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'LtpwinupJmfi 

'+JmqwmfimbumpJwfi ql}uwtlnp tufi!lPPI! UWPJlljmpJWfiI! upb11pfib11, 
wpmwinnupJWfil! qimqwmfimbuwljwfi hmup uwmwljwpwpbtfi t: 

liJI} fuliJlP.}1 tmWwfi mqltfihp}lg uhljt! qjlllll.Wlllfimbuwljwfi 
Uzwqwpntjubpp pbPI!WUllJ.ntpJWfi pwp<.\pwgmUfi t, UllWduJUWfiWlj wzfuW
UlWfipWJpU b"wfuumufibp}l Ill zwhwqnpcnuljwfi cnufuubp}l }12bgntU{!: liJq qnp.
c)mu ljw11Wi11 qbp mfibfi opqwfiwljwfi uiwpw(lutWfiJmphp(!: UljwqbU}lljnu '1- . 
u . '11111tufiI1zfi}lltnlJ.I! Gzht t . «ti}lzm ,t umwb-bt. n11 ,12}10}1.wljwfi w111umfiwpb
pn1pJwfi qwpqwgmumt u hwfi,12wJ}1fi UJ.Wpwpmwfi1mpbp}l 1w1fi mwpwb"mumt 
qnuwqp}l CizwCiwljmpJntfiI! UJ.butp t uqqp hbm}lfi UltWfi. t!Url1:iwljwmuljfi . hwfi
,PWJ}lfi uiwpwpmwfiJmpbp}l oqmwqnpWwG wl'i}l hhm ljwl'i}l fiwL. qnuwqpl1 
GzwfiwqmpJmfit!» [l]: 

<.wJpbfiwqwfi L. wpmwuwhUwfi1wfi q}lmwljwfi h}lufiwpljmpJntfifibp}l 
hbmwqnmmpJmfifibpl! u wpmwJlP.wljwfi uipwljm}lljwfi gm1g bfi mt{h1. np hn
IJ.11 phppwmtlmpJwfi pw11<.\pwguwfi li. hn1unw}l lllwguwfi qnpb"mu qwpw111 
CizwGwqmpjntfi mfi}1 oqmwqn11b"lJ.ru1 011qwfiwljwfi u hwfipwJ}1fi UJ.W11w11mw
fiJntpbp}1 pwfiwljfihpl1 nwg}lnfiwt qmqwljgmup: Opqwfiwqwfi uiw11wpmw
fiJmpbpJ.! t}lw1utb,12 hfi. UJ.w1uufiwqmu bfi pmJubp}l hwuwp wfih11wctbzm pn1np 
ufifiqwpwp UJntpbp[!' wqnm, linulin(l, qwuuuu, uwqfitq}llllU, l1,w1g}lntu, 
Mmup L uplj]mmwpptp: '1-pwfig wqqbgmpJwfi mwlt pwphtwlJ.lJ.mu tfi hnqj1 
lil1q}Il[wp}luwl[wfi L. uttuwfi}ll[wqwfi hwmljntpjntfifihpJ.!, l>2fimu t pplJ.ntpjm
UI!: 

ct.nuw1lP}1 m pn(fiwqp}l UJ.WhutwfintUI!. uzwl[ntU(! L. oqmwqnpb"mu(! 
ub11 luufi11wUJ.hUlnt}lJWfi ltnthltmM L. lllhutwltwG mfimhumpjllllifihpmu I111w
ltwfiwglJ.ht t uiwpqmfiwlj bqwfiwljfihllJllJ. L. npuitu Ltiwpcthp opqwfiwljw(i 
UJ.WlHUpmwfijntp, tfihpq!IWJP u uUJ.Iimwljmgw1}1fi fiJmpbp}l WpUlWllllJlL}lJWfi 
0I>2ng WM.Jmfiwqhm ill oqmwqnpb"tlbt: <.wfipwUJ.hU1111p1mfi tu fit11umb"lJ.li1 
utc) pwfiwljmpJWUp hwfi,PWJ}lfi UIWllW[lUlWUJllLJlbp (wqnmwljwfi. linu:Pnpw
qwfi. ljwt}lmuwljwfi L WJtfi). npnfig wfil[wfinfi oqmwqnpb"munlJ. tuwtumi.lht t 
hnajl uttuwu}lljwljw(i ltwnmgqwb"pt!: 

<.w1mfi}1 t. D}l qnuwqp}l Uzwljuwfi Ill oqmwqnpMwli wubfiWUJ.Wpq Ill 

vl1i b"wfuub11 UJ.Whwfi21111 hqwfitUlj(}. UjlW uiwlu4wumufi t qnuw1tpwupw11mu: 
U1umhq whpwg}1w1}1 hbmL.wfipnq qnuwqp(! lilt pwfi}l wuuqw I!Cipwgpmu hfi
pwp.l[l[mu t lib11utCimwg}1w1l1 (nifitwfimu bu un1wfunmbp}1 ub11uhpG m hl>
lJ.wfil}lupJmfi mwp.wb"nq uwfiptfibpt!) u qwnfimu wpcth,12wlJ.np opqwCiwl[wG 
uiwpwpmwfiJmp: liJfinthbmL.. (!UUI wqpnmhfufi}lljwljwfi ljwfinlifit11}1 
qnuwqpn hnqlt hhm fuwnfimu tfi w111 GUJ.wmwlt}l hwuwp qn1mp1mu mfihgnq 
Ub,12bfiwGbpnlJ.: Uwl[wjfi qnuwqp}l uzwquwfi WJrJ: bqwfiwq(! ltl>pwnlJ.mu tp 
hwtlwfiwpwp mumbuntpJntfifibp}1 u}lfi~ L 5%-mu, ufiwgwc) mfimhuntpJntfifib
pmu qnuwqpl> UJ.WhUJ.WUntUJ}. UJwl[muu m oqtnwqnpanLUt!. wqpnp}lul>WJP 
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111whwli2ubpj1Cl lPwi.twpw11011 bqwClwqut1mtJ.: Ufiwuuwzb!i12jlg qnuwqpn hw
lj_wpmu. rpnrrn tl1fi hwfinu.l qwzUl m lfi11p11 qmJtnbtmtl. igumu 6JwCi Owb4mJPJ1 
i.t11w: <Dnpp 4mJmbpmu wb11wgjlwJjl ll!Pngbu Ulbaj1 illl ntCibCinu1, qbpb11I1 
tifiwgn1U}Cih11t! L. gwupw111! iltifi $mmu. tiulJ. untwJunUlbplt ubpubpu m hjl
qwfi1pnpJmfifibp uiwpwauq uwfiptCihpt! ill1fi nzCi(wCimti: Q-wpfiwCit! wCi6pL.
fihpl1 m OJWfi hw1ngpti 2pbp(! WJ'l timJuihpl19 hbnwgumu tjlfi itlimwb" W'lJ!(!. 
~Cimu qhUlwlJ.Cihpjl uh2 4wu 6npwljfibp[! L. w111w4wfimu pfimpJntUI!: btl qw 
ljwtnwpi.tnul tp WJfi lflW!lllfibpjlfi . bt1p lJpntpJlllfintU, hwtnlJWlllhU ubp hwfi
}lW1llbU111LJlJ1Ufinul, mp11bfi wnqw tjlfi qDUWl'Ul}l uzwljuw(i Ill oquiwqnttb-UWU 
tnCiUlbUWUjhU W]lllJlllUWqbtn hii.wCiwqCibp h tnb)ufijlqwqw(i ujl211gfih11: 

Q-nuw11Pl1 m JllliUW'lJ!ll uzwquwfi Ill oqmwqn11Mwu b11wuwqub111! 
pwquwqwfi hfi L. LWJfi 4J1pwnmpJmfi hfi u1nwgt1 wpmwuwhuwCiJwfi h114J1Cit-
1m1u: liJil pfiUJqwtJ.wnmu n1mzw4p wz)uwmwfipfibp b(i ljwmwptlht fiwL. uhp 
hwfi11w111hU111l}}JmCimu: btfihLntl hwfipw111hmmpJWCi qJmqwtnCimhuwqwCi lm-
11t11l1 uh)uwCil1qw4wa L. ppupwqwu ljwqli{! pwphLwtJ.htm qwpLnpwqn1JU 111w
hwfi2utp~g· mumuCiwut1ptJ.bt hU qnuwllPP uzwljuwfi L. oqmwqnpWwfi qnJm
~Jlllfi mubg1111 hqwCiwqCihtll!, 11 hwJUl h(i ph11lJ.bt l}llwCig phtllll!lJlllUfihtlfi m 
umwtJ.htlll)JJlllfifihp[!. L. qwuiwptJ.ht bfi humwq qnp<)uwljw(i wnw2wpljm
)JJntfiub11: 

vh11qw.1muu. '.1Jh11uh11w4wu tnfimbump1muubp}1 6 hwtt_npuwu lfimtmu, 
4w11w111 t_ q}1mhuw1. 1111 wuwumUuhpjl )ufiwupl1 pwquw13lttl. wnw2wtJ.n11 h11w
uwqubp ljwfi: '1-11wfigl19 qw)ul{wb-' umwgtt_mu t Ulw11pbp '.IJpqjlljwqwCi t1.111iw
ltl1 qnuwtlP: fiwml1, qmlfin)uqmu hfi qnuw'lJ!ll hwqwpuwfi , hbmuguwfi. 
uzwquwfi L. oqmwqn11Wwu oL.hp[!, wz)uwmwCipwJltCi b"w)uunuifihpl!, ubpb
fiw!ibpl1 1ll UWPI2WlJ.n1m1uubpp mbuwq{!. qpwCig zwhwqnpb-Uw(i qw11ql! L 
WJtfi: 

'-lb112pfi UlwufiwuJwqmu qtlllUW11PP hwqwpuwCi m oqmwqnpb-Uw(i 
wz)uruUlWUpUbill! hhzmwgubpll UlllWlflWqnq WllUlWiltltlbt b(i pwqUwppq Uh
pbfi1uub11. 111mfig mh)ufiltqwqwfi pfimpwqphpl1li L. zwhwqn11Ww!i 4wfinUuh-
11]1Ci limJu111hu b"wunp 111hmp t U1fihfi '.IJbpuhpfihp{! L. t!fil}hwfipwuihu wuwuUw-
111whmpJwtip qpw114.11Illihtt{!: 

Cl-l1U1whbuiwqnuiwqwli wz)uwmwliplih11p WP11Jntlipmu umwgtJ.ht hli 
qnuw11Pll tizwquwfi m oqmw91111b-uwfi linpwqmJCi mbfulintnql1w(ibp L. mbfu
Ci]1ljwljw(i up211gfihp: U1uop. 'hwlipw111hmmp1mlimu qnpb"mu hU wnw2wtJ.np 
UlUUlbum~JmCifibp . n1111(lp 41111wnmu hfi qpmm131wli linpmJ13lihp{! L. hwuht hU 
2nzwt1.1tu1 ~i'ii1JmfipUh11l1 : . 

lih(iuwlm1Umul1 L. qhfiuwqwfiqtt_w<)p W}lUlWiltllll})JWfi obp qnqu}1g 
Uzwljlj_wa L. wnw2w11qqwb" mb)ulintnqpw(i L. obpbCiWJWQUWU ut12ng(il,;.l11! 
hliwpwtJ.111m1IJJlllli hli tnl{bt ut1wj(i «liqpnu111wuwpljmu» qJillI\WUlUU1huwljwu 
w11Ulw1wwqwfi pwg pwctubm}1pwqwu Cwhr11u1wfil1 mnhUwJl1fi 4wpUw111-
pwuvwJl1ti mCimhumpJmumu mwpbljwli wpuiwqphL 3120 m qg(iµwhluumu h 
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520 m 4bfiuwqwuqqwa: lihUuwhmumujl qwnwn12jlg mfimbumpJmfi{! qwpnq 
t uiwpL41ufi umwCiwt 87.107.280 Illlwu. jlulj ljbfiuwqwuqqwatig (np111tu 
6ti1uli 4u11)' 130.000.000 1wwo bqwumui: Cfiqhwfimp hwzqwpljfibpntJ. mfimb
ump_pnli(I qm.ltm1Pl1g qwpn11 t mw11bljwu umwUw1 unui 217.000.000 qpwu 
bljtutlllLUl : 

vowfi. 011l1fiwqub11 hwupwUJ.hmmpJmUmu zwm ljwu: Ulimu t <)wUn
pwfiwt h 6!12m qwquwlJ.b11111h1 qnuw11P'1 hwtt_wpuwli m hbnwguwu. 111wh111w
GtiwU m uzwquwfi . 111w11wpmwfiJntphpp phnfiuwfi. tlin)uwqpuwfi m wpI}Jnt
Ciwi.tbm oqmwqn11<)owU, uhpbCiwJwqwu uti2ngfihpti J!Cimpuwfi m Unpllwt zw
hwqn11<)uwfi w2luwmwu12Uhp1!: 

q.nowll.pl1 6ltlU1 oqmwqn11b"muu tw111t11 U111wuumtu t mfimhump3wfi 
11U11hwfiuq1 t4wummub11!1 wtJ.h1wguwul! L. Unp htnwuqwpfibp t pwgmu hwCi-
11w14hU1lllpJmumu lUllUlWllJlWqWU zwhmpwphp l'.iJDLIJ.hllti qwpqwguwfi hw
UW!l (hwm4w111hu oawfih1l1pub1ljl L. qt11hpl1 wpmwqpntpJwfi): 

U.1u pn1n11 hw11gt11l! qppmu LntuwpwUqwa hfi: 
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1. Q.nuwqpp CizwuwtimpJmun L. hwmtimpJmfiubpn 

I.I. q.mhuqp}l fi2wfiwljm~JDLfil! 

~m1wqn11omJ31wG hhmwqw qwpqwgmUJ! UjWJUwfiwtin111{wb t pntnp 
~huwljJ1 ~wpw11mmGJmpt11I1 wpmwqpmpJwG w6ml. L. fipwug oqmwqnpb
~ill~ mhjulintnqpwfitp)1 ljwmw11t1wqnpbmum{: ~t11pUimtlmpJwG pw11opwg
Uillli qn11amu_ ~ill11w111 11t11 hfi luwrimu opqwGwqwG UjwpwpmwfiJmphpj!: 
~nq umGnq uuli11wpw11 fi1mpt11p {!fiqhwfim11 pwdumu 011qwGwqwti Uj1UflWp
mllluJmpbpj1G pwdJ1G t !!G!Jfimu linm 35%: 

-<.lllfil)W.Jjlfi lljW}IillJlUlWtiJntphpJ! opqwfiwljwfil1 hhm hwuwmhri oqmw
q1~1~omu1! wuhGww111umfiwtlhm hT}Wfiwqfihppg uhqfi t fipwfig UjWpmGwqwa 
uGli11lll11:u11 fiJ1uphJlj1 oqmwq.i111Mwfi q.iipawl.jgp m phpplllmt.lntpJwfi pwpa-
11wguwli hwuw11, i1)1w~wuwGwq ' 2P2llll{w uJ12wtlwJpj! qhqmnmtlwbmpJnt
G!1g u1wztnUjwGhpn wuhfiwuwmihtP Ill mGmhuwUjhu ahnGuuu hT}WfiwlJGh
llltq ut1J11: 

~wG,RwJ}tG UjlllJlw11mwG1mph11I1 oqmwqnpauwG wtlhtwgmuntI o11qw
GmljwG UJ~JIWlllillllUJlllph11I1 GzwfiwljmpJlllUj! llIJUjhU wafulllafij1 WI].PJlllfl 
ln~l]lllU h~numuj1 lljWZWJll! wwgfihtm. Gpw hwmqmpJntGGl:ipJ! \, pntjuhp)1 
~limguw(i UjllljilwfiGt11u pwpt1wtlt1m hwuwp ljWflllTJ. t wtlhtJl zwm utaw
liwi; lrlllm:u114.wa llhu.1wqnmmpJmfifihpl! 4.4wJmU bti . np Juut.ti phppJmtpJwfi 
PlUjl~p~uguw(i h fi}tWUlllU luuumup UJW2wpfih11p tpwguwfi wuhGUltWtl UlJl
llJlllUl]U.h!lll ljwpbl.!1 t hwufit1 hwfipw1}1G L. opqwGwljwfi UJWJlWpmwGJmphpfl 
nwy)mliw1 qmqwljgmuntI. hwmljwUJhu wqnm}1 m .'pnu:pnpfl fiqwmuwup wb
lutuoG]1 OUjm)1uw1 hm11wphpmpJwfi qhUIPmil: 

. ~1111wq1111amp1wti hhmwqw )1fimtGu}l~l1qwgmul! UJwhwti2mu t 1111112 
umwobt lmqmu 111u~muI1 ll!w2w11fitpj1 tpwguwti uwuI1G: u111 jufiqpJ1 tmamuu 
Gwfuwmhumu t wuhG!1g wnw2 opqwfiwqwfi lll.Wlllllptnwu1mphpp pnptp nb
umpuGt1:11, hwmljw~hu q.i1Uwf1p!1. LI1w11dhp oqmwqn11omu: Cw1iwhhtilJ gwG
uw2112wliwnmp1mGlit11mu luu1J1 hmumul1 UJW2WP!! UJWhUjwfihtm hwuwp un-
4.n1iwpwp 1 hw 4.w11htwhnaj1G mwphljwfi mw1.Pu hfi 8-12 m opqwGwljwli 
UJw11w11~wG3mp . lmlJ n,1 2w11whhJ14 gwfipw2112wfiwnmp1111fifihpmu' 4-6 m: 
PwJ~ tuu11J111u_ w3G t . 1111 n; u}1w1ti JllllJl lmwt mn1mu m11umuI1 UJWJm1Gwljm
PJwli G4_wqmu . WJth llJWJUWliGbp UUlhflOht fi11w wfiufiquh2 wop hwuw11: fitu
tn)l, ublj hbljtnwp 4.illJlbtwl111qJ1fi tn}l~Illl opqwfiwljwG UjW}1WllU1WUJ111Jlll Ciz-
4.tuO Lilltlil! wGh11wdh2m t w4_t1wgfiht. llJlUJlrnqj1 wfil!G11ut2 lmTJll ph1111}m~
PJ111Gp pw11opwCiw: 

f!n.tll}l U1hu~ljj1 011qwfiwljw(i UJWJ1WJlU1WGJIUphppg qt!uwtlnJI tnb.qj! 
UjwmljwCimu t q11uw11Pfl.G : q.nUWTJ.Pi! UjwpmGwqmu t pm3uhp}1 hwuw11 wfih-
11Luub2m pnf1111 ufiG11w11w11 GJmphpp· wqnm. '.pnu~n11. 1.Jwt.timu. 1Jwl9]llltu. 
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umqGbqlm1U. bbmUp . !1G2_UJhu fiwh upqpntnwpph11' hpqwp, tiwpqwfihg. pn11. 
14qJ1Cio . ~I1titi . linl11pqhu . qnpwtm h WJtG : 

fl-11Utu1wl1 L. u3mu opqwfiwljwG UjW}1wpmwfi1111php}l oqmwqnpauwup 

1w4wlirnu bfi hnrij1 ~l1qj1qwuhjuwfiI11JwljwG hwmqmpJntfifihpJ!. lipw 2PWJ}lfi 
L 011wJI1u nh'1{11.Wh111!. ipnpwpGmu t hJutll ppt.lmpJWfi 4.6wuwqwp wqqhgm
p.1111 GI! pntJUhpJ1 w6]1 h upJ.ntnopqwfiI1qtiGhp}l. q.itpomfihmpJwfi lfpw: q.nuwq
µ!1 unljn11wljwfi ,1wtliJ1 (20-30 m/hw) qhUIPmu hrut. hfi umGmu I m untupwJpfi 
li.1mpb11. w.111 ptlmil 0.5 m-!19 n,1 UjWl{wu 4w1g}nnu L. uwqfihq}lmu [2]: liJ11utlt
uJ1 p1uG wqmp.1wup h]1L1Gw1l1fi upwgmpJlllfil! ipn:ppwglimu t pmJuhpfl 4.Jlw hn
q]1 1•ptllllflJWG ~tiwuwqwp wqqhgmpJntfil!: flwg}l qi1wfipg . qnUWIJPI! pnlJuh-
11}1 hwuw11 WUJwhn~mu t wojuwppm qwqnt.l tpwgmg}l,1 ufimgmu. npj! fimJfi
UJbu UlljWUUllllU t qJlllllWUlUUlhuwqwG u2wqwpntjuhpfl phppwm1jmp1wfi 
ptU]lO!llUgliwG11: 

Sfimbump1mGmu qnuw1wl! hwuwptimu t ufifiqwpwp fiJmphpfl 2p2w
L4rn111.1ml1 h}1liGwl.jwG 011wq[!: flmJuh11}1 411TJ.li{1g hJutllg 4.hpgt.lwa ufifiqwpwp 
liJmph[ll! {tuJIJ, vtlmli Gwh h1111 umwb hwfi:pwJ}l.fi UJlllpwpmWfiJntphp}lg). qh
pbpl1 l1. gwlipUIJ1}1 hbm 4pqJ1fi umfimu hfi ~hpuw. wGgGmu hfi qnliwlJPp ut2. 
li1111l1g tlhpwqwnGmu hm1 h WJ11utlJuntI pwquwp}lt.l wfiqwu uwutiwqgmu phpp 
urnb11abpnli : 

Cl-ntltU11P)l L. UJlllU 011qwfiwqwG UjWpwpmwfijntphpp qhpj! uhb t hwm-
41mqbu lm1umu114. iurwwm lllll}hpmu. npnfigmu pjl,1 ta pm1uhpfl hwuwp 
1hum ~h1]1 uGfi11wpw11 G1mph11l!: liJqUj}lup (uwGwi.J.wfiq wi.J.wqwJflfi h w4wqw
lj1uljlll.Jl1G) hmthJlmU 011qwfiwqwfi UJwpwpmwfi1111php}l wfiUjJWfiw,1wl}l oq
tnmqn11a111 uni.I qcttl w11 t umwfiwt pwpop h l{wJmfi phflp: 

q.nuw1wl1 uGG11m11w1m1p1mfip h npw41! pwpopwgfihtm hwuwp. WJG 
lizwljm u bu mwpph11 h11wfiwqfih1111t.1.. n1mfi:p uwGpwuwufi zwpw1wt.1.wa hG 
umnpL.: 

l .2. q.nUWIJ.P}l qmmw ljntUI! 

sw114w gGpmg11mu wGwuGwUJwhwtiwfi ~h11uwfihpn.1u ljmmwqi.J.mu t 
uhO ptulitul{llt}}JWUp qnuw11P : 4wjut!w0- wGwumfifihp}l fufiwup}l hqwfiwqpg · 
tuJG 1l1Gmu t ntl1u11. 1.Jlmw2pflq h 2pflq: UGwumfifihp}l UJwhi.J.wb}21! W.fimu t 
UUlllJlWJllli . W}lllU1W4_WJflWJ{lfi \, UUllt}lWWpll.UlWi.J.UlJflWJ}lfi : 

Ubp hwG11wlljbm11tpJlllUlllU. pfiwqWUWJlllljwfi UJWJUWfilibpflg htfihtntl . 
hJ1uCiml.jwGmu IJJ111wump.1mG hfi umwghL uumpwJflfi L. uumpwwpnmw~wJ-
1uu.1I1G t4wh4_wopGbl1Jr 

q.11.1mp.1mfi 111 libG ljbuqwfij1fihpl1 uumpwJ}lfi UJWh4.wb£!fl hhmhJWL hw
uwlj1u11qphJl. 

I) qwlipW!lLUJ]lli ll~ tun11 owbl{ntjpnt.l h gwupw11fl hw6wjuwl.jp qmjuw-
11!1lilll uni!. 
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2) QlllUJ2llllllllJjlti Ju1111 awaljlllJJ)llq L. gwi)pwpll Uilllllf!hpWJ!lllP qmjuw
Jl]llimOnl{. 

3) wUgwOJ2W]IWJllli : 
{} L junjl awaljmjpntJ. gwupwpWJltll uiwhtJ.wbp]! IJ1111wntJ.mu t junznp 

t112t11wtJ.1111 wuwumUGb11l1 :tJh11owGbpmu. npmbq qw nrmzw4ti qiJuwpwfiwq: 
Iu n11 gwoum11lt t1J1w lib111Jw1muu wuwumfillh111! UJWhmu tfi 1.}mpr1 :tJhpuwfib-
11mo , owuwup ' CiwL. junzn11fih111nu: 

lunzn11 :Pt11uwfib111110 fiuiwmw4whw11ow11 t 4.tipwnhL wfiwumGfih11ti 
~Ci~wopw11 UJWhtJ.wo1m. npJ! UIWJuwllwl{nptJ.wo t gwupwpwJjlu fiJmpl1 uwh
uwUwt}lwljmU:ntJ. . qnuw11p]1 hhnwguwll t}lnpp wzjuwwwllpwJpll owjuumuCih-
1ml{ L., 1111 1Jw11w111 t , wGgwupw11 uiwhtJ.wapti qhUJPmu hbzUl t obpbliwJwgliht 
L. wtJ.mnuwmwgUtt wfiwuliwzhllphptig qnuwey'1 hhnwguwfi qnpbt!llpwgl!: 
lHiwum fifit]l]l gwupw11wJ}1Ci UIWhtJ.wapti qhUJPllLU cµ1uwI1J!{! hhnwgfimo bfi 
umwgjmUw11 ljwu onpl11wJ}1fi uhvtuwllh11111.J. L. uwppwtJ.npmU!ihpntJ. : UJu 11hui
pm~ hwtJ.w12tJ.m1 m ljmmwqtJ.m1 qnuweylt pwuwql! 4wjuqwo t oqmwcµ1patJ.n11 
gmunw11l1 mbuwlJl1g L. pwuw4pg (w1umuw4 l}: 

I 
I 

lhlJlllUW/j J 
Ubli wtiwumGh hwnlml wuh11wcttom awu12w1lh nwliwli11. l.Jo./011 

{}nnm Snn~ 

Ulituumlip htuywqqp J!liI}bqhli uti2tili pwj-
Ululipw-

mhutulll! 
u2wt11u- uzwl1w- flnlJlPWJ- mw2hrt 
nnuuhn nm1uhn 

pwjtj_wc) 12w1tJ.1uc) 

Lim[ J-5 4-6 5-6 8-10 3-6 
~l l1 2-4 3-5 3-4 5-6 2-4 
n2tu1up 0.5-1 .0 0.5-1 -- -- --
fiihhU.Jll 5-7 lunt1 -- -- -- --
4..tuplUt[ 1.5-3 2-3 2-3 -- --
Pmt[nri. tumt 1-2 1.5-2 1.5-2 - 1.5-2 

~nuw1wl1 uha t112 umwfiwtm hwuw11 wCih11wcthzm t oqmwqn11at1 
UJWhwU2tJ.11q Lwl.}1J1 gwupw11 L. UIWhUIWCiht qnuweyt1 uzwquwfi Ill ll}Wl11.4wU
uwfi mtjufiu1nq}1wuh111!: 

. J~wtJ.w11w11 pwuw4J1 gwu12wpt1 oqmwqn11an1li'[! uuiwutnmu t ni upwJfi 
qn~wrwl~ _ 1Jmmw4uwfi wtJ.btwguwGI!. WJL fiwL. npw4}1 pw11011wguwfil! L. 
wliwumlifih11J1 juliwu12J1 cµmhJ1ql1hfi}14 uiwJUWufihp}1 pwt1wtJ.uwfil! (mt'u 
w1umuw4 2}: 

illwhwfi21.J.nq pwGw4J1 gwupwp oqmwqi111ahllrn 4000-4500 qq qwp
CiwUlqntpJWOp lit4 ljntlii hwztJ.ntJ. uumpwjpCi Z112WfilllU qnuweyp qmmw4mu{! 
hwuCi111u t 10-12 tn : 
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UJunwwlj 2 

t~tut\p1u11l11)wtiw1Jl1 wqqbgmpJillU{! qnliwilJ!l1 IJmmwquwll L. wqnmp 

whu1ul11! 

Siu 1bl tuli v ntn 

wh wCiuwU w 

ilblj l1ntJ.pli opw
ltwli. ljq 

2 
4 
6 
6 

20 

Ub\j \jn@g ilum
pw]pli zp2wlimil 
ljmmw\jtj_wc) qniI
w /200 o /, m 

6,8 
8,2 
94 
10,4 
12,2 

Uqmnti \jnpmumJ! 
qnuwJU!J! 3.5 

wotiu uiwhutwlib-
u,% 

43 9 
31 2 
124 
12,6 
3,4 

LwtJ.wqntJfi L. 1.uubtiu11.nw11watJ.wa gwuwpwJ).lfi fiJlllfll! hwuwplJ.mu t 
h1.uml14tUJ}lG ljJlllilllll]lWfibil}l 011111.Il{! L. 1.J.h11p(i zhpmjl mnp:p(!, WJUl.llbU qnLlJ.wa 
g1.uuw12w1l1fi Uln11:P1r 1J11mnl1 hwuhuwmmpJwup WJJ}tajmp ump:pfi mup wtJ.hl.P 
pw11011 tnwlinqw4wfi l1wUlqlllpJ11lfi : 4.hptiu zhpmti fltllJl PWJPWJlJ.WO 1 qq 
Ulnp:tJJ! 40-50% junliwtJ.mpJwfi l}hUJPlllU qwpn11 t 4.twfiht 4-6 qq qnuwqpw 
h,1mp. lrnlj a11nm1f 2-J qq: 

5 wun1.upl1 h11wzjuwtJ.1111t1.wo unpuwCih11u oqmwqnpbhlJlu. gwupwp 
)llJLUJllll Uwqm1 qnULUIJ.Pll b[12}1 hwutuwmlllpJWUp . gwupwpp L. uhqll UIWhUIW
GtltuU h1u; 1.1J1u wtj_bLwlimu t bwUWilJW hpqm wuqwu: 

(~uUl wCiwumCiGh11l1 Ulhuwq}l, ljmmwljl{wa qnliwilJ!J1 pwfiw41! qwju
tj_tu D uumJHUJj1Ci 2112wfil1 mhnqmp3mfitig pt111.J.wo t wrumuwq 3-mu: 

l1bG11UluJ1Ut11p hwuw11 gwupw11w1l1fi cTiinm(! junphmtl'l t mpqmu uwfi
JlWgtiht 8-10 uu tp4wpmpJWUp : lfwlipwgqwb cTiinml! iwtJ. t 4.twlimu qhfiqw
Cim ohqn. qm'illl!lPl! 21.nwphtfih111uu )upm t qwputJ.mu. L UIWhUiwfiliwfi (!fipwg
rimu wq111.nl1 L 011qwUwqwfi UJmph1tl1 ljnpmumfihp(! Pili hfi l}1Cimu: liJqtajtu]1 
qnMuiivti· tinqGl1U4. 4J1uwhwumfilllgwa tJ.116wqmu hwtJ.wuwpwiwlfl lltntj_mu t 
11w2u1[1 1hulth11tuj1ti Lt 1wtJ. bwa41.J.mu lli u}1wJfi qmpwCinl{. WJtL. uqwqwnwqw
J[lli bJlhUtj_ LUJlll~llq: 

5 WUIJWJ1Jl hWULUil oqtnwqnpbtJ.1111 mnp:p}1 Uwfip.ntfip(! Ubbmgfimu t qn-
011wpl1 twl! L uiwhuiwfimu wqnLil'[r UwqwJfi gwbpp mnp:}>J! nputhu gwupwp 
oqLiiwq11110lit1iu n~ 111121.n t wuiwhntJ.mu Gnpuwt qnnhl1qphClpq UIWJUwufit11 
4tti11tuu[1Ubp]1 lnuuw11: '1-w li4wml{mu t WJfi qhUJPmil. bpp nputhu gwupwp 
oqUlllll)Jl[lDl{mu t 50%-}19 wtlhll1 )unfiwtJ.mpJWUJ! mdh:q pWJI?WJqWa mnp:p: 
ll,111uJ.lmp 1.nn11.'l>I! Illt~ t 4.twUmu 4tfiqwfi}1uhpti uhql! L. w11wq lJ.h11wlltn)utJ.mu t 
ljt11mJ1 : lfumpptit111nu Ulll[1:p}1 uwfiptJ.wbpf! Uuiwmwqwhwpuwp t awaljbt 
a11nml11 t11mntJ. : 
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4bli1l1ulim mhuwlm 
----------

!un2n(l t112trtutjn11 9-10 8-9 6-8 4-5 1uli1uumli ----
7-8 5-6 4-4.5 2.5-3 
2.25 l.75 1,5 I.0 
1.0 0.9 0,6-0,8 0.4-0,5 

UGwumGGh11l1 wGgwu11wpwJl1G uiwhtJ.wb-11)1 qbuwmu qnuwtlPI! hb
mugGmu lili hln11mhwuwtiw11qntJ. : UJu 11tu.wmu hwtJ.wp\fillJ. m 4mmwl}lJ.nfl 
qmhmwI1 vtuCiw4u 4w:tu~wo t oqmwqnp1YtJ.nr1 2Ph pwuw4)lg ( mb'u wrum
uwy 4 ): U.1uillb11 11 u4wm}1 uitmp t mCibCiwt. n11 h{IIJ.pnhwuwqw11qbp)lg hwuh
LltuUlmpwp uh()' 4[111ummpJmfi bu umwghpnqqwlmu ttl.wgmUJ!. nu111wlmu 211-
2wliwnmpJwup. pCipfiwlmu wfiuuqhwm 4wu J!Ci11'1wUlnulCib1m\f qnpo1111m
~JWUp bI]tutiw4fih11l!: 

liliwumlilihrJl 
mbuwl1litr11 mqqtulmu 2P2LU!iw-

nm wu 
40-50 10-15 
15-20 5-6 

20-25 
2-4 

mli11fiJ1hm1n qnp
ITTlqmflJWUp · Jlliv

liwhnu 
5-10 
0.5-2 

5wunw11I1 :tu1111 ow1Y4mJpntl. wfiwumtitibpl1 uiwhtJ.wb-np qhu.wmu qnu
ru1tpl! tuuwutiwzttivl1g hhnwglimu tu 1.11wppb11 uw41il1zI1 m11w4mn(lubpp tJl1w 
l}wfull_w1Y pmt1l11qb11ubpntJ.: 

Utiwumfifibp)1 gwu12wpwJpfi uiwhtl,wb-pl1 qtuwmu umwgtl,mu t upu1h 
81 'Yo tunCiwtlmpJwup uil1fi11 qnuwllJ' 4wu 81-119 u}lfi[h 87% h wtlbUi tunliwtJ.m
J3JUIUp 2!ll14 qnuwqp: 

Utiywfu wfiwumfifib11}1 UJWh\fwb-p)lg h qnUlllll.PP hwt[wpuwli m hb
nwguwCi hwuw4wpq}1g, mwppbp wfiwumfifit111t ubq)l h qqwfipp opw4wfi up.-
2pu tm11 pt11tJ.wo t rn11Jmuw4 5-mu: 

Uligwupwp qnuw1w[1 tw11 hwztlhlm hwuw11 wfih11wctt2m t q)lmbfiwt 
l}qtulip!1 t... Ubql1 pwtiw4g. }lU[llJ.bU Ciwh wtJ.btwgtJ.nri. 2Pll pwCiwq{!: l111wCipl1 h 
tlbqJ1 pwfitu41! hturnw4wlimu 4w}utJ.wb" t wCiwumCiut11}1 mbuwqpg. uiwhUwti 
u1w3U"1ulifih11)1g , 4h11h11)1 pwCiw4t•g t... npwl.}!19: UCigwupwp qnuw1wpu 2m11 

10 

:tuwnlili1rn wumI16luli11 4wtut[w1Y t wCiwufiwzbfi11)1 h qnUWI\Jl}l uibuw4)lg: 
01Um[1 qpw4wlimpjw Uh2 4W[lbIB t hwfiqlnlJ.bl wCigwupwp qnuwqp)l blJl)l 
Ulw11µbp uii.t1wtCib11}1 (wrumuwl} 6): 

lIJumuwlj 5 
Ubl} wfiwumfiha ubah I., l111wlioh onwltwfi ub9h(i hnw. ho. 

~ 4mi 

UliwumliJl uihmulm Uliq_ 4qwfiv Uhqp Lt ttqwfivlt 
luwnfimnn 

20 35 55 
bnhli11 7 20 27 
!unznp til12hpw1lnr tulituumuJl 4 IO 14 
1\tumntuJ 
.:,nm~ 2 5 7 
linmwnnnn tlwnmt1 5.1 3,1 8,2 
CTO-i~w 111 tunq 4.9 3,1 8,0 
.:.nh 1lh11mli 3,6 3,7 7,3 
n) hnh tlhnmli 3.6 3,7 7.3 
L..nnm11\tuli hwumn tunu 4,0 2.9 6:9 
P1mlnn tunq 4,0 2.9 6,9 
u·nnhu wliywmitwa tunliltnn 2.6 1,8 4.4 
CT il l1 lrn tun6lt nn 0.9 0.6 1.5 
:;lh 5 5 20 
niimu11 2,3 0,8 3,1 

Urymuwlj 6 
llligtUU!llllil qnuwll.P)l up2flli opwqw(i blJll! qw:tutJ.w1Y qhuqwCipfibpp 

mhuw1.il1q h anuwnnh htnwquwfi tmwuwllha .... 

L1bliri1uli~lihp~ U1bmulm t.. 
4nwlill I.. uho 

.\!pJl wt.lh1wgm-
Qliqwuhli~ wli-

ttm\w11p]1 hhmu~Jthuli hqw- ubt1 t1bli- 1nr u1m- U{! tl"b4 ltliliqw-
gwUl"!LUJl qntl"-

lillll1lihp~ 
qwumg . pbp."/c, 

lim hwzt.lnt.I, ltq IUIJP Uh4 4hliqm 
>---- lrn timq , 1.Ju 
lvnJnn t.nnbmmlnn tuCi1uumCi 14-9 
..:.hnn011lm1.1mu 45-55 I0-30 55-85 
f-ltinli1uhnu 45-55 0-10 45-65 

fvnohn I0-6 
nml(tuliw 1J1li ll~L 4-10 0-5 4-15 
Minlituhnu 4-10 0-10 4-20 

. ~lUlJbn 

u·wmnl[ngtu J!lti llllUhtjtUOD 0.17-0.20 0-0.2 0.17-0,40 

U1um uw4 6-m LI gnlJg t mptl,wo 411wfipp t... ubq)l hwuw(l 2PP tuwnlimp-
11111.[ wligwtlpwp qnum1wt1 unmwtJ.n11 twl!: f"lp.wl}wlimu hWI! zwm t tJltimu. 
hwm4WUJbU , U}lp hwGqu1.11t1 ut4muwpwulihp{! I., wligmufibp{! u}uwt bli IJ:lll
ututlnJllJ.lUO tJ1Cimu ljtu LI" tlw11w4)11 h)ltl.wli1pnpJmliCitpl1 pnCil}uwli qhtqpmu 

11 



w(iwuliwzhliphp]1 uwppuwfi L w]umwhwliuwa wlihpwd"hzmmpJmli t wnw-
2wlimu , ]1li ~tqhu liwL. t11p wm.[wJ.ilib11J1 tqpn'.ppffi u]uw111fimpt1m uiwmownnl[ 
1v1 ~1upwlimu l 411wliDl1 hhnwqnuiu, ljwu wnl[w4lihp}1 l[lwJ.iwlilib1111 ~PU! 1bu 
L]1limu: Uligwupw11 qnuw11PJ1li ]uwnlil[mu bli liwL Jwll qn11011fif1wgJ1 m J.iwp
(iwmwli L wl[mntuunglih11}1 4wpngCibpl1 hnuIIIl 2pt11n: 

lllhm11 t hwz1U1 wnfih1. up wfigwupwp qnUWJtPpli 1wlltpg wl[bJ.li 2mp 
wt[b1wg li t111 hwliqhglimu t znzwlltbJ]l mb]ufin1nqpw4wli h mlimhuw4wa 
qdl[tu1m1f1Jllllilib11]1. pwli}1 np wtlb1wlimu t ll!Whwfi211 mw1lllI1mpJmlifib11}1 
liltwmuwup . I1u1u1bu liwL wligwupwp. qnUWitJ!l• lmunqhlipqwgpwJJ1 hwuwp 
u1wqmq!11 2I1li!llf1Jm(ilihJ1J1 ljwnmguwli wfihpwd"hzuimpJmfi t wnw2wfimu: 
Ulituuliwzta12 J1g 411wli11J1 hwt[wuw11w2wl[l lmubJ]lntpJmli11 wuiwhntlhtm hw
uw11 wlihptuctbzm t lipw umu uiwhuiwliht 2lilt npnzwltJ1 uiwpmfo1J.impJntfi : 

1.3. q.nuw11J'p lipqpljwppupwqwfi qwqlintpJntfi(! h 
hwmqmpJmfifitpn 

<l-11uwqp}1 n11wlJn J.iw]ul[wb" t wCiwumfiCibpp uibuw4pg : 
Sw11pb11 mbuw4p qJn111wmCimbuw4wCi 4hliqwfi!Ilibpp gwupwpwJtifi 

qnuw1tpJ1 pj1u]iw4wli 4wqup wfiwll1qfih11]1 pfilimpJwli w1u11mlipub11n pt11l[wo 
hli w1umuw4 7-mu: 

Uiumuw4 7-mu phpl[wo mtlJw1ut11n ljoqlibli mwppbp uzw4wpmJub11J1 
mw4 umgt[m1 ll.lw11w11mwCi;mphJ1!1 2wllt11 h . lmqwqnpompJmlimu ufiliqw11w11 
li.1mphp]1 pw1wfiu[1 hwzt[hpll wzJuwmwlipfib1mtu: 

Uugwunw11 qnuw1w11 pwqJ.iwgwo t ll.lflfiIJ m 211ltlJ 4n.wfippg L ti11bfiJtg 
lib114tu1wgCimu t pwp1111lmll.lhpuJmU hwuw4wpq. np11 lltnlltn]uw4wfi t l!Um 
lttuqumpJwli L ljwmugl[wo11}1: Q.nuw1wl1 ]unCiwt[ntpJlllfil! ljw]ul[wb" t ubqp L 
lt11wG:p}1 u4qpCiw4wCi Junliwl[mpJmfil1g (wJUmuwJ.i 8) : 

lhynwwq 7 
Cl-nuw11Jl h P hlihw~ wfi l.iwQUntJ}Jmfi fi num n liumJ} 1wu 

~~ '111u11mliwlmrn1mli11 pfiwliwfi tuntitullnrn1wti dwuwtiwli . 
lUtlntllh .§. ~ 

:::l :::l 
~mu~mp~ 4wtltmujl opqwlitu- 3 di ~::; [!Ii!']- tutlntijltu- untupfl <.:::l <.:::l c .I:! (P20s) (K20) 4wti Gjmpli \:: c d' 5 htutimp lttuJ!iti .2. a;; 

lvnznfl 
bq2b111u-

0,45 0.14 0.23 0.50 20,3 2,4 77,3 t[np LU-
[huumtiti 

lunuh 0.45 0.20 0,19 0.60 26,0 2,6 72.4 
:Jhm 0.58 0 ,19 0.28 0.53 25 .4 3,3 71.3 

n sh.itunh 0.83 - 0.23 0,67 31.8 3.6 64.6 
Ul19hli11' 0.50 0.15 0,25 0,60 22.0 3,0 75 ,0 
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lliynwwlj 8 
m(i 

83-84 94-95 
76-78 94-95 
67-69 94-95 74-75 
71-72 95-96 78-79 

U1umuw4 9-mu pb11l[wo bfi ]unznp b112bpwt[np wfiwumfifihpti qnuwq
p}1pwliw411h11luiJ1w4wu J.iwqu11: 

.% 

S04 
0,29 0.35 0.13 0,04 

..!,h m 0,58 0,01 0.04 0.13 
Uliqj1 L llqLulipjl 30-45 0.50 0.12 0,45 0,15 0,10 0.08 1tunlim 

Cl-nuwqpmu ulili11w11w11 UJmpbpl1 ll!WPmfiw4mpJmCiCi l!Cil}hwupwUibu 
4w]ul{mo t 4tu11wCiI1ub11l1 4t11Pg h mwmwfil[mu t tWJfi uwhllwufibpmu: 
U1umuw 4 10-mu .Pb11l[wo bCi ]unznp til\2b11wl[np wfiwumfifibppg L JunqbpJtg 
211J14 qnUWIIJlll bwl1 4wqumpJWfi up2l1fi UltlJWtfih]Ij!: 

Ubl[ ll[lUJUlUUtuL1wu ql}uflg 4riwlipjl Lt uhq~ 
HU(itul , l /O 

opqu1(hu4wti li.tmflhp 
tu cinm [!li!']hwlimp 
tuqnm Lu ll nlijnulrw.1flli 
~>OU~>n[l 
lttutlmui 
u tUllUbl[jlnu\ 
l1tuwjlmu 
lituLnfljlntu 
lU UllU h 

Jvn2np tq2bpwtlnri 
wliwumti 

55 

88.5 
11.5 
8.6 

0,40 
0,25 
0.20 
0.45 
0,10 
0,15 
0,12 
1.23 

lliymuwq JO 

lvnq 

5.0 

89,5 
10.5 
5.2 

0.50 
0,35 
0.25 
0.24 
0,10 
0,20 
0.10 
3.36 
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lfnlnml[n11wUJhu qntlw11J!p fim.Jfi iwt.P 011w4wa tw t umwgl[mu uwh 
iutiwumufih11t1 gwupw11wJl1fi UJWhtlwopp 11tuwmu, pwrn G11wfimu 7wm bu 
011qwliw1.twG UJlllflhttl!. nCiqhwfimp wqnUl{! , :pnu:pnpf! L. 4wt1mtU:J:! . pu4 wun
Cil1wlJwJl1Ci wqnut{! h11hp wuqwu 11}1z t. pwu 2PP4 cptUwitpmu: 

"lwhuiwGU:wfi ctwliwfiw4 cµ1U:lll11PI! hfipwp4tlmu t uzwfitu4wllt tlJ.ntlJ.n
)ump.1wfi 4wuitlw(J uhO pwuw4mpJwup opqwfitu4wfi fiJmphp}1 m pmjuhplt 
utili11wmwr111hpp 4nttump hhm L. wnw2ltfi hhppltll' tuqnm)l: Uiumuw4 11-mu 
pbptJ.wo bu gwupw11wJl1li qnutu11Plt9 wqnmp L. opqwfiw4wfi UJmpbpl1 ut12ltfi 
4u11mumfit111f 4tututJ.wo UJWhUJwGuwfi mLnqmpJmfi)lg : 

lmpmumlihp 
2 wli u 6-8 wli u 

20-25 45-50 
25-30 50-60 

tr11b 100 Ul pw11u gwupw11wJltfi cp.1UW11J!mu UJwhuiwuqmu hfi 2lm 011-
qwtiw4wu Ci.111111h11 L. 610 4q wqntn. WUJW 4wupu11JlUhUJWUhLlll9 hhmn ufimu 
hfi 13 Lil 011qwfiw4wfi Ci Jntph11 L. 420 qq wqnm: 

.211p4 qntlw1tpmli J:!U11hwfimp wqnmt1. :Pnu:Pn11J1 L. 4wJ]nnu11 4111m1 um
fih11 qn11ofiw4wumu ~h(i tl1fimu : Uunfi}tw4wJ}lfi wqnmlt 4npmumfibp{! pwg 
wupw11Gbpmu wL'inwCi ZP2tuumu 4tuqumu h(i 10-16, ttu4 tlJ.w4 wupw11uhpmu' 
5-10%: ~L'inwu z112wCimu opqwfiw4wfi 4n11muml1h11l1 J!UflW9P1! qwu11wqhpu 
L. q.ntl1mtpl1 uw4bpL.mwpfi uwngw4hqL. wnw2wCiwtm hhmL.wtipntl qnpotiw-
4wfimu 4n1unuUlfihp zhfi fi4wUlqmu: ~hmhwpwp, qnUWilPI! 211(14 tll16wljmu 
4111mw4tpu L UjtuhUjwfihpu qtnqpmu opqwfiw4wG fiJmphpl1 L. ufiu11w11w11 
UllUllJlb(Ill 4nJllltuUlCihtJU 1121imU bfi utlwqwqntJfilt: 3-4 Wtl}lU UjWhutwCihtlll9 
hbmn uuG11w11w11 fiJmphpl1 UJw1m1.fiw4ntflJlllfil! 211114 L. gwuptupwJJ:lu qnuwq
pnn\ qn110Grn4wumu ill1L.fi1UJUU t . pwjg pwut1 np IllllU ubo UWUJ:! LIHUtlwa 411-
61u4mu qtnGqmu t 211lt4 qnU:tu11PlllU ~ WUJlU tlhp2pfiu uzwuwtiwtlt ~ wtlJ.ntl w11-
1umfiwqhm t . llWu gwuwpwptuJlifit!'. 

Ufiwumfifih11l1 411WUllP.· aj1(iq L. 2PP4 pwqwqpp2fibp}lg pwgp Ujtupm
fiw4mil t ubO llWUW411lflJWUp pw4mhppwfihp (U:h4 qpwUlt uh2 4w U}lfi2u 1-2 
L'il1L1mu pw4tnhpJ1w). u111wtunmhpl1 uhpuh1i. hh1u}1fiUlub1111 6qhp Ill uwqubp: 
5 wuu1u1nuJI1u GJmpmu umJfiUJbu 4wu U:I11.t1mopqwul1quuhp: Oppfiw4J1 hw
liw11. I q mn11.'.l>mil 4w 7-9 ut1Ilmfi pwqmhppw. 011nmmu' 116 u1u . phtlJ.mu' 31 
tltli: 

Q-ntlwltpl~ unqllJlWpWJl Ujlliplllfiw4mu t Uba lllliUW411lflJWUp hhtU:J1tim
Cib11t1 6m. WJU uiwpnqh(i pw4mhpl1wfih1itt. tll1pmufihpl1 L. uu4hp}l qtupqwg
Uwfi hwuw11 pw11bfiutWUUl u112wtlw111 t : '1-11wu11 bp4w11 itwuwfitu4 UJWhUjW-

l 4 

Gnu) l:iG 
1111

tGq 4uGumGw4mp.1muf!. cp.1uw111mtu . hhmwqwJntU hnqmu (oppuw-
·' u~ltllilllUl)l 6mu· ut1Gzh 10 UlW}llt) L. 4Wpllll bli w(iwumlilihpp qw-

ld1 lnuuLUI' t . (i L. u 1. (i . 
4
! uiqpJmJl 11tunliw1. lm4 npnz 11tuwt1m1u w wpq'tw g. 

inu 1 U {r . '11ll\ JW4n\J.11 hbmtuqnmmpJmCiuhpJ:! gmJQ bfi mtlht. n11 tupL.p. pw-
tllll LUG-6titiJ1 . ui:unt1m L. hwtbtm tuqqhgmpJmGltg Ub4 mwp~ hhtnn 4nltl1 
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t~liu!i t.1:t 2 G4wmtlbl bG tnntph114munqp pwgl1tlihp. npnup nlGloq zhCi mwp

,~ itlhl ptuiiu q111~w1tpmtl hqwot1g : Ppntghtlmql1 hwpmg}lll1h11fi }lphllg 4hfium
~1~timp.1mGl! UjWhUJWUlllU hfi 150-160 op. tiu4 Uwuh4wi.lwl1ptfih[lt! UJWh-

Ulwli411t1) h(i 30-72 011: 
lJnunullni1 hwzqwp4fihtll! gm.Jg b(i mqb1. np hhtU:J:ifimfihplt 1wJG mw-

inuMwG bblnLwfipntl w2tuw11hlt p11tu4zmpJmfifi wuhfi mwpp lP umwCintu 
mGtuutitUUjWlllu4tuli Uphpplihtlli 15-20%-1!: 

StUppti1 utuufiwqhmfih11lt 4nr1ut1g 4wmwpqwo pwquwpM hhmwqn-
Ullll ~pnCifib\ljl pfi(impJlllGJ:! gmJg t mwtlm. 011 upfizL. hl1uw cplJntfjntfi zntfihfi 
qnU~IJl.HllU 4WJ!ltU UJW!lWql1muh1llt llzUiWQUtufi WPilJntfiwqhm ut12ngfihp: fiz 
U}W ljtUU tlmwGq t uh114WJWQfintu qnUWll.PI! h1ibp-znpu L. fimJfilm4 qbg wutm 
Ujtuhuiwfih1mg hhum. zUWJWG qpw :Pltql1ljw4wfi L. p}lultwljwli hwm4ntflJ11LU-

tih11[11:tu4wli l}l.ntlJ.nluntflJlllfilih11l1fi : 

1.4 . .2plt4 cplUWJU!P nbntnqltw4wfi h 
mlt4unmpmqwJ}lfi htum4otf}Jntfifihp'(! 

~l>hpliw.1mu ti hwU:wtltpfit1m1u 2PP4 cplUWll.Pfi umwgt[mu t . hpp 4hfi-
11wut1Gbi1[1G tqwlmu.l bu wnwfig gwupw11[1. atrwwt[np hwmw4p tlPw: 'fihq
ptuy1111 humnu4[1 mw4 uiwmpwummt! h(i mtupphp tunpntpJwfi. llllJUntf}JWU. 
h114WlllllJ?jWG u I!UllllllJUw4wu 4m11qtuapl1 UUU1:Pl1tml qnilw11Phwqwppz wn
tlw4uh11 : Unt[w4uhpl1g cp.1U:w11PI! hhnwfimu t wfinfiqhwm Itwu I!fiqhwmmu
fihpmt : 5wti4wgwo hwuwljw11q wztuwmwuplt f}nqwpljhtmg wnw2 wnt[wlj
Gh1rnu.l 1gfimu hfi (Jwtltul.11 15-20%-11 iwtlJ.ntl 2mp: 

Ufiwumuut11l1 UJl1u11 L. 211lt4 ljI]wfipn 6h11Ptutlnp hwmw4}lg L9tlnt1I t 
tunquiljl1 ub2 : (~uUl ll)llllU 411wfiplt lmupf! wuhwqlllUWlllllztutP th mfi}l tPllll[l 
tUt1wq111 pJmG ' 8.10"\\3ftl. wnqwljlt l u hp4w11mpjwfi tlpw: 

"ll1ti11 4quitii:i1! 6b1wwqn11 htumw4lt tl11w t t!fi4umu l.2-1 ,5 u pw11a~mt-
11JmGj1g . pwctwtitlmu t uwufil14uhp}l. n11}lg hbmn ult uwufi 1111 awu1uupJwli m
ctl1 ztinphl1tl 1gt[mu t wntlw4lt ub2. }lll4 ufiwgwal! m1mpqmu t 4hfi11wl1}ll1h1lll 
qb112wtl1111m~J1UUGbtmtl L. l}Wp6JW] L9tlllLU cp.1Ulllltpl1 wnqwJ.tlt ub2: 'fih11PW
t[1111 hwmwljltG 4ullllU qm.lw1tp}1 ufiwgnpqfib[l]! ttltugqmu h(i ubqnq L. Jllll}l6Jllll 
l9tlmU: wntltuljl1 ub2 : Untlwljmu wnw2tufimu t hllqplltuwnfimJlil: UJ11UJhU zw-
1unGtu4 1g4htntl UJ.l1Ci11 L 211)14 411wupJ1 hlnlflllJuwnllmpajl U:w4Wlll}lllljt! pw116-
pwGmU t L U[1lUULUtltuGw4 ubawumu h)u11mumwml1lj <'.ifizmup. DilP. h WUjW-
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Juujmu t wntJ.w4nu.l qnUUITJPP qUJfiqqUiap mt11UJ2UJildJ.~ qbllj}l qmlUJT1PT!fi11m
Ci!1~: 

llnqwqmu qi1UU111.PP ljmuiUJljuwu wnwudliwhUJtnqmpJmfiutp.pg qw}u
qwa ~pqpqwutjuUI!ipqUiljUJfi h nbnp1qflUJ4UJfi hUJmqmpJmlifibp(! l}lmpnju
qmu bfi lWJfi uwhUwufibpnul: liJJ} hUJmqmpJmfifibp.(! punµ112nll hpuuUJqwfi 
qi111anfifibpfi bu. qi1uw1lP[l mtuUJq(!. }unfiwqmpJ'tltfi{!. :t>pwqgpnu ljwqil(!. 
}uuimpJmlil! . 2t11uwum[16wfi(! L. WJlli: 

q.11UW11.P}l hJuumJuwnUmJllll! U[UlJlntUUJqmu t Uba pwuwqmpJUIUp 011-
qwliwljwti L. wuo11qwfiwqwfi u}1wgntpJmCifit11. n1mfig :f>l1q]1qUip}1ut1w4wu 
hwuiljmp.1muut11I! 11bnL.u w!ipwqwpw11 bu mumufiwup114wa: 

q.m.lw1lP]1 hl111pujuwnfim1lajl 4UJt1L.n11 hwmqmp1mli t hwuw11qm u 
ui}1qunm1mutwJl1fi tlj11'.iwlj(!. npI1 ctwuwfiw4 4nl11fl1lw1I1!i hwuUJqwpqbpJ! . 
11lll1UJ:! qmfiqmu bu hwfiqump tlfll'.iwljmU, wfigfimU bu qnuqnqwuuwfi aL.}1 . WJ
upCij;!U 11wnfimu bfi Uj}ltiq. ljUipa11. lm4 zwpctuwfi 1w11qwampJmupg unpl1g 
2pJ1qwfimu tfi . O.hnJ:! pt11t1ntl ht11mltfl hwmqmpJmtiubp: '1w pwgwmpqmu t 
upwfinq. np 11wqwpJ1 tll11'.iUJljmu qnuwllPfl ub2 qmfiqn11 qn111Jlflfib11I! ltLUJUmu 
bfi wqwm 9mpJ!. 111111 L. qpwu mwlflu t mJ1Ltunuip.t1U[UIJl1fi hwmqmpJntCi : UJ11 
utrmgbu(! qw}u4Uia t. qnllU111Plt 2b1uiwumJ11'.iwfi}1g 111 }unfiUJqmp1muI1g ,uwL 
hbUlLUllWllO t : 

b pqUip mwp}1fib1Ifl qpmwpqmufibp{! gmJg tfi mlJ.bt. up nppwu ubo t 
mb11w2wpctJ1 iw111J.wampJmfiJ! L. llJlw hbml..UICiJ:!nlJ. nppwu Itumbuujltl t hnup}1 
tujlWqmpJlllfi(! . Wjlipwu lj1wfiqwa U}1wgmpJlllfiUh[lpg 2Ultn t wqwuiqmu 
2m11. 11111! 4w1m11 t UJqwm 2w11chf.b1 uwuupqubpp ut12L.: bpt qnUUillPll qwuq t 
w nfimu . uw}uo1mp wqwmqwa 2mpf! fibp.acrqmu t ltn1nfl1lubp.i11.J. u}1u~ h hwqb
uw1.11, L. n1mz ctwuwfi wqpg hbmn qi1llw11.PI! hwfiqumwtinu.l t : 

q.nuw11PJ• ntn1nqpwqwfi L. utJ1quntn[lilU[WJ]1Ci hwmqmpJmCiCibttl1 411w 
h!1ufiwqwfimu wq1µnu t junuwqmp1111u(!: 

Qnqtl! qnUWllPlllU lflCimu t UJ.11uq fiJmpb[lll hbm ppu\nuqwfi upUigm
PJWli 0.L.mJ. . U[]1Ut1 uwuupqut11J1 lJ.pw uwqbpbUWJJlU }lWflwfipJ1 aL.nq, L. uwu
ut1ljub11}1 u112L. wqUJU1 mw11wampjmfiutp(! 1.9qmu bu q11wtlfimwgtmu junllw
qmp.1wup: UJuUj}luntJ.. qi1uw11.PJ1 qwqumu WUPllll.2 ht11mlt1! qwpblfl t pwctw
fitt ljwutUJltglJ.Uio L. wqwm uwub11l1. {!Utn npmu, l}llUIUJ:! ppbug ~J1qj14w4wu 
hwmqm131mullb1mtl utwppt111J.mu bfi : 

dwututiUJqwq\19 ntn111qj1UJljwu bl1!.lfiwljwu mbuwqwu 111unJpUbpj1u 
hUJuUJutwmUJutuw ti , bfuum]uUJnum1UJJ1 .'l>J1qJ14w qwu hUJut ljm13 JlltUfibp.I! u bp.ui 
ljwU[qUia bfi mw11pUitmcruwG UJuuil16wfip L. ltn1nl1q m llJlwfig unm114 uwu
u\14ub11J1 hUJilWp b]tUJljWCi U[WpmfiwqlllIJJWUp: 

lm1np11 t4J.1fi11 ll!1~nllq{! . IlJl(! 2112Wl}1Wqqwa t ljWU[wqgllfl 21111 IJWllUlU
pntJ., qnztJ.mu t uwfi11 UlUIJ1PUIL11lcJqwa uwufiJ1q: liJl}utl1uj1 uwuti)1qfibp.p u2w
tiwqw1}1 lll.UllllllfiwqmpJlllUJ! qmiwrtPlIU mwtlrn t 4wutwqgmpJntU L. uwam
gj14mpJmfi : c+nuwtlPl1 qwtiqqwmnu 4n111fli1 hwmljmp JmCiubp.\1 hUJuqbu qw1m 
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wuuiji6LU LI L!· npl1 uu11.J11 l}ltllffi ft[lbG!1g libp.ljUIJUIQUlllli t ltlmwuiwp.µwt:ntOlJ.UIO 
]HUlltUlj lUJK} . UlilllllllUWlJ.btlllJ. tnllillphp UhOlllj:}JUlfi UWUUpqfibp, pfiUiqWUW
p ~UJI 4wtutJtub t 411p1fu1 L. qpUIU Ulltn uwuu114utpl1 uwqbpL.ntJ}lP qntUW[lWJpU 
utarn p iu11i}19 : U.1li uwuut1qutp{!. npnu~ 4wutw4gmpJw!lp wqUJut bu hwpL.wu 
uwuli!i4lit11)1g . bCipU111ljqmu bfi U11pputqp oµbuppfi . bp.p llJlWfig tuw.nt}lJntU(! 

2pti4)1q uto t . WUJ.Ul OUJfijlnt}'lJWfi mctl1 zunphfltl fl2UntU bG hwmUJ4.(!. puq WJfi 

11wulil~lttib11l!. npnup mubu 2PP9 tPnPll fuUllltJlJmfi oqmmu bG pwp&pwGUJt 
uiuljt11Lnqp: '1-pw!inq t pwgwuipqmu UJnqwqut1mtu 211P4 qillUUJ11.P!I zbpmw

Ljll[llllllJL 
4wutw4gtJ.wo 1J.f11'.iw4.mll mwp[lWllllOqwo Uwuuf1qGbp(! zipqmu bu hUJ

l1l1wti!Jtp!1 hbm. )1pw11 4utimu 4.wutwltgn11 21111 hflil11wmwJpU pwqwupnq: 
Slj_Jtul qtuwmu w qwm 2m111~ zlI ubqmuwgfimu ljntnllJlWJpli uwuul14.Gbp(! ub-
4.i! Ll.IJUU!lg . lUJl ljUJilllll t qtnfitlbt UWUU!Iqfibpti fuUpbpll UlI£L. UbflUqUlO tll16W
qmU : lJwutiJ1411 u)12m4l! U[WJilflwljm1 wuntp ltwutw4.gm1 2Pll fummpJilllll! 
unut t 1111UJ UJ.11uq uJ12mljJ1 fumntpJWUI!: U111Uj}lul1 tlltl'.iUJqmu uwuupqfibp11 zbfi 

, ttipwp44mu U11pl1ubqf1 011tfipl1u . lm4. qi1Uw11.Pl1 qwfiqqwol! lP mGbGmu ubaj1-
'~tlimwg\mu llwmqmpJlllU: 

1.5. Q.miWTIPP ubajlubuuiwgtinu hUJmqmpJntlifibpl! 

.2i1[14 qnutu1lP\1 hwlJ.Uipuwu . l}lnluwllJlliwu L. utrnhutwliuwG hwuw-
4m11q\1 lUJlllJlll Ciwt[bllllll):ljlllGU I12bgum1 qt}uUiqll}l U[WUll'.iwnfibp]lg ublt!! qpUI 

' ut1111ublimwg]mli wuqwJmfimpJmfiu t . w1u11upu wnwuapll l}lm1bp]l zt11mw
q11111huti hwmqmpJlllU!!: 

"lwhutwuuwu !!Upwgpmu )un2np tll12t11wtlnp wGwumufitpI1 211114 qn
UU111PI! zh11UlwtJ.n11t.1.mu t , UlllW2U19llt1ntl uumqwap (mfll1u), ufl2flfi (4.n1w2mp. 
UitJ.btJ1 funtiUitJ. zl:ipm) L. tJ.bpL.ti 2b11mb11 (211P. bpbu bu b1umu 4.11UJfi!!l•. ltb11f1 L. 
gUiupU111l1 ut!1li11 uwuCiJ14ubpl!) , (!UUl npmu, qbppfi 2t11m{! utwhutwuilUJG (!fi
pwgpmu l1111UJfimu m Uiupwumu t. ljb11L.wqw1mu t : liJqUj}lul1 qnliwJlPI! J11!d
qwp t pwpaqmu h oqmwqi111oqmu: UJ11 pbpntpJntfil! 4tp.wgub1m hw!lw[l 
211!14 qnuwllPI! u\1Gi L. wupw11 nu1w11ltblI! bllpw}lqmu bfi uzwljuwu mwppbp 
11}1uwu\1qwqwu :Pl11 utpb.pmu . lj bumpnuw}umJU qwmf1zutpmu. UUJUtPl utpntU 
L WJt ubjututil1ljmqwfi lil12ngub11f1 oqumpJWUp: UwqwJU WJI} Ubfuwupquubp{! 
lhnL.u qwutUiphLWC}llJIOqwo l bll . WpUlWl}}UlllWqUJUntpjntfil! l}lnpp t , zwhUJ
lll!lcJUJljlUU hmuUJtlunpJlllUt!' gUiop, zwhwqnpomU{!' pwGq: 

lTwp11l1i. qwmurnut11l1 zwluuqnpouwfi l}lnp6(! gm1g t mwttm. n11 junznp 
quuwqpwupwpub111nu hbnwll4UillUIJl1G t wugUJUPUJil qnuwqp(! i.!J.m1bpntl mb
ttLmlm}ubtm pllw4wfi b11wGwlj11 : llJfl llbU.Wmu ufiwgwo 4.n1w2m111! tQfintu bG 
11lirµnlij1~ !1 t.1b2 . puq wJtintltbuiL. UJllUutntl u11mu qwu mpwqmnpw1}1u l}ln}um11-
llluu\12ngutJ. mbqwlftn]umu 11m2m: Uupw1mni 1Hi111muo uuutqwopt! L. 4t11L.u 
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hbnwgCimu bu llll11uqumpwjpu pwp6]1llibp}1 L wqlllmpnJulllllPWu}l211glibp}1 

oqlim~ JWUP: 
lunzn11 b112bpwqnp wCiwumlilibpp qnuweyli mlilt ipnp11 )ul.llmpJmG h 

t.lnmwqnpwUJbU h}luq wuqwu ZWUl 4n1n}u11ihp. mumti zhplllwqn11qmU t qwCi
fJ.Wll . pw(i )unqp(i~ : 2-3 WUpu UJWhUjWUbtlll9 hhtnn )unq}!. qmiWI}J!}l qnJWgWO 
CiuuuJ.wbpl1 )uuunpJmCi(! lJ.wqt.lnui t 1060-1080 lJ.q/0:

3
• tunCiwqmpJmCitf 78-

82%. Imlt )unznp b112hpwqnp wCiwumCiCihpp qnuweyP, liumqwb-p]1 )ummJlJlll
li1f 1036-1042 4q/0:3

. )unGwqmJlJntCiI!' 83-86%: lffiwgwb- qnJw211}1 )unuwqm
JlJllLUI! 4w)uqwb t qnUW11J!W2ItP U\IQJ!CiwltwCi UJW[llllUW\tlllJlJlllfi}1g h LJ.wq
t.lmu t 94-98%: 

q.nuwey]1 )unCiwqmpjwCi p2bgmunq zhpmwqnpuwCi ltCimbuulitlmpJlll-

Cit! 4lllJmt4 t12umu t: 
t>upCiwtmu ltwuw4wpqbp L. cp1uU1IlJ!I! puwltwCi liwuwuiwphnq :Prwlt-

gl1wubrllt pwchuCihtm qnuweywupwplibp liw)uwqbhtm ctwuwCiw14 zwm ltw-
11w111 t qp.uituw1 hluumJuwnCin11111Citpp ultC!J!CiwlJ.wCi tt lJlM zbpmwi.tnrmuut-
1111 <twuwuwtm. pwul1 n11 WJll uiwpwubm11hpJ! npnzmu bli ipwlJ.wliwJl1Ci hw
t.lwltw11qbp mutguq wmJ.w4Cib1uuu qnuw1tp]1 lJ.mmwltuwli ctwuwuwltl! L. qml
w11pwupw111nu qm.'imey]1 uiwhUJwCiilwli ctwuqbmJ!: 

1.6. Cl-nUUJitP}l :J>pqpl[wub)uwCipl[wlJ.wCi 
hwm qntp Jntlifibp]! 

q.m.'iweyjl qwfiqqwbp ~]1qpltwlJ.wli tl}l.owlm npnzqmu t upw )unCiwqm
]:}JWU L. )ullllllJlJWli wum]1owfinq: lunfiwqmpJmCil1g hCi lJ.w)uqwb qnuwllJ!ll ub
)uwfil14w4wu. nbntnqI1wlJ.wCi L. ubqpubumwg!mCi hwmlJ.mpJmCiGbpl! : 

~b11uw.1mu 4wu hwuwtJ11uuu umwgtlllil qnuw1wl1 hwpwphpwlJ.wU 
lun!itutlmp.1muf! ipnipn)uljmu t 74-99% h qw)uqwb t qnuw.IJJ!}l hwqwpuwu 
t11wuw4}1g . 4bu11wu]1ut11I1u mpqwo lJ.bpbpl1 mhuwltl1g, pwuwlJ.l1g . 4buqwCip
Cihpl1 gbaj1g m hwuwlJ.l1g . oqmwcp1pbqnq gwilpwpp mbuwlJ.pg . pwCiwlttig m 
uqQJ!liwltwu )unuwqmpJmfipg, qnuwtlPP hM£lllhhnwguwu ctwuwCiwlJ. wqb-

1wgljn11 2Pll pwCiwltl1g L WJtCi : 
'4.. v . "llrnubunq}l hbmwqnmntpJmGCihpl! gmJg hfi mtJ.bt. 1111 ilbq_ll . 

4IJwlipl1h1u1wfig )uwnum111}}1 )unCiwqntJlJUICi l\pw wubuwubb wqqbgntpJntliG 
mlihgbi hu lJ.bu11wul1Cib11}1 mbuwlJ.l! L. hwuwltl! (wrumuwlJ. 12). P,ulJ. qnilw11plt 
)umm]:}.JWfi ipnipn)untJlJWU 4J1w· ubquqwcnnpJwfi wumP,liw(il! (wrumuwlJ. 13): 

Ci-UUWllJ!jl lih)utuul1ltwlJ.wli hwmlJ.ntpJntUubpl! hl11.rnw4wumu pfimpw
q11qmli bu zipuwCi qnpow411gfibpnq L. ltL42n11w4wlintf)JWfi m ilwuCi~lJ.Ub11l1 
4gn1u1uwu mhuwlJ.w11wp mctbpnq: 
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UiumuwfJ 12 
fl.11121111 t112t11wtln11 wliwumlilibplt qnuwllJ!p tunGmqmpjwu 

tputrn.J.tuorn ~Jmlip lJ.bU!}wCi]11ibp}1 mbuwlJ..ltg m hwuw4pg . 4 bpwtu11lwCi 
1wnnwbhn mbuwllha m uwl 

- funfiwllme mfin,% 
l1h[if1LUtint lihpwlmp- 4hpw41!P· 

4qwlip~ h 
qqwlip~ ub.qjl hw- .c. 

LllLUUllll! 1.huti mh- uwti ow- § ~ u utqp 
1, hwumlm umlm qwpqwq(! pwpbpm- g. .c tuwn-pjntlil! ""' .:::r limpqp 

---·~-

.!..n11p. t!pli2_ L 3 utmuti-
~wtfiwtlnp 0,53 

1.uliulil1mli nwnm 
84.6 95.0 91,3 

-· 
..:,np~ · 3-6 lUUU. 

l.1tUtiLU}, htu- 1.44 84,0 94.8 88,5 
1 uwl1q . l!bn " 

llr1ulllfllLI2. 6-12 LUU- utitnu , 2.07 83,5 95 ,0 87 ,2 
ublnuti ltumtu<1 . libn. .. 

U"tulllfllLIZ' 12-24 llLUtiW~, 1.28 81.9 94,5 87,5 
lUL'iuhliLUU DntUlU .. 

l 1m(hp' I!Utn 2-pq 
lllUtiW}ntJ. 0,84 83 .0 94,2 89,I 

]lUllLll.lUOhlUlh .. 
l.1nulin tumnnll " 1.61 81.2 94,8 86,4 
'Unqlin uh mu ml " 1,44 82,5 95,0 87.6 --·-

Li m[hp 5 unu11bl1tuti 
uulluliqmpm 

1.10 81,5 94,9 88,5 Gt'ihnw1hti .. 
--·~nqtip " hfimti(iu!ltl 1.49 82 .0 95 ,0 87.2 

lim[h11 6 uHupbl1tuli 
uunuliqwpm 

lWtfiwtl.np 1,9 83 .7 95 ,0 87 ,9 tu1hunw1hli 

llrijmuwlj 13 
_____'.±mhu11pJ1 tummp1wfi tl'lntlmfum131mu11 IJwlutlwo uhnuuwfi uum1J)]lg 

q. nli LU l'J.P J1 C).nt.iLUqpp Jumm01m!in. liu/u3 

PLUflLU!]- luntitut[m- lUl\lUlII Wlibtnt 
qptiwu~qLU- UUlWUlpl1wqwfi Ub!J.UUWli 

(lntpJ11L[if1 flJntli~ ,'Y,, qhuwmu 
ljwti ubquwli nhummu. lJ"lw 

l}hmnmu 1.15 3,45 5,80 I l,5 
~qwlip 84.4 976 993 978 980 981 982 

li11tu!iv 82 .0 934 987 951 956 965 976 
Jlbtp 79 .0 875 990 900 925 953 972 

76 ,0 761 951 767 784 801 913 
liflLUUJ.) 82.3 662 958 688 716 746 867 
il 11nu1 79.0 582 889 588 608 637 742 

76,5 547 822 534 572 612 678 
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Ct.Pliwfi qn]law411gfihpl1 h 4UJ.illlJ.W4wfimpJwfi m ljgnllllliwfi mhuw4w-
11w11 nu.tt11l1 iU1w wlihfiwliha wqqhgmpJmfili mfiI1 qnliwqpp funliwll_mpJmli1_1: 
4wtm~wa gwlipwpp mbuw411g h zipliwfi uw4tphmjppg, tunzn11 h112tpwll_np 
wCiwumfilih11t1 qnuw11PJ1 zipuwfi qnpow4pgfi pp wnwtlh1wqnlJfi wpctbpfi t t!li-
1}.Jnumu tunfiwt.jm13JWU 60-75% -p uwhUwlifihpmli. tm4 4UJ.~nqw4wGmpJwfi 
mbuw4w11wp md1f 74-83%-11 uwhliwfifih}lillU : Q.nuw1wfl WJfi funuwt.jm13Jm
lig. ll!l[l ctwliwfiw4 ziJlliwfi qnpawljpgfihpt! ljWU 4UJ.iIIJ\W4wfilllf}JWfi Ill 

4gn1u1uwfi mhuw4w11wp mdhpli l!fiI}lnfimu hfi Jt11tfig wnwtlh1wqmJli wpdb
pJl, wfiljwfitlht t 411}1mp4wljwfi funfiwll_mpJmfi h tWJfi 4flpwnmpJntfi t umw
ghL qpw4wfimpJwfi lih2 (3 , 4. 5]: 

Sw11php zipuwfi uwljt11WitJpfihpp h gwuwpwJllfi UJntflhpp hwuwr1 
zl}lliwfi qnpaw4gl1 h 4llll.IlilW4wfimpJwfi mhuw4wpw11 mdp wnwll_btwqmJfi 
utomp,1mfifihpf! pbpll_mu ta WI1.Jmuw4 14 h 15-nuI: UJumhrt uipll_wo bli liwt.. 
tunliw~mpJWU (411Im1p4w4wfi) hwUWUJ.Wtnwutuwfi tlMmpJmlilibpf!: 

U1umuw4fihp]1g bpwnu t . n11 uliwgJWL hwll_wuwp UJ.WJUwfifihpmu 
011nmw.1l1li gwuvw1mtl qnuwqpp wnwll_btwqntJli zl}luwa qn11ow4Jtgl! pn11111 
uw4hphIHJpfihp}1 filjwmuwup l}lnpp t. vwfi uu1p:jJw,1pu h phipp gwupw1mtl 
quuwrtppfip: cipuwfi qnpow4gp wnwll_h1wqn1Jfi lihompJmfifi ti hwJm t qw1lm 
unom l}lw.1mI111huwuui. wfi4wfu g1uupwpp mbutuljpg. pwgwnmpJwlip ' mnp
:PI1g : 

Ctpthuti 
uw4h-

[!LnlJfl[! 

lfln11u1tuui 
Phurnli 
Un6p 

lnunlih 
~plip-

WllUUtn 

ll!ymuwlj 14 
q..nliwltpl1 uwhvfl wnwll_htwqntJfi zl}luwa qnpaw1II1gp (f) L 

lJ11I1mfl4w4wfi funfiwll_mpJmfit! (W11~ ) 

tumn11 h119h11wtln11 wtiwumfillhnh unuwno 
wmuug ~qmnwJpti mnri:t>wJpli gwu-

(JlUU~tunh QWUIWnntl mu rm~ Jlhtflp gwupwpmJ. 

f W41.,% f W4p,% f W4p,% F W4,,,'X, 

0.90 64.4 0,67 71.4 1,06 58.2 0,82 69,8 
1.04 67 .6 0.68 73.4 l,23 74.4 0.89 70.7 
1.20 60.4 0,77 72.8 1.14 73.4 1.06 69.6 
1.09 60 ,6 0,72 70.7 1.09 74.0 0.93 71 ,I 

-- -- 0.58 75,0 -- -- 0,6 1 76,2 

Cipuwfi qi111ow4gl1 tlJ!w tw4wfi wqqbgmpJmfi hu Pllfllimu uwh oq
mwqn11oll_m1 gwupw11l1 pwfiw41! h npw41!: q..nuwrwmu 011nmwJI1fi gwuvw11I1 
uiw1m1Ciw4mpJlllU(! uMwgGbp1\l_. zipuwfi qnpaw411g1.1 ipnppwfimu t: Y.mm1-
ll_wo 1)1111mwJl1G gwupw1mtl qi1uwqpp uwhpl1 zipuwfi qi1p0w4pgt!, 4wfull_wo 
2l}luwa liw4h11wnwf1g, 10-20% -114 ipnpp t. pwfi i 4lllp\l_wo OJinmntl q.nuw11-
Pl1liE: 
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Uwh12l1 zipuwfi qnp6w4gp tlJ1w Cizwfiw4wUi wqqhgmpJmfi bfi pnqfimu 
uw4h11um.1pl1 n11w4p h tun1rrµupn11I}lllj)Jntfifibp(! : 

q.nuw11pl1 ill tuwt.il1g h 411amwt.imw.1Jtli uw4tpWitJflltg t.iwtutlwo' tiUJ.i ll-
11w1IwGmp.1wG mhuw4w11w11 ntdt! l}lnl}lnfull_mtl t: UJUUJ.hu . 4UJ.iIIJ\W4wfim
P.JlUU uit.uwt.iw11w11 mdfi 1111 wuhfiwlJlnpp utontf}Jntfifi t (!Uqmfimu UJ.lllJ.UJ.W
mli p[1pta111 h \l_JtU!lll![WUUlll hbut zi!il{htlm: Q.nuweyp 4UJ.i llI1.W4wfimpjtufi tlJllU 
l w4wa wq11hgmpJmfi mfip fiwh gwupwpwJpfi fiJlllfl(! : Unwll_t1wqntJfi IIUJ.in-
11wl1wfimp.1mfi mliI1 uin11:Pw.1pfi gwupwpnl{ qnuweyt!: 

litfihtntl pwquwpI1tl ipnpohppg 4wpbllt t wubt. np IIUJ.l.lllJ.W4wfimpJWli 
tnbutulJtU]lWJl map qtfutU\l_llJlWUJ.hU t.iwful{wa t qnUWrtPfl UWUUlUUll{tUantpJOl
fil tq Li uw4b11wnJp!1 uzwt.iuwli uwppntflJntfipg : 

U Ggwti11w11 q.nuw1wfi (4qwfiplt m uhqp fuwnlimpq) mCiI1 88-90% fun
uLut.jmp.1mu . npu mfi)l pwll_w4wfiWiWtP hnuhijUUflJlltfi , hhzUllllflJWUJ! t pwpo
t.j111 ti tinp]IJWJJ1G l}lutum1111wu]12ngltfi h 4wphlll t UlllllUib11fl oqfintpJtuUp fum1n
~wl11u2 mtmtJ ti11tr 

U.11m1u1111mpJWCi ll!WJUWGfihillllU wliwufiwzhCipp Uwpptlwu. 4pt)p 
l~tugtiwli . wt.jmntuunglih11l1g 2l1P hnupp dwuwfiwl} qnliwrtPfl funCiwl{mpJntfiJ.l 
pwpopwlimu t h hwuGmu 90-92% -fl : Qpli wl{htwgmlil! gwfi4wij1 it . npnl{hh
ml, tlmm1utimu t li!141m41}1uwfi wfiwufiwzbfipntU, UbowlintU hfi i!infuwqpw-
4wti otu[uut1111. t1fi~uitu fiwh qnuwrwwupwpp awll_wm: 

l 111wGnl1 L ubqJ1 hhm uflfi i L. fibpphmu phpl{wa tunfiwl{mpJwfi uwh
UtuliGt11rnu 2m11 tuwnlibtlm mhq[1 t mfihfimu 2PP4 qnuwqpp awll_wllt uhbw
gmti hbu1h.1wt op]1Citu l_lUtPlllflJWUp. 

quuw1i.pJ1 Iunuwll_mp.1mfip (%) 90 92 94 95 96 97 98, 
qnt\w11P)I OtuljLULf.1 (%) 100 125 167 200 250 333 500: 
hmGwt[mpJwG pwpo11wguwfi hhm upwuf1Ci 2PP4 qnillllflJlp fummpJm-

Lip tf1111211wlimu t (tn li'u w1umuw4 16): 
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lJiu11wwlj 16 
Q11 

<+nutulJJlti Ulh· /ti 
utut1[1 L liumzf! uti2tiu wmuilb.ttu· ufl2tiu 

1[hp9Uhtm Ulhrm mCi 
4mU1. 
wlipw11111li 94.6 88,5 91.4 1005 1030 1020 
um w mu 95.l 91.7 93 .9 990 1025 1010 
lunqjL 
wupwimtli 94,l 86.7 91.l 1000 J 035 1020 
wn w mu 95.2 90.8 93.3 995 1030 1015 

. U1umuw4 17-mu pt11qw() b!i tunzn11 h112hpwqnp wfiwumUCihpp wU
gwuprn11 qnuw1wJ1hwm\.tm})Jmtilitpg' 1.twtutJwC> tun!iwqnt}}Jlll!ipg: 

liIJJlllUWlj J 7 
Uli lQWtlDWll UllUWnI!h hwml llllHlllLICih1111 

!unlilUlJ.lllflJnL- !uUlnlflJnlli[I, Ui.uuli!tltlihpp llliwum!tlt uw- Sb.Il.w2wpdp 

!i[l .'Yc, lJtj/ u:' up2f1Ci ~w1tiub.p[1 , 0-mg!tltmflJnLli[!. uwMwtiwJJlli 

uu vtlfu2 iwptJ.wO-mflJOl-
lin . l.../t1 2 

86 989 0.541 4.25 140 
87 990 0.530 3.00 100 
88 991 0,500 2.50 70 
89 992 0.483 2.00 45 
90 993 0.490 1.75 27 
91 995 0.487 1.50 18 
92 996 0.484 1.30 II 
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Ll_1uu1t:iu . tunz1111 t112h11w1Jn11 w!iwum!Hibpp qnuwrwG m!ip tPDPP mbuw\J.w· 

ptU JI 1u1m. pw!i tunql1lif!: 3 
Iunql1 qnuw1wt1 tuwm}}Jmfig w!ig!inui t l 000 4q1u -pg. pult \J.nqp!ig' 

<JinpjL t 1111wG}1g: lvnq}1 qnuwlJPp u.i}lGI} uwu!i m!ip tinm 1120-1180 \J.q/U
3 

Jmnn1 p_pnli . lmlt 411q}1 qnuwqpg' 1050-10904q/u
3
: 

Iunq}1 qnuw1wt! :j>pw\.tgl1w!ihpp t zhpmwqnpqmu wqh!P wpwq. 11wO 
lj11tjl1li1r .quu1wtlll14wltw!i qnuwrwwhwqw11 up2ng!ih11P. zwhwqnpauwfi ctw
uwli<u4 WJll uiw.iuwfiGh11fi wGhpwcthzm t hwztlP wn!iht: 

C!-nUWtlPWlipWJll! hhrpulJ. qnUWlJPlllJ tQCihlnt ctwuw!iw\t uzmw\.twfi zhp· 
um1tJu11uwfi U!Jmgturr tuwtumqmu t. mum}1 qnuwrwP. pGw\J.wli tun!iwtl_wqp\t
utuli 11tu.wmu wfihl1wctbzm t m!ihliwt GqwqwqntJCil! hp\J.m qnuwqpwlipwp. 6-
7 wuuqw }!lipwg11mli 111wh111w!iuw!i hwzqnq: llJI} qhuwmu qp.w!igpg ub4mu 
q11uw1wl! liuwmu L tu11UwtJwqp4qmu t. lmlt UJntuU' wJq (!Ci}lwgpmu igqmu t : 

fl-nuw1wl1 p1111111 pqw111.tqwa hwm\.tmpJmCiCihpCi wlihpwcthzm t hwz4.P 
1unlibt quuw1wwhwtlw11 u}is:mglihpp L. qnuwqpwupwp!ibpp zwhwqnpauw!i. 
\1U~u1bu tiwL. h!n111wtltl1lJ.w4.wG 1.i. 111CiL.uwmp\J.w4wG hwuw4wpqhpp Owtuw· 

qotl1uU chuliwGw4: 

1.7 . .2bpuwump6wlip wqqbgmpJnt!il! qnuwrwti 
nhntnqliw\J.wCi, mp\J.unm1unqwJpCi t.. 

~p.qp4wubtuwlip\.tw\J.wli hww\J.mpJmli!ibp}l qpw 

ll·llUW!lP}l :}>l1ql14wobtuwlil1\.tw\.tw!i hwm\.tnt}ljntli!ihpll l\PW Ube) wqqh
gmp_1mli t }}lllllillLU 2t11uwum}16w!i(!: UGpw11b!i111wum 41PtiwJw4wli lllWJ· 
utulilibtmtu tuztuwmbtin hwUWJl ut11bGwCibpp }!liUlplll}}JWCi u CiwfuwqauwG 
tlmtlwliwlJ. 4w11w111 t hwzil]1 wn!iht GwL. 2tpuwump6wlil1 wqqbgm}}Jllllil! qn
li tu11p[1 lnum\tlll}}.Jllllilibp}1 t}lmpntum}}JWCi tlPw: DtumliUwuppntpJm!iCihpl! 
LJlllJ ~J l1li tntlhl. up qntl!1 lJ.nJW2llll1\! uwnlmu t 270.15 4 2h11uwuml16wGl1 r}hUJ
pmtl . q11.iw21tli hbm qnuw11J!l1 tuwn!imlll}lf 270.92 4 2tpuwump6wO}l qb111-
pmli . u1t1li11uwuf!· 271.9 4 11tuwmu: 90%-pg pwp&p funCiwqmpJWUp 2PP\t qn
uw1wl! qnliw1wwupw11111u uwn2mu t 270 4-p!i tinui 2tpuwump6w!ip qhUJ
pmu : 5wupw11wJj1Ci qnuw1wli mhuw4wpwp 2tpuwmw}Ulllnt}}Jm!i(!, 4w]:u
qmb" G.11w ll1W[l11lliw4wo ~ll]l CiJIU}lhJ1}19, t}lnt}lnfuqmu t 0.77-pg tip!i2u 0.41 
L12/4qlL !!UUI llJllllU , 2bpUWU1Wpill1lll}}JWli ubawgmli(! 4w1114_wc) t illP Gjnt})h-

11]1 u1wpmuw4mp_rtuG Gl/.wquwG bbm: 
liJ11muut1li 011[1 1:1t11uwumt16w!il1 Ciqwquw!i qbu.wmu qnuw1wrr uwn~mu 

t. /tt1urnli uw1.tt11Lm.1plilii1l1 411w . npp 111wm6wnnq 2wpqqmu bu qmtuw1un1q 
m pwpanq tlbutliwlit11l1 uwub111f hwm4w111bu SU'U mbuwltti }lhl! ttintuw11-
1ili2fit11J1 pli111l~!ibp1.1. 4ll1J1qmu t zil.PwCi, WJ114_mu t ttb\.tmpw2wpctpil!: .2b110-
~uu_i}1nwlil1 tiqwquwli hhU1L.wCipnq mbt1wzwpctp qnpaw\J.}lg(! \.tUlpnl\.t ubbul
limu t !.. w1111bfi 267 '-1 2tpuwump6wGl1 qbu.wmu hwu!imu 30-32 -p: Sbqw-
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zw11ctt1 ub<} qnp0-w4gl1 wn4wJmpJwfi qbu.wmu qnuwrwl! wml.w4fibpnni uwn
i lllU t, L. wtJ.b1J1 hw6rntuw411bfi11wnumu qpwpwJ]lfi qbuwbpp: 

b11p 2112w4w u}12witwJ11]1 2t11uwuUI}16wfi{! 250 4 t. WUIW qnuwqpp 
266-267 4 u4qpuw4wli 2t11uwump6wu}1 11tuwmu lllllll_UIWUlb liwqb11Lntjp]1 
tllnu uwn,1mu t 24. l 0

2 
4 hbum: Cp2wUiwm)l 2tpuwum]16wfi]l hbmwqw 

li4wquwfi hbmLmfi11114 UWilibll! l! l WU!llll t h)lUibppntliq opbfi12n4 h 226-228 4: 
2t11uwuUI}16wfi}111tuwmu 4wqumu 270-300 4: 

Qbpuwum}16wfiwJ}1fi qnp<}nfil! twqwfi wqqbgmpJmfi t pnrifimu qnu
WllJ!]l nbn1nqJ1wqwfi . ub11!1Ubfimwgpnu l.. rn]lqunm1mUIWJ]lfi hwUI4mpJmfifib-
11l1 411w: 

Cum '11 . P. d'L1wqntUi h U. "4.. 4pntUibfipfi]l m4Jw1fibp}1, qnuwqp}1 l1lu1-
J1Htuwnfinq111I1 2tpuwumpnwfi}1 pw11011wgnui[! mwfimu t llllWUUI]14w4wu 
UluDmgI14mpJwfi l.. mb11wzwpct}1 uwhUwfiwJ]lfi qpuwqpmp1wu t]1nppwguwfi : 
U111 obO-mf!Jlnfifib11u 4m1m14 t]1111211wlimu bfi 2t11uwurnp6wfil1 273-303 4 
uwhUwUfih11mo t]lnt]1ntu4hu1u: Q..nuw1wp tunuw4111p1wfi utawgmlin4 2t11u
wumt16wfiJ1 wqqbgntpJmfip nbnp1ql1wqwfi hwmqmp1mufihpp tIPw t]1n12pw
fimu t : ()-nu1mw]1 qwfiq4w<}J1 mwpwowqwfi umpmqm111111uJp iiwfiq4btJ! 2bp
u1uuUI}16wli]1 Ub<}wguwfi OWUtufiWq llllW4Wfi t wqqmu }ullflll4W4wzwpb}UUU 
L. wn4w4fib11111u zw11ctuwfi h}lflpw4tlilJw4wfi q]luwqpntpJwfi t]1nppwguwti 
tll1w : q-n110-uw4wfimu 11w tuUiwgmg4mu t fipwfim./. np wfiwuuwzblip}1 fih11-
umu qmti4m1 wn4tu4lib111! qn11<}mu bfi wtlbt11 hmuwu1.12wfi qpuplifib1111, hwUI-
4wllJbU ounwtip: 

Iu1untim1111[1 2t11uwum}16wti}1 p2bgmup fimJfiuibu l.1.116wmmu t qnuw11-
pJ1 ub11I1ubuUiwg}mfi hwmqmp1mfifib11p. lrn4 273 4 -pg gwO-p 2tpuwurnl16w
li]111tuwmu ub11.!1ubfimwgj1wli pwgwlJwJmli t: 

1.8. Q..nuwqpp qnnnqpnfi hwrnqmpJntfifihp[! 

Q..nuw1wl1 4n1111qj111fi hwmqmp1mlilib1lli uwut1fi rnbrih4mpJmfitibpfi m
tihli 4tuJlhllfl tizwfiw4mpJmfi qnUW11.PWhw4Wl2 Ubl}bliwfibpJ1. qnuwqpwmwp 
tum1ntlw4wzw11t11J1. tL b4m11wuwppw4npn1ulih}lp h zl1fiwpwpw4wti q11fium-
1m14g}1wub11!1 0-wnw .1mp,1wfi dwuqbmlibJlJ! fiwtuopnii ljwfituwqn1zw4t1m 
hwuwp: 

tl-nuw11pJ1 qmmq}mli hwuiqmpJmlitibp{! uiw1uwfiwitn114wb" hu lipw 
ut2 lllWlllll fiw4w<} wqpbuJt4 UJ!lljlbpn4. qpwfig mbuw4n4 Ill w11mwp]lfi qn11-
0-11fifih11114, wcp1bi:JmpJwfi mL.i1qntpJwUp, 2tpuwumti6wfin4. wbpwgl1w1]1 wu
mI16wfintl L. w Jl fi : 

Q..t1mfiw4wuub11]1 mtlJw1fitpn4 qnuwqpmu wqphuM G3111ph11l1 uiwpn1-
Liw4mp.1mLiJ! mwmwtitlmu t tWJli uwhuwfiub1mtu h qwluitwb" wfiwumfilibtilt 
lufitulipl1 h11wuw411g . q.i1uw1w.tiu wtlh1w911w<} 2PP Qwfiwqpg Lt wn qnponfifih-
11}1g : l!.qpbultll li,1mpb11l1 uiwpmfiw4mpJWfi mwmwtimun UIWJUWfiwtlnpqw<} t 
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utilumtitd.iutUpWfiw4wli UJ111lgbufibp]l w4m)14mpJWUp L WJl wpmwp)lfi qnp
oul.i(itpml: lltum]l qnuw1tpp 4nnnq}mfi wqqbgmpJmfin qfiwhwmmu bfi pn1n11 
qnponCi lib11t1 L. wqpbul14 liJmpbpp qmuwpwJ]lfi WPIJJmupn4: 

ltn1111qjmfi wq11bgmflJ1llU bfi Jlllil.limu ni u]lwJU qnuw1tpntU 1m0-4wO
GJt ll phlll! · WJtL fi11w tuun1unupg wnw2wgwO- qwqwJpfi liJntpbp[! (wunupwlj . 
<)iltl pLu2]ltuD!1fi h lUJLfi) : Q..wqwJ]lfi UJlllphpp mctbri wqqbgmpJntfil! )1 hwJrn t 
qtUJ] lU htuU14WUibU }unfiw4 uplin1npuimu. wfiwbpnp UIWJUWfifib1m1u : liJq 
mtimu4bU1l1g hwuhuwmwpw)l wqpbuM t pm2np b112b(lwl1n11 wfiwumufitpl1 
qmhul]J!l! · ll]lf! UIW!llllfiw4mu t uM pwfiwqmj}JWUp unq.'l>pqfibp (qwfiwqwfi 
ObUilU1lUbp!1 hbm 0-0-ilpll U)lwgmpjmfifibp): 

Uqpbu]lit fiJmpbp]l fiqwutuwup 2wm qqwJntU bfi t1bqmpwqwfi mb11w-
41u.iwfi12ub11l! l.. pnqwp4ml nt UIW2muiwfim1 wuiwpwmfihp[! . pwfip np qpwfip 
wztutuUimu bfi wfiwufiw2tfi12J1 oql1 }unuw4mpJwfi h u}12w4WJPP qwqbp]l 
u1wphulitibpm u: 

''lhUip t J1 fi 4wuip mfihfiw1. 1111 qnuwrnmttl ljnnnq}1wu UIPilgbuli [!fipw
Linu.\ t 11wtiqw11. Jrn4 fi,1mp}1 (UhUIWIJ}l h WJlfi) qwfiq4w0-]1 L wupmpjwfi lJn
[llllUUl\l ' Uil..mu t h114wp: UJntp}1 qwliq4w0-]1 q11pn1umfi wntu2J1fi hbppl1fi 
111mzljmu t m1t1 Jlf>4wO-fiJ1 ljnnnq}l.nfi qnpO-llil.lllPJWUp, )luq iiwli]l np qnuwq
pnul pJH./tuO-t1fil! ~}1l t. wuiw 211}1q q11wfip]l wqpbu]14 qnpOnqntpJmfil! UIWJUW
uw411p4w<} l. qpwtimu b11wO- wunfipwlj)l h .'l>nu.'l>np)l pwliwqmpJWUp: Q..nuwri
pj1 4u,1w211'1 4nnnq}mfi wqqbgntpjntU[! pm2p 4pw tJ:u1p(l t, pwfi 2ltP h oq11 Iltil
llLU411 wq11tgm}}Jlllti[! : lrnnnq]lwjp t1fiUibfiuMmpjlllU1! ubawumu t «qnliw1tp
mJ-21llJ1» t]1nt]lntuw4wfi fibpqnpO-mpJwfi ctwuwuwq: 

q.11l.lw1tpl1 L 01111 b114wpwuih (liltliih 10 rnwplt) fibpqn[lbiitpJmfipg hh
mn pm2b tu111111itw411 pu111wJfiwljwfi qrnp4w0-p[! t]11112pwlimu t hwq]14 0,5 uu -
111.j : fcrm2 t tu1111114w4p qnuwrJPillU uzmw4wfi lltfil:illtu. ljnnnq}1wfi w4btl1 tlmp11 
t . J2 lUU pb 2Jl]l 4wu «2mp-oq)l» hbm U2UlWUlbU zt]14btliu : 

Ubuitutlll tUlW wq11tut14 u)12w4WJ[l]l fibpqnp<}mpjlllli{! qwJu4wO- t uw
qbphlHJpl1 Uwppntf)JWU 1111w4}1g : fipl}Wli tW4 t li2wlJ4wo uwljbpltntjp[!. WJU
J2lULi 1211> t LLipwpq4mu 411n11q]lw1J1 : 

Q.11u1u11pl1 11 ll}IW qn1n11z}1lihpl1 u)12w4wJpnlU w2luwlilllIJ Ubl}bfiwlibp h 
Utu1112wlJ11J1mUfib1i. l•fi>Uibu fiwh rn4Jtl fibp, ttb4rnpWUUIWUpfibp L WJL uwppbp 
fiwtuwqoburn . wtih]lwcthzrn t q}1mtfiw1. pb ltfil uitu bfi qqmu mwppbp liJmpb-
111.! qwu 1u1wfig qnupj1fiUig!1wfi WJll UIWJUwulibpmu L ]lfil u}l.2ngfibpn4 qwpbtl1 
t t11qw11wglit1. wnwu6j1ti 11tmw1lit11J1 0-wnWJlllJlJWfi dwuljhm[!. hbmhwpwp h 
lllltuug zwhwqnpow4wu hmuwtlmtpjntUJ!: PUlUibu gmjg t mwtl1u t]ln116[! qn
nnqJnu.1]1 wpwq bfi hfipw111.i4mu ubmwriwlJwu qhuiw1libp[!: 

"4.. 11. '1l.Jrnlihli11411 4wmw(lwO- hbrnwqmnm_f}Jntfifibp[! gmJg bfi m4bt. 
1111 qnutu1wJ1 u]121u4w JlllllU wzJuwmru1 qbmw1fihpJ! fiuiwmw4whwpuwp t 
t41um11wutnbL qnlium111nqmM llllllllllWUlpg. mtlJ1lfihp[!' wpnlJp}1g . puq qnuwri
PI• q111111vJ1uL1111 ut19wlJtu.111111u w ziuwmm1 qbrnw1libpl!' pm2}1g L ui11fiotig: 
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2. Cl-nuwrw)l hwi.twpuwu, hlmwguwu nt wupwpuwfi 
bqwfiwqfitpn L..uibtufipqwqwfi up~ngfibp{! 

2.1. Q.nuwJU!p hw4wpuw6 L. hbnwguwfi hqwliwl{fihpfi m 
mbJuCipl{wljwfi up2ngfihpJ! uumppfibpp pbpL. gwupwpwjpfi 

bwaltmJpp qtuwmu 

lfum11pfit11J1 pbpL. gwupwpwJltfi owaljmJp[! hpufiwljwfimu oqmw
q.n11a4mu t Junz1111 t1whpw41111 wfiwumfifihpp ljwui.mlJ1 L. 4wfiqwljwJpfi. pfii
ui.tu Ciwli Juuqt11l1 4wfi11wljtuJJ1Ci ui.whtiwopl1 qhuwnui: 5wupwp'[! (uwfi11wg
l[wa a11nm . mnp.'p. uwfi11wmwzbq. i.tiwJtnl1 pbi.p L. WJtfi) 2w11 hfi mwwu wfiw
wuUCit11!1 mwlw. opqw uh2 u}1 pwu}1 wCiqwu i.pnJubLn4: UJul1fipfi. opqw uljq
pmu i.pnqwa gwupwp[! JunCiwqmpJmCil! 4twCibtmg hbmn hwtiwpmu m lQfimu 
b(i qmlwqpwnqw4Cihp}1 uh2. hbmn gwupwpJ1 linJl 2h11m h(i i.pnmu: (}.11uw11-
pwnqw4Cib11J1g qnuwqp'[! hwqwpmu m rµupu bli hwumu 21\PWJwph11}1iWJpu 
(SU"U-3.0J2. SUu-2.0P. SU"U-160) Ill ubmwqwo1111wtln11 (SC-JOU. fitu-3) 
i.pn}uun111}1iCib1mtl. ul!pbUJ.bpwJ.tiu (SU-1. "UliUfh-2, "UliUDt-4. D1U-JO, DiU-
15) mt11wtiwJwCipuli1111tl m unppLWJpCi up2nglihpnq. l1CiiUJ.bu CiwL. uhqu4wo 
01111 u}1~mgntl (UjCiL.uwtnpl{wljwCi hqwuwljnq): 

Q.uuw1rn hwtlw121111 SU"U-3.0P pbppiWJltfi i.pnJuwllllPil! uwJuwmbu
tlwa t quuwqp[! wCiwuCiwzbCipl1g hwtlwpbtm L. i.pnJuwlll1wut12ngl1fi pwpob1.m 
hwuwp: J2wqljwgwo t h1111l1qnCiwljwCi L. php 211FWJWpbplliWJpfi i.pnjuwqpl1i
Cib11!1q . npnfigJ19 JlllpWpWUlJilLilU mfiJ1 1111 wnwfioI1Ci tth4IDillllhW'lllJl'lW4l! : 
ttb4Ln11wzw11ctI1il1 hqn1mtpJntlil! 6.2 lj'-ltn t. i.pnJuw1111l1iJ1 w11tnWlll1111lw4w
CimpJlllCil!' 4.0-5.5 Lnlci : <!.1111l1qnfiwljwfi 21\PWJP b11ljwpm~Jlllfil! 170 U t. pbp}1-
Ci1f 13 .7 u, qwuq4wol! hwUwUjwtnwujuwCiwpwp' 1595 L. 543 ljq: 

Q.nuwnp hwi.lwi;im1 SUu-2.0P pbppiWJpfi i.pnJuWllllPil! Ciwjuwmbu
tlwa t qnuw11Pli wCiwuuwzbCipl1g hwtlwphtm L. i.p11Juwqpwup2ngpfi pw11ah1m 
hwuwp: <1>nJuw1wl1a! pwqljwgwo t h114m· hn11pq11Ciwl{wfi L. pbp uwul1g : UJCi 
sm.,-3 .0P i.pnpw1wl1i!1g mwppbpqmu t CipwCinq, up WJ'l hpljm uwubpli w2-
Juwmmu b(i ut1L.limJCi 211FWJllq L. mub(i ublj '[!Ciqhwum11 ltbljm11whw1111Jl11W\j. 
n11j1 ttb4mw2w11d'l1~f1 hqnpmpJmfi'[! 6.2 lj'-lm t. [!fiqhwfim11 qwCiqqwoif 2730 
ljq: 

Q.nuwnp hwtlwm111 SU"U-160U ph11JnwJ)1u i.tin}uw1wl1m /filj . l / CiwJuw
mbui.two t wCiwuCiwzbfi~J19 qnuWilJ!l! hw~w~btm L. UpwdwtlwCiwq t[lnfuw11-
l1WUl12ngl1Ci pwpobtm hwuw11: Pwqljwgwet t wnwCiopCi ttbljmpwhWIJ.nJUlw4 
mCibgm1 hn11l1qnfiw4wCi L. flbp i.pnjuwqppiCibppg : P mwpphpmpJmfi SUu-3. 
OP L. SUu-2.0P z11.1~wJWJ:!hl1lliWJllCi i.pnjuw1y1l1ifibpp, WJU i.pnjuwqpfliP h1111p
qnliw4wu L. pbp uwub11f1 211FWJfl oqwljubpJ! 4tn11 bCi . (pwfiql.{1111. 2t11uwuzwlj
tlwa: Cl-nUWllPWllqw4uh1111 iW'-Pb11Ci bfi . tWJUlll!)JlllUJ!' 320. Jun1111tpjll1Ull

0 

120uu: <!.npl1q11Ciw4wn t.}lnJuw1lfll1w 211pwJf1 t114wrunpJmfil! 160u t. ph12f1fit!' 
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13 04 u: ~w11111uiw411 tLb4u111wzw11ci}1i]1 hqn1mtpJntUI! 6.2 lj'-lm t. qwuq4wa{l 
lnuULUUjWUltuUjuWliWpU1)l

0 

1415 L. 483 ljq: 

6 

R-11 fF-. 

~ 
1,tr /. s u u -1601Jbf1fr21uJ/16 lfmfl1wlJl1Nft f!li!Jhwunip mbupf!. J-hnpftqnuwljwu t/mJuwlJ
/1/'i.· 2- ?liJ! lfmfl1wl/fl/1z. J- 11bl/wlfwp1Jwli IJIWhwf1wO. 4- hnpftqnuwljwu l/Jnjuwf}/1/ll/1 
1uwznf11J1UIJ. 5- c1cJnf/ urupp. 6- 211Jlru. 7· 2ppw1Jwpdw1ftu wuw11wuftlfubp: 

l.r4WtlWqIH1WO zqpwjwpbtlfliWJ]lfi l}lnjuwqppiUbllp tnhJuCil1qwqw(i 
pli11q:iwq11h111! pbJltjwa bCi wrumuwlj 18-mu: 

Urumuwlj 18 

.Qb11tuw1l1Ci 1.j111luwn11h>lih11h mhhdihuwllwU pfinrnwanhnn . 
<J>ntuwnnh11ibnh qmawlih7fibnh fi1wfiwlim91mlin 

5 ntyLu!i!1zlihpl1 lUlil[lUlintU]! SUu-2. OP SUu-3, OP SUu-160 

Unuuunr111mul1lLilint?lmlin. m/ct 4 4,0-5 ,5 4.5 

< l > n!ulUrwl1ilihpJ1nhpJi~fih11Jl2lUPcJ-
llLU[i IU!llUl\ntfljntli{! . U/\[. 

0.19 0,18 hnp!1qnlitul1LuliJ1 0.19 
phpJ1 -- 0,72 0.72 

l[>ntuwrif1P2P t1bl1mpLuzwpcJtiili 
bqnpntflJntli[I . l1'-lm. 

4.0 4.0 hn11l1qnlhul1Lulip 4.0 
phnl1 2,2 2.2 2.2 

c+mhuqp!1 tlhrtiwti ptupllpm- 2,67 2,30 23 
IHntlin , tl 

(()-hp tlmtutu ririti2ti m hqtu~ tuJUwfi 30 30 30 
1ulil11n1lin /n) tuL\h1h/, tuumhtiwli 

.f!hJ:lll)jl ~ LUlpUh(l{!. UU 290x70x40 250x56x36 --
-·· 80 CqplUJJl j}LLLJL[!. uu 115 125 

.QhpJi1lihpJi j}llLJL[!. uu 920 10000 1120 

Cqf1LLLJll lUllLUl[ht1uqm,1li flnlJLW- 170 170 160 
umh1h tnl1tunmr1ntlin . ti 

<l>nj1nur1rl1iJ1 qLUliqtlLuan. l1q. 
hnppqnli1ul1lulil1 2730 1595 1415 

flbp)l -- 543 483 
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utr.2. f}i{i-J u1bqwqw._1w~pft uft1btJiuu. 1- UOllllUIJIUlfolJ. 2- pbpft;, 3- llJfiW, IU} tJ"bwwqw
dnlJft t, plipft!/1 uftwguw{J hwO"qntJg: 

Oiv-3 ~tqwl.J.w1wfipfi w11uiwilJ1tj_mu t h[lqm mwpphpwl.J.ntj_: Unw}l]1u 
uiwll~b11wl.J.nul WJU 411utq1hl.J.uiwtJ.ni1tJ.mu t SUv-3.0P-11 php l}mtuwm1J1zntJ.. 
11111! liw}uwmhutj_wb t qnt'iwtlPl! l}m}uwl}11wu112ngllu pw[16htm hwuwp: b"[ll.J.-
1m1111 uiwppbpwl.J.mu 1.J.ntitqtbl.J.mwtjnptj_mu t iltU'G-8 pbpl1~wJllu tnbl]wl.J.w
JwunntJ.. n11t1 qnuw11Pl! uit11wl}mtumu m 19fimt'i t qnuwTJ.Pwilpw11 : 

SU-l uih11wljw1wupt! Ciw}uwuibutj_wb" t }unqwfingGbpiuu pwg h 6hq
pw~1111 hwmwl.J.ntj_ b"wol.J.tj_wo wntj_wl.J.fih1Illg qnilwTJ.Pl! hwtJ.wl?htm h l}m}uwq
pwu}1~mgj1G pw11'1htm hwuw11 (Ciq. 3): UJU pwql.J.wgw() t bpl.J.wJfiwl.J.wu h lWJ
GmJ.iwu ul.J.phUJ.bpwJl1U l}m}uw1111lllubpllg . qnUWI1JlJ!UI}Iltfil1~ hn[lllg . 2tptl}lw
J)1u u1buw411 pwpoj1~t19 h }uwnUJ1~ntl tqnUUJ.WJ!J.fi uihqwqwJwu,I?!J.g : 
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ulr J. SU-/ WbIJlll lJIU.flUU/}/1 up1tuJiu(i. I- t1bqwpwhw1]np1JWI/. 2- /J/Whnl} hntm/wqubp. J
l!JJf ll t/W lf. 4- 2fl9IUl/Wf1dtujftli hntm/wq. 5- l lJ/}W. 6- lflll/Pwlfnp hwwwtq, 7- dqw(i(ibp, 8-
JJ!f/l liuj lip . .9- dqnl} hw{ltJiup1ulip: 

CT[l4W.JUWl.J.wfi l}m}uunwl1zu mull 0,8 U }unpmf}JWUp L. 0,82 U tWJfint
f).JlUtlp wnt1wl.J.uh11 . n1mup ()wol.J.tj_wb hfi 6hrwwtJ.n11 hwmwqntj_: UJfi pw11qw
ywil t hw11111111wqwJ)1fi l.J.wJwfi!1g (1) . c.\qnri h nL.hpu}1 hwpuw(lwfipfih[lllg . ph
p)lilUJ)lu uwnwl.J.l1g (8) : .Qt11)1~fih[1J! qwmwpmu hfi wnw2[!upwg-hhuiJ!fivwg 
zw1Hh11u : lw.1uwl.J.wu wntj_wq!1 qnl}UJl zw(ldtj_bJ.lm fi11wfip ]!fil}IlLfimu hfi wz
tuwunulipm.1l1fi Ill111p L. qnuw11Pl! hwtj_wpmu, mbqwl}m}umu m l9fimu hfi lWJ
uw4mu wntj_ml.J.fih11)1 uh2 . Irnlt hwl.J.wnwl.J. zwpdi{ht11u qwmwpmu h(i UJ.W[lwtq
pG]}wg wz}uwmwup: liJutq):mntj_, wnw2rrfivwg-hbuiJ!fif}wg zw(l<hlwu ctwuw
uml.J. 12h11I1iubpl! hlip13wl.J.wlimv1wup qnuw11Pl! mh11wl}m}umu bu I}hUJ.li l.J.hfiui-
1111liwl.J.wG ' tWJtiwl.J.wG tuntj_wl.J.: i:..lhp2J1fiu mtiJ1 0,8 u tWJUlllJlJlllfi h l.5 u }un-
11111p_p11li : LwJuwl.J.wti l}m}uw11p)1~fi mfi}1 UIHJU 1.J.wnmgtj_wopfi m wz}uwmwfi-
12tu.1t1G u1.J.qµmfi1n1: 

timywGwu411twh11w1hli 'G4Uilt-2 L. 'G4Uilt-4 uihnwqw1wfi12fih11n 
UzwlttJ.bt h(i qjllll}WUIUlilbUlllJlJWfi UbpbfiWJWQUWfi L. t1hl.J.tn[lW'.i>llqwguwfi 
l1w_11.J.wl.J.wli qJ1uiwhbmwqnuiwl.J.wfi )1fiuui}1uimuimu' UJ.Pll'.l>hun[l U. lfwp
qw11Jwfi!111bl.J.wtJ.w1uupJwUp L. ctwuwfiwl.J.l1fi (1960-1970pp) LWJfi uiwpwbmu 
bu qmh] Uh)l hwupwtqhuuupjntfimu: \Jq. 4 -mu pbptj_w() t 6m.4wCiwul.J.phUJ.b
)lW.J}lli UlbllWl.J.WJWfiplih11!1g Uhql1 u}ubUwfi : 

Sb11t1tw1wu1m pw111.J.wgwo t t1hltm11whwqnpi1w1tl1g (2). uq[lhUJ.h11fih
pJ19 (8 li 9) . c.\qm1 1.J.wnmgtj_wbpl19 . Jlhp wntj_wl.J.fih11ll tlh112Ciw1l1fi (5) h [!firµnu
t'ituli (6) t'i1uuh11}1g . hbliw11wufihpllg (4). tqllllUJ.WUlh 6nUJ.wfiJ1g (13). UJ.llllUJ.W
mb llU1lb11J1g ( 12). z112w11w11ow1)1(i (7) L. nu111wtqwh (10) hn111tJ.wl.J.Cih[1}1g. tJ.h11-
2G1u.1[1li 1uu2mmI1ifibpJ1 hwfiqntJgfih11!19(3)h11hl.J.wtJ.wi1uw(i tj_whwfi}141lg (1): 
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. Llj. 4. tintlflllfiwuqpb111w;ft6 mb11wftw; wripft uft1btliufi I- 11/Jfttutfwptfwfi tfwhw-
()111!1 .. 2- t1bqmp'.uh11111np1Jt.uq. ~-. tfbppliw_1/l(i tuOpwmft!Obp. 4- hMwpwfi. 5 (, n- pbp tull
tfwl1ubpft l/lipp(J1u.1ftli /, [1(J1JI110tJw6 tJiuubp. 7- l flPWIJtU)ldw;ftri h111ntfwqfibp, 8- «W(lf/l//1» 
mftu1ft uqpbujlip. 9- «uwh6wqft» mftu!ft pbpL uqpbUf/Jfl, 10- ntl]l]IUUJWh hn1ntfwl/Ob[1. I 1-
dqnl] l/WJJmgtfwup. 12-6-8t1iJ' IJlfltutl'qiJntf U/nIJtt/LUIJl/J [lUfl, 13- U/fll/U/WUJ/J anupu{i: 

Cw11ctwhwqn1UJ 4wJwG[! mbqtuqp.tJ.mu t wfituuGwzb!ipp lituluwumm-
12mil TI - woL. hbfiwJiwlifibpp tlp.w : UJfi pwql.jwgwa t ubmwqtu4,wli bnw4,g
l{wo 2112wfiwl.jpg. np.}1 tl.!1w UlbllUUlP.tJ.wo t U0-42-6 UlpUJ.Jl 1.7 4-.:.lm hqniun
J).Jwilp L. 930 UJUl/p UJUllHUlwpt{b]lntJ. tth4m11wzwp.ctp[ L. fl-lf-250-Dt-7g nbl)m-
4mnp: fl-b11ml.juin11}1 u1ubn}1 tl.!1w fiumwa t UlW!inq ztfluwfi pupm4,[!: Ufiwu
Gwz blip}l ul.jqpGwilwumu Ulbqw1y1tJ.tua t 50-801.jq qwfiqtJ.wantJ. 6qnri 4,wnmg
tJ.wapp (I): 

Sb11wtiw1wfi12mu 1.jwli b[Il.jm Ulbuw4p. ulwbUJbpfib11 : «li111.jajm mtu.lJ..11 
ul.j11bUJ.b11fib11fi wztuwuimO: bu q.n!ltuqpwntJ.wljfibp.p pbp U'tuumu. pu4 «uwh
liw4Jrn mlnqJ1 pbpL. ul.jf1bUJb11uh111!' lmf1l1qnliwl.jwfi: 

«liJ14111I» mpUJ}1 ul.jphUJbfll! UJWUlp.wumtJ.wa t 5 uu hwuUlnt,13JtuU'p UJllll
UJWUih J)!tpb1l119: Uiu1bUJ..11 {WtPb11fi bli 700x380x200 uu, qwliqtJ.wb]' 27 4q: 
«Uwhfiwl.jJrn ml1UJ..11 pbpL. ul.jp.bUJbP.l! 25 x25x3 uu UJ.1111UJ.WU1b wGlumliw4Jig 
hnwl.jgt{wa Z112wGw4 t. ll]l}tg luu1w4wUJ.bp.ntJ. l.jwfut{wb' t 2 ilu hwummpJwUp 
UJllllUlWUih p)1.13bqj19 UJWUl!lWUUltJ.tua 1µ1uw4 : ' 

q_nilw11Pwnt{wl.jUbp}1 pbp O:wubp.J! lllWU111WUUllJ.tub bu 32x32x4 !lu 
UJ.lllJ.UJwmb wG4.JmGwl.jGbp.J1g: iO'bp wntJ.w4,libp.l1 l!fiqmliuwu uwumu 4wG 
50x50x5 uu UJllllWllJtumb wfi4Jmliw4Gbp.pg llJWUlp.wumtJ.wa LWJUWljtuG 4w-
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._ Gq ,1,1w mb11w1uuJ.wa bfi 6nUJ.wG[! L. utu1bUJbP.1! UJwluu1 luitntlwl.jub-
u1u11 . n1m . 'U ,Jhn 3 00 .<.< t Ci 
llJL fd·bp wmlw4ll pli1pu!iuwfi UWUll l.jntmtpJWU zwnw'l.l" lP. 5 uu L. [! Ulp.-
tJ.wD t wJliUlbu . ll}l ul.jjlblllbitll L. wnqw4,p hwlllwlllt up2L. pwgwl.jp tPlil1 fitJ.w
qwqrnJU iwtJ.1[1: @-bp wntJ.wl.jlib11]1 bp.1.jwp.mpJmU[! 8.3 11 t. pbpmpJwli wfi4.Jm-

u11· 25°: 
3.4li bpl[w]llllj}JWl1p rr - woL. hbliwp.tufilibpp U)Wtnp.wuUlqwb' bli PPtl 

IO uiwt!lll14[1g: ~bliw11wUGb11ti hpupbp.p pbumliwUJtuUlmU tu 0,7 u tunpm-

fl.Jwiip : 
UuwuuwzbupnuI qnuturwwml.wl.jlibp.[! UJtuU1p.tuuum111 tli 3-4° pt11m-

piwup qbUJ.)1 oqmJ. 4,wnmgtJ.wopp mqqmpJWUp. npUJbuqp hbqml.j[! hnul1 qbUJ.P 
4~umtul[[1i lm11J! : UntJ.w4 Ii b]lli mfibli mqqtufi4.Jmli 4,mptJ.tuOp. LWJfimpJmfitf 
400 li1L )rnl[ tu11111np.1mli1f 200 1111 : 

Lnutu*ua wliwuliwzblipl1 b111.jwpmpJmlipg . Jmp.wpwfiiJlllP. qnuwq
pwntjwl[n1u Lnhq1ui111111l1 bu 4-5 pbpL. mbuwl[p ul.j11bUJb11ubp. L. ubl.j hwm 
<<LU]l4,IJ}I» U1)1UJ[1 : .fi)-l.ipL. Ul.jilbUJb]lfibtlU [lllWP, hbUl Ui1wgtj_ntl1 bfi 6-8 UU UlllW
uwqDnt{ UjlllJ.lljWU1b 1w1mt{. t1u4 «wpl[rllm utu1bUjbp.fib111f UJnilUJ.WUlb OllUJW
liml : UfiwuUw7bli12l1 uljqpuw11wuml1 t114m hwp.L.tuli qnuw11PwntJ.wl.jfitp.J1 pb
pL. u411bUJL11Gb111! GmJliUJbU J111tup. hbm l1J1tugfimu bli 6.2 uu Ulp.i.uutuqb'ntJ. 
ui111114wmli t'inUJ.WUntJ.: 

Uiummulj 19-mu pb11tJ.wo bli qwfiqtJ.tuatupwp. w11mwqp.tJ.nq tflntutu11-
11J12fib11t1 L. ul[pbuJbJlWJltfi Ulb11w4WJWlipp mblulipl.jwl.jwfi pfimptuqp.b111! L. 
mbtuli[1l[mmumbuw4wu w11111mfiwtJ.bmmpJwu gmgwupzutp.11. np..nlip tJ.bp.g
tJ.tui'.I Lli 1pntuw1w)1~ubpl1 tqbmw4,wli tflnp.owp.1.jml1fib11't wp.owfiwcn1mpJntli
lib11J1q : 

S1u11pb(I tfl.11Juw•111l1iGb11l1 tfib11qbmpl.jwl.jwli gmgtufil1zCibp.p hwubuw
mmp.1mul! gmrn t Lntullm. 1111 t'inUJwfiwu4p.hUJ.b11tuJpfi Ulbqbl.jwJw fipp o.q.q. -Ii 
5.6 tufiqtut.1 ilbo t 2_ll]}WJWpb11p~tuJ}IUl19 L. 3.3 wfiqwu' uhmwqwonqw4,1111 tfln
JuwllJlfli }lg : tinUJ.wliwu4,11bUJ.b11wJ}1G mbqbl.jwJwfip}1 qwfiqtlwb] 2.3 wfiqwu 
tjl11v.i1 t Z 1J.PwJwpbpl1~wJ}1Gj19 L. 1.5 wGqwu· ilbUlwqtu6nqwtJ.np. tflnfutuqp.}1z}19: 
timl1tuU1uu411bu1ti11w1!11i Ulb11wltwJwlip}1 t1bljmp.wzwp.ctplll hqnp.mpJmliI! 3.3 
wliqtuU: tPlll211 t 21ll'WJW12bp}llWJlIGpg L. 2.6 w!iqwu' ubmwqw6nqwtlnp. tfln
JuWllJl)l>llg ; lJ11L.GmjG UlbUWl.jWJltup. wztuwmtufiptujpli atutuup \qbU}PlltU On
UjtuUwullllhUJ.b!lW.J!IU Lnbqwl.jwjwGpp zwhwqn11ol1w(i awtuuhl11! 1.28 wfiqwu 
tJln1211 hu 2tlPW.JWpbp}1iWJ}lfil1 L. 1.57 wGqtuu tflnpp. ubmwqw6nqwtlnp. tlJ11-
tuw1wl1l j1 hwilbU'wUlmpJwO:p . Jm4 wp.ctbp[! tlJnpp. t htuUWUJWUltuutuwfitupw11 
1.5 L. 2 wuqwO: : 

U.111 pntn11 wnwt{b1mpJmG!ibp.ntJ. hwfiqbp.6 1'.inUJWfiwutu1hUJ.bp.tuJpfi mh-
11w4,1u.1wG12Ci mGt1 GwL. WJUopt[w hwO:wp GntJfiUJ.bu 1.jtup.1.np. wntutJ.b1mpJmfi' 
qut11m1pwntJ.w4,Gb11l! zbli mwfumwl.jWUJtullltJ.mu. u4p.bUJbp.fih11G wzfuwmmil 
bli 11u1qtu lj)1 pbumlil1 tJ.i1w : 
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5mgwtipztibp[! 
SU'V-2 V-iUDt-4 

tthlltn[llUllUflltp~p hqnpntpjntti{!. 4.5 2,8-1,0 2.8-1.7 2 .8-2,8-1. 7 1.7 '-lm 
I 96 2,6 29 2,2 

2306 1955 1400 870 

1.79 1,54 1.5 1.5 1,81 

1.28 1.23 0,76 0,53 0.56 

0,85 0.70 0.95 0,94 0,97 

0.118 0.118 0,195 0,66 0,66 

Unw2uCipwg-htm11Ci9wg ZWJHtnufotJ fltU-1 s ut1mw-uy11twt11w1l1Ci 
mhnwyw !WUI!Jl fiwfuwmhulj_wo t wCiwumfiCih1iJ:i 4wUJntllt L. wti4wUJ-pnnuw
Jl1ti UJWlnJ.wb-pCih1ml{ wuwuuwzhfipbppg qJlUlllIJl![! hwl{wpbtm L. qmpu hwub
llll hwuw11: "UIJ.. 5-11 t1.11w ph11tJ.wb- t fltU-15 mhqwiJ.WJWfipl1 ufuhtlw(i (w) L 
pwCinJl 011qwCil1 4wnmgl{wb"pWJl1ti mhu111! (p): UJti wpmw1111tJ.mu t h11t11 
UlW(lpbpwlJ.nlj_. qnUWllPI! up Owjpntu, hplJ.m bwjphpmU 4,wu wCiwu!iwzhfinl1 
uh2mt11mu ptnuwpwlJ!.hLm hwuwp: P-w114,wgwo t (CilJ.. Sw) ttb1J.uipwhwqnp
'1W411g ( 1 ), z112w11w116wJllfi 4wnmglj_wb"pl1g (2) , ZllJlllljpg ( 4) L. h114nt pwCim1 
011qwutib11l1g ' um1wfil1g (3) L. ph11li2fit11flg (5 , 6) : '1-t1mw-uiJ.11bUJhP1! pwq4w
gwb t (ulJ. . Sp). u1111wfi]1g (1) . oqnri UJmmmwltJ1g (2) . ph11I12Cit11pg (3.5) . lmqw
IJ.wUJwJI1Ci 4wnmgl{wb"pl1g (4) : 

ll1U-l5 mt11wiJ.wJwCipmu pwpzwJllfi zriPwfi fimJfifi t. I1fi~ -n11 SU'G-
160-11 uum t : Crwwfi unCimwcJmu bfi wnlj_wlJ.fihpmu. n1mfig hwmw4mu mb
qw1umu.l bfi 3x40 uu 4m1nJ.wb"pntJ. UJllllUJlllUlh ppphIJ. L. wupwgfimu UJU1lll
m1u4,Cihpnl{: C112wqwpi.\wjpfi 4,wnmgl{wb"p~ (2) fiwfuwmhulj_wo t Z'1PWJll 
2w11cJuwfi m11rJ.1HPJlllfil! lJ!.nfuhtm hwuwp: <!.wrinMW41! ( I) pwqlJ.wgwo t 3 
4'-lm hqn11mpJwup t1h4.m11wzwpctp2pg . mwfinq wumriwtil11.J.nt.J. nh1pu4,mn11l1g 
L. 11L.t1mfi I111w4wtiwgfim1 uhtuwfil1qupg: <!.WIJ.llpl]lll41! unCiuiwctlj_w()- t 2112w
Ciw411 tl11w. npn Ciwtuopnp 6 IJ.hn hbqmJufih1mtl phmnfiwuiwmlj_wb" t : t1h4m-
11wJw Jl6j1211 Wlj_U111UWU1 nL.h}lUfi WUJWhnl{tJ.mU t q'-1_ '1--12 Ubfuwfit1qunlj_ , ll}ll! 
p1m11J.wgwb t 112 4uCimw4mwJpfi l1fiqm4gpnu '1-Q-lf m4.112ut11}1 p1nld1g : UJfi 
mb11w11ptJ.111 u t nh11m4mn11l1 1111wup t1.11w L. qh4wtlw11uwCi p1nlz)1' hwmm4 tJ.w
hwtiwlJ.!1 tl11w : U4phUJhpwJ}1fi mh11w4WJWCipp unqwfil! (1) (fil.z . 5p) Zfl.PWJP 
hhm lil1wgl{wO t oqnrJ UJUllllUlW4ntJ. (2): ~hpl1£tihp[! (5) hwqgt.J.wb" bfi hnqw-
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l,, lj. S U111upl1liµ1uy-hb1.I1f!Uptug z wpdnuJnrf flzU-15 mbqw~WJWtip/J . . 
w) [l {jf1hwOm11 u/11li1Jw li ' 1- /;flil/lllf1Whwqnpl}tu~. 2- l f19WTJWflOWJftU ~wnnigrfw<>p . 3-
unrzw[j. 4- .?f/PIU. 5. 6- plipflLOlip. 
p} 11bfW1U-U(/f1bu1bp/r (/wnmyrfwi)pf! . 1-unqwti, 2 - dqnl} Ufl.IlnLl.Iltu(/. J,5- p bpft; tibp, 4-
hnrpulflUtlf lUJ/!O t1w11mgrfwiJp: 

Sbqw4wJwGpj1 11liLuiw-ulzphUJh11uhp.f! qn11omu hfi ~pwp. hw4wnwq, 
w.1uJ1tipli .bpb 1wwtigl1g ub41! pwg t L. pp wn2L. qmul{n.ri qi1UWIJ1!1! hp.mu t 
wnw2 . muiw UJmut1 b"wLtJ.wb" l!hpp2ut1mtl qwmw11mu t UJW[lWUJf!Cipwg zw11-
<tmu : Q-numqp}t pwa)1Ci(i w(iwuuwzbtil!ll tJ.hp.2fiwuwumu 4wu uh2U1t11mu 
phnGlU}lllllJ!.hpug hbmn lzWUlW]llj_ntu t zwpcf"uwfi nL.hpu la. wzfuwUIWUpp gfll.zll! 
411qfil.jmu t UJIUU pbpl12Cit1111 putgl{wo tl}1aw4mu: "Upw. 11wuwp.JW znqt'jlOJlJUl 
(18-20 ct) wztuwmWfiJ;m JHUJl ill UllllUlU , up. WUUlUntfifihpl! UJlllll4,h(i qllUWl"J.
ptutiqlllUlllll. ntmtl L. tuUJwhnlj_l{mu t fipwCig UWPlilllj}JlllU(!: Cw11ctUwCi 0.04 
u/I{ w11wq111 flJW!i qtuwmu mh11w1J.w1wfipp w11Uiw111mriwY.wlili1j}JmG1! 0.2 
m/d t. !1u4 z1u1w1}1 pwm1· 150 uu: 
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U111.J.npwpw11 iltU-15 mh11w4WJWUl!Ci wzjuwmmu t iltU- tnhqw4w
JWUI* httn hwtiwmh11: ~hp2pliu Ciwjuwmbuqwb' t LWJCiw4wCi wniJ.w4}1g qn
UWilPI! hw!J.wphtnt L qnUW11J!WUpwp mh:qwl}lnJuhtm hwuwp: Ubmwqw611IJ.W
!J.np n1U- 10 utn1hUih11wJpfi mhJtw4WJWfipCi mfil1 mp pwCinq opqwCi, npnCip 
pw2JulJwa bfi ppw1iltg 1 Ou hhnwqn(llltpJwfi !J.pw, tihtnw:qwonri.p {!Cipwgpp 
l!WJll! 12.5 u t: f!wgljwb' 4Ji.6wl}mu u4plill}hpl1 l!Ciqqp4uwfi tWJfimp.imu1.1 4wq
umu t 1.75 u. b'w1iJ.wa 4.}lnw4mu· 0.69 u: .Qt1iti.lP pwporunpJmfil! hw!J.wuwp t 
0.15 u : Sli11w4wJWfipp wz):uwmwfi11wJllfi l}lw4 zrwwfi pw:q4wgwb' t Uhtnw-
11womu1g (20 uu mpwuwqb'niJ. UlllllUIWmh tw11 t) h l 8x 18 uu zwl}lul1 lj1n11 
011w4Cit1111iJ.zrwwJ}1g : LwJCiw4wfi wntJw4u mCil1960x l800xl400uu zwl}lub11 t.. 
hWfil}pUWfilllU t Up2WfilLJWl 4mtn.W4}1l UlWpnqntpJntU: fitutnll hpt\'Ciw4wCi 
ni.U-15 mt11wtiw1wupl1 zmp2opJW wzjuwmwfi11p chuuwfiw4 niU-10-fi WJ
J:uwtnmu t UjW}l(!h11WpWp, Oil!J.W pfipwgpntU wqutnUWtn UpWfiWtll!J. lJ.hg WU
qwU 20 pnU}hniJ. : Ubmw11w6ll11P zwp<hiwfi 0,137 u/q wpwqntpJWli TJ.hU!J]ntU 
fhU-10 tnl:lllWltWJWfil!}l WJllflWllP.llllWltwfimpjlUUI! 4wqumu t 2.8 l}q/q: t1b-
1tm11wzw11<tl1ll1 finul1fiwt hqnpntpJillfil! 3 lt~m t: 

iltU'V-8 ulmbuit11w1hfi mhnwliw1wfil?fi /fiq. 6/ oqmwqn11b'qmu t 
wliumtiwzblip{1g hw!J.wpljwb' h rp111rn hwCiiJ.wb' qnuwqp[! wtiwuliwzhtip[1li 
4119 qnuw11P1uupw11 l}lntuwqphtnt hwuwp: Stuiw4WJWCipp pwCin:q opqwlil! 
zh11hl}lwJl1Ci uti11hUih11 t : Sh11wtiw1wli11l1 11fi1pnfiru1 wntJ.w41! tiwnmgnui l:ili 
wuwutiwztlip}1 6w4wmmu tiwu uP.2I1Ci uwumu: liJTJ. mbri.wtiwJwfip}1 wpmw-
111m11wtiwfimpJmfi1!· zh11bl}lWJ{lfi U4JlhUjhp}l 0,4 U/q WpWqtll}}JWfi h 0.9u tn.W
lllllllll}}JWU qhuwmu. 4wqumu t 2.2 4qltJ.. finut1fiwt hqn1unpJmCit!' 5.5 4~m: 
Uuwutiwzhlip[1 U}wtn.}19 u{1filh phnfiwpwl}luwCi mh:ql! (qnuwqwupwpl!) 50 tI t 
l!illllZlUJ[lCi 6UU}WUJl 160 tI wnwiJ.htwqntjli hpl}WJUllfJWfi qhuwm u: finUJWUll 
m11wuwqt1c)I! 13 .5-14 uu t : 
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ulj. 6. f/1Uu·!I uibqwqtujtuup/J f!UJ'/hw0ntf1 uibupf!. 
/. zbf1(Uj1. 2- f)Wf12WJ/JU tinu1wO. 3- tuu1111{/U11J. 4· hbOruu1mu. S- di;nq hwptJiupw!ip. 6-
hnfnifwl1libp/1 hwtJiuqw{lt;: 

u1u1t;U1b111u.1I1li mh11wt.iwJwu11fihpp hpufiw4wCi gmgwCipzlihp{! ptpqwc) 
b(i wq,1mULu4. 20-mu : 

l!.tJjnww{j 20 
u4ptt4t111uJI1Ci qnuwqpwhwiJ.w11 mh:qwltwJwCipuhpp 

1wliwfi nlimawcmtnn mttufifll 
5mawfi!lJCihu DI-U-15 OI-U-10 SU-1 01-U'V-8 

Ummunnnnmlimlimf) Jntlin. Ullct 10 10 10 10 
C'l.fllUJ]l hpl11upmp,1mlit) t.Hnnw- 170 170 96 l 60(1'inutwli) 
mu6n!}~ hhm u~mu~(i t.Y 

0,9U3 
tnW(IO-

.Qbllllilt h11Ltw11mpJmCi11. uu -- 1715 650 qm~jwup 

1h11hih 
.Qtnluh nw1101m.!E,Jmli11 . uu -- 150 -- --

.Qhnluh PlU 1111 . u -- 10 22 --
-t2hpjl~j1 llll(lcttltuli Lllflllltjntpjntli[l 0.04 0.137 0,25 0.41 
u1t1 
Ub1muq1u6nqjl LU/ jULUUllU Ji j2lU· -- 12.5 --
1hU Dtu nn. ti --
t1ht1mrwz1u rctl1ir hqll]lOlpjntli[! 

I.I 3.0 3.0 5,5 
l1 '-lU1 

Unljw411 ~tuljl.UhJil! . u. 
t111Jw111up JlllULl -- 96 .7 -- 1.03-1.06 
LWJUl1lj}Jlllli]! 1.8-3 .0 l.79 -- 1.08-1.56 
Juumn~1m li 11 0.2 0.58 -- ---- ·-·-

Qwliutlwou. liq 2024 1775 1500 1315 

Uliwutiwzblil)fl wmJ.wl}lih1iltg qtlUW11J!P hwiJ.w11uwfi L hhnwguwfi un
PllLWJ}tli ut1211gCih11]1g htUJtn.Cil1 t p!1wlJ.wtJ.11111! : lTSQ m11wlJ.mnpp wn2Lpg h114m 
Pl1t11 hJnum,nwutit:.11niJ. t12umu hu qnuwqpwniJ.w4tihpl1 uli2 t... m11wtimnpl1 
w11wl"l!lipwgt1 ctwuwuw4 wniJ.w4Ciht1'1 qnuwqpp h1unu m qmpu hli hwfimu: 
lijt}UJ.]lul1 UWJ1111! 4tunmqqwb'pntJ. UjWpq t. zwhwqnpb'mUI!' hwuwpw4, uhb' 
1twu1]1m~ul Ci~111u1muut11 2!1 UJWhwfi2mu h hw2nri.mpJwUp 4w11hJ.ll. t oqmw
qi111b'ht liwL Uh11 :ptpuh11wJl1u mCimhumpJmfiCih1uuu: 

q.11uwqpwnqwl}lih11I1g uh:qtitJ.wb' 01p1iJ. qntiwqpp hwtJ.wpuwfi m hhnwg
uw~ m.t:.11wtiw.1wtipuh11]1g u}1w4I! hwuwp!J.mu t lnnpwfil1 <lJllll1WtnCimhuw-
4wti J1tiumt1mmmmu "l . U. lmqmpfil1 4ll11Ul1g uzwlJ.tJ.wb' wiJ.utrnlwutwgtJ.wb' 
hnul)w.1l1Ci UJU~uwh.!11111wiJ.tJ14wl}wfil! (fi4. 7): liJfi qi1uwqpwnqwl}Cih}lpg uth
ttwiJ.m~mu t t... gw~12w11w.1J1G. i...· wCigwupw11 qnuwqpI!: 

St11w4WJWlil)Ci w7Juwmmu t hhmhJWL l}hpui: q.nuwqpJ! 6hrww!J.np. 
hmmtu4)1 (10) L pfilp11 lif1~)1 (9) til12ngniJ. ummp t qn11bmu timmwl}pi Jugl1l}. 
11llutl:iq!19 pwg l}ltu4wCij1 ( 11) wug11t1g ' qnUW11PWPlllI\llqwl} (8) t... l}mmw4J12 
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(13) OllWJpfi ipw4wfip (14) up2ngmJ. 4mhqpbunppg (18) pwg t pnqfi1.jnuI ubq
utj_wo OJ}. 11111! qnuwilPJ! h111nu t qnuwqwtunIJntlw4wzwphpl1 (8 L. 7) Libs>: q.nu
w1wt1 zw11<hiwli dwuwfiwq ipwqwfilibpJ! (l l) tPw4tJ.mu bli : q.IlUWilJ!U rntlmu 
t hllllllll~P4tnfi}I (2) ub2 : liJUUlhJt qnUWilJ!J!. qgwfullllnqwqnq znzwipnqp lllfj

lllllPJWUp umlibtmI. umwlimu t plimbfiu}1q 1.4mmJmlibp. npp hbmL.wliontl 
wtJ.bl11 M1m m awlip uwufipqfibpJ! qbfimpnfiwtun1Ju mdnq ubqliqmu bli t1pw
tij1 UJwm}1fi. UJU1ntmw4wJ[1fi hbmwqanq 1121imli libpph L ltliuwtullllntlwqntl 
(5) g_J141nuj1g hbnwlimu: <.hqm4 .'1>11w49}1wli . PP ub2 UJWJllUliw4btntl UWU}l 
uwuli}1qfib11. ubqutJ.mu t g}1q111fij1 ut12l11i uwumli. WJlimhbmL 11t1.'lmtqnpt1 (4) 
ut1211gnt1 unqliw4114 (1) 1pn11u qwum: 

18 

{17 
l-q. 7 4-nuiu/'/p/1 hwlfwpuiuti {, hlinwguiuli ttfu{,uiuhft!Jfltul/1/lqwqwu mlilfw(/wJwfJ'pp 
u/11/iuwfJ. 

I- un/'/tiwq. 2~ h/uJ[1ny/l(/1nu: J. qywzntflp. 4- !]/J.'/m1qnp. S- 11//lti!J /1pw qyftwJft qgwftm1Jn-
1/111q. n- un/'/IJtuq. 7- 1upmwppu· qmliu'lJltu/llnlJm/wq. 8- tibflpftu qml'w!]pwftmIJnl/wq, 9. 
[IU!JnLUfl/. JO- lfb/'/IJt':11/np hwmwft. 11- l/lwqwti. 12- tliuqruprpuftft ml/ftl· JJ- qnimwq/I). 
14- OIJIUJ/lfJ l/ltuftwfJ. 15- OIJ1Ufun1Jntfwq. 16- tliulimlbmp. 17- nbuftlfbp. /8- qntlilfpbunp: 

2.2. q.nuw.qp]l bwlt_wpuwfi L. hbnwguwli hqwfiw4fihpfi m 
mbtufipqwqwfi u]l2ngfibpf! lunP gwupwpwJpli awolJ.mJp]l qhuwmu 

UuwuGwzhlipmu funp gwupw11wJ]lfi awaqmJp[! h]ltiliwqwlimti oqmw
qnpOtJ.mu t fun21111 b112t11wqnp wfiwumfilibp]l wfi4WUJ-wqwm. pnimlilibp]l 
hwmwqwJ}lfi UJWhtltua,pfibp]l dwuwliw4, uwuwup CiwL nztuwpwlinglibpntU: 

lmqh11}l wfiqwUJ.-wqwm UJ.WhqwapI1 qbt.qpmti wCiwuliwzblip]l fib11umu 
lli ut1 mhtuun1nql1w4wfi ljwmurnfihp (qbpwmhqbp. qnuwI}pwnqwquh11) L. Ulb
qw1u1tJ.~a uhpbfiwuwpi:iwqn1m1ufibp lbG l]lfimu: lfompwJpfi z112wfiI1 uqqpmu 
wuwuliwztlipp hwUiw4)11i ipnmu bCi unUI 50 uu hwummpJwti lllwfii1wgqwa 
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()qu1.I1jl zbJIUl , hbUlll lUUWUlllfifib11pfi pllJtUillll tfi fibpu: liJfinthbt.nL., WUh}lW
clt. ,J 1.I1lll!}.Jlllfipg btObtntJ., ltrinm}1 Onp zbpm hfi wt.Ittwgfimu: liJQUJbu zwpn1.
litulp11l5 tli 1.1·110i L. uum11wJl1fi zp2wup qt112u. npjlg hbum mpwqU111pwJpfi pnq
ipiqt.111nl wliwuuwzbGp}1g qi1ilWilJ!I! hwfimu m pwp6mu bli tlmtuwqpwup2ng : 
\,zuup. n11 wOwuOwzblii:imu qmmw4qwb" qnuwllJ!}l litppL.p zbpmbpli wpqbli 
Uf ~UU1JllUUU1ll 011qwCiw4wo UJWPWJlUlWUJlllf tli , qwpblJl t mwliht JtWZUl h oq
U1lUCjlljlO"hi: 

fifoimulib11l1 hwmwqwJpG 1.4whlt_wc}pp qbt.qpmu liwtuo~ fniliwlingp 
1uu1.11w411li ipnmu bfi 8-10 uu hwummpJwCi tflwJmp phlfJ: ~wuw1.4wmwu}uwli 
uui1112wtJ.n11rn Liub11l! mb11w1wt1mpg hbmn zblipp lihpuCi wtumwhwfimu bli . hb
mn pn~ mufiL.1111u 191imu zblipll ub2: 

l1.1u mbfulinp1ql1wJ}l qtuwmu ltbpmJ! pwlflqmu t gwu12wpl1 t!pw . 
]uwnlii.tmu hbm11 L. WJllUJ.bU zw1m1.liw44mu t utilii L. Pllintfifihppfi zhtippg hw
lil11JL 'l-!1wfil1g hbmn obi:i bliwuwppwqnpmufitpu hwmwqpg hbnwglimu hli. 
m1nuljmu11w.1}11i pnq1µ111qb11J! umlimu t pniliwCing . hwmwltlig phpnuI m pnili
w1w11111n11u t l1wlinuI: 

Oifuw11wCingt1g qnUWI}pJ! htrnwglimu tli uhtuwlil14wqwfi. hMJlWtltP
ljtultttt(i 1, tqGLLiwmj1lJ.wqwfi bqwfiwqutpnq: 

L1wtutJ.wa 4nliqpbm UJWJUwlifibp]lg' nituwpwfingCibp]lg L. qpnuwhpw
u1w1nuljlibpl1g qi1uw1w1! htnwgfibtm hwuwp oqmwqnpmuu tli hbmhJWt 
mbtulinp1qt1wCib11l!. wtigwtlpw11 qnuwI}p}l hwqwpmu m htnwgmu, utJiCi11 qnu
Lu1tµl1 lnutlwpmtl m hbnwgmu. utJifiq qnUWilJ!}l mqqwlilLJmfiw6h 4m1m1.u m 
hhmugmu. qntlw11pJ1 hwtlwpmu unp}11wJpO up2ngObpnt1: 

fliluw11wpmawljwli .'.l>hpuwubpmu LWJfi mwpwomu mfi]l uh[uwfip4w-
4wli tqwtiw4ut.I qnuw1wp hhnwgmu[!: UbtuwfijllJ.wqwO bqwfiwlJ.fi ppwqnpo
tJ.mtl t tlnplltWJ]IU L. umwg]lnfiwp ut12nglibpnq: 

fli]uwptib11L! gwunwrl}l 4J1w 1.4whbl.Pu qnuwey]l hwqwpmul! qwmw-
1m10 bU t\11p[11wJl1G ut12nglib1mt.I mwppfi 1-2 wfiqwu: liJl} qh1.4J2mu nituwpw
ung[1 6LUljWUlWJ)lfi UlllU1pt1 L. bWJl t}Ilfibpp lWJfintpjillU(! t.qbUlp t lJlfip 3 U-}19 
112 L4Lllljtuu . jiulj pLUJidpmpjlllfil!' 1.5 u: 

tkutl12w11w.1j1li quuwqpl! hwlt_wph1m hwuwp fi1.4wmwqwhwpuwp t oq
mwqn11ab1 f!'h-1 U'. r.~ U'"lr-l.5U mpllllt 4wtumU1 pnupu1hpCihp[! . fllf!-35, "1--579 
pnq1µ1qbp-pwpo ]1i lib111! L. hwmmq wqpbqwmfibp: 

li.Jll Ub,pliuwfib]l}l zwpdUWfi q}lUWflplllpjntfiJ! lflnpwpgfibtm fiUJWUlW
qntj_ qnuw1wl! hwi.twpmu hfi WJfi dwuwfiwq. h11p zhpm]l hwummpJillUJ! hwu
limli t 15-20 uu. IIIJL! hfiw11wqnpntpJmli t mwlJlu oqmwqnpbbL ipnpt1 
i Wtlmhp)1 6-9 lr1, 11wu]1 wliJ1qwq1111 m11wlj_mnplih11: IJJmu 411Ilil]lg ' tpqm t.Pm
Llltl qi1uw11pj1 hwqwprnol! twtlwgfimu t niluw11wfing[1 uwliJ1mwpw4wli iU1-
6wqp [, u}141m4tl•tlwli : 
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5wupwpwJllfi qmiW'1J!I! zbptnbpnq qtnpbtnq hwqwpbtm hwilwp oq
lllWqn11bJ11U bCi -'.blfll'-0.8 :t>ptq, wupwgqwa zbpU1]1 qmpb1m hwuw11 -'.bU-0,7 
wq11bqWUl]! u WJtfi : 

-'.blfll'-0.8 '.bpbq(i wqpbqwtnwqn11qmu t '1-S-75 mpwljmnplt hbm: UJU 
ljwqul{wa t qwliwljwqnp '.i>pbqbpwJpU pupmq}19 , :t>pbq[! tunpwgCinri ljwpqw
lJ.n11lt) uttuwCi}1qu}1g : 

Uztuwumtu t hbmhJWl ljt1mr -'.b11tqtpw1t1fi pupmltl! lljmmtltwu qw
Ciwqtibp[! qnliwflPr• 4m11mu bCi mwzhflubpl1 6w1q. uwuwup uwCi11wgUmu L. 
2u111mmu qtng}u}1 t!J1w . 1111}1 hbtnhwfipnq qnUWflPI! u1wgmg}12 uwG11wUmu t: 
UtpbCiwJ!l [!Uqq11ljtiw(i llliJUIUpJntU[! 0.82 u t. qwCiqqwe>i!' 7 50 qq. zw11ctilwCi 
1u11wqmpJmCi1!' 3-3.5 ljU/ct: UUjwuwpqmu t mpwqtnnppuuil!: 

"Vljwpwq11lJ.wa -'.blfll'-0.8 :t>pbqu wlljwhnqmu t n~tuwpwungp hwuiw-
4.l1y qnt'iw1wl1 80-90% hwqwpmu wnwCig 6tnpp wztuwuiwupti: Lwt{ uwCi-
11wglJ.wa qnliuHlJ!!! hw2m11npJwUp oqtnwqn11aqmu t npuibu n11w4Jw1 uiw-
11wpmwU Jmp: 

liwh6w.1}1Ci ljwtuntll1 <l>.P"V-1.5 :t>11tcm oqmwqnpamu bU n~tuwpwfin
gmu wu11wgwa qnUWilJ!l! llttu11bgCibtm hwuw11: Ucu1bqwmwqnptlmti t '1-S-75 
lf h S-74 tn11w4tnn11filip}1 hbui: 

.(.j1ufiwljwCi hwCiqmj9Cib11Ci bu. n12wfiwq. :t>pbqb11w111u pupmlj. ljnuw
ljtuCi h cnwuw1tiCi nb11mljump(ibp, qw11I}wfiwJ}1fi iputuwfigmu L. ipngtu: 

-'.b11tqt11w.1\1fi pupmljn pw11qwgwa t hwpp mwfillll L. :t>pllllflguli mw11-
l{n11 uqwlJ.wnwljCib11l1g m itiubnpg : Sw11tlllll uljwqwmuljubppu wupwgt{wa bli 
:ppbq\1 wztuwtnwUpwJ}tu opqwfiuhptf r -w6t.. qwfiwljfibp: 

.llpbqbpwJllli puprnljlt wztuwtnwup(i ppwqn11aqmu t tnpwljmnpJ1 hqn
lllll)'JJWfi wu2wtnuwfi !lmbnpg ljwpqwfiwJtiu limbnp h qwuqwribgqwb ljnfiw-
4wu h qttufiWJjlfi nb11mljuinpuhpl1 uti2ngntl,: c+nuwqpti zt11tntJ. uzwljuwCi tun-
1m1pJlllfil! ljw11qwqn1m1u bfi 2112wfiwljp filjwmilwup hbUw11wfiw.1pU wfij1qub-
11I1 r1[111m1 1Pntutp1lJ.: 

-'.bpbql1 ]1filiqpljuwfi tWJUIUpJntU[! l.42 u t. uzwljuwfi tun1nupjntU1!' u}1Ci
(h 25 uu. UlljWUWilljmU t UlJlWljtnnpputn]!: 

.llU-0.7 w911tqwmp (uq. 8) umbqaqb1 t 2tpungw1}1fi pfipuwqUwg -'.bU-
0. 7 t1bljmpw:pptqj1 pwqwjp tl11w la fiwtuwtnbuqwa t lljfiqwgwa qnUWflPI! 
qt)1111bgCibtm hwuw11: fltfiJ:i 3 lj4.m hqnpmpJWUp ljwpb1wJtiU ufimgmilnq 
t1b4m11whwqn1111w4: Uqpbqwml! pw11ljwgwa t :t>ptqJ:ig (150 uu mpwilwqanq 
h 40 uu bpljw1unp1wup wmwtifibpntl, uljwqwnwljwJI1fi Uilll9 t), ljnfiwljwfi nb-
1µnljumpl1g . llilljlllhlltl,}1( WqlllJQJtg , wztuwmwfipWJJlfi opqwfifibpl! Uj1WQUI11l 
uttuwCi}1qul19 h qbljwqwpuwu pnUwqJ:ig : 

c+nuturlJ!p hwlJ.wpuwU wztuwmwupub111! ljwqtiwljbplljmU bu hbmhJWl 
ljbpllj . uiu11wgwa qrn.iw11p[! ljmpmmu bu t114m qmtuw11w116 nu1riwhwJwg 
11u111mpJutUlib1mtl h b11ljm-hphi? op pm1umu nw,iwpwungmu. ll)llljbuqtt ~n11w-
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111q11wlI]1ljwu211S:Jwuwnmp1wup). tiGvGwhnu wfinfiqhwm Lt [!u11hwmnuHihpnq 
q1111b'm1 : 

///,//~ 
7_,q. 10. Uiimppfl rfli11pwrfnpmp;mfinuJ' lffJJy}wrfnµ hwwwlj: 

Cwm tnfitnbumpJmlifib1m1u. wnwGg hwzqp wnGbpu twljwfi qi111onfi
Gli111~ . oqmwqnpamu bu hl1111111Ltlwguwfi hwuw4wpq[! . n11p I)buipmu qnuw11-
Pl1G wljbtwgumu bu 3-5 h wqb1J1 wfiqwu 2m11 h uunuglj_wo 211114 q.111.iwqpmu 
~up GJ11t~b11!1 UJWllllLCitu4mpJmfin 4wqumu t 2%-pg t1 UJW4wu : UJqll!lml1 qn
tiwilJ.!J! wnwGg tjwpwqtuqbpO-btm 2)1 4w11htl1 oquiwqn11bht. IJlUUp np opqw
liw4wG LiJmpbp)1 uiw11mGw4mpJ11tG[! 2wm 12l1i t. I)flw lj_wpw4wqh11amu~ 
wtl_b1l1 pwli4 t fium11tti . vwG oqmwqnpamu)1g uuiwglj_wo w1uumGvl!: '1-w hw
mm4 2J1G11tpJ11tGGb1m1u bupwp4mu hfi qbfiuwpwfiw4wG uwpptiwG: 
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.qu11nuljtl1ljwljwu bqwliwljm.\ qnUWI1J!l1 hhmuguwG UJmu tnWf1J!hf1Wlj_
Cih11!1 oqmwqn11ouwG qtu.wnui qwpaJWl umwgqmu t pwf1011 funliwqmpJwU:p 
(88% L wtl_bJJi) qnuwqp L. oqmwqnpamu[! qdtlwpwfimu t: 

eG11hwupwuibu. qnuweyl1 oqtnwqnpauwli JntpwnwGLJmp b!)wliwlj_ m
Gl1 J1Jl wnwuaGwhwm4mpJmuubp[! L. lj_wpt1ti t tipw4wfiwguht. hLfihlntl 
tn'-lJlUl UlCiUlbUlll}lJWU 4nG4phU1 41.PUWJW4wfi L. mfiuihuwqwfi UJWJUWfifih-
11}19 . }1Ci iUJbu Ciwh wfiwufiwUJwhw4wfi :t>hpUWJP uihqwpw2tutlwampJwfi uw
Ci f1uiw11w 4w li tl_l16:w 4119: 

lunzn11 t112t11wtjn11 wGwumfiuhpl1 wfi4wui UJWhqwbpp qtuwmu L. tun
qLUpmDwljwu Jnuuwu111lib1m1u oquiwqn11(}mu bG nhyWwqnp hwuiwlj_. npnlig 
unulj qmGlj_mu bu wfi[!G11hwui ljwil l!Ci11.hwu11uufihpnlj_ qnp(}nq tiunliwlmu hw
liwljw[1qJ1 mntjw4G bp[!: 

Uli[!G11hwui qnpb'nqmpJwUp pGpfiwhnu hwuwlj_wpqp qhuwmu qnuw!)
PI! hbnwlimu t: nu111wlilJ.Jmli wmtwljlihpnq. npnliIJ qtpL.tig awDlj_qwb" bli 6:b!)
pwqn11 hwmwljnq: Unqwljlibp}1 hwrnw41! hnpltqnGwlj_wfi t. tlh112Gwuwumu, 
ll)llll brUlQ qmlWllJ!l! ~wl}lqmU t 4ntuiwqil2_ wupwp. UlbI)WlijlqWb" t UJWUlfihz 
/lilj. l I / : llnq1uljGh11J1 bpljwpnt}lJlllUJ:! 2UJhrnv t 30 u-pg wqhijI lflGp , tWJfim
ll.Jllllili 11lim1m1il bu uihtufin1nqtnu4wfi Gwfuwqauwfi 2wl}lh1i!1G hwilwll}w
uiwufuwG : 

f 2 J 

~· 

i, 11 I/, fl tipliwhnu !11u1huljtupqft wm/wlj. . . . 
/- 111wudib;. 2- (Jl;11pw1/np htuwwlj. J- qmJwqpWf!UlJlltfih wm/wq. 4- [IUJUWl//1 tum/wq. 

uu 1~G1ihwtn qnr1a1111mpJwilp J1G12Gwl111u hwuwlj_wpqp I)huwmu qi1uwri
pj1 hLmugliwG wztuwuiwGpwJpfi awtuumufih11G wGGzwCi hfi. qnUwI1J!p U:w
uimgnttll! lWJCi1uqJ1 wnqw4Gh11l1li 11pw4wuwgqmu t wnwfig uh12hGw1w4wfi 
ti!i ).m9lit11]1 L 911'1 oqtnwqn11Mwfi : <l>npp 11wfiwlj_mpJwUp 2mpfi wfihpwctbzrn 
t rn11qwql1 hLut11uqwpqu qnpD-w114btm hwuwp: 

Ivnzn11 b112t11wqn11 wuwumGGhpl1fi ajlpumq L. uqmnnq lJ.hp.wlJ.pblltu 
4111t11wupl1 tunG1ulj_mp,1mGu hwufimti t 89-92% -p: liJI) qbuwmu uuiwrnwlj_w
lnuJ!tltu11 l. oqmwqn11b'ht 11G11hwrnmuubpnq }1Gpfiwhnu hwuw4w11qJ:!: liJU 
11tt412mil b114w.1liw4]1 mnqw411 hwuiw41! I)bll!l1 1wJGw4!1p nu111mpJWUJ! UJWU1-
ptuuui1111) bli 0.01 u pLplllflJlUtlp mqqwfilj_Jmfi lj_wil y-waL. lj_uiptl_wO-Vntl. hw
UlWqJl 41npw9ljwo I: 0. 15 u zwnwq11nq: Unlj_wlJ.11 tWJfimpJmli[! qt11h]1 uwumu 
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tJ1fimu t 0.6-2 .0 u, tun1unpJlllfil! uljqpfiwuwunur 0,6 u: Umtwldi tJ.hp£fiwuw
umu tnh11wrn11.!w() t tflwljwCi: UntJ.wljtih11}1 Cihpp}lCi uwljbphun UJ.hlili;l t Jlitil1 
hw11p Li LWtJ. hJrrnmutljmuwgtJ.wo: <.wuwljwpqn qnp()wpl.Jh1mg wnw2 wntJ.w
ljfl LgCimu hCi 2lllltJ. . WJU hwztJ.ntJ., npUJ.bUq}l uljqpuwuwumu zhptn{! Jlilip 0.1 u 
ptup<'11mtpJmfil1g ni_ uiwljwu: UntJ.wljf! ljqljqwCii:intJ. l9tl.b1mg hbtnn pwgmu bCi 
tflwljwCil! Li quuw11J!11 utnwml11.jwljwu 6CizuwCi mwlj mhqwtftn}utJ.mu t LWJUW-
4}1 wntJ.w41!: 

fl1111z 11hurnb1nuu oqmwqnpmuu hG qnuwIJ.P}l hbnwguwCi. itJ.wguwu 
ljwu 2112wCiwnmpJwCi hwuw1.jw11qh11: LtJ.wguwCi hwuwljwpq}l qtuwmu oq
tnmqnparn u bli 1tJ.wgm1 qtluwql111Cih]l h hwmmlj pw11: LtJ.wgllIJ. qtluwq}l11uhpf! 
UihfJw1uuuu bCi wmjwljl1 uljqpCiwuwumu, hwuiwqp Ci4w1J1uwup ni_ uho wCi-
4.iwu mwlj: <.t11ml.J1~ qtluw11t111Cihp}1Ci mptJ.mu t 150-200 lj"l.w 6CizuwCi l.llwlj: 
~tl~grn1 pwuntJ. hwuw4wpql1 oqmwqnpouwti 11hUJ.Dmu wntJ.wljCihp.11 Ltlwg
uwli tJ.11w hh11m4J1 ()wtuuf! 4116wuitJ.mu t: Cp2wCiwnmpJwCi hwt'iw4wp.q)1 
11buipmu 211}1 hbtn U!1wu!1Ci oqmwqnpomu b(i Ciwl.i wupwptJ.wo qnUWIJ.Plt wti-
2wmtJ.w(), uiw11qtj_w() 21llJ1l! : 

LWJUWlJll wntJ.W4f! 0.2-0,3 u-ntJ. gw()p t bp4wJCiw4ppg Li mli}l 0.005-
0.01 u pbpmpJmfi: 

Upww1y1wljwCi zhCiphrlflg 2Pl11.j qnUwIJ.P}l tfln}uwq1mtti{! qtlUWIJ.pwu
pwp ljtuu qm1uwpwljnunwljl1z }lpw4wfigtJ.mu t }lfipfiwhnu 4wu 6Cizmuw311u 
tum1ntJ.tuljwzwpntJ.. hJnwwtJ.tJ11.jwljwfi ljwu uifiliuwtn}lljw4wCi bIJ.wliwljntl : 

2.4. Q.nuwqp]l hhnwguwfi hwt'iw4wpqbp}l, ub11hfiwfihpp L. 
uwpvwtJ.npnuICihpp zwhwqnpouwfi 4wfinfifibpl! 

'1-uuw11Pl1 hwtJ.wpowfi m hbnwguwll hwuw4w11qt111! UJ.brnp t pwtJ.w
pwpbCi hbtnLJwL h[1uGwljwG uiwhwu2fib11]1G. wuiwhntJ.bfi uum11plib1iii. tJ.wu-
11wljub11t1. wCigmt'iub11l1 L gwGl.jwUJ.wtnCibpl1 uwp11m}}JntU{! . zwhwqnpomun tl1-
~J1 htu11owp l.i mubG1uG gw()p w11ctb11 . wztuwtnwGpwJ}lG owtuumulibpl! 1l1fibll 
litJ.t~qtuqmJCi. wuiwhntJ.bCi wupn112 uittufinp1q]lwljwli unmghu]l wtJ.mnuwmw
gmol!. fllllJl ~mwCi tJ.Ciwuwljwp qwqb11ll mwpw()muf! wGwufiwzbGpmu. pw
gwnhfi tJ.w11w1.jl1~ h)1tJ.wCirµupJmfifib11l1 uwfiptllbpntJ. qnuwrwl1 tflntuw1unnul! 
uJ1 WlllnWllJlwljw(i zbup[1g UJlllUI!, tJ.h11wgfihli tnhwa hmnb11n : UnwtJ.b1wqmJU 
i_wtflntJ. lUJI1 uiwhwG2CibJ1l1G pwtJ.w11wpn1u t 6bqpwtJ.n11 hwuiw411 lij1w wliw
umtilib11l1 wligwupw11 uiwhuiwlimul!: 

S1lJwL hwuw4wpqJ1 2l1CiwJ1w1nupJwCi lij1w ()wluub111! 411owmb1m hw
uw11 wCih11wdbzw t qnUWllJ!l! qtlUWllJ!Wljmuiwlj]li_ wupwp lmub11n hwuwp 
oquiwq1111()bL puwljwCi pbpntpJmCi1r '1pw hwuwp wliwuCiwUJ.whw4wu zbfi
nt11I! ljwmugmu bG pwpo11 mbqb1nuu . lm4 qnuwrwwljnunwl.Jl1i_ wupw11uhp11· 
wtlbtl1 gw()-11: · 
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f~nu1p qnuw1ww3l1Cl hw11n11llwljgmpJwfi qahp(! utbmp t wUJ.whntJ.tJ.wo 
llilibti l1111uwtJ1 hluumuh4muwgmuntJ.. npuituql1 pwgwnl{ll 2PP4 qnt'iwIJ.Pp .'}>}11-
m11wgt1wCi I}blll]l q1mtum L. WWJpU WIJ.PJmpCihp.p m qpntCitnWJ}lli 2ptpp 4hfl
mnmmul!: 

C}.nUWilPWl.jlllUIWl.j}l,1 WUpwpfibp}l ()wtj_WlJ! UJ.tiUip t hwztj_wp4t{wO lltU}l 
lli u1wljwu 16 011tJ.w hwuw11: Q.nilwIJ.Pwljmtnwq}li_fihpn ljwhwt{npnui hfi 2PP4 
qnuwilJ!J! tuwnlinq uw1111wtJ.npmt'ilih1mtJ.: fipuituq}l qnt'iwrww4mtnw4Pi_fibpp 
m q11uwrwwupwpllhp}1 tu11IJ.ntJ.w4wzw11hpf! L. UJ.rIUUJ.bp{! }ugwfi4b1mg qbpo 
Uliwu . l]llWUg lflJlWt'iwq}lOI! uthtnp t 150 uu-}lg tPllllP ~Utfip L. UJ.htnp t tnhI}w
IlJltltu() 1J1tib(i q1m1Gmj1 uwnibtm t'iw4wpqwlj}lg gwop: 

l,}1Gwpw11111p,1mfiG wtJ.wpl.llbtmg hbmn wntJ.w4fihp(! utbmp t t'iwpph1 
2l1tiw11w11wljwti w1wl1g Li utn1uqt1. htpuhuil11.jmpJmUf!: '1-pw hwuwp wntJ.w41! 
2m11 bu 1gtimu h 5-7 011tJ.w (!Cipwgpmu hu4mu t'iw4wpqwljf!: lTw4wpqw1W 
ul1qp!lw4wCi I12bg11tt'iJ! pwgwm11tJ.mu t phuinup hwqbgnuin4 (1-2 op), WJCim
hbmL LWtl hb11ubml11.jwgtJ.wa wnitwljmu 2PP uwljwpqw4n up2m ulimu t hwu
UlWUllllfi : bpb 21111 UW4Wlll}WljJ! zw1m1uw4mu t !12fibt. WUJ.W wfihpwctbzm t 
tuntlwljg 4114[1G hbpubml11.jwglibt: ~wuwljwpqll pnIJ.w111.jmul! 4wmwpt{mu t 
LUJUUJllu. 2!1pbp!1 tJ.iwljtj_w() 411aw4mu wntJ.w4J! 2m11 bu 1glimu uplizL tJ.bpLlt 
uwljw1n1wl.JJ! : bpp ~?Jill uwljwpt1wljCi wntJ.w4mil L.tiCimu t OhIJ.PwtJ.np hwtnw-
1.j[1g 20-25 uu gwo11. zl1pt11l! pw11011wglimu bli: bpb qwCiqt{wop hmuwLlmt
PJlllUJ~ 1UlipwtJ.w11w11 t wntlw41! i.pw4mu bCi L. ljwrnwpn1u 4p4fiw4P JlllIJ.Wil-
1.jm u : f\hw111.jb. 4111.jGwljI1 pwgb1mg wnw2 wfih11wctbz1J1 t wntJ.w4mu wt{h1wg
tib1 2m11 L 2-3 011 hbmn pw11011wguh1 zppbpl!: bpp qwfiqtJ.wot! zwm 2PP4 t. 
tuuiw wm~w4J1g pwg tfi pnqfimu 211}1 uJ1 uwul! L. p11IJ.wp4mul! 4P41lmu bG 2-3 
011 hlium: llntJ.w4Cib]lf! 3-6 wu}lul} ublj ttJ.wumu b(i: '1pw hwuwp zpphpn pwp-
611wgG111 u bCi L. wntJ.tu4P ub2 0.9 U/tJ. w11wqntf}JWUp LtJ.wgllIJ. hbqmlj bCi LQUntU : 
Iv111111t1wl.JJ1g llJUllU blj1111 ttJ.wgm1 hhqml.Jl• oll2mt'i[! UJ.btnp t tl1G}l lli UJ.W4wu 
I 00 lj '11w: 

Llntlwljtibpl! UjbtnD t ljqlj1}wupntJ. UJtJ.bG wupm12 h]lljWptltf}JWUp: b~b 
wtimumtitih11J! wntJ.wl.Jl1 wupmw t114w1mt}}JWUp ibCi ljwCiqfimu. wuiw li11wlig 
tt1bmn t mb11wtJ.1111b1 tWJGw411 wntJ.wljpCi t'inm. lm4 wntJ.w4P ioqmwqt1potj_nq 
uwu1,1 JwuwfiwljwtJ.1111 lil12CiwUJ.wumtJ. wll2wmhr 

Cl-nt'iw1wwljmmw411,1 wupw11mu qnliwIJ.P}l qwfiqtJ.wo}l uwljwpqw41! 
UJbl.llp t lWJliwlj}1 wntJ.w411 hwtnwl.Jl1g gwbp tltli}l: <!.w4wnw4 qhut1lntU hw
ilw4w11q[1 1uz}uwmwupn lj}uw}uu11U1: 

Cl-nuw11pwljmrnw411ifibpp L. uinuuiwJpfi ljwJwliubpp UJ.nUUJ.bpl! uibl.llp t 
2Jl[llj qnuw11pJ! Iuwnfib(i L uwmmgb(i gp}li_Gbp]lli 1.jwu tflntuwqpb(i wupwp: 
q.uuwqJ!ti LUUpwp u11bvng hbmn wfiull2WUJ.bU tu11IJ.nt{wljw2wp}l tflw4wCil! 
1qbuin t tflwljtr '1-111u hwu1u11 }un11lun1iq t m11tJ.mu oqmwqnpbbt t1bl.Jm11w
ljwti tllwljwCi. 11111! hum11wtJ.n11111pJ111G t uiwum tflw4t'iwli qnpo1111mpJmCili wtJ.
mnuwmwgubr 
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.Rhpl1ill1Jl1Ci tllnlulll'll1ltifihpJ:! qwph!P t mhqwqpht jun2n11 hq2hpwtJ.n11 
wGlllumGfih11]1 gwfiqwgwet 2hfiphpmu L. junqwfingfih1m1u: trnumwan1utig hh
mn tllnjulll1111l1iGh11J! tqhwi;? t qhtht UJ.w11wumfipwgntj_ L. phnfiwtln11tJ.wet: <l>n
jurn1wl12l1 w2juwmwGi;?WJl1fi Ulllu}1 I li-11 phnfiwtj_nptj_wbmpJmfi[! i uituip t 
wtJ.h1l1li tltlil1 }HllJlWlil]lhtltll 1 /3-pg: QhttiwG dwuwliwq uumupuu h(i nhqmq
lllll!llih11}1 w2]uwutllllii;?J!. hwtj_wpuwG L. 2rwwfihpt1 dqi.J.wetmpJwli n2uim13Jm
fi[!, i;?hp}11Gh11p aj11111l! : CJlPllllihp]1 lJ.lllU lihutwqlllqwfi l'imqwlilihpl1 6qtj_wam
J3Jillli[! qwpqw1.J.1111mu hli dqtj_wantpJWU qwpqwtlnpuwfi Uhjuwfit1quntj_: bph 
hplJ.U1J111l}3JlUUJ:! Uta t. WtqW 21wwfi qwu uhmwqwqwfi l'intqWU[! qwpawglimu 
bU 2qpw.1!1 t114.m oqwlJ.Cihp[! hwlihLntl qwu onUJ.wli)l uhquGw4.1t I}.)1]~1! l!Injuh-
1ntJ.: 

5wet11 2t11uwuuit1awfiGhpj1 (-15° -}1g gwop) qbuwmu hlllmmq m2w11-
pmpJmG uitmp t 11w116Gh1 wfiwulilll2hfii;?pg 1µ111rn qmfitJ.m1 pbp $njuwr111}1i
Gbpl1li : Ufih1nuctt2ui t nh1µuquinplib111nu Jlll'lfl $n]uw11I1Gbt MhnwJpG uih
muljGbJmtl L. l!In]uwq11wu}12ngl! pbnfiwtj_nph1mg hhmn l'innhpJ:!. zl1Jlwtib1111 L. 
UbUllllllWlJwli onuiwlifibtll! mzwq)lp uwppt1: ShrtwltWJWfiPl! J3ll11WPlthLlll9 
Ulnw2 gm11m hqwlilllljCibppCi wCihpwcthzm t uuimqh1 phi;? $njuwqpl1m L. Zl!ll
pw.111 m pbp)litihp}1 mumuo uwuhlll! uinlJ.bL Ill hbnlllgfiht: 

:Junwlil!. hnp!1qnliwqwli $njuwrul)lm pnIJwplJ.htmg hbmn wlih11wcthzui 
t }3hpl1li UJ.W}IWUJ.l!fif}Wgntl 5pnUJh wzjuwmwgfiht: 'l-w $nppwgfimu t Z'lJlWJP 
uwni btm hGw11wtJ.n1mlpJmli[!: 

Ubmwqw61111w.1t1G tlln]uw1wl12fih11p zwhwqnpbuwfi ctwuwfiwq llllih-
11wdbzm t U2UlWUJ.hU hhutL.ht lmp!tqnliwqwfi U php tPlljuWIJ.PPiUbI1]1 211PWfil::i
Jl!l aqtJ.wbmpJwlin: '-lwm dqtj_wa 2JtPwGbpJ:! wumqwfi[ltl)lg nulJGmu Liu L. fiui
llluuimu zrJVlllJ!l lJ.ui11tlhtmfi pnqwpquwfi ctwuwfiwq: 

::>11 4.w11tu1 fJ1llJL uiw1 wntlllllJ.fihp}1 owli11wphnlimuJ:! qnuwilJ!ml: 'l-w 
Utbwglimu t uhuiw11wdrntli L. 2JlPWJ)l pbnfitlwetntpjlllfi{! . qpw hhmL.wfipntj_ 
qhtnW[UbJll! qw}lllll hli 2Wlll}tlht, 11h~lljlUlllgtJ.hL, )luq zqpwlih}tl! qm11tlbt: Un
tj_wqub11]1 qb11phnfitj_wbmp.1wfi 11tuwmu hhuiwqwpd nupwgp}1 ctwuwuwlj pb-
1lfi>Gh1111 ibG 4.w1m11 etw1tJ.t1 ($lllqtj_ht) L. qnUWilJ!fl qmbqwl!Injutl}1 wnw2 L. 
hbut : J?.h11}1i fibp[! hwtj_wuw11wiwlJi pbnfiwtj_nph1m hwuwp wfih11wcthzui t 
UUlllJlJ)OhJll! UWi;?Jlb] L. q11UW11Pl! igfibt wntj_wqfibpp uh2' 2wpcttJ.bLntl qnUWilJ!ll 
l!lipwgpltG hwljwmuq: 

SU'l.J-160 lJinjuwrwI12I1 dqnq qwnmgtlwOpJ! WUJwhntJ.mu t z1wwJlt wtl
uu1umut oqtj_wompJmliJ! L. dwuwGwlJ.ltfi qnutqbuwgfimu zwhwqn11auwfi pu 
pwgpmu li11w hJ14.w11wgmuu m uwztlwOI?t! wnwfig liwprµu uwuliwqgmpJwli : 
UJ11 qwnmgtj_wb'I?ll oquiwqi111bmUJ! mhjuG)lljwqwli uuiwuwpquwfi wztuw
mtumw1m1v.1mfiG }12hgfimu t 25%-ntl: SU'U-160 tllntuwriI1ltil1 hpwzjuppWJpfi 
dwuq but[! 7 mwp)1 t : 

m~u- 1 S uqpht4h11wJ}1u mbqwlJ.wJwup[! 1.J.w1mq t lJ.ntJ.hpp wfilJ.wUJ.-pnn
mu.1l1li wfiwuuwzblipl1g llwtj_wph1 !1fi~UJ.hu wfigwupw1l. LUJUUJ.hu t1 gwui;?w-
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1nu.1}1U qnuwr]p]!: J?.b11lt2lih11p hhut ti}1wut1fi 2'1JlWJ}l hbutwqw11d-hWUJ!Ufllll9 
2w11dmU[! }111lllqwfiwg1.J.mu t hw11npqwl.J.p nL.hpuni.J.: ,gbp)lifihpp 1.J.wruug!.J.wa
Pl! hfiwpw1.J.n11111.131mfi t mwllm qnUWilJ!I! mbqllllJintubt wuwufiw2bu11p Ublt 
qwu b114.m lJ.m1ul! : 

E2pnuwl.J.b11wlJ.11uwfi hpwtqwpwqlibp)lg qnliWilJ!I! UJ.bmp t hwtj_wpbt 
O]ll! b111.J.m wliqwu: 'l-w tihowgfimU t ubl.J. qtJu)lQ qnUWilJ!)l lil12pfi OplllqWfi bt.
~l! · utj_wqbgfimu wliwuCiwzbfipl! gwupwpni.J. qbqmnmtJ.bll! L. 4.m11crn i!.J.wliwtm 
Ill uwp]lbpn awjuubp11: 

~2 p11uwlj b11wqpuwli h11wtqwpwljfibpJ! uwp11b1m hwuwp oqmwqn11omu 
Lili P U--1 pm1,qnqbp (11111! u}1wctwuwfilllq hwtj_wplllO qnUWilJ!I! pwpdm.u t $11-
tuw1wwu[12ng}1Ci), qwu "112-35 pw11dp~-pm1qnqhp : 

Cwui mfimhumpJmfiGhpmu juwjuutmli bu qnuwilJ!P hbnlllgllwfi hpq
[tlll4l)tqtul.J.lllfi hwuwqwpqp wzjuwwwlip{!: Iuwtu1nuwfi hpufiwqw(i tqwm
ownlih11l1g bfi . wn1.J.wl.J.ub11l1 uiwmb11p L. hlllutWlt)l h)lqpnubqmuwguwu µlllgw
qwp11~.1mfil! 4_wu 112 hmuwJJ:unpJntfil!· q11wfigmu qmq)lm qbphttll L. omwp 
wmu11qtufib11J1 wnqWJ111.flJlllfil!. 2whwqnpWwfi qwlinufibpJ! ilJ.wmwphLJ!: 
<.wut4tuuihu mzm111111 Ujbutp t hhutL.bt }11ipliwl111u hwuwl.J.wpqp pnqw11tiuw(i 
ljwli11 li uli11}1ti : LHih11wcthzut t u2mwuibu hbutL.bt ctwliwliw411fi q111lWI1J!Wltm-
Ulllllj!12t1g qnuwllJ!I! hbnwgfibtmfi: . 

Sh11wlJ.w.1wfipub11t113m1wpqmu[! ljwmwptj_mu t lillljulllqetwJ)lG ljwquw-
4bptlJ.IllIJJmfiubpl1 L. w11mw111nn1 qnpawpwfifibp)l hpwhwfiqfihp)lu hwtiwtqw
uimujuwfi : Ufih11wdhzm t dqwb1. nptqbuq11 qnUWilJ!WJpfi qwfiqtj_wa)l $ntulll-
1111t!wG hwuw11 wn4wlJfibpp L. junqntlwlJ.wzlllpbp)l liwjuwqWwfi L. ljwnmg
uwti dwliw(iwljJ! Ll1fij1 fitj_wqwqntJUI! . J!WJg U}lllhUJ.wCitj_bfi uwupmwpwqwfi 
Gnpt'i b111!: 

Q-11urn11J!lt lmubllmLflJlllUfi wUJwhntj_bpu hlllUWil wfihplllctb2m t Ju1111n-
tj_wljtuJ1u1111 uib11m1u1h1 0.5-1 % L. wtJ.htll pbi;?ntJ3JWUµ: 'fifizmuwJl1Ci tinthlJ.uinp
Qli11J1 tll16wlJ11 Uibu1p t ummqbi: 

Cwhwqn]lMwli ctwuwfiwq )1Cipfiwhnu lllntlwlJ.fibpfi wQhpwctb2m t 10-
15 OJlJl Ubq lll2lUll!tp q(i libt: bpb qnUWllJ!ll qwfiqtj_w(){! 2lllU1 pwfidp t U Uwqb
[lbUWJ[lQ lllUl\.JlllU[l qqwtlt Ubbwgbt t. WUlW 7ppbp]} ($wqWfil!) )12bgfimu b(i : 
b 11p mntJ.wlJ.1.1 qnuwqpn!.J. 19tj_mu t (obrwllltlnp hlllutwq)lg 15-20 uu gwbp) 2!1-
pb111~ pmgmu hli , L. wntJ.wtin lin11pg lll2Juwmmu t )lfip(iwhnu nbctpuni.J.: 

2.5. ll-nuwqpp 1.J.mmwquwG L. uiwhuiwfiuwfi hqwuwqlihp(! 

Cl-nuw11J!l1 ljmuiw4uwfi m UJ.WhUJwfiuwfi bqwfilllqfibp)l 2l1fimp1mufih-
1ilt 11liui11111pJ11Lli1! 1.J.wjutj_w<'J t qnliwt1J!ll .'l>~ajtqwljwu tU1ow4)1g ' taj1fiq, 4.ltmu-
211l11.J. L. 211I1lJ.:UJu qwu WJli tll1l'iwljj1 qi1uwI1J!lt ummqmlil! UJ.WJUWliw!.J.nptj_wa t 
]1u 2uibu fiplll lizwliwljmp.1wt.lp. wJfiUJbu tuwquwp]1tl WJl qnpanufibpntj_' puw-
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4tl1UWJW4Wfi utW.JUWtifihpmJ., 2[111 wnljWJlll}lJWUp , ljhfiqwu11Ghpl1 uiwhtlwapfl 
bll.UIUWljm! h WJtG : 

1Tl[1G11 qnuwqp)1 tunGwtJ.mpJmUI! 75-80% t . uttuwupljwljwli uI12ngfib-
1mtl w.1G 11mtuw1u1tJ.mu t lllwhuiwuuwfi mb1m' 1'bpuw.1pfi ljpg ljwu 11wzmw.1pu 
qnuwqpwupwJ1. n11mhq hfipw11lttJ.mu t ppnfJh[luplj uzwlttlwG ljwu 11w11utJ.mu t 
zmwpt1utpntJ. L. UJwhtJ.mu upfii_L. wuhpwcthzm wuuip6wuI1 pwJpUIJt'.iwfi: liJ
fimhbtnL. uihqwiltntutJ.mu t qwzm: 

4Imw2pl14 wugwupwp qnuwqpfi umwgtJ.mu t 4ll4rtwfipu m upqwht-
11m4.i1 uj1wut1u hwtlwpbllm h muhfimu t 80-87% tunuwtJ.mIJJntU: U.1qUJ11uJ1 qn
uwqpfi wfiwuuwzbu11l1g hwtJ.wptJ.mu t L. hbnwgtJ.mu hpufiwljwumu ubtuwlijl
tiw4wfi L 14Ciht1wtn)llJ.wljwu u}12nguhp.ntJ.: 4puw211)14. qnuwcy)l oqmwqn11am
U(! llJlutbu opqwfiw4wli UJWpwpuiwfi.1mp]1 untJ.n[1wpw11 )lpwqnpatJ.mu t hplJ.111 
tnblulin1nq]1w4wfi ututUwlihpntJ.' mnp1'p L. wn gwu11wpwfi.1mpbpl1 wt.J.h1wg
uwup 411uuinumwt1n11btnt.J. h oqmwqnpb'htntl npuitu UlltCiq qnuwrw ljwu wt.J.h
t11 2pl11.jwgfihtnt.J. m oqmwqnpcrhtnt.J. pmJUhJ1p ufimguwfi ctwuwuwlj : 

Qp}11.j qnuwrwl! umwgt.J.nni t )1Ci1Uihu hpqpwtJ.1pljwljwfi hqwuwljutpntl 
hwtJ.wpt1m m htmwgfihtm ctwuwCiwlj. w.1Guitu ti ljpuw211plj m UIJ1Ciq qnuwq
Pl! 211)14wgfibtntJ., npfi mfihfimu t 87-93% tunfiwtJ.mpJmu: Q11)14 qnuwqpJ! L.u 
1.jw11btti t oquiwq1111crt1 t114.m ohnt.J. ' 2lllt4 l{l16wljmu n1111z ctwuwuwlJ. uiwh
uiwfib1mg lJ.wu wfili!12wUibu uuiwfiw1mg hhmu. ljwu lJ.nutqnumwt{n11t1nt{ 
gwupwpwfiJmpt11!1 hhm. 4wu ttpwctwut1ut{ UIPUll L. 2rl11.j 1'pwlJ.gJ1wfihpj1: 

<+nuwrwwupwpfih11}1 Ciwtuwqauwfi . ljwnmguwfi L. zwhwqnpauwfi 
11JllW4uiI14.wfi hfiwpwt1111m1p.1mfi t uiwUiu q11wfi11 pwctwubt (!UUl uzwliwljm
itJwli· 4.J1g 1't11uwJI1G L. qwzuiw.1pu. J!UUl mbuwljp' hnp)lqnuwljwu L. mqqw-
6j1q. 11uui 6L}1' mqqwfiliJmG h lj1_n11. (!Ulll ljwnmgtJ.wapwJpG tmaliwu' Iiwuw-
11w4. (cnm1CiuiwJpG) h ljwuiI1mwt (phuinfiw1I1Ci . hpljwpphmnfiw.1)1u. wrumum
Jllfi . utmw11w4wfi h w11G): <+nuUJJU!wupw11I! ljwhwtJ.nptum hwztU1 t wnfit.J.mu 
CiptUUlllU UJWhutwfiuw [j w2wGmu qnuwqpI1 uzwljuwu , phnfiwpwittuwu. I1u~
uitu liwh ittntuw1wuwG mttufin111qpwljwfi 11Jllllghufit11t1 wfih11wcthzumtpJt11-
lil!: 

<+nuwqpwupw11lit11g ljwnmgmu tG 4.JmwpwqtJ.wa L. tJ.hpqhmGJw: 'Vlj . 
12 -mu uiwmljt11tJ.wcr t 4lmwpwqtJ.wa qnuwqpwupwpp 1wJCiw4.J1 ljmptJ.wcrmr 
v11w 6wljwtnwJpfi uwut1m1u w11tJ.wa tu phpwummpbp (l) 4tntuw11pwuJ12ng
Cib11I1 Ulll uip)l h htpjl hwuwp. l1u4 ljnrtPhlllltU utWtn)lUiutntJ.wa hG qnuwl1J!Whb
J'llllljJ1 lj_mmw4p~ hnph11 (2): 4wtutJ.wcr q1m1CimwJpfi 211tp}1 uwlj_wpqwljpg h 
q1m1GmJ1 mhuw4J1g ' t1Jnun11w4(! tun11wgCimu tu 0.5-1,5 u: <l>nun11w4)1 hwtnw-
41! php t : <+nu11wpwupwp}1 hwmwlt!! phtnnuwtqwmmu tu. Imti tqwmh11J! 
utJ.w11mu bCi 4wtJ.ntJ. : 

bph qpmutnwJpG £php)1. uwljwpqwljp pw116p t. ljwnmgmu bu t.J.h11-
qhuiGJw qnuw11J!wupw11: liJu qtuwmu hwmwljJ! fimJCiutb pbumuwuiwmmu 
hli . Jrn4 111qqw6l1q ljm1w1[1G uiwmhJll! ljwnmgmu hfi hwtlwpnl{ll n114wrptmn-
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liliq ljwu mbqwlJ.wCi z[1fiw11w11wljwG fiJmIJhppg : q.nuwrwwupw11l1 pn1n11 4nri
uuinnu UIWtn}lUIUllllU !;Ci wntJ.wltGhfl (3), npuihuql1 UIUOJ1hw2php(! h <'>.]WU hru
jll!Jpl1 211ti1l! hnubu: Uupwp)l hwwwlj)lu. 11t1lll1 qnuwflI!WhJntp)l ttmui~4Pi 
1~111111 . phpmpJmU tu mwUiu. w.1umhhmh mbrJ.wq~tu tullilnt.J.wljwzwp (4). <+n
uwiipwupwilli t11ljm lJ.m1uhJ1IltU ljwnmgmu hfi Su U1UIJlllllnl}lJUIUp qnuwqpw
hJlllj}lt 1tui1tr1: 500 m-p hwuw11 qnuwrwwup~pu mup ~n1m w1qlllJ1up ~uw11-
pwhJmpw4muiwljl1i hn[l. 1000 m-p qtuwmu tJ.hg. 1500 m-p qtuwmu m}l L. 
hwlJ.wnwtii~: SwiitJ.w gupwgpmu tqwpptpwpw11 qnuwf1I!UihJntlll! hwfimtl hfi 
u u11wGnt.J. p112mu q11uw11J!J1 ljnljmhp(!: 

I - - -· -

/ 
I I I 

~ ~ ~ "' ! ~ 
I I I 

I; : A ii " 4 Ii 4 4 " 4 A 

T 1 
2 J 2 2 J 2 J 2 I 

6--o-----=- ------i.--.._:.-=- - -- -J-.,_ 
"' / Vf ...,, 

?,/f. / 2. l1/wwpwq1/wiJ qmJruqpru1Jptuf1ft uft1li1Jtuli. 
I- J>bJ!imfniwv. 2- 11 n1Ji11qpwhbqmljft ljmunuljft1 hnp. 3- ppwmwp wni/wlj. 4- ftmqnifw-

l/W2lllf1: 

Cl-nUtU1li'Wlipw11 ljwnmghllu bwtuuhp[1g tumuw\flhtm UUIUIU1wljml hw-
1'.ltu)'li qnuu.uwl! ljmmwljmu tu qwzwmu, 4-51'.i tw1ump1wu h 2-3u pwp611111-
pJwfi ztnmpt1Gt11mJ.: lijU t}hlll_PntU qnuwilJll! pppmpwt.J.np utpwljumpfib1mt.J. h 
p11qqnqb11Gt11114. mnittwumu bu: , 

C}.nuw11pn qnuw1wwupw1unu UIUihrltu bfi t11tp bqwuwlJ.ml mwp. 
tntuvuunpwGt.J.wa h uw111~ : q.nuwtli'l! UIUihhtnt hqwCiwljCi twljwfi wqqhgm
j}Jmti rntil1 qmiw1wwupwp)1 ljwnmgtJ.wapp t.J.11w : 

ll11mw1111tulj_wu utWJUWUCit11mu wUbUUIUlUiflWcrt.J.w~ UlUip hqwuw-
1.jntl u1tuhu1wGnuili t ti1p qnuwilJ!J! qnuwrwwupw1unu qw11uttl1u iP mmpwu
tJ.mu L lljUihUIWU t.J.uui t pw }10 fl 2 t11ump JUIU ( 60-70° C) UIW JUUICi Cihpmu: 

Swu-mntftwCitlw(} t11wfiwlj[! mwppt1uJ.mti t u11wuntJ., np qnuwqp\! 
tqwht4wut.J.mu t uwn11 L lllwp 6l.111tJ.: (l-nuwqpJ! 11w11umu bu tlttu11111u tJ.116w
ljntl . UHuvwumu ~- u)1Gih 50-60° C. mnittwutl_mu t: 
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''lwhUJ.wlil.iwG uwn11 4wli tuJ:nn hqwfiw4n lJ1111wnqmu t 21tJ:t4 qnuwqpn 
ljmmw4h1m 'ltuwmu 4wu UJ11Grm hbnwglihtmg hbmn uJ:1wdwuwGw4 mm.jlw
lit1nlJ. : UJ1111buwmu 2tpuwum}16wlin il1 pw11011wlimu 25-40° C -pg : 

4-nuw11Jll1 UJ.WhUJ.wfiliwfi G4wpwqpl}wc) bqwfiw41ibp!1g Jlll(lWpwGLJm
PP 11tuwn111 UJ.W11w11mwglinri fiJmpbp}l pwfiw41! mwpphp t (witJmuwlj 21): 

Ulibliwpwp611 npwlJ.11 opqwfiwljwfi UJ.WpwpmwfiJmpli umwgl}mu t 
qnuw11Jl}l uwn(! bqwfiw4ml UJ.WhUJ.wliliwfi qtuwmu: '1-pw hwuwp qnuwqp(! 
l}WtlUllltl bG qtlUWilJlWUpwpmtl 4wu qwzmmu uh<) ZU1Wphtlih1m4.' (4-5 u tWJ
ump.1mG L. 2-3 Ii pwpo1nnpJmfi). fu\Ilwgqwc) tijlowljnq: Sm.jlwumUJ! 4WUlW[l
lJ.mtl t flllPnt11wqn11 \Illtwljmnplibpml L. pml1lnqb11fit1mtl: 

'1lwhUJ.wliuwli mwp-mmjlwli4_wc) hqwliwljfi oqmwqn11c)l}mu t hlt4.wli-
1µnf)J11tlilihpl1 hwpmgl1l lih1ml}. ht1upfimlihpp 6l}hpml. h untwpmUllibJ1l1 ub11ub-
1mi.t i.Iw1nu44_wc) qi1uw11P1! ljbliuw2tpUwJpfi qwpwqwqhpc)tlwG blipwpljb1111 
hwuw11 '1lwlnqwliuwli WJil hqwfiw4J! 411pwnl}mu t 1.jmJ.hp}1 wfi4wll!-wqw\Il 
UJ.wh4_wc)pJ:1 11tuwmu umwg4_wc) qnUWilJlll hwuwp: UJu 11tuwmu wubG 011 
gwupwp bli zwq mwtl1u, pWJ9 wuhfi op qnUWJU!I! zhfi hwlJ.wpmu: lihliqwli}l
libt1)111Ulpb1m4 qnuw1wl! lmnwlilJ.mu t : 

Uligwupw11 qnuw1wl1 uiwhUJ.uifimul! hwmw4J:1 mwlj 4.h11wpbpmu t 
uwnl! b11wGw4!11i . pwG)1 np G11wfimu 2tpuwumpowlil! 18-20° C -}1g ill pwp6-
11wumu: t511nm oqmwqnpc)btJiu w1fimh11 qnuwqp(! ljnu.nwljqmu t tjllupmli tU1-
aw4mu. lipwlimu 2tpuwum}16wfi(! pw116pwfimu t uplizL. 50-60° C: Jumwgm
UI! 4w\Ilw11lJ.mu t qnuw1wJ:1 hw2nru1 pwdplifihpp hwz1U1fi L. filjwtnlJ.mu t zw-
111nfiw4w4wfi UJ.WlllllU : 

<l>npot111! gm1g hfi mwtl1u. np qnuwqp!1 UJ.WhhumwlJ.1111uwli hwuwp 
fiwluwUJ.wmqmpJntlit! lljbtnp t mwt qi1uw:qpwupwpfibppfi , pwfip 1111 fi11wfi
gmu qnuwqp!1 ulili11w11wp u3mphpl! wqhtJi zwm tfi ll}WhUJ.wfilJ.mu (w1umuw4 
22) : q.nuwt1Jll! pwg t11wfiwljnl} 2mwph1fihpmu ll}Whll}wfihtlm wqnm}l 4npmu
Ulll 21 %-l1g pw11611 t. :Pnu:pnpl1fi1!' 20 L. 4wtlm1u11ul!· 5.8: ~hmwqnmmpJmfifit
llI! qmJg bG ml}bt. ll[l WJI} GJmphp}1 qnpmumGh}lI! 4w11htl1 t }l2hgfiht 30-50%-11. 
bpb 2mwptw c)wc)ljbup lmaj1 10-15 uu 2tpmnlJ.: 

Pn11111ntU1fi ill pmJtWmplJ.mu qnUWilJll! UJ.Whll}wfib1_ lltlupinfi tijtowljmu 
L. tjlni;i11 411tJUlb1m4.: U111llllmt1 ll}Whlljwfiuwli ctwuwfiw4 wupm12 wunlipwqw-
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.1!1li wqn\Iltt htmwumtl t . j1u4 UJlllU uuliqwpwp liJmflbPI! 21mlJ. tlJ.wg\j_mU bfi : 
U111u1jrnj1 qntlw11Jl}1g UJ.Wtnpwuml}wc) ujmp}l npwtm gwc)11 t : 

~t11m4 qntlw11Jll! UJ.WhUJ.wliuwfi nfipwgpmu ill mwpwfimu. muml1 
u1Hulimu 011qwfiw4wli liJntphp}1 L. wqinnp ljnpmumlibp(! 1pnpp bu , pwli UJ.l:lliq 
qmlW11Pil 11bUWlllU (WilJIUUWl.j 23): 

C\-mhuqpp fvnliwtlmpJmfin 
Uqnmp u1wpmliw 

llJLUhll(WlintUJ:! l{mpJmlin 

' Cunu h Cih mll 80.5 0,46 0.32 

r C).m\tuflplUllptu- 0.58 0.40 0.38 
L--~-

82.0 

w 

Q.nutuqpp mtuwl11! l1 
. u1whu1tuli1huli bqtuli1uLrn wunwti 
I 

~lUlU )> Jlltl( lPlUl.j 5.7 
5. 8 
2.1 ~;li' 1[nu4 w 

[~ ' lll 

8.0 
6.0 
5.3 

12.0 
IO.O 

Il(lU!l:itiq}l UJ.Wqwubgfibfip wqmnp ljl111IllU\Ill~ , UJ.btnp t UWhUwfiWtPW-
1.jbJ qnumqp[1 tuu111m1u1_1 . mphuli L.' 2t11uwum}lowG[!: '1-pw hwuwp qwnmgmu 
Liu tu1111 qnuw1wwupm11· 3-4 o: 

'1lt1uq q11uw1wt1 pWJPWJUWli illllU ipnq ljw. flW}lU. qputU~WJ!!WJl}wc) . 
J2lU.JU lU.Jtlwc) L. lJ.1mwc): OUJ.hmp t fllllJl tnWL np qi1UW11P1! hwuli}l pWJPWJUWfi 
L. tj1mowu qinqg. u1m4.hbU1h 11w hwliqbgfimu t Cizwliw4wt11 pwliwljmpJwli 
wqumw4wli liJm.l)bpl1 qn1mtumuh11t1. tm4 opqwfiwljwli qwliq4_wc)I! tjlnn11w
limu t: 50-75%-ntl (w1umuw4 24): 

'1ltuhll!tulit.lwG tljJmgbufihpnui qi.1UW11PI! pWJilWJlJ.mu t. fi11wlipg qn1_np
zt1wlin11.l t 'i:11ll]lJ! L. hbnw(imU b(i qwqwliuwfi fiJntph[II! '. '1-pW hhtn ljwUJ.lJ.W~ 
w1uuurnt1 mw1111b11ll ll}WJm1Gw4mpJmfil!. plizllllrn}lfi hfi :pnu:Pn111!. ljwtltmUJ!. 
fiWUl)l)lllLUl_l L. tlJlllUfib]ll! . UJ.WhUJ.wGuwfi j!lipwgpmU hwuhUWtnWpwp uhc)w
limu t;G qnuw1wt1 qwliqqw<)l1 u]lwlJ.1111 c)wlJ.wtJi hwzlJ.nlJ.: 
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l1Iy111uwq 24 
4111.U1 q111Iw1u:mtu wqmnp h :t>nu:t>npp lJlwpntfiwlJ.mpJntfil! l!wtuqw() 

1.inw owmw1uwfi wumJtnwfiha,% 

<l-m.iWllJ:! Uqnm l>nu:jmp Opqwtiw4w!i liJmphp)l 
lmnmumfitnn,% 

tctLunu 0,52 0,25 --
Lihmunw mw nJw() 0,60 0.38 29 ,0 
.Qw mLu 1Lltuo 0 ,66 0.43 47 .2 
<l>uuu() 0.73 0,48 62.4 

3. Q.nriwllPlt (pniUWl\J!lt) llzwlJ.llwG bqwfiwqGbp(! L. 
mb}uCiltlJ.wlJ.wG llltS:ingfibp(! 

3.1 . C}.nuwqpp uzwlJ.tiwfi brJ.wCiwlJCihpl! h hwtibtiwmwljwfi 
qCiwhwwwljwCi(! 

<.tuifiwlJ.wfinui qnp()fiwlJ.wfi lJ.ppwnntpJntfi bfi umwgbt qnuwilJlp uzw!J-
1.ltuli hbtnhJWl bqwfiwlJ.ub111!. qi1uwilJllt :t>bpubfimwgmuI! qnliwilJlwupwpmu 
4iuu •lw2mmu. qnuwrwJ1 lJ.nuUJ.numwlJ.nrunul!. qnuwqppg 4.hfiuwqwq ~ wfiw
bpnp u.1wJL'iwfiuh11mli 011qwfiwlJ.wfi UJ.WpwptnwfiJmpp umwgmul!. qnOwilJlJ1g 
(pHiUWrlJlllQ) hlllUlltU. i!hfiuwhntUillU h pw11611 UUUitnbpfiwJpfi fijntphpp UUlW
QlllU!l: 

lfumpWJ]tfi 2Jl2WUOlU qmlWilJlU wubfi op qwztn tnWUhLI! h WJuUlbrJ. 
ubil m lJ.wunfiw1.Jn11 4.mJmbpnlJ. qwpubm uwupmwpwhpqltbfifll{ tnbuwlJ.bmflg 
phL. iwtl t . pwJ9 WJll h11wfiwlJ.n hwl'iwtu qnuwilJlll tlliwguwfi UJ.Wml'iwn t 
qwntimu: ~uhnqw !lfipwgpmu qnuwqpl! l}lnpp pwuwl{ml. mh11w1pnJuhlltu l{w
tintiwtjn11 4m_1mb1mtl l}W!mbt htiw11wqnp il1 tl1fimu ; 1111ml.hbmh 6wfiwuiw11hl1fi 
1u1ti uwn,1mu t . J1u4 uwtuwlJlbu 1wiJ.wa m qhn 2wtJ.wpu11.twa l{mJmI! mnal{
!J.mu t t'iJmfimL h qnuWilJll! pwl}lqmu t wfilJ.wfinfi 6hnq: Uwnw() qi1liWilJl1! 
t.'i]1Ci i l• qwprn u ill l)wJPwJlJ.mu. L uwn2bpu hhmhwfipntl fi4wmhtl1 l{npntum t 
1!1Cimu: 

q.uuw1wmu hlltlwfiqw()l1fi pwlJ.mbppwfibpf!, tU111mufibp(! . ufilJ.hpfi m 
u111wtumnb11J1 ub11uh11u lli fi iwgfibtm L uflwchuuwfiwl{ uufiqwlijmphpp wnw
tjb11uqrn1fi vwfiwlJ.ll UjWlnqwfibtm hwuw11 gwupwpwJpu qnOWilJlI! Ujwlnnu 
bli qnuwqpwu pw11111 u: 

Cl-m.huqpj1 u1wh111wlint1I1! qn11uwqpwupwpntu lli upwJfi wqpnmh!ufip-
4.wlJ.wu . tuJtL utuujunwpwlJ.wli uha lizwUwlJ.mpJmfi mfip: q_nOwilJlfi wuhfi 011 
q.11uwqpwtip1.u11mu hwtJ.wpbrn q.11bph tJ.b11wgfimu t qwpwtil1i h qJnt'lwmfimb
uwlJ.1.uti lJ.bu11wCi]1lib11!1 6!16tJ.wJl1fi hpqwfirµup1mfifib11p tnwpwauwfi tj_mwfiq.I!: 
Cl-nuw11p!1g iw1J.n11w4 l.ljWJlWtltnwUJmp umwfiwtm hwuwp WJfi wupwpn1u 
lJlWhmu hli 15-16 mulm, 11p}1 I!fipwgpmu qnuweymu opq.wfiwl{wfi L wqnmw-
4wa UJllLJ:lhJlU tjh11wtlmtu4mu bU ' zUn1lhl11J. pw4mhpl1wfihpp qnpm:nfihmpJwfi: 

011qwfiwlJ.wli UJw11w11mwfiJmpbpp 4mmw4uwa L qpwUg npwtil1 pw11-
6J1wguwfi fi111wmwlJ.ml mwpw()mu bfi umwgb11.11wpph11 mhuwltlt 411utqnum
lib1Iit u1wm11mummuli m oq.tnwqnpbmul!: 

<.wmm4 mzw1wmpJtuli t wpctwfip qi1uwilJlp oqmwqnp()muI! 4nu111nu
m!1 6Lml :Puu:tin11I1tn]1 wum11!1 hbm: lIJq t11wfiwltt! Uwtul{pfi UpmpJwU q.Jm-
11wmfimhuwlJ.wfi w11mw111m1p1mfimu LWJfi ltlipwnmpJmu t mfihghr 

llUjtugmglJ.ht t. 1111 qnOWilJlp lJ.11u111nutnwtJ.npn10t! :pnu:Pn11pmp WLJillltP 
hbm 011qwfiwlJ.wu uJmpb11J1 mwppw1mamufi w11wq.wgfimu t: 4nOl.ljnummu 
4.mmwlJ.iJ.mu bfi tizwliw4wt11 pwuwljmpJwup hmul1fiwJpfi fiJntpb11. ·npnfip 
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1111wl.jwlin11tli tli wq1puu hnajl :j>}lqp4.tupJ1uI1w4wu L. 4tuwpwliw4wu hwm-
4mpJmlilit11l1 tl11w, 4p6wmtlmti t qmitu11Pl19 wqnml1 411pnrnmn. pu4 :pnu:j>n-
11l1m}1 wum11l1 :pnu:pnpn 11wnumu t pmJu}l hwuw11 tu4bll1 uwui2 tLii u!iwgm
p.JmCi : 

Q.)1mwwpmwq11w4.wCi qmp6t1mtl wtqwgmgtlht t. np mnp:j>Ji tupl]Jm
liwtlbmmpJlllliJl 4m111u4 uMwlimu t. tpt w;li oqmwqnpbl{m u t 411utqnumI1 
6Lntl' qnuwrwJ:i h hwm4wuitu :Pnu:pnp]1ml1 wump}l. 4P}l 4.wli tuJL opqwUw-
4wCi CiJmptpl1 L. hwlipwJ):lfi tqwpwpuiwCiJmptp}l hbm: lttfiuwpwuw4wli 
u.nmgtuut11I1 wqqtgmpJtuli mw4. uin11:PI1 wqnuin tlhpwattmu t pmJut1ip hw
uw11 ptpL. Jlllllwgtlm1 u}1wgmpJmCilibpl1: 

Uw4wJli uitmp t wut1_, 1111 qnliwIJpwJJ:lli 4nutqnuuiutp UJ.wuipwumtw 
2~Ul wz)uwmwutw11 t L., 411utqnum]1 ul1~mgn4 qwp6JtuL hliwpwtlnp 2t qnuwq
pli w111umuwtlb~ oquiwqnpb't1: Unwtlht Citqwmw4whwpliw11 t qnU:wJlPJlg 
4tliuwqwq umwliwpn tqwliw41!· n1ili tupI]JntCipmu umwgqnul: t tiwh 011qw
Gw4wli UJ.lU]ltupmwCiJmp: 

U4qpmfi1H! htuiL.JwtCi t . 4tuuwqwqwJI1fi uibqw4wJwfip}l. )ulinpuwu 
JugJ1~mu hwuuiwmmu 2t11uwuml16wfil1 (utqn:pJ:ittuJll!i tqpnghul! U)1U2_h 35° C. 
pt1u1n~l11wJltCitf u11u ~ h 53° C) L. wt1.t1..9m4w1]1u 6Uzuwli mw4 wli2wmttmu t 
4tuuwqwq: Ih1111w4.I1 wliwbpnp )uunpuwli UJ.wJuwuut1mui npui.tu pwtltnti 
uuiwgtlmti t liwh 011qwuw4wu tqwpwpmwfiJmp. npfi, J1bw114t. npw4w4wCi 

· hwm4w~J1zut11ml lizwtiw4.w1J1 2wt.Pntl q}12mu t qnuwqpwlipw11I1li, hwui4w
tqbu 411uuinulllwg4wb' 011qwliw4wu uiw11w11uiwliJmptpI1li : 

4wt11:Pn11GI1w4wu wu6pLn1u1tpJ1 oqumpJtuup 4tliuwhm umu)1 UJ.wui-
11wummuu )111 1{mp11 ttit11qwUltu]llllJ)JlUUp L. u11wdwuwtiw4 UUJ.}luttu4lll9lUJ}lu 
liJmpt11I1 wnwuimpJtuUp mlil1 tw4wU wnwt1.t1mpJmlilit11 qtlJlllpJmCi mUtgnri 
p11111p t11wuw4ut11I1 hwutuwuimpJtuUp: 

li:tliuwlunumul! hwuwp4mu t pwp6p w11I1Jmliwtltm h t4n1nq]1w4wu 
~buw4bmI1g uwpm11 011qwliw4wu UJ.UlPUlJlUllUCiJ11tp' ttutl. WJlU1UlhlUJUltlwa 
libpqnpampJtuUp : 

UUV-mu qn11amu t unui l.5 hwqwp uiw11ptp utampJtuCi 4tUuwhm
untutuJ!1Ci mliuitumpJmfi . l>11wuu)1wJ111U· wtlhlJ:t pwu 2 hwqwp: liJfl p}iqat
untl qpwqtlmil bli liwL. tiwuina)1w1mu. Uta P11}luiwli}lw1mu. <i-tpuwu}1w
.1mu. CtlhJ9tupJ1w.1mu. ~l1liwuuiwli111u . U4uiu11wu1w1mu. li:mpwJntU. Lthwu
utwCimu. <!.mliqw11}1tuJmU. 11-muwuuiwamu. Ot4pwI1CituJmU L. wJ1mp: 

li:tuuwhmumu}1 UJ.wm11wuuuuul! 1w1a 411pwnmpJmCi t umwgt1 liwL. 
tuJli uiwmownntl. 1111 pwg}1 qnuw11Pl1g oqmwqnpbl{mu ta Ciwh qwawqwfi 011_ 
qwliw4wli pwi.pnau t11' uu11 L. 64wu 4tpwuzw4uwa. zwpwp}l L. qwpt2p]1 w11-
UlWllll11l!lJlUU , 4tligw11wJ}1fi mnp:pp. t{ltuJUlll ptt{lp. UUltlWPWPllPJ:l. }}llPfl· uit-
11L.ut1111 h tuJL CiJmpt11lt: UUV-mu n1U}t11J! pwquwgamu tu UwL. npu1tu uuu-
11wu,1mp oqmwq1111atpu UUJ.WU1W4ntl : Dpi1t11l1 4tuuwqwCiqtlwa}l juUlwUJlll-

52 

1
} t;

11
u oqmwqnpDmu tli CiwL. ob'wCibLlipfitpll wpuiwqpmpJmfimli L. paz4m

p1wu ub2 : 
· tiG

2
uitu mbuCimu blip . opqwliw4wCi uiwpwpmwfiJmP umwfiw1m 

uu
1
lumlul11nl qnuwrwl1uzw4uwli llrJ.wliw4fitpp pwquwqwfi tli: 

u
1
1
1 

t1
1
wuw4Cibpl1 hwutuwmwti,wfi qfiwhwmuwfi gmgwli}lzlitp uitm11 

t Jnuu~pt1 WJlUlWillli.lwb' opqwaw4wfi uiwpwpmwfiJmphpli p}lli!iwti.wa 
4wqUJ!. wqqtgmpJmCip hnq)1 ubjuwCil14wtJ.wfi hwmtJ.otpJmliatp}l pwphtwl\· 
uiuli m µt

1
1
1
ipmpJWCi p~p611wguwu. 11a2uitu Ciwl.t 4tfiqwU}lahpl1 ti,tpwpwctGii 

11wi1um1uguwu l\11w. h J!Ul}hwlip.wtqbu tUJl pfiwqwi.j_wnfitpn1u oqmwqnpa-

tl uili hG1u11wl\n1unp JntCifi t11l!: 
ti:wmwiii.J.wa htuiwqnmmp1muatpQ gmrn tfi mi.I.ht. np 4tfiuwhn1umuJ! 

utililllUjltull liJntpbpll UJ.UlJllllUW411lPJlUUP qbpwqwfigmu t UJillU uibu~4}1 op
qiuliwljwli U\W{llUJlUllUUJnt}}hpl1fi: 

<Imi16ti1I1 w11111mupCit11J:! gmJg tu mi.I.ht. np 4tUuwhn1umuQ uiwpn1fiw-
4mu t 011qwCitu4.wG liJmpbp}1 wupn.I\.2wtJ.wfi hwuw1J:t11 1..t qwpnq t oqmwqnpb'~ 
i.J.bJ pntni1 q_J1HllWllllimtuw4wli qnquimpwfitp}l hwliwp.. hwuiti,wuihu \UJ 
ljnqmminutibp}1. 111map tqwhwu2mu ta )uuiwgl\wb' L. pw1wauwtlnpi.j_wb' uuG
iitupwp li.1m~t11 : 25-1111 w1unmw4mu ptpttnui t hpuaw4wa uGCiqwpwp CiJnt-

ptpl1 hwubuwmw41uu uiw11mGw4mp1mCin: 

4,4 10 ... 12 
6.8 ... 7.2 

9.7 0.6 .. 2.3 

0 ,9 .. . 3,0 3,9 
0.5 

7.6 1.3 .. . 2.5 0.25 
3.1 1.2 ... 2.5 0 .6 

0.15 

011qmlhuljwu u1mpt11}1 UJ.Wplttliw4ntJlJlltai! 4tauwhn1umumu wubfiw
ul•a! 1.8 wliqwu pw11611 t. pwu pw11u qnuwqpmu L. 1.5 wfiqwu wtlblJ:t t. pwfi 
luuumliwgwa cµ1u1mwmu : euui ualiajl h)1uuw4wfi mwpptp]1, wnwfig hwz® 
wnlit1rn u1141mo11qwlil1quuti1l1 qmuw11J!. 1 uinfifiw 4tauwhmumup hwuwp
dL12 t 90-100 urnCili1u gwtlpwpwJ}1Ci qnuwqp}lu (2. 10]: 

l1bliuwhmumumU uuliqWUllUJ1!1bpl!. }1 UlWllphplll}}Jlllfi hwfipWJ}lli UJ.lU· 
pw11uiwli_1mptpt1. qmliqmu tli opqwawti,wu 6L.ntl. L. u}lwdwliwfiw4 bp4wp 
dtutiwlitu4 Luu1whntlmu bu pm.1ul1G ufiatpJ.4. wJU}lfipfi wuiwhni.j_mu ha hmum
uj1 t114w11wmL. GbpqnpDn1~.1mu : uw tw4wfi 1111wti,wfi wqqbgmpJmfi map 
lmq t11l1 ppqw.1Gm 13_1mli tll1w: n1111bJlt! umpuuip.wm}lg wu2wuimu tfi 4w19}lm-
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L'il!. U}1wctwuwfiw4 l12t.gfin1.1I lrnqjl ppqwjfilllpJULfil! L. PH - I! hwugfimu u]1filL. 
Unpuwl (Wt!J.)1' 6.8-7.2%. npl! 1m11111u pwpbfi1.4wum l4WJLiwfifibJl t umhqmnu 
pnLJuh11l1 h]ntwfi!JlllP.Jlllfifibpj! 4wCifuwpqbtbtm hwuwp: 

t>fimtfiuitq ~bJlubfitnwg}1wJ}1 2Gn1uip4 4buuwtuuumumu wnw2wfimu 
b(i ubo 12wfiw4mpJwtlp 4 tfiuwpwGw4wfi wqm}14 fiJmpbp. nJUJfip nutbqwg
fimu tfi qJlllllWtnfitnbuwqwfi uzwqwpmJutp}l Wl'.i(!. wpwqwgtimu ubpUt}l}l 
atmuw 4mpJmfil! L uwc})11ubp}1 41.4lH11.wqwGmpJmfi£!, pwpapwgfimu tfi pmJ
ubJl)1 4w.1mfimpJmG1! h}lqwGiµnpJmGGtp}l fiqwmuwup, 1]11wqwfinpbfi tfi wq-
1µHu pn1_Jut11)1 t!J.tuppwumpJwfi ~1w . Gt.qwummu t(i qwqwhwunipJwfil! L. bp-
4w11wmL 1.4wh1.4wtimpJWU(!: 

_ 4tUmu1mulmun tp}lmwuw1111wgfimu t lmq(!.: Uubp)14Jwfi uwufiwqtui
libJllt mtlJw1fit11nq. fimJfilm4 nutwu1.4wn. uwnwc}, «uwhwgwa» tuiqt

1
11! qw-

11bu1 t 4 mwpqw 11lipwg12nu}' qw116fit1 pt1112wuun. wutG mwp)1 3 m/hw-)1 
hwzqnq 4btiuwhntL'imu umgfihtn4: . 

<.mm 41:ifiuwluuumun4 1.4w11w11mwgfibIJ1u wl'.itg4wc} pbppl! qn11c}fiw
qwliunl" li]ltnjlllltnub11 L. c}wfip utmw11fit11 l]l t.qwrmtfiwqmu: 

-011qwfiwqw(i Cijlllpb111! (qi1uwqpl!) n1iqt1m4 uzwquwfi 1.41mybumt:i, pw
gJ1 qbliumlunumu}1g wnw2wfimu t uwL. llplltp}l qtfiuwqwfiqqwc}: I m opqw
liw4wli tiJmp uzwqb11m umwgqmu t 600 qq qhfiuwhmunm lt U11Ln 100 qq 
qbCiuwqtuuqqwo: 

fl1u1L11)1 qbuumqwGqtj_wal! mw11pb11qmu t pw11611 uGGqw11w11 wrHtbp
ntj_: Swppbp hb1tl1Ciwqlib11)1 m4Jw1lit1m1f UIJu 1.4wpmGw4mu t 60-80% Ufi1n
mt)1u. 9% ll1U!lu1litp. 7-16% wqntnwqwfi uqqwc}pwJ}lfi Gjmpl:ip L. hwuwpJW 
Plllllll wuj1tiwppmu t11l!. WJil pqmu WJfilajlu}l qtfiuwpwuwqwfi pwfiq Gjntpbp. 
}1G~1.4lm)1u tfi Ll1q}lfil! L. utppnfiltfi(!: flwg}l 1]11wfi}lg, qbfiuwqwfiqqwb'Q hw-
1uuum t ~t1uibUmubpnq. 4J1mwu}lfifitpn4 L. oqmwqwp u}1qpmnwppl:iJU14: 

. fl1u1tJI}1 lunliwqwqpqqwc} qtGuwqwfiqqwb'Q zwm wp<tl:ipwqnp fiJmp t. 
lU.Jli 1.4wru11Gw411uI t oqmwqwp hwfiJ2WJ]lfi LnWJlJlhp, llJUitig qwqu}l ut2 U(!tn
timu bG w1u1.4]iu}1 Uw41m L. LIJ1qpnmwp11bp. }lfi~1.4lm}l12 tfi 1IwtgJunu1f (0,28%), 
tl"wqCitq]murg· (0. 14%). ~nu.'pnpp' (0,66%). qwIJmtul!' (0.73%), fiwmp!muip' 
(0.72%). b]lqwp11' (414.3 uqq/ljq). g]1fiq[!' (136.5%). uwpqwfitgl!' (32.5%). 
Ufl]lJlial!· (14.3%) L lULJllllI}1u1f (185,2 li'qq/ljq). llilllfip 44WJl1lU bfi lllUJbp}l 4tfi
uwqwuqqwc}f1 PWJlOJl uuuqwpw11 w}1<tbpl!: 

4tCiuwhmumu}1 w11mw1]1mtpJwfi mttuGntnqf1wJJ1 ql.tuwqnp wnwql:itm
PJntulit11J1g t ni u]iwJu mttutintnqJ1wJ}l 100% t4ntnqj1w4wfi uwpJUUpJlllfil}.. 
WJt uwh ntw1 huwr1wqn]lmp3muu wnwfig pwgwnmpJwfi uzwqtpn pn1np 
tnbuwqJ1 011qwuwqw(i tijmpbpl!. n1mu12 qbqlillltnmu bfi lP2wqw uf12wqwJ111! : 
'l-tu hwuwpqmu t tqnp1qt1w1}1 h}lU!iwJuu1wJ1 qllpc}fiwqw(i tmmuufitp)lg ubq[!: 
ltbCiumhnuimul1 oqumpJwUp umwgqnq qjnu1wmfitnl:iuw4wfi upl:ippfi tqnu1-
q]1wu1tu uwum11 t : 
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Uaj1mwqmgfit11}1 wfipw4wpwpmpJlllfil! h}lufiwlufiflllp t ll( u}lwJfi pnt
uwpmc}mpiwfi L. wfiwufiwpmc}mpJwu. WJL fiwL. Uwpllqmp1wfi hwuwp: ;;1~~ 
tnwhwqwfi ~t. 1111 wz.tuwiiJ1l1 zwm bpljp.fitpmu wfiopLnPI}l:ip(! li'tngfint 
GwL. uwJllJ.IH ufifil}wpwdumu L. lizwCiw4wLJl iwt!J.nq tmmmi wJq h}l.u6wtu6q}l
Jll! : Ufi6J1L.111u1t111! zwm ufifi11wpw11 uptpp tu: Upwug {!fil}hwfimp qwfiq4wc}p 
60-70%-[! qwqumu t utlJlnnwqmgl!. np{! t<twfi la oqmwqwp t: 
. n1111hJ1ll qwfiqtj_wc}}l hjntpwhwfimq{! l.jwpl:iLJl t oqtnwqnpabt tnwppbp 
u1buwqJ1 UJ1UU2lllltul:ipll uzwquwfi hwuwp, llpUJ.bU hwqwpwqgl.jbqWJllfi 
U.J.lUtn}lWUtnl1lq, uwzl.j)l hwuwp t.qWztn1.4Wfipl l.jnuul:im}lqw, wwtp}l h}l.4wfi
!jlll}lJIH(jfib]l(! pm<tl:itlll U}l.2119 L. WJtfi: 

::;>Jiuwqwfi pdzl.jmpJmfimu wfi6pLnpllbp6 oqmwqnp®1u bfi unmwtl_n-
111u1.4hu 2 hwqwp mwpJ1: vbpqWJlllUU ::J}lfiwumwfimu unp tnbfu!intn~~J~ 
hltt.lwG qpw tqwmpwuml:it bfi hwqwi.l}lrmtuwJ}lfi la hwl.jwmnmgpwJ}lfi ~~t ~· 
LibG1iwuf1GbJili qpw 'lJ14wo t!J..npotp(! 44wJmti tfi . np wfiopLnpllbppg J P -
!iwlim 411 hJ1u1ufi 411w umwgqwc} «.'.bmqpufi}l.u» i:iwitJ2l! oqmwqnpbllmu t up
uli1Jm IJ]l. tqqht.lw.1J1 L. t1.wi1)1qnqwJJlfi Jung}l pm<tuwu hwuwp: flm<tllwfi wp-
1u1;1Gwtj_bmmpJmfiu 93% t , wp11Jmfip{!' 81%: 

n1411wJ1fiw.1J1 4tfiuwpJ1u}lwJ}l }lfiutn}ltn111mmu uMwc}w4wt hbUlwqn
tnrnpJmfititp tfi 4wmtu11t1 wfiopLnpllbp}l hJmu4w()plitpmu IJ1uiMfitp}l. L. Jm
I\LUJJ1G llpmfitpl1 qwquI1 4t11wptp1wr llJI} lllJlll.lllPJWUp hbmwppp}lp :tm;
qnm111 pJntlifihJl tu qtuUJWJlbl CiwL. P.4wfinqn-~pwfiqn4utW p<tzqwqw Ji u-
111[1tnmUJ11tu: 

().nulutwl1 u2wl.juwu tqwfiwqfib11Jl WJlllJmfipfitp}l 4tp1mc}ntpJntfi{! 
911119 t u1wL[1u. 1111 qbCiuwh111umu}1 t.qWtn}lWULnUWfi bqwfiwqu wUl:ifiWWpllJlll· 
Gtu~·tmG t pnp1p llll11llllf'Jl1tfifit1m4' p}lu}lwqwfi tiwqufi wtl_tl}l hwpmum t. hn-
1J]1 1!tJmuti]14wqwfi qwqt.1)1 m pb1111!mtpJwfi pwpd11wguwfi 4Pw wqqtgmpJm
li li tUqbL[1 wlttn}1q t: Utnwgqmu t GwL. qbuuwqwuq~wc}: 

L1bfiuwhmuntul! L. l.jtliuwqwGq4wO"f! qwpnq bfi qtnfibt LWJfi mwpw
omu: ' 1-inuu12 4w111111 tfi oqmwqnpc}4bp1pt.ql:iu npw4Jw1 t.qwpwptnWfiJmp. qb
JllUJl1li lIIWQlllU WUlUUlllUfil:i11}1 hWUWp, uqqpfiwqwfi fiJntp tnWppl:ip ql:iqWJ}lfi 
ltj~Ul}!Wu~mqGb11J1 L. l.jnut.Ibtn}lqwqwfi u}l2ng6bp}l. }lfi~t.ql:iu fiwL. Uwpqmfi qb
pwlt11tp11 hwuwr1: 

. lljuu1]1umJ.. t1_t111mc}mpJmfiJ.! gntjg t tnwLJlu, np utp4wJntUu L. Wt.qwqw-
JlllU. qrn.lw11pu wG611w11111t1m4 uzwltbtnt bqwfiwl.ju Wpl}}lwl.jwu t L. WllllJlll
Gtutj_bUJ . 111 li]111 tnhu 1hwJtnfiwphp4wc} zwm wnw4htntPJntliGtp: 

3.2. Swppt11 l:ipljp.fib.pmu qt6uwhnuimu}l m qbfiuwqwfiqtl_wc}p 
wpmwqplltpJwfi br\wfiw4wfibp(! la qpwlig ijbp1n1001pJD1Uf! 

UUl_,-nu.l qnJmp1mG mfi}l unmw4n11wt.qbu 700 mbqwuwu. npmb~ 
w6t.gtimu tG LtwpL'iJ111 llfUUl hl1ppl111fit11. tiw1.4nfi}lWJntU' 200, PU1WLJ1WJlllU 
140. ~bpwuuJ1w.11nu ' 40. cl-:t><!.-mu· 30: 3 mpwpwfil)mp mhqwuwu qpwqtgfimu 
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t 1 ~1w -j1g witbllt uw4bpbu; liJil pn11111 b11411Gb1uuu wG<'.lpLnp1
1 

wpuiwqJlml
u bp(i lU2W 49111~.JlllU b(i umwumu UjblllntpjWU 4m1ul1g qnuiwgj1WJDtl L tiwm
ihtlt UJWJUwuGb1unu tlwp4 uuiwGmu: 

Pu11!wGJ1wJmlI wG<'.lpLn1iqb11l! pwqtiwgGmu bu L uimltJbJlntl itw6wnmu: 

~tlum11wu1wJntU, liJibtwJiqwJJ:t hwliwtuwpwGj:tG 4J:tg qJmqwuiGmbuw-
4wu }1tiuuij:tmmmmu oqmwqnpb"bt bu qbmfi]1 ub2 pwrritwa 2x I x0.5 ti lwtltb-
1mit. mw2uiw4Gb11; SmzmwfW hwmw4J1G llJlbuwctJ:t Gll!wmw4ntl tltntlwb ltb-
11wuqj1mj1 2bJ1mb tlpw 11w1mt1 bu pnUiWilP 4wu n~IuwpJ:t WIJ.P . hbmn LQJlbt bti 
11

1u1?11: ~wltJnuu 111111bpntl tizw4tlbtmfi qmql!Gpwg witbtwg11bt bu pn2fiwIJ.pj1 
4wu quuwrwJ1 UllJI pwctj1(j : n1u1hJI]l ltbuuwqwGqtlwoj:t bwl! l ti 3 llifuw11J1 WllP{l 
hwzitn~ 4wq!lbt t 75 4q. pn2Gw1J.P}1 hwzi.J.ntl' 90 4q: 

4buuwlmt!lmuj1 L ltbGuwqwfiqitwop wpmwllJlmp1wfi bqwtiw41! ipn
11

-
<'.lwp41.J.bt t uwL 4}1UWWJIUIWI}IIWltwu lllWJtiwfilibJllluf PlliGWpmowqw(i 1>bp
UWUbJllltU: {wtlbp}l pwnbp]1 mw4, hwmw4p lijlw pwpw4 zbpurni.J. ipnbt b(i lli
/uwp}1 WllJ! n1u1bp]1 bbm uJ1wuj1fi. Irn4 tlbpl.tpg Difuw1111 }}WJlU WllJ! : 'l-pw(ig 
ti.Jim 11u4u1_111 }:HUJlu pni GwtlPI! 111mz ctwuwG w4 hbmn nJ:l1lbp[! tizwti.mti tG ; 
C}.mGm_u bti. Ill~ pwltJnGubp}l u2w4tiw(i WJU t11wfiw1tp 1tw11t1p t lt1111wnbt qnti
lU1tpwupw11mu . Jll1i UWllPWUpw1uuu L wuuJ:t2wll!bU PiliUWlingmti : 

~w~Htil1w.1m ti wG<'.111w11iqb1mt1 witwqwGfibpmti opi.J.w l!lipwgpmu 
U2W4mu bu 40 Ul UlWjlpbjl pwltJnufibJI: 

<.mtiqwpJ1WJ11tlI oqmwqn110ntu bfi uJ:ttnuj:t hwtiwp pbuinGwlllwtntJ.wo 
hJ1fi Iu11wuwmfibpl!. npmbq qwpumti bu pwipnfit! I .5 ti pwp<'.limtpJwtip zmw
pb!fib1mit ~ bwaqmti 011nmml: l 0 m pwipnGj1 tl.J1w 19Gmti bG 1 titG n1iq 4wu 
~ti . -Ji tl.J1w 40 hwqw11 n1ui: lizw4uwfi mw1qmp1mGp 3 wuj:tu t. tunGwtlmpJm-
li11 80%. 2t1n!wumj16wfi1f 20-30: · 

_ l!tibpJ1lt.iwG hbmwqnmnrrGb11G wnw2wp4mu b(i DJlllbilflu uiwhti. pb
umtiwt4lUmtlLUa h11wlllw11wti.ubpmti 4wti 2 u 1w1GmpJwG L 0.3-0.4 ti Junpm
PJwfi fu11wtiwmtibpnu.L 

Ufi 4w tu Ujbmmp Jlllfi fibp}1 hwtiwqnpbw 4gmp Jwfi (U 'fl{) 2!12WGw4m ti 
WJU hbmwp]tpJ111 L qJmqwmfimbuntpjwU hwtiwp zwm 4wJ1Lnp hptiliwfufiripJ1 
lllll11Jllpjwtip ubawb-wtJ.wt wz/uwmwfipfibp b(i 4WlilWJllltti 011jpwpfiwjp qJ:tm
fiw4wfifibJlf!'. UllWfip Wl1W2WJ14ntti bfi tndwfibp[! utbl]_WllJlbt npnzw4Jt pbpm
}:l,llllU mfibgm1 mb11wuwumti : 5wfi4wu1 t mbqwtiwul! lltup witwqnm 4wti 
~w11~w1_mm : UCi<'.IJ1Ln1u1bw 2wm bfi tJ.wfubfimu pwtij1fib11pg, mump mbqw
uwuli 11Gm11btJ1u 11w fimJfill!bu ll!butp t hwztJ.l1 wnfibi; 

01111bpj1 pwp<'.lp UpbwmitmpJWU hwuubp1t hwtiw11 wnw2w111tmu bfi m-
2WI)}l]1 fiwtuwllJwm11wumt1 4ntil4numl! 1>bptibumwgJ:twJp hwtiwp: .'.bbi

1
utG

mwgtimti hwtiwp qnuw1lPl! qwpumu bfi 60-80 u~ pw116pmpJwtip L tlJIWJJig 
b-wM1mu bqnmt1 zbpmnit : C}.uifimti bfi . np wtJ.bLti wpf)JmUwtJ.bm t umwgtJ.mti . 
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bpp awaymu tu l4llUltpl1tbUwjj:t(i pwqwfipntl. WJq qbUjpmti ll!Whll!WGtlmti t 
luntiwtllllPJlllUTI It yntill!numG wpwq hwumuwfimti t: 

{wumfiwliwtmg hbmn yntillJllUUl{! qwpumti bfi wqwm 1ndwfibpp tlllw 
llJlllJbu pwqw1l1fi umpumpwui : Utinwun hwummpJllllil! 15 uu t Ll1Gmti . J:tult 
Mnwti(!. 25-30 uu: bpb pwqwJlifi umpumpwml! W 11!WJllltfiw4mti pwtlwpwp 
1JlUtituyJ1 !}lUllWUIJWU.J!llp. WllJW tuwnumti bfi hwtiWUjWUlwufuw(i pwGwfW 
01111m : 

.P-wqw1l1u umpum11wm[! 11wpubLmg hbum 4 op 2JllllU bfi (~np bqwGw-
411ti ' OJlJ.l 2 wGqwti) : '1.pwGt1g hbmn 2pmti bfi 2WPWP1! tib4 wfiqwti, ut4 wuu
itw {!tip.:Ugpmti: liJu <'.lwnJ. WllJWhntJ.itmu t umpumpwmp wnw2pu 1itwgmti[!, 
hbnwgumu b(i tibq.11 ti(iwgn1iqfibp{!: . 

UJ1wctwtituuw4, 2Pbllu hbm tiltwupG ~wqmtti bfi 2tptiwuuip6wGt! It pp
l{LuJtim~.1mtil!: Ol4m}1tiw1 2t11tiwump6wG1! hwztlmti bu 19-20° C: PH-ti uw-
4w1u1wti.11 u1whl4wumu bfi hwumwmmfi' 6.8-7.2-'1 uwhuwfiGbJllltU : 

P~qwJltfi ti.tlll! 1nctwGb11Ji tl.J1w 1gfib1.111g 16-30 011 hbmn pfiw4bgumu 
tti 111u1t1mtJ. : U}lUi L WJl}, un1itig qqmzmpjwtip 2W$mti bfi. umpum11wmp PllLilP 
gmgwtiJ1zfib11l! (funuwitmpJmG. 2bptiwump6wfi, pptJ.wJfimpJmli): 

lil1w211u Lnctwti 6Lwtlnpb1mg L qpwu tiwJpw4wfi qtluwpwuw4 19ub
l111g hbmn, tizmwl4bu hhmwuti bfi wupumpwmp 1>pqj:t4wpj:tupw4wa gmgw
uj1zubJ1!1G . }ttiill!bu fiwL llJlr)bitlt ll!lll4DlLJWgpwJ{l tll16w4}1fi : ~wurnty mzwq
lllll!lJlllli bu 11wp<'.lumu umpum11wmp funGwtlmpJwfil! L wJG llJWhntti Oll!UlP
titu1 t.lw41u1111w4I1 tl11w : .Q1JDLU bu 'l!tUJUlwltnit: 

t;pb mtimbumpJmfifi wztuwmbt t L nJ:l1lbp[! Mhnbt bli , wuwtill1fi qw
mwpmu bli inctwtih11!1 wnw2pG wfi2wmmtiJ! : Pwrn Gwfuw11!Wtnpwumw4wa 
tuztuwmwupub111! u4umti bfi tiw11mpg : liUHI!illtfi JmpwpwfilJmp tndw pwctw
tinui b(i b11t12 UllJl inctwub1tP: bpb WJil tndwfibpfi wzuwG[! L MnwGI!. WJUpli
pgti 4hg wti{1u b11b1 bu w4mj1tJ.. Wll!W hwitwpmti bfi nrlf)blll! L hnuintul!: 'Unp 
oLwtlniiitwo 1nitwub}lL1 llJWhll!wGuwli OUjtnpUWL llJWJtiwfifibpmti. hwumuw
um u bti hm1lmJ1fi . 12wfii1 n11 qw11fiwfi-wunwfi 2p2wfimti DJlllbpfi witbll1 w4mJ1tJ. 
l.ili L. pLUqliwgt.'iw(i uumgbulibpl! mbql1 bu mfibfimti plimbliutitl: {ml11u}1fi Jlll-
1nu12tuti ~ .1mi1 p1dw pwdwGmti bfi bpltm tiwuJ1, wnwfig 4bfiuwluutimul! hwtJ.w
pbL'H. j1hwJ14b tiJ1 Pili WJL mbfuun111qJ1wJnit: bpb wuuitill1fi um~umpwml1 tJ.b
pLj1 7bpmt1 hwutJ.bt t. wl4w hnqJmpfi hwumti bfi ti}1wJfi 4bupg [!UUl LWJfim
!lJWti : "G1111 ljbp ~Ji UIJltlmti L umpum11wmJ! bpbp wfiqwti hwfibtmg hbmn p1-
ctwJJ1 t.'ij1 4 bu1~ u1mu{1g pw11<'.lp 41.l1fiI1 tinm 15 uti: OJ:l1lb11li wfi2wmb1mg hbum 
umpuU11uumj1 bp4m 4but11fi l!UID pwpoJllltpJwfi hwitwuwpitmu bli : 

<_11ymtupb11I1ti 4wmwpmu bG tnctwfibpl1g 4bfiuwhnttimup bpJlllJ111 wG
qwti hwtlwpmti1! . npll 6Lwljn11tJ.bL tp wuwplltfi: UJq Lnctwfibpt! pwctwuitmti bu 
b11bp indtulit.1111. jmy hm1lmJ1fi <\Lwtlnpitwoubpt!' ~npup (wnwug hnt.timup hb
mug1huli ) : L!.bp£}1u Ll L11u umumti bfi Mbnwgtiwfi, L ti. buuwhmumup 6 Lwitnp
tiwti 2112wtil} oqtlmti t tlLy wti{m: 
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~i~pqJ1q}1WjlllU ll]U}hil}Ifi UJwhnui hfi WII4flhplt h UhU1WflW4Wfi tnWpn
l\lll f!Jlll_~fit11}1 ut2, LWPll]lWtnnp UJWJUWfifibpmu, lJ.CilUJhU fiwh pwg hpWUJW-
11w4mu hIUJ.11. pbmnfi}1 411w. h.iUJ.h h phmnfih )upwuwmfihpm u: . 

. ~tfiuwhmumuit wpmwqpmpJwUp utp hwfipwUJhtnmpJmfimu qpwq
lfmu hli mwul! mw1ung w4tl.]i: U11mw1wlfwa qhfiuwhmumufi oqmwqnp<tmu 
bfi 

11
I
1
UJhu UJwpw11mwfiJmp, ltu4 pwquwg4wo- llPflbpf! hltufiwqwfimu lfw6w

m11u hfi n11UJl:m tiwJllw4wfi ltwqu: .Pntnp qnpOiutmpJmfil1hpf! qwmwpniu bfi 
UJI1!1u]imp4 t11wuw4n4· l62ui4wo- mb)ufintnqltwJnlf. wnwfig utptl1wJwguwl1' 
atnn!1 qn11cr}1pfit11114: Cu11hwl111wUJbu. 4tfiuwlmiumup w11mw11pn1pJmfil1 wn-
11waliwUJbu LWJfi mw11wcrmu LP umwgbt h w11mw1u1wCipf! 2m4w llt hwfi4ht. 
Jm4 ltbfiuwqwCiqlf wbI1 w1u11mfiw4tm oqmwqnpMwfi mqqmpJwUp hhmwqn
tnmpJmfifitp h qn110-Ciwqwli wnw2wpqmpJml1Cihp lbl1 wp4ht: 

<!.wutuwmwpw11 02mlfwa. pwrn nl ubphfiwJwglfwO- mh)untnqltwJn4 
l OO-j1 ~1wufinri qJmqwgitwl[wfi (:}lhpuhpwqwfi) h WJL pfintJplt mfimhumpJmfi
l1b1m1u. «liqitnqitmwutJ!Jnmit» uwufiwqhmfihp}t ('-1.. U4wqJwl1. n.. lihlltPJWl1 
L m11I12fih}l) h11whwfiqfihp114 h wfiu}t.2w4wfi uwufiwqgmpJwtip qhCluwhnium
uJi W}ltnw111m1pJmfin 4h112Itfi mw1lltl1hpj1fi fihp t qplfht h wum}t.6wfiwpwp 
1
1
fi11twJfi4mu t: 011UJbuq]1 UJwpq L'1fil1 wpmwqpntpjwfi mh)ufintnq]iwfi L. hw

~hUwmhtJ1 w11mwuwhuwfi1wfilt hhm. fitppL.mu pt1m1u blip hi1whwfiql1 hw
uwm1m 2wpmqpwCipf!: 

U2)uwmwfip}1 qwquw4bpUJUwfi hwuwp wnw2w1144mu t mlihfiwt 
lhwun:Ciwgwcr qnuw1w. uwfipwg11wa 0-qnm. hqwfi. pwh. I)lllJt. 3 uu mpwuw
qcr114 UlUfl. UJUl]1tpl1tbfiwJ}ll1 UJWpqhp. UJLWUUluwuh wpqqhp L. WJtfi: 

Unw2wpqlfmu t fiw)uopnp hw24wp4lfwit L. wnwl1afiwg4wb mwpwb"
pj1 4}1w tJ!nbt 5-10 UU hWUUllllpJWUp UWfipwglfw<) bt]_ntn h f}]IW lfIJW tQfiht 35-
40 uu hwumm}'Jwup liltfilh 3 wuim UJWh4wb" qnuwey. n11fi oquiwqnJtb"mupg 
I 0-_I 5 011 wnw2 14bmp t t4wfiwt hnunq 2Jlll4 WJfipwfi <twuwl1wq. upl1lL. llfl 
qnuw1wJ1 4mJm}1g lurnJ1 hwubUwuiwpwp UJWpq 2mp: q_llUWllJ!)l zhptnjl hwu
UllllpJmfill LUJhutp t wfigfi]1 40 uu-Itg. pwfiI11111 w4hl'1 hwum 2t11mI1 llhlllPmu 
4w1u111 t u4u4ht qnuw1w}1 }t.Cipfiwmwpwguwfi lllJmghu L. 2t11uwumiiowfili 
pw11011wgmu. n111! owhwgm t nJU1t 11J1 hwuw11: 

. q_nuw1w'1 4b11wu2wtiuwfi 4tp2mu, t11p nPf1hpf! hwufimu hl1 30-35 uu 
uw ltw 1u1w LtJ1Ci . wnw2w114lf mu t ltwmw11t11}]lwl1g · wl12wuuu ull: 

01111h11J1Ci wfi2wmhLJug hhmn ufimu t. lthfiuwhmumu(!. 11]1(! UJhUlp t uw-
11h1._ JlWUWUbt hpbp :}l]Iwqg}lWJlt (lun2np. U}t.S?ltfi h hwtnll4Wl1Uwl1) h 60-70% 
)untiwl{lll}'JWUp UJWhbuuiw4npht UJOLJltJlltt hfiWJ}t.11 UJWpqh]l}l Ub2: 

011!1 gwcrp 2t111.'iwuml16wfilt UJWJUwfifitrunu (11nJhUphp- uwpui) l1Pflh-
11l1 114wqwqmJfi lthfiuwqn11amfihmpJmfil1 WUJWhnl{h1m fiUJwmw4nlf wnw-
2tu1144mu t qnliwl1J!!1 ltntJuih11n itwitltht bt]_nmnlf qwu uli.qmuitl WJL fiJmph
JU•lf : U11Lt11t11111u lthl1uwhmumu}t w11mw111m1pJmfip qwpht!1t 2wpn1Ciwltht11w
L. w.111 ctwuwfiwqtuhwui4wamu, mwp crwb-qp. UJWJUwl1Cihpn1u (:}ltpuwfih-
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1m1u). 111111 llhuwmu hfiw11w411p t l@qfiwUJwm4ht qhfiuwhmumufl L. DPflhttlt 
umwgmliu: 

fl1111ht1l1 Ul12ng114 4hfiuwhntUmup W)1U1Wf}Jllll}'Jllll1[! Uh<) UWU2U1Wp11h
llll4 CrnhmliJwfilt 2112wfil1 «liqpnmqwuwpltmU» pwg pwctl1bm}tpwltwl1 f!l1lth-
1m1pJwli mnhUwJpl1 mfimhumpJml1mu u1tuh1 hl1 1993 plfwltwl1}tg: Ul1wuuw
zhupJ1g hw4w114wb" pw11u qi1UWf1Pf! mpwqmnpwJ}t.11 2"1.SU-4 qgwuwnmt mh-
11witi11)umt.i hl1 :}lh11uhfiuiwguwfi hwt.iwp Ciw)uwmhulfwit mh11wuwu: P.hwpqh. 
1111pwl1 tt tJ11111amu hfi . 1111 h}tfifi m 11np(! !.luwnl1lfhl1 }tpwp. !It umwgl{mu: 

:hh11uhfitnwgliwli 11w2mmt.i qnUWflP[! hl1wgl1mu hl1 5-6 wu}tu, WJumht
u1L. 2"1.SU-4 4gwuwnn4 mhqwtJ!n}umu hl1 qhfiuwhmumu}t UjWutpwumuwl1 
mb11wuwu h 11wmm114mu hqpitfi: liJGmhq 2pnlf t4w11mu hl1 qwqtp{! hhnwg
libtm. pp4mp.1mfiu UJwltwuhgfihtm. WJfimhhmL. b"qnm )uwnfihLm hwuwp: 

<!.wunqllhtmJ.. 1111 qwqhp(! hbnwght hfi L. Pl'4ntpJmfiu UjWhwfi24wO-J1 
uwhuwlifih1m1u t . t4wg4wb qi1Uwf1Plt hhm )uwnfimu hli ffitmn L. qwpumu l u 
!WJlilllpJWU L 30 uu ilWUUllllflJWl1 zhpmhpn4: 

.!~mli!1 np qn11bt1J111tpJmfil1hp(! 1twmwpn1u hl1 ahnp}t qnpo}t.12l1hpnlf, mu
tn!1 1u2JuwunulipwJ!•fi Dw)uumuuhp(! (ahnpnlf llPflhpp mhqw1fm)uuwl1) 114w
qtutpHJli}1 lnuugfih1rn fiu1wmw4n4 fin11 2hpmf! qwpumu hfi hpu. WPflhCi hmum
uwg4wa 2h11m!111 (}'lipl1fi) ltUJwO-: liJu}tfipl1. nl }'h &hnp}l qnpo}lpfihpnlf h}t.G 
1hpm)1g n1111t111! mh11wtJ!n)umu hfi finplt tlJ.1w . WJL hfipfi 4Uiw0- UJwutpwumhtm 
tiUJwmwqfi t. llJIUJl:mqJ1 llllf}hllf! IJ.hUIP finp zhptn(! mhqwipn)u!lhl1 }t.Cipfiwqwu: 
Umltw.1li tJ111r1ah111! gm.19 hfi mlft1. np w1u hqwfiw4}111huwmu nPf1hp}t ummvl! 
lin11 zh11m h11lJ.w11 t mL.mu: Otuml1 w2)uwmwl1pfihp hl1 mwp4mu WJll UJim
gbuli w11wqwglih1m 11uv1mpJWUp: 01111h11u mbqwtJ!n)uh1mg 15 op hhlilll 15 uu 
IHUUUllllPJWUp li1111 2t11m hl1 wlfh1wgumu L. I)WllOJWL 15 op hhmn 3-JU} 2hpm 
Lti wi.tb1wglimu h WJUUJhU u}1fi2L 4 zh11m: 

<!.wJmlilt t. 1111 u1111h11}1 lthl1uwqnpitm11hmpJml111 wpwqwgl1htm L. wp-
1umtiw4hmmpJmi11! pw11011wgl1hL1n hwuwp wl1hpw<th2m t. qtp. )unl1w4m
p.Jmli L. oq: l-th11u mw1J1u hl1 15 opf! uhq. ummqn1u hu npwlt!!' l'P4ntpJntfitI L. 
qtuqb11[1 Ultu1m1l1wqmpJmfil1: bqwfiwqwJ}tfi UJWJUwl111hp}lg qw)ulfwb"' )unl1w
tltuqlinu:i tli wuhfi op 4wu up pwl1}1 OP!! uhq: Cwpwp(! uhq 1Jl)uphgl1mu hl1 
1ulip11119 ztqnnll. 111m1huq}11w4w11w oaj1 ummp(!: llJfl 3 qnpbnqmpJml1l1t11f! Lu 
4tUUllU]llll U bli aLnp!l qn110!1pl1h1m4: 

'-lt11~m Li hmumuwg41lll }'Upp tWJl1mpJml1f! IJ.Wnfimu t 1.3-l.5 u. }lult 
PW!lOJllHpjlll lit!" 60-70 uu: 

\1n11l1g lunumuwg4m1 2b11m}l tinrwl1fi qw1mmu tl1 :}lhputl1mwglfwb" L. 
w4htgm4 p)jmlih11!1g m qwqh1l}tg tlfwg4wo qTIUWllJ! L. aL.w4nJUUU 11np }'lllUp : 
bt w.1uUJhu 2w11muw4 Y'14thill! 4p4114mu hl1 : 

fi1111t11J1g wqwmlfw/t hmUlllUWJ}t.11 qwl1qlfw/tf! UlhflwtJ!n)umU hl1 UJW
hbuUltUl[llIIUtuli: liJumtq wuh11wdtzm t mhuwqw4n11t1 htuumu}t qw11q4wbn. 
mw1 wn]]1wlipw.1l1li mt.up h wlihpwcth2umtpJwfi qbuwmu qfibt bpqwpwmL. 
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1.4wh1.4wlii.iwfi: lijU qn11b-nqmpJntfifihpp uhptfiwjwguwli L 1.4wh1.4wfiuwfi 
tihh11!1 m nbctl1ulih11l1 hw11gh11~ qhnltu i_bfi tmatlht: 

futi11I1p t 111u1hJ1l1 uwpmp wfi2wmmul! hmumupg . lnpwgmufi m unpn1fi 
tliH'.iW4lt qbpwamLl]!: bt WJfi qtuwmu. t11p Ul[lUlUlUWhUWfiJWfi zwtn 1.4btn11t
}}JlllUUbp t4ll1Ulllll1UUl bfi WJil w11cJbpwtJ.np I11uuvl! tJ.wumtnw1ni.t qlitpu: 

lJ11w3li CwlmtUJwtil1 mnMwJpCi mfitnbumpJmlimu 4wphtl1 t mwph
qwfi ll1}lUlW11Pht unmwqn11w1.4bu 3000 U1 qhCiuwhmumu L 500 U1 qhtiuw
qwCiqtlwc) : ~hmhwpw11, wfihpwdhztn t a tnpp wztuwmwGppg wfig Uhl ubpL
liw1w4wtilt: Cwm 4wpL.np t liwh qwhwtJ.npbt 1wpnpwmnp}lw' npritppli m11-
tlm1 4b11l1 (:iit11uhfimwgttwa qnuw11Pl1) pptJ.mpJmfil! h qwqhplt 1.4wpmliw-
4mf1JtmCi1! ummqh1m hwowJl: Cwpwlllltlwap tlbptmbmpJmfi~ gmJg t wtntlm. 
np 4bliuwhmu111u}1 i.4wm11wutnuwfi humwq tnbJ:ufintnq}lw wnwJctU 2-P uzw4-
tlwa h pnp111 qnpan11mpJmufibpJ! i1bnhu qwtnw11qmu hfi tihnp}l qnpb-ppfihpn4 : 

3.3 . libCiuwhnuimup wptnwqplllpJWU Ul(lilJntfiwpbpw4wfi 
uthfulintn@wfi h utvtfiwfitpp hwuwqwpq]! 

~btll1liwqlib11fi w11w2wp4mu bfi qnuweyp Ul[lll)ntliwqhtn ozwquwli L 
4bfiuwluuumup WJlUlWlllllllpjwli lirip uthfulin1nqpw L ubphliwlibpp hwuw
tiw11q: 

btlilltntJ. hwfi11w1.4but11tpjU1li qjlllflU1Ulliutbuw4wu hllIJ.h}lp ubJ:uwlipqw
qwli h 12I1u}1wljwti 4wqul1 pwphtwtJ.htm 4wpLn1111tfJmCil1g, tJ.hptmatJ.bgl1li qnu
w1wI1 uzwljuwli m oqmwq11110-Uwli qnJmpJmfi mlibgnq bqwfiwqlibpt!. tJ.h11 
hwtiqbgltli 1wwlig ~hpmpJmfifihpli m wnwtJ.htmpJmfifihpl! L ut11 qwtnw11wa 
ql1mwhbmwqnmw4wfi wzJ:uwmwlipfibpp Wf111.Jmfipfibpp hpuwli i.LI1w wnw-
2w111.jmu tli12 finp utbJ:uli111nqpw Ill ubpbliwfibpp hwi.iw4wpq' qwpupp wfiti 
pLn1n1b11[1 Lil12ngntJ. qnuw1wl1g qhliuwlunumu h u11mmhl1GwJpli liJmpt11 utnw
Gwpn hwuw11: 4bliuwhmumu11 qw11htl1 oqmwqnpabt 11111.4tu 1.4w11w11mw
fiJlll}}. jmlj 4bliuwqwliqtJ.wb"]!' pctzqmp1wli pliwqwqwnmu. l1fi2_1.4hu fiwh 4hli-
11wGI1fih11I1 (<'i4Gh11[1) hwuw11 4h11w1pfi ufifiqwpwp hwtlbtmlllibpl1 m oawub
lJ1pfibp[1 w11mw111m1p.1mlimu: 

3.3. 1. l.z/ifiuwhnufmuft wpmWl)pntpJWU 
hlinwuljwpw1ftu nUJIJmp1muulipfJ 

L1bGuwhmumul1 u1wm11wuuti.iwli qn11anqmpJntliGbpl! utp tnlitnbum
flJIHGli hpmi.i 4tuutwtllll u bfi a bnpnq, qnuwrt.PP :iit11\lblimwgmU[!' uiwmwhw-
1.jtufi mb11wuwut11mu . i4wli qwlinfiwtJ.np qnuweywupwplit11: l>bpuhfimwg
uwti Ulllllgbufi U1pll1qwglihtlll wzfuwtnwliplibp 2_tnWlibtlll hbuthwlipntJ. WJli 
mLmu t 5-16 wu}lu , (!lillhwfimp wupwpntu hfiwgwb L unp uthqwi.fmtutJ.wb
qni.iwrt.Pfit11li [111w11 Lli tuwnUtJ.mu: "lwmwhwqwti lt. np nprit1iltfi qbpw4J1b-
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1111 g tunw2 huwywa (:iit1nibutnwgqwa) qmiUlllPt! Ult pwfil1 op wfi~fiJl.11wm 
ttlwlimu bfi ' ppmuh11li m qwqh11l! htnwguhtm hwuwp, ]mlj_ WJil (!Gpwgpmu 
qnuw1lPl1g hhnwumu bli uwL uufiqwpwp fiJmpt111!: flp1.4huajl qw mbql1 int
fihfiw . wnw2w11qmu tfip oqmwqn11abt wpmwuwhuwfiJwfi lflnpaJ!, hwm4w-
1.4hu 6w1.4nfiwpmwtw4wli hwuwmhq «0qWJlW UhJuwqmzm» :iitipuwJp qnq
ut1g uzwqtJ.wa tnbJ:u!intnqpwfi : liJU bqwuUl\tll \tllpWllllUlU qbUWillll qnUWllPP 
~h11uhumwguwu uumgbul! tnLmu t 3-4 zwpwp, npp ]!fipwgpmu. qbuuw2hp
uw.1]1li uzwquwfi hbmLwfipntJ. qnUWrt.PI! qbpwaqmu t qhliuwpwlinpbfi wq
mlnl u1wpw11tnwu.1mfl1 L oqtnwqnpaqmu hnajl qhfiuwpwfiwqwfi hwtnlj_m
pJmulibJll! pw11btwtlh1n1. pb11plm1pJmfiJ! pwpapwgfibpu. ltlii1.4bu uwL np1.4bu 
n11w4JWL qb11 (umputnpwm) npqbpl1 hwuwp: q.nUWrt.PP 4hliuwpwfiw4wli 
uzwlJ.liwfi dwi.iwfiwq 211t11 ihu wnw2wfimu L pwgwnqmu t ZP2wqw up2w
tJ.wn1l1 w11mnmtJ.wa11tpJwfi qmwuqf!, n1fiiwfin11i tfi llntwJ:unmhpp qbfiumliw4 
ut11i.ih11ti m qw11wql11 uwliptfit11p, pUlJl?WJtJ.mu Lfi up4pmnnpul1fifihp~ : 

U.1u wubul! hliw11wqnp t ppwqwfiwgfibt hwuw1.4wmwutuwfi lj_wnmrn
tibpl1 wn4mJm~Jtufi 1.4wJuwfifit1m1i.i (pbmnfipg 1.4wmpwumqwa tu11wuwmlib
J1Utl wpmwqpwuwu L ubpbfiwuw}lpwtJ.npmufihpp hwowqw11q): 

l1bliuwhm umult w11mwruunpJWli b11l}pnJ1Il L wuhliw1.4wmwuJ:uwfiw
mm mt11wuwuf! 111111t11I1 u112ngntJ. qtfiuwhmumult m 4tfiuwqwfiqqwap 

umwyumfi wpmw11pwuwufi t: 
ll-1nu 4wum p.1mtimu. q hti uwhm um u 11 1.4wmpwumuwti mbtufintn@w Jl1 

L mttuli}1qw4wti ut12ngfih}lp uwupfi upwJfi qgqmnq1 utbqhqmpJmfilihp hti, 
npnlip q1111afiw4wti lizwtiwqmpJmfi mfitfiwt itti qwpllIJ.: 

Ubp hLtnwqnmmpJmlifitpl1 hpuwfi "'11w l'.:izmbt bfip :t>tpuhlimwgqwa 
qmiwqp}1 hbm b1111m tuwnlibtm twtJ.wqmJfi pwliwqmpJntfi]! (20-30%). tuuum
uwyliwli t41mgbumu lfltu11tguwti (oqwm11uwli) nbctpuuhp(! (2 op(! utq qwu 
wlibti 011) . J:unliwtlm~Jwli twtlwqntJli uwhUwli_fibp]! (70-7 5%): Unw2wpqm
p.1wfi w111umtiwqhtnmpJlllfil! pufiw114tJ.bL t 4tfiuwhmumul1 1.4wmpwumuwfi 
9[1lul1 wLm1mpJwli . ut4 g]tqtmu L mw11qw l!lipwgpmu 1.4wmpwumi.tn11 qbli
muhmli1uu[1 pwfiwq[l. wztuwmwlipwJltli awJ:uumufihpl1 h UlJl mhuwlilLJmli -

G ti1l1~r 
())np<'ibttl! gm Jg tu mtJ.bt. np qbptunliwq hqwliwquh1tlt chuuwfiw4 nMh-

111! «y1wtu1mil» tli: liJll hpLmJPl! tJ.h11wgfibtm L hmumuwguwfi qnpaI1IJ.m
P.Jmlilit111! ubpbtiwJwglitpu hwuwp wnw2wpqmu bfip hmi.imuwgi.iwG wp
uttmnnui.iwumu I.tu 4wnmght phmnlih tu11wuwmGt11. utiwchuuwGwq ozwqt1 
PlllllJI qnpbnqm ~Jmlifibpfi Wlll}Jntfiwp bpwqwli hqwGwqntJ. ppwqwGwgfinq 
i.ibpbl.iwlih11]1 hwtlw4w11q (:I>b11ubfimwgqwa qnUW'l.PI! mtqwqmJ:uhpu L aqn
tn[t hbm J:utuntihp1L. hmumuwguwfi popbp[! qw1mbtm L hwtJ.wuwpbgGhtm. 
puph1111 [unuwt]wgfitLm. lflJ:upbg Gbtm, n[ll}hp[! mbqwtltnl:uhLm L WJl li ): 
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3.3.2. '-lbfiuwhnnfmuft wpmw1JJ1111p1wfi umwpwplJl/llif 
wb]ufin1nqftwljwfi qubpf! 

Ub11 ljwmwpwo wpuiwqpwljwCi-qpl1ltmpnp6wpw!lwqwCi hhl1lwqn
l1llllpJmuCih11l1 WflllJlllCipCihpp qh11tm®tpJWCi hptiw!i qpw wnw2wpljmti hCip 
ljhCiuwlmuimuJ1 h ljbCiuwqw!iqqwil'J1 wpl1lw11pmp1wCi wtitCiww1uumuwqbm 
mhtu!intnqpwCibp L. hwtiwtqwmwu}uwu qwnnl]gCibplt m tibpbliwjwljwfi tip-
2ngCib11lt ututtiwfitp: 

btCibtnit hwfipwtqbmmp1wfi pfiwljLJitiw1wljw!i L. :ptptibpwJltli m!imb
ump,1mfiuhpl1 :Pl1uwuuwqwu utpljw UJWJllwu!ib1tltg. p!i~uibu fiwL. tilt2-'Pbptib-
11wJt1Ci w11mwqpwtiwutplt qwqtiwljhptqtiwu huwpwtl_npmpJmliubpltg . !itqw
tmuljwhw1uiwp t 11wzmwqwJ11w1l1Ci mwp 2Jl2Wlilibpmti ljb!iuwhnuimult h 
If bCiuwqwliqtlwoti w11mw1111mpJmU[! ljwqtiwljt1nttht pwg bplj!ipJ1 mwlj. pulj 
CiwtuwtbnuwJJ1u L. tbl1uw1}l!i gmpm zp2wGubirnui' !iwL. tflwlj zb!ipb!lmti : 

t:J11ljm uiwppbpwljnui tt -'Ph11tib!imwgqnq qntiwqpl1 L. lumimuwgqn11 
umpum11wm}1 tflntuwq11tiwu. fiwfuwtqwmpwumtiw!i , tizwljtiw!i , qt!iuwhm
timu}1 mbuwljwtl_n1niw(i Ill tqwhhumwqnptiw!i, llfll}hplt wu2wmtiw(i mbtufin
tnqpwqw(i qn11il'nqmpJnt!i!ib11fi ltpwppg qpbph ~bu mwpphptl_mti : Ujupfip(i . 
ubp ljm1tiJ1g 6zmiJ.wo mttu!intnqpwljw(i qn11c)nqntpjnt!i!ibplt qwmwptiwCi 
t11mumquhlll! tiCimti bu CimJCil!: 

4 b!iuwhmtimu }1 w 11mwqp.mp JWU wnw2wpljqn11 mbtuunp1qJ1w u b111! 
tttwmqb11w1{1111 11w116Cibt1n hwtiwp Cilj. 13-mti m11qmti t mbfufin1nq}1wljwCi 
qoh11J1 ututuwu. l!UUI 111111 !ibpqw1wgiJ.mti b(i pntnp qnpc)nqmpJntGUbp}1 ljw
mwptiwCi ozmqwb mbtuun111q}1w(ib111!. zltfiwpwpwqw(i ljwnm19fibpp uwtuw
qil'b11u m !iljw11wqimtpJntfi'(!. ltfi~tqbu CiwL. titptGw!ibtilt m uwJ1llwitn11mtifib-
11l1 uwtuwmbuqm1 qwmngiJ.wil'pCi Ill wztuwmw!ipp uqqpmlip[!: 
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I q-mhullJ!p tltntuwI]flnll!(! :j>bpub!imwguw!i mbqw-1 I uwu L JlLUpumLIJ! tu11wuwmubpmu 

I --- ---I 
Pwg bpljupp mwlj. 

I $wlj zblipmu I l ! Lug bpljupp unulj unupwgnLLiml hL hm[w-
gnu!nlJ. 

~ 
Q-nUlUl\PP ·1>hf1ilL!iwgnul (lilutuWUJWUI-

.... [ltuummu L llzwljilwu qnpb"nIJ.mfl.) 

-~ -----= 
ti 'lmnp Li tu!iptuynurn Q-nllw!]pp la i)qm.np <l>tuphgmu lvnuwqwgmu 
nt Llmnu.I(! qmh uri.pl't tuwnfimu 

lJ.[llU 

llh[llihfiuiwgqwb" qnlIWllJ!p ¢ntuw- .... 
'lflnUlJ! hmumuW\lllwti uiliqwuwu L ~ 

l\Wf1untll(! tupwuwuilibpmu 

1 ---- Pwg lipljupp uiwlj. 
µ tuy nrlJli11ti tntulJ I tnwpwgmum.[ L hn~w- <l>wlj z lifi11nur l gmllnil, 

l>h111Ib!imwgqwb" qnllwIJ.Pfl hmum-
. uwgmu (liwtuWUJWlDWflWUUIWljw[i 
~ L uzwljuw(i qnpb"nIJ.ntflJmlilihp) 

':::-...:: 

..;:J"' • "" 3 "" rd, i.:, ~ .c. . . 
"" Ei .c='9o. ~ c. E 3 ..c.. ::l 5 Ei -Si c "' ""C1' c ~ 

~;;=- ~ g.2.= ..c..2....C.. "' 3 E.ti = (!>. 3 
.c. = .;: ~ :I ..c::.. c c. = Col. .c -:::!' ,:;-3-5-c-c. 

.g. 5- 'i c. 3 --:r-2.6-::r ~ ~ ~ ~ ~ 5 ..: .2.. "" "2: 3 go g-g c:..;.. 3 . c c. 3 c. e = O' g c: C" = .2. ::§53"1' "" ~ 
....__ 

4t.liuwhmUmuti hwqwpntll(! L ipntuw- .... 
flpntll(! UJwhbumwil,npuwa -

• lib!iuiuhmumuti uiliULuljtulJ.npntU(! L 
UJLuhbULnwtJ.npmU(! 

'&lf. I 3. l/ liliu111/Jn11Jnwf1 111wmf1WUlllifwu wmupwflljtfnq mbfldintn<JflWljwu qbbfll!: 
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3.3.3. :bbplififimwguwfi wpWWIJPWliwuft 
{Jwnmglfwbpfi m bw1r/wpljp 

q.nuwrwwupw1mtu hj:Iu m finp qnt'.iw11Pfib11l! fuumfiqmtl hli . npl1 hb
ml.twfipml. l>hpUhumwgtlw(i uumghU{! hpqwpwliqtlmtl t : liJI} tnl.illqlllpJD1Ul! 
4J16wmt1111 t. w2tuwtnwfiput11fi wJlll.lmfiwtlbtn 1.J.wqtlwl.J.bpUJhllll litqwmwl.J.ni.t 
wnw2w11qtJ.mu t :t>t11uhfimwguwu tnbqwuwumtl uiwuipwumbt P bmnfib 

tu11wuwmubp (uq. 14 ): 

~I 

~1· ...:. " 
I 

r-1 
I 
I 
I I 
I I I 

l~u~~~~~==~=-=t I 10 I 
L!fl.~~~~-=-12'-:-~~~-4"°'"1 I 

L. - j 

'Ul/ / 4. q.ntJwqpfl .Jl liflcJ'liliwwg1J'wti wliqwcJ'wutr wmupw{lql/nq ujl1lic!iuti. 1-qnqwJ/l{i wti
qmcJ'fibµ. 2- plitnnfi1UUJIUtnl/1UO hwwwq. J- tJ'jlpliWUJUltnb[I (111fil/11Jl1ITJJ[UlUJ1flbfibµ}. 5-
ft1µwlli11tnfib[1 . 6-tJniJiuqp/l 1nliq1u1/m/111Jiu6 wliqwuluu. 7- qncJi.J.Jqpwh1mp/l L wlfli[n[ITJ 
PJl/l hlimug1iw{i wm/wq. 8-wtJptuf!: 

U,1u qtu.wmu. pbh qwuiPmw1 c}wtuut11J! utc}wfimu bu , uwqwJG wnw

tlh1mv.1mlilih11l.12wm bfi . 
· l. <..l1fi Lt finp qnuw11.pfit111! tlbqmuwgtJ.mu bfi : 

2. liUJ.whntJ.tlmil t qnuw11pl1 hwumwmmli 2tpm: 
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3. q_nuw1wwht11mtui ~11 c}aqmu hnttlt ut2. cullltutnwJllli 2pbpJ! .i_hfi w11-
umtnqnuI. 2112WUJWlI11! .1_]1 wuiwl.J.wfiqmtl, WJl funfiw~wgfiDil. wi.thLilJ.lll 2PP 
hhUl u11wctwtlwfiwl.J. pbumub tu11wuwmubp]lg hnumu t qbutll qmmwl.J.j:I.i_ wu
pwi1 /8/, mh11wtl1ntuhpnl. Ciwl.t ppmubpu m qwqbpJ!: 

4. q_tptunuwtJ. t11wfiwqj:Iu »tlllhPl! .i_tfi «tflwfu.i_mtl» : 
5 . . '.bbpubfimwguwfi chuuwuwq[! lui6wtnqmu t untnwqnpwtqbu 10 wfi-

qwu: 

6. ~fiw1nut1n11 t qwnumu w2tuwmwupubpj1 (qnUWilPJ! hwqurnwp 2tp
mni.t i.pnt1m h ]uwnfibpu. oqwuipuwu. funuwqwguwfi. ipfuphguwfi . .'phpuhu
u1wg4wo qnUWilf'J_l hwtlwphpn) UbpbfiWJWQillU{!: 

Phmuub tu11wuwmfihpJ1 1wJfi11tpJmUJ! UJ.bmp t tlJ.u]l 1,2 u. npfi wuiwhn
tlmu t USQ mpwl.J.mntill wCil1qubpl1 Ult2h huwpwqnp hbnw~n]1J1.tpJmfiJ!, fun
pmp,1mfit!' 0.5 u . n11fi wtqwhnqmu t 2h11mJ1 u2wquwu ubpbCiwJl1 w2fuwmwfi-
12m.1!1li 011qwfil1 w111umfiwtlhm w2tuw1.muu1m: bpqw]1IltpJmlil! 1.J.wfuqwc} t 
tnh11wu1.uuI1 nb!l1b.'pl1g t. tnwpwc}wqwfi hCiwpwl.{nruupJntGCibppg: lupwuwm
fih11li uwfiwlm. hhmhwpwp h qmiwllPJ:i l>bpubCimwguwu tnbqwuwup J!fi1}hw
tim11 1.hul.J.bpl:iUJ! 1.J.wtutlwc} bfi u2wqqnT[ qnUWilf'lt qwCiqqwc}ltg: fltmnp . wfih
[llUUl:i21Il t hw2tJ.w114bt wfiwumfifih1lji pnLllP ubnwhwuw4wJpU fuupbpltg 
umrngtJ.m1 qnurnp1u1 pwfiwl.J.1f wupmw tnw1nlw ]!fipwgpmu. w1umhbmh' .'pt11-
uhfimw~uwu tnh11wumu11 wpmwqpm1w1.J.wumpJmfil! h np.112bt UJ.Whwu2tJ.1111 
1.huql:i11bUJ..!: 

l>h111.!wJmU qnuwrwI1 opqw tum hw2i.twpqt1m hwuwp fitq1.mnwqw
llw111.hu11 t oqmtJ.ht hhmhJWL pwCiwllhj:Ig . 

q"'' :: 4 (I:K4u /2+ fl"u) qq, 

11pmb1f K4u -t! l.J.h11wpwctuI1 ut2 bqwo 2np fiJmpbpp nwuwqCi t. qq. Il11u -r!' 

qtutlpm11[1 ut2 h111.ua ~1111 GJmpt11l1 pwfiw4ti. 4q; 

I 1.J.q qhpmu ~1111 fiJlllf'hpl1 pwfiw4l! qwqumu t . tunmmu' 80%. in1111.nmu· 
80% . fumwgpwc} qh1um.'i' 87%. funmwumpmu· 80% . hwuwl.J.gqwa qhJ1I1tU ' 
87'Yo: 

I 1.J.q gwupw111utl .i_np LIJmpb}lp pwfiw4l! qwqumu t. c}qnmmu· 80%. 
Ulll)l '.pnuf 70%, tPW.JUlll phtlintU ' 76%. UWfipWU1W2hqntU' 72%: 

LnupliwUJ.I1wCipwJI1fi :t>t11UwJmU pntnp ubnwhwuwqwJpG }uupt11lt qnu-
1.u1tpl1 op1.jrn tum ql.J.mqu[1. 

0 °11"' q oii.4 + q.,,,,h + Qop.u + q op.h qq, 

n1w1hq' q .. 11 11, q,.1, ~ , q"I'·'" q01,h -li 111.uuwtqwtnwutuwuwpwp. q11qtppg. bpJ1Ci~uh-

11l1g. llw1.ru1w2!1g L.. lmppbpltg umwgqwo opqw qnuwllP.P twtpfi bfi: 

,1>h11ul:ilimwguwu wpmw1u1wuwumu w2tuwtnwfipuhpl.1 qwquw4bptql;l-
1m t1mqtmw.1)1fi mtj.JLllltl qnUwT[pjI optJ.rn btpfi t: 
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Uupm12 0111lw pCipwgpmu wCiwuCiwll}whwqwfi .)h[lUUJJmU qnl.iUJfU!lt 
l!fi11lnu Cim11 htPf! q q wqu11. 

QUl = NQ .. p, 

11ptnt11' N - 1! uum11wJpfi 2112wfi}1 UlWUJ.ntpJmfifi t: 
fhfibfiwLntl wfiwufiwll}whwqwfi :}>bpuWJntU mnwgtlilll. qwu IJ:[lU}lg hw

tJ.wiitl1111 qmiw1wl1 optJ.w L. mwptlw pwfiwqmpJDLfil!. :}>hpubfiuiwgiiwfi uihqw
uumt1 wfihpwdhzm uwqt11tufi wnw2w111Itlml.i t upnzht ubp ltrni.u}1g umwg-
1.J.wb pwfiw6w1~. 

S = Q 4 + {n 0 + 1)/ b5 + 2[at+ (2a + b}b
4

+ nPbr(l,1 +1J, 
ph 

n1nnb1f Q4-li uibqwuwumu :I>b11ubGuiwg~nri. qnuw11p)1· Vq-bw~wtltfi hwuw
L4wuiwu]uwun11 qwfiq~wc}fi t, qw]u~wa t q_i11.iw£U!ll uitlJw1. pwdfi}1 :ptpubfi
uiwguwfi uiLm1mpjntfil1g (bpt WJG UlWltU t 4 WUpu, Wll}W UlWll~Ul qnUWrtJ!p 
wupnq2 qwfiqtlwc}l1 1/3-1! qtltfil1' Q4 = Qu/ 3), p - (i' qnUwfU!ll }uuintpjntfil!. P = 
= 0,65m/u3

, h - 1!' mtqwiiwumu qwputlnq qnUWfU!p zbpui)l hwUUllll}}Jlllfil!, h = 
= 0,4 u. 115 - !!' Ju11wuwmfibpl1 u112L. u)12wfigpfibp)1 (wfitlwmqqwuiwhfib[lp) 
pwfiwqg, l - I!' up2wfigpfibpp bpqwpntpjmfi(!, bs - t!' up2wfigpl1 (wfitlwmqqw
ll}Whll) lWJfimpJmfil!, b5 = 0,5 u, a - a· mbqwuwul1 bpqw1u11pJwup qnqwJltfi 
wfigmufibr1l1 J.WJfilltfJlllUp. a = 0,8 U, b - (i ' bqJIWJllfi l.il12fiwlJ.lWU1bpp ul12L. 
bqwa htmw~n1m1pJmUJ.! . bq - a· wqi1tqwml1 zw11ctuwfi L. w2wqw116t1 wqwm 
qnUllll LWJUIUJlJlllUp, b4 == 4 u, nt> - (i ' pupb11)1 (Ju11wuwmfibpl1) pwliwq]!. b~ - (i ' 

pupjl (JuJlUlUWUlll) LWJUIUJlJlllUI!. ubpbfiWJWqwfi wzJuwmwfipfit11I1 11buwmu' 
b~ = 1,2 u. 6bnpl1 wz]uwuiwfipl111tuw01u· bl'= 2 u, II\ -fi ' Ju11wuwtnfitpp uqqp
fiwqwfi UWUp llUlUlWJlq Ulbqjl t11qwpntpjlllfil!, 11\ = 0,5 U, lz - (i ' Iul1WUWU1Ub[lll 
tlt112fiwuwumu q_i1uw1lPI! zmn mwtm mbilll bpqwpmpJntfil] . 12 = 0,5 u : 

3.3.4. CJ..mfW!JPft ljmjuWIJJ111lUf! !p/iplfhfimwglfw{] 
m/il}wtfwu '1. IJwpuntlfp 

ull}wmwqwhw11uwp t qnuw1wfi wfiwufiwzbfipl1g .)bpuhtiuiwgliwfi 
uib11wuwu 41n]uw1111bt ui11wtimnpwJl1fi 2"lSU-4 pfipfiw~wtlt ltgwuwnntl: 

4gwuwJtlt pw4tpl1 htuiL.p qnaj1 bpqm qnqut1tlig qblJ.lp fib1m J.[lwgmgpl 
UJ.htnp t wu11wgfibt lJ!UJ.bp (I) , lmq PWlPl!P hwmwq]1 ~tp2fiwuwumu' cnn (5) 
(filt. 15) wJfi hwztln~. np qgwuWJU! qtmfi]1 t{pwJn~ qwu }upwuwmp t11ltw11m
fJWUp zwpcttJ.btlm WlJ.lWhntU1 hwumwmmfi zbpuin~ qnUUlllPll IJ:WJlUlllUf!: <!,b
tnL.\1 Itnru1 pwgtlwapp qblllI!mu J.[1Wgmgfl2 qnqhpQ pntJL 2bfi mwtlm, np qnu
w11pg qnrwt11}1g pwip~11 : 

4gwuwJJ.li pwlllnl1g qnuwqpl1 qwfiqtlwal1 l}llq1u qw1.m pwfiwqmpJntfil! 
qm]lqwtJ.n11itmu t hbmuJWl qbpll}: 
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4gwUWJU1 htmL.11 qnll}l fibppup uwumu, bpqm lJilll.1.ihppg wupw.g~UJa 
bfi 1µ1qlll qq~wa ll}lllllJ.lWUlb linajlqCibp (2). npnCip ltill\ll pwgtlbtm <h.uuwuwq 
zw11ct~mu tu z112wqawJltfi 11111.llwuiwh wqtqfitpp (3) wntlwqfib[lp (4) up2n~: 
:JnrJJ1qGt11I1 zw[ldiiwfi pWJLI!. hhmL.wpwp L. hhmL.p qnll}l pwgtlw~(! (q_i1uwq
p(1 qwfiqtlwap 111n11u qwpu pwfiwqmpJmfi(!) qw[lqwtlnp~mu t wqbqfib[lp 
tl11w uL.hn]1lfit11I1 (6) mt11wlllntumufihpntl: 

Phw11qh, pwlllpl1g qnl.iwrtJ!lI qwfiqtlwap l}lH[lU qwtm pwfiwqmpJlUUI! 
lljUl.JUWtiwtJ.nptl WO 2t ulIWJfi hbmL.11 qnll}l pwg~wapn~: lljumhq qw11w1[l t 
GwL. h]uumqtwfin~ pwlfipl1 pwpapwguwfi pbpmpJwfi wfilLJmlif!: <!.wJmfip t. 
llJI }:JllllPl!)l pW]l6!1W9UWfi }lhplll'()JWfi WfilLJntfi'(! ll[ll!Wfi uhc} tltfip, WJfipwfi hh
tnhjl qmtl1 tl11w ubc} lttl1GI1 qnl.iwrtJ!ll l'ifizmuf!. htmL.wpw[l fiwL.' qnuwfU!p twp 
pwtiwq11, L. hwqwnwql!: 

v 

v~ .. ,,4:1"-.$° "//..:$//. ~ ,///~ ~ ,,.~ ..::-:: ~ ~ ,,.../$ 

•' 
l.df. I S .1>1iµ1ibli1nwgtliuli wbfJwtl'wunui qntliufJpft hwtjwuwµw~wt/J 2 /ifll.ll IJWJIUflfJ wptu· 
//{11 11/muft{i 2 "1SU-4U-ljy wuw1lft (npn2wqft ljwnmgtjw0f2w1ftfi t/Jnt/Jn/llmp1n11iObpQ1/) w2-
/11w111w{ip111.1/11i uft1litl.wfi. w) l/JnftiwlJ!lwljwli l//lppmu: p) w2ft1wwwfipw;ftu '1flppmtl: l 
!flWgmgftl ljnqliµ. 2-dnl//lljfibp. 3-zµpwquw;ftfi 1/lf/f/WU/wh wfJblJfibp, 4-flll/IJWU/wh w11-
1/w lj{i/iµ. 5-tfnn. n-ulibnft;ubp: 

!ltlihfiw111tl qgwuwJ111 htmL.11 qnll}l mwpptp pwgtlwc}pfihpp L. pwlllp]l 
~bpnq~JlUli l}hUJ.I!lllU U]1wqnp dwuwfiwqmU qnlilllllPll qwfiqtlwat1 hll!l!'Q u 
ll1JllUqUllll1WJ]lfi Wq}lbqwui}1 (qgwUWJL}l) ZW[lcfUWU wz}uwmwfipwJ]lfi hfiw
)lwtl1111 tu11wcµ1tp,1mfifibpf! · V WJ• wnw2w11lttlmu t WJI} UMntpJmfifit11]1 :}>mfiq
g]mGm1 l11uu1l1 hhmL..1w1 pwfiwaL.n. 

Q = I OOOV w;h,b7p4 
mid, 

ll}lUlUt}° h/ - fi lfin~ml qnliWilPlI zbJ1U1p hwumm~Jmfifi t. b2 - (i ' qnUwfU!p zhpm]1 
tw1fimp,1mG1~ (Ju11wuwm]1). b1 = I ,2u, Pq - fi ' pwpu gwupwpwJ}ifi ~nl.iwrtJ!]l 
Jummp.1n1 Gp (qtu)u~wa gwupwpp mhuwqpg m pwfiwqJ1g ' 0,4-0,Sm/u ) : 
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liJl} pwfitullLmu b - U hwJmfip tibmnpJntli t. P<i - a· mtlJwt .'}>b,ptiw1l1 
hwU:wp UnLJUUJhu hw1mfi)1 t. h7 - t!' fiwtuopnp UJ1wUwttnp1Jmti t : StlJtµl mb
qwuwuI1 hwuwp uUmu t ljwpqwqnpht Q L. v WJ ubmnp1mUUb11li tp.ntuhwpw
pt1unpjlllU{i' btUbtntl mbqwfip]l UJWJtiwufih11l1g. p'°Oi_ w11wqntpJmU {!Ump.ht. 
11Jlw(i hwUWUJWUllUUluwfi u]lwl[np ctwuwfiwl[mti qntiwqp]l bll!U UlU)Whntlb
llll hwuw11 hbmL.f1 l[n:qJ1u ]1 .. 0z pwgqwb"p h pwtlil)]l pwpapwgtiwu ]l'°u~ 

wU4_1mU WUJwhntJ.tr 

3.3. 5. l5IJninp tfw6pwgfili/nt m JiliptflifiinwglfnIJ qnuu.uzpft 2lipinft 1/J1w 
hwlfwuwpw1wt/J l/mli/DI mbjufin1nqftwfi L tflipf;fiwfif;pp 

t51p1mf! tlwli11wgUhtm m .'}>bpubUmwgqnq qntiwqp!1 zbpm}1 \{pw hwl{w
uw11w~wtli 1]1nh1m L. qnuw1tp}1 m m111ml1 tuwnUnq1Il11 hwtiwubnmpJmfiu 
WUJwhnlj_bpu hwtiw11 wnw2w11l[tJ.mti t wzfuwmwu11Ut111! l[wquwl[hpUJht hb
mL.JWl l[bllUJ: 

'-lt1uutp.nfutJ.wa 2 '11SU-4lf l[gwuwJtnlJ. ~hpuhumwguwU fupwtiwmub-
1m1u qm.lw11JJI! uljqpmu qwpuh1 20 uti zhpmmJ.. ittiwU i.tint1 wfih11wd"bzm l!W
uwljmpJwfi utuUpwgtJ.wb aqmn. WJUnthbmh qwpuh1 hw£lll1'1 20 uu hwumm
PJWUp q11uw1w!1 zbpml! h JlWPOJWl tp.nbt uwfipwgtJ.wa Ofjnm: ilJ'l pn11111}1g hb
mn fuwnUhr 

t5111tml! uwlijlwgUbpn hwuwJl oqmwqn11at1 t>Cl-Y:-30.P uhl!h(iw(i: 
lJwCipwglj_wa aqlllllf! hwtJ.wuwpw~wtli tp.nhllll hwtiw11 oqmwqn11abt 

Il-lJlf-5 ljwu Y:Sfi1'- l 0 tinpI11wJl1U l[bpwpwzfu11Lfibp[l. qpwCig ul[qpUwtiwut1 
tWJliwlJ.w(i ctwU)wl[bfiwJtifi tlinfuw@}l~fihpf! UjhUll! t hwfib( tp.nfuwp.bUi! unu
Ultut.ILpuJ. hp lWJUlllpJWUp hui.UWU)WUlWUtuwU l[wnmgtlwb"l!!l f!UqhwUm11 
61111 : 

3.3. 6. CJ.ntf WIJPft m Ur[nmft juwnfinufp, 
tjljupligmtfp L junfiwlfwgmtfp 

Cl-nuwcy(i m 011nmf! fuwnfibtm. wupm12 qi1tiW11JJtuzh11mt1 lflfu11tgut1m 
L. funtiwqwgUbtm hwuw11 wnw2wpl[tJ.mu t uipwl[uinpti hbmL.11 uwumti uih-
11wlJ.wJbt uh11 lj11I]_tl]lg tizwl[tJ.wo uwmuwlj_np tuwnU111]_-tlifuflhglin11-ltmfiwiJ.wg
Cim1 wzfuwmwunw1!1li opqwfig' lvcI>lv-1 (ul[. 16): lij(i fiumwa t zp2wuwlJ.11 
lJ.JlW. 1111[! llWUWUJWUlWUfuWU tbwl[fihtmtl Ill hnq.wl[WU.Ibpnlj_ U)1wgwa t 4w
funy}1li (I): 

UzfuwmwlipwJ!lU OjlqWfif! pwql[wgwa t tiwmfiwiJ.1111 tuwnfiM19 (2). 
U)UlU1wlJ.wCi zw11d"mu hWllllllllllfl. h]lqpnzw11d"!1Ltig (3). funqnqw4w1l1fi gugm-
11.l1g (4) . 21111 q1wuw1tiu t11l[m pwl!bp]lg (IO) ltwfuiJ.wa uipwljum11I1 t11ltm ljnq
l.'il1g . Jm11wpwl1LJm11l1 mw111111mp3mun 150 L· 211wtum111tlwl[wzw11}1g (8), l[w
l}lm111l1g (9). ljwtungj1 j12tgmtil! uwhUwuwi.tiwl.Jnq hbuwl[pg (7): 
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!vwn(inq-tlilutlbgfi11I]_ tiwmfibp.[1 tPUhn]l \{pW fiutnWO bfi U)UlilllllWl[W
Jllti hbmwqam.j_: lfwmUhpl1 bpl[wpmpJmfig 60 uti t : '1-w fizwfiwl[mti t. up ljw-
111111 t wztuwmbt u]lfii_h 60 uti tunpntpjw(i titer: 

Uq11bqwm(i w2fuwmmti t hbmL.JWl ljbpUJ. uipwl[mn11wJ]lU wqpbqw
Ulf!. w2tuwmwfipwJ}1fi 011qwU[l l[wtungml pwpapwgpwo lfll6wl[mu, pwpa-
1uulimu t fu11wuwmf1 (6) itt1w . til1 UJWh ljwfiq wnfimti, utpbUwtJ.w11J! hMp.wtJ.
tliljwlJ.wti zw111.IJ1i_ml qn11a\1 t qfimu tiwmfiwl.[1111 fuwnfitim h qwfiqwq 112tg
Umu uh11ph: Y:wtunyJ! hbUwtiJ1U Uutnwa 1J1i11pmu (mpwl[mnpl1 UJfihtiwml1l[w
lJ.1uu wu}1qlih11J1 ti1111uw1 6fizuwfi qbUJPmti) fupwtiwui]l hwmwl.W Ul[wmuwup 
tmu11Umpptu11tgUnrt uwmUbp]l awJphpti pwgwltl! l[wqumu t 3-5 uu: '1-w 
ti2wfiwljmu t . 1111 wnwUg pbmnfiwU)wmqwb hwmwl.Wfi putJ.htm. UJU1Ulq11I]_ 
ummtit11f! quuw1wJ1 wupnq2 2tpm[l tuwnfimu m mtqwzwpctmti bfi: 

!,//. 16 - .'btipc!UJ1muy1J'wli U1bf/wUwun11J' Juwnlinf/ - funliwifwylin![ Jv(f>Ju - I 
lll<Jflb<pt1u1/1 l1/lfili1Jwuiftljwljwli uJuli1J'wli 
I t11u/11ny. 2 - 1Jwwlibp. J - hftlJ!ln2wpdfl;, 4 - funf/nq1uljw1pu gliymq, 5 -
./ib/1tlb6u11ug1/11q ijllc!iuqp, 6 - /upwtJ'wuilibpp UftpuWUJWUl /iulJlfUJntf/l[fl;lJbp/, {Jwpmyft 
f1 bliw111ufi. I( -· n11up1m1nl/w1tw2wp, .9 - ljwt/lntJfl, JO - PPP pwpbp: 

llqpbqwmti illlfullilllWfil!WJ]lfi q]lppmti ZW(lctl[lllti t lu(lWUWUl}l bpl[W
jllllj}.JWLlp h i.tintlwiJ wup11q2 qwUqtJ.wa(! mtuiwt.Pntumu wqpbqwm]l [!fipwg-
12)1G lnuljwnwl[ nup1mpJwtip. tinmwl[npwUJhu fuwnu]lz]l mpwuwqati ~wi.pnq: 
-:.1u1m1u1 uti?lU9J!I! UJbmp t l[wmwptJ.11 fupwuwm]l UJlllU OWJ}l]lg h WJllUJhu 
llLi!llll Gmlj_: 

ll1w11Ubp11 ljiuu lflfu{lhgUbtm muuwfiwl[. hpb UJhUll! zt funUwiJ.wgfiht. 

21•!1 h11upu u1bmJl t lflwltbt l[wtp.m11mtl (9): 

3.3. 7. <munwwguw6 mbIJwlfwuft ljwnmglfw(}pti nt hw2lfwpljp 

l 1b.limuhmumu!1 UJWUl!lWUUlUWfi q1111a11qmp3mfifibp[! Ub11bfiWJWgUbtl1l 
liL111uunulj11tj . hmtimuwgtiwfi mt11wuwumti UmJOUJbu wnw2w11l[tlmu t l[w
m11 gb1 1.2 u 1w.1Ump.1mu ptmnlih tu11wuwmutp (ul[. 17). npnUg U:I12uwUJwmb-
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~~~lWJn4. 4w111111wuw 2wpctqh1 hwuwll[wtnwutuwfi mpw4ui1111wJpCi wqi1h-

- Lihuuwhm umul1 U[Wtnpwumliwli wnw2wp4tlnri mhqwuwumu tupw
uw~Cih11!! 11wuwqn11qwet hli I111wp qmqwhhn: Cwpphpp pwliwljJ! L. hp4wpm
PJlll~]l ll]lll2hllll hmuw11 fiwtu U[hmp t hw2tlh12wpphpp {!liqhwlimp tni.wpnt-
pJmli11. i·'t 

L,ll = Q~/b11 1uh1i1 pu , 

1111mb1f Q~. -I! hmumuwguwli uhlj g!14u1 hwuw11 111.whwu2qnq :tit uhfi -
j~Ctbl1J1~11Plt qwCiqq~ci-u t ' m. b111u -Ii' lmtumuwguwfi tu11wuwmp l~JCin~~n~

L·_ 111u . 1,2u, h1i2 - Ii tupwuwmmu hmumuwgqnq umpum11wuip 2tpm}1 uti-
2l1li pw11611mpJmCit~ · h1i2 = 0,6U, p -Ii ' :t>tpuhumwgqwo qm1wIUJP. tummpJlltU!! 
\!Um ubp l}lnp6bpl1' p = 0,6 - 0,7m/u3

: • 
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Iu11wuwm\1 hl.jw11mpJmCi1f liu 111.tmp t J!liuipbt uibqwuwup nbij1t:t>wJP.fi 
m mwpw1'lpwJl1fi 111.w.1uwCilibppg htlibtntl: UJq qbUJ.DmU tupwuwmfibpp pw-

liw4tf 
n"'= Lh/ ltu = Q.1/ b111uh111Pll'J : 
lf:bliuwhnu.lmull UJ.WU1}1WUU1UWU mbqwuwup {!fil}hwfimp UwljbpbUl! 

n1m2bLm hwuw11 umwgqht t hhmliJWlPWfiwc.'i\4!. 
sh = l"'[b1itulll'-> + buu/Iltu + l)) + 2a(ltu + bllh + bi.h) + (bub + bt;t,)[n1ubhju + 

+b11Ul(n1u + l)], 
nptnb1f b

0
Ul -Ci tu11wuwmlibpl1 up2liwU[WU1P (wliqwmqqWUJ.Ulhfibpp) lWJfim-

~JmCiG t . b
0

,
4

"" 0,5 u, a - G' ljnqwjpli wCignn1fit11P tWJlintpjmfiJ!, a = 0,8 u, buh 
-u· tu11wuwmut11l1 ummp}1 h11w111.w11w4P. tp4wpntpJmfi(!, buh = 4 u, bi.h - G' 
}u11wummlibp!1g twl1 h11wU[wpwljp bpljwpntpJntUJ!, bth = 3 u: 

.1.3.8. :bliplififimwglfwu qmfUJJ/Pft l}m]uwIJpnllif! hmlfmuwglfwti 
mbl]wlfwu L hwljwuwpw1wl/1 J}WJlUDlUf! ju]lwlfwwtibpnzlf 

:ht11ubfimwgqwet qnliw11Pl! umlnpwpwp l}lntuwqpmu bli lm1umuwg-
1huli mb11wuwu. lqwlimu. hbmn upwjli qwpumu hmumuwguwG: ')-w w2tuw
u1wunu11 cin11etl!littwg t . 11111! GqwqwqmJliP hwuglibtnt. llli!UJ.bu fiwli ~bpubfi
Uiwylj_wD qnuw11P\1 tuqb1n1UJ: ppqmpJmfifi m qwqbp(! hb.nwgfibtm hwuw11 
wnw2wp4mu bGp tu.111 wubfil! 4wuiwpt1 :t>t11ubfimwguwfi mbqwuwumu· nu1-
qtuql1 }upwuwmmu. wupnq9 !pbpubfiunuguwfi nfipwgpmu. l}l}upbguwfi h tun-

Gtuqlugtl.wli dwuwliwl.j : 
:hb11ubfimwglj_tuet qnuwrwl! l}lntuw1111htm 1.i lmtumuwguwfi uibqwuw-

umu qw1rntLm luuuwp wnw2wpqqmu t oquiwqn11etbt uipwqmnpp wn2Lntu 
l.jwtulJ.wet zb11 htlt!!' SC-2 (lilj . 18): UJqtajmp 2 bpbl}lwJpli pwp&P.i wpuiwqpqmu 
t . uwqwjfi ~wl}lut11fi Jlt 4w11mgqwO'p(! !hfi hwuWUJ.WUlWU}uWUlllU Ubp UJ.W
htuli9liht1l1li . muml1 wfih11wdt2m t WJU qbpwljwnmgbi: Cllwmpwump :t>tp
t'ililiu1tuqlj_wO q111iw11J!l! zh11bl}lwJl1li pwpc.'ilJ.intl 111.tmp t mbflwl}lnfubt hmum
uwguwli mtqwuwu L. tupwuwml1 bpljw11mp1wup wuuip6wfiwpwp qwputr 
IJ]i UlU lij1 zb11hl}l tglit1mg hbmn wfihpwdt2m t hw11pbgfibt h qbpwetbt 111.w-

hmli9lJ.m11twummpJwli 2t11ml1: . 
~w11pbgutuli qnp0-101mpJmfi]! qwmw11t1m hwuw11 wnw2wpl}qmu t 2t-

11hq1}1 Ulllllj bnwqgbt qwhwliwq (4): Cllwhwli2q11IJ. hwumntf}JWU (h2) 2tpm 
61.imlj_n]lhjut ltWUWll WC}llbqWUlJ! 2wpd4_ntU t ljntJUlhpp 4.PWJllq, p£bg(imU zb
pbtltJ! hwUlw\.j\1g h, pwpapmpJwfi 4.Pw (qw wtqwhnqmu t l}wpqwqnpp~ hb
liw11tuli11 1.. , hbtn 2~pdqh1nq . qwhwfiwljnq 6L.wqnpn1u 111.whwfi2qnq hwuuuu-

pJwli zh11m ): 
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. ; 
ulj. 18. Clipblf1w.1flli SC-2 wqpbqwwft uft1b1Jwti. 1-zbpbl/1, 2-hftlJPntJ[WU, 3-wp;uljwn{I. 
4-htu[lpliglinfJ lftuhwu. S-ftmpqmpnpq tJiuljliplmtjp. 6-hwppbgqwtJ cJ'wljbptm1.1p. ?-Jupw
u·wwubp/1 tJ'f1p£iw11ffUW. /:(-/Ullllj, 9-umpuwpww; 

3.3.9- l5I]nmj1 lfwfipwgnufp L. :}/Jptflifimwgl/wb qntfllllJP/1 
2 /Jp mft lfpw ljmnuffi m juwn lint tip 

4-}nnw$ll}l6 tp}1 WllllJlllfil!fih}lpg bt Ubl_lltl. fiU{WtnwqwhwpUWp t '.i>htl
UbCitnwgtJ.wa qnuw1wl1 htm juwnfibt 20-30% a11nm. llJlf! uwupwgfib1m hw
um11 oqtnwqnpotJ.mu t ti.q.Y.-30~ uhpbfiwfi: Iupwuwmfib)l..lnU uwupwgtlwo 
oqnml1 :t>bpuhumwgt{wo qnUW11.PP 2t11mp qpw 4tnt1m hwuwp I}WilllJWL 
ll!bmp t oqmwqnpobt fl.UU-5lJ qwu 4:Sfil'- 10lJ mpw~mnpwJpu qbpwpw2-
lul1ni: .'.hb!lubGmwgtJ.wo qnUW11.Pl! h aqntnJ! fupwuwmmu tipwp juwnfih1m h 
JunliwtlmJ)JlllUJ! 70-80%-11 uwhUwuCibpmu UJ.whtLm hwuwp UJ.hmp t oqmw
qn11b"b1 u~ . 16-mu m11qwa juwnfinq-junfiwl}wgfillJl utpbfiwu: 

3.3.10. flfll]/Jpft lDOIJWl/m]umlf[! L l/llmttfp 
umpumpwmft lfpw 

libGuwhntumul1 UJ.WmJlwumuwfi mb11wuwumu w2tuwmwfiput11l! 
ll!bmp t J.iwquwJ.ibputbt WJUutbu. np up 4I1TJ.lipg' wnw2tifi tu11wuwm}1g ll!WU1-
11wumI1 J.ibuuwlm1umuJ! mh11wtlin)ut1mg htmn. uqu@ :titpubumwglfwb" qnu
wrtpJ1 11w1mmun. 01111mt1 $nmuCi m juwnfimli{! h Ciwtuwutwmpwummu[! hw-
11Lwu (bpJ.ipn1111) Ju11wuwml1g llJU}hJlI! mhr}wtllntuh1m hwuwp: liJfimhbmh, 
t11J.ipn1111 Ju11wuwml1g llJU}bpJ! mbqwi.pntut1mg htum. UJ.bmp t hwtJ.wpb1 qbfi
uwhnu.imuJ.!. 11wmw114bl Ju11wuwITTI! h fiwtuwUiwm11wumhL bp1111Jll} tupwuw
tnl1g n1u1btlJ! mb11wtlin)ub1m hwuwp. WJfimhbmh 2npJ111llllP9. t11p.1111Il'I! · hl1Ciqb-
1mJ11ll1g' lllllJlll[UlJ! h WJl}ll!bU qbUuwhmumuI1 wpmw111uupjwCi wzjuwtnwCip
ub]lJ! J.imquwJ.ib111.4bl hwpwhnu hr}wuw4n1.J lil1fi2h tJ.b112tifi tupwuwmn: liJll l!U
!fWgpmti wnw2pfi tupwuwmnui wJlllbfi wt{wpmtJ.mu t hmumuwguwfi uum
gbu[l L. htpJ)wqwCimpJwup tu11wuwmfihpl1 fiwtuwUJ.wmpwumuwu m n11I}t11l1 
tnb11wtiintuuwCi g}i4LJ1 J.ip4fitlmli t : OJlllbpti mb11w1.PntumpJntUJ! hw11uwp t 
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J.ituUlWJlhl wnwtjHUlJWU h bpbl}nJWU chuubppCi , 11wCip np tupUUl qqWjntCi bfi 
tUtibqwlJti 6wnwqwJPuby1]1 ul}wmuwup: U4mM. wnn112 n1ll}bpCi wfiup2wutbu 
umGmu bfi umpum11wm}1 ut2. pmJl. <dmquwb"» 4wu hbnm mbajlg pbptlwb"
Llbpfi 1111bfig wJ.imM q1111mufibmpJmfifi uljumu bCi 2-3 op mzwgmuntl: 

:hli11ubCitnwgtJ.wb" qnuwllJ!p uzwljuwu tJ.bp2mu. bpp npqbp[! hwufimu 
bCi 30-35 uu. utbmp t 4wmwpb1 wCi2wmuwCi wnw2pu $ntll!: 'l-pw hwuwp 
ll!hU1V t tJ.t11gfit1 5-6 uu hwutnntpJWUp umpumpwmp tlbppfi zbpmn. npp Uh2 
111u1hPJ! J.iwqumu bfi 60-80% h mt11wi.flntuti: IlJlllbpp wfi2wmuwfi tpqpnpq 
t)mqmu. tlhJlQ[lWb" zbpU1]1 i.flnjuwpbfi ll!bIDp t igfibt Ciwfuopnp U{WIDpWUID
tjwa umpum11wtnJ!. 111111 7- 10 011 hbmn. n1ll}tpp hbm upwupfi, 11wp6Jw1 utbmp 
~ U1h11wttinJubt umpuU111wml1 Gn11 qwCiqtlwb"p qpw (npqbp)} J.iwqumu bCi qwli
qt]1ual1 20-30%-1!): UG2wmuwu t111mJUl 1.Pntll! I1pwqnp<TIJ.mu t fimJU hw2np.-

11tuJ.iwGm flJWUp : 

9 7 6 

?1lJ. 19. <:nHJmuwgtJ"tuti wbqwrJ'wunuJ' npqbpftu wbqwifm/unq wqpbqwwfl ljftli/i/Jwtnft

£1w£1wfi ufti/;1Ji11li. 
I 11111111{/wnp. 2 - lttuftmg. J -zppwfiwlj. 4-dtuUJwf/liuw;ftO l/lnfl1wT}fl/1;. 5-qwtiwlj. 6-fl1pw-
1/w 111/1 u'f1pUtull/lllUI , 7-qbUuwhnuJ'mu. /j-pwpdpwgqw tJ npqlipft zbpw. 9-hft'lflnzwpdf11. 

f(} .. /f lllff/J(JIU5Jfinq onq: 

f11111t11J1 mh1lw$1jumpJntfi[! untlnpwpwp l}WUlWJlilLU bu 6bnpp t11w
G114: 'ltu wzJuwmwtnwp m b"wfi11 qnpb"n11mpJmfi t. np)} ubpbCiwjwgfibtm hw
uwp wnw2wp4mu hCip liq. 19-mu CitpqwJwgl}wo wztuwmwfipwJpfi opqwCil!: 
liJLl J.iwtutlwa t mpwqmn1iti htmhwuwumu: f!wqqwgwb" t ubqubfimwtlnp 
tWJGwl)[1 11wGwJ.it1g (5). nJlllhpp hwtlwpuwfi jupwuwmp tWJfintpJWUp' wump
owGwpmp pbpqmf UJ.illlllUlWqWJpfi chuUJ.WtlbUWJlJfi $nfuwqpp2_l"t9 (4): liJq-
14bu hCin Gm)utuU1but1. ni1ll!tuq11 nJll}bJllifi hwtlwpt1mg m hwphwCi jupwuwm 
tnb11tutj111J:uh1mg htmn. qnub. pul -nJl l wt.Pntl umpumpwmp uw4bpbupu nJlllh-
111• t}lntJ.bLl hwtJ.wuw1nu~wi.p : lwjuwqfl qwfiwqfi wztuwmmu t mpwqumpp 
h[!lhuG mch1tl. lm4 ctwu1mt{bUwJJ1U i.pntuwrnitim' h}ll}J1Il2wpctti2ntl. (9): 'l-wfiw-
41! l.t t}rnjuLUllJl!l~ l! unLlunuctl}wo bfi J!Ciqhwump 2112wCiwlt}lfi (3): t.ltp2pfiu 
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qwtmtwa t ui11Ul4uin1tli h}n111wtJ.t.Ji4w4.wfi 4.wtungpg (2): <l>ntuwqp)lzl! llJUlm
uiw4wJ}1ti tlt112Ciwuwumu Ciuuiwa t mwunq !lUpmljp qpw. puq uljqpuwuw
unur mwptlmr <J>ntuw1wl1tl1 tnUlCinrt' pbnt1wtJ.nptJ.wa 6Jntll1! llJWnqwO- t l111bt1g 
wnwGgufitp}1 tll•lll wqlllut liumwa q1llll1pqub1iti tllJlll: 

fitlllbJl}lli UJbtlllltPlltunq lll2luWUlllll11JU1Jllfi O]lqlllli{! qnpamU t hbtnh.Jllll 
qtqm1. m11lllljmnplllJl1li lllqptqmmJ! tu11wuwuip qpw lllztuwuiwt1plllJ}lli $N? 
1!G1pnGb1mg hbuin. hlnumqwtungt1 lllzjuwuillll11JWJl1Ci 011qwliu p2bgt1mu t 
llJWUlJlWUU* qbliuwlmulmu)l UUlqbpbul1 tll1w' Wjl1hwzqntJ..11)1 qpw ub2 !lWf[
tU1 5. 10 qlllt.i 15 uu . WJupligli. gwuljwgwa tunpntfJWUp. WJlillJbu. np qtliulll
luuumut1 tJ.b11L.l1 UlllUlllU qmlitlru1 n111lbpl1 zhpwn 1wJt1wqp qwt1wqJ.! tJ.bpgt1l1 I111 
tllJw m uwuimg!1 ctwUJwtJ.bliwJltli l}1.ntuwqppipli: UzJ:uwtnlllUlJWJpt1 opqwG}1 
I12bguUlG zwt.P.J! liwJ:uwUJbU llJbtng t qw11qllltJ.1111b1 uipwljmnpll 2112llllilllq}l 
hbm J:umi ut1wgtJ.wa hhGwljlib11)1 tll1w' llJUlllltnWqWJllli wnwugp!ibplt oqCim
~JlllUp : 

vqlll11wq11tJ.wa bqwCiwqntJ. 11pi1bpJ.1G umpuui11wm mhqlllt.PnJ:uhtntg hb
um . wlihtH.udhzui t 6bnpl1 qn110)1p!ih1mtl (b11wu . i.p.ngju. plllh L. WJtli) qb.Ciuw
lm11fotu}1 htm J:uwnGqwa 11ru1bp)1 hwuwmbq qwuqqlllGI! mbIJ.WZlll!Id-bt L. hlll
qwuwJlWl.wt.P. i.pnbt UlllpUUlllWUJ)l UWqbpbup(i: liJll qn11CTilf[lll!lJWt1 }111wqw
(iwgnuiJ.! UJWt•q t. hwuw11wlj L. lli lllztuwuiwmlll)l: 

3.3. I 1. <nufnwwgl[I1IJ u.nzpuwpww]l 
l/J.Jupbgnufp l.t. junliwl[wgnufp 

fltumuliwut111tJ.bt L. ozuitJ.hL bu hmumuwgtJ.m1 umpum11wuip t.PJ:u11tg
uwG L. J:un!iwtJ.wguwG qn11am1m!lJlllGfibp!i m nbctpulih11g: 

<Dn116 b111! gmJg b!i uitlht. np 4. h!iuwlununmp !lUP hpJ! 6 bnpp qn11at1p!ib-
1mtJ. tliJ:u11bg!itpu m tunGwt(wg!ibtm qtuwmu hwqwulllpwzwtli ib!i umwg
tJ.mu : Uhw !lb 11!il_m 111111hPJ.! qmuilllljt(mU: b!i ppbug hwuwp fiUJlllumwtJ.nti mb-
11wuwub1miu L. wupm12 uwqtpbum.l Ul}lllJllllillltltm zb!i qnpamu, !itJ.wqmu t 
1111wtig h!illlpwtJ.n11 wpuiw1un1I1lll4llllim!lJntliJ!: <!.buiL.wpwp. t.PnJ:u11bguwG m 
J:unliwtJ. wguwti q1111011I1ntll Jm!i!i bpl1 qwmlll pU:w!i hw tllllUWJlWi wipmp Jmfiu 
lUllJWlUlqbpn hWUWJl Wlllll2WJlqtJ.mu t Ullll t.ibpb!iw (Cilj. 20): lijG mbqw1111-
tJ.mU t m11wquin11I1 hbuiL.wuwumu L. hlnlllllltltl1qwqwfi qwjungntJ. qwpbtl1 t 
}12bgGb1 lllztuwwwGpwJI1G m Plllt16plllgCiht t.Pntulll1}Pwljw!i q)lpphpl1: <l>J:u11hg
uw!i qn11011qmpJntGGbpg qwmlllpbpn lnuuw11 pfiqhw!inq1 wnwugpll qpw uh
pbGwG mGl1 wqwm !iumllla Ulllm!iwqnp wzjuwmwfipw3l1!i opqw!i L. umpum-
11wuil1 UWqb11hul1!i 2llll11! hllllJ.UlulllpWzWtP PlllZJ:uill1 turu1nqwljlllg!igmqwjpU 
hlllliqmrn 17/: <I>J:upbg!irn1 wzjuwuillllilJlllJpli opqwlij1 wnwfigpl1 hpljm OU1Jpb-
11l1!i qG11l1qwJI1!i wnwGgpwqwLfibtmtl !iumlllb b!i lllllllll hbm J:umt upwgtJ.lll0-
011Ul4.Gb11. 111mlig tJ.11w quiGqmu bG ntp zw1utwqwfi tlmbn!ibp. puq 11Pllllig tll1w · 
}1J1w11!1g I 00 uu hbmuqn11m!lJWUp w!izwpct !iumwa 12 hwui 350 uu b11qwpiu-
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pJLUUp U:wm!ibp (6): .f!Ulfip np umbnutpfi oqlllqlibpll tllJw UUUllllcJ h!i lllqWUl. 

111uuiI1 n~ wztuwuilllfiplllJ)lfi 11l1ppmu ulllmlibpl! qllltutlmu bt1 mqqwdpq Cibp
pu. npmb111n1w!ig zw11ctuwu wqwuimp3mt1[l uwhtiw!iwipwqmu bt1 wnlllfiggp 
ltbUl tumt Uj1lllgwa lllllllWllJWhlibpl!: opp utpbt1wqlllpfi wqpbqlllUl[! tupwuw
Lilll tJ.I1w pwp611wgfib1mg hhmn. htiiwwtltJ!lJ.wqwu qllljungntl (3) wzjulllmlllfi
pw.1l1li 011qlllfili t12bgt1mu t wnpumpwml1 tJ.I1w. WllJlll uUlhUWUllltPllllt zwP.ctm
ornj uwmfibpJ! tunpllltimu b!i umpumpwui}l. uh2: liJumhbmh, wqpbqwtn(! 
Jlu11cttJ.b111tJ. lllillll2 uu11nfib111! hlllt1aj1llJbtntl umpumpwmp zbpmp qpulllqpnt
pJtUtiJ!. uui1114mu b!i. 1111 wztuwmlllfipwJpli opqllll1fl hw11wpbpwqwu UJuiuiw
lpuli zw11ctmu qwuiwp!1 umpuuiplllm)l qlllfiqtJ.UlO-}l. fiqlllmuwup : 

llmutigpl1 tl11w tumt uib11w1wt(Ulo llllllllllllJWhbp.g (9) umiillJmU b!i . n11 
li1umlibpfi (6) m1111w6!1q uuiubu umpumpwmp U:b2 . qlllCiqtJ.wcrpfi npnz w!i-
4.11uli mw4 h11bli 11tUJ11 hbui L. l111wqwCilllgfibli t.PJ:upbgU:wt1 (qw!iqqlllcJll ub2 
Ol!lUUljlUlUli) (i11!10111llllf!Jllllitr 

Lw.1limpJwUp mb11wq11t(Ula 3/4 IlJlllJUUlfing J:unqnqwljp (7) lllligphppg 
t.Ptu11bguwti t!lipwgpmu 2IllPJ.! hwt(lllUlll}lllll_llltP. pwpllllJ. zppbpnq pwipqnui t 
t.Ptu11bgtJ.wa qw!iqt(w0-11 tl11w: UJI} lillJlllU1WlJ.ntl mpwlJ.mnpp bp.qm ljnqunui 
mb11rn1n1tJ.wo bfi 21111 plllph11 (I): 

3.3.12. Umpumpwm]l ((J/ip]l} UJWU1pwuU111nfp l.t. ljmnzlfp 
fJllflOmJ plfpbpft l/JIW 

ll1u1b11[1 htuU:w11 qhptf umpuuipwmg. hwuwpt(mu t llJWmpwum. bpb 
:)it11ubliunuqqwa qnlllllt1Pl1 hbui julllnliqwo t hwuwllJlllUllllUjulll!i pllluwljm
f'Jtuup llwli11wqt\wa aqnm: liJil qnpCTilIJ.lllfJntUI! plllt(wljwlipu wzjulllUllllUllllp 
t L UbJ2bliw,1tugLjmo l t: UbCl pwGwqnt!lJWUp qbp ll\lllUljlWUUlbt.Jlu wGhpwcttz-
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lillllf).JlllU t wmu2!imtl WJJl. wztuwmw(ip(ibpmtl (!U1],qp4bt qqwtJi wzfuwmnri 
6tn12 . n1111 mfimhutuUJ.bu dhnfiuuu ~t : 'l-11w!i12 tw4wfi UJ.Wmnwnfibri tcL np 
hwowtu dqdqmU bfi ljhp)l UJ.WlilflWUWUWU wzfuwmWfiI?Uhfll!· f1U4 ITTuUWUW-
4J1fi n1u1t11J1u L ljhpw4pbtm hhmL.wfipnq IJ.mpmlJ. p2fimtl t llflWUg wpmwqpn-
11w4wfimpJlllfi(! L. hwnwtu tlbb"wfinttl CiwL. pwCiw4wlJ.wCi IJ.npmum(!: 

fl,1_ UJW4wu wztuwmwmwp qnpotllllllPJlllU t UJWW}lwump IJ.bpp l}mm
U(! qn1101111 ptlpt11P 4.J1w . 11111! fimJfiUJhu uhphfiwJgqwo lt L. qwmwpmtl tfi 
6hnpt1 mctml. m cp111bpI?fihpnq: 

li:b11}1 (umpumpwmp) UJ.Wl.llpwummufi wCiuI12wUJhu npqhplt qnpblll1m
p_1w(i ptlpt11I1 qpw hfiw11wqnp zt. npqhfll! 4tlfiwuqhCi: fltumfl, WJU Ujhl.Ilp t 
uiw1.1111wumht mhqwtlwuJ1 hqp)lfi lJ.wtl wfitlp2wuihu qnuwrwJ1 l>hptlbfimwg
tlwfi mb11wtlwumu : Ub11 4w11bppnq, tlh112pfi mwppbpwl.m mCimtuwUJ.bu wqh
ll1 w1u11mfiwtlhm t , t11p umpumpwml! uiwmpwumqmtl t wfitlp2wUJ.bu l>h11-
tlbfimwytlwb qntlw1wl1 fupwtlwmmtl: <_wtlwCitlwfi wnw2wplJ.mpJwfi $11116 
w11lit hu12 uiuL. UJmu UJ.Wpwqpw:pfit1nntl:Oqmqtintl wnw2wplJ.qwb mhfuunp1-
qJ1tuuh11J1g . l!Ul.ll!ltlw(} Ill qh112Uw4wfi tlzwlJ.tlw(i b(ipwljw tlbpbfiwUWJlI?Wqn
pmtllib11J1g . UUJ.wmw4whwpuwp blip qmUmtl wnw2wplJ.ht hhmL.1w1 bqwfiw-
41!· l>h11uhtimwgtlwu cp111a-i!fipwgfi wqw1untimg L. w!iup2wuibu fup~tlwmmtl 
pptjmpJmfifi m qwqb11I1 UJ.WJlntfiwlJ.ntpJntfil! ,1_wipwqnpb1mg hhmn. l>b11tlbU
mtu.g tjwb qntlwqpl1 tll1w hwqwuw11w,1_wt.fl igfiht uiwhwfi2tlnr1 QwfiwlJ.mpJwfi 
tiLUlipwgtjwo m111m L. a4. 16-mtl wnw2wplJ.qnq tuwn(iilll -lf1.tupbgun11-funfiw
tl.wg um1 wqpbqwumi.[ tuwnlibt Ill qwpdfiht hwtlwuhn umpumpwm: <f>ntuwri
pb1 4hliuwhmtlmul1 mb11wuwu L. fi4. 18-mu wnw2w111J.qnq zb11bt.flwJJ1fi wqpb
qwUJmj hwtlwuw11w,1_wt.fl t.flnbt n1Ulhp)l qn11bnqntpjwU ptlph11'1 4.J1w : 

3.3. 1 J. lLlifiuwhnufntuft hwt/wpnufp L tjJnfuwIJpnl tip 

4.buuwhmtlntul! tu11wtlwmfihp)lg hwtlwnhtnt L. lJ.n1Jmwqnpbtm wztuw-
1.11wupub11J1 4wmwptlwfi wnw2wp4l.Jnq ututtlwfi gmJg t mptlwb filJ. . 17-mtl: 

. Ujli ]1pwljwuwgqmtl t qbpw4wnmgqwb zbpbt.flwJpU pwp6i1,1_nq (8), hbtnhJWl 
4hpt4 . 111111t11J1fi mt11wt.flntut1mg hhum, SC-2 zbpbt.flwJpU pw11&]1H! lJ.bfiuw
lmrumut1 tunwu&J1fi pwctI1Ufibp(! ht11pwlJ.wfimp1wup tupwtlwm)lg (11) hpmu. 
hwumu L. 4m1ml1 (7) t. tlb11womtl: liJUmhhmL.. lJ.wtuqwb oqmwcp1pbtlwfi 
u1w.11huti!ibpl1g . 4m1mwitn11qwb 4 hfiuwhmtlmufi wau112wuibu qmfuwqpqmu 
t 11wzm (n11UJ.bu 011qwUwljwfi UJ.WpwpmwUJmp oqmwq1111bhtm hwuw11) ljwtl 
lunfiwqwqp4tlwfi hpwUJ.w11w4, npmhq fu11Ciw4mpJmCi(i )12tgut1mg hbmn 
UJ.hmn. ~ mbuw4wtln11bt. WJU)lfipfi ' hwm)llJ.wtJ.n11bt (qpwfinqwgfiht) L. ipnfuw11-
11b1 uiwhbumwtln11tlwCi : 

4.hliuwhmtlm un hpwll}wpw4mu UJ.blllp t tunCiwqwqplJ.h1 puwlJ.wCi 
t11wuw4nf w11L.p tfib11ql1wJnq: UJCi h11wUJ.w11wlJ.mtl UJ.htnp t t.flnb1 tll1Ci~L. 30 
uu 2t11Vlntl . 4wtutJwo titl1tlwJw4wa UJ.WJtlwfifibppg. opp up J:iwU)l wfiqwtl 
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[uwnliti. tll•fiih tun!iwqntpJmfi(i P.2fill UIWhwCi2tl.IlIJ. lwlfl)l (umlJ.nup): li:tCiuw
!lmumug fuwnUbpn hwtlwp UUJ.wmw4whwptlwp t oqmwcp1pbht CilJ.. 16-mu 
1unw2w111J.t1mt fuwnfimt-t.flfuphgfinq-funCiw'1_wgCiilIJ. wqphqwmf!: 

J.J.14. lLliliuwhnulmuft wliuwljwt/npnufp l.t 
UJWhliuwwt/npn1tfp 

li:hCiuwhmtlntul! mhuw4wqnpbtm hwtlw11 wnw2w11ljmtl bfip oqmw
qn11bht t.lb11 4m1ul1g uzwlJ.tlwb pn1npmU1fi Cin11 mhqw4w1wU12' SS-5 . np)l IJ.w
n11gtjwilpwJI1u ufuhuwli m11tlwb t CilJ.. 21-mtl: 

?, //. 2 f. l.j!J(j:whn11Ji1w wliutuf/tul/npnq SS-5 111/iqw(/ul}tuOpfi l/tunmglfwtT&pwjftti uft1/J-
1fwli. . 
J. u1wpqlip. 2-/ ppwliwq. J -pmlil/li{ltull1tul/fi 1J"wq. 4-tJiuTJlip. 5-pft111/JpObp. 6-riwtJpwg1J'1uli 
pmliltlifl. 1-FliJJ t/111/illUf{p/i.>. i(. (Ji111. 9-[! li!J11LlitJ"wO pmOqlip: 

Sb11w4wJWUJ11! pwqlJ.wgwb t IJ.hCiuwhmumu1~ pwp6ru1 lflnfuw11pl1L119 
(7). umfi11wgtiwfi pmCilJ.b11l1g (6). pl1lllhpfib11I19 (5). hwUwUJ.wmwufuwCi ,1_w$ul1 
wugph1mtl uw11t11l1g (4) , 2112wUwlJ.l1g (2): 

SbqwlJ.WJWCip(i wztuwmmtl t hbtnhJWL lJ.hpUJ.. pnqqnqhpf! fiwfuopnp 
Ujl:imn t pwu11l1 IJ.bfiuwhmumup ljnljtn)}. uwfipwgfi}1 Ill tlwmmglt mtmµlJ.wtln
]lllll mb11wlJ.wJwCipJ1ti : b111J.nt pwCitln11. bp4m lJ.nqu}19 pwhb1mtl lJ.hfiuwhmtlm
UJl n1tm12 t tlwmmgbti pw116l1,1_-$nfuw11pl12J1 (7) pmCilJ. bp!1U (9): vpwCip UJ.bmp 
1: l1n2mt111! pwht1mtl huwpwqn11)1Ci iWtP tlwupwgCibfi. ltu4 funznpCibpp' hh
mu4 lih!i : <!.bmwqwJmU WJil qn11ITTiqmpJlllfifibpl! L.u lJ.tlhptfiWJwgqbCi: 

nw116 Pi · tlintuw1111ltil! 4 hfiuwhntUlllUI! 19Cim tl t tlwCi11wgfin'l_ pmfilJ. bpl1 
(6) Uh2. ll!ll.Ilbq tthlJ.U1IlW2Wfldpi11tl UJ.WUlWlJ.WU zwpctuwfi Ub2 1]1ltlilIJ. pputhp
fib[IU I111bug hbppl1fi tlwfi11wgfimtl tu qwCiqqwbJ!. 4nzm wnwplJ.wCihpf! 2UJ.P
Vlbpn[ q11qrn: '-lhpL.l1 uw1rn 4-5 uu-)lg t.flnpp tlwufi]llJ.fihpi!' nnnntl ntflwplJ.mu t 
hb1.11 ' pLUpaj1 ~ lflnlutuJlpl1il1 (7) l!CitµufitlwCi pmfilJ.bp: .:.wtlwUJ.wmwufuwU iWtP-
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uI1 uw11t1mt[ wCigCihtmg hhmn hwmI1lJ.wCiuwCi qwCiql[wb-f!, {!UUl .'j>pwlJ.gpwfih-
1111. L4hm11 t LQCiht l.ljWillJ.hIIP (1) uh£ L. nu1wplJ.hL UjWhhumwl[npuwG: 

Y.bCiuwhmumup 1.1jwhhumwl[npn1ul! l.ljWtnwutuwfiwmm qnpa t: Uz
fiwfil! 1.1jwm11wuml[wa lJ.bGuwhmumufi Wfil.ljWJUWG Ujhmp t UJWhhmnwl[npht' 
hw£n1111 mwpl[w qwpGwfiG oqmwqnpahtm hwuwp: Cwm tnfiLnhumpJmfifih-
1mtu mq11wltl1 UJwmpwum11 lJ.hCiuwhmumuJ! f)nqfimu hfi pphfig mhr[mu qwu 
ltmJLnwl[n111uu mtqwuwup hqppfi: bplJ.m qhuwmu tt uluwt t: UCi&pL.W£PhPl!· 
&Jwfi hwtngp)1 £PhllJ! nqnqmu. tlJ.wfimu m hhnwgfimu hfi uufiqwpwp fiJnrph
!llt fi2wfiwlJ.wL11 UWllJ!: U]iwdwuwfiwlJ.. pwg hplJ.liplJ. tnwlJ. ufiw1m qhl.ljl!nlli 
w11L.I1 c'iwnwqlllJf>Gh11t1 Gb11qi1110ntpJwfi mwlJ. ufifiqwpwp fiJntphpp PWJPWJ
t[mtl bfi: 

Q.j1mwtfln11a h11J1 w1uumGpfih1111 l{ltwJmu llG. np Ci1.1jwmwlJ.whw11uw11 t 
lJ.hliuwlunumul! LQCiht "l.ljlltPtPPthfiWJpfi "l.ljWJtlJ.hJt]l tlh£ [, 1.l!Whht php[, mualJ.b
Jlll mwlJ.. Imlt hfiwpwl[n11mpJwfi qhl.ljl!mu· tflwlJ. . hhpawpwpb (2p.'J>hi1t) UJW
mhJlnl[ 2tGpb11mu. n11mtq 4wpbtll t 1.l!Whbt CiwL. lJ.nLJmh1ml[ : 

3.4. '-ltfiuwhnuimup wpmwqpntpJwfi UJWpqwqntJfi mblufintnqpw 
:t>tpuhpwlJ.wli mfimhumpJntfifihpp hwuwp 

Y.bliuwhmumulJ. w11mw111unpJwfi WJn bqwGwlJ.t1 hwubuwmwpw(l 
l.ljUIJlq t. uba l.J.Wl.l!lttnwt fih}llllllllllfihp l}l UjWhWCi£ntU, 2WhWQJl}H}wlJ.°wG Ill 

w2juwLnwfipwj)tfi awjuumufibp(l qmp11 hfi, wpmwqpru1wlJ.wli1UIJJ11Lfit!' uba: 
Q.uuweyl1 .'J>h11ubfimwguwfi hwuwp wnw£wplJ.l[mu t 2wm l.ljW}tq lj_w

nmgl[wapnl[ qnuwqpwupw11 (CilJ.. 22): UJfi pwqlJ.wgwa t bphp pwdwliumCip
fib11)1g . n1mfip mfi hCi ummplJ. (I) L. htplJ. (2) php hwppwlJ.Cibp: Cum niimu pw
dwuumupGhpJt pwfiwlJ.l! L. lWl}l.uhp(l lJ.wjul[wa tn u2wlJ.lJ.Dll QitUWJJPP pwfiw
lj_)1g L. ozwlj_uwfi mhilf[m1J.1mfi)1g. 

- vq - Q" ,, .< Qq nµvµ ---- 'iwu v = - -
2 2p P 2p n ' 

q q p 

llJlLnhlf Vq -G mw11l[w j!Cipwgpmu u2wlJ.l{llf[ qi1uweyp awl{wtfi t. Qq -Ii' qwfiq

l[wau. P4 - Ci 'qi1uw1lJ!J1 jummpJmfin. nr -Ci' pwdwfiumGpGbpl1 pwfiw411. vP -Ii· 
uhlJ. pwdwfiumfip)l awl[wur Qq -Ii pwdwfil[wa t 2-}l, llJllll[hbmL. qnuwqp(l 
.'j>hpubfiLnwgl[mu t umn 6 wuumu: 

ti. lb Jfi (1~+1b)lqbp J 
]l 1 Jlf) 1 v µ = - - 2-- u . nptnbtf l~ L. lh - (j hWUW1.1!WU1WUluw-

Ciwpw11 pwdwfiumfipp l[hpL.)1 uwu}t L. hwmwlJ.Jt bplJ.wpmpJmfifihpfi bfi . h
4
-fi ' 

cp1ULU1lJ'~upw11I1 pw11&1~mpJmG11 . bp -fi' pwdwfiumfipl1 JWJfintpJntfi(!: Unl[nitw
pwp, h,1- 1,5-2 u. )1u4 tlJntU 1Wtliubp(l 1.l!hLnp t (lfim11ht mhqwfipp hfiwpwl[n
lllllIJJlllfifib11l1g htfihp1l[: 
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'lAf. 22. q.mfw17pw1Jpwf1f1 ~wnmglfwapwJft(j u/11/JtJiu(i: 

lJUlll]lWJltli 2!1£WU}l ultqpmu quuwey]! lJ.mmwlJ.mu hfi WOW£pG pw
ULUfiUmfipl1 tJ.h112Gwuwul1g ulJ.uwa u}1CilL. ulJ.qpCiwUWU(l. hbtnll ' hb11pwlJ.wCim
IJJWUp h11lJ.1m1lf[ m t11pn1u1 pwdwfiumupfihpp l[hp£Gwuwuhp'1g ulJ.uwa: 5-6 
wu)m hhtnll WDU1£)lfi pwdwfiumfipJt lj_hp£fiWuWupg wuhfiwhfiwgwa (.'j>hp
uhlimwgl[wa) qnow1lJ'I! mh11wtti11J:wnu hfi lJ.bCiuwhmumnl1 wpmwqpwuwu. 
hlimn t11lJ.1m1uiJ1 m hh11pwlJ.wfimpJWUp hpJlllJUlp l[hp£CiwuwulJ.g ulJ.uwa: '1-w
mw11l.J.t\wa pwdw liomfiptitpmu CimJfi hhppwlJ.wfimpJwup lJ.nunwlJ.mu bG 
pLU 11 u qnUWllPll: 

l1bGutulm1umu)1 wpmwqpwuwul1 hwmmlJ. h11w1.1jwpwlJ.mu (CilJ. . 23w) 
Ulb11wtflnjul[wa :pbpobGmwgl[wc) qnuwey(l (l) 1.l!hmp t 1.l!Whht 3-5 op, WJtim
hhmL 11w1rnt1 30-- 50 uu pw11&1uupJwfi 2t11m11l[ (2): UJI} l!fii:iwg11mu l}l.m.j_wa 
qnuw11pl1 t[11w &bnplt qnpappfih1ml[ 2wq tG mwwu uwG11wgl[wa aqnm (3), 
pnq1p1qhpnl[ juwnGmo. uGwgwa qwqh11fi m ppmlibpJ! htnwgfibpu wlihpw
uhzmmi:i.1wG qhuwmu' 211mu. WUJW UjWlllltwump umpumpwml! mtqwl}l.n
jum u hmumuwguwG mh11wuwuhp (CilJ.. 23)' 1. 2, 3. 4, 5: 

liph hmumuwguwfi w11mwqpwuwumu w2tuwLnwfi!lfihp(l finp hfi 
ulj_utjmu. UIUJW umpUtnJIWlllJ! UjhU1J;! t qwput1 hbmL.JWL lJ.hpUJ' hWUWl.l!W
UltuU!uwli hplJ.wr11ui:i.1wup pupbpp (4) 30-40 uu 2hpmnl[ L. L2 u tWJUlllf}JWUJ! 
llUl[!UlllU hG )lJlW]l qmqwhlm 4-5 u up2wti.wwnl[: UJGmhbmL.. hmumuwgl[b
]lllg l1bmn WJ11 puphJtlI lj_nqp]lfi lJ.1.1jwb' fimJfi hwummpJwfi 2tpmnl[ wl[h1wg
Li111t1 l1G ~JlULilj_wgwc) tWJfilllf)JWU. pWjg ullfiiL. hW£IlJUl pmup~ l U hbnwl[n1un
IJJWUp umpumpwLn: liJu rituwmu hmumuwgl[wa pupbppg (4) nJUlh11112w11d
tJ.mu tu 11tuil1 fin11 1u1l[wa umpum11wLnp 2tpmbpJ!: ilpn2 duluwfiwlt htmn. 
UU1mqmuut11114 1.l!WJlqhtnlJ.. n11 l[wqmg :qp.l[wa puphpmu (4) WJtL.u n[ll)hp 
~lj_wti. li7wlitulJ.mtl t Iibfiuwlmtumul! tppl[ 1.1!WU1Jlwum t. lJ.w11btll t tnhqwtlin
juh1: ' l-11mliJ1g hhmn. UllLJWl 2WlllJ}l 2. 3. 4. L. 5. u}1CilL. 11-flll pupbpp mh11t11G 
tuqtumtJ.llttl tG . mumJ1 1.2 u lWJfilllf}JWG L. 30-40 uu hWUllllllf}JWU 2hpmh11G 
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wlJ.htwglJ.mu hfi fiwtuo1m11 wlJ.htwglJ.i.ubfihp}I (n - 1) 4.nrwl1fi L. WJ'luthu zwpm
fiwlj_ . U/lWJfi pt l u u112wfigpJ! iqwhiqwUhtnlJ.: fl. filj_wm11 UjhUlp t mfihfiwt. 1111 
5-1111 (n-1111) pupl1 ufi111wJfintUI! uwhUwfiwtJlwlj_lJ..mu t u}IfiiL. hmumuwguwfi 
mt11wuwul1 uwhuwfil! (7)' gwfi4.wUJwrnl!: ~hrnL.wpwp . mlJ.Jwt zwppmu npnz 
chuuwfiwlj_ hhrnn tlt11wfimu t n-1lll pmupfi m }Ip zwpmfiwlj_mpJmfiJ!. hhrnn 
n- l -J!. hhrnn n-2-I! L. WJllUJhu zwpmfiwlr Uw4.wJfi. qpwfig qmqwhhn. wnw-
2l1fi pupJ1 mt1m qplJ..mu t Unp{!. fin11flg t.111JWU wtlhtwglJ..mu hfi finp zhpmh11 L. 
WJllUJhu zw11mfiw4 4_nUlJ.hJh11wJl1U hqwfiwlj_nlJ. ppwqnpbqmu t 4.hUuwhmum
ul1 WJ1U1Wl1Jllllf}Jlllfi[!: 

uq. 2J . .:n11Jntu1UgtJiu(i WflUJCUIJ!IWtJiUU. 
ru) hwmntq hpwtlJ1Uf11UI{ :j>lip1Jbumwglfwir qntJiUl'/J!{I tJjwqbzm hwtJiup. 1-finfl UJbq1u
l/in/111/wiJ .'f>bptJUiunuglfwiJ qntJiul/F. 2-tJjwquwli h1utJiuf1 IJWflUl/tui> qwliqlftutJ. 3-tJqnUJ/l 
2lif1UJ. p) hmtJ·nw1ugcJiuu (lul]htufint{I hflllllJ/UlfllUI{. 4-li!Jfl fJfllftutJ µtJpbfl {I. 2. J. 4, 5). 5-
2f15JWli /lmqm/wqlilifl . 6~mbqwl/Jn/11lfwir Jun11nlfwq: 

littiuwhmumut1 w11rnw1um1pJWfi 4_ntilJ..hJh11wJ}IG h11wGw4}1 wnwtlhtm
pJmtifi WJfi t, up ~h11utfimwgqwo (ni 1Jl}Itl) qnuwqp}1 1tlwguwli, n1111hpJ1 mh
qwtlmtumpJwfi. tJituphguwfi (oqwmpuwfi) L. tunfiwqwguwfi 0wfi11 w2tuw
mwfinfih11U nfiI}hwfi11wU}hu tlhpwfimu hfi. umpumpwmJ! uiwm11wumqmu t 
u11ttl ~hpuhfimwglJ.wa qnuwrtJ!pg. hwuwpJw ttlwfiwt UJhmn it. nJ11lhpJ! mh-
11wt.Pntutlmu hfi pfipfiwlj_wu. qnuwJU!tifi tuwnfitlrui Crinmu 30-40 uu zhpmntl 
t.P1!11lJ.wo umpumpwml! qwpofimu t t.Ptupntfi m 011wpwtflwfighUi . umpumpw
mJ1 wfih11wcthzrn tunfiwlJ..mpJmfifi WUJWhntllJ.mu t gfigmqwJltfi tu1lllntlw4.m-
2w11h11[1g (5. 6) nCizuwfi mw4 qn111u pwlfltln112PP2livt1111tl: 

"lwmpwuml1 4tfiuwl1111umul! hwlJ..wplJ..mu m mhuw4_wtln11uwfi wpmw-
1wwuwu t mhqwtJintutlmu umpumpwmp puphpJ! L hhmwqwJmU 'lPWfig 
4UJwcr zhpmh111! l}W}lUllll zh11htJlwj}IU SC-2 pwpo}IinlJ..: 

4hfiuwhnulmuJ! mhuwlj_wlJ..nphtm hwuwp wnw2w114tlmu t filj_ . 21-mu 
ph11tlwa rnt11wtiwJwfil!1!· npI! hw2mpnpJWUp wfighL t wpmwqpwtiwfi tlJ.np
ow114m ufi hpJ!: 
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3.5. litliuwhnuintuli oqmwqnpbuwfi hqwCiwqfib~ 

l1tUuwhmumul! pwpo11 wpiumfiwqhm opqwfiwtiwfi Ujwpw11mwfiJlllP 
t.: U.1ti ulifi11wJJ1fi L. 4.hfiuwpwtiwlj_wfi wlj_m}Itl fiJntphpntl hwpnmm uL.-zwqw
fiwlj_wqmJG wfilutm tiJmp t, hwpnmm t wJfiUj}Iup wpctbpwqnp fiJmphpntl. 
t1fiiUJl1U}1p hfi hmuJ1Uwppmfihpf!. ~ntttlnppmfihpJ!. hmupfifihp[! L. pwquwp}Itl 
WJL fiJmphp: Uju uiw111nuwlj_mu t 29,8-53,4% untupwj}Ifi fiJntpbp. 12.1-22.2% 
opqLUfiwtiwfi fiJmph11. 7 .7-8.0% luuu}Ifiwppmfihp. l.17-1.48% wqmn. 0.96-
- l .93'Yo :Pnu~up . 0,92- 1.58% 4.wtlunu, zmp2 4% lj_wiglunu. 0,82% h111Iwp. lifii
u1bu UWL. UlltillllUlW}lllb]l' U}IlPfiO. UWfiqwfi . gtiuti. pnp, mfi.ti ihqnp nhwtigl1w: 

llhGuwhmumumu tri.wb ufitiqwfiJmphp[! pmJuhp}ICi wlJ..htl1 UWUllhlli 
bti. L. 4hfiuwpwfiwlj_wCi w4m11tl fiJmph11}1 hhm twtiwfi wqqhgmp1mfi tu qnp
am\l hmtl1 pt1111lmtpjwG L. uzwlj_wpmJuhp}I phppwmlJ..mpjwCi pw11opwguwfi 
lJ..Jlw : Cuui 1p1ghUrn U. IJppgJwfi}1 qpwwqmpohp}I WP11Jntfipfihpp. 4hfiuwluu
\lmul! hh4_mwpl1 hwztlntl 500- 1000 4.q 4.}IplWlbtm qhuwmu w2fiwCiwgwfi gn-
11hGl1 ph11pwmlJ.mp.1mfil! U11uwlJ...llpp uwpqp .Pwupwtiwzwm qjntIJ.ntu wlJ..htw
gL.l t 29-33%-ntl: \..,mJfi lJ..wJpniu 500-300 tiq/hw finpuwJntl '1htiuwhn1umu}! 
1n1!1ti]1 ph1112tumlJ..miJJlllfil! 2hpuwmwfi uiwJUWfifihpmu wlJ..htwgpht t 39-
~ 62%-nlJ.. . pwg 11wzU1mu· 25 -52%-ntl: lihfiuwl11numu}1 1000 tiq/hw Gnpuwfi 
4W[llllil~>]lJ]l pt11pwrnlJ.ntiJjlltU[! Upw11wrnp uwpqj1 lfwupu}I lOWJ1WCTW2J12W
Gmu wtlhLWQ}lhL t 25-35%-nlJ... lim.nWJl!ll uwpq}t Chfiwqwfi qJntqnui' 38-
.60% -ulJ.. : 

Qh11ung}1 111111wtuwntinq11}lltU (lfwupu) 10- 12% 4hfiuwhmumu wlJ..h-
1wgGttJw tnt11tit1 uw&litGhtll! ihfi h}1qwfiqwght uL. nmplj_nlJ.. qwzuunu 12%-ntl 
litlwqb1 l: WJ'l pm.1uh11p pwnwumu}!. wfimpwtifinqn: 

lihfiuwhmumul! lJ11pwnlJ..mu t fiwflJwgwfipwJ}ifi . gwfi.pwlJ11g (mutiuwfi 
htm) lt uGmguwli h11wfiwl!fihpnlJ.: 411pwnuwfi ~wt.Pl! npnzqmu t btfibtnlJ. llilllP 
hwtntimpjlllUlihtlllg . UzwtiwplllJU}lg U ~h]lUb]l}l hfiwpwlJ..n!llllJ)JlllUllQ: ~WQW
Jiwuij14wJllG uzwlj_wpm1uh11l1 qhuwmu UUjWUlwtiwhw11uwp t WJU lu111. UWQl!
Glit ~1wtipj1g wnw2, lmaj1 fiwtuwUJwmp.wurnuwG chuuwfiw4. II}Ipwnuwfi iW
lJ.11~ ?m112 1.0- 1.5 mnfiGw. pwfi2w11wfingwJpfi uzw4wpmJuhpl1 L. tiwpmn~}1Ui 
hw1hu]1· 2-3 m/hw. 1111]19 250-500 tiq fiUjwmwtiwhw11ump t hrn1 umgfiht uw
aj1p.hu li tiwu mutiuwG [!fipwgpmu. 1000-1500 tiq. wnw2l1fi }Iuti pm4Ui9P chu
iltuliw4. uGwgwOJf 11111l..[1 fiwtuWU}WtnpwUUlUWfi chuuwfiwti : 

libfiuwhmUlllU[! lu111pfi l0Wl1ll wztuwmwfipfihp[! uhnhfiWJWQUlll} Ubl}h
(iwutu11pmlJ.1111111ufih11}1 tiwnmgqwbpfihp}l m zwhwqnpouwU wnwfiofiwhwm-
4ntp.1mliliL.J1\1 uwuj1G Cijmphpf! mpqwa hfi Untjfi wztuwmntpjwfi 4-]ll} pwct
limu : 
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3.6. l.J.bfiuwqwfiqtlwO}l oqmwqnpmiwfi bqwfiwqfihllt! 

Cum '1-w111U1fi}l . lmq}l phpp}lmpJmfifi qqwl.lmphfi lll.WJUwfiwl.J.nptJ.wO t 
wfio11t..n1u1t1iti qbuuwqnpmufibmpjwlip : liudpUnJUlbpfi }lpbfig uw1mnqwqwfi 
mqm ut12ntl wfig bfi qwgfimu b.Iutl!, opqwfiw4wfi u1mpbp]l hbtn. uwfipwg
umu WJU . 1.J.b11w<)mu u}lwuiwp11 qwfiqtJ.wOit . npg UJWpmfiwqmu t plltJUhp]l 
ufiuwfi hwuw11 wfih11wctbzm mwppbp: UwqwJfi qJmqwmumhump1wu p]lut1-
wguwfi wnw2t1u qnhbpfi hfi qwpdh1wfidphn[lllhp(!: 'Upwfig. ]lfi~utbu fiwL. hn
qwJllfi WJl opqwfi]lqufibplt hwuwp qnp<)wult2 bu bqbt hwm4wlll.bu 111bumti
gllllfiht1l!· 111mug oqmwq.n11cruwup w6bgl.J.w0 pmJub11ti ufiwgnJUlubp.(! pwwwJ-
1.J.btntl hmlntu ui.J.wqbgfimu hfi wfidphnJUlbplt pwfiwqfi m 4buumfiw4mpJmfiJ!: 
fi1111t1iti hwuw111.J.Ciwuw4wp bfi fiwL. hwupwj]lu lll.WPW}lUlWfiJmpbp(!: 

<!.t11pl1gtiqfib11}1 qnumw4mwJlifi L. qnfitnwqmwwql1pwJltfi wqqbgntpJm
fifi lu11qh1w4mu t wfid11L.npqb11Jt zwpchnfiw4mp1mfirr 

U1uumfiwpt11w4wfi n[lllwpmcrmpJmu(! t{b112Iifi 30 mwpmu. UlfV-J1g 
hbmn. 1w1fin11bfi mw11w01.J.ht t U11L.um1wfi btllmlll.WJlllU (Pmwu1w, l>pwfi
ut1w . <'.,mfiqw11I1w). UultWJlltU (tiwU1.nuI1w, ~Itfiwuuiwfi) : U"l<!, b114pfib11l1g 
n1u1wpmcrmp1wup qpwtll.J.mu bu fit4pwtiuw1mu: 

tiwpu!111 wuophn1u1fi wuw1u t 16 mwpl1: Ub4 4wpu]lp llfl1ll!· n1mzwltJ.1 
UIWJUWfifibpmu. tnwpl.J.w gfipwgpmu 4.WJ.llll t UlWl u]lfi2L. 1500 _wfihwm: Op-
1.J.w l!fi.PwgpnuI n11I1fi oqmwqnpcrmu t ltp qzn!1fi ltwl.J.wuw11 qbp unmw1.J.1111w
uitu 1 qpwu: 

n1u1t11Jt qhfiuwpwfiwqwfi qwfiqt{wcr(! hw1unum t ~hpubfiuiubpnl.J. , lJJ.1-
UlWUl1filih1mtl L. oqtnw4w11 u]lq1mmwppbpnt{: 

tiw11ul111 n1u1t11l1 qhfiuwqwfiql.J.wOI.! UJWpmfiw4mu t mwppb11 iUimw
ut1fiuh1i. 11bhfuU1lltunthuU1bllltfi , tpqnumhplifi L. WJl fi]ntpbp: fi[lllbpl1 4bfiuw
qwfiqt{w~ hwfiq]luwumu t '1- fiwJuw4]lmwtil1fifibpl1 pfiw4wfi W'lJ!JlllJ.l. n111! 
nqmpwuwfim2wqw<µ1lJfi awnwqwJpubpl1 wqqbgmpJwfi mw4 1.J.hpwill.J.mu t 
'1- lj11mwu}1uJ1: n1u1t11!1 h1mui.J.wcrpfib11mu fi4wtnt.lbt bu fiwL. Junthuuib11!1fi,. ub
tnnutnbfint. tWfillutnb!lllfi . LWU111UU1bpliuti hbtnpbp: 

01u1bpl1 4buuwqwfiql.J.wOl1g wfi2wuimu bfi . utwfiummbl1uwJllfi ppm 
(18.5 u4q/qq) . u114nml1fi (137 uqqlqq). fi1tqnm1tfiw1}1fi ppm (156 u4q/4q), n}1-
pn:tJ1wt.1.11u (157 uqq/4q). tajl1mqopu1tfi ( 6.9 uqqlliq). pfu1mtiu (1 .1 u4q/4q). ~Il
lltbt{W Jllfi ppm (l .6 uqq/qq) , 4]lmwu1tfi P12 (3 .7 uqq/4q) L. wnu: 

"lwumntnbllUWJllfi ppntfi wfihpwcthzm t wOJuw211bpl1 L. OWpUjbpll \.fln
Juwfiwquwu]!. qhfim1mfiwqwfi fiJWJUlWJtiu hwuw4w11qlt qwpqwguwfi hw
uw11. fi111wuuuuu t UJIUU t.1.11mwutififibpl1 JIUpCUQUWfi]!: 

'Ultqnml1fil! L. fil14nmtifiw1pu ppmfi oqtnwqn11crmu bfi 4w11upw]uw1m 
aquh11l1 hwuw11· l uq uw11ufit1 1 qq qwuq1.J.wcrl1 hwzl.J.nl.J. , uwqunfi 04wu hw
uw11· l .5-2.0 uq/4q: 
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fl-)1pll'.IJtwt{(lfiJ! 4Wt1Wl}l t 64UhJ1ll Zfi2Wlllllj}JWfi hUJUWJl: 011w4wfi lll.W
!HUU )'Wll4fi t. 4WflUllllljuWJID 64fihpl1 hwUW[l' 0.5 Uq. UlllpUfili l 4q qwfiql.J.w
oll hwzt{nt{. uwqunCi 64wCi hwuwp' 0,75- 1.0 uq.14q. qbmw<)w<)wfi]l hwuwp' 
15-20 u qlliq. tnpnJ}l hwuw11' l 0-20 uq.14q: 

"l!1pnqopultfil! UUJufiw4gmu t OWpUjbpti. hWU14WUJhU wfi\.flnjuwplifib
J [l t. ~ hmqbgwO ow11U1.WJ(1fi ppmfihp]l 1.fln]uwfiwquwfi(!: "lwhwCi2wplJfi t. 
4lUllU[IWtuWJID 64fib11l1 hwOw(l' 0.25 Uq UWpUfip 1 4q qwfiqtlw<)}l hwzl.J.nt{ , 
UlUl]Ullfi 64wCi hwllw11' 0.35-0.40 Uqfltq: 

:t>ntl1ht{wJ}1u ppmfi 4w11qwl.J.n1m1u t wrnwfi finptiwt 1.fln]uwfiw4m
P.J ntliJ!. uuiumu t utn11~l111l1fiw1l1fi ~bputfimfibp}l 4wquti ub2. qpw4wli wqqb
gml:l.1m G t pm1umU WllJWU Ub2 qum4nqwjp lllWJll11UW4mpJWU 4wpqw1.J.np
uwu tl.J1m. pw11t1wt{mu t w6TI: 

.P12 1.J.J1tnwUl1fiu. ]lfi~lll.bU fiwl. -'l>nlJlhqwJ}lfi ppmfi , oqtnwqnpmjmU t U}l
watuw<)l1Ci til1?wli4JwL u11wgmp1mufit11}1 wnw2wguwfi hwuwp: "lwhwfi-
2LUl14 Gt. 0.0002-0.0003 uq. Uwplifil1 1 4q qwuq1.J.wcrl1 hwzl.J.nl.J.: 

fl1111b11[1 qbuuwqwliqtJ.wO(! UJWlllllfiw4mu t fiwh ub<) pwliw4mpJWUp 
tUtl}lLilllf}JHllfi bp. qlmtnllllltfi (2.32-0.42%). wuq]lfitiu (7 .59-8.04%). lflJlbnfipfi 
(5.24-5 .44'%). q1J1gJ1u (5.49-6.03%), gimmbltu (0,69-0.76%). tnp}uu1llfi (3.72-
-3.86%). '.pbliJttwfillU (4.43-4.60%) L. WJtU: liJll WUltfiwppmubplt 4WqUmU qwfi 
w1Gu1lml1 qbfiuwpwfirn~wli wpctbpwtlnp UJmpbp. 1JfiiuiPul1p hfi' tlt@Ci(! (8.26-
-8.69'%) Li uhplmfij1Gt1 (2 .07 -2.14%): 

Op11l:i11l1 ]unfiwl.J.wqp41.J.wcr 4bCiuwqwfiqtJ.w~ zwm wpctbpwi.J.np UJmp t. 
ltJtu1m1 Gw4mu t oqmw4w11 hwlipwJltu uJmpbp. npnup n11U1.hu ufiuqwpwp 
mtu1111t11 tuGh11wctl:izm bfi uw11ll4wCig L. 4tuqwfi}1utp1tfi: '1-11wfig 4wqumu bCi 
w1Lin1lml1 utu41m L. u}141mmw1111bp. lifiill1lrntip bCi. 4wl9]llllU(! (0.28%). uwquh
qlm1 l.l1! (0. 14%). ~nu'.pn11u (0.66%). 4w1pmun (0.73%). fiwmplmtli(! (0.72%) . 
bpljtlll:l)l (414.3 il4q/4q). gltli41! (136.5%). uw11qwubg(! (32.5%). U'Jajlfid!! 
( 14.3%). wurnu)1li]l ( 185.2%): fltlllhPII 4bCiuwqwuqtJ.wO]l ]umwfiJlllPI! 4wpl:itl1 
l: oqrnwqn11oh1. mw11pt11 mbuw4P upufi2wqbqbp. hw4wpwqg4tqw1]1Ci UJWtn-
1nuurnml]Cit1i. uwz411 tqlllhUjlllfi}li qnuutmti4w, w2pwgw1.J.(! pmctbtm L. lllJl 
14wrn11murnm 4Cib11J1 hwuw11: 

11b114wJm uu ~Ituwumwfimu unp mb]ufintnqtiwJp hpuwu 1.J.pw 111wm-
11wurntjb1 t hw4w1.J.w11w4whw111ugl1~ L. hw4wnmmgpw1]lfi z]l6m4' b 16: <!.lt
t{1uli11luGngw.1!1G 111w.1uwfifibpmu hbmwqntnmpJmfilibpJ! gmrn bCi tnl.J.bt. np 
n1111b11t1 tumwG.1ml:ll1 h}1uwfi tll1w umwgi.J.wcr «:}>mql1fiul1fi» pump(! 93% wp-
111mli1ul.J.bmmr 11uup pmctmu t upufi2m41!· t4qtuwli L. umnpt1u tJ.b112wtJ.n11m
PJllltilibp[1 tung!! : t.lt1121Ifi hbmwqntnmpJmCiGbp(! gmJg tu mtlt1. np ]umw
G.1tnr11G 111 lij1 t{wptuqwub11ct L. hw4wmnmgpwJiifi wqmtitlmpJmfi : Stqb4m
p.1mlilih11~wfi.1111 t:;76 tumwfiJmp(! ub<)wgumu t opqwu1tqu]1 4.wpw4wutpctm
u1}u Ill 'l!tlitutl[mqm4wG1U.j}JlllU(! pwqg4bqwJtifi h]ltlwliqntp]mfiCibJlp Ci4wm
utuup : 
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OtqpwpCiwJli qlunmpJntCiCil::ip.p wtiwql::iupwJp ltbCiuwppupwJp qpmw
hbmwqmnwitwCi pCiumpumnnmu mumuCiwuppl.[bL bCi nfll}bpp hJmutJ.w()pCib-
1mtu ll1lllllllfib1llJ. h ow111llWJpCi pflmCil::i11p tiwqd]!. Cill)wmwti mCibCiwtnl.[ pwgw
hWJlflhL '.fmu:t>nLtillll.111Cib11p h 8211 umbppCiCib11l1 lllwp.mCiwlpupJmCiu: St!JwtCib-
111! tJ.4wJmU bu. np Llillll.lJlCibpl1 lllwpmuw4mpJmCin pwl.[wtiwCil1Ci pw11op th 
hwuCimu t np11b11P. tunCiwtl 4bCiuwqwCiqlj_w()p 2.5-5. I %-pCi : 

LlnqP11Cil::i11l1 pwpc:\11 l.llWpmCiw4mpJmUJ! hCiwpwl.[npn1pJ111Ci t mtlbL 
1111wCig oqmwqnp()btm np.UJl::iu hmup' tinuubmptiwtiwu wp.mwl}]mtpJmCimu 
(06wnwhbqm4. UJWhUJwCil1i pump L. WJLCi): 

PLiil.llbu mbuCimu hCip. 4w1uipp. .wCid11hnflllb11u hwpn1um b(i pwqUwfllltl 
h pwqt'iwpCimjp UJmpb1mtl. tctwCi b(i h ubp ll)WJUWCiCibpmu hwCiqpuw(imu t:;(j 

hCiw11wtln11 wp.mw1}]1tJ.m1 Imtlip' IJ.bpwJpu 1p.wgmuCibpp. ql::iqnpwml1 L. o()wCib
u111ub11J.l WJllOWIUUllfJWli hwuwp: UCih11wctbzm t lllZWillllllfJDLUP. 4bum1lll
CiwgCib1 CiztJ.w() m1111mpJmufibpmu: 

3.7. q.DUWJU'PQ IJ.buuwqwq}l wpmwllIIDIPJWfi lirj_wGwlJ.fibpn L. 
ubpb(iwuwppwl.[npmufibp{! 

q.Jnu1wm6mbuw4wu pwttmuubp.}! tuh11qbmp4w4wa Citqwmw4ut1ml{ 
oqmwqn11()b1111 hCiw11wqnpnlpJmCi(ibppg ub41! 4tauwqwq[1 umwgmua t : 011-
qwCiwl}wCi UJmpb11l1 wCiwt1mpwjpCi :t>t11ubCimwgpwJp oq(impJwU:p 4wp.b1J1 t 
umwCiw1 nz U}lWJU 41::iCiuwqwq. WJL CiwL. WJil llillllQl::iUti oqmwqnp()bt zp2w1Iw 
uJ12wtlWJlll} 4t11mnmn11 UJmpbp.J! uzw4bl11l L. luuij1 !l>pq[14wpl1u11w4wa hwm
l}mpJ1UUCib11J! pw11t1wtlb1m hwuw11: OpqwCiw4wCi pwtP-nCiCibpJ1 wuwl::i1111pw
J!1U :Pb11ubumwgl1wJl1 oqCimpJwup 4wpbllt t wpmwq.11t1 J.ltwpctbp opqwCiw-
4wCi UJWpwp.mwCiJmp h upwctwuwCiwl} umwuw1 dbc) pwGwlJ.mpJwUp tctwa 
l}bCiuwqwq: 

lcbCiuwqwq 4w11tu1 t w11mwqpb1 gwu4wgw() op.qwuw4wa CiJmpj1g . 
uwtiwJCi wubuww11111muwtJ.bmJ! qnuwl]J!J! L. pn(Ciw!]J!Ci t : 

lcbliuwqwq umwCiwpn hwuwp opqwCiwtiwu CiJmpbp(i wCiwt1111pwjl1li 
:fib11ubCimwguwCi UJWJUwliCibpmu ubpwfiwJllfi pw4mt1itiwGbpntJ. PWJl21:11Jl{mu 
bu : "U11wCig hwuw11 qn11om6bmp1wa pwpbCil.llwum l.llWJUwCiGbpu bu hwuwp.
qmu. wqwm ppqw()Ci!1 pwgw4WJlllflJillUJ!. ub() ]unuwqmpJlllUt! (50%-}19 
pwpop). plli 1muwtln11tlw()mpJmCip, wqnmp pwl{wpwp pwCiw4mpJmCip, hpu
liwJJ.lCi up2wtJ.WJllt! (PH'7-7.6). hwUWUJWUlWUluwCi 2hllUWUU1p6wCi~ : 

011qwuw4wCi CiJmpbpl1 mwpp.w1m()mtlt! 4wmwpqmu t pwtimbp.pwCib-
1* 4bCiuwqi1p.omubmpJWU uumgbumu: ullw2pu t!Jmpuu ppqw()p(i wnw2wg
Cim1 p1u4mt11l1wCibpJ! pw11dp. un1b4muw11 opqwCiw4wCi ut1wgmpJmCiGb11n qb
pwtP-ntumu bu gwo11 dn1bl}muwpl1. lml} bp.l}11nJlIPuU' UbflWUWJpCi pw4mbpl1-
wCib111! li11wug!1g ut1llpbqmu hCi w()tuwppm qwq, 2mp L. ubpwCi : Swpp.wpn()
uwCi wnw2l1Ci $1111Ci wCil{wumu bCi flptJ.w()CiwqnJwgmu. pwCil1 n11 :t>w4m1mw-
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m[u{WJllu wCiwbpnpul::i11p Ubmwpnlltqtlp h pwjpWJUWU unmgbumu hpuCiwlJ.w
limU wnw2wumu bCi pptJ.w()pu m pflm U:pwgmpJmCiCip: 

b111J.p.nPJJ $m1Ci umwgb1 t hpuCiwJl1Ci qwqw:t>plJ.wgpw wul.[wumu[!. npp 
ctwuwCiw4 ubpwCiwJpU pwlJ.ml::ip.pwubpu pp.bug IJ.buuwqnpc)mubmpJWU hw
iiwp ppmubpll un1hlJ.nqCib11l1g upUf)bqmu bCi ppqw()pu. wa2wmh1ntl ubpwa L. 
)' lll [l : 

Sw1111w1m()1huCi w11wqmpJmUp IJ.wtul.[w() t pwlJ.mbppwGbpp qnp()n1-
(ibmp,1w(i uumgbufit11I1g. npnGg l.[pw. pp.bug hbpflpG, wqqmu b!i wpmwppfi• 
ll(lUJUWLICibpg: liJll UJW.JUWUUbpl1 up UWU{! hwumwmma t (oppCiwlJ.P hwuwp. 
]l.mCiwtJ.mpJlllU]!. LllLJUll pwgwlJ.WJillPJDlU(! h WJtCi). pulJ. UJJUUUbp(i wfihpw
ctbzm t UJWhl.llwCibt n1mzw4p dwlJ.wpqwqp l.[pw (opp(iwqp bwdwp. Ol.lltnlJ.dw1 
9b1uhuumt1owCip. uCiCi11w11wp CiJntpl::ipnq uwmw4wpwpn1U(! h WJtCi): UubCiw
l1tu11w111n. n11ll)buqJ1 mbqwqpl.[w() uwppwl.[npnniCibpCi wnwtlbt i wiJmtl pwtJ.w-
1nupbti pw4mb11JnuCib11I1 It bliuwqnp()n1CibmpJWU l.llWJUwCiCibpp(i: 

Ql::i11t'iwumt16wCit! t'ib() wq11bgmpJlllU t PilllCimu pwlJ.mbppwCibpp CiJm
prnt}mfuwCiw4mp.1wli l{11w L. hwliwl.llwmwu}uwuwpwp n1mzmu wnw2wgw() 
l.J.b liuwqwqJ1 gwuwti11: PwlJ.mb11I1wGbpp mw11pbp zmw1llibp mCib(j ljjuiGpp 
qn11()H1 Cil::impJWU mw11pb11 Ol.lltnpuw1 2bpuwump6wCiCibp: liJUl.llbu, l.llUPfun!i>p
!lUJ!tti 2mwuubpmu qwq[1 wnwtJ.b1wqtnjG upupbqJ! mbJJ.P t mCibumu 15° C-p 
9bpuwum!16wu11 11buwmu. t'ibqn:t>P.twJpCi zmwuCibpp unm' 35° c. pbptin!l>p1w
.1!1li (i l::i1mni' 55° C: 

U111I1mo11qwCi]1q1iCib11!1 4bCiuwqnp()mfibmpJw6 hwuwp wGhpwctbzm t 
hwuwu1wmwutuwCi uCiG11w11w11 up2wl{wJp: "Upw pwGwlJ.l! 4w}uqw<} t !l>bp
ubummgl1wJlt uumgbu!1Ci uwuaw4gn11 ut1tump6bpl1 pw6w4Jig , uplJ.pnp(ibpll h 
U]l~ WljWJIIli hll)UWU uw4bpbupg L. WJtU : .2w(iwqpg pwgp. UM q.bp t }uwqmu 
litul, uliG11w11w11 U:I12wtlwniti n11w1IwlJ.wCi 4wqu~. wtlbllt 6pzm wqnmp m w()
]uw il lil1 hw11wpt1mtpJmGJ!· pwlip np WJI} UJtupbp.J! wUhpwctbzm bli pw4mb-
11]1LUub11l1 pw11wCipwJl1Ci CiJmpp upCipbql1 hwuwp: U}ltumopqwGpquGbpp 
4.JlllGpj1 Gn11uw1 qn11omGhmpJwli hwuwp lllwhwCi2l{mu t. npl.llbuq}l. wqnmp 
litjwqwqnqu ui.w11111Ciw4mpJntliI! 100 IJ.q fiJmpp ut2 IJ.wqup 75 q. pulJ. wqnmp 
m motu1upt1t.l.J1 oUJmt1uw1 hw11wpbpmpJntU(! mwmw6l{l1 0,06: 1-p uwMwUub-
11111 u: ll-nULUllJHUhJmpmu uuu11w11w11 Ujlllphp}! qmCiqmu bCi tmm.tw() tiwu 
uu1li11 t.[11Gw4mu : Pw4mt11l1wUbJ1lt ljjwCipp Unpuw1 qnp.()n1(ibmpJwCi hwuwp 
llllih11wdbzm t ltUJ~nqw4wGntpJWU dwlJ.bpbu: Ilmmp, bpb llltifiq Cijmpbpp 
n11u1rn1lim4m1>Jmlip gwo11 t 1%-pg. wuiw Gb]uuwCi lllPil9hut! iP 4WP11IJ. ppw~ 
l11U li1ulimr Um4wJU UJ11611 pwqwq.pwuwup olllmpuw1 l.llWP.mCiwlJ.mpJmfit! 
LllllulluqCimu t pn()l{wapl1 }uwnGmU[!. pu4 q.w gw64wJ.lt (t: 

luun11uwCi uu111gbup 4wpL.t1p qnp()nun uCiCiq.wpwp UJmpbpp t!CirpuCiuwCi 
LUpUlqm PJlllGCi t : lljCi ll)btnp t u1u11 WJUllltiupCi[!, Illll.llbuq}l tuunpqw() UJntpbp(! 
~} tnlUUjl:iu hhmutiw(i, u uCiuqwpwp Ujntpb1llJ. nuqhw!imp pwUwlJ.ntpJm(l(! Lli
li]t tuli1lrn1]rnfu: UntJ.n11wpw11, CiJmpbpp uiwgmuCi wpmwhwJmmu bCi ]uunp-
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t:iwli uw4tphuj1 phnuwiJ11111.J.womp1wup. h Cipw uhitmpJmfi\l 4lll}u~wo t utw11-
]llU[llletUWG w11wqmpJmCi}1g : Dpnz utbuw4lt wCiwumCifihpjl qndwqpmu tuun11-
uwG uwLtt11tut1 pbnCiwtJ.n11uwCi 01.4ut}ldw1 CizwGw4mpJmCifihp£! pbptJ.wet bfi 
26 -1u1 w1umuw4mu: 4.bCiuwqwq uutwCiwtnt uwppwtJ.n1m1UCibpCi WJlllJmCiw
IJ.hm oqmwqn11etbpn hwuw11. UJ.bmp 1: UJ.PCiq UJmpbp}l pwfiwltmflJntCil! lwfigCilt 
ou1m}1uw1wguwCi IJ.bpl1Ci uwhUwCil!, pwGI1 np fipwCip bu npn2mu pbnCiwtJ.11p
tJ.wamr1mCiJ1: 

f!wqmh11Jiwub11}t ubmwpnL.liqup unmghuCibp)l WUhCiwpwpbUUJ.WUUl l!fi
flWQ,i;l}l hllluw11 wCih11wctt2m t wdpIUJ.2 juunpuwfi ntqb11tJ.mwpmu umb11itbt 
lmt:inqbG 1.4wJuwuuh11: UwljwJCi Jutin}luwCi nbqbptJ.mwp m11tlJUl fiJllllll! ctwuw
uw4}1 [!Gpwgpmu zh11utwtJ.nptJ.mu t, h pn11111 op.qwCiw4wCi CiJmphpfi m dJ1ljpn-
011qwfil1quCit11n Ciummu hCi hwutwltl1Ci: 'l-w pwgwuwpwp t wqqmu pw4uth-
11\1Wli h11}1 qbCiuwqnpitmCitmpJWCi tl11w . 111iti htmhwfipntl Cipw(ip 4mpm4 
j151hgCimu tG qwq11 ultU}lhq\l: CbpmwtJ.npuwCi u1mu hhuthwCipf! hwGajmwCimti 
t WJli . 11[1 wtJ.btl1 phph ut1wgmpjmCiubp\l. op}1Ciw4· 6wp1.4hp.{!. UW\tbpbu b(i 
pw11~pwumu : liJtl bphntJJl\l up 4JUltijlg ' qctqw11wgGmu t qwq)l wCi2wmtlbl.I!. 
J1ulj UJlll.ll 411quJ1g' l12tgCimu UJlW uphpwuttJ.mpjntCiJ!, l]WCil1 1111 WJI} Ujntpbp{! 
J1Wl}WlllllU hG uwuCiw4ght UjlllpWt}lntuwCiwltntflJWCi unmgbultCi : lijutajlw1tJ., 
tuun11uwCi ubqhptJ.mwpmu lmdnqbfi tJ.11nw411 UJ.Wh1.4wumun 1.4wpmwq}1p 
ll!lliJUWCi t: 

lhumuwq 26 
lvun11uwu uw1tt11bu}1 ph11CiwtJ.nptJ.wetmp1mCil! mwppb11 utbuwltlt 

iu . b mu 
luunpuwti uwqbphup 

pbnlitutlnpLIWGOLpjntGn. 
UG1uum[J[Jhpp mhmuq[l llblt opmll ~np opqwfiw- luunpututi ctwuwfiwq[l . op 

l1wti GJnt~p llbq qq-[l I 
u3

- w 
6 15 

4,5 IO 
3 10 

1.5 50 

3. 7. 1. l.rliliuwqwqft WJllDWIJ.flDlPJWU UWJll!Wtfnpnuf{j/ipp Ii 
Ujwhw{jp{j/ipp upw{jg uqwwlfwlfp 

4.hGuwqwq}1 WllutWllllntpjWCi utbrtW4WJWCipGbtl\l ljW{lilll hCi 1JiCibt 
mwpptp 4wmugtJ.witp}1. uw4WJCi CipwCig h\1uuw4wfi uwut111! hbmh1w1CibpG 
bli . Juun11uwCi ntqt111J.mw1i. qwqwupwp.. 11t1.twtJ.w11uwfi h wCitJ.utwCiqmp.1wu 
uwppb11 m hwpuw11wupCihp: 
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lihCiuwqwql1 w11uiW1lJ.1IllpJWCi uwppwl.j_npmuCihpCi f!UUl ti.wnmgtlw~p 
t. oquuuqn11atlm1 fiJillflhpp 2wm uiwpphp hCi: lpCinui hCi wuhCiw1.4wpq 
nHWUUlUWUUWJh L4lllJ14hl1P9 m UlWplllllllllJillUCibpjlg u)lCiih 4hCiuwntw4tnnp
G li11. 111mfip 11 b4w1.J.w111.J.ml1 bCi hwzl.J.]li mtjuCi)14wJntl : 

Pnp111 mbuwti.\1 mt11w4wJwCipCit11mu npn2wlt)l qhp mCi)l JuunpuwCi nb-
qbi1t1mw111!: Ulllli b°Wl.J.WU! 4wphtP t npn2bt btCihtntJ. pbnCiwtJ.npnt\_ Cijntfllt pw· 
tiLult[1g h juun11ulUG d"wuwGw411g. WJUltCipCi . juunpuwCi uw4hphup phnCiwtJ.np
UlilU hlu:iwG tl11w: luun11uwCi nhqtpqmwpJ! 1.4hmp t tl1fip 2pw h qwqwwCipw
ynulig[14: liJCi 4w11tu1 t 1.4wmpwumb11.4nq1.4wuipg. ptmmCipg. 1.41wumwuw
uwiltg h 1.4whwCi2at11 pwqw11wpn11 wn UJntphp)lg: upw c:\hI! npnztJ.mu t hjlu
Gtu·lt~fimu uib1\lllllJU.iwCi uit11ntl h zwhwqn11Mwfi 1.4w1uwfiCitpntJ.: luunpuwfi 
nliqt114mw11Cih1111 4w111111 tCi mt11wpw2JutJ.wit tl1Cit1 ltCii1.4tu qbmCijl mwlt. WJfi
t.4tu tt a11w lillllth11bu}1 tl11w : Cwhwqnpauwu 1.4wJliwfiCitpj1 mtuwlthml1g 
(i]HUCiil \tW}lllll l:;(i Ulfiht pwctpCiWJ}lCi 1.4wh1.4wCimuntJ., lfmt}lnjuw4wCi 4WU U{!2-
UIW4Wli qttllCtlll\: 'l-lllli bl:;Ul u11wu\1Ci. CipwCip 4Wpllll hfi tPfiht hnppqnfiw4~Ci h 

llllll]lll~ [1q: 
tuunpuwG nbqhptjmwrmu.i fiJllllll! 4wpbll1 t Juwnfiht utjuwfi)lltwltwfi 

lpuu h\11wwtl1l14w4wCi bqwCiwljubpntJ.. [1Cii1.4hu Ciwh qnJWQIUl qwq)l oqfim
p.11.uup: JuwnCiuwu wuh!iw1.4w11q h Wflll)lUCiWtJ.hUl Uhpillll! tl1gpwtJ.npnq 1.4nu
lll[l oqmwqn11amuCi t. pwCi[1 np w1Ci juwnfimu m gpn1.u t fiwh nwpUJ.hPlt 1.J.h
pL\1 zh11ml}. npl} il1 ljw11tu1 ti11w4wCiwgCihL qwqntJ. Juwnfihtl1u: 

Juunpt:iwCi nbqti1tJ.mwpmu CiJmp)l 01.4mjluw1 2tpuwumtinwCiJ! UJ.Wh-
141uat1m hwuw11 wGh1nuctbzm t w1.4whnl.J.hL 2tpuwut4muwgmu L. lPwgmgJii 
unupwgmu: n.tqtpqmwpl1 2tpuwub4111uwguwfi npwltl! npnzwltlmphfi wq-
11111 t'i t. uuiwgtJ.n11 ljbCiuwqwql1 i]wCiwljJ1 tl11w: 

~dnwliJl . pw4mt1111wCit11\1 4JwCiplt qnpetmfihmpjwCi hwtiwp 1wtJ.w
qm.1Ci u1w1uwuut11 umb11<tt1m GUJ.wmwltntJ.. wfihp.wcth2ut t qnuwqpf! mw
J]lll9utr liJll CiUJ.wuiwlj\1 hllldwp umln11wpwp oqmwqnp.itmd tCi w11mwqp-
1.J1.uo 4bGuwqlllql!: c+nt:iw11J!l! utwnwgGt1m wfihpwctbzut 2tpuw1l1fi tCihpaj1wfi 

n1mznnl bCi hbuihJWt w11mwhwJUUllflJWUp. 
Q1 = cm(t1,- tq) 44.m, 

11.pmt1f c - a qndwt1J!)l mbuwljwpw11 2tpum111mfifi t, 4.2/(u
3
K), m - n· qnuw11-

p\1 dwuimgmun. u3/tJ., t1, - t:f :t>hp.uhfimwutn1l]l 2t11uwumt1nwfil! phnuh1mg w-

111.u2 , oc : 
<1-nuw11p)1 mtuwljwpw11 2t11umpJIUUI! 4wtutJ.wet t fiµw

3 
4wqump1m-

li}1q . uwljlllJli hlllztltu114ut11mt:i l!firpuCimu hu c = l, I 63 4.2/ (u K) ltwtutJ.wa 
u1whL111ulit:iwCi . 1.f111tuw1uimuCib11Ji t11wfiw4fibpjlg h WJl 1.4w1uwfiCihpjlg lq = 5-

10° c : 
Juun11uwli nhqhi1tJ.mwp.)1 2tpuw1ltfi 41111DluutCibp)}, pwgp 2tp.uwutltm

uLuquwli 11\HU4J1g m 51h11dwmlJ.Pi dw4hpwUJ11p uw\thphul1g, UM iwt}mtJ. ltwJu-
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1.J.w() bfi UIJlllgbu}l tiHJlUWL J!tipwg}!p UJ.WhWfi21.J.llll 2tpUwutnJ16wfil1g: 'U11w 
tizwliw4mp.1mliJ! 4wpt1}1 t n1m2ht hhmL.Jwt pwCiwoLmf 

Q1 = ~KA(tr - to) 4'-lm: 
QbpumpJntCi[!. npfi w!ihpwdtzm t qnUWJtPJ! wwpwgfihpn L. 2hpuwJ}lfi 

4n111numfit11u u1wgtibt11t. hwfiql1uwCimu t wfihpwctbzm 2hnmgnq hqnpm
PJlllG. 

Q1.=Q1 +Q1: 

fuun11uwfi nhqhpi.J.mwpf! mwpwgfimu hfi mwpphp hqwfiw4fihpnit. 
VWJlU qnUWilPlllJ.. fih11pl1Ci 2tpuwtfln)uwuw4J1!ntl. UJ.WUlJWUp uw!Jh11huntl L. 
qw1w11w)um1ntl w 4ni.J. : 

fuun11uwfi nhqt11itmw11p mwpwguwfi t11wfiw!JI! !Jw)utlwb t fipw tiw
nmgitwapl1g, mbqwpwz)umu}lg L. )uwnfiuwfi hqwfiw!J}lg: 

Qb11uwJllli uwppw4npuwfi 4w11qwitnpuw(i u}12wtiww11 fi!Jwmuwup 
fib114w.1wgtjm1 UJ.whwfi2fib11J! npnzi.J.mu bfi pw4mhp)lwut11}1 4tfiuwqnpam
fihmvJwfi hw11uw11 \llWJUwfifib1mit: UbpwfiwJ}lfi pwtimtp}lwfihpJ! qpuwumu 
hfi 2b1uiwumI16wfiw.1I1fi mwmwfimufib11)lfi 3-4°C uwhUwfiCihpn1u: '1-w mh)u
fil14wUJ.hu hbzm tmalJ.1111 )u!iql1p t: 

q.wqwupw11fih11ll um.jnpwpwp qwuw4wpqi.J.mu ta · htCibtntl fipwfigmu 
qmfiit1111 qwql1 6Gznu1pg L. 4wnmgi.J.wapl1 wnwCiofiwhwm!Jmp1mfiuhp}lg: 
'1-]lWfi hWUW\llWUlWu)uwCi fipwCip pwdwCitlmU b(i gwap (P < 0,05 pwp). lil1-
2l1fi (P<20 pwp) L. pw11011 (P<200 pw11) 6Cizuwfi 4wnmgitwapfibpl1: 'U11wfil! 
4w1m11 hti t1}1wgi.J.wb" u1tibt )uunpuwCi nbqhptlmwpt1 hbtn qwu tnhqw4npi.J.wo 
u1ub1 u11wfigI1g wnwuo}1ti : U}1Ci!L. 50-100 pw11 nuzmuni.J. qwqu I1upuwlmu 4m
UJw4lJ.mu t qwqwupwpmu. pu4 wittt}l pwpop}l qtuwmu !Jmmwtitimu t 1pw
gmgl1! qnuun1bun11I1 oqunrp1wup: 

4bfiuwqwqI1 w11mwrunupJwfi uw11pwitn1nuufibp UJ.wmpwumbum m 
2whwqn11ahJlm 2wm 4w11w111 t wCi4UJwuqmpJwu wU(whni.J.mup: Iuun1iuwu 
nbqb11lJ.mwpmu qwqwqn.1wguwfi pwuwqmpJmliJ! hwumwmmfi !t. mum}l 
wfih11wctbzm t oqmwq11pat1 tul1I\nitw4lihppg UJ.wm11wumitwa UJ.WhUJ.wfi}1! 
2112wtiw4: luunpuwfi nbqt11itmw11I1 L. qwqwupwpl1 qwqw)unqntlwqwzwpmu 
mh11w111uuu hfi ipwqwfi. n11l! itiw41.J.mu t 2hpump.1wfi qn11oru1mpJwCi Cih11pn: 
(}.n.1wgm1 qhfiuwqwq\! u}lltn )unfiwi.J. t. np}1 hbmL.wCipni.J. u}l.Ci~L. qwqwupwp 
UmlibJ.ll wfihpwcthzUI t )unCiwi.J.11lpjillCil! qnfiqbCiuwgGbt L. W\llWlmlJ.ht qwqw
)unq11lJ.w4}1 l wit 2b11uwilhqmuwgmu, np\llhuqp U(Whlllwlil1 uwntbtJug.: gwgp 
ru1wG}1g . b13b qb!iuwqwqn wCiu)l2wlllhu w oqmwqnpoitmu. wfihpwdhzm t 
tmCl"h\ GwL. fipw uwp11uwfi )uCiql111J!: 

J. 7.2. lrlitiuwqwqp oqwwqnpmi1uf! 

4:bfiuwqwql1 pw11w111m1pJlllUJ! hbmL.JwtCi t. 60%CH4, 36,6 · C02, 3,0' 
H1, 0.2· 02 L. 0,2% H2S: 'Upw 2tpuwmitmp.1wfi hwmqmpJmCiJ! 2.5 lTQfbu3 t. 
)ummv.1mug· l.151Jq/tiu

3
. w.111uwG 2hpuwum}16wfil! ' 700°C: 
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4bfiuwqwq}1 wpmW1lJ1Illf'Jlllfil! fiuiwmwqwhwpuwp t 4wquwqhplllhl 
qnuw1wt1 L. pn~Ciw1wI1 h)lup)l itpw. ~CiwJwb wJfi qwphu1 t umw!iwt gwCiqw
qwC> 011qwtiwljwfi fiJmp}1g (w1umuwq 27): 

UfiwufiwlllwhmpJwfi t!ibpqwUJ.whwG2wpfin lflnipn)uqmu t uiwp4w 
J!livwgpmu. ounwfiJ! hwufimu t wnwlJ.htwqntJli)l. }lufI wunwCiJ!' fitlwqwqn11-
til1: 4hliuwqwql1 w11mwtllllllf'JlllCiJ! mwpitw [!fipwgpnui fimJG\llhU wuhwi.J.w
uw11w~wtfl t. uwqwJli WJil qhuwmu Ci4wmlJ.nui t hwqwnwq hwpwpbpn1-
p.1mfi · MnwfiJ! WJfi pj1l t. pwfi wunwCin: <.hmL.wpwp, -1>hpuw1pfi qpg wpmwq-
11wu1uut11 qwquwtib11UJ.bllm wfihpwith2m t lthfiuwqwqp pwuwtIB tflmtm)um
p.1wti 011}1fiw2wtflmp1mfiJ.l hw2l{}t wnCitr liJil qhuwmu 4hfiuwqwqp \llWh
t4tufitlmfi hwuw11 ubD mwpnqmpJmGCihflp oqmwqnpauwfi wfihpwctt2mm
tJJmfi11 ~lt 1l1fil1: 

Urynww~ 27 
4:bCiuwqwql1 U}12t1fi tnhuw4wpw11 hWJ! mwppbp <lJlllfJ.WUlUUlhuwtiwfi 

w nGCib u w t u 8 
4h(Juwqwqjl bwn 
~np opqtu(Jwl1wu 
(jJOlfl~ u~wt[np 

qrutiqtlwop hwztlntl. 

340- 550 

90 - 310 

4wCih 

lum.nwpmJU 

4hCiuwqwqp hun! 
~np opqUJ(lwljwli 
liJntflp u~wtlnp 

qwliqtlwo)l hwztlm.[. 

380 

280 - 550 
I 

!unznr hrwh1uu4np 
LUULUUm(Jp ttnU-

~. ~ll~· ~·~~~~~+--~---,---~~~r-:-:--:--::--~~----jr--~--;-::-:-~~--i 
200- 300 405 

200 -300 
4bpwj)lti zwnwp~ 
6wljfiqhq)l mhpL- 400 - 500 
Cih 

250 - 300 mh L 300 

290-310 3!0-430 

380 - 450 f!mJuhp~ uhpubp . 620 

200 210 -290 
170 -280 420- 500 

105 3!0-740 
360 
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3. Z3. lrlitiuwqwqp wpwwfJpnlpJw6 dli116wp1Jmp1mufibp, 
uwppwtjnpnufubp Ii oqwwqnphlfw(j bfiwpwtjnpmpjnt66bpp 

:poptfbpw1Pu wuwbunlpJm66bpmtf 

4bfiuwqwq]1 wpUiwqpmpJmfil! uba pwip t umwghL hwmltwUJbu WJfi 
h111j11fib1mul. llflllfip ntCibfi liba !!WfiwljntpjWUp tCibpqbtnpljwljwfi UjWhWU2-
Cibp: 011l1Ciwltl1 hwuw11 '.JpCiwumwfimu L. {fiqljwumwfimu qnpamu bfi ljbCi
uwqwq]1 w1m1w111m1pJWCi Up !!Wfip hwqwp n~ uba obnfiwpljmpJmfiCibp. 
n1mCip pwlJ.w11w11mu bfi wnwCio}lfi pfiwljwqwjphp}l pnp1p tfibpqbm}lljwljwCi 
UjwhwG2Gt11u: UJI} qn11anuS np.nzwljp hw2nr1mp1mCifibp mfibCi llwL. <!.mCiqw-
11I1wCi . <!.ntwCi11I1wfi L. WJL t11ltpCibp: 

U}1GlL. bplJ..lm1u1 hwuwz]uwphwJpfi UJWtnbpwqlil! <!,mllqwppwJmU ljw
Jl•G ljbfiuwqwqp :pwp11pljwfibp: .1>bt1bfig 0.wljngp}l wuqwu qjlll.I[Wtnlltnbuw
ljwti WjlUlWI}plllpJWU ljnnU{htlWtnp@ 680 tin@ ljwpfiWJllfi :pbpUWJillU qnp
anq ljbCiuwqwqJ1 a bnfiwpljmpJmfimu opwljwfi uzwljlj_mu t 53 u3 wfigwu12wp 
qnuw11P. n111nu 1lll1fi11 Ci Jmpb]tp U{WJmtfiwljmpJmfil! ljwqumu t 8-10%: Iuunp
uwu uumghuu uiL.mu t 30 011. opwljwfi umwgqmu t 1478 u3 uw12mp. oqmw
qn11auwCi hwuw111lll1mwCip qwq: 

luny1h1111w.1l1fi lJllllllJJntfimu UlllJUU{bu llllJ12 wz]uwuiwfinfitp bCi ljw
U1Wt1tlh1 WJ11 nu111mp1wup: '1--pwugl1g wpclwCil1 t hl12wmwljt1 q., q.n11finqbun-
1J.11 ltnri.ul1g uzwljqwa ljbfiuwqwqw1}lu mh11bltmJwfipl!. nptnbq wfiwt11np 
]uun11uwCi 6wfiwU{w1Ilmq. ]uunpuwfi ]ug}lljmu hwumwmmfi 2ti1uwum}l6wfip 

(ubqn:PltLWJllU ll1Jl119hUp UllfilL. 35°C. pbplin:P.titWJllfi(f u}1fi2L. 53°C) L. with19m
ljw.1}1Ci Ofi2UWU UlWlj WU2WUlqntU t ljbfiuwqwq: YWU fiwL. WJl bqwfiwljub11: 
Umljwjli qnUW11J!ll u2wtiuwfi hwjtnfip b.rtwfiwljfibp}l pbpmpJmfi(i WJfi t. llJl 
1111Wfi!! ~b(i WU{tulmqmu UlllilQhUp U{WhWfi2illlIJ. Wpl].Jlllfiwlj_btmllpJntfi]!. llfll! 
hwuqbgfimu t: Ulb]ufintI•ql1wljwfi mw1uUJ.mpJillfiCibpl1 wz]uwmwfi!!WJpfi aw
tJ.w1fihp}1 qqwu1 ubawguwfi. pwCip np uzwljmul! zwm h11ljw11wmL. t: '1--w 
u1w.1utufiwq1111tJ.wa t li11wunq. np ]uun11uwfi Jug.tilt.ti qwqwljmmwltfl2nuf ljbCi
uwqwql1 wtlhrnmltwJ(•fi oCizuwCi U{whU{wllmuu q<tqw11wgfimu t utpwfi 
wnw2wgfim1 pwljU1bp}1wCibpp cp1pmnfibntpjWU lil12wqw111pg a L.wtJtn]uqwa 
upt1112Cit11I1 hhnwgmll{!. np}1 hbmL.wu12nlJ. ljmpmlj ti2fimu t ]uun11uwu ll1PllQh
ut1 l1CiUibfiulitlmpJmCiir 

llnw2w11ltt{b1 t cp1tSwf1P}1 lizwljmu}lg qwq umwfiw1m Cinp tqwfiwlj. 
ll!ll! tlh11wgCimu t CiztJ.wa pb11mpJmfifibp(!: tmpJntfiCi WJU t. Il}l ubpwCi wnw-
2wgfirn1 pwljUlbJ1}1wCitr1l1 uzwljuwfi u}12wtlwJll}lg a L.wipn]uqwa uphppfit11!1 
hwpljw1111wljwfi hbnwgmUJ! ljwmw11t{mu t qwqwljmUiwltl12mu qwljnuuu 
UU1h11atpn L. U{tu11pt11wpwp ]uwnfibtm owfiwU{wphnq: '1--w WUJwhntJ.mu t 
lttimbfiu!1tl qwqwfi2tuUlmu11 (ltbfiuwqwql1 twl! uhawfinui t t11ltm L. wtJ.bll1 
wti~wu). fiU{WUUlmti tlbtJwfi wnw2wgfin11 pwljmbp}lwfibpp wpwq qw11qwg
uwtiu L. hfiw11wtJ.npmpJmfi t lllwllm unmgtu}l ·willlJmfiwqbuimpJwli qqwll1 
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µw11011wguwli 1tw21U1ll ljp6wlllhL uzwljuwu clwuwfiwltt!' 18-}lg upll~L. 9-10 011 
L. 4Jn1.n1wglib1 ubpwCit~hCiltl1 ]ulinpuwCi ]ugpljfibpll awqwm: 

Unw2w11ljqwa b11wGw4.P Ulb]uCin1nq}lwljwfi u]utuwfi pbpqwb' t 24-Jlll 
lil!wpmu : <!,wuwowjfi WJI} ujubUWJll hbmwqwpo-bwU{!Cipwg zwpctmu ljw
UlWllllll fuwnfil1lnl.J. (2) ljwhwi!npqwa Ubpwfipbfilj}l (1) ub2 phnCiIUJ. ljgw]uIUJ.n
l[wlj!1 (3) L. tJtwltlll uwppll ( 4) up2ngnq uwmmgitmu t pwpu. u.tifilL. Uiwhwu2-
l[n11 2tpuwump6wCil! Uiwpwgwa qwuqitwa. npl! pUlJlljwgwa t"ljhuqwlipfihpp 
4qwfipl1g ljwu Ujmu 011qwfiwljwCi UCiwgn11Ilfihp}lg, npnfip UjwpmfiwljnuI bG 
tlf1fi2L. 20% 21111 llJlllfl . Imlt pbnuwpwtlt1111. ljgW]uIUJ.nitwltp (5) L. ipw4.lJl utllJll!P 
(6) Ul12ngntJ. 6!12Ul linqu pwCiwljmpjwUp ]uunptJ.wa qwfiqitwb' qmpu t pwip
l[mu 11111.qbu 011qwfiwljwfi U{WPWJIUlWfiJmp: Ubpwfiphfiltl! 19Cibtmg hbllln . 
hwtlwowJfi phnfiuwG 2wtltt1. tltwlt.ti2 uwp12hpl! (4 L. 6) ipwljtJ.mu hfi. n'pntJ. L. 
wuiwlmql[mu t uhpwfiphfiljp LPM hh11ubmpljmp1mfi(!: Ufi2wmt{wb- ljhfiuw
qwql!. 11111! pw11 ljwgwa t 50-70% ubpwfipg L. 30-50% bpljopullll wa]uwb'Cipg. 
hw111jw1wwltwCi hwt{wp1111 ljwnmgqwapnt{ (7). qwqwljmmwljlltlJg ]uIUJ.ntJ.w-
4wzw1mtJ. (9) . Uwlllmgqmu t ljmmwlj}ll qwqwJ}lfi mwJlilllmpJmfi (IO) .• npmb-
1ij1g 4.b11gCimu bCi wCih11w<tt2m ljwpppCibp}l hwuwp: qwljn1111up uwljwpqwljl! 
11}1Ulbpn hwuw11 oqmwq1111at{mu t qwljmmu-ubmp (11). pulj qwq tJ.bpgfihlm L. 
tmunlihtm qn11ampnp1mfiuh111! upti]upnfi ljbpU{nq p11wljwfiwgfihtm hwuw11 
Uib!uli111nql1wljwCi qamu uUigt{mu t wnwlJ.btwqntJfi tJ.wljmmup Plnlt (12): 
ll.1uutlmntJ.. ljbfiuwqwql1 hw11ltwm1wljwfi hwilw12uwfi ljwnmgqwb'pu ]uwnCip
~!1 (2) ht.ill ut1wut1G wz]uwUlmU t ui1Ci]upufi ljbpUJntJ. L. qwqwljmtnwlJll2mu 
wtqwlml[qm u t UJWhwli24m1 hwulllwtnmfi tJ.wljmmul!: 

9 r 

-Orq11\i111j101' 

II 

6 ~'"rwr~•1'Jft·~~ btP 

JD 

I t 
' -

'Ulf. 24. 9-nrliuqp{lg lJtuq umwuw1m mbjulin1nqftwl;wli qi>ft ujubrfwli. 1-tfbpwlipblil;. 2-
-ftnuulifll. 3-pbnfinq l;yrufttnrJntfwl;. 4. 6-t/Jw/;fll uwppbp. 5-pb110wpwt/Jft2 l;gwju11q11tfwl;. 
7-hwµ/;WT}{IW/;wli hwtfwpnfJ l;w11nzytfwi>p. 8-qwqwqmmwl;ft2. 9-junqntfwl;1u2wp. /0-
-l}Wl/WJ/lfi mwpnqmp.1mti. f l-tfwqmn11J~1Jlunp. 12-wnwtfbJwqm;O tfwqmmrift p[n/;: 

'uljw}lwq11qwa Ulb]ufin1n@wltwfi qa}l hpuwfi tb1w 011qwfiwltwfi U{W
lltUpUlwfiJmph11]1 U!lUUlJlWUtnUwfi hwUW}l Ubpbfiwfibp uzwljIUJ. J1l WptnwqpllIJ. 
-'hunp1pnct.1bJ1 qJ1U1WWJlUlWIU1WljWCi lll1wtJ.np11tUf! uzwljbt t qnuwripp urliwb-
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ru1pw.1}1U tuunpuwfi uw11pwtln1mtlifibp)l hwtlwpwmn: UJfi 1985 p. UJl:iqwqptlbt 
t 4}1l..l1 UWJlqmU. WllU1W11llW4wfi h UJ.hU1W4wfi l!mPOW[lqntUfih[lfi WfiQbt bfi 
hw2m1. uhpl1w4wG wpmwq1un}3Jmfi(! qwquwqbpUJ.tlht t 1988 p-)lfi: lthfiuwt
tit11qhU1}14 UlhqwqWJWUpJ! opwqwfi li2wqmU t 89-96% lunfiwqm}3JWUP 30-
-50 U3 qnuw11p. IJ.huuwqwq]l u)l2)lfi opwlJwfi bWJ! 4wqumu t 750 u3

: 

°G4WJ1UlqlltlWcr Ulblufintnq)lwlJ.wfi qantU ubpwfipbfi'1)lg qmpu ptulftqnq 
211!14 qwuqqwal! wp11hfi .'pb11ubumwgqwb" t. qwpbt)l t lftntuwqpbt qw2m h oq
UJwqn11aht n11UJ.lm 011qwfiw4wu UJ.wpw11mwfiJmp: Uw4WJfi n~ pntnp Ulfimb
U11t}3Jmliuhrunu 4w11hl11t211)14 qwfiqtl.wb"fi oqmwqnpcrbr Ubb"wuwuwup UIW
hwfi2tlmu t tlhpwcrht UJ11fiq h 2Ill•4 .'}>pwlJg)lwfihp)l: 

lli1w2wp4Ljwcr hti 211)14 qnuwqp(! .'}>pwqg)lwfih11}1 pwctwfibtnt 4wmw-
11tiLUqn11atJ.wcr hqwlim4Cihp, npnfig)lg wubfiwhtmwfi4wpWJ)lfiJ! ubtuwfi)l4w
Vlllilttuqwfifi t : .211)14 qnUWll.PJ! hhqmlJ h lajlfiq :J:i11w4gJ1wfibp_)l pwdwfillll ub
tuwtil14wnt1u!1wqwfi hqwfiwlJ.fih[Il1g hwJmfil1 t qnlituflPI! uhmwqwUiwpmfiw4 
uw4wp1l11~ntl' WlJ11tU{1u11 untt:J:itumn4 u2w1JmUJ! h WJfimhbmh ubtuwfi)lltwlJwfi 
pwctwlimul! :J:i11w1J.gl1wfihJ1l1: UwlJ.tuJfi WJU hqwfiwlJ.11 pb1unpJmfifi wJfi t. 1111 
211114 qnuw1w}1 wupm12 crwtJ.w1u wfigfimu t pmfiwtlwqpqnq uwppwtln1m1ufib-
1mtl . n1111 hwfiqbg(imu t crwtuuh[l)l uMwguw(i h Ull1Il.Jlllfiwqhmnt}3JWfi }12bg
UwCi: Dmm}1 UJ.IlllQhu)l }1fimhfiul1qwguwfi hwliwp umgfimu bfi w[ldl:ipwqnp 
liw4w1u1]1~fihp, op}1Gw4. wumli)lup uml.'l>wm. npfi J12bgCimu t. qnuwey)l UJ.w-
11w11mwfigum1 w11cthpJ! . pwCiJ1 up craupwj)lCi u]lwgmpjntCifib1mtl ql:iqmnmtJ.mu 
t lnum: 

u2tlwcr phpm}3JntCifihp(! llbpwgfibtm hwuwp wnw2wp4qt1 t 21tl14 qnu
w11pJ! hh11mlt h UI!1Ciq .'ppwqgl1wtil:ipl1 pwdwfinq ubtuwlil14w;p!1ut1wlJ.1J.1li Cinp 
h11wliw4: UJumt11 uhmw11wUIW}lmfiw4 uw4wpill1~}1 lftntuwph(i oqmwqnpa
Ljuu'.i t Cimntgum14LUlulllJ}3.11[11! pw114wgwcr t hwfipwJ)lfi UJ.W11w11mwfiJmp}1g ' 
tulfo.'pnu}1g· Nil4(H2P02) h 4w19!11nu)l p1n11lllll1g· CaCl2 ljwu 411119. npUihu hh
qm4 .'pwq (UlW}l}lWLlllb"Inl lil12wtlwJp) oqmwqnpOtj_mu t qnUWtlPll hhqm4 
:P1nu4gl1wli (80%). 11111! uUJwgqnui t 211)14 qnuweyJ! pwdwlihtm UJ.Illlghumu: 
liJI} dwuwuw4 2: 1 hw11wpt1mrp1wup {bp4m uwu hhqmlj .'pwq, ut4 uwu qnu
wey) 50-55°C 2t11uwum}16wfi}1 (q.nuwey)l 2t11uwum)l6wlifi t ubpwupbli4J1g 
llJll}lU qWl_.111 dtuUWUWIJ.) fiumhgfiJUl tlllb"lllj}l\! UUlgqmu t qTIUWflP!l Ub2 h )lti
mhuuM tuwnfiqmu. npt1g bbUJn !'llllfintli bfi hwfiq]lmn 10-15 p. tuJq t1fipwg-
11mt1 tnLrij1 t mCihCimu tuwnfimpil(! .'}>pw4g]lwfitpl1 pwdwtibtm uumghu{!: <!.b-
11ml! '.llwq[! 11wmw114qmu t. ]lu4 Gumqwcrp[! ummp t qnpcrmu hwp4w1ww1twu 
h11LUUw4n4 pwctwfiljhpn hwuwp: 

liju t11wGwlJ.ntl qnuWilPI! u2w4htnt9 hbtnn 10 h wqbt)l wfiqwu lftnp-
11wlimu t :PI1tm11uwfi dwuwtiw41! h umwgqmu t 4nliUJtbpuwJ)lfi 011qwfiw
hwCiptuJl1G UJ.W[lWlllllWUJnt}3. npl! hwztlb'1znqwcr t N, P, Ca fiJmpb1mt1. : 

Unw2w114411q tqwfiw4)l mtufin1nq)lwljwfi utuMwfi ptptj_wcr t 25 -tlll 
fi4tu1mtu: <!.wuwowJfi WJlJ utuMwJ)l. tuun11tlwcr qnuwqp)l qw!iqqwcrl!. n11fi m-
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Ul1 55°C 2t11Um}ljlllU. Ubptuli}3bfi1Jl1g (l ). UllllCiWIJWJ}lfi lftwqwfi)l (2) U}l~mgnq . 
pwctf1ufib1mtl umfimu t tuwnti)l~ntl 4whwtln11tJ.wcr uwlJlllllllM1 tug)l1Jl1 (3) ub2: 
UnqfiwlJwJllfi lftw4wli}1 (5) u)l2ngn4 WJJtUlUq t i.gqmu fiwh Ciwtuo1m12 2: l hw
]lLUph1nnpjtuUp UIWlfl{ltuuml.\wb" NPCa GuUJbQlillll IJwpmtJPI! h )lCimbCiu)ltl 
tuwnGqmu t qnuw1wl1 hl:iUJ : liJu bflwliwlJntl fiwtuwUJ.wmpwumi.twcr 211)lg qn
uw1wt1 umfimu t CiuUJbguwfi tug)l4 (6). npmh11 mhll}l t mfihCimu htqmlJ :P11w4-
gl1w.1l1 L. fiumqwb"pl1 )lfimtCiuM 2bpmwqnpmul!: uumi.tw~J! pwtlitJ.mu t 4w
nmgqwcrp}1 (7) t\pw' tunGwtJ.wqp4tlhtm h hwml11Jwtlnpl.\bm hwuw11. lm4 hb-
11m4 .'p11w4g}1wJ)l lilt UWUJ! UJllUUJ.ntl (8) utlllfiW4WJ)lfi lftw1JwCiI1 (9) up2ngntJ. 
\umintlw4wzw1mtl (10) LQtJ.mU t lug)llJ.p (11) ut2· liumbgCillll IJwtuntJ}l UJ.WU1-
11wumbpn hwuw11: Pwc.t(iw~wlft)l~p ( 12) u)l2ngnl.\ WJJtUlbq b(i 19qmu fiwh 
wunlmul!· NH4(H2P04) L. 1tw1glmtli)l pp1p}lqJ!' CaCl2 1Jwu 4)1111!: 

,.1~1.J:JL. : 
i · 
/·'·:\ 

: ~.\ 

iQ 

r 

-: ('I ,_ o· .. 
··"6. ·· ~ 

0 • . · · 

.A_, . ;:f. 

11 

¢:r\·~~··~. · ·. ·•' 
z.Y:~J 

~> ~ . k-
1,tr 2S. J2pftlt 4ml'lt11/Pl! ftmt.iwqwqpqli[m mlift10n1n4ftwq1ufi 41Jft ujubtliuO. l -1Jbp1u{ipt;Oq. 
2-um7liwqw1ftt.i lf1wqwfi. J-lli11q1upIJ/11ft ft1gftlt. 4-ftuunuftl, 5 /, 9-lflwqwOOlip, ff-uu1.111ig-
1J'wfi ft19/1q. 7-flbmuytinl/ qwuncgqwilp, 8-uJntl'uJ, IO-ftmf/Ill/tui/w2wp, 11- [/w/untJp/l 

ft19/1ft. J 2 -pwd£iw1wlflftr 

.'Qp}14 qnututlPl! t>11wfilJ.g)lwfibpp pwdwfinq wnw2wp1Jtln11. tqwliwlJJ! 
hfimJltutln111n}}Jlllli t mwu1u 10 w!iqwul1g wtltt]l pw11opwgfit1 pwdwCillll 4w
wug4wop}1 w11mw1111m1w1JwfimpJmCil!: Umwgtj_wcr hbqm4 .'l>11w4g)lwCi tlw-
11ml1rnqt11crmu ~11 u1whwfi2111u h wfiophwgfinq mb11wlJwJwfiputpntl hw211Ilm
~)Jt ullp IJ.wJlbtl1 t g)ll:ip1wzmmu: 

q.11uw1wJ1 UJ)1fi1J .'}>11w1Jgl1wu umwgitmu t hwmJ14fit11l1 6t.ntl . UJ.w11-
~uuL14_tuu t hwuvw.1J1Ci pw11w1111wuwut11l1 pwqwupntl. qnUUJ.tbpuwJ)lfi 011qw-

93 



Gwhwupwjjlfi llJWllWptnWUJmp t . npJ! 4wpbl.ti t hnajJ. ub2 umgfibt hwupwJ!ili 
UJWpWptnfi Jlltp hp 9llllIJ. ubp bfi Wfi b1111lJ.; 

3. 8. fihllfiunw)l uzwl[uwfi h oquiwqnpiniw(j li11.UJliw4fihpJ! 

3. 8. 1. fitn/OWI/f1ftg uUJftmwljn1gw1ftfi ljliplipft UJWmpwumtiwO 
mlijuOn1n<JftwOliPf! b. mlijuOftljwljwO tiftpngulipp 

fihllmfiuhJllt wpmwpnpwupfi mfil1 wqnUil1 h :Pnu'.pnpp pwqw4wa pwp-
011 UJwpmliw4mpJmu: Oppuw4. hwi.Ui pw(lu wpmwpnpwlipJ! uiwpn1fiw4mu 
t 56% 2mp. 1.6% wqnm. l .5% .'pnu.'pn11. 0,8% 4wtJimu Li WJtfi : 

f<h1zliw1U'l1 4_wpw4wqbpWwfi qnJmpJmu mfibgnq 4hfiuwphpup4 ub
JlllllJ! · t114w11wmh uiwhUJwlimllJ!. hwuqhgumu t wqnUip . .'pnu.'pn(lp Li UJlllU 
mwp11b11l1 qqwt11 4n1mmmuhpp: 011l1fiw4, pnzuw1U'u 3-4 wupu uiwhUJwuhLl1u 
41111~mu t wqnml1 50-60%-1!: fc>nzliwtlPfi oqmwqn11muu tu nz upwJu n11UJbu 
uiw11w11mwfi1mp . w11la 4h11w1}1fi hwqhtmuubp' npnl'inq wuwumfiuhpJ1 la pm
qt1111 hwuw11: 

<!.w1mul1 t. ll]l hw4_bp]1 uwpunqmpJWU Ujjlilghufi wqwpmqmu t hwub
uwmwpwp w11wq: Ufimfi1m uwpunqmpJwu majlubpnq wfigfimu t 4-5 d. J!U
pwgpmu. lllUUill 4h11p ut2 hqwb' ufifiqwu3mptpl1 uha UWUI! lP Jlll}lWgqmu 
pn>mu}1 4mp1j1g : 011f1uw4, wqnm)l 1m11wgmul! i)l qb11wqwfigmu 25-30%-liq: 
lJJ1wdwuwfiw4. 4b11wpwztum1 ubtuwfipq1Hibp}1 4wnmgqwb'pwJflfi pbpm
i)Jntfiubp]l UJWU1Qwnn4_. 4h11P. qqwLll UWUJ! pwlflqmu t JllliUUlqp)l ub2 : U1u
t4bu n11 Jl11iUWIU'li )111 ut2 UJw11mfiw4mu t Ubb' pwfiwqnti)JWUp ufiuqU1uJ11t
pbp: fltum}l u2w4itt1 hfi mbtuuntnqpwfihp. PiliUWIJ.Pll ll}llljbU w(iwufiw4b11 oq
mwqnpb'b1m hwuw11: fihlzliw'lPmu ufifiqwfiJmpbp.fi wnwqbtWiUJtP UJWhUJU1-
fib1m. lflntuwq11whw11llw[llllpJmfit! pw(lc:\p.wgfihtm. hnUig qh11wgfib1m. quw
uw4wp uwfi11tfip1! h u1141mopqwfipqufibp{! llifilwgut1m hwuw11 fiuiwmwqw
hw11uw11 t 41111wnt1 pwpc:\11 2bpuwumpt'.iwfiwJ}1fi inpwgmllJ!: Pwpop 2tpuwu
UI!1t'.iwul1 m 111iUibfiup4_ oqwlflntuwfiw4mpJwfi uiw1uwfiub1uuu wunfiI1w4)1. 
aaupw211wb'fif1 la UJntU qCiwuw4w11 UJmpb11p pwgwuw4wfi wqqbgmpJmfinu 
I12umu t fiqwqwqmJul1 : 

::>n11wguwu uumgbumu 4n11zmu t wqnm}1 nt wqhtl1. pwu 4-6%-1!: ~11-
11wgwb' pntuw1lPI! 4wpbl.ti t uiwhuiwfiht Plll'h 4wll uintl1tpl11buw1I1fi uiw114b-
11111u ut1fiih tp4m mwpI1' wnwfig pwqw1yuup1wu lflnlflnllimpJmfifib]l)l h qn
[lllrnuifib11l1: Pw11op 2bpU.wum)lt'.iwfiwJpfi inpwguwu tqpnghul1 dwuwfiwq 
uib1tl1 t mfihumu pntuw'lP)l pwqwfipp 4wnmg4_w0p}l 2tpuw1pfi mwp11w1m
b'mu. Il}1J! 4b(lw4J.1uw(i dwuwfiw4 utb'wgumu t U.wfip.tw4buuw:ptpuhfimw1pu 
w4ml1qmp JlltUJ!: 

lrzw4lJ.wb' pnifiw'lPu uiwp.mfiw4mu t qqwLl1 pwfiw4mp1wu wqnm: 
f<hl~UUlIU'l• uw1mtL1unpJlllUJ1 UllUlWqll]lWtqhu 4wqumu t 50-60%, pu4 UlllWU-
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6)11.i mw1111bp)lu1f 65-68%: QbpUUIJpfi uzw4uw(i bfipw[lqqwa uwpmp pn~u
wqpj1g UjWtnpWUtnqWO 1 4q lthllWLJlllJll! lqpntfiwqmu t 0.6-0,8 qbpp Upwqnp: 
4_. Pmlllltuqw@tlntUli mllJwtlibpnq 1 ltq zil[l pnlUW'lPJ! UjWpntfiwl[nui t 
0.617 4b11l1 upwqnp. tfib11qbm)14 wpdbp{! 2.9-3 ,8 4ltw1f\Jq t: 

::>up pnzuw11pl1 qbpwpbpJWL hpuuwqwu mllJwtlibpf! pbpqwb' bfi WilJm
uw4 28-nul: 

UJvnwwlj 28 
fihlluwqpt1 ufifiqwpw1uupJmfi(! Li ppupw4wfi l[wqllJ! 

}llflWQ fib hb mg mn 
r U]lli2L 2 wuuwqwli uw-

lfuwumt nmhp)l obp- lfuwmm timhp]l obp-I 

I 5mg1uli)lzlihfl~ 
mqwz]l lrbpmnuf qwu-

mnuI, l):lwJmh mwzb'lfl uinui, mnp~)l 
11wljLUJ]lli utwhiJ.w/lv)l 

QWUIJW[l)l \jpw gWUIJWp)l l\JlLU I <11uuwliwl! I 

: lvnLituL[ntllJntli. '% 5.4 4.2 5.1 
f· 

37.5 26,2 20,3 I .:.nttl lttilnmhhli, %1 
I .:_ntLl ptuIJ.wlipw-
· li_1mp,'Yc, 

8.5 22.3 14,5 

~liqlllu!imp 4.0 3.4 3.2 
Luqmn .%i 
ULUJ1ll! .'X1 6,3 9.0 3,2 
u·ntutip .%1 15.0 16.7 28,4 
lnu1ulrnui. q/\ju 22 .9 24,7 22 ,8 

. .'b nu .~mn . u/liu 16.0 8,8 16,0 
f 4.lumm\]1Ci E. ut1 45 .0 52.5 52,5 
! '-LJumuu]l Ii B. uq 0.35 1.5 0.41 

Cum 4w1n11l1w4wulllpJwfi zllp JlllIUUIIlJ!{l liilwfi t Juuiwgpwb' 4bpbp.pfi. 
j1u4 li11m hrnu UJ.l.lllUib)1fimu 4wfi pn1np. wutitntuwpl1utt.ti wlll1fiwppmfib11l! : 
luu1tuqpwo 4t11b11]1. tunmwum11p la WJL 4bpb11p hbm P.wnfiwa tnp Plltfiwq
pm.1 µmtjnq ]m121111 t112b11w4_n11 wfiwumfifib11pfi 4hpw411btm tltnpc:\hp.I! gmJg 
bu tn4bt np u11w uiw11mfiw4wo fi1mpt11U wfiwumfiubpp 411qU.l1g LWtl hfi Jm-
!Huqtjnul: · 

Ubp t114111nu h wpmwuwhuwfimu pwquwp)llJ. hhmwqmnmp1muUhp hfi 
4mu1tu11tlbt pnzfiw1wl1g uiwmpwumqwb' 4b[lWUnlPl! 4bfiqwfipfibpp 4bpw
pwcrlimu oqmwqn11b'btm 4_b11wpbpJWt: <!,pwhw(iqfip hfi uzw44_bt Wjfi l'.ilt2lll 
u1b)uLi11p1q)1tuJl14_ uzw4btlll li W}ll}Jntfiwqhm oqtnwqnpb'htnt hwuwp: 

1972 p. wuwufiwpmctw4wfi uwfi{1mwppw1l1 <. q_f1.-mu 4wmwpqwa pI1-
t.'i11w 4wti L. 4tuuwpf1u11w4ma hbuiwqnuimpJmufihpp hpuwfi iU1w npnzqht t 
4hti1Jmu11ubp]1 4t11wptudumu oqmwqnp.b'bt pnzuwilJ!)lg uiwm11wuUiqwb' 4b-
1nuu11111: .;'..bmwqnmm111mfifib11l! gmjg bfi mqht. n11 WJfi 4wpbLl1 t nztuwpfibp.)1 
4trnup1uc.l'fimu oqUiwqn11ot1 u]1fiili 50%. Jm11pbpp' 30%. tunqhp)l ' 10%: Up
q.JllllitUtjbm t hwuw114,mu pmqnq uwmqwz)l 4bpwpwdmu hwuw4gqwb' 4tp.b-
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p\1 hhm fuwntiht ut1tiLL 25% pnzfiweyl1 wump: UJu qtuwmu opwl.jwfi pwzw-
6t1 lnuufimu t ut1fi~h 1300 q-p.: 

· UfiwufiWUJWhlllpJWfi hwuwuP,mphfiwl.jwfi qpuiwhhmwqmnwqwfi 
11fium[1mmml! uzwl.jbt L t}mp6wplJ.ht t hwuwqgqw() l.jbph11l1 up zwpp pwriw11-
pwuwuh11. 111mfigmu oquiwqnp~ht hfi gwilJ!WpwJpfi L. ni gwupwpwJpfi 
pnifiW11PP.g tqwm11wuuiqwi) wump: Unw2wplJ.tlht t CiwL pniliwrtppg hwuwl.j
gqwi) tit11t11 UJWU1t1wumht mfimhuntpJmCifihpmu qwu qnpi)wpwuw1l1fi UJWJ-
uwfifih1unu: 

JvU<.lf-mo L wpmwuwhuwfimu uzwl.jtlht bu pwp6p 2tpuwuml16wuw-
Jltfi Lnpwgfimt mt11wlJ.WJWfipCibpmu pnzCiwqpJ! uzwlJ.hl'll 1wqwqtUJU hqw
tiwl.jfihp. n1mfip hfiw11wtll1pmpJmfi hfi UlWLJlU WJU zllll tU16wl.jmu oqmwqn11-
()bp11 qbfi11wupfit11l1 l.jhpwpwdfimu: 

f&nzUWtlPll pw11611 2tpuwump6wfiwjpfi zn11wgmU1! hwuwptlmu t 
uzwl.juwU wubUwwnw2w11tu hqwfiwl.j: ::>npwguwfi qtuwmu pnzfiwrtpl! WM 
qw11wltwqt11bqmu t hlitlwfi11wphp uI1ltPno11qwUqufih11l1g, qhpwumu t qpmfi
uiw1l1fi 211tpp qt11mnmtlt1m tlmwfiql!, lJ.p6wmqmu t pnzUtllilJ!J! tqwhtqwfitvu 
hwuw11 tqwhwfi2tlm1 uwq t11hul!: lctnzUWilPl! inpwg4_mu t 10- 16% funUw4_m
PJtufi uwhuwfifih1unu: U4_bll1 gw()p tunfiw4_mpJwfi 11htqpnui pniUwrtpp opqw
fiwqwfi uwul! pWJI>WJtlmil t: ::>1111wgfit1m 11ttqpmu pniUWJ'\J!ll qwUqtlwbl! 3-4 
wtiqwu t}lnin1wfimu t : fcrnzfiwrtpl! inpw9Ut1m hwuwp hw'iHlflntpJwtip lJ.wptiP 
t oqmwqn110-bt fullUlWUlllll UJ.WUlpWUUlllfl Uq_lf-0.65 wqphqWUll!: 

::>npwguwfi fitqwmwlJ.ntl oqmwqnpO-tlnri pniUWrtpl! 1l1Umu t hptp mh
uwl.jl1. gwupw11l1 tll1w (t}lw1ml1 pbt}l}' hwmwl.jwJliU UJwh4_wO-pl1 ppnJthpUht.P.9 
31 -35% funtiwqmpJwtlp. wnwfig gwupw1.P.' 4_wuqwlJ.wJltti UJwh4_wO-pl1 hwqh
lilt uwmriwzpg 50-60% funfiwqmpJwilp h 6mt1.P,g (hw4_wpuwU ctwuwfiwl.j 
wtlh1wgtit1ntl 2mp) 70-80% tunUwqmpJwUp: 

::>1111wgUhtJ119 wnw2 lJ.m1uuwlJ.p wnw11lJ.wUtppg (t}lbuuur1. 0-qnUl. pw11. 
t}lWJUlit fun2n11 qmn11Uhp h WJtU) pnzfiWI(Pl! qmmu b(i Uwqh1m4_ L. WJUlllhb.UlL. 
uwuimgmu ~n11wgfin11 pUpmlJ.pfi: '.)np qwfiq4_w0-p pwctwUpz 9l14tnliltg wnw2 
tu1111114_wl.jwzw1u11u 2tpuwuml16wU1! CiUiwmwlJ.whwpuwp t UJWhtqwCiht I 20-
- l300C -11 uwhUwtiUh111uu. lmti pupmqp UJtlllllJmUhpl1 hw6wfumpJmU_J! · 6-8 
tqm/11: Qt1111wumt16wfiJ! 130°C -119 pwp6pwUwum I12fimu t pfiiUJtu l!tiqhw
Unq1 pwtiwlil!· wJfitqhu tt tqpnmtl1fip uw1mtum1p1mfiJ!: "Vz4_wi) nhdpup 11tUI
pmu zllltWgUm1 pupmqmu pnlfiwrtplt ufiwtm UlWlflntf}JlllUI! qwqumu t 25-30 
011. 111111 dwuwfiwlJ. tunUwqmpjlllUU Mtimu t upUz h 4-10%: 

UJutajmnq. pw116p 2t11uwump6wliwJpU znpwgtillfl wqiibqwmUbp}1 oq
UmpJwUp n1m6m\ wUwumli!it11p hwuwp qw11ttl1 t umwfiwt pw4_wqwfi tchuCi 
utaj1mwl.jmgw1I1fi l.jt11. n1111fign1u pwqmt11:tu1tnql1wl.jwU hbmwqnmmpJmliUb
Pll t11ll.Jwtlib11111{ pwgwl.jw1mu bfi upqpn:t>tnpwU. ht1uptit11Uh1tP 6qhpJ! h pm
tiw4_n11 tiJmpt111r ::>1111wgwO- qnUWllPJ!. tq11ij1tpl11tUwJpU t}lwq UJWplJ.h11111u t11-
4w11 dwuwtiwq tqwhhll! utifiqwpw11 hwml.jmpJmfilit11I1 tllJ.w pwgwuwpty11 ~Ji 
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wqipmi: 4w116 dwuwtiwlJ. UJWhbtm hwuwp 2HP pn~UWf'\J!I! lJ.wpbiP t t9fiht pq
ph u1w114h1tl1 ub2: 

Jvnplmqu1 t m114_mti 2pwqm111J. pniUwqpntl l.jbfiqwUp.fitpl1fi lJ.bpwlJ.pht 
u]11u.1G .)_np lJ.b11wfuw11Cituflllfib11l1 . .)_llJl hwuwqg4wO- ljbpbpp qwqumu qwu wfi
u}121utqbu. illl1 tlltllwqmu: 

lcrniUwrlJ!J! pw11611 2t11uwuml16wUwJpfi hqwfiwlJ.ntl inpwgfihtm hw
thup h}1utiwl.jwGmu oqUiwqn110-mu bCi pwp6p2tpuwuuip6wUw1I1Ci pupmlJ.w
JliG tuq11tqwt11tibp: 

I 960-70-wlJ.wU p4_wqwfifit1tlig Utiq1Pw1mu, UITT.i -mu. l>11wUul1wJntU. 
1'mwtl1w.1mu. 'D.wUJnU!1w1mu L. WJt tpqpfihpntu oqmwqnpomu ta pupml.jw
.il1ti .)_lltlWfingUbp. npnUp . P,!i.)_UJl:iU l!UUl uhpbfiWJ!l qwnmgqwopp. WJfiUJbll tt 
mttuGn111qt1wqwfi tqpnqbult 4wmwpuwU tmpJwup wCiUzwU bU mwppbp4_mu 
Ub4JI tlJlllU!tg: 

UJ11 mtqwl.jwjwtipfit11l1 zn11wglinri fumg'[! UJUlUltlllfl pupmq t. npp Uhp
um li tnh11w1wtlwb bti Ulwpphp titntuqwuw4npmpJwup ppwqw6L. wzfuw
uHuuuwJ]1fi 011qwlifibp: ::>1111wgli11fl fugpg qn1npzl1Ci m qwq11 qmpu t hwUmu 
q LiG m1mfiwfumJu oqwu11}1.l.11: 

Ufiqu1wJ!llU qwfiq4_w0-wpwp wptnwI}l14_mu tu tilt pwfip mtuw\tll mt
qwl1mJtu!iuut11: 17.'.b um1tlJ.1 «l>thuiihP» wqpwqwmJ! Ciwfuwlllhutlwc':l t 20 
hwqm11 hwtll1 pniUw1wfi 011wqwCi zn11wgUhL1n hwuwp: lJ1t2pfi wptnWl}J1.ll11W-
41utimpJmUJ! zwpwpw4wu 6 m t: liwhwqupqwi) t w4_mnuwm WJJlllintl. npU 
mzturnmmu t hbqmq tjwnhtwfiJmpnq: QtpuwumpnwUI! 260°C t: 

«lfwumhp :i>w11u tlttlPUJ.Uhfim» :t>l1puwti wpmwI}lmtu t FH.)_fiwrtp ln-
1nuytiuq wq11tqwm wwgmglti uw11pw4_11pmunq. wnw2wg1lfl qwqhpl! uwppb-
1rn htuli1u11: Uq11bqWU1J! hwzqwpqqwO- t 15 hwqwp hwtllt pnifiwqpJ! .)_npwg
(i him hwuw11: Uzjl.1wuimu t hbqmlJ. tlwnt1wU1mpn4_: fchipmltlt uqqp!iwuw
umli 2b1Hitnutn!16wfiJ! 540°C t: 

«4111uwCi ]1tiipnumpj1wp> :t>p11uw!i pnzfiw1tp iUpwgUbtm hwuwp w11-
m1.u1umu1 t «4nttiwfi» uru1tu1 tnbqwljwjwfip : UJU fiwfuwmbu4_w0- t 20-40 
hmqw11 hw4_l1 pn.)_UWJlPfi 011wqwfi in11wgfihtm hwuwp: ShqwlJ.wJwUpU wz
tumurn1 li t wqmnliwm ntctpun4_: Uzfuwmmu t qwqntl 4wu hbqmq qwnhtw
tiJmpn4_: .%11uwuU1]16wUI! 760°C t: 

«0114.nUJ 011qwliI1lJ.h» :ii1111uwli WllUl\UllPillU t mt11wtiw1wUp ubq OJUllU 
8 htuq1u11 hwtll1 pniUWttp i11Jtwgtibpu hwuwp: 4..wUqwlJ.Ubppg pniUwqpI! pb
J1!1~w1J1ti tlmfuw•wlQntJ hwqwptlmu t L. qmmwlJ.4.mu 8 U1 uiwp1111mp1wup nh
qli11tlm1u11)1 ut2: U1Gmt11.l1g pnzfiwqpU ]1UpUwlmu umuip t qn110-mu inpwgti1lfl 
wqiihqmm: Uzwtiuwli J!fipwgpmu pn2Uwf'\J!I1 fun!iwtlmpJlllU[! (70-80%) 112-
limu l: uJ1fi,1.h 12-16%: · 

lllfli -mu WIIUlWlllltlntU bfi pnitiwqp znpwgCillfl up pwUp tnbuwl.jp wq
pbqwmGb11: 1,4. 26-mu pbp4_wi) t «lvtn lliylpt1m» :pppUwJp pupmlJ.wJpU uih
q1.uqtuJ1uGpf1 11llqhtu!imp mbup{!: 
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'I.Ar 26. «/ulijf UqpftliflW> .'f>ftflUWJ/1fln}UWIJP1npwg6nt} cn/iqwftw;wOpft lJUl}lilUUfJI{I tnliu
/Jl!· 
1-pmU-ftlip-lwl/ltul/npftl, 2-p1126w1JPft rJwumrgiJ"ul{i l/lnft1w1J11ftl. 3-pmuftlip. 4-l/lnft11111J11ft-

2/1 /, pftcnhpft hwqnpqwft. 5 t1lil/wcnnp. 6-ptfpmft111;ft6 2npwUng. 7-0IJWU'rzft.! · 8-gftltfnu: 

St11w4wJwfipl! pw114wgw(} t hbml!Cipwgpwfil1 ln11wgfinq pupm4Iig . 
np!1 ut11p!1fi q1wfifib111! awwwqn[ItJ.WO bfi: fchl'pm411 bp4Wfllllpjntlil! 7.62 U t. 
lrn4 }lnlfiwqpli wfiguwfi 6wfiwutw1lhl! ln[IWQUIIIJ. tu9l14fibpnq' 22,8 u: fchl'pm-
411 u4qpuwuwumu 2tpuwmnii6wfil! 980°C t: Cun[Ih!nl tunuwtJ.mllJWfi w11wq 
q1111111zl1wguwfi vn2fiw11PI! umJ.n11wpw[I mwpwumu t 63°C !1g 112 wqtu1: ~np 
pn2uw11PI! $nfuwlll1l12ntJ. umumu t pwctfihO[IWilllIJ. ubpbfiw: Sb11b4WJWCipfi 
wztuwmmu t wtJ.mnuwm nbctiiuntJ.: 

l>pwCiu!lWJlllU }lil2fiWllP lll[IWgfibtm hWUW[I WJIUlWll[ltJ.mu bu «Nil[lll)) 
L. «litlib(i» Wq[IbqWutUb[l(! '. UWfuWUlWbUqWb° bfi 8-16 hwqW[l pnzntuii hw
Uwp: 

0n2fiw11PI1 21111wguwfi pwquwmbuwlj vupm4w1Iifi mbqw4w1wupfibp 
tfi w11mw1111tJ.mu P.mwij1wJ11tli: lfPwJfi «q.Iiqw» :P!1puwa wpmw1l[llltU t 
Ultu!lpbp WllUlWilJlilllWl.jwfint}JJWUp Ulwulig wtlbUI Ubpb(iwfib11!1 Unl}btCib11: 
u4 27-mU pb11tJ.wb t IJn2Ciw11P lnpwgfiIIIJ. «'l-0-P.-t-'1.0-P.» mbqw4w1wfip!1 
4w11mgtJ.wapw1l1Ci ututuwu: 

lfnp!11w1!1Ci $nfuw1u1wll!12n9ntJ. IJnzUWllPI! $nfuwllllntU L. uwmmgmu 
bfi pbnum1 1.jwnmgl{w(}p!1Ci (I). npmtqpg t.Pntuwlll1Ii2-zwi.pwqnpl1lntl (2) m11-
tJ.mu t 2n11wgfi1111 vupmlj!1CI (3). L. pnzliWl:lPfi wfiup2wtqbu l!fi4limu t 800-
9000C 2t11um131wup lmuwfipp ub2: Oqmwqnpml_ntu t pliw4wfi qwq: 

lUuzliwcya wztuwmwupw11ia O[lqwfiii u oqWUIJPzll (4) up2ngntJ. wnw-
2wgw(} w11wq hnuwfip}1 oqfimpJwlip mbqwlJlntuqmu t qbutl1 pbnuwpw$mt 
wfigp (12): ::>1111 pn2Ciw11Pl1 qwfiqtJ.wb'fi oqwulJ.Pl-Ubtnl1lP. (10) 4IIIJ.lil1g ul.ntqa
tJ.wa 011w1t1u hnuwfipntJ. $nfuWIJ!Iil.mli t 9P4tnfiCib[l (5 u 6): U1qmbJt t umUmu 
uwu Mn11 tu111111tJ.w4l1 (9) hb.Ul u11wgwb' qwljmntu $w4wUp L. OIJWUIUli-Cib
tnl12I1 (IO) uP,2119111{ gplj1nfi!1g (5) i.pnzbuuwa :PJlwljgpwU: <IJ.wm[IwutnI1 uptp
Pll hwmm4 ljwnmgtJ.wbp}1 oqlimiJJWUp t9tllllU t UJ.W[I4bp}1 (7) ut.2: 
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tJ n 10 

(,//. 27. f>llltu[IU/;lllU" «'l-cffi -t - '1-cffi» tnliqw/;tu)IUUf!ft ljwnmglfwopwjftU uful;;ViuU". 
1-pbnfinq ft11111mg1/wup. 2-q1nfu111lJflft2-.!wl/Jwqnpftl, 3-1npwgUnq ptfpmft, 4-oqw1J'rzft1 . 5 /, 
n yftl11nOOt;p, 7-111111{1/;hp. 8-pwdU-Mpwpnq 2ulift. 9-ftmqnqwft. 10-oqwtl!fftl. I l -funqnqw
t1wiw11. 12-plinliwµt111/inq wU-gp. 13-h(}ng: 

St11m4WJWUJlll WJ1UlWll)lllll.W4wfintpjntufi f!UUl zll[l pn2fiw11Pll 1900 
LJ.q/ct I:. upt11~I1 wnwil.h1wqmJfi tunfiwtlntiJJlllfi(!' 22.7%, qwqw111a tJ.wnt1w
LiJHL )o) [1 owtuu1!' 307113/ct . tnb11w4w1wupl1Ci utqwuw114mu bu 6 liw[lli; ShI1wltw
JWlipU [111bul1g ub111.jwJWgfimu t ubljl!U}JWgpwfip tqmmqnq iJUpmlj , n11b tnpw
thuqj1a11 1600 uu t. lmlt t114wpntf)jlllli{!' 14000 uu: fchl'pmlj(! IJbptJ.wb' t zwpct
t.lwG pliJJwgpli nu111mrJwlip ' 10 ou ub4 ubmp}1 tll1w : fchl'pm411 ubpumu mbqw-
11!1l[tu0 t;(i tnw11pbJl 411U!p}1qm11wgpwj}l pubp' mfllul L. f -w~L.. D[lllCip WUJ.Wlm
tJ.nu.'i bli p11,1_ uw11p}1 tnb11wzw11ct(! vupm4J1 h[I4WJUlliJJWUp: 

D.mu1nut1w3mu w11tnw1uul_mu ta vnifiWllP in11wgfiIIIJ. lili pwCilt mbuw-
411 tnb'ltu4LUjWCipfitp: «UwfitJ.w-lJn,1_p.tm :tJl111uwfi hpuCiwljUlumU UJ.WU1[IWU
m111U t nz ilL.D llqn1mt}Jjtuup ut4 L. t114m znpwgfinq pupm4ut1mtJ. wq11tqwm
uhp (lilJ.. 28): <!,mu~p pbnfim1 ljwnmgtJ.wbppg (1) t.PnJ:uwqpiiuwt.Pwtln[IIizntJ. 
(2) mpl[mu t zn11wglimt pt.lpm4 (4): :Jnpwuw1mg hbum pllpm4ll pb1~uwpw
l[111q LUUQ~}1g pbp tPllfuWil[llllfib1mtJ. (5 U 15) tnbl}w$nfuil.nt1.i t b[I4pn[ll} zD
)lLUgli1111 [!Upm lJ. (16). llllUlUll tJ.bp2fiwlJ.WUtuU[bU t znpwfintu: 

'.J1111 qnuw1tpl! pbnfiWIJWtPIIIJ. wfigpli up2ngnq t9tJ.ntu t UllflPWJ}l (11) 
t.1t2 . 1111mhq}1g· 4mmw4l•il1 (12). w1fimhbtnL. zw$wtJ.np}1z uwppp (13) ut2 . n11-
mt1~ u11w li wtJ.bLwgtlmli bfi hwUpw1!1u tqw11wpmwfijntpbp: <IJ.wmpwumii op
qwli~lnu linwJ!ifi J:utu11Gm11111! t9tJ.ntll t pmfiljb[I}l (14) ut2 : Oqwliajlif! (9) 
(}:n;u t }unliwtJ.mpJmlitJ L. vtpu uwuCi!t4fihpl! . 111111Gp fiummu ta 9l14tnfiub[ll1tU 
~ ·t IO). Oqmtuqn11otJ.wa 2t11uw4!1p[! tum1ntl_w4]1 (7) ut12ngml_ qmpu t qwLlm 
: ll l ll]l:ii : . Qt11uw.111a uzwljuwa unmgbumu qwuql[wa}1 tunuwtlnt}Jjntlifi 
H;~'ill1 li f!llpmlJ.mu 75 -119 112umu t lil1fiili 30%. pu4 bp4Jlllpqn1u' 30-pg ut1Glu 

4 
hi· ll.111 _mhuw4}1 mt11w4w1wfipubJil1 W[IUlWJLllllIJ.W4wfintpJ1llUI! 600-650 

q t. 2ni1 liJm)o)[1 hwztJ.ntJ.: 
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14~ 
~ 

3 to ts 

ulj. 211. tiw111nuwljwli «Uwurfw- ~n//lm> !/>/JplJWjft bpljp1Jpmljwjftli t.nlII]IU{jWjWUfl/1 lj111-
nmgrjwiip1U.f/JU uf11blliuli. 

1-pbnlinlJ ljwnmgrfwup. 2-t/mfuw1Jf1/1NWl/Jwl/npft/. 3 -hling, 4 lt 16-/ npwgunlJ ptfpmlj
libp. 5 lt 15-pbp l/Jnft11u1J11/1/ubp, 6. 8 lt 10-g/llj[nulibp. 7-/linqnrfwlj. 9-oIJwtfqft/. ll - lin
f1/1W. 12- ljmi.nwlj/1(. 13-;wl/Jwrfnp/1( urupp. 14-pmuljbp: 

tiw1.4ntiwqwCi UJmu :J>J:lpuwCi wpmwqpmu t mwpphp ilIU].hLfih11l1 «luw
uw111u » tnh11w4.WJWfipCihp. npnfigl1g 1-5 UlU}htfihpJ:i tnh11w4.WJWUJ;lU]l]l WJl
tnw1uu111w4wCintpjlllUI! , hmupJ:l 70% lunfiwqmpJmfit! uJ:lfi[L. 10% I12hgfihtlm. 
4wqumul 100-110 4q/ct: 

'1-wCijiwJmu «lim1wu :Pl111uwCi umbqbhL t l llJlwgfinq wqphqwm. npJ.! 
hti1u11wq1111111pJmfi t mwijiu pnLCiw11Pl1g umwCiwt qwpw4.wqh11oqwo u1.4.J:lmw 
4.mgwJ]lfi uph11p : ~wuuuti qn11buipwCi qbCi11wfij1fih1llt hwuw11 1.4wmpwutnnu 
t 4.h11. nJll1 qJ.luwtl.1111 pwqw1wwuwul! 2np JJn2fiwllJ!G t : 

Uqum11wu1wJmU «'1-ctwptl1 j1fictbfih1lltfiq» lJppuwfi w11mwru11uu t 
U'l-45 -12 um1htl1 wqmnuwm ufimgmuntl JJl12filll11P 2n11wgfinq «'1-ctwhpp luhht 
'"l-pwbp.» tnbqw4WJWfipCibp: lJbphfiw(i fiwtuwmbuqwo t uzwlthtm 100 hw
qW]l hwtll1 JJTI2UW11J!J! : 

c+bpuwu]iwJmu 1.4wmbCimwqnpqwa t JJll[Ciw1wp 2pp4wgqwo qwtiq
tlwb[! t!m2l1wguwfi ubpmµ1q uzwltbtnt mhqw~wJwCip: Onpwguwu nbctpU[! 
4.w11qwqnpmu hfi WJUIJ.lbU, lljlU}buq}l qbpwgfih(i up4pn-1>tnpwfi . PWJ9 tl12hg
(ib(i uph111di 4bfiuwpwCiw4wCi wpcthpn: QbpuwjpCi uzwtimup.g hhtnn pn2Ciwq
PI! umCimu t uwu1j12 L. qpwCim1wgqmu: 

fan2fiwllP lnpwgfinq tnhqwltWJWfipfihpp tl2W4UwCi . wptnWl}Jllll})JWU L. 
zwhwqn11auwCi qnpbmu 2112wt.Phtlt wzfuwmwCipfib11 hCi umwgtlbt fiwL. Iunp
hmn1w 1l1u l.J1m1p Jmlimu : 

llnw2j1u wCiqwu. 1959 pqwqwCipCi , li:pL.J:l uibmw4wCi hwmmlt 4nfium 
1m14mn11wqwu PJm1mCi (wCiwuUw1.4.whwqwCi l>h11uwfihpl1 hwuwu111 u~pbCiw 
jwguwti uhvtCiwfibpll qbntl) fiwfuwqbbg lllllllJ!Cipwg pupm4wjpti lnpwgum1 

100 

fl J·rfl fll -100 mb11w4wJWfilll!· 111i.ti qwnmgqwopwJJ:lfi utubt'iwCi pbpqwo t Ciq. 
19 -mtl : 

'IAr 29. ro-11,iliwqp .!npwylinq fll"TJITJ cnb/110n1nqftwljwu qiift uft1btfwu. I . <mtipft pmuljbp
- ljm cnwlj/1/ . 2. pb11linq lj1wm1glfw()p. 3 . l/Jn/uWIJJ1ftN Wl/Jwlfnpftt , 4. hUng. 5. rJpwf!upwgp 
µ 1fpn1t1. ti. ?, tJCI.- Jn tinpftiu. 7. gftlj1nu. 8.1np pn;uwrtPft pwduMpwpuwu q/JU. 9. 111wpljw
t1111p/1,- 11"/ipbtitu. JO. pbJJ tftnftuu!JP/1.!. I/. l/Jn/11WIJl1Wllppng: 

Ui1pl•ttuJl1Ci lfin!tJw111.1will12ngntl JJil[UWllJ!l! mhqwlfinfuqmu t pn!Gwqp 
211[1Luqtillll WlllilW!lPWUWU L. UWtnlllgqmu pmfi4hll-4.llLUJWltilWfi (1): li]Ulllhb
Vllt. pl:mCinq UWPI!II (2) up2ngntl pnlUWllPl! hwqwuwpWlWtP mpqmu t lfin
p.11u1111l•Hwlfiwq11)l}1~l1Ci (3). npfi J111 hhpppfi' upwnCipwg ~npwgCinq pupmltl1G 
(5): l(h1~ Ciw11pL~ uzwlttlmu t mw11 qwqnq. npCi wnw2wumu t hCingmu (4): On
(IUI!-J tuo pll)UlUllJ!l! twj1 wfigppg t9tlmU t UllltPW (6). pult W]CimhhmL. mpqmu t 
u1tum11wutnl1 uptq1pl1 ~wlfiwlfiwpbJJWtlnp.1111 qpb (8): Lgqwb" uiwpltbp(i wCig
linlll b(i UJlUllqw4wJl}l2 UbllbUWJllq (9) L. pbp qmluWIJ:P]l!Otl (10) pbnfiqmU qm
p.1LU1lJIWU}1211yl1Ci ( 11 ): 

Onpwguwu ctwuwCiwlt pn!liwqpp tunuwqmpJmfifi p2Cimu t 70-75-pg 
llJ1ui l. I 5-20%: @n~ Ciwltpt! uwCipwgqmu t upfilL. 5 uu uwufipltfibpp: '1lwm-
111uuui]1 upt1112I1 wpmw1111111}w4wfintpJntCi{! tiwqumu t 500-700 4.q/ct: Sbqw-
41u.1wtip)1Ci UUjlUUW}lqmu t 3 UWlU}'. 

'-Ll1unuu11uwgqwb 4hph11}1 1.4wm11wumuwCi hwuwp ubpbfiwuhpll qbntl 
'"-l)1Lli.JlHUj1 U[bmwltwu hwmm4 411fium111u4.mn11wqwfi pjntpnu U2W4ht t 
O 'rtfll -2 uwpvwtln1unuut11!1 CiwfuwqJ:lo pnlCiwllJ!li lnpwguwCi hwuwp (Ci~. 
30): ' 

0 <1) fll -2 mt11w4.w1wtip[! iiwfuwmbuqwb t 60-65% }unCiwqntpJwUp 
l)n~ uunwE ;1111wguh1m hwuw11: ' 

fr}niCiwCingI1g 13n~CiW1lPJ! }1CipCiwpwlfl ipn!tJwIJ:Pwup2ngntl pbpqmu t 
w1~unu11 11tu1.lmu L. VlWtnwtiuqwltwCi uwajl (1) tl.Pw funznp omwp fiJmphpu 
tuh 'i' tumb1n1 q hl:.imn qmVlwlttlmu pbmnfiw1.4wmqwb mwpn.qmpJntCimu, dtu-

IOI 



uwum4w4up UjWhtljwfiuwti hwuwp: SwpnfllllPJmfi}lg PlllWllPJ! hwmm4 2ub-
4wJJ1fi t.flntuw11pJ1~n4 (2) mpqmu t tuwnfi}l-iwt.flwtln11l1lpfi (3). npmbqJig 2fib-
4Ll (4) phnlimu t 1m1q~fipwg lnpwgfinq pupm4}1fi (6) : QbpumpJmfil! pupm411 
u4qpuwuwumu 900- I000°C t. qbp2fiwuwumu· 120- 160°C: Oqmwqnpaqwa 
ln11wgfinr1 wqbum!! gJt4Lnlifibpmu (l 6) uwppqmu t pniliWJ'\P}l t.Pn2bfiuwfi 
.'}>1uu4gjlWJJlg L. turn111tlw4n4 (19) IPllllU 2UWUitlmu: 5}14Lnlintl (16) wu2wm
qwa t.fl112l1Ci umumu t Iuwnfi}1Hwt.Pw4npl1i: Iun2np 4n2mb11}1g L. omw11 
wnwp4wfih11J1g wqwm4wa illpwgwa pnifiWJ'\PTI mmqw1l1li ipw4wfiJ1 (8) 1IJ1-
2ng114 L. pbp l{lnfuW1}ll!I~ llq (9) UlJltlntu t t.lt2!lll!J. ubpbfiWJ}lfi (10) lunzn11 4112-
tnbjl]I t.lwfigwgfibtm lnuuwp. n11l1g hbmn UJ.fiL.tlwml14w4wfi t.Pnluw'lfl}lintl ui11-
tlmt1 t tuwnfil1H wt.Pw4npl1i pwpu pni fiwqpp hbm tuwnfibLin hwuwp. }lu4 lllP 
upt111211 hJ1uuw4wfi qwuqqwbi! 1_g4mu t 4mmw4)1l (13) dwuwfiw4wtln11 
u1mhUJwuuwu hwuw11: liJfimhbmL. 4mmwtiPi l•g l{lnluw'lflwu]1211gub1mtl 
lll11Wll44mu t J!UUl U2WUW41llpJWU: 

?, ft. J O. fiTn;uwqpf1 ; npwg1J'wu OfTJfTJ-21.11bp1un1nqpwqw£i uwppwtfnplliu{i uf11blliu£i. 
I . rnwmw£inqwq1uu ll'wrz, 2. 2ubftw1flu t/ln/11tufJJ1/Jl. J. p1wnup1-1wt/lwtfnp/J/. 4. pbnlinfJ 

2ubq. 5. !J(ing. 6. ; npwg linTJ pll'pmlj. 7 pbnliwpw¢nIJ wugp. 8. 2umqw1p£i t/ltuqwli 9. pbp 
1/111f11wqp/1;. 10. !f1.zpnq ll'bpbfiw. I/. UJUJ1.I1pwu1.11p 1.lpbpp/J hnt/wgmg/1;. 12. IJ/1Ul.llf1UJu1.11fl 
llplippp p bnliwpwtf1lliuli t/m/11wqp/1;. I J . .inp pn1£iw![pp qm1.11wqh, 14. t/lnz btitJw{i ,'/Jpwq

.tt/lwlih{l/1 hwtfwplliufi gfllt1nu: 15. 2uhftw1pu ¢np11u1Jf1h 16. t/ln2m hwtfwptliufi L oqmw
qnpatfwu qwqhp/I i.liupplliuu gfllt1nu: 17 2uhljw1pli t/ln/J1wfJJ1/1;. Ill. qtfuwtfnp oqwuqp;, 
19. oqrnwqnpotfwa qwqbp/1 1JI11.pu 2Uff11.111liu£i pmqntfwq. 20. tfwnh1wu1mpp UJWhUJwli
lliu(i l.IILU{lf1fJntp;mU'U'lif1: 

G!l4hh11p w2tuwmwfipl1 ctwuwCiw4 utbqw4wJwfipLJ qW]lJlfJ. t u2wqbt 
u]1t:i i. L. 110 m pn)_ uw1w: 

0'1}ffl-2 UWJIJ:IW4lllllllUlltl UJ.WUlpWUU14WO tlpbjll)U ppbfiJ1g Cibp4tuJWg
UlllU t 1 - l 0 uu iWt.ltb11I1 hwui]14fit11: :::>npwg11wo pn2fiwJ'\P1! UJ.w11mfiw4mu t 
4.5% wqnui. 3.6 .'}>nu.'}>np (P20 5) L. 2, l % 4wuunu (K

2
0): 

Qum lllll upbppp wputwqpnqw4wfintpJmfil! 2000 4q/ct t (75% u4qpfiw-
4wu tunCiwtlmpJntt:il! ill1t:ilL. 12% lt2bgfibiJm). 2PP qnlJ1112}1wg111u(l 5234 4q/ct. I 
4q 2mp11 qn111112l1wgubLlll hwuw11 tlwnbLWfiJntpll b-wfuu1f 35 JO (835) 4Q 
102 

(l.iliwt). mbqwru1itwo hqnpmpJmfi1:f 184.7 4'-lm. UJ.whwfi2tlflIJ. hqnpntpJmfi1( 
116.8 4'-lui. uw11pw411pmulibp}l qwfiqtlwbi!' 81000 4q. tlwnbtwfiJmpp owtuul! 
430 4q/ct : 

Iuw114n4l1 uwpqp '%pbubqbliu4m PlliliW.'}>wp11}14wJmU 1972 Ptlw4w
ut1CJ wzfuwmmu t pnl fiw11J!l1 iilpwguw(i llUlfJ.[!fipwg pupm4WJltfi lnpwgfinri 
mt11wtiwJwfipp (fi4. 31). npfi umbribl.lbt t mbriw4wfi nwg}lnfiwtltqwmnpfibpp 
41111u}lg : 

n 

= 
~ ~10 

1 2 ·"'·b . {j Ur J /. fTJhplwbqbuuqm ;m; fiw.'jJpp/llttuJ/1 wbqwljw1w£ipp qwnmglfwbpw1/1£i U1u llw · 
/. lmufpp qnu.nwli/1;. 2. pbi1£inq uwpp, J. tfmfuwlJfl/JNWt/Jwlfnp/Jl, 4. hung, 5. ; npwgunq 

p1Jpmq. 6. pb11tiwp1111/Jnq ¢np11ufJJ1/1;. 7. ubUJWpwuinp. 8. UfUJUJpwuwp tfpbpp/1 ljmuitu
lt/12 · 9. Uf1Uf1f/bp/1 tftypwtfnptJ'wli IJ/1&. JO. qbqwtfwpll'wli ljb1.11, I I. g/Jlt1nuubp. I 2. ufuwbf!
u/Jr 

Sblufin1nq11w4wfi Ujpngbu)l 4wm~pliwfi mhuw4bmpg WJfi UWll!!lmp
l.jnr1bfi i]1 mwppbptlm u o '1}'1} -2 mbqw4wJwlipl19 : fchipm4}1 u4qpfiwuwumu 
9bpuwuuiJ16wfil! 800-900°C t. l1U4 qtp2fiwuwumu' 120-160°C: QhpuwJp!i 
d7w4uwG Ujllllybumu Lnpwgru1 upb11vp qwfiq4wa{! mwpwumu t u}lfilL. 70°C: 
::.:in11wyun11 pupm4mu pnifiwqp[! ufimu t 30-35 ru1UJ.b : 60-65% tunuwitm
pJwtlp 1m11wpwCiLJmp l m Iuuuppg umwgtlmu t 10-18% tunuwqmpJwup 300-
-350 4q ~ n11 upb11p : Sbqw4WJWUVfi w2tuwu11uu t lll hbrim4 tlwnbtWfiJmpntl: 
'-lwnhLlUUJlllpll owtuul! 4wqumu t 180-200 4q/ct: Cum UJ.Wmpwump upbp.v]1, 
mbqtul.jw.ituCipl1 wi1mw1ipnqw4wfimpJntUI! 4wqumu t 800 qq/ct: UbpbfiwJlifi 
uu1wuw114mu t 4 t.lw1ur 

lcr112u1mwl1 Ln11wguwu hwuwp qwu mp}12 zwm mbriw4wJwfipfibJ1. 
pwrn ]111w4wfimu pnp111fi tL u4qpmfipwJpfi ml1uw4bm.J:ig mfi~fi fiuwfiwm}IUJ. 
4wnmgqwori · pupm4wJlili bfi . oqmwqnpamu bfi hbqmq qwnbtwliJmp 4wu 
qLuq: . • 

1.14w11wq11tlwb mb11w4wJwfipfib1uuu 4wfi hbmwvp.pl111 pfictbfibpw4wfi 
mbtuu]14w4wu tmomu!ihp: Uw4wJli wJq wqpbqwmfibpf! hwqlltl pb LWJfi 4.J:i-
1nunmp1mG qmubu ut11 hwfipwt1.jbmmpJntfimu 4wnmg4wapwJpfi pwpipu-
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t}JW~ . pw11011 wpcthpj1 m zwhwqnpbul4wu etwjuuhp}i. hwmqwll!hu hhqm4 
Ltwd qwqwJJ1Ci tJ.wnhtWCijmphpp Libet etwtuuhpp uiwwtiwnm}: 

Phw114h. 4w11htl1 t wtJ.hl.P uiwpq qwnmgtJ.wc)pntJ.. $nppw~wlfi L tctwfi 
mh11wqtuJwfipCihII fiwtuwqetht. pwrn qwnbtWfiJntpp qwli tthltmpwtCihpq}1wJp 
etwtuul! WJUOll Lifimli t h(JwpwqnpntpJntfifihpl! uwhliwCiw$wqn.q wlibfiwtw
qwfi q1111etnCi11 Libp hwfi]lwll}hmmpJmCinui: 5mJg mwfip t}wnbtwCiJmpp etwtu
uh11]1 ~wlfih11l!: 

Swpph11 u4qpUw4wa tunfiwl!mpJmU mUhgnq pninw:qpp ~n11wguwfi 
hwuw11 ll!Whwfi~>1.Jm1 2hpumpJw(J pwUwq[!. wnwUg hwztllt wn(J\tllll oaj1 mw
pwgmlit!· ph111.J.mu hfi 2h11liwJp(J hwztlwpqmli [9): 

Qh11ump,1wfi pwUwltl! (4Q/ct). npl! bultuutJ.mli t mhqwqwJw(Jpl1 I ct w2-
tmumwUpl1 {!Upwgpmli pnifilllqpf! 20-pg uj1fiiL l00°C mwpwgfihtm hwuw11 
qwqumu t . 

Q1 = cm1(t2 - t1), 
n1rn1tn( c - Ci .GJmp}11.J.h112fiwqwfi whuwLtw11wp 2hpli111CiwqmpJmGu t . qQ/4q 
wum .: m1 - I! UJmplt qwfiqtJ.wetl! uqqpCiwqwCi tunCiwt}mpJwCi ctwliwfiwlt. 4q, 
t~ -- .P mw~tugu~li t}b112fiwqwG 2hpliwump6wfil!. t2 = I00°C, t 1 - l!. mwpwg
dwli uqqpliw4wli 2h11Liwump6wCil!, t 1 = 20°C: 

29. 30. 31 w1umuwqfibpmli phptJ.mli bU pn~Ciwripfl tunUwtJ.mpJ11lUI! 
Li!1U?L 10% 112hgfin11 1500 qq/ct wpwwqpil1l,wqwfimpJmCi mfihgnq wqphqwm}i 
hwuw11 m4JwtCih111r .Qh11LimpJwCi pwCiwq{! (q.Q/ct). npU wCihpwcthzw t whriw
ltWJWCipl1 Lih4 ct.wlit}w (!fipwgpmli tunCiwtJ.mpJwCi qn1nJ12pwguwCi hwliwp' 

Q1 = m2c, 
n11mh1f m2 - l~ 211}1 qwUqtJ.wetCi t. np[! wCihpwcthzm t qntnpzl1wgCiht. qq. c' _ 11 • 
cp11n112}1wnw2wguwU mhuwltwpwp 2hpumpJmfin. c' = 2263 q.2/ltq: -

ra-nL[ituT\P~ ul1qpliLU4wli 
\unlitulJ.mpJmli[!.'X. 

80 
65 
50 

'Ujmp~ u4qpliwljwli 
qwfiqtJ.w~[! . 4q 

6750 
3850 
2700 

{]Jymuwlj 29 
1 mm w Cih m hwuw l 

"VJntp(! mwptuglilitm hw
uwp 2hplintpjWIJ UjW-

hwli n wfiw Q/d 
2260000 
1294000 . 
907000 

Qh11umpJwfi qmuwpwJl1fi ~wUwq(! (q52/ct). npfi wUhpwcthzm t qwfiq
tJ.wetI1 mwpwgliwCi L tunUwt}ntl)JWU qi11npzpwguwfi hwliw11' 

Q=Q1 + Q1, 
npmb1f Qi - I!. 2t11umpJwU wJfi ~wUwqfi t . n11U wUh11wcthzm t qwfiqtJ.wCl"f! 
mw?wgfihlln hwuw11 . Q2 - !!' 2b11LintpJwfi WJfi pwfiwtiI!. npfi wfihpwdhzm t 
tunliwtJ.mp_1mUJ! qnp1pz}1wgfihtm hwuwp: 
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Sb11wltwJw(Jpl1 l ct. wztuwmwfipp hwliwp qwnbtwfiJmpp uiuihwfi2-

Ljllll L!w(Jw4l!' 
m2 = Q/m, 

{]Jymuwlj JO 

l'llwhwG2tJ.m1 2hplimjlJWCi pwfiwltl! f452/ct/ J:unfiwtJ.mpJmfin 
ru1mmhwafih1m hwdrnn 

J:vnliwlJ.mpJmCin qntnp-

@-n,1_ liw l\P~ Ul!llP liLU4 LU li c+-ntnpzpwgllUT\ 2PP [llUUW- zpwgliblm hwuwp i.qw-

4n. tiqttt hwli2tlnT\ 2bp1intfJWU IJW-
tunliwtlntf!Jmli[!.'% fiwlm. li51/ct 

- --- 5250 11928000 
80 
65 2350 5187000 

r 50 1200 2730000 

{]JymuwfJ 31 

rllwhwfi l 
Q/ct 

Q1 Q2 Q = Q1 +Q2 

80 2260000 I 1928000 14180000 

65 1294000 5187000 6481000 

50 907000 2730000 3637000 

Cum hwztlw11qlih11Jl. npuihuqp jlllifiwqpp uqqpfiwqwfi 80% tu11fiwqm
J}J11tlifi l12hgfitiCip u}1fi2h 10% h 1 ctwumu umwuwCip 1500 qq illP upbpp. uiw
hwG2tlmli t etwtuuht 397 qq 11l1qbtWJpfi '1,wnbtwUJntll (mhqwqwJWfipp o.q.q.
(.i ' rt = 0,8): lJpb u4qpCiwqwCi tunfiwtJ.mpjntU{! 65% t qwd 50. WU}W UfiwgwO" 
µnpl[l hwLj_wUWil ll!WJUWUfih1uuU 2t11dntpjwCi uiwhwfi2wPlII! hwUWU}UlUlWU
tuwlitupWJl t12Gmu t ullliiL 648100 L 363700 qQ/ct . lrnli qpqhtwJpfi tJ.wnti1w-

li.1mpJ1 Dwtuul!· ut1Gi h 175 L 98 4q/ct: 
Pbp4,wet J}4,h11l! gntJ9 bfi ww1}rn. np ~npwg.1.J.rul fiJmp)l uqqpCiwqwfi tun-

liwqm!}Jllllil! 50%-119 pwpc.\11 tl1fiblflu qmpntq pwplq1wfimu t inpwguw(J 1.J.pw 
tJ.wnt.lWUJmpl1 etwtuuJ!. llUiuihu fiwh uiwmpwump upbppp )lfipfiwpctbp{!: ~w
nt1wGJ11tpl1 Dwtuufi 112hgCihtm hwuwp wUhpwctbzw t Lizwltbt inpwguwfi Unp 

b1twliwl.juh11 L mhtufil1lJwqwU dl12ngfihp: 
fih1iUw1wl1 ultqpfiwqwli tunuwtJ.ntpJmfifi p2hgfibtm wubfiwmwpettJ.wet 

b11lUliwqGh11fi tifi . tunCiwtJ.mpJWfi l12hgntUI! pniCiwfingntd mw~wgqnq oqp Up
?lllJllt\ . tunGwtJ. pniliw1wl1 hbm gwetp tunfiwtJ.mp1wfi fijntph11 (uinp!p. <ni_nw. 
~litJ.1 . hmlll t\t11hl1 2t11m L wnfi) tuwnfihm h wnfi : liJI} pntnPl! ibfi qw1mq 
litlJWUUlht uummh}1Gw_1l1Ci qbpbp umwfiw1m qnpetpfi: 
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3.8.2 !ihr/UUUJP/lg opqwliwqwli UJWflWfllDWU.JDiplipjJ 
U}wmpwuuufwli mli}utinJn<JfiwliliPIJ 

Pn1n11 tnbum4t1 011qwfiw4wfi UJ.WJlWp.tnwfi3mpbp.l1g pnzfiw1w1! hw
uw1nJnui t WUbuww11ctbpwtjnp.]! }lfizlljbU ufitiqwpwp fiJlllpbp.p UJ.WflJllfiW41ll
!}.JlU.Up . WJfi.ll.lbU t1 PllLJUb11}1 hwuwp oqmw4WPillflJWUp : lOnzfiWllJ!fl Pllti}lw
~w(i 4wqul.i I1l1bCil1g fihp4w1wgfinuI t PWJlll L. wfihwuwuhn 4wnmgtJ.wop: 
::>np fiJ1npbpj1 hwztJ.ntJ. pw11u pnifiWllJ!l! UJ.w1uufiw4mu t 30.2-35,6% hmu 
UJ1Htu1b}lfi. 12,3- 14.3 hmu pwqwfipwfiJmp. 30.0-37.6 wfiwqmn tiqtJ.w()pwJltfi 
fiJmpb11. 3.4-5.0 6w11UJ.b11 L. 11 .5- 16.6% unJup11: 

fchtzfiwqpuuI wqnm}l . .'.l>nu.'jmp}l L. 4w1timup pwfiw41! fi2wuw4wllt 
.i.wtJ.mtJ. wtJ.hllt t. pwfi Jun21111 bq2h11wtJ.np wfiwumfifibp}l qnUWllJ!ntU, ufifiqw-
11w1_1 _fi.1mpb11I1 UJWJmtCiw4mpJmCil! pnzfiWllJ!ntU tnwmwCitJ.mu t. ljwJutJ.w() flll· 
i lllCitibpl1 4b11w4puwu L. jufiwtipl1 u1w1uwfifibp}lg: 

, fch1.i fiwpnu)w4wfi .'.l>bpUwJmU (dbnfiwpqmpJmCimu) uwfil1tnw11wqwfi 
m wli~uliwpmct~qwfi 1wtJ. UJ.WJtiwfifibpl1 umbriouwfi. rn.i.fiwllJ!mtI hl1tifiw-
4wfi ul.ifi11w11wp LIJlllflb11l1 UjWhUJ.wl.iuwfi. :t>l1ql14wqwfi L. pl1til1ltwti hwtn4m
flJlllfifibJ1J1 pwpb1wtJ.tiwfi fiUJwmwqntJ. 4ltp.wmtmu bfi fi11w tJ.hpwuzw4tiwCi hh
mL.1w1 b11wuw4fibpn. 4bfiuw2bp.tiwJ}lfi. ltbfiuwpwfiwltwfi, p}lu}lwqwfi . qnu
ll.lnumwtJ.n11tiwfi L. hjuwwtJ.u14w4wfi : 

l1bCiuw2byn.lw1]1G hnwfiwyJ1 tmp1mfin 4wJwfimu t J1hmL..1w1mu: 60-
-65% JunCiwtJ.mpJWU(! PW!lU fl11ifiW1lJ![! 19GnttI bG hwmm4 hn11I1 uh2. 11JlJ! 
ll.lwm1nuumtJ.mu t Junfiwtt_w-L.. 2tpuw4wJmfi fiJntppg : <.np.[! lfiwqmu hfi hhi1-
ubm!14 4wttiwpJtillll . n1111 tJ.i1w oq!1 hnupp hwtiwp wp.tJ.wo t wugp : 20-25 011 
hbtnn IU~JlIUU 2b11timp.JlllU{! PWJ1d11wfimu t tiltfiiL. 60°C: <.mtipll juU!l{lUWl.i 
uumgbuli wtJ.w11m~mu t 35 -40 op. hbmn . wnw2wfimu t hwtiwul.m. wlihnm. 
UJ.WJIWJ1mwguwu hwtiw11 t.ajlmwfiI1 opqwfiw4wfi UJ.WJlwpmwliJmp: 

4bfiuwpwfiwywfi bnwfiwY.11 ctwtiwfiw4 oqmwqnp.omu bfi pwqmh11I1-
wfib11!1 lo .'.i>hptibfimfibp}1 mwppbp 4ntttnntpwfibp: ci-pwfip wfitJ.fiwu Mi. fitJ.w
qbgfimt.l b~ !}11zfi~IJp)l JntptuhWUimq hn'ln{! U WUnfipwqntJ. Oajl qbqmnmtJ.bl!!: 

lrbl.iuwpwl.iwqwfi briwfiw4!! qpp.wnmu bti fiwL. pwqmbppwtibruttl fll1i
fiw11p!1 uzw4tiwfi Lo. 4bfiqwfil1fibpp hwuwp pwpdpuUJ..timwqmgwjpfi upbppll 
tJ.b11wouwfi hwuw11 : 011buw1.ti lf. 1..f.. lntintinuntlli wGtlwfi uufiqwp111mfiwpb-
1m1 r JlUU mbjuGnp1qj1w4wa I1fium}1tnmmp ql1mfiw4wufih11.ti 4nqtI}tg 4wtnwp
tJ.w~ hbmwqnmmpJmfifih11t1 gmrn hfi mtlh1. n11 90% junCiwlt_mpJwtip I m 
flllitiw1tpfi 011w4bgwqwfi li.fl4ltnopqwfipqufibpntJ. ufimgblltu umwgtJ.mu t 30-
-40 4q 4bCluwqwfiqtlwo. npl! UJw11mfiwqmtI t tiflfiil. 50% luttu uummbpfi; UJu 
bqwfiw411 l}hUJ.PnttI 4bfiuwqwfiqtJ.wop pfipfiwp.cthpl! 30%-ntt_ gwop. t hJuumJ]t
qwJtiu b11wfiw4ml umwgi.two qp.nctfib11lt hwlihtiwmmpJwtip: 

~l1t.lhwywti h11wfiwymf flllifiillltp[! tizwqmt.l bfi hhmL..1wL 4h11UJ. : ~11tII1-
wqwG UjWUl]lWUUlmqg timgumu hfi pnzfiWllJ!P uh2. nhwqg.flwJll ub·2 t Utnfintti 

106 

1mu.lpl1 G.1mrt11J1 hbtn. Cipwfig qwltlmli ljwtI pWJPWJlltU t. np.J! qwfi}umli t 2l!P
?W4w l1!12wtJ.wJIIt1 qh11mnUJi.lhlI! L.. hnmp wu2wmmtI{! : .Pwgp l}PwGpg, npnz 
nbwqbtimfihi1 nzfizwgGmtI hfi pwqmhppwfibppfi . WJll pqmu L. Gpwug. npnfi9 
wnw2wgfimu hfi fihjutiwfi wfiwbpnpwJpfi uumgbuuhp.: Upwfip U!lwqhgfimtI 
bu ~fiwuw4w11 qwqhpl1 (wtinfipwqwJltfi. 0Mpw2pwoUwJpfi Lo. UJmu) wp.mw-
tibmmutib111! 2I12W4w ti}12wtJ.wJp: · 

CtJ.hq!1WJlllU })llifiWllJ!I! lizwtimtI b(i ihwfiqwc} qpntJ.: lJrtwfiwqJ! hpu
fiti~wo t ihwfiqwa 411!1 oq gfirpltl pwqwl}Pwtiwuhpp m hnmp WllJ!Jmpubpl1 
plu.l}1wqwti lfinjuwq11hgmp.1wfi tJ..pw. qwfijutl,mu bu 011 gfirih1m bfiwpwtJ.npn1-
r JlllUJ1 L Junnp: . 

- lipwG~ltwJmU pnzCiw1wJ1 hnmf! qwfi}uh1m hwtiwp oqmwqnpbn.1l1 hfi 
t!wGpwgtJ.wo ~hwliqwo (tltp L.. uwqfibqpmtI: liJrt juwnfintpqJ! 19fimtI bu pn2l!fi
w1wf1 pmfi4t11-qmmw1Jl12!1 ut2. npmbli l'.ifizuwu mw4 tiqmu bu oq: 

Uuqlltw,1mu uzwqtJ.bt t pnifitU1lJ!P9 wnwfig hnmp op.qwUw4wfi UlW-
11wi1mwu1mr umwfiwllu WJl briwuwq: lOniUWllJ!pfi JuwnUmu bfi mnp.:f> Lo. 

ljw19)11HtllUJJlfi UJUUjbJl:t>nu:flwm: Juwnfimpqf! UJ.lUhillU b(i oqp Up2WtlWJ[llll~ 
t.1j1li i L. pw11w1111wuwuh11t1 uiM mw11pw1m0n1tif!. wJlimhhmL. inp.wgfimu hfi . 
Sw1111w1mouwCi UJimgbul! mL..mti t 25-28 op: 

UlfU-lllt.l pnzGwllJ!ll Imm!! tlbpwgfih1m hwtiwp. fipw tib2 umgUmu bu 
pm.11 jummrJwtip :i>nu:t>nr1w1ltu pptJ.p tm0n1.1p: 

Uw11wmntJ.l1 'l.JlllflWqwfi hpqphUWJlt qpmwhbmwqnmwqwfi pfiump
mmmrn u 4wmw1nlh1 bu hwtiwJ]tp hhmwqnmmpJmfifibp. pn.i_fiwpmbwqwG 
1.HmfiW)lqlllpjmfifib11!1 ZP2W4w tI}12wJ.lwJllp Will1IJ.2illQUWG lo. hpqpbfiplt UJ.lUP
qwplUtit.lwfi t.lbp1111ut11t1 tJ.bpwpbpJwi: <.}1uuwtlnptJ.b1 hfi pniJ!UWllJ!P hnmw
qtpat12 iwtJ.wqmJCl hwuwqwpqh11!!. UlWJl.qwpwfitJ.ht t pnilitUflPP tI2wquwG 
mtUppbp t.lhpm1ut11t1 wq11t.gmpJlllfil! hmnp pfimbfiu.titJ.mpJwfi L. oqwJpfi tip2w
*u.11unt.l mw11wb'UwCi hbnwlt_nplllfJJlllUf!: lOnzUWllJ!P tizwqmtIJ! l 0% UillUJ.hp.
·1>nu:pwtnml hGw11wtJ.1111mpJmfi t mtJ.bt JmmI1 mwpwouwG htmwiinpnipJmG!! 
lI116rnmbt 30-40%. wupm12mpjwUp tJ.hpwgfiht l'.iw(i6hpp pwqtiwgntUJ!. mhwl'.i 
lmmp. 3-4 wfiqwtI 4111ppwgfib1 tipfinp1p.mWJ}1fi oqp pptipwqwfi lo. liwfip.twqwfi 
ljbqmnmqwomp.1mU11: 

LmUtUllUUllUtJ.llJllllU}l IJDl_UWllJ!p Uztuquwfi lUUbfiwUJ.WJl.q lo. tibc} UlW[llU
Ollltl umwgwo t 11waw4fi t: fchupu pn.i_fiWllJ!J! juwnfimu hU mwp.pbp. pwriw11-
1nuutuubrl1 bhm L. qwpumtI 1w1fiwqmJmbpmu: <.puUwqwfimu juwnfimu bfi 
bq!1u1mwgnpbfil1 qnIJ.Pbp.. wp.L..wowritil1 ufiwgnpqfibp, ump..'.l>, tPWJmp pbqi. 
011ntn. r1wztnwtJ.WJllllpJWfi utiwgnpqfihp. t!inzbfitiw(i WllUJ.bp:f>nu:t>wm. \tllp . 
hmr 4ntilljnumwtJ.n11mti[! qhliuwpwfiwqwfi l4Jlllghu t. npp ctwuwUwq pnmfi
rnqp]1. mni1'.}>j1 L. t.1.1mu pw11wqpwuwubpp opqwuwqwfi fiJmptlp.J! ilhpwt!intu
tlmt.1 hCi liw.1mfi hmt.lmuwgtiwu tiphp.pp' opqwfiwqwfi UJ.Wpwpm.fiwJmpbplt : 
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. 65-70% lunfiwtlmllJWUp pn~fiWilPPQ h 50-55% tunfiwqntpJwfi llln11:ppg 
ljnuuinumll uiwm11wuUlluu hfi I: I hwpwphpmpJwlip: UJq tuwnfimpajl tunfiw
qmpJlllfiJ! 60-65%-]ig wqtl.P 2.ll!hmp t l.Pfi}l: 

. fc>-n2Ciwqp]! l}1WJ1I1l1 ptl}lp. t}qmnI1. l}ln2tfiuwfi umlljtp.'}mu:Pwmti htlll 
ljllUlljllUIIlWq1111bpu fill!WlllW4ntl WJfl J!WrtWllllWUwuhpfi wtlhtwgfimu hCi wu
Pllll2 qwfiqqw()-}1 I 5-20%-J:i. 2.Wl}lnq: bpt oquuuqnp()"mu hfi 2nnpwJtifi 4tip. 
Wlljw wtlbtwgfimu bti 2-4%. I1u4 bpt hruf 15-25%: 

q.plllfiw4wfifihpJ! q111t1 Mi, np lunumu11 pwtwfiufi wtqwhntlbtm hwuw11 
wqwqw4wqwJ}1fi 111111t1mui wfihpwdhzm t umgfiht 12 m/hw opqwfiw4wfi 
U)WJ1w11111wfiJmpt11. }ml.j wqwqwhm1w3}lfi hnqt1mtu ' I 5-20 m/hw: 4:w11Wii1 
fi2rnfiwl.jmp_11nfi mw111tl opqwfiw4wfi tqwpw}llntUfiJmphp}l 4mmwljuwfi m 
oq1I1~cp111()"u~fi hw11gtpf1Ci . pntnp wnw2witn11 hp411fitpmu u}l2ngwmu ufit]l 
hfi tizw4qmu pw11~1mJlw4 011qwfiw4wfi U}Wt1w11111wfi1mptp}1 wpmw1u1m
PJLUfi wqtiwguwfi]! 11 fill}WUl.n cumqw111fimtuw4wti uzw4wpmJUhJl(1 ·ph11-
l]lUU14lllpJwfi pw11a11wguwfi L. lnllll1 pb11p}mtpJw!i twtlwguwfi: 

. Lun111wl.jtlm1 011qwfiw4wa uiw11wpmwliJmptp}l npw41! twtlwgfihpu, 
pwu:U4!! wtlhtwgfihtm. ufifiqwpwp w11cthpJ! tqwhtqwfihtm WJ111Jmliwqtm 
t11wuw4Cit11l1g ubl.Ju hwuwpqmu t 4mill}numCitp}l wpmw1ym.1pJntUJ!: 4au
U)num~qupuwfi U}flllghu]! CitJ.wqtgCimu t pn2!iw11PJ1 uCiCiqwpwp fiJmptp}l qn-
1uuu~tib11p. 1wqwgfimu t fi11w .'}>}lqp4w4wli hwmlpnpJntCitihpJ!. hCiwpw-tJ.npm
pJmti t mwijm uhpbfiwfihtmtJ. h libluwfi}lquCihtmtl tqwpw11mWUJlllPI! hwqw
uw11w2wl}l gphtm : 

. <wuwa~Jli mttuu}11.jwl.jwCi U}WJUWCiCitp}1 (Sfl1' 46-D-U.'.bUD- 295-83) 
f}H2.tiw11pl1g 4nlitqnumwJl•Ci tqwpwpmwCiJmp lljtUmpwumbtm hwuwp wfih]!
pwdtzm t tqwhtqwCiht l.jwCinCiCibpJ! h CinpuwCihp"f!: f0n2!iw11PI1 tunfiwtJ.mpJmtiu 
U)bmp t l.PCi}1 90%-}ig n2 w4htl1: <wtl}l 90% _tunfiwtJ.mpJwup 1m2fiwripli C:N 
hwpwpb111npJntCil! l.jwqumu t uumwqnpwtqhu 8 t. uiwpmfiw4mu t unm o.6% 
wqum. 0.4% .'}>nu.'}>np, 0.18% 1.juiijm1u: 

Sn11.'.bwpmtiw11nw1{1Ci l.jnutqnum w11mwqphtm hwuwp uitmp t oq111w
qn11()"b01 q.ou s 12102-66 tqwhwfi2fitp}lfi hwuwtqw111wutuwfi11q mn11:}1 h u}1ti-
2L. 9?Yo ~nCiwtlm11Jwlip pn2.fiW11P: 4:ntill}nUIIlmu tun!iwtJ.mpJntli]! ~U)hmp t 
tuCigtil1 70Xi-11g . pCiwl.jw!i ptptJ.w()-mpJwfi w!itumCiJ! tqhmp t ij1fiI1 36-43 wu-
mju'.iwtip uwhuwlifih11mu: · 

U111wfi11w11m mnp.'}>I1g L. 90% tunCiwtJ.mpJwup pnlfiw11P}lg 2: I hwpwpb
run~JWUp U)wmpwumqw()" mnp.'}>wpnzliWilPWJp!i 411utqnump tqwpm!iwqmu t 
0.6 YO wqnm. 0.4% .'}>nu.'}>n11. 0.15% 4wu11uu: 

fchi~fiw1rnwphmw1p!i ljnutynumn U}Wmpwumnui bu pnl!iWilPJ! l}lWJm}l 
pbl}ll1 hbm mzw11l111 tuwn!ihtm nwfiwlt)wphntl' U)whtqwfibtntl uwCi}unwpw-
1.jwfi l.jwfinfiCitpfi lll 2.Wl}lhpl!: · 

4nlitqnum u1wm11wu1I1l:i1111 hwuwp oqmwqi1pamtl bfi ut1fill.t 30% tun
Ciw4ml:1JWU pbl}l L. ujiG)h 90% tunuw~mpJwfi pn2Ciw11P : Qum .'}>pq!14wubtuw-
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GI14wljwfi hwm4mpJmfifih11J1 h pl1utiw4wfi l.jwquti, })~nfiwqpwphl}lwJpti l.jnu
u1num1.1 UJ.bm2 t hwuwuiwmwutuwfili hhmhJWL tqwhw!i~!itpjl.G. _tunfiwqm
PJlllCil! ' 75%. l!Ullhw!imp wqnmJ! l.8%-}lg nl tqw4wu. p!iwl.jwCi pbpqwbm
PJWli wfilLJmfitf 36-43 wuml16w(i: liJrtuiPuti 4null}nUUl"f! l.jwphtl1 t oqmwqnp
Dbt lWJfiWl.jllljl.llbpmu 6 wulm hWUlllUWUWlntQ htmn: 

fi)-nlfiwrtpwawnwljbl)hWJp!i ljnuumumu tqwmpwu.mmu h!i u}lfi2h 65% 
tunfiwtJ.mpJWfi mh11L.Ghp"f! 90%-tig nz wtlbt tunCiwilmpJw!i pn~!iw11P}l hhtn m-
7w11l1p tuwnfihpn 6wuwuiw11hntJ., tqWhll}w!ihtnil qnpbnq uwfi}lmwpw4wCi 
ljtutinti!ib}ll! L. lwl}lh111!: liJ11UJlml1 4nuuinumJ! 4wpbtli t oqmwqnpabt LWJCiw
t1mJU1hpmu 4 wul1u hwumfiwCiwtmg hbmn: 65% tunfiwtJ.mpJWU tnhpL.fihpl1g L. 
90% tuufiwqmpJtUU }lnz!iwllJl}lg 3:2 hw11wphpnt}lJWUp U}Wmpwumitwa 
p11~tiw11pw111hphwJltfi 4nlilljnumfi mfili 75% tun!iwqmpJm!i. 40-}l!i unm C:N 
hw11wph1mL}lJm!i: 4:nuuinu1I1Ci wnwfid!iwfimu t u!ifiqwpwp !iJmptp}l fiqwq 
u1w11111fiwl.jmpJwlip' 1!!irµ1wfimp wqnmJ! unm 0,25% t. .'}>nu.'}>npf!' 0.18%. ljwtli
mu11' 0.07%: 

- fcrn;fiw1rnw1hufil1fiw1)1!i (thw1Ulwpwupwyw1hfi) ynutynumn U}wmpwu
m111 u hti 90% tunCiwtJ.mpJwCi pn2.fiw1wI1g h 60% tunfiwitmp1w!i lhqnpwgqwa 
1l1qtil1Ci}1g ' I: l hw11wph111npJWUp : lmuuinumwJJifi qwCiqqwbmu C:N hw11wpt
!1lllf!J1Htit1 50-Iifi unlll t L. wnwfiafiwfimu t ufi!iqwpwp fiJmphpli gwb"p lljW}m1-
titUl.jmp1mup ' 1!fi11hw!inq1 wqnml! unm 0,3% t. '.lJnu.'}>11111:!' 0,20% h l.jwt}lmu11' 
0.09%: fetn2fiw1lJ!wtl1qtil1CiwJpG ljnuuinummu wqnmJ! hwuwpJw tp4111 W:!iqwu 
2!12 t. pwfi qi1uwripmu: 'l-11w hwuwp tunphmpq 2}1 mpqmu WJ!i 12 ~u-tig wtJ.h-
111 htmm l}lntuw1wtr 

3. 83 IFnlfUJnumfilipft UJWmpwumuwfi w/ijufin1nqftwfi/ifll! Ii. 
wlijufiftljw ljwfi uftpngu/ipp 

Lrnuuinulll 4w11tu1 t uiw111pwu111b1 qwzmwJ}l!i uiwJliw!i!ih1uuu ctwuw
liwljwqnpwtqbu hwpuw11bgtJ.wb" hpwtqwpwl.jfibpmu: Shqw!ipJ! uwl.jhpbuw
Jl•li Li q1uufi111wJI1fi 211hpl1g qhpo tqhmp t tl1fi}l: <!.p.wll}wp.wlt tu t1mtuwqpn1u 
1I11111'.lil! h 11wpumu ltmJmbpntJ.. n1mup wJ!imhtmh pnqqnqhpnq hwtJ.wuwphg
limu b(i WJfitqhu. llJllljbUqp zbpm}l hwummpjntfi]! tlifi}l 0,25-0,30 u: Snp.'}>ti 
[ b\tllll1 tl11w rnumu hCi wlihpwdhzm pw!iwl.j}l pn2!iwllJl : fi1n2fiw11P}l h 'mnp.'}>li 
hw1uuph11ml:1JlllU1! 4wtutJ.wb" t Ci11wfig tunfiwtJ.mpJmGI1g: 70% -lig tqw4wu 
\unlim4mp_pn!i!1g rn2Ciw11PI! U11111:PwJI1fi pw11dli411 tl11w 19fimu hu zwtuuwuiw
.1[1li at.n4. n11l1g htmn p11q1µ1qh1111tJ. hwqwuwphgCimu Li qqinzmpJWUp tuwn
finu1 tli 111np.'}>l1 hhm: uwtuWU}Wlllpwumitwa 111up.'}>}l h Pl12.UWJUlp hwuwuhn 
qmliqqmi:lp pmt1µ1qh1mtl tuwnfimu ta h dL.w~nrm1u 4uuuinumwJlifi LWJ!iw
!)Uptr1: fcrnifiwungl1g pn~!iWJUll! qrntuwqpn1u hfi 2'1lSU-4 mpwqmnpwJli!i 
4gwuw.iu1 hl1l1pl1 t!J1w uiwmpwumtJ.wa uhmwqw4wfi ljgwuwnntJ., n11fi wqph· 
qwunu4u11qmu t lJSQ U1pw4mnpti hhm: fi1nlCiWI1PP 85-90% tunuwqmpJwfi 
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I}bUjpnu1 htiqm4 pn!CiWilJ!I! qmtuwqpmu bfi fl.cJ-S-4. fl.cJ-S-8. fl.cJ-S-16 mpw4-
UillJIWJ}Ifi 9Illi2Cib1m4_: liJq qbuwmu mnp:PwJpfi mwpwbmpJwCi 2bpm}t hwu
UimpJmfiI! hwugCimu bCi ill1Ci2L. 0.5-0.i u-p. }m4 lWJUtupilpJ1 bp4w1mtpJntfiI!' 5-
-6 u-}1 : .Qpp4 vn2uw11rl! liJCimu bfi pupJ1 4Pw WJfinwfi. nppwfi 41!Ciqmu}1 mnp
.]>w2bpmf!: U1fimhbmL. pnqqnqbJllltl tuwnumu bu: lunCiw4. pn2fiweywumi1.]>w-
1l1fi qwfiql{wol! pnttJ}ilqbJll14. qwpumu b(i 2mwpb1fibpnui: 

<.pwUjw11w4mu 4nilUjnum li1wmpwumb1m hwuwp oqmwqnpomu bCi 
hbmL.JWL mbtufiJ14w4wCi tip2ngfibp[!. pnttqnqbp 'l--535 S-54 mpw4mnpp hbm. 
S0- 18 pWJ16[12 . lllt-0 pwp6p2-l:pu4wtJ.wmnp, pfi2Ujbu fiwL. 6w4wmw1l1fi
-2mnml{11111Tl:hv-1.2. lll:bv-2 pwp6pLfibp L. lll.P-35 pm11p1qbp-pwp6p2: 

lun11Inu1n1 t m114_mu mnp.'}>wpn!fiweyw Jpfi 4nuUj1mml1 utwmpwumuwfi 
w2tuwmwfinCib11fi u4ub1 w2fiwCil!: UJq qbuwmu opqwfiw4wCi Ujwpwpmw
fiJmpmu 4mmw44_mu bfi w4_bJ.ll 2wm uCifiqwpw11 fiJmpbp. pwfi qwpCiwul! 
q114_wb 4UUUjl1UtnlllU : 

Snll:Pwvn2fiw1ww1f1Ci 4nt1Ujnum UjWmpwumburn tuwnfimu bfi fiwL. 
.]>nu.]>nql1Uiu: UJqUJlmI1 4nUUjllUUl(! pbppwm4_mpJWfi 4J1w wqqn1ti t WJfi 2w
tl1n4_. nppwfi t4tll14_w1_bfilil pwfiw4mpJwfi hwfipwJ}lfi Ujtu)ltupmwCiJmpbpJ!: 

4nUUjnummu 5- 10% pwCiw4ntPJWU .'}>nu.]>nqpUju umgfibJ.llu wqmnp 4n
lllllUU1I! 60-pg I12fimu t upCiiL. 6%-p: 

Snp.]>wpn2fiwf1PwJ{1fi 4nliUjnumpCi tuwnfimu bfi fiwL. 3% :pnu.]>np}imw
Jl1Ci lULJmp: 4llUUjllUUI(! pntpqbpmU UjWIDltU bfi 3-4 wujrn: ITlwmpwumJ1 qwfi
q4_wbJ1 tunfiwtlmpJlllUJJ 50-55% t. UjWfllltfiw4mt1 t 0.6-0.9% wqnm. 0.3% 
.]>nu:fin1i. 0.4% 4rnuuuu: UJqUJlmp 4nilUjUUU1!! 35-40 m/hw pwCiw4mp1wup 
oqU1wq11pbbL1rn hwgwhwm114p pb11pwlI14_mpJmfil! 4wqub1 t 40-45 g/hrn. 
4w11mn.]>J11.fl mw4 40 m/hw pwfiw4mpJwtip oqmwqnpobt]m pb1ipwm4_mpJm
fi11hwub1t218 g/hw: 

4UUUjllUlil UjWUlJIWUUibtm L. ctwuwfiwqw4_n}IWUjbU Ujtuhbpn hpWUjW
jlW41! Ujblilp t mCibfiw wtimp b-wo4mJp owCi(l mbtufiI14rnJI1 lnuuwu1 w 2tuw
lilwfipG wUjwlml{b1m hwuwp. tibtuwfiJ1qwqwfi L. ppupwquifi Cih1Hp1pb11tpJwfi 
L. vn2fiw1wl1 hb11m4 qwCiq4_waI1 fib11aauwfi fi4wmuwup 4wJmfimpJmfi. hnti' 
bbqmqfib11 4mmw4b11u hwtiwp. 6wCiwUjwphfibp' hjlWUjW(lwlJ.l1 2P2WUjWtnn4_ 
ubtuwfiJ1qufibpl1 w2tuwmwCip}1 hwuwp: . 

4nUUj11UUl}l oqmwqnpouwfi lizwfiw4mpJmfipg qwtu4_wb' 4w(lbl]1 t 
wtlbtwgfibt Upfi2L. 10% lfl.112p UlllUib11.]>nu.]>wm qwu 1.5-2% .]>nu:}>nppmwJ}lfi 
wunq1; . 

<.nunqbfi mn11.]>wpn2CiwqpwJI1Ci qwfiq4_wb umwGw1m hrntiw11 pnLGrn11. 
PD mn11.]>p hbm 2-3 wfiqwu tuwnCimu bfi 'l--694U pm1qnqbpn4_ 4wu t-304~ 
tpu4wtlwlilnJm4.: lw1fiw2wppbp 6L.w4_n11b1m hwuwp hwt'iwtu oqmwqn11omu 
bfi Ub4 zbpblfl.wfi!1 6W4WU1Wjpfi 'l-660 pWJ16pl : lrnUUjllUUllI hli.lum(iwgllwfi 
lilw~11mpJmfil! 3-4 wupu t: q.w11fiwfi-wtinwfi. 2112wfimu qnUUjnum 11fibl.flu htu
umGwguwG mL.m11npJutCil! 4116wm4_mti t upfiLL. l ,5-2 wupu : 
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3.8.4. fi>n.JUUil}Jlftg ljliuuwqwqft WJ1U1WJJI1lllPJWU 
wbjuun1nqftwqwu q~bJllJ 

f&nifiwqpl! pwp611 tCibpqbmp4w4wu lnm1p t: 65-70% tunfiw4_mpJm!i 
111 libgm\ t1b4 uinfifiw pntfiWllPI! UjWpntfiw4mt1 t UflCiiL. 250-290 4q 2np opqw
tirnljwli UJtlt}:). tuJll pl{mu 15-20% untu}tp: UJqUj}1.u}t pwCiw4ntpJwfi 2np Gjntpp 
LU.J!lUtufi chuuwfiwq U1J14. UjDlilbfigI1w1 tfit11qpwfi 4wqtimti t 6106750-7083830 
Lt.2· nt•I! hwuwpctb12 t 208-241 4q UjWJtiwfiw4wfi l{wnbl]1pp: 

'Uwtu4J1fi !JlunpJmfimu pn2Ciweyp u2w4uwfi 4bfiuwtfibpqbmp4w4wfi 
tJmp6Ciw4w!i wnrn2l1fi mb11w4wJwfipCi umbqinl.bt t q.Jlllll.WmfimbwupJWU 
ttblJlI1JtJ1:P114wg}1WJ}1 hwuwutnupbfiwqwfi pCiumpmmmI1 4nfiumpmqmn11w
mbluli11Lnq)14rnfi pJmpnJJ1 qnqupg L. mbqwqptJ.bL t lJnu).i4_wJl1 uwpqlt q.1bpn@ 
pniliwp111ow4wli w11mw11pwqwCi ut1w4_nptiwCi «.:.n4mbupbpJwCi» pnifiw.'}>wp
JIJtljtuJit pni fiwGngnu.\: fC:h12fiwfingmti Ujwh4_mu tp 22 hwqwp wb'wCi hw4_. 
pniGw11pJ1 btpJ! 4wqumu tp 3-5 m/op (lunfiw4_ntpJmfi[! 75%): 

Ubq hw4_}1g pnifiWll.PP hU!I! 4wqumu tp 175 q, llntuf1WJ}1fi 2np fiJmpb
Jll!° 17.3%: funi fiwfingl1 wupnq2 qJluwpwCiw4f1g PiliUWll.Pll Of1W4w!i b19J! 
qtuqunui t11 3850 qq: U111UI.lml1 pwCiw4ntPJWfi pnifilllllPI! 11lWI1mfiwqmu t 
962.5 4q 21111 fiJntp. n11J1g · 166.5 4q untupp L. 796 4q iilP 011qwGw4wfi UJ11tp: 
ll.11111tuCi 011qwCiwqw!i liJmpbpl1 20%-11 mwppwl.lubtiw(i qbUjpntU 4wphtlt t 
OJltu4tuCi umwfitut. UllfiiL. 136 u3 qbfiuwqwq: Opqwfiw4wCi fiJmpb}l}I u.i4_blJ1 
l lUtll UllU!ljllULlllllUWli 11bUWllltl (76%) 4bfiuwqwql1 btpl! 4wqUIUtl t 517 U3

: 

L1ufiuwtfib11qbmJ1qwqwfi mbqw4wJwfipp w2luwmwupp tnbluCintnql1-
rnljlUli u11mgbuJ1 utubUwfi pb114_wb' t liq . 32-mu: 

?Ar 32. /ih11limrzpft U'z tuqtJiJ.J(j qbOu1ut(ibplJliln/lljruqwtJ· Wb1]1u!/w1wlip/1 wz/11turmufip/1 
111t.jrilinfnlJft1Ul/1Uli 11/[IIl!Jbu/1 uf11b1Jtu{i 
!. p111111'nl'} 1/m/11CU1Jf1h 2. tJiulip/JJ. J. pwp-f111unfi/1,!. 4. UfIIUU/. 5. pliptfw1/mft1wfiwq/1;. 6. 
cfbµwfiµl;(il; . 7 ppwmtuptugmgf11, H. 4wqf1 t.Jiupp/1,J. 9 qwqwtJpwp. 10. Wl'}bl/UIJ/16 pwdw-
11/1;. 11. pwp. 12. !J11w(l_jmrz 1/11uqtuO. 13. hlirntu!JWfld 1f1wqwfi: 

fitnzli1uling}1g hwl{wp4_wb pniUWqp[! LQfimu bfi 4mmw4ltL mWJlllllm
PJtuli ub2. 11ptnb11J1g pw116m1 $nluW1lPPiil4. (1) uwmmgl{mu t UwCippi}lCi : 
lrwli11wg4_wb hwuwubn qwfiq4.wbi! L94.mt1 t pwp-luwnCilti (3), n11mhrJ. WJfi 
tuwnu4mu t tuunpl{wa qwCiql{wo}t 2PP4 .]>pw4gpwJp hbtn. npJ! ummp t qn11-
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(}mu UJlltU pwctwuwpw11lt ( 10) pwpp.g : JOnifiwey(l L 2J1.ltli :f>pwqgJ1wu pwp
-)uwnul1imu (3) )uwn£hJmu hfi lllnutajl (4) oqfimpJWUJ!. fluq wJfimhbmL bnw
ipwqwlil• ( 12) L hbtnWl}Wpd ipwqwfifl (13) lil1211gmJ. wfigfimu t 2hllUU1iltn
)uwCiwltl1i (5): ~bp2pfiu p.pbliflg fibpqw1wgfimu t qtwfiwJ}lfi mw.Jl.WlmpJmfi. 
np}1 fib]lUIUU unfimwctqw(} hfi mqqwc.\pq Jullll.n!J.wqfibp: Iunqmlwqfihp{! L9tl.Wc} 
b£i pw11u )uwnfintprµitJ., np(l uhpwfiphfiltl1 011wqwfi pbnfitJ.wbn1pJU1fi Juwn
Gm1ull1g pwfiwqmpJWUp lil1 pwfi}1 wfiqwu wtJ.b{}1 t: 

Qbpuwipn)uwfiwliP.iP uP.2turulntJ.wtiwJ}lfi mwp.wbntpJmfil! LQfimu bu 
)uunpl[wc} mwp qwGql[wc} . np.(1 zw11ctqmu t uhpwfiphfilt}lg (6) qbaj1 qmpu . 
b11p phnGl[mu t pw11u }uwnfintprµll[: liJq pwfiwqmpJillUl! unmwtJ.npwUibu 
hwtJ.wuwp l: 2bpuwipnJuwfiwllltil1 (5) }uru1ntJ.wq}1 Gh1mmu qmfil[nri itinJuw-
11)ilitlnll qwGql[w(}l1fi : QhpuwitinJuwfiwqJtz (5) L9tJ.nq JlW11u JuwnGmtl.Jl(l uhq
umu Ill IP11l1U t u11mu uhpwupbfiqmu (6) tJ.wqmg qmfi!J.Illl mwp Juunpl[wc} 
qwliqqw(}(l 11bUtlt 2t11uwipn}uwfiwq.fl2J1 (5) uP.2tunqnl[wqwJllfi mw11wc}m
llJlllU . npmbq uhqumu th p.p hhppp.Ci qnqm uqmU WrthllWJltfi Uwaj1 (10) t1.i1w: 
U1umb11 tuunptJ.wb" qwfiqtJ.wb"J:! pwchulitJ.mu t 2P.P4. h qpuw2p.flli .'P11wqgpwlih
!ilt: Q11I1lt .'P11wqgl1wG oqUlwqnpb"mu hfi pnifiwfingJ1g pn2fiweyJ1 hpqpnhhnwg
uwfi hwuwp. lmti ltl1uw2pp.q[1° npUihU UIUIJ1.UlptnUIUJ11W 

Stl.Jwl m h}ufin1.nqltw q wfi u}uhuw JlltU lllllll9 hul! q wpnri t I111w qw G wfi Wl 
11Giu-1.bu ubqn:f>}ILWJltfi (2b11uwuml16wG1! 33-35°C). WJUUihU tt phpun:}lflJWJllli 
(2b11uwumJ16wGl! 53 -55°C) ntct11uuhpmu: 

lrbfiuwqwqg qi11wumu t uhpwfiphfiqmu. wfigGmu t uwp11l1tl1 uf12ntJ.. 
n11pg hbmn UIWhhumwtJ.npt{mu t qwu mptJ.mu UUiwmlaj!fi : 

lfnuqtJ.wJlt UW}lqp q_thpntJ.jwli WptnWl}IlWltwfi Jlll[UWpm(}wqwG UJ1w
tJ.1111111umu qwmw11l[w(} ipn11c.\hp(1 gm1g bu mtlht. np Jlllifiwey}1 wfiwh1mp 
)uunpuwfi ctwuwfiwq hfiw11wtJ.np t WUiwhntJ.hL tinzm opqwfiwqwfi liJmpb11.fl 
2/3-11 mw1111wtmc}mu h 65-70% tunfiwl[mpJwfi pn[Gweyp Jmpwpwfi[Jlllp 
mnlifiw,1pg umwfiwt WJfipwfi qhGuwqwq. np(1 hwuwrutbp t 140-160 qq u1wJ
ilwfiwqwfi l[wn t1.wfi Jlllpflli: 

Unw2t1fi mhqwqwJwGpfl qmpc.\Gwtiwfi ummqmupg hhmn uzwtitJ.hL t 
4hGuwtGh11qhml1qwqiuG mh11w4.WJU1fil!lt hpqpn1111 mhJufin1.nq.J:iwtiwfi uJuh
ilwfi. n11G wnw2l1fil1g mwpphptJ.mu t uhpwGpbfiqp qwnmgqwbpntJ.: "Vnp 
mh11wltw.1wGpl1 ubpwGphGqlt fih11pLl1 uwumu unfimwctl[wb" t 2PWJ!tfi zwaj1q. 
npJ! tu1111ntJ.wqwzwp.ntl hwqnpqwqgt{wb" t qwqw1}1G 2pwmwpwgmgl•i.lt hhm: 
U1111ll11u!1 mb11wtiw1wG1:di hwuwp wfihpwcthzm t "[!fiqwuhfil! uhq 2hpuwqm
tuwfiwtiJ1r Uwrn1wt{np.uwfi wzJuwmwfipli nhctP.ul! fintJfiwfiuwfi t L fiwtuw
mhumu t uzwquwfi phpl[nq Jlllifilll11J!l! 2Jlltqwgfibt UllfiiL 90% (fiq. 33): 

i&niGweyl1 qwfiqt{wb"J1 2Pllqwguwfi mhJuGntnqtiwqwfi uumghufi 
oqfimu t )uwnGnqu1!11wtJ. hnutuunp1wfi"[!. UillUUibP..fl lu11uwu1 wztuwmwfipJ1fi. 
WUIWlu1l[mu pw11u pn~Ulllltplt uh11ufiwqw1mu(1 uhpwfiwJP.fi pwqmhp.1lwfib-
1mtJ. . n11v fiUiwummu t tuun11uwfi lllllnghuI1 flfimhfiuJ1.'PI1tiwguwfi(1. )uunp.uwG 

112 

JWUWliWq(1 qpOtUtnl[lllU t, uhpwfipbfiq}l lllfll11WllllD.llWqWfintpjntfi(1' pwpc.\
flWUtnU : 

1 
I 

I / \ 
4 q 4 4 

II 

1,1,. JJ. ffe11;li1111Jpft tJj1ufttJiuli ftbuuwtlilipiJbi.nMwftwu lipqpnp!J uili1Jtuftw1wlip/l w2fl1w
wwlipfl u1lip1lin1nqflwftruli u1pngli11fl 11/11litJiu{i. 
I. p111pom1 1/111fl1wl)fl/J,i. 2. uiuliflh J. pwp-fl11u11ufl;. 4. UfnUilJ. 5. pbfltJiul/Jnfutuuwfth 15. 
tfbpwl.ipMift. 7. PfllllUIW/)IUgfllgN. 8. qwq]l uwpfl/1;. 9. qwqwtJpwp, 10. wqf;IJWJ/IU pw
dwlifli. I I . pw/}: 

3.9. Qptiti qnllWQJ!p uzwtiuwfi L oqmwqnpWwfi bJ\wfiwqGlipJ! 

3.9. 1 . .Qpft{J qmfw.qpf! npUJ/iu wpdbpwlfnp opqwliwqwli 
UJWpwpmwli1mp 

q_InnwqwGn11hG L qnpb"Ciwqwfinphfi WUIWQntgtJ.wb" t. np wfiwuliwUiw
lnu yu1 U tip h11l!li h11!1 w pmw111mtpJmfi (1 w 1111Jutfiwp hpw liw fi mhJuGn1nqltw Jntl 
lUU.J.LUtp.u.1mu qu1GI1 4Jm11wmGmhump1wG WJll pfiwqwtJ.wnti qwpqwguwG 
h]1t1Liwywli L qt}uwtJ.1111 nu1qmpJmfi"(!. pµiGii tip ut1wJfi U1Jlll)11tGwphpw4wfi 
m hiulin LnqJ1wfi 4w1m11 t WUIWhnq ht wzJuwmw fipli wpmWllllnll wtiwfimp J wG 
U(LUtituqwtl1 pwpc.\11wgmu. uphppfihpll lifipfiwpcthpll ll2hgmu, qhphplt b"wJuult 
411awmmu L WJLG : U}1wdwuwGw4, wfiwumGfihpli wfigwupwp UIWhtJ.wc}p(l. 
1111v pGmpwqpw4wG t w1n11mGwphp.wqwfi bwuw{}1pfihpli hwuwp. UIWJUW
CitmJ.nptJ.tub" t 211114 quUWllPll hJ.l!p uhb" awtJ.wtntJ.. IlJl.1! !J.mwfiq t UUIWllfintU zp.-
2WYW tll12w4.WJlll1 qh11mnml{h1mfi h wfipwl{wpw11 t oqmwqnp.b"tJ.mu npUihu 
lU)ldl:ipwtJ.1111 UJlUllWptnWGJmp: 

'-lh112l1fi mw11l1lib11l1fi wzJuwphli pn1.n11 h11qpGhpti ql1mfiwqwfifihpJ! L 
uwuliwqhmfih111! mwfimu hfi LWJfiwb"wtJ.w1 hhmwqnmmpJmfiGhp 211.flq qnu
lUIJPLI ct1111ntJ.1111wqwfi mfimhump JlllGmu WJlll)mfiwtJ.hm oqmwqnpb"htm L 
u11wdw1.huliwq UIWhUIWfibtntl pfiwqwfi uti2wtJ.wn1I1 UIWhwfi2fibpp: liJll Juufi-
11J111Gb11I1 tm b"Uwfi nwgtinfiwpnqqmpJntfiGhpl1g uhtil! Ghpqw JntUu {!fiqntfil{bt t 
2Illl4 qmiwqpJ1 oqmwqi111c}mu(1 npUihU 011qwfiwqwfi UIWJl.wpmwfiJmp: 

52pl1q qm.lw11p1~ UIWpmfiwqmu t wtJ.htlI zwm hhzm tntmJ.nq ufiGqwp.wp. 
fi_111tpbp. pwti u1I1li11 qntlwttpJ!. npfi umwgqmu t wfiwumfifihpli gwupwpwJiifi 
UILul11J.tuonl1 lltuuwliwy: Qum UIWJ1.WllU1WguwG w1111Jmfipfl, 21ifl.4 qnuwey(1 
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qpw11bgCimU t hwCipWJ]lCi U!WPWPUlWUJntpbpl1 h llfllCiq qmiweyp uf12L. up-
2wti1t1w11l1111IJ : u11w ob2 bqwa wqnmp 70%-[! hwuqbu t qwuiu hbzm 1matjn~ 
w1foCil1wtiwJJ1Ci 6Lml: 'l-11wCim.[ t pwgwmptlmo, owuliwl[npwui.bu, 2PP'1 qnu
w1w}l wl[blP nutbq wq11tglllfJntlil! QJmqwmfiwbuwtiwfi tinqmmpwlibpp php
pwmtlmp1wfi 411w: 5211}14. qnuwqpmo Uiwpmfiw'It.lllll :t>nu:t>np[! uwfimu t op
qwfiwlj_wfi OllWQntfJlllfifibplt qwqOp Ub2 h hwfipwjpfi UJ.W(1WpU1WUJntfbpl1 
:i>nu:t>npl1 hwobowmmp1wop wt[btP iwtl t Jmpwgt[mu pm1ubpti tinqu}l.g: Qpp4 
q.nuw1wmu 4wtlmtOI! hbzm t Jmpwgl[mu L. hwuwp1w wopllll2m1wup ti1wu
l[mu t pm1ut1ill 411110J1g: 

.Qp}1lj qmiw11pmu uufi11wpw11 CiJmphp}l Uiwim1fiwlj_mp1mlil! tiwtut[wa t 
ljtfi11wu}1Cibp}1 mbuwljJtg . fipwCig hwuwtitig. Uiwhl[wanti L. qnUWl)PP hhnwg
uwfi b11wuwtil1g. (ipw UIUJhUIWfimliltg m uzwtimu}l.g . hnq uwglibtm 6 h}l.g h 
w11 qnpanuut11l1g : 

lillJmuwti 32-mu pbptlwa bfi timthp}l m tunqbpp qnliw11Pmil ufiliqw
pwp fi1mpbpJ1 UIU1llfltfiw4mpJmfi[! [!UUJ 5Jmpli~ hbmwqmnmp1mfifib11I1 [11]: 

Ufifi11m11w11 fi1mpb11}1 U:I12l1fi UIWpmuwtimpJillUl! 
n L. n ow1 mo.% 

O[illlU!ilUlJWli 
Ii m b 

23 .00 
25.00 

Uqnm 

0.60 0.32 
0.45 0,20 

4wurnni 

0,60 
0.50 

Urymuwq 32 

0.70 
0.50 

lliumuwti 33 L. 34-mu gmJg t m11l[wo 1Ib!iqwfipfibpl1 4.11ti11wfipmu UIW-
11mfiw ljl[nq ufifil1Wlllllll UjlUpbpp ,PWfiW'II!· (!UUl q_~-Wfi llWUUWqb1J1CibpJ1 
tuupj1 hbmwqnmmpJmfifibplt [11): 

llfumuwq 33 
UfiCi11w11w11 CiJntpbpp UIWpmfiwlj_ntpJntCi[! mw11ph11 mbuwlj_Jt 

w(iwumCi(ib uw mu.% 
Ulituumli~ Opqwliw4wli Uqnm lmu~>nfl 4wurnui 
lllhUlU li m h 

ltm 7.5 0.55 0,10 0,55 
unpnqnq ULU111qm2 

9.0 0,60 0.12 0.45 lubU 
8.5 0,65 0,15 0.55 
7.5 1,00 0.15 0.45 

lli11muw4 35-mo pb11t1.wo t up pwuI1 mbuwtilt titfi11wuput11I1 21tlt4 qn 
UWllP1110 uCiCii1w11w11 UJntpbplt UJ.WpmfiwtimpJltlCi[!: 
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Urynwwq 34 
UCiti11w11wp fi.1mpb11p ui.w1m11iw4mp1mli[! lj_nt[bpp L. tunqb1tli 

211ldt unuwmmuI.% 
llliwum!i~ Opqwliw~wli 

Uqnm .!bnu~np 4wwnuI v1huLUltn lim1ph11 4w19~nuI 
L1ml 6.8 0.40 0,06 0.46 0,21 
tunq 7,7 0.65 0.14 0,27 0,26 

Q.11owqpJ1 hbnwgowu. uzwqliwCi , UJ.lllhUJ.wCiuwCi, ..Pntuw@uw(i L. oq
tntuqn11<)0wu hwuw4wpqp mbtuCintnqpwtiwli (iwtuwqauwCi [!GrµnCit[wa Cinp-
1huu hrunu 211J1ti qmuw1wmu ufiliqwpwp (i1mphpp uwtuliwlj_wCi hwzt.[wptilib-
11t1 hwuwp wnw2w11til[mo t 11btiwt.1.w1il[h1 WllJntuwlj_ 36-mu ptipl[wa mtl.Jwt
u t.1mtJ. : 

Urymuwq 35 
Utifii)W}lWJl Ujmphp}l oti2l1Ci UJ.WpntCiwqmp1mliu lut;U L. funqbpp 

9ttllb lllUwnrmiu 
U!ituumti~ 

Uqmn lll l; U LU l111 :j>nu!}mp 4wwnuI 
I 4nt[ 0.43 0,28 0,50 

llllllllJ.lUz!ib[! 0.77 0.44 ~bl! 
h'.~-- ---- 0.72 0.47 

3.9.2. SlpjJIJ qmflllIJP/1 tf;wljlfwti [, oqwwqnp"1fwti 
lif/wtiwqtilipf! 

0.76 

0,21 

.Q11J14 qnliw11PI1 lizwti.uwli h11wCiw4Cib11li bli . hnonqhuwgmun , '·nu111nu-
mwtJ.n u l e 'i ...,_ 

. lllll 11. ibqm 4 L. UJ.11Cii1 :P11w4g}1wub11}1 wG2wuimliJ!. qwqJ1 umwgmul! L. WJ[U : 

u q.niltu11pJ1 lmunqhCiwgliwCi UJ.Iutghul! 4wmw11t[mu t wupwpubimul' lm
(inqhu/~qwmuj1Cih1unu : '-lw11wtiwqbpot[wo qnowllPI! ui.nuui.111.[ oqt[mu t hpu
lt W~tu(j qmhu1lPwUpwp' hntinqbfiltQWUlll]l, 11pUlbq UJ.U1!11.[mu t 3-6 WOj1u; lijq 
h~U l(j~UlUljWfluptugpmO tiwwwpl[mu t qnuwllP]l qwliq4wa}1 wubCiopJW 
1ulu12 mu J 11zw•h 

' · '1·
1111 -mq11tJ.w<) 2ltpb1111tJ., w1uJ1upCi ' hbug J1p· qnuw11Plt qwliqllw-
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011 pwppmnwctt1 olt2ngmj_: liJu l}huwmu UjllOUII! 2Plt4 qnowqp(! uhpphl1g 6gu
zmOml pwp6pwglimu t tJ.b11L. umbl}muu t zltp. np(! h wupm12 qwuqtj_wat1u 
l4U1Ulw4wu zw11cto:wu l1b2 1: !}limo: 

34-M Ci4w}lnt0 pbptJ.wa t 1.Tnu4tJ.wJlt tiwpq}l 2000 4ml.}l hwow11 «CiW
UllltJ.n» qwpuwJltfi hwowu1pmo 21ilt4 qnowqpfl hnonqhuwgowfi hqwfiw4ntl. 
UILUhlllwuhtm mbjuunp1q}1wfi : ~nupwJltU mhJufin1nqpwqwu qltbi! pw114wgwa 
t nu111wfi4Jmfi qmptj_w~ntl. m hnpltqnUwqwu hwmw4ntl. ltupuwlmu qnuwq
pwopw11Ubrtl1g (l L. 9) . fimJUlllllult 4m11tJ.wb"pntl. UWJllillilWJltu hwtj_wplti pUp
Uwhnu 4nth4mnpltg (10) . UlllOUIWJltU 4wJwupg (5). 6UzmOWJl1U Junqntl.w4w-
2w11l1g (6) h ohphuwJwgtj_wa qnowqpwupw11pg (8) , pp pwztult2 UIUUUIWJpU 
~wJwUntj_ (7): UntJ.w4uhpU muhU 50 u hpqwpmpJmU. 2.65 o 1wJUmpJntU h 1.3 
ti Junpmp1mU: Untl_w4Ubp[! qwhwtj_nptj_wa bu 130 ou pwp6fUUJlJWOp zhUltqUb-
1mtJ.: Qpnuwpwqmu (3) qwu ltUpUwbnu wntl_w4 (2) L. 40 o3 mw111ui.mpJWOp 
qm.'iwqpwh1mpl1 4mmwqpzubp (4), n11mhll hwtj_wptj_mu 1: 11UiUihu qnowqpw
hJlllJ!I!· WJfiUibU tt uwqbphuwjp(i 211lPI!: C}.nuwqp}l qwfiqtj_WOI! 4mtnwqtj_hpllj_ 
wntj_wqUh11mu (1 h 9)' 6hil.PwtJ.np hwmw4l1 uiw4. pUpUwbnu qhputntl. zwpct
tj_mu t 11hut11 hwtJ.wvl1~ 4nth4mn11 (10) h WJumhbmh ummp t qnpmuu UinU:
Uitu.tltu 4WJWG (5) . lm4 WJUuibajlg 6UzmU:wjpU Junlllltl.w4wzwplt (6) up2ngntj_ 
htt4m UillUUIWJlIU qwjwG(ihpn~ (7) uqtj_mu t qntiwqpwupw11 (8) . Hp(! pw114w
gwa t 1m11wpwu21mpf! 5000 u tnW}lllI]_lllJlJWU:p. Jun11wgtj_wa q1wUw.1tiu i11JlU 
mw111u1mpJmUI1g : SwpnqmpJWfi mpwuwqpO(! 34 tit. JunJllHJmG1!' 6 U: : '1-pwU
gl1g JlllpwpWfiiJillllll Uh1mmti 4wfi hp4m zw11p oqwqw6 L. Junqntj_w 4Uh11' p11-
gwumqub1tlt hhm U:l1wupU : fl.pwUg b"wJpwl}uuu1w4Ut11I1 wfigphpU mqqtj_wa 
ta· tj_bpLl1 Ju1111ntl.w411 umn· Uhpph. lm4 UhpphltUlt unm' tlh11L : 

tiUzuw a mw4. awJpwl}lruu1w 4ut11lt up2ngntj_ mw1111qmp .1mfi _umUnq 
qwliqtj_wau mnwUmo t U[tntnwqwU zwpctmu: U}l.wdwuwuwq mhaj1 t muh
umu tJ.b1thl1 L Ubpphl1 zhpmh11p JuwnUmu. n11p zUnphlttJ. h 4wtnw[lqmu t qnu
w1lPI1 lmunqhUwgnuSp: 4b11hpl1 U:fiwgnplllihp[!, npnfip (!fi4bt hCi qnl1w11P]1 
q1UtiqtJ.wot1 uh2 . 2w1111nmtj_mu hfi pw11011 6UzuwU UIIlUUI-U:tuCipp~ ubpntj_ : liJ
fimhhtnL hnunqbliwgtj_wa qwuqtJ.wbi! gwap 6uzuwfi UillilUihfllltl. m11tJ.mu t 
ut1li2h 20m pbnUwtnw}lllillllPJWUp wqmnglmmhnutrtlt ub2 h l}l11Juwru1qmu 
qwzm: liunwUf! hfiwpwqnp 1: tiquwfi qwJWU(! upwgUht w(i6pL.wglifll1 
hwow4w11ql1U' 4hpwhwu11w4libpJ! L uzwqntl.}l wpnmuhp[! mmqb1n1 hwuwp: 
U11111butPmti Uiwhwu2tJ.mu t qnuwqpl! 2Plt4wgUbL' 1 uwu qnuwqpl1U wtj_b-
1wgub111tJ. l O uwu 2mp: 

.21ih!.i q11uw1rnh lJnu111numwllmm1u11 qwmw111uu bu mn11:Pntl. h hwUpw
.1I1u Ujtu11w11mwu1mph1mtJ.: liJUmhhmh l}lntuw11pntti hu qwzm h tuwnUmu Im-
11I1u. lljlUibU pLU]t611 w1uumfiwqbm O(lqw(iwhwfipWJllU UIW}IWillllWUJlllp: 

Shjuu]14w4wu utWJU:wUUh11ltU hwuwlllwmwujuwU I qq 21ilt4 qnuw11-
ppli wtJ.l:iLwgUmu hu 0.75 qq mnp:p. 0.04 qq :t>nu:pnppmw1l1u wump. 0.02 4q 
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tiwilu1Luwltwu wqh]l: <llwuipwumlt JuwnUmJlllll JunUwqmpJmfil! Uihtnp t I.Pup 

0--------0--4 
I 

I ~ <j 
I ._. 

I 

J 

' 'Q,~ Jr'--L-1 ---/ 

i=0,008 

~---.6 
?, /r J4. Unuq1/w1/1 1Jtupqft «C1wutm/m> qwp6w1ft6 hw1J'wtftpmu PPM qmJillflPf! hwt/tupb-

1111. Mmuyub1m {,, UJ1uhu1wlib/nt hnupwJ/16 uibjulin1nqfrwqw6 qh/1 ujubtJw(i. 
f. 2. 9.-frlipfituhnu tunt/tuqlibp, 3- qpnuwpwq. 4-qntliuIJPWb/1Jintqfr qmwwqfr}. S. l -utnt1·-

1111111/1fi ljw;wlilibp. 6-ftmqnt/tu(/IU/ Wfl, R-qntl·wf1PWtlpwp6bp, /O-fr6p6whnu qn[bqump: 

.Q11J1y qnuwnpl1 pwdwumu11 l>nw!.JgI1wUhnb hwuwptj_mu t qpw oqmw-
qupoilwCi LUUbliLUW]lllJlllUwqbm hqwuwq(ihp}1g ub4[! : . . 

.Q11114 q11uw11plt hwqwpuwu. l}lntuwllPU:wU L. utwhtqwuuwu hwuw
l1w11ql1 lllllllJlllfiWqbmlllpJmUCi 112hgfil1IJ. qlluwtl_np tqwtn6wnUhppg ubq(! llJlW 
wnwu6f1u l}lrntb1tli zbpmwtJ.n11uwU hwui4mpJntUU 1:: 

f\11121111 b112h11wqn11 wUwumUUb1ilt 2PP4 qnuwqp(! UIWhutwUhJ.liu WJU 
jJW(}Lu(itlmU t J!Ulll uh11phl1 (UUUltJ.W~. tnJulu). Up£pU (ltllJW2lllll, wtl_bt.P jun
UlU4_ 2t11m) h i.J.b11t.t1 2tpuih11l1 (21111 tptu hu btUmu qqwUpp. 4hplt L gwupwpl1 
li!lllii} ULUUG!14Ubpf.!) . (_IUI} ll]lmU' tj_hphp zh[lllll! U[WbU[wuuw(i lllflllghumu in
ptutimu. 1uupmlimu m 4h11t.w4w1mu t : liJ'llllllult qnuwqp(! qctqwpn1p1wup t 
wuptupj1g ptu116tJ.mu t. hhmwqwJmU oqmwqnpatj_mu: liJq phpntpJmU[! l{h-
11wgCihpn htuuw11 u11 2wpp tnumhuntpJmUubJUnu 2£1P4 qnuwqp[! tipU~h wu
pw11 mqw11lf tw bUpw114mu bU ubjuwfil14w4wU u2w4U:wU' mwpphp @Uwtil1-
4w4wU :tiJ11m11L111nu . 4huui1mfiwtumJu uwp.pwtj_npmufibpntu. 4wuJ.li2fibpn1u h · 
W.fl. htUjlULUJllUlil)ub11mu: Uw4WJU WJ'l uitJuCip4w4wU up2ng(ihp(! qhnhu 4w
UlW]lb)wqn)lOlj_wc) itU. w11mwq111n1wqwUntpJmGJ! l}lnp11 t, zwhwqn11awqw(i 
hn1utUUUllfl.Jmu1_i' QLUOjl, zwhwqn11amU[! ' pwU4: '1-w t tqWUlOWn]!. ll[l WZJuw
UltulinGLp hG miuptJ.mu finr1. wnw2wljnp tqwuwqUtp uzw4htm mqqmp1uiup: 
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.211114 qmhurtp[! .'l>11w4glJwCilip}1 pwctwfibtm u2w4\fwo bqwuw4ub11u 
b.Ci. pfiwljwfi . t'ibtuwfi}14w4wu. tthljU1£1WI!J1UlJw4wCi , 2bpUwJpfi L. ubtuwfi)l.qw
pj1u}1wljwfi : 3mpwpwuLJmpl1 hwuwp oqmwqnflOIJ.mu bfi hwUwUJ.wmwutuwfi 
mbtufinp1qt1wljwfi uw11pwtJ.n1nuuG.bp: Umn£lh uqwpwqplj_mu bu WJil b11w
uwljfib11l1g u11 pwfilml!: 

Qn]1l] qnuw1rnh pfiwywu pwctwumun 4wmwptJ.mu t. hn1Iltqnuw4wfi h 
m11qw6l1q UJW11qwpwUCibpmu: liJq 2)1.umpJmfifib11l! UJ.Wflq bu. pwJQ qnuwrtpp 
1wtJ. 2bprnwl}n11mu . 2J1 4wmwpttmu. bpb. tunfiwl}mpJntUI! 90%-l1g gwbp t 
L11Cimu : ITlw11qw11wuCibpl1 w11mwq)lllqw4wumpJntUt! t.Pn1111 t : .Pwgp qpwG.l1g. 
llJlWlip UhOwc'twtJ.wl b(i L. pwfi4 : lijUntWuhUWJfiiu1,, WJll 2l1UntpjntUCib111! 411-
llllil11HpJD1U hfi qmb1 n1114 qnUWIJJ!l! :ppw4gpwubpl1 pwctwub1m mbtuun1nq[1-
wljwfi qohpmu: 

Qnhlj qnuwnpn lmwtrnhwubnh pwdwfib1m ubtuwCihl!wqwCi bnwCiwljn 
hwuw111J.mu t hl1uuw4wCi[! tun2np hwuwt)l.pCib]llltU: liJu ljwmwpmu bCi :PJ1.1m-
1m11 h Ciuu11J.wop wnw2wgCi1ut ubphUwCib.pp m wUJ.w11wrnuhpp oqfimp1wup: 
j-,[11m111111 UbphCiwCib11!1g Ill WlljW}lWUlG.bppg wubG.l1g 2wm mwpwolj_wc't b(i 
rnwmwfil}m1 t'iwqb111! h uwt'iltiz-:PJltmphpJ!: .Pwctwfihpug hbrnn urnwgtj_wb q11-
uw1J!l1 llJl1Ci11 :P11w4g!1wli (tunG.wiJ.mpJmCi[! unmwtJ.n11wlllbu 80%) 6bnp t pb-
1mul un1m1CimpJntfi L. 4mJmb.1m1u UlWhhtlrn in1wCimu t!UpwG.mu bu tl,wpw4w
qh11MwU m hwumCiwguwU 4bCiuw2bpuwJ}1Ci u.11mgbuCibp: 

Qpl14 :P11w4g}lwfi ub4 2wpwp UJ.WhntU bli 4wpwCimpCiwjpG. 4mmwlttiz
-lljlU}Iqwpw(i(i b11111u h ummcµuu l}wpw4pz hl1tJ.wCiqmpJmCiCib11li hwpmgpzCib
!i!I wn4wJntpjmCip: 1:.lb112J1CiCib.plrn pwgw4WJ1llpJwCi qbuwmu 21ili4 :ppw4gl1-
wCi 4w11wfim[1CiwJI1Ci UJ.W11qwpwCiCibppg mbqwtPntutJ.mu 4wu tu1utntJ.w4114 
Utll\lllU t l}W2UlW.JllCi qnUWrtpWhjntpp 4mmw411zCihp{!: '1pwG.t1g hbtnn WJU oq
u1wqn11<'tlllU bCi nnnquwCi Cilljwmw4114 4wu cµ1uw11Pl1 hbnwguwCi hwuw4w11-
qmu: 

UCiwuCiwu1whw4wu 2tuvbppCi unm (200-500 u) 4wnmgtj_mu t 211lilt 
qnUW1lP\! uzw4btJU hwmm4 wpmwqpwuwu: liJU '[!Ciqqp4n1u t hbtnhJWt 2l1-
Ci11tpJmCiCib)l[! . qnuw1tp[! pwctwfib.tm 4bm, hb.qmlj :ppw4gpwJlI 4mmwlttiz
-UJ.w11qwpwfi. llj}1Ci11 :P11w4g}1wJp h11wUJ.wpw4, UJ.llUUJ.WJpU 4WJWUCibp. qnu
w1wwJ!Cirµuuw11wUlib11 h qntlwIJJ!WhJmp)l. 4mmw411z: liJq wpmw1u1wuwu)l. 
mhtuun1nql1wljw(i uw11vwl}n111uuCib.p}l 4wqup Uh2 UmCimU bCi . 211)1.lj qnUWqpJ! 
UJ.l1U111.t hbqmlj '.P11wljgl1wCibpl1 pwctwCib.tm mb.qw4WJWUI!\! (mwmwunqw4wu 
1hu1rn, Uwt'i1l1z-:Pl11m111!. 4bCirn1muwpwtlt1! li WJtCi). wuwuuw2buppg lllPUl} 
:PJlW49llWU htlWUJ.WilWlj Uqhtlll $ntuWfllllizfibt1[!. UJ.l1Ciq .'.lJWq[! 4ntJtnWl}lltlbtm 
Plllll}llqbp[!. <j)Jlplj qnUWilPI} htW4bUIWJl1Ci @Ill! Uqbtlll lljilUlljhp[!: lTnu4lj_wj}l 
um11ql1 «PbtWJUJ 11wiUJ» umUunql1 pmuwCi tunqwpmc'twljwCi }bpuw1mu qnu
w1wl1 L4.l1UI} l.i hh11m4 :P11w4gt1wub11p pwctwCimul! qwUiwptj_mil t U1Wmwun-
11w4wu UWlLJl l.i zCib4wJ)l.U uwtltl1z-.'l>li1rn11}1 oqCimpJWUp: 
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i,lj. JS .i!r1fllf tp11Jiwfl-'f! :jJpwljgflwlilip/1 p1.ud1ulinq hnupw1/1li QiJlipjJ ufubiJ'wulipf!. 
111) q./7/ •. 52 u1111mwlinrzwljwu 1.l'turzm/ /, <lfTJ0-201ulll;w1/Ju uw11'1N -!/>/1tl11flm/ <J/1U. / .nb· 
qb(ltjt111up. 2-pflwl1wt.Jnp j111unfi/1}. J-unrzliwlj. 4-wwmwunqwljwu 1.fwlf. 5-zlililjwJ/16 
1J'11111'tJ1,'-.f>/llU1fl. 6-J!lifl/JLWJ/JU t/lnjJ11uFJP/1;. 7-t/ln/uWIJPWlfjJpng, 8-qnl11uqpwhJnLP/1 ljm
inwqft!. p} .fJ/ltmpnrz flfOL-700 (fl gbuwpjJ:pmqnt/ Q/1U. l -q.wpuw/jn1JU1. 2- ljgwuWJ/. J.4-
·/1UJUtu/;m;mli11. 5-pnL/IJllqlip. 6-dwl.J/wt.Jlluw1/Ju l/m/uw1JP/1;. 7-~/J[uipnl[ gllump/J:Pm<J. 8-
·<JnU1uqp/I pmqnt.jwljwzwp. 9-utmiuttul/WJWU. J0-1w1uwljwu ljn[b~wnp. I l -wuwuuw-
2M'p. 12-tJmJ'wqpwf!lif'/.mli/1; wnt.jwlj. 13-/unlfnt.Jwljwzwp, 14-hbl11WlfWfld funl[nt.jwljw
/lllfl. /S-1tfwgnrz /Jml/nt.Jwq1u2wf1. 16. J 7-1jm111wlj/1}-U/wpqwpwu. 18-pwpdnl[ UJnlfUJ. 19-
g/ww bnli. 20-ljntJ'IUIJPiUhjnlfl/J f'/.IUJUllUJ/JU WUptup: 

q.nuwtlPl! .'.lJ1nuljgl1wCib11}1 · pwd'wCibllll Ulh)uCintnqltwqwU uumghu(i 
]11nuljLuliwgtJ.mu t hbrnL.JWL 4bpUJ.. 2PP4 qnllwllP[! )unqwungfibppg 1gqmu t 
nbqbptJ.mw11!1 ( l) Ub2 (Ciq. 35w). npillhl'\ WJU )uwnCiptll (2) f pwqub.pniJ. )uwnCi
tJ.mu t u(1li ~h hwuwubn qwuqlj_wo qwnuwll!: .fl.bqbpqmwppg qnuwqpp qwliq
qwill! ljLUllqwtJ.11JUll\ U1111UW4}1 (3) Up2ngniJ. pfipG.whnu 1gqmU t UlWUlWUllqW
qw{i iltuqt1 (4) iJ.pw. upmb11 mbaj1 t mCib.Cimil )unCiwtJ.mJlJWU CiwtuuwqwCi lt2b
gmu· 90-95 -]ig u}1ti~L. 80-85%: U1umhb.mu qnilw11Plt qwCiqtlw~ 19qmu t 2ub-
4tuJ]1ti u1uu111~ - :t>!11m11[1 (5) ub.2 . npmbq mb.ttJ1. t mCib.Cimu qilUWIJJ!P IJ.bp2Ciw-
4wli pwctwlimt'i1l :P11wqgl1wCibpp: lTwtltl1zl1g 65-70% JunCiwiJ.ntfJWU llj}IG.q 
qwliqtJ.wOI! l9tJ.mu t pbpl1zWJ}1u tJ:inluwqpltzp (6) iJ.pw. tJ.b.p2pUu qnuwqp[! 
p1up6mu t l}l.11tuw1111wtll12ngl1Ci (7) qI1Uwqpwupw11 mb11wt.Pntub1m hwuw11: 
SLUUlUlll\W4tuli uw1u1g l.i uwuL11z-:Pl1lU1llll9 hb.qmq :ti11wqg)l.wCi JututntJ.wtiw2w-
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pntl hbnwGmu t qbu!l1 qnuwqpwhJmp}l qmmwlJprn (8): Sbqw4wJwGp]1 wp· 
mwrnuu1w1J.wump1mfi1.1. [!Utn qnuwrip}l qwfiql{wap hwp. 27 ltqltl-}lg wtlblli t : 
Striw4WJWUp}lfi UUJWUwplJ.mu t lihlt uw1ur 

Cub4.w1I1G uwuUii-:Pl1LtnPmli (5) qwli :PlitmJlllll fft·Ol.Y-700 Ul gblhn
l1l1:Pmqmu (7) (GIJ.. 35p) qnUWIJ.PJ.1 pwchufibtmg hbmn umwgtlwa UJlifiq '.ppw4-
gl1wfi l}Luputlmli t tWJUWqmJmtpp (3.4) aLntl L. 3-4 wli]lu tqwhbLntQ hbum oq
tnwqn11i'T\fmu npUJbu 011qwfiwqwfi UJwpwpmwG1mp: 

Q11I1lt :ppwlJgliwJp ut2 ufimu hfi qnliwqp}l UJlifiq uwufipqfibp}l 2-3%-1! L. 
ht1t'il1Gmub11l1 atlh1tli m p11pmpGbp}l u}1u)_L. 30%-1!. mum.ti wnwfig qtpwuzw
lttLm WJfi ill 4w11htl1 oqmwqnpahp1wzmt11IumnqliwG hwuw11: 

36-111} filtw11111u gm1g t mptl_wa 2PP4 qnliwIJ.Pp lizw41iwu . w1upupfi ' 
:P11wLtgl1wGh11}1 pwdwfiuwG hnul!upwg qpb"l!. npmhq oqmwqnpb"llwa bu 
Cf-Pl.Y-100 pupmLtw1I1u UlWUlWUllflWqwfi UWI\1! (4) L. f11q_0 -20 uwuu1~-pwut1il! 
(3): Cf-at1 L}wqlil1 ut2 litnGmu bfi fiwL. gwap tqtnntJtnGb1mtl (17 }1°

1 UJUimuwG 
hw61ufumv.1wup} hpqm pupml{: 0Upmqpg qi1UWIJ.PI! qmpu t qwtliu b"wJPW
tJ1111wwltJ1 (9) (Gq. 35 p) til12ngnq: <.hmL.}l qwpawlJntl pupmqJ.1 liptugqwa t p11-
1mt12I1 J]1ubnpu (4). npfi umhrii'T111u t 940-1060 11·1 hw6wfump1wlip L. 5 uu 
wt'iUJ1]nnnuµ1tl mwmwumufih11: 

0Upml{wJllG tnwmwGm1wlJwfi uwqG wztuw1nmli t hbmL.JWl qbptq. 
211J1Lt qnUWl1Pl!, wfigfibtntl um1fiwqp lil12nlf. J!W]lOllfl l{gwfunqnqwqnq (11). 
umumt'i t !)Upm411 uh2 . npmhll. }luhpg}lnfi L. qpw$mwgpnfi mctbpp Gb11qnp
bmp1wfi mwq pwctwfiqmu t Ullifiq (85 .6-85 .7%) L. hhqmq (99.12-99.16%) 
'.p11wl{gl1wGbpl1: q_µl_, -100 tnwmwfinqwqwfi uwqp WpUlWflllilil.WqwfimpJDlU(! 
67.4 tn/ct t : 

QpJ1lt qmlWllPl! '.ppwqgpwfihpp pwchufibtm hwuwp wpmwrumtpJm
umt'i hw2m1mp1wup oqmwqnpamu tu GwL. G4. 25-mu pt11qwa 2p}14 qnuwq
Pl! tu11CiwtJ.w<u14tLm mttuunu1qpw4wfi q]1b-J!: 
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f.' 1 . M lit; . 
.,_,1/. Jn . .'i!p/llJ qml'Wf/P/J .'f!pwljy/uuubp/1 pwdwlinf/ hnuplipwg 4bbp/1 ufu UJ 'l!/1. fTJt.i.0-

20 
1u) i/wlliftNJtutlft.!/1 04uuuqnp1)mtlm/. 1-/jlJWlipwJ/lli lijnt)UJ, 2- ljn1bljw_np. /u I/ _ 
u·w11[ft,1--1'/1fUlp. 4-µiJ'pmljtuJ/lfi 111wwwlinf!wljwli Q.lfu-100 tfwI[, 5-qn~iu!fP/1 nqn w 
ftwzrufl . f5-u·t;puu0Pftwftwlj /uw11lim[11Jfibp/1 Olflf-200 wlipww/Jl, 7-qnUW!fPW/j'.1i;::U:}/1.J0 
!!- tum/wlj. 9-1Jnll·wqpwll'p1up. _10-pbnOiupwljinI[ ~iJ. u-4/J ljinfuwIJJ1/Jl, ~) P::n~ J~li 
q.fn- 1 ()() ww1muunr1wlj1uli llw!//1 oqwwqnpimttlm/. 1-utftlilJ :Ppwljg/1 'J/1 '!I 
pwJJ. 2-;ppw1111111. J -µpµ11N/1 h1uqnp1Jtul/. 4-pppn/llft tftubn. 5-zwpdwpb. 6~ 10-qurl/':'J: 
t/11[1 wmu/JyptufttU[fib[I. l-h1uljW/jJ/lll, 8-iJwqnUJt{Wb ptfpmq, 9-iJwjpUJ /j nr~ ' bf I 
-ptufldDI[ ljy111/11nqnlfwft. 12-pll'pmlj/1 hwqn[llJWI/. /J-hbJ/111/j :Ppwljgpw w wp n 

pwp: 
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4. Opq.wUwqwG U[WpwpmwUJmpbp}l oq.mwq.npbtiwu 
hqwuwquhpn L. mh_luupqwqwu u}l2ngUhpn 

4.1 . OpqwCiwlJ.wCi UJ.wpwpmwCijotpbp]l oqmwqnpbuwfi 
bqwliwltlihp[! 

011qwfiw1J.wCi tqw11wptnwli.1mpbpfl oqtnWqtipbU:wli bqwfiw!J.fibp!! 
IJ.wfl.n{wb bfi fipwfig mhuwlJ.pg L. tl}l6w4]1g, llllI] U:mgfihtm dwutitui]lg, Cizw
fiw4mpJmfi}1g . hn11mu ufiu11wpwp fiJmpt11p 02wtuuhpI1 mbri.wpwztuuwu 
pfilllJJlllg L. WJl qtl]lOnfitih1l]lg: 

'1lWJlW}ltnWCijmpbpJ! hiuJ. UtngfibLlll bqwfiwlJ.Cibp(i bfi . hpuuwqwfi. 
umw11mw.1j1Ci L. uiwgwufiU:wCi: 

.;,11u(iwlj_w(i tqW[lWplilWQUUil! UZWIJ.WJ!IlljUbp}1 ufiuwfi qlluw\{il}l Wll
J!Jlll!lUfi t I... ufiCiilWUJlllpbJmtl WUJ.whnqmu t WUJ!l1Jl2 qbqbmwgpwj}l zp2w
Gmu:. "lwpw11mwfi1mpbpl! tuwnfimu bfi wzCiwfi fun11 qwpp cJwuwfiwlJ.: Op
tqbu hj11Jfiw4wa tqwpwJltnWfiJmp oqtnwqtI11an1u bfi hwfipwJpCi L 011qwfiw
qwfi tqw11w11mwCiJmpt11 (qnuwey. IJ.bliuwh.tuumu, IJ.mitqnum L. WJtCi) : 

· ~}1ufiwlJ.wfi tqw11wpmwgmun pw11apwgfimu t uzw1J.wpm.1u}1 phppwm-
tl11tpJmCiJ! n~ uI1w.1fi wnw2Jiu 1nw1m1u. WJl CiwL. hw2nrui uiwil]lubp}lfi: Cl-nuwq
PI! 20-30 tn/11w-}1 hwzqnq lmIJ. uuigCibiPu qt1pcrmu t 4-7 tnwpp: .;_wuwpjw WJq
pwfi cJwuwfiwlJ. qi1pbmu t CiwL. twtl qnutqnutnl!: 

Cum wqpmnhfufil14w1J.wfi UJ.Whwfi2fit11]1 w11qh1tlmu t n11tqbu opqwfiw-
4wfi tqw11w11mwfi.1mp oqmwqi1pcrbL pwpu qtlUW11PJ! : '1lwpwpmwfiJmp}1 qwfi
qt.1wi'l1~ tqbtnp t 1l1Cil1 hwuwubn . t.Ptu1m1Ci. gpmul! hnql1 uw1J.h11tupli' hwqwuw
pw~wi.p : 5pbl1ll9 hbtnn tqbtnp t tunp tlw11 IJ.wmwpti: 

' J2p~ pwfiw411 tqWJlWplilWUJntpbp lilWllll UUlWpUlWJPU t11wfiw1J.Ci Jipw
qwliwgt.lm~ t g~Cip!1 hbm UpwUflU, nptqbuq}l uzwlJ.WJ!IllJUbpfl w!lf1 ulj_qpfiw
IJ.mfi 2112wlimu u.liuw(j tqWJUWfiCihpJ! J!Wpb1wt.1\{hCi: UJl} qhuwmu uzwlJ.wpmJ
ubpj1 4m1uJ1g uuli11w11w11 Ci3mphpJ! w11wq bfi Jmpwgqmu L. UJ.Wpw11mwfiJmph
Pl11211~ pwfiwqm}lJHlUI! tnwLlrn t pwqwljwfiw~w.P hwtlhUWl pbpp: 

lizwljwpnlJu_t11I1 uiwgwuCiuwfi ctwuwfiwlJ. mwwu bli WJU ufifillWPWP 
UJlllJlbjlJ! . 111mfip ~bli J!WtllllllWJllllU h.t1qmu U:zwlJ.WJ!IllJUP Cinpuwl wa11 hwuw11: 
LJlwgwufimllnq IJ.w11qwtln11mu bu J!IllJUP wal! L. hwuwlj1f pb11p)1 m 1111w4]1 
pw11opwguwfi fitqwmwljnq : Ulifiqw11wp fiJmpbpp tqwhwfi2w11IJI! nimzmu tfi 
pm.1u)1 w111nwpI1G mhupnq L. hwmmlj uwppwq111m1ufit11]1 oqfimpJWUJ!. npnfi
gnt.I IJ~11hLl1 t fiwtuo1mp L. wpwq 6zmht ll!Whwli2tlnq ufinq mwp11)1 mbuwljCi 
lll J2WliW41!: 

, L11wgwul.iuwCi hwuwp oqmwqnpcrmu bu 211wLJncrt.1ru1 UJ.wpwpmwfiJm
php pn~fiw1w (4-5 g/hw). ljnJW2ntp (5- 10 g/hw). hw11umwgqwb IJ.nutqnum (7-
· IO g~hw) : .;,nqJ1fi tqwpwpmwfi.1mpbpJ! pw2tumu bu uwljbpbuwJl1fi L fibplm
qtu.1}11.i b11wuw4fibpntl : '-lh112l1Ciu 4wpm1 t llifibt wfil!fi11hwm L. pfiwJpfi : 
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lfwlJ.h11buwJl1Ci tnpuwfi cJwuwCiwlt UJ.WpwpmwCiJntPI! hwqwuwpwiw.P 
hmlll uwlJ.h11hupCi Qlllllll bfi gp}l~ ubpbCiwfibpnq. IJ.nup}lfiwgqwb ZWJll!WgwfiCih
Jlll4. (UlllllUJtnCitnbuwlJ.wCi wtl}lwgpWJntl: 

'l.1h1llm11wJJifi wfinCiqhwm mpuwCi dwuwCiwlt pwgmu bCi mwpphp tWJ
limpJwli w1J.nut11J. ubp. tqwpwpmwCiJntPI! ctwutwl{bfiwc.\L. t}mmu bli w!J.nu]ltiub-
11]1 hwmwlj_}lU, WU[W tnWppbp 111111 UZWIJ.Ilfl Ubpb(iw(ibpnq wtinuptiubpJ! t}lw-
4111 t) bfi : 

111w11wpmwfi.1mpbpJ! Cit1ilu111wJ]lfi pfiwJ]lCi mpuwCi b11wuwtil! hpuliw-
4wllmu oquiwqi111amtl bfi pfiwlJ.wfi tumnhwppbpn1U: L. wpnmwl{wJllbpmu: 
Ubpbllmfi UJ.WUlJlwutnmu t tqwhwu2tlrn1 tunpmpJwli wfigpbp L U[Wpwpmw
liJlllP\! ~w.Pwtln11qwa 1gllnuS Cipwug U:h2: 

4.2. "l]lliq opqwliw!J.wli UJ.WPWJltnWUJDLphpl! hwtli 
uwlJ.bpbup(i 9PilIJ. uhpb(iw(ibp 

n111u11 011qwfiw1J.wCi tqwpw11mwliJmpbp gptim hwuwp oqmwqtipcrmu 
bfi fllfl.S -10. "lfl.S- 16. fl.S0-4, fl.Ofll--6. Ul..Cl--1. fl.OU-3 ubpbfiwGbpJ!: 

IT}fl.S-10 ubpbuwCi fiwtuwuibmlwb t UJ.l!Ciq opqwliw!J.wfi UJ.WJlWllUlW
liJlll ~ .Pntuw1u1t1m h 11wzml1 uw1J.hpl..t111Jpl1G gpbpu hwU:wp: gbnfiwmw11n.qm
l~JlllUJ1 J 0 tn t . w11mw1unu1w1J.wCi11tpJmCil!' 50 mid: Uqi1bqwuiwqnpl{mu t S
-150 4 mpw1J.m111iti hbtn: 

''lfl.S-16 Llbi]bliwfi Ciwtuwmbuqwc) t qntlwll.J!. ump:pwqtIU:weyw.1l1Ci 
IJ.11Lltqnutn L. WJL tnbuwlt}I 011qwliwlJ.w(i UJ.WPWPUlWUJmpbp l}l.nluWtlJlbtnt m 
y11bp11 hwuwp: Cfi11qi11J.uwCi LWJfimpJmlil! 6-7 u t. wptnwil11ll11wltwfimpJmfi1.!' 
tl)1fiLh 100 m/cJ. pbnfiwmw1mqmpJillli[!' 16 m: Uqpbqwmwqnpqmu t '-1-701. '-1-
-700U. 4 -700 m11w1J.mnpubpp b,bm: 4wfintl]l fl.S0-4 pwl}l.pl! Ciwfuwmbuqwb t 
opqwliw4tufi tqWJlWptnwCijmpbp. qnull!numfihp. mnp:p, ltliP l}l.nluw11J1btm L 
m1Lp11 hLuilw11: £0-wt.P121! mbqw1111tlmu t 2'1lSU-4-793 mpwtiumpwJpfi ltgw
uLu11J1 zLUuuM1 tll1w: gbnUWUlWPilflillJlJlllfil! 4 U1 t. wpU1Wil11ll11WitWlintpjlllUlf 
l 3 U1/J : llqpbqwmwq1111tlmu t S-281u4lJ L «gbtwnmu» mpwlJ.mnpfibpp hbtn: 

fl.Qfll--6 ubpbCiwli liw}uwmbul{wb t opqwliwltwfi UJ.WpwputWCijntpbp 
L[1t1jULu1JphJ.1U L 911t1m hwuwp: gbnfiwuiw.Jlllllmp1mfin 6 tn t: Uqpbqwmw
tlnp~mu t l .411wu]1 m11w1J.m1111ubp]1 hbm: 

fl.OU-3 ubpbCiwfi liwfuwmbuqwb t opqwliwljwfi UJ.WpwputWUJillJlI! 
hu1p~ h ll!1liLL. 20° ~bpmpJWUJ! mbqwfipmu Qllbtm hwuwp: ghnuwuiwpnqm
P.1111li1~ pb12mp.1muLlbJ1J1 tll1w 2 tn t. hwpp tnbri.wfipmU:' 3 m, wptnWil11ll11Wltw
fim1).Jlllli[!. 12 m/cJ : Uqpbqwinwqnpqmu t S-40U'U L S-40 UlJ mpwlJ.tonpCihp]l 
hbu1 : 

fc.J"b11n1p.1mfifih11J1 tlltw wztuwmtum Ci!J.wpwqpl{wcr pn1np ubpbliwubp]l 
punJ112111 u b11wb qnuwllJ!l! uwhmu t qhUJ.li fibppL, utnbJtcrb1ntl qwfiqqwb}l ubcr 
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~Ul~IL~Jmti t.. ut1m4m1uwlil1 pwpdp Uigp . npjl uiwml'iwmut ipn11pwlimu t Qf!ll
thuti hwtjwuw1uu~wtJ1111pJm!iJ! : 

511uwu hwtJ.wuw11w~wipmpJmun tlln11pwumu t fiwt.. WJfi 11tmwnuI. bpp 
qwuqtlwC>~ Qlmq 011qwfilib11I1li t uwmmg4mu wlihwl[wuw11wtwtl1: '1-pw 
Ltttumow_nti lUJu t . 1111 pw110I1~mt LQlibtJiu pwippp 4blim1mumu qnUwl1JlJ1 qwtiq
qwou tJ1limu t J!W11a11. lrn4 4m1bpJ1 unm· hwubuwmwpwp 9wbp.: lihuippp 4bu
m1muw4wu tiwum u 4mmw44wa uba pwpdjllllpJWUp qwliql[wb't! wlihwl[w
UWJlW~wip t tPttJ.mu 9Pn11 opqwlifibpp i.J.pw t.. J!WZfuntlif! i.Pfimu t wli
hwtjwuwpw~mtJl: 

Uw u11wg um1 pupm41! uwfi11wgfimu t.. 9Jlllll 2 ub4!ili t uwmmgmu qwliq
tJ.waJ1 fibpphll zbpmbJll!· Jrn4 l[b11t..11 zbpmbtlf! 4wtul[mu b(i 9llllll opqwlil.ibpjl 
tlJtw L nl . UJWpJ!b11wpwp i!itt.lmu. qw11dJWL wnw2wglib111l[ wlihwl[wuwpw
ztuip g1mu.\: 

~puwti wtihtul[wuwpwtwtllmpJllllil! fil[wqwqmJl.i!1 hwuglibtm hwuw11 
wnm2m114tJ.bt t qnuw11pwg11l1zfibp!1 pwippmu mbllwruit1 hwmm4 uJ12uw
UJWtn-hwt1wuwpbgfim1 hw11uwpwup (fi4. 37): Unw2wp4mpJmlilit

11 
bfi bllbt 

uwL q11bpb pnp1p 911J1tuh11I1 411w WJqtajlujl up2fiwuiwmb11 t.. hwtlwuwpw~wip 
llWUllllQllll zlib4filijl Ulbl\W£1Jlbtnt l[bpwpb}lJWt: 

1Jl1. 37. lf/ipfiw111wu1hpm/ qnr.liuqpwgp/1,tjl l!fifJhwump whupl!: 

. PliiUjhu uz4hg . pbp mhqwfi11mo wzfuwmbtliu qllUWl1JlW9PPlll pwip
J~mu rntlwa qwfiqtlwal! uwhmu t phpmpJWUp qhUJ.P libppt.., ~liq np.tuU. tlhpt..}1 
zbtlUlbtUHU qi.U w4_hj}l ltfimhuupl[ t 4wmwp4mu: liJU bphntjpp ljwliJutlmil t 
pwtJlvmu 25-30 uu pwpa11mpJWU up2fiwUjwmI1. }1u4 qwuql[wai1 tlb11Lp pwp-
011 1h11mbJll1 wfihwt1wuw11 uwmmgnuii! 11hUJ11 g1uiq opqwlifihJtl!' hw4wuw-
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11bgti1111 tJ.whwt:ili 01111 oqfimpJwlip: Qwfiq4wap uwmmgmlif! 9Illlll opqwliub
p!1fi 4wmwpqmu t hwtJ.wuwpbgullJl tJ.whwlifibpp ubppt..p uwup pwgw4pg' 
hwuw~wip at.mt: Pwgwlm 4blimpnliwqwfi UWUDlU qwqumu t 35, puq 41111.hp}l 
uum· 55 uu: <_wl[wuw11hgfinq tJ.whwulibpp php mbJiwrlJUiwfi zlinph.PtJ. J>WtPPP 
4tum1mlil1 pwpop zb11mhJl[l hwtJ.wuwpw~wip mhqw1.fmtutJ.nui hfi pw$pp qn
qb11t1 4n11ul!: 

.'2wliql[wc)l1 (iuwti aw14_ uwuuugmun qhUJ.P gpnq 01iqwulihp[1 hliwpw
tju1m1 fl.JlllU t mwtJiu 911uw(i hwl[wuwpwiwt.PmJ>JDlliJ! 

0

pw11011wgliht wqpn
uibluti)1qw4wli uiwhtufi2fitppu hwtiwUjwmwufuwu (25 Yo): <.wtJ.wuwphgunq 
qtulnufiubpJ! LiUjwummu bfi fiwt.. wfitJ.mwuqmpJWfi mhJufipljWJP WUjwhntJ.uw
t:i11 (1111wli2 l1pbug 411w hfi t1t11gumu gpnq opqwulihpl1 4n11ut1g qbUJ.P mpw4-
m~111trnm11 tumgl! 7.UJJlml[nq pwpbpf! t.. qnzm wnwpljwlihpf!): 8puwli hwtJ.wuw-
11w 2wtllm~Jmfil.i t't wtlhtll t wtJ.btwfimu. hpp 9111111. zCihljp hwtlwuwp (280 uu) 
!2 WJJJ1 ipntuw11bti l!fiUlJltlmu t i!in$ntuwqw(il! (240-280-320 UU) : liJU qhUjpmU 
1-2-u-mj wl[b1mumu t fiwL J!fi1iq114mun: 

f) UllUpph11rn j}Jlllli qnUWllPWUpwpnu.l UjWUl}lWUUltJ.wa t.. ljDUUjllUUlW
tjlljll[tuo 011qwuw4wfi UJw11w11mwliJmphp}1. ljhliuwhmumur pp~ un11mli t. lm
!Jltu mtujjlU hti pJ1 ~ l)Wliw4m:fJWUp I.. liqwpwqptJ.wa qntiw11Pwgpl1z ub11buw
Gh]llll[ hlimpwl[np ~ t 911tr 

ll}w11wpmwuJmJ}hpJ! llllll umglinq qwu gpnq Gnp ubphuwlihpp uzwljm
unq I.. hJlwa uhphfiwuhpl1 qwmugtJ.Waplihpll ljwmwphtwqnpanuintJ. qpwqtlbt 
bG JWlll q)nmuhllmwqnmw4wfi puumpmmmlihp t.. ljnfiumpn1qmnpwljwli pJm-
1111ubp , t. umb11otlhL bli hwfipwJpli t.. 011qwliwljwli UJWll~pmUJIUpbp 9Jlllll 
mrnppt:q1 4wnmgtjwon11 m w11mwilJ11111wqwlimpJwfi linp uhpbliwlihp : Uw
tiw.1u lJ.buuwlm1umu}1 liwtuwUJwm11wumuwli m g11uwu otpbliw.1wguwu m11-
lJlllJ~JtuUp qphj}b wztuwmwlil)ubp ~bli qwmwptJ.ht. pu4 hwfipwJpli qwu opqw
Gw4tuli uiw11w11mwLiJmpbp g111u1 uhpbliwfih11li wnwlig qwmwpbtwqn11abpn 
~ hli 4tu1u111 pwlJ.WJIWJlbt ljhuuwhmumup fi11puwtJ.np4wo t.. hw4wuwpwl wtJ1 
q11U:tuli rnq1mmbJuliI14w4wli UjWhwli2lit11f!, n1m4hhmt.. ljhuuwbmumuli Pll :j>p
qJ1qtuuhtuwut14wljwli hwmqmrJmGubpntJ. t.. oqmwqn11Wwli ~wiphpntJ. 
qtn}mtlJ. mwpph11t1mu t 011qwuw4wli OJmu UjwpwpuiwliJmp~p}1g : PwJ9 cn1w
Gnqtugtjwo tUn'iwlpnu wJli pfiz-011 iwiVntJ. unmhumu t hwfipwJpli uiwpwp
u1tuu 1mph11l1G: bl[ whw . 111111jhuqp hwupwJ}1li UjWpwpmwfiJmphp 9pn11 uhph
fiwubpp 4wmw11b1wqn11ablip t.. hwpuw11tglibup 4bliuwhniumu gphtm 
tu2}1.1wmtuli.11libpJ1u tlbppnoh1 blip hqwo ubphliwlibp}l 4wnmgtJ.wapli Ill ajl
Ultu4wu hhmwqnmtuj}JmfiGbpp WJ11llmliplit111!. mwnufiwup11t1 ljbliuwluuum
u)1 ~>l1q[1ljwub)uwliI14w4wfi hwmljmrJmfilihpl!. hwuhllwmbt hwlipwJI1u UjW-
1nur1mwfiJmphp)1 hbUl I.. CiwJuWUjWUlpwumwljwli wztuwmwuplibpli W JUUjhU 
blip l1 tuq umqb1m1h1. np 4bliuwluuumuli lip ~l1qpljwqwli hwmqmpJmfiubpntl 
Ci umGtU1 hwLipw1[1u uiw11wpmwliJinrtppli: liJlim.hbmh mumuliwut1phl m 
hw2tj1u11lJ.b1 hlip ljl.;(iuwlumimu)1 g11uwli hwuwp 1.J.wmw11t1wqnpatlllJ1 pwfinq 
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011qIDCi}1 lJ.wmugl}w()pwJpCi L. 2whwqnpinulJ.wCi OUJUlPUWL UJ.Wpwuhtnpbpf! L. 
wp.mw111mtpJwfi UJ.WJUwfiCibpmu ummqhL w2tuIDmwlipp npwlJ.I!: liJq pninp}lg 
hbmn UzwlJ.bl bCip qnpb-CiW\tUlfi tunphmpJ}fibp lJ.b.UUWhntUntUp Ul}lUlWfllllll
}lJWU L. oqmwqnpMwfi wztuwmwfipfihpp WpJ}JntliwlJ..htn lJ.wquwlJ.hpUJUWfi 
4._bpwpbp]Wl: 

<.bmwqmnmpJmCifib}ll! gmJg b.fi ml}bt. np qpwfinllwgl{wa ljtfiuwhm
umul! g11t.1m hwuw11 CiUJ.wuiwljwhwpuwp t oqmwqnpati ljtfim1muwtumJu 
mbuw411 uljwlJ..tUnIDlJ.WJpfi 4wu wtflub.w&L. pIDfitlll opqwfinl} "Ufl.nI·-0.5 uhpb.
CitUCi : Uul}n11IDpw11 lJ.bCimpnfiwtumJu tnb.uw\tlJ. opqtUfifib.tmtl gpn1u b.li hwfipw
.rl1fi UJUlJlllillUltUUJntpbpl!. pulj opqwfiwlJ.wCi UJWpIDpmwCijmphpf!' 2fiblJ.wJ}1-
Cintl: Ub.p ljm1til1g wnID2IDJ144..llll mbtufintnqllwJntl fiwtuwUJ.wtnpwumlJ.tut op.
qwGwljwCi UJUl}lW}lU1Wlijntp[!' lJ.b.Ciuwhluumun. z!ib.lJ.IDJltfi 011qwfifib.11m.} Q}lhl 
hCiwpwl}np. ~t . WJCi un1uufi lij1.6ID4nu1 t: <.tmL.IDpwp. UJ.UlUlUlhUllJ.wCi it . np 
umw2wplJ.mu bfip gpht lJ.bfimpnfiwtumJu tnb.uw\tlJ. pIDCiiut opqwfinlJ.: 

4.3 . lllpfiq opqIDfiIDl.jIDli UJ.UlpwpmwfiJmpb.pf! hoajl 
IDl.jnupljlitpp Ub.2 UUlUlDlQllll ub.pb.CiIDCibp 

lljU fiUJWUlIDl.jll hIDUWp CiIDtuwmb.u4._UlO tflnppUlpUlUtUlJ. ubpb.fiwfihlll! 
hwubuwmIDpUlp tIDtl bfi IDltuIDmmu qhfiuwhnuimu uwmmgbtim: , 

~Ullllll9 oqmIDqnpb-lJ..ru1 UL Q.-1 ub.ptfiw(i CiIDfuwmb.ulJ.Ulb- t O}lC}UlllW-
4IDfi UJ.UlllWlllilWUjlllphp tflntuIDilllhtm. UllJ.nuCihp hIDfibtm. IDltnulitpp ub.2 
tQCibtm L. l11111m.J. awaljbvu hwuwp: ~wl{IDplJ..mu t fl.OnI·-6 uhl)bCiIDJll h}lul)p 
4!1w : Uq11hqIDtnID4._npl{mu t 14 1.j"U pw112l1 qwup mpwlJ.umpCib1.P hb.m: UpmtU
tijlllllW\tIDlJmpJmUI! 22 m/ct t: 

Pphfi!1g htmUlp}lppmpjntU t CibpljWjWgfimu ub.p 4Tlllt1119 u2wlJ.l{wa O}l
qwGtuhUlfipw.1I1Ci UJWilWllUlWUJntpb.11 fitpumanq uhpb.Ciwfi (CilJ..38) (12]: 

011qwfiwhwfipwJ}1Ci UJ.WpwptnWfiJmptpp fib.11umMwCi hwlJ.wuw11w~w
tflm~JlllU1! pw11apwgfibtm fiUJ.wtnwljnl{ wnw2wplJ.tlnri Cin11 ubpbCiwCi pw114ID
gwo t wfi}14._Cibpjl (1) 4!1w mtqwlJ.wJtlwa pmCiqbppg (3). w4nuwhwfil1ifl9 (7). 
pmfi4bpl1 hwmwqmu mhqwpwztuttwa uCimgnri l}lntuwllllliifib.pl19 ( 4 ) , hwqn11-
qw4119 (5): UlJ.nuIDhIDfipm ltnztn upwgl{Ula t 2P2Wliw4.11 (2) hb.tn: 

Ul:iptfiwfi ID2fuIDtnntt1 t htmL.JWl lJ.bpUJ. tnpw4m1111l1 hti1lpnhIDUIDlJ.w11-
ql19 qnpa}1 t 11pl{mu IitnnmqtIDCif! (19). npp lJ.npJ! (18) htmww11a-hwul!fipwg 
2w11ctmu t hw11n1nµ1tu iawlJ.Cib.p.pfi (l 6 L. 20): ~hp2pfifit1m 2wpctuwfi ub.2 tfi 
l}fimu tflnfuIDI}llPifl (4) 1l1ubnl! (14). lmlj b.pljpL.Ulfi}l lOWlJ.l! (13) 2w11ctuIDCi Ub.£ t 
qCimu bqwfiwaL. Ullitnmgl1ifi (12) Ill 01zjllJ.l! (1 or uwppl1~-uwtnnt9J:t~l1 (11) 
llbtn til1wul1Ci : rilWJlUl}ltnWUJlllpp qwfiqlJ..w<t[! nutrttlmu t qb.lajl pmfilJ.hpl1 twl!: 

utpumal{rn1 UJ.W}lUl}lUlUlCijntpp ~wtfln lJ.wpqwl{n11l{mu t tWJfi uwhUwfi
fibJnnu, tflntflnfubtntl hlllllmqtwCi U:wmmgl}nri Jntl\fl pwfiIDlJ.f!: 
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ll11w2IDp\t4.llll utpb.Ciwfi tP.npllwplJ.4..bt t "Uwl11tPP 2112wfip tJqlJ.IDpl}]l 

tr<l>L1 -mu L. umwght t 1u1wlJ.wfi qfiwhwmwlJ.wCi : 

p 
Ur JN. Op!/ltlUWhlUtij!IUJ/lfJ UflUf1lllf1!11WUjnlplip 1J'wgfinq 1J/IpWw1fl ~wnntglfwOptuJ/lU 
u/uliil'wti. w ) in liupp ltnl]pflg. p) u1wp1uprn1uujntp[! hwf1~Wf111WPWf1 i:Jwrnmgnq tfli/mu· 

lt/1e1ti'fl u/11/itJw{i · 

4 .4 . .2p.p4 opqwfiwljwfi UJWpwpwwCiJmpb.pt! bmtP 
uwlJ.b.pb.upfi gpnq uhpb.CiwCib.p h uwppwl\npn1ufibp 

.Q
1
1114 (90%-}lg pwpap tunCiwl{mpJwup) lJ.wu \tlJ.uw21iti4 (86-90% tun

timi.Jntf!JUIUp) qnullll\Pl! unlJ..n11IDltwU gwupw11IDJ!iU qnuwqpp hwuhuwm mfiii 
pnpiJlntlJili W.Jl ~l1q}1\tIDub.fuIDCi}lltIDlJ.wCi hwmlJ.mpJmCiCib.p h UJ.WhIDfi2mo t 
UJ.lUlllltUltibtm L. gpb.llll JillilWhWUlllllJ. UJ.WJUUlfifibp. Ill mb.fuCiplJ.IDltWfi ul12ng-

(i b1i: 
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.211114 qnuw1wJ1 tlmtuwryuuufi J111w4wfiwg1Jmu t t114m tu1wfiw4mr 
UIW}lphp 4wmug4wopp qDUWfU!Whbqm4 9P1111 uhphfiwfihpnq L. tunqnqwqfih-
1U14: '-lt112J1fifih11J1 l}huwmu gpmup 4wmw11qmu t mw11php mhuw411 wfia
pL.wgfin11 mt:u1w4wJwfipfihpnq: 

q.1111uwruiwhhqm4 911l1Il uhphfiwfih11}1 g}lumhnfifihpJ! qwhwqnpqwo bfi 
tmu11GJ1~fih1m4. n1111fip wztuwmmu hfi m11w4mnpl1 hqnpinpJwfi wu2wmuwfi 
tlmhnpg qwU UifiL.uwmJ14 4h11tqnq: '-lw4mmu illungl! fim;fiUihU zwpctllwfi ut2 
t 1u14mu hqn1uupJWfi wfi2wmuw6 Lltuhnpg: 

s1mmbnfifih1in, pwpat1m L. 11wmw114t1m bqw6w4J1g 4wtuqwo, uum
pwpwctwfiqmu hfi ~111m h}1ufiw4wfi mhuw4fih11}1' 1) phnfimU[! qw4nmu.hl\l. 
qwuiwpqmun t1fipfiwlum. 2) pw11amu[! qwqmmunq. qwmwp4mul! 6fizllwfi 
mwq. 3) pw11omUJ! qw4mnuinq. qwmw11qmun utung}l oqfimpjwUp. 4) pwp
amu111'.iGzuwfi mw4. 11wmw114mun pfipfiwlulu: 

5.211114 qnuw1tpJ! qi1h1m hwuw11 oqmwqnpaqmu bfi fl.O-S-4. fl.ctS-8. 
fi.cJ-S-16. U-O-S-6, lJa·S- 10. trO-S-16. lrd-S-23. U'-l'-l-.'.b-2 .8 uhphfiwfih}ll!-: 

fl.cJ-S L. lJ<tS uhphfiwfihp[! fiwfuwmhuqwa hfi }1upfirnpwpauwfi. qm
tmu1wuwfi . tuwnfiuwfi m hh11m4 opqwfiwqwu tqw11w11mwfi1mph11}1 hwuw
mwpwo uw4bphuwJ}16 gpuwfi hwuwp: Cw11chuuJ! umwfimo hfi mpwqmnp}1 
hqn1m1pJwfi wfi2tumuwfi Lltuhnl1g: 

fl.cJ-S-4 uhphfiwfi 4whwqn11qwa t 4 u3 mwpnqmpJwfi g}mmhnfim{: Uq-
11hqwmwqnp4mu t 14 4b pw11zJ1 qwu}1 wfi}1qwqn11 m11w4Ulllp}l hbui: 3t!pllwfi 
11G1}ll114mllJ! 9 u t: 

fl.O-S -8 utphfiwfi wqphqwmwqn11qmu t S-150'4 mpw4mn11}1 htui: 
Pbnfiwmw1unpJlllliLl 8 m t. l!fil}qp4mul!· 10-14 u: 

fl.cJ·S - 16 ubphfiwfi wqi1hqwmwqn11qmu t 50 qb J2WPZP qwuf1 mpwq
ui1111}1 hbm: CG11q11qmtiJ.! 10-12 u t. phnfiwmwpnqmpJlllfil!' 16 m: 

U-0-S-6 uhphfiw(i wq11hqwmwqn11qmu t 1.4 qwu}l mpw4mn11l1 hhm: 
Ptmfiwmw1m11mpJmfil! 6 mt. J.!fiqqp4muf!' 6-12 u. wpmwqpi111w4wfimpJmGJ!' 
20 mid: 

U-d-S-10 ubphfiwfi wqphqwmwqn11qmu t S-1504 mpw4mn11J1 hhm: 
Pbnfiwmw1uu1mpJntUf! I 0 m t: 

U-d-S-16 uhphfiwfi wq11hqwmwqn11qmu t 4.-701 m11w4mn11}1 hhm: Phn
uwmw1u111mpJlllU[l 16 U1 t: Qp}14 qnOIDilJ!I! g}mmhnfinq qmtuwqphtfi ntfi}l hh
mL.JWL wnwqh1mp1mfifih111f gwo11 t uw11pwqn11mofihp}l wpcthpf!. qnuwrlJ!I! 
4w11htl1 t qmtuwq11t1 L. gph1 mfimhumpjwfi wuhfiwhhnm 11wzmh1uuo. 4wpht1t 
t oqmwqn11ot1 ctwuwfiw4w4pg 4wnmgqwap{1 lulmww wztuwuuu1-pwztu1111 
WU}Wllilltnfihp U WJtfi: 

U.iu hwuwlJ.w11q:l1 ph1unpJntfifihpJ! w1ull1lmJ112 hfi. 1) qnow1tpwhh111114}1 
lm11bpl1 11wmwpqmUJ! 1.J.w1u111 t hwul!fi4fiht wfio11hwJltfi hftwfiw4lihpp hhm, 
h11p lm1lJ! tunfiw4mpJwup t hwqhgwa, L. 211P4 qnUWfll!I! w fihpaaqmu. qwz
mmu wqi1bqwm}1 ZWJlchnUJ! qctqw11wfimu t. 2) uha t pwfiqn11wlJ.wfi mct}1 UJ.W· 
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hwli9L1 hwmlJ.wUihu uta hhnwqupn1pJmfifih11}1 4Jiw tlmtuWilJlhtJiu. 3) qnurnq
Pl! 911j1ljwgfihLlll fitqwmwqnq oqmwqn11bi.{nq uba pwfiwqm})JWfi 2Ill111! qmp
pwqtimU t g}mmhnfi-qnUWllJ!Whbqmqwgp}12fitpl1 wztuwmwfipl1 WMJillfiW-
4 htnlllpJlll fil! : 

q.npofiwqwCi 41111wnmpJmfi t umwgh1 fiwL. 2PP4 qnUWflJ!t! furuln4rn4-
lih1ml{ 11wzm tllntuw1111hpu L. upwctwuwfiw4 gpb.1m hrnowtiwpqf!, npf! hrn6wtu 
LuGl{wCimu hfi opqwfiwqwfi 2puwU hwowqwpq: UJli mfip hhmL.Jwt wnwqh-
1m p,1mfiCibJl]!. 1) qnOWI1J!Whb.11m4J1 wupwpfihp£! L9fib.tnt L. l}UlU1WplJhtm hrn
llllljl 1u1u1.1111.fiwqhm uw11pwqnpmufihpp wnqwJntpJwfi qhuwmu lJ.mpn14 }12-
limu hfi wztuwmwfip}1 awfuu111116h11l!· 2) zfinph}l4 pwg })fll}fibtm prnp6f!l1 m
GmqmpJWfi hGwpwqn11 t qnuwruif! l(lpq 2ppqwgfit1. 3) hrnurnqrnpq(! 4w11htJ1 t 
oqmmqn11ah1 fiwL. llwQmp 2pn4 211t1m hwuwp, 4) wliprnphfiUJ.wum hqwfiwJIB 
Lt1w.1uwlifih1m1u qnuwripp 4n1mrnm(! hwuwpJrn pwgwnqmu t : fct'hpntpJmfi
li bpLi bfi . l) pwum ctwuwfiw4 hhqm4 qnurnruip prnztumul! qW}lllll t zwm rnfi
llwqwuw11wLwtll t}1fiht. 2) funqnqwqfihpl1 upwguwU L. wfi2wmurnfi ctwurnfiwq 
wmu9wtimu t mbw6 qwqll lulm (wJq hwpgf! uwuwup 1m0l.Jmu t wutfi wfi
qtuu 9JlUWfi g}1qt}1 qhp2mu hWUWlJWllq]! Uwpmp 2(1Iltl [qWfiw1nq), 3) UWl1J!W
qll\llllUfihp}l wpctbpf! hwuhuwmwpw11 pwfiq t. 4) funqnqrnqwzrn1l}l fugwlimu1! 
(htumlJ.wUihu 0111111 qol1) qh11wgfihtm hwurnp hpqwp UJ.Wl1WUilllM t Lltfimu. 5) 
lmqp ul12m Llt qw111111 uha pwfiwlJ.mpJIDUp hhqm4 fihpoahr 

.:.w2qw114lit1111 gmJg hfi mqht. 1111 211114 qnUWilJ!I! gl1umhnfinq qmtuw11-
11t.1[1y 1u2tuwmwfip!1 J!fi11hwfim11 Owfuumufihpt~ qwqumu hfi 8.8-64,8 uwpq
-11/u ': h.Jm1114w4wzw11wJl1fi hwuw4.w11q}1 oqmwqnpoowa qhuwmu zwm 4w-
11L..r111 t iSw1211111 21111 wnlJWJlllPJllllif!' 211114 qnowttpl! fih111moh1mg htmn wu
p11112 uw11pwqn11mll[! 14wfiw1m hwuw11: <,wz@ wnfib.tn4 qnUWilJ!J! qmfuwq-
11t1111 qb.pnhl1z.1w1 bpqm bqwfiwJIB wnwqh1mpJmlifihpU m phpmpJntfibpl!, hw-
6wtu qn11bliw4wfimu 2p}14 qnUWilJ!l! tllnfuw:qpmu hfi wnwlial1fi -wnwliapfi ' 
WJul1fipli wli2wmmu tli aj1fiq h 2PP4 uwubpl!: 

<!.wfipwJ}lfi L. opqwfiw4wfi tqwpwpmwfiJmpb11J.! qwzm tlinturnru1h1m L. 
gpt1m filJ.w11wqpqwc) mttufin1nq}lwfih11fi Ill mhtufilt4w4.wli up2ngfihp[! 6pzm 
11lim[1bL1n L. w111wnliwqhm oqmwqnpahtm hrnuw11 UihUlp t hwzi.ui wnfiht 
m4.11u1 mlim hump.1mfi pliwqt}1UwJwlJ.wfi L. mfimhurnqwfi UJ.WJUID1ilih111!: 

4.5. Q11}14 opqwfiwltwli UJ.WprnpmrnfiJmpbp[! hnqJi 
wlJ.nuptifihpfl. ut2 rnfinq ub~hfiwlihp 

..!.wutuwmwpw11 uha mwpwamu t umwgbt h}llipnunfinumprnJ}lfi 4w
tumU1 Q..lfl,l1 -800 uhphfiwfi. npfi wcu1hqrnmwqnpqmu t U-100 m11wqmnp}1 
hbtn: 

<'..j1qpntu1m1111wJl1Ci fl-lfl._,4. -800 uhphfiwfi 1111hfi}1g fihplJ.wJwgUmu t 2m1-
2mLituljtuutuJ1w4. n11I1 411w hwl{wpqwo hfi 4ri411wfipp lllllUUI (4b.'.b), fihpaa1111 
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m uqm1 J:um1111J.wqwzwpbpmJ.. 6u3 0-WtJ.w1ml l.llWillUlnL}lJntCi L. ljn1bqmnp: U2-
J:uwmwCipwJiiCi 011qwCiCi 1ufiti qwCiwq-J:u1mpajl mbup , mfil1 bpqm wntJ.wlj' 
2pl1q qnuwrtpli btpli wCigpbpntJ.: UntJ.wljubplig ubq{! Jlll\>ntU t qwl1wlj-J:u1mpajl 
qUl}lllll UUIJlll!. tiulj UJillUI!' 211l1q qnUWllPI! hnajl ub2 tgl1b1m hwuwp t: <!.tiuuw
qwCi wmfwql! qwhwtJ.n11tJ.wa t lllwljwfi-qwpqwtJ.nptilnlJ.. npfi WUJWhntJ.mu t 
qnuwqpti twl! 0.5-4 t!tl uwhuwufihpmu: Qplilj qnuwqpti Cihpumauwu lwtlJ.1! 
tlJ.ntlJ.n]utJ.mu t l0-!1g til1Cilt.. 100 u3/hw: Uqphqwmti hhppwipnJ:uw1!1Ci w11mwq-
11nr1wY.wfimpJmfiJ! 4wqumu t 35 u3 I .5 Y.u hbnwtJ.npnLJlJWU IJ.pw mhqwtlJ.nJ:uh
tllU : 

UbpbGwCi wz]uwmmu t Ciwt.. Mnwll{!: lijl} qhuwmu qwfiw4-J:u11nprm 
t}111J:uw11I11Jmu hCi WJl wzJ:uwmwCipwJtill opqwllntJ., np{! hCiwpwtJ.nprn}lJnLCi t 
mwtlrn 21Iti4 qnuwqpJ! rnfiht wCiul12wUJhu hnajl uwnwa zbflmli mwlj: 

UL Cl--1 UWJlPI! llwJ:uwmbutJ.wa t opqwllwljwCi UJWflWllUlWUJntphp i.fln
J:uw1u1bpn, wqnufib11 hwub1m. wljnuCibflli ub2 igCihtm L lmIJ.ntJ. awalJ.btm hw
uw11: lTnumwchJ.mu t fl.Ol11'-6 ubphuwJti htiupti 1.[pw: liqJ1hqwmwtJ.npljmu t 
14 qu (1.4 m met) pw11zI1 qwuti mpwqmnpl1bpl1 hhm: U11mwqpru1wqwumpJm
G[~ 22m/ct t: 

Cl-!1mwljnfiUU1!U1llJ.Ull1JlWlj_WU wzjuWUlWUpUbflli WJUDntfipmU uzwqtJ.bJ 
bu mw11pb11 qwnmgtJ.wapti uti zwpp utpbl1w!ih11. npnfig w2J:uwmwl1pl1 uY.11q
pmfi1111 CimJfiU t. 4wnmgtJ.wapI!' mwppbp: 

Qpl1q 011qw1Jwqwfi UJWPWllllIWUJill}l{! hntW hliuCiwqwCi uzwquwlJ ctw
uwfiwq ut11hm1wJJ1Ci umgfibtm hwuwp oqmwqnp~tJ.mu hfi li'-lO -.'.b-2.8 . uti2-
2w1111t111nu' li'-llT-.'.b -2.8. J:umnhwppfib1nnu L. wpnmwtJ.wJpbpntu· li'-l'-l-.'.b -2.8 
L U'-l'-l-.'.b-5 wq11tqwmubpJ!: 37-Jlll WTIJlllllWqmu pb11tJ.111U: bCi WJI} ubpbuwCib-
1111 mhJ:ufil1Y.wljwCi pl1mpwqJ1tpn: 

UJymuw{jJl 
Ubpbfiwfibuh mhlulihliwliwCi pumpwq11tnn 

Sruu4mn11ti Upmwrymqw- Cu114p4tiwu Uzjuwmwlipw- .'lwCiqlJ.wito. 
flUIUI! 4wlimpJDLU1!. LU1JCiDLJ3JnlUI). u J!iCi wpwqm· ljq 

hui/..t fllntlip, ~ti/ct 

U '-lO-.'.b-2 ,8 3 JI .J 1.8 O:flliilt 6 4550 
1.4 IO. 20 2,8 2.7 2600 

Ut.l_Ll-.'b-2.8 3 25 .8 2.8 uflliih 6 4740 
tutllf-7 

Utltl-.'.b-5 tUbpqmufl- 38 3.5 6 - 12 2000 
\)n~J 

UJtl wq11bqwmfit11J1g U'llT-li-2,8 -ti {!Ciqhwfimp mbup{! m11tJ.wa t fiq . 
39-mu: 
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4.6. Qplilj opqwCiwqwfi UJWpWpUlWUJDL}lbpf! fihpbmiwjpU 
pCiwJtifi hqwCiwqnt{ fibpwplJ.nq ubpbfiwfibp: 

Q11I14. 011qwl1wqwCi UJWJ1w11mwuJmpb11I! lnUJ!i wqnuI1ljCibptifi uwmm
qrn1 ubpbliwlltpn hW\)lllllll}lJWUp wztuwmmu hfi n2 pwppWJUll.ll L hwpp qb-
11wlnuu11w4Cih1mu'i: LbnfiwJllfi pfiwqwu J:unmhwppllhpruu m wpnmwtJ.wJPh-
11111 t'i Lu2J:uwmbu1u liljwmtJ.mu bu U:l1 2w11p }lbJlllLJlJnLGCit11: .f!wfiti np thnuwJ11'i 
tu11mhw11pub11)1 L wpn111wlJ.wJph11l1 nuwzbfll.lll! pwppw]llll.ll t. wljnu pwgnq 
LU/tuLUUHUUl)W.J]lu O]lqwCi(ihplJ WJI} UJWJUWUUb)UllU hwUWJlJW tufiwzJ:uwmm
limY. bli 111.unGmu. 11wurµ111l: b(i nuwzb11m{!. tJ.fiwumu WllUWl.llWJllCi hwuwljwp-
411. hlh.u11wtJ.n111nrJmCiGb11 hCi umb~bmu lmqwzbpmti I!WJPWJUWG hwuwp. 
pwy 1ul1nuGb11l1g 211J1lj wqnmJ! 11Gmtfiutii.J. qn1n11zwGmu l L. WJlfi: 

<!.w1tJ.11 wnuL1ntJ. WJ!} ~bpmpjmfi!ibp[!, utp qnl]Upg umhqt'ltJ.ht t finp ub
phlitu 1111111tnGLUJj1u puwljwfi J:unmhw11vubpn1u m wpnmwtJ.wJPhprnu w2J:uw
mm t'i t l1w~lllllllll}JWUp L llm1Jl1Ci pwtJ.wpwpntu 1: wqpnmbJ:uCi}1qwqwCi UJW
hwG9Ghp]1li : ll,111 ubutCiw,1J1 J!fit1hwunq1 mbUD[l. wztuwmt1m UJWhflCi. UlptJ.wa 
t 40-1111 Glj_1u1unu : 

UbptGwJ[l wzJ:uwmwGpwJpCi 011qwGCibpl! pwqqwgwa bu }1pw11 hbui 
qnzm t'ij11ugmo hwmmq uum:t>l1111 bpbp w!iptJ.}l.g : 5ntpW{!WULJ11LP wCititJ. pwq
ljwgwo ~- wui.twhbq[1g . wutlw6w11tpp.g L. wCitJ.wqmfiiltig : UCitJ.whhg{! 4wqu
ljwb t i.flupp UlJHullwqantJ. 211\>WUwqawJJlG uti zwp{! wqbqubppg : lijfl w11tq
lib11J1 hw1m.lwG Y.Lmbpmu . hnqwljWUJbpp. oqCintfJJWUp , mhqwqwJtJ.wa bCi upu-
411~Gt1111. llJUlliU lllG\lwhhgj1 hhm uj1wgtJ.wa b(i hhU1Wl}W}I<1 QUUJWUWqfibjllllJ. L. 
mGbli hbG1u11wli: UliJ1i.tut11j1 wGgpJ! qwmw11q t. nCizuwu mw4 WJqmhq t mg
tJ.mu µ~uL11\19 bltm1 llllbmwir UJq uCiwuh2 unfim Gh11~limu (hwmwqmu). Jm
I1Lu~tuli >_111q1 wliljw4111 li11J1 qnmmu pwgtJ.wo t wfigp : lmtCiaj1 Cih1rnmu wfigph11 
lj_tuli liwL .Jlll!llup111li ~Jnq1 u11uljj1~j1 hbm ut1wgi.two nhmJ11lb tPll1JlW4.ti ri}luwg : 
hpµ wli[nlJ1 ljlllli1pnu L11mo wGgpbi1l! hbft}lwqwllmfJJWUp bwuJ!GIJ.Cimu hCi 
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ufiu11.lb2 unfim wfigpI1 hbm. afi2uwfi mwlJ. tmbntJP(! 2w11ctlj_mu t 11ln1J.11 upulJ..11~ 
(WJll ctwuwfiw!J. LUJU Uuiwo t lJifinui hnajl lib)!) l.t fibpwp4tJ.mu t 6uw2h11ml1 
ub2' PlllJUbpjl lllilUWtnWJpli hwuw4wpqp qmnmu: 

vft. 40. <wlipw.1ftu Pflftft UJUlfl/Ufl/JJlllU.Jmplip!J tfuw2lif1UJ/1U upuftn!J {f<IJl f-J I1'fipb{iw1/1 
IJ{il}hwlimp wliup!J: 

l1t11whwG11wlJ.}1 t1w4tpl.tntJputJ. wCif1tJ.GbpI1 6Ci2uwG mw4 upulJ..11iCil:i11!! 
hb)l)}W4tufimpJWUp UtnCimu l:ili 6Uw2hptnp ut2 l.t 111mymu hb1puq UJ.WpW)ltnUl
Gjlllj}: U11u1J..11zul:i11n 6Uwzt11mmu uto wugphp _>bu pwgmu. upntJ.hbtnl.t hwuim4 
uu111.'p}1t11 tuG!J.whbgJ1 zunphptJ. L. lmqw!J.wlll11 111 QUUJ.wuw4}1 oqfimpjwlip Jlll-

11wpwuvmp UJlUY}lz 6uwzb1nn}1 ut2 t umumu hWUWJIJW uwyl:ipl.tmjppG nu1-
f1tuhw.1wg Lt 1µ111111 t qw1Jm CimJfi ajlppntj_ : U1mlJ..11zI1 wGptJ.[! pw11}1 hwGaj1lllhtlm 
pw11<\11wGmu t tJ.b111.t: 

USE~ -80 4wu USQ-82 uipw4mnppg 4wfutj_wo zp2wuw!J.p l.jj1w ml:iqw-
1u1ttwa bu 9 upu!J.Jtz wfi}1tJ.. n1mug l!fi1iqpyuwCi nfiqhwGmp LWJGmpJmUn IJ.wq
umu t 240 uu. W!ltnilll}lllll}WIJ.wumpJlltU}l 1.23 hw/ct t. w2fuwmwCipp 0-wlu
unu.IGbJlt! ' 0, 79 uw1111. ct/hw: 
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