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2.wJhrh& 1hq{nil_ .lipqrw{ipljwJp fu&qrwqprf 2m&h&.wu_1 l}J{wrw9-
!'.nu1' l;r G.rw qwuw{w!'.qnufp h .1mrwgnuf(l. pmlil:.rnnf m mhfu&pqnuf
thrnui: 

brhw&p iqn1pmhfu&pqwqw& ]1&umpmntmnuf fipqrwil_ipqw w{w&q-
1lnuI 1; tfp 2wrf tfwu&wqpmmpJnt&&hrp qonil_: 0-muhrh& ihqil_nil_ 2'1w up 
lll.J&iqpup fu&qrwqprf, nrp pwil_wrwrhr pn1nr tf1Uu&wqpmmp.1m&&hrp 
/lrwqrhrp& h nrp pwrqtfw&mp.1wup 1n1.oil_hr liw.1hrh&. fipqrwil_ipljw.Jr 
Ju&qrwqprf n1.&h&w1m fiwr9p: 

U.,]utqpunil_, 9w&qw&w1nq m&h&w1 WJOtqpup . Ju~qrwqprf, nrp pw
~wrwrhr fipqrwqip'iw ntumtf&wuprnq pn1nr uwuG.wqpmntpJm&&hrp · 
/lrwqrbrp& h, tfphf.n1..1& dwuw&wq, oqmwqnrohr w.1& l}inrl:ip, nr qm-
111wqil_ ht 1; p&um pmmmn ttf fipqrw1l1r'iw .J p qwuwil_ wf.qtf wG. p&pw9 f mtf' 
fih11p&wqt.hrp 4wqdht hf. mil,iwl Ju&qrwqprfp: 

luf,qrwqrfp nrn2 ]u&qpr!'.hr qwqdhtJiu oqmwqnr/lil_ht h& qrwqw
Gn1.p.1w& 9w&qn1.tf &2qw/l qrfhrntu ·u2wqqwo 1wqwqm.i& Juf.qpr&hrp: 

lu&qrwqrfp .1, 3, 7, 9, 10, 11, 14, 15, 16-rq q,tntfu&hrp qrht 1; 
•l. 1... !h1fifwt.1wr,p, 2, 4, 5, 6, 8, 12, 13; 17, 18-rq q1n1.fu&hrp' rt-. b. 
Snnqpn&p: 

fo!'.qprf.hr qwqtfh1pu fihq}if.wq&hrp htht hf, mJf1 uqqpnt&fpg, nr 
hpqrwil_1r'iw'illlb qnqtfp tp&p fipd&wqw&[l, nriqhuqp tfwphtfwmpljw.Jp& 
4wtf tfhJuw&pqw.1p& il_hrwphrnq qdqwrntpJm&!'.hrp tfho ar&h&., nrnw
&nqp m2wqrntpJnt&[l 22hqh& Ju&qrp fipqrw1l_tp'iwqw& ptfwumr9: 

2,bqj1&wq&hr[l fu&qrwqprfp qwquh1pu fipuf hf. p&qntf.ht tl,. lT. 
~nil_ub~1lm&p «.!pqrwq1pqw» qwuwqprfp' w.1& nw2qnq, nr muw&nqp 
fi.wtfwu1wmwuJuwf. pwdp&&brp qhrwphr.JWL mhuwqw& iqwrqwpw&md 
L pf111rn2 fu&qpr&h~p 1ntomu&hr umw&w fip2.Jwl qwuwqrfpg: U.Jq iqwm
ftwnn{ fu&qrwqrfnttf mwrphr pwdp&&hrp {hrwphr-.JWL qr6wm mhuw
~wr. pw9wmrmp.1m& mw1p fihqp&wq&hrf. w&lirwdh2m 2h& fiwuwrnuI: 

01.uw&nq&hrp p&f&n1.rm.1&mp.1m&p, mrwt1'wpw&mp.1n1.&p h umwon
'ln'P,int!'.[l qwrqwg&h1m fi~dwr fihqJi&wq&hrp w&nrwJh2m 2h& nwuwrmu 
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mw1 pn1nr }uliqprr..brp tntc)-nuCG.hrp, pwJ9 nrnz qdil_wr luliqprlibrp 1nt
c)nuifihrr. mril_wc) h&: 

luliqprfihrl1 tqUimwuluwf.&hrp mril_wc)- hf. umntqtfwli Jiwtfmr 1. ndih& 
1nqU1rppuw4w& fw&n&nil_ liwzil_btnt Gzmmp,im&: U.if.. lu&qJir&hrj1 tqlll

mUiu}uwlif.brp , m•nf,g 1mc)nuip lfwlutl_wc) t nrnz ltU1tlWJWlfU11i wrdhflihrpg, 
i.P wr'1_wh: fo&qpr&brnttf pwgwlfwJilIJ. mil_3w1&brp mril_wc) b& fiw1lb1il_w
~nul: 

b3n1phrJi fiU1m4ntp,1mf1&hrp& tl_hrwpbrnq liw1Lh1'1_whul pbril_wc)-
m'1_Jwllibrp tfpfp& tqw,1tfw&fthrJi JiUidwr h& 1. l.L& lfwrnq oqmwqnrc)'1_ht 
i:&db&brw4U1& 1iwz'1_nufr.Lrmtf: 

rw9p w,Jq, .liw'1_h1il_whmtf umlwc) H hr4rw2.m~1w4wli tfwrJJi&r.LrJi 
I. tqUiwqhr&brp u1wrwdbmrbrp nrnznq pw&wal..hr: 

.!w'1_h1'1_whp 1. lu&qJir&brp mil_.iw1&br& nt UjWWUJuluw&librp mril_wc) 
H tipwtlnrf,hrp &nr' tipfmqqwJ}t& fiwtfw4wrqml: 

,t,. .t. ia-nnu.~3 U.'i. 

n-. ll . sn-n9.3U.l. 

<). UlJ, Ju u. n, u. ~ :t, 1, 

l.l1 '1,rnusu.sti11 itt111t1r 

1/Jt?J.f' 1-.11 n1,,, b I ,._ I 
_ 2 l 2-1' ', u "'I di/, k JI, .f!L 'i., 1111/• 

fl"'ril11111f,l1111'i.,'i,/r 'i., r ' -
-- · '/'[!, "I'" ,B '>unJ '""i"'tnu11,f,11J1'i,r,u/ l,·'i., 

1111//, [[J"'.f/111 Jf,'i1 (.'i.,2_1/'u,'i.,f!I 

J"c'lf "i"''i., mJ'i., 

P ... ,=0,1 lTIT)1u 

(//1uu1. \ IJ!n, I" = }0,2 tf; huL = 0,75 tf, 

hi"•~= 11 ,3 5 tf; 
/y}, '},f,f' 1-21 O'n1/rrul 300 .e I. 

u t•lnrm fi!Ju,'i, 1.ru, ,I../ J-
'''"!f,"i, i.'i,z111J't! t;.,,,f,,,,11ur I-- 3 0 •Nn n· l.'"'1"1."' w,f LL9"' -

-• , U ·•1tll 1 ['"2./,[ J, II. J. / 
"t1• 2./'i' lumm/d/"'-'i.,[!I 

(q 111 IJI • l 

I 

lvf 0 R ~,., .. -1;--.-.. ~ 1 
c 1 "\ I "I r~--,,,·':T4 . j 
I I J I I 
: , i 'I h 

I ; i-- i 1111 , n>,~ ,} :. c. ,!., i 

! , .. ,r: lJ 
-~---- -. , .. ,, .. ,r, /., 
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'iif,9 /:,wtlw"f1uu1wu/uw'iiwpu1r h1 = 0,375 tf £. h2 = 0,3 tf ru,rarm-filiw'ii 

1/rw1 
flrn2_b[ u,'i,',1u1UI f:,l,'lru/1ft /uu111L{J1m.'i,r_1 

'1/ww,' p == 800 qq/11'.31 

/u'i"J-N' 1-51 4'w~ p_rw,Jw'Lw'i,f,'i, Jf,w9,J_w<l- '!'i,'l-Mwtfr'i, ,J_w~nrnL-

,f ntf bwrf, ,9nL9,/ nL'i,J!_f, ott'iinLp l,u,f p nrn 2_b l w,J_wr,..»'iillL,f O'J-f, (IIU 9wrasu~ 

(,.'i,2_11LJ'l! /,_ r.wz,J_bl ,J_w~nWL,f[!_' surmwr. w,m,J_w<l- u'ii.,.Mf, "l'"'i, pwrarnL

fil1w1l'p, bfil/; ,l[iJ'iinLnrmw1f,'ii {,.'i,znul[!_ r.w,J_wuwr I; 700 d:u ufiq. UJwG., 

Sr,Jw<l- I; h
1 
= 350 tftf, h2 = 800 tftf: 

I 
~ 

h, 

h J 

fu'i.,'I-N' 1-6i "d'iiz,r w'ii ,fuult w,f'"'l'"'iif!. ,11_,u,9,J_w<l- I; A J.. B uwr

.phr/• t.bw , nrn'iiy pwr~r,nfdt,n'ii'iilirf!. ,lf,w9tfw'i, mb'lfr9 t.w,J_wuwr b'i, 

hA = 4,3 tf, hs 20 u: 
flrnzbl A /,_ B ~bmbrnol su,J_bl9"'-~u,t/•'i, {,.'i,z nL,l'i,l,rl!.' wrwwr.su,,n

,J_su<l- p_f/1 UJW'i, pwra-fnLfilJw,lp , h[d-b w,J_suq1u'i,f_,'i, J'f,su9,J_w,} ,fu,'i,n,l/,u,J'[!_ 

9"Ll!I I; wsui.f,u pJ=0,21 lf"lui {,.'i,zm.,f: 

'1/susn.' PA(P2g =20,l tf 2r~ UJlllli, Pn/Pgg=26,4 u 2r~ UJwli: 

/u'i.,1/>I' .1-7: flrnzbl B ,u'iin[ilnul ,u,J_bw11d1w1f,'ii (.'ii2_nul'1! , L[db A 
u,'i,nfil/1 ifrm 'J-r,Jw<l- 'l_U"fW'i,tll~llltf•'i, 1fm'i,n,/b,nrf, 9nL9,/,u'i,./_!'i, I; pJ= 

= 50 '1"'"'' . A J.. B .,,'i,,,fiJ'iil,·r/1'ii J'f,w9,J_,uJ-

'l-wti'iihrf, mwrphp1nfil1m_'i,'i,l,l''i, b'i, 

h= 0,5 ,f, 
6 

u'i,'l-f,~sutf,'ii J',u'i,nJ'bu1r11ui' ,f Ul~u•r

hl = 200 tft.l" £. h2 = 140 tftf • f,ull 

Uw'i,,r,lbmrnL,I u'ii7-f,~J, ,fu,/1sur7-w~'iibr/• ,lf,p_J.. b'lsu<l- mwrwJNL-

(rl1nL'ii(!_ t9,J_wJ I; u"f/trmn,J_: • 

'fwm.' , P-,t = 13 q IT)w: 

/u'i_,"J-f,f' 1-81 zl'i,2_ nL,/'i,brJ, "'"J!J' LnlUfflGfnl-filJnL'i,(!_ j_WfllLnL /:,,u. 

,f IUf 0'tUIW'fnr<l-,J11uf. I; br~r.G'[NL~ ,f w'i,r,,/UUlf1 nr'ii f,rb'iiJ,9 'i,/;J'~lUJIU9 -

'iit1LJ I; J'i,~,ua,/,_ J,tn'l_n,J_w~ , nr/t ,J_hr/1'i, ,flUUf! l!/,J_wJ I; ,/h,eb'iiw1J, JNL

'l""-' /•u~ 'iibr,e£.J,'i,[!' un,f 1 

flrnzlil J,m'ln,J_w~J, 1-J,'i, /,_ 2-r7- ~wr,Jsu<l-J!_'i,/_,rf, ,If,:!_ /,_ h'lsuJ {,.'i,znL,/ • 

'id,1•/t Llllll['l'l,rm-{JtnL'ii['_' IU[JUl(U'om1m,Jm<l- 'l.rl' UJ'-"'i, P'"['a[""-f"l'"'fr, bfilb 

lilt •ti• ,f,,,J1mr11u1~'i,b,,f, "'"'['l''' ['"'[ill"' 'i,[!_' h = 250 t.l'tf: 

'1/,,,.,,.' 25 ,0 1.ftf ~jl~ UJwG: 

lui'J-f,f 1-9, fi}b.fl uw'ii'J-'lwt1t, ( zl1suLw } ltf:rw,,,,,,rl! ,,.,1f,pmw1J,'ii , 

psudw~m1/1'ii ,f,u'i,r,,fbu,rbrnuf 'l'l'"lf,nrb'i, ,fL·<l-w,9'iim,I I; tm,f,,f,u'i, -(.[!_z_- . 

11111</U Jm. 'i, [!_1 

[l'i,'l_};'i, sul_,en,J_ //WUIUlf,J_u:J 2_u,,f,1f Ul'i, £.2_ 111ttL{U JIIL 'ii[!_ [!_'i,'fnL 'i,{, l"" 0,J d:tf, 

"l"'ZI,£' 1) r,,,rfr'ln'iiJ, 'i,~u,m,fu,,lp J,'iit"i/tuf,~ :r. u,'i1~1su'ii U,IU~ "fb"'.IJ I; 

frlL·.[!.lil 'lnrJJ,,ef, J,,n'ln,J_W~J!, "r"flw.,_,, 100 tftf ~Jl~ UJWli 11U1•(,,f,u';,'i,br11L,f 

M, z llL,I I' l_•u,f,b,f,11 "'"'"ll! t'lbJ1Ul'l_W'ii9/1 0 ,2 %-J,9, 2) /tht"ffru/t 'i, luf,'iif, 

tfw ,p11/1,/nL1f uJ,1ww, /;[rib 'i,,,, ,'i, {,.'i,z r,L,/[!_ l_w,f,,fJ, ru1rfm/1su1f,'i, "11/'l"'a",,. 

"'"~''J-'J.IU1 nL 'i,b9n'l u'ii11f,fJW Jf,'i, 1/ ,u'i,n,/b mr11t/ I 

f.surf,,_,f£flL,f UlnlU'l_Ul9UJ,} 1f su/1wr7-su~/1 u,u,u,w'i,111.,/ f! u,'i,,nbube 

IT/wu,.' .1) Cl=300, 2) 6, 8% 1 

/1)),'"j,/•fl 1-101 ll'iin(dnLJ' t9,J_u,,} 2.1'/t J.. 'i,u,,J_{rlJ, pwJ,u'i11/u,'i, ,lsu/1£·

rl,rntfcJl! nrn2_ ,J_1111f I; ';"i. /llrt'ln,J_u1~n,J_ /,_ 'fl#l'i,,J_nL,f I; h1=0,.2 tl pu1ra.rm 

fdtm~1 1.rlUl 
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lll'nzLl 'i,m,f_/rl/1 zl.ipwJ, h2 P"'rarrlLfill"L'i,f!., b[Jb B - uub'ln,fbu,{'nvl 

u•J, P"'ra,.IIL/J,,IL'i,'i, t- h3 = o,5 u: 

ffj,,,,,,,' h
2
=0,375 u: 

lut'r/>I' 1-11, lf/1 ftwJrl!. ,[,wl1 Jun11n,[w1te L9,[w<t !;- rrn1. I,_ pw9 

J,,,,r'i, l•tb'9rw<t !;- u•ft J'br1 

M,t"lJ,uJ,"' h P"'ra,,,1Lfllw'i, 1.rw 1t1tw'i,'l'i,J, l_llLJ'l! 

J'fil'i,"l"['U1J, l,.'i,zuofc t:.w,[wuwp !;-

735,6 uu uliq. UJwfi: lu'i,'JJ,rf! l"'·Jbl 

tr'1 rbrJ'u,umJ,i,.w'i,J, f.b"'J..lwl u1r

J-b.c'i,brJ, 'lL"l.[!.'lLJ' 5°, 20° J.. 80°C, 

t~. 1 .. 9 f,,'it7p/n 

f/Jurm,' h=9,911 u, h=9,780 U, h=5,320 u: 

~WijV!ltf.wil 
't"Ln/lZft'tJtJp 

d 

·, ' f "/ / 

t~- 1-1.2 f,'it'll''" 

/uVt/>I' .1--12: ~11nif. LP.[!./!. 111u1'twnJ,'i, J'/1w,qif.wJ t· d=lO UU mpw

J' "''l'h"/ /u n'l_n,j_mlu 
fun'ln,f_u,'t/• ,f/.;l f,'irt_,ew~IJ l"'-[' l!J'i,/,l'tL!J f,/;u,n mw'twnJ, f.u,ww'tt! 111'-

"l"'t'/J,, h/ilb .,,1'j, 'l/1J'w'iim.J' !;- ,ft,'i,t_J.. 25 q\, nulf,1 Sp1/w<t !;- wwl1w

nf, z.uuf,brc' h = 1,0 u, D =0,5 u: 

f/Jwm.' W =0,941 t: 
8 

lut'rN' 1-131 4/r'lr"'1.l"'1.w1tw'i, u,wpw'i.J, u'i,,lu,'i, pwpdpmfill""'i,'i, !;
H = 15 u, f,ul1 ,r'lJ'"''i.l!' h = 50 u: 

llrn;.bl' 1) A ,[,wl1111'i,l! p1119bl11L f.wJ' "'I' J,'i.z. "'""'t PA md-n,[ "II,"'.[!!;
"''l'lb l 'i1p111 ,f_pw, b[ilb u,pw,lw'IJ,<t'i, !;- dA=20 utf, J,uit 'l.w'i,'l,f_w<tl!' 

Nh = 10 qq: 2) S,upw'i,/, wzJu"'"'"''i,J!./• d,,,,r,,,<;.,,,,11 ,[,w'tw'i."itbl'J, "'"'it 

,unw2_w'i,11LJ' !;- l1'"'9"'.'1Pl l,.'i,znLJ'I />'i,t"lf,ur'i, "lbm.p !;- LJ.'i,J, '"l'f l,.'i,zm

,f[!, "l'"ll."'lJ, B ,[,w't.,<;.,I! P"'!J'/f,, b[Jb 'i,pw rzw'i,'l,/"'J'ii !;-' Ma=3,0 qq, 
,f,u1'tw'i,{t J.. 'i,p,u w'i,9.pf, u,pwJ' u111Jl.p'i, b'i,' da = 10,0 uu, dD' = 8,0 UU: 

fu'l,?/>f' 1 --141 J?pn4' L9t/.1uft bpb.[!. f.111'1."l''l"''t/t,'I 'll"''i,'i,bpnLd 'lI'.w-

5,[!,["'1. J'/un9 'i.brJ, 1.r"' "''l'l"',r f;'i, P1 =0,l l(ti, . P2 =0,5 q\i "- P3 = 
=0,2 q\i 1rLdbp1 4w1/u,u111pu11tznm/J1111'i, t/_J,l,.w'tnLJ' J'/un9'i,Ll'I! 'tw'i.'l

'i,,,uf b'i, hl = 80 uu /,_ h2 = 40 uu P"'rJ.rnL[d1m.'i,'i,/,[1r t/r,,,' t:.wzt/_wJ 

I, 1·4rn l''l ,r f,,n 9ft 9 1 

flpnzbl ,ijun9'i,bpp w1 /,_ O)J 1f,u1tbpbu'i,bp[!, b[ilb W2 =24 utf2
: 

Jut?/>/' 1 - 15, J?pni/ LP.Cl! '1.l"''i,"'J/•'i, w'i.n/Jf!, ,,,,t, "'l'"',f"''IPJ'i, !;-

0 = 0,2 u, p1upap,nff111L'i.[! a= 0,4 u, t:.L·'i11/11ul !;- d = 0,1 u 111pu1J'111-

11J111/ ,,,,, rzw'tft •/rw, II rnzb l w'iin(df, ~.,,,f,w1•'1zf,'i. J' f,w9t/_w<t ,r ,,,'i,,,,iL mp[, 
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9nL9J,n'i,.[!l! I,_ A m . B qu111,[wtt.s/i1hp11uf t,/;'1."'J""i,bpJ, ,[put 't"I'J-"'1. i.J,

'Jbp[!, h[ib ,[b1,J,"i, qu11J,wrJ,z_J, 'l"''i,'t,j_u,J-'i, t- M1 = 150 qq, ,,,c;,npf, 'tl"'

-;,,,,1,,u'i, 1f,uuJ, 'l'""i,'f,[wd-['_' M2 = 300 qq I,_ u,"i,n[dJ, f:,u,u,w/1f, qw,f,,upf,J../• 

'lu,'i,'t,[wd-e M3 = 120 q q: 

"luw,.' pJ=0,725 lf'llw, SA=21,3 q\i, S8 =18,3 q\i: 

II 

8 

Jut'I-N' 1-16, flrnzbi, filb f,"i,J..'-'IP"P ,,,c;,Juw'i. "'"'~ ~filb.f!,{f, ct= 
= 6 tftf '"l',u,fu,'ff•,} ,n"i,b9n'( O'I_W~UJJf,'i, ,/.u,"j,n,f/,u,p[!, bfiJL O'I_UJqf, JJ,-

2._J,'i, u,pwJw'tJ,J"i, t" D = 50 tftf, J,11q J__w,f,,[n'I_ l."i,znLJ"i,Lpf, u,wpp.b

I''"filpn'i,p' (p1 -p?} = 10 qlTJw, Sp,j_,uJ- b"i, 'i,u,I,_ ,}u,'i,pnsJ, 'l"''i,'ttf.wd-r_' 

M= 70 qp I,_ 'i,pw ,}u,"i,p11LflJ"'"i, qb"i,u,pn"i,f, t,l,,,w,[np,nfiJtnL"i,['_ '-'l"'"'Jw'i, 

,unu,'i,9.(!f,9' a= 60 tftf: 

f/Jwm.' 0°54' 1 

lut'l-fiI' 1-17: />'i,t'-'/fouJ,~"i, qlf,"i,J, l',,f"ll'"',[Lf,qw~w'i, JwJLPJ..P ubq

,r II'[ tJLd {!> bf,Jb u1p,j_,u,t /;'i, ,f /un9"i,/;pf, u,ptuJ u,'tJ-1, ['_{! I)= 30 UU I d = 
= 5 utf, LJ,uqf, pw'l1nq"i,brl'' a= 20 utf, b = 100 utf !,_ p.n"i,,u~f, ,[rw 
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11/irwn,[n'l ,ndp' f =250 'ti , llfuns

c;,1,rf, pm['_a['_n'-[,J[11L"i,'i,brf, ,nwppbpnL

[il["'-"i,[!_, qz_f,n'i,~['_[! /,_ z_,f,Jw"i, llLdbp'i, 

w"i,u,bublr 

f/Jwm.' P = -54 q'u, 

lub'r/>r 1-181 il'i.znLJ ptu[la['w9-

'i,n'I_ t./1111,u11/Lfd1111~u,"i, t.,urJ wrm'i..[!f, 

J11w1.pf, l."i,z_nLJ"i, t" p1=0,8 lf'flm: 

llrnzb L 'I-"'-r" b-q"'I. t.bqmqf, P2 
f.'i1z_11Ld (!1 /,fill, Ul[',[wJ- /;"i, z_,.,pJwqw'i, 

'fl"'"i,f, 'l"'"i,'f,[wttp' M=300 q q, u,pw-

,r ,u'tfod-e' D = 120 utf, m'i,2 ,urJ ""''I."''' fun sf, "'I'"',r "''tfoJ-e' d= 30 utf: 
&wpr/u,qu,'i, J J,1n9f, t,,,,J,up z,f,J w"i, mdbr"i, p'h'J-1n"i,L l 'i.r... ,{ru, 

""l'l"'l {.'i,z_,f ,,,"i, m.d/1 1 % -e, f,ull um 'l'u,f /un9f, f',,,,,J,,,r' "i,pu, ,[pw "''l

. '1"'1. ,,,.Jf, 3%-e, 

,. 

d 

t P2 
i~. 1-1s Ju'i.7rf• 



q. l. n 1~ lu b fl 4 r n P 'l· 

/y~,'J,l,J' 2 - 1, ,,illrLlll,']f,l t:./1r1rnumu,w/:~ f,.'i,z,l,,,'i, l;"IJ"Lfl/1 L. nrnzbL 

£.'i,,,f111"t1 111.d-f! "'·'L'L"'J./111 "''l'l.,u'i,~J"'-"i, "l"'m/1 ,fl'"'' l,JdL· "'l"fu,,J /;'i, 'i,l,u, 

l"''"''l'I!' H=GO 1.nf /,_ b=50 u11': /u'i.,,ffiL'f! l"'-'H'L brt,m. t.b,LnL~'i,br f, 

u•/1 /, u'i111l'li/1 t.mJ "'['' 

1Qu1111.' p ["L[' = 884 u J P .. ~ = 12 l1u: 

fy 'r,'J,N' 2-21 ,qrf,q,fuJlnM u,'i,11[rle, nrf, t:.unnwllf, z_w,J,br'i, /,·'i, a= 
=20 ml', b=60 mf, L9•/wJ I; H=80 UU f,,nrnLpJwJ'p pL'i.,'lf,''i,n,ft 

l]llllllll ,91,l r:.t,1frnu,nu,u,f1~ £.'i,z_J,u'i, l;"fJ'1Lr'i,l;rf! r,IULnWfJf, /,_ "JUIUlbrf, 

•Ir"' flL nrnzbt £.'i,;_Jw'i, nLd·brf!I 

ff/wu,,' Pn = 4G5 U, Pb=l,4 qu, P;w~ =696,5 UI 

IYt'rN' 2-31 llrnzbl 2.rfi £.'i,2_,fu,'i., flLif[!, i,.'i,zJm'i., ~b'i.,mrn'i.,f, fun

rm /il11n'i11! IL l11un11L9bl t:./111-rrrulllUJU1/tl1 £.'i,2_,fu,'i., /;uLJnLrf! [ilb,1,! IILIL'l"''i, .. 

~J"''i, "l"""f, ,ff'w f.,/;,11hJ"'L 1.w,f,l,rf• '1-b"IJ'.'",f' I-:1 = 4,0 u, b = 4,0 tf, 
a. =45' : 

ff/,,,,,,: P=444,3 l1u, hp=2,G7 u: 

IY'i'rl•I' 2-4, l1u,n111.9L·t 2_1•/• -6..'i,z,fu,'i, l;"l!"'·L'l! 1,_ nrnzl,l £.'i,z,/u,'i, 

11Lrfl,['f, t,,,,J'wqnJ'f! pL·~J"'l li'lI'""IJn,f "I"'"''' 1,0 U L,uJ'i,nL{JJu,'i, ,frw 
12 

t;.b111ILJ"'l l"'PL[,f, '1-b"l.f"'·'f' h1 =1,5 u, h2 = 3,0 tf , hJ=l,O tf 
a. =60°, 

1~ .... u,.' P=l5G,89 qu: 

lu'i'rN' 2-5: lJ.'i,,,pf, Jbr_ L9,f;uJ /,i, 

zh[1U1b['f, /u1t('lll -/d1111-'i,'i.,l,r"i1 /;'i,' hl = 5 utf, 

l1111mn9bl £.'i,2_J111'i, 1;"1!111.Pl! t,_ nrnzLL 

£.'i,2_,f ,,,'i, 11ufl1p/1 t:,.,,J "''l"l''i, 11L 'i1r1u fi/1-

I 

f-! 

.' 1 / ./.~//,' ,·/, 

u'i111f,~, p_11Lp I,_ 'i,,u,f{tl, nrn'i,9 

h2 = 15 ml', h3 = 30 u1.1': 

r 
-=s=+".'~":::°"'~ . 

__ ..,,..,#~;,-

f,~. 2-4 ,,,'luzr/11 

1,,,, 11 Jw'i, f1Lwf, f,,n1,m[ilJ"'·'i,l! UJ'itn[ilf, nul'L'udf,q "l"'mf, ,ff""' nr/1 Lwr 

'i,111.fdl"''i,~, I; b= 10 u1f: 

ITJ,uw.' P = ll7,3 u, hr = 35,7 utf: 

]/1},'J,f,f' 2 - 61 b11~ttL 

w,fw'lu,'i,'i,bp, n/'n'i,9 ifLp_ 

l/'P /11nr1n[d J"L'i,'i,b l''i, b'i,' 

H1 == 5,0 u "- H2 = ,0 u, , 
., ---+r-

l•1•wr r,J,u, Jf,w9,fu,J /.;'i., 

l = 40 U bp~UI/IIIL{dJIIL'i., /,_ d = 500 UU u,pwifwqf,J lfL'i.,b9n'[ /un'/_n,fw~n,f, 

"l'I' t:.nrf,'ln'i,f, 'i.,t,wui;fw,fp [ilb.[J.,fu,J I; a.=30° u,'i.,~J"''i., ,nu,[1: 

flpnzkt p_r/• £.'i,zJ u,'i., nule ,fbrf,'i., u,,fwrzw'i.,f,9 [1 = 30 tf t.Lnw,fnrm-

fd ,,,,'i, "''"' qm'i.,,f 11,L f,u,rP ,f11ul1w'i,f, ,frw: 

,q,,,,": p = 44,3 tiu: 

lu'i'H•f' 2_7, 11._,1,1u,'i,twn'i, "l"'"'f, Jf, ~n'lJt,9 "'"-'l-"'-J I; H1=5,0 tf 
13 



Ju11r11Lfd1u11J'p 'i,u,,ffd/1 zb,,m, /wit J111w ltn'l.,lf,9' H2=4,5 u /u11r1n(d1wJp 
t.r'-' zb-rm , . 

llrnzb-i 'l"L,fu,rw1f•'i, -6.'i,z,lw'i, m.rie "l."'ur/1 l,O u l"'l'i,,,,.fd1w'i, r,,,,_ 

,fu,r /,_ 'i,ru, ltbrwn,lw'i, ltbmf, JunrnLfd111L'i,{!\ r..w2_,fwJ 'i,uu/filf, ,lwf1/,r/,

,[nL1filf,9: 

ff/,.,,.,.,, P= 1,23 l(t,, hp= 16,8 u: 

- -- - - .. - - · 

--fut'J,N' 2 - 8, llr11zbL p_rf, -6.'i,z,l.-.,'i, m.dr. £. t,,.,,fw'l;,r/r l1frrwnJ'111'i, 

11hme flbl! "i"'"'P Jbp_ ,,,.,._5,4.,,'l. 2.PP."''i,"'IP'i, ,f,1111tw'i,f, •fr"', bfdb- wr,JwJ

b'i, ,f,wl1w'i,f, mpwJ' "''lPJ e' D = 2,0 tl', f,l,,.u,,f_npnL/J JnL'i,[! 2.PP ,r wltwr'lw

ltf,9' a= 0,2 U /,_ ·r..nrf,'ln'i,f, f,/,UI ltw'f..J',[wJ u,'i,ltJnL'i,(!\ rJ. = 60°1 

'1/wur,' P = 32,081.(t,, /p = 1,41 u: 

fut'],f,f' 2-01 lJrp p_rf, J'wltwr'IWltf! f,u,u'i,nL,/ t nrnz pwrarnLfd1w'i,, 

llL']_']_w'i,ltJnL'i, r..wrfil ,[wt.w'i,wlte 2.rp_,f_nLJ' t O f,"'lP znLr2.e1 

llrnzlrl O f,"'lP .,,,'i, 'IPr.el! (x) , nrf, 'llr"I..IJ"LJ' ,[wt.w'i,[! ltzpp_,[f,, b·rp 

2.PP ,[lrpf,'i, J' wlt'"r'l"'lti! P"'rar Jf,'i,f, H = 3,2 tl'bmp jig: !irfr funr11L
fil111L'i,{! ,[u,f,,u'i,f,9 t.bmn t.w,[wuwr !; h = 1,5 tl', fruit ,f_wf,u,'i1f, fdb.f!,fu,'i, 

,u'i,'tl"'·'i,f! t.nJ,f,'ln'i,f, 'i,'tuw,J'u,,lp' a.= 45°, t/...wl',u,'i,f, ulr,f,w~u,'i, .£!"'2.l! I,_ 

z,f,,n,l[! r..n'lm.J' u,'i,u,bub[I 

"lww.' x=l,73 tl': 
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IIJt'J,N' 2-10, Pbu,n'i,lr "l."'m,[wre, nrfr 1_w,f,br'i, b'i, h1 = 4,5 . '11 

a-=0,6· u, b=2,6 u "- h2=2,0 u, /rr 4.r"' I; ,[br9'i,,,LJ' p_rf, -6.'i,z,lw'i, 

11Ld[!I IJmnutbl "l."'m,[u,rfr ltw1nL'i,nLf.il1nL'i,{! 2.r'i_,f..,'i, "1."'l,fu,'i,f,9 I,_ nrnzbL 

zri,lw'i, lf"rJ-wlt/rsl!' bfilb p_r/r JunrnLfill"L'i,'i, I; H = 6,0 tl': 

f//u,m,' k = 1,26: 

lut?-N' 2-1~, Uu'lw'i,"wU ""'rfil ,f,1.111tw'i,p, "l'P 1_wtfrbr'i, u'i,' b = 
=0,6 u, a=0,4 u, h=0,5 u, ,frw1tnul I; H=0,7 u JunrnL/Jlu,'i, p_rUI-

" "''l u,'i,f, w'i,9,er.1 
llrnzb l t.rfr -6.'i,z,lu,'i, nuf[! ,f,u,itu,'i,f, ,[rw "- 'i,I'"' ltfrru,n,I w'i, l1bmf, 

,,,..,,.,.,' p = 1,06 q "t,, hp=0,482 d': 

fut ?-N' 2-12, 4wrfil ,f,wltu,'i,f!. tfr"''t"'·J I; "l."'"''fu,rfr H = 20 u 
/11np11L/JJUl'i, 4.rUI qu1'i,,fn'[ /,UJu,UlltUIJf,'i, u,'i,9,C(!I 

llrnzbl 1f,U11tUJ'i,f, p•uraf'"'9,/u,'i, f:,u,Jwr u,'i,f:,pu,J/,zu, 'nLJ{!, b-pu 

m11,Ju,,} b'i, ,f,u,ltu,'i,f, pu,rarm.fil1nL'i,[!' h =5,0 tl', L"'l'i,nL{d1nL'i,[! b=4,0 u, 
r {J 'i,n' a - 0 6 U '{W'i,tt•f,uJ[!' 20 U\ /,_ ,fru,ltu,'i,f, nL (,/,'i,u,ru,'i, . 
")U.,UIDIIL.,- ,nL '- - 1 1 T'l 

'i,bpf, ,ft,p_l,. z,f,,l,u'i, qnrJ-u,ltfrse' f = 0,35, 

f/Jwu,,' S = 1280 qu: 

IIJ1..,'J,f,f' 2-131 ~rw,[.u'lw'i,f, zrr_u,'i,wJf,'i, u,'i,9,C[!' "J'P u,ru,,lwqf,J-'i, 

t d = 1,0 U, 1f,u,lt,[nL,I t ',wrfil ,frw/1u,'i,r,,[z ~rtu,fW'{Ul'i,m.,I p_rf, ,/u,

/1/,['/,_IIL!{df, ,Jr•" 'l"J''LfiltnL'i, IIL'i,f, P .. ,[ = 10 q'llrn {.'i,znuf: 

llrnzbt, pb f,'i,t ,ndm/ "l.lrm.lJ t aqlrL f:.n"lw'i,e' ,fru,1t1u'i,r. pw9bLnL 

f:, ,,,,l,,,r, b[db 2.rfi /urrrnLfillnL'i,'i, t H =2,0 u, -6.n"l.u,'i,f, f!b.J!nL/JJw'i, u,'i,

IJl11L'rtf! r..nrfr'ln'i,f, 'i,1twm,/1uJp' a.=600: 

ffJu,,.,./ T=20,7 qu: 
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lu't'I-N' 2-14, ~wrP 1/_,u,~,u'i,/_, ,/_ptu "''l'l-"'1. 2.r/r {,.'i,2_J',u'i, nd[! ftl/_,-

pb7/_, J'f,y_n9n,/_ ,J1n/um'ii9,f_1tul t- tnru r.nrfr'ln'i,u,~u,'i, t',bJ,,,'i,'i,bpf,t 

t/J,,,~,,,f,f,9 "'""' 2. I,_ r.b-inn 21'/r /unr1nfil J"L'i,'itbp'i, b'ii' H = 6,0 tf, 

h=2,0 tf: 

flpn2_b[ t',bJ,u'i,'i,bpf, "'J'i, '1-tuuw,/_npm[tJJnL'ii(!J np/1 'f/,"f.j!'"-J' 'iipw'itJ_! 

~Lfr'i,b-'i, t',u,,/_wuu1pwl_ tu,[, pb-n.'iitu,/_np,f_wd-: 

ITJ,,,u,.' 31=1,89 tl', a2=3,5 tl', 3
3
=4,5 tf 3

4
--,5,5 tl': 

!J IIL 9 IIL J· I fJnLpUIJ_!tu'iil_Jt11.p r,/;J,u,'i, /rr ,/_pzu ~,f_bp9'iif, 2.r/r {.'i,z_J'w'i, 

w1fpn'J2. null_, JI,~ .j!Wnnr'll!' U.1u"lfrun,/_, bfdb- 2.rl_, {,.'i,2_J'w'i, t-"iJ"LPf! 

(!UU1 ptupJ.pnLPJtu'ii pwd-w'i,b-'i,.e l_npu r.tu,/_wuwpwJ/;J, Ju,~bpbu'itbrf, I,_ 

'i,pu,'i,9 Jw'i,pnL[tJJu,'i, ~/r'i,mpn'i,'i,/rpnLJ' mb'l_w,/_npb'i,./_! r,/,J,u,'i,'i,/,pf!J Ul"fUI 

'iip,,,'i,.[!. ~Lfr'i,b'i, t',w,/_u,uwptul_tu,f, pbn'iiw,/_np,[wd- 1 

lo't?-J,f' 2-15, l1f,un1[ l_w,f, [9,/_u,J •uw'i,wJf,'i, 2r"'"-'"'l,,,'i,l!, nr/_, 

mpmJ'w11l_,J'i, !; 0=1,2 tf, nL'i,/_, bw~tumwJf,'i, ,J,tu~/_,l_t t/J,,,/Lfrll! "i'ur.,/_nLJ' 

t- ~b-'iimpn'i,nLJ' 'l-r,/_tud- wJ'pwfrJ.Hfr o'l'iinLfilJw,lpt 

1) llrnzb-L wJ'pwpJ.f,~f, mJ'b'i,,,,,l_,,,f!r ub-'1.J'"'l ,nd-1!, np'i, ,,,'i,r,ptu

Jb2_m !; ,f,wltfrll! "i"'r.b-LnL r.,uJ'wp, 2) 'lm'i,b-L wJ'pwrJ.MI_, r,/,'i,,f.,,'j, "'l'i, 

u,/,'[(!I XJ npmb-'l_ ub-'l_,/n'l_ tlLrf(! fuf,'i,f, 'i,,[w'l.W'lllLJ'i,(!J 3) 2.rl_, J'u,/[/,p/,_1tLJ

fi1/_, ,/_pw /1'iil_"ffruf,~ 1[w~11wLJ°/_, 'fb"i.J!'nJ' ,/_,w~f,l_[! 11,J,w~,/_f, wnw'i,9 wJ'

pwpaf,~f, o'l'i,nLPJw'ii: 

16 

f!Jwm,' 1) P=2,25 l{t,, 2) X=0,35 tl': Pmin=l,41 l{t,, 

3) P,t=l,98 q'llw: 

u,pu,J'w'ld-n,f_ 'l-rnublwJf,'ii ,f,m~tu'iiJ np[! ,J,tu~ 'IP"L/JswJp r.npf,qn'iif, 'i,~,,,u,

,f,uJp [ilb.e.,[wd- !; o:=700 w'it~Ju,'i, mw~t 

l 

f>'i,t"lfruV J'nJb'i,m "ibm.e !; ~rr•unL·, ,f,wl1w'iif, ,/_pru, UI l'i, pru9bt111 

r,,,,J' "'[', LJilb 2_,f,11LJ [! ,J,w~w'iif, wntu'ii9J_!nt J w'iimbub'ii.e1 

!JnLJ9 tnUI[, "L' J'n1fb'iime 2.rr i,.'iiz.nulf,9 ~wf,mLJ l_t1L'iif,1 

ff/.,,m.' M = 4,4 U\.tl': 

17 



lut ?-f.r 3 -11 </,l u,'i,u, tfi'i, ,/ wf[br/,_nLJ/J IIL'i,k9tt'I_ wi/_Ul'l_Ul'i,f, "f.lUU1 f, 

4./'"'' nr/r l"'J'ilnLp,n1_'i,'i, t b=4,0 if, zwnw,f/r'[!!' R=3,0 u, "''l.'l"'-,1 t 
2.r/r {,.'i,z,lw'i,·m.d[!t . 

llrnzkt {,.'i,2_J'w'i, 11~df, J'b&11Lfi1J11L'i,[! /,_ 'ilrw rtL'l_'l_"'-Pl"'-'i,/!' b[Jb u/r 
/11nrn'-{"J"''il!! "'1"''1."''i,",_J' H-R, 

l1Jw111.' P=328,6 q't,, a. ,_ 57°30' (t:.nrfrqn'il/r 'ilf[.uu,JwJp.)1 

lu'i?-f.r 3-2, llrnzkt 2.r/r {,.'i,2_,lw'i, 

mde I,_ 'ilrw "'·'l.'llll·Pl"L'i,[! 't'i,'lu,Jf,'i, ,/u, -

4.kr"-"LJf//r ,[rw, bpL· fr/• f,1nrnL["J"'-'i,l!' 

H=2,0 tf, "- t:.w,[ ,uuwr t 't'il'l/r 2."'""'1.'l/r'il, 

ffJwui.' P=98,2 qll, a=57°307 {t:.npf,qn'ilf, 'i,f1w.mJ'w,lp)1 

lut'J-f,f 3_3, ITJmuu/wrf, ub't,l/,'i,u,u,lf,'i, ,f,wf1wite, nrfr "f.U1Ul,lu,'i, 0 

u,nu,'i,9.[!{! 'fu,'i,,[11uf t 2_PP J'wf[wr'f"'"" pwrJ..r;ILfillw'i, 1.rwJ 111_'i,f, !2=30:, 
lt/,'i,u,rn'ilwf[u,1, w'ilf[1nL'i,I 

llr112.kt 2.1•/r {,.'i,2_,/u,'i, flLff[! /,_ itrw ""''l.,lu,J u,'i,"l"'-'i,l! t.nrfi'l.n'ilf, t,J,,,,, 

"fl" •/i111f[w'i,f, t"'t'ilmfilJ"'-te t:.,u,[wuwr t b=8,o u, 2."'""'i/.P'l.1!' R=l2,o if: 

ff/wm.' P = 1,50 lf\,, B·= 19°45' I 
I 

l8 

file t9,[w& t f.l''"' "- 'tw'i,if.m,I t ll'"'9"'9/rl. {,.[?'it2.-

,f,u'i, ,nwf[1 
llrnzli[ {,.'i,2_J 1u'i, Ill J /! u,'i,n[Jf, IUIIUIUUIUl'[f, D 

•frw, b[ilk w1'ituib'I. 'lri/_w.t Jw'itnJbuire 9"'-69 t u,wLr" Pw,i = 5 qlllw 

{,.'i,2_nLJ I,_ w'ilnf!/r mf'u,,lw'lfrJ'i, k D = 0,4 if: 

ITJ,,,_ui.' P = 710 \,: 

lot?-N' 3-5, llrnzbl L"'r"L,I{! P'"'I."""'"" "l"',nf, Jb2_, nr/i 'i,Lr.e/r"u 

urpwJw'lf,J'il t d=lOOO uif, "l.";uif, t.wuuin'-[J1mie' o=6 ifif, f,uf[ 

{,.'i,znufe' p =2,0 lflllw: 

f/J,um.' o=l66, 7 lflflm: 

"" f -~~-
H 

--~---L~ 
Jut?-f,f' 3-61 Pliu1n'i,b "l."'"'f, J'bp_ f[w f[fu,w'l'it'lwJf,'i, f,,nnnl_ R = 

= ' 1,5 U 2_W«Ulif'fn,[1 fo'i1t"f.fruft'i, f[[f,'i,/1 2_r/r i,.'i,z,/u,'i, nLd{!_ 'f'i,'fu,Jf1'i.J ,/,u-
1.; : 

lj&['IWLJ/Jf, ,frw I,_ 'ilr-1u f1wq1fwJ w'itf[1m'il[! ""ri•'l.n'i,f, t.hm , k/Jb· 2.rr ,,,,,_ 

l ' "'·/il"JnL'i,'i, k H = 4,0 tl' : 

tqu,u,,' p = 0,1 g lf'l11 ? = 21 O 40' I 
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Jut?/•(' 3-7, !irw1.w'l.w'i,f, t:.wu,wl1p u,'i,9.J!.l'.• "PP mpw,I w'lpJ'i, I; 

·d=I0,0 utf, 1f,u,lf1_nL,I I; M=2,0 liq 'lu,'i,'11.wtt I,_ D = 12,,0 utf mru,,/u,

,ypJ nL'i,b9n'l 'l'i,'l:WJp'i, ,f,u,lfu,'i,n,(, !irf, funrnL[J11rL'i,'i, I; H-:- 20,0 utf: 

llrnzbi 1f,u,'tu,'i,{! pu,ra.rw9'i,/rL11L f,,u,,/,ur u,'i,',rwd-azm nLd-[!t 

F 
, 

H 

lu'i?J,(' 3-8, l/u,'lw"I. wr,{wJ I; {JnL 2_/r wnw'i,9.[!wlfwLP lflw[!, npf, 

:t..,,f,hp'i, h'i,' D = 250 uu, b = 400 uu: 
f,'i,l_"/.puf,•'i, 'tLf,'i,f, pL,/Ulru,1/i'i, f.p'f{! ¥"''f"'"/."'I''11I'¥'J.'i,l,p{! ,/pu,9'i,n'[ 

,f.wp,/u,'i,'l'i,l.r1n,I a.nLL,/u,'i, d-w1fu,'i,w't1 b[ill. ,(brp'i, 'tw'lu,"l.u,rw11hf, 'lu,'j,'f_ 

,,{wJ[! t:.n']_f, t:.hm ,/pu,uf,'i, 120 11 q /;, (9u,rw'i,f, pbpw'i,[! wnw'i,9.[!wlfw LP 
9 

'lu,'i,,{nd I; H=350 tftf pwrarnL[ilJw'i, ,{ru,1 

f/Jwu,,' S=702 "l,; 

/u't,?f,(' 3-9, llrnzh uf, ~'i,z,lw'i, nLd-f!. D=0,6 u mrw,lw't/•tt l1puw~ 

-1/:'i,'lu,Jf,'i, ,lw'tbr"-nLJ[ilf, 1.rw, b[ilb "'J'i, 'l'"'i,,(nL,I I; 2.rn,[ LP.[!!! ,[,wit w'i,,,_ 

.PP ,/l,2_, nrl!. f, u,'lnr7..wlf9,t_nLJ I; H /unrm.fJJnL'i, ,n'i,l,9"'1. w,{u,'lw'i,J, t:.l.1111 

/u'i,'IPI'l! L"LJbL w,t_w'lw'i,,,L,f 2rfr f,inrnLfJl'u'i, t:.bml.1wL wrd-h.[!'i,brfr 
t:.wJ'wp' 

1) H=O, 2) H=0,3u, 3) H=0,6 u: 

'20 

,jlrr"-1 2) Px=O, Pz=556,23 u nL7.'[,(wJ ,(bplu 3) Px=853,85 u "''1.l!'l

tf.wtt au,fu, Pz=556,23 o "'-'l'l.1.wtt ,{hp£., 

( "'- J /IL ,i, iJ'i,z,/u,'i, nL<lf, "''1.'l"'aP'l p•u'l"''lI'PU! "'"-"''l."''i,n,_,l 2.PP 

/11np11L/IJu,'i, P"L"r wptlb.[!'i,hrf, t:,u,,/wr l;L t:.w,t_w-,,wp lap'i,f,lff,uw'l'i,'l"'IP'i, 

1f1uuf, Jw,{wLn1. t:.h'[nL'tf 'tzttfr"b' 

1tD2 1000,9,81-n -0,63 
6 23 P.=ocrW=pg- = 

12 
.=55 , o: 

' 'b 12 

ll1u md[! 't'tprwn.,t_p 't/1uw'l'i,'1"' Jfr'i, ,f wuf, J,u'i,pn•fJJ~'i, 1th'i,mpn'i,11d 

./,_ IIL'J.'J.1.wtt .~Lf,'i,f, 'fb"/.f, ,(I.pt 
1li/Gt9nL'twJp'i, f.'i,z_,/u,'i, md-f, 

r.nr/1'1.tr'i1w'tw'i, ('-IU'l_W'lrfll! 'ufr'i,fr' 

,n,1uth']_f,9 mr1/wJ wpd-b.J!.'i,h11f, t.w

,f u,p 'tnL'i,h'i,w'i,.[!' 1) p X = -
= 833,85 U, 2) Px=O, 3) Px = 
= +883,85 G, 
u.,uu,/i'l pw9wuw1tw'i, 'i,zw'i,[! 9n'-l9 

I; mWLPU1 np w,(ki9nL'tw1f,'i, (.(!'i,z-

,/u,'i, md-f, t:.nrfi'l."'i,u,lfw'i, pw'f"''lrfrl'i, IIL'J.'J.1.wtt t nl_ fill, '11."l.f, 'l'i,'l"'IP'i, 

,/u,fl1rkn<tfi/f!J WJuf,'i,.[!'i,' nl_ [ilb uh7.,!11uf I; 'i,rw'i,, WU nL'i,f, ',wlfwn.wlf 1IL'J.

'J.11LfilJnL'i,J "'l"P'i,.[!'i,' a'fnL,l I;. "'J""I.P"P wr'IJ"L'i,.[![! lfwrtthu ufuwL I;, 

·UUJ~UIJ'i, h[ilb npnzb'i,.[! pw9wpawt1 l.'i,zJw'i, ,nd-f, t:.nrfi'ln'i,wlfw'i, P"''[W'f

rfill!' W"/.W WJ'i, 'tLfi'i,f, ub'[,/1l'J.I k 1ll_ ,/fr ',u,lfu,unL[i/JIIL'i, l_f, UJnwp_w'i,wt 

U.nwp_f,'i, t:,u,JUl9.[!P9 ufuwL I; [il,(nL,l 'i,wl,. "'l'i,' np w,(hL9nLlfw1f,'i, b[!'i,z

,f,u'i, 11ulf, 'l:Lfuu,,(np ,(blfmnp[! hr'tr"r'l 'lb"l..[!"L,r 'tLfi'i,f, P=Pz ( .[!"''i,f, 

n[' Px=O}, "Pl! I,. lfwnwp_w9'i,f, ,l,,,fl,'i,u, 'l'i,'lf, lfh'i,11111n'i,f, 'i,'tw111Jw,lp1 

Uw1tw1'i,, f,'i,t"l.bu t:.w1m'i,f, I;, 'l'i,'lwJf,'i, ,r w'tbrk11LJ[il'i,hpf, 1_pu, i.'i,zd' u,'i, 

111d-f, ',u,,/u,'{np{! u,'i,9'i,nL,/ I; /Lnrm.f,/Ju,'i, lfb'i,mrn'i,n,(1 t:,l,u,/,_1upwp /,. 'i,pu, 

'i,'twm,lw,lp ,ln,lb'i,u, lP wn.w2_w9'i,f,1 

llpm/.e'l /; ufuwll!I fl.Ju 'l:h"l..[!"L,f Px P'"'l."''IPPU! 'I.I'" I;, uwlfwl'i, wn.w., 

2_w'i,11LJ.I; t1LCflU'l.llLJ'J: (u,h'u /;"/.J"Lrf!}I nr/r ,/n,!b'i,,n{! "'J'i,"/./1uf,'i, I; np 

W/1'fJ11L<j1.f-110f 'fnL,/u,pwJf,'i, ,/nJ'h'itUI{! IIUIUl9,(11L,! I; 'l_I'TII 
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lvt'}J,I' 3-101 u.4..,,,,_,,,'iiJ, lll'l_'l"'-'ii1iln'- 'ii w'ii9~,,ul 'lr,[wJ t D-=0,5 tl' 

"'l'"''fu,'lJm/. I.. b=0,8 tl' L"'l'iim[il l"'J' p 'll"''i,"'lP'i, ,f,u,11.w'iit 

J?rJ• ,r "'""'I''f"'"P P"'rapn,p l'JL 'iie ,f,w11..,,'i,ft w,,w"IJ9~f,9 r.wqu,uu, r t 

H=0,5 u: 
llrnzbt 2.rft (.'i,2.J'w'i, nule t.. 'iirw JnJ'b'iim[! 1Unw'i.9~/t 'i,11.u,ur!wJp 

'i.11.wrn,,I 911,19 urp,{u,J 'I-Pr~,,,_,! t.. "'"'""''i,l! 1800-n,{ 2.r2."L"'- 'f""i~ 

.[!nu!: 

(fJu,u,,' P x == 1962 \,, Pi= 385 \,, 

P = 2,0 q\,, M = 40,81 \,tl': 

180°-n,{ 2.r2.bt"'9 r.1.u,n' Px=1962 \,, P2 =770 \,, P= 2,10 q\,, 
M=O, 

p 

~-- -===---
H 

Jut'J.J>I' 3-11, ~P'fl'"'"-tft11.w11.w'k ·"'"'r"''kft r.wr,[wJn'l_ "-"'T"'-Jre 

ftrb'kft9 'i.br1i"'l"'9t,,,_,1 t "f. 11'/_"i"'urb ,t'f"'lft'ii ub'IJb'iiur, nr/1 urr,,,,1,,,_ 

,ftJ'k t D = 150 utl', ftu11. pwrarn'-[J1,.,_te' h = )0,0 utl': '1w,f,m irft "'-'l

'lnr'f a,,'l_/t pwrJ.rn'-fill"'-'i,'i, t l = 30,0 utl', u,pu,,/,u'lftJe' d=50 tl'tl': 

Ut,,'l w4.,.,,,_,.,t,._,_,1 2.rft ,1"'"-"'r'f"'1ie ""'r"-"'J"'l 1Lw,ft11,_1r/t u,t.'l.f!P9 

'l"''i,,[,,,_,I t H = 2,0 tl' P"'rJ.rn'-fill"''i, 4.r"'' 
J,'i,1._"1.ftur n1_J "l.bur,e t 11.ftru,nbt J.n2f, 4.r-' 11.w,f,m lrl' pwybl"'

r. ... J' UI J'I 

</Jwur.' P = 208 \,: 

22 

Jut'J.J,I' 3-12, PbrifwJ 'fls"i.p.lsr/t r,,.,J,,,r 1l.runm.9bL -6.'iizJ,,,'i, r,,,_ 

l'P'l"'ii"'"-"''ii t.. "''l'l"'at,, Puttt."''frJtt'iibrf, t"it"'-rtbre1 (IJ,,,,,,.,_sbt -6.e'iiz~ 

J'u,'i, Ju,ifu,Ll! t.. "L"'.P.'i,brn,{ 'i.2.bl -6.'i,z.J'u,'i, ttL'l_'ft1'-P1n,'iif!}t 

7 ;,,,,,C11,m 
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q.ln-t"'lu 2nrrnr'l· 

lfU.f'lf)11, 1,t;Pr l.O'lUJ .. nJ-t fl)U.SlfU.1. 'tl;P(! 

J) 

d 

{ 111. J- 1" . .!t {n'lLll"itf, tff1UI IU'l'l-n'l '1Lt/-r, f!UW lJ. I. " I. 
<C I'.{!t•U "'1-t• opl,'i,,l!f, 

~nrnz,/_f, 

pw'i,,ua./1.n,/_, 
24 

n11mb'l Wei~-[! pb"i,'{_f,'i,f, ,11,l. ['_'i,~'l,/,/_,ud- 'l'i,'1-wlf,"i, ul,'l,11,"i,,j,f, ,}u,,f_u,["i, /;t 

u.1u ,ud-t! uiur.J,..,"i,.,,,J,"i, ,[f,f.,,,~,,,.,1 "'-bm,e t r.,u,fwuwr,ff, ~w,f,n1.1rt, 

,Jrw Ulll.'l"'l r,1,'l"'-~P l,."i,z,/,u"i, md-1_, I,_ 't"'P"'-JrP nL L"'l"'"i,f, .cwzf, 'l"'-
,fwpf,'i,1 

(w} 

npinb'l H=z + h, Sh?_w7-rbtni/. WJU u,pJ-h.p[! (w}-f, ,/1,t. I,_ .,,,"i, M1.1u

,J1n/11£·1n,f_, ~umw'i,w"itj! 

h3 - 22,5 h2 + 9,18 h + 195,0 = 0: 

IJ.1u funpw"i.wp7- ',w,/_wuwpnL,lf! [nLd-,/_m . .! !; ,f_,"i,u,p,/,u"i, .!f,p_n9n,[1 4w
,f_wuwp.!w'i, LIil_ ,/LUU[! "i,zw'i,w~b"i,,e <l>(h)-n,/_ /,_ qu,'i,i,'i,.{! h-f, "'J'i, wp.J-h.[!f!• 

bpp <l>(h) = 01 

Cl>(h} -f, wpd-b.[!'i,h I'f! mp,/_wr} b"i, W'lJ"LUW~n1..! 1 

h uJ hJ h2 122,5 h2 9,18 h <ll(h) 

4,0 64 16 360 36,7 -64,3 
3,5 42,9 12,25 276 32,3 - 5,BO 
3,4 39,3 11,6 261 31,2 - 4,5 

IJ.•[JlllUUl~{,9 bp/,_nuf !;, np ,IP£fr.!bmpf, f.;_urnLfi/Jw,lp h = 3,4 uu, 
"l'urb'lfos' H = z + h = 10 + 3,4 = 13,4 utf: 

!ui'rt,f' 4-3, IJ.4_.,,'l..,,"i,,,,.,1 t.r'1 ,1,..,~,..,r'lw~f, nrnz piurar,nfil,w'i, 

7-b"'-.J.!lll_,r q"i.,1u,1t,'i, ,t,w~w'i,t! ,u,fmn.!wm ~1,r"l.n,f ,t,w~,,,.,1 t t.r'1 .!nLtn.ee' 

f•"i.t."1./i"f, ~'i, ~Lfi'i,f, "'!'I .!w~wp7-wl1f, H pwf'ap11LfllttL"i,f! (l',wz,/_wd

w,f_w11u'i,f, ',wmw~f,.9}, bfi!b 'l'i,'lwJf,"i, ln'lw"i,f, 'l.w"i,q,/_wr}f! M = 100 q, 
mput.!wq/_,r}[!' D= 10 utf, put'l_f1L~'i,bpf, br~wpm.fi11r11.'i,"i.b1,e' a= 30 utf, 

b = 3,0 utf: ,p-.,,~iu'i,f, ,f,w~ ,/_f,f.wl1n1.1f [n?_w'i,f, .!f,1.119'i,n?_ l,}'"~[! qm"i,,/_nL.! -

{; r.,,,,J,'l.n'i,,u~w"i, 'IPI'i!"'-.!t U.,Jw1ur"iif, l;u,mw~f,9 H = 20 u1.I' pwpapn1.f11111"i, 

,Jpw 'lu,"i,1/n?_ /un'l_mJ,u~l! n1."i,f, d = 10 tl'u u,pw.!w'lfrd- I,_ 11m"ii,/_m . .! !; 

p = 0,1 lf'llm -(,.'i,z1fw"i, mW~/ 

ff11.11m.' H1= 15,9 utf: 
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{ nL J- /IL J', '1-pb'i,./! LO'wl1fr f.w,[wuwpwfJz1<n1._fJ1w'i., J'n,/b'i,m'iibpf, "I.WJ
,/u,'i,I! (E M0 =0). ,J,u.fJw'itf, ,J,wiJ ,[f,nwiJf, r,.,,,Jwp, 

,rd2 
EM0 = (P- gM) a- -p·b-=O, 

4 . 

npurb'l. P-'i., L"'l.w'i.,f, ,[pw w,nn 7 ,[bpwJ'pwpa ,,,__,15., 1;, 
J!frJ'b7-f, oph'i.,J!fr iJ"'ru11uf.w1111i/.f, wlu"ibu' 

,__ ____ a---

d 

H H, 

P = p!!W i.· = ~ 1rh2 (3R - h), = C I 
3 

Umu,9,f,,,J- r,.,,,,[,uuu,p,uJ''i.,brf, r,.,,,,f,,,mb'l. 1nut,,t,J'J,.
9 

1
1
npnzb'ii.f! ln'l.;,,_ 

'itf, r.'itfJ.7.J' ,[u,0-nL{JlnL'ii[!, npf! IJ11111w9,[{1 h = 3,9 utf: 

J?pf, ,fwfJwpp1fJe t,,,,z,[wJ- u,hfi!-f, t.u,,nwfJf,9 Iitf,'itf,' 

Hl = H - b - (R-h) =20,0 - 3,0-(5,o - 3,9) = 15,9 t1tf: 

/ut'Jot,r 4 - 4: lJ' wpJ'fr'iie, np/1 J-w,[wl'i., I; w = 100 utfJ /,, 'lw'iiq

,[-J-l!' M = 90 q, e'i.,hJ,[,,,J I; t.P"i/. A 'i.,w,[fln,[ l9,[wJ- ,,,5.,n/Jf, ,flip_, 

f>p J,,,,{,,,Lfr n~p J' u.,um/ J' wp,I {,'i.,I! f!'i.,~7.J',[wo- luf,'itf, t.Pfr ,lb 
2

,. 

f//wm.' 6-11,1,[wlfr 0,5 J'wun,[1 

lut'Jof>r 4 - 51 ')-u,p.a,t,,'l. fJwJ'nLpt[! 'i.,uu,wJ- I; D = 3,4 tf mpwJu,

'l""" 'ILW~IUIJf,'i., l"'J.W'i.,f, i/.rw, "Pl! l;,'l."'--,1 I; D1 = 3,6 tf mpwJ'w'lJ-n,[ 
/ugf, J'ht.1 
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llrnzbt' 1) L"'l."''i.,fr e'i.,hJ'i/_wJ-mfJ1nL'i,[', bflb l1wJ'nLr2.fr 'lw'i.,,,[wJ-1! 

l"'l...,·'itf, t.bur J'f,wuf,'i., r,.,,,,[wuwr 1; M = 30 w; 2) fJwJ'n,__nfr h 'i.,r.um

•/wo-.p.f! LP..,9"'--9Pl p = 100_ Jiu phn.'i,,[wJ-nLfl,w'i., 7-I.Uf./!"'--J', 

ff/wm.' a=3,3 u, h=0,12 u: 

lut'Jof>r 4 ...,...6, (n'l,w9n'J. 7-nfJe, npf, tw,J,hpf! urpif,,,J- b'i., 'lJ"''lP'1LJ', 

r•upapw!!"it,,,__,t t; M = 15400 m p_pwmwpn'l.n'--fll"',1P 'i.,w,[, npf, 'i.,uur,[wo-./!'i., 

f; 8,4 tf, 'JonfJl! fJu.,'l.J'1,wJ- l; 165,30,4,5 tl'3 !_w,J,bprr,[ 'i,bp,ef,'i, "f"'i,,nn

'i,f,9, 120 X 14,5 X 4 u3 !_w,j,bpn,[ fJn7.wJf,'i, Uf"'i,u,n'i,'itl,pf,9, npn'it9 r.w-

1111ufJ'itbpf!, 0,5 J'burpn,[ pwpar l,'i, 'i,l,pJ!fr'i, "i"'i,,nn'i,f, t;.w,nwfJf,9, I,, bp

fJuL iJn'J.WJf,'i, ub'J.w'i,u.,aJ.. t;.w,n,[.uJ-'i,hpf,9' 140 U bpfJwpn1._fJ11uJ'p1 'Jon~{! 

{,, 1u~u,,nwJfr'i, UfW111/,f' l_nL'i,/11 bw,[{! t,l,'i,,[n1._,/ !; 'i.,hp,ef,'i., "fn'i.,,nr,'i.,f, ,[pw 

qm'i.,i/_n7. 1,2 tf pwpap,,,__fl,,n'i., ,,,__'i.,b9n7. t;.l,'i.,u,pw'i.,f, ,[pw: 

llpnzbt' 1) /•'i.,t./!w .. 'i, 2,n'--r "ihur,e l; t,,n';;l,l "i"'i.,u,n'i.,'i,h1•fr9, "l'"ibu'lfr 

'f"iJl! 'itwi/_J, r.bur J'J,wuf,'i., pwpapw'i,u, J'fr'i.,t!.. 'i,l,p.j!f,'i, "i"'i.,u,n'i,f, ,/u,fJwr 

'fw/[I!, 2) C/,,u,'i.,bl 7-nfJp ub,J,wf/w'i., 'lw'i,'f,[wJ-f!I 

"twin.' W = 25322 u3, M = 11237,2 ut: 

lut'JoN' 4-7, ~pf, ,fp"' l"'l.w9"'1. 

,f,wJmb ["P""'--P . tw,J,b1,'i.,· b'i.,' 0,2 X 
>< 0,3 X l,0 u3: 

llrnzb[, filL· '"W'tP"'--,1 9"'--19 url!r-

1/111J- l_rrpu11LJ, 7-f,pJ!brfro ,,~Pl! ~4 Iitfr'i,f, 

,,,,,'i.,'f"'·'i,' 
f//ww.' 1-f,'i., 'J-{•p,em.J' fJw'i.,'lr,t,'i., I;, 

r1 =0,0536 u>m1 =0,03 tf, ll -p7-

,1f,P-l'"'--,1 fJu,'i.,'fnL'i., l_l;, r2=0,0J59 tf < 
< rn2=0,045 u, III -r7- 7-frr-1!"'--,1 fJw'i.,

'i"''it }_,/;,fa. 0,0047 u<ma=0,150 If: 

-·-- 30.0J ----· 

,.__ :__ 11 __ , __ ., 

p 
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mt 1'f>I' 5-1, tn'lls.P."'N.P 111b'ii'l-brf!, nrl.1 t.,,z/rbri. bi. L = 6,0 · u,. 
b=2,5 tf, h=2,0 tf, ~J,un,J tmz/r [9,fu,r} t 2..rni/.1 

,..,,l"lfiur "'r""l"'9J'u,'i, '1-b"l.p.mJ' p_n'-rl! ~u~uJ, [,Jw,t,,Jht pui9 111h'ii

'lhrJ,9, h[Jh zn'lb~wrzl! 2."'rJ,Jnuf !; t:.nrJ,'ln'i,u,/lw'i, f,.,.,'j,;.,"l"'r"n•fz 

lut1'/>I' 5 - 2, ll.,J111n9J,u111bn'hp, nrl! tfi.P.l! t9i/."'J- t ph'ii.,_J,'iini/_, f!'i,

[Jw'iinLJ' !; ',nrJ,'f.n'i,w~u,'i, f,.,u'i,u,"fu,f',n,J 8=3,0 tf/t{pq2 UlrUJ'fUl,'f1'LJ'n,Jt 

flrnzh[' (,b'[ndtfi (.'i,2_1fu,'i, m.Jf! (,/,u,j,'i, "fUIUIJ, 1/rw, h[il/i 9f,uu1bni.J, 

mru,J' "''lf,r}'i, !; D = 1, 5 tf , hr~wrnLfiJJnL 'i,l!' l = 4,0 tf: 

fT/u,u,,' P = 17,4 l(t.i: 

mt1'/>I' 5-3, D = 0,4 u 111ru,J'w11:'1J- I,_ H = 0,5 tf P"'rar,, .. [J1nL'i, 

m.'iih9n'[ 'll"''i,,,,,f,'i, w'hn[df! l9'{.,,J- !; h= 0,2 u funrm[J1wJ'p 2.rn,J t.. 

"/U1U1,Jm.J' !; Il = 100 1/pntqb "fUIUJlfw'i, ',u,f,.u,fu111~w'i,nL{J1u,J'p1 

flrn2_k[' 1) 'lf'i,z,/u,'i, mJ[! w'i,niJ, ',u,,nl-l'~{t i/.rUI J.. 2) 2_f{, funrnL

{J111L'i,'i,/,rf! ~b'i,u,rr,'i,r,of /,_ "fUIU,lrrJ, J' n,nz 

"J.,,m .' 1) P =246,2 "t.,, 2) z0 = 0,088 tf, z0t zo = 0,312 tf: 

mt1'1'I' 5-4, 9-,,.,.,,,,,,f,'i, w'iin[iJe, nrJ, l"'zirbr'ii bi. D= 0,2 tl', H= 
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= 0,6 if, [9,[wtl- t h =0,4 tf Junrmfd1wJp p_pn,[, 1}.'i,n[ile "l.u,u,,[n...F t 

IIL'['lu,,lfr'l u,,r.u,'i,9.pfr 2'"Lr2.r.1 

n rnzb [ w(i, Uf_UIUl,f u,'i, r.-~,ufuu,~u,'i,nL{i/JnL'i,{!, nrfr 'J/,"I.J!iiL,l 2.nLp{! 

',_u~uf, fJuuf,,[bl ,.,.'i,nfJ/r9 I.,_ fr'i.it"l.fruf''i, 'tlfr'i,fr Ul'l_UIUI ,! w~bpJ...nLJfJ/r r,.,,_ 

4.wuu,p11uf{! wn 'Jb"I.J!nL,/l 

H 

F 

t~ · 5-3 fuil11rJ,, t~. 5-4 fuil,,rJ,, 

f//u,m.' n = 267,5 11pnlJ:lb, z = 0,2 + 40,0 (x2+y2), 

/u"t,''J,f,f' 5- S, )''i,.p'i,u,filfrne filnt11d t t.nrfr'ln'i,u,/Lu,'i, [nL'lb.tpn,[ 

a=7 ifNrli2 u,rw'lu,9ni,ln,J_: f,'i,,l!'i,u,filf,n11L,l 'lut'it,[n'l pw,e'i, nL'i,fr H = 
=0,5 U, l=l,O if, b=0,4 If l_w,f,br £. L9,[w6- t h=0,3if funp11L"" 

{iJ J"''i, pb'i,'lfr'i,n,[ 1 

llrnzbl t.krzm~/r -6.'i,zJ'w'i, n'ufe (P) P"'J!P -6.-~u,,n1u1fr'i, "l."'U1" •/.rwt 

f/Ju,ur.' P=674 u: 

lu't?-l•I' S-61 R =0,5 tf zu,nu,,[fr'l 11L'i.ib9n'l bp~rlL ~f,uw'f'i111kr J'f,

wyi[wtl- /,'i, t,/,'lnLJU'i,/,pn,[ /.,_ ~u,'l,/nLJ /s'i, 'f'i,'Ju,Jfr'i, u,'i,nfJ.t ,1}.'i,nftfe ws
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,[u,,t t tpn,[ J... 'lui'i.i,[m.J' t Po= 20 q'l)m 

u,,[b[9nd1-1fr'i, ~'i,z,l u,'i, U,Ul~l 

.f,~'i,l. "l.u,u,J'u,'i, t,u,~u,Juu,~w'i,nLfilJw'i, 
(l 

- 'l/,"1.~ffL,f t.b'[_nLJU'i,bpnL,! 'fllLJ'.wru,,fr'i, -6.f,

'f{! ~r.wu'i.ifr fr11 uu,t,,fu,'i,,u,fr'i, -rdk,ef,'i,' 

S = 30 lJ.u, bJiJb- ,[bpf,'i, ~f,u'.u'l'i,'IJ, 'l"''i,'l-

•[wtl-e' M = 200 q q: · 

tTJ,uur.' n = 161,4 1/pmqb: 

(nu)nL,!I b'iu,[w_l"'lfr'i, nLJbpfr "1.P"lk~9f,111'i,bp[! X, y, z ~nnn/r

'i,u,u,'i,bp nL'i,b9n'l npli.(- ~bu,nLJ ~Lfr'i,b'i,' · 

X = oo2r cos ll = oo~x. 

Y = oo2r sin 11 = oo2y, 

Z=-g, 

npuik'l oo-'i, .,,'i,~lnL'i,.,,Jfr~, - wpW'fnL

[il JnL'i,'i, b 
Sb'I."''lrbtni/. - 1u wpdb~'i,kre 

r,/, 'I.IIL~/r (,u,,[UIUUlpU1~2_1lnLp ,,.,.,'i, 'Jfr

:J,bJ'b'i,9fru,L t.w,[wuwpJw'i, ,!bl, ~eu

,nu,'i,w'i,-1!' 

~= w~x dx + lil2 ydy-'·gdz, 
p 

f,'i,u,k'lrb ln,[, ~umu,9,[f,' 

( w) 

z 

npu,b'[_ r2 = X2 + y2 (r-e z wnu,'i,9-
.t'PS ~u,,f "'l"'~"''i, ~bmf, t.bnwqnpnL- t~. 5-6 fu1•11rJ,, 

[il l"L'i,'i, t }t O'fmu,qnpttb'i,~ fu'i,'Jrfr 
uu,(,,fu,'i,w1fr'i, "1."'l,fu,'i,{!, "'Jufr'i,-i'i,' bpp r=O (x=y=O), z-R, :nL'i,b'i,,p 

p ~ p.rp + Po ( Ulrr.Ul'i,9-l!P ,[r•u ftl,'i,,npn'i,u, JunLJU ,nJbr tb'i, wnw2.w'i,w £. 

-6_'i,2_nL,f [!_ ~J''i,w 'i,nLJ'i,f!.)• ·UIJ'l 'J/,"I.J!rtL,f ( UI )-f,9 /1uu,w9,[f,' 

C = p.rp + Po+ pgR, 

w2r2 
P = p.p+ Po+r-+rg(R- z), . 2 

(p) 

lJ.'lu,u, ,lw~bpli.nLJfil/r ',u,,[wuwpnL,l[! u,nw'i,wlnL t.wJwp p-i. t.w,[,µuw

rb9'i,h'i,,I! P.rr/r• nrfrs lluu,w9,[fr' 

z=R+h+~ 
pg 2g 

z=O 5 + 20000 + w2r2 = 2,58+~ (u): 
' 1ooq.9,s1 2g 19,62 
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'{/, p/ii, f[f,uw,(i,'1-f, ,f pw 'l-1,"l f' ,f bp ""l '1-"1 tpf, f."i,2,1,u 'i,. "',f [' ff if, 'bf,'

R 

P,=pgW=pg[
.
f zdS-: "R'].
0 

npwb'I. W .'i, f.'i,zJw'i, Jw,fwi'i, I; ( 9nLJ9 I; mp,fwJ 'IJ"''il'"d }, 
dS-e "'"'!'!'"'¥"'-;, "'l"'ftf, Jwl[hpbu'i, 1; 'f'i,'1-f, '"'""'l'"'ftwJw1t,-;, ftwer· 

,JwJ.en,J1 

IJ.pd-h.e'i,bp[' mh'l."''ll'l,ln,f, ftuu,w'i,w'i,;,' 

P,=pg[J(2,a8+;::;
2)21trdr- : "R']=pg •R: r;�6+ 

0 

w'R 4]
+ 19,62 -3 ' 

Sb'l."''ll'l,ln,f fl,fwJ[,'i, wpd-b.p'i,l,p['• ltumw'bw'i,,D' 

P,=··0•5' 1000,P,81[� - "''·0•5-. .±..]=l7350+49,2w• ("u): 2 0,5 19,62 3 

4£,n,,u'i,hpf, ,fpw "''l'lc"'J 'i"'""'l'"'l"'i, md-e lllf,'i,f,' 

S= P, - gM = 17350 + 49,2 w' - 9,81,200 = 30000 ('\J), 

npwluzf,9 W= ·1/l4050 = 16,90 1/�plp
r 49,2 

nn 

w= 30 "'l'"'"''"'l"' "'fii1n,'i,f,9 'inrnzl,'i,.p. "l"'""fw'i, t,wtJ,w{uwftw• 

'i,mf11n,'i,p1 

n 
30, 16,9 161 L I' L. = ,., /flOUju'. • 

tut'>t,r 5-7, 4nrfo'l.n'bwyw'b '1-Pl'.f!"'" ,.,,'i,4.,,, ,1,,,'i,,,,1t,'b ,,,-;,"file, 
"l'P mpwJw 7f,J'i, I; D = 0,5 U, ftf,un,f tw,f, 19,fw.> I; fpn,f I, "lwm,fn,,/ 

I; f,p umw'i,9.pf, 2"' /'ll' n=l50 1/pnUjh "l"''",/u,'i, C.mtJ.wf,,wqw�m,fii1wJp1 

N,t"IP"V'i, 'i1f,'i,f, "''l "'"' Jw1tbpl,m1f<lf, '.w,fwuwpnufe 1, w,f/,l!l"'

ltw1f,'i, f.'h;,nde •nw'hf, w,l/.'i,w9wJp I, wJl,'hwpwpJ.p f[bwbpn«I, 

'llwm.' x•+ (z - 0,04)2 - 0,0313 =0 

p1 = 6370 qlui, 

P,=1470 %u:

32 

�-··· 

( nt .. J nL ,/t 9-twfsf, "f.Ul,n,u,f, f./unfuuit,1tt1,J! l[b"iswrm'iuufunLlU m ... tJ-jr 2,/!� 
5,np,f,,f, t,l,'lncftp 07.wqw1f,'i, zbpu,n,f 1/_"/wwf, '/:lw'i,f, Jw1tkrkn,1fiie, 

z t 

t:'hJ,Jw9M 1t1,,,,,,,,r "''l'l-"'l. .t,,,4.,,,1,,,11,-;, ,,.,1-1,rr 111t,'hb'i, ,>,,,-;,rn•fJ,,,,'i, 
ude I, ftb'i,wpn'i,wfum1u n,d-[!, npn'i,9 "ll'"Jkit9f,w'i,l.pp X ·1, z "''l.'l."'" 

fliu,'i,'i,l,pf, ,fpw 'ilf,'i,l,'i,' 

X = w2r cos er:= ru2x, 

Z= w'r sin a - g= oi'z - g, 

fl['utfilf U)•,}j, u,j,�/nL�UIJf,'iJ u.lf'W'fnLfil1n1-i/i, /;t 

ll,'i,l,'i,./?' 

w=.!". = ,.150 = 15,4 'Nrli: 
30 30 

S1,'l"''l-l'Lln.[ "'l" mpd-1.;,'i,hpJ! ',/,7.n,qf, !,w,fwuwpwf[z,.mfii1w'i, •1.f,f/,lr
rLt,qf,tul f..wiJ.U1uwrJ'u.1'is J'k2._, ftuum,�l.Ub,l 

� =w' xdx + (w'z-g) dz, 
� 

np[! f,'i,u,l,'ll'l,ln,f, qn,'i,l,'i,w'i,./?:' 

p 
p(t)2(x2 + 2::) 

2 
pgz+c, (w) 

IJ.�wu, Jwqbpkmlflf, ',u,,fwuwpn,J I! 1/_uu,w'i,u,'i,,D, b[ilh p•f, ,J,nf,,wph'i, 
wk�w•[.ph'i,.p. p,p, "'l"P'i,,D'i,' 

P'P __ p
w

' / x' + z') _ pgz + C
2 

,,,,,,r, akw,J,nf,,b[n,f qn,'i,k'i,w'i,.e' 

x' + ( z - ! )' = 2 (p;:,- C) +
' 

.. , (p) 
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 II (p) f.u11/wuwpntJ'[! f,ph'iif,9 "i.,bpftw1w9'imLJ' !; wpuuuftl,'i,u,p11"i., 2.rr.w"i.,J, 

t:.u11/_wuwpnLJ'' f = _!_ = 0,04 U wpu,wftbbu,p,r"i.,,n,/_t 
w2 

lJ..,_wu, J' wftbpknLJ[il"i., 

~lf,'bf,' 

=-V 2(p.tpi. --C)+ g2 ----- -
(02 w4 

npw.luz [,"i.,uib'lr,fw"i., C t:.wuUJWUIIIL'iir. ,u"i.,t.w1m !;, w(i, npnz.b1m. t:.wJ'wr I 
"rUJl•tu Lrw9nL9/rt t:.w,f_iuuwpnLJ' O'fU1W'fnpJ-b"i.,,e ul1'1.P"i.,wftw'II k Uf Ul11LJU1'/r . 

dwJ'w"i.,w/L uu,wg,/_n'l t.b'lmftf, J-w,fwl"i.,b·pf, f.w,J_wuwptlL{iJJnL"i.,[!' • 

n:D2 nD2 ---=-- -'it'f 2, 
8 4- 0 

C=p.1pi. 

= 96480 o/u2, 

'fl1u"i.,f, nr (p) t:,IM,J_wuwpJ'w"i., J'a2. W2_ J'waf! 2_f2.w"i.,f, 2_wnw,f'1_f, 

nwftnLu[,'i, !;, IU'l_Wrn J'wfthphnLJ{ilf, f.w,J_iuuwpnLJ/! ft'!u,wg,f[,' 

(O+ 0,252
) + 

= 106,37 q'l'lw 

z +9648, 

p.,,_ ""' 
lut?>/->r 0-s,· '1-lw'i,w1f,'i, pw!J w'iln[,Je, nrJ, pwpd.pnL/JJnL'i.t'ii !; H = 

= 0,5 u, uipwJw'l:f,J-e' D- O 4 tf /r·' .I -'--- - ' , Lr '1 l9'1WU !; irn,f k IUf_UJUJ,fnLJ' !; 
m 'l'lwJ.J,'I: wn.w'b9,ef, 2."'-Pll! n = 300 l/pm11b- Ufmu,J'w'b t:.wl.w{uwftwbnL

/J1u11f pt (fJu,u,,J_alnL cfwJ'w'i.,wft, 2._r/r J't, J°.WUf! 2_Ufpui,J_mJ' !; 'JIILfUI 

llpnzbL l.'i,2_Jw'b nu/ f! w"i.,nfJf, t.wmwftfr ,fpw: 

tlJwm.' P= 900 _P_ 
'It 

{ 11 L J" L J': U'w,fwlwJf,b nLdf, 
"irl,pf, ,fpw luf,'bb"i.,' ' 

Sb'lw7-rbLn,f t:.b,L"'-~f, t:.iu,f_w11wpwft.e2.

:uu/dJw"i., 11f,f/,bpb'i,9f,wl t:.w,/_wuw1,,lw'b J'b2_ 
" f,"i,mLq-phln,J_ ft_um,u"i.,u,"i.,.p,' 

: ·~·
111 /,'l r · V X 2 + y2 ftwJ'iu1w4iut 

'.f,nw1/npm.fd1111."i.,'i., !; z iun.w"i,9.vf.91 

/•"i.,mb'l:rJ',u"i., C t.,uuu11um11Lbf!_ npnzb'b.p 

r, /;,,,k.Jwl uiut.J' w'i,,u 1/r'h Uf1U JJ w"i.,"i.,hpf,9' 

1•f'p z=H, r:ez=_Q_ p=p -2 I .tp\.+ 

,,,f;'JUl'JrbLn,f IIUJU tupd-h.JJ"i.,h11e, ftuu,wbw'h.JJ' 

'
1

/
1 111b'l np112.bL",f 

llu,"i.,,u"i.,,e' 

p.rpi. = pw:i (..£)2 _ 
2 - 2 

p;2 [ ( ~ y 

' f 
I Al 
IJ-+H 

~ ~al J l 
Zo/ ~/ 
T· ' ' / [J' 



u.,.JUU, Jwftbp/.,_r,L1fil/r t:.w,JwuwpnLJ~ -1/uu,w'i,,u'i,.[! (p) /:,w,JwuwrJ'w'i, 

Jbp_ urb'l.""lrbtn,J p = PJP~, "Pl!. ftwrwwr.w1w,Jfr "f_U1U1,fw'i, "l."'I''"P"LP

'1-P r.w,JwuwpnLJn,f 

z = H - ;; [ ( ~ y - r2 J, 
"lwpwpntn/r'l-/r 'l'"'l'"/11' u,luze. nrn2.hLnL t;,,uJwr O'fUIW'fnrJ.b'i,.[! r.b

ur"-l'"l "f_lUJ,f,u'i,[!, hpp r _:. ·o, Z = z0• 

Zo=H -~(.E..)2 =:0,5. 31,42 
2g 2 · 2,9,B1 

0 4)2 ( T = - 1,5 u: 

Zo-/r pw9wuwftui'i, 'i,2_u,'i,p 9"'·19 I; u,,ulfru, nr "i"'I'"'P"l"P'IP 'fUl-

11wfde. 11111'b,Jnul I; w'i,n[,1/r r..wwwl1fr9 z0-fr t_w,f,n,J 'i,br.,.J.-1 

llrn2_b'i,.[! "i'"I'WP"l n/r11/r 2.wnw,Jfr'lr.. r..wurwftnLJ', nr/r r..ui,f ,ur ( 11) 

1,u,,Jwuwp,/,u'i, ,/bp_ mb'fw'l-rb'i,.[! Z = 0, f = fo "f_WJ,/w'i,'i,brf!• 

r =··vr(.E._)2 _ 2gH =, /(0,4)2 _ 2-9,91 -0,5 = O,l 73 tl', ('I-) 
0 2 '"2 V 2 31,42 

fl pn2_b'i1.[! ,u'i,n fd/r t;,u,u,u,ftp ,Jrw (z- 0) IUUN'l_ ut,Jb l9nLftw1fi'i1 {,,'i,2_J1u'i, 

nLdf!., npf!., t;,u,JwawJ'i, (p)-p, np/.,_/; 111wprwf1w'i, O'fwftwJp'i, Jw/{bpb11p 

1.rw 'ttfr'l,fr' 

38 

dP= p ,21t rdr= { pgH - P;2 l ( ~ r -r2 j} 21t rdr1 

f,'i,u,b11rbl"" ro-/r9 Jfr'i,l.l.,_ ..Q_ ftuu,,u'i,u,'i,.[!' 
2 

P=pg1t r H - ;; (D: - r5 )] (D: - r6), 

Sb'lw,,rbln,J (1} t:.w,JwuwpmJ/19 r0-fr wpdb.[![!, ftn1-'i,h'i,w'i,,e' 

p = !100 -g2 -- = 900 -- 0,812 - = 7G,.>8 \,. p ( H )2 1000 . (0,5)2 _ . 
" n " , 300 

'l-1. n 1, 1o i1.. b a b r n r '1' 

/u'l,'J,f,(' 6-1, llrn2.hl 'i,h'l ... 9"'1. fun'l.n,Jwftn,J w'i,9'i,n'l P.r/r hl.[!l!.• 

,un.w'i,9 r..w2.,J/r wn'i,hlnL r..1r,,rw1.LMwftu,'i, ""r"' u111'bhre., b[Jb P"''l."""'"" 
lwl'i, 1.,_ 'i,b'l. ft 111r<J.wrl.[!'i,hrf,'i. Jf,u,9,Ju,J. u'k'l-fiftw1fi'i, 1/rf/,hrh'i,9fr"'L Jw'i,n

Jl,wrn1-J' ,fuiftwr1wft'i,brf, "'"'rPhrnL/JJm'i,'i, I; ~h=25 uu~ l.w,'i, I.,_ 'i,h'l. 

JwuhrnL,/ /u,,,zn,Ju,ftfr Ul['LUJ'1u11Jbr'i, J,'i,' d
1 
= 200 UU /,_ d

2 
= 50 UU: 

fflw111.' Q =4,85 1/tlpq: 

t.h 

Jut?-/>/' 6-2t ff/n'[_U[_Wfflb /un'ln,J1uftf, 1.rw , nrf, 111ru11f1u'ffid''i, I; d = 
100 tftf, /rrwr/•9 l = 15 u t:.bnw<J.nr111-fd11u1fp •1r,Ju,rl /.;'i, brJ,,.,_ "il"'l"-
1fb111r1 

ll11n2_bl /un1zm/u1ftm/ w'b9'i,n'l p_r/i bt.f!f!., bfdb "I.IJ,'l,,J'bwrbrfr 9 ,,,_9 _ 

,/,n'i,.[!'i,brfr "'"'l'P"rnL/JlnL'i,'i, I; .1.h = 100 ll'tf: 

ffJwm.' Q = 5,0 1/~pq: 

lot?-/•{' 6- 3 , ~/r11rw<J.Lfrftwftw'i, lllnLrpfr'i,fr pu,'b,Jnrruftw'i, u,'i,f,1.fr bl

.[!/r ftwr,Jwrl J?l!. (1-1)' nr/r 111rwJ' w11frrl'i, I; d1 = 0 ,40 u' 'l"''i,,f_mJ I; p_rf, 

J',uftwr1w'tfr9 h, = 3,0 u pwrarm/J1w'b ,Jrw, Sn, rr/r'bf,'i, Jf,w9,fwrl I; 

,,,,'i,u,ftw'i, "''1.f,,,_ wruuurlrln'l. fun1zn<J.w11, nr/r bt.f!fi 111rwJ'wqfiJ.e' d
2 

= 
=0,6 u: . 
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flpnzb£ Q = 0,5 \£3/tl_pq lzLJ!p 'flz"f.[!_nLlf p'i,J!'l_pup• ,(wlJm.nuf IJumw9-

• ,Jp 1-1 IJurp,{wJ-.[!.11uf, b(,Jb u,'i,u,bu,(b'i, /:,p'fp"',{LfriJwiJw'i, IJnpmum'bbpf!.t 

ff/,,,u,.' h,{ = 3,C,5 U! 

lot?-N' 6-l, ~..,<;,11wr<twiJp L"'l<;,"'9"'1. P"''l.",{"'IJP L"'l'i, J.. 'i,h'l. ,r,,,_ 
ubpm . .f, npn'i,9 u,~w.fw'IJl,p'i, h'i,' d = 50 tl'tf J.. D = 100 UU, 'fJ',{wJ- lz"i, 

"llh'ln.fbm11bp1 
llrnzbl Jun'l.n,(wlJn,{ u,'i,9'bn'l_ bu!l!. wnw'i,9 IJnpm.uur'bbp/1 I.. r,.,,'i,J1wr-

J-,u',p l"'.l'i,,u9.{u,'i, IJnp1tLUJnf!. /:,,uz,{p u,n_'i,U£nL 'f/,"f.J'-nL.f, b[tlb Uft1ll{ll,f/,,n

rbrp 9nL9J'nL'i,.[!_"i,hpp ,nwppbpnL{i{nL'i,"i, t 
~h =0,3 u: 

tf/wm.'Q ~ =4,921/qpq, Qfp=7,85 1Jtlpq: 

- _-_-...... t d_::-· -f-. ·-
I t .. 

/• 

]u1,?,f,(' 6 - 51 JlpwfJ-w,f,w1J,'i, "fwm,{wpp ,f_bpf,"i, pJb!/mL.f U'P Jun

pmfJ1m'i,r_ r,..,1_w11wr· t H = 14,0 tf: 
llrnzbl "i,bl'J!.P'i, PtLf/,11LJ' UP funrnifd1nL'b[!' hu, b!Jb .rbl, .fLmr 

L"'l'i,m(r} ,,,,'i, h LJ!-1! r.w,{,uu,up t q = 30 u3 /~p q.u {IJnr11Lum'bL rl!. r.u,z,f_p 

J_wn'i,bl) : 

a. 

38 

(1/u,u,,' h. = 2,03 u: 

,f_wJ-.[!.'i,bpp 'blJwur.fwJ'p, 

uinL{d l"''i, r.wp(dnLfJ-lnL'i,'i, 

t""- 0-0, 

~w,f_wu,up.r u,'i, d.w fu J' UIU[! 'bzw'bwlJb'i,.[!. Ho-ml, P ulJ "'f. ,f 1u11f!.' 

qi( h u )-n,(. • 

H =H+~=14+~
302 

=14,26tf, 0 2gtt2 19,62 -142 . 

<p(hu )=hu + ~= hu + 5
0,

5 

2gh2 h2 I 
u u 

u.,,, r.w,f wuwpnL.r I! tnLJ-,{,n.f t ,f,"i,u, r" u,'i, .r fr2_n 911,{' hu - f,'i, u,w LP" 

b'i,.[!. '"l'i,J!.u,"i, ·, wpdb.[!.'i,br, .fp"i,1_£. pw,f_wr"'rP qi(h.) =Ho "f..,,.r.,,'i,l!.' lr,L
,},,, ,f /! U1 r 1. u,,} t Ullll llW UI" f1L .f I 

h: 
50,5 

h • .r h: 'I' (h .. ) 

1,0 1,0 50,5 51,5 
2,0 4,0 12,6 14,6 
2,1 4 ,41 11,45 13,55 
2,05 4,20 12,0 14,05 
2,03 4,13 12,24 14,27 "" Ho=14,26 J 

U.1u"fpun,{, h. = 2,03 tf: 

/o1,1'f>f' 6~61 l/b"i,u,pn'i,,ufunLlu "f"'f"f[! A ,u,{u,'l.1u"i,p9 B w,f_w'lu,"i,'i, 

1; .r'l.,,._,1 Q = 30,o 1N11 ti ht.[!.: tTJ,,.r"'p ,1'1.i/"'l. fu"'I""-"''1P 1.r"' 'fr"-"'"° 
,/u,'i,nJ'burre 9"Ll9 t U1"'LP" p., = 0,4 lf((J\u f,.'i,i_,, .. J , pu~ "i,b,,J-J-n'l. pm-

11n,f_wlJp ,{pw 'fr1_wq ,f_1ulJ11LnLJnJ/,u,Jtp 911t.9J1n"i,.J!.'i, I; p4 = 200 tl'tf 
"'i,'f• ulw'i,, 17.tn'l. I.. "'I"'l p,n'ln,(u,IJ'i,bpp mpw.fmqJ-J.p"i, J,-"i,' d1=100 utf, 
d2=70 uu: 

llrnzbt "I"" "IP 'l"'I''l'"9I'"'J- f,."i,zm . .r [! , b(ilb_ .r w"i,,,JL·mpp I.. ,(m ''"' nL
.r n.fbmpp "'-'l.'I"'a.P'l r.bn,uif nptlL{rJ 1nL"i,'i, t a=O ,2 u: 

fflwm,' H-:-44,41 tf: 
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\ 

-----· 
---=------

B 

/ul,'J,f,{' 6-?t 1,1,'i,u,p,,'i,wfunLJU "l"J'"f{! Q=l8,0 1Nrli bt.e J; J''l_llLJ 

h = 25 U pwpa[WL{tl1w'i, ,jpwt 
llrnzbt "l"J"if, ljn'I.J'f,9 'l_UII''lw9,f_n'I. H i,.'i,znLJ'[!, b[ib J''l."'1. /un

'1."¥.'u~f, uipwJ'w,,f,J'i, I; d2=100 uu, lip~wr"'-fil"'-'i,f!' l2 = 20 u, 
'i,l,pJJ-n'l /un'ln,j_wl1f, uipwJ'w'lf,J[!' d1=150 UU, bp~wprn{iJm.'i,[!' l1=10 u; 
Sp,jwJ J; 'i,u,£. 'i,Lp.t.tn'l /ull'ln,jw~f, ~npw9J'w'i, zwnw,j_f,11_[!' R=300 UU 

I,_ J''l."'l /un'ln,j_w~f, ,f_pw 'fI''/w.t ,f,w~w'i,f, pw9,jwJm.(iJ11L'i,[!' + = 0,5t 

fflwui.' H = 28,17 if: 

'l- l n fl. tu a n p, b r n r 't-

1.t'l.Of\411 tU.PwlTU. '\. tl'4nfl 0-td>Nf"l,t;P(! 

lU,1T'11'U.P tU.Pd-nMr 

Jul,'J,f,{' 7-1, flrnzbt p_rf, zwp.lJ'w'i, 11.bd-f,J[! · /unp,f_w~m.J, bfilb 

'i,p,u uipwJ'u,,,t,M, I; d=20,0 ud, tpf, p_bpJw11uif,i,.w'i,l!' t=l0°C, bt.cl!' 

Q = 19,5 ud3/ilpli: 
hJn'l_n,j_w~f, f,'i,t"i/tuf," . uipu,,lu,'1.)-f, 'fl,"f,l!"L,f fl-1,J'i,"l'f"f, {tl/1,f_[! ~[!'i,

'f"L 'i,f, f1rfiuif,l1w~IU'i, Wpd-b .fl . 
1//,uu,,' Re= 950 ( l'",f f,'i,wp} , d1r = 8,16 ui.f: , 

/ul,'J,f,{' 7-2, ITL.J!b'i,wJf, Jnl'I_[!, "f'f, 2_bpJwuu1f,f.w'i,'i, I; i=30°C, 
zwpJ,jm.J' I; d=25 Ull Utf'WJ'w'lf,q n,_'i,/.9n'I_ /un'J.n,f_w~n,f_ /,_ NL'i,f, Q = 
=0,5 1N11li b1.e1 

flrnzbt .. L'l"'~" ;_u,pJJ,.,'i, 11.bd-f,J[! I,_ UlfUl'fllLfiJl"'-'i,l! /un'l_n,jw~f, 

lib'i,u, pn'i,n1.J': 

/u},'J,f,{' 7--31 Bm'l_f, w,jw'l.w'i,f,'i, Jf,w9,j1uJ I; d=200 UU uipwJw

't.tn,f_, [=20,0 if bp~wptlL{iJ JWJ' p /un'l.n,j_w~, J"L'l_f, 2_bpJwuu,f,{.w'i,'i, \ 

t=20"C, 
U,'i,u,/,ub1n1[ ,inLut.J!f, fJNflll.UUl'i,bpf!, llffl2_/,[ ~pf,uif,~u,~u,'i, {.'i,;_n1.J[!' 

......g 
d,£ / 

Ht, npf, 'fb"f-8"'-J' zwrd-nuf l! f,111'1.ni/.w-

11,,,.J 1wJ'f,'i,wr 1tbd-f,Jf,9 ~,u'i,y'i,f, U111Lf

P"'lb'i,u,f,: . 

8 Ill. 9 ,,,. J, lwJ'f,'i,wr zwpt/Ju,'i, Jw-

1fw'i,,uft 1'1111fin1f,uf, '1"rJwl1f,9r.' a.=2, 
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Jut?-/>l' 7-4, fil'f,[ilk7.e, nrf, -.!w¥brbu'il t S=50,0i uu2, t,,,,rf,qn

'i, ... ¥w'il "i"'"'PY t,,bnw9,f_wrt !; 3=5,0 tl'tf 1,,_ 2.wrdif.m,I !; f,,u,u,nw,nnL'il 

u0=0,3 tf/qpq wrw'l"'-fillw,lp, fi!'t,(ilb7.f, /,,_ "iwmp iurw'i.,.[!l!. 19,J.wJ !; 

t=20°G P..brJiuu,nf,£,.w'i, n1_'i,/,9n7. ,lb.J!b'i,w1/r JnL7_t 

fl11n2.J.L 'ffrJ'w'frt1Lfi1Ju,'i, nLJf!. (il/r(ilb7_/r r/.riut 

L "'-rt"'- J: Z.b7."'-¥/r ,11,P.. "i"'"'Ps y t,,1,,,_..,r/.,,r"'-fil1w'il i/rw "'c;,P..,,,_ 
,n/,'i,.[! dx,dy·b t-fbrnif. '-""'rrw¥,u'i, 'l'"-'l"'f,,bnw'bf,u,n I,,_ '1fr1nwr¥b'i,.J! 

':J 'i,riu r/.rw W'l_'f"'l. n1_Jbrf!.1 

"r"'i.,.[! f,,,u,f_us11,urwtiu,f, 

2.wrd,/ iu'i, 'lb"i .J!."'-J ¥L/r'i,b'i, 

T 
f,,u,,f_,uuwrus¥2_n,f_wJ1 zl'i,2_nLJ'

'i,/,rf!. 'l_nL'fUlt..bnw'bpu,n/r QU1-

¥1U,n,u1/r'i, 'bf,umbrf, if.riu 

¥L/r'i,b'i, 'i.,,,,_l'i,f!., .p.iu'b/r nr 

nt {,.'i,2_nuf ... ,,,'i, 2.iurd,I ,u'i, 

'1/."i.J!.'"-,/ Q'i.,2_nLJ'e ,f,n,f,n /_u- _ 
r/.,,,_,f !; ,.,,,,rnuu,,u,nfr¥w1/r 

orb'i,.[!.nr/. /,,_ 'i,,,,_,'i, piurJ.rnL"

(ilJnL'i,'1,/,rf, if.r- P"L"r ¥1!.-

uierif.wrt.J!.'ilbr,,,_,1 ¥Lfr'bb'il 'ilm1'ile (P1=P2) 1 

ffJrnJbftmbtnr/. m_dbrf! X wn,u'i,9.[!f, r/.r.,,, ¥u,nw'i,w'i,.[!' 

nr111b7./rg d-c = o "- -c=C1 , 

U.1u "/IU ,,r ,u'i,l!. mb7.,u'frb L"r/. i,,,,_UJ n'b/r orb'i,,ef, ,11,P..' ( -c = 1.1. :~), 

¥u,nu,'i,,u'i,.p' 

( IU 

C1-e "- C2-e nrn2,,,,1 h'b.p uwt,,J'w'bw1t,'i., "l."'JJ'w'i,'i.,brfrs' 

brp y=O, "'l'l 'lb"l..f!"'-J' U=O, f,,l,u,l,_u,pwr C2=0, 
. u 

brp y=o, UIJ'I: 'fb"i.J!."'-J' U=Uo, t..b,n/,,_u,pwr C1=fl ~I 

42 

U.1u"if,un,f_, { w} f.,urJ.u,u,urnLlf f!. IJ[!'i,'fnL'i.,p f,,/,u,l,_l,ul ,nbu.[!.l!. ' 

Uo u = -,-y, 
0 

u,u/r'i.,.p.'i,' "'I'"''l"'-fil l"'- 'i,l! [!_U<n f,111 I'"'-fil' JUI 'i, ,f,n p1rJ.n1_,I 

orb'i,.pnrJ.1 '· 
U.1J,f f,,,u2.rJ.h'i,.[! r.b7.ml1/r 2_,f,J',u'i., ni_d[! pf,(ilb7./r ,f_r,u, 

T=S µ. ~=Sµ. ~o = Sv:uo' 
dy O 0 

Sb'l"''frhtnr/. filrJ.w1f,'il iurdbl!'i.,hre' ¥,,,_,,..,'i.,..,'i.,l!' 

T=5Q. 3,6 ,0,9 -30 0,097 t, 
0,5,105 

(p) 

!; 'lJwJ/r'i., 

Jut?-!•{' 7 -5, ,,,,c;, ... ¥..,'i., fun11,rif.w¥'i., ,,,_'i.,,, l=l,0 u br¥wrt1LfilJ"'-'i., 

/,_ D1 =50 tftl', D2=25 utf Jmu,.[!.f, "'- Ul.[!P u:triuJiu'IJbr1 

Um11L'lbl ziurdJ'w'i., nbdf,,lf!. l,_ nrn2.h1 .r.t,,,riur/.LM"'¥u,'i., ¥"I'nLUUJ

'I,brf!, b[ilb Ju1111nrJ.w¥"r/. t..n11nd !; Q = LO lNPli. buJ"r/. ,fl,_J!-/;'i.,w1fr l"'-7.• 
nrf, P..brJ'wuu,f,{,.u,'i,'i, t t = 20°C, 

tT}u,°,,,,' h'l = 111,5 utf, lmJ'f,'i.,wr: 

L ,,,_rt,,,_ J', llrn2_b'i.,l! t,,1,'l,,,¥/r 2.wrdJ'm'i., nbd/rJ'e 'i.,1, 11 11mrr/...,J.J!.,,,_,1, 

l,~. 1-lJ Ju'i.'ll'~, 

~rf, t..wJ' "'r t..w2_,f_b'i,.[! ll·b l'i," l'l"'' filf,r/.[!• 

Re= 4Q = 4 . 1000 =142<2320, 
ndv n -2,5 ,3,6 

"'l"P'i.,.f!'i.,' 2 ..,rJ,,._J''i., wJ'pn7.2_ ¥"'i.,"'¥"''i, 
fun11nif.u,/Jl1LJ' lu,J' f,'i.,wr !; 1 f,,/,u,/,,_wP._Wf 

t.fr'fr"'1LM"'¥"''i., ,,,,r"' 11 me. ,, ... rm,.,,...,,,_,,if./r 

fflnuuqbL/r piu'i.,wd.kn,f_, "I'l! dx br¥iurn'-Plw'i., rJ.rw ¥Lfr'i,/r 

dh • 32 'l'Ox 
'l= --2-dx, 

gDx 
{ w) 

nrmb7. Dx-1!. I,,_ Vx-l!_ X f,,J;nwif.nrm,P , ... 'i., •/rw "'I'"',f wqf,Je l,_ "'I'"''l"'-

fil1n1_'i,'i., b'i, "- nrrr2_,f_mJ' /;'i., t.bmk1iu1 ¥bf'"i' 
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0 1-02 _ 5 O 5,0-2,5 2 D~=D1 - __;;"----=- x - , - x = 5,0 - 0,0 5 x utl', 
/ 100 

wx = ~ = ~ (5-0,025 x)2, 
4 4 

Q 4000 
t'x=- = t 

• "'x n(5 - 0,025x)2 

dhI = 128000 V dX 
1 

rtg(5-0 ,025x)4 

l • 

h~ = 128000 " j'' (5_ 0,025 x)- 4 dx = 128000 v l---1 ____ ..!.], 
rtg ng -0,075 (5- 0,025 /)3 53 

0 . 

Slu1."''lrbl'"' ,f'i,u,9,ud- ,lbam/ilJnL'i,'i,bpf, Pt/."'Jf,'i, 1updk,e'i,bre' l1uuru,

f,..,'i,,c' 

h = 128000 -3,6 (-1- __ 1_) = 111,5 uu: 
~ rt,981,0,075 2,53 53 

lut'}f,f 7-6, llb.eb'i,wJf, lf,ulme, npf, mpwJu,qf,d-'i, t d=15 utl', 
!:,b'i,,J_nL,I t b11ftnL wnw'i,9,ewftu,L'i,bpf, t/.rw, U.nw'it9.ewftu,L'i,bp'i, ,n'i,bi, l = 
=2,5 uu bpftwrnL{rJJnL'i,, 0=0,2 tl'u wpw'i,.e I.,_ JllL'f_t/.lUd- bi, t =40°C 
p_bpJ,.,,uurf,f.w'i,f, Jb,ek'i.twJf, 1ni_'f_nt/.1 · 

llpnzbl ,lb,ek'i,wlf, "l"'P"'"l e'i.t[ilw9,ef, dw,lw'i,wft "l""/:,w'i,2_,f,n'[_ 
I 

"/.LIIUJII'[_ ,f,,,fl,'i,mf, ,//,,}nLfJJnL'i,f! fl=000 1/pnuib 'J/,"/..[!llL,/1 

ffJ,.,,111,' M 3,75 tJ, 

lf,'i,btnL "f.Ul,;,(,.u,nn,J. • /:,b'[_nLftf, zbr111bpf, 

ftnpt1L(rl,,.,,'i, ""'l'll,9mfi111Lt[! liwrbLI! t 
w'i,u,bubl I,_ (7- 3) {u'i,'lrP i,,I w'i,,,.__ 

fi1wJp wrw'fnLfiJw'i, 'IP""'lPb'i,u,l! /:,wz-

t/.bt nr"lbu .±! =-= ~. 1:,/.u,/,_u,pwp, br-
dn ~ 

ftnL Wttw'i,9.pwftwt'i.tkpf, t/.rw WffUl2_Ulw 

9utd- z,f,11' w'i, ,I n,lb'i,ure laf,'i,f,' 

. _rtcln_n 15-600 _ 471 -~;.1 1 •• 
u0 - -- . - uu 'tP'i· . 60 60 

M=1t 152 • 2,5,0,9~ .10--7 =3,75'i.,tf: 
0,02 

(w) 

tzk'i,,e , np lf,ubnfi /,_ wnw'i.t9.ewftwl'i,apf, ,/f,2_1.,_ /:,b'[_l1Lftf, zwpdnL,/f! 

lflf,'i,f, l"",I f,'i,u,p !:,lw,l.r.lw l "1."'l,I u,'i.,'i.,b pf, '11, "f..[!nL,I' 

uo 
"'t'"'1,,,_ Re = - , 

'Ii 

Re 

'"l.ku 'i,w/uw"lb" [!'i,'JnL'i,bl tf,'bJJ, LwJ'f,'i,w[• h 
/ut'}/•f 7-7: Gpft11L /:,,u,/wft/,'i,u,pn'i., 'flu,'i.,'i,bpf, utput'i,.pr. f9of.wJ- t 

t. 20°c 2_kpJ'wuu,f,{.u,'i,f, J'a,eb'i,wJf, JnL'[_I 

llrnzbt w 1'i, JnJ'b'i,mf!, np'il wMpwdbzm t ftf,pwnkt 'ilbr.ef,'il 'll"'"i,l! 

n=60 1/pmqb "l.mmJ'w'i, /:,u,{.w{uwftw'i.tnL{l1wJ'p "l.u,mblm- /:,u,J'wpt 

Spywd- /,'i, 'l:l"''i,"i,bpf, 1_w,f,bre' D = 16 UU, d = 10 mf, 1=30 ull': 

ff/wm.' M = 0,0314 'i.,u: 

{ n,, d- t1L ,/, tw{u UU1111-'f/,"i,,e /:,b'[_nLftf, zwl'dJ'w'i, rt.kdf,J'c (f!UU1 'i,u,

Junr'J {u'i,'JP"LJ' "'rof.wd- "l"'J""''i,f, ). 



(
D-d) . 

R = Uo ~- _ ndn(D- d) - · n 10-60 (16-10) 
e - - ~~~..:..-.~-f... 

-, 120 -; - 120,3,6 -

= 26,2 < 30 ~ f 
3
lO = 54,8, ' WJu'-'i, n'i,' V l' 'E' 2."'r"m_J'l! ,,,,J't,-

- - D---

'i,.., r t, 

'ibp.[!f,'i, 1llw'i,f, 11/.,n,nn'l ,lnJ'/;'i,u,/! 

npnzbL''L f.wJ'wp t.b'l.nL4/> ,lb2_ L/iubnf, 

wnw'i,9.[!/>9 r t.bnw,[nrm[J1w'i, ,[pw w'i,-

2_w1nb'i,.[! d[ f.wu,nnL[il JWU p UlWfrw4w"I. 

O'fW4, npf, i/rw Up~nL 4n'f,/ f,9 W'l_'l"'f 

J'n,/b'i,,n'i,brl! 4t/>'bb'i, r.w,jwuwr '- t.w4w _ 
nw4 nL'f'l_,jwJ, w1uf,'i,.[!'i,' 

np[! d.k.w,J,n f,,b L"i/ k w'buibub Ln,f pwpd.f 
4wr11/> w'i,,jbP2_ ,J,n.[!pbpf!, 4u,nw'i,w'i,.p' 

( u,) 

f=tJ, -- - I 
· ( du u ) 

dr r ( p) 

~=~+.s_ 
dr r 1-1r2 ' 

C1 C u =-+ r, 
µr 2 2 ( 11) 

46 . 

('I) 

'cin?-wtfrn'I l"'P"LUf! 'i,hp,ef,'ii 'llw'i,f, 4n'l.J''llw1f,'ii J'w4bpknL1flf, ,[pw 

(!IIU, ]( p) . k ( 11) ~ f.w,[wuwrnLJ''iibpf, 4Lf,'i,f,' 

(,tr>( R. 2 nl! OJ 

M - 2 R 2 / -· r i "-2 - 1t l TO -

R. ~ -R.i, 

,~,t2 . 3,6 -0,9, 30- 52 ,82 . 60 - = 0,0314 '111': 
30 . (82 - 52). 101 

lut?-t,r 7-8, llrn zbl D = 110 tftf /,_ d = 20 tl'tf 1._w,f,hp 11L'iih9n'(_ 

ul1w,fwnw4f, 2.,f,Jw'i, nulb.rf, J'n,/b'i,u,I! n =,400 1/pmqb_ U/.,n,nJ'w'fl 

r,..,f.wf,,w4w'iinLfJ l"''i, 'lbllf..[!"L,I, h[ilb u4w,[wnw4f, k · f,rw'bf, J'f,2_k b'l.wJ 

a= 0,5 tftf wpw'ii,e(! t91_wJ t t = 40°C p_hrJ'wuuif,f.w'i,f, J'b.[!b'flw1f, 

JIIL'l_ 1 

IIJwm.' M = 21,8 'i.Ju: 

l /JL .t nL J', U4w,fwnw4f, ,[pw z,f,,/w'i, ttLJhr 4wnwp_w'iiw'i, 4n'IJ''i,w,f,'i, 

/,_ bw4w1nw1f,'ii Uu,4bri,_flLJP'iih

pf, 1.rw1 

,, n'[J''i,,u '"'i, ,/ w4b f/,_11Ltfil" 
,frw 2.tfrJ'w'i, nulbrf, J'nJ'b'i,u,l! 

nrnz,fnd t 'i,,u /unr'I f,,'ii'lre 

d.kn,f, uw4wl'i, u¥w,[wnw4f, 

'i,l,'I_ ,lf,'i,blnL '1/i"i.[!nLU WJ'i, 

f.wJ'bilwuiwJ {.u,4;;.111w1f,'ii J'w-

4krkntJ[il'i,bpnLU z,fr,/w'i, nu/b. 

pf, J'n,/b'i,uif, r.bu, , zwu, ,J,n.[!p 
t ~k 4~rblf, t w'i,u,hubu 

;:,,.._, ... 

zlw4wmw1f,'i, ,/u,4/,f/,_/IL,fl'iJbpf, z,f,,/,u'i, nLJUp/_, J'm/b'i,,n{! "f"2.GLl1L 

f,,u,,/u,f wnw'iJ9,e.f,9 f f.Un111,fnpnLfJ1w'iJ ,frw w'iJp_w,nb'i,.[! df f.wuu,nLfil,wJ'p 

U1Wff"'¥"''i, Ol[WI(, nr/1 ,fpw z,fr,/w'i, nLd-brl! ¥"'ruiwf.w11n,[b'i, t.buik1wl 

f.w,[wuWfl1L,/ n,j+ 

47 
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dF=21trdr1L ~. 
dn 

8nuzf, zwpJ,/u,'i, wpwtp•f!lJnL"i,f! w"i,zwpJ "fWU1/r9 ,lf,"i,j_[._ "fU1U1,Jn11. 

ui,_w,Jwn.wlte ,ftn /u,f nL,l t 11.tw 1/r'i. opb"i,J!."", f,"i,J_"fbu 7 -4 /u'i.'1-Pn•,l, t:,,b-

u,kwpwp, 

du u -=---
dn o ' 

nrmb'1. u-'i. r t;.bn.w,[npn•fii1w"il ,[pw ui,_w,[wn.wliJ, 'l.twJfr"i, "'P"''l"•fll'IL"i,"i, 

t £. wr,nwl:,,w,,n,fn,_,l t 

48 

'ltO 
u=~r 

30 

M 2 
4n2n 

d = rdF = - µ.r3dr1 
300 

Sb'1."''l-rbtn,J [!J,Jw1J,'h wptl-b,e'i.bre, i,_umw'i.w"i,J!.' 

M = 712.1,0.0,9.400 10-1 (114 - 24) = 21,8 \,if: 
480 ,0,05 

+- - +~-~ ~ 
,_1----- l __ __J ~- J?a -·-1 

/ut1/>I' 7-91 brltnL 1uw"i,"i,hpf, wpw"i,,en,[ bpltw1'i.wf1u,'i, lfL'l_'I_IIL

[il1w,lp zwpd,[mJ t t= 20°c 2_hpJwu111f,'1.w"i, n•'i.b-9rr'I_ Jh.J!.b-"i,wlf, l"L'I_I 

flp11zh l -(,.'i,2_nL,l"i,/,pf, ,nwppbpn•f_i/JIIL"i,[! [ = 2,0 U bpi,_wpn•fl JW"i, ,[pw, 

b[ilb- ,,,.,,_t, hu"i, t Q= 100 uu3filpq £. 'lla,"i,"i,bpf, mpw,lw,,th1,"i, b'i, 

D1 = 12 utf, D2= 14 uu! 

= 1,65 q({\w: 

Tut1/>I' 7-10
1 

'1bprt11f,"i,f, "f'"f"if, Jfur19wltrt[ilf!, 11pf, mpwJw'lf,J"i, t
d=4,5 uU, J!.iftw9Jw'i. ,lu,unL.r ,,,'i,f, o=0'.2 uu wpw"i,,e 1.,_ l= 15 uu 
,e,f,w9.tw"i, bpltwpnL[ilfnL'ilt ITJ,,,f"f11L.r lthr11uf,"i,"i, IIL"i,f, t= 20°c 2_Gp.tnL

flJtlL'i, !.. qut,'i.,[m.t t p=0,2 lf({}w l,."i,z.tw'u mwi,_, 
n rnzb L r,,,,, ... i,_,,pnLUUl"i,b pf, b LJ!.l! J!.iftw9.r ..,"i, ,r wuf,9' ,r J,,~9wl111fl f, 

w'i.zwrd- ,[f,l,.wltf, r,..,,lwpt 

'fwu,,' Q=58,2 utf1N_pq: 

l nu1- ,,.,ft ~,u"i,f, "P ,e,ftut9.tw'i. .twunL.r wpw"i,,e[! (o) ,r fun9wlt11flf, 

u,put.rw,,Jf, (d) r,,,,,fl,,fwu1n,fl1w.tp zwu, T"J!.P ,:. W"fW zw11JnL.r(!_ i,_w-

rhlf, t p"i,'J-nL'i,I,£ f,"i,t_u;_bu nt'l_'I_W"i,"'IIL"i, 

-(,b'I_J!.IIL''· npf, t_w,ftbp[!_ WJU '1.-b"f.J!."L,r 

lnfr"i,b"i,' Lw1'hnL£rl111•"i,[!' 'ltd, \ pwpJ.pm.

f11nL"i,[!_' O, b-pltwrmf1111•"i,1/ [t 

IJ Ju119w'tn[ilf,9 y t:,,b-nut,J11pn•f_i/Jw"i, 

,[pw w"i,2_wu,b"i,-P- dy l:,,u,uwm{J l'"'' p, l 
l.pltwrn•fl1w.fp £. 'ltd lu,l"i,,,.fl,w.tp .rt, 

wutppwi,_w"i, 'l."L'lutt:,,/i,.w"i,f,uu,, npf, "i,f,_u

,nbpf, ,[pw "''l.'l-"'I_ nLd-hp[! 1:,,w,[wuw

pwJ_Wi/t zwpJJw"i, 'f/;"f.J!.IIL,f lt'fw"i,,j_/,"i, 

f,,u,[wuwrwltzn.nL[il f,u"i, ,fl,2_, utfU f,"i,,11"i,' 

Lfiulin. J 
.-- .. -a-....--.~ 

I 



~b'l.w11-rbLm/ t-f, wpJ-b./!l! _'i1n,urn'i,f, opb'i,.[!f, ,/b2_, lt_n,'i,b'i,w'i,.[!' _ 

' · du p -p 
.· ± t.L -d = .....!......;.. y + C1, 

y I 

o/ . .1•nfr'i,u f,'i,urb,rbin,f, ~umw'il,u'i,.[!' 

C1-1! t.. C2-e ~nrnzl.'i,-i! . t.bmt..1wL. t1wt.J'w'iiw
1

J,<u "lwJJ'w'il'i,brJ,
9

• 

bpp y=O, Ju'i,b'il.[! U=O, f.bml..wpwp C
2
=0, 

bpp Y = 8, nL'i,b'il.[! U=O, f.bml..wpwp, C1= P1-P2 • 8, 
. 2µ/ 

Sb'l_w7-pbl",f Ci-Jr I,. C2-Jr wpJ-b.[!'i,bp[!, lt_umw'i,,u'il.[!' 

+ P1-P2 (~ ) U= _ ~y u-y, 
·. l-'-

Fw9wuau~w'il 'i,zw'i,f, 7-b"f.[!"'J u-'i, ffr'I..Mwlt_w'i, f,J'wuu, lm.'i,f,, 
t LI!/! ~wpu,wt.w1m,fJ, t.lHnl..1wL d.&n,f . . 

Q= f udS, 
s 

Q = 1r,200000.o,023 . 4 , 5 10 = 58,
2 

uuJNrli: 
12 -0 , 027,0,8 ,15 

/oVfPr 7- 11, Ub,l'l.'i,,i,Jf, l"' 'l.l! UIIJ.Ul'i,9.[!.wlt_wlfr'il t mp,fnLJ° 

P=0,1 U'(J}w Ci,z,/w'i, mw~, d0=10 tftf mpwJ'w'lfrtt t.. l
0
=3,0 u bplt_w

rmp rn, 'i, m 'i,l.9n'l_ /unizn,f wlt_n,f, 

IJ,'i,u,bub1n,f Lfrubn.J, "fU1nLJU1[!, n rnzl.L J"L'l./r t.nuwlt_n pn,uu,f, bl$[!, 

li[ilb Lfrubnf, mpwJ'w'lfrd-'il t d 6::: 5,0 mf, wpw'i,,i!l!' 8 . 0,1 UU, wnw'i.9-

,ewlt_w1J, hplt_wpn</JJIIL'il(!\ l= 12,0 UU·, 1"''1.J'w'ii O'l_wlt_J, [UIJ'i,mfilJIIL'i,f!' 

b = 2,0 UU, /"L'l_f, t_bp,f_wumpf.w'ile' t-20°C1 

1wm,' Q=21,9 uu3NrJi: 

I. nL J nL ,It Bm,,_f, wJ' P"'l.2. i.'i.zm.J' [! 

ttw/uu,fmJ' f- Jrilt"lbu _J' mnb9'i.n'l_ /un'1.n4.w-

1t_nLJ', wl'il"lbu t"t J],ubn.J, I.. wnw'i.9.J!wlt_wJ], 

wpw'ilJ!.n4. zw·rJ4.btfr" l;.f,7-pw4_Lf,1t_w1t_w'i, lt_n-

1'"'-""''i,kre f,u,'l_pwt.wrb1nL 4.rw, 

p= P>- + Pt' (w) 

l.J,7-rw4.1Mwlt_wt · 1tnrmuur'i.Lre fun'l.n4.w • 

11,,._,1 LwJ'f,'i.wp zwpdJ'w'i, 7-b"f.f"'J' npnz-

4.11,J' l.'it 'fn,w'lblfr pw'ilwd.l..n4_' 

V= 

( J'i,~nLJ' u,/,'l_wlt_w'i, 1tnpnLUUI(! w'ilm/.un,J' /.-'i,,e)1 ' 

. ~w,Fwd.w(il 'ilwfr:mr1 f,,'i,'1-r/r L"'ttJ'wt, P, -t 1tnrrrz,f_J, 

1toJd 

pw'ilwd.l..n4_ {t.wz ,f_J, f- wn'i.,f_auJ, "l' kl,l!.l! pwdw'i,,f_,,LJ' t bplt_nL:J'wuf,)1 

:n'J.IU'l-rbtn4. ( w) t.w,J_wuwrJ'w'i, J'b2_ P>- -/r t.. p, -/r wrdk,l!.'i,h['[!? 
~uu,,u'i,w'il.c.' 

re 0 , 1. 10
6
-105 -= 21,9 uu3N

11
tp 

3, 6 -10-4 ,900 l128- 3 ·+ 3(0 ,12~0,02) ] 
0,014 O,OOlJ -0,09 
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ci 

CZ. 

0 

H 

I 

'3 

-0 

!,, - 0 
T -

'1-rh'ii,e f!lrn'bn<.tf,J:, /:,,uif."'""'r"'-,1 I!. a-a I,_ 3-3 4111p,[wJ ,e'ilhp/1 'ilr.

~u,,nJ wJ p, t,..,,Jl,-,.f,i,,nnLPlw'ii t:.wrfiln'-filln'-'iif!. inw'ilbtni/. fun'ln,[w%f, ..,_ 

8 nL !J•ff'- Jt bz_b'iJ,e, nr u,nf.wu&UflU~ /:,wpJwr t f!/,-n.'iJnLtJ:,J:, /:,w,[w-""' 'i, !J ,em[, 

u&UrnLJ/!_ 'trbt ult'LPJ:, I,_ ,[brr_f, 4111p,J_wJ.e'iihrJ:, 'ill1winJ,uJp, .c.w'i.f, nr "'l'l 

,,.,,r1...,J,e'i.br"'-,1 1,.'ii2.n._J'iihre 'ilwfuw"'b" :. ... ,in'ilJ:, b'i, (t.u,,twuwr u'il JeP

'iintnrin..,,t,'ii l,.'iJ2.J"''iie)1 ~..,,Jb,lwinn'-fil , ... 'ii t:.wrfln'-/11"'-'i,l! t:.wrJ wr t 
u,w'i,bl .,[hrr_f,'ii ~111r,f_wt} .eJ:, ,unw'ii94'-n,[ , npf, t:,..,,Jwp z = 0 I,_ LnLf}ffL,1/!_ 

7wn'iJnLJ t w,fhtf, "fwr'f_t 
U.Ju"ff,un,[, ~uinw'uw'ii,F-' 

• 2 

P 
Clt! p Cl t! 

Z + a + a _ z + J + 3• 
a - -- J - -pg 2g pg 2g 

C'ii711L'iihtni/. a.= LO /,_ 111b1w'lrhtn•[ .,,,,,.,1 ... 'ii,wff,'i, "i..,l,Jw'il'iihrr' 

Va = 0, Z
3 
= H, i

3 
~ 0, Pa= p3 = pJp., ltu111w'ilw'il.J!' 

2 
V H=-3 =6,0 tf /,_ 1'3= V 2gH = f2,9,8f:6.0=l0,86 '1'/,tpli: 

2g 

2 2 ~ = ~ (~)4 = 6 ( 
100

)
4 

= 12,48 tf, 
2g 2g d2 125 

u,. s-1 w···· \w•••9,fw• •• t••rvfowifo • -,i••··•mrw~w· 
41:Jhrl'. J:,'lh&U[Ul~..,'i, t:.b,z"'-~J:, z.wr<f,Jw'il 'lh"i.J!ff'-,1: 53 



/;'iibr'l/rw1J, 'lJ,,)e J,j,b'iif,9 .'i.brliw1w9'i.nuf I; r.w.fb.lw,nmfl1w'i, ""'r 
p,11.fl 1n1.'iiJ,,,, .IJ,2_J,'i, mbuw~wrwr J;'i,b r't/rw1J, t w,f,n,J r.bn.w9,Jwr) .,J,,h; 
~w'i,f, nr ~"rnwm'i.bre r.wz,J/1 tb'i,.p wn'i.n1..I, , };'i,br'1/rw1/1 'IJ,,)e ~lf,'i,f, 

r.,, r/r'l. ".,,"'~"' 'iii 

llrnzb'ii.p. a-a ~mr,Jwr) _pm., ., J,2_j,'i, mbu,u~wrwr l;'i.br'lJ,w'il' 

. 2 
·· Pa ava , 

· Ea= Za+- + -=H +o+o=H=6,0 UI 
pg 2g . 

IJ.iuUJf,un,J, l;'i.br'l/rw1J, ,/i,,-e ~tJ,'i.J, H-H 'IJ,.te, 

t/JIL'l.n1!burrw~,u'i, 'l/r.te ~wnn1.9blm- r.w.r ,Ur l;'i.br'l/rlUJ/r 'l.tf,9 J,2_'il11uJ 
v2 . 

b'i,.p. - - J, tw,f,n,J1 
2g . 

/rJn'/.ni/_w~J, f.,,uuu,wu,111.'i, u-rwJw.,r)J, 'lbUJ.f."'-" euur br~wrn~fl1w'il u- i.. 
v2 

I.. r.bml..wUJbu - -'ii ,l'i,,,L.I /.'i, r.muu,wu,n1.'il , nrJ, Ufwm(uunn,j "'flb'ln-
2g 

.r1.'mrwl1w'i, 'IJ,.tr. ~lf,'i,f, l;'i.br'l/rw1J, .,.tt,'il 'l."ul'ur.bn t 

2 2 
. t' . '(J 

=s6,0 tf, - 2 =" 12,48 tf ,._ - 1 = 0,78 if, ~u,nw'i,w'i,.p_ "'flb'l""bmrw~,u'i, 
2g 2g 

.,J,.te , nrJ, r.bnw,Jnrmfil1m'b'ilbre J,,n'l.ni/.w~J, wn1u'il5.p.J,5 l"'·l'"'.f."''i,l ,(lllr 
~u1r,JwJ.p.n1..f ~lf,'i,b'ii, "'flb'f.n,{bu,rw~u,'i, pwrar,,LflJnL'i,'i,bre, UIRUJt_/t1, r.wu1-

,jwJ11uf "'J'i, 'lrw~w'i, I;, 'br~rnr711L1l' pw9wuw~u,'i, ("l"l"'-fltn1.'il ./ ,n'ilf, 

,jw~11Ln1..f), brr"r'JnL,I' 'f.rn (f.'i,zn1.Je ,lfl'i,nl"f''""'Jf,'i, /;)1 

2) />rw~w'i, r.b'l.ml1J, zwrd,f ,u'i, 'lh•1.f. ( brp r.wzi/f, l,'i, 1Un'i1,jnL1f r.t,,, 

rw1L/r~IU~w'i, ~nrn1.Um'iibre)1 ~-"'L"{Jw'i, r'ilfdw5.p.[! 'i,,,,.,'i,'i, J; , J,'ilt nr 'ilw 

'""l''I 'lb"'f.p.n1. ,I, .IJ,w1'i. -1hur.p. I; r.wz ,JJ, wn'i,bl 'i,wl.. r.t,7rwtft/rl1w~,u'i, 

~nrnwur'bbre, w1ul.5-.p'il' Fbn'i.n1.lf,J, r.w,JwuwrnL.re 'lrbt f,/;u,/,._l"'l urL·u

.f." ,J' 

npurb'I. Eh1-'ii a-a ~ur11,Jwr).p_J,5 .ff,'i.tl.. 3-3 ~urr,Jw.t,el!. b'l.w.t r.t,7pw,J-
LJ,~,u~w'i, ~nrnLuur'ilbrJ, 'fnL,I ,up'i, I;, . 

~J,'Ji'IU1L/r~,uf1w'b fnrmum'ilbre 'lrb'i..p. 2.r/r zwrd,f ,u'i, - "'-'1.'J.ill.fd,w,I p, 

wi/_w'lw'iJnL.f1 WrlU'f'1'-flJn1.'i,'i,brJ, w'i,'i,zw'i,n,fl,w'i, UJWur-6.wnn,j ~nr111.uur

'i,bre f,,uz,JJ, tb'i,.p_ ,un'i,m.ft IJ.JUUJJ,un,J, ~nL'i,b'i,w'iJ,e~ Jmur.p_J,, Wnw2_f,'i, 

54 
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Ai=0,0247; ), = 0,0301; A3 = 0,0286, 

S1,'1."''lrkL"'{ [il,f_wJt,'i. wrcfl,.f!'i.hrp, quu,w'i.w'i..f!' 

V3 = \ Ji 2,9,81,6 

... /1 +o,5 (0,1~)4+ 0,0247 ~c~)4 
JI 0•20 0,25 0,25 + 0,375 (~)

4 + 
0,125 

~~~~~F~~~v~2~. 9~,s~1~- 6~· ============- 10,sli + 0,0301 35 ( 0,15)" + = ~,62 =l,935 tf; 
0,125 ~ 0,193 + 0,0286 50 

0,15 

l; l.[![! qlfr 'i, t,' 

nd:! 
Q 3 " 0,15~ 

= -4 V3= 4 • l,935 = 0,0341 uaNr~ = 34,1 iNr~: 

~=0,191 ~ t,2 ( )4 
2g 0,125 = 0,395 tf, 

Vi ( 0 15 )
4 

~0,191 0:25 =0,025 tf: 

l) h., . 0,5,0,025=0,0l 11', 

2) hn =0,0247.~. 0 025-o 4n 
0,25 ' - , ;;, tf, 

56 

3) h,, = 0,375 ,0,395 = 0,15 tf, 

35 
4) h1 =0,0301·-· 0,395 =3,33 tf: 

2 0,125 

ti) h 1= 0,193. 0,194 = 0,04 tf, 

f;) h1 = 0,0286. ~ ,0,194 = L82 tf: 
3 0,15 . 

•1..hn..f,'i, "f_UI JJ' u,'i,f, pw1_wrwrnLJ' [! qu1rn'f. !; r,,u'i,'/fUW'i,UIL UU,nL'fJ' Ul'j, 

J'f,2._n91 

Sb'f.W'f/'J.ln,f_ uulJwl qu,r,[w,J-.f.fr9 wnwp_ i.'l_wJ pnlnr r.fr'lr"'4.Lfrqw-

4w'i. qr1rnLu1n'i.hrf, 'f"LJ'wrl! H-H 'fJf9 thr.f.k, qwnnL9nLJ' h'i..e frru•• 

/[w'i, r.h'l_nLqf f;'i,kr'ffWJ/r 'ff,}{! ('i,q, 8-1 p)1 ff/1Jn1.r1Jf/,u,ru1qw'i, 'ffrJf! 

4wnnL9nLJ' b'i..[! rnb'l_"''lrbln1 !;'i.br'tf"'lf 't,J-fr9 wrwqm.fil111L'i.'i.lrrfr pwrA

r"'fdtnL'i.'i.br/r tw,f,(! 'J/,"i/r 'i,br.f./,_ /,_ UIW'i.nLJ' 'l'IL'fWr.bn 'i.rw'i.1 

"l1J.·,,_nJb1nrwqw'i, 'lfJl! f,,r1'1_n,[wqf, ,[hrp_nLJ' 4r.wu'i.f, f,,n'I_n,[wqf, 

JIJnu,'i,9.[!f'i,, b[Jh WJ'i, r_W'l_flr'/wq9i/.nLJ' !; 1f[il'i.ntnr1nf, r,J;,n, f,uq h[ilk 

w1'i. 1_LnwilnL.r !; w,[w,,.w'i.n,[, "'"iw /rrn'I_n,[wqf, ,[hr2._mJ' t/r Lfi'i.f, J'e[il

'i.11Lnr1nw1/r'b f.'i.z11LJ', "'IL w,[w,,.w'i.f, J'wqhrkllLJfil/r pwrArnLfilJw'i, l_w,f,r1,[ 

'nf1'i./r r.wqwn_'i.z11LJ', nrf,'i, /,_ "f"LII.[! !; r.wu'i.f, "flk,,_11J'l,1nrwf1wil 'ffJ(!t 

flL'i,k'i,u,ln,f_ "f_Jh'l.11J'h1nrwqw'i. 'fflq(!, qwrn'l b'i,J! 9w'i.qw9wJ r.wtn* 

t/_wJnuf nrnzhl n_'i,zJ' u,'i, J'hqnL{J JIIL 'i,(!l </,Jwqrf9 hrk1nJ' !; J nr /irwqw'i, 

r.b'll1L4/r '1/,"i.f!nLJ' 2- r'/ r.wm,f_wJnLJ' pw9wu,uqw'i, "flk'lnJ'hmrwqw'i, 

rwr.!.rnL(J111L'i. , w1u/r'i..[!'i,' ,[wqnLnLJ' lP urnw2_w'i.11LJ'1 

lui'J,f,(' 8-21 '/,JwqrnLJ' 9"LJ9 u1rt/_wJ uf,mnhJ'p r.wJ'wr r.wz,{b[ 

ht.[![!, qumnL9bL !;ilkrq/rw1/r £. "ilb,,_n,fbu,rwqw'i. 't,thre f,1hw1wqw'i. k 

firwqw'i. r,1,'1.,,dt'i.krf, r,u,.rwr1 

Sr1_wJ bi-' H =4 ,0 tf, d1 = 100 tftf, d2 =75 tftf, /1 =50 tf, l2= 
= 10 U, ,f,wqw'i./1 rw9i/.wqnLfil1m'be' 1/ 9.I hln'l.n,[wqtkrl! "in'l_"iW,nf,9 b'i.t 

'1/,um.' Q,r.'f=39,l l/~pq, Ot-r=lL22 1/'1.pq: 

lui'J,f,(' 8-3, 'rb'i.u,rn'i.wf,rnLJU "l.nJ'"il! Q = 20 tNrli bu !; J''lm.J' 

Ho= 25 tf pwrArr1Lfil 1w'i. 4.rw 'tm'i.tf.n'l. 2..rw,{w,,.w'i.[!t tkr,)-JJ'w'i, r.w

,r wq"'r'll! qw,,_J' ,[wJ !; 9w'i.9f,9, r.wqw1u1rA qw,f,m-1rfr9 1,_ d1 = 150 tftf. 
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H 
' 

lJ~===~~,t,==wlf~wl,~ 
__. ___ _, L,,d, l ,. d. , ff/u,m.' H = 30,36 u: 

a, 

58 ff/win.' Q . V0,4 tNr~: 

hlt?-l•f 8-6, lltin;_bi A 1... B 
u11/"''l"''i,'i,1, rJ, ,1 t,p_£. p_rJ, ,r "'Y"'r- ff 

8 

'l-u,'fi1bpf, u,'i,r,pu,cf/,z u, mu,ppbpnL/Jtm-'i,[! , npf, 'l-/;"f.[!.n,_,/ d = 500 lftf 
u,pu,,/ Ul'fJ-n,J_ J.. l = 300 if f!'i,'l-r,u,'i,nLp bpqwpnL[IJw'i, "fn'f.UfWmb 'l-JttLqhp[! 

ft/Jn'lu,rftJ, Q = 0,5 tf3Npq b[.[!. I Sp,J_u,J I; '1-l"Lqbpf, ~ttpu,9,/u,'i, zwnw-

1.P'll!' R = 1,0 if £. fth'i,mp11'i,u,ftw'i, w'i,qJnL'i,[!' <t= 90°, 

lJu,nm!Jbl l;'i,br'f""''" I,_ "ilb'ln,l/unpu,ftu,'i, 'l.tbp[!l 

fT/,,,.,. .' H = 4,56 tf: 

lut?-/>f 8 - 7, U.qw'lu,'i,f,'i,, npf, ,fb2_ p_rJ, funrm/J1m'i,'i, I; h=l.0 if, 

tlL'J'l"'at,., 'J-Pf.[!.n,f r,u,p_n[''l-"'P"'r ,lf,"','11.w.t J,'i, d1 ~ 100 tfif, d2 = 50 tftf 
1t1pw1f W'f.tbpn,J_, 11 = 3,0 if, 12 = 5 ,o U /,·pqwpnLfJ"JffL 'i,'i,/;pn,/ "fll'["fUIUI/, 

/u n'[n,j_ iufi,l,p I 

llrnzbt ' ' U!-f!. £. qwnnL9bl l;'i,br'fP"'l" 

8 tlL ,'J IIL ,/ 1 l;'i,br'ffiw1f, J.. "fl/,·-

'/_n,/bu,pw/11u'i, 'lJ-bp[! y1unnL9b[f,u 

'i,,,,,,'i,_9 0/''ff,'i,wu,'i,b re mh 'l"''frb l 

/un'l,11/wyf, u,,iu,'i,9.[!.f,'i, nL'f'f."'r,"'l...,9 

IIL '['[11L{tJ till,/ p: 

___ ,r_--\ 

.-~::"'5:~=~------,il H 

llt""ibu , H-H 'ffiJ-r.. uf,umb,IJ, 

IIL'J'l"'df,'l u,,iw'i,9.[!.f,9 r.bnu,9,J_wJ- I; H 
H - /1 tw,f,n,f_ I.. l1wrinmr..,,,mf, P"lnr 

l1mr,f_wJ.[!.'i,l,rJ, ,lf,p_f,'i, uiluwftw,,wr 
l;'i,bp'ff,w'i,bp[!, bpp qnpmum'i,bre 

r. t.U;_,j_f, l_b'i, wn'i,,f_nLJ'I 1/npmum'i,bp[! 

t,u,z,J_/1 wn'i,b[NL 'f/,"f.[!.Nd~l;'i,/,p'ff,w1J, 

'lfi.te (t.,uz ,J_w<t ::.nrJ,'lntwqw'i, nt'f.

'fnLfll"''' p nL'f.'l"'dJ,'l t.Unw'i,9~J,9} 

H - H }'l.tJ,9 r.1,n.,,,9,f_w<t fttf,'i,f, t.J,r 

ptu,f_tf,ftwftu,'i, ftnpnw,n'i,I, pf, l_ w,f,11,f_ I 
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ffJ1hpJ'binrw'tw'ii ,t,J-e i,uu,u,"i,u,"i,.[! l;'iihr'IP"'JP qJ-f,g 'lh"fp IIU['l"'"i 
v2 

at,, wnw'ils.pf! mb'llU'lrhL,,.J-
2 

~f, t"',f,",Jt 
g . 

,qll,'lnJ'bmrw'tw'ii P"'rarnL{dJnL"i,"i,bre t.wz,JbLf,u "lbin.e I; nrnzbL 

"fJb'l_ffJ'bmrw'tw'iJ qJ-f, /,Jmw,JnrnL(tlJnL"i,f! "l filb J'f,"i,tk_ /un'ln,Jwltf,' 

,unw'ii9.[![!1 wu br~rwtw,f,iu~,u"i, pwrarnLftlJnL'ii'i,b1,f, qf,J-e, "N! i,w'i,9'i,f/ 

.r,,,rfr'l."'iif, 'iiltwmJ'auJ'p 450_/r mw~ ( .[!Ulr;,t, · "r e'ii,jt.auilmr 1;r;,1.r,frw1frs.' 

"'bm.e 1; t.w'iibl 'iiw£. 'IPr.P.P "lnmb'iisfr"'L l;'iibrqfrw'ii 1.,_ ~f,'1,binM l;'iibr

,t,w'ii, "r"lbu'l.f, ,/'i,u,9nr'l"uf J'"i,u, l.'iiz,/u,"i, "l",nb'i,gf,wl l;ilbrqf,w'ii), 

"'"'u,·' Q = 11,s iNp~: 

RJ"i?-111' 8-81 brlt'1L w,Jw'f.,u'i,'i,br, nrn'iig r.nrJ,'l_n'iJ"i,urf, lnlUrp.brnL

filJr,L 'i,"i, H = 4,0 U, Jf,w9,JauJ- b"i, "l"'l"l"'"'b Jur,'ln',Jau'trr,J1 Uf,tf,n'iif, w.fb

"i,,up,urar ~bu,/! t.wz,J,uJ- ,Jbrf,'i, t.rrrfr'l."'i,fi,'I , 'l,n"i,,Jnuf I; h=4,0 d' paura

rnLf'J,u'i, ,Jrw; hJn'lniJ.iul1f, •/r,u 'lr,JwJ I; ,f,iu'tw'ii, "rP p.iu9,Jau61nfi1iu'i, 
iuumf,l.w"i,'i, I; 5/81 

~,uz,Jhl /un'lr,,Jw~nq filn'liurlt,Jn'l buf! £. ltmnm.gbl l;"i,£·r,frw1f, nr. 

"flb11.nJ'bu1rw't,u"i, qJ-bre, b/iJb Jur,'J.n,fu,//f, mrwJ'wqJ,J"i, I; d = 125 UU, 
bpl1wrmf'111L'iif!' lAc = 140 tf: llrnzbl qwi,,nnule B ltbmnLJ', 1,p1, JAB= 
=50 d': 

Rln'J.niJ.w'tf, ~nrw9J'au'i, l1nrnrnm'iibrl! ,u"i,,n£ub11 

f/}u,,n,' Q=l7,0 1/ll.p~: h,.,=5,23 d': 

B hJt?-111' 8-91 ll.,[,u'l.w'iiJ,9 t"'rl! 
wr,n,u/,r,'111LJ' ,- "r,"i,u,i,,u"i, "i,b'J.w9n']_ 

Jun'ln,Jiu~n,J, "l'P J' nw•.[!P l,_ b l.f!P 

Ulf'"'J' mq<tbr'ii l,'ii D 1 £. D ?. 1 hln'ln,Jwl1f, 

br'twrnLfi111L'iJJ! f,,u,Juwu,r I; l - /11 f,u~ 

l.'iizmJ' e' H-[11 
t.t, 8-8 f_u'u7rf• ~wz,Jbl btJ!l'. £. uu,u,'ilwl l;'iib1,-

'lfriu1f, nL ''itb11.nJ'bmrwl1iu'i, 'fJLrfr r,.,.,_ 
,Juwwr11LJ'"i,b rf!, f!"i,lf'IL 'i,b[n,J_ f1nrm.um'iJl,pf, /, qnrJ-1ui,J,9[!_ r.wuu, UIWIIL'i,I 

(11L6nLJ'l <J•rb"i1.[! phn'imL[/1[1 /,,u1[1UUUlf'11LJ'f! 3- -a £_ 2-2 i,u1r,JwJ.p

"i,brj1 t.wJ'iur1 

"f'U1b'J.fr9 f!'ii'lnL'iibln,J Va= o'. ~u,niu'i,,u"i,.e' 
60 

( IU) 

( p)' 

2 4 l 2( )4 
Vz D2 .. V2 D2 ).. --

l:.h = t , - -- + o 2g ' 
1 2g ~ - 'o 
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Ex= ( z + l + .:'..:._) _ 
pg 2g X - H -h,~' 

2{ E1= H - 2 t, (EL)4 

2g D1 
+ 0 _24 . l. A/ GD 

4 (D, - D,) D, ) [ [ 1-(1-~: ) ; ]' -

- 1 ]}, 

62 

l;'ilbr'lf"'lf t,_ ,.,,,, .. ,_,,Jb,nru,ltu,'i, 'l,}brJ, f.u,,Jwuu,rm .. Jf,9 krJ..,,,.,f t, np 
'kpw'kJ! Uf."'P"'P"['khr b'ili .. 

fu"i,?,J,f 8-_101 Uju~9[! tJ = _2,0 tl'Npq f,u,,Ju,uu,pu,t_w,fr "'I'"''fnL

f11wJp zwpJ,fn~.J t- 100 UU inrwJw'ff,,} nL'iJk9t1'[ "'f"_'f"'fUIU1/, /un'[n,fw

lfm.J, "Pl! fJkJ!,JUI,} t f.11rJ,p'ilf, 'klfwmJ wJ p <Z = 30° u,'i,lftu,'i, mwlf I,_ 

[!'i,lf'f,/,Ju,,} t r._rf, Jl,2._ h = 1,0 U funrmfi11u,Jpt '1wnnL9k[ t,'iJbr'ffUl/f, I,_ 

,.,_,1,,,_,,Jbmpu,J1u,'i, 'lrfbrl!' 

ll}u,u,,' Ex= - ,0,102- 0,0654 x (u), 

£!. = 0,695 - 0,556 X ( u), 
pg ~-

lut?-/if s - 11, !imre A ,f,w'i ..,4.,,,,,_,,,'iJt,9 , nrmb'l it"' p= 
=0,1 lflflw {.'i,z·,n.r, f.nunLJ t 7-b,.,_t, B w,Ju,qu,'i,(!l Sr,Ju,J b'i, u,,Jw

,,_..,'i,'iikp[! JJ,u,9"i,n7_ Uf."'l"'fUIUll, fun'fn,Ju,lf_'i,brJ, brlfu,rm/rJJnL'i,'i,/,p[!' [1 = 

- ---__---::-_·~ ----

d, ,l, d2,l, 

. . 

t+. 8-10 fw'i.i'll'i" tt, 8-11 fu"iuu•/i• 

= 50 if, /9 = 60 u I.,_ mrwJu,'lJ-hre' d1 == 50 uu, d2 = 100 tftl': ~rl• 
/11npnL[rl11n'i,'i,bp[! ,frwlf I,_ P"'9 "'""''l.u,'i,'i,brnLJ .J'i,11uf b'i, t,u,u,nu,u,m'i, ,._ 

r,..,4...,u"'r b'il H1 ~ ~,o u, H2 = 3,0 u: 
"\'1u,nm9kt t'ilkr'lfr"'lf IIL ,.,_,bqnJb,npu,lfw'il 'ld-brl! IL nrnzkt bl.Qi!' 

fTJ..,u,,' Q =4 ,09 1N11li= 



64 

w.} 

~ -- -: 1 
~ 

t 

P) 

d, 

. dz 

f,t. B-12 f,,"b'll'f•: 

lot?-/>{' 9-1, ~ra1,J_w'lw'i,f,9 p_m-r'k wr111wt:.11u11uf l: 1[9w,f_,n'1.n1/, 

H = 0,5 if f:.wu111w111nL'i, l,.'i,z,lw'i, 111wl[: 

flrnzbt' 1) f,'i,t"lfruf,'
0 

X t:.bna1,f_nrmfl1w'i, ,f_rw zft/11!. l[t:.w111,J_f, f:.w111a1-

"'' t:./1111, nr'i, ,u'i,9,ff,9 q111'i,,f_11LJ' l: h = LO if 'i,br~"-, 2) f,'i,t"lfrur h-f, 
11-h"fJ1llL,f X-f!. 'ftft"i1f, ,fu,~uf,Jnuf, bf1b 2.rf, 1fiu"Ulr'JW'IJ!. ,f'i,u, /:,,uuu,w-

ll111L'i,l 

'"'"'.' 1) _x=l ,15 if, 2) h=0,75 if, Xmax=L23 tl': 

/ol,'}-/>{' 9-2: ~nLf[!_ H -6.'i,z,/ 111'i, 111wll wr111wf:.nunLJ' l: u,'i,n[ilf, /:,u,

uuul[f,'i, q111'i,,f_n11. D 111rwJ'wqJ-n,f_ a1'i,9 ~t,9 , 

n,mzbl zf,{rlf, mrwJ'u,qJ-f, ,f_,n,f_,nfuJ'w'i, orf,'kw1w,f_,na.fl111a.'be1. 
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!9 
tl,o fm/r1d1qn 1 J''"f,br Jm!''"':t 

w1ql'I_.GmbmJm ilr-.u'1Jm,z;m1, ,f1'1_.u7rnnt/G 11,i/lm"..ml-1, 18-6 J.J-1,'IJI/ 

I 
-i-... --

1 H 

(I-

l/ 

J 
Jl 0'1 =7 i/"f,Gmt/r "..i/'1m,nm':t t/flu"..m qflq 

,iJGu1t/J'P11/ml'l_.mJ'mp l'l_.mJ''1Jmrnml, i/£lu11,m '!.41 

-ml'l_.m1b buGq11,w V'(ll!}7uJun/ Jl O'<': = H m11, 

-mJifu,J,'1 rmbl'l_.m ~t/"..mlf, tt,-(J J,J-l,'1./1/. 

,G4ifGl'l_.m "f,u,nm/n '1mJmd buGq11,w .rt/bmrmJ,n JlJl OS= p 
Luf,"..rnb mJ"f, t/'1m,nm';j ~ rw"f,Jmurm'1 iJ rwnu';/murJm t/110 :Jl O'<': = q,.:-t 
.rm/rrb'1"..il 1qr t/du"..m il'1m"f,uLufl/. !Jl 0'!; = H 'i 0'1 :a ,"..!/ l'I_.Jq,J,m7 

t/du"..m 'ld'I ,iJGu1t/rm'1m11,mrmp l'l_.mr1,Jmrnmi. f,t/J1 ,f£lu"..m 1q"luJu 

1'1m/ruLun/ bu"f, 

-G'1m£JuLm':t ,nq';J ,fu,Ju1u"..iJJ• 1 fm"f,Gq1t/ 1qr mJ".. Jmrm'J wlm11,mur" 

il'1q l'l_.mpnu';Jm,nJm l'l_.w,nm,n,rm';J Gt/1'1_.m"bm"f,m '1m,t, t~-6 J.J-/,'1,/1/. 

1Gt/~m'Jt/r l1Jmu,, 

-ml, fni"f,f,°lm';j •,f-"H 6'0 t/"..nm'J'1 il'1m£Jm'1m !' uur'l';J Gt/Gu1t/rm~ml'l_.m J' 
-mp "...mifl"..t/ .., rwum'1mur 4"f,urmurnm"J'1 '1m-l.Jm'1m r •H .'1"t/ln 1"...J 

· 1'1-.uLq<;t "f,uil'l-,,_ ".. -.uu,, 

-murnm"J ftd]l/1 S'O= b 1 rw"f,Gl~ Gt/-.,J'lr il11m'1ms :JI 8'0= a ,il'f,f-l, 

g......_,_([---
11 

._. _ _l, 
H 

99 

I 
H 

-mrmJrn_ 'Jl <':'I= H ~ l'l_.l'l_.'JUliJ-.uJpJmJ 

,fum'1ms 1il'Gl'l_.m "f,ufbm rmJ,n JlJl S<': = 
=P m'1 rwn'1'1 "..mll!}-.uJpJmJ ,fum'1mur 

'1Jm,nm-l, "..t/1ml'l_.m1'6 tf-6 J.J-/,'1,.11/. 

1,,0~ ,(Jf J'"'P t, = l ;urmfJ, 

:jl O'Z = H ,ill'l_.wlpj .. uJunJ t/J1 
'zJl !/~'~ 1 1'1_.nqJq'1m !' ,fl'l_.m"bm"f,,,, r,dq , rwil'ln'II, "..mll!}wJ-1, GmJ "f,,fJ1 

t/lt/ur"..'lr iJGu1i/rm'1ml'l_.mJ'mp 11,rnr'1Jmurm-l. rt/ill t/1'1_.m"bm"f,m l'l"luJu 

t1t/ur"..qr "f,ufbm pmJur 

J'Jl SI= p ~ fm"f,JI, "'"!' i/'1murm'J i/"..m"bm"f,mJ0 tr,-6 J.J-t,'1,/1/. 

'SLO'O =3 '99'0 = ~ 'SS9'0 = -rl 'S96'0 = Ji ,'"'mlb 
u1J'l"..Gt/'1mfJub l'l_.mpnu':tmrnJm ly"luJu 

:.rn ~S'g=A _;1p 

-w'111,m i/p)i/"l rnJ"f, l'l_.rnlpf-,,,Ju"f,mu'l'J Jln 0!; = X 'c.Jln 00<":01 = M. · ,iJlm"f, 
,4J1,,,_4 c-6 ·h ,4,11,,,_n/ r:-B ·h 

---- ---...... 

p 

--- .--

-mf ,fJ1 fm"f,nu';jrnrnJm J'7Ul'l_.ml'1J1m"f, ZI = t:'Jljl S<': = p · ,ilfi/bmpmJrn 

t/ifG"..m 'Jln 8S = H-,ilrw"l"..y. "..mrnu<;tmurJm ,JJq11,11,-.ulif-,,,f'I!' 1ml-.,ur'l'J 

"..'I fm"f,,J,m 1 '1m"..m J'"'P ,fpJu,J, fm"f,Jmu,m'1 ,Im J'ffl';j w1q"luJu iJJ'l'!G,f'1 

-mfJub l'l_.mJ'nu~mrnJm ,fifG11,m Ju7'1 "f,urnmln '1mJm:J 111-6 J.J,i'J.11/ 



/i'i,J_"f.f_,up- r.wu111wu,n1_'i, f;.'i,2_,lw'i, "'"'¥ "lb"'~ !; UIWL O'ff!, nr"l.'""l" 

'fUIU1Ulr~"'-"{! ¥UIU1Wr,f_J, 4 w'i,'lu,,f wi/hlf, wr"'.'f• /,fill, f,/,'l_t1L¥f, /unrr,1_

fil1nL'i,f!. 9J,uuibn'i,nL,! r.w4wuwr !; H = 2,0 tl': 

ff/uiui, ' p=69,0 lJ.~w: 

/u"i'J,f,I' 9-91 ~rwJpwrnLJ' t_rJ, t}u,,f_wlJ, /,_ /unrnLfJJw'i, ¥"'"ff! pw

,J.wrwr -G.2_uwLfJ1wJ'p wruiwr.w,ur,f_nL,! !; W=50000 H2 (tf3) r.w,Jwuw~ 

rnuln,J.1 . 

llrn2.b1 2.r,uJ'pwr/r 11 wuiwr~Jw'i.i dw,fw'i,w¥wJ'f,t_nse H1 = 18 u ,f,u-

~"'r'l"'~f,9 ,!f,'i.itk H2=8,0 tf ""'¥Wr'f"'¥/!J bfJb 2.rw1fpwr /dm,f,,fn'l 

'lburJ, bu.'i, t q = 5 u3NplJ., 1_,u¥ 2.r"'"P111re 'l-"'"'"'r¥if"._,r t d=1000 uu 
mrwJ'wqf_,t} lz. l=3,0 U br¥wrnLfi1Jt1L'i, l1L'i,b9n'l_ f,IUllrW¥utJ{_,'i, 1u'i19.en1[: 

~r"'"P"'J'"L" J,1nrm-fi!JnL'i,'i,brl! r.w2.,J.,Jwtt /;'i, w'i,9.ef, wnw'i.i9.ef,9 1 

"lw111,' T ~ 29 or: 

' 
w,J_w'l.w'i,f,9 Ls,Jn._,r · !; B w,Jw'l"''i,f!, nrn'i,9 

tu11J,br'i, h'i,' H1 X B1 X L1=6 X 30 X 50 ua 
,._ H2 X B2 X L2=3 X 80 X 150 1£3: 

f,'i,l.J!"'~'i, dw,! ,u'i,w¥fi9 f,l,,nn w,Jw• 

qw'i,'i,hrnLJ 2.r/r ""'¥"'r'f"'¥'i,hrf! /{,w · 

,J_wuwr,f_b'i,, hfib Lsn1..J I! ¥"'"'"'r,JnL,! I 

d = 100 uu "'r"'""''lttn,J I,_ l = 5 1 

br¥•urnL/iJ JW,f p /u n11.n,Jw¥f, Jf,2_ n9n,f_ 1 

ff/wm,' T=65,5 dwtf: 

br¥"'r"'-film'i, ,,._'i,b9n11. 5 r.nr/_,qn'i.iwl1w'i.i "l"'l."l."'1111, fun11.n4.w¥'i,hrn,J, 

nrn'i,,e w,Jw.,.w'i, l,'i, J'm'i,m.J' ',wu,w¥l'9 h= 2,0 tf pwrarmfl1w'i, ,[rw : 

llrn2.bl w,[w.,.w'i,f, l!JJ'w'i, dwJw'i1w¥u,J'f,2_n9e 1f,wl1w'i,'i,brf, u•J,4. 

P"'.'J ,[f_,-G.w/Jf, '11,"I..J!"LJ' 1 

ff/wui.' T~6 -. dwJ'1 

lut'}f,f' 9 - 12, ll,[,,,,,9 1_,umh,,"i,e, "f'f, tw,J,b1,'i.i b'i.i' D=l;s u ,._ l= 

-:-:.LO tf, Ls,Jwtt !; rrn1/: !J[wml,n'i.iJ! '1'""'"'r¥1."._J' !; d=50 tftf uirwJw

'lf_,J- nL'i1k9n'J l19w1f,n'l_/_, J{_,fntJn,J.1 
fl rnz.hl 9[111u,/,n,_'i,f, 'J-lUUIU1rf1J' u,'i, dw,I w'i,wf1w1f f,f " ,'Jf! I 

·.~0 
.t==-d t 

Jut'J,f,I' 9-13, llrn2.hL D = 0,6 u uirwJw'lf_,J ,,._5,1,9"'1.' 2.rn,J. Ll!s

,Jwtt 'l'i,'1-f, '1"'Ul"'r¥J'w'i, Ju,,fu,'i,u,¥w,!f,p_n9[!, b[ilb 'i,rw f.w11rw¥f_,'i, u,wr

,JwJ !; d = 15 uu mrwJ'w'lttn,J ¥L"r w'i.i9.e1 

lot'}f,I' 9-141 ''L"r w,J.w.,.w'i,f, /ll,'i,u,l,n'i,nLJ' ¥"' q=5,0 1N11li bl.J! 

,,._'i,h9n11. zwmr,J.w'i,1 ll,Jw.,.w'i.if,9 2."'rl! r.hnu19,f_r1LJ' !; ',wu,w¥{_,9 0 ,2 tl' 
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pu,rd.rnLp,,u'i, ,(rw 'fu,'iJ,{n'[_, d=50 UU . u,ru,Junjf,J nL'i,h9n'[_ /,. [=15 UU 
br'twrnLfl 1w,f p {utr'[_tr,(iu/1n,f t 

/>'i,l_ "f f,ut,• u,uf,J ,u'i,,u Jf,'i, /unrnL[il 1nL'i,_ 'Juurw9,(f, 2.rw,(w'f.;;;'i,,IL,f t 

lot?-N' 9_ 15, ~r"''i"''l."''iif! 

P"''l.Y"'9w,) t A £. B pwdw'i,JnL'i,IJ.

'i,/.rf,9, nrn'ii,e r.w'l.nr7wy9,fm . .r b'i, 

f,u,u,wljf,9 h_:_o,2 tf P"'rd.rnLfil,w'i, 

'ir"' 'lur'i,,(n'l. d=lOO tftf urr,,,,r ,,,_ 

'IP,) nL'iib9n'l. iu'i,9,en,(1 A pwdu,'i,

,f nL'ii,e'i, t L9,{11L,l q=lO 1Nr 4 f,u,u-
u,,uu,n, 'i, "LJ.!' 

~rw,(w'l.1u'i,f, 7wurwrlj ,(f,6.wljf,9 15 l}p q f,J.u,n f,'iit"l.f.uf,"' ,r iuyiur

'l"'Y'iibr 't1f,'i,L 'ii A t.. B pwdw'ii.r n1.'ii.e'iib rn1..r, k[ilb 'iirw-;,9 .,_.,,lbl,ulf,'ii 
Jwljhrbu'iiht,'i, b'i,' QA= 50 '}tl°2, Q 8 = 150 '}tf21 

T 

Z11 

.t ,q 

-
({/wur.' ZA::::;; 0,263 tf, Zs=0,0123 tf: 

{111.JnL,ll A pwdw'i,,lnL'ii.p.r 'flU

u,wrlj ,(f,6.u,ljf,9 ,lf,'i,lt.. w'i,9.[!f, ,fw1Lwr

p1ljp l9i/h[trL f,u,,f iur ""',uf,,u'i,2_,ff, 

T QAh 50 ,2,0 
I =-·-q-=~=10,0 qp4: 

lf'iiw9wJ T2 =15 - 10= 5 ~pq 
d,,,,f u,'i,wljm . .r f."Lrl! Ls,(nL.r t fill/ A /,_ 
[ab' B pwdw'ii,r m.'i,,ep, llrnzb'i,l!, filu .,,

1
,1 

dw,l iu'iimljwJf,2_n gmJ' f,'iit "lf,uf, J' u,ljwr

'l"'Y 'L~wuu,iuur,(f, A pwdw'iiJ'm'ii,en1.J', 1-rw r,..,,r,,,r a,ur,(h'ii.e ,f,n,f,n
Jr,,uyu,'ii ii,.'i,z,lw'i, 'lb"l,en1.J ,ururwr.nuJ'u,'i, pw'iiwd.kf,9' 

2Q [ . _1- .r-] t= A - - - l v H. - r H1 
!-Lw{2g VH1 -VH2+ VH~ n{_ 1- , 

H. - } H2 

"rurb'l. H1 = O uf, ulj'lP'iiwyiu'i, J' w'twr'l"'Y-;, t, t.wz,(,(,,,J w'i,s,ef, 
wnu,'i,9 j!f,91 

70 H2 =ZA - h 2.rf, ""'""'rp•lj'ii t t du,Jw'iiwljwJ'f,2_n9f, ,(br2.11LJ1 

H. - ,,,1-;, ,,.,,t:,,r w'iiw1t,'ii J' u,ljwr'l u,lj'ii t, brp ;,,ru,wt;nui/n'l. btl!l! t;w 

,(wuu,r,(n1.J' t J't1LU11J. 'l"rJn,,_ q "L.ef,'iit 

V H.-'ii nrnz,{nLJ t f,/;u,/,_lu,l 'thr"l· 

y H. = · __ q_ = o,ol = 0,465 u't2, 
fJ,W {2g 0,62 . .2.- 0,12 v· f9,62 

4 

- 2 -0,5 r--[- v' zA - h +o,465 ln o,465 --1 
0,62, : 0,12} 19,62 0,465- V ZA-h 

ljwJ 

t=46,5 (-VzA · h+0,465 ln °• 465 
)=5,0 ~pq.: 

0,465- { ZA -h 

lJ.1u f,,u,fwuwrJu,'i, ZA - h w'iit;iulu,l! ljwrl;Jfa t nrnzhl ,f,'iiurrktnt 

Jb(an7n,(, u,u,ln,( ZA-h-f,'ii 1jwJw1wljw'ii· wrtlb,e'iibr' ,ff,'i,l_t.. t-'ii l!'i,'lnL

'i,f, t = T9. = 5 tl_pq wrdu,e, 

ZA-h {zA-h 
. o,465 I 0,465 t y-ln 

0,465- ZA-h l r--
0,465 - } ZA- h 

0,1 0,314 3,07 1,122 9,55 

0,07 0,264 2,32 0,8416 5,90 

0,06 0,245 2,12 - 0,7514 ' 4, 88 

0,062 0,249 2,15 0,7655 4,90 

0,063 0,251 2,17 0,7747 5,08 

U.1uurb'l.f,9 pm,(wrwr 6.zur-,,Lf!,w.!p ZA-h=0,063 tf, f,ulj ZA =D,063+ 
+ 0,2 = 0,263 tf, B pmdw'i,JnL'ii.[!f, funrnLfil1r1L'ii[! nrnzhtnL t:,,,,Ju,r 
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/ul.,'},f,,. 9-16: llrnzbl ,[wf:,w'i,f, u,w~f,9 wpurwr:.nun'l. bl,/!/!• b[ilb 

,J_wr:.w'iif, pw9,J_wJIJ'i, t a= 0,9 tf, 1wJ"im~[il1ttL'i.e' b = 5,0 tf, f,u~ 1-rP 

fun1111,[rl1"L 'iie ,J_u.,r:.wtf,9 wnwp_' H = 6,0 tf: 

"Vo -

. t't, 9-16, 9-17 I, 9-18 

fu'b'lf,r'b "r/11 

/ul,'},f,{' 9-17: 1.wrfil qwr.w'iif,9 w

""'l f,'ii1u1.fouf,~ H JunraL/JJnL'i, "lbui.p. !; 

,,,'i,b'iiw1, "r"lLu'l/' a= 0,5 u pwy,[wJJ!J, 

I.,_ b = 6,0 tf l"'J'i,n,(iJJw'ii '1-b"iJ!"LJ' /Jn

'l."'r~,{n7. bl/JC 1fo'i,f, Q = 15 u3}4pq: 
. ' 

t//wur.' H = 4,05 tf: 

lut'tf,f' 9-181 f,'i,llJ"'-;,,,·q "lbu,.p. t 
pwr!rw9tb1 qwr. ... 'iie, "r"ibu'lf, b=8,0 tf 
1w1'iimf11w'ii £.. H = 5,0 u irfo f,rn1•,n{iJ1wt 

'1-b"f.[!_IILJ' [rln'l."'rHP Q = 25 tf3Jtlpq buz 
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<t, l n r 1u s u u \i t r n r 'r 

~rJl tllP<l·llMf(! hJO'l.Otl_lJ.lft,tPnMr 

' lot'),/•(' 10-1: tf/wr'f. p_rJ'nL'l_f! ~Ul'f.J',{,uq !; l= 1250 U br~wrm-

f',w'i, /,. d = 300 UU 111r1uJ'w'f.f,<T nL'iJb9n'l_ "f"'l_"flUU1/, /un7.n,[w~f,9z 

,,..,,l"lfiuf,·'i, ~lf,'i,f, [iln'l.wrH"'l. blJ!I!• b[ilb p_rJ'nL'l.P !;p_,JJ/!' H = 15 u,' 

f//wur.' Q = 118 1/qpq: 

lut'J,t,f 10-2, JlrJ' "'-'1.'1 9w'ii9e pw7.-

11w9w.t t d = 400 tfu urrwJ'w'lf,J, l = 
= 2000 U brf1wrnL/J JttL'i, 111 'i.b9n'l_ Uf11'1_

UJUIU1/, Jun'l.n,{w~f,91 

llrnzbl 9.,;'ii9f, u~'LP"LJ' ~wn:L9,{n'J. 

2.rwn'i.zJ'w'i, wzurwrw~f, pwrAr11L/if1n,'iie' -

YM b[Jb r.wz,[wJf,'i, bu'i, t Q =250 
1/tlp li, f,u~ Ul'f.lU"' (,.'i,zn,J' I! 9w',19f, ,[br

p_ui.J'' Yo ;;:;,, 20 u: 8wt9f, u~'lPfi 'iif,z'ii t 
ZA = 12 20,5 tf, ,[bnf,'ii 'iif,ze' ZB = 1190,0 tf: 

f//wu,.' YA= 15,3 u': 

--:-:.::-:.·. - ·--· - .. , 
H 

d 

I, 

tit. 10-1 jut,,,_,.[,, 

B 
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· /ot'J-N' 10-3: />'i,v,1/ruf' mriuJ'w11Jn,[ "{N'l_"f"'"'b fun'l.n,[wi['i,brfrs 

"f/;u,.p t /JWttnL9hl 1=20000 U hr'twrnLfJ,nL'i, nL'i,U9n'l_ t_rWU,Wrf!> nrf! 

"fhm.p t fln'l."'r't/r Q = 200 1/tlpq bl./!> k(ilh 2.rwur,urfr "¥'1.Pfr IL ,[hrp_f, 

'i,frzbrfr u,u,rpbrnLfil1nL'i,f! 100 U t, fruit IU'l._lUU1 {.'i,znt.J'[' t_rUIU1Ulr/r ,Jhr

f."'-J' "l.bm,e t Lfr'i,f, Yo ;:;;;, 30 If: 

'fw,n.' d1 =500 tl'u, l1 =9122 tl', d2 =450 UU, [2 =10878 tl': 

100.0 
:_---=--

t+ 10-3 fu'i 'll'ft 

/ot'J-N' 10-4: J?rwurwrl! 'tw'lJ',[wJ t "{ll'l_"(UIU1U fun'l.n,[wi['i,hrfr 

"r'tnt. t:.wm,[wJ'i,hrfr9' d1 = 350 tl'tl', i1 = 1200 If, d2 = 250 tl'tl', l2 = 
= 200 tl' z. iu,f,hrn,[1 

llrnzhL [iln'l."'r'tt/.n'l. bl.el!.• b[tlh t.rwurwrfr i,.'i,zn .. J''i., t H = 16,0 tl', 

tl/u,m.' Q = 126 qpq: 

t 
tit, 10-4 fu'i,'l['f I 

/ot'J-/>{' 10-5: l.nr/1'1.n'i,u,'tu,'i, p_rJ'nL'l_f!> ·nrf! 'tw'l.J',[wJ t "(ll'l_"(Ul

u,b fun'l.n,[,ufi,l,rfr9, m.'i,f, l = 500 tl' hr'twr11t.fil1nt.'i.,, d = 150 utl' ,nrw

J' .,,,,t,J IL u,Jpn'l.P_ · hr1twrmfil1u,J'p /:,u,,Jwuiuru,z.iu,f, q ===0,1 ti~pq tl' 
{.u,'i,u,"l.u,rt:,.,,,fr'i, /, l.JJ.' d'i,zmJ' I! A l[hmmJ' t:.w,[wuwr t YA= 30 tl': 

u.'l_lUU1 l,.'i,znLJ'l'. t.rJ'11L1J-/r P"Lnr J'-,,,.,1,rnt.J' "fh"'J! t Lfr'i,f, Yo ;;;;, 20 tl': 1f u,{.'i,2_,/ ,u'i, iu,[w'l.1u'i,f,9 n rnz /:,l,niu,[nrnLfJ l,u'i, ,[rw {.'i,2_mJ' f! ifwn'i,IIL;, t 

1u'i,pw,[wr&Uf' /,. p_rJ'nt.'l_/r J''i,,u9u1,) Ju,uf, "{.'i,znLJ''i., IU"f&U/:,n,[h[nt. /:,u,J',up 

w'i,t:.rwd-bzm t 'l'i,bl "l.nJ'"{t 

llrnzbl ,..,,'i., mb'l_f!, nr,nh'l. "l.bm.p t 'l'i,bl "f"J'"I.I'. {x) , f,'i,z."{bu 'i.,wl.. 

"f"J'"l.fr l,.'i.,znt.J''i., ,, .. blJ!f!l . 
- 'fwm.' x=333 If, H .. =4,2 d', Q"t=33,3 1Npq: 

( m. J ,,._ J', diu'i.,w"l.wrt:.wlfr'i., hL.e.fi 

wnJiw,nt.{il l,u'i, 'll,"I. ,e.mJ' t:.t,'lrw,[J.!,l[w

'tw'i., l[n rnt.um'i:krf, pw'i,iuaJ,. 'i., t' 

( ,u) 

1l'kr fu'i.,'Jr/r t:,,..,J',ul' 'tnt.'i,b'i,.,,'i.,,i!' 

fl 

QM =qx, "rl! l-x /:,u,u,,[wJf, U,r(U'i,'l.f,UJIUJfr'i, b1.e'i., t L, 

Q, = q(l -x), nrl! l-x f,,uu,,J_wJf, {.,u'i,u,"l."'rr.w,fr'i, bl.[!'i, t, 
h, = YA - Yo= 30 - 20 = 10 u fJnLJLWU1rb Lfr t:./r'Jrw•JLfr'twi[w'i., l[n-

1'"' uu,'i, t: 
u.,u ,urd-h ,e.'i1br11. mb'l"''lrktn,f ( IU) t.w,[wuwpJ' ,u'i, J'l,t. l - X hr'tiu

rnt.fil,w'i, ,[rw, /:,fr'lf1&U,Jlfr'twl[w'i, ltnrnt.UU1f! l[umw'i.,1uiJ.e' 

h = q2x2(/-x)[ 1+ q(l - x) + _!_ q2(1-x)a], 
' k2 qx - 3 q2x 2 

Sb'l'"'lr"L"" l_d,[w1f,'i, wrd-b,[!'i,k1•f!, l1uu1iu'i.,u,'i.,,1!' 

lO = O,Ql ,xa (500 - x) [ l + 500- x + _1 (500-x)a] 
29460 X 3 X 

l[wJ' 

· [ ' 500-x 1 (500-x)2 I f 29,46,106 =x2(500-x) 1 +-x- + 3 -x- = (x), 

u.,u /:,,u,fwuwrnLJ'f! Lnt.Jnt.J' b'i.,,/! ,f,'i,urrblnL J'b[tln11n,[, nrf! J., U1f!r-; 

""'" t umnrl.. JU'l_J"'-""'¥" aJ..n,[1 

1500-xl x2(500 - x) I 500-x I ( 500 ~- x y I [ 
J I f(x) X x2 

X 

300 9-104 200 18 ,106 0,667 0,445 1,815 32,6 -106 

400 16,101 100 16 -106 0,25 0,0625 1,271 20,4-106 

333 11,1 .104 167 18,5,106 0,5 0,25 1,583 29,3,106 

U.1u"ff,un,[, pw,[wrwr iz11111LfJJ wJ' p X= 333 tf: 
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J' it "i!"'t-f, nr pn!np IJ.bmbrnui "fbm,e t pwif."'r"'ri/.f, Yo '.;3 20 u "f.lWJ-

"' l!• "'"I."' "1. 11 J"ff, 'l."'P'l"'9r"'J u,i,r,pwdbzm t,.it2_nufe r.wi/_u,uwp IJL[,itf, 
X bpl1wrnLfiJJu,i, ,J_rw b'lu,J r.hrwif.tf,IJ.u,IJ.wit IJ.npm.uuritbpf,it, f,ulJ "L.J!I!' 
IWl'f bplJ.wrnLJil,u,i,f! f,u,J'u,"flWut1Uujuwitn7. t,.u,i,,u,u,upf,,u,f,'i, /, /r"' -
uf,'i,.J!i,' ' l.J! u, ":I 

_O'Y=qx=o,1.333=33,3 iNrli= 

'f!witf, np X f,u,m•lwJ.f, mpw'i,'l.f,urwJf,i ,. r .t 
"I. '-l./Jf! ">Ul"I.WUWp t 'f.rn1f,, W"f.W 

{w} /;u,i/_u,uu,pnuff,9 4umwfw'i,.[!' 

H'Y=.i_ Q;x =1.0,12 . 3333 
3 K2 3-29460 = 4•2 tC: 

lu"i'rf,r 10-6: GpfJ.nL wif.u,'l.u,i,'i,l,r J'f,w91_wJ b'i, J,rwr AB t,_ BC 
"f11'J"f.Wmb /uu7.ni/_wl1itbpni/_, npnit9 l_u,,f,bp'i, l,'i,' LAB= 250 if, dAB = 
= 150 tl'if, lac= 200 u, dsc = 100 ifif: U.if."''l."'ititbrf, P"'rarnL/Jtm.it
itbpit l,'i, YA= 25 u, Ye = 15 if, f;u4 fun'lnif.wlJ.itbrJ, J'f,u,9J' wit IJ.hmnLJ' 
i',.itzm.J' I! r,"'i/.wuu,r t Ys-/1 • 

. ~pn2_bl B ~l.mf,9 ,J.brsi/.11'1 "ue Ys-f, t.bmkl"'L "'rJb.J!itbrJ, 'IL"l.
,e,,, J' 1) Ys=20 tf, 2) Yn =15 i.l', 3) Ys=5 tf: 

"'u,m.' 
1J On=14,5 1/~plJ. 2J Os=34,3 1Nrli, 3J Oa=62,3 1NrlJ: 

fl 

8 

QB / 

t~, 10--8 J,,'i,'11'1'• 

C 

' !le 

µninr f,u,mi{wJithpm.J' mp,u,lu,'tJhrf! 'i,n,_,i,i, bi, I,, f;u,i/_wuwr' d = . 
= 70 ud': lun'l.nif.u,IJ'i,bp[! "f.11'1."fwmJ,iJ l,'i,, 

ff/,um,' Ya=2L7 tl': 

{n,Jnt.,l, l_u,'i,q11L9w1f,it bt,ekre f!UU1 r.wmi/_wd-ithr/r IJ.pwzfuif.bit . w1it

"l.bu, nr r.t,'lrwif.1/rlJ,ufJ.w'i, IJ.npm.uuritbrr. abc /,, adc J _wub1111,J' IJ.umw9-
4.t.'i, f,u,i/_wu,upz U.n pw2_funLJ' f! npn-

znLJ' b'i,.J! ,f,iturr"L"L ,lf.t_n9nif., 'i,wfu {,(, • J ~ ·~,,. 

Qc-'i, cb I,, cd f,u,u,i/_wd-itbr/r J'f,p_k ~ --r~1 ____ ....,a,_1~ 

pwzfun,,l bit.p IJ.w,lu,1wl1wit aknif., 

uu111t.q11,J' itzif.mJ "f"'IJ'wite, W"f.lU 

,f,nfum.,l pu,zfun,,l'i, "'l'i,.J!,ui,, ,if,ittk 

nr if.brnt.fr2.t"'l "f"'l,fu,'i,l! pwif.w.:. 

rwrif./r: 

{111.Jn,,l f! pbpif.wJ t, uU111pk w7.-

1nL u wfJ.f, a/1.nif., 

I 

! ,~., ~ 

, ... . 
. • 2 lJ 

u _l 

I~, . 

'I,~. 10-1 Ju'i,'ll'"' 

/,/Q . "'1,,.. 

.... I Jn.,,/;9nLJ / II J n,n b9r1LJ I II[ Jnu,l,fJnLJ I IV Jnutb-9nLJ 
3 .!_ J <lrli1 ..... 

' .r 
Q 1/<lpli \h~ J I Q 11.jplj lh'f JI Q li <ll'li lh'f JI Q 1/.jpq I h1 J s K2 12 ~ ...,. 

I 
ab 151 0,0424 5,5 11,28 5,6 1_,33 5,55 1,30 5,557 1,H15 
be 20i 0,0564 2,5 0,35 2,6 0,38 2,55 0,37 2,575 0, 373 
cd 151 0,042! 1,0 0,04 0,9 0,03 0,95 0,04 0,925 0,036 

da 20, 0,0564 5,5 1,70 5,4 1,64 5,45 1,67 5,425 11650 

hab·f-hbc-hcd-hda = Lo.11 
I 

+0,04 -0,04 0 

u.'J,nLuWf//r9 if.hp9i,/,Ln,[ if.bnfr'i, ,l11urU911L,lf,9 uu,u,9i/_wd- hab~J, /,_ 
bbc-'1 wpJ-/,.[!'i,/,pf!, IJ.nrnzbi,.j! t,.'i,znL,/f! a fJl,,nn,:. ,f' 

Ya= Ye+ hab + hbc= 20 + 1,315 + 0,373 = 21,7 tf: 

/u't,'J,f,r 10-8, GpbJ.!. u,if.w'l.wVi,br J'f,w9if..,,J l,'i, /rrwr <lAs=l50 tfJ', 

lAs=I000 tf, dnc=I00 ifif, 1Bc=500 u, dBo=lOO tftf , lao=l500 if 
,u,pu,,lu,'tJl,r k brfJ.wpnt./J1m.'i,itbr n,itb9n'l. "f"'l."l"'ml, /un7.nif.wl1itbpnif.1 
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1J.,J_u1r1_w'i,'i,bpf, pwpJ.prnfJJnL'i,'i,bp'i, b'i, YA=25 if, Yc=14 U, Yb= 20 if:: 
llrnzb L w,[w'l.w'i,'i,bpf!. ,I f,,u9'i,nrz f.wtn,Jw.t'i,bpf, bu.bre.1 

-· · · -.:L;__ .•. _ 

l,~. 10-8 Ju'i,11r/u 

mt'}/>/1 10-9, fl rnzbt ,f,w~,n

.1.P.:! 'f.Wlf,'i, 2.rJnL'f.f, 9w'i,9f, wn.w'i,J.f,f,. 

I) t:.wm,[w.t'i,bpfo ,npu,,/ Ul'f.tbre. f.t. u,'i,

t:.pwrlbz,n ii'i,znL,I e 9w'i,9f, u~'l.PnLJ ,, . 

hflb 9w'i,9f, ,tu,,r,u~/,,nnL,/ Ul'l.WU, 

{,.'i,zm J'i,£·r'i, b'i, y O ~ 20 if, t:.wm

,[w.t'i,b pf, bp~wrmfl1nL'i,'i,bre.' LAB = · 
=600 if, l8 c=250 if, lso=300 if, 

t:.w'i,'l"'-ls'i,bpf, bu~hre.' Qs=18 tNPli 
Qc=25 1/ilpq, Qo=30 1Npli, f:,u,'i,'ln'-l9'i,l,pf, 'i,f,zbre.' ZA=l407 if, Zn= 
=1406 u, ze:=1405 u, Zo=l403 if: 

'""'l.",[utft'i,hpnL,I l;~n'i,n,lf,~ wrw11n'-fll"'-'i,_'i,bp'i, l!.'i,'l,,.'i,[;L Vtt = 0,9' 
uNpli: 

]J 

R 

dcs C) x=225 u, x=;75 u, YA=21.5 if 
(nr"l.bu ,/u,ll'"'-'1./i r.'i,'lnL'i,,[w.t I; ABO. 

(J;,, 11f,.t l!.) t 
lut'}/>I' 10- 10, twf,"'r'I fu'i,'1-r/i' 

m,Ltwi'i,l,pn,[ npnzbl 2.r,1,,,_,,_f, 9w'i,9f, ,u-
' l(IU'i,af,'i, t;,,um,[w,t'i,/,pf, IJlf'Wlfw11.tJ.pf!.1 

bfJb A ~bm11L,I 2.rwii'i,z,/,u'i, wz,nwl'wl1f, 

l,~ . 10-9 I, 10-10 Ju'i,11[,r'i,/;rf,1 pwpapr11-(il1nL'i,'i, I; YA= 25 tf: llr"l.ku, 
Jw1r"''l.f, e..,,,,,.,_.,,,.L ABD 11/i.te., 

"Jww.' dAB=275 ifif, d'1m=200 ifif, l'so=l16 tl', d' nc = 200 ifif,. 
l'Bc=l40 if, d"Bn=175 ifu, l" 8 o=184 u, d"uc.=175 uif, l' ' ae=llO if:. 

/ut'}/>I' 10- 11, '1>w~"'-'J.IUlf,'i, 2.r''"'-'1.L' "i_ff'l."lu,,n/;· 'J,,n,,_n,Jw~'i,/;pn,[ 

9w'i,9'i, nL'i,f, 'f,tu,'lf'IIL,/ 9"'-19 tnp,[1ud- l_w,f,J.pf!. f.t. b[.ebpf!.t 

llrnzb1 wn.w'i,J.f,'i, t:.uun,[w.t'i,bpf, tnpwJw11.tbre., bflh 2.rmf.'i,z,/wk 

wzuiwrw~f, pw1,al'"'-fc'1m,'i,'i, I; YA=25 if f.t. UJ'l.UJUI -6.'i,zr,L,lf!. pninr lthtnb

'rnL,I "'""'.e I; Lfi'i,f, Yo~20 u: 
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D 
./,*-4001 
d•l5UII 

l,~. 10-12 J,,'i,'ll'"' 

~l,,nbrrnJ l!.'i,'lnL'i,bl Yo? 25 u: 
llrnzhL wn.w'i,J.f,'i, /:,w,n,[w.t'i,bpf, 
,I ,ti, f.t. {,.'i,znL,I r. A ltb,nnLJ, 

mrw UJ'f re ' 'i,b 'I 
l;~n'i,m!H '"l''"'l"'-{ll"'-'i,'i, l!.'i,'I"'- .-

L",[ 0,7-0,9 tl}lpli: a,=f6'/vi, 
Jut'}f>I' 10 - 14t '/,,tW'ff'"'-,/ /J.a•{4'Jla• 

'i,z,fwd- tn,[lu,['i,brn,J O'J.W~Wff,'i, 9,u'i,-
9f!. u'i,,JnL.r I; A ~bu,m.J 11wir,[n'I. l,~. 10-13 J,,'i,.,r/J• 

'i, ._ w-6.'i,z,/ w'ii '"Z"''"f'"~f,91 
YA=2'5 if pwrA-rm-flJnL'i, nL u9n'I. 2.r 'i9 



.llrnzbi u,r,u,'i,af,'i, r.tuuu/.u,J'i,bpf, u,pu,J'.,,'lJbp[!, 9tu'i.9f, pn1nr ¥b
urbpn<.'-( IU'J..IUU1 -6.'kz11'-J'l! [!'i.7nL'i,bln1. Yo~l5 if: 

R 

B 

Ju1./1'/>I' 10 -15, ~rJ',,,.,,_t, 

"f"'l"f tuu,b f,, "'l nif.u,¥'i,b rn1. 9,u'i,-
91! ,,,, BC f,u,u,,f,u,a11LJ' nL'i.f, 

'l"'-'lu,(,/;,. ,lf,u,9,f,u,q -6.l"'-'lwif.n

pnLJ'I 8w'i,9f, 1_w,frbp(! J.. bu~bf'{! 

9"'-19 b'i, urp,f,tu q 'lq,u'l/1"'-J' 1 

~ru,f.'i,zJ' u,'i, w zuru,r,u¥fr f,'i,t-: 

"{/ruf, p1urarm/J1•u'i, '11,"fl!"'-J' 

¥,u"fu,r.n,t,,f,f, "(Wr,IU 'i,p_,f, N'I_ bi.J.!bp(!1 

bfJb D ¥binnLJ' "{bur.J.! t' u,"{,u

r.nif.bl Yo=20 if IU'l.mu, -6.'i,zmJ': 

d3 r:JOOuJ l,.=JOOJ 1) 

fs•iOO,J C di.r:J50JJ 

'/ot'J,J,f' 10-161 ~nrfr'J..n'i,,u.¥,u'i, p_rJ'nL'l_f, "fn'l_"/.IU,n/; fun'lnif.w¥'i,brn1. 

9w'i,9'i, ,,,.'i,f, 'l"'-'llUr.bn '1"'-'l,uif.npn,J' Q,t = 15 1/tlp q 6.,u'i,,u"fwrf,.,,,f,'i, 

bll!11 1.1 SrwJ'.,,'labre I.. br¥.,,I'"'-fill"''i,'i,bre 9"'19 b'i, inr,f,.,,J 'IJ"''II''"J': 

n rnzbl i.'kzJ' w'i, w'i.¥n..J' r. AB ~burbrf, J' t,p_l.. 1.. bubrl! 'l"''lwt.bn 
'1"'-'lbrn,J', b[Jb l!'i,'l(,,u'i,n,r hue' Q=25 1/qpq: 

/ut'J,J,f' 10-17: flrnzbi 'J.."'-'f,uf,/,n bJIIL'l_bp nL'i,b9n'[ r,,;pf,'l_n'i,,u¥u,'i, 

"l"'l"lw,nb p_pJ'11,,,_f, iJw'k,qf, AB t.wu,,f,,uJ,,,.J' -6.'i,zJ' w'i, l1nrnLUU1[! I.. utnw'i,-
80 

Q,, ~=Goo.r d, .. 1sMu 

_!L fl t:f,, l,:a411Uc! d2=i15JJ ·8 

,,,.,,,,..' hAB = rn,1 i.r, Q1=25,3o 1Nrli, 02=4L6 1NPli• 
Q3 = 53,l 1/qpq: 

lot?-/>I' 10'-18: ',u,u,",,,,;/,l p_rJ1'L'l_f, O'I_IU//Wlf,'i, 9ut'i.9f, t.f,7putl/.tfr¥w

f1u1'i, t.wzif.wr~l!. 'IJ,u'fpnuf 9"'-19 wrif.wa 1_.,,,f,ilpf, 'lb"f.[!"'-J', bflL, p_ptu

-6.'i,zJ' ,u'i, u,zm,urw~f, p,upd.pn1.fl111L'i,[!' YB= 17 ,0 u, ,u'lu,,n -6.'i,znuf [! 

9w'k9f, P"L"r ¥burbp11LJ' "fb"'.J.! t- tfr'i,f, Yo ~ 20,0 ti': . R}n'ln1.w¥'kbre 

"f"'l"flUUJ/•9 b'i,, 

'1tuurwrbl 'i,u,J.. 2.rwurwpf, f,,uzif.wr¥l!. /,, "f",l"{f, (!'i1wr11'-fll"'-'i,l!.1 

, , ' . 
t I l ( 
\ 

.. "lnJ/1/ 

it, 10- 18 J,,'b'lrfi• 

l NL.)- flL 1f t ,Pu,¥ 9 ,u'i,9{! u,'i,2.,uu,/,'i,.p 4-r'J f,u,'i,'lll'-J9f,9 ( np"f/,u IU~ 

J'l,·i,,uf,/;nwif.11r ¥bu,), ¥W,ntupb'i,l! B-1-2-3-4 11af, f,u,2_1fmr¥f!1 ,,f,,nb

l"" "'l'i, "I'"lbu J'.,,JI'"''lf, (,f,,,'lf,umptuL): 81 
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t,ufuJ'.,u'i, ,/ ,uJrllL'l_nL l:,,ui2_,J_iur~ ~wurwrbLl!• ~u,µ,wrh'i,J'. t:.ui'iu1n1_9w-

1J,'it blJ'.hrJ, pui2_{unL,/[! /:,u,'i,'fn'-J!J ,.r.;.'i,n'I_ f:,,u,u,,J_u,J'i,hrJ, Jt,p_{f /.,_ nrnzh'i,J'_ 

pnlnr f:,,u,u,,fu,J'i,hrJ, hi,ehrl!t tzb'i,./_!, nr pu,z{unLll[! ~UIU,utr,J_mJ t ~ u,
,.f tuJu,~u,'i, d.kn,/1 

4-r11 f:,,u,'iJ'fnLJ!J/r Q4 = 60 t/ ~p 1i bLJ'.{! t:,,,u,J_wuwrWt_ w,f, pwzfub'i,./_! 
3-4 I., 5-4 l:,,wur,J_wJ'i,hrJ, Jt,p_t.,_, w1uf,'i,JJ_'i,' 

Qa--4 = Q. = ~ = 3o,o tNrlJ: 
2 2 

60 
Q5_4 = 2 = 30,0 1/tJ.pq: 

5 -r11 f:,,u,'iJqnL19J,9 'ln'-ru ~'flU Qs=l5 tNpq hut.,_ Os-ot=30,0 
tNPli biJ'- 1 w1uf'ii.e'ii' [!'i,p,Jh'i,l! 45 1/tlplJ. ,.fu,'i,n,z hlJJ.brJ, qnL;,W/1[! 

~IILJ'i,"lbu "lhm.e t Lfr'i,J, 4-5,0 lNPli· utJ'i, puizfuh'i,J'. t:,,bu,f.,_J,ul ~hr"/• 

Q2-s = 25,o 1/tlrli, 1., Q6-s=2o,o 1N11li, nrJ,9 ~uurw9 ,;_t, 'i,,u1,_, nr Q1_
6 

= 
=Q5_5 + Q6 = 20,0 + 18,0 = 38,0 1/tlplJ, 

fj ,u,rn'-'I_IIL f:,,,uu,,J_uiJ'i,brJ, h LJJ.hrl! ~Lfr'i,l,'i,' 

Qa-4 = 3o 1N11li, Q<2- aJ~ = 3o+rn--: 46 iNrli, Q(2- 3J. = 4o iNrlJ, 
QJ-2 = Q(2- 3)w + Q(2-3), + Q2 + Q2-5 = 46,0 + 40,0 + 20,0 + 25,0 = 

= 131,0 1/tlplJ, 
QB_:_1=01-2+Q1 +01-6= 131,0 + 3o+3s =199,o 1;~11q, 

liui1rn'-'l_nL t:,,wz,J.wr~l'.' fil'muwurrhLJ, 'fnLJwrw1J,'i, l1nrnwu,
Srbrl! "lhu,J'. t Lfr'i,b'i,' 

nr111b'I ZB-'i, ~ Z4-[! u,b,,_t, 'it/izbr'it bi, BI.,_ 4 ~Lm£r1nJ, "rn'itJ'. ,J_br9,J_n1_,.I 

J,'i, qJu,'frf,9' f!Uur t:.nrJ,'l_11'i,u,~u1'i,'i,brJ,1 

Ii f,p_J,'i, t:.fr'lrwi/.LMw~u,'i, flb ,PIIL{d 1nL 'it[! ~Lfr'i,J,' 

. H 25,o· l .r = -- = _____ ..;_ __ 
'f.l = 0,01135: 

400 t 500+ 600 + 700 

liw1r11L'[nL pnlnr l:,,,u1111/wJ'i,brJ, [Jn11m'itut~t1LfilJnL'i,'i,brf?. ['_IIUI Jf,p_f,'i, 

.(,J,11rw1.LMw~,u'i, filh,e111fil1ui'i, nrn2,,._.r 1.-;,l! K2 = Q~ pw'i,wakn,J_, hrp 
1.r 

ii.w'i,w"lwrt:.w1J,'i, bl.e tllut, t.,_ 
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2 l 2 o _+ Q •. Q~ + -3-Q, 
K2= 

hrp -,,t1,nL{J1nL'i, n1_'i,f, f;,u,'i,u,"fu,r/:,w1f,'i, blJ'. (2-3 f:,,,uu,,J_wJ )z 

U.1u u,,J_Ju,l'i,hre /,_ /:,h111ut'fW wr111nL'i,JJ_'i,hr[! 'fru1'iJ9111_,/ /,'i,,/! W'I_JIIL

UIU~n1_,/ z 

Ki >K2 2 2 
-,t, Kz < K 
4- Q l 1(2 ,10-6 
s tl4r~ J' (1/•lr~)2 di JJ' Ki -10-6 I~'·" K2 10- h ,2.r 3 2 . .; ---- - --
1 2 3 4 5 6 7 8 9 10 

B-1 199,0 100 I 3,49 400 4,850 5,71 350 2,452 11,35 

1-2 131,0 600 1,50 325 1,643 6,24 300 1,065 9,70 

2-3 46,0 500 0,395 
2751 

0,651 3,44 250 0,387 5,80 

3-4 30,0 400 0,079 200 0,108 3,34 175 0,053 6,80 

33,65 .r 

5, 6 I.,_ 7 u1111_'i,u,/f'i,/,LIIIL,.f 'frw'it9n1_,/ b'i,J'. /:,,u2_,J_wrJ1w1J,'i, filn'l_nL'i,w

~1tL{JJnL'i,'i,Lr{,!J ,f/;J [dn'[nL'i,wl1m[tlJ"'-'i,'i,brl! I., 'itrw'i,9 t:,,u,,.fu,"[WWutu/uw'it 

urrwJ W'fJb r'it nL t:,,J,11ruii/.Lf,~w~-,,,.,, ~nrmuu,'i,/;rl!, J,u~ 8, 9 1,_ 10 u1n1_

'i,wl1'i,b rm.J 'fru,'i,9n1_,/ l,'i,J'. 'i,IILJ'i,{! /:,u,2_1/wr~u,1J,'itf,9 ,f,n,er {Jn'l_n,'i,,u~nL 

fil 1n1_ 'i,'i,/; r/r f:,,u,,.f UI rz 

O'lur,J_hl""- WJU ,.,,,_,nLUut~J,9, ~w'l_,I nuf b'it.p urrwJ ,,,,,JbrJ, pnL"r 

t:,,'i,u,ru,,J.n1• ~nJpf,'i,w9f,u,'i,hr[!, l:,,wz,J_-nuf 'itrui'it9 l:,,w,fw"[tuurwu/uw'i,n'I. ~'1-

rnLuur'i,brJ, 'fn,,.fu,r/! /,_ 'frw'i,9mJ IU'[JIILUW~nl,.fl 

Cuur Jhr ur,J_Ju,l'i,bpf,, .rwlflllL'l_nL flnLJllUUlrbLJ, ymJu,rwif,'it IJ.n

rnwu,'i,brl! "lhur,e t Lfr'itb'i, H=Eh~ = 25,0 d': t 2ui'itw~n,J t, wi'it ~nJpf,

'i,w,'IJ,w'ithrl!• nrn'it9 t;wJuir I:h,, > 25,0 tl', t:,,J,'lr,.,i/.Lf,llw~w'i, mbuui~b

ur/•9 ,u'i,p_'it111n'itblf, h'i,, nrn,J_t:.hu,/.,_ 'i,ru,'i,9 f:,,,u,.f,ur Ju,1rw~burbr11LJ "[IU

f:,,u,'i,1_,f_N'I_ wqwu, -6.'i,z_nLJ[! t_/1 W"[Ult:,,n,J_,J_mJ1 lf'i,111_,.I t {!'i,u,r11LfilJ11L'i, ~W°'. 

urwrbl IUJ'i, ~nJpj,'i,u,9{,w'itbrJ, ,.ff,t_l,_, nrn'i.t9 l:,,u,1fwr ~h'1 < 25,0 U. 

11rw'i,~ bi,' MM 1, 2, 3, 4, 5, 6, 7, 12 ~nJpJ,'i,w9J,w'itkrl!' b(Jb wnw'it

ap'i, u,'i,mkutu~u,'i, /:,,uz,J_ut['~ t_b'it.e ~IUUlutrnLJJ IU"[W 'i,"[WUIW~tut:,,Wr,/wr 

t [!'i,u,rbl u,J'i, ~nJpf,'i,ui9f,w'i,, nr/_-, f:,,,u,.fu,r ~nrnLuur'itbrJ, ynufwr/! W

,.fh'i,f,!} Jnu, t t:.wz,J.ui1f,'itf,'i,, 
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I d (.CJ) h¥ (J) ! 
"" ....... 

11-2 I 2-3 \ 3-4 11-2 \ 2-313-41 
~! B- 1 B-1 r. h,(J) ........ ,,,,. ... 

1 400 325 275 200 5,71 6,24 3,44 3,34 18,73 
2 400 325 275 175 5,71 6,24 2,75 6,80 21,53 
3 400 325 250 200 5,71 6,24 5,80 3,34 21,19 
4 400 300 275 200 5,71 9,70 3,44 3,34 22,19 
5 350 325 275 200 11,35 6,24 3,4( 3,34 24,37 
6 400 325 250 175 5, 71 6,24 5,80 6,80 24,55 
7 400 300 250 200 5,71 9,70 5, 80 3,34 24,55 
8 350 300 275 200 11, 35 9,70 3,44 3,34 27,83 
9 400 300 250 175 5,71 9,70 5,80 6,80 28,01 

10 350 . 300 250 200 11,35 9,70 5 ,80 3,34 30,18 

11 350 300 275 175 11,35 9,70 3,44 6,80 31,30 

12 400 300 275 175 5,71 9,70 3,44' . 6,80 25,55 

13 350 325 250 175 11,35 6,24 5,80 6,80 30,19 
14 350 325 250 200 11,35 6,24 5,80 3,34 26,75 
15 350 325 275 1 75 11,35 6,24 3,44 6,80 27,83 
16 350 300 250 175 11,35 9 ,70 5,80 6, 80 33,65 

f!'i,mrb1,11J M 6 1,,nJpfr'i,wyfrw'i,, "'lufr'i,.p.'i,' d8 _1 =400 tftf, d1_ 2 = 
=325 tftf , d~-3=250~tftf k d3_4=l75 tfif, 1,,nL'i,b'i,w'i,,,/ Eh,=24,55 tf, 

npf! ,f,n,e11 ·1; f.wz,J_wp',,utJfr'i,p!Jl tpw'i,9 mutppbpm/JJttL'i,p /[lp'i,fr' 

-0h~.= 25,0 - 24,55 = 0,45 if: 

ll.1u [pw9rn9/rl_ /[ttp11LUU1f! u,u,'i,,/! 3-4 f.wm,J_w.tfr'i,, nrfr npnz bp',,w

pnLp JUl'i, ,J_pu, 175 Uif mpwJ UllfJ.fr ,[,nfuwpb'i, 1Jhpy'i,b'i,.e, 1/JO Uif / 

' 
h;(a-4> = ha-4 + oh'f = 6,8 + o,45 = 7,25 if: 

.t.,u,[u,uu,pnuff!l fil',J_wJfr'it utp.fb,e'i,bpf! ,n/i'J.IUtfpb[nL9 1,,uu,u,'i,u,'i,,e' 
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7,25 = 302,(400-x) + 303x 
52740 29460' 

1,,wJ'' 6,82 _ O,Ol 7x + 0,0305x = 7,25, 

npmhn'-9 X = 32 if: ,, 400 .r.r -,r c r b'i, dB-1 = . uu, u fr n,J Jw1rnL'J.nL f,u,Jwr UU1IUUNLU $ 
JU"/ U I .r ct -175 UU (368,0 U bp',,ut[tnL-

d1-2 = 325 ifif, d2_;3=250 uu, 3-4- . 

u,.,,Jp) L, d31_~= 150 tl'if (32 u bp',,wpnL(IJwJ'p}t 
r a 'i,'i,h 1 , 2 k 3 1,,bmb-

··llrnzb9b.e, "/lb'f.nJburpw',,w'i, pwpl.pnL/."' JttL rt!. 

pm.J • . 

-h = 40.0+17,0 -24 -5,71 =27,29 tf , 
Y1 = za + Ya - Z1 B-1 

- 40 0 + 17 0 - 18 - 5,71- 6,24 __:__ 27,05 tf, 
Y2- ' ' . 

Ya= 40 + 17 - 10 - 5,71 - 6,24 - 5,8 = 29,25 tl', 

_ 
11 

/ 4-199 =3,97 l}u= 397 tfif: 
dAB - V 7t,l6 

f:'i,'fn,'i,n,J h'i,,e Jnurw',,w um.;,'i,'fwrur 

flrnzb'i,,e 1,,npn,um'i,bp[! 2.rwmwprnJ • 

dAB = 400 ifif urrw.I "''IP<} (!I 
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m1 usu.a1iw1,1J.r tu.1•.i-nNrc. ron'l.niI..o.•f1,trnMr: 
tl11~ru.iI..tJ1tau.1Ju." 1.u.riI..u.tr 

/u'l,?,f,f 11-1, llfungr. zwrd,Jnuf t d=lOO tl'tl' wpwJ' wyf,J nL'i,b-

9n'I_ nL'l_'I_W'-/r'l "i"'l."iwurb fun'1.n,[w~11L1,/ a= 0,8 tl'Npq2 t.w,[wuwr-t-+ 

"'pwqU19m.J' n,[ I 

n·r "l""r.t,t ,._ J' funu/r Vtt r-r'-r11L[il ,.,,.,, 7/."{,enul p_nLrf! ~~urp,[f, 

itpiutJ,9, b[ilb t.r/r p_hr,J' wuurJ,f.,u'i,'i, t t = 20°C, fun'l.n,[w~e funl1wunu1.-

4_ ... J t u/t J'kp_ h = 1;6 tl' ,._ ,J' "'"91! U~UIILU t 2.""rd,Jbr·tr- A Jw1r/ru1 

'l~ur,' y=B,2 tl', T=4,54 tl_pq: 

lo"i?-fir _ 11-2, 4nrfr'l.nt ... ~-.,, "i"'l."i""
urb fun'l.n,[,.,~nL,l a= 0,2 tl'ftlpq2 t.iuuu,iuurnL'i, 

(l, U#r&U'lU#8nt.,J'n,[ 2_-rJ,[11LU t d=75 UU wrw- . 

4 ---= =-

llrnzbl ,.,,.,, x f.bniu,JnrnL{iJ1mte, 
0

nrwlu1. t.r/t i.'i,z,l..,'i, nLd[! ,lfun9J, 

,[pw ~t.-u'i,J, P = 150 t, b[ilb ,r '""91! u~unul t zwpJ,[bl l = 20 tl' r.b
niu,[nprnfil,mtJ,91 J!pJ, funpnL[iJJnt'i,[! ,u,[,u'lw'i,nL,l ~w'l.JnL,l t H=3,0 tl', 

ff/wu,,' x=l7,90 u: 
. 67 



,Jif,J1m 'Jl 0006 = J JJ'!.-,u1t/7 uJ,,,,,J!J ,jJmZn,,,m!wLull/ 

· , rw-qd\t O'S= 1 ( E •ftdlt O'f! = 1 fa 'q dp 

O'<,= l fr 1 1'7""""'"' iJ'!,,,,,,,,,.,, f"'PJI, 
pwlJ'lp ,jJ,,,z,,,,,,,,,.u},un/ r,innrlrrLulrr 

'!.'"11"''!."L,JJu7 'Of - n· J,J{,'1,0J 

:ftd~ O'l = .L ,•inmw 

:ftdli /Jl OOH= B ,J'!.w1p/ 
--.ul..mJm '!."' J'f"'Jmur . ,Jtf,J1 m i/f"'P 

-J"'':i ,,n,J 'P oos=J .iJ'!.wip/wJ,,,,,Jq 

,,,,mpuL111r/ ql!J'I •1m'!,nrJitu+ ,jn,,,,,, iJ pwZ'!,'J Jl"IIIUlfl,, Lup'!,,nl:, mJp '!."'liJ 

-wJupmu7':J p 001 = X GqJ1mf mJrr, pt/')Ju'!,Z '!,mJ'""'"' ,f,,mfJnr1,'!,nr';J 

,j,,mp11Luu/ JJq ,iJGu1qJ'"'""''!."'J'"'P '!.1"' 1'1Zu,ly 16-TT J,J,[,'1,//f 

:qdl1f p 086 = U Jl'!,w1iJ-.ul.mJnr '!."'J'f"'J,,,,,, 

,j3'q1m • Jl OOSS = 7 JJ'!.-.ui i}wJnr,,Jq ,,,,,,,,,,,l,u,,J ,,m/ 'q dit O'S I = .L -1 
'!,Gudi/pm,,nr'!,mpmp '!."'J'""'"' i/'!.m11m,J1 

1 '1JL11>'4 g-·n ·H qt/'f •(LqL,u . ?u ~'Iii . •LALw) !'"'"'/ 

- m/tulru,,J ilfnrpJm':J '!,ml1m,,qlpm1Jl,,j':)· 

i/rr,,J1,, '!,.'/nqlrr?11,tJ 18- n Jt/{,'1,fl/. 

{! 

:qtl~ ~O'~ =;r- ;1'!,wipjwJqdJmlrr 

'!,nt1iJw,,Ju+u,J, '!."'Jd'!,p. ;inmw 

'P 1Jmpm':J ,jJq'!,-;/fmpJ,,.,, 

qlJqp ,, qLqin6qp •qdb,,n q,,mpuL 

-1111/ iJ pmJbm1/I, '!."'1£1·,un/u+u+ '!,'" J' 

-Z'!,ily. i/11"'","'J'"'P innJ 1qGwumt, 

'1 pup,,nri/1 '!.'TJ11i}Jnr(']'!,,,m "il'!,m,,,,,.,, f"'PJ/, 

!'w6Jqp ,,,,mpuLufl/ zdpm1iJwlsmJm qd~/p i:-:-- (2 1 p711ppJmZ i/Jwd 

•p 0006=7 ,J'!,7u1£lwJm,,Jq 'JlJl S'6 = ~ ,il'!,w1p/winnm':i qu1nrln 'J1Jl. 007, = 
= p 1 '!.f,Jl.mpmJm qJu ,,.,,,,,,,,.,,1,u,,/ qmnrlnLufb 11,-n Jt/{,'1,0/ 

'"'IJJJ1 S'l = 
= 0d ,"'"!' ,j'!,"'"'""' ilpwZ'!,'J '!,m,,m'!,dL,,n -., lJ.d}l/.r O'I = a Jl'!,wll'/wb 

88 

_,,,J,,, 'l,"'J'PJmZ ,fJ1 !Jp}•J ' J..,-,,,Jlr,ql, '!."'.{'""'"' rt,qfmi}Jmd'!.1/m •/'!,ml1m+ 
nt'!,mdmum,, iJJu •iJJ'wJm7 1!/J' q~1mln i/,,n:ipuL11n/ q'!,wl.w7 dpmip}1111n 

- llnl':J pp 9 = 2 -., P"fl,,,, pmJm .PP 00?. = P lqZuJll :9-n J,f,(,'1,fl/. 

tnrfbJl 9!.'I = dv ,'m"'w 

tpu-8/, ~ f"'pGnrJ :7'!,nr,,m+ f"'PJI, nrJJ, ,,,,,,,,..,l,,,,,J '!."'!'l,J1 101 = 
= 1

"~ lq'!,7111,'!,i/ '!,Gi/,,mfJuh '!,mli}wJ-1,m!',f-l, qlrrpu(b tuu•q':J ltdli O'l . .L 
Bq':Jmlrr -.ulqppJnrZ dpm1i}wLLw l1muml1m':J iJJ-,116 1 1nupl1m+ il11,m,,m+ 

fJ,,,1,,,,,,,,,':J qi}q ,,,mrr,m pmp i/fnrpJnr':J 

iJ r-.uGmJf J,,,J '!."' pZ'!,'J- 7 qZuJy 11/JnJ'1L•r,:'1 n: - n 
zil'!,m,,m+ fJml,n,,,,n':J J'W,,,,,.,, "'J d pmiiJ 1QJ- ll l s-n I 1,-n I f,-ll •h 
-mLLw l1m,,m,,m':J pwppJnrZ umq';J 

• !'-,"'!.""' I,'!,,,,,, nrlnm '1 JtwppJnrZ 

pu1m,JGJqrt,z/ iMwJ ""''!,"'J'"'P ZuJLJ 

t1 pwpmmd'!,rn rt,?qpJnrZ qlrr1111lrr '!,'fJ 

-up)Jmp}'!,,,'fl '.P 0'9l =OH 1 pw'!,G,,,,/ 

-fJ,,,J iJJw6 '.Jl.P J7 = g ,iJ'!.-,"1('/wm 

- nm':J qinmlr, 'PJl S!,=P ,ilfql.nrpnrJm . 

II 

'.P OOI = 11 '!,rt,w1('/wJm11Jq Jw'!,m':Jl,l'f,iJ 1/Jq'!,l1mpuLu11/ qmnrlrrLul,, Lulrp ,/ 

Luff qJu 1illrr !'"Irr nlwn/"''!."J 111'!.'1'1 ,~-n J ,J,(,'J.fl/ 

I.Jl O'S=H ,p-.mlb,,n ,f,,mpuLu,1 ilrwZ'!,y. ' .Poor 1 
,ilrt,w1i}wJm,,Jq '.PJl SL= p ,ilfql.mrmJin ,,,,,,,,.,,1,u,4 

'fiJ'I ''!.i/':J"'lr, rt,mp,,m.,, il'!,-.ufpjwl.mJm i/'!,i/1,, Jm11nrpm':J 

Al'!.1 .,, h'q,,mpuLun/ """':J"',nJm,, Jw6 '!,~"'ttJu 

tpwJ,11nr+ GqJurr, umq':J rt,ml,, 

-J1nrp fl 71 1 r-.u7'Gnrd i/,,mfJ"',,'!."'':J ilrr,m,,nr,J, '!,q1m'!. 

-nrG,q f"'pJI, pw1Jqp 1/Ju ,,,mpuLu,,J qmmlrrLulrr rr,mlJ 

-nr'!,uLqJu':J 1 f"'J,Gm,IJ, '!.i/'!.mLmp'(l ,,-n Jt/-l.,'J./lf 

t rwiflrrq-1, m17,11Jutrt,m iJJq'!,mn-,,,Ju,, '!,m,,m11171'mJl,q':J '!.'"' 
•/rt,•/1,, . '!,~i/11qlnlrt,tJ 1iJG111qpnr1/"'",mpnrp wlqJ1+nr('/ p ,JJ1 1/JJ l!JZuJy 

t1qp,J1111,J ~ !' ,un,,r, iJ,/-,,,6 JtW"itlrrql, w19GnrJ i/i'/'G'!,m '!,•/ifJT/". ,,,,,,,,. 

-u7,ufl/ tpuJ1 1 fmpG1 pqJ1 '.P 0'£ = 7 ,il'!,wfp}-wJm,,Jq '.Jl.Jl OS= p 1 

tt,fi/bnr rmJm ,JJu ,iJ,,nrpu Luu/ qmnr Irr Lu Irr hqf mLlny 1,:-n J ,J,(_, '1,11/ 



Ulru,'1nLfi1111L'i,[! a=I000 tl'/~pl:l, t.rfr zwp,/,{u,'i, '"r'"'lmfi11m'he' V= 
=2,0 tl'J.lpl:l: 

' '1wn1n9bl "ilb'l,,,f/,u,rwlfw'i, 11J.brc ,f,w~.t,u'i, J-u,,fu,'i,u,~u,,/f,p_r,9'i,bpf, 
,Jbpp_nu/1 .. _ . _ 

/ot'l-f>I' 11-111 lonp,Jwl[wzu,rf, tJpu, 'Jp,Ju,J. ,f,u,flu,'i,(! W~'i,flu,r

{?npb'i, ,f wu'i,w~f, ,f,wl[,JnL.t I; k t_pf, wpw9nLfllnL'i,[! Ju11'1.r,,Jwl[nuf v
1 
= 

= 3,0 tl'/qpl:1-f,s '1-wn'i,nL.t I; V2 = 2,0 uNpl:l, Ul"fW 1 ~Pli f,bu,n wlfe'i,-
flwrfilnpk'i, Lrfi,J ,f,wJi,JnL.tl . 

'1wnnL9bl "ilb'ln,lbu,rwlfw'i, 9f,J.e ulf'l.PP9 kpl[n,_ ,Jw1rlf,w'i, ' f,/,u,n, 

b[ilk /un'l.n,Ju,l[f, brlfwp11Lfill"'-'i,'i, I; l = 2000 u, UILP.J!P wwpu,J.,f w'u 

'"I'"''l"LfllnL'i,[!' a= 1200 tl'Npl:l: 
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~ln~h suutbr~n~trnr~ 
~Pti tU.tl.11.UU.l'lf.!lU.tl> tU.PcJ.OMf(! ~U.8 tOfl.'t.tPOMf 

./ut'J,/>f 12-11 /of,m lfw,[1u,f,'i, lfpnL'i,u,'i,bpn,J w'i,9'i,n'l_ uk'lw'i,w,1/.,_ ~(!

ut[!p,JwJ..j! nL'i,b9n'l p_pw'i,9.j!'i, m'i,f, io=0,0005 [ilb.j!nLPJn,'i,, b=4,0 U 
L"'l'i,nLfllnL'i, f,,uu,wl[m.t &_ m==LO zb"fkpf, fJk.J!nLfiJJu,'i, .,,,,,J,ul[f,91 

fi'i,i_ "lf,uf, ~'i, ~lf,'i,f, uw'i,9.J!n,J filn'l.'"rlf,Jn'l b L.J!l!' kpk t_rf, J,,npm.

/d lnL'i,f! f,u,,Jwutup I; h=3,0 tft 

1//win.' Q=29,6 u3/~pq: 

t~. 12 - 1 fuj,'l{'f,t 

Jut'J,f>f 12-21 />'i,i_"ff,ut,· fr1k.J!nLfilJ11L'i, "lk"'.f I; U1WL w{i, 1.r1u'i,9.j!f,'i,, 

"I'/! "ik"'.f. I; fJn'1.u1pl[f, Q=30 u3 N pq k L.f' J?pw'i,9,e'i, , nL'i,f, 9ku1w.f'.iu[•f, 

Lpbuw"iwmnuf t.,_ t:,1,,,,1.,_l'"L i_w,f,bpp' b=2,0 u, h=l,5 u, m=L51 

lflwm.' i0=0,0I1: 

/ut'l-/>I' 12-31 llL'l_'l_w'i,/"m'i, l[utp,Ju,J.,l! IIL'i,b9n'l_ p_pw'i,9.fnL,/ (ilmuiu

utp,JnL,/ I; v=I,2 lf/qpli wpu,9n .. fJ1nL'i,1 />'i,i_"lf,uf,~'i, l[if,'i,f, uw'i,9,l!f, J,,rt

rmfil1nL'i,[! I.,_ (db.J!mfl1nL'i,{!I b[ilb Q::GO u3f4pq, b=8,8 tl', 

flJu,,,,.' h=5,G8 tl', io=0,00028, 

/IJt'J,/>f 12-,z. U'f,t_f,'i, · "fwl,/ u,'i,'i,bp11L,/ lfu,'i,,Jn'll U/,'l_u,'i,w,1/,_ f{!-
111(!p,Ju,J.J! nL'i,b9n'l f.n'lwlf,'i, p_pw'i,9,e'i, nL'i,f, i0=0,000124 /ilk.j!nL{d111L'i,J 

b=15tf r.t,.t ,l!P l,ul'i,,, .. fil,m'i,, m=2 zb'l.mfJ1w'i, 'l"I'J.u,l[f,91 

f>'i,J_"fpuf, 'i,11p1fwl /unpmfl111L'i, lfu111w9,Jf1 t_pw'i,9.J!nL,/, /,fill, 'i,w /Jn

'l_Ulplfm.J t Q=250 u3Nrli bu, 
flJwm.' h=7 ,11 tf: 
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I. tit J IIL JI J!.p,,,'i,9~J, 'j,,, r.r ,u l pn'l_t1L'i,w~11L[iJ l"' 'i,l!. ~lJ,'i,J, \ 

Ko
= Q 250 

-;-========22480 J3/ ~p~: v io v 0,000124 
U.1u filn'l.m_'i,,u~11L/JJ'"'i,/! f,,u,f,u"lusmwufuus'i,n'l. fu11pnLf'JtrL'i,[! ~lJ,'i,J, 

'i,npJ'"l funrm/JJnL'i,[!, "Pl! 'l,n'i,m_,f /;'i,~ ,f,'i,mpJ,u'i, ,r1,pn7n,f1 

Siutn,f h-J,'i, 'l'"'i,'"'l'"'i, uspdb.[!.'i,bp npnznLJ b'i,.[!. w, x, R, C /._ K= 

=wCyR ,f/rJnL/JJnL'i,'i,brl! Jf,'i,J_I .. umus9,fJ, K=Ko=22480 t1'3/tlrli= ~wz

,fusr~l! ~,u,n,up,fnLJ t W'l_JNLuus/1J, Jb2_1 (!'i,'fnL'i,/,[11,f fl=0,0251 . 
h 

I 
w I "J. I R I J J J2 J J 

C KJJ:~rli.· 

r, I 125 39,4 3,17 49,79 11080 

6 ' 162 41,9 3,86 51.09 16250 

7 
i 

203 46,4 4,37 51,76 22000 

7,1 205 46,8 4,38 f>l.78 22400 

7,2 214 47,3 4.52 51.92 23600 

' 
1-,,,,.r,ut fr,11rm/Jt'"-;, i,.J,;_m us1,,11,.pc ~'"rbtJi t ,m'i,bt K=f(h) '1.r'"w 

f/,/r~J,y ~,u,/ f,'i,wbr"l'"l'"9J,mif, ,r /1'l_n9n,f 1 

h 23480 - 22400 
o ·"' 7' 1-7 23600-22400 ·O,l=7,ll J: 

ht! 

80 

6.0 

5.0 
f • • J'I 

0 
l(.()•22.1(8{) NP~· 

-t------..------,,-....1.._:__,... _ _:;.;... 
20000 25000 K t.i/,U,v, 10000 15000 

i~. 12-4 Ju'i.i'll'L" 

/ut'J,/>f' 12-5: µ1,u,n'i,b l,J',l,UIU"flUU1nL,f m_'i,l,9n'l_ ub'l_,u'i,usa/._ ['

rw'i,9.[![! io=0,0002, h=6,0 tf, m=l,2 m,fJwL'i,bpf, 'lb"l.f!mJ "lbm:-t 

/Jn'l.wl'lt/r 0=125 tf3/~pq Ui.[!.1 
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/•'i,l..[!.'""''i, "lbm~ t' lf,'i,f, lP'"'i,9.J!P l'"J'i,riLfiJJnL'i,[! f,,uu,,u~nLJt 

-

'1/,uw." b=3,3 U: 

Jul,'},/>{' 12-6, />'i,i_.[!IU~'i, ~LJ,'i,f, uL'lus'liwaJ.. ~mp,f wJ .p.J, p_rw'i,9,l!f, 'i,np

'''"L funpnL{IJnL'li[! /._ f,,u,nw~J, l"'l'i,nLflJ11L'i,[!, bpb WJ'i, bpbuw"lu,u,,fwJ t' 
pbu,n'i,n,f L. p'i,npnz,fnLJ t b/h=l,3, 0=84,5 tf 3}tlpq, m=l,2, io=0,001 

"'"l"'l'i,brn,f1 , , 

"lwm.' h=3,2 tf, b-4 ,16 tf: 

mt'J-f>f' 12-71 f>'i,l_"fpuf,"' 'i,r,pJtu[ Junp11LfJJ11L'i, /1u,nU19,fJ, p/,u,n'i,U 

LpUUUl"f1UU1mJ 11L'i,b9117 nL'l_'l."''i,~J"L'i, ~mr•JusJ.[!J, 'l_f"''i,9J!"L,r 0=50 
tPNrli, b 4,5 u, i0=o,ooo36 "'"'""t'i,"rfr ,,1."IJ!"d, 

"lwm.' h=5,0 tf: 

Ju"(,'},f>f' 12-81 llfrlf,'i, "l"'J,f,u'i,'i,l,pnd 'lm'i,,fn'l_ t.n'l_wJJ,'i, 'l_{'"''i,9.J.-'l! 

b=2,0 tf, h=3,0 tf, m=l,5 m,fJ'"l'i,L,,J, 'lb"l..[!."LJ' /Jn'l.wr~nLJ t Q=10 

ua N r li ,. t.f!' 
f>'lil_.pu/'i, "IL"'J! t' lf,'i,J, 'l_pw'li9J![• f,,u,nu,~J, l'"J'i,11L{tl J"L'i,[!, "l'"ll,"'lJ, 

'li11LJ'i, J,111rmfJ1w'i, ,,L·"IJ!"LI' UIJ'i, (rln'lwrl1J, 01=20 u3ftlpq LL-I!' 

lu'i'J,/>f' 12 --91 9-npJ,,,,_ ll'"'"'o.cc, np/• tiu,J,bp'li 1,5,' b=4 ,O tf, m= 
=2,0 tf, h=4,0 u, w'i,9'li11ul' t /u/•m ,.,,,,_,u,J,'i, r,rm'lim'i,hrJ, .rt,'l_n,f £. flnw 

'l_Ulp~ttL,f t 0=20 U3ftlpq l,[.j!: 
tnLJ'it ,r11L'limn,f 1J,9.[!. ~IJIU11Uph[IIL J/1'/_119n,f f,'i,i_.[!.lll"''i, "fbU1.j! I; f'"'ra-

pw9'i,h l uw'li9.j!J, us,[,hrc, "f"lbu'I..J, UI l'i, ['"'1."'r~J, 01=30 tf3/tlr q /, L.[!I 

1+ 1.2-8 f-'i.i'lrJr• 

Ju"(,'},/>{' 12-101 !Jnw'i,'l,fwd- l_ 11punL'i,bpn,f bpLuw"lwm,fusJ "'-'1.'l"''i,

~l"' 'i, ~,np,f usJ J!fr 'l_Pu,'i,9.p[! {tJn'l_tup~nLJ t 0=25 ,8 U3/tlrli b l.[!I 
b 

llrnzht P.r"'-;,sJ!ft t"'4'brt! ,nr,fwJ i0=o,ooo9 P"J!"'-/dJ'""' J..h=2 ,,,,,_ 

pwpbrnL{iJ JW'i, 'fl,"fJ!IIL,f I 
!)3 



ff/u,,n,' b=4,4 tl', h=2,2 tl': 

/u'l.,'}f,{' 12-111 luf,ur ~UJIIUIJ/r'i, 'lrnL'i,,n'i,br nL'i,b9n'l_ lbr,'i,u,lu,'i,2._n,f 

;UJU1r,f_1tJt} p_ru,'i,9.[!f, ~u,nnL9J'u,'i, t.n'l_UIJf,'i, u,z.Juwur,u'i,.[!'i,/,pf, ,}u,,J_u,l/! ,f,n.[!

f'U19'i,b[nL f,u,,/u,r 'i,ru, J'f, ~IJ'l_J'nLJ' u,rt/_u,,} t ~nUfpu, pburn'i,u,
·UfUIU>nLJ' r,,J_ t.h'i,w"lwu, 1 

flr,.,zbl p_rf, Junrn'-PJnL'i,[! 2-r"''i,9.[!nLJ' t:,/,,n/,_l"'l ur,fl"'l'i,br/r 'lb"l.[!"LJ'' 

Q=81P!tJ.pq, b=2,5 tl', m=l,O £. J
0
=0,0006: 

!J IJL 9 IJL J' t llrUfbU /:,u,z,[_w,f,'i, Junr'lnLpr,r'lnL(il ,..,.,, 'fnrJu,~f,9 (!'i,'111L'i,Ul 

n1X1 + n2X2 

-nrmh'l_ nl /,_ n 2-{! 1 XI J.. x .. -e ~01,J_f, IJL pbu,n'i,f, Junr'lnLfllJr'1m/d1w'i, 'fnr

.Ju,~f,9'1,/,r'i, IJL p rp_u,t} "l"'ru,'lJbr'i, /,'i,z !Ju,,f,bp[! ,f,n,f,nJuL i/ru l"'-ru1-

_p1u'i,lln,r 'lb"IJ!"'-" "lbur.[! t n; -r. 'i,r,rf,,,, /:,u,z,J_bl, 

'1/u,in.' h=2,0 tl': 

Ju'i'l-f,f' 12-12, U'f,2._f,'i, UfU1JJ' u,'i,'i,brnu! 'lu,'i,,J_n'l_ r:,,,,,_..,,t,'i, 2._ru,'i,9.[!{! 

l1w1J',J_wJ- t t:.f,J''i,u,~u,'i, r:,,.,,_'i,f,9 J.. ,.,,,_,.,,,_..,r:,,,L'i,f,91 Sr1/u,J h'i, t.f,,l'i,u,~wi 

t;.,.,,_.,,,, l"'J'hnLPJnL'i,[!' b=2,5 ,r, pb.[!nLfiJJ"'· 'i,' io=0,0006, "'1.n'l.u,t.m'i,f, 

l"'J'i,nLPJnL'i,[!' b=l,5 tf,. zh"lbrf, pb.[!nLp,n,'i,'i,brf, 'l"l'Ju,/1f,9'bbre' ffi1= 

=ffi2=2,0, t.f,,/'i,u,~u,'i, t.111.'i,f, JunrnLp,m.'i,[!' h
1
-2,0 Ut 

llrnzbl p_rw'i,9.[!m . .r htJ!bre h=2,0 tf £. h=3,0 tf /unrmP1nL'i,'i,brf, 
#f/,Uf.J!.nUft 
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lut'} f,f' 12-13: lff,P._f,'i, Uf"'l,/u,'i,'i,brnL,/ 'fu,'i,qn'I_ t.n.'l_UJJ/r'i1 p_rw'i,9,l!/! 

b=3,0 U l"'J'i,nLfilJUl'i, , h=2,5 U Junrmfil1u,'i, J.. m=2,0 zh"lbr/r [ilb.[!IIL

[ifl,u'i, 'lnrJu,~s/r 'lb"l.C"'-,1 pn'l.wr~nuf I; Q=25 tl' 3/qpq blJ!' 

'flw'i,f,"' ..,-;,7u,,r 11.rMw'i,,u bt.[!r. , bfdb p_rw-;,9 .et! 1,-;,pu,r~,Jt, ~""IPU, 

pburn'i,w"lu,u,,/ u,'i,z 
f//..,u, ,' 1,45 ..,5,,,..,,1: 

Ju'f.,'}f,f' 12-141 1,r,Ufpm pbu,n'i,01,fnr,f_wJ UfUlmbrn,J llL'l_'I_Ul'i,~ltlL'j, 

~urr,J..,J.[!f, 2._ru,-<;.,9.[!(!, nrf, lw,f,bl,'i, b'i,' b=4,0 tl', h=3,0 tl', fi1"'1.wl,llqL,! 

t ,, rn 2...,~H b lJ!' 
llrJ!u,'i,n°,[_ Ufbm,e I; l,u,'i,u,y'i,bl 2._llUl'i,9,l!{!I b[db 'i,rw ,/b2_mb'I_IIL,/ 'lf'r-

,[_f, C=0,3 tf t.wuurnLfd,..,'i, brl1w(dpbmn'i,b "l"'urt 

t/Jmu,.' b1=5,24 ,l/;mrr,,f 1 

/u'l.,'J,f,f' 12- 151 f;l'i,bln,f l.f,1-

rwt/_lHnrb'i, -;,"l..,ur"'~"'!i.wr.rwr ~mel'

,[_u,Ji!fi "l"'l,lw'i,f,9, nrnzLl ,lf,P._f,'i, "l..,l_ 

,/ UI 'i,'i,br11L,/ 'fu,'i,,f n'I_ t.n'I_ w1fi'i, p_rw'i,9.p.f, 

t"',J,brf!, t.pb p,,'l...,rHn'I. bli!e' Q= 
· =50 tf3/1}pq, Jilh,e,n/JtnL'i,[!' i0=0,0000 

J.. m=l,5, 
, 

C 

"J..,m.' h=3 ,64 tl', 

b=2,22 tf, 
t~. 12- u J,,'b 11rfr• 

Jut'}/•/' 12-1 fJz ,(/rnzb l fJtrUfpm pb,nn'i,IUUflUur,J_wJ lll'l_'I_ IU'i,~JnL 'i, ~(!

U1J'r4.wJ ,P. IIL 'i,b9t1'1_ 2._rw'i,9.[!/r j_Ultfrbre, h l'i,b ln,f fi.J,1rw1.l/r/lu,~u,'i, 'i,"f,u-

' ,nW~wfi.wrJ'wrnL{d1w'i, UfWJJ'u,'i,f,9, bf!b 

---:-=.--=::-_:::-~~ '-~/Y Q=35,0 tf
3Jtlpq, i0=0,00261: 

{/ "lwur.' h 2,3 Ut b=8,03 tf: 
h f'. m Ju'i'l-fol' 12-11 z luf,111 ~"'"-"' ,/r.,, qe-

-~""'"?'?7:m,r rnL'i,,n'i,brn,J ,u'i,9'i,n'I_ 2._rw'i,9.[!'i, tn'i,f, b= 
2,0 tl' lu,,'i,nL{"I"''i, £. m 2,0 2b"lbL1/r 

H· 12-1/J 1,. 12- 11 Ju'i.'l~r'i,/,rfr• (dbJ!mfi11w'i, 'l"rJ..,~f,91 

n rnzb L r:,,,,_'i,f, {iJU.ptn{J JnL'i,{!, b[J J; 2._rw'i,9.p'i, IIL 'i,f, r:.t,,,pw,f l/r/Jn rb'i, 'i,UfW

,nUl~Ul/:,1ur,/ U1/I ~mr,f_u,J.J!. I,_ [iln'l."'(""IL,I I; Q=25 tl'3/tJ.pl1 bL.[!1 

f/J,,,m.' i0=0,000057: 



't 1. n fl lu S lJ. U 'i., b r b .P. b r n 11 't, 

2·,' ll (!)· U. cl> t; 11 

lu1?-N' 13-1, ~1uu'i,9,l'/1 LuN! l_tu,f,blnL r.LUJ'tup 'i,pu, J'J.p_ 'fp,f_tuJ 

I; ptuptulj "fLUU1n,f_ nuz,zu,'i,iJ.lnL'i, p_ptu{Jtu,f,, npf, lu,J'i,m-[if1n1-'i,'i, I; b=2,0 U, 
/dtu,f,,[n,z zbru,fr r.,,,uu,n1-p1,,,_.,,,!' H=0,4 ..r, J,,u,J.9 J'w'i, ,upw,11,,p1

,,,_'i,t:' 

u0 =L2 tl'/qplJ., m=0,42, 
. flpnz/.L bL.f!e ljn,z "'Jf,'i, u/,'J.,fll,_,f e u,'i,u,bub LnL 'fb"f.[!"'-,f I 

fl/wu,.' Q=l,24 u3fttp4.: 

_ifl--- -.. ~ ------ --

_:,.· ~- : 

lu"i?-/>/1 .13-21 {/u,111.U/[ "fLUU111,f_ btt

u,'i,/JlllL'i,f, p_pw{!111,f, q•uqm/d/1 u,'i,/LJ"'-'i,'i, 

t IX=00°, 
llpnzLL bu!/1 I, /du11f,1/n,z zb1,uz/r 

r.wuu,m/J1w'i, J'f,p_k b,z,uJ iJ"'Ufr, bfJL 

· wl'"''"r.nu,fm'i, Lu~f, 'l"l'Jw/Lf, 9e' p.=0,6: 

f/Jwu,.' Q__ 0,82z5!,,, u3/1tp~; 

lu"i?-/>/1 13-31 f.,upnpm,nnpf,tuJIIL,f J.[.[!f! l_tupblnL r.wJ,up oqu11u

qnpJm,l /,'i, Lntu'i,IJ.Jm'i, l1'"r,f_wJ J!fr p.wpu,!1 "i'""'"" p_pw[Jtu,f,' 11=0,6, 
flrnzb[ 2_rw/Jtu,f,f, 'f'"'ftuf!f, u,'i,ftJnL'i,{! tuJ'i, r.wz,f_n,f_, np ,fu,.puf,J'IILJ' 

Li,e/r l_w1f,1f,u'i, uf,1,ull' l_qbptuqtu'i,9/1 'i,[,,.u 0,1%-f,91 f;l.[!f! ,f,n,f,n/u,f_11LJ' 

/; 0-15 1Nrli. u,ur.,r tuVi,LpnL,l J (dw,f,,f_n,z zbrm/1 rwrarmf! ,,,L'i,f! l_tu,f,

,f_nL,l I; 111Luuu,bpn,f_, npf, f.2_1nrnfJJt1L'i,f! 0,1 ,f,f t, 
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/u"i?-/>f' 13-4, UbJ kt.J!br l_tu,f,binL t,u,,lu,r oqmtuqnpJnul b'i, ptu-: 

rm'J. Uf'""'"" ub,zw'i,,u3,/,. 2.rwfltu,f,1 
llrnzbl wwf!tu,f,f, Lw1'i,nLfJ1nL"ile t.f,,l .[!nLJ', b[ilb [ilmzwpljt/_n'I_ J',u,l!

u/1,l11L,l bt.J!"il I; Q=0,5 u3Npli., pw,[,,f_n'l zbpu,f, J' W,1J_uf,,l11i.J' r.wurnnL

P 111L"il[!_' h=0,3 u, ctgix 1/ 4 , m=o,4·2, 

(f/wu,.' b=l,6 tl': 

/u'i?,f,{' 13-5, ~pwfJw,f,f, f.wljwu,f, l'"J"ilnt.fJJn'-"il['_ ,f,n,f,nfub1ni. J'f,-

2_n9n,[ IJ.wrb1f, I; r.wu"iJbl 'i,pw"iJ, l1f' hl.J!l!. 11L'ffr'l r.wJ'b1J'wu,wlj,u'i, lf,'i,f, 

flw,f_,t/_n,z zbprnf, funpni.[if 1tu"iJ[!I 

Pwpw'J. "i"'"'""- uwf!w,f,f, r,.,.,,1,.,f' nrnzbl b=f(H) iJ'"Ufe r.b"'klwl 

"'"-l"'L'i,bpf, 11-b"f.pnLJ' Q=300 •Nrli, H=0,3 tl', m=0,42: 

m , 0,54 
·7,uu,. b=--

{ tt' 

H 

ty. 13--{i fu'b'll'l" 

1111?-N' 13-6, 9-npJ'i,w'J.tu"il "Lr":Pfrln,f_ uw[il,.u,f,e llfb"'.c I; [iln

'f_'"f''Lf, Q=20 u3/qpq b1.p: ~l'wf!u,,f,f, UflULll/r ptup3.pm.fll"'-'i,'i, I; p=3,0 tl': 
~,,L'i,f! "'·'1.'lw'i,Jll"'-'i, I;' b=8,0 tl' LwJ'i,m[il-JwJ'p: 

fl pn zb L (dw,f,,f_n,z zbpu,f, P.'"f'af''"-filJ"'-'i,f!, L-[if L· m=0,4 0: 

fl/wrn.' H=l,08 tl': 

flll,'J,/•f' 13-7: f>"ilt"if,uf,~ J'w./J-ufrJ,,._,f bl./! 1J.u1rb1f, I; f!n,zwriJ.bL 

ztnpJ'i,,ulj1u'i, "il'":Pf,1/r p_rw[ilu,,f,n,f_, b[Jb uf, pwrJ.r,u9nuf[!_, ' r.u,z,f_wJ 2.e

rtu//w,f,f, 2m1•/!/ts, l"IL"'.P I; ztbptuqw'i,9f, H=3,0 u: ~rw/Jw,f_,f, ~"'

ljwu,f, 1n11'i,111.[il111L'i,'i, I; b=l2,0 tl', "I'""',, p.wp3.p,"-f!tm'i,e' p=8,0 tl', 
m=0,48: 

I 

f//wur,' Q=l38 u3NrlJ.: 

/u"i ?,f,{' 13 -81 />'i,l.J!"'•'i, "lb"'.[! I; Lfr'i,f, qt, pJ'i,wljtu"il "II'" tf,frln,[ p_e
ptufJw,f,wJf,'i, UfWU1,f_tupf, f.w'J.u,rnf, b Lw(UnL[i/Jf'L'i,[' Q=250 tl'3(ilplJ. bl-I! 
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fi1111/_Ulr'tb£m. f!,u,J'u,r , b[ilb "fWUII/_Ulr[! '1-riJ.wJ- I; m.'lizw'i,~[W'i, P.nL'i,nuf 6-

nL'i,f, p=3,0 tf P"'rArnLfilJnL'it, [ilw,f,i/.n'l t.rf, ',u,arnmfll"'-'i,l! H=3,5 tf~ 

H 

8 nL 9 m. J', /o'i,'1-f,rp £nLJ-blf,u 'tn'lu,tf,'it ,.,J,'l,l,,LII [! "- ,l,,m/.9,/u,'i, 

'lmfilAw'i, "''l.'1bs11Lfiltni-'ite ""'2.i/.f, z.wn'itbe 

~r,ufilu,,f,f, bu~,f, 1prJ-u,it/t9{! J!'it'1"L'i,U£ m=0,48: 

1wrn,' b 20, I tl: 

lot'1'N' 13-9, ( ... ,.,, ... 'tw'it 'tmr,J.wJ-,/!m_J' ,.J,'l,u'i,,uA/,_ "irn:Ph nL'ith-

9"'l t_rw[ilw,f,f, bud• qnrJ-u,itf,9{! nrnzb£nL r.w1/u,r £U1pnrwmnrf,u,1nu/ 

,f,nrAwr't,J..,,J- I; 'itrw J'n'lblf!' i/>nrA"'r't,1.,,'i, mi/.t"'l'itl.l''it b'it' H=lO utf,. 
Q 23 1/tlpli, b=50 utl, b=l6,0 utl: u .. mb9J'w'i, J'u,unLJ° ""''i,l! nlll

'l"''itltJnL'it f;t flrnzbl P.f',ufilw,f,f, b£.j!f, 'fnrJ-u,'tf,9(!1 

ffJ,um,' m=0,434, 

lot'Joftr 13-101 /h'l'lu,'i,/fl'rL'i, ',m'i,r,LJ' ,nU'lUl'1riJ.wJ- 'l"rJ-'itw'tu,'i, 

"irnf/,f,lni/. 1.r"'filu,,f,f, P"'rArnLfilJnL'it'it I; p=3,5 u, n.w""""" l"'l'i,nL
f'1nL'it[!' b 25,0 U: 1/..arf,'i, /,_ 'i,brJ!f,'i, p1J.f/,n/J' y_rf, Jur,rn'-fillnL'i,'i,J;r'i, l,'i,~ 
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P+H=6,5 u, h., =5,0 tf, bLJ!fi 'l"rJ-w'tf,s'it e'it,,_,.._'ithl m=0,49: llrnzbl 

filn'liur'ti/."'l bl,l!l!' 

tf/wm.' Q=301 u3/qpl}: 

( nL J- nL J't Jlr,ufilu,,f,{! 't£f,'i,f, unL'l_,J_UIJ-, .j!Ul'i,f, nr z=5,0-3,5= 
=1,5 tf < =3,0 u: 

UnL'l_,[iuJ- p_rwflu,,f,f, b l.[!l'. nrnzt{mJ' I;' 

pu,'i,iuA&n,J_, nrmb,,_ a-'i, 11nL.,_t{,,.,J-nLfi11iu'it 'lnrJ-iu1tf,9'it I; 'tiuJu,f_wJ- UnL'l_

,J_wJ-,np l"''i, h/Ho wumf,n.w'itf,9 £. mr,J.iuJ- I; "''l· 18-11LJ' I 

lo'it,,_f,rf! £nLJ-,J_nLJ' I; 1Uu,nf,f;.,u'i,.,.,",u'i, 

J'nmh9J',u'i, h'liu'itiu'tn,J.1 U.nwp_f,'it Jn,nb-

911LJ' I 

l:-=-.~ 
:----.._-___ ..,........ __ ,----------

h=h., -p=5,0-3,5=1,5 u, p h'7 

h h 1.5 
H

0 
- H =3,o=0,5, 

Q=0,972 -0,49 -25 { 2-9,81 , 3
3

/
1 =274 113/•li•li• 

-tr'ir"r'J J'n,nh9nL,II Unrnh,9J'~'i, "'r"''lmfl1nL'it[! luf,'itf,' 

t; l-P I! 'uf, 'ii f,' 

Q 

b(p+H) 

274 . 
---- -1 69 .r '·1p1• • 25(3,5-3,0) - ' / 'l 'I · 

1,1. 1,692 ---~o. 16 .r. 
2,9,81 

avoa 
H0=H-+ -=3,0+ 0,16= 3,16 .C. 

2g 

h 1.5 
-=-=0,475. a=0,975: 
H0 3.16 

Q=0,975, o,49. 25,4,43 . 3,16 3
/ 2=298 u3ftlrli= 
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1.1 -1. 782 

.2 -9,Bl 
0.18 ,r, 

H0=3t0,18=3,18 u: 
h 1.5 

-=-=0472 
H0 3,18 ' ' 

a=0,075, 

Q=0,975. 0,49 ,25. 4,4 3. 3,183/2=301 1.1'3/ilpq: 

U1u"f f,uni[ 'l" rtt'irJWftJW"impb'ir p/W,f_/Wr/Wr i.zU1mp JJW,l p [rltr'[IWrlti/."'l 
bu!f! tuf,i,f,' Q=301 u3}ilpq: 

lu"t/J,/>I' 13-111 9'npJ'i.,JWft/W'i., "fP"f/>Pl""- 2.rwfrlw,J,f! fdn'l1Wrl1nuf I; 

Q=200 1f3/qpq I, L.J!.I 'tbp.[!.f,'i, Plb 1/>nL,l p_rf, h'[JWf funrnL[il fllL'i.,'i., I; h ·~= 
=4,0 if, "f1WU1i/_1Wpf, "fWwf, pwpd.pnL[r/[nL'i.,f!' p=3,0 if, lwl'i.,"Lfill"L'irf!' 

b 20 u, m=0,49: 
llrnzh1 [Jw,J,if.n'l zhpurf, f.wuurnLP1nL'i.,r_1 

. ffJJWi.n,' H· 2,65 if: 

/u"l,'),f,f' 13-121 9'npJ'i.,wftlW'i., "frnl/>J.in,f_ 2.r/W[Jw,J,f! u,b'l"''1r4.wJ I; 

b=lO u 1w1'i.,,n[J1nL'i., nL'i.,b9tr'[ trL'l_'l_lW'i.,,,,,,L'i., ftwp,f_wJ.J!.f, f.nL'irflLlf, 'tbr

.[!.f,'i., Ptbf/>r,L,l p_rf, r,,,rP'l."'i.,f, 'i.,f,z'i., I; '\J 2068,0 if, 2.rwfrlw,J,f, 2."Lr[J f, 

'irf,z'ir I; '\J 2064,0 if, r.wi.nwftf, 'irf,zf!' '\J 2060,0 u: llrnzbl t.rr r,,,_ 

pf,qn'irf, 'irf,zf! ,f_bpf,'ir Ptbf/>nul Q=l40 if3Jtlpq buf, 11h"f_p11L,l, 

1//JWm ,' '\J 2068,37 if: 

{11LJ1tL#I r./..hpf,'ir p1bf/>f, f.nrf,'l."'i.,f, 'i.,f,zc nrnzbL"L r,,,,,r,,,r r./Wrftu,

,f_nr I; "r"2.b1 [il/W,J,4.n'l. zbpwf, H f.wui.n,,LfilJ"L'i.,r, 

lui,,,_J,re uftqpf,9 LttLJ-b'i.,.[!. IW'i,u,bublrti/. #n111b9~u,'i, IIIPIW'flll{J1n,'i.,{! £_ 
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( 
Q 2/3 ( 140 )2/3 ' 

H= mb J/2g) = 0.49-10 -4,43 = 3.46 J, 

U.1u"i/111n,f_, 

H0=3,46 if <h=4,0 if (h-2068,0-2064 ,0=4 ,o if), 

"rl! f,,/wuu, i._nL'irf,, ,l!.w'i.,f, nr if.brf,'i., PJbf/,nL,l w,f_ktf, 9/WJr f.nrf,qn'i., 

ftu1111W9,f_f,, t.lw,/,,_,up/Wr WJU d.lw,f_ fu'i.'1-rP l"LJnL,l[! t:,~,wru,i/_nr l_/;t 

/u'i,'lfirf! lnLJ/,'i.,,/! ,f/,r WlllW[IWrftwJ ,//-,fr1"'1""- ( u,/,11' 1
{, [j, ~m/uh,J,-

11u'i.,, l.,fi'1r/Wi/.lf,l1u,, 1076 p )1 
llrnzb'i.,,/! f.wuu,wu,nL'i, "flWrJW,fb,nrf! 

A(h/ H0 ) 
Q , __ .;:...___ =0,81: 

mb :{2g h 312 0.49 -10 .43!2. 4,43 

75 

u.,., u,rJ-b,l!f,'i, W'l_, 18-,n,l f,u,,fu,"flWUIIWUf,1,u'i.,nLJ I; h/ Ho=0,884 
nrmb'[f,9' 

4 
H0=--= 4,53 J: 

0,884 

c-;.,,,_,,L'i.,htnif. H=Ho, ,f r,111b9J u.,'i., /WrUl'fnLp ,,,L'i,[! ftlf,'i.,f,' 

Q 

b(p+H) 

U.rUl'ftrL[il JUii, pwrd.rr1LfiltnL 'i.,(!_' 

r:,.1Jo2 

2g 

140 . 
-----1,64 J r·•r•·= 
10( 4+4,53) ' 't ~ 

1.1-1,642 

19.62 

140 

0,15 .r: 

t•0 1,67 .r, 
10(4+ 4.38) 

r:,.tJo2 1.1-1.672 '' 
-= 0,16J ,H=4,53-0,16=4,37 J: 
2g 19,62 · 

•{brf,'i, PJbf/>f, r.,,rP'l."'i.,f, 'i.,f,ze fttf,i,f,' 

2064,0+4,37=2068,37 u: 

/u"l,'},f,f' 13-19, 1.,wz,f_f, u,n'i.,bttti/. ftn7u,1f,'i., ub'l_,,;,,,r[!, nr112.bl 2.ru1-

p1W,J,f, ,f_rw1f,9 [rl1Wtf,,f_11'l b[,1!{!1 b[ilb f,IWJUl'i.,f, /;, nr nLli_'flW'i.,ffl'IL'i, f.nL'irf, 

LIWl'i.,nLfilJnL'i.,'i, I; 8=30 if, fr/1u,J,if.n'f 2.br111J, {.u.,ft/Wu,f, lu,J'i.,nLfiltnL'i.,[!_\ b= 
101 



I -26 If: s r,[,ud- bit p_r,uflu11f,f, "'f,u,nf, pwrarm-fJ1m 'fte' p=7 ,0 U. [ilw,fr

tf.n'l. 2.bru,fr pwrarnLfd,m.'iJe' H=3,0 If: 

8 nL 9 UL J1 ll1u 'Jb"J./!nLJ /JL./!fr 'fnrd-,u//fr9f! "J/Ju,./! t- nrnzbl puin 
Pw'lb'i,f,' urb' u t:.w,[h[,[wd-, f-p_ 1711 

""'"'·' Q=251 uJJtlrli= 
/ot'l-fof' 13-141 {w,'i, zb.t ,en,[ p_rw

flw,frf, 2_/,,f ./!fr ,[rw p_rf, JunrnL/JJtlL'i,'i, t
h1=1,5 U, 2_bJ./!f, pu1rarnL[il1m'iJ(!' p= 
=1,0 tl', p_rwfilw,f,f, l,,'i,znL.t[!' H=3,0 tl', 

p_rwflw,frf,9 t:.bu,n b'l.l"'L Jun rm [ii 1m 'i,!!' 

h,,=1,0 if, L"'l'ftnL/JJIIL'ft[!' b=2,0 .tf: 

n rnzbt p_rwfilw,frn,[ flw,fr,[n'I. bl./!f!I 

tff. 13-13 tu'L'IL'i" ,,,.,,,,,.' Q=ll,6 uJftlpq: 
/I}"'(, 'J,f,f' 13 -15 t n rn2_bl L"'l'i, 2_/,,f ./!n,[ p_rw[ilw,frf, l,,'i,2_nLJ {! /:,/,u,/,J,ul 

wtf.1,ut'ftbrfr 'Jb"J./!m.r. Q-25 i1' 3filpq, b=4,0 tf, p=l,5 tf, h ,, =3,5 tl', 

<.p=0,85: 
ff/wur.' H 2,57 tl': 

/ut'l-fofl 13-161 llpn2_b[ l"'J'i, 2_bJ .pn,[ p_rw[ilw,frf, l,,'i,znLJf!, b[Jb 

,.,,r,[.,,d- 1;,;, Q=IO u3filpq, b=2,o ir, p=I,o ir ,:,p=0,88, h4, =L5 tf: 

-- :---

ti[. 13-U , 
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ff/..,,.,,,' H=2,18 u: 

{ IIL ,j- nL ,ft {,u {'i, 2_/,J ./_!" ,[ [[!

/',u(rl ,u1f,Lrf, /:,,uz,[wp~f! l11um,ur11L.r 

L-'i,./! '{, U. ~n,[11b,f,J,u'i,f, JL{Jn-

t; r ~ r n I' '1 .r n u, b 9 IIL .r I . dzu,b'i,.p A-'iJ1 

A=~. H+p=_!_. 2,25+1.0_1.45 , 
b H 2 2,25 

U.n 'Jb"J./!nLJ k=0,648, illo=0,351, 

tt-( 10 )
2
/3=2,18 tC: 

0,351 ,2.0 ,4.43 . 

brpnp'J ,lnu,b9nLJ1 A=_!_· 
2

•
18+1 

=l,46.k=0,647,mo=0,351: 
2 2.18 · 

-flw'i,f, np pw,[wrwr b2_u,nL(rl1w.tp 111o-'i, 'iJnLJ'i,f! UUflU!J,[b9, IU"JIU 

H 2,18 if, ~wrbtfr t- 1(1111nL'iJb1 ,[brp_'iiu,/1,u'i,1 

lut?-N' 13-17: llrnzbL l"'l'i, zb.t J.!n,[ 2_pwfdw,frf, bu~!! t:.burl,,J,ul Ul[!t/_

l"'l'i,Lrf, 11 1,"l./!m.r. H-4,0 u, h ,,=4,5 tl', b=2,0 tf, p=l,5 u, i1=0,92: 

fflwur.' Q-28,3 tf3/tlpq: 
fut 'J,f,{' 13-181 llpnzbl //,u,f f'P."' Jfr'i, IILll_'l_W'iJ~1nL'i, /un'l_n,f,u~f, pw9-

,[md-.p[1 t,urfrbrf!, bfiJb fil"'l."'r''""'l. bt.f!'i, t- Q=l5 u3ftlpq, fd•nu,umrblf, 

,urw'fmfiJJm.'iJ{! Up 4 uftlpli, b'l_J"'l Junr11L{J l"'·'i,l'.' h.?=0,5 U, ;=0,92: 
UmnL'fbl 2.rwfiJw,frf, l,,'i,znL.r[!, bl'i,Lln,[ Lfr!J.f!fr m111[wd- H =3,0 tl' 

P"'rarnL[il 1nL'iJf,91 
'1/wm.' H 2,3 tl': 

lut?-N' 13-191 llrnzb1 Q=lO u3Nrli bu (cln'l. 1"r~n'l. 1L"'''ri"'lf,'i, 

111 'l.'l."''i,~lnL'it pw9,[wd-./!f, l_,u-

1{,brf!• b(rlb IUJ'i, nL'iif, Jubw

.f)IUrlUJfr'i, /:,u,u,1u~ (Vp =4,3 
ujtlpq), 

UurnL'fbl p_rfr /unrnLfilJnL'i,f! 

11,,,.rr2.frs wnwp_, bt'iJbln,[ H'= 

=3,0 tl' Lfr9.f!fi pwraf'IIL/JJnL- ti[, 13-18, 13-19, 13-20 [u'i,'lJ,r'i,/,rf,• 

'iJ{,9 J.. h.,=1,0 tl' b'l.l"'L Jun-

rnLfilJnL'iJ{,91 f!'i,,nL'i,bl <.p=0,85, A=l,O, [ru~ p_rf, .r ... 1,.,,r11w~f,9 Jfr'i,tk 

/f,9./!f, pwpapnL[ilJnL'i,f! 1,0 tl': 
ff/.,,111.' a>l,38 tl', b~2,0 tl': 

/1}"'(,'J-f,fl 13-201 flrnzbl f/,u,/rp_"'Jf,'ft nL'[_'l_,u'i,~lm'i, /un'l_n,[,u~f, pu,9-

,[wd-./!f! t:,J,,,,1,_l"'l m,[J"'L'i,brfr 'Jb"J.[!nL.r. Q=l3,0 tl'3Npli, h,,=1,5 tl', H'= 
=3,2 U, Op =4,0 tl'ftlpq, <.p=0,8: ~rfr ,f,u~Ulr'J"'~" I,_ Lfr!JJ>.[• puira/mL

{rJ l,u'i, u,,urpbrnL[ilJra'i,'i, f!'i,'lnL'i,J;L 1,0 U: 

'fw,.,,.' b 2,45 u, H-2,20 u: 
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Tut?N' 13-21.1 ~nrr.w'i,"'lf,'i.i p_r.,,,fJ,,,,f,f, ""'z"-"'lPi, bu{1,1 t Q=200 
u3f'1pq, [ilw,f,i/_n'l z.L·rurf, flnLJLUIUlrblf, P"'rarm-fl1nLiif/ H=I.5 d, P..r"'.

flu,,f,f, z.nLr[ilf,9 ,lf,iitl.. l,bnw9'i.in'l fJnL'i.iblf, wnw'i.i9.[H! b'lwd- pwrarnL

fJJnL'i,f!' h=40 U, ',Unw9'i.in7. [ilnL'i,blf, br~wrnLfl/nL'i,f!' 1=3000 u: '1w

wwrbl P..r"'filw,f,f, "fi'lr"'i/.LMw~u,'i, ""'zi/.wr~f!I 
( nL d- nL ,/ z ~n r',w'i,u,,f,'i, 2.ru,fl .... ,f,f, ln1.d-nL,/ f! ~UIU,UlrnL,/ b'i,,e /!IIUf 

,,Cnpaao1rn1rn no rn)J.porexHHKe"-1955, t-2. 115, 
~nrr.,,,.,,,,,,t,'i, 2.r"'fil"',f,t, z.•ILrflf, a&.!! 1Lwfu,J_wtt t- iir"' Z"'""'"-'1./i (R) 

k. {.'i,z.J u,'i, ( H) ""'r"'Pb rm.p 1nL'itf,91 tmr[ilf, 2_u,nw,J_f,7.[! nrn~i/_nL.J t- r.bw£.-

l"'l r.w'i,u:al..n,J_' R-/ ( {~ 312 +n0s ) .. 
11 .m 2g H 

nrurh'l n0-'i, Jt,p_wt;b'i,wrw'i,ftLrf, [ilf,,J_'i, t-, 

S-l!' ,!ftp_ wt;b'i,wrw'it'i,b rft ',u,umnLfJ/nL 'i.,[! z.nLr/J f, i/.brf,'it ,I u,unul, 

f..-1!' ub7.,l,I w'it qnrd-w~ft9l!, nrf, ,lf,p_f,'it u,rrlb.[!f! >,u,i/_u,uwr t 0,9-f,• 

m-e' ht.[!/t 'lnrd-"'~P9f!, eii'lnL'itnL,I b'it,e m=0,36: 
11hr fu'i,'JrnL,/ f!'i,'Jn1.'i,b'i.,.j!, nr ,fh_u,t;/,'i,,u/1,u'i,'i,brf! pw9W~Ul/nLJ bft, 

w l'1 'lb"l.[!"L,I ~uurw'i,w'i.,.j!' 

R=_!:_· 200 12,08 .r' 
2,l 0,9 · 0,36 4.43 , 1,53/2 

.B_.=12,08=8,04: 
H 1,5 

.Pw'i.if, "r R>7H, "'"l"' "'r1_n..J' t ""'rfil zn1.rfl1 ~wrP z.mr(ilf, hp

~"'r111.fJ1n1.'i.if! i/_br9i/_nt.J t t;£u,l,_l"'l "l"'l,lu,'i,f,9' 

3,5H~B~ (0,4+0,5) R, 

5,2'5 ""-;;B~ 4,84 + 6,04 u: 
f;l'i,blni/. "'I" "l"'l,lw'i.if,9, l!i,'l"'·'i,bi,./! 8=5,6 u, 

2_111.p[ilf, [<fb.[!.,fu,'i., u,'i,~/nL'i,f! "'ri/_m.J t ct=6+9°, 
f!'i.i'lm.'i.ib'i,.J.! a.=7° 1 

~"'rfil z.nt.r/1/i ,J_brp_nd ,lft2f,ii "'r"''fnL[ilJnL'i,[! nrnz.,J_11L.t t r.Lml..l"'l 
pw'i.,u,a./1.n,J_' 

v,==~~~~~, 
2rn 0,65 H 

nru,b'l 0,65 H-l' /unrmfil111t.'i,'i, t p_ru,(ilu,,f,f, .,,.,,,[iJ 2.'1Lr[ilf, ,J_bn_nL,I ( f!UUI 

,f,11ra.t, mi/_1wl'i,brft )1 
r=R-B-0,325Hsina ( 1.nb',, 'ld-"''lPrl!), 
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Sb'l"''lrbtni/_ fili/.w1f,'i, "'rrlb.p.'i,b1,l!, ~uww'i,w'i,.e' 

r=12,08-'5,6-0,325, 1,5, sin 7°=6;42 tl', 

-- --··· ·· I 
I 
l t, 

ho · 

\ 
I 
I 

')C 
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200 . 5,08J /~pq: 
2n6,42-0,65 -l,5 

'1h'i,u,/'11'i,u,qu,'i, 2.frfilfr u,nw"i,9,1!(! qwnnL9,[m.J' t f.h,.nl,Ju,l f.w,[u,uw/'

J'w'i, ',frJ'u,'i, ,[rw' 

9,81x2 
+xtga= + xtg7°, 

2. 5,082cos27° 

nru,b'l.fr9 y=O,l9Ix2+0,l23x: (w) 
fl/wrwpn[wltw'i, J' wufr nrkt qu,r,[u,J .f!nLJ' 2.frfJ fr f.wuu,nLfJJnL 'i,f!. 1tnrn2.

,[fr f,bu,J..Jwl pwilwakn,J.' 
Q 

2n(r-x0 )Vn (p) 

nru,b'l. lln-'i, wrw,nLfJJnL'i,"i, t 2.frfJfr nrkt qbumLJ' IL nrn2.,[mJ' t 

tin V v; +2gyn ( 'I) 
pu,'i,wakn,[t 

(u,}, (p) l, (,) f,,u,[u,uu,rn,J''i,brfr J'fr1.n9n,[ nrn2.nLJ' /,'i,,/! 2.frfilfr ~n

"f''ffr'i,wu,'i,brf!. l, wr'fJnL'i,_f'i,/,f'{! 'ff'u,'i,9nLJ' W'l.JnLUWltnLJ'I 

x(J) I 0,123 X I 0,191 x2 I y(J) I l'n(J /~rli) I hn(J) I ~(J) 
2 

1,0 0,123 0,191 0,314 5,65 1,04 0,520 
2.0 0,246 0,764 1,010 6,76 l,07 0,535 
3,0 0,369 l.719 2,088 8,16 1.14 0,570 
4,0 0,492 3,050 3,542 9,76 l,35 0,675 
5,0 0,615 4,775 5,390 11,5 l,95 0,975 
5,5 0,676 5,75 6,426 11,76 2,95 l,475 

f!uu, x-fr l, Y-fr u,,[Ju,l'i,hrfr qwnnL9nLJ' h'i,.e 2_/1/Jfr UlttW'i,9,/!(!1 nrfrs "i,nr

J' W[fr ffL"/."/.nLfJ ,..,J' P u,f:'f.w'frb [ff,[ :n -fr tw,f,b rn,[ f.wu,,[wJ'i,hr, /JU11tnL-

9nLd . U,e aui'lwrfr k 2.frfilfr "l.rn:/>frtl! ( mh' u 'IJ~'lfrre)1 

!lw'lu,rnLJ', 2.frfJbrfr f.wu,J'w'i, qbu,nLJ' (nrfr funrnL[ilJnL'i,'i, t Ymax= 

=4 ,6 U J "/'/!. nrn2.nLJ' b'i,.e 'lt)u,'lf'frs' (!UU1 J' UIU2.U11Wpfr) wrw,nLfJ JnL'i,f!. 

'ufr'i.fr' · 
Vy=0,98Y 2gyma:,,, =0 ,98f 19,62-4,6=9,34 J /~p\i. · 

fruit u,rwJ'w,fiJe' 

d -v4Q -v 4 .200 - 24 .r o- --- --=a, : 
1tVy n 9,34 
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( 'l) 

(h) 

1,hnw9'i,n'l. fJ11Lilh1fr mrwJ'w'l~J(! "l.l,ui ,I! t f!'i.U1r"L tu(i, r.w2.,[n,[, nr 

2.rfi wJ' P"'l.l. tilbr'lfiw'i, ,[bpwJ,[f, t.J,11rw,[ tfiltwltwil qnpm umilbrf,, nrl!. 

nr•n2.if.nuf t t,l,u,l,lu,l ak11,[' 

''h _c v2 +4fo2 -h 
4J '2 -'w-- -- 0' 

2g C2d ('I.) 

n11u,b'l. d-5' fi}nLilhtfr u,rwJ'w'lfrJ'i, t", h0-5' fJ,nilbJfr wnwil9,efr9 J'Ji'i.J..IL 

WJ'i, ltu,r,[wJ.efr pwpaprn/,JJnL'i,f!, ne.u,/,'J. zwrrfttLtf(! 'fu,n'i,nLJ' t t\il2_tlL

/fw1frilt U.n ,,u,r,[wJ.efr u,b'f.[! nrnzhtm t.wJ'wr ilwJu "l.bm,e t qwnn;9bl 

u,'i,9t1ufw1fri, J'wufr "frnff.filf!., fff'{! wr,[IILJ' t f,/,u,J..Ju,l lt"r"f• Y-fr'i, Ulf!.r-

1/t!lJ' t Ymax-/r9 ,fl,J wprlh,eilhr l, (•1) nL {h) r.w,[wuwrnLJ'n,[ nrnz1nJ' 

b"i, Vy-I!. l, d-5', nrnil9 J'fr1.n9n,[ l, qwnnL9,[11uf t w'ii9nLJ'w1fi'i, J'wufr 

UJrn:/>/rtf!.t t2.b'i,,e, nr ui'i,911LJ'w1fii, J'wumJ' .f!W'i,f, 'fl,n qwu,wp,[nuf t 

,u'l,uu,:u,'i,/l.'1LJ'1 Ul"f.Ul 2_ wrrfnLJ' (! nl_ t\'iizm.J' WJf,'i, t /,_ W l'i, lt'JWlt'i,W t\'i,2_ffL

,/ u,,fr'i, J'fiu,,'i, w'i,9nLJ'w1fi'i, J'wu(! fJnLilhifr U,rwJ'u,'lJfr /,/,u, /,wu,,[bttrL 

,J'uiufr9 uquu,J I 
l}u,nrk urp,[wJ l,i, Vy-/i /,_ do-I• wprlh_f'i,hr11. u,wpphr y-'i,bpf, t.wJ'wr1 

n=0,014 

y(J) I lly (J /~rli) I do (J) 

4,6 9,34 5,24 

5,0 9,76 5,l 

6,0 10,7 4,87 

7,0 11,5 4,70 

8,0 12,3 4,55 

9,0 13,0 4.44 

ft' IIL 'i, b L fr U, f' Ul ,f IU 'I J fr f, W 2_ ,[ IU f' ~ f!.1 1,fr'frw,[1fi1tw1tw'i, qn-
R 

f'IILUU1'i,hrfi 'lnrJwqf,9r Ltnrw9J'u,i, f.wJ'1ur lttfii,fr e=0,25, hrp-f =4,0: 

',wnnt9hln,[ aw,wrfr "frnf/,f,[{! l, w(i1 f,u,u,btnif flnL'i,/,Lfr u,pwJ'w'lJfr 

C.bu,
1 

'l'*"''lf'fi9 npn2_nLJ' l,'i,,l! f,u,u,,fu,i, qu,p,[mJ,ef, pwpapntfJJr,L'i,f!.~ f.w2_-

1/,uJ {iJnLilhtfi wnw'i.9,efr91 

9-Jw'lrfis k 'i,wfr,nr'l "''1.l"'""'ltl•s bpkmJ' t, nr d 4,5 tf wprlb,ef,'i, 
r.1111/u,"f.U,u,WIJ,UUl'i,nLJ' t y=8,0 U, nrfi'i, l, qr.111J'W"f.UIU,UIUJuU1ilfr ho= 

=32,5 u: 
it'nL'i,I, l"'J t.fr'lru,i/.LH"''iw'i, Ltnr11LIJUt'i,h rfi r,,,, z,[ wr'ifi IU l''ll"L 'i,.[!.'i.,h I'/! 

'J.l'"''i,,'Jh'i,.e IU'J.JffLUwqr,t.1f + 
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n=0,014 

d '" V R= ~ 
v2 t~ 4lv2 1: h, - - --

4 C 2g 2g C2R .r J2 .r /~rli J 
J .r J J 

4,0 12,55 15,9 1,0 ~1.43 12,4 3,1 60,6 63,7 
4,5 15.9 12.6 · 1.125 72,58 8,12 2,0 31,8 33,8 
4,55 16.2 12,35 1,135 72,66 7,79 1,9 30,3 32,2 

U.'1.tnLUUl¥P9 brlrnuf I;, nr fJ11L'i,li1f, urrw,!,uq~f, d=4,55 u ,urdb.[!f, 

'l/;"l..[!"L" pw,[wr,ur,f_nLJ' I; ('I.} t.w,f_w11wr11LJ'f!, · r.bmkwp,ur ..,,'i, ¥L/r'i,f, 
l,,uz,f u,Jf,'i,(!I , 

108 

~ln~~ snu~~nrubrnr~ 
~Pti U.l,!,0.wlJJ.UO.PU.!llJ.(J) tU.Pd-flJl.lfC ~U.8 "IPN!lflJ.S'111 

tm'" 1,tr n1'"tr 

"fut'},f,f' 14-1t llrnzbl nL'l_'l_JU'i,¥lnL'i, f1mr,[w~,e nL'i,b9n'l_ fr,u'i,9,l!f, 

~r/rm/rl1w¥u,'i, JunrnL/1JnL'i,f! k J'f,'i,f,J'nd u,UuJU¥"'r"'r J;'i,brqf,w'i,, bfJb 

2.rw'i,9.[!/r l"'l'i,nLfJJnL'i,'i, I; b=5,0 U, pn'l_wr¥,[n'l_ Ul.[![!' Q=25 u3ftlpq: 
ff/,u,n,' h~ =1,41 U, 3min=2,12 tl': 

"/ut'r/>f' 14-21 Ub'l.w'i,,u~k ¥,nr,f_JU~.[!/r 2rw'ii9.[!f, r,,uJ'wr ¥WttnL9bl 

,nbmu~JUrJUr l;'i,brqfiw1f, ¥"re' ¥,uJu,[w~ JunrnL{J/nL'i,/_,9 &_ npnzb£ ¥f'fi,nf,

J1w/1w'i, funrm/iJ1nL'i,f!, bfJb 2.r,u'i,9.[!(! p'i,npnzn'l_ j'b~nL[1JnL'i,'i,br'i, b'i, CJ= 
=20 u3/qpq, b=4,0 tf, m=l,'5: 

ffJ,um,' hi =1,205 U, 3min=l,663 u: 
"/ut'r/>t> '14 - 31 11'!_,lf,'i, "l."'lJ'u,'i,'i,brnuf q,n'i,,f_n'l_ r,"'l"'Jf,'i, 2_rw'ii9.[!f, 

r.wdwp nrnzhl r,,,L'i,f, r.t,'ll'"'"-LP¥"'¥,u'i, 9"L9Pl.f! uw'ii9,ef, t,/;,nkl"'l "I_W-

,,.,,,fl,mrbr/r 'l/;"/..J'nL,f' b=l5 u, m=2,0: • 

tf/u,m.' x=3,55: 

/u"i'r/1[> 14-4: Flimn"i,f, bpl,uw"l_wmnLJ' nL'iib9n'l_ IIL'l_'l_JU'i,¥Jnt-'i, 2_/!.

l'"''i,9.J!P L"'l'i,11Lf1JnL'i,'i, I; b=8,0 U, [,lb,enL/1J"L'i,f!' i0=0,00065, UJ.[!l!' 

Q=lO uJ)tlpq: Jlrw'i,9,ef, ,[bp2_11LJ' IIU1b'[~,[/;l I; h2=6,0 ti funrmfJ1nL'iit 

t,•'i,J__ /:,/,nw,[nrnLfJJ,u'i, ,[rw ¥u,nb'[~,ff, h1=5,0 U funr11Lf1JnL'ii(!l 

11/,u,n, \ /1=1'530 tf; 
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/tJt'J,f,f 14-5, J!nLrf! u,pu,u,f,nubln,J_ t.wrfJ ,f,u,ltu,'i,fr u,u,ltfrs ,/u,'i,11LJ' 

t- l1L'l_'l_U1illt1nLfl ltuiriJ.u,6-l!fr b-5,0 tl' L"'tilmf!1w.rp t... Ia=-0,00125 flb,em.-,. 

P1w,lp pbwn'iib 2.ru,'ii9,1p f/>u,ltu,'iifr9 u,nu,2_ 2.rfr funpttLfill"Li,i, t H=3,0 tl', 
fruit ,f,u,ltu,'i,fr pu,9,j_u,6,1![!' et=0,45 tl': 

llpnz.bl UJpu,u,f,nu,J_n'l_ bLJ!f! /.,_ ltUlntn9bl W'l.UJUJ Ju,1t/,r/,_nL1flfr 1tnrf! 

2.rw'il9J!nLdt 

H ~ 
... -; '- . 
~ - I ' 

-----_..,_ __ 
a "",r--~

hu__•0.2T8J 

0 10 

---

60 /JO 

l,~. 14-6 J,,'1,7['f,, 

----.t.. 

"-+-0.747J 

100 120 J 

{ RL d° Ill. ,/ I '{wf,w'i,fr U1w1tfrs wpu,u,f,nun'/. bLJ!f! npn 2.iJ.nLJ' t 

Q-fb6iiV 2g(H-~a) 

pw 'ilw ~t...n ,J_, 

nruib'I. e-e nrn2,j_nLJ' t- t.w,J_bl,J_wd-fr Nt11 "''I.Jnl.uwltfr, (!UUI ..!_=0•45= 0,15 
H 3,0 

f,,urwpbrnLfil,w'il' e=0,618, fruit <p=0,95: Sb'l.w11rbLniJ. PiJ.w1fril wpd-b/!
'ilbrr., ltuuiw'i,,u'i,,l!' 

Q-0,95 .s.o.o,618.0,45 y 2-9,81(3-0,618-0,45)=9,66 J'3 /~r~= 

Ub'l.,l,J_wd- JunrnL/J,nL'ilf! ltLfi'ilfr hu=£et=0,612,0,45=0,278 u: u.,. 
JunrnLp,m.fl(! ltL/r.'ilf, "''l.UIUJ J'w1thrt...nL1Pfr ulJ'l.P'i,wltwfl l1uir,j_wd-J!fr fun
rnL[il tnL'ilr' h1=hu t 

U.'l.wu, Jw1thr"-nL1filfr ltnr/1 uibUJ!f! "f."'r'lbLnL f,u,,/u,p nrnz.b'ilJ! '1rJ,
u,frltwltw'il /unrm[il1nL'i,'i, nL f!bJ!nLfil1nL'i,f!' 

·110 

wt =5 .o,747=3,73 if, x~ =5+2.0,747=6,49 if, 

Rt 3 •73::::::0,575 .r. Ct =65,4 (n=0,014): 
. 6,49 

"r J,ui frltwltw'il [ilh J!nL[il l''L 'ill! ltLJ,'ilJ,' 

· gH 9,81 -6,49 
It =-- =-----

aC:8t 1.1-65,42 -5 
0,00271 

.PwflJ, nr hrltrwtw,f,wltw'il (JhJ!nLfiltnL'ilf! w,J_hLJ, P"J!r t-, J!W'il ltrJ,uiJ,

J1w1twfle, "'"f."' 1tuurw9,J_J, ql uif,"f.f, ltnr, w1uJ,flJ!'i,' UJ'l.WUI ,lw1t£r"-nL1PJ, 

l1nrl! 'lfr,lt.wrf, 1tnr t 1,_ ub'l.,l,J_wd- JunrnLfJJnLilfr9 ultu,[bLniJ. w1'il t.wu'iind 

./; J'friltl,_ 'trf,urf,ltwltw'k JunpnL[il/wfl: 

ll1u"f.f,un,J_ W'f_UJUI J'wlthr"-nL1P/t 1tnrf, or11fr'ilwui'ilbrf! lt,f,nfu,J_b'i, hu-/r 
k ht -J, J'J,2_"-' .0,278 ifE;b~0,747 if: 
'tnp,lwl [iln'l.nL'ilw'tm[il1nL'ilf! ltL/t'il/t' 

Q 9,66 
K0,=--;=:=-==--;====::-=273 .rJ/~r~: 

Y i0 Y 0,00125 

ll'l"''" Ju,ltbrt...nLJ/df, 'L"I'l! 1tUJttnL9hlnL f,u,J'wr h-fril u,w'i,,l! 'l"''i,u,

"lu,'i, wp,JkJ!flbp UJJU uu,f,,/u,'i,'i,/,rnLJ' /.,_ t.w2,J.bflJ! 'ilpw'i,9 f,u,,/w"(_WUIUJU

Juw'i, f,/,,ru,,J_npnL{J 1nL'i,'i,I, p[! ub'l_,f ,j_wd° ltu,p,j_u,6 ,l'fr91 

1,u,z,J_wrltf! 'frwfl9hflJ! W'l_J11LUUJ1tm.J' I 

fiJ'bp/,_u w,J_hl"I''l- -tt UJlu"'b'I. UJWL "''l"'UJ J'w1tbr"-nL1fil/t ltnr/t WllW

tfi'ii ltbuifr t.wz.,f_,iu,'i, pw9wuipnLfJlf1L'ii[!1 

h1=0,278 u r.wJ'u,"iwu,wuJuw'ilnLJ' t uh'I.J',J_w6 "JuuinL[ilJnL'ilf!, "rf! ltLf,ilf, 

1t,nrJ, u1t'lpfr 1tb,nf!, f,l,u,/,_u,pwp 1tnLflb'i,wfl,e' 

O.l1=bh1=5,0,2'78=1.39 u, 

x: 1=b+2h1=5+2-o,278=5,56 tl', 

R.1_ "'1 =l.39=0,25 .r: 
'1.1 5,56 

Ci-57,31 f!UUI W'l_J11Ulw1t 15-f,, bpp R=0,25 I.,_ n=0,014, 

l<= w1CV R1=1.39 -57,31· Y~ =39,8 J3 / ~p~: 

'1,.1.s..!S.!=39 •8=0,U6 Il('Y.1)=0,145 f!UUI W'l_, 19-frt 
Ko 273 

flrnzk'i,J! h~=3,0 if JunrnL/JJW'i, f,u,J'w"(_WUIUIU{uwfl l t.bnw,J_;.,JlnLP/IIL'ilf! 

ubq,i,j_wd- ~,nr,[wrl-,l!f,91 
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CJ:) '° CN 0 _..,, ,:,:, ... IN 00 IN '° CJ:) IN ,:,:, \0 

"" .... IN 
• .'.:!., ... 

.;, ""' CJ:) a., ... IN IN IN 

""'· ""' ""' ""' 0 0 0 0 

.., 
'""':I ... 
:,-.! 

... I 
CX) M CX) CQ 

":. CJ:) CJ:) "':. ' . 
\0 \0 \0 .,., 

.... .... 
0 .. 

u ... ""' IN (0 CX) 

I 
<J:J. ~ "':. IN 
,_ CX) 00 a., 

'° '° '° '° 
~ a., '° \0 

IN CJ:) 

I ~ oo. ~ ~ 
0 0 0 0 

a:, '° ~ M .,., IN 

""' CJ:) ... CX) IN ... ";. IN ~ ~ 
0 0 0 0 0 

~ t.":> 0 a, IN 

""' CJ:) ,...., 
'° 

,...., ... ";. ~ ~ M 

0 0 0 0 0 

~ 
c.. 

~'.'7 CJ:) ,;,~ 
"':I 

oo. q ~ ~ ~ 
a, .,., ,_ 0 ,n 
M ""' 

.,., ,_ CX) 

... ,_ M ... '° u '° ~ ~ ... ~ ~ ,_ ,_ ci 0 ... .,., 
'° '° <.:') ~ 

fis CX) ,_ 
'° 

,...., 

"' 0 ""' CX) 

<:"!. ~ ~ Cl? ~ 
0 0 0 0 0 

---
~ g 0 0 0 
>I') ,_ CX) a, . ._; ~ '° '° 

.,., 

----
a, 0 '° 0 \I') 

°':. L.":> ,_ 0 ~ . IN . • .... ... ,...., IN IN 

00 ,_ 0 ,n '" ... C'!, °':. «:> ""!. ""' 0 0 0 0 0 
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0 
CQ <J:J. IN 

0 
CX) ,...., ,:,:, 0 
CJ:) a:, a., ,...., 

IN ""' ""' ""' ,:,:, M ,:,:, ,:,:, 

~ ""'· ""'· ""' 
0 0 0 0 

a:, ,:,:, 00 ,:,:, 

"':. CX) ~ ~ 
\0 >I') '° 

.,., 

... a, ""' "' "':. 0 ~ ":. 
a, 0 0 $ '° "' CJ:) 

,_ 
IN ""' 00 CX) 

a., o. o. q 
0 

,...., ... ... 
CQ IN ,_ I/') 
CX) '° IN ... 
~ ""' ":. ~ 
0 0 0 0 

'° Cl? M ,_ 
<D IN CX) .;a 
~ ""' ~ \0 

0 0 0 0 

\0 q o. 
CX) .,., IN C) 
a, ... M ""' a, ... ,...., ,...., 

,.., 
"' "' IN ,...., 
~ ~ ~ 

IN IN Cl? CQ 
CJ:) CJ:) CJ:) CJ:) 

,_ 0 ""' CJ:) ,...., .,., CX) ... 
~ ~ ""'· >t:. 
0 0 0 0 

8 0 0 0 
~ IN ,:,:, 

ci:,• 

"' ~ CJ:) 

0 i.":) 0 10 

'° ,_ o_ IN . 
IN IN M M 

0 L.":> 0 >I') .. ~ ":. CJ:) <.:') 

o· 0 0 0 

'° CX) 

..;,· 
. . 
>I') 

0 0 ,...., ... 
CJ:) 00 
M M 

""' ""' 0 0 

CX) ,:,:, 

~ 0 
~ '° 

,_ ,_ 
q ~ ,...., ... 
"' CJ:) 

,...., 
""' ~ ";. ... ... 

a, CQ ,...., CQ 

":. oo. 
0 0 

CJ:) IN ,...., CX) 
<D "'· 0 0 

o. o. 
CX) "' CJ:) CX) ,...., ... 
CQ ,:,:, 
CC) ~ ..;. .,., 
CJ:) "' 
,_ ,_ 
""' 

,_ 
>I') ":. 
0 0 

0 a, 

""' ""' 
"' <D 

0 ""' ,_ .,., ,:,:, 

~ o· 

,_ 
0 ""' ,_ ,_ 
o· 0 

-

ffJ,'i,l_l,_ 8-p'J :,nL'ilUI,,_{! f['Ul9,fnLJ t 'i,ml'i, aJ..n,f, Ul"fUI 11/•nz,J.md' 

a= 7.2-~.1 0,165-0,146 0 ,8 , 

h2 - hi 0,3-0,278 

C 
57 ,97+57 ,31 

J'n =--"----
2 

57,64, 

X1+ Xa 5,6 + 5,56 5,58 J. 
2 2 

1 , r J l= l(0,165-0 ,146)-(1-0,414) (0,166-0,145) =6,265 J : 
0,00125 ,0,86 . 

tflLl'i, aJ..n,J, npnzhtn,f J'i,u,9wd' h2 /unpm{J111L'i,'i,bpf,'i, /:,w,/w"IUllnWU-

fuwi.n'l_ t:.bnu,,fnpnLfJJnLiiiibp[! umwi.nuf b'il.p. w'l1uu, Jwl1bpJ..nLJ/Jf, 11.npf, • 

J'J, zwp.p. l1bmhp1 
U.'lwu, J'w1LbpJ..11L1flJ, 11."Pl! 1Lu,nnL9btfiu t:.wpJ'wr t r_iimplrf UIUl['pbr 

',nf'fi'lr,'i,u,11.w'i, /,_ NL'l_'l_Ulat,'f J'wuzmwp'i,bpt 
f/Jbu,J! !; mzw'ff,r Lfiiiht t:.nLiiJ, f:,u,,nu,11.l! 1LwnnL9htfiu, 'J{'UI t:,,.,.r,.,,, 

trpb.!; l-J,'il t:.wJw"iw,nwufu,u'i, npnz,fnLJ !; AZ=iol wi.1Ln11fe /,_ UIU'l_W'J{'i/.nLJ' 

f1L'l_'l_"'J.J,'t Jwuz,nwpr,,f ,n,f1w1 l t:.bnw1[npnLfl1.u'il ,fpw; Opf,'i,u,ft' 1=100 if 
.,,,,,fu,p t),,z=0,00125·100=0,125 if: 

fut'J,f,{' 14-,-61 '1wnnL9bt W<LUl,n Jw/tf~11/,_nLlfJJ, 11.nre IIL'l_'l_u,'i,11.tnL'i, 

11.mr,fw.t.p.J, pburn'i,b bpbuw"iw,nndn,f t:.nrfi'ln'i,u,11.w'il p_pu,'i,9.p.11LJ' (io=O), 
"{'(! ,fbpp_w'i,nLJ' !; u,'i,/JnLJ'n,f /,_ UL 'bf, /:,l,,n/,_lu,l u,,f1w(i,b ('{!\ b=5,0 if, ill= 

=1,6, Q=80 if3Jtlpq, n=0,014: 

-- --- - --
{ UL a- nL ,r, J!pwi.9.p.J, ,fLrp_nLJ' 1Leu

u,w9,ff, '1rfiu,f,11.u,1Lw'i, f,1npnL{J1nL'i,'i,, N('(! 

1L1J,i.f,' 

ht= i/aQ2 = .. / ~c~)2
=3 ,065: 

gb2 V 9,81 5 

U.'lwm J'w1LbpJ..nL1fle 11.tfi'iIJ, Po u,J,

"i/r /Jn[' /,_ p_pf, /un{'TIL[dJnL'i,{! /1,f,n/u,J,J, 

h,
1 
~hl;,;;;,oo uu,/:,J',u'i,'i,bpmJ't U.'lWW J'u,1Lbrl..nL1filf, 11."rl! 1Lwnm.9h'i,.p. J'J,"i1-

l_/L hl=IO if: llrnzbii,1 h
1
=4, 5, 6, 7, 8, 9 /,, 10 if [,Jn('I/Lflt11L'i,'i,b11J,'i, 

>i.w,f w"iwu,wuf,1u,'i,n'l t:.bnw,f n pm.fi!Jn<'i,~,b {'[!t 
113 



'1rf,urf,~,u~,u'ii [ilb.[!"LP1ni'ii[! luf,'iif,' 

it =_L • 21..... 9,81 • 11.12 =0,00359. 
ac2, Bt 1,1 · 74,672 5 

nrlirb'f. w, =5-3,06=15,3d'2, x, =5+2·3,06=11,12 If, 

15 3 . 
Rt =-'-=l,376 J, Ct =74,67. 

11,12 

Kt =15,3 ,74,67 Yl.376 =1340 1PN11~. 

"t.2= K2 =1 Il('t.t2)=0,333: 
Kt 

R1-
2o 1,54. J, C1 =75,86 
13 

K1-20,75,86¥ l,54 =1810 dJ /~I'~• 

K1 1810 82 
~ 1= -- = --=1,35 Il(Xtl)=O, , 

Kt 134.0 

X•2-XL1 1,00-1,35 
at- ' ' ------

ha-h1 3,06-4,0 
0,373. 

C., __ c1+c2 __ 75,86+74,67 75 26 . . 
2 2 

.., _X1 -!-X2 11,12-13,0 ,.,, __ _ 
12,06, 

2 2 

. ait c2., B.r 
H.t=----

g .,_., 

1.1 .0.00359. 75,262 

9,81 

5 ---0,948: 
12,06 

h2=3,06 /,_ h1=4,0 tl' fimrn'-PJnL'ii'iibr m'iib9n'[_ ~onr,f_wJ.[!'iibrf!. f,rwrfii 
r.bnw9,f_wJ luf,'iib'ii' 

I= l [0,948(1,00-1,35)-(0,333-0,82) J-115,8 if 
0,00359-0,373 

i_w,f,n,f_1 U'iiw9wJ ltbu.brf, r..wz,f_wr~ti pbrqwJ f; W'f.Jnu1w~n .. J'1 
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Jut'J,/>f'· 14-7, O'lu11{bln,[ flmJ.,11fbuiftJ., J'bfiJn1J.,9, l1wn11L9bl "''l.""" 
d mftb11kt1LJ{rJJ., ftnre pbu,n'i,/, hrLum"fUIUlfll.,/ NL'i,b9n'l_ U/,'l_u,'i,,ud./,. 2.rw'ii9-

.[!nLJ', nr/r 2_/,"f/,rf, {rJ/,.[!nL{rJ ,,,,'i, 'fnpJ-1uftJ,9'i, t ffi=2,0, lutJ'btlL{rJJnL'i,[!' 

b=15 U, hl,[!f!\ Q=35,0 tf3/qpq, t:.nL'i,J_, filbl'nLfJJnL'i,[!_' io=0,0002: J!e
rw'l,9./)[! 1_/,rt,u'l,nLJ' t ut'i1ftnLJ'111/_1 

Jut?/>!' 14-Bt U.'l_JnLuJ., l"'i/. zwr,[u,J-,enq, nL'l_'l_W'i,ftJnL'i, t:.nrJr'l.n'i,u,

Jiu,'i, t:,,IL'i,J_, J'J_,2_nif. ,u'J,9'J,11LJ' t Q=l5 tf2/qpq bup, nrr. nL'J,J_, b=20 U 

L"'J'i,"'·/!JnL'b /,. iJ.hr2..ut'bnLJ' t u,'i,ftnLJ'nq: 

flrnz/,L w"iiftnLJJ,9 l=32,0 U t:.bnutiJ.nrnL(i/Ju,'J, if.rut 2.r/r J,1nrnL{rJ1nL'b[!t 

Jut'J,f>{' 14-9: '1n"i/rm pbu,n'i,w"f,u,n

,{,uJ- ub'l.u,'i,u,d.ft t:.nrfr'l.n"iiutftut'i1 'lru,'i,9.p[! 

llL'i,f, b=3,0 U l"'l"i,nLflJnL"i, /,_ ffi=l,5 zh

,.,,_brJ., (ilb,enL{rJ/u,'i, 'fnrJ-w/1J,9, Q=40,0 
tl'JN_pq l,l.[!1 J!ru,'i,9.[!l!. if.br'lu,'i,nd t u,'i,

l1nLJ'11q1 

'1utnllL9/,L Ul'f.UIU1 J',u/1hrft11LJ/!/r /1np[!t 

lut'J,f>{' 14 --101 4,urfd if.1ut:,u,'i,f, UIUI

Ji/19 'l_llLrf!. wrui,ut:.nunuf t 'f/;"/./r llL'l_'l_u,'J,/lJnL'J, ftmr,{u,J-.[!J_, pbu,n'i,/, U[IU

,n/;rni/. t:.nrJ.,qn"iiwftw'l, 'lru,"i,9.p.f!, nr/r l,uJ'i,nLfiJJIIL'i,'i, t b=lO if; r/.., u,t:,u,'i,J_, 

pwrd.rw9J'w'b tw1J_,'i, t a=0,6 tf, 2.r/r funrm[rJJnL'b[!' H=6,0 11': 

ll1mzbl wqwu, J'wftbrknLJ/rJJ_, ftnr/r m/r"l.l! ft ft,unnL9kL l1nr1!.: 

.. 

/ut?f>f' 14-111 flL'l_'l_w"i,ftJm.'l, ftmr,[utJ-.f_J_, pbu,n'i,/, "fwmbr11if. wptu

'fu,t:,nU[!_ nL"iiJ_, b=6,0 ll LWJ'bnL{rJJnL'i,, /=500 U hrqtU/1111.frJJ'IL"i,, io=0,15 
t:.nL'i,J_, fdh.f_nL{rJJnL"i, /,. Q=70 u3/tJ.f1l} filn'l.utrftif.1111 /,l.[!I 
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f/u,nl1L9/,l Ul'f.UIUI J'u,ft/,,,/,.nLJ{Jf, ftnrf! JJ,'i,t/,. 2.r/r /unrnLflJ"L'i,f! qnrJ-

'i,,uftu,'i,nrb'iJ 7-utn'bw 'bnrJ' WL funrnL{rJ ,,,L'i, ( h2~1,05 ho), 

/ut'J,f>{' 14-12, 4wrfil qu,f.,u,'i,f, uiwftJ,9 'lnLrf! wrm,ut:.nubLrii/. 7-nLru 

t 'l"'i/ru t:,u,ft,un,uft filb.[!tlLfiJJ,u'i, nLlz'f.w'i,ftJn,'i, p/,u,r,'i,u,"f.OUI t:,,uu,if.u,J-z 

'1wnnL9bl Ul'f.UIU1 J'wftbrknLJP/r ftnre t:,l,u,/,.l"'l mi/.Jutl'bbrJr 7-b"f.[!"LII. 

H=5,0 tl', a=0,4 tl', b=4,0 tl', i'0=0,006: 

lut'J,/>l' 14-13: Ub'l.,u'i,u,d./,. ftmrif.wJ-.p nL'i,b9n7 'lrw'b9.[!f, w"ii9nLJ'U1-

t/r"i, J'wunL,/ ftu, t:,u,ftu,n,uft filh,e11Lfil JW'i, t:.wm qwJ-1 J?['J., fuu rmf" Jnt.'b[! 

t:, 111 u,iJ.utJ-J, uft'l.pnLJ ftw'l.JnLJ k h1=3,8 tf: 

Ornzbl u/r funrmf!111L'iif! w"ii9ni_J'w1J,"ii J'u,uf, iJ.kr2."j t:.bmkJ"'l 

wif.Ju,l'i,br/r '11,"I..J!."LJ', Q=23,8 tf3/qpq, b=7,0 tl', i'o=0,02, m=l,O, 

1=100 tf: J?ru,'i19.[!/r "/.u,u,I,['{!_ ftn"f/rUI pbu,11'i,w"/.wu,,[wJ- /,"i,1 

Jut'/of>f' 14-14, Uh'l.w"iiwd.k ft,nrif.UIJ-.f!fr pbmn"iiw"lwm t:.bnut9"iin'l. 

2.rut'it9./)[!_ ftu,'f.J,{wJ- t bpft11L t:.wu,,[u,J-"i,/,rf,9, nrn"ii,e Ulutrphr,[nLJ' /,"i, 

/r11b"ii9 frJb.f.nLfiJJnL"i,"i,l,rni/.' I01=0,00003, io2=0,08: 
lf,uttm9bl W'f.UIUI 1/wftb ['/,.llLJ/! J_, ftnJ1[!_ hpftnL t:,u,u,a/_wJ-"iibrnLlf, 'J,p,u'l,9 

,,u,t:,Ju,"i,,,,'lJ-frs ,fJ,"iitk !=500 tf t:.bnwif.nrm.fil1w"ii i/.r"'' Srif.wJ- bi, 

Q=35,0 ua/qpq, b=2,5 tf, m1=m2=1,0: 

Ju"t/1'/>f' 14-15, 1,wfunr'l- fu"ii1r/r mif.1u,L"i,bpnif. ft,unttL9bl Ul'f.UIUI 

,fu,t,br/,.nLJfil/r ftnph('f!, bftl/, "rftrnr'f t:,,uu,qutJJ., f!b.[!ttLftlJ"L"i,f! 1trfrmf,1tw

ftu,"i, t' io2=it 1 

Tut?/>!' 14-16: flL'['l_Ul"i,~JIIL"i, ftmriJ.utJ-.[! nL"iib9tt'l_ ftn"l.fru, phmn"iiw~ 

"/.WmiJ.utJ- 'lrw"ii9.[!f'. if./,l"lu,"i,nLJ' t 'lrutfrJw,f,ni/., npmh'[ 2_['/r funrnLflJnL"i,"i, 

t' h2=4,0 tf: 
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··-::_ ~ 
~ ~ y- - - - ~ C" .. 

n, , , """'" ,,,,-,.,.,.J .. 
't,t. 14-18 [,,t,,rJ,, 

. lu'i'J,f>fl 14-17: Uk7.w'iiwd.&. Jimr,f_"''*-.f!/r 

tr"''i,9.[!f! 1.knw';,nq/ t 2.r"'1'"'1.'"'i,n,J_, nrmk7. 
=2,0 u: 

tt, 14-11 ;.t.,r/" 

phu,n'i,,u"f"'UJ f.Jmw9'iirr'/_ 

2.r/r /unrnLp Jnl 'i,'i, t h2= 

z.11 '~PU.t1J .. 11110.110." fa'll-M!-1?: ~rtrt'o' · 1lu.n-nfl8'1..U.'o'-1?'1tr11 
Z,U.t'1., U.PIJ(! 

/t, t?-f>f 15-1t '1wn.11L9b1 t5JhJ•'f/rw1/r /,_ [iln/rl._,e/r /f,nL'iilJ.9f,wf.thr/r 

6/rw/f,/rlJ.'iihre ub'l.w'iiwU IJ.mr,f_wh,12/r t..m.'iim .. J'' Q = 50 u3Np~, b = 6,0 11, 

m = 0,8 mi/.1'"t'iihr/r t..wJ'wrt 
l ll ft U ll ,, U, f:'iibr'IP"'l/r 1,_ [ilnf,uf, lf,,ILillJ.9/rw'iibp[! wrmwt.w1m-

aQ2 
n(h)=--+Ycw 

gw 

w=(b+mh)h, 

Ye== 
2b + B h 3b + 2mh h 

b + B 3 = 2b + 2mh • 3' 

B=b.+2mh, 

f,'i,l._UfbU f,u,,u,f.tJ, t 3 /,_ n(h) /f,11L'iilJ.9J,w'iibrf! nL'iibf.t ,/J,f.tJ,1f11LJ'I 

nrf! uu,u,9,JnLJ' t 'ir/rm/rlJ.wlJ.,u'i, /rmrrrLfil,w'i, '1b"f,l!TJLJ't 

'1rf,111/rf1wlJ.~'i, funr11Lfi1Jnl'i,f! ub'/_w'iiwa/,_ f.mf.tbr/r f.wa"!r nrn2_,J_nd t' 

aQ2 w3 
-=-

g B 

t,.,, 1ui'iif, t.w,JwuwrnlJ'f,91 

u.,u f.w,JwuwrnL,/ f! ' fflLt},J_nuf t ,J,f.turr,!w'i, ,/b[iln7n,J1 

aQl = 1 ,1 -502 =280 lf5 

g 9,81 
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h J l BJ I 
(I) J2 

I . 
0 7,6 6,8 

2 9,2 15,2 

1,8 8,88 13,4 

1,81 8,896 13,5 

h J (I) J2 w2 ,f'•I aQ2 
- - .r 3 .r aQ2 

-J2 
2gui2 gw -- - - --

1 2 3 4 5 6 I --· 
0 0 I o I 00 I 00 I 00 I 
0,5 3,2 10,24 13,62 14,12 i8,750 I 
1,0 6,8 46,5 3,01 4,01 '41,20 
1,5 10,8 117 1,.W I 

2,70,25,95 
h~=l,81 13,5 183 0,77 2,58i20,70 

2,0 15,2 231 6,605 2,61,18,45 

2,5 20,0 400 0,350 2,85114,00 

I 

3,0 25,2 635 0,220 3,22 11, 12 

4,131 7 ,55 4,0 36,8 1360 0,103 
I 5,0 
,5:0 

2500 I 0,060 :061 5~601 
00 00 0 

' 

I 
m3;B 

J 5 

39,5 

380,0 

271 

I 280 

Ye J I n (h) I y C (I) JJ ,~ 
7 8 \ 9 

0 0 
I 
I 00 

0,244 0,780 ,88,28 

0,478 3,26 44,46 
0,708 7,64 33,59 
0,845 11,40 32,10 

0,928 14,20 32,65 
1,145 22,90 36,90 
1,355 34,2 I ,45,32 
1,770 65,2 72,75 
2,160 108,0 

I 
113,60 

00 "" 00 

J,J 

s,o 

J,O 

'-~T 
~~··I.Sf,!' 2,o 

f.0 

0 2,0 4,0 
,,t} { 80.0 

--:-.... 

,) . 
6,0 8,0 10,0 3J 

120 - . ~ i 
f60,0 200 n tn/,1', ., 

t2.bi.J!, nr nL-'f.'f.Ul'i,,~JnLi. r..nLi.brf, 'fb"iJ!nLU . ~r/unf,~,u~,u/l,u'i,, /unrn1..

{J ,,,,.-;,,(! nrnz.J.111...! t' 

pwi.wal.w,J_, f,u~ ,r-;,,..,9 ..,rt r..iuz,f_wr1,f, l;111..{J1n1..i.f! ,f'i,,n1..u I; i.n•1i.e1 

lut'H•f 15-21 Uumt..'lbl r..t,11rw-l.LMw~wi. pnf,u/1 pi.n1..1f/l!. p_rwpw

,f,,u1[,i. "l.wm.J.wrf, 'i,br~f,i, p1bf111..J, bpb fdn'l_Ulr~-1."'l bl.p.i, I; Q=20 
tf3/t\pq• uL'l_J,J_wrt funpn1..[J1n1..i.e' h. = 0,4 tf, b'l.l'"l Junpn1..plzr11..'i,[!_' h,, = 
= 1,5 if, f,ull ~mp,JwJ~i, ,,,.'l.'l...,i,~l",.'i,, I; 1,_ ,,,.'i,f, b = 6,0 u Lwliim{iJ1•nii1 

ff/wm.' h: = 2,31 tf, 1'.,bn.w9qwJ [dnf,l_,l!I 

Jot'}f,f 15-31 flt..'l_'l_W'i,,~JIILi, 

f/"'l'"-..,J ,l!f, 'l"rrti.w~wi. "l.rn:f.f,l n,f_ 
2J•w[1w,J,w1[,ii "l.,uw.J.wrii 111..'i,f, p = 

~- - - .. _ ... 

= 12 U pwpap111..[iJJnLif1 b = lQ U 
-S.,ullwm/1 l'u 1i.n1..p 1,11..'i, 1,_ /Jn'l.wr~n1..u 

I; Q = 120 u3Np1J blJ!' b'l_Ju'l /un

l""{dJnt..i.f!. iibp.p.f,'i, rzMf,n1..J' h~, = 
=O u, 

flrnzhl (Jnf,l_,ff, p'i,nLJ{iJf! 'i,,bpJ!f,i, pj/.fj,nt..,fl [!_'i,'1n1..'i,b£nq1 np m=0,49 

L.. r.p = 0,9, 
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lot?f,f 15-4t llL7.'l_w'i,~Jn,,'i, ~mp,J_wt).p.f, 'fnpt)'i,w~w'i, "f.pnf/,frln,[ 

u•w[ilw,f,w1f,'i, "f.WU1,J_wpfr ,[bpf,'i, PJbf/,nul 2-r/r ,lw.p.ufr,lnul ,lw~wr7-wk 

t"t.bmJ! t-- w'i.g'i.fr p + H = 15 ubm
P h: tbp.j!f,'i, PJbf/,nL,I ·t_r/r ,I w~wr

'JW~f! ~wfu,J_wt) l_t"- b [ J!P9 J.. ~w'l.- . 

,/nL,/ t-- h,1,
9 
= 3,0 U: 

ff/wm,Jwrfr f,'i,1_ujf,uf, pwpd.pnL-

fJJw'i, J.. bufr 'fb"f..j!TIL,f ~U111w9,J,f, 

uwt.,lw'i,w1fr'i, flnfru, b[ilb 'b=20;u, 
qi=0,85, m=0,48 J.. ,/,r,nb9Jw'i, 

i~. 15-3 I, 15-4 /ut,'lf,f''J.l,f'f,t u1pw'fn'-f!lw'i, '"'l.'Jb9nLfJJn.L'i,f! t.w2_,f,f, 
1_wn'i.,J_f,1 

ffJwm.' Q = 65,6 tf3JtlplJ, p = 13,67 tf: 

lot?f,f 15-5, l,wr[" ,J_wt.w'i.fr ,nw~f,9 wpmwt.,runuf t-- Q= 100 tf3Jtlp'fi 
hu1, ,J_wt.w'i,f, pw9,J_wt).j!'i, t-- a= 1,5 tf, iw 1'i.nLfJJnL'i,f!.' b = 10 tl', b'l.l"'L 

/unpmfiJJr,L'i,[! 'i,/,p.j!f,'i, p1bf/1nLJ' h.1 C:: 3,0 U: 
flr,,2.bl t,,,rfi'l.n'b'i.bpfr L,)"P'l,lw'i, d.J..e 'i,hpJ!fr'i, p1blf,nL,II 

"lwm.' h: = 4,16 tl', t.bnw9,J_wt) [dn/rl_,et 

i~. 15--5, 15~8 J, 15-1 

"'.,,,,"".,,,, rr, 

lut?f,f 15'--6t flpn2_b1 t.wpfJ ,[wt.w'b/r pwg,J_wt).p.f! Q ::= 150 u~ftlpq 
b.t,pf, 'lb"t.J!nL,IJ b[ilb b = 7 ,0 U J.. ,[bpf,'i, pJblJ,nL,I t.rfr ,I w~wp'fw ~[! 

t"i.l."'J! t-- w'f.9'i.f, H = 12 ubmp ~g: 
U111nL'lbl 'i.wk t.nrfr'l.n'i,'i,bpfr l,)"P'l,I w'i. d.J..e 'i,hp.j!f,'i, p1bf/,,rL,f, b[ilb 

h., = 4,0 tf: 
ITJ..,m,' a= 2,57 tf, h: = 6,97 if, t.bnw9,J_wt) fJnf,l_.j!t 

lo'l,?-f,f 15-7, l,wr[il ,[wt.w'bf, ,[bpf,'i, PJbf/,r,L,f t.rfr ,lwJ!ufr,lnL,I Jw

~u•r11w~'i, t-- H = 10 u, fru~ 'i,J.pJ!fr'i, Pthl/mL,I b7.1wl funpnLfJJ"L'i,f! t.wu

,nwu,n,,.'i, t--' hb, = 4,5 tl': Sr,Jwd- t-- 'i.wJ.. l"'l'i,11LflJnL'i.e' b-"".8,0 tf: 

flpn2_bl "'l'i, Jw,euf,JnL,I bl./!l! k 'bpw'i, t,u,,fu,"t.w,nw11fuw'i, ,J_wt.w'i,f, 
pw9,J_wt).j![!J npf, 'lb"t.J!"L,f fJn/rl_.j! l_/r umw9,[f,1 
122 

tf.,,111.' Q = 72,o u3Jtlp lp a= 1, 13 u: 
lot?-f,f 15-8, flrn2.bL p_rJ-U t.nrfr funpnL[ilJnL'i.[! pp.)'i,w~wf. "t.r"

lf,ftln,J p_pwf!w,f,utJfr'i, "t.wm,J,wpfr 'i.br.efr'i. pJbf/,nd, t.bml..t"'L m,[Jwl'i,bpf, 

'f/,"f..j!nL,f' q = 10 tf3/~pq,U1 ill= 0,48,. P = 5,0 UJ h., = 2,5 tf, [fl=0,9t 

/fwin.' d ~ 1,18 tf: 

/u'l,?f,f 15-9: llr"2."L 2_rd-U "t.wu,fr pwpd.pn~f!,nL'i.e, np'i. w'i.t.pw

Jb2_m t-- ~wnnL9bL 'tnrt)'i,w~w'i, "t.rnf/,frLnr/. 2_pw[lw,f,w1J,'i, "t.wu,,J,wr/r 'i,bp

J!fr'i, pJbf/,mJ, t,l,u,J..Jwl in,J,Jwl'i,bpf, 'lb"t.Jl"'-,1 q=6,0 tl'
3/~pq, U, p=5,0 u, 

h 
- ·25 u m=0,49, rn=0,9,"l.wu,frt.w,/wp' cp.,=0,95, m.,=0,42, 

I, - , , T . 

' Um,n'fbl 'i,wJ.. [iln/rtJ!/r p'i.na.1f!e "t."'111fr9 t.bmnt 

/fwm,' p ~ 1,28 tf, fub7.7-,f_w.) [ln/rl..j!t 

i~. 15-9 fu1.1rf,• 

Jul,?f,f 15-101 J?pt)hJ "t.winf,9 t,bmn t.bnw9,Ju,t} fJn/•l.J!ft9 funww

,f,bl'rL t,.,,,f rup u,p1/nL,/ t-- ~n,/ pfr'i,w9,J_wt) p_pJ/,J- t.np1 "f.u,,nn,Jt 

flpn2.bL 2-rt)I.,) "f."'UI" pwpd.pnLf"J"'-'i,/! J.. t.nrfr f,1npm.f!1na.'i.[! t,l,,,,J..lwl 

"'"-lwl'i,bpfr 'lb"t..P."'-,I' q = 15 u3/qpq.tl', p == 8,0 tf, m = 0,49, Cf= 0,9, 

m .. = 0,42, qi.,= 0,9, h., = 3,55 tf: 

n 

l __ _ 

f1/wm.' P1 < 1,0,4 i.(, ct~ 1,18 tl' (bpp e'i.11m.'l111L,I b'i,.p. P1-= 1,0 tl'): 

Jul,?/>f 15-11, l,w2_,J,bt "'-'1.'1.w'i,~l"'·'i, ~mp,[wd-.[!f, bnwumf,i..w'i, w'i.

/l11._J I! t,bmJ..Jwl . m,[Jwl'i.bpfr 'lb"t.Jl"'-,1• Q = 60 u3/qpq, b = 10 11', 

hh, = 2,5 if, H = 12,0 u: 123 



/u'l,'},f,I' 15-12: ~u,2_,Jhl nLl]_'l.w'i,~JnL'ii ~uip,Jw.!,e.f, "'P"''l'"t.nuf! /:,h 

uil.r.1w1 . ur,JJwl'bhpf, '11,"l.l!"ul' Q = 60 tJ'.3Nplp b = 5,0 tl', n = 0,014 
l = 200 u, i0 = 0,02, h • ., = 3,5 ll': 

{ n L q n L J, flw'iif, np hr~rnr'l l',w,n,Jw.!f, ph,e.nLPJnL'ii[! 2_wu, ,lb, 

!;1 "'"/.W WllUlt_f,'i, f',wu,,Ju,Jf, ,Jhrt_nL,/ ~UlllWt_Ul'i,u, ~pf,urf,~w~w'i, p,,;pnL 

fJJnt -;,, n re ~npn2_,Jf, t.buil.r.1w l pu,'i,u,aJ..n,J' 

a ~~ a r h•=i / aq2 = V' 1,1 . 122 2 52 tl' 
/ g 9,81 = ' ' 

Q 60 
q = - = - = 12,0 1PNrli, u: 

b 5 

llpn2_b'i,.[! 'iinpJwl Junpna.f/1na.'iil!: flw'iif, np io- 'i, ,Jrn,e.r !; 0,1-f,91 "'"I.' 
wbpw,'Jf,w1f, wrnh9nL{/1ni.'i,f! t.w2_,Jf, t_b'i,.[! wn'iinuft 

Ko= .1 Q = ~ = 424 ll'/~pq: 
,. i0 Y 0,02 

h0-f, npn2_na.J e Ul/1,Ju,J- !; IU']_JllLUW~nL,/ I 

JJ 
h J Ill ,£2 X. J ~ J C K-

~I'~ -

1,0 5,0 7,0 0,715 67,67 286 

1,3 6,5 7,6 0,855 69,63 420 

lJ.pwqwl',nuf, ,Jbpt_ni.,I junpnL{/JnL'i,f! npn2_nuf b'i,.[! bl'i,l,ln,J u,'l.w,n ,/u, 

~hpl.r.na.J{/f, ~1UnnL9,/w'i, ffJu,,Jln,Ju~nL · Jbfn'IP9• 

ai0l · x2 -x1 -(1-J.,){Il(x2)-Il(x1)l, 
124 

npf! h
2
-f, 'i,~u,u,,/w,/p £111-J,{rtLlf t h2-f,'i, 1nW£n,f_ 'l.W'i,W'l.Ul'i, wpJ/,.p.'i,b[' 

(ht -'19 ho-r uu,f:,,fu,'i,'i,bpni.J), ,lf,'bt_J.. np umw9,f_f, uip,f_tuJ- l-{!t 

lJ.nm1_f,'i, Junpni.[il1nL'i.[! ~lf,'i,f, h1 =ht= 2,52 tl', npf, t.wdw"l.wmwu-

pm'b t:.f,'lrw4lf,~w~w'ii mwpphpf! ~,J,'i,b'i,' 

w
1

=5·2,52=12,6 u2 , x1 =s+2.2,52 = 10,04 u, 
R = ~=1,25 u, 

1 10,04 
c =73,68, K

1
=12,6,73,68 yl,25= 1040 1f3Nrli• 

l . 

x · = !SL= 1040 = 2,45, II (x1 ) = 0,434: 
i Ko 424 

C'ii'fnL'iib'i,.[!' h2 = 2,0 tl': 

w
2 

= 5,2 = 10 u 2 , X2 = 5 + 2,2= 9 tl\ 

R
2 

= ~= 1,11 u, C~=72,45, 
9 

K
2 
= 10. 72,45 v 1,11 = 762 u3;,lpli, 

l( = 762 = 1,80, n (x2) = 0,626, 
2 . 4-24 

a= -,.2 --i.1 _ 

h2 - h1 

C;,= C1+C2 
2 

l.1 + X.2 ,.., = 2 

1,8- 2,45 = 1,25, 
2,0 - 2,52 

__ 73,68 + 72,45 :::x: 73 ,00 u, 
2 

_ 10,04+9 =0,52 u, 
2 

aioC; B., = 1,1-0,02,73,06
2 

• ~= 6125: 
J.r = . g 'l..r 9,81 9,52 

Sh'l."''IPbln,J [il,f_mJf,'i, wpd-h,e.'iihpf! f-f, /:,w,lu,p ~uu,,n'i,u,'i,,e.' 

l = 1 l 1,8 - 2,45- (1 ~ 6,25) (0,626 - 0,434) 1 = 14,4 tl': 
1,25,0,02 

c-;,'l,, .. ilbil,e. h2 = 1,6 u: 

w
2
=5,l,6=8,0 u2, x2=5-+2-1,6=8,2 u, R2=::~=0,975 tl', 

·c
2
=71,1s, K

2
=8,o. 11,15 vo,975=564 u31,lpli, 

x = 564 = 1,33, II (1:2) = 0,977' 
2 424 125 



1,33- 2,45 -1 22 
3= - ' ' 1,6- 2,52 

c., = 73,68+71,15 =72,42, 
2 

10,04 + B,2 
X2 = ----'---

2. 
9,12 if, 

' 1,1-0,02 -72,422 5 -"" 42· j.1= • ---v, . 
9,Bl 9,12 

Sb'l.w'lrbtn,J fi1,Jw1J,'ii wrrlb,e'iibrl! l-J, wpmwr.w1umt.[i}Jw'i, ub1_ 'tnt.
lib'i,w'i,,l 

l = 1 
[ 1,33 - 2,45 - (1- 6,42) (0,977 - 0,434) ] = 75,1 tf: 1,22 .0,02 

C'ii,,.m.'iib'i,,e h2 = 1,5 if: 

7,5 . 
<lln=5,1,5=7,5 if2

, x2 =5 + 2,1,5=8,0 if, R
2
=-=0,937 tl", 

~ . 8 

C2 = 70,38, K2 = 7 ,5 · 70,38 y O,P37 = 511, 
511 

x2 = -=l,21, II (x2)=1,177, 
424 

_ 1,21 - 2,45 _ l 21 
82- - ' ' 1,5- 2,52 

:C,1= 73,68+70,38 =72,03, 
2 

X.t= 10,0~+ 8 =9,02, 
• 2 

j., = 1,1 . 0,02 .12,032 • _o_ = 6,47: 
9,81 9,02 

~bwkwpwp' 

l = 
1 

[ 1,21- 2,45 - ( 1 - 6,47) (1,177-0,434)] = 116,5 \f: 
1,21 ,0,02 · . 

f:'i,'lm'i,b'i,./J h2 = 1,4 tf: 

(l)i=5,1,4=7 if2, )'.2=5+2,1.4=7,8 if, 

R2 =..2..=0,897 tl", C2 =70,21, K2 · 7,0,70,21 {o,897=466tl"3/~pli, 
7,8 · 

4~ 22 'l!l!= - = 1,10, Il(x2) = 1,5 , 
(24 

126 

c., = 73 ,68 + 70,21 
2 

71,95, 

~ - 10,04 + 7,8, = 8 92 tf a= 1,10- 2,45 = 1,20, 
,._.,_ 2 ' ' 1,40-2,52 

-'- 1,l,0,02,71,952
• _5_=6,50: 

j., - 9,81 · 8,92 

t,bwl,wpwr' 

l = 1 
[ 1,10 - 2,45- (1 - 6,50) (1,522 - 0,434) ]= 194 \f: 

1,20.0,02 

C"i.i,,.n .. 'i,b'ii,e h2 = 1,39 u: 

w2=5,1,39=6,95 tl"2
, X2=5+2,l,39=7,78 tl", R2 = -~:: =0,892 if: 

c2 = 70,09, K2 =6,95.70,09yo,892·= 460 u3Np'i, 

X = 460 
= 1,085, fl(x2) = 1,601, 2 424 

C.,= 73,6B+70,09 = 71,88, X.,=10,04 + 7;78= 8,91 tl", 
2 2 

'1,085- 2,45 -1 2/1 
a= - , ' 

1,39- 2,52 

- 1,1.0,02.71,882 
• 2-= 6,48: 

J., - 9,81 8 ,91 

UJu"IJrun,J, 'tuu,w'i,w'i,,i!' 

l= 
1 r 1,085 _ 2,45 _ c1-6,48) c1,601- o,434) J = 208 u: 

1,21 .0,021. 

,,wmwrh'iiJ! J,'iimb r"1nlw9/111, \ 

_ (1,4 -1,39) (200 - 19() = 0,0043, 
X ~ 208-194 

h2= 1,4- 0,0043= 1,396 \f: 

IJ.Ju"lfrun,J, 1..rwfilw+Jr ,Jhrt.nd 'tt/r'ii/r h2 = 1,396 U /unrnLfJJnt.'i,1 

llrnzb'ii,e h2 = 1,396 tf /unrmfl1w'i, r.wJwtnu)e, 

., h, [, / 8:xq' - l] = 1,396[-.. / 1 + 8 -1,1.12
2

, - l] = 
h2= 2 V J+ -gh~ 2 V 9,81.1,aos3 _ 

=0,008 [yl +47,4 - 1] =4,18 \f: 127 



'''tlj 
'{l,u'i,f, nr . h; > h.,, "'tufo'ii.J!.'il~ 4,18 > 3,0 tf, "f.,.UJ.[! I; 'l'ilbl ll'd-lr' 

"'I"'"'' nrf, P"'rd.rmf!11m'ilf! nrnzm,/ b'il,e t:.bml,_l"'l 1,br"I: · ""Jt 
Cum t.r"'f'.,,,J,f, p,u'i,,ud,./,_f, ud-1.J "I"'"'" ,Jr"' t.r/r Junrm.frl JnL 'ii(! IJLf,'it[t.~i'.' 

H = ( q )
2 

/ J = ( 12 
)

2 
/ 3 = 3, 48 tl', . , 

01 m r 2g 0,42,4,43 

nrml.11. m = 0,42 ( mb' u /:,,u,Jbt,J"'Jl', tr 169 ), 

I].,. ,u l f, 'i, ,f n,.,, b 9 n L ,f,," Hcf, ,J,nfu,url.'i, (!'il'Jm'ilbln,J Ho1' nrn: 

2.b'i,,e "f.wu,f, ,/nu,w,Jnr fll.UJ'ar ·tiL[ilJnL'iJf! (510% 1.UUf.Wf:.n,JnL['J,u'iJ "f.Ul2_Wrf, 

1/b Uf. .[!nL,f) I 
p1 = 1,05 h:- H1 = 1,05.4,18- 3,48 = 0,91 tl': 

17/wmf, pwrd.rnL[iltnL'iJf! iizmb[nL /:,,u,/,up npnzl.'iJ,e "f.lUU1f,9 Uln.Ulf_ Jn~ 

mJ.9,/w'i, wrwqnLf'tnL'iJf!• 

'V - q 
01-

12 
- ---=2,73 uNrli., 

3,48 + 0,91 Ho1 + P1 

2 
0.(/01 1,1 ,2,82 

H1 = H01 - -- = 3,48 .:.... = 3,06 tl': 
2g 19,62 

~,,,}/,,} "f."'"'" fizm,JwJ pwpd.p1tL{J111L'iJ(! f[lp'i,f, 

P1 =1,05.4,18-3,04=L34 u: 
br',r"r'f ,/nmL911L,f, 

12 = 2, 73 tfj ,1 1, 
3,0G + 1,34 'tP'i' 

H1 = 3,48 - t,t .2, 732 = 3,06 tl': 
19,62 

~rJLJ- "f.,uu,f, pwrd.r11L/JJnL'i,f!. 1,[f,'i,f,' 

p1 = 1,05, 4,18 - 3,06 = 1,33 u: 
U.1d,f "lbmJ! t UUIRL'fl,l fdnfot.cr IUllJUluJ9nL,ff! "l"'"'P9 t:.£111111 f/J,,, . 

mf,9 JUtLWf Lrr,J t'ilhp'ff,w'il 1ltfi'ilf,' 

3o= P1 + H01 = 1,33 + 3,48 , 4,81 u: 
f/Ju1mf,9 /:,/,u,.n ua11.,f,JwJ funpnt.[ilJnL 'i,f! 1,n11nz,Jf, 

2 ciq2 

h.(3c,-h.)= - . 
2g'f'2 

/:,,u,Jwu.,.,,rm.Jf,9, npmb11. f!'ii'fnL'ilLln,J r.p = 0,9 ( ,,,I,' u /:,u,,[bl,J"'Jl!, ti 160) 
1,uu,,u'i,,u'i,,e' 

128 

2 1,1 .122 
h. (4,81 - h~) = - - --=9,96: 

19,62,0,9a 

h,, ,f h-; I 
4,81-- h. h2(4,81 - h 

I 
" . 

! I 

1 ,0 I LO 3,81 . 3,81 

2,0 4,0 2,81 
. 

11 ,25 

1,8 3,24 3,01 !l,75 

1,82 3,30 2 ,99 9,86 

· 1,83 . 3,35 2,08 9,96 

.. ) 

U1u"lf,un,J, ul.'l..r,[mJ fu11rm/d1m'ill! u111w9,J,n.r I; h. = 1,83 u, f,111, 

'i,pu, f:.w,f "'L"ut l!' 

h: = .!'..~3 -1 ·· I 1 + --~~J,1 ·
122 

- 1 J = 3,4 u: 
2 . I/ 9,81,1,833 

'f/w'i,/1 "r h: < hL 'I' 'i12_m'ilwl1111.r t "l"""P.9 t:,t,,.,,,, . umm9,f,r,L,f I; 

f,,J.'1.'/..[wJ {dt1Jrt.g1 

lu't'l-11 /
1 15-13: 1lmuimrbL ,,, 'l.'l."''i,IIJ•IL'i, ~uip,[mJ.c/• 1,n'i11tnluJJf,'ii 

uwfduirf,f, t:.uiz,Juiplf[! :.£w/,_l"'l m,J1wl~'br/1 7.bu;.em,!' q -~ 12 tf3/~plJ.. u, 
lt = 4,0 u, h.=1.52 il', b = 5,0 tl', H = 5,0i1', '1=15\ h,~ =2,0 u, 
n= 0,014: 

i+ 15-13 J,,'k 11r/!1 

~ n L J "L ,1, .1) n,,,,zL'i,.J! rrl• f,mpnL/JJnL'il[! 1,n'il1Jn[uJJ/•'il ,/wuf, ,Jbr
ini,f. (h2J, "'!'i, 'ffi"'i,L"'l "r"I.£" t:.mi,umw~ [ilb_g11L[d1w'il :,,,,_-;,·: flL'i,h'ii,e 

129 



a' fiol lt =xi'~ x.i' + (1 +J.,) [ 11 (x/)- ff(x.')J 

tiuJ,, nrnzl/i,/! 'imr1lrul filn'l.mtw~r,._p,mtr/ 

60 = 117 ,6 tf3/·' ), • y 0.26 . 'tfl'i 

hu = hl = 1,52 U, 

(w) 

to1 = bh1 =5-1,52= 7,6 tl'2, Xi= b + 2h1 = 5 + 2, 1.52== 8,04 tl', 

R (ul 7,6 "45 
1 = - = --= o,;, tf, c1 = 10,80, 

I.I 8,04 

K1 = 011C1 {R; = 1,6. 70,8 l/ 0,945 = 524 tf3NplJ.: 

~Lruu,,IU r.ruz,J_mrltf! l1u1mrurnLJ' ht,e ,J,1'111rbl"'- Jbfiln7n,J., U1Ulln1. 

h2-J,t u,,'i,~IU'i, rurJL~tb,,, ,IJ,tj_l.. "r l-e uutru9,J/1 4,0 Jbmr1 

.130 

f.''i,'J,,._'i,£'i,~ h2 = 2,0 tf, 

l'J2=2-5,0= 10,0 tf2, )'.9.=5+2·2=9 tf, 

10 _ -
R2 = -= l,ll tf, C.= 72,45, 

9 -

K::= 10,0.12.45 y'f,tT = 762 tf3/qp'1, 

K1 524 
X1=-= --=4,46, 

K' 117,G 
() 

1\2 762 x.=- =--=6,47, 
- K ' 117 G 0 , 

II(x1)=1,33!), Il(x2)=l,416, 

• , _ 7.z - "J(.1 6,47 - 4,46 
4
. 

8 a - = = ,1, 
h2 - h1 2,0-1,52 . 

. c2 
a10 • J 

J.r=
g 

CJ= 10,8 + 72,45 = 71 ,62, 
2 

8,04-+ 9 
l_,r= -----=8,52 tf, .. 2 

B.r 1,1.0,26 -71,622 5 
· - = ----- , --=87,6: 

X.r 9,81 8.52 

ll.1u ru11Jh~t£rf! utli'llU'lf',.L"r/ ( IU) r,,u,f,uuu1r1ltu'i.1 ,//,1_, l1umau'i,,u'i,-1!' 

1 [4,46 - 6,47+(1+87,6) (1 ,41G-L339) ]=4,42 tl': 
4,1.8-0,26 

'/lw'i.J, nr l > 4 J', au"/'" h2 < 2 tl': ' 

Ct7,,._ t£ t.p. h2 = 1,9 tf: 

0>2 = 5, 1,9= 9,5 tf2, X.2 = 5 + 2, 1,9= 8,8 tf, 

R2 = 9
'
5 =1,08 u, C2 =72,l7, 

8,8 

K2 = 9,5, 12,11 r-' 1,08 = 112 u3Nrti, 
712 

·i2 = -- = 6,06, JI ("1t~) = 1,406, 
. 117,6 

, _ G,06 - 4,46 -4-21 
a------- ' ' 

1,9 - 1,1>2 

70,8 + 72,17 

2 
71,48, 

J.r= 1,1.0,26,7_~~-48
2
_ • __!> __ = 88,2, 

9,81 8,42 

i = - .-1 - - (4,46 - 6,06 + (1 + 88,2) (1,406 - 1,339) ] =4,05 tf: 
11 

4,21 · 0,26 

11.lu aurJbJ_!l! 'l"rd-'i,aulfru'i.n11b'i, f!'i,'l"'-'i,l,,LJ, t, 
2) llrnzht,e zJ>PI• ( r.1, .. ru,f "t"'~fil , .... t,, :.1;w1..,,u t P'"t ... 1.1.tJ,9. 

g [2 
H = - ---- -·- -ltg9, 
· 2v2 cos2 0 

V = -9... = 12
•
0 = 6,32 tf/th1l1: 

h 1,9 

H = H+-12= 5 + L
9 

=5,95 tl', 
~ 2 2 

5,95=---9 ,_B_l _!2 __ - ltg 15 ) = 0,132 l2 -0,268 l, . 
2· 6,322 cos' 15° • 

[2 - 2,03 l - 4 5,0 = 0: 

l=l,015 ± yl,0152 + 45,0= 7,79 tf: 
;J) llrn 2b'i,.j! t1'1t1tL,/ 1u'i, /,u,'laurJ, . .f,mr11Lfil1111 'i,J!I 

l';fif'L' l:,,uu,m',f,'i, f,,u1•,JruJh1f,u ffm.'i,L'i,,u f,/.,,.1,l'"l tuJ1u1'111LPl"'-'i,f!' 
131. 



Vmax =, ; ·2g (H2 + :2

) = -. ; ;~:~1 (5,05 +, 6' 32,
2

) . 12,50 tf/qp~: V - .. g V 2 ,9, s 1 

&/1/r/J, f,,u,'i.,11J,"1,l,u'i, u,'i.,"l"' 'i,'i.,bre 't'"ruuur.,,,1111,fl,'i, wl""fbu' 

tg~= gt - tgO = 9'81
.
7

' -~- 0,268=1 78 
v2 cos20 G,322 .0,9662 ' ' 

~ = 00° 40', a= 180° - 60° 40' = 1 HF20': 

ll.2. b. awJ,, JwubpnL,/ kt.f!bre 1>w,lw"fu1u,wufuu,'i,wpw/' lfLJ,'i,1,'i,' 

a
0 119°20' 

q2= --q = . 12 = 7,07 tf3;'·lpl•, tf, 
180° - 180° 't 'i 

3° 60°40' 
q1 = 1~0,, q = 1800 • 12 = 4,03 u"/ilrli. u: 

Uk'l,1,f,utt J,1np111/rl11tL'i,'i,kre '"2. b. J.,uJ,, JwunL,/ 
'i,wpmp lfLJ,'i,L 'i,' . 

h~ =-q-2 - = ~=0,04 tf, 
Vmax 12,50 

h' qi 4,03 32 1=-=-=0, tf: 
V max 12,50 

f,,u,,f Ul"fUlllllUUJ,,w-

flpnzL'i,.[! h\ b. h'2 "'"'""/dl"'·'i,'i,l,pJ, ;:,,,,,f,,,lmtt J,1npw.frJ1nL 'i.,'i.,bre k. 
u,J'i, r.,u,f/,,lu,u,/;'i,.[! hb

1
-J, t.bm. 

h ... = ~r .. /1 + ~~;}_ 1J = ~'.-~~r, / 1 + ~:1..:_7,972 - 1J = 2 
2 V gh/ 2 V 9,s 1 ,o,G4J 

= 4,40 tl': . 

~nrJ, /unr111Jrl1111_'i,{!_ U/2. l1n'l1!11uf ~[J,'i,J,' 

d2 = 4,40- 2,0 = 2,40 tf: 

h; - }),32 l-1,/ I+ 8 ,1,1-4,032 - 1]- 3,21 tf: 
2 ' 9,81 ,0,32 3 

~nr/1 /unr11L[rf111L'i,(! au,/u /1n'l,/ilL1f. fup'i,J,' 

dl = 3,21 - 2,0 = 1,21 if: 

fil'nJ,t.[!J, L11lf,urm[rl11n'i,e nr"Z"L,I b'i.,.c ff/w,ltn,fui[m pw'i,wJ.b.n,f' 

lµ. 2 = 2,5 (1,9h; - h~) 2,5 (1,9. 4,4 - 0,G4) = 19,3 tf, 
Ip.I= 2,5 (1,9. 3,21 - 0,32) = 14,45 tf: 

ll1in'l,l,,,'i, aUlffUl/1/t "i"L"'rru/J1m_'i,l! lftJ,'i,J, w1u bpl[11L "rlfwpnL/rl J"L'i,-
'i,1,pJ, 'JIILJ111r1•' -

132 
lp. = 19,3 + 14,45= _33.,75 tf: 

'l-lnfltu SU.U'iJ'l.b8brnr.-.. 

lfn'l-tlllt1..nrnMT 

/ut'},/tf 16-1, Jlrt(iu1nL'i,fitJ, /rrw~w'ii fln'ln1.'uw~n1.fl1rr1.'i,l! "P"2.blnL 
r.wJ'Jtp LwpnpwmnpJ,w1n1.,I q,npawp~i/_wd- !; 'iipw 1 :50 Jwuz111u,pf, ,ln

'Jbll!, If "'lblf, i/_rw l._wq,,jwd- ,fu,.j!uJ,Jn,.,I filn'l."'ri"-"'l bll!'i, !; Q., = 
= G,O 1/ilp~: -

flrnzbL t,_w,.,,1.9,jwlt.[!J, bt.[!f!I 

17.,, 'it n p n L fJ J n L 'it, Un'lltlwynpnLJI!.* J..,~nL5J,IJ.111./11w'l1 rrL,/-1,l'.J,. ""l'll,

fl"1.fJ ;w'it u,'it'it2w'it tft'itlttn1. "l''""'"'""Y' ,,_..,..,,.,l'.1,·L e_u,n 3,«n<-'1/t• 

"liuw.' Q= 106,0 tfa/l}p~: 

H 

,/ut'l-/tf 16-2, ~wrfl i/_wf.w'i,J, ,nw-

111,.IJ IU p,nwf.num.,/ f! nLUnL,/'i,iuuJ,pb LRL f,,u

,/ UJ f ,[,npawri[,Jbt !; 'i,pw 1:20 ,lwuz111U1-

pf, ,lnr1btf!t lfn11htr ,[,npawpi[,lw'i, UJr

'fl'IL'i,.[!'i,bp'i, b'i,' l,LJ!l! ,[,wl[w'iiJ, u,wl[f,9~ 

Q,, = 0,2 1/ilpq, 2.rJ, J wt,_W{'IJWI/[!' H.r = 
= 10 uu, -6.'i,z,lw'i, nule ,,,,.,,,,_,u'i,J, i/_pw' 

P,, = 00 u,. /t'i,t"l./ruJ,'°'i, lft/r'iib'i, wn Jb-

I . , . ,., -., 
~ . "'--=- ~ n ''.'.· ·. 

- . (14 

)) ) ))) ) )/))))?)/))})))/))) - _, 

tt,n{J I"' 'i,'i,kpf'_ t,_wnnL·9,jw.l-,ef, f,,,u,/u,{'J bf_;Jb 
,I n11b [W 9n1.,l l! lfwu,wpi/_J, {!_U,n thnnLIJpt 

ff/..,,,,., Q=358 1/ilpq, H=2,0 u, P=480 ~u: 

/ut'}f, r 16---3 t & n'f/,J!~rzJ, wb rn'l:f,'i.,Ul,IJ,t,_,u~u,'i, 'Jp,/W'JfinLfl,n1.'u[! 

npnz_btnL f,,u,/,up UJJ'i, q,npawplf,JbtnL t wbptr'Jp'i,w,/f,~wlfru'i, /un'Jn,j,uw 

Jitruf, npurh'l OIJP -r-,nLflJnL'i,'i, !; V,1= 150 uftlplJ.: . 
'/l111'i,J,~ w'i,'l,,,J' zn'lb,ewrz/r Jn'Jblf, l_wq,bpf! q,n,ep "tb111,e !; L/r'ilb'i, 

J,11u,~w"i, l._w,[,bpJ,9' bflh zn'lb.ewrzr wrw,n1.f11nL'ii'u !; V = 80 ~u/chnu: 
f,'i,l._"fpuJ,"' 'i., lflp"i,J, zn'lb.ewrzJ, -6.wt,_w111w1J,'il IJPJ',.,,IJpnL[ilJru'i, nule, b[ilb 

111/'i1 ,1,,'lbLJ. f,,u,/u,p U,n,u9,jbl !; P.,= 15 q'i,: 

"lwur.' 6,75 w'il'lw,I, P= 15 q'i,: 
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lot'l-f>I' 16-4, .J!pwl_us,f,J, f.Jr11rus,f_lfr~,u~u,'i, ~npnu,m'i,hpf, ppJ-w~J,-

91! npn2.bt"'- t.wJ'wp ,f,npawp~,f_wJ t 'i,pw 10 w'i,qusJ' ,f,n.ppw9,f_wJ- J'n-

'llrlr. op,[1 
llrnzlr[' 1) ./.lw'i,f,"' u,'i,qwJ' ~,f,n.eriu'i,w ~nrmum'i,bpf, qnrotwlJ/rse~ 

2) llw'i,J,"' w'i,qwJ' J'n7klfr bllll! J'U ~LfrLJ, u/r bLl.lfrs1 

O'lfr 1, u/r p_brJ'wumJ,i.w'i,'i,J.r'i, h'i, t= I0°C: • 
8 m . 9 n1.. J'1 ~rw1.w,f,J, ~npn1..um'i,bre npnztrLJ' b'i,:H .::_ KQ2 pwLw

M, .. n,[1 

f/Jwu, 0 ' 11,4 w'i,'lwJ', QJ = 1,06: . Q 

lot'J-/>I' 16-51 _f:bu,n'i,b b rhUW"I_WUJtrLJ' nL'iJb9n'l. f.Jr'1-rnmbfu'i,fr~"-'

J1w'i, fJn1..'iJhlfr w'iJf.wr'f.lnL[ilJw'i, 'fnpJw~fr9J! UUJnl.'fblnl.. f.wJ'mp W/'i, .[!W-

· ~r&tzS:nbt t ~ - - - -[)- -
. ~l5ii->,{LijLZf~"1• 7l:Z1 

J'wf.wr,f_wJ t t.,,_nr ,f_b'i,u,frawmnr/r J'f,p_n9n,f_, 

umb,,_Jbl""- v = 20 u/~pq wrwqn'-fil'lm_'i,, 

I 9w,f,,[wJ t {.'i,z.J',u'i, w'i,~nLJ'[!_ l = 5,0 qu 
br~w~tr1.fil1w'i, ,[rm, npf! f.,µi[wuwr t t.h = 
= 300 uu tPfi UJUlG: fil',,,.'i,hl!! ~Lnr ~u,r,f_wJ.eJ, 

t' .0=6,0 u urrwJ'wqJm/_1 07J, p_bpJ'wumJ,
f.wL'i, t t., ·= 20°C, 

llrn2.hL wMwpflmfdtw'i, 'l"rJw~frsf!,: h(dh 
f.w1u,'i,f, t, np t.wz,[J'w'i, . dwJ'w'i,w/l C-'i, npnz,f_mJ t fflm,[ln,[u~nL_, llf!p-

f.wu, pw'i,wd.1, 11 ,[' ( C =+ R 1,3}'rr ), 

f/Jwm.' n = 0,014: 

q. l n ti 1u s u. u t. s n 0 b r n r ,.._ 

q. u. Q. t f' 

lut'l-/>I' 17 -11 llrnzbl t,'i,.p.'i,w[ilf,n/r pmpapn'-fdtm·'i,I! qbin'i,J,9 k 

Jn,[J, J'wJ1brJ..n1,1/JJ,91 bpb fr'i,./.l'i,w[JJ,nnuf qu,'i,,f_n,,_ pwrnJ'bu,p[!_ 9"Ll9 t 
,nwlfru p = 600 uu uli.q. UJWG i.'i,znLJ', J,u~ {.'i,znLJ'f! [iln/rt.e/r 11wzurnLJ'' 

Po=730 uu ufiq. UjwG: o,,,. 2.hrJ'wuu,J,f,.,u'i,!! l!.'i,'1-nL'i,kl f.wumwurnL'i, "

t.w,[wuwr t= 17°C, 

f/Jwm.' 479 tl' qhm'i,J,9 I,_ 820 U Jn,[J, J'w~bpb,,,.J[ilf,91 

~ v ZP 

'i:.1t• 17-2 fuL'Jpf,, 

/ut'J-f>I' 17- 2t flrnzbl uwrfr pwrarm-fJ1m·'i,f!, k[ilb UU1n['nU1t1LJ' 

I,_ qiuqw[ilf,'i, 'lu,'i,qn'l. o'l-hp£.m./Jwpw'i,w~w'i, ~uslw'i,'i,bpm.J' J'J,w.JwJ'us'i,wlr 

J_w1J,,[wot 011/r 2_kpJ'wumJ,f.w'i,'i,bp'i, b'i,' ti= 35°C I,_ t2= 18°C, 

f/Jwm.' z-z0 = 1740 u: 
lut'l-f,I' 17 - 31 Fw,Jrumf,~ t.rfJJ,n.nd 'll',f_wJ- w,f_u,ndwu, UUl['.[!f! 

'l:l''"'i,snul t f.'i,z.J'w'i, ,f,n,f,nJut11.[ilJnL'i,J! J!UU1 dwJ'w'i,wf1J,1 fil-n/rt.[!/r m,J1wl 

J'wumJ' ,.,,'i, wpurmt.w1m,f_m.J' t P1 = 157 uu u(iq. UJmfi, 5 ,Jw1r~,,.,'i, 

f,/,mn p2 = 00,20 UU ufiq. UJWfi: ~bpJ'w111nJ,f.w'i,l'. J''i,,,,.J' t f.wuu, wmnL'iJ. 

k t = - 56,5°C, 
flrnzbl f.p[ilf,nf,' bp~['/r9 f.hnm'i,u,l"'- iurw'l:1''-fil /tlL'i,f!l 

'l/,uu,.' 'Vy= 2530 qu/dwtl': 
/ut'J-foI' 17 _ 4t p,u~ 111'i,n(JnLJ' qm'i,,Jm.J' t 0'1-1 npf, {.'i,znuf'i, t 

p
1 
= 15 lflllw, J,ulf 2_kpJ'wuurJ,f.,ut!!' t1 = l0°C, O'I!! ,,,'i,n(dJ,9 ,upmwf.n

,,,,,_,r t Ull'i,"J.fruf, J'J,p_w,Jm1r, nrmk'I_ {.'i,zuLJ'[!_' p = 1,0 lflf)Ull 
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. llrn2_/sl wrurwf.nu,/u,'i, wrw11nLfJJnL'i,(! /,, 'i2_'lWJf,'i, hl,1!{!1 Ji[Jh w'i,9,l!"f, 
inrw,I w11f,J'i, t d = 2,5 mf: 

. ''>!''~- -·· fl/wur.' V-= 250 tl'/~rli, M = 2,0 lJ.qNrlJ.: 
'U,,. ..... ; .,,;:::_;:, ... , lut'l-/>f 17 - 5, llrn2h p

1
=1,0 lflllm 

1Jy t/ t::.· __ >. ·<- . •. -6.'i,z,/u,'i, urwlJ I,, t1 zc 15°G 2.hr,lwuurf,-6.w'i. nL'i,b-

#-; ;: 9"'l o'lfr wrrnwf.nu,I w'i, 'l."''i,'l,J_wJf, bl-Bl! d=50 lftf 
I Vx ~; rnrwJwqf,J nL'kb9n'[ w'k9,1?f,9, bpb wrrnw,l!f,'i, 

I -6.'k2_nd'i, t P=O,l U'IT)m: I 
I 

I 
h;;;, ,>)> J) / / ,'/ / /·,- ' ff/w,n,, M=4,57 1,_t 

~11~ 

/ut'}f,(' 17 - 6: llrn2.bL o'lfr wruruit.nu

,1.,,-;, u,ru,qnLp,,,L'i,[! "'"'" w,J_w'l.w'kf,9, nrurb'l -6.'i.znL,l'i, t p = 0,11 lfll}w, 
2,kr,I wumf,-6.w'i,l!' t = 10°C, 'lb"lfr ,I fJ'knlnrm1 l>'kt "i/ruf,'i. IJLfr'kf, u fuw LI!, 

bfi!b wrmwf.nu,I w'i, "'r"''l"LfiJJnL'i,[! nrn2_,J_f, IJwfJfrLw1f,'k t.b'lnLIJf, Ulrmu,
t.1111,I u,'i, pw'i,u,J.kn,J_1 

'1/wm.' V= 134 uNrlJ., ufuwll!' 32,8% 

/ut'}f,(' 17 - 7, llrn2.bL o'lfr -6.'k2_m.,ll! 

,fru.,IJ w,{Ul'J.f!''i,nL,/, bfJ/s 'iJrw'i, Jt,u.,9,J_wq t 

/.w,[u.,Lfr Ju,lru,,J,n'lwlJ, nrf, 'i,b'l urr-.,,,r wqf,o-'i, 

t d = 1,5 utf: ff/wf.w'i.2_,J_nL,I t u,nu.,'i,u,l M = 
= 2,0 {iqftlp{i 'l."''i,'l,J_wJf, bl.e, bf<lb wrurwf.nu

Ju,'i, ,/frtu,,[w(r/r -6.'i.znL,/'i, t p = 0,2 lfll}tu , f,ulJ 

2_br,IUlutnf,-6.u1'be' t = 20°c, 

1w,n,' p = 8,4 lTITJm: 

-:-id 
.. · 0? ' ( ___ Ji 

i+ 17-4, 

17-li, ..J7- (I Ju'l,7j,p"l.l,('/u 

p 

/u"t,'}f,f 17 - 81 .PwlJ w'knfil[! , nrf, o-w,J_wl'i, , I; W = 50 1lnnr,, "l."'

rnL'bwlJnL,I I; p = 7 ,0 lTITJ.w -6.'kznL,I I,, t = 15°C 2.bL,,l wumf,-6.w'i, nL'kb9n'[ 

O'fl U.'i.n[Jt, i/.rw IJw d = 15,0 tfiJ' mrwJu,qJn,J_ u,'i,9,e1 

. P, d 
Pt 

____,fr-,L --1:_r----: 
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/>'i,t_"/_f,ur'i, 'ilfr'i,f, u,'i,npnL,/ b'iJ2_nL,//!_ 5 ~pq f,/,,nn, k[Jb Ulru,wf.n

µnLJ l! IJu,urwr,J_nL,I I; 'lh"l.fr ,/ [iJ'kn L"rur (0 ,1 lf<l}w ;, l, o'lfr [!'k'lwrd.wlJnL

,1 [!_ "''lfrwpwur t, 
f1/u,_ur,' p'=0,174 lfll}w: 

1 

J. n Lo- n L ,1, "'"''l.P wrurwf.num.,le ,J,wlJ w'bnpf,9 IJIJ,uurwr,[/r l1r/r

urf,IJwlJw'i, wrw'lnLfiJJu,,/ p, ,i!W'i,f, nr pwiJ.wrwrnL,/ I; 

.b.. = 2..< 0,528 
P1 70 

u,'i,f,u~,J_u,uwrnLp l"''i,{!z ll.1u '1b"/_,l!IIL,/, bpb b'iJ2_nLJ' [! ,/'i,nL,/ t f,,uuu,u,

UIIIL'i,i Ul"fUI wrurwf.nu,/u,'i, 'l_Ul'i,'f,J_wqu,,f,'i, /,l$/! 'ilfr'i,f, 

M = <Ji m ax {l)o V P1P1 1 

U'hr fu'i,'frnuf 'lUl'i_f, wrurwf.nuJ'w'i, 2_'i,nrf./r,J_ u,'i,11fJnL,/ i,.'i,2_11L,/[! 

/,, /umnL/JJnL'i,(! ,J,n,erw'i,nLJ' kilt 

flrn2.U,e 'l"''l.f, M 'l."''k'l,J_wo-f, '1/r:/>brb'k9f,wll!· 

dM = 4',max (1)0 -v PP dt, 

o,,t, f.wJ'wr (k=l,4) 4'max=0,686: 
U'J11Lu IJn'l,lfrs, "'l'i, "lbur,e I; f.,u,[wuwr,J_/r W J.,,4.wln,J_ 'l"''l./r 'L"''i,'ll!

,[wJf, tlb,/1,'i,,nwr .,,-6.f,'i,, • 

dM=Wdp, 

1,w,[wuwrks'bkl"i/. dM-f, wrdb-l!'kbre, IJuurw'bw'k.,/ 

Wdp= ~mai (1)0 VP •p dt, {w} 

l fk-1 
p dp, 
p'/K 

Sb'l"''lrblni/. dp-f, wrdb,I![! ( UI) t.w,J_wuu.,rJ u,'i, J'b2. I,, l 'JLJb_ln,J_ dt-f, 
'klJwmJ' u,,/ p, IJnL'i,b'i,w'b,e' 

l-3k 

dt= w vii; P 2k dp, 
'/Zk 

wo fmax kP1 
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t = ~2W:.____(( Pp1;) t2-t _..: 11, 
(k - 1) "'o '¥max V P1 

P1 

p = P1 2k 
, [ t(k - 1) u>o •1, max J I ]k-t 2W y P1 ?1 + 'l - 1 

~wz.,[J, wn'iibln,[, nr L= R.T m. 
pg 

1/r'ii wrtlb,e."l.brf!, 1t_umw'ilu,"lt,e' 

P:=l5(I,4 - 1) 1e -152 -10~•:~: 
------=":....__ · V 29,23 . 9,8 •• (273 + 15) 

2. 50 , 10-3 

= 0,174 lfQ}w: 

12. 1.4 

+• 1>.W 

lu't?-N' 17 - 9, <J...,'l...,,1 nu1n,[ ( 11r/r ufuLJ ..,"It 1,_ m,[l,ul'iibrl' urp,[..,J

b'i, "l,1t_u,rnL,f) ,!·11.,[111.J t p'i,u,1t_ru'i, 'f"''J.I 

flrnz.b l A 1t_bmnL,f "f_lUr.ru'iip__,[n11. -&'iiz.nL,f [!, bpb Ul'J.IUm -&'i,z.uuf [!_ D 
1t_bmmJ "f_but.[! t" iJr'iiJ, p. = 100 tl'tl' iJ.lJi UJwfi: 

II 

f,~, 17-9 /u'i,'[['f,t 

,. n L q ff L ,ff llrnzk"lt,e_ UlflUl"ltilj,'i1 r,u,,n,[u,q'i,hpJ, bl.f!/,f/!_• 

Qco= 20,0 tl'3/dwtl' fi. tl'pli, 
Qsc= 20 + 15 = 35 tl'3/dwtl' 6. tl'pfi, 
QAB = 35 + 15 = 50 u3/cwtl' (i. tl'pfi: 

llrnzb'ii,e. r.t,'frUl,[LJr1t.u,1t_,u'i, 1t_nrnLUUJ'i,bp[!_ IUttru'iiilj,'i, r.u,ur,/_,u.}'i,b-pnL,/1 

_ \;tb-i,[wJ-J, "''1.JnLUW~ 25'"'nL,I mr,[w.t h'i, r.t,'1rw,[LJr1t.w1t_w'ii 1t_n~nLum'iihp[! 

wp,...,r,,uJur,[wJ- JJ,,f,Jburpbpn,J_ { p__rJ, u1ru'il pwpilpnLfll"',IP-)' ~u,Ju,[wJ-

buJ,9 I,_ Jun11.n,Ju,1t_J, u,p,u,/-'fJ-J,91 '111L'i,b-'i,,u'i,,e.' -

pen= 0,04.9, 700:::::, 34,3 tl'tl' 2Pli uJ~fi, 
PBC =- 0,058.500=29,0 iftl' tp}t UJWli, 
PAs==0,043,1000=43,0 ifit 2Pli UJwfi: 

A 1t_hur11i.J wMpwtlhzur -&"lt2.m.Jf! 't.iJ,"ltJ,' 

PA= PD+ pco +Pac+ PAB = 100 + 34,3 + 2g,0+43,0 ... 206,3 tl'tf 

!J.lli UJWli: ,,,.-,,,,.,..r 17-10t llpn2_Ul p."ltw1t_w"lt 'fUl'J. ,/'l_ff'I_ l = 5 lj_u bp1t_wpnL• 

p l"L"" nL"ltb9n'l j,.m'l_n,[w1t_f, urp,u,/u,'ij,J-[!_ Q = 20 tf3/dmd' fi. ifpG hu,>/r 
'J-b"f_ ,e.11L,/ t s r1. u,.} a'i, {,.'i,2_nL,/"l,a r [' 'fUl'J. ,u,f nL'I_J, u1t_rulnL,f /,_ ,f_ I, pp__nL,/' 

PA= 260 tl'if tJ.lli UJWli h PB= 100 tl'tl' tPli UJmfi: 

fT}u,u,,• dl:=.80 tl'tf, 11=3300 tf 1,_ d!!=70,0 tftl', [~=1700 d': 

1. n L J- n L JI flpnz.h'ii,e. 'i"''l ..,,r nL'I_J, 

,f f,2_f,'i, r.Jr'fr"'4L/r1t.u,1t_uJ'ii., pb ,e.nLp JnL'i,[!_' 

. PA-PB 260-100 
lo= -

JAB 5000 
0,032: 

~,u,[bi,f_wJ-J, "''1.lnLuwlt 25-/19 mbu- f,~. 17-10 J,,'r,'ll'f,, 

-<;,,,.,r b"lt,w np io = 0,032 /,_ Q = 20 tf3/dwtl' 
IL tl'p6 m,[1"'1'iib-pf,"lt Jh1t_ umw'ii'f"'rm urp..,Jw'iJ-J, /un'l_n,[u,1t_ tfo r,..,,r..,_ 

UJIUIIIUllt f,,u,'i,nL,I I Cum "''1.J"LUUI"'' r.wz,f_w 1/r'ii urpwJ ..,,,J-J,g ,lbJ- "- ,fr.n,e.r 

mrw,fw,.tbp"lt k'i, 
d1 = so tl'u, d2 = 7o tl'tl', 

"l'""".'1 r,..,J..,.,,_uJurwuJuu,'i,n'I. 1t_,rpnLUan'iibp[!_ (i) Q = 20 tl'3/dwtf fi, tf-pG 

bl.e./r 'lh"f_,e_nL,I q[f,'i,L"lt' 

i 
1 
= 0,0232 .r.r 2r~ UJ'llc ( d

1 
= so tl'tl'), 

.r 

i
2

·= 0,049 .r.r 2r~ UJUlG (d
2 
= 70 tl'tl'): 

.r 
dl I,_ d9. mrw,/,u'fqb-p nL'iiUgn'I_ r.wllf,f_UIJ-'i,/spj, /1 /,_ / 2 b-p1t_wpnLp,nL"lt'i,bp[! 

1t_nrn2_b"l.,e. "''"" "f."'l,lw"ltf,9, np ,,,,L,lwrw,Jr"lt 1t_nrmum[' t.w,[wuwp,[J, A k 

B 1t_bmhrJ, -&'ii2_ni.J'iibrJ, urwpphpni.p1w'iif!., nr/rs 1t_uanw'il..,'ii,e, 

i1l1 + i2 (l-11) .... PA- PB' 

260 - 100 - 0,0(9, 5000 

0 ,0232 - 0,0(9 
= 3300 tl', 

lH 



I 

l2 = l - 11"""" 5000 - 3300 = 1700 u: 

/ol,?,f,f 17-111 ft'i,wftw'i, 'l,."l. J''l"'l 'l"''l."'Jm'l'il m.'i,f, 'i,ftwpn.1.J' 

9"'-19 mp,Jw«t ufukJ'w'i, k tw,f,kpr.1 flrn2bL wn.w'ild.f,'il r..wm,JwJ-'i,bpf, 

mpwJ' "''l«tbre, bpk '1"'9."'J' "'-'IP uft'I..PnLJ' I,. ,Jknn1.J' l.'i,zm.J'i,bp'i, b'i,' 

PA=575 uu 2Pli uJw6 1,. Po=75 uu 2pti uJw6: , 

f//wur.' dAs=80 uu, dBc=80 tftf, dcn=50 uu: 

U.a ~2.5,r/JwJ '/JJ 

l•800J. 
1

. Qc=40J3/rfwJl,J fQ,25/;IJw,fl,.J 
•,.;i 

B c%? l=5DDJ 

C ]) 

· PA - Po 575 - 75 
10 = l:l - soo+1oo + soo = 0,25: 

ll.n.w'ild.f,'i, r..wm,JwJ-'i,bpf, bwbrl! ftLfr'i,b'i,' 

Qcn-25 u3/chutf 6. tfp6, 

Qsc-=25+40=65 u3/Jwtf 6. up6, 

QAB = 65 + 25 = 90 u 3jdwu 6. up6: 

UJ,2_f,'i, r..t,'1r"''1LMwftw'i, pk.J!m/J1w'i, I,. r..wm,JwJ-'i,kpf, ku~krf, J'f,2_11 -
gm/. r..w,Jbl,[wJ-j, "''ll"'-Uwft 25-f,9 [!'ilurpn1.J' k'i,,l! r.,.,,2,JwJf,'ilf,g Jl,J- I,_ ,J,n

./!l!P u,pwJ' "''l«tkre nL ,[kp9'i,n1.J' 'i,pw'i,9 r.,..,J "'"twmwu fuw'il r.,fr'lr"',JL/r

ftwftw'il pb ,l!"'-P1n1. 'i,'i,b r I!' U.n m,[, .... L'ilkre 'fpw'i,9n1.J' b'i,,l! "''ll"'-U .... ,,,,,,.JI 

~ 

I I Q i1 > io i2 < io ..... 
s .r d3/ ,hud G, dpG 

/ d1 dd / I d2 dd I • i1 h, ii .... h., 

AB BOO 90 I ,0,301 80 241 0,118 100 94 ,5 
BC 700 65 0,379 70 265 0,172 .BO 121,0 
CD 500 25 0,828 40 414 0,231 I 50 115,6 

140 331,0 dd !Pr UJwG 

O'lmiJkL"'I. "''llnLuWftf,9, ftw'l.J'b'i,.p mpwJ'u,'l1H,pf, P"L"r r.,'i,_,upu,,Jnr 
l1nJ'pf,'i,..,9f,..,'i,bpf! k 'i,p...,'i,9 r.,..,J..,"f"'.m"'ufuw'i,n'l r..t,11pw,J_Lfrftwl1w'i1 ftn

l"'LUm'ilkpf, 'fn1.J'wrr.1 

N~Ng d .r.r h I 1:h 'I 

ltnJp~- I ·1 I I 
'I 

AB BC CD AB BC CD I 
.rd !Pr 

'i,,u9pw UJWU 

1 80 70 40 241 266 414 920 

2 80 70 50 241 265 115,5 621,5 

3 80 80 50 241 121,0 115,5 477 ,5 

----
4 80 80 40 241 121,0 414 776, 0 

\-
5- 100 70 40 94,5 265 414 773,5 

~ 100 70 50 94,5 265 115,5. 475,0 

I 
7 · 100 80 40 .. 94,5 121 414 629,5 

8 100 80 50 .94,5 121 115,5 331 ,0 

eu,n fa,'i,11r/r "fUIJJ,u'i,'i,bpf, ftnpnwm'ilkpf, '11".J'Ulrf! "fbm.[! I; Jf,'i,f, 

Eh,,= 500 utf 2Pli UJlllfi: t2u,'i,u,ftm.J' t, w1'i, ,,,.Jpf,'i,wg't,w'ilbp[!, npn'i,9 

r.,..,Jwr Eh.,> 500 utf 2P~ UJW6, r.,fr'IP"'¥.Jfiftu,ftu.,'i, mbuu,ftkmf,9 u,'i,e'i,~ 

'JIIL'i,blfr /.'i,, ,l!u,'i,f, nr IUl'J ,npu.1J'w'fftbp/1 'J/,"f,/!n..J' 500 Utf u/r u1u,'if 

f.'i,z.111.J''i,bpf, ,nu,ppbpn1./J1n1.'i,f! r.,u,z,Jw1f,'i, kl.f!bp[! t_b'if IU"f,ut,11,J_n1.J'1 1}''i,u,~ 

9u,J- ftnJ' pf,'i,u.19f,w'i,bpf,9 ..,J/;'i,,u'iJ"lu,mwliwr.u,pJ wre u,l'i, ftnJ' pf,'i,wgf,w'u 

I;, npf, t,u,Jwr ftnpnwm'ubpf, 'l"'-Ju,p[! w ,fb'i,f,9 J'nu, !; t.wz,Jw,t'i,f,'i,, 

UJJuf,'i,.p'i,' 3-r'I ftnJ' pf,'i,w9f,u,'i11 

'l-1.0Jl.ru sUU'1 fl Jl.fjot:rnr'l

q.pnfl1.iSU.6Jit. ~Ptl'Ji to.r~nMrl! 

Tut ?,f,f 18-1, '1-pnt 'i,,nf, IJ,frLui pu,9J,w1f, ppJ-u,ftfrse npnz,jn1.J' t 
'lqu,'lr"':.J' 9"'-19 ·mr,Jw«t uu,p.[!f, J'f,t_n.9n,J1 '/,ltJ,'ife, npf, ,npwJ'w'lfrJ-'i, I; _ 

D = 10 utf, Ls,Jwtt t ,f,npd.wpft,jn'l 'lrn1.'ilmn,J k f,pwpf,9 l = 0,8 u t.b. 

n.u,,Jnp111.fJ1w'i, ,Jru, 'J/'iJ,uq "flk'lr,,//;u,pkpf, J'f,2_n9n,j !_Ul,f,,JUlq t {.'i,zJ'Ul'if 

w'i,ftn1.J' f!, "Pl! r..w,Jwuu,p ·!; ~h ~ 0,5 u: thfrLmpw9frw1f, bJ.[!P, "Pl! 1..w,J,
,JU1tt t ctUl4...,Lu,lfr'i, b'lw'i,wftn,J, t.w,Ju,uwr t Q = 0,15 u u3Npfi: 

flrnzbl f/ifrLmrw9frw1f, qnp«twftf,9[!1 

'fU1m.' k = 0,00305 utf/ ~pli: 
141 



/ut'I-N' 18-21 "'"""If! p__rt.w,[w,J! t.nrfis l!'i,'l,,,.'i,,,L,f t Q = 3,0 tNPli 
bll!' 

f,'i,l.."I.Pu/i~ dw~"'P'l"'~ ~f.usuu,wu,,[p t.nptrLd, b[ib 'i,pu, 2.wnw,[f,'l_"ii t . 

r = 3,0 u, 'l"rJ."'l"'E'l"'-;, 2.wnw,[fi'll!' R = 150 u, 
'II'"L'i,u,wlfi'i, 2.rbrfi U~'f.p'i,w~u,'i, funrm.fil1n1.'i,e' H = 
= 12,0 U, qpnL'i,u,p t/>'11111rw9fiw1J, 'f"rJw~f,9(!\ k = 
= 0,01 utfNpq ( funtnpwt.usmf,~ w,[w'l) 1 

'fwm.' h =10,3 if; 

/ut'I-N' 18-31 llrn2.b1 2.rt.w,[us,e. t.nrJ, ,[pw 

'Jp,[wJ "fnd "/.r wpu,w'fpn'l_UJ~u,'i,mfi11nL'i,[!, hfiih "/.u,

t.w"iJf..,[n1.d ··1;, "P 'lrn1.'i,mw1fi'i, ubrJ, ,r "'~"'P'l"'~I! '1f..
"iip S = 4,0 tfbmpni.J.: :bJ,1111pus9pn'i, t.npp 2.wn.w,[p'l_'i, 

t- [ = 2,0 U, 'fpnL'i,u,,u,fi'i, f..pbpf, 2.bpmf, t.wumnLfllnL- . 

"he' H = 8,0 u: 9-p11L'i,U1[! ,fu,'i,p w,[w'l.wlf,'i, t- (/f,"1-
it, 18-1 /u..,,'1:rr• 111r"' 9P"'tP 'l"rJwlJl,se' k = 0,005 uuJi.J.pq)1 

/ut'J,f,[' 18-41 f, ~'i,J_ u1pwdus-

7pJ:"I.J,u,.f. f- 11L'i,b'i,,u f.np[!, "P"lbu
'l.P ,u1-;, ~l,,,-;,'1 Q = 3,5 1N11li b1,e., 
'J.pnL'i,u,u,lfi'i, 2.rbpft 'i,u,p1'i,u,~u,'i, diu

~wp'f,u~'i, t-' H = 4,0 ti', pull "'l'l 

.r "'~"'P'l"'~Ps "fi'i,t"- qbm'i,fi ",,,_ 
l1brk1nj[il[! qu,'l..r,,,..r t- s = 8,0 u, 
<J.pn1.'i,u,/! ,f u,'i,p w,[w'l. "'jP'i, t 
( l/>Pi"'l''"9P"'IP 'l"rJ,,,~frs1!' k = 
= 0,006 uuNrti): 

f/Jwu, , ' r= 1,95 u: 

(IJ,,,,,,: Q = 2,02 1Nrli= 

Jut'J,f,[' 18-5, llrnzb1 ,up,nb'l.l"''i, 

t.npp'i, u'i,11L9n'I. 2.rfilu11frw'i19 zbpmp 

t.wuu,nLfJ/nL'i,[!, bfiJb J,}.f u,'i, /unpnL

fi/(n'-'i,[! ~u,'l.dn1.,l {;- S = 10,0 ti', t.npf, 

2.wnw,[fr'll!' r = 1,0 ti', kl.f.l!' Q = 
= 4,0 1/i.lpq: 9-pnL'i,111[! funznpu,',wu,J,~ 

w,[m'l. {;-, k = 0,02 utl'Npq: 

f/J,,,,,,.' t = 1,93 ti': 
it, 18-4 fu'i,'ll'"' 

/ut'H•f' 18-61 f, ~'i,l_ £p~wpnLf!1JnL'i, 

Uf/,U1.j'. t nL'i,/,'i,u, 2.rf.w,[,u,(! upw',f!, b[ilb "/.wt.w'i,2.,f_nLd t u,nu,';Ju,[ Q = 
= 10 1Nrli bu, 
14:! 

Sp,[wJ b'i, H = 6,0 ti', h = 2,0 u, qpm.'il 111 f! funznr w,["''l."'IP'il t' 
1 = 0,005, k = 0,06 uufi.lpq: ,., 

1=416 ti': 

L L/, .ff, w2.u,wu,'iJb1nL t,u,du,p lut 'J,f,{' 18-11 4'nunpm~[! 2.rwuwu'1.1tL 9 "I • 
'lbmp9 ,,,'i,2.wm,[ wJ t ~w,[w,[w'l.w 1/i'il ( k = 6 .10- s utf /i.lplt) "'-'l'l"''ilfLJnL'i, 

2.P"'"l"' 111 'i,/,zn,[, np'il ,,,.'i,p b = 2,0 ti' L"'l- Et 
'i,n1.fiJnLt, l = 1000 U bp~iupn1.!41rn'i,, 1 I ::· 

,.'ilt"l.frup'i, "'b111,e. t ,fi'ilf, t/>'1L
111

r"'S- ,,,,,,//~, ~~ -~; ".:~ / : ,, , 
,[wJ 2.rbre t.bnw9'i,n'l "'"""I.ft wpmw11rn- --- ~ ,,--·--·· 
'l"'llw'i,n1.f' l"'-'ilf!, "I'"lbu'l.fi tf,nun11wl1111.1f 1--- 6--l 
2.r/i ,lw~"'L''lu'q/! P"'P~r l..Lfr'ilp t.w,["'l!"'l it, 18- 7 f,,'i,'ll'r' 

wn,[w~fr z•nr[il/isr Sp,[wJib'il;2.r'1 ""'...~"'f'- , 
'l"'~/! qbu,11,.,f' H = 3,0 tl', wn,[w~p ) funpn1.[i1m .. 'il[! h = 0,5 tf: 

ffJwu•,' Q = 1,3 1Nrti: 
lut'H•f' 18-8, :b"1mpw9tf.n'l. p_rbt'I! t.w,[w.f.bL"'- t.w.fwr qumm.9 -

4.1,1,,,. t pburn'ilb "l"',n'i,bz, 

llrl!"'~'i, ~wrb1f, t pwp~pw9'ilb1 

h2 ,f wqwr'l"'~f! , "I'"lbu'l.fr t/>f,1-

111pw9,["'l bue Lfi'ilf, q=0,03 1Nrli u: 
Sr,[wJ i,-;, 'l..P"''i,fiw,J,m'i,9 zbpuif, 

[ilb.(!nL{rl/11'-'i,[!' io = 0,1, 'fpn1.'iJU1f! 

funznr "'""''I. t (k = 0,03 utf/qpq) 
1,_ l = 500 u bpqwrm·Pl"''i, ,[pw H· 18- 8 fu'lt'l:rfo• 

'II'"'-'ilmw1fi'il p_pbpp pn1.uw111pbJi, 

funpnLp,m .. 'iJc' hl = 1,2 tf: 

'1/wui.' h2 = 3,63-- tl': 

lut'l-/>f 18-91 llrnzb1 2.rw'il9.[!/r9 'lbu, fh 111 ri/."'1. b1.el! JI,~ '1
6
:; 



tf/wm.' q = 8,7 u1f3Np'i, u: 

"lwm.' q = 0,244 utf3Np'i, u: 

hJt'J,J,f 18- 121 'MmJ,9 l- 250 tf t:,b . 

1~:t-Jw1P• P'••••M• •rP .r•, trP P'•r:~t;~~'tr! :!~75 "f,
1;;r~ 

u,"i,fdw,J,w"i,9 zbruir. t:.nrJ,q,r"i,u,~w"i, 

J; k 'fbuiJ, t:.wuJAu~J,9 l ,'5 U , 9wJp 

!;: _ 'l-pm."i,m(! w,J_wqwJJ,"i, !; • (k= 

= 0,005 utf/tlr'iJ: 
.flri,zbL yJ, Jurrrrr'-fJlnL'i,p_ 'lb

,,,,,,. ,i, b [ii b lf,/.r L m r ,[,, rz fl' f, b LJ>. "i, t;

q = 0,5 utf3/t}pq .u: 
. 

"lwui.' h, = 1,71 _u: 

~ln~ru suuu~uutrnr~ 
u.!!U.S rru. 1.itrtq_n1tsia-r tim'tf'r 1111.n-n1t8nMrl! ~u.8 

z.m1.1.it1'nMr l;lt11Sl'WuU.Sru . z.u.iq_r9. lft~t'\JU. utl'r 
tirru.n-nMr n,l 

Ju"l.,'J,f,/1 19-11 ~"'-PI'. wpmwt:.nunul !; ,[wt:.w"i,J, u,wll'19, "'"i"' r:.n

.,,,,.,1 !; "'-'lP'1. [<lh.[!nL[il1w"i, ~nUJ.J,m pkmrr"i,w"llUUJ,[wJ "'-'l.'1.w"i,~l"'-"i, "lr'1'1.

,J',,,,,,f,11 2.rw"i,9.cn,J.1 l;Llr~mpn"i,w1f,"i, r:.wz,[J,t ,lh.[!b"i,w1f, (l;~U) ~f,pwn.rrL

,1 n,[ ~w.nnL9h L UJ'l_WUI ,I w~b r"-'ILf[ilf, ~"Pl! t:,/.u,/,_lwl ui,[1w l"i,bpf, 'l-b"l.JJIIL,I' 

i
0
=0,008, b=16,0 u, a=0,6 u, H=3,0 tf, 

l ff L J ,r L Jz ~ru,"i,9J!"'-,/ U~'l_p"i,w~IU"i, Junrmfil1rlL"i,{! /uJ,"i,/1 ub'l_,/,f_wJ 

funp11Lfilf"'-"i,l!, nrl! k llwpmwr:.w1m,f_J,' 

. hu=ea= 0,62e0,6=0,372 u, 

,,,,u,l,'l e = i( a/H) rrrnz,[,,,.,I !; [!UUI wrz. N! 11-J,1 

Sbuw~wrwr buJ.l! rrrnzb"i,l!- U.. U.'lr""~J,"i,J, Jh[rln11",[1 

q = rpHo3/2 cI>(i:o) = 0,953312.0,514=2,54 u3N_p'i ,UJ 
h 

11pmb7. <I>( ,:
0

) = 0,514 /,_ rrpnz,J_rrLJ !; w7., 24 - /19 (!UUJ 'tu== 1r = 
0,372 = - = 0,124 wpclb,z!pl 

3 
n rnzh"i,.c ~rJ,mMw~w"i, [ilh.[!nL[<I JnL"i,[!, 

. g 
1~=-riC/ 

x+ 9,81-17,8 · · -- = = 0,00311 < i0 = 0,008, 
b 1,1 . 56,462 . 16 

npmL'l 

31- V aq2 1,1 
ht =i - = - 2 542 = 0.,896 ~tf, 

' q 9,81 ' -· 145 



;~ ·. 

.Oit-~ 16 • o,898=14,368 tr2, xt ~ 16 + 2 • 0;898 ==17,8 u" 
.Rt . .. w.f'X~== o,807 u, ct . 56,4 u: 

-flw'bfr nr r.nL'bfr br1triutu1.1frw1tw'b pb,f!'n·PJt1L'b[!. Jbt> t 1trfrurfr1tur1t,j,

'j,fr9, ~~w IU'l_urur · Jur'tbrknLJP/r 'tnl'I! 'ttfr'bfr c2 urfr"i/r 'bnrJ'iul fun'rn~-
filJ~'be urufrJ'."f_urnurfr't J nurb9nrz: . . . . . 

.. 'lrfr'l.J'"w_urfr't nL'l'lw'bltJnL'b f..nL'bbrnuf' 11L'bb'b,e w-~bq, X_;~+2h, ' B _· .. · 
. .. b 1 ' . . . . '•" 

· <:::;:ib1 -R = 1 I C =- RY ( f!U",,, t. l,, flJwifLm/u'tn~}t t2w'bur'fbtm/ 
1+2h1b n . 

q::;:: Q/b &. mb'l"''ll'btnif '"I" "'r<lb,e'hbre ur'ilr.wifwuwr'"l"'P 2wrJJ'uri 
11fr'-brb'b9JrurL r.wi/_wuwrJw'b Jb2.' · 

.. 

'tuul 

. Q2 

. dh =:, lo:-~ 

- · = di 

dh 
-= 
di 

di 1 _aQ3 ~ 
g (u3 

. aqa 
-1- -. qh3 

. . · 0,0018645.( .· . . ·. h)l,391 
0,008 - . h3,391 . 1 +9 . 

' . 0,7234 
1---

h3 ' ... 
· Or"u.b'l r.uruurwtnnL'b 1firpd-ur1tfrs'bbr'b Ii';, 

q2n2 = 2,42 • o,1 'i2 - 0;001864 tf2}1}pq2, 
. aqa . . . 1,1 • 2,542 . . 0,7234 l(3, . 

. g . 9,81 . "'• 

.2/b = 2/16 = 0,25 l(~I: . 

'f.urtJ.l.nifu1t8L pw'bwa£.fr y ·9nL!Jfrli.! nrn"t_b'b,e i, i, "lwiftnifult~L ltr-6.wU, 

· ,pD.'ilwa&.;.if' Y= 1,5 f n, 

2y . 3 {0,017 0,391: . 

f>'burb61rJ'ur'b ,eurue f!'b'f~Lih'b,e H = i; ·wrtlb,e'hbrf!. "'"ibi.n~ ,Pwlll!' 
M = M +, 51 />'burblfpnd [! 'twurwpifnd t <riwfrrfr~2.» NU' ~fr ifrw1 . 

. · .. . />'burblfl',J"'i, uurr,J;;,'j,'j,bl'I! ~Lfr'bb'f, ub'lJifurd- /unpnL/JJnL'h/r9 Jfr'btli. 
'lnrd-'ilur'tur'bnuf 2.1'/r 'bnjrJ'wl f;inrnLPJnL'bf!1 . . 

. .,_ Uurnr&. urrrJwd- t r.w2ifwfl# Jp.urlffrl'I! <rturfrpfr-2-» NJ ~/r r.urJwr 4 
l;,w2i/ru1'1t/r "'1''1Jnr.'b,e'iibr111 , 

't~. 19:1-nLJ 1turnm9ifwd- t "''I."'"' J w~lil'knLJP/r 'tnl'l!' 
-146 
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19-1 lub~p}t ~wilftl'I! b. l\w2l(w p~ .. wprunLbpblipf! 

all · l - 12 '- 1976 r 14 cHaHpH - 2• • 
1=2 y 

\1=6z · -
l BbittHCJIHM Yo=(0,008-"o;Ool864 ( exp 1,39~ In (I + 0,125 Yo)) / exp 3,391· Jn y0)/ 

.· . . · (1 - 0,72341y 0
3) . 

. 2 .IlOilJCTHM . t· . 0 y~ = 0,372 H = I M = 5 
3 nporpaMMa pl< (y 1 z t t M H) 

4ne.tia'raeM c 5. 3HaKaMH t Yo 
5 BCTaBHM M::M +s 

·5. eCJIH M - 250 < HATH K.3 
7 KOHqaeM 
itcnonHHM 2 · 

t . 5,00000 Yo=0,39038 
t ...::..10,00000 . y 0 .:_ 0 ,408l6 
t . 15,00000 y0=0,42535 
t= 20,00000 y0 =0,44J93 
t = 25,00000 Yo= 0,45790 . 
t · = 30,00000. Yo=0,47325 
t=35,ooooo yo= 0;48797 
t __:_ 40 ,00000 Yo=0,50206 

. t = 45,00000 Yo=0,51551 
t = 50,00000 Yo= 0,52830 
f=55,00000 Yo= 0,54042 
t = 60,00000 y 0 = ·o,55188 
t = 65,00000 y0=0,56267 
t '"'." 70,00000 . yo -:-- O ,57280 . 
t = 75,00000 Yo-:- o,58225 
t =80,00000 Yo :::.:o, 59105 
t = 85,oooOO. Yo= 0,59921 
.t :::i:00,00000 Yo= 0,60674 
t -e5,ooOoo Yo= o,61365 

. t :::100,00000 Yo = 0,_61998 
t == 10'5,00000 Yo= 0,62575· 
t =110,00000 Yo-== 0,63~9 
.t -; l~,00000 y0 =0,63572 
t ::::12o;0000o Yo= 0,63999 

. . t .. ,.,; 125,00000 y(i=0,64382 
t = 180,00000 Yo-:-0,64725 

. ' t = 135,00000 Yo= 0,65031 
t 140,00000 Yo = 0,65303 
t ~145,ooooo Yo= 0,65544 
t ":;:= l-0() ,00000 ' Yo=0,65758 
t = 155 ,00000 y~ = 0,65947 
t ·:;: 160,00000 Yo= o,66113 

t = 165,00000 
t = 170,00000 
t = i 75,00000 
t = 180,00000 
t =-185,00000 
t = 190,00000 
t = 195,00000 
t = 200 ,00000 
t ·= 205,00000 
t = 210,00000 
t = 215,00000 
t = 220,00000 
t .= 225 ,00000 
t c;= 230,00000 
t = 235,0QOOO 
t = 240,00000 
t =- 245,00000 
t -:- 250 ,00000 

~ 

Yo= o,662s1> 
y0 = 0,66388 
Yo= 0,66500 . 

· Yo=0,66599 
. y 0 = 0,66685 
· Yo = 0 ,66761 
Yo .;_0,66827-
Yo =0,66884 
Yo= 0,66934 
Yo ;:o,6.697S 
y0 =0,670l6 
Yo~ 0,67041> 
Yo"" 0,67078 
Yo=0,67103 

. -y0 = 0,671.25 
. Yo= 0,6714i 

y 0 = 0,67HI<> 
Yo .....:o,6717& 
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an 1- 12-1976 r 17 cHanptt-2> 
l = 2 y 
I = 0 z 
I 8hl 11HC.HIM Zo-=-(0 - 0,001864 (exp 1,391 ln(J + 0,125yo))/ eXp3,391 

(1- 0,7234'y0
3 ) 

2 .llOnycrnM t = 0 Yo= 0,372 tt = 0,5 M = 5 
3 nporpa~ma pK (y 1 z t t M 11) 

4 ne'laraeM c 5 :1Ha1eaM11 t Yo 
5 BcraBHM M = M ·!· 5 
6 eCJm y 0 - 0,898 <:: 0 H.!lTJ1 K 3 
7 KOH'!aeM 

HCllOJ!IIHM 2 

t = 5,00000 
t = 10,00000 
t = 15,00000 
t = 20,00000 
t = 25,00000 
t =1:10,00000 
t =35,00000 
t = 40,00000. 
t = 45,00000 
t = 50,00000 
t = 55,00000 
t = 60,00000 
t =65,00000 
t = 70,00000 
t = 75,00000 
t =80,00000 
t =85,00000 
I =90,00000 

Yo = 0,39369 
Yo =0,U533 
Yo=0,41:1698 
Yo= 0,45871 
Yo =0,48059 
Yo=0,50270 
Yo= 0 ,52514 
Yo=0,54802 
Yo= 0,57146 
Yo= 0,59a65 
Yo =0,62081 
Yo= O,ti.t72o 
y0 =0,67545 
Yo=0,70616 
Yo= 0,74080 
Yo= 0,78267 
y0 =0,84609 
Yo=l.11753 

. e1q2 [ gn2 ( 2h )2y+ I h J 
'o -~ _:1h2y. 1+~ -: -,-dh 

-= 
aq2 

1 - --
di 

ghJ/2 

In y1,) 

(p 

81H.9f,1_ Y-l! funpt.m..r'I t- "'l'''"' ,I npn2li1 i. i. "'"'"l""-"""'- 'tr'UI' 
pw"ilwd.£n,J' y=1,5fn, 

fl l'"2.b"il ./! IJb"il m pn"ilwlf w"il w"il't t"'"il If" pJ-w',/, 9 l!' 

~ = ~tg ~/2= 2 b2 - b1 - 17.45 - 9,75 =0,01905: 
2L 404 

Sb,nulfwl'"'I' bl.[!l! 'tt/r~J,' 
150 Hit 
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19-3 juuq.p~ clf1Wq~l11! h fiwz.l{wp4~ W pq.Jntb~Uli[II! 

an 1-12-1976-r 15 ,cHaHptt - 2> 

I =2 y 
1 =. Elz 
I Bbl'IHCJJH!,I Zo = (- 0,002 - 5416182 (O;oo2577 ( exp· 1,391 In ( 1 -'- 105 Y o/ t)) 

/ exp 0,391 ln Yo -y0 / t) /y 0
3 t2 )/ (1 - 5416ltl2/y0

3 t2) 
2 l!Ofl)'CTHM t = 512 y0 - 3,9) H = 2 M = 520 
3 nporpaMMa pK (y l z t t M H) 

4 neqa1aeM c 5 3HaKaMH t Yo 

5 BcraBHM M = M + IO 
6 eCJl!l M - 920 < 0 Hl!TH K ,3 

7 KOH•rneM 

HCilOJJHHM 2 

Yo = 3,90294 
t = 810 ,00000 

t = 520,00000 t = 820,00000 
t = 530,00000 Yo= 3,89312 t = 830 ,00000 
t :-- 540,00000 Yo = 3,88230 t = :840,00000 
t = 550,00000 Yo= 3,87058 t = 850,00000 
t = 560,00000 y 0 =3,85805 t = 860,00000 
t = 570,00000 Yo= 3,84479 · t = 870,00000 
t = 580,00000 Yo= 3,R3085 t = 8PO ,00000 
t = 590,00000 Yo= 3,81631 t = 890,00000 
t = 600,00000 Yo= 3,&0120 t = 900,00000 
t = 610,00000 y0 =3,785a9 t = 910,00000 
t = 620,00000 Yo - ,~,7H949 t = 920 ,00000 
t = 630,00000 Yo= 3,n296 
t= 640,00000 y 0 = 3,73603 
t = 650,00000 y 0 = 3,71871 
t = 660,00000 y0 = 3, 70104 
t = 670,00000 Yo -~ 3,68305 
t = 680,00000 Yo= 3,66474 
t = 690 ,00000 Yo= 3,64615 
t = 700,00000 Yo= 3,62728 
t = 710,00000 . Yo= 3,60t< 16 
t = 720,00000 Yo= 3,58879 
t = 730,00000 Yo= 3,56919 
t = 740,00000 Yo= 3,54937 
t = 750,00000 Yo= 3,5293:. 
t = 760,00000 y0 = 3,50912 
t = 770,00000 y0 = 3,48870 
t "- 780,00000 y0 = 3,46810 
t = 790 ,00000 y0 = 3,44733 
t = 800,00000 Yo= 3,42638 

Yo= 3,40527 
·y 0 = 3,38400 
Yo= 3,36258 
Yo= 3,34101 
y 0 = 3,31920 
Yo= 3,29743 
y0 "'- 3,27542 
Yo= 3,25328 
Yo = 3,23100 
Yo = 3,20850 
Yo=3, 1~604 
Yo 7= 3,16336. 

q = ...2._ = 132,, 
~ 0,01905 

6950 u3Np1J., nwq., 

l b1 9,75 
_
1 = T = 0.01005 

512 u, 

'·=512+404=916 u: 

h 1 __ ~aQ3 --v ...!.'..!__ ( ~ )1 t =2,74511': 
gb11 9,81 9,75 

J.,w .uurwmnLil 1ppt>w~J,9ilbp[! ~LJr'i,b'i,' 

aql = 1,l . 69502 = 5416182 u1, 
g 9,81 

gnl = 9,81 ,0,0172 = 0,002577 uftlp'i2, 
a 1,1 

2/~ = 2/0;01905 = 105,086, 

2y = 2.1,5 y 0,017 = 0,391: 

Urw'lr'",fnpJ'w"i, ilzwilw~nLllilkrl! t:.wJw"fWUUUu{uwilnLJ' l,'i, ,/hr 

1iz.w'i,w~rnJ''i,/; r/rt t:.buil...1wl ~hr"l' Zo = ~, t = l, Yo= h: 
dl 

f,'i,u,b'll',lwil .j!WJl[! [!ilmr,JwJ- t h = 2, f,u~ m"{h[nL J!WJL[!' M = 
=M+ 10: 

f,'i,u,/.'lr"·J' f! ~,uu,wp,fnLJ' t IJ.11Lil'lb-'1nLUJU1/r J'hPn'ln,J., r.,uuu,wmnLil 

f,'i,mh'lrJ'w'i, .ewun,f (pk), tJ'w'i, t:.wz,fwr~ ~wrktf, t ~wu,wrhl f,'ilmb

"lr,lw'i, .j!WJlf, w,fuinJ'wm f!'i,U1fnLJ'n,f1 

Sh'l.w'l-rbtn,f p,fw1/iil wptlk.eilhrl! (p) t:.w,fwuwpJ'wil J'kt_, ~uuiw

'i,w'b.e 

0 5416182 [ 0,002577 ( ' l 105h )1,391 h ] 
- ,002 - h0 ,391 + l - -l-

dh [2h3 - = --------....::-------------=--
5416182 dl 

1-

Uui,,rl... iar,fwt> t t:.w2.,Jwr~/r t>rw'l'1rl! ctwf,rJ,-2, '/:~ll-J, t:.wJ'wr 

1,_ t:.wz4.wr~/r wp'fJnLiJ.j!iJbpf!l 

t~. 19-3-nL,l ~wnnL9,f1U1J- !; w'lwu, Jw~bpkl1LJ/J/r ~np[!t 
153 



I 
f9'?LJl• 18 

~..., 

· 1 

I 
~ 

I ~ 

~ ..... 
~ • 
~ 

j 
l:\.i 

~ 
~ 

/'.fLG •~I 

~ 
~ 

' I ' -~. 
·, 

164 

U'}JDLUW~ 1 

t0 e ~q/dJ t0 e ~q/J3 

0 999,867 40 992,24'1 

4 1000,000 50 988,070 

5 999,992 60 983,237 

10 999,727 80 971,831 

20 998,229 90 955,344 

30 995,672 100 958,375 

IL'}JDLUW~ ,2 

U'Ja FwGI,, w8ulr11.d"lr1Ja bb11n1.l{GlrrI,, Ja•n1.psn1.66lrrl! (t = 15°C = 288°K) 

~.111111'-t I ~q/J3 ~l,'f"Li ~q / dJ 

"un,l.f, fur 1020 PIA,f,'i, 740 

lJ'L11f,t 13600 Ur11/'f. & ,..., r/.P 800 

""'"l'"' 790 Ulr,l,'i,..,,/ l"Lf 900 

lLqJDLUW~ 3 
u-1- Fm&},, &JnLpb•Ja Ja•n'-pJnl.861.-rl! Lt atn.111lii11aalfm8nLpJm8 

lf'nqnL(6bre 

i,,, .. p p ~q/ JJ E "t., / J3 

.n'l"l""" 7850 19,62-1010 
~ffL,,i,L t- 7600 11,77.101° 
,z,, .. l' 1000 20,31,108 
pt,.,,,,t, 2000 1,96, 1010 
~IUJUI 700 0,99.1010 
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IJ.JtJ IILUW~ I 

-~ I 0 I 5 
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10 1~1ro1~r~1Wl®IWIMfooj 
... 0 <N ~ <N <N 

'"' ~ ... C: >r.> ... 00 ~ q ... ..i< >r.> ~ 0 <N ... ..; ,_; ci er: a:, ..; ._£ (:<I ... 
(t /J2) ""' ... <N 0 <I':) ..i< "' er: <N "' ... er: 

"' 00 <N ... <I':) <N 0 "' e, ... <I':) ... ... - <N ..i< ... <N ~ .... ... 0 ... ... <I':) 

""" 
... 

U'J,, 1'1118J,, hlrqnLlf61rrJ,, '4J,,Glrd"111•J,,lf-lfmG d'wbnL9falfnLpJ1uG 
qnrbmlffag&lrre' mramhm3al(1116 uanl'oGlrrnl( (ud"2/itrlt), '4111fal(1116 

2_lrrd"111u•falm6Ia9 

-

~ 0 10 20 30 . 4,0 

t 
flJ,1,'lfr'I, 0,0108 0,0095 0,0083 0,0075 0,007 
,,,,,.,,.,f,1, 0,04, 0,033 0,027 0,022 0 ,018 
Ubi!f.,'i,..,,f, l"'-'I 27,0 8,8 3,6 0,8 1,0 

100 

ilnt.r 0,0179" 0,01310 0,01010 0,00803 0,00699 

1118 

U.1umuw~ 6 

U'fa f1118fa lrrlf•mim-1'mlf1UI 111m•lflrrGlrrfa d'1Ulflrrlru6lrre (S), 
6m8rnLpJ111B lflrl1rn8fa FmrllirnLpJnLG&L•e (Ye), .Jalllr•9fawJfa 

d'nd'lrlla81rre (I) la. faGlrr9fam1J,, cmn.ml(fa11Glrre (r) 

9,.) ... 'lfrl' F..,1,,,,d/. 

l.q S=h·L 
h 

Ye=-
2 

-h f· X 
Ix - bha 

12 
!It 2 h1 

rx=-

A 12 

lJ.'i.,jw'i, .. ,.J I 

l}luzw'h 

.~--· 
a. 

)\ 

""""'21'1"',. 

I_~ 2a+b 
x- 5'1 a+ b [ 

2ab 1 
1+ (a + b)2 

r~= lh82 (1 T 2ab 1 
(a + b) 2 

a,h 
S=-

2 
h 

Yc= 3 
ah3 

I -x- 36 

2 h2 
r =-
x 18 

s = r-R 2 

Ye== R 
1tR4 

Ix=-.-

11R 2 

S=-2-

4, R , 
Ye= --==0,42HR 

3 1t 

9.,.i -6( 
Ix= R4=o,t09R 4 

7211: 
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I( 

I( 

l.v 

ly 

-2a
l 

)C 

s = 1t (R 2 _ ra) 

Ye= R . 

1 
Ix= 4 1t (R 4 - r4) 

2 1 . 
r x. = 4 7t (R 2 + r2) 

S = 1tab 

. Yc=b 

1 
lx = - nab3 

4 

2 b2 
r =-

)[ 4 

IL,unww\ 7 
U'fa rwGfa brt,rm.11U,ftau(awG lfwrlflaGGlrrfa 61U1(au1Gbre (W) 

I U'i,y,.,'l,nul 9,.~..,'f~l' p..,'i,,.,dl,. 

R 

,,,.,, h 

h 

I 
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1 . 
-r.R 2h • 3 . 

1th 
- (R 3 + r3 + Rr) 

3 

twpndiwltmf'JnLG wq1n1.uw't 7-~ 

4 
-7tR3 

3 . 

1 

6 1th (3r2 + h2) 

'tu,J 

1 

3 r.h2 (3R - h) 

h 4R -h 
Yc=4 3R ~ h 

U.q1n1.uw~ 8 

l;,1nr llt"'IIJl1USJ1u (n=0,012) 1-tn'ln.(w(aGhrfa hwlfwr /.-fa wrdlrPGbre 

. d dJ I 50 I 75 I 100 \ 125 150 200 I 250 1 300 I 350 

't,. lo,039lr0,034910,03211 0,0301 I 0,0286 I 0,0263 
I ,-I I 

0,024710,02341 0,0224 

~ d d 1400 l 450 1500 I 600 I 700 I 800 1900 11000 I 1200 

~o,0216jo,020910,02021 0 ,01921 0,0184 \ o,0177 
1
0.0111 Jo,01661 0,0159 

lJ.'}JnLUW~ 9 

8b l)W(awG (anrnLuaGbrJa qnrbw(afa9Gbrfa mrcJhl'Gbre tiWl'J!.br 

ah1J1Ulf1uG 1Jfalf1UqrnLpJn>. GGbrfa hwlfmr 
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~Io 1 0,2 0,3 0,4 0,5 0,6 0,7 o.~ 0,9 1,0 
Q ' 

' 
_e_:_10,81 

-- ------
0,64 0,49 0,36 0,25 0,16 0,09 o,o, 0,01 0 

R/d 1 2 3 4 5 6 7 8 9 10 

--- ---- -- -- -- -- - --
f (R /d 0,32 0,21 0,165 0,14 0,125 0,112 0,105 0,096 0,092 0,09 

! 

2, "urr1-~.efr t.w'b't_wr~-'tf, 'bb'l."'9nd. 

e~=o,s( 1- ~) 

I- ----------
0,06710,066 

., ~ I 

egoo 0,234 ,0,153 0,120 0,102 0,091 0,082 0,077 0,070 

·----·· -· ·--· ··~··- -··-

u nLUf.[!f, ~ = 0,5- UffLI' J.'l_bp.[!f, '1bM/$nL,/I 

~ = 0,2 -'t.L11r 2_11Lr[ilhpf, '1bll/.$ntJt 
(l 0 20 40 60 80 90 100 120 140 160 180 

- -- --- --------- -----
w 

I - 0 0,1 0,2 0,3 0,6 0,8 
Q 

1,0 'I' ( (l) 0 0,35 0,55 0,78 0,92 1,0 1,05 1,17 1,26 1,32 1,4 

e~ 0,5 I 0.,45 0,40 0,35 0,2 0,1 · o 

w ..... 

l) -

~ 0,05 0,1 0,2 0,3 0,4 0,5 0,6 0,7 
w 

0,8 0,9 1,0 

- - --- -------- ---- - --

a 

1 
- 0 l , 2 ; 3 ! I 4 ; 5/s 6 , 7 , 1 

d 
/s i8 ; 8 18 . j 8 ,' 8 

-- -- -------
I C 0 0,07 0,26 12,06 ·+ Q,81 5,52 17 ,o 97,8 00 

I 

e 1070 245 51 18,4 8,2 4,0 2,0 0,97 0,41 0,126 0 

~--3 

' ao 30 40 50 60 70 80 90 I (l 5 10 15 20 25 30 35 40 45 50 55 

e 0,20 0,30 0,(0 0,55 0,70 0,90 1,10 ---- ----------------- -
-;+ 0,05 0,29 0,76 1,56 3,10 5,47 9,68 17,3 31,2 52,6 106,0 

~ 

d dJ 15· 25 50 100 

---- ------ ----
10,8 \ G,1 4,6 4,1 

180 
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c= 10 

lL'[J'lLUW\ 10 

U.nmhnulfmG ·ci9nrb~lff,,gGLrf,, U1rdlrfGbre l(UlGm'lmO mOgfhrf,, Lt 
If 9uufrn11LrJ. hmlfmr 

I_-
,- 'l,~w,J,r u:11,Jw't.nLJ[!_ e I <p I e I µ 1 

1 ·L ;l~ 

3 

4 

5 
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U"LI' 2"Lr£11trn,J 
0,06 0,97 1ll"I' w"b9e 

O,M 0,62 

J,n'lr,,Ju,~wJf,'t. ~9w,J,n'I 

wnwi_f,'t. nl,Jf,J 0,06 -0,97 0,64 0,62 
L< 2d 

'k/n'ln,Ju,ftw 1/r't. 't9w,J,n'1 

"rltl'"l"l nl,Jf,J 
I = (2 7 3) d 

{wftwnw~ ~9"',J,"'I 
,unwf{,'t. nl,Jf,J 

l < 2d 

{wftwnwft "9w,J,n11 

I, rftrnr'l ,.l,Jf,J 

I= (2 7 3) d 

i 

•·• 1 0,82 
1,0 0,82 

o,os o,96 ·o,M o,52 

1,00 ~0,71 1,00 0,71 

6 

7 

8 

a -
H 

.9,~..,,frr I lJ."b,Jw'f.nL,/ I E I 'f I e I fJ. 

~ · '1nrws,Jw~ 

f 
2" Lf'fl J, I'" ,J 0,04 0,98 1,00 0,98 
,,,'t.9e -

• 
lin't...,ftu,'t. """I'"'-
Jl,ur,Jn'l ft9w,J,n'l 4,0 0,45 1,00 0,45 

fl= 5- 7° . .. 

··, I 
~,9 '1n't.111.ft,u"i, 'l"L'lw-

. I 
0,98 0,94 0,09 0,96 

~ J l,u, ,Jn 'l "9111 ,J,n 'l 

., = .13- 24° 

i 

IL'lJnLuw\ 11 

.tlDrp ,fi111lf111Gf,, aoilff,,9 1111•s 1uhnulfwG qb1111'nLlf ulr'llflfmii 

q11rbwlfJ.9Ghre e•H '1.,. b'. cf.nLltmtulfnL 
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1/ 

1 !Ju,pw'l_w"lt9 r.wp/J Jwlt_hpl,nLJfJ'i,1,p, 'fl"''l"Ll'n,[ lt_wJ 

/;Jw1ny ,)u,.)lt_yw.) ,lwlt_bpl..n LJfJ'i,l,pt 

2 7;wm [u'i.wJ l!"Y nw'i.'lw.) /,. Jf,wu,[u,.) .nwfuinwlt_'i,bp, 

U"'i!"'"l' o,,.,,,..,,,,,f, ,,,,,,11• 

3 8bJJ,'i,.,.J, l"'Y u,[w'[ 1/3 w,fw'ff, [uwn'hnL[''l"'' ' 1,w,[ 

,IJ,wu,f,.,,.) t.. ,,.l,'lu,'lr1w.) 'hnp ,fwenLp lt_u,,[I,, i''L't,, .. ..,,,, 

fun'ln ,fwfi,l,p, 

4 1,wy Jj,w9yw.), pWJff i""''i,'lu,,) 1Nw[u11rwlt_'i,l,p, ,!!pJna..-

'lJ, fun'ln•Jwlt_'i,bp 'hnpJwl "{_WJ,lu,'i,'i,l,pnLJ, u,nw'i,9 'i.it_w-

url,l{, Ju,'i,'tnu,Jw"lt 1 it."J"L'lnL :_wm JwenLp fun11nyu,lt_

'i,l,p, i"'Pw'lw'hu l"'Y pbmn'i.WUf.W<nrr&.J, 

5 Sw!w.) l!"'['/r 2"'l'Y"',)l! l"',[ "i."'IJ,.,,'i,'i,l,pnLJ, "''lJ""--

uf, l"'Y 2"'l'Y"'.)j', lt_n;rrL'l"'- /un11nywlt_'i./;p "r,npJwl "{_U1J

Jw'b'h/;pn1..J, llpn:_ l_wy,ny lt_/,'lu,nur,[w.) frJnL'lJ, fun11n-

n 

0,009 

0,010 

0,011 

0,012 

ywfi./;p: 0,013 

6 J!pJn'lJ, I,. lt_nJNL'lnL lt_l,'lmnut,f,u.) fun'ln,fwlt_'i.l,p, /ilp-

pw'hu{/'r,bpJ, pburn'hw"{_wurnLJ 'hnpJwl "{_WJJu,'i,'i,£-pnLJ, 0,014, 

7 IJ.'lJNLu{, JJ,£J,'h npurlt_J, 2u1p,fu,.) /!- I IIIW2W,) /!wpJ, /,p/,-

JIUIULWU,nLJ J{,J_J,'i. "l."'JJu,'i,'i,l,pnLJt ftu,,fwlt_w'hwi'"P lt_l,'l

V'""',fw.) £pwtnwp'i.l,p, ftp/,'l/,'i,,nf, "{_IUUl/,p inp111ta..'i./,pf, 

;,,.,,, 0,015 

8 /,wy pnLUI 2"'1'Y"'.)l!, r.i,-;, Ul'lJnLUj, 2wp,[w.)e, ~wJl,-

,/w,nwpw{' lt_n"{_J,u, p/ru,n'i.W"{_WlflttLJt !Ju,,fu,'/.u,'i,fl n'lnplt_, 

l"'Y J2wlt_yw.) dWJ'" 0,017 
9 8'[1/f, {,u,u,n l it_lUJnL'lt 2bpurn,[ ,)u,.)lt_,[u,.) !.rw'hue'h/;p t 

JJf,,n ,/,,,'i,p "-""l"'f, /,. unuf, Jf,£11,[ w'hu'h"'l 2_pw'hue'hkp' 

,).,,.)lt_,fw.) "''lJ{, ~u,Jwu,wpu,.) fJw'lw'i.fJn{ (£w,{ "I."' J

Ju,'i,'i,l,pnLJ}, 

10 Uf,£{,'h pnun 2"'1'Y"',)l!' '1,/;mweu,pf, ,),u.)lt_nLJ/Jt J.wr 

n.f, ,11,l i"'P"'"-"'-;,u JwenLr "-"'r,.,,,) lrw'hue'hbp , """I. o.J, 

,. unuf, JJ,J_ny w'hu'h"'l £pw'hue'hl,p' . ,),u,)lt_,[u,,) ,,,.,.,J, 

fJw'lw'i.fJny ('hnpJwl "l."'l'lw'i,'i,l,['nLJ), 

11 klf,in lt_wyJ, Jb£ fpw'hueHp, .s!pw'i,fll!'i,l,p lt_n"l.i.J, , 11nuJ, 

I, r.n'lf, JI,£ ,,,1,'l_.,.1,'l .)w.)lt_,fw.) "''lJJ, fJw'lw'b/Jn,[t ~n

'l"'J{,'h JU £pu,'hue'hbp, "l'"-;,l! 'l:"'-;,4,,,_,1 ,,..,, .!f,!.J,'i.J,9 

pwpJ.p "l."''"l.w'i,J,u'i, I,. ykpw'hnpn'fJw'i, "l."'IJ..,'i,'i,l,pnLJt 

12 !l,,p L"'Y :_wpyw.) i!-' Ul,/J r,"'l"'JJ,'h lf'"''i,91!-'i,bp ,lf,!.J,t 
"{_W r, "{_u,'i,Jw'i, I, ybpw'i,npn'l:Jw'i, "i."'JJ,u'i,'i,l,pnu/ I, P"i!I' 
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0,018 

0,020 

0,0225 

1 

n 

111,0 

100,0 

90,9 

83,3 

76,9 

71,4' 

66,7 

58,8 

55,6 

50,0 

13 

u 

.ll'"''r.9e'lrhp l"',[ ."l."'r,"i...,.,,.,,.,..,, nt. ,[bl'w"ltnpn'fJ,.,"I, .,,_,,,,_ 

Jw'i."ltbpn•J, 'l,l,1111,p 2"'"' P"'l'l,"l,"lw,,i,n "l"'IJu,'1,"l,l,l'nt.J 

( nt.'IJ,'l ""'l!-"'-l' r,,.,_-;,, .,,,.,.,"1,9 t/rLY"',)l!'bl,pf, I,. fun I' "'l" 'l

Y"',)l!-"l,bpJ,)t 

~"'l"'JJ,'r. JI,.) £l'w"lt9e'hbp JJ,£{,'t.J,9 H"'.)l' "t."'r,"1.,.,-;,J..,"lt 

t, ,[bl'w"ltnl'.n'fJw'i. "l."'IJw"lt'i,l,l'nt.J, t/r"i!-1' ll'"'"ltlli!--;,l,I' 

JnJ,'i, "{_WJl/u,'i,'i,l,('nt.Jt 

~,,.,.,,,J,'i, lrw"lt9e"ltJ,I' r,..,Jl,JwmwplM[' ,.,,.,, "l"'JJ..,"l,-

'hl,pnLJ ( opJ,'hw1,_, "'1,'l - "'l,'l 'fl,"'"'l!-"'l'f, I, lt_n"I.C.f, r,,.,_ 
1-e1..,,) i!"" r,,,,,,,..,1t_ .... J) , 'blt_u,u,1,lJ,"l'"'i, ,)u,.)1,_,t-.) fun-

111n,[, 21,"l.na..fJ J" L"l,'l,l,pJ, "'"'l"'it."''i, Pl,["'.)i!'l,l,f'n,{ I,. "'Jt"lt• 
'/,1,u,bl' pwf'l,"l,"l.u,uu, "l."'JJ..,',,'i,l,pnt.J ( .,,I, ' U 12-l''I it_lM-

,,,1,'l:"l'J,"'"lt ) • 

15 )!.pi,,'i,96'1,1,{', "l'""l,i! 'l'"'lr,{n,_J l,'i, 2u11n ,["'"' "l."'JJus"lt-
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o,oo 1,000 00 0,50 0,972 2,750 0,85 0,70 0,894 
0,10 0,998 31,50 0,60 0,950 2,040 0,9Q 0,59 0,691 
0,20 0,996 11,15 0,70 0,890 1,518 0,95 0,41 0,443 
0,30 0,991 6,03 0,75 0,850 i,308 1,00 0 0 
0,40 0,983 3,88 0,80 I o, 790 1,104 

Q 
Ao= 

{2g mbh
3iz 

170 

Um.,Jw'i. 'l"rd-wl[f,ge pwrwlt "lwurn,J 2:rwpw,f,f, f,,wJwr' 

a.= 1,05 (1+ 0.2 + )V ~. 
f, h f, d- '-ft l! r.wz,Jf, wn.wd> 

'1n'l.wlf,'i, ub'I.Jw'i, 'lbUJ.J?"'-J t.rwfilw,J, l-1? 'l"P "'" 9 

'i,wl.. Jnuib9Jw'i. "'P"''l-.JillrrL"ii'i,bp[!' b 
2 

H 2 

. m .. =fo,4o5+oi3-o_,o3B B b1[1+0,s5(a) (H+P)1 
( fl ... .,_h'fif, p,a'fi,uA/.,_ )• 

~ -. 
B 6 

~ 

U.rua,qnLpJmG qnrbUL't9fo mrctbrGhre tm!G obd'fnw( 

)!_rWPIU+fo hw.ifmr eus <t,, <t,, ~mwftn1fu .. nL 

----\-----·- J/.pu,flw,J,f, 2_/,,//!f, /t"1L{JW'ff,f{!_ T I _ __ _._ ___ I 

1. f S1.u..,1tw'i. u.., , ,1,..t..,JJ,'"1 '11,"l.1'£!.1 krp 1tnrn...,.,.'i.kr i~w'i. 

2, I J/.pu,f/w,J,J, JnLUl[!J, ,/,uuf, ,u,UYnL~ {!_'i,U1f1W~ l""' J./,J, 'l/,"/.f!nLJ 

5, 

6, 

'lnfW!J,ju,~ JnLUl[!n,j 11,Jf!p 'lA"/.f!nLJ 

Pflwu,jw~ JnLonl!J, ,u'i,~J,u'i, 'll,"l.l!"'-,1 

U.nw't,u 1tnru1u1/,u'i, Jnunl!n,j zhJ·e 

I 
1,00 . I 
0,95 

· 0,92 

0,88 

0,85 



l..wJG c;baff'n1{ 2_rwpwafaft k b ll'lJRLuw\ 20 
mo 11nrb1ua.ft9Ghre a.wL,JUlb L - T- ~~-~-,-~~.----=:_:.::=-:~_:: ... :, cp-.. ,9 It A-ft9 

A= 1,00 A= l ,25 ' j ---.-----,.. = 1, 50 ) 2 00 A 

~ 'f' rkj"1_mo1 k-t 1_mo+-k +-1 m_o ~k--J=,_:_~o~l~k --!-=r-=-·: _i_:__:>G 

0,237 0,495 0, 234 
o, 70/lo,_535/o ,216/I0,517io , 251/0 ' 510 /o '245 Jo ' 503 lo' 240 /0,499 

0 , 72 5a2 290 534 263 526 
257 517 250 513 247 509 244 

0,74 572 

0 , 76; 592 
i 

I o, 78! 612 

0,801632 
0 , 82, 655 

I 
0,84 676 

I 

0,86! 700 

I 
0,88

1 
722 

I 
0,90/ 748 

0,921 775 

0 ,94 803 

0 ,.961· 850 

0,98 -

1 ,00 -

172 

307 552 276 542 

320 568 288 557 

340 584 300 572 

355 I 600 

375 617 

395 635 

313 587 

327 602 

341 615 

.. 415 i 650 353 630 

435 I 665 368 64,t 

. I 
458 I 680 378 658 

480 
1697 393 672 

510 713 406 685 

550 I 729 I 419 698 

- 745 433 711 

760 447 723 

268 

280 

291 

531 

545 

559 

302 . 573 

314 

325 

337 

348 

360 

371 

382 

393 

404 

415 

586 

600 

614 

626 

638 

650 

662 

673 

684 

695 

260 

270 

281 

292 

302 

313 

323 

333 

343 

353 

363 

372 

381 

390 

527 

540 

554 

567 

580 

592 

604 

616 

627 

638 

649 

659 

669 

679 

257 

267 

523 

536 

277 I 549 

287 

297 

307 

317 

326 

335 

344 

353 

561 

573 

585 

597 

608 

619 

629 

639 

649 361 

369 

377 I 

658 

667 

I 
! 

254 

264 

274 

284 

293 

302 

311 

320 

328 

336 

344 

352 

360 

368 

11'1 J ULUW ~ 21 

n (x) :)>nLGl19)awJft wrdhf'Gbre ""· ""· 'llwt11nt1ua.nL 
hw1{wuUlrafwG afh 2_ (i0 > 0) 

io,oo 0 0 ,050 I 0,85 1,256 0 ,037 
0 ,05 0,050 0 ,050 0 , 86 1 ,293 0,040 
0,10 0, 100 

0,15 10, 151 

0,051 
0,052 

0,20 0 ,203 0 ,052 
0,25 0 ,255 0 ,054 
0,30 

10,35 
0,40 
0,45 
0,50 
0,55 
0,60 
0,61 
0,62 
0,63 
0,64 
0,65 
0,66 
0,67 
0,68 
0,69 
0,70 
0,71 
0,72 
0 , 73 
0,74 
0,75. 
0,76 
0,77 
0,78 
0,79 
0,80 
0 
0 
0 
0 

,81 
,82 
,83 
,84 

0 ,309 0,056 
0,365 0 ,059 
0 ,424 0,061 
0 ,485 10 ,064 
0, 549 10,010 
0 , 619 0 ,074 
0 ,693 0 ,016 
0 , 709 0,016 
0 , 725 0,016 
0,741 i0 ,017 
0 , 758 0,017 

0 , 775 10 ,017 
0, 792 0,018 
0,810 ,0,019 
0 , 829 /0,019 
0,848 /0,019 
0,867 ,0,020 
0 , 887 1°,020 
0,907 0,021 
0,928 i0,022 
o,950 10 ,022 
0,972 10,024 
0 ,996 10,024 
1,020 0,025 

1,045 10 ,026 
1,071 0,027 
1,098 0,029 
1, 127 0,029 
1 ,156 0,032 
1 ,188 0,033 
1,221 0,035 

0,87 1,333 0 ,042 
0,88 1, 375 0,046 
0,89 1,421 0,051 

0 ,90 11,472 0,027 
0,905 1 ,499 0,028 
0,910 ,1,527 0 ,030 
0,915 1 ,557 0,032 
0,920 1, 589 0,033 
0,925 1,622 0 ,036 
0,930 1,658 0 ,038 
0,935 jl ,696 0 ,042 

0,940 11, 738 0,044 
0 , 945 · 1, 7 82 0 ,049 
0 ,950 I 1,831 0 ,05-i 

0 ,955 ,1 ,885 0,060 
0,960 1,945 0,068 
0 , 965 ,2 ,013 0,079 
0,970 ,2 ,092 0,092 
0,975 2,184 0,113 
0,980 12,297 0 , 145 
0,985 2,442 0,204 
0,990 12,646 0,354 
0,995 /3,000 00 

1,000 00 00 

1,005 2 ,997 0,345 
1,010 2 ,652 0 ,202 
1,015 2,450 0,143 
1,020 2 , 307 0,110 
1,025 j2 ,197 0 ,090 
1,030 2, 107 0,076 
1,03512 ,031 

1

0 ,065 
1,040 1,956 ;0,058 
t,045 1,908 0 ,051 
1 ,05 1, 857 0 ,089 
1,06 1,768 0,075 

1,07 1,693 0,064 
1,08 1,629 0,056 
1,09 1,573 0,051 
1,10 1 ,522 0,045 
1,11 1,477 0 ,041 
1,12 1 ,436 0,038 
1,13 1,398 

1
0,035 

1,14 1,363 ;0,032 
1,15 1,331 10,030 
1,16 1, 301 1o ,028 
1,17 1,273 ,0,026 
1,18 1 ,247 10,025 
1,19 1 ,222 10,023 
1,20 1 , 199 ,0,022 
1,21 1,177 ro21 
1,22 1,156 :0 ,020 
1,23 1,136 j0 ,019 
1,24 1,117 0 ,019 
1,25 1,098 0,017 
1,26 1,081 0,016 
1,27 1,065 0,016 
1,28 1,049 10,016 
1,29 1,033 10,015 
1,30 1,018 0,014 
1,31 1,004 0,014 
1,32 0 ,990 0,013 
1,33 0 ,977 0,013 
1,34 0,964 0,012 
1,35 0,952 0,012 
1,36 0 ,940 0,012 
1,37 0,928 0,011 
1,38 0 ,917 ,0,0ll 
1,39 0 , 906 0,010 
1,40 0,896 10,010 
1,41 0,886 ,0,010 
1,42 0,876 0 ,010 
1,43 0,866 o,olo 

I 1,44 10,856 
1,45 0,847 
1,46 0,838 
1,47 0,829 
1,48 0 , 821 
1,49 0;813 
1,50 10,805 

I 1,55 ,0, 767 
1,60 j0,733 
1,65 10 , 703 

1, 70 l°,675 
1,75 0,650 
1,80 10,626 
1,85 0,605 
1,90 0 ,585 
1,95 0,566 
2,0 0,549 
2, 1 0,518 
2,2 0,490 
2 ,3 0,466 
2,4 ·0,444 
2,5 0,424 
2 ,6 0 ,405 
2,7 0,389 
2,8 0 ,374 
2,9 0 ,360 
3, 0 0,346 
3 , 5 0,294 
4,0 0,255 
4,5 0,226 
5 , 0 0,203 
6 ,0 0 ,168 
8 ,0 0, 126 

10 ,0 0,100 
15 ,0 0,067 
25,0 0,040 
50,0 0,020 

100 ,0 l°,010 

0,009 
0 ,009 
0,009 
0,008 
0,008 
0,008 
0,038 
0 ,034 
0,030 
0,028 
0,025 
0,024 
0,021 
0,020 
0,019 
0,017 
0,031 
0, 028 
0,024 
0,022 
0 ,020 
0,019 
0,016 
O,Ola 
0,014 
0,014 
0,052 
0,039 
0,029 
0,023 
0,035 
0,042 
0 ,026 
0,033 
0,027 
0,020 
0,010 
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D (x,) ,lJnLG1t9f,,w3f,, wrdLf'GL-re 't,, ..... .,.w ... 1nolultnL 

hwolwuwrd'wG d'L-~ ( i0 = 0) 

~\ I CT(x~) I t,. I x+ I CT(xt) \ t,. I xt I CT(x,) I t,. I ·1., I n(xt) I t,. 

o l o . . 0001 \ o,85 .2041 / .0073 j 1,22 ! o,605 /0 ,015 / 1,68 1,581 /0 ,057 
0,05 .0001 .0002 0,86 .2120 .0075 1 1,23 0,620 10,015 1,70 1,638 '0 058 
0,10 .0003 .0008 o,87 .2195 .oon j 1,24 o,635 !0 ,016 1,12 1,696 10 ' 060 
0,15 .0011 _0016 0,88 .2212 .0078 1,25 o,651 !0 ,016 1,74 1, .75610 '. 061 
0,20 .. 0021 •0025 o,s9 .2350 •0080 1 1,26 o,667 jo,ols 1,16 1,s11 0 063 
0,25 .0052 .0038 0,90 .2430 ,0082 1,27 0,683 10,016 1,78 1,8801 'o:064 
0,30 .0090 .0053 0,91 .2512 .0084 1,28 0,699 O 017 1,80 1,944 0,065 
o,35 .0143 •0070 0,92 .2596 .0085 1,29 o,716 /0 ' 016 1,82 2,009 0.,067 
o,40 .0213 .0091 0,93 .26s1 •0088 1,30 ~,732 10 :017 1,84 2,076 /0 ,069 
0,45 .0304 .0113 o,94 .2769 .0089 1,31 I 0,749 .

10
•018 1,86 2,145 ,0,070 

0,50 .0417 .0137 0,95 ,2858 .0091 1,32 0,767 0,017 1,88 2,215 0,071 
0,55 .0554 ,0166 0,96 .2949 .0093 1,33 0,78410,018 1,90 2,28610,073 
o,so .0120 .0036 o,97 .3042 •0095 1,34 0,90210 ,018 1,92 2,259 

10
, 075 

0,61 .0756 .0038 0,98 :3137~ .0097 1,35 0,820 10,019 1,94 2,434 0,076 
0,62 .0794 .0039 0,99 ,3234 .0099 1,36 0,8~9 10,018 1,96 2,510 10,077 
0,63 ,0833 .0041 1,00 :3333 ,0101 1,37 0,80710,019 I 1.98

1

2,587 10,080' 
o,~4 .0874 _0041 1,01 .3434 .0103 1,38 0,81610 ,019 I 2,00 2,061 10 ,205 
o,65 .0915 .0043 1,02 .3537 .0106 , 1,39 o,s95 !o, 020 I 2,05 

1

2,812 10 , 215 
0 , 66 .0958 _0045 1,03 .3643 .0101_j 1,4o o,915 !o,orn 2, 10 i3,os1 10 , 226 
0,67 .1003 .0045 1,04 0,375 O Oll I 1,41 0,934 ,0,020 2,15 2,313 0, 236 
o,68 .1048 .0047 1,05 o,38G ,o'.ou 11,42 o,954 ·0 021 2,20 3,549 10 248 
o,69 .1095 .0048 1,06 o,397 10 ,.011 1

1,43 o,975 :o'.020 2,25 3,797 ;o'. 259 
o,70 ,1143 .

00501
1,07 0,408 0 012 1,44 o,995 i0 021 2,30 

1
4,056 0 270 

o,71 .1193 .0051 1,08 o,420 0 :012 1,45 1,015 10 :021 2,35 .4,326 10 :282 
0,12 .1214 .0053 1,09 o,432 0 ,012 1,46 1,0~7 \o,022 2,4~ j4,608 !o, 291 '. 
0,73 ,1297 .0054 1,10 0,444 O 012 1,47 1,0o9 O 022 2,4o 14,902 lo 306 
o,74 .1351 .0055 1,11 0,456 0:012 1,48 1,081 10 ;022 2,50 !5,2os !0 ; 319 
o,75 .1406 .0057 1,12 j0,468 0 ,013 1,49 1,103 lo,o22 2 , 55 15,527 10 ,332 
o,76 .1463 _0059 1,13 o,481 0 ,012 1,50 1,125 ;0 ,045 2 ,60 15,859 :0 ,344 
o,77 .1522 .0060 1,14 o,493 0 ,014 1,52 1,110 :0 ,047 2 ,65 ,6,203 !0 , 358 
o,78 .1582 •0061 1,15 o,507 01013 1,54 1,211 !o,048 2, 70 ls,561 !o,an 
0,79 ,1643 .0064 1,16 0,520 0,014 1,56 1,265 :0 050 2,75 6,932 lo 385 i 

170 7 1 17 0 ~ 34 1 58 1 315 I ' ' ' I 0 ,80 • .0065 , ,o 0,014 ' ' ~ 10,050 2,80 7, 31 7 0,3991 
0,81 .1772 .0066 1,18 0,548 0,014 1,60 1,360 0,052 2,85 7,716 10,414 
0,92 .1838 .0068 1,19 o,562 o,ou 1,62 1,417 io,053 2 ,90 8,130 

0
, 427 

o,83 .1906 _0070 1,20 o,576 0 ,015 1,64 1,470 io 055 2 ,95 ls,557 \
0 443

, 

0,84 .1976 .0071 1,21 1,591 O,OU , 1,66 1,525 i°:056 r 3 ,00 \,000 I ' 
174 

II ( x') lpnLGlfg}outJ}a wrdLfGbrj! 't.. 't.. .,_wol.11•olulf11L 

(410) hwolmuwrd'wG d'L-~ (io < 0) 

,· \n(,') I • I ,· \n(,') I • I ,· \nw) I • I ,· \n(,') i • 
0 \ 0 \ o,s1 \o,.sso \o 006 \ 1, 14 \o,B51 \o,o~4 ·

1
,
47 

\o,9731
1
0,004 

o o5 ,o o50 o,050 I o,82 !o,686 o:oos \ 1,15 !o,855 '0,004 1,48 i°,977 \0,003 

'10 \o' 099 o,049. ~o,83 \o,692 o oo6 ' 1,16 o,859 '.o,oos 1,49 \0,980 \0,003 

~:15 o',148 o,o4! 0,84 \\0,698 \0:006 \ 1,17 \o,864 lo,oo4 1,50 \o-,983 o,014 
0 20 \0 196 0,04 0,85 0,704 0 00!) 1,18 10,868 10,004 1,55 :l!,997 0,015 . 

o:25 10:2« \o,o!~ Ii 0,86 \0,110 o',oo5 1,19 \0,87~ lo. ,004. 1,60 \1,012 o,oa 
o 30 io 291 o,o ·1 o s1 o,115 o oos 1.,20 lo,876 ilo,004 1,65 ;1,026 o,013 

' I ' 0 o45 ·1 , 1 ' · 21 0 8B0 1 70 1 039 3 
0 35 0 336 • . 0,88 

1
0. 721 0 006 I 1. l • 0,004 • . i1· 0,01 

o'4o io,380 o,o44 ! 0,89 i0,727 o'oo5 1,22 :o,8B4 1,o,oo4 1,75 i1,052 o,012 

-O' 45 io' 422 o,042 II o,90 i0,732 o' oo6 , 1,23 \o,888 io,oo4 1,B~ i\1,064 o,011 

o' 50 lo' 463 0,041 \ o,91 lo, 738 \~' 005 \ 1,24 I0,892 1,0,004 1,Ba 1,075 \0,011 

o\5 10\02 o,o39 \ o,92 I0,743 \o' oo6 1,25 I0,896 ',0,004 , 1,9~ i1,oss 10,011 

o',60 io',540 o,~~~ \ 0,93 \o,749 \0:005 \ 1,26 \0,900 ;0,004 \ 1,9o \1,097 '\0,.010 

0 61 
1
0 547 o, 1 oi94 

1
o,755 0 005 , 1,27 1.o, 9o4 ,0,004 \ 2 ,oo 

1
1,101 1,019 

o' 62 10' 554 o,001 \ o 95 ;o, 759 o' 005 \ 1,2s Jo,90B io,003 2, 10 11,126 o,018 

o' 63 io' 5~2 o,008 . o:96 '.o. 764 lo' oo6 \ 1,29 lo,911 10,004 1 2,20 ;1, 144 io,017 
' I ' \

0 •
007 

0 97 
1o 1'"'10 

1 ' 1 30 lo,915 
1
0 004 2, 3o :1, 161 lo 015 

O 64 0 569 , , • O 005 ' I • · \ I \ ' 
o' 6- 10' "76 o,001 o 98 'o, 775 \. o' oo;; , 1,31 o,919 '.0,003 2,40 :1, 17G o,ot4 

o·6: 'o,;,83 \0,007 ' o'99 ro,780 lo'oo~ 1,32 1, o,s2~ :0,004 2,50 11,rno \o,014 

o' G7 10·;90 \0,001 1, oo lo, 785 \o' oo5 1,33 :o,926 ro,oo4 2,60 :.1,204 \0,012 
, 1 • o 007 ' I • 4 ·o 930 I 2 70 l6 

O GB o 597 ' 1 01 ·
1
o,790 O 005 1,3 ·1 , 0,003 ' ;1,2 

1
0,012 

' : •· \
0

,
006 

1' 02 o 795 I ' " 1,35 o,933 1o 004 2,so 11,22s \0,011 
o,~9 !o,603 o,001 1' 03 10:800 \o,oo~ 1,3G o,937 io:003 2,90 11,239 o,040 
o, ,o ,o,610 .0,007 , 1' 04 l0,805 lo,ooa , 1,37 io,940 '0,004 3,00 \1,249 110,044 

o,71 ,o•!!! o,001 \ /05 lo,810 \~·~~! . 1,38 io,944 io,003 3,5 11,293 \o,os1 
o,72 ,o, o,006 1' 06 lo,815 , 1,39 :0,947 '0,004 4,0 ·,1,324 ,0,021 
0,~3 0,630 0,007 ]1'07 10,819 0,004 1,40 t0,951 ;0,003 4,5 ll,351 0,022 
o, '~ ,o,637 o,006 1' 08 10,824 o,oo: 1,41 lo,954 '0,003 5,0 \t,373 o,oa2 
0,7a ,0,643 0,006 1' 09 lo,828 !0,00 ~ 1,42 io,957 i0,003 6,0 :1,405 0,0!2 
o,,76 ,o,G49 o,007 1:10 lo,833 o,~~: 1,43 o,960 '0,004 8,0 !1,447 o,o34 

o,78 ,O,G62 o,006 , , \o' 842 o,oo5 . 1,45 ', o,967 io oo3 115,0 '1,504 \0,021 
o,79 o,668 o,006 I 11,11! o'B46 \o,oo4 \ 1 46 !o,970 io'oo3 25,0 \ t,531 
o,so .o,674 0 , 006 I , I , 0,005 • , , , 1 • 
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-_, 
er., 

'u b. 't~ lf.bbnLpjnt.GG.bre (!U!i ...... u.fj'l'nulJ.faG.fa 

. . ,; I I I 

U.rununu~ 24 

cJ1(,u) I 'tu II 

' 'f = O, 80 / 'f =--0-,8-5---c-/ f-=-0-,9-0 I 'f = 0,95 rp=--1,0- J '
1
'('") I '" 

0.01 10.0030 0,074 

1
- 0,079 0,084 0,088 0,093 I 0, 55 o. 134

1 
021 0045 105 112 118 125 132 60 147 
03 0068 128 136 145 153 161 65 160 
0-1 J 0090 147 I 151 166 I 116 185 I 10 114 

• 05 0113 165 175 186 196 207 7f) 188 

'f = 0, 80 j r = 0,85 I 'f = 0,9o / 'f = 0,95 / 'f=l,o 

0,481 1 0,515 I 0,549 0,583 I 0,617 
497 I 532 567 602 638 
512 548 585 621 658 
526 563 . 601 638 676 

0,06 
07 
08 
09 
10 

o, 12 
14 
16 
18 
20 

0,22 
24 
26 
28 
30 

0,3a 
40 
45 
50 

0,0134 
0156 
0178 
0201 
0228 

0,0274 
0320 
0370 
0418 
0462 

0,0510 
0556 
0596 
0652 
0701 

I 

0,08251 0950 
107 
120 

0,179 
193 
205 
217 
226 

0,248 
266 
283 
299 
316 

0,324 
341 
352 
364 
375 

0,401 
424 
445 
464 

o, 190 
205 
218 
231 
242 

0, 265 
284 
ao2 
319 
336 

0,347 
363 
376 
389 
401 

I 

0,428 I 453 
476 
491 

0,202 
217 
232 
245 
257 

0,281 
301 
321 
339 
356 

0,370 
386 
400 
414 
426 

0,456 
472 
1if)6 
518 

0,213 
230 
245 
259 
272 

0,297 
319 
340 
357 
377 

0,392 
409 
424 
438 
452 

I 

4831 501 
537 
545 

0,225 
242 
258 
283 
288 

0,314 
336 
358 
378 
397 

0,415 
431 
4'18 
463 
477 

0,515 
540 
568 
573 

0, 80 
85 
90 
95 

1,00 

1,05 
10 
15 
20 
25 

1,30 
35 
40 
45 
50 

0,202 
217 
232 
247 
263 

0, 279 
296 
313 
330 
350 

0 ,370 
391 
412 
436 
461 

1, 55 J0,4-90 60 523 
63 546 
66 574 

538 577 I 615 654 693 

560 600 641 682 723 
0,549 I 0,589 0,629 0,668 o. 708 

569 611 653 695 736 
579 621 664 707 750 
585 629 672 716 759 

0,591 
596 
602 
606 
608 

0,609 
610 
608 
605 
605 

0,5521 579 
569 
553 

0,636 
641 
647 
652 
655 

0,656 
657 
656 
653 
648 

0, 640 
627 
616 
601 

0,080 
686 
693 
698 
701 

0,704 
705 
704 
701 
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