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nt-umtlGw4wG 3bnGwp4~ Gwtuwmbu4.wo t wqpnL4wpbGw1r hwtlw-
4wpq~ pmhbpr L4wpbGw1rG tlrabpgGbpr lllbtuGn[nqrw4wG uwuGwqrlllm
[aJntGGbpr. lllbtuGr4mtlGbpr /gn[b2Gbpp/ hwuwl4WlllwutuwG uwuuwqrlllm
[ajntGGbpp muwGnrtGbpr. hwtlw4wpqr 3bnGwp4ntraJmGGbpr. lllGmbum
raJmGGbpr ~bpubpGbpr hwuwp: 
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© Pbq[WflJWU 11., 'lW2ll10JWU U., U.t. UpWJ2UJWGg, Pbq[WflJWU U., 2011 

lJ b r u um-..(c}all i' lJ 

«6JnLrJ.fl ~bnGwp~nL~JmGGbpfl Gwjuwqbmu l.t uwGtnbjuGfl~w» wnwp
ljwG ubb 'lbfl t ltJWflnLU 6wptnwpwqbtn-tnbjuGn[nqfl Cll.tw~npllwG qnpbmu, 
WJG ubptn ljL.U Uj~Wb t OJnLflfl ClbnGwp~nt~jntGGbpfl u~bpwjflG hw2~Wp~fl. 
hflllGwljwG IL octUJG'lw~ 2f1Gm~JmGGbpfl uw~bpbuGbpfl hw2~wp~f1. tnbjuGn
tnqflw~wG U1Wpgw~npmuGbpfl [!Gtnpm~JwG, ~w~Gwu~bpgfl; lluwll~bpgfl, 
CI~Gwu~bpgfl• UJWhUJwGuwG jugbpfl uw~bpbuGbpfl l.t uwGtnbjuGfl~wJfl 
(2(1WUWtnW~ · t.UpUJpuwG , O'lWlflnjunt~jWG, ~nJnLflnL, 2bnmguwG), flG~UjbU 
Gwl.t uwnGntfiilJWG, 2bpunt~]WG bwjuufl hw2~wp~Gbpf1 hbtn : 

Unwp~u.JCi oG'lqr~mu t Gnp qnpbwpwGfl GwjuwqbuwG [!G'lhwGmp 
hflumGgGbp[! l.L ctwuwGw~w~flg ub~n'lGbpQ, qnpbn'l ClbnGwp~m~JmGGbpfl 
QU'lLWJGmuG nt lllbjuGfl~w~wG ~bpwqflG~wbm~JnLUQ lL WJLG: Unwp~wJfl 
11wuw~wG'lu UJG UUJWtnw~G t CIJnL'lfl ClbnGwp~m~JmGGbpfl rlwptnwpwqbtn
GbpflG tnWL qt"JtnbtflgGbp, npnGg wGhpwctb2tn bG GwjuwqbllwG l.t wptnW'l
pw~wG w2juL.UtnUJGQGbpfl hwuwp: 

Unwp4LUJfl mumllGwuflpuwG Wf1'1JmGgmu muwGn'l[! Ujbtng t· 
- Clbng pl:ipfl wGhpwctb2tn bw~wtfl tnbuw~wG lL qnpbGw~wG qfltnb

LflgGbp OJnL'lfl ~bnGwp~m~JmGGbpfl GwjuwqbllwG wuUJwpbqmu; 
- C\bng p b pfl wGhpwctb2tn hlltnnt~JmGGbp GwjuwqbuwG tnbjuGntnqflw
~wG hL.U2~UJp~Gbpfl, qbwqpbpfl ~wtnwpuwG hwuwp; 

- bwGnra.wGw rlJnt'lfl ClbnGwp~m~JmGGbpfl GwjuwqbllwG GnpllbpflG lL 
UJW]uu.JGGbpflG; 

- JmpwgGfl ClbnGwp~m~JmGGbpfl Wf1'1JntGwpbpw~wG GwjuwqbllwG 
hflumG ,~GbJl[!, mumuGwuflpfl hfluGw~wG 2f1Gwpwpw~wG GJm~bp[!, 
wptnw rww~wG 2bGgf1 ttbllbGtnGbp[!, unGtnwctllwG opbGgGbp[!, uwG
tnbjuGr4wJr UJwhwG 2Gbp[! u wJLG; 

- ~wtnwfllfl 2f1Gwpwpm~JWG, 2f1Gwpwpw~wG ~nGutnpm~gflwGbpfl, 
uwGtnbflJGp~WJfl, tnbfuGntnqflwJfl, tnbjuGntnqflw~wG uwpgw~npmu
Gbpfl t.ruGw~wG hw2~wp~Gbp[! : 

Unwp~u.J(j hpllQ t hwG'lfluwGmu ~mpUWJflG u 'lflUJtnllwjflG Gwjuwqbb
rfl ~wtnwpu UJG hwuwp lL Ujbtng t hw2n1111fl «6Jnt'lfl tnbfuGn[nqflw~wG 
uwpgw~npm ~(ibp >> l.t «6Jnt'lfl ~bGuwtnbjuGntnqflw » wnwp~wGbpflG: 
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~Utuuqubrt- ltUQlJC b~ SbUUlt~brC 

8wG~wgwo wpi}JntGwpbpw~wG ~bnGwp~m~JWG ulilbrtbntu[! u~uqmu 
t Gw~wqotJ ~wqumutJg u wGgGmu t bpb~ tflmt' Gwtuwqomu, ~wnmgmu u 
2whwqnpomu: 

l,w~wqomtl[! u~uqmu t ~bnGwp~m~JWG ~wnmguwG Gl4wlilw~whwp
uwpm~JwG lilb~GtJ~w-lilGlilbuw~wG htJuGwqnpmutJg, Gpw hqnpnt~JWG u 
wplilWI}pl{b[tJ~ WplilWI}pWGQtJ lilbuw~wGm [!Ulilpnt~jntGtJg u hw2qwp~tJg, 
w1.4wqw ~bnGwp~m~JwG lilbtuGr~w~wG u lilGlilbuw~wG uw~wpl}w~r 
npn2ntutJg : UjG Gw~WlJlbUntU t 2bG~tpr u ~wnnqgGbptJ lilbrtW~WJnLU[! 
(lilbrtWPW2~nLU[!), uwpQwl{npmuGbptJ lilbrtWPW21untu[!, wplilWI}pW~WG 
qnpb[!G~wgGbptJ ~wquw~bp1.4nnl[!, oqlilwqnpolJ.nrt 2rGwpwpw~wG l}b
lilW[GbptJ u GJm~bptJ pGmJ~I:! u ~nGulilpm~grwGbp[!, ~bnGwp~m~JwG 
lilbtuGtJ~w-li1Glilbuw4wG gmgwGtJ2Gbp[! u Gw~wqbwJtJG wpctbQ[!: 

'Lw~wqtJO[! lJlb~Gr~w~wG tPWUlilW~rt~bpr ~nUL4[b~li1 t. np[! PW'l
~wgwo t lilbtuGtJ~w-li1Glilbuw4wG htJuGwqnpmutJg, wutflntfl pwgwlilpw
qptJg, qpw:ptJ~w~wG UJm~rg u Gwtuwhw2lJ.tJg , npnGg htJuwG qpw ~wpbtr 
t 4wnmgb[ Gnp ~bnGwp~m~JmG, qbpw~wnmgb[ qnponrt ~bnGwp~m~JntG[! 
~wu wnwG~rG WplilWI}pnL~JnLU[! : 

!:lbnGwp~m~JmGGbpr wpi}JmGwpbpw4wG GwtuwqauwG hwuwp qnJm
~JmG mGr Gw~wqobpr 3 lilbuw~· wGhwlilw~wG, ~p~Gw~r oqlilwqnpo
uwG u liltJL4WJtJG: 

'}t>'llLOlJUSt>~ ~UtuUq'Q't> ltUSUrlJU~ ~brfc.UltU~nt-~ant-~C. 
'O'U~ULC, PO~U~'}Ultnt-rc.ant-~C tA ltUSUrlJU~ :;)b~brC 

'1rl4tnllwJrG GwtuwqtJb[! ~wquqwo t hw2qwp4wpwgwli1pw~wG u 
qpw:Pr4w4wG uwubptJg: Pwgwlilpw4wG,uwuG tJp ub2 [!GI}qp4mu t hblilll-
JWl pwcttJGGbp[!. -

1. 'LwfuwpwG u lilbtuGr4wli1Glilbuw~wG htJuGwqnpmu, nplilb'l hwuw
nnl11w4r G4wpwqpqmu t WJU OJnL'lr WPI}JnLGwpbpm~JWU 4.rdw4[! Gw~~r
Gmu u WP'lr L4WJUWGGbpmu, htJuGwqnpqmu t 'lrl4tnUWJtJG WllW2WI}pWG
Qr ~wlilwpuwG wGhpwctb2lilnL~JnLG[!, [!Glilpl{mu t 4wnmguwG qwJp[!, Gbp
~wJwgqmu bG w2tuwphwqpw~wG 'lrPQ[!, 4truwG, lilbrtb4m~JmGGbp pGw~
inL~JwG, Wpl}jntGwpbpnt~]WG u q)nt'lWlilUlilbum~]WG uwutJG : 

2. SbtuGntnqtJw~wG uwu, npG [!GI}qp4mu t WJG pn[np hw2qwp~Gbp[!, 
npnGQ wGhpwctb2li1 bG lilbtuGntnqrw~wG qnpb[!G~wgGbpr GwtuwqMwG 
hwuwp, WplilWI}pl{nrt u~bp~Gbpr lJlbuw~wGm u flpWGg lJlbtuGntnqrw~wG 
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u~buwGbptJ [!Ulilpmu, lilbtuGntnqtJw~wG qnpb[!G~wgGbptJ ~~wpwqtJp, 
u~bpwJtJG hw2qwp~' hbp~wtfln~tJ. wuuqw, lilwpqw hwuwp , octwGI}W~ 
Gjnt~bptJ hw2qwp~, wplilWI}pW~wG uw~bpbuGbptJ [!Glilpmu u hw2qwp~. 
wplilWI}pw~wG u wGwuGwpmctw~wG qbpwhu~nrtm~JmG : 

3. UwGlilb~GtJ~wJtJ pwcttJG, npG [!GI}qp~mu t 2PWUWli1W~wpwpuwG, 
~nJmrtm. o'lwt.Pn~m~JwG, 2tnmguwG, uwnGm~JWG, 2tpum~JWU, ~bGuw
qnpomGbm~JwG wGl{lilwGqm~JwG, ttb~lilpwuwlilw~wpwpuwG hw2lJ.wp~
Gbp[! : 

~Utuuqut> Sbtu~t>ltU-S~SbUUltU~ lJUUC 

Uur u ~w~r WPflJnLUwpbpm~JWG li1Glilbuw4wG qwpqwgmuG mur rP 
wnwG~Gwhwlil~nL~JmGGbp[!, npnG1;1 L4W]tlwGwqnpqwo bG ~nrtWP44.nrt wp
lilWflpWGRr pGmJ~nq, hntuQtJ u oqlilwqnpolJ.nrt Gjnt~bptJ wnwG~Gwhwlil
~nL~JmGGbpnq, wplilWflpm~JwG lilb~Gntnqrwlr pwquwqwGm~Jwup, wpf1-
JmGwpbpw4wG wplilWflPWGRr lilUlilbuw~wG G2wGw4m~1wup : t4nGnur
~wG 4wtuqwo t wplilWflPnL~JWU lilbtuGtJ~wJtJg u lilbtuGntnqtJwJtJg, npnG~ 
qqwtrnpbG WqflntU bG W2~WlJ1WctwuwGw4r ~pOWlilUWG, wz~wlilWGRr 
hb2li1WguwG, wplilWflpnL~JwG ~nGgbGlilpwguwG m uwuGwqtJlilwguwG 
qpw u WJlU, u ubplilnpbG ~WL4lJ.wo t flpwGg hblil: SGlilbuw-uw~buwlilr
~w~wG ub~nf1GbptJ oqGm~Jwup qGwhwlilmu bG Gnp lilbtuGtJ~wlr u lilbtu
GntnqtJw~wG qnpb[!G~wgGbpr wpf1JmGwl{blilm~JmG[!. npnzmu bG w2tuw
li1WGQr ~wquw~bp1.4uwG u ~wnwqwpuwG 4wlilwpb[wqnpouwG mrttJGbp[!: 

'1rl4tnllwJrG Gw~wqor lilbtuGr4w-lilulilbuw~wG pwctrG£! pwrt4wgwo 
t bp~m uwutJg' ~bnGwp4nt~JWU 2tJGwpwpnt~jwG (~wu qbpw4wnmguwG) 
lilb~Gr~w-lilGlilbuw~wG htJuGwqnpmurg u GwtuwqolJ.nrt ~bnGwp4m~1wG 
~wquw4bPL4iW-li1Glilbuw~wG hwzqwp4GbptJg : · 

SbtuGr~w-li1Glilbuw4wG htJuGwqnpmu[! hwuwpqmu t llrl4tnllwJrG 
Gwtuwqor WllW2tJG pwcttJG[!, npr hwzqwp4Gbp[! htJUQ bG hWGflruwGmu 
hblilwqw pn[np pwctrGGbpr 4wlilwpuwG hwuwp: SGlilbuw4wG htJuGwqnp
uwG Ul4WtflW~U t WL4Wgmgb[ Gw~wqolJ.nrt 4wu qbpw4wnmglJ.nrt ~bnGwp-
4nt~]WU GwtuwqauwG u ~wnmguwG li1Ulilbuw4wG Gl4wlilw~whwpuw
pm~JntU[! u lilbtuGr4w~wG hGwpwqnpm~JnLU[!: 

'1rl4tnllwJrG Gw~wqor ~btlwJmtl 1.4wpmGw~qnrt btw4blilwJrG liltl.Jwt
GbptJ htJuwG qpw lilUlilbuw~wG htJuGwqnpuwG ctwuwGw~ npnzmu bG 
GwtuwqbwJrG 4wu htJuGwqnpmu wpl}bG hwG~Gwpwpqwo hqnpnt~)ntG[!, 
~nrtwp~lJ.nll. wplilWflpwG~r htJuGw~wG lilbuw~wGtJG, wl4whnqqwom~Jm
G[! hmuJ;1nl{, dzumtu bG 2pnq. qwnbtrRw-tGbpqbliltJ~ nbumpuGbpnq w1.4w-
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hnt!t.lwu hGwpwt!nrmpJntGQ, tm~mu bG llbnGwp~mpJmGpg flnLpu mpwGu
l4nrmwJpu up2ngubpp wnqwJmpJnLU[!. rl2mmu bu 2/luwpwpmpJwG ~wJp[! · 
hwz~p wnubtn4 2fl2WGp WflflJnLUwpbpntpjwG ll. qjnLflWIIlUUlbuntpfWU 
qwpqwguwG hbnwG~wpGbp[!, WJl WflfljntGwpbpw~wG obnGwpqntpjntG
Gbpp wnljWJntpJntG[! : 

~wtu4w~ llPl4tnllwjpG GwltJwq~p pbt.lwJ)lg ' btw4bmwJpG III4JwtGbr[!. 
pU~UjbU GwlL WJU pwctup ubpnll/lYWU ll. hwz~wrljGbr)l brtwGwljGbp[! 
npnzwlj)lnpbu mwrpbp4mll bG )lrwr)lg: 

~wpb(p t wnwGoGwgGbt tnGtnbuwqwG h)lt.!Gw4npuwu hbmllJWl !ullpb
flt:! ' uu)l ljnuppuwtnubp)lll pn~u)l ljnup)luwmGbrll. u)lu ~bpwuzwljnrt qnr
~wrwGGbr/1. uwuGwq)lmwg~w~ obnGwpljmpJmGGbrll ~wnmgmu , qnponrt 
6bnGwrljmpJmGubp)l ~brwljwnmgmu: 

~bnGwrljmpJwG, orj1Gwlj. uu)l ljnllp)lGwiii)l, zjlGwpwpmpJWU tnbluGp
~w-mGmbuwljwG h)luGw~nrmun pw'llJwgwo t hbtnllJWl hpuGwljwG pw
ct)lGGbrpg' GbrwompJmG, obnGwrljmpJwG wzltJwmwG~wJpG qnpbmGbm
pJwG pGmpwqpp[!, obnGwrljmpJWU qnpomGbntpJWU qnmnul pGwlj4n'l 
pGwlj~ntpJWU WUJWhn4ntU[! uun4 U uuwupbj1J2n4 5 mwp4w hbnwuqW[lnLU, 
wwgmg)l~ Wflii1WflflW4WU hqnpntpjntGGbpj1 Gbrllruw(i h)lufiw~npnu.l[!, 
obnGwpljmpJWU hbppw4Jn!uWJpU Gw!uwqOwj)lG hqnrmpJWU l1 pnrtwrlj~n'l 
WfllllWflflWG~p hpuGwljwG tnbuwljwGm hwzqwpq, bqpwljwgmpJmuGbp: 

t,UtuUWO'UBi"\, UttuUSUW!t,tr 

'Lw!tJwqbllwG UUJWmwljG t' UjWUlflWUIIlh[ 4Jwumwpf1pbp, npnGgn4 
ljwpb[p t ljwnmgb[, 4bpwljwnmgb[ mp4w0 wnw2w11rwu~n4 6bnuwp
ljmpJmG: 

Sbfufif1ljw-w2fuwtnwfiflWJflu uwfuwqfJO: Uju GwltJwqbmu Ujhllll1 t [nt0-
4bu hbtnllJWl hpt.!GwljwG hwpgbp[! · 

- hmllJ2n4, odwG11w4 GJnlfabpnq, tubrqpwJn4. 2rn4 l1 WJl nbumpu
Gbpn4 obnGwp4ntpjWU WlljWhn~nLU[!; 

- hntUQp lL UjWUlflWUUlp upbpJ1)1 4Jn!uwqpuwG hwuw4wpqbpp 
umbqomu; 

- WfllllWflflnLJUJWU llwuGwqpmwgmu lL qJOli1WillUUlbumpJWU tn4JW[ 
ntnrm)l hbm hwuwqnr~wljgmu; 

- wrtnwflpwljwG qnronGpwgGbpp hjluGw4npmu, w2luwtnwGl1/l 
pwror wpi}JntGwqbumtpJwG WUjwhnqmu; 

- wptnWflflnLPJWG ljwquwljbfllljnLU llljwnw4wpmu; 
- npwljJWL w2!uwmwljwqu)l Wlljwhn~mu ; 

6 

- o~tnpllwt qttuw~nr hwtnwljwqop ljwqumu; 
- wptnwrJpwljwG hqnpmraJmGGbpp hptTGw~npnu.l , ~wtnrwutnp 

urabrQP nrw4r w~whn~mu; 
- 2rGwrwrmfUJWG ljwqtTwljbp~mtT ll rrwljwGwgtTwG tnllnfl.ntfUjntG; 
- zrGwrwpnLfUJWG wpdbQ. (}G"lqrlJbtn~ ljw~r\IIW[ GbrHtrntllGbp[!. 

WJ[ Owluubp : 
SbluGpljw-wzjuwlilWGJ2WJrG Gwjuwq~O(}, nr[! ljwqu~nul t qnpbnrt 

wptnWflPnLfUJWG ~brwqrGuwG G~wtnwljn~. ~btnQ t [!Uf}ql14r hbtnll]W[ 
gmgwGpzGbrQ • 

- ttJwutnwramrtra. nptnbrt pGmrawqr~wb bG Gnr tnbfuGrljwG ll tnbfu
GntnqrwGbr(} . wrtnwf}pwljwG qnpb(}G~wgGbrr tTbluwGpqwgnu.IQ 
ll W~Ulmlwtnwgnul(}, zpGwpwpwljwG ll w~wunGtnwdtTwG wztuw
tnWGQGbrr ow~wuJ u tnbluGrljwtnGIIIbuwljwG gmgwGrzGbp(}; 

- tnbluGntnqrwljwG u WJl uwpQw~npmuGbrr qowqpbp[! u tnbrtw-
pwzjumu(}; 

- hw2~w~whwljwG tPWUUlWfUfl.fUO!l(} ; 
- ljwquqwo Gwfuwqor wGoGwqrr(} : 
Sbfuuf1ljwljwu uwfuwqf1o: SbfuGrljwljwG GwfuwqomtT, pwgp tnb!tJGn

wztuwtnwGQWJpG Gwtuwqomu tmb~nq tuG'lrrGbppg. hwz~r bG wnG~mu 
Gwll hbtnllJWLLntb"mtTGbr(}. 

- (}Gtnp~wo uwrQwl[npmuGbpn~ wnw2wrlj~n11 tnbjuGntnqrwGbp ; 
- ~bnGwpljmraJwG qtluwtlnr hwtnwljwqop utubuwGbr; 
- ztJGwrwpntfUJWG owtuubp ll tnbjuGpljw-tnGtnbuwljwG gmgwur2-
. Gbr: 

Si""lUSI''L 'LUtuU Q'O'br 

Sr~wJrG Gwfuwqobp[! ljwqul[mu bG pwquwljp 4r4G4nrt ilbnGwp-
4mraJmGGbrr ljwu wnwG?lrG zpGmruJmGGbpp ljwnmgt.lwG w~whnl[uwG 
hwuwp , npnGQ GwtuopnQ hwutnwuH.twa bG mp~wJpG GwfuwqouwG ~WJ
LlwGGbpp 4nrtllrg· CH 227-82: u,u Gwtuwqobro hwuwawJGbgl[wo bG 
uwGptnwpwljwG huljn'l,ntfU]WG u hwljwhp'lbhwjpG ownWJnL(ajntGGbpr hbtn: 

Sp~wJrG Gwtuwqabr(} ~btnQ t ljwqul[wo trGbG hwzl[wpljw
pwgwtnrwljwG wljGwpljpg ll qpw:f>rljwljwG GJmrubprg . ljwrnwrl{wo WJG 
OW~Wtnl{, nrnGQ fUnlJl ljtnwG hwjrnGwpbrbt UlbjuGntnqrwljwG, zrGwpwrw
ljwG tmomuGbp(}, pG~~bu Gwu :f>rGwGuwJpG hwz~wpljGbrJJ : 

~wz~wrlJw·pwgwtnpwljwG wljGwpljQ QGflqpljmu t wzfuwtnwljwq~r 
QWGwljr npnzmLl(}, lipbrl1r pGJ1GwrdbQp hwzqwrlj(} , ljw~rlnw[ Gbpflpntu-
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Gbpp WUW[tJqn. zwhmrawpbpmraJWU uwywpi}WYQ lL lllUlJlbuwywG wpl}jnL
Gw~blJlmraJmGn: 

StJL4wttJG Gwtuwqobpmu ~bG ljwqu~mu wplllwqnpowpwGwttJG l11W
pwoJ:2tJ qowqpbp lL lllbltJGpljw~wG npnzmuGbp : 

~WI'J.WJ:2WjpG ywratJ qnpowpwGp ywu uur ynuppGwlllp ~wtflubpQ npnz
~mu bG zwhwqnpauwG owtuubpp G~wqwqnlJG ubomraJWUp (wplllWI}pnt
ratwG LljWhmuGbptJ qmuwp + lllpwGulljnplllWJPG bw!tJubp) lL uby upw~np 
hqnrmratwG ywlljplllwl Gbpflp~tuGbptJ bwtuubp: UJULljbu, QUlll l11PL4WJtJG 
Gwtuwqop J:2WI'J.WJ:2WJPG ljwrar qnpowpwGtJ lllbuwljwpwr ywlljplllwt 
GbpflpmuGbpn 32 %-n~ gwor bG, bpp hqnpmraJmGn 150 lll/hbrra t. J:2wG 
50 lll/hbrra hqnrmraJWUp ywraP qnpowpwGpG[!, puy wztuwlllWUJ:!P Wf1l11Wr}
pni'J.wywGmraJntG[! 54 %-n~ w~bttJ t : SGlllbuwljwG hblllwqnlllmraJmGGbrn 
gmJg bG lll~bt. np J:!WI'J.WJ:!WJtJG ywrar qnpbwpwGp hqnpmraJmG[! ~~bl11J:2 t 
qbpwqwGgtJ 150-200 lll/hbpra: 

'l..np lllbuwyp lllplljwJtJG Gw!tJwqobpp uzwymll[! Gw!tJwlllbumu t hmu
!2P ynULlj[bJ:2u uzwymu· wplllwflpwywG qnpo[!GrawgGbptJ llbj:2bGwjwguwG lL 
W~lllnUWlllwguwG pwr~r uwywpr}wyn~. tflwrabraw~nr~wb uuwurabrJ:2-
GbptJ ll. ljwraGwurabpJ:!GbrtJ wplllwflrmraJwG nGfltWtGnuln~. w2tuwl11wGgp 
LljWjllwGGbpp ll. wzltJwlllni'J.GbptJ ybGgw'l.WJtJG LljWJUwGGbptJ [W~wgmun~: 

<ltluw~np hwlllwywqop ub2 UlllGmu bG qlltJw~np 1.1 octwGI)wy uwuGw
zbGgbp[!, ~WP!WywG uwuGwzbGg[!, lllpwGu~npllwlllnpwJtJG bGrawyWJWU(!, 
ynlllljpbunpwjpG lllGlllbumraJntG[!, ywrauwjWlllnLU[!, LljWhbumwJpG ztJGm
ratmGGbp[!, q[ltJw~np llntUlJ;![! ll bw[!. qwpwct(!, w~mnywGqwnn. 2PP ~wnb
[pgp LljWhbulllGbp[!, hwGqumtJ qnmpG lL wnG: 

<ltluw~nr hwmwywqbmu ~blfJ;! t bpuw uwuGw2bGJ;!p 'lf1~wbJ:![!' ywtu
~wb lllbltJGntnqpwljwG qnrb[!GrawgGbppg, qbpwy2nn'1.J;!WllpGbrtJ nLI'J.I'J.nL
ratmGGbppg u WJlU: 

<ltltJw~nr hwmwywqop ztJGwpwrwljwG mwpwbJ;![! ywqumu t wupn112 
mwpwbJ;!tJ 30 ... 35 %-[!: <lnpbwpwG~ wqwm mwpwbg(! ywGw~wlljwmmu 
bG 3 ... 5 u [WJGmraJwllp, nwGw~wph~ [WJUnLJaJnLU(! ~bmJ;! t [pGp 3,5 u' 
upwyni'J.UWG~ bpralLbymraJwG ll. 6 u' bpyyni'J.UWGp bpralLbymraJwG hwuwp: 
Cf12WflWf1~P hwuwp Gwtuwmbu~mu t 9 ... 12 u mrwuwqbn~ wqwlll hpw-
Lljwpwy: UwJrabf1[! LljblllJ;! t mGbGwG 0,8 ... 1 ,0 u [WJGmraJmG: <lnpbwpwGp 
wupn11.2 l11Wf1WOJ;!(! Lljblllg t L4Wf'UL4WL4Wlllb[ U wnwGtlpG mGbGW[L4Whbu-
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lllWJtJG qnlllp: <lttuw~nr hwlllwywqop ~pw ~blllg t gmJg•lllW[ qbpwljznn'l. 
gwupGbptJ nLI'J.'l.ntratmGn : 

<lowqpwywG UWU[! ywlllwpmu bG UlllWUr}W(llll ~WlllUWGb ra'l.rar ~pw' 
hwz~p wnGbtn~ qbwqpwywG LljwhwG2Gbp[!. Gzbtn~ uwuGwzbGgbp[!' 

1. UplllWr}pwywG uwuGwzbGg 
2. '-lwp~wywG uwuGwzbGJ:2 
3. UGgwran'l.uwG ~whwlllGwy 
4. ~nlllljpbunpwJtJG uwuGwzbGJ;! 
5. ~wrauwJwlllmG 
6. UphbulllwGngGbp 
7. SpwGu~npuwlllnpwjpG bGrawyw)wG 

'tJ~wr 1. ~WIJ.WilwJrG ~wpr qnrowrwGr cttluwl[nr hwlllw~wq/lo[!: 
1 - WfllllWI\f\W~wG llwuGwzbGQ; 2- Wl)llrG~ulllf1Will~4.-4bGgwflWJ~G llwuGw
zbGi); 3- wGgmiJ.r; 4- ~wpUWJWUlntG; 5- odwGI)w~ llwuGwzbGQ: 6- pwg UjW
hbuUlWJrG hwppw~ ; 7 - nbqbpqmwp ~r~Gw~r oqlllwqnrouwG 2rr hwuwr; 
8- UjWhbulllGbpr p[n~ ; 9 - nbqbpl[mwp zrom~r hwllwp; 10- 2Pr lJ.lWIJ.bgllwG 
~wJwG11; 11 -ow a~ lllwpwJr hwuwr 
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\.4wp 2. S2wrtWQWJPU 4w~p qnpowpwup cutuw~np hwlllw4wqop l.L 4mlmup-
4wgpwubpp gwugp lllpUjLUjpU uwtuwqpo: LU • q[luLU~np hLUlllW4Wqpo; p- 4mlm
fip4wgpwubpp gwug; 1 - q[luLU~np uwuuwzbuj:1; 2 - ~UI}IlLUULUU·[~Wguwu pwdwu
UntUj:1; 3 - LUI'J.UPUPUlllf'ILUlllp~-4bugLUrtLUJpU uwuuwzbuj:1; 4 - wugmrtr: 5- 4lirtl11LU
npup!; 6 - llbj:1buwubpp Wf'llllLUl!PU 1~wguwu hpwUjwpw4; 7- hw4whpi'J.bhwJpu nb
qbp~mwpubp; 8 • pwg LU~llln4LUJLUUWlllbrtp; 9 • LU~llln4LUJLUULUlllbrtp; 10 - UjLU· 
hbulllubpp ptn4 
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\..4wr 3. QnpJntrtwqmr4 4w~p qnpowpwup q[luw~np hwlllw4wqop l.L 

4numup4wgpwubpp gwugp lllPUlWJpu uwtuwqpb 
w - q[luw~np hwlllw4wqpo; p - 4ntlmup4wgpwubpp gwug; 1 - q[luw~np tlwuuw
zbuj:1; 2 - 4W~ULUJWlllntU; 3 - qwnb[pj:1p lflntuwugtlw[i tulllW4WflLU; 4 - hLU[1~LU4 
~wnbtPllP hwtlwp; 5- Ujwhbulllubpp Ptn4; 6- owo4 lllLUf'IWJP hwuwp; 7 - nbqbp
~ntwp 21"P hwtlwp; 8- hwp~w4 UJm~bpp hwuwp; 9- pwzluP! 4hlll; 10- 21"P UjW· 
rtbgtlwu 4WJLUU; 11 - lU2llllUf1W4; 12 • LU[1lllDCtJLUU 2f1hnp; 13- tlbQbULUUbpp pw
OLUUUnLUj:1 
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12!7/l!l JOtlO 

'Lljwp 4 'llwGrr qnpowpwGr qtluw~np hwtnwljwqop tnp~wJrG Gwjuwqpo: 
1 - qtluw~np uwuGwzbGR; 2- odwG'lw4 uwuGwzbGR; 3- 2PP ~w'lbguwG 

ljwJwG; 4- ~whbutnGbpp PtnlJ; 5- 4r4Gw4r oqtnwqnpouwG 2rr 
nbqbp~mwp; 6- rawpu 2PP nbqbp~mwp; 7- llbRbGwGbpp pwdwGumGR; 8 

- ubRbGwGbpp WfllnW£2pG t~wguwG hpw~wrw4 

12 

'Lljwp 5. Sp~wjpG Gwjuwqpo uup ljnuppGwtnp q[juw~np hwtnwljwqpo 
(ublj hwpljwGp): 1 - hpuGwljwG WfllnW'lflWUWU A - uuwdwp~WjpG uwu
GwzbGR; 6 - uwnGwpwG; 8 - uru ~bpwuzw4n'l wptnW'lflWUWu; 2- W'l
upGputnpwtnp~-4bGgw'lWJpG uwuGwzbGR; 3 - ljwup2wljGbp; 4 - ljbGtnpn
GwljwG 4znwJpG; 5 - 4bGr}wGpGbpp Gwjuwu~wG'lWJpG ~whuwG uwuGw
zbGR; 6 - tnGtnbuwljwG uwuGwzbGR; 7 - GJmrabpp hwuwp hwpraw4; 
8 - 4W(aUW]WtnmG; 9 - 4nGr}bGuwtnnpwjpG tnb'lwuwu; 10 - 4b'ltnWUWR
pp~ 4WJWG; 11 - wunGpw4r lL Jnt'lbflp ~whbutn; 12 - uwGptnwpw4wG 
dJm'l; 13 - w'ltnwhwGr~ 4btn; 14 - bp4wram'lr: 15 - w~tnnllbRbGwGbrr 
hwprawlJ; 16- 4zbnRWJpG lL 4bGr}wGpGbrr qnubp; 17- llbRbGwGbpp w'l
tnwhwGmu; 18- dwp~w-npup~; 19- qnllW'lPP hwpraw4; 20- 2rwuwtnw
ljwpwpuwG hwpraw4; 21 - hw4whp'lb-hwjpG nbqbp~mwpGbp; 22 - 4nJm
'lnL 4wJwG; 23- w~wqwnpup~; 24- u~nptnWJpG hpw~wrw4 
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'L4wr 6 S~UjWJ~G ~u~ 4n~p~Gwlll~ !flluw~nr hwlllw4wq~o (bnwhwp4): 
1 - ~uwdwpUjWJ~G ~wuGw2bGQ; 2 - uwnGwpwG; 3 - ~~u ~bpw~2w4nrt ~wuGw2bGQ: 
4- 4n~UjpbunpwJ~G; 5 - 4brtlllW~WQP~!; 6 - wGgn~4 ~r2wGgQGbp; 7 - Wll~~G~ulll
pwlll~~-4bGgwrtwJ~G ~wuGw2bGQ: 8- 42bnQWJ~G; 9- UJGUlbuw4wG ~wuGw2bGQ: 
10 -GJnqabp~ hw~wp hwppw4: 11 - 4bG11wG~Gbp~ Gwfuw~np~JWG fuGw~Q~ ~WJp; 
12- uwG~lllwpw4wG UUjWG!lwGng; 13- ~b4muw!wG-Iumg; 14 - w~llln~bQbGwGbp~ 
l~wg~wG I.J. WI'[UlwhwG~wG 4blll; 15- 4bG11wG~Gbp~ (}G1)11lG~wG w~llln~wlllwg~wo 
hwp~w4: 16- 4bG11wG~Gbp~ (}G11mG~wG bp4w~mrtWJ~G hwp~w4: 17- 4bG11wG~Gbp~ 
(}li!l"tG~wG I.J. Ulbuw4w~np~wG qn~bp; 18 - ~wJr qn~wrtp~ hw~wr: 19 - bGraw~rab
pwJ~G; 20 - dwpUjwnpu~!; 21 - 2rw4wJwG; 22 - nbqbp~mwr 2r~ hw~wp; 23 - ~w
qnqa~ nbqbp~mwp; 24- 4wrauwJWUlntG; 25- 4brtUJwnpu~!: 26- hwGqulllJWG qnUJ~ 
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'L4wr 7. Uu~ ~bpw~2w4~wG 4n~p~Gwlll~ qt)uw~nr hwUJw4wq~b(}: 1 - h~~Gw4wli 
wplllW!lPW~wu A - ~u~ ~bpw~2w4~wG ~wuGw2bGr1; E - uwnGwpwG; 8 - 4n~L4Pb
unpwj~G I.J. lllpwGu~np~wUlnpwJ~G 4wJwG; r - UlGlllbuw4wG ~wuGw2bGQ; 2- Wll
~~G~uU1pWU1~~-4bligwi'[WJ~G ~wuGw2bGQ; 3 - 4brtUJW~WQPIJ!; 4 - wGgnrt~4 4w
~mp2Gbp; 5 - 42nWJ~G; 6 - 4w~UWJWUlntG; 7 - 4bGUlpnGw4wG UlWQWg~wG ~WJp; 
8- w~~w4~ \J. dwpL4~ L4WhbuU1; 9- 2PW- I.J.Ujn~li.IW4WJWG; 10, 11 - 2P~ nbqbp
~mwpGbp 500 ~ 3 UlWpnrtmraJw~p; 12- rlwpL4wnpu~!-w~wqwnpu~!: 13- 4nJmrtw
J~Ii L4n~l4W4WJWG; 14- hwGqUUlJWG qnUJ~ 
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'l...~wp 8. tan~Gw~mlppGwU1p cnjuw~np hwU'lw~wqpbQ : 1 - hpuGw~wG W(1U1W'l(1WUWU 
A - pn~Gp Ull.jWG'lp l1 uubi\P~Gbpp u2w~uwG W(1U'IW'l(1WUWU; E- uwnGwpwG; B -wG
gniJ.p~ up2wGg~; r- Wlj,U'lnhwppw~Gbp; 2 -W'lllpGpuU1(1WU1p~-~bGgwi],WJPG uwuGw-
2bG~; 3 - ~2bn~wJpG; 4 - pn~Gp QG'l"tGuwG U'lbiJ.wllwu; 5 - w~U'ln~wJwGwU'lbi\P; 6-
L~wguwG l1 WIJ.U'lWhwGuwG U'lb'l.wuwu; 7- U'lGU'lbuw~wG uwuGw2bG~; 8- odwG'lW~ 
Gjntpbpp hwpjaw~; 9 - 2PP nbqbp~mwpGbp; 10 - ll.jnUll.jW~WjwG; 11 - ~b'l.U'lwuw~pp~; 
12- wunGpw~p ll.jWhbuU'l; 13- ~nJnliJ.p; 14- OW(lll.jWnpup~; 15- ran~mGGbpp ll.jWhuwG 
~WJWG; 16- hjntpwGng pn~Gp UWU'lw~wpwpn'l.Gbpp hwuwp; 17- pn~mGGbpp ub~m
uwpwG; 18- juw'l.whpWll.j\llllW~; 19- w~mup; 20- ull.jn(lU'lWJpG upwh; 21 - OW'l.P~
Gbpp l1 pwG2wrb11.bGp 2bpung; 22- U'IWIJ.W~wp 
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ltU~LUP'lSOi'LUPbPOi'~SUL ~bflLUPltOi'~SOi'LLbr~ 
LUtuU q.uni'U b'-l UULSbtuL~ltU 

1.1. ltU~I". ltU~'LUlf~brJ:!I" ur'lsnt-LUPbrnt-~suL 
:)brlLUrt.tnt-~snt-LLbrl" =tl"lf'LUltU'L Sl""ltrc b'-1. 

'lUUUlturqnt-lfC 

1. UGwpwlll ~wp-Gwupbpl2Gbpp wplllWf)J'lnLfaJWG ~bnGwp~mp-JmGGbp -
~wnmgmu bG J2Wfl.WJ2Gbpmu 25, 50, 100 u upG!u 300 U1/hbpp hqnpm
faJWUp, pulj 3 lltG u w~b[p pGw~!ntfajntG mGbgnrJ.l2Wfl.Wl2Gbpmu upG!u 1000 
lll/hbpp hqnpntpjwllp, uwGljw~wG uGGf)Wupbpl2r u UjWrJ.UjWfJ.W~p wp
lllWf)pwuwubpn~: 

2. iflwGpp wplllWf)J'lnlfaJWG ~bnGwp~mp-JmGGbp - lllbfl.W'lJ'l~mu bG 
hntUl2P pwqwjp unlll 25 lll/hbpp u w~b[p hqnpntpjwup: iflwGpp Wj'llllWI')
pmp-JWG ~bnGwp~mp-JmGGbpmu Gwtuwlllbu~mu t mGbGwt ~wp-Gw2Wl2WPP 
lJ. 4wpwqp Wj'llllWI')j'lWUWU: 

3. '-iwpwqp wplllWf)J'lnLfaJWG ~bnGwp~mraJmGGbp - ~wnmgmu bG hmu
l2P pwqwJp unlll hbppwlflntumu 40-50 li1 ~wrap ~bpwu2w~uwG hqnpm
p-Jwlip : UJ'l ~bnGwp~mp-JmGGbpmu Gwtuwlllbu~mu t ~wqbpGp, tulllwgpwo 
~wu !"P wGJmrJ. ~wrar wplllw'lrwuwubp : 

4. '-iwp-GwJpG UjwhwonGbpp wplllWf)J'lnLfaJWG ~bnGwp~mraJmGGbp -
ljwnmgmu bG 1 oo lllfhbpp hqnpmp-Jwup, tulllwgpwo, !"P ~wrar. wGwpwlll 
ljwrar lflntuwrrGr!Gbpp lJ. uwG~w~wG ~wp-Gwupbpl2Gbpp Wj'llllWf)j'lWUW
ubpn~: 

5. '-iwpwqp lJ. UjWGpp WP'lJmGwpbpmp-JwG ~bnGwp~mp-JmGGbp - ~wplJ.np 
lllbfl. bG qpwrJ.bgGmu ~wpwqp, UjWGpp uwnGwpwGGbp[! 500-pg urG!u 5000 
li1 lllWj'lOfJ.nL(aJWUp, hWlWO UjWUpp u JnlrtP WplllW'lJ'lWUWUbpn~: 

6. 'llwrJ.UJWfl.W~p :j>wprr~wGbfl, npnGl2 ~wnmg~mu bG tun2nr l2Wfl.Wl2-
Gbpmu: 

7. '-iwrar [!G'lmGuwG, GwtuGw~wG u2w~uwG qnpowrwu ~wu wplllw'l
pwuwu , npnGQ ~wnmgmu bG hmlil2r pwqwJpG linlll, nplllbfl. ~Wfa[! [!Gf)m
Gmu, ~brJ.lllWUWl2J'lnLU lJ. UjWhUjwGmu bG upG!lJ. 24 dwu: 
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1.2. CVV~Ul..nt-r Sb'lbltnt-(cl-Snt-l..l..br l,UtuU cn:rlJUl, 
l..UtuU ~Ut'-IUSt-1, CI>UUSU(c}'l.(c}brt- lJUUt-1, 

CGflhWGntfl mbrtb~mraJmGGbfl GwttJwqbp tlflw~Gbflp, pwcttJGGbflp u 
~llbflp uwupG' 

;.. mbltJGtJ~w-mGmbuw~wG htJuGw~n[lnLU ztJGWflWflW~wG hflW~W[lW
~tJ [!GlnflnLraJwG ~bflwpbfl]W[, GwtuwqbUwG WnW2WflflWG~[!. wztuwmwG~
GbrtJ ~llbflQ u pn~wGflw~mraJmGQ, mp~wJpG GwltJwqbmu, GwtuwqbtJ 
lnWflpbfl pwcttJGGbflp pn~WGflw~mraJntG[! u pGmrawqtJ[l[!: 

SbtuGr~w-mGlflbuw~wG htJuGw~nruwG pwctGmu ~blfl~ t pbfl~r · 
- ztJGw[lWflntraJwG 2f12WGtJ (uwrqtJ, ~WflW!/tJ) pGmrawqtJ[l[! u wzltJw[l-

hwq[lW~WG ~nnrfltJGwlflGbflQ; 
- hmu!lr pwqwJr QGmrmraJmGQ u hbnwG~wrGbflQ ; 
- hntu!/tJ ubqnGwjGntraJwG q[lw~tJ~Q; 
- ~bnGwr~mraJwG mbltJGn[nqtJw~wG pGmrawqtJJ1Q; 
- pwG~nrw~wG mctr u tGbrqblntJ~ nbumruGbrtJ w~whn~~womraJmGQ 

(qrunbtwGJmra. ttb~lflflwtGbrqtJw, 2ntf1, qn[nflzr. uwnGmraJmG) u wJlG; 
- ~brtlflW2flbfltJ hbnwguwG hwuw~WflqtJ hwliWfl wGhrwctbzlfl ~WJ-

uwGGb[l[!: . 
SbtuGtJ~w-mGlflbuw~wG htJuGw~nruwG pwctGr pn[nfl tf!wulflw

rartrabfl[!, GJmrabflQ hwuw~W]Gbg~mu u hWUlflWlfl~nLU bG mbrtw~wG hw
uw~wmwutuwG htJuGwr~GbfltJ, qbrwmbu~mraJmGGbfltJ ~nrtlltJg: 

~tJGW[lWflW~wG h[lW~WflW~[! [!GlnflnLU bG q]ntrtWlnGlflbumraJwG hw
UWfl n~ ~rmwGr lnWflWO~mu u nrnzmu t;G Gz~wb lflW[lWO~mu ~bnGwr
~mraJwG ~wnmguwG G~wmw~whwruwrmraJmGQ : 

1.3~ lJ~brUSt-1, ~Ut'-IUrltt- ltUSUrlJU'L C'L(c}UMC 

UrabrwJtJG hwz~wr~Gbfl[! ~wmwrmu bG WfllnWflflnLraJwG ow~ww. 
octwGI}W~ GJmrabfl[!, qntnrzm, ttb~lfl[lWtGbrqrwJtJ , 2flr u WJ[G wGhrwctbzm 
!/WGW~[! nrnzb[nL, lflbltJGn[nqtJw~wG UWfl~W~nrmuGb[l [!Glfl[lb[nL, ~wraGw
urabf1!1Gbflp ~wh~wGuwG ltJgbrtJ OW~W[[! hwz~wr~b[nt hwuwr: 

UrabrwJtJG hwz~wfl~Q ~wmwrmu bG or~w 1 hbrrawtflntumu [!GflmG
~nrt ~wratJ wnw~b[ll!qnt]G !1WGw~p hwuwr : brab qn[lOW[lWG[! wztuwmmu t 
2 4wu 3 hbrrawtf!ntu. w~w hwuw~wlflwutuwG ~brwhwz~wr~Gbflp oqGm
raJwup, hwz~tJ JlmGbtn~ ~wratJ qnrowrwGGbflp wzltJwlnwG!/WJpG nbcttJll[!, 
~wmwrmu bG ~wrap wnw~bL QGflmGuwG tlrabrwJpG hwz~wr~r mLlJwtGbflQ 
1 Ofl~W, 1 WUU~W U wupn112 lflW[l~W hWUWfl: 
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UrabrwJtJG hwz~wfl~Q ~wlflwrmu bG GJmraw~wG .hwz~b~znr hw~w
uwrnuiGbrn~ ~Wlfl[lWUlfltJ urabfl~tJ utJw~nfltJ hWUWfl, b[Gb[n~ hmu~tJ 
owtuur GnruwGbrtJg, hwz~r wnGb[n~ hmu~mu u ~Wlfl[lWUlfltJ urabfl~nLU 
Jmrtr. ~nfl GJmrabfltJ, tunGw~mraJwG u WJl gmgwGtJzGbrtJ ~wrmGw
~mraJmGQ : 

Urabrw1rG hw2~wr~t:! ~wlflwflbtm hwuwr ~wlflrwulflr urabr~Gbrr 
wGhrwctbzlfl UlflWGflW[llfl ~wqu[! (hwuw~wjG qoUS-bfltJ) pbfl~Wb t N 1.1 
hw~bt~wbmu: 

~WrtW~WjtJG ~wrap qn[lOW[lWGGbfltJ, W[llflWI}flWUWUbfltJ urabflWJtJG 
hW2~Wfl~[! ~Wflb[p t ~WlflW[lb[' b[Gb[n~ ~WrtW~p pGw~~mraJwG ~wGw~tJg, 
hwz~p wnGbtn~ lnWfl~W QGrawg~mu ~wratJ u ~wraGwurabfl~Gbflp ~tJqpn
[nqtJw~wG GnruwGbflQ (~q-n~) ub~ UWflflnL hwz~n~: 

1.3.1. Ul..UPUS ~U~l..UlJ~bP.I2l..bPI" ll~bPUSI"l.. ~U'c'-!UP~C 

UGwrwm ~wraGwtlrabJ1!2GbrtJ urabrwJrG hwz~wfl~P ctwuwGw~ wG
wrwm ~wraQ Gnrt.Iw[pqwgGmtl bG hnu!/ntu ubrqwm-Gnrllw[tJqwmnrn~. 
~wu tuwnGbtn~ Jmrtwqmr~ ~wrar LJwu ubrtJ hbm: 

1nu!1ntU GnflUW[tJqwgpwJtJ ctwuwGw~ nrnzmu bG ubrqwm-Gnruw
[pqwlflnJ1tJ9 UlflWg~wb Ubflpj2WGW~[! hblflUJW[ pwGw~un~· 

J;!u = ~~ . (3~- 3Ci .~J.lt (1.1) 
au -3Ci.~ . 

nrmbrt ~u- ~wrar Gnruw[jlqwgtJwJr ctwuwGw~ umwg~wb ubrr j2WGW~[!. ~q 
~~- GnrllwttJqwgtJwJr bGrawr~~nrt wGwrwm ~wrar 12wGw~Q. ~q 
3~- ]ntrttJ ~W[lntGw~mraJmG[! wGW[lWlfl LJwramu,% 
36 .~ . - JnLilP ~wrmGw~mraJntGQ GnflUW[tJqwg~wb ~wramu,% 
3u- Jmrtr ~wrmGw~mraJmGQ ubrmu,% 
~ - ubrqwmuwG ctwuwGw~ ubrr ramnwmrbtp ~nrmumGbflQ, 0,98 

'Ln[lUW[tJqwg~wo ~wratJ j2WGW~Q nrnzmu bG hblnUJWL pwGw~un~· 
~Ci.lj. = ~~ - ~u (1.2) 

nrmbrt ~6 .~ . - Gn[lUW[tJqwg~wb ~wrar ~WGW~[!. ~q 

Obqb[l~nLWflntU ~wratJ Gnruw[jlqwgtJwJtJ flb~j2ntU wGWflWln ~wratJG 
W~b[wgGmu bG JnLrtWqnt[l~ ~wra. nrtJ j2WGW~[! nrnzmu bG hblnUJWL 
pwGw~un~· 
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e _ e~ ·(3~ -31i .~ . ) 
J.~.- 3 3 

li .~.- J.~. 

(1.3) 

nplllb'l e1 .~. - JnL'lwqmp~ ~wrap J;!WUW~Q. npp oq.Gnt[UJWUp ~wlllwpmu bG 
GnpuW[pqwgpw , ~q. 

31 .~ . - JnL'lP UJWpmGw~nL[UJnLGQ JnL'lwqmp~ ~wramu, % (0,05) 

Uju 'lbUJJ;!nLU GnpuW[pqwg~wb ~wrar J;!WUW~Q npnzmu bG hblllUJW[ 
pwGwi5unf 

eli.~.= e~ + ej.~. (1.4) 

3ntrtwqmp~ ~wran~ wGwpwlll ~wrap Gnpuw[pqwgpwJr hwuwp upG~lJ. 
wGhpwdbzlll JnL'lWJUnL[UJnLG UlllWUW[Q npnzmu bG Ult!JW[ ~wraGwurabrnrG 
hwlll~Wg~wb ~wrar nwGw~r WJU UWUQ , npG wGhpwdbzlll t ubpqwlllb[, 
hbllllLJWl pwGwi5unf 

e = e~ · (3~ -31i .~J(3u -3J.~J.4 
ulipq. {3u - 31i.~J. (3~- 3J .~.J 

(1.5) 

nplllb'l eubpq. - ~wrap QWUW~Q. npG wGhpwdbzlll t ~wrap llltlJwt QWGw~rg 
ubpqwlllb[, ~q. 
e~- ~wrar lllp~wb nwGw~Q. ~q. 
Lt - uwhuwGwJpG fUnLJlWlllpb[p ~npmulllGbpQ ubpqwllluwG dwuwGw~. 

1,003 

Ubpp J:!WGw~Q npnzmu bG hbllllLJWl pwGwi5un~· 
e L · (3 •. -3 ) e = Uupq. '1 J.~. 

u 3 -3 
u. J . ~ . 

(1.6) 

'Lnpllwtrqwg~wb 4wrar nwGw~Q npnzmu bG hbllllLJWl pwGwi5unf 
eli.~ . = e~- eu (1.7) 

UGwpwlll ~wrar nwuw~Q ~trGr' 
e -e -e wli .~. - ~ . ulip .~wp 

3mrtwqmr~ ~wrar nwuw~Q ~trGr· 
e j.~. = eulip .~wp - eulip 

(1.8) 

(1.9) 

lfJwuUJb(l~qwg~uuY ljw~~ f2WUW{jf!~ hwz~r wnGbtn~ fUnLJlWlllpb[p 
~npmulllGbpQ, npnzmu bG hbllllLJWl pwGwi5unf 

• e ·10oo 
4 •. = li.~. (1.10) 

'I· u 
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nplllb'l eG.4 - UjWUUlbprqwg~wb ~WfUr J;!WUW~Q, ~q. • 
'L- 1 lil UJWUlllbppqwg~wb ~wrar wplllw'lrmraJwG hwuwp Gnpuw
trqwg~wb ~wrar bwtuur GnpuwG t. np[! ~wtu~wb t tguwG 
brtwGw~rg u q.npbwpwGr hqnpmraJmGrg. ~q.. 1007+1012 

,bqmlj ~~m ljw~uwtl~bf1f2Ubf1~ wplllW'lPnLfUJWG hwuwp wGhpwdbzlll 
GnpuW[pqwg~wb 4wrar QWGW4Q npnzmu bG GnLJG i5un~ . rG~UjbU UjWUUlb
rrqwg~wb ~wrar hwuwp: brab pW~Ulbprwt UW~WP'lQ UjWlll(lWUlll~nLU t 
JnL'lWqmp~ ~wrarg. WUJW Gnpuwtrqwg~wb ~wrar JnL'lWJUnL[UJnLUQ npnzmu 
bG hbllllLJWl pwGwi5unf 

100 ·3 -5·3 ,, 
3 = ~p. J·'l· ( 1.11 ) 

li .~. 100-e~ 

nplllbrt3up- UjWlll(lWUlllp U[UbpQr JnL'lWJUnL[UJnLUQ, % 

P.w4lllbprwl uw4WP'lP nwGw4Q npnzmu bG hblllUJWl pwGwi5un~· 

u =eli.~ .. etl 
100 

nplllb'l u- UW~WP'lr QWUW~Q. ~q. 
ell- UW~WP'lr QWUW~Q. % 

Urabrnr QWUW~Q npnzmu bG hbUlUJW[ pwGwi5un~· 

(1.12) 

e 11p =eli.~ . +U (1 .13) 

,W2~P wnGb[n~ [UnLJlWlll(lb[p ~npmulllGbpQ, UjWlll(lWUlllp U[UbpJ;!p 
J;!WUW~Q ~[pGp ' 

e 11p. ·1000 
e111.~p. = u (1.14) 

nplllb'l 'L - bwtuur GnpuwG t 1 lil UjWlll(lWUUlr urabrJ:lr hwuwp' 
~wtu~wb t 19uwG brtwGw~rg u q.npbwpwGr hqnpmraJmGpg, 
~q.. 1009+1012 

Uw(ltlwufJwbljJ (hwtwiY) ljw~pg tl~bf1f2Ubf1~ wplllW'lPnLfUJWG dwuw
Gw~ GnpuW[pqwg~wb tuwnGnt(l'lP [UnLJlWlll(lbtr JnL'lWJUnL[UJntGQ npnzmu bG 
hblllll.Jwl pwGwi5un~· 

3ru. = 1012 ·3tlp: (1.15) 
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nptnbrt 1012 - 1 tn wptnw'lrwG~p hwuwr Gnpuw[pqwg~wb luwnGmr'lP 
owtuur GnruwG t. 4q 

3tl,.- UJWtnpwutnp urabr~r UJwhwG2~nrt JnLflWJGmraJmGo. % (4,6) 
1068- 1 tn urabr~r hwuwr hmu~r bwluur GnruwG t. 4q 

brab 3~ < 3ru, WUJW ubrr ~wGw4o. nrG wGhrwctbztn t 4wrar Gnruw
trqwgrwJr hwuwr, nrnzmu bG hbtnl.LJW[ pwGwlll.Ln~· 

~ - ~4 .. (3ru- 3~) 
u- 3u. -3ru 

(1.16) 

brab 3~ > 3ru, WUJW wGwrwtn 4wrar GnpllwtrqwgpwJr hwuwr wGhrw
ctbztn JnLrtwqmr4 4wrap ~wGw4o npnzmu bG hbtnl.L]W[ pwGwlll.Lnf 

~~- . (34 - 3ru) 
~ ,, = ----'---'---'----''--'-

l·'l · 3 3 tu.- J.~. 

( 1.17) 

\,npuw[pqwg~wb tuwnGmr'lP ~wGw4o hw~wuwr t' 
~G.~.=~~ +~u (1.18} 

brab WptnWI'].p~mu t (a(anL 4wraGwurabp~, WUjW 2-5% uw4Wil'l UjWln
pwutn~mu t Gnpllwtrqwg~wb 4wrarg lL utnGmu t Gpw ub2: 

lJrabr~r ~wGw4o. hwz~r wnGbtn~ uwhuwGwJrG ramJtwtnrbtp 4n
pmulr1Gbp[!, npnzmu bG hbtnlLJWl pwGwlll.Lnf 

~ _ ~G.~. ·1 000 
llp.- 1068 (1.19) 

~~wubflfl urabpwjpG hwz~wr41.'! 4wtnwpmu bG hbtnl.LJWL hw2nll'lW-
4wfimraJwtlp: 

fc}ra~wubpr wptnWf}pnt(a]WU hwuwp 4wrap ubpqwtnmupg utnwg~wb 
ubpp ~wGw4o npnznui bG hbtnllJWl pwGwlll.Lnf 

~u = ~~ . ·(3~ -31 .~.) _100-Yu (1.20} 
3u. -31.~. 100 

nptnbflltu- ubpp uwhuwGwjpG ramJtWtnpb[p 4nrmutnGbp[!,% (0, 17) 
(c}ra~wubpp wptnWflllnL(aJWG hwuwp wGhpwctbztn uw4Wil'lP ~wGw4o 

(4q-n~) npnzmu bG hbtnl.LJW[ pwGwlll.Ln~· 

lJ = ~u ·~ll 
• 100 

(1 .21) 

nptnbrt .Qu- uw4wr'lr ~wGw4o. % 
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l1w4Wil'l~Wb ubpp ~wGW4[! rara~wubpp wptnWI'].pntpjwG hwuwp npn
zmu bG hbtnl.LJW[ pwGwlll.Ln~· 

~~ =~u +U (1.22} 

nptnbrt ~i- ubpp ~wGw4o Llw4wr'lG w~btwgGbtmg hbtnn, 4q 

(c}ra~wubrr uwGw4o. hwz~r wnGbtn~ uwhuwGwJpG ramJtwtnrbtr 4n
rmutnGbp[!, nrnzmu bG hbtnl.LJW[ pwGwlll.Ln~· 

~ - ~~ ·1000 
pp~.- u (1.23) 

nrtnbrt .Q,.r><t.- rara~wubpp ~wGw4o. hwz~r wnGbtn~ uwhUwGwJrG 
ramJtwtnrbtr 4nrmutnGbp[!, 4q 

'\., - 1 tn (a(a~Wubpp wptnWr}llnL(ajWG hwuwr hmu~r bwluup finpuw(i, 
4q (1005) 

'1Jwuwb(lflqwg~wb UUflfl urabrwJrfi hwz~wr4o 4wtnwpmu bG hbtnUJW[ 
4brUJ· npnzmu bfi tnp~wb wfiwpwtn 4wrar ~wfiw4pg ubpqwtnuwG 
ctwuwGw4 utnwg~wb ubpp ~wGw4o (4q-n~) hbtnlLJWl pwGwlll.Ln~· 

~ •. ·(3 -3 ,, ) 
~u = " ~ l·'l· ·Y (1.24} 

3u -31.~ . 

UbpqwtnuwG ctwuwfiw4 utnwg~wb JnLf'J.Wqmr4 4wrar ~wGw4o 4trGr' 
~~·~ · = ~~ -~u (1 .25} 

Ubpp ~wGw4o. hwz~r wnfibtn~ Grw wptnw'lrmraJwG ctwuwGw4 uwh
uwG~Jpfi (anLJ[Wtnllbtr 4npmutnGbp[!, npnzmu bG hbtnl.LJW[ pwGwlll.Ln~· 

~ll = ~u ·1000 (1 26} u . 
nptnbrt '\.,- hmu~p bwluur finpuwG t 1 tn UjWUtnbppqwg~wb ubpp hwuwr, 

4q(1009+1012) 

BmqwJfl u ~fluwJnLflWLfl ~wfduw2nnf! urabrwJrG hwz~wr4r ctwuwGw4 
wfiwpwtn 4wrao GnpllwtrqwgGmu bG hnu~mu ubpqwtn-Gnpllwtpqwtnnrn~ 
4wu wGwpwtn 4wrapG tuwnGbtn~ JnLflWqmr4 4wra: 

,nu~mu Gnptlw[pqwgpwjp flOUJ~mu npnzmu bG ubpqwtnGnpllw[pqw
umpn~ utnwg~wo ubrr ~wGw4o (1.24) pwGwlll.Ln~: 

rtbqbqbp~mwrmu juwnGbtm brtwGw4n~ 4wrar GnrllwtrqwgrwJr ctw
uwGw4 w~btwgGmu bG Jmrtwqmr4 4wra, npp ~wGw4o nrnzmu bG (1.3} 
pwGwlll.Ln~: 
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3mflwqmplj ljw~n~ wGwpwlll ljw~r GnpllwttJqwguwG ~wuwGwlj, 
Gpw JnLfl.WJUnL~JWG P2bguwG hwuwp. WJil u~br!2r hwuwp Gwjuwlllbu~wo 
ljw~r 12wGwljrg wnwGI'.\GwgGmu bG 4w~r WJG 12wGwljQ. npG wGhpw~b2ll1 
t ubpqwlllb[, (1 .5) pwGwl'.llln~: 

'tJnpuw[pqwg~wo ljw~r j2WGwljQ npn2mu bG (1.2), (1.4) ljwu (1 .7) 
pwGwl'.lllbpn~: 

'tJnpuW[pqwg~wo ljw~r JnLfl.WJUnL~JnLUQ npn2mu bG wrumuwljGbptJ 
oqGmJ<tJWllp' ljwju~wo wGwpwlll ljw~p llljw~Gw2nnr JnLfl.WJGm~JmGpg : 

~w~Gw2nntJ j2WGWljQ npn2mu bG hblllllJWL pwGwl'.llln~· 
12 

122 = ~ (1.27) 
lJ 

nplllbfl 'tJ- 1 li1 ljw~Gw2nnp wplllWilPnL~JwG hwuwp Gnpllw[pqwg~wo 
juwnumr11r owjuup GnpuwG t. ljq 

~w~Gw2nnp j2wGwljQ. hw2~P wnGbtn~ uwhuwGwJrG ~mJLWlllpb[p ljn
pmulllGbpQ tflw~b~w~npuwG ~wuwGwlj, nrn2mu bG hblllllJu.it pwGwl'.llln~· 

12 ·1 000 
121 = 2 (1 28) 

2 6 . 

nplllbrt o-G - WU2Wll1 bflwGwljn~ wplllWilPb[pU ljw~Gw2n12p ow~up Gnp
uwG t. ljq 

3ntfl.Wqntplj ljw~p j2WGWljQ npn2mu bG hblllllJWL pwGwl'.lllnf 

12 •. ·(3 -3,,) 12 = .. u .. . . 4 ( 1 .29) 
J.~. 3 -3 

u J .~ . 

nplllbfl3u- ubpp JnLfl.WJUnt~JntGQ, % (50%) 

UGjntfl4W~UW2nl2r j2WGW4Q nrn2nLU bG hblllll]W[ pwGwl'.llln~· 
12 

12 = ____!:i_ ( 1.30) 
J.~. lJ 

nplllbfl ~~ ·~ · - WU]ntflljw~Gw2n12p j2WGwljG t. ljq 

'tJ- 1 li1 ljw~Gw2n12p wplllwllrmraJwG hwuwp JnLfl.Wqmplj ljw~p 
owjuutJ GnpuwG t. ljq (7,23+7.43) 

UGJnLfl 4w~GWl!li2P QwGwljtJg btGbtn~ hw2~wp4mu bG UJWhwG2~"1l 
50 %-ng u bpjlj2WUWljQ. 
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12 ·3 
12u = - 2- 2 (1 .31) 

3u 
nplllbfl32 - ljWfitUW2n12tJ lllp~wo JnLfl.WJUnL~JnLUQ , 9 ljwu 18% 

~w~Gw2n12p j2WUWljQ (ljq-n~) hw~wuwp t' 
12 2 = 121.2. + 12u (1.32) 

~wfituw2nnp j2WGwljQ . hw2~r wnGbtn~ tflw~b~w~npuwG ~wuwGwlj 
uwhuwGwJtJG fitnLJLWlllpb[tJ ljnpmulllGbpQ. nrn2nu.l bG (1.28) pwGwl'.\lln~ : 

~w~Gw2n12p wplllWilPnL~jWU hwuwp wuhpw~b2ll1 uwljwplltJ j2WUWljQ 
ulllumu t GnpllwttJqwg~wo ljwu jnLfluiqmplj ljwfitp j2WGwljp ub2 llljwqunul 
t GpwGg j2WGwljp 3-5 %-Q: 

~w~Gw2nnp 2rnmljr bt!2Q ljwqumu t 80 % ljUJ~r 12wGwljrg· 
12 ·80 S2 = ll.~. (1.33) 

2' 100 

4wp(iw2nnwJflli UIW0flfl40b(lf! hw2~wpljQ ljwlllwpmu bG, b[Gbtn~ 
GpwGg UJWhwG2~nll.j2WGwljtJg ljwu ljwfitGw2nnp j2WGw4pg, npQ ulllwg~mu 
t GpwGg wplllWilPnL~JWG ~wuwGwlj QUlll hwulllwlll~wb pWfl.WflpWlllnu
ubptJ : 

l:iGJ<twllrbGj2. «,wlllmlj» UJwGrr4wJrG qwGq~wbp wplllwllrm~JwG 
hwuwp lllpwuwllp~b[ t 1000 ljq 18 % JnLfl.WJUnL~JWUp ljw~uw2n12: ,W2-
~wpljb[ pWfl.WilpwuwubptJ j2WGWljQ. npnGj2 wGhpw~b2ll1 bG «,Wlllnt4» 
UJWGptJ4wJpG qwGq~wop wplllwllrm~JWG hwuwp QUlll hblllllJWL pwfl.Wil
pwlllnuup: 

Urunww4 1. 1 
.« ~wumt4» L4wGrr4wJrG qwuq.qwor pwiJ.wqpwum~u· 1000 4q.-r hw~wp 

'llwlllpWUlllr UjWGptJljwjpG qwGq~wbtJ j2WGWljQ 1000 ljq ljw~Gw2n12pg 
4trur· 
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S2 = 1 000 ·1 000 = 1898 ~ 
Uj.q. 527 q 

1898 ~q UjwGrfl~wJflG qwGql!wofl wpUlWI)flntraJwG hwuwr wGhrw
ab2Ul wGwtfl ubrw~wrwqfl ~wGw~Q hwl!wuwr t' 

g = 141,6 ·1898 =2689" 
4Wfl. 1 000 ' "1q 

0Wl2Wflfll2WGW~Q hwl!wuwp t' 
g = 235,8 ·1898 = 447 51· 

lW!!. 1 000 ' "1q 

Qwl.lfl!fll2wGw~Q hwl!wuwr t· 
g = 100,5 ·1898 ;::;: 190 7 I. 

~Wil. 1 000 1 "1q 

qwGfltflGfll2wGw~Q hwl!wuwr t· 
fl ;::;: 01 1·1898 ;::;: 0 2 I, l!wli. 1 000 ' "1q 

Ul.lpnrt2 pwrtWI)flWl.lwubrfl l2WGw~Gbrfl qml.lwpQ ~wql.lntl.l t 
1907,3 ~q. nrtnbrt 1907,3- 1898 = 9,3 ~q UjWGflfl~wjfl£i qwGql!wofl Wfl-
U1WI)flnLraJW£i UWUW£iW~ ~nflnLUtn£ibfl(i b(i: . 

1.3.2. "'U'l"'U'lUlti' ll~brUSi''L ~UCI.{Urlt 

l'flWrtll.jW'lW~fl Wf1U1WI)flnL,aj.wti awlfUJCiw~ UjWU1f1WUtnfl t.f,abfll2Q Ujbtn~ 
t UjWflntGw~fl Jmrtfl. JnLrtwqmr~ !"fl ~wrafl t.!Gwgnfll)~. wqwpfl, 2Wl2Wflfl 
nrn2w~fl l2WGw~mraJmG: luwnGntpi)Q ~wqt.imt.i bG t.ifl l2WGfl tnbuw~fl 
hmt.il2flg : UJI)I)bUJl2ntt.i UU1W£ii)Wptn ~wqt.im{ UJWUlpwutnfl t.i,abrl2 utnwGwtm 
hwt.iwp hw2t!wr~mt.i b(i pwrtWI)flWtnnt.iuQ: PwrtWI)flWtnnl.lubrQ hw24wr
~mt.i b(i hw£irwhw24w~wG tlb,anl)n~: 'lpwGl2 npn2t!nuJ bG hwl!wuwpml.l
Gbrfl tlf12ngn4, npnGg l2W£iW~Q hwtlWUJWtnwutuwGmtl t tuwn£impl)fl tlb2 
t.iUlGnrt hnttll2fl wGhwJtn Ulbuw~Gbrfll2wGw~flG: 

Oflfluwq. UGhrwcrb2Ul t ~wqtlbt 1 oo ~q ubpwJflG U!WrtUJWrtw~fl tuwn
Gntpl), npQ UjWpm£iw~mtl t 10 % JnL~. 10 % 3Q~lJ. 16 % 2Wl2Wfl 1.J. 0,3 % 
wqwp: luwnGntfll)~ UJWtnpwutnl.lwG hwdwp oqUlwqnpomt.i b(i hbtnli.JWl 
hmtl~Q • 4n~~ 4wra (3,2 % Jmrt. 9 % 3Q~lJ), ubp (30 % Jmrt. 6,3 % 3Q~lJ) , 
!"fl wGwpwtn 4wra (25% Jmrt. 68% 3Q~lJ) I.J. wqwp : 

'Lwtuopn!;l npn2n~t.i b(i tuwnGnt.pl)fl !;lWGW~Q. hwGbtnl! 2W~wpfl I.J. 

wqwrfll2wGw4£ibpQ · 
100-(16+0,3);::;: 83,74q 
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"'lwhw£i2t!nrt ubpfl l2W£iW~Q G2wGw~bGl2 x-nl!. ~nl!fl ~wrafl l2WGW~Q 
y-n4. !"fl wGwrwtn ~wrafll2w£iw~Q z-114: 

tu£illrfltmMw£i hwllwp 4wqt.imt.i bG~bf1bl2 hwl!wuwpmu· 
X+Y+Z;::;:83,7 (1) 

JnLrtfll2W£iW~Q " 

~wt.i 

30 ·X 3,2 ·y 25·Z 
--+--+--=10 
100 100 100 

30 ·X+ 3,2. Y+ 25 ·Z == 1000 (2) 
3Q~lJ-fll2W£iW~Q. 

~wt.i 

6,3-x 9-y 68·z 
--+-+--=10 

100 100 100 

6,3·x+9 ·y+268 ·Z=1000 (3) 
lmomtl bGl2 (1) hwl!wuwrmnJQ x-fl G4wtnl.lwup· 

X=83,7-(y+z) 
x-fl wpdbl2Q tnbrtWilflnttl bGl2 (2) I.J. (3) hwl!wuwpmt.!Gbpfl tJb2 

30·(83,7-y-z)+3:2·y+25 ·z=1000 (2w) 
6,3 ·(83,7- y~z)+ 9· y+ 68 .z = 1000 (3w) 

(2w) 1.J. (3w) hwtiwuwpnuJGbpfl ~bpwlfmtumtlflg hbtnn 4uUlw(iw~ 
26,8·y+5 ·Z=1511 (2p) 
2,7 ·y+61.7·Z=472,69 (3p) 

(2p) I.J. (3p) hwl!wuwpmtJ(ibpQ hwtlwtnbrttmb-btn4 4utnw£iwGl2" 
1640,06 . y = 90865,25 

nptnbrtflg · y;::;: 55,44q 

y-fl wpdb~Q UlbrtWI)pmtl bG12 (2p) hwtiwuwptlwG t.ib2 • 
26,8 ·55,4+5·z =1511 

nptnbrtflg" 5 · z = 26,28 z = 5,3 
(1) hwl!wuwpmtlflg <JU1£imtl bGl2 x-fl wrabl2Q · 

X+ 55,4 + 5,3 = 83,7 
nf1Ulbrtflg" X= 23 

"'lwrtU!Wrtw4fl pwrtWI)pwtnnl.lufl tlb2 ubpfllflntuwrb£i 4wrbtfl t oqtnw
qnrobt 4wrwq (82,5 % JmrtwJGmraJwup), !"fl w£iwpwtn 4wrafllflntuwrbG" 
!"P Jmrtwqnlf14 4wra (93 % 3Q~lJ): 
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LmomuGbr~ WjlflJnLG~Gbjll} UUlntqntll bG~ ?~~ 1.2 wrumuw~n~· 

Uf1Jnwwlj 1. 2 

~ntt.ll)r 'llwpmGwljmJaJnLG£!, 4q., % 
~ntt.ll) l)WGW4!!. 

JOIIJ. SQLfU 2Wl)Wf1 
!!Gflwt.lbG£! ~nr 

4q_ GJnt[abp 
ljmJ.r 4w13 (3,2 % 55,4 1,8 5,0 - 6,8 
Jn~. 9 % 3Qljlf)_ 
Ubp (30 % Jnl'l, 6,3 23,0 6,9 1,4 - 8,3 
% 3Qljlf) 
Qnp wGwpw10 4wf3 
(25 % Jnl'l, 68. % 5,3 1,3 3,6 - 4,9 
3Qljlf) 
'Cwgwn 16,0 - - 16,0 16,0 
Uqwp 0,3 - - - -
CG11wt.lbG[1 100 10 10 16 36,0 

1.3.3. l.tU(c)'LU8t'L 'l'IU~U'\J'fl'Lbrt- lf(c)brUat-'L ~Ut~Url.t 

4w?GWJ~G UJwhwonGbr~ li?brwJ~G hw2~wr~l.'! un~nrwpwr ~wll1w
rmu . bG hmu~~g u~G~I.J. UjWUljlWUUlp li?bjlJ;![!: YW?GWjpG UjWhwonGbr~ 
wrll1wflrnt?JWG hwuwr oqll1wqnromu bG ~w~[!. pwg~ WJG ~W?I.'!· "Ill.'! ~b
rwu2w~~mu t pGw~~nL?JWG hwuwp WjlUlWfljl~nq wGWjlWUl ~w~Gw
U?br~Gbr~ wrll1w'lrm?JWG hwuwr: 

U. Uuwpw~n fu~nwgpwa ~wp 2WJ2Wfln~: 
4w?~ !ull1wguwG dwuwGw~ ~nr GJm?brmu UJWhUJwG~mu t wJG pw

flW'lll~~ uwubrjl hwrwpbjlnt?JntG[!, ~G~ nr ltJUlwguwG bG?w~w !uwnGmr
flntLI: Pwqw'lr~~ uwubr~ hwrwpbrm~JntG[! !uwnGnLjlflnLU I.J. UjWUljlWUUl~ 
ll?brJ2mu u~2U1 hw~wuwr t: 

Qnr I.J. !ull1wgrwo ~wJaGWJpG UJWhwonGbr~ hwuwr Gnruw1w~nr~wo 
pwqw'lrwuwubr~ · JnLfl~ I.J. Jmqwqmr~ ~nr GJmJabrr hwrwpbrmJaJnLG[! 
~wrblf1 t qpbt hbUlll.Jwl ~bpUJ • 

9 9 
_tu_ = ilp (1 .34) 

9~4Utu 9~4U llp 

• Cwetu Cwellp 
--=--

stu silp 
(1.35) 
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nrlllbfl Sru, 3Q4Uru. bwJ2tu - hwliWUJWlllwufuwGwpwr ~WJa~ fuwnGmr'lP 
Jntqp, Jmqwqmrlj 4w?GWJj1G ~nr uGwgnpflp I.J. 
2WJ2W£1jl UjWjlmGw~ntJajntG[! , % 

3",., 3Q4U",., bw~""- Gnt)GI} u,abpJ;!ntll , % 

'l.,npllw[~qwgpwJ~ ctwuwGwlj UjbUl~ t jluwGwt JnLflp I.J. Jmqwqmp~ 
ljw,aGwj~G ~nr uGwgnpfl~ u~21.J. hwr wpbpnt,ajntG[! ljw,amu (3~ I 3Q4U~) I.J. 
u,abr~mu (3",. t3Q4U",.): 

stl" 8 8 
324U 

11 
= 20 7 = 0,425 " . (1.36) 

34 3d . 
UJG flbUjJ;!ntU, b,ab ..: " . ~wrap GnpLiw[jlqwgpwG 

324U4 3~4U1111 
3 3 

ljwlllwpmu bG ubrml. ~ulj b,ab __ 4- >- 11" , WUJW Gnrllw[pqwgpwG 
S!Jl.flfl! 324U11" 

ljWlllWjlntU bG qUlWO 4W?nlj: 

luwnGmr'lP UlllWGflW£1lllwguwG hwuwp wGhpwctb2U1 Jmqwqmplj 
4wJap I.J. ubrp ~wGwlJ I.'! ljwrbtr t nrn2bt hbllllLJWt pwGwoi.J.nf 

!24 · {94 - 9~4U4 ·Oil
11
.) 

!2 4 = (1.37) J. · 9~4U ·0 -9 
J.lj. llp. J.4. 

!24 ·{94 -9~4U4 ·0 11" ) 
!2 :::: . (1.38) 1

·
4· 9 -9~4U ·0 u u. llp. 

nrlllbq' 

S!Jljlf _ 100 - 3 
u- u 

10,615 (1.39) 

324U1_4_ == 4~U1.(f . - 3
1
_4_ (1.40) 

l..j!JU = 100-324U4 (
1

.4
1

) 
j .lj. 1 00 - 34 . 

324Ul! = 
0•9 - ~w + U + 0,5 (1 .42) 

nplllbq' U- 4wjap !ull1ntjajnLG[! wpbnLiblllpp wulllpdwGnlj: 

'l.,npllw[pqwgljwo !uwnGmr 'lP J;!WGwlJD hwljwuwr t· 
flli.lj. == !24 + flj.lj. (1 .43) 

flli.lj. = !24 + flu ( 1.44) 
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'-'nptlw[pqwgqwo tuw11Gntp'lp QWGw~pg btGbtnlJ.' nrm2mtl bG 2WQW
pnq lulllwgpwo ~wrap nwGw~[! · 

~llp = ~li .~ .. 3a .~ . . lJ (1.45) 
alln. 

nplllbrt' ~~ra- 2WQWpn~ lulllwgpwb 4wra~ QWGw4[!, ~q 
lJ - ~npntulllGbpp qnpbw~pg, %, 0,93 
3~ra- 2WQwrmJ.Iulllwgrwo 4wramu Jm'lfl l4wrmGw~mraJmG[!,% 

bwQwpp QWGW~[! npn2mtl bG hblllUJWl pwGwal.tmt' 
Cwn ·3 ,, 

Cw = S2 · "' 1111 li.". (1.46) 2 a.~. 100 .3
1111 

np~brt' bwQ- 2WQWpp QWGw4~. ~q 
bwQ~ra - UJWlllflWUlllp tlrabpQnLU2WQWpp QWGw4~. ~q 
bwQWpp 02Wf1W4P QWUW~[! ' 

~ = 100 · CWJ? (1.47) 
oz. 75 

nplllbrt' ~02 - 2WQWptJ 02Wf1W~p QWUW~[!. ~q 
75- 2wewpp o2wpw~mtl ~np GJmrabpp J2WGw4[!.% 

UGhpwdb2lll ~nGgbGlllpwgpwJp o2wrw~ l4WlllflWUlllbtm hwuwr 2rr 
nwGw4~ 4trGp. 

lj -L! 
~ = CWJ?. 2WJl oz. 

ljoz. 
(1.48) 

nplllbrt' lj2WII- 2WQWpnttl ~nr GJmrahr~ nwGw4n. % (99,75) 
lj02- 2WQWf1P 02Wf1W4nttl ~nr GJmrahrr nwGw4[!,% (75) 

luU1wgllwG bGraw4w /uwllGnt[l'ltJ l.t UJWlllpwulllp llrctbflQP nwGw4pg 
b[Gbln~. nrn2mtl bG /ulllwgtlwG dwuwGw4 qntnr2rwgwo lunGw~mraJwG 
QWGW4[! hblllUJW[ pwGwlll.tn~· 

W = S21i . ~. + 1202• - S2 11 p. (1.49) 

nplllbi'J.' W- qn1nr2rwg~wo junGwlJ.mraJwG QWGw4[!. 4q 

P. h.nnwg[7w& [Jw(d um1Jdnt/ l.t 2Wf1Wf1ntl 
UlllwGI}Wfllll ~wqup l4Wlllf'lWulllp urabrnmtlJnLI'J.P l.t 3'.2'-tU-tJ QwGw4m

raJwG hwpwpbpmraJmG[! hw~wuwr t 7,4 : 14,0 = 0,528, np[! gmJg t 
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lllW[pu, np 4Wr<t[! l4hlllQ t Gnpllw[pqwgGbt ubpn~: '-'nptlw(tlqwgpwjp 
hwuwp ubpp lJ. 2WQlUf1p QWUlU~~. hw2~P WllUb[n~ 4npmulllGbp[!, nrn2ntU 
bG hblllll.Jwt pwGwoU.bpnf 

S! = ~~ ·(3~l!U~ ·Oup. -3~) 
u 3u -3~l!Uu ·Oilp. · (1.50) 

nplllbi'J.. o~p- = 0,528 

Cwe = ~li . ~ . ·CWJ?Ilp. ·31i .~ . (1 .51) 
100. a11 11• 

UmpdtJ lJ. brtbrllP nwGw4[!, npG wGhpwctb2lll t WJGUJpup tnulllpw4lllP 
UJWlllf1WUUH.lwG hwtlwp, np1.4buqp UJWlllflWUlllp Ur<thflQnLU [pGbG 5,6 %-pg 
n~ l4W4wu umpop ~np tQUIIlf1W4lllp~ GJmrabp , npn2mu bG hbllll.tJwl 
pwGw~U.nf 

~ 
+b-~ flumptl - 0,3 (1 .52) 

nplllbrf ~umpo- Untpdp QWUW~[!, 4q 
h- brtbfl'lP nwGw~n. 4q 
'-tu.t. - l4Wlll[lWUIIlp tlrabpQnLU umpop lJ. brtbfli}P ~np tQUlllf1W4-

lllp~ GJmrabpp l.4WpmGw4mraJntG[!, %, np[! npn2mu bG hblllu
JW[ pwGwliU.nf 

~ -~.ft · 3(j' • 
lj ::; li.~ . '!!• .... (1 .53) 

u.b. 100 · 3 
llp. 

nplllbrt' Qt11.- umpdp l.t hflbp!Jp btfltlwG ctwuwGw4 ~np tQUlllpw4lll~~ 
GJmrabpp QWUW~[!. np[! UJOlllQ t trGr l4WlllflWUlllp urabr
QnLU, 5,6% 

36 .~ . - Gnpc.lw[pqwg~wo ~wrap JnLI'J.WJGmraJmG[!,% 
3up -UJWlllf'lWUlllp Ur<tbf'lQP JnLI'J.WjGntraJnLU[!, 7,4% 

Umf'\d[! lL b'lbfl'lr::! qbpgGmu bG WJGl4pup nwGw4Gbpnq, npU4twqp 
GpwGg hwpwpbpmraJmGn /uwllGntp'lnLU[pGp 1 00:20' 

flumft~ + b 
fl = --'-'"'--ump6 1,2 (1.54) 

Opn2mll bG brtbfl'lP QWGw41:! (4q)' 

b = 1,2 fluntptl - flumptl = 0,2flump6 (1.55) 
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q_ futnwg[1WO qwp- qwqwnJmfiJ. 2WJlWf1ntf: 
~w4wnJn~ lJ. 2WQwpn~ tu111wgpwo 4wru WflUlW~JlbttlU 4wru[! Gnpuw

LrqwgGmu bG WJG hW2~n~. npUjbuqr urubpQ[! mGbGw hbUlUJWL gmgwGr2-
Gbp[!' 26,8% tunGw~mruJmG, 7,2% JnLfl, 44,8% 2WQWJ1, 14,1% JnLflW
qmp4 ~nr GJmrubpu 7,1% 4w4wn1r ~nr GJmrubp: 

'llw111pwuU1r upbrQr 1mf1w1Gmru1mG[! QG~mGmu bG uU1wG~wr111r9 
0,3% UJW4wu, QWGr np 4w4WnJr '-tJn2rn~ UjUbflQ t UUlg~nul 1,5-1,7% 
Jnlfl, np[! LflWgGmu t UjWUlflWUUlr urubpQrilllUJW4WUnf1 JnLflr QWGW4[!: 

UU1wG~wr111rG hwuwUJwUlwutuwG UJWUlpwuUlr urubrQmu JnLflr u 1m
f1wqmr4 ~np Gjntpbpr hwpwpbpmruJmGQ 4wqumu t 7,2 : 14,2 = 0,51, npr 
UJWUldwnn~ GUjwlllw4whwpuwp t 4wruQ GnptlwtrqwgGbt ubpn~: 

~W4WnJnLU ~nr GjntjUbflr QWGW4[! nrn2nLU bG hbUlUJWL pwGwlllJ.n~· 
~li ·31i -2,, ,, 

~ = .lo~ . ·4· ~w~ . (1.56) 
4-~.li . 3 

lip. 

npUlbfl' ~~.1.u.- 4w4wnJmtl ~nr GJmrubrr QwGw4Q. 4q 
~u.4 . - Gnpuwtrqwg~wo tuwnGmr~r QwGw4Q. 4q 
3u.4. - Gnpuwtrqwg~wo tuwnGmp~mu Jntflr UJwpmGw4mruJmG[!, % 
3",.- UJWflUlWuUlr urubpQmtl Jmflr UJWpmGw4mruJmG[!. % (7 ,2) 
Q~w4.- UJWUlpwuUlr upbpQmtl 4w4wnJr ~nr GJmrubrr · 

UJwpmGw4mruJmG[!,% (7,1) 
~w(jwnJr LtJn2m QwGw4Q hw2~wp4mu bG hw2~r wnGbtn~ Gpw 

tunGw~mruJwG UJWpmGw4mruJmGQ' 

100$2 S2 = ~. ~.Co . (1.57) 
~.¢. 1009. 

~.¢. 

npUlbfl' ~~ · ~~~ · - 4w4wn1r LtJn2m QwGw4[!. 4q 
Q~ · ~~~ · - 4w4wnJr LtJn2mu tunGw~mruJwG UJWpmGw4mruJmG[!, %(5-6) 

Qpr QWGW4[!, npG wGhpwdb2111 t 4w4wn1r lJ. 2WQWJ1r 02Wf1W4Gbpr 
UJWUlflWUUluwG hwuwp, npn2mu bG hbUlUJWL pwGwlllJ.n~· 

2 -2 2 -2 9. = lj.ttJ . 4.oz. S2 +12 2 4.oz. (1 .58) 
2 4.ttJ. zwe. 2 4.oz. lj.oz. 

npUlbfl' Q- 2flr QWGW4[!, 4q 
~4 "'. - 4w4wn1r LtJn2m QwGw4[!. 4q 
Q4.02

.- 4w4wn1r u 2wQwf1r o2wrw4mu ~nr GJmrubrr UJWpmGw-
• 4mruJntG[!, % 
~2wp.- wGhpwdb2111 2WQWJ1r QWGW4[!, 4q 
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....._ 

Q2wp. - 2WQwpmu ~nr GJmrubrr UJWpmGw4mruJmG[!,% (99,75) 

24.02. = 100- ~up. (1.59) 

npUlbfl' Qup- UjWUlflWUUlr UjUbflQr tunGw~nLjUjntG[!,% 

'}. 'Jn[1 wliW[1WIII qwp 
UVlwG~wrlllrG hwuwUJwlllwutuwG UJWlllpwulllr urubpQmu Jmflr u 

1mflwqmr4 ~nr GJmrubrr hwpwpbpmruJmG[! 4wqumu t 26,1 : 70,9 = 0,369, 
WJ~ UJWllldwnn~ GUJwlllw4whwpuwp t 4wru[! GnptlwtrqwgGbt JnLflwqmp4 
4wrun~: 

'VnpuwtrqwgrwJr hwuwp wGhpwdb2V1 JnL[\Wqmp4 4wrur QWGW4[! 
npn2mu bG hblllUJWL pwGwlllJ.n~· · 

~ = 3~ ·(34 -32~U 4 · Oup.) 
1
·
4· · 32 ~u 1.4. · Oup - 3 1.4. 

(1.60) 

'Vnptlwtrqwg~wo tuwnGmp~ QWGW4[! npn2mu bG hblllUJWl pwGwlllJ.n~· 

~li.4 . = ~4 + ~J-4· (1.61) 

Culll GnptlwtrqwgrwJr tuwnGmp~r QWGw4r npn2mu bG tu111wgpwo 
4wrur QwGw4£!. 

~ ·~2U ~ = Co.4. li.4 .. ~ (1.62) 
tu111wg.lj. 1 ,,...., r 

tu111wg.4. 

nplllbfl' ~QUu .4.- Gnpllwtrqwg~wo tuwnGntp~tu ~np GJmrubrr UJW[1ntGw-
4nt~UJntG[!, % 

~QU111111wg.~ . - tulllwgpwo 4wrumu ~nr GJmrubrr UJwpmGw4m
ruJmGo. % (48-50) 

~ - 4nrmull1Gbrr qnpbw4rg (0,93) 

lulllwguwG dwuwGw4 qnlnr2rwg~wo tunGw~mpjwG QWGw4u npn2mu 
bG hblllUJWL pwGwlllJ.nf . 

w -e e tu111wg. - Co.lj. - tu111wg.4. (1.63) 

Qnp 4wrur QWGw4[! npn2mu bG hbUlUJWl pwGwlllJ.nf 
~ -~2U e = fulllwg.4. tulllwg.4 . . ~ 

~ · 4 · ~2U 
~. lj. 

(1.64) 

nplllbfl' ~1.4 . - ~np 4wrumu ~np Gjntpbpr UJWpmGw4ntJ3jnLG[!,% (96) 

33 



QnpwguwG dwuwGwlj qntnr211wg~wo tunGW~nl!'lJWG RWGWlj[! nrn2ntU 
bG hblllUJW[ pwGwCIU.n~· 

wtu •· = S2tu •· - S2 •• lllWQ . ~· lllWQ.~. ! · ~· 
(1.65) 

b. 'Jn(l JntqWIJ.nt(lq qwp: 
5mrJ.wqmr4 !"P 4WI'l£! wplllwflpmu bG L4WUU1bpl1qwg~wo JmrJ.wqmplj 

4wl'll19 . IClWGI1 ljwu wnwGg Gpw w~b[wguwup: Ubpwljwpwql1 wplllWflpm
l'lJmGI1g UlllWg~wo IClWG[! w~b[wgGmu bG tuwnGntpfll1 [!GflhWGmp RWGw411 
20 %-l1g n! w~b[: 

Culll JnLrJ.wqmplj 4wl'll1 RWGwljl1 npn2mu bG lulllwgpwo u!'lbPRI1 
RWGWlj[!' 

S2 ·lt~U 
S2 = J.~. J . ~. ·lt (1.66) 

!ulllwg.J. lt~U 
. tu111wg.~. 

nplllbrJ.' ltQlJ1 .~.- JnlrJ.Wqmplj ljwl'll1 !"P G]nt!'lbrl1 L4WpmGwljml'lJnLG[!, % 
(8,77) 

LtQlfruUlw9.1.- !"P GJm!'lbrl1 L4wrmGw4ntl'lJmG£! tulllwgpwo JmrJ.w
qmr4 4wl'lmu, % (lfln211wgGnrJ. !nrwguwG flbl4Rmu· 36-
40 %, hl4ntUWJI1GI1 flbl4Rmu· 27-32 %) 

Lt- 4nrmuU1Gbrl1 qnpow411g.% (0,93) 

fulllwguwG dwuwGwlj qntnr211wg~nrJ. tunGw~nLIClJWG RWGWlj[! nrn2ntU 
bG hbUlUJW[ pwGwCIU.nf 

wtu = S2 •• -l2tu lllWQ. J · ~· lllWQ.J. (1 .67) 

Qnp JnLrJ.Wqmplj 4wl'll1 RWGWlj[! nrn2nLU bG hbUlUJW[ pwGwCIU.n~· 

S2 · lt~U s;2 = iulllWQ.J. iulllWQ.J. ·lt (1.68) 
H · lt~U 

! ·l· 

nplllbrJ. • ltQlJH- !"P JnLrJ.wqmplj 4wl'lmu !"P GJm!'lbrl1 L4wrmGw4ml'lJnL
G[! , % (n! 1.4w4wu 93 %) 

QnpwguwG dwuwGwlj qntnr211Wg~nrJ. tunGw~nLIClJWG RWGWlj[! nrn2nLU 
bG hbUlUJW[ pwGwCIU.n~· 

Wl· :;; s;2tuli1WQ.J.- s;2H (1.69) 
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1.3.4. "lut.rr ll~bruart. ~Ut;-{Urlt. 

'llwGrl1 li!'lbrwJI1G hw2~wr4£! GJml'lw4wG hw2~blj2nl1 hw~wuwpmu
Gbpn~ ljwlllwp~mu t hblllUJW[ljbpur 

'llwGrl1 wplllwrwml'lJWG hwuwp, hw2~11 wnGbtn~ Gwtuwlllbu~wo 4wl'll1 
RWGwlj[!, hw2~wpljmu bG Gnpuwtl1qwg~wo 4wl'll1 RWGwlj[!, GwtuornR 
npn2btn~ Gpw JnLrJ.WJGnLIClJnLG[! : 

ltWIClnLU UL411lllwljmgl1 L4WpntGwljnt!'l]nLG[! nrn2nLU bG hblllUJW[ 
pwGwCill.n~· 

u~ = u. 3~ .p (1.70) 

nplllbrJ.. U-G u P-G -lflnpCIGwljwGnpbG npn2~nrJ. qnpowljl1gGbp 
(U=0,35-0,45, P=1 ,5-2,0) 

'llwGI1pGbpl1 wplllWflPnL!'lJWG dwuwGwlj Gnpuwtl1qwg~wo 4wl'll1 Jnl
rJ.WJGnLIClJnLG[! npn2mu bG hbUlUJWl pwGwCIU.n~· 

q.u ·3 (j 
3 = ~ !· . (1 .71) 

li . ~. -~~ 

npUlbrJ.' q. -lflnpCIGwljwGnpbG npn2~wo qnpowljl1g (!nr G]nt!'lbpmu 50% 
JnlrJ.WJGnLIClJnLG mGbgnrJ. L4WGI1pGbpl1 hwuwp - 2,07, 45 %-11 
hwuwp - 1 ,96, 40 %-11 hwuwp • 1,86) 

u~- UUJI1lllwljmgl1 L4WpntGw4ml'lJnLG[! 4WIClnLU,% 
5t.G. -UJwGrl1 !"P GJm!'lbrmu JmrJ.I1 L4wrmGw4ml'lJmG[!, % 

'llwGrl1 WpUlWflPnLIClJWG hwuwp wGhpwdb2Ul 4wl'll1 RWGWlj[! nrn2nLU 
bG hblllUJWl pwGwCIU.nf 

b!'lb 50 .~. < 5~, WUiW 
S2 - S2~ ·l3u - 3~) 

li .~.- 3 -3 
. u. li . ~. 

(1 .72) 

b!'lb 50 .~ . >5~, WUJW 
S2 - 12~ . (3~ - 3 J .~.) 

li.~.- 3 3 
!i .~ .. - J . ~. 

(1.73) 

UbpqwllluwG dwuwGwlj ulllwg~wo JmrJ.wqmplj 4wl'lll RWGwlj[! 
npn2mu bG hblllUJWl pwGwCIU.n~· 

S2 = S2~ ·(3~-31i.~.) . 100-Lt (1.74) 
J . ~. 3 -3 100 

li . ~.. 1·4· 
nplllbrJ.' 51 .~ . - JnLrJ.Wqntplj ljwl'll1 JnLrJ.WJGnLIClJnLG[!, % 
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4- 4wrar uwhuwGwJpG pmJlwrnrbtr 4npmurnGbp~.% (0,17-0,30 %) 

UbpqwrnuwG ctwuwGw4 urnwgqwo ubpp 12wGw4~ nrn2mu bG hbrnllJWt 
pwGw(llJ.nq· 

~ = ~4 · (31i.4 - 34.) 
u. 3 3 

u. - li .4. 
(1 .75) 

~wumG ~wGpp j2wGw4~ npn2mu bG hbrnli.JWl pwGw(llJ.nq· 

~ = ~4 ·(31i.4. -3z.) _100-4 (1.76) 
h.Uj. 3 -3 100 

p.. 2· 

nprnbrt' ~h ·"l · - ~WJuwGw4wG hwumG ~wGpp j2WGw4~. 4q 
. 32. - 2flrlm4fl JnLflWJGntpjntG~.% 

3P- ~wGpp pwgwpaw4 JnLflWJGntpjntG~. % 
4 - ~wGpp wpUlWfl(lnLfaJWG lJ. hwumGwguwG ctwuwGw4 Jmrtr 

uwhuwGwJpG pmJlwrnpbtr 4nrmurnGbp~ . % (4wjuqwb t 
~wGpp Lnbuw4flg) 

4wu 
~ ~ li .4. 

h.Uj. =~ (1.77) 

nprnbrt · 'L - 1 LnnGGw ~wGpp wpLnWflPnLPJWG hwuwp Gnpuwtflqwgqwb 
juwnGnLpflp bwjuup GnpuwG t. 4q 

3mrtr pwgwp(lw4 ~wpmGw4mraJmG~ ~wGpmu, 4wjuqwb hwumG 
~wGpp junGwqmpJmGpg (%), hw2qwp4mu bG hbLnllJWt pwGw(llJ.nq' 

3 (j · (100-~ ) 
3 = !· . Uj (1.78) 

p 100 

npLnbrt' ~Ill- hwumG ~wGpp junGwqmp]ntG~. % 
Uwut4_wb ~wGpp j2WGw4~ npn2mu bG hbLnli.JWt pwGw(llJ.nf 

~ = ~h.Uj. ·1 00 (1. 79) 
Uj.ll. 1 nn _m 

q 

npLnbrt' 12\ll .~-- uwut4_wb ~wGpp j2WGw4~ . 4q 
IJlq- ~wGpp ~npw~w4wunp11~. % 

b/1'dm4r 12wGw4~ 4wqumu t 4wrar 12wGw4r 75 %-~ : 
bprl4wubpp j2WGW41f 
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~ ·(3 -3 ) 
~ = 2· 2 '!U.: 

2-U. 3 -3 (1.80) 
2.u.. l·i0:2. 

nprnbrf ~2.u.- 2flrl4wubpp j2WGw4~. 4q 
~2.- 2flrlm4fl j;!WGt w4~. 4q 
32. - 2flrlm4r JnLrtl.U.!J 1 Gmra1mG~ . % (O.s-0,7! 
31.2• - Jnlf1Wqntp4 ~ 2prlm4fl JnLflWjGntpjntG~. o/o (0, 1) 
32.u . ..;.2flrl4wubpp JnLflW]GntpjntG~ . % (2&J0) 

3mrtwqmp4 2flrlm4r !214JGw4~ • 

. 

( ) 
100-4 ~12=~ - -~ . (1.81) 

. . • 2 2.U. 100 

npLnbrt' 4- ubpqwLnuwG ; ctwuwGw4 1 mrtwqmp~~dm4r uwhuwGwJpG 
fanLJlWUlpbt~ 4npntUU1Gbp~, % 

bbrl~w~wrwqb j2WGwt ,4~ npn2mu bG hbUlUJW!ItUGw(llJ.nf 

4wr2. = · ~2.u. ·(32.u. -3P) .~ (1.82) 
34wlo.2. - 3p 100 

npLnbrt • 4wp2 - 2flrl4w4utupwqfl JlWGw4~. 4q 
3p. - pwGp Jntrtlll..uJGntpJmG~. % (0,3-0,5) 
4 - 4wpwqp I.UJ.JpLnWflflnLfaJWG ctwuw~w4 Jmrtr uwhUwGwJpG 

pntJlWUl(lbtU_p 4npu1mGbp~. % (1 ,OOJ4) 

. ~W[Wb llufWCifl~ UfclbflWJ~(i hUi11lWfll.f[! 

~wtwb ~wGppGbpr wpLnwflpntpJwG Lnb~~n1nqpw4wG hpwhwGqGb
pmu, Jmpwj;!wG1Jmp LnbUJaw4r ~wGpp hwuwp, wiU Gpp tuwnGmr11r ~wLn
pwuLnuwG hwuwp pbp4.1.UJ.Jo bG hwuw~wLnwujuw~ pWflWflpWLnnuubp: 

~wtwb ~wGpp pwrtu~.w 11pwLnnuubp~ 4wrbwt hw24.wr4bt. oqLnwqnp
bbtmt hw24.Wfl4WJpG hUJwqwuwrmuGbp~ ~U llliUGhwJLn ubbntpjntGGbpp 
j2WI1uJ4fl : bpb hwtwb ~UUIGpp~ W(lUlWflpqmu t MtUj;!p up j;!WGp Lnbuw4pg, 
w~w ub4 lJ. bp4m LnbuwU,4Gbpp j2wGw4~ Lnpqm~t. uGwgwb~ npn2mu bG : 

1WJWb' UJWUf1fl hw2tfWf1{A![fJ opfl(iwq 
4wqubt hwtwb ~wOGpp hwtlwp pwflWflflUJwntlu, np~ ~wpmGw4mu t 

40% JnLflWJGmpJmG ~np GJmpbpmu u 50% ~nr ~Jmpbp: ,mu12r Lnbuw4~ lJ. 
12wGw4~ pbpqwo bG WllJumuw4 1.3-mu: 
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Urunwwq 1.3 

f2wGw41! 1 00 4q 'Jnp GJm~bp~ 3m1J.~ pwgwp- 3m1J.~ hw2-
PWIJ.WI).fl~~Gbp fuwnGmpl).~ UjWpmGw- aw4 UjWpmGw- ~wp4WJ~G 

hwuwp, 4q 4m~JnLG[! , % 4m~JmG[!,% gmgwG~2 

3n1IJ.WL~ UjWG~p 20 58 23,2 0 
UGJmiJ. UjWG~p 12h.t. 55 1,0 21 
UGJnLIJ. 4w~Gw2nn 10 20 1,5 6,5 
Ubpw4wpwq f2~w~. 84 83 49,4 
~Wl~~-WIJ. 3,5 39 - 15,6 

Lmomu: 3m'lwtr 1.4wGrr IJ. ~wraGw2nnr nwGw~GbpQ Ulp~wo bG, 
wGhpwdb2Ul t nrn2bl wGJnL'll4wGrr IJ. ~wpw~ nwGw~Gbp[! : 

UubG Ulbuw4r hmunr hwuwp npn2mu bG hw2~wp~w1rG gmgwGr21:!. 

w = ~h. 3h.t.£i. 3 (1 .83) 
100 h 

npUlbfl' w- hw2~wp~w1rG gmgwGr2 
Qh- hmunmu ~nr GJmrabrr UjwpmGw~mraJmGQ,% 
3h.1.G.- Jm~ UjwpmGw~mraJmGQ hwtwb 1.4wGrr ~np GJmrabpmu,% 
3h- hmunmu Jm'lr pwgwpaw~ l4wrmGw4mraJmGQ, o/o 

,munr hwuwr hw2~wp~w1rG gmgwGr2GbpQ hbUlll.JwtG bG' 
. ~-~ 

w1 =---23,2=0 
100 . 

w2 = 55 ·40 -1 = 21 
100 

20-40 w3 =-·--1,5;::6,5 
100 

84·40 
w4 =--- 83=494 

100 ' 
39 ·40 

w5 =---0=156 
100 ' 

,w2~wr~w1rG gmgwGr2Gbrr wpUlwflpJwtGbrr qmuwpQ hw~wuwr t 
O-r. WJurGQG 

20 ·O+eh.j. ·21 + 10· 6,5-e~w~~ -49.4 + 3,5 ·15,6 = o (1.84) 

,munr wGhwJUl Ulbuw~Gbpr QGflhwGmp qmuwp[! hw~wuwp t· 
eh.). +e~Wfl. =100-20-10-3,5=66,5 (1.85) 

UJuUlbflrg • eh.). = 66,5- e~w11.: UJu wpdbQ!! Ulbflw'lrmu bG (1.82) . 
hw~~;UuwpuwG ub2' 
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s;!~wr = 21,5 ~q, s:1h.J. = 45,0 ~q 

u~btw9~"'l2rr nwGw~Q "Jln2nui bG ' 
100·\~ru -~h) 

~ 
~h 

npUlbfl' S!- 211r QWGW~[! . ~q 
Q"'- tuwnGmr'lr ~nr GJmrabrr UjWpmGw~mraJmGQ, % 
Qh- hwtwo 1.4wGrr ~nr GJmrabrr l4wrmGw~mraJmGQ, % 

(1 .86) 

~ = 50x58 + 45x55 + 10x20+ 21 ,5x84 + 3,5x39 =
57

?% 
fu 100 ' 

~ = 100 . (5~7- 50)= 15,4~q 

,W[WO UjWGpr PW'lWflpWUlnUU[! mrr2 bflwGw~n~ ~wqllb[m hwuwp 
1.4bU1Q t oqUl~bl hbUlll.JWl hw~wuwpmuGbprg ' 
eh.j. +e~w11 • +~=100-20-10-3,5=66,5 (1) 

23,2·20+eh.J. +1 , 5·10+83·e~w~~ =2ooo (2) 

,wtwb 1.4wGpmu Jm'lr pwgwpaw4 UjWpmGw4mraJmGQ, % · 

3 - 45. 50 - 2001 
h ---- 10 

100 
(-58x20)+ 55 x ~h.J. + 20x1 0 +84x~ljw11 • +39x35 = 5000 (3) 

,wuwUlbfl tmbbtn~ (1) IJ. (2) hw~wuwpmuGbr[!. ~uUlwGwGn' 
s;!~wr = 17,9 ~q: (3) hw~wuwpmurg s:1h.J. = 36,4 ~q. ru~ (1) hw~wuwpmurg 
S! = 12,2 ~q: 

UUlwg~wo wpflJnLGQGbp[! UlbflWflpmu bGQ W'lJmuw4 1.4-mu, npUlbfl 
w - pw'lw'lrr~Gbrr nwGw~G t. p- GmJG pwflw'lrwUlnlluQ • 1 oo 4q tuwn
Gmr'lr hw2~n~. q- pwflW'lllWUlnllu[! , nrl:! hw2~wr~~wo t hwGrwhw2~w
~wG bflwGw~nf 

UIIJIILUW4 I.'+ 
Pwnwrmh}bfl w p q 

3n1IJ.ui'[j1UjwG~p 20 17,3 20 
UGJnL'lll!WG~p 45 39 36,4 
UGJnLIJ. ~w~Gw2nn 10 8,7 10 
'-lwpwq 21,5 18,6 17,9 
'l~GwUlp~~nu~wUl 3,5 3,0 3,5 
Qmp 15,4 13,4 12,2 

CGI).wubG[! 115,4 100,0 100.0 
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1.3.5. tususrU'Cr t:;~ ~nr tt-ani''-4t- lJ~t:;rust-" ~ut~ur'-4 

lutnwgpwb 2Jldm4J1 J2WGWlj[! (4q-n~) npn2nul bG hbtnl.LJWL pwGw&l.Ln~· 
J2 ·2 100-'-4 r. J2 = 1·2· 1·2· . t.u. (1.87) 

tu-2· 2 100 tu.z. 
nptnbll.' Qtu.z. - tutnwgpwb 2rom4nul ~np GJm~bpr l4wpmGw4m~JnLG[!, % 

(43-60) 
J2,.z. - Jmll.wqmr4 2rom4r J2t.UGw4n. 4q 
Q

1
.
2
. -Jmll.wqmp4 2Jldm4mLI !"P GJm~bpJl L4WpmGw4m~JmG[! , % (6) 

4
1

_ij. - tutnwgLiwG ctwtlwGw4 ~np GJm~bpJl uwhLiwGwJJ1G 
~mJLWtnpb[Jl 4npmuUJGbpJ1 qnpbw4J1g, % (0,69) 

lutnwgLiwG ctwtlwGw4 qn[np2rwg~wb tunGw~mpJwG J2WGwlj[! npn2mu 
bG hbtnl.LJWL tnwppbpnL~JmGJlg' 

wtu. = ~J-2tJ6.- ~tu-2tl6· (1.88) 

Qnp 2Jldm4r J2WGw4n npn2mLI bG hbtnl.LJWL pwGw&l.Ln~· 
B 2 100-~ B = tu-2~· ~~~~ 1.U. (1 .89) 

1'2~6. 2 1 00 . 
1-z1111. 

nptnbll.' Q
1
.z11a.- !OP 2Jldm4mll !"P GJm~bpJl l4wpmGw4m~JnLG[!,% (93) 

4
1
.ij.- ~npwgtlwG ctwtlwGw4 ~np GJm~bpJl uwhuwGwJJlG ~mJLWlfl

pbtr 4npmutnGbp[!. % (0,69) 

QnpwguwG ctwuwGw4 qn[OP2Jlwg~wb tunGw~m~JwG J2WGw4n · 

w!· = ~tu.ztJ6.- ~t-2tJ6. . (1.90) 

ltwpfiwzWRW(l~ upbpWJ~(j hwzqwplf 

4W(ifUW2WJ2W(l-hnlUJ2." 
Sm11.wqmp4 2rom4J1 J2WGw4r9 btGbtn~. npn2mtl bG 4w~Gw2w12wrr 

J;!WGWlj[!, hmuJ2Jl bwtuu[! 1 lfl tlrabpJ2r WfllnWI}flnL~JWU hwuwp [!UflOLUb[n~ 
41 lfl 

J2 
• J2 = __ !:L 1000 (1.91) 

. 4.zwg. 41 

nptnbll.' J21 •2~6.- JnLil.wqmr4 2Jldm4r qwGq~wb[!, ljq 
QnpwguwG ctwuwGw4 qn[np2Jlwg~wb tunGw~m~JwG J2WGwlj[! npn2mtl 

bG hbtnl.LJW[tnwppbpm~JmGJlg' 
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W = J2~.[W~. - J2LW~. • (1.92) 

nptnbn.· J2~ ·tw~ . - 4bGtnpnGw~lflmurg hbtnn 4w~Gw2wl2wrr qwGq~won. 
np[! npn2mu bG hbtnl.LJWL pwGw&l.Ln~· 
~ xl J2 = tu-2tJ6- tu.ztJ6. (1.93) 

~.[W~. l 
~.[W~. 

nptnbrl' J2tu.211a. - tutnwgmuJlg hbtnn 4w~Gw2w12wrr qwGq~wb[! 
· l~u.2~a.- tw4tnnqwJr l.4WpmGw4m~JntG[! futnwg~wb 2Jldm4mll, 

% (81-85) 
11 x2 . J2 = J.ztJ6. l4-ztJ6. (1.94) 

tu-2tJ6. 2 tu.ztJ6. 

nptnbrf Q111 .2~a. - ~np GJm~bpJl L4WpmGw4mraJmG[! 1.4wrqbg~wb 2Jldm4mu, 
% (5,9-6,1) 

Qtu .z~a. - ~np GJmrabrr l4wrmGw4mraJmGn futnwgpwb 2Jldm4mll, 
% (60-62) 

lflw['lqbg~wb 2Jldm4J1 J2WGw4n npn2mu bG hbtnl.LJWL pwGw&l.Lnf 

J21.4.2tJ6. = ~1.2tJ6. -0,09XJ21_2tJ6. (1.95) 

rtptnbrf 0,09 Q111 .2~a. - wtpmtlJ1GwJJ1G ljw~r l.L 2nnr J2WGWlj[!, ljq 

lutnUJguwG ctwuwGw4 qn[nf12Jlwg~wb tunGw~ntraJWG J2WGw4n' 

wtu = ~l4-ztJ6.- ~tu.ztJ6. (1.96) 

rlfltnbrf J2111.z11a.- 1.4wrqbg~wo 2Jldm4r J2WGw4n. ljq 
J2tu.211a. - tutnwgpwb 2rdm4J1 J2wGw4n. ljq 

Sm'l. wqmplj 2Jldm4J1 J2WGw4J1g W[pnulJ1GwJ~G 2nnr btJ2[! [!GflmGmu bGJ2 
o,03 %, ru4 w1pmu~GwJJ1G 4wrar· o,o6 %: 

faram 2Jldm4J1 J2WGw4n npn2mu bG hbtnl.LJWL pwGw~l.Lnf 

J2 = J21_21>6-x(ra9 -la21>6.) 
p.z~JI. ra -ra 

p.zll6. g 

(1.97) 

~ptnb'L· J2,..211a.- ~ram 2Jldm4J1 qwGq~wbn ~ral{bgmurg wnw2. ljq 
ra9 - 2J1dm4J1 gwG4wLJ1 ~~mraJmG[!, ora, (30-35) 
ra2~a. - rawpu 2rdm4r rara~mraJmG[!, ora, (14) 
ra,..zlla.- ~ram 2Jldm4r ~~mraJmG[!, ora, (150) 
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1.3.6. '-4uru~ lJ~brust-"L ~ut~ur'-4 

ltwrwqr wrtnWI}[lnL(aJWG hwuw[l Gwtuwtnbu~wb 4wrar ~wGw4r9 
btGbtn~. nrn2mu bG ubrr lL JnLilwqmr4 4wrar ~wGw4Gbfll!. 

eu = e4(34 -3,.4.) _100-'-lu (1.98) 
3U-3J.4· 100 

nrtnbll 12u- ubpr ~wGw41!· 4q 
124- 4wrar ~wGw41!· 4q 
34- 4wrar JnLilw1GmraJmG[!. % 
Su- ubrr JnLilWJGnL(aJnLG[!, % 
ltu- ubpr uwhtlwGwJrG (anLJ[Wtnpbtr 4nrmutnGb[l[!, % (0, 17) 

Utnwg~wo JnLilwqmr4 4wrar ~wGw4l!' 
eJ.4. = e4- 12u (1.99) 

ltwrwqr ~wGw41! nrn2mu bG hbtnlLJW[ pwGwl:ILLnf 

e = eu·l3u-3,J _100-lt (1.100) 
4Wfl. 3 -3 100 4Wfl p 

nrnnb11 124wr.- 4wrwqr ~wGwlm. 4q 
3"- rawGr JnlllWJGnL(aJnLG[! , % 
34wr- 4wrwqr JnLilWJGmraJmG[!, % 
Lt - 4wrwqr W[ltnWilflnL(aJWG ctwuwGw4 Jnlllr uwhuwGwJrG (anLJ-

[Wtn[lbtr 4nrmutnGbfl[!, % 

!d-wGr ~wGw41! hw2~wr4mu bG hbtnlLJWL pwGwl:ILLn~· 

.g = (-12 - .$24 ) 1 00-4, ( 1.1 01 ) 
p u ~- 100 

nrinbll 12"- rawGr ~wGw4[!, 4q 
Ltp- 4wrwqr W[ltnWI}Ilnl(aJWG ctwuwGw4 Jnlllr uwhuwGwJrG 

ramJlwtnrbtr 4nrmutnGbrl!· % 

13}am ubrw4wrw~ wrtnwl}pnL(aJWG ctwuwGw4 ubrr 4wrrlwtnlL uw-
4wrl}uwG hwuwr wGhrwdb2tn uw4wrflr ~wGw41! nrn2mu bG hbtnlLJWl 
pwGwl:ILLnf 

U = -12u(rag -rau) (1.102) 
_ rail-rag 
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nrtnbll ra9 - ubrr gwG4wtr (a(a~nL(aJnLG[! uw4wfll} w~b[wgGb[mg fibtnn, ora 
. rau - ubrr (a(a~nl(ajntG[! llw4Wfll} w~b[wgGb[mg WllW2, ora 

ra~ - uw4wrflr rara~mraJntG[!, ora 

Ullr 4wrwqr W[ltnWI}[lnL(aJWG hwuwr wGhrwctb2tn Wllr ~wGw41! 
qtnGmu bG hbtnlLJWL pwGwl:ILLrg· 

e =e4uro·U'l4wro·103 (1.103) 
WIJ 100 ' 

n[ltnbll U11- Wllr ~wGw4[!, 4q 
ull4wr- Wllr UjWilntGw4mraJmG[! 4wrwqnul, % (0,8..:1 ,5) 
1,03- w11r 4nrmutnGbrr nllllltlwG qnrow4rg 

Cn{Jn[Wf}Wj/JCi {JW(IWQ[] W[ltnWI}[lb[ru 4WilWUjW[lGbrr llb2 W~b[wgGmu 
bG 4w4wn lL 2W~wr: UJI} [gnGGbrr ~wGW41! nrn2mu bG hbtnlLJWL 4bflUj: 
Uuw2rG hbrrarG hw2~wr4mu bG 2n4ntwflwJrG 4wrwqr tnbuw4wG bwl! 
14q-n~/ hbtnlLJWL pwGwl:ILLn~· 

e4Wil·2· = es~,~u (1.104) 

nrtnbll 12u- hwr~nll ubrr ~wGw41!. 4q 
Su- ubrr JnlllWJGnt(ajntG[!,% 
63,2 - hwutnwtnmG ubbntraJmG t: 

UJGmhbtnLL qtnGmtl bG UJWhwG2~"1l 4w4wn1r LL 2w~wrr ~wGw4Gbrl! · 
e4 .es e = wp.z. (1.105) 

zwg. 99,73 

nrtnbll 12s- 4w4wnJr 4wu 2w~wrr ~w4Jw~wGw4G t, % 
99.73- 2w~wrr ~nr GJmrabrr UJwrmGw4mraJmGG t.% 

U~b[wg~blr~ 2flr ~wGw41! nrn2mu bG hbtnlLJWL pwGwl:ILLnf 

e - 1~4 -~ L ) ~ = 4Wfl.2· ~ wp. zupUl H (1.1 06) 
100-~zlipUl 

nrtnbll Sl4wr- 2n4ntWI}WJrG 4wrwqr UjwhwG2~n11 tunGw~nt(ajntG[!, % 
Sl2bpV1 - 4rrtnr4w4wG 4btnmu 4wrwqr 2brtnr tunGw~mraJmG[!. % 
H - 2rr UJwrmGw4nqaJmG[! 4wrwqwUjwtnrwutnr~r l4wtnbrr ~rw 

,nu~wJrG wrtnWI}[lnL(aJWG ctwuwGw4 4w4wnG LL 2W~W[l[! w~b[Wg
Gmu bG pwrl:lr JntllWJGnL(aJWG ubrr ub2: ltw4wnJr. 2W~wrr lL 211r ~w
Gw4Gbp[! nrn2mu bG hbtnlLJWL pwGwl:ILLnf 
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3 ·S2s S2 u . p.u. p . . 

12zwp = 100 · 34wf1.z. 
(1 .1 07) 

S2 ·3 ( ) p.u. p.u. 
~ = 3 S2p.u. + S24w4. + 12zwe 

4wf1.z. 
(1.108) 

nrlllbl'l S2p.u.- pwrap Jnll'lWJGntpjwG ubrtJ J;!WGW~[!, ~q 
3p.u.- pwpap Jnll'lWJUntpjwG ubptJ Jnll'lWJUnL[a]ntG[!, % 
S2~w~ . · S22Wil· - w~bLW9~"1'l ~W~WnJr u ZWJ;!Wilr J;!WGw~Gbp[! . ~q 

1w[w& Jmrz/1 tlpbpwJrG hwz~wp~r dwuwGw~ ~wrwqr owtuul:! 1 Ill 
hWLWO JnLI'ltJ W(llllWI)pntp]WU hwuwp npnzmtl b(j hblllUJWL pwuwaun~· 

4 = 1 000x3h.1.x<+ ( 1.1 09) 
hW!lWJ!. 3 

h.~ . 

nplllbl'l3h.,.- hWLWO ]ntl'ltJ JnLI'lWJUnLp]ntU[!, % 
3h.~.- hw~WJ;!WOm ~wpwqtJ JnLI'lWJUntpjntG[!, % 
q.- ~npmulllubpr qnrow~rg 11,00341/ 

Ltwqb(i~ tfpbl'IWJ~fi hw2lfWll~ 

Sml'lwqmp~ ~wptJ nwuw~rg bLGbln~ npnznul bG hnuln-~wqbtJGtJ 
J;!WUW~[! · 

S2 ,, ·~ ,, .q 
S2 - 1·'1· 1·'1· 

4wq.h. -100-~ 4wq.h. 
(1.110) 

nplllbl'l Q, .~ .- Jml'lwqmp~ ~wpr ~np GJmpbpr ~wpmGw~mpJntG[!, % 
S!~wq.h.- hmun-~wqbtJGr funGw~mpJmGn,% 
q.- ~np GJmpbrr oqlllwqnpotlwG qnpow~rg (0,276) 

Qnp ~wqbtJGtJ J;!WUW~[! npnzmu bG hblllll.JWL pwGwaun( 
S2 ,, ·~ ,, .q' 

S2 = l·'l· l·'l· ( 1.111 ) 
4wq.t. 1 00- ~ 4wq. 

npmbl'l S!~wq.t.- ~nr ~wqbtJGr tunGw~mpJntU[!,% (1 0,5) 
CV- ~np GJmpbpr oqlllwqnrouwu qnpow~rg (0,268) 

LtwqbtJGr ~npwgtlwu dwuwuw~ qnlnrzrwg~wo tunGw~mpJwG nwGw
~1:! npnzmtl bG hblllll.JWL pwuwatm~· 

W = J24wq.h.- J24wq.t. (1.112) 
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1.3.7. U'LUPUS '-4U(c}r CI>OiuUPr'Lr'J'Ltrr lJ(c}t;PUSr'L ~UlJ~UP'-4 

luwnGntlll)tJ JnL!1WJ;!WU~nLI1 uwur wGhrwdbzlll J;!WGW~[! hwz~wr~mu 
bG, htJuG~bLn~ wGwrwlll ~wptJ lflntuwrrur~r hblllll.JWL ~wqutJ ~rw· ~wra
GwJtJG u tunhwrwrw~wG rlwrl4r ~wrmGw~mpJnLU[! - hwllwl.4wlllwutuw
Gwpwp 0,6 U. 15 %, i>nui>wllltJI)WJtJG ltJIIlwGJmpr Jmrw 2 %, JnLI'lwqmr~ 
~nr GJmpbp[!' 75,4 %, tunuw~mpJnLU[!- 7%: 

lunhwpwpw~w(j dwrl.4r u JnLI'lwqmp~ ~np uuwgnr'lr ~wpmGw~m
pjntGGbrtJ ur2u hwrwpbrmpJntU[! ~wqumu t 15 : 75,4 = 0, 199, i>nui>w
llltJI)WJtJG ltJIIlWGjntptJ JnLI'ltJ u JnLI'lWqmr~ ~n11 uuwgnr'lr ur2u' 2,0 : 75,4 = 
0,027: 

lunhwrwrw~w(j dwpl.4tJ J;!WGW~[! nrnzmu b(j hblllUJWL pwuwaunf 

S2 = S2fu3~4Uru3~,..funh. (1.113) 
funh. 1 003~4U 0 997 

ill>' 

nrlllbl'\' S2tu- JnLI'\WqnL(l~ ~wptJ, ~WU JnLI'\Wqmr~ ~wptJ U pwutJ ~WU 
ztJdm~tJ hblll ltJwnGntr'lr J;!WGW~[!, ~q 

SQLtU~u- JnLI'lwqmr~ ~wramu , ~wu Jml'lwqmp~ ~wrar u. pwur 
~wu zrrlm~r hblll tuwnGmrl)mll JnLI'lwqmr~ znr ~wpGwJrG 
uGwgnpi)GbrtJ l4W!1nLUW~nL[aJnLG[! , % 

3~p.!1Jnh . -l.4WII1(1WUIIltJ upbpJ;!nLU ltJnhwpwpw~w(j OW!1l.4r l.4W
!1nLUW~ntp]nLU[!, % 

3Q4U~,.- l.4Wlllpwulllr urabrJ;!mll JnLI'lwqmp~ ~nr ~wp(jwJrG 
uuwgnr'lr l4WrmGw~nL[aJnLU[!,% 

0,997- funhwpwrw~wu dwr~r oqlllwqnrMwG qnrow~rg 

!bnui>wllltJI)WJtJG fulllWG]ntptJ J;!WUW~[! npnzmu bG hblllUJWL pwuwall.n( 

~~ = ~tu ' 3~4Utu ' 31lp.~ . (1.114) 
· 100 · 3~L!U 11,. . ·0,44 

nrlllbl'l' s~P-~·- ~WII1!1WUIIltJ U[ab!lJ;!nlU i>nui>wllltJI)WJtJG fulllWUJmpr Jnll'lr 
·· ~wrmuw~mpJmG[!, % 
0,44- i>nui>wllltJI)wJrG ltJIIlwGJmptJ Jml'lr oqlllwqnrMwG qnr

ow~rg . 

"lwlllllWUIIltJ upbrJ;!tJ bLJ;![! nrnzmu bG hblllUJWL pwuwaun~· 
S2tu . ~tu 

S21lp= ·4 (1.115) 
~lip. 

nrlllbl'l' 12~,.- ~WII1!1WUIIltJ upbrJ;!tJ QWGW~[!. ~q 
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Qfu, Q~,. - hWUWli.IWUlWUiuwGwpwp tuwnGmpr].ntU lL li.IWUlpWUUlfl 
upbpQnLU wupnll.2 ~nr GJmrabrfl QWGW4(}. Qru=7,8 %, Q~,.=93% 

~ - 4nrmuUlGbpfl qnpeJw4fl9 

luUlwguwG ctwuwGwlj qnL"P2flwg~weJ tunGw~nL(UJWG QWGw4D npn2mu 
bG hbUlUJWL UlWppbpnL(UjWllp ' 

W= ~tu- ~!Uo!Uo (10116) 

npUlbll. W- qnLnr2flwg~weJ tunGw~nLfUJWG QWGWlj(}, ljq 
~ru- JnLil.wqmplj ljw(Ufl. (UWGflljwu 2fldmljfl tuwnGmpflfl QWGwlj(}, ljq 
~fuofuo- luUlwgruuflg hbUln tuwnGrup'lfl QWGw4(}. 4q 

12ruo~tu 
12ruotuo = ., . (1 .117) 

fuofuo 

npUlbll. Qru- tuwnGmpflfl ~np GJm(UbPfllllwrmGwljm(UJnLG(},% (7~8) 
Qtuofuo- lulllwgpweJ tuwnGmpflfl ~nr GJm(UbPfllllwrmGwljm(UJntG(}I 

% (40-43) 

QnpwguwG ctwuwGwlj qntnP2flwg~weJ tunGw~nt(UJWG QWGwlj(} nrn2mu 
bG hbllllLJWL pwGwtllLnf 

wtu =(~"' +~runh+~~)-~~,.0 (10118) 

1.3.8. UU'Ll-tU~U'L ~U(c)'LUU(c)br.Qt.brt- U(c)brUSt-'L =!Ub-tUr~ 

UwC.~w~wC. hb11m~ ~wp(jwdpbpeC.bp~ dpbpwJ~C. hwzatwp~C.bp[! 

«4/11nnJW411l-W'»:- 1 Ul L4Willpwulllfl U(UbpQfl hwuwp PW'l.WflpWUlnll
u(} pbp~wo t ?fl~ 1.5 wrumuwljmu: 

OpflGwlj' 1.1.1whwG2~mu t li.IWUl(lWUUlbL 2 Ill «~fllllnLW411l-I)U» 3,6 % 
JnLil. lL 3,1 % ul4fllllwljmg L4WpmGwljn'l ljw(Uflg: ~w2~wpljn ljw111wpmu bG 
2-pfl PWil.Wfl(lWillnuun~: 

\..npuwLflqwg~wo tuwnGmpflfl QwGwljn (ljq)' 
S2 = 2000 ·1088 = 2176 ljq 

tu 1000 
~w?fl (3,6 % JnL'l.) lL ubpfl (35 % JnL'l.) uljqpGwljwG QwGwljGbrn (ljq) 

npn2mu bG hbUllLJWL pwGwtllLn~· 
S2' = 2000 ° 600 = 1200 ljq 

. lj 1000 

tl.f\ 

S2' = 2000.30,6 = 61 2 4q 
~ 1000 I 

Uliwgwo PWil.Wfl(lfl~libpfl QWliwljGbp(} nrn2ntU bG hbUlUJWL tllLnf 

12 = 2000x42 _ 84 ljq 
':}(,(, 1000 

12 = 2000x379,8 _759 6 ljq 
2"'~ 1000 I 

~ = 2000x2213 ::: 44 6 ljq 
ZW$! 1000 1 

~ =2000x515 =11 ljq 
l\b5!1AJ1. 1 000 

~ = 2000x7,5 =15 ljq 
PoJnl'lo 1000 

U'1JntUW4 1.5 

PwrtW"lff~!Gbp 1nulp~ bwj\lu[!l ~q. 
1 2 

ljwp~ juwnGmpr} (3, 1 % JOL11.~ lL 2,2% UUjp1.11w- 1050,6 1052,4 
~mg~ UjWpmGw~mpJwup) 

WJr} plj_ntu' 3,6 % JOL'l, U 311 o/o UUj~U1W~ntg 600,0 600,0 
UjWpmGw~n'l. ~wp 

Qnp hmuwG~qwgqwo hw4_btmll (Q11) 4210 42,0 

r<mpwo 2"'-P 37810 379,8 
Ubp (35% JOL11.WJUnLPJWU) 3016 30,6 
'\bpu1.11p~G-uwua-nqw (wop~wJpG tmbwuqm~) 710 -
'\bpu1.11p~G-uwl.Pnqw (!np) - 5,5 
flw~~Gwgqwo zwpwp 22,3 22,3 
flw~~(iwgqwo hn1.11wqp~qwb pmuw~wG JOIIJ. 7,5 715 
A qp1.11wu~(j~ JOL'l.WJ~G tmbwuqm~· UjWpm(iw- 0,0176 0 0,0176 
~nrt10·1e>4h.U.I[ 

Uu~npp~(iwppm 0,075 0,075 
CGr}wubG[! 1088 1088 

'llwhwli2~n'l. ubpfl uUlwguwG hwuwr 4w?fl Qwliwljn (ljq) npn2mu bG 
ubpqwllluwG pwGwtllLnf 
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J2 ~ J2u(3u -31.4.) 100 = 61,2(35,0- 0,05) 100 
4 34 - 3 J.lj. 1 00- 4 3, 6- 0, 05 1 00- 0, 07 

6034q 

!2 = f603- 61,2/
00

-
0

•
4 

= 531 4 ~ \ 100 q 

2 U1 «'-tpU1n[W4Ul 'lU»-p W[lUlWfll"lnlpjwG hwuwp 4wpp owtuu[! 
(4q) 4wqumu t· 

$2 = !21 +$211 = 1200 +603 = 1803 loq lj 4 4 '1 

Uwfi~w~wfi ~np ~wpfiwllphpJ!fihp~ llphpWJ~fi hwzqwp~ 

UwG4w4wG ~np 4wpGwupbpQGbpp wpUlWflpnLpJwG ctwuwGw4 
Gnptlw[pqwgmtl[! 4wl11wpmu bG wJG M.m~. np uUlwg~r 4wpGwjpG ~np 
hptlQ, nrr 4wqtl[! pbp~wo t rar~ 1.6 wrumuw4mtl: 

UflJntuwi{ 1.6 

'-lwq~~.% _I 
· 8mgwG~2Gbr 

Uwunun\jw Uwt~2 
'-l~lllnJW~lll 

1 2 

Sm'l. 34,0 40,2 41,7 44,2 

WJI). p~m~· 
pmuw\jwG 8,4 9,9 6,9 7,2 

4wpGwJ~G 25,6 30,8 34,8 37,0 

9QW 47,8 57,3 49,7 52,8 

'lb~ulllr~G-LlwtpnqwJ~ inr 15,7 - 5,6 -
GJmpbr 
tunGw~ntpJmG 2,5 2,5 3,0 3,0 

~wpp tuwnGntpflp Gnpllw[pqwgntll[! ppw4wGwgGmll bG bp4m 
bflwGw4nf 
w. llbqbp~mwpGbpmll 4wppG w~b[wgGbtn~ ubp: 

't.JwtuwUlbu~wo 4wrar GnpllwtflqwguwG hwllwp ubpp QwGw4[! npnzmll 
bG hhUliJ.JW[ pwGwCIIJ.nf 

fl _ fl 4 ·(3~4U4 ·0 11p. -34) 

u- 3u -3~4Uu ·Oilp. 
{1 .119) 

't.Jnpllwtflqwg~wo tuwnGmpflmll JnL'lfl qwGq~wOwJflG llwu[! · 
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9,, . fl4 + 9 . fl 
.!) - '1 u u 
'"'fi-

fl4 +flu 
(1 .120) 

nplllh'l3~- Gnptlw[pqwguwG m'lwr4~n'l. 4wpp JnLI'J.WJGmpJntG[!. % 
.Q~- GnpllwtrqwguwG bGraw4w 4wpp QWGw4[!. 4q 
3"- ubrr JnL'l.WJGmpJnLG[!,% 
flu- ubpp QWGW4[!. npG w~b[wg~b[ t u4qpGw4wG 4wppG, 4q 

p. UUlwGwtn~ JnL'lwqmp4 4wra 1J. ubp ubpqwUl-Gnptlw[pqwlilnpn~ hnuQw
JflG h11.wGw4n~ IJ. hbUlwqwJnul tulllwgpwo JnL'lwqmp4 4WP[! tuwnGbtn~ 
ubpp hblll : 

UbpqwUlmllpg ulllwg~wo ubpp QWGw4[!. 
fl = fl4 . (34 -3 J.4J 

u 3u -3J.4. 
(1 .121) 

lulilwgllwG hwuwp oqlilwqnpo~nJ JnL'l.wqmp4 4wrar QWGw4[! · 
fl ·(3 -3 •. ~. fl = u u u.,u. (1.122) 

1·4· 3 -3 u J.4. 

nplllbfl3r..~u .- Gnpllw[pqwg~wo tuwnGmpflr JnL'lWJGmpJmG[! , % 

't.Jnpllwtrqwg~wo 4wrar QWGW4[!, np[! ~r oqUlwqnpO~mll 
4wpGwJpG ~np hptlQp WfllilWflflnLPJWG hwllwp· 

J2u.4. = ~4 -(Slu +~1.4.) (1 .123) 

luUlwgpwo 4wraGwJrG hpllQp QwGw4[! " 
J2 X~ . 

J2 = u.Ju. u.Ju. (1.124) 
Ju.Ju. !) 

Ju.Ju. 

nplllb'l. flG .ju .- Gnpllwtrqwg~wo tuwnGntpflr QWGW4[! ' 4q 
~G.ju .- Gnptlwtrqwg~wo tuwnGmrflr ~nr GJmpbpp UJwpmGw4m

PJnLG[!, %\ 
~Ju-iu · - lul11wgpwo tuwnGmpflmll ~np GJmpbpr UJwpmGw4mraJmG[!,% 

lulllwgpwo Gnpllw[pqwg~wo tuwnGmpflmll 4wrar ~nr GJmphpp UJWpm
Gw4mraJmG[! (%) npnzmll bG hbUlllJWl pwGwCIIJ.n~· 

fl X~ fl = ru.ru. ru.ru. (1.125) 
1"

6
" 100 

'lhQulilprG-llwtranqwJr QwGw4!:! hwz~wr4mll bG Gnptlwtflqwg~wo 
uUlwg~wo tuwnGmrflr ~nr GJmrahrr QwGw4r hpuwG ~rw· 

49 



'J x'J 
~ = IJ . ~ 1·0· (1.126) 

'~-~· LOu 
~I' 

npUlbrf QIJ.~ . - 4w~GWJpG hpu~mu llb~uUlppG~llwt~nqwJp ~np GJnt~bpp 
L4WilntGw4nt~JnLGQ, % 

4Q'L - 4w~GwJpG hpu~mu 4w~p ~np GJm~bpp L4WflntGw4m~JmGQ, % 

'lb~uUlppG~llwt~nqwJp (wbp4wJpG [Owllqm4) 75 % ~np GJnt~bp 1.4w~ 
11mGw4n'l ~wGw4Q n11nzmu bG hbUlUJWl pwGwMmf 

S2 
121 =~ (1.127) 

IJ.~ . 0,75 

UGh11wctbzU1 pmuw4wG Jmrtr w~b[wguwG hwz~wr4o 4wpb[p t 4w
Ulwpb[ b!l4nt brtwGw4n~· 
w. CuUl 4w~p ~np GJm~bpp L4WflmGw4m~JWG ~wGw4r Gnpllw[pqwg~wb 

tuUlwg~wb tuwnGntll'lntll' 
P xS2 S2 = ~p 1-~- (1.128) 

p.J. Lf!)u 
~p 

n11U1b'1.' ~2•6.- pmuw4wG JnL'l.P ~wGw4o. 4q 
P~"- 4w~GwJpG ~np hpu~mu pmuw4wG Jnlfltll4wllmGw4m~JnLGQ, % 

p. CuUl ~bllwllzw4uwG bG~w4w 4w~GwJmrtr f1WGw4r· 

S2 = p~"xS2, {1 .129) 
p.J. s 

~p 

npUlbrt' 311"- 4w~GwJrG ~n11 hruQmll 4w~GWJm'l.P 1.4WilmGw4m~JnLGQ, % 
~1 - Gnpllwtrqwg~wb tuwnGmp'lmu 4w~GWJmrtr 1.4WflmGw4m

~JnLGQ, 4q 

A, 0 2 1.1 E rlwrl4wtnLJb ~pUlwupGGbpp ~wGw4o n11nzmu bG hwuw~wJG 
PW'l.W'lllWUlnuup, pmuw4wG JnLTJ.P ~wGw4r hpuwG ~pw: 

4w~GwJpG ~nr hru~r ~wGw4o· 

S2 x!) S2 = )u.l.j.h. )u.)u. ( 1 .130) 
1.!-t·h. !) 

~I' 

npUlbr( ~4 .2.h . - ~n11wguwG bG~w4w tuUlwg~wb 4w~GWJpG hpu~p ~w~ 
Gw4o. 4q 

Q~"- 4w~GwJpG ~np hpu~mu ~np GJm~bpp 1.4WPmGw4m~JnLGQ,% 
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4w~GwJpG ~np tuw12Gntll'lGbpp 1.4WUlflWUUluwG hwuwp PW'l.W'lflP~
GbpQ w~b[wgGnul bG hwuw~wJG uU1n111J. pbp~wb pwf!W'lllWUlnuubllr· 

«UwumU14w » 
l!w~GwJrli !"P hru~ rtb~uUlp~!i uwi.JMlqwJn~. o/o . . . . . . . . . . . . . . . . . 77 
't:WllWfl, o/o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 

~Ulwu~GGbp, uq o/o. 
c.......... . ....................... ............ 45,0 

pp............ . ............................. .. . 1,9 

Be....................................... .. ..... 0,058 

bp4w~r q[rgbpw:f>nu:f>w\11, uq %". ............. .. ........... 22.0 

«Uwltlz» 
~w~GwJrG ~nr hrull. o/o ........•.•..•..................• ~ . 65 

Uwli4w4wli u!ilirt~ hwuwp wumr 4wu ~wpuw4wump, o/o......... 12 

bw~wp, o/o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 

~\llwurGGbp, uq %' 

c......... . ..... ... ........................ . ... 45,0 

pp........ . ........................... . .... ... . 1,9 

Be.......................... . ...... . .. . ......... 0,058 

bp4wp~ qWgbpw:f>nu:f>w\11, uq o/o . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22,0 

«~Ulntw4Ul» 

2 

~w~liwJ~Ii ~nr h~u~. % . . ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . 56,4 53,2 

t:w~wp, o/o.. . ......... . ......... . ................. 12,9 12,9 

Qnp hnulw!irqwg~wo hw~btmll, o/o..... . . . . . . . . . . . . . . . . 30,7 30,7 

Qnp rtb~uUlprG-uw[pnqw, o/o • . . . . . . • • • . . . . . . • • . • . . . . • • ~ 3,2 

~Ulwur!i c. uq% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42,0 42,0 
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1.4. ursu'lruuuubrr uu~brbULbr~ b'-l 
uu~sbru~~~us~~Ut'-lur~~br 

4wrar Wll'1JnlGwpbrmtaJWG (lbnGwrLJmraJmGGbrr Wlli)JnLGw~blfl wz
juwmwGer Ljwpunr Or[WljGbrrg Llb4Q uwGrmwrwmbjuGrlJwljwG hwuw-
4wrqG t : UJG QG'lqrlJmu t 2bnmguwG l.t o'lwttJnlumraJwG , mwg lJ. uwntJ 
2rwuwmwLJwrwruwG, qwqwuwmwlJwrwruwG, wrmw'lrwLJwG wrl.Pr 
~GwuwqbrMwG m hbnwguwG hwGqnLJgGbrQ l.t LjnJmrtrG : UnwGg 2rwuw
mwLJwrwruwG l.t LjnJnLr[nL ~r LJwrbtr rrwLJwGwgGbt WlllflW'lllWlJWG qnro
QGrawgGbrQ. umbrtbbt ll.jwmzwti uwGrmwrw-hrqrbGrlJ ll.jWjuwGGbp: '-lwm 
lflWj2Wg~nrt U O'lwttJnju~nrt mwrwbgGbrmu Wl'lW2WGmu t junGW~nLtaJnLU, 
npr hbmuwGgn~ zbGgp wnwG(lrG mbrtwLlwubr 2Wil!2r9 'lnlllU bG qwtru l.t 
~bG hwuwll.jWlflwujuwGmu uwGrmwrw-hr~bGrlJ ll.jWJUWGGbprG. nllQ 
Gll.jwummu t wGnrwlJ LltabllRr ranrtwpljuwGQ: 

brlJwr ctwuwGwlj gmrm l.t junGw~ mwrwbQmLl, wrmw'lrwuwumu 
qmG~b[Q, npmbrt O'lQ LJbrtmnm~wb t ttJnzn~. qwqbrn~. wG'lrw'lwnGmu t 
uwrq.m wnnrt2nLtaJWG l.t wzjuwmwGgr wrmwrwnrtwlJwGmtaJWG ~11w : 

Uzwlj~wb bG u qnromu bG hwmmlj Gnruwmr~Gbr. nrmbrt hwz~r bG 
wnG~wo mbjuGntnqrwLJwG qnpbQGrawgGbrr l.t wrmw'lrwLJwG . (lbnGwr
LJmraJmGGbrr wzjuwmnrtGbrr GnpUW[ ll.jW]UWGGbrr Wll.jWhn~nLUQ : UJ'l 
Gnrubrr hruwG ~rw Gbpljw]wg~wo t L4whwG2wrLJ uwgrmra1wG, o~ jun
Gw~mraJwG, mwrwogr 2bruwumrtiwGr. 211r nrwLJr. LJbrtlflW21lbllP hb
nwguwG m uwgruwG Gljwmuwup: 

1.4.1. ursu'lruuuubrt' lJUltbrbU'l!brt' ~ut~urltc b~ 
ursu'lrUltU'li tt''lint--ra-snt--'li'l!brt' Sb'"l.UPUttunt--uc 

Urmw'lrwuwubrr llw4brbuGbrr hwz~wrLJGbpQ 4wmwpbtru wGhpw
ctbzm t hwz~r wnGbt mbjuGntnqrwLJwG u octwG'lw4 uwrnw~npmuGbpr . 
rGill.jbu Gwu ttJntuw'lpwllr2ngGbpr qpwrtbgpwb uwljbpbuGbp[!: 'LLJmrt
Gbrr lJ. ll.jwhbumGbrr uwljbpbuGbrQ npnzbtru ll.jblflQ t hwz~r wnGbt ublj 
or~w QGrawggmu WlllflW'lP~nrt urabpgGbrr gwGw4Q. 'lllWGg mbuw4wrwr 
owGrwpbnG~wbmta]ntGQ u. L4WhL4wGuwG ctwuljbmQ: 4bGgwrtwJrG u ~wr
~wmGmbuwljwG uwuGwzbGgbpr llw4brbuGbpQ npnzbtru wGhpwctbzm t 
hwz~r wnGbt octwG'lwlJ wplflW'lllnLtaJmGGbrmu lJ. zrGmraJmGGbrmu wzjuw
mnrtGbpr ra~wgwGw4Q: 

nrl4bu LjwGnG wpmw'lrw4wG uwuGwzbGgr 4wqur ub2 umGmu bG' 
• 4wrar !JG'lmGuwG pwctwG~mGg, 
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• Wll.jWPWlflWJrG wplflwl)pwuwu, Ljwrar ll.jWhll.jwGtkuG l.t ubpwGr 
ll.jWlflllWUlfluwG pwctwGumGgGbpn~. 

• W!llflWIWWlJwG W!llflWI)pWuwubr, 
• mwrwJr. L4wzwrGbrr u u1mrabrr ll.jwhbumGbr. 
• LJwraGwurab 11gGbrr L4Whll.jwGuwG Lt rabrunumwmwJrG jugbr Lt 

urabpgGbrp rrwguwG hwuwr teul4b'1rgrwGbr. 
• uwpgw~nrmuGbrr l.t LJwrar lunrtw~wljwzwrbrr LjbGmrnGwg~wo 
l~wguwG pwctwGumGQ, 

• !JUI)ntGLlwG, erurwLJwG lJ. uwGrtwpwGwljwG [Wpnrwmnrrw. 
• LjbGgwr[WJrG mwrwogGbp lJ. WJ[G: 
Uw4brbuGbrr hwrwpbrmtaJnLUQ ll.jblflQ t trGr unmw~nllWll.jbU 

hbml.tJWlQ (wrumuw4 1.7)' 
U11Jntuwq 1. 7 

SwpwbgGbrr WlllflW'lllWlJwG uwLJbrbuQ, % 

Swpwbj;!Gbp ~W'l.WJ;!WJrG ltw~GwJrG 'llwurr Lrwpwq.r 
4w~r 1.4whwanGbpr q.npbw- q.npbw-

q.npowpwG q.npowpwG pwG pwG 

,r~Gw4wG 60-70 55-60 80-85 75-80 
W[llllWflpnL~JnLU 

Oc:twGflw4 15-20 27-30 8-10 10-12 
lllWfiWOj;!Ubp 

ufl~r urulllpwlllr 4 1-2 4,5-5 1,5-2 2-3 
/lj_wp2w4wG/ 
lllWfiWOj;!Gbp 

lrbGgwrtwJrG 6-7 6-7 3,5-5 5-6 
lllWfiWOj;!Ubp 

Vr2wGgpGbp, 8-10 2,5-3 2-3 2-3 
wulllrowGGbp , 
wulllrnwGwtJ.wG-
flW40bp l.L WJlU 

L_ 

1.4.1 .1. ~t'lJ'l!UltU'li ursu~rUltU'li UUU'l!Utb'l!et' UllltbrbUt' ~Ut~UrltC 

~ruGwljwG wpmw'lrwuwubpp llw4bpbuGbpr GwjuGw4wG hwz~wr4r 
hwuwr uwp£!w~npmuGbrn~ qpwr[bgpwb llw4bpbu[! pwqLlwll.jwlflljmu bG 
qnrbw4gn~. npQ hwz~r t wnGmu pwG~nrw4wG mbrtbrr. ur2wGggGbrr. 
UjntGbpr lJ. wumrtiwGGbpr llw4bpbuGbpQ: UwljbrbuGbrr ll.jWhnLUlflWJrG 
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qnpbw4tJg[! 4wlu4.wb t uwpQW~npmllGbptJ qwpwptJLnwJtJG ~wlflubrpg, 
tJG~QwG GpwG12 !f1nl2r bG. WJGQwG qnpbw4r91:! llbb t : K-r wrctbQ[! w4.b
twGmll t WJG flbtq~mll. btab wptnwflpwllwumll Gwluwtnbumll bG ttb4tnrw-
4wnp wzluwtnwG~[!: Swppbp W(llnWflPWllwubpp hwllwp WJfl qnpbw4pg[! 
mGp hbtnUJWL wpctbQ[!' [!GqmGllwG-wtqwpwLnWJpG lJ. wGwpwtn 4wraGw
lltabpQGbpp W(llnWflrwllwubp - 4-5, 4wpwqp W(llnWfl(lWUWU - 5, llJtnwg
llwG· lJ. !O(lWgllwG W(llnWfl(lWUWU - 3-4, tqwGpp W(llnWfl(lWUWU - 4-5, 
4wraGwzWQWrp wplnWfl(lWUWU - 4, tqwhwbnGbrp W(llnWflrWUWU- 5: 

UwpQw4.npmuGbrp [!GtnpmraJwG ctwllwGw4 wGhpwctbztn t hwz4.r 
wnGb[, np flpWGQ hbprawlflnllJmll wzluwtnmll bG n! tqw4wu 5 ... 6 ctwu· 
btGbtn4. wptnwf1pw4wG qnpbnGrawgGbppg: UpLnWflpwllwup uwpQw~npmll
Gbpp [!GtnpmraJmG~g lJ. hwz4.wp4pg hbtnn, oqtn~btn4. tnb'l.b4wtnmGbppg lJ. 
4wtnw[nqGbrpg (hw~b[~wb 1.6), npnzmll bG uwrl2w4.nrml.!Gbpp qpw'l,bg
rwb lJ. wnwG<Ipu wptnwllpwllwubpp llw4brbuGbp[! hwllw<lwJG (1) 
pwGw<llJ.p: 

1tJll<iw4wG wrtnwflrwuwutJ llw4brbu~ nrnzmll b{i hbtnl!JWL 
pwGw<llJ.n4.' 

F=K·IF,, (1.131) 

nrtnb'l,' :EFn -tnbluGntnqtJw4wG uwpQw4.nrmll<ibrp qpw'l,bgpwb llw4bpbuG 
t' wnwGg hwz4.P wnGbtm utqwuwr4llwG llw4bpbun. 1.F 

K -llw4bpbutJ tqwhmutnwjpG qnpbw4pg, nr~ 4wlu4.wb t wpLnWfl
. pmraJwG pGmJrapg, tnrwGutqnrtnwjpG lltJ2ngGbptJ wn4wJm

taJmGpg, W(llnWfl(lnLtaJWG llbQbGwjwgllwG wutntJdwGtJg: 

l<mlJLWlflr~mll t GwllJwqbb[ wnwGg wrtnwflpwllwuwjtJG 4wnmg~wb-
12r qnpbwrwGGbr. btab GmJG tnwpwbQntU qtnG~b[nt bG llntntJ4 2bpuw- lJ. 
lunGw~wJtJG nbcttJl.!Gbrn~ W(llnWfl(lnLtaJmGGbr: 

1.4.1.2. "'USruus~ lJ(c)bPR'Lbr~ "'U ~"'U'LlJU'L tusbr~ 
tJU~brbU'Lbr~~ut~ur~c 

'ilwhtqwGllwG lugbrtJ llw4brbuGbr~ npnzmll bG hwz~r wnGb[n~ lltJw
ctwuwGw4 tqWhtqwG~n'l. lltabpQGbptJ QWGW4Q lJ. utJw~np uw4bpbutJ bwG
pwpbnG~wbmtaJWG GnpllbrQ: UJG wrtnwhWJLn~mll t hbtnl!JWL pwGw<llJ.n~' 

.Q 
F" =- (1.132) 

g 

nrtnb'l. ~- lltJwchullwGw4 tqwhtqwG~n'l.lltabpQp QwGw4~. 4q · 
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.Q = .QOfl, z 
.Q .z 

F(J =-0
-fl- (1.133) 
g 

nrtnb'l, ~op- 1 opnul wpLnWflp~n'l.lltabpQtJ QWGw4G t, 4q 
z- llrabpQtJ tqwhtqwGllwG tnlJ.n'l.mtaJmG~. op 
g- 1 ll2 llw4bpbutJ tnbuw4wpwp bwGpwpbnG~womraJmG~. 4q 

(hw~b[~Wb 1.2) 

'ilwtnpwutntJ llrabpQtJ tqwhtqwGllwG ctwll4btn~ qnrawpwGmll 4wqllmll t' 
wGwpwtn 4wrallwGrabpQGbrtJ hwllwp 1-2 or 
tara~wubptJ, 4wraGwznntJ hwllwp 2 op 
tqW'l,tqW'l.w4r hwllwr lltJG!lJ. 120 op 
4wrwqtJ hwllwr 5-10 or 
4wraGwJtJG tqwhwbnGbptJ hwllwp 20-30 op 
llwG4w4wG raram 4wraGwllrab(lQGbptJ hwllwp 0,5 op · 

'ilwGtJpGbptJ W'l,llwG lJ. hwumGwgllw{i G4m'l.GbptJ llw4bpbuGbp~ hwz
~wp4mll bG btGbtn~ hwumGwgllwG tnlJ.n'l,nttaJmGtJg, 1 ll2 lugtJ llw4bpbutJ 
~rw bwGrwpbnG~wbmraJmGtJg ullui4bpbutJ tqwzwrtJ gmgwGtJztJg: 

li'l,W2PWJtJG w~wqwGGbrmll lltJwdwllwGw4 tqwhtqwG~n'l. tqwGptJ 
~GflhwGmr 12wGw4~ npnzmll bG hbLnUJWL pwGw<llJ.n~' 

e[JUI) = ellj • z < 1.134) 

nptnb'l, ~~G'l- tqwGptJ ~GflhwGmp QWGw4G t, 4q 
~~~~ - op~w ~GrawgQmll W(llnWflp~wb tqwGrtJ QWGw4~. 4q 
z- W'l,WflllllwG ctwllwGw4wlltJ2ng~. op 

li'l.W2PWJtJG w~wqwGGbptJ llw4bpbu~ hwz~wr4~mll t 4wlu~wb tqwG
rr tqwhtqwGllwG b'l,wGw4tJg' w. btab tqwGtJp~ tqwhtqwG~mll t tn'l.wgn'l. 
~tJdw4mll 4wll p. btab tqwGtJp~ tqwhtqwG~mll t pbnGwp4'1.bpmll: 

w. U'l.wflllllwG w~wqwGtJ llw4bpbu~ npnzmll bG hbtnUJWL pwGw<lutJ 
oqGmraJwllp' 

.Q 
F=~ (1.135) 

g 

nptnb'l, g- W'l,WI}pllwG w~wqwGtJ 1 ll2 ~pw tqwGptJ tnbuw4wpwp bwG
pwpbnG~wbmraJmG~. 4qll.F 

p. btab tqwGtJp~ tnb'l,Wflpmll bG W'l,W2P"~ pbnGwp4'l,bptJ llb2, wtqw 
w~wqwGtJ llw4bpbu~ hwz~wp4mll bG hbtnUJWt4bptq: 
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1w2~wr4nnl bG~ wGhrwctb2tn pb12Gwr4rtbrr ~wGw4Q' 
~ 

NP =~ (1.136) 
MP 

nrtnbrt MP- pbnGwr4rtr lnWflnrtnt[a]nLGQ, 4q (hw~bL~WO 1.3) 

U~wqwGr hwJbLnt llw4brbuQ nrnzmu bG~ hbtnli.JWL pwGwal.J.n~' 
F·N 

F. = __E______£; ( 1 . 1 3 7) 
· h K·n 

nrtnbrt FP- pbnGwr4rtr llw4brbuQ, 11 2 

K- w~wqwGr llw4brbur oqUlwqnrMwG gmgwGr2 (K = 0,8) 
n- JWflntUGbrr ~wGw4Q 

'llwGrrGbrQ WrtW2flnLU tnbrtWflflbLnL hwuwr oqtnwqnrbmu bG T-547 
llw4Gr2r pbnGwr4rt. nrr ~wlflubrG bG 1080 X 885 X 1335 uu, WJG mGr 
5 rawrb~: 

UrtllwG jugr llw4brbuQ nrn2nul bG' pwquw~wtn4bLn~ w~wqwGr 
hwJI:iLm uw4brbuQ llw4brbur ~w2wr~ ~w (2,0-2,5): 

U~wqwGr junrmraJntGQ QGflntGmu bG hw2~r wnGbLn~ pbnijwr4rtr 
PWflOflnL[aJnLGQ lJ. JWflnLUGbrr ~wGw4~. ru4 Gbr~rG LWJGnL[aJnLOQ nrn2nLU 
bG hblllli.JWL 4br~' 

bw4 = l +0,1 

nrlllbrtl - pbnGwr4rtr br4wrmraJmGG t 

(1.138) 

U~wqwGr QGflhwGmr br4wrmraJmGQ nrn2mu bG hblllli.JWL pwGwal.J.n~' 

L = Fh (1.139) 
bw4 

brab ~wGrrGbrQ hwumGwGmu bG pbnGwr4rtbrr qpw, w~w jugr 
wGhrwctb2l11 llw4brbuQ 4wqumu t' 

(1.140) 
n 

nrlllbrt K- llw4brbur ~W2Wflr qnrbw~rg (2,5-3) 

irlwGrrGbrr hwumGwguwG hwuwr oqlllwqnromu bG T -480 llw4Gr2r 
pbnGwr4rt hbtnli.JWL ~wlflubrn~ (uu-n~)' LWJGmraJmGQ - 898, br4wrmraJmGQ 
- 1104, PWflOflnL[aJnLGQ - 1240: 
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OctwGflw4 2rGmraJmGGbrr llw4brbuGbflQ nrn2mu bG' bLG~Ln~ Gwjuw
qMwG Gnrubrrg. wrlllwflrmraJwG pGmrawqrrg. ow~wLrg: octwGflw4 
zrGmraJmGGbrr llw4brbuGbrr hwuwr brw2juw~nr~mu t ~brgGbL hblllli.
JWL ubb"nt[ajntGGbflQ (u2

) n~ ~w4wu' 
Lwpnrwlllnrrw -18 
U2juwlllwubGJw4- 12 
1wGflbrawrwG lJ. uwGhwGqmJg - 72 
1wGqutnr ubGJw4 - 24 
UbjuwGr4w4wG, ~brwGnrnquwG wrhbutnwGngGbr - 24 
4W[aUWJWlnntG, 4nU~flbUnf1WJrG WfllnWflflWUWU- 48 
Oflwlflnjum[aJWG ubGJW4- 18 
"L,Jmraw4wG, lllwrwJr ~whbulllGbr- 24 
SrwGu:J>nruwlllnrwJrG bGraw4wJwG - 12 
'llwGrpGbrr lflwrabraw~nruwG ubGJW4- 18 

t~u~bflrgrwJr uw4brbuQ, 4wju~wo wrlllwflrmraJwG hqnrmraJmGrg. 
4wqumu t ~wh~wGuwG G4mrtGbrr uw4brbuGbrr 10 ... 20 %-Q: 

br2wGwnm w~ui4b lllWflWJr ~whbulllGbrr llw4bflbUQ hw2~mu bG 
QUlll 4 hbrrawlflnjur hwuwr wGhrwctb2l11 l4WhWG2Wfl4r. ~whwbnGbrr 
hwuwr WJG 4wqumu t 10 0(1; lllWflWJr GJmrabr' 3 wuru. ~WlllflWUlnr 
lllWflWJr hWUWfl' 5 Ofl: 

1.4.1.3. ~1./ln"'LUU'L UrSU'lrUUUUt- UU~brbUt- ~Ut~Ur~~ 

bLGbLn~ qnrowrwGr hbrrawlflnjuwJrG hqnrmraJmGrg u. 4wrar QGflmG
uwG ctwuwGw4rg' nrn2~nLU t lllflWGu~nrlllwJrG ur2ngGbrr· W~lllngru
lllbnGbrr ~wGw4Q: brab 4wraQ lllbrtwlflnjumu bO w~lllngrulllbnGbrn~. 
~blll~ t nrn2bL flflWGg L~wguwG pwctwGumG~r llw4brbuQ· 1 W~lllngru
lllbnGr hwuwr WJG uwhuwG~mu t 72 u2

: 

1.4.1.4. ~bl..SU'\USt-1.. b~ OctU'L'lU~ tt-"Ln"~n"'L'Lbrt
UU~brbU'Lbrt-nrntn"U~ 

1wGflbrawrwGGbrQ ~blll~ t w~whn~~wo LrGbG ~whwrwGGbrn~. 
4wjup~Gbrn~. ubrtwGGbrn~. Gulllwlllbrtbrn~: 1wqmulllr ~whwrwGGbrQ 
llb4 w2juwlllnrtr hwuwr ~blll~ t mGbGwG 0,3 ... 0,5 u LWJGmraJmG: 'llwhw
rwOGbrr ~wGW4Q ~blll~ t GwjuwlllbubC bLGbLn~ 1 OflnLU hruGw4wG lJ. 
octwGflW4 W2juWtnnrtGbrr QGflhWGmr ~wGw4rg: 
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bpb Ciwjuwqb~n'l qnpbwpwCip hbppwtflnjuwJpCi hqnpmraJmCi~ upCi~LL 
so tnlhbrra t. wUJw octwCi'lw4. ~wr~w4wG LL 4bCigw'lwJpCi 2rGmraJmGGbr~ 
CiwjuwqO~nLU b(i hpuCiw4wCi WfllnW'lflW4WCi UWUCiW2bCi~p hbtn Upwup(i : 

ltbGgw'lWJpG 2rGmraJmGCibflp L1w4brbu~ hw2~wp4btru wGhpwctb2tn t 
btGbt hbtnlLJW[ Gnpubppg' [~WgwrwGp ub4 bnpw4 5 ... 7 UWfl'lnl hwuwp, 
L1b4 gGgm'l5 uwr'lm hwuwp, 1 uwGhwGqmJg 10 ... 15 uwr'lm hwuwp: 
BCigm'lGbrr tugr4r ~wlflbr~ l4btn~ t trGbG 0,9x0,9 u, uwGhwGqmJ9pCi~' 
0,9x1 ,0 u: 1wCiqutnp ubGJw4r L1w4bpbu~ nrn2btm hwuwp l4btn~ t hw2~P 
WllUb[ 0,2 U2 L1b4 UWfl'lnl hw2~"~ Gnpu~ : 

tun2nr qnrowrwGGbrr hwuwr Gwjuwtnbu~mu t pmct4btn, hwGqutnp 
qntnp LL WJLG: 

1.4.2. ursu'lruuuubri' uureu~nrn"ll\,bri' Sb'l.U~usn"uc 
Urtnw'lrwuwubrr uwr~w~npmuGbpp tnb'lwpw2tumu1.1 l.jwtnwpmu bCi 

tnbjuGntnqpwl.jwG uwp~w~nrmuGbpp [!GtnpmpJmGpg LL hw2~wpl.jpg hbtnn: 
UJG l4btn~ t I.Jwlll~wo trGr qnpowpwGp qtjuw~np hwtnw4wqbfl hbtn WJG
I.llbu, n(ll.llbuqp WUjWhn~~WO [pCibG WUjflWG~wjpG hnuJ2bfl[!, WfllnW'lflW· 
uwubrr LL WJl OpJbl.jtnGbrp lflnjul.jwUjWI.jg~wbmpJntG[!, UWfl'li.JwGg hwr
UW(l tnb'lw2wrctmu1.1 qnrowrwGp tnwpwo~n~ LL WJlG : 

U(llnW'lflWUWUbflp uw4brhun hw2~Wfll.jb[ntg hbtnn nrn2ntU bG wr
lnW'l(lW4wG uwuGw2hGJ2p uwl.jb(lbU[!, nrrg hbtnn tnb'lW'l(lnLU bG UjntGbrr 
gwGg[!' 6 x 6, 6 x 12 l.jwu 6 x 18 u 4wtu~wb qnpbwrwGp hqnpmraJmGpg, 
hwr4hrr ~wGwl.jpg , tnbjuGntnqpw4wG qnrb[!GpwgGhrr wnwCi(lGwhwtn
l.jmraJmGGhrpg: 

l.twrar qhrwu2wl.juwG qnrowr.wGGbp[! hpuGwl.jwCimu l.jwnmgmu hG 
ubl.j hwrl.jwGp, pwgwnmpJwup tun2nr l.jnuppGwtnGbpp, uwngwrwGGbpp: 
1wr4r pwp(lpmpJmG[! 4wtu~wb t uwp~wqnpnulGbrr pwpllpmraJmGpg LL 
tnwtnwG~nuJ t 3,6 ... 12 u-pg lL 'lflwGpg tt pwfl(lpp uwhuwGGbpmu (1,2 u-p 
hwpwpbpwl.jgmraJwup): 

ltwpGwr'lJmGwpbpmpJwG pntnr (lbi1Gwpl.jmraJmGCibp[! Gwjuwqbmu bG 
[WJGntpjwG lL bp4wrmpJwG hbtnUJWL hwrwpbpwl.jgmpJmGGbpnq' 1:1, 1:2 
l.jwu 1:2,5: bpGmpJmGGbrr tWJGmraJmG[! unqnpwpwr uG'lmGmu bG 
hw~wuwr24, 48, 60 l.jwu 72 u: 

Pntnr 2PfintpJmGGbpp tnb'lwpw2jumuu q[juwqnp uwuGw2bG~mu UJbtnJ2 
t pwqwl.jwCiw!W\fi[Wq hWUWUjWlnWUjuwGp WfllnW'lflnlraJWCi l.jwquwltbpUj
UWU[!, HACCP orwqpp lllwhwG2uhppG, Wl4Whn~p wGhpwctb2tn hwl.jw
h(l'lbhwJpG Ll uwCiptnwpw-hpqpbupl.j UJWhwG2Gbfl[! Ll Gnpllbfl[!, Gwjuw
tnbuft llbnGwr4mraJwG hbtnwqw ~brw4w11mguwu hGwpw~nrmraJmG[! (wp-
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tnw'lrmraJwG ~G'ltWJGmu, tnbjuGn[nqpw4wG uwp~w~npmuGb!'IP lflnjumu 
l.jwu tnl:i'lwlflntumu), pw~wrwrr tnbjuGp4w4wCi turabtnpl.jwJp UJWhwG2Gb
ppG LL wUJwhn~r 2rGwrwrmra1wG ttwu ~brw4wnmguwCi hwuwr 4wl4r
tnWL Gbr'lrmuGbpp wllw~btwqnLJG tnGtnbumu: 

Uptnw'lrwuwubpp, l4whbutnGbpp LL wJL 2rGmraJmGGbpp tnb'lw'lruwG 
ctwuwGw4 wGhpwctb2tn t hw2~r wnGbt wptnw'lrw4wCi 2rGmp]mGCibpp 
pGwl.jwCi tmJun~ w11w~b[wqnqG tmuw~nr~womraJmGn. pul.j GI.Jm'lGbp[! 
l4bln~ t tnh'lW'lflbt uwuGw2bG~p hjntUpuwjpG uwumu: bpb qnpbwpwGp 
l.jwu WfllnW'lflWUWUp [WJGmraJntU[! ubb t. WUJW wGhpwdb2ln t Gwjuwtnb
ub[ UjWtnmhwCiGbfl wGup2Wl4bU WllWUlnW'lP9 l.jwu hWUWlnW(lWO l4Wlnnt
hwGGbptnh'lW'lflb[ WfllnW'lflWUWUp wupn112 bpl.jwpmraJwup: 

Uptnw'lflwllwubrn l4btn~ t tnb'lWPW2tubt' btGbtn~ tnbjuGntnqpwl.jwG 
qnpb[}GrawgCibpp wnwGllGwhwtnl.jn~JmGGbrpg . hnu~wJGmraJmGpg: lugbrn. 
l4WhbutnCib(l[!, 2tJGmraJmGGbfl[! , npnCi~ mGbG untnpl.j 2hpuwutnpdwGwjpG 
nbdfluCibp, wGhpwdb2tn t tnb'lwi.JwJbt ppwp I.Jn'l~P tGbpqbtnpl.j bwjuubpu 
4pdwtnb[nL Cil4Wtnwl.jn~: 1puGwl.jwG W(llnW'lflWuwubppG 4P9 wGhpwdb2tn t 
Gwjuwtnbubt wptnw'l(lwllwup [WpnpwtnnppwGbp, ~W(ll4btnp, ttbi.Jtnppl.jp, 
tflw4wCiwqnpbp LL ul4wuwpi.Jn'l wGllGw4wqup hwuwp WJl ubCiJwl.jGbp: 

1wtnwl.jwqbmu ub~bGwGbpp LL Wl4WflWtnCibrp 'lWUW~nrmraJmGu 
Ujbtn~ t WUjWhn~r ul.jqpGwl.jwG qnpbn'lnL(ajntCiGbrpg upG~LL ~hfl2 hmu~r 
tnb'lw2wrctuwG wubGwltwpd nt'lpGbp[! lL l.jwGju~p 4wpp lL GpwGpg ~bpw
ll2wi.J~wb upbr~Gbpp hnu~bflp hwtnnLU[!: Ub~bGwGbpp UP2U 0'lW0 wG
gnu.TGbfl[! UJbtnJ2 t pw~wrwpbG W2juwtnWGJ2p l4W2lfll4wGmpJwG LL wG
~tnwGqmpJwG tnbjuGp4wJp UjWhwG2GbppG' hpuGw4wG wGgmuGbpp [WJ
GmpJntG[!- n~ UJw4wu 2,5 u, wGgmuGbp[! 2wrctt!n'l uwubp mGbgn'l wnwCi
(lpG wqrbqwtnGbrr UP2U- n~ l4WlJWU 1 u, wGgmuGbfl[! WllwG(lp(i ubjuw
GpquGbpp LL WUJWflWtnGbrr llr2LL. bpb 'lflWUJ2 mGbG W2juWllln'l wqpb
qwtnGhr - n! UJw4wu 0,9 u: Uwr~wqnpmuGbfl[!, npnG~ ~mGbG 'lmru b4n'l 
l4lntnt!n'l uwubr NwGGwGbp, l4Whl4wGuwG hwuwr lnWfln'lnLJajnLGGbp LL 
WJ[G) 4wpn'l bG tnb'lWPW2ju~bt ppwppg 0,5 u hbnw~npnlJaJWG ~flW, bpb 
GpwGg up2LL wGgnuJGbp !4wG: 

'lnGhrb. l4WtnmhwGGbp[!. uwG'lmtuJ2Gbfl[!, ~bpb[WI.j[! hwtnwl.jwqbp 
~flW tnb'lW'lflnLU bG UWflJ2W~nrmuGbp[! tnb'lW'lflb[ntg hbtnn: 

1.4.2.1. uur.eu'-lnrni'lll.,tr~ uttuusu1...eus~1.. q.ru:~~~~~ ~UMi'SnHJ 
UwrJ2w~npmuGbrr LL llbJ2hGwGbrr w2tuwtnwG12wJrG qrw:Pr41.1 4wq

umu bG" WJG trrt! hwUWl4WtnwujuwGbgGbtnt! tnbjuGn[nqpwl.jwG qn[lO[!G
pwgGbpp qrw:f>pl.jp hbtn: UJU 'lhl4J2nLu hnppqnGwl.jwG nt'lm qpw tnb'lW'l-
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UflUlWflflW-UlhtuGntnqpw~wG ~wrjl~ubr~ hwuwr 2flP wnw~btwqmJG 
bwtuun nrnznul bu hbUlUJWl pwGw~lJ.n~' 

GW(llll 0(1 . Kl 
Gw

11
lll = · u3/awu (1.142) 

Top 

npUlh'l tOfl- op~w uh2 hhrraw~Pntubpjl UllJ.n'lntraJntG[!, ctwu . 

SGUlbuw4wG lJ. ~bGgw'lWJjlG U\.liWUlw~Gbpjl hwuwp bwtuu~wb 2flP 
~wGw~[! nrnzmu bG hbUlUJWl pwGw~lJ.n~' 

G = K 1 · g · N u3/ctwu (1.143) 
~nCI~n f' · 1 000 

nrUlb'l' K
1 

- 2f1P wGhw~wuwrw~wtP bwtuuuwG qnrbw~jlgG t. 1 ,5 ... 2,0 
g - 1 uwrllfhbp,aw~Pntumu UlUUlbuw4wG UU!WU1W4Gb[l~ hwuwp 

bwtuu~wb 2flP12wGw4[!. g = 25[/llwflll hl:irraw~Pntunu.l 
't - hbp,aw~Pntur UJlJ.n'lmraJmG[!, 't = 8 ctwu 
N - hjluGw4wG WflUlWflflnLraJWU hbp,aw~Pntujl wztuwUlnflGbpjl 

,ap~[! . np[! nrnzmu bG hbUlUJWl pwGw~lJ.n~' 

"Lf.!ll ·n·Uil N= P P 
1900 

(1.144) 

nrinb'l P~p - hbp,aw~Pntumu WJ1UlWflJ1~n'1 u,abr~PJ2WUW4[! . ln 
n - hbp,aw~PntubflP12WGW4[! UlWfl~W ub2 
U~P- lllll.JW[ u,abri2P wztuwU1WlnWJ1nt,a]ntG[!, uwrllfctwu (hw~b[-

. ~wb 1.4) 
1900- ub4 UW[lflnL UlWflb4wG wztuwUlWU!2WJpG ~nGflG t. awu 

1w4whrqbhwJpG Gll!wlllw4Gbpjl hwuwp bwtuu~wb 211PJ2WGw4[! npnzmu 
bG, btGbtmt hbUlUJWl lllttJwtGhpjlg. ujlwctwuwGw~ wztuwtnn'l hJ1flhhwjpG 
~Pn'lbflp ~wGw4[! 5 hwlll, 2f1P bw~wm 1 ~Pn'lP hwuwp 2,5 ... 5,0 V~~: 
UGhpwctbztn t mGbGwt 211~ UIW2WJ1 hw4whrflhhw]pG GUIWUlw4Gbpjl hw
uwp 10 rnlllb UllJ.n'lmratwllp: U~wctwuwGw~ 1 ~WJfl4JwGmu ~bwtuu~jl 
5 X 5 = 25 tl~r4. pu4 10 rnlllb~ hwuwr' 25 X 3600 X 0,17= 15300 Vctwu 
= 15,3 u3tctwu: 

UwGptnWflWUlbtuGp4w4wG GUjwUlw4Gbpjl hwuwJ1 bwtuu~wb 2fl~ 
~wGw4[! npnzmu bG hbUlUJWl pwGw~lJ.n~' 

Guw[J =:La; ·n; · g; V~4 (1.145) 

nrUlbrt g- ub4 UWJ1QP 4n'1UP9 owtuu~n'12PPJ2WUW~[!. t/~p4 
. n - uwGpliiWJ1W4wG UWf112bf1pj2WUW4[! 
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a- upwctwuwGw~ wztuwUln'l uwGpUlWflW~WG UWpj2bflp oqUlW
qnpbUwG qnrow~jlg[! 

Uf1Jnwwlj 1.8 
Qrjl owtuu[! (orj1Gw4~ ~pw) uwGjllllwrw4wG Gll!wUJw4Gbrjl hwuwr 

hh UW[lJl~ wG~wGnlll[! g a n GQ~~ 
1· b"nrw4 tlJ.wgwpwGw4nG~~ tlmn 0,2 0,5 8 0,8 
2 b"npw4 [\{wgwpwG~ tlmn 0,07 1,0 6 0,42 

3 b"npw4 [l{wgwtnb'l}lllntn 0,25 0,5 3 0,375 

4 lutlpWJ~G tnb'lw4WJWGJ1Ubpmll gGgnlfl 0,2 1,0 4 0,8 
5 5WJlOWI'J.pJnlfl 0,035 1,0 2 0,070 
6 ::lmqwpwGw4nGJ1~ "'l"'l"'l bnpw4 1,3 0,3 4 1,56 

CGIJ.wllbG[! - - - 4,00 

UwGjlliiW[lWUlbtuGp4w~wG UW[lj2b[ljl ~w 2J1P ctwuwjpG owtuu[! 
~wqumu t' 

Guw£J ·3600 
Guw£J.d = lOOO u3/ct (1.146) 

OltwGflw4 4Wf1P!2Ubf1p hwuwr owtuu~n'12f1PJ2WGW~[!' 

W. hWUlW4[! [~WUW[nL hwuwr 2f1P bwluu[! npnzmu bG hbUlUJW[ 
pwGw~lJ.n~' 

g·S 
Ghwlll = 1000 u3/hbp,a (1 .147) 

nJ1Ulb'l g- 1 u2 hwliiW4[! t~wGwtm hwuwr 211P bwtuup GnruwG t, l 
S- WJ1UlWflflWUWUp uw4bpbu[!, u2 

p. UwGpU1Wf1W4wG U\.liWliiW4Gbpjl hwuwp (l~WQJ2WUlntG) 2f1P owtuu[! 
npnzmu bG hbUlUJWl pwGwi:llJ.n~' 

Gt4 = O,l· Gw11U1 u3tct (1 .148) 

1.s.1.1. ursuatou ~rusu1,sto ~to'lrU'-ILto~u~u"' ~Ut'-lur~c 
1~flf1W~tr4w4wG hwz~wr4Gbpjl ctwuwGw4 npnzmu bG tun11n~w4Gbpjl 

GbJ1J2pG tnpwuwqpb[! lJ. dGzuwG 4nrmutn[!: lvn'1n~w4jl tnrwuwqpb[! 
nrnzmu bG' btGbtn~ hnu~~ hw~wuwpw~w4l zwrctuwG hw~wuwpmujlg' 
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G = F · V tPI4.r~ (1.149) 
npUlb'l G- 2PP owtuu(}, tP/~plj 

V - 2PP hnuJ2p wpwqm~JntG(}, u/qplj (V=5 ... 14, b~b qnpbwpwG[} 
uG~mu t J2W'lWJ2WJpG 2PP qbpg, V=1 ... 2, b~b' wplilbqjwG 
2PP9) 

F- 2rwhnu12r ~bGI}wGp hwlll~wop uwljbpbu[} ltJnqn~wljp ub2 , u2 

Jr·dz 
F= 

4 
(1.150) 

npUlb'lP9 nrn2mu bG ltJnqw~w4r Ulpwuwqpb[f 

d = 1129-{Ge· ,, (1 .151) 

Culll qnpbn11 'iOUS-jl [}GUlpmu bG tun11n~w4w2wrr lllpwuwqpb(}: 

1.5.1.2. SUQ ~rt- ~U'C~UrltC 

SwJ2 2nLP[} oqlllwqnpbmu bG lilbltJGn[nqpw~wG, li1Glilbuw4wG l.L WJl 
GL4UJli1W~Gbpnq: 

1. 5GgmqGbpp hwLlwp 
2. L4.W9J2Wli1WG[} 

3. 6w2wpwGp, lunhwGngp hwLlwp 
4. 51pwpw2luP! 4blilbpnui lilbltJGn[nqpw

ywG uwpJ:lW~npmLlGbp~ hwLlwp 

5. CGI}hwGmp oqlilwqnpMwG l~wgw
pwGGbr~ onpw4Gbpp hwuwp 

- 1 gGgmrt270 l 
- 1 4q !nr hwqmulllp hwuwp 25 l 

- 1 ctwu 250 ... 300 l 

-1 ctwu 2so l 

- 1 ctwu 55 ... 65 l 

1.5.2. ltOSOJ..'lOJ.. =mt-lUPltC 

QbnGwp4rit~jntGGbpp l.L pGw4w4.wJpbpp 4brtl11W2pbp~ hwqwJ2llwG, 
lilhi\WtPntuuwG, UWJ2pllwG , wtulilwhwGuwG hwLlwr 4nlll4thJ2U ur2ngw
nm~Gbp(}, rG!L40U Gwl.L 'lrwGg hblilwqw ~\flmu[} hwl1lnt4 hnqWL11WpWOJ2-
Gbrr ~wu 2rwupwpGbpp ub2 4n!4.nul t ~nJmrtm hwllw4wrq: QbnGwr
~m~JmGGbpp 4brtl11W2pbp(} wGhpwctb2Lil GwltJGw4wG u2w4mupg hbliln 
mf1UJP44.mu t J2W'l.WQWJpG 4nJmrtm ub2: UJfll4rur hGwrw4.nrm~JwG pw
gwljWJnl~JwG l}bL4QnLU Lilh'lWI}pntll bG UWJ2pnql1lbflW4WJWGQGbp 4hrtli1W-
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2rhrr trr4. UWJ2pLlwG hwllwp, nppg hbum flpWGj;l[gGmu bG 2rwLlpwpGbpp 
Llh2: 

ltbf1li1W2Pbpp hw2~wp~(} ljwlilwpb[pU 1.4hmJ2 t b[Gb[ (}GflhwGmp 2PP 
ow~w[pg: ltnJnLflnL llh2l94.ntll bG mGUlbuwljwG , 4bGgwf1WJpG 2rbp(} : 

UplilWflpW~WG ljhflli1W2Pbrr J2WGW~(} nrn2ntU bG hblilUJW[ pwGwolm~' 

Gw11m = g · K 1 • M U3/ctwLl (1.152) 

nplllbfl g - wpmwl}pw~wG 2PP bwltJuG t llpw~np ll~bpJ2p hwLlwp (6,4 U3/lll) 
M- ctwllwjpG wpmwflpnf1w4wGnt~jntG(}, li1 
K1- qnpbw4rg t. Kj =1 ,4 ... 2,0 

SGlilbuwljwG 4hGgWflWJpG 4hflli1W2rbrr J2WGW4[} nrn2ntU bG' 

GUluUl = Ig·n·a t14.r4 (1.153) 
nplilh'l g- ublj uwGhwGqnLJgpg ULilWgwb 4brtli1W2Phrr J2WGwljG t. [lqp~ 

n - upwGuwG uwGhwGqmJgGbpp J2WGwlm 
a- upwctwuwGw4 qnpon11 uwGhwGqnLJgGbpp 4wu qnpOpJ2Gbpp 

qnpbw4pg[} 

G[]UJ'l = GW[lUl + GUlUUl (1 .154) 

CGflhwGmp ~brtl11W2pbpp J2wGw4[} 4wqumu t 90 ... 95 % [}GI}hwGmp 
2PP J2wGw4pg: 

1.5.2.1. ltb'lSUQr brt- luO'lfN.U ltUtUrt- ~t-'lrU -tlt-ltU ltUl.. ~Ut-tUrltC 

l!nJmqm lunqnqw4w2wrn4. 4hrtli1W2php(} hnunul bG pGJ2Gwhnu 4br
L4n4., wnwGg rlG2uwG, bwGpm~JwG mctp wql}hgm~JWG l11W4, npp hwuwp 
tl ltJnrtn4.w~W2WpG mGp npn2w4p ~hJ2nL~JmG: 

l!bf1li1W2Phr~ tun11n4.w4w2wrr hrflrw4.tr4w4wG hw24.wr4r ctwuw
Gw4 nrn2mu bG tun11n4.w4w2wrr L11pwuwqjlb(}, hw24.r wnGbtn4. hnun11. 
2rbpp bwltJu[!: 

l!nJnLflnL wGgmllwjpG mGw4m~JntG[} ubbwgGbtm GL4Wlllw4n4. [!Gqm
Gmu . bGQ lur'lrtn4.w4W2WPP wGgntUWjpG hw2~Wp4WJpG wqb[wgmu unli1W-
4.nrwl4hU L11pwuwqbp 4bup !Wlfmq: npJ2WG ubb t lilpwLlwqpb[!, WJGnwG 
ubo bG tunrtn4.w4w2wrr [gLlwG ubom~JntG[} : lunrtn4.ww4w2wrr llh2 
uGwgwb wqwlll UWU[} bwnWJnLU t OflW\fmtum~JWG hwuwp: 

Utul4runq, uwuGw4r flhl4J2P hwuwp [!GqmGbtn4. d L11pwuwqonq tun
'ln4.w4r 4bGI}wGp 4L11pqWOJ2p uw4hpbu[} hwqwuwp hnppqnGw4wG 
4lllpqwonr llw4bpbup 4bupG, nrn2mu bGQ lllpwuwqop ubbm~JntG[} hblill.L
JWl pwGwal.Lnq' 
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F = Goc.ll tr . d2 = GC!IJil 
2 v . 4x2 V 

d=~ 8 · GC!(Jil =1600-~GC!IJI'J llll (1.155) 
7r v v 

nrtnb'l G~~I'J- 4b'llnW2rbrp nwGwljl}, l13/l{rlj 
V - 2rP hnunp wrwqmpjntGI} (0,7 ... 4,0 llll{rlj n~ llblnw'lwljwG 

tun'lnl{wljwzwrr hwllwr. llpG~LL 8,0 ll/Llr4 - llbUJw'1w4wG 
tun11nLtw4w2wrr hwllwr) 

CuUl qous-r nGrJmGmll bGn tun'lnqwljwzwrr tnrwllwqpon: 

1.5.3. o'l-uc&>ntvn~~UL =mt:~ur~e 

OrJwtflnluntpjntG ljwUlwpl{mll t zbGnp O'lWJpG U1WpWOJ2p uwGpUlwpw
hpqpbGplji.qWjllwGGbrn pwrblwLtblm hwllwr: 

~wpp qnpowrwGGbpmll Ulb'lw'lrLtwo bG pwqllwppq 2brllwJpG uwr
nwl{~pmllGbr. nrnGn pwporwgGmll bG wrUlw'lrwllwubpp hwrwpbrw
ljwG tunGwqmpJntGI}, npn l{wlnwgGmll t pwGqnpGbrp tJGnGwqqwgn'lm
pJntGI} LL P2hgGmll t wztuwUlwGnr wrUlW'lP"'lWljwGmpJmGn: 

PwGqnpGbpp wztuwUlwGpwJpG Gnpllwl ~WJllwGGbrn w~.qwhnl{bLnt 
hwllwp wGhpwdbzUl t wGnG'lhWUl wrlr1w'lpwllwubrpg hbnwgGbl ljb'l
tnnlnl{wo OrJ[! LL WJG tf!ntuwrpGbLllwnmr LL pwrll o'lnl{, pulj MnwG wllpu
GbppG' ljw[npp:f>bpmll Ulwnwgqwo o'lnq: ~wpp qnrowpwGGbrr wrlnw'l
rwllwubpmll W[lUlWqWUll{mll bG l{Gwuwljwr LL pmGwqnp qwqbr. tunGw
qntpjntG, nrnGn wGhrwdbzUl t hbnwgGbt= O'ltJ llwnrllwG hwllwr Gwtuw
qoqmll t hnunwnwzn'l, WpUlwbbn'l O'lWlflntumpjmG: O'lwlflntumpJWG ow
qWll} (L) ~.qwJllwGwqnrqwb t o'lwlflntumpJwG hwllwljwrqr hqnrmpJwllp LL 
hwG'lruwGmll t blwljblilwJpG llbompJmG, nrG oqUJwqnroqmll t o11wtfln
lumpJwG uwpnwqnpmllGbrp QGUlpntpjwG hwzqwpljGbrtJ hwllwr: 

hLGblnq o'lwlflntumpJwG qnpowljgpg (m) LL wrlnw'lrwllwup GbrnrG 
bwqWlP9 (V), npnzqmll t o'lwlflnluntpjwG bwl{Wll} hbtnlLJWl pwGwolLnq' 

L = m · V l1 3/dwll (1 .156) 

nrtnb'l m- 4r4Gn'lnLPJWG qnrowljpg (0,3 ... 5) 
V- W[\UlW'l[lWllwup bwqWll}, l1 3 

bpGwrwrmpJwG bwqw[l} nrn2mll bG hblnlLJWl pwGwoLLnq' 

V = S ·H l13 (1.157) 
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nrlnb'l S -llwljbrbuG t. l12 

H- pwr~rmpJmGn. l1 

OrJwtflntumpJwG hw2Ltwr4r ljwUJwrllwG hwllwr 4r4Gn'lnLPJWG qnr
owljpgn I}GrJmGmll bGn' 

wpUlWI}pwllwubpp hwllwr 

ljbGgw'lwJpG llwubrr hwllwr 

G4m'1Gbrr hwllwr 
lwpnpwUlnppwGbrr hwllwr 
qwr~wUJGUlbuwljwG llwuGwzbGnr hwllwp 
qwljmmll-w~.qwpwUlWJpG LL ~nrwgllwG wpUlWrJpwllw
ubpp hwllwp 

m =3 

m=5 
m = 0,2 ... 0,3 

m =5 
m=3 

m =5 

LnqwrwGGbrmll LL uwGhwGqmJgGbrmll, nrtnb'l Ulb'lw'lrl{mll bG 3-pg 
n~ wl{b[ uwGptnwrwljwG uwrnbr. janLJlWUl[lqntll t pGwljwG O'lWtfln
tumpjntG: 

O'lwlflnlup~Gbrp I}UUl[lntpjntGI} ljWUlW[ll{ntll t I}UUl 2tJGmpJmGGbrp 
o'lwlflntumpJwG hwzqwr4r: 

OrJI} UlWJ2wgGb[nt hwllwr bw)uuqwo 2brllmpjwG nwGwlj[! nrn2mll bG 
hbtnlLJWL pwGwolLnq' 

Q=0,278·IL·p·C·~[Jb[l-twru.n) '-l.tn (1.158) 

nrtnb'l 0,278- ljSUdwllllpwl{nrpg qui-p wGgllwG qnrowljpg 
P- o'lr lutnmpJmGn (1,37 ... 1 .41 Ljqll1 3

) 

c- o'lr tnbuwljwrwr 2brllmpJmGu. Lj:Vljq 
L- o'lr owl{ww. l1 3 

~br• lwr~~~- GbrnrG LL wrtnwntJG oqtl 2brllwutnpdwGn. °C 

UGhrwdbztn qnlnr2m nwGwlju nrnzmll bG hbtnlLJWl pwGw~LLmf 

36·Q 
D= ' ljqldwll (1.159) 

r·x·TJ 

nrtnb'l X- qnlnrzm ~nrwgllwG WUUlprlwGI} (0,95 ... 0,98) 
11- oqtnw4wr qnron'lnLPJWG qnrbwljpg, 0,96 ... 0,98 
r- qnlnrzwqnJwgllwG pwnGL{wo 2brllmpJnLG[!, 4~14q (2171) 

67 



1.5.3.1. O'lU sur'l.brt- ~ut-tUrlec 

O'lWlllW(l [unl}m{w~r ~Ulpl{w~r uw~bpbU[! nrnzmu bG b[Gbtn4. O'lP 
bw[uupg (L U3/dwu) u O'lP tanLJLWUl(lb[p wpwqmraJmGpg (V u/lj_p~): ~wz
lj_wp~Gbpp dwuwGw~ o11r hnuQp wpwqmraJmG[! lllplj_mu t 4 ... 14 t.!J4p~ 
uwhuwGGbpmu: npQwG UlbflWUWU[! unUl t 0'lWlJlntup~pG, WJGQWG t.lbo t 
Gpw wpwqmraJntG[! : 

O'lWUlW(l tunfl_nlj_w~r ~Ul(ll{WbQr uw~bpbU[! npnzl{mu t hbUlUJWL 
pwGwauntJ.' 

!:.....__ ij2 F= 
3600 · V 

(1.160) 

O'lwlllwp tunllnlJ.w4r Ulpwuwqpb[! npnzl{mt.l t hbUllLJWL ~bpuf 
2 d2 

L = F · V F = !!...:..!!.._ L = !!.._"__. V d 2 = 4 . L 
4 4 n·V 

4 L I 4 L 
d=.l;· 3600 · V =~3,14. 3600 -V 

d = 1,13 · {L Ll ~wt.l d = 1130· r-z-- Llt.l (1 .161) 
~360o.V v~ 

j . :: (, ~ .5.4. Qbfl.Of-.BlJU'L ~Ut'-!UrlfC 

Sw[ll{W gmpUl ctwt.lwGw~ . LlwGwl{wGI} aubnl{w wt.lpuGbppG, W(lUlW
QpG u GbpQpG 2bpuwuU1tJdwGGbptJ UlWppbpntta]WG zGnphtJl{ Ulbflp t mGb
Gmt.l 2bpuwuU1tJdwGp 4npmuUl: bbGQbpmt.l UjWhwG2l{nll 2b(lUWUU1tJdwGtJ 
UjWh~wGuwG hwuwp 2brumra1wG ~npmuUl[! Lrwgl{mu t 2bnmguwG hw
Llw~wpqp UlWQWgGnfl_ UW(lQbptJg : 

Slbptlntta]WG ~npntUUl[! 4WU1Wpl{mu t zJlGwpwpw~wG 4nGuU1pnt4gtJw
GbptJg, wpUlwQtJG ~wlllbpJlg, 11nGbptJg, UjWUlmhwGGbrtJg, 11rur u Gbrur 
2bruwuU1tJdwGGbptJ lllwppbpmraJmGtJg: 

~bnmguwG hwuw4wrqr 2brLlwJrG hqnrmraJmGo ~bUlQ t hwllwUjw
lllwutuwGJl 2bptlw]pG 4nrmuU1Gbpp qmuwppG: 

Q20fl = IQ2.4. (1.162) 

bbGQp 2bptlw]pG 4nrmul11Gbpr hwz4.wr~o hGwrw4.nr t 4wtnwpbt 
LlpwjG WJG flb~Qntu, bpp hwjUlGp bG zJlGmraJmGGbptJ lL ~nGuUlpnt~gtJw
GbptJ tlw4bpbuGbpQ : 
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lfwraGwr'lJntGwpbpnttaJWG abnGwp~nttaJntGGbpp zpGntta!ntGGbpmu 
gwG~wLr 2b(lUWUU1[ldwG[! w~whnlj_l{mu t 2bnmguwG hwuw4wpq[l zGnp
h[ll{: nrnz UlW(lWOQGbpmu (tulllwguwG LL ~npwguwG W(lUlW'lPWUWUbpmu) 
GbpQ[lG 2brt.lwuU1tJdwG[! w~whnlj_l{mt.l t qnpon11 uwrQwl{npmLlGbrr 
2bpt.lntta]WG WG2WU1UWG zGnphtJl{: 

~bpumraJwG hwzlj_wp~[! 4wlllwpl{mu t btGbtn4 2bruwJrG hnuQbptJg LL 
UlWQwgGnll uwpQwl{npmuGbpp [!GUlpmraJmGtJg : 

b"tab hwjtilGtJ t zbGQp bwl{wm u Gpw Ulbuw4wrwr 2bflUWJpG 
pGmrawq[lpQ , ~wrbtr t hwz4.bt QGflhwGmr 2bruwJrG ~nrmulllGbpQ' 

Q2hfl =g. V ·(t(lh[l-fW[lUl) '-I.Ul (1.163) 

nplllbfl g- zbGQp Ulbuw~wpwp 2bpLlwJtJG pGmrawqppG t. (0,35 '-I.Ul/u 3
) 

v- zbGRr owl{wm. lP 
tubr• 1wrUl- zbGQr Gbpup u W(lUlWQtJG 2b(lUWUU1tJdwG[!, °C 

SntpWQWGHnt[l zrGmtaJWG hwuwr nrnzmu bGQ 2b(lUWJ[lG ~n
pmurnGbp[!: S!bptlwj[lG ~npmuUlGbptJ [!G'lhwGmp QWGW~[! hwlj_wuwp t 
pn[np ~npmulllGbpp qmuwptJG: 

Uwpl114ngp 2bruwlJlntuwGw4LlwG tiw~bpbuQ npnzl{mLl t hbUllLJWL 
pwGwaLLnl{' 

F- Q20[1 u2 
- K . ~ u - t Clbfl) 

(1 .164) 

tUl- !Uj 
fu = 

2 
(1 .165) 

nrUlbfl tu- UlWQWgGn'l. UW(lQW4.npuwG Llw4bpbutJ 2bpuwuU1pdwGG t, °C 
tubr - zbGQtJ 2bpuwuU1pdwGG t. °C 
till - UlWQ 2Pr 2hpuwuU1pdwGG t. 95 ... 98 °C 
~- ~w'l.bgl{wb 211P 2bpuwuU1pdwGG t . 80 ... 85 °C 
K- UlWQwgGn'l. uwpQp 2bpuwhw'l.nr'lw~wGmraJwG qnpbw4JlgG t 

.. (K = 9,76 '-I.U1/tl2) 

UwpUl~ngGbpp ub4gJlwGbpp QWGW~[! npnzl{mu ' 
F 

N=- hWUl (1.166) 
f 

npUlbfl f- ub4 ub4gtJwJJl UlWQWguwG uw4bpl!ntJtaG t, u2 (M..;140 uw4-
GJ1zp pm2b tiwpl114ngGbpp hwuwr t = o, 254 Ll 2

) 
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Qbnmgtlwu hwtlwp wGhpwdbztn qnlnrzm nwGw4Q npnz~mtl t hbLnlJ.
JWL pwGwlllJ.n~' 

3 6 · Q2h D= ' 11 4q1<twu (1 .167) 
r ·IJ · x 

1.5.5. QbrUUSbtulJ"ltUltU'lJ ~Ut'-I.Urlt 

Swppbp 4wraGwurabrnubpp wpLnW'lPnLfaJWG LnbjuGnlnqpw4wG qnpb
~JGrawgGbpp ppw4wGwguwu, LnbjuGnlnqpw4wG uwpnw~npmuGbpp lJ. wp
LnW'lflW4wG uw4bpbuGbpp l~wguwu , LWpnpwLnnp wzjuwtnwGnGbpp wGg-
4wguwu, pu!~bu GwlJ. l~wgnw~nwu , gugntflUbpp. zbGnbpp 2bnmguwG lJ. 
O'lwlflnjumraJWU hwuwp oqtnwqnpb~mu t ubb nwuw4ntfa)WUp 2bflUWJrU 
tGbpqpw' hwqbgwb 2flWJPU qnlnrzm lJ. Lnwn 2PP Lnbunn~: 'lpwGg wp
tnW'lflnLJUJWG hwuwp Gwjuwqb~nll 4wraGwr'lJmGwpbpmraJwG llbnGwp4m
faJntGGbpmu uwjuwtnbuqmu t 4wrauw)wtnmG: 

1.5.5.1 Sbtu't.nLnqrultm, ltUrr!!'t.brr ~uuur 
qnLnrtm· uutuur nrntnt-u~ 

CGLnp~wb uwpnw~npmuubpp ~nwnwguwG b11.wuw4pg 4wju~wb' qnlnr
zm bwjuuQ npnzmu bun hbtnUJWL hw~wuwpmuGbppg' 

tun11n~w4w~nr 1.4WULnbppqwtnnpGbpp, 4wLnrp:J>bpGbpp, !npwGngGbpp 
u pnJ.LbrGbpp hwuwr' 

D, = m·Cil ·(t2 -t,) 4ql<twu . 
r·x ·rt 

(1 .168) 

1.4WGflW1.4WLnflWUtnp!Ubpp, 4wraGwznnp lJ. ubpp hwumGwguwG ~wu
GwGbpp, LnwU4wubpp hwtlwp' 

m·C11 .lt2 -11 D = \: I 4q 2 {i'' -Ct1Jx·rt 
(1 .169) 

fapfabllw~np 1.4WUtnbppqwLnnpubpp hwuwp, hwz~p wnGbln~ 2bpum
fa]WG nbqbGbpwgpwu' 

D _ m·C11 ·(t2 -tJO,lS 
3 - ('" c ) 4q1<twu l - /lj ·X·1'/ 

(1 .170) 

npLnbll t,, t
2

- 4wrar u4qpuw4wu lJ. ~bp2uw4wG 2bpuwuLnprlwuubpQ, °C 
m- uwpnw~npuwu wpLnW'lfl"llw4wGmra)ntGQ, 4q1<twu 
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cd- (t, + t2 )1 2 2bruwuLnpnwGmu 4wrar ur2rG ·2brumGw4m-
ratmG~. Q/4q 

c- 4nG'lbGuw~nr 2brumuw4mraJmG~J , Qf4q 
i' ' - LnwnwgGnll qnlnrzm tGrawL~rwG, Q/4q 
r- tnwnwgGnll qnlnrzm 4nG11bGuwgtlwG rawnGqwb 2bflUnLfaJntGQ, 

Q/4q 
x- LnwnwgGnll. qnLnrzm !npwgtlwG wuLnpnwu~ (0,95-0,98) 
11 - 2bpuw4npmuLnGbpp qnpbw4pg (0,95-0,98) 

ltw4mmu juLnwgGnll uwpnbpp hwuwr qnlnrzm bwjuu!J hwz~wp4mtl 
bGn WJG hwz~n~. np 1 4q qnlnrzrwg~wb junGw~mraJwG ~rw owjuu~mu t 
o,35 4q qnlnrzr: 

U'l}ntuwlt 1. 9 
,wqbgwb 2PWJpG qnLnrzm gmgwGpzGbpQ 

rlG2nul , 
~b(lUWU-

tG~WLUj~W, 
C}ntn(l2nt 4nGI'}bG-

C}n(lO[!G~wgGbr U'llw lll~'OWG[!, i", ~4q uwg~w1~ 2brum-oc ~JntG[!, ~/4q 

C}ntnr2~wqnJwgmu 0,9 174,5 2780 . 103 2040 . 103 

qntnr2m 4w~UWJnLU 1,1 183,2 2787 . 103 2009 . 103 

~wl'l~ lllw~wgmu, 
UjWUlllb(l~qwg~w. 0,2 120 2710 · 103 2208 . 103 

Ulllb(l~l~qwg~w 

~WI'l~ qntn(l2~wgmu , 
2P~ U 01'}~ lllW~W- 0,3 133 2730 . 103 2171 · 103 

L.gn_tll __ __ _ r __ - -- ---- - - -

Swn 2PP bwfuup hwz~wp4Q 4wtnwpmu bGn QUln QULnp~wb wubu up 
2bruwtflntuwGw4r! w1.4wpwtnp: QbpumraJwU oqLnwqnpbUwG Wfl'lJmuw~b
umtraJwU pwpllpwguwu hwuwp, hwz~r wnGbln~ wGtumuw!Jlblr 4npmutn
GbpQ (20 %), uwjuwLnbunnl bun 95-98°C 2bpuwuLnprlwup 4nG11bGuwtnp 
~brw'lwflll 4wrauwJWLnmG upwJG ~bpwoqLnwqnror! 2bruwtf!njuwGw4r!
Gbppg: LtwrauwurabpnGbpp WfllOW'lflnlfaJWG Lnbjuunlnqrw4wu ufubUWJp hp
uwG ~pw. hwz~p wnGbln~ Jmpwnwu!Jmp w~wpwLnp wzjuwLnwunr <twuw
Gw4Q. 4wqumu bGn qnlnrzm bwfuup lJ. ~bpw'lwpll~nll 4nG'lbGuwtnp nw
Gw4p wrumuw4 QUlO hbprawtflntup wzjuwLOwGnr <twubpp: 

brab uwpnw~npmuGbpp wzjuwLnwGnp qpw:f>r4Q pwgw4WJnLU t, qn
Lnpzm bwfuuQ QUtn wnwGllpG tnbfuGnlnqpw4wu uwpnw~npuwG qmuwpmu 
bGn ppwp lJ. pwquw1.4wtn4mu upw<twuwuw4ntfa)WG qnpbw4gn~ (0,8): 
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1.5.5.2. uul..rsuru-ltti'LSU'lUSrl.. ltUrr.el..trr =muur 
q.nLnrcnt- uutuur nrncnt-uc 

SwQ 2mro wGhpwcrb2Ln t LnbtuGnLnqpw~wG uwpQw~npmuGbpp, wp
Lnwrwwuwubpp hwLnw~Gbpp l~wguwG, LWpnpwLnnppwGbpp , gGgm11Gbpp 
u l~wgj;lwLnwG 4wppj;1Gbpp, 2rGmFtJnLGGbpp 2bomguwG u O!lwlflntumFtJWG 
hwuwp: Qpp LnwQwgmuo ~wLnwpmu bG$1 bp~m pnJlbpGbpmu: SwQ 2PP 
QWGw~o npn2mu bGQ oppGw~wtflwJpG GnpuwGbpp owtuun~: 

1. UwpQw~npmuGbpp l~wguwG hwuwp LnWQ 2PP owtuuo 4wqumu t' 
G _ 0,3·M 

U.[l{.- , 4qJcr (1.171) 
rh 

npLnbll M- qnpowpwGr hbpFtwtflntuwJpG hqnpmFtJmGo. ~q 

2. SwQ 2PP awtuuo hwLnw~r l~wguwG hwuwp ~WLnW(1nLU bG WJG UjWJ
uwGn~. np1 u2 hwLnwl.(llL~wguwG hwuwp awtuulJ.mu t 5 ~q 2mp: 

S·S 
Ghwlil.[lt. =- ~q/a (1 .172) 

rh 

3. LwpnpwLnnppwGbpp GUjwLnw4Gbpp hwuwp LnW$1 2PP owtuuo 4wq
umu t' 

G
1
wp. =0,02 ·Gu.[l\.n ~q/a (1 .173) 

npLnbll n - LWpnpwLnnppwGbpp QWGW~[! 

4. ~bGgwllWJpG GUjWLnW~Gbpp hwuwp LnWQ 2PP owtuuo 4wqumu t' 

Gljbug. =0,25-(Gu.t'-l· +G1wp.) ~q/a (1 .174) 

npn2mu bG$1 LnWQ 2PP oG11-hwGmp UjWhwG20' 

G
0
u11 = Gu.tLt - + GhwuqLt. + GLJbug. + G1wp. 4qM (1 .175) 

nrn2nLU bG$1 qntnr2m owtuuo UWO[! 2PP LnWj;lWguwG hwuwp' 

m · C · (t 2 -t) 
D= 1 ~q/a (1.176) 

r·X·'ll 
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1.5.5.3. l..Utuu Q.tr\{n'l ::.>tnl..urltnt-~aul.. q.nLnrcnt- unu \{t;LU q.nt-al.. 
uutuur nrncnt-uc ultu~uul..trr Cl..srnt-~snt-l..C 

CuLn pnlnr hn11-~woGbpp qnLnr2m owtuur hw2~wp~Gbpp hpuwG ~pw 
~wqumu bGQ 11-PW owtuubpp u ~b(1W!lW(1<'5~nl1. ~nG11-bGuwLnp QWGw~p wu
tflntflp~ WllJnLUW~ W21uWLnWGQWJpG hbpFtWtflntup pnln(1 OWUbpp hwuwp: 

. Urunwwq 1. 10 

Clntnf12nt owjuur hbrpwlfln~p dwllbpQ 
hn'l~wbGbpQ 8 9 10 11 12 13 14 15 

SbjuGn[nqpwljwG 
GUjwtnwljGbpr hwllwp 

UwGrmwpwljbGgw'l.wJrG 
GUjWUlwljGbpp hwllwp 

O!lw!flnjuntpjwG hwllwp 

S!bnmgllwG hwllwp 

£:'1/lUUb"l.A~ 

CuLn Gwtuwqo~nll i5boGwp~mFtJWG hwuwp wGhpwcrb2Ln qnlnr2m 
wow~bLwqmJG owtuur (Dmax) hpuwG ~pw hbliluJWl wrumuw~pg [!GUlpmu 
bGj;l 2b(1UWJpG ~WFtUWGbp u ~L(1U bGQ qpmu ll(1WGg VlbluGp~w4wG 
gmgwGr2Gbpo: 

Urunwwq 1. 11 

q.ntnP2PWWfllllW'l· 
pniJ.wljwGntpjntG[!, 'tJw~wtGbp£!, ll3 Qw~PubpQ, llll 

lllfd 

~WF!"UWJP I 

3 g 
Lnbuw4o ~ .!. c .!. 

..c..'3 ..::1 '3 c c ~ c 

.2.c c "' c:.. c:.. 
~ C1 ..c.....c... CL c:.. 3= c -'0= c 3" o'l2_3" s ..c.. .= ~ = c:..~ 

..O..o 3C:..o c c:.. c:..£. [ 3 £. 3c- a- cT c- c:r o-1 ..0~ a.~ 

dturar-2,5-13 2,5 3,5 1,5 3,92 3645 2430 4343 

dturar-4-13 4,0 6,0 1,98 5,28 5020 2430 4343 

dtu(ilf'-6,5-13 6,5 9,0 2,43 7,38 6370 3100 4343 

'tJ'tJp -0,4/9 0,4 - 0,41 0,85 - 1118 3490 

'tJ'tJr-. IV- 0,8/9 0,8 - 0,81 1,78 - 1416 3860 

d- 1/9 1,0 1,05 1,0 1,55 4000 1550 4035 
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1.6. UUO'LUrU'LUSi''L ruSbri' ltULnri'UltU'L ~Ut~Urlt 

ljw~Gwu~bp~p ll uuwu~bpnp L4WhL4wGuwG wubGwpwpbGL4WUUl 
nbdpuGbpG wt.4whn~btm hwuwp wGhpwdbztn t dpztn [!Gtnpb[ 4ntll.4rbun
pwJpG tnbrtw4wJwG~[! ll lugbpp 4whw~npwGnn: 

UwnGwpwGwJpG uwp~w~npmuGbpG [!Gtnpmu bG 2brllw1rG hwz~wr4-
Gbpp hpuwG qpw. npnGgmu hwz~r bG wnG~wo tugbpp 2brtlwJpG nbdpu
Gbp~ ~rw wql}nrt pntnr 2bpuwhnu~bp[!: 

1.6.1. Ublt0"UU8UU'l. =\U'C~UPltC 

UwnGwpwGp bwnwJm~JWG dwtl4btn[! l.l tnGtnbuw4wG gmgwGpzGbp[! 
hpuGw4wGnul npnz~mu bG tlb4muwguwG npw4n~: 

UwnGwpwGGbpp gwG4wl4wtnbpp 2bruwJpG tlb4muwguwG hwuwp 
L4btnn t [!Gtnpbt pwpllpwrrumGw~btn GJm~bp, npnG~ mGbG 2bruwhw
rtnrllw4wGm~JwG qnpbw4pgGbpp tf!nnr wpdb~Gbp, !bG 4twGnul tunGw~m
~JmG ll odtn~wo bG up zwp~ wpdb~wqnp hwtn4wGpzGbpn~: 

~bpuwJpG tlb4muwguwG bp4wrw4bgm~JnLG[! npnz~mu t wunwG 
nG~wg~mu wptnwnpG OflP9 ~wlflwGgnrt tunGw~m~JmGpg L4W2Ull4WG~btm 
[!GI}mGw4m~JWUp, npG ppw4wGwg~mu t 4wnmg~wo~p ub2 pw~w4wG 
hqnp qntnrzwub4muwguwG zbptnp zGnphp~: ,wtnw4Gbpp ll tnwGp~w
owb4p hwuwr wGhpwctbztn t utnbrtbbt wqb[p hqnp 2bpuwub4muwguwG 
zbptnbp, npnG~ 41un![!GI}ntnbG utnnpqbtnGJW 2f1bpp ll u~Gn[nptnwjpG 
Gutn~wo~Gbpp Gbp~wtf!wGgmun: 

flrl4bu qntnrzw- l.l 2bpuwub4mur! GJm~ oqtnwqnpomu bG pptnmtlGbp 
l.l ppUlnLUWJpG uwom4Gbp, WL4W4b nmpbpnpl}. pqn[ll WJl GjnL~bp. npnG~ 
mGbG pwpllp qntnr2w~wtf!wGgbtrmra:twG l)pllwllrnrtw4wGm~JmG: ~bpuw
JpG ub4muwguwG hwuwp gwG4wtr t oqtnwqnpbbt !hf14pq~n'1 GJm~bp: 

~bpuwtlb4mur! GJm~bpp hpuGw4wG pGm~wqpp[! tnp~wo t hwqbt-
~wo 1.7-mu: · 

UwnGwpwGp L4Wtn~wo~Gbpp ll hwtnw4Gbpp ub4muwguwG hwuwp -
oqtnwqnpomu bG [gn~p GJm~bp' 4bpwuqptnwJpG 4nl4pd, lfl~wo L4bn[ptn, 
~brur4mtrtn. tuwrwuGbp: 

1.6.1.1. UbltO"UUS'l.O"l. tbPSI' =\UUSO"~SU'l. nrntn"UC 

UwnGwpwGp L4Wtnbpp l.l wnwGg llbnGwhwr4r L4Wtn~wo~Gbpp 2br
uwlflntuwGguwG gmgwGp2Gbpp L4whwG2tlnrt wpctb~Gbp[! pbp~wo bG 
wrumuw4 1.12-mu: 
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.UfZJniUW{j 1.12 
UwnfiwpwGr UjWlllbpr lL wnwfig ll\mfiwhwr~r UjWlll~WO£lGbpp 

2bpuwljmtuwfiguwfi gmgwfip2fibp(! 

bpfiwpwpntp]wG \,bp£lpfi 2bpuwulllprlwfimu 2bpuwljlntuwfiguwfi gmgwfir21!· °C 
2P2Wfintu O'lP ur2rG 

lllwpb~wG 2br-
-40 ... -30 -25 ... -20 -15 ... -10 -4 0 4 12 uwulllprlwfi[!. °C 

11,6 0,19 0,21 0,23 0,28 0,30 0,35 0,52 
(bpuwGr hwuwp) 0,17 0,20 0,23 0,26 0,29 0,33 0,47 

trwlinpntpjntli. =fwtiwfl~lnLtf cy11jwh b{i ~b(ltiwtfmfuwugtfw(i gmgw£i~2~ w(ldbp
{ibfl[J WflU1Wp~£i UfWU7bf1~, ~ulj hwfU1WflWflntU wnwCig obnCiw
hwfl{j~ UfWU1tJwhpCib[l~ hwtfw(l: 

QbnGwhwr4r UJWtn~wo~Gbpp hwuwp 2bruwtflntuwGguwG gmgwGpz
Gbp[! wGhpwdb2tn t [!GI}ntGbt10 %~n~ pwpllp, ~wG wGllbnGwhwr4 L4Wln
~wbnGbppG[!: Quwnbg~nrt up2wGg~Gbppg, ~upm4Gbppg, GwtuwupwhGb
ppg l.l WJ[ zpGm~jmGGbppg lugbpG wnwGllGwgGnrt GbrnrG L4Wtnbpp 2br
uwtflntuwGguwG gmgwGpzGbpG [!UI)nLGnul bG [!UUl tugmu Oflp 2bruwutnp
dwGp' 

Uwnbg~n'l. U1Wpwb£lnu.l Oflp 
2hruwulllrrlwG[!, °C -30 -20 -10 -4 4 12 
Qbpuwljln!I.JwfiguwG 
gmgwGr21!· '-llll/l12 °C 0,27 0,28 0,33 0,35 0,52 0,64 

lugbpp up2ll UP2UWUJWUlbflp 2bruwtflntuwGguwG gmgwGp2[! {'-!tn/u20C) 
[!GI)mGmu bG [!Utn wnwGllGwg~nrt tnwpwbJ2Gbpp pGm~wqpp' 

UwnbguwG 1.1 UJW'l.bgLiwG 

UwnbguwG 1.1 UJW'l.bgqwb pbnGbpp UJWhUjwGLiwG 

UwnbguwG 1.1 uwnbg~wb pbnGbpp UJWhUJwGLiwG 

"lwi'J.bg~wb 1.1 uwnbgqwb pbnGbpr UJWhUJwGLiwG 

Uwnbgqwb pbnGbpr 1.1 UJWI'J.bgLiwG 

"lwi'J.bg~wb pbnGbpp UJWhUjwGLiwfi lL UJWI'J.bguw(i 

\,mJG 2bpuwuU1rrlwGGbpn~ 

75 

0,23 
. 0,26 

0,47 

0,28 

0,33 

0,52 

0,58 
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1 2 3 4 5 

l.J4wr 1.1. Uptnw~rG UJWtnp ~wnmg~wb~m 
1. Sm~ pwp~g 4wnmgqwbp[!. 2. 8b~bulllb uqw11.. 3. qntnrzw~b4muwgm~. 

4~ ~bp~w~b~muwgm~. 5. Y.bp2uw4wG Llzw4m~ 

Ub~muwgGnfl 2bfltnP UJWhWG2~nfl hwutnntjalntG[! nrnznul bGg 1.177 

pwGw~up oqGntja!Wilp' . 

0 = 0,047. [-1- - (-1- + 2 0,02 + 0,5 + 0,003 + ~ '~] = 0,17 u 
0,21 23,3 0,88 0,52 0,18 8) 

Ub~muwgGnflzbptnp hwutnnLjalntG[! [!Gflmllmu bG~ 200 uu (4 2bptn 50 
utl ~wu 2 zbpUl 100 ull): ~bpuw~f1njuwGgllwG gmgwGr2P ppw~wG wpcrbg[! 

qtnGiuu bGg 1.178 pwGw~upg' 

Krop = . 1 
0 

. =0,13 '-!1!1/112 °C 
3 57+__2_ 
, 0,047 

2. Opn2bl llb4 hwp4w(ip uwnGwpwGp UJWUlqwo~p llb~muwgGnfl 
2bptnp hwutnntjalmGn: 

"lwuntwbJ2P ~wnmgqwOQ{! pbpqwo t G4wp1.2-mll: 

78 

2 3 4 5 
/ 

-

·- " " :-:>-. ~-~ . • . ·• "':. .. ... ,. . ..-"-'•_ c::;.., . " -.:::' . .:·.:.-· ..• :.;: ~.:.:·. <:;· ~=-:.,. ... ;-: 

. . . . I 
. . . . 

.' . . . . . . ( . . . . . . 
~~ ~--:-:~~ ~ ': ~ ',.;< / ' / '> 
)?- ,_,, " ~/ •:: > 'C:> -, ' / ~ ' :>~~ .~ ~-o :~7 

\,l~wr 1.2. "lwunJ.wbgp ~wnmg~wbg(! 
1. Swu~pwowo~~ cuwuwtflwpbpw!J.np Cibppuw~ (qntnrzw~b~muwgm~) . 
2. Pl:nnnub bpbuwuqw11., 3.lgn!J.p ~bp~wllb~muwgnu.l , 4. UwttJ~w!J.np 

2bp~wllb~muwgmll, 5. 'llwllllJ.wbl2~ bp~wppblllnCib UWL 

~wnmg~wbgp 2bf11!1bpp hWUIJlntjajnLU[! U 2hrtlwhWflOI1flW~WUnL~ 
JmGn pbp~wo t utnnru' 

- SwGpgwbwb~p q[wGwtflwjab
jaW~nr GbrgGw~ 

- wurwGwqnr~wb pbUlnGb 
bpbuwuqwfl 

- [gnqp 2bpuwl.lb4muwgmll 

- uwtr~wqnr 2hruwllb4m-
uwgmu 
UJWhlliwGuwG jugbpp hwuwp 
uwnbgpwb pbnGbpp hwuwp 
lllWflbgpwo pbnGbpp hwuwp 

- lllWIJl.~WOQp bp4wjapbtnnGb 
UW[ 

LnWQ pptnnulwjpG uwom4p ~flW hpflpn
qn[p s zbrtn' 81=12 uu. A.1=o.3 '-ltn/u oc 
o2=4o uu, ~=1 .4 '-ltntu oc 
4bpwuqptnb ~nlllrrl. hwuw~wJG 
hwzqwr~r A.3 (A.n)=0,2 '-ltn/u °C 

tqn[pUtnppn[b lf1fltPf1Wlli[WULnpg UW[bp 
o4=1oo uu, A.4=0,47 '-ltntu oc 
84=so uu, A.4=o.o47 '-ltntu oc 
&5=220 uu , 1.5=1 ,5 '-ltn/ll °C 

S!bpllwl\lnluwGgtlwG gmgwGrzn' K-G NtniiF 0C) uwnbgpwb pbnGbpp 
UJWhlliwGilwG lugbpp hwuwp 0,20 t. UJWflbgpwb ptmGbpp lliWhlliwGLlwG 
lugbpp hwuwp' 0,29: 

S!bpLlwtn~mjaJWG gmgwGr2Gbrn' 
wptnwgpG Llw~brbup hwuwp awr=23,3 '-ltn/I.F °C, uwnbgrwo pbnGbrr 

79 



L4Wh1..4wGllwG tugbrp GbrQpG uwl.JbrbuGbflp hwllwp o.0=7 '-1.\IIW °C, 
L4Wrtbgpwo pbnGbrp L4Wh1..4wGuwG tugbflp hwuwp' o.0=9 '-l\Il/tl2 °C: 

Ubl.jmuwgGnrt zbp\Iljl 1..4whwG2~n'l hwu\IlnLf<tJnLU[} uwnbgpwb pbnGbpr 
L4Wh1..4wGuwG tugbpjl hwuwp' 

01 =0.2 ·[-' -(-'-+ 0,012 + 0,04 +~+ 0,22 +_!_I] = 0,494 u 
0,2 23,3 0,3 1,4 0,047 1,5 7 J 

L4Wrtbgpwo pbnGbpp l4Wh1.4wGllwG tugbpp hwllwp' 
o

1 
== o,2· [3.44B-(0,043+ o,04+0,029+ 1 ,064+ o. 147 + o,111)]= o,403u 
Uwnbgpwo pbnGbrp lugbpmll ubljmuwgtlnrt zbp\Ilp pwpl'lpm[<tJmGo 

hwuGmu t 0,494+0, 1 00=0,594 u, pu4 l4Wrtbgpwo ptmGbpp tugbpmu 
0,403+0,050=0,453 l.i: ~Wp[<t \IIWUpQWOWOlj U\IIWUW[nL hwuwp L4Wf'lbg
J1WO pbnGbpp UjWhUjWGuwG lugbrmu wGhpwctbz\Il t ljw\Ilwpb[LPW9nl9P! 
[gmu: 

3. nrnzbt uup uwnbguwG lugp hwmwljp ubljmuwgGnrt zbfllllP hwu-
lilntf<tfntG[}: . 

lugmtl Oflp 2bptlwumpdwG[} -30 °C t. OflP 2112wGwrmLf3JnLG[!' mctb-
f'lWg~wo: 

~wmwljp ljwnmg~wOQ[! mp4_wo t Gljwp1 .3-mtl: 

( • ( 

f j ( ~) 

"-' ..:,; 
( · 

r . 

( t.." c 0 

· -·-·- · - · - · - · - · -·~·-·-·- · -·- · - · -

;:<, ._;//':; :, ·;:;'.~ , .. 
, ..... 

' . . /' 

3 

4 
5 
6 

t.4wr 1.3. ~w\Ilwltr ljwnmgqwb'J2[! 
1. Uw~nLfl hwU1w4, 2. PblllnGb Gw(\JWL4Wlllf1WUU1ntll, 

3. S!bpllwub~muwgnul , 4. PbUlnGb Gw(uw!J.lWl11f1WUl11nul ttb4l11J1Wl11w~w
gmgp~p hblll, 5. S!bpuwllb4muwgmu, 6. PblllnGb Gw(uwl4Wl11flWUU1mll (upon~ 

(u111wg4wo qpmGU1r 4flw 
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LtwnmgtlWOQp zbp\Ilbpp hWU\IlnL[<tJnLU[! lJ. 2bpuwh WflOpflwlJwGm[<tjntGQ 
pbptlwb bG umnpl.J.' • 

ludwG4wpwjpG pb\IlnGb 
UW[bppg' . 
UwJ2nLfl hwlllwlj 
P.b\IlnGb Gwtuwlljwlllpwummu 
S!bptlwubljmuwgmu 4brwuqrlllb 
Ltn1..4rd 
P.bmnGb GwluWL4W\Ilpwu\IlmU 
ttblj\IlpWlllWJ2wgmgr!P hbm 
S!bpuwubljmuwgmu 
P.blllnGb GwtuwlljW\IIJlWU\Ilnnl 
tupdnq tu\Ilwgqwo qrmGlllp 
hwuwp 

o1=4o uu. "-1=1 .4 '-llll/u oc 
o2=1oo uu. t...2=1 .4 '-1.\Il/u ac 
hwu\IlmruJmGG oum hwztlwrltr 
"-u=0,2 '-1.1.11/U °C 
83=100 lhl 

~wztlwr4r hwuwr hwztlr bG wnGmu UpWJU WJG 2brlllbrn . npnGQ 
qmGqmu bG ttblJ1.11J1WLilWQW9nl9P!P hblll pblllnGp GwtuwlljW\Il!1WU\IlmUpg 
pwrl'lr: 

~wlllwltr 2bruwlfln!uwGguwG gmgwGr2o' K=0,21 '-l\Il/u2 °C, ru4 2br
uw\Iltlntf3JwG gmgwGpzo o.=10,5 '-l\Il/u2 °C: 

Ubljmuwgtlnrtzbrmr L4whwG2tlnrt hwumnLf<tJmGo' 

0 = 0 2 ·[-
1
--(

0
•
04

+
0

'
1 
+-

1
- ) ] = 0 913 u 

Ill ' 0,21 1,4 10,5 ' 

1.6.2. uun~uru~~trn~lf ~trlfu~tr=mun~~trr =mtqur~c 

UGGflWUJUbrQGbpp UjWhlljWGuwG pwror nrw4 ljwr nrt t WUjWhntltlbl 
upwJG IJWilGwpwGp tugbrp OUj\IlpUW[ LL ltWJnLG 2bJ1UWJpG nbctpup flblljQnLU: 
UrubrQGbpp uzwltllwG lL UjWhUjwGuwG wnwtlbt pwrbGUjwu\Il nbctpuGbp 
U\IIWUW[nl hwuwp wGhpwctbzlll t dp21.11 oGmpb[ tugbpp LL ltnUUjflbunrwJpG 
WJ11.11WflflWUWup UWf1J2WtlnpmuGbro: 

UwnGwpwGwJpG uwpJ2wtlnrmuGbp[! [!Gmrmu bG , hjlliGtlbtntl 2bruw
JpG hwztlwr4r tlrw. nrl:! hwztlr t wnfimu tugbrmu 2hr llwJpG nbctpup lfln
lflntumruJwG tlrw Wqflnfl 2bruwGbphnumuGbr[!: s;!wGp nr UWf1J2Wtlnrmu
GbrG QUlll!1ntU bG Jntf'lWQWG~mp ltJgp hwuwr wnwGopG, 2bJ1UWJpG hwz-
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~wr4n 4wlilwpnui bG JmpwJ:!wG~mp lljWI}bg~nllzrGmraJwG hwuwp: 
1wztlr bG w12Gmu hblilltJWl2bruwGbphnumuGbrn' 

1. zpGntjajntGGbpp gwG4wl4Wlilbpp 4w12mgt{wb'J;!Gbppg' a 1 
2. urabpJ:!Gbppg l)pwGg 2bpllwJpG uzw4llwG dwuwGw4' a2 
3. WfllilWJ;!pG Ol)pg, zrGmraJmGGbpp OI)WlfmtumraJwG dwuwGw4' a3 

. 4. lilWppbp WflpjntpGbppg, zwhwqnpb'UwG dwuwGw4' a4 

1.6.2.1. SlbrUUt,tr=mun"ULbr~ SUt,ltU"lUSt-8 

8wG~WlljWU1bppg 2bpuwhnumuGbp(} npnzt{mu bG lljWlilhppg. llp2Gw
lljWU1bppg, hwl11w4Gbppg lt lljWlilt{wbQGbppg 2bruwGbphnumuGbpp qm
uwpn~. pG~UjbU Gwlt r hwzrtl WfllilWQpG lljWlilbppg lt lljWlil~WogGbrrg 
qnJwgnll 2bpuwGbphnumuGbrr. npnGg w12w2wGmu bG wpltp dwr2wqwJra
Gbpp wql)bgmraJmGpg: 

8wG4WlljWU1bppg 2bpuwGbphnumuGbf1Q npnzt{mu bG hblilUJWl pw
Gwllltnt{' 

a' 1 =K-F-(t,.,-~) (1.179) 
nplilbfl' K-G' gwG4wlljwliluwG 2bf1llw4lnllJwGguwG gmgwGpzp ppw4wG 

wrctbgG t. '-ll11/u2 °C 
F-J:J' gwG4WL4Wl11UwG llw4bpbun, ll2 

t,.,-G' gwG4wlljwliluwG wplilwgpG 2bpuwulilpdwGQ, °C 
~-G' l4WflbgtlnllzrumraJwG o'lr GbpQpG 2bpuwuU1pdwun. oc 

1wzt{wp4Gbrr hwuwp t{brgGmu bG uw12GwpwGp hwl11w4wqron lt 
4lilpt{wbJ:!Gbf1Q, npnGg t{rw UjblilQ t lilflt{wo lrGbG llJgbpp zpGwpwpw4wG 
~w4lubpn : 

Up2UWlljWU1bpp lt lljWlilbpp llw4bpbuGbpp nrnzuwG hwuwr QUI)nLGmu 
b~ . 

- WfllilWQpG lljWlilbflp bf14WflnLjajntGQ' Wf1l11WJ2PU lljWlilbpp WfllilWQPU 
llw4bpltntjjapg upG~lt GbpgpG W12wGggQ, 

- GbrgrG lljWlilbflr bf14Wf1nljajnLGQ' Wf1l11WJ2PU lljWlilbpp GbpgpG uw-
4brltnLJrar Lt Gbr£1rG wr2wGgJ2r ur2Lt. 

- lljWlilbpp pwpllflnljajnLUQ' UWJ:!nlfl hwl11w4r uw4wpl)w4rg upG~lt 
lljWlilt{wbJ2p l9UWG bpbun: 

'Tlwl}bgt{nllzrGmraJmGGbpp Gbpumu ol)p 2bpuwuU1pdwGG QGI)mGmu bG 
blfiblntl hwtlblt{wo 1.8-p liltlJwlGbrrg: 

llpntGlilp t{rw 4w12mgt{wb lt lilWJ;!Wgmgp~Gbfl mGbgnl} hwl11w4p up2nt{ 
wGgGnl} a· 1 2bruwGbrhnumuGbf1Q nrnzmu bG hblilltJWl pwGwllltnt{' 
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a·1 = l<pp·F·(tu -~) (1.18P) 
nplilbfl tu-n' qpntGlilp up2pG 2bpuwuU1pdwGG t (1 ... 3 °C) 
UJG l)blljJ:!mll, bpp hwl11w4n ~r lilWJ:!wgt{mu. 2bpuwGbphnumuGbpQ n

rnzmu bG (25) pwGwllltn~' 
a· 1 = 1: ~- F· (lq- ~) (1.181) 

nplilbfl ~- hwl11w4r 2bpllw4lntuwGguwG lljWJllwGw4wG gmgwGpzG t. 
Y.U1/u2 oc 

F- hwl11w4r llw4bpbuQ. u2 

tq- qpntGlilp 2bpuwulilpdwGQ, 17 ... 25 °C 
~ -tugr Gbpumu o'lr 2bpuwuU1pdwGn. °C 

Uw12GwpwGp lljWlilt{wb'J;!Gbpp lt WfllilWJ;!pG lljWlilbpp llw4bpltnt]jaQ 
OWI2WqWjjat{ntu t wpbqw4rg: . 

Upbqw4r OWI2WqWJjaGbppg 2bruwGbphnumuGbpn" a"' 1 (t{lil) npnzmu 
bG hblilUJWl pwGwllltnt{' . 

a"' 1=l<pp-F-At,.,p (1.182) 

nplilbfl l<pp - gwG4wl4WlilllwG 2bpuw4lntuwGguwG ppw4wG gmgwGpzG 
t. Y.U1tu2 oc 

F- hwl11w4r llw4bpbuQ, u2 

At,.,P- 2bpuwuU1pdwGGbpp wt{blgm4wJpG lilwppbpntpjntGQ. °C 

Upbqw4r dwr2wqwJraGbpp 2bpumra1wG J:!WGw4n 4wtut{wb t uwr2Gw
pwGp 'lPPl2P9 (wztuwphwqrw4wG lWJGmraJmGpg), llw4bpltmJrar pGmJrarg lt 
4nlluGnpnzmupg' QUlil wzllJwphp 4nflllbpp: · 

1wpja ~wGpJ:!wbwb4r hwuwp 2bpuwuU1pdwGGbpp wt{blgnt4wJpG 
lilWppbpntjajriLG[! 4wfut{wb t upwjG Gbp4t{wb'J;!p bpwGqpg lt 4wfut{wb ~t 
4nflllGnpnzmupg m lWJGmpJmGpg: 1wpra lilwGpJ:!wbwb4bpp hwuwp, 
w12wGg (umq) Gbp4t{wbJ:!p, 2bpuwuU1pdwGGbpp wt{blgm4wJpG lilwppbpm
raJmGn QUI)ntGmu bG 17,7 °C, pwg qntjGp Gbp4t{wbJ:!nt{' 14,9 °C: 

Y.pwGwjpG l11WGpQwbwo4b.pp hwuwp 2bpuwuU1pdwGGhpp wt{hlgnt-
4wJpG lhwppbpntjajntGQ (°C-nt{) QUflntGntu hG' 4wtut{wo wzfuwphwqpw-
4wG lWJUnLjaJntGpg. . 

hwrwtlwtrG qnlilm hwuwr 

ur2rG qnlilm hwuwp 

hJmupuwtrG qnlilm hwuwp 
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UrUlwJ:!~G UJWUlbr~ hwuwr 2bruwuUl~dwGGbr~ w~btgm~wJ~G 
UlW!1Pbl1ntfUjntG[! ~wrbt~ t [!GflntGbt (!UUl wrumuwy 1.14-p: 

UfJJnwwq 1. 14 
QbptlwuwfldwuGbpp wl{btgm4wJflu wwrpbrmraJmG~ wrww12f1G U{WU1bflfl hwuwr 

QbruwuwpdwGGbrfl wl{b[gm4wJflG mwrpbrmraJmG~ (°C-nl{) ~um 
wztuwrhp 4nrJ.I.lbf1p 4nll.llGnrnzuwG I 

tJ)wwo ~w ~Ub ~uu Ub uu ~Ub ~Utl ~I 
Uzjuwrhwqpw4wG [WJUnLJaJnLU 

4a0 5a0 6a0 40°-rg uf1Giu. 60° 
Pbwnub 5,9 8,0 9,8 8,8 10,0 9,8 11,7 5,1 5,6 0 
Lmuwl{np 
w4_wqmt 3,6 4,9 6,0 5,4 6,1 6,0 7,2 3,2 3,5 0 

_lli w ll1 q w 012 
Umq 
wqwqnq 5,1 7,1 8,5 7,7 8,8 8,5 1a,2 4,5 4,9 a 

_lli w 1114_ w 012 

,w2~wr4r dwt.lwGw4 hw2~~ bG wnGntt.l wrbqwyp dwnwqwJra-Ghrr 
2brumra-JntG[!, nr(! Gbr~w!JlwGgmt.l t UltiJGpewbwbyr nt UJWVlp up2nLt lJ. 
mGr wt.lbGwubo t.lwljbrbu[! : 

UwnGwrwGGbrr Gwfuwqbbpmt.l pntnr tugbpp hwt.lwr. wGywtu Gbpup 
2bruwuUJ~dwGpg, gwG4wUJwUluwG t.1r2n~ 01 2bpt.lwGb phnumuGbp[! 
[!UflntGmu bG wnw~btwqmJG wpdbe~ 85 ... 95 %-p iW!Jln~: 

1.6.2.2. Qbrl/U"t,br=inunt-lfLbN! PbO'l,br,...a 
uuo~urm.ua,...~ LJtU~llu~ ctul/u~u~ 

'llwJl.bguwG lL uwnbgt.lwG dwuwGwy urubreGbr~g hbnwgn11 2bpt.lm
fUJWG 0 2 ewGwy(! ywpb[p t npn2bt hbUlUJWl pwGw6unLt' 

. 1000 
Q2=fd · ~1· '-I.Ul (1 .183) 

T·3600 

npVlbJl. P.- t.lra-hrpr orw4wG umUJpG t tumg, UJ/op 
~i- ura-brer u4qpGwywG u. Llbr2GwywG 2hruwuwpowGGhrrG 

hwUWUJWUlWufuwGnJl. U1buw4wpwp tGf'UWtUJr wGbpr VlWfl
pbrmtuJnLG[! , Q/yq 

't- ura-bre~ uwnGwrwGWj~G U2W4llwG lllUnrtnLfUJOIG~. d 
1000- UJnGGwGbpjlg 4rtnqpwu~ LtbpwouwG gmgwCir21:!. 
3600- dwubpjlg ~WJfl4JwGjl LtbpwbllwG gmgwGjlz[! 
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200 Vl-pg pLUr6r VlwrnJl.nttuJWUp fugbp~ hwuwp lltubfl2~ opwywG 
UnLVlJ:!(! [!GflntGmu bG lugp UlWpnrJ.ntfUjntGpg 6 % u 8 %' w~b[p lfln~p VlW
rnrtntfUJWUp lugbrtJ hwuwr: 

Ura-brpGbp~ lllbuwywpwp tGra-wtUJrwGbpG (!UVl 2bpuwu1J1~dwGp pbp
Ltwo bG hwLtbtLtwo 1.9-mu: 

Ura-br~Gbp~ llbowuwuGntfUJnLG[! [!GflntG~mu u UJWhUJwG~nu.l t Vlwpw
Jn~. WJ'l UJWUlOWrln~ wGhpwdbzV1 t hwz~~ wnGbt UlWPWJnLt fugbp Gbpu 
pbp~nrt 2bpUnLfUJnLG[!: 

Swpwjpg 2bpt.!wGbrhnumuGbr[! nrnzmu bG hbVlllJWl pwGwtlun~' 
, 1000 

a 2 = P."' -c"' ·(t1 - t2) ( 1.184 > 
T·3600 

npVlbrt P."'-G' VlUJflWJ~ orwywG UntVlpG t. V1/op 
C"'-G' VlUJflWJ~ Ulbuw4wrwr 2brumGw4mruJntG[!, S!/~q °C 
t1·[!' llnu11gp ctwuwGw4 UlWflWJp 2hruwuV1pdwG[!, °C 
l2·[f b[Q~ ctwt.lwGwy VlW!1WJr 2UJ1UWUV1pdwG[!, °C 

SwpwJ~ QW2U pbnGbrr QW2P hwubt.lwiJl 4wqt.lmt.l t 1 0 ... 30 %, ru4 
WUJw4b VlWJlWJ~ hwuwr' 100%: 

SwpwJr UJhuwywpwr 2bpumGwynLra-JnLG[! (S!/yq 0C} [!GflntGmt.l bG 
4wtu.t.Iwb WJG Gjntpjlg, nrrg WJU UjWUlpWUIJl~WO t' 

tlJWJVlb 

uiJlLtwrwra-rtra-b 

UbUlWJl.b 

WUjWyb 

2500 

1460 

460 

850 

UwnGwpwG pbp4nrt ura-bpeGbpp 2bpuwuV1pdwG[! ywpb[p t [!GflntGbf 
UJWrtbg~wb ura-bp~Gbp~G[!' 5 °C, uwnbgLlwb ura-bpeGbppG[!' -6 °C: 'l.,wfuw
Ujbu iUJWrtbg~wo ura-breGbrr 2bruwuiJlrdwG[! [!GflmGmu bG wpVlwerG 
Oflp 2bf1UWUlllpdwGrg 5 ~ .. 8 °C gwbp: 

/' 

l:' ..; 1.6.2.3. ~brliUl .. br=inunt-lfLbr,... t,...l..nt-~nt-~t.br,... 
. O'lUcS>ntul/U~ ctUUU'l,U~ 

Oflw!Jlntumun 4rrwnmu bG qrnJwywG ywu 'lrwywG 2hruwuiJl~rlwG
GbpnLt 2rGmra-JmGGarmu' hnUJbpp u tunGwLtmra-JwG hbnwgt.lwG GUJWV1W4n4: 
UnLtnrwpwr uwnbgLtwb pbnGbr~ tugbr[! ibG Oflw!Jlntu~mu: 
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~bpuwGbphnunuJGbp[! npn2mu bG hblilUJWL pwGwlllJ.mf 

0
3 

= ~o'l ·(iUJ- i6) (1 .185) 
nplllbfl S20'\- OflWlflni\Jltnr.J. Ofljl J2WGW~G t . ~q/qp~, 

iUJ-G - W(llilWJ2jlG Ofljl ~nbuw~W(lW(l tGrawp.ljjlWG, ~~q. 
i
6
-G - GbpJ2jlG Oflll ~nbuw~wrwr tGrawtllJrwG. ~/~q: 

01111 tGrawtllJrwGbp£! qlilGqmu bG i-d flrwqpwujlg hwuwllwJG hwGl!Gw
pwpqwo ~bpuwutnjldwGGbpjl lJ. Oflll hwpwpbpw~wG junGwqmraJwG: 

Oflwlflnlu4.nfl ofltl ~0'1 (~q/4.!1~) bwj\Ju[! nrn2mu bG WJG hw2qnq, np WllJW
hnqtlll opw~w(i OflWlflnj\Jnt[itjWG pwquWlljWlfljl~nl/UjntG[! ujlG~lJ. 3 bwqwt' 

V ·n·p S2 : Oil (1 .186) . 
O'l 24 ·3600 

nplllbfl V- OflWlflnlulJ.nr.J.211GntfitjWG bwlJ.wtG t. 1P, 
n - OflWtPn!lJwGW~nLfitjWG pwquWlljWlfljl~ntfitjnLG[!, 
PO'\- Ofljl j\JlilnL[itjntG[!, ~q/u3: 

1.6.2.4. ~brUULt;r=mun"lf\.,brC tU~uq.nruUUL dUUULU4 

'tJ2qwb ~bpuwGbphnumuGbp[! wnw2wGmu bG lugbpjl tmuwqnpuwG, 
jugbpmu UW(lfl~WGg qlilGqb[nL, ttb~lfl(lW2WPdll~jl W2!lJWlilWGJ2jl, flnGbp[! 
pwgbtm hblillJ.wGnnlJ.: QbpuwGbphnumuGbpjl hw2qwp~[! ~wlllwpmu bG JnL-
pwJ2wG~mr flhllJJ2nLU wnwGlljlG: 

~brulwlibphnunullibp[! tmuw\[nrnlwli dwuwliw4 

QbpuwGbphnumuGbp~ hw2ttwr~1!' q1-G (~lfl) ~U!lilWpqmu t hb~nl.tJWL 
pwGw~lJ.n~ · 

Q1 = A·F (1.187) 

nplnbfl A-G' ~bpOnLfitJWG J2WGw4G t . npQ qnJWGmO t tmuwqnpmfitJWG 
hblillJ.WGJ2nlJ., ctwowGw4~ o~wq npmo , 1 02 hwlllw~r qpw, 1,2 

~lfl/02 

F-n' jugjl ow4bpbu[!. 02
: 

~bpuwlibphnumulibp[! fugbpmu qUJli\[nq uwpq4wlig~g 
QbpuwGbphnutlwG hw2ttwr4n' q2-G 4w~nwpqmo t hblilUJWL pwGw~lJ.nq' 

q
2 

= 350 x n ~lll ( 1.188) 

np~nbfl 350 - !p~qr4w4wG owGr w21lJwlilwGJ21l dwuwGw~ ub~ uwpflm 
~bpuwG~wlflnLO[!, ~lll 
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n- lilllJWL2~Gnt[itjWG ub2 W21uwlllnfl UW(lf'l4WGg ra~lJ.n:. 

b~GntfitJWG uh~ W2j\JWlilnfl uWpfl4WGg fit~lJ.[! [!GflntGmu bG' 4wllJqwb 
lugr ow4brbutJg, lugr uw4bpbuo urG~u 200 tJ2' 2 ... 3 owr'l. 200 u2-llg 
wlJ.btll' 3 .. .4 uWpfl: 

Qbpuwlibphnumulibp[! ttb4ll1J1W2WJ1dfl!fl w2tuwll1wue~ dwuwuw4 

~bpuwGbphnumuGbp[!' q3 npn2mu bG hblflUJWL pwGw~lJ.nq' 
q3 = 1000 N ~lll (1.189) 

nplnbfl N-[!' ttb4lfl(lW2W(ld~~~ hqnpntfitjntGG t, 4~lll 

'tJwjuGw4wG hw2ttwr4Gbrr hwuwplilbflWflplJ.nr.J. ttb4~nrw2wrdr~r 
hqnpntfitJnLG[! (4~lll) jugbpmu 4wpb[~ t unlllw4,npwlljbu [!GflntGb[. 
llJWr.tbgqwo pbnGbrr llJWhllJwGowG hwuwr 1 .. .4 

llJWflbguwG 3 ... 8 

uwnbguwG 8 ... 16 

~bpuwlibphnumulibp[! qnlibp[! pwgbtm hbUJltwuen'-1. 

UJU hw2qwp4[! 4WlilW(lnLO bG [!Ulll hblilUJW[ pwGw~lJ.r 
q4 =BF ~lll (1.190) 

nplllbfl B -G' ~bptlntfitJWG untlflJ2G t 11nGbp[! pwgb[m hb~nl.twGJ2nlJ., ~lll/tl 2 

F-n' lug~ uw4bpbU[!, 02
: 

Qbpomra,wG umlilJ2£! [!Glllpmu bG W11Jmuw4 1.15-tJg: 

Unmwwq 1.1 

S!bpuwubphnunuHibp~ 6 u pwp<lpntjaJnLU 
bf!GntfitJntGGbp mfibgnrt !tJgbpfl hwLiwp 

uhu}u so u2 50 ... 150 u2 150 u2-hQ wlJ.bJ 
"lwrtbguw(i jugbp 23 12 10 
"lwrtbg~wo tljtbpJ2Gbpfl 29 15 12 UjWhUjwGLiwu jugbp 
UwnbgLiwG jugbr 32 15 12 
Uwnbg~wo u~bp~Gbpfl 22 12 8 Ujwh1.4w(iuwu !tJgbp 

lugbpr WJL pW(lli(lnLfitJWG flblljJ2nLU 2hruwGbrhnuowG W(ldbJ2[! wGhrw
db2lil t tflnllJbt QUlil hWOWlljWlilWU!lJwG pW(lll(lnL[itjWG: 
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bwhwqnpbUwG dwuwGwlj 2bruwGbphnumuGbrQ nrn2mu bG nrl4tw 
wnw.GtljlG 2bpuwGbrhnumuGbr)l qmuwr' 

04 = q, + q2+ q3+ q4 '-1.111 (1.191) 

nrn2 qbUJQbpmu 2whwqnpouwG dwuwGwlj 2bpuwGbphnumuGbpl} (!G
f1ntGmu bG 2rGmraJmGGbpp gwG4WL4WIIlbf1p ~wnmg~wbQGbr)lg u 2rGm
ra1mGGbpp O'lw4JntumraJWU dwuwGw~ W[liilWQPU OJlP9 2bpuwGbphnumu-
Gbpp 10 .. .40 % ~w~n~: 

(1.192) 

tugbpmu UW[lQW4.nrmuubp)l bwGpwp.bnGqwbmraJnlG[! nrn2mu bG U\
liJwt lu9P llb2 WUP"'l2 2bpuwGbphnumuGbpp qmuwpml. La 

t a= a,+ a2 + 03+ o4 (1.193) 

4nUI.4[lbUnpWjpG Ulb'l.W4WJWUQp hW2~wpljwjpG gp111W[lii1Wfl[lnLfclJnLU[! 
nrn2mu bG hbiiluJWt p.wGw~up oqGm[aJWilp' 

oh := tQ ·/3 '-1.111/d (1.194) 
z 

nplllb'l. Z-[!' uwnGwpwGwjpG ubj2bUWJP W2tuWII1WGQp IIlUnll.nLPJnLGG t 
op~w QGpwgQnuJ , d (17 ... 22) 

{3-G' ljnpmu111Gbp[! hw24.P wnGn11. qnpbw4)lg ( 1, 12) 

UwnGm?JWG awtuun . np£! oq111wqnpbqmu t Ulb\lJuntnq)lwljwG 
UW[lQW4.nrnu.!Gbpp 4nll.UP9 urabpQUbpp rabrur4 U2W4llwG hwuwp, 4wpb[p 
t npn2b1 hbUluJWl pwGwllup oqGntfclJWUp' 

1 
0UI==

36
· M · c·(t1 -t2 ) · l,l '-1.111/d (1.195) 

nriilb'l. M-[!' uwrgw~npuwG Wf1111Wflfln'l.W4wGmraJmGG t. ljqld, 
c-G' urabrRP 2hpumGw4mraJmU[! , ~ljq, 
t,-Q u t

2
-[!' urabpg~ hwuwL4WU\WUtuwGwpwp uljqpGwljwG u qbp2-

GwljwG 2bpuwumpawGGbpQ. °C 

btGbtn4. mbtuGntnqpwljwG uwpgw~npmuGbpp W2tuwmwGQWJpG qpw
i>r4rg' 4wqumu bG mbtuGn[nqpw4wG UUJWII1W4Gbpp u 1.4WII1f1WU1I1p 
urabpj2Gbpp 1.4Whl4wGuwG tugb[l)l1.4W'l.bguwG hwUUJ[l UUJilUnt[ajUJU dwuUJ
jpG bw(uup UJutPn4J)l~ wrunwUJlj: Cum wrumuwljp nrn2mu bG qnpbwpwGp 
uwn(impJwG dwuwJpG wnw~btwqmJG owtuu[!, npp h~uwG 4.rw [!GIIlpmu bG 
ljnU1.4[1bUn[lWJ~G IIlb'l.WljWJWGQ: 
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1.s.2.s. Qtruu"Ltr~nunt-lfl,trr ~ut,mr~"Ltrr or.r"LU~"Ltr 

1. nrn2bl 2brnlwGbphnunu1Gbp[} pw2lu~~ uwnGwpwGr uwnbg~wb 
urabpQGbp~ l4Wh1.4wGuwG \Ugbpmu: CGmp~wb t wG4JntGwJrG tumg 470 m 
U\Wf'n'lntfcl)WUp, np)l ll)l l4WUl[} JlnL[lU t qwttlU W~UlnUbj2bGwJr hwpraw~ : 
tugr uwljbpbu[! 302 u2 t (24,4x12,4), bwb4)1 hbbwG)l pwpi'lpmraJmGQ' 6 u: 
lflwmbrr pwp~flnLfcljnLU[!, hw2~r wnGbtn~ ubljmuwgntU[!, 7,7 u t W[liilW-
QPG l4Wlflbp)l bpljwpnt[ajntG[!' 24,88 u \J. 12,88 u: ' 

tugmu o11r 2bpuwu111prlwG!! t,'l= .:.20 °C t: 011~ 2r2wGwnmra1mGQ pGw-
4wG t. 1.4W'l.bgntU[! WllWUIIlW'l.WJ~G u ur21.4WII1WJrG UWf1Ul4ngGbpr ur2n-
gmt . 

UwnGwpwGQ q111G~mu t Sw2rrmu: ~w2~wp4)1 hwuwp bGqmGmu bGJ? 
hbUlUJWLII14JwtGbp[!. up2~G mwpb4wG 2bpuwum)lrlwGQ 11,6 °C, hw2~wp-
4WJpG WJ1UlWJ2pG 2bJ1UWUIIljlrlwG[! wunwG 2f12WUnLU 35 °C: 

4wtu~wb WjG pwG~g . np 1114Jwt op~Gw4mu ub4muwguwG hw2~wr4 
~P 4wmwp~bt. 2bruw4JnjuwGguwG qnpbw4~gGbp[! [!UflmGmu bug hwuw
~wJG W11JnLUW4 1.12-)1, W[llJ\WQ~G gwUljWl4WUlbpp hwuwp hWUW1.4W-
111WU\UwGbgGbtn~ m4JwtGbp)l hbl11' Gbr!2rG 1.4W111bpr u U~2GW1.4WI11b[lp 
hwuwr ('-l.m/u2 °C). 

UrUJwgpu 1.4UJ111br 0,21 

'O'wb4br 0,20 

t.bpRrG UjWUlbp 0,28 

ur~GwUJWIIlar 0,58 

1wUJUJ4 111w~UJgmun4. 0,21 
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UflJnww~ 1. 16 

8wGljWUfWl11 
K, Y.tn/tF 

F, tF Llt, °C Q,, Y.tn oc 
urlllw12~G h 1 mu~uw1rG 
UjWlll 

0,21 192 55 2218 

Url11WJ2~G wrlLhuwG 
UjWlll 

0,21 100 55/6* 1155/126* 

Up2Gw~wtn' lugn~ 
0,58 188 0 0 

t-20 °C 

tbr12rG UjWI.Il, l)bUfr 
0,28 98 34 914 

up2wGgR 
Uwblj 0,20 302 55/17,7* 3322/1070* 
1WU1Wlj 0,21 302 21 .1332 

CGI)hwGmp lughrnt! - - - 10137 

* hWJU1W('lWJlnL~ pbp~wo bG hw~WUIWU1WUj\JWUWJ!WJl 2bJlUWUU1~0wGGbp~ U1WJl
pb[1nLpJmGGbp[! lJ. 2hf1UW GbphnunuiGbp[! W[lbqw!j~ ownwqWJiitGbp~g 

QbrllwGbphnumllGbr[! pbnGbrpg hw2~wp~nnl bGJ2 hwtlw~wUlwu
luwG pwGwcHm~: 

~bnGhrr orw~wG Gbrtlmbnuln UfWhUjwGuwG lugbr ljwqtlmtl t 6 %, 
lugbpp Ulwrmfl.mGwljmpJnLG[!' M = 0,06x470 = 28,2 Ul: 

CGI)mG~n'l. llrabr!2P 2hrtlwuU1rrlwGn' -8 °C, 11mru pbr~n'l. tl~brJ2rGn' 
-20 °C: U~brJ2r lllbuw4wrwr tG~W[~~wGbrn. npnGQ hwllWUfWUlWUiuW
Gmu bG llltlJwt 2hruwutnprlwGGbrrG. lllw~wrr tlu~ hwtlwp nG.,.mGmu bGJ2 
iu = 39,4, i~ = 0 ~~~q: 

UwnGwrwGwJpG t12w~tlwG UlUnfl.nL~JmGn' '= 24 dwu: 
U~bpJ2~ 2bptlwGbphnumtl[! uwnGwrwGwJpG U2w4tlwG [!G~wgj2nttl. 

Q = 28,2x39,4x1000x1000 = 12860 '-llll 
2 

24x3600 

1w2tlwr4r dwuwGw~ wGhrwdb2l11 t m2w11rmraJmG 11wr~Ght pw
GwMtmtl bf1wb ubbm~JmGGbrr ttrw: 

!i?bruwGbphnumuGbp[! o'lwtllnlutlnfl o.,.Pg 0 3=0, J2WG~ np uwnbgt!wb 
pbnfihrr ~wh~wGtlwu lugbp[! tbG ol)wtllnlut!mll: 

bwhwqnrbuwG ~bpuwfibphnumtlfibp[! hw2ttwrljmu bfi hwllwUfW· 
tnwultJwG pwGwa~ oqGmraJwtlp: 

q, ==1,2x302 = 360 '-llll, q2 = 350x4 = 1400'-tl.ll, q3 = 0 Y.tn, 
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Q4 = 8x302 = 2416 Y.tn, 0 4 = 4176 '-llll 

1w2~wr~~ dwtlwGw~ ~brgGmtl bGJ2 2bptlm~JwG J2wGw~n. np[! 
wG2wtn~nul t LnLuw~nrmraJmG~g' A = 1,2 '-ltnllF, jugnul w2juWtnnf1llwr'l
~wGg J2wGw~n' n = 4, tnbuw~wrwr 2brllwGbphnunu.ln l'}nGbr~ pwgmll~g' 
B = 8 '-ll11/ll2

: 

lumg[! UjWflbg~mtl t wnwutnwf1WJ~G lL GbrUjwtnwJ~G llwptn~ngGbr~ 
t1~2ngmt, tLb~tnrw2wrdr~Ghp lughrmtl lllbfl.W'lP~wb ~bG, hbllllLwpwr' 
q3 = 0: ~brllwGbrhnubr~ utnwg~wb wri)JnLGj2Ghpn qrwGg~mtl bG Wl'lJnL
uwljmll, npUjbu bwGpwpbnGt!wbm~JmG tn4JwL lug~ uwpj2w~npllwG ~pw: 

~nu~pbunr~ bwGrwptmG~wbm~JmGn ~wqumu t. gwGljw~wlllhr~g' 
100 %, tl~hpJ2~9 2bptlwt12wljuwG dwllwGw~' 60 %, 2whwqnpbtlwG 2bf1-
uwGbrhnunulGbr~g' 75 %: btlibtnt! t!brnh~2JWL~9 lL hw2t!r wnGbtnt! yn
rmutnGhrn. nGUlrmu hG ljntl~rbunr wnwt!btwqmJG bwGrwphnG~wbm
~JwG hwllwr· XMA ~wll AY tlw~G~2Gbr~: 
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. 
1 2 3 4 

4wraGwtlrabrp 
'llwrmGw4mralmG[!. % 

JnLr1il 3':?4U=h tunGw~m~1wG 

1 2 3 4 

4mJ.tJ 4WP l4WUtnb(lpqwQltwb 3,2 8,1 88,7 

2.5 8,2 89,3 

1,5 8,2 90,3 

lnli1WQnltl4 - 8,1 91,9 

UW(lUWUI)Wbltl /hWJWOI 4,0 7,8 88,2 

UUJptnw4mgwlflG 2,5 10,5 87,0 

~np wGwpwtn 25,0 71,0 4,0 

}n[llntllwqmr4 - 96,0 4,0 

Qnp ub[l 42,0 52 ,0 6,0 

Qnn 4wraGwrara!.lwti1G u~bnQGb[l 25,0 68,0 7,0 

UwbmG 3,2 8,1 88,7 

3,0 10,8 86,2 

- 8,1 91 ,9 

UwbmG~ uwbm4 10,0 14,0 76,0 

4b:Phn 
3,2 8.8 88,0 

2,5 8,1 89,4 

1,0 8,1 90,9 

8n11nintn 6,0 10,0 84,0 

rt1wctbu~w 6,0 14,0 80,0 

Uqpl)n~PIPG 
3,2 8,8 88,0 

Ug-hnn~PIWIPG tlwbnllt 10,0 14,0 76,0 

~lj_wuhn 
30,0 6,4 63,6 

25,0 6,5 68,5 

20,0 7,3 72,7 

nbhtnr4 15,0 7,6 77,4 

ui.J.lptnw4mgw)ru 10,0 8,3 81,7 

7,0 8,4 84,6 

Ubn UJWUtnb(lpqwgll_wb 20,0 7,5 72,5 

10,0 7,8 82,2 

8,0 7,8 84,2 

4Wf<tUW2nn' JnLI'JWI~ 18,0 17,0 65,0 

4~UWjnLilWI0 9,0 18,0 73,0 

wGint'l - 20,0 80,0 

QlnLil.W4wG 5,0 20,5 74,5 

ub11wGtl 2,0 22,0 76,0 
ttl w ltlm4-'lr btnfl 4 4,0 19,0 77,0 

- 21 ,0 79,0 
tnGw4wG _l.l.IWGpJl 4 17,7 78,3 

- 21,0 79,0 
«UGbctn4 » nuUJblnR 3,4 8,8 80,8 
4wnwq· ubnw4wpwq 82,5 1,5 16,0 

upflnrrw4wG 78,0 2,0 20,0 
1 2 3 4 

QlnLil.W4wG 72,5 2,5 25,0 
pmtnl:inpnnflWJpG 62,0 3,0 35,0 
~ntnqnn.JwG 82,5 1,5 16,0 
7n4niWflW]pU 62,0 1,5 16,0 
?~rllJw4wnwq. 82,5 1,5 16,0 
hW[W/r jnll'] 99,0 0,3 0,7 

~wG «Pf1bwp> 1,0 8,5 90,5 
'flwGtln' bl\bJQW(lw4wG 29,0* 29,0 42,0 

Un~btnw4wG 29,0 29,0 42,0 
·-

1ntwGnwllwG 25,7 31 ,3 43,0 

<tnnG~ 

28,0 28,0 44,0 
30,0 30,0 40,0 

rtmuw4wG 30,0 30,0 40,0 
':lbflllbn 15,6 36,4 48,0 
QwGwlu 25,0 25,0 50,0 

lnnr 
20,0 30,0 50,0 
28,0 28,0 44,0 

1wl4w4wG 27,0 27,0 46,0 
rlnu:Pnn 27,5 27,5 45,0 
PppGqw 25,0 25,0 50,0 

U ntl mq.mG p 
20,0 30,0 50,0 
22,5 27,5 50,0 

?b~p[ 4,0 36,0 60,0 
<twrGwGwltlG 8,0 32,0 60,0 
<tw[lmG 24,8 30,2 45,0 
UGWIP 16,0 24,0 60,0 

bnbq.Gwonn 
3,5 31 ,5 65,0 

25,2 30,8 44,0 
Unwq.wb 26,1 31,9 42,0 
~LU(lU 22,5 22,5 55,0 
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1 2 3 
OntflWQnLJl~ - 40,0 

~w,wo Ujwunn· SwGU1wfl 28,8 19,2 
'-ffitGw 26,4 21,6 
'lnnutpw 26,4 21,6 
b~pwlj · 25,0 25,0 
~pwqi)WU 22,5 27,5 
UpWQU 21,6 36,4 
bnlJntWf\WIPfi 19,5 45,5 

'llwflll.IW_!l.Wl( ltwpGwtnG 3,5 10,0 
Ub[l_WJUG 10,0 10,0 
'i}tn~pflfl 15,0 10,0 

luU1wg!l_wb wGwrw111 ljwp 2WQwrnll. 8,5 20,0 
lulllWQJlWO wGtntll ljwja ;IWQW(ln\j_ - 26,0 
luli1W9f1WO WGWf1WU1 4wp 2WJ!Wf1n~ U 7,5 21,0 

_ltw!l_wnjll_lj_ 
luU1WQ(lWO ubp 2WQWflntt 20,0 17,0 
UU1bflllt~qwg4wb tu111wgnwo ljwp 7,8 17,7 
UU1bpp[pqwgqwb fuwnCinl(l'lCibp' 

~U1ntw4ll1 - 'lU 3,6 8,8 
1 2 3 

Uwununljw 3,5 8,1 
Uwttl:.' 3,5 8,1 
PtmtW~lll 3,2 8,8 

VwG4w4wG 4b$flp 3,2 8,5 
VwCiljwljwG 4wtaGw;mn 15,0 10,0 
ltwpGw!lJ_u J.n_[l_ tuwnGnl(lnGbp ' 

Uwtf12 hGillJwgnpbGn4 25,0 57,8 
Uwumll14w 25,0 47,8 

<{fllllntw4ll1 23,0 49,7 
'lblllnjW~lll 27,0 28,8 
Ugfl'ln$ntwJpCi PnnGI:ln4 25,0 48,3 
tGUltllll hw4wwGbllflwJpG 6,5 23,0 

* ~w(jfl~ pwgwrl:lw4 JOUlWJUntpjntGG t, % 
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4 
60,0 
52,0 
52,0 
52,0 
50,0 
50,0 
42,0 
35,0 
71,5 
66,0 
60,0 
26,5 
30,0 
27,5 

26,0 
74,5 

84,9 
4 

87,0 
87,0 
84,0 
88,3 
75,0 

2,5 
2,5 
3,0 
2,0 
4,0 
7,5 

.=iw~b[~WO 1.2 
YwraGwurabrS2Gbpp lllbuw4wrwr ~wlipwpbnli4w~mraJntli[! (ljq-ml) 

1 lF lugp uwybrbup 4rw 

lfrabri2P wlit!wGmun 
Sbuwljwrwr 

~wGpwpbnlit!wbm-
raJmGn . ljqllF 

1 2 
Ywra tr. 'lPbUlplj 4wraGwurabrJ2 

0,5 1 lllWf1nrtmraJwli 22brn4 
200 

0,25 I UlWf1nrtntfajWii zzbrn~ 120 
0,5 I lllWf10'1nlfaJWG faW'1Wii[ab 
lnnl4rwljlibrn4 280 

1,0 I UlWpn'lnLfaJWG faWrtwGrab 
Ulnl4rwylibrn4 280 

1,0 [lllWpn'lnt(aJWU tartrab tflwrabraGbpnt! 400 
'-twraGwznn pwctGbbpwp4w~. wr4rtbrn4 475 
~4wubp umttflbrn4 ljwu pwctwljGbrn4 
0,2 1 lllWpn'lnt(aJWUp 110 

Ug~'ln~~IWJPG Liwb-m~. WU4W~b 
pwGljwGbpmJ. 0,2 1 UlWpnl}nttaJWUp 

110 

4wraGwznnwJpG L4WGpp~Gbp 
340 

4wpwq wr~rtbrn4' 

2 JWpmu 
540 

3 JWflnLU 
800 

4JWf1nLU 
1070 

1W[WO JOl'l UlW~wnGbpn4' 
2Jwpmu 

360 
.3Jwpmu 

520 
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1 2 

'llwG~p wr41lbpn~ 600 

~WLWO ~wG~pGbp 180 

'flWI\~WI\W4 
290 

luUlwgpwb 4wta 2WJ2Wpn~ 750 

Qnp 4wta ~wp4bpn~ 600 

'-iwtaGW2WJ2Wfl ~wp4bpn~ 1200 

CWJ2W[1W~Wq 
1500 

'-ibpw4r~ w11 575 

9~ 

iwtfb[tfwb 1.3 
~w2~wp4w1~G owGpwpbnG~wbmtaJmGo WI\WilflllwG w~wqwG~ lJ. 

hwumGwgtlwG G4mllGbp~ hwtlwp 

c- bp4m JWpmum{ bpbJ2 JWpmum{ 
.::r pbnGwr41lbP~ pbnGwr41lhP~ 

..t::... c:.J UlbllWI"}flUWU Ln b11 w llP u wG c::"..::;, 

.::r -
1lwGp~ Ub4 qLiu~ .:::...=.. <twuwGw4 1 1F <twuwGw4 1 u2 

3 t!L 
wG~wGmll[! 42~1l[!, 4q 1.::1 c: wlJ.wqwG~ IJ.pw wlJ.wqwG~ 

~ c::" 
~ c: bwGpwpbnG- IJ.pw bwGpw-Clc:.. 

3 IJ.wbm~JnLU[!, pbnGIJ.wbm-
5 

4q111 2 ~JmGn. 4q/u2 

blJ.~l9Wf1W4wG 50 ... 100 400 780 1180 

UnlJ.blllw4wG 12 ... 16 420 840 1260 
~n[WUI"}W4wG 

wrumuwcllt ubb 5 ... 6 410 820 1230 
wrumuwc\ulf!nJ2p 2 ... 2,3 250 500 750 

4tnp 2 ... 2,3 337 674 1011 
1ln2bjunGJwG 3,5 ... 7,5 220 440 660 
'-inuLnpnUJWU . 9 ... 12 262 524 786 
UUlbUfGnJ 5 ... 6 247 494 741 
rlmUWUlllWUJWU 

ubo 11...13 320 640 960 

lf!nJ2p 7 ... 9 360 720 1080 

rln4~np 2,0 ... 3,5 275 550 825 
YWUWUpbp 0,12 ... 0,1 41 92 123 

4 
QwGwju 4tnr 4 ... 7 400 800 -
QwGwju 4 ... 6 375 750 -
wrumuwau 

Lnn~ 4 ... 6 380 760 1140 

~WJ4W4WU 4 ... 6 375 750 1125 
UmtmqmG~ 0,5 ... 1,1 364 728 -
Pp~Gqw 1 ,0 ... 1 ,5 275 550 -
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,w~b[~WO 1.4 

ctwuwGw~~ tunznpwgttwo Gnpuhp[! ~wraGwurahrRGhp~ wpmw'lrmraJwG 
hwuwp · 

ctwuwGwljp junznpwg~wb Gnptlbfl[! 
s=J (uwpf}-UWU) upwttnl1 WfllllWJlflWUJ:!P c:.. 
c: hwuw11 hblllUJWl hqnl1nlfUJWUP -=r 
3 (lll ljwra hbprawl/lnjumu) ..t::... 

Urab11 J:!Gb 11 
~ qn[l_bw[lwGGbrtnul ~ 

3 
~ 

-:r 
50 3 100 200 

cY 

1 2 3 4 5 

Ltwra lll 
~uwqwGb11mu 4,4 2,95 2,27 

22bpmu 7,24 4,83 3,72 

l/1 w rab raG b11 mu 5,84 3,89 2,99 

'lpbU1plj Wl1lllWJli1WUJ;! lll 
rabrunulllWlllWJpG bqwGwlj 9,9 6,6 5,08 

nbqbl14.ntWI1WJpG brtwGw4 9,6 6,4 4,92 

LtwraGwznn (wl[wG'lw4wG lll · 
bflwGwG> 

J:!W2WJpG 28 18,8 14,4 

l/lwrabpwl[n11ttwb 42,5 28,4 21 ,8 

~wpGwznn 4Jwl/lm4 lll 16,4 11 8,4 

"lwGI1tJ4wJpG qwGqttwo U1 46,8 31,2 24 

~wpGwznnwJpG UjWU11~4Gbl1 U1 68,8 34,4 26,4 

taral[wubr lll 
J:!W2WJpG 18,7 12,4 9,6 

l/lwrabrawl[npttwb 28,1 18,8 14,4 

"lwrtL4Wrtw4 (pwaw4Gb11mu) lll 125,6 86,6 59,8 

"lwGp11Gb 11 U1 

tunzn11 186 134 108 

l/lnl2r 165,5 119,3 96,1 

WrtW211WJpU 59 57,5 49,2 
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1wt/b[t/Wt!T 1. 7 
QbpLlwLlbljmup~ GJmpbpp hpLlGwljwG pGmpwqpp[! 

Qbpllwhw'l.nr-
flWljwGntjajWG 

'l,jntp hw2l{wpljwJpG t~WUlW4[! 
gmgwGf121:!· '-!Ul/Ll 

oc 
S!bnllw LlbljmuwGtmrabp 

'lln[pUUlppn[WjpG tPiltPPW- 0,047 
u.nwuUltJg uwtbp ljh[!-h 
lfn2Ul ~nLf1ntpbUlwGpg 0,041 
LflrlflrwUJtwuUl lja-1o1 
'tJmJG[! [gnl{f144'1-311 0,047 Pntnr gwGljw~- 1 

'llntrl{rGr lRL n r PflWJ r (j WUlbpp, UjWUl-
tPfltPflW~[WUUl . l{wbQGbrr 2br-

41liU-1 0,035 Llwtlbljmuwgtl-
41liU-2 0,047 wGhwLlwp 

flbqn[Wjf1G :pbGnt:PnpLlW[flbhp-
flf19 tPfltPPW~[WUUl 'l~lj-1 0,058 
'1,4-2 0,058 
,WUQWJUWgl{wc ljn2Ul UW[b[l 0,080 .. . 0,093 
Sn~wuw[bJl 0,080 ... 0,093 'tJbpQpG L4WUlb-
:btJpnntllUlwuwtbn 0,15 .. . 0,19 pp, Llf12Gw-
P22wl{n[1 pbUlnGf1g UW[bp 0,15 L4WUlbpf1 ljw-

nmgl{wbQGbpp u 
"lbp[pUlWI)nUI)n'l.f19 UW[bp 0,078 ... 0,087 

hwUlwljGbpr 
Llbljm-uwguwG 

hwUWJl 
lfbpwLlqjllllwJrG 4nUJflrl 0,17 ... 0,23 

lflwllll{WbQGbpp, 4>QWC UjbntllUl 0,058 .. . 0,080 
4>Qwb tlbnur4mtllll1 0,087 ... 0, 100 

hwlllwljGbpp 

,wlllf1ljwl{np fuwpwu 0,19 
LlbljmuwgLlwG 

'-!wnbLflR.WJhG fuwnwu 0,29 
hwuwr 

q.ntnr2wLlbl muwGtmrabr ' 
,wlllpljwjpG wu:PWJlll 0,75 ... 0,85 
'tJwtlrawt~G p~Ulmu 0,18 -
PnnmwG 

-~--

- Q,29 . ._&35 

llO 

4 ,~11nn~qn1 0,29 .. . 0,35 . 5 · "l~wu~G 0, 14 ... 0, 18 
6 fln !Q_ bJl nl!!l_ 0, 14 .. . 0, 18 -

b~GwGJntta 
1 QbpLlwLlbljmur~ wupbuUlw-

0,093 ... 0, 130 _gbLlbGUlWJ~G UW[bp 
2 UupbuUlwgbLlbGUlwJrG J3f1f3b'l-

0,35 Gbp u UW[bp 
3 PbUln(i 

1,0 ... 1,4 4 br4wrapbUlnli 1 ,4 .. . 1 ,6 
5 l!rll_muw1WMW~ 0,32 6 tuw 11RWJl b 2_Wll.Y._ W _QR 0,93 .. . 1,30 
7 tubgbQwp 0,46 ... 0,70 8 Sm.:J> 0,46 ... 0,58 9 luwpwLlwpbUlnG 0,46 ... 0,70 10 8btlbGUlWJPU U~W'l 0,88 ... 0,93 11 l!tl_w__q 0.46 ... 0 fiR 

Ill 



~w~bt!fwa 1.8 

4wraGw- u uuwurabp~p uwnGwpwGwjpG u2w~uwG nbdpuGb(l[! 

Urabll~P uwnGw(lwGwJpG u2w~uwG nbctpup 6fl2U1 [!GlllpmraJmGn (2bll
tlwulllp6wGn. junGw~mraJnLG[!, OllP 2Wpctl.iwG wpwqmraJntU[!, urabr~r Gwju
Ull!~WG u ~br2GwljwG 2bpuwuU1p6wGGbp[!. uwnGwpwGwJpG u2w4uwG 
lllUn'lnLFtJntG[!) ljwpun11 flbp t luwrtnuJ urahp~p pwp3p npwljp l4Wht.4wGuwG 
u ljnpmuU1Gh11r 4116WlllllwG q.n,..omu: ~hpuwuUlpowGp r2bgmun u o'lr 
2wrctuwG wpwq.mraJwG jupuUl pwp3pwgmun ramn bG lllW[pu 2 ... 3 wGq.wu 
wpwqwgGbtl4WrtbguwG u uwnbguwG nGrawg~[! uwnGwpwGwjpG ll2w4uwG 
jugbpmu, [!Gil npmu G~wqhgGmu bG urabr~P ~npwgmun 25 ... 35 %-n~: 

Uup l4W'lbgmll[! upwuUlpowG b11wGwljn~ ppw~wGwg~mu t jughpmu, 
- 4 .. . -5 °C 2hruwuU1powGmu, o11r 2wrctuwG wpwq.mraJmGn ljwqtlmu t 
1 ... 2 u/~, 12.~.16 ctwu (lllw~wrr uup hwuwp): 

bpljWUU1p6wG brtwGw~p 'lbUj~nLU upu[! UjWrtbg~mu t -10 ... -12 °C 2bp
uwulllp6wG mGbgn'l_ jugbpmu, OllP 2WflOUWG:..wpwq.mraJnLU[! 1 ... 2 u/~ t' 
6 ... 7 ctwumu (lllw~wpp uup hwuwr): Uju flblij~iuu uup 2hruwulllp6wG[! 
G~wqmu t upG~u 15 °C: lfiWI}bguwG br4rnrll WUUlpOWU[! rrw~wGwg~mu t 
uup UjWhUjwGuwG jugbpmu (upG~UjW'l_bgmu) -1 ... -1,5 °C 2bruwulllp6w
Gmu I Oflp zwrcttlwG wrwq.mraJntU[! 0,1 ... 0,2 u/~, 15 ... 17 ctwu (nrn2 Ull{jW[
Gbrfl hwuw3wJG 1 0 ... 12 ctwu): 

UwnGwpwGwjpG uzwljuwG bGrawr~~nrt uup 2hruwuU1p6wG[! hw~w
uwp t 37 °C, flu~ UjW'l,bguwG ~bp2mu' 4 °C: O'lfl hwpwpbpw~wG tunGw
~mraJmG[! 90 ... 95% t: 

lflwlllpwulllp uuwurabr~l! (br2f14b'lbG, Grpbr2fl~Gbr. uwpflbt4wGbr. 
junqWL4ntj\JU1) l4Whl4WG~nuJ t 10 ... 12 °C-mu 2 ... 3 Op, pulj Ur1L2ntj\l[!, pwu
UlntpUWU upG~u 15 °C, 1 0 ... 15 OplllUnf}ntftt]Wlip: 

l'ln~Gp tlpu[! ~wrb!P t L4WrtbgGhtlughrmtl 1 o (15) dwu~w [!Grawg~mu 
2 (4) dwu' ramGb[Gbpmu (W12W2flG litP~I! ~bpwpbp~nui t hw~bppG. PW'lb
ppG, pulj Lflwljwq.obppGn' uwqbppG u hGflljwhw~bppG): 

lugbrnul Oflp 2bruwUt.npdwG[! -1 °C t. hwrwpbpw~wG junGw~mraJm
Grf 90 %, umlll~ q.nron'l urabp~p 2brtlwulllp6wG~' 30 °C, uwnbg~n'l tlrabr
J!pG~' 4 °C: 

Uup uwnbguwG upw:j>wq bl}wGwlj[! uup ~nuppGwUlGbpp uwnGwpwG
Gbpmu flrw~wGwg~mu t jugbrmu, OllP wrwq. 2P2WUW12nL!itJWUp, Oflp 2br
UWUlllpdwG[!' -30 °C: UwnbguwG nGrawgf2(} UlUnul t 24 ctwu: Umlll~ qnpbn'l_ 
uufl 2bpuwuU1pdwG[! 37 °C t, l)ntpu bljnrJ.pG[!' 12 °C: 'l...ntjG l4WJUwGGbrmu 
bG UpU[! uwnbgGmu PW2!ur~ uwnGwrwGGbpmu, mp UntUl~ q.nron'l uup 2br-

112 

UWUUlpdwG[! hw~wuwn t 8 °C, t1U4 'lntru b~n'l uupG[!' -18 °C: U2w4llwG 
lllUn'lnt~jntG[!' 20 dwu: • 

(c}n~Gp upu[! uwnbgGmu bG jugbrmu, mr 2bruwulllpdwGQ -30 °C t: 
UntU1(2 q.npbn'l uup 2b~uwuU1pdwG[! 4 ... 0 °C t, uwnbgGb[ntg hbllln' -15 °C: 
UwnGwpwGwjpG u2w4uwG lllUn'l_m~JmG~ ljwju~wb t OllP 2wpduwG pGmJ
raflg, tlup Lflwrabraw~npnLUpg, OllP n~ hwpljWI)p[l 2P2WGwnmraJwG jugbpmu-
16 (20) ctwu, brab upu~tflwrab~w~nr~wo t tflwJUlb wr4'lbpmu: 

l'ln~Gp uup hwlllwJrG uwnbgtlwG 'lbllj(2ntU jugbpntu Ol)p ntdbrJ.Wg~wb 
2P2WGwnmraJwG [!UiitWjQ~ wrwq.wGmu t u UlUntU t 5 (7) ctwu, ~Gil nrmu, 
uwnGwpwGwjpG U2W~1LU[! Lilwr~mu t ran~Gp GwjuGwljwG 25 °C 2bpuwu
lllpdwGpg: 

· 4wrwq.~ uwnbgGntu bG jugbrmu, ol)p 2bruwuLI1pdwG[!' -30 °C, 24 
dwu~w ~Grawgnmu: 

!J~b!l[!, nrnGQ tflu:fab!itw~nr~wb bG Ulii~WilWP'l!itb Wll~'lbrmu, UjWh
l4WU~ntU bG -0,5 ... ·1,5 °C o'lfl 2bruwuU1pdwGp lllwlj (wr4'lbrn ~bG 
2112~mu): brp 3~br~ IJ!WhnuJ bG tPWJUlb wplj'lbrnul, nrnG~ UjWhUjwGuwG 
2fl2WGmu 2fl2ntU bG, o~ 2bflUWUU1pdwG[! 4wrbtfl t fl2bgGb[ upG~I.L -2,5 °C: 

Uwnbg~wb pbnGbn[! junphmr'l t Ulp~mu l4Whbt jugbrmu, nrUlb'l OllP 
2bpuwuU1pdwGn hw~UJuwr t -20 °C, hwpwpbpwljwG junGw~mraJmGn 4wq
tlmu t 80 ... 90 %: Uu~. tluwurabr~r u pn~Gp tlup l4WhL4wGuwG jugbrmu 
GUjWlllw4whwrtlwr t 14whl4wGbt 100 % o11r hwrwpbpw4wG junGw~mra
JmG: Urabr~l! umlii~ t q.npomu UjWhUjwGuwG jugbp hpuGw4wGnul -8 °C 
2brumpJwtlp: lflw'lb9~1UO pbnGbrfl UjWhUjwGuwG 2bruwuU1pdwG[! 4wtu
~wo t urabr~r Ulbuwlj~g: 

lftlu[!, bGrawurabrJ:lf u UjW'l_bg~wo ran~mGGbp~ UjWhUjwGnul bG -2 °C-mu, 
Ol)p hwrwpbrw4wG ~nGwl{mraJmG~ hw~wuwr t 90 %, br2fl4b'lbG[!, 
WL4nttuU1Gbp~ 0 °C ljw~-8 °C, o11r hwrwpbrwljwG tunGw~mraJmG[! 75 ... 78 %: 

4wrap. ubpp. ljwp(wrara~wjpG urabrJ!Gbrfl UjW'l_bguwG jugbrmu Ol)p 2br
UWUU1p0WU[! ljwqumu t o °C, ljwpGw2nnp UjWhUjwGuwG hwuwr' o .. . -2 °C, 
bp4wrwlllu UjWhUjwGuwG flbUjQntU -18 °C, hW[WO JnL'lflG[!' -30 °C, UjW
GprGbppG~' -4 .. .4 °C, ljwrwq.p ljwpowllli.L l4WhUjwGuwG u l4WI}bguwG 
11bumnul' -12 ... -15 °C: 
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· ~wtfbttfwo 1.9 
U,abpQGbrr 1.11buw4wrwr tGrvwtl14rwGbrn 1.11wppbp 2bruwul.lltJtiwGGbpnui 

Upbpj;1Gbpr 1.11buw4wpwp tGrvwtl14rwGbp[! <4~14q) 

Upbpj;1 
llpbpJ;1Gbpr 2bpllwul.llrtiwGGbpmll 

-20 -18 -15 -12 -10 -8 -5 -3 

Swlj_wpr uru. 
0 4,6 13,0 22,2 30,2 39,4 57,3 75,3 rantntG 

nttuwrr uru 0 4,6 12,6 21,8 29,8 38,5 55,6 74,0 

tunqr uru 0 4,6 12,2 21,4 28,9 34,8 54,4 73,3 

Uuw1rG 
0 5,0 13,8 24,4 33,2 43,1 62,8 87,9 bGpwupbpj;1 

~ill - - - - - - - 227,4 

Ubpw4wpwq 0 3,8 10,1 17,6 23,5 29,3 40,6 50,5 

UGwpwlll 4wra 0 5,5 14,3 25,2 32,7 42,3 62,8 88,7 
UwbntG, -
4b~rP 

- - - - - - -
rap~wubp - - - - - - - -
~wpGw2n11 · 0 9,4 26,8 41,2 53,2 63,7 85,9 103,0 

'llwGrr - - - - - 1,3 5,5 11 ,3 

Ubpntgj;1WJrG 
0 7,1 19,7 34,8 46,9 62,4 105,3 178,8 UfW'l,UfW'l.W4 
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Urvbpj;1Gbrr l.llbuw4wrwp tGrvwtUfrwGbp[! <4~4q) 

Urvbrl2 upbpj;1Gbrr 2bpuwu1.11rtiwGGbpmu 

-2 -1 0 1 2 4 8 10 

Sw~wrr uru. 98,8 185,5 232,2 235,5 238,2 245,5 248,2 264,5 
~n!ntG 

ntluwpr uru 95,8 179,5 224,0 227,0 230,0 236,3 249,0 255,3 

tunqr uru 91,6 170,0 211 ,8 214,7 217,8 224,0 235,8 241,7 

UuwJrG 109,6 204,0 261 ,0 264,5 268,3 274 ,3 289,2 296,0 
bGpwu~bpj;1 

~m 230,2 233,8 237,0 240,0 243,3 249,8 262,4 268,7 

Ubpw4wpwq 60,4 91 ,6 95,0 98,8 101,4 106,5 121,4 129,8 

UGWflWI.Il 
111,2 184,2 317,8 322,8 326,8 334,4 350,7 358,5 

4w~ 
UwbmG, 

0 3,2 8,0 15,9 31,4 39,4 - -
4b~rr 

rap~wubp . - 0 3,8 5,9 13,0 29,3 36,8 

~Wf'VUW2nl2 - 192,6 299,1 302,2 205,5 313,0 326,9 334,0 

'llwGrr 14,3 16,7 19,7 22,7 25,2 31,0 42,3 47,7 

Ubpntgj;1WJrG 
221,0 224,4 227,4 238,0 234,0 240,9 254,4 264,0 

UfWfl.UfW'l.W4 
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Urabp~Gbpp VJbuwljwpwp tGrawtl4rwGI:ip[! (4~14q) 

Ural:irg U[abp~Gbpp 2bpuwumpdwGGbpmu 

12 15 20 25 30 35 40 

Sw4wrr upu, 
270,8 280,4 296,8 312,0 329,0 345,0 361,0 

ran~mG 

n~juwpp upu 261,4 271,2 286,7 301,8 314,0 334,0 349,8 

IUnqp upu 248,2 256,8 272,5 278,7 301,8 317,8 332,2 

UuwjpG 
302,2 312,8 330,6 348,0 366,0 . 384,0 401,0 

bGrawurabr~ 

Qm 274,4 284,4 300,0 316,2 331,5 347,5 362,7 

Ubpwljwpwq 138,6 155,3 182,8 204,2 221,4 240,0 253,6 

UGwpwm 
366,0 378,0 398,0 418,0 437,0 458,0 477,0 

4wra 
UwbmG, 

47,3 59,0 78,6 98,4 118,0 
4b~pf1 

- -

rarattwubp 44,4 55,2 73,7 95,8 110,6 - -

~wraGw2nn 344,3 351,5 369,4 ~87,2 404,7 - -

'llwGpp 53,2 61,5 75,7 89,6 103,8 - -
UbpmggwjpG 

267,9 277,8 294,8 311,0 328,0 344,6 361,4 
t.4Wf1UjWf1W4 
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qLn~tu 2 

liU~ Ur'lSO~LUPbrO~(c}SUL :Jbfl.LUrlfO~(c}SO~LLbr~ 

Ur'lSO~LUPbrU lfUL LUtuU qun~li 

2.1. uu~ ur'lant-lJUPbrnt-fclSU\1 :JbOlJUr4nt-fclSnt-lJlJbr~ 
'lUUU4urqnt-uc 

Uu~ WflflJnLGwpbpm~JWG ~bnGwp~m~JmGGbp[! pwctwG~mu bG h~uGw-
4wGmu hb111ll.JWL Wfli11WflflW4wG nLrJ.rJ.~WOnL~JWG" 

1. Unp~~ Wf1UlWflJ1Wllwu (u~wGr}wGng)' 4bGr}wG~Gbp~ lt ~n~mGGbp~ 
GwfuGw4wG u2w4uwG hwuwp; 

2. UwnGwpwG' unp~~ WflUlWflllWUWUn~. WJU111brJ. 4WU1Wfl~nLU t ~bG
flWG~Gbp~. ~rl!nLGGbp~ unp~ lt Urlfl~~g U111Wg~wo u~bp~Gbp~ ~WhlllwGmu 
~WrJ.bg~wo 4wll uwnbg~wo ~rlw4mll; 

3. Uu~ ~nup~GwUl· wGwuGw~whw4wG hmu~~ (uu~) 4nll~Lb~u ll2w4-
uwG, ~G!~bu Gwlt uGGflwll~bp~Gbp~. 111bfuG~~w4wG lt p<f24w4wG G2wGw-
4m~JwG Wfli11Wr}flWG~Gbp~ ~WUlflWUUluwG hwuwp; . 

4. !'an!Gw4nGp~GwUl· ~n!mGGbp~ lt rlwqwrGbp~ 4nll~Lb~u u2w4uwG, 
u~bp~Gbp~ Wfli11WflflnL~JWG hwuwp (bfl2~4brJ.bG, ~~uwi>wpp~~WUlGbp, 
~whwonGbp); 

5. Uu~ ~bpwu2w~uwG qnpowpwG' uu~ ~nu~lb~u u2w~uwG, u~bp~Gbfl~ 
wp111Wfllln~JWG hwuwp (bfl2~4brJ.bG, ~~uwi>wpp~4wU1Gbp, ~whwbnGbp): 

2.2. ursu'lrnt-fclSUlJ m~~:;rua~lJ ~ut~ur4c 

2.2.1.'-tbl..'}U"Lt>l..brt- l..Uiul..UltUl.. U'CUltUUl.. UrSU'}rUUUUt> Ul)brUSt>l.. 
=tUt'-lUrltt- Ubl)n'}t-ltUl.. 

Unp~~ WflUlWflflWUWU~ u~bflWJ~G hw2~Wfl~~ hwuwp h~u~ t OWrlWJnLU 
Gwtuw111bu~wo WflU1WflflW4wG hqnpm~JnLG[!, np[! Ulfl~mu t llb4 hbp~w
lflntumu nu4npn~ uu~ WflUlWflflnL~JWG ~wGw4n~ 4wu unp~~ bG~w~w 
~bGflwG~Gbp~ qLfuw~wGw~n~: 

1mu~~ lt ~WUlflWUI11~ u(abp~~ ~wGw4[! npn2~mu t hblllll.JWL 
pwGw~ltn~· · 

U~ = Un ·100 
U I 

n 
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(2.1) 

np111br].' U~ - 4bGflwG~Gbp~ 4bGr}wG~ qwGq~woG t. 111 

Un - nu4npn~ uu~ qwGq~WO[!, 111 
Un - nu4npn~ uu~ b[J;!~ hW2~Wfl4WJ~G GnpuwG 4bGr}WG~ qwGq

~wo~ G4w111uwup, % (hw~bL~wo 2.8) 

~bGflwGnL hw2~wp4wJ~G qwGq~wO[! tun2nr bru~bpw~np 4bGflwG~Gbp~ 
hwuwp 4wrbL~ t [!Gr}mGbL 350 4q, uwGp brJ.2bpw~np 4bGflwG~Gbp~ 
hwuwp· 40 4q, funqbpp hwuwp' 100 4q: 

Unp~~ bG~w4w 4bGflwG~Gbp~ qLfuw~wGw4n hbp~wlflnfumu npn2~mu 
t hb111ll.JWL pwGw~ltn~· 

Q9 =U~/Uq, (2.2) 

np111brJ.' Q9 - 4bGr}wG~Gbp~ qLfuw~wGw4G t. qtmfu, 
U~ - 4bGr}wG~Gbp~ [!GflhwGmp 4bGr}wG~ qwGq~wO[!, 4q, 

Uq - llb4 qlfu~ qwGq~WO[!, 4q: 

UJG flbummu, bpp GwfuwqouwG wnw2wflpwG~n~ 111p~mu bG 4bGr}w
G~Gbp~ qtfuw~wGw4n lt flllWGg 111buw4Gbp[!, nu4npn~ uu~ ~wGw4n Jmpw
~wG~mp 111buw4~ hwuwp npn2~mu t hbUlll.JWL pwGwMmf. 

q .u . u ~ . ~ 
u = I? q n (2.a) 

n 100 ' · 

npUlbrJ.' Un- nu4npn~ uu~ bL~~ hW2~Wfl4WJ~G GnpuwG t 4bGr}WG~ qwGq
~wo~ G4wllluwup, %: 

~bGr}wG~Gbp~ unp~~g UUlWg~wo ~U2W4~wo hmu~~ ~wGW~[! (bG~w
u~bp~Gbp, WrJ.~Gbp, WflJnLG, rlwp~whmu~. nu~np) nrn2~nLU t hb111ll.JWL 
pwGw~ltn~· 

U=U~·un/100, (2.4) 

npUlbrJ.' un- U14JWl hmu~~ bu;!~ GnpuwG t ~bGflwG~ qwGq~wo~g. %: 

· UJG flb~~mu, bpp hw2~wp4~mu t hbp~wlflnfumu 4bGr}wG~Gbp~ 4bG
flWG~ qwGq~wo~g UUlWg~nrJ. nu4nrn~ uu~ bL~~ GnpllWJn~ WpUlW'lfl~"rJ. 
~WUlflWUUl~ u~bp~~ ~wGw4[! unp~~ WflUlWflflWUWUnLU, W~W ~b111~ t 
oq111~bL (2.4) pwGw~lt~g: 

Op~Gw4' fl~~LnUWJ~G Wr2W2WflflWG~n~ GwfuwUlbu~mu t llb4 hbp~w
lflntumu u2w~bL 50 qlmtu tub~. 80 ~mtu funq (wnwGg u2w4uwG), 100 qlmtu 
Ub~: 
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bpb ~WlllflWUlll~ upbrp~ pwGw~O hw2Ltwr~qnul t hnlllJ2~9 Gwtuw
lllhuqwb Gnruwlll~qwJ~G llln~nuGbr~g~ 11LJJ2L!Wfl~Q ~wlllwpqnul t hblllUJWL 

pwGw~llnq· 
U

11
=Uh·uh/100

1 
{2.5) 

n[llllbrf U
11 

- ~WlllflWUlll~ tlpbfl~~ qwUClqwbG t~ ~q ~ 
Uh - hmtlp~ qwGqqwbQ, ~q. 
uh - tlphr~~ htP~ GnrtlwG hnl~~~g . %: ~ 

Urlilwflrwtlwu~ hqnr',~~JwG hw2ttwr~o 

YbUflW- ur2ru 
cOilhwGmp nu4n-

~wGw41! ~ 
~~(j'lwGp rmt tlur 

GpGbpp q.p I hWUl . 
qwGqqw- qll'Oqqwb[!, b[j2[!. 

UlbUW4(! b[!, Uq, 4q lf~. 4q Un,% 
/ 17500 

lubY 50 350 
47 

lunq 80 100 
"'" 8000 62 

4000 40 
UbY 100 40 / 

CGflW- 230 
zesoo -

ubGn 
-

r .-

Uf1Jntuwl{ 2. 1 

iqnpmra-
JntG[! , 

Ul/hbpp 

8,225 -~ 
4,960 
1,600 

14,785 

,mll12P u UJWlllflWUlllp Llphrpr hLil2~wr4uwG WflflJmGpGtrr hwuwr 
(JmrwnwG!Jmp wplllWflpwllwup hwuwr ll!nwGllpG) GUJwUlw~whwpuwr t 
~wqllbt Wl'l.JnLUW~ ~ nplllbfl Uj0lllj2 t wplllLiJhWJlllb[ hnLUj2p lllbUW~Q~ hmllnp 
btnr GnruwG (%)~ UJWlllpwulllp Llptrnr ~ll!Gw~o htrrawtlJntumu u flflW ht
lllwqw oqlllwqnrbUwG nLflflnLPJntGQ: tlpLllWflflnL[aJWGG wGhpwctb2l11 lllW
J1WJP l1 odwGr}w~ Gjntpbpp {Wfl

1 
[WpwU· l11WJ1W, Ujplllw~) hw2qwp~Q ~w

lllW[lqntu t UltUWL upbfl!2P hwuwp uwhJwGqwb o<twGr}W~ Gjntpbpp owtuup 

GnruwGbrnf hwllwllw]G hblllUJWl pwGLil3llbpp. 
O<twGflw~ GJmptrr hwuwr· uoct =tJ~ · 'Uoct I (2.6) 

nrlllbfl' uoct- odwGflw~ Gjntpbpp ow~uP GnpllwG t~ %: 

SwrwJp hwuwr· ~Ul = u 11JsUI(htLJLI1) (2.7) 

nrlllbfl' SUI - UlWflWJP lllWflnflnL[ajnLUU tl ~q: 
UpbrwJpG hw2qwr~r ~wUlwpuwG htLlllwr l4whwG2Llnfl hw2Ltwr~wJpG 

GnruwGtro Ghr4w1wgqwb tG 2.1 u 2.e "Llll!btl!woGtrmu: 
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2.2.2. =:tbr~uca>ntui" , or•m, uuu'-l.u b-t sur-tu ll~bruai"t. =iUt-turtt . 
Ub~ htrpwtfmtur hwtlwr tlpbrwJ~G hw2ttwr~r ~wlllwrmtl~g hbllln 

~blllp t ~WlllW[lb[ tlpb[lWJ~G hw2Ltwr~ orqw, UWJ2Uptlnu.! owGrwpbnGqwb 
wtluqw u lllwrqw hwuwr: 

1 O[lqW tlpb[lWJ~G hw2qW[l~Q ~WlllW[lb[nL hWUW[l hb[lpwtlJnjup hwt!W[l 
~WlllW[lqwb llpbflWJ~G hw2qwr~Gb[1p Wflr}jntGj2Gb[lQ pwqllWUjWlll~mll bG 
UWJ2U~llmll bwGrwpbnGqwb orqw W2luWlllWGj2WJ~G htrpwtlJntutrr 
12wGw~nq: • 

'lpUJ[ntlWJ~G Gwjuwqbp hwllwr GUjwlllw~whwpllwr t QGr}ntGbt 2 
htrpwtlJntu: 

UwJ2upllmll bwGpwpbnGqwb wlluqw hw2Ltwr~ ~wlllWflbtm hwllwr 
wlluqw W2luWlllWGj2WjpG O[lbflr j2WGW~Q pwqllWUjWlll~qmll t OflqW hbp
pwtlJnlubp~ J2WGw~nq: U2luWlllWGJ2WJpG orbfl~ j2WGW~Q ~wrbt~ t QGr}ntGbt 
25-26 or' hw2Ltr wnGbtnll "! W2luWlllWGJ2WjpG UlllnGw~wG OflOfl[! : 

Swrb~wG LlpbflWJpG hw2ttwr~ ~WlllWflbtm hwllwr hw2ttwr~qmll t 
lllllJW[ WfllllW'lflWUWUr ubqnGWJUnL[aJWU qrw~r~o: OflUjbU Ofl~Gw~· Llnrp~ 
WfllllWflflwllwup hwllwr ~wrttr t oGflmGbt hhlllUJWL qrw~r~D· 

Uf1Jntuwl{ 2.2 
UbqnGwjGntpJwG hw2L!Wfl~Q 

swrr~ Uupul 1 2 3 4 5 6 7 8 9 10 11 12 
% N 

100 % - 4 6 6 7 7 8 9 12 16 15 10 

CuUl Wl'l.JnLUw4r . uwnurumll bwGrwpbnGqwbntpjnLUQ 16 % t : 
Swrqw W2luWUlwGnwJpG hbppwtlJntutrr nwGw~o nrn2qntll t hblllUJW[ 

pwGwllllnq' 

n .n 11 .100 Oil W > 

nUIWil~ = o/ollWJ1U 
(2.8) 

n[llllbfl' fl0 1l - uwpupumu bwGpwpbnGqwb orqw hbppwtlJntup nwGw~G t 
(n=2), 

nwll - uwnurumu bwGrwpbnGqwb wuuqw W2luWlllwGnwJpG 
ortrr pwGw~o~ 

%11 w11
u - uwpupumll bwGpwpbnGqwbntpjntGQ 1 %:. 

Ubp oppGw~mu w2tuwUlwGnwJpG opbpp nwGw~o ~trGr' 
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2·25-100 
nlllW(l~ = = 312,5:::::313 hbp~: 

16 

Swp~w u~bpwj~G hw2~Wf14 yWlllWflbtnL hwuwp hbp~wlflntu~ u~b
pllij~G hw2~wpy~ Wfl'lJnLG~Gbp(! pwqUWUJWlllyntu bG lllWfl~W W21uWlllWG
~WJ~G hbp~wlflntubr~ ~wGwyn~: 

lJ~bpwJ~G hw2~wp4~ wr'lJnLG~Gbp~ h~uwG ~rw ywqu~mu t urabrw
J~G hw2~wpy~ wu~J!nlfl~~ W'lJnLUWy: 

U11Jnwwq 2.3 
lJ~bpWj~G hw2~wpy~ wulfln~Jl~~ W'lJnLUWY 

1 hbp~ .. yq Swp~w 
UG~wGntll[! hwuwp, 4q 

2.2.3. trt~ltt;'lbl.~, luO~U"lOt-luSl.br~ b'-tlt~UU:bUPr~ltUSl.br~ 
~nr.u.e~. OdUVlUlt 1..snr.~tr~ t'-1. "lusruus~ u~tr.e~ ~Ut'-I.Urlt 

bJ12~~brtb(i~ WJ1lnWrJ.J1nLpjWCi hw2l[WJ1~ 

bf12r4bqbGtJ hwuwr htJuGwywG LL octwG'lw4 hmll~r hw2~wpyGbp[! 
ywtnwp~mu bG JnLf1WJ2WG!Jmp tnbuwyr hwuwp wnwMtJG: ,w2~wr4r hw
uwp. nputbu htJUJ2, [!fi'lntG~mu bG tntlJW[ tnbuwy~ hwuwr hWUl11Wlll~Wb 
pwflW'lflWlllnllu[! ([!ulll tnbjuGtJywywG utWJllwGGbrr) l.L utwtnpwutnr 
u~br~r bt~r unruwG: 

1. ITlwhwG2~nq htJllGwywG hmllJ2tJ J2WGWy(! npn2~mu t hbtnl.LJWL 
pwGw3l.Ln~. · 

B 
A= - ·100, (2.9) z 

nptnbq' A - tntlJW[ lllbuwytJ hwuwp llby hb[l~Wlflnjumu UJWhWU2~nq 
hntllJ2r [!G'lhwGnl(lJ2WGwyG t. yq, 

B - UJWlll[lWUllltJ U~bpJ2~ J2WUWy(! uby hbp~wlflnltJmu , yq, 
z - UJWlllpwullltJ u~br12r bt~r GnpuwG hmu12r9. % (hwuwt'lwJG 

hw~bt~wb 2.1 0-~): 
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2. ,~uGwywG hmu~tJ WJGWy(!, (!Ulll UU~ lllbuwyGbp~ (lllW~Wfl~ 2LW
qwtn~wb, tunq~ . 0WP1..4 l.L WJ!U), nrn2~nLU t hbtnl.LJWL pwGw~l.Ln~. 

D= A · P (2.10) 
100 . 

nptnbr).' D - UJWhwG2~nq1by tnbuwy hmu~~ ~wGwyG t uby hbp~w
lflntutJ hwuwp.4q. 

A - h~uGwywG hmu~~ [!G'lhwGmp ~wGwy(! uby hbp~w~Jlntu~ 
hwuwp. yq, 

P - 100 yq hmllJ!~ Jb2 mtlJwL tnbuwy~ uu~ ~wGwyG t· (!Ul11 pw
flW'lflWtnnllu r. yq: 

3. UqtJ l.L hwubuntGJ!Gbrr J!WUWy(!. npn2~mll t ~b[l(! G2~wb pwGw3l.Ln~. 
urwJG p -r wpdb~(j Wfl~ ywu hwubumGJ!GbptJ J!WUwyG t 100 yq hmu~~ 
ub2. yq: 

4. Sw~wptJ l.L junqtJ nuynpmJ. uu~ J!WUWY[! nrn2~mll t hbtnl.LJWL 
pwGw~l.Ln~. 

A= D·100 
z (2.11) • 

nptnbq' A - utwhwG2~nq ww~wp~ ywu ltJnq~ nuynrn~ uu~ ~wGwyG t 
uby hbr~w~J!n~mu, yq, 

D - l11W~W[ltJ ywu lunq~ 2LWqwtn~Wb uu~ J!WUwyG t uby 
hbp~wlflntumu. yq, 

z - l11W~wr~ 4w~ junqr 2LWqwlll~Wb uur btJ2r Gnpuw(j t 
nuynpn~ llutJg, Yo: 

OptJGwy' 1 hbp~wlflnjun~ GwltJwtnbu~mu t Wf1l11W'lflbt 1000 yq utJpn
qwywG bf12r4: lflwtnrwutn~ u~brQ~ btJ2r! hmu12~9 (hwuwaw,G 2.1 o hw
~bt~wbr) 101% t: 

w. ,tJuGwywG utwhwG2~nrt lflwlflmy hmu12~ J2WUWy(!'. 

- 1000 ·100 - 934 5 ,, . 
A- 107 - ' '1CJ· 

p. lflwhwG2~n'l.lllW~WptJ ~lllUU~ J2WUWy[!' 
6 = 934,5 . 35 = 327 1 ,, . 

ll1 100 • 'iCJ· 
q. ITlwhwG2~nq wq~ J2WUW4(!. 

c =934,5·2,2=206 ,, : 
Wrt 100 ° '1CJ 

123 



~WUWl4WUlWUjuwG Mm~ hw2~W[l~~mu t Gwu uGwgwb hmu~r u 
hwubumG~Gbpj1 r,1wGw~n: 

~j1uGw4wG hmuJ:1p, w11r I.L hwubumGJ2Gbpp hw2tlwr4Gbrn fltlUunuwJpG 
GwfuwqbnuJ Gbr4wJwgqmu bG W'1Jmuw4r IIlbUJ?nq: 

bp2fl~Gbpp hwuwp ~WrtWfi~Gbpp [!UU'If1nL~jntG[! 4WU'IWf1~ntu t btGbtnl! 
u~br12r Ulbuw~flg lL wuG: ~rtwG~Gbpp u twrwGp ~wGw4n hw2qwr~qmu 
t· btlibtn~ qrwGg owfuufl GnpuwGbpflg ll [gnGp U'lbuw4wrwr U'IWflnT}m
~JmGflg (hw~b[qwbGbp2.11, 2.12, 2.13, 2.14): 

bp2fl~Ghpp hwuwr «"Lndn4u>> U'lbuw4r ~wrtwG~fl owfuun 1 l1lnGGwJp 
hwuwp ~wqumu t 3846 u· 22 uu Ulpwuwqbfl flbll.l£2ntll u 3572 1.1· 24 uu 
U1f1wtlwqbfl '1bll.lenuJ: «4.flu~npu» U1fll4fl ~wrtwG~r bwjuufl GnpuwG 1 umG
GwJr hwuwr 4582 u t· 24 uu U1f1wtlwqap flbl4Qmu: 

'llntrt~rttGp, ~mU1pqj1Gjl ~!lwGputrmu (10 u bp~wrmraJwllp) [gnGp 
U1Wpn(\nL~JWU GnruwG blflwb tr2r~Gbpp hwllwr Gbr~wjwgl{mll t wrum
uwlj 2.4-mtl: 

U'lJntuw4 2.4 
blflwo tr2fl~Gbpp [gnGp U1Wf1n'lm~JwG GnpllwGbr 

lOtuT}wG~p lgnGfl faturJ.WG~fl lgnGp 
U1[1WUwqpb(!, uti U'IW[lnT}nt~jntli(!, U1pwtlwqpb[!, t.hJ U'IWflO'lnt~fnLU[!, 

Jlq_ l.jq_ 
40 7,4 60 19,2 
45 10,0 65 22,2 
50 14,0 75 30,0 
55 15,6 

fawrtwG~Gbpp u [WpwGp bwjuup hw2qwpljGbrG wlllflnlflqmu bG wrum
uw4 2.5-mt.J: 

Ypuw~wppp~wU'IGbpp (L4btt1bGGbpp lL 4mntbU'IGbpp) hwuwp I.Lu hptl
Gw4wG I.L odwGC}w~ hmugp bwjuuo hw2~wr~~mu t G2qwb oi.Lnq: 

lfb4 hbp,awlflnjur hwuwr 4wU1wrl{wo upbpwJrG hw2l{wrl!rg hbl1ln 
4wl1lwpl{mu t hw2l{wp4 opl{w, wuul{w, l1lwpl{w hwuwp· ht"lll£! [)G!lntGbtnl{ 
llltUWL Wf1t.nWI)pwtlwup W2juWt.nWG~p ubqnGWjUnL?JWG qpw~fl4n: 
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Urunwwq 2. 6 

,nU.IJ2~ bwjuu~ lJ. ~WlllflWUlll~ WflliiWI}J1WGS2~ bu~~ hw2qwpl4[! 

lunqWUjntjuliiGbp ,bp,awtflnjufl tflWlnflWUlllp 1lwhwG2~ni'J. 

hqnpmpjntG[!, ~q u pbpgfl btJ2!! hnulgfl 
hnulgflg,% I!WUW4(!, 4q 

SwupmtJwG !J. qnpn-
Gbd1wG WQnnwwmlu~n 600 78 770 

lJb2QWUjntjuln U 
~.Y.It(~Qw wm!Uln 

400 90 445 

I CG!lwllbun I 1000 I I 1215 I 

,mugr tiwzqwp4Gbp~g btGbtn4' hwzqwp4nui bGg ~whwG2Lln11 nu4n
pnq uu~ uwuGwlllnlli~g Ulllwgqwb hnuiJ;!~ J;!WUwljGbp~ l1 wulflmfmni wrum
uwlj 2.7-mu: 

Urunwwlt 2. 7 
,ntUJ;!~ J;!WUWlj~ u l4Wlllf1WUlll~ WJ1liiWI}f1WUJ2~ b[Qfl wlllflnlflmll~ 

blQfl GnptiwG ,mllgfl gw-
p(j> ~Wln(lWUlllbl , ijq 

~fluw:J>wp-lJpbpgGbp nu4npn~ lluflg, Gw4!! 1 junq-
Jlfl~Wlll % hbppnul, 4q WUjntjuUl 

b 112~ ll b _rt_ b (j 
u_qi}fl w _l.ll_ n!ltJ _lll 24,5 396,9 396,9 -
tajlw_4wlllntlulll 22,5 364,5 364,5 -
lJb2QW~ntjulll 13,5 218.7 218,7 -
~ORWUjntfutn 14,5 "234,9 234,9 -

CG11wlli:IG[! 75,0 1215,0 
~W_(lWUlll._WG Ul!_u 11,5 186,3 - 186,3 
l1b2gf1 U. 4ni'J.bpf1 1,5 24,3 - 24,3 
dwpUj 
(}wqm 8,0 129,6 - 129,6 
nmgbp 1,3 21,6 - -
lJuw4mnpGbp 0,5 8,1 - 8,1 
l1w24 2,0 32,4 - -
~nnmu~nGbn 0,2 3,24 - -

CG_11wllbGn 100,0 1620,0 

lunqw~mlulllGbpfl hwuwp owtuu~n'l odwGf1w4 GJmpbp(! uu hwzqwplj
qmu bG ublj u~wqnp l4Wlllf1WUlll/t upbpg~ hwuwp GwjuwlllbU qwo Gnp
uwGbpnq: 
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'-4~uw!f>wpp~~Wll1Cibp~ hnuJ9~ hw2t{w(f~ 

"lbttibGGbpfl u 4nllltblllGbrr hwuwp hmug~ hw2t!wrlm ljwlllwpqnui t· 
hwllw~wjG PW11W'1f1Wlllnuur lJ. bu~r GnpllwGbpr. rG~~bu brz/t4Gbpf1 
WflliiW'1JlnL[aJWU ub2: 

"lbtllbGGbpfl hwuwp ~wlllpwuU'Ir tlpbpgfl bm~ hmugrg ljwqumu t 115 %: 
t>G~~bu ~btllbGGbrr. WJG~bu tt 4ruw~wprr4wli1Gbrr hwuwp hmugf1 

b~tuu~ hw24wpljGbp~ GbpljwJwgqmti bG wrumuw4 2.8-fl op~Gwljnq: 

,mugr owtuu~ hw2qwp4 
Urunwwq 2.8 

'1'1U~U'O'O'LbPI' ~n"lJ.Qi' b~ OdUVlUlt 'LSO"~bri' =tUt'-lUPI.f 

"lwhwbnGbpfl WfllllWI}flWtlwu)l hqnpntpjntG[! npn2qmti t tlb4 hbppwlfln
!umu Wf1li1W'1f14nfll4WJUWGw4wG lllntlflbp/1 gwliw4nq: 

,mug~ u odwGf1w4 GJmrabrr hw2qwp4 4wlllwflbtm hwliwp l4WJUwGw-
4wG lllntlflbr!! 4._bpwhw2t!wr4mu bG :f>rqr4w4wG lllmlflbrr: ,wzqwpljGbp~ 
Gbp4wJwg~nul bG wrumuwlj 2.9-r lllbugnq: 

Urunwwl{ 2.9 
"lwJllwGwljwG tnmlflbrr qbpwhw24wr4!! ~~q~ljwljwG lllntlflbr/1 

Snuflfl 
3>f1q. Ulntlflfl Sntlfifl 

3>flq.lllmlfif1 Snurfl lllwpn- Smlfifl mwpn- . hwuwrn l}ntpjntGl), qbrwhw2ll· 
hwuwrn 'lnL(ajntGl) I 

qbpwhw2~. '• 

utP qnpbw~flg 
Ut.P qnpbwljf1g 

1 104 0,25 9 375 1,09 3 250 0,75 12 570 1,67 4 258 0,75 13 892 2,59 8 353 1,07 14 3033 8,48 
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!bjlqjl4w4wG tnm41bpjl (2wGw4Q hw2qwp4qnui t hbtnlJ.JWl pwGwlllJ.nq· 

A:;::.!!__ (2014) 
K 

nptnbr( A :. :Prqr4w4wG tnm41bpp QwGw4G t hbfl!'lWtPntunu.l. hwtn, 
B -l4WJUWGw4wG tnm41bpjl QWGW4Q (JnLflWJ;!WG~ntfl tnbuwltp 

hwuwp), hwtn, 
K - qbpwhw2qwp4uwG qnpbw4r9Q (1.4wJilwGw4wGQ · :Prqr4w-

4wGjl): 
~mllJ;!jl lJ. octwGI"lw4 GJnt!'lbflr hw2qwp4GbpQ Ltwtnwpqmu bG pwll.WI"l

pwtnnllubpjl lJ. bw!lJujl GnpuwGbpjl hpuwG qpw: lflwhwG2tln11 nultnpnq uujl 
J;!WGW4Q npn2qmu t bp2jlltb11.bGjl WfllnWI"lflnL!ilJnLGntU oqtnwqnpbqnll. Uup 
nultpwqwtnuwG lJ. 2lwqwtnuwG GnpuwGbpnf hbtnlJ.JWl pwGwlllJ.nq· 

A:;:: D olOO (2015) 
z 

nptnbll.' A - nultnpnq uujl (2WGw4G t, 4q, 
D - nultpwqwtnqwb ljwu 2lwqwtnqwb uujl (2WGWljQ, ljq, 
z -nuljpwqwtnqwb ljwu 2lwqwtnqwb uur hl!:!P GnpuwG, %: t 

3mpW(2WG!JnLfl tnbuwljjl hwuwp 1.4WhWG2qn'l. hntU(2p (2WGwljQ --qpwG

gmu bG QUtn W'l.JnLUWlj 201 0-p: 
U'1Jntuw4 2010 

3ntpW(2WG~nLfl tnbuwltr hwuwp hntU(2p lJ. odwGt"lwlt G)nt!'lbflr f2WGW4Q 

~ntUf2 lJ. GJnt!'lbfl 
Smrrutnr 4wpupbgqwb lfiW2tnbtn CGI"lwubGQ 
GwtUuraw2 tnwl!wnr ullu «Unlttnr4w » 

10 Ujlu' Ulwqwrr 
20 0 0 0 0 0 0 0 0. 0 0. 
30.0 0. 0 0 0 0 0 0 0 0 

. SwrwJr lJ. tPW!'lhl'lwqnpuwG G)nt!'lhrr bw!lJujl GnpuwGbpQ 1000 1.4WJ· 
uwGwljwG tnm41r hwuwp hbtnlJ.JWlG bG' 

UtnqWflW!'l'l.!ilb Wfllt'l.bfl - 66,6 hwtn 
utnqwpW!'l'l.l'lb 2r2wGwljGbp - 2000 hwtn 
bpljW!'lJW UbtnW'l.WlWfl - 0,61 ljq 
qnpbqwb(2 (lWIGo 0,9 u) - 0,024 U 
!'lrl'lb'l. - 9o 4q: 

nuljnpnq uup nultpwqwtnmlljlg lJ. 2lwqwtnmujlg utnwgqn11. hmuf2~ 
ur2rG hw2qwpljw1rG blQP GnruwGbpQ pbpqwb bG hwqblqwb 2017-mu: 
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~ll!mC.C.b(l~ tln(lp~ tlpb(lWJ~C. hw2\fW(l~ • 

b!'lb wnw2WI"lflWGQQ tnpqwb t Unfll'lP bG!Clwltw l'ln!mGGbpjl qlluWQW
Gwljnq, W1.4W l'ln!Gr uur J;!WGW4Q npn2qmu t hbtnlJ.JWl pwGwlllJ.nq' 

Aoqoz 
M = 100 (2016) 

nptnbll.' M - hbfl!'lWtPn!lJmu WfllnWI"lfltlnll. uujl qwGqqwbG t. ljq, 
A - Unfl!'ltlnll.l'ln!mGGbpp ql!lJWJ;!WGWljQ hbfl!'lWtPn!lJnui, hwtn, 
q - l'ln!Gr ljbGI"lwGjl lli12!1G qwGqqwbQ, ljq, 
z - hlRr GnpuwG, %: 

lan!Gr uup, bG!ClWU!Clbfl(2Gbpjl lJ. WJl hmUQp blQP GnruwGbpQ, 4wluqwb 
l'ln!Gr u2wltllwG h'l.wGw4rg (lflrtl llwQrqwo, ltruwuwJ;!pqwb), tnpqwo bG 
hwqhlqwb 2015-mu, pu4 odwGI"lw4 GJnt!'lbflp bw!lJubflQ. hwqblqwb 2016-mu: 

~mu12r hw2ttwr4r Wflt"lJnLGJ;!GbrG wll41n41qmu bG W'l.Jmuw4 2°11-r 
tnbu(2nq: 

U'lJmuwq 2. 11 
~mu12r wll41n41r~ hw2qwp4 

cG 11mG~wb 1 hbnrawtJ'!nlumu 
uwGn!ClnL!ilJnLG fan~mG tnnGGw · q1mlu 

~wJLbp 
Uw_g_bp 
............. 

_CGI}WilbGQ 

lflwtnrwutnjl ll!'lbfl!:!r hw2tlwr4GbpQ qpwGgqmu bG QUtn W'l.Jmuwlj 
2.12-jl: 

U'lJnwwq 2012 
lflwtnpwutnp ll!'lbflRr wll41n41r! hw2qwp4 

blQP tnnljnUQ bJru!,Jtq 
! 

U!'lbllf2 ltbGI"lwGr 
1 qltur 1 hbfl!'l 1 opmu _gwGqqwbhg 

lflw'l.bgqwb hwqjl upu, 
4q 
....... .. .. ... .... 
....... · .... . ...... 
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SbjuGnLnq~w4wG uwp~wqnpnu1Gbp~ [}GUl(lnL(<tJnLGQ . ~wUlwpqnu1 t' 
hwuwllwJG Gwjuwqonq nG11mGqwo UlbjuGnlnq~w4wG ujubuwGbp~ u hmu~~ 
u2w4uwG 4wl1 UjWUl(lWUUl~ W(lUlWil(lWG~~ uUlwguwG UlbjuGnLnq~w4wG 
hnu~b(l~ hqn(lnL(itJWG' h~u~ [}GI}ntGbLnq ub~bGWJ~ 4wu Wll.jW(lWUl~ W(l
UlWI}(lnll.w4wGnt(<tjntG(}, WJU~G~G· UlLl!WL uwp~wqnpuwG oqUlwqnrouwG 
qnpbw4~g[} UjbUl~ t hwubuwUlwpwp pwpllp(~G~: 

Uwp~wqnpnulGbp~ [}GUl(lnL(<tJWG "ctwuwGw4 wnwqb(nL(<tJnLG[} UjbUl~ t 
UlW( ub~w4wG W(lUlWI}flnL(<tJWG uwpl2wqnpmuGbp~G' hw2q~ wnGb(nq Gwu 
llflWGg Ulbll.Wil(lUWG (oqUlwqnpbUwG) UlGUlbuw4wG GUjWUlw4whwpuw-

pmraJmGn: 
SbjuGnLnq~w~wG uwpQwqnpmuGbp~ UjWhwG2W(l~[} npn2b1~u oqUlqmu 

bG hbUlUJWL pwGw3ubf1~9/ 
1. UGnGilhWUl qnpbnll.nL£<tJWG uwp~wqnpmuGbp~ l}bll.j~mu. 

A n = -. hwtn, (2.17) 
Q.T 

npUlbll.' n-n uwp~wqnpuwG UjWhwG2qn11. QWGw4G t. hwUl, 
Q-G' uwp~wqnpuwG wpU1Wil(lnll.w4wGm(<tJnLGQ, 4q1ctwu 4wu 

hwUl/ctwu, 
A-G' u2w4qn11. hml1!2~ !2wGw4n hbpraw~njumu .• 4q!hbp£<t. ~wu 

hwUl/hbp(<t., 
T-G'hbpraw~nju~ UlUnll.mraJmGn. ctwu: 

1.. 'l'twppbpw4wG qnpbnll.nL£<tJWG uwr!2wqnpuwG l}bUjQntU. 
A ·t n=-. hwtn, (2.18) 
G·T 

npUlbll.' n-n uwpgwqnpuwG ll.jwhwG2qnll.l2wGw4G t, hwUl, 
A-G' u2w4qn11. hntU!2~ !2WGW4l1 hbpraw~njumu ., 4qlhbp(<t. 4wl1 

hwU1/hbp£<t., 
t-G' t12w4uwG g~4lr Ulllnll.mraJmGn. pnll.jb 4wu ctwu, 
T-G'hbpraw~nlu~ Ulllnll.mraJmGn. pnll.jb ~wu ctwu. 
G -G' UW(l!2WqnpuwG u~wGqWUJW pbnGntU(}, 4q 4wl1 hwtn:/ 

3. UbjuwG~4w4wG gwp2nq ~wfunq~ qo~ (4wjunq~ 4nGqbJb(l~) wnw( 
3~G Ulbll.wuwubp~ bp4wpnt(<tjntGGbp(} npn2mu bG hbUlUJWl pwGwounq. 

L=A·I·t t1 (2.19) 
60·T' 

npUlbll.' A-G 4wlunq~ 4nGqbJb(l~ W(lUlWI}(lnll.w4wGmraJmGG t. hwUl/hbp(<t. 
4wu qlmlu/hbp(<t., 
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1-o· ~njuwl)pqnll. hwUlWJ~G pbnGbp~ u~2u b11.wo hbnwqnpm
(<tJntG(}, u, 

t-G' UlbjuGnlnq~w~wG qnpbQG(<twg~ (wpJmGwqr~mu, uwuGw
UlntU u 4w2bhwGnu1, Gbr!2~G opqwGGbp~ hbnwgnu1 m uwG
U2w4ml1 u WJIG) UlUnll.nL(<tJntG(}, pnUjb, 

T-G' 4wjunq~ 4nGqbjbp~ W2juWUlwGg~ UlUnll.nL(<tJnLG[] hbrraw~n
jumu, ctwu: 

SL!Iwl l)bll.j!2nu1 4nGqbJnp~ wpwqmraJmGG wpUlwhwJUlqmu t hbUlUJWl 
pwGw3unq. 

A·l V = --, tl/pnU4b (2.20) 
60·T 

Ywjunq~ ~nGqb]bfl~ [}GI}hwGmp bp4Wf1nL(<tjntG[1 npn2qmu t' hw2q~ 
wnGb(nq hnugwj~G qbmu Ulbll.WI)(lqnll. uwpgwqnpmuGbp~ bwqwlwbqpw
qbwj~G 1wlflbp[], w2juwUlwUlbll.bP~ gwGw4n u WJG qnpbnGrawgGbpp Ulun
ll.nL£<tJntGQ, npnGg 4wUlwpqmu bG wnwGg w2juwUlnll.Gbp~ uwuGw4gmraJwG: 

4. UnwGg ubjuwG~4w4wG !2W(l2~ 4wjunq~ qo~ bp4wpnt(<tjntGQ npn2-
qmu t hbUlUJWL pwGwounq. 

L = z ·I+ a, tl, (2.21) 

npUlbrl_' Z-1} W2juWUlWUlbll.b(l~ gwGw4G t, hWUl, 
I-[}· llb4 W2j\JWUlWUlbll.~ bp4WflnL(<tjntGQ, U, 
a-G'4wjunq~ qbp UlWhnLUUlWj~G bp4Wf1nL(<tjntGQ, u: 

5. YnGqbjb(lWJ~G ub11.wGGbp~ bp4Wflnl(<tjntG[} npn2qmu t hbUlUJWL pw-
Gw3unq. • 

L; V · t + b, tl (2.22) 

npUlbll.' V-G 4nGqbJbp~ wpwqmraJmGG t. u/pnl!lb, 
t-G' Ujpngbu~ UlUnll.ntr<tJntG(}, pnlllb, 

b-G' 4nGqbJbpwJ~G ub11.wG~ WJG Ulh11.wuwu~ hp4wrmraJmGn. npn 
qpw11.hgqwo t nput uwpgwqnpmunq, u: 

6. Swppbp Ul(lngbuGbp~ 4wUlwpuwG hwuwp GwjuwUlbuqwo ubll.wG
Gbp~ b~4wrmraJmGn npn2qmu t hbUlUJWL pwGw31lnq. 

L = n ·I, tl (2.23) 

npUlbll.' n-n w2juWU1WUlbll.b(l~ gwGw4G t ub11.wG~ bp4wpm£<tJWup, hwUl, 
I-[}· W2j\JWUlWlnbfl~ bf14W(lnL(<tjntG(}, u: 

7. LqwguwG, hnqwguwG, juw2uwG u WJL UlWJlnll.mraJmGGbp~ UjWhwG2-
qn~ gwGw4n npn2qmu t hbtnlLJWL pwGw<lunq. 
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A·t n=-, hwln, 
G·T 

(2.24) 

np111brf A-G uzw4qn'l hmllRP f2WGw4G t hbrpwtfmjumu, 4qlhbpp .. 
t-G· UJpngbu~ t.nU.nrtmpJmGn. pnUJb 4wu ctwu, 
G-G· 111W(ln'llllfClJWG utJwdwuwGW4JW ptmGnul(}, 4q., 
T-G· hbppwlflnlur 111llnrtmpJnLG(}, pn1.4b 4wu ctwu: 

8. iflwrtbguwG, uwubgtlwG u UJW'lbgpwb uur UJWhUjwGuwG jugbpp 
4wjunqp qbbpp bp4wpmpJmGn nrnNnu.l t hbt.nuJWl pwGwllunq. 

L = A. t, ll (2.25) 
g-T 

np111b'l. A-G jumg 111pqn'l uuwupbpgr gwGw4G t. 4qlhbpj'cl .• 
t-u· 1.4rngbup t.nunfl.mpJmGn. ctwu, 
g-G· ub4 qbwub111p 4wjunqp qbp pbuGuwG Gnptl[!, 4qlll, 
T-G· hbppwlflnlup 111llnrtnL?JntG(}, ctwu : 

UGhpwctb2111 111bjuGntnqtJw4wG uwpgwqnpmuGbpp hwz4wr4n 4w111wp
qnul t nu111 Gwjuwq.bt.ln'l llbnGwr4mraJwG wpt.nwl)pw4wG hqnpmj'clJWG U. 
l)(lW hptlwG qpw 4w111wpqwb tlpbpwjpG hwzqwp4p: 

'lJuwG hwzqwr4n u UW(lQWqnpmtlGbpp uGt.npnlj'clJnLUU Gwjuwqbt.ln'l. 
W(llllWI)(lnLfClJWU Jlll(lWQWU~Ill(l W(li11WI)(lWOWUp hwtlwp hwp4wqn[l t 4w-
111W(lb[ wnwGllpG , pu4 t.lbr2mu t.nwt nGt.nrt.lwb uwrgwqnpmuGbpp gwG4u · 
W'lJnlUW4P 1110UQnq. 

Urunwwq 2. 13 

SbjuGntnqpw4wG uwpQwqnpmuGbp~ wtllflnlfl wrumuw4 

h/h UwflRW~np- PwGwlm. 
uwG, W(llflWI).- hwrn WflUlWI).flll-

pwuwu~ rtw4wGm-
wGqwGntll[!, ra1mG[!, 
llw4G~21! 4qldwu 

Ul 

1 2 3 4 5 6 7 

Up111WI)J1Wtlwubrmu uwrJ2wqnpnu.IGbpp 111brtwpwzlutlwG hwtlwp hwp-
4w4nr t hwzqp wnGbt l)flWUQ wGql11wGq zwhwqnpbuwGG Ill UUjWUWfl4-
tlwGG ntrt'll!wb hb111llJWL GwjuwqbwJpG Gnptlbp[!. 

1. UwpQwqnpmuGbr~ l)lllflU ggqwb uwubrP UP2U 4wtl l)(lWGgpg urGlu 
UjWI111} hbnwqnpntp]nLU[! Uj0111Q t [pGp Ill UjW4WU I QWU 500 ut.l, bpb WJG 
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Gwjuwt.nbuqwo ~t UWP'l4wGg br,aub4ntpjwG hwUWfl, u -800 utl-pg n~ 
1.4w4wu, bj'clb Gwjuw111buqwb t GwLL uwr'14wGg bppLLb4mpjwG hwtlwp: 

2. UwpQwqnpmtlGbfl[! dw4wt.nnq 111b'lW'l(lb[pu 'lrwGg l)nLJlU ggqwo 
uwubpp UP2U hbnwqnpntpjnLU[! Ujb111Q t [!UI)ntUb[1500 uu-rg n~ L4W4wu: 

3. hpb uwpgwqnpmuGbpG mGbG zwrdw4wG uwubp, WUjW wGgmllGb
llP [WJGmpJmGn hwzqwp4btt1U UJbi11Q t hwzqp wnGbt Gwu '1JlwGg ~wlflbpQ: 

4. UwpQwqnptlwG qbpupg UPUlU 2PUW(1WJ1W4wG hbbwGG nG4wb hb
nwqnpnL[}JnLU(} Ujb111f2 t [!UI"fntGbt500 utl-pg n~ L4W4wu: hj'clb UW(lQWqn(1nLU[! 
111b'lW'1Jlllmtl t hbbwGGbrr wpwGgnu.l, w1.4w WJ'1 hbl11wqnrmpJmGG nG'lmG
qmu t upGlu owb4[! : 

5. UUjWUWJl4tlwG hwppw4rg utJG~LL WJ1111W'1J1WUWUp owb4p '11llJ1U 
ggqwb tlwubpn Ujb111Q t [pGp nl 1.4w4wu, QWG 2000 uu: Uu111pdwGwqwG
'lw4r [WJGntpjntGG [!GI)mGqmtl t nl UJW4wu, gwG 800 uu, j'clbQntj'cljntG[!' 60 °: 

2.5. uur~u'-lnrn,..~trt" uttuuSU\,~USt"\, q.ru:~»t"~t" 
~unn,..sn"u 

UW(lQWqnpmtlGbpp u UhQbGwGbpp wzjuwi11WU12WJpG qpw~tJ4[! 4wq
umu bG' WJG lPP4 hWUWUjWIJ1WuluwGbgGbtn4 111bjuGntnqrw4wG qnrouG
pwgGbpr qpw~r4r hbt.n: UJu 'lbl4Qnttl hnrrqnGw4wG mrtm Ltrw 111brtw'1-
pmu bli hbppwtJlnlur. O[lqW wzjuwi11WGQr OWU[!, ru4 lll'l'lWhWJWQP t.lrw· 
111bjulintnqrw4wG qnpb[!Gpwgr uwpQwqnpmuGbpr u. llbQbGwGbrr wGqw
GmuGbp[!, tlw4Grzu. QwGw4n. wp111w'1rnrtw4wGmj'clJmGn: Uzluwt.nwGQwJrG 
qpw~r4r 4wnmguwG ctwuwGw4 L4b11112 t hw2Ltr wnGbt uwpQwqnpmuGbrr 
wp111w'lrnrtw4wGmj'clJmGn: =iruGw4wGmu pntnJl uwpQwqnpmuGbrr w21uw-
111wGQp t.nlLnrtnL?JnLU[! 4wpb[p t uGI)ntGbt 6 ctwu hbpj'clw$nlumll I pwgwnm
[}JWUp WJU UW(1Qbflp, npnGQ wzluwlilWUQP [!Gpwggmu 4wGq.GbgGmu bG 
[qwGwtm: 

Cul11 qpw~r4r hWUI11W111nll.l bG wzjuwi11WGQr 111Uil'lnL[}JilLU[! LL hbppw-
4wGmpjnLUQ, uumtqmu bG l)pwGg [!G111pmpJwG U. hw24wr4r rl2qrumtj'c}JmGu. 
rGlQ hpUQ t hwGI)ruwGmtl ttb4111pwtGbpqrwJr, qn[ll(l2nl, 2Jlr, UWrlUillj'clJWU 
bwjuubp~ npnzuwG hwtlwp: 

"lwJt.lwGw4wG GzwGGbpnql11wtru bG 111bj\IGntnqpw4wG uwpQwqnpmu
Gbpr wzjuwt.nwGQr ctwuwGw4Q. [gt.lwG, I)W111wp4tlwG, tt.lwguwG ctwuw
Gw4o· hwllwUjWI11wujuwGwpwp Gwjunr'l U. hw2nr'l uwruwt.lnpmuGbrr 
W(1111WI)(lll'lW4wGntpjWUp: 

135 



C2J [gnuJ 

[S;J llWLnwp4nul 

~ [~Wgnul 

c::=J W2!lJWLnWG~wjtJG ctwu 

2.6. Slbruutl.brquuutuubrt- =tut~ur~c Sbtul.nLnqt-u~ul. 
l."lUSU~l.brt- =tUlTUr 

UpLnWflpntjaJntGmu uwGpLnwpwhpqpbGf14 L4WJUWGGbp WL4Whn~b[m 
hwuwr wGhpwctb2Ln t 2flGmjaJmGG wGiuwlflwG uwLnw4wrwrbt 2rn~. 2bnm
gb[, hbnwgGb[ wpLnW'lPWLnbluGntnqtJw4wG, 4bGgwrtwJtJG, LnGLnbuw4wG 
4brtLnw2rbrn. tJG~1.4bu Gwu ctwuwGw4tJG 4wLnwpb[ ollwlflnlunLjaJmG: 

Oflwlflnlunt~UJnLG[! lJ. 2bnmgmuG wGhpwctb2Ln bG wpLnWflpw~wG Lnw
pwo~Gbpmu 4wJmG 2bruwuLnprlwG lJ. tunGw~nL~UJnLG w1.4whn~btm. pG~1.4bu 
GwlJ. uwGpLnwpw4wG GnpuwGbptJG hwllw1.4wLnwutuwG L4WJllwGGbp uLnbrt
obtm hwuwr: 

QbnmguwG hwllw4wrqn pwrt~wgwo t Lnw~wgGnrt uwp~bppg, lunrtn
~w4w2wrbppg, npnG~ 2brumjaJWG wrtpJmrn 4w1.4mll bG 2bnmgn11 uwp~b
rr hbLn: lJuwtljabp~tJ wpLnWflpnLjaJntGmu 2bnmguwG wubGwhwpuwp brtw
Gw4n 2PWJpG Lnw~wgmuG t. ~wGtJ np 2bnmgn11 uwp~bpp uw4bpbuGbppG 
opqwGw4wG lfln2tJ ~r wnw2wGmu: ~wgtJ WJ'l· WJ'lL4tJutJ hwllw4wrqG 
wGwrtllm4 t. br4wpwLnlJ.lJ. hrllbhw~LnwGq ~t: 

Ollwlflnlunt~UJnLU[! UL4WULnnLU t 2tJGntjajWG OflWJtJG utJ2W~WJPP uwGp
LnWpwhpqpbGf14 ~prlw4r tw~wguwGn: Uuwll~Ubr~r wpLnwllrm~UJmGmu 
LnWppbr 2bruwwG2wLntJ~ uwp~bptJ, ub~bGwGbrtJ W21uWLnWG~n. pwquw
!UP~ LnbluGntnqrw4wG qnronG~UwgGbp, npnG~ mrtb4g~mu bG lunGw~m
!UJWG, 2brumjaJWG lJ. jantGw~np qwqbpp wG2wLnmlln~. hwGqbgGmu bG ubo 
~wGw4nt~UJWUp !lJnGw~nLjaJWG 4mLnw4llwG, pG~p wrllJnLG~mu wpLnWilPW
uwubpntu pwp~pwGmu bG hwpwpbpw4wG lunGw~nt~UJntG[!, 2bruwuLnp
rlwGn. ~WLnWGmu t W21uWLnnrtGbpp rG~GwqqwgnrtnLjaJntG(}, fl2Gmu t W2-
tuwLnmGw4nt!UJntG[}: U21uwLnnrtGbrtJ hwuwr w21uwLnwG~p GnpuW[L4WJllwG
Gbr w1.4whn~btm hwuwr wGhpwdb2Ln t wGnG'lhwLn hbnwgGbt WrtLnnLn~wo 
Oil[! lJ. WJG lfln!lJwppGb[ jaWpu nL uw~mp Olln~: 

UpLnWilPnL!UJnLG[! l4bLn~ t WUjWhn~b[ uw~mr 2rn~. npG oqLnwqnro
~mu t LnGLnbuw4bGgwrtWJpG, wpLnwllrwLnb!lJGntnqpw~wG ~wrr~Gbrn hn-
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qwtm. uwp~bpp, LnbluGn[nqpw~wG uwr~w~nrnu1Gbpp, hwLnw4r t~wguwG, 
hw4whr!lbhwJtJG, tJG~1.4bu GwlJ.Iuubtm GL4wLnw4n~: 

QpwuwLnw4wrwrmun ~wLnwp~mu t 4b£iLnpnGwg~wo ~w11w~w1tJG 
gwGgtJg, wpLnbcuwG 2rbrn~: '-l.br2tJGGbpu un~nrwpwr oqLnwqnpo~mu bG 
LnbluGntnqtJw4wG UL4WLnw4Gbpn~: 

. QmpG oqLnwqnpOb[pu wnw2wGmu bG 4brtLnW2pbp , npnG~ hbnwg~mu 
bG 4nJntrtm llp2ngn~: UtJG~lJ. 4bGLnrnGw~wG hwuw4wpqpG upwgGbm' 
llrwG~ L4bLn~ t bGjawp4bt ubluwGf14w4wG, ~puflw4wG lJ. 4bGuwpwGw4wG 
uw~puwG : l2wGtJ np upu[! GL4WULnW~np utJ2W~WJp t uwGptGbptJ wrltJ lJ. 
qwpqwguwG hwuwp, uw~puwG G2~wo brtwGw~GbptJ 2GnphtJ~ 4wGiu~mu 
bG htJ~wG'lnL~UJmGGbptJ wnw2wgnulG m Lnwpwomun: 

2.6.1. UU'liSbtv'li~lfUS~ ~~U'O~'l,R'libr 

1. U21uwLnnrtGbrr ~U~w~wGw4r hw2~wr4n: 
2. QbnmguwG hw2~wr4n lJ. G2wGw4m~UJmGn: Sw~wgGnrt uwp~bpp nG

LnpnLjaJntG[! lJ. hw2~wp4[!: 
3. SbluGntnqflw4wG, LnGLnbuw4wG, 4bGgwrtWJpG, uwGpLnwpwhpqpb

Gr4. hw4whpl)bhwjpG lJ. WJ[ GUjWLnw4Gbpp hwuwr 2rr owtuur hw2~wr4[! : 
Sw~ 2rwuwLnw4wrwruwG htJuGw4wG uwr~brn lJ. utubuwGbp[!: 

4. Oflwlflnlum~UJWG hw2~wr4Gbp[!, ollwlflnlutJ~r [!GLnpntjaJnLG[! : 
5. ltnJnLrtnL llbr[! lJ. G2wGw4nt~UJnLG[!, hwllw4wrqr PWrt4wgmgp~ uwub

rG m hw2~wr4Gbp[! : 

2.6.1.1. U'CtvUSO'l.'libr~ ,..oiURU'liUlf~ ~U'C-iUrlf 

,ruGw4wG wpLnWilPnLjaJWG W21uWLnnrtGbpp ~WGW4[! uur wpLnWil
pntjajWG qnpowpwGGbpmu hw2~wr4~mu t hbLnllJW[ pwGw~lJ.n~· 

A 
N=- ~2~ p 

npLnbrt N- hpuGw4wG wpLnW'lPnljaJWU W21uWLnnrtGbrr QWUWlj[! 
A- hbpjawlflnlunu1 wpLnwllr~nrt ll~Ubr~r ewGw4[! 
P- hbpjawlflnlumu llb4 pwG~nrr wpLnwllrw4wG GnpuwG, 4q (4wu 

q[ntlu) 
3mrwewG~mr wpLnwllrnL~UJWG hwuwr P-p wpctb~[! lflnlflnluw4wG t' 

4wlu~wo W21uWLnWGQp W21uWLnWLnWpnLjajntGpg. PWP'lnLjaJnLGGbppg lJ. owG
rwpbnG~WOnLjajntGpg: ~wG~npGbpp WJlLnW'lrw4wG GnpuwLnp~Gbp[! Gbp-
4WJWg~wo bG hbLnUJW[ wrumuw4Gbpmu · 
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U'l.fnwwq 2.14 

Unppp wptnwflpwuwu ,, qnpbnflnL[3JWG UptnWflflWUWUp 1 pwGqnpp 

wGqwGmu(} WfllnWflpnflWI.jW- WfllnWflflWI.jwG 
GmpJmG(}. q[mlu/hbpp Gnpuw, 

qJmtu/hbnra 

1 tublt upG~u 15o 9 
150-300 10 
300-800 12 

2 Ublt upG~u 2ooo 33 
2000-hQ w~b1h 37 

3 lunqbp upG~u 3oo 17 

1.Jw2l{bhwGmunq 300-pg wl{btr 19 

lunqbp wnwGg upG~u 3oo 14 

uw?~bhwGuwG 300-~g w4.bt~ 15 

4 liln~mGGbr J~G~u 20000 q1nliU 637 

U'l.fnwwq 2. 15 

Of12pi.JGbpp WfllnWflflWUWU 

,, Uptnwflpwtnbuwl.j 1 pwGqnpp ,, UplnWflflW- 1 pwGqnpp 
wptn .Gnp- tnbuwl.j wptn .Gnpuw , 

uw, u/hb11ra u/htnra 

1 or2r'-1Gtr 5 U111mlutnGbp 

- blflwb 182,8 - hmu- 131,8 

- l.jpuwwUjlutnwb 338,6 wUjltJtnwb 199,4 

- blflwb-wUjlutnwb 358,3 - blflwb-

- hmLlwl.41utnwb 412,96 Wl41utnwb 

2 trptninltGbll 338,8 6 -tbtn}hGw 390,6 

3 Uwnllbti.JwGbp 280,32 

4 Uuwhwgbp 171,9 
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U'IJnww4 2.16 
ltpuwl>wpppl.jwtnGbp ,, UptnWflf1Wtnbuwl.j 1 pwGl{npp ,, UptnWflflW- 1 pwGqnpp 

Wflln. tnbuwl.j Wflln . 
Gnpuw, Gnpuw , 
u/htnra u/htllra 

1 Upu Lflwratraw-l{nrl{wo 196,6 4 ltntntbtnGbp 80,32 
2 Ltpuwl>wpppl.jwtnGbp 5 bGpgb[ 85,7 

-1un2nr l.jtnnpGbpn4. 106,9 
i - uwGp 4tnnpGbp_n_Y. 129,4 I 

3 'llbtLlbGGbll 166,7 I 

U'IJnww!J 2. 17 
'llwhwbnGbpp WfllnWflflWUWU ,, UplnWflflW- 1 pwGqnpp ,, UptnWflflW- 1 pwGqnpp 

tnbuwl.j Wflln . tnbuwl.j wptn .Gnpuw. 
Gnpuw. u/htrra 
U!htrra 

1 bnqbluw2qwo 87,76 5 Lbqqpg 234,1 
Ujwhwbn UjWhwbn 

2 !bWf12WJpG 71,6 6 CGflbflbGnq 98,08 
UjWhwbn [gnGqwb 

L.4Whwbn 
3 «~pnUW2f12P4P 7 -tbtn~pGwjpG 196,88 

GwluwrlW2» 74,32 ll4whwon 
4 'llw2tnbtnGbp 8 liln~Gwuupg 567,6 

- UWflllP 93,44 UjWhwbnGbp 
- UUWJ~G 91,68 

2.6.1.2. ~bnn"SlJU\, ~ut-.turLt 

~LlnwGG wptnwnpG 1.1 GtpnpG 2bpLlwutnpdwGGbpp tnwppbpmraJwG 
wrillJmGnmutnb'l.P t mGbGmLl 2hJ1LlmpJwG wptnwhnun (GhrnrG 1.1 wptnwnrG 
Ujwtnbppg, flr2Gbppg u WJLG): 

Swpqw gmptn hflwGwi.JGbppG o11r wptnwnrG 1.1 GtrnrG 2hruwutnp
nwGGtrr tnwppbpmpJmGpg l.jwtnwpqmu bG 2hpuwl.jnpmutnGbp flhUjp 
2f12W4w Llp2wtlwJp : 
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S!brn1wynpntutnGbp[! ywtnwp4ntu bG r hw2r4 wptnwl2rG lJ. Gbrl2rG lljW
tnbpp, hwtnw4r. 1.4wtnmhwGGbpp, 11nGbpr. tnwGrl2Gbrr u. wJtG: S!bpuwyn
pn!utnGbro ywpn11 bG wnw2wGw[ Gwu uruhrl2r9 ' r hw2r4 pGwywG qn[np-
2WguwG : 

SwpwbJ2mu o11r 2hpuwutnpdwGo wphhutnwywGnpbG UjWhhtm hwuwp 
rrw4wGwg4mu t tnwpphp ywnmg4wbl2 mGhgnll UWpl2hrn4 2bnmgmu: Ujfl 
dwuwGwy wGhpwdh2tn t hw24r wnGht tnbfuGn[nqpwywG uwrl2w4nrmuGb
ppg, hmu12r9 lJ. WJl WllPJntpGbprg wptnwflr4nll2hrumruJmGo: 

bpGwpwpwywG ynGutnpmygpwGbppg 2hruwlflntuwGwyuwG dwuw
Gwy tnhllr hG ntGbGnu1 hbtnl!JW[ hpbl2 qnpboGruwgGbp[!' 

- tnwpwbl2r 2rGwpwpwywG ynGutnpmygpwGbpp Gbrl2rG uw4bphun4 
o11r 2hrLlmruJwG 4twGmLl; 

- 2rGwpwpwywG ynGutnpmygpwGbpp GJmrur ur2ngn4 2hpumru1wG 
tflntuwGgmLl Ghrl2rG uwyhphurg flbl4r wptnwJ2rG uwyhpbu; 

- 2rGwpwpwywG ynGutnpmygpwGbpr wptnwl2rG Llwyhpbun4 2hrum
ruJwG lflnfuwGgntu 2P2WYW ur2w4w1p: 

Swppbpmu bG 2hnmguwG bpym h11wGwy' tnbl}wywG lJ. 4hGtnpnGwg-
4wb: 

Sh11w4wG t hwuwp4mu WJG 2hnmgmuo. hpp 2hrumruJwG WllPJnLPD · 
2bpuwtnwpphp[! lJ. tnWl2wgGn11 uwyhpbuGhp[! qtnG4ntu bG 2hnmg4n11 tnw
pwbl2ntu: 'lpwGl2 bG UjpGfl, hb11m4 lJ. qwqwJrG 4wnhtrl2n4 w2tuwtnn11 tnwp
pbp ywnmg4wbl2 mGbgn11 tnWJ2wgmgr!Ghpo : bwtn tnwpwb4wb bG tth4tn
pwywG tnhllWJrG tnwl2wgmgp!Ghp[!, npnGgn4 2hpuwutnpdwGp ywpqw4n
pnttl[! 2wtn w4htr hwuwpwy t lJ. l4PW4tnr4: UwywJG flpwGgn4 tnwl2wgmuo 
wpf1JmGw4btn !t tth4tnrwtGhpqrwJr ruwGy trGbtm 1.4wtndwnn4: 

~bGtnpnGwg4wb t hwuwp4mu 2hnmguwG hwuwywpq[!, nptnbll 
2hrumru1wG wllpJmro (4wruuwJwtnmGo) qtnG4mu t 2hnmg4n11 tnwpwol2r9 
flnl[IU, ruy 2hpuwypp[! tnp4ntLl t hwtnnty l11Wl2W94nll UW[Jl20[!pG, npnGl2 
tnhllw4wJ4wb bG tnwpwol2Ghpmu: nr1.4hu 2hruw4rr 4rrwnmu hG tnwl2 
2nl[J, qntnr2r ywLl Ofl, npnGl2 wG4l.llwGq bG uwGptnwpwhrqrbGr4 l.llb
uwG4JntGpg : 

bpGntruJwG Ghrl2rG 2hpuwulllpdwGG wphbulllwywG h11wGwyGbpn4 
UjWhUjwGhtm hwLlwp oqlllwqnpb4mu bG lllwppbp ywnmg4wbl2Ghpr 2hr
LlwJrG uwrl2w4nrmuGbp: 'lpw hwuwp 1.4whwG24mu t hw24r wnGbt lllbfu
GntnqrwywG uwpfJw4npmuGbprg lJ. WJl WllPJntpGbppg wG2wl114n11 2hpumru
JmGo: 

S!bnmguwG hw24wr4r GUjwlllwyn4 ywtnwr4mu bG 2hruwhnuSJhrr 
l2u.iGwljr np'ii2mLllJ. uwplllyngGbpp QGlllpntruJmG: 

S!bpLlwhnul2bpp l2WUWY[! npn24mu t hblllUJW[ pwGw<llJ.n4. 
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OCibfl. = 9 · V · (tubfl. - tw11U1.), ~lll, • (2.27) 

nptnbll g-G lllbuw4wpwp 2hpuw1rG pGmruwqrpG t. npG [!GflntG4ntu t 
o,34+0.4 ~llltu3 

V-G ' 2rGmruJwG bw4wm. u3, 

~~r11 .• t.ur"'.-o · 2rGmru1wG Ghrl2rG u. wplllwl2rG 2hruwul.llrdwGGbpo. 
tu~r11 • = 18 oc, t:...r"' · = -12°C: 

,w24wr44mu bG pntnr 2hnmg4n11 2rGmruJmGGbrr 2hruwhnu12hro u 
flpwGg qmuwro' 

IQj)bp. = IQi, ~lll~ (2.28) 

Swp4w oGruwgl2mu 2hrumru1wG owtuuo hw24wr44mu t hhllluJwt 
pwGw<lun4. 

Q = Q!lb[l. · n · <, ~tn~ (2.29) 

nptnhrt 0 2-G [!GflhwGmp 2hpuwhnul2bpp l2WGwyG t, ~lll, 
n-o' l11Wp4w oGruwgl2ntU 2hnntg4nll opbpr rur4o I 150 op' 
•-G' or4w oGruwgl2ntu 2bnmguwG tnunrtmruJmGo. 16 ctwu: 

S!bpumruJwG bwtuuo l11Wl2 2rwuwtnwywpwpuwG hwuwp hw2~wr44mu 
t hhllll!JW[ pwGw<llJ.n4. 

Qtn.j) = 1163 · G · (ttn -tu), ~lll, 

nptnbrt G-G UlWSJ 2PP qwGq4wbwjpG bwfuuG t ~ 116 [ld, 
t.n-G' lllWSJ 2PP 2hpuwul.llrdwG[! , 65 °C, 
fu-G' uwno 2PP 2bpuwul.llrdwG[!, 8-10 °C: 

'ln[np2nt bwfuuo npn24mu t hhlllUJW[ pwGw<llJ.n4. 
36-Q .. 

D = I ~ufl . , yq/ctwul 
r·r} · X 

(2.30) 

(2.31) 

nplllbl} 02~r .-G [!UflhwGmp 2hpuwynpmutnG t. ~tn. 
r-o ' qntnr2wqnJwguwG ruwl2G4wb 2hpumruJmGo. r = 158 Q/4q. 
TJ-G ' oqlllwywp qnpbnrtmruJwG qnpbwypg[!. TJ = 0,96+0,98, 
x-o · qntnr2m!nrmruJwG wulllpdwGo. x = 0,95+0,98: 

Uwplllyngp 2hpuwlflnfuwGwyuwG uwybpbU[! npn24mu t hbllll!JW[ pw
Gw<llJ.n4. 

Q~b[l . ' tJ2, F- ) 
- K. (T- tubfli'· (2.32) 
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4. 1w4whpl'}bhwJrG GUJwmw4Gbp!l hwuwp 1 zflrafl b'wtuufl GnpuwG [!G
'lniG~mu t 2,5 tN. 1 ctwu~w [!G,awgQntll hpl'}bh[! uwp~ntu t 4 zrrar oqGnt,a
JWllp: 1wz~wp4Gbp[! 4wmwp~mu bG [!Ulfl WJG hwGqwuwGQfl, np hpl'}bhfl 
uwpntll[! ml.tmu t 3 ctwuflg n~ w~bt: . 

UJUUJflun~. hw4whpl'}bhwJflG GUjwtnw4Gbpn~ 2Pfl b'w!lJu[! hwz~wr4-
~mu t hbmltJWl pwGw~l.tn~. 

G =g. n . T , u3/ctwu. (2 .37) 

nptnbf'l g-G 1 zflrafl b'wtuufl GnpuwG t. g = 2,5 t/~ , 
n-[!· 1 ctwu~w [!G,awgQntll uflwctwuwGw4 wztuwmn'lzfl,abpfl QW

Gw4[!. n = 4, 
•-G· ctwll[! ~WJP4JwGGbp I'}Wp~Gb[nt qnpb'w4flg[!. • = 3600 ~: 

5. UwGflmwpw4wG GUjwtnw4Gbpn~ b'wtuu~wb' 2Pfl QWGW4[! npnzbtm 
hwuwp 4flrwn~mu t hbml.tJWl pwGw~l.t[!. 

Guwu. = Iai ·n; ·g;, t/~p4 (2.38) 

nptnbf'l a;-G uflwctwuwGw4 wztuwmnrt uwGflmwpw4wG uwpQbpp oqmw
qnpb'uwG qnpb'w4rgG t. 

n;-G' uwGflmwpw4wG uwpQbpfl QWUW4[!. 
g;-G' 1 uwpQfl 4nrtllflg b'wtuu~nrt2Pfl QWGw4[! . t: 

UwGflmwpw4wG uwpQbpjl QWUW4[! Gbp4wJwg~mu t umnpl.t pbp~wb' 
wrumuw4mll : · 

1/h 
1 

2 

3 

4 

5 

UflJnww4 2.18 

UwGflmwpw4wG GUjwtnw4n~ oqmwqnpb'~nrt2Pfl b'w!lJu[! 

UwpQbpfl wG~wGntll[! g a n G~G'I-
tTnpw4 ' t~wgwpwGw4nGQfl unm 0,2 0,5 

b'npw4' [~WQWLnbf'lfl unm 0,25 0,5 

luupw4wJrG mbf1w4wJwGQGbpmu 0,25 1,0 
gGgmrt 

8WJlflW'lPJntp 0,035 1,0 2 

~mqwpwGw4nGQfl n'lnrtnrt b'npw4 1,3 0,3 

CGI'}wllbG[! L G~G~. 

n-[! hwz~wp4~mu t [!Uln hpuGw4wG wztuwmnrtGbpfl ra~fl: 

8ugmrzubf1/1 hw21/.Wf1lj: 7-8 wztuwmnrtfl hwuwp Gwtuwmbu~mu t 1 
gGgmrt: 
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Ll/.wgw{1wuwljn('12/1 tlntn qt.nuqnrz an{1wljubf1/1 hw2LfWf1lj: 3ntpWQWG~
jntp 8-10 wztuwmnrtfl hwuwp Gwtuwmbu~mu t 1 t~wgwpwG l.t 1 qmqwpw
Gw4nGQ: 

Ll/.wgwt.nbrz/1 tlnt.n qt.nuqnrz an{1wljubf1/1 hw2LfWf1lj: bpbQ [Wpnpwmn
pflwGbpflg jntpWQWG!jntpmu, ~WpUjbtnfl ubGJW4mu, W(llflWI'}pwuwumu tnb
rtW4WJ~nLU t 1 b'npw4: 

6. OctwG'lw4 GUjwmw4Gbpn~ b'wtuu~n'l 2rfl QWGW4[! npnzbtm hwuwp 
4wmwp~mu t' 

- uwGflmwpwhflqflbGf14 GUJwmw4Gbpn~ b'wtuu~n'l 2Pfl hwz~wr4 ' 

G1 == 0,1 · G or., u3/ctwu, (2.39) 

nptnbf'l Gop-[! mbtuGn[nqflw4wG GUjwmw4Gbpfl hwuwp oqmwqnpb'~nrt 
2Pfl QwGw4G t. U3/dwu, 

- pnJlbpmu 2rr mwQwguwG hwuwp 2rr b'wtuur hwz~wr4' 
G2 = 1,5, u3tctwu, 

- 4nGI'}bGuwmnpmu wunGrw4r 4nGI'}bGuwguwG hwuwp 2Pfl b'wtuufl 
hwz~wpl{ 

G3 = 5.2. u3tctwu, 
- 4w,auw llnttnQ qnpb'nf12PP hwz~wp4' 

G4 = 1 ,8 u3/ctwu, 
- mwQ 2rr hwz~wr4: 

SwQ 2mpG oqmwqnpb'~mu t mb!lJGntnqflw4wG, mGmbuw4wG l.t WJl 
GUJwmw4Gbpn~: SwQ 2Pfl b'w!lJu[! (G5) hwz~wr4~mu t hbmltJW[ 4bpUJ. 

- jntpWQWG!Jntp gGgmrtfl hwuwp' 270 [, 
- t~WgQwmwG[! • 1 4q ~np hwqmumr hwuwp • 25 [, · 
- rlwzwpwGfl l.t tunhwGngp hwuwp · 1 ctwumu 250-300 [, 
- mbtuGn[nqflw4wG uwpQw~npmuGbpfl, qmJQP hwuwp' 1 ctwumu 

280 [, 

- [!GI'}hwGmp oqmwqnpb'UwG [~wgwpwGGbpfl b'npw4Gbpp hwuwp ' 1 
ctwumu 55-65 t: 

UJUUjflun~· 

Gofl. = I(G1 + G2 + G3 +G4 +G5): (2.40) 

7. qnpbwpwGmu 2Pfl ctwllwJflG b'w!lJu[! 44wqup 

Gctwll=IG; : (2.41) 
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'-ttnr ollwtnwpbpp tnpwuwqpO[! npnz~mu t hbtnl!JWL pwGwCilJ.n~. 

d = 1,13. #· u, (2.49) 

nptnb'l L-G OllP OW~W[U t. 03/~. 
V-G ' OllP zwpctuwG wpwqm~JnLU[!, 4+14 u/~: 

Swp~w gmptn b'lwGw4GbppG wGhpwctbztn t tnwgwgGbt zpGm~JmG 
tltnGn'l Oil[!: SWQWgmuG rrw4wGwg~mu t 4wtnrp:J>bpGbpp oqGm~JWUp: 
Oil[! tnwQwgGbtm hwuwp wGhpwctbztn 2bptlm~JwG QWGw4[! npnz~mu t hb
UlUJWL pwGwCilJ.n~. 

Q = 0,278. L. p . c. (tlll.Ofl - tW[llll.O'l) '-I.Ul, (2.50) 

nptnb'l' 0,278-[! 4Q/ct-[! '-l.tn-p ~bpwOb[m qnpbw4pgG t, 
L-[! ' 2bnmg~n'l UlWflWOQGbpp OllP OW~WL[!, U3

, 

p-G ' OllP ttJtnm~JnLU[!, 1,368-1,47 4qltl3
, 

C-G' OllP tnbuw4wpwp 2bpumGw4m~JnLU[!, 4QI4q °K, 
t.n.ol)-[!, tnwQwg~wo ollr 2bruwutnprlw{j[!, 18 oc, 
twr~n.o'l-[!' WfllnWQpG OllP 2bpuwutnprlwG[!, -12 °C: 

'-tw[npp:J>bpGbpmu ollr tnwQwguwG hwuwp wGhpwctbztn qn[npzm QW
Gw4[! npnz~mu t hbtnl!JWL pwGwCilJ.n~. 

36 ·Q 
D = ' , 4q1ct, (2.51) 

r·x·1J 
nptnb'l Q-G 2bpum~JWU QWGw4G t, '-l.tn, 

X-[!' tnWQwg~n'l qn[npzm !nrm~JWG wutnprlwG[!, 0,95+0,98, 
r-[!' tnwgwg~n'l qn[npzm ~WQG~wO 2bptlm~JnLU[!, 2171 4QI4q, 
11-G ' 2bpuw4npmutnGbpp qnpbw4pg[!, 0,95+0,98: 

2.6.1.5. \.tOSnt•'lO~ ~Ut-4Ur'-t 

'-tnJnL'lnL hwtlw4wpq t 4n~~mu WJU pGctbGbpw4wG . zrGm~JmGGbp[!, 
npnGQ GwttJwtnbu~wb bG ClbnGwp4nt~jwG 4bfllnW2f1bpp hw~WQUWG, tnb
flWlflnttJuwG, UWQptlwG lJ. W'ltnwhwGtlwG hwtlwp: Qnp lJ. UfPUil 4bfllnW-
4tnnpGbp[! 2Wf11lnLU bG 2Wf11lP!Gbpn~, WL4W tuwnGmu bG tlbb gwGw4m
~JWUp 2PP hbtn, nppg hbllln mflwp4mtl [!GilhwGmp tun'ln~w4wzwp : 

'-tbfltnW2f1bp[! pGm~wqp~mu bG [!Uln Wfllnntn~wbm~JwG ' rlwpUfntn~wb 
- 4bGilwGpGbpp UL4WGilr. W'lPQWJpG, bG~wu~bpQWJpG, uGGilWJpG rlwpUfb
pp , ~n~Gwuup uzw4tlwG Wf1li1Wilf1WUWubppg ; n~ rlwpUfnlll~Wb - 4bGilw-
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GpGbpp GwtuwuUfWUilWJpG UfWhuwG ~WJpbppg ; n~ W'ltnntn~wo - uwnGw
pwGwjpG 4wnmJgGbppg lJ. 2bpuwtflntuw-Gw4p~Gbppg, 4w~UWJWli1Gbppg ; 
W'llnnlll~wb- uwGpU1wpw4wG UUfWGilwGngGbppg , Llb4muwpwGpg : 

3mpwgwG~Jmn lllbuw4r 4bfl.U1W2flbpp hwuwp wGhpwctbztn t Gwtuw
Ulbubt wnwGapG hwuw4wpq: 

l,utjuwqo~nfl_ qnpbwpwGp 4bflli1W2flbpp hw~WQnLU[!, tnbflwtflntumtl[!, 
UWQflnLU[! , uwGptwqbponn.IG WL4Whn~nfl_ pGctbGbpw4wG 4wnmg~wbgGbpG 
wG~wG~mt.l bG 4nJmfl_m hwuw4wpq: q.npowpwGp 4bf1.tnW2flbfl[! GwtuGw-
4wG uztu4mupg hbllln l9~nLU bG 4nJnLfl_p : b~b qnpbwpwGmu ~4w WJilUfPUP 
hGwpw~npnL~jntG , WUfW 4wnmg~mt.l bG 4bflli1W2flbfl[! uzw4tlwG bG~wr4n'1. 
uwgpnfl 4wnnqgGbp . 4bfJ.lllW2flbfl[! [pn~pG uzw4tlwG bG~wp4~b[mg hbllln 
bG nLflWfl4~mu 2flWUpwpGbp : 

'-tnJm'lm hwz~wr4£! 4wtnwp~mu t [!Ulll hnun'l2flbpp 12wGw4p, hwz~r t 
wnG~mu GwlJ., np tnbttJGn[nqpw4wG, Wf1li1WilflW4wG lJ. tnGUlbuw4wG-
4bGgw'lWJpG 4bflli1W2flbpp qmtlwpwJpG QWGw4Q 4wqumu t qnpbwpwGp 
2rr owtuur 90+95 %-[! : 

Gll1,4.2 = 0,92 · G2, tl 3/~: (2.52) 

Uptnwllrw4wG 4bfltnW2flbpp bw~WL[! ' 

G,, =g·Kr ·M 'i·wrnn. . 

nptnb'l. g -G Wf1lnWilflW4wG 2PP bwtuuG t . g = 6,2-8,0 U3/tn , 
M -[! ' ctwtlwjpG WfllnWilf10flW4wGm~JmGG t . tn, 
K f-[!, 2PP wGhw~WUWflW!WtP bwttJup qnpbw4pgG t, K f = 1,4-2,0 

SGtnbuw4wG, 4bGgWflWJpG 4bfllnW2f1bpp Ow~WL[! 4tpGp 

G~. tnGtn. = L g . n . d Ll~r4 

GQG'l.Willll = G4.W[llll. + G4.ll1Glll . = 0,9-0,95. GQGI} 

'-tnJm'lm tun'ln~w4r tnpwuwqpb[! hwz~wr4~mu t hbtnl!JWL pwGwCilJ.n~. 
·•, 

d = 16oo. J%. uu, (2 .53) 

nptnb'l G-G 4bfllnW2flbpp QWGw4G t, 0 3/~, 
V-G' 4bfltnW2flbpp zwpctuwG wpwqm~JnLU[!. V = 0,5 ... 2 u/~: 
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2.6.1.6. UUrl'LOt-fil"SU'L 1Ut~Urli 

UwnGmjaJWG hw2~wrllo 4wlllwp~nul t QUlll 4wtnrrw4wG hwz~wr4r. 
npp ~r2ngn~ npnz~nt~ t ~jabp~p gpLnw~zwlj~wG ~rw bwltJu~ntl 2br~mra
JmGQ, 2rGwpwpw4wG 4nGulllpm4gpwGbppg lllbtlP mGbgntl. pG~UJtw Gwu 
zwhwqnpbllwG 2bpuwjpG hnu~bpo: 

~wz~wp4Q ljWlllW[l~nL~ t hblllUJW[ pwGwllli.n~ (Jmpw~wu~mp jugp 
hw~wp wnwGllpG). 

Qut~. = F · K · Ctw -lu), '-llll, (2.54) 

riplllbtl F-Q ~b4muwguwG ~w4bpbuG t, 1J2, 
K-G· 2bpuwtl'njuwGw4ntjaJWG qnpbwljpgQ, '-l.lll/~2 oc. 
'lrur UJWlllbpp hw~wr K= 0,4, 
Gbpup UJWlllbpp hw~wp K= 0,45, 
WllWUlllWtlP hw~wp K= 0,6, 
hwlllwljp hwuwp K= 0,3, 
t... lJ. tG-G · wplllw~pG lJ. Gbp~pG 2bf1~WUlllprlwGGbpQ, oc: 

Ujabp~~ uwnGwpwGwjpG ~zwlj~wG aw~wGw4 lllbtlll mGbgntl gpumt
jaJWG 4npmutn(! ljwju~wb t Gwu ~jabppubpp, lllWJlWJP lllbuwljpg lJ. hwz-
~wplj~m~ t hblllllJWl pwGwllun~. 

1 Qu.~z. == 
86

,
4 

·(G·C+G111 ·C111 )·(fw -lu), '-llll, (2.55) 

nplllbtl G-G 1 hbpjawtl'njum~ W[llllW'lJl~ntl ~jabppp pwGwljG t. 4q, 
C-G· llll{JW[ ~jabfl~P 2bp~mGwljntjaJntGQ, SV4q, 
Gill-G. lllW[lWJP ~wzo, 4q, 
Cl1l-G· tnWflWJP 2bp~mGwljmjaJntG(} , 2/ljq: 

· 5plllm~JWG 4npmuli1G wJGmhbllllJ. npnz~m~ t QUlll rlwnwqwJpllwG' 

ti Qx = KF-uf:.t1lZ, '-llll, (2.56) 

nplllbll. K-G ub4muwg~wG 2bp~w4ln!uwGw4uwG qnpbw4pgG t. 
Z-o· Ull{]WL ~w4bpbup rlwnwqwJ~~wG lllUntlnl~JnlUQ, aw~. 
Fd-G. ~bljmuwg~wG ~w4bpbu[! (rlwnwqwJ~~wG wq'lbgm~JWG 

Gbp~n qlllG~nll.), 1J2, 
~kG 2bfl~WUlllpdwGGbpp hw~buwt lllWppbpntja)ntGQ. npQ hwz-

~wplj~m~ t hblllli.JWL pwGwllun~. 

l·P 
AI =075·- oc 
LlJn ' L ' ' 

(2.57) 
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nplllbll. 0,75-Q 2br~m~JWG wq'lbgm~JWU qnpbwljpgG t.· 
1-u· wpll.wjpG rlwnwqwJ~~wG LWfl~WbmpJmGG wunwun. 
P-G · ubljmuwguwG uwljbpbup 2bJlUWJpG 4twGuwG qnpbw4pg[!, 
L-[!· 2b(l~WhWtlnfl'lW4Wunt~JWU (OrJ.P9 'lbutp WllWUlllWfl.) qnpbw-

ljpg[!: 

CG'lhwGmp 9fllllnLjaJWG UJwhwG2[! hwz~wr4~mu t hblllli.JWl pwuwllll.n~. 

Q = QtltlJ. + Qu.~2 . + Qti + Q4, 4wu Q = QI + Q2 + Q3 + Q4 '-llll (2.58) 

L.Q·P 
Qhwz4.. = -

2
-

nplllbtll3- 4npmuU1Gbp[!, 13 = 1,12, Z - ljnllutrbunpp wz!uwtnwG~p lllli.n
tlnl~lntG(}, 17-22 awu 

O'lw4lnjuuwG hw~wp 2br~w1ru hnu~[! 4trGr· 
Q3 =Loll . (iwpl11.- i[it;pD~[j) 

nplllbtl iw 11Ul.u ilit;pp~li- wplllw~pG Lt Gbp~pG orJ.p lllbuwljwflwp tujaW[
UJpwG. Q/ljq, 

L0 ro,- O'lP OW~W[[! 

Qbp~whnu~bpQ zwhwqnpbUwG dwuwGw4 npnzmu bG hblllUJWI pwGwMm~· 
Q4 =(0,1-0,4) ·(Ql +Q3) 

Cutn ~bpnhpzJWl hwz~wpljp' (}Glllp~m~ t 4n~UJpbunp: Uup W[1flJmGw
pbpmpJmGnul oqlllwqnpb~mu bG AK-45, XMA llw4Grzr lllwppbp Wflli1WrJ.
Ilntlw4wGmpJwG 4n~UJpbunpubp: 

J ~:: 2.6.1.7. ~brl1UlJUSUl4UrUrlJUl .. 1Ut~Url4 
l.,wltJwqb~ntl llbnGwp4mraJmGmu 2bpllmtaJmGn bw!uu~mu t lllbltJGntn

qpwljwG, uwGplllwpw4bGgwtlWJpG, orJ.wlflnlumraJwG, 2bnmguwG Gutwlllw4-
Gbpn~: 

1~ QbnmguwG hw~wp qn[npzm bwltJup (D2bn.) hwz~wplj[! Gbpljwjwg
~mu t 2bnmguwG hwz~wpljp pwaGmu: 

2. 0'lw4lnltJmraJwG hwuwp qnLnrzm bwltJup (DOl).) hwz~wr4n Gbp4w
JWg~mu t o'lw41n!lJmjaJwG hwz~wr4r pwaumu: 

3. SbltJGntnqpw4wG GUJWlllw4Gbpn~ 2b[1UnL[ctJWG bwltJu[! (D"'blu.) n11nz
~mu t QG'lhwGmp wptnwrJ.pwG~~ hwuwp qnpbntl lunznpwg~wb Gnp~w
Gbpp, pG~UJbu Gwu uwp~w~npmuGbpp wGliGwqpbppg ~bpg~wb qntnrzm 
<twllwJpG bwltJubpp hw~wllwjG: 
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4. UwGrU1wrw4bGgw'lwJrG GUjWU1W4Gbrr hwuwr bwtuu~mu t U1blu
Gntnqrw4wG uUJWU1w4Gbrn~ owtuu~wb 2bpunLJaJWG 86 %-[!' 

D14 = 0,86 · DU1b!lJ., 4qld: (2.59) 

CG11hwGmr qntnr2m owtuul! 4wqunul t 
D~li~. = D2bn. +Do~+ D111 bj~~ . + D~, 4qld: (2.60) 

5. 1bU1W'lWP3 4nG11bGuwU1r J2WGW41! npn2~mu t hbU1UJWl pwGw31.J.n~. 

M11 =0,80 · D~£J~.· 4qld: (2.61) 

. 6. Ltw,auwJwUlwG wG[!G'lhwU1 w2tuwU1wGJ2r hwuwr UJbU1f2 t hw2~wr-
4btwwgmgr~ uwU1w4wpwp~n11211r f2wGw4!!' 

Mt.d = DoCJfl. -M4, 4qJd, (2 .62) 

7. UwU1w4wrwr~n'l 2nLJl[! U1WJ2WgGbtm hwuwr bwtuu~n'l qntnP2nL 
J2WGw41! hw2~wr4~mu t hbU1UJWl pwGw31.J.n~. 

M ·C ·(t' -t ) 
D\IlW9. = l-2 l-2 l-2 l-2 ' 4qld, (2.63) 

rl ·2. x . TJ 

npU1b'1 C
1
.
2
-G 2rr 2bruwU1WJln'lnLJaJmGG t. C1.2 =4190 ~14q oc, 

~~1l-G· U1Wf2wgrwo 2rr 2bruwuU1rrlwG[!. t;_2 = 40-45 oc, 
\ .2-G · u wnl! uwU1w4wpwr~n'1 211r 2bpuwuU1rrlwG[!. \.2= 1 o oc. 
rl·2-G' trwgmgr! UWU1W4wrwr~n'1 2Jlr 2bJlumGw4mJajnLG[!, 518 

44wtl4q, 
x-1!· qntnr2m ~npwguwG wuU1rrlwG[! . x = 0,95-0,98, 
11-G· 2bruw4nrmuU1GbJl[!. 11 = 0,95: 

8. ~mrl! qntnr2r 'lwp3Gbtm hwuwr 4rrwn~mu t hbU11.l.Jwl pwGw31.l.[!. 

Q = D[!CirJ. · CL.2 · (T Ul -/4 ), ~/d, (2 .64) 

nrUlb'l T 
111

-G qntnJl2nL 2bruwuU1rrlwGG t 0,9 UraG rlG2uwG dwuwGw4. 
T

111
=174,5°C, · 

~-G' hbU1W'lWP(I4nG'lbGuwU1r 2bJlllWuU1rrlwG[!. ~ = 85 oc: 
9. qntn112m wrU1W'lJlnL[ajWG dwuwGw4 ~wnbtrl2r 2brllwJrG bwtuul! 

hw2~wp4~mu t hbU11lJWl pwGwoi.J.n~. 

B - Q 
q- Q' '4qld, 

u ' '74 
(2.65) 
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nrU1b'1 Ou-G [!GU1r~wb ~Wilblrl2r WJruwG 2brum,ajmGG t . qwqr hwuwr 
Ou=35,7·106 ~/u3 , uwqm,ar hwuwr Ou=41.4·106 S!lu3

, 

11~-G' 2brum,a1wG o.q.q.-G. qwqr 1.1 uwqm,ar hwuwp 11~= 0,77: 

CuU1 qnlnr2m [!G'lhwGmr owtuur· [!GU1r~mu t E 1/9 F uw4Gr2r 4w,auw 
(0,9 U,aG rlG2uwup 1.1 Ulwrpbr wpU1w'lrn'lw4wGm,aJwllp): 

2.1. uuLtbrbULbrto =mt~urLt~ 

2.1.1 unrla'r ursu'l-rU4U'L lJUU'LU'CbU!r ursu'l-ruuuubrr 
lJU4brbU'Lbrr~U'C~Ur4C 

UrU1w'lrnLJajWG 4wquw4brUJllWG hwuwr UjWhWG2~n'1 wrU1w'lrw4wG 
uw4brbuGbpr tun2nrwg~wb GnruwGbp[! 4wtu~wb bG Gwtuwqb~n'l wr
U1W'lrwllwur wrU1w'llln'lw4wGm,ajmGrg (hw~bl~WO 2.9): 3mrwf2WG~mr 
wrU1w'lrw4wG llw4brbu[! ( F1 ) hw2~wr4~mu t 4bG'lwGrGbpr Jmrwf2wG~
Jmr U1buw4r hwuwr GwtuwUlbu~wb uw4brbuGbpr qmuwpn~. 

F1 = n· N (2.66) 

npU1b'1 n - 4bG'lwGrGbrr Jmrwf2wG~mp U1buw4r uur J2WGw4G t 
hbrrawtfmtumu, Ul , 

N - Jmrwf2wG~mr U1buw4r hwuwr GwtuwUlbu~wb llw4brbuGb
rr GnruwG' 4wtu~wb unrrar wrUlw'lrwuwur wrU1w'lrn
'1W4wGmraJmGrg. u3/U1: 

1w2~wr4Gbrr wr'lJnLGJ2Gbp[! Gbr4WJWg~wb bG wrumuw4 2.19-r 
orrGw4n~: 

Urunwwq 2.19 
UpU1w'lrwuwubrr llw4brbuGbrr hw2~wr41! 

UGwumGfl tnl:iuw~[! ::l ::;, 

•b-3 3 
::l "=' "=' I I ~3 ::;, 

~3 3 3 .=r3 
.J:I 5 ~3 

3"=' li.2= ~c::.. ~5:::1 ~c.. 3"=' 
~3 c::..c::- "=' c::.. 3 "=' 3 :::1 ~3 "=' 3 .J:I 3 G..c::.. 3 5 2_5 

..C....3"::J o~3 -:::r'§: c::..c::- G..c::.. s'o 3 .2. c::.. "=' roJ3 r;: 3 J5 3 
cc:.. c3c:.. ..1:1..1:13 

55 :::::;, 5 :::j 3 en"=' c::- Cl) 0 r;:_ 

N F N F N F N F N F N F 
Swt1.w11h llhu 
lunqp t.lhu . 
fhluwrr ullu 
CG'lwllhGn u. gwn. ranh}I! 

-
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Pntnr wpi.IlWilPW\lwubpr nG'lhwGmp Llw4bpbU[! 4trGr' N -gwnw4mup 
\lbi.Ilp 4wLl N1- 2rGwpwpw4wG gwnw4mup ~nr~12: 

bpGwpwpw4wG 12wnw4mup ~nr~12 ui.IlwGwtm hw\lwp [!GilhwGmp Llw-
4bpbul! pwdwGm\1 bGg 36-p, b~b . UJmGbpp ~np~gGbp(} 11wuw~np~wb bG 
6 \lbi.Ilp hbnw~npm~JWG ~pW (6 X 6 = 36) 4w\l 72-p, b~b UJnLGbp{! llWUW
~np~WO bG 12 Llbiilp hbnw~npm~JWG ~pw (6 x 12 = 72). 

N · N 
N

1 
== -· QWn.~np~Q 4wLl N1 =- gwn.~np~g: 

36 72 
OprGw4' hW2~wp4bt Llnp~r Wpi.IlW'lPWUWUp llw4bpbu(}, b~b hbp~w

lflnjur hqnpm~jntG[} hw~wuwp t' IIlW~wpp uru - 30 I.Il, junqp uru - 15 IIl, 
n~juwrr \lpu - 5 IJl: 

Upi.Ilw'lrwLlwup !!G11hwGmp Llw4brbun 4trGr · 

Fli.ll.[!. :: Fli.ll .Ul. + Ffi.ll.tu. + Ffi.ll.n. (2.67) 

npi.Ilbll. Fli.ll.£!. - GwjuGw4wG Ll2w4mll ([}GilhwGmp), 

Fli.ll.tn. - GwjuGw4wG Ll2w4mLl (IIlw~wpp), 
Fli.ll.tu. - GwjuGw4wG 112w4mLl (junqp), 

Fli.ll .n. - GwjuGw4wG Ll2w4mLl (n~juwpp): 

=1wLlw<lwJu hw~bt~wo 2.21-r· npn2nul bGQ Llbp oppGw4r hwLlwp llb4 
\lpw~npp llw4bpbup GnpuwG. Nrul.lll. ""14,5 Ll

2
/1Il: 

Y.brwhw2~wr4n 4wiilwpmLl buQ· btGbtn~ Llbp oppGw4r IIltlJwtGbppg u 
hwLlw1.4wi.nwujuwGbgGb[n~ hwLlbLlwiilw4wG wpi.Ilw'lrwGgr hwLlwp Gwjuw-
I.Ilbu~wo GnpLlbpp hbi.Il. 

15-6,5 
Nli .• tu == 23,0 + == (15,4- 23)"" 18,03 Ll

3
/1Il, 

.u. . 19,5- 6,5 

N,li .• n ""45,0 + 5•0 - 4•3 : (34- 45) = 43,21 tl3/1Jl, 
.u.. 8,6-4,3 

Fli.ll.n. = 30 ·14,5 + 15 ·18,03 + 5 · 43,21 = 921,5 Ll
2

: 

brGwpwpw4wG gwnw4mupGbpp gwGw4n 4trGr' 
N 921 5 N

1 
=-"" --' == 12,78 4wll 13 2ruwpwpw4wG ~wnw4mup : 

72 72 
lftlG~u Llnr~l! · 2 c:twLl wunG11Llb2 w21uw1I1wGgp G1.4w1I1w4n~ 4bG11wurGbpp 

4miilw4LlwG I.IlWpwbgGbpp hwuwp 1 qtmlu 4bG11wGmG Gwjuwi.Ilbuumll t' 
lub4- 2,5 Ll 2 , Ub4- 0,5 Ll2 , junq- 0,8 Ll

2
: 
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OppGw4' hwz~wp4bt Llnp~p wpiilW'lPWuwup u Llub11.~P uzw4tlwG wp
IIlW'lpWllwup llw4bpbu[! hbp~wlflnjumu 50 IJl uup U2W41lwG hqnpnL~JWUp 
tlb4 hwp4wGp 2 qmqwhbn wzjuwiilnll. hwpwhnu qbbpn~ zhGgmu: 

1. npn2b[ wpi.IlW'lPWUWUp pwG~npw4wG tlw4bpbU{!. 
F = 231l2 /Ul · 50I.Il = 1150 u2: 

2. npn20[1.4WhbUI.IlWJpG IIlWpWOQp tlw4bpbU(}. 
F = o,26 tl 2 t~n. 5o Ul = 13 u2: 

CG'lmGbtn~ zjlGwpwpw4wG gwnw4mupG 12 X 6 = 72 u2
' 4UIIlWUWGQ 

. 1150·13 
2rGwpwpw4wG gwnw4mupGbp -.~ = 16,5 4wll16 hwi.Il: 

2.1.2. uum ... urm .. l.brt- UUlibrbut- ~Uc•mrlic 
Uup ~bpwuzw4tlwG wpiilw'lrwuwubpmLl uwnGwpwGwJpG 1.4whbu1J1-

Gbpp (jugbpp) uw4bpbuGbp(} hw2~Wp4mll bG' btGb[n~ WpiilW'lPWUWUp t.lb4 
hbp~wlflnlur hwuwp 1.4whwG2~n11. hmugp QWGw4rg u npnzw4r dwuwGw-
4whwiil~wop hwuwp 1.4whbui.IlwJpG hmtlQp 4nunw4LlwG gwGw4pg: Uwn
GwpwGr uw4bpbup hw2~wp4uwG hwt.lwp G4wi.Ilp t wnG~mu l4Wil.bg~wo 
uup u uwnbg~wb uup gwGw4wJpG hwpwpbpm~JmGn: 

UwnGwpwGr t.lw4brbun hw2~wp4~mu t hbi.IluJWL pwGw<lunlf 
F = A. p. 1 (2.68) 

q·J 
npi.Ilbll.' A - hmt.lgp gwGw4G t, I.Il/hbp~. 

p - W2juWIIlWUQWJpG hbp~wlflnjubpp ~P~[}. 
q - u~bpgp 1Ilbuw4wpwp pbnGw~npuwG GnpuwG, 1Il/u2 

(hw~b[~WO 2.9), 
t -1.4Wh1.4wGuwG I.Ilunll.nL~JnLG(}, op, 
J -2pGwpwpw4wG gwnw4mum uw4bpbu(}, u2

: 

b~b dwuwGw4n IIlp~wo t dwubpn~. w1.4w hwJIIlwpwpmu w~btwg~mu 
t 24 ~r~u: 

OppGw4' uur upw~wq uwnbguwG 11bl4QnLU (-30 °C 2bpuwui.IlpowGr u 
o11r pGw4wG 2r2wGwrml~1wG 1.4WJllwGGbpmu) gp1I1wu2w4uwG gr4tr IIlun
flnL~JnLG[! [}G11mu~mu t 48 dwu, pu4 uup 1.4Wil.bgt.lwG llbl4Qmt.l' 24 dwu, np(! 
hwuw1.4wiilwujuwGmu t l4Wil.bguwG nbdjlupG, bpp jugp 2bpuwu1I1rowG[! o 
°C t. ru4 OllP 2Wf1duwG wpwqm~JnLG(!' n~ 1.4W4wu, QWU 0,5 u/~r4: 

Uju 4nG4pbi.Il 1.4WJtlwGGbpp 11bl4QnLU npn2bGg jugbpp uw4bpbuGbp[}, 
bpp A -G hw~wuwp t 50 IIl/hbp~ : CG11mGnul bGg, np uup 80 %-1! ui.IlGmll t 
uwnGwpwG l4Wil.bguwG hwuwp, 20 %-n· uwnbguwG hwuwp: 
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'1lw11bgt.lwG !tJg~ uw~bpbuQ ~tpGp' 
0,8·50 ·2 

FUjWf\ == 0,2. 72 = 5,6 2~U.j2Wr2. 

2. '1lw11bgqwo t.lu~ L4WhL4wGt.lwG L4whbump t.lw~brbup hwzqwp~ 
(L4WhL4wGt.lwG mllnl1nLtalmGQ' 2 op = 48 dwt.l). 

0 8 -50 ·2·2 
Flllwh = ' = 11,2 z~G .j2Wr2 . 

0,2·72 

3. bGrawt.lrabpj2Gbp~ L4W'1bgt.lwG !tJg~ U L4WhL4wGt.lwG L4WhbumGbp~ 
t.lw~bpbuGbpp hwz4.wr~ ( q = o, 1 m/tl2, grmwt.lzw~uwG gr~tr mlln11mra1m-

GQ' 24 dwt.l , L4WhL4wGt.lwG mllnl1nL(ilJnLGQ' 2 or). 
. . 7,305 ·2 -48 

Fblip - L4WhL4wGt.lwG. Fblip == = 4,06 z~G.j2Wr2 . 
0, 1· 72.24 

• .. 7 305 ·2 · 24 
Fblip - L4W'l.bgt.lwG. Fblip = ' = 2,03 z~G.pwn. 

0,1 ·72·24 

4. U11.~Gbp~ L4W'1.bgt.lwG !tJg~ ll. L4WhL4wGt.lwG L4WhbumGbp~ uw~b
pbuGbp~ hwz4.wr~ (6 or. q = 0,4 m/t.l

2
) 

1,76 ·2 ·6,24 Fwf\~ == = 0,73 z~G .j2Wil. 
0,4 ·72·24 

5. Uu~ uwnbgt.lwG tug~ t.lw~brbup hwzqwp~ 
. 0,2 . 50 . 2 . 2 

Fwn = = 2,78 zpG.j2Wr2. 
. 0,2 ·72 

6. Uwnbgqwb t.lu~ L4WhL4wGt.lwG L4whbum~ t.lw4bpbup hwz4.wr4 
(L4WhL4wGt.lwG mlln'l.m[aJnLGQ' 20 O[l). 

0,2 ·50· 2 -20 
F1.4wh = = 3,97 2~G.pwn. 

1,4-72 

UwnGwpwGwJ~G L4whbumGbp~ [!Gl)hwGmp hwz4.wr4wJ~G t.lw~bpbu[! 
~t~G~· 

F(!lill === FhW2 + (20 + 40) % FhW2 (2.69) 

Fhw
2 
= 5,6 + 4.4 + 4,06 + 2,03 + o,73 + 2,78 + 3,97 == 24,57 2~G.12wn. 

24,57 ·20 
Fl!lill == 24,57 + 

100 
29,48 z~G.pwn. 

CGl)mGnnl bG12' Fl:!lill = 30 z~G .j2WO. (JmrwpwG~mpQ • 6 x 12 = 72 t.l
2

): 
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"1wtfbttfw(J 2. 1 
·1bppwtfln!tJwjpG W(1U1Wl)(1Wj2WUW~p u wztuwmwdwt.lwuw~~ Gnpt.lbp[! 

~bGI)wGpGbp~ unprap l)bL4pmt.l 

Unrra~n11 ~bG'lwG~Gbp~ mbuw~[! . unprap Uf1UlWJlpW- U2fuwmwd'w-
~wquw~bpUJ!lwG ~uG m QWUW~p uwGw~p 
Wf1UlWflf10'1W~WGnLJ3JnLU(! Gnpll[! , Gnpll[!, 

~/hbjl~ rmUjb/qtmlu 
1 2 3 

1 tun2np b112brw~np 4bGJlwG~Gbp 
w) n~ ~nG~bJbpwjpG ywfun~p qpo, 
w_pmw_!lll_n!lwywGn~mG[! • 

urG~u 150 qt.lhbpra. 9 47,1 
150 - 300 qt.lhbnra. 10 40,7 
300 qt.lhbpra. u w~b!P 12 35,4 

p) ynG~bJbpwjpG ~wfun~p qpb, 
WflUlWflflOI'J.W~WUnl(aJnlUfl. 

t.lllG!lL 800 qt.lhbflta. 13 32,3 
800 - 1200 q(./hbpp. 14 30,0 
1200-2000 ~/hbJl?· 15 28,2 
2000 q[./hbpp. u wl!btll 16 26,7 

2 lJwGp 0'120(1W~np ~bGflwGpGbp 
w) n~ ynG~bJbpwjpG ywfun~p qpb, 

w fl Ul w 'lfl n 11. w 4 w G mraJ mG I!· · 
utJG~u 2ooo q1Jhbpra . . 33 12,6 
2000 qt./hbpra. u wl!btll 37 11,3 

p) ynG~bjbpwjpG ~wfun~p qpb, 
WflU1Wflflnrtw4wGmpjnLU[! ' 

upG1u 2000 qt.lhbpp. 42 10 
2000 _cy./hb[lp_. u w_Y.b!P 47 9 

3 tunqbr' 4w2bhwG~wb 
w) n~ ynG~bJbpwjpG 4wfun~p qpb, 

WI'UlWflflOI'J.W~WUnL(a(nLU[l ' 
upG~u 3oo q1.thbpra. 17 24,8 
300 q[./hbpp. u w4_b!P 19 22,0 

p) ynG4.bJbpwJpG ~wfun~p qpo, 
WflUlWI)flnt'l.W4wGntpjnLU[!. 

t.lll£itll 8oo <u.thbJ!R. 22 19,2 
800 qt./hbnra. u wl!btll 24 17,2 
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4 

14 30,0 

15 28,4 

21 20,1 

23 18,3 

1wl/bt!Jwb 2.2 

blPuwG 4wpuwGbpp (U1wpnll,nLPimuGbpp) GnpuwU1pqwJpG 
W(lU1WI}(lOil,W4WGmpjntU(l 

UpU1W'lflnTJ.w4wGm~JmG[!. ~qlhbp~ 

c::.. 
c::.. ..0 

..c 
.D 

3 \.::J 

UwpnwlJ.npuwG wGqw-
..::1 
.:::r 

c::.. 5 5. 
.J:I 

Gmun. pGmpwqrrn 
...c:.. \.::J .B... c. -? 
"' 3 3".J:I c: 
c::.. ..= 

..c ...c:.. -:!: 3" 
N .J:I 3<.::J 

..0 c::.. c:- 3~ g. 
3 .J:I c::.. 
-s- Cl.. 3 ::J "' c:: 

c::.. ...c:.. c:... 

.J:I ..::1 ::J .:::r.D .2... 

1 QwG, 1000 l 580 1370 1270 1060 240 
I 

U1WflOTJ.nLJClJWUp 

2 QwG, 1350t 760 1570 1500 1320 400 

lllWJlO'l.nL~fWUp 

3 b~tlwG ljwpuw· 
Y7-!b.U:b 850 2150 2050 1800 520 

uw~Gr2r, 11 oo t 
lllW(lnllnlf31WUP 
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1 

2 

3 

4 

5 

=iwl[btl[wb 2.3 
S!bpuwu2w4uwG !ugbp~ GnpuwU1~qw1~G wpU1WI}(lnl'lw4wGmrvJmu~ 

Sl!JwtGbp Wf1U1W£lf10TJ.W4wGm~JWG hw2LJ.wrltJ 
hwuwn 

ljpuww~!ulllwb lt 
bljlwb bfl2\14Gbp bljlwb-wl4!uU1WO 

UwppwqnpuwG -- bn?~4Gbr 

wGqwunulQ, I 

pGm~wqpbflQ ..:::1 \::J ...c:.. c:--= 
3-= c:.::r 

c:...-=.::r c:....:::r 3 3 3 -a o-1 3 c:: 3 .::r 
c:...3::::r C:...::::r ...c:.. -:!: ..:::1 ::::r <:::- ...<::,_ 

3C:.J:I .::r.J:I N .J:I c::...J:I c::.. .::r 
ks c::.. c:- -a 5 c::: 3 c..35 .J:I c:... C...:~ C::..::::r 

Cl.. .::r.J:I c::.. 3 3.= ks ..::::1 ::::r c.. o-1 

1200x1000 uu ~wljlb-
pp 2112wGwljp panG- 205 220 100 125 130 120 
uwG Gnpll[!, 4q 
1000x1000 uc.l ~wljlb-
pp 2f12WGwljp 164 178 80 100 105 98 

. pbnGuwG Gn_pllQ, ~q 
750x720 uu ~wljlbpp 
2112wGwljp pbnGuwG 90 98 45 55 57 53 
Gnnur.4q 
PmtuwG tugap 
w) W2tuWlllWU$1WjpG 109 130 50 75 62 60 
9r4tr l.lllmrJ.nr.p1mu[!, 
pn~b 
p) W2!uWlllWG$1WjpG 
gplj[bpp $1WUWlj[! 4,4 3,7 9,6 9,4 7,7 8,0 
hbnrawljlnjunul 
qntnr2waljluwG !ugbp 
w) W2juWlllWUEWJpG 
9P~lP llllm'lntpjntG[! , 
rn~o 

80 100 20 30 46 45 

p) W2juWUlWUQWjpG 
gp~[bpp £!WGW4(! 
hbrrawJhnJ\Jmll 6,0 4,8 24 16 10,4 10,7 

trwunpmpJndi: «<>WJI.IlP ljlntuwpbG qwq oq1.11wqnpbb[pu pnquwG jugbpp Wf1lllWI)
flOTJ.W4wGnl(dJOLGG wlJ.btwGmu t 20 %-nq 
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1 

2 

3 

4 

5 

6 . 

7 

8 

9 

10 

~wr.fbtr.fw& 2.4 

'o!ubguwG (w~ltJllluwG) !ugbrjl Gnruwllljl~wJjlG 
WfllllWf}fln'l.W~WUnL~JnLU[! 

Sl{JwLCibp WplllWflf10'lw4wGmpJwG I hw;J~wp~jl hwuwp 
br2~4b'l.bG~ mbuw4[! 2f12WGw4~ 2f12WGw4~ W2juWlllWUj2W- I 

2_WtPbf1[!1 UU pbnGuwG J~G g~4L~ mi.Ln- I 
Gnpuo~~q. rtmra1mGp , o[l_ ; 

1200x1000 135 5 
=!nulwllj!tnnwo bf121l4Gbr 1000x1000 110 5 I 

750x720 60 5 

PwpCip lllbuw4~ blJlwb-
1200x1000 150 2 
1000x1000 120 2 

wlljltJlllwb br21l4Gbr 750x720 66 2 

Unw2jlG lllbuw4jl blJlwb-
1200x1000 135 2 
1000x1000 100 2 

wlljltJlllwb br2~4Gbp 750x720 60 2 

4jluwwlljltJlllwb br21l4Gbr~ 
1200x1000 130 1 
1000x1000 104 1 

pwpCip lL wnw2jlG lllbuwljjl 
750x720 58 1 

4~UWWUjltJlllWO bp2jl4Gbf11 
1200x1000 120 1 
1000x1000 96 1 

2-pl"}lllbuw4jl 
750x720 54 1 

UUjltJlllwO wq'lflwt.ljlu lL 
1200x1000 235 3-5 
1000x1000 190 3-5 

rctllw4jl t.ljlu (o4nrn4) 750x720 100 3-5 
UUjltJlllwb-blJlwb 1200x1000 265 015 
wqrwwujlu lL rctllw41l t.ljlu 1000x1000 210 015 I 

(o4_npn4_) 750x720 115 015 

llmLblllGbpl WUjltJlllWO-
1200x1000 235 015 
1000x1000 190 0,5 

blJlwb 
750x720 100 015 

1200x1000 240 1100-1115 
4n'l.wt.ljlu <4nrbJ{jw) 1000x1000 190 1100-1115 

750x720 105 1100-1 I 15 
1200x1000 300 1,00-1115 

'-if10j2wt.ljlu (qpnll}jlG4w) 1000x1000 240 1100-1,15 
750x720 130 1,00-1115 

tJwunpmpJmu: 4>wJlll~ lJlntuwrbG qwq oqlllwqnpobwu wlljltJlllt.lwG !ugbpjl wplllW'l
f1"'lw4wGmpJmGG wqbLwGmt.l t 40 %-nq 
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• ~wr.fbtr.fw& 2.5 
lfuw'l.wgGbrr Gnrtlwllljl~wJjlG Wflli1Wflfln'l.w4wGm~JmGo 

4/h 

liflli1Wf}fln'l.w4wGnt~)nLG[!I 4qJdwtl c::J 
o...c... 
3 CL -o C) 

...c...o 
53~ 

lfwGrwg~n'l. :::l...c...~ I I I I 3 C) - 3 3 3 3 
hntU£![! oo~ ~~ ~~ ~~ ~ 33.-o 3~ 3~ 3~ 3~ ~ C)...c_ c.. a c.. a c.. a c..~ C"lo o- So 5<0 SN SN 3...c...3 ...c_C\1 ...c....- ...c....- ...c... tO c.. 3~ C) - C) - Cl - Cl -0 e!s 3 oc::J oc::J oc::J oc::J 

3..1:1 5 3:g_ 3:g_ 3:g_ 3:g_ ~- ClO" Cl o- Cl o- ClO" 

16-25 13600 15100 7500 1800 
1 Sw~wrr uru· 3 4500 5000 2500 600 4lllnrubrn~ 

2 1600 1750 910 210 
Sw~wrr uru· 3 2100 2350 1230 280 2 
zrnlllwg~wb 2 730 950 410 90 

16-25 9130 10480 4930 1180 
3 lunqp ujlu ' 

3 2870 3010 1500 360 4lllnrGbrn~ 
2 950 1000 500 120 

lunqjl ujlu' 3 1400 1650 320 80 4 
zrnlllwg~wb 2 460 550 105 25 

5 4lWtPnt4 bG-
~wurabr£!Gbr 3 2500 2750 1380 330 

6 4lWtPnt4 bG-
~wu~br£!Gbr, 3 4000 4400 2200 530 btPwb 
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1/h 

1 

2 

3 

4 

=iwljb[ljWG 2.6 

'-imllllllbflGbrr Gnpuwllljl~wJpG Wf1l11Wilfl"'lw4wGm~JmG[! 

'tJnruwllljl~wJpG 
'-imllllllbflp ~wujl lllWflnflnL~JnLG[!. L 

pGm~wqrbp[! 
--

80 125 250 325 

~up pbnGuwG 0,4-0,6 0,4-0,6 0,4-016 0,4-016 
qnpbw4pg[! 
UjlwG~wq pbnG~n'l hmunr 45 75 150 190 
up2j1G qwGq~wb[!l 4q 
UzjuwlllwGQWJpG 9P4LP 
UllJ.nflnL~JnLU[! I rnl4b 
w) pwpCir Ulbuw4r btflwb 8 6 5 5 

brzr4ubrr ~wrz 
p) btflwo brzr4Gbrr~ tunqr 6 5 4 4 

uupg Gppbrzr4r lJ. 
UWfll}bL4WJP ~Wf12 10 8 6 6 

q) wn brzr4Gbrr~ 
Grpbrzr4ubrr u. 
uwnnbl~w~~·:i>wm 

Ur lil w llfl n flW4wGn L~JmG[! I 
4qlctwu· 
w) pwrCir Ulbuw4r btflwo 350 750 1800 2280 

bpzj14Gb(lp ~WflZ 
p) btflwo brzr4Gbrr. tunqp . 450 900 2250 2850 

uupg Grpb(l2P4P lJ. 
UW[ll}bL4WJp ~W(l2 270 560 1500 1900 

q) wn brzr4Gbrr~ 
Grpbrzr4Gbrr u. 
UW(lflbi~WI~-l>wn? 
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1/h 

1 

2 

3 

4 

• =iwlfbflfWG 2. 7 
3>wrzwtuwnGjl~Gbpjl Gnruwlllp~wJpG WfllllWI}pnf1w4wGm~JmG[! 

3>wrzwtuwnGjl~p l11W2l11P 

'tJnruwlllp~wJpG pGm~wqrbp[! lllW[lnflnL~JnLU[!, l 

150 335 630 
btflwo brzr4Gbrr ~wrz 
w) upwG~wq pbnG~n'l hmunr 120 270 500 

qwGq~wO[!, 4q 
p) wzjuwlllwUQWJpG 9P4lP llllln- 4,5 510 6,0 
flnL~JntG[! , rnl4b 
q) Wf1l11WI}f1nf1w4wGm~JnLG[!I 1600 3240 5000 

~~ctwu · 
ul4tulllwo brzr4Gbrr ~wrz 
w) ujlwG~wq pbnG~nfl hmunr 100 220 410 

qwGq~wO[!, 4q 
p) wzjuwlllWUQWJpG 9P4lP llllln- 5 6 7 

flnt~JmG[!I rnl4b 
q) Wf1lllWI}f1nflW4wGm~JnLU(! 1 1200 2200 3500 

uwctwu 
UflWfl(lllwG upu (~wrz> 
w) upwG~wq pbnG~nfl hmuQp 120 270 500 

qwGq~wO[!I 4q 
p) wzjuwUlWUQWJpG 9P4lP llllln- 315 410 510 

flnL~JnLU[!, (lnl4b 
q) Wfll11Wil(lnf1w4wGm~JnLU[! 1 1040 4050 6000 

uwctwll 
'-inlll[blllp lll4btllbGGbpp uuwjpG 
~Wf12 120 270 500 
w) ujlwG~wq pbnG~n'l hmllQp 

qwGq~WO[!I 4q 415 510 610 
p) wztuwlllwGnwJrG gr4tr llllln- · 

flnL~JmG[!I rnl4b 1600 3240 5000 
q) W(llllWI}(lnf1w4wGm~JnLG[! 1 

4q11wu - -- - -- L__ 
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=iwtfbLtfwa 2.8 
UGwumGGbpp unrrarg UUJWg~wo uur l.t uGwgwo hntUJ2P b[J2P Gnpuwlib[l[) 

lfbliflwlir qwliq~wop GlfwUJllwup, % 

lunQ 
Llw;>~whwWwo 

' -=r 3 

1nulj2p wG~wGnul[! 
c Cll. 

tub'-! ut'-l -=r OJ 

llw24n4. "" .J:> 
3 ~ 

..:::r 
O>.c.. 3 1.::1-::T 

Cll. 
3 "" OJ 

.J:I c: 3 
~ 3..:::r 

1 2 3 4 5 6 

l.ftiu' nutl~nq 47. 40 69 65 62 
':)tJ;>w~i wo bfilawu~bnQGbn 

'linttU 3,1 3,51 4,01 4,01 4,01 

l.IG"wG9Gbr 0,1 - 0,36 0,36 0,36 

Lbqm (nll~YwG~ hbm) 0,39 0,31 0,42 0,42 0,42 

'-lntnb 0,33 - - - -
hm4wLlwu - - - - 2,96 

Lp~bfl (urrm. ran12bp, 4bpw4rw- 2,64 2,41 2,54 - -
thn11, ?G!wlflnll) · 
brlt11l w Ll G b r 0,27 - 0,25 0,25 0,25 

'-lmn~} (flWU1Wfl4~wb) 1,72 1,99 - - -
'C(lfl.WG 0,32 - - - -
UmwLln12u (l'lwmwn~~wb) - - 0,56 0,56 0,56 

Umn ow Gb__ltl u w ~ m nnG tnrlll) 1,08 0,72 0,83 0,83 0,83 

Omgbn (4dll.w~Gbnml) 1,77 - 1,49 1,49 1,49 

Uuwnu4npwJpG UJO! 0,16 0,15 0,09 0,09 0,09 

Utlu · llbpw4pw4Jnll.l19 0,1 - 0,1 0,1 0,1 

CG11wLlbGn 11,98 9,09 10,65 10,65 11 ,07 

UnhGbr (UJwpmGw4m~lmGn~) 5,29 7,16 6,12 6,12 6,12 

ijpQWl4Wf'l4 (l4WJ1ntGw4n~.JaJOLGn~) 0,1 - 0,22 0,22 0,22 

CG11wLlbGn 5,39 7,16 6,34 6,34 6,34 
OWflUjWhnLUQ 

6wnwnG (rawllwG,awdwnw) 0,69 0,78 0,42 0,42 0,42 

bnh4wLlwdwnl4 0,71 - 2,28 2,28 2,28 

UmwunQuwdwnw 0,22 0,1 0,11 0,11 0,11 

dwnwwttmnpGbnuubnhg~g 0,12 - 0,06 0,06 0,06 : 

OWilUI UW24P9 (Ub9QW4~) - - - 0,85 1,27 

CGI}wllbGn 1,74 0,88 2,87 3,72 4,14 I 
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%rtabpp hnul12 0,06 0,1 0,06 
1wumt4 hnul12 0,09 - 0,04 

CGflwubG[! 0,15 0,1 0,1 
1mu__g_ uw24rg · llb2!2w4wztlll hwr'lwrmllpg htmn 

'-lw2r. llb2J:!W4W2P 5,95 9,0 -
(4flnLUjnG) 
'IJniWUWU 0,05 - -
Uwqnm UJO! 0,06 - -
lunqwGw4' tlwGr - - 0,08 
UGflw~wtlwq lJ. 4nrtwtlwq - - 0,16 

CGqwubG[! 6,08 9,0 0,24 
U{lJmG 

UGGflp 1,56 - 1,39 
SttuGr4w4wG 1,64 2,88 1,39 

CGqwubG[! 3,20 2,88 2,78 
un uratrpGtr 

LbrtWUJWfl4 0,04 0,03 0,01 
Ubnw4wG orq.wGGbr 0,4 1,0 0,5 
-tpdwawq. 0,01 - -
'-lnmn2Gbr 0,24 0,24 -
owrUJw4mnrGtr (mbluGr4w4wG) 0,2 0,4 0,6 
U_rWGbflp UJWflntGw4mraJmG 0,3 0,2 0,22 
'lpflj2 1,02 0,25 -
<I>WJOW'l 1,02 0,25 -
'-lmnpGbfl (4mrrlll9) 0,1 - -
'-lmnrGtr (4w2~rg) 0,12 1,0 -
'-ld'lw4Gbr - 0,2 0,14 

CG11wubGp 2,61 6,77 1,61 
UmwLln12ur UJWflntGw4mraJmG 14,5 14,0 0,8 
'-lnimwmGbfl 7,36 10,12 5,61 

CGflwtlbG[! 100 100 100 
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•0,06 
0,04 
0,1 

2,26 

-
-

0,08 
0,16 
2,50 

1,39 
1,39 
2,78 

0,01 
0,5 

-
-

0,6 
0,22 
-
-
-
-

0,14 
1,61 
0,8 
6,5 
100 

-

0,06 
0,04 
0,15 

4,33 

-
-
-

0,16 
4,49 

1,39 
1,39 
2,78 

0,01 
0,5 

-
-

0,6 
0,22 

-
-
-
-

0,14 
1,61 
0,8 

6,67 
100 

-

.. I 
1.1 : 11 

I. 

ill 
li 

.1. 

I 
I 



=tw!/.bt!/.w& 2.9 
U2w4qwb bG,awu,abrJ:!Gbr~ btJ:!~ GnruwGbru 

(~u2w4qwo bG,awu,abpJ:!Gbr~ btJ:!U l{brgqmu t hwl{btl{wlr 2-~g . %) 

~nuiJ:! l1 upbpJ:!Gbp ~nuiJ;!~ 4wpq~ 1\JbU lfbU 1\Jnq 

qtmlu 
lf~u (cttlu~g) 2 0,92 - 0,83 

bppntGJ:!Gbp 2 0,16 - 0,5 

qtluntll bll. 1 0,1 0,12 0,06 

'O'GntnGbp - 0,48 - -
qwGqnu4p - 1,27 - -
qwGqnu4p (bGnUlGbp~ hbUl) - - - 1.41 

n~ uGGflWJ~(j UUW4UlnpGbp - 0,17 - 0,11 

qbll.libp - 0,0006 - -
lSwpUjwhnttlj;! (qtlu~g) - - - 1,1 

qtmlu (wnwGg 4nUln2Gbp~ . - - 3,39 -
tbq~~. [!UUjWG~ lL ntll.bll.~) 

Lbqn~ 1 0,23 0,19 0,2 

CtlUjwG 2 0,16 0,12 0,22 

CGflwtlbGn 3,7 3,7 4,43 

fi}n~bp 2 0,62 - 0,32 

UflpUl 1 0,39 0,4 0,26 

LJWP'l (uGGflWJ~G (75 %)) 1 0,85 1,0 1,21 

LJWP'l (n~ uGGflWJ~G (75 %)) - 0,32 0,33 0,4 

bG~wlfln'l - 0,14 0,2 0,07 

lSwpUjwhmu~ (t~~bp~g) - 0,11 0,03 0,04 

n~ uGGflWJ~G uuw4UlnpGbp - 0,11 0,45 0,24 

CGflwtlbGn 2,64 2,41 2,54 
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• =twljb[ljw& 2.10 
Unrra~ l1 bG,awu,abrJ:!Gbr~ u2w4llwG wrUJwflrwuwubr~ 

llw4brbuGbr~ GnruwGbru 

Ynup~GwUl 
lfwJi~bUJ!, tl 2/U1 l!b_u 

UpUlwflpwuwu~ Ubj;!bUWJWg- UpUlwflpwuwufl ~ hwp4bp~ 
h 1 llJ! n !@l mll!!, IJl wG~wGmti~ uwG (ll.Ln 

J:!WGw4n 
10 30 50 100 

nt-G~~bflUWt 

UGwumGGbp~ unpp~. hwrwhnu Ub4 hwp-
3 U1buw4~ hw- 4wG~ 

70 45 35 30 U2W4nttl[!, bGpw-
uwp4wu uwuGw-upbppGbr~ ti2w4nniu 

2 qmq.whbn w2- 2bGp 
E w Ul'!!JJlh a 

UGwumGGbp~ unrp~. 
2 hbppw4wG Ub4 hwp-t12w4mun. 

4wG~ uwu- 100 68 50 -bG,awupbppGbp~ u~wg~wb qflb 
Gw2bGp U2WJ:i.ntl!n. 

Ub4 hwp-
UGwumGGbp~ unpp l.L 2 qmqwhbn 4wG~ 4wt1 - 28 23 20 uub'l.~P~ U2W4ntll W2juWUln'l. q~O pwquw-

bGpwu,abpQGbr~ 
hwJ!!! 

" . 
17 12 10 t12w4uwG -

w J!.UllJ.!!ll!. w u w u 
UGwumGGbp~ unp,a l1 ~brpw4wG 

-"- - 51 38 -uub..!W.Rh !QwJimu ul!_wJ!Y.wb _9_0~ 
bGpwupbpQGbr~ 

" " 17 12 -u2w4uwG -
WJ!.UlW...!H!.WUWU 
"lwhbUUlWJ~G UlW-

Pntnp U1buw4~ pwbpGbr unpp~ lL . 0,63 0,41 0,26 0,14 bGpwupbppGbr~ W2juWUln'l. qbbp 
hwuw~ 
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=iwcfbtcfwtT 2.11 

UwnGwpwGwJ!lG fugbpll m l4whbutnGbpll uw4bpbuGbpll u 
4wtuntlll qobrll pbnGwqnpuwG GnpuwGbp[! 

Ltwfun- 'lwrw4Gbrll 1wtnw4r 
PbnGwJilG . 

tugr (l.4whbutnll) ttr tnbuw4w- tnbuw4wrwr 
tnbuw4w- I 

wGqwGmll[! qbbp, rwr llw4b- uw4bpbU(!, rwr 
bwt!Wt[!. 

4qlll pbu[!, 4q/ll2 4q/ll2 

4qJll3 

"lwflbgqwb uur L4Wh-
t.4wGmu pbnGwhwp- - - 500 -
pw4Gbrll qpw 

Uwnbgqwb uur - - - 350 
l4Whl4wGmu 

bGpwupbpj;!Gbrll 1 

l4Wflbgmu, uwnbgmu, 120 40 100 -
l4Whl4wGmu 

Uwnbgqwb uru· - - - 600-800 
Ptn4Gbpnq 
"lbtllbGGbrll uwnbgmu 80 - 65 -
Uwnwb l4btllbGGbrll - - 400 -
utwhutwGmu 

UflpGbpll l4WhutwGmu - - 400 -
(WflWflpqwb) 

4ruw~wprr4wtnGbrll - - 100 -
utwhutwGmu 

168 
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I 
' 

• =iwcfbtcfwa 2. 12 
n~ WflW'l(lqWO hntllj;!llg llll j;!WG!l l4Wlfl(lWUtn1l bp21l4Gbpll U 

tunqwl4mfutnGbpll btj;!ll GnpuwGbp[!, % 

btj;!ll btj;!ll Gnp-

Upbpj;!r wGqwGmll[! 
GnpuwG 

Upbpj;!ll wGqwGmll[! 
uwG 

hmuj;!rg. hmuj;!rg. 
% % 

btflwb bp2~4fibp '-I~UWWutfuU1Wb 
bn2flltfibJ1 

Uppnflw4wG p/tn 107 "lnttnw4.w4wG p/tn 82 
Uhnnnw~wG ' funqjl p/tn 107 4pwJlmijwG p/tn 82 
Uwl[l_w_R_WflWj;!WJpG p/tn 96 npunl!_'lW4wG 67 
rlmuw4wG p/tn 108 nt-•4pwpGw4wG 1-pG/tn 79 
4wpGwJrG p/tn 108 btflwb·wutfulllwb 

bJ12flltfibfl 
Pd24w4wG p/tn 108 'lbth4wtnbUWJ!lG p/tn 66 
Uhnnnw~wG p/tn 117 Ubn~PIWtn p/tn 67 
UnwGopG 1-pG/tn 118 Unu4mJJwG 1-pG/tn 67 
Unu4nt!JwG 1-pG/tn 118 Uppnf1.w4wG 1-!lG/tn 67 
Swqwrr 2-p'lftn 121 =tnulwutfulllwb 

bfl2~4fibp 
tunntnh4wlhG 2-pr)ltn · 116 1wtnm~ p/tn 65 
l,ppbf12f14fibp Unqbtnw4wG p/tn 58 
Uhpnflw~wG p/tn 105 Um2mtu 55 
4w,aGwJnG 109 Unu4n~IWG p/tn 57 
rlmuw4wG 1-pG/tn 113 tunqwutmfulllfibp 
Swt!wrr 1-llG/tn 113 Uqr}(lWUlntfutn urpllflJWG 70 
UwpqbL4wfibp Uq'l(lWUlnLfutn 70 

umjbtnw4wG 
tunqr j;l/tn 114 SwupmijwG u 91 

~nnnGbct1wG Wl4futnwb 
Swttwrr pttn 121 Ub2j;!Wl4nLfutn u 90 

4fH~1QWL4nLI\Jtn. OI\JbQ4WO 
UnwGorG 1-pG/tn 109 Ub2j;!Wl.4nLtutn u 81 

4pOj;!Wl4nLfutn. bfubgqwb-
btjlwb 

rabJh 114 
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~wljbJifw& 2.13 

Ullrubppg LliWUlpWUUl~WO rawllwGraGbpp owtuur GnpuwG 

raw11wGraubp uwtuur GnpuwG 1 U1 bp2rlJr hwuwp 

wrttJGbppg btflwb ljpuwwl.lltuUlwb hmllwl.lltuUlwb 
-, 
sw~wrr 2r2w'lr 
(Kpyr) ljwL4n~lj 135 170 185 

h.1 

h.2 100 125 133 

h.3 71 90 105 

h.4 64 80 92 

h.5 52 65 75 

Sw~wrr pwpwlj wrtr 46 57 65 

(tJ2UU1pW) 
[WJG 62 78 90 

ur2rli 82 105 122 

libll 120 150 -
'-IWL4UlW1lP (cnuJOra) 96 - -
hWUl 

[WJG 120 - -
UP2P(j 200 - -
Gbll 200 - -
sw~wrr upqwlllwr4. 800 - -
hwm 

n~tuwrr ~bruw, 
lJwlllm4 
h.1-h.4 200 250 -
h.5-h.7 300 375 -
lunqp ~bpuw, lJwlllm4 120 150 -
n~tuwrr LJwlllmw11r. 700 1000 -
hwm 

170 

. 
'lln[pllbpwJpG raw11wGraGbpp owtuur GnpuwG 

'llntrtratJtbGwJpG raw11wGrap owtuur GnpuwG 1 m 
urabpj;!p hw2~n~ 

SpwuwqpbQ. uu btflwo br2r4Gbr flnGflnllGbp 

bpljwpmraJmGo bpljwpmraJmlio bpljwpmraJmlio 
0,5511 0,55 u 0,55 u 

60 962 - -
65 767 - -

70 692 - -
75 633 - -
80 596 - -
85 553 - -
90 495 - -
95 435 - -
100 348 348 318 

110 278 278 -
120 222 222 203 
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=iw~b[~WO 2.16 

Lwf1wG~ owtuu~ Gn11uwG bf12r4bqbGp hwuwf1 

2,5 

0,7 
2,0 

3,0 

2,0 
1,0 

5,0 

1 t.n u13bPl1P 
hwuwp twrw

Gp owjuujl 
Gn uwG. 

2,3 

2,0 

2,1 
2,7 

2,3 

4,8 

=iw~b[~WO 2. 17 

U[1hbut.nw4wG ~wqwG~Gbrr owjuup Gn11uwG bfl2r4Gbf1r hwuwf1 

ta-wrtwGrar UphbumwljwG [3Wf\WU[3Gbp~ owjuup GnpuwG 1 t.n bf12P4P 
t.npwuwqpb[!, hwown. u 

uu blflwo 4ruwwf..4tut.nwo blflwo- hml1wf..4tut.nwb 
WUllut.nWO 

45 - 870 1031 1163 

50 - 704 826 952 

55 - 565 671 768 

60 481 556 641 676 

65 383 - - -
70 346 - - -
75 317 - - -
80 298 - - -
85 276 - - -
95 217 - --
100 174 - - -

-
110 139 - -
120 111 - --
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~w~b[~WO 2. 18 
!an~mGGb[1p 4bGr}wGp qwGq~wopg uur l.t WJl u~b[1QGbf1r 

bLQp Gn[1uwG , % 

~wq Pw'l Uwq ~G'l~Whwq 

..0 ..0 ..0 ..0 
3 3 3 3 

UGqwGmu!! c::.. c::.. c::.. c::.. 
Ol Ol Ol Ol 
3 ..0 3 ..0 3 ..0 3 ..0 
~ 3 '=I 3 '=I 3 ~ 3 
3 c::... 3 c::... 3 c::.. 3 c::... 
::I Ol ::I Ol ::I Ol ::I Ol 

..c.. 3 ..c.. 3 .c 3 .c 3 

.::r '=I .::r ~ .:::r ~ .::r ~ 

~nqwgwo ujlu 80,0 61 ,9 80,3 59,7 78,9 59,9 81 ,3 64,2 
u111 134.mu' 
(30l1bf1lt - 0,8 - 1,2 - 0,9 - 0,8 
bppljwoGbp 
bGrawuratr11Gbp - 7,1 - 9,3 - 9,4 - 7,5 
UJf\ 134.mu ' - 2,3 2,8 2,7 2,3 
uppt.n lt uwr'l - - -
f2wpwrlr~ - 2,4 - 3,2 3,3 2,3 
(0Wj2(1WO) - -
'-ttlq - 2,4 3,3 3,4 2,9 
(wnwGg uw24r) - - -
'ltmlu - 3,8 5,4 4,5 2,8 
(wnwGg 4qp) - - -
n~.ngtr - 3,3 - 2,5 - 2,8 - 4,0 
.Pbt.nmnGbn 5,0 5,0 3,5 3,5 3,5 3,5 3,9 3,9 
Urt~wowq - - 0,5 0,5 1,0 1,0 - -
fa-ltw~bt.nmn 1,0 1,0 1,0 1,0 1,4 1,4 1,4 1,4 
CG'lwubG(! 6,0 6,0 5,0 5,0 5,9 5,9 5,3 5,3 
(lflbt.npwhmul1) 
SbjuGpljwljwG 11,6 13,6 12,2 13,9 13,0 14,5 11,4 12,7 
(3WlflnGGb(1 

--
U111 ra~mu ' 
UpJmG 4,2 4,2 4,6 4,6 4,6 4,6 3,9 3,8 I 

U11tJGbn - 3 - 1,7 - 1,5 - 1,5 ' 

Un ljnpmut.nGbp 1 1 0,8 0,8 0,7 0,7 0,7 0,7 l 
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1w~tl[~WG 2.19 

l<m~mGGb(1p un(1pp ctwuwGwy odwG11wy GJmphrp owfuup GnruwGh(l(} 

ct>wpbpwqnruwG Gjntpbp trwtuur GnruwG 

hwqbr PW'lbll uwqbr hGI}4W-
hwltbn 

'1'Jnt~tp~tb(JWJ~(J (ClW11.W(Jp30 Ll.l1~4·4q/tn 

ct>wpbpwqnpqwb pwctrG- 10,15 10,15 10,15 10,15 

Gbr ' 0,5 yq qwGqqwonq 

bGpwllpbr~Gbp u qpq· 
1 4q pwctrGGbpnq 

8,1 8,1 8,1 8,1 

'1'Jnt~tP~tb(JwJ~Ij (ClW11.Wfip35 ll.l1~4· ((Clll1fiwll~u[! '-tlwpbpwqnpbtm 

hwllw(l) 4q1m 

UwrwGr pw11w£ip 11,3 10,2 8,92 8,46 

(uubl\r~(} tflwpbpwqnpbtm 
hwuwp) 

'l\bpqwllbGtn 1,47 1,0 0,87 0,88 

'-~r uwUJbpqwllb£itn 1,16 0,78 0,68 0,70 

ct>wpbpwqnpllw(i pnti\P 4,9 5,17 6,23 6,40 

(wr41\hrr llb2 fl£ihtm) 

ct>wpbpwqnruwG pm11ra 
(q[ntjuGbp[! tflwpbpw-

4,5 3,75 3,75 3,75 

qnrbtm) 

Ur41\br· tf\WJtnJW, hwtn/tn 36,7 45,8 48,3 45,5 

'llwr4br qnpoqwo~Gorrg. hwtn/tn 

ct>btnmpGbrr hwuwp 105 149 149 149 

ra-uwtflbtnmpGbpp hwuwr 116 136 136 136 

nu4pwqwGqqwo, 4qltn - 15 15 -

174 

1tu~tl[~WG 2.20 

nuynrn~ uup nuyrwqwtnmupg l.t 2lWqwtnmupg UlflWg~nll hmu~p UP2PG 
hw2~W(lYWJpG ht~(} nuynr n~ uup qwGq~wop Gywtnuwup, % 

Ou4nrnq llur S![wqwtnqwb 
SbjuGp4w4wG 

tnbuw4n u llpu, OW(lUjW- S!tb(l , 4nrlp4 u 
Ou4nr pwtflnGGbp u 

4wpq[! hmu~ u junqp uuwytnnpGbp 
(q~llnti3IntG£!) OW[lUj 

ynpmutnGbp 

Swllwnjlll_h_u 
1-pG 4wflq~ 74,5 3,0 22,2 0,3 
2-ll'l ljw11q~ 70,5 4,0 25,2 0,3 
LrtW(l 65,0 5,0 29,3 0,7 
tunqflllllu' wnwC..g llw2~1l 
lS w _lltyn tn 88,0 1,2 10,6 0,2 
UUWJ~G 84,5 1,8 13,5 0,2 
lSwpUj[! llwu-

83,5 2,0 14,3 0,2 
Gw4r hwfiqwo 
L'lWJl 78,0 3,0 20,5 0,5 
n_lfuw _nf1 Ll_h_u 
1-pG _!I_wr_qh_ 73,7 1,5 24,6 0,2 
2-ll_ll 4wnq~ 65,7 2,0 32,1 0,2 
L'lWJl 56,5 2,5 40,5 0,5 

nuynrn~ uup tnbuwy(} 6wr1.4whmu~ 
l.t 

3,0 
1,0 

25,0 
15,0 

% % 
20 40 
45 40 
35 20 
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