005= 
= 0.8tf/tlpl,, 
Z. f'fr J,ufuue' Q=-=wV=L74X 0,8=L39 tf3/tJ.pll' 

ll.f"ll'IL 'ir.e'hbrl! 'lr"ui b'b.e Ul'l!"'-"'"'t"'-J 

b J h J w J 2 '/. J R .r c 

0,8 0,98 I. 74 0,49 51,38 0,80 1.39 
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b .r h .r (0 J2 X J R J 
I 

v I 0 c 
J · o}p~ tPoJfoll 

I 

0,8 0.5 0.65 2,21 0,29 46,9 
1 I 0.57 0,373 

npmh'l Av.-h tfw'IP""'P"'L"'JPh lf"'ii!J.pp l)wmw~fr ''irpzil f;, 

h-e' lfP Ju"r'nfiiJmile 1)"'2'l"'rftmtfoil r} ... f~up~'l.'·· •'Jp.mtf, 
Afiwctj_=999,0+0,98=999,98 U: 

tlnur 
1-hmp 2_fP ilr[mqwauuh J'UJhwpruu'll L r 

l • I r l' '/"' Ul DI/Ltf J' 1 <; L 
2.fP bpzf! q[pilp' l'E'- Uf" Uf.LZ1'{UIJwul' 

A~=At"- -il=948,5-0,0006X 200= 948.38 u, 

C,'burpnuf hil.p hph.p P"'b"-"r"'~"'b £. tfhlt ·Ufwt.bumwtfo'h Uf",rUf, 

Jl''·f'"'.f!"''htJ"'-fP "'P"'"''If"'l"'lt"'tn~_p !"''he 380 tNr~: bpp Uf"tl"lft 

"'f"'"''lf"'l"'ftw'bmfltm'he' 0=380 tNP~· foult trfo1_ i.'hztt'-tf!!' Hu• =59,1 
J, Uf",r Ufhpp IJ"'"'"'L"'IP9 f!burpttuf b'h.p 12HDc rf wftbp zp ~"PP'ln'hwltw'h, 
,{/;~mh/t•Jw'hft, bpftltntltfw'bft rim ur.pnr/ rfft2_ft'h i.ilzJ'wb ftb'hurpnbrufuutJU 

"/"''"~' "fP "l"'m!ur'hbrft [tlfo'i_!!' n=1450 utUl/Jinutb: 

Lb pr)r),{ wh rJwltmmtl rfLurrrmltru'h pwpapmfiJ J"Lb[!' H~~·~=2,8 U, 

tbr·M ,r w'h ft!J'"T"'lft '"P"''' "''IPr)!!' 3.:50 utf, foult ,r 'l'"-"'h t19wrfrn'lft 

"'f"''' w'lfor}l!' 300 •1'tf, "I"'' "IP ~zftur/ 1400 t1q, o'l"'"'~"'r 'I"Pr)"'lm­
[Jfrub qnpr)wljp!][!' 0,88: 

fl/ ntf "l'"ltw !"'bf! fJwph LP I; ftwrlln!Jb l 'I burp wrfrpil l[wtf '!burp It 

1{mtfpumpw[wJpb lf"'b.<J.f!P 'ILfuwtfwuft tfpp_£: U.mulph 'lbUf.f!"'-'f ft"'J"'bf! 

ft"""rr.9'Jnt.rf I; p_rurnuL lf"'""'-!J'[urr).[!P tfnur ljrutf ilpw 'i_pw, 2."'-f rfn­

"'L!Jb"'l ftwnm ,9rjwr) .[! tft tft'b,~_tf, [!il'l"'-'i.' 1_wJ 2."'-f l' 700 tf b plf"'f"'-­

fdtwrfp Jun'l""-"'ltwzwrnr/ rfrf'lrntf I; 2_f"'b9.f!P rfb2_: U!u urwpphpwlfp 

ru11ur'i_b l"'-[il !"' bb w !b f;, "{' "l'"'"l'"lt"' !"'bf! rfput!Jt[utJ I; lf"''LIIL ftut­

'"IL9'J"'r).f!P l)bm, pul; [Jhpu'-fiJJtiLb[!' LUJb• np •["'f'"'f"'-'f'hhpp rfwtfrubutft 

"t"'f"lwltmtw'hf! lturrn'l I; ll'""- "'l"'l'fi'L• ,f'ltfw'b f""'l"'Jwltwzurrl! hpfturr 

f; , lPP P"'t'af"'.'f'futb t.wJ'wp Uf"'t.w'hp'i_uuf I; l;'hbr'IP"'!P LP"'9"'-9Pt 

aLUfuu' zb'h.[!/! m.bhbttuf I; ""'" LP I'"'P'I ltwiii/L !l'[wJ .f! \ PL"lt'u tftil ltwrf 
[J LU !J f[wtfhpw Jpb mpUfpt 

U.1_h LP b"lutmutltwt.wptf wp I; Uf"'f Ufwll'" !w'i.rl! ltwnrnyh L [LUblP 

11mnpnm,uf {'hit• 33, ut l[hurttuf): ~"'-PI! P'"9 2.f"'il9.f!""- ltwJ' '""'1"­

'fwlturzwpnt[ rfnmb9'["'-,r I; ~'"!"'bpb· , LUJbtnl)hmk iiOO tf hpljwprn{J!mJ'p 

{lltr'JntJm~utzmpnt[ tf'Jt[rnJ' tfw'fpt1utfU1[111Jpb 2_f"'b!J.pP J'h2_1 U!u 'fbUf.f!"'-'f 

I'"'.'I"IIL"IILtf I; zb'h.ep "'1"'1"'-,r/! rfwr"'f'LUP.rbr'"'' zbil.f!l! f[IIL'i.tb'i.,u rut[btf. 

"I"'P'l ~"'""'-9'/"'J.[!' l"f iturrfbf'"'tP'h 11"''1 2.!"/"''l"'!Pb wp"fp: lfbr) 
"l"J'Ufwltw!wbbhf'P mh'fp [!burprnfdtm'i.rl! "lb"'.f! I; t.[trf'bu,jnpt[p urb[u­

'hpljw- mburL·u LU!jwb I)LUzt/ut rllilh pnrJ: 

1,wz1_wpfJ/! ltt~~uturp'i_rntf I; l)burbt"'L :,LUl"f'l"'ltwhtnfiJ!uttftr: 

1. l:Jwqtlr[ttLtf I; Uf"'f"fp 'hhechhfwil prn'fn'l_wll"'Z"'PP uprhrfw'b 

(,'h~. 38), npmL'l !J"'-!!1 b'h "'t"['nJ 6-lr.wrfnr ,fLUuhpf! h urptfwutmrw­

ilhrl!• 'bwjuwmhu'i_uuf I; '""'l"'JLUf[wzmrf. •lt"" url''l"''lfbl l!'i."f"'-'bf,t 

!J"'b9 t.wqur'l"'f;.. ii'"T"'-!f"''' r),'j,,JI £ wbyrrul: 
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--7 \-

-~··-e- 0. ---- .. -

Z..bwloup"'f' • lf'P l.'bz:fJU'b lj_np:nuw'bhp[' 'l"uf"'f'l! 'bhp rht,f"'"i, /11n~ 

'1 n~J ,..t,.u 2."' rrnuf "tf>'h" \ 

h"==,02 t 0 ,61=0,63. u: 

-J. tbpJrhf:.u'b •Jtulj_IILIILifJhwpwlj_tu'b P"'rar,tftlt:IL'h£! UJIJtlul wbq[> 

; , 11ftup "-wrbLfr /; nrnzbl bp""L hqtu'btulJn:J' 'Lwwtu["lfP Olf'iJriLf!IJ;.,Jp J. 
('w'bwd.ILn:f: 

lJ.nwF_p'iJ '1f.·"f.[!"llf "fbu:/! /; 'h'Lwmfr llt'iJh'iJwf• nr "tuUJUI[11lfiiLif 

'j1f,pJJJ"''b "-"'"-"ttftfbwptulj_tu'b P"'f'af',ILftlt"'- 'b£! mp:f~nJ I; Jblj_ :ifil'bnLnrur 

{.'b z_ :f"''b 1L i'['P 200-p l;,w,f"'P' IJpp "l",r"ll! wbqw'lr:Juuf I; Jn1f1. Jw­

lfL·plw:.tf!IP9 pwpap. "lb"'.[! I; "'"!"'L ml:ulf> r,,..,fiUr IIL'['[I/Ld :fu1,ry'bbl 

;J;,J.!"'L pw'hJUd.Ln:J, 

" f'wbq H~"-lj -e /l"'m"'L"'l"uf "'f':j"'J 'hlrrJJ,f,u'b '''""-"'-"uf,fbwr"'"-"''i-

pwrd.r"'-fillut"h'h 1;, -

HA~'b' w:JlwL . mlil[nLif :ffJ'hntnrmwtf-5. l.'bz:ILJ'e (u) , "f'P m:ft"'r 

'iJapf! •Jap!Jhllt d a'iJ.[! f, J.mJ. J"'l IU'[JIILUIU""!J' 

tbpJJJw'b :fwll";_, t tftfbu:pwllw'b l' "'l ' d.['~~tftltnt"i:l! . JJ..;['blp I; npnz_bt 

'hwL. t:.bmL.t"'L pu:'b,..aL.n:f' 

H~~~~=HA-- h~~; -- :;H, 

nrwbq h1~!-e 'l"L"r<.P'hbpp l.'h zu u f'h 1;, "t'P wprlbi!'hbre wr:fwJ 

b'b ""l!"wu:lt'n'f' lt'"fu:jwJ p_rf: 'l br:fwumpl.tu'bp!J• 

I !~~!~:J~·-1 10 I 20 I 30 i 40 I 50 I 60 I 70 I 80 I 90 1100 I 

]
'1-ntnl'?f.'bbl'f' 1

1

0,121 0 24 I 0 ,4:3\ 0 , 75
1
1 1, 25 1 2,02 1

1

3,1 7 ,4,82 1 7 ,14 /10,3 
t>'l.2n..JI! (•r) ' ' I . . I 
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o-.V ~'"1/·~·'"sJ.~atfr 't"ru'"~frs., ~[ a= ~A ( n ~Q yl al 
H-e' llf"""l.fr tfh~ ~a't,fr•lfr i.'bzm•fe "- t.w"-"'""'r t MJ, L tf, 
n-e' Ufnrf"f.l• ~a'bfr•lfr Uf"'"Ltur'hhrfr ft1fo1e "- t.mr{.uu.ul' t, USOI ' 

UfUl/pnUfb, 

C-<t,' 'l"rrl-.u~fr.IJL'' IJ~»/utj.uJ -r-'te'h[rl.u9mftlt.u'h 'l"ru.nl19t, (n s} 
tfbrl-mfil !"'- 'bfr9 , 

Q-i,' Uf"J'Ufp ~arm~»'lf'"'l~»~UI'brJLftiJ'"-i,e· hr~ll"'l'f~»'h[r rfm ur.enrf 

.u'bJttJi,brfr 'lb"i.f!"', mh 'l'"'lr1nuf t ,,bue ( tf3/ttp ~): 
ll.r.u'le'i,fiiJU9"'-flJIU'iJ 'l"f',)-IUfi/rse ffJUJf Urbfrr/fo "f11111LJtn<j,J.f'p tnli·uw­

/Jwrwr ft1fr1e ~tfo'hfr' 

05_3,65nV Q- 3.65 X 1450VO.I9 
H"l4 = 59,J3!4 106 upnjpuujh: 

ftJ.<j,mfrn'i,wfr.m JU Uf",f"f.J.rf! f!UUI Ds-/r '[Wuw~'"f''fl[wrf J.f. '.JiurJ. f'"[ 
1t'-r"l· 

'l"'.,'l"''ll!.,fi/"'9 ... .,fr1 ns=60, C= 600- 800, 
'hnr"'"L "''hfr1 ns=70-150, C=900-1000, 
"'rwql!.'h{rlws u.'bfr1_ ns=150-350. C=1100-1300, 

"= 9.2 (1450 V[T9)4/3 =0.09: 
59,1 950 

J,bwk"'P"'r.• 'hbrJ-J-,f w., "-"'~"'-IlL tf,fkwr"'~UJ'b p.urar,,_{iJ 
1
,,, .,!! ~Lfr'h/Y 

H~~·~=9,2-0A3-0,09X59, 1~3.4 lf, 

llmUJs1_UJc) JhJ-rufiiJIIL'iJf! jlnLJliUUir1_•nJ t- "f.W~wu/i,'J'iJfil 0
1
.) U-ru[, 

'"!uJti,.[!i,' ~umws4.fr 2 ,9 1[, 

"'""~~tfr .,hr.t.t,r..;., 'l 6 "'16'lfr'"~w'b pwrar,'-Pt"'-.,1!. (HV "r"zlitfr" 
o'fmwqnrJ-,.,f b'b.f! 4.-~,,_mtftfhm1 .... ~ ... 'b P'"rar"'-filt'"'b T".f!r '"rtfb.f!l! 
(2,0 tf). 

nru.h'l_ h-{' t.rfr b'hzJ'JU'iJ ~lf('IILUUJ'bbrfr 'fliLtfwr'iJ t- 'iJhrtlJrfru'fr pln?n-
4.wf[LU21U('NLJ k r.w.J_wuwp (- 0,63 tf, 

Vl-e' t.r/t zwrJ.t,..i, LU('IU'fiiL[tiJ'IL.,e i,bpJ-J-,r ... t 'fs.u.Pn'luul, 
"rfr D=350 .ttl'. 
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4X 0,38 
3 14X 0.35 

H~=2,0-0,63- 2x9.81 
0,57 Ur 

~UI2_11Uf'~P,'J urfwuf J; , nr 'iJ/ipJ-tlrfUJ'iJ 'fbn'[/i'l_pUJ~W<j, pwraf'IIL­

[JJ'"-<j,/! P"J!r ,fbc),_pJ'7L'b 1;: fl},f"l.brfr .,,r,fLU[ wzfuwurw't,IJ<j, WUf.UI;,,_ 

'flrllll- i,"ir..uurru~,.; '".l'l"f.P"P '1-b"l.[!b{'mJ' "ibm.[! f; Uf"'f"l.l! mb'l"''lf'bl 

t rfo ,t-~brbufr!J !l'ut}, ~»Juft'b.e'b' m'bb'bwl 'bbrc)J-,fwi, pw9wuUJ~LUi, 

1• LU,.a,,.f" ,,._t, 

U'qtfwG Jun'lnt{tulJwemrfa htuetfw•·lfe 

1/ '[J'w'b fun'Jn.JIJI~LU£.Uirfr hrffLUJIIIL[rftllt.'b(! 100 U-frs LUI{U[f lfi,h[IIL 

,1/;"l.f!"'-J' i,Uf.LU"'"'~w'>wrJ'LUr t- llftr~~~nbl "l."''"lbrft 'ln'-'fUif\1.-, wzfr,.u­

,,ru.,.J!, "'!"Pi,./!i,' l"f'" "lmf"ihrfr '>,mfwr hLU/""''lrl-bz br~"'- fr."'l"'L"'­

Itw ;_LUr ( t.1,t1,,_ ,.,,r "I l"'-rl' J' ,,ur b'b ,rb/1 "'"'l"''"'~iu zLUrft J'bp_)t 

1J.lu"ffr"un1_, 1f'l 1lw'b {un'J .'"[LU~LUZ'"f'l! pur'l~uryLUJ I; -6.tm'lw.Jnr,,_ J' -· 

'j,Jirfr,'J /, (!<j,'[ t_ W<j,lll r lfluufryt lun'lnt/UI't.,"rl• utrLUrfw'ft}brf! npnz1.r~Lif b'i1 

/; l"iJb zn1_ ~rfr thufrw" /, zwrd-1f LU., LU('LU'fltL/d [LU'b rfbJ-trLfl Jill 'h_'hb rfts: 

!i!.rfo zurrtftf rn'i1 LUrLU'fiiL{iJJrtt 'be film. tlLUUI('"IILJf I; 1,·~ -2,5 tf/tl p ~~ 
tlluf.rfw'"u'bbrm•f: fu,,,,,LU/ffr mrrutfw'lftJI! "ib"'.[! I; Lft't,ft mbfrr't,pffur-m't,mb~ 

urul[.ub urhutuf[h"'P.'J ,.,fJ;'j,,..J.J.,<j,,,,,_i,, 

/;f[n't,,,ff~ utpLUrfw'ffrJJ! nrnzbl"'- f.u,fwp fJUifhlft /; O'fur1_b l 

/:, /;Ut/, [UI[ 'pLU'iJUJJ.£fr.rJ · 

Du1=(0,75 +-0,90)V Q~ 

n l"''b'l Q~'b p_r•fr t~LUfo,u'b I; (u3Np~) : 
zJ.U" tfurtf.nJIIfLU'j, J'urufr fu"'l'"''"~P /;ffn't,nJ'ft/1 "'f''"'fu.'tfrJ-l!' 

!\,1=o,ssvo.38 o.s22 u: . 

1UntJn1LU~i,bf'fo IIUIIU.,IJ'-U('tnp t,LU,fwJ.LUJ<j, (!'iJlfiiL'iJIILJf /,<j,.f! 500 UU, 
nrf• 'I" "f.[!"' tf ~rft ;_urrtfrirui, LUfUIIJIIL{d jlll."iJ(l fafri,ft' 

4Q ' 
V= ­

r:D~ 

4X 0,38 
3.14X0.52 

fo"'l"'fLUIJUIZ"'J'fr l!i,'lf),u'bu'-r ,fLUunrf "lb."'.[! I; J''l_•/fr 2Q, LUJ"Pi,.J!'i,' 

0 , 16 d 3/ tlf114 . ' 
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llmw'b'lwrmfr I),..J,..a,..J'll tf'l_,f,..'f, /.rJtr'l_ni/w~w:_wrfr .mrwJ' ... qfrtt~ 
e'b'l"' 'bm..J' b'b-1! 700 tftf, nrfr 'lb"'LJ!"'-J' 2.rfr ;wpJJ'-'b "'P"''l"'-fJJ',._i,l!' 

~Lfrilfr' 

V= 4Q = 4X 0.76 1.97 uNrtl' 
1ro~ 3, t4X 0.72 

. . ,'1-zfrfrm. r.wz4_11LJ'ilbrfr , 'fb"'LJ!IILif u,_btn.[! !; nrnzbl 2.rfr l.'itzJ'wt 
brft~~ii~.~IUil /.. urb'lwffwb ~nrnLUmbbrfr J'b,t,._p Jill 'f,'f,brf!. {.~~Lr]_;.."-nrnuf-
ilbrn~J ·~.. f!.ii'J.I)UI'f,IILr J'tUUIILJ'I . 

' , u 'nmw4_;.r r.wz4.1Ur~'llbrfr 'fbu,_J!nLJ' 2_rfr f.'f, zJ'w'b ~nrnLLim'bbr£! 
~-rb Lfr !; r. ... z4.b l J'b~ /.un'l n4_w~IU Z"'rfr r. ... .r "'r• 

h Ul}uwll =ht.rt+h.t.,l 

. .t!rfr l.i12Jw'b br'twt'll"'~~'b ~~~r,-._um'bbrt!' 

hhr'lj=AJQ2
: 

lfl".'l"i"'m/J 700 tftf UlrwJ'wqfrd- nL'lihsn'l /.un'ln4_ ... ~'llbrfr t,,..Jw1r 

A=0,0115 (brp Q tl'Jftlp~): 

~~~'ln4w~"'Z"'rfr br~"'rnL[il 1"'-'bl!. 500 tf !;: 

h.,.t=O.Ol15X 500X 0.762=3,32 tf: 

~rJ. AilzJ'&Uil mb'l_IU~IU'f, ftnrlll-llln'J,br'J, f!.'f,'f111-'J,£'J,J! 'r~IU{itiU'tiUU ftn­

rmum'J.Itrf- 10% ~e . 

h ... ,=O, lhhr4=0, 1 X 3,32=0.33 tf1 

~bur£.UI,.Wr 2_P" f.'bzJ'w'J, f!fl'ft.w'bn'-r ltnrnLuur'bbpf! 'ttfr'J,/s'f,' 

h.r'luwG=3,32 + 0,33= 3,65 tf: 

fllnJ'"i/t -6.zur4_wd- trfr,j_ l.'bzn'-J't!.' 

HI,. -:-H, + hG+h.r'l.r=5 1,6+0,63+3.65= 55,88 I tf: 

'twf.:-'itw'tw'b t. ... z4_nuf'librn4_ u~ws4_hl tr 59,1 tf, t;burluupwfP 

e'llurr.J.ul '"I"J"'LI!. ~wrn'l !; pw4_wr"'rbl . ..,_ ... t.w'llt.l!. npnz '"1~2"'r"''' 
J!~ilfr •r WJ'I- ttw/.uufr JwJw'bw~ 'liJ. umb'ld-nLJ' !; 61 tf i.'iszmcr/: 

.mi-, ... Jfr'b ~w!w'b'bbrfr Z"'l)"''l"l't}J w'b J,..J ,..'f,,../1 . .fo ... llw'b'bbrfr 

~ ... J t,..,..,,_ ... ra ~-+,._ tr'llbrfr r.w'lllf ... rd-... ~fr + ... ~J"''b 't ... J "J"J u,_brfr 

(zwrfiJ. t_''ii6pfr) r. ... 'b~wrttw~fr ~w'bqwnfr 'lb"'L-1!"'-J' J' 7.r ... il frrn'l ,;4_ ... ~ ... ~ 
zwpm .. J UltriUt.W'bnt..J' !; l)fr'lr"'"-Lfr~w~ ... 'b t. ... r4_ ... .t' nrfr t.burl.. ... 'll,e•4. P"'ra­
pll!i~nLJ t <;,br.J?fr'b i.'bzm.J'e /.. 1),..{.,../.u tJfilwr'llbrfr u,_wmf.,.., ,_,.. , 'J,,,._J , 

28'1;.\, 
; ~:;< / 

l.fr'l-r"'4Lfr~..,~-'b t.wr4_ ... d-fr J,..J,..'b"'~ "'""'l"'9"'J l.'bzJ,..'b ,.., .... -

,1fl•tw'l"'-/'b Jbttn~fiiJnL'lif!. lf"'rbtfr !; nrnzbl t.bm£./"'l "'L"'J,J,..'l,'l,brfr I),..Jwrr 
1. ll''lJ,..'b /.un'ln4.w'twz"'rfr 4_rw, r.,..'t,..'1,..ra ~"'T"._trfr J'nm, 

pw!JIU~IUJIILJ' b'f, l)fr'friU4lfr~UI~UI'f, t..ur4_"'J/!. ~-'1,/.un'l_ UUirJ!bff!.• npfr• 

~t"-"'LJ!"'-J'' 
aV 

Hwn=3H ... +-: 
g 

2 . ~-~"''I"' I' a 't"'T"'-1rfr .r '!m mbrz"''lr4 ... J t "'"""'r.,J.frl~-+rv-tr 
"('/!. P"'9'LnLJ' !; •. brp l.'bztiLtf'b w4_btfr !; Lfr'linLJ' UlniUinfr~ l.'bzmJ'frs 

6H-/r 1_wijrn4_ k l~"rl' ftlwptJm.J' !; '1"'-ru' 

Hwn=2H ... +-t( 6H + a: ): 
s. :. ... ~ ... 't"'r'a 'L"'T"'-trfr .r,u, 'tr•Jwd- t -6.'bz.r ... 'll ,r ... rfrt> nrc 

.1' '"!1'1."'-J' I; f..'bzJ'w'b ,..'b'tJ',..'b 'lb"'LJ!"'-'f' 

Hwll=H.~+:!_(Hu+ ~)I 
2 g 

ll,!" p ... 'll ... akbrfr Jbr__' 

Hn .. -1!. umu.~mfrlt f..'f,;_,.tf'b !; /.untJ_n4_"'~"'Z"'r"'-J', "'!ufr'b.J!'b' qbn'lb'lfr"'~ul'll 
P"'rArn'-fl t•n 'bf!, 

V - 'b' t.rfr z"'rJJ ,..'b "'r"''l"'-[il !"'-ile ''"''l ""-"'~'-'-'-Z"'l'"._.r il ... /.uJ!."''b + ... -

~ ... 'bfr ( ~ ... J ~"'T"'-trfr) T"'~"-" Ll!. • 

g- il' J-,..'i.r"'-fill"''b . "'-Jfr "'r"''f"'9" '-.rl! , 
a-'ll' r.wr4_.uJ,..tfr'it "'LPJ!fr m"'r"'JJ,..'it "'r"''l"._fill"'-'bl! /.un'ln4_w~wzw­

r"._J, npfr ,;.,,..4_bl"''l"'-l'b J'bJ-,._{tiJ"'-'itl!. lfwrn'l !; tfrilbl 14.25 
tf/tlplJ.' f>r,..~w'it,._,J "'I'll urwmw'ittJ,uf !; 500-1200 tf/tJ.pq uUJC.­

J'ui'b'itbrn'- J' { J'bmw'll"' fr'-"'l""-"'~'bbrfr t.w,fwp): · 

100 

li'Jt-600 
6eo ~ 

1200 

1100 

1100 

600 

550 
500 

ll.utw!JbJ'b'itmJw '""'l""-"'~'itbrfr 'lb"'LJ!"'-J' "'!u J'bttn'-filtn._'it'bbrl!. 

"lbm,e !; P"''lJ'wu,_wmqhl "'-'l'lJ'w'b qnpttw~sn{ 0,6-n4_t . 

li'itztl ... 'b .r ... rfrlfr 'llr"'LJ?"'-J' "'"-"'4.bL"''l"._J'b f..'itzuufe ¥tfr'llfr' 



Hum=51.6+-
1 

( 5L6+ llOO X L97)::::::::188 tf: 
' 2 9,81 

1J'J.mUII1JtU funtJnt/wfJ/t "J.IUUIJr fltUumiiLfiJJIIL'iJf! ~tUrbffr t nrn zbil 
f.bm!..JtU[ ptU'i.wakntJ' 

~= HwnD +2 tftf, 
2:~ 

nrmb'l Hw"-1! tUhtUIIbLtU'fiiLJ'h b.'i.zuuf'i. t (tfpfi), 

0-i.' fun'lm/tU~Jr mrtU" ""'IPtt!! ( uu), 
a-'b' llu.~z4_u•rll""lP'i. rltUJu.~'i.tU~IU'fnr 'IP,f"''lr"<ftltm.'b'b t. 
"rl! f!'i.'lm'iwuf b'i. 136() ljq/utf2. 

~ 18,8X 700 +2= 7 uu: 
2X l360 . 

"tnlfutfa b. cwrdl' ~Ia hcrnrn~ PJnLG6brfa nrncnul'e, 

CIUrdfa~la eG!!Irm lfe 

"'nJ"J.p ll'l.nrmfilJ"<'i.p tfrubnft 1riU' 

10H,, = lOOOX 0.38 X 61 
l02YJur l02 X 0,8 

ttUrrlf.tP ll'l.nrmftl J'IL'i.f!. ~fp'i.p' 

Nc=K-N"l , 
lJ.pnJu 

nrmb'l N "l- 'i. "1."""/.P Lfrubnp'i. t:,IU'l "(''fiUJ "'l."(''ILfiiJIII 'i.'i. t' 
''l>!mJu-e' •JrnfutU'i.9J""'i. o'lm""~Uir 'l"f'J"'l"<fiiJ""'i. 'l"rtt""~P.'II!• 
K -'i.' £1Urrlp f.p t:.'lnrn<fil JtUi. "/."" £tU('P 'f"('JtU/Jp 91!.• nr 1!. f!'i.'JIIt'huuJ 
bi, fl'/.n('tiL[i/JilL'iJp9 ~tUfu4_tuJ: 

I ~7npn• p JRL-1 J I' I 
,_e_(~_·l_~"-::)-7-----<-2--'----'--l _2_-_w-~-1 O-5~0-1 oo·~-~ o_o_-_2_o_o -...!..._>_2_oo_ 

j 2,0-1,3 1,3-"1,2 1 1,2-1,1 !1,·i-1,05 K 2.0 1, 05 

11. Z.ll'l.brt> 2nru.anfl.trl! 

au.~t;.f..tU!ftUtt llu'lbrp tnrtU9JtU'b Jblfr"f'""9PtUJP 'i."J.tUUlLLI~'b f- LLII!b­

JIIf"l ~rbrJ. t.bntu911<Jf! £. lln'lnLJ "J.tUilw'i.p4_n'l lrtUJp'i., o'lwJp'i. 1.. t.br­
,J' IU JP'h nhrl Jr.f'bbt'P umb'lJ,LJ'h liL "J.Uit;."J.UI'i.ntJ f!l ,.,. rLLI'i. t:.tUu'bntJ b'it 

-~wJ "'"J.IUu,uufuUJ'i. flp'ff"'mbp,'bpiJtU~w'i. l"f'"'9,f ~~~'b J'p!_n9 tUnm.tfi.brJ. J.rm­

'f"{'J,fUii, Jfrl"9'"'-• II"""J.UI~!Jbln1 'lf' ... 'b.f tUlf('"mbfu'bJr~"'~"''b ,ffl"!J"'­
,,._,i'iJbrJ. t;.bm: 

l,n'lb('p f..,..f,(:,UI911tJ lUIIIU!_IU!J'iJn'l "J.IUWbwn'iJJ.pp'iJ flu.~JtU"J.IUUIIUII­

/um'iJ uuurpb('IIL,f b'b 'iJru.~'iJ9 4_b('IIM!JifiU'b Jbfln'f'iJbr'iJ IlL b'lw'iJtU~'iJb('f!l 

!luriU91ftu'i. J'b[tlntl'bkpn•f npnznuf b'b tU1btnr'l t.rbrl! lln'lfr9 r::.bnw,'J'i.b­

l"l "''lf'bbrp: !lnrw9J'w'i. b'lm'b,.,~'bbrn4_ nrnzn<J' b'i, 'lr1"'tt fu'h•Jf•rf! 

ml.fn'bfr~"'"I.J." ["<tth['ll t:.,.,J'wr "l."'t:,,..'bl1"'l ~wmll9utJ'i.hrJ. upumbJ'p: 

!l"l'""9'fw'i. 'llfuwtfur J'bftlnrl'i.bri. L'b' ,J',.,f,b·rbutUJp'i. I. 'bb1,.[!p'it 

:,t,.fbrfr wrw'l"'9"<J'l' It z.nrtU91"'l mbrpmnrfo- 'lf'"P9 Jmm,c 'l"rttu'l 

t.r"rfr "l.'"~tUub9w. J'e: 
!lnJ'tU9J'w'i. I.'JtU'bw~'bbrl! 'btUf, ... wbunul bi. ,riU~krbuw1p'b t.rL1,p 

::.Jiluu9w.•f PIU!J lrw'b,'J.f!'i.bl''"' (t"I'"'-!JPt'bbpmf) nL r{-w~ t:.IU4_ ... .f!f.l'bbrntf 

L. 'fr'"''bm .... 1Jr'b t.rLrfr t;.b,.IU9 ,ur. 'lrb'bwrl'i.brn1 (Jur-J',.,urw1p'b, P'l'llr•­

'fm tfr'b, f.. I. 'J.[!tU[p'b, m 'l'lwap'l ): 

lfwiJbpbuwJ~fi ~)lb)l~ flbnwg6btft"- f."l"'<ypz.'bbrfr t:.b,.tU4_nrmfiJJ"''bl! 

ll'"r'•Lfr t nrnzi'L 11. 't,. 'lnum1w~n4_p ptU'i.wa£.n4_' 

. _ 0,5cT2 [ ( ah) :;s+4K1 J2 

l - --- -- - -- -- , 
ah 

"f'"'"'l l-1! l"1""9Pt'hbrf> t:.bntUtfnrmfiltm'b'i. t (u), 
T-i.' rlwJ'tU'bwlu: (dwu ', ·nrfr f!'i.filwy.f!n"f ou'b~rwJb2 ... t t;.bnUI9 -

~.Ji [ mb 'J"' tf'bftpf! tftU'ftU('/,-[IIl!J -~ £ mn J nptUs1n'l UIW('tUtlm.[il J'nS.nul 

,fi,wyw<t !_"L('f!• 

C-i.' lrwt;.w•[w.[! ,rtU~bpbup fJ/iJ!,<ftlt"''bf! (i) ut funr'lmP"f''l"'·-

(tl l'"'i'l' ( n) p'hnr"Z" 'l 'l"rttw~fr91!• "f'l!. nrnz4_mJ' t C=:x Vi pw'htUd.kntf: 

IIJn('tfmP"I''I"<{ilJw'i. 'lnrttut~P91! (n) . 0,08+ 0,2 wpJb~i./ip m.'bb'b,u["< 

'f""J..[!IIIJ' C 'l"rttw~P91!. t.uu,lwutU(' t 20V! - 10Vi, 2;.."' /unr'I" .. P"f''l­

,(u,~hrlwfr 'lb"'.C"''' C-fr "' Jb.[!/! ~wrn'l t tf.'bbl Ultfbtf. 'Pn.f!r·· 

c-'i•' l:,.nu.f!fr 'lnrttw~ps\, t, 
h-f!' IU'iJarl.tJ. fr'iJmb'iJuf rfllt[dJIIL'iJf! (UUjdUIU), 
K,-(!' ud''l""J''f./,l,'b l! i ' lllwmt[bl'u9 t.b~~nn t.rwt..ut["'.[! "'"'r~»•hu­

fil J"L 'btll ,/ J"'i. .... 'I wcJ !_"'-('I! t;. n 'lP ,fit 2_ ~l'"i.4_ [; ["'- IU(' tU'flll fiJ J " ' 'i, [! 

(tftfjdwtr): 

!lnr"'-9Pt'bltrfr '""'f'"'fJ J"< 'bl! ~wfu4_wtt t ~PI'"''"[" 'I Uln•f-.fmrpJfr 
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'J_wif'hrfr9 '1.. -·um[npwpwp mwurw"iu[t"-J' I; 0.6 - 0,8 .f~Jr uwt:.J'w"i.."i..hp11,_rfl 

~1"'-'lwur"i..urbuu.Jiw"i.. :wzluwurw"i..,.p"i..'brfr Jb~b"i..w1w9n'-J"i.. w"f_wt:.nt[bl"'- t:.w­

o.~fwp l."l'"'-9/rt"i..brfr· br~wrn'-fill"'-~1! ~bur,e I; Lfr"i..Jr 800 tf-/_r9 nJ "f_W~wut 
!inr"'-9frl."i..brfr hr~w1"i..w~w"i.. fib.e"'-fiiJ"'-"i.."i.. «»pl{n,_J I; 0.0005-:Jr9 nt "f_UI­
_IJwu: 

lvG'Iftr I. f:"i..w~w"i.. J' wr'lw'lbmfr"iie, nrfr [ib.pt"-ftll"'-"i..l!' i :::= 0.0009, 

.ii._wt:.-G.w9wJ- I; w"i..~p£."i..br_fr9 wnw2.w9"'l J'w~bplwwJ/•"i.. w'[bl"P'I trbrm[ 

l.. "ibm.p I; l"f"!94.fr l"f"'-9/rt"i..brn'[: IJ."i..~ri..Jr Jr'hurb"i..ufrl[n•fil"'-"i..l!' h= 
=5 u.tjdwtf; t:.nu.pfr .'l"rttw~fr91!' a=0,50, J-,.,J,.,"j,,.,~l!· nrfr r.'hflw9.P"'-J' 

·w"i..t:.rwJb;_ur I; t:.hnw9'hbl mb'lm.J''hhre 'fiU'fiUrbl'"9 t:.bmn t_nr'u.!JI[ntz urw- . 

!l',.,,t,._ptn'-"i..n,_J J"i..,.,9,..J- 2."'-rfi' T=l8 .Jwtf, 2.11Lff! t:.,7Jr Jbp_ II.L.u'h,[bL"'­

wrw'tn'-fil l"'-"'e' K 1=0,49 .r.r jdwtf.: 

fiJ aur.w"i..p_l{nLJ' /; nrnzh l '}_ "f"'-9/r t'hh rfr /_rmrtt'-fil 1"'-"j, /! £. "i..r ,"j, 9 Jf,2.£. 
b'l,..J- t:.bnu.l{nrn'-fill"'-~1!' 

!inr"'-9frl."i..bre "f_bm,e I; w'h9~,.,91{b"i.. KM--800 mfr"'fr aun'[au.Jrn­

rfrl."i..brnl{ £. .'ffW t:. ... J ... r /;[ 'hrau"i..9 fiinrn'-filtm'h"i.. e"''l"'-"i..q~ .. J I; H . 0,8 tf: 

f; l"i..b l"" p"i..ut~au'b ,[ utp'fw'tb m'h" Jrtnr'I"'-P "f'l"' # Jtu"ii 'l"rJ IU~9fr 
..Jb.Jmfitm'hfrs• l!"i..'l-n'-'ilh"i..jj' 

C==10Vt=IOV0.0009 = 0.3: 

-!lnr"'-9/rt"iibrfr J'fr!.£. b'l,.,J- t:.bnwl{nr 'mfill"'-"'1! Lufr'b[r' · 

l ·0,5CP[ (~h) 0• 7 +4K1l2 

ah 

0,5 X0,3X 1821(0SX5)0•75 ..L 4X0.49J 2 

= ·· ' --~300u: 
0,5X 5 ' 

IUGqftr 2. l,n'lwJ'utuf!, nrfr filh.e"'-fil"'-"i..l!' 1=0,0008, f,.wC.f,.w,'J'[w,t'. 

. .1; - w"i..~p£."i..brfr9 wnw2.au9n'l J,.,~b(.buwlfr'h wl[bl"P'I ubrn'[ b. "ib"'.f' ~ 
tnrau94.fr t"r,'-9/r{iibrnl{' pw"i..2.aur,.,1Jr'b ~~~'-lmmrw'hbrfr .,,..~ ,,.,,..,,·f' 
tfbl"'- 'h"iwurw~nl{z IJ."i..d.ri..Jr Jr'burb"i..uJrqmpJn'-"i..P.' h-=5 tftf/dwtf, t:.nu,eJ. 

>lf"r.tw'tl-se' a==0,60, J,.,Jwt ... ~e· ~~rfr c'hfi ... 9.e,,_J ... tt:.r-t~b2, 1; t:.b­

tLW9thL uib'lm.J"i..bre 'fW'futpb[ll'-9 t:.bmn lirpwyl{n'l ,_,,..r,.,~nc.ftii"'-"'"'-J' 
..J'bw9,.i- 2."'-rl!' T=5 lfwu, !_11'-fl! t:.n'lfr Jb2. ~lw'hl[bln'- ,.,r,.,'frrLfJ/n'-"i..l!' 

KI=2,5 .ttC/dwtf: ?;,r.tw~fr91!• 11ff! p"i..llrnznuf I; uwt:.auqw~ J,.,~brbufr 

pb~n'-fJI'.,_"j,l! £. .frt 11r .fln'-pnp'f 11'-filn'-"i..l!' C=l5Vl =-l5V0.0008 =0,423: 
n r"zb 1 l 11r"'-9frtt1srfr Jrt~~r,,_P J"'-"'e 1.. trw"'·" Jfrt.£. b,_wtt t:.bnut­

"-"r'"-fil 1,._.-,e, 

fi "P 11'- !1fr £iibrfr ./_rtnpmf1 J"'-"i.."i.. f!"i..'J-11'-'hll'-,r b'h.[! 0, 6 tf: . 

!inriiLyfrl."i..brfr J' frt.l.. b'l wtt 1\bnuu[nf'"'-P 1"'-"i..l! ~LJr"i..fr' 

·0.5CP[ (ah) 0
•
7s+4Ki J2 

ah 

o.sxo.423 xs~[(0.6 xsp-75+4 x 2.5P ~225 .r: 
· · · 0,6 X5 

l.n'}wqpnt.GmwjpG 2_pbpE ~wr'twl{llpbLfru t:.Jr,f"i..w~ut"i..rnJ'. ,.,"j,9 b'i.· 

fJIII!J"j,tii.J' t:.nrfr'ln"i..w~ut"j, 'ffb"i..utJ-, np/_r J'[rp_n9nl{ j_IJfU19""'l 't,ll'lLUJ'wufr9 

\ /;nw91[11LJ' b"j, utl{b[llf'f 'ffiJL"iimwl/_r"j, ff'bpf! £. 11pn2_ 'hnpJ'w1nl{ (tnrw9-

tlw"ii} frt.b91{nuf I; "i..rw'h9 t:.wlbl11'- J'w~wr'l-w~l!' IJ.Ju"'frunl[, tnrw!1J'w'i.. 

<u,rJ'w I; ~~~tt[mJ' t.n'lw'lrm'uur,.,lfr'b t.rbrJr J'w~aur'l-au~Jr 'bl{ut'lw'l"'·t"i.. £. 

frlmuwmrb LJr Jrtb 9J' w"i.. Jb.t,._p 1"'-"i../!, t:.,.,zl{w.t ""'l" J' -~brbufr!,' '1-rh'h­

"i..lirfr J' frt.k b'l,..,j- mwpwttn'-PJ,.,'b Jbp_mb'lmJ' 1 !inr;.,9J' w"i.. "i..nrJ ,.,"j, "'b'-"J! 

I; r:.wJ ... "'-.u'-"wuJrtw"i..Jr J' ;_w~'[n'l '11"'-'lwm"i..mbuw~w'h ~"'-LUf"'-rw'uhrJr wJ'b­

"iiU•[w'[ w-G.J,.,"i.. m . pwr~r pbr,ewml{n._p 111'-"i... uurw"i..wl"'- t:.wJ' wr, wnwl ... -

rlr4.n'l "'fWJJ'w'h"i..brfr'ht !lnpw9J'ut"i.. 'bnrUwJfr J'bJ-mPJIIL'bf! ~w/_ril[wi- 1;. 

~twf.. l.n'lfr t_rwfi.fr'lfr~w~w"i.. t:.wUJ~IILP JIIL'h'hb rfr 91 

1-rl.-,.-,brfr mb'l,.,'lrJw'b Jrtnrn._p1,._fte ~wJrtqwJ- 1; tnrw9J,.,'ii 'hnr­

Jw1Jr J'bjii'-PJ11'-"'fr9 £. nrn;_l{nuf I; 1\/sm/..JUI[ pw"i..ut~f..m[' (li~, 3f), 

t= H1 +h+0,5ltecz+ dtf, 
. ' l-~ 

nrmb'l t-';, '1-rh'h-tnrn'-9/rt~'br'fr Jrtnrn._p1,,_'h"i., I; (u),. 
Hl -"i..' l"r,.,9J,.,"i.. 'hnf'JwJfr Jbttmfil"'-"i..l! (u), . 
h-~· 2.rfr Jrtnrn'-P / 111 'be 'lrb'hwJ-n,_J ( u), 
l-e' '1-rb"i.."i..brfr J'h_£. b'l ... .t t:.b,.,.,l[nrmP 1,,_"j,l! (u)·, 

tga-"i.' 'lk"f_pbu/_rll"i.. ltnrfr pk.pn'-film'be, nrfr J'llmut'[nr J'lii-rufilJ'tL"i..­

"i..hre .,,.,r,.'-r 'lr'"·"i..ur"i..brfr r. ... J ... r rbri{,.,J- b'h W'I_JII'-UIU~ 6fi-';.,_J: 
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~"'l''"l('"L.'ito,.'it& l'f!. 

lin:_"{' r,..,.,pl,wJp'it '"""''( • 

u.., ... , ... ,Jo'it . 

lJ.of•'l•t•tf.•uJJo'it • 

. lfwof.uunf"''l"'JJo'it · 

,..,.,.., JJoi. • • 

b'wi.p ~..,.fwJ~'h • 

!J.,~l'•1• 11'• 1/o'h ,., .. r.fl. · 

fJ.'II"'""'~-
- ----

"'""li'Lufw't• ~"I'~ 

flbl!nLpJ'"''t' (tg<rl 

0,003-- 0,006 

0,006 - 0.020 

0.02- 0,(5 

0,03-0,07 

0,05-0,10 

0,06-0,12 

0,03-0, to 

· d-'b' .rkiD9"1''1wlJr'b i.'bzJ'~a'b J'luhnfrlt•nbf!• wJu/r'b.[!'b' '1/"'II'LuJr,'i• ltnrJ> 

.... .rb'bw9 "'ttr ~burJr P"'rar, I" 1, 'be '1-rb'bJr ,nl t,...,J. p_r/• ,r w~w1•­
'l"'~f:9 (d-'b filhfJb t:.mzbr,,r 0,03-004 u 1;, .rp2 LIJ~ t:,,'lbr,J'' 
0,05-0,09 tf J. ,}...,'iJf' t:.n'f/sfiiiL,(' 0,10-0,12 u) t 

?-'b' t."'l"''lr"Lblll/t 'buuu/."'tl-1!/t 'f"rtt.uft/r!J(! ;_nr.u9 'bkl"'!l f.hu"'. ;~-'b .'/.utl­

l''"'f"'tr"'J/r'h "'"rfmt.n'lbrn,J' 0,2-0.25 1;. ltw4.wJJr'it t:,,'lbruuf' 

0; l-0,15, IJLU1.ww1.wqw JJr'b t.n'lh f"' ,(' 0 .05-/t.'J 'P".f!f: 

1-rb'h'hhr/t J'pp_t. b'lwJ. t.hllwtfnrmf"Jm'he nrnz•Jmtf I; IIILUrpbr t.L­

'1/r'bLUJ{;,hrJr pw'i.wab.brn•/• 

08 

I ~pwnbuml' ~pm mbiJIUflJltlUib l)pbliGbJlJt fi1u1fwp 
1,, f!UUt u.. t. 'Int1111JUI~n4./t' 

L=· /2:tKTt(t -- H: ) 
V oH; +P-E 

2. cum U. :L. l.l.l.hrt"''i.n,/.Jr 

_ / KTH1(W-h;) 
l-2,83Jr o(W-Hn ' 

/ KTHH, 
l= }t/ 4.46 o(H- Hl) 

P ... 'i."'J.hbr"L,r l-e 'frb'i.'i.hrJr .rpp_b b'lLU.t I)Jil,u1.nr"'fJ!'"'i.'h 1; (u), 
:1-b\ 'ff'mbu"uJJrb prhr/t J'ou~Uir'fw~Jr pyb,qJ':ub wrw­

'fiiL(J,('u'it 'fnr.twft/r9{! h lniUUtUiblfllitf I; 1 :- 3 umf.J'LUb­

'hbrmJ': bwm J.w'i.r r:.n'lhrJr ;:,'!,fwr :.1.=l. Jw~ frlLfJI, 

t.n'lbrft l)w.fLUr' 3. 

t-\r' 'lr1.-'it'bhrJr urh'lw'l-rJ'w'b /.unr"'-f"J"Lh£! (tf), 
H: -'b' l "f"'9J' w"h 'i.nrJ' w'b ( tf)' 
P-~' mlHI'ILJ"bhrf• ;_bpurf! T optfw e'hftlw9.[!"' J' ( u ), 
E·'i.' 'l"l"I'Zl•wsuLJ'f! T or•fw p_'bfJw.q.emJ' (tf), 

T-:b' ;_nr.uoJ'w'h "'""'lm[J!"L'hf! ol'brn1, nr/t e"i.Jilw9.f!"'J' 'ff'lllbutwtJrt 

trhrJr J'"'~wr'l"'~f! ~ftt'i.ft b ~·~rw•[/r ;:,"'2."-"'r~'-"J/r'h 'IPI'i!' !lnr"'o­
,r wit url•mz•nftl JttLbf! ~utJ' 'fwrbLUit it wfuLUS"'h.[!w J/tb 2.f"" . .twJ~J' 111b 

tnf.n'fnLfJJIILb(! Ul2_bWbU19LUb ~IILL<IJIILrLUbbr/r /)LUJ'Lilr D-i or l;o 

'fU1fb.UbU1fJLUb ~IIL[Inlllri.UbhpJrbf!\ 10-15 or, pwb2_Uif'LilJ/rb ~llllUIIIL­

rwbbr/titr_' 3-5 or, ~wrmn:f!/ri/t'iJ[!' 5-10 or, tupnmLU'/.wJrbrp'iJ[!' 

10-15 or, Junt.nf.IUr.f!LUJ/rb .fwr'fUI'fbutpbbUr/rb(!' 20-25 Oft: 

1-1-l'' 'frn•bmw!/r"h ppbr/r ul;'[p'bw~wb funr•nfll"''b'h t trw'.bum/t 'lr"'• 
'1-rh'hitbr/r ~bitmrn'b,tLJ' ( H = t), 

h 1-t•' dbLil!J"£"1-LU JJr'b f.itzt~LJ' f! '1-fb'bJr 1.bpfwuf' 2_/'wt.Lutit/r ,[ w~hrb u /r9 

r:.wz'I.UI.t (h1=D+d), 
H 1 -£!' qpm 'h-ww t/r'it p_pL-r/t funr"L{tl J"Lhf! T JutJ' wbw~Jr!J /:,burn' t.f"'~buwp 

,rLU~brbuJr.'J :.,,,21-.t (H 1=t- Hl)' 
':- b' t.mz.u'frlllbt.n/t }_nr.uo'l.n'f zhrm/r frLUUJtjiiLPJLUh 'fnrtlwf[/r9f!• IUrUILU-

5uttUJ1unt t.n'lw'fr"''bmp [!b'l-;:,w~"Lf' rtw'[wl/r ,( tuulipnt{ & r:.w•Jwu.ur . 

,~ A- C A 
/; (J= lQO ' nrmb'l_ -:'iJ /:,mfw'fr'ILbmp Jtu~nut~UbtnfiJJmbb J;, 

pull C-'i.' J'tuqtnl[Lil'St funbUitfmitul~uLfilJIILhf!' mnllnu'bhpn'[t o-p wr­

Jf,.ci.brf! mwpp/if l;n'l"''fftiLbt.nhbpp f.wJ'tur pbr'I.LU,} h'iJ W'fJIILUUI~ 
61-mJ'.t 

U.'/JffLUW~ 61 

~"'I'"'fl''" 'bmp !pwm.fnLf".lw'b '1:"1',)~-'t!l[' ..,,,Jhe-;,lif'l' 

1/.ofw 'l"' 1/o'b • • • 

l/.ofw'l<u~ w.Jw JJ.'b. • 
!Jw.Jww.Jo~"f'"J/•'b • 

IJuu[wJp'b • • • • 

8w.lf'wofwJP"' Jl•"• rnnr•lf> 

fl..,ra1,,.,,..,1,..,1p'r• "'"I'll> 

I 

I 

A C 
t=--

100 

0,15 - 0,25 

0,10 - 0;15 

0,07 - 0,10 

0,04 - 0,07 

0,03-0,10 

0,03-0,0~ 

D-'h' '1-rb'h'hbrJr wrwJ'wqJrtte (u). 
K-'h' t."'l"''fr"''it"'Jr tf!lrL"'rJ'm'h 'l"rttw~/roe (ujop): 
3Jplmr.fw'il 'fnptlw~9/r J'nurwt/.nr wrJh.[!bhpf! pbp•jwJ bt "''IJIIL­

,,,.f[ 62-IILJ' I 
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------------~---~_:___.!_IJ.=--:_'1/ n • " _.., + Of; 

''"'·lu:.t/r)· . . . • . . . . . • . . 
lt•uofw•uofu.'fwJJr'h , , • , • , •• . 

'flh /?"'IP"'Iofw~ llu' .. l'"'1"'1l'"'IP'h • 

-·- - ·-

l = 2 v· ~(H7-a ~) 

0,03-0,10 

0., 10-.3, 0 

J ,0-4 ,5 

0,15 - J ,0 

0,01-0,15 

0,3 -3~0 

"r"'
16•i K~~. ~frLurrJ'"''b 'fnpJu.~fr!l'h 1; (uf~r~) • . 

3 
q 'fpb'bu.Ju.Jfr'h J' "'I"Llf! . ( tf3Njl~ 1 .f!ou"-'J•• /Ufr 

• f!"m U. :b. IJ.,Ibrt"''hnqfr . J'limrft.'J ). 

l=2.83-. / KlHL(h~- h0 
V o(H~- H ~ )-- , 

4. f!Uur FmuJr'hbu~'"Jfr' 

~10.' :.,. t 

/ 

1A.u/rs ~ zqwJ ( h1=a t D+ d). 
J') bm• a>2 u -Jr.'! 
l" ''u' ./1. t. II n 11 tff J w 1/ n1 I /1 

;:KT( I+_::_ .) 
I= . 90 . , 

~( ln-
1 -1) ln~h-
D t.- J-Jl -h 

r""'"I D..:~·· 'lrli'i.'i.bpfr mpunf~.~~'ffrJ~ I; (u), 
o:- ...'~' 'lbUfpbufrn~ IJnrfr J'Jrpfr'b w'b~Jm.'he, 

h-e' trfr JunruL[tltm'he 'lrb'hnufr 

lu6qftr 3. ~"'l""f~.~~ue , npurb'l 'ff"L'hmw,Jr'h ~rbrfr J'w~LUP'I"'~l! 
r.n7/t J'w~'bpi1Ufr~ J'mn 1;, "'.L"'.f! I; t"PI.U!Jtlfr pw'bl"'l'"'IP'b ~"L[m"Lpw'i.b;• 
,(zw¥,L [IlL 1\wJ' wp: 

~"'l."''fpiiL'hme J'frl_I.U~ ~wqLUI.UIIw'I.LUJfr'i. 1;, npfr ~frtmpJ'w'b 'f"PJIU-

1/f.'ll/ K= I, 75 u f-op, l.P"'"''I'IL{tltw'h 'f"PJ"'/Jfr.'le' ~={), 10, 'fP"L'hmutJfr'h 

U'l; rfr ''"'"-"'1''1"'~/r frl.b.'IJ' w'b utput'flllftiJw'h 'f"r6 ... 1zfr.'le \ lL= 2.25: ~n­
'J"~'f('IIL 'bmfr ;_L·rwf r.'l"f"LftiJ"' 'he J'fr'b tl.. l.f"'t.bume' H= 1.35 u: 

'1-pb'hwJ,..,tfr'h 1\nu.f!fr ,;,l''LLf!' q=0,45 tftlpq J'b~ t:.bfJmutpfrsr 

/,·L'hb Ln •I pcu1.l.wr•u tfr'h ~"L["''ILrw'hbrfr J' 2..,~/~.~~'h · "'.w 1J' ~.~~'b'hbrJr9• 
t"l"u!J'f~.~~'b 'hnpJ',.lfr J'bJmlilt"'·'h'h e'h'lnL'h,uf b'h.f!' H~ =~l.80 · u 1.. }_n­

!'"'.'l'fUJ'h wl..n'fuLitlt"L'he' T=5 opt Sb'lnuf'hbpfr .f!,.'b~.~~~e (P) 1.. 'f"L"r­

z}un.;,J',u'b. J'buuLirl J11Lbf! (E). "P"~.f! urb'lfr b'h lfL'hb'imuf T OJ••II.U e'hfiiiU!J­

·l!'"J' , frrwr 1\wq~.~~,~,. b'h, wtuJr'h.f!V P= E: · 
7l'h_~~~fJ 'LmqumniLU'l"'lfr'b r,,'lbrfr 'lb"fpbufr,'h IJnrfr ftlb.f!uLftiJnL'h e' 

:;:=0, 035, ,:;,'{Rnff11L 'ilurfr 'buurqutJ .f!fr 'f" pJLUiffr!le' ~=0,07, J"h~.~~.'!"f''I"'/Jr'i. 
C.'bzrf..,_'b .iburn{ciJ•IL'bl!' d= 0,05 u: 

1fph'ilfr ,.,. .. J' .. 'ffr'J'b l!~'l"L'hb'b.f! \ D 0,055 u·, fruit 2..rl• [unp11L­

fJ .('IL'hf! 'lrb'hmJ'' h=0,055 u: 
.r'r pb'h'hbrfr J' fr2.l.. b 'l"'J 'b"'fu'h"'lt~.~~'b t:.b""''i"rmfiiJ"L'h'h l!'h'I"L'hb'h.f! '[=20 tl': 

1
1-rl?i .. 'bbt·fr mL"f.III'JP'r".u'b lutrp11LfiiJ11L'hf! ~Lfr'~~Jr' 

t = Hl +h -!-0.,5/t!o{o:+ d 0,80+0.055+0.S X 2) X0.03S+0.05 
1 - [i 1-- 0.07 

= 1.35 tf: 

~bmL."'P-r• 'lrb'h~brl! wb'l"''1r4"LJ' b'b l.P,.t;bumfr qp~.~~: 
1
1-rbt'hbrfr J'frl.t. "'z"'u t.bn"'4"f"LtJJnL'bf! 

1. euut U., t . . 'lnUUlfUtf(nllfr' 
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=V -2X 2.25XL75X .1XL35(L35 o.8l 
0,10X0,8 =19,2 \r. 

2. !!""' U •• 'b. ll..J.brJw'hn.J.Jr' 

·=2.83v =21.3 \l', 

= 19: u: 

2 

D1uJ • 4 5 5,5 8 10 13 15 

c., 12,5 13.6 14.9 16 17,3 18,8 20,0 

212 

Q 0,00037 L =410 tf, P"'J9 f!'b'l-nL'iiiJ-"uf t 200-250 tf-1'9 

lq 20X4,5Xl0-s -

nt_ w.J.htl't 
Pw'bwal.nuf q-'i. '1-fb'i.mJwJi''b r.nu.J!i' J"n'l-nLi_'il t (u3Jllp~/tf

2

-i's) k 

lni{JWL orl''ilw~uLif f.w.J.wu~np t 4.5 X I0-
6

: 

luli .. Jt'r 4. Shrl'mnrl'w'il, npmb'l qpnL'ilm~nJI''il trhri' J'"'~"'r'l-"'~1! 
Z"'"' pwrar 'I; k '1-'/LfU I; 'f"'LI'u t.n'li' .f~a~brbu, "'.h"'.J! I; tnr~a9'bbJ 
'lwzm~a.J.~nrw~w'b ~nL[mnLp~a'ilbp J"zw~htnL ~~a.f~apt 

~n'fUI'fpnL'iJUf{! [Jbpt._ w.J.~aqw~w.J.wJI''iJ 1;, nri' flti'tmrJ'w'b 'f"{'Jw-

Jfi'9f! \ K=4.32 tf fop. lf"'"'""Lp J"'<;. qnpJw~i'91! \ o=O, 15, 'frnL'bm~n Ji''b 

l_fbpi' l't_h9Jw'il "'f"''fnLPJ"''i. 'fnpJ"'~"9l!' p.=3: ~n'lW'lfnL'hmi' zbpmi' 

t.q_npnL(tiJ"L'j,f! Ji''bz.k lf·"'t.bum zht'"'l! ~wq_.fnuf ~· H=1.75 u: '1-rb­

'i.w.J~n Ji''b t.nu.J!-1' Jn'l-"Llf!' q=0,5 1N pl} t.b~mwrl'sr 
l; t'ilhtn.J. '1-"'Z"'"'"-"'rw~w'i. ~nLl"'"Lrw'ilhri' .r Z"'~.r ~a'b ..,,..J,r ~a'b'i.hpl'9• 

z.nrwsJ"w'b 'bnp.fw'b l!-;.'1-'IL'i.nLJ b'h.[!_' H~ =0,7 u, ""~ tnrwsJ..u'b mkn­

'1"' p J"L<;.f!' T=8 opt Sb'lnLJ'i.bri' .[!w'bw~[! (P) k 'I" L"rzl'wsnLd I! (E), 
np mh'li' b'b nL'ilb'bmJ T or.J."' l!'bftlwg.c"ul, l'rwr t.w.J.~auwp b'b ' 

"'!""<;..J!-'b' P=EI 
fil'b[Jk w.J.~aq_w~w.J.wJI''il t.n'lbrJ. t.w.fwp '1-bUfpbuJrn'i. ~nrJr (Jh.[!_m- . 

{J J"L<;.f!' a.=0,0125, t.n'lw'fpnL'bmJr ';,,m,f~nJ.[!_/r 'l"l'Jwlt/rsl!' ~=0,05, 
J"'ilwsnr'l-"'JJril {,.'bzdw'il ,j'bJmftlJIIL'j,{!\ d=0,05 U, '1-rb'i.Jr mpWdLU'fi'Jl!\ 

0=0,08 u k trlr JrmpnL{JJnL'ilf! '1-rb'i.uul' t:-0,08 u: '1-rb'b'i.brJr Jlrt_t. 

b'lwd 'i.wJr•'bw,~w'il t.bnw.J.ur•n{tl J"L 'b'i. l!'b'l-m 'bh'i..[!_' [=50 u t 
'Jo pb'b'i.bp/r mb'l"''l-f,j' w'i. JunpuLfi/ JnL'il[! ~LJr'bJr' 

0.7+0,08+0,5X50X O,OI25+0.05 · 1.2 u, 
1-0,05 

t Hl + h+0,5ltgi).+d 
1-~ 

t.bmbwpwp 'ffb'iJ'bbpf'. urb'lW'ff4.nLd b'iJ l_['Uit.bumJrs 
I 

a=H-t=L75 - L2=0,55 u-n.J. pwrar, 

"'J"Jr'ii.J!-'i.' a< 2 u -Jr9 : 
'1-rb'i.'hbrJr .fJrt_"t.. b'lwJ t.bnwtJnr•nfJJtn'ilp 

1. I!""' ll. . t. """"' !"'~""" \ 
l=- /2p.KT(t-! 2a)(t-Hl ) _ 

V oH~ +P-E -

0 5 0 =47,6 u, =12 x 3X4,32X8(L2+2X0,55)(L2-. 0,7) 
,l X .7 

2, (!UUf u. ,'JJ, ll..J.hpJLU'i.ntJJr' 
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_ / I<TH1(H~-h;) _ 
l-2.83 v .8(H~-H;) 

_ 2.83 .. I 4.32_x8XI.05(!_!~:.:=o.68~) 50 6 v 0,15(1.75 2 -1,05~) ' tf, 

npmb'l H= I, 75, h1=a+D+d=0,55+'0.08 +0,05=0,68, 

H1=H-H~ = 1.75-0,7=1.05. .. 

. · . I . I<THHJ ... / 4.32 X8X 1.75XL05 l=V 4,46 8(H-Hl) =v 4•46 o,t5(t.75-L05) - 5 L 8 rr •. 
4. f!ULn' t,b'iJJ.-flpn<'J:wumntf/r' 

! .2 V/ ~ (H?-a2
) --:-2 Jl/ t~~~g~:(L052 - 0,552

) = 56,5 u: 

11. Ju"'.frum/.,. 'lrb'h'hbrfr J'fr2_£. b'lwJ- l;,fmwtfnrm p 1"' ile 

1, f!UUJ ll, t, lJnUUIJUI~ntffr • " • • • " • • • 47,6 U f", 
2. euur IJ. :b. lJ.tfbrtwilnt[fr' • • • • • • • • 50,6 U, 
3. eum Pn<ufriJhu'tnJfr' • • • • • • • • • • • 51,8 U, 

4. euur I:Jhilb-f:rnul'uumntffr' • • · • • • · • 56,5 u; 
'1-pbiJiJllpfr J'frr_J. h'l..,J- r.bn,.tfnrn'-fdl"'-iJiJ pil'lmilnLJ' bil-e 50 tl: 

'')o pbilfr urpwJ' w'lfrJ-1!' 0=0,08 U Lfr'ith l'IL 'fb"'oi!"L J' ilpw wnwt[k· 

l""f"LJil r.rf!lmzm 'hw'tmfd lm.ile 'ttfr'bfr' . 

·L= Q 
l. q 

0,001 
50 X5X l0-8 

400 tf: 

luGqfar 5 . l,n'lwJ' wu(!, npurls'l . 'frn<'bmwJfril J'.rbrfr J' wlJwl''l"'~l' 
'lm'itrf.uLJ' t t:.n'lfr J'w~bphufr'b tfinm, "'.bm.e· I; ['11''"9rf.fr pau'b2!ur.,; Jfr'b 

· ~"'-lut"'-l'"''hbp J' zLU~bl"'- t;,..J'...,r: ~n'lw'frnt..'bmf! d-w'br ftwrf.wwJ/.wq•uJfrb 

t. "rfr f>frLmrrlwt 'l"rJw~frse' 1<~.4 u)op, J'.rwmtJ. ... p1~~~-;, ,,rd-w'tfrm.>' 

ll=0,07, 'ff'nL'ittnwtfr'it . J'.l'bf'fr h_hgJ'w<j, Ulf'UI'frtL[iiJw'h 'fnrJ-~~frsf!' :.1.= 
=LO. f.n'JW'f('IIL'burfr zbrurfr t.qnpn•Ptnt.'il(! J'fr'iltl.. t.rwr.butn(!' H=4.5 tf: 

?opb'blHJuttJr'it t:.nul!fr Jn'lmll! J'lr't f.,bqmwrfls' q-=0,30 tftlpft: 
!lnpwgJ'w'iJ 'ilnttJ'w'b f!'b'fnL'ilb'iJ.[!' Ht =0,7 u, fru~ l"1''"9,/,.,';, urb-

' 'fn'l.nLp l'"<;,l!' T=3 or: Sh'ltiLJ'iibrfr _./!w'iJ,.,/11! ( P) £. 'l"l"r2.frwgnt...f (! 
214 

(E) , np urk'lfr b'b nL'hb'bmJ' T optfw eilfilwg.enLJ', frrwr t.wt[wuwr £'1., 

tUJU fr'h.J!iJ' P=E: 
U'w'hr 't ... tJ ...... oJ.':''l'"JJt'h r.n'lbrf. t;...,Jwp 'lhUJrlwfrn'b 'tn[fr filh.e"•­

Pt"'-<;,1!' a:=0,06: ~n'lu.'lrm'i.urfr 'i.umtf ... J..efr 'lnrJw'tfrsl! p=0,06, 
,tf.u.gnr'lu.Jfr'h f.'i.;_J'w'b J'bJ.nL[iiJnLb(!' d=0,07 t 

'/' rb'itfo ( fun'l.nl{w~/r) urrwJ' Ul'l:frJ'i, (!b'fttL'f.b'j,.[! \ 

D=0.05 u·. fruit J'.r/r /unpnL[i/JtiL'h(! 'frb'hmJ'' h=0,05 u: 
""r b'h'bhpfr J'frp_b. h'lwJ 'hw{ubw"w'h t;bnuo/.nr""fllm'b'b f!'b'lm'bb'i..e' 

l=l5 u: . ' \ 

?-rb'hiJh pfr urls'l.-'lr" u.'h fun.rn•[il !"'-'ii(! ~lfrbJr 

t H1 +h+0,5ltgC1.+ d 0.7+0.05+0.5X 15X0.06+0,07 = 1.35 u: 
1-~ . l-0.06 

~burkwp"'r 'frb'iJ'itbr/! urb'l'u'lrt/"'-" b'b 2.1'"'r.buurfrg 

a=H-t=4,5--1 ,35=3, 15 ri pmf'Ar: 

flrntfr.burb. a> 2 J'bmrfrs• nLuurfr 'frb'b'bbrfr JJtt;_£. b'lwJ f,finwtfn­

f''"fiiJnL<j,/!. npn;_mJ' b'bl! IJ. . t. IJnumJw'tntf/r umnrk pbri{-J. pw'itauA.knrf.. 

'--t." r'lw%w'h J nmb 9"'" m/.' 

'brw wn.wrf.b l'u'lm Jil r.rfiln'lnL'itw~nt..{l tnt.. 'it(! ltLfr'it/r' 

11D2 _ 3,14 X 0,052 • 1·-:-::~~=-Q=-.- CoV Dl . 
4 

13.6., 0,05X 0,002 

=0,00027 tf3/~P~· 

0.00027 =600 tf: 
t5X3X to-s · 
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216 

N= lOOOOQ 
-::R!! 

IOOOOX3820 
----~60: 
3.14X450" 

</,forl\tuillfn'l 2_f'P [!'b'fi\IU<jiiiL(' .[!"''b"''tf! ....,J"pn'f2._ t,.,_.,fUIIIIUI('UI,}III {JJm­

'bp9 ,/lilt llfwp1_w [!'bflt»9.[!11Ld 'tlU'I_dnLd I;' 

W=QqT 
1000 

3820 X 0.4 X 365 X 86400 

1000 
48187000 UJ 1 

npudHJ q..:'b 'fpb'blUcfiiiJP'i. dn'f'"l'b I; I.. t.tu1_uwu.~p l; 0,4 1/tJP~ t.b'tur.u­

pP9• 
T:-'i.' uuur1_"' 1_•utr'tt"''h'bbpp filfoqe: 

f.nl"P p_pt.np'hbpp 'fbppure Jb't opmJ' 'twqJmJ I;' 

!:Qt=N · Qi · 86400=60X0,067 X 86400=347328 u3/op: 

J?pl\np'iil.pp tuzp•tumw'h.ep urlt.n'lm-f<IJ•n'b[! utUI('""' pbf/tu9./!"',j 'ttuq­

Jm J I;' 

t=~= 48187000 139 op: 
~o~ 347328 

1s. ~rC.v'l·OI .. ...,t>2~.trt> ~4U.P'tU.'lnrm .. trc. 
!lnptusJ'•u'h upuurbJ"bb rP t;,..,r "'(' "f'"'bu 2_{'/!'b'l'IL'iifol_'bhp Jbt! ,/ IU­

UillJ'p t!tuiiiUJIILd h'b lfburbr/!• npnh.e f.w£.>-Ufu m'bh'bmd bb w'bp.u1_ut'tw­

bW l"'P p_pfln 'l"'-'b"''t"'-{J tm 'b . I< l "f'"','J"-"'l m .uptut!mfil !"'-;. 'h'tu.~urd tud p 

r.rP pwrar J ... 11wr'fw't: . 

J?p[!b'l'n 'bp tP r,,,_'i.p IU'hpw1_tu'tw'b ... l"'P r_rfil "'1"'-'h.u't"'-filtn'-'bl! 't ... fu­

•fiJit! I; L"'J'hw'ttu'b r.wm1_wtf.ep P"./!1' l"'PhrP9• 'hptu "l dptuurbu.u't ab­

,,hrfo9• 1\nuw'b.f!p 'l'JUILP "l"l'"'-{Jtm'hfos J.. 'P".f!l' filb.f!mfilt"'-'b'bbppsr 11.1'1 
UfW[d w'b'bbp11Ld t;,,_-;./! 'l'f"'lP t_tupn1_ [!IILUIUUfWmt/_IILd nL ~»l[pnurt/_md /; 1 

r.rP zlUrciJw'b Ulf'"''l"'-fiiJnL'b'bbre P".f!f'Wbmd 'b'b 1._ umb'lt!tJtiLd b'b 2.l'P 

'fpJ"t:.wp'hhr: 

~ re'h'l"'-'bfolp tu'bpw1tur1Ur 1_p£.tu'tp fi!tfwr'tiJIJ "t"'ur£.Uin'iibpe 't.u­

rbtfo I; tJbrws'iih[, 'L"'P'I"'"-"rbLntJ IUJ'ii Jp zwr.f! Jbflln'l'bbrn1_t 

lo6qf.r I. ~p[!'b'f"'-'iipt_ t:.w'b'IP""'9"'l 'lhurp l>nL'b[! "l"f'w"tur"'-!'-" I; 
Pf' t/_wpwpwt.n,_'b,,_J, npp t:.bmh.IU'b,fn1_ t.,uw'b.fp P"J'P fJb.f!"'-filttu'i. I.. 

"'f'W'f"'-fll"''i. t;bm tfpwup'b ,,_-;.fr 'i.wl.. t;,,_-;.fr JbJ br't'"f'"'-fl!"'-'b' 9-burfr 

2.rP J,..'t"'r'l"'fi- Pt.hs'i.bL"'- r.UIJIUr "~""'4' I; "'-'l'lbL ;;,,_-;./!, 

9-burfr ABC "L"r"'-il t;,,_<;.p br'twrmfrltn'-'bl!' L-3500 u, "'-'lP'l 

AC 'tUir£. f>.um•fLUJp ( Ulpt:.bumw'ttu'b r,,.,_"itp} br't'"f''"-fll"'-'i.e' 1=1100 tf 
(li~. 40): 9-bmfr w'b'td'tu'i. JbJnLfJJnL'i.[! A 'thmfrs Jp'ht_J.. c 'tlime' a . . _ 
=0,7 tf: /uup'f"'-P"P'l"'-filJtu'i. 'f"f',}"''tP9f! t:.n,_'bp "'-'f'l""',} dUiunLJ'' ll= 

=0,030, fruit "l"P"'-'i. dw;_,n,_J' 0 1=0,065: 9-bmp [tuJ'htu't.u'ii t:.IUm1_unJ.[!f! 

"l"f'"'-'b dwumd IILbp "t"'f'LUP"LP aJ.. ("PI! pbnpnz I; p"i.tu'tut'i. t.m'bhpp'h), : 



lrfr Jw~hrl..nt.lfilfr [WJ~IIL{ti{"'L~f!' · b=24 tf £.. Jr Jb~ Jbtt 
fJJnL~f!' H=2,7 tf: t.r w w funrt~t. . 

jl) fli.U~w~t_t/.nL,J t 'lbwJr "L"r"L~ I),L~f! tfrnfuwrJr~bl "L'lfr'l £ lfwr~i 
tullrtJaulfntJ Wf~"'fbu, nr t_r/r "-IU~Uir'JIUit~ frt.~Jr 0,6 Jburrntf.t 

-

CJ.i.urJr i):'L~Jr "[•· 
rilL~ "UIUJr i)Jr'frUit/.Lfr~ 
.ltwltw~ wwrr're ' lte~ 
tfr~k'b. fi/b,enLfiJJnL~f!' 
. !!'.& 

I=~= 0,7 = 
L 3500 

=0,0002, 

ltb'iJ'Iw~Jr i)ww- ~ 

:f:J.eJr:..iwltbpbue' · 

. 2 2 
w=3Hb=bh= 3X2.7X24=2-!XL8 43,2 u2 , 

i)Jr'fpLUtJtfrltwltw~ zwnwtf.Jr 'If!' 

2 
R=-H=h=1 8 -~ . 3 ' u, 

. wrLU'fmfiJ ~~~~~ 'l"r6wltfr9l!' 

23+-1 + 0.00155 23+ __!__,+ 0,00155 
0.065 O.J002 C= . nl i 

1 +(23+ 0.00155) -l 
· i Vii 

.--::.i:;:'+=-:-( 2-3-+'o"".oo~1;;55;..;.):..::o,.::,.06~5 = 18 5-

:.. 0,0002 Vt.8 
t.rfr zwr.JJUI~ UlrUI'fiiL{tJfiiL'iJf!\ 

V=CVhl =18.5VtL8X0.0002 =0,35 uftlp~. 
t.rfr JUifuue' 

Q=wV=43,2X0,35=15,12 u3/tlP~' 

flrnzb'b,e 'lbwJr nL'l'ltf.LUtl JLUuJr LWJ~LU~LU~ i)LUurtf.wtl,eJr twtfrbrl!• brp 

n 0.030, . ().7 
•=1100 =0.00064, 0=15,12 tf3/tlp~t 

18 

Cf.,.,._f.6i.,e tl'fr wJ6~wJ6tl funpnt.fiJJ"'tl!' H=2,1 u, ~~>Jufr~.f!~· 

frt_hsilbt~ t.rfr J,..itour'JIUitf! 0.6 Jbwpntf.t U.J'l 'lb"i-B"'J nL'l'ltf.wtl JwuJr 

2 2 
R=-H=h=- x 2.1=1.4 u, 

3 3 . 

23+-1 + 0,00155 23+-1- + (),00155 
C= n I . 0.03 0.00064 

t+(23.+ 0,00155) n _ 1 +(23+ 0.00155 )0.03 =
35

•
6

• 
i V h 0 00064 V L.f 

V=CVhi 35 6 · V_t.4XO 00064=1.06 uNp~: 

Ujuwb'lfr9 ituww~w~,e 'lbwJr IILIJ'ltf.wtl .!tuup t.rfr .iwltbpl..uLJ[iiJr l'u(imt.­

[iiJnt.~f!' 

~Qv-1 b-- - --
Ch .· hi 

15.12 .. / 1 10 u· 
35.6XL4 V L4X0.00064 . . 

f;pb t.rfr Jwitwr'lwlt~ frt_b9'i.b'i.,e 1.44 Jbmrn•l• wJ'I 'lb"i,emJ 'tb­

"'P "''l'ltf.wtl JwuJr ut.!h'bwJbt) fu,rnLfiJJm.te' J-f=1,26 tf, i)Jr'lrwtf.LJr­

ltwltUit zutnuttf.fr'll!' 

·R · h=_!H= ~1.26=0.84 u, 
3 3 

C=32, 

V=0,74 uNp~· 

b- 15.12 .. / . 1 
- 32X0.84 V 0,84X0,00064 = 24 u, 

UIJup'b,e'b' lt"iuti)"iut'btJJr qbutJr p'bwltw'b L"'J'btnfiJJ"~~l!' 

lu&'IJ.r 2. luJruur p11wwitwLtJuttl 1.. "''lPwitwLtf.wtl 'lb"'-ll'l!'b'fnL'i.Jrtfr 
I),ILtf! nt.'i.Jr [WJ~wltw'b i)wurtf.wtl,eJr i)burb.!wl tuttfrbrl! (li~. 41). 

I),L'i.Jr funp'f"'-P"P'f"LfiiJut'b 'l"rtlw~fr9l!' n=0,Q6, fruit i)Jr'Jpwtf.JlriJw-
~~~~t fi//o,ellt.[iiJnL'iJf!' i-0,00027: -

flrnzbl, fib Jr'bt twtfrntf. ltfrt.~Jr t.rfr .!LUitwr'lwite 'lbmnt..l, bfiJb !),'-_ 

tl! .t~~~,erbt,e P"LuLUitwLnLJfr9 4 w'lpwltwl"t.Jfr9' 
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flrnzh'b~ 'lhu.fr '>fr'fr"'1LMw~..,'b u.wrrbre -u",.,fu~w'b t;,,._-ul! J'w~ 
rbll!' 

'lb'bi]wbp t;,"'"'""'J ~p J' w~bphu /!' 

u;=2(I.2+1,6+2.3+3.1+2.2+1,3+ 0,8)=25.0 u2, 

flpp_1_ ... J 'f"'r"''lfoJe' 

x=V2
2
+t.2" +V22+(L6-t.2)~ +V2'+(2.3 - 1 6)" + 

+V2
2
+(3,1-2.3) 2 +V22 +(3.1-2.2)~ +V2~+(2.2-L3) 2 + 

+V2~+(L3-0,8) 2 - + ~122+0.82 =V5.44 +V4~ + V4.49 + 

+V4.64 +V4.81 +V4.81 +V4.25 +V4.64 =17.2 u, 
t;,/riJ.r"'1.LM"'~"'-u zwnw1_fr•lJ!' 

R=
25

'
0 

=1.45 u, 
17.2 

23+-1-+ 0.00155 
c 0,06 0.00027 

1+(23+ 0,00155 ) ~,06 
0.00027 v 1.45 

18 7, 

V=18,7 • V L45X0.00027 =0,37 uj~p~. 
u/r Jwfuul!.' 

Q=25.0X0.37=9,25 u3, t}p~: 

:,ttL'bf! J'"'~rhln'-g t;;bu.n funpiJ.nt.pnr'l"'-filt"''b 'lnrJw~frse' n= 
=(),0325, u/r zwrJJ' ... 'b wrw'lnt.flttrt.'b{! J'bJ ... 'bnt.J' t. pu~ u/r J ... fuue 
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,('iwtJ' t- 'bm.t'hf!, UIJufr'b~'b' +n~p ... 'bmJ' t ~b'b'lw'bfr t.wur1_wJ~fr J'w­

lt J, {' '"' l! : 

{;'iJ[tlwtjphb~, pb !_('" J'w~Uir'JUI~f! ~frp_bp OJ=(),40 I[; 

u1,_ 'lb'f~",_J'' 

~ = 1 33X0.8 + 0.8+1.2. 2+ 1.2 + 1.9 2+ 1.9+2.7 2 + 
1 2 2 2 2 

2.7 ~ 1.8 . 2 L 1.8+0.9 2+ 0.9+0.4 2+ 0.4X 1 18,93 tf~. 
+ 2 . 2 2 2 

x~=Vt:3F+lf.8ii+V2~+o.42 +V22+0.7·+V22+o.s~ + 

+ V22+o.9 ~ +V2"+0.92 +V22+0.52 +VP+0.4~=15.35u~. 

R =~93=1.23 u. 
I 15,35 

1 0,00155 
23+ +--­

. 0.0325 0.00027 
C

1
= t+(23+ 0,00155) 0.0325 

. . 0.00027 v 1.23 

32.4. 

V1= 32.4V L23X 0.00027 =0.59 uftlrtl, 

Q1= 18,93X0.59=1 L16 u3NP~' 

Q1> Q-fl.9• w!ufr'b~b' 11,16>9,25t 

~11 mb.tupwp 1 'lhmp lf'P J'm~wp•jUI~/! J'w~rJ'"''b t;.bmkw'b~n1_ ~fot'bf. 0,40 
u-foy •mJ.hLfr ,9wJ: ' 

l;'bpwiJ.rL'b~ lrP J'tu~wr'f•»~f! ~f_.p_'bfr o2=0,60 u-n1_, "'J'I 'lb'f~nt.J' 

- 1X 0.6 I 0.6+1 . 2+ t+L7 . 2+1.7+2.5 . 2+2.5+l.62+ 
lu~- 2 ° 2 2 2 2 

+ 1.6 + 0,7 . 2+0.7+0.2 . 2 +0.5X 0.2 16 ,15 tf2, ' 

2 2 2 

z2 =V 1 2+0.6~ +V22+0.42 +Vr~+V22+o.8~+V22+0,92+ 

+V22+0.92 +V22+0.52 +V0.52 +0.22 =14,43 u. 

R =16.15=L12 u, 
2 

14.43 
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23+ 1 + 0.00155 
0,0325 0,00027 

-------;:;:-=7'::""";::----~=--3 1.5. 
f+(23+ 0.00155) 0,0325 

· 0,00027 V L 12 

V~=3L5. V~L12X0.00027 = 0,55 tf/tfpl~. 
Q2=16,15X O 55=8;88 u'3Nr~: 

Q2<Q·fry, .... Jufr'b.e'b 8,88<9,25: 
~lun£....,pwr, 'lbinfr ll'P J' w~wr'l"'lil! J' w.[?pJ w'b t.hmb ..,'b.c"t/ ~h_'i.fr 0.60 
ol·frs wt/.bffr Uf.W~UIUI 

n .. rbJ'b, p_r/1 J'wllwr'I"''Lfr fr2..b9J'w'b l"'Pl! .,,,<;..,l,,r t o1=0AO t.. 

a2=0.60 uu.f.Ju.'i.o'bbptuJ .t.. '"'""'"wr t-' 

11.1myfrun•J, 'lbrnfr t.n .. 'bJr ,r"'.fr,r u.o'b t.b,J......,'b.en•/ ur zwrJJ'.u~ 

wru.'lmfiJn~'be ,f.Mw'bmJ t 0,37·frs Jfr'btl.. 0,54 tfjtjplj, fruit J,u~"'r­
'lw~'b frp_'bmJ' t 0 .0,57 u'-no/.z 

loGqltr 3. CJ.bm·ll'e'b"bm i.oJrtfr t,,'be ..,'br..r....,Jbzm t J "'.ff'b 1 1.. fun­
ru.s'i.obt ruJ'i.o"ibu, nr t.rfr Jwll"'f'l"'~'b frp_'bfr o=0,8 d'·n•J: ?•brnfr fl".f!"'­
I'JnL'i.o'e' i=0,0002, f~~nr'lm·P"f'l" .. plwi.. 'l"rrlw~/_lye 'bu.ofu.ew~• ''"'.er''tl!' 
n~0.056, fru~ Jw.erbl, .. 9 t.b~.~~,' n=0,032, 'Ibm[• t.m'bf, .L"'!'b....,/J....,"i• 

f,UIUfl/_wfl,ee m'i.ofr Uf.UipUI[lllffr J.£.., fLUJhiiL{IJtllhf! tJhrJ..fr tfLUIItlllf' b= 38 U 

J,. w.lb'bwJ'btl [unrmfiJm .. 'i.oe' H= 3,0 tf, t.m.'b[• P"'r"'9'l"'l J ... ufr l"'!<;,n-
fiJ"Lhh e'b'lnL'bb'b.e" lO Uz . 

flrnzbL qbmfr p_rfr J'wft"'P'I"'~/• frp_bs,t..,<;, l"'Pl! t,,n'bfr 'f"'.J!/11f'u~• 
IL Ju npwsrf ..,'b l\bm£..w'b.emJ: 

flrnzb'b.e 'lbmfr 1\/r'lr"'t/.Lfr~u.ftw'b tn ..... rrbre 'brufr•.eu.o'b t,,J,fr J', .. _ 

.,erJ ..,"b £.. /llnrwsj w'b wzfr.wmw'b.e'bbrf! u~ub Ll!' 

k=b~H=bh=38 · ~ . 3= 76 ui, 
3 3 

23+-1. +0,00155 

C= O.Oo6 0,0002 88 
5 

2L , 
1 + ( .23+ 0,001 5 )0,0~-~ 

1 . 0,0002 v 2 
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R=l_H=~3=2 u, 
3 3 

V= CV'RT =2L88V2x0.0002 =0;43 uJtlplJ 
Q=wV= 76X 0,43=32,68 u3/tJ.plJ1 

~rfr 1f W~Uip'Jw~fr fr p_bsJ'wh J'bflnL{I JIILhf! l',m.'i.fr J' W.!Jf''f w'f. 

•fu•'b.[!no/. "l'"Z"'-J' b'b.e e"''"r, .. ftl J"''b J'b(lnqno/.: 

f~<;"f'"'bb'b,c ~rfr .J ... ~ .... r'f"''Lfr fr2..bsn .. J'r' 

01= 0,40 u. 

Oll=blhl= 33X 1 .73= 57,09 tf!!, 

1 0,00155 
23

+ 0,032 + 0,0002 
C1= ( 0,00155)~032 

1 +· . 23+ ,,r .. . 
0.0002 v 1,73 

62 
1+ 0.984 

vm 
35,46, 

v 1= C1Vh1i =35.46V L73 x 0.0002 ' 0.66 uftlpq. 
Q1=w1V1= 57,09 X 0,66 . 37,68 t1'3/tlJ•lJ.· 
Q1> Q-rs, - 1ut•'bJ!V 37 ,68>32,68: 

t:.bmh-

~burLUJpu.r 'lbmfr v•fr Ju.'f"' l"fUJ'tl!. JUI,c.nJ'u.'b r..umr....u.o'b.em/ ~Jrp_'b[• 

0,40 J'Lmrf'9 wt/.btfr !!"'rt: 

l:'bfilw'frb'b.p 2..rfr Ju.oft-r'l"'~l! ~fr2..'bfr o2=0,60 tf-n•/~ wJ'I 'lb.Uf.Jl"..J' 

2 2 . 
H 2 4 tf h --H 0=- • 2.4=1,6 tf, b2=30.5 tf, 2= , , 2 3 - 3 

w
2
= b2h2= 30.5X 1.6=48.8 t1' 2 • 

62 . =34,87 tf' 
c2 t+ 0,984 

VL6 

V
2
= C

2
Vh2 i =34,87V 1.6X 0.0002 =0,62 uftlf''I· 
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J!rfr 
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r: =al+(oi- oJ) QI - 0 = 
. Q- Q2 

= 0AC>+ (0,60-0.40) 37,68 - 32,68 _ _ .r .. 

. 37,68-30.26 - 0, 73 
u 

Jw//"'f'f"'/fp G= 0,53 tf P2.b9J~'b 'lb"f~IIIJ l[umw'hw'b.j!' 

H= 2A7 , h=_! H= 2 ., ,. .. ___ 1 r, · u 
3 3 _,,, ___ •.J'T • 01=3 1.! tf. 

!IJ=blh= 3Ll X L64=5 LO u2, 

C= 62 
0 984 .35,1, 

1-t- ,: . . 
~ 1,64 

I 
I I 

~~z"to-' 

<J.I;.,,t, ~ n. ~Jr Jw r I I ,. · l!r"'-' I! a. .:"•rw9 nL•Ie: 

flt'"'"lllntj, t.f'fr II'Wf[IU(''fWfi/1 {!'j,'ft;WhiiL(' p2_U911L1f{! 'ufr'iip .. 

~=o1+o2=0,53+0.27=0 . &:> If, 

lJ.bmlirf• •fmrwrwt.m'hbrl! t.wil.wfu Ufwt.w'h2.'i"'l. l"'4'"·'i tL'b u'fuuu­

'l"l"}'i"' ,f, ~w'bfr "{' Lrll"'{' cfw,fw'bwft ttwdftrfwtt b'b Lfr'bnLI.f 'f"'ri.w'bw­

J{•h t.nr'f"'2.r'brn~f: Z."r'f 2rbrfr t.b 7h7 ,ut'hbrfrs p'bwft"''i"'trb-rc L.. 'IJ"L­

,1w,'bml-.umt1w'h wrcfb~wtfnr t;,'/.wml-.u~b{'{! Uf"'2_UIUfWhb[IIL t:.w.Jw{' 'fp-

1{uuf hi. 'fb,hrfr flJ,fpwUfwwJw'he: fil-,fpu'Uf"'"""" b'i, 'hwk rJu.r.urw­

::, ,, 'j,/,-('p ,J'/:; Lirnf'UI!J'f Ulh cfwJ whwff: 

fiJ',fpbf'/! f['!''"IL9"uf b'b 'fbwp hri/"'{''ILjtJ!"'Jp , wfbrfr'b. CJ. " Llfwt.bn , 

"t"'h9 ,J'fr2.l.. [;,l,.t} t.bnw•fnrm(ilt" .. 'bl! nrnzuuf b'b t;P'ff'"'rftfrllwljwh t.wz-

''"'l'li'bbrntJ' 'lb"'fr 'l'"f'hwhwtfr"i, t, ,f''f"'2.1'brb umunfbl"''f"•Jh t}"'P'"Ph, 

~ ""',"I,,, ,,,,,,c;, /if ,r P hrfr r.b """i"rm I"!"'-c;, I! ,f'l0c ,r !'", fr 9 "fb m.f! 1; 

Lf•~•fr "'!"i'"'liu, "{' 2."'"' t_hb'l'"9hfr t:.nuwh,J?J! • !"inb•t•1fr Jbt} 'fprf'>.ur, 

l "'q/;'JUI!Jhfr 1J1Uf'b1U"il f'UI['a(' 2_('U('p 2_Uif'cflfw'i. IUfUI'flll!"tlfLh{'_ L.. 2_UIUI 

,) "'/."'"'"' i'wchufd f"Lh tlf"i' l.P r..b'lb 'l'L"'l' iJ :f fi "'"f"'tll tfwr}, J "'·""'· J: 

lu6qf ... I . CJ•Lw~ qwr'b.U'bwtfr"i, '>nr•fw2!'brfr wnw•fbl"''f"'·t'b· .Twfrmri 

l iJOCJ ~»Uf"'r:,,,J,Jw d m{d !'"<;. 'fb"I.J?'ILJ' Own = 450 tf 3N11~: <J.bm} '>mhp· 

l"' l "i""i" ! "'he •JLrJ.f, ,f wuuuf' bq =70 d': ~11Lhp L"' t'i."'ftw'b li"'t'.J."'tt .[!fl. 

~,r,c;, I; Uf"'f'"'P"LP ' Z,,IL'bfr wJb'bwJiuJ- fr•nrmfdtm'be rlwn=2A ur ~~~r-· 

'fU12.f'1trf' J,,,fm'bwlt ,ffr'ht f• {J,fpmUfwmbLc •fwrwr.ut., .. 'b;",l t_rrfr 

{unrmfdt"•'be' t=),7 tf: '~mrwrw t;. uL"i'l! Jwrt.~rfw:J- I; P"""·"'P"'-! "L{''"'' 

/tl·,fr"'Uf"'""f,"i, 'fh"I.J?"L,r tri• 'fP 'r ::. ,./'1!' h=0,8 u: lJ•bmfr r.m.'bfr funr-

'l"' f"'{''f"'l"t"''h 'l"f'dwftfr.CJI!\ nq = 0.035, fiult •fwrwrwl w .. 'h.ph[!' n,l = 
= 0,06: ~"f''f"'9'r,c;, Ju,f u.'bw!t qhmfr r.P'fr"'t/.Lfrllwltw.'b (iJI•J? '".f" f"Lhf!. 

i= 0.00032: 

II r"zb l F"' pht·l· ,f Pl" brzwd t:.b,,,, nrm.fJ !"' h.f!l 

Z.u.z•f•urltbtfr" {tJ,f pbrfr Jf,2.l.. ,,'b9 'bnrz 2.rfr "'""''fbl"''f'"J'i. Jw/""1! 

l'mcfwhnul b'b-1? hr~"L ,fwufr' 

IU) 2..f'P Jw/ull , nrh wh9h"''' I; 'fhmf• t:.m.'h.nrf l.. 'h.rw tfru. Jnll ( Q,l ) , 
p) lf'P d-wfu,, nrh why"iw"f I; tfwrwrwt:.m'i.n•f' (il•fpbrfr I.. 'fburfr 

1• 'll,t' rfr .r fr1..t.. ( Qq_ ) ' 
( ~IU21fluf'ftJwf. uJubJ'wh 9"' J9 I; ut('l/wtt 'i,~. 43-IIL,/ ): 

lJ•bmfr '>m 'i.nt/ w'hyhn'l lf'P d-wp111 f!.' 

Qq = wq Vq =bq (h ,q,t+ t+h)Vq, 
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"['"'"'~ hot>~-e ,bmJr r.,._ 'i~Jr £.rfr J frt.fr'il funrm-ftlt,. 'ii'il t, 
'II WJ'"'i'" l"'at.. >.uunrj_wJ-.eJr 'lbUJ.J!"'-,J' 

2 2 
h.r••=- h,un = -- •-2,4=L6 Ut 

I'. 3 3 

t:'b'lm'bb-tnrf. "f l"'t'ii f.w'iihrnuf' f.Jr'lr"'rftfr%UI~..,'b 2"'""''li"1l~ ,rn-· 

""'"l"f"'"''b" t,,,,[wuwr t trfr P"'f'n[iltw'iil!., wtufr'ii.J!'b' 

R= h .. q,~ -H + h= L6 + 0,7 + 0,8= 3, 1 ~,r, ' 

n I'" zb'it .J! Ill(' "''l"' (tl t w'ii 'I" ,J,~fr ,'}/!.' 
23+-1- + 0,0015.5 23 \-- _1 +0,00155 

n.1 I 

:36,3t 

0.035 0,00032 
_1_(_23_+_6~66155)0.0~? = 

' 0,00032 t/ 3,1 

~ 
1
, Jr 

2 
"'l"f .r ... ~~ , r ,., q , _ p 1m c;, 1~ ,, ,.,ur lufr 'ii Jr' 

,-- / t 

v~ = Cq v Ri =36.3J! 3.1 ><0.00032 = LI4 uJtlp4: 

(I•Lmfr '-"f''l"'lfbrfr J'iiwswJ- .fwue r:.num ,/I; fl.lp"'Uf"'""'"''" •Jwrw­

f""~"''i~Jr (b>J.) /;{'//"'- .lmun~ft Bm.r"'.C"''iitt;,,__r Jw,,.,{ >.nun'l_ EJ'f> itwf""f'.' 

olj_ =_l(o ... .. -- oq )=__!-(450 - 247 .4)=1()1 ,3 u3Nr"4' 
. -2 2 . 

lf !"' u IJ"·'l .IJr.'l' -;,, t'ii J-wjrm I! Ufhm,e I; t;...,,,..,, "'{' Lfr'i~Jr' 
0>1. =b-t TC>l. l1Tl , 

T=t+h=0,7+0,8=L5 u, 

23+-1-+ 0.00155 . 23 + _!_ + 0.001~ 
n~ i 0,06 0,00032 

1-1 (23 + 0,0015~-) ~~ 1 + (23 ~ 0.00155 )0,06 -
i v T 0.00032 V\3 
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10L3 165 tf . 
L5X OA1 

,..,Jufr'b.[!il' fiJ'pbpfr J'frt_b. b'l...,J- t:.bnu.ttJnrm[tl1m'hp' 

B=bq +2b>t =70+2X 165= 400 tf: 

'tnLJh t:.bnu.t4_npmft1Jn'-iJ/!. ~u.tpblfr t npnzbl t:.bwf.Ju.tl pu.thtuJ.Iu,J' 

B=b + Own-bq (h.rr~+t+h)l. Cq Vi-
q (t+h) U:> Clj_ Vi 

= 70+ 450-70(L6 + 0.7 +0.8) 1
•
5 X 36.3tl o.ooo32 

(0.7+0.6)L 5 X 18.8V0.00032 
400 tf: 

lu6qf.r 2 . CJ....,piJ...,'b...,!fril t:.nr'f...,trLrfr u.tnu.tqbl...,'l"'-Jh J...,frwfr 'fb"l­

..[!"'J' 2."'-l'l!. ybmfr9 "_'u.tpwJq,,_J' t b= 3100 tf l...,1iJ,IL[JJ...,J'r tJu.tpu.tpu.t­

t;,IL'bn4_, f!.iJ'f npnLJ' a...,p, J'u.tunq' bn =1250 U /,_ Ul2_ J'u.tunq' bw = 1750 
tf: r/.u.tplup...,t:.11Lilfr trfr J'frt_fr'h frtnriiLfiiJ"'-ilf!.' t= LO t.f: cJ.bmfr r, ,,_'bfr 

L...,!'b"'-filln'-'bf!. 4_bpbfr J'u.tun,_J'' bq =100 tf, fru~ ...,,fbiJ...,,fbJ- frt"l'"'-JiiJ"'-'hJ/ . 

h wn=2,7 tf; r/.u.tpu.tpu.tt:.IIL'hf! J-u.tJ-~4_u.tJ t frtntnu.tp11LJUbrn4. /,_ ,j' IU.IJUin'iJI;­

rn4_, ""~ ybmfr r,,,,_iJI!. ~-qJ'q...,J- t ...,,f,,_r· frtfrm u.t4_u.tqu.t~n"[6.u.ttfr'h 

'fl'"'-ilmilbrfr9' 9-bmfr t:,,,_iJfr frtnr'f"'-P"l''f"'-fiiJ...,'h 'l"rJ-...,~fr9l'.' nq =0,035 ' 
fru~ 4_u.tpu.tpu.tt:.nt.hfrhf!.' fl>~_ =0,08: 9-bmfr t:.fr'fr...,4.Lfr~u.tywh flh.p"'-P !"'5'1!. 

r,,(''fU19J'u.th J...,,f...,iJ...,f !=0.0002: 

flrnzbl flJ'pbrfr ''frt"- b'l...,J- t:.bn...,4_nr'IL[tl!"'-ill!., trfr 'ffrJ't:....,L'fr ,fb_ 

,},,_fl J"'-iJi! fJJ' pWU[u.tUJJ' u.til 'fb"f,P"'-J' £. fiJ' pbpfr pu.tpapm.p Jlll.iJh IlL l'" r 
'hu.t~wh r....,mqu.tJ-.,(!/r J' !"'-" l_u.tt[rbpf!.t ( ~w 2.'/u.trLLJ' w'h ufrtbJ' wh 9';'-!9 t 

urptjwJ- 'b~ . 44-IILJ' }: 

~"r'fwtrbrfr u.tnwqb LW'f"'-Jh J-wfrt u (!' 

Own = On + Ow+Oq • 

npmb'l On -il y~mfr aw{uu.ttfr'bJUI 4_tupwpu.tr.,,_iJn4_ r.nun'l t.rfr J-u.t[uu'b t 

hu.t/rt.,(!u.th fJJ'pwU[u.tt.nbll'. £. f.wqu.tuwp !;-' 
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Q._=bn tC>t Vti = i250X l X C>t V1 x 0.0002 = 17.62.5 c<t . 
Ow -il' 'lbmfr Wt_u.ttfr'hJw 4_wpu.tpwt:m'bn4_ t:.nun'l trfr J-wfrtul' 

hu.t/rt.,(!u.th fJJ' P'u"lu.tutb ll! £. r.wqwuwp t' 

. Ct~. 

( 
o.oot55 ) o.oa 

1+ 23+ o.ooo2 VI · 

43.25 5 --=--~--12 •• 
2.46 

1+ VI 

-39.81 

1.076 
t+vu 



. Jlp/_r zwpr/Ju.'b IUJ'I "'l'~'l"'fillm'hJrs ,;, .. tl! l/r "'l"'L""' l!"''j," "l' 
'lmf."-, .. ,r_ I; fim-/lu.urphffr uu.r.Ju.f.'ilhpnr.J ( u.Jmp, Ju/rrn u.r[u.'lwlfn"li.w­

Jfr"i.t 'll'"r.'hrn'hbrJr t.u.Jwp V wn =L25 uNpiJ) t.. t.lsrnluu"lbu '1-frrl'-u.rfr 

. (h) ,tfs~M19d w'b t:.'bu.pu.'inf'tfLfiiJrrL ';, IU u£.u j_~Wl I; filh "'"J!f'"'!Jf.fsb/! 'ffr,/­

'-wr/r f!'b'lnr.'br[w~ JUmfiiJnL'h/!. (h=2 tf), w"'.w fil.iphpfr .fJrp_L_ b'lwt}­

t:.hnwr[npnr.fillnr.'bJ! (B) ~,/httu.'bu., npJr '-hurl.u.'b,en"- ~ll'w~u.tt~'i/r w"-htfr 

2_Win . "f.frurJU'bJr r.n'l_IUWIUf'IUttnr.fiiJrrLh, f'1UJ9 {JJ"phpfr . t_u.r/rfs['/!. ~ofrn.erw­
'b.u'b £. ft'b"-... '1./r ""'l"'t/r'h -z{u"'rn"''i..f!tbrJr .t ... "-wll!.' IJ.l'l r,,..l'SI! r[hn._ 
"f.tiu~u.'bu."{bu fnr.ttb filL /:,ur,/ Ulf' w'iJt:.pu.rfb2_rn I; ~wrnwpb f mb{u'i~Jrftw- urf!'b-

. rnbuw~u.'b '-"'z"-wr~tbp: 

ii'Jpfr paupAprnfilln~'hp. (H), bpp ~wrnwre 'lbrau'l.u.'b9,Lrf I; r_rfr 

t:.auz"-wrltaulfr'b . Jw~aur'l~~l!' t.=l tf. t.iu"-wurur I;' 

H=t+h + ~=1+2+t=4 tf, 

lJn"burnpmfturJr•l "{IUJ'fw'b'hhrfrs ht'hbtn•J• ftwmwrJr [IUJh"'-fill"r.'b'b l!'j,'l"''b­

"-'IL,f t' a= 3 tf: lJwfu"-wtf 'll'"r.'burfr t_rw(ilwofrau*ilsM"'flJnr.'hfrs• zb"lbrfr 

fJfs.f!1.wJ. .[!/! /!.b'l"r.'h1.m J I;' 91' = 4 iL 'fl =5, t:.bml.auprup {JJ pp t:.Jrrf ,e/r 
[W J'hnr.p JilL';,(! IJ.Lfr'hJr \ 

I 

•A=a+H<e, + H<p, = 3+4X4+4X 5= 39 u: 

2o. IT)U.S-f!(Ul .t.Wlfl ~::rnRJ>U.St- '1-btr tU.'ll5tbrt> '1-U.rU.".llo'l-nfl.trnq_ 

ll.J'h znw'h'hbpnr.J, npurb'l l;pnq_Jrn'h "lf'"9bu'bhpf! fuJruur mwpwJ.-

1.wJ. b'b ( •ufuur1.nrw"lbu qwnfuJ.w II' lw'ht_brnuf, t_wrfrw'lur'hs rfrnzJrurswJ-

1.. t.lrzur L'/.ursrf"'l w'buurpnr.ftm"r.f' t.n'lhrm J) iL hpp .fJrwJ'b ru'fpnrnbfu'bJr­

IJ.r.ultw'h Ill. au'iun~nu.mb{u'hJr~-IJ.-'h .f/rt_nsurnnr.J"i,brfr ~Jrrr.unnr.J I! zurm 
I . . 

qb"{.[!hpnr.J i/r w"lwf.n"-nr.rf ·'-n'IUimu.r.iur'b Ufl'"9buJr Lrfr"- ftru'Ufurrr.Je, 

u.'bf.pwrlbtm I; tJr'hnr.J 'lfr.iht 'b01k l"''ht_hpJr 'lwrw1.w'h'1Jw'ile: 

1-wrUI"-rub'l-'hbpf! [p'htrr.J bf. ftururwrw"-nr, Wumpi.u.'bw'inf' h fupur.,­

Jururw1.nr: 

lJwmwpwt{np q.wpwtl wG.q.Gbpe ~Jrrwn"nr.J, b'b t.b zm t1.1Us"-"'l ... ,_ 

'lhf' nr.'i.hsn'l uu.ftu."-u.filh.J.! Lw'hp_bpnr.J, bpp. r.n'l_/r d UlftbpbuJr [ilb,e_tiL-. 

filnr.'he Lfr'bru.J I; 0,Q3-0,12r .,wmwpw1.nr 'lrur"'"-"'t'l:'ilbpf! uurls'IJ-r[ur.J 

bt t:."'l"'JP'h [i.fp.brm/.t /1',/phre 'lwuw1.npnr.J h'b IJ.w' J mb'lw'h.[!/> t:.nrfr ­

'l"'hwltu.'i,'hhrJr nL'l'l"LflJwJ P• itw' ,f r.nrJr'lnbw~aut'hbrJr 'bll';"m'r ... .r,. "I'" z 
w'hftJwb mwftr ' 

~np~qnlimlpnfi ptfrbp m.libgn'l l1wmwpw1lnp qwpm~wfiqlibpe 

(tlJ.. 4/i, w) ft/rpu.n."-nr.J bt 'pbpt.., pw"-wft-'hwtwtfr p_pu."bsfrlJ.mfillnr.'b 

nr.iibsn'l f.n'fbrm.tf, hpp lfW{''hur'bLUJJr'h a<;,t.w(.e.frs IlL urh'fUIUIUI('U.IfrJrs 
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ruttwl.wsw~ t.nu,e/r t_rhrl! u,lJml mhpJrmnrJrwl"uf wl'h.ew'h I;[ Jb~ t.b'h: 

/JoJphpfr pwr~rn'-ftllnr.'he t/r"bm-J t-' h=0,2-0.4 tf, lwl'hnr.filnr.'bl!. 'hbp­

.eiL;, .. ,r' 8=2-4 tf, zb"lhrfr [tlb,er[w~.e!!' cr=3- 4, Jru~ 'lwruuJ-'h'lfr 

pwpapnr.fltnr.'b[!' H . 0,8 - L5 tfr 
~'1~/r'l.n'bw~ur'b · pr!pbrn'i ~wurwrw'i"l' 'lu.rwr[w'b'l'hbpfr t_wofrhpf!. 

uwf..fw'imul b'b ·,..1';, t.wzr[n'i, "l' f.nu,e/r tphp'b w.fpn'fl"r.{IJwrfp "fwf.r[bf, 

jlrfpbpnr[ £. ~lw'br[b'b :,,'1/r Jb?_: 

111. 

\'11.!>11~11.<1•6 

---- -895. _,.----, toO 

\..._ ~ ~395 
-=~~~~=:::::=~~ _,/ 890 

' ~ ..._ -
·~:::::===::::;::==~~~~~~ m 
~ ~~~ 

~=~~=="""'===~'!,...., 175 

< 810 

f 

\,~. 45 . ,won.;,rw'i"l' 'lwf'."''i"'"b'l"blir , 

.., _. :. ,. rfr'ln"bw~,..f, fJJpbpn'[, p-fJbl' fJ•t, ,hpnq, 

1--·fJ·Ipbp, .2-£rw:.huwmwr fr"'""UI!' 

ll.n "l"'lrl"''i.Jrs ht'i."t"'' "r"z" .. .r b*il p.rpbrJr .rJrt.k t.'lwJ t.li .. w­

-1. npm p JnL'h[' ( 'fLIIf'Uir/_Wb'fp [W Jbllr.fl JIIL<j,f! )' 

l( - 2~o ( ~ ++) u. 

npm·b'l h-e [il.ipJr pwpaprrr.fll"r.'b'b I; (tf) , 

B-'h' [il.fp.Jr t:.Jr.f .e/r LWJ'bnr.fit"Lbf! { tf), 
P-i/ w'bapk/r t.urz-l-r~wtJr'h zhrr.ne ( u) /,_ f.ur1.WUIU[' ~' P=pt. 

p-'b' w'har4/r Jr'bmb'buJr1.nr.p J"Lh(! ( u jdwtf), 

t-'b' mil arkJr urhn'l_rrr.filtm'h[! (dwu), 

a-'iJ' Jw~kpbu-Jfr'b t:.nu,e/r 'l"rJur~Jrsi, t" "- rfnrnwr[nr t.wzr[urrlttb;~ . 



f,,..J,..r e'i.'I"'-<;;4_,1LJ !;; eum fi.wJubrfo ( ·-U"'-u"'~ 63), 

l-'b' l"''i.t.fo ( 'I"'P"'i"''i.'lfr) fib ,em.[tl l"t.'bl!' 

'1-wpw4_w'b'IP pwpd.pn'-fl!n'-'bl!' 

H=li Bhi+2hz u: 
4Pcr 

'} wpwqw'b'l'bbrft fl/tie ( N) L"''btft s b r""'r"'-fiJ-'i. tf(llU luf·'bft' 

N=~: 
l 

luGIJfar J, fiJ"h,e l"''bt.l! t;,"'lP !:r"'I.P"'IP9 "i"'tm"iw'bhtn'- t;,"'J""1 

"ihm,e I; 'ftUp~»q~»'i.'fbl urb'lw'b,e/t r.nr/t'ln'b~»ft.u'b'bbpp'b '1.1''-'l"'t;,b,. 'ftUUU# 

qnpt[wJ- Jp z.ur.e .ur'lb L"'fiiJ pbpnt[: {.u'blfr flb,em-fll"'-'bl!' 1=0,08., foul 

br~"'r"'-fltnL'be' S=400 u, LW'iitft r.n'lbre .uqwqw~wiwtfo'b b'b, w'i.r._rm·'h· 

9M h'i.flwzbrmniJ: U.'i.arJ..fr r..uzt/.-r~"'tfr'h zbrure' P=60 uu: 
O'lmibLni "''lJIILuwft 63-~9· nrnznul b'i.,e Jwftbrbu.uJp'b '>nu,eJt 

qnpJ.uft9/t JhJn'-fJtm'i.e' a=0,58: «rlfblwfiJpft P"'rarn'-filt"'-'i.'b l!'b'l-m­

'bb'i.,e' h___:0,35 tf, puft r.pJ,ef. lwl'i."'-fill"'-'bl!' 8=2 U: 

'1-.urw4_.u'b'lfr flU l'b,,_filtn~'bl!' 

l=-h (~ + _.!:_) 
2oP 2 i 

H=li 
Bh!+2h2 

4Pa 

0,35 ( ~+- 0
•
35 

)=27 u, 
2 0.08 2X0,58X0,06 

2X0,35X0.08 + 2X0.352 -=Z, 16 u, 
4 .X: 0.06 X 0.58 

'1-r-t/.w'b'l-'i.brfr fiiJrrJ.e l"''i.tf. brltwrn'-fiJwJp ~d·'i.J.' 

N=~= 400 ~15: 
l 27 

luGqfar 2. {w'bt.fr flbJ!nL[il Jn'-'bi!' 1=0,06, brftwpnLp !"'-'i.[!' S=480 
u: {.u'i.f.Jt '>n'lhre ftw.J.wull[w'l.wJp'b b'b, "''bt.r.u'b9Jrft b'bfilwzbrmnq: U'i.a­

pkp Jr"i.urh'bupqn'-fJ JnL'ill!.' p-0,04 u jcJwu, w'i.arJ..fr. urknrznLfil J"'-tl!' t= 

=L4 dwu: 'llwll.u'blt/.nul !; nrnzbl r.nrf.qn'bwftw'b p.tpbrn1. 'l-wrw4_.u'i.'l--: 

'bbrJ. t-+brl!.' U.rtbtwfil.lpft pwrarn'-fltn'-'b'b e'b'ln'-'i.b'i..f2' h=0,4 u, 
faJrJ.eft L,;,l'iinLfiiJ"'-'bl!' B=2,6 tf: llw~brbuwJJr'i. t>nu,e/i tnrd-wft/>9[! puw 

fi.wJubpp' a=0,71 ( "''1./".'-uwft 63}t 

232 

.-" t 

u. '1 J" ._ u - ~ 63 

'(fw~hphulll)~ G fi ~ nup 'lnl' w •g l' ,\ ~~ ll um ll-wJuLpja 

- ll.'t.fr..,'t.sflt lr't.P"'21rru•\ · ~r"','"" ,,P"'2"t"" 
· .0 

"' .._. 
... 

.t ... ~bpli~~ fil"l!'" p J" .. ,l'. .... 
~ .. ,~.,.1'. :; 

~~ 

"" I o,o5\ o,IO \ 0,15\ o,2o ]o.o5\ o,!O \ o,\5\ o,2o ""-..,.. 
: 
~ 

0,45 0,50 0,55 
0,50 0,55 0,60 0,40 

1/,,,.U'/UIJf.'J. 20 0,45 
0,70 0,50 0,55 0,60 0,65 

J/,•[•u'f'"'l"'.Jw l fo'i. 40 0, 55 0,60 0,65 

0,75 0,80 0,85 0,65 0,70 0,75 0,8 
1,..,., ....... , ... ~ .... ,,. ~. 60 0,70 I 

0, 85 0,90 ! 0,95 1,0 0,80 0,85 0,90 l o. 
lj w•[w.J [• 'j, 80 

0 

95 

--~-ruu[.u'b'lfr lwl'i."'-[J J"L'i.f!' 

0.4 
2X0.71X0,04X 1.4 

(
2.6 +~)·:::::~.40 tf' 

2 0.06 

'I:wrw1_w"i.'lfr pwpd.pm.fl 1"'-'i.f!' 

2.6 'X 0.4X0,06 + 2X0.4~ -2.4 u: 
H 4X0.04X 1.4X0.7l 

"}wpw<[r»'b'f'iihrfr P/>1.1!. L"''btf. bp~wp11Lfi1JwJp ~Lfr'i.fr' 
. 480 ' 

·N=-=12: 
40 



h0=hp -0,10 tf: llr'fbLu•fiiJ' p/r f.J.r,f .p/r Lwt'bm(J 1m 'be' 8= 6+9 tf, zb-

Ufbrfr filb.e1.-.t .ee' cp=8+9' · 
11-b.pnLfiiJ•IL 'b m 'bb9 ,,_ · Ulf''fb 1wpJ' pbrJ•s ~-'IJ' 1_wJ ~wmwrw1.rrr-

'lwrwtJ.w'b'lfilbrfr z_wtJ.rbre ( t £.. H) nrnztJ.nLJ' b'b UIJ'b t;.-z1.n1_, "r"ilw'l~ 
'lUirUI1.UI'b'lmJ' UlblfUIUIUirUI1.rfrs UIRUI2_U19UIJ 2_11Lre 'bbp.p£.. f\nu/r 'lUirLU-

1.w'b'l/r lwJ'b.pn1_ ,fJ.r'bz_£.. wp'fblutftlnuJ"pe t.. , :.nubln1. 'bput br~-rnLfiiJutJ'p; 
f.lmw'bw t.r-1\bnwmwp t_pw'bs,e/r .!bt_ , ·wru.u'b9 wpmwr..b,_1_b[nL aup'fbl,..,_ 

fil•lpfr 1.r-J"1' 
?-UiriU1.LU'b'J/r [LUJ'bHLfiiJIIL'il(! nrnzmJ' bf, :.bm£.JUI[ p-'b-aJ..brmt 

ho (~ -~ + ho ) d' 
2pat 2 hp i 

1--r-1.-'b'l/r r-rar,LfiiJ"L ile' 

H=li 

B~h -t- 2h 2 
0 . 0 

h, 

~-.r l= LF.r~~+FoVt J',. 
ptal 

(LF.r~9 + FoVOi tf : 

pbL 

/' 

L= FOVt 60 ..r, 
/pat- F.r~~ 

nrmb'l F o-'b' trfr f.nu w'b.pfr ~b'b,w'b/r f.wm1. UIJ .p/r .r Ul~b rbu'b t fil.! pfr 

1_bpt_"L.! £. l\w1_wuutp t 0 = - +- - --, . , F (ho B h0 ) ho 
. l 2 hp 2 

F.rh-e' trfr f.nuw'b.pfr ~b'b'lw'bfr f.wm1_wJ.p/r J}p_/r'b .!w~brbue ,..,r-

'lbLwfiJ'pfr br~-rnLfiiJ;..s, 1.r- /. nrnztJ.ui.! t F.rrt=(h.r"~ +~ h.rp,_)h 'r" ~ 
lt j 2 h, 2 

put'buta/..,1., 

V-'b' t_rfr f.nuut'b.pfr zwrJ.tw'b wr-'lm{tlt"''b!! fl.!pfr br~wrmflt,..,,fp ~ 
ilr-» tJ.bnmJ' , ' 

t-'b' w'b_arJ.fr ml..n'l"'·fl 1m 'bf! P"Ufb'bbpm{, 

p-S.' w'bapJ.fr Jr'bmb'bufrtJ.mfllm'be (tfjpmqb), 

t-e' '1-r-•Jw'b'lfr ·Lw1ilnL{iJJm'be, 
L-e' 'lwrwtJ.w'b'l/r brltwrm[il1nL'bf!t 
lu&qfar 3. filob.p Lw'bt_(! :,,'lfr l;pn'ffrw!fr9 "'wzm"tw'bblnL t.-J'-r 

Ufbm..p f 'JUirU11.UI'b'lbl f.nrfr.tni.UI~UI'b'bbrfr 'b~wUIJ' wJ' P untp w'b~~I.Uh 
. mwlf 'lutuuttJ.nr1_wJ utp'fbLwfiiJ'pbpntJ: {w'bt_fr [ilb.pmfiiJnL'be' 1=0, 10, br­

lfwrm-fiJuL'kr.' S=660 u, [UI'bt_fr 1\n'lbre ~-1.--1.-9.-Jfr'b b'b, rr-ilsfr~ 
b<j,flwzbrmntJ.t 1/.'bap/.fr fr'bmb'b~fr•JmfJtnL'ile' p=L25 tftfjpmqb; fr"ft 

. ,.£..n'lmfiiJnL'il(!' t= 15 pn111b : 

.. ~34 

i' ' 

Oyuu{bLrr1. -·umuUI~ 63-J.rs nrrrzmJ' b'b.p J'w~£rbuwJJ.ril r.nu.p/r 

'f"r.t-~sJr J'bJ,IL[il 1m 'be' a=0,70: f!'b'lnL'bb'b.p wr'lbLwfiiJ' pJr pwt:ArnL-

fi/J'tL'be' h, ={),30 \C tr/r J'/rt_/r'b /r•nrmfiiJm'b'b wr'lbLwfiiJ'p/r ,fnm ~l/r­
'b/r' h.rM_=Pp -- 0,15-0,30- 0,15=0,15 tf, tr/r funrmfiiJm'b'b -r'f11L-­

p.r p/r tJ.brt."LJ'' h
0
= h, -0, 10=0,30 -0, 10=0,20 tf: llr'fblwfiiJ'pjr 

:,/,f,e·/r lauJ'bnLfiiJnL'bf!' 8=7 tf, wr'fbLwfiiJ'pfr ~ filb.pnLfiiJm'be' /=0,002• 

?-u.rwtJ.w'b'lfr 1.._, (imLfiiJnL'ile' 

·Z=~(~ ~ +~) 0.20 . ( 7X0.2 + 
· 2pat 2 h,, i 1 · 2X0,00125~(0,70X 15 \ 2X0.3 

0,2 ) + - =33 tf. 
0..1 

H=li 
4pcrt 

0 '2 2 . 2X 1 x-xo. + lJ,_ 

0,3 1.94 tf. 
4 x o,00125 x o,70X t5 

B~ · h0 i 2h ~ 
hp --- --

l rfr f.nu
1
u'b.pp t1b'brpu'bfr f.wmrfwr} .p/r ,j ... ~brbu'h wpybL ... fiiJ'pfr tJ.bp­

'.1""·'' ~Lfr'bfr' 

F =( ~-+ .!?:__ · ho )h o =(O '~-· + _2_ . 0 •
2 

)
0

•
2 

=0,434 t1
2
, 

0 
/ i 2 hr , 2 0.1 2 0,3 2 

l_f'/r f.nuLU'i..p/r ~1/i''l ... 'bfr r. ... mt.j_ ... J .p/r tf/r y_p'b ,/ ... ~bpbu'b wpyb [UI-

[rJ ,fpfr br~,..,rmfiltw'b 1.rw' 

-(h 'r"~ . -~ h.r~· ')h.rk=( 0,15 +I-. 0•15 \
0,15 

=0,244 tf
2

: 

F,r~~- I 1 2 hr I 2 0.1 2 0,3 ) 2 

f..r/r t.nuw'b.pp ~b'b1 ~n'bfr :..u,ruj ... J.pfr iJn1.UIJ Uf-r ... 'ffrJe ,..r'fbl .... 

f'ltf pp tJ.bnnL.t' 

x=V (~i~ r+h ~ +Jtl'( ~ ~: Y+ h ~ = 

I (0.2 )~ . 0 0~ =v - -;-· '""' o.1 · · 

235 



·~r/r t_wrJ.tw"b wrw'l"'-fiiJm"bl! "'r'lbtwfi/J"pp br~"'r"'fltwdp "ilrur 
1.hrt_nd ~LJr"bJr' 

'•/=CVRT =I7,5V0.1XO.OO:l=0,25 ufllpq. 
nrmb'lfrs C~"il "t"'t•l"'-" I; "'"1L"1"~"'- pw'i.,._A./.._mf, brp n=0,030 ('"'i-. 
JIILUW" 1): 

l,bwfuupw [', 'fUI['W 1.w'iJ'Jp br~wpmjtl J"'- 'iJ/! 'IJ[p"ilp' 

L= FoVt · 60 0.434X0.25X15 X60 
lpat-F.rh 33XO,OOI25 X 15X0.70-0,244 ° 16 '7~520 u, 

""" L"'"ilt.fr Lr~"'r"'filJ"'"il 'l"'runfu."il1"ilhr/r fi1/r1!!' 

s 660 
N=-=-=20r 

L 33 

Uumpiiwfirut)np qwpwt}_wfil}(ibpJ! IJ/rputtr1.•u.r b'i. O,l2-fr9 .tt.J frlb­

~"'-fiiJn,_'iJ m"bb9"'l [W"iii._brnLd: UwiJwtfwfdb.f! l"'"bp_£·rm.t u.umpi.w"bu.tJnr 

'1"'1'"'</"''il'l-"ilbrl! ~"'r"'l b"b 'l"l"''i."'l ""'l"'t/r"il . "i'"ru"'."'l . [ltfpbrfrs 
{"ill[. 46 w), /rul[ 'l.Wtrp{duttfr [Wbt_bru'-"' .[!"'['" t.bbw"f.WUibf'p!J (b"• 46 r): 

IlL 

<Ul.'I.UOJ? 

236 

. ....~. 46. u ..... ,.~w"bu,/nr 'l"'l'"'""'"b·J'i.l.rf. osfwlJut'i.l.rt ' 

,.._ '"'l"'Jf."b ul"'l'u"l"'l fltlpl.rfo, P- e-rl. ::l.'i. ..... L"'"'"rl-s• 

l1umfr-6.w'bw1_np '1-"'I'"''Jw'b'l'bbpttuf r,,,put.wrfiml[fr tfbr£(> · J"wu/r!! 

t.ntJfr zbfiUI(! f[mpmJ" £ L!J"iltiLd bb Ulfltr['/rb dWUf!: :,n'ffr l[utpdUtb .Jb­

<)111/if JilL bf! tlwr.J"wb<fm J' t- W[b"fUU' np r.nLdnl.UWJp'iJ t_bpmp t.wutnttL -

frlJIILbf! f(Wflntdp!f t.hmn 0,25 U~fre uttu~UIU ufr'bfr: 4n'lonfJJ"pbrn1. lfN­

JIUf}UI,} wtt mpf.tubw1.nr 'fWf'w1.w'iJ'Jbli['p frltl pbf'p mwlt .[!P l_ mwruu)m-

[rl,tm 'b'bLr ~"f'!r'i.bl"'- f.u_,fwr zb"tbr"ir wr1.'"-" b'b f,'b"'r"'tJnrJr'b twt/r !Jb.J!' 

(),25- 0,75, J, wJ'pw!Jbuuf b'b fuum""P"'-tubr/r !J"'b.J!ntJ, .J!"'I'".J ~u,J~ 

b.Jr,[ nrJ: 

ll.umfr-6.w'bwrfnr 'lwrwtfw'b,f'bbrJr ~u,.nr.gn'-J" l! t:.'bwrw1_nrn'-fi 1"'-'b ~ 

"""LP" '11'"-'l'" m'i.mbumfiltw'b tfht_ o'lm"''l"P,}bl Jb,) [ilb.[!"'-fJJnLb n~:_'bb­

!l'"l l'd'br_!trl!• 'ILfttw1_nrw"ibu "iut'l""""'- f.,_ fu"''l"'lfr "'1'1/t'bbr/r · mwl[: 

ll.umfri.w'bwtJ nr 'l"'l'"'rf"''b'l'bbr/t t.n'lwt.wpfilwltl! lf"'rb Lfr t- . w'itb l 

t:.urfr'l.n'bwltm'b, frlb.f! (mluzfr pbw~w'it filh.[!'tLp J"'b ""l'l"'-{J !"'J"p} f.,_ .Sw~ 

IJutlltul[ [ilh.J!m-fJ fLUd p: 

lJ.um!diruliun}np nnp!HLnGw4w!i I)WflW\}mliq]t tWJfintpjntfi}! (i~ = Or 
"1"'2'}"'-,r t t.bmi.Jw{ pw'itUtAkntf' 

l 2' ~R=il u, 
lr 

""'I P"'rarwfJ1,tc, wtu/r'b.et' brli"'- f.wpbw'b 1wrw1.wt'ltbrf' 

wuwb!J.[!'bbpfr J"ft_k l''b~,.,c} "''l'l"'J.P't t.hnuuJnr"'{J tnLbf!' 

H = lir =2-:Vl + if •1' 

r,"j,,J.£.mf: 

U.uu\Jltiwliulllnp ph~ qmpmt}_wfil)l' l"'tbnLfilt"'-'i..'b l'".n .,lj.'l,.,"j,.[!P'' 

[''itUtl[utb {Jb.f!"' fJ f"'b nrn ;_tfm cf /; t./itui.Jwl p•u'bw?J.£ ntj' 

J' Ul'il ru?J. /,_ 11r/_: 

l=2:VI+If 11., 
j" -- II} 

2-:ir Vf'+ii If 
ir - i'l 

l,mltwnuo~ pb~nlpjno l; n"lfibgn•t wm.njlfiwfiwtlnr I}Ulfltut}_mlilJJl 

'1-b"i.f!n'-J" ""'1"''-"'r[Jwlt/r fd l'.[!'IL{il J"L'j, l' II"' "bb'b.., P"'9"'uw~m'b J"&J-,­

{JJttL'it, tutu/rb.[!b ltt/r'bfr -i'l' f't'l nrnul trw l"'+brl! lfnrnzolb'b t.b- , 

ltlf.JUt[ JUUbut?J.£brntJ' 
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L 2'tVI+7l tf. 

'" r iq 
.,. . ..,r·-1-"il'ffr pwrarnt.p 1n .. "be' 

2'tfp VT+iy, U: 
ip -H I) 

•l.hre P4r•L-.J P"'"'"'MLb'p, .. J' -c-t ""'lP z"r"'fr ftl"'·iLwwrkLfr ''e­
urer.J' ':'"b wnUI1b l"''I"LJ'h t:. ... ummp I"'.,., I; ' ip -t \ [w'bp_fr ,, -~br!.kfr re­

.,..,~..,., pb.J!,ILPJ"t."be • 1'1 -t' ,...,r..,•[w"b'ffr """-"'""'rfJwljfr "bmfuwqJ ... 1fr"ii 
fJbJJ.nt.fJ Jnt.'het 

tuGIJf.r IJ. £-tp_fr p"il-~w"b pb,pnt.{JI"'"bl!' ip =(Ll6 , ""'lP zLrulfr 

l)'l"rnt.fl Jnt."be' 0,~5 tf: £,u'iJp_e l;rn'lfrwlfr9 UfwzmUf"'"bbl,.. t:.wJ'wr Uf"'­

.t:.w"bp_t/.mJ' !; "b..,frJ.uq.JbL t:.nrfr'ln'hw~m'h wuUifr'D.wi.wtfnr . 'fwrw1'""b'f'hhrt 

J . ~n'lfr zbrmfr ~"'r"'"t J'brtm{J !" .. tt l!t'f"' tbt.e' c-= 0, 75- 0,25= 
= 0,5 tf: 

?-ILif'W1UI'h'ffr" fWJ'iJut.fdJIIL'iJe ~ffr'iJfr' 

I 2 xo.sovt+~ 
0

, 16 = 6Atf, 

H=6.4X O,J6= L02 tf: 

luGqf.r {), lw'hp_p p'b..,~w'iJ filb,ptn{J J'IL'j,[!' ip = 0, 15, C. nqfr zhpu•fr 

·t:.'lnrnt.fillnt.'b[!' 1,0 ~: {w"ilpe l;pn'lfr ... Jfr9 Uf"'2"'Ufu."bhl"' t:,"'tfwr Uf"'­

r...,tr.1nt.J' I; "b"'f""''lr}bl f.nrfr'ln"b"'Jf"'"b ..,,,fr-6.-'huu[nr 'f..,r,.;•[w"b'l"bbr 1 

~n'lfr zbpmfr 'l"'I'J' Ul"b J'b'rt, .. p JilL "b"b f!"b'lm "b_L"b.f!.' 't= LO --0.25= 
= 0,75 tf: 

?-Uiru.t1UI'iJ'ffr f"'J'iJtiLfJJIIL'j,f! ~~fr'iJfr' 

L 2X0.7.5. Vt + 0.152 • 

o, 15 .to u, 

'l'"r"'<f'"'h'lfr r-r a,,, .. p 1, .. t l!' 

H=10X 0.15=L5 tf: 

luGqfu~ 6. R-nfrP-+ l'"'hp_fr iilb,pnt.fiiJnL"b[!' lp = 0,22, t:.n'lf' ::.e­
'"i"r"t.fJJnt.i.,e' 0,7 tf: ~n'lfr zbrmfr ~"'r•fwi. wn-1bL'"tl"'·!iJ t:.-',.,u .. fJim'hiJ 

l!.t'l, .. ilf."ir,p t=0.4 .tf: ?-"'r'"1"'"b'lfr filb,p•nfiiJ•n"il'h e'i''lut."bb'it,p' r'l = 0,05: 
'f"'t."',ilp_1mJ' I; nrnzhl UJu~r~fr-6.uJ'i,..,1nr 'lu.r'"1"'il'lfr l"'Pb/11!: 

1-u.r"'1 "''h'lfr L'" J"il"'.fJ l 11 .. tl' 1ufr"bfr' · 
.'2.'38 

L 
2 X0.4llf~ 

0.22 - 0.05 
4.84 tf, 

H=4,84 X 0.22=1.06 u: 

luGqf.r 7. ~wuJ.fJ•u'fr lw"ilp_e, nrfr t:.nqfr l)'l"rmfil Jnt. "be 0,8 tf J;,, 

Uf/un,p I; Ufwzw"iw"bhl /;rn'lfrw!fr9 wuwfr-6.w"ilu..1nr .[Jb·,p 'fwrw1w"b'f"bbp 

~..,,., .. 9b [ i ,.[: £w"il2fr p"bw~w"b [ilb,pmfilpiL 'he' lr =0,20t ?-..,r..,1w'h'ffr [Jh­

.J!'ILfilJ•n"b'h l!.'j,'f"L"il£"b.f!.' 1'1 = 0,06 , t:.nqfr ~mrJ'w'it wnw1bl..,'f"LJ"il t:.wumnt.­

jJ 1, .. te' -== 0,55 u: 
?-wpwtfw"b'ffr [UIJ"btnfiJJuL"ile ~Lfr'bfr' 

L 
2 X0.55V1+0,2~ 

0.2-0.06 

'l'"r-1-"il'lfr P'"rarmfil J"' "be' 

H= 8X 0,2=1.6 tf: 

8 tf. 

lv&qf.r S . R-nfr{J ... ,p l"'"ilte l;r"'lP"'IP9 Ufb"' . .f! I; Uf"'Z"'UfLU"ilbr 
'.nq ... r...,r p ... ~fr :,..,~wnwf[ [tlb ,pm.[il J"t.'b , .. 'iJb,qrrq '"""' fr-6...,'bwtfnr .'f'"pw­

•J..,'b'ltb I' ~'"""'9/s L"1' ~nqfr t:.'l ;,put.fiJ t•n'h l! 0,8 tf I;, l"''btfr p"b"'~"'"b [tlb ­

,put.{tl 1,te • ip == o .24t ?-"'r"'''"'t'ffr r..,,_..,t:...,rf" ... v r.. ... ~ ... ,. ... ~ filb,p, .. -

fJ1n .. te et'f',t."bb'h,p' i'l =0,04, t:,,;'lfr ~"'rJ'"''b wnw1hL"'4ml"b t:.wuumt.· 

fJJm"ile' '=0.55 tf: 
!,n,_..,t:...,r[ilw~fr t:. ... ~wnw~ fiJb,pnt.fJ J"t."b ,),bsnq wumfr-6.-"bwl[nr 'lw-· 

rw•f-"b'ffr l"'l'hmfJ!m."be nrnzt~uf bil,p t:.hm£.1wl pu.."ilwa£.n1' 

'1-r-1-t'lfr P"'Parm PI"' 'i.e ~Lfr"bfr' · 

H=Li" . 5,6X 0,24=L35 tf: 

5!r"'" "'"' "'~"'r'"r"'-'' l! Uf"'t."'"ilt_ t/ nq .f!"'"b"'~" .. fil l"'J' P P"'rlir"f' "''I' 
2_f'P J'b,pb'iJLU JIU91urd- J' UllnU< ' "rUI['IIt.tf"b I; p'btUffU11UI JrbpfriJ 1 Ulr'fJnL 'iJtJJ• 

P"r"'''"'"b abn"ilurrftut.flJnt.t'hb,.;.t £. UIJl OPJb~,"ilbrfr · "Pl' frr-~ur'btU91"t.J' ' 
l; y_prlut.'l.'hbpfr J'frp_n9n•J: ,, 

F'i.LUif"'1"'trhrnt. tl ~mp"b oqmurqnrrhJuuf I; utUippbp 'i.Uf"'"''"ltilhrnt[. 

ur) fuJ'b["L £.. rn'bUJbutU·~h'it,'l"''l"'!Pt {lt"b"'~"Lfr £. ~nJ'mtwr""'""'­
r-lfwll"''j, zb"b,pbpnt.tl)' 

239> 



rp) -r--'lr-~-"i. (-r'lt"'-'iuupbr-~-t ab .. t,..r~"'l"t"'-tthr,,_,r• -r­
rmr.n'lr'"''il..e/r Ulf'UJ-'Jf'lr -t -trn9bU11L1f) 1 

'I) r.r'lbr..tr.r r."'t'l 9-;,blm: 

j!f'IUJ' -~~~UI~Dif'Uil'J' ID'b P,'b'lfrr'b t pnlnr U"fUinntz'hh,-fr'b J,..,f ru'bw-­

/fp'b Ul"fWr,ntfbL ru'br.f'UIJhzm .f.!UI'iJUI~IILfiiJruJ'p /.,_ l..'f.utpru1nrp'iJ l_ruf 'he~ 
•l"''l"''lm !'b fr'b-l!'fuurJb.en1 P""l'arnrrulf •9 rn1: 

. . fJY.,...~-1-Jrhr fr, "'1''1 Jlll"itutpbrw~·w'b ahnY.rurlfm '" !"' 'b'bh r/r' rn'bruu­
'bw"l"'""'~"''b f hrJ' IU'f.brfr 2_['"'J' UIUtruf;ru['IU['J' ru'f. upumhJ'tbf'f! 'f.ruP,~n 
qJbLfru "1'"21'"-J' ht "t-r..-t2.'1"'1 2.1'P .e"'t"'~l! ~.,_ r..,..21"'r~"'JP'b J,..,,_ 
IJf.f'f!• f!bUJr1mJ' t !_['In I{ IUUJUJt~IU['UI['J' ru'f. UI'I_'('.(IIL[' f!' J' 2wfttfllu{ I; 2_['UI­

J''IUUIW~IU['Uif'J' u.5s . uP,'ktf Ulb ( ~Wil.IIL9tfruJ .e'Lbrfr mfr"fb['{!, 'JIUUU11nrlll­
frlt"'·'bl!} 1.. nrn2'/uuf L'i, ~-nm91,..<f.e'Lbrfr tmfLre: 

-J?r-wu•"frunJ'ru"it .C, .... Z1""f'~(! ~Uiutruf'blpu u"frunn'l_'f.h['/• fr/p•/f! f'"''{­

tfm"fiUUI~IILJ' h'b 2.1'...,""/"'"'f"''b 'bnrJ'ru!mf: J?rruu''i"'mfm'b 'bnrJ'ru'b 2.r/r 

utt'f. .em:'bru"'f. t, nr O'flllUI'fnr<fiiLJ' t U"fUIIW'I_f! J'bff 0['111.1{ ftruJ' JIUfllu-

1•"-J' t J'b/1 d"/r,ufnr "'l'm"''ll'"''b.efr rurm"''Jr•fm'b "lrn.'lLuuuf: 11.
1

'1 
e'h'lm'btfn,_J' t f!UUJ "'bm-~ru'b 'hurJ'ru'bbrfr (CH H n II duw, .,. pm­
.Jfr'b, 3-r'l 'IL'"P'· · 196.2 p.J: 

J?f''UIU'"fUin·J' ,..'f. "IUILIUt/b l"''f"~ J'f. Jrufuub ['f! uruf.tf ru'iJL l"'- f.rn1f IU[f 0(•­

_.,,.. J'fr2.f''b Ju.P,ue P"''lJ'"'"/"'111 ~1"'-J' t ~r"'u"l.unJ',..'j, o(•mftru'b 1.. Jru­

J' "'Jfr'b ,..iJf.,..1ruu,..r..,l"'f"'-P J"''b 'lnrJru~fr!J'bbrmf: 

J?rfr "''lP!"'-1'1! "lbm.f! t P"'1"'r"'rP 'hr... 'b~unnJ'ruJ'p thrt1 ... 1,..rr 
r/n'f .f!UI'iJIU~Uiftru'iJ k nr'I.U~Uift_ru'f. "fiUC:,UI'f.t_'f.k['f!l J?rfr nrrufte 'f'f.UI~Uitnbl;,,_ 
/:;-.uJ' "'I' 'hrru - lf>fr'l/rf;_m~m'b ' .efrJ'pm~ru'b /, p ru~mbrfrn l"'IP"'IJ.ru'b, ru'b 111 Ll•'l­

tbrfr UJ1J~z'bbre t.m,fb,f,..m1nLJ' b'b "'"'rP"r mfr"tfr U"fU11Lnt/'i·brfr :,"'-_ 

J' "'/' uru -~.r ,..iJ1mJ 'bnr.f ... 'bbrfr t.bm b. "'"flU ,f zru~uuf "I'"'''" l"'''"'!J.r ,..';, 

,fbfJn'l'bbre: ll.!u"lbu, J'bJ "l'lmnrm-frl J"''b 2."'-1'1! "Ibm.[! 1; "l"'l''lb
9

,/P, 

lfnzm !m;e "'"'"'''"'91fr, 'ftiL'bm,/nr 2."'-1'1! '1"'-'i.uu[rlrutfrllfr· 2"'m "''l"r 

~rurn'-":"'i"'l 2."'1'1! m'lm'lr~1fr, pm~urbrfrru'bkr "1"'1'"'-'b"'~"'l l"'l'l! 
1"'r"''l"''ibrJ,ffr " · "'JL'h: 

'bh .s!rruJ'.uu'"'~"'l'"'l'""' I! Pr"''f"''bm.'J'/"'-J' t j /r Z"'l'.f! ~"'""' .'J•/mJ .f!-

r/r J''fr2."9"1' nrn'h.e mk'l"'~"'J'fmJ' b'b 2.1'"''lP!"'l'P.'I J'f''btl.. UUfUindw'b 
1"'!1'1! e'h~ruJ UJIUftUI<fnL[rl JIIL'biiLdt 'l-rru'b9 mfr"fUflf!• l"fr1e /, IJIUUUI/lltf'/11.-

[rl !"''it I! ~"'P,1mJ h'b 2.r"'J' IUUJIU~UiriUrJ' ,..'f. "''lP J11L['f 2.rP nr,;.~P.'I ,,_ 

nbJpJ'fr9·• 2.1'''"'-'lP 'b2,..iJ"'~'"-fJJ"'-bP9• n.hlfrblpfr "lu'JJ',..'btbrfr9 h "''l-
P!'"I'P 'bftrumJ' ... J'p p'bru~"''f"'Jrfr IIL'bb9 ruJ 'IPI'.f!P9 : · 

9-bmbrfr !_Ill ['f! O'fUIIU'fnr<fb l"'- 'fb"f.[!IILJ' 2.rr..'iJIJ'Il 'bfr l_ n ,, e'iJ'JIIL'iJifw<} 

2."'-l'l!"'""'lf'b P"'rar"'9'fm'b "ln_J'"Ibrm/ J''l'f"uf t ''"'.f!r•fru'b J1,..1 ... t, :240 

'l'"'b'lfrs -J'm.pr•J•u·) 2.."'/'1! t.nullltf t .r:...[!;;,,, 'n·l' t.rm.tj • .;.,;,, .ni_; uJ;l __ 

~L'lfr9 hrlfr"r'J f•mrar"'9J',u'i., "l"''"lhrn1 '''LJ' ... t '""'J"1"'~"'t"'rn-1. 
( t_rUIUIU1f'n1) 2."'-1'1! .r '11"''' t ~"'1''1"'1"r'' ru'b li'"'J' P"'l'f J'b2.: - lontzn1w­

"-"'tf'L pw;_P,frl 9"'5'91! 2.l'"'J'P"'l'f9 2."'1'1! fnptu''ll'"''f t p'bruli"'l'"''b­
'bbre• aJ.n'iJUI[I~mfi/Jm'iJ'f.b{'f!• /f>brtfiU'iJ/;['£! h 2.f'"'U"f1UIIIfm'f. UIJl . Of!Jbffl~ 
'hbr: 

ll{rllt 'u'IP!"'-l'f 2./'P "l'"'~l! f'"''l"'l''urm ,f I; ""l"'""'l'bhpfr "1"'­
t.m'bt_'i.hrl!• J'IU.(!['Ifm'b lfutJIII'jlf mtr..,IIUJ/;21/IIIIIJJH• 'jlf! tJhfiUI'f.llllf t: 

Y.tnnftbrfiJt JIU 2rbr'iJ O'f IIIUI'fll[',}/; l"'- 'f/;"f.{!"' J" t_['tulftUUI-UI~Uif'IU['J'IIi-'f. 

, -frumLJ'J, uJub,fu,'b ~rurn'l t tfr'hbt J•'b.e'b,..t,,, h ,f,J/rl"'-l.'bz""ft"'-!f''b: 

lJ.,,..t.fr'Le llfrr"'"'l"''' I; "'/'it J,..J'w'i.'"''l· brr t.f'f -'IPJ"Lf'f!. 'lm'b1mJ' t 
p'itruf,,u•fwtrfrll I"Uf'a,.: ''"'"l"'"'""'''''b ''"'""' :J'Jm<f.p/r9 ( nr'b f!"i.'JIIL'hmJ' 
t 2_111['f' 2_(1UIUJIU[' zbJturpy} 2."'-f'£! 2.f'IUUl1Uf1111' f,IIIIIILif t t_r:wJ'prurJt, ""'' 

UIJ'b"'b'l P9. P"' 21111-l .'J"''b.'Jfr J'b2. 1 

J?pwJ'wmmllmrmr•f,u'b J''ll•tw-l.'bzm ,ftwJp'i.t u,,,,{,..'iJ lf/rrwiiiJmJ' t 
,u1t "'JU"I.f!"'J', brJ• 2.f'P - u''li'J"'l'l! 'l,•;,,,,r t p'iuulf"''f"'ll'P9 y•uJrr 

""'"im"'J"'Jf~' 'L"'"'" 9'/,..J.efr.'l 2."'-rl' "l'"f"tbrfr . J.pr_nymJ, ,,('lJ'w'b /rm­

'L"1"'~"'Z"'I'"'' rwrar"'9''"' J' t · t.r•utfpmr/r (~wtf 2._1'Ul-6.'bzfrl IUZ'""'I'"''Ii'), 

frulf 'ul'bml~tjfr9' P"'2f'Pl 9"''b!lfr J'b2.: 

U. 1~,,_t.bm£.. [!'b'l,_'b.tJurtf _,rh[rln'l-'itltrn•J "1'"2"' ,r lit ~""""-.'J1w<f.p'blt/'f 

' l_wfbrl!• t.rfr l.'bzJ ... 'i. ~nrmu~ntb,.fr J'bJmf'J."'iJ'i.,/;pf!J p_pm-6.'itzfrl "'2"'"'.-

1'"'~" P"'rarm[riJ"'-'bl!, e'LmrmJ' };'b "l'"f"i/r , Z"'f'J/•t/• ,fwiJ'bfrz'i.,Lre h 

npn2_11LJ' i.r'IU'iJ9 f,'{llf'11Lf'J11L'iJ'f.hre: 

ru) ~fll• npmql• qliwfiutmn'-ut! 

lu8ql-r ,), __ Lrupt_IUIII/;utfm tf I; [''f.utfJwtJtuJr•l• 2.f'"'J'IIII"-IU/jl11f11U(rtfm'i.t 

'iJ"'UIU~UI~n1 ~'f"'"''f"f'J/if 'f""'" ~lUI! . r.J'f,"f'f 2."'/'/!• llflf lf./t'l_/tltutf/ut'f., 

.pfrJ'frru~,;.'b · /,_ ~w~mbrfr~L"'I/tmitw'b ... 'itmt/''l'bbpfr f.p,f'b,ull"''i.' ""lJu•Lr,.bl'l' 

phr1m<f b'b "''l!"'uwlf 64-,ul: ff/mt:.ru'b2.1"uf t· 'l'itwt:.wmht 2.f'l' . nrwlil!· 

urwf flbptnfJ!"'-'i.t'hhrf! £ L"'''"'9'f,;'b J'hfln'lr,.brf!: 
U. 'I J n L • " ~ 84 

!} ·U +·' Ul., 

•lfowof"f'l!. 
: 'l/"n £1''"1', 

I. 2 I 3 4 

Ull 12 . 60 

wuurf.G·"'" n 10 
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2 3 I 3 

~ .. -~ .. P*l 4 I ",,_,. • .,•r•LJI! . . .,,, .. 60 10 

11~-H . •"•bit-~ 7 8 

(lt.,l;,.t.,. • .P ft.roz.m•'-PJ'••"'.e ol'q-l;\~ /1 2 10 

J.~J->..,.ft"''i"P ""2'""'PI"'-"'I! , 6 

'"i." ·.n. .. , .. ,..,l! • . lq t l 300 1600 

u, ..... , ... ,. Plf•,_t. , 40 16 

tJ.,,..,.Jif. p fltu1o • • 25 5 

O#"l'f••"•" ,,..,..lt••PI"'-"t. · , 22 

P•t•l,.~·"'""~· .t1-, ~..,~,,.1' P lrlt. · 

Jlrt u.r• lt"••J .; ...... 300 80 

'"'1-.. l•rt. • . . . u.IJ 10 300 

~1'/r "l'"'~l! 'l'j,...,t;.,UibL"• t;..,,,f,.l' "lh"'.B !; phrt/.w6 mt/.lwl'khl'l! 
t;....,JJ,fw~~thL /uJ'hL"'- tr/r f,..,J'...,r 'kwJuwmbu'iw,) 'Lnr.!w'Lhr/r r.hm, nrnt$ 

· i_wr•'frt/.w,) hj, t;,.,J' ,."'"'"'wu/uw'k '11'-Bhrm.J't ~wJ'hJ' wmh L•'-9 t;./J,.n 

,,.,t,,J',M'j,bl trJ. "/'...,/1/r fihp,<fiJnLflflhrl! £. J't.w~I,L "f'"'~/r lwt/.uigJwfl 

t;./rA~~u,j, Jbfln'fthrl!' 

p) ~pWUUJWnlfwG fi _w2~liiJI~~ 

lul'liu' 2. Sr•I•"J hit l''j,"'~"''~"'~l'/r f.I'J. u"iwnm{l.hr/r ~wf.J'l! A 

P~t/.1!. trJ'n•'llr ,),,,.,,p l"''k r.w;.t/.wr~wl/ril clwJ' ... t ... ~wJ'/rp_ns/r (15-r'f 

"'wrt/.w) t;,.J'..,rt tf,t,,'j,t"-"'-J' t ~wmwrb l 2l'"'""'wnJ' wil r.wzt/.wr~• 

. "1'"2.1zl or4..., J/r1.~t wnw,fhl"''l 111 lt, J,J',J/r'L £. t/.wljr~h'j,..,~,'j, ,)...,,... 

uhrl!' 

~r/r ort/..., J/rtJ.il J"''""l! "l'"zt/.n•J' t- r.hmh.I"'L pw'Lw~h.nt/.' 

Q.q.t. ·I'= Nq, 

"r"'h'l N-c t."lr ""~"'~ ... ~ thr/r P/rfb f-, 
q-t' l.. ·"'w""'"'"J,.'j, 'LnrJ'w'Ll 

~rwu"l"'"J' wil ilnrJ'•ilhrl! "'"'rPhr ""f"'ll"'l.f.hr/r t;..,,J',I' eil,_,uil• 

.J.n•J' J,j, "lhurw~,.'j, ilnrJ'wf.h('/r ~.,,t..,~;,l<;,' 

~,,. . or•/w ,,...,,J,l"''l"'-l'b ..... /u .. l! ~LJ.'L/r' 

242 

.:;~ . 

·Qwn, •I'=K.I'Q.q,t. •r' 

.,,..,, 7 K.r-l! ywu"'wnJ'w'k orw~...,'k ...,'kt;.,.,l....,,...,r...,t"'+"•fiJw'k 'l"r6w­
~/rs'k t /,. ""'2."" t wn'knLJ' r_r/r UUf.IUilJ'w'k ...,'kf,uuJ.wuw­

pWt_W+--firnL'kl! ur~r·l- l!'kf' ... 9.f!ttLJ' [!UIII orhrlr· K.l'-l! 

ort/."' ..,,.,,b l...,'lm J'k 1.. J'/rr_/r'k 6wJuuh r/r t;....,r...,phrm-­

fi JnL'iiir t ' "rf! '1 J"LifW~w'ii p'iiw ~,,..., Jph rlr f;.wJ'wf' [!'ii­

'/n< 'k•fmJ' !; 1 ,3: 
~~r/r or•L- ........ ,,. LIU'IIIL l'k 6wfu,b rlr r,,2.t/.wr~J' w'k wr'f!'JL'k.f!'khrl! 

J'f'f"'""} b'ii "''lJIILUUI~ 65-tt<J' ( ub~mnp'Lhr/r /.. wJ'pn'll p'k,./J,.,WJr~ 

2 1 3 4 

/J.•[•f"'f'~'"'ftin.'p JnL ~. • ; • • • • • • l 4000 I 150 \ 600 
Jl,M,;.rn':,~;/::oyrn:;_1~f'~'f"''b w'l.ouunL'b· \, 

1.b,. •••.••.•••• 

1Ju1bf' .. . 
1f j>'b~£. 6 wJuw~ou"b r.np(lb l' 

. .... . "'". Y l -· (j rutfuw/1;,~ f•H Jf~•i_b. bp+nL 

~ .. ,.pk,. 
fli.fu"'r":.hr . 

400 
150 

u•ouf'b~.,.-;, 

100 
1000 

i5U 
20 

. 30' 
10 ,_ 

20 
3 

3 

10 . I 

II. 'I J .. L u LU + lt.S 

5 6 

f."b .1wJL'be uh+onllp·••J) - \636,9 l 1,3 826,8 

(},'bouu'bou"lwf, w+w'll uhftrnn(' .( ~b pJw) 

,, .. rJkr . 500 80 I 40 

UJo'r.~b. 6 ouJwou~w'b ~np(lkp • 300 20 6 

6 . unluouftou'bfs •fJo'l. j_ b. brftnL rnoupbllu''b 
\ 

~np(lb(' 200 30 6 

\ Ju"2"l' b'lf"l'"''L"f' "'JI .,..,.,,,L"b'bhr 100 50 5 

fl~Juwr'l."t' 3000 10 30 i 
I 

y..,,,.,,l' 2000 3 6 

\ ~ "'""(' . 500 0,5 
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2 3 I 4 I 5 

J93,5 1 1,3 

u.~IU111.U'ff1u.I-UJ~Uibuu.o~u.~'i, ub~UJJYp 

~wsfr 'l"l'~"'l'w'b I ~'II · · · · · · · · 5000 

t,w£1/r 'l"l'~wpw'b (J2"'H"'l ~w£1/• ~w­

l,w~l! \t'J) • • • 

lJ.•frnn•fli 1,1i'bw'b6p • • • • • • • 

6000 

10 

1.7 

10 

150 

8,5 

I 60 
I I ,5 

1 10,0 1,3 

/'99,5 1 1,3 

6 

121,6 

91,0 

1039,4 

IJ.l""IP""'L• p'iuu~uuJuztr"uf 21'P opt/_uz •~'fr2fr'i.. .tuzfuue ~wrz,lu"f I; 

799,5 t1'3jop, fru~ '""'"'L"L'"'l"LJb Juzfuue' 1039.4 •Pjop: 
ll.nuzt/_h fUI'liii.Jb U"JUIIIIII_I{ mJ opt/_111 dp2_pb J111d IU Jpb Jwfuue //lfr'irfr \ 

Q Outn. •r 
uhdwtf=~-: 

Un,Uifbl'"'l"' t'i.. J'"P'"l! npnzt/_nuf I; t:.bwi..JIUL puzbiUJ.i.,,f 

npml:uz KJw.r•·e ll''"""l'"",{'"'i.. J'",{'"Jfr'i.. '"~t;.'u'J'"uUirwt'"P"'-ftltm'i.. 
'l"l'J'"~P!Jb /; I. .::,'"Z'JP /; IUnbuLd ll'P ""I'""Jw'i.. IU';,t;.,UijiUIJIUj'U'l'"'P"'-­

ftlt•nbl! or•/'"_ e'bfti'"!J.f.!"Ld pum JIUJhpfrt Kdutu-p UllluiiJhl'"lf"'t'i.. /._ 

,/frlfr'b J'",{'"tfr'b _Juzfuuhpfr t;.'"l''"PhpnL{<JJm_'b'i.. 1;, "l'l! 'IJ"L'lw'l.'"'i.. •Jrur 

rhrfr t;.IU,r Ulf f;·Uirb Lfr I; f!.'illftiLbb l 2, UlbUIUbUI"JUit;.UI~Iub tf.br.iUI'bhrm•f' 

2,5, fru~ WfUIUI'J('UI{fUib ubltmnpnuf' 1.8: 
lJ,,IUt/_b[UI'#IIL[b ljUI[f~bbuzfJUI'il , J~~~fuuf!. fflpbp' 

Qwn ou•n. J.uu 
1.r~=--. 

3600' 

1,1112"-'"r~,{UI'it mrJt'"L'i..hre phr·LUIJ L'b '"'lJIILUUI~ 66-uuf: 

U.l""IP""'' "''fl'"'ll p'b~~~~~~~·L"'JI'P "'"" •JhL"''l"'t'b •J'"tl'~b'bw~w'b 
J"'fu"l! lt~~~'l.r,ur I; 24,5 1N r ~: 

luGqfar 3. ~rfr JUidiUtfrb JIUfuubpf! J.!UI'fUI.[!IUJfrb, lfJn& '[UI~IUb ('f!­

..,UI~UI"IU[('Upfr h UlbUIUbiU"JIUt;,I.IJitUI'j, f/.bpdwbhpp t;,UIIfUI(' phpljUIJ . Ub 

UI'[Jm_u'"ll 67-nLd: ffl~~~t;."''i..tt/_nLd I; JfrLfrJhmpmJfr'b ftl'l[Jfr •Jr~~~ 1/UI""'-!Jbl 

y_rfr Jmfr•ufr mfr"l"'tfr'b 'lr"'tf.M'i.hp: l.nrfr'ln'i.UI~Uib UIILUib!J.[!P •/rm mb-

244 

lJ. 'II n L u • ~ 66 

5 6 

I I 

ltnJnL'bwl 826.8 34.45 2 68,90 19, I 

IJ. ~~ wu'bw"l uir.w~ Ul~l 121,6 5,07 2,5 12,68 3,5 

u,.,,,..,-~'b~kuwtw'b 91,0 3,80 1,8 6,84 1,9 

1 1039,4 1 43,32 1 1 ss,42 1 24,5 

'lw'lrbl J~~~Jhpf! (0 - 24) ,{b~ "'"'i..wfrJhmpnLd 2 Juz,/, />u~ llL'f'l'"J.fr'lfr 

4.riU\ JIUifiUtfrb JIUfuuhpf!. OfUI~IUb JUifuufry % %-m/t 

0-1 

1-2 

2-3 

3-4 

4-5 

5- 6 

6- 7 
7-8 

8-9 

9-10 

10-11 

11-12 

~"''l"'~"''~" 
p'bwtw4;..u,6-

pnLJ 

2 

1,5 

1,5 

1,5 

1,5 
2,5 

3,5 

4,5 

5,5 

6,25 
6,25 

6,25 

6,25 

'lJ"L'lwtw'b 

p'bw~w4_wJP6-

pnuf 

3 

0, 75 

0,75 

1,0 
1,0 

3,0 

5,5 

5,5 
5,5 

3,5 

3,5 

6,0 
8,5 

u. 'l I " L u w t 67 

w'bwu'b"'"l"' .;.., ~ ... ~ 

t/>kpJw'bkpn'-J 

4 

3,1 

2,1 

1, 9 
1 ,7 

1,9 

1,9 

3,3 

3,5 

6,1 

9,1 

8,6 

2,!:1 
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. 1 2 I 3 4 

12-13 5,0j ' 8,5 3,3 
13-14 5,0 ' 6,0 4,3 
14 .:..... ]5 5,5 ' . 5,(} 4,8 
15-16 6,0 5,0 2,9 
16-17; 6.,0 3,5 10,0 
17-18 5,5 3,5 4,8 
18-19 5,0 6,0 2 9 
19--:20 4,5 6,0 3,1 
20-21 4,0 6,0 2,5 
21-22 3,0 3,0 6,5 
22-23 2,0 2.0 5,3 
23-24 1.5 1,0 3,4 

J."'it'lwJirtc' 100 ~ 100 ?.J 100% 

'I) 'l-jnt '1 w~wG ~pLfnt 'l ~ li~tffiwlpufi tftuubpll i. wtJlbp~ npn~m Ltfe 

luGq(..r 4. Srrf.wJ. !: p'hw~wrf.wtrP mbrP"'"f'P"'JP ""'"' ... ~"''IPJe: 
' ~rwJ'wmui~wrwrJ'w'h t.wJ'wr ~wrbtft I; o'l"'"''l"f'Jbl p'hw'twrf.U.Jrl• J'nm 

'fm'iJ'in'l umnrbf'~f' Jul l_fbf'f! J nrmb'l t_('/r ""rfut.n'hJr 'iJ'iUJ'fUI'fllLJ'iJ 'iJp 2_f! 
904 U !;z '~w~wrf.wtf'nLJ' z_b'iJ.ebre bf'~t,W('~W'iJjt b'iJt 

'fwf.w'hprf.nLJ' !: ~wq.Fkl l_f'UIJ'WUJW~Uif'Uif'J'IU'iJ ufubJ' ... 'iJt 

I!.Jtf. lfwmwr'i"ul !: r.IUzrf.Jr wn'hbl"" t.rP nrw~e· UUJIUfl"'J'hbrft "'"'""''ht.e 
p_rJr nrw~Jr t~wmJ'wJ'p , nbLJrkf.wtfr'h UfUIJJ'cut'hbre k p'i.wltw'{wJrJr '1-Pf'.f!l! 

"''lPJIIL(Ip iJ~wurJ uufp: 

~-t_'{fr Ullr.'hbln<J. UIJ'iJJ nr UUIII('bf'~f'JUI t_f'bf'f' "f'Ul~f! un'{n('WflUif' 

pr.u'{ur('UI(IIIUf f: J Ulf''f"L fuJb l"L t:.wJ' Ulf' O'fU1UI'f"f'J.'in'l t_{'b f'PiJ iJb f'~W­

J w9</."'l ~wt:.w'hp_'hkre, ppfr J' w,erJ' w'h 'twJw'h ~i.f' "iiwfuw'ft}'{mJ': 
Y.'lPJ"Lf'f! 'fm'h<J.nLJ' !: p'hwftw'{wJf'P9 9wt}, IILumfr t.l'P P"'f'a£'"'9-

J'r.u'h r,.,.,(,..f' r.u'lPJ"Lf'P J'nur 'hwfu"'!lfbu'{uuf I; ~wnm.9bl Uf"J'"l,;.!Jr'h 

'tw 1r.u'ht ' 
~rfr d- ... fuuJr ~wr'fw'{nrJ'w'h, 9w'hsfr J'bt. ,..<;,t,r,..Jbzur l.'hzm..J' 

w"ir.ut:.n<J.b l"L 'h"iwurw~n<J. 'hwfuwmbu'[nuf !; p'hw'tw'{w Jf'P J' nur 'l"''i.<J.n'l 

pw rJ. ... 'b,eJr 'iriU ~wnnL9b L t.rwl.'i.zfr t. IU zmcurcu~: 
M.w~ r.urf.wtrfr mbrfrmnrJrwJnLJ' !_"Lf'f! pwzJub L"L t.wJ Ulf' ·'hwfuw'fed-­

!/_IILJ' !: f_f'JIIL'/.UIIfr"iJ pwzfufrt. 9w'i.91 "flw'hp nr p'hw~w'{UIJf'f! lf'UUUJ"nf'­
tJ.wJ !; t',Jr.t'hw~w"iinLJ' J'p n~'l'l"LP,JwJ'p, 'hiuJuw'td-'{n.LJ' !: fUJ'tnL'lwJJr'h 

mfr"'fr pwiJu/rt. 9"'5,91 
lJ.I""iP""''' t.'wz'{/r IUntbLn.J. urb'l-~-t "/UIJJ'"'ttbre, tJ'WdUILniU-

Ifwrmi"J',.,iJ ufubJ'UJf, 'iJIUfuw'fd-'{nLJ' !: t.bmf...Jwl mwrrbrfr9 {'h't• 47 )' 
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I<-
J.-:> 

"7 

/0• 

1 
I 

M 
=r -~ 

<D o-..,. C> ...... 

't.lj. 47, J!('.uJ..,"'..,~""I'"'l'Jw'b • {ubJ,..'b. 

IU- !l''"f'• (' - MjRJ"tiM~OUJIM'j,, '1 - J'/Jw';, fon'/II4UI~"'2W('I 'f - ·fpwO.'b2f>1 "'2'" ... - . 

rw~ J 11 - p-t.,.,h s-"'6' 



1• t.r""r• 
2. "'."J"'.wl/r"i. 'twl..,"i,, 

3. ,J'I.Jau"i. ''"''l."tJ.wfJauztul', 

4. p_raui.'hz/rl. auzm-r-lf· 

5. ptuzfufrt sw'hot 

lu&qfar r.. P"i.tufJwrJwJrfr ~nntutJ.bL""f"LJ"i. rJautrltb"i.wfJw"i. Jtufuue 

24,5 l/tl)l~ J;, nr/ro fJnJm"i.wl ubl,mnrmJ' 19,1 t/tlpl], w"i.wu"i.w"lult:.w­

it,;,"i. ublfmnrnuf' 3,5 1/~PII k ~nrurw'lrwl[~»"i.-,;,"i.urbuaull~n"i. ubf;.mnr"uf' 

L9 1/tlP~ (fu"i.'lfrr 2), 
Pwzfufrt owii!Jfr l!"i.'lt:.w"i.nLr ufrrbJw"i. urrrJwJ I; "i.IJ. 47-nuft 

'fwt;w"i.p_rJmJ I; nrn2bl pwzfufrl ow"i.ofr P"l"l' urb'lw•fwubrfr t:.wz­

rJUirlfUI Jfr"it Jaufuub {'f!t 

4"'z1wr1Jb1nL t. ... J ... r 'IJ"L,J b"i..f! p,;.zfuh 9"'"i.ofr t.LUz1-rit-Jfr'h 
ufubJUI"i. ("i.IJ. 47 )t 8au"i.91! pwrlw"i.rnJ b"i..[! t.wzrJwrlfwJfr"i. urb'lLUJwubrfr• 

nrn"i.o briJwrnLfiiJnL"i."i.bre l"lbm.[! I; 'lbrwqw"i.ob"i. 600 ,fburrfrst Sb'lw­

Jwubrfr brltrurlllfJJnL"i."i.hrf! nrnzm,/ b'it.[! t.~nurUifJtuqJfrst ~uufwrwlfwl'IL,/ 
h"i..[! urb 'JIUJ UIUb rfr Jw trw~burb re ( t.UI'iuf11L to"itbre)t 1l Ul"i.fr nr 2-4 ffln­

'lnrJwl[wzwrfr brfJLUrmftl I"' "i.e IJwqJnuf I; 944 tf, "'J"i. pwrlw"i.rnJ b"i.,e 

brfJnL urb'lauJwu/r (2-3 iL 3-4): 4w"it'f"L9"'Jfr"it fJburbp,nJ brtLrfr J~nfJb­

rbup "itfrzbrf! 9"LJ9 b"if mr4_UIJ t_IUUJIU,UUfJfr rJr- 2{'2_W"ifwqJbrt1LJ"t 

U."i.wu"i.w"lwt:...,fJ-"i. f>brJ"'JP Jwfrwl! urp4_nLJ I; 4-r'l t.IU"i.'fmJ9'nJ, 

. frulf wrmw'lrw-m"i.urbuwl[w"i. ubfJmnrfr"i.p' 5-r'l t,,.."j,'f11LJ9"LI' ( PPI'L. IJb"i.­

Uifn"i.UiorJwJ Jwfuu}t 

~ ... 24_ ... rltbLfr" e"i.'lm"i.mJ b"i..f!, "r L1,rm"i.wl ublturnrfr yrfr Jmfuue 

U"fUintJ.m,/ I; f,LU4_"!uwrwtw+' 2_{',/IIL'JUIJfr"i, ow"ifop 1-2, 2-3, 3-4, 2-6 

£. 1-5 urh'l.wJUiub~·,_LJ, nrn"i.o e"i.'lt:.w"i.nLr briJWf11Lfiltm"i.p' L=2388 ' tf 

4wzrJUirltw Jfr"ii Jaufuue nrnzb LIIL t:.auJ" wr w,/b"i.frs 1UftUI2_ nrn £11Ltf 

b"i..J! t.rfr urbu..,f;.wrwr h {uu"i.'""l"'fr,U1Jfr"i. J..,fr,ubrl!' 

SbuUIIJwraur I; IJntrJnLJ t.rl! w!"i. Jwfuul', "l'l! qnrJauJ4_,uf I; ,fb/[ 

qJuufburr fun'lntJ."'fJ"'zUirfr tJ.r"'' fiUlt {,.,.."i,,.."l"'l'r,"'JP"i.' "'!"i. Jaufu"l!' nr 

qnrJauJrJrnJ I; J"Lf'".f!"'"i.lJ"Lf mb'lruJ..,u,nJt )!rfr mburullwrwr Jwfuul' 

nrnz•lriLJ I; t.bur£J"'l p,;."i.wl.L.ntJ.' 

BIlL{' UI.[!W"i.nmr wh 'lwJ wufr f.UJ"i.UI"fUII'r:."'lP'it J ... fu': f! "I'" zrJ,uf I; 
mbuw~UJrwr J ... fomfr It tnli'lwJwufr brlt"'rltl[JJtuh wrur"''lrJ"'LnrJ, IUJU­

fr"i..J!"i.' 
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q6wr.=f'lfiwG=q iiwfi =0.008X500=4 Iftllllt, 
' 3-i 2-C. 1-2 

q = q . • =0,008X444=3.55 Jftlptp 
6w6 t.mu 

f:nl"£' f.w"i.w~:..rr..:.1f,t Juifrrubrfr 'l"ufwre "lh"'.J! I; t;uuJuwwr 

Ll/it/• l[nJ'n<.'i.twl ubfJmnrfr J,..fuufr"i.' 19,1 tftlPlt' 
Pwzfufrt o"'il . .,fr fu"'l"1wiJ'itbl'P '"r"'JwqfrJe "r"zbtm r.w.r ... r 

"lh '".J! f· uw~Jru"i.b L pn L"r urb'l,...rwuLr/• r,,.. Z'l"'rlt"'!P"i. Jmfrwb I' I!' ' 

Sb'lwd',..ufr r,..,z1..,rlt"'1P'it Jwfuue ~rnz•LIILJ I; t.burL.J"'l p.u'itwl.hnrJ 
q . i=0,5q, o T QMrw··~' 

,.,.,, U\UU 

.,,, Ul,.,. 

ut·'J"'l wbrz"'J wup {,.,..'ittUUJUif't.w tfr"i. Jwfuu"i. J;, q6wu-l' "l 
M.7 

q.r-b' !upw"i.qfrmwJfr'it JUJfrtuf!, "I' I! f.w'b'lfruUJ"i.nuf I; m.JJ"'l 
wb'lwJwufrg owJ 'flll"iftJ.n'l urht[WifUJubrfr {,.UI"j,UI"fUI{'­

r:.UIJfrb £. ~b'iturrn"i."'o'L"'J J ... juubrfr 'l"uf"'rl!t 

lJ.,....,'i.l!.fr"i. mb'IUJ.rUJuhrfr ""'z"-"'rll"'l''"i. Jwfrmbre lufr'bb"i.. 
~- 4 • ~ 1• J." • q =0 5q -t- q =0,5X 4.0 ~ 3,5=5,5 tNr4• 
u UII>'[UJ' UJUL'"f! <~;•[ 1 limG ' If> ' 

:<-< 3--4 

2 - 3 wbrzr.uJUJuf."i.e' q •·zi=0,5q£uoG -\ ·qnmG -1-qf> = 
2 -3 ~-3 :1-4 

=0.5 X 3.53+4.0+J,5=9,28 tftlrti, 

2 - ·6 urbrz wd"uwfrilr!' q,~,.r =0.5q£"'"=0,5 X 4.0=2.0 tftlPII • 
2-6 ;-(j 

1- 2 w&'1uufwufr"i.e' q '~z·l=0,5qtiwG + qlimli+qfiwu+q?mli + Qf> = 
!-~ 1-:? ·c- :l 3 - 4 2-6 

=0.5 X 4.0 -;-3,55 + 4.0+4,0 -\- 3.5=17,05 tNPlt· . 
1-5 111/;'lw'f"'ul."i.f!' q. =0,5q, e+Q~I'··=0,5X3.55 T 1.9=3,681/ttP~' - 1• ">Uiztf U\HU 

1-u J .. 5 

ll.;m.- 1 mb'l"''fuwfr"i.!!' q'"'z{ =qfiwG .J, - qliwli -+-qf.uoG+qnwG+q fiw~ \. 
ll·- 1 :1-4 2- 3 2 -- 6 1-2 1- ·- i) 

-i· q + Qwrm-=4:•0+3 ,55 + 4,0+4,0 + 3,55+3,5+ 1.9=24,5 tNP41 

~ Pnt"r ,b'l"''fwuhrfr {,."''it"'"l"'rr."'JP"i. k t.wz1."'riJwJfr"i. Jwfuubrfr 

ifbr}m/tl !"L'is<i.b l'l' l'bptfwr~ b"i. W'lJ"' uwfJ 68-ttL J t 
IJ. 'l J n L u w ft 6~ 

----~------~--- --------~----------~----------

\ 

s&,,w,fwuf• j,f'~IU- )ziou~'IU"liUf'~IUJf), ~wziwrftwJf), s '''lwJ ..,.,~.,, e 
~------

:~-4 
2-3 
2-6 
1- 2 
1-5 

U.z"' -.. 1 

nn•fl.tn•'be (•f) twfuur. h '•ll'~ 1 ~wfuue q / ~Jlltl 

500 
444 
500 
500 
444 
400 

4,0 
3,55 
4,0 
4,0 
3,55 

5,5 
9,28 
2,0 

17,05 
.1,68 

24,5 
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luGqltr 6~ ·-1\-'ilt!/nul ~ nrnzbL t_rt!m'l.;._!frb . 9 .. "i,sfr ('itJ
1
, 41, 

tm'lnL'ilb fr'"'l"1-~'itbrfr inruuiw7dbrl! "- t.rfr f..'itztlau'il ~nrnLu,'itbrl! 
b[ilb t;,..JUr'itfr b'it P"L"r urb'l ... ,f ... ukrfr t.-z1-r't-tfr"i. d .. Juubl'l! ( .. ,.,. 

- ~trLUIU~ 68)1 

l.-z1wr~l! t,-ur ... rnL.t b";,.g 1\bur&l""L ptu'it.,a£,1' _ 

0 2 
Q 

1t . 
=wV=.--v, 

. . 4 

nrurb'l Q~'it t.l'fr t;,..z1-rlt,..JfrL dtufrtuL I; (u3f1lp4)• 
w~"i,' fun'ln1,..1tfr l,..J"i,,..~,.."i, t:,,.."'1,..t)_gfr .t ... 'tt.rt.ul! (1.£2). 
V-L' trfr zwrJ.t,.."i, -r-'lmfi/JnL"i,f! (U/~Jl~). 
D-L' fun'ln1-'tfr "'r..u.t-'lfrde (u): 

IJ.l'l p-L-akfr9 

' I/ 4Q /Q 
V= V 1tV =Ll3 ]/ V: 

t,..{u'it ... 't,.."i, t.-;_1-r'tfr t;,..,f Ul£' trfr z-rJ.t .u"i. ""r"''lmfiltmLI! . ( V 
1t-rbtfr I; f!L'I"'ML I uJtlp~' 

'--z1-r~fr -r'IJ'ILL.gLbrl! pbr1-d b"i, "''ll"'"..,'t 6.'1-nul: 

flL ... 't,..1.U!rb£'P Ulrur,...gfr'il p_rt!m 'l-Jfr'it ywLgfr ~"'l"1""'tflkrfr 'b l'-

1-'l":'l"'-J"i, urrtuJ'tu'lfrdl! /!"i,'l-'""i,•Jmtl I; 100 uu, fruit tfrn.gr eLuilt-1-Jrli-
rfrill! 80 lfu: . 

lJ. 'I J n L u w ~ 69 · 

.:,w :ojwp't_w Jf't. hn'lno[w+f• Ul[!· 
Uww'l.'l'"l"" J?~~ l"'l'J.!.,1, 

s,,w.!wul.p[! ,).,,"'"!!. {'"'""''",)!!. ( .r J) 
w,...,,,..,,ftte [•pw't_ou'i. "'('Ill -

I ,f3/~I·~) hi' I' 
(JJ) 'In '-f./Inc. ~'I!. 

V=I,O .r, ~l'~ t.CNr•ll 
.3- 4 0,0055 83 8Q . I ,06 
2-3 0,00928 108 100 I, 17 
2- 6 0,002 50 80 0,39 
1-2 0,01705 145 150' 0,95 
I-5 0,00368 68 80 o,n 

Ut_ .,.--1 0,0245 176 150 1.38 

lu,.,n·J-'tfr uur,.."i,'l,..r"' Ulf1Ud ... .,dbrl'. "i.z ... Lw~b l"'9 t:.b ... n ~1'/r 
2.'"rJJ'.,,fl frr-'t,..'b ,..r,..'fiN/IJnL'ilf! (V) nrnz1nul t ::.L,t.!'"L p ... 'b ... a/,,,f' 

Q 4Q 
V= - = --: 

(!) r-02 
250 

/un'Jn1u;f,'j,J.r /1 Umtu'itlf'UrUJ urrUI" Ul'fdb rfr tf ni"'U1nr ,ffs.t)trLfiJ JIILfl­

flbrn• ,,,..,.,1,..<) t.rfr t:.,..2-" ... £''t"'Jl''it d ... fu,brfr ,fbdnLfdtm'it"ilbrfrs·. plir.J.-a 

b"i, UI'JJIIlUUI't 70-lluf: 

u 'I I " L .. IU It Tfi 

I 

115,0- 25,0- 40,0-J?,,f ~w2'/mrltwJf•": UJ.l·:" 
2',5- -5,0 5,0 - 10,0 10,0 - 15,0 125,0 o).,fu .. l.l'l! •IN-1' 11 1 2,5 

I 
40,0 65,0 

l 
' 

bJ,.,, .. ,.,~,. 
50 80 100 125 150 .200 250 

'"['""'"'""" '' ~ ( .r,q I 

.2rfr z-rJ,f..,L eLfrJ-s$"L" """'1"'1-~'itbr""' ... " ... l"'LmJ' 1.-'it br­

,, ... ['j,Uifft.Uh 2_1/rJ' JUh, fruJf a& ... 1nr ,/ Ulllbflll-,/ /._ 1Uf1fUIIIIIIL f;..f.hrnLJ' utb­

'fiUJfut'j, ;_-fJ',..'j, 'J-/rtfUIIJf11LfrJJnLh'j,J.f, nrnhy t;,u'lfrJ,..t,,..rJ!,..'j, ' "(_UIU>f..t.Unn1 

mb'Jfr bfl mLb'liiiLit ?_/'" i.'b;_J'Uifl /fnJIIILUUI'j,br: ' 

J?rfr f..'i.t;_J',..'i., br't"'J'j,UifJUI'j, /inrtiLUUt'itbff! /f"'fblfr /; nrnz/.l '>/i­

utlt JUIL p,..'i.,,..a£/; r"'f' 

. l \} 2 

hht;t_=).0 2g. 

nr"'h'l ), .-'i, Z'fr'l,L 'l"f'J ... ~fr9'b I; !.. t,,..1 ... u"'r I; 0.02( 1 + 4~D} 
l-[!' {1111 '1_"1"''/"'Z"'rfr urb'l"'''"'"" br't"'f'ILfiiJttL'i.tf! (u), 

D-L' '""'l"1"'~"'Z"'rfr 'ithr$/r'i.t "'r"''' ... ,frdl! (11'), 

v -L' f.J'fr 2 ... rJ,r,..'i.t "'r"''l'ILfilt"L'i.tf! (ujllpq). 
g-'j,' b r'frfr J._'fll'fUI'tiU'j_, 1/LJ-fr UlfUI'fUI,IJIILif[! 1.. '>w.J.u.u LUr !; 

9.81 •f/tlp~~, 

hhl't=A~LQ2 , 

"f""h'l A-'i.t J"n'ln1wltfr url.u w~Uif'"f 'Jfr•l Ul'ff"Lfil J"L'b"i, I;' 'tt.U/111/Uid /un­

'l"1"'!lfr 'i.tJtiLfrJp:· 1.. UlfiUitfUI'ft)ft!J (•u'J[IIIUUI't 71). 

~ - 'it' mbuUIJJLUfU1f rJ/·tflU'fr'ILflfUI'j_, IIL'f_'fi/'UI'j, 'fnrdui/Jf9/!• nr'i, 

"'l"''"'l"r'*•f"ul f;, hrp trfr 2"'rJJ',..'it "'f"''f"LfiiJrnLI! L-2 
ufllplt-fr9 P"$t' I; ("''l!"'""'~ 72)· 

l-e' P"''l"1-1L"'Z'"rfr hr~""f"nfilt"L'irt_, (u). 

Q-'it' t.rfr ,),..,,"!'.: 



·r ·· 

~l} .. •mh It ~·'-'I"<GL !p.Jnul"'J~G '""'l"'Jwl,lil.p~ 
mLum~Wf'UIJ' 'I~J"''II'"t.rJndiGhpp (A 1 

1/.•tJ"' u•"fJ 71 

9>008 3:!6:!- Sfi I <J.QOS 873'.!- lj8 I '1>008 4f1J.i - 68 

!Jru 'I'" 't,£· funrrn­
ofwft"LI.I' 

'I>OU S M!!:; - - 61 b 
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