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ubrlJwJmuu uGG!fwupbrpr wru•w!frm~Jwu 4wrl..i.nr LljWJuwCI­
uurrg Ublj[l W[llllWI)[lnLf?JWU LjnL[UlnL[lWJt1 dwljW[li)Wlj/1 pW[lO[lUI­
gmdG t. nrr htlUQQ UUUI)Wupbf1p r rlflLULj~ pw[lb[wlj_nLt.'iG nt UjWh­
LljWGmuG t, WJU hl.u6bLh WflUlW!fpW l~LUU uo!Jupr pb[lbl[}: 

UL.LjrwGpr qGuwG dwuwGwlj ul.ljLUnnrw wnw s;> ru hbflf?ru mzw ­
lfflnLpJmG t JlWflOUnLU UflW LtlwpbpU14nrdwur: 'TlwLnwhwljwG ~ t . nr 
Lnwrbguowrh w6mu t ql..if1bgr4 Ltlw pbpwl{nrdwG wGhrudbzmmp­
Jmuo : UrWJU pb nrw4JWL lPWf?Gf?WLlnrnu.'io n ~ LlhWJU W[l li1Wf>hG qb -
11LuqrmwljwG uobupG t. WJllt UUUifWUf?bflflr nrwLJr I~ LLIWhl.ljWUUWU 
crwuljbuor qqwLr pwrorwgnu.'io : UJifl.ljtwr Ltlwpbf'lu'LtnrdwG hwuwr 
wGhrwdb?m bG Gnr LnbtuGnLnqrtuGbr . uuJflf>UJ4nrnu.'iGbfl G GJmpbr : 

ubrlJwJru zmljwjwljwG huJflW r ~j flnLPJnLUUbflt1 LljWJUWUCibflntli 
uowrwJr wrmwlfflnLf?JWG G uf?bflf>r LI1Wf?bf?w4nru wO hbm Ljwt4L{wo 
hW[lQb[l[l lfWflObL bG wnw2Gwhb[1p: ~LUuntGwgb [ t hwjflb[JwljwG 
G!1QnLUWLj lPWftbf?W4nf1nf1 W[llllLUifflUIGf!r , !I1W[lWJt1 l~ lPWf?bf'lw4n[l ­
LilUG UlflUIWifflnLf?JwG Gnr LllbtuGnLnc;rwubpll , duJ L'iwGwljwlit19 uwr­
pw Ltnrnu]Gb rr UUI b 116LiwG wGhrwdb ZUlnLp JnLU[I : 

<Dw pbpwLtnrnu.'io LjwrGnr r)bfl t itiUJf1nL U UlfllllLUifflWGph wr­
LllWI')flnLftJWG G rrwgt1wG qn[l6mu : UjG u~bmg t hwdWL.ljWLllWUtuw­
Gr ur2wqqw1ro uuowGqwrmGbrr pwror LljWhLuG2GbrrG : swrwJr G 
LllWflWJWLtlw f? bpw4nrnf1 GJm f?brr LUIJG mbutuljwGrG 1..llwhwG2mL'i l 
UUUI')WU!}bflflr nrw4r qGwhwmL'iLUU G UjWhl.ljWUdwG ub!}nl)ubrr 
wGoG11hwm ljwuowrbLwqnromd L, LjLurqw•~nrmli lfrwGg UlbrJ.w­
LtlntuliwG , UjWhL.LjwGuwG G rrwgliwG dwliwGwlj : 

UGG11r G 4brwlizwljnf1 WfllfJmGUJrbrmf?JWG wru1wqrwGpr Ltlw­
pbpw4nrmuo pW[llf pwquw:PmGLjgrnGWL tuGifrfl t , nrr WfllfJrlCUW­
L{b Ln [nLOnLUQ UjbLnfl t Ub[lLn11[lbG LjLUL.Ljl{WO LrGr rGzL.LjbU dwuw­
Gwljwljrg LtlwpbpuJLtnrnrt UJnLf?bflh , UlUJflLUJr LnUUlbULUUjbU obnGo­
LllnL aGtrr . 4"1wpbpw4nrn11 uwrpuJ4nrmuGbrr qwrqwgL'iwG G wr­
UIWifflnLf'lJWG hWflQbflr, WJUL.LjbU t[ hb[Jg tlpbflRUb[l/1 WfllJlWI')flnLJ')­
JWU hbm G LljWhwG2mli t hwdwljLUflCfWJt1U pGGw[lljmli : 
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qlmlu 1. a>wJ,lbpwijnpnulo l1 Ctpw ~m[tl!gpwCtbpl] 

<Dwf:tbl3w4.nrml.:i hwuljwgmi3JnLUQ pwqowl.Jnrtl.:iwGp t : U.JO 
opwljnrml.:i t WJULlJPUP LnGmbuwljwG LlJWJLiwGObf1 , 110 l L4PUPf? bG Gnr 
hmugp t... Gnr OJml3bf11l wrmwqrmi3JnLUQ , Onr L/lwfbfw4.nruw0 wr­
mw11rwupp, Gnr uwrgwl{nrmuGbrr . '1rqwJGil m qGp hwuwmb­
rtmlio t... wJLG : 

<Dwl3bfw4nrnul hwuljWQnLI3JnLUQ bGfWI'l[lnLU t WJU ur2nQQ 
Ljwu UP2ng0bflp hwliWLPf1Q, nrO WLlJWhnLjmu t Ufbflf?P LlJWhLljW­
GmliQ l{Gwul{w6ppg, 2f12wl.Jw Lill2w4WJf1Q . wrtmnmmupg , pG ~L4bu 
Gwl.t uf:tbf1f?P Ljb(lw6uw0 qnJ16QO~wgQ , nJlQ Gbrwnmu t Lil3bf1f?Ub(lp 
mbrtwL/lntumliQ, LlJWhLljwOmuo l.t rrwgmuo : <Dwfbfwl{nruwO 4>mG­
Ljgpw0bflp JmrwhwLnljnL~JmGQ hwuwmbrtnu:i t ULlJWI1nrturljwG , 
mGmbuwljwO, mbtuOnLnqpwljwG , zwhwqnr6uwG l.t mLnllLwguwG 
LlJWhWG2GbflQ, nrnGp tupum hwuwljgljw6 bG: <Dw~b13wt.1nruwG 
4wrt...nr 4>mGLjgpwGbr bG hwuwrt.~mu lif3bflRP LlJW ZLnLlJWunLfJnLUQ , 
J1nqWJW4.nflmUQ , LlJWhLlJWUnLUQ , m(lwUuLlJnrmwljnflnLUQ, Ufbf1f?P 
uwupG mbrtb4m~JmGQ l.t oqmwqnr6muo: 

1.1. 'llwhlljwCtllwG ~mG~g~w 

'TlwhLlJwGuwG 4>mGLjgpw hwuljwgmfJnLUQ lifbf1RP nrwl.Jr 
LljWhLljwGmuG t Lnflljw6 dwuwGwljwlip2ngmu l.t Lnt.l.JWL LlJWJUWG ­
Gbrmu : 'TlwhLlJwGmuo L/lnzmg , gwzr LlJWhLlJwOmuo . 2brnlWLljw­
hL4wo muo , grmwqpuwgljmOm~J mOo , Ljnnnqpw LjwJ mGnLfJnLGQ: 
<Dw~b13wl{nrmuo uljumu t Ljwmwflbl OwL. Ufbf1f?P r)nqwl{nruwG l.t 
gw(rwljwl{nruwG 4>mOLjgpw : ULlJwnnrto Ljwrnrt t wnwOg Lj znbLm 
qGbL250 qr ., soo qr. t... WJL gwzr L/lwl3b~w4nr4w6 uf:tbrJ? : 

'TlwhLljwOuwG 4>mOLjgpwG L/lwf:tbf:twl{nJluwG LjnGumrmLJ -
gpwJmli L4bmp t Owtuwmbur L/1W13b~w4nr4.nrt Uf:tbf1!?P LlJWZLnLlJW­
Gm13JWG Lip2ngwnmuOb[1 4LPUWJWLjwG LlJWJUwOGbflpQ , Lnbrtw­
L/lntuuwG t... LlJWhLlJwOuwO oG~wggmu LjGwumupg l.t L/l ~ wgmupg , 
rG ~ LljbU Gwl.t 2fl2W4W Up2W4.WJf1P l.t UWf1'1l.JwGg 4.rw flf1W pwgw­
uwljwG wqflbQnLI3JnLUpg: 'TlwhLljwOuwO 4>mOLjgpwG wnwl{b L 
wljmmwL t... 4wrt...nr t uGGf1WUf:tbf1RP L/lwf:tbf:tw4.nruwG dwuwGwlj : 

uru,w 11rwog0 LlJwmrwumuwo Lljwhrg uro ~ t... uLlJwnnrtru 
hwuubLQ b013Wf1ljljmu t ubtuwupljwljwO, LjbOuwpwOwljwO , J;?plipw-
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Ljwu l.t 4Ltll:iWJWLjwu wqr)bgmpJmGObrp: UGmwrpbf1nLf:*JnLUQ L/1Wf:tb­
~ w4nrl.:iw0 OljwLnl.:iwL:ip , Orw hpl.:iOwljwO 4>mCJLjgpwObrr ~ pL:iwgmf:} ­

JnLUQ mbrtwL/lntuowG l.t LlJWhLlJwuL:iwG dwl.:iwGwlj hwOqbgGnul t 
W[1LnWrl[1wGgp qqWLP ljn[1mumubrp : <DWI3bf:*Wljn[1L:iwu pwgwljWJnL­
f:*JWU l.t wuljwmw[1nLf:*JWU LljWLnDLU11nLj wl)b[i LnW[1p b[1lj[1mlJ LjnJl ~ nLO 
tr orqbflp l.t pwu2wrbr1bup L:inm 30%-Q , LlJWflwrmw0JnLf:tbf1p l.t gb­
L:ibGmp 10-12%-[l , aljw(i , L:iup ' 3%{19 wLjbLpG : UJ1LnWflf1WUQp Ljn­
f1nLULnUbf1p hbm LjwL4Ljw6 6wtuubf1(ll.:ipzm pwql.:iwljp qbrwqwugml.:i 
bG L/lwf:tbf:twljnJlnrt UJnLI3bflp WflLnlllflf1nLf3JWG l.t WJfl WflLnWflflWUf?P 
L/lWI3bf:tw4nrowG 6wtuubr(l : 

<Dwf:tbf:twLtnrowG hpl.:iGwljwG GLlJwmwLJQ L:ipG ~ l.t uLLJwnnrtrG 
hwugObLQ Of:tbflRP gwGwljp , Ljwql.:ip , nrwl.Jp LlJWhLlJwGml.:iG t l.t Grw 
ULlJW11nrtw4wG hwmljmf:*JmGGbflp hGwrwt.lnJl L/lnL/lntumf:*JnLGGbrr 
LjwGtuml.:iQ : <Dwf:}bf:*WLjnrowG WJr) ULljWLnWlj(l Gwtuwmbuml.:i t u~br­
PP LlJurhL4wumli(l L:ibtuwupljwljwG , 4>rqpljwljw0 , ppl.:ipwljwO , LjbG­
uwpwGwljwO l.t LILrl.:iwJWLjwO wqrtbQnL13JnLCrGbrpg : Um wqr)bgmf:}­
JmGubrpg o~brRr LlJWhLlJwGowG L4whw02Gbro wnw2ro hbrf:trG 
LlJbmp t pwt.lwrwpr ULlJWI1nrtwl.JwG mwrwG: SrwGuLlJnrmwJpO mw­
rwO bO~Wfl[1nLO t obtuwOpljwljwO WqflbQnLI3JnLUUb[1pg LljWhLljwG­
L:iwu L4UJhwu2Gbr : ULljwnnrtwl.Jw(r mwrwO bGf:twrLJ4ml.:i t L:ipwJG WJG 
L:ibiLJwGpljwljwG wqr)bQntf:*JmuGbrpG, nrnGJ? L/lntuwGgLjml.:i bG 
l11[1LUUU Llj n[1LnWJPU LnW["IWJPQ: C'Ofl nrmo, WJfl flbLljQnLO UlljWI1nrtW­
LjwG mwrwG Lljbmp t flpl.:iwGw Lnf1LUUULlJn[1mwjpG LnW["IWJP Gbrunul 
umbrt64w6 6G zowGQ , Grw Ljww oGLjObLm l.t LlJUJhbuLnwLjnrowG dw­
L:iurOwlj W11W2WQnrt hwrLjw6ubrpO: 

!2pL:ipwljwG L.LqflbQnLf:*JnLGObrpg LlJ LUhLljwOml.:iQ bG~Wflf1nLO t 
2f1 2W4w L:ill2w4.WJf1P hbm wOgwOl.JwLr gpl.:ipwljwO nbwljgpwGbrll 
Ljwutuml.:iQ : UGOflwl.:i~brRr hwowr qw wnw2ro hbr~llG urw Lllwzm­
LYW Gml.:iO t Oflp 13f4 w60pg: 

1.2. Sf1wCtuUJOf1UlWJ~[i ~mG~g~w 

SrwOuLlJnrmwJpG 4>mOLjgpw wubLn4. hwuljwGmu bOg L/lw­
fbi31l hwruwrwl{bm mbrtwL/lntuuwO mGwljnLfJnLUQ Lnt.l.JWL mrwGu­
L4nf1Ln l.UJpG or2ngnl{, LjwJmGnt.I3JnLGQ uwhJ?Il Gljwmuwup, hwuwmbrt 
L/lw13bpwLjnruwG hwml.JnL13JmGr . oqLnwqnr6UwO hwruwrwLjb­
mmf:*JnLUQ: 
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Swrrtrmu bG L11f1WUUL4nf1L11h hbL11l.tJWl lflbuw~Gbfl[l . t.J.br­
qbl11GJw , 2flWJhG l.t Or'lWJhG: Y.brqblilGJW lflbuw~Gbr~g bG br~w~­
q6wJ~G l.t wt.j_L11nunp~lWJhG Ll1flwGuL4nf1L11Q, 2flWJhG' 6nt.J.wJrG l.t qb­
LI1WJhG Ll1flWUUUjnJILI1Q , Or'lWJ~G'wl{t'JwgrnG l.t L11hbqbflw~wG L11JIWUU­
L4n!1li1Q : 

SrwGuL4nrl11wJhG :j>mG~grwG bG~wr'lrmu t Lflw~b~w l{nr­
uwG ~nGutnrm~gt'JwJh OL4L11hUWLWgmu· ~wtul{w6 lflj1WUUUjnf1L11h 
wnwl{bl mugrnGwt lflbuw!.jng, lflbrtwL/lntuuwG tr~mrtnLg l.t L/lw~b ­

~wl{nrnrt UJm~r hwU1ljm~JmGGbr~g : 4wrl.tnr qnronG t hwuwrl{mu 
pWJIOnrt Ll1f1WUUUjnJILI1WJtlU ur2ngr OQlflW~Wfl uwljb[lbuh WllW­
l{blWQnLJU oql11wqnr6nLl1Q : Sbrtwl/lntul{nrt L/lntuwrwwpbn~ tuupw­
gwGwlj~ hwuwtruwG ctwuwuwlj L4blflg t hwzl{h wnGbt. nr ljwG hw­
uwl11brtblh l.t wGhwuwl11brtblh L(lw~b~wl{nrnrt UJnt~br : 

<Dw~bpwl{nrmu(i Wqr'lntU t WUjflWUp~ UUjWilUWU l{[lW , WJl 
4brL4 wuwo· oqLnwqnrol{mu t nrL4bu uL4wnuwG zmlJwJrG Gbr~w­
JWgl{nrt ur2ng: <Dw~b~wt.l_nrmuo L4bl11g t tt"JGh n~ urwJG Qbrtbgt"J~ , 
h~zt.l.nrt , WJL GwL tqwLJr m urgmGwLJ · r'lhqwJGh . ol.tbrr . qmJGr 
wnmunl{ : <Dw~b~wl{nrnrt GJm~bro . nrnGgmu wnw2wr~l{mu t wr­
L11Wr'lrw0go, L4blflg t nlljbGwG pwror :j>mGljg~nGwt hwl11ljm~Jmu­
Gbr . l~GbG qrwl{r~ m JntrorrGwlj : 

3mrorrGwljm~JmG[1 pGm~wqrl{mu t Lflw~b~wl{nruwG rlr­
qwJG~ ljwrLnrwqntJU LI1Wflflbrnl{ ol.tnl{, UJnt~nl{ l.t qmJGnl{: UUjj1WG­
Eh L/lw~b~wl{nrnuJQ Ujblflg t thGh wGLflnL/lntu l.t hbzlil 6wGw~l{nf1 : 
Q.nl{wqr'lWJtlG qnr6wlJWLntf3jnLGGb[lQ Ujblflg t Wfll11WhWJU1bG t"Jrbug 
l{brwpbrumGgo unr'lWJ~ GmJG~ult ~G~nu L/lnl(lntum~JwG r'lbll!flmu · 
ntZWfl[lnL~JmGG ntf1rtbtnl{ WUjflWUE~ WJU ljwu WJU hwLnljntpjWUQ, 
~GLL4bu Gwl.t oql11wqnr6btnt.l. pnLnr hGwrwl{np L11L4Wl{npr~ qnronG­
Gtro : <Dwpt~wl{nruwG r'lrqwJGQ Ujbl11P t hwawtuw4n ~L/ln Lflntul{r. 
gwGr nr qGnrr'lD unl{nrmli t r'lflWU: UUj[lWGp~ pGm~wq~[lQ Ujbl11g t 
hwliwL4wl11wutuwGr Lflw~b~wl{nruwG l{rw qrl{w6 Ll1bguLnhG l.t gm­
gwr'lruwGo: UJr'l L4WL116wnnl{ Lflw~b~w4nruwG r'lhqwJG[l L4blf1E t 
ul11brt6t.l.h hbnwGLJwrwJrG hwzl{wpljnl{ l.t Gtrwnr htGg wJu L4WhhGo 
l.t uzLnwl.jwGQ, Unf1WJh4o l.t flWUWl.jWGQ , ctwL~wGwl.jw~rgo l.t wl{wG­
lfW~WUQ : 
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1.4. JWlflnrtn2, OflbUUI").flW4W£i :Pmu4gflw 

Cwl11 br!.jrGbrnu:i ljw hwl11ntlj orbGurwm~JntG, nrnl{ 
tuul11nrbG LJwrqwl{nrmu bG WJU UjWhWU2UGf1Q , nr Gbrljwjwgl{mu 
b(i L/lw~b~wl{nruw(i PWrtWr'lflWUWubrrG l.t tuwnGnt[lr'lGbrhG. nrnGg 
ubo gwGwljnl{ ~wrnq bG ~wlflwGgbl Uf}bflgr Ub2 m t.J.Gwubl UUjWr:!n­
'1~ orqwGrquo : 

1.5. t4nLnq.flw~wO :PmO~gflw 

Y.br2rG ctwuwGwljmu zwlil LJwrl.tnr bG r'lwrobt ht"JqrtGwG , 
4rlJGwLJn oql11wqnromuo, hwruwr oql11whwGmu0, tLJntnqnwG: 
Unw2wGmu t oqlflwqnrol{w6 t.hwf}b~wt.J.nruwG u~2ngGtrr nlGlLug­
L'iwG ht'JuGwtuGr'lhPQ. nro L4WJuwGwl{nrl{w6 t pGwljwCi Ujwzwr Gbrr · 
lnLJut'J , 2Gf1UnL~JWG, tunGwl{nL~JWU lJnrtt.'ihg JnL[lWguwG r'lWUr'lWrtnt~­
JWUp : =iwlflmlj tuGr'lrrutr ~wo · ljwUjl{wo Ujntht.'ibpwJrG rr1n L~brh 
JmrwguwG hbl11, npQ hwuGmt.'i t t.'it"JG~l.t 80 L11W[ll{w: 

Oqll1wqnp6t.J.wo t.flwf3b~wt.J.npt.J.w6 ur2ngGbpt"J t4ntnqt"Jw!.jwG 
hht.'iGwtuGr'lrrGbflQ tm6t.J.mu bG LI1Wflpbr brtwGwLJGtrnt.l.· w1rmu :PrL­
lflQJibrh oqGm~Jwup , L(lw~bf}wt.J.nrt.'iwG f}wL/lnGubr~ ntlfl~thqwgrw , 
ntl11btm hwuwr Ujt"JL11wGr l.t hGgGwewmwJL{nrt L/lw~b~wl{nrnrt GJm­
~trr t.'izwljmt.'i l.t oqLnwqnromu, uUjwnnrtwi.JwG LI1WflWJh pwquwLJn 
OQL11WQn(16UwG ub6wgmt.'i : 

lclwL/lnGGbph WJflntUQ wnwt.J.btlWJG LI1WflW6t.J.w6 brtwGwljGb­
rrg t: 'TJnlrubrwJrG ~wlflnGGbpG WjflntU bG 2b(1UWJh0 tGbpqt"JWJh 
uLnwgt.'iwG hwuwr : 2 Ll1 UjnlllubrwJrG ~wL/lnGGbro. QULI1 2t 11 uwl11Q­
l{m~JwG mGwljm~JwG , hwuwrctbg bG 1 li1 ~l{brwuzwljl{wo (hmt.'i) 
Gwl{~rG : UwljwjG WJU ub~nr'lQ tlJnLnq~WUjbu wGpwl{wrwr t. WJ[l­
uwG [IG~wggmu WrlW2WQn'1 qwqwGuwG lJ1Wj1flbflQ Wrtl11nl11ntU bG 
u~Gntn!1L11Q , t'Julj :J>hll11flbflh l.t WJl UWpflnrt hwuwljwrqbpt"J OQlflW­
qn[lOnLUQ ~wGljwgGmu t qnrooG~wgo l.t gwG4wlr wrr'lJntGg ~r Ll1w­
lru: 

lclwL/lnGGbpr ntl11hlhqwgrw : Dwrqwgwo bplJrGtrr L/lw~t­
~wl{nruwG PWLWUUntU' L4ntrubrwJrG Ujnt~bflh uwuGwpwctun wonG 
qmqoG~wg , WI1W2 bljwl{ ntL11hL~qwgrwJ~ W!1r'lJntGwl{bU1 ub~nr'lGb ­
rr uzwljuwG hwpgo: Cwl11 bri.JrGbrmu UL11brt6t.J.bL l.t uzwljl{mu b(i 
Lflw~b~wt.J.nruwo ~wt.flnGGtrr ntL11hLrqwguwG Gnr hwuw!.jwrqbr: 

7 



qnr6Gw~wG wrmuhn{ oqlllwqnr6l{w6 lllWflWJ~ ml.ll~L~qwgL~wG 
juGf111fl[! wlibG~g LWL{ Lntol{w6 t qb[lLhtlG~u.tjnu:i , n[llllbf"l qn[16nt.L) t 
pGw4lnLfdJWG 4nrtu~g lllWflWJ~ l.llbuw4wl{nruwG hwLiw4t.urqo ~tu ­

f"lWQWg~Gbro oqlllwqnr6l{w6 u1wrwG lllbrtwl{nrmu bG wnwGo­
Gwgl{w6 4nGlllbJGbrGbr~ ub2, nrnGQ Gwjuwl.llbul{w6 bG UJmpbfl~ n­
rnzw4r l.llbuw4Gbpt"Jg LljLlll.ll[lWUl.lll{W6 UlW[lWUb[lt"J hwuwr: 

fawt.PnGGbrr mlllt"JLrqwguwG brtwGw4Gbrt"Jg t t.Pwpbpw­
l{nruwG pwt.PnGGbrt"J 2Gf1UWJt"JG QLllWWJnLU[! urul l.t bLw4bulWJt"JG 
hnt.UQWJ~G upbflQUb[l[! hblllwqWJnLU GrwGgrg Gnr LlJnLt"JUbflWJflG 
WLlj[lWUQUb[l UlllWUWlnL ULljWlllW~nl{ : ,WjUlGr b(i t.hwpbpwl{n[lnLU ­
Cib[l, nrnGQ wzjuwmmo bG [!Ulll hbml.tJWL ujubuwJr pwt.PnGGbrr hw­
l{ WQnLU -W Llj w Lljn Lrub flW gn LU --tlnCin ub [1 r UWQ[lnL 0-Lljn Lr ub rwg n LU : 
Uw4wJCi Grwug Cibpr)[lnt.Li(l uwhliwCiwt.Pw4 t l.llbjuGr4w4wG pu.Jfl­
f1nLpJmCiubrr l.t wupwl{wrwr Wflf1JnLCiwl{bl1lmpJwCi LlJWm6wnnl{ : 

nLt.nbLnL hwliw[l Ciwjuwmbul{w6 t.hwpbpwl{nrmuG oql11U.I ­
qn[16l{mli t UUUf1WUpbf1Qr hblll urwuru: UJG Lljl.ULnflWUl.lll{mu t f1JnL­
[1WUW[lU UUUI'lWJtlG PWf1Wf1flrlGbrrg (ul.ljrt.nw4mgubr, w6rJW2flG[l . 
4ltl9bflrGwm l.t WJLU), 2flWlnLJ6 nl pmGwt{nr UJnLpbrrg (gbum.j_nqr 
bpb[1Gb[l, LljnLt"JULljtlflt.n[!bfl L, WJLG): Unwl{bL hw6wju, n[ll.ljbu nt.lllbjm 
hwuwr Gwjuwt.nbul{w6 pwrtwGpGbr l.t 6w6~mJF>Cibp , oqt.nwqnr6mli 
bG hbml.tJWL PWflWI'lflrlGtro ' wlirLnqwJrG 4rwjuliWL, qummbG, 
Lljb4t.nt"JG , l{nu4w1ru pwrtwl'lrr~ubrl.t wJLG : umLlJrur 6w64mJputrrg 
zwl.llbflQ ppl{w6Gwpwt.PwGgbll•mpJwlip l bG qr2mli LlJnLrtptlLliCirG. 
uw4WJU l'lflWUQ nl pnLnpCi bCi 2flW4WJmG, pbl.t WJf1Lljt"Jur 6w64mJp· 
Gbrr hrqrbur4mpJmGo Lt t4nLnqrw4wG 4wl.llwflbLnLPJmGo qrw­
l{mu bG hbmwqnt.nnrtGbrr mzwf1f1nLpJmGo: 

t"CiQUWQWWWJL{nrt t.hwpbpwl{n[lnLUU UUlWgl{mli t LljnLrlib­
[lWJt"JU UJnLPr 4wqlir lib2 ur4rnorqwurquGbrr 4nrtlirg 4tGuWQW­
WWJL{nrt u1mpr (4rwluliwl) 4wo ~nmnubuurPrLrqwt.nnrutpr ubr­
um6munl{: Ut"J4rnorqwGrquGbrr 4wli wrl.tt"J LnLJUt"J wql'lbgmpjwlip 
WJULlJt"Jur t.Pwpbpwl{nrmuubro f?WWWJL{mli bG' wu2wlllbLnLt t4nLn­
qt"JwLljbu UWf?nL[l UJmptr: urwGg QWWLllJUWG dwu4bt.nCi WJUQWU tL 
bfl4Wfllt (unl{n[lWPWfllit"JCizl.t 6 wli~u) : '-lb[1Wf1W[lOL{nf1l.llW[lWU U1W­
[1W6l{w6 t 2Wlll br4rGbrmu: 4t"J[1Wr:lbLr t PET -rg LljWLnflWUl.lll{w6 nl 
wL4nhn4wJrG t-uurlf?Gbrr hwuwr Gwjuwlllbul{w6 1-2 L t.nwrnrtmp-
1wup LnWflWU, n[l[! 4WJnLU t, ht"Jqt"JbGt"J4 , r)t"JOwg4mG, huwrwl{n[l t 
oqlllwqnr6bLlirGll.t 100 wGq.wt.~: 
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1.6. Sbqb~wuutw~w(i -1>mu~gjlw 

<Dwpbpwl{nruwG tnbflbWwml{mpJmGo LrCinu:i t LlJWflU1wf1rr 
l.t nl LljW[1LnWf1rfl · rCiQGwWwli : 'TlW[llllWI'lt"Jfl t.nbrtb4wml{mpJnLU[! 
LlJwrmGw4mu t WLlJflWGf?r hruGw4wG lllbiuGr4w4wG pGmpwqrro . 
orrGw4' ht"JliGw4wG PWflWI'lflWUwubrr gwG4o. oqt.nwqnrMwG l.t 
LljWhLlJwGowG bflwGw4o. Gwjuwqqmzwgmli l{t.nwGqrg Lt wnG: rGQ­
Gw~wu mbrtb4wLnl{mpJmG bG qnl{wqr)Q, qbflwrl{bulllw4wG ol.tw­
l{nruwG lllWflflbro: 

<Dwpbpwl{nrmli[! 4wt.nwrmu t Gwl.t lllbrtb4wllll{nLpJWU Lu­
rrzr f1Gfl, n[l[! l{brwpbrmu t Grw lib2 LljW[lnt.Gw4l{nfl lipbflQrG l.t 
hbGg rrbG : UJr)Lljt"Jur t.nbrtb4mpJmGGbfl bG upbflf?r ULlJW11nflw4wG 
hwlll4nLPJmGGbr~ . Grw WflLnWf1f1nflr liwurG m4.JwLGbro. wGL{mwGq 
zwhwqnr6uwGQ, WJf1 pl{mo · mbrtwt.PnluliwGo. oqLnwqnr6uwGQ, 
nLlllt"JLrqwguwGo Gbfl4WJWgl{nfl LljWhWG2Gb[lQ, rGzLljGU Gwl.t WflUlW­
r)[lnflGbrr l.t t.Pwpbpwl{nruwG hwLn4mpJmGGbrr. WJf1 pl{mu· 2112w­
~w litl2Wl{WJf1h t4nLnqt"Jw4wG wGL{l.llwCiq.nLpJwG liwut"JG t.n4.JWLGb[1[!: 

SrwGuLljnf1UlWJt"JG l.t ULljwnnrtw~wG t.nwrwGb[l[! LlJGU1Q t 
mGbGwG uwhuwGwt.Pw4nrtl.t qqmzwgCinrt qrmpJmGGbr , nrnGQ 4w­
GnGw4wrqmo bG hWUWLljWUlWUjuwG qnr6nrtmpjmGGb[l[!, rGlLljbU 
Gwl.t hwGoGwrwrw4wGGbr mwrwG orzm pwgblm l{bru.pbflJWl: 

ULlJrwGQ~ wGL{t.nwGq zwhwqnrouwG l{brwpbflJWL ULlJwnnrtr 
lllbflb4wt.nl{mpJwG LlJWhwG2r pwl{wrwrmuo hwuwrl{mo t qwrqw­
gw6 ULlJwnnllr pGmpwqrbr~g ob4o . l.t WJf1Lljt"Jur t.nbrtb4wllll{mp­
JnLGQ hw6wju Ul[ll{mu t lllWflWJt"J l{[lw wrl{w6 r)flnzliwGzliwG ut"J2n­
gnl{ : 

1. 7. twhwq.npouw(i -1>mu~gj1w 

Cwhwqnr6uwG ~mG4grwG 4wGiunrnzmu t t.Pwpbpr G4wm­
uwup l{b[lwpbflOnLGQQ r)WLIWL{nruwG QUfdWQf?nLU , LljWhLljwGmuo, 
lllbflwt.Pnlumlio l.t ULljwnmuo. Gwl.t ul.ljwnnrtr hwuwr hbzm m hwr ­
uwr oql.llwqnr6muo : 
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9-Lmtu 2. SwpwJh .IJ....$.wpl::;pwLI,npuwC! q.wuw~wp~nulc 

swrw hwul.jwgm~JmG~ bG~wlfrmli t ~Lu~b~wl{nruwG h~ Li­

Gwl.jwG U1Wflflbflo: UJG WflLrlWif fl WUQ t Li~bflQ~ Lrlb11_wpwztuuwG hw­
t.hur : t;pb t.nwrwG l.jwrm11 t ~GJ;1UnLflnLJG tJrwl.jwGwgGbt ~wf)b~w­

l{nrliwGo Gbrl.jwjwgl{nll UJWhWG2GbrtJ nl1_2 hwliwtrro. WUJW WJU 
l.jwrbtf'l t wGl{wGbt ~w~bf)wl{nrmli : SwrwG lL ~w~b~Q . QULI1 Gzw­
Gwl.jm~JWG , [!Ulll GwtuOwl.jwG t.nbuQfl UJWhUjwGuwG mGw~nLf)JWG, 

11wuwl.jwrqmu bG hbmuJWL hf'luGwl.jwG hwt.nl.jmpJm0Gbrn4 
1' Cum uzwuw~OLpJWU UlWflWU trGmu t UUJWf2ni1W4wG, UlflWUU­
UjnfllllWJflG L Wf1U1Wiff1WI.jwG: 

w ) Uutwnn11w~wu Utwnwu Gwtuwmbul{wo t wUJrwGpj1 
l{w6wnQfl hwuwr L ut.nGmu t qGfl ub2: UJG Ulbflw~nlul{mu t 
U1flWUUUJnfllllWJflG l.llWf1WJn4: Ulljwnn11_wl.jwG U1Wf1WU L 
~w~bpwl{n[lnllJQ UjbLI1p t UJWZLnUJWObG WflUlW!fflWUQ[! 
~iWUWLnLQ , oLw~niutibtmg , inrwgmujlg , wrmwhnub tnt.Q , 
pw~4btmg , L l.jnrmul.llGbrr WJL l.llbuwl.jGbro 4wlul{wo bG 
~w~b~w4nr4nl1 Wflll1WifflWUQfl hwml.jm~JmGGbrflg ~ 

11wuwl{nrmL~JmGflg, oqlflwqnr64nl1 UJm~flg , UJWU1flWULnliwG 
b!lwGwl.j[lg , t.nb11_w~ntuuwG , UJWhUJwGuwG UJUlJ L'iwGGbr~g LL WJtG: 
u1o mG[l uwhuwGw~wl.j QWZ, LrlWflnll.nLf3Jm0 L. ~w~ubr : 

dwuwGwl.jwl.j[lg UUJLU11n11_wl.jwG LnW[lWJfl qwGql{wOWj[lG wr ­
U1WifflnLPJnLUnLU Pll.PJW pwctwl.jGbro LL pwGl.jwGbro ~ntuwllflGl{mli 
bG ol.Lwl{nrl{wo UJntf'lubrwJ[lG pwctwl.jGbrnl{ m pwGl.jwGbrnl{, nrnGg 
UJWLI1f1WUt.nliwG LnbluGntnqf'lwl.jwG hGwrw4nrmf3JmGGbflQ qqwtfln­
rbG ubo bG : 

Swrpbf1 our nL ~ w~ubrtJ UJnt~1ULI1f1flnttJ9 pwctwl.jGbro lL 
pwGI.jwGbro UJWU1flWuLn4mu bG hbGg pwctGb6rwrni1- ~Wf3bpwLj_n­
rn'1 wl{Lnnuwl.llGbrnLu ~~4wubr~. uwJnGbq[l, unmuGbrh L. WJl 
t.'ipbflpGbrt"J LnW flWJW4nruwG QG~wgpmu : 

p) UpUlWfl.(lW~w(i UlW(lWU Gwtuwmbut.lw6 t 
obnGwrl.jmpJLUU Gbrumu Wf"1U1LU!ff1LUUQt"J UlbiuGntnqtJwl.jwG, 
UJWhUJwGuwG LL wnwGorG mbtuGntnq~wljwG qnronflmpJmGGbrt"J 
l.jLUU1Wf1UWU hwuwr: 

q) SnwGulllnrunwJf1G UlW(lwG ul.llbfl6mli t jlGpGmrnLJG 
U1f"1WUUUjnf1LrlWjt"JG t.'it"Jwl{nr u l.jW[lnll t UJWI.lll.jWGbt WflU1LUiff1WUQ[l 
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ULnbflOU wG qnr6[!Gpwgt"JG uw uGwl.jgn'1 gwGljwgwo l.jwquwl.jbr ­
UjnL~JWU : 

Sr wGuUJnrmwJt"JG LnwrwG Gwtuwt.n bu4_w6 t LUflLnW!ff1WGQjl 
mbllwlflntut.'iwG, UJLUhbumw4_nr uwG L UJ WhUJ wGLiwG hwuw r : UJG 
l.jwrn'1 t UjWt.nl.jwGbt gwGl.jwgwo obnGwr l.jm~J w G, nro uwuGw l.jgmu 
t Zf"12WG wnmpJwG qnrooG~wg t"J G : 

SrwGuUJnflLnWJ t"J G LI1W[lwG UJLUJUWGwljwGnrbG ljwrbttJ t lfW-
uwl.jwrqbt oum hbLnLJWL hwLn ljwG[lzGbrr · 

oqmwqnrouwG pwquwl.jtJmpJwG L'it"J wGqwliJw L pwquw-
2fl2w Gwnm, 
~wlflu b rjl l.jwJmGm pJwG l.jnzLn lL lflwlflml.j , 

lflwpbpwl{nrn'1 WflU1 Wiff"1WUQt"J ' hbflnt. lj, unrmG upbrpGbr . 
hwm wJt"JG owGrmpJm GGbr. 
UJWLnflwumliwG bflwGw l.jt"J' bnwl.jg 4_ w6, unu0o4_w6, ~~nl{t"J, 
LQWljW11_WUJWf1l{w6, uwlit4_w6, 2br uwoLwt.jnr4_wa, Plul{w6, 
Gjmp[l· PE, PVC, PP, PS L WJLG, 

wulfln lflmpjwu· QW01fnl{ jl, H~WOifl{nfl : 
SrwGuUJnrLnwJflO lllwrwG trGmu t l.jnzlll LL ~w~mlj : n rUJbu 

ljnzl.ll lllf"1WUUUJnf"1LnWJt"JO mwrw lWJG 4rr wnmpJmG bG uLnwgbt 
mwrpbr mbuwl.jt"J l{w6wnwr4'1bro. wr411.bro. Lnwl.jwnGbro. pmrw­
t.lbLnwgt.tw6 ObrlfllrObro w rl.Jil.brr hwuwr . 6wtnl{r UJntt"Jubr wJt"JG 
wr411.bro L UJbGnUJtWulllGbrt"J oql.llwqnrouwup hwmml.j mwrwG 
Wf"1lllW!ff1wGpt"J Lnb11_wlflntuuwG hwuwr: 

4nzlll lllf1wGuUJnrm wJr G LI1Wf1wJr l.jwrjlp m GbG hwml.jwUJbu 
wqrnwrlfJnt.Gwpbrwl.jwG hwuwtrrr pntnfl pOwqwl{wnObro. UJW­
hwG2o lfrwOg Ol.jwl.lluwup l.jwqumu t hwrJm rwl{nr dtG hwlll : c.tbr -
2t"IG U1W['It"JGbr tJG UJlWUU1U LUUULUJD lllLUf1WJ t"J WJU t.nbuwlj(l lflniuwrf'l ­
Gbtm bljw l{ w4_wG1fwl.jwG OJmpbrt"Jg UJWLI1 f"1 wum4_w6 t.n wrwJ[lG: 
4nzlll LnflwGuUJnrmwJtJG UJn t fllibrwJtJG Ln wr wG octml{wa t pwr or 
wurm~Jwup L lff1Gwlir4 owGrmpJmGGbrr Gl.jwmuwup pwl{w l.j wOw-
2Wlfl ubo lft"I UWifflnL~JWUp , 21'1 Uj LUhUJ02nt.U hwuwl.jwrqwj t"JG Gnrn­
qmu, pGmpwqr l{mt.l t zwhwqnr auwG br4wr ctw ul.jblllnl{, hnww­
tt'lnrbG UjWhUjLUGmu t WflLn Wiffl WUQQ wrm wptJG Gbrqnram~jmGtJg , 
mGt"J hw6btfl w r mwp[lG mbup: u r w UjWLnf1WULnU LUG hwuwr oql.llw­
qnr64nll. 2bf"1 UWUJLWULrlGbrtJg 4wllbtfl t UlllWULUL mwrpbfl oLr L.l.jw­
nnLgt.twop[l U1 f1W UUUjnf1U1WJt"JG U1Wf"1W , tJGw WUjLUhnl{mu t LUflU1 Wfl­
flWGQ[l nwgtJnGw t U1Wf1WJWL{nrmuo: UurmpjwG zGnrhj14_ mwrwG 
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ljwrnl1 t hbztnnLf)JWUP I)WflUWljl[bL ur EWGtl JUlflnLUtl' UjWhbutnw­
ttnruwG d'wliwGwlj qpwl"\bgGbtnlt Gl[wqwqnqG liwljl:irbu ' wnwGg 

lflWgmgr~ UWflEGfltl : 
<Dw4'1mlj tnf1WGuUjnf1LnWJjlG UlWflW bG UjWflljGfl[! , UJWlflJWG-

Gbfl[! (owoljngGI:iro). Gl:irl'lrrGbro. 41w4'lm4 owtnltr ljnGtnbJGI:irGI:iro 
L. 2bf1t.'iWGumbgGnf1 J3Wf1WUJ3tl9 UjWtnflWUtnl[w6 tPWJ3G)3Wl[nf1nLUQ: 
'l)w[lljbrt:! LWJGnrl:iG oqmwqn[l6L[nu.l bu mwrpbr mbuwljjl unrmG 
UJ3Gf1EUI:iflp , Et'Jt.lt'Jwljwu LljW[lW[lLnWOJnlJ;)bflr nt J3nLUWEt'Jt.'ipljwmub­
f1tl, ul:irubrr. hwtnt'Jljwl[nrl[w6 t.lpbpEGI:irr . Gbrl.jwGjnLf}Gflp L. WJLGr 
Lnbi"\WtPntuliwG m UjWhUJWUUWU hwliwp: 

<Dw4'1mlj l.jnGmbJGbrGbrG oqmwqnr6L[mt.l bu unflmG, hwtnr-
4w4nfll[w6 , hwmwJpG L. hl:il1m4 t.lpbrEGI:irr tnb11w4'1ntuliwu m dw­
LiwGwljwl[nr UJWhUJWGLiwG hwuwr: upwGE 41ntuwrpGmli bG ~wCib­
flWJP9 f1t.lpmljGI:irtJG, mwljwnGI:irtJG, UJWf14brtJG L. ljwrn11 bG pbnGb­
rn4 L94W6 Ulbi"\WtPntuLlbL brlJwpnti"\WJtlG ljwli 2flWjpG Ul(lWGUUjn(l­
tnnl[: upwGg ljppwnmliQ GL[wqbgGmt.l t Ljlwpbpwl[nruwG qnp6n-
11nLPJmGGbpp wztuwmWLnWflnLPJntGQ L. huwrwl[npmf::)JnLU t LnWLPU 
WlljWhnl[bL pbnuwl[npliwG -pbnUWJ3WtPUWU wztuWLnWUEGbptJ LibEb­
GWJWQnLU[! : 'l)nLrlil:irwJrG J3Wf1wGpGI:ippg UJwmrwutnl[w6 41w41m4 
Lnf1WUUlljnf1UlWJpG LnWflWJP wnwl[btnLPJntGCi WJU t. nf11)WLnWfllJ 4r-
6wljmt.l I)W hbzmntf)JWlip UJWhbumw4nr4mli t L. EP~ tnbl"\ t qpw-
1"\bgGnu.l L[bpwi)W(lMwO tnb'1w41ntumuubpp dwuwGwlj: 

4.bf12rG dwliwGwl.jGbrmt.'i npUjbU lllf1WGUUjnf1lllWJPU lllWf1W 
LWJG 4rrwnmJ3JmG bG utnwGmu 21:ipuwGutnbgGn11 f1Wf'lWGf1Gbppg 
UjWU1(1WUU1l[WO Ljlwpbf::)Ub(l[! : 

Ulljwnn11w4wG L. mrwGulljnfltnWJpG lllW(lWG bppbuG (ht'Jt.'i -
OwljwGmli wrtnwuwhuwOmli) wGL[wOmt.l bG pwztur~ . EwOr nr WJG 
Owtuwtnbul[wo t WUJflWOEwpwztur~ ljbtnbrr ur2ngn4 WfllllWI)flnf'l 
6bnOwr4ntJ3JnLGtJg utJO~L. GzwOwljmpjWG 4WJf1[! WUjflWGJ?UGflp Ulb-

f1W2Wfldliw0 hwuwr : 
SrwGuUJn(1lllWJpG lllWflWJtl hwtnmlj tnbuwlj bG hwuwr4mli 

4_w6wnwrlJI1bfl[! L. ljn0Ull:ijUI:if1Gbfl [!, nrnuJ? ljn~ l[mu bG UlWf1WUWfl­
J?Wl[nrmliGb[1: fl.rwGg 134rG bG UJWtnljwumt.l lllW411rrGI:iro . npnG­
gmu WUJflWGJ?t:! WfllllWI)f1nl1 6bnuwr4mJ3JmGGbrtJg L. UJWhbutnGb­
rrg t.'ipwGqwlipg hwugl[mli t pUEUWUUJWUWflljliwO uwGrwowtu 
tuw0m)3UG(lp 4_w6wnW'1WhLr6Gbro: SW(lWUW(lEW4nrmuGI:irr oq-
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tnwqnr6muo ub6 hwruwrwl[blllmpJmGGbr t umb116mli tJGg.tjbu 
lipbflEGb(lp U1b'1WtPntuliwG, WJGUjbU tL UflWUQ rrwgt.lwG d'wt.lwGwlj: 

4.w6wnwurwhmu WJUUJtwr wpljflWJt'JG mw411tlflt:! l.jwtnw­
rnu.l t wnL.mrwJrG uwrJ?wl[nruwU l)bfl L. 41ntuwrrGmu t I)Wf1w4w­
zwrbrru. l[w6wnwub11wGGbrrG. l{w6wnW'lWf1WljGI:iprG: Uw pmJL t 
ll1WLtlU pwgwnbt WUjpWGJ?W2f12WGWr2nLJ;)JWG 2f1PWJnLU pwl[wljw­
Gw~WLP wzjuwlllWUlWfl ur Of1Wl.j[:f WUjflWUJ?Ubflp [!GU1flnLJ;)jnLG[! 
UjWhbutnmU llwGpwowtu tuwGmpGbrr UjWUll[brnl[. WJU wztuw­
LnWGE[! tnl{JWL I)OUJEntli 4'lnjuwGgl{mt.l t qGnr11GbppG: 4.brwg4_mli t 
GwL. WJL qnr6nl1nLPJmGubrr LitJ qqwtr zwrE· f1wrw4wzwrbnr L. 
l[w6wnwubi"\WG0bfltl I)WflWljGbflp 4flW WlljflWUEUbflp tnl:i'1WI)flntli[!, 
GrwGg L[pw qGbp 41wljgGbLQ, pG(p zGnphpl[ wrwqwOmt.'i t WUj­
flWGEul:irr wnWJ?nLU[! , 4r6wml[mli bO 2fl2WGWnnLpJWU owtuubflQ , 
tPnEflWUnLU ljnflnLUUlUbfl[! WUjflWGJ?Gbfltl tP~Wgmlijlg L., l[b(12WUjbu, 
wl[l:itwgGmu bljwumtno wnL.mnnul: 

Sw411rrGbptJ oq.mwqnronu1o pwl[wljwG hwruwr t pwG2w­
rb11bGp , urql:irr . liup , 6ljGI:i11bGtJ wnL.tnrt'J hwuwn: Swl.jl)pflGbro 
hbzmntpjwlip I)WflUWljl[mu bO rO~ UjbU wzjuwmWGEWJt'JU , WJUUjbu tL 
6wtl[w6 4r6wljmli , wnwG6GwGmt.l bu 4'lnEr ub4'lwljwu Ewznl[ L. l:ir-
4wrwljbgmpJwt.lp , hbzmmpJwlip umbrrtrqwgl[nul bG mwE 2rn4 L. 
qntnrzrn4: LDPE-rg LljWlllflwullll[wo lllW4f1rrGbflQ pwqliwqwG bG 
rrl:iGg l.jwnmgl{w6En4 L. ~w4'1ubrnl[ , l)pllwGmu bG utJG(L. 1.4x106u 
umwtnplj 'lPUWI)flnLpJwGo: 'llwhbumwJrG Wfl411wJt'JG tnwljl)t'JpGbr 
lljWUlflWULnl[mu bG 6GzliwG lllWlj L9WlJW11.WUJWflUWG bi"\WGwljn4_: 
Sw411rrubrr ~w41uo llltwGmu· 1 ooox1200 uu t. GbrErG pwr6rmf1-
Jmoo· 600 UU , WfllllWEpG (qwpwf1t1lllWJtlG) pWf16(1ntpjntG(f 750 liu, 
pwp6pntpJmGo 6wt4_wo 4r6wljmu ljwqlimli t 305 llt.l : 4.Gwul[w6 
liwubrr 41ntuwrtJGuwG huwrw4nflnLJ3JntGG wUJwhn41:itm hwuwn 
pnLnr ljnf1wJrG UJWLnbflQ wn4mli bG hwGmtr: 

UGGI)wlipbflEQ wnL.mrr gwGg hwugGbtm 41mtmli ljwrL.nr 
l)bfl t hwtnl.jwgl[mu UlflWUUUjnf1UlWJpU UlUJ(lWJtlU: ~bGg WJI) LnWflUJ­
JP oq.GmpJwlip UjbUlJ? t wlljwhn44r uGul)wlipb[lJ?t'J wnwJ?nulo pGwlj­
~mpJwGo GL[wqwqnlJG ljnrmuUlGbrnl[: 'llnttJllbrwJpG mrwGuUjn(l­
LnWJpG LnWflWJP juGwJnll.wlJwGmpJwG pwp6rwgliwG Wfli)JntGwl[blll 
b11.wGwlj t hwuwrll.{mt.l Grw wnta!btwqmJG mGr4>r4wgmuo L. 
UlllWG I)WfltnWQnLU[!: 
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CuUl zWLJlUbfl[l' UlflWUUL4nf1UlWJflU UlWflWU LrGnu:i t Ljlner 
qwpwflf1UlwJru. npr FulJ1t•ro 1200x1000x1200 Lili uwhliwuubrmli 
bu, G tunznr qwpWf1flUlWJflU, bf1p zUll{lb[1Q qbrwqwugmli bu Ciz4w6 
uwhliwuCrbro : 

0.Ulll OQ.lll LUqn [lOU WU pwq Liw 4j'Hl Lf}JWU, lll[1WUUL4nf1UlW J [10 
UlturwG 4wrnJ1 t GwtuwLnbu4w6 Lf1GbL Lib4 G pwqliw4r oqlllwqnr6-
owG hwowp : Ub4 wGqwt:i OQ.lllWQ.np6L1_nJ1 UlW[1WU Gwtuwlllbu4w6 t 
urw Li[lwGqwt:iJLu oqlllwqnrMwG hwliwr : Pwqliw4r oqlllwqnro­
Liwu t hwliwr4mli WJU lllWf1WG, nrr 11f1Liwg4mGntplJWLl gmgwG[1z­
Gb[1Q hGwrwL[nrmpJmG bG l11WLflU WJG pwqliw4r oqlllwqnr6bL: CG11 
nrmli , W[111bG oqlllwqnp64w6 lllWflWU, nro Gwtuwlllbu4w6 t Lur-
4Ciw4r OQ.lllWQ.n[lbliUIG hWUUJf1, 4nzl{nLli t hwuaCi4nJ1 lllWflW , [1u4 
rrw4wpwCmrbG 4nG4flblll 6bnGwr4mpJWGQ L4Wlll4wCinJ1 G 4_brw-
11LU[10LiwG bGf3w4w LriWflWU 4nzlj_nu:i t [1GLj_bGUlWf1WJflU UlWf1W: Pwq­
liw4[1 oqlllwqnraLiwG , UIJr~ f}Lj_mli GwG [1Gl{bCiUlWf1WJ[1G UlWflWJmli 
L4Whlj_nJ1 WfllllWllflUJUf>tl UlllWQOWU cfwliwCiw4 W[1lllUI11[1WU£[! UL4W­
r1nJ1 obnGwr4mf3JnLUQ rrwgGnJ1Gbr[1u L1_6wrmli t Grw QflW4Luj[lG 
wrc:tbeo: 

2. C.U.uL_JiwJ:uUw.l,jw[J mbuf?p ~WhUjwCulwfi m[Jw~OL!lJWU. 

IJlWPwfL_IJJJinuLtljJl z lO' ~ b u w lj n zm IJ. Lb w !Jm L ~ : 
w) '-lnzm U1Wf1WU ~whujwumli t hwUlm4 libtuwG[l4w4LuG 

wql1bQnLf3JnLU lJ. mG[l ULnwprL zWLjlubr . LQliwG dwliwuw4 zr Ljln­
rumli ~ wL!lo G aGo: UjCi Lf1Gmli t UljlWGu~nfltnWJflU G UL4Wf'lOJ1W4wG: 

4nzLr1 u~wnnrlu14wG l11WflW bG ubl11W11JW G w~w4Jw pwG-
4wGbpG m 22Uf1Q : 4nzl11 l11flWUUL4r1fll11WJflU l11Wf1W bG l11Wf1pbf1 
~LWUUlUWUUWJflQ , LjlWJUlflQ G ~wGbflWJI19 ~WU1f1WUtn4w6 wr4-
r}bfl[J, 6wlflw4nr4w6 tu[ll11 um4turwpJ1f3fl9 wr411bf1Q, l11w4wnGbro. 
UlWL{lwzzbf1Q, L4lUIUL11fl4WLrlflQ UJf1411bf1Q , UlW[1nJ1nLf}jntGGb[1Q : 
'l'JLWULO!lWUUWJb wp~QD UlflLUUU~nf1UlWJ!lG LnWf1WJfl dwliwGw4w-
4[lg G wnwL{bL hbnwG4wrwJ[lG Ulbuw4Gbrll9 t : UJG pbG mG[l Ljlnflr 
ubljlw4wG ewz, uw4wJG zwlll wlimr t G 4wror. tr4wrw4Jwg t. 
ewG[l nr GrwGmli z4WG li[lwgmpJmGutr G 4nrmq[lwj[l zfl bGpwr4-
Lj_mu, octLnlj_wo t uwG[llllwrwh[lq[lbG[l4 pwror hwLn4nLpJmGGbrn4_, 
mG[l tu[luUl u[lwGuwG zWLjlbr nL oG, UlWf1pbfl UplbflflUb[l[l G WU.j­
f1WUflUb[l[l hwuwr qnr6Gw4wGnrbCr gwG4wgw6 4nGUUlflnt4l11[14_ 
Lm6mliGbr G 4nG~[lqmrwg[luJGbr ulllwGwLm hGwrwL{nrmpJmG : 
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'T) LW UUlUW u UWJb w r4rt bfl tl 4n UUUl[1nt4grwGb rn LU Gwtuw­
UlbU4nt Li bu ~reu4w6 4wli zwrc:twljwG pwc:twG[lzubp , hbzlll 'lll4nJ1 
wr4J1b[1, L4WZlllL4WUflz 4Cif1£n4 4GQnJ1 4wlJ1wrf1zGbf1 , ntdbflUJgl{w6 
hwLnw4, 6w4nl11w6 4wli l~nJ1wt{nr ~wLnbr . hwlllmLJ l11bJ1bfl l11Wfl­
pbfl hwliw4wrqtrr G ~[llllw4Gbrr. hwliwr. WJL L1nuuLnrm4mr4 un­
rwrwrmpJrHGGbr . nrnG£ w~whmj,n1 Li bG WflUlW Tl[1WU£fl OQUlW­
qn[lOUWCi hwruwrw4tl11mpJmGu. wurmpJntGQ, brL1turwlfbgmf3JnL­
Go , LW4 ~wh~wGmuo : 

CGI1ntG4w6 t Wfl411bf1Q uwuuwq[ll11wgGbL uutn GzwCiw4mp­
JWG . Liuwuf3brer G o4Gwupbrer WflUlWI1flnLPJWG, hu1gwptuuwG G 
hrmzw4bJ1bG[l WflUlWI1[1nLf3JWu , wJq bqnrompJuJG G pwG2WflLupm-
6mJ3JWG G WJL pGwqw4wnGbrr huJLiwr: U[lwOnLJL hLUflf}, wupnJ12W-
4wCi ~WUlbrm4 nL hwLnw4n4 W[14J1bflQ , nr uwtuwLnbu4w6 bG uuw­
Uplb[1flfl , a4Gwuf3brflr G uGG11wuJ3brer WJL L'lbuw4Gbrr hwt)wr . 13n­
J1wr44mu tG 18-68 Lfll111l GbrflrG 6w4wLn4. 1 A-3.0 4q ubJ-flw4wG 
ewzn4: PwG 2WflbJ1bG[l G urqbr[l hwuwr GwtuwLnbu4w6 6w4nlll-
4w6 Wf1411brG mGbG 30-50 LflLrlfl 6w4wL G 1 A-1 .8 4q ubljlw4wu 
flWZ , ru4 6w4nl11Lj_w6 4w6wnwr4t1bru' 11.5-22 LflUlfl OW4WL G 
0.29-1 .3 4q ew z: Ur411bro G 4w6wnwr4J1bro amL4mu to ~nLrt 13r­
LbGrg G ~nLr~rn~f1LbG[1g, hwuw~wUlwutuwGmu bG uwGrUlw­
rwh[lq[1bG[14 wlibGwpwror ~whwG2Gbr~G , bGpw11rmu bu pwquw-
4r . br4wrwUlG oqLnwqnramu G GuwGwUlf1L4 wrLnw 11rwGer J4or4-
Gw4r wrU1w11ruwG hGwrw4nrmpJmO: 'T1LWUUluwuuwJb wrlfl1brr 
zwlJ1brr hwuw4wrq.Q, nro h[luu4wo t soox1200 uu G 1000x120o uu 
~LwG[l pbnGwj[lG UlflWGu~nflUlWJtlG u[lw4nrr Lin11mLr 4flw , hGw­
flW4nflnLf3JnLG t UlWLflU ub4 4r4GLUUlW4[1 4rw hwruwr nL WUnLfl 
Ljlwf3bf3w4nrtL l11Wflpbf1 LnwrnJ1mpJwG G zwljlutrr wr411br : 
Sw~wnfibp: LmGul11rm4grwJr ~wrqmf}JwG, L4Wl11flwuUluwG Lnbtu­
CinLnq[lw4wCimpJwG , UlflWGu~nf1l11W4nrliwu gwG4wgw6 L4WJuwG­
Gbrmli UlWf1WJW4nr4w6 WflUlWI1[1WGp[l LW4 L4WhL4UJCit'iwu mGw-
4nLf3JWG G 4r4Ciw4r Lizw4uwG hGwrw4nrmpJwG zGnrhr4 UlWflwJr 
WJU UlbUW4Q l.ljWh~wGbg flfl W4WU11W4wu UlGJ1Q Lj1Wplbpw4nruw[i 
pGwqwLj_wnmu : 

'T1nLf1ubf1WJ[lG UlW4wnGb[lQ (QUUl Q.OUS 24463-80) OntL4W6 
bu QWOfl tutnnLplJWUp L.ljnLrtf3rLbG[lg G mGbG l4nGwoG rrwur UlbUQ, 
nrD 4brGr uwumu uwhmG 4brl4n4 t{tr t Lu64mu tr4wr . GbJ1 wGg­
or (p4WUQflfl), n110 Ljlw44mu t LtjtnnLtnw44nJ1 4urlj1Wflflznt{: 4W[1-
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:ll(llUIJlUUIJll U1Zq4 f)mftlluubmtnlll . ll-13d 
~ml 'lll.lq1JIJ1Uftllu~ll1m4 IJ~fmalqbum .lluqtl~tlmdLliJ 'lliJluftlluLl(lm 
LlQLlmd ~ (11upu4mtnm "v'd .llli1LlqZ t.Juu6m4 'llfJlUftllUQm}lt.Jub }lml 
'1 d(lm(llllm~IJ ~auqtl(l llfJluftlluaubq? ~ (11u}lu4mtnm '3d .illi1LlqZ o~a 
-llq'l :5~li1LlqZ v ~ Qm5m~l.Jmd utlqtlm~ ~fm~B~butn!;Ju~ lllllqZm!;Jbmd 
13d I l.JqtlljtlmdLliJ I 'v'd I 3d :llLlqf)(llU~mZ(l ~ml)ljLloLlluf Qm}ltnnmu 
-Ulmtn 5ljuqtllufo QmpBmo~d(lu~ }luanqlll ljuu~mn QmfJbiJm~ TJmiJ 
nqtn?l)lj ·ruanqtn ljl.lql)tlqtlm~ Qmpt.Jub ruuqOlmQ f)ljfmal.Ju~ T)miJ 
lqnmt.J ~ ljlqum~ fJljlnljUl U1Zu~mnlj~ ljfmLlmlll IJm~ml.Juumtnn 

:d(lmf 

-tllul.JuumUl Lllllljl o· ~ '1 g·o 'gz:·o ~ (11Upl.l1.Jmli1Llm '1 Llm(lm4 ljtlm~ 
.QmpBmbljuqUlnmtn nqtnmum5md ~ QmpnqlllmnjmiJ utlqtlma> :t..lm!;J 
-m4 f)m(l~m~ '11Jm(15md lja6f)m UUI)UUtl Bmd aomtJm(lUm4 Llm(lt..lm4 

IJm~mflmd ljiJlU ·~ UUT)Llm~ tnmZ uu ''1 d(lmftllUIJlU~5m(l~U 51Jmb 
-mt..lqb 'fluTJQ Qmp5mt..lul~ ll1qpmt..lm(1Llm4 !;JlUaQmpulf!~ IJm~miJfml 

'd(lmftlluLl!;Jm ~lmbb ~ (llupuqdums :BomLliJ ~ (lluBombmLlqb (lluuq5 
-t..lm4 UlmZ '1 uuqf)l)lUftllU~ll1m4 IJm~mt..lt.J ljt..lqZZ ~ (llUUmtJql) l)fm Llu 

·~ orm IJIJ1Uftllu~ll1m4mf)Q1Jmum ljtlqtlm~ lnuUl mLllllqS :putlomumtl 
IJ4fm1Jqltl~ljlutn ~ QmpUlmlnmfJlj(lml uuu '5Ljtlqtlm~m1Jmlb ljtll.Jtlmu 
-mpllln ~1u~m~ ~ .Qmplllnmt..IUlmln utlqtlma> :«ZljZ qtll.Jtlmt..lmpUln» 
~ (llufl?u~ '1 !:Jlu~q(l Bljt..lqiJIJlUftllu~LlmiJUqQ 4ouq51Ju~ «~mtn-mu 

-lllqS» ~ lqp.Qllqllln IJUU 'utlqtlm~ lnulll mLlll1qll1 (11Uf1Llm(lm4 ~ IJ~q(l 
5ljLlqf)(llU~mZ(l IJflubmLluiJ IJm(lLlupmtlqtlm~ UlqflmLlm(lLlm!: 

:l.lm(lm4 IJm(lt..lupmfmumUl ljLlq1J41J4b 'ljt..lqtl1Uf4 'ljLlq1JaLlqtl(lm1Jtlm~ 
lfm 'ljtlm~ f)q (llUpQtJUbmUlbO f)Uql)tlqtlm~ nfn :putJqf)f)lUftllU~ll1m4 
?ljmu~q(lm(1Llq6 51Jmbmuqb Qm}lmpo -~ tl1Ufl) IJ1U~9 '1 T)tlqtl llt.lu 

'5ljtlqtlm~momlb ljtl1Ufl) luuljlllnljlulnul)qtn IJQ r;nupll1nmlll.l1mln 'TJQ 
~lUlllmljmUlUf l)ql)lU f)Uqf)tlqtlm~ bl)lj5 mLllllqS :ll(llUnju~ml.Jqlll ljtl 
-qtlm~ ~ (11UI)5mli1Zqlj uuu 'almQ aqtl~t.lq pulqf)6m6mum .ua5f)m~d 

~ (llupBmLl(lm '1 (lluflLluflmTJQ 'd(lmftllUI)bo ljtnm(lUUlpm ~1uU1m4 

ljn~lju mt..IUlqS ru~lUUq4 ~ (11Up5l iltlqtlm~ Ull1q4 Bljf)mLlt; :ut..lm~ ~ 

(llU}lLlu 1Jt.l~mll1m4 mt..IIJ TJlllqlJlUIJfm 'lltlqtlm~ ~ !:JlupuupmTJQ 5Lja(llU4 
-mnljl-) :5ljtlqtlm~m1Jmlb ljtl1uf1J l.Jupuu}lmtlqtlm~ !:l.m~ '5ljLlqa(llU4 
-mnlj~ QmpLluflmTJQ tlLlm4 !:l.m~ lquupmTJQ f)q l.Jut..lm~ aomLl'l :llLlqiJ 
-tlqtlm~ ljn~qu mt..IUlqS lqt.lm(lm4 ~ ljlqum~ IJm~muomrn 

:Llm!:Jmlj 
IJm(lLlupmtlqtlm~ ljLlqi)Lllulnm '1 ljl.lql)muun 'ljl.J1uf IJm~mmud ·~fqtl 
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't.l9Ll1un 'lUI)ljb 'Ljt..l6 IJ4fma1Jm4 ·~uqtl1uf4 ljbmb 51Jmum 'ljuqtl1uf4mb 

-t.JQ;l (llUBQmLlf) f)q QmpnqlllmnjmiJ aouuu '(IJlfm '1 bo46 mLllllqS 
'lnutn mt..ltnqs ·n~qu mt.llllqs ·~t.jud ml.ltnqs) ll44t.lUIJZ ljt..lqiJ(llUQlul 
1Jm~ml.Ju61uum~ 54~m~m1Jm(lmp LlufJ l)q lqpl)fmlt.JI)ll oqt..luljlmbb 
llLlql)f)luftllut.lupmt.lm1J4 ljt.lql)tlqtlm~ 41n4Ul nfm n(llufmhllql) 

t..lql.J~Llmum9mf1 ot.lfmLlq(lljluL!J · ~·z: -~'l 

:(z:·z: 
-~IJ) ilLlqZZ f)ljfmuq(lljlutn '(~·z: -~f)) llLlqf)~m}lul.Junj '1 llt..lql)t.lu~mn 

'llLlqiJm~omd '1 llt.lql)~mpmd 'ilt.lq1J5utnm~ 'lluq~lUtn oq 5lj~mnqUl 
nfn :6ljuqtl1Ufl) Qmp6ml)ljd(IU~ l)ljfmLlq(lljlutn '1 5lj6l.Jtlmumptnn 
l)ljfml.JqtlljtJ ~lU~m~ '5lj6l.JtJ Ulljnj ~ (llUptnnml.Jtnmln IJfn :d(lm!:J 
-tnm~f) ljt.Jqf)l)lUf61UQmpf)UqdmtJI)mQ f)m~m~ljl)mlljq(l l)lj?l)? ~ l)lUfm~ 
'1 llanqlll IJm~mf)njml) ~ (11upu4mlnm ~miJm(lmp IJm(lLlmLlQqf)pmd 
iluu '1JmLlmll1 IJm~ml.Juumtnn l)q mLimtn LnZut)mnt.t.-. (d 

:Llm(lm4 om(ll)mln4mtn 1u l)m(lnju~ml.J 
-qlll Ljt.Jqoauqtl(l IJm(ll)mljZu~ '1 l)lULlUQ ·~1ul.Jq4 l)q Qm}lnqlllmnjml) 
:d(lmf6lul.Juumll1 8(11.J OOZ:-0£ l)q (llU}l~Llml.Jutl lluqoum~mUl lmf5m4!:J 
l)ljfmt.Jq(lljlUL!J :Llql)~mi)Ud T)Qmlnm~mt.Ju4 lU~uq f)q Qm}l5mu(lm mu}l 
ljLlqiJlllmulq ~1uU1m4 'UlU(l LjaBom~d .(llunm(l 4TJLlq-r :t.lqiJ(llu5mll1 
-nm4 T)Qm~ml.Jo l)q Qm}lt.lm mur 41JmLl4 Um(lm4 1Ulmll1 IJlUftllUUllQ 
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:QmpBm!Jljd!:Ju~ 'IJ~fmurw~lutn 'qeue 'mf~mlnm 'om~mllmLn 
-q!:J 'qLnfm4'1 ~ !:JlUIJ~l omLlmLn .B~elUfiJ UUpQLlubmLnbo Qmp~ml) 

:1)1ufe1ufm~um LjLlqoaomLlm!:JLlm4 ~~B1uBmLll • 
'!:Jluuurm'lQ ~nm!:J ~'lLlqp ~~Llmtn • 

'!:JluLlurm'lQ ~~mLnm4 ~~Llmtn • 
'IJlufelUfm~um 

~LlqtJm~ ~~miJfm~Llq '1 ~LlqalmQ IJm~miJfm~Llq IJ~fmuu~ • 
. IJq B ~Ll qiJ IJl u re 1u~ 

-Lnm4 p~Ln~lULlLnniJU~ IJm~miJ!:J~4 BQuLlu 'ilLlqiJ~mLllnuLn !:JlUpLlm!:J 
-m4 IJ!:J mLlmm IJm~muuumtnn ~1u4'lm4'1 QmpQmLlmmlqpmun 

:Llm!:Jm4 IJm!:JQLlubmLnbo mfLlol)q!:Jm 
·~~Lnnmlln ·~ Llm!:JLlm4 IJmLlmlll ~lu4'lm<t> :Llm!:Jm4 om!:JQLlubmLnbo 
mf!:Jmbom~q!:J ~ QmpnqLnm~miJ nqlnmlqpmum l)fm ruum9Lnmtn 
ufm 'ilaqpLlm LlQm6ml)q!:Jm '1 ilZma IJmZIJIJm mLliJ ~ IJOlUfelulqpmum 
Llu'lLlm~moq!:Jm LjfmLlmLn ~1u4'lm<t> :il'lQ QmpQmLlmLnmoq!:Jm 
1Jmr;JUUpmeqem4'1 ~ !:J1UpUmtJm4 '1 Um!:Jm4 om~;~omtn4mln 
lU Om!:JUmUQ!:JIJpmd ~L.JqoaL.Jq€1!;1 ~~m9ljp IJ~fmlllmbqL.Jbm 
'1 ~Ll!:J'lQ LlqdLlmLn ~ !:JlUpQLlubmLnbo IJmLimm ~lul.flm<J> (b 
:l)mfelULilqpmLlm!:JUm4 l)mtJQUUbmlllbO '~anqlll QljamLnLlm '~'lQ mL.JQ 
oq BljLlqQLlm~IJmti!J-1 Hm om!:JBmbLlmb ~~mnqLn nfm ~fmums :Llm!:J 
-m4 lUlqQLlubmmbo pu~mmmtno Qm!;~Bl ~Llqe1uf4 Qm6qbm4 pubmb 
'1 O!.JfmlU4U~lm 'lUQ~b ·~~mfQU~ .!:JlUp€1 1.J[m '~Llql)~lUU!:J4 IJ~[m1.JQ 
-on QmBm~IJmB !:JlUIJm~moQLlub 6q!:J mLliJ '1 IJm!:JBmLnn ljfmLlmLn ljp 
-u~4'1 Q~fmLlq!:Jljluln ~mLluLlQLlmd nqtnmum6md LlqQI)1UfeluLlupmLlml)4 
ofml LnmZ ~ !:J1UPU4mtnm mt.J :puuueq!:J IJm!:JLlupm'lQ ~pu~4'1 '1 ~fmljb 
-lUULiln~~un O!:J !:JlUptnnmLlLnmtn ai)UUU 'il!:JlUQUqllln ljLlqZZ (LnLlqZ 
L-8) LnLlqZm!:Jbmd !:J1UpLlm!:Jm4 1 B~LlqQQlUfelUUUlU o~rmum~omuq4 
lqpmum IJm!:JQUubmlqLlmLnm~ ~fmLlmLn oljfmLlq!:J~lutn ~pu?<t> 

:Llm!:Jm4 1ul 
-qQ6nm4 llqLn ilLllU6 IJ~fma1Jm4 'ilLl1u6qLlmb .ilLlqZZ BuomLlLnljl OG-0 ~ 
om!:JQUUbmtnbo ~~m!:Jbmd ~nlj 'Llm!:Jm4 1Jm!:J6l ~emh QmpBmb~Llqlll 
-nmtn QmpnqLnm~mo Um!:Jm4 ~Llql)m~qL.Jq Qq {llUpQLlUbmLnbO OU!:JO 
-~ljZZ uqbmdLlo QmptnnmLltnmtn Blje1ufo nrn :iltnmoudLlm~ljlutn IJ!:J 
!:JlUQUUbmtnbo d!;lmfelUUUOm4 pu~mLnmlnl) 1.Jfm n!:JlUfm~Llqfl 

:d!:JmfelulluLlmLn LlLnljl 0'8 '1 
'O·G 'o· ~ 'g·o '8'0 .ilLlqZZ 13d oq QmpQmLlmLn lqpmun :pu~mLnmtno 

8J 

IJm!:JBl ljLlq1]~1UUq4 Q~fmuoiJn ~~mnqlll LlqdLlmLn !:JlUBQmLlO .il!:JlUtl 
-mLl~~ lmpmQmofml ~Llqoo,ufeluuuLlmLn '1 ~LlqZZ QmpLnnmLlLnmtn 
BljomLlo oljBqpu4mlnm ilaqpumoao~ LlQmB LlmdmLnm!:JqtJm4 mLliJ 
'1 ilLlqiJQlufelu~Lnm4 ljlmom~4 ljLnmlmLn¢qLlqLn1Jqllj€11~luLLJ 

LlqZZ Q~fmLlq!:JljluLLJ ·G·G -~'1 

: puLlq1JIJ1UfeluLlupmLlmo4 ~m4'lmomt~ 
-4mnl)m !:JlUOm~miJQUUb .IJm!:JQUqLnn ljLlqOIJlUfelulluLlmLn lU ~LlqZZ 
ljLlq'lQ '1 ljLlq4'1m? LlqdLlmLn 1 !:JlUpLlbmelUIJd il1J1Uf€11UUUmlllLlm om~ 
-mfmnnm!:J ljLlqZZ ljpu?4'1 QmpLnnmLlLnmtn BljLnml)udLlm~ljlutn 'Bljl) 
-ql ~tnuLltn ~lutn ·B~Lnm lmtn¢qLlqtnoq l~e~~luLLJ :dqZZ oqrmdqpq1u(ll 

:1 !:JlUpfmafma 41m?m1Jm~mflmd ile1uf1J 
urm ~ml)m!:Jmp IJm!:JBmb~lljLnlU Llu ·~ UU'lUm~ Lnm~ :aomLlumLn 
-Llm LllZU~ lU UlU!:Jm om~mpmd '1 ~ljtnnml1 uuflLlurm'lQ pmllqQllqLnn 
BqpLn 01ufeluLlupmLlm1J4 ilQlufelullqLnml;lm4 ~n~tnurm ~lluQBl 
'1 ~uutnml) :flutnmoudum~ ~!:Jlu~Blm~ Qm6qbm4 .B~1Jql4€11~lutn 
IJ!:J !:Jlupuurm'lQ aiJuLlu 'iJLlqQ~~Llu4'lmn ~~Lnnml11J!:J Llm!:JLlmt 

:oqum~u4'1 ~Llqom~Qmd mfllmtnqtJlqflQLlubmtnbo tnqp 
-n1Q1Uf1.Jum Qq uuLlm~ !:JlUU!:JIJIJlUfelu~Llmi)U!:JQ Qq!;l ~u nqtnm~Lnm4 
'!:JlULlqatnqu aLlmZ ~n :Llm!:Jm4 IJm!:JQUUbmLnbO l)q Llm1;1 Llm4 'O~Ll 
-qQIJlufeluQmf11JuqdmuomQ IJm~m~~IJm~q!:J Q!:Jtl oq !:JlUIJmt~~1.J 'oq 
UlU!:Jm IJm~mpmd iluqoeqem4'1 d!:Jm!:JI)mB~ o~rm~mLnlULnl.LJ 



'-lwt-ut..lw6 hbrubmp~m~JWU wump6wGpg ' UlwrwG LrOmu t pwg, 
t,pw~ . n~ hbrubUlplj , hbrubmrLt: 

bLubLnt..l LjnuumrmLtmt"lt..l Ljwmwrmurg· mwrpbrmu bu · 2WO!)n-
4.r. n~ 2W011nt..lr . owlnt..lr . Ltwt-ut..lw6 LllWUlf1WUUlliwO Ulbt"lJGnlnqpw­
Jrg · bnw~g4_w6, Ltwrt..lwo , t,p~nt..lr . 2bruwolwt..lnrt..lw6 mwrw : bLGb­
Lnt..l oqmwqnr6uw0 hw6wt"uwLtwGm~JmOpg' mwrpbrmu bO LipwO­
qwliJW l pwqliwljp oqUlwqnrMwG Ulwrw: 

UlibGwUlwrw64_w6 4lw4lmlt Ulllwnnr}w~wO U1Wf1WJP LjnGu-
Ul[lmltmrt..l LjwUlwrmuo Obr~wJwgt..lwo t G~ . 2.3-mli l w11JmuwLt 

2. 1-mli : 
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Stanthrd T 
Pil low 1 

! 

Blg wllh 

h11 k Jtsplr,y 

T B::i~~ i th -

i wo h11lc I 
' 

Gus.~c l 

h:tg wi th 

hlock bottom 

T Gu~~l"l 
1 ~ag wnh Dal 

I

I j:\ouom and 

tw iq-tietJ ,l ! h)p 

ulj . 2.3. CDw4lmlj UlW[1WGb[1p UlbuwljGb[1Q 

Chain t•f hap 

wuh hnlc 

Pwrorl.JwJru (br-
! ljwjUWljW[1WJtJU) 
1[ Lj'lwf'}bf'} . umwGg 

Ljn'1WJt1G OWLQb[1t"l 
/ (w), 4n'1WJt"lii OWL­
J Rb rnLl (p) 

Jnrul.JwrwJt"lli 
hW[lf'} D 

brl.JnL zbrmrg 
(cJWUjWL!bGt"lg) 
LjwqliLtw6 Lj'lw­
f'}bf'} ' L4nLt"llib­
rwJt"1G Ljwli Ljnli-
pt"lliwgLtw6 f'}W-

L__. _ _____ _L_ _____ _ _ _ __ ___!._l'l_WU~t"l~-----
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3 ra rwr9 __ __ wwu 
pwqliw2bf1Ul 
ljnliL4nqrgrnG 
oJmf}brrg 
L4WUlf1WUUlt.iWO 

OWt.iWLWJtJG 

Lflwf}~-------· -------·----- · - ----- ------· -<D-wf)-bpObfl __ ____ <Dwf:}b~ . nro 

hWUUlWUlnLG 
hWUlLUl_jnt{ 

L4W Ulf1WUUlt.iWO 
t hLLlf1f} pWf[LUU­
f:}WjtJG UJnLf\tJg, 
Liblj QLWGwlflw­
f:}bptJg 

raw~w·o~~~j~o · ·--------- . ---- -- --- ·-- --- - ------- CD.wpbf} -2"b[luw-

Lt1wf}bp JtJG f:}LUrtWGptJg , 

L _______ _ _ l ________ _ 
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npo 6wljwUlw-

Jru uwubptJg 
wurwgt.lw6 t 
hWUlnLlj UbUlw­

flLULW[lbflr' ubq­
Lit1~ubf1nt{.:._ _ _ . 

UGG11r Wf1'1Jnd:iwpbf1nLffJmGmu nf1Ujbu l{lwpbpwt.J.nrnrt GJnL­
rbr oqlllwqnrot.J.mli bG pnuwo . ulllt.J.wrwpnuwo. wll!wLJtJG , ulWfl­
rbr lllb uwljtJ ptJffbrtGbflQ, l{lWJLilQ: 

UGG'l-wlipbflRr l{lwpbpwt.J.nruwG LUULl!Wflbqmli t1rbGg Ljw­
r~Anr l!lbr[[l Ll!WhUjwGw6 wt.J.wGflwljwG Gjmpbflr hbl!l Libljlllbrt LWJ ­
GnrbG LJtlflWillj_mu bG UjnLtJlib[lwJtJG UJnLpbflQ, tJGHJ l.ljWJliw0t.J.nrt.J.w6 
t GrwGg bqwljr hwlllljmpJmGGbrm{: 

UGGI'fr Wflf1JmGwpbf1mpJmGmli oqlllwqnrot.J.mli bG pGwljwG 
G utJGpbultJLj 6wquwo UjnLrlibflWJtJG l{lwpbpwt.J.nrnq UJmpbro: PGw­
LjwG UJnLpb[ltJg bO gbLn4lwOQ (t.J.tJuljnqwJtJO ffWrtwOpQ) G bpbflWJtJO 
gbunLLnqObro : 

w) 8tiLn~w(j: 8bLn4lwuo hwliwrt.J.mu t wlibuwtctwu Lt wub­
OwlllWf1w6t.J.w6 l{lwpbpwL!nrnrt rwrtwGpWJ/lG [IJnLpQ : 8bLn4lwGb 
ffWr[l.UGptJ oltwt.J.nrmli[l Ljwlllwflt.J.mli t gbiJnLLnqtJ puwOpwqbOwllltJ, 
nro gbunLlnqtJ Lt '111lllrnw61-uwppt.J.r PWf1'1 bpbfl t, LiwljLUfll'fUWU Lt 
hbu1wqw ptJLitJwljwG [?WJ[?WJUWG Lil12ngnlj_: U1u qnpOilrJnLpJmGGbr/1 
oGpwgpmu nbqbGbrwgLjw6 gbLJnLLnqtJG lllWLtJu bG bfll~wr . pwrwlj 
Ll!WULilwnr ·l!lbup: tpljl.JnrtliwGr LjnwqmuwgrwJr hbl!lLwGpnlj_ 
ul!lwgt.J.w6 ffWrtwOpQ juOwupnlj_ L4wGmu bG, hbnwgGmu bG puwG­
pwqbGwllltJ flWJPWJLiwG ctwuwGwlj wnw2wglj_w6 MmlipQ Lt wG­
hrwctbzl!lmpJwG 11-bummu ull!rllluJLjbgGmu bG: UJOmhbLnL. Gnrrg 
pwquwljr Lt.twomu bO, lllWLtJu bo ffrtr:tr olt Lt ~nrwgGmu bG : 8bLn-
4lwGr Wfl'l-JmOwpbrwljwG l!lbuwljObflQ UjWflmGwljmli bG 10-13% 
ctLtJgtJrtJG, 7-10% 2nLf1 lt 74-78% gbLJntLnq: 8bLn4lwGb ffWrtwGpQ 
LjWJnLU t OW[lll!bflr OljWLilUWUp, mGr gwor qwqwpwl{lwGgbLtJmp­
JnLU: urw pbflnLpJmGGbrtJg bG hwuwrt.tmu pwror htJqrnuljnUjtJ­
LJmr:tJmO[l Lt nw~muo 2flnLU: UJ'1 Ll!Wtn6wnn4 junGwt.J.wljwjmGmpJwG 
PWflO[lwguwG Lt zwhwqnrouw(i hwl!lljmpJnLUGbrr (orrGwlj 2b[l­
uwqnqljbttJmpJWU) PWflblwt.1_uwCJ UL4WlllWljnLj gbLn4lwGb PWrtwO­
f)Ub[l[l LW[?Wll!Wlllmli b(i: UJ'1 UL.ljWlllWLjtl hwliwr nrll!bU LWfl 
oqlllwqn[l6mli bG gbumLnqtJ bpbflGbfltJ , t.J.tJGtJLwgblllWLilQ, ~Lrt.J.r­
GtJLfllnJltJ'l-[1 : Ubo qnrouwljwG GzwGwljmpJmG mGr unt.J.npwljwO gb-
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Ln.'pwu11 qmqwljgmliQ LWf'WlljWU14w6 gbLnf>wGI1 ljwli WJL ui1Gpb­
U1I14 pwrtwGpwJI1G UJmpbf111 hbu-1 : 

p) I:Jpl::i(lWJ~[i gl::iumtnq[il::ip: 8bumLnql1 pwrf'l bptrGbflQ 
f111wgbl11Wl.Il[! , bn wgb U1 w U11J , wg b Ln n Lljflnllj 11 n G WU1[1, Lljfl n Lljl1 nGw U1 [I 
'-' WJLG , hwliwr4mli bu hbnwG4wrwJI1G. t4nLnql1wUjbu wG4Gwu 
U1W rwljlwpbpw4nrnrt UJnLpb[l: 

8bLJnLLnql1 bpb[1Gbfll1 hwU1ljnLpJmGGbfl[l 4wtu4w6 LG hl1rfflO­
f'UI1L /1Jlipbf111 l.Ilbuwljubfll19 l< U1brtW4WLtJWU WUU1I16wul1g , 11Ul.UjbU 
uwL. LljLWUU111f>l1ljwllln[1Gbrl1 l.Ilbuwljl1g m pwGw411g : 8bUnLLnql1 r'll1-
wgbl.IlWU1Q (.Ll.AU.) oqLnwqnr64mli t LljLWUU111l>l14wg4w6 GJmpbf111 , 
Ul.ljWnnrtw4wG U1Wf1WJI1, pwrtwGpwJI1G GJmpbf111 '-' WJL LUflU1W­
rfflWUf'Ubfll1 u-1buprJ4: .Ll.AU.-11 hi1Lipn4 pwrtwGpubru odu-14w6 bG 
hwq4wqJnLlll hwl.IlljmpJmGGbrn4 wt'imr bG , 6w[llljwljwJmG, 4WJmG 
bu pwror L. gwop pbrliwul11116wGGtrl1 Gljwl.Ilt.'iwup, mGbG pwror 
pwLjlwGgbLI1mpJmu, LjlWJL, [lUf'lmumt.'i bG 4GI1p[l '-' hbzU1mpJwt.'ip 
Gbf144mli bG: fClbl< qqwjmG bG tunGw4mpjwG Gljwu-1t.'iwlip , pwjg qw­
qbf111 L. qnLnrzm Gljwu-1liwt.'ip odlllL{wo bG pwrcr wrqbLw4wJrG 
hwU14mpJmGGbrn4: stumLnqr tpbputrr hrt.'ipn4 uJmpbrr htrut­
lllr4wgm t.'i[! rrwljwGwgGnt u bG ljw t.'i qnf1liwt.'ip pwflOfl hw6u.fuw­
ljwGmpJwGp hnuwGpn4, ljw t.'i unuGMwG brtwGw4n4: 'TlLWuU1rf>r­
ljwU1nf1r LljWflU1LUrfrfl 4rrwnmt.'i[l l.ljwhwu2mt.'i t pw4w4wuwl.u.:Ljl 
qqmzmpjmG u~nLrt.'ibflll L. LljLWUU1rf>l14wU1nf111 Liw4GI1zl1 [lUlllflnLp­
JWG dwt.'iwuwlj uGGf1wt.'ipbflpl1 hbu-1 zLj14nrt l.ljnLI1t.'ibf1WJI1G UJnLPI1 zw­
hwqnrouwG f'lbl.ljpmu : 

8tumLnql1 tptrGtrl1 hl1lip mGbgnrt GJmpbro oqlllwqnromt.'i 
bG pwqt.'iwzbf1U1 GJmptrr (Lwt.'ii1Gwl11Gbrl1) Wfll.IlW£11G zbfll1111 U1bu­
pn4· n[llljbu t.'iwz4w6pwljwJmG 6w64mJP: .Ll.AU.-11 hl1lif?n4 nmLnGw­
JI1G uJmpbfll19 2brt.'iwcl<w4nruwG libpnf1Gbrn4 ul.IlwGmt.'i bG lllWfl­
pbfl l.Ilbuw411 L. t.wLfwbrl1 LnwrwObfl , nrnOp Lljl1lllwGr bG LWJG U1b­
uwljwGm uGGf'lwt.'iptrpr (pwror JnL'1WJUnLPJWlip , (nfl, urqwpwGpw­
rbrtbGwJI1G , uwnbg4w6, hrmzw4brtbGwJI1G t.'ipbflpGbfl , t.'ibrtfl, 2blibfl 
L. wJLG) Ljlwpbpw4nrt.'iw0 hwliwr : 

Urupbu-1114 l.ljnLI1Lib[lWJrG Gjmpbfll19 bu UjnLI10Lbf>I1GGb[l[l , 
4hGrLwJrG LljnLrlitrutrQ. LljnLrul1111flnw L. Grw hwt.'iwlljnLflt.'ibrutro. 
Lll n LrtPI1L bGlll b flb l> lllW L w U1 [I), LllnLI14w rpnGwlll [I, Lll n Ll1wlil1 rfUb f1 [I, 
ljnlipi1Gwg4w6 L. pwqt.'iwzbf1U1 GJmpbp[l: 
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3.2. U~[ipl::iUl~lj Lljnt~lll::ip[il::ifl~ h~llEml UlW(lWLflwpbpwl[n(lnrt 
[iJmpbfl 

UrwGgl1g wt.'ibGwhWJU1GrutrG bu· gwor /1iU1nLpJwt.'ip l.ljnLI1t­
PhLbG[I (LOPE), pwflOfl /1illlnLpJwt'ip l.ljnLntPrLbG[l (HOPE), gw6[1 
/1iU1mpJwt.'ip q6wJI1G l.ljnLI1tPrLb0[1 ¢_LOPE) , l.ljnlrlljf1nllli1Lb0[1 f'P), 
WJL t.'inOnt.'itrOtrl1 hbu-1 tPI1LbGr hwliwlljnLrlitrOtro. LljnltlpmU1bG[1, 
LllnLil-4-LibpflLl.llbOl.IlbO[I '-' WJLG: 

w) 8WOf1 tuUlntpjwllp L4"L~tP~tb[i f.-OPE): LOPE-G wr­
lllWrfflnLFJJWG L. 4rrwnt'iw(i 6wl{WLnL! wnw2WU1W!1 l11G'1 t qrw4mt'i 
wztuwrhl1 pnLnr tr4rOtrmt.'i : 

LOPE-r hwU1ljnLpjm0Gb[1[1 pwgwnwUjbU nrnz4nLt.'i bu 6JnL­
'1W4nr4w6mpJLU0 WUU1116wGn4, n[l[l pUnLFJWqf14nLli t 100 w6/1Jw­
OUWJI1G WU1nt'iGbrflG pwdi1G o040nf1 6JnLflW4nrnLli0bflfl pwGwljn4: 
Cf1FJWJI1 6JnLflwt.Jnrl{w6mFJJmuo tunwGrfnlllmt'i t LOPE-r t'iw4rnt'in­
Lb4mLI1 tul1u-1 Ljlwpbpw4nrliwG[I L. 04wqbgGmu PJnLflbflwgt.'iwG wu­
U1h6w0[1, n[l[l U1wu-1wG4mli t 55-70% uwhliwOGbrmu: lJjmu ljwrL<nr 
gmgwGI1z[1, nrn l{[lW LUqrfnLO t 21113WJI1 6jnLf1Wl{nrl{w6mpJnLU[I , hw­
ULUf14mt.'i t LjlwLjlljwgt'iwG 2brt'iwullln6wuo: LOPE-r LjlwLjlljwguwG 
2b[lULUUU1116wGo pwl{wljwG QWO[l t 2flr bnliwG pbf1ULUUU1I16wGrg , 
WJrf l.ljWU16wnnl{ tL WJU UJnLP[I l.l1 4wrnl1 oqU1wqnr64bL UU1bfli1-
LWguwG ctwuwGw4· bnuwG 2rr 4wli qnlnrzm hbu-1 hl.ljt'iwG hwuwr: 

8w6[1 /1iU1nLPJWt.'ip l.ljnLI1tPrLbU[I 6ljmG, FJbpl<w4r Lj1WJLWU1, 
t.'inliwGLiwG UJnLp t : UflW /1JU1mpJ11LG[I 4wf1nl1 t lllWU1w0l{bL 0.916-
0.935 q/ut'i

3 
uwhuwGGbrmu: 8w6[1 /lllllnLFJJwt'ip LljnLrtFJtJLbGGtrrg 

LllWlllflWUU1l{w6 pwrtwGputro hbzU1mpJwlip qnf1l{mt.'i bG 2bflt.'iWJI1G 
qnrft.'iwG dwliwGw4 L. wnw2wgGmli bG wumr ljwl.ljbfl, pwrtwGpGbrl1 
unuuamt.'io f'ld4.wrwOmu t, uwljwJO huwrw4nr t hwu-1mlj unui1GoGb­
rl1 hWL11LJpubrl1' hwLnljwUjbu l.ljnLI1tFJI1LbGI1 L. Ujnll111qnpmU1I1LbGI1 
hl1t'ipm{ tuwnGmrf1Gbrl1 oqlllwqnrot'iwG ctwuwuwlj : 

Swor /1iU1nLFJJwlip LllnLrtFJI1LbOwJI1G FJWflwuputrl1 4.rw 4oO­
pmuo 4wrbLI1 t 11rw4wGwgGbL Lil1 pw011 bf1w0w4n4, t'il1wJG WJU 
LljWJUWGn4, nr ljWU1Wf1411 U[lLU t.'iwljb[1L.nLJPI1 Owtuuwljw[t Lizwljmt.'i 
£rli11w4wG ljwli f>l1ql14w4wG libpnf1ubrnl{' urw l.bqnp, nl. pl<bnwJI1G 
pGnLJpl1 Lljwl116wnnl{: 8wor /lllllmpJwt'ip l.llnLrtFJI1LbGwJrG pwflwGp-
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Obro oduu.J.wo bO wJOL4~u~ hwlll~nL~JmOObrm.J. , ~0~1..4ru~~ bO wu­
flnL~JmOo ~quwo ll ~ol.juwo dwuwow~. ~wJmOm~JmOo hwlllt{wo~r 
lJ L4WU112t{w6~~ O~Wlllliwlip : Gwlll l.jwrlJnfl t, nr OflW WUflnL~jmOo 
L4WhL4wOt{mu t pwt.J.wl.jwO gwor 2bruwuU1~6wOObrmu (60-jlg -
70°C): liju ~WI'lWO~Obfl[l 2flW- lJ qnlnflz~wwO~wlflwOg bO, uwl.jwjO 
~wlflwOgbLr bO qwqbr~ hwuwr. WJ'l L4Wll16wnnt{ L4PlllWOjl ~bO 
O~U~'lWgliwO Ol.jwlllliwlip qqWJnLU u~bfl~Obrr lflw~b~wt.J.nruwo 
hwuwr: Swor ~lllnL~JWUp L4nL~t~f1Lb0WJj10 ~WflWO~ObflO mObO 
pwt.J.w~wo pwfl~fl ~fllipwl.jwO 4wJm0m~Jm0, uwl.jwJO gwor l.jw­
JnLOm~Jmo · OWflL4bfl~ lJ JnLI'lP Ol.jwlllliwlip : 8WOfl ~lllnL~JWUp L4nLfl­
t~f1Lb0~ tlb2 OULWJP LgliwO dwuwOw~ ~wrn11 t ulllwgt.J.bL ur OJm~ . 
nro hblllW~fl~flnL~jnLO t Obfl4WJWg0mli n[lL4bU ~bOuw~WJRWJP~ 
Ojm~ : 

p) Pwplap fumnLpJwlip ~nL~tP~Lbfi (HOPE): HOPE-rO pOn ­
rnz t qOwJrO l.jwnmgt{wO~Q . l.jnl'lWJpO 211f}W0bflO WI2W2W0mli bO , 
UW~WJO l.jwro bO llrwwog ~wow~O WJO~wo tL ubo ~t: HOPE-r h~Li­
~nt.J. f}WI1WO~Obf10 w4bLr l.jnzlll bO, ~p~ tlnliwOtlwO bO znzwlflbL~U , 
mObO pwflOfl ~lllnL~JmO (0.96 q/utl3

) HOPE- ~ hru~n4 ~WI'lWO~Obrr 
hwubliWlllnLJ}JWUp: UliflnLJ}JnLO[l oqtlw(i ll UG11UUWO dwuwOwlj wt.J.b­
Lr pwror t. ~wo HOPE-mu, uw~wJG 'l~Liw'lrm~Jmuo L4Wlllnuwoo ll 
hwr4w6rO w4bLr gwor t : UwljrnllnLb4mLGbflp w4bLI1 ~plll lflw~b ­
~wt.J.nruwO zOnrh~t.J. HOPE-~ ~wlflwOgbLrntf}JntO[l 5-6 wOqwli 
gwor t, ~wO HOPE-nul : !Xflw~wlflwOgbLrm~Jwlip HOPE-o qr2mli t 
urwJO 4rO~L~Lnrr'l~ LL 4rO~Lr'lto~Lnrr'lr hwuwL4nLrutrobrr h~­
~nt.J. ~WI1WO~ObflrO : eruflwl.jwO l.jWJnL0nLJ}JWUp HOPE-[! OmJOL4bu 
qbrwqwOgmli t HOPE-0 (hwlllljWL4bU JnLI'lbfl~ lJ OWflL4bflr O~Wlll­
Liwtlp ~WJnLUnL~JWUp) : 

q) Swap fumnLpJwlip qawJ~fi ~nL~tP~Lbfi (LLDPE): Uw 
rr ljwnmg4_w6~n4 OLiwO t gwor ~lllnL~Jwlip L4nLrt~rLb0p0 , 
UW~WJU mOp qOWj~O l.jwnmgt{wo~. urwctwuwGwlj Owl! w4blr 
pwquwqwO tJ br4wr 4ni1WJ~O OJml1w4nrmuObr: 

Swor ~lllnL~JWUp qOwjpO L4nL~t~flLbOr hwlll~nL~JmOObflO 
hwliwrt.J.mli bO ur2wOljJWL LOPE-~ ll HOPE-r hwlllljnL~JmOObflr 
ur2LL: Uw~wJO gwor ~lllm~Jwtlp qowJrO L4nLrt~rLbGo pGm~w­
qrt.J.mli t LinLb~mLWJflO qwGqt{womu L4nlfllibflfl ~wlflwliwubrr w4_b­
LP urwlllWflfl ll1WflW64w6m~JWLip (L4nlfl'lruL4bflUnL~Jwtlp) gwor 
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~lllnL~JwUp L4nLrt~rLb0jl hwlibliwmm~JWllp : SwO(l ~lllnL~JWUp L4n­
lN~I1Lb0jl hwtlbliWlllnL~JWUp gwor ~lllnL~JWLip qOwJrO l4nLrt~flLb­
Gjl hjlliGw~wo wnwt.J.bLnL~JmGObrG to· wt.J.bLr pw 11a11 ~rurwl.jwO 
ljwgm~JmGo , wt.J.bLr pwrar zwhwqnrouwo hwlll~nL~JmOObflo p0~­
L4bu gWOfl, WJ01..4bu tL PWflOfl 2bflOWUlllj16w00b[lnLU, pW(lOfl ~WJnL­
Om~jnLOIJ ow~LiwO G~Wllltlwtlp , PWflO[lwg4_w6 qqwJnl'lw~wOm~­
jnLOIJ lflnruwo ll L4Wllln4_wo~r Oljwllltlwup: Swo11 ~lllm~Jwtlp qow­
JrG L4nLrt~flLbGo oqlllwqnrot.J.mli t wO~wlflwOg aq4nrtlJ UUlllbg0nl1 
gWOfl ~wlflwGgbL~nL~JWUp ~WI1W0~0bflfl WfllllW'lflnL~JWO hwliwr: 

'l) 'llnL~~pn~~Lbfi[! (PP) rr hwllll.jm~Jm00brn4 Oliw04_mli 
t PWflOfl ~lllnL~jWtlp L4nLrt~rLb0j10, uwl.jWjU 4br2rOrgu lllWflpbr­
t.J.mtl t w4bLr L4W~wu ~lllnL~JWUp , pwror tlb~wOjl~wl.jwO wurm~­
JWtlp, 0Wf1L4W- lJ 2GflUWI.jWJnL0m~JWtlp, uwl.jwjO L4nLrl4flnl4rLb0Q 
uwngwl.jwJmOmJ:}JWLip qqwlrnrbo qr2nul t 1..4nLI1t~rLbOrG : 

'TlnL~L4flnL4rLb0r 4rrwntlwG rpnzr~ wnwt.J.bLnt~jmOo tljmu 
L4nltlOLb~~OObrr Ol.jwllltlwtlp hwLilwO w4bLr PWflOfl 2bfltlwulllr-
6w00 t (170°C), nro Wflll1WhWJll14nul t Orw hptl~n4 L4WlllflWUU1-
4w6 OJm~brr pwror 2brtlw~wJm0m~Jwlip: 'TlnLrL4rnL4rLb0fl ot2 
lflw~b~w4nr4w6 tl~bfl~Obfl[l ljwro ctwtlw0w~n4 'lllllwOmtl t tljlO~lJ 
130oC 2bflOWulllrowOrO, flOW ~nLJL t lllWLjlU L4nlrl4flnl4j1Lb0Q oq­
lllWQnflObl nrL4bU lflw~b~w4nrnl1 UUlbflllLwgOnl'l Ojm~ : 

Oqlllw~nfl64mtl bO ~~n11tlOnrnzt.J.n11 ll ~ni1LiOnrnz4nl1 (tlblj 
l.jwli bflljm nLI111nL~Jm00bflnt.J.) L4nlflL411"L4PLb0wjjlO ~WI1WO~Obfl[l : 
4nrtliGnrnz4nl1 f}WI'lWU~O UjmuObrjlg lllWflpbrt.J.mtl t PWflOfl ub~w­
Ojl~wl.jwO wurm~Jwtlp, hwml.jw1..4bu L4Wlllnt{wo~Obrll Ol.jwllltlwtlp 
4wJm0m~Jwlip, uwl.jwJO 'ldt.J.wrm~Jwlip t bO~wr44mli 2bflUWJflO 
qn'ltlwO' wnw2wgObLn4 OJm~r Oulllbgmuo qn'lliwo ~wrr lllb!'lmtl : 
4ni1LiOnrnzt.J.nrt L4"LrL4flnL4flLbOrg L4WlllflWUll14_wo ~w11wG~IJ oqlllw­
qnromli bO nr1..4bu L4W2llll4wor~ WfllllW~flO zbfllll pwquwzbfllll 
OJn~brmtu , ru~ ~~ni1LiOnrnz4nl1 L4"LPL411"L4PLbOrg L4WlllflWUlllt{w6 
~w11w0~rf nr1..4bu Obr~ro ~bruwqnlllt.J.nl'l zbrlll: 

4nl"}uOnrnz4nl1 L4nLrL4rnL4flLb0fl bqwl.jr hwlllljm~JmOObrr 
zOnrhllt.J. pw4_wljw0 Libo t L4flnL4rLb0jl oqlllwqnrouwO zm~wO: Um 
hwmljm~JmOObrflg bO wt.J.bLr pwror ~wlflwOgbLrm~JnLO[l , pWflOfl 
wrqbLw4wJfl0 hwllll.jm~JmOObro. wnw4bl pwror hwll14_wow1ro 
hwllll.jnL~JnLU[l (hWU1l.jWL4bU gWOfl 2b(lUWUlllr6w00bflntU)' hwtlb-
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llWlnWO UJnL~tJ')~LbG~ hbln: flnl").llwG 4wf1~ npw4~ pwpbLwLj_llwG 
hwllwp 4nf1llGnpnzLlnfl. UJnL~L4f1nUJ~LbG[! UJWlnmll bG mf1~2 UJnLP­
llbpnLj_' hwLllwG wLlbL~ gw6p 2bpllwuln~6wGmli : 1w6wtu WJ'l GUJW­
lnW4~ hwllwp oqlnwqnp6mli bG Lj_~G~u;nnr~'l~ hbln Lj_~O~L­
~11bGt:nnr~'l~ hwliwUJnL~llbp[!· npUJbu 6w64mJJ') gbLn~wGb J')Wfl.WG­
J')~ hwliwp: Ow64Llw6 l.t hwliwwplnWLifl.Lj_w6 UJnL~UJ(InUJ~LbGWJ~G 
J')Wfl.WGJ')GbpG oqlnwqnp6mli bG J')tuLj_w6ewPL~J')Obp~ LPWJ')GJ')WLj_np­
LiwG hwliwr , nplnbfl. wOhpwdbzLn bO hwln4WUJbu LWLl Wf1lnWhWJln­
Lj_w6 wpqbLW4WJ~O hwln4nLJ')JnLGGbp J')J'}Lj_w6G~ l.t 2f1WJ~O qnlnrz~­
Gbp~ G4wlnliwllp: UpwGe oqlnwqnp6mli bG Owl.t turJ')tuPJ')WO 4wr­
Lnn~~l~ Lt ~nr Gwtuw6wzbr~ WJLlnbuw4Gbp~ LflwJ')bJ')wLj_npllwG hw­
Liwp, npnGe 6wmwqnLJ0u qqwJmG bG J')J'}Lj_w6G~ l.t 91~ qnLnrz~Obp~ 
G4wlnliwlip: UJUUJ~U~ J')Wfl.WGJ')Obp~ Lib2 LflwJ')bJ')wLj_npmli bG hpm­
zw4bfl.bGwJ~O Wf1LnWI").f1WGe[!: 4nfl.liGnpnzLj_nf1. UJnl~L4f1nUJ~LbGQ 
oqlnwqnp6mli bO Gwl.t 464mliwJ~O LflwJ')bJ')wLj_nrliwG hwliwp, 
wJOlnbfl., nrlnbfl. wOhpwabzln t qbfl.bg~4 wplnwe~o lnbueo: 

3.2.2. '-l~u~LWJ~U UIOL~Ilt;put;p 

4.~0~LWJ~G UJnL~LibpGbp~ wlibGwhWJlnG~ Gbp4wJwgmg~~­
GbrO bO' UJnL~Ll~G~LeLnf1~'1[!, UJnl~Ll~O~L~'lbGeLnr~'lQ. Ll~G~Lelnf1~'1~ 
hwliwUJnL~llbrGbro Lj_~O~L~'lbOeLnr~'l~ hbln , Lj_~G~Lelnf1~'1~ hwliw­
UJnL~LibrGbpQ Lj_~O~LWQGlnWln~ hbln, UJnL~Ll~G~LWL4nhnLQ , UJnL~­
uLn~pnl[! l.t Gpw hwliwUJnL~LibpObpQ: 

w) 'llnL~Q~U~LPL"Il~ll[! (PVC) ulnwGmli bO Pln4mli 4wli 
umuUjbGq~WjnLli nW'1~4WLW - 2fl.J')WJW4WG UJnL~LibpwgliwO libJ')n­
l").nLj_: PVC-[! wlinp~ L4"L~Libf1 t : upw Lj_bpwtlzw4LiwG l").dLj_wpmJ')JnLG­
Obp~g Lib40 hwllwpLj_mli t Gpw 2Gf10WJ~G wG4wJmGm~JmGQ, nrQ 
LflntuW'lW!10nf1bG UJWJLiWGwLj_nf1Lj_W6 t hWLnLJJ')~ pWf10f1 Liw6mg~-
4nLJ')JWllp: UJ'l UJWLn6wnnLj_ PVC-~ Lj_bf1wlizw4mliQ Wf1lnWlifl.mlinLj_ 
pwLj_w4wO pWf1'1 t l.t L4whwG2mli t uwf1ewLtnrmliGbr~ llwGrwqG~O 
QGlnf1nLJ')JmG: PVC-~ Lj_bf1wlizw4LiwG wlibGWlnWf1W6Lj_w6 bfl.wGw4Q 
J')Wfl.WUJ') 4wli J')Gf1J') ulnWUWLnL hwliwf1 qf1LnGw4mliG t : 

1~LiGw4wO L4"L~libf1~Q. Gf1W 4wqtl~ l.t 4nf1.ll0npnzliwG wu­
ln~6w0~ LflnlflntullwG hwzLj_~G . 4wrnf1. t uLnwgLlbL LnWf1pbf1 hwln-
4mJ')JmGGbrnLl J')Wfl.WUJ')Obp~ LWJG UUJb4Lnf1: <Dnlflntum~JmGObf1Q . 
h~LiGw4wGmli Gf1W 4wqlimli UJLWUln~~~4wlnnf1~ Gbf1Lim6mllQ, 
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J')nLJl t lnWL~U UlnWGWL ~G~1.4bu Uj~GI"). , LflturmO , WJGUjbu tL Lflwlflm4 , 
4l4~nLG , oqLj_nfl. J')Wfl.WGJ')Gbf1 : 4nf1.liGnf1nzliwG WULn~6wOo Lflnlflntub­
LnLl' ulnwOmli bG ~G~UJbu wllpnf1.2nLl~G tl~w4nfl.llGnpnzLj_nf1. , WJGI.ljbu 
tL hwLj_WUWf1W~Wlfl bf144nfl.liGnf1nzLj_nf1. J')Wfl.WGJ')Gbf1 : 

n~ UJLWUlnll~~4wgLj_w6 UJnl~Lj_~O~u:Hnf1~'1WJ~0 J')Wfl.WGJ')GbpQ 
UJWf1nLGw4mli bG 4WJnLGwgmg~~Obf1 2bf1UWJ~G I").GUlnf1m4g~WJ~ 
4wGtuliwG GUJwlnw4nLj_, n11G nLfl.b4gLj_mli t HCL-~ wG2wLnmlinLj_: 
fawfl.wO~~ tuLnm~jnLGQ pWf1~!1 t (1.35-1.41 q/uli3): 'TlnL~l{~G~teLn-
11~'1~ 2f1WJ~0 qnlnf1z~Gbrll J')wlflwGgbL~nLJ')JmGG wLlbL~ pwf1of1 t, 
~u4 qwqbf1~ ~wlflwGgbL~nLJ')JnLGQ. wLlbL~ gwop, ewG UJnl~O'lb~~O­
Gbp~GQ , WJ'l l4WLn6wrmlj_ UJ"L~Ll~O~telnf1~'1~9 UJWLnf1WUlnLj_w6 
J')Wfl.WGJ')G odLnLj_w6 t JnLfl.W- l.t 6Wf1UJW4WJnLGnLJ')JWUp: Pwg~ 'lf1W­
G~g . L4"L~Ll~G~Lelnf1~'1119 UJWlnf1WULnLj_w6 J')Wfl.WGJ')Q 1.4Wf1mGw4mli 
t Gwl.t wGln~UlnWln~4 hwLlbLmliGbf1 4UJ~nf1w4wGmJ')JWG 4wGtullwG 
hwliwf1· ~ hwz~Ll ulnwLn~4 tLb4Lnpw4wGmJ')JWG 4mLnw4LiwG: 

'11LWUln~~r4wgLj_w6 UJnl~Ll~G~LeLnf1~'1lliJ~G J')Wfl.WGJ')Gbf1~ 
hwLn4nLJ')jmGGbp[! 4wtuLj_w6 bG L4LWUln~~~4wlnnf1~ pGmJJ')~g l.t 
hWln4nLJ')jmGGbf1~Q : QGI").hwGmf1 wntlwlip , UJLWUln~~~4wlnnf1~ UJW­
pmGw4m~JWG wLj_bLWQnLliQ tlbOwgGmtl t J')Wfl.WGJ')~ ~wlflw0g~4m~­
JnLU[! l.t Lflwlf14m~JmGo · LWLlwgGbLnLl Gf1w hwLn4nL~JmGGbf1Q gw611 
2brliwuln~6wGGbf1mli: UnuOMwG 2brllwuln~6wGQ WJ'l 'lbl.llemtl 
lnGfl.WlflntuLj_mli t gw6r 2bf1llWUln~6wG0bf1~ Ln~f1nLJJ') : '11LWUln~~p.-

4wgLj_w6 UJnL}1Ll~G~telnf1~'1WJ~G ~wrtwG~Gbf1Q , lln11~~~4wgLj_w6 L~­
GbLnLl hwliWUJWlnwutuwG 4wJmGwgmg~~GbpnLj_ l.t UJLWUln~~~4w­
lnnpGbf1nLj_, 4wrnrt bO ~bne pbrbL h~wGwLr LflwJL LL J')wlflwGgr4mJ')­
JmG: 

'11LWUln~~~4wgLj_w6 l.t n~ L4LWUln~~~4wgLj_w6 UJOL~Ll~O~teln­
!1~'1WJ~G J')Wfl.WGJ')Gbf1[! hbf1libln~4wglj_mll bG pwpof1 hw6wtuw4w­
GwJ~G qnl").liWG li~2ngnlj_ : faWfl.WUJ')Gbp~ bf14nL lnbuw4Gbp~ lj_f1w , ~ 
LnWf1 pbf1nLJ')JnLG UJnl~UJflOUJ~LbG~ l.t UJnL~t~~LbO~, 4Wf10fl. t 4G~e 
'lf1LlbL wnwGg GpwGg llw4brl.tmJJ')Gbf1~ GwtuGw4wG lizw4liwG: 
'11LWUln~~~4wgLj_w6 lljnL~Ll~G~Lelnf1~'1WJ~G pwpw4 J')WrtWGJ')GbpQ 
LWJOnpbG 4~f1wnLj_mll bG npUJbu 464Llnrt l.t ~oqLj_nfl. ~WrtWGJ')Gbf1 
uGGI").WliJ')bf1e~ . Of1~Gw4' J')Wf1li tlu~ , liWlnnLQWf1wGGbf1p l.t Lj_w6wn­
Wf14rtbf1~ LPWJ')GJ')WLj_nf1tlWG hwllwr: upwGe lljbLne t W1.4WhnLj_bG 
PWf10f1 J')J')Lj_w6Gw~wlflwGgbL~nL~JmG J')Wpli liu~ Lj_wn 4wrll~f1 qmJG~ 
UJWhUjWG liwG hwtlwp: 
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'TiLwuUlr:Pr~wgl{wo UjnLr4rGrLmnrrf1wJrG hwulJl ~wrtwG~­
GbrG oqUlwqnr6~mu bG OOWI1Whbrtm~r. J?UWJnLrtbrr L. WJLur Ljlw­
~b~wl{nruwG Wf1UlWI)[lnL~JWU hwuwr: n~ UjLWUU1!l.flr~wgl{w6 Ujn­
Lrl{rurLQLn(lrlfr9 L. Grw hwuwlljndllibpGtrrg UjWUl(lWuUll{wo ~w-
11wG~Gb110. WU[lnL~JlUU L. hbzUl aL.wl{nruwG zunrhr4. oqlJlwqn(l-
6mu bG WflUlWif(lWUlbuw~Gbrr 2bf1GwaL.w4nruwG hwuwr: Ur­
UlWifflWLnbuw~(ibro UWU1W~Wf1Wf14nLG bu wumurGb Grpw~r~brtr9 
UjWUlf1WULl1L{w6 Ljwljlwpr~Gbrnl{, nrnup QG!fmumu bG pwq[JwqmjG 

~uri? : 'llnLr4rurwLnrl•rfr hwliwlljnLrGbpubrr h!lGpn~ GJmpbrr 
mwr pbrr~ hwLl1LjmpJmGo gw6p qnLnrzrw- L. qwqwpwLjlwGgb­
LrmpjmGG t: 

p) "lnL~4rli~LrrtbliJ2Lnf1rrt[! (PVDC) hw6w~ oqLl1wqnr6mu 
b(i nrUjbU UUUlbgGnrt f:}WflWUp p11~Gr uur. ~nqWWUjnL~UlGbrr. UjW­
Grrubrr Ljlwpbpw4nruwG hwuwr: UJ'f GUjwU1wLJGbrn4. UjnLr4.rGrL­
IfbGpLnrrlfwJrG ~WflWGpGbrr OQU1Wqnr6mu[l , nrnGp OclUll{WO bG 
gw6r qwqwpwLjlwugmpJwt'ip, pbLWif(ll{mli bG LiwGrtGbrr huwrw-
4.nr w6r pwgw11GwG hwuwr ~wl.jmmGr UjLUhUjwGGwG wGhpwctbz­
Ulm~J w Q p: Y.wl.j mmGwg L[w6 UjnLr4rGrL lfb UJ?Ln(l rlfw J ru Ulnlljf1W4-
0b[1 bG oqLl1wqnr6mi.l GwL. tl.JwGrrubrr hwumGwgliwG hwuwr: UJu 
lfblljl?mu UjllLr4rGrt'lbGpLnrr 11r l.Jrrw11muo pwgw11mu t lfbhrlfrw­
Ulwgmuo L. l.JbrtL.r w11w2wgmuo' hGwrwl{npmpJmG Ll1WLn4 uLl1w-
0wL wl{bLr Ljlwljlml.j UJwGilflGbp : 

'llnLr4rGrLmnrr 11wJru pwrtwGpGbrG oqUlwqnromu bG 
hwuwrwl.jwl.jwG uGGifr hwuwl.jwrqmli L. LjbGgwrtmu LipbppGbr Ljlw­
pbpw~nrbLru' GrwGg pwrumpJmGo UjWhUjwGbLm hwuwr: llpwGp 
uUlwGmli bG W(lUlWif(lUWG brtwGwl.jnl{' plipml.jr l{rw L9Gbtn4 L. 
pbpr ub 2 Ljl~bLn4 : Y.br2ru ubpn11o GwruoGUlflbLr t l.JnrtliGnrnzl{wo 
pw 11wupubrr w 11Ulw 11rmpJwG hwuwr: tpb UjnLr4rGrLifbumnrr-
11wJru ~WflWUpQ WflUlllJI)(lnLU b(i hW[lp 6brtpnl{ QL~rl.Jr Lir2n4 Wll­
UlWUflnLlint.J., wlljw WJU UjGUlJ? t lJUl(lml.j uwnbgGbL (W(1Ll1Wurtmli 
uw11Q 21111 lib2 Ljwt.'i n11nqmli (2rmli) uwnbgGnrt plipmljr l{rw) pJm­
rbrtwgliwG LjwG~LiwG GUjWUlwl.jn4: trl.jLJnrtliGnrnzt.J.w6 PWrtwG~Gb­
llr WflUlW!fflnL~JWU UW~[lUUlflbLr lib~nl) t hwliwrl{mli ~bpr mn­
~wopml_ WflU1Wt)f1nLUQ, nru WUjWhnl{mli t lirwctwliwuwljjw Gfll.jWJ­
GwljwG L. LwJGwl.jwG LJnrtliGnrnzmlio: LJnrtliGnrnzl{wo UjnLr4rGrLr­
lfbUJ?Lnrrf1wJrG ~U.lf1WU~Q pwLjlwGgrlj t, mGr qbpwqwGg WU(lnL~­
jnLG ' hwUll.jWUjbU 6qliwGgt)w(l ctwliwuwlj, pW(lO(l lfrliwl)flnL~JnLU 
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UJWU111l{w6pl1 Gl.jwlJlliwlip, uwljwJG LjltuLjll.jmf:lJW(I L.t «ljUJ.S.mGw­
LjmpJWU» UjWU16wnnt.J. lfcJl{W[l t OQU1Wqnp6bL Ljlw~bpwt.J.nrnrt UW[l­
J?W 4. n f1 muG b rmli: 'lln Lrt.J.rG IlL lfb GPL np 111fw J r G f:}Wfl wG pG b (1 G OQU1W­
qnr6t.J.mli bG npUjbu pwqliwzbpUl LjnGuUlpmljgt•wGbrr pwf1Wiff111~­
Gbr. hwUlljWUjbu hwuw(lUlWUrtliwG ctwGwGwlj : QGI") npmli, WJU 
lfbUJpmli l.JwrbLr t uUlwGwL UjnLrt.J.rurL!fbumnrrlfll pwLtw~wG pw­
rwLJ zb(lUl pwquwzb(lUl J3Wf1WUf:}WJ!lG Gjmpmu, ruw hGwrwLtnr ~t 
uUlwGwL unGnpwrtwGpmu: 'llnLr4rGrLifbGpLnrr'1o LWJunrbG oqlJlw­
qnr6L[mli t UlWflpbfl hrlipbpr. 11G~Ujbu, orrGwl.j, ~11~11. gbLn~wGI1. 
LLJnLrLlJ(lnlljrLbur UjWUlliwG hwuwr: 

q_) "lntrt.lrlirLwgbUlwUl (PVA) uUlwgl{mu ~rr1rL 
wgbUlWLJl!l UjnLrlib[lwgmurg: U[ll)jmupmu ULJlwgl{nliJ t 
UJnLr4rGrLI?t.nrr'1r GuwG uJm~. nro hrliGwljwGmu oqu1wqnr6l{mu 
t wl.jlfbqrl{r Ulbupn~ hwuwl.jgt.J.w6 uJmpbrl1 ulJlwgliwG hwliwr: 

Y.rurwLnrrlfr' Y.rGrLwgbmwlJlr hbUl hwliwlljnLrGbrubrmu 
wgbUlwUlwJru ~mlipG wl{b L/1 t-unznr t, pwG J?Lnrr wmnlio . L. lfW 
LjwG~mli t 211pwubrr ur2L. linUlrlJ zljlmuo: UJG tmpJtulip GbrprG 
UjLWUUl)l.flrljwUlnll t: bpb wGhrwctbzUl t PWflOfl 6LjmGmpjmG, WUjW 
oqUlwqnr6mli bG UJLWuUlr.fltlljwlJlnrGbro : 

rt) 'llnL~LlrlirLwL4nhnuJ (PVAL) uUlwGmu bu 
Uj nLrLlrGrLwg bUlw Ulr hr!f(ln Lrqr lir 2ngnl{:'llnLrl{rGrLw Ll.JnhnLr 
QL~wl{nr Ll1LUf1pbrr~ hwUll.jmpJmGo Grw tm6bLrmpJnLGG t 2rmu: 
tpi1LbGr hbUl L. t-p!lLWLLjnhnLI1 hwliwlljnLrlibpGbrG mGbG hl1i.uGwLI1 
Wf1QGLWlJWJI1G hwUlljnLpjmGGbr . gw6r pwLjlwGgbLI1nLPJnLU, nro. 
uwl.jwJG, ub6uiim[J t ~nGwl{mpJWU wl{bLWQLiWG[l qmq[lGpwg: 
'll "Lr4rG rLw L LjnhnLI1 hwu WW(1UlWUf1 nLU[l UjnLtlOL b.flr GGb rr f-iDPE, 
PP) hGwrw~nrmpjnLU t UlWL!lU wl{bLWQUGL UJmpr W(lQGLWlJWJrG 
hwUll.jmpJmGGbro 21111 L. urw qnLnrzrGbrr Gl.jwVlliwup: 

3.2.3. "lnLruUlrnnuJ u. Gnw hwuwLqnLrubnGtinn 

"lnLruUlr("ml[! (PS) WUnLfl, Ljwp6p, wunr:j} UjnLrlibr t: UjG 
LWL[ Gbrl.jl{mli t L. uzwl.jl{mli ubluwGrl.jwl.jwG brtwGwl.jGbrnl{: tpl.jw­
nwGgpwLJnrtuGnrnzl{w6 pwrtwGp[l octUll{w6 t qbrwqwGg pwLjlwG­
gbLI1nLJ3JWlip: <DwLjlljwguwG 2brliwulJlr6wG[l Ljwqlimli t 90-95°C: 
l.JnrtuGnpnzl{ml u~nLruUlr(lnLG mGr lir2rG qwqwpwLjlwGgbLrmpJmG 
(wl{bLr PW(lO(l, pwG UjnLI1Ujf1nUJrLbU[l , PWJQ wt.J.btr QWO(l, pwG gw-
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6r11 julllnL~JWUp Ll..lnLt"ltpt"lLbGQ), uw4wJG qnLnllzt"lwpwLjlwGgbLt"lm~­
JnLUQ pw4w4wG pwf10f1 t : q.nlnllzt"lw~wLjlwGgbLt"lnL~JmGo w(lwq. 
GLtwqmu t 0'-t"lg QWO(l 2bflUWUlll!l6wGGb[1nLU, tlOHJ J:fnLJL t lllWLt"lu 
Ll..lnlt"lulllt"lllnLO oqlllwqn(lObL gwO(l 2b(luwulllt"l6wGGb(lnLU u~b(lf(Jb­
llt"l Ljlw~b~w4n(luwG hwuw(l: lJnf1uOnrmz4nf1 Ll..lnLrulllt"lllnLWJpG ~w­
flWG~rg 2bflUWOltw4nruwG ub~nl').n4 4wrbLI1 t UlllWUWL PWI11'). 4nG­
:PrqmrwgrwJt"l w11 lllw 1111 wopot 11 : 75 u4u-r hwulllm~Jwup 4nrtuGn-
11nzLtn11 l..4ntl1ulllllf1nLG oqlllwqn(lOmu bG ulll4w(lw~f1pb Ljlw~b~w­
Ltnllnll wf14flbf1mu «l..4WlllmhwGp4Gbflt"l» hwuwr: U4bLI1 hwulll ~w­
f1WO~Obf1G oqlllwqn(l64mu bG wnltlll(lw4w0 wLtlllnuwlllObflp pw­
dw4Gb(lp, ~W(lU uup Ljlw~b~wL.ln(lUWU, u4mlllbf10b(lp Ll..lWlll(lWUlll­
uwG hwUW(l WJULl..lbU, nr qGuwG dwuwGw4 hGwrwLtnr LI1Gr lllbuGhL 
Ljlw~b~wLtnrLtwo u~blll?P br4m 4nf1ub(lQ: 

w) ~wrqwow~wJmO L4"L~um~rmLO (HIPS) 4wm~m4r 
hblll ulllpl1nLI1 PLn4hwuwl..4nLI1ubrG t: ~unl').r:PI14wg4w6 4116w4mu 
Ll..ln-Lt"lullll111nLQ Ljlju(lmG UJnL~ t, Lt Grw lllbuw4Wf1Wfl hwf14WOWJI1G 
uw-omgl14nL~JnLUU w0pw4Wf1W(l t 2Wlll pGwqwLtwnGb(lnLU WJU 
Lljntl1ubrl1 oqlllwqnrouwG hwuwr: 

~W(l4w6w4WJnLU l..4nLI1Ullll11lnLQ pw4w4w0 64mG t, mGp ubo 
hw(l4WOWJI10 4WJnLUnLJ:fjnLO, uw4WJU U(lW WU(lnLf}JnLUQ aquwO dw­
dwGw4 Lt 2bfluW4WJnLUnLJ:1JnLGQ w4bLI1 l..4W4wu bG, pwO ~llni').I1:PI1-
4wg4w6 l..4nLI1ullll111nLI1GG t: ~uni111:PI14wg4w6 l..4nLI1ullll1f1nLI1 Lt hw(l­
Ltw6w4wJmG l..4r1LI1ullljl(lnLI1 pl1ul1w4w0 hwlll4nL~JmGGbfl[l upwGo­
dwG bG: ~wr4w6w4wJmG Ll..lnLrulllt"lflnLQ hl1wGwLI1 0Jm~ t 2bruw­
oltw4nruwG ub~nl').n4 lllW(lPbl1 11flbfll1l..4WlllflWUlllUWU hwuw[1: 'Tln­
LPUllll1f1nLI1 Ub2 ul10~bllll14 4wm~m4Gbflt"l Gb(lUnLOnLU[l, l..4W4wubg-
0bLn4 LjljurmGmf}JnLU[l, l..4W4wubg0md t Gwlt l..4nLI1Ullll11lnLI1 ~w­
LjlwO gbLilnL~JmGo: 

p) <I>rntl(lligqwo lli"L~UUlj'l(lnLCI (EPS) odlll4w6 t pw(la(l 
awrl..4w4wJmGm~Jwup Lt hwuwrLtmu t hl1wGwtl1 2brdwub4mup~ : 
Oqlllwqn(l64mu t 2bflllWOlAw4nruwG ubf}nl').n4 lllWflpbfl lllbuw4r 
Ljlw~b~w4n(lnf1 111lb(ll1 l..4Wlllf1WUlllUW0 hWUWfl (juGOn(ll1 lllW(lWJW­
L.ln(lllWG hwllw(l oqlllwqn(l64nf1 Wf14flbllll lli12Gwzbfllllbfl, 64bl111 
Ljlw~b~wLtnruwG lllmljlbr , u4mlllbf1Gbfl Lt Ltw6wnwr4flbfl ~wru 
uul1 , a 4Gb f1b011. llll..4Ub(ll1 lt WJL0t"l lllWflWJW4nf1llw0 hwuw(l): 
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q) U~ll~LnCi~Ulll~L~ hwm umj'l(lnL~ hwllwlllnL~llli(lCili(liJ 
(SAN) mGbO w4bLI1 pw(lo(l ppul1w4wG 4wJmGmpJmG, ewG 
l..4nLI1ullll11lnL pwqwJI10 l..4ntl1llb(l[!: 

SAN l..4LWUllll14o ulllp(lnLI1. pmlllWI').pbGp, w4rrLnGplllf1PLI1 
hwuwl..4nLI1ubrG t : urw hwlll4mpJm00b(l[l pwquwqwG bo· 4wtuLtw6 
pw 11w 1111 wuJmfiblll1 4wqul1g Lt w(llllWI').(lm~JwG bf1wGw411g: SAN 
l..4LWUlllp4G mGr w4bLI1 PWflO('l hwrLtwOWjpG uwomgf14m~jmG, I?l1-
upw4w0 4WJnLUnL~JnLU lt l..4LWUllll14m~JnL0, pwG hwr4w6w4WJnLU 
l..4nLI1ulllp(lnLQ: OqlllwqnpoLtmu t pwG4wObpj1 Lt u4mlllbf10bflplllbu­
I?n4: 

IJ')nL~tP~LliCi mli(lli!pmwLWUliJ (PET) pW(l'l Lljntpbpb(l t, nrG 
W!1LnWI').('lL.lmu t n.muWUlllWGmd' «LW4UWU», pu4 WfllllWUWhUW­
Gmu' «UWJLW!1», «Lnb£?Lb0» wGLtwGuwup: PET -Q PJnLI1bf1WJpG l..4nLI1-
ub(l t, hwLnLJ~P w(lwq uwnbguwG ctwuwGw4 4wrtLr t uLnwGwt 
wun11~ Ll..lntlldbp, np[! 80°C-11g PW('l011 2b(lUWULn~6w0mu LnWQWQ­
uwG dwuw0w4 u4umd t PJnL('lbflWUWL: fa~4w6GI1 wn4WJnL~JnLOQ 
2flfiWJnLU l..4nLI1Ub(ll10 LnWLPU t LW4 uwnGw4WJnLUnLf}JnLU F0°C), 
11u4 pbGqnLWJPU Of1W4P W114WJnL~JnLU[J pW(lO(l 2b(lt.'iW4WJnLUnLf}­
JnLU: 'TlntpbptpwjpG f}WflWO~GbpQ 4wpop bG Lt wump, mGbG pwpa11 
~wLjlwGgbLI1ntpjmG: Uw4wJG GpwGp mGbG LtwLn uwhp, b~b w4b­
LWg4w6 ~bG uwhnf1 hw4bLmuGb(l, ~GWJWO 4bll21100b(lu ~WflWO~jlO 
LnWLI1U bG ~b~Lt l..4f1Lnnpm~JnLU. WJU UJnL~pG n~ up nLI1P2 hw4btmu 
~bG w4bLWQ0mu: ~bpliwJI1G qnl').nLU[! 'ld4w(lw0mu t Ojm~l1 464uwG 
lt pjnL(lbf1wguwG hblllltw0pn4: UJ'l LljWlllOW11n4 PET -11 ~WflWG~G 

oqlllwqnroLtmu t Gpw Llrw l..4WLn4W6 gwor julllnL~JWUp l..4ntrt~I1Lb-
011 hblll hwliwlllbfl, nrG odLn4w6 t bnw4guwG hj1w0WLP hwlll4nLf1-
JmGGb(ln4: bnw4gmul1g pwgp, gwo(l juLnm~Jwup l..4ntl1t~I1Lb011 hblll 
hwuwlllbflUWU zGnpht-14 WJU UjnLJ:jU Wl..4Whn4Ltmu t wLlbLil pwpop 
wrqbLW4WJt"l0 hwlll4nL~JmGGbf1n4 21111 lt UflW qnln(lzpObflp G4wlll­
liwup: 'l1ntl1t~I1Lb0 lllb[1b~LnWLWlllWJI1G f}WflWO~Ob(l[J 4WJnL0 bG 
l..4WLnn4w6pl1 lt uwzLtwopt"l G4wllluwup: 'TlnLrt~I1Lb0lllbpb~lllWLUJ­
Lnl1 qnLnrzl1w- lt qwqw~wLjlwGgbtl1nLJ:1JnLOQ QWOI1 t lt nL0j1 unlllW-
4n(lwl..4bU GmJG liw4w(li').W41J, 110~ gwO(l juLnm~Jwup l..4nLI1tPI1LbGo: 
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'1lnLP4Wf1pnGWU1[} (PC) wotuwfJ~41l q6wJf1G l.l{ntrt~llLliG t : 
u1o pw4wLtwG wGumjnp t pwror 2brliwltwJmGmpJwG , pwror 
hwrl.{wow1ro W16mgf1ljmp1wG L pw~wGgf1ljm~JwG qmq.wLmuwG 

2onrhr4: "Lrw hwmLtmpJmGGtro 2bf1liwumrowGr wojlG qmcwu~wg 
I:?ll~ tG Lf1ntu4mli : Qwqtrr L 2rt"l qnLnrzrGtrr hwuwr ~wLtlwGgb­
LllnL~JmGo pwl\wljwG pW[lO[l t. WJif l.l{WL!10WI1nl.{ W[lctbLWlJWJtlG 
hwlilltntpJmGGbrr pwrbLwt.tuwG hwuwr l.l{nlllltwppnGwlilWJt"lG f}W-
11wo~0 l.l{WlilnLU bG 6w6ljntj~nl.{ : 'TJnLhlJwrpnGwli1WJf1U ~WrJ.WU~jl 
qbpwqwGg hwlilljnL~JmG t hwliwrt.lmli Grw ~w~wJjlG ljwJntDm~­
JnLUQ, wJG nr~bu lj6ljl.{n'1 ~w11wG~ oqli1wqnr6tLm ~wuwr ~r­
lilLuGjl ~t. pWJ'lWU~jllllWQWgntliQ LihG~L 150oC (wjujlGpG ~w~ljw~­
LiwG ljblilrg pLU[lO[l) 10 rn~bjl QU~UlQQnLLi lllWLt1U t QU!fwdbGQ 2 Yo 
Lj6ljmu: '11nllllJwrpnGwli1Q hbzl.'lntpJwlip bnwljgLI.mli t jlG~l.l{bu 
jldl.l{ntLUWJjlG, WJUlljbU tL nLllilflWOWJUWJjlG brtwGw4Gbf'\n4 L lilWQ 
tLblJL1lf1nlfObrn4. unLj_npwLfwG bnwljgnLlim{: QbrwqwGg ljGjlp ljwrbLil 
t ul1lwGwL LI1Wf1pbr ubpn!fGbrnLt (~Lbpunqrw~rw . Ltlnrwqrm~JntG, 
libli1Wf?UWli1~nL~JntG): '11nLf1ljw[lpnGwmjlg oLwLj_n[lmli bG l.l{Wlil­
[lWUllljl ntli1bULI1Ubfln4 li1Wf?W94nrJ. uLfmli1bJ1ub[l («LI1WQWQ[lnl Lf1W­
~b~jl ub2» lilh~h Ltlw~bpw4.nrmu): t:::irltm lfb~pmli tL oqli1wqnr-

6mu bG pwror 2bruwljwJmGm~JmGo : 
'TJnLrltwrpnGwlilh hpt1GwLtwG Ltrrwnmf}JmGo pwrorwgl{w6 

2bruwuLI1p6wGGbrmli uG 011h Lf1w~bpw4.nrmuG t : Oql1lwqnr6UwG 
hbnwGLtwrwJrG pGwqw4wnGbrll9 t w4LI1nlttw40brmli uli1brrLwg­
OnJ1li1n~rw4Gbrll L urLJpnWLilf?WJjlG t.twnwpwGObpjl hwdw[l Lf1w~b-
pw4nrliwG uli1bJ16mlio : 
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'1lnLtJwlltul£ibfl[! (PA) « LJw~rnG», «Gbn nG» , «wGjllf» L WJL 
hWjlilGt"l wOLtwOmliGbrnl{ L4lWUli1Liwuuw0bpjl tumlipG bG: 'TJntfllibptJ 
LiwLtrnlintbltmtGbrll Lfwqlimu wnLtw bO wlijllfwJrO 4WL4[1 L Lib~jl­

LWJrG tulipb[lQ, nrnGp 4r4G4_mu bG 2-~19 LijlG~L 10 wGqwli : '11n ­
lt"lwlijllfUb[lQ PJntflbrJ.wgL.j_nJ1 l.l{nLillibpGbr bG: swrpbr ~nLilwlir­
lfGbrll hwmljnt~JntGGb[lQ pwL.j_wljwG Linlil bG rrwr: 'lpwGQ ljwror 
GJm~br bG, ~wl1lnliw0 L pwror ljwJmGmpJmG liwzL.j_wopjl Gljwl1l­
uwup mGbG pwror LUU(lnt~jntG , 'lflliwGmli bG urG~L 140°C qnlnr­
zrmt UlilG{ltlLWQLiwGo: '11ntrwlirlfD ~Whl.l{WUnLU t tLWUlllhljntpjntUQ 
gutor 2bruwumr6wGGbrmu. GrwGg oqmwqnrouwG 2bruwuli1jl6w­
GwJh0 jlGLI1bp4.wuJ pwL.j_wl.jwG LLUJG t. uwLtwJG UJnLU ~nLillibpGbrrg 
~nlf1wlit"li1Q lllW(lpb[lLj_ntli t pwL.j_wljwG PWflO(l 2f1WljLWUL,wdp : 
UwL.twJO ~nrwgmliflg hbliln Grw hwlilljnt~JmOOLrr uljqpGwLtwG uw-
4Wf11fWljQ l{brwljwGqGL{mu t: UJ'l lilbuwltbliljlg LW4. t h~Liwr4.mli 
PA-12-Q, nr~ 2flW4LwGmliQ !?Pit, QwG PA-6-rGo L PA-6.6-rGo: PA­
G odli1LJ.w6 t hwrl{w6r L wpmwu11uwG Gljwlllliwup wurmt~Jwlip, 
hbzlllntf)JWlip bnwljgl{mli bG pw[lC{l hw6wruwltw0mf3JWG ub~nlfml : 

PA-G odli1L\w6 t zwlil pwror qntnrzrw~wLtlwugbtflmpJwlip L. qw­
qbrr Gljwmliwup gwor ~wlf1wGgbLt"lnLf3JWlip , WJif ~wli16wnnl{ WJG 
oqmwqnronu:i bu ~w~mmliwJrG ~w~bf)w4.nruwG dwuwGwlj : PA-r 
t.trw hbzmm~Jwlip ljupp t 11r4mli: 'TJntrwutH1WJf1G ~wrJ.wCipGtrr 
~wLtlwOgbtflnt~JntGQ rwl{wljwG Lib6 t. hwmljw~bu ' brLtwnwGgpw­
ljnr)_uGnrnzLjnrJ.GbrpGQ , l.jnrJ.liGnrnzliwG ctwuwGwl.j LPWJLQ GmJG~bu 
LW4wGmu t: "Ljm~r tLbljli1[1WljwG L ubruwGflljwLfwG hwLnljnL~jntO­
Gbpo 4wru4_w6 bG 2f'2Wl.JW Ufl2W4WJiljl runuwLtm~jntGpg: Urlfr Lizw­
ljmliGtrrg t hu.Uwrl{mli wunr4J Ll.lntrwurlfr UlilWgmuo: UjG PJnL[lb­
'1WJrO ~nttJwupl)p hwubliWlilnL~JWlip mGfl wl{tLfl l.l{Wljwu qntnr-
2PWPWLPWUQbtPnLf}jntG: 

«Pwquwzbfllll GJm~b[l» hwliwrl{mu bG WJG OJnt~b[lQ, nrnup 
pwrJ.ljwgw6 tG urwJG uf10ptl1l~4 L4nLf1litrGtrr zbrliltrrg. upG~11bn 
Ltnupf1Gwgt.J.wo GJm~trr ljwqu~ lib2 umGnu:i bG mwrrtr m~~r GJm­
pbpr zb f1LI1bf1 (pmrJ.~. Orpwf}r~bJ1, l.jl1lnf1): 4nuppGwgLjw6 L pwqliw-
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zbrm GJm~bro LWJGnrbG 4rrwmtmu bG nrUJbu Ljlw~b~wLtnrn'l. 
GJm~tr: llw pwgwmrLtmu t GrwGg hwml.fm~JmGGtrr L/lnL/lntuuwG 
wGuwhuwGwLjlwl.f hGwrwLtnrm~JntGGbrnLt· r hwztJLt. 

• lfnliUJnqf1gf1nG GJm~r lfwqur oGmrm~JwG , 
• zbrmtrr hbr~wL/lntuuwG 4wrqr hwumwmuwG, 
• zbrmb(lp lif12L hw(lwljgwl.fwG Ljlntuwql)bgm~JwG wGhrw­

ctbzm Liwljw(ll)wlfr wUJwhnLtliwG, 
• lfnGlfrbm GJm~r umwguwG hwuwr OUJmrllwL mb luGnLn­

qpwJr L uwr~wLtnrmuGtrr oGmrm~JwG: 
Cbrmbrtl hbr~wLjlntuuwG l.fwrqQ, wJurG~o · ljnuUJnqpgpnG 

Ljlw~b~wLtnrn'l. GJnt~p l.fwnmgLtw6~Q . nrnzltmli t' bLGbLntl. Grw 
~mGlfgpnGwL GzwGwlfnt~JmGpg: Urmw~pG zbflUlQ (untpumrwm) 
wUJwhnLtmli t UJWZUlUJwGm~JnLGQ wrmw~tJG Gbrqnr6m~JmGpg , 
tJG~UJbU GwL 6wnwJnLU t nrUJbu hpu~ qmGwqbfJ. l.fGp~ I)GbLnt. hw­
uwr: UnLtnrwpwr urwG~ brl.fwnwGg~wl.fnfJ.liOnrn z Ltw6 UJnLf1b~b­
flWJf1G, UJnLPUJflnUJtJLbGwjpG ywu UJnlf1wlipl)wJpG ~wfJ.wG~GtrG bG , 
~mfJ.~Q. umLtwrw~mfJ.~o: l.Jbr~rG zbrmo WUJwhnLtmu t Ljlw~b~w­
LtnruwG hbrubmrl.fm~JmOo : Ur2rG l.fwu wrmw~rG zbrmtro wUJw­
hnLtmli bG wrctbLwlfwJrG hwtnlfm~JmGGbro (Gl.f . 3.1 ): 

4nliUJnqpgpnG Ljlw~b~wLtnrn'l. GJnt~p LinGnLrmm~Jnt.GQ l.fw­
flbLr t hwGbL hwrwl.fguwG hwzLttJG: 1wrwl.fgmu t lfnl Ltmli 
b[1Lnt.J~Gbrf1 pLUf11) hwliwLf1flQ, nro LipwuGwl.fwG mbu~r t pbf1ntu 
l.fnGmwl.fmr ub2 qmGLtn'l. mwrwubn uwrurGGbrr LitJwgmuo: 1w­
rwlfguwG Gl.fwmuwup UJnLf1librGbrf1 mGwynL~JwG Ltrw t hpliGLtw6 
GrwGg oqmwqnr6muo nrUJbu ~wfJ.wGf} wnw2wgGn11 GJm~br 

(unurGoGbr. hbrubmfll.fGbr . 6w6l.fmJ~Gbf1 ), rG~UJbu GwL L9Wltnr­
Ltw6 L wurwGwLtnrltw6 UJnLf1Lib(lLUJpG ~wfJ.wG~Gb(lp umwgmuo: 
1wrwl.fgwlfw0 upwgm~JWG UUlbfJ.6liWG hwuwr Gjnt~b(lpg libl.fo 
UjbUl~ t Lf1Gp UjpGI) (umpumrwm): brpbuG p(lbGg ~pupwljwG pGnLJ­
~nlt lipwGLiwG Gjm~brr lipwguwG ctwuwGwl.f WI1W2WGntli t rG~Gw­
l.rUJ~nLGnL~JnLO (wmmnqbqflw): PGwl.fwGnrbG hwrwl.fgmuo qGw­
hwmLtmu t upwltnll liwl.fbrbupG hwmljwgltw6 Lipwgnt~jWO ~WJQWJ­
uwG wztuwmwG~nLt . LUJI) gmgwGrzo l.fn ~ Ltmli t hwrwl.fgwljwG wu­
flnL~JnLU : 
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l.Jl.f . 3.1. t:Jr4m zbrmwGng ~wrtwG~r mbu~o 

UGOI)wuf.)b!l~r L/lwf.)bf.)wLtnruwG ctwuwGwlj oqmwqnr64nrt 
bf1ljzbj1Ul f.)WflWO~Ob(lpg wubOWLWJU ll1Wj1W6mu t umwgbL gbLn­
~wG - UJnLf1t~f1Lb0 GJntf.)Q : Uw UJJI) /"Ulipp wubGwhpG OJnt~trrg ubyG 
t: UJO LWJOnrtG hwJmGr t hbmLJWL ~rrliwJrG wG4w0nLuGbrn4 
«'-lpul.fnmbG », «UbmwmbG », «8nt.Lnmb0 », «8bLnctLWu -PE », «Lwlip­
mbG» L LUJLO , rut.r hwJjlbOwljwG UjflWl.fUlplfwJnLU ? ') -2, ~ " -4 : UjG 
gbLn~wGp wurntf.)JmGo L qwqwwGJ.)wLjlwOgbLrnt.f.)JnLOQ hwuwmb ­
rtmli t UJnLrt~rLbGr ctnLnr z rw-wo~wL/lwGgtLrntf.)JwG , 211wt.rwJm­
Gmf.)JwG L 2brliwJrO bnwl.fguwG mGwynLJ.)JwG hbm: 

'TlnLr b ~tr (LwLtuwG)- UJnLrt~rLtO trt.rzbrm OJm~o hwmt ­
Gwl.fwG Wlli)JmGwpbrm~JwG l.fnrtlirg ~nrtwrl.f4mli t ·>? -1 , '? ~ ~, ~ ')-
2 wGLtwGmuGbrn4: UrmwuwhuwGJwO UJilwl.fmrlfwJmli WJO hwJmGp 
t hbmLJWL ~rrliwJrO wG4wGmuGbrn4· «Uwuwr-PE», «tunumw­
~wG-PE », «Sbr~wG-PE », «UWJLnmbG », <dJynm~UJWy » , <tyumrm­
tumbr » L WJLG : UJU UlpUjp ~WflWUJ.)Obro up 2 Wil~ wnw4bLnt~jnt.G­
Gbr mGbG gbLn~wO-UJnLrtf.)pLbGp Gljwmliwup: 

UJG l)bUJ~brmu , brp wGhrwctbzm t umwGwl Ljlw~b~wLtnrnrl 
~WflWOJ.) ' wltbLtJ PWjlOjl UJW2ll1UjW0pl hwmynt~jnt00brn4, oqmw­
qnj16mu bG brb~ L w4bLr zbrmwGng f.)wrtwG~Gbr (Gy. 3.2) : fart~r 
t.rwu umLtwrw~'1~r hpu~ml OJnt.f.)bflp tuuppG bG UJLUmywGmu 
~nl'1~Q L UU14WflW~nL'1J.)Q (40-pg urGlL 500 q/u2 /"UUlnLf}JWUp) , 
nrnGQ mGbG UJnLf1LibrwJp0 6w6lfntJf}ubr: 'TlnLrlibrGbrrg wubGflg 
hw6wtu oqmwqnr6mu bG UJnLrtf.)pLbGQ (PE) , 4r0f1Lwgbmwmr hbm 
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tp~LbG)l hwliwL4nL~Ubf1Gbf'Q (EVA tn)lUj)l) , l11nt!lUJJ1nUJrlbGQ (PP): 
UjUUjbU, orrGwlj, tnbtnflWt~fl~ tnbUJ? mGbgnrt t.flwpbpGb[l)l Ub2 l.jw­
pt"J Lt l.jwpGwuptreGbflr 4lwpbj:}w4nruwG hwuwr oqmwqnr64nrt 
l.jnuprGwg4w6 UJnLPQ pwfl.l.jwgwo t UJntrtPrtbGwJjlG 6w64mJpn4 l.t 
qmGwqb'l. 4Gh!m4 wu:)rg. nrQ UJWtnl{w6 t LlJWflw:PrGnl{: «Sbmrw­
Pflh'-1» wl{l!lnUwlllGbflmu l.jwpr l.t l.jwpuwupbrJ?Gbfljl 4lwpbpwl{nr­
uwG hwuwr oqlllwqnr6l{nrt ljnupj1Gwgl{w6 GJnLPQ ujl l.jnrtliflg qm­
Gwqbrt l.JGrenl{ Lt brl.jm 4nrtlibrrg L4ntrtPrtbGnl{ UJWU14.w6 pmrtp 
(TY-49-312-75) t : 

UunulrGwJrG Grpwpjlpbrtr hruenl{ GJmpbflo pwrar wrctbtw­
l.jwJru hwlllljnLpjmGGbJln4. PWflWUpObr bO , nrnOe hw2nrtnLPJWUp 
UflQnLU bO WUjWljjW l.t ubtnWf1Wl.jw0 U1Wf1Wjt"J wl{wO~wljwO tnbuwlj­
ubflt"J hbtn : Ub6 uwuwup WJU UjnLpbflr pwqwJr l{rw UjLUU1(1WUU1nLU 
bG tLwum)llj tf1wpbpwtlnruwG tnWflPbfl mbuwl.jGbfl (tPwpbputr)' 
oqtnwqnr6btn4 pwrw4 (7-14 Lil.ju hwutnmpJwG) wumujlGwJrG 
Grpwpt"JpbrtQ: 

UJUO[l Lizwljl{wo bG wumurOwjt"JG Grpwpjlpbrtr hjluem{ Jnl(lW­
tnbuwl.j ljnup\10wgl{w6 OJnLptr· 
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• pm:PtbO (pnuw-Gppwpt"Jpbll.-LlJntrtPlllbG) ~np uGu~wupbrer 
tJlwpbpwl{nruwu hwliwp, 

• l wl.>nl bO (l wl{uwG -Gppwp)lpb rt-UJntllOL b 4->)lGGbfl)' t.flwpbpGb­
rr lJlbUJ?nl{ u001)Wupbf1[:?)l , hjmpbflt"J tJ'lwpbpw4_nflUWU hw­
UWfl ' GpwGg hbl!lwqw utnbflrlwgliwdp, 

• gbl.> L bG ( gbLn:PwG-UJntrtPhL bG-Grpwphpbrt-UJntrtPrL bG)' 
wrwqoGpwg tPWpbpwl{nrnrt wl{l!lndwlllGbpmli umpd1-
uwgtmG iOflWguwG brtwGwl.jnl{ utnwgl{wo upbpJ?Obph tPW­
pbpwl{nruwO hwuwr . 

• LwlitlUlllbr (Lwe-Grpwpf1pbrt-UJnlrUJrnUJf1LbG)' uwno 4wrtw­
UJwruwop mwrwJr UJWlllflWUlllliwG hwuwr UJwumbrjlqwg­
uwG l.t ULnbflllLWQUWU bupwr44nrtlipbf1[:?Ubf1)l tPWpbpwl{nr­
uwG ~bLlJI:?nLU: 

1 

2 

'-!bf12llG awuwGwl.jubrmu pwquwzbfltn tPWf:tbpwtlnrn'l GJmptrr 
Gwruwq6owG awuwGwl.j 4rrwnmu to UJntrutrwJrG pwrJ.wGpGbflll 
ubmwrtwgnulo· pw'lwGpwJ)lG CiJmpr dwl.JbrLLmJPO obmwrtr pwflwl.j 
zbptnbrnl{ (3-dflOil..t 3x10

7 
u) 6w6LjuwG L4flngbuo l{wljmmur wnl.jw­

JnLPJWdp : UbtnwrtwguwG dwuwGwlj 4tnflml.j Citlwqmu t LlJnthllb­
flWJ)lG pwf}wupGbfljl qwqwpwt.flwGgbll1nLpJmGo, dbtnwrth wGGzwG 
6wruur ~bLlJJ?nLU ljwflbLr t hwuGbt t.flwpbpwl{nruwO wGpwtJlwOgb-
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Lt1nLf3JWG. WJI1 f3l{nu.'i Owl! u~bljLnfltl nLLLnflWt.'iwGmzw LjwqmJG t.'iwu~ 
hwuw 11 : UbLnWflWgl{wo pwf1wGpGb[l[! wumt.'i~Gwjf!G G[lpwpf!f3bf1~9 
LnGLnbUw~bu wl{bL~ abnGwLnru bG 1..! mGbG t.'i~ ZW!lf? UlbtuGnlnq~w­
LjwG wnwL1.bLnLf3JnLGGbfl f3Wf1WGf>WJ~G GJnLf>~ f?WZ~ ~wljwubgmt.'i , 
t.'ibLnWflWljwG zbflLn~ Lj_GwuLjWOf?~ pwgwnmt.'i GjnLf3~ ont.'iwG f1b~-
f?nLU: 
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9Lm!J.A 4. <DwphpwL(np!lwO hqwOw~OhpiJ 

Ub[lljWjnLUU GljwLnl{mt.'i t tDWf3b[3wl{n[lOfl Gjmpb[l~ zmljwj~ 
qqWL~ qw[lqwgmt.'i, [!Gf1 O[lnLU, G[lwGgmt.'i qqWL~O[lbG wamt.'i t ~0-
L~Ub[lWJ~G Gjmpbfl~ LnoljouwJ~G ~W[lnLGwljmpJruGo : 'l-flW hbLnllwG­
f?OLj wnw2wGmt.'i bG Gwl..! 4"Jwpbpwl{o[lliwG Go11 bflwGwljGb[l : <Dw­
f3bpwljof1t.'iwG ~[logbuGbflQ Gb[lwnmu bG hbLnllJWL LnbtuGoLnq~w­
GbflO. LjwljmmuwJ~G 4"Jwpbpwljn[lml.'i, 4"Jwpbpwljn[lmt.'i t.'iof1~-l>~Ljwg­
Ljw6 1..! ljwf1qwljof140fl Li~2W4.WJ[lb[lmt.'i, hwljwGbtu~~ 4"JwpbpwLjo­
flnLU, 4"Jwpbr>w4nllmli 2bflt.'iwlj6Ljljof1 f>WflWGr>Gbrmu, 4"Jwr>br>w4.n­
flnLU aqljnfl f>WflWG!)Gb[l~ lib2 1..! WJLG: 

4.1. <I>wf}l::if}wLtnpnul Ltw~mnulnLt 

UGGf1WUf>bflf?~ pwqt.'iwr>~4 LnbuwljGbfl~ ~wh~wGuwG ~[ln­
gbumt.'i Lnbfl~ bG mGbGmu f?~u~wljwG 1..! uwG[ltwpwGwljwG 4"Jo4"Jo­
tl.Jruf>JruGGbfl, OfloGgmu ljwf1l..!nrf1bfl bG tl.Jwflml.'i r>r>4w6~GQ, LnLJUO 1..! 

2b[1UWULn~OwGo : 

Ogu~f1wguwG GljwLnuwt.'ip hwLnljw~bu qqwJnLG bG t.'iu~. 

oljwG 1..! f>r:l~G~ u~~LnwljmgGb[l[!, O[lOGf? t.'iu~ Lib2 WL ljW[lU~fl t.'i~OqLn­
p~G~g wGgGnu.'i bG Ljwn ljw[lt.'i~[l q!U~qbG~ , hbLnn f1Wfl~GwqmJG 

ubLnt.'i~nqLop~G~: Of?u~u~oqLOPnLL~G~ 50%-~g w4.bL u~~Lnwl.jmgGb-
11~ t.'ibLnt.'ipnqlnp~G~ 4bflw6liwG ctwt.'iwGwlj u~uo f1WnGmu t oqLnw­
qn[lot.'iwG hwt.'iw[l o~ ~~LnwG~: Un[lmG uGGf1wt.'ipbflf?GbflQ r>r>4w6G~ 
hbLn t.'ib6 t.'iwljb[lbU~ z4"Jt.'iwG ~WLnOwnoLj bGJ')W[lljljmt.'i bG tl.J~ULn 

Of?U~f1wguwG : 

UGGf1WUf>bflf?Gb[lQ Zfl2W4w li~2W4WJfl~, WJU~Gf?G' tunGw­
LjnLf>JWG, 011~ ppLjwoG~ 1..! WJL wqf1bgmpJwG GljwLnliwup mGbG 
LnWfl pbfl ljwjmGmr>JmG: UGGf1WUf3bflf?~ OflOZ LnbuwljGb[l~ LjWJnL­
Gruf>JnLG[! WflLnWf?~G qn[l6nGGbfl~ GljwLnliwup, n[lnGf? nflozLjmu bG 
5-PWLWJ~G hwuwljw[lqolj, Gbf14wJwgLjw6 bG WflJmuwlj 4-1-mu 
(hwt.'iw[l~~mu tunGwLjmpJwG 4LwGmu , hwJLnWflWflmu· tunGwLjmp­
JwG wG2wLnml.'i): UflJruuwlj~g bflumu t, 011 2112w4w li~2w4wmo 
qqwL~nflbG ljf16wmmu t l.'iJ:lbflf?~ ~wh~wGuwG ctwuljbLDQ, WJU~Gf?G' 
Uf3bflf?D wGhflwd'bzm t ~wh~wGbL 2112w4w li~2W4WJfl~9: 

ldpljw6G~ LjGwuwljWfl wqf1bgmpjmGo upbflf?Gb[l~ 4flW 
Ljb[lwgGbLDL hwliW[l lj~[lW11nLU b(i LOWflpbfl bi)_WGwljGb[l ppljw6G~ 
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UrunLuw4 4 .1 
UGG11wupbreGtrh 4wJmGmpJmun wpLnwphG qnronGGbrfl 

wqf1bgmpJwG G4wLntlwup 
U~bf1!2 laptJ.woor tunGW~Wl4W(lntGw~nl~JWU 

WQf1bgnt.~JnLU!) i.flmtm/1Jnt~Jnt.GQ 
UGGf1wJflG 2 3/5 
flJLnwGJnl~br . 
OW(ll4 
wnmGwl.jnrt 
Lmot.tnrt umrn 1 1/ 5 
::>nr Gw[uw6wzbr 2 2 
1wg. pflu~l{flLn, 2 3/1 
l.jbpubp 
lflf1G11 ~ Lflwlflm4 3 313 
hpnQwl.jbr}bOWJflG 
wp1.11Wf1flWUQ 
Cn4ntW'1 2 212 

• 5 pw( LfltH! l.jwjmGm~)nt.G, 4 P.WL. LWL[, 3 P-Ul. llfl2f1G, 2 
PWL ~ntJL. 1 pwt' wGl.jwJmGm~JmG 
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l>flqflnLnqpwl.jwG wGL[GwumpJmGn uGG'lwll~br12r hbtn wG­
Llr2w4wG h1.4tlwG tlb2 QLnGL[n11 Lflw~b~wl[nrnrt GJm~jlG G lir~wJwg­
l{nJl. ~wnL.nJ1WQnt.JG l4WJUWGGbpjlg tlb~(j t: l>jlqrntnqjlwl.jwG 
wGl{Gwum~JmG wubtnl[ hwu~wgl{mu t Lflw~b~wl{nnuwG Gjmpjlg 
UUU'lWUpbpJ2plib2 UW(1f1nt orqwGflqtljl t.irw l{Gwuwl.jwf1 wq'lbgmp­
jnt.G gmgwptrnJl. 4ni1LlGw~r GJnq::>bflfl wGgmun: lflntrtlbrwJflG GJm­
pmu WJf1Ujflufl GJm~bp l.jwpn'l. bG trGbt unGnubpGbpQ, blmtqw­
tnnrGbflQ, Gbp~n11 GJm!}bno L. WJL odwG11w4 PW'l.W'1flr~ Gbro: 

UGGf1wtlpbpJ2fl Lflw!}bpwl{npuwG hwuwr l4ntflubrwJflG pw­
r}wu~fl oqLnwqnrouwG JntrwJ2wG~JmruwuGwl{nr 11b1.4Qnul L4bli1Q t 
utnwgtJ.r ~mJLtnt!m~JmG wnn'l.2WL4whm~JWG llwuGwqflLnwgLtwo 
uwpllGr 4n'1.lirg: <l>w~b!}wt!nruwG 1.11L!Jwt Lnbuw~r hwllwr oqLnw­
qnpomu bG PWfl~fl WflQbtW4WJflG hwLnl.jm~JntGGbfl mGbgnl'} 1.4nL1r 
ubrwJhG GJm~bfl, nrmGp oct1.114wo bG 2WLn gwor qntnr2rw- L. qw­
qw~wlflwGgbtrmpJwtlp : 

Pwt!w~wG ubo LnWflWOnuJ bG ULnWQbL pwqllwzbpli1 Ujntfl­
llb(lWJflG Gjntpbp[!, nrnGgnu.'i UlWppbfl zbflUlbflO LWL{wgGmll bG ~w­
I'}Wu~Gbp/1 L4W2Ull.l/WGfl! :PmG~gflwGb!lo: <l>w~b~wLtnruwG Ln4.Jwt 
lirtwGw~r f1bltfpmll wnwLtbtwqnlJG ~flllwnnq::>JmG bG ulllwgbt hb­
li1L.JWLlflwpbpw4_nrnrt GJnq::>bpQ· PA I PE, PA I PP, PET I PE, PET I 
PVDC I PE, l.jMpjlGwgl[wo pwqliwzbfl1.11 UJnt~br zbntnbll/1 qmqwl.j­
gnq:>JWtlp (ltfnLflllbpGbp ~'1Pfl . ULnt!Wf1WPJl.P/1. Gppw~flPbrtfl hblll L. 
WJLG), nrnGJ2 OdLnt!wo bG gwor qwqw~wljlwGgbtflntf:>jWUp : 

51brtlwl.j644nrt ~w11wG~Gb11fl oqLnwqn,ouwG ctwtlwGwl.j 
o~tr12r lflw~b~wttnrmung hbtnn LnbJl.fl t mGbGnul ~wr}wG~Gbrrg 
Of1fl Wfl1.11Wllrtnul urw hbLnwqw ub11uwG2wtnuwup llbl.11wrtw4wG 
ubrtllw~Gbpjl l.jwu 2bruwbnwlwuwG llf12ngn4: OchnttwotrGbtm~ qb­
(lwqwGg 21'12WL4WLnnrt hWLn4nq::>JmGubpnt!' LnllJWL f)Wr}WG~Gb flQ 
ubpLnnrbG L4Wlllnul bG Uf:>bflpQ: 

tunrhmr'l 2h lllll4mu 4.w4mmllwJf'\G t.flwpbJ:>wttnruwG dw­
l.'iwGw~ oqtnwqnpbbt pwrw~ ~w~m4 ~wrtwG~Gbp. WJU brtwGwlm 
~h oqLnwqnr64mu 4ltu!lmG L. hbzlll 11b:Pnruwg4n11 l.'iJ:>bf1pGbrfl L. 
umfl llw4tr~nlJpGbrnll l.'i~trpGbrfl Lflw~b~wt!nrl.'iwG dwuwGwlj' 
~WrtWGJ::>[! lLlGwubtm hwuwr: C'T)nLflUb(lwJflG ~W'1WG~Gbrh. 25 ul.jtl 
hwuLnm~JWUp , PWfljlbflwJrG hwl.11ljnq::>JmGGbflQ Gzt!wo bG wrumuw~ 
4.2-mll : 
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Urumuw~ 4.2 
'TlnLrut11 w1ro ~w 11wo~otrr pwnrtrwJrO hwlll~m~;mOutro 

0wl.fl wOgbLhntf)JntG[J 
lOw 41 wGgb Lrn L~J n LUQ 
qnLnrzm G4wllluwup· 

raw11.wo~r 
~~4w6Gp O~wlllliwup 38 °C L. 90% 20°C l.t 65% uu3

/ u2 24 
hwrwpbrw~wG w04w0muo ctwu4w, 0.1 V'Tlw 
jun0w4m~;w0 , 

'1bL4flnLU q/u2*24 ctwu 

1 2 3 

EVOH 0.4 50 
PVDC 1.2 0.5 
OP 35 160 
PA6 40 40 
PET 60 40 
PVC 150 30 
OPP 1800 5 
PEHD 2000 5 
PELD 4000 20 
pp 4000 12 
PC 4000 150 
PS 6000 100 
EVAC 10000 70 

V~bflEP ~wrum~JWO l.t Orw UL4Wnn11.w~w0 hwll14nt~JmG­
Gbflr L4WhUJwOuwo wOhrwctbzmm~;mGo tr~wr ctwuwow~wzr2w­
or QO~WQflntli urzm l.flw~b~w4nruwG Gnr Lib~n11Gbpp Lizw~uwG 
UJWlllOWI2 t brtbL: U[1'1b0 w4bLr flWU 20 l11Wflr t r(:ii Upl.tUlllJWO 
t4rnL4WJP bp~pObpmu l.t UUU-mu ~WflU Lipqbflh, pw02Wflbrtb00b[1p 
Lt wn mbuw~h u00'1wu~bflflObrh l.flw~b~w4nruw0 hwuwr oqmw-
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qnpomu to qwqwJrO Lih2wt.J.wJrmu 4wnqwl[nn4n'1 Lt un 11r4Jr4wg-
4n'1 PW11.W'1flhim! htnliblllp~ L[w~mmliwJrO l.flw~b~Otn : 

U;OmwubOwJGr4, 11b11 qplllw~wG Lnbf1b4wm4nL~JwG L4W­
~wu 4w VqV-nu.l l.flw~b~w4nnuwGo 4tnwpbf1n'1 zwm mbuw~blllOb­
flh 4bpwpbf1JWL, nrnOgpg bO' 

1. w6r-uw60p b!1~0flUP'1h WQ'1bQnL~JW0 utr-uwupqli(J lih4rnor­
qwGpqli0bpp 4rw, 

2. vqv-mu l.flw~b~w4nr4w6 U~GflWjpO Wfll11W'1flWUflUb!1h w0-
4mw0qnt.~jnt.GQ : 

~WJlllUp t, np uGGflwli~bflflh L4Wh1..4wGuwG 4rw O~wmbLr , 
ru4 trptuG 46nw4wG GzwGw~nt.~jntO mOp u~bll£20 2fl2WL4Wl11nf1 
qwqw;rG ur2w4wJrh pwf1w'1rm~;mOo : 0~t.lw6rGo wnw2wgGmu t 
nwr1..4trr u. Jntll.brh 464w6m~JmG , Ewmw1mu t 4hlllwurGot110, 
Gtr~wOJm~brQ , pmrw4bm GJm~bflQ , G1..4wulllmli t wbpnpOtrr 
qwrqwguwGo: Lm;uo , hwm4w1..4bu Grw nt.Ll11flwuwGmzw~wqnLJO 
UWU[! , 2G!1UWUlllh6wGo, r-unGw4m~JWG wn~WJnL~JnLU[! rGmbGur-
4wgOmu bG ~~4w6Gr WQ'1bQnL~jnt.OGbro zwm uGG'1WU~b[lflUGflh 
nnw4r OL[wquwG 4rw: 

UJOL4hur uGG'1wli~bflflUbfliJ, hG21..4ruhE bG OWflL4G!11J , 4w­
flWQIJ , UntflD[!, uwG~w4wO uGG'1r 4w~Gwu~bflflUGf1[! , i nr owr-uw-
6wzbro l.t WJL U~bflj;>Ub[l , hrbGg nrw~r L4Wh1..4w0uwo hwuwr 1..4W­
hwG2ntU bG .~~4w60r wnw4bLwqm;G hGwrw4nr ub4muwgmuo 
l.flw~b~pg : 10~4w6hGo npn z r~ '1bfl t r-uwf1ntU 4Jpqpnlnqrw1..4bU w~­
lllp4 u~brEOtrr L4Wh1..4wGuwo qnp6mt~ (upqbp , pwG2wpbf1bGot

11
, 

hwmwl..4lllntll.Gbfl, uO~bfl f w1..4whn4bln4 11rwGg ~wGnOw4nr «zoG­
~wnm~;mGo» (~~L[w60p ~LWGntliQ l.t wor-uw~~m qwqp wG-
2WlllntU[J): U;u hwGqwuwGflObro hblllwqnlllnf1Gbrro hwGqtgnro 
WJU hwunquwG, nr UL4Wlllw4whwruwr t WQ'1bL u~bflfl(J 2fl2WL4W­
lllnll. qwqw;pG UP2W4WJflp PWf1W'1flnL~JWU 4flw : 

<Dw~bf)h GbrunLLi nrnzw~r PWf1W'1flnL~Jw0 qwqwOuwO 
r-uwn0ntfl'1Q UL4WUl11ntU t LiwGptObrr war '1WUflWf1bQUW0[J, hOw up 
flWGp wGqwu bfl~WflWQGntu t Li~bflflh L4Wh1..4wGuwG ctwu4blll[! : 

Lbr~w;muu 4rrwnLtmu to qwqw;ro Lih2w4wmmu l.flw~b ­
~w4nruwG hbmltJWL bf1wOw~GbrQ · 

1. l.flw~b~w4nrmu un'1r4Jh4wg4w6 qwqw;rO Lir2w4wmmu 
(VQV), 
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2. LflwJ3bJ3wt{nrmu.'i 4wrqwt{nr4n'l qwqwJjlG L.'ijl2w4wmmu 
(4qU), bflp qwqwJtJG tuwnumr11r pwrJ.W'll1nLJ3Jnt.Go LtlmDnf!Jt{mu 
t t.'ipwju Wr1W2W'li14WO uwht.'iwGGbrmt.'i , puw UWflf?Wt{nrmt.'iGbfljl 
L. t.'ipbrf>r L4WhL4wGt.'iwG GL4wU1wljnt{ LWt{wqmJG L4WJLiwGGbr 
wL4whnt{bLm hwuwr dbo ow(uubr t L4whwG2mu: 

<Dwpbf:1wt{nrt.'iwG dwuwGwljwl.jtJg lllbjuGnLnqjlwJmt.'i Wflf)­
JnLGwt{bt.nnLpJwG L. juGwJn'lwlJwumpjwG zunrhtJt{ wt.'ibuwzwU1Q 
U1Wflw6t{w6 t Lf1wpbpwt{nrmt.'io t.'inf)p~jll.jwgt{wo qwqwJjlG t.'ijl2w­
t{wJrmt.'i (UqU): Uju brJ.wGwl.j[l Gw(uwUlbumt.'i t LtJwpbf)mt.'i 0'1P 
LtJniuwrtJGmt.'io nrnzwl.jjl PW'lWfl!)nLf)JWOp qwqwjjlG fuWr1UnL(1f)nt{, 
nr[! . l.jwf!Jt{wo Lflwf)bf)wt{npt{nrJ. L.'ipbrf>r UlbuwljtJg , lfwrnrJ. t 
U1Wf1Pbr lrutr tirzm uGlllpt{wo qwqwJrG ruwnGmr'11:! twt.4tu 
f1WGflw'lbgGnu.'i t LtJwpbpwt{nrt{wo t.'iptrpr LtJ~wgt.'iwGo GL4wuU1nrJ. 
L4rngbuGbpQ: Unf)jl~tJl.jwgt{w6 qwqwJ~G L.'itJ2w4wJfln4 (UqU) l.jwt.'i 
l.jwrqwt{nr4n'1 qwqwJpG t.'itJ2wt{wmn4 (4qU) uGGf)wt.'if)bflpp L4Wh­
L4WGmt.'io tJpwqnrot{mu t hbt.nL.JWL ujubuwGb[ljlg dbljnt{' 

1. Upbrpnt{ Lflwpbf)p t{wljmmt.'iwgmd L. L9nLU LWt{wqmJG 
qwqwjpG t.'itJ2Wt{WJ[lnt{, n[l/19 hbt.nn lf1wpbpjl hbpt.'ibU1jll.jwgmt.'i : 
<Dwf)bpo l.jwrn'l t mGbGwl nrnzwlfr qwqw~wlf1wGgbl~lnLJ3JnLG , 

gwGLJwl~ t' qrnJwljwGpG t.'int.n : Oqt.nwqnromt.'i tG pwrrbrwJtJG 
zbrt.nbrmt{ LtJwpbf)wt{nruwG Gjnt.f)br : 

2. 2-rfl l4rngbuo Gt.'iwG t wnw2ruru. uwljwJG LtJwf)t~o qwqbrr 
hwuwr uwljwt{wf)wlf1wGgbLr t ( p~t{worG . wo(uwoGjl brlJopujlfl), 
qrbf)t htrutmrlJ: uotuwour br4oeur'lr u. ppt{wour L4wrmuw­
lfmpJmG[l l.jwrqwt{nrt{mu t oqt.nwqnr64n'l qwqbrr hwt.'iwl4wUlwu­
tuwG 4LwGjl~Gbrnt{ : 

3. QGU1f1t{wo qwqwf)wlf1wGgbLilnLPJWL.'ip Lf1wf)b~w4nruwG GJm­
f}bflll oqt.nwqnromt.'i , nrG WL4Whnt{nu.'i t LWt{wqmjG qwqwl.fln­
tuwuwl.jmpjnt.G L. hWUWL4WlllWU(uWGmu t f)WflU pwG2WflbrJ.bGGbpjl 
m Lipqbpp (( zG~wnmpJWU» tJGUlbGujlt{mpJWU[l: 

Unw2ru f)bl4pnu.'i qnr6 mGbGp uqu-r hbt.n, br4rnr'l L. 
brrmr'l lfbl4pmu· 4qu-r : trrnr11 'lbl4PU hwUlmlj t lJrqrnLnqrw­
L4bu wljlllt"lt{ Lif)bflpGbrpG: U4bLr hw6wf\J oqUlwqn[16nt.d bG uqu 
hwuwl.jwflq[l hwlitt.'iwt.nwpwp L4Wf1qnt.f)JWU L. tuuwJn'lwlJwGmpJwG 
L4WU10wnm{: UqU-tJ hwt.'iwlfwrqnu.'i npL4bU hjluGwl.jwG qwqb[l oq­
t.nwqnp6t{mli bG wqnUl[) , pf)t{w6jlG[l L. wotuwoGjl bpl.jopupf1[! : 
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U6t1Jw6G~ brljopu~'lO 411rwnwljwG qwqwJpG t"uwnGmr'lGb­
rmu hwuwrt{mu t wubGwlJwru.nr pwrJ.w'lrrw : trp wJG Ulflt{mu t 
l.flwf)b~jlG, liwuwdp LnLOt{md t u~b[ipjl 2flWJjlG L. OWflL4WJpG Lflm­
Lbflnt.U : U6(uw6Gjl brljopujlfl[l um{nrwpwr oqUlwqnrot{nu.'i t 20%­
/19 PWflOfl (uUlnLJ3JnLGmu L. t.'ijlwJG pwgwnpl.j 'lbL4f?G[lnu:i' WJfl 
t"tJUlm~JmGjlg gwor : Umr t oGlJGnu.'i pwror wr'lJmuwt{bUlmf)Jwup· 
U1Wf1 pbp t.'iwGptGbf1jl , pnppnuGb[ljl , uGljbfljl woo flW'lWflbgGnrJ. hw­
l.jwt.'iwGptwJ~G hwUll.jnt.~JmGGbpnt{ : Uq'lbgm~Jmuo ujl pwGjl wG­
wbpnpwJpG dpl.jpnopqwGjlqdGbflp t{pw Qnt.Jg t UlWLpu, nr , pwgjl 
PQ~t{wojlli ubljnlUwgGblm qnronGjlg , wo(uw6GtJ brljoputJ'lr wnljw­
JnLPJnLU[l ubo pwGwljmpjwup 2nLfl L4W[lntGwl.jn'l UUU'lWUf)G!)pub­
flnLU wotuw~~411 Wr1W2Wgt.'iwG Wfl'lJnLUf?nLU Gt{wqbgGmt.'i t dptrer 
ppt{mpJnLU[l (pH) : Uo(uw6Gjl brl.joputJ'lr LWt{ Lnt.Oblllnt.PJnLU[l Gt{w­
qbgGmo t WJ'l qwqjl t.'inLb4nLLWJPU 6Gzmt.'io (uwnGnL[lflnLU, nro 
brpbuG wnw2wgGmt.'i t t.'iJ3brp~ Lflwf3b~jl «464nul» , nro ubrp~G 
hwUll.jwGjlzGbrm4 zwU1 GuwG t Lflwf3bpjl t{wljmmliwJrG hwt.'iwl.jwr­
qjlG : UJu trL.mJf)Q hwt{wuwrwljznt{mt.'i t Lflwpbpmo WJL qwqjl wt{b­
Lwgmont{, nrtJ 'lb(1[l unt{nrwpwr ljWU1Wf1nLO t wqnU1(1 : 

J2wGjl nr wqnUl[J pUGflUl t , ~h Wqf)nLU upbflpp qnLJUP L. 
ujlljpnopqwGpqdGbpp w6p t{pw , wqnUlp oqUlwqnr6mu[! Lflwpb­
pmt.'i, qwqwJrG (uwnGmr11o l9GbLmg wnw2, u~breo uzw4tLru 
WL4Whnt{mt.'i t . f)p~w6Gjl Wf1f1JnLUwt{bU1 t.'ibl.jmuwgmd, jluw wl.jU1p­
t{nrbG wqf)mt.'i t wGwbrnpwJjlG llr4rnorqwGjlquGbr~ qwrqwguwG 
4rw L. JnLflbfl[! L4WhL4wGmu topupf)wgnu.'ijlg: UqnUlp wt{bLr pwpor 
fuUlnLJ3JWG 'lGL4f?nLU wt{bLh hbzUl t L4WhL4wGbL qwqbrtJ (uwnumr'111 
t.'izUlwl.jwG PWrJ.W11flnLJ3JnLU[l, pwGjl nr wqnUltJ UnLb4nLLWJpU Q]G­
znt.O[! Lflwpbf)mll L. t.'ipGnLnf1ll1mu dnUlbgt{wo t hwt{wuwrwl.jznmp­
JWG 4r6wl.jjl: CwUl l.jwrunr t Gwu lilUlilbuwl.jwG qnronGo. nrm~­
hblilL. oqU1wqnr64n'1 OJmu qwqbrll hwobliwUlm~JWUp wqnlilG 
wt{bLil tdwG t : 

Cwlil UJ3brpGbfljl Lflw~bpwt{nruwG dwt.'iwGwlj wbpnpwJjlG 
uwGrtGbrjl wl.jlilpt{wguwG Wfl'lJmGpmo wGhrwobzU1 t rumuwlflbL 
Lipb!)pjl OpUjlflWQOWG L. Lfl~wguwG L4(1ngbuGb[ljl t{!)W wqf)n'l 
pf)t{woGjl wnl.jwJnLPJmGjlg : Uwl.jwJG nrnz '1GL4f?brmu, ortJGwl.j ' uujl 
Lflwpbpwt{nruwG dwuwGwl.j , f}f)t{woGp wnl.jwJnLf)JmGo wGhrwobzlil 
t : lclwru uujl qnLJGQ nrmzt{mu t GrwGmu ujlnqLnpjlGjl 
wnljWJnL~JWOp : UjlnqlnpjlGo Of?UP'lWUnu.'i t ~f}~w6G~ zunrhrt{ L. 
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4brwot.tnu.'i 4wn l.fwrutJp ogutJLitJnqLnptJutJ, nro LiutJu LilUJLtJU t 
qrw4r~ UJfllllWQt'lU LllbUQ, rG~Q Lj_~WJnLU t UflW pwrlintpjWU liwurG: 
ldpl.j_w6GI1 gw6r Liwuuwlfr 6uzuw(i r}bU.JQnLU oguplipnqlnptJuQ 
4brwol.j_nu.'i t LibmlipnqlnppGp, uur qmJGQ l}wnumli t Limq 
flWNUWljWfllitJfl, U. LitJu(l ~nrgumu t WUj(1WUQWJt'l0 mbupG m hwuo : 
UJ!l UJWLlllSwnnl.j_ Gwtuwmbul.j_mli t Ltlw~bpmli qwqwJru tuwnGmrllr 
pwf1wrwmpJmGmu pp4_wour uru~U. 80% UJwrmuwljmpJmu: 

Pwp~r tunGwt.!mpJmGo wbrnpGbfltJ, pnppnuwuG~brll qwp­
qwguwG hwuwp hwuwr,..tmu t pwrbGUJwum ur2wt.tww bl.j_ wJfl 
tunGwt.tmpJwu UJwJLiwGGbrmu qwrqwgn11 uwurtubrrg lib4o ~Lnu­
mrr'l~mu.'i pnlilntLtJCit'lmliu t: ~LnULnflPflllntli pnlilntLtJGtJmlitJ' tunGw-
4_mpJwG UjWJliwOGb[lntU w6n11 nrnz mbuw~Obr Cinflr:PtJ~wgl.j_w6 LitJ-
2WLI.wJpmu Ltlwpbpwt.!nruwu UjWJUWGGbrmu tJ Lj_tJ6wljtJ bG w6bL U. 
W[llllUJI)flbL pntjUb[l : <DwpbptJ ljwqlimli ppl.j_w6GtJ UW~W(11)W~Q 

G4wqbgGbLn4· ~P-r wlSQ ~r wrqbLwlfl.j_mu : StJLwUJrw :PrLbGbrmli 
L'inf1r~tJ~wg4w6 ur2w4WJflQ (?S%C02 I 25%N2). 8°C , ljwubgGmli t 
4 P-j1 E mbuwljtJ ljnf1lipg pnLJGtJ oL.wt.!nrmuu 17-40 or, bflp 
hwubuwmmu bG 4wljmnulwJrG Ltlwpbpwl.j_nr4.w6 ~rLbCibpr hbm: 

uwtuljrumli wqnLilwljuJu PP4r LU1Q utJzU1 oqmwqnr64bL t 
npUjbU htJuuwljwG UJW 2 U1UjWUp~ Lip2ng UjWLilflWULiltJ LiutJ WfllilWf)­
fllUUQUbpmu pnmmltJqur 4_mwGqtJ ljwnwLJ.wruwG hwuwr : Ubp opb­
pmu Gwmrrmur Qlnrr'lll oqLilwqnromuo u. 2bflUWUU1tJ6wutJ uwnb­
gmuo wubGwljwrU.nr GwtuwqqmzwljwG LitJ2ngGbru bG liuwlipbflQ­
Gbrmu pnLilmLtJGtJmli tJ ~nLJOr oU.w4nruwG f)bli: tunGUJ4mpJwG 
UJWJliwGGbrmu w6n11 liwurtubptJg bG OwU. 3brutJGrw tGpbrn­
QnLtJPtJQwO u. UbpnunGwu hr'lrn:PrLwG: 3brurGrw tG~brnpnLrPr­
pwJr w6r I)WUI)Wf1bgliwuo UUjWULilnLU bG gwor 2bruwumr6wGo . 
co2-o u. Gwmrrmur QLnrtJ'lr tuwnumr11o : 

UbrnunGwu htJflrn:PilLWJil mbuw~GbpQ mGwlj bG pwquwGwL 
uwnbg4w6 UJWJliwGGbrmu upbr4w6 LipbflQr WflLilWf)flwGpGbrmu: 

Uf1Jmuw4 4.3-mli GbpljwJwgLj_wo t mw4.wrr Liumu 3brur­
GtJw tupbflnQnLrPrEwJr L. UbpnlinGwu hllflrn:PrLwJr woo lilWflpbfl 
litJ2w 4_wjflbflntU: 

UGGI)wlipbrpGbp[l pwdwGLj_mli bG bflljnt tuupp zli~n'l (pwG-
2WflbrJ.bG, utJrq) U. ~zG~n'l (uwnbg4w6 ljbpwljf1WU1buw~Gbp, uw-
6mljGbp, omlj) : ~bGuwpwGwljwO uJmpwl.PntuwGwljmpjwG wljmtJ­
t.!mpJwlip WJU :PrqtmLnqrwUJbU wljmtJ4 Lipb[lpubrmu WU[IUI)hWLil 
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U1bf111 t mGbGmu qwqwt.PntuwGw~mpJmG. pp4_w6tJG l.JLwlibLmf (U­
pwGp WU2WU1nLU bG wotuwppm qwq, pwgtJ llflWGtJg, <<ZUiWilnlf)­
JWU» tJGmbGuf14mpJmuo lJlnl.Pntu4mli t upbflQP mbugpg L. mbuw­
~t-Jg , UJWhUJwGLiwG 2bruwumtJ6wGtJg: «Cu~n'l u. ~zG~nrp> upbrpubro 
lJlwpbpwLI.nrbLtlu qwqwJru Lir2w4WJflr PWf1WflflnLpJmuo twUJbu 
mwrpbr t. pwru liutJ Ltlwpbpw4nruwli dwuwGwt., oqmwqnpomu bG 
Lit-JG~U. 80-90% PP4w60t-J UjW[lntGwljmpjmO, ru4 pwpli upqr U. pwG-
2W!1bf1bGr lJlwpbpw4_nruwG dwuwuwlj ppl.j_w6GtJ LllwrmGwljmp­
JnLUQ 04_wqbg4mu t utJu~u. 3-8%-r : 
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UJ1JnLUW4 4.3 

Swl{w 11 ~ Liumli 3bl1u~u~w tO!}b11nEnL~!}~EWJ~ l.! Ub11nunuwu 
h~lll1n4>~LWJ~ w6Q L11WI1Pbl1 Li~2W4.WJ11bl1nLLi 

6 Cl c.. Cl CJ.....:. 
3 3 0 C.. N 

":J • -z 
Swl[wrr 

'0 Cl CJ 3 "-N UC\Q pH 
..c.. 3 5 -:TQ~ 

uru 
5 3"~ 3 0 ° ::::1 
3 .C":J OJ-

..C... N 
":J 3 3 ::::>9-c.. f"t> Do 
01 o 

126 0/100/0 0 
-2 

63 4_wl.jmmli 2.4 

98 0/100/0 0 
0 

49 4_wl.jmnul 4 .1 

Bbrururw 42 0/100/0 0 

tu~brnRnLr~ >6 2 
35 l[wl.jmmu 5.1 

rew 35 0/100/0 1.9 
5 

17 l[wl.jmmli 5.5 

10 0/100/0 3.4 
10 

5 l[wl.jmmli 4.0 

126 0/100/0 0 
-2 

63 l[wl.jmmd 1.0 

98 0/100/0 0 
0 

49 4_wl.jmmu 3.1 

Ubpnunliwu 42 0/100/0 0 
>6 2 l[wl.jmmli 3.0 

ht'Jifrn~rLw 35 
35 0/100/0 0 

5 
17 l[wl.jmmli 3.0 

10 0/100/0 3.8 
10 

5 4_wl.jmmli 5.8 

urumuw4 4.4-mli ubl14wJwgl{w6 bu L11WI1Pbl1 Li!}b11f?Ub11~ hwliw11 
uwtuwmbul{wo qwqwj~U U~2WLiWJ11~ PWf1Wfll1nL!}jnLUUb11(1: 
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Urumuw4 4.4 
Sw11pb11 U!}b11EUb11~ hwliw11 Owtuwmbul{wo qwqwJ~U Li~2Wl{WJI1~ 

p WJ'l Wfll1nL!} J nLUUb 11Q 
qwqwJ~U 

lJ!}bi1E~ LljWhlljwUuwu 
p w 11 w 1111 nL!} J mu (1 dwli4blllQ 

UUUflw Li!}b 11E (1 
l{lw!}b!}mli,% 

l]qlJ- unl{n11w4wu 
02 C02 N2 mli , U~2Wl{Wj-

zwpwf} jlnLLi, Ofl 
raw11Li Li~u 60 30 10 10-14 2-4 

lcl w 11Li 
mwl{lw4wom4 

30 40 30 12 6 

fl'lwu~11 
Li~(jll.! 99 - 60 45 

1 

4WI1Liln4>~L~ Li~(jll.! 99 - Li~(jll.! 10 
l~LljU 1 40 

4 W 114 W (j flW ~ (j b 11 
Li~(jll.! 99 - 45-100 3-5 

1 
lclr2lU~ Li~u 60 30 10 7 -

,wg 60 - 40 16 5 

UUh11·wdbzm t OzbL, n11 qwqwj~U Li~2Wl{WJ('l~ mn4nuwj~U 
LljWflnLUW4nL!}JWU l{lnl{lntunL!}JnLU(l 4wtul{w6 t Li[lq~ l.! pWU2W-
11bf1bU~ Ulbuw4~g . ~UllljbU Owl! U11WUg hwumuwgliwu WUU1~-

6wu~g : lcl!}l{WOU~ LljW(lnLUW4nL!}JWU Ul{wqbgmliQ l.! wotuw!}!}nL qw­
q~ LljW(lnLUW~nLJ:)JWU wl{bLWQnLU(l flWUf1Wf1bgUmli b(j Li11qb11~ hw­
umUwgmliQ, mzwgumu bu l{lwl{l4m!}JWU hwJmUl{bL(l, ul{wqbgumu 
bu hwumuwgliwuo mf1b4gnf1 E~Li~w4w0 nbw~g~wub11~ wrwqm!}­
JnLU(l. l UWJWO !}!}l{wo(j~ zwm gwO(l LljWflnLUw4m!}JWU dwliwuw~ 
Ulbf1~ t mubumu t!}wUnL~ l.! wgblllWLflbh~ll~ LinLb4nLLUbfl~ 4nLU1w­
~mli , n11~ LljWLilOwnnl{ pb11mli t wugwU4WL~ hnm t Wr2W2WUmu: 
Uw~WJU !}!}l{wou~ Libo LljWflnLUw4m!}JWU flblljf?nLU Li(lqb(l~ Li11w 
Wr2W2WUmli b(j Wj(ll{WOf?Ub11 l.! zw4wOw4wqnLJU ~bmbr: qwqwj~U 
Li~2wliwJfl~ (lUL1111nL!}JnLU(l , 4wtul{wo tuuonr~ mbuw4~g, ubr4wJwg­
l{w6 t wrumuw4 4.5-mli: 
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Urumuwl.j 4 .5 

qwqwJrG Lil12wt.lwJrr pwll.wrumlpJmGo· 4wtut.tw6 tuGanrr 
mbuwl.jpg 

ruuanrr mbuwlm qwqwJrG lit"J2Wt.lWJf111 PWil.Wiff"lnLPJnLGQ, % 

02 C02 N2 

().bGbm l.jnl.ju 5 3 92 

qn LlfbG lfb zb u 4 3 93 

UGmnGnt.ll.jw 1 3 96 

Sw[1pbf1 Lipbf1QUbf111 hwliw["l qwqwjpG lit"J2Wt.lWJf111 LWt.lW­
qmJG PWil.Wiff"lnLPJnLUQ wGhwmwl.jwG t: 

Unl)t"J~pl.jwgt.lw6 Lii12Wt.lWJf"ID n~ Lil1wJG Gt.lwqbgGmli t zG~w­
nmpjwG GnrliwG , mzwgGmli urqr hwumGwgmliQ , wJLh L4WZLnL4W­
Gmli t pnLJur hJmut.lw6QI1 htJLiGwl.jwG l.jwnmgt.lwOQQ l.t mn~mliQ 
zwm wt.lbLI1 b[1ljW[1 dwliwGwl.j, nrr W["ll)jnLGQQ Lil14rnpwJrG Gb["l­
tumduwG l)bli wt.lbLr LWt.l L4WZLnL4WGnLj3jnLGG t : 

UJu Lir2wt.lwJf1D hwliwrt.lmli t Lil3bf1QD Lj1~wgGn11. or4rn-
orqwGtJqliubrr wt'.iQ W[l<tblwl.jnll., pGm <tLtuwt.lnf1WL4bU L4WJOWGW­
t.lnf1t.lW6 t 1313Ltw6Gr gwor tummj3JWlip , QwGI1 nr COrl1 pwf10f1 
tummpjnLUQ Lj1wpbj3mli pwt.lwl.jwG QWUWI.jnLj3JWUp ~11 qn[16bLm n["I-

Ulbu hwl.jwur4rnpwJrG: 
qwqwJrG LitJ2wt.lwJf1nLU Lj1wj3bi3wt.lnrliwG dwliwGwlt, Ltwtu-

Ltw6 Lil3bf1QP mbuwltl19 ( <<2G~n11.» l.jwli «~zG~nll.» ), Lj1w13b13wt.lnruw G 
hwliw[l QULnf1nLU bG WJUL411ur Gjmj3bf1 , nrnGQ L4WhL4wGmli l.jwli 
l.jwrqwt.lnrmu bG qwqwJI1G Lil12wt.lwJf111 pwll.Wiff1nLI3JmGo: Vnlfr~r­
Ltwgt.two Lil12wt.lwJrmu Lj1wpb13wt.lnruwG dwuwGw4 Lil3bf1Qr Ulwh­
LllwGLiwG dwliltbmQ Lib6 uwuwlip l.jwtut.tw6 t Lj1w13b13wt.lnrliwG GJm-

1311 pwrl1brwJGnLI3JmGtJg: 
<Dwj3bi3wt.lnrliwG GJmpbf111 QGLnflnLpJmGQ pwG2Wf"lbll.bGtJ h 

Uf1<tl1 L4WhL4wGLiwG hwliw[l l.jwtut.lw6 t Uj3bf1QI1 «zG~wnmj3JWU» 
wrwqmj3J mGtJg , j3WLj1wGgbLtmlj3JmGtJg, qwqbrl1 hwGI)bUl j3WLj1wG­
gbLI1nLPJWG Gl.jwmliwlip l.t L4WhL4wGLiwG 2bruwuml1tiwGI1g : <Dw13b13l1 
pwLj1wGgbLI1m13JnLGQ COrr Gl.jwmuwlip twl.jwG GzwGwl.jmpJmG ~m­
GI1, QwGI1 nr w6tuw6Gr brltoQurlfP tummj3JmGQ Lj1w13b13r Gbrumli 
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L nLj3JnL Q 

faW11.WUj3WJI1G GjnLj3 
qwqwj3wlhwGgbLI1nL13JnLGQ, u2

/ t.t.'l)w J 
C02 02 Nz 

PE 1.8*10·1
( 5.5*1 o-n 2.5*10·1

( 

pp 7.0*10- ( 3.3*1 o-17 1.3*1 o-n 
PET/PE 1.1 *10-lf 2.0*10. 6.0*1 o· 
PET/PP 5.6*1 a· ' 1.4*10·18 4.0*10-lf 

PET 1.6*10-rn 4.0*10-W 1.2*10·1
( 

PET LibLnWil.WQ~w6 2.4·10· 1 ~ 5.0 .. 1 0=2° 1.5•1 o-zo 
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QwqwJrG ur2w4wJrmu t11wptpwl{nruwo d"wuwGwlj wl{tLr 
zwlll oqmwqnr6mu to LWLitlGWlllWJ/10 LWlllnl.jObr : <Dw~b~h ((.W­
lilnljGtrr) LjnzlilmpJmOo L. wurm~JmOo umwgl{mu bG n~ urwJG 
hwum [Jmptr 4/lrwnbtnl{, WJl OwL. oqmwqnr6bLn4 wnw~qwljw­
GmpJwG pwr~fl gmgwGrznl{ od"ml{wo UJnLrlitrGbr , tJUl.j t11wptp0t ­
rr qnflUwG hwuwr oqmwqnromu bO 6l.jmG LWLitlGwmGbfl: Urum­

uwlj 4 .7-mu Gbrl.JwJwgt.J.wo bO WJO h/lliGwljwG LWL~/lOwmGbru . n 
rnGp oqmwqn[lOl{mu tO qwqwj/10 utl2Wl{W)fli1LU tPW~tpwl{nruwO 
d"wt.'iwGwl.j: 

UfljnLUWl.j 4 .7 

Oqmwqnr6t.J.n'1 LWli/lOwmOtrr mbuwljGtro 

~bnuw~l.Lwt.J.nru.tnrt I 
un1lr~r4wgt.J.wo qwqwJrG 

41w~t~obr/1 owol.jm~wJrG 
Utl2Wt.J.WJf1nLU tPW~t~f1 

zbrmr hwuwr oqmwqnrot.J.nrt I 
2truw~L.wt.J.nrt.J.n11 ztrmtrr 

hwuwn oqmwqnrot.J.nrt 
6l.jmG LWlitlOwGmOtr 

ljlw~t~Gtr 

PA I PELD '-lnzm L. 4ruwl.jnzm 
Lwli r GwmOtr 

PA / PP PVC/PELD -
PET/ PELD PS/ PVDC/PELD 

PET/PVDC/PELD PP/EVAL!PP 

PET/ utm. I PELD PS/EVAL!PS/PELD 

OPAl ubm . I PE LD 
PET/ ALl PP 

CG~nfl t.'i~treGtrr t11w~tpwl{nrt.'iwG dwuwGwl.j oqmwqnr­
onLt.'i bG l.jnlip/10wgt.J.w6 , LWU/l(rwgl{wo l.L W!1lllWUflh~ Gjmpbfl , nrnOp 
Or r L. COz- r hwuwr mGbO mwrptr pwljlwOgtLrmpJmO: fawflli 
UJlllmrtOtrr 4lwpbpmu qwqwJrO ur2wt.twJrh UJWhUJwOt.'iwO hwuwr 
oqlilwqnromu bO oGmrwl.jwG -~wljlwOgtLr ~WflWOpGtr pwr~r 
~wt11wGgbLhm~Jwlip, C02-r L. 2rr qnLnrzhObrh 4Lw0tl{Otr : PwG-
2WflbflbG/1 L. urq/1 u/1 pwOtJ mbuwl.jOtrr hwuwr n(lUjbu [lUlllf1Wl.jwG­
~wt11wGgbL/1 tPW~b~Otr 4rrwnl{mu bG uwOnwowl.jnlill.jtO WUQ!~b­
rmt UJnLtlt.'ibrwJrG ~wflwG~Gbr: 
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YLWO/l~Otro. nrnOp llltflwflrnu.l bO Lflw~t~Jr Otrumu · u~tr ­
!?P hbm urwuro. oGmrnLu to l.jwJ"ut.J.wo GrwO/lg, ~b hG~UJrurmwr­
rtn t wOhrwd"bzm 4Lw0bL: Orf10wl.j , COr r 4LW0liw0 hwuwr oq­
mwqnronu:i bG wl.jmrt.J.wgt.J.w6 LflwJmw6mtu. MgO, hw0qw6 4rr. 
0 2-r 4LwGuwG hwuwr· ljlnzrwGuwo tnl.jw~. t~rLtor 4LwGuwo hw­
uwr· zrGwrwrwl.jwG l.jwt.J.r 41nzr. ~b0hLrt~rLurLr4nO L. WJ LO: QOm­
flGLnt.J. 4LwGf1~0trr PWflWtlflnL~JmOo L. ewOwl.jo· Ljwrn11 to2 noz­
qormnrbO 4wrqwt.J.nrtL qwqwJrO lif12wt.J.wJrr pwflw 11rm~1mo0 
Lwt.J. UJWJuwOOtr umbflobLnt.J.ljlw~t~r Obrumu: 

<Dw~b~wt.J.nruwG hwubuwmwpwp Onr mbuwl.jGbr to «wlj­
mrt.J. Lflw~b~Obf1(l »: POnL~wqrbGp «wl.jmrt.J. Lflw~t~Gbrr » mttuGnLn­
qtlwl.jwG uj"ubuwG. 

• <Dw~b~mu ~~t.J.w6rG Liwl.jwlJLWGnfl Q/lurwljwG Gjm~trr 
GbrumonLU, nrnOp ljlntuwqflmu bO ~~l{w6Gp hbm Lt Grw 
UJWJlmGwljm~JmOo hwugOnu:i Ot.J.wqwqmJGp: 'lrw hwuwr 
4rrwnmu to trl.jw~r oeur'14wu l.jwrpnOwm· l.jwlilwLrqw­
J/10 hwuwl.jwrqbr/1 htlll hWUWllltfl , rG~UjbU Gwl.L utl!lWflW­
orqwGwl.jwO L. n{ubmwflwljwG Ojm~br : 

• <Dw~t~mu woj"uw6Gp brl.jopu/1'1 Ullltf16nfl l.jwu uwl.jwl.jLW­
Onfl GJm~trr Obfllim6mu : 

• <Dwpbpmu t~rLtG/1 UJW!1nLGwl.jm~JW0 Ljwrqwl{nrmu opur­
'1W9n'1 Ojm~tr/1 Ljwu ublllWflW0(1qwOwl.jw0 urwguwG uw­
l.jwljlwOuwO oqGmpJwup : 

• <Dwpbpr Obrunu.'i t~wOnLr wu2wmmuo qnLnrzm mtupnl{, 
li/ll.jrn~LnrwJ/1 wrmwerO qwpqwguwG wrqb(.wl.jmu : 

• lunOwl{mpJwO l.jwrqwt.J.nrr{ /1 4hflwnmu : 
• LnLJu/14LwG/l{Otfl/14rrwnmu: 

• ~WOQWJ/10 UJillf> W02Wllln'1 . uptre/1 qnLJGQ UjWhUjWUnfl ~w­
flWGpObr/1 4rrwnmu: 

• ~wmml.j f>WflwG~Otrr l.Jrrwnnlu, nrnGp utJljflnWLPQWJtlG 
l{wnwrwGGt[lnLU Ljwrqwl{nrmu bG u~bflptl lllWQwgmuo: 

«Ul.jmrt.J. ljlw~bpOtr/1» rwwl.jwO l.L pwgwuwl.jwG wqflbgm~­
JmOGbro Gb(1l.jWJWgl{w6 to wrunLUwl.j 4 .8-mu: 
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U'1JnLUW4 4.8 

«U4m~4 t.PwpbpGbJ1~» rww4wG u pwgwuwl.jwG wqf1bgmpJmGGbJ1 
~rw4wG Pwgwuw4wG 

1 

U~bflQll 
tflw~b~wLl 
n-rmliQ 
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wqf1bgmpJmGGbr wqf1bgmpJmGGbr 
2 3 

U~br£11 l.J1Wf1q, pwquw-
4n'1uwGr mbuwGbLjlm~­
JnLGQ, npQ LW4 Gbr4wJwg­
Gmli t u~bflQP hwm4w­
G)1zGI:iro 

U~bfl211 [!Uf1WhWUnLfl 
nrw4Q pWfl0[1 t: 4l!l[1W­
l!lWO li~bflQUbJ1Q w4bL~ 
hbzm t wnwGoGwgGbL, 
qmw4wr hwm4m~JmG­
Gbf1Q l.J1Whl.J1wG4mli bG 
JnL'1bJ1~ . Lt~mwu~GGbr~ 
ogujlf1wguwG · 4wGtuuwG 
zGnrhr4. u~4rnorqwGr­
quGbrr w6[! WflqbLW4 -
4mli t , nr~ zGnrhr4 u~br-
2~ l.J1Whl.J1wGuwG dwli4b­
mo ubowGmu t 50 -
400%- n4 

<Dw~b~~ 6w4WLQ lib­
owGmu t u gm­
gwflflliwG crwuwGw4 
w4bLP UbO l!lWflWOQ 
t qrwttmu, 4bLwGmu 
bG tflntuwf1J1UWU qQ­
GbrQ: ~rw4wG hwm-
4m~JmGGbro nr~mu 
bG, bflp t.Pw~b~Q 
ow44mli t 4wli pwg-
ttmu 

U~bflQ~ Wl.J1Whn4m~­
JnLUQ 11bn Lrn4rG 
WULilWLilLlWO ~t 

1 2 3 

UnwGoGw l2~li~w4wG l.J1Whl.J1WUn'1W- Swrpbfl lipbflQGbfl 
hwm4mp- 4w0 li~S?ngGbJ1~ oq- l.J1WhWUS?nLU bG 
JmGGbJ1 mwqnromuo 4wrn'1 t ~flbGg wnwGoGwhw-

4r6wm4bL 4wli QUflhwG- mm4 qwqwJ~U li~-

flWl.J1GU f1Wf1Wflbg4bL 2WLlWJflQ l.L liwuGw-
q~mwgttwo uwrew-
LtnrmliQ 

t4nGnli~- 'Tlwhl.J1wGliwG dwli~bm~ U6mli bG qGI:iJ1Q 
4w bfl4WflWQnLUQ ~fl6Wl!lnLU 

t 4J~GwGuw~wG 4nrmum-
Gl:iro: QGbfl~ pwztumuo 
4r6wmttmu t l:ir4wr 6w-
G Wl.J1WflhUbJ1n4 wGhrw-
crbzm w4bLil ell~ wnw-
QmliGI:irll zunrhll4 

4.3. ~wlfwCibtu~! lflwpbpwl[npnul 

<Dw~b~w4nruwG mbtuGnLnq~wJ~ pGwqwLtwnmu Gbr4w­
Jmliu ubo qwrqwgmu t umwgbL UUUf1WU~bflQ~ hw4wGbtu~~ tflw~b­
~w4nrmuo: UJu mbtuGnLnq~wG LWJGnrbG 4~rwn4mli t WJUl.J1~U~ hb­
'1nL4 u~bflQUbfljl hwUWfl, ~U~l.J1bU , Ofl~Gw4 . 4wpQ, 4wpGwj~G UjnL­
~bro u tuwnGnLflf1UbflQ, ubflQ, Jnqmfll!lQ , hJnq~bflQ , unmuGbflQ , 4bm­
Lml.J1Gbf1Q l.L wnG: 1w4wGbtu~~ brtwGw~n4 bG t.Pw~b~w4nrmu ~w~jl 
l.L 4w~Gwu~bflQGbrr w4bL~ gwG 65, hJm~bfl~ 25%-o: 

UGGflwlipbflQP hw~wGbtu~~ tflw~bpwLtnruwG wnw4bL mw-
rwottwo utubuwG PW'14wgwo t bflbQ tPnLL~g · 

• lflw~b~w4nrn'1 UJm~~ umbfl~Lwgmu, 
• UUUf1WUpbf1QP S?bflUWj~G uzw4mli, 
• t.Pw~b~w4nrmli l.L t.Pwpb~~ 4Ggmu: 

1w4wGbtur~ t.Pw~bpwLtnruwG dwuwGw4 u~bfl2Q l.L t.Pw~b~Q 
umbr~Lwg4mli bG wnwGojlG -wnwGo~G . WJGmhbml.L t.Pwpb~Q L94mli 
t li~bren4 l.L pwdGbOflWfl4mli Ul!lbfl~L U~S?WLlWJflnLU, QUfl nrmu, 

57 



Uflpwprptirl) Ub2 Lfl~t{mu t UUlbflrL Or) ' hbrvu~r mctbl"l zrpbflnt{, 
WJGmhbUlL. WJU UWQflt{mu t tunqwGw~nt{: UJU b!"lwGw~G oqUlw­
qnf16t{mu t urwJ[I nf1ll.jbU OOWUr)W~ ur2ng nrurw~wG ~wu 2bfl­
UWJrG uUlbflrLwguwG ctwuwGw~: 

fiwowqWJJlOLil: nLLUlflW~WflUrfl L. nLLLnflWUWGmzw~wqnLJU 
6wnwqwwGbf1nt{ 6wnwqwwmuo ~rflwnt{mu t umt{WflWPI"lPb mw­
flWJr L. pwctw~Gbflr oqUlwqnf16UwG ctwuwGw~: UJu b!"lwuw~G Wflfl­
JnLGwt{bm t urwJG nrurw~wG UUlbflrLwguwG hbLn hwuwLnbl"l 
~rflwnuwu ctwuwGw~: 

ltmlppGwgL[w6' umtpplwgnulo ~rflwnt{mu t pwctw~Gbflr 
ll.jWl11flWUlJ1UWU hWUWfl oqUlwqnf164nl"l UflPWPrPbl"lr L. ULnt{WflW­
PI"lPb LnWflWJr uzwljuwG ctwuwGw~: UUlbflrlwguwG WJU b!"lwGw~r 
ctwuwGw~ oqUlwqnf16t{mu t 211w6Gr L4bf1onurf1o· nLLUlflW­
uwGmzw~wqmJG 6wnwqwJpUbflr hbUl, ~wu nLLUlflWOWJUWJrG 
t{wGGwu· nLLUlflWUwGmzw~wqnLJG 6wnwqwJpGbflr hbm: UUlbflr­
LwguwG Gzt{w6 ubpnf1Gbflr9 wnwt{bL LWJG UlWf1w6mu t umwgbL 
Qrurw~wG ULnbflrLwguwG bi"\WUW~Q · 2f1W6Gr ll.jbflOQUrflr (H202) 
LnL6mn~Gbflr oqmwqnf16munt{: 

<Dwpbpwt{nf1UWU WJU bi"\WUW~[! ~rf1WI1t{mu t «SbUlflW 
L4W~», «Pflr~ ll.jw~» . «nLLUlflW L4W~», «Sbmflw Pflr~ wubll.jmr~» 
mrl4r LflwpbpGbflnLU ~wpGwupbflQUbflr, rG~ll.jbU GwL. L4LWULnUWU­
UWJb pwctw~Gbflr L. urwGqWUJW oqUlwqnf16UWG Wfl~l"lbflr Ub2 
Jnqmf1mr. wl"ll.uGflbflr L. wJLGr Lflwpbpwt{nf1uwG hwuwf1: 

4.bf12rG ctwuwGw~Gbflu ~rflwnt{mu t GwL. Lflwpbpwt{nfluwG 
Gnfl bi"\WUW~ · «bfl~w~r» UlWflW obnGWfl~nLPJWU Gbflumu' ur 
obnGWfl~nLpJmGrg UJnLUQ L. hwUWflW~W~wG uGGflr gwGgmu 
upbflQGbflr mbl"lwlflnjuuwG hwuwf1: Umll.lrur Lflwpbpwt{nf1muo 
PWI"l~Wgw6 t PWflWlj Lflwpbprg. nf1rG ljWf16flnLPJnLU hWI"lnflr)bLnL 
[llJ..lWUlW~nt{ WJU Ulbi"\Wt{nflt{nLU t qn4>f1nUUlt{Wf1WPI"\Pr9 ll.jWUl­
flWUUlt{w6 wfl~l"lr Ulbunml. ~nGUlbJGbflr Ljwu Ulw~wnr ub2: 1.5 L. 
wt{bLr 6wt{wLnt{ LflwpbpG oqmwqnf16t{mu t urwJG ub~ wGqwu, ru~ 
umt{WflWPI"lPb ~nGmbJGbflQ (1000L L. wt{bL 6wt{wLnt.!) oqmwqnf16-
t{mu t pwquw~r : 

~bl"lm~ uGGr)wupbflQGr hw~wGbtur~ Lflwpbpwt{nf1mu t GwL. 
«4nuprpLn~»-o (qbf1uwGwljwG 4>rf1uw): 4wpGwupbf1QGbflr9 pwgr. 
«4nuprpLn~» Lflwpbpr ub2 ~wflbLr t L9GbL qrur, ~qwqwt{nf1t{w6 
hwGnwJrG 2nLf1, hJmpbfl L. WJLG: UJu Lflwpbpwt{nf1uwGo pGnf1nz 
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wnw4.btmpJmGo Lflwpbpw4_npliwG 4_bpL.tl Liwumli ag4_w6 (I)W­
l11WJ14 ) 6w4_wttl wnl.jWJnLPJnLGG t (5-70Lit lllW(ln'l.nLPJWlip) OQLilW­
qnp6mlitlg wnw2 wGhpwctbzlllnLPJWG l)bummli Lflwpbpw4_npliwG 

~wpmGwl.jmpJmGo pwlflwhwrbtm hwliwp: 
1wl.jwGbtl.Jtl~ Lflwpbpw4_npmliQ pmJL t lllwtru uGGI)wlipbpQtl 

opqwGntb~lllt14 L. hwliwJtlG pGmpwqpbpQ ~wh1..4wGbt qqwtrnrbG 
bpl.jwp , gwG un4_npwl.jwG ~WJLiwGGbpmli GpwGg Lflwpbpw4_npliwG 
l)b~gmli : LJpbpQtl pwctGb6pwpmlitlg wnw2 l.jwlllwp4.n'l. Gpw 2br­
LiwJtlG Lizwl.jmlio hGwpw4_npmpJmG t uwtru wqwl114.bL 4_Gwuwl.jwp 
Litll.JrnopqwGpqliGbptlg, npnGQ wql)mli bG Lflwpbpw4_npliwG L4W(lnL­
Gwl.jmpJWG ~wh~wG4_w6mpJwG 4.rw: 

Cml.jwjwl.jwG hwpwpbpmpJmGGbptl L4WJLiwGGbpmli Lflwpb-
pw4_npliwG hwl.jwGbtl.Jtl~ lllbtl.JGntnqpwG hwliwp4_mli t wnw2wl)bli L. 
hwpliwr zwlll LipbpgGbrtl hwliwr (hwllll.jW1..4bu hb'l.ml.J), gwGtl nr 
pnLJL t lllWttlu tm6bt l.jwpGwlipbpgGbptl , n~ wtl.JnhntWJtlG tl.JlipwGb­
fltl , pbpL. qpGpGbpp L. WJL hb'l.ml.J lipbpgGbpp W(llllWI)(lnLpJWU, L4Wh· 
~wGLiwG , lllb'l.wlflntl.JliwG L. tlpwgliwG hwliWLPil t1-JG11tl11GbpQ : 

4.4. <J>wpbpwijnrmul 2bf11lw4o4ltn'1. pw'l.wliplibflnll 

~bpliwl.j6Ljmlio Lflwpbpw4_npliwG wnw4.bt hwpt~wr L. tuGw­
Jn'l.wl.JwG b'l.wGwl.jGbptlg Libl.jG t: nr~bu 2bJlliwl.j6l.j4_n'l. pw11.wGpGbp 
oqlllwqnr6mli bG Libl.j L. bpl.jm wnwGggwl.Jn'l.LiGnpnz4.n'l. pw'l.wGp­
GbJlQ, npnGQ l.jwpn'l. bG l.Jr6wl114.bt lllWQwguwG ctwliwGwl.j L. 
GnLJGru4 WJI) 11b~gmli tl.Jplll h~4.bt rrbGg Lib2 Lflwpbpw4_np4_w6 
rrtrrG: rGctbGbpwl.jwG ~rwl.Jlllpl.JwJmli LJ6LJ4.n'l. pw11.wGpGbp bG 
hwliwp4_mli WJG pW'l.WGpGbpQ, npnGQ octl114_w6 bG Lj6l.jliwG pWJ1~(1 
(LipG ~ L. 50% L. w4.bttl) mGwl.jmpJWUP L. oqlllwqnr64_mli bG lllW(lpbp 
wplllwl)pwGgGbptl Lflwpbpw4_npuwG hwliwp : 

U4_wGI)wl.jwG Lflwpbpw4_npn'l. pw11.wGpGbpp hblll hwubuw­
lllWO, 2bpuwl.j6l.j4.n'l. pw11.wGpGbpp wnw4.bLnLPJmGGbppg t Lflwpb­
pw4_npliwG 6w4.wttl Lflngpwgmlio wuwwGgtlG tl.Jtllll h~LiwG hwz4.t1G, 
pw11.wGpGbptl hwlibliwlilwpwp LflnQ(l gwzo: ~bpliwl.j6l.j4.n'l. pw­
'l.WGpGbpmli Lflwpbpw4_nrmlio hw6wtu w4.bLP tctwG L. hw6btP 
WJllllWQtlG lilbugn4_ t trGmli , QWG un4_nrwl.jwG Ul114_W(1WP'l.Pb 
wrl.J'l.o : <Dwpbpw4_npliwG WJU lllbuwl.jo npnzwl.jp wnw4.btmpJmGGbJl 
t lilwtru· LiwGrwGJmptl gwGwl.jtl L. wnL.lilfltl upwhmli WL4JlWGQP 
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QJlW4.w6 Liwl.jbpbutl l.jp6wlllmli Gpw tlpwgliwGo qmqoGpwg: <Dwpb­
pw4_npmlio 2bJlliwl.j6l.j4.n'l. PW'l.WGF>Gbpnu1 ~W2lll~wGmli t WL4-
pwGQQ 2(12Wl.Jw Lip2w4.wJilp wql)bgmpJmGpg : 

~bpliwl.j6l.j4.n'l. PW'l.WGpGbpQ oqlllwqnp64_mli bG pwqliwqwG 
uGGI)wlipbpQGbpp, pwGLjwGbpp , zzbpp Lflwpbpw4_npliwG hwuwr : 
~bpuwl.j6l.j4.n'1 pw11.wGpGbpp Lib2 Lflwpbpw4_npliwG hGwrw4.nr 
lllwppbJlwl.jGbpo l.jwrn'l. bG L4WJLiwGwl.jwGnpbG pwctwG4_bt bpbQ 
hpliGwl.jwG tl.Jlipbpp' hWLilWJpG, tl.JlipWJtlG L. zlllwpbtWJtlG Lflwpbpw­
l~npmli : 

1. 1WlllWJpG Lflwpbpw4_npmli (wJG wG4_wGmli bG hWLilWJtlG 
l.jwli wGhwlllwl.jwG). JmrwgwGnmr wnwG~r,G W(llllWI)(lWGQ 
Lflwpbpw4_np4_mli t J3W'l.WUF>n4.. nro l.j6l.jmlitlg hbllln UD(lllln­
rt.G 4L4~nLLi t LUL4(1WUQpG' 4r4Gbtn4. Gpw LjnGlJpqmpwgpwG: 

2. h.JlipwJpG Lflwpbpw4_npmu. Gw~wL4bu l.jnliujtbl.jlllw4_np4.mli 
t Lip gwGp GliwGwlllbuwl.j l.jwt) lllW(lpbp lllbuwl.jp W(llllWI)­
rwGgGbp, nrnGg, pG~L4bU L. hwlilwjpG Lflwpbpw4_npuwG 
l')bL4QnLLi, Lflwpbpw4_np4_mli bG PW'l.WGpp Lib2, nrr l.j6Ljmlipg 
hbllln ulllwg4_mu t tl.Jplll Lflwpbp: <Dwpbpw4_npmlitJ l.jw­
l11W(14_mli t Lipw]G PW'l.WGptl Lib2 l.jwu oqlllwqnp64_mli t wr­
lllWI)(lWGQp hwlllml.j lllWl.jl)p(lGbpmli Gw~w1..4bu I)Wuw4_nr­
LiwG l)bL4Qmll: <Dwpbpw4.nrliwG WJU b11.wGwl.jo Ljwpn11. t 
OQLil.Wqn[164_bL nr1..4bu lll(lWUUL4n(llllWJpG lllW(lW: 

3. ClllwpbLWJpG (l)wpuwl.jwjpG) Lflwpbpw4_npmli. Ljnztn L4Wlll· 
4_wGI)wGp 4_pw t1p QWGp 2W(1Qn4_ I)WUW4_np4_nu1 bG W(llllWI)­
(lWUQUb(lQ (lllnL4rwl.jGbp, wrl.J'l.b(l, pwGLjwGbpn4_, zzbpn4_ 
4_w6wnwrl.J'l.b(l L. WJtG) , npnGg 4_bpL.pg 6w6l.j4_mli bG 2brliw-
4o644.n'l. PW'l.WGppg L4Wlll(lWULil4_w6 6w6l.jngn4. L. l11Jl4.mli 
bG pmGbLWJpG 4_wnwpwGpG : 46Ljmupg hbllln ulllwg4_mu t 
l.jnliL4wl.Jlll I)Wpuwl.j, nrtJ hbzlllmpJwlip LjwrbLP t 
l1l b '1 wlfl ntl.Jb L wupwp~p~ Wlll (1WUUL4n(ll11W J pG u tl2ngGb rn4_: 
'lwpuwl.jwjpG Lflwpbpw4_npmlio W(llllWI)(lWGQGbpp tnpwGu­
L4n(llllWJtlG Lflwpbpw4_npliwG ctwliwGwl.jwl.jpg L. hbnwGl.jw­
(lWJpG bll.WGwl.j t: 

~bpliwl.j6Lj4.n'l. pw11.wGpGb(lQ l.jwrn'l. bG L4Wl11(1Wutn4_bt pJm­
(lb'l.wQn'l. L4nLPOLb4JpGpg (LOPE, HOPE, PP) , 4.rGrtwQblllWLilp hblll 
tprLtGr hwliwlllb'l.mupg, L4nLr4.rGrteLnrrllr9 (PVC), L4nLrulllppn­
LP9 (PS) , Ljwm~ml.jr hrl)(lOQLnrrllrQ . L4nLrwlipl)pg: raw'l.wGpGbpp 
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:Pt'lql14w.Qt'lt.'ll1w4wG l.t 2Whwqnp6n'l.W4WG hWLn4nL~JmGObpQ ~WJ­
t.'lwGwt.lnrt.lw6 bG 4rrwnt.ln'l. ~nLI'llibpr .Qrt.'lrw4wO pGnLJ~nt.l l.t 
4n'l.L'iGnpn2L'lwO wuLntHSwGnt.l: 

~bpt.'lw464t.ln'l. ~w'l.wG~Gbpl'l 4wpl.tnp p0m~wqpbf1119 bG hw­
t.'lwpt.lmt.'l 464t.'iw0 wuLnl16w0[! (464t.'iwG qnp6w4r9[~) l.t 464t.'iwG 
LWflmt.'ln: 464t.'lwG wuLnr6wGQ pGm~wqrt.lmt.'l t 464mt.'lrg wnw2 l.t 
hbLnn GL'lnt211 qOwJI10 !WLtlbJ111 hwpwpbflnL~JWllp l.t nrn24mt.'i t 
hbLnl.tJWL pwGwol.tnt.l· 

tugp=(1-o. /a 0)x 100%, 

npLnb'l. ao-G l.t a -0 Gt.'lm211 tr4wrm~JmGG t 464mt.'it'lg wnw2 l.t 
hbLnn: 
464t.'iw0 LW!lnLll[! L'lt'lG~l.t nrn2w411 2bllllWULn!16w0 LnW.QWgObLnL 

'1Gl.4QnLll 4n'l.L'iGnrn24WO Gjm~mt.'l WI1W2WQn'l. LWrmt.'lO t : UjG nrn2-
t.lmt.'l t hbLnl.tJWL pwOwol.tnt.l· 

hgp=P/S, t.'}'l)w 

npLnb'l. P-0 464t.'lw0 dwt.'lw0w4 wnw2wgn'l. 611q0 t , 
S-o· 464mt.'lt'lg hbLnn GL'lm211 bf14WJOW4wG 4Lnf14WO.Qt'l t.'lw4b-

pb U[! : 
464t.'iwG Lwrmt.'lo 4wtut.lw6 t ~w11.wG~r LnwQwgt.'lwO 2bpt.'lwuLnl1-

6wGI1g l.t Lnl.tn'l.nL~JmOt'lg : np.QwO gwop t 464t.'iwG 2bflllWULn!16w0Q, 
WJU.QWG bfl4Wf1 dwt.'lwGw4 t ~whwG2t.lmt.'l ~W'l.WG~I'l 464t.'iwG 
hwt.'lwp: Pwpop 2Gf1llWULn!16wOGbpmt.'l 464t.'lwG 'lb~.Qmt.'l 464t.'lw0 
hwt.'lwp 4~whwG2t.ll1 wGC12wG dwt.'iwGw4: 464mt.'lt'lg hbLnn ~W'l.WG~I'l 
wt.'lpm~JmOo t.'ll'l 1211~ ~w4wumt.'l t, uw4wJG Ltlw~b~wt.lnrt.'lwO wt.'lpn'l.-
2W4wGm~JWO w~whnt.lt.'lwG hwt.'lwp t.'lGmt.'l t pwt.lwpwp: 

n! lito .QWGw4nt.l hWLnWJI10 WflLnW'l(lWG.Qt'l , op!1Gw4' hwgwpmL-
4b'l.bG!1 , ~n~OI'l t.'lut'l , wbpnqnLWJI10 pwlnOGbpl'l , hm2w04bf1WJI10 hw­
t.lw.Qw6mGbfll1 Ltlw~b~wt.lnpt.'lwG hwt.'lwp oqLnwqnp6t.lmt.'l bG 20-50 
li4t.'l hWULnnL~JWllp ~WflWG~Ob(l, tut.'lpwJI10 Ltlw~b~wt.lnpt.'iwO hwt.'iw(l 
QULnpt.lmt.'i bO 5~100 li4t.'i hWULnnL~JWllp ~W'l.W0~0bp, ru4 LnW4'1rf1-
Gbpt'l t.lpw Ltlw~b~wt.lnpt.'lwO {'1WJ1UW4WJI1G Ltlw~b13wt.lnpmt.'l) hw­
t.'lwp· 100-250 t.'l4t.'i hwuLnnL~Jwt.'lp ~w'l.wO~Obp : Urumuw4 4.9-nul 
pbpt.lw6 bO npn2 2b(lt.'lw464t.ln'l. ~WflWG~Gbpt'l ht'lt.'lGw4wG hwlll4nt~­
JnLG0bpQ: 
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Urumuw4 4.9 
WLn 4 GOb nL~JnL ro: 

CJ c.JO 
"=' o3u CJ 

CJ 
-' 0 

r::::. 0 0 
c: 3 "=' 0 0 3 

J.:J 3 3 
r::::. 0 '0 r::::. . 3'0 

"::::! 3 3 3.r::::.C:~ 
.c. :g.:g~ "='S-:::r'3 "=' .c. 
_, -~~ ~::~3o 0150 
c: -o s 0~ ~ ::J 0 

E'" ~ ::J 3 -o3CIL3 3 3 J'O.O":) 

3 "=' r::::.ClL3 ~"=' 
~ .1J r::::. 
-o ..L:J 3 't:l 
.:r CJ-5-

..L:J 
CJ 

PELD 15-50 0.3-3.5 120-150 150-200 

pp 70-80 2.0-4.0 150-230 175-200 

PVC 50-70 1.0-2 .0 110-155 135-175 

PC 40-60 0.7-4.0 130-160 120-150 

tu4W~Lb0 30-50 1.0-2.5 100-150 180-250 

4.5. <J>wpt;pwLf.nrmui c\qLf.n'l. PW'l.WCipCitnnLf. 

4.br211G dwt.'lw0w40bpmt.'l t.'lbo Lnwpwomt.'l t uLnwgbL Ltlw~b~w­
t.lnrmt.'lo oqt.lnfl ~WflWO~Gbpmt.'l (ULn(lGLn! ~W'1WG~Gbp) : UUU-mt.'l 
ULnflbLn~ ~W'l.WG~ObpO oqLnwqnpomt.'l bG wt.lbLI'l.QWU 30 LnWJ111 ru4 
tt.lrnU1WJmt.'l· t.'lnLn 25 Lnwpr: ' 

~qt.ln11 ~W'l.WO~Gbro hl1t.'lGw4w0mt.'l oqLnwqnp6t.lmt.'l bO hb­
Lnl.tJWL '1GU1.Qbf1mt.'l' 

• 6112Ln ol.tr pbnGbrr Ltlw~bj3Gbpl1 wt.'lpwgmt.'l, 
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• SwQwguwG GljwLnuwup qqwJmG wrLnwllrwGQf'l Ltlwpb­
pwLtnrmu, 

• 'Tlwhll.lwGuwG l.t Lnbf'lwLtlntuuwG ll.lrngbumu /lJLnwgnrt 
W/lUlWilrwGpp Ltlwpbpwt.lnrmu : 

~qt.lnrt PWrtWGpGb/lnLU Ltlwpbpwt.ln!lllwG wnwLtbtmpJmG­
GbrQ 2brtlwlj6ljt.lnrt PWf'lWGpGbrmu LtlwpbpwLtnrliwG hwtlbuw­
LnnLJ3JWUp hbUll.tJWLG bG' 

• tGbrqf'lwJtt tuGwJnrtnLpJmG (lj6ljuwG tugmu qnr6nf1mp­
JWG pwgwljwjmpjmG) lijWhwG2t.lmtl bG wLl.bLr ll.IW/lq 
uwrgwt.jnrmuGb/l, wLtbtf'l ll.IW4wu dwuwGwlj Lt ~r ll.IW­
hwG2t.lmli LnW(?wgmu . 

• Gjmpp tuGwjnf1mpJmG (wt.lbtf'l pwrwlj PWrtwGpGbrjl 
oqLnwqnromu) , 

• WflUlWfl.flWljWG Uw4bflbUjl /1JGwjnf1nLpjnLU , 
• uLnwG11wrU1 LWJGmpJwG pwf1WGf}jl oqLnwqnr6mu , 
• Llr4Gwljr pwf1wGpjl oqLnwqnromu (Gwtuwll.lbu 2t:;ruw-

464t.lnrt pwrtwGpGbrmu Ltlwpbpwt.Inrt.Iwo, pbnGbrnt.l 
Lnwlj llf'lflGbflf'l Ow6LjuwG hGwrwt.lnrmpjnr.G tumuwLtlb­
tnt.l wnwGaf'lG Ltlwpbj:)Gbrr pwrtwGpGbrf'l bnw4gnwjlg 
Ljwu LWUpGwgmtlpg): 

~qt.lnf'l pwrtwupGbrr 4wrl.tnr pumpwqrbrrg bG hwuwrt.lmtl 
aquwG qnr6wljjlgo. WJU pGmpwqrt.lmu t aqmujlg WI1W2 l.t hbUln 
GlinLzjl q6wjjlu ~wLtlbrr hwrwpbflnLPJWUp l.t nrmzLtmu t hbLnl.tJWL 
pwGwol.tnLt· 

E=(a/a0 -1)x100% 
nrUlbr}-ao-G l.t a-G Gumzr br4wrmpjmGG bG aqmupg WI1W2lt hbLnn : 

ULnfl~U11 PWf'lWGpGbrh l.tu llh wnwt.lbtmpJmGG WJG t, nr Grw 
zbf1Ulbflll r11wr hbLn z4lt.lbtm rtbll.lpmll hlijmuo ~r l.llwhwu2nul 
~f'lQuuwG Lrwgmgp~ ur2ngGbr: Q.nr6GwljwGmll WJU brljm 
brtwGwljGbro n~ llf'lwJG urgnul, WJL!..t lflWQUnLU bG llf'llijwGg: UjG 
fl.bll.IQnLll , bflp llnLnwt.lnrwl.llbu lljlwLnbuwlj pbnGbrnt.l UlWljfl.hrGbflh 
LtlwpbpwLtnrmuubr[l UUlWQLl.mll bG pwLtwljwG ub6 jlGLnbf14.WLn4. 
GwtuoGLnrbtr bG aqt.ln11 pwrtwGpubro: swrpbr ~wLtlbrh pbnGbrr ' 
fl.Gl11J?mli GwtuoGLnflbLil t 2brliwlj6Ljt.lnrt f}WrtwGpGbrnul Ltlwpbpw­
t.lnrmuo: 
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~qt.lnrt pwf1wGpGbrQ WflUlWfl.fH.lmu bG gwo11 jlJLnmpJwlip unrJ.r­
:Pr4wg4.w6 lllntrtPiltbGrg . q6wJrG lllnthtPrtbGf'lg, L4ntll4.rurwtnrr-
11f'lg, 4.flGfltfll1bGQtnrllllll pnGnubrGbrf'l hwllwlllntf'ltlbrGbrhg: 

UnUl 30 UlWflf'l t' ll.ILWULnf14wJjlG liJntfl4.j1GflLQlnf1flllWJpG Ltlwpb­
pwt.lnrnrt pwrtwGpGbro (PVC) hwuwrt.Inul bG WJG hpuGwljwG Lip-
2nQQ, nrG wrqbtwljmu t uuwupbf1QGbrmli, ljwpuwupbflQGbrmu l.t 
WJL uGGqwlipb[lQGbrmll ujllmnorqwGjlquGb!lfl qw,qwgmuo: rrbug 
hwLnljmpjmGGb!lll zGn!lht't4. UUl/lbUl~ PWrtWGpGb!lO huljwjwljwG UlW­
/lWOnLU bG UUlWQbt. QWUf'l nr 11J1WUj? LWLl bG hWUW!14.nLU pG~ll.lbU 
unu.Ljb,uwrljbUlUb/lnLU PWflU upb[1QUbl1114'lwpbpw4.npt.'huG , WJUUjbU 
tL hwuw,wljwljwG uGG11h LjwquwljbflliJnLpJmGGbrmli l.t UlUWJilG 
ll.IWJllwGGbpmll LLjWhLLjwGllwG hwllw11: Pw110f1 011w- l.t tunGwt.{w­
wGpwLtlwGgbtllmpJwG zGnrhtl4. liJlWUUlf'l:Pjlljwgt{w6 PVC pwr}wGp­
Gb!lO wnwLtbtwqnLJGu UJWhUJwGmu bG upbpgGbpp PW!llinLpJmGo: 
UJU Gjmpb/ln4. wztuwLnbLtJU WUjWhn4.4.nul t ttJwpbpw4.nrmf1 ubpb­
GwGbrjl wz/1JwLnwGQj1 ub6 wrwqmpJmG, nrG qqwtr ~w4lm~ 4116w­
Lnmli t W!1LnWr}f1nLpJwG 6wtuubro : UJu pwrtwGpGbrG mGbG pw-
41wGgj1LjmpJwG PW!10f1 WUUlpowG , oljmG bG , ljwjmG bG 4.Gwu-
4.w6QGb!1)1 uljwLnuwlip l.t hbzLnmpJWUp 2bf1llwbnwljg4.mu bG: 

1wuwrwljwljwG uGGqjl abnGwflljnLpJmGGb[lf'l l.t LjbGgWflWJjlG 
Gll.IWUlWLjGbrr hwuwr W/lUlWI'fflLlnLU bG w4.btll pw,wlj PWf'lWGpGb!l 
LLILWUU1f'l:Pr4~Lnnllr 1211~ UJW!lmGwljmpJwlip, n11nGQ odll14.wo bG 
Ll.b!lQ Gz4.w6 pntnr wnw4.btmpJmGGbrln4.: UnwLl.bL hwJLnGjl t hw­
liw!l qnu.'i q)ltphl hbpUWLWI1f'lll.IWU1 ll.ILWUlilf'l:Pf'lljwum[l[} (DEHA) , nro 
pwLl.wljwGrG hwowtu oqmwqnf16t.lmli t UJnLtllibrwJilG UJLWULnf'l:Pr­
LjwLnn!lGbrll hbLn hwliwlllbf'l : r11 hwLnljmpJmGubrn4. wJG qbpw­
qwugmli t :PlllWLWLilf'l hf'llipn4. DIMP l.t DIDP li1Pll.IP hwjUlGp lliLWU ­
Ulf'l:Pf'lljwLnn!lGbpjlG , nrmGp, n11liJbu ljwGnG, ~bG oqLnwqnf104.nu.l 
uGOrJ.wllpb!lJ?Il 41wpbpw4.nrliwG hwuwr GwtuwUlbuttwo ULn!lbUl~ 

f)Wf'l wGpubfljl W/lli1Wfl./lnLPJnLGmu: 
rG~llltwh UJnLJ') tt oqLnwqnr64.h tPWf)bpwlJ.nruwu hwliwr. u11w 

PWflWfl.flWuwubpQ LijlzUl WJU ljwu WJU ~WtPn4. nbw4gpwjjl lib2 bG 
liLnGmd ttJwpbpw4.nr4.nrt lipb11J?Il hbLn : Pwquwpr4. hbUlwqnUlmf)­
JnLGGbrf'l WflflJnLGpmli hwuLnwU14bL t, n11 PVC pwrtwGpGbrll pw­
flWfl.flWtlwubrll l.t lipb!lJ?Il ttJntuubpqnrompJwu uwl.JwrrJ.wlJ[l Lll 
qbrwqwugmu pmJLWLnflbtr GnrliwGbrQ. upbflQP ub2 pwf'lwGp­
Cibrmu ll.jWflmCiwljt.ln'l GJmpbflf'l wGgliwG LnbuwljbLnjlg fl.flWUJ? 
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Q.LOLJ:u 5. <J)wj;)bj;)Wijnptlw(i (!lhnpOLj;)JWli h~llmlipObp(! 

'flnL~ilbpWJ~G 4'1w~b~wl{npn11 OJm~bp~. 4nGumpm4g~wGb­
ll~. mwpwJ~, mbtuGnlnq~wGbp~ L. GpwGg ll.jWLI1(lWULI1ilwG hwilwp 
oqmwqnp64n'1 uwppwl{npmllubp~ wGoG11hwm woo hwuqbgpbg 
Ull.jWI2n'l.W4wG L. ll1(lWUULI.jn(lll1WJ~U ll1W(lWJ~ LI1WI1PGI1 mbuw4Gbp~ 
Ull1bll.MWG[!: ubp4WJnLUU UUUil~ W(lllJnLGwpbpnL~JnLU[! hwilwpl{mil 
t WllllJnLGwpbpm~JWO qwpqwgilwG wnw\{bL ll~Gwil~4 qwpqwgn11 
6Jm'l.bll~9 ilb4o. npG W(lll1WilllnLil t il~bppGbp~ LWJG mbuw4wG~. 
npnGp GpwGg npw4~ L. W(lll1WI').(lwGp~ mbuw4~ ll.jWhll.jwGilwG hw­
ilwpll.jwhw02mil bG hwmm4 ll.jWJUWGGb!1, WJU~OpG ' JnL(lUf2WUj.JnLI1 
il~bpp~ hwilwr wGhpwdbzm t Jmpnl{~ ilnmbgmil: UJI').L4Wll16wnn4 
JnL(lWQWULJnlll il~bpp~ hwilwp wnwl{bL W(lllJnLOwl{bm ll1W('\WJW­
l{npilw0 oGmpm~JmGo hwilwpl{mil t w4mnLWL tuG11~11: 

0ll.jll1~UWL ll1W(lWJWl{npilwG qpwqbm [!Ull1(lnL~JWO hwilwp wG­
hpwdbzLI1 t bLw4bmwJ~G m4JwLGbl1~ Gwtuwll.jwmpwummllo. npo 
Ob('\wnmil t' 

• lf1w~b~wl{np4n'1 il~b(1p0b!1~ mbuw4 wGm oGmpm~JnLO[!, 
GpwOg wnwG~Gwhwm4m~JmGGbp~. hwm4m~Jm0Gbp~, 

pGn~wqpbp~ L. GpwGgmil lf1nlf1ntum~Jm0 wnw2wgGn11. 
ll.jWLI16wnGbp~ mumilGwu~pm~JnLO[!, 

• lflw~b~wl{npn'l. UJm~bp~G L. mwpwj~G Gbi'\4WJWQl{n'l. ll.jW­
hwG2Gbp~ ~L.w4n11nLU[!, 

• lf1w~b~w4nrilwG qnpownnLJ~Gbp~ npnzmilo L. lflw~b~w­
l{npilwG mbuw4~ oumpm~JnLU[!, 

• hwUWLI.jWLI1WUtuwG uwppwl{npilwG [!Ull1(lnL~JnL0[!: 

5.1. UCICII'}.wllpbppnulljlnlfmtumpJOL(iCibp wnw2wgCin'1. 
q.nponCiCitpn 

U0011wil~bpp~ mbuw4Gbp~g zwmbro ilbowilwuGm~JmGo 
hwilw!ll{mil bO zmm tP!WQn'l.: 011nzw4~ ll.jWJUwOGbpmil il~bi1Q0b­
llnLil mb11~ bG mGbGmil ilwGptwpwGw4wG, 4bGuwp~ilrw4wG, ~r­
q~4w4w0, p~il~w4wG L411ngbuub11: 

UwGptwpwGw4wG lf1nlf1ntum~JmGGbpG wnw2wumil bG 
il~4pnopqwG~qilGbp~ (ilw011tOb11 L. uG4bl1) 4bOuwqn116mGbm~JWG 
WllllJnLOpmil: U~bppGbpmil 211~ L. uOOilWJpO OJm~bp~ PWI1~11 ll.jW-
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rmGwl.fm~JmGo ~f'lbWLwl.fwG uGGI')WflWfl u~2wt.J.wm t hwuwrt.J.mu 
u~l.frnorqwG~qllGbfl~ wo~ L. qwrqwguwG hwuwr: 

4bGuwe~u~wl.fwG uwngbuGbpG oG~wGmu bG :PtrubGmGbpp 
wqf')bgm~Jwllp: 'lrwGe hwmml.f opqwliwl.fwG UJnL~bfl bG , nrmGe 
wrmwf1r4mll bG l.fblif')wG~ opqwGpqu~ lfn'lutJg, l.fwpqwt.J.npmu bG 
GJm~wlflntuwGwl.fm~JmGo : Swppbf1 l.fbGuwerurwl.fwG UjpngbuGbpp 
hwuwr l.fwmwlrqwmnpGI:lr hwuwpt.J.n'l :PbrutGmGtrr l.fbGuwqnpo­
Gbm~JmGo, pGj_Ujbu GwL. lipl.fpnopq.wGpquGbpp woo npnzmu bG utr 
2W4WJflP UjWJUwGGbppg bLGbLn4 (2bf1liwumpowG, tunGwt.J.m~JmG , 
~~t.J.w6Gp wnl.fwJnL~JmG L. WJLG): 

llpq~l.fwl.fwG UjpngbuGbpo L4WJuwGwt.J.nrt.J.w6 bG mwppbp 
:ppqpl.fwl.fwG L. llbt'tJwGpl.fwl.fwG qnponGGbpp wqf')bgm~JWUp : nrnz 
u~breGbp~ hwliwp :p~qpl.fwl.fwG L4f1ngbuGbp bG hwuwpt.J.mu Li~bf1£P 
l.fn'lli~g Li~GnlnfllilWJ~G tunGwt.J.m~JWU , lfn'lliGwl.fp hnmbp~ lflw­
Gnulo, pmpwt.J.bm GJm~bfl~ gGI')mliQ: lJ~brer ub2 nrnzwl.f~ Lflnlfln­
tum~JmGGbp bG wnw2wGmu GwL. lnLJup wqf')bgm~JWUp, QUI') npmu, 
wqf')bgm~JWG wumpowGo l.fwtut.J.w6 t LnLJUP mbuwl.f~g . ownwq.wJ~­
uwG ~GmbGupt.J.m~JmGpg L. mL.n'lnL~JmG~g : 

~~urwl.fwG Ll.jflngbuGbpG wnw2wGmu bG Of'l~ ~~t.J.w6G~ htm 
Li~breGbpp nbwl.fg~WJ~ hbmL.wGent.J.: UJI') L4flngbuGbppg bG 0Wfll4b­
f1P , t.J.rmwupGGtrr oeurf1wgmuo, OWf1L4bf1p hbm 2f1P nbwl.fgpwG, 
npG wnw2wgGmu t GpwGg h~f')flnl~lilpl.f l.f6t.J.bgmu : 

CDw~b~wt.J.npliwG bG~wl.fw uGGI')WU~bjlpQ pwt.J.wl.fwG pwq­
LiwqwG t (Gl.f . 5.1 )' unpmG u~brpGbp , hwgwpmLlfb'lbG, hrmzw­
lfb'lbG, l.fw~Gwli~breGbp , uuwu~bjlpUbjl, ol.fGwu~bflpUbjl L. WJLG: 

=ipmzwlfb'lbGwJpG WfllilWf'ljlWGp bG l.fnG:PblllGbro. l.fwrw­
LibLQ , f')flWd'bG, hwLt.J.wG , tuunpb11bGQ L. WJLG: 
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~JlnLZW~bll.bGwj~(j WJllllWilJlWGe 

!-mG,l>hm bG lfnit.J.mu WJG hpmzwlfb'lbGwJpG wpmw11rwGe­
GbpQ, npnGp Ll.jWlilflwumt.J.mu bG zwpwpwt.J.wqp hpupp Ll.rw , pwq­
uwqwG bG QUI.Il l.fwqu~ . oL.p , oL.wt.J.npliwG L. hwup: 4nG:pbmGbpp 
lfnf1L4nLUGbpu LrGmu bG L4nUwf')wjpG, lfflbUWJpG, upq.wjpG, l~l.fJn­
flWJpG, znl.fnLWI')WjpG , l.fw~UWJ~G . 4W:PLnL zbpmbpnt.J. , dbLbnt.J. L. WJLG: 
4nG:pblllwJpG qwGq.t.J.w6Gbpp pwqliwqwGm~JmGo L. iWLflwJ~G Lfnu­
ppGwgnwGbflO hpup hwGI')puwgwG mwppbp mbuwl.fr l.fnG:PbmGbpp 
LWJG mbuwl.fwGm hwuwp: 

ltwpw!lt;U! hpmzwlfb'lbGwjpG Wfll11Wf')f1WU£ t: Lpw 
Wf1lilWf1f1nL~JwG hwuwp hpuGwl.fwG hmup bG hwuwrt.J.mu zwewrw­
t.J.wqo L. l.fwpwubLWJPU uw~o. llGiUjbU GwL. Lipq.whWU1WL4lil'1WJpG 
l4W2Wf1Ubf1Q , l.fw~Gwu~reo . ot.J.r UL4Plilwl.fmgo, tubGgpwGtro L. 
WJLU : 

IT)wu~IJLw-!lwptU;LWijWJpG Wf1l11Wf')f1WU£[! PW'1lfwgw6 t 
2f1P9 (15-30 Yo) , zwpwppg (60-70% ), urq.whwi.IlWL4lil'1WJpG hmu­
eng , tubGgpwGbpng L. WJLU: 
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3wuJ.wC! zbpLnWJ:}GlLUJtlG 4wn.mgl{w6p mGbgn11 WflLnWI)­
pwGp t, np[) l!.jLULnflLUULnL{nu:i t pnl{w6, Liw(ipw6 Orf3WLnnL ubplibptlg 
4wli oG4mJqr Lir2m4Gbprg, npnGp tuwnGL{mli b(i 4wrwlibtwJrG 
qwGq.L{w6r l.t L{wGrLrGmt pmpwl{bmwgl{w6 Lflrlflmpwq.nJwgGnrt 
UJntJ:)tl hbm: tppbuG nrll..lbu hwliwJrG hwL{btmliGbp hwt4wJr Lib2 
wL{bLwgGmu bG 4w4wnJr9 Uf3bppGbp: 

'lpwdt bG ljn~L{mli Lflnpp zwlflubrr hrmzwltbrtbGwJtlG wr ­
LnLUf1f1LUUpGbf1[), nrnGg Liw4bf1l.tnt.jf:}[) l!.jWLnL{w6 t LflwJLmG , ll..lWZLn­
ll..lWGrz zbrmnl{ ljwu zwpwrwJrG hwrf3bgl{w6 6w64nl{: 'lrwctbr 
mbuwljwGrG pwL{wljwGrG Lib6 t . 4wG I)J1wctbr 1 00-tlg wl{bttl mwr­
pbr mbuwljGbp: Cum 4nrll..lnwr mbupr, trGmu bG tr4JnrwJflG, ctb­
l b w-Lirq.w J rG. zwpwrw J rG ' 4wrw Lib l LU JrG ' UWf19tlll..lW Gw JrG' gm4w­
LnLUJrG . ctblGWJtlG l.t WJLG : 

h.ulopt;qt;C.wJ~C! hrmzw4brtbGwJrG wpmwf1rwGpG bG 4wq­
Limu WflLnWI)flLUUJ.?r ur Lib6 tumup, npnGp pwrt4wgw6 b(i wumrrg, 
OULWJrg . zwpwrrg . 4wJ3rg. ol{rg. 4wrwq.rg . pmpwl{bm UJnLJ:}bpflg 
l.t wn hwL{btmliGbrrg : UJu tuupr ub2 bG umGmu 13tu4w6pwptrf}­
Gbro. LibrtflWPLrf3Gbf1[) , q.wtbmGbpQ, 4rb4brGbro . 4bpubro. nmLbLn­
Gbro. mnrJ3bflQ, 4wr4w0f1w4Gbro l.t wnG: 

IClfuL{wbpwpLJl~[! gw611 tunGwL{ntf:}JnLU ll..lWilnt.Gwljnrt UJ3bpp 
t' zwpwrr l.t OLUflll..lr qq.wlr pw0w4nLJ3JWUp : 

qwll:ilnfitpo WllLnWI)IlnLU b(i bq.rl!.jmwgnpbGr wumrrg' 
mwppbr mbuw4r prurw4wG LflturbgGnrtGbrr hbm tuwnGL{w6 fulin­
rtlzObrtl oq.mwq.np6Liwup : 

L«pt~tno oduutwa t f3nLJl 4wnmgl{w6pnl{ l.t Lflturm­
OmJ3JLULip : 4.w~tt1Gbro bG LQnGL{w6, zbrmwl{npl{w6 J3bJ3l.t 6w-
4nm4bG zbpmbp bG : 

Snp~t:;po La. ~wp~wfiqw~fihpc mwrpbr ol.tr l.t zWLflubrr 
qwGwqwG hwutrn4 pwror 4wtnrrw4wGmJ3Jm0 mObgnrt 
hpmzw4brtbOwJrG WllLnWI)flWUJ:? bG : upwGp LnWf1pbpL{nu.l b(i l.t 
oum J3tul{w6 4ruw~wprr4wmr . wJurupo · oum tuunrwJrG 
4ruwhmlipr . nro trGmu t pru4L{rmwJrG, LflturmG, zbpmwJrG , 
L{w~LrwGuwG , f3wlflwGgr4. LflzrwOpwJrG l.t wnG: ~l.twL{nruwG 
hwuwr oq.mwq.np6L{mu bG mwr-pbr l.trbuGbr (4wrwq.wJrG. 
blfll{w6 , UGJ"'WJrG . Ull..lrmw4mgwJrG l.t W)lG) , Lipq.whwLnWl!.jLnflWJtlG 
Litl2m4Gbp, pumpGbr l.t J3WUOilnL4Gbp , UWflUGLWI), zn4ntWflWJtlU 
qwGq.L{w6 l.t wnG: 
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tr4wrwml.t ll..lWhll..lwOLiwG oGJ3wgpmu hpmzw4brtbGw1ro 
wrmwl'}pwGpo 2flW4LwGLiwG hbml.twOpml Lfl~wGmu t. w1o Obl'umu 
t, l)umGmu LflturmO, ru4 brpbliG lLL!.jWLnL{mu t pnppnunl{: tiwrll..lr 
ll..lWilnt.Gw4mJ3JwG l!.jwmtSwnnL{ hpmzw4brtbGo wpwq. Lfl~wGnLLi t 
Of1r f:}f:}L{w6Gr wql)bQnLJ:}JWUp n ~ uwhuwGwJrG OW!ll!.jWJ:}f:}mGbrr 
OJ:?Utlf1WQUwG hbml.twGpnL{: 

~rmzw4brtbGwJrG wrmwf1rwGpfl q.pbf3b pnlnr mbuwlj­
Gbro qq.wjmG b(i ubtuwGr4w4wG Wqi)GQnLJ:}JnLGGbpr G4wmliwup, 
row nrnzw4r l!.jWhWG2Gbr t WnW2Wf11lnLU LnWf1WJtl Gljwmuwup: 

~rmzw4brtbGwJrG wrmw11rwupr ub6 uwur hwuwr Lflw­
f3bf3wl{nrmuo ll..lbmp t pwl{wrwrr hbml.tJWL ll..lwhwu2utrru 

• wll..lwhnl{r pwror nwrll..lw- Lt 2rwltwJmum 131 nw, 
• mGbGw nrnzw4r hw4wwf1q.bqrnG hwm4m131 mGGbr 

Lflwf3bf3wL{npuwGo lif3brpr ltll..l~ bw 4wGtubtm hwuwr , 
• 4nrtliGw4r hnmbrrg ll..lWZLnl!.jwGbtm hwuwr Lflwf3bf3w­

L{nrnrt GJmfjo ll..lbmp t trGr q.wqw- l.t wrnuwmwwG­
J3wlflwGg, 

• Uf3brpr mbuw4rg 4wtul{w6' WJU l!.jGLnp t Wl!.jWhnL{r 
Lflwf3WJ3mlio, qnl)nt.UQ, L4whr 6wtpbpo l.t wll..lwhnl{r 
Uf3brpr mbuwGbttlnt.f3JntG[) , nprG 4wrbLr t hwuGbt 
Lflwf3bf3wL{nruwG pwror J3wlflwGgfl4nLJ3JwG 2onrhrl{. 

• mnrf3brr l.t 4wr4wGI)wljGbrr LPWJ3GfjWL{nruw(i 
cttUuwGw4 Lflwf3bf3w4nrnrt GJmJ3rG mw trwgmgrz 
wurmJ3JmG l.t 4wr6rmJ3JmG: 

~rmzw4brtbGwJrG wrmw11rwupr Lflwf3bf3wL{nruwG ctwuw­
Gw4 oq.mwq.np6L{mu bG WL{WGI)w4wG UJnLfjDfl[) (Glj. 5.2) , orrGw4' 
f:}nLflf:}[), ULnL{WilWJ:}nLflf:}Q, wumurGwJrG l.t ll..lflUOWJtlG Grpwf3rf3brt[) 
l.t wnG: 'TlntrlibrwJrG GJmf3brrg oq.mwq.np6L{mu t gbtn~wGo: u1o 
pwL{w4wGrG tctwG t, octml{w6 t hwrf3 Liw4bpl.tnLJpnL{, 
ubtuwGr4w4wG WUflnLfjJWUp, gw6p 0Wf1L4W'1rliwg4mGmf:}JWUp, 
pwpOfl QllLnWf1tlliwgljmGmf:}JWUp , [)UI)nt.Gmu t Lnl!.jwq.rw4wG 
4Gr!?Q l.t WJLU: 8btn~wGr wpq.btw4wJrG hwm4ntpjnt.GGbrr 
PWilbtwL{LiwG hwuwr UJlW L{rw wrl{mu t bflljltnrtliwGr l!.jWLnmu· 
ur 4nrtlitlg L4nLr4rLrl l.t I)GUJ:?Lnf1r'1. UJntu 4nrtlitlg ' 
tGflmrngbumLnqwJflG LWp: 8btn~wGwJflG pwrtwGpfl umwgliwG 
q.nrooGJ3wgr n~ zwhwL{bmmpJwG hbml.twGpnL{ w1u Lllntlibro 

71 



wuLn~6wOwpw11 flnLilU t lirJ.t.lmli tJ'lw~b~wt.lnllliUJO zm~UJJ~Q PP, 
OPP, LOPE, PET, PA, PS u WJL L4nl~lib!1WJ~O ~WrJ.WO~Ob!l~. 
~O!L4bu Owu zbllUlbll~ UlUJ!lPbll hUJ!lUJPbllw~gm~JWUp 
l.jntlp~Owgt.two u libLnUJrJ.WJ~O ~WrJ.WO~Ob!l~ 4n'lli~g , n11nOp 
Li~wgt.lmtl bO LnLO~!Obll !L4UJilntOwl.jnrJ. Lib~ u bll4nt pwrJ.W'lll~!Ob!l 
L4UJ!lnt0wl.jnrJ. unuOont.l: UJUL4~U~ ~UJ'l.UJO~Ob!lO mObO PWilOfl 
libfuwO~l.jwl.jwO u WllqbLw4wJ~O hwUll.jnt~JmOOb!l, od'Lnt.lw6 bO 
qb11wqwOg UJilLnUJp~O Ulbupml.,hbzUlnt~Jwlip oO'lmOmli bO l.jO~pQ 
u UJL4whnt.l ~blll4nt.l li~bllPO L4UJZU1L4UJOmli bO WllUlWp~O 
GbllqnllOnL~JmOOb!l~Q : 
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3w.go: 'TJUJUlllUJUUl~ hwgo pwrJ.l.jwgwo t 41lwfuliwL~Q. UL4~­
Lnwl.jmgwJ~O 0Jm~bll~9. l.jw~Ow~~t.l~g Ljwli pwgwtuw~~t.l~g u WJLO : 
l.Jn11 ~tut.lw6 hwgO mO~ hw6bL~. tu~uUl UJ!1UlUJhWJLnt.lw6 hwli u 
pmm , tull~tull~wo l.jbrJ.u, tLwuUl~l.j. hbzUlm~Jwlip ub11.lit.ln11. li~2ml.j , 
n11o hwg~ l.JUl!lLnliwO d'wliwGwl.j !~ tl'lzrt.lmli : n11nz d'wliwOwl.j hbUln 
hwgo 4nllg0mli t pntJilO . l.Jbll.i.Lo' tl'lturm~JmOo , ~ul.j li~2m4o' tLwu­
Ul~l.jm~JmOo, Ulbll.~ t mObGmli hwg~ !n11wgmli : '111w hbUl Libl.jLnb'l 
~llUJil qmqwhbn u ~11Wil~9 wOl.jwtu oG~wGmli t b11l.jm L4f1ngbu' 
tunOwt.lm~JUJG 4nllnLUUl (~nflwgmli) u !nllwgnul, Gjm~bll~ ~~q~l.jw­
p~li~wl.jwO t.lbllwtJ'lntumliOb!l, n11nOp 4wL4t.lUJ6 bG 41lwfuliwL~ hbUl: 
'-!b112~0 flbl4pmli 41lwtuliwL~ l.jwnmgt.lwopo fuUlwOmu t, Ulbll.~ t 
mGbOmli 4Lw0t.lw6 tunGwt.lm~JwG liwuOwl.j~ UJ02UJUlnLli, n11o 
4Lw0t.lmli t li~2m4~ UL4~Lnwl.jmgGb11~ l.Jn'l.Liflg: l.Jl.jUJf1Wqllt.lUJ6 L41ln­
gbu0b!l~ hbLnuwOpnt.l t.lwLnwOmli bO tl~bllP~ WflUlUJp~G UlbupO m 
nllw4o: 1wgwli~bppGbp~ L4UJhL4wOliwO L41lngbumtl wnwt.lbL l{!Ln­
llnt4 tJ'lntJ'lntum~JmOGb!l~ bO bG~wll4t.lmli 011wGgmu b11w6 tunOw­
t.lm~JmOo u JnL'lQ: UGh!lwd'bzUl tunGwt.lm~JmG~g , L4UJhL4wGuwG 
L4UJJ liw00bll~9 u hbGg li~bllP~ tunOwt.lwL4UJ!lnt0wl.jm~JmG~g 
l.jwtut.two· hwgwli~bllPO 4w11n11 t ~O!L4bu 4LwGbL tunOwt.lm~JmGo 
2112UJ~w li~2wt.lwJp~g , WJOL4bu tL wG2wU1bL WJO : UpflJnLGpmli 
WllUlW'lllWOpo !n11wGnul l.jwli tunGwt.lwGmu t: 

1wg~ lib2 211~ PUJflOil L4UJilntGwl.jm~JntGQ OL4UJULnUJt.ln11 
L4WJtlwOObr t uLnb11.6mli li~411nopqwG~quGbp~ (pnppnuwJrG uGl.j~ u 
WJLO) qw11qwguwG hwuwp, npnGp Gbp~w~wGgmli bG hwg~ lib2 
L4WrJ.bguwG, Ulb'l.wtJ'lntuuwG u t.lw6wnp~ d'wuwGwl.j: 1wgo wGhpw­
d'bzUl t tJ'lw~b~wt.lnrbL pwt.lwl.jwG LUJt.l L4Wil.bgpw6 t.l~6wl.jnu.'f tJ'lw­
~b~wt.lnpliwG Gbpumu tunGwt.lm~JWO LjnOflbGuwgmu~g tumuwtJ'lb ­
LnL hwuw11, hUJUl~UJL4bu 2flUJ- u qnLnllz~wwG~wtJ'lwGg L4nL~t~~Lb­
GwJ~G ~w11wG~~ oqU1wqn11MwG l)bL4pmu: 

1wgwpmL4b'l.b0wJ~G nf1nz WllUlW'lllWGpGbrmli L4UJ!lmGwl.j ­
t.lnll. JnLil.O bO~wrl.Jt.lnul t opu~l)wguwG : 3m'l~ pwror L4UJrtmGw-
4m~Jwlip UJ!lUlUJI)(lUJOp~ ' opu~l)wguwG bG~wl.jw tP!UJQnLU~g tum­
uwtJ'lbLnL hwliw11 wnw2w114t.lmu t 'lrtWGp tJ'lw~b~wt.lnllbL LWLl UJ!l­
UlUJhWJUlt.lw6 wpqbLw4wJ~O hwLnl.jm~JmOGbrnt.l (~~t.lw60w- u wrm­
uwLnwwG~wtJ'lwGg) ~UJil.UJO~wGJm~bll~ lib2: 

1wgG wGhpwd'bzUl t tJ'lw~b~wt.lnrbL ' Gl.jwUl~ mGbGwLnt.l ttl­
q~bGwJr L4whwG2Gb!lo . oG'l nrmu, tJ'lw~b~o L4bU1p t L~G~ ~wtJ'lw0-
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'dl;lmfeluLI!.'lm !Jmhmhlj!Jm~q!:l IJQIJ4l Qm]lmpo '51Jmtflme1Jmmbmu 11 
-mZLlulub '-mpmiJU~ IJQI)ljl ~ amqtn iluqelUfl) ,iluql)31)m4mtn lmflllll 
-Ql.l I)Q r;nup6mfmhl.lql) l)ljllqelUfl) UUUU}lmeqemtfl UUlUd 

:il~nqh!.'lm+> l)ml;ll)mhl4mtn f;llUIJ 
-5mlq]lm 11 iJ!:Ilunuduud lj6m4 l r;nu~mlqbl.lm IJUU 'il!.'lluLlu]lmeqem4"J 
qm]lQQUQIJ ]lu]leeml)ljdl.lun rnu]lt.lml;lm4 l l)ljfmLlmhiJmUql: 

.~miJljLlo 'nqtn 

-?1J4 'iSq!:l ljt.lq61ufl) !Jljfmuq~;~ljlutn Qm]15m!Jljdl;lu~ il~;~luLlu]lmeqem41 
ljauqe~;~mBm4 lqBmmn l IJ1Ufe1Uumt..lljh IJfml lq]lmum n!:l1ufmh 
-llq'l. :]1uum9U1mtn ljl.lqntflm? qq~;~ ljt..lqaBI)m ~lj1Jq4b44 l ]lutflm? t..lmt..l 
-m]lmd ?u l)fm 11 'ilt.lql)al)mLIZ41 Ll!Jm!:l t.llll.Jqh r;nu]14lme IJQ nt11u1.J ]1u3 
~9 Ljuqa5om '4lm?mt.lmnm]1m41Jm 1 91ul.Jmtn !:llUIJmLII) il6m4 _iluq!J 
-l)lufelullqe lmflll11Q4 ljiJlU IJ!:Ilut.lu]lmeqem41 4tnt.Jm nrm IJfmhmn 
·uolje!Jmllme Qm]15muu<t;uqtnullh4!:1 uu ?1J4 'l IJIJflUIJ il!.'lbt.IIJm~qre 
omfelu5q1.Jbm ?41JmhlU1Zmtn 51]ml.lt, :llriiJhmlltnum Ot.lfmllq!:lt.Jlum }1Ul.l 
-qaBom uuBql)lU Qt.lbmtlmllm QQ!.'IIJQ 91UQLlubmU1bo Llmtlm4 1ulqt.lu]1 
-meqem4l r;nu~m9lj]1 aml11 il6m4 tlql)l)lUfdlu~LlmiJUQQ Zuuu 

:relut..lu]lmbt..lmh ljmq~remp lmret.lmtno omre1Jmln4mtn 
Ljmnt.luh 4Liq1JIJ1Ufeluhmm4 Bomum _ljauqe!.'l 11m1J t..lmdmlll11Q4 'IJmre 
-Bmuu? ,IJOI)ljnfm 'd(lffi(ll1lmh1J luZLlulub l)l.jfml.l3 (llU~UtPmllQ l)ffif 
-dluljlq51Jm41m6 ljel)ml.Jme l t.Ju]lmt..lml)4 Llu 'l l)fm IJI)lUfdlUlqpmum 
1Jmhm1J(I44 lje!Jml..lme Qm]1Bmuu¢t..lqu, :re1unqllqhmre t.lmuhmuma 
r;m ~ aBam ;::9 .ilhmoma 4llqa5an :]luQt>m!:lmum re!:l 9·o ,LiqaBam 
uau4l uulh IJmh mt.l]l ljt..lu 'el)ml.Jme Qm]15muu¢Liqtn lqQllubmmuo 
!:ilU}lUUl l 1.Jt.l1U4UU~ um(lm4 1JffitlUU]lmdqem41 lj6m4 oms 

:Lim1;1m4 1UlQQUUbmU1bO (llUUQIJhmnqln uulud ljuql)ml)qaqf;ll.JULIU}l 
-meqemtfl ~ !Jmhmlmqt.Jlj (d!;lmf61ul.Jl.J1u IJmhmoubt.lt..IU4 ,mmZ t.llq]lm 
, 'd!:lmfelUUUlU 5mfm4ml.Jl.JlU _!]lUfelUQm]lt>Q Llau41 YIJlU) r44LIUI)Z 
LjaQm}151Uumh h1Ulnm4 nl)lj<Sll!:l"f"' :el)ml.Jme hlUUlm4 ll nqtnl)fm 'IJmh 
-mt..lu]lun nqtn?l)lj .IJ4fml)qlljtnutltnljlutn l (llU}lQLiubmmbo Llm~;~m4 
am!:lllu]lmeqem41 lj6m1: :tnuhm94P Qm]15ql.Jmtn ]1mllqt.lu]lmeqem41 
l amqtn il6m1: :il~mt.lu lj5ml.jlqZuuu 4o4l t.lu]1mllml)4 ljbnqtnt.lu 'ht.l5 



LL 

:£r;J/D~ 0176-0£6 ,OI)lUfelUUl~ ·~ r;JlUUql) 
-omr;~4mn 4-8o9G-9 ~ 01Jm9LjUlnmr;~t.lqc omr;~Bquoln 'Bljr;~bmh Lj1nuf 
Qm}l~mh _r;llUUqiJ omr;~4mn 8o9£-BG ~ r;JlU}ll)mUlmUl il1Jm9LJU1nmr;~Llqo 
l)mr;Jlm4 Lj1nufml)em~ :dr;~mfelU~ULjlULjl Ljhm9Lj}l IJLjfmUlmbqLJbm 
LjQm}lbl)mb 1Jmhm1Jr;Jlj4 Ljlnuf ~ QmpLJupm!Jmr;Jfmln iJ?I)Lj 'r;J1Ualnq1.J 
l)mfelU~ULjlULjl IJLjsiJ? Lj1Jm9LjUlnmr;~LJqc l)q r;JlU}l~uLjluLjl Ulnlj~ 

OLlqiJI)lUfelUhU1m4 omhmhLJom~qr;~ Lj1nufmoem~ :l)lUfelUUQIJme 
uu}lna LjiJlU l]bmllmh r;JUmeJ :6LjLlq1]1JqLllUfd I)Ljfmlqe Ljl.lqnljlms 
1Jljfm1.JLjuluh l]q Qm}lr;~bm~ oouLiu 'OLiqi)Ulmulq hLJinu~nuLI~Ljr;J TJmiJ 
nqln?o4 'OLiqQd TJ OLiqolljemh LjbmQ; oLJfmLio oq Qm}l~Zmdm"llqUl 
r;JlUIJmLlrt :0111uf r;JlU}ll.lmr;~m4 ~ bmQ; Ulm4UIJ01Jm cqr;~ 

Ljllu 'lbllmhmr;~m4 nllqlnnlju omr;~omuuuouu Obmllm~muqn 
bml1rnfl 

:Llmr;~m4 omr;~omln4mln 

Ljal.lqet;J t;llUhmLllnuUl Qm}laiJh l]q1.JLim nqlnmhU1m4 ~ Llmt;JLlm4 
Ot.lu '0r;JlUU1.Jmu qUl Lj~mnme uu}lhmljl LjlnLjUl de:)aC:J ~ Llu}lmLim1J4 
Llmt;Jm4 LjLlql]t;llUUU}lmEl qem Ljl Zullu «Llhmln mLlUlqS» :~ om9LJU1nm 
?Lj6lu6ml.ll1Jmr;~omlnU1Zmln LjaLlqElt;l OLlu '(Q8lllnd) Llmt;Jm4 1Jmt;J6md 
Bomllu oomumr;~Llm4 ~ Qm}lnqUlm~miJ Llmt;1m4 LjLlqolm}lmQ 
Llulud LjLlqohmLllnuUl r;JlUIJmhmiJQUUb :pulqLlUlh llnmr;~ Ljt']Llq}l 
Bomuo lq}l6md oq uullmh 'cqr;~ omr;~Llu}l-meqemljl oq t;J1U}l6qumn 

OIJUUU 'OLlqobiJLjUlUin nqln?olj 'uLiqohmLllnuUl }luLiqooLlqer;~ 

Ljnljlnofn :llt;Jlu5md Bomuo ~ r;JlUIJ5mU1Zq4 uuu '}lufm-LjBmt.luQ;Llqln 
lqiJLjl l]q uullm~ oomLltJ :uqohmomuq LlqdLlmUl 1Jmt;J6md 
oq t;Jlu}lnqUlm~mo t.lmt;Jm4 LjLlqohmLllnuUl «Ljhmln mLlUlqS» 

:19· ~ TJ?IJLjr;J 6Lj-lr;~ OG Qmnhn 
'}lulqolq 6Ljllqocom4mln LjlUUlmt.llj}lUlmln '}luLlqolm}lmQ LlqdLlmUl 
l)q t;llU}lLl1.JmU1Llm OLlqohmnqUl Llulud omr;~Llu}lmeqemljl «Ljhmln 
mLlUlqS» :}lulm}lmQ Qqr;J t;llUIJ~IJU ~ Lja?m IJUU '0hmnqUlmLlmU1 UUIJ 
«Ljfmr;~bljllln mLlUlQS» ~ lq}li)U1fm4 nLlqct.lq}li)Lj}luLlulud :}luhmomuq 
omr;~Bmd T] }lul)fmblj1.J Llupunom Lllj ~ r;JlU}lLlqdLlmUl 6Ljt.lql)r;J1UhmZr;~ 

mufr;~ '«omr;~bljllln mLlUlqS» _Or;11uhmZr;~ o43Liq}l «Ljhmln mLIUlqs» 
:hmomr;~mp omr;~hmljl 6LjLiu1J T] omr;~hLimUlm1.J IJmfElluhmiJ-lULimln 
mt.l!J 'omr;~Bmd Lj~mLIInuu1 01J1UfelUUlq}lmLimr;~Lim4 ?Lj61u6mLil 
l)q aljnljln?I)Lj '1JLjLiqi)CIJm4mln Ljnljln!Jfm Ljl.Juumlnn ~ ~lUIJm~ 
-nmU1mlnmr;~m4 mn :~ 6LjLiq1JElfluLiuo oLjoLiq}l LjoLjiJmUl!JO Ljbt.Jmh 
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-mr;~m 4 l)mr;~Liupmeqemljl «hmln mLIUlqS» '«OinuUl mLIUlqS» :(omn.J 
-nmU1 mlnmr;~m4 LjLiqQU1Lim1.JI)mUln «Ljoutl1.JulnmLI}lq» Ll~ QmphmZr;~ 
h1uU1m4 OT]Q 1Jljfmllu1.Jur;~ LjLiu) «OhLjLid mLIUlqs» ilr;~luLiupmeqElmLjl 
}luonqUl LjU1nljomuq4m1::Jlub ~ Qm}lQmLimUl lq}lmum UlUr;J 
bq[l .:LiqohmLIInuUl }luonqUl Ljbl.llUd Llmr;~m4 omr;~Bl Ljemh nqlnLiu 
~ Lj1]U1fm4 pml Ur;JlUUu}lmeqElmLjl nfm IJLjt.louuumlnn Llq[l :«hljnmlh 
mLIUlqS» ~ lqpomromuq}l nr;~1ufmhLiqo OLlu 'dr;~m}lom «UlLimuomUln 
mUUlqS» Ll~ Lji)Ulfm4 r;JlUIJLjhn.JmiJ ofn :~ r;JlULiu}lmeqemLjl 
lnljUlmiJoiJLj puonqUl LjLI1.J~mLlU1qUl «Ohmln mLIUlqS» 

:OLlqohmLIInuUl LjlnLjUl 

lfm TJ «hmln L11ufu,» '(v·9 ·ho)«hLJLid mLIUlqS» '«hmln mLIUlqS» 
lqZIJ ~ U1ZqpmL140m 6LjLiqoeqemLjl LjlnljUl UlZuhmnlj~ 

: 61Jmljlmeom Llmr;~m4 LjLiq1Jhlu"llq4 ~ tJlUIJQLim1.J ilhmLIInuUl OLiu ·~ 
l)l]ql Lje~Ljluln l)ljfm1.JI]I]n 'oLjaLiqetJ1 r;J1U}lln4 l]qLiuomhm3Ljr;JI)m IJUU 
'0El1Ufl) hmljr;~ t;l1Uolnq1.J Qm6mhom6 ofmhmn :6Lji)Q-m}lee T] BLjnflUl 
Oollrter;~ 1 r;~,uomlnUlZmln Ouqeljemduo oLJrmoljr;~wnm ·oeu1ue 
nLjlmUl ~ IJlufeluLir;~m ilomr;~Liupmeqema> :}lulqolq BLjLlqooom4-mln 
uu}l5mfmt"JLiqo Oomr;~Liupmeqemljl LJhmnqUl Ll1uf?omomL11uf Ljollqe(l 
~ r;11 up~uLjlmTJQ (Liqt;JLjluln 'uqeljemdLio 'elnue) lltJluBmoljdr;~uh 



4wrwqr ljlj_wgnulo l4WJtlwGwl{nrttnul t tlt'l4rnorqwGrqtl­
GbrmL l.jbGuwprurwl.jwG qnrooGJ:}wgGbrmL o'lr f:}f:}ttwoGr wqflb­
gmf:}JWilp rGpuWOQUt'iflWQUWUp 1.! opur'lwguwup: Opurflwgmtlo 
wrwqwGmtl t tlblllwflt'l wnl.jWJnLJ:}JWG 1.! LnLJur wqflbgntf:}JWU 
hbll1uwupntt: UJ'l l4Wll16wnn4 l.jwrwqr lllwrwG L4bU1p t Lt'IGr 
wGJ:}wljlwGg f:}f:}4W6Gt'l, tnLJur. JnL'lt'l Gl.jwllltlwtlp 1.! UU1bl1t'IL: 

4wrwqr tlwl.jbruntJJ:}t'IG llt'l4rnorqwGrqtlGbrt'l w6o l.jwrn'l 
t ljwutubL wGllt'12Wl4bu lfwrwq)1G hl44w6 qwqwwGJ:}wljlwGg 
ljlwf:}bf:}wttnrmtlQ, nro pwgwnmtl t f:}f:}4w6Gr Gbrf:}wljlwGgmtlo: 
<l>wf:}bf:}wttnrnfl. GJnLJ:}Q l4GU1Q t Lt'IGr wrnliwLnwwGJ:}wljlwGg, ewur 
nr l.jwrwqo hbzU1ntf:}JWUp t [!Gl.jwLmll l.jnf1UGwl.jr hnU1bf1: 

l!wrwqr ljlj_wgtlwG l.jwGttJtlwG l4WI1U1WI')p(1 l4WJUWU t 
hwtlwrttmtl Grw l4WhL4WGnttlQ tljlGj_u 0°C-rg +4oC l4Wflbg4w6, 
t'lulj brl.jllflWUlu l4WhL4WGnttlQ' tlt'IGiu -15°C-pg -20°C uwnbg4w6 
Ltr6wl.jnul: 

l!wrwqr hwtlwr oqLnwqnr64n'l ul4wnnf1wljwG LnwrwG 
tlwqwf1Wf:}b f:}flf:}t'l ttrw tlnllwl4wLnttw6 wumllpGwJpG GrpwJ:}p­
f:}bflt'lg lj1Wf:}Wf:}4W6 l.jwtl tlntlWL4WU14W6 f:}nLflf:} t, nro UJnLU l.jnfltlt'lg 
L4Wll14w6 t L4"LilllbrwJru f:}WflWUJ:}ml. l.jwu liwqwflwf:}ntt: Srwuu­
L4nrLnwJrG LnwrwG ljlwJLnb l.jwtl uLnttwrwf:}flf:}b, tlwqwf1Wf:}WL4WU1-
Ltw6 wr4'1 t: 

Uwpqwppfi 
Uwrqwrruo f:}wG{lrmf:}Jwlip u WJL hwU1l.jnLJ:}JmGGbrn4 

GuwG t l.jwrwqpG: ~WLUWG 2011UWUU1p6wGo U1WU1WG4mtl t 31 o_ 

35°C uwhtlwGGbrmtl, tuLnntf:}JmGrf 922-972 l.jq/tl3
, tlw6mgr-

4mf:}Jmuo· 70 u.4/ll2 pwnwl.jmup 8o-1ooc flbl4pmu: Uwpqwrruru 
punrnz bG GnLJG ljlnlJlntumf:}JmGGI:iro. t'IGi l.jwrwqrG. uwl.jwJG 
tlwrqwrrGnul j_hwqbgw6 6wrl4bf111 L4Wf1mGwl.jmf:}JWG L4WU1-
6wnn4 G('lw qqwjmGnLJ:}JntGQ OQUt'i'lWQtlwG Gl.jwU1tlwup w4bLt'l 
mctbfl t: PwrOr t Gwu Gpw qqwjmGmf:}JntGQ LnLJur WQflbgmf:}JWG 
Gl.jwLntlwllp: =!wU1l.jWL4bu qqwlt'l bG tlwpqwrj1Gp l.jnpmuU1Gbf1Q 
qnLnrzrwgtlwG ctwtlwGwl.j: UwrqwrrGr tlw4brumJJ:}P u LnwrwJr 
lli12Ll f:}f:}4w6Gp GnLJGt1U4 wGGzwG pwGwl.jmf:}JmGo hwGqbgGmu t 
Grw oput'lflWJpG u tlwGrtw4bGuwpwGw4wG f?WJPWJtlwGo: UJu 
qn(lOQUJ:}WQUb(lp flWUflWJlnLUQ WL4Whnl{4mll t UpGj_l.! +SoC-pg 
+10°C L4Wflbgtlwtlp : 
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<l>w~bf:}wttnrn'l GJmf:}bflpg L4whwG2Ltmtl t LnLJur, 6wrl4r. 
qnLnrzm u qwqbrr pwr{lr wGJ:}wljlwGgbLt'lmf:}JmG: Ul4Ltmn11wl.jwG 
1.! Ln(lwGuL4nflU1WJpG LnwrwGbro qnrouwl.jwGmu j_bG Lnwrpbr4mtl 
ubrmgpwJrG Ltwrwqr hwuwr oqLnwqnr64n'l hwtlwL4wLnwutuwG 
LnwrwJrg: =twLilwG gwor l.jbLn mGbgn11 uwrqwrrur hwuwr GL4w­
Lnwl.jwhwruwr t L4LWuU1plfwJrG pwctwl.jGbrr Lnbup mGbgn11 ULljw­
nnflwl.jwG LnwrwG: 'Lbr4wJnulu LWJG Lnwrw6mtl t UU1WQbL «Bag in 
box» ljlwf:}bf:}wttnrmtlo. nrG WI1'1JntGw4bU1 u ht'lqt'lbGt'l4 ljlWJ:}Of:}W­
LtnruwG llt'12ng t wrl.jflbrp ub2 U1bflwttnr4w6 L4nLt'ltf:}t'ILbGwJt'IG 
LnnL4rwl.jGbrntt tlf:}brpGbrr L4WhL4wGuwG m LnbflwlJlntuuwG hw­
liwr: Ur4111'1 Gbruntu L4nLrtf:}rLI:iGw1ro U1nl4rw4r 6t'lzU1 [!GU1f1nLJ:}­
JwG 'l0L4QnLU Upbreo wupnf12nLPJWUp L4W2U1L4WG4w6 t Wf1U1nur 
4bLmg l.t u~GnLnf1U1WJt'IG WQflOQnLpjmGrg : S4JwL ljlwpb~wttnruwG 
flbl4Qmll 4Greo 'lrttmu t llhwJG ulllttwrwpflpb wr4'1r ll.rw: UU14w­
f1Wf:}flf:}b lllmlJlr l.jnzLnmpJmGo Gbrumtl qLnG4n'l Ulnl4rw4o L4W2lll­
L4WGmu t 4Gwuttw6pGbrt'lg , pGm ~mJL t lllWLPU Gbf1pt'IG lllnLlj(lWl.jt'l 
L4WU1f1WULl1uwG hwtlwr oqlllwqnr6bt wttbLt'l pwrwl.j u tctwG f:}W­
I'J.WGJ:}Gbr: Pntnr WJu l4Wll16wnGbro GLtwqbgGmo bG ljlwpbf:}wttnr­
tlwG owtuubro: 

~wpfiwznnc u l.jw~GwznnwJt'IG qwGqttwoo L4WU1l.jwGmu 
bG uwomgrl.jwhwuwubn hwllw4wrqorrG. nrnGQ lJlner 
flb:PnruwgjlwGbrjl 'lOL4Qmu GuwGttmu bG L4t'IG'l l.jwtl hwowubn 
tlwrurGGbrt'lG ,· rul.j w4blr mctbi'J., l.jwnmgttwopwJpG gwGgp 
PWJQWJmu wnw2wgGn11 'lb:f>nruwgrwGbrr 'lbL4pmtl hnumu bG 
llw6mgr4 hbflml.jGbrp GliwG: l!wf:}GwznnwJjlG qwGq4w6G octLnttw6 
t WJUL4PUP l.jwnmg4W6QWJpG gwGg UUlbf16bLm hwU1l.jnLJ:}JWUp, nro 
qwGq4w6pG lllWLPU t JnLf1WhwU1ml.j libtuwGpl.jwl.jwG 
hwLnl.jnLJ:}JmGGbr: l!wf:}Gwznnr tuLnmf:}JmGo 1060 l.jq!o 3 t: 

l!wpGwznnjl ljlwpbf:}wttnruwG hwliwr oqlllwqnr64nJ1 GJm­
J:}bf1o LljbUlp t pGmf:}Wqf14bG pwrOf1 2b(lliwwGJ:}wljlwGgbLPnLJ:}JWUp: 
YWpGwznnwjpG Wf1UlWfli1WGpp ll1Wf1WJW4nruwG hwuwr OqU1W­
qnr6nu.l bG 20f1UWL4LWUU1Ubf1pQ, lWOpGWU1Gbf1pg (WLJ:}b hpllQntl), 
P'1PP9 l.t br4zbf1U1, bnwzbrUl l.jwnmgttw6pt'l Grpwp)1f:}bflt'lg 
L4WUlf1WuU14w6 lllnl4rw4Gbro. uLnttwrwf:}I'J.pb l.jwu l4nLrlibrw1ro 
GJm~brr hplientt twupGwUlGbrrg L4WU1pwuUlttw6 l.jj1uwl.jnzU1 
UlwrwGbro. nrnGp octlllttw6 bG 6wrL4w4wJmG hwllll.jm~1 mGGbrn4 
(PS, OPP, PET u WJLG): Ub6 L4WhwG2wrl.j mGp PVC-pg, l.t PP-pg 
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~WLilf1WULlll{W6 nl Lib6 LllWflnrtnt~jWUp pwow~Gbp~ L. Wfl~'l~~­
Gbp~ Lllbue mGbgn'l u~wnnrtw~wG mwpwG , npG wrmwrwt.J.mu t 
z bf1LI1bp~g 2GfluwoL.wl{npuwG bfl.WUW~nl{: 'TlLWULil~~WJ~U tflW~b­

~wt.J.npuwG hwuwr oqmwqnr6mu bG bpym zbflLll~Q ~rwrg L. 
~nL~Libp~g pwrtywgw6 ~m:i~nq~g~nG GJm~o : 'TJnL~LibrwJ~G zbr­
LilQ tu~Lfl L. hwl{wUWflWl Wtfl qnfll{nu.:i t ~LWU Lfl~~WJ~U pwow~Gb­
p~G: IClrt~b h~ueo f>nLJL t mwL~u ljwtf1wfl~l ~ t.J.pw qmGwqbrt G~wr­
Gbp tf1wygubL: 

lfJwfipputpo U.lWhUJwGuwG mbuwljbm~g hwuwpt.J.mu bG 
wubGwpWflfl u~bpeGtpo (Glj. 5.5): 'TJwG~pQ hwuwpt.J.mu t «zGl nrp> 
l:i~bpe , wm ~uy ~wm6wnnt.J. tf1w~b~wt.J.nrnrt GJm~br~G . pwg~ 
oGflhwGmp ~whwG2Gbr~g (nl mneu~ljnt~JntG, ubtuwu~ljwljwG 
WUflnL~JnLU , lbqnem~jnLU u~bre~ hwu~ m hnm~ Gywmuwup L. 
wJLG) , GbrljwJwgt.J.mu bG GwL. trwgmg~l ~whwG2Gbr ' 

uwhuwGwtf1wlj tunGwt.J.w~wtf1wGgbL~nt~JntG li~bflQ~ l nrwgmuo 
ljwGtubLnt GUjwmwljnt.J. , 02-~ L. CO z-r Gljwmuwup oGmrnt.J.~ 

qwqw!}wtf1wGgbl~nt!}JWUp gw6r ~~t.J.w6Gw!}wtf1wGgbt~nt~JnLUQ 
pnrpnu~ w6r ljwGtuuwG hwuwr, ~ulj C02-~ !}wtf1wGgbL~m~JmGo , 
Grw ljmmwymu~g tumuwtf1btm hwuwp, UJGLil£? t tf1w~bf}wt.J.nruwG 
Gbrumu L~Gr wt.J.bL~ pwror : Pwt.J.wljwG LWJG mwpw6mu bG 
ULilWQbl PVC-~g L. PA-~g UjWLI1f1WULilt.J.w6 !}WrtWG~Gbp[1 : 

IClwrtwG~Gbrmu hwumGwgnrt ~wG~rGtrr tf1w~b~wt.J.npuwG hw­
uwp oqmwqnr6mu bG «ZGlnrt» f}WrtWG~Gbr , nrnGe UJWflntGwljmu 
bG GtnnG hwuw~nt~litrrg L. pmrwt.J.bm hwuwunGnubp~g pwrtliw­
gw6 wpqbLW4WJ~G ztif1LI1 , W[lqbtwljwjtJG zbrmnt.J. !}WrtWG~ , nro 
pwfl.ljwgw6 t GtnnGr. t!}~LbG hwuw~nLrlibp~ L. t.J.~GrLwLlinhnL~ 
tuwnGntpfl~Q , wpqbtWljLUj~G zbpmnt.J. f}Wfl.WUJ}, nro ~wpmGwljmu 
t t.J.rG~LrflbGlitnr~ hwuw~nLrutr : IClwrtwG~o pwrtliwgw6 t 
mwppbfl GzwGwljnt!}JWG zbf1LI1bf1~9 · eru~wUJbu ~Gbr l11 UJnlrutrrg 
h~t.J.n'l zbrm , np~ hbm wGli~2WUJbu wnGlt.J.mli t UJWG~ro. 
Wflqbq~nG zbpmrg, nrG WUjwhnt.J.mli t ljnGmwljLilWJ~G L. 
wrqbLwljwJrG zbflLilbfl[) , hbrubLll~ljwgGnrJ. zbrmrg, np[l ~nLJL t 
LllWLru qnflliwG , unuuouwG ljwli WJl Ub-!}nflnt.J. tflW!}b~wt.J.nf1L[w6 
wnwpljwG libljmuwgGbL Zf12WYW lir2wt.J.WJfl~Q, tf1w~b~wt.J.nruwG[I 
ubtuwGrljwljwG wurmf}JntG mt.J.nrt zbrll1~g, wrmwe~G zbrm~g , 

nrG w~whnt.J.mu t Lfl~wqrw~wG ~04lnruwgtJWJ~ nrwyo: UjUUj~ur 
f:}wrtwli!}Gbrnt.J. tf1w~b~wt.J.nrt.J.w6 ~wG~rGtrr hwumGwgmuo ~mJL 
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t LflWt~U wqwmt.J.bt pnppnuGbr~ wnW2WQntU~g L. UW£?(1UWG 
wztuwmwll1wf1 qnp6oG~wgGtrrg , ~GlUJbu GwL. qqwL~nrbG 
tf1nerwgGmu t wrmwl')rwGer ljnrmumGbro: 

IClwGywrote ~~G11 UJwGrrGtro ~wmmu bG ~wrw4l~Gw­
J~G hl.ll.:iwomtt.J.w6e~ pwrwlj zbrmnt.J., nrQ ~wGrro ~wzm~wGmu 
t ewwwJmu~g, Grw t.J.rw Lnro~ L. pnppnu~ wnw2wgmurg: 'TJwrw-
4l~GwJrli ljnu~nq~grwG ~wrw4l~G~ hbll1 tuwnGt.J.w6 gbrbq~Gr , 
DW(lUJbp~ , hwywub~lil~y hwt.J.bLntliGbp~ , ~nL~t~~LbG~ , UJnt~~qn­
pm~~tbG~ L. WJL Gjnt!}bfl~ tuwnGmr11 t: 'TJwrw4l~GWUJWll1uwG hw­
uwr ~wur~ qtmtuo [!Gljrtt.lmu bG urGlL. 160°- 265°C LI1W£?WQf1WO 
UJwrw:PrGwJ~G hwuunmLt.J.w6e~ ut2: 

'TJwG~Jl[l tflW~bf:}wt.J.nJlntU b(i WJUUj~U~ ~nl~UbflWJ~G !}W­
rtWG!}Gbr~ Ub2, nrnGe mwewgt.lwG owuwGwy mGbG UUlilbguwG 
lib6 hGwrwt.J.nrm~JntG, nru w~whnt.J.nu.:i t GrwGg ~~114 h~t.J.w-
6nt~JntG[I UJWU(l~ t.lwljbJ1L.ntJ~~G: 

,wtw6 UJwGrrGbp[l , nrnGe mGbu Lnt6bL~ u~~Lllwljmg~ L. 
pwt.J.wljwGwlwtf1 tlirlltuwgt.J.w6 JnL'l~ wt.J.btgmljwJrG UJwrmGw­
ljm!}JntG, tflW!}b~wt.J.nrmu bG ll1W£? t.J.tJ6wymli , rGl[l tf1w~b~wl{npnrt 
GJm~brrG GbrljwJwgGmu t hwmmy ~whwG2Gbr: ,wlw6 UJwGrp­
Gbp~ hwuwr hw6wtu oqll1wqnr6t.J.mu bG wumu~GwJ~G Grpw-
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C8 

-mqu~ l]q cnutu..lmrtmll t..lmrtmll om~6mbt..lmb ~t..lql)pb~ombt..lout..l 
-~~Cl 'l oq t..lqoat..lqert llu5m?lfl unuz ']luaom'1U1q4 (%06 'l?IJ~~ 
~n~l]flUIJ t..lmrtmll ~t..lql)lllUU1tnmU1mlj ~n~ '%09 'l?IJ~Cl) l]mfelu~ 
-ml)lut..lmtn Llr;>t..lmd ~t..l3 'Ooqllqt..lm3omd 'l Obt..l~rt rtt..lmeJ 

1JQllqLJm31Jmd 11 bl..l~p pi.JmeJ 

:~ ll~t..lm ~]lulmQ Qm]1U1nmt..IU1mtn 5~6llemt..lm]1U1n 
t..lu]lmalmQ rtm~ om~m3lludrtm omt..lmU1 1]~fmU1t..lutnnomt..ls :U1qlj 
~er1u~QmQ o~rmt..lqrt~lutn rtm~ ~ella ~ rtlu]lomo~drtu~ Ollqe~emdt..lo 
CllUUU UI]O ']luanqU1 ~t..lqo~mt..ltnuU1 Qm]lU1nmt..IU1mtn o~llqe~emdt..IIJ 
l]~fml]~(llUnm ~ (llU]lU1nmt..IU1mtn l]mt..lmU1 l]m~mlluumtnn 

:t..lqtnt..1m9 IJQQQLlqo? 'lmo nqtn?o~ 'oomlflmeommtnt..lm9 'l -muo 
'-m~Zt..lulub '-mmulormtll ~ aU1qtn Ot..lqthufo llut..lu]lmeqemlfl Llmrtm4 
~t.Jqtmun UU(; :t.Jql)(llU~mU11U~ IJlJfmllm lm1]-m3mum.l]q llut.Jm~ mt.J]l 
omrtt..lu]lmeqem<l> :%9 ~ .Llm(lmlj ~t..lqot..llUtnm l]~fmt..lm]lmQ ·~ % ~ ~ 
-6 UIJlU(elu~miJlULlmtn ~lqt..IU1mlhue l)mfelU]lmou~ :Ort1U6mbt..lmb 
4llql](lb~l]mbt.Jout.J~~Cl ~ Llu]lmt..lml]lj ]lUaiJm'lU1qlj IJmrtiJml~ l)mfEhu]l 
-mi]Ufl.l :UI)lUfelUfiqt.Jbm l)mfelUC!Uq(S 'l ~nhul 'lmiJ lqU1nmtnl) ~ 
llut..lm~ Oomrt6m3mum omrt6m?<t> :Ortmll Qm]lt..lfm 'l UU1Ulj ~~mortllu~ 
l]q CllU]li]U1fmlj ~llUOIJlUft.Jum ~UU '1Jmrt6m?lfl l]q CllU]l~t.Jmel]q 
d(lmfEl1uU1Zq4 ]1uaom'lU1Q4 om(l5mu~nao ~uqtnumg. :d(lmrtomlq]lm 
~llm 'l ~t..lqocro,urtqrtmll ·~oqllqt..lm3omd ·~nrt ·~uqtnt..1m9 .B~t..lqo~b 
-bml~md 'l o~LllUnm Qm]l~mZ(lmt..lq]l l]q (llU]lt..lt.JmU1un 

LJqlmun .Qm]16mi.Jml)q61Jult l..luc 

:o~ElomllmEl 
o~rmuqrt~lutn .omllmU1 llu]l~Q~mpuq3 pm~ Ouqll~t..lm ~]lulmQ 
Qm]1U1nml1U1mtn 6~ElllElmt..lm]lU1n uu]lmOlmQ pm~ l)m~m3lludrtm 
rtlufmumQ oq mllmU1 IJ~fmU1t..lutnnomt..IU1 nqtnuu t..lmpm4 tJfulutJ]l 

-utn Qm]luu]lmeqElmlfl 3qp ~fmLlmU1 l]m~mlluumtnn UOU<J> 
:Ouqll~um 'l Ot..lqom~omd 

'Ouqo~mpmd Qm]luub U1q4 ~t..lqo?~t..lmlflm~ Elllm4 Qm]lU1nml1U1mtn 
54eomllmemdl11J IJ~fmiJ~(llunm 'lmiJ oq CllU]lumt..l~~ oqt.Juofml 
:Ot..lqom~omd mf~mtnm ]1ut..lqo?4Llmlflm~ o~fmoql~dj~lutn Qm]llpmp 
pm~ ]lut..lqo?~umlflm~ llu]lU1U1tn 5~u~t..lul0l~1J~]l~lutn U1Zu~ p1u]l 
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-llmrtmll oq mllmU1 IJm~mllul.lmtnn n'l t..lmpm4 ~l11UfU1~¢ou~ 'l ~ful 
-u~]lutn 't..lmrtmll ~t..lq1JllluU1hl Qm]16m]lt..lqnou~ t..lu nqtn?o~ 

:rtlu5mU1m]l ~anqm 1J~amU1t..lm 'liJmfelUUQIJme ~ C11UIJ6m3 
-mum IJUU '0nq6uutn 1Jmrt6m~Zt..lulub l]mfelu]lmourtj ~ C11UU1nmtno 
Domp5m?lfl ~~muu ~Ll1UfU14¢ou~ 'l ~rulu~]luu.. :01Jmpfmarma 1u 
I]IJmrtrtjulflulfl ~l]flUb ~fmt..lmlll 1Jm~mllmU1qCII]q (llUU1nmtno 'l drtmrt 
-U1m~o ~uqollmU1qp oq ]lt.Jnqt..lbm nqtnm~U1m4 Ot..lqiJlU€16 o~rmbt..ln 
:Llqi]ElflU'lLlq IJmrtt..IUprtj 'l I] mp6mt..lnUIJ l)q t..lu]lmllml]l: :dpmf61U6 
-qubm ~t..lqonudt..lud nqtnmi")U1m4 ·~uqortb~IJmbuouu~~Cl lmom?lfl 
l)q llut..lm~ Cfl)mt..IU '01JmfelU~ml]lUUmtn Llr;>t..lmd ~t..lmamZ Qmfml](; 
:t..lql]lUEl€1 l)~fmUIJIJn 'lamp I) 4fmlmprtjmt..l~ ~]lea l]m~ml]mbt..lo 'Lima 
-mZ %SS l]q (llU~miJlULlmtn Ot..lqi)U1UfU1~¢1JU~ 'l I]Ult.J~]luu.. 

LJqi)IJ1uruni¢1Jult 11 ul1.J~]lut~, 

:t.Jt..lqot..l~ut..lql) oomum 
'C11U~m9~]1 Llluamrt 'Qm]16mU1rtj .um~mU1 qU1fmlfl 'l t..lql)~ludrt€1 
mfellEl']lut..lqot..l~ut..lqo-~t..lmtn Qm]1U1nmt..IU1mtn 5~llq1J61Jmllme IJLjfmiJ 
-q l~El~~lutn J um~mU1 qU1fm tP 1JmLlmU1 1]~fmtm.lutnnl]mt..IU1 llu]lQLlub 
-mU1bO umpm4 ~l]qllqt..lm31]md l]~fmt.Jml)lJLlmrt 'l lUeeJ 

:Ot..lqoeqElmlfl Qm]1U1nmt..IU1mtn 6~61Jmllme o~rmoql46~~lutn oq 
Llmpt..lm4 t..lmpm4 ~]lEleJ :Ot..lqom~omd om~mllmU1qCI ~t..1qouQm4mtn 
]lut..lql)?~t..lmlflm~ tJ]luU1U1tn pm~ Qm]l~mlfl l)qllu~~U1qpt..lq4 .Ot..lql] 
-m~l)md mf~mtnm CllU]lLlmt;~mlj l)q mumU1 l)m~mlluumtnn U1q]lml) 
-1ufut..lm lq]lmum Llmpm4 ~oqllqt..lm3omd Qm]15mo~umn 

:OrtlUumomd 
~aU11UC1 ~I)Qm]l€16 'UIJ1UfelU~~U1qCILlqlj ~]luljmtnm ~ aU1qtn Llmrtmll 
IJmrtfimt..lq]l l)m(l6m?lfl l)m~ml)mdmnl]q~m~t..ll)mrt ~n~ 'l)lUfm~m]l€16 
'l 61Jmlflmeomm~ZL1ulub '-mLI3 ~IJ~l ~ aU1qtn omLimU1 llu]lQLiub 
-mU1bO ]luum9U1mtn ufn :01]1Ufelu~ml)ma ~lmbb t.Jlrn¢ ~lUll 

-qlj 'l ~Liql]al]lU(lqClmll '~bmb lUeemrtjQm '~]lee~ O~Uql)l)lUfelU~miJ 
-Qomum Zut..luod ~l)qllqLim31Jmd Qm]lomo~Limp 'l QmLiu lln 

l)q1JqLJm31Jmd .Qm]16mi)~LJmn 

:OLiqelUfiJ Qm]15m1Jljdrtu~ ]luart~lllfm 'l Sd 'J.3d 'dd ']lua 
-nqU1 ~Liqo~mpmd ]lu?~Lim&.Pm~ 'l LjLiqo~mt..ltnuU1 '4Llqll~t..lm .Dllqelj€1 



lW4wG U~2WLlWJrl: Vrq~ L. pwG2WI1Df1bG~ nrw4~ LtlnLtln~nL~JnLGQ , 
Ltl~wgmuo L. 4nrmuLnGtro wnw2wGmu bG GrwGgmu oG~wgn11 
uwGrtw4bGuwpwGw4wG, LjbGuwp~u~wljwG L. ~~q~LjwljwG qnr6-
[1G~wgGtr~ tijWLn6wnnLt: :bbrubGLnGtr~ wq11bgm~Jwt.'ip QG~wgnf1 
LjbGuwp~u~wljwG LtlnLtln~m~JmGGtrQ . nrnGg oG~wgpmu wnw-
2wGmu bG qmJG~. hwu~ . pwGorm~JwG LtlnLtln~m~JmGGtr. tijWJ­
t.'iwGwLtnrLtmu bG zG~wnmpJwt.'ip L. hwumGwguwup: tunGwLtm~JWG 
qnlnr z ~wguwG ~~q~4w4wG tijllngbuGtr~ hbLnL.wGpnLt tijLnnLf1-
Gtro ~wnwumu bG L. LjGonnLnmt.'i: V~rqo L. pwG2wrbf1bGo hwLn­
~wtijbu wrwq bG Ltwrw~LtnuJ li~~rnorqwG~quubrnLt : <D~wguwG 
GzLlw6 pnlnr tijpngbuGbr[l 4Lnrm4 wrwqwumu bG Lnbuw~w­

LtnruwG, Ltlwpb~wLtnrliwG L. Lnbf1w4'1n~uwG oG~wgpmu p..uG2w­
rt11bG~ L.lirq~ lib~wG~LjwljwG LtGwuuwG dwt.'iwGwlj: 

lclwrli urq~ L. pwG2Wilbf1bG~ Ltlw~b~wLlnruwG hwt.'iwr tijW­
hwG2Llmt.'i · t ~wLtlwLtnr 2rw-, qnLnrz~w- L. qwqwwG~w4lwGg 
Lnwrw , nrmli ~~ L~G~ ~w4l~g wLtbL~ ~nGwLl t.'i~Gnlnf1Ln : tunGwLt 
urqtro . hWLnWL!.jLnnLf1UG11Q, LLlwgLlw6 L. t.'iwprLtw6 pwG2Wilbf1bUQ 
GtijwLnwljwhwpliwr t Ltlw~b~wLtnrbL ~nGwLtw4wJmG h Ltlnz~w­
wG~wLtlwGg LnWflWJ~ t.'ib2 (Glj . 5.6): 

SbuwljwLlnrn'1 Ljbl.l1bllnLU L. urqw-pwG2Wilbf1bGwJrG 
pwqwGtrmu l.l1wrptr urqtr~ . hwlflwtijltlmf1Gtrr . pwG2wrb11bGr 
Ltlw~b~wLtnrliwG hwuwr Utijwnnf1w~wG L11W!1WG pGnrnzLtmu t 
JnLI1WhWLI1nLLj lnL6mliGbrr lWJU UtijbljLnllnLl: nrtijbu lfl!1WGu­
tijnlll.I1WJrG lflW!lW oqlflwqnr6LlmU bG Lt1WJLI1b , UL11LlWf1W~f1~b L. 
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tijLWULnUWUUWJb Wl14'1b!1[1 , qwlipjnLf1UD11Q L. hwLI1mlj pbnGwrlj­
'1Dil~ Lnwrptr LnbuwljGtro : 

2nru~rqo L. pwG2wf1bf1bGQ pGnrnzLtmu bG hwubt.'iwl.l1wpwr 
gw6p ~nGwLtm~Jwt.'ip , npr 11bummu WtijwhnLlLtmu t pwqw~wG l:ir-
4wr tijWhtijwGmuo: 'lpw hbLn libljl.l1bf1 tijbLnQ t Gljwl.l1~ mGI:iGwL, np 
hwliwJ~G hwLnljm~JmGGbp~ tijwhtijwGuwG hwuwp ~nGwl[m~JnLUQ 
unl[nrwpwr uGmu t wt.lbL~ PWf'lOfl , pwG tijWhWG2tlmu t bfl4WflWL11L. 
tijWhtijwGuwG dwuwGwlj (12-15%): 2np upq~ L. pwG2Will:if1bG~ 
Ltl~wgmt.'iQ Ljwrm11 t L11Df1~ mGbGwL ~nGwLtm~JWG 4LwGuwG, u~~rm­
opqwG~quGI:irnl[ t.[wpw4liwG , 4Uj~nf1mGw4m~JWG wnw2wgliwG, 
t.'ir2wl.I1Gbrnl[, l[Gwuwl.l1mGbpnl[ l[wrw4liwG I1DL4QnLli : 

2nr urq~ L. pwG2Wf1Df1bG~ hwuwr oqLI1wqnr6l[nf1 L11W!1WG 
LLjbLnQ t L~G~ 2rw- L. qnLnrz~wwG~w4lwGg, ~u4 JmrwhwLnm4 hn­
lflnl[ odL11l[w6 pwG2wrt11bGGbrr hwliwr · GwL. wrnliwUlwwG~w­
LtlwGg : 

Utijwnnf1w4wG Ll1wrwG ~wrn11 t LrGbL Ll1ntijrw~GI:ir~ 
Ll1bupnl[ ' LljWLI1!1WUU1l[W6 UjlWUUlUWUUWJb 6w64nLJ~n4 4wt.'i ~W2~-
11WQl[W6 wumu~GwJ~G Grpw~f1~nl{ ~~w~g L. L4nL~t~rLbGwJrG ~w­
f1WG~rg: SpwGutijnllL11WJ~G LnwrwG nLG~ Gtrp~G 6w64mJ~nLl Ljwu 
UjnL~t~~LbGwJ~G ~w11wo~~g Ujwl.l1rwul.l1l[w6 otr11~rutrnt.l ~'1~1:i 
Lnntijrw~Gbrr . tijnLrt~rLbGwJrG ~Wf1WG~r.9 Gtr11r11nq wupnf12W­
~wG ~wu qn~rbJwgl[w6 UU1l[wrw~f1~~g 4wu wumurGwj~G Grpw­
~r~bf1nLt4wz~rwgt.[w6 ~'1~~9 6wLnt.l~ wpljf1bf1~ l.l1bup: 

U!l(\Wjp[j IJ. pw[j2W!lbrtt[jwjp[j hjnLpt!l 

VrqwJrG L. pwG2wrbf1bGwJrG hJm~tro GtijwuL11wLlnp 
tlr2wLlWJI1 bG urljrnorqwGrquGbr~ qwpqwguwG hwuwr , WJ'1 
UjWlflOwnnLt tl hbzltlm~Jwlip bG bG~wr~l[mu uwGrtwpwGwljwG 
Ltl~wguwG: ~Jm~trr LnWf'lWJwLlnruwG L. Ltlw~b~wLlnruwG 
dwuwGwlj tijWhWG2LlnLli t 2bf1UWJrG t.'izw4mli, hbl.I1L.WpWf1 L11W!1WG 
L4bL11Q t wG~w4'1wGg LrGr ur4rnorqwG~quGtrr hwt.'iwr , 
2bruwljwJmG h hwLnljwtijbu wG~w-4lwGg ' ~~Llw6Gr hwuwr (G4 
5.7) : 
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Puwljwu hJnLJ3bf111 hwuwr wt.lwOI)wljwO ulljwr:mf1.w4w0 
U1Wf1W to hwuwrt.lmu wUJw4b zzbro 1.t pwuljwutro: 'lrw hbUl ub4-
Ulbfl. 4br2t"JO U1Wppub[1pu UUlbfl.Ot.lbL b[J Ub6 QWUWLjnL~JWUp UlW[l­
pbp U1Wpnf1.nLJ3JWU JnLf1WUlbuwl.j pwdwl.jubfl, UlnUJpwljObp h UlnUJ­
pwl.jObp' UjWUlflWUU14W6 ~r)_pb l.t hW[l~ UU14WflW~fl.j3b hpupnt.l l.jnU­
ptJ0wgt.lw6 OJm~bptJg : 

srwOuUJnf1LnWJilu Ulwpwu L/lWJUlb, UJLWutnuwuuwJb, uLnt.lw­
flW~fl.~b Wflljfl. t, np[J m[Jp zzbfltJ l.t pwul.jWUbfltJ pub[1, l.jWU WI'2WUQ 
l)f1WUQ Wf1411. t' Lnbtnpw-UjWl.j, U1bU1pw-pptJl.j h WJL U1tJUjp W[1ljf1.plj­
Ob[1tJ m LnnUJpwl.jub(ltJ hwuwr. tJO~UJbu Owh uU14W(1WJ:trwb Lnw4-
lli1(10bf111 t.lrw Ulb'1.w4nr4w6 2b(lliwuuU1bgun11 LnwpwO: 

u4 - 5.7 . ~Jnq~orr mwrw 
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UJU u~bf12Ub[1Q ~nGwt.l UjWJUWGGbpmu UjWhbLilU '1WI1Gmu 
bG Gb~whnLn, tlUl.j 17-18%-tJg pwpop ~nGwt.lm~JWG I)GUJQmli 
40wut.lmli bG litJ4rnopqwGrquGbrn4: PptJGoo, t.lwruwljwJtJG WUJ­
rwGgGbro LnLJur wq11bgm~Jwlip 11wnGmu bG 46t.J.wgw6, WJI'l 
UjWUlOWnnt.J. U1Wf1WU ~UjbU1Q t ~WtrWGgtJl.j LtJGtJ: Q.w(lbowt.J.wpiJ h 
uwGpwowt.J.wro zwm Ph~ bG qqwjmG LnLJutJ hwGI)bUJ: 

Pwr)_l.jwgw6 bG htJliGwljwGmu w6~W2f1WtnGb[1tJg ' 70-75%, 
uUjtJmwl.jmgGbptJg' 13-15%, u OW[1Ujbf1tJg' 1-1,2%: LnLJUtJ Wqf'lb­
gm~jwup uwljwpnGwJtJG Uf}bpQGbflQ flwnGmu bG L/1zr4nf1.: Pw­
gwuwl.jwG wql)bgmpJmG bG pnfl.Gmu 2bruwutntJ!5wGwJtJu U1WU1W­
GmuGbpQ 1.t ubtuwGpl.jwl.jwG LnWLnwGmuGbro Lnb'1.wl/1ntuuwo dw­
uwGwlr 

Unt.J.npwljwG UJWJUWGGbpmu UJWhbLtJu upb[1QGbpf1 uwGrtw­
l.jbGuwpwGwljwG L/l~wgmu ~11 wnw2wGmli: Unwt.lbL t.lLnwGqwt.J.nll bG 
hwuwrLlmli Lnbfl.WL/lntuuwG 1.t 2bruwumrowGtJ LnwtnwGmuGbllh 
ctwuwGwlj W1'2W2WQnf1. ubtuwGtJLjwl.jwG t.J.Gwut.J.w6QGbro: Uwljw­
llnGubro L/1~11mG bu l)wnGmu Gwh wphfl LnLJur wql)bgmpJmGtJg: 
LnLJU(! wGpwpbGUjWULn Wqf'lbgm~jmG t mGbGmu ot.J.nt.J. tuunp!lg 
UJWU1f1WuLn4w6 u~bllQGbrh t.l(lw: 

UwljwpnGwJ!lG Wf1UlWI)f1WGQtJ hwuwr npUJbu UUJWI1n'1.w-
4wG LnW[lW bG OQLnWQnll64mli gbLn-l>wG!lg h UJnLpt~tJI.bGwjflG pw­
'1.WG~pg UjWU1[1WUtnt.J.w6 LnWflpbp 0WL4n'1. utn4Wf1WJ3'1.f:lb Wfll.j'1.G[1[! 
h U1nllj[1Wlj0bp[! : n(lUjbU U1[1WUULljn[llllWJflU U1W[1W bG OQU1WQnp6-
4nu'i qn-l>llbwgt.J.w6 uli14Wf1Wf}fl.J3f19 UJWU1pwumt.J.w6 6wLn4.r Wf14fl.b­
f10: 

CGLjnLJq[!, GnLZIJ, qbLnG[}GljnlJq[} UJWpmGwljmu bG lib6 Qw­
Gwl.jm~JWUP JnL'l. 53-67%, 17-22%, w6tuW2f1WU1Gbp ' 1-13%, tun­
Gwt.J.mpJmG' &8%: UtJLjrmopqwGrquGbrll h LnLJur m lllWQnLf}JWG 
wql)bgm~Jwlip QGLjmJqGbpQ tr~wGmli bG : ~bztnmpJwup tr~wGmu 
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bG t!GwuwlllmGbptJg L. Uf1Wq ~LwGmu bG ~nflllGw~tJ hnlllb!1: UJ11. 
l4WLI16wrm4 lllW(lwG L4bll1Q t LtlGtJ 211w-, qnln!1zrw-, qwqw- L. wpn­
LlwlllwwGpwlflwGg: 

IClbJ[! hbzlllnLf)JWUp t [!U~WLnLU ~nflUGw~tJ hjmf)b!1 L. wpwq 
~npgGmu t wrmuwlll[!: 011r pwr~ll hwpwpb11w~wG ~nGwt!mpJwG 
'lbUJpmu hGwpwt!n11 bG ~bpubGLilwmpt! Lf1nlf1n~mpJmGGb!1 : IClbJp 
npw~tJ tt(lW wGpwpbUUjWULil Wq'lbQnLf)JnLU t mGbGmu W!1L.tJ LnLJU[!: 
UJ11. L4WLI16wnn4 lllwpwli Ujbmp t LtlGtJ W!1nllwlllw-, 211w- L. qnLnr­
zrwwGpwlflwGg: 

~l:inwllnl1 wrt 

Ufl[! n! 211W~WJnLU tlpb!1Q t: unLJGtJu~ !U!pG ~nGwt!mpjwli L. 
2bpuwullltJ6wGwJtJG lllWLilwGmulibptJ 'lbl4QnLU OpwGmtl wnw2w­
Gnul bG qG'ltJ~Gbp, WJil. UjWLI16wnn4 mwpwG Ujbmp t LtlGtJ 2rw- L. 
qnLnflzpwwGpwlflwOg: 

Umrus 

Ump6[! UjWpmGw~mu t wqnlllWJtJli LltJwgmpjmGGbp, hwG­
QWJtJG Ujmpbp, JnLfl' 4-5%, WflWJtlG utJwgmpJnLUlibp, 1-2% ~n~btJG, 
0,06-0,1% bpbpwJtJG up6wjtJO JnLf1: Um!16[! Lfl!wGmu t O'ltl9 Gbp6-
64w6 ~nGwt!mpJWG UJWL116wnn4. np[! ppt!w6GtJ hblll LltJwutJG 
Lfl!wgGmu t ump6tJ hwllwJtJG hwlll~mpJmGGb!1[!: tunGwt!mpJWU 
wq'lbgmpJWUp ump6tJ hwmtJ~Gb!1[! 11wnGmu bli Lflwlflm~ L. 'lctt!wr 
bG Wflttmll: bpb ump6p JnLfl[! Gbp664mll t Lf1wpbpwt!nl1nf1 UJmpp 
ub2, 'lW L4WLI16wn t 11wnGmu um116tl ~64bgtlwGo: 20aC-pg pwp~p 
2bptlwullltJ6wGmu L4WhbL[! GL4wummtl t ump6p n11w~p Gt!wqbg­
uwGo: 

<Dwpbpwt!npnf1 UJnLf)[! UjblllQ t LPlitl JnLflW-, 2flW- L. qnLn!1-
zrwwGpwlf1wGg, L4WZLill4WGtJ upb!1Q[! ~nflllGw~tJ hnlllbptJg: 
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5.3. <Dwpl:ipwatnrulw(j (jJnLPt'll!(jUl(lnLpJm(jn 

<Dwpbpwt!npuwG UJmptJ [!ULI1!1nLPJnLU[! nr~nzt!mu t· bLGbLntt 
Lf1wpbpwt!nrttn'1 Llpb!1QtJ ~wqutJg, UjWhUjwGuwG UjWJUWGUb!1tJg, 
ctwu~blllGI:iptJg: <Dwpbpwt!n11n11 UJnLP[! [!Ulll(ll:iLtJu wGhpwctbzlll t 
gmgwpb!1bL qpwqblll Llnlllbgmu: 

<Dwpbpwt!npnf1 UJmpbptJ 6tJzLI1 [!ULI1!1nLPJnLU[! qqwLrn11bG 
Wq'lnLU t UjWhwG2ttn11 ~mG~gtJwGb!1tJ ~WLI1W!1UWU tt!1W: 
<Dwpbpwt!nruwG UJnLptJ [!ULI1!1nLPJnLU[! n11nzt!mu t Lf1wpbpwt!n!1ttn'1 
UpbpptJ ~wqun4, UjWhUjwGuwG UjWJUWUUb!1ntt m ctwu~blllntt L. 
L4WhwG2mll t qpwql:illl, n!1W~JWL Unlllbgmu: l"uwGwlntt Llpb!1QUb!1tJ 
~bGuwptJurw~wG ~wquo · ~wrl:iLtJ t ~L.w~brl4bL Lf1wpl:ipwt!nrn 11 
UJnLPI:i!1tJG Gl:i!1~WJWg4nf1l4WhwG2UI:i!1[! L. [!ULI1!11:iL Lf1w!11:ipwt!n!1UWG 
ubpn11o: 

<Dwpl:ipw4n11n11 UJmptJ [!ULI1!1nLPJWG ctwuwliw~ L4bll1Q t hwzt!h 
wnGI:iL hl:illlL.JWLQ. 

• Lf1wpl:ipwt!n!1ttn'1 LlpbppGI:i!1tJ hWLil~nLf)JnLlilil:i!1[! L. 
UjWhWU2UI:i!1[!, 

• Lf1wpl:ipwt!n!1n'1 UJmptJ uwMwGwJtJG hwlll~mpJmGOI:ip[!, 
WJutJGpu· Lll:i~wGtJ~w~wO WU!1nLPJnLU[!, hl:i!1Ublllp~mpJmGo, 
ptJutJw~.wG ~WJnLUnLf)JnLU[!, pwlflwGgl:iLPnLPJWli 
gmgwGtJzGI:i!1[! (qwqb!1h. 211r. 6wpl4b!1r L. WJL ur2wt!wml:i11h 
G~WlllUWUp), 

• Lf1wpl:ipwt!n!1n'1 UJmptJ W!11:id'p[!, 
• ~WJnLUnLf)JnLU[! LltJ2WLI1UbptJ wq'll:igmpJWU li~WlllUWUp (uw 

~w11L.n11 t G11wGgmu WJU lllbuw~r Lfl!wgwGo bGpw~w 
upl:i!1QUb!1tJ l4WhUjwGuwO ctwuwGw~). 

• UJnLP[! L4bll1Q t hw!1UW!1bgt!w6 LtlGtJ Lf1wpl:ipwt!n!1nf1 
LlbpbGwJtJG ('lctt!wpmpJmGGbp !l4blllp t LtJGI:iG 
UbpbGWJW~WG qn!16nf1nLPJnlUUb!1tJ ctwuwGw~ ,; 

• UJnLP[! Ujblllp t mGbGw hw6bLtJ W!1LI1WppG lllbug, n11o 
qGwhwlllt!mu t lllbUnf1WL4I:iu: 

UGG'lwllpbpgtJ wnwG~Gwhwllll.jmpJmGG WJUUjtJutJG t, n11 
0Ujwlllw~whw!1UW!1 t hwuwrt!mu Lf1wpbpwt!n!1LlwG qqwLr uwuo 
f}nf1GbL pwlflwGgtJ~ · UpbpptJ lllbUnf1w~wG 'lPLilUWG L. [!U~WLUWG 
hwuw11: UJ11. l4WLI16U}nn4 Lf1wpbpwt!n!1mllo pwlflwGgbLPnLPJWG 
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t6 

tftlbtfl)mbuo lUUUml,ll,llUI)UU€11)q 1)1Uf€1lu6qubm um~mnmofl 'UlllU4 'I"] 
Ul,lmlj tfauq€1r;J oq (llUn.jUtP OIJUUU 'UIJ1Uf€11U1Jtftlm1J41Jm om(l61)m (IJ4f 
-m11u~qlur;Jml1Qm6 nqmm~lllm4) l.fllq€11ufo 4~miJ(IUU~ 6tf€llufo omtl 
-uurmaq6m41 Oqr;J tfauq€l!:JmUI)I)n 1 l,llUZuuul)d li!J~(Iuqlll nfn 

:nmiJriJm ~fJtll 
~ atnqm il€11Ufl) UUUUltmflqflmtP .IJa!)tjnfm 'lJUql)~mt.Jum~ 

-m1,1 t.flqulllmlflu€1 tffmlj6mtlb4tl l)q 1,11U61Jmbmuqb 6ljll1 
-q~mnqll1 ~ljl)qljblj4 aoutlu 'fluuqo~miJma orm tlqthufiJ 
um~mnmofl ljuumlllllm 1 alllqtn? il€11Ufl] uuuuflm€1q€lm41 • 
'iluqi)IJ1Uf€11U~ll1mlj IJm~mljbulutjbtj¢ 'I"] ~tjll1tnqlu1Jmbtlo 

tjal)mut.Jmtnum tjn.jUtP ~ aLTlqtn? uelUfl) l.Juuuflm€lqflmtP • 
'uqalUfl) l.Ju6ql)lU IJ1UfalU~ljnaULT1 

UQI.lmd tj~ml)lUUmtn 1 'alllqtn? u€11Ufl) uuuurmeq€lm41 • 
,illlql)afluuu 

lmf'1L11q4 l)q (,lluumuqiJ DdtmiJrnttl'mtn ~t:fiJqt:ftJt:fqmdmmt:fiJrnn 
:~ I)J]lUfalULTln.j lU 1JIJlUf€llUU!,lm tjtlm~· IJmr;JUUb UOI)m4 

-mtn om~mot~44 dl,lm(llllmhlJ tfuu 'flu6u3tjl,l l)m(IUUb U(llU6m~tfll1q!:J 
-llq4 ~ t.lml,lllmljm~mLTlmtno lqflmum hmom!:Jmp om~;~uupm€lq6m41 

tjllq1Jllq!,ltjluu.. :~ 1J1Jluf€llufmhm6md 1Jmfeluhm1Jmll.ju41 '134!:1 tjufmrmo 
-tltl otJamlllt.lm 1 ljat.lq€1(1 uufluurmaq€lm41 lliJ1Ufihutat:fmqtJI:IqE 

:llr;JlUB 
-m3mum tjaLT1q4 OtffmtnllmSl Qmfl~llql) mufl tfehu'lllq~m{l llufl~llmQ 
-uuLtJ '1?04!:1 ull1q4 6tjl,l·Juna ljaQm}161uum~ 1J~fmtntlm9 Qmfl~t.lqo 
1Jlj€lflU'I"]Uqhm(l tjelUfl) l.JutJupmflqflmtP ~ (11UI)61)m I)UU 'Qmltlllmt.jmh 
-miJm(lmp tJhmZut.lu nqtntlu oq r;nuZut.lu OZtjom61u6 nrm um~;~m4 ljuq€1 
-lUfiJ t.lqdums :d~;~mf€11ulJu'l"]ll1 omi,161JmLtJm€1tlqo CJlUIJmSltJLTlnmt~uqo 
Qm}lutn .tltnt.lm9 ~;~m~ tju1uf flu3tj(l tfalufo uuflht.lmQlluLtJ ~ (lluflubm€1 
-1uoct DQ1u(lhut:f1q01Jrnlflmt1mtndm~ t:fEhui'Q bucJutamt1qt1rn(b 

:iJlm1]m3mum tjli1U4 hlutnmt.jmlllUf tj€11Ufl) IJtjfmiJulmtn~ 
uuflt.lurmaq€lmtP 'l?!Jtf!:l l)q ~nuumlllmh ilt.lql)(llU~t.lmQUU<P 
:plULnmljml)b htfllltnqlul)mbuo ljt.lfmflm3tjp IJI.ffmbmb tjuUU1mhtjna~ 
oq CJ1uumll1mh Born ~momr;Jmp Zuuu :r;nut.lqoom(lfmtn l)mf€lluflm!JU~ 
rt 41Jm9ljtnnml,lllq3 tJhmZut.lu .oq~;~ tft.lulllmhljna~ !:JlutluflmuqU1 
TJ oq r;nuhmtP ~ljtnqpllq4 Ot..lu 'C3ql,l tj€lq€lmLtJ Qmlttnnmutnmhl 
6tj€11Ufl) UUUUpmflqflmtP UUflli1Ubmll1qlj l)q 1,11Ut.lupmuqU1 
ilZlUCJIJ l)ljfmi)Ulmtn~ ~ljlllm(luum t.lm(,lmlj mt.lt.J :mt.lp IJmfalU~miJlU 
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Jm1,1tJqdmi)L11fm4 tjuq€11ufo htJlllm!,lutlm d!:Jmf€11UIJbO tjt..lrmombt.lo 
[om~mumli1U4) l)m~mfmbb 6lj(IUU~ 6omhi.Jllml;l ~ Qmfl1JCJ44 iJuueq(l 
1fn :fluuu€lqp htjll1tnqlu1Jmbt.lo l)q p1uZut.lu t..1mpm4 tjlllm!,lut.lm 
~auqat;~ D1J1UI'thot:flqi51Jrniflmt1 t:fdlU(IJ budu]lrnt1qt1rn(l) 

:]1u6hmQt.IUb tffmtj6duun {lmh tjfmljblU¢tju ljbmb ~ (11upZuuu 
UIJ1Uf€llutjlq61Jm41m6 hmiJmr;Jmp omt;~umuljh tjt.lqouu€lqt;l 4hmllu1U!Jn 
:omtj¢mubull1m(IUUa l)ljfmbmb 'ilbljlmom IJmhmlj~;~lja 'i]t.lqi)UU€lqr;t 
omhmhljllltnO l)q r;tluumllljh um!:Jmlj l)mt;~ZutJu tjfmlj6mt.lll11)q61)U~ 
1uZt..lulub (lmh tjbmb Qm61Jm ZtJun.j Qmllhm41t..lmtnmi)Cfo4 puctjr;t 
lja(llU4 lluflll1ubmll1qt :(iliJ1Uf€llu~uLtJu41 tjfmtj6mt..ltnrJ!:I61Juh (lm~ 
tjZma 'ljlmflmQ '1Jm(IZ!J9 tjbmb oq p1uZut.lu) flu34!.1 L/a(llU4 ~ lq5om 
IJUU 'llhmoma tjbmb l)q !,llUZutJu cnumufr;t ~nL/ 'i]bmb uuflht..lmQL.IuLtJ 1 
r;tluflt..llll 3q(l ljaiJlU(IIJmpmd ~qn :tjt.lqoa!JlU(IIJmpmd 1u~tlq ljtlqap1u4 
llufltnubmll1q4 Qmflompmd .oq t.JqZt.Jun.j QmflhmLtJtlmtnmoa!Jtl aout.lu 
't.lqat.lmn l]q 1,11UflQL.IUbmll1bO r;tlUatnqu nfn :r;tluLtJm? IJmhmOlj(l!)m 
lj~moma ljbmb UU!J61)m ruotjr;t tfaplUlj !;llUUql]l)m(lfmtn Qm}lZI) 
l)q !,11UUI.Jm€ll]q ilt..lql)UU€lq!,l tfhmlllllU :t..lqi)I.Ju€1qr;t ljhmllulul)m TJ 
ljhml.JulU l)mr;JZUUU lj6hmQt..IUb omf€llutjlq61JmLtJm€1 l)ql)lU 1)1Uf€11UfUb 
:r;tlUUQI)I)mr;t4mn l)fml lqflrtJUtPUtP l uut.Jmh UI)1Uf€11utjlq61)mtPm€1 
.Qmfl~mh 6ljouf€11ull1n.j TJ 6tjaQmf161uum~ ljar;tlUt :d~;~mf€llufmhum 
1Jm(ll)mll1mll1 ljl)m9tJU1nm(lt.Jq(3 ~;~mh ljfmtj5mt..lll11)q61)U~ '1Jmr;JZIJ9 
!,llutJq(llluh 1uht.Jq ljar;J1U4 1 Qmflt.Juflmom(lfmtn LJL.Iu '1 1Jnq5ul.ltn 
omr;t~uLt1mllqll1 tf€11Ufl) fluOlj(l tfa{l1U4 ih]1UI't11ut:flqHI]rnef1rneJ 
:1)1Uf€11Uhtjll1qr;tllq4 'dr;tmr;unmhiJ ljt.Jqt.lfmflmC3tj(llfm TJ ljuqtnt.Jm9 'tjt..lqiJ 
-ljZt.Julub tjt..l3 'tjtlqbmb tlqi)Ztjom61U5 lmtJtjllltno 1Jmf€11utjlq6om41m€1 
ml)ql)lU 1 alllqtn .IJal)tfnfm 'tlqi)I)1Uf€11Uhll1mlj l)ljfmOlqbt..lm UQUmd 
ml)ql)lU l alllqtn U(I1UUUflmeq€lm<D :l)lfm TJ UIJ1Uf€11u~tjll1q(ILIQ4 'UIJlUf 
-€11UIJm~mtjbulul)n.jQll1 'iltlqooom4mtn om~mlj(lljam~tfbtj¢ 'I"J htjoqtjb 
-lj4mt.Jmllltjl)mn 'lJtlqi)I)1Uf€11UhU1mlj l)tjfmalqbt.Jm tjtlqelUfl) l.Jut.Juflm€1 
-qem4l Qljfmt..lq~;~lpuhl lqoum tj]1Zm4 l LT1Zqpmt.J41)m hmom(lmp omf 
-€11Utlli11JU lj€11ufl) omr;tt.luflmeqemtP tft.JqoatJq€l(lmUIJIJn L.lqdtJmlll puu 
-m9U1mtn hntj urn :d(lmf€11u6qubmn.ju41 ljt.Jfmflmotj(l mhmC3L.IZ T) l)m(l 
-t.Juflmeqemtjl rtm!J nqtn?l)lj 'tjtlfmflm3lj(l 'om~;~Lluflmeq€1m41 T) ljat..lq€1(1 
l)q Qmflt.Juflmom~;~fmtn al)ut.Ju 'tlql)nq6ut.ltn IJmhmtj(ltjamnoqh ul.lmd 
(llu0qo,u IJQ ljuqtn r;JluBomt.lo (11ua6m€11Jll omtl1Jmtn4mtn tjal.lqen 

:ljiJlU l)lufelulqflmum 
ljlmbb flutlqelUfl) l)tjfmtJqr;ttjlutn uu6qi)1U Llqi)Ztjl)m51U6 UQt.lmd 



4_pw: <l>L.upbpwt.{nruwG wrtnwrlflnLPJntGmu oqtnwqnr64n'1 UJnt~ub­
pwJ~G GJmpbpo hbGg, pwg~ ~nL~Libp~g. npo hwuwrLtmu t pwpO­
pwlinLb4nqwJ~G u~wgmf:}JnLG, ~wpmGwljnul tG Gwl.L gw6rllllnLb­
ljmLWJ~G Uf:}brf?Ubf'l (linGnlibpGbf'l), pG!ll.jbU Owl! n! pw4WflW(1l4_wg-
4w6 l.jw LOw lllq wtnn rot r, pGpgpwumrGtr, tlimL qwmnrGtr , Gtr4r!­
Obfl , WJL octw0'lw4 GJmptr: 3mrwf?wGvnq1 br4rmu hwumwm4w6 
uwG~LnW('lWh~q~bG~\.j opbUU'l('lnLJ:)jWUQ hwUWUJWlnWUl"tJWG' UUU'lW­
Uf:)bflQ~ 4'1w!lbPw4.nruwG hwuwr ~nttllibrwJ~G GJm!lbrl'l oqtnw­
qnr6liwG ll.jW('llnW'l~fl ll.IWJUWU t.4blnQ t ttlG~ Wf'llnW'll1n'111 Unl.n 
wnni'}2WL4WhmpjwG hwmm4 opqwGI'l pnLJLWl.n('lnl'\ GzwqpuwG wn­
l.jWJnLf:}JnLUQ: Ull.jwnn11w4w0 zm4w ummg qnp6n11 lPWJ:)bpw4_nrtnl1 
Gjntpbflr uwGrtnwrwh~qpbGtJ4 mumtlGwurrmpJmGGbpp qn(16QG­
pwgo pwquwULnrowG t ~ l.jwtnwrLtmu t qous 2264892-pG 
('lll wuLnuwuuwGbp: 1~q~b0plj gmgwGjlzGb[l~ npnztlwG Ubpni)Ubf'l) 
hWUWL4WIIlWUtuwG: UJG L4Wf1nLUW4ntU t hbtnl!JWL 41nqbp[! ' 1. or­
qw0nLtH..ljlnp4 qGwhwmwl.jwG, 2. uwGptnwpwgpupwl.jwG hbmwqn­
LnmpJmGGbp, 3. tnnf?up4ntnq~w4wG uLnmqmu ljbG'lwGpGbrp 
lir2ngn4: UJu lj1nqbpjlg JmpwgwG!Jmrmu pwgwuw4wG W[1'lJnLUQ· 
Gbrl'l ULOWgnulo htHlf? t luJG'l~UluGmli uGGilwUpbpgp hblll zltu.l_nl'} ' 

ltlnpdwr44nll OJmpbfl~ tlbpctuwG hwuwr: 
I"G!ll!bu GzLlbL t, trqwGnLbl4Lnl14 hbmwqnmmpJmGGtro hptl­

G4.w6 bG UWflfl.nL hwUWJhG ~ qqwjwl.jwG w~w(lwtnp PWflOf1 
qqwjwl.jwGmpjwG 4.rw, nf1(} nrnz fl.b~gbrmu pnLJL t IIlWL~U n~ 
upwjG 6zqppm npnzbL 4nrtliGw4r hwlibflQ Ll hmnb[l[!, WJLli nrnzbL 
GpwOg wnw2wguwG pGmJp[! : UwGpmwpwp~tltJwl.jwG hbmwqn· 
LOmpjmGGbfl[!, npll.jbU ljwGnG, Ljwmwr4.mli bG wGwtrmr4 libpnr)Gb· 
pn4_: upwGg WJ1'lJnLUf?[! ll.jbl.nf? t 'lUJnGw ltlwptpw4.nrn'1 Gjmprr 
upbflf?P lib2 wugGn11 4n11uGwl.jp GJmpbpp ujlqrwgpwJp pGmtqrwLl 
Jmpwhwmm4 qGwhwmmli[}: S4.JWL bl'\wGwljml ljw(lnrt bO Gnl)Gll' 
l.jwGwgGbL unGnlibpGbp[! Ll ocrwG11w4 Gjntf:}b(l(!, nrnGf? ljwrn11 bl 

upqpwgtlbL lif:}bf1f?P ub2 4"lwpbpp hbm 24'1'-lblru· ltln41nt"ubtn4. Gpu 
nrwlm: 1WJ[lbOw4wG ~pwljmpljWjnLU WJ'l UL4Wl.nW\.jGbpp hWUW('l 
oqLOwqnp64mli t jnLfiWIJlbuw4 ubpnfl, nro Gwtuwwbumu t 4nrltl 
Gwljp Gjmpbpp hwuwltlfl npnzmli(} bflbf? 4j16wltGtrmu· ~rG11 
hb!lm4 l.l qwqwjpG' oum nrnzw4r utubliwJr: Snf?urltnLnqrwltwl 
hbiJlwqm.nmpJmGGbpo Ltwtnwpijmu tO IIlnf?upljmpJwG wu111r6wG~ 
hwumwLnuwG hwliwp: 'llnLhlltpwjpG GjmpbppG GbpltwJwg4_nrt t.{bp[ 

92 

Oz4w6 ~whwG2Gtrn qqwLrnpbG uwhUwGwl.Pw4mli bG uuu11w­
tlpbf1f?P lflwptpw4_npuwo hwuwp oqll1wqnp64nrt lllnLrlitpGtrr 
2fl2W Gwlto : 

cPwpbf:)wt.{npnl'} GJntpbro ~biilQ t flhliwgl.jmG tpGbO ubtuw­
GpltwltwG wql'lbgmpjmGGtpp , WJurGQG. umwmr4 l.l llhGwurlt 6wG­
pwpbnG4w6mpJmGGtrr Gltwmtlwup: SrwGulllnrmwJrG mwrwJmli, 
nrD qmGt.l.mli t hwf14w6Gbpj1 u l.nWl.nWGmuGtrh WQ'lbgnt.pjwG 
111w1.t. ltlwpbpwt.lnrnrt OJmpbrr ubtuwGrltwl.jwG wlirnt.pJmGo ~ 
4wJmGmpJmGo hwuwrLtmo bG wnw2GwJrG: UJI'l gmgwOrzGbrl:! 
(hwp4_w6wJrG wopmpjmGo, Ltwp6pmpJmGD Ll wnwGoqwl!wGmp­
JnLUQ, fl.tlUUJfl.f1nLPJnLU[! 6GzliwGo ~ WJLO) nrnzmli bG UlnlUUfl.W(lln 
tl bpnflGbpn4_: 

n,nz GJmptrr 4wr~nrwqnLJG uttuwGr4w4wG gmgwGrzGbrr 
nrnzliwG ubpn'lGbflr UIJlWU'lW("ILnGbrQ. nrnGp oqmwqnr64nul to 
lih zwrQ wnw2wmwr tr4rGbpmu , pbr4w6 tG 5.1 wrumuwLtmu: 

luqtiwfi wtipntpjOLfiO LWflnulG t oqliwG dwtlwGw4. nptJG 
'lrliwGmtl t UJnLPQ wnwGg QWJf?WjUWG: 

3wpLI,wOWJ~fi w!lpntpJmfic Gjmpr· hwr4.w6wjpG 
ptmGl{w6mpJWG(} wnwGg f?WJQWJ4btm 'lrtlwGwtm mGwltmf:}JmGG 
t: 

ratuqwlipp ~wpopmrumlio u wnwGoqwltwGmpJmGQ 
pGntf:}WQ("It.lnu~ bG wnwGoqwltwGntpjwG lin'lntLnt!. nfl[J nrnzmu t 
6~qj1 tlb6mpjnt.GQ , 1110 wGhflWdbzm t Gjnt.ph IIlLlJWL ub6nt.pjwtlp 
'lb~nf1t.hu-ghwJr hwtlwp: 

'lb!lwq,pnqw~wfimpJmlio uhq!l!lwClJl nrnz4mtl t pwqwGpp 
6quuwG lliWhhG 6GztlwG ub6nt.pjwtlp: UurmpJmGo pGmpwqpmtl t 
Gjnt.pjl qptlwgl.tmGntpjmOo WJL uwptltJGGtrr WqflbgmpJWUp 
flb~npliwgpwJrG: 'fltWUl.ntJWUUWUbflh WUf1nLPJWU nrnztlwG pwquw­
Pr4 Libpnll0bf1D mwrpbp4nt.li bG pbnG4w6nt.pjWG ub6ntpjwup, Gbp­
qn(l6ntpjwG tunrmpJwUp, pbnG4w6mpJWG qn(l6nrtmpJwO ctwuw­
Gwljn4. Ll ~Gfl.pltwmnph qnp6nrtnt.PJWG ollnij: 

UwhtiwliwJpli hwp~wowJbCi tiwontgp~mpJmlio hhliGt.l_w6 t 
wJG wztuwmwGpjlpwGwl.Jr ~wlj1owu Ltrw. nro 6wtuu4bt t Glimzr 
QWJf?WJUwu oGpwgf?mu hwr4w6wJhO onuwGo Grw 41nrowpl.jowo 
ctwtlwOwlj 6w0pwpbnut.lw6mpjwG ubl.j wGqwu 4rf1wntlw0 flbLLj­
f?nLU: 
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~hp!lwl!wJmfmLpJOL[jQ hwliwrntmli t LllnLI1libpGbpl1 ljwp!.Lnpw­
qnLJG 2bpliw~l1ql1ljwljw0 p0m~wqpbpl1g ubljQ, npo ~nLJl t lilWLI1U 
npnzbL GpwGg wztuwlilmGwljmpJwG uwhuwGGbpo: ~bpliw4wJm­
Gm~JmGo pGmpwqpnu.'i t LliLWUlilliwuuwGbpl1 mGwljm~JmGo ' 20fl­
uwuli1116wG!l wGoG11hwm pwpC\pwguwG ctwuwGw4 L4WhL4wObL 
Lib!1JwGI14w4wG hwli14nL~JmGGbpo : ::XbpuwljwJmGm~JmGG wpmw­
hwJlilL!mu t 2truwumrowG!l wJO wpctbpn4, npr flOLl.IQnLli wnw-
2wrw4wo owGpwpbnCn.J.wompjWG WQflbgm~JWUp flb~npuwgl1w0 
hwuOm t npnzw4r W(lctbpr: 

94 

Urumuw4 5 .1 
'l.JJmptpr 4wrl.tnpwqmJG ubtuwGrl!wl.jwG gmgwGI1zGt11r npnzuwG 

ub f}nflGb 1111 ulil wGflwrmubro 
Smgwurz fl'l- UUu qbpliw 

qous ASTM orw 
DIN 

1 2 3 4 
Ulipmf}JmGo LL flb~nruwgmuo 
C\quwG ctwl.lw0w4 PW'1WUf:}WJI10 14236-69 01923 -
GJmpbpl1 hwuwr 
UupmJ)JmGo l.t 'lb~n(luwgmuo 
ub11LiuwG, 4651-68 0695, 53454 
nLnruwG, 4648-71 01621 53452 
hwmuwG ctwt.'iwGwlj 17302-71 0790 -

0732 

Uu(lOLJ)JWG unflnLLIJ 0638, 
C\qt.'iwG, ubrtliliwG 4wu nlnpuwG 9550-71 0747 , 53455 

ctwuwGw4 0790 
UupnLJ)JnLG[! [!Uli1 Ppf1GbLI1 ' 
lil(lL!wo OWUf1nLPJWU 4670-77 - 53456 
!lJnpm!}JWO flOL4QnU.'i 13323-77 - -

Uupm~JmG 0ul11 fln4LttLr - 0785 -
UupmpJmG oum Cnnfl - 02240 -

,wpL!wOWJI1G 
liwomgl14mpJmGo QUlil 4647-80 0256 53453 
CWJ1LP. 14235-69 - 53453 
'111 UUlil Wl1111 ' - 0256 -
Cnnr· - 01822 53448 
C\quwG d"wliwGw4, - 01709 -

oG4Gnrt qGfln~ hwp~wor 

ctwliwGw4 
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1 2 

~bruwljwJmGnq:}JmGo ouUl 
lJwf1UlbGul1 15089-69 

411411 15065-69 
15088-69 

ASTM 12021-66 
liwzt.J.w6EwljwjmGm~JnLG[! [!UUl 11012-69 
wurwglj_wo wprwql14.11 

aq.uwG q.nrow4119D [!UU1 11629-65 

~ni1L4WU1h 

• /V1-().muwuU1wGf1 'lwzGm~JWG 
• UUU-Uubrf1ljwJf1lii1wgl1wl uwhwGq.Gbr 
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3 4 

- 53458 
01525 53460 

- -
0648 53461 
01044 53516 
01242 -

01894 -

Q.LOLW 6. <DwpbpwLI,npnq uwppwl{npnullibp 

UGoGrJ.hWUl WflUlWrlflnL~JWG ctwliwGwlj pnlnf1 UlbtuGnLnq.f1w­
LjwG l.llrngbuGbro. nrnGE pw'lljwgwo bG hbUll.!JWL q.npon'lm~­
JmGbrf1g' t.j1w~b~Gbrf1 al.!wt.J.nrnul Ljwu t.j1w~bpGbf1f1 GwtuWL4WU1-
IlWUU1lj_wovf1 oq.Ulwq.nromu, GrwGgmu Wf1U1WI'J.f1WGEI1 t.j1w~b~w4.n­
rmu, t.jlw~bpwt.J.nrt.J.wo WflU1WI'J.!"WG!?I1 hbrubU1f1L,wgmu 1.! wnwGaf1G 
t.j1w~b~Gbrf1 WflU1WhWU1nLU, t.,WU1Wf1lj_mu bG ubt., wlj_U1nUWU1nlj_: 
UG[!GI'j.hWUl WflUlWI'j.flnL~jWG wztuwU1WGEI1 GwtuWL4WU1f1WUU1nLU 
GzwGwljmu t' wlj_U1nliwU1f1 t.J.rw Ulb'l.WrJ.f14.mli t PW'lWG~WJf1G GJm­
~llg L4WU1!1WUU1lj_wo q.LtuGwt.jlw~bpo ' hl1liGwljwG wztuwU1tuGJ?tuJI1G 
hwGq.nLJgGbrmu ~w11wG~I1 hblllwq.w Ljwrq.wpbruwlip , I1GiL4bu Gwl.! 
t.j1w~bpwt.J.nr4.n'l li~brJ?nt.J. wlj_U1nliwU1f1 uGI1il1 Lgliwlip: UJGmhbll11.! 
wlj_U1ntlwU1Q tul1uU1 nrnzwljl1 UlbtuGnLnq.l1wljwG htu2nf1rJ.tuljwGmp­
JWLip 11rwljwGwgGmu t t.j1w~bpf1 al.!wt.J.nrmu[! , bnwljgmli[! , iWt.jltu­
pwctwGmli[! 1.! t.jlw~b~wt.J.nrmuo: 

<Dw~bpwt.J.nrt.J.n'l. u~br!?ll Ulbuwt.,llg 1.! ll1!llituG nL'l'lnt~JmGf1g 
Ljwtut.J.wo· U1Wf1pbrmu bG nL'l.'l.tuhtuJWQ 1.! hnrf1qnGwt.,wG U1f1L411 wt.J.­
UlnliwlllGbr : 

6.1. nul."l.WhWJWQ lflwptpwt.lD!lD'l. Wt.lU1DilWU1fib(l 

UJu wlj_lllnliwU1Gbrn4. t.jlw~bpwt.J.nrt.J.mu bG unrmG, t.jlnzbG­
uwG, liwomt.,wGuwG 1.! hb11mlj li~brEGbro: <Dwt.jlmlj UlWflWG L4WU1-
f1WUU14_mu t liblj Ljwli br4m q.LwGwt.j1wpb~Gbrf1g, 1.! I'J.f1WGI1g t.,wtu­
lj_wo· uUlwglj_mli bG 3 1.! 4 4n'l.liwGI1 bnwt.,glj_wo «pwraf1411» U1f11J.ll1 , 
«hwr~». «q.wuubUl» U1I11J.ll1 1.! WJL t.jlw~bpGbr: <DnEr iWt.j1wpwctf1G­
Gbrl1 hwuwr wt.J.bLI1 hwrliwll t oq.Ulwq.nrobL «hwr~» t.jlw~b~[!. nro 
t.PnEr iwt.PwpwctGil rJ.blJ.lEnul qq.wlf1nrbG LW4.G t «pwral1411g»: lJblj 
q.LWGwt.j1w~b~f1g t.j1wpb~Gbflf1 UU1WgliwG nL'l'lWhtujWQ b11wGwljl1 
utubuwG gmjg t Ulfllj_Wo Gljwr 6. 1-mu (w 1.! p): uljW(lnLU PW'lWG~o 
ljflOEWEWGrJ.t.J.mu t q.LwGwt.j1w~b~f1g (1 }, nL'l.Wf1ljt.J.mu t ljU1f1n'l. 
al.!wt.J.nrn'l. bnwGljjwGo 1.! nl'l.'l.nrrJ.n'l. Ll1ubnl1t.,Gbrl1 hwuwljw11q.l1 
lif12n4. Ulflt.J.mu t bnwljgn11. ll1Wfl(lbf111G (2}, nrnGg ljwnmglj_WOE[! 
~nLJL t UlWL~U LjWUlWflbl lif1wctwuw(iwlj nL'1'1WhWJW9 1.! brL,wjGw­
LjwG bnwljgliwG Ljwrtr : 'l)wU1rwuU111 t.jlw~tpo (4) ljU1f1t.J.mu t hw­
Ulmlj l').wGwljnlj_: ~wt.j1wpwctwGf1il1 (3) oq.Gmf>!Wlip 11rwljwGwglj_nul 
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t ~wt.PwpwctwGmli[J : G~ . 6 . 1(p)-mli lil!14W6 t allw4nrn'l. OO~J2n4 
t.Pw~b~~ UjWlilllWUlilUWG utubliwG («oO~J2-tunfl.n4w~» lil~UI~): Uwr-
12~ IJU'lhwumr lilbUJ21J lill14w6 t G~wr 6.2-mli, ~u~ lilbtuGnLnq~w­
~wG utubliwG' G~. 6.3-mli: 

'c:F~ f 

2,t 
w p 

u~. 6.1. Ub~ qLwGwt.Pw~b~~g t.Pwt.Pm~ lilWflWJ~ UjWlilllWUlilUWU 
nLfl.fl.WhWjWg bfl.WUW~~ utubliwG. 

1-qLwGwt.Pw~b~Wj~G ~Wfl.WU~, 2-bnw~gnfl. lilWilllb!l, 
3-~wt.PwpwctwG~~ . 4-utWlilflWUlil~ t.Pw~b~ 

u~. 6.2. nLfl.fl.WhWjWg tPW~b~wLtnpnfl. WL!lilnUWlil~ [JU'lhWUnL{l 
lilbUJ2(J 
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~l..!w4nrn'l. 6~wt.Pn'l.Q J2WJLWJ~G hwfl.n{l'lW~tl oqGm~JWUp 
lilbfl.W2Wflct4mli t tun11.nLtw~~ Gbf1J2l..!~ liwuiJ: '1w'1W!1Gbrtl ctwliwGw~ 
bnw~g4mli t O~WtPn'l.~ b!l~WJUW~WG ~WiliJ , O~WtPn'l.~ lilbfl.W2W{lct­
liwG hw2n1111 J2WJL~9 hbliln bnw~gLtmli t GbrJ2LitlLWJGw~wG ~WiliJ 
(G~ . 6.3): 

• 

2 5 

ct>w~b~wLtnrn'l. GJm~~ <twutw4bGQ, nriJ lilbfl.w4nr4w6 t 
nLfl.fl.WhwJwg nLfl.fl.nr'ln'l. 1..! ~Wfl.Wutwrn'l. <+LwGubr~ li~2LI , 'lbut~ 
GbrELI aqbL~U nlnr4mli t' W11W2WgGbLn4 t.Pw~b~Wj~G tun'l.nLtw~ 
(qn{lOnfl.nL~JmG 1 ): UJ'l ctwliwGw~ wnw2wgn'l. t.Pw~b~WJ~G tunfl.n­
Ltw~~ br~wJGw~wG ~WiliJ unuGaLtmli t tr~wJGw~wG pnGw~~ ubfl.li­
liwG 1..! lilWJ2WgliwG hblilLIWGJ2n4 (qnr6nfl.nL~JmG 2): UjGmhblilll 
ubfl.li4mli, lilWJ2WGmli 1..! unuGoLtmli t tunfl.n4w~tl LWJUW~wG ~WiliJ 
(qnr6nfl.nL~JmG 3): tun11.nLtw~~ lib2 ~wt.PwpwctwGtl~tlg Gbflli'l.Ltmli t 
Li~bllEIJ (qnr6nfl.nL~JmG 4): UJGmhblill..! ubfl.li4mli, lilWJ2wGmu 1..! 
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unuOaLj_mli t liJ:>bflQP Ll.nw qmGLI.nfl.lWJGwljwG ljwp[! (q.np6nf1nLPJnLG 
5), ~ lipbnenLI.l9Ll.w6 tunf1nLI.w4o ljlilpLj_mli t Ll.brl41liwumli wnw2w­
gwo unuGoLj_w6 LWJGwljwG ljwpp lib2lilbf1p tlwun~ (q.np6n'lnLJ:>JnLG 
6): co 11 nnmli t_pwpbpwJpG tunf1n4w4r GbrQ~P wurwg4w6 LWJGwljp 
ljwrr ljlilfl4w6Q[! 11wnGmli t hw2nr11 t_pwpbpr hwlilwlm: 4lilfl~wo 
UJWlilJ1WUlilP tPWJ:>bpObp[! li1!14nLli bO f1(1W0g hwliw['l Owjuwmbu-

4w6 t_pntuWf1flWljWG ljnO~bjbflpG : 
GflljnL QL wGwt_pwpbpwjpO pwf1WGpt'lg lilWI'lWJp UJWlilJ1WUlil­

tlwG nL'lf1WhWJW9 b'lwGwlj[!, nno Gbpljwjwg4w6 t Glj . 6.4-nul. hb­
tn~JWlG t. J:>Wfl.WGJ:>Gbn 1-o ~ 2-o hwljwnwlj ljnf1libnn~ lilfl4mli bG 
bnwljgliwG hwGqnL)gpG (2), nrr oqGmpjwlip ppwljwGwg4mli t 
bnwljgmlio: Urw<twliwGwlj ~wt_pwpw<twGJl~r oqGmpJwlip (3) mn­
Lj_mli t liJ:>bJ1QO: UlilwgLj_w6 t_pwpbpO (4) mGJl !nnu 4nf1liwGp bnwlj­
gmli: <l>wJ:>bJ:>wLI.nnliwG LUJu bf1w0wlj[! ljppwn~mli t tlpbJ1Qr t.PnQr 

~wt.PwewGwljGbpp f1bUJQnLli: 
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ulJ. 6.4. tn4m cnwGwt_pwpbpGtrrg Lflwpbpubrr 
L4WU1J'llUUlilliW0 nLf1f1WhWJLU9 bf1wGwljp utubuwO , 

1-q.LwOwLflwpbJ:>WJpG pw'lwOpGbfl, 2-bnwljgliwG hwOqmJg, 
3-~wLflwpw<twOJl!, 4-wmrwut.np pwg Lflwpbp 

6.2. ~nn~qn£iw4w£i tflwJ:>bpwa.lnlln'l. wa.lll1nt1wm£ibp 

=tnppqnOwljwO t.PwJ:>bpw4nrnrt wt.J.mnliwmObp[! Owtuwmbu­
Lj_w6 bG ur2rG ~ junznr hwLnwJJlG upbneubrr LflwJ:>bJ:>wLI.nruwo hw­
uwr: UJU wLj_mnuwt.nGbrmu l11W!1WJP UJWlilJ1WUt.nnLli[! ljwlilWJ1Lj_mli t 
liblj ljwu brljm q.LwGwt.PwJ:>bf'lGbrr oq.Gmf')Jwlip (Glj . 6.5 ~ Glj . 6.6) : 

UpbpQp hnprqnGwljwG LnJ1liwlip Lflwpbpw4_nrmli , nno hwJ­
LnGt'J t nrl.l.lbU «flow-pach», Owtuwt.nbumli t PWrtwGpp liwmmgmli 
GbflQ~pg ljwli t{bpl.tpg: =tnrJlqnOwljwG Ljlwf=lbpw~nrnll. libebGwGb­
rmu LflwLflmlj tnWflWJP Ll.llUU1J1WUtntJWU utubliwG gmjg t mr4w6 Glj. 
6.5-mli , nJ1Lnbrt PWrtWGp[! QLWGwLflwpbprg mn4.mli t LflwpbpwLI.nr­
Ll.nrt lipbflQP hnrJlqnOwljwG mruwG hwGq.mJ9pG: 

~ 
. _/ 

ulj . 6.5. Ublj QLLUGwLflwpbppg hnnJlqnGwljwO Lflwpbpwt.J.nrn'l 
w4,mnliwmmli Lflwlf1m4 mwnwJp L4Wtnf1wumuw0 utubuwG · 

1-q.LwGwLflwf=lbp, 2-Lflwpbf:lwt.J.nrnrt ol.tw~nrnrt hwGqmJg, 3-Lflw­
pbpw4_np4_nrt UJ:>bflQ , 4-pwrtwGQ, 5-brlJwJGwljwO bnwljguwG 
UWflQ , 6-lWJUWljwG bnwljgliwG ~ ljtnpnrt UW(1Q, 7-l.l.IWlil(lWU t.np 
Ljlwpbp 

~~wL1.nrn11 uwnemli lipbrpo t.PwJ:>wpt.J.mli t LflwpbJ:>wt.J.nrt.J.nrt 
pwrtwGpn4.: UJOmhbtn~ pwf1wGpp OWJJ1bf1[! bnwljgLj_mli bG bf14WJ­
O wljwG ljwrr bnwljgliwG hwGqmJ9nt li, nppg hbliln rnwljwGwgLj_mli 
t LWJGwljwG 4w11tnr bnwljgmlio ~ LflwpbJ:>Jl ljmrmtuo: 
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tr4m QLWUWL.flwpb~Gb[1P9 lllW[1WJp ll.jWlll[1WUlllUWG utut­
uwG Gtr4wJwgt.J.ut6 t Glf . 6 .6-md: UJfl brtwGwlfp flbUjQnLLi Lflw~tpw­
t.J.nrt.J.nrt u~trQQ (2) lllfl!.J.mu t trl.fm ~wrtwGpGtrr (1 ) up2L. QG4w6 
lllwrw6m~JWGQ : tnwlfguwG uwrQP (3) oqGmpJwlip lllbll.P t mGb­
Gmli trl.fwJGwlfwG L. LWJGwlfwG Lfwrtrr tnwlfgmliQ : 4lllflbLnL9 hb­
llln (4) Ulllwgt.J.mu t zn[1U l.fnrtliwGp bnwlfgt.J.nfl Lflwpbp (5) : 

\, 

.t' ' · ; --.__ - / . •, 

--, ~ " i 
~ ... : .. ~ .. -- / 

ulf . 6.6 . tr4m qlwGwlflwptpGtrrg hnrrqnGwlfwG lllt"llllr 
wLtmnuwlllmli LflwpbpwLI.nruwG utul::iuwu · 

1-qL wGwlflwpbpGt fl ' 2-LflwpbpwLI.nrt.J.nfl upb[1Q ' 3-tnwLJguwG UWflQ ' 
4-l.flllflni"J. UWflQ, 5-ll.jWlllflWUlllt"l Lflwpbp 
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CfnJmpjmG mGbG zWLflwpwd"wGnrt-pwd"Gtorwrnrt wt.J.llln­
t~WlllUbfl , nrnGg Gwtuwlllbut.J.wo bG ll.lnLplibrwJpG L. LfnlippGwgl{w6 
Ujmptrpg ll.jWlllf1WUlllt.J.w6 lllW[1WJP ub2 hbrtm4 L. liwomgpy upbr­
g Gtrr Ulllbflfll Lflw~bpwt.J.nruwG hwuwr: VpWQJWl uwhwGqGbpmu 
hl::i11.ml.f L. uw6nLl.jwGuwG u~bpgGtpp uzwl.jliwG L. Lt1wpl::ipwl{nruwG 
WUbll.jlllP4 ul::ipnrw UUUflWjpG lllbtuGnlnqpwGtrr wul::irr4JWU 
pUUlllplllnll.np 4nf1lipg hWUlllWlllt.J.WO t nflll.jl::iU «t.J.bfl2fl0 50 lllWf14.W 
QGpwggmli unwLI.bL GzwGwLfwlr9 atngptrmu uGG11r WflflJnLGwpb ­
rmpJwG pGwqwt.J.wnmli» : iw4wGbturz lllbtuGnlnqpwG pul.fw4wG 
hbn.wzr2mli l.fwlllWfll::ig hl::iflmlf uGGflwlipl::iflQGbpp l{bf1wuzw4LiwG, 
t_pwpbpwLI.nruwG L. Ul4wnnrtGtrrG hwugGblm qnpooGpwgmu: iw­
LfwGI::iturz Lflwpbpwt.J.nrmuG oqlllwqnrot.J.mu t GwL. hJmptrr L. wn 
pwrorppt.J.wJrG upbflQGtrr hwuwr: UrflJmGgmu ulllwgLtmu t 41::i­
pwuzwyt.J.w6 L. PWflU upl::irgr GLI.wqwqnl)G mwppb[)nLpjmG: 

CDwpl::ipwLtnrnrt UJnLPQ Ullll::iflfllwgt.J.mli t 2rw6Gp ll.jl::ipoguflflr 
L. lllWQ Oflt"l lir2ngn4., Wll.jW lipbj1pQ lQUnLU bG ULI1I::if1fll ll.jWJUWG ­
Gbrmu : UJull.lrunLI., zmlll Lflzwgnrt uptrgGbf"\D Lttrwol.{mu tG bplfw­
flWlllL. l4Whll.jwGLiwG LipbpQGI::ipp, npnGQ LfnGubflL{WGlllGbr zl::iG ll.jW­
pmGwlfmli, UWlfWJU l)flWUQ l.fwpblfl t ll.jWhl::il L. Ull.jWnnflGI::iflflG 
hwugGI::iL wnwQg ll.IWrtbguwG: 

ubrlfwjnLUU qnjmpjllLG mGr UW[1QW4.nrmu0bf1r LWJU llll::iuw­
l.jwGr W)Ull.jpur upbflQGI::irr hwl!wGtturz uzwl.juwG L. LflwpbpwLI.nr­
uwG hwuwr . rGzll.IPUPQ bG lfwpo. UWjnGbqQ, ppl(wul::iro . wnwGg 
qwqfl Qlill.ll::iLri?Ghro . hJmptro L. wnG. lllWflpl::ir LJll::iuwl.fr 2trliwl::i­
nwlfg4nl1 Ujmptrr lib2: CDwpbpGtrr WfllllWI)flnLpjWG pGwqwl{w­
nmL~ oqlllwqnrot.J.mu to · 

- pwctGborwrnf1-Lflwpbpw4.nrnfl W4.ll1nUWl!1Ubfl, nrnOgnu:i 
llll::irtr t nLGbGmu j}WI"J.WGpr LflwpbpGtrr Wf1lllWflf11llpjmG lflP4 gtJ4-
tnt.J. (Lflwpl::ipwt.J.nrnrt pwrtwOpp lllflnLU pL.gj""l mbugn4.. uwGrtwull.jwG 
uzwlfmli , Lflwpbpp aL.wt.J.npmli , zwlflwpwctwGflzfl oqGmpJWlip Lflw­
f} bpr LQillli lipbflQnl{, lflwptpr l.fGgmu L. LflllflnLU, 

- pwctGI::iorwrnrt-LflwpbpwLI.nrnrt wt.J.lllnliwlllGI::ir . npnGQ w z­
tuwlllmli bG ll.jWlllf1WULI1P lllWflWJnt.J., nrnGgmli lllbflll t mGbGmu 
U1Wlllf1wulllr lllwf1wJr uwGrttuul4wG L' zuJLfmuo. Gnw Lgmuo uptr­
fl nt.J. , zwlflwpwctwGmliQ L. 4Ggmuo: 
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<Dwf}bf}Gbrr wrmw'lJlnLJ:)JwG LJlr4. gr4Ln4. pwctGt6rwrnrt-
4"Jwf)bf}w4.nrnrt w4_mnuwmGbflQ pw4_wljwG Ll.JWJlq bG rtb4w4.wruwG 
mbuwljbmjlg, octm4_w6 bG l.I1WJlWJW4.nJ1liWG WJL mbuwljr wGgGbLm 
wf1wq 4_brw4"JntuuwG hGwJ1w4.nf1mf}Jwlip: UJilll.Jrur w4_mnuwmGb­
flr9 bG «Sbmrw Ll.JW4 wubll.Jmjllj», «Sbmflw PJlr4 wubll!mr4» w4.­
mnuwm Gbflo: UJu w4_mnliwmGbrr wztuwmwGpjl uljqpmGpo pGGwfl­
ljbGp w4_bLr uwGrwuwuG: 

«Sbl.llJlW Ll.jWlj WUbLl.jl.lljllj» w4_mnuwmmli (Glj. 6.7) LWLijl­
Gwg4_w6 f}'lf}b ctWLl.jW4_bGQ (1) Lizwlj4_mu t 211w6Gjl Ll.jbflOpUjllljl 
15%-wGng LnL0nLJJ}n4_, nJl[J qmG4_mli t U1WJlnrtnLJ:)JnLGmu (2), nflQ 
mbrtw4_n[14_w6 t w4_mnliwmjl 4_bf1jlU uwumu, U1Jl4.mli t f}'lf}b tunfl_n-
4_wljjl umwguwG ubtuwGjlqlijlG (3), nf1rg hbmn ljwmwf14.mli t bfl­
ljwJGwljwG 
ljwf1r bnwljgmli (4): lflwmf1wumjl tunf1.n4.w4o Gbflur 4nf1.lijlg 
2bf1UnLJ:)JWU hnupn4_ L11WQWg4_mli t tLb4U1JlWL11WQWgmgjl~jl (5) 
oqGmf}JWLip: rclfl.f}b tunf1.n4.w4r Gbf1ur 4nrtlir mwpwguwG ctwliwGwlj 
(ujlG~l.t 200-250 °C) 2JlWOUjl Ll.jbf1opujlll[) QWJQWJ4.mli t, [)Uil nJlnLU 
2nLJliJ qnLnJlzjlwGmu t, nJ1jl hbml.twGpn4_ tunf1.n4.wljjl uwljbfll.tnLJJ:)Q 
umbrrlwg4_mli t: llrwGjlg hbmn tunf1.n4.w4o bnwljgL!mli t LWJ­
GwljwG 4wrm4. (7) l.t ~w4"JwpwctwGjl~jl tunf1.nL!w4r (6) uj12ngn4 L9-
Ltmu t umbf1rLwgL!w6 Lif}bf1pn4_: UJGmhbml.t tunrtnLtw4o bnwljgL!mli t 
bf14f1nf11l LWJGwljwG ljwJ1nL!, nJlo wnw2rGr Gljwmuwup Zfl24w6 t 
90°-nL!: UJull.jjlunLt, umwgL!mli t mbmrwt11rr mbup mGbgnfl. 4"Jw­
f}bf}wL!nrmu: 
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ulj. 6.7. «Sbmrw Ll.JW4 wubll.Jmjllj» wLtmnliwmjl utubuwG' 
1-trWJ:}bf)wL!nflnfl. UJnLJ:), 2-l.llWflnfl.nLJ:)JnLU[!, nfll.llbfl. ljw 2rw6Gjl Ll.jb­
JlOpujlll, 3-f}rtf}b tunfl.nL!wljjl umwguwG LibtuwGjlqu, 4- brljwjGwljwG 
4wrr bnwljgliwG hwGqmJg, 5-tLbl!mrwmwpwgmgjl~. thw4"Jwpw­
ctwGjlljl tunf1.m.tw4,7-LWJGwljwG 4wrr bnwljguwG hwGqmJg 

«Sbmrw P!1r4 wubll.Jmr4» wLtmnuwmGbflr Ltrw (Glj. 6.8) 
Ll.jWU1!1WULI1L!mli bG nLfl.fl.WUljjmGw?ll.t mm4"Jbr: IClWrtWUJ:)jl ctWLl.JWL!b­
Gjl Liwljbrl.tmJJ}Q (1) bflljm ljnfl.UbflnLU Lizwlj4_mu t 2f1W6Gjl Ll.JbflOQ­
Ujl!ljl 15%-wung LnLOnLJJ}nL! LijlG~l.t 80°C 2bflliWull1j16wGmu: lflbflOQ­
urllr LnLOnLJJ}Q ctWLL!WL!bGjl Liwljbfll.tnLjpjlg hbnwgL!mli t O!ljl uj12n­
gnL!, nflQ U1f1L!mli t tunf1.nLtw4r (4) Lij12nL!: UJGmhbml.t, tugmu (3) 
bnwljg4_nfl_ LibtuwGjlqlinL! ljWL11Wf1L!mli t bflljWJUWljWG l.t LWJUWI.jwu 
ljwrmu, f}WrtWUJ:)jlU l.llflL!mli t mrtrtWGljjWU lll.t: llflWUjlg hbmn 4"Jw­
f}bf}Q L94.mli t hbfl.mlj upbflpnL! l.t bnwljg4_nfl_ ubtuwGjlqlinL! ljw­
mwrL!mli t 4"Jwpbf)jl 4.bfll.tr Liwujl LWJUWljwG ljwf1r bnwljgmu l.t ljl.ll­
flnLU: 
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Ll.j. 6.8. «Sbmpw ppjll.j wubL4m~Lj» wLtLnnliwLn~ utubuwo· 
1-!}W'l.WU!}, 2-mwzm, nrmb'l. qmGLtmli t 2f1W00~ Ujb(lOJ2Ujlfl, 3-
UWUfltWqbr6liw0 tumg, 4-tun'lnLtw~. nfljl lill2n4 mrLtmli t Ofl(!, 5-
ubtuwOjlqli, n(l~ lijl2n4 LjwmwrLtmli t bfl~WJGwl.jwO Ljwpjl bnw~gmli 
l.t !}W'l.WU!}jlG mrL!mli t nl'1.'1.WGLuwG al.t, 6-~wt.PwpwctwG~~~ tun'l.n­
Ltw~. 7-LWJUW~WU l.jwfljl bnwl.jgliwO hwGQnLJQ, 8-UjWLn(lWUm~ 
lPW!}b!}WL!nr4w6 mmLtl, 9-Uj~mwl.jwunu(ian'l libtuwG~qli, 10-

LPW!}!}ng 

Snl4rw4Gbrmu ~w!}~ L/lw!}b!}wLj_npuwO wLj_mnuwmo QnLJQ t 
m11Ltw6 0~. 6.9-nul: <Dw!}b!}wLtnrnrt ctwl4w4bGo ctLWOwt.Pw!}b!}jlg 
(1) mrLtmli t fl~Ujlwl.jwG Lizwl.jliwO mwrn'lnLf}JWU(!, nro L94w6 t 
2!1W60jl Ujb(lOflUjlflnLj_, n(lpQ hbmn UjWflnLflnLU t nl'1.'1.nf1f1n'1. tun'l.n­
Lj_W~[! l.t wGgGmli t uwGrtwUUjWU LWUUjjl (3) qnm~: ~l.twLj_n(ln'l UWil­
flP (4) OQUnLf}JWUp GWL4W4b0[! Ltbr t w6Ltmli tun'lnLtwl.j~: raw­
'1.W0!}-tun'1.nLtw40 wGgGmli t tLb4Lnrwmwewgmg~~~ li~2nLt l.t LnW­
ewOmli t Li~G~l.t 300-400°C, np~ hbml.twGent.l. w0Li~2WUjbU flWJflWJ­
Lj_mli t 2rw6Gjl UjbflOflUPfl(!, l.t hbOg 'lflWOnLt tL uLnwgLtmli t tPW!}b!}­
Gbr~ hmUWL~ umbll~LWQnLLi[!: (6) l.t (7) libtuwGpquGbpjl oqOnL!}JWUp 
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Lnb'l.~ t mObGnul tPW!}b!}Gbp~ LWJOw~wO l.t bp~wJOW~wO bnw~­
gnulQ: UJOmhbml.t tun11.mtw~~ lib2 t mrLtmli umbr~LwgLtw6 L.t UjW­
'1.bg4w6 ~WI}[!: <Dw!}b!}Obrll LWJUw~wG bnwl.jguwG ctwuwOwl.j ujlw­
ctwuwGwl.j Lnb'l.~ t mGbGmu Owl.t L/lw!}b!}Obp~ Ljmpmuo: 

Ll.j.6 .9. Snl4rwl.jGbrmu t.Pwpb!}wLtnruwO wLtmnliwmjl utubuwO' 
1-QLWUWLPW!}bf}, 2-!}Ltwq(ln'l ubtuwG~qu, 3-uwGrtwUUjWO LWUUj, 4-
al.twLtnrn'l. UW("lf1, 5-~wl/lwpwctw(i~~. 6-b("l~WJUWI.jw(i ~W(ljl bnwl.j[!g­
uwO hwGqnLJg, 7-LWJOwl.jwG Ljwpjl bnwl.jguwG hwGqnL)g, 8-Ujwm­
rwumjl mnl411Wl.j, 9 - mnUjpwl.jGbr~ t.Pntuw'lrr~. 10-pmGl.jbp, 11-hwz-
LI.wJ~O UWilflll LnLuwmwr ' 

'llwmpwum~ mW("lWJnL! wztuwmn11. wLj_mnliwmOb!lnLU l.t Lj~­

uwwLj_mnliwmObllnLU 4wllbL~ t t.Pw!}b!}wLtnllbL hb11.m~ l.t uw6mg~~ 
l~!}bllflUb(l[! Ujwmrwum~ LWU~GwgLtw6 l.t Gppw!}~!}b'1.LI.W6 umLj_w­
llW!}'l.!}b tPW!}b!}Ob!lmli ' «'llJm(l UjWl.j», «Sbm11w pbl.ju» mjlUjjl l.t 
WJLG: 

«'llJm(l UjWl.j» wLtmnuwmo. n("l(! Gbr4wJwgLj_w6 t Gl.jwr 6.10-
mli, OwtuwmbuLtw6 t hwLnml.j «PLWUI.j»-jlg t.Pw!}b!}Obpjl UjWlil­
pwumuwG hwuw11: Ul.jqpnul, umb("l~LwguwG OUjwmwl.jnLt, «PLwGLj­
Gbfl[!», nrnGe qLnGLj_mu bG ~Get.l.w6 ul.jLnLj_wpw!}'l.!}b wr4'1.brmu, 
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uzw4Ltmu bG tptJLbGp O~UP'lP qwqnij, WjGmhbUlL. 4nLJUlnij 'lWilU­
L!mu bG wijlllnUwlllp UWJI1Wlllnu.flp ub2: 

! ' 

l.J4 6.1 0. «'llJnLil UjWlj» wijlllnliwllljl utubliwG' 
1-liWjflWlllnLLfl, 2-PLWGLjGbp, 3-nnlllnpjlijpw Ulb'l.Wijnpijw6 Lflwpbp­
(ibpjl hwmwljjl oL. wijnpnul, 4-LflntuW'lllP~. 5-~wlflwpwdwGjl~, 6-
lllW~ OllPlllllnLli, 7-bnwljgijn'l. ll1W~wgw6 zmppbp, 8-pijwqpn11. lib­
tuwGjlqli 

'-iwljmmliu.ijpG Cibp66jl~Cibpp oqCimpjwlip PLWCiljGbpQ oL.wijnpijmli 
bG Lflwpbpjl Ulbu~nij, hwqgijmli bCi Ujllllllijn'l. nnlllnJljl liwLnCibpjl 
ijpw, nplllb'l. Ulb'l.tJ t m(ib(imU UlW~WQnLUQ L. bnwljgliw(i ubpn11nij 
LflwpbpCibpp hwlllw411 ulllwgmlio: UJCimhblllL. LflwpbpGbpCi wCig­
Cimli bCi Lflntuw'lllll~ll ijpw, L. lllb'l.ll t mCibCimli Cibp~jl(i liwljbpL.nLJpll 
ulllbllt'llwgmu 211w6Cip Ujbpo~ut'lllt'l 35 %-wung LnLOnLJpnij, npo 
~uijmu t uwljbpL.mJppG uwnwtum'l.llmbu~nij: ~pw6Cijl Ujbpo~ull'lll 
LnLOnLJPD hwCiijmli t lllW~ O'ln4 (t = 232°C), npjlg hbllln ~wlflwpw­
dwGjl~jl oqGmpJwlip LflwpbpCibpo L94mli bCi ulllbi111Lwgijw6 lipbp-
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~nij: UjGmhbUlL. lllllllnLU t llll!J~ Oil[! L. U1W~wgw6 zmppbpp oqGmp­
JWUp LflwpbpCibpQ Lflw4ijmu bCi bnw4gmunij: Uupn11.2 qnpooupwgo 
lllbll.t'l t mGbCimu ulllbllt'IL tugrllu: 

6.4. '-lw~mnLLllUJtJ(j UWI'lRWl[nl'lnUlOl:il'l 

~Ci~Ujbu wpllbG ijbp o CizL!bL t, 4w4mmlio qqwLtJnpbCi pwpo­
pwgCimli t Lflwpbpwijnpijn'l. Cipbp~ubpp UjWhUjwCiliwCi dwli4bLiflbpQ 
LflwpbpwijnpuwG Gbpumli (\lllCiL!n'l. qwqwJpU litJ2wL!wJ11jl 4wqlijl 
LflnlflntumpJwCi hwzijjlCi: 'lflUJ hwliwp wplllW'lflWU~nij L94w6 lllW­
IlWG hbpllblllj14 LflwpbpwijnpuwG 'lbUj~mli bCipwp4ijmli t hwuwpw4 
4w4mmuwgliwCi Ljwu 4w4m muwguwG lin'lllltJ4wgijw6 Ljwli 4wp­
qwijnpijn'l. qwqwJjlU lii12W4LUJf1n4 Cibp~jl(i 6w4wLI1 hblllwqw [[!g­
liwlip: Um qnp6n'l.nLPJnLUCib 110 Ljwlllwp4mli bG uwp~bpjl ijpw, rr 
pnGg QG'lhwCimpLnbU~(! ll1Jllj_w6 t Ci4wp6 .11-mli: 
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1wuwrw~ t.J.w~mnulwguwG wrrumGemu t.Pw~b~wt.J.nruwG 
Gbrumu UJW~wumu t ~~t.J.w6Gtl. 2rtl qnLnrzrGbrr u wn qwqwG­
uwG UJm~bfip UJWflnLUW~nL~JmG G m l)fiW hbmuwGent.J. wt.J.bLwGmu 
bG uGGI)wu~brer UJWhUJwGuwG ctwu~bmubro : 

~brubmp~ t.Pw~b~wt.J.nruwu ub2 umgt.J.nll nrnzw~p pw-
I)WI)flnL~Jwup unllrllr~wgt.J.w6 qwqwjpU Utl2Wt.l.WJflQ (LJQU) t.Pw-
~b~wt.J.nrt.J.w6 ' lltlqtlnlnqtlwUJbu w~mtlt.J. u~bflQtl t.J.rw mubGmu t 
~n(iubrt.J.wgGnl) wql)bgmpjnLU, Gzmu t UflWUnLU uwGrtubrr u WJL 
up~rnorqwGpquubrtl w6o u pwt.J.w~w(i zwm wt.J.bLwgumu uuw­
u~bflQP u o~Gwupbrer. hwgwupbrer u hrmzw~bflbGtl, ~w~uw­
u~brer u WJL upbreulirtl UJWhUJwuuwu ctwu~bmGbro. 2 wo t.J.w~m­
muo: 

UJu mbtuGnLnqpwG tlrw~wuwgt.J.mu t t.J.w~mmuwJtlG ubQb-
(i wu brmu. nrnGQ · 

oum ~nGumrm~mtlt.J. ~wmwruwG ' LtlGmu bG' ubebGwGbfl, 
nrnGQ upbflQO t.Pw~bpwt.J.nrmu b(i ouwt.J.nrt.J.w6 UJnLrubrw­
JPU l11Wf1WJtl ub2, u ubebGwGbr. nrnGQ upbflQO t.Pwpb~wt.J.n­
rmu b(i UJnltlUbflWJtlU pwi)WU~mu, 
~wtut.J.w6 tugbrtl QWGw~pg' ~WJ1nf1 bG LtlGbL upwtumg ~wu 
br~tumg, 
~wtut.J.w6 tugbrr ~wt.Pubrpg · hwmw~wJpG u ubi)WUWJpG: 

:;)IJ.wijnpqwc) WWpWJOLtl upbJlQtl L.tlwpb~wt.J.nruwG UbQb(iw(i , nrp 
utubuw(i QnLJQ t mrt.J.w6 (i~wr 6.12-mu, PWf1~wgw6 t hpuGw~uwtu­
etl (1) t.J.flW WUflWQt.J.W6 hbflUbmtl~ tugtlg (2), nrp' hni)W~Wll.jbflnt.J. 
wurwgt.J.w6 ~WLPWJlP~tl (3) t.J.rw l11bi)WI)flt.J.w6 b(i L6W~O (4) Wfll11W­
~b(imrnu Ubi)UW~nt.J. u l)pwllrwqUWJtlG UjUUUWqLWUnt.J. (5), nro ~n­
~11 t.J.rw LI1WUnLU t hWfl~ tLb~l11J1Wqwqwbnw~gnl) UWL[! (6): h.Jmg(! 
(2) tunf1nt.J.w~wzwrnt.J. urwgt.J.w6 t t.J.w~mmUWJpG Ujnull.jtl (9) u un-
11Pllr~wgt.J.w6 qwqwJtlG hwuwljwrqnt.J. PWLnGtl (10) hbm tLb~mrw­
pwztur~ t.Pw~wuubrr (7 u 8) ur2ngmt; UbQbGwJtl t.J.whwuw~r (11) 
t.J.rw mbl)wllrt.l.mu bG 2bruw~wrqwt.J.nrrw. ctwuwuw~r nbLbG, ~w­
t.Pr~ UWJlQbfl[! , rullr~wgpwJr LWUUjp~Ubfl[], l11nLUPLbrGbro u flb~w 
t.J.wruwu ~n6w~Gbro : rut~ tugtl (2) ubrumu wurwgt.J.w6 t hwr~ hb 
Gw~WLO (12) : <Dw~b~wt.J.nruwu ctwuwuw~ WJI) hbGw4wLtl pwf 
t.J.w6Qtl t.J.rw l11bf1Wilflt.J.W6 bG l11Wf1WU (13), nro LQt.J.w6 t Wfll11Wr 
rwuent.J. u t.J.brutlg t.Pw4t.J.mu t t.Pw~b~wt.J.nrnll GJm~r (14) ~br~n1 
UJGmhbmu tumgo hbrubmtl~nrbG t.Pw~t.J.mu t ~wt.Pwrr~nt.J. (3), nr 
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llreut.J.mu t wztuwmwUQWJtlG llPflQnLU L6w~tl (4) ~bemunt.J. , u t.J.w­
~mmuwgt.J.mu t · pwgt.J.nll t.Pw~wGp (7) ut12ngnt.J. upwgt.J.bLnt.J. t.J.w~m­
muwJtlG UjnUUjtlG (9) : tugpg OI)P UUJfiWJP (13) hbnwgmupg hbmn 
t.PwljwGo (7) t.Pw~t.J.mu t , upwctwuwGwlj pwgt.J.mu t UJnLU t.PwljwG[! 
(8), u tumgn l11WflWJtl hbm urwup(i LQt.J.mu t unl)tlllr~wgt.J.w6 qw­
qwJtlU hbf1mljnt.J., nro ummQ t qnr6mu PWLnGtlg (1 0): UJGmhbmu 
u~umu t qnr6bL UjGuuwqlwGo (5), u pwg ~ni)Gnf1LI1WQ uwltl~nt.J. (6) 
tugwGnf1 ~br~o (4) Ubi)UnLU t l11WfiWJtl ~LWUbLWJtlG (13): CGI) nrmu, 
UWLtl9 (6) UflWUQ l11WQWUnLU bG urG~u 6~mG 4tl6w~o u hbrubmtl~ 
bnw~gt.J.mu bG (2bruwunuGot.J.mu bu) tlfiWfl, ru~ t.Pw~wGo (8) WJI) 
oG~wgemu t.Pw~t.J.mu t : UjGmhbmu UjUl.tuwqlwGtl (5) oqGm~Jwup 
UWLO (6) PWfiOfiWUnLU t urG~u u~qpGw~wG lltlflQ[! , 4wt.Pwrrw (3) 
pwgt.J.mu t, u umwgt.J.w6 t.Pw~b~wt.J.nrmu!J hbnwgt.J.mu t tugtlg : 

' I 
' !'/ 

u~ . 6.12. :;)L!wt.J.nrt.J.w6 LI1Wf1WJnLU t.Pw~b~wt.J.nrnf1 UbQbUWJtl 
utubuwG 

UWLP (6) t.J.rw dwUjwt.J.bGWJtlG ~nGmmrwJtlG l)wGw~tlmbi)WI)fiUWG 
l)bUjQnLU ~wt.Pwrr~r qni)UWG hbLn ub~mbl) ~wrbLtl ~Wl11WflbL Gwu 
umwgt.J.w6 t.Pw~b~wt.J.nruwG ~mrmuo t.Pw~b~wt.J.nrnf1 UJm~p ~w-
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tf1n0Gbpl1g: lJ~bppOtrr t.twLtmmliwJjlu LflwpbpwtlnruwG ctwuwGw4 
(wnwGg lJCllJ-p) U1WPWJP hbplibU1p4 jugwGmuo llbpbuWJnLU flpw­
LtwOwgl{mu t wGlli12Wlllbu tlwLtmnulwJj10 tugflg hbUln: 

'1lnL~tlbpwJbli i=}WQ.WlipObpnul tlwLtmmliwjpG l}lwpbpw­
LtnpliwG hwliwp oqU1wqnr64.nrt libgbGwJr (nro gnLJg t mpl{w6 
04wpmll 6.13) wztuwmwGpj1 ul.jqpmGJ;1[! hbi.I1uJWLG t' UjnLj1libf1WJj10 
j:}wrtwGpp ut2 mt11wt.tnrmu to uj:}bfleo L. wJG mt11wtflntumu tugr 
ut2 WJGL4bu, np lflwj:}bj:}h 4.qrltwJru uwun mbrtw4.nrtlw6 LllGr 
bnw4gnrt WUjWJ1Wl!lj1 ub11liw4Gbpp lijl2L. b11w6 wpwGpmu: PnLnJl 
tPWj:}bj:}Gbpp mbrtwt.lnpmujlg hbmn LtwtflwrrH! l}lwl.jmu tO L. 
ubrttlOLU bG tugjl tlrw: 4wl}lwf1plp tlflW mbrtWilf14.W6 llwctGruo 
ujlwgGmu t 11bltw-l{wruw0 tLb4U1!1n0wjtJO PLn4r qbpltnG111wltmo. 
npjl WPI'lJOLGf!nLU pwg4_mll t l}lwl.jwGI} , utJwg4_mu t t.lw4mmo 
UjOtll.ll[! , npr oqum~JWUp mbrth t mubumu lflwj:}bpjl 
4.w4mmuwgmuo : 11rwGrg hbum ~.Pw~bj:}wtlnrmuo 
hbpllbmj1l.jwgGmu tu 2bruwbnw4gtlwup: 

u4. 6 .13. 'llnLtn'ibflWJ!lG pw11wGpnl{ ttJw~bpwt.lnrml1 LibpbGwJr 
utubuwG 

UJu utul:iliwG t.lbfl(! G4wpwqrtlw6pg mwppbpl{mu t GpwGnl{, 
np hwrtnr'lw4n4. tLbl.jmpwqwqwtnwLtgnrt uwlr l}lntuwrtG tugmtl 
(2)' Gpw uni.I1, U1bi1Wilf14W6 t tLb4111PWtlUL4nLLUWJjlU bnwltgllwG ub-
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tuwGpqli, npo pw114wgw6 t bp4m pJ1WJ1 hl44nrt qmqwhbn pwGnG­
Gbppg, nrmGgpg Llbpl.trGn (hbGwpwGwJpG) (5) wlipwgLtw6 t Ltwlflw­
J1P~I1G (3), pult Gbppl.tj1Gn (bnw4gnrt) (6) mbrtwltwJLtw6 t jugmli (2) 
UjGI.tliwhwrtnf11lW4P9 m'1rtwhwJW9 U1brtwzwpctliwG hGwpwLtnf1m~­
JWUp: <I>w~b~wLtnpliwG ctwtlwGwlt WJil ubpbGWJP jugmli llWUwLtnp­
Ltmli bG Li~l:ippnL.l L94W6 lflWj:}b~GbpQ (12) WJGUjbU, O[lL4buqp 
o11 wog bnw4g4n11 ClLturLtGtpn 1.4wn4w6 Lroto tnwl.jgn11 ewunGr (6) 
t.lrw : UJGmhbU1lt tumgo (2) hbpllbU1p4nJ1bG tf1w4t.lmli t 4wlflwpp~ml 
(3) , Ltw4mmuwgl{mu t u wGhrwcttzmm~JwG 11bummu Ltlw~t~Gtpr 
hbm lihwupG L94.mli t lin'lr4>rltwgt.J.w6 qwqwjpG Up2wt.lwJrD: UJGm­
hbmu bnw4gn11 pwGnGQ (6) pWfiOJ1WGmli t UjGL.liwhwl1nf11lW4r lip-
2ngntl L. 4UJ~mli hbGwpwGwjpG pwGnGpG (5): UpwdwliwOwlt pwGn­
GpG (6) t mrl{mli tLbltmrwLtwG hnuwGpjl PUlllnLLU(! , nro mwpwg­
Gnuj t Gpw LtnGmwl.jUlwJrG liwltbpL.mJ~D L. l:inwl.jgmu t lj1wj:}b~Otrr 
p4wGgp[!: bnwLtgnuljlg hbUln J;1WOnGI} (6) tl2Gmli t bLJ;1WJrG 'lflnL~­
JWG(!, tumg[! (2) Ltlw4wGp (7) Lip2ngnt.l uj1wGnul t li~GnLOflUlpG, 4w­
tPWf111W (3) pwgl{mli t. u bnw4gt.lw6 lflw~b~Q hbmugl{mu tO 
jugj1g: 

t;p~tumg qw~mnulwJbCa llbgb(uufibpg (04. 6.14) wztuw-
U1nLLi tG hbmL.JWL ltbfllll. Li~bJ1!10 mbrtw4.nrmu bG lflw~tpr lib2 u 
U1bi1WI)J1l{nLU l{wl.jmmliwjpG llgmli, OJ1U1bl1, upbflEP L. lflwpb~r 
~wtf1ubppg Ltwtul{w6, GbflllrflGbrr oqGmpJwlip 4wrqwl{npl{mli t 
jugp pwGl{npwltwG pwpOflnt~JmGo: <DwpbpGb[ll} L4bl.nJ;1 t L94.WO 
L!lGbG lipb[lpnl{ WJGUjbU , npUjbuqjl tPW~b~p OWJ(ll} 2-3 UO 
LWJGmpJWUp wqwm LtlGjl : UjGmhtmu ttJwpb~D li~bf1J;1nl{ U1bi1W­
L.J.npmli bG bnwl.jgn11. pwrtwGpp hwppm~JWG l{pw WJOL4bu, np 
l}lwpbj:}p 6w)flbflO 6wLEbfl ~mObGwG: h.Jmgo ttJw44.mll ~ 
4w\.f1wrr~mt. npG mGp ubl.j l.jnGumpml.jmpl{ JnLflWhwU14ntpJmG 
4wtf1wpj1~p pj1~brlQ Ltwmwpl{w6 t «Lnrtwgnrt» mbuJ;lnl{, hn­
rrqnGwLtwG m'lrt"flllP~P mctr hwGuwG hwuwp tugllG Ltwlflwpr~r 
ut11uuw0 qbUjpmu L. htpubmj14wg0nrt nbqpGj1 llb4>npuwgj1wJpg 
tumuwlflbLm hwuwr : 1bmwqw qnp6nrtmpJmGGtro l.jwmwrl{mu bO 
wl{U1nllwm 4bfll4nt.f l{w4mmuwgmli, ~bqng qwqj1 Gbrpn11mu, 
pwflwG~Gbfltl ub11Limli L. bnwLtgmu, lipGnLnflU1W~pG Ollt"l 
Gb[1~n11mli : Unw2hG tugmli l{wLtmnulwJpG u l}lwptpGbr!'l 
bnw4gliw0 [!GpWQJ;lnLU OL4bpWl!lOf11} bfl4J10flll tugnul 4WU1WflnLU t 
ttJwpbpGtn!'l qwuwt.J.npmu, WJUj)GpO' bpl.jpn(11l tumg(! uwtuwUjWl.n-
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flWULnnLU t Ltw4mmUWJ~G lJ1Wf}bf}w4nruwG: 1wLnm4 LWULI..I~ uw­
rnul~g hbLnn, ~GH! GzwGw4mu t, nr WllW2~G tugmu r}Wr}WflbL t 
o,_~ Gbrhnu_go, 4wlJ1wr~H! Lnbllwlllntumu bG 2-r'l tug~ 4rw. L. wLt­
LnnuwLn 4brl.lln4 u4uLtmu t lJ1wf}bf}w4nruwG g~4Lo 2-fl'l tugmu: 
Um QGJ}wg_gmu 1-~G tumgo wqwLnmu bG lJ1wJ}bf}w4nr4w6 Uf}bfl­
_g~g: 

tp4tumg llb_gbGwGbrmll hn'lw4wl.llbfl~ Ltrw Lnbi1W'lf14w6 
llb4 4wlJ1wr~~n4 hw2nr'lwpwr 4wrnll bG lJ1w44bL L. hbrubLn~4wg-
4bL br4m ~flW[l 4ni1Q Lnbi1W'lf14W6 ll~wGllwG tugb[l, nrnG_g u~wg­
Ltwo bG ll~wuGw4wG Ltw4mmuwJ~G L. tLb4LnflwllwLnw4wrwruwG 
hwuw4wrqb[l~G : Q[j'l nrmu ub_gbGWJ~ 4wnmg4w6_g~ n~ qqwl~ 
pwflr}WgllwG ~rw4wGwgllwG r}bl.I..IQnLll 4wrbL~ t hwuGbL Wf1LnW'l­
rnllw4wGmf}JWG qqWL~ pwr6pwgllwG WJG pwG~ zGnph~4. nr llb4 
tugmu, wLtLnnllwLn lJ1wJ}bf}w4nruwG qnr6oGJ}wg~ hbLn llb4lnbll, 
ll~wdwllwGw4 ~rw4wGwg4mll t GwL. br4rnr'l tugmu lJ1wf}bf}w-
4nrllwG bGJ}w4w Gwtuwl.I..IWLnflWuLn4w6 WfllnW'lflWGQ~ Gnr ~w­
lJ1wpwdG~ LnbllW'lflmllo: UJGmhbLnL. 4wlJ1wr~~o LnbllwlllntuLtmu t 
t:ir4rnr'l tug~ Ltrw· WJGLnbll Lnbllw'lr4w6 wrLnw'lrwG_g~ lJ1wf}bf}w-
4nrllwG hwuwp, L. qnrooGJ}wgo 4r4G4mll t: tnw4gn11 _gwGnGGbro 
(1) tugmu (2) 4wrnll bG LnbllW'lfl4bL wn2L.~g (G4 . 6.15,w), 4ni1Qbfl~ 
br4m OWJflbflnLU G4. 6.15, p), ~u4 4~UWJ}UWJ~G f}WilWUJ}~ ub2 lJ1w­
f}bf}w4nrllwG r}bl.I..IQmu· m11~11 wG4JwG Lnw4. wn2L.~g L. 4ni1Q~g (G4 . 
6.15, q): 
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u4. 6.15. Y.w4mmuwj~G ub_gbGwGb[lnLU Lnbi1W'lf14w6 bnw4gn11 
_gwGnGGbr~ utubllwG · 

1-tumg_g, 2-bnw4gnll _gwGnG 

UnLtnpwpwr bnw4gn11 _gwGnGGbro Lnbi1W'lf14mu bG tugmu· 
nLil~ll wG4JWG LnW4, ~u4 W[lLnWr}flWUQQ lJ1lUJ}bf}w4nf14mll t 4~uw­
f}UWJ~G 2bruwGuLnbgGnll f}WilWGJ}~ ub2: ffi'l nrmu lJ1wf}bf}w4nr-
4nll ~flO LnbllwLtnrLtmu t 4~uwf}L.QWJ~G 2bruwGuLnbgGn11 
f}WilWGJ}~ zbpLnb[l~ U~2L. L. tugmll lnbllwzwrd4mll t WJGLI..IbU, 
n[ll.llbuq~ f}WilWGJ}~ ~wurwg4w6 6Wjflbfl[! lnbllw4nr4w6 L~GbG 
bnw4gn11 _gwGnGGbr~ Ltrw: UJGmhbLnL. tumgo hbrllbLn~4npbG 

lJ1w4Ltmu t 4wlJ1wr~~n4 L. 4w4mmllwg4mll t: o,.~ hbnwgmll~g 
hbLnn nLI111WG4JmG bnw4gn11 _gwGnGo pwr6rwg4mll t, ub11umu L. 
bnw4gnul t ~r Ltrw Lnbllw4nr4w6 f}WilWGJ}~ 6wmbro br4wJGw4~ L. 
LWJGw4~ 4ubrn4' LnWLn4 GrwG hbrllbLn~4 lJ1wJ}bf}~ Lnbu_g: 
UJGmhbLnL. bnw4gn11 _gwGnGbro pwdwGLtmu bG ~rwr~g, tumgo 
u~wGmu t Uf}GnLnflLn~G L. u~wdwllwGw4 ll~wGmll bG 
6wnwqWJJ}Wj~G tLb4LnflWLnWQWgmg~~Gb[lQ : <l>Wf}bf}~ f}WilWGJ}Q 
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omp5ql11niJ ~eomum€.1 o~rmuqp~luln uu ']1u1qoum ~]1Zm1: 

:?~~u4lmi.Jo oq p1uuumuql11 pw5n.j ]1u~mU1mlno 
urm ]'lulm]'lmQ 6uudpm nqlnmllmnm]1m4 ~]'l~Zmd ~ aU1qln Lll)lure1ua 
-ml11 ~5~ llmpm4 1ulq]1u4mlnm p1u6qU1n1J ]1m1 ~el)mllme.J :ilallqep 
l.Ju]1llu]1m€.1q€.1m4'1 ~ !,11U~QmQ U1~n.j '1 plu]15ql11nl) ·~ p1u]1~Q~ 0€.11Jmll 
-me dpmre1u6qubm ~uo oms :dpmrelUI)bO ~llq-I)~S .~Llql)?~51u5ma 
-ml11mlll11~q1~ ~ p1u]1Llu]1mbllm~ LI1Jm9~l11nmpuq6 ~5~ :dpmre,uobo 
~LlqLlLlml11llu5mamU1 5~Llmlo~rmpuua~l) omrelUUUQUUb l)~rmn11uln 
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u4. 6.18. tuli~WJhG t.Pwpbpwlj_npliwG LibpbGWJh QUilhwGmp 
Ulbupo 

tuli~wJhG Ljlwpbpwlj_npliwG umb116LiwG hwliwp 1..4whwG24.mli 
bG wnw4.bL hqnp WL4W!1WU1Gbp (LipG~L. 15 44.m hqnpmpJwli~): tuoli­
pwJpG t.Pwpbpwlj_npliwG hwliwp oqmwqnp64.n'1 LibpbGwGbpQ Gbpw­
nmli bG hbU1L.JWL hhliGw4wG hwGqmJgGbpo · 

• U1wpwgun11 pmGbL (2bpliwpmGbL). 
• uwnbgGn11 Ollwt.Pntup~. 
• t.Pntuw1111h~ (4lntuw1111h~Gbpp hwliw4wpq), 
• pw11wGpp ~wgliwG hwliw4wrq. 
• GJmpp 4U1pliwG L. bnw4gliwG hwliw4wpq, 
• f1b4w4_wpliwG hwliw4wpq: 
tuli~wJpG t.Pwpbpwl{npliwG mbtuGnLnqpw4wG utubliwG Gbp-

4wJwglj_w6 t 04. 6.19-mli: 
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1. 2 
. .... 

3. 4. 
u4. 6.19. tuli~WJhG t.Pwpbf}WLj_npliwG U1btu0nlnqpw4w0 

utubliwG· 
1-tuli~wlj_nplj_wo t.Pwpbp, 2-2bpliwbnw4gn11 L. 4U111n'1 uwpp, 3-
tuli~wlj_nplj_wo t.Pwpbpo t.Pntuw1111h~h Lj_pw, 4-2bpliwGuU1bgliwO 
tumg, 5-t.Pwpbpwlj_nplj_wo L4WI14 

<Dwpbpwlj_n(lliwG qnpooGpwgri ~w'14wgw6 t bp4m t.PmLh9. 
~Ln4h oL.wlj_n(lmli (1) L. PW'1WG!}p Gumbgmli f}nLUbLWJpG tugh Lib2' 
mwp Ollh Gbpli11LiwG Libpn11n4.: CG11mGn11 uti11wGp Lj_pw U1b'1h t mGb­
Gmli Lif}bppGbpp tuli~wlj_npmli t.Pwf}bpwlj_npn'1 1.4nLhlibpwJhG f}W­
flWGf}p Lib2 (2): UJGmhbmL. ub11Lin11 4lb'14h Lib4nLUp~ -1>nmnL4LWU­
U1WJhG 6w64nLJJ}nlj_ L. U1b'1w~w2tu4.w6 GpppnliwjpG f}bLbl1n4., npnOp 
U1b'1Will14.w6 bG ub11wGp w4numli, U1b'1h t mGbGmli f}W'1W0f}p 
bnw4gmlio L. 4U1pnulo: tuli~wlj_nplj_w6 t.Pw~bf}Q (3) Limmp t qnp6nul 
t.PntuW!lllh~p Lj_pw, nph Lip2nlj_ Ulb'1WLPntulj_mli t tugh lib2 (4): faw­
'l.WU~Q 2bplim~JWG wq!lbgnLf}JWLi~ 4644.mli t, L. t.Pw~bf}G [!UilnL­
Gmli t Lipbpph mbupo (5): tugp bLPh linU1 4lwpb~G wGgGmli t 1.4W­
'l.bgliwG qnmp, npU1b'1 41~4.mli t uwno o11n4. Ollwt.Pntuh~h oqGm~­
JWLip, npo wlipwglj_mli t tughG wpU1wppG 4n'1Lihg: Uwno o11h wq!lb­
gm~Jwli~ U1b'1h t mGbGmli PW'lwGpp L4W'1bgmlio L. 4wp6pwgmli[!, 
WJupGpG' mb11h t mGbGmli 464LiwG qnrooG~wgh wpwqwgmli: 1b-
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Gng~ Gbppl.!~ uwumu lllb'l.W'lf14W6 t 4nG4_bjbp~ hwll.nf1'1W4~w. np[! 
J:!W'l4wgw6 t tLbi.Jll1(1W2Wfldp~pg 1.! 21'U~WJWI.jwG lflnfuwGgnulGbfl~ 

hwliw~wrq~g. nrnGg oqGm~Jwlip lllb'lP t mGbGmli lflnfuW'lfl~~~ 
wrwqm~JWU 'l~U411bll1 l.jwpqw4_npmli(!: Oqlllwqnp64.nll. ~Wil.WU~~ 
lllbuw~pg 1.! hwulllnL~JnLCi~g I.Jwtu4_w6' wGhpwctbzlll t lflnfubL ~mGb­
lnu:i lflw~b~w4_np4.n'1 li~brp~ qll1G4bLm ctwuwGwi.Jn: UJ'l fuG'l~P[! 
Lm6mli bG' lj1nlflntubLn4 lj"lntuw'lr~~~ wpwqmi')JmGo: 

U4bLr uwGrwuwuG 'lPlllWili.JbGp ~mGbLWJ~G tugtt wztuw­
lllwGpn ul.jqpmGp[!: tumg[! PW'14wgw6 t bpl.jm zbplllpg: 'lbllf~ 

2112w1.Jw ur2w4.wm 4npmull1Gtrr G4_wqbgliwG hwuwp tugr wrlllw­
ppG llfWlllbf10 l4Wll14_w6 bG 2brl:iwl:ib4muwgGn'1 GJml')n4_· WUJW4b­
~blpn4_: tug~ 4nll.WJ~G llfWlllbpp zbplllbp~ UP2ll lllb'1W4WJ4.W6 bG 
lllWpwgGn'l Pln4Gbfl[!, nrmGp l.jn0llfLb4lllw4_np4_w6 bG Ull1WUf1W(lll1 
tLb4ll111Wll1WQWQnLgp~CibJ1pg: 4bf1l!p L4Wll1~ wGggbf1~, tug~ bp4m 
LWJGw4r tSbll.ebr~ 1.! tugr 4_bpl.!p uwumu lllb'1w'lr4.w6 o11wlflntur~~ 
hwz4_pG lllbll.P t mGbGmli lllwp 011~ lfl~muo 1.! or}wlj"ln[\lmi')JnLu[!, 
nrr zwpctmun gmJg t ll1P4W6 G4wr 6.20-mli : 

i 

2 

.... ,.·· " ~i \ ' 

' •{~)~r ~<' 

i '~:; \ 

... · ~ ! · · '···· 

3 

I ' .. : 

4-

5 

l14. 6.20. tugp LWJGW4wG 4lllp4_w6pp utubl:iwG' 
1-tug~ wplllwptJG L4WU1, 2-tugr GbpppG l4Wll1, 3-o'lw~.Pntur~. 4-
lllwpwgGnll. Pln4Gbp, 5-li~brpGbrr lj1wf}b~w4.nf1n'l tumlip, 6-

lj"lnfuw'lrr~ 

Swp OllP 4nf1nLUll1[! 4wGtubLm Gl4Wll1w4nq fugmli' limtn­
pmU 1.! bLQmli, lllb'l.W'lfl4w6 bG 64mG lflw4wGw4Gbr, nrnGp L4Wli1-
11WUll14_w6 bG -1Jll1nrnL4LWUll1WJpG LWEW4lllnppg, nrnGp L4Whllfw­
Gnul bG 2brllmf)JnLU[! tugnul 1.! !bG tunmG'lnlllmli tug~ li~2n4 lj"lw-
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~bl')w4_np4_nll. Wflll1Wf1(1WGpp lllb'1W2WI'lct~G: ~bnuwl.j644.n'l.I')W'l.WU­
I')nLU Ul')bppGbpp lflwl')bf}w4_nrliwG hwliwp Gwfuwlllbu4_w6 uwppw-
4_npmuGbro LPGmu bG abngp, 4~uww4_lllnliwll1 1.! w4_lllnliwll1: 

ltbuww~wmlww lflwpbpw~npnq, ubsatOwObp (GI.j. 6. 21) 

4wtuqw6 un'lbLGbpp linf1r-1>n4wgpwJpg· PLni.JGbp~ 

ol!w4_npliwG, GrwGg U1!1UWG 1.! 2bnuwl.j61.J4n'1 f)W'lWUI')nq 
tPWI')bl')w4_nptlwG qnp6n'l.nLI')JmGGbp[! l.jwpn11 bG w4_umtlwll1wg4_bL: 
4ruww4_lllnUWU1 uwpgbl'l~ oqll1wqnp6tlwG f1bllfpml:i hwt'iwtu abnpp 
qnp6nll.nLI')jnLG t hwl:iwp4_mu upwjG l4WhbUll1WU1nLlflp Ub2 Uf)bppp 
U1b'1w4nrnu:io: UJmu pnLnr qnp6n'l.m~JmGGbnn· f1bL4P bnw~gliwG 
'l~I"'P futlpw4_nn4_w6 tPWf}bf)p ll111mllo. bnwl.jgn11 f1WGwl.j~ 
4 b (lW'lW!lCP-[!Ur}nLGUwG Ulb'l.W zwrct(!, ~wrtwG~r hblll U~wupG 
qbpl.!r 1.! Gbpgl.!~ ClLWGwi.Pwf}bf}Gbpp pwgml:i[!, 2truwGuU1bguwG 
ubgbGwJr tlb2lf1Wf}bf)p ll1b'1wzwpcto. Ulb'ln bG mGbGmu wqll1nl:iwll1 
~bpllfn4_, nrn UWflPO r}WflOUnLU t w4.bLP W(lU1Wr}(1nrtwi.JwG l! 
hbzU1wgGml:i t OLl.jbflWlllnl'l~ wztuwll1WUp(!: Uwl.jwjG hWG'lt'IL4nLU bG 
WJU ~WI"'Cl~ UJjULl.j~U~ UbpbGwGbr, nrll1b'l OL4b(1UJU1n(l[! UU1pllf4_W6 t 
LPUnLU L4WGWL I')W'lWUI')[!, al.!w4_npbl l4WI.J[! "' abnpnq ljUJlllWflbl 
npnz WJL qnp6n'1nLI')JnLUGbp: rhwpljb, 4t1UwWqU1nUWU1 
tPUJI')bi')W4_nf1n'l l:ibpbGwGbJ1[! W4_U1nUWU1 UWflpbf1~ 

hwlibliwll1nL~Jwlip mGbG w4_bL~ 4lnpp Wflll1W'lflnrtw4wGmf)JnLG, 
uwi.JwJG, hwz4r wnGbLn4 GrwGg hwlibl:iwlllwpwr n~ l:ib6 ~wlflubp[!, 
tuCiwJnrtwl.JwGmf}jnLU[!, Ul4WUW!14liwG l4WpqnLf)JnLU[! l! 
hwlibl:iwlllwpwp gw6r wrctbp[!, l.jwpbLn t quU1whnpbG wubL, np n! 
ub6 abnGwrl.jmf}jnLGGbnt'l hwliwp WJUllftlUP uwppw4_nruwG 
atnpptrmuo wubGwwn'lJmGw4_bU1G t: UJu l.Jwrq~ utgbGwGtrr 
hpuGw~wG mwppbnmf)JmGGbp[! UJmuGbrr hwubliwU1 wJG bG, np 
WJU ljwl:i WJU qnp6n'1nLf}JWU libgbGwjwgliwG WUU1~6wGnul , rG!L4bU 
Gwl.! I.Pwf}bf}w4_np4_nrt tulip~ ~w~.Pubrmu, WJUll1b'l.P9 tL wnw2wGmli 
bG ljnGuU111nL~U1p4_ Lm6mliGbpp nrnz U1WI1Pbl1nL~JmGGbr: OrrGw~. 
qnJnL~JmG mGbG 4wnmubLWJpG ll1PL4P ubgbGwGbp: UJullfrur 4ruw­
w4_tnn liwtnp wz[uwtnwGp[! tnb'lr t mCibGmli wnwGgpp llftnlmlwG 
zGnrhp4_, np~ 4rw tnbll.W'l£l4.W6 bG brbp wztuwll1WUQWJPU Ubll.WG­
Gtn: ~bpliw464mliG ~pwl.jwGwg4_ml:i t hw2nflr}wpwr· 4wrmubLr 
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LllLntnuwG oGpwgpmu ubrtwGGbrrg JmrwpwGzJmro oG4Gnul t 2br­
uwtumg: 

ulj. 6.21. YtlUWW~LnnuwLn tllwpbpw~nrnrt ubpl:iGwJr 
IJUr)hwumr tnbueo 

Ytluwwl{tnnllwtn uwppwl{npmuGbpp hbtn Llbljtnbl)_ 4'Jnp11 
ppqGbunul LWJU 4rrwnmpjmG bG qLnbL obnpp tllwpbpwl{npnl)_ ub­
J2bGwGbro: '1pwGp 4lner qwpwppLnGbrml{ tllwpbpwl{nrnrt ubeb­
GwGbp bG, npnGp GwtuwmbUL{w6 bG tuupwjpG L. hwLnwJrG tllwpb­
J::)Wl{npuwG hwuwp: ~Gwjw6 p(lbGg tPn.Qil zWtPubppG L. tllnpr tnb­
f1WljWJL{W6 hqn[lnLJ')JWU[!, WJU ubpbGwGbjl[! ljwpnl)_ bG mGbGWL pw­
wljw0wzw4'J pwpop Wf1LnWflllnf1wljwGmpJmG: 1wrl.J t GzbL, np Obf2-
Er uwrptro u.jwhwG2mu bG oLllbflwtnnrr uwuGwljgmr:tJmG qnp6-
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GwljwGmli 41wpbpwl{nruwG pnLn(1 41mt.l:irmu: nLunulGwutlpbGe 
obnpr 41wpbpwl{nrnrt ubebGwGbrr w2!uwtnwGer u4qpmGpo: 

<Dwpbpwl{nrnrt Wf1LnW!ff1wGeo LnGI)_W!fflLtmu t 41wpbpw­
npnl)_ libpl:iGwjr u.jWhbULnWLnm4lr UG2 L. obnpm{ Lnbflwzwrchj_mu t 
bnw4oguwG 11rrer 4.rw: Olllbrwmnro GbppL.r L. ~brL.r qLwGw4lw­
pbpGtrrg pwgmu t 4lwpbpw~npuwG hwuwr wGhrwctbzm pwrtwG­
Pr ewGw4o L. WJU oqmu t Wf1LnW!ff1LUGJ2r ~rw: UjGmhbtnL. OlljG[lUJ­
Lnnro 2wrct4nrt bnwljgnl)_-ljLnf1nrt lfWGwljm{ 4wmwpmu t ljwpp 
l:inwljgmuQ, pwl)_wGpp ljmrmuo L. 4lwpbpp oL.w4_nrmllQ: '1rwGrg 
hbmn ou.jbpwmnro tuupw4.nrw6 LtJwpbr:to mbrtwLtJntumu t 2br­
LlwJpG UWfl.QP Ub2: nrl.llbU ljwGnG, !)W LnGllP t mGbGmu WJU pwGp 
hwz4_pG, nr JnLf1WJ2WGzjnL(1 hw2nfl'1 tf"1W13bpwl{nrmu zwpctuwG dw­
uwGwlj Gwtun1111 4lwpbpQ hpmu t 2bpuwpmGbLJ1 ub2 (bppbuG 
oqmwqnp6l{mu bG hwLnmlj hwpuwrwGJ2Gbp): QbpuwGuUlbgGnrt 
tugr 4lntuwrwrznl{ 4lwr:tbr:tr tnbrtwzwrctuwG ctwuwGw4 r:twrtwGpQ 
41w4lljbg4_mu L. 464~mu t: 'lmpu qwLn4 2bflUWJtlG tugt1g' 4lwpl:ipG 
wGgGmu t LljWrtbgllwG '1tl11f?IJ, nptnb'l 2112WLDz4nul t uwnQ o!fn4.. 
nrp hbLnL.LUUJ2n4. pWI)_WUPQ lljWI)_bg4_mu t L. u.jUflWGmll: 'TlWLnflWU-
mt"l tJ1wpbpQ mbrtw41nru4_nul t pbnGwpw4luwG '1Pf1J2rG. nrmbrttl9 
GrwG hwGmu t ol.llbrwmnro L. lfWUw4.nrnu'i 4lwpbp-tnw41frflr ljwu 
41ntuwflrrzr 4rw : UJu 11wur libJ2bGwGbrmu , 4wtu~w6 Llnflr4Jr4w­
grwJrg. nrnz qn(16nl)_mpJmGGbp GnLJGu.jbu ljwpnl)_ bG wl{tnnuw­
tnwgl{bL: Uju UWf1J2W4.npmllGbrt"l wrctbpQ qqwUln[lbG ljwtul{w6 t 
W2tuwtnwGpwjpG t"LJgp zW4'Jubppg L. 4'Jwpbpwl{npl{nl)_ WlljflWU.Qtl 
Lntll.llrg: Cutn ifwur wnw4bL u.jwpq L. outn wrdbJ2r nz pwG4 bG hw­
uwrl{mu GrpwGgpwJt"!G tntll.L!P tugbpn4_ 2bruwGutnbgGnfl uwppw­
l{npmllGbp[l: Uju ubebGwGb(lmU tllwpbpwl{npl{nrt W(lUlWifflWU.Q[l 
U1GI)_W!ff1l{mu t 2Gf1UwpmGbLP Llb2 L. GpwGpg flnLilU t pbr4_mu UJnLU 
l.Jnrturg: 

llltumtlwm LflwJlbJ.lwLtnonq tlh91:i(jwfil:i.n (G4 . 6.22) 

QbpuwOutnbgGnf1 pwf1wGr:tmll mwpwJr tuupwJrG LtJwpbpw­
l{npliwG hwuwr oqtnwqnp6l{ntf wupnr12nLPJWUp wl{tnnliwtnwg­
l{w6 hnugw q6bpo Ljwpnt) bG ljwmwrbL pntnr qnp6nf1mpJmGGbpQ, 
nrnGp wGhpwctb2m bG wztuwmwGpr ublj grlllP uwhliwGGbrmli 
tllwpbpp u.jWLnflWULnUWU hwuwr: njlu.jbu LjwGnG, WJULljpur Wl{Lnn-
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uwmGbplJ pw4,wl.jwGw~wlfl hb2m bG 4,bpwuwp~wpbp4,mu u~ ~wG~ 
mbuwl.jjl wpmwl)pwG~~ lflwpbpw4,npuwG hwuwp (mwppbp ~wlfl­

ubp~ L. 6w4.wLObp~ mwpwGbp, «Sbmpw 12b2u», «Sbmpw Pl1~4» L. 
WJLLil~~lllflwpbpGbp), ~G~~bu OwL. pnt.JL bG mwl~u 2bruwl.j644.nrt 
pwrtwGp~ lib2 tuupwJ~G lflwpbp!J ~wmpwumbL jlG~~bu um4,w­
pwprtpb hjlu~~ 4,pw, WJG~bu tL wnwGg flpw : ~bpliw4644.nrt pw­
rtwGp~ hwummpJnt.G[J 4wrnrt t mwmw04bL' l.jwtu4,w6 wpmwl)pwG-
2~ mbuwl.j~g L. lflwpbpw4.nruwG G~wmwl.j~g: U4,mnuwm 2bruw-
4644.nrt uwr2w4.npmuGbpmu lflwpbpw4_npuwG qnp6oGpwg(J, np­
~bu l.jwGnG, hwuwr4,mu t wO!JOI)hwm wpmwl)pwl.jwG gll4L~ 4.br2-
Gwl.jwG lflnt.L!J, WJil ~wm6wnn4. Gpw w2tuwmwG~~ humwl.jmp­
jnt.G~g t l.jwtu4_w6 wupn112 W(lLnWI)(lW\.jWO hnu~~ W2tuwmW02[! , 
~ul.j w4,mnuwm~ W2tuwmw02~ tuwpW(lnLU(J 4wrnrt t pb(lbL wupnrt2 
l.jn04_bjb!l~ W2tuWLilW02~ I)WI)WpbguwGo: 

126 

U4,mnuwm lib2bGwGbpmu tuupwJ~G lflwpbpw4_npuwG uo­
mbrt6UwG mb~GnLnq~wG 2wm l)b~~bpmu GuwG t l.j~uww4,mnuwm­
Gbr~ w2tuwmw021lG ' WJO mwppbpmpJwlip , nr pnLnr qnp6nrtmp­
JmGGbpo l.jwmwp4_mu bG w4_mnliwLn OL.n4,: ubp\.jWJnt.UU w~w4b u 
wumu~Gb LnW(lWJ~ lflwpbpw4,npuw0 G~wmwl.jn4. LWJGnpbG oqmw­
qnp64,mu bG OwL. uLn4,wpwprtpb 4,wpbpo: UJil ~wLn6wnn4. w4,Lnn­
liwLn0bp~ ub6wuwuGmpJmGo hwqbg4,w6 bG 4,wpbp~ ouw4,npuwG u 
unuGMwG uwp2brn4., npnGg W2tuWLnW021l 4,bpwhul.jmuo ~pw­
l.jwGwgGmu t tLblJLnpnG~I.jwG: 

4~uww4_mnliwLn uwp2w4.npnulGbp~ w2tuwLnwG2~ ctwuw­
Gwl.j 4,wpbp~ ub2 LnW(lWJ~ Lnbrtw4.nruwG qnr6oGpwgG ~pwl.jw­
Gwg4_mu t o~bpwmnp~ 4nrtli~g: ~bpuwGuLnbgGnrt pwrtwGp~ ub2 
22b11~ lflwpbpw4,npuwG hwuwp oqLnwqnp64.nrt w4,LnnliwLn~ pwrt­
l.jwgmgjl~ uwu t hwuwp4_nu.'i 22b11~ (l.jwu WJL lflwpbpw4.nrnrt ~rb -
11~) I)W(lU~io : UJu wqpbqWLnlJ GwtuwLnbu4_w6 t um4,wpwprtpb lflw­
pbp~ ub2 ~pbp~ l)wpuuwG hwuwr' 2bruwi.J644.nrt pwrtwGpmu 
GpwGg hbLnwqw lflwpbpw4_npuwG G~wLnwl.jn4,: <Dntuwfl(l~iObp~ 

hwuwl.jwpq!J w~whn4,mu t lflwpbpw4.nr4.nrt W(lLnWI)(lW02~ 

wG[!OI')hwLn liwLnmgmu· fl(lWOn4. ~ul.j lib2b0wJ~ W2~WLnW021J 

I)Wp00bLn4 wOI)WflW(l: 
nLUmliGwu~pb02 W4,LnnUWLn lflwpbpw4.nrnrt lib2b0wjjl W2-

tuwmw02~ ul.jqpnt.G~o : C2b111J ~wnuwJjlG oL.n4, Lnbrtwlflntu4,mu bG 
lflntuwllrllill 4,pw, npLnbrt wGoG11hwLn w2tuwmnrt hbmw2r2n11 uwr-
2~ li~2ngn4. PW2tu4mli bG 2W(l~bpn4,: UjOnt.hbLnL. 22b(lQ lflntuWilllllill 
mrtrtnpi)Obpn4, 2wrct4.mu bG 11b~~ l.jmLnwl.jlli ubrtwGo. npLnbrt ouw-
4.nr4.nu.'i t PLni.JlJ: <Dntuwllr~iD l.jwGq t wnGmu, L. pnOiliGbrn4. 
uLnmq4,mu t 4_wpjl LnbrtWil(lnt.li(J: tpb 4,wp!J Lnbrtwllr4.w6 t , w~w 
pnGiliGbplJ Lnbrtw2wrct4.mli bG ' 22bro LnbrtwlflntubLmt 4,wpjl 4rw: 
UjOnt.hbLnL. W(lLnWI)(lW02[!. nro qm04,nt.li t oL.w4.nr4,w6 L. unu0o4,w6 
4,wp~ lib2 , LnW4'11111~ 4.rw Lnbrtwllr4w6 (l.jwu wnwGg llllW) Lnp4_mu 
t lflwpbpw4,npnf1. w4,LnnliwLn~G. npmbfl. Lnbrt~ t mGbGmu Pln411 
lflwpwpnu.'io 2bpliw4644.nrt pwrtwGpn4,, bnwl.jgmli(J L. \.jLnpmuo : 
flpwO~g hbLnn oL.w4_np4,w6 Pln41J Ln(l4,nt.li t 2bpuwpm0bLI10, nrll 
bL~nLU WJO ~Wfl_bg4_mli t UWI2[! 01)~ OJ1Wlflntu~in4_ : 
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SpwGul..l1n[1U1WJtl0 Lflwpbf:)tl ouw4nruw0 hwuwr (hWU1LUJtlG 
pbnGbrllg) oqlllwqnr6mu bO Lnwl.jr,.~rGbfl[l , npnGe pbnGbrr lllbrtw­
r,.ruwG hflWLLJWJlllll.j bG u hwflliwpbg4w6 bG ubtuwOrqwg4w6 pbnO­
uwG u lllbrtwzwrd'uwG hwuwp: 

UpLnwr,.r4mli bG hwpp, hbGwl.jwJrG u wrl.JrtwJrG t.twnw­
nwf1l.J'l.bf1 : LwJG mwf1w6mu bG uLnwQbL 1200 x 800 uu u 1200 x 
1000 uu ~wtllubf1n4 hwf1p 4wpbpo: 1wrp Ltwpbro l.jwrnrt bG LllGbL 
urwLnwtuLnwliw6 u bpl.jlllWtuLnwliw6: U~WlllWtuLnwliw6 4wf:)bpG 
mGr Libl.j Lnbll.wrwuwG hwppwl.j l1 hwlllwl.jr L.J.rw hbOL.J.mu t ~npum­
Obrr l.jwu hbGwl.jLuJrG l.jwGqGwl.jObrr oqGmpjwlip : t[ll.jLnwtulllw­
uwo lllwl.jr,.~ro mOll mbrtwr,.puwo u hbOwl.jwJrG hf1wl11wrwl.j0bp: 
1W(lFl lllwl.jr,.rpObpr Ljpw l.jwptq.ll t ouwLjnpbL LflnE(l hwlllWJrG pbn­
Gbf1r (WU1Wl.Jb pwGLjwGbp u 22b(l, Liblllwrtwl.jwG pwGLjwGbp) u lllW­
flW-hWLilWJrG pbn0bf1r (ullltlWPWFl'l.Flb W(ll.j'l.b!ltl u 2G(lUWUULnbgGnll. 
pwrtwGf'}Gbrll ub2 LflwpbFlw4nr4nrt wrLnwr,.rwGe) tflwpbpGbro: 
1Wflfj tlwJ')bfltl 4f1UI Lnbll.wr,.r4_nq pbnGbpQ lljWhWU2nLU bG wlipwl.j­
gmu: <DwJ')bpr lib2 pbnGbrr wurwl.jgliwG hwuwr oqLnwqnr6mu bG 
lljn'l.lllWLilb ctwlljwL.J.bGObp (QOUS 603-71 , QOUS 3560-73), 2bruw­
GuLnbgGnll. PWrtwGpGbr' 0.15-0.3 lili hWUU1nLf:)JWUp , u lljnL!llibf\WJtlG 
oqt.in'l. fjW'l.W0pGbr : 

<DwpbpObrll ub2 pbnGbrll wurw4wlllliwG wnw4bL mOrL!br­
uwL u hnLUWLr ur2ng t hwuwrt.tmu GuLnbg4nrt u oqt.tnrt f'}WrtWUFl(!. 
nrmL.J. pbnGbp[l LflwpbJ')wl.J.npmu bG wrl.Jrtb lllWfiWJtl , l.Ilnlljf1Wl.jGbf1tl , 
LflnEfl hWLnWJ!lG pbnGbf\[f hWULil UU1Wrln'l.Wl.jWG UlWf\WJ!l (22bfl, 
pwGl.jwGbfl u WJLG) lib2: fOWil.WGpr lljWLilflWULilUWU UJnLfj bG ow­
rlWJnLU UJnL~tFl~LbGo. Ll1nLr4.rG~LELnr~I1Q. l4nLrul.Il~rmLO u wJLG : 

Sbll.wl.JwJwGeo pw'l.l.Jwgwo t hbLnuJWL hruGwl.jwG hwG­
qmJgGbf1tl9 u LibtuwG!lqliGbr!lg· ubrtwOrg tllwpbJ')tl UJLnlilliwG hw­
uwr UWJLWl.jtlg , nr!l l.jflW wlipwgt.lmli t fjWf1WUJ:)~ QLWGwtllwpbf:)(! , 
ubrtliuwG ubtuwG~qu~g , nrG wpqbLwl.jnu1 t oquwO mctr wql').bgmp­
Jwlip LnWl.jrJtlflll L[pw QlilGL{n'l. pbntl Lnbll.wzwpd'muo: ~q4_nrt J')Wrt­
WUf'}nL[ LflwpbJ')r wupwl.jWUjUWU LnbtuGnlnqrwO hbLnUJWLU t. 
lljl.Ill.Ilt.lnrt ubrtwGr L(['IW pbnr l.Ilbflwr,.rmu~g hbLnn Olljb[1WU1n['l(! 
pnOwl.jr oqGmpJwup :PrEumu t pbno hbGwl.jGbrmL wlipwl.jwlljmli t 
fjWflWUJ')Q lilwl.jr,.rflrG u urwgGmu t tLbl.JLnflWUWflEWljnf1nt.u0b['1[! : 
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ubpl.JwJnulu hwJLilGr t oqt.tn'l. pwll.wGpGbrmt.t tllwpbpGbrr 
wupwl.jwu.plwG bpbE bll.wGwl.j Gpw Lflwpbpwl{npmuo bpl.jm QLW­
OwtllwpbpGbpllg, mrtrrt 4lwpwpnul libl.j QLWOwtllwpbptlg, lljWJlnL­
pwOu Lflwpwpmu ubl.j QLWGwtllwpbprg : 

Ulipwl.jwlljliWG pnln(l Gz4w6 bll.wGwl.jGbp[) QnLJQ bG lllJ14w6 
Ol.j . 6.23-nu.'i: 

Ul 
p 

q 
ul.j. 6.23. ~q4nrt J')wflwGpn4 pbnObrr tflwf'}bf)Obrr wurwl.jwUjuwG 

bflwGwl.jObro · 
w) tflwJ')wpmli brym QLWGwtflwJ')bpGbf1r9 . p) mrtrtw4~ 4lwpwpmli 

ubl.j QLWUUJLflwpbprg, q) lljWflnLflWOu tflWJ')WfjnLU libl.j 
qLwOwtflwpbprg 

Uurwl.jwlljliwG wupmpJwG 4f1w wqr,.n11. l.jwpunr qnponG t 
hwuwpt.lmli Wflli1WE~G 6rqr P wqr,.bgmpJWUp LnGflW2Wf\d'r ljwli 
zr2wi').Wf10r pwgwl.jwjnt.pjnt.G[!: <Dwpbpr l.jWjnt.GmpjwG lljWJUWG-
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Gb[l[! LUUflLUljLU~ULUU OLUULUULUlj nrn24nLli bG hbLnl.LJLUL ULUhULUULU-
41wljmuGbrn4 

M 241· > M 
F 241- > P 

nf1Lnbrt' M 241--0 241liw0 linubuLnG t 41LUf:tbf:tr 6LUUflnLf:tJLUU md"tJ 
LUql)bQnLf:tJLUUp, 

M-[!· LUflLnLUf!pU 6pqpg LUI2LU2LUQLU6 unubULn[! , 
F241--o 241liwu moo. 
P-G ' LUflLnlUf!rG orq[! : 

UflLnLUf!pG orqr p l.L unubOLnp M wnw4bLLUqnLJU LU[lGbf!Ubfl[! oqt.tnrt 
f:tLUf1LUUf:tn4 41wf:tbf:tGbrr wurwljw~uwG owuwGwlj Gbrljw)wg4w6 
b(J LUilJnLULUlj 6.1- mu: 

UrtJnLULUlj 6.1 
U[lLnLUf!pU orqr l.L unubGLnr wnw4bLLU<tnLJU LU[1Gbf!Ubfl[! 

LUUfllU~LU~ULUU GLUULUULU~ 

UflLnLUf!pG 

UliflLUljLU~ULUU brtLUULUlj[! 
UpLnLUf!pG 6pqtJg 
6pq P,G LUI2LU2LUQLU6 

unubGLn[l , G.u 
1 2 3 

'l)wpmrwol.L 41LUf:tLUf:tnLU 40 ul.Ju 
hLUULnnLJ:}JLUUp , 600 uu LLUJUnLf:tJLUUp 240 172.8 
f:tLUf1LUUf:tn4 
nlf1f1LUljp 41LUf:tLUf:tnLU 40 ulju hwu-
LnnLf:tJLUUp f:}LUf1LUGpn4 
wnwt.t. 1350 uu LLUJUnLf:tJLUUp 
wnw4. 1800 Liu LlUJUnLf:tJLUUp 540 388.8 

720 318 

nlf1f1LUljr 41LUf:tLUf:tnLU 150 UU hwu-
UlnLf:tJLUUp f:tLUf1LUUpn4 
wnw4. 1350 uu LLUJUnLf:tJLULip 2025 1458 
wnw4. 1800 uu LLUJUnLf:tJLUUp 2700 1944 
*M-Q 241liwG mop 241liwG 2LUI2LU4rtr 
LU[lLnLUI)flJLULU t 
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ULnflbLn! f:tLUf1LUUf:tp hwLnljnLf:tJnLUUbfl(! f:tnLJL bG LnLULtlU rrw­
ljwGwgGbL 41wf:tbf:tw4nruwG qnr6[1Uf:tLUQ(! pG~~bu obnf!nt.l. LUJU~bu 
tL wt.tLnnliwLn l.L 4ruww4LnnliwLn 41wf:tbf:tw~nrnrt uLnflbLn~ ubf!bGw­
Gbrr (Olj . 6.24) oqGmf:tJLUlip: 

·j 

ul.J . 6.24 . uwrf!wt.!nrmu.o'trr 0Ci 11hwu~~-11 ~t ~!2o 

ULnpbLn~ Ubf!bGwGbfl[l obnf!p LU2~LULnLUUf![! pwgwnmu bG 
wGlill2LU~bu 41wpbf:tw4npuwG qnr6oGf:twgmu: Uz~wLnwG12 r 
uljqpnLUf!(! ljLUflbLr t G~LU[lLU<tflbL hbLnlLJLUL41nLLbrn4' 

lif:tbflEr wt.tLnnliwLn Ln[lmli « li~ngpG », nro Lnbf1LU11f14w6 t 
f:tLUrtwGpp mwlj l.L wurwljw~4w6 t hwmmlj h~jl~Gbrmu , 
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«utungr» Ltrw mb11.wrwt.tw6 u~trgr ~n11.urg ~w11.wo~~ 
oqmu, 
~w11wuf}~ ~mrmu uf}brJ?r mw~ qmGLtn11 hUJr~otrr mbll.w-
zwrdmun4, 
41wf}bf}w4nr4w6 lif}bJlQ~ mrmu mwgwgGn11. uwLr~ro. 
41w~bf}w4nr4w6 lif}brgr wt.tmnuwm flnLflupbpmu: 

ULMA-~ ~n11.u~g LU[1UlLUflf140il. umpbm~ ubgbGwGbptl utuw~u1it1-
nu.'i ~w 15 wGLtwGmu umwGflWJllll unflbLGbp' mwppbfl wrmwflrn­
ll.W~wGmf}Jwlip, npnGQ hwqbgw6 bG Lf1Wgmg~~ uGmp4w6gGbrn4: 

UmUJbruwr~bmGbrr hwuwr Gwtuwmbut.tw6 mGr4bflUWL 
~OUUJLU~U1 ubgbGwGbr~g (COMPACT ub[l~WJ~ UOflbLGbr) urG~L. 
~G~UjbU ubtuwG~~w~wG (CHIK utr~wJr UOflbLGbp), WJUUjbU tL hw­
uw~wrq~wjGwg4w6 (CUPERCHIK ub[l~WJ~ UnflbLGbr) PWJ10fl wr­
l11WflJ101l.W~WGnL~JWUP LibgbGwGtp, Gwtuw1.11tu4w6 t(J Ltbpwlizw­
~nll. WJllilLUflJlLUUWUbJlnll.'i oqmwqnrMwG hwuwr: PnLnr utgbGw­
GbrG wztuwmmu bG pwqliwf}r4 Wf1U1LUflJ1011.Ubfl~ Ulil[lbU1~Gbrr 
oq1.11wq.nr6Uwup L. hwliwmbll.bL~ bG LWJG mtuw~wGm ~zbngGbrr L. 
LbJp-ubpbGwGbr~ hbm: u~wGng~ mrwuwqr6u ~wrn11 t LrGbL 77 uu 
~wu 112 uu: 

132 

qLmtu 7. rawnwupp <zwfuup npnzmuo 

Otnn.whWJWQ 4JwphpwL[npnn wL[mmlw.lllCtt.p.ILJ.tpw pwn_wU,pb 
owtuup npnznulo 

nlll.ll.WhWJWQ tDWf}b~w4nf10il. wt.tumliwmGbpn4 tDWf}t~w­

l[n[lUWU ~w11.wG~r 4lnt.[w6gr utubuwG pbpl[w6 t G~. 7.1-mu: 

j 

h 

I u 
c1,_~--~--~----------~-------~L+--~ 

~------------~L~------------
u~. 7.1. faw11.wGpr 41n4w6gt1 utubuwG 

L =2(b+ C), (u) 

np1.11tll. b- flWI.IlWfl~ 4lw~tp~ LWJGOL~JOLGQ , u, 
C- bJl~WJULU~WG ~WJl~ LWJUOLf}JnLUQ, u: 
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H==h+2C. (li) 

S= H xl, (li) 
4. Ublj L/lwpbpr ewzu. p · 

P=Sxoxh 1 ,(ljq) 

npLnbl'\ o- j:}WI'\WGp~ tuLnmpjntG(}, Ljq/u3
, 

h 1 -pWrtWGpr hWULnnLpjnLUQ, u: 

3nppqnCtwijw[J lbwptpwt!npnq w!lmmlwmutpnt! pwqwCt~p 
owtuub OPD20LUIJ (G4 . 7.2) . 

1. rawrtwGpr LWJUnLpjnLUQ (B) L. bfl4WflnLpJnLUQ (L) nrnzljmli t 
hbLnL.JWL pwGwaL.ml. · 

B = 2 · (b + h + c) 
L = C + 2 · (h +c) 

npLnbrt c- 4wrr LWJUnlpjnLUQ, u ( c = 15- 25uu}; 
£- L/lwpbpwljnrnl'\ lipbrer br4wllmpJmGo, u; 

h - L/lwpbpw4nrnl'\ lipbrer pwrollnt.PJnt.GiJ, li; 
b- L/lwpbpw4nrnl'\ lipbrer LWJGmpJmGo, li: 

S=B xl,(li) 
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h 

f 
ulj. 7 .2. <Dwpbpwljnrnl'\ lipbppr ~wt.jlbflQ 

P=Sxoxh 
1 

.4Q) 

nrLnbl'\ 8- PWI'\WGpr tui.IlnLf}jnLGQ, Ljq/u 3
, 

h 
1
- P~I'\WUpt'J hwuLnnLpJnLUQ, li: 
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Q.Lml:u 8. 'lnqwmnputpp ijwuw~wpqnullJ 

l).nqwmnr~ QUUlflnLJ3JnLGQ ~w~Ltwa t t.jlwJ3bJ3wL!nrnrt 
OJ3b[1QUb[1~ mbuw~~g , WJU~GpO ' Grw ~~q~~w-p~li~w~wG hwm­
~nLJ3JnLG0bp~g , tunOwL!mJ3JnLG~g, OJ3bflp~ llwuG~~Obr~ ~wt.flbr~g. 
al!~g, Gbpp~G lL WflUlWp~G zt.jlliwG qnpaw~g~g lL WJLU : l).nqwlnn[l 
~bmp t QUlnf14~ JnL[lWQWU~JnL[l nrnzw~~ OJ3brp~ hwliwr: 

l).nqwUln[lGbpQ r)WUW~WI1QL!nLli bG hblnlLJWL h~liGw~wG gm­
gwu~zubflt19 bLGbLnLl 

1. QUln wz~wmwGp~ u~qpmGp~ · 6wL!WLWJ~G. dwliwGw~WJ~G 

(hnupwj~G) lL QWZWJ~U, 
2. QUln mb~GnLnq~w~wG ~rngbu~ ~wnmgLtw6p~ · wGQGr)-

hwln lL QGr)hwGm11 qn[16nrtnLJ3JWG, 
3. QUln rtb~wL!wrliwG WULil~Owur · abnp~ u WL!lnnliwUl · 

arwqorowG l11W!1Pb11liw~wf1r)w~Gbrn4: 
~wlflwpwdwGnrt libpbGwGbrmli oqmwqnr64nrt r)nqwmnr­

Gbr~ r)wuw~wrqmliQ pbr4w6 t wrumuw~mli 8.1-mli: 

Urumuw~ 8.1 
~wt.jlwpwdwOnrt libpbGwGbrmli oqmwqnraLtnrt r)nqwmnrGbrr 

r)WUW~W[lQnLUQ 

CuLn 
Culll 

wz[uWlllWIJflWjpiJ :]wlflwpwctGp ll.rw wq11n11 wztuwlllwGep 
opqwG/l zwpctLlwD L4W!1WUblllpl:ip[! uljqpmGe/l 
llll:iuwljp L.. lll/ll.4/l 

1 2 3 

Ow\.lWLWJpG rlnlllnflWJpG, Glj . 8.1 :]wl.fl/lziilWflnrtmf}JWD 6wl.j_wl[l 
raupmlJwJ/lG, GlJ . 8.2 
VtungwJ/lG , Glj . 8.5 
UljwLtwnwljwjpG 
ljwli pwctwljwJ/lD , 
Dlj . 8.6 

~nUQWjpG CGbljwJpG. Glj. 8.3 :]wlflwpwctwGLiwG, zGblJ/lflWJL/l L.. 

(ctwLlwDwljwJ/l <Dntuwf14/lzWJ/lG , L4llllllUWIJ hw6w[umpjWG llll..nrtm~JnLG[! 
G) Dlj . 8.4 

SwlllwGnrtwlJwG :]wlflwpwctwGLiwD llll..n'lnlPJnLG[l. hnuer 
lib6mf}JnLD[!, nfl[! L4WJOW!Jw\.lnfli.J.W6 t 
lllWlllWUnflwljWIJ qf1QI1UWU 
_hDlilbGuh~mptwlip 
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1 2 3 

Q.pwljJnnwgpnG :}wlflwpwctwGllwG Ull..nrtm~JmG[! L.. hnugp 
6n6wGwljwjpG Lib6mJ:!JnLD[!, nr~ L4WJUWGwl.j_npl.j_w6 t 

4wrqwl.j_npi.J.nrt ht.eWJpG L4Wl1lnLhwGnl.j_ 
wDgunrt zwl.flwpw<twGI.J.nrt Li~brer qpwi.J.~ 
lilWgpnu wplilwhnuentt 

tunrtni.J.wljwjpG ~nug~ Lib6m~JWLlp, np[! lJWL4lJ.W6 t 
zwlflwpwctwGn'l ~nrtni.J.wljp zwpctliwG 
wpwqnlPJm!Jpg L.. J:JtiQm~JmGpg 

Vblj :}wlflwpwctGp ewzpg, np[! npnzlJ.mli t 
ll.w6wnwr4rtWJ/lD DbpUWflf11.J.w6 ljzbnflGbp/l oqGm~JWUp 

PWLWJ/lG PwqLlwLtwownwplJrt :}w4JwpwctD/l QW2[! npnzl.j_nu1 t GbpuwpQ· 
WJ/lD l.j_wo ljzbnQGbpfl oqGm~Jwlip 
YnLlppGwgl.j_w6 :]w..pwpwctGp QW2Q npnzlJ.mli t npL4bu Lip 

gwGp Ll/l2WGljJWL zwl.flwpwct/lDGbrfl 
ljnlippuwgpw, np/l Wl"'l'lJnLGQmli ulilwgl.j_mli 
t npnGbL/l/lG Limn wrrumDe 

nLctWJflG :}wlflwpwctGfl {1W2[! hwubliwLnwljwG t 
mctwJ/lD rJW2Lnfl LibOm~)miJ[! 

OWl(WLWJJ'lCI I}.OQWlllOr'!(H;fl 
Uz~wlnwGQ~ 6w4wLWJ~G u~qpmGpG oq.mwqn[16nrt r)nqw­

Liln[lGbfl[! ~wmwpnu.l bG OJ3bflp~ ~wlflwpwdG~ ~wt.jlmli zwt.jl~~ lnW­
[lnrtnLJ3JnLG0bp~ oqGnLJ3Jwlip, n[lnGQ, n[llljbu ~wGnG, mGbG ~wrqw-
4nf1Ltnrt 6wLtwl: 

OWL!WLWJ~G r)nqwmnrGbfl~ 4nGum11m4g~wGb!1[! pwqliw­
qwG bG' ~w~Ltwa pwGLtnrw~wG opq.wGj:l lL GrwGg ~wmwnwa 
2W!1dllwG mr~~g: 

~wt.jl~~ mwl1nrtnLJ3JOLUQ ~rmrt OflQWG[! ~w11n11 t L~GbL u~w­
Ltwnw~ ~WU J}lipm~. nnlnnl1 (G~. 8. 1, 0~. 8.2), Ofl[! ~Wl11W!1mli t 
WU[!Ur)hWLil ~UllJlW~wG ZW!1dnLli (G~ . 8.3), ub~l1lnl1 , nr[! ~WUlW!1nLli 
t hbl11Wr)Wf10-~U1U1W~wG zw11dmli, lijung, n11o ~wmwrmo t hbmw­
r)WflO-QUr)mGnrt zwrdmli, ~wrnrt t qlllOL!bL hwGquln~ L!rnw~mli, 
~u~ zwrdmli[! ~~WLilWflbG Lflw~wGw~Obfl[!, nrnGp WJU ~wnwGa­
GwgGbG pmG~br-hwLtwe~~~g u bLQWJ~O uwr2~9 (0~. 8.6): 
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ulj . 8.1. 11mnnrwJ~li 
l)nqwumr 

2 

3 

ulj . 8.2. ICJLipmljwJ~G 
l)nqwl11nf1 

LLJ . 8.4. <DntuwrLJr ~wJrli 
l)nqwl.11nf1 

·-

owt.J.wLWJ~li l)nqwl11nrlibro plim~wqrt.J.mli bG hwLibliwLI1w­
pwr gwor wrctb2nt.J. l.c P.Wf10f1 Wf1LI1WI)f1nf'\wljwGm~J WUp : 'lnqwl.11n ­
f1libf1~ Lib6wLiwuGm~JwG wztuwl11wligr 6zqf1LI1nL~JmGo LI1WLI1 wli­
t.J.mu t 1-6% uwhLiwGlibrmu (~wlflwpwctwG!.J.nrJ. Li~brg~li Grwlig hw­
UWLlJWLI1wutuwlim~JWG LlJWJliwGnt.J.): UJI'f 6z qf1LI1nL~JmGQ pwt.J.wljw­
Gw-~wlfl 4wtut.J.w6 t u~brgr ~wlflwpwctlir ub6m~Jmurg : 

Owt.J.WLWJrG l)nqwl11nrubrrg wnwt.J.bL LI1Wf1W6mu t qLI1bL 
pwctwljwJtJG l)nqwl11nf1Q (Glj . 8.6} : PwctwljwJtJG l)nqwl.11nf1Q brljm 
uljwt.J.wnwlj~g pwf'\ljwgw6 uwrg t. nrnGg l.11bf'\Wiff14.w6 bli nLrJ.flW­
hWJW9 Lrubn~ 4.rw. Qlil) nrmu Grwugrg ubljQ Uluzwrct t. ru4 br4-
rnrlfD (hw6wtu librgl.LtJGQ}' l~ubntJ znLf12Q U1brJ.wzwpctuwG huwrw­
t.J.nrm~jwlip (utubuwli} : Uljwt.J.wnwljubrr t.J.rw zr2wuwol.L LI1brJ.wlfr-
4.w6 bli ~wlfltJ ~ pwctwljubro· uliwub2 qlwulibf1Q, nrnlig LI1bLbuljnUjtJlj 
olLnt.J. ULI1limu b(J libljQ lijmu~ lib2: 

139 



ul.j. 8.6. Pwctwl.jwjf10 l')nqwmnp 

Cwpctwl.jwG ul.fwl{wnw4/l mbrtwzwrctnulnl{ L/lnlflntul{mu t 
pwctwl.fGbrtJ owl{WL[), npjl 20nphpl{ l.fwpqwt.tnrt.lmt.l t ~wt11wpw­
cttJGo: ubpQL.jl ul.fwl{wnwl.jr pwctw4GbrG mGbG uwhw41w4wGObp, 
nrnGQ lllWppbr l.fnGumrm4gflwGbpmu flpwppg l1lWflpbpt.lnul bG t.lt'J­
WJG GpwGnl{, pb nr nLf1'1nL~Jwup bG pwgl{mtl: '-l.brL.tJ ul.jwtJ.wnw4r 
l{rw unl{npwpwp l.fw U/12wGl.jJWl mwrn'l.nLPJnLG, np/1 llf12nt.l t.lpbpQ[! 
pmGI.fbrtJg Ulpl{mli t pwctwl.fGbpt'JG: Ufl2w0l.jJWL l11Wflnf1nLPJnLUQ Ljw­
UlWilnLO t GmjG ~mGI.fgt'JwO, t'JOl np t.lw6wnwrl!rtbflQ QWZWJjlG l)n­
qwlllnrmo· «aqnul b> upbre/1 hnueo: Ul.jwl{wnwl.jGbro pwctwl.fGbr/1 
hblll urwupG Lt'Jubnr oqGm~JWUp U.jlllLntJ.bl.nl{ (WGQGI)hwm l.fwu 
tlrul.frbm)' lllbrtwlflntumu bG pwctwl.fGbriJ l.Qllwo 11/lre/lg r)bl.ll/1 r)w­
lllwpl.fuwo 11t1reo. WJOmhbliltt r)WU1wp4 pwdw4Gbro· Gnrrg flbU.Jtl 
l.QUWG tlt'lll.PO: tiwGwUjWflhr ubo uwumu uwhwl.j1wl.fwGObro h1.4l{mu 
bG puxtw40br/l Obrpl.tp owl.fWUlWJ/10 owu/10, pwgwnm~JWUp r)W­
lllWfl4UwG 11rrerg. nrtnb'l GrwGe pwgt.lmo to· lllWLnt.l u~brer 
~wl.j1wpwdpGQ: Pwctwl.jObpfl QWOwl.jQ l.jwrnrt t hwuObl. 12-/1, uw-
4wJG ~wl.flwpwctG/1 t.lb6 6wt.lwlr l)bL4QnLU flW pbpmu t ul.fwl{w­
nwl.fGbpp lllflWOWqOp ubowgtlwG, L. WJil L4Wll10Wnml. pwctw40bp/l 
OL4lllPUWL QWOW4IJ 6-8 hwl1l t: 

~nupwJ~CI (dwtlwliw~wJ~li) 'lnqwumnC.t;n 
r0~1.4bu hbl1ll.tmu t wGl{wGmurg, <fwuwOw4wJrG l)nqwlllnp­

Gtro oL.wl{nrmu bG upbrpr ~wlf1wpwdj1Go, nro hwubuwlllw4w0 t 
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~wlflwpwdwGLiwG dwliwGwl.fr llll.tni"J.nL~JmOo: fllUjbu wztuwlilwG­
QWJt'JO orqwG WJUlllGI"J. 4wrnrt bG hWGI)bu QW l. lilW!1Pb!1 l.fnGUU1!1nLI.f­
gflwGbpp l{/lprnuG/l~Gbp , 2Gbl.jGbp 4wu pmGl.jbpGbp, npnGp mGbG 
4wrqwl{nrl{nrt L. UIWflpbpwpwp lf1w4l{ni"J. bLQwJpG L4WlilmhwG: UJu­
L4ru/ll)nqwlilnpGbr bG Gwu hnuewJ/10 r)nqwmnpGtro. npnGgmu ~w­
t11LupwdG/l ub6m~JnLU[! hwlibuwmwl.jwG t hWUlllWlilmG ctwuwGw­
l.fmu Gl.QWJ/10 uwrp/1 tl/12ml. u~brer wGgliwG hnuer llbom~JWG[!: 
20wJw6 WJULnbfl ~wlJlwpwdwOowo ctwuwGw4r llll.tn 11m~JnLGQ wG­
nrnz t. uwl.jwJG LililGmu t ~wl.flwpwctG/1 ubompJwG hwzl{wr4r ut2: 
Um Ujwmownml. wml4rur l')nqwlilnpGbro bppbliG wGt.l.wGmu bG wG­
nrn2 ctwuwOwl.jWJ/10: flpwGg/lg bO tuni"J.nl{wl.fwJ/10 l')nqwlilnpo. 
npmu oL.wl{npl{mu t t.lpbpQ/1 hnUQI} l.t t.l/lwctwuwGwl.f Lnbrtwi.J1ntu­
l{mu t Lljlllllll{nrt tunrtnl{wl.jjl oqGmpJwt.lp: 2wijlwpwctwGuwG 62lilnL­
pJmGo WJUUjjlujl obtuwGpqt.lGbp/1 hwliwp mrt/1'1 oL.nt.l. 4wtuuwG Lib2 t 
qlilGL{mu hwrtnrtlw4r l.t ctwuwGw4h nbLbr wztuwlilwGe/1 62tnm­
pJmG/lg u 4wJmGmpJmGjlg: ltjlpwnbLm~ 6zqpf1tn hwrtnf11')Wl.jGbp, 
l.jwpblf1 t hwuGbl. hwliW(lJW GnLJG 6zmmpjW0 , /1Ull4rurG QW2WJt10 
l')nqwmnrGtrrGG t, 6w4wLWJ/lG l')nqwLnnpGbr/1 wplllWI')pnf1w4w­
Om~JG[! unm wrctbQGbpjl r)b~.qQnut 

f"lpbGg wpctbenl{ GnLJG~.qbu ctwliwGwl.jwJrG l')nqwlilnpGbro 
ur2wG4JWL lilbfl bO qrw4nLu 6w4wlwJrG L. ewzwJrG r)nqwl11npubrr 
ur2L.: 

<l>nzbGuwG uptpQGbpjl zwlflwpwctwGuwG hwuwp !Jb6 lllW­
pwomu t UlilWQbL z0b4WJ/10 r)nqwlilnp[!: flwuwl.fwG brtwGwl.jnl{ 
UjWlllpWUllll{w6 zGbl.jwjjlG r)nqwmnpo l.jnGwoL. pmGLjtp t, nrjlg nLI"J.­
rtWhWJWQ zObl.fjl lijl2ngnl{ l{bpgl{m!J L. lilpl{mli t ~wlflwpwctrG[!, Lijl-
2WUl.jJWl lllWpnrtnLPJWU, nplilbfl UjWhU.jwG4w6 t LipbrQ/1 hwOoOw­
pwpl{w6 liwlfWili')Wl.j[!, L. u0mgn'1 z0bl.ff1 (umJ.nrwpwp hnpf'lqnGw­
l.fwG), np[! L4Wppbrwpwp uf1w0mu t uf12wG4JWL mwrnrtnLPJWO ub2 
li!}bf1Qr uwl.fwrllw4r ~.qwhU.JwGuwO hwuwr: lflntu4wU.J4gl{w6 utub­
uw: LtnGwoL. pmOl.jbpjl Gbpumu lilbf1W4WJt.lw6 bO pflw4-tuwn0/l~­
Gbp, npnGQ Ujlilllll{bLnt.l Lirtnul lipbpQ l')bUjjl ~wl.j1wpwctw0nrt zGbl.IQ: 
2wlf1wpwctw0mO[! l.fwlllWfll{nLO t zGbl.ftJ UjUlnLJUlUbpt'J U1!1LlWO QW­
Gwl.fnl{: lOnLJlWlilflbL/1 t uj12wGLjJWL mwrn'lnLpJwG pwgw4wJmp­
JnLU[!. WJI')Lljpunt.t u~bre/1 uwl.fwpi')W41} LljWhl..ljwGtJ.mli t l.fnGmo, npG 
WJil l')bL4QnLU wl{bl11 Lib6 t, QWU Of12WU4JWL lilWflnf1nLpJWU wn­
l.jWJnLPJWU l')bl4Qnt.li : Uwl.fwJG Ltwm t, bpp QUI')hWGflWL4bU pwgw-
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4WJnLU bG uwljW£11lWLI~ Ult.l~w u uGmgnfl. zGb4o : n~ u~ WJL llnqw­
Uln£1~ tSzUlm~jmGo WJilEWG 4wtUL!w6 lt u~bllE~ UW4W£11lW4~9. 
n£1pWG zGb4WJ~G~Go: 

CwUl 4'1nz~wgn11. u E~l 4'1nz~wgn11. u~b£1pGb£1~ hwUW£1 gwG-
4WL~ t mGbGWL UlW£1pb£1 b£14W£1nL~JWG zGb4Gb£1: b£14W£1 zGb41J ZWUl 
4'1nz~w9n11. u~b£1pGb£1~ hwUw£1 4~2b9G~ Gwu Ulnu.mw4~ 41nznU1-
4w6m~JmGIJ, hbUluwpw£1 Gwl.t 4w£1bll~ n£1w4Q , l.t 4PW£10£1W9G~ wt.t­
UlnUwUl~ W£1UlWil£1nfl.w4wGm~JnLG[!: 

Oq.Ulwqn£164mu bG Gwl.t llnqwUln£1Gb£1 hn£1~qnGw4wG ~w-
41wpwctwGnf1. zGb4nt.t. uw4WJG , ~ UlW£1pb£1nL~jmG nLfl.fl.WhWJWQ ~w-
41wpwctwGnf1. zGb4~. G£1W L9UWG qn£10W4~91J WjGpwG tL hWUUlW­
UlnLG lt, hbUluwpw£1 ~w4'1wpwctGp tSzUlm~JmGo Gt.twqmu t : 

CGb4wJ~G 11nqwU1n£1~ wnwt.tbLnL~JmGGb£1119 t WJG, n£1 WJU 
11nqwU1n£11J hb£1UbU1~4 t , hbUluwpw£1 4~£1wnbLI1 t Gwl.t q~q£1nu4nl.ll~4 
u~b£1pGb£1~ hwUW£1, 11u4 ~b£1nL~JmGGb£1~9 t l.l!W4wu 6zq£1~Ul L~GbLIJ 
pnln£1 bfl.w6Gb£1~ hwubllwUl : 

tawG4 41nzbGuwG u~b£1pGb£1~ (0£1~Gw4 ' Wfl.W9WO Um£16) ~w-
41wpwctwGuwG 6zq£1UlnL~JWG pW£10£1WQUWG hWUW£1 Ul1 ZW£1E 
obnGw£14nL~JmGGb£1 («PbUUl£1nU» , «U~qGWLl.liW4» . «nLl.ljUWz») 4~­
£1Wnmu bG uUlmq~l 4znuwG hwuwljwpqo: U4UlnUwUlpg hbUln Ulb­
fl.Wil£14mu t UW£1Q, "lliJ 4znmu t u~bm~nt.t L94W6 Ulnumw4Gb£11J u 
tunUlwGmu t ll£1WGE lw4'1wpwctGI1 pwz~ UlWUlwGmuGb£1~ llbl.l!Qmu: 
'lbUj~ wt.lbL~G 4wu L4W4WUIJ UlWUlWGmuGbp~ llbl.ljQnLU llnqwUln­
£1110 WqllwGzwG t Ul£1t.tmu zGb4~ l.ljUlnLJUlGb£111 ~4~ 41n41ntuuwG hw­
uwp: 

ewlWJj'ICI I'J.nqwmnJ1CibJ1 
Pwquwt.J.w6wnw£14fl.WJ~G 11nqwU1nf11J u11 ubtuwG~qumu 

hwt.J.wpt.J.w6 u~ pwG~ (2-~g 4) l.ljWflq llnqwUlnpGb£1~ tumup t , n£1nGp 
hw2n£11lWPW£1 Ufl.nLU bG U~b£1p~ lw4'1wpwct~GGb£1[!: ~WZWJ~G lw-
41wpwctwGmll1J h~uGt.J.w6 t WJG u4qpmGp~ 4f1W , np pwzw~w41~~ 
owt.twL~G t Ul£1t.J.mu Gwtu . WJUl.ljbu 4nl4w6, «4nl.li~Ul 
lWtPWpwctjlGQ» , np[! l.ljWhWG2t.J.W6~9 l.ljW4WU t , Wl.ljW WjGUlbfl. 
pwpw4 zpf)nt.J. wt.J.bLwgt.J.mu t ll~b£1Qt:! (Gm£1p ~w4'1wpwctwGnulljwu 
wt.J.bLW9nLU), u b£1p UlW£1nfl.nL~JmGmu wnw2wGmu t U~bllE~ 
wGhpwctbzUl pwzo , Gmpp lw4'1wpwctwGmUQ QGilhWUlt.tmu t , 
pwgt.J.mu t uwhw41w4wGo. np~ u~2nt.l. Ul£1t.tmu t ~w41wpwctj1Go: 
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~w4'1wpwctwGt.tnll. u~b£1QIJ 
ctwuwGw4' WJG nLfl.fl.bLn4 
hnupnt.t (ub6 W£1ctbpn4 
lw4'1wpwctwGuwG hwuw£1): 

wGhorwctbzUl t «oqbp> zwrctuwG 
UlW£1nfl.nL~JWG ub2 npnzw411 4wJmG 
4nl.li~Ul, 41np£1 wpctbpnt.t Gmpp 

q.nJnL~jmG mG~ WJil hnupb£1p Ub6m~JWG 4W£1Q.W4n£1UWG Up 
pwG~ bfl.wGw4: U4bL~ hwtSwtu ll£1WGE oqmu bG «q6nt.t»: !JqmllQ 
Ulbfl.~ t mGbGmu WJG pwG~ zGn£1h~4 . "11 u~b£1Q[! zwllctt.tmu t UlW­
UlWG t.tn11. t.tw6wnw£14fl.b£1n4, n£1nGp Ulbfl.Wil£14w6 bG hn£1~qnG~ 
G4wUluwup n£1nzw4~ ~bpm~Jwup: Sbfl.Wil£14mu t WJill.ll~u~ 2 4wu 3 
t.twtSwnw£1411.: Unw2~G 4wll b£14£1n£11l (4wtu4w6 G£1wGg pwGw4~g) 
t.twtSwnw£1411.~9 hbUln 4WUlW£14mll t u~bllQ~ Ul£1nLU Gm£1p ~WtPW­
pwctwGuwG t.twtSwnw£1411.~ t.t11w (wt.lbL~ 41np£1 ~w4'1u~), np[! Ulb­
fl.Wil£14mu t ljnl.lj~Ul ~w4'1wpwctG~ UlflUWG t.tw6wnw£14fl.b£1~9 pW£10£1: 

lmllpjlCiwgl{wo (llnqmjlq.Ltull~wJj'ICI) rJ.nqwmnJl 
UmLUlPQ.LtuP4WJ~G llnqwUlnfliJ 8-16 hwUl UlWflnfl.nL~JmG­

Gbp~ tumllp t (wJuUlbfl.~Q tL wnw2I1G hwGil~l.ll"ll. wGt.twGmuo· unq­
UlPQ.Ltu~4WJ~G), n£1nGp 4nGuUlpm4gpwGb£1P9 ub6 llwumu Ulbfl.Wilfl­
t.two bG 2112wGwol.t (G4. 8.7) : SwpnJl.m~JmGGbro Ulbfl.w4wJt.J.w6 bG 
WJGl.ljbU , np GpwGg Ub2 L94P u~b£1E~ pwz~ l.ljWhWG24"1l. ~WtPW­
pwctG~ 1/4 4wu 1/3 uwu[! : 
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Uf}b!1Pil pwzo JmrwewG~JnLI"llnWI"lnrtmf}JnLGmu wGoGI)hwln 
t.lbrwhu~ttmu t, k hwuw~wrqll~o Uf}b!"l.QP hwuw~bgnt.f}JWUp «nrn­
zmu t», f}b nr 4 ~wu 3 lnWI"lnrtnt.f}jnLGGbrmu ~wrnrt t UlnWg4bL 
wnw4bL 6zqrllln ~w4lwpwctpG (wJulnbrtllg tL wGttwGmuo ~nupp­
Gwgttwo): CGlnr4w6 lnWI"lnrtnt.f}Jnt.GGbrll uwhuwGw4lw~muGbro 
pwgttmu bG, k Uf}b!"l.QP ~w4lwpwctrGo ln!14mu t wttlnnUwlnp Uf}br­
pwlnwrrG : rG~pwG zwln bG lnwrnrtnt.f}JmG-qLtull~Gbro. wJGpwG 
6zqrllln t ~wt.flwpwctrGo. k pwror t wrlnwr)rnrtw~wGmf}JmGo: UJu­
l41lur r)nqwlnnl"l[! wubGwf}wG~G t pnLnr qnJnLJ}Jnt.G mGbgnrtGbrtlg: 

~WZWJ!lG r)nqwlnnrGbrllg wubGwub6 6zlnnL!}jnLG[! W1.4Whn­
ttmu t ~nuprGwgttwo r)nqwlnnro: ~wzwJ!lG r)nqwlnnrGbrll hpuGw­
~wG f}b!"lnt.f}JmGo GrwGg gwor Wl"llnWI)I"lnrtw~wGmf}Jnt.GG t: 
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<Dwf}bf}Gbrll 4rw wumr ~wrll UlnWQUWG hwuwr ~llrwn­
ttmu t 2bruwbnw~gmuo: bnw~guwG ~wrll wurmf}JmGo ~wtuttwo t 
2b!1UWjpG bnw~guwG lnbuw~llg, f}WrtWG!}Il lnbuw~llg, hWUlnnt.f}­
jnt.Gilg, 2bruuwG uwrebrll ubrtMwG ctwuwGw~llg m mctllg k WJLG: 

bnw~gnul t ~n~ttmu ~wnmg4w6ell lnW!"l!"lbrll ~pwGfln411 
unwgnLJ}JnLCiGbrll UlnbrtMwG brtwGw~o. nrll r)Gl4.QnLU wupnrt2n411G 
wCihblnwGmu t llllwgttnrt uw~brkmJJ}Cibrll Ull2k brtw6 pwctw­
Gwq6brll uwhuwGo: bnw~guwG Ubf}nr)Gbrll r)wuw~wrquwG hllu­
pmu 'll14w6 bG bnw~guwG qnlnmu GJmf}ll lnwpwguwG wrtpJmr­
Gbro k ubf}nr)ubro: ~wtuttw6 lnWQwguwG wrtpJmrGbrrg· bnw~g­
uwG brtwGw~Gbro pwctwuttmu bG br~m hpuGw~wG tuupbrll: 

Unw2ru tumupG bG ~wqumu bnw~guwG wJG brtwGw~Gbro. 
nrnGgmu oqlnwqnrottmu t 2G!1UnLJ}JWG Wl"llnWppG WllPJnL!1Gbrll 
tGbrqpwu: flrwGgllg bG qwqwJpG bnw~guwG brtwGw~Gbro. brp 
lnwgwgmuo llrw~wuwgttmu t lnWQ qwqn4: UrwGg !}411G t 1.4Wln­
~wGmu Gwk hl4nt.UW-2b!1UWJpG bnw~gnt.U[!, nrll r)bl4QnLU 2b!1UnL!}­
JnLU[! upwgltnll. uw~brkmjf}GbrllG t hwrtnr'l4nt.U lnwpwgttwo 
qnr61lell hbln wGup2w~wu h1.4uwG u112ngn4: UJu tuupll ub2 t 
UlnGmu Gwk lnWQwgttwo wnhwL4w6 GJmf}llg wG2Wln4nrt 2brumf}­
JWG hwzttru ~wlnwr4nrt bnw~gmu[! : 

br~rnr11 tuupllG bG l4Wln~wGmu bnw~guwG WJCi brtwGw~­
Gbro. nrnGgmu 2brumf}Jnt.G[! upwg4nrt GJmf}bl"lll Gbrumu 
·W!"llnWI)Drttmu t tGbrqrwJr lnwrpbr lnbuw~Gbrll 4brw4lntuuwG 
hblnkwGen4: ~wrnrt t oqlnwqnr64bL pGl>rw~wrurr 
6wnwqwJ!}UwG, pwror hunwtuw~wGmf}JwG hnuwGpGbrll. 
nLLlni"'WOWJGWjpG lnWlnwGmuGbr!l. zt.fluw(i tGbrqllwG: 

UnwGoGwhwlnm~ tumup bG ~wqumu bnw~guwG hwlnm~ 
brtwGw~Gbro' OQUpr)WLnt.61l~ll oqlnwqnrouwup, Ull2nL~WjpG, ell­
unw~wG, LWqbpwjpG: <Dwt.flm~ lnW!"lWJ!l W!"llnWI)!"lnL!}jnLGmU WllUJ-
2110 tuuppg wubGwub6 lnW!1WOnt.UG mull hl4nt.UUJ-2b!1UWJI1G bnw~g­
uwG brtwCiw~o: 

LwjG lnW!1W6mu t qlnbL Gwk 1.4LWUlnUwuuwGbrll bnw~g­

uwG Ubf}nr).Gbrll r)WUW~wrqmU[! [!Uln tGbrqllWJil lnbuw~ll. nr[! 
wnpbrttmu t bnw~g4nrt r)blnwLGbrllG: q.nr6Gw~wGmu 2bruw­
l4LWUlnGbrll bnw~guwG' Gbr~wJmuu hwJlnGp pnLnr qnrooG!}wg-
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Gbpo ppw~wGwg4mu bG tGbpqpwJp b£lbE tnbuw~Gbppg npltt ub~p-

2b£1tlWJpG, ubtuwGp~w~wG lt tLb~tnpwuwqGpuw~wG, wnpbpuwG 
hwz4rG: rpbGg hbp~pG , 2b£1liWJpG tGbpqpwJtl wnpbpuwup 
bnw~guwG brtwGw~Gbpo pwctwG4nul bG bp~m tuupr· 2bpliwJrG Lt 
2b£1tlwlbtuwGp~w~wG : 

~bpuwJpG bG bnwlmuwG WJG tnbuw~Gbpo . npnGg 'lbl4EnLll 
utnwtnp~ 6Gzmuo tw~wG 'lb£1 ~tl ~wrtmu bnw~guwG upwguwG 
Wr2W2WguwG Ub2: tnw~guwG upwguwG npw~o WJU 'lbl4EnLU npnz-
4mtl t pwgwnwL4bu wnpbp4nrt 2b£1UWJpG tGbpqpWJP EWGw~n4: Op­
l4bu oppGw~ ~wrnrt bG ownwJbL bnw~gmuo qwqwJrG 2b£1uw~rrn4 
Lt bnw~gmuo wptnwtlrtnrt wnpbpmlim{: 

~bpuwubtuwGp~w~wG bG bnw~guwG WJG tnbuw4GbpQ, 
npnGg 'lGl4EnLU ~EWG'ln4r upwgm~jmGo Wr2W2WGnul t 2b(lUWjpG 
tGbpqpwJp wnpbpuwG Lt utnwtnp~ 6GzuwG GbpqnpouwG hbtnltwG­
En4: tnw4gtlwG 2b£1uwubtuwGp~w4wG tnbuw4Gbpp '1bl4pmli 
2b£1liWJpG tGbpqpwG 4wrnrt t wnpbpl{bL bnw~g4nrt 
uw~bpltmJ~Gbpp wG2wtnuwG uwhuwGpG bnw~g4nrt 'lblilWLGbpp 
20£1UWhWrtn(l'lW-~WGnL~JWG (hl4nLUW-2b£1UWjpG bnw4gmu 
lltl2wGgwhwLnuln4) bnw4g4nrt liw4bpltmJ~GbppG 2b£1tlnL~JwG 
WrtPJnLflP hwrtn£1'lllwG (hl4mtlw-2bflliWJpG bnw4gmu 
hwLwGgmunl{) hwz4rG: tnw4gliwG ubtuwGr4w~wG tnbuw~Gbpp 
'lbl4EnLli 20£1UWJpG tGb[lqpwG W£1LnW'lf14mtl t bnw4g4nrt 
'lbtnwLGbflp Gbpumu wnpbpl{w6 ubtuw-Gp~w4wG tGbpqpWJP 
20f1UWjpGp lflntuw4b£ll4UWG hwz4pG: Unpb[1-l{w6 ubtuwGp~w~wG 
tGbpqpwG ~wrnrt t LtlGbL hbtnltJWL tnbuw~Gbpp ' 

• wnwaqw~wG lilWtnwGmuGbpp tGb[lqpw (nLLlilflWCWJ­
GwjpG bnw~gmu) , 

• zlfluwG ~wu 4rprwzlfltlwG tGbpqpw (bnw4gmu zlflm­
unl{): 

tnw~g4nrt 'lbtnWLGb[lpG tLb4tnf1WUwqGpuw~wG tGbpqpwjp 
wnpb[lliwG ctwtlwGw~ 20f1UWJpG tGtpqpwG G[lwGgnul GnLJGL4bU 
wnw2wGmu t ~w ·u l4nltltlbpGbpp lltl4f1nlinLb4mLGbpp ortw4Gbflp 
pltbnwguwG hwz4rG· WflLnWEtlG tLb~tnpw~wG 'lWztnr l{bpw'lf1tlwG 
'lbl4EnLU (bnw~gmu PW£1Cf1 hw6wtuw~wGm~JWG hnuwGpGbpnl{), 
~w'tl tLb~LnflWtlwqGpuw~wG tnwtnwGmuGbflp tGbpqpwjp 4LWGtlwG 
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9.1. ~L4nulw-2bflllWJ~Ii bnw~gmll 

SwEwgl{w6 qn[16ppn4 hl4mliw-2b£1UWJpG tnw~gmuG pf1w­
~wGwgGmu bG upw~nrttlwGp ~wG bp~~nrttlwGp tnWEWgmunl{: 1wz­
l{p wnGbLn4. n11 lflwlflm~ l11Wf1WJP bnw~gliwG ctwuwGw~ GJm~p 
hwutnm~JnLGQ qqwlrnpb£i lflnE£1 t 4wf1p LWJGnL~JmGpg Lt 
bp~W£lnL~JmGpg , ~WI1bLP t 2D!1UWjpG hnup[! UlWEWQnLgp~pg (1) 
mrtrt4w6 hwuwpbL 'lbl4P up 4nrttl : UJu 'lbummu 4Wf1P hwp~nLpJWGQ 
lt tnwpwgmgp~p wztuwlr1wGpwjpG hwfl~nL~jWG[! qmqwhbn pnln£1 
hwp~nL~jnLGGbflQ ~ltlGbG pqn~bfltlp~ hw[1~nL~JmG£ibp: WJ'l uw~b­
flUOLJ~Gtpp 2bruwutnp6wGo t ctwuwGw4rg ~wttlltw6 tnwpwgmgp­
l P9 tnwpw6w~wG ~mG4gpw : 

ctwuwGw~o. n[lG wGhpwctbztn t n~ utnwgpnGwf1 2bruwJpG 
qnrooG~wgGbpp 'lbL4pmu Lnf14w6 n11nzw~p 2bf1uwutnp6wGp hwu­
GbLm hwuwr. hw4w'lwra hwtlbtlwtnw4wG t GJm~p 2bruwutnp6w­
Gw~wlflwGgbLPnL~JwGo : ~bpuwutnp6w Gw~wlflwGgbLPnLPJWG a 
qnp6w~rgo ~wtul{w6 t c tnbuw4wrwr 2b£1umGw~m~JmGpg, p 
tutnm~JmGpg Lt A. 2bptlwhwrtn£l'lW~wGm~JwG qnp6w~gpg: 

A, 
a = -

cp 

OppwG ub6 t 2Df1UWhwrtnf1'lW~WGnL~JWG qnp6w4rgo, WjG­
pwG lflnE£1 t 2Df1Uwutnp6wGGbpp LnWflpbflnL~JmGo GJm~p Gbpup 
tnwr pbr ~btnbpmu G[lw tnwpwgtlwG upwGuwG wptnwppG l.lfWJ­
tlwGGbrtl 'lbl.lfpmu: 

~bf1UWL4LWUlllp~ l4nlptlb[1Gbpp 2b£1uw~pqp~w~wG hwtn­
~nL~JmGGbp[!, n[lnGp wGh[lwctbztn bG GrwGg 2b£1tlwhwrtn[1-
'lW~wGm~JWG qn[16w~gp hwz4Wfl~tlwG hwtlw[l, pbp4w6 bG wrum­
uw~ 9.1-mu: 
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.::I 

.J::. 
5 
::I c. 
3.o 
--' ~ 
3".J::. , ....... 
3 c: 
~3" 
c. 
.0 
C?1 

1 

PELD 

PEHD 

pp 

PS 

PVC 

PA 

PUR 

PETP 

Urumuwl.j 9.1 

~tJrliwllll wuUJ~l.j lllnl~ litJrOtJr~ 21Jrliw:f>~qpl.jwl.jwO 
hwUJl.jnL~Jm00bJ1Q 

1::1 

ol::l C:_~::~ 
~ .::I 

3 3 c: 3 c.n u c.~(.) ;,§- 1::1 -
~'0 

3 Cll.o c:.3C'l 
~..C.(.) c' ai: .J::. 0 c:.-'c:r .0 ~ .J::."i 3~..::r~ 3c:..:::T ell. 1::1 .::I 0 c: so .cc:3-- .::I--

0 ::I 3 1::1 -o 5 ..::::1"3(71 1::1 3.5 ~ c 3 t-? 3 1::1 .::I ~3c:.-::T _c__.c:.~ 

::I~ c. .::I c: - ::I ~ - 3 C" c: .0 c: Cl. c c. .0 3 c::r c< CI)~U -o~c:r rr.o C?1C" c. ct o.J .0 
o.J 

2 3 4 5 

110 29,2.10-<! 2,10-3,84 2,2 10-50°CI 

140 40,0. 10'2 2,10-3,84 
5,21 

50-100 °CI 

170 13,8. 1 o·<! 1,92 1 ,4-2,0 

150 12,5. 1 o-:.:: - 0,6 

180 16,7. 10'2 
1 '17 1,0 

225-260 25, 1. 1 o-z 1,67 1,1 

190 31,4. 1 a·~ - 1,4 

280 13,8. 10-;.! 1,04 -

~trlinlliLWUUlObr~ gwor 2bruwhwllnJ1f1.wl.jwOmf)JWO lljWU1-
6wnn4 2brliwuU1~6wOo bnwl.jg4nll f1.bU1WL0bJ1 ~ hwuUlnLf)JWlip 
PW2tu4mli t wGhw4WUWJ1W!Wlfl: UjnLf}P uwl.jbrl.tmJf}~O 2bJ10WUU1~-
6wG[! w4bL~ pwJ10J1 t, QwO tJnwl.jgliwO q.nUJmu: tnwl.jguwO q.n­
UJmu pw4wl.jw0W!WLP U1Wpwgliw0 hWUWJ1 UlWQWgOnll UlWJ1J1bJ1p 
2bruwuU1~6wOQ UjbUlQ t pwror LPG~ bnwl.jguwO 2bruwuU1~6wOpg: 
SwpwguwO wrwq.mpJmOQ 4wtu4w6 t q.nrorer 2bruwuU1p6wOpg, 
bnwl.jg4nll OJm~~ 2bruw:f>~q~l.jwl.jw0 hwU1l.jnLf}Jm00bJ1pg l.t hwu­
UlnL~JmG~g: 
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,lljmliw-21JJ1liwJ~0 bnwl.jgliwO ctwliwOwl.j bnwl.jg4nrt lipwgm­
'Jm00bJ1~ uUJwgliwO b!lwOwl.jObflQ l.jwrn11 bO L~ObL Q0f1.hWU1 Lt 
J0Q0r).hwU1: 

Cfinhww hi.ijOLtlw-2bpllwJbO bow~gmtlo Obrwnmli t f"l.blll~ 
nwl.jgliwG q.nUl~ li~wg4nll OJm~bfl~ UlJlliwG q.nr6nrtm~Jm0Gbro' 

'b11umu U1W.Qwg4w6 q.nro~en4, UlW.Qwgmli, lliWhlljwOmu, uwnb­
lnLli, q.np6~.Q~ hbnwgmu, bnwl.jg4w6 OJm~bfl~ h!Jnwgmu: 
JtJpbOwj~ W2tuWU1W0.QWJ~0 g~4L~ T¢ ctwuwGwl.jwhwU14W6[!, nro 

,1J1Wl.jw0wg0mu t nOf"l.hWUl bnwl.jgmli, l.jwqunul t' 

T¢ = t1 + h 

nJ1Ulbll' t1 - 0 bnwl.jgliwO 4rw 6wtuu4w6 ctwliwOwl.jO t, 

lr[!. W2tuWU1W0.QWJ~0 g~l.jl~ [!O~WQ.QnLU lljWJ1Wllj 
QO~wgpp 4rw 6u.fuu4w6 ctwliwOwl.j[!: 

SttuOnlnq.~wJ~ l.jwUlWJlbLnL~JWO wuU1~6wOo l.jwrbL~ t q.Gw­
WUlbL K UJbtuOnlnq.~wl.jwO WJ1U1Wf1.Jlnllw4w0m~JWO l.t Qp 9P4LWJpO 
WJ1U1Wr).J1nf1Wl.j w0nL~JW0 hWJ1WpbJ1nL~JWUp , 

K = 1 I t1, 

0¢ = 1 I T ¢ = 1 I {t1 + t2 } = 11K, 

nrU1b1111-0 WJ1U1Wf1.J1nllw4wOm~Jw0 q.nrowl.j~gO t, 

11=t1IT = 11{Ktx + 1} 

Ul.jOhWJUl t, nJl 0<11<1, Q0f1. nrmu 11=1 lljWJ1Wllj [!O~wg.QObr~ pw­
gwl.jWJnL~JWO r).bllj.QnLU , WJU~O.QO' UlbtuOnlnq.pwjp l.t ubpbOwj~ uwh­
uwOwj~O l.jWU1WilbLnL~JW0 r).bllj.QnLU: nllli1Wq.~6 l.jwr!Jil~ UU1WQUW0 
hwliwr nrlllbu bnwl.jgn11 q.nr6~.Q un4nrwpwr hwuwr4mli bG 
!dwOq.nUJ4nll lllnlllliWUl~g lljWUlflWUU14w6 pw4wl.jw0W!WLP hwr~ 
liwl.jtJrt.tmw mObgn11 hlll.jW.QW['liJJ1[!: 

n!llljiJU bnwl.jgmuO WlljWhn4nll UlW!lllbll ' oq.Ulwq.nJ16nul bO bJl­
l.jm libU1WilW4wO w04~40bfl~ Ljwli hwr~ ~~~b110br~ UlbU.Q mObgn11 
uwrQtr: nLilllWO~q. 4wrbrr uUJwguwG hwuwr bnwl.jguwo uwre bO 
hwuwr4mli !dwOq.nUJ4nll lljnlllliWUl~g lljWU1J1WUU14w6 f}p~brtObJ1Q , 
nrnGg LWJ0nLf)JnL0Q hw4WUWJ1 t qnf1.4nll l.jWJ1~ LWJOnLf)JWOQ: ra~f)b-
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rtGbp[l ~wrnrt bG mGbGwL hwrp h tunr11mpnr'1 liw~trhmJpGbr (04. 
9 .1 ): 

"Ll.j . 9.1. Qtlpliw~nGmwljl11WJjlG bnwl.jguwO hwrp uwlf140br 

tnw~gt.J.nrt OJmpjl ' mwpwgmgjl~jlO ~lll~bl[l pwgwnblm hw­
uwr bnw~gnLU[I ~WlllWflnLU bG tunf11)nlpnf11) Gbf1'1Pil0brr OCfGmp­
JWUp , npnOJ2 LlJwmrwumt.J.wo bG :)>mnrnunwumpg, lllnLrtPrLbG mbr­
:PmwLwmjlg , jlG~lljbu Gwh 4flbliGpmli -opqwGwywG nbmjlGGbpjlg: 
<Dwlflnt~ LI1l.U!1W0 L4WLI1!1WUmtj_mu t pWQWr2WlljbU lijlwzbflll1 4wu 
pwqliw2brm lllnLfllibrwJrG GJmpbrrg: Pwrw4 pwrtwGpubrr bnw­
y[lgliwG wnwOClGwhwml.jmpJmGGbrrg t hwuwrt.J.mli GrwGg wrwq 
mwpwguwG hGwrwt.tnrmpJntG[I : UJ'I UjWm6wnn4 qnr6f1EQ 
hlljnLLiW-2bllUWjjlG bnwl.jguwG d"wliwGw~ ~wrbLfl t mwpwgGbL LiflG­
~h GJmpfl 'ltumrm~gflwJfl ul.jqpp 2brliwumf16wGGbp[l : Uw~wJG f1W 
~r WOf1f1Wr)WnGmu bnw~guwG nrw~p 4rw. pwGfl nr rjbULI1pml.j­
gpwJf1 wrwqmpjntO[I guJ6p t bnw~gliwG wrwqmpJmGjlg PWrtWGp­
Gbrfl Lflnpr hwuLI1mpJmGGbrjl f1bl.lfpmli: 4nGLI1wl.jmw2bruwJrG 
bnwl.jgmuG rrwl.jwGwgl{mu t Lipwl.jnrtliwGp Ljwu bp~l.jnrtliwGfl LI1LU­
pwgmunt.J.. nrnGg utubuwGbp[l gmJg bG mrt.J.w6 Gl.j. 9.2-mu: 4wrjl 
2f12W~W qnmnu.l Ojmpp mwpwgliwG hwuwr. nr[l qqwLflnrbG OL!w­
qbgGmu t bnw~gnrt upwgmpJwG wurmpJmG[I , qnrorpr LWJGmp­
JnLG[I w4bLwgGmli bG h WJU hwqbgOmu bG hwmnLl.j uwnbgOnrt 
li1LUf1flbrm4 ~wu Libl.jmuwgGnrt J:tjlpbrtObrn4: tnw~guwG LlfWJLiwG-
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4. 3 

tll 

-· 2 

l.Jl.j. 9.2 . Ql:iruwubl.jmuwgOnrt (w) h uwnbgGnrt (p) qnroflpGbrn4 
hl.lfmliw-2bf1UWJjlu bnwl.jguwG utubUwG' 

1-Lnwpwgmgr~. 2-2bruwubymuwgunrt pjlpbrt. 3-pwctwGwrwr 
Gbf1'1Pf1, 4-bnwl.jgt.!nrt Gjmp, 5-uwnbg4nrtll1Wf1f1 

tnwl.jguwG mbtu0nLnqjlwl.jwG LlfWflwlibmrbrfl (2bruwump6wG, 
6Gzmu, LI1hnrtmpJmG) [IGLnf1ntpJmO[I Ljwtul{wo t wnw2rG hbf1pp0 
bnwl.jgt.!nrt Ojntpjl Lnbuwl.jpg, hWUlllnLpjnLGjlg , rO~LlfGU Gwh 
l.jn G ull1 rm~Lnj14 w n w 06 Ow h wml.jmpJ mGObr jlg: 

VjlG~h 100-150 lil.ju hwummpJwlip pwrtwGpGbrfl bnwl.jgmu[l 
l.jwrbLjl t flrwl.jwOwgGbL lijlwl.jnrtliwGjlLnwpwgmlinl{: Ut.ibLfl hwum 
PW'l.WGpObp[l ~wrbLfl t t:mw~gbL br~4nrtliwGf1 mwpuJgmlin4: 
lclwrtwGpubrr hwummpJwG wl.J.bLwgmlim.J. pwr(jrwGmu t mwpwg­
Ctnrt l11Wpf1jl 2Gf1UWULnp6wG[I , UUJ~WJU ujlG~U. hUJjli1Gjl uwhuWG[! , 
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EWGr nr urwctwliwGwlj w6nu.J t GwL. UJnL~t'l LI1WEWQUWG ctwliw­
Gw4o. rG~[! ljwrm'l. t pbrbL Grw f1bULI1j1mljgrwJrG : 

4wrr wlirm~JwG wGljuwG u.JWLI16wnGbrrg ubljG t hwuwrLtmu 
LI1WEWQL!W6 qnr6rEr hbLil wGlitl2WUJbU hU,Jt.lnrt Gjm~r qb(lLilWEW­
gmuo: ~bj1UWI').bULI1(lnLljgt'lwJr W(li').JnLUEnLLi WJI'). qnLilnLU Gjm~r wu­
JlnL~JnLUQ qqwLrnrbG GL{wqmli t : Pwgr WJf1, qbJ1LI1W£?WQnu1o pb­
rmu t GJm~t'l pwrorwgt.lw6 llb4lnruwgtJwJrG bnwljgl(nfl. qnr6rEn4 
U(lWU 6qlibLnL l').bu.j{?ntli: UnW2WQnrt uwljwhWLnLJ~Ub(l[) hwuwrLtmu 
bG LW(lnLUGb(lt'l t'ul11wgmgtllGb!1, nrnGE Gt.lwqbgGmu bG 
WU[lnL~JnlUQ: nl'l.'l.nl1f14W6 ~Wfl.WGpGt rr bnwljguwG ctwuwGwlj 
bnw4g4nrt 4wrr wlirm~JwG GL{wquwG hrliGwl.jwG UJWLI16wn t 
hwG11ruwGmu LI1W£?wgliwG qnLilmli U,JnLrutrr wUJw4nrtliGnrnznu1o : 
4nGLI1Wljl11W 2G(lUWJtlG bn wl.jgt:iluG WI1WQnL~JnLUQ ub6wGmu t 
Lilw{?wgGnfl. Lilwrrr 2bpuwuLI1r6wGr pwrawgliwGo qmqoGpwg: 

Ufiofiq.hww h!J.jmtlw-2bp!lwJj1U tnw~guwfi ctwuwGwlj 
qnr6rEr Gljwmuwup GJmpr mbfl.wljlntuuwG wrwqmpJmGo (v) 
nrnzt.lmli t urGzL. wGhrwctbzm t 2b(luWul11t'l6wGQ bnwl.jguwG qnmm 
LilW{?WQUWU LI1L.nrtnL~JWUp : 

I 
v =­

t 

nJlLilbfl. 1-Q LilW{?Wgmgrzr wzt"l-Jwl11WU£?WJt'l0 b!ll.JW!lnL~JmGG t: 

Cum bnwl.jguwG hwGqmJgr ljnOuLilflml.jLilt'lt.l ljwl11W!1t.lwG· 
wGoGI').hwLil hUJmliw-2bruwJrG bnwljgmuo LrOmu t hnLnLtw4wJrG L. 
GWUJWLlbGWJt'lG : ~nLnt.lwl.jWJt'lG bnwljguwG ctwuwGwlj urwgLtn'l. 
OJm~o pwg bG ~nrtGmu UJLI1LI1Llnrt LI1W£?Wgl{w6 qmJq hnLnt.lwljGb!1t'l 
ur2n4, nrnGgpg libl.j() hUjt.lnLli t 6t'lqnt.l, nr:G Wu.jWhnt.lmli t 
bnwl.jguwG UJwhwG2Ltnrt hUJmliwJt'lG 6Gzmt.lo (Glj. 9.3) : ULilwgLtnrt 
bnwl.jguwG 4wrr LWJGm~JmGo LI111Llmu t hnLn4w4Gbrt'l wz!lJwLilwG­
EWJt'lG uwur LWJUnL~jwGo : ~nlnt.lw4Gb!1t'l wztuwLilWU{?WjpG uwljb­
rL.nLJ~D ljw11n'l. t Lt'lGbL hwj1~ l.jwt.l wl.jnuwt.lnl'l · LI1W!1Pbl1 UJ11n4lrLm{: 
~nLn4w4Gb!1D l.jwrn'l. bG Lt'lGbL pwt.lwljwGwzwljl LWJG QLWGtl4Gb!1t'l 
LI1bU£?nt.l. LI1W!1Pbl1 ljln!lJI').wuwLtnl'lnLPJWG !1-Jn!'lWQntliObrnl{, n11nGE 
ql11Gl{mu bG ljlw~bpwLtn11Ltn'l. hwLilwJrG GJmpr Lilwlj: 
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'Llj. 9.3. ~nLm{wljwJrG hU,Jmliw-2brliwJrG tnwljguwG ututuwGb11 
(w) L. Q(lLilGwljGbr (p) . 

1-bnwljgl{nrt GJm~ . 2-LI1W{?wgw6 QLWGtllj . 3-ubfl.tlnrt qLwGrlj. 4-
bnwljgt.lwG ljwr 

d"wu.Jwt.lbGwJrG bnwljgmuo ~nLJL t LI1Wlt'lu bnwljgl{nrt ljwrr uw­
nbgnulo ljWLilW!lbL 6GzuwG t'l2bgmurg WI1W2: OWUJWt.lbGwJrG 
bnwljguwG utubuwG QnLJQ t LI1114w6 Glj . 9.4-mu : 

'Ll.j. 9.4 . d"wUJwt.lbOwJrG tr44nf1liwGr hUJmliw-2bruwJrG bnwljguwG 
u!lJbt.lwG · 

1-bnwljgt.ln'l. UJnLp, 2-U,Jnfl.UJWLilb ctwU,Jwl{bG, 3-LilW{?WgGnrt 
211~rljGb11 . 4-uwnbgGnrtz11Pt"140b!1, 5-bnwljguwG 4wr 
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bnw4gliwG qmni1G mb'1W'll14w6 t br4m qnLJq hwliwnwGgQn4 
U1b'1W4WJ4W6 Ll.jU1U14n'1 LI1UbnGbrl1li112Lt, nrnug 4rw hwqg4w6 tJ(j 
br4m wuou11hwm qnron11 o11w4wol.t libmw11w4wG ctwll.lw4bGGbr 
(2): l.JrwGg lii12Lt mr4mli t bnw4g4n'1 GJm~o (1 ): bnw4gmlio 11rw-
4wGwg4mli t U1WQWgGn'1 211~114Gbrl1 (3) li112Lt, nrnGQ OWLL.jW4bGI1 
lil12ngn4 hwllnr'lmli bG bnw4gliwG nrnzw411 6Gzmli: UJGmhbml.t 
uwnbg4n'1 211~114Gbrl1 (4) lii12Lt 6GzliwG mw4 mb11l1 t mGbGmli 
bnw4g4n'1 4wrl1 uwnbgmlio: 

9.2. PwflOfl hw!jwtuw~wGmpJWG tmw~gnul 

Pwror hwowtuw4wGm~JwG hnuwGQGbrl1 (Pii) 11wzmmli Ll.lnLI1-
librubrl1 bnw4gmlio hl1liG4w6 t hll.l4n'1 liw4brl.tmJ~Gbrl1 'll1tLb4m-
11114 U1WQWgliwG 4rw, n(1[1 tGbrql1wJI1 2bflliWJI1G 4brw4'JntuliwG 
Wfl'lJnLUQ t wGlii12Wll.lbu GJm~brl1 Gbrumli: 

Pii 'lW2U1nLli U1WQWgliwG hl1liGw4wG Ll.jWJliWG t hwliwr4mli 
Ll.l"LI1librl1 linLb4mLGbrmli WJULl.ll1ul1 o'1w4Gbrl1 wn4wJm~JnLU[I, 
nrnGQ mGbG 'li1Ll.lnLWJI1G 4wnmg4w6Q l.t 11 4116w411 bG pL.bnwg4bL 
wrmwQI1G l)wzml1 wql)bgm~Jwlip: fli1Ll.lnLGbr bG 4n~4mli hw4wuwr 
libom~JmG l.t hw4W'lWflO GzwG mGbgn11 LI19Qbl111 4wll.lw4g4w6 
qnLJqbro: UJ'l Ll19t>brl1 libom~JmGGbrl1 hwrwpbrm~Jmuo Grwug 
lii12L. b!lWO U1WflWOnL~JWU[! 4n~4mli t 'li1Ll.lnlWJI1G linlibGm: fli1Ll.lnl ­
(jblll1 zbllnLli[l W(1U1WQI1G tLb4U1flW4wG 'lW2U111 Wq'lbgm~JWlip 4n~-
4mli t pl.tbnwgmli: 

<l>n4'Jntuw4wG tLb4mrw4wG 'lWzmmli qmG4n'1 Ll.jnLI1librmli mb­
'111 t mGbGmli 'li1Ll.lnLGbrl1 4n'1liunrnzmli · 'lllW4wG LI19Qbll[l oq4mli 
bG 'lbll.ll1 pwgwuw4wG Ll19t>W4nr4w6 tLb4mrn!f[!, 11u4 pwgwuw-
4wGGbro· 'lbll.ll1 llrw4wG Ll19t>W4nr4woo: tLb4mrw4wG 11wzm11 
nLilllnL~JWG 4'Jn4'JntuliwG 'lbll.lQnLli , WJUI1Gt~G' tLb4mrn'lGbrmli Ll19t>l1 
GzwGI1 4'JntuliwG l)bLL.jQmli , 4'Jn4'Jntu4mli t Gwl.t 'li1Ll.lnLGbrl1 4nllliGn ­
llnzmli[l: 4n'1liGnrnzliwGo 4tuwGqwrbG 11G~LL.jbu GmJG linLb4mLI1. 
wJGLL.jbu tL wn linLb4mLGbrl1 hwrL.wG o'1w4Gbro: Um wrqbLQGbrl1 
hwll~WhwrliwG 411W owtuu4w6 tGbrql1wG 4bll t w64mli 
2brlim~JwG : SwQwgliwG qnrooG~wgmli llf1LI1librl1 liwomgl14m~­
JmGo G4wqmli t , l.t pwrbLw44mli bG 4nllliGnrnzliwG Ll.lWJliwGGbro: 
tLb4mrw4wG tGbrql1wJI1 4brw4'Jntumlio 2brliwJI1GI1 mb11l1 t mGb-
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Gmli GJm~l1 wlipn112 br4wrm~Jwlip, WJ'l Ll.jwm6wnn4 tGbrql1wJI1l.t' 
4nrmumubro . l.t' 2brliwuml16wGwJI1G mwmwGmliGbro G4wqwqmJG 
tJ(j: 

Swrpbr Ll.lLWumliwuuwGbro 4'Jmtmtuw4wG tLb4mrw4wG 
'lWzmmli U1WQwGmli bG n~ lil1wGliwG I1GmbGul14m~Jwlip : Pii-mli 
U1WQWgliwG mGw4m~JnLU[! nrnz4mli t tGbrqi1WJI1libom~JWlip: UJG 
qGwhwmmli bG tu'lllll . 'll1tLb4mrl14 4nrmumGbrl1 qnronGn4, nro hw-
4wuwr t 'll1tLb4mrl14 ~w4'JwGgbLI1m~JwG (c:) l.t 'll1tLb4mrl14 4n­
rmumubrl1 wG4JwG mwGqbGul1 (tg D) WflU1W'lflJWLI1G' 

K.a n. = £ tg b 

Pwror hwowtuw4wGm~JwG bnw4gliwG bG bG~wr44mli WJG 
Ll.jnLI1librGbfl[! , nrnug K.an. ~ 0,01: flrwug ~411G bG LL.jWU14wGmli 
w nw2110 hbr~I1G Ll.lnli1411GI1LQ l nrl1'l0, Ll.jn LI1411GI1Lil 'lb UQL nrl1'l[l, Ll.jnLI1-
411GI1LwgbU1WU1[1, Ll.lnLI1wlii1'1Gbro . gbumLnql1 b~brubro . Ll.lnLI1lib­
~11Llibmw4ri1Lwmubro. Ll.lnLI1wgbmwLGbro (w11. 9.2): iwr4 t GzbL, 
n11 K.an. libOWLL.jbU 4wtu4w6 t 2brliwuml16wGI1g l.t U1WU1WGmliubrl1 
hwowtuw4wGnL~Jn LGI1g : 

Pii-11 wq'lbgm~Jwlip 2brliwJI1G tGbrql1wG wG2wm4mli t Ll.jnLI1-
librl1 liwuuwJmli: bnw4g4n'1 GJm~l1 2brliwuml16wGI1 4wri1G 
qmqoG~wg 2brlim~JWG hnUQ[I nL'1'14mli t 'lbll.ll1 bnw4gn11 tLb4m­
rn'lGbfl[l, nrnGQ mGbG 2112w4w lil12w4wJrl1 2brliwuml16wGo: 
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Urumuw~ 9.2 
6 

'TlLWULilUWUUWUbfl~ fl~tLb~l.Ilfl~~ gmgwu~zubfl[l 10 
hwOw~w~wunLJ')JWU L. 493 ° K 2GflUWULil~Owu~ lfGLljQnLU 

w <-0 YnflnLUI.llUbflh 
.:: ..r:::... 9' qn[16n0, Kan . ..c.. , a =c cc ~ .<::. .D • 

s 3 ~ c:. "" :J 
1Jnl~ ..::r5 Cil. S S.;::, a 

~3;:: =:!3-g. 
Dc--.a :C:.dL-s ~ t=.......::r 3 c:- .D #"_§.3s Ol 

'TlnthlthlihLPLnflh'l 

~w[16[1 2.8-3.4 0.015-0.04 0.042-0136 

L4l wulllh~h~wgltw6 3.3-4.5 0.04-0.09 0.132-0.405 

'TlnL!14h0hthf1bOf>tnf1h'l 3.0-5.0 0.05-0.08 0.150-0.400 

'TlnthlthOhumLI.llbflwL 3.3-3.9 0.06 0.198-0.234 

'TlnthlthOhtwgbl.llWL 2.7 0.016 0.042 

'Tlnthwllh'l 3.8-4.2 0.025-0.03 0.090 0.128 

Ugblllhtgbumtnqw 3.2-7.0 0.01 -0.10 0.032-0.70 

SbunqnqwJh 3.2-6.2 001 -0.04 0.032-0.248 
wgblllnpmlllhflWI.ll 

'Tlnthllb!}htllbl.llW~flhlWI.ll 2.9-3.2 0.02-0.03 0.058-0.096 

'Tln[j'l~w[1pn0wl.ll 3.0 0.01 0.03 

'Tlnthbn~l.llnflf>l nrt!}hl b (j 2.5-2 .2 0.01 0.025-0.030 

'Tlnthlllbl.llf1W~I.lln[1- 1.9-2.2 0.00025 0.000475-0.00055 
f,?Ln[lt~lltbG 

'Tlntht~hl b Ol.llb[lb:)>lll WL w 1.ll 3.0 0.002 0.006 

'Tlntrt~htbO 2.2-2.4 0.0001-0.0004 0.00022-0.00096 

'Tlnthl4f1nlljp[b0 2.0 0.0001 0.0002 

'Tlnthulllpf1nl 2.4-2.7 0.0001-0.002 0.00024-0.0054 

'TlnthhqnpnLlllhL bO 2.4-2.9 0.0005 0.0012-0.0015 

p::r~ lfWZLilnLU UjnL~UbflWJ~U f)WI'}WUJ:)Ubfl~ bnw~gmuo ~fl~W­
uwg4mli t Gfl~nL u~bUWJn4' UWULnLUWJ~U L. hnLn4W~WJ~U (u~. 9.5): 
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lU 

u~. 9.5 'TlnL~UbflWJ~U f)Wf'lWUJ')Ubfl~ liWULnLUWJ~U (w) L. 
hnLmtw~wJ~u (p) pwfl~fl hwow~w~wumf)JWU bnw~guwu u~buwu · 

1-bnw~g4nrt UJnLJ')bfl , 2-pwfl~flWLLjnLnbug~wL hnLn4w~, ~hnrtw~g-
4w6 hnLn4w~, 4-pwfl~fl hwow~w~wumf)JWU q.bubflwl.Ilnfl , 5-
wz~wl.IlWUQWJ~u q.nf10~Q, 6-pWfl~flWLLjnl.Ilbug~WL WZ~WLilWUQWJ~U 
~nu11b uuwl.Ilnfl~ 2fl2Wif~f1Ubfl , 7 -hnrt w~g4 w6 w z~wl.IlWUQWJ ~(j 
~nu!fbuuwl.Ilnfl~ 2fl2Wif~flUGfl , 8-l:mw~guw[i ~Wfl 

UwllLOLUWJbCi bqwCiw~b flGL4QnLU bnw~g4nrt UJnLJ:)Q mbrtw4nrmu 
b[i wz~wl.IlWGQWJ~U ~nu!fbuuwl.Ilnfl~ 2fl2Wif~flUGfl~ li~2L. L. li~wg­
uwu l.Ilbf'\~ LilWQLugmu[i ~flW~wuwgumu b[i q.n[lO~Q~ (tLb~l.Ilfln!f­
[ibfl~) oq.unLJ:)JWUp , nro ~fl~UnLU t ~Wfl~ Wfll.IlWQ~U ~L.o : Pwg~ UflW­
(j~g , nr tLb~l.Ilfln!fubro tubrq.~wu linl.Ilbgumu bu bnw~guwu l.Ilbl'}~u, 
UflWUQ UJnLJ:)~U hWI'}OfllfnLU bu ULUL. wuhrwd'bzl.Il 6uzmu L. UjWr}bg­
[imu bu urw uw~brL.mJf)ubro: UwliLliwu brtwuw~~ wnw4bLnLJ:)Jmu 
t hwuwr4mli bnw~g4nrt UJnLf)~ hw4wuwrw~wt.P l.Ilwpwgmuo 
u~wuq.wu~g L. u~L.unLJu nbd~umu , ~uw wLLjwhn4mu t ~wrbrr 
bnw~guw[i PWfl~fl nrw~[!: 

3nLm(w~wJbfi tqwCiw4c ownwJmu t ~q.4w6 wuouflhWLil ~wflbflh 
ul.Ilwguwu hwuwr : uJmf)bfl~ bnw~gmuu ~11w~wuwg4mu t ~flWfl 
hw~wnw~ nLf11'}nLJ')Jmuubf1n4 Ujl.Ill.Il4nrt br~m tLb~l.Ilfln!fubr~ · hnLn-
4w~ubf1~ oq.unLJ'))Wup, n11n(jg~g ub~[l U~wg4w6 t q.b[ibflWl.Ilnfl/1 
pwfl~flWLLjmnbug~WL bLQ~u , ~u~ UJnLUQ ~nrtw~g4w6 t : 
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'llw(1qnt.pjWUp hw(i'lb(10, WJU bll.WGwlj(i m(ip lip 2WI1Q f:}b­
(1nLf:}jnt.GGb(1, nrnGp uwhuwGwLtlwljmli bG Grw 4rrwnnulo: UGoG'l­
hwlll PW(10(1 hwowtuwljwGnLf:}JWG bnwljguw(i ctwuw(iwlj nrnz pwr­
'lnlf:}jnt.GGb(1 bG wnw2wGmli ljwrr L4Wil.bgtlwG ctwtlwGwlj· GJnt.f:}Q ~r 
hwugGnul L4Wil.bL oGzuwG lllw4 : 4wro 'lnL11U t qwLru hnLn4w4Gbrr 
litl2P9 11bnl!u lllwp 4r6wljmli, WJ'll4Wll16wnn4 L4Wil.bgliwG qnrooG­
f:}wgmtl ljwrnll. t lllbll.t'l m(ib(iwl upG~l! Grw 'lb-1Jnrliwgnulo: Pwgp 
WJ'l, GJnt.f:}Q ljwrn11 t pnG4bL hnLn4w4Gbrr 4nll.tlt'lg lllwpwgliwG qn­
lllnt.li, WJ'll4Wll16wnn4 Grw hwulllnt.f:}JmGo G4wqmli t, Ltlnlhntu4mll 
t tLb4li1flWljw(i nbctpll[!, hbli1l!wpW(1 (iwl! ljwrr nrwljo: UJ'l f:}b­
(1nlf:}JWG 4brwgtlwG hwuwr uwhtlwGwlflwljmtl b(i bnwljgtlw(i wrw­
qmf:}Jnt.GQ, bnwljguwG 4wrbrr br4wrmf:}JnLG[1, pG~L4bu Gwl! 4rrw­
nmtl b(i w4bLt'l PW11'14wnmg4w6pp tlwlllmgtlw(i libtuwGpqu: 

<Dwf:}bf:}w4nruw(i lllwpwgtlwG 1.! bnwljgtlw(i lllbtuGnLnqpwljw(i 
L4W(1WUbli1(1b!1Q (lllwpwgliw(i 1.! L4WhL4wGuwG llll!nll.nLf:}JnLGQ, 
tLb4li111w4wG 'lW2li1P oGznu.lo. 2bruwuli1p6wGo 1.! Lwrt.twomf:}JmGo) 
qnroGwljwGmtl uwhllwG4mli bG LtlnroGwljwGnrbG ll1WI1WJP 1.! Ltw­
f:}bf:}w4nrtlwG GJmf:}p 1.! ljnGuli1(1mljgpwJr JnL(1wpwG~JnLI1 lllbuwljp 
hwuwr: Pwgr 4bro Gz4w6 lllbtuGnLnqpwljwG L4W!1wtlbll1!1bl1t'l9. 
bnwljgtlwG ljwrt'l wllflnt.f:}JWG 4rw tlbo wq'lbgmf:}JmG t qnromtl 
bnwljgllwu ljwrr 4b112GwljwG hwulllnLf:}JmGo: 

nLLli1(1WOWJGn4 bnwljgmuo hptlG4w6 t l4nlpUb(1Gb(1p hl4nL­
UWJp(j llwljb(1l!nLjf:}Gbrr lllwpwgllw(i 411W urG~l! tlwomgpljwunrmG 
4t'l6wlj[! nLLli1!1WOWJGWJp(j hwowtuwljw(imf:}JWG (16-50 lj,g) li1W­
li1WGmtl(ib(1p tGbrqrwJr 2bruwJrG tGbrqrwJr 4brwL.hntuuwG 
W(1'1JnLGpmtl: nLlli1!1WOWJGWJt'lG bnwljgllw(i utubliw(i pbf14WO t Glj . 
9.6-mll: Upwg4nll. 'lblllWLGbro (3) ub11.limll bG P 6pqn4 qnropgp (2) 
4b!12(iWUWUp 1.! L4WUp4 (4) ljwu UW(1QWpb(14WO (5) UJ(j'l!1W'lW(10p~p 
tlt'l21.!: SwlllwGr~r (1) Lflwf:}mJPr 4rw pwror hwowtuwljwGmf:}JwG 
hnuwGpp li1(1uwG ctwliwGwl.j GrwGmli wnw2wGmli b(i br4wJGwljwG 
PW(10(1 hwowtuwljwGnt.f:}jWG ubtuwGpljwljw(i li1Wli1WGnt.tlGb(1, 
nrnGQ hwll.nl1'14mll bG bnwljg4nll. GJmf:}b!1t'lG (3) qnrorpn4 (2) 

158 

tulllwgmgp~p lit'l2ngmj_: tiGznulo bnwljgt.J.nll. 'lblllWLGbflp t.J.rw Pf1W­
ljwGwgGnul b(i qn(16ppnt.j_ ljwu L4WUpt.j_ w(j'lflW'lW(10p~nt.j_: n11L4bU 
l4WUP4 w(j'li1W'lW!10P~ Oqlllwqnromli b(i WJGL4pUp Gjnt.f:}, nro 
hwGqgGnul t nLLli1(1WOWJGWJt'lG li1Wli1WGnul(ib(1Q, 0(1pGwlj, nblllpGQ, 
LPWJlllWGJnLf:}Q 1.! WJLG: ,bGngp ub2 lllwlllwGmuGbrt'l LtlntuwGguwG 
hwz4t'IG tGbrqpwJp 4nrmull1Gbrt'l G4wqbgliwG hwliwr oqlllw­
qnromli bG uwrpwpbr4w6 wG'li1W'lW!10P~D (5): UJG l4Wll1(1Wulllnul 
b(i l4nll.l4Wlllb Onll.pg, nrG wurwgt.tnul t nblllp(ib hW(1f:}Wljp (6) 4rw: 
UG'li1W'lWI10P~P PW!10(1nt.f:}Jnt.GQ nrnzmu b(i LtlnroGwljwGnrbG: UJG 
ljwqumli t lllWlllwGmliGbrr WLPPP br4wrmf:}JWG linlllw4nrwl4bu 
pwnn1111 liwuu: SwlllwGmuGbrr b!14W!1nLf:}JmGo 4wqlinul t ljbuw­
LPP. qnrorpr br4wrmf:}JmGo· br4m 4buwLr2 : 

(' 
lU 

J [' 
c-.. T 

t)~-..J: 

':"'"'"?~~;::;::;:::--4 c; ~~~~~ .... 

ulj. 9.6. '1lwup4 (~ljW(1qwpb(14WO) WG'l(1W'lW110t'l~n4 (w) 1.! Wljlllp4 
WG'l(1W'lW(10p~n4 (p) nLLli1(1WOWJGWjpG bnwljgtlw(i utubliw(i' 

1-ownwqWJf:}p~. 2-tulllwgmgp{ qnroppp hblll, 3-bnwljg4nll GJm­
f:}b(1, 4-l4wur4 wG'li1W'lWI1or~. 5-4wrqwpbr4wo wG'l!1W'lWI1or~. 6-
hwrf:}wl.j 
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uz4.w6 brtwGw~n4. ~wpbl11 t lib~ wzjl.Jwli1WGJ2WJj1G gj"l~LP 
QGJ=)WQJ2nLU ~Wl!lWflbL ~bl!lWJj"lG , mrtrtwq6wjj1G L. UJWflLPW~4_w6 
OrtW~woL. ~wpbp uj"lG~L. 100 uu l!lflWUWq6n4_: ~wpj"l OL.[l npnz4_nul t 
qnp6j1J2j"l oL.n4. L. wzjl.Jwl!lwGJ2Wjj1G uw~bpL.nLJJ=)j"l uw~bpbun4_: 

UuoG11hwlil ~wptpo ul!lwGmu bG hnLn4.w~wJj"lG bnw~guwG 
oqGmJ=)JWlip, npj"l ujl.JbuwG pbp4.w6 t G~ . 9.7-mu: UJu l)bUJJ2nLli 
bnw~guwG oGzmuo wJGJ2wG tL pwpop ~ t . L. ~ 11 ~wflbLI'l oql!lwqnp6bL 
wltl11114. wGI)flWI)WflOj"l ~ : UJil UJWl!16wnn4. bnw~g4.nrt J=)WrtwGJ=)Gbpj"l 
hwul!lnLJ=)JnLGQ uwhuwGwLtJw~4_mu t uj"lG~L. 50 u~u: 

uLt . 9.7. ,nLn4.w~wjj"lG nLLli1!1WOWJGWjj"lG bnw~guwG ull.Jbuw· 
1-ownwqWJJ=)P!. 2-jl.Jl!lwgmgl'l! . 3-quUJwGw~. 4-6Gzmliwjj1G uwhw­
onrt. 5-bnw~g4.nrt GJmJ=)bfl , 6-hnLn4.w~ 

nLLlilflWOWJGWjj"lG bnw~guwG hj"luGw~wG UJWflWUbl!lpbpj"lg bG 
GpwGJ2 , npnGJ2 wGur2w~wGnpbG wql)mli bG ubjl.JwGr~w~wG tGbp­
qj"lwJI'l wJG J2WGw~r 4_pw, npQ lilp4.mli t bnw~g4.nrt GJmJ=)bpj"lG L. 4.bfl 
t w64.mli 2bflUWJj"lG tGbpqj"lwjj"l : UJilUJPUP UJW[1wlibl!lpbp bG hw­
uwp4_mu WLPJ2Wli1WflP wzjl.Jwl!1WGJ2WJI1G 4nf1WOW~Wl!lj1 l!lWl!lW-
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GmuGbpj"l f wliUJLPlilnLI)Q (nPy), nLLlilflWOWJGWJj"lG j"lliUJnquj"l t1 l!lUn­
rtnLJ=)JnLGQ (4.fl~ . ) Ltwli bnw~guwG v wpwqmJ=)JnLGQ (li/4.) L. bnw~og­
uwG Pcm 6Gzmuo ('Tlw) ~wu GjmJ=)j"lG WLPJ2Wl!1Wflp hUjUWG F (H) 
nl'lqo : 

nLLlilflWOWJUWjj"lG bnw~gmliQ ~Wflnrt t bpwzjl.Jw4_np4.bL UJnLj"l­
~wppnGWl!lWjj"lG , UJnLrUJflnUJrLbGwjj"lG , UJnlj"lwlij"li)Wjj"lG L. UJnLj"ltJ=)j"l­
LbGl!lbpb:plilwLWlilWJj"lG J=)WflWGJ=)Gbpj"lg Ul!1Wg4_w6 LtJwLtJmlj l!lW­
flWJj"l UJWl!lflWUl!luwG GUJwl!lwljn4_, npnGg hwuwp oql!lwqnp64_mu 
bG bnw~g4.w6 uj1wgmJ=)JnLGGbpj1 WUflnLJ=)jWG 60 %-j"lg n ~ UjW~WUQ : 

U4.bLI1 4_wl!l bG bnw4g4.mli gw6p L. pwpop oGzuwG UJnLrtJ=)rLbGj"lg 
UjWl!lflWUl!14_w6 J=)WrtWGJ=)Gbpo: upwGg uj"lwgmJ=)jnLGGbpj"l WUflnLJ=)­
jnLG[l [lUl!l zbrtliwG Ljwqumu t hj"luGwljwG GjnLJ=)j"l WUflnLJ=)jWG 25-30 
%-[1 : 

nqlilpwowJGwJrG bnw~gmuo octl!14_w6 t npnzw4r wnw4.bLmJ=)­
JmGGbpn4. pwquwzbfll!l LjnuUJnqj"lgj"lnG GJmJ=)bpj"lg t.Pwt.Pm4 l!lWflWJj"l 
UJWl!lflWUl!luwG ctwuwGw~ oql!lwqnp64.nrt bnw~guwG WJL l!lb­
uw~Gbpj"l G~wl!luwup , J2WUj1 np J=)nLJL t l!lWLru ul!lwGwl wnw4.bLw­
qmJG WUflnLJ=)jWG bnw~guwG uj"lwgmJ=)jnLGGbp: 

~bpuwj"lliUJmLUWJj"lG bnw~gmuG l'lfl :pj1qj1~wljwG pGmJJ=)n4. hw­
uwp4_mu t LtnGl!lW~l!lWJj"lG 2bflUWJj"lG qnl)uwG l!lWflWlilbuwljGbpj"lg 
ub~[l : rliUjnquwjj"lG bnw~guwG ctwuwGwlj oql!lwqnp64_mu t 2bpuw­
qnl)liwG l!lWflflj"l pwpop tLb~l!lflW~WG l)j"lUWI)flnrtw~wGmJ=)JWUp 
wubGwt.PnJ2fl uw~bpL.mjJ=)Q : Uji)Ujj1Uj1 Gbrt ubl!lWrtWLWflj"l l!lbUJ2n4. 
l!1WJ2Wgmgj1~Gbp[l l!lWJ2WGmu bG 4.WJfl~jwGj1 lip J2WGj1 w~GJ=)W[1-

J=)mli ' j1 hwzj14. hnuwGJ2j1 j"lliUJnLLUj"l, n[1Q l11[14_mu t GpwGg 4_pw : 
2G~j1G 2b[1liwhwrtnf11)W~WGnLJ=)jWG hbl!1L.WGJ2n4. l!1Wf1[1bfl[l wpwq 
l!lWJ2WGmu L. UJWrtnLU bG, ru~ LPWJ=)bJ=)w4.nrnrt GjnLJ=)j"l l!1Wfl[1bpj1 
G~wl!luwup Wl)qbqj"lwjj"l pwgwnuwG GUjWl!lW~n4. GpwGg 4.flW rou-
4.mli t l!lb:PLnGj"l hwljWWJflnL~Wjj"lG zbpl!l: 

,nuwGJ2j"l WflpJmflr wG2wl!lmlij1g hbl!ln 2b[1linLJ=)JWG hnuJ2r mrt­
rtnLJ=)JnLU[l t.Pntu4.mli t llbUJj"l hwljwnw~o. WJuj"lGJ2G ' UJnLrlibpj"lg l)bUJj"l 
l!1WJ2wgmgj1m: LJGwgnpi)WJj"lG 2bfllinLJ=)JmGo hbnwg4.mli t bnwljog­
uwG Ltwpj"lg l!1WJ2Wgmgj1!j1 lij12ngn4_, np[J LtJnJ2p 2bf1umGwljmJ=)jWG 
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hblllL.WG.Qml WI1WQ. Ll.jWr)_bgt.{mll t: QGJ"). n11mll, Ll.jWr)_bgmllG t'JI1W­
Ljw0wgt.{mll t 6G2llwG lllwlj, n11o 2bl1llwt'JllL4nLLUWJt'l0 bnwljgliwG 
Q.Lfuwt.{nl1 wnwt.{bLnL~JmGG t: 

Pw11w4 ~wr)_wG~r bnwljgliwO hwllw11 oq.U1wq.n116mll bG llt'Jw­
ljnr)_llwGt'J UlW.QwgmllQ, wt.{bLt'J hwulll ~wr)_wG~Gbl1t'l hwllw11· bi14-
Ljnr).llwGr lllw_pwgnulo: 

~bl1llwrlll4mluwJru bnwljgliwG Ol4lllt'JtlwL 2bl1liwutnr6wGo 
n11n2mll bG t.tm11aGwljwG br).wGwljnt.{· Lflnt.tmtubLnt.{ lllW.Qwgmgr~r 
llr2nt.! wGgGn11 tLb4llli1W4wG hnuwG_pt'J t'JllL4nLLUtl libom~JmGo L. 
UlL.nr)_nL~JmGo: 1nuwG_ptJ tldl.l.jnqut'J UlL.nr)_m~JmGo hwulllwlllt.{md t 
wt.{lllndwlll lJb11L4nt.{ ctwdwGwljt'J nbLbt'J oq.Gm~Jwlip, n11o ~mJL t 
lllwLru LjwGfubL GJm~r q.bi1Ulw_pwgmllo: 

Sw_pwgt.{wo U1WI111nt.{ bnwljgllwG ctwllwGwlj qnl").mdG t'JI1w4w­
Gwgt.{md t wt.{bLr gw611 2b11llwulllr6wGGb11md L. wt.{bLt'l b11Llw11 ctw­
dwGwljwhwlllt.{womll: 

Sw_pwgllwG 2bl1dwullltJ6wGr ljwfut.{wom~JmGo 2bl1dwbnwljog­
dwG ctwllwGwljrg Gbi14WJwgt.{w6 t Glj. 9.8-mll: 

-----------B-~-~-.~. -u-g~ . . ' 
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'TJnLt'Jllbi1WJtJG ~wr).wG~Gb11tl bnwljgdwG ctwllwuwljt'J 2bl1-
llwulllt'J6wGrg ljwfut.{wom~JwG Q.l1w4>r4: 

Q.l1w4>r4rg L4w11qn11n2 bpL.md t tJGUlbGut'Jt.{ uljqpGwljwG 2bl1-
dwJt'JG t'JdL4mLur hwlllt.{woo, n11r dw_put'Jdmdo hwuumo t 0.25t.{plj­
md, WJGmhblllL. 2bl1llWUUlt'J6wGG tl2Gmd, t L. Ljw11o. q.UlGt.{bLnt.{ 1500 
'TJw 6G2llwop ~t'J~bfltJ w11wG_pmll, L4Wflmd t: '-lwtut.{wo GJm~r Ulb­
uwljt'Jg L. hwulllm~JmGt'Jg ' lllw_pwgllwG lllL.nllnL~JmGo Ljwqdmd t llt'J 
.QWUt'J t.{WJI14JW0, rulj 6G2mdo' 0.01-tJg dtlG~L. 0.2-0.3 lJ'l)w: 

~bl1dwt'JdL4nLLUWJt'JG bnwljgdwG t4>b4lllt'Jt.{m~Jm0o n11n2t.{md 
t hbUlL.JWL q.n116wljgnt.{' 

n11U1br). 
TH-O lllw_pwgmgt'J~r 2b11uwuU1t'J6wGu t, oc 
Tcb-o· 2bi1UWUlllt'J6wGo bnwljgdwG lllbr).md, oc 
T n-[f Ljgnpl").t'J 2bi1UWUlllt'J6wGQ, oc 
k -r Lfln11aGwljwGn11bG hwulllwlllt.{wo ljwfut.{wom~Jmuo 

Ll.jnLt'Jt~t'JLbGwjt'JG ~Wr)_WG~t'J hWUUlnL~JmGt'Jg 

~bl1dWuUlt'J6wGGbl1t'J hWI1WPbf1nL~JnL00bl1t'J k qn116wljgr 
ljwfut.{wom~JnLGQ Ll.jnLt'Jt~tlLbGwjt'JG ~Wr)_WG~t'J d hwulllnL~JmGt'Jg 
bnwljguwG t ctwdwGwljwhwlllt.{womll (1-0 . 1 4.114-. 2-0.25 t.{plj. , 3-0.5 
4.114-, 4-1.0 t.{J14.) 2bl1uwt'Jlll.l.jnLLUWJt'JG bnwljgdwG ctwdwGwlj: 'TJnLtJt­
~tJLbGt'J hwuw11 ~nLJLWllll1bLt'J k=1.6 wpctb_pt'J L. bnwljgdwG 0.25 4.114-
lllL.nr).nL~JWG J").bl.l.j.QnLU urwljnr)_uwGtJ UlW.QWgtlwO Ll.jWJOWGUb11nLll 
LjWI1bLt'J t bnwljgbl 120 uljll wnwt.{bLWQ.nLJG hWULilnL~jWdp 
~Wr).WG~Q (Ljn11 2): Sw_pwgdwG Gljwllluwup wnwt.{bL qq.wjmG PVC 
~Wr)_WU~U mut'J ~nLJLWllll1bLtl k=15/1 .2 wpctb.Q, WJJ"). t'Julj Ll.jWU16Wnnt.{ 
WJU GuwGwlllt'JL4 L4WJuwGGb11mli Ljw11n11 t bnwljgt.{bL 40 dljll-rg n~ 
wt.{bL wnwt.{bLWQ.nLJG hwulllnL~JWU J").bl.l.j.QnLd: LwjGwljwG 4WI1D LtJ­
Gmu t b11Ljm lllbuwlj' llt'Jwljnflllwur L. bl144nfluwGr bnwljgt.{wo 2bl1-
lllnt.{: 
SwewgOnq wwppbp 

i"'Ul.l.jnLLUWJt'JU bnwljgdwG hwdwp OQUlWQ.nl16t.{nr)_ UlW.QWg­
Gnr)_ lllWI1110 3 - 5 M LWJGnL~JWUP Gt'J_ppndwJt'JU 2b11LI1 t Ljwu 0.6- 1 
lid llli1Wdwq.6nt.{ GtJ_ppndwJt'JG dbU1WflWLWI1 , npG wd11wgt.{w6 t llt'ltLb­
Ljlll11t'14t'lg Ll.jWllli1WUUlt.{W6 t'J11WUtJ t.{11w (Olj. 9.9): 
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l..!LJ. 9.9. I"'LlUjnLLUWJhG bnwl.JgtlwG mw,pwgGn11. tnwpp' 
1-Gh,ppnLlwjpG zbptn, 2-Gh,ppnOWJhG LlbtnW'l.WLWP 

bpl.JwJGwl.JwG bnwl.JgtlwG ctwtlwGwl.J tltJwctwtlwGwlj bpljm 
tmwljgLlwG ljwpbn umwGwLm lL bnwljgt.f.n'l. ljwpbph tlh2LL f}W'l.WG~h 
l!U111tlwG hwuwn oqmwqnn6mtl bG 2bntlwhtllljmluwJhG bnwl.JgtlwG 
hwGqmJQP l.JnGutnnmljgpwG' r}flWG wtlpwgt.lw6 ljtnfln'l. r}wGwljtJ 
hbtn llpwupG, nnp utubllwG gmJg t tnpt.f.w6 GLJ. 9.1 0-mtl: 

l..!LJ . 9.1 0. l"'tlUjmLUWJhG bnwLJgtlwG utubuwG' 
1-l!lw~b~wt.f.nrn'l. GJm~. 2-2brllwtJtlUjnLLUWJhG mw,pwgmghi. 3-

l.Jmrnrt r}wGwLJ 

'-lwtut.f.w6 bnwl.JgtlwG tnbuwl.Jhg lL bnwljgtlwG tnw,pwgGn'l. tnwp­
nbrhg' utnwgt.f.mtl bG bnwl.JgtlwG tnWI1PDI1 l.Jwnbp: l..!l.Jwp 9.11-mtl 
gnljg bG tnpt.lw6 bnwl.JgtlwG l.Jwph mbuwljGbfl[f olLwt.f.n(ln'l. UW11.Qr 
~p~b'l.Gbppg l.Jwtul{w6: 
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9-Lmtu 10. <Pwphpw!J.npnq tlhphGw(jhpp wztuwlllw(jpb 
w(jL[!llw(jqmpJw(j lllhtu(j!J~w(j 

Uz~wmwG.e~ wOL[mwGqm~JwO UjwhwG2Gbr~ UjLUhUjw­
Omuo wGlitJ2w~wGnrbO ~w~L[w6 t wrmwrtr4nrt Lib.ebGwOb(lp nrw­
~~g l.J. hmuwLPnLJ:)JmGpg: =ilUJmO~ t, n(l ub.ebGwjp hmuwLPnL~JnLUQ 
G(lw ~w(lnrtm~JmGG t' wGL[~w(l ljwmwrbLm nrnzwlj~ L4LUJliwG­
Gb(lmli UjwhwG24nrt :PmOljg~wGb(lQ hwGoGw(lw(ll[w6 ctwliwGw~w­
hwml[w6t"l QG~wg.emli: SwG~wgw6 L[~w(lwjflG ~(1LU4~owlj ljwli 
~nmOrtnm ~W(lnrt t lib.ebGwO UL.ljWUWfl~nrt wOoGwljwqli~ hwliw(l 
wztuwmwGefl oG~wg.emli wnw2wgGbL nflulj~ wGlit"12wljwG w4bLw­
gmli: Unttnrwpw(l lfLU ljwlljl[w6 t qqwLfl L[mwGq GbrljwJwgGnrt 
Lib~wGrquGbr~ wz~wmwO.etJG wGoGwljwqlifl 2L4LwGwl[nr4w6 
lifl2WULnnL~JLUU hbm: 

LwJGnrbG 4rrwn4nrt wGL[mwOqm~JmGo ljw~L[w6 t GwLL 
W(llillUif(lnrtwljwGnL~jnLGflg , nrmbrtlib.ebGwjfl :PmGljgflwGbrfl trqn­
Gnlir4 nrnzmliOb(lQ wGlifl2wlJwGnrbG LUqlfnLU bG zwhwqnr6Liw0 
hbzmwgliwG LL zwhwqnr6Uw0 QU~wg.emu OUjbflWLnn(l~ ljnrtlirg 
u~WL J:)nLJL mwLm hw4wGwljwGmf:)JwG l{ln.erwgliwO 4rw : <Dwf:)b­
~w4nrnrt lib.ebGwGtrr hmuwLflnL~JnLUQ LL nrwljo l{ln.erwgGmli bG 
nl UPWJU L[Owul[w6eGtrfl umwgliwG nru4o. WJLlL ~nllnLULnUG!lQ, 
n11nG.e wnw2wGmli bG l{lwf:)b~w4nl14w6 li~bllefl LL oqmwqnr64nrt 
l{lwf:)b~w4nllnrt 0Jm~r 4'l2wgliwG hblillLwG.enl[, hwmljwUjbu hwll­
LJwrtr4w6 lfLUifW(lGbrfl dwliwGwlj : 

Uztuwlllw(jpp w(jL[mw(jq.mpJw(jo C.hp~wJwgLI.nq ~whw(jsz[jt:;po· 
UflrtJmGwpbllnL~JLUG qqwL~ ~L[nl[ pGwqwl[wnGbflnLU n[lUjbu L[b(12-
GwljwG qnr6nrtm~JmG LLUJGnrbG oqlllwqnr6L[mu bG l{lw~b~w­

L[nrnrt ubebGwGb(lQ, LUJI'l J:)L[mu GwLL l{lw~b~~ oLLwl[n(lULUU ' GrwGg 
LQULUG LL l{lwljuwG hLUULU(l ULU~LUlJlbul[w6 ubebGwGbro: UJrtL4t"lU~ 
ub.ebGwGbrmu ljwG zwpdwljwG , lllbrtwl{lntunrt LL oLLwl[nrnrt hwO­
qmJgGbfl , LL libpbGwJP ljwqu~ L'ib2 LililGnrt JnL11LUf?LUU2JnLfl hwGqnLJg 
Ujbmp t hwUWLljWLnwu~wOr wz~wmwG.e~ wGL[mwGqmf:)JLUU hbm 
ljwUjl[w6 UjWhLUU20bpflG: 

<Dw~bf:)wl[nrnrt ub.ebGwGbrmu 4flrwn4nrt rtbljwl[wruwG 
hwliwljw!lqb!lQ Ujbme t UjWhUjwGbG GwLL tLbljmpwmb~GflljwljwG 
UjLUhLUU2UbflQ , ewGt"l nrrtb4wl[w(lnLUQ hpliGwljwGmli ljwlllw(ll[mli t 
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tLb~mrw~wO l.J. tLb~mrnGwJ~O hwuw~wpqbr~ u~ 2ngmt : urmwrt­
rw~wO qnm~O. n[l[l PWrt~wgw6 t hwrtnllrtW~~ tLb~mrw~wO , lib ­
tuwO~~w~wG , UjGLLuwm~~ ~wli h~rt(lWL[L~~ lilWflllG!l~g , ~GlL4bu GwLL 
hqn(lnL~JLUU l{ln~wOgliwG lilLUflflGfl~Q. UjwhwG2mu t pnLnfl hGw­
(lLUL[n(l uwhliwGwlflw~mliObfl~ LL LUJL ~nGumrm~mnrw~wG LnL6nu.'i­
Gbf1~ ~~rwnmu : 

<Dw~bf:)wl[nrnrt LibebGwGbrmu wrmwrtrw~wo qnmpO pw­
L[w~wG L[mwGqwl[nr t. ewG~ nr LUJif LibebOwGb(l mli ~wO qqwLP 
ewGw~p mbrtwl{ln~nrt , rtnqwjwl[nrnrt, oLLwl[nrnrt LL ~m(lnrt mw(l ­
(lG(l , nrnGe Li~zm 2t , n(l hGwrwl[n(l t l{lw~bL L4WZli1L4WGpl ~wrtwG~­
Gb(lnl[' ~wlljl[w6 GrwGg qnr6nrtm~JmGGbr~ hbm: Um hwOqmJQ­
Gbrt'l wOL[mwOq wz~wmwGetJ hwliwfl L4Gli1Q t oqmwqnr6bL hw­
mm~ ~nOumrm~m~L[ LnL6mli0b(l: 

St;tu(jp~w~w(j ~whw(jsz(jt:;p· Cwhwqn[l6UwG bGJ:)WI144nrt 
l{lw~b~wl[nrnrt ub.ebGwGbfl[l LL uwrewl[nrmuGbflQ Ujbme t 
hLUUWLljWLnLUU~wObO zwhwqn(16liwG wG4lilwGqmf:)jWG lL 
wnnrt2LUL4LUhnL~JwG pGwqwl[wnGbrmu qnp6nrt hflliGwljwG 
L4whwG2GbrtJG: LJbebGw-Gbro L4bm.e t Owtuwq6bL LL wrmwrtrbL' 
hwz l[~ wn0bLn4 wJG hwG-qwliwOeGbflQ, n11 GrwGe 
hwUwlljwmwu~wG ljb[1Ujnl[ ~wmw[lbG flrbGg :PmGljg~wGb[lQ , 

f1G2L4bu GwL. ~nLJL mwG, nf1Ujbuqfl GpwGg ULljwuwpljmUQ, 
~wpqw4nrmuo LL L[bpwGnpnqliwG w ztuwmwGgGb!lQ ljwmw!ll[bG 
LUJUUjGU , n(llljGUq~ lf(1LUUJ2 L[mwGqwl[n(l a~GbG Gwtuwq6nrt~ 
wnnrt2nL~JwG l.J. qmJQ~ hwuwr : <Dwf:)b~wl[nrnrt mb~-G~~wljwG 
W(llilLUifflnrtQ Ujblllj2 t hwz4r wnGp lib.ebGwjfl zwhwqnr6liwG 
ctwuwGwlj mbrtt'l mGbgnrt rtd"pw~m LljWmwhwrGbro LL WJL 2UW­
~wmbu4w6 ~llwl[~owljGbro m Gw~wUjbu hnq mwGr n~u~~ wu­
m~owGQ GL[wqbgGnrt hwuwljwrqtrr umbrtMwG hwuwr: 

<Dw~b~wl[nrnrt lilb~Gr4wJ~ Gwtuwq6liwG LflmLmu l.J. Gpw 
WlllilWifflUWG QG~wggmli W(llilLUifflnrtQ Ujbm.e t rtb~wl[w(ll[~ hb­
mlLJWL hflliGwljwG uljqpmG.eGbrn4 

• hGwrwttnr wnwl[bLwqnlJG 2wl{lnl[ 4bllwg0bL ljwu uwhuw-
Gwl{lw4bL wrmwljwrq Pflwl[flowljOb(l~ wnw2wguwG 
n~uljQ, 
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• abnQ wnGbL wGhpwctbzLn UJW2lnUJWG~~ 0~2ngGbp Lnwppbp 
lnbuwl.j~ L!lilwGqGbp~ Gl.jwLnllwllp, npnGQ hGwrwt.lnr ~t 
L!bpwgGbLLnbruG~l.jwl.jwG u~2ngGbpn4, 

• Lnb'l.bl.JwgGbL Ull.jwnn'l.Gbp~G WJl hGwpwt.lnr L!LnwGqGbp~ 
owu~G. npnGQ 4wl44.w6 bG wpLnwrwn'l~ l.Jn'l.u~g IJUilmG-
4w6 ~l.jWLnW!lblwqnp64w6 L4W2Lnl4wGwl.jwG ll~2ngwnmu­
Gbp~ hbLn: 

UbQbGwGbp~ Gwruwq6owG l.t l4Wlnf1WULnllwG ctwllwGwl.j L4bLnQ 
t hwz4~ wnGbL tpqnGnll~4wJ~ ul.jqpmGQGbpo l.t uwhllwGwLtlwl.JbL 
uL4wuwpl.juwG ctwllwGwl.j wnw2wgn11 wGhwpliwpmpJmGGbp[! wGa­
Gwl.jwG U.IW2Lnl4wGmpJw(r hwuwr GwruwLnbuLI.n'l li~2ngGbp~ hbLn 
ll~wu~G: UGG11wllpbn2~ Ltlwpbpwt.lnrllwG Gl4wLnw4n4. oqlilwqnp6-
4n'l llbQbGwGbp~ hwliwp wnw2wGmll bG Lnwgmg~~ L4WhwG2Gbn. 
nnnGg GL4wLnwl.jG t llpbpQGbp~ Ltlwpbpwt.lnnowG hwllwl4wLnwu­
ruwG h~q~bG~l.j L4WJliwGGbp~ UjWhl4wGmoo: ujmpbp[! l.t l.jnGulil­
llnLl.Jg~wGbp[! L4bLnQ t WL4whnt.!bG libQbGwGbp~ liwQnliwG hwpliw­
nwt.lblilmpJmGo W2fuWl!lWUQ~g WI'2W2 l.t hblnn, ~Ul.j Ltlwpbpwt.lnp­
L!n'l. llpbpQ~ hbln hll.IL!n'l. lilW!l!lbll[! L4bl!lQ t hWUWL4WlnWUfuWUbG 
uGG!lwllpbflQ~ hbl!l hUjliwG pnLJLWlnllbl~ L4WhwG2Gbp~G : Uwl.jb­
lll.tntjpGbp[! l.t GpwGg ll~wgmpJmGGbpo L4blnQ t l~GbG hwnp l.t ~mGb­
GwG uwhliwGGbp l.t wpwGQGbp (wGhwuwGbl~ Ln~pnLJpGbn). nnnG­
gmll hGwrwt.lnn l~GbG uGG11wllpbr2~ l.jmLnwl.jmuGtn: 'llbLnQ t pw­
gwnt.lbG pnlnll hGwpwt.lnn runnllntPnllllnLPJntGGbpG m runrmpJmG ­
GbpQ, ~G~L4bu Gwl.t ll~wgmllGbpo l4lnnLl!lwl.jGbn~. qwllbp~ ll~2ngn4, 
pwgwnmpJwlip wJG 11bl4Qbp~, bpp 11-w LnbruG~4wll.lbu wGhGwr t: 
Unw2wr44.mll t Ltlwpbpwt.lnnn'l libQbGwGbrmll GwruwLnbubl uG­
G!lwllpbJ1Q~ hbLn wnG~L!n'l. hwGqmJgGbr~ l.t llblllWlGbp~ wqwLn 
hwGowG l.t hbnwgllwG hGwrw4.nrmpJmG GnwGg hGwrwt.lnr UWQOJl­
llwG l.t wrulilwhwGllwG hwuwr: Pwg~ l)pwG~g, L4bLnQ t Gwruw­
Lnbu4.w6 L~G~ Gwl.t wqwLn llnLnbgmll WJill4~u~ hwGqnLJgGbp~ l.t 11-b­
LnWLGbp~ GbpQ~G llwltbpl.tnLJpGbn~G - GpwGg llwQpUwG Gl4Wlnwltn4: 

<l>wpbpwt.lnrn'l llbQbGwGtno Ujbl!lQ t Gwruwq64bG m l4Wli1-
11wuli14bG wJGUjbU, npUjbuq~ gwG4wgw6 Ltn'luGwl.j~ upbnQ, OJmp, 
LLlwgn'l ll~2ng l.t WJlG, hGwnwt.lnrmpJmG ~mGbGw Gbppw4lwGgbl 
Ltlwpbpwt.lnrt.ln'l.llPbllQ~ ub2. ~u4 GbnpwLtlwGguwG 11bl4QnLli hGw­
rwt.lnr l~G~ llbQbGwJ~g llflwGg hbzLn 11-mruhwGmuo: 
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tpq,nOmliJ~ ~whwO~litp : <Dwpbpwll.nrnrt ObQbGwGbr~ Gwruwq6-
uwG [!GpwgQnLU UjblnQ t L4WhL4wGbL trqnGnll~l.jWJ~ h~liGwl.jwG 
ul.jqpmGQGbp[J: f1.w WL4whnll.mll t UWilQWL!npmllGbpfl UL4WUWpl.j­
liwG wGL!lilwGqmpJnLG[! l.t o~wctwuwGwl.j pwpapwgGmu t GpwGg 
wpLnwllrnrtwl.JwGmpJmGn: tpqnlinllfll.jwJil ul.jqpmGQGbp~ oGilm­
Gmuo wGhpwctbzLn t Gwruwq6wJ~G wzruwLnwGQGbp~ ctwllwGwl.j' 
hul!lwl.j GzbLn4 Ol4brwLnnp~ l.t libQbGwJ~ ~mGl.jg~wGbpu: Ol4bflw­
Lnnr~ qqwlfl ~~q~l.jwl.jwG 6wGpwpbnGL!w6mpjmG~g rumuwLtlblm 
hwowr wGhpwctbzLn t hwzll.~ wnGbL uwpuG~ ~w4lutro l.t 11~112[!, g~-
4Lbrn4 l.jwLnwpt.ln'l qnp6nrtmpJmGGbp~ wlll4 l~LnnLI)[! l.t hwawruw-
4wGmpJmGu: 

1wLnm4 nL2WilllnLPJnLU UjblnQ t llWPOUbL hbLnl.tJWl qnp6nG­
Gbp~G-

• Ol4bj1wl!lnpfl UL4WUWpltllwG hwpllwpwt.lbln qnLn~G W2fuW­
lnWUQ~ ctwuwGwlj, 

• libQbGwJ~ hwpllwp4w6mpJmGo OUjbpwLnnflfl ~~q~ljwl.jwG 
hGwpwt.lnpmpJmGGb nllG, 

• w11llm4Gbr~. LnwLnwGmoGbrll l.t 2browuLntnSwG~ wql)b­
gmpJwG pwgwnmuu l.t uwhuwGwLtlwLtmoo, 

• Ol4brwl!lnpfl l.t llbQbGwJil W2fuWl!lWUQWJ~G nflpli~ hwliw­
Lnb'l.mlio ol4bpwLnnp~ hwuwr wnwt.lbl hwpuwrwt.lbLnmp­
JWlip, 

• W2fuWlnWUQWJ~G Lnbrt~ l.t ltwpqwt.lnruwG, LnbrtWilllUWG l.t 
L!bpwGnrnqmllGbp~ hbl!l 4Wl44W6 UL4WUW!1l.tliwG qnLn~Gb-
1111 nwgflnGwL Lmuw4nr4w6mpJmGo, 

• rtbltwt.lwruwG Lnwprtrn l.t L!~qmwL Lnbrtb4wLn4nLPJWG 
lnWppbp[! L4blnQ t lflGbG Wpl!lWhWjln~~. L4Wpq l.t lnbi1Wil­
!14W6 LflGbG WJUL4bu , npL4buq~ pwgwnt.lfl UfuWl~ hGwpw­
L!npmpjnLU[! l.t, llllW hbl!l 4Wl44W6, libQbUWJ~ llfli12D ltwll 
zwpctuwG nl'l'lnLPJnLU[! L4blnQ t hWUWl4Wli1WUfuWOb0 
uwrf1w4.nrllwG wnwt.lbl WllllJnLGwt.!bLn wzruwLnwGQflG, 

• 'lbltwt.lwrowG hwGqmJgGbpfl wzruwLnwGQD L4bli1Q t GL!w­
qwqmJGil hwugG~ Ul4WUWJ1l.juwG nGpwgQmli li.LnwGq~ 

wuLnflawGo: 
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