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G112wl.jw uti2wLJ.wJrti tijWhL4wGuwG lJ.111nPLbUQ hwG11fiuwGmu t 
IIIIIUWUW(11')4WJp!i L4[1npLbuGb11fig wubGwh[lWUlWLI.j[l, pwGti nr, Grw LnLOmutig t 
t1urluljw6 l.jJwGpfi qnJnLpJmGQ brl.Jrti t.lrw, fiGtL4bu Gwl.. uwri111.JwGg wnn112mp1mG[l 
I, J'lU(1bl.jbgmpJntG[l : 

UJu L4[1npLbU[l uriwgwlj hwU11.jwL4bu XX 11wrimu, brip Wfl'lJntGwpbrmpJwG L. 
1111nuGutijn(1U1t'i p!illlbGufiLj qwrqwgmtl[l, fiGttijbu Gwl.. lllbtuGnLnqtJwl.jwG 
q11p6QGpwgGbrti wGl.jwlilwrimpJmG[l pbrbgtJG upGnLn[llilp, 2rti t.. hnri.ti 
llllJUlnllltiWG[l ubri untnriwl.Jti LJ.rw: 

UGhrwctbZlll t GzbL, nri uwr11m qnriomGbmi:;iJwG hbllll..wCipnLj lllWflbl.jw!i 
1lp[mLn(1U1 t W[lU1wGbmLjmu 350 utG.Ul wotuwoGti oputi11. wt.lbtti pwG 50 ULG.lll 
111111rpbfl wotuw211w6tJGGb11 , 150 ULG .Ul 66mupfi bril.jopufi11: lJpGnLnflU1nLtl 
lp11 lllwl.jLJ.mtl t w6tuwppm qwq L. upwctwtlwGwl.j !iljwqmu pp4w6Gfi pwGwl.j(l : 

U[ll')JmGwpb11w4wG obnGwrl.jmpJmGGbrti L. wLjU1nunpfiLWJfJG tnpwGu1.4nrU1ti 
lp1qtlfig W[llllW'lflt.lnri. i:;imGwLjnr GJmpbrnLj upGnLnfllllti w11U1nU1uwG G4wqbgmu(l 
lil,pl.jwJmuu hwuwrt.lmu t uwrl')l.jmpJw!i wn2t.. 6wnwgw6 QLtuwLJ.nr 
hl11HiwtuG11ti11Gbrtig ubl.j[l: 

'-lbri2tiG UlWUUWUJWl.jGbrti [lGpwgpmu UWfl'l4nLPJnLG[l LJ.b112Gwl.jwGW1..L.1bU 
lnuunqljbg , nr upGnLnrimti «lj,twguwG» wnw2tiG ubri.wt.lnf1[l hwG11tiuwGmu t 
11timwU1btuGfil.jw4wG wnw2(lGpwgti «uwGl.jpl.j[l>> wLjU1nunptJt(l : ULjU1nunppL(l , 
l111uGbtnt.l l.jJw!ipfi hwuwri wGhrwctb zlll ppLjwopG[l , utiwctwuwGwl.j tiGU1bGut,4nribG 
llwfluU1wgGmu t 011w1tiG wLjwqwG[l pmGwLJ.nr pwri.wrwwuwubrnLJ.' qqwtti LjGwu 
nuugGbLnt.l wupnri.2 4bG11wGti L. pmuwl.jwG wztuwrhti!i : 

Cunt qwq(l L. wqnlllp opupl')[l , nrnGp w11112wG wnwU1n11bG Wf1U1W64mu bG 
1mtU1nunpfiLti tutwgmgfitfi9, qLtuwgwLjbrti. hnqGwompJwG, qriqn4w6mp1wG L. 
1u2tuwU1mGw4mp1wG l.jnriulllp qLtuwLjnr 1..L.1WU1l'.iwnGbrfig bG hwG11t,uwGmu : 
OMpwJtiG qwq[l oG11mGwl.j t Gb11qn116bt Gwl.. ctwnwGqwl.jwGmpJWG Wl..l.lW[lWlllt, 
ljpw GL4WUU1bL tPb[lnLf)JWG L. pGwot,G WflWUlGbrt, wnw2wguwG[l, ti.ul.j WJ'l pnLnr 
cinri6nGGbf1[l hwugCimu bG umpbuCibpt,, CiJwr11w1t,G tuwtulllmuGbrt,. ubl.jmuwguwCi 
c'iqlllUWCi l, WULJlW(1pbflnLf)JWCi : tunznr pwri.wpGbrimu LWJG UlWflWOnLU b(i qlllbL 
7[1j_wnw4wCi orqwGGbrit, htJ4wGrimpJmGCibf1Q, t,G~Wf14U1[l, ht,1..L.1bJ1U1nCi1wG L. 
rinrwqniwgmuGbp[l : lJwuGwqbmGbrt, hwzLjwrl.JnLj wLjU1nunpt,tw1t,G 
111pwGu1..L.1nriU1ti «Gbr11rimu[l» upCinLnrm l.jwqumu t ut,Gtl.. 90 % wotuwoGti oputi11 t.. 
70 % wqmnti oput,ri: ULJ.mnunpfilti pwtj,nGGbrt, l..l.lWLJll'.iwnnLj hnri.ti L. 2riti ub2 
1uljbtwGmu bG Ciwl.. 6wGr ublllwri.Gbro t.. WJL LjCiwuwl.jwr GJmpbr[l : 

XX 11wrt, brl.Jrinrri l.jbuo GzwGwLJ.nrt.lhL t hwuwrwl.JmpJwG 
1111.jtnnunpfitwguwG t,GtnbGufiLj wnw2QGpwgnLj: UJ'l l..l.lflngbut, w4GhwJU1 
1w4wU1bumpJmG[l wnw2 pbpbg Gwl.. wGgwGI.Jwtti pwgwuwl.jwG hbU1l..wGpGbri: 
llubGmpbp tirbG 11riut..nrbL l.. l.jwJmG ht,uGwLjnpt.lbL t Gnr UL4WOUWLti12' 
1111.jmnunpt,LWJt,G 4.lllWUq(l : 

7 



6 
'l 4u,t.lqZ 4t.lt.lqd 4\Ju4 · 4t.lq1Jt.lmZmtn 1J4fmt.lo '4t.lq1J1Jmbm}lmt.lo 11m1J 
nqhl?1J4 'u6t.lm4 l]m,;,Qt.lubml.llbo u,q}lml.llbo 61Jmt.lu 'l l)m,;,6maubq? 4t.lq1JIJU4lm~ 
1)4fmlljdu,;,uu,}lm '}lul')mu,mtnl) 1ulqu,mbm unm,;, 1')1u1Jmd 461]m6m4t.lmhlm1Jm9 
.u6t.lm4 4t.lq\Jqu,m1Jmfml')uu,j,m 11m1J ,;,1u1Jmn4u1Jm4 ~ ,;,qldut.ltn ot.l1u1 

:l)Hm 'l t.lm,;,m4 l)m,;,6mt.lQt.lmd 1Jmfd1u4lmniu4 'l 4t.lq1J1J1ufd1ul')m1J1U 
4t.lq1JlJt.lut.lm}l 'l]m,;,}lmlqt.lmd 4t.lq1Ja1JmU1m~Zm 1Jmi;,but.lu1J 'l l)m,;,ht.lmnmtnn 
1Jmhmh41J~qu, '1Jmi;,Qt.lubm4mZ 4t.lq1J-nS 'IJmi;,Qt.lubmlqt.lmu,mh 4Llq1JaQm}161uuml') 
(ns) 4t.lq1J6uo4,;, 1J4fmu,t.Jutnnomt.lu, ·om,;,tnt.lqhm,;,bmh omra,uhq11at.lq 
'1Jmfd1u1J4Zm4t.lmhlm1Jm9 ,;,1u}101Jm4mtn IJ!:l t.lq1J,;,1ut.lut.lq1J 1Jmhmfml')n4 t.lm,;,m4 
1ulq1]6qbm]11J unm1Jj, 1u 1Jbl)mU1}1 Qmt.l6nm4 61]mLllJ 'l 1ulqu,m9t.lh iJLlql)-lJ,S9 

:}lut.lqlJaQm}lnmoti 0L11ul 1Jmhm1J,;,Llm,;, 11 
]1uLlq4ub 1)4fmhlJLlm,;, ~ ,;,1u]161')mb1ub 'au]lm6 'ut.lu 'u,;,1u}lu4mtnm 1Jmfd1ub1JmU1}11Jm 
1Jmfd1uhq11dt.lq 1]4fm4t.lmtnm1Jm9 ,;,1u1Jmn41.Jl)m4 ~ 6t.lm4 dLlq4m1Jomun 
:d,;,m,;,u,mhlJ 4t.lfm]1mo4,;, mhmot.lZ iJb1JmU1}1 4u,t.luhln1Jmt.lu, 1)4fml4du,;,uu,}lm 
,;,1u]ll')m41m1Jm,;,4mn 4? }lut.lql),;,1uum6uo4,;, Qm}ll')t.lm}ld l)fmhmn 

:Llq1Ja1J1ufut.lm IJmhmt.llJ ylqbm l 
n4lmu, 4Llmu,6qLlmlll iJt.lu 'j,u4t.lmhlm1Jm9 l)m,;,6mbLlmb ~ ,;,1u1Jmd1Ju iJLlmafmtn ,;,qt, 
4Llq1J,;,1uuiq1Jmuit.lm t.lu}lm1J1ud 't.lu nqtnorn :u,u,;, bq,;, iJl)m,;,Qmt.lmu, ofml 4t.lqaLlm11 
l)m,;,I] l)q ,;,1uu,ulJ1]iJ?u~ ,;,pfmum ut.lq1J1JlUfd1ut.lm}lplJ Hm \Ju61')q\J1u IJlUlql]ljl 
l')l)md 4t.lu 't.luuimb4lmu,mh Qm]lu,nmLluimtn 64,;,1u41.Jmlmtn ,;,mh 641]4U1mlt11 
~ ,;,1uhm1J1ut.lmtn iJ?461u6maubqc :unm,;, ?461u6mh\Jmd 4bLlmhm,;,m4 l)m,;,Qmuit.lm 
~ ,;,1u1Jumu ut.lu ',;,1u6maubq? «?461u6mt.ll» 4t.lqd1uf1J LlmhmnmlJ}l ,4\J1u 11111 

11m1J 41J1u 1Jlufd1ufuo :u,;,1u6mh1Jmd 4l4du,;,uu,}lm 1J4dt.lq4 1J4omum .Llq1J1J1ufd1ut.lqd 
11m1J IJ!:JIJlU iJLlql),;,1uQ1ul 1.Jfm ofml')mn :}lut.lq1Jt.lunq6ut.ltnut.lh4,;, IJ!:l ,;,1u}lt.lm}lmuml1 
a1Jut.lu 't.lqbt.lmhm,;,m4 om,;,t.lu}lmbt.lmh l)m,;,um}lm~IJmh 4a6uum]1 'l u,;,bml1 
41.JL11u1Jum~ 't.lq1Jh46~ l)m,;,t.lfm }lu,;,,upt.lmZ 1J4fmht.lt.l,;, 41.Jt.l1uoum~ 1Jmhmt.lu}11Jm,I 
'( ~O Vi>Gnb '4d4nmu1Ju1:) t.lqonq6ut.ltn 1Jmi;,6mfubmut.liu1Jum~ 1Jljfmu,Ll•.1<' 
Qm],?uh nqtnnfm l]q lq],hmZ,;, ',;,1ut.lqbmb \Ju}1QmU1t.lm u1J1ufd1uhm1J1uLlmh1 
6omLllJ 4),6qbmj,1J 4bnqtnt.lu :64,;,1uLlfm j,4Lll ?u 4d1uf1Jmlqum}l IJ!:l ,;,1ul)momum 
iJLlq1JlJ4nao 4u,ubm 'l 41JQm~Qn :41J4l LlQm6 41m? 1J4Llu),mt.lm1J4 ~ auiqtn 
orm uiu,;, 4lt.ldu,;,uui]1m 1J4fmam\Jma 64uiqhmnqu, nfm ),q :1J4lm),mQ 1Jmhmt.luj,1JmJ 
4?4pt.lmZ . IJq 1Jmhmuim,;,q,;,m4 nqtnmt.luj,muiu,;, ut.lq1Ji;,1uuiq1Jmuit.lm 61Jut.lu '1104,;, 
l)mfd1uhm1J1uL1mtn LIQm6 4t.lqd1uf1J LlmhmnmlJj, beJ 'l 1Jmfd1uomhm\Jufm1J~ LlQt.lmd 
404lqum), hmLlqdLlmui 1Jmi;,04b~u41 lq1Juib ~ t.lm),pt, :ut.lq1J1Jlufdiuhuim4m1JQ1Jmum 
om,;,Qt.lubm4mZ IJLjfmam\Jma 61Jmt.l1J lq'j,IJum IJq 4}1Zm4 ,;,1uaQm),61uuml') 61JuLlu 
'Llq1Jl4dui;,ul.llj,m Llmu,mut.lm,;, lqhq IJ!:l 1Jm11Llq t.lonrn :]1u,;,1u6mlq),m l)m,;,Qt.lubmuibo 
4d1uf1Jmlqum), Qm]lt.luj,m1Jm,;,fmtn .d,;,m,;,u,uu,\Jm 4u,t.lulu1Jdi;, j,uLlql),;,1uuiq1JmU1t.lm 
LlnihmnmlJj, ']luanu4 Qm],l)uqdt.lqb Ljt.lq1Jl4du,;,uu,'j,m ,;,1uLlq1]6u\Ju41 
IJ!:l Qm]1t.luj,m1Jm,;,fmtn al)ut.lu 'Llq1J1Jlufd1ut.lm),pu l)m6momum 6md1Ji:lbiub 1J49m 
4Llq1J6uo4,;, 1JLJfmu,uutnn1Jmt.lu, ,;,1ut.lq1Jam\Jma t.luZun.i :d,;,m,;,6mbt.lmb 4uiuutnnomLlu, 
t.lmuimut.lm,;, 1Jt.lfmamuma ~ Qm),Llu),ml)m,;,rmtn mt.I), 4t.lfmr,m34,;, mhmot.lZ 
01J1ufd1u6qubm 4uiLlulnn1Jmt.lu, 1J4fmlljdu,;,uui}lm t.lu 'lqZIJ · 1 u,Zqpmt.l41Jn 

:l)Hm '11JqLl4tn(m)b1Jqd 
oqbut.lq61Jmh 't.lq1JlJ4ndo Lju,ubm 'bmb lu,;,Z llqnm,;,mt.lumumd LlmhmnmlJr 
Hm (oeJ) 4Llqbmb Lluj1mrJ1ud rJmo,;,h fHmo :l.lmtim4 1ulq1]6mlqJ,m 1J4El1uf1Jmlqum]1 
1')1u\Jq4 ,llq1Jut.l1u1Jum~ 1)4fml)mbl)m(l llmhmnmlJ), 1u lq61Jm IJ!:l l.lqrJ,;,1Uht.lmQt.lu41 
1Jml')mQllubm4mZ Qfml '1 lqJ,hmZ,;, 'd,;,mfd1u\J\J1u l)m,;,Qllqu,n 4l.lqe1uf1Jm~u41 
4Llmtnmhl4d1muu,qu, lqJ,6mu,n IJQ UQIJ01J1uflJLlm uuLlllmn,uc: :Llq1JaQm),l,uQm,;,m4 
hlJmd Ljlq}lm 6fmd '1J1ufmh 4lqj,m lqQllubmu,t,o 41]4lh u,ZqpmLl41Jn 
:1 1J1J1ufe1uu,ZqpmLl41Jm 4Llmofmtn ,;,qt.I 1Jmfe1uQmr,Zm,;, bmLlm lq]lmum ('.Jnrl) 
4l.lq1J?4pLlmZ IJmtiLlfm 1J4allql) ul.lu]lm~lb 641Jml.11., :uiq4 4l.lq1],;,qldul.ltn 1JmhmnqU11JU1 
'l 1Jmhmh41J~QU1 al.lmZ 4,;, 1 Qmr,tnmh ulq1J61Jm IJ41J4blJQd Ljt.lmtnml') 6omum 
'l u,;,1u6qbm]l1J LJhmoma Ljt.lmtnmt-i :l)Hm 'l (·ei66~) ,;,1uruurqomp-q1.,-u4u '(·e tiL6~) 
,;,1ub4llmCD '("d iL6~) ,;,1u,;,mlJLlqU1n,;,n ,;,iut.lq1Jnql.lb1Jul') IJLjfmbbmolj,;, IJ!:l lqJ,ht.lmlJtJa 
ullq1Ja1Jm11uiq4 ml.II) 'l uLl4lJ1J~m1Jti44 om,;,UluU1\Jm 1J4fmu,uutnn1JmLlu,uu,J,m 
4l.lfm}lmo4,;, mhmoLl'.J :,;,,uhm1J1uLlmtn IJ!:l Llmtnmh ?40 4lq]lm aouuu 'LIQ1Jhmnqu, 
t.lulJ 4a4lqumr, ,;,,ur,hmZ,;, 'llq1J?4u,b l]q ,;,1u]1Qbm~m'1 :),ut.lq1J1J1ufd1u\Ju1u 
Llqdllmu, l]q ,;,,ur,umu, ullq1Ja1JmU1m~Zn :,;,1uum9u,mtn ~ t.lqnbu4 omollfm 
Llonfm tJUU 'u,q4 4b1JmU1]1 1Jmhm4buluh1 4l4du,;,uu,J,m lqr,umr, n_qln?IJ..i 

:dbLJhn om,;,6momum 4Llq1J1Jlufd1ul.J1Jmj,44 .1Ja1J4nfm '1 om,;,4mn 
l.lu]1mbomu,'), mt, :,;,,uatnqu 1Jmfd1uhmo1ut.lmln l,;, 00~/bhti 08 4t.lmtnmh oq,;, l)mft.lm 
oq ,;,1u]llu6mu,l.lm al)ut.lu 'l.lqj,m6m~lb omhmu,Z,;, 'mlj,;,qom .IJq 1Jt.lq1JZ41Jmhmm4 
u,fm4ohm 4t.lq1Ji;,1ut.luj,m1J1ud !)4fmt.lmlnmt-i :«64t.lo 1J4fml.lmtnmh» 1 t.lmhmnmlJ}l 
«ullo 1J4fmt.lmlnml')» t.lu '1 41JU1fm4 ·,;,,uLlu UIJiJ :uo1ufLlm l)q ,;,1ut.lu]lm1J1ud 
'u,q4 4Llq1JU146ul.ld4u1 }lulm1Jm4,;, ''l l.lq1Jhm}lu\Ju~mbm,;, IJ!:l ,;,1u61Jm41mdl.lq1J 
a1Jml.lu \Jqu,t.lu '4l.lqu,qh umnuqr,lm 1 ,;,1uonm4 il-£H 64-in nqtnmt.lu'j,mu,u,;, 
6461Jmllll ·11u,q41u1Jfn :ul.lqoue l]q ,;,1u61Jm41md (% 08-0L l]q ,;,1u,;,bmh) Q4bm,;,mt.lu, 
uau41 64-h,;, ~ IJQIJ1u d!Jut.lu 'ilLlq1Jh41Jnm,;, Qfm hn4 ·,;,1ua61Jmdo 'l ,;,1uLlq1J~1Jut.ld 
l)q ,;,1uo,;, ill.lQ1JhlJ1Jnmt1 qt.lmtnmh l.luZu~ '«ill.Jo 1J4fmt.lmtnmh» 1 tiiu?l)Z ill.JLlm,;, dt.lq 
:uo1ufd1ut.lllmumd Llu]lmb1JmU1J, um,;,m4 1Jmfd1uo\Juum 1ullum,;, ~ ,;,1u61JmbmLlqb 
,;,mh ~ lqnm4 ,;,1uu,Llulu1Jdt1 UIJ1Uld1uhm1J1uL1mtn LjLlmlnmh '}lul.lq!Jlt.ldu,;,uu,j,m oq 
Ljl-cl!Jul.lu ',;,,ut.lqoom\Jmo t.luZu~ IJmhmtnul.l),q '1 1Jmhm1Julnm9 '1Jmfh4llq,;,n 

:(4t.lmU1/U1 ·bm4 E:-Z) t11uo6me1Ju 4t.lqo,;,1uodfmp 
1J4fm~dmLl4 ,;,1uu,uulu1JEl!:1 il1J1ure1uLlum\Jmd 1Jmhm1Jd Ljl.lmtnmh 1 ,;,1u61Jmbmt.lqb 
,;,mbom 0£~-09 il?1J4 't.lq1Jh41Jnm,;, 4t.lmlnmh U1 ·bm4 09Z '111J4t' 64-og~ IJmhqt.lmu, 
,;,1u'),U1Q1JmU1llm IJQ u,t.Julu!Jdtt 'l)m,;,t.lfm 4d1uf1Jmlqumr, h1u\Jq4 J,44t.lUIJ'.J 

:llqd1uf1J t.lml')mnml)), Hm 'l t.lmtnml') 'Llql)lJ4noo 
4u,ubm 'l 41JQm~Qm ~ ,;,1ul')ml)1ul.lmtn ul.lu 'dtimi;,6momum «4~Q l')mu,4tnn» 
.ruu,ql')m6qlm4 oml')m4bulul')1 4b1JmU1[1 1]4fml4du,;,uu,r,m 4lqomnqU11Jm QmJ,ZIJ 
ul.lqr, 1 Qm]lt.luj,mlJmttfmln n1J40Llqi-, :[L£] um9u,mtn l)m,;,6ml.lmeu,mJ, 1Jmfd1uol.Juum 
6!Jml')l.Jt.lm,;, t.luJ,mllLlm4l4,;, 11Hm '1Jmfthu,;,mul)m,;,Zm4 6oml')ul.lm,;, Lluj,m1Ju4l4,;, 
'1ulq]14ub 6oml')lll.lm,;, Llmbm4 009 l)ml')qt.Jmu, 1Jfm4,;, ?u IJQ ,;,1uomn4ll1Jm4 
ut.lq1Jl4du,;,uu,j,m 4lqr,m 64-Ql,;, OOL \Ju}lQLlubm4mZ ,;,1ullobml.ll')Llq 



pmuWUlWflWOQGbfll'l Wl'].UlnUlUWG UJflnPLbU[:f 4WUJ4_WO W4.tnnunpt,LWJt,G 
LnflWGuUJnflLnl'l 2whwe+n116uwG hbtn: 

qLmt"u 1. UY.snun~rLU3rli sruw"lnrsr t'-lnLnqru'-luu 
UuY.SUlJqnt@3Uli Y.t°'fiU'-lQ 

1.1.QG11hwGm11 tnbri.bl.JmpJmGGbfl 
U4.tnnunpt,Ll'l pwquwG2wGw4mp1mG[! , n11UJbu pw1111 hwuw4w11e+l1, n11n2mu t G11w 

pwquwl.Jnri.uwGt, ~nt"uw11w110 1.JwUJbfl(! 2112w4w ut,2w4.WJfll'l hbtn: crwuwGw4w4t,g 
e+t,U1w4wG untnbgmu[! pGmpJwG GI.Jwtnuwup hGw11wLJ.n11mpJmG t U1wLtiu 
11wuw4w11e+bL WJl'l 1.JwUJbfl[! hbtnl.JwL ht,uGw4wG mri.ri.mp1mGGb11nLJ. (GI.J .1.1 ): 

U4.LnnunptiLWJt,G LnflWGUUJn[lLnt, tl.JnLne+tiwl.JwG . 
pwgwuw4wG hbtnL.wGQGbfl(! 

I I 
l1bunq1uGb11t, 

C112w4w llt,2w4.w111t, w11.u,nu,mll 
Ungt,wLw4wG 

4116wu,mll pwgwuw4wO 
hbu,L.wOpObnn 

I I I 

tGb11qbu,t,4w- U11.u,nu,llwD 
Sbt,;Gt,4w4wD t4nlnqt,w4wD 

4wD 4.WJ!l[! l.J..lW!lWObUl- 4.Gwuw4w11m-

nbnn 81mD 

I I I 
UOhwOquu,m-

1.J1mpw4wD 0'l[! 
U11.llm4[! 

PJWD qnrionD 

I I I 
Oqu,w4w11 

1n11.w1t,D 
~nL!l[! 

'-lt,priwgt,wD Wl.J..l-
ribLWUlb'l.ti 

I I I lrn6wu,mll 

Uzt,Jwu,wG- 1n11.[! ~brillwJt,0 6w-

J?WJpO nwqwJpmll[! 

I LtbD11wDw4wG 
tLb4u,11wllwq- L. pmuw4wG 

Dt,uw4wD oriqw-

flW]Ul(l Dt,ql.lDbrit, 
4n11muu, 

~ -- - ---
li4.1.1.U4.U1nunptiLw1t,G LnflwGuUJnflU11'l tl.JnLne+t,w4wG pwgwuw4wG hbtnl.lUGpGbflti 
11wuwl.JWflC+nLU[! 
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1btnwqntn4.nri. opJb4U1t,· w4.U1nunpl1Ll'l wG4.U1wGqmpJwG hw11gt, mumuGwut,11mu[! 
wGhGwflpG t wr1wGg huU1w4 UJWU14b[1wgGbLnL GflW wG4.U1WG<tntPJWG wuU1t,CiwGt, 
1.Jwt"uLJ.wompJmG[! 2whwqn116w4wG hwU14mpJmGGb11t,g L. 4wr1mg4.w611t,g: 

U4.U1nunptiLti tl.JnLnqt,w4wG wG4.U1wGqmp1mG[! 11w w4.U1nunpl1Ll'l 
4wr1mg4.w611mu L. zwhwe+n11ouwG UJflngbumu 4t,11wr1LJ.nri. w1G uti2ngwr1muGbriG bG, 
n11nG11 mri.ri.LJ.w6 bG GLJ.wqbgGbLm 2112w4w ut,2wLJ.w111t,G L. bflpl.b4mp1wG 
uwuGw4t,gGb11t,G hwugLJ.nri. 4.Gwuw4w11mpJmG[!: UJuUJt,unLJ., tl.JnLnqt,w4wG 
wGLJ.tnwGqmpJmG[! WflUWU1W4wG oL.nLJ. U1Wflpb[14.mu t W4.U1nunptJLP w4U1t,4., 
UJWUP4. L. hbU14.pWflWJpG wG4.U1wGqmp1mGt,g , nrmGQ I.JniLJ.wo bG 
CiwGWUJWflhWUlflWGUUJnflUlWJtiG UJWU1whw11Gbfl[! I.JflCiWUlbLnL L. b11pL.b4mpJWG 
uwuGw4t,gGbflti wG4.U1wGqmp1mG[! wUJwhnLJ.bLm hwuw11 : 

fiwOWIJ..lW!lhwJtiD 
b11pL.b4mp1wD 
wD u,wD m mo 

u Ulnun 

Cr2w4w llt,2w4.w1rti 
wD4.u,wDqmpJnLO[! 

U11.llm4t, L. 4.t,µ11w 
gt,w1ti 4.b11wgmll 

U4.U1nunptiLti 4wr1mg4.w611w1t,G L. 2whwqn116w4wG hwU14mp1mGGb11t, 
w b w mu 

U11qb[w4uwG 
tlbtuwGtiqtlGbfl , 
4WJmGntpJntGQ, 
rtb'-lwtlw11bL'1ntf:lJntGQ , 
mbuwGbt!intpJntGQ. 
wqriwGzwGuwG 
Wfll\JntGwl1,bmnLpJntGQ 
pGmpwqrnrt lJ.lWf1W
ubm11b11. Q[tuW4W[Gbf1 , 
wGl1,mwGqmpiwG qn
m'1Gbf1 , tGb11qw4[wG'1t 
1'[b4WUJnLGb[1, f:lW4111'1 
,tGwu,tw69wwGt1,mwGq 
uwubfl Li WJLG 

'-lwnbLP2P wir,uwG 
Lr('nlntpJnLGQ 2w11ctj,
!nlll wzjl.JwU1wG2t, pn
l"fl nbctt,uGbrt, ctw
ilwGw4 , pmGw4.n11 pw
flWflf1Wilwub11t, pwgw-
4WJnLpJnLGQ Wfll/1WO
tln11 qwqb[lmil , Wf1U1-
w64.n11 qwqb[lt, !bqn
J?WflW[1Gb11t, wn4wJm
pJmGQ Li qr1(16nrtm
PJnLGQ , 4Wf1Ulb[lWJt,G 
qwqb[lj, Wf1U1WGbU1-
ilwG 4wG'1,JnL1l ilpGn-
n U1 l.i w G 

<l>ntuwGguwG mnuN1, 
zw11d'1!'1 , cutuw,tnr 
tjlntuwGguwG, w11qb -
t w4uwG ubtuwGtiqu
Gb11'1. rinrtbf1'1 . pwtjle'1 
utiwgmpJmGGb11'1. 
wl1,mnunp'1L'1 
QGpwgewitiG uwuti. 
4wtun9Gb11'1 Li qul4wG
Gb11'1 wGuwrempJntG
GbflQ 

( 
li4.1.2.U4.U1nunpl1Lti wG4.U1wGqmp1mG[! WUJWhnLJ.nri. 4wr1mg4.w611wJt,G L. 
zwhwqn116w4wG hwU14mp1mGGb11ti pwflbLwLJ.uwG ut-ubuwG 
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ubr,ljwJt,u f!Wfl.W.Qt, puwljlmpJmuQ uzLilwl.J.jbu qLiluL[mu t L[uwuwljwr, 
Ujntpbr,t, W[lU'lWUbU'lUWU wripJmr,ubr,t, unl!l t.. b(ipwr,4L[mu t rwwlig 
wqribgmpJWUQ, t,urn t.. hwugumu t L[br,Q li2L[w6 pwgwuwljwu hbLill..wu.Qlibr,t, : 
1wuwliuwu UjWJuwGubr,mu bu qmuL[mu wL[mnunptiLwJt,u 6wuwl.J.jwf1hubr,t, unm 
qLiluL[nri. pmuwljwGmpJmuQ L. hnrrn : UL[Lilnunpt,Lubr,t,g wnw2wgw6 L[uwuwljwr, 
UjnLpbr,t, l.J.jW[lmGwljmpJnLU[! , DWUWLJ.jW[lh)l bqr,t,g hbnWUWLnLJ., uL[wqmu t: 

rull.J.jbu gmJg bu LillJ.bL mumuuwut,r,mpJmuGbr,Q , wL[mn6wuwl.J.jw[lht,G 4t,g 
puwl.JbLti zbu.Qbfl ubr,pwlf,wugnri wr,mwoL[nri qwqbr,t, pmliwL[nr, 
pwriwrir,wuwubr,t, .QWUW4Q 2-3 wuqwu lf,n.Qfl t wr,mwpuw4wr,wuwit,u orit, 
pwriwrwmpJmut,g : Uw4wJu, bpb l'.iwuwl.J.jw[lh)lg flbLJ.jt, puw4bLli 4wnmJg 
mri.rimpJwu L[r,w qmuL[mu bu Ujwzml.J.jwu)ll UjwLilubzubr, , wl.J.jw L[uwuwl.jwr, 
uJmpbr,t, pwriwrwmpJmGQ lf,nlflntuL[mu t pwr,ri or,t,uwlwlflmpJmuubr,nL[: 

UL[mnunptiLti 2wr,c:t)l l !i9 wr,mwoL[nri qwqbr,mu Ujwr,muw4LJ.nt1 pmliwL[nr, 
uimpbflQ upunLnrimmu 4wr,nt1 bu UjwhLJ.jwliLJ.bL br,4wr, c:twuwuwlj L. lflntuwr111LJ.bL 
ubo hbnwL[nr,mpJwu L[r,w: Pwgt, WJfl, upunLnrmti u4qpuw4wu wri.mnmnt1ubr,Q 
hwi.'iwl.J.jwmwutuwu UjWJuwuubr,mu ljwr,nri bu lflntuwqribL ut,uJwGg hbLil' 
wnw2wgubLnLl unr, pmuwL[nr, uJmpbr,' umL.'.l>wmGbr,, lit,mr,wLilubr,, ppmubr,, 
.'.pnmno_Qu)lriwuu,(ibr, L. WJLu : UpunLnrmwJ)lu orrn ljwr,bLli t 'lliLnbL nr,Ujbu 
L[uwuw4wr, uJmpbr,)1 wnw2wguwu br,4r,nr,11w4wu nbwljLnn[l, nr,nug 
pmuwL[nr,mpJmuQ nr,n2 ribumbr,mu 2wm wuqwu wLJ.bL!i qbr,wqwligmu t 
u4qpGw4wu pwriwrwwuwubr,)1 pmuwL[nr,mpJnLUQ , or,t,uw4 NO-G N02-)1 
L[br,w6LJ.bLm c:twuwuwlj upunLn[lLnmu L[uwuw4wr, uJmpbr,)1 qwuqL[w6Q ub6wGmu t 
1,5 wuqwu, t,u4 pmuwL[nr,uwG ubr,qnr,6mpJmuQ· 7 wuqwu: 

oonuJpt, t.. wqnLn)l O.Qut,11libr,Q , qLnuLJ.bLnLJ. upGnLnflLilmu 2-t,g (N02)-5 (S02) 

or, L. 011)1 hnu.Qt, hbLn LnbrtwlflntuLJ.bLnL[ u)lull.. 1000 I.ju hbnwL[nr,mpJwu L[r,w, 
4wr,n11 bu L[brw6LJ.bL ppmubr,t, , hbl!ll..JWL nbwljg)lwubr,nL[· 

N02 + h~~ NO+o" (1. 1) 

UL[Lnnunp)lLwJ)lu 2wr,c:tt,lubr,)1 wr,Lnw6uwu qwqbr,t, hbLn 4wLJ.jL[wo nr,n2 
wnw2uwit,u L. br,4r,nr,11w4wu wrimnLnnriubr,)1 gr,uwu L. ljbr,Ujwlflntuuwli uti 2t,u 
quwhwLnwljwuGbr,Q pbr,L[wo bu 1. 1 Wfl.Jmuwljmu: 
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Ufljmuwlj 1.1 
uUC-t,g W[lLnWOL[nrt qwqbr,t, pmuwL[nr, UJmpbr,t, gr,uwu L. 

4b[11.J.jWlflntumpJWU LnL[JWLUb[lQ 

l,lr11 rnuL[nr, liJmpbflQ SbriwlflntuuwG 8r,uwG ljwu 4b[11.J.jwlflntu
uwli c:twuwliw ' ct 

NO 
NO~ 

PPU 
HN03 

S02 
H2S04 

hbnw n , u 
10 

100 
1000 

1000 
100 

1000 
CH4 b UWU LnW (ib 

48 
72 

72 
48 

96 
90000 

'11bLn.Q t lizbL, nr wL[Lnnunpt,LwJt,u 2wr,c:tt,llibr,Q lbG hwlirit,uwGmu 
1j[nuuw4wr, liJmpbr,Q upGnlnf'lLn W[1U1WO'UUJU ut,wlj WrtPJnL[lQ : qnJnLPJnLU mut, 
11r1w4wli L. LnbtuGt,4w4wu wripJmr,libr,t, ub6 .Qwliwlj: Quri nr,mu, puw4wG 
1urwimr,ubr,)1g Ujt,G11 uwuut,ljlibr,t, . wqnLnt, o.Qut,11ubr,t, . w6tuw2r,w6t,liGbr,t, 
lUf'lLnWlibLnnLUQ ljwqumu bli wLJ.bLli .QWU 90 %: 

Puw4wu Lnbtuut,4w4wu wr,LnwubLnmuubr,Q pGwljwL[wJr,br,t, upunlnf1Lnmu 
ul!lbrtcrmu bu L[uwuwljwr, pw11w11r,wuwubr,t, .'.pnuwitiu ut,wgmpJmulibr, : UJuLJ.jbu , 
or,t,uwlj .QWflW.Qubr,)1 upunLnflLnWJt,u OflQ , hwLn4wLJ.jbu uwirmrit,ubr,t, 2ri2wumu, 
pGmpwqr,L[mu t .'.pnut, qmUW[lWJt,u qnr,6nrimpJmuubr,nL[' Lnbtuut,4w4wu L. 
wL[Lnnunp)lLGbr,t, wr,Lnwlibmmulibr,nL[: UJ11 UjWLn6wnnL[ wlihuwr, t 6zqr,t,Ln nr,nzbL 
01111 WrtLnnLnmuo wL[LnnunptiLti9· 4nu4r,bm pmuwL[nr, pw11w11r,wuwubr,nL[ L. ririw 
ll.JnLnqt,wljwu hbml..wu.Qubr,Q , nr,nli.Q wr11imu.Q bu ut,wJG wL[mnunpt,LwJt,u 
wrLnwubmmuGbr,t, : 

Pwquwpt,L[ lwlflmuGbr,t, WflflJnLu.Qlibr,Q L[ljwJmu bu , nr, wL[mnunptiLwJt,u 
uUC-t,g W[lLnWLibLnLJ.nrt wotuw6Gt, un[io.Qut,11t, UjW[lnLUWljmpJw[i ut,2t,u 
UW4WflflW4Q UnuljL[w f!WrtW.Qt, pGwl.JbLti LnW[1W6.QnLU ut,2t,li hwzL[m.t 1,2 wliqwu, 
t,ulj WflflJmGwpbr,w4wli 2r2wlimu 1,5 wGqwu qbr,wqwugmu t pmJLWLn[lbLli 
Gnr,uwu : r flbl.J.j , <lLtuwLJ.nr wL[mnUWJ[lnLlllilibr,mu 01111 wrimnLnuwli UW4W[lflW4Q 
qqwlti pwr,or, t: Unwuot,G or,br,t, Uw11nL[nJb LmLgnJti 2r2wumu w6tuwout, 
unGo.Qut,11ti L. w.qnmt, o.Qut,11ti pwriwrir,mpJmliQ 10 wGqwu qbr,wqwugnuJ t 
PnLJLWLnflbLti linr,uwubr,Q: Li[l'lJntu_Qmu, WJ'l 2f12WGmu ht,L[wu11wgmpJmGubr,Q, 
hwubuwLnw6 WJL 2r2wuubr,t, puw4lmpJwu ht,L[wGriwgmpJwu uw4wr,11w4t, hbm. 
tut,uLil wl'.imu bu (br,btuwubr,t, unm 3-5 wGqwu ): UwuuwqbLnubr,t, 
qliwhwLnmulibr,nL[, ut,wJu uraP-t, 4r,41iw4t, w6Q 4wr,n11 t pbflbL pGwljlmpJwu 
ht,L[wliriwgmpJwu wl'.iuwuQ 20%-nL[: 

Ur,Lnw6'LJ.nt1 qwqbr,t, hbLn pmliwL[nr, uJmpbr,t, wrLnwubmmuubr,Q 2r.2w4w 
ut,2wL[wJr wL[LnnunptiLWJt,u 2wr,c:tt,llibr,t, ut,w4 pwgwuw4wu qnr,onuQ lli 
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hwuwrn.tmu: UGh11wctbzu, t GwL. mumuGwut,11bL qwqwJt,u, hbri.mlJ L. 1.4t,G11 
pmuwL[n11 UJmpb11t, w11u,wGbU1nLLlGb11Q . wri.umljQ, 2b11L'iwJt,G L. 
ttblJU1(1wuwqut,uw4wG CiwnwqwJpmL'iQ wL[u,nunpt,LWJt,G zw11cttitub11t, 
zwhwqn11MwG L. u1.4wuw114uwG 1.411ngbumu: LzL[wo wq11bgmpJmGGb11Q 4w11nri. bu 
wnw2wgubL 2112w4w ut,2wL[wJ(lt, pGwlJtmpJwu wnnri.2mpJwu wG11w11obtti 
lfm41ntumpJmGub11: 

Lt,1mu.'.pb(lwJt, 41n41ntumpJmuGbflQ Gwtu L. wnw2 4w1.4L[wo bG 
b(llj(lwpwuwljwu 1.4(1ngbuGb11t, qw11qwgLlwG hbu, , n11nGp n11n2L[mu bu hwupwJt,u 
wztuwu,wGpub11nL[, t,uctbGb11wb11lJ11wpwuw4wG qn11omGbmpJwup. mw11b11wJt,G 
b(llj(lwpwGwljwG 1.411ngbuGb11nL[ L. nbtt,b.'.pt, 41n41ntumpJmGGb11mJ. : 

,wupwJt,u wztuwu,wupGb(lQ 4w1.4L[wo bG oqtnw4w11 hwGwonGb11t, L. 
2t,GwGJmpb11t, hwGmJpt, hbu,, wm pL[mu wL[u,nu,11wuu1.4n11u,wit,u hwL'iwLti11ti 
ljnri.ut,g oqu,wqn110L[nri. : '1(1wue mri.blJgL[mu bu w11ctbewL[nr, pwri.w1111wuwub11t, 
lJn11uu,nL[, u,bri.wuet, nbLt,b.'.pt, L[11w Gb11qn11ompJwl.'ip, qJmri.whwu11w4ub11t, 
ou,w11uwup, b11LJ11ti uw4b11L.mipt, , upGntnru,t, L. 2rnLn11u,t, wri.u,nu,uwup' 
WflflJnLGwpb(lmpJwu pw41nGGb11nL[: 

Lt,pnu.'.pb11wu wri.u,nu,L[mu uwL. u11wGnL[, n11 u11w QG11b11emu 
u,bri.wpwztuL[mu bu mw11pbr u,btuut,ljwljwG L. u,11wuu1.4n(lU1wJt,u 
hwri.n1111w4gmri.t,Gb11 L. ljwnmJgGbr, wm pL[mu GwL. mri.b4wum112ubr. 
wL[u,nu,rwGu1.4nrU1wJt,u ljwJwuwu,bri.br . 4wqLlw4b111.4L[mu bG GwL[pt, , zwrctt,[wJt,G 
L[wnbtwGJmpb(lt,, qwqb11t,. u,wrpbr G1mpbrt, 1.4whbuu,wL[nrmL'iQ L. 
wr111mGwpb11w4wG pw41nuub11t, pwri.mL'iQ : trlJrwlJbri.L.t, L. twu11zw.'.pu,t, nbtt,b.'.pt, 
L[brwlJwquwL[nruwu wztuwu,wupGbro (CiwGw1.4wrhGbrt,. u,wrpbr ljwnnqgubrt, . 
mw11woeGb11t, ljwnmgmuo) mri.blJgL[mu bu brlJ11wlJbri.L.t, 11b.'.!Jn11uwguwup, 
oqrnw4w11 hwuwonubrt, wnw2wguwu brlJrwpwuwljwu 1.4rngbuGbrt,. hnri.b11t, 
.'.litiLU1(1wguwu nbctt,ut, , uwlJbrbuwJtiu L. uu,nrqbmGJw 2rbrt, nbctt,uubrt, 
41n41ntuuwup: SbtuGnqbubqo G1.4wurnmu t puwljwG b11lJrwpwGw4wG 1.4rngbuub11t, 
mctbri.wguwuo L. wlju,t,L[ 1111uL.n11uwuo (hnri.brt, trnqt,wJt,G, onrw4Gb11t, 
wnw2wguwuo, ewum 11b.'.!Juwgt,w1t,G, twG2b11t, L. w41b11t, uwhet,G): 

~(lntnru,t, 41n41ntumpJmGGb110 4w1.4L[wo bG pGwljwu 211brt, oqu,wqn11Mwu 
L. 11rwGg wri.u,nu,Llwu hbrn (wnw2t,G hb(lpt,G pwri.grwhwu L[b(lqbrnuJw L. 
urnnrqbrnuJw 2rbrt,). t,uw pb11mu t 2rti 2112w1.4mnqu,t, L. pwtwGut, tuwtuu,uwGQ' 
wupwrbG1.4wurn wq11bgmpJmG qn116btnL[ ljbGunLnru,t, 4bG11wuw4wG wztuwrht, 
L[rw: 

Lb(lljwJmuu rnbri.t, t mubGmu 211brt, wlju,t,L[ wri.u,nu,mu rnbtuuntnqt,wljwu 
qnromGbmpJwG u1mpb11nL[, WJfl pL[mu GwL. US,-t, LJnri.ut,g : Puwljwu 211brt, 
wri.rnnrnuwG wri.pJm11Gbro hwGrit,uwumu bG obnuw114mpJmuGb11t, L. 
CiwGw1.4w11hub11t, 4bri.u,w211b110. nrnGe 1.4w11mGw4mLl bu ubtuwut,ljwljwG 
LJwtunqpubr. tm6L[nri. hwuewJt,u wri.br . wotuw211wot,uub11, pmuwpt,ut,ljwu,Gbr, 
pmuwL[nr 011qwuw4wG uimpbr, owG11 Llbu,wri.Gb(l , uwGrtGb(l, nwrit,nwlju,t,L[ 
GJmpbr L. wnu: 
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LJpGntn(lll)t, 41n41ntumpJmGGbro 4w1.4L[wo bG G11wGmu qwqbrt, puwljwu L. 
u,btuunqbu hwL[wuwrwljznmpJwu tuwturnuwG hbu, (CO2, S03, 0 2, N2 L. WJLG), 
1.4wJLlwGwL[n11L[wo bG gwuwpt, lJttiL'iwJti tn11wguwG brL.nqpnL[, pt,ut,wljwu 
41n41ntumpJmGGb11nL[, n11nGp wq11mu bG 011wJt,u qwGqL[woGbrt, u,bri.w41ntuuwG 
tGbrqbmt,lj 1.411ngbuGbrt, L[(lw, tiGi1.4bu GwL. hwuwL'inLnrwlJwJt,G L. nbqt,nGwJt,u 
uwuzmwpub11nL[ bri.wuwljt, m lJLtiL'iwJt, oL.wL[n11uwG ort,Gwiw41mpJmGub11nL[: 
LJpGntnrll)ti 1.4wzw11Gbro. wnw2t,G hbrpt,G ppL[wohGo. ubo ewGwljnL[ 
oqu,wqnroL[mu bG L[wnbtti!?ti pt,ut,wljwu oput,11wguwG (wJ11L'iwG) 1.411ngbut, 
ctwuwGwlj rnwrpb(l GzwuwljmpJwG tGb(lqbll)t,lj mbri.wljwJwGpGbrmu: 

LJpuntnrrnwJt,u wri.u,nu,uwG L. uJmpb11t, 2112wGwnmpJwu ut,2L. qnJmpJmu 
mut, ub11u, 41ntuw11w110 ljwt.4 , ou11 n11mu, wuu,11n1.4nqbG qn11omGbmpJwG L. 
2r2w4w ut,2wL[wirti wri.rnnu,uwu hbrnL.wuenL[ GJmpbrh 2112wGwnmpJmuo LJwrnri. t 
tuwtuu,L[bL, t,Gw ljpb(lt, tlJntnqpwljwu hwuw4wrqb11t, hmuwLt,mpJwu qlnPWL 
CiqGwctwut, : 

LJpGntnrrnQ ht,uuwljwu wri.mnu,nri.ub11G bG MupwJt,u qwqo. LJwtuL[wo 
LlwuGt,ljubrQ, CO, CO2, NOx. tmuwoput,11wgmgt,tGb110 L. nbwljgt,numGwlj 
wotuw2rwot,uubro. 4w1.4w110 . uGritilJo, 4w11ut,mL'iQ , J?LnrwgL[wo 011qwuw4wG 
ut,wgmpJmGGb(llJ , GwL[pwupb11eGb(lQ, ut,ljrnpmJub(lQ, wunGt,wljo, .'.p(lbnGGbro. 
ubu,wri.Gbro. nwrit,nwlju,t,L[ uJmpb110 L. wnu : 

Gr2w4w ut,2wL[w)(lt, tlJntnqt,wljwu hwL[wuw11w4znmpJwG tuwtumuwG 
ht,uuwljwG w11qbwu t hwuwrL[mu wri.u,nu,nri.Gbrt,g uwe11uwG L. urw 
t,GeGwL[b11w4wGquuwG n11nzw4t, 1.4nu,bGgt,wtGbrt, wnljwJmpJmGo: 

1.3GLJwrmu pbrL[wo t 4wGgb11nqbG pwquwpmrwL[bu, wotuw211wot,uub11nL[ 
(PPU) ut,2wL[wmt, wri.u,nmuwG L. wm GJmpbrt,g Grw uwp11uwu utubuwu: 

UL[mnrnr,wuu1.4n11mwJt,u hwL'iwLtillti wq11bgmpJmGo 2112w4w ut,2wl/wJ11ti 
L[rw L[b(lwhulJbtm hwuw11 qnJmpJmu mGbu puwljwu gmgt,tGb(l (t,Gl')t,4wmn11Gbr)' 
pmJub11t, L. ljtGriwGt,Gbrt, nrnzwljt, mbuwljubr: LJpuntn11mt, wri.mnrnuwGo 
wnwL[btw1.4bu qqwJmu bu 41zwmb11L. wGmwnGb(lQ , pw11wenub110 L. WJL pnLJub(l : 

LJwrrim u,GmbuwljwG qnromGbmpJmGo pbrmu t qbnpt,ut,wljwG 
41n41ntumpJmuGb11t, 4bGuntn11mmu: U1.4wnubro L. uJmpb110. n11nGp wrrnwqwrnL[mu 
bu b11LJrti oul'lbnet,g L. qnJwGmu bG uwr11m qnromGbmpJwG 1.4rngbumu, tuu,wGmu 
bu 4buuntnrmt, twu112w~u,Gbrmu (011mu, hnri.mu, pnqub11mu, 4buriwGt,Gb11mu)' 
wnw2wgubtnL[ urw wri.mnrnmuo: t">Gi1.4bu GzL[bL t. et,ut,wljwG rnw1111bro L. rirwGg 
ut,wgmpJmuutro. octmL[wo bu nrnz zwrctmuwljmpJwl.'ip , ljwJmumpJwup , 
[Jul')muwlj bu PWl'l.WflflnLPJWG gruwuo· ppm, WL4WLt,wljwG L. tbqne L'it,2wl[WJ(lt, 
bfllJrinririwljwu tiriwL[t,Ciwljubrimu, mw11wzw11ctl/mtl bG 2r2w4w ut,2wL[wJ(lmu L. 
wql')mu bu ljbGriwuti orqwGt,quubrli L[rw: 
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li'LSl1SUU1, ~1,1n,114m, l'-lli'Wll3[Jl!1, ~llil S1 ,h 
U'l/.!il/1~1''\,r,f'f: 

I Q.fll'Ufn,1, bl'I' .- I @ -:::=I. I~ ' 
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~ 0 :,JII ) G) • ' / 
® 

Q 
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A© I 
I ® ~ I 

' 
• . .... 

li4 . 1.3. liwugbrnq.bG PPU-m-l 2J12W4W uj,2wtJ.wJJ1r WrtLnmm'.iwu L. t,uQUWUW.QJ1UWu 
utubuwu 

1-wrriJmuwpbrwl{wu obnuwrl{mpJmuubJ1, 2-wt.Uiwgj,w, 3-wtJ.umunpt,LwJtiu 
U1J1WuulllnJ1U1, 4-puwLjwnwGGbflr 2lrnmgmu, 5-ntLU1f1WUwumzwLjwq.mJu 
6wnwq.wJpmu, 6-oqnG, 7-PWJ10J1wl.JwJ1q l.jbu11wut,Gbrli 
GJmpwlflntuwuwLjmpJmu, 8-QWJJ2WJmu pnLUwl.jwGmpJwup, 9-QWJQwJnu.l 
hn11w1t,u ut,Lj11norq.wu)1quubrm/: 

S2)1t'it,w4wG U1WJ1J1bJ1rg L. ut,wgmp1mGGbJ1)1g pwgt,, l.jbGunLnruit, 4t,6wLjt, 
L/J1w wqrimu t uwL. ut,Ljrnorq.wut,quubrt, q.bn12)1u)1wLjwG q.n116mubmpJntG(I 
(pwLjU1b[1t,wubrt,, uul.jbrt, , tiwnwq.wJpwuGLjbrt,. L/rJ1ntuub11)1): 

Pt,nqbu I., hwu12w1)1u 0Jmpbf1(1, wugubLnL/ 011qwut,quubrt, w11.rJ2wJt,u 
Lnf1WLjU1nL/, wnw2wgumu bu unr uJmpbf1 (ppmubf1 , q.wqbr L. WJLU) : 
Ut,L{rnorqwG)1quubf1[1 LjbuunLnruimu ut.bnmu bu wnwuot,u 12t,ut,wLjwu 
ttbubuU1ubr (N2), 012ut,11wgumu wunut,wl.j(I L. Mt'ipw2rwot,u(I, L/bJ1wl.jwuq.umu 
oMpwpptJ.wit,u L. wqnU1wJt,u w11bf1[1 , tuwnum1111ub11t,g uuU1bgunu'.i bu brl.Jwpi,, 
uwuq.wut, L. WJL ttbubut.nubr/1 ut,wgmpJmuubr[I, 12wrnw1mu bu orqwuwl.jwu 1., 

hWUJ2WJpu UJmpbr[I [IUU1 pw11w1111wuwubrt,, UlljWULnnLU PWJ111 12t,ut,wLjwG t, 
LjbGuwpwuwLjwG UJmpbrt, ut,upbquwG(I: 

Pt,n- L. q.bn12t,ut,w4wG q.nr6mGt;mpJmu(I l.jbGunLnru,mu mut, uwt. 
pctzLjwuwut,u,wrwljwu u2wuw4mp1mu. wnw2wgunu.l bu uwr,11m 1., L{bu 11wut,ubrt, 
ht,4wurimpJmGGbJ1. orit, , 2J1r, upbJ112ub11t, L/wrwl.juwG hbU1hwG_pntJ., pGg1.1bu 
f>pUt,wl.jwG UJmpbflntJ., WJUl..ljbu tt u)1LjJ1nOJ1q.wGpquubrntJ.: 

.et,ut,wljwG uJmpbrt,g hwU1ljwll.1bu pmGwL/nr bu uu11t,Lj11, wrubu(I, 
4WL!.1WJ1[1, gpu411 , L!.1'1PLIO[I , Ljw11upmul}, MupwJt,u 0Jmpbf1(1, w6tuw2nw6puubJ11} : 
c.twrwlJbtnL/ ori(I L. 2mn[1· urwuf> wnw2wgumu bu pmuw4n11muubr . uiwr11wiru 
hwuwl.Jwrqt, GJmpwL),ntuwuwLjuwu tuwuqwJ1nLuub11, mnmgf>WJpu 
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itMwurimpJmuubr t, WJLu, wqrimu bu uwr11m tl11w uuuriwupbf1pubrt, uti2ngn4: 
l'uu, Unn112wUjwhmpJwu ut,2wqq.wJt,u 4wquw4bJ1UjnLJ:JJWu U1tlJWLubrli , 
1huJ111Ljw(ig hp4.wu11mp1muubrt, 80 %-(} wnw2wumu t w11um4pg, 4.t,prwgt,w1t,g, 
l1l,4LnJ1wuwq.Gt,uw4wu 6wnwqwi1:1uwG pwro11 uw4w1111w4pg, nrnuf> 
liluurit,uwumu bu U1J1WUUUjnf1U1P zwhwq.nJ1MwG hbU1L.wu1211: PnLJUbf1p I., 

l1l;G11wut,Gbf1p hwuwr 4.Gwuw4w[1 hbu,l.,wuj2Ubf11} GnLJUUjbu 4wl..lj4.W6 bu pmuwtJ.nJ1 
111mpbrnt.l. 2r2w4w ut,2wL/WJJ1P w11t.nnU1uwu hbU1. q.wqbrnt.l. (H2S, HF, 03, N02, 
Cl,) . wbrnqntObrnL/ (HCI , H2, S04), 6wuJ1 ubuiw11ubrntl, wuo11q.wuw4wu w11brntl, 
f1tu4pwupbpJ2GbJ1ntJ., nJ1nui;> wnw2wumu bG GwL. w4.umU1J1WGuUjnJ1U1WJpG 
hLuuwLrrr qnJ16wnuwG ctwuwuwLj : 

liwLjJ}WUJmpbf1(1 uwhtJ.wu Ujwui6wn bu riwnumu 2rwtJ.wqwGGbrmu b11w6 
Llt,ljrnorq.wut,quubr/1 t. '.pt,U1nL4tWul.jU1nGr hwuwr : 

Unwuopu f>pupwl.jwu U1WJ1J1brt, wtJ.btgnLl.j(I ljwu ll.1W4wump1mu[1 hn11mu L. 
2rmu pwgwuwl.jw[i bu wq11mu pnLJubflp unr:PnLnqpwl.jwG q.6bJ1t, h 
.'j>pqt,nLnqpwl.jwG q.nromGbmpJwu tJ.rw· wnw2wgubtnt.l. 11rwug hptlw011mpJmGubJ1 
(PLn11nqubJ1 , GbLJJ1nqub11): Libu11wut, orq.wut,quubf1[1 qqwJmu bu 2J12wlJw 
up2wtl.WJJ1t, JnLJ1Wf>WUiJnL[l L),mpntumpJWU Ul.jWU1uwup: liuw[i tj'lnL),ntumpJmuub[1t, 
4wJ1n11 bu pbflbL 2b11uwJt,G tubrqwmb11wl.JwJwGi;>ubJ1p Wf1U1w6uwG qwqbpmu 
L4Wf111LUW44.n11 CO2-[! I., 2bJ1unLpJntu(I, n[1nG_g UL!.1WUtnntu bu 2bJ1ungwJpU t'.pb4U1pG 
m 4lPUWJP {lUJ"\hWGnL[l LnWJ2WQUWU[I bf14J1Wq.GJ"\r q.LnPWL uwu2U1wpn4.: Cuu, 
hwuiml.j l.jwutuwuibumuub11t,, 2050p.-pu 2bJ1uwtGb11qbU1p4wJt, (WJI"\ ptJ.mu 
LnJ1wuuL4nJ1U1WJt,u) qwJ1q.wguwu hbuihwu_gntJ. upunlnJ1mmu CO2-Ii 
UjWJ1muw4mpJnLU[I Ljwrnri. t 350 uutJ.-t,g (uwubf1 pwctwuw6 ubl.j ut,lt,nut, tJ.rw) 
w6bL UPUiL. 550 Mitl-t,: 'lw 4WJ1n11 t wnw2wgGbt bj14J1wqu11r upGnlnJ1U1WJPU 011t, 
uti2t,u U1WJ1b4wu 2bJ1uwuU1t,tiwGt, pw11011wgmu utiOiL. +3°C-ntJ. L. brl.JJ1wqurit, 
pt.bnubf1r uwnmJQt, pumbuut,4. hwLuwu hbtnL.wG_gnL/ hwuwztuwf1hWJpG 
041.jpwGnut, UW\.jWJ1f1Wl.jt, PWJ10J1Wgmu ut, pwGp U1WULIJW4 ubU1pbpn1.r wnw2 
pbf1btnL/ l.JtruwJt, tj'lmt,ntumpJmG: UJ'l L!.1WU16wnntl tlb112bJ1u ub6 mzw1111mpJmG t 
hwu,4wgtlmu 2b11ungwJpG t'.pb4U1p wnw2wguwu L!.1J1npLbut,u: 

PbJ1L/WO tnb11b4mpJnLGGbJ1[1 ht,u_g bG tnWLPU wubtm, n11 2r2w4w 
up2wtlwJJ1t, w11mntnuwu pw11wrirwuwubrt, _gwuw4wLjwu q.uwhwtnwl.jwu(}, 
4WL!.1LJ.W6 wLJ.mnunppLWJpu ZWJ10PiUGJ1P wq11bgmpJw(i hbtn, PWJ11') t I., Gb[1wnmu t 
L),ntul.jWUjWl.jgtltu6 L4[1nptbuGb[1p ub6 hWUWLPfl: CJ12W4W UP2Wtl.WJJ1P 
unGt,tnnJ1puqt, qwJ1q.wgwo hwuw\.jtuJ1qp, w4u,nunptJLP zwhwqnJ16uWG ctwuwuwl.j 
pmuwtlnr GJmpbrt, WJ1U1wGbtnmul} L/bJ1whu4n11 hwuwl.jwf1QP pwgwl.jwJnLPJnLUIJ, 
wru.wubtnmuGbpt, wnwGot,G q.nJ16nGGbpt, wq11bgmpJmu[1 uw11111.JwGg 
wnn112mp1wu I., l.jJwu_gp uit.nri.mpJwG L/rw, hwL/wutnt, q.Gwhwu,uwG Ull.1tutnwl.jntl, 
41nJ10bflp bfl4WJ1WtnL.ntpjntG(i rn PWflJ"\nLJ:}JnLU(} 11cttJ.wrwgumu bG WJl)L4put, 
_gwuwLjwl.jwG qGwhwtnntu(I: 

LiJJ') L4WU16wnntl ubf14WJnLUU wLJ.btt, U1WJ1WOtlw6 t WJU Onuibgntu(} , nJ1p 
hwuwowJG tl.Jntnq.pwl.jwG wupwJ1bGL!.1wutn hbuit.wG_gubflp utlwqbgmu(I, t.iwll.1LJ.w6 
wtlmnunppLWJ~u zwrcthiP9 WJ1uiw6LJ.nri. qwqbJ1ti hbtn, Gwtuwmbutlmu t 
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wuiwhnl{bt WJfl hbuiL.wGflUbflQ n11nzn11 uuiwuiw4wm1111L{wo qn116nuub11 t, 
1Jw11qwl{n11uwu Ciwuwuiw11hnl{ , wJut,upu' pwgwuw4wu wqt1bmpJmGGb11t, owL1_wtfl 
uL1_wqbgmunL{ [2, 3, 4]: 

1,3, @muwL{nJl UjnLpb[lt, PW'lWflflnLPJWU UOJlUWijOJlnLU(! 

UL{uinui11wuuuinruiwJt,u ut,2ngubrt, ljwnmgl{w6Qt, wuiwhnL1_uwu l4flnptbli[!' 
1Jwuitlw6 WJ1U1Wflfltln11 wl{uinunpt,tubrt, WU[!Uflhwui wCit,, wruiw64-n11 qwqbrfl 
uzwuwlJwtti WflU1WUbU1nLUUb[lj, , CiwUWUjWflhWU1JlWUUL4nflU1WJt,G 
UjWU1Whwrubrt,g (6S"l) hWUWflW4nLPJWU lJnJ1nLUU1UbJ1j, , liLii L4bu uwL. 
u1i2wqqwJj,u wnL.uirt, , it,ntuwt1rmuubrli L. wl{uinuimrtiqut, hbui, Llbrw6L1_bt t 
ut,2wqqw11iu ui11nptbuj, L. ubrlJwJmuu urw tm6muQ hwut1t,uwGmu t ut, ZWflfl 
ut,2wqqwJliu 4wquwljbf1L4nLpJmuub11t, qnr6mubmpJwu opJbljui, nrnugt,g 
wnw2wuiwrub11u bu hwuwrl{mu LJj,wgJWL wqqbrt, ljwquwljbJ1L4nLpJwu 
bL{rnuiwLJwu uiuuibuwljwu hwliouwdn11nl{j, librfltiu uirwuuL4nJ1uiti ljnut,uibu 
(LJU4 , bS,) , Uuiwuflwruiwguwu uti2wqqwJt,u 4wquwlJbJ1L4nLpJmuu (International 
Standarts Organisation) , bL{f1nL4w4wu l!luuibuwljwu ulilJbrmpJmu[! (t:;SQ) : 

lJb6 wztuwuiwuQ t uiwumu ut,2wqqwJt,u uuiwGflWJluiwguwu 
4wquwljbJ1UJnLPJnLUQ (ISO)' uuib116btm unr L. ut,ort,uw4wuwgubtm qnJmpJmu 
mubgn11 uiwhwu2ubJ1(! wl{uinunptitti 4wnmg4-w6Qt, wGL1_uiwGqmpJwu 
L{brwpbflJWt: l,flw uibtuut,ljwljwG ljnupuibu 22 «tiwuwuiwrhwJt,u uirwuuL4nrui» 
qpw114-mu t ut,2wqqwJt,u uuiwut1wrmwguwup wL{uinunplitwzj,umpJmumu: ISO-Ii 
u,btuutilJwljwu 4nupu,bGbJ1Q uzwljmu bu uti2wqqwJtiG uuiwGt1wrmubr . nrnGfl 
hwGt1tiuwumu bu ISO-Ii WUflWU bflljpubrt, ut,2L. hwuwOWJUWq[lb[lt, WflfljnLUfl : 
UU1WUflWJ1U1Ubf1(! IJtirwnL{mu bu t,UflUnlflnLJU 4wu (!Ufl<+f144_nLU bu Wjfl bflljflGbrt, 
wqqwJt,G uu,wut1wruiub11mu: l,bflljwJmuu hwzl{Ljmu bu wtlbtli flWG 2800 
ut,2wqqwJliG UU1LUUflWJ1U1Ubfl L. wnw2wJ14nLpjntGGbr' UWjuWL4WU1J1WUU14_W6 ISO-Ii 
4n11ulig : UU1LUUflWJ1U1UbflQ JnLJlWflWU~nLfl 5 U1W[lt,G ub4 LlbflWUWJijnLU bu : 

U4-U1nU1J1WUUUjOflU1WJt,U ut,2ngGbrt, (USLJ) ljwnmgl{w6flli 
wGL{u,wGqmpJWU[! L{brwpbrn11 ISO-t, UU1WUflWJ1U1UbJ1j, LlbfltnLOnLpjnLU[! gnl)g t 
uiwtt,u , nr flflWUfl ht,uGw4wGmu Llbrwpbrmu bG uibrut,GwpwGmpJwGu, i witiuwu 
L. itinrowrLJmuubpt, ubpnflubrliG, 4wGnGwt1rmu bG it,nrowrlJnu:iGbrti dwuwuwlj 
oquiwqnr6Lln11 wL4w11wuiGbrt, L. uwr12brt, pumpwqrbfl(! : 

ISO-Ii UU1WUflWJ1U1Ubfl[} hj,UQ bG hWGfltiuwumu W4_U10U1flWUUL4nJ1U1WJt,U 
uti2ngubrt, wOL1_uiwGqmpJwu uiwhwG2ubrt, 4wGnOwt1ruwG hwuwr L. 4wrn11 bG 
mumuGwutirL!bt, nrUJbu ubpnflntnqt,w4wG pGmJp mGbgn11 odwUflW4 
41wuu,wp11pbfl : 

l,brlJwJmuu wLjuinunpt,twJt,G uirwuuUJnruit, L. CiwGwL4wphwJt,u 
brpL.b4mpJwG LlbpwpbflJWL qnromu bG LJU4-t, 2r2wGw4ub11mu QGt1mG4-wo bJlbfl 
ht,uGw4wG hwuwowJGwqrbr : 

1) 1958 p, ctGL.JwG hwuwowJGwqtiJlt:!, 
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2) 1968 p, CiWUWL4LUJ1hWJt,G brpL.b4mpJWU 4wqt'iw4bJ1UjUWU 
4nG4-bGgt,wG. 

3) 1968 p, CiwGwUJwrhw1t,G GzwuGbrt, L. wqflwGzwGGbrti lJtirwnuwG 
4nG4-bGgt,wO : 

LJU4-t, bL{J1nUJw4wO u,Gu,buw4wG hwG0Gwdn11nLlt, ubflfltiG U1J1WUuUJnruit, 
l11nli1u,bG (LJU4 , t:;S, , l,S4) ub6 mzwrwmpJmG t hwui4wgGmu 
1111(LnnU1J1WUUUjOJ1U1ti hwrgbrt,G, hwu,4wL4bU CiwGwUjWJlhWJt,G brpL.bljmpJWU 
1uuquiwGqmpJwG (6bU) wUJwhnqt'iwG pGwqwqwnmu, t,Giti hwuwr Grwumu 
1up11JmGw4-buinrbG qnr6mu t hwuim4 4wquw4bJ1UJnLpJmGGbrt, twJG 
(1Jm11wtlnrtlw6 hwuwljwrq: 

1987 p, 4]bU1f14_Wfltiu tuU,LJ-(! flWJ10W4_ 22-r'l bfllltiflt:! , nru UU10flW<tflbt t11 
1958 p, ctGL.JwG hwuwowJuwqtiJlt:! L. QG11mGbt LJU4 t:;S,-t, 71 hwuuiwuiqw6 
l11uGnGGbpt,g 43-Q: 

OflWJt,G wqwqwGt, WflU10U1UWG 4wGtuwrqbtuwG UUJWU1W4nq Ubfl bf14JlnLU 
orbGu11rw4wG 4wrqnq uwhuwGL1_w6 t pmGwqnJl GJmpbflti uwhuwGwJt,u • 
µni]lWU1flbtti PWflWflflnLPJnLU (U@P) upGntnruimu: 

U@P-[1 flW 121iut,w4wG uliwgmpjWU PWflWflflnLPJnLUU t upGntnruit, OrJnLU , 
11p[1 , wq11btntl uwr11m orqwGt,quli Llrw, i ti wnw2wgGmu uiwi:intnqt,w4wu 
1(1nit,ntumpJmGGbJ1 4wu hliqwG11mpJmuGbJ1, liGi UJbu GwL. iii tuwtummu uwr11m 
l1buuwpwGw4wG oUJuit,umu(! : 

3mJ1WflWLiiJnLfl GJmpt, hwuwr. nrG w11uinuimu t upGntnruiwJliG 011u . 
hllJUU1WU14_WO bG br4m Gnruwu,t,qGbr' u1iwuqwuJW L. ut,2liG OJ1W4WU U@P: 

lJliwGqwt'iJw U@P-G uwhuwuqmu t w11uinuiuwu 4wrCiwdwu4bui (ut,GtL. 20 
pnuib uiL.n11mpJwup), liulJ uli2tiu orwtiwuu' ortlw uupwg12mu uzuiw4wG 
wq11bgmpJwG dwuwuw4: U@P-G uwhuwuL1_mu t Cizqrliui wuwtliqt, hliuwu Llrw. 
11[1(! pmJL t uiwtliu nrnzbt orqwGt,qut, hwpuwrtln11w4wGmpJwG 4buuwpwuw4wG 
uwhuwGGbfll:! - uiwzwrt, qnr6w4t,gQ wJu flbUJflntu it,mJ,ntuqmu t 2-t,g utiutL. 100' 
L1wtutlw6 4nu4pbu, U1WJ1Jlbflti pmGwL1_nrmpJwG wuuit,CiwGt,g : U@P-u 11rtlw6 t 
pGw4wqWJflbflli upGntnJ1U1WJt,u 011t, qt,Ciw4t, uwGt,uiwrwlJwu hu4n11mpJwG 
ht,uflmu : U@P-li ub6mpJmGGbJ1(! pbpqwo bG Ul,-245-71 uwGt,uiwrw4wG 
Gnrubrmu, nrnGg L4WhUJwumu[! tut,uui UJWJ1uiw11tir t : l,nruwuiMubru 
uwhuwGqwo bu 160 GJmpt, L. 35 upuntnruiwJt,G w11uinuimulibrt, hwuw4gmpJwu 
hwuwr: 

u@P-t, ht,uuw4wG pbrmpJmGu wJu t . nr 11rwGfl uzw44-w6 bG ut,wj(1 
uwr11m orqwGt,qut, hwuwr, tuwJw6 upGntnruiti w11uinuimut,g uimctmu bG 
4bG11wu1i orqwGtiquGbfl L. pmuwztuwrhQ: l,br4wJmuu itinromu bu uzwlJbt un11 
gmgwGt,i uwhuwGwJt,u pmJLWU1flbtti t4ntnqj,w4wG pbnuqw6mpJmG (U@tP) 
2r2w4w ut,2wttwJrti Llrw . nrt:! pmJL 4uiw hwztlli wnubt JnLflWflWLiiJnLfl 4bu11wui, 
orqwGt,quli hwuwr uwhuwuwJliu pmJtwuirbtli pw11w11rmpJmuu: 

l,bpljwJmuu n11n 2 bJ1lJJ1GbJ1mu tlJntnqliwljwG tirwtlj,Ciwlj{l hwubt t 
6wjf1wuuit,Ciwu LWJ1Llw6mpJwG: 1WJWUU1WU(! WJrJ wnmuntl pwgwnmpJmG t li 
4wqumu: Pwquwpj,q tunznr 12w11w12ubrli 011mu UJwrmuw4qn11 pmuwqnr 
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UJnq:ib11t, uwhuwGwJt,G PnLJLWU1J1bL'1 J:!WrtWl'\(1nq,)JnLUQ qb(1wqwGgt.J.mu t 10-t,g 
wt.J.bL'1 wGqwu: ::X11wJt,G WrtJ:!JnLJ1UbJ1p b11ltm bJ1J1nJ11'\P 4t,6wltQ 2t, 
hWUWL4WU1WUtuwumu uwhuwGWJpG Dn11ub11t,G, Ulbll.ti t mGbGmu UU1nJ1qbU1GJW 
2JlbJ1p 4U1wGqwt.J.n11 w11u,nU1mu , w6mu bG f)mGwt.J.n11 WJ11'\JnLGwpb11wLtwG 
f)WLpnGGb11t, OWt.J.WLLib(1[1, n11nug ubo UWUQ LQt.J.mu t 4bugwriwJt,G f)WLpnGDb11t, 
LtmJU1bJ1t, t.J.11w: ,wU14w1.4bu f>Wll.WJ>Db11mu 2wU1 um11 t U1J1wGu1.4nJ1U1WJpD 
wrium4t, L4J1npLbli[1: 

ULt11nLbt,G 
PbGqt,G 
PbGq(w)1.4t,11bu 
UotuwoGt, Of>UPI'\ 
UqnU1t, OJ>UPI'\ 
i:ioupt, oeutil'\Gb11 
Liw1.4w11 
LJm11 
lin uw 

LJ WU WU w 
0,03 
5,0 

3,0 
0, 1 
0,5 

0,15 
0,035 

Li11JnLUW4 1.2 

0,03 
1,5 

0,000001 
1,0 
0, 1 

0,15 
0,0007 

0,05 
0,012 

Y.bJ12'1D U1WJ1'1Gb11t,G wt.J.bL'1 hw6wtu bu 2GGw11Ltt.J.mu 2112wLtw ut,2wLJ.wJ11ti 
2bJ1UWJ'1D Li tLb4U1JlWUWqGt,uw4wG Wll.U1nU1UWG hw11gb(1[1, n11t, wubGwubo 
WrtU1nU1n11Gb11t,g ublt[I hwuw11t.J.mu t w4.U1nunpt,Lw1t,G U1J1WGu1.4nJ1U1[!'. 

'1bnl.iu 70-w4wG pt.J.w4wDGb11'1 u4qpt,D qt,U1Gw4wG - ht,qt,bGt,LiU1GbJ1[1 
n11nzbL tt,G Wll.U1nU1muub11t, WJU 2Wlp[1, n(1U WJ1U1WGbU1L[mu t Uf}UnLnJ1U1 
w4.U1nU1J1WGu1.4nJ1U1t,g: UJD dwuwGw4 tuU,LJ-t, hwuw11 ut,2t,D[1 Ltwqumu t11 13%: 
ub11ltwJmuu WJI'\ f)P4[1 hwubL t 50 % Li 2w11mGwLtmu t weibL: '.)t, 4WJ1bL'1 hwzt.J.ti 
2WrlUbL, n11 ew11weub11t, Li WJ11'\JnLUWpb11wltwD 4bUU1J1nGGb11t, hWUWJl 
W4U1nU1J1WUUL4nJ1U1p pwdt,G[I Wl1U1nU1muGbJ1p QLiflhwGmJ1 OW4.WLnLU pw4w4wGt,D 
J:!WJ10J1 t Li hwuGmu t 60 %-t,, t,Grn uU1b11omu t LnLJ12 tLtnLnqt,w4wG 4U1wGq: 

LJnuLtLJ.wimu , 011t,Gw4 , w4U1nU111wGu1.4nJ1U1t, pwdt,G[I Ltwqumu t 
WJ1U1wGbU1muGb11t, unU1 70 %-[I, WJI'\ f)L[mu 633 hwqw11 U1 wotuwoGt, oeutil'\ (CO), 
126 hwqw11 U1 wotuw211wot,Gub11 (CxHy), 42000 U1 wqnU1t, oeutit1DbJ1 (NOx): 

U4U1nunpt,LWJt,G U1(1WUUL4n(lU1t, wGpw(1bUL4WUU1 Wq[lbgmf)JWG 
t.J.bflLnLOnLf)JnLU[I 2112w4w ut,2wLJ.wJ(lt, 4J1W gnljg t UlWLt,U , nJl WJl'\ L4(lnpLbU(l L4bU1.Q 
t ut,wdwuwuw4 Lnt6t.J.t, ut, 2Wfli> mri11mf)JmGDb11nt.J.: Unw2t,G hbJlf)!iD wGh 11 wdbzU1 t 
4WU1WJ1bLW(lnJ10bL WL[U1mlnpt,LDb11t, Li hWU14WL4bu WL[Ulnunpt,LWJt,G zw11dti2Gb(1t, 
4wnmg4.woeo : Y.bJ12Dw4wG G1.4wU1w4[1 hwu[lt,uwumu t «tLtnLnqt,w1.4bu uwemp 
w4.U1nunptiLti» uU1b11omli[1, wJut,Geu· wt.J.U1nunpt,L, nJl(l 2112wLtw ut,2wLJ.wJJ1[1 
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wqmnU1mu t Dt.J.wqwqmJD 2wLtib11nt.J.: U4GhwJU1 t. n11 WJl'\l4tiut, w4U1nunpt,LQ 1.4bu,e 
I «LhupmJ1» LtiGt, t,11 zwhwqn11MwG wupnri2 1.411ngbut, QGf)wgemu: bY. hwU14w1.4bu 
11111'\ 1.4whwG2D t. n11 Gb114wJmuu uLtunLu t ol.iwLJ.n11Ll.bL, n111.4bu n11nz!i2, 
1111jtnnWJ11'\JnLUWpbJ1nLf)JWG hwuw11 : 

Qnriomu t 1.4bu,w4wu uU1WUl'\WflU1ub11t, hwuwLtw11q· w4mnunptiLGb11t,g 
lllflUlWOt.J.nrt qwqbJ1'1 f)nLGwLJ.nJlnLf)JWG Li otubL!inLf)JWU t.J.b11wpb(1JWL: Cum 
oqu1wqn11ouwu puwqwL[wnt,, WJI'\ UU1WLil'\Wfl1J1GbJ1Q 4bJ1wpbJ1mu bG 
llllj1J1nunptiLGbpt, W(lUlWl'\JlUWU nLn(11J1t,G Li l'\flWUg zwhwqn(10UWGQ: 

t4nLnqt,w4wG UU1WGflWJ1U1GbJ1[1 hwuw114.mu bG Gn11uwU1t,4wJt,G pwqwJt, 
l1tu11Lin11 U1WJ1J1[1, GbriltwJmliu umbrt6t.J.nrt w4U1nm11wGu1.4n11mt, ownwJmpJnLDGb11t, 
111pU1Wl'\J1WD1>ti hwt.J.wumwq11uwG hwuw4w11qt, hwuw11: U11mwot.1nrt qwqb11t, 
p111GwLJ.n11uw(j Li otubL!inLPJWG qn(10nrt UU1WUl'\W(l1J1Ub[1[1 Gb(14WJWgGmu bG 
11tut.J.w4wut,D 4nzU1 1.4whwu2Gb11 wLJ.innunpt,LwJt,G mbtuGt,LtwJt, t4nLnqt,w4wG 
t41u11wubm11b11t,G : 8wt.J.n2, qn110Gw4wun11bG wuhGw11t,G t hwubuwmbL ri11wGe WJL 
llll1WUl'\WJ1U1Ub(1t, hbU1, nrinG.2 qn11omu bu WJL b11lt11Gb11mu, WJI'\ pt.J.mu LJULi bS,-t, N 
15, 24, 49 4wGnGGb11ti 1.4whwG2Gbpt, hbm' 41n11ow11LtuwG ubpnrit,4wJt, Li 
oqu,wqn116t.J.nrt gmgwGt,2Gb11t, U1WJ1pb11mpJwG L4WU16wnnL[: 

1.3 w11JmuwLtmu pb114wo bG w4.mnunpt,LGb11t,g w11U1wot.J.nrt qwqb11t, 
11muwt.J.n11uwG Li otubLt,mpJwG 1.4w11wubm11b11t, 1.4whwG2LJ.nrt Gn11ubJ1[1, nrinGe 
11Gt1mGLJ.bL bG b411n1.4w4wG b11411Gb11mu Li ULJu-mu: ub11ltwJmuu qJlbf)b LntOt.J.wo t 
hwuw11L[mu ut,2wqqwJ'1D tLtnLnqt,wLtwD uU1wGflw11mGb11'1 Ltti11wnuwG hw11go 
iWJWUUlWGmu: 

U4U1nunpt,LwJt,D m11wGu1.4nJ1U1P 2whwqn110uwG hwuwLtw11qmu Gb11LiwJmuu 
oqU1wqn1104mu t b114m hwuw4w11q: 

Unw2t,Go uwhuwGmu t pbGqt,DwJt,G 2w11dt,2nt.J. w4mnunpt,LGb11t,g 
lUJ1U1W6t.J.n11 qwqb11mu wotuwoGt, 02ut,rit, (CO) Li wotuw211wot,GGb11t, (CxHv) 
uwhuwGwJt,G PnLJLWU1flbLti J:!Wll.Wr'\Jlnlf)JWU C:m11uwG : 

UJI'\ umwGflWJ1U1[1 DwtuwU1bu4mu t t,G2l4bu Gnri w4.U1nunptiLGb11t, uU1mquwG 
(WJ1U1Wl'\J111rt qn[10WJ1WUGb11mu), W)UL4bU tL zwhwqn11MwG ub2 qU1Gt.J.n11 
w4U1nunpt,LGb11t, hwuwp: Y.bJ1whu4mliQ 4wmw11L[mu t 2w11dti2ti wztuwmwGet, 
1.4w11w1.4 QGf)wget, b11Lim nbdt,umu· 0G4woli Ltiubnt, GL(wqwqnLJG Li wnwL[bLwqmJG 
L4U1nLU1Wf)L[b(1t, l'\bl.4.QnLU : 

UmwGflWJ1U1Db11t, 1.4whwG2Gb11t, hwuwowJG, wL[U1nunpt,LGb11t, uGmguwG Li 
LJ.wnnget, hwuwLtw11qbJ1Q 1.4bm2 t Ltw11qw4.n11t.J.bG wJG1.4bu, nJl CO-t, Li CxHy-t, 
L4WJlnLUW4nLf)JWUQ WJ1U1W04n11 qwqb[lnLU zwridtitti L4WJ1Wl4 [IUf)WQf?ti nbdt,umu 

2qb11wqwugbG 1.4 w11Jmuw4mu pbrit.J.wo Gn11uwubJ1[1 : 
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Urumuw4 1.3 

unr W[1U1Wllf14.WO UWf1!1WU1W[1 W4.U1nl.'inpf1LGbrf1 Wf1U1WGbU1ml.'iGbrt, 
uLnwG11wrllnGbr,t, U1whwG20 lflwr,pbr b11411Gb11mu (q./40) 

br,LJtiro UU1wG11wr1U1t, Llf'lU1ntnn11 G1mabnn 
oG11mGuwG NOx CH co U1tiG11 

UlWflt,G uwuuhuO 
UlJu 1987 0,62 0,25 2, 1 -
UlJu 1994-1996 0,25 0,24 2, 1 -
~WLt,'.t>nnGt,w 1994 0,25 0,19 2,1 0,05 
UUbU1l 1987 0,62 0,25 2,1 0,124 
bU2l 1993 1, 13 1, 13 3,16 0,18 
bU (pbGqt,GwJt,G 1996 0,5 0,5 2,2 -
zwncttii.Gbrrnt.l 
w4.U1nl.'inpf1LGbpt, 
hwuwr) 
bU (11t,qbLWJpG 1996 0,7-0,9 0,7-0,9 1,0 0,08-0, 
zwrctt,i_ml. 
w4U1nl.'inpf1L Gbr,t, 
hwuwn) 

1) UUbU - UqwLn wnL.Lnr,t, btJ.f1nll.lw4wG ut,mf}JnLG 
2) bU - btJ.rnU1w4wG ut,mf}JmG 

Cwr,ct'1z'1 
UJUlnu.nw-
1}4.Gfl!J 

n min 
n max 

1,5 
2,0 

1200 
600 

Urumuwlj 1.4 

1000 

UJG wtj_U1nl.'inpf1LGbr,Q, nrnGg l.'inl.11 hwJU1Gwpbr,4.w6 bG uwhuwGwJpG 
Gnr,ubrt, q.bpwqwGgmu. hwuwr,tj_mu bG LnbtuGt,ljwUJbu wGuwr2 L. 11rwG2 UJbU1p t 
bGpwr,44.bG hwuwUJwuiwutuwG Gnr,nq.uwG L. 4w11q.w4.n11uwG: 

22 

Cwhwq.nnouwG ub2 q.U1ut.lnri. pnLnn w4.U1nunpt,LGb11t,g Wf1U1w64.nri. q.wqbr,t, 
uU1mq.uwG wGhnwctbzLnntf}JmGo ljwGtunrnzbg uLnmq.uwG wt.ll::iLf1 hwuwrw4 
1lbf}n11[14w, nro z'1 uiwhwG2mu hwuimlj ulJlbG11Gbrti oq.wwqnr,omu L. pw4.w4wG 
hwr,Llwr t l.JtirwnbLm tiGgJ.ll::iU w4.t.nn111rwGul.llnf1LnWJt,G obnGwpljmf}JmGGbpmu L. 
mbtuGt,LjwljwG Ul.llWUW[lljUWG ljWJWGGbr,mu, WJGuibu t[ l'.iwGwuiwrhGbr,t, 

4br,whu4uwu 4bU1br,mu: 
UJ11 ubpn11t,4wJt, hwuwowJG. zwhwq.nrot.lnri. w4.U1nunpf1LGl::irt, zwrcttizGbrt, 

uU1mqmuo \J.ll.UflWUl 0Gpwg2mu pnLJL t l!lWLhU qGwhWUlGL zwrcttiz'1 pmGwt.lnr 
q.wqbrt, pwri.wrirmf}JmGo , t,Gg11bu WJ!l nbctt,umu , wJGl.llbu tL pbnGtj_wompJwG 
11bu~2mu (pwror UJU1nLU1wp4.br,t, t1bl.llpnu.l) : '-l.b112f1Gu ljwuitJ.wo t wJG pwGt, hbtn, 
nr, uU1mq.uwG l.114..JWL nbctt,Llo wGmri.ri.wl.Jt, at.mt wtuU1npnzmu t ljwppJmrwumrt, 
q.Ltuwt.lnr 11nqw4.nruwG hwLlwljwr,q[l L. tl.Jn[ml'iwJqbrt, wztuwtnwGJ?o: 

brlfrmr11 uuiwG11wnwo. nr[I tJ.brwpb11mu t wt.J.U1nunpt,tw1t,G LnrwGuU1nf1U1f1 
zwhwq.nrMwGQ ljwGnGwljwr,q.mu t r.t,qbLWJt,G zwrctt,i_Gbrntl. w4.U1nunpf1tGbr,t,G 
GbnljwJwgt.J.nri. L4whwG2Gb[1[! : UJG Gwtuwl!lbunul t Wf1U1W64.nri. q.wqbrt, 
otubLf1mf)JwG utnmqmuo f1Gi_Ulbu Gnr, wJGUlbu tL zwhwq.nrMwG ub2 q.U1G4.nri. 
wt.J.Lnm'inpf1LGbrt, hwuwr: ULnmq.mu[! t,rwl.JwGwgtJ.mu t wGzwrct LjwGq.Gwo 
w4.U1nunptiL'1 t.1.11w' uU1wG11wrU1nt.J. GwtuwLnbul{wo zwncttizti w2tuwU1wG11'1 brl.Jnt 
nbctt,LlGbrt, t1bU1pmLl : CGr. nrnu.'i, wrU1wot.J.nri. q.wqbrt, otubLf1mpJmGQ zUJGlllJ1 t 
q.br,wqwGgt, 1.5 wrumuwljmu ptrtJ.wo Gnrubr1r 

Urumuw4 1.5 

Ut.J.uinunpf1LGbr,t, 11t,qbLwJt,G zwrcttizGbrt,g wr,LnwotJ.nri. q.wqbrt, 
otubLt,mf}JmG[! oul!l qous 21393 - 75-ti U1whwG2Gbrti 

Uqwtn wr,wq.wgmu· 
- wnwGg uw4wl.j1zLlwG 11tiqbLGbr 
- uwljwl.j,zuwup rif1qb[Gbr, 

40 
50 

15 

% 

U4.U1nLlnpt,[Gbrti otub[[lnLpjWG ULnmq.mU[! zwrcttizt, UJWflWUl [!Gpwg2t, 
wnwt.J.bLwq.nLJG L4U1mU1wl}t.J.brntl. w2tuwU1wGJ1'1 ctwuwGw4 uwuwup hwuwrt.J.mu t 
wtutnnnnznrr 

UJ11 nbctt,Llmu pW[lOfl otubLtinLPJWCi flbUl{?nLU Ljwnnri. bG pwgwhWJLmJ.bL 
wt.J.Lnnunpt,Lh Lrwgmgtiz wGuw1111mf}JmGGbr (pngwumri.Gbrt, tJ.wLn wztuwU1wG20 , 
pwr6n eiG2LlwG Llri.f1z'1 wGuwrf>mf}JmGGbr,Q L. wnG). nrnGp w4.LnnLlnphLh 
pbnGt.J.wompJwG mwl.J zwrctuwG ctwuwGwl.J Ljwt.J.btwgGbG zwrcttizti otubLf1mpJmGo : 

l"'GzUJbu gnqg t LnWLf1u hwJflbGwljwG L. hwt.lwztuwrhwJt,G Lj,nroo. 
w4.U1nunpf1L'1 f}mGwt.J.nr wrmwGbLnmuGbrti Gt.J.wqbguwG ht,uGwl.JwG 
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I 

l.jwnmg4.w6.QwJtiG nu1J1Gbf1Q hwG11tiuwGmu bG 4.wnbLtit:1ti uwrptrti 
4wuiw11bLwqnp6mu1:1, 4.wnbL11t:1ti Gbr,gwJ111uwG L, tlwnn9.1~ti hwuwl.jwrqti 
l.jwnw4.wpuwG tLbl.JmpnGwJtiG hwuwl.jwrq.ti GbflflflnLilQ, wpu,w6LJ.nri. q.wqbrti 
J.bqn.12wgowG L, 4.bpwz112wGwnnq,JwG hwuwl.jwpq[! Li tlwnbLllen Gbr,gwJ111owG 
t'iGzowG pwpopwgnulu ritiqbLwJtiG zwrcttiJ.Gbrmu: UJri u,buwGl.jJmGt,g twl.jwG 
hbnwG4wrw1tiG 41n41ntumpJmGGbpQ 4wL4tlw6 bG wmuwCi tugt, 4wnmg4.w6et, 
41n41ntuuwG, uwuimgtlnri. tuwnGmrriti urrl.JwJGnLpJwG pwror,wguwG 
(4wppJnL[1WU1n[1wJt,G zwpdtJiGbpmu), tlwnbLtJflfl Cibpwr,l.jow(i 2P!ati Ol.l.j111[l0WL 
i:nlbrt, L, mri.ri.ntpJwG uGmpuwG hbui (ritiqbLwJtiu zwrcttiimo) Li WJLG : 

UWflffnL or,qwGpqur l{r,w pmGwl{nr, utJwgmi,JmGCibr,r wqriuw(i LUUUlflOWGQ 
ht,,mwl.jwGmu l.Jwtuttwo t opGnLnrm wpu,wottnri. qwqbpti pw11w11pmpJmGrg Li 
ULUflrJnL opq.wGtJqutJ tltit'iwl.jrg : 

U11111wcrLJ.n11. qwqbr,mu pmGwtlnfl GJnt13bpr PLUrl_Wflf1nLpJnLGQ 1.4bU1.Q 
hLUUWLJ..jWUlWUtuwGti uwGtiU1wpwl.jwG Gnr,ubptJG: nmuwuU1wGr hwuwp wm 
U1LLJWLUbJ1Q pbrtlw6 b(i 1.6 lUl'l_JnLUWl.jmu [5) : 

Ul'l_Jmuwl.j 1.6 

@mGwl{nr GJmi,br,ti pwr1.w11rmpJwCi Gnr,uwLJ.nrmuQ 
QUU1 rtb uu - 245- 11 

~ 

Or,wl.jwG pmJLWl11f1l.J.nri wnwi.J.bLWQ.ntJG 
@mGwLJ.nr GJmpbr,ti Qwnwr.nmp1mGn 
U1buw4Gbp[1 Unwt.J.bLLUQ.mJG J.W41[), Uti2rG OflWl.jWU[I, uq/u3 

ua/u3 

N20 0,085 0,085 
ump 0,15 0,05 
S02 (66up[l O.QU[ll1) 0,5 0,05 
CO (w6tuwoGti Of>utiri) 3,0 1,0 
PbGq(w)ll..lt'lflbG - 0, 1 
PbGqpG 5,0 1,5 
CxHy (ubpwG, %) 1.4-200 1,0-2,5 
LiLt1bhti11Gbp (C3H40) 0,01-300 0,01-5,0 
Pb L. UflW l.jwqu[! -

I 
0,007 

I 

UpmwcrLJ.nri qwqbpti t.J.Mwl.Jo. ewGwlj(I L, pmGwtlnruwG wuU1pt'iwG[I 
nrnzLJ.mu bG [!UUl zwrctti1.r mbuwl.jr L. LjwnmgLJ.w6.QtJ. WJJ1UWG Ujpngbup aL,ti L. WJLU 
(wri. 1.7): 
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Ul'l_Jnwwlj 1.7 

Urmw6LJ.nri qwqbpfl wpU1wubU1nu.'iGbpti ewGw4[1· 4wtut.J.w6 
zwrctM1 u,buwl.Jtig 

Gwrctti1.ti 111buw4[! 
w 111wGb111mu 

co N02 
'uuppJmpwu,npwJtiG zwrctti, 38,1 21,1 
l11url.Jw11tir pngwLJ.wnuwup 

"'oOo fibpgwJ<nmUml aOqb[ wJOfi I 4,9 3,0 11,7 
11urctti1 Gbr,ptiG pngwLJ.wnuwup 
l,l,pptiu pngwttwnuwup ritiqbl 2,3 0,27 7,9 
(1LU 1JW n 

1.4.Gp2wl.Jw uti2wl.J.WJJ1ti 4.flW wl.J.UlnunprLwJtiG UlflLUUU~nrmti 
wqribgmpJwG tl.JnLnQl1WU1Ci111buwl.jwG qCiwhwu,w4wGQ 

ULJ.u,nunptiLwJtiG mr,wuuL4nJ1lfl[! U'TI, bplfpCibpnul u,wpbl.jwCi oqu,wqnponu.'i 
l. 200-220 ULU l11 pp4.w6rG. tiurn l.jwqi.'imi.'i t W)Cl lflLU[1LU0£nLU LU]1LI1WrJf1l.J.nri. 
µp4.w6Gj1 unu, 8 %-[!: U4.111nunpj1LWJtiCi zwpd!'liCibr,ti lfnri.utig upGnLnrm t 
wpuiwGbu,LJ.mu 20-27 ULG u, wotuwoGr unGoeutiri. 2,0-2,5 L'iLG U1 wotuw2r,w6tiu, 6-
9 ilLG m wqn111ti oguti11. utiGJ.L. 190 111 66upti utiwgmpJmGGbp , ut,G,L. 100 hwq. u, 

ump, 1,3 hwq. LJ1 OWUJ1 UbLJ1WrtGbrti L'itiwgmpJnLGGb[l , 200-230 ULU m 
w6tuw2rw6Gti bpl.jogutiri. tiG,1..4bu GwL. 3, 1.1012 U2 2bpumpJmG: 

11,1 I. tr11u111uu111wt1lil,y, 12. (].U,2-~2 

30 2. U'1114b11uL11 D . 'l.UQ-5 3 

=~ 3. lh1u11111111b1tliLp 14. Ql>I. 
4. lfnu111~J1lul,111 l5. l1u11\U;) 

. .,,_ 5. QUQ. l.111UQ 11\. IIU,2. 1111UQ 
i= 6. •Ultl 17. Uljurnp111ufil,p 
~ 22,1 
"- 7. •lWl-212 1 Jll!,1,. flHlU 
g- 20 ~- uw.,,, ,,u IX . IIJU~, lrU1LQ 

9. q.u.Q l'l. l.ll.'l 
c::J 

1(). 111'\JQ 20. L)tlW = 3 II. fll-UQ. l;pUQ 21 l1l1u111111u 
'-;> 
.:, 

'-"' 10 "=> 7,() 7.7 
3 

Cl. 

1 2 3 4 5 I\ 7 8 9 ill 11 12 13 14 15 16 17 18 19 20 21 
I II II 11,-----

lf1lu1111n111uliuu1n11u1 p . UlUIH)Lll\Jlltl[I ilStf J-!t.1 nfiwu1lu11 UStr (ll1011ip1uuUli11 

u4 . 1.4. tuU,U-ti wl{LJ1nlilpwGut.4nrimwJtiG t'iti2ngGbriti L4Wfl~r LjwnmgLJ.w6gQ 
(90-wl.jwG pp ul.jqptJG) 
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Cur) nrmu. 11tiqbtwJtiG 2wrctti! Gbrti pmGwl[nfl GJmpbrti wru,wGbu,muubrti 
6wl(Wl(:) 4wqunu~ t U1W(lb4wG 4.4-5.2 UtG Ul , Wjfl pl{nur CxHy L NOx 2,9-3,3 ULU 
Ul , 4w11611 uwuGl'J4librn (Gbrwnbtml utiwgmra1mGGbr)· unu,wL[nrwUjbu 0,2 litG u,: 
U4.u,nunprtwJtiG zwrcttitGbrr,g pwquwpmrwLJ.bu, w6tuw2rw6tiGGbrti 
wpu,wGbu,muubrti 6wl{wl(! ljwqumu t unu,wL[nrwl.l.lbu u,wrb4wG 0,03 utO u, : 
USU-ti UJLUfll.Jl'l Gnruw4.nrl(w6 pmGwLj_nr wpu,wGbu,muGbrt, nGrihwGmr 6wL[WL[l 
(CO-t, 4.brwhwzl{wr4nl{) u,wpbl.JwG 4wqumu t umn 300-400 tltG UlWJuwGwl.jwG 
u,n(i(iw: 

Qrw4wGmpJwCi ub2 pbrl(wo usu-brt, u,wppbr tuupbrti 
uwuCiwpwctt,GGbrti qGwhwu,wl.jwGQ upGntnru,w]tlG 011ti f:!G11hwGmr wriU1mnuwG 
ub2 tuU=iU-mu 1990 p. ul.jqpW uiwiuwGwl.jwG mnuuwubrnt.l. (Pntnr mbuwl.jt, 
wriuinuimL'iGbp[l pb114.w6 bG QUU1 CO-t,, WJUr,(ip(i ' pwqUWUjWU11.jL[wo 
hwuwuiwu,wutuwO qnr6wl.JtigGbrnL[. nrnGp pGmpwqrmu bu, pb 1111wGp nrpwun4. 
wlj_btri pmGwt.lnr bu CO-ti hbm hwubuwmw6): @mGwt.J.nr 0Jmpbrti 
wru,wGbU1muGbrl1 G2L[w6 6wl(wtGbrG wuhwLJ.wuwrwtwl/1 bG pwztuL[nul 
upGntnrmmu u br4rri u,wrw6pmu, tuu,wGwtnt.l hr,uGwl.JwOmu tunznr 
wt.lmnuwwmritiGbpt, brltwrmi,Jwup , 2wriwpubrti 6wGwUjwphw41nringw1tiG 
gwGgmu L pGwl.jwL[wJrbrnul : 

Gm4wJwl.JwG hwrwpbpmpJmGGbrt, qwpqwguwG hbu, LWJOnpbG w6bt t ni 
ub6 hqnrmpiwup Gnr otmGwpljwU1ppwljwG U1f1wGuuinrmw1t,G 
umnrwpwctwGmuGbrri . tiGt UJbu Gwu wuouw4wG oqu,wqnp6uwG 
U1flwGuUJn11u,w11lO ut,2ngGbrti pwOwl.j[! : 

Cuu, t.l.ti6wl.Jwqrwl.Jw0 LnL[JwtGbrti . 1990-1995 pp. QG11hwGnq1 
oqU1wqnrMwG w4.uinmpwGuuinJ1U1fl o.muwpwJpG pbnGwzr2wuwnmpJnLU[! 
GL[wqbt t 61 , 8 %-ml: PbnGw2r2wGwnmp1wG L pbnfibriti 41ntuwriruwG 6wL[wLti 
ourihwGmr G4.wqmu[) 4wUJtJ.w6 t wruiw11rimraJwG w04llwG hbm 
w11111mGwpbrmp1wG 2wm 6Jmribrmu u qJmriwU1Guibump1mGmu. tiGtUjbu OwL 
41ntuw11ruwG qGwgmgwl.JGbrt, pwrorwguwG hbm: 

UJL ti11wL[ti6w4 t umbri6L[bt, 4wuit.lw6 mriunrGbrti L/lntuw11ruwG hbui. npti 
6wt.lww tlGwgbL t wG41n41ntu, tiu4 mriunrw2r2wGwrmL1atJmG[) Gtj_wqbt t 17 %-nt.1.: 

Lb114winulu, 11muwumwGmtl 2whwqn1164.mu t wL[btll flWG 27 lltG USU, WJJ'l 

pL[nul unui 12 lltCi UWJ1f1WU1Wfl w4.1.11nunptitCibJ1. 5 tltG pbnGw111wri wL[mnunpritfibr, 
589 hwqwr\,g wtlbtn wt.1.mnpmuGbp: UGhwmwl.jwG oe+111wqnpouwG llb2 qu,GLJ.mll 
bu 11 litG uwr11wmw11 u 418 hwqwri pbnGwmwp wl{uinunptitGbr. 57 hwqwr 
wlj_mnpmuGbri : Gwrctw4wquti pwGwl.Jn pwriwpwJt,G ttbl.JmriwmrwGuL4np111ti 
UjbU1w4wG obnGwr4mpJmuGbrmu 4wqumu t 13,8 hwqwr utiwl(np m11n tbJpmu, 
13, 1 hwqwp UlflWU4.WJ: 

<.twnbtWGJmpt, u WJL nbumpuGbrti oqmwqnromu[l uirwuuL4np1.11ti 4nriurig 
wCinLririwl.Jti pGmpwqrmll t mrwGuUJnruiwitiG wztuwu,wGpt, owt.J.ww. nro 
nu1nw1.JtinrbG wqrinu.'l t upGntnru,mu pmGwt.J.nr GJnq:.brri wrmwGbuimuGbrti tJ.rw : 
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l.iuwG bqrwl.Jwgnq:.JwG l.JwrbLt't t hwGqb1 u,wrpbr mbuwl.Jti LnJ1WUUUJnrmti 
1111111\!19 L[umbtwGJmpti uUJwnuwG L l')flwGg l.Jn11.utig upGntnJ1U1 wru,wGbmLl.nri 
111<~llllu6Gti 11tioputi11ti pwGwl.Jti 1.8 wrumuwl.Jmu pbrt.lw6 mL[JwtGbro Ll.bJ1tm6btnt.l.: 

lhl 
t.11 
l II, 

Urumuwl.J 1.8 

1993 p. mpwuul.l.jnpuiw1t,G uti2ngGbrti l.Jnriut,g wotuwoGti 11tio.euti11ti 
qwOqL[WOWJhG WJlU1WCibU1nLU[) [8] 

··--
c.lwnbtwGJmph 

pwGuUjnpmr, U1buwl.jQ oqu,wqnp6mu[) , hwq. 111 CO2-ti WJ1U11.UGbmmU[1 

-· 
uintlnptiLWJ!iG 37191 11715 

4Wl}nLf1WJj,0 5111 1610 

UlWJflU 1529 481 

utwJtiG \JI 

()r 

655 206 

llllJh(i 12977 4087 

l 'l ,~wtlbGn 57463 18099 

U4.u,nunptiLWJpG UlJ1WUUUjnJ1U1h 4n11utig Ll.wnbtWUJnLPti UUjUJr:lnLUQ 1993 u 
1994 p. 4wqumtl t hWUUJUjUJUlUJUtuwGwpWfl 37 ,191 L 35,558 LILLI 111 , [IUfl npmu' 

uwr11wU1WJ1 wLJ.u,nunptitGbrtiGQ' hwuwL4wuiwutuwGwpwr 5,312 u 5,613 

tltG .. 
PWr\WPWJtiG Lt uti2pwriwpw1t,G w4.u,npmuGbrllGo' 4,700 u 4,138 UtG. , 
lf,npJl pbnGwmwpnrimpJwUp pbnGwmwpGbptiGcf (<3 ,5 Ln ) - 10,056 L. 9,695 

UtG., 
llbo pbnGUJU1Wfll'lr\nLPJWUp pbnGWU1WJ1Gbpt,G1f {>3,5 U1 ) -17,123 u 16,112 

utG.: 
'-lwnbtti11'1 uuiwntlwG 41mf,ntuuwG utimmuGbrti t.lbrtmomuo 1994 p. gmJg t 

U1Wttiu. nr LJ.wnbtwGJmpti uUJwnuwG 4r6wmmU[l (12 %-nL[) mbriti t mGbgbt 
pwriwpwJtiG u uti2EwriwpwJ1lG wL[uinpmuGbr'1 un111: Ur,wctwuwGwl.J wOhw111wljwG 
oqwwqnriouwG wL[mnpmuGbrri pwGwljp hwzt.l'1G 5,6 %-nLl w6bt t LJ.wnbtwGJmpp 
uuiwnmuQ uwr11w1.11wr w4.mnt.'lnptitGbrti lJn11ut,g : 

1.9 wrumuwl.jmu pbriL[wo t 1981-1993 pp. WJlLnwGbmmuGbrt, f1hGwuh4wG' 
w11riJmGwpbpwl.JwG wripJmpGbrtig u wL[mn1.1111wGuL4npuij,g : 

1991-1993 pp. QCipwgpmtl 11t,1.11tj_mu t wrLnwGbuimtlGbrt, Gljwu,bth 
GLJ.wqmu: Uwl.JwJG 11w UjWJUwGw4.nrL[w6 t n~ pb Pl'!~ pwlflnGGb11 ntGbgnri 
uibtuGntnqr,w4wG u.111ngbuub11h Gb111111uwup· Wfll)JmGwpbrwljwG 
abnuwr4mp1mGGbr,mu L wtj_mnmpwOuUJnrwmu, WJL wpmw11J1mp1wG u 
1.pnluwri11uwG 6wl\_wtGbpt, ltrtSwmuwup: 
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C. 
.D 
-:::J' 
Cl!.. 

J.:) 
C. 
3 

(/) 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 

Urumuw4 1.9 
@muwl[nfl uJmJ}bflti WflLnwubLnnu.'iubflti 12wuw4Q fV1-nu.'i 

1981-1993 J}J}. (ulu Ln) [9] 

Ouriwubuo 
UL[LnnLnflWUUUjnflLnt,g 

wL[LnnLnflwuulllnflLnt,g Curiw- UqnLnt, Uotuwout, Uotuw-
l.. Wf1'1JnLuwpbf1W4WU ubuo b114012ut,11 012ut,11 211wot,u-
abnuw11l.JmJ}Jmuub11t,g NO 2 co ubfl 

CxHY 
61,3 20,2 0,8 16,0 3,4 
62,5 21,2 0,8 16,3 3,6 
61,5 20,9 0,8 16,6 3,5 
58,7 19,2 0,8 15,2 3,2 
57,9 18,4 0,8 14,5 3, 1 
57,8 18,5 0,9 14,6 3,0 
57,5 18, 1 0,9 14,3 2,9 
56,0 17,9 0,9 14,2 2,8 
54,7 18,4 0,9 14,5 3,0 
55,6 20,0 1,0 16,8 3, 1 
49,1 17,3 1,3 13,4 2,6 
44,9 16,2 1,3 12,6 2,4 
43,6 17,3 1,3 13,5 2,5 

1.10 wrumuw4mu pbf1L[LU6 bu flmULUULnLUut, '1wzumJ}JlUU LnLUflWOJ2nLU 
LUL[LnnLnfllUUUUjnflLnt,g LUflLnW6L[n11 qwqb11t, pnLnfl plUf1LU'1flt°1[ub11t, qmUWflLUJt,u 
WflLnwubLnmuubflQ 1992-1993 J3J3. 

Cw11ctw4wu ut,2ngub11t,g UJ}unLnflLn Wf1LnLUubLnL[w6 J}muwl[n11 uJmJ}bflti 
ou11hwum11 12wuw40 1994 J}. l.JwqubL t wL[bLti 12wu 12690 hwq. Ln, wm J}L[mu 
wL[LnnLnf1WUUUjn[1Lnt,g unLn 11275 hwq. Ln: U11LnnLnnf1 uJnLJ}bflti uwuuwJwl.Jwu 
lUflLnLUUbLnmuubflti J2LUUW4Q 4wqumu t C0-8374 hwq. Ln, CH-1156, N02-1500, C-
45,7, S02-195, Pb-5: OuLn LnflWUUlllnflLnti Lnbuw4ub11t,, wL[LnnLnf1WuUUjnf1Lnt°1 
ut,2ngub11t, w111.nnLnn11 uJmJ}bflti uwuuwJwl.Jwu w11LnwubLnmuub11D 4wqumu bu' 

UWf1'1WLnWfl LUL[Lnnunpt,LUbflt,UQ 2664 hwq. Ln 
12w11w12wJt,u L. ut,212w11w12wJt,u wl[Lnnpmuubfltiuo 2331 hwq. Ln 
i.tin1211 pbnuwLnwf1nf1nLJ3JLUu wl[Lnnunpt,Lub11t,uo ( <3,5 Ln)' 2570 hwq. Ln 
ubo pbnuwLnwflnrl.nLJ}Jwu wl[Lnnunpt,Lub11t,uo ( >3,5 Ln)' 3711 hwq. Ln 
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Urumuw4 1.1 O 

U[1LnLUOL[n11 qwqbflti pLUf1lU'1flWUWUbflti qmULUflLUJt,u 
wnLnwubLnmuubnn 1992 -1993 oo. f91 

qnLUWflWJt,U WflLnWGbLnmuubflQ 

Sw11t, (hwq. Ln / Lnwnh) 

1992 e. 1993 e. 

OunwubGn 1151, 165 1160,303 

«'Tlt,uri» GJmJ}bfl 98,067 90,631 

«qwqwJt,G L. hb11m4» 1053,098 1069,672 

«ooupt, b11l.Jo12ut,11» 61,520 59,709 

«Uotuwout, 012ut,11» 328,160 321,916 

«UqnLnt, 012ut,11» 279,823 211,581 

«U6tuw211w6t,GGbfl» (wnwGg 80LJ*-t,) 331,923 433,747 

«80LJ» 19,583940 16,972795 

«lJmfl» 5,213069 4,860162 

«<-1.wuwrit,mut, ht,uqo12ut,11» 0,069016 0,05666 

«liWUjlUfl L. UflW ut,wgmJ}JmuGbfl» 0,618775 0,000822 

«PbGq(w)lllt°1flbG» 0,000244 0,000242 

«<-1.bgL[wLbULnWut, 1211nu» 0,12943 0,000530 

«LJwGqwu L. UflW ut,wgmJ}Jmuubfl» 0,038757 0,010972 

«lJbLnLUf1W4LUU Gt,4bp> 0,000101 0,000325 

«'Tl11u<'.lt, 012uti11» 0,000033 0,000217 

«lJbLnLUf1LU4Wu uG11t,4» 0,000001 0,000002 

«06upw211w6\1G» 0,22819 0,018376 

«ooupwwotuwot,G» 0,000002 0,000002 

«UunGt,w4» 0,029702 0,021210 

«qwqwqnJwgun11.'.pLnnflWJ\1G ut,wgmJ}.» 0,019416 0,0024462 

«:bbunp> 0,002520 0,001773 

«:bnf1UWL'1bht,11» 0,145783 0,114338 

«SnLmnp> 0,318108 0,320843 

«!2ut,LnL>> 0,289013 0,269002 

«ULnt,flnp> 0,003128 0,003222 

«!2Lnfl» 0,000132 0,000143 

«!2Lnf1WJt,u 2f1W0\1G» 0, 187039 0,169733 

«06upw4wu J}J}nL» 0,056347 0,042917 

«8t,wGw4wu 211w6t,u» 0,000021 0,000000 

«LJbJ}t,LU bfll.JWUjLnlUU» 0,000003 0,000008 

«PmLnt,LLUQbLnLULn» 0,064342 0,054890 

«teh1 wqbLnwLn» 0,017122 0,012864 
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nLunuluwutiflbLntl. w4111nunptiLub11t, 2w11cttit ub11t, wnwuatiu 111buw4Gbr,t, 
wq11bgmpJmuo 2112w4w uti2wL1.wJrt, L1.11w· hw114w4n11 t uzbL. nJl pntnr Lj_Gwuwljwr, 
GJmpbrit, Wfl1J1Wub111nu.l[ib11ti nrn2ti! pwcttiu[l (54 111nljnuQ) UJWLilljwGmu t 
ptmuwlflwr, wL[111nunp!iLGb11tiG : Yw1.4wpt, ut,wgmpJmGGbr,t, un111 50 111n4nuo 
upGnLnfllJl t w11111wGb111L[mu uw1111w1J1wr, wL[lilnunptiLGbr,t,g, i,u4 wqnu,t, rit,o

12
ut,

11
i, 

75 1J1nljnu[1' pbnGw111w11Gbr,tig : 

UpunLnriuiti w11uinU1uwG wGzwr,cr wrwJm11Gt11t,g bu wJG 
obnGwr,LjmpJmGGbr,Q, nr,nu12 w1.4whnL[mu bu 1J1flwuu1.4n111J1wJtiu ut,2ngGbr,ti 
U1btuGti4w4wG UUjwuwr,Ljmu(l L. Gn11nqmuo (Lj_br,wGnr,nquw(i qn116wpwGGbfl , 
w41J1nunptitGb11t, uibtuGt,LjwljwG UUJwuwr,LjuwG LjwJwuGb11 . 4wJwGwuib11br, L. WJLG), 
pbnGbr,t, UjwhuiwGuwG, hw11n1111w4guwG m11t,Gbr,t, 2t,Gwr,wr,mpJwu, t,Gg-4bu GwL. 
WJL octwG11w4 abnuw11LjmpJmGGh11 : 

UL[111nuiGu,bumpJmGCib11t, wGzw11ct w11p1m11Gb11'1g upGntnrllll wpu,wGb111L1.n11 
pmGwll_nr, GJmpb11t, [1Gflhwunq1 _gwGwlJo 1994 p. 4wqubt t 1, 17 LILG 111 (C0-75, 
CxHy-13,6, N02-4,3 , C-3,5, S02-11 ,6, Pb-0,038, TB-9, 1 hwq. u,) : 

UJu1.4t,un4, upunLnr,111 wr,uiwub1114n11 pmGwL[n11 GJmpbr,t, qmuwr,o 
w4111n111pwuuL4nf)mt, 2wrctwljwG L. wGzwr,ct w11pJm11Gbr,t,g 1994 plj_t, l.114.JWLGbr,nlj_ 
Liwqumu t wt-lbtt, _gwG 12,6 utG U1: Urmw1111w4wG lfb11mw2r,br,t, hbui ut,wut,u. 
nr,nG_g wnw2wumu bu US1-t, obnGw114mpJmCiGb11mu. uwlfbrbuw1t,u 
211w4wqwGGbr, bG wGgCimu uiwr,pb11 Wfl1J1nU1nrt 0Jmpb(1, nr,nGgt,g qLtuwi.tnrubrG 
bu Ciw4pwupbf1.QGb11[1 (LlJ) L. Ljwtu4w6 uwuut,4Gb110 (YlJ): 

Ur,uiw1111w4wG 4b11mw2r,br,t, hbu, CiJmpbr,t, WflUlWCibmmuGbro 
mpwGuL4nrmt, Lmur,pbr, mbuw4Gb11t,g pbr,4w6 t 1. 11 W11Jmuw4mu: 

U'1)muwlj 1. 11 
Ur,mwrwwlJwG Ljb11uiw211b11t, hbu, wrtuinmnri GJmpbr,t, 

UL[mnunpt,lWJt,G IJlllWUUUJnr,m 
'Tlbu,wljw(i L. .QW'1WJ2WJt,G 
abnGwr,LjmpJmuGbr, 
UGhw1J1wljw(i oqu,wqnr,6uwG 
Ulf1WUUL4nJ1Lnt, ut,2ngGb11 
t:i114wpmrtw1t,G uir,wuuuin11U1 
%mwJt,G mr,wGu1.4nr,u, 
011wJt,G 11111wGuUJn11m 
Onlj_wJt,G Ulj1WUUL.ljn(1u, 

CG wubG 

wr,mwGbuimuo 

30 

6,2 

53,3 
3,3 
0,2 
1,2 
0,8 

65,0 

0,8 

1,3 
0,2 

0,001 
0,04 
0,2 

2,901 

Pb11L[w6 U1LLJWLGbj1[! gnLJg bG lllWLPU, n(l 1994 p, wL[mnu,r,wGu1.4nr,mi, 
4n11utig W(1U1Wfl(1WljwG 4b11111w211bflh hb111 Wf11JlWUbU14bL t unlll 62 hwq, U1 
4wtut.tw6 uwuGti4Gbp L. wll_bLt, pwu 2. 1 hwq. Ln Gwlj_pwupbr,_g, WJl'l plj_mu 
1.4bu,wljw[i L. EWflW.QWJt,G obnuwri4mpJmuGbr,o' hWUWL4WU1WUtuwGwpW(l 5,8 L. 
0,75, wCihwmw4wCi u,pwGu1.4n11mwJt,Ci ut,2ngub110· 56,0 L. 1,36: 

Um11 t 1111L1.wo uw_gr,uwu LjwJwuubrmu GwL[pwJt,G pwttinGGbr,ti L. 
uuU14w612ut11t, 4b11wu 2w4uwu. Lj_wnuwG. ibqn12wguwG LlJJlnPLbLi(I, n11t, hwuw11 
pwgwljwJmu bu hwuwt4wmwutuwG U1b11w4w1wupGbr, : U4mnobnGw114mpJmGGbJ1[! 
u,b11wttintunul bG pwtpnCiCibfl[l uwppuwG LjwJwuub11t,g t4wmwhwljwG 4WJflbfl , tiGw 
pbrimu t Gw4pwupb1112Gb[ln4 L. 4w1.4w11n4 hn11t, umnr,qbmGJw 211b11t, w11mnU1uwG[! 
L. WJJ'l 211b11ti ut,2ngn4 211wLJ.wqwGubflt, 4ri4Ciwljti w11111n111uwGQ : 

lrljwmbLh t w4u,nm11wGuL4nf)U1t, wnw2GwJtiG l)bjl[! GuwG pwgwuw4wG 
wq11bgmpJmumu: r flbll!, qLtuwi.tn11 «w11mnmti!Cib11G » bG wGhw1J1w4wG 
m11wuu1.4n11mwJtiu uti2ngub110. npnGg Lt-lwgmuo t,r,w4wuwg4mu t wGpmJLWlllflbL!i 
4WJflb[lnLU L. hf1WL4Wf1W4Gbr,mu , nr,nG.Q UW[l.QW4n11L[wo t b(i UW.QJlUWU 
LjwnnLJgGb11nL[: 

'-lbr,[l p4wr,44w6 w11mnuimuGbr,tig pwgt, wlj_u,nunptJL[! w11mn111mu t GwL. 
hn11[1 '111 pwquw1.4tiut, pwLtinuGb11ni.t: '1w L. Lj_wnbL'1.QwJm11wJt,u uJmpbf1'1 pwttimuG 
t, L. u,nGGwGbrml uwz4wo 11nf\bf1[), nr,nG_g g114w6 bG wubGnLf1b.Q , wGuwf1.Q 
wljmumuwmn11wJtiG uwrim4ngubf1(! , w4u,nunpt,LGb11ti lj_GwuL[w6 11bmwLGbJ1Q. 
11m11u q114wo wi.tmnunpt,LGbri(I : UJ11 wubuo LJ116wmmu t uw1111lJwGg, 4bu11wGt,ub11ti 
L. pnLJub11ti hwuw11 wuh11wctb2m u,w11w6_gGbJ1Q. hwqwriwtJ.nri _gwmuljmut, 
lihLnUblllfl pbflf1P hn11b11[! flWJloumu wuoq1J1wqn116bLti : UubGwL[mwGqw4n11G WJLI t, 
n11 pnLnJl WJJ'l ppmub(l[! , ht,u_gbfl[! , Jmrtbf1[! umn11qbU1GJw 211b11t, ut,2ngnL[ pwtpqmu 
bu 211w4wqwuGbJ1, wrimnmbtm1. 1111wu_g, nrinugt,g wqqwpuwLiinLPJnLG[! tuubLm 
2m11 t u111wGmu : 

UpGnLnJlmti. 211h. hn11t, w11mn111muo mwripbf1 uJmpbrinLt Ljwunuwljw11q4mu 
t 2112w4w uti2wLtwJ11h 1.4whL4wGuwG uwut,G 011bu12n4, 1211bw4wG 011buuq1112nq, 
uwut,1J1Wflwht,qt,but,4. tlJnLnqt,wljwu un11ub11nLl L. ungtiwL-111Gmbuw4wG 
w1.4whnLJ.uwG 4wGnuGb11nLt. nrnGg ub6 uwuo nLf\f\Llw6 t upGnLn11u,t, 
LlJWhL4wGuwuo w11U1nlfln'1 GJmpb11t,g : 

1"G! L4bu w1111bu uzLJ.bL t, umn11qbmu1w 211b11D w11mnu,4mu bu hnflt,g 
(Ljnl.ljLnwfltiuUJbriuwJhu . unuuow4bflL4 L. Lm6LJ.w6 Llt,6w4) L. Gwqpwupbr,_gub11niJ.: 
Liwtu4wo uwuut,4Gb11t, (78 %) !Wtrb11u bu' 100-300 u~u . Gw4pwupbf1_pub11t,G[l (83 
%) 100-200 u4u: YWj'u4w6 uwuGt,4Gbf1h PW'1W'1(1nLJ:lJnlU(I 3000 uq/L t , 
uwqpwupb1112Gb11t,G[1' 900 uqft: 

1n11hr,t, t-l'16w4[1 , Gwtuwu,bu4w6 6wGWL4WflhGbJ1l1 L. opJbljU1ub11t, 
LnbrtwpwztuuwG hwuwr, . LjwL44w6 w4mnm11wGuL4nflU1t, LIL4wuw114Llwu hbu,, 
4wGnuw4w11qqmu t qous 17.5. 1.05-80-nlj_: 

S11wGu1.4n11mwJtiG hn11b11ti uwGt,mw11w4wG LlMwLiti gmgwGt,zGbr,[! 
nrin2Ltmu bG :Ptiqt,4wpt,ut,w4wG L. 4bGuwpwGw4wG JnLJ1Whwu,4mpJmGGb11t, 
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hwuwtuupt.J.wampJwu hwuw6wrwtiw1\1G hj,q.\lbCij,4 hwrwpbrmp1mGGbrnt.J.: 
=,nri.brt, uwCit,U1wrw2riut,w4wG WrJ.U1nU1mu(l nrrnzt.J.mu t wqn1.J1t, , 2Lnrt,11Cibpt,, 
awGr ubUlWrJ.Gbrt, . 6MpwJt,Ci U[lWQnLpJmGCibpt, L. WJLGti wn4WJnLPJWUP m 
2wGw4mJ.: 

SrwGuL4nflU1WJt,G hnri.trti uwGt,uiwpw4wG t.J.t,6w4t, gmgwGt,zubrQ 
UJWJlU1Wflfir 4wpq.ml Gbrwnnul bG p4.wr44.wo GJmpbpQ, t,Ci l i.qbu Gwl.. ~bGnLGbp, 
l.jwi.qwr , nbw4uitit.1. upwgntpJmGGbr L. wtu1.J1wai,G ut,tirnorq.wGt,quGbp (q.ous 
17.4.2.01-81): 

LJpGnLnrui(l , tfipnulbrwG t, 2rntn['lU1(1 WrJ.Ulnuinri. pmGwt.1.nr GJmpbrQ. 
4wi.q4.w6 w4.u1nuirwGui.qnrU1t, qnromGbmpJwG hb1.J1, wGpwpbGUJWUI.Jl bG wq11mu 
uwr11m t, 4bG11wGtiGtrti wnnri.2mpJwG, pmJubrt, t, uJmpbrt, t.l.ti6w4t, , tiGl l4bu Owl.. 
upunlnJ1U1P hwU14mp1mGGbrti t.l.rw: 

1993 p. wt1.U1nobnGwr4mp1mGGbrmu q.nJwgw6 wruiw11rw4wG 
pw1.pnGGbr\1 qwGq.t.J.w6(1 l.jwqLibL t wtl.btti 2wG 2152 hwq. tn , 0G11 nrmu 
ubU1wrJ.w2wr11nGt, L. ul.. ubuiwriGtrt,G(l' 1165, qmGwtl.nr ubU1wrJ.GbrtiGQ' 68 , 
pwGbgt.J.wo Gw4.pwuptr2Gtrt,GQ. 268, nbllltJGti pw1.pnGCibrtiGQ. 612 . GbrlJtrti 
pw1.pnGGbrtJCi[1 1, 1, 1.pwJU1ti , PrJ.Pti pw1.pnGGbrt,GQ. 6.2, flnri.brt,GQ L. tuwrwuGbrt,GQ 
31 [8] : 

U4.tnntnrwGuUJnrU1wJt,G obnGw114mp1mGGbpntu q.nroGw4wGmu lbG 
q.nJwumu 2WU1 pmGwLJ.nr pw1.pnGGbr , nrnGp UJWhwG2mu bu pw11nul hwtnml.j 
U1brJ.bpmu : @w1.pnGGtrti dba uwu(l hwG11t,uwGmu t tr4rnr11w1t,G hmu2. nr[I 
hwLiwL4wU1wutuwG t1.orwuzw4mut,g hbtnn tiwrnri. t Gnrt,g oq.U1wq.nrot.1.tr 
t4nLnqtiwUJbu wlJ.btti 4.uiwGq.w!Jnr bG hwuwrtl.mu pwGbgtl.w6 Gw4.pwupbpeGbro. 
Gbr4brti L. tuwrwuGtr\1 pw1.pnGGbp[1 : LJuwgwo wr111mGwpbrw4wG pw1.pnGGbrQ 
tlJnLnq.tiwUJbu 4.111wGq.w4.nr bG ut,wJG obnGwrljmpJwG uiwrwo2ti wri.tnmnuwCi l, 

hwU14wg4.wo U1b11trtig 11mru w11pw4mJtnbrti qnJwguwG L4wrwq.wGbrmu: 
l.i uwG wq11bgmpJwG Lnbuwljbtnt,g wtlbLli 4.tnwGq.wt.J.nr bG wG0Ciw4wCi 

oqLnwqnpMwCi U1JlwCiuUJnf11.J1WJt,G ut,2ngCitro . pwCit, nr tnLlJWL U1J1WUUUJnrU1wJj,G 
uti2ngCibrli zwhwqnrauwCi hbU1uwG2n4. wnw2wgwo pwltJnGGbro j_bG 
l bqnpwg4.mu 4bGtnrnGwg4.wo ljwr,qnt.J.: 

Pwquwpt,4. 2w11w2Gbr,mu wqqwpGwlumpJwCi LJ.rw uto wq11bgmp1mCi t 
q.nramu Ulf1WUUL4n(1U1WJt'IG Wl'J.UnLlj(l : 1994 p. u24.bL t U1f1WGUUJnl'1U1WJt,Ci 
wztuwU1wCipp nrnzwtiti G4.wqmu, 11rw hb1.J1 ub4U1br].' wGoGwljwG oq.Lnwq.npMwG 
w4.U1nunpt,LGbrt, Pt.I.Ii qqwtti w6: 

U111 L4WU16wnml 1992 p. wrowGwqrt.1.wo w4.U1nU1pwGuL4nr,U1t, wriumlj(I 
pGmpwqrnri. U1LlJwtCibrQ tiwrbLti t [IG11mGbtti hwuwrbt Gwt, 1994 p.-t, hwuwr: Um 
qGwhwu,muGbrnt.J. wriumljj, uwt.iwr11wljt, w6(1 pmJLWU1JlbLti Gnrubr,t,g 
tnwU1wG4.mu t 15-tig upCi j_ l.. 30 11PU, nrti httnl..wGpn4. nl hwruwrwtl.bLn 
LljWJUWGGbpmu WUJrn11 pGwl.jlnLPJWU Ptn1.D 4wqumu t untn 35 ULU UWJlfl, l.jwu 
rlmuwutnwGt, 2wriw2t, pGwl.j l mpJwG unU1w4.nrwUJbu 30 %-(I (lllbu' IV q.tnttuQ): 

U111 hwrgti tmomu(l wnw2t,G hbrptiG 4wL4t.J.wo t 2wri.wpwJt,G 
wt.J.LnnLnrwGuUJnrtnt, bppl..bl.jmpJwG ljwquwl.jbr,L4uwli t, 4wrq.w4.nruwG, 
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6wliwUJwrhw1.pnri.ngwJtiG gwGgt, owoljnLJpt, ljwmwrbLwqnrMwCi , 
u.14.u,nU1rwGuL4nJ1U1WJpG tnbtuGt,4w4wG up2n9Gbrl1 t.J.p6w4p pwrtLwt.J.uwG hbm: 

US::, -r uU1wgtmCiwp wrmmrGbpt,g (qnrawpwGGbp, 4wpuWJWU1Gbp l, WJLG) 
CO2-ti wptnwGbtnmuGbflQ 4wqumu bG U1['1WuUL4n['ltnWJpG ut,2ngGbJ1p CO2-ti 
wruiwGbU1muGbrt, "' 11 %-Q: Ut.J.U1nU1rwCiuUJnruiw1t,G ut,2ngGbrt,g wotuwaGt, 

11t,o2ut, 11ti (CO2) wruiwGbU1muGbrt, 2wGw4Q 1994 p. l.Jwqubt t w_t.lbL\1 pwG 11 '1996 
hwq. ui : LJt,I..GmJG dwuwGwl.j , 4tr2tiG l nru uiwrt.J.w QGpwgpmu wt.J.uin
u,pwCiuL4nJ1U1WJt,Ci uj, 2ngCibrt,g COr li wpU1wCibU1muGbr,[1 Ci4wqhL bCi "" 24%-nlJ.: 

=,wJtnGt, t , nr pCiWUJWhUJwCiw4w[i ut,2ngwnnulGbJ1p tmpJntG(l n~ Lit'IWJCi 
upCintnrtnmu pmCiwt.1.nr CiJmptrt, uw4wr11wtii, l.jwCituwrq.btuwCi I.. Lir6wtnuwCi ub2 
t . WJt Gwl, UUJWUI.JlnLU t Cipw ut2 WJlU1WCibU14.n11 w[igwCiljwtli t, hw1.114WL4bU 
pmCiwt.l.nr CiJmpbrti t.J.CiwuwqbrauwCitr 5w4.np, UJbuip t Cizbt, nr 
Wt.l.LJ1nUlflWUUUjnf1U1ti wpmwGbmw6 q.wqbrt, nru(I l.. l bqnpwgmu(I qu,Gt.J.mu t 
owirwhbri. wCipwt.J.wrwr t.lli6wljmu (w11. 1.12): 

us=i-t, pwgwuwl.jwu wq11bgmpJmCiGbrti 4.Ciwu(l pCimpwqp4.nul t nj_ uj,wJG 
hwrwpbrwl.JwCi ~tiqt,4w4wCi L4wpwubuirbrrntl. l.. Lnn4nuwit,G 
hwrwptrntpJmCiGtrntl.. WJl Ciwl.. Cirw q.muwrw1t,u ubanq,Jwlip : 

'-lCiwut, ! Wltibro hwuw11rttm t, 11rwG12 1994 p. 4.b112t,G q.nronri qCil:irntl. 
wpU1whwJU1btm hwuwr (hwztl.~ wnCitLnt.l wrcttqrljmuQ) oqLnwqnr6t.l.bt bCi 
hl:illluJWL q.np6w4t,gutro 1986-1990 pp.-t,Ci 1992 p. ul.jqpt, hwubuwi.n 15 
qnr6wljt,g, 1992 p. ut~t,qp(I 1994 p. t.1.tr2liCi hwubuwui 150 qnpowljpg: 

UrJ.jnLUW\.j 1. 12 

1993 p. rlmuwuuiwut, 'lwzCimpJWU UlWJlWOf>nLU w4uinuirwGuL4nJ1U1ti 
wruiwo4.w6 q.wqbrt, pnlnJl PWrJ.Wl)JlWUwutrr nrut, L. 

4.GwuwqbpouwCi gmgwGt,zutrQ [9] 

nruti l, j_bqn2wguwG 
gmgwCiti2Cibp[! CCi 

=,w . U1/UlW 

co11wubCi(l 105,480 8,3 49 ,1 

«'Tlt,u11» 105,164 53,7 49,2 

«QwqwJt,u t, hb11mti » 0,317 0,0 11 ,0 

«oMpt, brl.jopupfl» 0,005 0,0 0,0 

«UotuwoGt, opui,11» 0,196 0,1 0,5 

«Uqmnt, oput,11» 0,035 0,0 60 ,0 

«Uatuw2rwat,GCibp» 
wnwGg «80LJ»-t, 0,028 0,0 0,003 10,7 

«50LJ» 0,042 0,3 0,003 7, 1 
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Sw11b4wu U1GU1buw4wu i.tuwut, pb11LJ.w6 quwhw1J1w4wuub(1Q 11'1-nu.'i 
1.01.95 J, . LJ.b11wpb(1JWL: 

4.UWUQ OJ,UnLn(11Jlt, WrtlJlnlJlml.'it,g 
4.UWUQ IJl(1WUUUjn(11JlWJt,u Wrtl.'im4t,g 
4.UWUQ 2(1WJt,U l.'it,2wLJ.wJ(1t, WrtU1n1J1ml.'it,g 
'-!Gwuo 1-w1.pnuub11t, utuwL U1brtwpwztumut,g 

- 6778 UL(11') nmp. 
- 2012 UL(111 nmp . 
- 127,4 UL(11') nmp. 
- 123.5 UL(11') nmp . 

'-!b(1Q uzLJ.w6 qml.'iw(1[! (9041 uw11 nmp.) 7,5 wuqwu qb11wqwGgmu 
011wJt,u Li 211wJt,u ut,2wLJ.wJ11t, wrtlllnlllmut,g, w111J1w1111m1-Jwu 1-wi.tinuub(lt, 
1J1brtwLJ.n11mut,g Li 1J1(1wuuUJn(11J1WJt,u wrium4t,g wnw2wgw6 U1W(1b4wu 
1J1G1J1buw4wu i.tGwu[! , n(1[! hwugLJ.mu t b114w1-mriwJt,u 1J1(1wuuUJn(11J1t,g, 35-36 
wuqwl.'i ' Ol')WJt,u, qblllWJt,u l., 6nLJ.wJt,u IJl(1WUUUjn(111lt,g: 

J2wriw11w1t,u 1J1(1wuuUJn(1U1t, wrium4t, [!u11hwum11 4uwu[! 4wql.'imu t wLJ.bLti 
{lWU 2012 0L(1'1 nmp ., QUI') n11mu' OW(11)WIJlW(1 Wl{U1nl.'inpt,Lub11t,g 248, 
pbnuwU1w11Gb11t,g· 1075, wi.tU1npmuub11t,g· 678, U1(1nLbJpmuub11t,g· 6,5, 
U1(1WUl.J.WJUb(1t,g' 4,5, WJUt,U{lU wl.'ibuwl.'ib6 LJ.uWU[! hwugumu bu pbnUWU1W(1 
wLJ.U1nunpt,Lub11Q (53 %) Li w41J1npmuub(1[! (34 %): 

rG2UJbu gnLJg bu mwLtiu U1(1wGuUJn(1U1wJt,u opJb4u,ub11t, 4nriut,g z112w4w 
ut,2wi.tw111ti WrtU1nU1l.'iwu i.tuwut, quwhwu,w4wuub(1[!, 4uwut, qb11w4znn11 uwu[! 
(78 %) UJWJuwuwi.ln11i.tw6 t 01-unLn11u,t, wrtU1mnmuni.t: 

ramuwi.tn11 uJmJ:}b11ni.l u1-unln(1U1t, wrtU1nU1tiwG t4nLnqt,w4wu i.tuwut, 
hw11wpb11w4wG Llb11Lm6mJ:}JnLUQ gnLJg t UlWLt,u, n11 4WUJW(1t, W(1U1wubmml.'iub(1[!, 
4wtuLJ.w6 wi.tmnm11wuuUJn11mmu t1-tiLWJt,u pbuqt,ut, oqmwqn116mut,g, 4wqumu t 
01-GnLn11u,t, wrimnU1uwu t.J.uwut, l.'inu, 40 %-[!. wqnmt, 011ut,11Gb11t,u pwdt,G t 
[!u4umu 38 %-[!. wL11bht,11ub11t,u· 7 %-[! : 

1.5. Ui.lU1nU1(1WUUUJn11mt, wq11bgm1-1mu[! 2112w4w ut,2wLJ.wJ11h Ll11w 
,wJwuuiwGt, ,wuw(1WUJbUlnLJ:}Jmuml.'i 

1b(14WJnLOU 1WJWUU1WGt, 1WU(1WUjbU1mJ,Jmuml.'i, 2UWJW6 
w1111Jmuwpb11w4wu W(1U1Wl')(1nLJ:}Jwu wu4l.'iwGQ, uljwu,i.tmu t z112w4w ut,2wLJ.wJ11ti 
LJ.11w wi.tmnU1(1WUUUJn(1U1t, pwgwuwljwG wq11bgm1-JmG: Ui.lu,nu,11wGuUjn(1U1t, 
pwctt,u[! ljwql.'imu t l.'i1-unLn11ui w11u,wubu,i.lnrt 4Gwuw4w11 u1m1-b11t, ou11hwum11 
11wGw4mpJwu l.'inu, 90 %-[!: t11LiwG 11wriw11mu. n(1U1brt 4bGm11nGwg4w6 t 
hWU(1WUjbl.JlnLJ:}JWG U1(1WUUUjn(1UlWJt,G ut,2ngGb11t, unui 40 %-[!, 
wi.J.1J1nU111wGuuin111J1t, «Gb111111ml.'i[!» 2112w4w ut,2wLJ.wJ11ti wrimnmuwG qn116ml.'i 
l)bnl.iu 1987 p., b(1p qn(16ml.'i t(1 W(11')JmGwpb(1mJ:}JnLG[! , qGwhwU14.ml.'i t11 70 %: 
1WU(1WUjbU1mpJmGmu WJI) Gnlju UlW(1nLU W4.U1nU1(1WUUUjn(1U1t, W(1UlWUbU1mUGb11t, 
pwdt,GQ 4wqubL t 65 %: '-l.b112t,G U1W(1t,Gb11t,G h11wt.JNiw4G WJL t. ut, ZW(1{l 
pmuwLJ.n11 tunzn11 w11mw1111mpJmGGb11t, tt,wljmu[! t11LiwGmu. lJt,11nLJ.w4wGmu Li 
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LiLWLJ.b1111t,mu Lt,ntubL Wl{U1nU1(1WUUUjn(1U1t, Li W(11)JnLGwpb(1nLJ,JWU 
w11u,wGbu,muGb11t, hw11wpb11w4gmpJwG UJWU14b11[!: 

1WU(1WUjbUlnLJ;IJWU uwuzmwpnLJ. W4.U1nU1(1WUUUjn(1U1t, pwdt,GQ 1994 p. 
Ull{JWLGb11nt.J. 4wqubL t 92 %, 1993p. 93 %, 1996 p. ' 95 %: 

t">Gu,bGut,LJ.n11bG wl'.imu t u1-GnLn11u,t, wriu,nu,muo w6tuwJ:}pm qwqb11nLJ. 
(CO2), n11t, pw4.w4wG l.'ib6 11wGw4mpJmG bG UJW(1mGw4mu wi.J.u,nl.'inpt,LGb11h 
w11u,w6w6 qwqb(1[!: UJ11 qwqb(1Q ht,uGwljwG 11b11 bG tuwrimu b11411wqG11t, 
2b11ungwJt,G t.'.)>b4u,t, 0Liwi.tn11uwG qn116mu: 

U4uinu,11wGuUJn11u,t,g i.J.Gwuw4w11 G1m1-b11t, w11mwGbu,nu.'iGb11t, hwzi.lw(14[! 
4wu,w11Ltmu t ,wiwumwGt, ,wG11wUJbU1nLJ,JwG pGnq,JwG UJWhUjwGmpJwG 
Gwtuw11w11mp1wG 4nriut,g' f"lmuwuu,wGt, '"lwzGmpJwG ,wl.'iwLhl1 U1(1WUUUJn(1U1WJt,G 
UJ(1npLbuub11t, t,Guuit,uimU1t, uzw4w6 t.'ibpn11w4wG gmgmt.'iGb11h hwt.'iwowiu: 
Ub1-n11t,4wJt, ht,t.'i11mu ou4w6 t wi.tmnunpt,LGh11h wnwGot,G u,buw4Gb11t, 
(pbnGwmw11Gb11 , wi.J.mnpmuGb11. l.'iw1111wu,w11Gb11) t.'it,2t,u u,buw4w11w11 i.J.wqi:1wJt,G 
W(1U1wubu,mt.'i(!, n(1[! l'.izq11mi.J.mu t· 4wtui.J.w6 wi.J.u,nunpt,Luh11t, u,btuut,4w4wu 
i.J.t,l'.iw4t,g, U(1Wug t.'it,2t,u U1W(1t,{lt,g Li puw4Lt,t.'iwJw4wu UjWJOWuGb(1t,g: 

Urumuw4 1.13-mu U1(1ijW6 t wi.J.uinlll(1WUUUjn(1U1t,g l.'ipunln(1Ul W(1U1w6Lln11 
i.J.uwuw4w11 GJmpb11t, 11wuw4[! ,wiwumwGmu: S4.JWLUh(1[! i.J.b11wpb11mt.'i bG ut,wJG 
UJbU1w4wG wi.J.u,nm11wuuUJn11u,t,G, n11t, pwuw4Q 1996p.-t,u 1990p.-t, u4wuil.'iwl.'ip 
4(11'.iwmi.lhL t l.'inlll 2 wGqwu: ,wzi.J.t, 2ti wnGLJ.w6 wuhwu,wljwG oqu,wqn11Mwu 
U1(1WuuUJn(1U1WJt,G ut,2ngGb11t, 11wGw4[!, n11nug i.J.Gwuw4w11 GJmpb(1t, 
w11uiwubu,muub11Q qqwLti bu: Uw u1J1b116mu t n11nzw4t, 11cti.J.w11m1-imGub11 
wi.tu,nm11wuuuin11u,t,g i.J.Gwuw4w11 uimpb(1t, w11u,wGbmmuub11t, quwhwml.'iwG 
hw11gmu: 

Urumuw4 1.13 

Ui.J.mn1J1(1wuuUJn(11J1t, 4nrit.'it,g upGnLn(1U1 w11u,wGbu,i.lw6 i.J.uwuw4w11 
GJmpb11t, 11wuw4[! ,wiwulllwut, ,wG11wUJbU1mJ;1JmGmu 

1990-1996 J:}J,. (U1/U1W(1t,) 

SwnhGbn NOx co CxHv QGriwt.'ibun 
1990 23495 287553 72423 383472 
1991 29882 349394 62402 432678 
1992 11674 187795 29580 229049 
1993 8843 142201 19428 170470 
1994 7857 126418 16875 151148 
1995 9545 171889 23095 204530 
1996 8100 124400 17330 149830 

Pb114.w6 Ul4.JWLUb(1t, ht,uwu LJ.11w 4wnmgi.J.w6 t q11w.'.)>t,4 , n11ml. gnLJg t 
m11i.J.mu wtj_uinm11wuuL4n(1U1t, W(1U1wubuimt.'iGb11t, GLJ.wqt.'iwu t.'it,mmuo 1991 p.-t,g 
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utiuIL. 1996 p.-[1 : 1991 p-tiu. 1990-ti hwubliwlfl , uljwU14.mu t 4.uwuwljwr uJmptrti 

wrlflwublflmliubrti w6' ICiwJwo w4.LflnU1rwuuUJnf1U1ti qmuwrwJtiu 4.wqpti 
lJr6wU1Liwu[1 : '1w lJwUJ4.wo t 1991 p.-tiu wotuwouti o.eutiriti wrlflwublflmliubrti 
ubowguwu hblfl 61841 Lfl-n4., nr[l hw4.wuwljwunrbu pwgwlfl[14.nLLi t hbri.mlj qwq 

oqlflwqnronri. pbnuwlflwr w4.U1nUnptiLubrti pwuwlJti w6n4. (CO-ti LflbuwlJwrwr 
4.wqpwJtiu W[llflWUblflnLU[l Wjf") w4.LflnUnptiLubrti hwuwr ljwqumu t 124,7 q/Lju) : 

urmwublflmliubrti hwrwpbrwlJwu pwror uwlJwrriwlJ t qrwug4.bL 1995 p.-tiu. 
nr[l 4WUJ4.w6 t pbnuwlflwr (qwqwritiqbLWJtiu) L. uwrriwlflwr (Lflw_euti l.t 
6wnwJnri.w4wu) w4.U1nLinptiLubrti 4.wq.etrti qqwlti w4.bLwguwu hblfl: 

cinJmpJmu mubgnri. Libpnritil4wu huwrw4.nrmpJmu Iti LfllllLtiu hwz4.bL 
wrlflw64.wo qwqbrmu UJwrmuwlj4.nri. wJu uJmptrti pwuw4[1, npnu.e 
wnw2wgGmu bu mri.11w4ti 2brungwJtiu t:)>bljlfl: Uqnlflti L. wotuwouti o.eutiriubfl[l Ibu 

hwuwr4.mu lJwrL.nr 2brungwJtiu qwqbr. pwJg 4wrnri. bu upCinLnrlflwJtiu 
.etiutiwljwG UJ[lngbuubrti LitJ2ngn4. Wqf")bL nrnz 2brungwJtJ[i qwqbrti 
PWflWf")flnLPJWU t1rw : UJriUJtiuti wqf")bgmpJmuGb[l[l hWJLfluti b(i nrUJbU WUnLflflW4ti 
nwritiwgtinu wqribgnLpJmuubr: 

ulj. 1.5 .U4.U1nlflrwuuUJnrU1tig pmuw4.nr wrlflwublflmliubrti 

u4.wquwu ritiuwutilJwu =r,-mu 1990-1996 pp . 
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Urumuw4 1.14 

U4.Lnnlf1[1WUUUJnrmtig W[llflWUblf14.WO pmuw4.nr UjnLpbrti 

QWUW4[1 (LflflflW[ltJ) 

£>uJ11w.e . 2r2wu, (uwrq) Swrti 
U[llflWUblflmUubr 

NOx co CxHy 
1 2 3 4 5 

12.brl.twu 1990 8,021 126,237 22 ,892 
12 .4tirn4.w4wu 0,689 12,200 2,186 
Urwrwlflti 2r2wli 0,432 7 ,661 1,428 
1rwqriwuti 2r2wu 0,743 10,255 2,065 
@muwu1wuh 7M . 0,326 5,741 1,019 
P- .brl.twu 1991 8,117 134 ,809 23 ,628 
f2 .4tJrn4.w4w(i 0,654 11 ,231 1,896 
urwrwlflti 2r2wu 0,492 8,363 1,537 
1rwqriwuti 2r2wu 0,640 10,687 1,996 
@muwu1wuh 7n1> . 0,418 5,008 0,871 
12 .brL.wu 1992 4,702 75,518 12,670 
12 .4tirn4.w4wu 0,416 6,602 1,076 
Urwrwmti 2r2wu 0,204 3,158 0,461 
1rwqriwGti zr2wu 0,575 8,858 1,605 
rcJmuwu1wGh 7n9 . 0,456 9,117 1,788 
£> .brl.twu 1993 3,566 59 ,620 8,884 
12.4t,rn4.w4wG 0,287 4,700 0,652 
urwrwlflt, 2r2wu 0, 177 2,797 0,373 
1rwqriwGti 2r2wu 0,261 4,254 0,625 
@muwG1wGh 7f19WU 0, 111 1,783 0,220 
£> .brl.twu 1994 - - -
S2 .'-lwGwonr 0,250 4,190 0,586 
UrwrwLnt, 2r2wu 0, 137 2,160 0,276 
1rwqriwuti 2r2wu 0,218 3,596 0,524 
@muwu1wGh 2n2wu 0,089 1,429 0,177 
S2 .brl.tw(i 1995 4,24 76,292 10,051 
12 .'-lw(iwonr 0,258 4,097 0,562 
UrwrwLnt, 2r2wu 0, 168 2,605 0,327 
1rwqriwuti 2r2wu 0,289 10,8 0,692 
ranulwu1w(ih 7n9w(i 0,099 1,584 0.192 
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QCiriwubGn 

6 

157, 15 
15,075 
9,521 
13,063 
7,086 

166,554 
13,781 
10,392 
13 ,322 
6,297 
92 ,890 
8,094 
3,82 

11,038 
11 ,360 
72,070 
5,640 
3,347 
5,141 
2,114 

-
5,026 
2,563 
4,339 
1,695 

90,583 
4,92 
3, 1 

11,816 
1,875 



1 2 3 4 5 6 
0.t:;pl,w(i 1996 3,37 53,54 7,57 64.48 

Lnnm uwrq 
('-lwGwclnp,ramuwGJwCi) 0,59 9,1 1,26 10,95 

UriwpwU1h uwrq 0,59 9,24 1,23 11,06 

40U1WJQP UW[lq 
(=lnwqriwG) 0,61 9,15 1,29 11 .05 

0 .t:;pL.wG 1997 4,355 71,090 19,101 94,546 

Lnnm uwpq 
(4wuwon11, @ntuwGJwu) 2,656 74,782 1.151 78,589 

UJ1WflWU1h UWflq 0,506 7,688 1,0 9,1 94 

Lmu,wrnr UW(lq 
(=lnwanwCi) 0,595 8,791 1,246 10,682 

1.6.LftpwGr 4>mqhU1titlw1tiG WflU1WubU1ntuubp[! 1WJWUU1WGh 
=!wGrwUJbUlntPJWCi l11WflWO_pnur wl[U1nU1["lwCiuUjnflU1P 

4nriuhg puw4wCi ut11ul[w6 qwq oqu,wqnrotltiu 

:bmqt,u,hl[wJtiCi tG hwowrl[mu wJCi wpu,wGbmmuGt110 . nnnCip wnw2wGmu 
bCi L[wnblli.E111 Wflll1WflflnLPJWG, uzw4uwG. t.pntuwrwuwCi L. UjWhUjwCiuwG 
ctwuwCiwlf 

4wqwJtiG 4.wnbLPI>[! tl.Jnlnqrw4w(i wnmunl[ UjWU14wunu'.i t WllWl{bL 
uwpnq1 zwrcttiiWJt,Ci L[wnbLtif>Gbpp pl[pG L. zwu, gmgwGh2Gbpnl[ qt11wqwGgnu'.i t 
Gwl[pwJtiG L[wnbLtJI?Cibflt°l wL(wG11w4wG U1buw4GtrrG: Cwu, tp411Gbnmu WJ'l 
qnnonCiQ wl[u,nmpwGUUJOfll/lnll'.i qwqwJtiG L[wnbLl11>Cib111l LWJGnrbG CibflflflUWCi 
hpuGw4w(i UjWJt'.iw(i(j t hwG11ruwGmu: OrtiGwl.j, J"IUlWLt°lWJnLU 2whwqn1104nu'.i b(J 
unU1 1,3 LiLG qwqwpwLnuw1rG wlj_u,nunptJtGtr, nro ljwqumu t br!Jrti 
Wl[L11nunphLWJhu UjWflljt°l 8%-Q: =!b11m4 Gwl[pwJt,G qwq[! WL[LnnU1JlWUUUjn(1tnntu 
oqmwqn110L[mu t Ciwli ul111t11LwCi11Cit11mu , 6wUjnGtiw1mu. UUu-mu. Lnr 
S!btwGritiwimu Li zwtn WJL tlJ14pCitpmu: bl[[lnL4w4wCi pw11.wpGb11mt'.i qnJntpJm[i 
mCibCi t'.iw111m11rutr L, tpnri.ngGt11. n11nGgnl[ bpplitljmu b[i utiwJG qwqnl[ wztuwLflnll. 
wl[u,npmuGbri: Unl[npwpwfl Gzmu bu 3 L4pnptbu. nrnGQ Lnt6L[nu'.i bCi 
w4u,mn11wGuL4nJ1U1ntll LtJntuwrtiGbLnl[ wL[wGriwlJwG pbCiqrGG m ritiqbtwJrCi 
4.wnbLllPD qwqwJtiG L[wntLPf>nLl. tubpqbmpljwljwG, ll1Cil!1buwljwu Li tl.Jntnqpwl.jwG: 
Cul.Il flnLUWUU1WGti UqqwJrG Ul.JwritutiwJti tGb11qbtnp4wljw(i 
hblilwqnmmp1muGbrti p(iuu,pu,mu,ti ljnri.utig 4wU1wpl[wo hwzL[wpljGtrti . 
wL[wG11w4wG 4.wnbtllf>D 1tn-P Wf1U1WflflntPJWG q!iGQ 2010 pl[wljwGru lJlt°lur 2-3 
wGqwt'.i pwG4 ut11ul[w6 pOwljwG qwqti qCipg: Pwgti 1111wCipg, wJG ubowgGmu t 
zwrdliill w2tuwtnwG1?ti t11LJw11w4bgmpJmGo 1. 4-1, 8 wGqwu, L[wrrngJ?ti unutritiGc:i' 
2-2,5 wGqwo, 2w11dllill ur2GnpnquwG qwq.QQ 1,5-2 wGqwu: Utri.uL[w6 

*4>mqplilllL[ntpJmG - gGl)bLllntpJntCi 
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qwqnl[ wztuwtnbtllu wqmnti oputiriGbpp w11tnwGbU1muGb11D GL[wqnu'.i tCi 20-
50%-nl[, CO-llGt:f 70%-nl[. pu4 QGrihwGmr pmGwl[npmpJmCio' 45%-ml: 

CtiGmpJmGGb11hg rimru pCiwl.jwG ubri.ul[wo qwqt, UJWJpmGw - Li 
hririthwlj_lllwGqmpJntuQ wl[bLli pwflc'.lfl t. QLUG pbGqpGpGQ u ht11.m4 Gwlj_pwJpG 
qwqpGQ, npmJ.hbu,L. pGwl.jwG qwqh hpuGwljwG pw11w11rwuwuo' ubpwGo. oritig 
pbpli t Li wpU1whnuEti flbL4pmu wrwq Lm6t.J.mu t upGntnrtnnu'.i (ubpwGr 
tutnnLpJnLUQ 0,72 l.jq/u3 t) : 

Lb11Liw1muu qwqwpw[nuwJtiG wl[u,nunptiLGbp[) twJCinpbG oqlilwqnrol[mu 
bG =!WJWUlilWGp =lwGrwUjbtnnLf)JntGmtl, uw4wJu iCiWJWO qwqwJtJG L[wnbLl11?Citpr 
wnwt.lbLnLf>JntGCibppG, lllLlJWL t'.ibpn11ti utrriruwG wrriJmupCitpQ urwGzwGw4 ibG: 
twl.jw(i pb(1ntpJmGCibppg ublj[! t'.ibpwGti ~mqplilp4.w1tiG Wfll/1WUbUlntUGtpti 
wn4wJmp1mGG t {uti qwq, npG octu,L[w6 t m11.11wlJti 2t11ungw1tiG t4>b4lllnt.l) 
qwqwtgt'.iwG ljnULl.lflbunnwJpG ljwJwGCitpt, {Uql44) wztuwU1wCipp ctwuwGwl.j : 
1w1wuuiwGmu qnp6mu t qwqwLguwG uU1wgrnGw11 4nuuirbunrw1tiG 4wJwGGtriti 
gwCig, orwl.JwCi 500 L. 250 LQWL[n11uwG hwuwr. (Uql44-500. uqL44-250). nrnGp 
6wnwJmu bG utiGzu 20 Lf'T\w ub11.t'.i4.w6 pGwl.jwG qwqnl[ pntnr uibuwljp 
w4.tnnunphLGtrti [gwL[nruwCi hwuwr: 

r lllWflpbpmpJmG wt.\tnntlnpp[wJtiG LQWL[npuwG 4wJwCiGbpll (UL4) u hbrim4 
Ciwl[pwJtiG qwqnt.l wqlilnunptiLGbrh qwqwtguwG 4wJwGGbflll (Uql4), npnGp 
hpwl.jwGwgCimu bG 4.w11bll1I>ll UlWhl.llwGuwG Li pw2tuuwG ~mGl.jgpwGtp, U4L44-
br,[) Lrwgmglli uU1wCimu bG L[wnbL1i1?D hmt'.iQwJtiu qwqtig: 4wnbLllflti 
wrwwri11mp1wG, L4whuiwGuwG L, pwztuuwu lilbtuGntnqpwljwG lllJlngbuQ U4L44-
mu QCiflqrl.jmu t hntUQWJp(i qwqh uwppntuQ UbUjwpwumrmu L, qllltJiub11mll , 
qwqti 6GzllwG iw41mt.'iQ, Ci11w ut11umuo uhGt li 25 Lf'TJw, qwqti i nrwgmuo 
tunGwl[nq:iJmGt,g, uU1wCi11wfllll L[wnbLhI>ll lJ.lWhll.lwCimuo wGnp-4mmw4pzGbpmu L. 
Cipw pw2tumuo wtj_tnnunptitGbppG qwqwLgwLlnruwG tnbri.wlJwJwGpGbpll uti2ngnL[: 

CwhwqnpotlwG 
hwGMiwo 

U1W G 
1985 
1990 
1991 
1993 
1995 
1997 
1998 

Urumuwlj 1.15 
StriblJmpimGGbp =lwJwULnwGti U1wpwopnu'.i qnponri 

uqL4Li-b b w b w 

39 

011w4wG 
lgwL[nruwG 

wGw 
500 
500 
250 
250 
250 
250 
250 
2250 

Cwhwqnp6uwG 
hwGoGwo 4w
wGCib 

7 



f 

Url)11LUW4 1.16 

LJbpwGti Gn11liwuip4.wJtiG w11uiwGbu,mliGb11tf 4nuUj11bun11witiG 
4wJwGGbJ1Q 2whwqn11ahLtiu 

UJ1UlWl)J1Wliwu, LJbpwGp WJ1UlWGbuinu:iGb[1[! 
uibriwliwu (ui/uiwrti) 

Ut+L Lili-500 W+Llili-250 

linOUjflbunr,wJt,G Ulbf'lWLiWU I 20 10 
LmliUjpbunr,wJtiG uibriwliwu 11 20 0,6 
'.)npwgliwG uibriwowu 4,6 1,8 
Limuiwl.jliwG uibriwowu 3,8 1,4 

411LiUjf1bUn[lwJtiG WflUlWl')flWliwu I 8,5 4, 1 
LinliUjpbunrwJt,G WflUlWl')flwliwu II 8,5 4, 1 
UJmGwl.jubr 7,5 4, 1 

~Ult,l 1, 14 1, 14 
Qwqt, oG11mGmli 2,3 2,3 

QG11wubu[l 76,34 2834 

1.17 Wrl)muwl.jmu G24.wa bG Gnr,owu,p4.wit,u :pmqt,uit,4.wJtiG 
wr,uiwGbuimuGbpQ, pGwl.jwG ubrilit.lwo qwqQ nr,Ujbu 2wr,dtill1 4.wnbtti2 
oqu,wqnpahLtiu 1990-1997 pp. =!wJwuuiwuti =iwur,wUjbuimpJmumli, t,GlLllbu GwL. 
pGwl.jwG qwqp L. ul.ljwnliwu unpliwuit,4.wJtiG 2wGw4mp1mGo: 

Url)nLUWl.j 1.17 
LJbpwGti '.pmqt,uip4.w1t,G wruiwGbuimliGbpQ L. qwqp uL4wnliwG 

unnliwuihuw1hG gwuwlm =!=!-mo 1990-1997pp. 

LJbpwuti (CH4) Ullf1LiWUlP4.WJtiG 
Qwqp UL4WrlUWU 

swrtiuhro 
wruiwubuimuGt:.110. ui/uiwrti 

Gnrliwuitil.J.wJt,G QWUW4Q, 
ui/uiwnh 

1990 152,68 13140 
1991 181 ,02 16425 
1992 181,02 16425 
1993 209,36 19710 
1994 237,7 22995 
1995 237,7 22995 
1996 237,7 22995 
1997 266,04 26280 
1998 294 ,38 -
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1.18 Wf'lJmuw4mli pbr,4.wo bG ubpwGti tirwl.JwG ."t>mqt,uitit.lwJt,G 

111puiwGbuimuubr,t, hw24.wr,4ti wr111mG£Gbr,Q , nr,o 4wuiwrt.lht t hw24.ti wnGbLn4. 
qlllqp Gnpliwuip4.w1tiu Wf1UlWGbuimliubf1Q L. Gpw UUjWrlLiWG t,pw4wG OWl{WLGhpQ 

I !)90-1997 pp . 1WJWUUlWGti =!wGpwUjbUlnLPJWU UlWflWOJ?nLLi : 
Urumuwlj 1.18 

UbpwGt, :pmqpuitiLlwitiG t,r,wljwu wr,uiwGbuimliGbr,Q L. uL4wn4.wo qwqti 
wGw =i=i-mo 1990-97 

Swpti 

1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

UbpwGti tiriw4wG 
wruiwGbuimliGbr,Q. 

u,/uiwnh 
1,72 
1,69 
15,0 
18,3 
30 ,6 
43,85 
69,55 
79,44 

UL4wn4.wa qwqti 
tj,wuuiwgti £WGW4Q, 

u,/u,w 

147,7 
153,6 
1364 
1729 

2959,5 
4242 
6728 
7848 

Url)11LUW4 1.18-mli pbr,4.wo Ull{JWLGbr,ti ht,liwG l{flW ljwnmgtlhl t libpwGt, 
lUflUlWUbUlmliGbrti tj,ntf,ntuow(i qpw:\>tilJo 1WJWUUlWLit, Wl{UlnUlf1WGUL41lf1UlllLLi 

1990-1997 pp .: 
ULllW11l{llf'l qwqt, gwGwl.jp GtlwqliwG lipu,mli[l 1992 p. pwgwu,r,4.mli t 

l1wiwGti Gnr,liwl wztuwuiwGJ?ti hwliwr, qwqwtunrintlwlJGbr,mli nl pwtlwrwri 
oG zliwlip, liwuw4.wG11 MnwG[l: Qr,w'.pt,I.JG wr,uiwhwJuimli t libpwGti 

lUJ1UlWUGUlntLiGbr,ti w6ti otiuimli : 
ubrl.Jwimuu =!wJwuuiwGG octuii.twa t pwi.tw4wGwlwtj, hqnr,mpJmGGbrntl 

Lul{U1nU1f1WGUUjllf1Ul[l hbrimlJ Gw4.pwJtiG qwqnt.l t9Wtlnribtm hwowr: '1pwu£ bp4m 
,uGzwrd L. 9 2wr,ctw4wG Wl{UllllQWl{npliwG 4WJWUUGJ1 bG' JlllflWQWGlJlllJ1[! 600-Lg ,
OJ1 hqnpmpJwlip : ubJ1\.jWJlllLiU u,Guibuw4wG wGGL4WU1W4whwpLiWflllLPJWG 
L4WU16wr1n4. (1 t hbriml~ Gwi.tpwJpG qwqp wpdbQ[l hwliwr,Jw hw4.wuwr, t 1 L 
pbuqtJGti wrctbJ?tiG) w4.uinuir,wuul.ljnf1U1Q hbrimlJ Gw4.pwJtiG qwqn4. lP L9wtlnrtlmli : 

=!bnwGl.jwr,wJtiGo hwurwu.ibuimpJwG hwowr hwliwr,L.Jmli t owr11wuiwr 
w4.uinuipwuuL4npuiti t9wt.lnrmlio hbrimlJ Gw4.pwJt,G qwqntl, pu4 
pbnGwuiwrwJt,Grf ubriui.twa pGwljwG qwqn4.: '1w ljpbflti oquiwqnr,04.nri pbGqtiGti 
OWl{WtGbrti tj,nJ?flWQUWUQ hwGpwL4bUlnLPJllLUnLU l.,. 2f12W4W ut,2w4WJfl ubpwGt, 

WflUlWGbuimliubflti Gi.twqbgliwGQ: 
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90 ~------------------.--9000 
80 8000 
70 7000 
60 6000 
50 5000 
40 4000 
30 3000 
20 2000 
10 1000 
0 O 

1990 199 1 1992 1993 1994 1995 1996 1997 Su1pl1Gbp[1 

1Ju1juut.ju1b qn,qr 
~lllUllllJ[l (1p / tj11u11rl 

C===:J Ubr,1111u!1 ribuq 1uplJ1111ublJlmuu bp[l ( lJli lJltupr) 

L4 .1.6.Ubpwut, :Pmqt,l!lt,4.w1t,u nbwL WJ1l!1wubl!1nu'.iubpt, L,. 6wtuu4.w6 qwqt, 
f>Wuw4t, Lj,mfmtuliwu qrw:Pti4D 11-mli, 1990-97 pp. 

qLmtu 2. ramuu'-lnr Lamrat:;rr UQ"lb8nt@3ntLc 
uur~ntorquurQUr'-lru 

Upunlnf1l!IP w11.l!lntnmu1J 4.uwuw4wr wq11bgmp1mu t qnromli Liwr11m t. 
2r2w4w Lit,2w4.w1rti 4.rw: Oflti W11.l11ntnLLit,g wnw2wgw6 uJmpw4wu 4.uwuQ 
pw4.w4wu Lib6 t : 

Qwrqwgwo br4rubrmli w4.uinLinpt,LwJt,u zwrdt,j_ubrt, wrl11w6w6 qwqbrt, 
pmuw4.nr GJntpbrn4. LipunLnrtnt, w11.tnnl!lmli1J qqwLti t: 

Cul!1 OflWJt,u w4.wqwut, flbl.4Wf1l11wlibul!1t, qGwhwl!1w4wuubrt, , Lim 
3n[1.QnLU lnf1WUUl.4n[1U1WJt,G Lit,2ngGbrt, zwrdt,j_GbrlJ LipGnLnf1l!1 bG Wf1l!1WUbl!1mLi 
95,8% wotuw6Gt, o.Qut,11. 49 ,5% wotuw2rwot,Gubr, 17.4% wqnl11t, of>utiflubr L,. 

5,2% 66Lipt, bfl40f>utiflubr : @muw4.nr uimpbrt, pw11.w11rmp1mu1J Lit, 2wr2 tunznr 
f>Wl'\W.Qubrmli qqwLtinrbG qbrwqwugmli t uwhLiwGwJt,G pmnwuirbLl'l 
Lib6mpJmGQ : 

011t, w11.l!1nl!1Liwu ht,Liuw4wu w11.p1mr1J ubr4wJmLiu hwliwr4.mli bu 
4Wf1PJnLf1WU1nf1WJt,G zwrdt,j_Gb[l[!: Uw4WJU fll'lqbLWJt,G zwrdt,j_Gbrt, 
wrLI1wubtnmLiubrQ unLJGt.4bu qqwlti 4.tnwuq bu ubrl.JwJwgGmLi : ~t,qbLWJt,G 
l!1JlWGut.4nf1U1t, 4wli t,u.Quwzwrd uwr.Qw4.nrmLiGbrt, uwhLiwGwLj,wlj 
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tnwrwompJmuGbrmLi (hwG.Qbfl, hwG12whnrbr L,. wJLG) 4butnJ1nGwg4.bLm flbl.412mli 
fl!iqbLGbflQ 4wrn11. bu flWnGwL pmuw4.nr u1nq:ibrn4. oflti w11.tnnl!1Liwu ht,LiGwljwu 
w11.pJnLJ1Q: UGhrwdbztn t hwz4.t, wnubL Gwl,. w4.tnnLinpt,LWJt,G Lnf1wuuL4n[1tnt, 
11t,qbLwguwu ut,u,mLiQ: 

ramuw4.nJ1 GJmpbrn4. LipGnLnritnt, w11.tnntnliwu flbli l.4WJJ2Wf1Q zwrdwnt,p 
hwGfltiuwgwi.l wug4wgGbLnL hbtnwqntnmpJmuubr m11.11.4.w6 l11f1wuut.4nri111wJt,u 
tubrqb111t,4 111b11.w4w1wu12ubrt, pmGw4.nrLiwu u4.wqbgLiwGQ: 

Uztuwl!1wu11ubru t,riwqnro4.mli bu brljm ht,Liuwljwu m11.11.mpJmuub11n4.· 
LUC-t, pmuw4.nrliwu u4.wqbgmli t., wn u,buwljt, Elil pmuw4.nr l!1f1WGut.4nf1111wJt,u 
tubrqbu,t,4 u,b11.wLiw1wu11ubrti uu,b11.6mli : n111.4bu G4.wq pmuw4.nr zwrd!itGbr 
mumliuwut,r4.mli bG qwqwu,mript,uwJt,u zwrdt,j_GbrQ, wrtnw2t,G wJrLiwu 
zwrdt,j_ubf1Q (UptirLtiuqt, zwrdlitD, znqbzwrdt,w) . w4mLimuwLnnJ1w1t,u 
LiWf1Lnljngubrn4. tLblJu,riwLinpt,Lubf1Q, unr 4.wnbLt,2w1t,u tnwrrbrn4. 
tnb11.w4wJwG.QUbf1Q, hbLt,ni}npt,Lubf1Q l,. WJLG: 

quwhwtnbLn4. 4.brnht,zJwL 2brLiwJt,G L,. tLbl.JtnrwlJwu zwrctt,j_Gbrt, 
oq.l!lwq.nrMwG hbnwGl.JwrubrQ· tP LiwrbLti unnwGwl wJG Lib6 hw2n11.mp1mGGbf11J, 
nrnu2 obn.Q bu pbf14.bL 4wrp1mriwu,nrw1t,G L,. flliqbLwJt,G zwpdt,j_Gbrt, 
pmGw4.nrLiwG G4.wqbguwG m11.11.mpJwLip : 

'-lbr2tiG u,writ,ubrt,G wt'.ibL t hb111w2rf>rmpJmGQ nnu,nriwLitungwJt,u 
zwrdt,j_Gbrt, G4wu,Liwlip : ~JlWUI1 Wf1ll1WUbUlnLLi bG W4,bLti f>lil wqn111t, 02ut,[1: Ut, 
zwr11 bf1ljJ10brmLi (6wL4nOt,w, qbrLiwGt,w, UUL L,. WJLG) Lib6 wztuw111wG2ubr bu 
u,wrtlmli w111 zwrcttitGbpQ w4.tnnunpt,LGbrmLi oq.tnwqnr6t.Lm hwuwp: 

UJOmwLibGwJGt,4., 4.b[1qbl!1GJw l!1f1WUUt.4n[1l!1t, hwliwr ht,LiGwljwG 
tGbrq.b111t,4 l!1b11.W4WJWUQQ zwrmOw4mi} t LiOWL LitungwJt,G LUC-[! : UJfl 
t.4wU16wnn4. unl!1 wL4wqwJmLi LipunLnJllflli w11.l!1nl!1LiwG ht,LiOwljwG twljwG 
Lj,nl.j,ntumpJWOQ 4wf1bLl'l t hwuGbL Lit,wJG LUC-t,g pmuw4.nrLiwG u4.wqbguwlip : 

SrwGut.4npl11t, pmnG qwrqwgLiwO hbu, LUC-t,g pmGw4.nruwO G4.wqbgmu1J 
flWnGmLi t W4_bLti h[1WU1WL4: f1wgt,nuWL m11.t,Gbrt, [!UIJlflnLPJnLU[! t,Gj_L4bU Libr 
br4rmli, wJGt.4bu tL wriu,wuwhuwOmLi i}b6wuwuwlip ljwtu4.w6 t WJfl m11.11mp1wup 
4Wl11Wf14_WO hbu,wqnl!lmpJmGubpt, 4.b[1LnL6mpJmGt,g L,. [!UflhWG[lwgmLit,g: 

2.2. '-lOwuwljwr pmOw4.nr WJll11W0bu,mLiGbrt, w11.p1mrGbf1Q 

ruj_L4bu hwJl!lut, t . ubr2tiu wJrLiwu zwrctt,j_mli pmGwt.J.nr u1mpbf1Q 
qnJwumLi bu 4.wnbLti2t, pbf1WJf1mlit,g : 1b11.m4 4.wnbLli2D, nru oq.l!lwq.nrotlmu t 
ubr2t,G wJrLiwu zwrdt,j_ubrt, hwliwr . L4wrmuw4mli t pw4.w4wG Libo pt.J.nt.l 
l!1Wf1flbf1 L,. CH-t, nj_ Lib6 2wuw4mp1mG: 

UpunLnf1l11Q l.4Wf1muwljmli t 78,02% wqnu, , 20,99% ppt.J.w6t,G , 0,04% CO2 L,. 

0,04% wn t,ubriu, qwqbr: 
r'flbWLW4WU WJ[lLiwG flbl.4.QnLLi Wf1l!1W64.n11 qwqb[l[! t.4bU12 t 4wqu4.w6 

LtiubG N2, CO2, H20-t,g , PWJQ tirwljwu WJ[1Liwlip q.nJwumu b(j WJL l!1Wflf1bf1' 
pmGw4.nr G1mpb11 : Lbrn~t,u w1rLiwG w4.l!1nunpt,Lw1t,u zwrctt,j_Gbrt,g wrtnw6t.J.n11. 
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qwqb[lt, ljwqli[l pw114wgw6 t unu, .280 U1Wf1f1t,g , npnGQ [lUU1 Qt,Lit,wljwG 

hwU1ljnLJ:JJmGGbpt, l, ljbGunLnpuit, L(pw t,pbGg wq11bgmJ:JJWli pwdwGL(mu bu nt 

J:JnLliwL(npGbpt, (N2. 0 2, CO2. H20 , H2) l, J:)mliwL(npGbpt, (CO, NOx, CxHy , S02, 
H2S wu1bht,11libp , ump) l, WJLG (6] : 

2 .1 Gljwpmu libpljwJwgL(wo bu J:)mliwL(np wruiwlibU1muGbnt, ht,uliwljwli 

w11pJmnlibf1[1 wL(uinunpt,Lmu· uljuwo L(wnbLtiflti L9WL(npmut,g L(wnbLtiflti PWfl l, 

Llbr2wgpw6 zwrdt, t mu L(wnbLtiflti 2bpLiwJt,li tlibpqt,wli ubtuwlit,ljwljwG tubnqt,wit, 
L(bnwLt,ntumunL(: 

/ 

<lu1nl1 1_111Ll,1111.p j1 
,._qnpq1,, t1fibp (C, M~) 

r-- l.J Ul ~i!.III I Jl l.lllll llp 

I 
I 

_,,,···· 
i 

1/ .-
~ t:· · .. · · 

----. , 0 L111 111q1,p111.1rr. 
\ ; ~wp(C, 11,J 
\ . 
l ; 

\ / ·, .• : /., 
\ i .... 

b -, -- ... ----------..... ••• I 

tmq1tnlJ11111.11,n qLUqt,11 I 

/ 
I 

l'.p u,u1it1l10t1 qwqt,i1 (CO,C, l·I,,N0,,11mp ) -J 

lilj . 2.1. UL(uinunpt,Lmli L(liwuwljwp J:)mliwL(np wpuiwlibuimulibpt, w11pJmplibpt, 

utubuwG 

PbpbliQ J:JmliwL(nr wpuiwGbuimulinpt, w11pJmnGbnt, hwuwnnU1 
U4Wf1WQf1nLJ:)JnLU(l : 

t.!wnb1hph qn1n02hlib[l (CxHy). wnw2t,G w11pJnLf1[1 hwu11t,uwumu bli 

L(wnbLtiflti qnLnnzwgmulibp[l , npnlip wpuiwlibU1L(nLLi bli UJ:JlinLnf1U1 L(wnbLtiEwJt,li 

pwQt,g, 2wrdt,tlibnt, uliuwli hwuwljwpqt,g (tun11nL(w4wzwrbpt,g, 

ut,wgmJ:)Jmlilibpt,g l, WJLli): qnLnrzt,libp(l pw114wgw6 bli L(wnbLt,Qt, uiwppbn 
ljwqlimJ:JJntu mubgn11 wotuw2rwot,uubpt,g (15-20%): 

LiwppJmpwU1npwJt,li zwrdtitlibpt, hbU1 hwubuwuiwo 11t,qbLwJt,u 

zwpdt, t ubp[l Wf1U1w(ibu,nu1 b[i wL(bLti flti t flWUWljnLJ:JJWUp L(wnbLtiflWJt,u 
QnLnrzt,ubp wnwL(bL uwomgt,lj L(wnbLt,Qt, . wlihwubLiwU1 pwpop 6li zuwli l, 
hbpubuit,lj hwuwljwnq mlibuwLm Ujwui6wnnL( (6] : 

UJliUjt,ut, w11uinuiuwli w11pJmpGbf1[1 , tiu t l.ljt,ut,Q bu wL(uinunpt,Llibpmu 
oquiwqnp6L(n11 uiwppbfl hb11m4libpt, hnuw4npmUU1[1 , hwuiljwUjbu flUWJntrJ.bpt, 

hnuwljnpmuu,[l l, qnLnrzwgmu[l . umJliUjbu uuiumu bli L(wnbLtiflwJt,G qnLnrzt,ubpt, 
tuupt, ub2: 

4Wnuibnw1hu qwqbrr. t,pbugt,g ubnljwJwgumu bu L(wnbLhflh winuwli 
qwqbnt, tuwnlimr11. npnlip WJflUwli tugt,g utungwo11brt, pwgwljlibpt,g wliglimu bli 

ljwrMbp , l. im11t, QnLnrzt,ubn[l . npnlifl qnJwlimu bli ljwpuibpmu, t,ulj hbU1n 
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wliglimu bu 211 2w 4w ut,2wL(ww Llj .2 .2-mu gnLJg t U1pL(w6 WJf'l libpJ:JwLt,wliguwG 

utubuwli : 

l fl 1:11 ;1 1u••11t,;11 
I 

\ 
I . 
\ 

------ UJ/H1111 1i 
Jt ll ll!J 

'1t,qbLlibpt, unu, 4wpU1bf1WJt,li qwqbpt, QWliWL{[l wL(bLt, Er ! t. flWU 

ljwnpJnLpwuinnwJt,li 2wpdt,tubpmu : Upuiw6L(n11 qwqbpt, tuwnlimpfl(l mdbrJ. 

qpqnmu t uwr11m zli t wnwljwli hwuwljwpqt, LnflOWJ:JWrJ.WUJ:l[l [6] : 

Unuiwoynn q.wqbn (CO . CxHy . NOx. umn l, w11li). t,pbligt,g libnljwJwglimu 

t nt LntiL( winuwli wL(bL9mljwJt,li 011t, Lt uiwppbp ut,ljrntuwnlimpf'llibpt, qwqwuuwli 

u,wppbpp tuwnlimp 11 (t,li t l.ljbu qwqwliuwli. wJliL4bu tL hb11m4 l, L4t,li11 uwulit,ljlibpp 

UlbUQnL(): 

UrJ.JnLUwlj 2. 1 

t.!liwuwljwn J:JnLliwL(np wpuiwlibuimulibpt, WflpJmplibp(l 

I- Cwpdt, t libflti 
I 

PWrJ.Wf'lflW U[1U1W6L(n11 4W[1Ulbf1WJt,li 
uibuw uwub b ' O/o 

4Wf1pJmpwuin- co 95 5 0 

f1WJt,li 
'1t,qbLWJt,li co 98 2 0 

4Wf1pjntf1WU1n- CxHy 55 5 40 

f1WJt,[i 

'1t,qbLWJt,li CxHy 90 2 8 

NOx 98 2 0 

NOx 98 2 0 
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<Dnri6wriwriw4wu LnL[JWLDbrit,g uiwriq4.mu t, nri 1 4q 11t,qbLWJt,O 4.wnbLt,Qt, 
wJrit.'iwO dwt.'iwuw4 wnw2wumu bu 80-100 q 1:>mDw4.nri pw11w11riwuwubri ' 20 q CO, 
20-40 q NOx, 4-10 q CxHy, 10-30 q S02, 3-5 q UnLfl, 0,8-1,0 q WL1lbht,11ubp: Ub4 
4q pbuqt,Ot, WJflUWU dwt.'iwuw4 wnw2wumu b[i 300-310 q LnW[1pbf1 pm[iwt1_nri 
pw11w11riwuwubri· 225 q CO. 55 q NOx, 20q CxHy, 1,5-2 ,0 q S02. 1,0-1 ,5 q ump , 
0,8-1,0 q WL1lbht,110b[1 : 

U[lLnWOl{n'l 
qwqbpt, 4wqt.'iQ 

N2 
02 

H20 
CO2 
co 
NOx 
CxHy 

RxCHO (WL!lbht,11) 
S02 

Umri (q/t.'i 3
) 

Pbuq(w)uit,ribu 

74-77 
0,3-0,8 
3,0-5,5 

5,0-12,0 
0,1-10,0 
0,1-0,5 
0,2-3,0 
0,0-0,2 

0,0-0,002 
0,04 

ut,ol1., 0.02 

U'l)nLUWlj 2.2 

owun1:>m1:>1mu 
wn. 

76-78 nl 1:>mOw4.np 
2,0-18,0 nl 1:>mOw4.np 
0,5-4,0 nl pmuw4.n11 
1,0-10,0 nl pmuw4.np 
0,01-0,5 pmuwt1_nri 
0,001-0.4 1:>mOw4.np 
0,009-0,5 pm[iw4.np 
0,01 -0,09 pmuwt.J.nri 
0,0-0,03 pmuw4.np 
0,01-1 ,1 1:>mOwt.J.nri 

ut,ol1., 0.01 4wugbrinqb[i 

"wt.'ibUWLnbLnt.l. pbplj_wo W'lJnLUWLjubrit, LnL[JWLUb[1Q 4Wf1bLti t hw[iqbL 
hbLnl,JWL bqpw4wgmpJWU. Ljwpp]nLflWLnn[lWJt,U zwrictt,l[i WflLnWUbLnnLU t 
t.'inLnw4.nriwuibu 7 wuqwu wt.J.bLti CO L, 3 wuqwu wt.J.btti wt11bht,11. 11t,qbLQ 10-15 
wuqwt.'i wt1_btti S02: 

Ut,Olt., 4.bri2b11u hwuwri4.mt.'i tri, np 4wppJmpwLnn11w1t,O zwrictt,lubpQ wt1_btti 
1:>mDwt.J.nri bu. QwD 11t,qbtw1t,DQ, pwJg w111 zwrictt,lubpt, 4wugbrinqbump1wu 
WULnt,6w[it, hwpgQ t.'i[imt.'i t 4.t,ISbLti [6]: 
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U'l)nLUW4 2.3 

U4.Lnnt.'inpt,tw1t,D zwpdt,lubri'19 Wf1Lnw64.n11 qwqbrimu hpuCiw4wu 
4.Ciwuwljwri Ci1m1:>brit, ut,2t,O uiw11muw4mp1mDQ 

'-luwuwljwp '1hqb1Dbn PbuQhLIWI ,o :,wndhiGbn 

pWl'J.Wllf1WUWUb[1 % QULn % QULn l:)nL- % [!ULn % [!ULn pm-

qwGq4.w6t, Gw4.npmpJWU qwuq4.wot, Ow4.npmpJw[i 

(CO)* (CO)* 

CO2 98,6 10,2 96,6 5,8 

co 0.4 9,6 2,6 38,7 

0,3 ' 12, 1 
NOx 0.4 21 , 1 

CxHy 0,2 0, 1 0.4 0, 1 

RxCHO 0,05 I 0,8 0,002 0,2 

(WL1lbht,11ubp) 
0,008 0,2 

"lt,011 uwuGt,4ubri 0,1 16,0 

S02 0,3 42,2 0,02 2.7 

4W\l1Wf1 - - 0,003 41,2 

*"wzt1.writ.it.J.mt.'i t owt.J.wLwJt,0 gnLgwut,zubrit, pnLuwt1_nri wq11bgmp1wG 

wuLnp6wut,g bLGbLnt1.: 
% 

co CxHy 

4wppJntpLutpn- D 
plUJt,U 

NOx 

ulj.2.3. @m[iw4.nf1 pWl'J.WllflWUWUbflti W[1UlWUbUlnLUQ QUUl zwrictt,lubrit, 

U1buw4t, [6) 
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2.4 wrumuwl.Jmu pbrLJ.wo bu LJ.uwuwl.Jwr_ wruiwubuimuubrt, uiLLJWLubr[! 
l.JwtuLJ.wo w4.u,nunpt,LWJPU zwrctrlubrr uibuwl.Jrg: 

Urumuwl.J 2.4 

Lif]UlWOlJ.n'l. qwqb[lnLu 4uwuw4wr WflUlWubu,muubflp QWuwl.Jp 
l.JwtuLJ.wompJnLU[! WJpuw[i Uj[lngbup u,buwl.Jpg 

@muwLJ.nr uiwrrbrr 
Gwrcttitr uibuwl.J[! wnuiwubuimuubnn (o/4uui .ctl 

co CxHv NOx 

~wrl.Jwrwwl.Jwu pngwL[wnuwup zwrctrl 38,1 2,72 21 ,8 

(4WflPJnLflWUlnf1 .) 
libr.12rO pngwLJ.wnuwup zwrctrl (mri.r'l 4,9 3,0 11,7 
ubrgwJl.nmunLJ. 11tJqbL) 
libr.12ru pngw4wnuwup zwrctrt (11tiqbL 2,3 0,27 7,9 

uwtuwtugnL.J.) 

2.3 . Y.uWUWl.JWfl pmuwLJ.nfl WflUlWubu,muubpp punLpW(lpfl[! l.,, 
11rwug wq11bgmp1mu[! uwr11m orqwupqup LJ.rw 

<-tuwuw4wr pmuwLJ.nr wruiwubuimuubfl[! Lrunul bu 4wunuw4wrq4.wo L. nl 
l.Jwunuwl.JwrqL.J.wo: '1[1WuQ UWf1'1nL orqwuj,qup 4.flW wq11mu bu UlWflPbfl OL.brnL.J.: 
'-1.uwuwl.Jwr pmuwLJ.nr wruiwubuimuubru bu co, NOx, CxHy, RxCHO, S02, 
umro. omtuo: 

Uotuwouh opuhn (CO}. wuqnLJu l.,, wnwug hnu,p qwq t. W4.GLP pbpl.,, t, QWu 
011[! : ClnJwumu t utungp uwl.JbrL.mJptiu l.,, (lLWut, UjWUlbflpu, nruibri. purnbuurLJ. 
zbfllnP 2bruwhbnwguwu, LJ.wnbLti.Pr 4.wu, Ltinzrwguwu L. CO2-[! , pwror 
2bruwuU1t,6wut, U1W4, CO-t, l.,, 02-r 11runguwu UjWU16wnn4 wl.JuirLJ.wgmu tr 
4WU1Wf14.nLU: 

'1t,qbLli wztuwuiwu.12t, ctwuwuw4 CO-ti pwri.w11rmpJmuo wuuzwu t (0, 1-0,2 
%), 4wrpJmpwuinrwiru zwrctrtubrt, CO-u wnw2wumu t UJWflWUJ oupwg.12t, 
nbctpumu L. Ltin_pp pbnu4.wompJmuubrt, ctwuwuw4 hwuumu t 5-8 % zwrctrtr 
hwruuiwg4.wo tuwnump11ntl wztuwuibtm hbuiL.wu.12n4: '1w pwgwuip4.mu t 
urwun4., nr tuwnumr11wqnJwguwu 4.wu, UJWJLiwuubpmu WUJwhmNmu t pnu4uwu 
L. wiruwu hwuwr qnLnrzwgLJ.nri. LinLbl.JmLubpt, UJWhwu2LJ.nfl _pwuwl.J[! : 
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lJ] 1m~1 -·-····· 

_ ~IHJfltl ll lj 
lulu t:ti111 pq 

l,4. 2.4. Uotuwout, o.12ut,rit, qnJwguwu qnu,m utubuwu : 

Uotuwout, o.12utiriti brLiwrwuiL. wq11bgmp1muo umw2wgumu t uwrrim 
CibpLJ.wit,u hwuw4wpqt, tuwtuuimu. ClLtuwgw4., h1mo4wompJmu, 
11.Jztuwuimuwl.JmpJwu 4nrmuui : '1w uibri.t, t mubumu wJu UJWU16wnn4., nr CO-G 
LtinLtintumu t wriwu pwflwrirmpJmu[! L. GLJ.wqbgumu hbunqlnpt,ut, qnJwgmu[!, 
tuwuqwpmu t orqwut,quo ppLJ.woum[ hwqbgGbLnt. UJJlngbut,G: Gwrc:tt,tubrrg 

f 
Wf1U1Wubu,4.wo CO-t, UjWf1ntuw4mpJmu[! zwrctPtP UjWf)Wllj [!upwgQnLU 
PnLJLWUlf)nul t ut,ull.,, 0,002 %: 

0 ,06 ~.__;~__:._...:...__..:__;..~_;._---,-----------1 

lfwh 0 ,041---~~__.._~_.__..__,____,_c--______ -1 

0, 02 ~c--+-°"~~--+-~,--t----t---s 

0,01 ,-..---+-'---+---~+---~ 
0,006 \=:=t:=:$:'.t:I:~ls:~s;:====~~~~;:=l 
0,004 ~q 

0,002 
, J I I 

Uqq~gmJJn~Gb ~}1 
iqwg~~~u \ \ 
., 4 6 8 IO 15 20 
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Uqnl!lh opuhnGbp (NOx). Wf1l!lW04.n11 (lWqbr,t,g wubGwpmGwt.J.npG bG: N2 
(wqnui)-[! Gn[1UWL UjWJUWGGbpmu t,Gbr,ui (lWq t. t,ui., PWf10(1 2bf1UWUL!lti6wGti U1W4 
w4LJ1t,4.npbG i.tintuwq11mu t pp4.w0Gti hbm: 

Uqnmt, O.Qut,11Gbr,ti wrmwGbmmuGbpt, .QwGwl.jQ 4wt1.utwo t t'it,2w4.wJrll 
2bruwuU1t,6wGt,g: rGrnwG zwrdt,m owGrwpbnGt.J.w6 t. wJG.QwG w1rt'iwG tugmu 
2br,uwuU1t,6wGo pwror t l.. hwuwu.iwmwutuwGwpwr ub6 t wqmnt, o.Qut,11Gbpt, 
wpl!lwGbl!lmuu : 

Opt,Gwl.j 2b11uwuU1t,l'.iwut, 2230-t,g 2430°c pwrorwguwG hbl!l nbwl.jgt,wJt, 
wpw(lmpJmGo w6mu t 2, 6 wG(lwu, tiuti 2230-2030°C 2bruwuLJ1t,6wGt, ctwuwGw4 
t,2Gmu t 8 WU(lWU: 

'1pwGt,g pwgt,, wJruwG tugmu 2bruwulJlt,l'.iwGo ubo uwuwup i.,wtu4.w6 t 
4.wnhL'1.P'1 tuwnGmrriti pwriw11rmp1mGt,g: Qwi.pt,g wt.J.bLli Wrtf?WlilWgwo 4wu 
hwpuU1wgwo tuwnGnt[11')1}, wJpLl.bLmL wG2wmmu t .PliL 2wGw4mp1wup 
2t:.rump1mG, wJrt'iwG L4rngbuQ 11wG11wri.mu t. m11bl.jg4.mu 2brumpJwG ubo 
4n(1Ulfln4., WJUt,G.QCi ' GuwCi UjWJUWCiGbrmu UJ(1lJlUJUGLJ14.mti t !?lit .QWCiw4mpJwt'ip 
NOx, i,ui., wplflwGbmmuGbrD w6mu bG, bpp tuwnGmr11t, pw11w1111mp1mGo t'inl!l t 
CiwtuwU1bu4.w6t,Ci (1 4<t t.J.wnbLWGJmpW 15 Li<t 011): '1tiqbLWJt,G zwrdllLGbr'1 
hwuwr NOx-t, pwri.wrirmpJmGI} 4wfu4.w6 t 4.wnbLwGJmpt, GbpgwJmdwG 
[jwGtuwt.J.wnuwG wG4JmGt,g t.. 4.wnbLWUJntpt, pnG4t'iwCi hWUjWl'J.UWG 
dwuwCiw4wuti2ngtig: '-l.wnbLll.P'1 Gbr,gwJlfltiwCi 4wGtuwt.J.wnuwCi wG41wG 
ubowgt'iwup bp4wrmu t pnG4uwG hwU1w11uwG dwuwCiw41}, pwrbLwtltlmti 
4.wnbLt,.Qwo11w1t,G tuwnGmr,11'1 hwuwubnmpJntGQ, 4.wntntiflti ubo QwGwl.j t 
qnLnrztiwGmu, wiruwG 2bruwulnt,l'.iwGu 4lflr,m4 (3 wG<twti) wl'.imu t. w1ut,Ci.QG' 
w6mu t NOx-ti flWGwlm: 

Pwgt, 11rwui,g, 4.wnbL'1I?ti GbpgwJlfluwG l.jwGtuwtlwnuwG wG41wG 
i.tinerwgtiwup, LiwribLti t G4.wqbgGbL wqmnt, 0Qut,11Gbrt, wr,mwCibU1mi.lGbro. 
uw4w1G pw4w4wGt,G 4_WlflWGntu bG l,UC-br,t, hqn[lnLJ:IJWU gmgwGt,2Gbr,o : 

l'.T 

i 
'P1j·"" 

l,[j .2.6. UJruwG Uj[lngbut, qwp(lwgmu!} 11t,qbLml'i : <p;-4.wnbLt1fl'1 
GbpgwJlfluwG 4wGtuw4wnuwCi wCi4JmG, 1-2 pnCi4uwCi hwuiw11uwCi wGLumG, 
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2-wJptlwG lllrngbut, u4t,qpQ, 2-3 wrw<t WJflnLU, P-l'.iGznu.l, T-2bruwumt,6wG, (fJ
0

-

oG4w6l.. LhUbnt, UjlJll/lUWCi wGl.jJmG: 
Uqnlflt, oput,11GbpQ <trqnmu bG uw1111m wrnt, l.. J?Pti Lnrowpw11wGpGbf1Q, 

pwJ.QWJntll pnflbf1[!: CGj_wnw[jwG mr)t,Gbpmu wqnlflt, OJ?uti11Gbp[!, i.tintuwq11bLml 
/unGw4mpJwG hblfl, wnw2wgGmu bG wqnLJ1wl.jwG J:IPmGbr, : Uqnmt, o.Qut,11Gb[1[1 
Gwl.. UUjWULJlnLU bG upGnLl1fllJlnLU oqnGwJt,G 2brU1t, QWJ!?WJUWU[): 

l:!G11mG4.wo t, nr NOx-t, pmGwL[nr,mpJwG wul.flt,6wGo 10 wGqwu wt.J.bLti t , 
pwG CO-t,Gu, t,u4 N20-G wq11mu t npUjbu pur,wGJmp: 

011mu NOx-t, GnpuwG !UjblflJ? t <tbrwqwGgt, o. 1 u(l/i.l 3 [6): 
Uotuw2uwohGGbn {CxHyl. tpwG, ubpwG, pbGqnL, wgbU1'1LbG L.. WJL 

pmGwt.lnr uiwrrtr : Url.flwl'J4.nri qwqbr,u U1Wf1mGw4mu bG unl.fl 200 mwr,pbr 
wotuw2rwot,GGbp: 

'1t,qbLwJt,G zwrdfij_Gbrmu CxHy-n qnJwumu t wir,uwG tugmu ll1Wf1wubn 
/uwnGmr11'1 ll.lWlfl6wnntl, wJutiGJ?u· pngo uwpmu t zwlil hwpmuU1 uti2w4.wJ11mu, 
n[llflbl"\ 0110 ~ti pwt.J.wrwrmu nj_ LtiwrctbJ? urirlJw1Gmp1wG, gwor, 2b11uwulflt,l'.iwut, LL 
1jwU1 i.tinzt,wguwG lljWU1Ciwnn4.: 

3 

3 

/ 

l.,4 . 2.7. U6tuw2r,wot,Gubr,t, qnJwguwG qnlflm utubuwG 
1-utung, 2-<tLWG, 3-<tnJwguwG <tnlflt,, '-1.Uli-tlbr,t,G ubnJWL 4bu,: 
Uotuw2rwot,Gubf1[1 mubG lflhwl'.i hnm: PbGqJ1Gt, qnLnrizJ1Gbr,t, 

wotuw2rwot,GGbru GnLJGUjbu 13mGwtlnr bG : lir,wug pmJLWU1f1bLti uwhuwG[! 1,5 
Liq./u 3 t: 

libp.Qt,G w1riuwG zwrictt,rn lllwrwui nG1:1wgQt, nbctt,umu wpU1wubuimu t 
CxHy-t, ub6 .QWGwl.j ti hwzt,4. wGpw4.wr,wr Uf1f14WJGmpJwG l.. wJruwG wpwqnq>JwG 
Ci4.wqbguwG: 

Uotuw2r,w6t,Ciubp[! qr,qnmu bG wmbro Li zwlil 4.Gwuw4wr, bG .'.l>LnrwJti m 
,1iwmGwJt, hwuwr, : 

.Q..nill!,_ wGpw1.pwGgti4 (lWq t, 4Wf1111"\ t L!iGbL UL4t,l.flw4, ljWUjnLJUl, ut..: otuti 
qnqGn 4wtut.J.w6 t WJptiwG 2br,uwuu,t,6wGtig l.. wpU1w64nri. qwqbpt, 4Jl6wl!tig: 
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UUJtiuiw4 L. 4wUJnLJU1 omtu[I L[wnbLtiflti 4w~t,Lubrit, L. ut,4rinu4nUJt,4 
9wuw4t, qnLnrzm tuwrumrri t, nfl[I qnJwumu t nj_ Lfltil[ WJfluwu L. hbuiwqw 
4nu11buuwguwu UjWUlOwnmt: 

UUJtiuiw4 omtu[I qnJwumu t, bflp zwrcrtirn quiuL[mu t uwn[I L[t,ow4mu, t,u4 
hbuin urw uiw9wguwu[1 qmq[lu~wg wuhbuiwumu t: UUJt,uiw4 omtu[I 4wUJmJuit,g 
UlWflpb[lL[mu t 4w~tiLubrt, j_WL/rnl[: b~b 4w~tiLti UlflWUWqt,6[1 ub6 t, !)WU 4WUJnLJUl 
4w~tiLti WLtiflti Gf14WflnL~JnLU[I, WUJW Wlfl[I WJU [IUflnLUnLU t n[lUJGU Ulljt,U1w4: 

2.8. u4wrt,g brL.mu t, nr 4wUJnLJui L. uL. otut, uwuut,4ubfl[I mubu ut,L.unLJu 
IWL/lbfl[I, uw4wJu urwu9 ut,uiwugt,g uiwrpbrl[mu bu 4wnmgL[w69nL[ L. 9t,ut,w4wu 
4wqunl[: 

UUjt,U1w4 L. 4WUJnLJUl otut, qnJWQnLU[I, t,uj_UjbU L. hnUl[I WflUlWOL[nri 
qwqbrmu 4wtu4.w6 t uiwrpbfl qnronuubrt,g· zwr<ttiiti 2bruwuuit,owut,g, 
tuwnumrriti qnJwguwu ub~nrit,g, L[wnbLtiflwJt,u pum~wqrt,g L. WJLu: 

Ojutuju Lil ll CTtll Ju Uiunu ]11mq . 
4 UI lll11LJ 11 omJi.1 lJ UJ!1Llllll I i'rm]u 

P-Mit\llL Ub1 omlu 
--+ 

Pml1 nhpJ1m(ibJ1 Ui IJII)lll llWq 

fl.bGmql GJWG 0 llU!JllUI lUUlllZllll\ll qmJCi tiG'.J 1wL1u11n1J11 

6mmuq1 lIJpLibp 6wmuqL JpGhp Olli! u1qw.ip(ib h 

I 1uuqumpht1, I G11 0.01 0.1 1114 0.01 0.1 11111 

l,Lj.2.8. Ur41wcnlnfl q.wqbr]l 41wrpbfl uwuu]lljubr]l 5-wt]rnbrQ: 
Y.wnbLtiflti WJfluwu 2bruwuuit,owut, ubowguwu[I qmq[lu~wg omtu[I obn12 t 

pbflmu 4WUJnLJUl qmJu, wiut,u9u 4w~tiLti IWL/1[1 Lj,n9rwumu t: 
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T°C 

600 

500 

400 

300 

200 

100 1 mµ 0.01 0.1 I fl 10 100 (t!ljll) 

u4.2.9. ::Xbruwuuit,owut, wqribgm~Jmu[I otut, uwuut,4ubrt, IWL/lubrt, L1.rw : 

Pwgt, WJfl, 4wUJnLJU1 omtu[I wnw2wumu t uwL. Jmrit, WJflmut,g: 
omtu[I gnl)g t UlWLt,U, nr 2bf1WUWUU1t,6wuu WUl'.'W4,Wf1Wfl t 4,W'l_bLtiflti Lflti4. 

wJruwu hwuwr: UL. omtu[I pwri4wgw6 t urt,g: omtuo pwgwuw4wu t wqrimu 
uwrrim, 4bu11wut,ubrt, L. pmuw4wu wztuwrht, L[rw: 

Umo. tirbut,g ubr4wJwgumu t wnwug pJmrbriwJt,u gwugt, wuoL. uwrut,u: 
'lt,qbLwJt,u zwr<ttiiti wruiwowo qwqbrmu umro pwri4wgw6 t 0,3-t,g ut,uj_L. 100 
ut,4rnu j_wl.j,bfl mubgnri wunrnz uwuut,4ubrt,g: 

Urt, qnJwguwu UJWuiownu wJu t, nr rit,qbLwJt,u zwr<ttiiti qLwumu 
tub[lqbuit,4 UjWJUWUUGfl[! pwl[WflWfl j_bu, n[lUjbUqt, 4.wnbLtiflti LinLb4nLL[I 
wupnri2nl[t,u 12wmwil[t,: ::xrwout, w4.bLti ~b~L. wuinuubflo 11ti.'.l>mq4.mu bu ouui 
zbruit,, nr[I hwrmuui t ~~L[wounl[, uuiumu urw hbui L/lntuwqriuwu ub2 L. 
ub4muwgumu wotuw2rwouwJt,u wuinuubflt:! ~~L[wout, hbui hUJmut,g: 

Urt, qnJwgmuo 4wtul[w6 t wJruwu tugt, 2bruwuuit,owut,g, ouzmut,g, 
L[wnbLtiflti uit,UJt,g, L[wnbLti12wo11wJt,u hwrwpbrm~Jmuubrt,g (u4. 2.1 O): 

lfnt[l, q/tl3 

l.2 

l 

0.8 

0.6 

0.4 

0.2 

I\. 

' "" .. 
' "'-.. 

""""t-,.....__ ---
0.6 0.8 l.O l.2 l.4 

a 

u4.2.10. Urt, wruiwubuimuubrit, 4wtul[w6m~Jmu[1 orit, wL[bLgm4t, qnrow4t,g (a): 
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Urunwcnl.nri. qwqbrimu urit, UJwrimuwljmpJmu[! ui.J.wqnul t ubrigwJLnuwu 
wnw2wugmut, wuljJwu wCiuwup : PwJg 11riw ui.J.wquwu hbu, upt, wriu,wubu,mu(! 
uL(wu,blfinribu w6nul t: 

Uriti pwGwlm L(wtui.J.w6 t WJfluwu qnu,m 2bpuwuU1t,6wut,g (u4. 2.11 ): 

T°C 

3500 

10 

U-m[l, LJlu' 

l,l.j .2.11 . lfpt, qnJwgnuI[l_ l.Jwlui.J.wo 2tptSwu41rnwut,g 

qnJnLf)JnLU mGbu Uflp qnJwguwG WJl qnponGGbfl. hW[1UU1Wgw6 tuwnUnLfl'lr 
qnUlt, Lt UWr1Q UjWUit, hblJl 4.wnbLfiPti hUjUWU qnUlt,, t,GlUjbU Gwl.t tuwnGmr'lti 
wGpwLJ.wriwri Uflf14WJGmpJmG: 

UmpQ GbppwlflwGgmu t 2Giwnw4wG opqwGGbp, n[lU1bl'J. wnw2wgGnu1 t 
turinGt,L(wljwG ht,4.wG11mpJmuubr (UJtiu11 uwuut,L(ubpt, tWlflb(lQ 0,5-t,g ut,Otll 2 
ul(u), pwgt, WJ'l wri_Ulmnmu t OrJQ, LJ.wunpwpwgumu u,buwObLt,mpJmuQ I! Ltlwumu 
ntdbl'J, L(wugb[lnqbu uJmpb[l (pbuq(w)Ujp[lbu), tiuw 4.1.11wuqw4.np t UWflllnL 
opqwut,qut, hwuwp: 

Urt, unriuwu wri1.11w64.nri. qwqbpmu 0,8 q/u3 t [6]: 
Pwgt, WJ'l, upt, wJriuwu wpwqmpJmGQ L(wtul[wo t uwuut,4Gbpt, tWL),br,t,g, 

ort,GwL(· umr,Q wupnrwni.J.t,O WJ114.mu t. brp uwuut,L(ubrt, tWlflbflQ 0.01 uL(u-t,g 
L),np[l au: 

oouph opuhn (S02}. qnJwumu t MupwJt,u uwi.J.pt,g uU1wg4.wo LJ.wnbLtienLJ. 
zwr,ctti!r wztuwu,wGf!ti ctwuwGwlj (hwu,L(uuUjbu rit,qbLCibpmu), qrqnmu t wrnl:ifl[l, 
2LI!Wr1Wljw(j orqwGObpQ: 

S02 I! H2S-[! zwu, Lj_u,wuquui.J.nri bu pmuwl(wump1wu hwuwri: 
Liwwwoh opuhn (PbO). qnJwGmu t L(wrpJnq1w1.11nrwJt,Ci zwrictfitub[lt,g 

uurimwoi.J.nri. quuqbrimu, pwut, nr oqmwqnrioi.J.mu t u,t;u,pwtptiL 4WUJWf1, nr,UJl:iuqt, 
PWf10[lWg4.t, pbGqt,Gt, 04U1WUWJt,G pj,4.[! l.t GLJ.wqbgll_t, 6wJpjnLU[! zwridt,lmu 
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(6wJpJmG[1 11w wztuwmwOpwJt,G tuwnGm1111ti wnwGot,G uwubrh zwu, wr,wq 
UjWJpJmGwGuuuG WJflnLIJU t zwpdfltti ClLWUnLIJ pngt, U1Wf1WOUWU ufiG!l! 3000 u/4. 
wr,wqmpJwi'ip, nrG mri.bL(gL[mu t qwqbr,t, CiG2uwG 4u,rml( pwrorwguwup): 

Ubl.J mnGGw tptiLWJt,G pbuqt,Gt, WJfliJWU dwuwGwL( upGnLnf1U1 t 
WflLnwGl:iu,4.mu 0,5-0,85 ljq ljwUJwrti oput,11 [6] : 

liWUJWflp oput,11Gbf1[} 4mu,wl(4.nu'i bu uwr'lm orqwCit,qunur 
UQ[lf:}WlflWU9bLnLJ. WJOU1bl'], L(bGr\WGwL(wG I! pmuwljwG UUUr\fl ut,2ngn4.: 

Pb.% 

Ll 
2.5 5 10 25 50 100 250 

lllUljllUll 

ul(.2.12.'-twUJwrh UJW[lmGwljmpJntGQ Ciwulflbqpt, pnLJubrinur Ljwtul[wo r\flWGg 
ut,2hbnwll_npmpJmGt,g: 

Pb-t, rmruwu tll_rinUJWJmu 10 uq t 1 ljq tunu,mu [6] : 
u, nbhhnGb[! (RxCHO}. qnJwumu bG, brp 4.wnbLfiPQ wJriL[mu t gwori 

2truwuuit,6wGGtrimu Ljwu tpp tuwnfmLflrJQ zwun wru:iwun t. t,GtUJbu Gwl.t ClLWGt, 
L4wu,t,G qu,Gll_n11 JnL'lfl pwpwlj zbp1.11[! oput,11wgwo t: 

Pwror 2bruwuu,t,6uuGGbr,mu 4.uunbLti11t, w1ruwG dwuwuwl.J wL11bht,11GbriQ 
uuGhbunwGnu1 bG: 

UL11bht1r1Gbrin wqrimu bu GJwr11w1t,O hwuwl(wr,qt, I! zG!wnwljwCi m11t,Gbrit, 
tlriw: RxCHO-t, tuu,wgmllQ .QWJPWJmLi t ppt, I! wrnbrit, Lnriowpwri.wGpGbr[!: 

1wun4wUJbu WLflbht,riGbrinL[ t nrinz4.mu wriunwo4.n11 quuqt, hnun[!: 
Orit, wri.unnunmu[! L(wunwri4.mu t 3 m11.t,n4. (unb·u GL(. 2.1 )' 

1) tuLW9nl9fl!Ub[lt,g Wf1U1WGbtnll_w6 pmGwLJ.nr quuqbrni.t (65 %), 2) L(Wf1U10[1WJt,G 
qwqtpni.J. (20 %), 3) 4.wnbLfl.QWJt,G pwpt,g, ljwf1pJmf1wLnnf1ti9 Lt uGuwG 
hwuwl(wpqt, tunri.ni.J.wl(wzwrt,g· qnlnrzwgwo wotuw2rwot,GGbrinLl ( 15 %) (32]: 
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Urumuwl.J 2.6 

YW[lPJnL[lWUln[lWJt,Ci L. ri.t,qbLWJt,Ci 2wr,ctt,~Cibr,t,g W[lU1WCibU14.nri 
pmCiw4.nr, CiJmpbrt, f1WCiwl.JQ [28] 

@mCiw4.nr, CiJmpbr, 
YW 

U6tuw6Cit, Of1Ut,I']. (CO) 200 25 
U6tuw2r,w6t,CiCibr, (CxHy) 25 8 
UqnU1t, Of1Ut,1'].Cibr, (NOx) 20 36 
Umr, 1 3 
ooupwJt,Ci 
t.'it,wgmpJmCiCibr, (SOx) . 1 30 

247 102 

<+Lnt-tu 3. u...isnunpi-,u.,trr curctr'.:lutrr ramuu...inr PU'"lu11ruuuutrr 
ursuutsntuQsruuu~nrsu3ru~nu~ntu 

U4.U1nt.'inpt,LCibr,t, 4wnmg4.w6f1ti nr,wl.JQ qCiwhwU14.mt.'i t 2whwqnr,6w4wCi 
hwU14wCit,2Cibr,t, hwt.'iwLtirntl, nr,nCigt,g ljwr,L.nr,we+nLJCiCibr,t,g t.'ibl.JQ hwt.'iwr,lj_mt.'i t 
4.wnbLWCiJmpwJt,Ci tuOwJnrimpJnLCiQ : U4.U1nt.'inpt,Lti 4.wnbLtif1wJt,Ci tuCiwJnrimpJwCi 
U1W4 hwuljwCimt.'i bCiE Cir,w WJCi hwU1LjmpJmCiQ , nr,Q , U1flWUU1.~n[lU1WJt,Ci 
w2tuwU1wCif1 ljLUU1Wflbtt,u, hCiwr,w4.nJ1mpJmCi t lllLUlt,u oqu,we+n116bL 4.wnbLl'lEti 
hCiwr,w4.nr, Cilj_wqwqnLJCi QLUCiwlj : 

'-lwnbttif1wJt,Ci tuCiwJnrimpJwCi gmgwCit,zCibr,Q ljwCinCiwljwr,qt.lmt.'i bCi C+OUS 
20306-85 - ni.t: '1r,wCig gmgwljQ Cibr,wnmt.'i t 4.wnbttiEti uU1mqnriw4wCi owtuuQ , 
w4.U1nU1r,wCiuL4n[lU1WJt,Ci ut,2ngCibr,t, lj_wnbttif1wJt,Ci pCimpwqt,r,Q 4wJmCiwg4.w6 
nbdt,t.'imt.'i , lj_wnbLtiEti owtuuQ DWUWl.ljW[lhCibr,t, 4.flW, UWJ[lnLl'lWJt,Ci QWl'lWQWJt,Ci 
O[lWl.ljU1nLJU1nLU , J2Wl'lWf1WJt,Ci O[lWL4U1nLJU1t, owtuuQ LJ,nr,owr,ljt.'iwCi UU1bCiri.t, 4.r,w , 
t,Cil1.4bu CiwL. Ltwnbtti2wzwhwqn116w4wCi pCimpwe+tiflQ CiwCiwL4W[lht, U1WJ1pbJ1 
hwU14.w6Cib11nu.'i : '.:lwt.J,mt.'iCibr, ljwU1Wflbtt,u tut,uU1 L4whwu2Cibr, bCi Cibr,4wJwg4.mt.'i 
LJ,nr,owr,44.nri w4.U1nt.'inpt,tCibr,t,Ci , CiwCiwL4WJ1hwJt,Ci U1briwuwubr,t, QUlllflnLPJWCiQ, 
huljt,uwt.J,t,l uwr,2w4.nr,t.'iwCiQ, t.'ipCinLnfllllWJt,Ci L4WJt.'iwCiCibr,t,Ci L. LJ,nrowr,ljuwu 
t.'ibpnri.Obrt,Ci : 
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bJ1pL.b4mpJwCi t,r,wl.jw[i L4WJt.'iwuCib11mu 4.wnbttiEti 6wtuuQ 
UjWJt.'iwuwlj_nr,Ltnu.'i t n~ t.'it,wJCi w4.U1nt.'inpt,lti 4wnmg4.w62n4., WJLL. 
zwhwqn116w4wCi u,wr,pbr, qnr,6nCiCibr,n4.: UJI']. gmgwCit,2Q uu,wgbl t 4.wnbtt,Qt, 
zwhwqnr,owljwCi 6wtuu wCi4.wCimt.'iQ : Ut,L.CimJCi w4.U1nt.'inptilti hwt.'iwr, wJCi lJwrnri t 
LJ,ntuL!bL l.Jwtutlw6 2whwqnr,MwCi l.ljWJt.'iwCiCibr,t,g : 

'-lwnbtt,Qt, QCir].hwCimr Q owtuuQ L4WJt.'iwCiwt.ln114.w6 t 2wr,dt,~mt.'i L. 
U1J1LUUUUt,ut,WJnLU tubr,qt,wJt, 4n[1UU1n4., t,Cill.ljbU CiwL. 2LUJ10ULUU QUl'].hWUnL[l 
ri.t,uwri.r,mpJwt.'ip , nriCi wnw2wCimt.'i t qtnriuwCi ri.t,uwri.r,mpJwCi , wb11nri.t,Ciwt.'it,4w4wCi 
ri.t,uwri.rimpJwG , t,ubrigt,wJt, mctbr,t, ri.t,l.'iWl'].[lnLPJWU L. 4.b[lblf1ti ri.t,l.'iWl'].flnLPJWU 
hwripwhwr,t.'iwu e+ml.'iwr,t,g: 

UJri. pwriwri.r,t,lubrit, hwuwtunu.'ipQ ljwqt.'imt.'i t w4.U1nl.'inptilti 4.wnbtl'lPWJt,Ci 

PWLWUUQ 
(3.1) 

n11U1b1'l 0 2-Q hwi.'iwL4wU1wutuwCiwpwr, 2w11ctt,lt, l.'ibtuwCit,4w4wCi 
1.Jnrimuu,Cibr,t, L. odwCiri.wlJ l.'ibtuwCit,qt.'iCibr,t, 2w11ctwpbr,ub11t, . Olll~-Q· U1[1wCiut.'it,ut,wJt, 
1.Jnrimuu,Cibr,t,, Or-Q· qLnrl.'iwCi, Ow-Ci wb11nri.t,uwt.'it,4w4wCi ri.tiuwri.r,mpJmCiubrit, , Qi
Ci t,Cibrigt,nCi mdt,, Oa-u· 4.b11blf1ti ri.t,uwri.rimpJwCi hwripwhwriuwu hwl.'iwri 
lj_wnbtt,Qt, owtuuCi t : fiwGwL4wr,ht, hnr,t,qnCiwljwG u,briwuwun4. LJ,npri ri.wut, 
1.'iwr,1'].WU1Wfl wLtu,nt.'inpt,LQ 60 ljt.'i/d wr,we+mpJwt.'ip QCipwCiwtm r].bUtemi.'i 
pwriwri.r,t,lCibr,t, u,buwl.Jwriwr, 4zt,nQ pwtu2LJ.mt.'i t hbU1L.JLUL 4br,L4· 0 2.=65 %, 
Qlll~=9 %. Of= 5 %. Ow=10 %: 

n11L4bu lj_wnbLt,Qt, zwhwqn116w4wCi owtuut, q lwt.J,wCit,2 unLJ.nr,wpwri 
QCiri.mGLJ.mt.'i t 4.wnbtt,Qt, QCir].hwCimr, owtuut, Q hw11wpbJ1mpJmCiQ wCigw6 S 
CiwCiWl.ljW[lht,(i" q=0 /s (Ll l.Jl.'i ): 

q, 1i lOO 411 _ ---------· ·- --,--- -- ---- .. ... --· ·· - ·· 
. ! 

30 40 V, l[l:iMunl 

ulj. 3.1. ~wrinriri.wlJgwljwCi wriwqmpJwCi wqri.bgmpJnLCiQ 
lj_wnbttiEti zwhwqnr,6w4wCi owtuut, 4.r,w : 
1-LU[1U1LUf1Wl'llUf1LUJt,Ci ULUJ[lnLl'lt, , 2- f1LUl'llUf1LUJt,Ci 
ULUJ[lnLl'lti· br,pL.bl.jmpJWCi 4WflC+LUL!nr,l.'iwt.'ip: 
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ulj . 3.1-mu gnLJg t lllf1t.lw6 ut,2t,G 11wut, UUJf1flUJl11UJf1 w4.lllnunpt,Lti 4.wntLtieti 
2whwqn116w4wG owtuut, lflnLpntumf)JnLGQ f?UJ'1UJf?UJJt,G UUJJflmri.m u 
UJf1UlWf?W'1Wf?UJJt,G tSwGwL4w[1ht, Ulbri.wuwumu· 4wtu4.w6 hwri.n1111w4guwG 
W[lUJqnLf)JnLGt,g· 

(3.2) 

n[1lllt'1· t-G lll[1wGuL4n[1lllwJt,G ut,2ngt, hwri.nriflwljgmf)JwG ctwuwGwljG t. ct : 
1 4n110 tirtGt,g Gt114wJwgGmu t 4.wntLtiI?ti owtuuo. 4wtui.J.w6 4wJmGwg4.w6 

wriwqmf)JmGt,g, t,ulj G11pwq64.w6 qnl.rlt,G hwuwL4wl.rlwutuwGmu t 4.wnbLllI?ti 
owtuut,G' tuGwJnri.wljwG wriwqmf)Jwup 2w11ctt.lbLtiu: UwljwJG f?W'1Wf?UJJt,G 
UjWJUwGGtrimu 4wJmGwg4.w6 UJ[lWqnLf)JUJUp 2w11ctuwG ctwuwGwljo ljwqumu t 
QGflhwGmrit, 9-16 %-o: dwuwGwljt, oG11hwGm11 hw24.t42nmu qtriwqwGgmu bG 
2w11ctuwG t4WJmGwgLJ.w6 ntctt,uGtrio. nrinGe pGmf)wqriLJ.mu tG wriwqmf)JUJG 
hwtSwtuw4t, lflmpntuuwup, lflntuwGgmuGtrit, lflnLJ,ntuuwup. 4wGqwnGb11nt.l u 
2w11cttitti w2tuwlllwGet, L4UJf1UJL4 QGf)wgent.l: ULJ.Ulnunpt,LQ ht,uGwljwGmu 2w11ct4.mu 
t f)wl.j,wnet, u flUJGflwri.bguwG ntctt,uGbrimu, ti flbl4, WJfl lflnLLtrti 
1.f1ntuw4b[1L4nLpJmGQ 4w11nri. t 2wu, u,wripbfl LllGbL: UJfl wubGQ wGhGwrit,G t 
flUJ[loGmu f?UJ'lUJf?UJJt,G L4wJuwGGt11mu b[1f)ub4bL 4.wnbL!lI?ti tuGwJnri.wljwG 
wriwqmpJmGGtrinLJ. u ptrimu t 4.wnbLllEti L[lwgmgt,l owtuut, (4n11trt, ut,2u 0G4w6 
qnlllt,G) : 

t11f)ub4mf)JUJG L4ringtumu 4.wnbLllEti owtuut, L4Wf1UJUblJlf1bf1Q ouwt.lnrii.J.mu 
tG pwquwf)t,4. qnronGGtrit, wqflbgmf)Jwup: uriwGg pGmpwqritrit, LJ.riw wq11mu tG 
t11pub4mpJwG 4wquw4b[1L4UwG ut,2ngGb[1Q, tSwGwL4w[1hwJt,G L4UJJUwGGt110. 
Ul[lWGUL4n[1UlWJt,G hnuetrit, L4UJ[1UJUbUl[1b[1Q u WJLG: ULJ.UlnunptiLti t.lwntLtiI?ti 
owtuuo ut,uGmJG ewri.wewJt,G bflf)mri.mu lflnlflntui.J.mu t 0114.w QGf)wgemu u Grw 
lflnl.j,ntumpJmGQ qn116Gw4wGn11tG Lflllt.l hwuwL4wl.rlwutuwGmu t b[lf)L.bljmf)JUJG 
t,GUlbGut,LJ.mf)JwG Lj,nl.j,ntuuwGo: 'lriwGt,g pwgt,, 4.wnbLllI?ti owtuut, LJ.riw 
tw4wGn11bG wq11bgmf)JmG bG qnriomu U1[1wGuL4n[1UlWJt,G hnuet, tulllmf)JmGG m 
ljwqUQ, b[1f)ub4mpJwG qnl.rlt,Gbrit, f)!l4.Q, tuwj_Ub[1m4Gb11t, htnw4.n[1nLf)JnLGQ, 
LnLuwgnLJgGb[lt, u,t11.wpw2tuuwG hwtSwtumf)JmGG m GriwGg 4wnw4.w11uwG 
ubf)n11Gb[1Q, hblJlt,nlJlGwJt,G b[1f)L.b4mpJwG utljmuwguwG wuu,t,tSwGo u 
b[1f)ub4mf)JUJG 4wquw4b[1L4UwG ubf)n11Gtro: 

.12wGt, nri b[1f)L.b4mf)JUJG 4wquw4b[1L4UUJG GL4wlllw4G t qt,lllwljwG 
uljqpmGeGtrit, L. UlbtuGt,4w4wG ut,2ngGt11t, u2w4muG m 4t,11wnmuo, tiutL4bu Gwu 
uwr11l.Jwug L. pbnubrit, wuLJ.UlwGq, hwruwriwi.J.bu, u wrwq Lj,ntuw11rmuGb11t, 
wL4whn4.muo, wL4w triputljmf)Jwu 4wquwljb[1L4Uwu ctwuwuwljwljt,g Ubf)nflubrio 
L4bU1p t mumuCiwut,114.bG n[1L4bu tGbriqwtuuwJnri. UlbtuGnLnqt,wJt, pwri.l.Jwgmgt,l 
uwu: 

.12wri.wewJt,G triputljmpJwG tSt,2u, L4LWCiwLJ.nrimuo. l.JwriqwLJ.nriuwG 
wnw2wi.J.n11 ubf)n11ut11t, ut111111muo. nrinGp wL4whn4.mu bG w4.u,nunpt,LUJJt,Ci 
LjwGqwnutrt, pi.J.t, u u,unri.mf)Jwu i.JptSwlllmu. nt 4wJmuwg4.w6 nbctt,uubpt, pwctut, 
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Cii.J.wqmu u tuwj_Ub[1mljub[1mU U1[1UJUUL4n[1UlW,l1G ut,2ngub11t, 4mu,w4muub[lt, 
LJ.briwgmu, f)nLJL t UlWLtiu CiLJ.wqtgCibL 2wrcttitll ll_wnbLllEti 2whwqnrouwu owtuuo 
pwri.weGtrmu: 6wGwL4w[1hUJJt,Ci b[lf)L.bl.jmf)JUJG 4w11qwt.lnriuwG pGwqwlJ.wnt, 
uwuGwqbu,Gbrit, U14.JWLGbrnt.l. UUu-mu tSwGWUjUJ[lhUJJt,G b[lf)L.bljmf)JWU 
hwuwl.Jwriqt, i.Jwriqwi.J.nriuwu Ljwlllw[lbLUJqnriouwup hGwpwLJ.nr bri.wt.l 
pwri.weGbrimu 4.wntLtiI?ti tuGwinri.mf)JnLGQ UlUJflbi.JwG hwugCibL"' 8 ULfl'l Lt'illlflt,: 

~Gwriwi.J.nri t L. hwljWflUJflO 4wL4Q. 4.wnbLllEll uL4wnmUQ b[1pL.bljmf)JUJCi 
4wquw4b[1L4UUJU UlW[1pb[1 Ubf)n11Gb11t, flbUjf?nLU Ujblllf? t LtiGt, WJfl Ubf)nflub[lp 
ub[1'1[1UWU Wf1'1JnLGw4.bUlnLf)JWU q(iwhwlllw4wGGtpt, j_WlflWGt,2Gt11t,g utljo: 

~wuljwGbLll t. nr b[1f)ub4mf)JWG 4wquw4b[1L4UJ4wG ut,2ngwnmuGbrit, 
t,riwl.JwGwguwG hwuwr, 4wL44.w6 wt.llJlnunpt,LGbpt, i.Jnri.ut,g LJ.wntLtiPti owtuut, 
Gt.lwqbguwG hblll , hwrii.Jwt.lnri t t,G.'.l>nrit.lwgt,w mubCiWL U1[1UJuuL4nflU1UJJt,G hnupmu 
4.wnbLllPti owtuut, t.lriw LjwnwLJ.wruwG qnrionGGbpt, wq11bgmf)JUJG t.lbpwpbf1JWL: 

nLumuGwut,pbGp bpljm w4.Ulnupt,LGb11t, tpf)L.bljmpJmGQ ewri.w.ewit,u 
UWJflnL'l.nL Ulb'l.wt.lwut, wqwlll L4UJJUUJGGbpmu: tuf)W'lflbGp, n[l wnw2t,u 
wi.J.lllnunpt,LQ hwri.pwhwrbL t wJG "' 60 [ju/ct wriwqmpJwup , wJut,GeG wt.lbLll 
pwribGL4wulll nbctt,umu, t,ulj tri.Jrnr11 wi.J.Ulnunpt,w 4wGqGtgt.lw6 t tri.tL ut, ewGt, 
tuwj_ubrmLJubrimu: Unw2t,G wLJ.u,nunptiLti 4.wnbLti.eti owtuuo· 01. i.Jwqumt.l t' 

01 =q"' L (3.3) .. 
nru,tri.· q"'-4.wnbLti.eti u,buwl.Jwriwri owtuuG t. LIi.Ju, 
L-tSwGWL4UJ[1ht, bpljUJ[lnLf)JnLGG t . I.ju: 
'-lwnbLt,Qt, owtuuo bp4pnf1'1 w4.u,nunpt,Lti i.Jnri.ut,g· 011 . 4wqu4.w6 t LJ.wnbLt'iP~ 

owtuutrit,g wll_u,nunpt,Lti f)UJl.j,wnpt, ctwuwGw4· Opwt/1. W[lqbLwi.JuwG 'lbL4PnLU 
Owpq, L4W[1WL4 QUf)Wg{?mt.l' OUjQUP ' hWUUlUJUlnLG wrwqmpJwt.lp bppubl.JbLtiu o.h wr 
u Lf1Wgmgt,t owtuubrit,g 4wL44.w6 w4.Ulnt.lnpt,Lti 4wGqwnGb11t, hblll. 04, WJut,Geu· 

(3.4) 

'-lwnbLllI?ti Lriwgmgt,l 6wtuuo, 4wL44.w6 w4.u,nt.lnpt,Lti ljwuqwnt, hblll, 

nrn24.mu t hblllL.JwL Wf1UlWhUJJU1mpJwup· 

(3.5) 

npu,t 11· qtr. - 4.wnbLti.eti wwgmgtit owtuuu t ljwGqwnt, 11bl.4.emu, Llctwu: 
N - ljwGqwnGbrt, f)t,4.Ci t. T Uj.oup· - 2wrcttitll w2tuwu,wGpt, ctwuwGwljG t 
L4UJ[1UJL4 QGpwgemu, qllj 0up. - 4.wntLtiI?ti owtuuo L4UJf1WL4 QCif)wgemu. Lid: 
qtr· -G t,ptGt,g ub[14UJJwgGmu t wrqtLwlJmu- f)UJlflUJnf? ublj gt,lJLti flbl.4.emu 

6wtuui.J.w6 4.wntLtiI?ti· 0
9 

L. UJJ'l Ulb'l.wuwuni.J. wnwGg ljwGqwnt, brpubljbLm 

flbl.4.emu 6wtuui.J.w6 4.wntLti.eti ut,2u tri.wo UlUJf1pb[1mf)JmGcf 
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. qlr, = Og-qm {Swrq +Spw<),) {3.6) 
nrilJlbfl qm-LJ.wnbLhPh 1J1buw4wriwri owtuuG t' w4.1J1m'.inphl[1 4w1mGwg4.wo 

W[lWQnL?JWUp bp?L..bl.JbLhU, Lil.Ju: 

Swrq L.. Spw</l -W4.1J1nunphlh wGgwo 6wGwUjwphG t hwUWUjwlilwutuwGwpwp 
wriqbLwl.JuwG t... ?Wt./lwnpt, nbdhuubrimu, I.ju : 

'-lwnbLhPh qw. owtuu[l ht,uGwljwGnu'.i l.JwtuLJ.wo ?Wt./lwnpt, 
hGlilbGut,LJ.m?JmGt,g L.. qwriqwgriwo LJ.bri2Gw4wu WflWQnL?JmGt,g, pwGt, nr 
WflQbLwl.Jmu-?wt./lwnp lllrngbumu LJ.wnbLhPh owtuuo wriqbLwl.JuwG dwuwuwlj 
t./lnpp t L.. twljwG wq11bgmJ}JmG ih qnriomu LJ.wnbLhPh 0G11hwumri owtuut, LJ.rw : 

lclwt./lwnpt, 4.bp2uw4wG Vpw</l WflWQnL?JWG hblJl ubljlJlbfl w4.1J1nLinphLf1 
ljwGqwnh hb1J1L..wGpmt wnw2wgwo LJ.wnbLhPh owtuut, LJ.riw wq11mu bG Gwt... 
UUjwunri. w4.1J1nunphLGbpt, hbr?h ljwqlio L.. w4.1J1nLinphLh lJlbfl.Q hbfl?mli: ibfl?t"i 
lilbflwzwpdLiw[i ctwuwGwlj brl.Jrnr11 w4.1J1nlinpf1Lh LJ.wrnri110 mzwGmu t wnw2t,Gh 
G4w1J1Liwlip lilbfl.h9 zwridLJ.bLhu , ou11 nrimu, hbr?h hwliwpt, w6t,u qmqou?wg 
mzwgliwu ubowgmlio t./1ntuhw1J1mg4.mu t ?Wt./lwnpt, dwLiwGwl.Jh ubowgliwlip: 
@wt./lwnpt, wLJ.bLh 1J1L..w4w[i dwLiwGwl.Jo pbrimu t w4.1J1nLinphLubr,t, ?Wt./lwnpt, 4.r,w 
owtuuLJ.wo 4.wnbLhPh w6t,G: iwliwuLiwG hrwLJ.t,6wlj t 'lh1J14.mu hbfl?nLU 
11wG11wri.oG?wg w4.1J1nunpflLGbr,h wnljwJm?JwG 11bUjpmLi: UJ'l hwuqwLiwGpo 
hwzLJ.h wnGbLm hwuwr, U1J1g4.mu t Khp qnr,owljt,go, nr,[1 hwzLJ.h t wnGmLi i-brnr'l 
w4.1J1nLinphLh 4.wnbLhPh owtuuh w6o (wri.. 3.1): 

UnwGat,u Ujblilp t 'lhlilwr,l.JbL WJG hrwLJ.t,6wl.Jo, br,p w4.1J1nunpt,LQ mzwGmLi t 
ou?wgph 11wG11wri.bguwu hb1J1L..wupn4., wnwGg ljwGqwn 4w1J1WflbLm: u111 'lbUjpmu 
i.J.wnbLhPh qh LJlWgmghi owtuuo wLJ.bLh Phi t , pwG qLr -G L.. 1.JwtuLJ.wo t LihwJu 
hWUjWfl.LiWG dwLiwGwljt,g: 

iWUjWfl.LiwG hwJi.nGt, dwLiwGwl.Jh 'lbUjpmLi owtuuo· 
qh =qw.Kh (3.7) 

Urumuwlj 3.1 
Khp,-t, GzwGwl.Jm?Jmuo· l.Jwtui.J.wo hbr?mli w4.1J1nLinphLh hwliwpt,g 

ULJ.lilnLinpt,Lh lilDfl.Q Kha · ~wtULJwo hbnpmli wu1J1nlinph1h hwliwrhq 
2 3 4 5 6 7 8 9 10 

Uwr,11w1J1wr,o 
Liwr,11w1J1wr,t, 1,07 
b1J1L..hq 

1, 10 1, 12 1, 13 1, 14 1, 15 1, 15 1, 15 1, 15 

UWf1'lWlilW[1[J 1, 16 1,24 1,30 1,32 1,34 1,36 1,36 1,39 1,40 
pbnUWlilwpt, 
b1J1L..t,g 

PbnGWlilWJl[l 1.09 1, 13 1, 15 1, 17 1, 18 1, 19 1.20 1,21 1,22 
pbnUWlJlWflfl 
blJl l.thq 
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nr,lJlbfl Kh -hWUjWfl.UWU qnr,owljt,gG t: 
UwljwJu tuwtlibr,ml.Jh qn1J1m(l wLJ.lilnLinphLh hWUjWfl.Llwu L, ljwuqwnt, hbi.n 

ljwUjlj_wo t LihwJu 4.wnbLhPh Lf1WQmghi owtuuh Lih uwuo· UjWJLiwuw4.np4.wo 
J?Wfl.WJ?WJhG br?L..bl.Jm?JWU UjWJUwuGbrrni.J.: 

rutlllbu uzLJ.bL t. LizU'lwljwu ljwJmuwgLJ.wo wr,wqm?Jwlip bri?t...bl.JbLD 
pwri.wpwJt,G LiwJPmri.hubpmo qnpouwljwunrbu wuhuwr,t,u t , WJ'l UjW1J16wnn4. 
4.wnbLhPh 1J1buw4wr,wp owtuuo lflwrptp4.mli t QUlil wrwqm?JWu t./lnt./lntuowG : 

Upwqm?JWU nbdhuh wuhw4.wuwrwtwt./1mpJmG[1 wG[1u11hw1J1 
bri?t...bljmpJwu LiwJPmri.m hwliwr, pw4.w4wu 6zqr,lflm~Jwlip qGwhw1J14.mll t 
LJ'lf1WUUUjn[1LJ'IWJhu hnupt, UjWl')WOblilf1h Llt,2ngn4.: 

SLJ.JWL UjW(1WOblI1Jl[J ljWUj4_W0 t lJll')WUUUjnl')U'IWJhu hnupt, ht,Lluwljwu 
lflwr,rbrh hblfl L.. t./lnt./lntui.J.mli t· l.JwtuLJ.wo wrwqm~JwG Libowguwu m t./lnprwgliwu 
ubom~Jmuhg m hw6wtumpJmut,g: UwljwJu pwri.wpwJt,u LiwJPmri.mu l.Jhrwnliwu 
LJ'lbuwuljJmut,g WJ'l UlWf1wLib1J1f1D mut, twljwu ~brm?JmG, pwut, np gwor 
wrdbpubro 1.Jwrnri. bu hwllwUjwlflwutuwCibL f,Uj_Ujbu pwror wrwqm~Jwlip 
br,~L..b4m~1wG[1 wu(lu11hw1J1 zwrdLiwG LiwJJ1m11.t,ubrmLi , wJuUjbu tL ljwuqwnubrni.J. 
L.. gwor hwri.nr11w4gw4wu wrwqm~Jmuubrni.t brpL..bl.JbLmu: 

iblJ'IWQnlJ'lnL~JnLuCibro gnljg bu LJ'IWLhU, nr Wl')WQnL?JWU LibOnLJ}JmG[i m 
mri.ri.m~JmCio (qpw11t,bu1J1[1) nj_ LlhwJCi wrlilwgnLmLi bu nj_ 4w1muwg4.wo 
nbdhLiCibpt, hwrwpbr,wljwG pwdt,uo dwuwGwl.Jh oCi?wgpmLi, WJL ou11mGw4 bu 
pGm~wqrbLm Gwt... 6wuwUjwrhwJh~ br~L..bljmpJwu LiJmu nrwl.Jubr[l· 
lill')WUuUjnr,lilwJhu pbnu4.wom~JwCi wu1J1t,6wuo. Li~GnLnf1LJ'lh wri_lilnlflmLio 
wrlflw6LJ.nri. qwqbpt, ~mCiwLJ.np pwri.w11rhiubrnLJ., 4.wnbLhPh owtuuo: 

PbnG4.w6m?JWCi wu1J1t,6wCit, LibowgLi':LILiP w6mli t w4.1J1nLinphLCibrh 
t./1ntuw11wra wq11bgm~JmCi[1, brp i.twrnr11Gbro ulflf,Uj4.wo bu wuou11hwlfl 
wr,awqwupbL 6wCiwUjwf1hwJt,u hrw4.t,6w4t, t./lnt./lntuliwuo, w6mu t t... 
br?t...bljm~JwCi wCihwLJ.wuwr,wj_wt./lm?Jmuo wpwqm~JmCio uLJ.wqmll t. nro 
hwugGmLi t LJ.wnbLhPh 1J1buw4wrwr gmgwut,zubpt, pwriariwgowuo: 

Upwqm~Jwu qriw11t,bCi1J1t, hw24.mlio huwriwLJ.np t bppL..bljm~Jwu nbdt,Lit, 
1J1wpwowdwLiwGw4wJhu pumpwqrliwlip, oq1J1wqnri6bLni.l «Lnri.wgnri.» 
w4.1J1nLinphLh Lib~n'lo, nro LWJCi lflwrwomli t qlilbL lilflWUUUjnfllJlWJt,u hnupbpt, 
mumllCiwut,pllwCi dwllwuwlj: 

iblilwqnU'lmpJmGGbpQ gnLJg bu lflWLhu, np pnLnr w4.1J1nLinphLCibrih hwliwp 
bppL..bljm~JwCi tulflmpJwu pwriariwgmli[l pbrimli t wriwqm~Jmuubrih qriw11t,bCi1J1h 
pwparwgLiwG: Uwr11w1J1wp w4.lflnLinphLubpt, hwowr 1J1bri,wt./1ntuowu 
hbnw4.npm?JWu Libowgllwu 'lbUjpmLi WJu Ci4.wqmli t, t,ulj pbnuwlilWJl 
w4.1J1nunphLGbpt, hwuwp Liumli t q[lb~b wCit./lnt./lntu: PbnGwlilwr w4.1J1nLinphLubpt, 
br,~L..bljm~Jwu wuhw4.wuwriwiwt./1mpJmCi[1, npUjbu ljwunCi, gwor t . pwG 
Liwri11wlflwr,hCio : 'lw pwgwlflr,4.mu t upwun4., nr LJ'lbfl.wt./lntuliwu t./lnpp 
hbnwt.lnpm~Jwu 'lbUjpmLi (300 Li) ljwuqwnLiwG hwliwri pbnuWLJ'IWf1 w4.1J1nLinphLD 
wCigumLi t hwLiwriJw wlipnri.2 6wCiwUjWflhQ ~wt./lwnpt, nbdt,Limli: Uwr11wlflWJl 
w4.1J1nunphLubrh ~wt./lwnpo wLJ.bLf1 11t,Ciwlih4 t. uwljwJG t,GLJ'lbuut,4. ~wt./lwnp(l 
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pwrorwgGmu t wrwqwguwG w11omlrn : Pwgt, 11rwGtig. mb11wttintuuwG ttin.er 
hbnwt.lnrmpJwG ctwowGwlj bppt.,bljmpJwG nbctt,ot, t.lrw ub6 wq11bgmpJmG t 
qnp6mo tuw~obpmljGbrt, ot,2hbnwt.lnrmpJmGo: UJl'l hwm4w6mo qmGt.lnri. 
wt.lmnunpt,LGbrt, t.lwrnr11Gtro umtiUJt.lw6 bG ttintubL wrwqmpJnLGQ, pwGt, nr 
Gwtunr11 tuopt,g wt.tmnunpt,LGbrti ot, uwuo ~bG hwugrbL wGgGbL tuw~ubrmt.io: 
Lfwr11wmwr wt.tmnonptiLGbrt, wGhw4wuwrw~wlj1mpJmGQ bppl,bljmpJwG 
ctwowGwlj wt.lbLti pwror t : '1w 4WUJt.lw6 t Gwt., Grw hbm, nr WJ'1 wt.tmnunpt,LGbrti 
t.lwrnr11Gbro wrwqmpJwG wopn112 ot,2wt.iwrnmu umtiUJt.lw6 UJWhUJwGmu bG 
wGt.lmwGqmpJwG UJWJOWGGbrtiG ~hWOWUJWL!lWUtuwGn11 ut,2hbnw4nrmpJnLGQ ti 
mwrpbpmpimG pbnGwmwr wt.lmnunptiLGbrti L[wrnr11Gbrt,: Lmnr11tiGwg4w6 
t.iwrqwt.tnrowG 11bUJgmo wrwqmpJwG qrw11t,bGmo 15-25 %-nt.l pwror t: 

cl.wnbLti.Pti mbuwljwrwr 6wtuuo LiwtuL[w6 t zwrctowG wGhwuw~wlj1mpJwG 
wumtiC'iwGtig (Glj. 3.2): 

Lfw1rm11m mrwGuUJnrmwJtiG ptmGL[w6mpJwG wC'it,G qmq[lGpwg, bpp 
uwJrm11m t.lrw wnw2wGmu bG wt.tmnunptiLGbrti tuupbr. t.lwnbLtiPti mbuwljwrwr 
6wtuuo (qui)-(l ub6wGmu t 10-15 %-nt.l· hwobuwmw6 wqwm UJWJuwGGbrt, hbm: 
SrwGuUJnrmwJt,G hnupt, tummpJwG hbmwqw wC'i(l pbpmo t zwrwuJmGwJt,G 
bppt.,bljmpJwG wnw2wguwG, t,G~Q GUJwumnu.'i t Qui-ti hbmwqw wC'it,G : nrnz 
Gwtuwt.immwl.juwG t,rwt.lt,C'iwl.jGbpmu WJG t.iwrnri. t hwuGbL 100 %-t,: 

Sbuwt.iwrwr 6wtuut, nrnzowG ht,uGwljwG 11ctt.lwrmpJmGG wJG t. nr 
mrwGuUJnrmwitiG hnupQ pw114wgw6 t mwrpbr mbuwl.jt, w4mnonptiLGbpt,g , 
nrnGp mwppbpL[mu bG 4wnmg4w6gn4 t., zwhwqnp6wljwG hwml.jmpJmGGbrnt.l, 
WJl'l pt.lnu.'i Gwt., t.twnbLtieti 6wtuunL[: 3mrwpwG~Jmr l.jnGl.jpbm UJWJLiwGGbrmu 
wt.lmnunpt,LGbrti hwuwUJwmwutuwG mbuwl.jt, pwctGt, nrnzmLi(l mrwGuUJnrmwJt,G 
hnupmu pw4w4wGtiG pwr11 L, wztuwmwmwr UJrngbu t: UJI) UjWL!lC'iwnnt.l 
[lG11mGL[w6 t. nr mrwGuUJnrmwit,G hnup(l pw114wgw6 t (oum t.lwnbLtiPti 6wtuut,) 
hw2t.lwrl.JwJt,G uwr11wmwr (Lf) t., pbnGwmwr (P) wt.tmnunptiLGbpt,g m 
wt.lmnpmuGbpt,g: PbnGwmwr w4mnunptiLGbpQ L, wL[mnpmuGbpQ l.jwhwL[npL[w6 bG 
1.JwrpJmrwmnrwJt,G t., 11t,qbLWJtiG zwrctt,~Gbrnt.l, WJ'1 UJWL!lC'iwnnt.l 11rwGp 
Lrwgmgti~ pwctwGmu bG hwzt.lwrl.JwJt,G t.iwrpJmrwmnrwJtiG zwrctt,~GbpnL[ 
pbnGwmwr wL[mnunpt,LGbrt, (P'-1) t., hwzL[wrl.JwJt,G 11t,qbLwJtiG zwrctti~Gbrnt.l 
wt.tmnonpt,LGbrti (P'1): 

nrUJbu hwzL[wrl.JwJt,G uwr11wmwr wL[mnunpt,L QG11mGt.J.w6 t uwr11wmwr 
wt.J.mnunpt,LGbrt, oti2t,Gwg4w6 un11bL(l, nrG mGt, hbml,Jwl pwztut.lw6mpJnLG[l 
mrwGuUJnruiwJtiG hnugmo· lj1npr LtimrwctwJt,Go· 60 % t., uti2tiG LtimrwctwJt,uo· 40 
%: PbnGwmwr wt.lmnunpt,LGbrti t., wt.tmnpmuGbrti C'iG2n11 ob6wowuGmpJmG(l 
ew11wpwJt,G mrwGuUJnruinu.'i l.jwhwt.lnrt.lw6 bG 1.JwrpJmrwmnrwit,G 
zwrctti~GbrnL[, pbnGwuiwr wL[uinonptiLGbrt, ob6 owu(l, nrnGp zwhwqnp6L[mu bG 
wnwGg 4gnr11ti t., 1.Jtiuw4gnr11ti. l.jwqumo bG 82,7 %: '1t,qbLWJt,G 2wrctti~Gbrnt.l 
wt.tuinunptiLGbrti hwowr WJ'1 Ptit.lD ljwqumo t 37,7 %: 
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0 0.04 0.08 0.12 0.16 
Uptuqm13Jtuu qptuqj,bLilfl(! 

lil.j. 3.2. cJ.wnbLtiPti uibuwljwrwr 6wtuut, 1.Jwtut.J.w6mpJntGQ 
wt.lmnunptiLti wrwqmpJwG qrw11tibGuitig 

1-QUf:2-24, 2-cl.Uf2-2101 

~ 

UobGWUWUUWJWljWG[l hwuwrmu bG f21"'L-130 wt.J.u,nunpt,LGbp(l L, 11rwGg 
mwrwmbuwl.jGbp(l: PbnGwuiwr wt.lmnunpt,LGbrt, L, wt.lmnpmuGbrti (wnwGg 
bppm11wJtiGti) mnljnuwitiG pwztut.lw6mpJmG[l uirwGuUJnruiwJtiG hnupmu 
hbuil,JwLG t' 
QUf:2-52-04, QUf:2-53 LI t., 11rwGg l!lW[lWtnbuwljGbp(l ...... .... .. ........... .... ... ...... .... .... 32,3 
LIJ11 pL[mu utiwl.Jti wt.tmnunptiL .... .. ................... .. ..... : ........ .. .......... .. ............. ... ...... . 32 ,3 
LIJ11 pL[mu wL[uinqGwgg .. ...... ....... ... ............ ... .... ... .. ...... .. ........ .. .... ... ...... ...... .. ........... -
f21"'L-130 t., 11rwGg mwrwuibuwljGbp(l .... .. ..... .... .. .............. .. .............. ... ... .. .. ...... .44,8 
LIJl'l pt.lmu ut,wt.iti wt.lmnonptiL .. ..... ........... ... ......................... .. ... .... .. ..................... 31.4 
UJ11 pt.lmu wt.J.uinqGwgp ............... .. ................................. .. .............. ..... ..... .. .. ..... 13,4 
LfUf2--500U, '-lwuUf2-5320 t., 11rwGg mwrwmbuwljGbrD ........... ..... .. .. .... .......... .. .. 13,4 
UJ11 p4mo otiwl!ti w4uinunpt,L ................................................ ... .. ... .... .. ... .. ...... .... .. 5,5 
UJ11 pL[mo wt.lmnqGwgp ..... ... .... .. .... ..... .. .... .... ... .. .. ...... ..... ..... .. ..... .. .... .. ... .. ... .. .... .... 7,9 
'-lpUf2-250 t., 11rwGg uiwrwuibuwl.jGbr,[l .......... ...... .. .... .... .. .... .. ........ .. .. .. ..... .. ...... ... 3,3 
UJll pt.lmu ut,wl.Jti wt.lmnonpt,L ......... .. ......... ... ............... .. .......... ... ......... ... ...... ........ 0,8 
UJl'l p4mu wL[mnqGwgp ........ ..... ...... .. ..... .. .. ... ................. .... ......... .. ................... .... . 2,5 
LtiUfl-677, LUf2 ....... .. ............. ... .... .. ..... ... .... ... .. ............. .......... .. ......... ... .. ..... .. ..... .. .. 5,8 
«l"'l.jwr,mu-255», «rljwpmu-280» ......... .... ..... ... ..... ....... .. ..... .. .. .... .. ........ ..... ....... ... 0,4 

Lfwr,11wmwr, wt.J.mnonptiLGbr,ti P'-1-t, L, P'1-ti L[wnbLtiPti 6wtuuQ hwzt.lwrljL[bL 
t. bLubLnt.J. mrwGuUJnrmwJtiG hnupmu nrnzwljt, un11bLGbrt, w4uinunptiLGbr,t, 
pwctGt,g L, 11rwG hwOWUJWL!lWUtuwG t.lwnbLtiPti 6wtuut,g: 

cl.wnbLtiPti mbuwljwr,wr 6wtuut, wrctbpubpQ, 4wtu4w6 uirwGuUJnpuiwJt,G 
hnupt, t.ltiC'iwljt,g, pbrt.lw6 bu 3.2 wrumuwljmu: ~nupt, tiu1r.bGutiL[mpJwG t., 
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tu111mpiwu lj,mt,ntuuwu ctwuwuw4 111b11ti bu mubumu 4.wnbLPf>P owtuuti 
npw4w4wu lj,nlj,ntumpJmuubri: 

li .O.PriwJLn4.u4m w2tuwuiwuf>ubrimu [7) hpuuw4.np4.w6 
111pwuuL4nriuiwJpu hnuf>p pwctwGuwu hGwpwlj_npmpJmGQ 2 111pL4p 
w4.111nunpfiLGbriti· wpwq(!Gpwg (UWflf1WU1W!'1Gbri) l, f1WUf1Wf1[JUpwg 
(pb11uw111wpub11 L. w4.111npmuub11): 

Ub4 4.priw4pg LiJmut,G wGgubuJ 4w111w114.mu t hnuf>p tu111mpJWU wrinlj_: 
CDnf>fl tuuimpJwG 11bummu w4.111nunpfiLubriti uti2L. lj,ntuwq11bgmpJnLUQ 

qnriouw4wumu pwgw4wJmu t, L. 4.w11nr11ubrio hGwrwLJ.nrimpJmu mGbu 
b11pL.b4bLm wJu wriwqmpimuubrnLJ., nrnuf> unui bu wqw111 bripL.b4mpJwu 
f}nLJLWUlflbLti wrwqmpJWU(! : UwuL.rti wqw111mpJnLU[J uwhuwuwtj,w4 it , hbripb[l[J 
pwgw4wJmu bu: SpwGuL4nriuiwJtiu Guwu 4.priw4Q ou11mu4.w6 t hw2LJ.bL wqw111: 
=inuf>ti tuuimpJmu(! iii qbrwqwGgmu 10 w4.111 ./4u-pg: 4.wnbLfif>ti LflWgmgfii 
6wtuuo L4WJLiwuw4.n114.w6 t upwJu tuw! Lib11m4ubriti wCiguwu pumpwq11n4.: 

Li'1JnLUW4 3.2 

4Wl1bLfif>ti uibuw4wriw11 owtuuti 4wtu4.w6mpJmu(! w4.111nunptiLti 
U1PL4P9 l, 11111wuu1.4np111wJpG hnuf>p 4.priw4pg 

SpwGu1.4np111wJtiG U4.111nunpf1LP 4W11bLh Jh 111buw4wriwri 6wtuu11 
hnuf>ti 4.priw4Q UlplljQ Qu,, 1/40 a,,,_nuG., 1/ct Q ,n,, 1/1.JwGqwn 

u 0,072 1,03 0,016 

Uqwui 
Pli 0,346 2, 1 0,13 
P"l 0,362 1,8 0,153 

u 0,076 1,03 0,012 

tuupwJtiu 
Pli 0,375 2, 1 0,106 
P'1 0,392 1,8 0, 121 

u 0,82 1,03 0,006 

CwpWUJnLGWJpu 
Pli 0,49 2, 1 0,066 
P'1 0,495 1,8 0,078 

=!nuf>ti tu111mpJwG wriQ pbrimu t wqw111 L4WJtlwuub11fig tuupw4wJpup 
wugtlwu[!: UwuL.rit, wqw111mpJmuQ uwhuwuwlj,w44.mu t, u4umu bu w11w2wuwl 
11wG11w11 bflpl.b4n11 w4.111nunpfiLubpp hbrpbfl: =!nuf>ti wpwqmpJmuQ ulj_wqmtl t , 
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pu111buup4.mpimuo· w!Smtl: tuupw4wJtiu bppl.b4mpJmGQ punrin2 t 11-30 w4.ui/4u 
tu111mpJwu hwuwri: 4.wnbLPf>P u1wgmgfii owtuuo 30-40%-nlj_ n11n24.nul t 
uti2m11f1Gbpmtl b11pl.b4mpJwG 1.4wJuwGub11n4. l, 60-70%-nlj_ tuw!Libpm4p qnuimtl 
m2wgmtlubriti 111L.n11mpJwup : 

tu111mpJwu hb111wqw w!SQ pbpmu t uriwu , np hnuf>!J ou11munu.l t 11wu11w11 
2w11ct4.n11 hbripti 111buf> (zwrwuJmuLuJtiu bripl.b4mpJmu): U4.111nunpfiLub11ti uwul.rtJ 
11ct4.w11wg4.w6 t: U4uw6 nrin2 tu111nq~1mGpg , nrio hwLiwL4wU1wutuwGmu t 
bflpl.b4mpJwu wnwlJ.bLwqnLJu pu111b[1ut,4.mpJWU(!, wriwqmf)JWG Glj_wqmtl(! pbpmu 
t pG111bGup4.mpJWU ti2bgtlwu, 0G11hnu.4 ufiuil. LritiLJ. tugwGuwu: CWflWUJnLUWJPU 
nbctpli[! hwuw1.4wu,wutuwunu.l t 30-100 w4.111/4u tu111mpJWUQ , 4.wnbLfif>ti 
LflWgmgfii 6wtuuo hpuGw4wumu 4wtu4.w6 t uti2m11fiub11mu b11fll.b4mpJwCi 
l4WJLiwGub[1pg : 

l,4 . 3.3-mtl ub114wJwg4.w6 bu Q9 4.wnbLPf>P 6wtuuti l, N bflpl.b4mp1wu 
tiuuibuut,4.mf)JWG 4wtu4.w6mpJmuubpQ hnuf>p tuu,mpJmupg: 

N. tul[tp / d 

800 200 

0 0 ~-~--- ~--~---~-- ~ 
20 40 60 80 

li4 . 3.3. Uwp11w111w11 w4.111ntlnpfiLubrifi 4.w11bLfif>P 6wtuuti 11tiwqriwup hwui4.w6 
(hnuf>mU uwri11w111w11 w4.111nunpfiLGb11ti f>WUW4Q 60 % t) : 

1-Lj_wnbLtif>ti 6wtuuti 11tiwqriwu(!, 2-11111wuu1.4n11111wJpu hnuf>p hj1UGw4wu 
11fiwq11wtl(!: 
4.wnbLfif>ti 6wtuu(! w4.uintlnpfiLub11ti hnuf>ti wuoG11hwui 2w11ctuwu ctwuwGw4 

4wtu4.w6 t 11111wuuL4nri111wJpu uti2ngub11ti plj_pg , uib11wl/lntuuwu hwu,4.w6p 
pb11u4.w6mp1mupg l, 1114.JWL w4.111ntlnptiLP 4.wnbLfif>li 6wtuutig : tu111mpJWU WIS[! 
wqw111 L. tuupw4w1tiu 11bcti,uub11ti qn111mu pbrimu t bppl.b4mpJwG 
pu111buui,4.mp1wu 4ui11m4 wtStiG : '111w hbui ub4111b11 wnwG6pG wlj_uinunptiLti 
4.wnbL!if>ti 6wtuu(! w!Smu t wrwqmpJwCi nbcttiuti wGhw4.wuwrw!WL/lnLPJWG 
Lib6wguwu 1.4w1116w11n4.: 
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c.lwnbLtieti u1wgmgt,l owtuu[! wt.J.u,nunpt,LGbrti hnupt, 4n11.ut,g tuwlubrim4t, 
qnu,mu ub6 uwuwup nrinzt.J.mu t LmuwgnLJgwit,G 4wriqwt.J.nriuwG gtil!Lti (Tg) 
u,l..011.mpJwup: 8til!Lti u,1..nn.mpJwG wtS[! ut,Gll.. OlJ..IU1pUWL wpctbp[!, IJUUl 4.wnbLtiJ?ti 
owtuut,, hwugGmu t 4wnbLtiPti 6wtuut, 4UlflnL4 G4wqbguwGQ, nr,Q wuu,t,tSwGwpwr, 
wCimu t (G4. 3.4): riw 4wl.J..lt.lw6 t 4wr,qwt.J.n11uwG 9P4LP (Tg-t,) wql')bgmpJwCi 
orit,Gwlw41mpJwup, 4wGqGn11. wt.J.u,nunpt,LGbr,t, Pt.I.ti t.l11w· tuwlub11m4G wGgGbLm 
ctwuwGw4: Tg-t, wCiuwG hbu, upGll.. n11nzw4t, ctwuwGw4 G4wqmu t 4wGqGn11. 
w4.u,nunpt,LGb11t, pt,l[Q, I.. hbml..wUjbu, 4wtul[w6 4wGqwnt,g hbu,n wl[u,nunpt,Lti 
pw41wnpp hbu,, t.J.wnbLPPti u1wgmgt,l owtuuo Gt.J.wqmu t : Tg-t, hbu,wqw 
ub6wguwG hbu, 4wGqGnn. w4u,nunpt,LGb11t, pt,t.J.o hwuGmu t nr,nzw4p uwhuwGt,, 
nr,tig hbu,n 41n41nti,il[mu t wGGzwG: PwJg WJI') dwuwGw4whwlnllw6mu wCimu t 
2w11cttiiGb11t, UjW(lWUj QGpwgpt, w2tuwu,wctwuwGw4[! , hWUWUjWUlWUtuwGwpW(l 
wCimu t l[wnbLtiJ?ti owtuuo UJW(lWUJ [!Gpwgpmu, hbu,l..wUjbu t.J.wnbLtiPti oG11hwGnq1 
owtuu[!: 

q ... L 

72 

70 

69 

u4. 3.4. Ywriqwt.J.nriuwG 9P4LP u,l..nn.mpJwG wq11bgmpJmGo wl[u,nonptiLt 
4.wnbLtiPti owtuut, t.J.riw : 

Ty,4p4 

70 

60 

50 

40 L--~~~~~~~~~----' 
100 60 D. % 

u4. 3.5. S11wGuL4nf1U1WJt,G hnupt, l.jwqut, wq11bgmp1muo 4wriqwt.J.nriuwG gtil.JL~ 
OlJ..!UlpUWL u,l.,nri.mpJwG l[riw· [!UUl 4.wnbLtieti 6wtuut, 
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T g tl- -ti wr,ctbpGb[l[! nrinz l')b1.4pbflnLO tbG hWUWUjWUlWUtuwGmo 
OUjUlt,UWLtiG' [!UUl Tgh mzwguwG: Orit,Gwlj' 670 ut,w4./ct bflpl..bl.jmpJwG 
t,Gu,bGut,l[mpJwG 11bl.J..lpmo, bflp owri11wmwri w4mnonpt,LGb11t, pwGwl.Jo hnupmo 
l.jwqomo t 60 %, gtil!Lti Gt.J.wqwqnqG ml..nn.mp1mG[! [!UUl mzwgmuGbrit, 4wqomo t 
60 4.fl4·, t,ul.j [!UU1 t.J.wnbLtieti owtuut,· 70 t.J.ri4. : 

T 9 ~ - gt,Lut, Gt.J.wqwqnLJG U1l..n11.mpJmGG t· [!UUl l[wnbLtiPti owtuut,: 
T9 h-gtil.JLti Gl[wqwqnLJG ml..n11.mpJmGG t· [!UUl hWlJ..IW'lnLOGbflt,: 
<l>n110Gw4wG U14.JWLGbrit, l[bflLnLOnLf)JnLG[! (u,b u Gl.j . 3.5} gmJg t UlWLt,u, nri 

T9t1-G 4wtut.J.w6 t hnupt, 4wqut,g: Uwr,11wu,wri wt.J.u,nunpt,LGbrit,g l.jwqul[w6 
mriwGulJ..lnflU1WJt,G hnupt, hwuwri (brp uwri11wmwri wt.J.mnonpt,LGbrit, pwGwl.jQ 
U1{1WGUUjnpu,wJt,G hnupnul Oba t 70 u,n4nut,g) T gl\ < T gh, bpp U=0,7, gtJl.JLti 
bril.Jwpwu,1.,mpJnLG[! Tgt(_::;Tgh : UWfll')WUlWfl W4.U1nunptiLGbrit, pwGwl.jj, hbu,wqw 
Gl[wqnLOQ hnupmu pbrimu t T9 ~-t, wCit,G: U111 orit,Gwiw41mpJmG pwgwmrit.J.mu t 
Griwunl[. nri hnupmu pbnGwmwri wt.J.mnunpt,Lubrit, qbriwl.Jznuwup 4.wnbLti2ti 
qmuwriwit,G owtuui, t.J.riw br,\.jwfl ctwuwGw4 wq11mo t pw41wnpt, l[rw L(lWgmgt,i 
owtuut, Gl[wqmOQ, pwGt, nr Gw pwl[w4wGt,G ob6 t· hwubowu,w6 wqwm [!Gpwg2t, 
nbdt,umu l[wnbLtieti owtuut, hbu,: 

tripl..b4mp1wG t,Gu,bGut,l[mpJmGQ GnLJGljlbu wql')mu t T 9 t1 9P4LP 
u,l.,n11.mf)JWU 4.flW, PWJ9 nt WJl')pWG 2nzw41bLt,, 300-t,g 800 ot,w4./ct 
t,Gu,bCiut,l[mpJwG wCiuwop T9q -G wt.lbLwGmo t "" 5 l[r,l.j-nl[: LmuwgnLJgw1t,G 
opJbl.ju,Gbrit, l.jnnri11t,Gwg4.w6 l.Jwriqwl[nrimu[! pmJL t UlWLtiu Gl[wqbgGbL t,Gil.J..lbu 
41ntuw1111owG hbnwt.J.nrinLpJwup bflpl..bl.jmpJwG wriwqmpJwG 
wGhw4.WUWflW[LU4lnLf)JnLG[! , WJGUjbU tL hWUjW'l.011. wl[u,nunpt,LGbrit, pt,4.[!, nrinGg 
hbu,l.,wGpnl[ 4.wnbLtiP'1 owtuu[! Gl[wqmo t : 

tripl..bl.jmpJwG 4wquwl.JbrilJ..luwG obpn11Gbrit, i.. u,btuG!il.Jwl.jwG ot,2ngubrit, 
qwriqwgnLU[! , WJI') p4mu tYU,-t, Gbfll')flnLO[! QW'lWJ?UOflnLU, L4WhwG2mo t 
ut,2ngwnmuGbrit, wri111mGwl[bu,mpJwG qGwhwu,uwG ubpn11t,4w1t, uzw4muo: UJI') 
tuG11f1'1 Lnt6uwG PWfll')nLpJmGG WJG t. nri bflpl..bl.jmpJwG UlWflpbfl owuGwl.jt,gGbp 
Gbfl4WJWgGmu bG CiwGWUjW[lhWJt,G bflpl..b4mpJWG hwljwuwl.jwG UjWhwu2ubri' 
bflpl..bl.jmpJwG wGt.J.u,wGqmpJmu, 41ntuw11rim0Gb11'1 ctwuwGwl.jt, l.JriCiwu,mu, 
4.wnbLt,.Qt, tuGwJnn.mpJmG, 2fl2W4W uj,2w4.WJ(lP OWQ{lnLf)JWU UjWhUjwGmu: Ut,Gll., 
w1ctu iti hw2n11.l[bL uzwl.JbL wo41n41t,[ [w41wGt,zGbrit, hwuwLtifl, nriQ hw2n11.mpJwup 
ubriwnbri pnlnri pl[wr,l.jl[w6 lJ..!WhwG2GbriQ: UJI') 1.4wu,Ciwnn4. qnriouwl.jwumo 
UU1j,Uj4.WO b[i oqu,wqnri6bL CiWUWUjW(lhWJt,G b(lpl..bl.jmf)JWG WJGUjt,Ut, 4wril..nri 
qnrionuGb11. t,Gll.J..ltiut,p bG tuGwJnn.wl.jwGmpJmGo I.. t4nLnqt,w4wG 
wut.J.u,wGqmpJmG[!: 

Ul[u,nunpt,LGbrit, t.J.wnbL'1Pti owtuut, t.lrw bflpl..bl.jmpJwu Ljwquwl.jbfll.J..IOWG 
wq11bgm~1wG nLf'\11.nL~JWUp 4WU1W[l4.W6 hbmwqnu,m~JnLGGbp[! gnl)g bG UlWLt,U, 
nri l[wnbL'1Pti owtuuQ nrinz lJ..IWJuwGGbrimu 1.Jw11n11. t QUl')mGl[l:iL nril.J..lbu [ W41wut,2. 
pwut, nri wriu,wgnLmli t l[wnbL'12ti tuuwJn11.mpJmG[!, wriwqmpJwG gmgwGj,zGb(lQ 
I.. wGnLrt11.wl.Jt,nribG' wru,wol[nn. qwqbrit, pmGwt.J.nr wriu,w[ibu,muGbrit, 2wuwl.j[!: 
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,t,zbgGbGp, nr pwriwpGbr,nu.l br,pt,bl.jmpJwG L{wqi.lwl.jbr,1..41.lwG qttuwi.tnr 
tuGf'ltirGbr,j,g i.lbl{Q mzwgmi.lubr,j, p4j, t, br,pl.bljmpJwG U1l,n11mpJwG 4r6wU1mi.lG t. 
tt,ntuwf'lrmi.lGbr,j, wr,wqntpJwG LjwJmG nbctt,i.lt, al,w4npmi.l[! : Lnt6uwG wutnp6wGQ 
pw4wl.jwGj,G qqwJmG Ljbr,1.4n4 pGmpwqr,4mi.l t U1[1WGu1.4nr,tnwJj,G i.lj,2ngGbr,t, 1 41.l 
mrim i.trw 4wnbLl'lPli 6wtuun4, l, wJG L{wrbtll t wGt.lj,2wl{wGnr,bG oqtnwqnp6bt 
np1.4bu 6wGw1.4wphwJt,G br,pt,bl.jmpJwG Ljwqi.lwl.jbp1.41~wG nrnzwl.jt, twttiwut,2: 
Uwl.jwJG hw24t, wnGbtn'-l , nr LjwG Gwl, WJL qnr,6nGGbr, nrnGp tbG 4bpwpbrmi.l 
br,pL.bl.jmpJwG Ljwqi.lwl.jbr,uii.lwGo . uwl.jwJG Gm1Guibu wqf'}mi.l bG 4wnbtr2'1 6wtuuj, 
i.trw UlW[lpbr U1b11wi.lwubr,j, hwi.lbi.lwtnmpJwG ctwt.lwGwl.j, wGhpwdbzUl t oqU14bL 
hwpwpbr,wl.jwG gmgwGj,zGbpt,g· 4wnbtli!?'1 6wtuuj, wi.lbLwgt'.iwG KtJ. qnp6wl.jgt,g, 
nr,G wr,tnwhwJU1mi.l t qbppbnG4w6 («UJj,4») ctwt'.ibpj,G 4wnbtliPli 6wtuuj, Qlll . w6o' 
hwt.lbt.lwtnw6 wqwtn UJWJi.lwGGbr,mi.l owtuuj, Owq· w6j, hbUl' 

(3. 3) 

nruibu br,pl,bl.jmpJwG wqwU1 1.4w1i.lwG, wnw2wr4i.tnu.l t QUf'lmGbt 
w4tnni.lnpj,Lj, wnwug L{wuqwnj, bppl,bljmpJmG[!. pGwl{wi.twmj, hwi.lwr 
uwhi.lwGwJt,G PnLJLWUl[lbLl'l wrwqmpJwi.lp (60 Lji.l /d). wJut,GpG LjwGqwnGbpj, 
pwgwl.jwJmpJwG l, tnpwGuUjn(lUlWJt,G hnupl°l l.jnfllil°lg tuwGqwpmi.lGbrl°l pwgwnuw(i 
L4WJLiwGG,bpmi.l: 

Um G1.4wmwl.jn4 Ljwmwri.tmi.l bu ummqnflwl.jwG bppwGgGbr br,pl,l::il.jmpJwG 
G4wqwqnLJG j,GmbGuj,4mpJwG 1.4wJt.lwGGbr,mi.l: 4wnbtli!?'1 6wtuu[! twlt,mi.l bG 
«L4ti4» ctwi.lbr,tiG br,pt,l::il.jmpJwG L{wquwl.jbr,1..41.lwG uti2ngG.l::ir'1 wqf'}l::igmpJwup: 

l"f'll::iwtwl{wG 1.4w1i.lwGGbr,mt.l w4mnunptilti t.1_wnbt'12'1 6wtuuo 
6wGw1.4wr,hwlt,n11ngwJ'1G gwGgti mbriwt.lwumu nrn24mi.l t i.ltiwJG Grw 
4wnmg4w6pwJtiu wnwGaGwhwtnl.jmpJmGGbrni.t t, wrmw2tiG uti2wi.twJrti 
1.4wr,wi.ll::imr,bpn4: 

'-lwnbt'12'1 6wtuuti woti KtJ. qnr,6wl{gti wr,ctbpGbr,[! nrnzi.lbt bG br,b4nJwG 
«L4ti4» ctwi.lbr,t,G t'.iwmwewriwpt, tnru uwJrmritiGbrt, i.trw : ui,wctwi.lwGw4 
ummqnriwl{wG w4tnnunptit'1 i.trw 4wnbLl'lPl'l 6wtuut, hbu, i.lbl.jmn11 twltJ4mi.l t Gwl, 
w4mni.lnpt,Lti wrwqmpJmG[! : nr,1.4bu or,t,Gwlj , WllJmuwl.jmi.l pbr,t.1_w6 bG Kq.·ti 
wrctbpubr,(! Unuljt.1_w pwriwpti nrn2 1.4n11nU1wGbr'1 hwuwr: 

S4b[1UL{WJW 1.4n11nU1w 
Pbqn4wJw 1.4n11nU1w 
Umzt,u4i, tu6m11ti 
LbGtiGqpWf'lJWG uinrinmw 
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1,88 
1,64 
1,56 
1.42 . 

bppl,bl.jmpJwG wi.lbGwwGpwpbG1.4wuU1 L4WJLiwGGbp[! qpwGgl.J.bt t S41::ipul.jwJw 
1.4n11nU1wJmi.l (Kl\··'1 wi.lbGwpwpclp wpctbpGb[l[!) , wnwi.lbt pwpbG1.4wumr( 
LbGt,Gqr,wrlJwG 1.4nf"lntnwJmi.l (K4.=1,42): 

,bmwqnmmpJmGGbrti hwzi.twr4Gb[1[! t, Lt,nrawrwrwl{wG U1tlJwtGl::iro gmJg 
bG UlWLt,U, nr qbr,wqwGgwL4bu i.lW(lf'lWU1Wf1 W4U1nt.lnpj,tGbr,j, bppl,bl.jmpJWUp 
i.lwJrmritiGbpj, hwuwr t, GmJG i.lwl{wrf'lwljmu hwU14n11 tuwtt.lbr,ml{Gbr,j, 
wnl{wJm~JwG f'lbUJpmu K4. qnr,owl.jgj, tirwl{wG wrctbp[! Ljwqumu t 1,30-1 ,35, t,u4 
qbpwqwGgwL4bu pbnGwlilW[l W4U1ni.lnpt,tGbpt, bppl,bl.jmpJWup UWJ[lnLf"lpGbpt, 
hwuwr· 1,45-1,55: Um twltJwGt,zubrt, L{wr,t,nr wrctbpGbr,t,g lib4G tt wJG t , nr 
4wnbtti2ti 6wtuu[! hbzmmpJwup 4wrbt'1 t GbpljwJwgGbt pwGwl.jwJj,G 
wr,u,whwJmmpJwt'.ip, WJ'1 UJWU16wnn4 WJG pwGwl.jw1.41::iu wrmwgntmu t nt uj,wJG 
mrwGuUJnrmwJt,G hnupt, nrw4w4wG 4t,6wljo, wnt, 4wnbL112t, wGut,2wl{wG 
owtuut, G4wqmi.l[! JmrwpwGtJmr i.lt,2ngwnuwG qGwhwU1i.lwG 11bUJJ?mi.l' L{wuii.two 
6wGwUJwrhwJj,G br,pUL{mpJwG Ljwquwl{bruii.lwG hwuwl{wrqt, 
Ljwu,wrbtwqnpMwG hbm: 

Unul.j4w1t, w4u,nowGwuiwrhwJt,G j,GuU1j,U1nu.nmi.l 4brtm64bt bG 
6wGwuiwrhwJj,G ' bppl,bl.jmpJwG ouibrwU1j,4 LjwquwljbpUJuwG hj,t.lGwljwG 
mririmpJmGGbr,t, hGwrwi.tnrmpJmGGbrr::f w4U1nt.lnplitti 4umbtlif>li 6wtuut, 
G4wqbguwG mbuwGLjJmG)'\g: l,zbGQ, nfl owGwuiwrhwJj,G br,pL.bljmpJwG 
01.4br,wmt,4 LjwquwljbpUJuwG u,wl.j hwul.jwGmu bGp WJGL4t,uj, j,Gctl::iGbr,wljwG 
i.lj,2ngwnmi.lGbr,j, 4tirwnmu(!, npnGp 4wrn'1 bG j,r,wl.jwGwg4bt qnJmpJmG mGbgn11 
6wGwuiwrhwltJnf"lngwJj,G gwGgmu, wnwug Grw hj,uGwljwG 4bpwl.jwnmguwG t, 
Gnr 6wGwuiwrhGbpj, zt,GwrwrmpJwG: ui.lwG i.lt,2ngwnmuGbr,j,g L{wtu4w6· 
w4u,ni.lnptilli 4wnbtli2ti owtuuj, tnGLilbui.lwG i.lt,2t,Ci wrct!:ip[! Ljwqumu t , %-n4.: 

Srwuu1.4nr,mwJt,G L, h!:imt,nmGwJt,G hnupbr,t,. 
i.l!:i4 Lt,ntuhwU1i.lwG 4r6wU1nu.lQ .......... ... ..... ..... ... .... ... ..... ..... .... ....... ..... ...... 5-20 
P!:inG4w6mpJwG uwl{wrf'lw4t, t,2bgmi.l(! 10 %-n4 
tuupwJt,G t, zwrwuJmGw1t,G bppl,bl.jmpJwG n!:ictj,uG!:ipmu .. ........... .... .. ..... 3-10 
Srwuu1.4n[1lflWJt,G hnupt, Ljwqt.lt, OL4U1t,UWLWQnLUQ ........................... ..... ... 7-8 
Ur,wqmpJWU nbdj,i.lt, OUJUlj,LIWLWQnLUQ ..... ........ .... .. .. .. .. ... .. .. .... .. .. ....... .. ... 8-12 
'-lwr,qw4nr,uwG gti4Lti mt,nrimpJwG 0L4uit,i.lwtwgmi.lo 
[!UUl 4wnbtt,Qt, G4wqwqnLJG 6wtuut, .. .. ....... .. .. ....... .. .... ..... ... ... ... .. ............... 5-7 
tib'-IU,-j, G!:ir11rmi.l[! .. .. .......... ........ ...... .. ........ .. .. ..... .... .......................... .. .. 5-15 
'-lwn!:itt,pt, 6wtuuj, Lt,mt,ntuuwG pw4wl.jwG LWJG ut,2wljwJQ[! pwgwU1p4mu t 

pw11wpGtrmu bppL.bljmpJwG UJWJi.lwGGbpt, pwquwcll,mpJwi.lp, WJf'l uiwm6wnn4 
JmrwpwGtJnLfl uwuGwl{t, f'lbUJpmu nrn2w4t, ut,2ngwni.lwG wr111mGw4bU1mpJwG 
qGwhwmmuo wGhpwctbzU1 t Ljwmwrbt LiWJ(lnLf"lm U1tlJwt hwU14w6t, hwuwr· 
hwzi.tti wnGbtml mrwGuUJnrmwJt,G hnupt, uiwrwubmpbp[! : 

,wi.lwnnmwl{t, pGGwr,LjbGp bppt,bl.jm~JwG Ljwquwl.jbr,1..41.lwG pwrbtwLtuwG t, 
i.twnbtlif>'1 6wtuut, 4r6wU1uwG m 2r2w4w ut,2wl.J.w1r'1 4.pw wq11n'1 WJf'l Ljwpl,np 
qnr,onGGbro: 
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S0wCiuumnmw1hG L. hbmhnmCiw1hCi hnupbnh Lhntuhwmnu:iCibnh puh 
lm6wmnu:i: 

LJw111m11.t,Cibpmu wCinGrihwm bflpL.bljmpJwCi 4wquw4bf1L4mun 
w11riw11wg4wo t n2 utiwJCi 4wnbLllJ?ti tuuwJnrimpJwCi mbuwCiljJmCit,g , WJLL. 211 2w4w 
uti2wtlwJ11ti 411w wtlmnunptiLwJtiu mpwCiuL4npmt, pwgwuwljwCi wqribgmpJwCi 
Ci4wquwup , bflpL.bljmpJwCi wCi4mwCiqmpJwCi L. hw11.n1111w4guwCi w11wqmpJwCi 
pw11011wguwup: LiJl'l L4wml'.iwnn4 mt.lJwL ut,2ngwnuwCi w11ri1mGw4bmmpJmCio zwm 
PWflOfl t : Qurihwumr wnuwup bflpL.bljmpJwCi L4flngbumu 4wnbLtiJ?ti owtuuti 
Ci4wqbgmuo n11nz4mu t m11wCiuL4nflU1WJl1Ci hnuJ?ti 4t,l'.iw4n4, Ci11w 4wqun4 L. 
tuw2ub11m4Gb11ti uti2L. briwo hbnw4n11mp1wup: niw2ubpm4Cib11ti uti2L. ouljwo 
hbnw4n11mpJwCi ubowguwCi dwuwCiwlj w4mnunptJLCib11ti 2whwqn11MwCi 
Wfl'1JmCiw4bmmpJmCio wl'.inu:i t: 

S11wCiuL4npmw1tiu uti2ngCib11ti LjwuqwnCibflti p4t, 4p6wmuwuo ljwflbLti t 
hwuCibL qn11on11. 4w11qw4n114n11. tuw2ub11m4Gb11ti L. hbmt,nmCiwJtiG wCigmuwb11ti p4t, 
Ci4wqbguwup, m11wuuL4nfl1J1WJt,Ci L. hbmt,mnCiwJtiG hnuJ?bflti b11pL.b4ntpJwCi 
4wquw4b11L4uwCi pw11bLw4uwup , LntuwgnLJgwJtiCi opJbljmCibpt, wztuwmwGJ?ti 
4wnw4w11uwCi wnw2w4n11 ubpn11ub11ti ub11rwuwup, 0114w ump dwub11t,G, 
hwCiqumJwCi L. mnCi 011b11tiu ribritiu pw11pn11. wqriwuzwCit, nbdt,uti Litirwnuwup: 

lJwmmnhuboh pbnuywomp1wu uwywnnwuh uywqmuo: 4WnbLtJJ?ti 
qbpwowtuuti qLtuwtlnr L4wml'.iwnGb11tig ubljo hwG11t,uwCimu t J?Wl'lWJ?WJtiu 
UWJflnL1'll1Cib11ti PWflOfl IJ1flWUUL4nfl1J1WJtiu ptrnu4wompJmuo: Sf1WUUL4npmt, 
UL4W1J1W4whWflUWfl pbnCi4wompJWU UW4WflflW4D Ljwqumu t unl.!1 0,45, 
b11pL.b4mpJwCi hnuJ?ti hbmwqw hwqbgmliQ pbflmtl t w4mnunptJLCib11ti 
2whwqn11MwCi mumbuwljwCi gmgwutizubflti 4wmwguwGQ: 

Pbnu4wompJwCi uw4w1111w4t, Ci4wquwCi ljwflbLti t hwuCibL mw11pbfl 
m11.11.mpJmCiCibpn4' w4mnunptiLwJt,u LJ,ntuw1111muGb11ti nwgt,nuwl 
4wquw4bflL4UWUp, QUU1 IJ1WflW0nLPJWU L. dwuwCiw4t, IJ1flWUUL4nf1U1WJl1Ci hnuJ?ti 
WL4W4bCiU1[1nCiwguwup , UWJflnLl'l_t,Cibpt, pnrinLUWLjnLpJWU pwpopwguwup: 
PbnCi4womp1wu uw4w1111w4t, ti2bgmuo 1 O %-n4 pmJL t mwLtiu tuupwljwJtiu 
nbdt,uti 11bL4J?mu u4wqbgCibL 4wnbLl1J?ti LflWgmgti2 owtuuo 3-6 %-ntl. 
ZWflWUJnLUWJt,Ci bflptJ flbL4J?nLU, 5-10 %-n4: 

S0wuuwnomw1hu hnuph uwquh owmhuw1 wqmun: 
S11wuuL4n11mwJtiu hnuJ?mu LnWflpbfl 2whwqn11ow4wu hwmljmpJmCiubp 

mCibgnri w4mnunptJLCib11ti wnljwJmpJmuo pbpmu t 4wnbLtiJ?ti owtuuti L. 
b11pL.b4mpJwu wCihwuw2wLJ,mpJwCi wl'.ij,Ci: LJw111m11.m pbnG4wompJwCi wl'.io qqwlti 
2wl.J,ml w4bLwgumu t tlwnbLliJ?ti qbpwowtuuti pwdt,Cio : LJt,wubn hnuJ?brti 
utnbriomuo hCiwpw4n11 t uWfl'lWLnWfl L. pbnCiwmwfl w4mnunptiLubflti 
b11pL.b4mpJwu qnmj,CibflO pwdwCibLntl, m11.L.nf1WU1Wfl L. pbnuwu,wp U1flWUuL4nf11J1jl 
bppL.bljmpJwu hwuw11 wnwuot,u OWJflm11.t,Gb11ti hwmljwguwup, b11pm11.w1t,Ci 
m11.L.n11wmw11 LnflwCiuL4nfl1J1ti hwuwfl wnwCiot,Ci qnmt,Cibpt, hwu,4wgtlwup, 
tiJw2ubpm4ub11tiG unmbuwLtiu b11pL.b4mpJwu hbmwqw mririmpJmuCibpt, 
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qnmt,ubpti uwuCiwqt,u,wguwup, t,Ci2L4bu uwL. pbnuwmw11 u,pwCiuUJn11mt, 
bppL.bljmpJwu w11qbLmlin4 J?Wl'lWJ?ubrti 4bCimpnCiw4wG uwumu: 

Uymnunph1 Gboh boBL.bumB1wu wnwqmB1wu nbdhuh owmhuw1 wqmtl : 
4WnbLtiJ?ti owtuuti 4flOWIJ1UWCi UL4WU1W4n4 IJ1flWUUL4nfllJ1WJtiCi hnuJ?ti W[lwqmpJWU 
nbdt,uti 411w 1111w4wCi wq11bgmpJmCi t pnriumu 40 Ljtl /d w11wqmpJmCio : 
UpwqmpJwCi hbu,wqw t,2bgmuo pbflmu t 4wnbLtiJ?ti owtuuti ubowguwGo: 
U11wqmpJwCi uwhuwuwt.J,wljmuo J?Wl'J.WJ?Cib11mu utiG2L. 50 40/d pmJL t mwLtiu , 60 
Lju/d-ti hbm hwtlbtlwmwo. 4pl'.iwmbL 4wnbLtiJ?ti owtuuo 8-12 %-n4, t,u4 utiG2L. 40 
4tl /d' 4-8 %-n4: bflp hnuJ?ti tummpJnLU[! qqwlti 2wt.J,n4 ubo t. w11wqmpJwCi 
uwhtlwCiwLJ,w4mliD 4wnbLtiJ?ti owtuuti 4flW twljwu wq11bgmpJmu 2ti pn11.Cimu : 

nnL.t tuwsubnmumu bnBL.bymB1wG uwouwunDliwu ahu1 h owu,huw1 wqmu: 
YwnbLtiJ?ti LflWgmgti2 owtuuti 4116wmmu[! tuw2ubpm4t, qnmmu hGwpw4n11 t 
4w11qw4n11uwG gti'-1Lti OL4mt,uwlwguwu b11.w4wun4: Qum 4wnbLtiJ?ti owtuuti. 
4wpqw4n11uwCi 9P4Lti OUJmtiuwl mL.nrimpJmCiD Ljwqumu t 50-60 4114' 
qb11wqwGgwL4bu UWflflWIJlWfl w4mnunptiLDb11tig pw11.4wgwo hnuJ?ti hwuw11 90-
100 4114' qbpwqwugwL4bu pbnCiwmwp w4mnunpt,LGbpt,g pw11.4wgwo hnuJ?ti 
hwuw11 : UJfl uti2ngwnuwCi ti11w4wuwgmliQ pmJl t mwltiu ti2bgCibL 4wnbLtiJ?ti 
owtuuQ 5-7 %-n4: 

6wGwwwnhw1hG bnBL.bym91wu ljwquwljbnwuwG LtwnwywnuwG 
wymnuwu,wqywo hwuwltwnah Gbnnomul} : UJu 11bL4J?nLu w4mnunptitGbpti 
4wnbLtiJ?ti owtuuti t,2bgmu[! 4wtu4wo t bflbJ? qnponGt,g· tuw2ub11m4t, untn 
mzwg4n11. m11wGuL4npmw1tiG ut,2ngub11ti p4t,g , u11wGg hwL4w11.uwG dwuwCiw4t, 
Ljpl'.iwmmut,g L. bflpL.b4mpJwG wpwqmpJwG wuhw4wuwpw2wt.J,mp1wu 
Ci4wqbgmut,g : 6wuwL4Wflhw1tiG bflpL.bljnLpJwu 4wnw4w11uwG w4mnuwmwg4wo 
hwuwljwpqt, 2whwqn11Mwu opt,uwlj[! gm.Jg t m4bL, n11 urwGg Gbfll'lflnLUO pntJL t 
l.!1WLPU hwuGbL 4wnbL'1J?li tuGwJnrtmpJwG' 10-15 %-n4, 
OWUWL4WflhWIJ1flWUUUJnfllJ1WJtiG L4W1J1WhW[1Gb11ti 4p6wmuwuo' 10-20 %-n4, 
2112w4w ut,2w4WJflti oriti w4wqwuo wrimnmnrt 4Ciwuw4w11 qwqbpt, G4wqbgtlwCi[!' 
15-25 %-mt: UJflL4tiuti Wflf1Jmuw4bmmpJwCi ljwflbLll t hwuubL CiwL. bppL.bljmpJwCi 
4nnpritiuwg4wo 4wriqw4nriuwCi GbflflflOWG dwuwuwlj : 

3.2. U4mnuwJ11m11.t,Gb11ti 011ti writnnmuwG LJ,nriouwljwu 
mumuGwut,pnLpJmGCibflo 

(J)n110Gw4wG mumuCiwutirimpJmCiubflO wGhpwdbzm b[i l'.iwuwL4wflhwJt,Ci 
bflpL.bljmpJwCi Ljwnwtlwriuwu hwuwl.Jwriqti L. 2112w4w uti2wtlw1riti 4t,6wl.Jti 
qCiwhwmmu[! pwflbLW4bLm hwuwfl uti2ngwnmuCibpti hj,uGw4nriuwG, 
b[1pL.b4mpJWU 4wquw4b[1L4UWU, UlflWUUUjn[lUlWJtiG hnuj?bflti L4WJ1WUb1J1[1b[lt, 
6zqrimuwCi L. 4wnw4wriuwG. tlwlflmritiGbflti 4briw4wnmguwCi hbppwljwGmpJwCi L. 
ow4wLCibriti tlzwljuwG DL4wmw4n4: Quu, wnw2w11ritlw6 uL4wmw4t, , 6zqpu,mu bG 
L. hbmwqnmuwG tuG11ti11GbflO , umwgtlwo tiu:Pn11uwgtiw1ti mbuwljCi m gwGljQ , 
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n11n24n11 pGmpwqpbpQ , GpwCig uLJ1wguwG hw6wfumpJmGo L. hbLJ1wqnLJ1uwG 
ubpnriubrio : 

,bu,wqnLJ1muGb11 wGgl.jwgGbLm hwuwri hw4wf14mu bG ll14JWLGbri f1W'1Wf1P 
4Ltiuwit, L. wnwGot,G 211 2wGGb11t, ut,411nl.JLtiuw1t, 4bpwpbpJWl, oriw1t,G w4wqwGt, 
w11u,nv,uwG lfl4JWLCibpt, 4b11Lm6mpJmGo (4wtu4wo oribriL.mpwpwGwl.jwG 
pGmpwqpmuCibpt,g), orib11L.mpwpwGw4wG L4WJuwGGb11t, uwut,G, npnGg ribl4f1nLLI 
G4wu,4mu bG W'1LJ1nV1n'1 UJnLpbpt, wnw4bLwqnLjG PW'1Wflf1nLPJnLUQ, GpwGg 
bpl.jwpwu,L.mpJntGQ : 

UwGt,u,wpwhwuw!Swpwl.jwJt,G l.jwJwCiGbrit, (U,Li) L. 
ht,ri11norib11L.mpwownwJmpJmGGb11t, lfl4JWLGbpt, GwtuGwl.jwG 4b11Lm6mpJmCio 
hGwpw4npmpJmG t lllWLt,u pwgwhwJlilbL ouu, 011t, w11LJ1nU1uwG f1W'1Wf1P wnw4bL 
wGpwpbUUjWUU1 UWJl1nL'1t,Cib11G m 211 2wGGb110. nrinuf? Ujblilf? t hbu,wqnLJ14bG 
wnw2t,G hbppt,G : UJri CiL4wU1w4n4 u,p4wo bupw2112wumu 4b11Lm6mu bCi 
UWJf1nL'1t,Cibpt, pbnG4wompJnLCiQ , GpwGg llWUWUjWf1hWJt,G owol.jmJpt, 4t,6W4[! , 
bppL.bl.jmpJwG 4wpqw4n11uwCi UjWJuwGGbpQ, 4wpqw4n11n11 fuwj_ubpml.jGbpt, ut,2L. 
b11wo hbnw4npmpJmGo , LJ1b11t, nbLt,b~Q . ut,2w4w111ti 4wGwj_wL4wU1muo, ub110-
uw111m11w1t,G LI1Wf1WOf1Gbpt, 4wnmgwL4wLJ1uwG pGmpwqt,110. hw24t, wnGbLn4 
lilwppbp uwl.Jwririw4Cibpmu m11bpwdwCiw11w11 hwpl.jbpt, f?WGwl.jo L. 
riwuw4npmp1mGo (4nuL4nqt,gt,wG): 

S11wGuL4npLJ1whwu,w4wq6uwG bGpw2112wGmu, orit, w11LJ1nU1mp1wup 
uw111m11m wnwLtbL wGpwpbGL4WUU1 u,b11wuwub110 n11n2bLnL hwuwp, wGhpwdbzu, 
t ririwCif? GwfuwL4bu hbu,wqnlilbL' uzwl.JbLnLt bppL.bl.jmpJwG bppm11t,Gb110 Lj,n11ngw-
6wGwL4wphw1t,G gwGgmu: '1t,LJ1uwG 4bLI1bpo GzwGwl.jmu bG LI14JWL hwu,4wot, 
ub2LJ1b11mu· bppL.bl.JbLti uwut,, uwJpt, l.jwu 4wnmgwL4wLJ1uwG qot, bqpt,Ci , t,G j_L4bu 
GwL. fuwj_ubpml.jGbpmu' bppL.bl.JbLt, uwubpt, LOnpriuwG 411w : 

liwtuGwl.jwG l)t,LJ1nu1Gb110 l.jwribLt, t wGgl.jwgGbL, oqLJ1wqnp6bLn4 
2w11dw4wG LWpnpwlilnpt,wGbp, npnuf? hGw11w4npmpJmCi bG lilWLt,u ubl.j dwumu 
ULJlWUWL 2-3 j_ WLj,muGbp b11pm11m LI1Wppbp (pwJg unLJ1t,4 LI1b'1W4WJ4WO) 
4bLI1bpmu: 

<DnpoGwl.jwG hbLJ1wqnLI1mpJmGGb110 hwG11t,uwGmu bG wnw4bL 
UjWLJlWUtuwGWLJlnL Lj,ml: UGhpwdbzlil t GzbL, nri upGnLnlllilWJt,G Ol)t, W'1LJ1nLJ1uwG 
hbLJ1wqnLJ1muo ut,wJG Lj,npowriwriwl.jwG ubpn11n4 11d4wp t t,pwl.jwGwgGbL, f?wGt, 
nri wGhpwdbzm t Gb11q11w4bL ubo p4n4 uw1111l.JwGg , w4u,nunpt,LGb11 , uwpf?bp: 
liL4wLJ1w4whw11uw11 t oqLJ1wqnp6bL hwuw4g4wo b11wGw4 . LJ1f1WCiuL4npu,wit,G 
hnuf?bpt, pGmpwqpbf1Q n11n24mu bG pnLnri hbLJ1wqnLJ14n11 LJ1b11wuwubpmu , t,ul.j 
011t, w11U1nLJ1muQ· ut,wJCi GpwGg ut, uwut, hwu,ml.j wnwG0Gwg4wo l.jbLI1bpmu: 
UnwGot,G 4bLI1bpmu 4Gwuw4w11 tuwnGmririGbpt, pw11w1111mp1wG wpdb.QQ n11n2mu 
bG hwz4w114wJt,G ubpnrin4: 

U11LJ1nu,4wo orit, Gum2Gb11t, 4bpgGbLm U1b'1Q QGLI1pmu bu bppL.bl.JbLt, uwut, 
bqpt,G: Sw11n11mp1mGGbpmu Ol)t, Cium2Gb11 (tumgbp , PWLnGCibp) 4bpgCibLt,U 
hw24wnn11Gb110 qu,G4mu bG UWJpt,G l.jwu llWUWUjWf1hwbqpt,G, nriG WL4Whn4mu t 
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GpwGg wG4u,wCiqmp1mCio L. lt, uLJ1b11omu tun j_ QUflnLJ1Cib11 w4LJ1nunpt,LCib11t, 
bppL.bl.jmpJwG hwuwri: 

Cwpdwl.jwG LWpnpwLI1npt,w1t, oqu,wqnpMwG dwuwGwl.j w4u,nunpt,LQ 
gwGl.JwLt, t u,b11w4n11bL (qnGb uwuGwl.jt,npbG) qwqnGt, 4pw, npL4buqt, wJCi 
j_ ttJwGqwpt, LI1f1WUuL4nf1LJ1WJt,Ci hnuf?t,G L. j_ttJwtuLJ1t, w4LJ1nunpt,LCibpt, 
bppL.bl.jmpJmGo: 011t, Gumz 4bpgCibLm 4WJ11Q L4bLI1.Q t LJ1b11w4np4t, hbmt,nu,CiwJt,Ci 
wCigmut,g , w4LJ1nunpt,LwJt,Ci LjwJwCiwLJ1b'1b11t,g , hwuwpwl.jwl.jwG LI1f1wCiuL4npu,t, 
l.jwCiqwnGbpt,g wnG4wqG 30 u hbnw4npmpJwCi 4pw: 

'.2t, l.jwribLti nrinzbL upGnLn11LJ1wJt,G orit, w11LJ1nLJ1muo w4LJ1nunpt,LGb11t, uq. 
bpt, 4Gwuw4w11 pw11wript,j_Gbpn4 wCiopL.t, l.jwu OJwu , uwnwtum11t, l.jwu 
01mGwhn11ut, dwuwCiwl.r 

4LJ1WCiqw4n11 !lWUWUjWf1hp ut,2m11m JnLf1Wf1WU j_JnLl1 hWLI14_WOf1nLU 2112w4w 
ut,2w4w111t, 411w u,pwuuL4nf1LI1WJt,G hnu_gt, wq11bgmp1wG gmgwGt,zubrio 
hw114w4n11 t j_wLj,bL ut, _gwGt, 4bLI1bpmu· bppL.bl.JbLt, uwut, bqpt,G , bppL.b4mp1wu 
bqpwJt,u qnlilm Ltriw, uwJpt, ub2u,b11mu , pwdwGwriwri qnLJ1m 411w , l.jwput,11 qot, 
l.jwu 4wnmgwL4wLJ1uwG qot, 411w : 

,bLJ1wqnLJ1uwG u,b11t,g 2m112 50 u 2wnw4t,11n4 j_ L4bLI1.Q t qLJ1u4bG npL.t 
4wnnLJgGb11 (zbG_gbp , gwG4wL4WLJ1ub11 L. WJL wpqbL.QCibp) , npnG_g l.Jtv:.uuqwpbu 
_gwum hnu_gt,G L. 4ttJnj_Gl)nLJ1bG w11um4t, LJ1wpwMwGo: '.2wLj,muCibpt, wCigl.jwguwG 
LJ1b11b110 L4bLJ1.Q t qbpo LtiGbG mdb11 uwqGt,uwl.jwG L. tLbl.JLJ111wuLJ1wLJ1t,4 11wzu,bpt, 
wqribgmpJmGt,g : 

!!w11w_gt, 011w1t,G w4wqwGt, w11LJ1nLJ1muo mumuGwut,pmu bG 
wnn112wL4whmp1wG L. 'llbm4nuht,1111nubLJ1t, ownwJmpJmGGbpt, hwLJ1m4 
uwp_gw4npmuGbpn4: UlljWLI1W4Wl)f14WO tuGrit,11Gb110 LnLObLnL hwuwri 
oqLJ1wqn11omu bG 011t, Gum2Gb11t, 4bpguwG 2w11dw4wG LWpnpwLI1npt,wGb11: 
'TlwppbpwljwG mumuGwut,pmpJmCiGbpQ wGgl.jwgGmu bu 2w11dw4wG L. wG2w11d 
rit,u,wl.jbu,bpmu: Uwmm11t,Gb11mu L. bGpwuwwmf'\WJt,Ci LI1wpw6_gGb11mu uq-bpt, 
pw11w1111t,j_Gb11t, lilwpwMwG uwGpwuwuG mumuuwut,puwG wuhpwdbzlilmpJwu 
l)bL4.Qmu 4wquw4bpL4mu bCi hwLJ1m4, t,G j_ L4bu L. QUU1f1n4t, l)t,LJ1wl.jbLI1bp: 

Uwwm11t,Gbpmu Ll1P4 6w4wln4 wGg4wg4.n11 orit, Wf'\LJ1nLJ1uwG wuLJ1:,6wGt, 
qGwhwlilbLm opwqt,110 Gbpwnmu t uq-bpt, ht,uuwl.jwu pw11w1111wuwub11t, 
tuLJ1wgmuGbpt, , t,G j_ L4bu GwL. 1111wGg ~nLI1nf1t,ut,w4wG Lj,ntuw114uwG wpqwut,_gCibpt, 
n11n2muo (~nLJ1no_gut,11wGLJ1Gbpt, L. oqnGt, qmuwpwJt,Ci J)wCiw40) : 
l>nLJ1no_gut,11wCiu,Cibpt, hbLJ1wqnLJ1mu[! wGhpwdbzLI1mpJmG t wnw2wgGmu 
j_WLj,uwG hwuwLt,rimu GbpwnbL wpL.t, qmuwpwJt,G L. nj_ nLLLI1f1WuwGm2w4wqnLJu 
nw11t,wgt,w1t, !Swnwqwwubpt, L4wpwubLI1pbpt, j_wlj,muubrio : 

,bLJ1wqnLJ1uwG 4p6wLJ14wo 011wqpn4, np[! Gbpwnmu t wotuwout, L. wqnLJ1t, 
Of?ut,riGbpt, L4Wf1nLGw4mpJwCi n11n2mu[!, l.jwribLr t qCiwhwlilbL GwL. uw111m11t,Gbpt, 
011mu WJL 4.Ciwuwl.jwp tuw11Gm1111Cibpt, unLJ1w4n11 pw11w1111mpJnLU[!, hw24t, wnGbLn4 
LJ1f1wCiuL4nf1LJ1WJt,Ci hnu_gbpt, t,GLJ1bGut,4.mpJmGG m 1111wGg l.jwqu[! : PnLnri G24wo 
pw11w1111wuwub11t, _gwCiwl.j[! n11n2mu bG QUlil QG11mCi4wo ubpn11Gbpt, : 
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Ur].lnrnnn11 Ci1mpbpt, pw11.wrwmp1mu[! nrn2bLm hwuwr Lltirwmtmu bu 
LWpnpwmnr u tpuL4pbu-ubpn11Cibp: t2uu111bu-ubpn11[! ht,i.'iutJ.w6 t t,u11t,4wmnpwJt,u 
tun11.ntJ.w4ubpt, ub2 011t, ubpMuwu Ltrw· obn2'1 wuL4t,pwmnpt, oqumpJwup: 
3mflWQWUj.JnL[l w11mnmn11 UJmpt, hwuwr oqmwqnp6mu b[i hwi.'iwL4WUlWUtuwu 
t,Ci11t,4wmnp : Ubl.j j_wlfiuwu ctwuwuwl.j[! Ljwqumu t 3-5 rinL4b : Lwpnpwmnr 
ubpn11ubp[! LtiCimu bu 2 mbuw4t,· pw11w11rmp1wu hbmwqnu,mu mb11.mu u 
LJ1Wfln11.mPJwu ub2 011t, ullm2ti tJ.bpgumu· upw hbLJ1wqw LWPnrwmnr 
hbLJ1wqnmuwup : 

tuwnumr11ubpt, tumwgmu[! t,pwl.jwuwgumu bu t,u11t,4wLnnrw1tiu 
tun11.ntJ.w4Cibpt, ub2 011t, ubppwzuwu ut,2ngnt1_, 20 rnL4b'1 [!upwg2mu, 
hwllwL4wLJ1wutuwG LlLwurili Ljwu qLJ1n11 CiJmpbpt, oqu,wqnp6uwup: U11mnLJ1n11 
CiJmpbpt, ut,wuqwuiw pw11.w11rmpJmCi[! nrn2mu bu umwgi.tw6 LnL6nLJpubrt, 
hbmwqw u2w4uwG hbu,uwu2nLt Lwpnpwmnr L4WJi.'iwuubpmu: 

011ti uum20bp[! t.lbpgumu bu mwrn11mp1wu ub2 (3 L) wuut,2wL4bu 
hbmwqmnuwu i.twirmu, hn11.t, llwl.jbpunLJptig 1,5 u pwpopmpiwu u.rw: uumzul:ip[! 
u2w4mu bG u uu,wgt,nuwr LWpnpwu,npt,wGl:ipmu nrn2mll pmOwi.tnr CiJmpbpt, 
PW'lW'lflnLflJnLCi[! : U6tuw6ut, 0£ur11'1 qpwCigllwG hwuwr l.jwpbLti t oqmwqnp6bL 
f MK-3, Tf-5 qwqwwCiwLpqwu,np[! , t,Ci!L4bu uwl.. tt,ntuW'lflnt.lt, U1j,L4p «'llwuw11t, » 
wlj_mnuwm qwqwwCiwLt,qwmn[l(! : Uqnu,t, 02ut,11Cibpt, l.jnugbCimpwgt,wJp nrn2uwCi 
GL4wu,w4ntJ. 011'1 uumzubpt, wGwLtiqr::! LJwrbLli t l.jwmwrbL CD3K-56 
~mnntLb4U1flW4WLnf1pj_w41bpt, ut,2ngnt.l: 

l;umzGbr tJ.1:ipgGbLt,U PWLnCiGbpt, tugbp[! hw4.wUW[1Wj_W4l lQUnLU bG obn2t, 
L4ntlL4t, oqGmpJwup 5 pnL4bt, [!upwg£mll : dwuwJt,Ci ut,2t,u PW1lWl1flnLpJwG 
wrctbpGbr umwCiwLm hwuwr (nr hwuw11rbLP t 20 pm-4 . ut,wGqwi.'iJw 
l.jnGgbGmpwgt,wJt, hbu,) hbu,wqnmuwu U1l.LJWL l\bLJ1mi.'i pwlj_wljwG t i.'ibl\ ctwuu.w 
[!Gpw91?mi.'i t.lbpgCibL 3 uumz, 1mrw£wGj_JnLfl[!. 5 rnL4b LJ1un11.mp1wup , Gum2Gbpt, 
ut,2u nj_ L4w4wu 2-3 pnL4b ut,2w4w12nt1_, t,ulj u2w4mut,g hbmn hwzLtbL ut,2t,G 
plj_wpwOwl.jwG wr,ctb2[!: 011 LlbpgCibLnL uL4wmw4n4 l.jwpl:iLP t oqLJ1wqnp6bL uwu 
A 3-30 U1j,L4p lLb4U1[1WWUL4j,[1WU1n[1[!: 

UWJ)1nL11.liCibpt, l.. UWJflnL'1'1Cibpt,u Ljt,g UlW[lWOJlubr,t, 011'1 WflUlnLJlOWCi 
wumt,tSwut, hbLJ1wqnu,muo L4bm£ t ubpwnt, upCinLnrmwJpG 011'1 l.jwqut, , 
011bpumpwpwGw4wG L4wr,wubu,pbpt, u u,pwGuL4nflLJ1WJt,G hnupbpt, pGmpwqpbr,p 
ut,wctwuwGwl\Jw j_w41muGb)1[!: 1wLnnL4 4wu [!Gmpm1J, hwuWLPfl 
hbLJ1wqnu,mpJmuGbpt, LjwmwpuwO ppt,qw11t, Ljwqumu Gbpwnmu bG 
011brumpwpwuw4wu j_wlfimuGbrt, (2-3 uwr11) u u,pwuuL4nrmw1t,u 
hbu,wqnu,mpJmuGbpt, tumup (5-6 uwr11) : 

011t, OumzGbr Lj_bpgubt[! pwLnOOl:irmo hwuwrLtmu t oL4bJ1wU1t,t.l ubpn11: U1G 
pmJL t u,wLtiu hbu,wqnu,uwG wupn112 hwi.'iwLrflC! wugljwgCibL ut,wctwuwGwl.j 
02Llw6 Ljbu,bpmu , wG4wtu upwug ptJ.t,g , nj_ ut,w1G brpublJbL'1 uwumu , WJLu 
pGwljbgt.lw6 LjwnnLJgGbpmu, hbmt,nu,GwJpG wGgmliGbpt, qnmmu L. WJLG : 
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=\bu,wqnmmuGbflP gt,l.jl(! optJ.w [!Cipwgpnti.'i L4DUlfl t Ljwqi.'it.lw6 LtiGt, 2-3 ct. 
wG[!G11hwm hbu,wqnu,uwu 3 ut,2w4w12t,g· wnw4nu,1wu «L-4ti4 » ctwubpt,G (ctwuo 7-
10), «ni L-4'1lp> ctwubrt,u (11-14-[!) , bpbl.jnJwG «L-4'14 » ctwubr,t,u (16-19-o): 

Uzwljmut,g hbu,n hbmwqnmuwu Wfll)JnLCiQCibr,[! mwLru bu or,wl.jwu 
ut,2ctwi.'iwJt,G PWll.W'lflnLPJnLGCibpj, 2Wfl2 , WJ'l pi.tmu wnwLlbLWC+nLJU uj,wGqwuJW, 
npnGQ hwuwL-4WUlWUtuwGmu b[i UWJflnLllnL wubGwub6 pbnGLtw6mpJWU[! u 
wupwr,bGL-4wum 011brt..mpwpwuw4wG L4WJtlwGGbr,t,u : Ut,2t,u or,wl.jwu 
pw11.w11r,mpJmCiubr,t, umwguwG hwuwr, wOhrwctb2m t mumuuwut,rbL uwu 
qt,2brw1tiu ctwubrti mLlJwLGbrr::! t.. hwzt.lbL ori.tw ut,2t,G Ll2nw1tiu wrctbQ[! : .Qw11.w2t, 
uwirm11.t,Obr,t, br,pl..bljmpJwCi pGmpwqr,p pGor,t,Gw4w1t,u hbu,wqnLJ1mi.'iGbp[! 
tunrhmpl) t U1[14nu.'i wGgljwgCibL 4 lfinqni.t· 

w) wnwG0Gwg4mu bG UWJflnLflWJt,Ci gwOgt, 3-5 wnwtJ.bL pGmpwqrtii 
hwLJ14w6Gbp , n11LJ1b11 wugl.jwgt.lmu bG 2mr2or1w 11t,u,muGbp m iWlfimuGbp , 

p) wGgljwgi.tnu.'i bu hblllwqmnmpJmCiGbfl uw111m11.w1t,G gwugt, u2Ltw6 
hwm4w6ubrmu· 12 ctwulj_w (ct. 7-t,g 19-o) oupwgpmu. 

q) wugljwgtJ.mu bG t,GLJ1buut,i.tmpJwu Lt brpubljmpJwu 4wqut, 11t,mmuubr 
<tLtuwi.tnr tuw j_i.'ibrmltGbrmu 2-3 ct. L-4'1Ltw1t,G pl:inGLj_w6mpJwCi 11bL-42mu. 

11) ut,wctwuwGwlj hbLJ1wqnU1L1_mu bG mpwCiuL-4nflLJ1WJt,u hnuQbpt, u 2r2w4w 
ut,2wLtw111'1 w11.mnLJ1i.'iwG L-4wr,wubmrbrt, pGmpwqroro : 

SrwGuL4nflLJ1WJt,Ci hnupbpt, t,GmbGut,LtmpJwu t... ljwqut, itinroGwljwu 
hbu,wqnu,mpJnLuCibp[! , n[1L-4bu 4wGnu. wug4wg4mu bG zwpw~tJ.w 
w2tuwu,wG2wit,G opbpt,u· bpbpzwppt, , j_nflb22wppt, . ht,Gqzwppt,: =\wmmlj 
CiL-4WLJ1wljGbpnt.l hbLJ1wqnU1mp1mGubr, ljwrn11 bG wGgljwgt1_1::iL 2wpwp Lt l.Jtirwl.Jti 
or,br,t,G CimJCiL-4bu : 

tr~ubl.jmpJwCi t,Gmbuut,u.m~JwG 4wqut, hbmwqnmuwG ctwuwGwlt 
pmJLWVlflt.lmi.'i t . [!ULJl ctwuwGwljt, , 1-t,G t... 2-1111 lfimLbfl'1 hwuwu,1::i11.mu, t,ul.j hbmn, 
[!UUl ut,2wl.Jw12br,t, , GwtuGwljwG mumuGwut,ruwG ll1LLJWLGbrnt.l (wnwLlbLwqnLJG u 
GLtwqwqmJu wpctbpGbpt,) uLJ1wg4w6 3-fll) u 4-[111 lfimLl::ifl'1 2mr2or1w u 12 ctwi.'iJW 
11timmuGbr'1 L4[1ngl::iumu: Ut,2m11.t,Gl::ipmu t... tuwlubf1nll\Gl::if1nlu u,pwGuL-4nf1mw1pG 
ut,2ngGbflp l::irpubljmpJwCi pGmpwqrbr,t, t.. 2112wl.Jw ut,2wLtw111'1 w11.u,nLJ1uwG 
L-4WflWi.'ibLJ1fll::iflp hwllwL'1fl hbLJ1wqnu,mp1mOGbrt, wnwG0Gwhwmljmp1mOo 0111'1 
GumzGl:i[lt, [!UU1f1UWG u4qpGw4w[i t. tJ.bf\20wljwG L-4Whl::ir,t, L-4Wf1U1Wl1'1fl 
ut,wctwuwGwljJw qrwGguwG, hnupt, j,Gu,bGut,LtmpJwG u 4wqut, (Qum 
bppl..bl\mpJwCi nu1.11.mp1mGGb11'1) pw2tuuwG , tiGlL-4bu Gwu tuwlubpml\G wnwGg 
ljwGqwnt, wGgw6 w4mnunp'1Lubr'1 pt.lw2wGw4t, nrnzuwG i'.!b2 t: UJ11 
ut,wctwuwGwljmpJwCio hwuGmu bG ti hw2'1Lt mrwGuL-4nf1LJ1WJt,Ci hnupt, wJl1 
pGmpwqpbpt, qpwGguwG , [!Ulfl lnLUWQnLJQLUJt,G l\wrqwi.tnruwG JnLflWQWUHnLJ1 

gt,ltlti : 
t-, mwrpbrmpJmG t,Gu,bCiut,LtmpJwCi unt1_nrw4wG lwlfimuGbpp, ll1LLJWL 

hbU1wqnLJ1mp1mGGbr'1 ctwuwGwlj wuhpwctb2LJ1 t nj_ ut,wJG qrwGgbL 
LJ1)1wCiuL-4nf1L11WJpG ut,2n9Gbrt, u,buwl.jo , WJLl. pwctwCibL pbnGwmwr 
wi.tmnunpj,Lubro L. w4U1npmuGb11(1· [!Ull1 pbnGmGw4mp1wG u m11.unrwmwrmp1wG, 
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zwrdPtP lilPUJP (11pqbLwJpO L. 4wrpJntf1WU1nf1wJpG) L. oqUlwqnr6Ltnri. 4wr1bLPflP 
(qwqwpwLnGwJpG) : 

SrwGuUJnfllilWJpG hnu2p L. w4UlnunppLGbrp brpL.b4mpJwG r1bdpuGb11p 
ttinroGw4wG munulGwuprmpJmGGbflQ 4wrbLP t wGg4wgGbL wGzwro 4bU1bflnLU, 
pGtUJbu GwL. 2wrow4wO LWPnf1wlilnf1pwGbrp oqGmpJwup: 

UltbLP hw6wtu hbUlwqnUlntpJmGGbflQ wGg4wgGmu bG w4U1nllnppL
LWpnrwU1nf1pWJP 4wu, wJu1..4bu 4nt4w6, U1[1wGuUJn(1U1WJpG hnu2mll «Lnri.wgnri.» 
w4UlnunpPLP oqGmpJwup: U4UlnunppL-LWPOf1Wtnn[1pwG un4nrwpwf1 
4whw4nr4w6 t brpL.b4mpJwG pGmpwcu,brp hw4w2llwG L. GwtuGw4wG uzwljuwG 
uwr2w4nrmuGbrn4: U111UJpup 2wrow4wO LWPnrwU1nf1pWJP pwgw4wJmpJwG 
11bUJ2mu, nrUJbu «Lnri.wgnri.». 4w11nri. t oqU1wqn116ltbL mumuGwuppuwG hwuwp 
hwruwr w4UlnunppL· l1PUlnf1110brn4, 4whw4nr4w6 b[1pL.b4mpJwG pGmpwqrbpp 
qrwGguwG hwuwr wGhrwobzUl hwuwrw4 uwr2brn4 L. qnr6p2Gb11n4: 

liuwG mumllGwuprmpJmGGbflp tt,nr,aQ gnLJg t UlWLPU, nr, tw4wO 
m2w11rmpJmGQ UJbUlfl t hwUl4wg4p brpmri.m GwtuGwlJwG QGlilflnLPJWGQ: nrUJbu 
4wGnG. brpmri.m bf14Wf1nLPJnLGQ brpL.blJmpJwG ublJ mri.ri.mpJmGnul tll1bUlfl t 
qbrwqwGgp 2 4u-Q, pu4 tuwtubrmlJGbflp PP4Q brpmri.m ttrw· 8-pg : trpmri.pG 
UJbUlfl t ubr,wnp GwL. llwJf1mri.m wJO Ulbri.wuwubrQ. nr,nugmu hnuflp pumpwqrbflQ 
L. br,pL.b4mpJwu UJWJuwuGbflQ tw4wunrbu tbu 41ntt,ntu4mu : trpmri.n4 
wGgmuGbflp u4wqwqmJu P4P uwtuuwljwu nr,nzuwu hwuwp 4w[1bLP t 
oqUlwqnr6bL 3.3 wrumuwljmu pbp4w6 Ul4JWLubpQ: 

nrnz 11bL11flbrmu wnwltbL wr11Jmuw4bU1 t hwu11puwumu l'lPUluwu wGzwro 
L. 2w11ow4wO ljbU1bflp oqU1wqnr6mllQ, nrnu2 huwrwttnrmpJmG bu UlWLPLI 
hwuwrwlJ uwr2wttnrmuubrn4 4whw4nr,4w6 «Lnri.wgnri.» w4UlnunppLml. 
uwhuwubL up 2wr2 pGmpwqr,br. pGtUjbu uwL., l'lPUluwu wOzwro 4bUlbflQ 
4br,whu4bLn4, nrnzbL LflWgmgpt U14JWLubr : 

6b'-!U,-p wr,11Jmuw4bmmpJwG qGwhwUlw4wuQ (WJl'l p4mll uwL. QUUl 
2112w4w up2w4WJf1P 4flW w4UlnunppLWJpG U1[1nGuUJnf1Ulp pwgwuw4wO 
wq11bgmpJwu uwhuwuwtt,wlJuwG) UjwhwG2mu t upwGuwu UjWJuwGGbrmu up 
ubpn11p hwubuwU1muQ uJmup hbUl, wJupuflG UlflWGUUJnfllilWJpu hnuflbflp upL.unLJu 
puUlbOup4mpJwu, 4wqut, L. wpwqmpJwu 11bL112mu, OpwOg upwuuwu tt,ntt,ntumuQ 
QUlil or,4w dwubrp, 2wpwp4w or,br,p , UlWf14W wupuubflp , 4LPUWJwljwG 
qnr6nGubrp GmJuWUlPL11 tt,ntt,ntuuwu UjWJuwGubrmu: Uw4wJu, wuhuwr t 
4wquwljbpUjbL Ulf1WGuUJnf1U1WJpu ut,2ngubr,p br,pL.b4mpJmuQ WJuUjbu, nr,Ujbuqp 
lilf1WuuUjnf1UlWJp0 hnuflbflQ 4wr1w4wr4bu upwdwuwuw4 up 2wGp hwuw4wr,qbr,p 
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Urumuwlj 3. 3 

6wuwUjWf1hp pbr1u4w6mpJwu qnr,6w4pgObr,p wpdbflubpQ lJwtu4w6 
bppmri.m hwU14w6ubr,p P4P9 

6w0WUjWflhp br,pmri.m hwm4w6ubrp pp4Q· 4wtu4w6 1 lju 

pbr1u4w6mpJwu qnr6wlJpgQ Ulbnwuwuh unw bnw6 tuw5ubnmuGbnh ALlha 

1 2 3 4 5 

0,2-pg UjW4wu 8-10 12-15 15-20 20-25 25-30 

0,2-0,6 7-9 10-12 12-15 15-20 20-25 

0,6-pg wltbL 6-8 8-10 10-12 12-15 15-20 

-

up2ngn4: ,bUlL.wpwr bppL.b4mpJwu ljwr1w4wruwu hwuwljwpqp wztuwUlWUflP 
upwuqwuiw gmgwupzObpp nrnzmuQ pw4wljwu tt : UOhrwobzlil t. up 2wup 
wuqwu ljplJGbL U14JWL hbUlwqnUlntpJmuubrQ, nrnOg hpllwu 4pw 4wribLP t 
UUlWUWL ht,uOw4wu pumpwqpbpp tt,ntt,ntuuwu oppOwtwttimpJmOGbp' 4wtu4w6 
llJmu L11Wf1WubUlpbppg : lillwu uwpbuwU1p4wljwu WL11Wf1WUlQ 4ppwr14mu t 
6b'-!U,-p wztuwUlwuflp un11bLwttnruwG hpu2mu Ulwr,pbr 
6wuwL11wrhwUlpwuuUjnf1U1WJpu UjWJuwOubpmu L. WJl'l hwuwljwr,qbpp 
w11111 muw4bUlmpJwu gmgwOpzubpQ unLJu L11WJllwuubr,mu hwuw11rbLPU 
(wpwqmp1mG , puUlbuup4mp1mG L. WJLu): UJ11 UjWUl6wr1n4 wuhr,wdbzUl t 
4wU1wflbL mr,wuuUjnplilwJpu hnu2brp L. 2r2wljw up2w4wJrP ttrw 
w4UlnunppLubrp wq11bgmpJwu wuUlt,6wup ljr4uw4p hbU1wqnUlntpJmuubr: 
ct>nroGwljwG quumuubrp hw6wtumpJmuQ ljwtu4w6 t putL11bu hwz4p wr1G4nri. 
qnr6nuGbrp p4pg, wJuUjbu tL urwGg tt,ntt,ntuuwu wuU1p6wupg : SrwGuL11nf1U1WJpu 
hnuflbf1p nbdpuubrQ pumpwqp4mu bu ub6 tt,ntt,ntumpJwup· QUUl dwowuwljp 
(dwli4w, or4w, zwpwp4w orbflp , wlipuubrli Qupwg2mo) L. owirnu1m 
U1bri.wuwubrp : tirwug tt,ntt,ntuliwG orpGwtwttimpJmuubflp nrnzmliQ lJL11whwu2p 
pw4w4wu op2ngubf1 L. dwliwuw4: LJt,wdwuwuw4 wJuUjpup pGmpwqrbr. 
putL11PLIPfl bu 6wGwL11wrhw1pu 6w64mJpp 4p6w4Q, LnLuwgnLJgwJpG tpnLLbflp 
Ll1Wf1WObUlf1bf1Q, lmuwgnLJgwJpG 4wnw4wruwu . hwliw4wrqp bLflWJpG 
L11Wf1wlibU1flbf'IQ 41n41ntu4mll bO nt Lib6 uwhllwOubrmu 4wu mObG 

uw4wr11w4ubrp uwhuwuw41w4 2wuw4: 
qn1mpJmu mup gmgwut,zubrli hwuw4wrq, nrQ uumu t wutt,ntt,ntu 

hbmwqnmuwO wllpnri.2 L11rngbut, Qupwg2mo· up2mri.m brt.iwrmpJmuQ, liwJ[1nt'l.nt 
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LWJUnLJ}JnLUQ ljwnmgwlljWLnUWG qobrmu, Ubf10UWJf1nL'1WJrG 4wnnLJgGb11r 
riwuwLJ.nrmpJmGo: 4bf12rG gmgwGrzGbrr pGmpwq11bf1Q 4w11n11 bG uLnwgLJ.bL 
bLwlJbLnwJrG Ln4.JWLGbrr hwLJ.w_guwG GwtuGwljwG Lj,mLmu: 

ob'-lU1-r Wf1'1JnLGw4.bLnmpJwG hbLnwqnLnuwG ctwuwGwlj, QULn 2112W4W 
ur2wLJ.wi11r LJ.rw Ln[1WUUL!jn[1LnWJrG hnu_gbrr 4.Gwuw4w11 wqribgmpJwG 
GLJ.wqbguwG, wGhrwctbzLn t lJrrwnbL hbLnwqnLnuwG ubpn11Gb11r pnLnr tuupbf1Q, 
nrnGg hruGwljw[i hwLn4wGr2D hwGriruwGmu t rG:t,nruwgrwJr uLnwguwG ur2ngo· 
4.w4.b11wq11w4wG mumuGwurrmuo . pG011rGw4wJru hbLnwqnLnnLUQ, 
CiwGWUjW[1hWJrG b[1pL.b4mpJwG unribLWLJ.nrmuo : 

4W4.b[1Wq[1w4wG Ln4.JWLUb[1Q CiwGWUjW[1hwJru gwGgr, Lj,n11ngGb11r la. 
b[ipwUWJ11nL'1WJrG ljwnnLJgr gmgwGrzGbrr hbLn ub4Lnb'1, UjbLn.Q t UjW[1mGwljbG 
GwL. Lnb'1b4mpJmGGb11 .QW'1W.E1r qnJmpJmG mGbgn11 SU-Gbrr _gwGwljr, rirwGg 
Lnwf1r.E1r, 4wnmg4.w6_gr (QULn Lnf1WUUL!jn[1LnWJrG ur2ngGb11r Lnbuwljr , 2w11ctr2Gb11r 
Lnbuwljr, pbnGwLnwf1n11mpJwG, qb[1WLnbu2w4wG UjWLnljwGbLnLPJWG), rG2Ujbu GwL. 
W4.LnnUnprLwJru Lnf1WUUL!jnf1Lnr wztuwLnwG_gr hruGwljwG LnbtuGr4w-
2whwqn11ow4wG gmgwGrzGbrr uwurG: 

3 ,3, S11wuulljn[1LnWJrG hnu_gbrr W[1LnWGbLnWO 4.Gwuw4w11 
GJmpbrr n11n2muo 

U4.LnnunprLQ orio W'1LnnLnmU t WJUL!jrur UjntpbrnLJ., nrnG_g W[1LnWUbLn4.mu 
bG W[1LnW04.n11 L. 4W[1Lnb[1wJru qwqbrr hbLn, rG2UjbU GwL. 4.wnbLr.E1r 
qnLnrzrwguwG hbLnL.wG_gnLJ.: C!Gri nrmu, ctwuwGw4w4rg w4.LnnunprLGb11r 
pmGwLJ.nr W[1LnwGbLnmuGb11r hruGwljwG qwGq4.WOQ qLnGLJ.mu t Wf1LnW04.n11 
qwqbrmu, nrnGg ljwqumu, rG2Ujbu wrribG GzLJ.bL t, ULnGmu bG 200-rg wLJ.bLr 
LnWf1[1bf1: '1[1wGgrg zwLnbf1Q pmGwLJ.nr bG : C!uLn 4bGuwpwGw4wG w4Lnr4.mpJwG, 
.QW'1W.QGb11r upGnLnf1LnWJrG orirG pGnrnz PW'1W'1f1nLPJWUp, qrLnGw4wG
hrqrbGruLnGb[1Q wnwGoGwgGmu bG wotuwoGr o_gurrio (CO), wqnLnr o_gurrio 
(NOx) , w6tuw211w6rGGb11D (CxHy), WL'1bhr11Gb[1Q L. umro : 1wLnm4 tumup bG 
ljwqumu 4wGgb11nqbG tuupr' 4wlljwf1r L. wotuw211worGGb11r urwgmpJmGGb[1Q [3]: 

U11Lnw6LJ.n11 qwqbrr wnwGorG pw11wri11wuwub11r wqribgmpJmGQ uwrrim 
0[1qwGrqur 4.11W pw4.w4wGrG LW4. t mumuGwur11LJ.w6: U[1LnW04.n11 qwqbrr 
JnL[1W.QWU!JnL[1 pmGwLJ.nr pw11wri11wuwur hwuwr uwhuwG4.w6 t urap 
upGnLnf1LnnLU, bLGbLnLJ. uwrrim wnn112mpJwG LJ.rw wqribgmpJwG Ll1r4. 
pwgwljwJmpJwG uljqpmG_grg: UpGnLnf1LnWJrG orir LJ.r!'.iwljr hrqrbGrlj 
qGwhwLnwljwGQ 4wLnw[14.mu t hwubUwLnbLnLJ. Lj,wuLnwgr PW'1W'1f1nLPJnLUQ U@P
r hbLn : 

U[1LnW04.n11 qwqbrr .QWUW4Q L. ljwquo 4wtu4.wo bG 2WLn qn11onGGb11rg. 
nrnGgrg bG, 011rGw4 w4.LnnunprLGb11r 2w11ctr2Gb11r 4wnmg4.wo_gwJru 
wnwG0GwhwLn4mpJmGGb11Q. rirwGg LnbtuGrljwljwG LJ.r!'.iwljQ, 2w11ctr2Gb11r 
wztuwLnwG_gr nbctruo, CiwGWUjW[1hwJrG L. orib11L.mpwpwGw4wG UjWJUwGGb[1Q L. 
WJLG : 4UWUW4Wf1 UjnLpbrr pw11wri11mpJnLUQ W[1LnW64.n11 qwqbrmu Lj,nl.j,ntuLJ.mu t 
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4wtu4.wo rirwGg _gwGwljrg L. 011r owtuurg : l'f1 hbf1prG, 4.Gwuw4w11 GJmpbrr 
.QWLIW4Q 4wtu4.wo t hruGwljwGmu tuwnGmrriwqnJwgmurg L. 4.wnbLr.E1r Ll1r4. 
WJf1UWG wuLnr!'.iwGrg, rulj orir owtuuo' oGljwoL. Lrubnr lljLnLnUWG 
wrwqmpJmurg: I' LnWf1pbf1nLpJmG Wf1LnWGbLnmuGb11r ULnwgrnGw[1 W'1PJnL[1Gb11r. 
w4.LnnunprLwJrG 2w11ctr2Gb11D wztuwLnmu bu, n[1Ujbu ljwGnG, Lj,nl.j,ntuwljwG 
pbnG4.wompJmGGb11nLJ. wGljwJmG nbctruGbrmu' UjWf1WL!j QGpwg.Qr nbctrurg 
hw2n1111w4wGn11bG wGgGbLnLJ. pwl.j,wn_gr nbctrur . 4wJmGwg4.w6 w2tuwLnwG12r L. 
hbLnn wrqbLwlJuwG : 

PwquwprLJ. hbLnwqnLnmpJmGGbrr L. Lj,n110Gw4wG Ln4.JWLGbrr uzwljuwG 
Wf1'1JnLU.QnLU nrnzLJ.bL t, nr 4Wf1PJnLf1WLnn[1wJrG 2w11ctr2Gb11rg W[1Lnw64.wo 
qwqbrr hbLn 11wG11w11bguwG ctwuwGw4whwLn4.womu , wJurG_gG' 2w11ctr2nLJ. 
W[1qbLwlJbLru, wG2wLn4.mu t wotuw211w6rGGb11r ub6 _gwGwljmpJmG: CO-r 
wnwLJ.bLwqmJG _gwGwljmpJmG G4wLn4.nLU t 2w11ctr2r lljWf1Wllj [!Gpwg_gr nbctrumu 
L. Ll1r4. pbnG4.wompJwG Lnwlj wztuwLnbLru : U4.LnnunprLwJrG Lnf1WUUL!jnf1Lnr 
qrLnwhbLnwqnLnwljw[i ruuLnrLnmLnr (HYlHAT) Ln4.JWLGbrnLJ.' CO-r 
_gwGwljmpJnLUQ 2w11ctr2r UjW[1Wllj [!Gpwg12r nbctrumu 2, 1 wGqwu, rulj 
hw114w1111w4wG lljWf1Wllj QGpwg_gr nbctruGbrmu 1,6-1 ,9 wGqwu qb[1wqwGgmu t 
WJ'1 gmgwGr20' 2w11ctr2r unLJ.n11w4wG wztuwLnWU.QWJrG nbctrur hbLn 
hwubuwLnwo: U4.LnnunprLr pwl.j,wn_gr L. 4wJmuwg4.w6 wrwqmpJWUp zwrctuwG 
ctwuwGwlj Wf1LnW04.n11 qwqbrmu G4wLn4.mu t wqnLnr o_gur11Gb11r ubo 
12wGw4mpJmG: 1w[1uLnwg4.wo tuwnGm1111Gb11nLJ. 2w11ctr2r wztuwLnwu12r nbctrur 
ctwuwGwlj G4wLn4.mu t m11r'1 hwubuwLnwljwG 4wllj' CO-r PW'1W'1f1nLPJWG L. orir 
wLJ.bLgmljr qn116w4gr ur2L.: Ur2rG pbnG4.wompJmGGb11r (40-70%) Lnrrmwmu 
CO-r L. CxHy-r PW'1Wflf1nLpJmGGb[1Q wGGzwG bu, rulj NO-r PW'1Wflf1nLPJnLUQ 
4w11n11 t hwuGbL wnwLJ.bLwqmJG w11ctb_gGb11r [14,5, 15]: 

qwqwGuwG tuwnGm1111Gb11r pw11011 pw11w1111mpJmGGb11D 0GrimG4.w6 t 
qGwhwLnbL Lnn4nuGb11nLJ.' QULn owLJ.wLr (% 6w4..) L. pw11w1111mpJmGGb11r (uq/u3): 
Pw11wri11mpJmGGb11D 4.b11whwz4.w1144.mu bu 6wLJ.wLwJrG urwLJ.n11Gb11rg 
qwGq4.w6wJrur' hwzLJ.r wnGbLnLJ. tuwnGm1111Gb11r unLblJmuwr .QW2Q, 
2b11uwuLnr!'.iwGr L. CiGzuwG n11nzw4r w11ctb_gGb110: 

U[1LnW04.w6 qwqbrr pw11wri11wuwub11r PW'1W'1f1nLPJnLUQ ribnL.u 2r 
pGnrnzmu 2w11ctr2r pmGw4.n11mpJwG wuLnr!'.iwGo: 011rGw4, CO-r 
PW'1W'1f1nLPJnLUQ, lljWf1Wllj QGpwg_gnLJ. wztuwLnbLru , hwuw114.mu t, n[1Ujbu ljwGnG, 
wubGwzWLnQ, uwljwJG Wf1LnWCibLn4.n11 qwqbpr .QWUW4Q ubo 2t: <Dn[10W[14muGb[1Q 
gmJg bG Ln4.bL, nr qLJ~-24 «4nLqW» W4.LnnunprLr lljW[1Wllj [!Gpwg_gr nbctrumu 
Wf1LnWUbLn4.mu t (QULn qwGq4.w6r) 2,4 wGqwu UjWljwu CO, .QWU 50 lju/ct 
wrwqmpJwup 3% pb_gmpJwup 4.b11bl.QGb11nLJ. 2w11ctLJ.bLru: UwljwJG CO-r 
pw11wri11mpJmuo UjWf1Wllj QGpwg_gmu 6 wGqwu wLJ.bL t, _gwG 60 lju/ct 
wrwqmpJwup b[1pL.blJbLru: 

U4.LnnunprLr 2w11ctr2r wztuwLnwG_gr nbctrur pGmpwq[1bf1Q L. .QW'1W.QWJru 
b11pL.b4ni.pJwG nbctruGbrmu pmGwLJ.nruwG gmgwGrzGbf1Q (QLILn liUUl'-r 
w4.LnnlljnLrqnGr Ln4.JWLGbrr). Gb[14WJwg4.w6 bG W'1JnLUW4 3.4-mu [5]: C!uLn 
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pmGw4.nr,mpJwG pGmpwqr,ti wt.lblti wGpwr,buL4wuu, bu hwuw114.mu pw41wn2ti . 
f'lWUf'lWrtbguw(i u L4W[1Wl4 [IUJ,WQf1ti nbdt,uub[l[I : 

U4.u,nunpt,LWJt,G 2wr,dt, j_Gbr,ti . nr,L4bu wriu,nu,uwG WrtPJnL[lt, , t4nlnqt,w4wCi 
qGwhwu,w4wGti hwuwr, oqmwqnr,omu bu gmgwuti2Gbr, , nr,nuf> hw24.t, bu wnGmu 
wr,u,w64w6 qwqbr,t, etiut,wljwG ljwqu(I u pwGw4Q, t,Gg-41::iu Ciwu 
mr, wuu1.,4nr,LnwJt,u uti2ngubr,t, tGbr,qbu,t,4 gmgwGt,zGbr,Q, 2whwqnrMwu 
4nGljr,bu, 4wu ut,2t,uwg4.w6 1.4wJLiwGubr,nut 

Ut,w4.n[1 dwuwGw4mu 2wr,dt,j_t,g W[llJ1WUbU14.nri PWrtWllflWUWUt, f1WuW4[1 

G; = W;.05 .; (3.9) 

nr,Lnbrt W;-mumuGwutirt.lnrt pmGw4.n[l PWl'lWf'l[lWUWUt, PWrtWf'l[lnLpJmGG t, 
uq/u

3
, 0 5.;-tJ.wnbLti.Pt, 6wtJ.WLWJt,G owtuuG t , Li d: 

C wr,ctt,lt, 
w2tuwLnwu11t, 
nbdt,LiQ 

'l'lw[lWL4 [1LIPW9E 
lclw41wnf1 
YWJmuwg4.w6 
nbctt,u 
'1wG11wribgmu 

Li'l.JnLUWl.j 3. 4 

c.l.Gwuw4wr GJmpbr,t, wr,Lnwubu,muGbr,Q· [1UU1 zwrcttiiti 
wztuwLnWUf1ti nbctt,ut, 

nbdt,uGbr,h pwcthGn . % 
Qu111 dwu- QuLn Quu, Quu, 4.w-

wGwl.jt, UQ-t, ow- wnu,wGbu,mdGbnh nbLtiet, 
4.WLti co CxHv NOx owtuuti 

39,5 10 13-25 15-18 0 15 
18,5 45 29-32 27-30 75-86 35 
29 ,2 40 32-43 19-35 13-23 37 

12,8 5 10-13 23-32 0-15 13 

U2tuwr,ht, uiwr,pbr, br,4r,ubrimu w4.u,ndnptiLti 2wrictt,lt, pm uwt.J.nrimpJwCi 
qGwhwu,dwG u f1WrtWf>h Ljinringwl'iwuwL4WflhWJt,G gwugt, Lnbrtwuwutrimu 
pmGwi.lnri wr,mwCibLnmliubrit, i:iwGwljt, n11n2uwG hwuwp 4tiriwntJ.mu t. wJu1.,4bu 
4n[LJ.w6, 4.wq1>w1t,G wr,u,wGbUlmu gmgwGt,2Q, w1utiGpu· pmGwt.lnr G1mpb11ti 
WflUlWGbUlmuGbrh f1WUW4[1 W4.Ulnunpt,Lti wGgw6 ut,w4.n[l !'.iLUUWL4Wflhti 
[1Gpwg2mu: 

ULJ.u,nunphLGbr,h pmGwtJ.nr,mpJmGQ QUUl 4.Gwuw4wf1 GJmpbrt, 
Wf1UlWGbuiuwG qGwhwu,bLnL hwUW[l oquiwqn[164.mu b(i bf1pu.b4ntPJWU 
Ljinr,owrwrwi.JwG gl14Lbf1 , nrnuf> 4.bJ1Wf1U1Wf1[1nu.l bG w4.uinunptiLGbf1ti 2w11ctuwG 
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I, 

ut,2t,G nbcrt,uCib[l[I 11w11w11Gtrmu, GrwGg 2whwqnror.lwG tir,wl.jwG uiw1dwGGbfl[1 
GuwGw4bLtiu: t11J:}l..b4wit,G gti4Lb[1[! t,pbGgt,g Gb114w1wgGmu bG nbdt,dGbpti 
[luUl[lliwG nrnzw4ti hw2nrriwi.JwGmf:)JmG, GbrwnJWL UJWflWL-4 QuJ:)WQf>[I , 
J:}WLpWrlJ;l[!, brpL.bi.JmpjnLU[l hWUL!\WUlnLU W[lwqmpJwup U. f'lWUflWrtbgmu(l: 

tuU1U-mu qnronri ous 37.001 .054-86-Q Gwtuwuibumu t uwr,11wu,w11 
w4.u,ndnpt,LGb11t, Lj,nriowr4mli(l bLJ.J1nL4wljwG bfl4f1Gbrit, ubowuwuGmpJwG Ljnriut,g 
[!Gf'lmul(wo bppu.b4wit,G b4.r,nU1w4wG 9P4Lml. (4wGnG 15): <Dnpowpl.juwG 
oG11hwGmp UlunrimpJmCiQ (lnpu gti4L) Ljwqunu.l t 13 rnL4b L4U1tnt.lnrt pupm4Gbr,nt.l 
uu,bu11t, 4.pw wt.J.mnunptiLti 4,052 4Li 4.wq11mL t,Gw hwuLUL4WU1WUtuwumu t 
18,74u/ct ut,2pG W[lLU(lnLJ.:)JWU[I : 

3.5 wrumuw4md pbp4.w6 bG u,tl.JwLGbr, . [1UL11 Ln[lwGuL4nJ1LnWJt,G ut,2ngGb11ti 
4.wqewitiG wpu,wGbu,muGbpp , npnGp QGrimGll,wo bG U11L.buwG t;ll,pn1.4wJt, ut, 
2wr,p br,4pGbpmu 4.Gwuwl.jwp CiJmpbpt, wpLnwGbuimuGbrti hw2t.lw114ti hwuwr,, 
Gb[l.PWflW.PWJt,G l!\[1WUUUjn[1UlWJp[i UWJ[1mrttiGbp[l wnwGot,G mbriwuwub11mu (16] : 
i=!bnGwLnwp wLJ.uinunpt,LGbpt, L. wLJ.u,npmuGbpt, hwuwr WflLnWGblllmliGbfl[! Ul[14.w6 
bG u,pwGu1.4npunwitiG uti2ngGbpti lfllltl. qwGqLJ.wot, 1 m-t, Gl.jwLnuwup: Stl.JwLGbp[! 
hWUWL4WU1WUtuwGmu bu unpwGu1.4npUlWJt,G hnupt, 20 Lju/d ut,2tiG wrwqmpJWU[I 
(t,Gu,bGut,4. bppL.b4mpiwGo f1Wrtwpt, i.Jbuu,pnGw4wG uwunul ): 1wz4.wpl.Jub11li 
dwuwGw4 unt.J.npwpwp hwzt.lti bG wnumu SU-Gbpt, ut,2t,G UlWflPf10 (uwp11wu,wp 
wLJ.u,nunpt,LGbriti hwuwp· 5-5,5 uiwpt,, pbnGwLnwpGbpp hwuwp· 6-7 uiwpt, ) L. 
wll,unnunpt,LGbp[l u,btuGti4w4wG tJMwl.j(I : 

Uwriflwuiwp w4.unnunpt,LGb11ti L. uwuwllp ut,Gll.i. 3500 l.jq uG11hwGm11 
qwGqtJ.womt pbnGwu,wpGbpt, pbGqt,uwit,G 2wpdt,j_Gbpt, hwuwp 4wGnG 15-(l , 
t,ul1.4bu uwl.. OUS 37 .001 .054-86-o uwhuwumu bG wpu,w[ibu,muubpti 
pmJLwunpbLfi CinpuwGbp[!· 4wtu4.wo wt.J.unnunpt,Lti qwGq4.w6[1g: UJu1.4bu , 2 L-t,g 
wt.lbLti 2wrcttilti owt.lwln4., uwuuwJwl.JwG uwp11wunwr w4.mnunpfiLti hwuwp wm 
wpLnwCibtnmllCib[l[l l.Jwqumu bG QUUl CO-t, 11,2 q/4u, CH-t, u NO-ti' 4,2 q/lju : 
Pbuqt,Gwit,G 2wr,dtilGbrntl. pbnGwLnwp w4.u,nunpt,LGbpt, Lt w4.uinpmuubrti hwuwr, , 
[lULn OUS 37.001.070-75-t,, LJ.Ciwuwl.Jwp CiJmJ:}bflti wpLJ1wCibu,muubpt, uwhuwuw1t,Ci 
pnLJLWUlflbLti Cinr,uwGbpQ 4.bpwpbr,mu bG 2wpdt,lt, w2tuwmwdwubr,t,G : UJuuibu , 
hwuwowJCi WJll umwu11wr,u,t, wLJ.uintlnpfiLGbr,t, wpmwGbmmuGbp[l Lnbuwl.jwrwr 
uw4wr,11w4[1 01 .01 .85 p4.wl.jwGt,g ll4Dlflf1 t qbpwqwGgti 70 q/l.i'-luncf QUun CO-ti Lt 
22 q/Yc.l.Ulcf uuun (CxHy + NOx)-p: 

'1t,qbLWJpG w4.Ulnlinpt,LGbpt, 4.Gwuwljwp CiJmpbrit, w11uiwGbu,muGbpQ 
LjwunGw4wpqLJ.w6 bG OUS 37.001 .234-81-ntl. , hwtlwowJG npt,· uibuwl.jwpwp 
.UJ1U1WGbu,muCib[l[! j_UjbUlp t qbr,wqw(igb(i' C0-9,5, CxHy-2,4, NOx-18,35 q/y'-1,u,d: 

81 



Urumuwlj 3. 5 

Swrpbfl w4.U1nunpt,LGbr,t, pmGwLj_nr pw11wrwwuwubrt, 
W[1U1WGbU1muGbro 

@mGwL1.nr pw11w11rwuwubrt, wr,U1wGbU1muo, 
SrwGUUjn[lVlWJt,G ut,2ngGbfl[! (o./1.iu) 

co CxHv NOx umn 

«3wlj_w» Vllill.lli LinU1ngt,4LbU1Gbr 8,2 6,7 0,1 -
«ctt,qmLt,» 23,9 1,9 1,35 -

«'-lnL(lW» 25,7 1,6 1,4 -
«mUD-451 » 26,1 2,0 1,0 -
«LiwuUD» 2,98 0,49 2,7 0,52 
«r-ljwrmu » 2,4 0,38 2,9 0,43 

c.lwnbLliflti nj_ Lflli4. WJ[lLIWG wrqwut,pGbrt, (CO, CxHy) L. WL'1bht,11Gbrt, 
pw11w11rmpJmGo 11t,qbLGbrt,g wr,U1w64n11 qwqbrmu 5-10 wGqwu gw6r t. pwJg 
wr,U1w64.n11 qwqbr,t, pwGwljQ GrwGg LinU1 wL1.bLli pwron t, hwubuwU1w6 GnLJG 
hqnr,mpJwCi pbuqt,uwJt,Ci 2wrdliI Cibrt, hbU1, e+LwuGbr,t, LQLiwCi wL1.bLli pwror 
wuU1t,6wCit, UjWU16wnn4.: '1rwCit,g pwgt, , 11rwGp Wf1U1WCibU1mLi bu qqwlti 
pwCiw4mp1wup CO L. umr: UJl'l UjWU16wnn4 11t,qbLGbr,t, Lj_Ciwuwljwr GJmpbr,t, 
qwGq4.w6w1t,Ci WflU1wGbU1muGbr,Q hwuw11rbLli bCi pbGqt,CiwJt,G 2wrdt, j_ Cibrt, 
wr,U1wCibU1mLiCibrt, hbU1 : urri,-t, brlJrGt.rt, 11t,qbLwJt,Ci 2wrdliICibrml 
w4U1nunpt,LCibr,t, hwuwr wnw2t,Ci hbrpt,G CinruwLj_nr,Ll.bL t wr,U1w6L1.n11 qwqbr,t, 
6tubLt,mpJmCiQ : 

nrll.lbu wr,U1wCibU1muGbrt, u4qpuw4wG pmJLWVlflbLli unrubr, 11t,qbLwJt,Ci 
w4U1nunpt,LCibnt, hwuwr brw2tuwL1.nr4.w6 bCi hbU1L.Jww· CO. CxHy, NOx q/Lic.lu,d, 
1980p-t,g· 13,6, 4,1, 20,4, 1985-t,g· 8,2, 2,7. 13,6: ubrlJwimuu Ci24w6 Cinr,ubro 
tuuu,wgLj_mu bG : 

Pwquw4n11uwGt, hbU1wqnU1mp1muGbr,n4 hwuu,wU1Lj_bL bG nrn2w4t, 
ort,CiW j_ WlflnLPJnLGCibr , rir,nCip WflU1WhWJU1nLU b(i UlflWUUUjn[lUlWJt,u hnupt, 
ht,uCiwljwCi pGmpwqrbrt, wq11bgmp1mGQ (t,GU1bCiut,Lj_mpJmG , tummpJmCi , 
4wnmg4w6p, wrwqmpJmCi, br,pL.bljmpJwCi wCihwLj_wuwrwI WlflnLpJmG) pw11wpt, 
011t, w11mnmuwu uw4wr11w4t, Ll.rw : UwuCiwljt,nrbG u24w6 t t,Ciu,bGut,Lj_mpJwG 
wq11bgmpJwCi mri.t,ri. hwubuwmwljwCi 4Wll.lQ wr,u,w6Lj_nri_ qwqbr,t, Lj_Gwuwljwr pw
ri.w11rwuwubr,t, pwri.w11rmpJwCi Lt,nLt,ntuuwG hbu,' upGnLnrmt, gw6r 2br,u,brmu : 

Lf.Ciwuwljwr GJmpbrt, wrmwGbmuwCi L. 011t, wri_mnmuwCi uw4wr,11wLit, Ll.rw 
qqwLti wqflbgmpJmG t qnr6mu wlj_mnunpt,LGbrt, br,pL.bljmpJwG wr,wqmpJmuo: 
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trpL.bljmpJwG wrwqmpJwCi wtSt, hbm nj_ LflliL1. wJnuwCi wrqwut,pubrt, 
wrmwCibmmLiQ (CxHy L. CO) ulj_wqmu bCi , t,ulj NOx-t, wrmwCibu,muQ· wtSmu : 
UrwqmpJwCi nbdt,ut, Ll.brLm6mpJnLCiQ , ouu, pmuwLj_nruwG j_wLt,wut,2t, , 
hGwrwLl.nrmpJmCi t mwltiu nrn2bL u,wr,pbr, u,t,ll.lti w4.U1nunpt,Lubr,t, wrwqmpJwu 
OL4U1t,LIWL wr,dbpCibro : 

CG11hwGmr wr,u,wCibmmuubnQ ut,wlj_nr dwuwuwljmu , LiwJnmri.m 
u,bri_wuwut, L1.rw nrn24.mu bG Jmrwpwuj_JnLfl w4.U1nunpt,Lt,g ut,wlj_nr mrim Ll.rw 
Wf1U1wubm4.w6 GJmpbr,t, pwuwljnlj_ L. wlj_U1nunpt,LGbrt, plj_nlj_, nrnup wGgGmu bG 
Wjfl VlbrtWUWUQ ut,wlj_n[l dwuwuwljwhwu,Lj_w6mu: 

tr,pL.bljmpJwu t,CimbCiut,Lj_mpJwu wtSQ wq[lmli t nj_ ut,wJCi 
wrmwGbu,muubrt, w11pJnLnCibr,t, pwCiw4w4wu wist, L1.rw . WJLL. ut,wdwuwuwlj 
pbr,mu t wnwGot,Ci wlj_mnunpt,Lti wr,u,wGbmnLLiubrt, 6wlj_wlti L. pmCiwlj_nrmpJwu 
Lt,nLt,ntuuwGo U1[1wCiuL4nr,mw1t,u hnupt, hbu, Grw Lt,ntuwq11bgmpJwG UjWU16wnn4.: 

Unuljlj_wJt, wLj_mnunpt,LwlSwGwUjW[lhwJt,Ci t,uumt,mmmmu wnw2w11LiLl.bL t 
brpL.bljmpJwu Ljwquwljbflll.lliwu mri_ri_mpJwup ut,2ngwnmuGbrt, 
hCiwpwLj_nr,mpJmCiQ quwhwmbL bppL.bljmpJwCi pmGwLj_nruwG hwLiwLtir 
gmgwGt,2n4., nr,Q ljnj_Lj_mu t WflUlnu,uwu gmgt,j_ [5) : 

Uqu,nU1uwu gmgt,rn wrmwhwJU1mu t wnmwubmmuGbrt, w11pJmnCibpt, 
br,pL.bljnLpJWU L4W[1WUbU1[1b[1t, Wq[lbgmpJnLUQ O[lt, WflUlnlJlUWU wumt,tSwCit, Ll.rw : 
,wUU1WU14.w6 t, nr Ul[lWUUUjn[lUlWJt,u ut,2ngo wnw2wgGmu t 011t, wnwlj_bLW(lnLJU 
W'lUlnUlnLU brpL.bljmpJWU OL4U1t,LIWL tuU1mpJWU llbLlJflnLU, WJCi flliI t Lt,mpntulj_mu 
Liwtulj_w6 tuu,mpJwG wtSt,g ut,uj,L. tuwnuw4mu,w4 Lj_t,tSwljQ: trpL.bljmpJwu 
t,GU1bGut,4.mpJmCio Qu11mu4.mu t qnmm ut,2t,un4.: 

Cuu, 6wtuu4.w6 Lj_wnbLliflti· pmCiwlj_nr uJmpbrt, wrimwubmuwu nrin2muo 
LJwrinri t oqu,wqnr,61.j_bL ut,wJu 4nri_uGnrn2nri quwhwmuwG hwuwr. pwut, nr 
hwzlj_t, j_bu wnGLj_mu SU-ubr,t, 4wnmg4.w6t1[!. mbtuut,Ljwljwu Lj_t,!Swljo , 
bripL.bljmpJwG ll.lWJLiwuubro L. wlj_u,nunpt,LGbrt, 2whwqnnMwu 
wnwGoGwhwu,LjmpJmGGbr,[! : <DnrowrljmuGbrt, V14.JWLubro gnLJg bu UlWLt,u, nn 
CO wr,U1wubu,muubrt, hwr,wpbpmpJmuo ublj Vllill.lti wlj_mnunpt,Lti Lj_wnbLliflti 
hwLiwL4wmwutuwG 6wtuut,G, blj_r,nll.jwljwu brpL.bljwJt,u gt,LiLnL1. Lt,nr,owrLibLt,u, 
Liwrnri. t Lt,n41ntuLl.bL 0,20-0 ,55 %-t, uwhuwuubrmu: 

Sr,wGuUjnf1U1WJt,Ci hnupt, pmCiwLj_npmpJwCi pumpwqt,r,[! 4wtu4.w6 t 
tSwGwL4wr,hwJt,Ci brpL.bljmpJwG u,r,wGuUjnpmwJt,u hnupt, ljwqut,g : Cr2w4w 
ut,2w4.wJrti L1.rw u,pwuull.lnru,wit,u hnupt, wq11bgmpJwu quwhwu,uwu dwuwuwlj 
WJl'l qnr,6nuo hwzlj_t, wn!ibLm hwuwr uu,gCimu bu mririuwu qnr6w4t,gGbr, nrnup 
hwzlj_t, bG wnGmu brpL.bljmpJwu Ljwqut, 41n41ntumuo ou11mu4.w6 u,t,ll.lwJt,u 
ll.lWJuwGutir,t,g Liwu qnr6w4t,gut.r· u,wr,pbr Vllill.lti U1f1wuull.lnrmw1t,u ut,2ngubro 
ut,wGuwu u,r,w!iuUjnflUlWJt,Ci hnupt, pbflbLm hwuwr: 

c.lbr,2t,G llbll.lflnLU u,r,wuuLlJnrmwJt,u hnupo wnw2wr,44.mu t pbrbL wJuL4t,ut, 
hnu12t,. nr[! 4wqu4w6 t hw24.wr,4wJt,u w4.U1nunpt,L!ibrt, 2 mt,L4t,g (tuupt,g)' 
uwr11wu,wr (U) L. pbnCiwmwr (P) , nrnup U1Wflpbr4.mu bCi brpL.bljmpJwu 
nbdt,uCibr,t, UjW[1WUbU1[1b[1n4. L. Wjfl nbdt,uubrmu CO-t,u pbplj_w6 WflU1WUbU1UWU 
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lJlGUW4WflWfl qwGqL[womj_: 
,wzL[wr,4wJtiG uWfll"\WU1Wfl wL[u,nunpt,w ppbGt,g Gbr,4wiwgGmu t QUU1 

pGmpwqpt, uti2'1GwgL[wO unl"\bLQ (hwLiw1.4wU1wutuwGmu t «cttiqmLlrn 
w4u,nunpt,Lt1 U1p1.4t,G) : ,wzL[wr,4wJtiG pbnGWU1Wf1 w4U1nunptJLQ, QUUl tifl 
l.IlbtuGti4w4wG UjWflLUUGU1f1bf1p L. L[LLillGL'1flWJ'1G pGmpwqr,ti . wL[bLti Linu, t ~rl-130 
wL[u,nunptiLrG: 1w2L[wr4wJpG w4u,nunptJLCibpp 1-pG tuuppG, UW(11)WIJ\Wf1P9 pwgp, 
UJLULnljwGmLi bu ut,Glt.. 2 I.I\ pbnGwu.wr,nri.mpJwup pbnGwu.wpGbpQ L. wnwtlbL 
41n2r 11wut, wLtu,npmuGbp(l : 

tr,pL.b4nLJ}JwG hw2t.lwr4wJtiG 
l.IlpwGu1.4nf1U1WJpG hnupi, ljwqup Li 
munu.lGwupr,m1-JmGGb[1p W[ll)Jm02Gbr,ml 
mrv1_mpJwup bppl..,.tilJbLru: 

t,GmbGut,LtmpJmGo 
t,GU1bGut,4.mpJwG 
wL[U1nUWJf1nLr].pnL[ 

n11n2L[mu t 
41npaGwl.jwG 

flPL11WflltLlnl"l 

Sr,wGu1..1.1n11tnwJtiG hwGqmJgGtip(l L... 1111wug U1br1_wpwztuuwu hwl'.iwtumpJmu(l 
twljwunr,bG wu1111w11w11umu bu wL[U1nunp'1Lub11'1g wpU1w64nr1_ qwqbr,'1 6wt.J.wL'1 Li 
Ljwqup , pGg1.1bu Gwt.. flWrtWJ?WJpG UWJflnLrt'1Gbr,p lflbrl_WUWUbflp 011ti Wrl_U1nU1UWG 
uwljw1111wLtti L[r,w: Ublt WL[U1nunp'1Lti9 CO-ti L[wq2wJpG WflU1WUbU1UWG uti2tiG 
wrctbQ[I hwzL[wri4L[mu t llwJrmri.m u,br1_wuwut, L[r,w , nr,G tiri ub2 ubr,w11mu t 
uti1mu1_t,G L, 4w11qw4nr,L[nr1_ tuwlubr,mlm: 

6wGWL4Wf1hWJt,G Lit,2mr1_m bpljWflnLPJnLO(l [IOl)mGmLi b[i UWJflnlll_nL 
wGoGwqpnL[ ljwLi 2w11w2r (2112wGt,) qLt"lJw4.np hwu,wljwqcm4.: LnLUwgmJgWJpG 
LtimLbrt, 1.4wr,wubU1flbfl[l wnw2w11r4.mu bu l'.iwuwu.iwphwJpG bppl..bl.JmpJwG 
Ltw11qw4.n11uwG hwuwl.jwr,qp hpuGwLlnruwup, tiuLt m11wGulllnf1U1wJ'1u hnuptrr 
pGmpwqr,b[l(l hwz4.w11Ltt.J.nu:i bG : 

~wr1_w2wJj,G uw111mritiubr,j, hpuGwl.jwG u,pwGu1.4npU1wJtiG UJLWGwLtnruwG 
gmgwGtizGbpp wql)bgmpJmG(l (41n11ngGbr,t, 41nt"i,Jhwu,LiwG hwl'.iwfumpJmG, 
t,Gu,bGut,4.mpJmu , br,l}l.a.b4nq:>JwG wrwqml}JnLCi L, hnu2b11r LjwqLi, 
U1(1wuuu.inrmw1t,G hwGqnLJgGbpmu hnupbf1'1 LjwquwljbflUjUWO L, l.jwr,qwL[npuwG 
LiwljWf111W4) Pfl Wf1U1W9nLmLiG t qu,Gmu bpJ)L.bl.JmJ:>JWU WJGL4rur [!Ul"\hWG[lWQLI.WO 
pGmpwqpmu, j,Gj_1.4t,ut,G t wGguwG ut,2t,G dwuwGwlJ[! (hwr1_n1111wl.JgwljwG 
wrwqmpJmG): 

UJuu.it,un4., L[Owuwljw(1 GJmpbpt, qwGqL[wOt, WflUlWGblililWO GLJ.wqbgLiwG 
nbqb(1\.J.Gb[1[1, hwu,1.jwl4bu CO-t,G[I l, CxHy-t,GQ, l'.iwGw1.4wr,hw41nr1_ngwJt,G gwGgp 
tuu,mpJwG G4wqbguwG La. hw11n1111w4gmpJwG wpwqmpJwG pwror,wguwG ub2 bu, 
ti hw2rl.J. bppL.bl.jmpJwG 11wgrnGWL LjwquwljbflL4UWG, 6t4U,-p 4tirwnuwG, 
uwwnu1.t,Gb11mu l'.iwGwu.;wr,hwJtiG l!lWJUwGGbpt, pwflbLwl.J.uwG: 

LmuwgnL]gGbrit, w2tuwmw02r Ljnnr11'1Gwgt,wG hGwpwl.J.nrmpJmG t UlWLPU 
30-40 %-nl.J. pwr,opwgGbt hwrin1111wLtgwl.jwG wpwqmpJntGQ L. twl.jwGnrbG 
GI.J.wqbgGbL 2112w4w ut,2w4.WJf1P 4.f1W U1f1WUUL4nf1U1LUJj,G Lir2ng(ibpt, L[Gwuw4Wf1 
wq11bgmpJnLG[l: 
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Qlnt-h.J 4. '1lUCS'T\Uunt@3ntu u..i.snunPrlr PU8UUU4Uu 
SbtuunQbL qnronuubrrs 

4. 1. 'llw2L111.4wGmp1mG LI1f1wGuu.inpLI1wJtiG w11umljt,g 

Qt,u,w1.11btuGt,4wljwG qpw4wGmpiwG ub2 zwu, uwGpwuwuG 
munu:iGwutirl.J.wO bG .w11um4p w11pim11GbfltJ, pGj_UJbu Owl. Liwr11m orqwGjlqujl 
4f1W Wf1U1Wflf1W4WU , UlflWUUlJ.IOflUlWJtiG 1.i 4bGgLLirl_WJ'1G Wrl_ilnLl.jp 1.J.uwuwl.jwr 
wq11t:igmpJmOObp[1 : U2w41.J.bL Li 4ti11wn4.nu1 bu wr].uml.jt,g 111w2U1UJWG\.J.hLm u,wppbp 
t.lbpn11Gbr, Li ut,2ngObr: SL[JWL qLtumu QUULU[lljL[mu bG lJ1(1LUUUU1nflU1WJj,[i Wrl_UnLl.jp 
hwpgbfl[l, uwuGwL[nriwUJbU wL[umunptilti L, u,pwGuUJnflU1WJt,G hnupp w11umlj)1 
wnw2wguwG 1.1.lLULill'.iwnGbflQ L. Lj_(iwuwljwp wq11bgmpJwG LjwGtuwpqbLPL 
Lij12ngwnmliGbp[1: 

~W'lWQWJt,G wriumljj, I.,. U1(1UJUUL40flU1WJjlG Wrl_UnLl.jp W'1PJnL(10bpt, 
c!14JWLGbp[1 pbpl.J.mu bG 4. 1 Li 4. 2 wrumuw4Gbpmu: 

u 

SmpppGw1.4u,nLLI1wlfw1tiG 
11u uw 11Gb 105-115 

r1bwl.jmt,Lt tiG2Gwpt,nGbp 
110-122 

t;ppm11wJpG 2wrictwljwqLi 
80-100 
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Urumuwl.j 4.1 

G 

Urumuwlj 4. 2 

UL[LI1npmu 80-95 

Unurngt,ljLbu, , unl.l.lt:i'l 
86-108 



Urumuwljmu (4 .3) pbruJ.wo bG UlLLJWLGbfl w4U1nunpt,LGbflti qmUwflwJt,G 
owJCiwJt,G tGb[lqt,wJti u,bri.wpwztuuwG lj_bflwpbflJWL n[lnGp zwfldlj_nul bG 0,6 Vmax 
W(lWQnLJ}JWUp wu-lJWLU1PbU1nGb owoljmJp mGbgnri. 6wGWL4W[lht,G : 

UrJ.Jmuw4 4. 3 

U4U1nunpt,Lti OWJUWJt,G tGb[lqt,wJt, U1brJ.wpwztunul[1 , 
6wnwqwJpliwG Wl"J.PJnLfl[l nuGb n 

Uw 

Cwfldtit 58 63 
=!nlj_wguwG hwuwljw11q 2,5 22 

OriwLt,ntutit 
U(1U1WOUWG hwuwljWflQ 9 20 
vbflwouwGhwliwl.Jwflq 4,5 20 

'1nri.bfl 2,8 3,2 

UW[lfl[l OflWJt,G ut,2w4WJ(lnul [1UflnLGW4 t [1Ci4WLbL 20-t,g Llt,Gtl.. 20000 =!g 
hweiwtuwl.JwGmpJwLlp OWJUWJt,G WLt,pGb[lt, U1WU1wGmLlGbf1[1 (12-t,g ut,Gtl.. 14U1!Ll2): 
::.>wJG[l hwliw[llj_mLl t nt Llt,wJG oqU1wljwf1 t,G-lJnflUwgt,wJt, 4flnri.: Uri.Llmlj[l 
w11w2wgGmu t hnqGwompJmG. wztuwU1mGwljmpJwG ljnf1muU1, t,u4 bf14Wf1WU1la 
wqribgmpJwG 11b1.4pmLl hwGrit,uwGmu t LLinri.mpJwG O[lqwGGbflti 1.4wpnLnqt,wljwG 
Lt,nLt,ntuuwG, UWflflnL OflqwGt,qut, ht,uGwljwG hwuwl.Jw11qt, Gnf1UWL 
qn11omGbmpJwG tuwtuU1LlwG L4WU16w11: 

Sf1WUUl1.lnf1U1WJt,G wri.Llm4[1 hwGrit,uwGmLl 2f1 2W4W Llt,2w4wJ(lt, 
WrJ.U1nU1LlwG w11w4bL 4.U1wGqw4n11 wri.pJnLflUb[lt,g Llblj[l : 'llwU1whwljwG tt , n(l WJI"] 
1.4pnpLbLl[1 qU1G4mu t w4U1nLlnpt,Lw2t,GmpJwG, w4U1nLlnpt,LWJt,G U1flwGu1.4npU1t, 
zwhwqn[lMwG, 6wGw1.4w[lhwJt,G bripL.bljmpJwG ljwqLlwljbf1L4LlwO 
LlwuGwqbU1Gbflti U1buwriwzU1mLl : ~wri.wpw1.4Lwuw4nf1uwG L. zt,OwriwrimpJwG Llb2 
wri.umljGbrit, 60-80 %-[1, nri[l hwuumu t UWflflnLU puwl.JbLti LjwnnLJgmu, uU1bri.omu 
bu U1flwGu1.4n11111wJt,u hnupbf1[1 : U4U1nunpt,LwJt,u bflpl..bljmpJwu uwuz111wpGb11t, 
[lUflLWJULlWG[l qmq[lUJ}WQ Llbowumu b[i wljmulJlt,4 wuhWflUW(lWlj_bu, qnU1t,Gb[l[1 , L 
U1f1wuu1.4n11U1wJt,G wri.umljt, L4f1npLbLl[1 obnp t pbflmu Gwl.. ungt,wLw4wd 
GzwuwljmpJmu: 

Ulj_u,nLlnpt,LGbrit, wri.Llm4ti ribLl 1.4wrnwrit, WflflJmOw4.bU1mpJwu npnzmu~ 
6wGw1.4wf1hwJt,Ci bppl..bljmpJwu ljwqLlwl.Jbflt.4LlwG LlbpnriCibflnlj_ 1.4whwCi2mu t 
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wri.umljt, Cilj_wqbguwG hCiwf1wlj_nf1mpJmGGbflti pwgwhwJ111mLl wJu ljwu wJG 
Llt,2ngw11mLlGb[lt, wGgljwgLlw[i Llt,2ngnlj_, t,Cit1.4bu Gwl.. ririwCig t,[lwqn[lMwCi hwLlw(l 
wGh[lwctbzm owtuubpt, hwLlwripmLl wJG wririJmGpt, hbu,, np[l uu,wglj_mLl t ti hwztill. 
ctnri.nlJ.ririwl.JwG u,(imbunLJ}JWU[l hwugLJ.nri. lJ.Ciwut, Glj_wqbgLlwG: 

tCibriqt,wJt, Lt,ntuwl.Jbp1.4mll[1 gwuljwgwo ubpbGwJmLl , WJll plj_mo L. zwrictlJ.nri. 
w4U1nunpt,Lmll , 4w1.44.wo t 211 2w4w ut,2wlJ.wJflnLO Gpw griuwG hb111 : UJllL4tiut, 
gpLlw(i mri.t,Gb[lt,g Llblj(l hwGrit,uwumu t OWJUWJt,u WLt,Qubpt, UlWflWOnLU[l 
ut,2wlj_wJ(lmu: '1pwup t,pbCigt,g CibpljwJwgGmo bu wnwoqwljwG ut,2w4wJ(lt, 
uwuGt,ljGbpt, mwmwGnri.wljwG zwpctmo, nf1[1 owqmo t owJut, wri.pJmpt, Llwljbpbut, 
mwmwuowG Ljwu npl..t wbpnrit,uwot,4w4wG 1.411ngbut, hbml..wGpnLJ.: bppl..bl.Jnri. 
wlj_mnunpt,Lti wri.umljt, wri.p1m11Gbp[1 hwGrit,uwGmu bG zwrictti t ti uwljbpl..mJp[l. 
GbflwMwG L. wp111wMwu hwuwljwpqbp[l , m11wGuLlt,ut,wJt, , [IGpwgpwJt,u owut, 
wq[lbqw111Gb11t, uwljbpl..mJpGbfl[l L. wpqbLw4Gbp(l : Uri.umlj t w11w2wumo uwl.. 
wlj_mnunpt,Lti pwl.j,pt, L. orit, hnupt, Lt,ntuwqriuw[i 11b1.4pmli , bppl..bljmpJwG 
wGhwppmpJmGGbpt,g, pwl.j,Qt, L. 4wt1mgpt, mwu,wGmuubrit,g L. wnG: 

Sw[lwompJmG[l, npmli qnJm~JmG mGt, Ljwo mwpwolj_mo t owiuwJt,G 
WLtiPD, hwuwrilJ.mll t owJGwJt,G riwz111 : ::.>wJGw1t,G riwzu,mu ot,2wll.wJ11ti 
-t,t,qt,LjwljwG lj_t,6wljt, Lt,nLt,ntumll[l L4WJOWGwLJ.n114wo t OWJUWJt,U WLtiQubpt, 
wn4wJmpJwup L. pumpwqplj_mo t unlj_npwpwp owiuwJt,u 6Gzowup (P): 

QwJGWJt,G CiCizuwG Cilj_wqwqmJGt,g (Pm;n) ut,Gtl.. wnwlJ.bLWQnLJU[l (Pmax) 
Lt,nLt,ntuowu ribummu quwhwu,lj_mo t nt pb 6CizuwG wlju~wppwJt,u wpctbQ[l, WJL 
t'.iuzLlwu Llt,2t,G pwnwljnLUwJt,G[l mwmwGmuGbpt, ctwLlwGwljwhwmlj_womo: 
6GzLlwG twLt,LlwG Llt,w4n11[1 hwuwplj_mu t 'llw -[1: 

QwJUWJt,G WLtipGb[l[! pGmpwqplj_mu b[i Gwl.. mwmwGmuGb[lt, 
hwtSwtumpJwLlp' f. np(l npnzlj_mu t OWJGti U1WflWOUWG WflWQnLJ}JWU C L, WLtiPti A 
bflljWflnLJ}JWOp: 

'A. = C/f (4 .1) 

QwJUWJt,G WLtipGbpt, UlWflWOUWU wpwqm~JnLU[! orimu , opt,uwlj , 20°c 
2bpuwuU1t,6wGt, 11b1.4pmu , hwlj_wuwp t 344 u/lj_: 

QwJUWJt,G WLtipubrit, UlWflWOUWU ctwuw(iwlj U1WflW04mu t Owl, OWJCiwJt,G 
tGbpqt,w: UJG tGbpqt,wG, n11[1 U1bri.wLt,ntulJ.mu t owJGwJt,G WLt,Qnlj_. pumpwqplj_mu t 
OWJUt, t,GmbGut,lj_mpJwup: QwJuti t,GmbGut,lj_mpJnLU[! (I) 4WflbLti t !W41DL riwzU1t, 
JmpwpwGiJnLfl Ljbmmu, npll.lbu ut,wlj_np uwl.Jbflbut,G [1Gljunri. tGbpqt,wJt, hnup 
('-l.U1/Ll2): 

QwJUWJt,G p CiGzmLl(l L, OWJUt, I t,GU1bGut,lj_mpJnLU(l pGmpwqpmu bu nt pb 
CiwnwqWJJ}UWG Wl"J.PJnLfl[! , WJL OWJUWJt,[i llW2U1[1, pwGt, nri 4wtut.J.wo b(i OWJUti 
wri.pJmrit, GljwmliwLlp twLt,LlwG 4bmti mbri.wpwztumut,g: 

QwJCiWJt,G CiGzLlwG , OWJGti t,uU1buut,lj_mpJwG L, OWJUWJt,u hqn[lnLJ}JWG 
wpctbpGbfl[! Lj,nLt,ntulj_mLl bG zwm LWJG uwhuwGGbrimu: U1u1.4bu, op[1Ciw4· 
wLlbGwgWOfl OWJGti 6GzmLl[! . n[l[! Ljwpnri. t [!Ul.JWLDL UWflflnL wljwG2[!, ljwqLlmu t 
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2.10·
5 

u/1.12 , L. lltiwctwllwGw4 urw 4.b11tiu uwhllwuo 4wrnrt t hwuCibL 2.104 Ci/ll2
: 

Urtllmljt, gmgwut,zubrt, pwgw11ow4 u,btuGt,4w4wG w11ctb2Gb11t,g oqu,LJ.bLO, n11nu2 
m[ib[i t.'1mj,ntul.lw[i WJlll.4tiut, LWJCi uwhllwCiubf1, hw11llw11 tt : U111 L4WU1!'.iwnn4. owJCit, 
twt.'11.lwu llt,w4.n11t, w11ctb20 qGwhwu,bLnL CiL4wu,wljn4. oqu,wqnromll bu 
hw11wpbf1wljwu gmgwGt,zCibf1, n11nG2 Wf1U1WhWJU14.w6 b[i Lnqwrt,pllwljw[i 
llt,w4.nrGbrn4.· 11bgt,pbLb11n4. (11P) : Lnqwrt,pllwljwG uwG1111wljt, oqu,wqnromuo 
owJCit, l.l.\Wflwllbu,rbrt, twt.'11.lwG ctwllwuw4 l.lu,g4.w6 t '-lbpbr-l>btuubrt, 
hnqb:j>t,qt,nLnqt,wljw[i OflDUQt, ht,llwG 4.f1W , hwllWOWJU n11t,· llw1111m OWJUWJp[i 
qqwgn11mpJmCio wl'.imll t qqwLtinrbu wLJ.bLli 11wu11wrt ([!uu, Lnqwrt,pllwljwCi 
orbu2tJ) , 2wG OWJU[l p[iu,bGut,4.mpJwG wl5o : 

UJUL4[\Un4., OWJCiG oG11mG4.w6 t q[iwhwu,bL hwrwpbflwljw[i OWJUWJt,G 
l'.iCizllwG llwljwr11w4t,, OWJGt, t,Ciu,bGuti4.mp1wG llwljWflflW4\1, OWJUWJt,Ci 
hqn11mp1wG llw4wflflw4ti L4Wflwllbu,11b11t, llt,w4.n11t, u4wu,llwllp hwllbllwu,mpJwCi 
llti2ngn4.: :;;Jw1Gw1t,G l'.iGzllwCi hwllbuwu,mpJwG llt,wLJ.nrG oG11mG4.w6 t hwuwrbL 
aw1Gw1t,G zbuwJt,G t'.iG zmllo (wljwu2t, pupljwpwrtwGpti qqwgn11mp1wG zbll), n110 
hw4.wuw11 t 2.10"

5 Ci/u
2

, t,ulj w11ctb20 uu,wG11w11u,wg4.w6 t: U4wG2ti 
pupljwpw11wGpti 11tillwljw1mGmpJwG 4.b11t,G zbllo ljwqumll t 2.108 Ci/u2

: 

U11111mG2mll p4.w11lj4.w6 hw11wpb11w4wCi gmgwCit,zCib110 clbn2 bu pb11mll 
pwgw11ow4 t,uwuu,, 2wGt, nr 1111wG2 ut,w11ctb2 pGmpwq11mu bG c\wJGwJtiG l'.iCizuwCi 
4wll pGu,bGut,4.mpJwG pwgw11aw4 w11ctb2Gb110 : 

:;;JwJGti t,Ciu,bGut,4.mp1wu uw4w1111w4o n11nz4.mll t hbu,L.JWL pwGwolin4. 

L = 1 Olg (I/lo) 11P (4 .2) 

n11u,b11 lo - c\wJGt, zbuw1t,G pCiU1bGut,4.mp1mGG t f = 1000 ~g 
hwl5wtumpJmCimll : 

10 pwqllwL4wU14tiw 4tirwn4.mu t urw hwllwr . n(lL4buqi, uu,wg4.bCi 
w11um4t, twt.'1uwG wLJ.bLli t.'1n211 utiw4.n11Gb11· PbL-11 U1wuunr11wljwG uwubro: U111 
L4WU1!'.iwnn4. w11llmljt, utiw4.n110 hwuw114.mll t 11bgt,pbL[!: 

:;;Jw1uw1tiu t'.iGzuwCi llw4wr11w4o· 

L = 1 Olg (P2/P2 o) = 20 lg (P/Po) (4 .3) 

nflUlbfl Po-Ci clwJCi\1 zbl.lwJ\10 l'.iCizmuG t: 
UJul.l.\tiun4., w11um4o. nflL4bu aw1Gw1t,G hwuwtumllp , pGmpwqr4.mu t 

2wGw4wl.l.\bu L. nrw4wL4bu 2 htiuGw4wG gmgwut,2Gb11n4.· c1w1Gw1t,Ci t'.iGzuwG 
uwljwr11w4n4. 4wu pGu,bGut,4.mpJwG uw4wr11w4n4. L. uL4bljU1fln4., w1ut,Ci2u· 
w11um4o 4wqunrt ow1Gt, hwl'.iwtuw4wCimp1mGGb11\1 hwuwtuupn4.: 

U11.um4i, wupn112 uL4b4U1flO (20-20000 ~g) pwctwG4.w6 t wnwGot,G uwubrti . 
nrnu2 4ntLJ.mu bu 04u,w4.wGbr: 04u,w4.wG tirbGt,g Gb114w1wgGmu t 
hwtSwtumpJmGGb11t, qnu,t, , nrt, ub2 4.b112GwljwG hwtSwtumpJmCiQ 2 wGqwll wLJ.bLli 
t u4qpuw4wGt,g· 
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fLI = 2 fu 

Sbtuut,4wJnLU Li hpqt,bGw1mll IJUflnLU4.W6 t fltJU1WJ14bL 8 04u,w4.w· ut,2t,G 
bfl4f1W!Wt.'1w4wG hwtSwtumpJwllp' 63,125,250, 500, 1000, 2000 , 4000 Li 8000 ~g : 

L, qfl I -
I 

-I 
90 -··-- . --+---+-_ ___jH--+_-1-_-+-H--+-+----l 

- - \ 
-

I ' 

80, kll---.-P!,:::::-=l-~>--+H---++--1-t-+t-+·t t· '- -- . 

I Ii 
31 .5 63 250 500 1000 2000 4()()0 f , hg 

L4 . 4 .1. Uw1111wu,wp w4.u,nllnp\1Lti w11.um4i, UL4b4l11f1(! pwt.'1wn2t, 

nbctpllmll bf1plib4bLtiu 

Quu, hwtSwtumpJwG pCimpwqrb11t,· u,wppbr4.mu bG u,nCiwJt,G w11um41J , nrti 
UL4b4l11f1nLU qnJmpJmG mGbG 4.wn WflU1WhWJU14.w6 11tiu4rbu, u,n[ibp, w1ut,Ci2u· 
uw4Wflf1W4D llb4 04u,w4.w1mll 10 11P-n4. pWf10fl t. QWU UJnLUGbpmu , Li 
LWJGwqnu,wJi,G" ub4 04u,w4.wJt,g wLJ.bL wGou11hwu, UL4b4U1J1n4.: 

U4.u,nllnptiLti L. U1flwGuL4nJ1U1WJ\1G hnu2t, w11um4o hwuwrLJ.mll t u,tJl.4\14 
LWJGwqnu,wit,u wri.umlj : 'lw zwu, ljwplinp t hbu,wqw 2CiGwr4muubrt, hwuw11 : 
Urtum4ti uL4b4U1fl[l ort,uw4D uWflflWU1Wfl w4.u,nunp\1Lti pwt.'1wn2ti nbctt,un4. 

2 
ZW(lc14_bLm ctwuwGwlj , bpp WJG b(lplib4mll t ll\1Citli 60 4u/ct W(lwqmpJWUp , 0,8 u/Lj_ 
ut,2t,Ci wrwqwguwup , 1/3 04u,w4.w1t,Ci hw4.wuw11 hwtSwtumpJmCiubrt, qnu,mu. 
pbr4.w6 bG 4 .1 G4wrmu : Uwr11m LJ.rw w111L4tiut, wri.um4t, wq11bgmpJmGo 
ou11hwGmr wrctb2n4. qGwhwu,bLm hwuwr oqu,wqn11omu bu hwtSwtumpJwCi 
zu,4muGbp , npnGg pGmpwqrbro G2wGw44.mu bG A, B, C u,wnbpn4.: 

A pumpwqt,ro ubo uwuwup (04. 4 .2) unu,bgumu t w11um4t, twt.'1mllQ 
UWflflnL 4nrtlltJg OWJGt, QG4wLllWG[! , npQ pbfl4.W6 t' hwz4.tJ wnGbLnLJ. hwtSwtumpJwG 

zu,4muubro : 
Quu, ctwuwuw4t, c1w1Gt, uw4wr11w4t, t.'1nt.'1ntuuwCi, w11um4Gb111J 

uu,npwpwctwG4.mu bG' hwuu,wu,mut, , bpb owJCiwJt,Ci tSCizuwCi llw4wf111w4o ouu, 
ctwuwGw4t, t.'1nt.'1ntu4.mll t 5 11PU-t,g nt wLJ.bLli Li nt hwuu,wu,mGt, , bpb ow1Gw1t,G 
l'.iGzuwCi llw4wr11w4o t.'1nt.'1ntu4.mu t 5 11PU-t,g wLJ.bLti: SrwuuL4nflU1WJt,G hnu2b11t, 
w11llm4D ut,zu, L4wu,4wGmu t br4wpwu,L. t.'1nt.'1ntuw4wG w11um4Gb11t, p4.t,G : 

Uw1111m 4.11w T ctwuwGw4mu w11um4t, pwgwuw4wG wq11bgmpJnLCiQ 
qCiwhwu,bLm hwuwr 4wf1bLl1 t oqu,wqnp6bL u,wrpbfl ubpn11ubr : 
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C 

A 
fltctbl']_wgmu, ~ o,,--c~~,,,. .......... ~=--, 

1 li:hg f, hg 

QCil)ntu4.LUO t UlfllUUUL4n[lU1LUJj,Ci hnupb[lj, 4n1']_i.'ij,g LUOLU2LUQLUO LU1']_1Jnt4j, 
wql)bgmpJnLUQ qCiLUhLUlflbL w11L'im4j,Ci hWIJLU[ldbp 1JW4LU[ll)LU4j, LU[1dbpn4. (Lt44.·, 

11PU), hwl'.iwtumpJLUCi zui4mi.'iub11mt QUlfl A pumpwqrj, : 
U4.Ulni.'inptiw hLUIJUJf14,nLIJ t wrium4j, ZLUUl JJLU[ll) Wll.PJnL[l, f>LUUj, nr U[lLU 

OUJJCiUJJj,Ci l)LU2lflQ ol..w4.n[l4.nti.'i t t.lj, 2LUflf> wnwuoj,Ci LUl'}PJnLflUb[lj,g: UJI) 
L4LUlfll'.iLUnn4. UlflLUUuL4nfllflWJj,G hnupj, w11L'im4j, mumi.'iCiwuj,111.'iwCi ctwi.'iwuw4 
w4.Lnni.'inpj,LQ 1l'1lfl4.mi.'i t nrL4bu wnwuoj,Ci 4blflWJj,Ci LUf'lJJJnLfl L. ttin11owriwrwLtwG 
t.lbpn11ubrnt.J. n11n24.mi.'i bu urw w4muLnj,4 pCimpwq11brQ: U4.Lnni.'inp'1Lti wrii.'im4j, 
IJLU4LUfll)LU4j, [LUlpULUCi hw4.LUUlflj, LUf11)JnLUf>Ubf1 LUJl)L4j,uj, J}nLJLWUlf1bL'1ntp)WU 
l)bL4pmi.'i huwriwiJ.nr t t.lj,LUJCi hbnwt.J.nr 11wzlflj, qnlflmi.'i , wiuj,Gpu· w4.LnnL'inptiLti9 
UJ)UL4j,uj, hbnwiJ.nrmpJLUU 4.f'llU , npUlb11 4.bri2wumu t i.'ij,LUUCiLU4LUCi OLUJUWJj,(i LUL'1f>ti 
l'.iw4wlflj, al..wiJ.nrmuo: 

U4.Lnni.'inp'1L'1 LUfl1JnL4j, tWLpULUU L4LUflW1JbUlpbrij, Wf1UlWfl41Jl!,JU 
hw4.WUlflj,mpJnLU(! L'ibo hbnwiJ.nflnLJ}JntCiGbrij, 4.fllU, 4blflwJj,Ci LUf'lPJnLflj,g OLUJCij, 
LnLUflLUOL'iwG opbupubrij, oqLnwqnrMwi.'ip , l.JwrinrJ. t LUL4whml. LliCibL L'ij,wJCi hbnwiJ.nri 
l)W2lfl'1 qnlflntlJ hblfll..JLUL UjlUJIJLUCiUbflj, LUL4LUhn4.t.lw(i l)bL4pmi.'i . iWLplJLUU 
hbnwiJ.nrmpJntG(! (y) L4blflf> t L'ib6 L'1Gj, wripJmrti wt.lbCiwi.'ibo (D) 2wttibrtig· D«y, 
wt.lbCiwbriltwr. l)bn hblflWPflf>rmpJmCi Cibp4LUJLUgun11 l'.iwnwqwJp4.w6 <'lwJCij, LLILtiP'1 
bf14WflnLJ}JnLUQ UjbUlf> t iJ.bfl(! Ciz4.w6 L4WflW1JbUlpbpj, hblfl LtiCiti y »n:00/). 
hwrwpbpmpJwCi t.lb2: '111w hblJl 4wL44.wo· wnw2wr44.mi.'i t w4.lflnt.lnpj,LCibpj, L'ibo 
L'iwuj, wrium4Q twlt,bL bppl..b4mpJwCi qnlflmg 7 L'i-j,g wiJ.bLj, hbnwiJ.nrmpJwCi iJ.rw: 

UJmu tw4wCi bCipWl)flnLJ}JntCi(! w4.umi.'inpj,L'1 i.'inlflLUJ14L'iwCi ub2 t' 4blflLUJj,Ci 
2mri11n1111t.J.w6 WflPJnLJ1n4., [ULUJLUO LU4.lflntlnptiLti wrii.'im4j, l'.iLUnLUqLUJJ)IJWU 
mririmpJmGQ hbLnwqnlfl4.LU6 t UU'lti-mi.'i [17]: UJCi hwuqwi.'iwup(!, n11 w4.Ulni.'inpj,LQ 
hwt.lw114.mu t 2w11ct4.nrJ. wripJnLfl L. Ciflw w4muLnj,4 wnwCig_pj, m QCi11mG'12'1 4.flW 
mririmpJwCi wCi4Jmuo ti11w4wCimi.'i ttinttintuiJ.mt.l t 0°-tig t.lj,Ci2t.. 180°. hwppbgumu t 
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utuwLCibflQ hwuwrctb_pwitiu wripJmflubrti q11wugi.'iwu ctwi.'iwuwlj mririmpJwCi 
hwz4.w111.Jti pwgw4wJmpJwG L4Wlfll'.iu.mn4.: 

Unwuoj,Ci w4.Lnnunpj,L'1 wrii.'im4j, L'in11bLwiJ.nrimuo hj,t.lut.J.mi.'i t l..u i.'iblj WJL 
pmJLWLnf1bL'1mpJwu t.J.11w· «j,l)bLULwljwCi» L'ipunLnrLnj, , nf1L4bu OWJUWJj,u WL'1PCib11'1 
UlWflWOIJWU L'iti2w4.wJ11 : 

tirwl.JwCimu, uti2wt.J.wwmu wriuml.Jti lflwrwoi.'iwu l.4wrwi.'ibUlpbrj, nrnzmL'iQ 
hwG11tiuwumu t pwr11 L4rnpLbL'i, _pwuj, nr L'ip[mLnruiti 011ti t.J.til'.iw4Ci tir punLJpnt.J. 
wCi4LUJmCi t: lulflntl}Jntu(! , 2bf1i.'iLUulJlj,l'.iwCiQ, pwi.'ij,u. tunCiw4.mpJnLCiQ bflpb_p 
hwulflwlflmu ibCi hwi.'iwrt.J.mu l1lf14.LUO lflLUflLUOf>mi.'i L. ctwi.'iwuw4j, L'ib2: :;)wJCiwJj,Ci 
LLILtif>ubrQ. nrnCip wCigCimi.'i bu upCinLn11uiti L'ij,2n4., bCipwp44.mi.'i bu WJ'l LtinttintuiJ.nri. 
L4LUflW1JbUlpbptJ LUql)bgmpJLUCiQ: Uw4WJU WJI) qnpOnCi(ibpj, LUql)bgmpJnLUQ 
wrii.'im4j, UlLUflLUOIJWU t.J.rw wCiuzwu t. bpb OLU)UWJj,Ci WLti.Pti UlWflWOUWU mri.tiu 
qqwLti ttinpr t : 

UJuL4j,un4., L wri.t.lm4j, L'iw4wr11w4(! ti11buj,g Cibp4LUJwgCimi.'i t pumpwqj,11 . 
nr(! iWLplJWU 4blflm1J 14.lfl/U2 OLUJULUJj,U tubrqtiwiti j,Cilf1buur4mpJWU L. 
tlflUJLnULUJj,u (lo=10"124.Ul/i.'i2) j,ulflbuuj,4.mpJLUU hWflLUpbflnLJ}JLUU Lnqw11t,pi.'iu t 
pwqt.lLUL4WlJ14LUO 10-nt.J.: 

L=1 Olg(l/lo) (4.4) 

Sf1LUUUL4nf1l/1WJ'1U hnupj, Wfl.lJ4WJj,u pumpLUqflbrt, hwz4.LUf141JLUU utubi.'iwu 
muti hblfll..JLUL Lnbu_po· pwgwhwJlflmL'i bCi hnu_p[! 4wqi.'inri. w4.LnnunptJLub11j, wri.um4j, 
gmgwCit,zubrQ. qmi.'iw11mi.'i pnLnfl w4.lflnL'inpt,LubJ1j, wrii.'iml.Jo hLLIJlflCij, pwuwal..nt.J.: 
SrwuuL4nJ1lflWJt,u hnupt, wrium4j, hw2t.J.wp4j, 4wpt..np t.lwu(! hwuw114.mi.'i t 
opJb4UltJ4. opbu_pCibptJ hwulflLUlflnti.'iQ , n11nugn4. LtwrbLt, t qmuwrbL wnwuoj,Ci 
w4.Lnni.'inpt,Lubr'1 wri.um4Q hnupmi.'i : Qulfl w4mulflj,4wJt, Lnbumpiwu, 
UlflWUUL4nplflWJj,u hnu_pt, OLUJUWJt,u l)WZlflQ LUJCi l)LUZLnCi t . np Ulflbl'J.OiJ.bL t 4bLnLUJtiu 
w11p1mrubpj, l'.iwnwqLLIJP'12ub11'1 uibri.wpwztut.J.wo hwi.'iw4wrqbpn4.: UJuL4j,ut, 
11wzLnbp'1 hw24.wp4uwu L'ibpn11ubpQ L'izwl.Jt.J.bL bCi t1bnt..u 40-w4wu p4.w4wCiCibrt,u: 

:;)wJuLUJtiCi wri.pJmrutrti l'.iwnwqwJpt,2ubrj, Lnbri.wpwztui.'iwu hwi.'iw4w11qbrt, 
ou11hwumr UlbumpJmCiQ wnw2wr4mi.'i t 11wzuib11t, hwz4.wri4L'iwu u4qpmu_pw1t,u 
t.lnlflbgmi.'iubr. nrnCip uLnbri.04.mu bu uibri.wpw2tut.J.w6 hwi.'iw4w11qbrniJ. LnLUflpbfl 
l4LUJ1JWuubf1nLU : =!tii.'iuLU4LUCi i.'ibpnl)(! hLUt.lLUp4.mu t tub11qbLnj,4 qmi.'iwpnti.'iQ: 
tubpqbuit,4 qmuw11uwu huwrwt.J.nrmpJmuCibflQ tw4wunrbCi 1.Jwtut.J.wo bu 
LUflpJm11ub11ti hwl'.iwtumpJwu pCimpwq11brtig: 

UL.bn4.LUO hwl'.iwtumpJmCiCibflnLIJ UU1LUg4.w6 pw4.LU4LUu PWfll) 
tiuLnbr,1,tribugt.J.wo 11w2Lnt, L4wLn4bf1Q mctbri Ltwtuuwu t.lb2 t wri.pimriti 4bLnbrit, 
4nn1111tiuwuiubritig L. hwl'.iwtumpimui,g· ttinttintut.J.bLnt.J. lflLUUUJLU4 wuqwu 
u4qpuw4wu L4LUJt.lwuubri'1 wCiuzwu ttinttintuuwu l)bL4f>mi.'i: Uw4wJCi tiriw4wumi.'i, 
i.'ibup ibup Ci4WLnnLU WJl)Ujj,Up tpntpnt'lJntpjnLUUbflQ, f>WUj, np 4.wn LUfll11LUhLUJlfl4,WO 
puU1bf1,1)bflbugt,nG L4LUU14bfl UlflWg4.mu t uj,LUJU uwpmp Lnnubpt, ctwuwuw4: 
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U11um4t, hwuw11ctb2w1t,u uwlJw11ri.wltGb11t, mumouwuti11uwu ctwuwGwlJ 
qmuw11wJt,u (lupwgwlJwJlq(l 4w11n11 t wugljwgLJ.bL 2 oL.nLj_: '111wGgt,g wnw2t,Gu wJu 
t. nJl U1LI.JWL Ujwht,G, UlW[lWOmpJwG n11L.t 1.Jbmmu qmuwrittmu bG pnLnfl 
Wr).pJnL[lUb[lt, OWJUWJt,G tGbrqtiwJt, uwljwpri.wlJGbfl(l ljwu t,GU1bGut,4.mp1mGGb[l[1 : 

U1GmhbU1L. hwzL1.w11ltt.lmt.l t hwuwpctb2w1t,G uwlJwrriwlJ(l nrnzwltti 
ctwuwuw4whwU1Lj_w6mu: =iwzLJ.w11lJGbrt, WJ'1L4tiut, [1GpwgwlJwJ1q(I w11um4t, 
uwlJwr11wlJGb11t, wlJGpwrpwJt,G w11ctbpubrt, ut,2ngnLJ., ubrltw1wg4.wo t 
hbU1wqnU1nri.Gb11t, ut, 2w11e wztuwU1wGpGb11mu , 011t,Gw4· [17) q[lQmu: 

UJulljt,uml, ut,w1Gwlt w4.mnunptiLti w11um4t, hwuwrctbpwJt,G uwlJwr11w4(1 
nrnzwljt, U1b11wuwut, wGguwG ctwuwuwlj nrinzbLm hwuwr wuhpwctbzUl t UJlW 
b11pL.b4mp1wG nbctt,u(l pGnLpwq11n11 011bGpGb11t, t,uwgmpJmG L. w11um4t, 
uwlJWJlfl.Wljt, hwz4w[1ljWJPU Lfinlflntumuub[l UlLI.JWL nbctt,uub[lnLU: 

S11wuuL4nf1U1WJt,u hnupmu b11pL.blJn11 wLj_U1nunpt,LGbrt, 2w11ctuwG nbctt,u[l 
UjWJUWUW4nrL1.mu t U1flWUUUjn[1U1WjpU hnuflti Llti6wljml., 6wGWL4W[lhWJtiG gwugnt.l 
L. bppL.blJmpJwu 1.JwrqwLJ.n11uwup: U11um4t, hw2L1.w111.Jw1t,u uwlJwrr1wltt, 
1.Jwtu4.w6mpJmG[l. WJut,uQU 4bU1WJt,u w11p1mr hwG11t,uwgn11 w4.tnnunpt,Lti 
wri.umlJ(l, (nriu QGltwLLJ.mu t Qu11mut,iti ltn11ut,g L. ut,zU1 qU1ul1,mu t wt.1.tnnunptiLti 
bflpL.blJmpJwG wnwGgpt,g 7 ,5 u-t, t.1.rw) , n11nzlj_mu t Lfin11awrw11wlJwu b11wuwltnt.1.: 
r fl.bUJ, wt.lmnunptiLubrit, zwrctuwu nbcttiuGbri[I, nrnug ctwuwuwlJ hwrlJwLlnJl t 
C+flWugbt w11um4t, pGmpwq[lb[l(l , n11nz4.mu bu PWl"[WQWJt,u zwhwqn[lOUWU 
wnwuauwhwuilJmpJmGubrnLl tutiui hnupbflmu, LmuwgnLJgWJt,G ut,2ngGbrnt.l 
4whwt.ln11LJ.w6 tuwiut11mltw1t,u qnU1t,Gb11mu : UJu wnwuauwhwm4mp1mGGbJ1(1 
nrnzbL bu w11umljwJt,G pGmpwqrb11t, mumuGwut,11mpJwG wuh11wctbzu,mpJmG[l 
nt ut,wJG m11t,11 Lf,ntuwGgmunLj_, WJLL. ut,2wGljJWL Lf,ntuwugmuGbrnt.l bflpL.bljmpJwG 
gwor wrwqmpJwG nbctt,uGb11t, ctwuwGwlJ: nrlljbuqt, hwzt.lw11ltt.lti hnupbrt, 
w11um4[! tuwtubrmlJt, qnU1mu, wGhrwctbzm t nrnzbt w4uinunpt,tGbrt, w11um4t, 
pGmpwq11bJ1[1 pwLf,wnpt, L. w[lqbtwlJuwu nbctt,uGbrmu: 

Cuu, [17, 18) wztuwU1WGflGb11t, hb11t,Gw4Gbrt, uwuuw4gmp1wup 
wGg4wg4.wo Lfinrabrit, , Gwtuwuibulj_nu'.i t w4.U1nunptiLGbrti wn.umltti uwlJwr11w4ti 
tWL/1muGbru tirwlJwuwgGbL wlJGpwppwJt,G wrwqmpJwG, pwLf,wnQt, ctwuwGw4 
ut,2t,G wrwqwguwG L. ut,wgl{wo LfintuwuguwG ut,wctwuwGwlJJw :PtifluuwG 
b11wGw4n4.: <Dn11abrG wGg4wg4.mu bG uwGr hwU1t,4wLJ.nr wu~wtuiti owolJnLJpnt.l 
w11mwpw11wpwJt,G 6wGwUJwrhGbriti Llrw, gwori wri.umljwJt,G :pnGt, qnU1mu (nt 
wLJ.bL 40 11PU-t,g): U11um4t, pumpwqJlbflQ qrwGgLJ.bL bG uwqGt,uwljwG ctwL4w4bGt, 
LJ.rw L. uzwljt.lbL uU1wgtmGwr UJWJuwGGbrmu iwLf,t,2 hwliwLti11Gb11t, oqGmpJwup: 
OqU1wqn116t.lbt bG wnw2t,G L. bp4pnf111 riwubriti RFT-00017 L. RFT-00014 
w11ulJwj_wLfibf1Q, "UHER" uwqGt,U1n,1>nuQ, npnup wL4whn4.mu bu w11um4t, 
qrwGgmu 1 11PU-tig· n2 ubo zb11muGbrml., 19-140 11PU ut,2wltw1pmu, 10-20000 =Jg 
hw6wtumpJwup: 2wLfimuubrt, ctwuwGw4 UjWhUJwGbLnLl uwhuwG4.w6 ht,uuwljwG 
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UjwhwG2ubfl(l. util.Jrn:PnuQ uib11wri.11t.lbt t bflpL.b4mp1wG wnwGgpt,g 7 ,5 u-t, L. 
qbU1Gt, uwltbrL.nLJptJg 1,2 u-t, t.lrw: 

<Dn[lOWflWflWlJwG UlLI.JWtGbrt, uzwljuwu Wflfl.JnLUJ_)nLU UUlWgt.lbL t ~t'>L-130, 
qu~-53, UU~-50D, qu~-24 , '-lU~-21 D1, Unu4tlti2-412, ~U~-968 w4U1nunpt,LGbrt, 
w11um4t, uiwrwubU1f1bf1(l pGnrn2n11 pGmpwqrbr: =iwzt.lti wnGbLnt.1. tunznp 
gwri_wpGbrit, U1f1wuuL4nr1111w1tiG hnupbrinu1 uw4Gt,zubrt, hwflwpbrwlJgmpJmuQ, 
uwr11wU1wfl Li pbnuwU1Wfl w4.U1nunpt,Lub11t, hwuwr nrnzt.lbL bG nbqrbut,wGbrti 
hw4.wuwrmuGbflQ , nrnup WflLllWQntmu bu Jmrw2wu2JnLfl ri.wut, w4.LJ1nunptitti 
wri u.nL4t, uw4wr11wltt, Lf,nLfintuuwG ort,uwtwL/1mpJmGGbru brpL.b4mpJwG 
u,wrptr nbctt,uGbrmu: 

rlbqrbut,wit, hw4.wuw11nu.'iGbrti hbun ub4unb11 ljwnmgt.lbt bG 95 %-ng 
4.uU1whbtti ut,2w1Jwrntr wriumljt, uwltwr11w4t, «t,rwljwG» uti2t,G GzwGw4mpJwG 
hwuwri· wrqmubuunti U1wppbfl wrictbQGbrt, 11blljpmu: U11um4t, uw1Jwr11w4Gtrti 
wpctbpGbpt, 9fl4.WOmpJwG UjWU16Wn[1 hwGrit,uwgwG t,Gj,L4bu JnLf1Wf?WG2JnLfl riwut, 
w4.U1nunptitti 4wnmg4.wopw1t,G wnwG0Gwhwun4mpJmGGbflQ, wJuuibu tL 11riwGg 
U1Wflpbfl unbtuGt,4w4wG 4.t,6w4[1 : 

U4.unnunptiLGbrt, 4w1mGwg4.wo wrwqmpJwup brpub4mp1wG nbctt,umu 
wri.umltti uwlJwfHlwljt, L. bflpL.bljmpJwG wriwqmpJwG nbqribut,wJti hw4.wuwrmLL'iG 
wpunwhwJU14.mu t hbU1L.Jwl u,bupn4.· 

nrunbri. L-[l wri.umltti t,GU1bGut,L[nq,JwG uwltwrr1w4G t, V-G wt1,unnunptiLti 
brpub4mpJwG wriwqmpJmGQ, K1-[l L. Kr o· nbqrbut,wJti qnrow4pgGbfl bG: 

L, qµu 

10 20 30 40 50 V, lpl/d 

ulj. 4.3. Uri.umlj~ uwlJw1111w4t, 1Jwtutlw6mpJmG[l uwr11wLT1Wfl wLtLllnunptiLti 
wpwqmpJmGpg, hwuunwunmG wpwqmpJwllp zwrcttlbLtiu, 
1-1 L/lntuwGgmunll, 2-Il Lf,ntuwGgmunL[, 3-JII LfintuwGgmunLj_, 4-!V 

LfintuwGgmunLj_: 

93 



liwJmCiwglj_wo wr,wqmpiwup wri.um4'1 uw4wr,11w4'1 LJ.riw tw4wCinr,bCi 
wq11mu t uipwCiuutiutiwJti lflntuwuguwu pj1Lj_(l (Ci4. 4.3 L. 4 .4) : 11bqr,butiwJti 
hwlj_wuwpmuCibpQ hwuwu.twuiwutuwu Lpntuwugmunlj_ wlj_uinunp'1L'1 zwr,ctuwu 
ctwuwuw4 Cibr,4wJwglj_wo bu 4.4 Wll.Jmuw4mu : 

ULj_uinunptiL'1 w11.um4'1Ci Lj_br,wpbr,nri. uuiwglj_wo wri11Jmu_gubf1Q unui bu WJL 
hbuiwqbuinri.Cibpj1 uiLl.JwLCibr,j1Ci : LJwuCiwLJ.nriwu.tbu , wztuwuiwCi.gwJtiu hwuwCiuwCi 
u.twJuwCiCibr,mu wlj_uinunp'1L'1 w11.um4ti uw4wr,11w4Cibr,'1 nr,nzuwu hwuwr, 
wnw2wr,4Lj_wo t hbuiL.JWL pwCiwot...o· 

L = 301gV + K (4.6) 

L, 11PU 

15 20 25 30 35 40 45 50 V, 4u/d 

li4. 4 .4. Uri.um4'1 uw4wr,11w4ti 4wtuLJ.w6mpJmCiQ pbnuwuiwp wlj_uinunp'1L'1 
wr,wqmpJmutig· hwuuiwuimu wr,wqmpJwup 2wr,ctLJ.bL'1u: 1- I lflntuwugmunlj_, 2-11 
lflntuwugmunlj_, 3-111 lflntuwugmunlj_, 4-IV lflntuwugmunlj_: 

=iw2LJ.wr,4Cibf1Q gmJg bu uiwltiu. nr, 4.4 W11.Jmuw4mu pbr,Lj_wo 
hwlj_wuwr,muubpnlj_ nr,nzlj_wo w11.um4'1 uw4wr,11w4Cibr,Q pwr,or, lflntuwugmuubr,'1 
hwuwr, uiwr,pbr,Lj_mu bu WJ'1 uiLl.JwLCibr,tig ni wLJ.bL'1 , _gwu 2,5 %-nlj_, i UWJWO 
owJCiwJ'1Ci tubpqtiwJti j1CiuibuutiLJ.mpJwCi pwgwr,ow4 wr,ctb_gubpmu wJ11u.t'1u'1 
uiwr,pbpmpJmCi(l pwlj_w4wu ubo t: 

Ulj_uinunp'1L'1 wri.um4ti Lpnfuw4br,u.tuwu u.tringbuti pCimpwqpfl(l ni 
uuiwgpnCiwr, nbctpuubpmu muti '1f1 wnwCioCiwhwui4mpJmCiCibr,Q, nr,nu_g wq11mu bu 
w11.um4ti ou11hwumr, uw4wr,11w4'1 Lj_r,w : 

Pwlj_w4wu u.twriq oL.nlj_ 4wr,bL'1 t Ci4wr,wqribL wlj_uinunp'1L'1 wri.um4j1 
uw4wp11w4'1 w4Cipwr,pwJ'1Ci wr,ctb_gubr,Q wu2wuilj_wo zwricttiinLJ. wr,qbLw4uwCi 
11bu.t.Qmu: Ur,wqmpJwCi Cilj_wqbguwu WJ'1u.t'1u'1 bri.wuw40 pwlj_w4wu hw6wtu 
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hwu11tiu.tmu 11wu11wri.bguwu nbctpuubr,mu, u4qpuw4wu wr,wqmpJwup 
uti2m11.'1Cibr,mu br,pL.b4bLtiu. u'1CiiL. tuwiubr,m4j1g wnw2 Lf1'1Ll 4wuqwno : 

UJU 11bu.t.QnLU w11.um4'1 UW4Wf1'1W4(l , U1Ll.JWL wr,wqmpJWUp 2wrictLJ.bL'1U , 
ou11mulj_mu t hwlj_wuwr, tJCi_guwqLnriuwup zwr,ctuwu ctwuwuw4 w11.um4ti 
uw4wr,11w4j1Ci L. 4wtuLJ.w6 it 11wu11wri.bgmuj1g: Pbnuwuiwr, L. uwr,11wuiwr, 
wlj_uinunptJLCibr,'1 wri.um4'1 uw4wr,11w4'1 wr,wqmpJwCi w4Cipwr,pwJ'1Ci wr,ctb_gubr,j1g 
4wtuLJ.wompJwCi hwlj_wuwpmuubfl(l , 11wu11w11.bguwu ctwuwuw4, uuiwglj_wo 
Lpnr,owpwr,w4wu uiLl.JwLCibr,ti htiuwu Lj_r,w , hbuiL.JWLCi b(i" 

L = 0,0046 V + 68, 
L = 0,0042 V + 56: (4 .7) 

Ufl.jnLUW4 4 .4 

Uri.um4ti uw4wr,11w4ti hw2LJ.wr,4uwu nbqr,butiwJti hwlj_wuwrmuubfl(l 
uiwr,pbr, lflntuwugmuubr,nlj_ wLj_uinunptiLti zwr,ctuwu ctwuwuw4 

ULj_uinunptiLti <Dntuwugmuo 11bqr,buj1wJti QG11hwumr, 
nwun hwuwuwnmun qnuwu owcthun R 

lJWf1'1WU1Wf1 I L=28,2LgV+32 ,8 70 

wlj_uinunptil II L=38,6LgV+13, 1 69 
Ill L=31,8LgV+20,4 50 
IV L=37 , 1LqV+8,7 93 

Pbnuwuiwr, II L=14,8LgV+63 ,3 93 
wlj_uinunptiL Ill L=22,2LgV+47 , 1 50 

IV L=31 ,8LgV+29 ,5 86 
V L=31 Li:iV+26,9 83 

ULj_uinunptiLti pwLpwn_gti ctwuwuw4 uuibri.oLJ.mu t Lriwgmgtii w11.um4 , nr,Q 
hj1uuw4wumu u.twJuwuwlj_nr,Lj_wo t zwricttiiti pbnCilj_wompJwCi w6nlj_: UJuu.ttiunlj_, 
wlj_uinunptiLti pwLpwn_gj1 ctwuwuw4 wri.um4j1 uw4wr,11w40 nr,nzlj_mu t wlj_uinunp'1L'1 
wri.um4'1 uw4wr,11w4nlj_ hwuuiwuimu wr,wqmpJwCi Lj_r,w L. wrwqwgmutig 
wnw2wgwo Lll Lf1Wgmg'1i uw4wr,11w4nlj_· 

(4 .8) 

Lll uw4wr,11w4ti w6ti nbqr,butiwJti hwlj_wuwr,muo pwLpwn_gti ctwuwuw4 
Lpnr,owriwr,w4wu uiLl.JwLCibr,nlj_ nr,nzlj_mu t uti2tiu wr,wqwguwu· J~t,2 Ci4wuiuwup 
qc'JwJtiG nbqrbutiwubr,ti uibu_gnlj_: 
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.6L, !J.PU 

0 L_ _ _L _ _J_ _ __ __L_ _ __L _ _ ,._ _ _, 

1,0 1,5 2,0 2.5 j o1,y, ultJ.pl/ 0.5 

lilt . 4.5. U11umltt, LflWgmgt,~ uwltwrr1wltt, ltwtut.lw6mpJnt£iQ wr,wqwgnult,g 
pwlj,wn12t, nbctt,umu. 1-uWflflWl!lWfl wt.ll!lnunpt,L I Lj,ntuwugmun4.. 2-uWflflWl!lWfl 
wt.J.mnunpt,L II Lj,ntuwGgnulnt.l. 3- uWflflWl!lWfl wt.J.mnunpt,L Ill Lj,ntuwGgmunt.J., 4-
pbnGwlilwfl wll_mnunpt,L II Lj,ntuwugmunt.J., 5-pbnGwmwr, wll_l!lnunpt,L 111 

Lj,ntuwGgmumJ.: 
lilt. 4.5-t, q(lw.'.pt,ltGbr,Q gnLJg bu mwLt,u ~L WTJ.Limltt, uwltw1111wltt, w!St, 

Lj,nlj,nt,JuwG ltwtut.J.w6mpJmGQ wt.J.mnunpt,Lti wrwqwgmut,g : 
4.4 WTl.JnLUwltmu pbflt.J.WO b(i GwL. g(luwG QUflhWUnLfl R pwctt,Gub(l[! 

.'.pmGltgt,wJt, ut,2t,G w11ctt12t, Gltwmuwup: 
Pbr,t.J.w6 Ull.LJWLUb(lQ PnLJL b(i UlWLt,U ltwGt,Jwl.IlbUbL bflpL.bltbLti ublt qnl!lt,nt.J. 

U1Wflpbp ppwt.J.t,!Sw4Gb11mu 2wrctt.J.n11 U1flwGu1..4n11mw1pu hnu12t, WTJ.Um4t,G 
hwuwrctbQ uwltwf1f1W4D, n11nu12 flnLflU bu qwlt,u Lj,nri3wrwrwl.JwG 
hbl!lwqnmmp1mGGb11t, wGgltwguwG UIWJLiwGGbpt, uwhuwGt,g: Uwuuwl.jt,nrbu 
uwhuwGt.J.mu bu WTJ.Umltt, ltwtut.J.w6mpJmuQ hnu12t, t,JmmpJmGt,g L. ltwqut,g , 
qnmt,Gbrt, 12wGwltt,g L. ut,2mTJ.m brltwrmpJmfit,g . LnwwgmJgwJt,G ltwrqwt.J.nr,uwG 
gt,ltLti mL.nTJ.nLPJntCit,g L. Grwfimu wr,qbLnTJ. wq11wu2wut, pwctubuwut,g : 
4.bflLnL6ll_mu bu w11umltt, uwltWflflWl.jt, t.lrw wq11nTJ. mwrpbfl 4wnwt.lw11t.ln11 
qn116nGGbrit, wqr1bgmpJmGGbflQ. 4wU1t.lw6 hnu12t, t,Gl!lbGut,t.J.mpJwu L. l.jwqut, 
uwhuwuwlj,wltuwG, wriwqmpJwO nbctt,uObrt, ltwGnGwt.lnriuwO L. LntuwgmgwJt,Ci 
ltwriqwt.J.nruwG 1..4wriwubU1flbflt, ltwmwrbLwqnr,MwG hbm: 

UJfl UjUJUllSwnnt.J. bflpL.bltntPJWU tuU1mpJw(i w!St,G qmqQGpwg 
l!lf1WUUL4nfll!lWJt,G hnu12t, wTJ.umLto Ltmrmlt w!Smu t. hwuGbLntl wnwt.lbLwqnLJGt, . 
uwJflnLTJ.nt pnTJ.mCiwltmpJwCiQ hwuwUjwl!lwutuwGnTJ. t,.llilntpJmut,g wuuzwu LjlnJ?r 

t,JmmpJWU [lbl.l.lf1nLU : 
~nuQt, hbmwqw tumwgmuo pbrmu t wi.tl!lnunpt,Lti 2wrwu1mub11t, 

4wquwt.J.nriuwuo, bripL.b4mpJwu U1WJuwGGb11t, t.J.wmwguwuo. hnu12t, 
t,GlJlbuut,t.J.mpJWU Lt. b(lpL.bltmpJWU W(lUJqntpJWU Gt.lwqbguwGo: 

CwriwuJmCiwJt,G 2wrctuwG nbctt,uo pGmpwqrt.lmu t WTJ.llmltt, uwltw1111wltt, 
wumt,lSwGwpwr, Gt.J.wqbguwup, ou11hmU1 ut,G~L. wJG llwltwrr1wltGbflQ, n11nu12 
hwuwl.ljwU1wut,JwGmu bu t,JwnGwltmmwltwJt,Ci hnuQt, t,rwt.J.t,!Swltt,G : 
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U11umltt, uwltw1111wltt, hwuwr,dbflWJt,G ltwtut.J.w6mp1muo 
t,Gl!lbGut,t.J.mpJmGt,g pmJL t lilWLt,u t,rwqnp6bL hnupt, t.J.brwpw2tumu 
!5wGWUJWf1hwJt,G gwGgt, t.lrw L. oum ctwuwGwltt,. n11UJbu ut,2wt.J.WJflli wltmulJlt,lt 
pbnGt.J.w6mp1wG Ot.lwqbguwG ubpnr10b11t,g ublto: Uwltw1G uwhuwOwlt,wltuwO 
wulJlt,lSwOo ltwu brpL.bltmpJwu Lf1t°lt.l wr,qbLmuo UlblilQ t ht,uOwt.J.nr,t.J.bO w11umltt, 
uwhuwOwJt,G PnLJLWU1flblti uwltw1111wltOb11nt.J. !?WTJ.LUQt, wJG qnl!lt,Gb11mu, n(ll!lbfl 
11w wOhr,wctt2m t ltwu UJWJuwOw4n11t.lw6 t t.lbr,wpw2tuuwG wr111mGwt.J.b111mpJwO 
qOwhwmwltwGt, ~wLj,wGt,2nt.J.: 

~nupt, ltwqLiQ, wJu\lG120· pbnOWlilWfl wll_U1nunp\lLCibp\l 12wOw40 11riwOmu. 
twltwG wq11bgmpJmG t qn116mu WTJ.i.'imLtt, uwltwrr1wltt, t.J.rw: Um wq11bgmpJmOo 
UlWJL'iwGwt.J.nrt.lw6 t Gr,wOnLJ., nri ut,wJGwlt pbnGwmwr wtj_mnunpt,LGbr,\l wri.umLtti 
hwzlJ.wrltwJt,G uwLtw1111wltGbpQ 8-1 o 11PU-n4. ub6 bu uw1111wmwr, wt.J.mnunpt,LGbrt, 
WTJ.umltt, uwltw1111wltt,g : 

UGltwultw6, hnu12t, ltwqut, ltwnwll_wrimuo hwu11tiuwunul t 
U1flwGuU1nrmwJt,Ci WTJ.i.'imljt, uwltw1111wltt, G4wqbguwO ltwrit...nr nbqbrt.lo . 
hwlilltWUJbu ublt qmnt,nll_ 200-1000 lJlfl . ut,wll_np/ctwu bflpL.bltmpJwG 
t,Gmbuut,i.tmpJwG 11bU112mu: CG11 nrmu. w11umltt, Gt.lwquwG mbuwGltJmOt,g 
wnwLJ.bL wr,111muwll_btn ltwrmri. t L'1GbL UWf1flWVlWf1 L. ptrnGWlilWfl wt.J.U1nunp)lLGbpt, 
hnupt, Lfltit.l pwctw(imuo. pbnGWlJlUJflUb(lt, hwOWfl br,pL.bltmPJWU lSWUWUjWf)hubr,t, 
wnwGi3Gwgmi.'iQ: 

Ull_U1nunpt,LGbr,t, brpL.bltmpJwu wrwqmpJmGo l.Jwtui.tw6 t 
lilflwGulllnrlilwJt,Ci hnu12t, tummpJmut,g L. ltwqut,g : Pwig ltw GwL. Grw t.J.brt,G 

hUWflWl{OflnLPJnLU , uwhuwGt, wphbul!lwltwG uwhuwGwipwltuwG 
hWUWUjWlJlWUt,JUJG lSwGWUjUJ(lhWJt,G b(lpL.bltnLPJWU ljwOnOGbflti l.jwu 
lSwOWUjWf1hWJ\l0 wpqblnrt G2wGCib11'1 UlbTJ.WltWJUWUp: 

(J)nr,i3W(lWf1WltwG UlLLJWLUbflQ PnLJL bO lJlWLt,U quwhwlilbL lJlWflpbri ltwqut, 
w4l!lnunpt,Lw1t,G hnu12b11ti wn.umltt, i.'iwltw1111w4Gbpt, uUjwutJ.bL\112 Ot.J.wqmuo ti 
hw2t,t.J. wt.llilmlnp!iLOb(lt, wrwqmpJWU t.lbr,t,G uwhuwut, hwr,ltw11rwltwG 
uwhuwGwlfiwltuwG br,pL.bljmpJwu wJG UlWJuwGub(lmu , br,p !Swuw1..4wrhti 
pn11mGwltmpJwu hGwrwt.J.nrmpJmGGbflQ qbpwqwuglj_w6 ~bG : 

U11umlt'1 Gi.twqbguwG tlrw pwrbrwr t wq11mu bript...bltntpJwG wr,wqmpJwG 
uwhuwGwLj,wltmuo ut,G~L. 40-45 ltu/ct: UrwqmpJmGGbr,t, hbl!lwqw Gt.J.wqbgmuo ~t, 
pbrmu mpwGuUJnrmwJt,O hnupbrt, w11umltt, uwltw1111wltt, Gt.J.wqbguwOo: 'lw 
PW9WVlflll_nti.'i t urwGnt.J., Ofl 45-50 4u/ct-)19 gw6r, wpwqmpJWUP bppL.bl.JbLj,U , 
4w11n1111Gbfll1 ub6wuwuumpJmGQ u111t,L44.w6 t oqU1wqn116bL ut,2wOltJWL 
41ntuwGgmuubfl , tiGrn O~wummll t tiuilllbu ut,wLtt, wt.J.VlnunptiL'1 , wJG1..4bu tL 
wupnn.2 hnu_gt, wri.um4t, w!St,G : 

CG11hwGmri wnuwup, wuhriwctb2111 t oG11q6bL, np bflpL.bl.jmpJwG 
wriwqmpJwG uwhuwGwtt,wl.jmuo WTJ.Limltt, uwl.Jwrriwl.Jt, Gt.J.wqbguwO hwuwr 
Lt wrinri. t oGrimGlf.bL w1111Jmuwt.J.bl11 ut,2ng ut,wJG Lt,n12r tummpJwup 
IJl flWOUUjnfllJlWJ))G hnu12br)1 flbUj.QnLU : 
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b11pL.b4mpJwCi qnu,pCibpp PLlP w6[) wqrinul t UlflWCiUUJOflUlWJpCi w11llm4p 
llw4w11riw4p LlflW b114m nu1.11mpJmCiCib11ni.t: Unw2pCi nLf'lf'lnLPJnLCil} 
UJWJllwCiwLtn11i.two t b11pL.b4mpJwCi UJWJllwCiCibpp 0CirihwCim11 pwflbLwLlllwllp L. 
6wCiwUJwphp pn11mCiw4mpJwCi pwpo11wgllwllp: ULtu,nllnptJLCibflp pwztumll[) l}UUl 
qnu,pCibpp Cill.jwuu,mll t JnLflW.QWCi2JnLfl qnu,m LlflW hnu_pp fuu,mpJwCi 
GLtwqbgllwCio: UJUUJpuni.t. bppL.bljmpJwCi JnLflW.QwCi21m11 qnu,m w11llm4t, 
llW4WflllW4[) CiLtwqmll t : 'lflW hbu, llb4u,b11 wLlbLWCimll t JnLflW.QWCi2]nLfl qnu,m 
pn11mGw4mpJmCil} : 

qnu,pCibflp PLlP wqribgmpJwCi b114pn11ri m1111mpJmCiG wJCi t , np bp4pnpri l,. 
hw2nr,ri qnu,pCibpnLt zwpdi.ln'l. wi.tu,nllnppLCibpp bflpL.b4mpJwCi qnu,m 
hw2Ltw114wJpCi w11llm4p llw4w11riwltti CiLtwqllwG hbu, llpwdwllwCiw4, 4w116bu pb 
hbnwCimll t w11llm4p twirllwG 4bU1Q bppl,.b4mpJwCi qnu,m LWJCimpJwCi !Wirni.t: 
'lpwCinLt hwuCimll b(i 2-flll l,. hw2nr,ri qnu,pCibpp w11llm4p llw4w11riw4Cibpp 
L11wgmgp[ Cii.lwqbgllwfio : Uw4wJCi hbnwgllwfi WflllJnLCi.Q[] qqwLtin11bfi 1111ut.nr,Ltmll t 
llpwJCi 6wCiwUJwphwbqpp pwLtwLtwfipCi llnu, hbnwLtnpmpJmCiCibpp Lt11w : 

Um pnLnfl qnponCiCibflp hwllwlllb'l. wqribgmpJmCi[] n! llpwCizwCiwlt 
wqribgmpJmCi t qnpomll hnupp hw2i.tw11LtwJpCi w11llm4p llw4w11riw4p ot.wi.tnpllwfi 
hbnwLtnpmpJwCi Ll11w: UJCi ribummll , bpp qnu,pfibpp wLtbLWQnLll[] tw4wCinpbCi 
CiLtwqbgCimll t w11llm4p tlw4wpriw4(! CipwCigpg JnLflW.QwCi21mpp Ltpw , Lnbr].p t 
mCibCimll []CirihwCim11 hnupp w11.llm4p Cii.lwqbgmll : 'lw pCinpnz t wnw2tiCi hbpppCi 
wnwLtbLWUJbu llwpriwu,wp wi.tu,nllnppLCibpp l,. ipn.Qfl pCitnbCiupi.tmpJwllp hnu_pbflpfi : 

PnLnfl Ci2Llw6 oppCiwtwirmpJmCiCibpCi Wfll'lWflwgp bCi wi.tu,nllnppLCibpp WJCi 
hnu_pbpp w11llm4p hw2i.tw1141lwCi hwllw11. n11nfi.Q b11pL.b4mll bfi wu[]Cirihwu, 
bppL.b4mp1wfi llwJpmri.pGbpmll l,. 6wCiwUJwphCibpp llp2mri.pGb11mll, npu,b'l 
4wpqw.i.tnpllwCi opJblttnCibpp wqribgmpJmCi[) wi.tuimlnppLCibpp bppL.b4mpJwCi Llpw 
CiLtwqwqnLJCifi t : LmuwgmJgWJPCi Ltw11qwLtnpllwCi opJbl.Ju,Cibpp wn4wJmpJwllp , 
uipwCiuUjnpuiwJpCi hnu_pp qntnpfibpp wri.llm4p hwllwpdb_pwJpCi llw4wp11wl.Jo 
4wtui.two t [WipllwCi 4bu,p uib11wLtwJmllpg tuwtllb11m4p «4wCiq» qop Ciljwu,llwllp: 
UJri 4wtui.twompJmfi(l Ciltw11wq11n11 1.Jn11ti pfimpwqpp[] hbzu,mpJwllp t 
pwgwtnr,Llmll llpwJCiw4 wi.tuinllnppLCibflp w111lm4p irnirntullwllp «4wCiq» qopg 
wnw2 l,. hbu,n 0Ci4wo hwuii.tw0Cib11mll, wJupCigCi· llpwJCiw4 wLtu,nllnptiLCibpp 
w11.llm4p llwltw11riw4p Cii.lwqllwllp wpqbLw41lwCi ribUJ.QnLll L. w111lm4p llw4w1111w4p 
w6ni.t· «4wfiq» qopg hbu,n pwtt,wnpp [!Cipwg_pmll : 

LmuwgnLJgWJPCi irmLbflp u,L.nri.mpJWCi W6[] hwugCimll t wri.lll.JwJpfi 
wCihwpllwpwLtbtnmpJwCi llw4b11bup wutnp6wfiwpwfl CiLtwqbgllwCi[), wJupCigCi' 
tuwtllbpm4p qnuimll w4mutnp4 UJWJllwCiCibflp pwflbLwLlllwCi[) : 

Um bpL.mJpp pwgwtnpmpJmCio hw114wi.tn11 t 41Ciu,11bL «4wCiq» qopg hbu,n 
pwipwn.12ti nbdpllCibpp LlbfllmOmpJwCi llb2· 1.Jwtui.two ot.wi.tnr,i.two hb11pmll 
wi.tu,nllnptiLP qpwi.two tnb11pg: 

n11gwCi wi.tu,nllnptiLP hwllwp[! ipn.Qfl t tuw!llb11m4p llnLn 6L.wi.tn11i.two 
hb11pmll, WJCi.QwCi pCiu,bCiupLt t Cipw pwipwn.Q[] , wJCi.QwCi zwu, w4mutnp4 tCibflqpw 
4wCi2wu,p WJl'l wLttnntlnppw tuw!llbpm4p qnu,mll pwipwn_pp dwllwCiw4: 
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1bu,L.wpwfl, bLCibLnLl w4mutnp4 tCib11qpwJp wCi2wtnllwCi UJwhwfi2Gb11ti llPfl.Qpg, 
u,LlJwL pCiu,bCiupLtmpJwllp u,pwCiuUJnfllllWJpCi hnu_pp hwllw11. bpb hCiwpwLtnp ! t 
ljwqllw4bpUJbL wCi[]Ci!lhwu, b11pL.b4mpJmCi, WUJW 6bnCiu,m t pwg pn11CibL 
tuwtllbpm4t, llnu, hwLtw.QbLnLl qqwLP hbppb11 : Uw4wJCi LnLuwgnqgp irmLbflp 
u,L.n11mpJwCi w6p hbu, llbowCimll t wi.tuinllnptiLfib11ti hwUJwri.llwCi dwllwCiwl.Jo 
tuwtllbpmljmll : 

UJll UJWU16wnni.t LmuwgnLJgWJPCi 4w11qwLtn11llwCi irmLbflP uiL.n11mpJnLCi[) 
JnLflW.QWCiHnLfl ljnCiljpbu, ijbUJ.Qmll UJOUl.Q t hw2Ltwr,4Ltp OUJU1pllwLwgllwCi 
hw2Ltw114Cibpp mri.tinll, dnri.nLl11riw4wCi u,Ciu,bumpJwCi owtuubpp Cii.lwqwqnLJCi 
twirwCip2nLt' hw2Ltti wnCibLnLl LtCiwu(l UJWJllwCiwLtn11Ltw6 w11.llmljp llw4w1111wltti 
w6nll L. uipwCiuUJnpuiwJpCi owtuumllCib11ni.t: 

UpqbLn'l wqriwCi2wCip u,L.n11mpJwCi llbowgmll[) pbpmll t tuw!llbpmLtt, 
qnu,mll w4ntuuip4 UJWJllwCiCibflp i.twu,wgllwCi(l: SLlJwL 4wtui.twompJnLCi[! 
pwgwu,11Ltmll t Ci11wCiml, np wpqbLn'l. wq11wfi2wCip u,L.n11mpJwCi llbowgllwllp 
wi.tuinllnptiLCibpp LjwCiqwnp uiL.n11mpJmCi[) tuw!llbpmljp qnu,mll llbowCimll t: 

Upwdwllwfiwlt hwUJwri.llwCi w6p hbu, w6mll t wljmuu,plj tCibpqpwCi , n11Ci 
wG2wuiLtmll t wLtuinllnppLCibppg tuwtllb11mltti qnu,mll qu,CiLtbLtiu: UJUUJpunLt, 
wpqbLn'l. wqriwCi2wCip u,L.n11mpJwCi Cillwqmll[] LmuwgmgwJt,Ci ljwpqwLtnpllwCi 
irmLmll CiUJwuuimll t u,pwCiuUJOflUlWJPCi hnu.12'1 wqribgmpJwCi wuu,p6wCip 
GLtwqllwCi[) 2112w4w llp2wLtw111P Ltr,w· (]UUl w11llm4p UJWpwllbuipp: 

LmuwgnljgwJt,Ci opJblju,Cibpt, w2tuwu,wCi.Qp 4nnp11pCiwgllwCi 
wqribgmpJmCi[] u,pwCiuUJOflUlWJPCi hnu_pp w111lm4p llw4w11riwl.Jp Ltrw 1111ut.n11Ltmll t 
wnw2pfi hbpppCi LnLuwgmJgbpp llnu, LtwCiqCinl]. wi.tu,nllnppLCibflp _pwCiwl.Jti 
irnirntullwCi llb2 w11qbLn11 wq11wCizwCip ribUJ.QnLll , pCitUJbU CiwL. wpwqmpJwfi 
nbdpllp ljwJmCiwgllwllp: 

LmuwgmJgWJPCi w2tuwuiwCi_pp 4nn11ritiCiwgllwCi Ljppwnmll[] Cill.jwuuimll t 
w11.llm4p llw4wpriw4p CiLtwqbgllwCi[] llpwJCi WJCi ribUJpmll , bpp hnu_pp fuu,mpJmCi[] 
l,. 4wpqwi.tnpllwCi irmLmll LnLuwgmJgp w11qbLnri. wqriwCizwCip uiL.nri.mpJmCi[! ipn.Qfl 
t : UJll UJWU16wnni.t bppL.b4mpJwCi LtnnpripCiwgi.two hwllw4wpqti ljppwnmllCi 
w11ll4WUJW2UlUJWCi wllbCiwwpriJmCiwLtbui llp2ngCibppg llb4Ci t : 

Uwmm11.m 4nG411bui u,b11wllwubpp llnui w11.llmljp llw4wp11w4p 
hw2Ltwp4Cibpp dwllwCiwlj, UJOU1.Q t hw2Ltti wnCibL CiwL. w11.llm4p llwLtw11riwljp w6[! , 
UJWJllwfiwLtn11i.two 6wfiwUJwphp wJCiUJpup pCimpwqflbpnLt, pCitUJPUP.Q bCi 
owoljnqpp Llti6wlj[] L. 6wCiwUJwphp pb_pmpJmCi[) : 

Pwqllwqnuip llwmnu1pCibpp hwllwp ui11wCiuUJnpuiwJpCi hnugp w11.llmljp 
hwllwpdb.Q llw4w11riwlj[] n11n2Ltmll t pnLnfl qnu,pCibflp w11.llm4p tfib11qbu,p4 
llw4w11riw4Cibpp qmllwpni.t: r ribUJ, 4wCituwu,buLtn11 w11llm4[! JnLflW.QWCij_JnLfl 
qnu,m hwllwp npn2mll bff bLCibLnLl qnu,m hnu_pp pCiu,bCiupLtmpJmCipg l,. Ltwqllt,g : 

S11wCiuUJOflU1WJpCi 1.4wJllwCiCibp[), n11nCig llbUJ.Qmll wi.tu,nllnpt,LCibp[! 
hwi.twuwpwj_wip 2wpd4mll bCi wnwLlbLwqmJCi pnLJLWU1flLtw6 wpwqmpJwllp, 
[)CirimCi4mll bCi npUJbu twirwCipz(K): UJu ribUJ.QnLll zwpdllwCi nbdt,llp 
WflllJnLCiwLtbu,mpJwCi wljmuu,plj qn11ow4pg[! K llpw4n11ti Ci4wuillwllp 4pCimpwq11t, 
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U1[1wGu1..1.jn[1U1WJt,G hnuJ:lti 2wrictuwG UjWJLiwGGbrit, L[wu,wguwG wuu,t,6wGQ: K-t,·, 
ub4t,g ubo wrictbpGbrit, flbUjJ:lmu qnJmpJmG mGt, wL[u,nunpt,tGbrit, Lt hnuflf'li 
w11um4t, GL[wquwG Ujw2wri· 6wGwUjw[lhwJt,G b[1pl.tb4mpJwG 4wquw4b[11..1.juw[&! 
ubpn11GbrinL[: 

UU'1r-mu wGg4wgL[w6 hbu,wqnu,mpJmGGbrit, 1!14.JWtGbrinL[ [17]. uu,wgL[bv 
bG w4mulllt,4 WflflJmGwL[blllmpJwG Lt WJL gmgwGt,2Gbrit, qnriow4t,gGbrini 
41wulllwgt, wrictbJ:)Cib[lQ . nrinGJ:l pGnrin2mu bG Unu4L[wJt, Lit, 2Wf1J? 1.pnri.ngGbrit, 
bripl.tbl.juwG UlWJLiwGGb[lQ: . b[1pl.tb4mpJwG wriwqmpJwG pwflel!l. 
wGhwL[WUW[lWIW4)nLf)JWG UjWlJl6WrrnL[ L[wlllwqnljG w4mulJlt,4 gmgwGt,2Gb[l 
(bripl.tb4mpJwG 1.pnpri wriwqmpJmGGbrit, flbUl2mu) mGt, WJG wL[u,nunpt,UJ, nrio 
2wrictL[mu t tuwno 4wqunL[ tut,lll hnu2mu, tmuwgmJgwJt,G opJb4u,ubrit, 
ubljmuwgL[wo 4wnwL[wriuwG hwuw4wriqnL[: 

ilwri.wpwJt,u riWUWUjW[lhUbflh lJlflWUUUjn[1U1WJt,G UjWJLiwuub[l[I, nrinGJ:l 
pumpwqriL[mu bu K = 1, 1-1,2 wrictbpubrinL[, Quu, [17] w2tuwmwuflh hbrtt,Gwljt,, 
hwuwriL[mu b[i Ol.l.jlllt,Liwt: 

UL[u,nunpt,twJt,G U1flWUUUjn[1U1t, qwriqwguwG pwgwuw4wG bril.tnLJpGb[lQ 
L[britm6btt,u· Gwtu l, wnw2 mumuGwut,rimu bG wJG hwrigb[lQ. nrinu2 4w1..1.jL[w6 bG 
WfllllWOL[nrt qwqbrih pmuwL[nri WfllllWUbl!lmuubrih. wri.um4t, l, L[t,priwgt,wit, hbu,: 
Utl.bth hwtiwtu wL[lllnunphth tl.Jntnqt,w4wG wGL[mwuqmpJmG hwuljwgmpJmuIJ 
hwGqbgL[mu t upGntnfll!lWJt,G 011h L[r,w uriw wq11bgmpJwG wuu,t,6wGt,G: 
UpGntn[ll!lt, w11U1nU1mLiQ Lt w11um4t, wq11bgmpimuo wuut,2w4wGnribG qqwgL[mu 
bu uwri11m qqwiwriwGubrinL[: 

Ut,l.tGmiu ctwuwuw4 wJGUjt,ut, pwgwuw4wu qnrionGubrit,, t,GtUltiutifl bu 
U1[1WUUUj0[1U1WJt,G L[t,priwgt,wG Lt ttb4U1[1wuwqGt,uw4w[i 6wnwqwJpmuo. gwL[nJ:l , 
pwL[wljwut,G m2w11rimpJnLG !ti hwu,4wgL[mu: 

UL[l!lnunpt,tti b[1pl.b4mpJwu Uj[lngbumu wnw2wumu bG pripnmuGbfl Lt 
u,wmwGmuGbri (L[t,priwgt,w) , nrio UjWJLiwGwL[nriL[wo t wL[u,nunpt,tt, 
hwuqnLJgGbrimu l, wq[lbqwU1Gbrimu wGhwL[wuwriw42nL[w6 qwGqL[woGbrit, 
mctwJt,G wq11bgmpJmGGb11nL[, t,utUjbu Gwl.t !Swuwl.l.jwflhh owoljmJpt, 
wGhwripmpJmuubrinL[: UJll mwu,wGmuGbfl[I Lj,ntuwGgL[mu bG wL[lllnunpt,tti 
f)W4lflt'iG , t,ulj 6wGWUjW[lhwJt,[i 6w6LjnLJpt, m hnrtt, ut,2ngnL[' 6wCiwl.l.jW[lhWLib[1Cl 
lJlW[lWOnLf)JWU L[[lW qlllGL[nf'[ LilW[l[lb[lt,U: UnL[n[lWpW[l pflpnmuGb[lt, 
wq11bgmp1mG[1 11t,U1w[14L[mu t bril.Jm u,buwGljJmGGbrit,g· wq11bgmpJmG[I L[wr,nri11ti 
m mrtl.tnriGbflh l, 2ri2w4w ut,2wL[w1r,t, opJbljlllGbr,t, L[riw : 

r U1Wflpbr,mp1mu w11um4t,, nr,Q Lj,ntuwugL[mu t uwr,11mu 011h ut,2ngnL[. 
L[t,priwgrwG Lj,nfuwGgL[mu t uwri11mu hwriwl.Jt'ig wnwr,4wGbrit, (hnrtt,, hwlllwljt,. 
uwri2wL[nrimuGbrih) ut,2ngn4.: 

Cul!l uwri11mu Lj,ntuwGgbtm Cll.tt,g mwripbr,mu bG QGflhwGmri l, lllbrtwJt,G 
L[t,pr,wgt,wubri : Cu11hwGmri L[t,priwgt,wu hbuwriwuwJhu uw4bril.tm1pt, ut,2ngnL[ 
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Lj,ntuwugL[mu t Guu,w6 4wu 4wuquw6 UW[lflnL uwriuut,u· g[igbtnL[ wupn112 
oriqwut,qu[I : SbrtWJt,G L[t,priwgt,wu Lj,ntuwugL[mu t UW[lf'lnL nl!lpbflt'i 4wu ClbnJ:lb[lt, 
ut,2ngnL[: UL[U1nunpt,tti L[wr,n[lfl[I ut,wctwuwGwlj bupwriljtJ.mu t [IUflhWUnL[l Lt 
lllbflWJt,u L[t,priwgt,wJt, wq11bgmpJWU[I, t,u4 mrtl.tn[l[I Lt hbmt,nU1Ci[I, nrinufl qU1uL[mu 
bu bflpl,bl.Jbtti uwut, unu,, (luflhwumrit, : 

qQLJS 12. 1.012-78-t,[i hWUWUjWUlWUfuw(i uwhuw[iL[wo b[i 
lJl[lWUUUjn[ll!lWJt,G L[t,priwgt,wir Gn[1Ub[1[1 : n[lUjbU unriuwtJ.nriL[wo UjW[lWUbUl[lb[l 
oqu,wqnriomu bu u,wu,wGnu'.iGbrit, wLiUlttimm11[1. L[t,prinwriwqwgmu(I Ljwu 
L[t,prinwriwqmpJmu(I, t,G!Ujbu Gwl.t uriw Lnqwrit,puw4wG uw4wri11w4[1· (Lv) 
oljmwL[wJt,Ci qnu,t,Cibpmu: '-1.t,priwgt,wit, wqflbgmpJwG nLflflnLPJnLG[I qGwhwu,mu 
b(i X, Y, z 4nnr,11t,uwu,Gb11t, nLf'[f'[WU4JnLU hwuw4w[lqt, WrlWUQJ:)Ub[lt, 
bri4wrimpJwup: Cu11hwGm11 L[t,priwgt,wJt, Gnr,Libfl[I uwhuwG4.w6 b[i 2, 4, 8, 16, 31, 
5, 63 =,g, t,u4 u,bri.wJt,G L[t,priwgt,wJt,u[I· 16, 32, 63, 125, 250, 500 , 100 =,g ut,2t,u 
bJ1l.JflW!wtj,w4wG hw!Swtumpiwup 04u,wL[wJhCi l!lflflnLJpGbpmu: Uwhuw[i4w6 bu 
lllJ1WUUUjnJ1l!1WJt,[i L[t,p11wgt,wJt, [inpuwL[n11n11 UjWJ1WUbU1[lt, f)nLJLWU1J1btt, 
wpctb2ubp[1 8 ct ml.tn11mp1wup w2tuwlllwupw1t,u hbripwtj,ntut, hwuwp (wf'l . 4.5) : 

Urumuwlj 4.5 

Srwuul.l.jnJ1U1WJt,G 4t,p11wgt,wit, Gn11uwL[nrn11 Ujwflwubl!lflfl 
pnLJLWUlflbtt'i W[lctbf)Gb[l[I 

01.jmwL[wJt,Ci qn-
3 

'-l.t,p11wgt,wJfl pmJLWlllflbtfl w11ctbpubJ1[1 , nrinu12 
mt,Gb11t, ut,2t,u ~ Gnnuwunnmu bu nuu, 

b[14[1W!Wtj,wljwG 3 
'-1.hpnnwnwc wgmu, u/u2 '-1.hpnnwnw, mpJmu, Li/LJ 5 

hw6wfumpJnLU[I, .::::r 
0 z X,Y z X,Y 

',q 

1 1/3 0,63 0,24 10,43 3,57 
1 /1 1,10 0,39 20,00 6,30 

2 1/3 0,45 0,24 3,58 1,78 
1 /1 0,79 0,43 7,10 3,50 

4 1/3 0,35 0,45 1,25 1,78 
1 /1 0,57 0,80 2,50 3,20 

8 1/3 0,315 0,90 0,64 1,78 
1 /1 0,60 1,62 1,30 3,20 

16 1/3 0,63 1,80 0,64 1,78 
1 /1 1,14 3,20 1, 10 3,20 

31 1/3 1,25 3,55 0,64 1,78 
1/1 2,26 6,38 1,10 3,20 

63 1/3 2,50 7,10 0,64 1,78 
1 /1 4,49 17,76 1, 10 3,20 
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'-lt,p11wgt,wJt, Cin11uwt.tn11nq UjWJlWUhU1JlhJ1'1 w11dh_pGhJ1[! 
hWUWUjWUlWLituwGmu b(i ISO-MS-2631-7 4 ut,2wqqwJt,Ci UUlWUlfW('lUlt, 
UjWhwCi2Cib)lj,Ci: 

8wo11 hwt'.iwtumpJwCi Ll'1PJ1Wgt,wCibJ1[! wLJ.u,nunptiLml1 wnw2wCimu bCi 
wCit,4CibJ1'1 L. tSwCiWUjWJ1h'1 Ljlntuwq11bgmpJwCi ctwllwCiwl.j, L. u,wu,wCimllGbrt, 
UJWJ1WUbU1J1bJ1[! hwG11t,uwCimll bCi UjWU1whwl.jwCi: '-lt,prwgt,wJt, llwl.Jwr11wl.Jl! 
ht,uCiwljwCimu nrnzt.lmll t b(lpL.bljmpJwCi wrwqmpJwllp, t'.iwCiwU1wrhwJt,Ci 
owoljnLJP'1 tunr11mpn1111mpJwllp, w4.l.!lnllnpt,Lti LJwtung_pt, 4wnmg4.wopwJt,Ci 
wnwCi6Ciwhwu,4mpJmCiCibJ1n4. L. 'lJlW u,btuGt,LjwljwCi Lltit'.iwljnLJ.: Ut.tu,nllnpt,L'1 
Ll'1Prwgt,wG wnwt.lbL t.tu,wCiqwLtnr t wJCi 11bU1Qmll, b)lp wqrbqwu,Cibrt, 
t.l'1Prwgt,wJt, hwt'.iwtumpJmCi[! hwll[!CilJCimu t uw1111m uwruut, u,w11phJ1 orqwGGbrt, 
u,wu,wCiuwCi hwt'.iwtumpJwCi hbu,: UJ11 ctwuwCiw4 wnw2wGntll t nbqnCiwGuwJt,G 
brL.mJp[!, nrG wCi2wl.jl l{1.11wCiqw4.n11 t uwr11m orqwGt,qut, hwuw11: UJ'l lJ.IW1.116wnn4. 
wLj_u,npmut, Llw11n1111Cib(1[! hwt'.iwtu lllWllWLl!nLU bCi 6bn_pbrt, L. nu,_pbrt, 
hn11wgw4.b11n4., t,ul.j OflW!mGb)l[!. llb2.P'1 gw4.b)lnLj_: 'lpwGnLj_ t pwgwlllJ1Lj_mu CiwL. 
~brumruwG bnwCiLJJmCimu t,G_pCiwpt,nCib(lt, L. CiwLJ.b11t, nwt'.iwtu LirLiGLlnri wflbUlGbp[! 
[38}: 

ULJ.u,nunpt,L11 Liwtung_pt, GwtuwqouwCi ctwuwCiwLJ liqUlmll bCi wlJ.lwhnLJ.bL 
[!Cipwg_pt, WJCill.jput, uwhmGmpJmCi, npt, t1bLl.J_pnul Lj_t,ppwgt,wJti uw4w1111wlJCibJ1(! 
2bCi qbriwqwCigmu hwrllwriwt.tbu,mpJwCi G4.wquwG zbll[! Ljwll wztuwuiwCipt, 
WJ1U1WflJ1nqw4wCimpJwu zbu[!. t,ul.j pwl.jlpt, u,wu,wumllub11ti hwt'.iwtumpJmuo 
qU1CiLj_mu t 1,5-2,5 ~g ut,2wLiwmmu: 

'-lt,ppwgt,wJt, wubGwl.jlnQJ1 uw4wr11wlJQ, npt, WflPJnLJ1[! hwG11t,uwGnul t 
tSwuwUjWJ1h'1 L. wut,Lj_ubpt, Ljlntuwq11bgmpJnLU[! , Cil.jwlllt.lmll t LJ.w11n1111'1 L. 
mriL.n11Gbrti uibriwpwztullwllp w4.Ulnllnpt,Lt, Cibput, WJu u,wrwo_pmu, n(1[! 
uw111lwGwit,w4Lj_wo t wu4.wJt,Ci pwqwJnLl: UJ'lll.l'1ut, U1bflwpw2tumll[! oGnntCit.lwo t 
qpbpb pnLnr uwn11wi.nwp wt.tu,nunpt,LCibpt, nwtlwp: Cwpdt,!'1 LJ.brL.mu tugt,Ljt, 
hw11llw11wriwuuwup pbnuwu,w11 w4.Lnmlnpt,LCibrt, L. LtwqnCiwJt,Ci 1.11t,uit, 
wLj_u,npmuCibpt, LJ.w11n1111Gbpt, nwuwp CiUjwlllwl.jwhwpuwp t qulJ.lwuwl.jw4.np4.wo 
Ciuu,wu,briti 4t,11wnmllQ (19] : 

Ut,wJCiwlj llw1111wu,w11 wLj_u,nllnp'1L'1 2w11ctuwu ctwllwCiwlj wnw2wumll bu 
hpuuwl.jwCimu nu1.riwtiwJwg, t,ul.j pbnuwu,w11 w4.u,nunpt,LCib11t, L. wLj_u,nquwg_pt, 
zw11cttlwG dwuwCiw4· GwL. hnppqnGwl.jwu u,wu,wGmllGbr: 

~wGt, nr hn11tiqnCiw4wu u,wu,wumuGbp[! owrf\m orqwGt,qut, LJ.pw wLJ.bL'1 
LJ.wu, wq11bgmp1mu bu qnromll (hwu,LjwUjbu pwp6J1 hwt'.iwtumpJwu u,t,pnLJpmll), 
WJ'1 UjWlllt'.iwnnLt l'lJ1WCig Ci4.wqbguwCi hwllwp wt.tu,nqGwg_pt, pwrizwljwJt,Ci UWJ1QP 
wupwgmll[! _pw112w1.Jti hbu, 4wu,wp4mu t qull.jwCiwLJ.n11t.two uw112ti uti2ngnt.t: 

UJG Ll_t,ppwgt,wGb110. nrnGp owqmll bu wl{mmlnpt,L'1 zwrcttlwG ctwllwCiwl.j, 
wq11mu bCi n! llt,wJCi Ll_w11n1111ti L. mri.L.n)lCibpp LJ.pw , WJLL. CiwCiwlJ.IWflliWJt,G 
owol.jmJpt, ut,2ngnLI_ 41ntuwCig4.mll bCi 2112wl.Jw ut,2wttw111t,G: 
nLLimllGwuppmpJmuCibp[! gmJg bG U1WL'1u, nr llJlWUf! 4w11nri. bCi qb11wqwugbL 
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llw11rim hwllwp pmawi.nJ1bLti uwhuwuo bppL.bl.JbLti uwut,g ut,G!L. 10 ll 

hbnwt.lnrmpJwCi Llrw: 
U4.u,nllnpt,Lmll l{pp)lwgt,wJt, L[bJ1wgllwG 11wllw)1 ljwu,w11mll bCi l.!lWU1wCiL[nri. 

11bU1WLUbJ1'1 hwLJ.wuwpwl.jznmll, ubowgLJ.mll t l'lflWCig 1.Jnzu,mpJnLCi[} , lJ.IWJllwCiGbp 
bCi uu,bqoLj_mu nbqnCiwGut, br,L.nLJPP 1.JwtubLm hwllwp, l.jt,pwnLj_mll bCi 
tlrPJ1W4WJnLCi ut,2w11ti11ubr . t,Cig-4bu uUJL. Ll'1PJ1W4LWLIP! f!UnLQCib)l L. owol.jnljpCib11: 

fiWUWUjWJ111WUb)16 lllW[lWO.QUb)1nLU Lj_t,pr,wgt,wJt, t,2bguwG UlJ.IWU1W4nLJ. 
I.Jrrwnl{nu1 bG 2t,GwrwJ1wl.jwu L. 4wqllwl.Jbruiwl.JwCi llt,2ngwnnL1lCibJ1: CbCif!hJ1[! L. 
4wnnLJgGbJ1[} LJ.'1pf1wgt,wJt,g uiwzu,LllwubLm zt,Gwpwpwl.jwG llt,2ngwnmllCibpt, 
p1.U1Ci bCi 11wuLj_mu 1111wug nt,llJ;1bJ1'1 L. 6wuwlJ.IWJ1hCibpt, llt,2L. hw4wLJ.ppJ1wgpnCi 
tu11wuwu,-t1.J11wGGbJ1'1 l.jwnmgmll[!, t,Giuibu CiwL. zbGQb(lt, nt,llQbJ1'1 
l.jwnnLgLJ.woQmll ubri.ut,i uwpgwLJ.nrmllGbpt, 1.Jti11wnmuo,n11nGQ qqwLtinpbu 
pnqwgCimll b(i 4.t,pr,wgt,wJr qintuwugnLU(! zbCiQt, lJ.IWU1br,t,Ci L. OWOl.jbppCi : 

~Wl.jwLj_t,ppwgt,nCi t4)1WCi[! rJ1bUt,g Cib(1l.jWJWgCimu t llWUWUjW)111t, 
br,l.jwr,mpJwllp 6qLJ.nrt 0,3-0,5 ll LWJGn1.pJwllp L. 2-5 ll bpljwpmpJwllp turwllwu, , npo 

L9Llwo t tun2n11 liwU1rl.Jwt.lnJ1 wtJ.wqnt.l, uuuCi11wtuCinLl Ljwll tuCiwQwpnLJ.: 
UJuUltiunt.l, tljr,wCi-tupwuwu,Gbrti l.jwnmgmuo wnwu6GwU1bu wCih11wdbzu, 

t. bpb zbCiQbJ1Q L. l.jwnnLJgubJ1[! u,bri.UJPWZluLlwo bCi CiwGwUJWJ1ht,g 30 ll-tig wLJ.bL'1 

unu, u,wr,wompJwCi LJ.pw: 
SpwCiuL4nflU1WJt,Ci 4.t,ppwgt,UJJt,g uiwzu,uiwGbLm 1.jwqllw4b11uiwl.JwCi 

ut,2ngwnnLUUbJ1r9 bu ubo L. wnwG6GwlJ.1bU llbo pbnuWlnWJlnrJ.nLl:)JWUp 
wLj_l.llnllnpt,LCib)'lt, br,pL.bl.jmpJWU uu11qbLnLU[! 1.jwll zw11ctllwu WJ1WQnLPJWU 
uwhllwGwlfiwljmllCi wJCi lfinri.ngCibJ1nt.l. L. t'.iwCiwll!WJ1liubrmLl, npnCig unu, 
u,briwpwztuLJ.wo bu u,wr,pbr zbu_pbJ1 l.jwu LjwnnLJgCibp, t,Ci2ll.lbu uwL. 
t'.iW[lU1W[lWlJ.lhUlwl.jwCi L. UjWU1UWl.jWCi hm2w116wGCib(1 : 

4 .4. 'llW2U1UjWCimpJmG wLj_U1nllnp'1Lti tLb4U1J1WUWqCiruwljwCi 
6umwqwJpmut,g 

tLbl.Ju,pwllwqCipuwl.jwu tSwnwqwJpllwCi pCinLJp[! Liwuil[w6 t llppl.jwJt,Ci 
tLbl.JU1(1W4wu u llwqGt,uw[jwCi 11wzu,bJ1'1 wnw2wgtlwu hbu,: 'lr,wCig [!Ci11hwCinq1 
'1W2Ln[! L4WJllwCiwl.jwGnpbCi Ljn!lJ.mll t tLbl.Ju,pwllwqCit,uwl.jwCi: 
tLbl.Ju,pwllwqut,uwl.jwG 11wzl.11Ci wnw2wCimll t pnLnJ1 tLblJU1J1wl.jwCi uwpf!bJ1p L. 

tnbrtwlJwJwCieGbpp wztuwu,wCigt, [!Gpwg_pmu: 
Ut.tu,nllnppLQ hwu11i,uwumll t tLb4UlJ1wuwqCit,uwljwCi ownwqwJpuwu 

hwllbllwuiwpwr 1./m_pr hqnrmPJWU wrtPJnLJl , uwl.jwJu tLb4u,pwllwqGt,uwl.jwu 
6wnwqwJpllwCi uiJlnPLbll[! qnJmpJnLCi mCit, L. I.JwU1LJ.wo t QWI\WQt, lfinrtngGbrmll 
llbo pL[ntJ. rit,Ciwllt,lj WrJ.J:!JOL(lUb(lr L. Ulf1WUUUIOJ1UlWJt,G hnupbpt, 
tLb4u,pwllwqGt,uwljwu 11wzu,bpt, pCiwllbLP LjwnnLJgubp Gh11pwl.jlwCiguwu hbu,: UJu 
uir,npLbU[} (1W)16bL t wl{l:iLti h[lLUU1WUl UlJ1WUUUj0)1U1t,, WJl'l pl[mll CiwL. 
tLblJU1J1Wllnpt,LCib11'1 wnwLJ.bL wpwq qwpqwgllw[i UjWJUWCiCibpmll : UJUOJ1 W)lflbCi 
tLblJU1J1WUWqGt,uwl.jwu flWZUl[} gwriw.P'1 18-32 % U1WJ1WOQGbpmll 6L.wLj_npLj_mll t t, 

103 



hwzhtl. huU1buuM w4.U1nunphLWJhu b11pub4mpJwu; tubriqhwJh ubo tuU1mp1wup 
tLb4U1flWUwquhuw4wu riwzl!lbfl[! 4.uwuw4w11 wqribgmp1mu bu qnpomu uwprim 
oriqwuhqllh t1.11w : UW(lr)nL 4flW tLb4U1flWUWquhuw4wu tSwnwqwjpUbflh 
4.uwuw4w11 wqribgmpJmu[! 4w1.44.w6 t ri11wug tubpqhwJh 41ntuwri11uw!i hbU1 : 
UqribgmpJwCi wuU1h6wG[! n11n24.mu t tLb4U1pwuwq!ihuw4wCi tSwnwqwJpCibrih 
tGbpqhwJh QWCiw4n4.· 4wtut1.w6 WLhf!Cibph hwtSwtumpJmCihg h b114wpmpJmCihg : 
Cul!l tLb4U1!1W4WG hwU14mpJmCiub11h· 4b!iriw!ih h1mu4.w6Q!ib11h ub6 uwu[! 60 419-
hg ub6 hwtSwtumpJwCi r)b1.4Qmu 4wflbLh t t1hU1bL n111.4bu rihtLbltU1!1hltGb11, n11nGQ 
octU14.w6 b!i l4WflnLCiw4nri. P2h2Cibph u Llh2P22WJhu hbt1.m4Cibph tLb4U1!1WltwCi 
hwu,4mp1mGGb11h hnuwJhCi hwri.n11riw4wCimpJwup : 4wtutl.w6 h1mu4.w6Qh u,h1.4hg 
h 6wnwqwJpl.lwG p!impwqphg' tLbltU1flWUwqCihuw4wCi tSwnwqwJpl.lwG LtLwCi4.w6 
tGb11qhWJh pwcthu[! ltw11nri. t UlWU1Wu4.bL 20-100 % Uh2W4WJQmU: 1JnLU4_LLIOQUbflh 
4LWCiw6 tGb11qhwG 41ntuwltb111.44.mu t 2b11uw1h!ih: 

Uw2Ltw1hu 6w6Ltm1pn4. ltLwuLJ.w6 tubriqhwu hwubuwu,wpwri 1.4w4wu 
4.u,wuqw4.nf1, 2w!ih nri w4.bLwg4.w6 2b11ump1mG[! t1hU14.mu t n111.4bu uwzlth 
2b11uwuU1h6wGh pw11011wgmu Lt hGU1buuhLJ.n11bG 6wnwqwJp4.mu t rib1.4h 2112w4w 
Llh2w4wjfl : tLbltU111wuwqGhuw4wu WLhQGb11h ltLWUnLU[! Gb11QhCi 011qwGGb11h 
Ltnri.Llhg zwl!l 4.U1wGqw4.n11 t. QwGh nri w1G1.4huh oriqwuGbfl, hugqhuhf! bu 
b11hLtwuGbp[!, uh11U1[!, mri.btl[!, wrnbfl[! octu,4.w6 bG 2b11Llwltw11qw4.n11uwu pmJL 
WflU1whwJU14.w6 ubtuwGhqlintl.: !xbriuwuu,htSwGh wtS[! wJri oriqwGubrimu, wuqwu 
ub4 WUU1h6wun4., Ltwrinri. t pbflbL LnLfl2 hbU1uWUQGb11h : tLbltlllflWUWqGhuwLtwG 
riw2U1h U1wlt qU1u4nri. uwririh4 u4umu bu pnri.n.QbL qt;phnquw6mpJmGhg, 
hnriwgw4.011hg L. qLtuwgwtl.hg: tLb4m11wuwquhuw4wu riwzu,bpG nGrimGwLt bG 
uwririm Llnlll wnw2wgut;L wn4w16uwu U1bunri.w4wu t.1Jblttn L. Ltnri.uGn11n2uwu 
tuwtuU1mll : tLb4U1f1wuwqGhuw4wG r)W2U10flh wqriogmpJwu uwhuwGwJhu 
pnLJLWU1flOLh uw4w11riwlt[! 4wtutl.w6 t tSwnwqwJpuwu hwtSwtumpJmuhg L. 4wqumu 
t 1 u4'-lm/uu2

: 

Utl.mnunphLh pumpwqhflt:! , n111.4bu nwrihntuwGqw11muub11h wri.pJnLfl, 
hwG11huwGmu t nwrihntuwGqw11muub11h r)W2Ulh LWfltl.w6mpjnLU[! , nrin j_W414.mu t 
ribghpbLbrintl. 1 uLt'-llli-h u4wmuwup· 

Le ==101g E/Eo (4.9) 

nritnbri.' E-u r)W2lllh lf1WUU1W9h LWf14_WOnLf}jnLUU t. u4'-l/u , Eo-u' pnLJLWUlflbLh 
LWfl4_WOntpjnLU[) : 

1wuwowJu qous 17822-78-h' w4.u,nunphLub11h nwrihntuwuqw11muGb11h 
11w2U1h un11uwt1.n114.w6 LWfltl.wompJmGn tl4bll1.Q t qbpwqwugh 34 11P w11ctb2[! 30-
1000 U1g hwtSwtumpJwu Llh2w4wmmu: 

U4.U1nlinphLh tLbltU1pwuwquhuw4wu tSwnwqwwuwu huU1buuhLJ.mpJmu[! 
npnzLJ.mu t Llh ZWfl.Q Ltwnmg4.w6QWJhG Lt 2whwqnp6w4wG qn116nuub11nt1.: UnwLJ.bL 
ub6 CizwGwLtmpJmu mCibG 2w11cthth lllhl4C! (11hqbLWJhu, LtwflpJmflwlllnpwJhu), 
w4.u,nunphlh wq11bqwmGb11h h 2w11cthth hw11uwpw11wumun: 
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U4.U1nU1pwuu1.4nptnWJhG lih2ngGbph 4wnmg4.w6QWU10tuuh4w4wu hwU14wGhzut;ph 
p4wp4mun (nrinGQ wqrimu bG nw11hntuwuqw11muGb11h uwLtw1111wlth t1.11w), [!Ulll 
u24.w6 qouS-h, uoriwnmu bff 2w11cthth ubri.uwG WUlllh\SWU[!, 2w11cth[WJhG 
pwdwuumu_gh j_W4'1Ubl1[! L. oL.[!, PW41f1h 1.4LWUU1UWUWJh9 Lt ubU1Wtlh9 
1.4wm11wum4.w6 uwG11w4Gb11h oqU1wqn116uwu hw11wpb11w4gmpJmu[! , 4.wnnggh 
4n6h Lt PWflOflWtl.nLlll LWflbflh Ulbtl.WflflnLU[! L. WJLU '. Ut;o Cizwuw4mp1mu muh GwL. 
pnLnfl hwuqm19ub11h wci11bqwU1ubflh mbtuGh4w4wu t.l.h6w4[! : 

U4.mnunphLh tLt;4u,pwuwquhuw4wG tSwnwqwJpliwG uwLtw1111w4[! 
tw4wGn11bG u4.wqbgumu t uh uw11f!w4.npmu, nfl[! tiwU1m4 GzwGw44.w6 t 
tSwnwqwJpl.lwu Ltwutuuwu Lt t411wGw4.npuwu hwuwri: U4.U1nunphLh 2w11duwu 
nbdhlit:!, 2Wfldhth hwtSwtumpJmu[! L. pbnG4.w6mpJnLU[! UflW tLbltU1!1WUWquhuw4wG 
tSwnwqwJpuwG t1.11w wq11nri. hhuuw4w!i qnp6nuubp!i bu : 4wnw4.w11bLntl. zwriduwG 
nbdhu[! h 4wquw4.n11bLntl. U1flWCiu1.4nf1U1WJhCi hnuQ[!. 4w110Lh t hwuubL 
tLbltU1flwuwqCihuwLtwG wri.mnU14.w6mp1wG qqwLh Ci4.wqt;guwu: 

tLb4mpwuwqCihuwLtwCi tSwnwqwJpuwu hhl.l!iw4wu wri.pJnLfl[! w4.U1nunphLh 
4.wnngf!h hwuw4w11q!i t Lt wnw2hu hbflph!i hurim4ghnu 4n6[!, unuofl[! , pw2tuhm 
pwpopwtl.nLlll LWflbfl[! : '-lwnngf!h hwuw4w11qh uwfl.Qbfl[! wnw2Gw1hu 
6wnwqw1Phtub11 bu , huli pw412h ll1WflflO!l[!, 2w11dhiwJhu pwctwGum!i_gh 
r)bUlWLCibp[! , hwqng(! , pubfl[! , nwrihwU1nflh 2bf1U1W41bri.4011C!· 011Lt11n1111w4wu : 
CG11hwGm11 wnuwup , w4.U1nunphW hwGrihuwGmu t uh 41w4 2ri.pw, nph 
hG11mLtmh4.mpJwG h mGwLtmpJwG ub41wl.jwG pumpwqpbp[! LtwtuLJ.w6 bG 
pwquwpht.l. qnp6nGGophg, nrinGQ ribnhu pwLJ.wl.jwGh!i mumuGwut,114.w6 tbG: 

tLb4lllflwl.lwqGt,uwl.jwG tSwnwqwJpmuGbrit, uwLtw1111wLth G4.wqbguwG 
ht,uGw4wCi ubpnri!ib11Ci bG' w4.U1nunpt,Lti pw41Qt, t411wGwgGnri. hwm4mp1wG 
pwflbLwtl.mu[! Lt 4.wnngQh hwuwLtwriqmu tuwGqwpmuGbpt, tSGzuwu 
uwpf!wlj_nrmuGbph oqU1wqnp6ml.l[! : @w41Qt, nowl 1.jwnmg4.w6Qt, t411wGwguwG 
w11riJmGw4.bU1mpJm!i[! ub6 uwuwup n11n24.mu t pw41_gt, ublllwri.Jw ut,2Gwl4WU1b11h 
ut,uJwGg ut,wguwG hmuwLhmp1wup, _gwG oqU1wqnp64.nri. G1mpb11t, hwm4mp1wup: 
UJr) 1.4wm6wnn4., wGhpwctb2U1 t w1.4whntl.bL, np1.4buqh pw41Qt, pnLnfl r)blllWLGbp[! 
(hwm4w1.4bu 2wpdt,twJt,G pwctwGumGQt,), mGbGwG 2whwqn116uwG uo2 wnwtl.bL 
hmuwlh h l.jnnnqhwJt,g 1.4wzm1.4wG4.w6 ub6 p4.n4. tLb4U1flwhwri.nf1r)WLWf1WJt,G 
uhwgmp1muubp: 

'-lwnngf!h hwuw4w11qt, uwpf1wtl.n11muGb11ntl. umbri.6tf.nri. 
tLb4U1flwuwqut,uw4wu tSwnwqwJpuwCi uw4w11riw4t, Gtf.wqbguw!i hwuwri 
Lttipwn4.mu bG tuwGqw11muGb11h tSG2uwG mwppbfl uw11Qw4.npmuGb11: 'lpwG_g 
ubU1wri.wLtwG hwri.nrirititti ht,uwG LJ.riw uU1bt16LJ.w6 10-40 LiOhu/u rit,uwrir,mpJwup 
nbqt,uU1nflWJhG, t,(ij_1.4bu Gwh nbwltlllhtl. 4wpbLh U1t,1.4t, pwpopw4.nLU1 ubljmut,j_mu 
mori.wLtwJ4.w6 pwquwzbfllll pw11011wtf.nLU1 LWflbfl bG : bpb 1.4bu,_g t 
nwrihntuwuqwpmuGbpt, LlwLtwririwLtt:! hwugGbL (i4.wqwqnl}Gt, , w1.4w 4t,pwnmu bu 
4.wnng_gh hwuw4w11qh uwrif!bflh wtihwU1w4wG t411wGw4.npmu: U1111.4hut, 
ut,2ngwnmu Lth11wn4.mu t pwpa11 riwuh w4.U1nunphLGb11h 4.pw: 
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Uw4wJG w4.uimlnP'1LGl:in'1 Clwnwq.wJptlwG hqnrmpJwG G4.wqbgtlwG 
4wnmg4.w6ewJ'1G tlbpn11Gt110 tbG ull.jwnmtl tl'12w4.wJ11'1 tLb4U1f1Wtlwq.Gj,uw4wG 
w11.uinuimt1Gb11'1 tlw4w1111w4'1 uwhtlwGw~w4tlwG 111:itl UjWJJ2Wf1'1 pnlnr 
hGw11w4.n11mpJmGGb110: ,buiwqnuimpJmGGl:iro. nrnGe hj,tlG4.w6 bu 
Ulf1WUUUjnf1UlWJ'1G hnu.Qj,, nflll.jOU t1ti2w4.wJ11'1 Wf1.UlnuitlwG tLb4Ulf1Wtlwq.Gj,uw4wG 
Wf1.PJnLf1'1 tlnu,bgtlwli 4.flW, PnLJL bG u,4.1:iL t12w4bL tLb4Ulf1Wtlwq.Oj,uw4wG 
Clwnwq.wJptlwli tlw4w1111w4j, uwhtlwGwlf,w4uwG q.n116uw4wG wnw2w114Gbn titl.i
'1 tlbpn11Gb11n4.: 

tuwit1t11m4ub11'1 w114wJmp1mGo twll.jl:iU Lj,ntunul t w4.uintlnp'1Llib11'1 hnu_gj, 
tLb4U1f1wtlwq.Oj,uw4wG Clwnwq.wJptlwG tlw4w1111w40 (tuwit1t11m4j, tlmn u4qpmtl 
welmtl t. wJGmhbu,LL· 04.wqnul): U4.Lnntlnp'1L'1 hnueti tLb4ui11wtlwq.Gj,uw4wli 
Clwnwq.wJptlwG tlw4w1111w40, nrll.jbu 4wGnli, n11n24.mtl t hnueti uib11w1'1G 
tuuimpJwtlp' ClwliWUjWflhWJj,0 gwGgj, uibriwtlwub11'1 tlrw: S11wGuUjnf1LnWJ'1G 
hnu.Qbf1'1 pGmpwq.11011'1 4wuiw11bLwq.n116muo pmJL t U1WL'1u litlwqbgCibL 
t1'12wtlw111'1 tLb4ui11wtlwq.Gj,uw4wG Wf1.U1nuitlwG tlw4w1111w40· 

w) 41ntuhwU1mtlGb11'1 Ll.nw, Ulf1WGUUjnf1UlWJj,G tlj,2ngGb11'1 hWUjWrttlwG 
G4.wqbgtlwG hbuiLLwGen4.· 4wfu4.w6 ClwnwqwJptlwG hwClwfumpJmCij,g L 2wnctt1wG 
j,GlilbGuj,4.mpJmCij,g, tl'12'1Go 14-32 %-ntl, 

p) U1f1WUUUjnf1U1WJ'1li tl'12nglib11'1 2w11cttlwli tl'12'1li U1bfulij,4w4wG 
wrwq.mpJwli tlb6wgtlwtlp tl'12m11j,Gb11mt1· 20%-nlj_, 

q.) tuw11Gw4mu,w4wJ'1li '111w4.j,Clw4Gb11'1 pwgwntlwtlp 2-2,5 wGqwtl: 
S11wliull.jnf1U1WJj,li hnu.Qbf1'1 tLb4U1flWtlwq.Oj,uw4wG ClwnwqwJptlwG 

mumtlGwutirtlwG w1111JmGeGtnn4. hwuu,wui4.bL t, nr w4.uintlnp'1LWJ'1G 
ClwGwUjwflhGb11'1G wGt1'12w4wlin11bG tlnu, 4.wJ11b11mt1 2whwq.n11MwG hwtlwr 
Gwfuwuibu4.w6 11w11j,ntLb4U1f1nGwJj,G hwtlw~w11qb11'1 UjwhwG2Gt11'1 t12w4tlwG 
ctwtlwGw4, wGh11wctb2ui t hw24.'1 wnGbL, nr 30-300 U,g hwClwfumpJwG 
U1'1flnLJpmtl tLb4ui11wtlwq.Oj,uw4wG Clw11wqwJpGb11'1 hwClwfumpJwG tl'12'1G 
tlw4w1111w40 48-53, 76-82, 186-192 L 220-225 U,g 111:iqnGwGuwJj,li 
ll'12w4wmt11mt1 tlbowGmtl t hwllWUjWLilWUfuUJGWpWfl 23, 16, 8 LL 5 11P-n4.: 

QLnttu 5. u...isnunp~u" tLinLnQ~ULiUu uu...isuuQntraauu 
Pur~rusuuu nt'l~utrc! 

5.1. U11uiw64.n11. q.wqb11'1 pmGw4.n11mpJwG G4.wqbgmt10· 2w11cttiiGl:i11'1 
4w11mg4.WOJ2WJ'1G 4wL11WflOLWq.n11Mwtlp 

U4.u,ntlnpj,LwgtlwG hblilLLwGenLl. tlpGnLnf1U1'1 w11.uinu,4.w6mp1wG 
uwhtlwGwlj,w4mt10 oG11hwGm11 111:ill.jpmtl hwGqnttl t trte hj,tlGw4wG 1111mJpGb11'1 
4WU1WfltlwGo' 
1. U4.uintlnp'1L'1 LL Grw uibfuGj,4w4wG 4.j,Clw~'1 4wuiw11bLwq.n116mtl (w4.uintlnp'1L'1 

4w11mg4.w6pj, 4wuiw11bLwq.n116mtl , unr tnpll.jj, mctw1'1G uib11.w4w1wueGbpj, 
uuib116mtl, Gnr uij,Ujj, 4.w11bLwG1mpbn'1 4'1rwnmtl, w4.uintlnp'1L'1 
U1bfulij,4w4wG tl'1Clw4'1 PWflOLWtlmtl), 
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nbctt,t'imt'i , t,ulj CO-t, UjW[lmCiwljmpJmCiQ WJll nbctt,t'imt'i U1WU1WCi4mt'i t 0,2-0 ,3 %-t, 
ut,2wlJwJ.Qmu (DLIU1 6wt.!.wLti): 

librwouwCi tun11ml.wl.Jw2wrt, CiwtuCiwljwCi U1W.Qwgmuo CimJCiUjbu pbrmu t 
tuwnumri11wqnJwguwCi qnriooupwgt, pwrbLwlJ.t'iwCio, .Qwut, nr 4wnbLwu1mpt, 
qnLnrizwgmuCi WJU flbUj.Qnul mbrit, t mCibCimt'i W[lwq h Lfl'14, CO-t, L. CxHy-t, 
wu2wmmu[! 41n.Qrwumt'i t. t,ulj NOx-t,u[!· ubcrwCimu: 

tuwnumri11'1 l/lw.Qwgmuo uUjwU1w4whwruwr t ljwU1wflbL 2wrctt,1_t, 
UjW[lWUj oupwg.Qt, nbctt,umu, L!1nf1[1 pbnCi4w6mf'lJmCiubrt, 11t.L4pmt'i: UnwCioCiwL4bu 
wuhrwctb2U1 t tuwnCinLflf1'1 UlWQwgmt'io w4U1nunpt,LQ ounwuo zwhwqnpobLm 
ctwuwCiwlj [20 , 22]: 

'llwpwUj 0Cipwg11ti cttilJunrit,g ut,wJCi 4.wnbLWCiJmpt, wCi2w1J1uwCi flblljf1mu 
Ci4wqmu t 4.wnbLwCiJmpt, owtuuo t, CO-Ci wrtnw6t.!.nrt qwqbrmu, uwljwJu 
ubow(imu b(i CxHy-t, WfllJ1WUb1J1muCib[1[! , .QWCip n[l UjW(lWUj [!Uf)WQ.QP 
hwuwljwriqt, wn4w4Cib11mu q1J1Ci4n11 t.lwnbLwCiJmpt, t'it, uwuo Cibp_gwz4mu t 011t, 
ut,2ngn4: 1W[14Wfl(1Wljw(i UjWflWUj [!Uj:}WQ.Qt, nbctt,t'it,(i w(ig(ibLnL UjWhj,(i 11t,U14mt'i 
bu «wCiljmuCib(l» t, 2w11d'1zli UjWf1WL4 QCipwgpp n! ljwJmu wzluwU1wCi.Q: 
1bU1L.wpw[1, n[lUjbU ljw(in(i , ljWUlW[lt.jmt'i t 4wnbLWUJmpt, L. 011t, UWU1WljW(1W[1UWU 
utiwctwt'iwCiwljJw wu2wU1mu («'-lwuljw11» hwuwl.Jwriqmu): Uiu ribummu qqwlti 
!Wlfln4 (ilj_wqmu b(i CO-t, t, CxHy-t, W[1U1WCibU1muCib[1Q [21] : 

PwquwqLwCi zw11ct'1!Cib11mt'i hw!'.iwtu 11t,U1Ljmu t pwCi4n[lw4wG tuwnGmr11ti 
wuhw4wuwriw1_w41 pw2tumt'i QUUl qLwCiubrit,. nrio hwuqbgCimt'i t pb[1WJ[14w6 
UJnLpbpt, UjW[lnLCiwljmpJWU wlJ.bLWQUWU[! W[1U1W04n11 qwqbrimu: 

CuU1 2wrctt,1_t, qlwuCib(lt, , 4wnbLPf1WJpG tuwnGmri11'1 pw2tuuwG 
wGhw4wuwriw1_w41mpJwG t,2bguwu. zwhw4bU1 brtwCiwlj t hwu11t,uwumt'i 
4wnbLWUJnLf)p wCiut,2wljw(i CibpgLUJUlUWU ljj,[1WllnLU[!: 4.WllbLWCiJmpt, 
CibpgwJU1t'iwG wJuUjput, hwuwljwpqbpn4 ljwhwt.1.nrt.1.wo w4tnnt'inp'1tCibrt, 
wp1J1w64nrt qwqbrimu CxHy-t, UjW[lmCiwljmpJmCi[! ljwqumu t 0,8-1 ,0 % [!UU1 
owlJ.wLti , ub6wCimt'i t zwrictt, 1_ t, hqnrmpJnLCi[! , qqwtt,npbCi 41nprwumu t 
4wnbLwuJmpt, owtuuo: Lw4wqmJCi wr11JmCi.QCib[1 bu Ulllwg4mt'i 4wnbLWGJmpt, 
wGut,2wljwG GbpgwJt.nuwG hwuwl.Jwriqti tLblJt.nrmuw1t,G ljwnwlJ.wruwG 11bL4Qmu: 

UrlllwolJ.nri qwqbrt, pwriw11rmpJwCi 4[1w twljwCi wq11bgmp1mG t 1:m11.Gmu 
L4Wf1WL4 oGpwg.Qt, hwt'iwljwriqti ljwriqwt.!.nrmll[! : Ut'ibCiwpwpbCiL4WUlll 
ljw[1qw4npmuo hGwrwtlnrmpJmCi t lllWLt,u t,2bgCibtm CO-ti L4w[1mGwljmp1mGo 
30 %-n4, t,ulj CxHy-o· 15 %-nlJ., ut,wctwuwGwlj nrinzwljt, zW41nt.!. (utiGzL. 5 %) 
ubowCimu t NOx-o : ub[lljwJmuu zwhwqnrouwCi ub2 qlllu4n11. ljwppJmpwU1npubrit, 
ljwnmg4w6.QCibrimu I.Jt,riwml_mu bu t.nwppb[l U1buwljt, uwhLlwCiw41w44nrt UW[l.Qb[l. 
nrnGp w4lllnunpt,Lt, zwhwqnpMwCi [!Cipwg.Qmu pwgwnmu bu L4Wf1WL4 oupwg.Qt, 
hWUWljW[lqj, 4b[1WljW[1qW4n[1nLUQ ubO Uti2W4WJ.Qb[1ntU : 

'-l.wnng11t, hwuwlJwriqt, ljwtnw[lbLwqnriomuo ubo 11bri t 4wLJ1wpmu 
qLwCiCibpmu 4wnbt'1I1WJj,Ci tuwnGmr11ti wiruwCi qnriooupwgmu: Cwl/1 
w4lllnunpt,LCib[1t, 4wnng11t, hwt'iwljwpqmt'i Ciwtuwlllbu4wo bCi uwr11wtlnrmuCibp, 
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npnGQ wL4whnt.1.mu bu qwnng.Qt, wnw2wCiguwCi wGljJmGGbrt, lllbri.wlJwJnlu· 
m zwgmunt.1.. bppbt'iCi wCiqwu 4.bpt,G ubnJwt ljblllt,g ('-1.U'-I) hbllln: 

UJU flbL4QnLU 4wnbLt,.Qt, tuwnGmp11t, WJflUWCi qnpO[!GpwgQ oqoq4mu t 

0u11wrowljuwCi U1w4uit, ctwuwGw4· hw!'.iwtu Lit,Cizli wrlllwouwu i.t,wljwut, pwgtlbw: 
UJuL4t,ut, L4WJllwCiCibpmu CO L. NOx-t, .QwCiwljmpimGGbro Wf1U1W64nri. qwqbpmu 
qnpoGwljwCimu 1_bCi 41ntulJ.mt'i , t,ulj CxHy-o· 41n12rwumu t: t;pL.nqpo pwgwU1p4mu t 
wriuiw64.n11 qwqb[lt, 2bruwuU1t,!'.iwGt, pwrorwguwup L. wrmwMwG 
hwuwl.Jwriqntu CxHy-t, t.lb112uw1riuwt'ip: ntzwgw6 t.1.wnng.Qn4 liUC-t, wztuwmwu2ti 
pwgwuwljwG hbLJ1hwu11Cib[1 bG hwu11t,uwCimu· OQ.Q.-t, '12bgmuo Li 4wnbLWCiJmpt, 
owtuut, ubowgmuQ: 

'-1.wnng.Qt, hwt'iwl.Jwriqt, ljwU1wflbLwqnriMwCi brl.J11nr11 mri11.mp1mGo 
hwu 11tiuwumt'i t l{wnng.Qt, unubrt, ttblJLJ1rrn11ubrli ut,2L. hqnr L. ljwJmG LtwJ6t, 
wL4whnt.1.muo . nro 4wU1wpl{mt'i t ljwioti L4WflL4llwCi ctwuwGwljt, ubowguwup ljwu 
ljwJ6bpt, ljwJmG 2W[1.Q wL4whmtn11 t.1.wnng12t, hwuwljwriqt, uU1b'1Mwup: '-lwJot, 
hqnr UjW("IUjmt'i wL4whnt.l.n11 l/lflwGqt,umn[lwJt,Ci qwnngQt, lJtiriwnmuQ WL4whn4.mu 
t cxHy-t, t, 21::igmuo ut,Gzli 10 %' ut,wctwuwGwlj pwrorwgCibLnt.l. 4wnng_gt, 
hwt'iwljwpqt, hmuwlt,mpJmCiQ [20 , 23, 24]: 

rCizL4bu W[1flbCi Gzt.l.bL t , uUC-t,g W[ll/1W04.nrt qwqb[lQ upwlj WflpJnt[l[I .i_bG, 
npnGQ w11U1mnmu bu upCinLnflln[! CxHy-nl,l: Unm 35 % CxHy upGnLnritn t Gbm4mu 
4W[1U1bpw1t,Ci qwqbpt, Li ljw[1pJnt[1wU1n[lt,g m t.l.wnbLt,.Qt, pw.Qt,g tJ.wnbLWGJmpt, 
qnLnrzwguwCi hbU1l.iwu11nt.1.: 

'-!wpU1bpwJj,Ci qwqbpt, uri2ngnt.l. 11bUJ'1 lll}Cintn(lU1 CxHy-t, pw41wGgnul 
ljwutun11 wubGwU1wpw64wo b11.wuwlJo hwu11t,uwGmu t 4wpU1b[1t, oriwttintumpJwG 
41wlj hwuwljwpqt, oqmwqnp6muo: UpU1w64nri qwqbno (CxHy), pwttiwGgbtml 
liUC-t, ljW[ll/lbfl , Jnlfl.Wql/lpznLU UW.Qfl4nLU b(i Jmrit, ljwpt,LGbpt,g , wGgmu OT}WqU1j,z 
wG1mhbU1l.i 1.Jwrip1mpwU1n[1 h WJ[14mu qtwCiGbpmu: 

'-lwpl/lbflfl 41wlj 011wttintump1wG hwuwljwpqt, 11bL4pmu wpU1wCibLJ1muGbfl[! 
u4.wqmu bCi 10-50%-n4, pwJQ unU1 2 wCiqwu ubowGmu t pbGq(w)L4t,[1bGt, 
l.J.1WflnLGw~mpJntG[! wztuwtnwo qwqbpmu: UJu brihmJpQ pwgwu,p4mu t G[lwGnt.l., 
nr wpU1w64n11. qwqbpt, hbl/1 ut,wut,Ci CibpwMwG hwt'iwljwpq bG wCigCimu Gwli 
1m11.t, qnLnrzt,Cibp , npnCi_g WJ[14mu bu qLwuub[lmu : 

'-lwnbLwG1mpt, qnLnrizwguwG GtJ.wqbguwG Gl.J.1WU1wljn4 w4LJ1nunpt,tGbpt, 
t.triw LJ1b11wlJw1t.lmt'i t pbGqput, qntnrzt,Cibpt, npuuwG hwuwljwpqo (PQ.n=l) : 
UJul.J.1'1ul'l hwuw4wpqbp bu U1brtw11rlJ.w6 ,1mut,uw1t,Ci Uubrl'll.Jw Wf1LJ1whwG4n11. 
'-1.U~ t'iwljGt,zt, w4U1nunpt,Lubpnlu : 

pq.n,-Q w2tuwLJ1mu t hbtnliJWL alint.l . zw2tuwU1nrt 2wrdl'1!'1 11bUJ.Qmu. bpp 
4wnbL'1.El'1 pw.Qmt'i pbGqt,Gt, qnLnrzj,Cibfll'l !'.iCi zmuQ hwuGmu t nrnzwljp WLilnj,!'.iwG!'l , 
bnw11'1f1I1 41wljwCit, ut,2ngn4 wCigGmu t 11bU11'1 uwljw4LwGt,z, nrG t,ribGpg 
GbpljwJwgumu t wljtnl14wgw6 womtunlJ. U1Wflnrtmp1mG: PbGqt,Gt, qnLnfl21'1GbpQ. 
ljmLJ1wlj4.bLnt.l uwljwlJLwuri mu, zwpctt,ip wztuWl/lWU.(lfl ctwuw(iwlj Oflfl hbl/1 
ut,wurG ubpoot.lmt'i bu flbL4'1 zwrcttiz'1 GbpwMwu hwuwljwpq: Uztuwu,nri. zwrcttiz'1 
11bl.J.1_pmu 4wnbLtiI1ti pw.Q-llwljwlJLwutiz uwirmrit,u 41wljtJ.mu t : pq.n,-nt.1. 
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1.jwhwi.J.nruJ.w6 wi.J.ltlnunpt,Lul::irit, unltl i.J.wnl::iLWCiJmpt, qnLnrizwguwCi hl::ilflliwCienLl. 
upunLnlllfl pwt.t,wugnri CxHy-t, ewGwl.jmpJmGu G4.wqmu t 5 wGqwu [20]: 

Uztuwlflwo qwql::irit, pw11w1wmp1muu ul::io uwuwup nrinz4.mu t vUC-t, 
ltll::ifuCij,l.jwl.jwu i.J.t,6wl.jni.J.: ramuwtj_np wriltlwubltlmuGl::iri wnw2wgun11 
WUUWpQmpJnLGul::irit, 84 %-[! pwctt,(i t [!Ul.jGmu l.,UC-t,u : Ul.jGl::iril.i t. nri 
2whwqn11MwG ul::i2 qlflCitlnri ht,u wlj_ltlnunpt,Lul::iriu wpl1lw6LJ.nri qwql::irit, 
ltlbuwl.jl::iltlt,g wiJ.l::iLti pmGwi.J.nri bu, ewG unril::ir,o : Uiu hwCiqwuwuQQ pwgwlflr,4.mu t 
uriwuni.J., nri zwhwqnriMwu QCipwgQnLu Lt,nt.t,ntuiJ.mu t w4.Lnnunpt,Lul::i11t, 
ml::ituuf,l.jwl.jwu 4.t,6wl.j[!, tuwtultli.J.nul bu uuuwu Li 4.wnngQt, hwuwl.jwriql::ipt, . tiD!t.41::iu 
uwli qwqwpwztuuwu ul::ituwut,qut, l.jwriqwi.J.nrimuul::ir,u. uwzi.J.mu bu 
ClLWGwutungwJj,G tuupl::irio . ltlbl'lti bu mubuma Wlflmpwl.jmmwl.jmaubri w)fluwu 
tugbrifl t.4Wlflbl1'1 i.J.riw. ubowuma bCi l.jnrimulJlCibp[! mriwuuut,uf,wJmu Li WJLG: 

Ulj_ltlnunpt,Lfl mbtuuf,l.jwl.jwG i.J.f,6wl.jf, t.4wht.4wCinLOQ zwhwqnriouwu 
[!UJ}WgQnLU huwriwi.J.nrimpJmG t LnWLflU qqwLtinribG (ii.j_wqbgGbL upGnLnriltlf, 
w11mnm4.w6mpJnLCiQ 4.wnl::ilWGJnLpt, pl::i(lWJflllw6 CiJnLpb(ln4. (ubl.j w4.mnunptitti 
hwuw(l uf,2t,u hwzi.J.nil. 30-40 %): Urirumuema qqwLflnpbG Gi.J.wqmu t upunLnrimt, 
w11mnlflLl.w6nLpJmGQ, Qwut, np ubril.jwJnLuu zwrictwl.jwquf, ht,uuwl.jwG uwu[! 
l.jwqumu l::iG uf,2t,u Li ul::io i.J.wql? nLGbgnl'l wi.J.ltlnunpt,Lul::iflo [20. 21] : 

'-lwJ6wJf,G i.J.wnngQ mubgnl'l zwrictt,iGbpt, pmuwLJ.nrimpJmG[! ljwribtti t 
qqwL'1 t.t,ner,wgul::iL WlfluwG tugb(lt, , zwricttiifl ul::iriwouwu Li wrimwouwG 
hwuwl.jwriql::ipt, l.jwnmgLj_woet, Li al.it, ljwmw(ll::iLwqnriMwu, 4.wnbLt,QwJj,Ci 
tuwnGnLrillfl l.jwqut, Li 4.wnnggt, wnw2wuguwu wCil.jJwG pw11but.4wum 
l.jwpqw4.n(luwu, 4.wnl::iLwCiJmpt, nLl'\'1W4P ubrigwJmuwu hwuwl.jwpqt, l.itiriwnuwG, 
zb(ltnwJt,Ci tuwnCinq111wqnJwguwu 1.jwquwl.jbpt.4uwCi, zwpctt,iti uw(lpt,u Ll.'16wl.jf, 
uiwht.4wCiuwu Li Ci(lw nwgt,nCiwt zwhwqn(louwu m11t,Cib(ln4.: 

'-lw16wJtiu i.J.wnngQ mCibgn11 zwpctt,iGl::ipt,g pmuwtJ.nri uJmpl::i(lt, 
writnwul::iu,uwu Ll.riw wq11nLu bu 4.wnbL'1QWJt,u tuwnum1111ti pw11w11r,mpJnLu[! Li 
4.wnngpt, wnw2wGguwG wCilumCiu: 

eumribLml. G2LJ.w6 t.4wriwul::imfll::irit, wul::iGwpw11l::iut.4wutn l.jwpqwLJ.nrimu[! 
pmuwi.J.nrimpJwu Ciljwtnuwup· hCiwpwiJ.nri t qqwl'1 iwt.t,nLl. ui.J.wqbgCibL pmuwi.J.np 
CiJmpbrit, wCi2wmmu[! : UJut.4t,ut, 11w1.nn11mpJntCi[! hwLj_wuwri iwLt,ni.J. 4.b(lwpl::irimu t 
t,Citt.41::iu l.jWf'lPJnLllWIJln(lwJt,G, WJUt.41::iu tL 11t,qbLWJt,G zwpctt,tCil::irit,Ci: 

Cw(lctt,w wul::iuwubo iwt.t,ni.J. pmuwi.J.nfl uJmpl::ip t w(ltnwul::immu 
wi.J.mnunp'1L'1 w(lwqwguwu, 11wu11w11bguwu, t,utt.41::iu uwli l4WflWUl [!upwgQt, 
nbctt,uCibpmu: ,l::iltlliwpw(l, wnw2t,u hbppt,Ci i.J.l::ifl[! uzLJ.w6 UJW(lwubltl(ll::ir,n 
l.jwpqwtj_n(li.J.mu bCi WJU nbctj,uGb(lj, hwuwri : '-lwnl::itt,QwJj,u tuwnumr,11'1 Li Lj_wnng2t, 
wnw2wguwG wGl.jJwG l.jwriqwi.J.nrimtiubpj, wql'}bgnLpJmG[! 1.jw11pJnLl1Wlfln11wJt,u 
zw(lctt,iul::irit, wztuwl1lw6 qwql::ipmu pmuw4.np uJmpb(lj, pw11w11(lmp1wu tlflw, 
wLj_lJlnunpt,L'1 pwt.t,wnet, nl::ictt,umu. pl::if1LJ.w6 bu 5. 1 WrtJmuwl.jmu: 
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ULj_l1lmlnpt,L'1 

UrtJmuwlt 5. 1 

ramuwi.j_n(l uJmpl::i(lj, QwCiwl.jmpJmuo· l.jwfu4.w6 w4.lflnilnp'1Lti 
zwpctuwu wpwqmpJmGt,g 

@mGwtlnri GJnLpl::irit, Ut.J.umunpt,Lti ranLGwlj_n(l u1mpl::i11'1 

wpwqmpJnLU[! , owGwlm wriwqmpJnLU[!, _pwGwl.j[! 

4utct CxHy CO, % 4utct CxHy CO, % 

orriu· orriu· 
0-40 0-40 0=10° 

24-48 a=0,87 24-48 ut,Gtli <-1.U'-l** 

520 3,1 205 0.4 

590 3,1 235 0,3 

0-40 a=1 ,0 0-40 0=5° 

24-48 24-48 <-1.U'-l-t,g hbu,n 

205 0,4 145 0,6 

235 0,3 185 0,4 

*0'1)U-6wLl.wLWJt,G t.4wpmuwl.jmp1wG utiL'1nGbpnril'l uwu: 
**<-1.wnnget, wnw2wGguwG wul.jJmGQ l4Wf1Wl4 [!upwgQt, nl::ictt,umu: 
a=0,87 bt.J. 0=10° ut,uiLi <-1.V'-l wpctl::ieul::ir,o hwuwt.4wmwutuwumu l::iG 

qnp6wpwuwJj,u l.jw(lqwi.j_npuwGQ (a-u Ol'l'1 wi.J.bLgml.jwJt,Ci qn(lowljj,gG t. 0 -G 
t.j_wnnggj, wnw2wGguwu wGljJmGG t) 

Cwr,cttii'1 pwpbGt.4wulfl l.jwpqwiJ.nrimuub(l[! wrirJJmuwi.j_blfl ut,2ng l::iG 
hwu11t,uwunul ur,w pmGwiJ.npmpJwu ti2bguwu hwuw(l (QUlfl pbpwJri.J.w6 GJmpbpj, 
QWUWl.jt,): 

Up1.nw6i.J.n11 qwqbpnul wqnlflt, oeut,l'}Gbr,t, Cilj_wqbguwG hwGpwhwJIJl 
bl'lwCiwl.j t hwul'}t,uwGmu wr,1.nw64.n11 qwqbpt, ut, uwut, t.J.b11wpn11muo zw(lcttiiti 
Cibr,wMwCi hwuwl.jwr,qni.J.: t;upwrJrtlmu tr, wJu hwuwl.jwpqt, LWJCi l.itirwnmu, 
utiuwo 1973p., wub11'1ltJwG WflLnWllflnLPJWG wlj_Lnnunpt,tGl::ipt, llrw: UqnLnj, 
o2ut,11Gbpt, (NOx) tuLnwgmuGl::ir,o zwrcttitti wpLnw6i.J.n11. qwql::ir,mu, 
t.4wJuwGw4.nr,4.w6 bG wnwiJ.l::itwqnLJG pbpuwuu,t,!SwCini.J. Li wlfli.J.n11 GJmpb(lj, ub2 
wqw!Il pp4.w6Cit, t.4wpmuwljmp1wup: 

Upltlw6Ll.n11 qwqbpt, ur, uwut, 4.bpw2112wuwnmp1wG hl::iLnliwCignLl. wqnu,j, 
02uti11ti (NOx) QwCiwltt, Gi.j_wqnlllQ pwgwlflr,lj_mu t WJflUWCi qnr,6[!Cipwgt, 
wnwi.J.btwqnLJCi 2bpuwuLnj,6wCit, t,pbguwup , nro Lnbl'J.ti mCit, i.J.b11w2112wCiwnmp1wCi 
ctwuwCiwl.j qLwGGbp uwu,mgi.J.nri 4.wnbLWGJmpt, Qwliwl.jt, Lt,nepwguwG, t,Gg,4bu 
Ciwli, 011'1 hbu, hwubuwltlwo, w111iJ.n11 GJmpbpj, pwpop 2b11umGwljmp1wu zGnr,ht,ll_: 
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4br,w2112wuwnmpJwu hwuwljwr,qt, ljt,r,wnmU[! nr,nzw4t,nr,bu 4.wll'lwgumu t 
wtj_ll'lnunpt,Lr rit,uwut,4w4wu hwll'lljwut,zubr,[! : 

4br,w2112wuwnmpJwu hwuwljwf1qmt tpt,Lwgtj_wo pbuqt,untJ. wztuwll'lbLm 
ribu.u~mu zwr,d"t,j_t, wJr,llwu tugbr,mu wnw2wumu bu 4WL4Wll L4wr,muw4n11 
UUU14.WOQUbfl, nr,nup pbflnLU bu zwr,ctt,j_t, unr,UWL w2tuwU1wupt, tuwtulflUWu[! : 

1:;N()_,,% 

60 
40 
25 

40 / CJ 

,No . . %L 1 _ 0 .!L 

20 / c 
[J 

"'NO, , 'Yo l v 
40 V ,;:t- --
20 .,,,..;:--

/v 
0 0,5 1,0 

V ---
G/ Gr 

l,Lj . 5.1. 4WJOWJt,G 4.wnngp mubgn11 zwridt,j_Gb[lmU 21lr ubr,gwJUlUWu l'\bL4pmu 
NOx-t, tuU1wgmuGbflr uL[wqbguwG orit,Gwj_wl/lmpJmGGb[l[!: 

1-hwzL[wrilJwJt,u lJnribrinL[: 
0 , • 11- L/lnrioGwljwu U14..JWLUbfl, hwuwlljwLnwutuwuwpwri a=0,93 , 1,00 L. 
1,8 ribl42brimu: 

Orit, wt.J.bLgmljwJt,u qnr,owljgt, LnWflpbfl wrictbQGbriti l'\bUjQnLU 2flr 
Gbr,gWJU'lnLU[! l'\bl4t, zwrictt,j_t, ubriwouwu tun11nl[w4wzwri pbrimu t gt,lJLr 
wnwtJ.bLWqnLJU 2bflUWUU'lt,6wut,, hbll'lL.WpW[l GwL. NOx-t, PWflWl'\flnLPJWU 
t,2bguwG: UubGwubo W[ll)JnLuwtJ.bLnmpJnLU t WL4Whn4.4.mu , b[lp UU[19WJU'lnf1 2rir 
pwGwljt, (G.) hwr,wpbflnLPJnLG[! 4.wnbLWUJmpt, pwuwljt,G (Gr) hwLJ.wuwr, t 1,25, 
t,u4 011t, wt.J.bLgm4wJt,G qnr,owljt,g[!· a = 0,925: ~rit, Gbr,gWJU'lnLU[! nr,nzw4t,nr,bG 
pwribLwtJ.mu t zwr,dt,j_[l hqnrimpJwG L. tJ.wnbLt,Qt, tuuwJn11mpJwG gmgwGt,zubr,[!, 
uwljwJG a =0,925-t, L. 2flt'i ubo pwGwlj[l UwLnwljw[lwr,muGb[lt, l"\bUjQnLU, WJ'l 
gmgwGtizub[l[! uljumu bG L[WU'lWUWL: UwljwJG qwGqL/WOWJt,G W[lU'lWl'\llnLPJWG 
w4.ll'lnUnpt,LGbrit, hwuwri rictt.J.wr, pb WJU hwuw4w[lq[! ljt,r,wnmpJmu qll'lut,· 
2Wflctt,j_t, 4wnmg4.w6Qt, PWfll)WguwG, t,Gj_L4bu GwL. LJ.wnbLt,Qt, L4wzwr,t,G 
hwuwrictbp 2flr l4W2Wll mGbGWLnL wGhr,wctbzLnmpJWU hbLnL.wGpnL/: 
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'4wtul/w6 Ol)t, WL/bLQnL4WJt,u qnriow4gt,g wqnLnt, OQut,riubr,t, WU2WU'lUWU 
hwriwpbr,wljwu L/lnl/lntumpJndiubr,[! , utnwgl/w6 wnwuot,G zwLctt,j_Gbr,t, 
t.f,nr,ouw4wu Ln4..JWLubpt, uzwljmut,g, gmJg bu LnwLru , np wqnLnt, oQut,riubpt, 
PWf'\Wl'\llnLPJWU GtJ.wqbgmu[I hGwr,wLJ.nr, t LJ.wnbLt,Qt, tuwnGm1111t, hwr,uLnwguwG 
(cx=0,6-0,8) ljwu Wf'\PWLnwguwG (a>1, 15) ribUjpmu: Gwr,ctt,j_t, wztuwu,wGp[! 
hwpuU1wgL[wo tuwnGmril)GbrinLJ. , pbpmu t pbpwJpLJ.wo GJmpbrit, (CO L. CxHy) 
PWf'\WllllnLPJWG 4LnllnL4 pwrior,wguwG , t,u4 Wf'\PWUl tuwnGmr,11Gbr,t, l)bL4QnLU 
11t,U1L/mu t zwpctt, j_ t, wGljwJmG wztuwLnwGQ: PnLnfl Lnbuwljr, ht,uGwljwG pmGwL[nri 
PWf'\WllflWUWUb[lt, (NOx, CO, CxHy) L/lnQ[lWguwG hwuwri UL4WU'lw4whwpuwri t 
ljt,pwnbL L[wnbLt,QWJt,G tuwnGmpl)t, tunp[I zbflU'lWU'lnLU, npt, l)bL4QnLU WJflUWG 
qnp6[!Gpwgt, wnw2t,G t.pnLL[I [!GpwGmu t hwriuu,wgLJ.wo tuwnGmri11r qnU1mu, t,u4 
bflljflnfll) t.t,mw· Wf'\QWU1Wgl/w6 tuwnGmp11t, qnLnmu : Unw2t,G lj,mLmli wqnLnt, 
oput,l)Gbrit, bLQ[I uwhuwGw41w4Ltmu t ppt.lw6Gt, wGpwt.lwrwrimpJwup , t,ulj 
bri411nrrimu· gwor, 2br,Gwumt,6wGntJ.: GbpmwJt,G tuwnGmrriwqnJwguwG ribL4pmu 
hwpu1J1wg4w6 tuwnGnLfll'\[! qmGLJ.mu t Ltwnngpt, unut,G hwr,nri qmnmu, np(I 
Ul4WUU1Wt.lnr, L4WJuwGGb[1 t umbriomu tuwnGmri11t, pnG4uwG L. pngt, GwtuGwljwG 
02wtut, oL.wLJ.nr,uwG hwuwp· wL4whnL/bLnL/ zwr,ctt,j_t, ljwJmG wztuwmwGQ 
Wf'\PWU1wgt.two tuwnGmri11Gbr,n4., ut,wctwuwGwlj GLtwqbgGbLnt.l gt,lJLwJt,G 
wGhwLtwuwriwtwl/lmpJnLG[I: 

l,bf14WJnLUU hWJUlGt, bG zbflUlWJt,G tuwnGm1111wqn1wguwG L. 
wGhwL/WUWflWj_Wl.jl pwztul/w6 tuwnGmr,11[1 WJflUWG pwquwpt,Lt Uf'\WGwljGbr, , 
nr,nGgt,g ht,uGw4wGGbr,O bG' pwGLJ.nr,w4wG tuwnGmri11ti wOGwtuwtugw2whwJt,G 
L/bri2GwJ[lnLU[1 , Gwtuwtugw2whwJt,G WJflnLU[I, 011'1 Ufll14WJt,G zwr,ctuw(i L. OllWJt,G 
hnupt, Ub2 L/wnbLWGJmpt, Gb[lgWJUlUWG ut,2ngnl/ qLwCit, Gbr,umu tuwnGmri11t, 
zbflLnWUlnLU[!, L[lwgmg[1j_ 011t, UWU1W4WflWflnLU[! 111:illjt, qLWG L. WJ[lUWG 
pwctwut.two tugbr,t, 4rriwnmll[!: 

Gwrictt,tGbrit,g pmGwt.lnri GJmpbr,t, WflU1WGbU1muGbrit, LJ.r,w wq11mu b(i 
L11wr,pbr, pGnLJpt, pwquwpt,L/ 2whwqnpowljwG qnrionGGbri w2tuwU1wGpt, nbctt,ll[!, 
wJrillwG tugt, 2br,uwumt,6wG[! , wmmpwqnJwgmu[! , qLwGwutungwJt,G tuupbrit, 
uwz(I , uGuwu L. t.twnngQt, hwuw4wr,qb[lt, LJ.pl'.iwlj[! L. WJLG : 

'4wrimbpwJt,G qwqbpt, ut,2ngnt.l wr,LnwCibmL/nri pmGwLJ.nr, GJmpbpt, 
GL/wqbguwG[I 4WllbLr t hwuGbL bpljm bf'\wCiw4n4.· qLwGGbpt,g 4wr,U1bf1 wGgGnf'\ 
qwqbr,t, uwhuwGwl/lw4uwup L. ribL4fl upGnLnrm 4writnbpw1t,G qwqbrit, hnupt, 
4wGtuuwup: rclL/wrlJtJ.wo bf'\wGw4Gbflt,Ci hwuwL4wU1wutuwG uzw4tJ.nf'\ 
hwuwljwpqbr,t,u GbrilJwJwgL/mu bG hbU1L.JWL L4whwG2Gbp[1· pwr,op 
wr,riJmGwtJ.bu,mpJmG, 4wnmgl/w6pt, L4wpqmpJmG, w2tuwLnwGpt, hmuwLt,nLpJmG 
L. ownwJntpJwG bpljwp dwu4bu, : Pwgt, WJI"\ , oqLnwqnp6L/nri. uwppwL/nr,muGbp[! 
>L4bUlp t L/wU1wgGbG zwpctpj_t, zwhwqnpowljwG gmgwGt,zGbr,[1 L. wL/bLwgGbG 
wztuwu,wo qwqbr,t, pmGwL/nr,mpJwG wuLnt,l'.iwG[!: Cuu, tmpJwG, wLJ.bLli 
LUfll'\JnLUWL/bU'l t hwGrit,uwGmu wnw2t,G bf'\WGWlj[! , UW4WJU bpljf1n[l11G wLJ.bLfl 
l'\JnL[lt,G t flriw4wGwgGbL: =!bu,L.wpwp , GbpljwJmuu WL/bLt, uzw44.wo b(i 
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hwGritiuwCinul flbUjp ilpCinLnriui 4w11uibriwJtiG qwqbriti wCigmil[! 4wGtunri , 
hwilw4w11qb11Q: 

QnJmpJmCi mCibCi 4w11pJmriwuin11tig L. 4.wnbLtiPti pwppg qnLnrizwgilwCi 
hbuiL.wCipn4. ribUJti ilpCinLnriui w6tuw211w6tiGGb11ti pwttJwGgmilQ Ci4.wqbgGn11 
uiwripbri brtwCiw4Gb11· gw6ri qnLnri2mGw4mpJmG mGbgnri 4.wnbLWGJmpbflti 
4pr,wnmil, hwuim4 quitJtGbr,mil 4.wnbLWGJmpti qnLn112tiGbr,ti ilw4w4LwGmil, 
4.wnbLWCiJmpti pwpp hbriilbuip4wgmil, twztuwuinri zwricttitti flbUjpmil 
4.wnbLWGJmpti qnLnriztiGbr,ti hw4.wpmil hwuim4 uiwr,nrimpJwG ilb2. 4.wnbLWGJmt}ti 
qnLnriztiGbr,p tuuiwgmil , 4.wnbLWGJmpti pwppg flbUJti 2wricttitti Gbr,wMwG 
hwilw4wr,q oriwLtintumpJwCi L. 4.wnbLWGJmpti 2briilwuuip6wGti uiwuiwGmilGbr,Q 
G4.wqbgGbLm GUjwuiw4n4. 4.wnbLWGJmpti pwpti hwuim4 oriwLtintumpJwG 
hwilw4wr,qp 4pr,wnmil : 

'-LwnbLWGJmpti qnLnrizwgilwG 4wGtuilwGQ 4wil qnLnrztiGbr,ti nr,utit 
hwilw4wriqtiG Cibr,4wJwgLtmil bCi hbuiL.JWL UJWhwG2ubr,Q· qnLnriztiwgilw(i 
hbuiL.wupnt.l LtwnbLWCiJmpti 4nriuuiti qqWLP Cit.lwqmil, hwilw4n11ilwGpmpJmu 
(uiwr,pbr, w4.umilnptiLubriti Ltriw 4tJriwnilwu hCiwr,wt.lnrimpJmu). 4wnmg4.w6pti 
UJwriqmpJmu, LtJnpfl qwpwr,tiuiwitiu twltibri L. 6wnwJmpJwu ilb6 ctwil4bui : Pwgti 
ririwupg, hwilw4wr,qQ tUJbuip t ilb6wguti pmuwLtnr GJmpbr,Q wr,uiw6Ltnri 
qwqbr,mil (wJr,ilwu qnr,6Qupwgti Llrw ubr,wqriilwilp) L. LtwuiwgGti 2wricttitti 
2whwqnr,6w4w(i gmgwGtizubr,Q: 

@mGwL.tn11 uJmpbr,ti wr,uiwubuimilCibr,Q 4ri6wU1bLm UUJWU1w4nt.l LlbriL.mil 
pGGw114t.lbgtJCi 4wJ6wJtiu Ltwnngp mCibgnri 2w11cttitub11ti 4wnmg4.w6pti L. 
w2tuwinwCipwJtiG qnri6QGpwgti Llriw Gbriqnr,6nrt ilb6wpwCiw4 m inwripbri 
b11wGw4ubr, : '2wuti nri WJl'l b11wGw4Gb(1[! 4w·il 1m11whwinm4 bG wnwu6tiu 
pmGw4.nri pwriwrirititubr,ti hwilwri. 4w·il n11n2w4p ub11qn116mpJmu mubu inw11pb(1 
pwriwri11titub11ti wu2wuiilwu qn116mil, GUjwinw4whwriilw11 t [!uflhwu11wgCibL 
hpiluw4wu pw11wri11titub11ti Lt11w Cib11qn11Mwu b11wuw4Gb11Q L. pGGw114bL ri11wugpg 
ilti pwuti uiw11pb11w4ubri. n11nGp 4w11bLti t tuilpwLtn11bL hbuiL.JWL 4briUJ· wriinw6Ltnri 
qwqbriti pmGw4.nr,mpJwu Ci4.wqbgmil wztuwinwCipwJtiCi qn(16[!upwgti 
4wuiw11bLwqn11Mwu, LtwnbLWGJmpti ubr,gwJinilwu wnw2wugilwCi wu4Jwu 
4wriqw4.npilwCi CiwuWUJW(lhml L. 4.wnbLPPWJtiG hwilw4w11qti uw11pwt.ln11milubr,ti 
QCitnpilwilp : 

'lpqbLwJtiu zwricttitubritig w11inw64.n11 qwqbpmil qb11w42nmil bCi wJGUJtiuti 
pmGwLtnri CiJmpb(l , tiutUJtiutip bu wqnuiti oputiriub(lQ L. ilmp(l , pwgti WJl'l , Ujbuip t 
m2wri11mpJmCi riw116CibL 6tubLtJmpJwG L. hnuiti Ltriw: 'lpqbLWJpu 2w11cttitGbritJg 
wriinw64.n11 qwqbriti hntn[! UJWJilwuwLtnriLtw6 t ririwug 4wqilp ilb2 brtw6 
WLflbhtiriGbrimJ.: lib114wJmilu w2tuwinwGpub11 bCi inw114.mil w11inw6Llnri qwqb11ti 
ppilpw4wCi 4wqilp L. hnuiti ilti2L. 4WUJ hwuinwtnbLm mririmpJwilp : ,ninti ribil 
inw114.nri. UJWJf1Wfl(l 4w11nri t inwrit.lbL tiutUJbu l'lflW Llb11wgilwu , WJUUjbu tL hntn[! 
rimrib4w(i riw116ubLm (hw4.bLWLIJmp tuwnGbLm ilti2ngn4.) mririmpJwilp: 

'-LwnbLWCiJmpti Cib(lgWJtnilw(i wnw2wugilwu wu4Jwu ilb4 wuinpCiwCint.l 
LtJnp11wgmilQ ti2bgumil t NOx-ti pwriwririmpJmu[! w2tuwinw6 qwqbrimil 150-200 
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o'TlU twttJn4.: Uriuiw64.n11 qwqbrimil il11ti UJw11muw4mpJmG[! Ci4.wqmil t 
GbrigwJinilwG wnw2wGgilwCi wu4JwCi ilb6wgilwu[! qmq[!upwg: UJuUJtiun4., 
LtJnpriwgCibLn4. 4.wnbLWUJntptJ ubflgWJtnilwCi wnw2wGgilw(i wu4JmG[!, 4w(lbLtJ t 
qqwLti twttJnt.l ti2bgCibL wqninti oputiriubpp wriinwGbinmil[! ritiqbLWJpu 
2w11cttitGb11tJg , uw4wJCi riw qqwLtinribG CiUJwuinmil t ilriti wu2wuiilwG wCipG : 

'lpqbLwJtiu 2w11cttitub11tig w11uiw6Ltn11 qwqb11ti pmGw4.nr,mpJwu 
ilw4w11riw4ti 4.11W ilb6 wqribgmpJmCi bu qnriomil 4.wnbLPPWJtiu hwilw4w11qti 
pumpwqpb(lQ, nriUJtiutip bCi' LtwnbLWGJmpti ub11gw1uiilwG 6G2mil[!, inL.nrimpJmu[! L. 
Ltin2tiwgmgtitub11ti OWJf1Wltin11w4wJtiG wugpbf1ti twttJbriu m riwuw4.nn11mpJntG[! : 

,bu,L.wpwri. [!GUlflbLnt.l LtwnbLtiPWJpCi UW(lpw4.n11milCibfl[! , 4WflbLti t twUjbU 
wqribL ritJqbLti9 w11inwo4.n11 qwqb(lp pmGw4.nrimpJwu Llrw , ilwuGw4.n11wUJbu uriw 
6tubLtJmpJwCi 4.11w : 

'lpqbLwJtiu 2w11cttitubr,tig w11inw64.n11 qwqbriti pmuw4.nr,mpJwCi pwGw4ti 
Llriw ilb6 wqribgmpJmu mGti tuwnGmririwqnJwgilwG Li wmilwu qnri6Qupwgubriti 
4wqilw4bflUJnLil(l : ,wuuiwin4.w6 t, n11 br,4tugtJ4 (ilr,ri4wtugwJtiu Li uwtuwtugwJpCi) 
ritiqbLUbflQ w11uiwCibuimil bu ilnin 50 % Ujw4wu wqninti oputiriGb11, pwCi 
iltJwtugwGti ritJqbLCib(lQ: 

'lt,qbLWJ!iG 2w11cttitGbritig w11inw64.n11 qwqb(lmil wqninti oputJriCib(lp 
u4.wqbgilwG ilti2ngGbritig ilb4Q hwGritiuwumil t wztuwinw6 qwqbriti 
4.b11w2112wuwnmpJmuQ, tiu4 otubLtimpJmuQ 4w11bLti t ut.twqbgGt.L· 4tJ11wnbLn4. 
2f12WUJU1U1P!ti wztuwuiwGpu mririnri hwinm4 uwr,pw4.npmilubri: UJl'l 
uw11pwLtn11milGbr,[! hw6wtu UJWU1f1wuui4.mil bu ilbrtiltitGbriti uibupn4., nr,nup 
uwhilwGwttJw4mil bG 4.wnbLtiPwJtiG ilrttitti 6nriwpwGnuti wnw4.bLwqmJu 
ilwinmgilwG[! hwilWUJWLnwutuwGnri l'lPllPP u4wuiilwilp uib11w2w11ctti 
W(lWQnLPJnLU(l : 

5. 2. U11inw64.n11 qwqbpp pmGwt.lnr,mpJwu G4.wqbgmil[! W(ltnwMwG 
hwilw4wriqmil ri11wGg tbqnpwgilwG brtwCiw4n4. 

'2CiGw114bLn4. w4.innilnptiLWJtiu uir,wGuUJn(ll!lP Gb11qn116m~JmGpg 
ilpGnLn(lLnWJpu oriti UJW2UlUJWGmpJwu hwrigbr,Q· wGh11wctb2U1 t 4wGq wnGbL GwL. 
wpuiw6Ltnri qwqbrimil pmGw4.n11 CiJmpbriti UJW(lntuw4mpJwu G4.wqbgilwG L.u ilb4 
inbtuGtJ4w4w(i LntMwG· tbqnpwgmgtJtCibpp 4tJ11wnilwCi L111w: lib114wJmilu ilb6 
inwriw6mil bCi Ul!lWQbL 4winwLtiqwinn11wJtiu tbqnpwgmgtJtGb(l(l, n11nGgmil, 
npUjbU 4WU1WLtiqwU1n(1, oquiwqnri6mil bG pwCi4w11ctbp UJLWU1tiGti, UJWLWl'ltimilti Li 
nwritimilti LnW(l(lb(l: UJu U1W(1(1bfl[! hCiw11wLtn11mpJmCi bCi U1WLPLI twUJbu ti2bgCibLnL 
oputiriwt.lb11w4wuqCiilwG nbw4gpwCib11ti tub11qtiw1ti u4uilwG zbil[!: 
,wilw2tuwr,hwJtiCi UJflW4inp4wJmil wJdil LWJCi 4tJ11wnmil bCi qinbL bnw4p 
qnri6nrimpJwu tbqnpwgmgtJtCib(lQ (CO, CxHy, NOx): UJllUJtiuti 
tbqnpwgmgtitubrin4. wnwt.lbLwqmJ(i W(lflJmuw4.binmpJwCi 4w(lbLti t hwuGbL 
4.wnbLWCiJmpti ilwinw4wriwriilwG 4wnw4.w11ilwCi w4.uinilwin hwilw4wriqb11ti 
uw11pw211pwJn4. wztuwuibLtJu, nriG wCiiltJ2wUJbu, tbqnpwgmgi1tti9 pwgp, tifl ilb2 
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ub11wrmul t uwL. pp4wouwit,u m4t,w L. 4wnw4w11uwu tLb4Lnf1nuwit,u 
hwuw4w(1q[1: 

U11u,wo4nri qwqb[lt, uwp11uwu Wflf'lJnLGw4bu,mpJnLUIJ 
1.bqnpwgmgt,iub11mu, QULn pnlnfl pwriwr111t,1.ub11t,, 750°C 2b11uwuu,t,l'.iwuwit,G 
UJWJuwuub11nul , 4wqumu t unu, 90 %: UwljwJu wGhriwctbzu, t GzbL, n11 
1.bqnpwgmgt,iubrit, qnriouw4wG 4t,11wnmu[1 wnG1.4mu t ut, zw11p LnLfl2 
u,btuut,4w4wu ht,uGwhw11gb11t, hbu,: Unw2t,uu· 4wnbLwGJmpb11t, hbu, tuwnG4wo 
hw4bLWUjnLpb(1t, (uwuGw4n(1Wl4bU LnbmriwtprL4WUJW(1t,), Jmrtti L. 
4wmwLt,qwu,n11t, ut,2L. [!Gpwgnri nbwljgt,wJt, hbu,L.wGpn4 mbri.t, t mGbGmu 
11t,ut,w4wu «pmuw4n11mu», L. 4wu,wlt,qwu,n11Gb11[1 zw11pt,g 11mriu bG qwLt,u: UJu 
UJWLnl'.iwnn4, uwuuw4n11wUJbu, qqwLti 1.wi.tintl uwhuwuw1.pw44mu t 
1.bqn11wgmgt,1.Gb11ti 4t,11wnmu[1: b11411n1111· ibqnpwgmgt,1.ubrit, qn11onri.mpJwG 
2b11uwumt,l'.iwGwit,u ut,2wljwJP[I u,wu,wu4mu t 250-950°C uwhuwuGb11mu, 
hbmL.wpwri pwgwnLtmu t «uwn[!» zw11ctti1.tig (qn11ow114uwG nbdt,u L. wJLu) 
w11u,wo4nri. qwqb11t, 1bqn_gwguwG hGwriw4n11mpJmGQ: Pwgt, 1111wuj,g, 
1.bqn_gwgmgt,1.ub11t, wztuwu,wupt, w1111JmGw4bu,mpJnLG[! 4LnflnL4 u4wqmu t 
1.Liwriqw4n114wo 2w11ctti1.ti ([IULn hw11mum t'uwnum11riti) wztuwu,wuQt, 11buu~mu· 
wflLnwMwu hwuw4w11qmu 2b11uwuu,t,l'.iwut, 870°c L. w4bLti pw11011wuwLm 
hbmL.wuJ?mt: b1111n1111· JntflW.QWLiiJnq1 80-100 hwqw11 [ju Ltwq_gt,g hbu,n 
wuh11wdbzu,mpJntu t wnw2wGmu 4b11w4wuqubL 1.bqn_gwgmgt,1.u: '.)n11rinriri· 
j_bqn_pwgmgt,tt, wztuwu,wuQt, ·. 2DflUWJt,u nbdt,U[I PWflOfl l4Whwu2ub(1 t 
ubpljwJwgumu 1111wug t,riwut, L. t'tJg4wu_pt, 2b11uw4wJmumpiwu[1. t,u1Ujbu uwL. 
w4U1nunpt,LnLU LnDl'J.W4WJUWU [lULnflnLPJWU[I : 1t,uqb11n1111· n(1UjbU 4wunu, 
1.bqn_pwgmgt,1.ub11t, 4t,11wnmu[1 wriu,wMwu t'unri.n4w4w2w11b11mu l'.iuzuwu 
pwriopwguwu hbu,L.wu2n4, wnw2wgGmu t zwrictt,1.t, hqnrimpJwu n11nzw4t, 
ljnrimuu, (5-7 mnljnu) : 

Cwui 4w11L.n11 bG uwL. 1bqn_pwgmgt,1.ub11t, 4t,11wnuwu u,uu,buwljwu 
hwJbgw4bmbfl[I, n11nug hwpwpb11w4wu pwrior w11db_p[! L. obnuwri4mpJmuub11mu 
ririwug Litiriwnuwu wuh11wdbzu, tupwuubrit, pwgwljwJntPJntu[I. qqwlti 1.w1.pn4 
w(1qbLW4nLLI bu ubf1f'lf1UWG w2tuwuiwu_pub(1[1 '. 

ub114wimuu wupnri.2 w2tuw11hmu ubo mzwririmpJmu t 11w11ot1.mu 
zw11dtiiub11t, opwn11ut,1. qu,t,1.ubrit, L. 011t, 4wu,wlt,qwmn11wit,u L11w4wnowu 
uwri.9w4npmuub11t, uzw4owu L. 4t,11wnuwu hw11gb11t,u : UJriUJtiut, 
uw11.9w4n11muub11t, 4t,pwnmuu wnwGouwlljbu hpwLnwUJ t w4uinpmuwit,u 
t,umbuut,Lt bflpL.b4mpJmu mubgnri. 11wri.wpubpmu: Sw11pbfl 4wnmgt1.wopub11t, 
uriwn11ut,1. qmt,1.ubfl[l hGw11wL1.n11mpJmu bu uuobnmo G4wqbgGbLm urit, 
W(1U1wubu,muubp[1 60-90 %-n4: 

ub1111L.mu pb114mu t 1.bqn2wgmgt,1.Gb11t, hwuwnnm 11wuw4wriqmu[1: 
Cuu, w2tuwu,wu2t, u4qpmupt,· 
1) 4wmwLt,qwu,n11wit,u (nbw4gt,wJt, ub2 bG (iu,umu L1.uwuw4wri 

U1W(1flbfljl hbu,), 
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2) hbrtmt.iwit,u (w11mwo4nri. qwqbfl[I, wGgubLntl hbri.mljt, ut,2n4, 
UWf?fl4nLO bu): 

Cum PWl'J.Wfl(1WUWUb(1t, _pwuw4t, · 
1) ut,wpwrJ.Wf'lflri (wqrimu t ot,wJu NOx-t, W[lmwubu,moub[lt, LlflW), 
2) bfl4PWl'J.Wf'lf1ri (wqrimu t CO L. CxHy mW[1(1b(1t, 4(1W), 
3) bnwpwrJ.Wf'lfllii (Wqf'lnLU t CO, CxHy L. NOx wubUWU1WflWOi.two 

mW(1(1b(1t, 4(1W): 
Cum wuu,t,l'.iwuubrit, _gwuw4t,· (n11nugmu 4wmw114mu t UWf?flnLU) Lrumu bG 

ub4 L. bpljwuu,t,l'.iwGwit,G: '.)bqnpwgmgt,iGbrit, 4b11w4wuqGnrt L. oput,riwgGnrt 
nbw4gj,wGb11[1 [lupwGmu bu hbLnL.JWL utubuwintl' 

NOx< 
02 

N2 

H20 

CH+CO < 
CO2 

'1t,qbLGbrimu 4t,11wnL1.mu bG ut,wJG o_put,riwgunri. 1.bqnpwgmgt,tGbf1, 
n11nGg w2tuwuiwG2t, uljqpmG_pG WJG t. n11 Wf1U1W64nri qwqb(1[1, wugGbLnLt 
1.bqn2wgmgtiintl, nbw4gt,wit, ub2 bG umumu WJuLnbrt uibriwllwJ4wo pwG4w11dbp 
ubLnWl'J.UD[lt, (UJLWLnt,u, UJWLWf'lt,nLU) uwuGt,4Gb(1t, hbu,' 4b(1W04bLn4 nt pmGwi.tnri 
GJmpb11t, : 

Swflpbp uibuwljt, 1.bqn2wgmgt,1.Gbfl LnbrJ.W4WJ4mu bG 2w11dtitti 
Wf1LnwMwG hwuwljwriqmu L. wJGLnbrt, 4wtu4wo w2tuwu,wG_pt, uljqpmGpt,g 
(4WLnWLt,qwit,G, 2DflUWJt,G, ubtuwGt,4w4wG L. 2flWJt,G), tiriwljwuwgumu bG t,ribGg 
'.pmu4gt,wubf1[1: '1dpwtuu,wpwf1, 1.bqn2wgmgt,tGbflQ ibG 4w11nri Ulljwui.tnri. 
Wfll)JmG2Gbfl[1 mwl, 2wGt, ribn u4wq 1.w1.pn4 t.bGQ oquiwqn11omu 
u,bu,11wtptiL4WUJWfl, 11tip11nulljpnUJwG, rit,p11nubpwu. 2Ln11wGw4pwLtiu. ljbrinut,Gt, L. 
Jmri.t, hwtlbLWCiJmpbfl UjW(1mGw4nri wGh11wctb2ui n11w4t, pbGqt,Gub11: 

~WU1WLt,qwmn(1Gbp[I G4wq Wflf'lJnLGw4bU1 bG ni ut,wJG WJU UjWLnl'.iwnntl, 
np qu,uwG L. Gwtuwo2ut,11wguwu qn(16[1GpwgGbfl[1 [IGpwGmu bG WJf1Uwu tugtig 
f'lnLflU, WJLL. WJU, nri pnlnfl u,buw4t, j_bqn2wgmgt,1.Gb(1[1 2w11ctti1.ti W(1U1WOUWU 
u,w4mnul uuibriomu bG Lriwgmgt,1. qwqw11t,Gwut,4w4wu rit,uw11rimpJmG, nrit, 
hwripwhwrimu[I pwriariwgGnul t LtwnbLti.Pti owtuur:f ut,wdwuwGw4 ubowgubLntl 
2112w4w ut,2w4wJ11ti wrimnu,4wompJmu[1 [25] : 

Pwgt, 1111wGt,g, 4wu,wltiuit,4 1.bqn2wgmgt,iCibfl[I 2wui pwCi4w11dbfl bG, 
ut,wdwuwCiw4 ni bri4wpw4Jwg, _pwCit, nri 4wu,wLt,qwu,n11ubfl[I «pmGw4n114mu» 
bu 11riwGg ut,2n4 wugGnrt pnlnf1 Lnbuw4t, qwqb11n4 L. GJmpb11n4· 4WUJWf1, uGrit,4, 
'.pnu'.pnfl, 2mri. pp4wot,Ci L. WJLG , nrinG_p GUjwuu,nul bCi 4wu,wlt,qwu,n11Gbrit, 
OW11WjntpJWG dwu4bmGb11t, 4f1l'.iWU1UWU[I : 

i-, mw(1pbf1nLPJnLU wrimwuwhuWUJWU bf14flUO[lt,, W(1U1WOtlnrt qwqbrit, 
1.bqn2wgmgt,1.wJt,G hwuw4w11qb[ln4 L. u11n11ut,1. qmtiiGbrin4 4whw4n11i.two 
[IUf'lhWUnL(1 GzwuwljmpJWU w4u,nunpt,LCib(1t, UWUUWJW4WG W(1U1Wf'lf1nLPJnLU ubq 
unu, iii t,11w4wGwg4mu, pbL. U'll,-t, nrinz bfl4f1Gbrimu 4wquw4b111.4t1.wo t pwg 
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hwugbrimu I.. hwugwhnpbpmll 

w4. u,n U1f1WUul4np u,w Jj, G llj, 2ngGbpj, 

Wf1U1Wf1[1nLJ:)JnLG[! : 

w2tuµnnnrt 
l.jWUlLU Lr u,j,4 

owuri 11t,qbLw1t,u 
ibqn.QwgmgtiiGtriti 

Uu,npqbu,Giw hwG.Qbpmll zwhwqnpotlnrt 11t,qbLWJj,G w4.u,nllnpt,LGbpmll 

U1brtwl.jwJ4.mll bG bpl.jm hWf1J:l l.jwll cuwGwol.. nbwl.ju,npGbrintl m qG11wal.. linrtbf1 

mGbgnrt G'TJ'--l-1 ,2 U1j,l4j, LjwmwLt,qwu,npntl lbqn2wgmgt,iubp: UJUUjbu , oritiuwl.j ' 

PbLU!l-540 U (548 U) t,G2GwpwLt,brit, Lj_pw U1bf'lwl.jwJ4.w6 t L'--l'l-241 Ljwll L'l-31 

(Vl-38) U1j,l4j, bpl.jm lbqn.Qwgmgt,l , npnG.Q wztuwu,mll bG 250-500°C 2bpllwJj,G 

[!Uf1Ctf1l.jnLJJ:)mu' WUjWhnlJ.bLnlJ. CO-ti 75-95 % Llw2puwu wuu,j,6wG: CO-j, I.. CxHy 

UWJ:1flUWG Wf1f1JnLGw4.bU1nLJ:)JnLU[! l4Whl4wG4.mu t Llt,Gll.. 20 hwqwp Ljll 4.wq2: 

~bqn2wgmgt,lGbpj, qwqw11tiGwut,Ljwl.jwu 11tiuw11pmJ:)JnLG[! i'1 qbpwqwG-

gnu:l uwhuwGwJj,G J:)nLJLWUlf1bLtiti 65 %-[! : PwgwhWUf!WJtiG tiG2Gwl}WLpbriti 
hwllwp, npnGg zwpdp[GbpG wztuwu,mu bG Lf1P4. pbnG4.w6mp1wup dwt.lwGwl.jti 

utill.. 40 %-ti !WLtinLt, 2GGwri44.wo Ljwnmg4.wo2Gtpn4. !bqn.QwgmgflLGbpmt.l U1brth t 

mGbGmu Oi utiwJG CO-ti , CxHy-'1 I.. WL'1bhh11Gb11'1 02uti11wgmu, WJL 

ibqn2wgmgtiiub11'1 Gb112tiu Llwl.jbpl..mJi,'1 tiu2uwuw211mu Llr,'1g I.. ilJml)wl.jbpl.4 

Guu,4.w6.QGbpt,g: 

'l'1qbLWJ'1G 2wrct'1iGbp'1g WflUlWOtlnrt qwqbp[! urihg UWf!f1GLnL hwuwp 

4'1rwmlmll bG ilw.QpLlwG pwg bri.wGwl.jubp (uwl.jbpbuw1'1G , l4fll42W4WJ'1G , 

Lt,nztiwgtlwG I.. qLtuw11'1J1WJ'1U), '1Gil4bU Gwl.. tLb4u,pwqU1'1iubp : 
rlmuwuu,wumu GbpljwJmuu JnLpwg4.wo t utiwiu lfln2tiwgunri. hbf'\ml.jwJtiG 

qU1'1iGbpn4. ibqn.Qwgmg'1iGbp'1 LpO.Qf1 qwGq4.wow1'1G Wf1U1Wf1flnLpJnLG' '-{bGu,mriti 
qwqwqu,i,lGbp (cKpy66ep) 4wLlUD Gtlwq J:)mGw4.np u,wpwlllbuwl.jj, zwricthiubr,'1 

hwllwp: 
CltiLnwhbLnwqnu,wljwu, LtinriilwpwpwljwG I.. l.jnuuu,pml.ju,npwl.jwG 

uzwljmllubrti qnpo[!Gpwgmt.l bG qu,G4.mt.l 11'1qbLWJ'1G zwr,ctt,lubpntl 

w4.u,nLlnphLUbfl'1 hwuwp hwl.jWJ:lnLUWJj,U hwtlwthfl hwuwljwpqbpt, Ulllbf'lol'iWG 
wztuwmwG.Qubri[!. npnGg wnw2'1G LtimLnLU Gwtuwu,bu4mu t wr,mwotlnrt qwqbriti 

4bpw2112wGwnmp1mG (NOx-ti G4wqmu 30 %-n4.) I.. rwwGg l bqnewgmu (CO-h I.. 
CxHy-ti u4.wqnu:l 50 %-mD LlbLnWf'lWljwG m ljbpwt.ltil.jwl.juiG PLnLintl tirwGGbrih 

tlrw: 
Ulju4.w6 bG wr,u,wotlnf'\ qwqbpmt.l Ljwpop tlwuut,Ljubr,'1 wr,u,wubu,mt.'i[! 

80-90% ti2bgunrt t.'ir,witiu qmj,l Gbp'1 ulflbrtot.lwG hbrnwqnU1wl.jwG 

wztuwmwG.Qubp[!: Upmwuwht.lwGmu wJullltiuti hwuwl.jwpqbpo wr11tu qU1u4.mu bu 

qwGq4.wow1'1G Wf1UlWf1[lnLJ:)JWU ljlntLOLU: Ut,wctwt.lwGwl.j Wf1U1WUWhuWGJWU 

bpl.jpGbpmtl hwpJmp Lltitnnut,g wt.f.bth pbuqt,GwihG 2wricttiiGbr,n4. w2tuwU1nrt 

wt.f.U1nt.lnpt,tubp Ljwhw4.npl(w6 tu wr,rnw6tlnf'\ qwql:ir,t, lbqn12wgt.'iwG o.Qut,11wgGnf'l 

Ulj,Ujj, ljwu hwl.jWf1Wf10 Ljwlljj, pl}L(WOUWJtiG U1L(j,lntl bnpWf'llU'1f1'1i 

lbqnewgmgtiiGbp mGbgnf'\ hwuwl.jwpqbpn1,l: 

f1muwumwumu WJ'1l4hut, hwt.lwl.jwpqbpo (o.Qut,11wgt.lwu u,t,lllh) qu,u4.mu 

bG Lfinpiluwl.jwu zwhwqnriot.lwu lflnLtmu, j,ulj bnpWf'lWf1fl'1i 4wu,wtt,U1t,Lj 

lbqn_gwgnLgj,l Gbr,ntl hwuw4wpqbpQ, wnwGg npnug huwpwt.f.nr Lt Ljwu,wpl:il 
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wJuoritlw Gnr,utpo (UlJL , '--lwGw11w) , ut,wiG twpnpwu,np Lj,npowpl.jmt.'iutrit, 
LflnLLmu : 

1967 I} . bpl..wG bl.jwG LUflU1W6L(nf'l qwqbrit, pmGwtlnflntl}JWu uwl.jwp11wl.j[! 
uwht.'iwGwLtiwltnrt wnw2t,G uu,wG11wpU1ubp[!, t,ul.j ul.juwo 1970 I}. ul.jubgt,u w2npbu 

mumuuwuj,pbL wpu,wo4.nri. qwqbpt, PWf'lWf1f1nLJ:)JntG[! : Pwgt, CO, CxHy 1.. NOx-j,g , 

qnJmpJmG mGbG pwquwl}t,tl UJrtU1nr,wot,u L. ewrtgltbrtwoi,G GJmJ:)bfl, nrnug 

huwrwtlnr it tluwuwqbp6bt !bqn_gwgmgtiiubpml, tiu4 Llmp[! ljwrinrt t unlJutiu4 

zwppt,g hwGbt l bqnEwgnLgt,iGbri[! : lJl}GnLOf1UlnLU WJ'1 UJOLptpt, tunznr 

tuu,wgmuGbp!J 4wrinrt bG .QWf'lgltbrtwJtiG L. UfllllWGnpwJtiG hwllw4wrq'1 
ht,4wu11ml}JmGGb11'1 1..4wu,6wn 11wnGwt [25]: 

ctwuwuwl.jwl.jt,g Gtppt,G wJpuwG 2wrctti t utr,o Gwtuwqotlmll 1.. 
l4WU1flWULn4.mu bG wotuwoGwJt,G 4.wnbtwGJmpu llbl.j 4wJ6n4. pngwl{wnnl'l 

tlwnng11'1 hwuwl.jwpqntl: Pngw4wnl.J.btmg hbu,n wJG WJ[ll{mu t t,GgGwpbr,wpwp , 

nro pbpmu t wotuwout, I.. 211wout, ni Lrh4. oeuti11wgllwuo t.. pmuw4.np 
pwri.w1111wuwubpt, 4wqllwl{nr,tlwu!J, nr,nGg hbU1wqw 4.uwuwqbpouwG GUjwu,w4n4. 
owtuutlmu bu hulfwJwl.jwG wwgmghL llh2ngGtp [25] : 

@muw4.npuwu Gl{wqbguwu UUjwuiwljnl{ 4tirwnl{mll tG hwuu,wu,mu 

hw6wtumpiwup lfwJowqnJwgowu pwquwuuin6wu tLblJu,pnuwit,G hwllw4wpqbp, 

uwl.jWJU '1f1WU.Q mub(i pwquwphtl J:)bflntl}JmGubp' ll1bf'lW4WJUWG PWf1f1nLPJnLU, 
JmpwpwGiJnLfl zwrcttiih hwt.'iwp UjWhwG2l{mll bu hwuwl.jwpqt, npnzwl.jt, 

ttJnlfintumpJmuutr 1.. wubGwqLtuwlJ.nru· rwwup pwl{wl.jwGtiG pwG4wpctb.Q tG u 
4wrnrt tu U1bf'lwl.jwJtlbt llt,wiu bqwl.jh w4.uinunp'1Lutrmu : Lt11Liw1muu u2wt.il{wo t 

WJL hwllw4wpq' «'TJLwqt.'iwqbp», nrh oqumpJwup 011w4.wnbL'1QwtuwnGm11rrn 

pnu4l{mu t untltpt, tlrw wnw2wgnf'\ 4wiotpt, u,wpwljlt, ut,2ngnl{: u1u hwuwl.jwpqo 

huwrwtlnrnLpJmG t ll1WL'1u 2wrdtii'1 wipuwu tugtpmll t,pw4wGwgubL wJrtlwG 

qnrooupwgt, t,upuwl.jwpqw4.npmu : 4wJ6tpt, ewGw4o 1.twtu4.wo t unllt, 

tLb4tnrnriutrti tlrw wnw2wgnl'l Ujnmtughwtubpt, u,wppbpmpJmui,g, npG tir 

hbr,pt,G npnz4mu t unut, tLb4u,r,n11Gbp[! 2fl2Wl4WU1nf'l 4.wnbLwtuwnGmrriti Ljwqon4.: 

~wuwl.jwr,qG wl.jU1t,4.nr,bG uwuGwljgmu t qlwuGbpnLu oupwgnrt 
qnpooupwgGbpt,u, uwuuw4nr,wl4bu LjwJobpt, hw6wtumpJwG w4.U1nllwu, 

4wpqw4.npuwu zunpht,tl lllbri.t, t mubGmo 4wnbLWUJmJ:l'1 Lf1114. I.. wr,wq wJpmu· 

i UjWhwu2btnll hwl.jwqbu,nGwgt,nu L. 4w1..4wp wpu,wublllnfl hw4.bLWLIJnLl}bf1 (npnGg 

LllWU16wnn4. hhuGw4wumu wnw2wumu l:iu ewrtglibf'lwoi,u GJmpl:ip) : '--lwu,wp4.w6 

Lt,np6bpt, W[1f1JOLGpGbpntl WJG tWUjbU wtltLti Pili t. pwG wnwug «'TJLWquwqbp » 

hwt.'iwlfwpqt, ibqnpwgmgt,lubpntl wpu,wotlwo qwqbpt, Lf1WJf1Uwu 11tl4pmll : UJu 

hwuw4wriqu octu,4.wo t llt, zwrie wnwlJ.l:iLnLPJmuubpnt{ L. lfwrtLti t hmuwl, nr, i,
11 

Ljwnmg4wopt, l4W[1qmpJwG, wuhwllbllwlll gwop wpctbpt, t.. hwuwUJj,LllwGt,mpJwu 
zunriht,4, Ljqu,ui, LWJU Ljj,pwnmu: 

4bp2t11u Unu4tlwimu U1bf'lh mGtgwl{ Ljwu,wLt,qwu,npwJtiu 
ibqnQwgmgtJi ubpt, upgnLJp, nro UUJWLnwlf mubp uGmpb[m qwuqtlw6wJt,Ci 

W[1U1Wl'}f1nLPJWG hwuwr Ujj,lllwut, Ljnul.jrbu, hwuwljwpq: «'TJLwqtlwqbp» 
hwuwl.jwpqo umJUUJbu uwuuwl.jgmu tr wm LlpgnLJpt,u [25] : 
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14. 5.2. labpl, UWfl'1Wl.!1Wfl w4.l.Ilnunp'1LGt:.11'1 wnw2wg11w6 pmGwLJ.nrimpJwu 
L, 4.wnt:.L'1QwJj,G tuGwJn'lnLPJWG pGmpwq.[lbfl[( 2w11ctt,tGt:.11t, l, Wfll.IlWUt:il.IlmUGb[lt, 
6G2uwG hwuwljwpq.bpt, qwGwqwG l.IlWppt:.11w4Gt:.11nLJ.: 

YWUjW[lt, UjW[lmGwljmpJnLUQ 4.wnbLWUJnLpmu· 
1-pmJLWl.IlflLJ.mu t wnwGg uwhuwuwLt,wljuwG 
2-pnLJLWl.Ilfl4.nLU t uwhuwGwLt,wlj tWL/lbflnLJ. 
3-t'1 PnLJLWl.Ilfl4.nLU 

5.2 GlJwrmu gnLJg t:.G l.IlflLJ.w6 pGGw114LJ.n11. Gt:.m1t,G WJfluwG 2w11ct'1tGb11nLJ. Li 
Wfll.IlWUbl.IlmliGt:.rit, 6G2uwG hwuwljw11q.t:.11nLJ. pmGwLJ.npmpJwG L, 4.wnt:.LwGJmpt, 
tuGwin11.mpJwG q.Gwhwl.IluwG hwut:.Liwl.IlwljwG L/ln11aw114muGt:.11t, w1111JmGpGt:.11Q . 
nrinGp hWUl.IlWl.IlnLU t:,(j l.IlW[lpt:.11 2w11ctt,lGt:.11t,g Wf1U1W64.n11. q.wqt:.11'1 
pmGwLJ.nflnLPJWU l, 4.wnt:.L'1QwJt,G l'uGwJn'lnLPJWU ut,2u L/lntuqt,2uwG L/lUl.IlflUWG 
wGh11wctt:.2mnLpJmGQ: 

5.2 Gljw11t, 6zq[ll!l4.w6 pwgwLnflnLpJmGQ pt:.114.w6 t 5.2 W11.Jmuwljmu : 
UJuUJt:.u, hwut:.Liwl!lw6 pwqwJt,G LnWflpt:.riwljt, ht:.l!l , Gwtuwtugw2whwJt,G 

w2tuwlilwGpwJt,G q.n116QGpwgt, oq.Lnwq.n116muG mGt, n11n2w4t, wnw4.t:.LmpJmGGt:.11 , 
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Qul!l pmGwLJ.nruwG wuLnt,6wGt, , uwljwJG pt:.11mu t 4.wnt:.LWGJmpt, wnwLJ.t:.Lwq.nLJG 
q.t:.11w6wtuut, : 

U11LnwuwhuwGmu 4.Gwuwljw11 Wfll!lwGt:.l!lmliGt:.rit, Gn11uwGt:.11'1 wGQG11hwl!l 
l'uul!lwguwG ut,2ngn4., q.n116GwljwGmu tiriwljwGwgLJ.mu t pt:.114.w6 
l!lW[1pt:.11w4Gt:.11t,g 4.t:.112'1GQ: UJu 11t:.UJpmu, LJ.wnt:.LWUJmpt, q.t:.11w6wl'uut,g 
hw2n11.4.mu t tumuwl/lt:.L, tt:.qnpwgmgt,tGt:.11'1 lflt:.11.wljwJLiwG ht:il!l 4WUJLJ.w6 
LJ.wnt:.L'1PwJt,G tuGwJn11.mpJwG pw11011wguwG ut,2ngwnmuGt:.11t, Gt:.111111uwG 2Gn11ht,4.: 

U11.Jmuwlj 5.2 

Cwrcthiti '-lwnbtwGJmpt, llw- Cwnct 11h ,rnJ1w1Gt.nn 
'-IGwuwqbroJwG 

IIlwppbrw~Q 1/lw~wpwpllwG r Ne, '-lwnb[wGJn!?Q llt,2ngwnn,uGbr Vh,L 
hwllw~wpqQ '-<'<IIl 

PwqwJt,G '-lwnbLWGJnq,t, 1.8 10 82 tflflLwg4w6 15.04 Gnr11lwG pw-
(EC) GbpgwJL!lnul pbGqt,G 4wrwrnri. hwilwtflr 

K-ietronik 04-98 uhonawnmuGbn 
Swppbpwy '1wnbLwG1n,flfl 1,8 8,5 66 n t tfltilwg4w6 1bl!1Wf\Wfl6 4WL4n4 

UU1-t, GbpgWJL!lnLU pbGqt, G bnpwri.wrirllt 
hwuwr K-jetronik 04 -91 tbqngwgmgfl l 

1bl!lwqn- '-lwnbtwGJmflfl 1,8 8.5 66 n l tfltiLwg4w6 Upl!lw64nq qwqbpt, 
l!lWljwG GbpgWJL!lmu pbGqt,G 4bpw2112wGwnnLflJWG 
IEGR) K-ietronik 04-91 hwuwuwna 

1bl!lwqn- 1,8 8,5 66 nl l flfllwg4w6 Upl!lw64nq qwqbpt, 
l!lWljwG 4WObLWUJnLflfl pbGqt,G 4bpw2r2wGwnmp1wG 

(EGR+OX) GbpgWJL!lnLU 04-91 hwuwljwpq t, 
K-jetranik 

ogut,riw9Gnri. 

JbQnQWQnLQh! 
1bl!lwqn- 1,6 16 40 nl tflti twg4w6 Cbpl!lWJt,G 
l!lwljwG 

Pti'-lU 
pbGqt,G tuwnGn,rriwqnJwgmu 

(DI) 04-91 wGut,2w4wG 

Gt;nQWIL!lUWUO [; unolnu 
1bl!lwqn- 1.6 84 51 nl tflf1Lwg4w6 Lwtuwtugw2whw1t,G 
l!lwljwG ljwppJmpwl!lnp pbGqt,G 4wnngg 

/PCll 04-91 
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U11U1wo4.nri. qwqb[lt, 4.uwuwqb11Mwu u1mu bri.wuwlj[! hwu11t,uwumu t 
1111wug 4.brw2112wuwnmp1mu[! , w1utiuflu' 11rwCig l.J111.Juw4t, uri.mu[! 11bll1'1 qLwCiub 11 
(pWJ1U 4.wnbLrflwJt,u tuwnum1111t, uwuuwpwctuml) : 

Urumuwlj 5,3 

'.:lbqn{lwguwu U1WJ1pbfl hwuwl.Jw11qbrn4. 4whwl{n11L{wo pbuqt,uwitiu 
2wrcttitubrnt.l pbpu uw1111wU1wfl wL{U1nunptJLCib11t, WJ1U1wubU1muubJ1Q 

u 4.wnbLWGJmpt, owtuuQ (26] 

UW[lfl4_WOflt°l '-lwnbLWUJnl- '-luwuwl.Jwn G1mpbpj, wnU1wublllmuubrin , % 
Ulbuwlm pt, owtuuQ, 

CO2 co CxHy % NOx S02 

YWflPJnlflW-
U1n11w1tiu 100 100 100 100 100 100 
(nwaw) 

'-lbrw2112w-
uwnmpJWU 98 ,5 98,5 
hwuwlJwr,q 

114,3 103,7 51,4 98,5 

bnwpwri.w11-
r'1t tbqn- 100 110 46,4 13,3 16 110 
owamcihJ 

Urumuwlj 5.4 

UrU1woL{nri. qwqbr'1 tbqn{lwguwu hwuwl.Jw11qbrnl{ 4whwl{nrl{wo 11'1qbLWJ'1Ci 
WL{U1nU1[1WUUUjnJ1U1WJp[i ut,2ngub[1j, l{Wqj'.lWJt,u W[lUlWubuintuubflp u 

L{wnbLWCiJmpt, owtuut, hwrwpbflwl.Jwu ubomp1muubf1Q (26] 

UW[lfll{WO{lt, Qs,% '-lGwuwuwn u1mpbnt, wnuiwGbuimuGbnn. % 
wGL/wumuQ CO2 co CxHv NOx S02 
'1t,qbLwJt,G 

100 100 (nwaw) 100 100 100 100 

'.:lbanJ'.>wamah5 100 98,1 5,6 90 100 98,1 

UGpw4.wrw11 011wlf,ntumpJmu mGbgnri. 2t,GmpJmGGb11nu~ w2tuwuinri. 
wL{uinunp'1LGb11'1 u Ubj'.lbuwub[lt, ubrfltiG lUJ[lUWG 2w11cttil Gb11t, WflUllUOUWG 
hwuwl.Jw11qmu WJ1lllwo4.nri. qwqb11t, tbqn{lwguwu hwuwr Lj_wri.mg l.Jtirwnl/mu bu 
qwGwqwu bri.wuw4Gb11 u uw11flwl{nrmuub11: U111 bri.wuwl.jubfltig ubl.JQ 
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hwu11tiuwumu t w11uiwMwu hwuwl.Jwrqmu uiwgmgt,}. 011t, wn4w1mp1wup 
w2tuwuiwo qwqb11mu pbrw1rl/w6 u1mpbJ1'1 lbqn{lwgmuQ' 11rwug LflWL/wnuwu 
ut,2ngnl/: Cln110Gw4wGmu wiu bri.wGwl.Jti ti11w4wGwguwG hwuwr l.Jtirwnl/mu bu 
2bruw1t,u nbw4uin11Gbr : 

brl.J11n1111 bri.wGwl.jQ' WfllllwMwG hwuwl.Jwrqmu wruiwol/nri. qwqbr'1 
l.jWUlWLt,qwuinrwJj,Ci LflWL{wnmu[i t, nf]Q hGW[lWL/n[lntpJm[i t U1WL'1LI Oj'.luj,11wgCibL 
pb[lWJflUWG GJmpbflQ u L/brwl.JwGqGbt wqnU1t, Ofluti11GbrQ: 

Ltt,11wnl/mu bG Gwu hbri.ml.Jw1t,u tbqn{lwgmgt,tGbfl , nrnGg qnronri.mpJmCiQ 
ht,uCiwl.jwGmu ht,uGL/WO t pmCiwL/nr PWfl.Wl1J1WUWUb[lQ hbri.ml.Jnlj_ 4LWGbLnL 
hGw11wL{n11mpJwCi 4rw: Uwl.jwJG ubo owti.wL u hbri.ml.JQ hw!Swtuwl.Jt, lf,ntubtm 
wCihr,wctb2U1mpJmCi, tJGJ.Ujbu Gwu gwor wr111mGwL{bU1mp1mG mGbGwtm 
UjWU16wnn4. hbri.ml.Jw1t,G tbqn{lwgmgt,tGbflQ LWJG uiwrwomu }.bG uU1wgbL: 

~bruw1t,G tbqn{lwgmu: @brw1r4.wo Cimpbrt, Ofluti11wgmuQ uibri.t, t 
mCibGmu Gwu unL{n11w4wG 2w11cttitr WJ1U1WMwG hwuwl.Jwrqmu: Uwl.jwJG CO-ti u 
CxHy-t, OflutiriwgmuQ l.JwrbLti t qqwttinrbG mctbri.wgGbt 2bruw1'1G nbw4U1nf1ti 
oqGmpJwup: flbw4U1nJ1'1 :pmGl.jgt,wG l.jwJwGmu t 2'11.Jwgwo qwqbrti u riblllti 
W[lUlWMwG hwuwl.Jwrq LJ1Wgmgt,l Ufl.4_WO 011'1 pplj_woGt, Wj1Wq tuwnGuwCi , 
t,Citlllbu uwu w11U1w6L{nri. qwqbrmu lllwrmGwl.JL{nri. CO-ti u CxHy-t, ubo uwuti 
ofluti11wguwG hwuwr wGhrwctb2ui uiunri.mpJwup pw11or 2bruwuU1t,6wG'1 
UjWhUjwGuw[i ub2: @b[lWJfl4_WO GJmpbJ1'1 LflWLj_WnuwG qnf]OQGpwgQ UbOWUjbU 
UjwJuwGwlj_nr,L{wo t ribU!ti nbwl.juinr uri.4nri. Lf1Wgmg'1t 011'1 flWGw4mp1wup : 
Lw4.wqnLJG wrriimGQGbr bG uuiwg4.mu nbw4uinr,Gbrn4. wGgGnri. oriti u qwqt, 
tuwnGm11riGb11mu 20 % wlj_btgml.jwJtJG 011t, wnl.jWJnLpJwG l1blljflmU : Uri.4nri. oriti 
flWGwl.jmpJmGG wGQGrihwui tt,ntt,ntulj_mu t' l.Jwtul{wo 2wrctrtr w2tuwU1wGflp 
nbctt,ut,g : Cw11ctrt r hWflnLUUl [1.JwnGmr11nL/ w2tuwlllWUflWJpG nbctt,umu uri.L{nri. oriti 
flWGwl.JQ ubowGmu t. t,ul.j Wll.flWU1 tuwnGmr11ti 11blljflmu' LtinflrwGmu: CGpwgnri. 
nbw4gt,w1t, U1unri.mp1mGQ UJWJuwGw4n114.wo t nbw4U1nflti ow4.wtnl{, nrflwG WJG 
ubo t , wJCif>wG wrri1mGwL{bU1 t oGpwGmu Ofluti11wguwG qnroQGpwgQ: 

~b11uw1t,G nbw4U1nf1Gbrt, 2whwqnrMwG lf,nJlOQ u LWPnrwU1nf1 
tt,n11owr4muGbrQ gmJg bG uiwLtiu , nr 11rwGgn4. 4whw4.nrl{wo w4.uinunpt,LGbr'1 
w2tuwU1wo qwqb11mu CO-G tr qb11wqwGgmu 0,5 %-Q, t,ul.j CxHy-Q' 50-80 o'llU: 
Uwl.jwJG wruiwolj_nri. qwqbrt, u 011ti nl Ltiwrctbfl tuwnGuwG hbU1uWGflml CO-t, u 
CxHy-t, 100 %-wGng Ofluti11wguwG hwuGbt hGwrwti.n11 l t : 

~bflUWJt,G nbw4U1nf1Gb11G wwti b[i QGl.jGmu OWnWJnLPJWG brl.Jwr 
ctwuljbuinl{ u 11rwCig wrri1mGw4.bU1mpJmCiG wL/uinunprL'1 L{wqf>p ubowguwGo 
qmqQGpwg tP G4.wqmu : ~bruwit,G lbqnf>wguwG uu ubl.j l.Jwrunr wrctwGtifl' 
2bruw1t,Ci nbw4uinJ1Q 11JnLJ1QG4WL tt tpt,twg4.wo pbGqtJGt, wirmut,g wnw2wgw6 
qwqtrti Gl.jwuiuwup: 

UrU1w64nri. qwqbrt, pmGw4.nrmp1wG G4.wqbguwG wJu bri.wGwl.Jti 
ht,uGwl.jwG pb11mp1mGGbrt, 2wrflG bG riwu4.mu nbw4U1nrt, UJWU1f1wuU1uwG hwuwr 
wGhrwctb2U1 hwU1m4 hrwrit,uwgl.jmG GJmpbrti 4t,11wnmuQ, 2wrcttitr hqnrmpJwG 
nrn2w4t, 4n11muU1Q (8-10 %-n4.), wrU1wo4.nri. qwqb[lt, 11t,uwrirmp1wCi ubowguwG 
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hbml.iwugnt.l t.lwnbLWLIJmpj, mbuw4wrwr owtuuti Llb6wgmtl[1 tlj,Ci!l.i 16 %-j, 
lwlj,mi: 

9.br,LlwJj,u nbw4mnrj, ll1brtW4WJmuQ pwt.lw4wu [1Uf1Wflow4 u,brt t 
UJwhwu2mtl zwrcrti!wJj,u hwLmJ.wowtugmu, gwuj, nr wJu qbLnbrtLJ.mtl t 2wrcr'1!'1 
cawuutrti <Htu'14'1 4nrwj,G: 

liWlllWLj,qwlllnrwJtiCi !bqngwgmu: YWUlWLtiqwu,nrwJj,(i !bqnpwguwCi 
tmf}JmCiCi wJCi t. nr 4WlllWL'1qwLnnrj, wnljwJmpJwup Wfllllw6t.lnrt qwqbr'1 
pmGwLJ.nr pwri.w11rwLlwubpj, Llj,2li 4wLl wLl.bLgml.jwJt,Ci f)p4w6Cij, hbu, 
ttintuwq11bgmp1mu1J wrwqwgumu t CO-j, I., CxHy-j, opuj,11wgtlwu nbwlrnj,wCi ' 
Llj,Ci!li CO2-ti 1., NOx-ti 4.brw4wCiqGmu[1· N-j, : 

LiwmwLtiqwJj,Ci nbwlrnj,wutrti wnwGouwhwm4mpJmCiu wJCi t, nr 
4wmwltiqwlllnf1Cibfl(I j_bG ulllGmu LJ.tr2Gw4wCi CiJmptrti 4wquj, 1.H;2 1., 

u,buw4wGnrtG 4wrn11 bG wztuwu,bt pwi.tw4wu tr4wr: 
Ut'ibGwUJtimwCij, 4wlllwLtiqwlllnrGbr bCi hwG11t,uwCimu wqutit.l ubmwriutrti 

(nw11j,mu, UJWLWflj,mu, UJLWLnj,Ci, nmmbCij,mLl) hj,t'ipj, t.Jrw UJWLnflWULnt.lw6ubrQ 1., 

uj, pwGj, ubLnwrtGbr,t, (UJrtj,Go, gpnu, Gti4bL) ogut,11Gbf1[1: 

Uqutit.l ubu,wriutrti hj,Llgj, t.Jrw UJWU1f1WuLI1Ljwo 4wLnwL'1qwLnnrubr[1 
qnrouwljwumu wt.JbLt, LWJCi UlWflWOmu mubG I.,, opuj,11wgun11ubrt, hbu, 
hwutuwu,wo, pumpwqrLJ.nLu tu wr11JmuwLJ.bu, wztuwLnwupj, u4uuwu gwor 
2trtlwuU1t,6wunt.j, pwLJ.w4wCi pwror 2truw4wJm(mLpJwt'ip I., b114wrw4bgmp1wup: 
'lrwug ht,uuwljwu ptrmpJmG(I hwu11tiuwCinLLl t pwror wr,crbp[l: UJUUJbu, UUli-mu 
4WLnWLt,qwlllnpw1tiG 1_bqngwgmgt,1_ubrti UjWlllflWUlilOWG hwtlwr mwrbl.JwCi 
owtuuLJ.mu t unm 40 m UJtwrnj,u [20): 

4bf12PU LnWflpCibr,t,G pwt.jwljwutiG LWJU LI1Wf1WOnul bG urnwgbt OflUpflLUJj,(i 
4wLnwL'1qwrnnrutrQ. nrnGg Ljwquj, ub2 bG LlLnumu wqGj,4 utrnwrtutrti nj_ ubo 
hwt.lbLmuGbr (Llj,Gj_li 0, 1 %) : LiJll LjWlllWLj,qwmnrGtr[l, QUL/1 Wl.jLnj,LJ.mpJWU I., 

br,l.Jwrw4bgmpJwu, uj,2wu4JWL 11'1rE bu qrwt.Jmu oput,11wJj,u 1., wquj,t.l 
ubrnw11ubpt, ht,t'ipt, 4flW UjWlllf1WUll14_WO 4WU1WLtiqwU1nf1Gbrt, Llt,21.i: 

Liwmwtj,qwrnnrwJj,u !bqnpwgmgj,!Gbfl[l Ljwqut.J.w6 bu j_bqnfl qwqj, 
WnpbflUWU I., llnLflU pbf1UWU UWf1QW4nrmLlubpt,g, t,rwGpg I., flflW Lll:i2 ubf14"1Wlj4w6 
nbw4u,nrtig. nr,u,bri QCipwGnul bu lbqnpwguwu nbwl.Jgj,wutrr:r 

rlbwljurnr[l wztuwuinu.l t 2Wlil OWUfl UjWJUWGCil:irnul. Wf1U1Wflj,G 
t'i'12wt.lwmti 2truwuLnj,6wut, hbm hwubuwmwo, 2trtlwurnt,6wG[1 nbwljLnnrmu 
ttinttintuLJ.mu t t'ij,uj_li 700°C, j,ulj zwrcrrir ljwrqwt.jnrnuHitrt, tuwGqwr,muGbrt, 
11tuiflmu huwrwt.Jnr t uru!Li 1 ooo

0c «UJ'14'1» umbrt6mu: Sbrt'1 bu mGbumu Ciwl.i 
qwqbrti wru,whnut'iwG wrwqmpJmGGbr,t, pw4w4wu Llb6 LnWmwGmLlGbr : Pwgj, 
u24w6ubrj,g, nbwl.Jgj,wGtru [lupwumu bu wqrbuj,t.j uj,2wi.J.wJf1mu, hwowtuwlJj, 
ubtuwGj,4wljwu hwr,Lj_w6Gtrti I., pppnngGbpj, 1.4w1uwGGtrmLl: UJu pnLnr[l 
UJWJLlwuwLJ.nrmu t pwrorwgLJ.wo UJWhwu2GtrQ 4wmwttiqwLnnrti 1., 11rwup 1.Jrn11 
u,wrrtrti G4wmuwup: 

UubCiwtwJG rnwrwomu bG urnwgbt ljrnrt u,wrrtrti tr4m u,buwl.jubr[l· 
hwrnj,4w4nrt.lw6 1., t'ij,wonLJL: 1wLI1j,ljwt.JnrLJ.w6 lJrnrtGbrG t,rbugj,g Gbrl.JwJwgGmu 
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bu qu11woi., Ljwu ubrtwuwljbr,Uj LnWflflbfl, npn(ig uwl.jbpl.inLJpubpt,G pulj_w6 bG 
wquj,Lj ubrnwrtGbp (UJLWmj,G l.jwu nw11j,mu): 

1wtnj,LjGbrj, j_wtj'lbfl[! lJ\Wll1WGLjnLu bG 2-5 utl uwhuwGGbpmu. [!LIil nrmu, 
nrpwu ttinflfl bu hwLnj,ljj, lwttibf'l[l, wJCiflwu wr11JmGw4bu, t [lupwumu 
lbqnpwguwu qnr6[1Cipwg(l, pwJg w111 11bUJpmu w6mu t qwqtrti wGgt'iwG 
11tiuw1111mp1mG[1: 

Urrnw6LJ.nrt qwqbr'1 1_bqnf)wguwG ht,LluwljwG 1104.wrmpJmu[! 
hwG11j,uwGmu bu pbrwm4.w6 GJmpbr,j, 1., wqnLnj, opuj,11Gbpj, wnw2wgt'iwu 
LnWflpbfl pumpwqpbfl[l, hbrni.,wpWfl (iwl, llflWUQ 1_bqnf)WQOWU ll1Wflpbfl 
qnro(lupwgubr,[1: 

Pntnr b[lbfl wrimmnnri G1mpbr'1 (CO, CxHy, NOx) pWJ"\WflflnLPJnLUUbfl'1 
GLj_wqbguwu hwuwr 4'1rwnlj_mu bu tr4tugwJj,D lbqnf)wgmgj,j_Gbp: Unw2j,G tugmu 
NOx-Q t.J.brwljwGqu4mu t uj,Cij_li wqmn, tr1.tr1nr11 tugmu Lrwgmgj,j_ Gbrurtt.lw6 011'1 
wnljWJnLf}JWUP CO-G I., CxHy-[1 opuj,11wgt.J.mu b(i uj,Gj_li CO2: 

Unrnwt.J.nrw1.4bu mwu(I u,wr,j, wnw2 Ll2w1.Jt.Jbt t t'it, ul.jqpmufl. [lUUl nrti. CO
j,, CxHy-j, 1., NOx-j, hbnwgmu[! rntriti t mCibGmu uj,wcrwuwGwlj uj,liunLJCi 
nbwlju,nrmtl : UwljwJCi [lUUl brbp pwriw11rwuwubr'1 uwpr,LlwG PWflOfl WULnj,6w(ij, 
hwuGbtm hwuwr wGhr,wctb2m t. npUJbuqt, 11bUJ'1 cawCiGbp[l tlwu,mgt.J.nri 
Ljwnbt'1EWJj,Ci tuwnGmr11Q zwpdj,j_j, w2tuwu,wGpw1j,G hGwrwLJ.nr pnlnfl 
nbctj,uGbr,j, hwtlwr UJwhLj_j, wru,wljwr,q ub11 uwhuwGGbrmu: 1wljwnw4 11bUJpnu.l 
wr,u,w64.n11 qwqbr,mtl wnw2wgw6 PWflWllflnLJ:!JnLCi[! 4UJwrmuwl.jt, l.jw Ll 
pbpwJf1t.lw6 CiJmpbfl, ljwu NOx: 

c:twuwGwljwljj,g 1.jwrp1mrwmnf1[1 1.r WUJwhnt.jmu t.J.wnbLwGJmpt, wm1.4t,ut, 
6zqrj,Ln 11nqw4.nrmtl, hbrnliwpwp uj,wtugwu l.jwLnwLtiqwLnnflwJj,Ci 
j_bqnpwgmgpj_mJ. 4whwt.jnp4.w6 wt.jLnnunpj,LmLl mbri.w1.Jw14.mu t hwmml.j mLJ.Nr 
oqCimpJwup wrmw6LJ..nrt qwqbrmu pJ:ilJ.w6Gj, UJwrmuwljmJ:)JntG[l nrnzn11 i., 
4wnbLrPwtuwnCimr11'1 Ljwqu[l 1.jwr,qwt.J.nrn11 hbLnwrJ.wro l.jwUJ mGbgn11 
hwuwljwrq: 

:bmu4gj,nGwl wnmunt.J. m4.j,1_[! ljwUJLjwo t zwrcr'1t'1G 4wnbLwG1mpt, 
uwLnwl.jwr,wrmu[l l.jwnwt.lwrn11 tLb4LnrnGwJt,Ci uwrpj, ut,2ngnt.j l, 

4wnbL'1PwtuwnGm1111'11.Jwquj, 2b11mdGbr,t, 11bUJpmu (nr[! qpwGgt.jmu t wrmwot.J.n11 
qwqbrnul pp4w6Gj, tummpiwG tJ1nttintumpJmGGbpj, wr111muf)n4) wq11wGzwG t 
U1Wtj,u tLblJmrnCiwJj,Ci ljwnw4wpuwCi hwuwl.jwr,qj,G: '-1.br2'1Ciu wL4whnt.J.mo t 
4wnbL'1PwtuwnCimr11'1 GUJwumwLJ..nr pw11w11rmJ:1JWG ([lULn i_bqnpwguwCi) 
t.lbrwl.jwGqCimu(I : Ur,i.nw64n11 qwqbr,j, j_bqnpwguwG wJu hwuwl.jwr,q[! 
hwG11j,uwGmu t wubGwhbnwCil.jwrwJj,G[!, pbi., mGj, 2wrn pwr,11 l.jwnmgt.lw6p I., 

zwhwqnrouw(i 2Wll1 11crt.J.wr LljWJUWCiGbr,: 
'-lwmwtt,qwLnnflWJj,Ci 1_bqnf)wgmgj,i_Gbrnt.l hwuwlJwrqj, 4j,pwnmu[1 

11j,qbLWJj,G zwrcrtJj_Cibrmu hCiwpw4nr,mp1mG t mwLtiu utiwJG Gt.lwqbgGbL 
pbflWJfl4WO UJnLpbr,j, PWrtWl1[1nLf}JnLCi[1 : UJU hwGqwuWGfl[l UjWJuwCiw4nplj_w6 t 
11'1qbLGbr,j,g wrmwoLJ..nri qwqtrmu ppt.J.w6Gj, pwror UJWrmuwl.jmpJwup: Pwgj, 
11rwGt,g, wGhrwcrt2m t wrmw64n11 qwqbr,j, uwurw4rl.Jtim uwfJrmu ur,j,g, npQ, 
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6w64bLnLl ljwU1WLtiqw1.11n11ti Liwljb11umwo. qqwLtinpbu ti2bgumli t upw 
w1111JnLuw4.bLnnLpJnLuQ : 

YWU1WLtiqw1.11npwJtiu lbqn.QwgmLiQ pwl{wljwu wp11Jmuw4.bu, bri.wuwlj t 
wp1.11w6L{nri. qwqbpp pmuw4.n11mpJuJu u4.wqbgliwu hwliwr: ubrilJwJmLiu Li2wlj4w6 
flf'lWUQ LWLJ.wqnl)U Ulbuwljub['lQ WLL1Whn4.mli bu Wf'lU1UJ64.n11 qwqbritig CO-ti 
hbnwgmLiQ 96 %-n4., CxHy-o' 97 %-nlj_, NOx-Q 90 %-nlj_: 

U11U1w6LJ.n11 qwqbrti ljwU1wttiqwU1n11witiu lbqn2wgmgtilub11ti 
uljqpmu.QWJtiu utubliwu pb114.w6 t 5,3 ulJwrimLi, n['lUlbl'\ wriu,w6Lj_nri. qwqbf'lQ 
wugumu bu ljwU1wLtiqwU1n11ti 2briu,n4: qnJmpJmu mubu WJLILL1l1Utl 
lbqn.Qwgmgtilubrti pwqliwqwu 4wnmg4.w6.QwJt,G u,w11wU1buw4ub11: 

. -~ 

... , : : . I -,· ~-- ~;1· - .. ·,_ ,.... . .... ·. . . . -
-.... .. ' * ,., - - , • • ~.. -

· .. ..... · 

1.,4. 5.3. YWlllWLtiqwumriwJtiu lbqn.Qwgmgtilubriti u4qpmu.QwJtiu utubLiwG 
,bri.mlJwJt,G lbqn.Qwgmli: ,bl'lm4wJtiu lbqn.Qwgmgplubriti w2tuwu,wG.Qti 

u4qpmGQQ hj,LiG4.w6 t WflU1W6L{n11 qwqbp(l hwLiWL4WU1WUtuwu PWll.Wl'lflnLPJWLip 
hbri.m4t, Liti2nLJ. pwg pnri.GbLm ctwliwuwlj pmuw4n11 pwri.w1111ti[ubpj, U1WflWLmMwu 
4wli 2tiut,wljwG 4wlLILiwG L4f1ngbuti LJ.rw: 

,bri.m4wJj,u [bqn.Qwgmgplubrti 4wnmg4w6.QQ L. w2tuwmwG.Qt, ulJqpmG.QQ 
.QuGwri4bG.Q 5.4 GlJwrimLi pb11Llw6 utubuwJti 011tiuwlJn4: 

ulJ . 5.4. uSct-2 hb11.mlJwJtiu [bqn.Qwgmgti[ubrit, utubLiwG: 
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1-wriu,wMwu tunri.mJ.wlJ , 2-mw11wpn11.Liwu 6nrw4, 3-triwgmgtil pwf>, 4-
LQliwu pljwGg2, 5-qLlltiL 6-UbUlWl'\WlJwG LllW2bfl, 7-w2tuwu,wG2wJtiG µwQ, 8-
4nLb4um11. 9-11wu,wp4uwG wGg2ti tugwG, 1 O-wu2rLllbU1Gbr : 

Uf1U1w64nri. qwqb11u wrtnwMwG tunl'l.ml.wlJt,g (1) wugGmu bG 11bL4t, 
4nLb4Lllnf1 (8) L. urw i.lrw Wf1L{w6 wGgQnLj_ liU1GmLi [bqn2wgGn11 hbri.m4ti Lib2, 
nru,bri. 4WU1Wf14nLLi t qwqti UWQf1nLU pmuw4n11 PWl'J.Wl'lf1WUWUbf1tig : UJGmhbu,l,, 
qwqbpQ Pflli4btnwgl\_w6 Libmw11.w4wG LllW2bf\Gbf1pg L4WLllflWuu,4.w6 qtnn11 zbpu,t, 
Liti2nLl wugGmu bG flbl.4'1 qLllp[ (5), nf1LllbrJ.pg, tunGwl{wqr4LlbLnLl, 11m11u bu qwLtiu 
upunLn111.11 : Lm6mJplJ w2tuwu,wu2wJtiG pw2 (7) t L9Llmu LflWgmgp[ pw2tig (3) : 

qnJmpJmu mGbG hbri.mlJwJt,G lbqn.Qwgmgplubriti ll1Wfl!!bfl utubLiwGbfl , 
uwljwJG pnLnrti wzt,Jwu,wu.Qti uljqpmGQQ hwLiwL4wU1wut,JwGmLi t L[brQ 
G4wrwq114w6t,G: nrLllbu w2tuwu,wG.QWJ\lG hbri.m4Gbf1, WJfl [bqn2wgmg\llub11mli 
oqmwqn1164mli bu 2m11Q L. u,wrpbr GJmpbrti 211wJtiG tm6nLJpGbr: 

,bri.mlJwJtiG lbqn2wgmgtilubrti zGnrhtiL[ wriu,w6L{nri. qwqbpmu ul{wqmli 
bG wqnmti OQUp(lGbf'lQ (upuj_l.,. 30 %), WLflbhpflUbf'lQ (Litiu[L. 50 %), hnu,t, 
pGu,bGupqmpJnLUQ, Lintf1Q (60-80 %) L. pbGq(w)L4pf1buQ: 

~bqnpwgLiwG ljnupj,uwgl{w6 hwuwlJwrqbr: Cwrcttilubrti wzt,JwLnw6 
qwqbrimu L4Wf1mGwlJ4.nri. hpLiGw4wu pmuwl[nfl uJmpbrti (CO, CxHy, NOx) 
wnw2wguwG L, lbqnQwgLiwG Libt,Jwupqliubrti U1Wf1Pbf1nLPJnLUQ hwl'.iwtu 
hwuqbgGmu t wJG pwGtiG, nr zwrcttiiti 4wnmgl{w6.Qt, L, w2tuwu,wGQw1tiG 
qnr6oupwgGbflti L[pw ubrqnr6mpJmu[! , tiu[L4bu uwL. [bqnQwguwG nrn2w4t, 
hwLiwlJwrqbrti 4tirwnmLiQ wnw2 bu pbrmli LiblJ ljwli uti 2wGti pmGwl{nri 
pwri.w1111ti[Gbpti tuLnmpJmuGbrti GL[wqmu, tiu4 LiJmuGb11ti· wL[bLwgmu: ,bLnL.wµwp, 
pnLnri hpuGwlJwu pmuwLl.nr pwflWllflP[Gbrti pmGwl{nrmpJwG tw4wu GL{wqbguwG 
hwliwr CiLL1WU1wlJwhw11Liwp t 4tirwnbL Llbf1Q Quuwr4L{w6 bri.wGwlJubrti 1.11wrpbfl 
lJnLippGwgt,wGbr: liLiwG flbL4.QmLi 4wrnri. bu hwuwmb11Lll:it liGlL4bu 2wrcttilli 
4wnmg4w62ti h wztuwU1wG.QwJtiu qnf16[!Gpwgti L{rw Gbrqnr6nl'l. 
uwpQw4.nrmLiGbf1u, wJGL4bu tL 2wrctti[ti Wf1LllwMwu hwLiwlJwrqmLi LllbrJ.wlJwJLtnri. 
LllWf1pbf1 U1buwlJti [bqnQwgmgti[Gbf1[! : Ywtul{w6 wl{Lllnunpt,Lti Gzwuwljmlit,g 
nrnzLtnri. 4nG4flbLll LL1Whwu2Gbppg' ljnuppuwgL[w6 hwuwlJwrqt, ub2 lJwrnri. bG 
umGbt Lllwrpl:ir uwrQwqnrmuGbp: Upu,wMwG hwliw4wrqmli wr1.11w6L[n11 
qwqbrti [bqnQwgLiwG pl{wr4L[w6 l:i11wGwlJubro u,wrpbrl{mli bG ljwnmgl{w6Qti 
PWflflnLpJwup L, pwf16fl wrctbQml: ,bu,L.wpwfl, W\1l!1W6L{nri. qwqbrti 
pmuw4.nrmpJwG uqwqbguwG CiL4wU1wljn4 uUC-ti L[rw L\1Wgmgtil 
ULU\1QWL[nrmLiGbrti Ulbri.wlJwJnlllQ Ujbl!l.Q t ljWU1UJf1bL 6LUJf1Whbri. 
wGhrwctbzUlntpJmGtig llflfl4.WO L. uj,UJJU WJG flbUjQnLU, bflp Wf1U1W64n11 qwqbrti 
pw4wrwr pwri.w11rmpJmG w1..4whmlbLm hwuwr u1..4wn4w6 bG uUC-ti 
4wnmgLj_w6QwJtiu Lrwu2wlJLiwG L, lJwrqwtlnrLiwG bri.wuwlJGbrnLJ. QG6bm-J.w6 pnLn11 
hGwpw4.nrmpJmGGbfl[! (20, 26]: 
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5.3. Ur,u,w64nri qwqbr,t, pmCiw4nr,mpJwCi Ci4wqbgmu1J lJUG-t, uCiuwG 
Lt 4wnng12t, hwuw4wr,qbr,t, 4wmwribLwqnr,6uwG ut,2ngn4 

£1wCit, nr, ljw[1pJnt[1WU1n[lwJt,Ci lJUG-t, 4wnng_pt, hwuw4wr,qG 
t,r,w4wCiwgGmu t tuwnumri11h wJriuwCi ni CilJ.1wuu,w4nr, nbctt,u, nr,Ci mrib4g4mu t 
wr,u,w64nri qwqbr,mu pb[1wJ[14w6 CiJmpbr,t, _pwuwljt, pwpor,wguwup, 4t,r,wn4mu 
b[i 4wnng12t, hwuw4wr,qt, wztuwu,wGQt, pwribLw4uwG u,wr,pb[l briwGwljCibr,: 
Unw2t,O briwuw41J· ni 4nCiu,w4u,wJt,Ci tLblJu,r,nCiwJt,Ci 4wnng_pt, hwuw4wr,qt, 
LitiriwnmuG t. nr,G WlJ.1Whn4mu t 4wnng12r unubr,t, 4[1W w4bLh hqnri Lh9f1WpwLt,nLU 
Lt wrnt, t rJCiljCimu w2tuwu,wG12t, ubo LjwJmCimpiwup : UJu hwuw4wr,q1J wwg4mu t 
uj,4r,n-l:=\U-n4, nr,(J. 4wtu4w6 zwr,ctt,it, ptm04w6mpJmCit,g Lt w4u,nunphlh 
zwr,ctuwCi wr,wqmpJmCit,g, w4u,nuwu, ljb[1lJ.1n4 Lt,nLt,ntumu t 4wnng_pt, 
wnw2wuguwu wuLumurJ· ut,wctwuwuw4 pwritLW4bLn4 4wnbLwGJmpt, owtuurJ Lt 
wr,u,w64nri qwqbr,t, pwriw11r,wljwqu1J: br,4r,nri11 briwGwl.Jcf GwtuwtugwJt,G Ljwu 
2whwJt,G 4wnng12G t, nr,t, Lt,n_p[l Gwtuwtugmu hwr,muu, 4wnbtt,ewtuwnGmri11D 
pngw4wn4mu t tLb4U1[1w4wG LjwJ6n4, t,ulj wnw2wgw6 hqn[l pngw2whG wjr,mu t 
qLWGmu qu,G4nri 4wnbtt,QWJt,G wt1bth Wf"lQWUl tuwnGmr,11t, ht,uGw4wG UWU[!. 
WlJ.1Whn4btn4 WJ[lUWU LhWLjWUlW[l pw[1bLW4nLU: 

UmlJ.1hut, zwrictt,iutr,mu Lt,neriwumu bu pnLnri u,buwljj, pmGw4nr, CiJmpbr,t, 
wr,u,wubu,muutrir!' uj,wctwuwuwlj WlJ.1whn4btnL1 ut,Gj_l.t 10 % 4wnbLWGJmpj, 
tuuwJnrimpJntCi: 

'-l.wnbLWUJmpt, UWU1W4W[1W[1UWU qn[lOQGpwgCibr,j, LjWUlW[lbtwqnr,MwG(J 
ljw[lbtr t hwuGbt uj, ZWflQ hGw[l_pGb[lp ut,2ngn4: 

Unw2tiu1J· LjwppJnt[lWLnn[lp uzw4muo, nr,Q hGwr,w4npmpJmG t u,wtru 
lJ.1WU1f1WuU1bt zwrcttiir gwG4wgw6 wztuwu,wGewJt,G nbctj,uj,G 
hwUWlJ.1WU1WUtuwunri wGhpwctbzu, PWf"lWfl[lntf}JWUp pwG4nrw4w(i tuwnGmr11: 
brl.irn1111· GbrwMwG 41w4wuw1t,O ubtuwuj,quj, Lt,nLtintumpJmGD, nro 4wlJ.1whn4i, 
4wnbtwGJntpt, w4btj, LW4 41nzj,wgmu Lt 4wnbLj,QwtuwnGntfl'1P tuwnGuw(i 
pwpbtw4mu· qLwGGtr uu,Gbtm lJ.1Wht,G: bp11n1111· 4wnbLwG1mpj, wGut,2w4wCi 
GbpgwJu,nu.'i 11bU1h GbpwouwG tunrin4w4wzwr 4wu qLwGGbr,: UJu 11bU12mu 
4wprtCibpt, u,buen4 4wnbLWGJmpt, 4mu,w4muGb[l GbrwMwG tunrin4w4wzwpj, 
lJ.1WU1b[lj,Ci j_bCi Ci4wu,4nLLi : UGur2w4wCi CibpgwJmuwG hwuw4wpqG wnwGoGwlJ.1bu 
W[lflJnLCiw4bu, t, zwrctpj_p wztuwUlWUQWJj,Ci nbctj,uubrj,g 4wtu4w6, 4wntLr2h 
j_Wlp(! w4u,nt.'iwu, 11nqw4npnri tLbl.Ju,pnGwJt,G 4wnw4wpt.'iwG hbu, qmqw4gt.'iwG 
11bU1Qntli : UlJ.1wgmg4w6 t, nr, wJu ribU1enu.'i WU1Whn44nu.'i t nj_ uj,wJG qwqbpt, 
pmGw4npmpJwG G4wqbgmuQ Lt 4wnbLWLIJntpt, u,[iu,bunu.'iQ, WJL 2Wfldpj_t, 
hqnpntpJWU PWflOflWQnLUIJ 10-20 %-j, j_W4ln4 (28): 

r riblJ.1 , Mercedes E4 MATIC w4u,nt.'inpj,LGbpmu u,triw4wJ4w6 bG 2,8 Lt 3,2 
lPUlfl qtwGGbrr 6w4wtn4 Lt hWUWlJ.1WU1WUtuwGwpwp 204 Lt 224 oj,wmct 
hqnpmpJwup 4bg qLwGwGng V-wol.t GbflQpG WJ[lLiwG zwpdt,j_Gbp : Ub4 qtwCimu 
br4nL unuj, Lt trt.P 41w4wGj, wnljwJmpJmGD hGwr,w4nrmpJntG t u,4bL 
pw[lbLW4btm 4wnbLWUJnLpj, WJpuwG qnr,6(JGpwg(J Lt r2bgGbLnL 4Gwuw4w[1 
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r,imptrt, WflUlWUbUlntU(!, npnG_p 50 %-n4 .Phi bG , QWG pntJLWUlf14nLU t E3K OOH-
11 lJ.1WhwG2Gbpn4 (Euro 2): Ubpub11but, w4umunpj,Lwzt,Gwpwf1Ubf1D hw4wu,mu bG, 
np 4wpn11 bu w4u,nunpt,LGbr, lJ.1WU1flWUU1bL WlJ.1wqw Gnpubpt,G (Euro 3 Lt Euro 4) 
hwUWlJ.1WU1wutuwG , 4wnbtwGJmpt, owtuuQ G4wqbgGbLn4 13 %-n4, j,ulj 
zwhwqnMuwCi owtuubrD 120 hwqwp Liu 4wq_pj, ritLI.1.Qmu 29 %-n4 (29]: 

5.4. =\bnwG4wpwJj,G u,pwGu~npu,wJj,G zwrctriGbpj, 4t,pwnmuo 

'lt,qbLWJt,G lJUG : Unu, WU1wqwJmu t.'itungwJj,G lJUC-bpQ 4t.'i(iw(j np~bu 
w4u,nt.'inpt,LWJt,Ci zwrctt,iGbpt, ht,t.'iGwljwG LnhlJ.1, QUfl npmt.'i, t.'ib6 qwpqwgmt.'i ~bu,g 
t uu,wGwG 11t,qbLWJt,G lJUG-bpQ: 

, 'lt,qbLWJt,G lJUC-bp[! u4UbL bG LWJU Litirwnmu UUlWUWL bp4pnr11 
hwuw2tuwphw1t,G U1WU1bpwql.'it,g hbu,n· ub6 pbnGwUlwpnrimpJwG 
wl,lu,nunpj,LG~pmu: Uw4WJU 4bp2t,G UlWflpGbrj,G rirqbLWJj,(i zwpdpj_Gbpj, WJUU1PUP 
wnw4bLnLPJntGGbp , '1CiiU1'1Ut,Q b(i 4wnbLWUJmpj, 30-35 % gwop UlbUW4Wf1Wf1 
6wtuu1J l.. wpu,w64nri qwqbr,j, w4bL'1 G4wq pmGw4npmp1mGo , ~WJLiwGwLJ.nflbL bG 
flflWGg lWJU Litirwnmuo nj_ uj,wJG ub6 Lt ut,2j,G pbnGWUlWJlnrtntPJWU pbnGWUlWfl 
w4LI1nunpj,LGtipmu Lt w4u,npmuGbpntl.'i, WJL pbpl.t t.lWflflWUlW[l wLJ.u,m'inpj,LGbr,mu: 
Upmwuwht.'i~JwG pwqt.'iwpj,4 t.'iw4Gj,zGbpj, qwGq4w6wJt,Ci WflUlWr)flnLpJwG pbpL. 
uwr11wunwr, w4u,nL'inpt,LGbpmu u,briw4wJ4w6 bG LnWflpbr, ol.tw41ntumpJwG 
11t,qbLWJt,G zwrcttij_Gbp: 

'ltiqbLWJtiG GbpgtiG WJ[lUWU zwrcttij_GbpmL'i (j, u,wppbpntpjnLU 
4Wf1PJnLf1WU1nf1WJp(i zwpdpj_Gbr,j,) qLWGGbp t L'iu,GmL'i uj,wJG UWf?ntfl Ofl, 
wiGmhbu,Lt ubriL'i4mL'i t wJpL'iwG qnr,6QGpwgj, WlJ.1whn4uwG hwuwp: bpp L'itungo 
L'inu,bGnLL'i t 4trtiG ubnJWl 4bLI1j,G Lt orir !SGzmL'io qLwGGbpmL'i hwuGmL'i t 3,5-5,5 
U'l1w, t,ulj 2trt.'iwuu,ti!S~Go' 500-600°C, 4wnbtwGJnLPD pngwL'imriti L'i)12ngn4 
L'iri4mu t qtwGt, WJflUWU tumg: UJUU1t,Ut, U1WJL'iwGCib[lntL'i 4wnbtWUJntpt, Uf1U4ntt.'iG 
wnwo;,wgGmt.'i t t,G_pGwpnGGmu: 

4wppJmpwu,nrwit,G Gtp_ptiG wJpL'iwG zwpctt,j_Gbrti hbu, hwL'itL'iwu,wo 
rit,qbLWJt,G zwpctt,j_Gbpt,g Wf1U1W64nri qwqbpmL'i CO-ti Lt CxHy-ti G4wq 
U1WflllLUW4ntpJntG(J pwgwmp4mL'i t 4tr2tiGGtrt,u w2tuwU1WU.QWJt,G qnp6QGpwgt, 
wnwG0Gwhwu,4mpJntGGbpn4: '1t,qbtwJt,G . zwrctriGbpmL'i, un4npwpwp, orit, 
w4blgm4w1t,G qnp6w4t,gQ 4wqL'imL'i t 1,3-1,4: '-l.wnbth.PWJt,G tuwnGmrriD 
wnwG0GwU1bU W[lWqnpbG W!U2WUlWUnLU t zwdhiti ~WflW~ [!Gpwg_pt, ntctt,umL'i: 
'1t,qbtGbpntL'i, t,Gj_U1bU Gwl.t 4W[1PJnLf1WUlnf1LUJt,G zwpctpj_GbpmL'i NOx-t, 
wnwt1btwqmJG lJ.1W[lmGwljmpJntGG wpu,w64nri qwqtrmu hwliWU1WU1wutuwGnul 
t u,(iu,buwU1bu wnw4bL zwhw4bu, wztuwu,wGgwJt,G ntctt,L'iGbpt,G Lt pwgwu,p4mu t 
WJ[lUWG tugj, PWflOfl 2truwuu,t,!SwGGbpn4: 

Upu,w64nri qwqbpt, pmGw4nr,ntpJwG u,buwGLjJmGt,g btGbtn4· 11t,qbtw1tiG 
zwpdt,j_p htiL'iGw4wG pbpntpJntGGbp bG hwGrit,uwGmt.'i upt, pwf10fl 
~wrmGw4mp1mG1J, Mupt, utiwgmp1mGGtrti wnljwJnt?JntGIJ Lt wpu,w64nri 
qwqbpt, ni flnLflbljwG hnu,o: Upt, pWflOfl U1Wf1ntGw4ntpjntUQ ~WJUWUW4np4w6 t 
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pwG4.nriw4wG tlJwnGmriri� wGhwLiwubnnq,JwLip, nri� hbLnl..wGQn4. 4.wnbLWGJnq,� 
w6t1Jw2riw6GwJ�G Li�wgnq,JmGGbri� LnrinhmLiG m11.b4g4.mli t Liwf>mri w6t1Jw6G� 
wG2wLnmLin4.: UriLnw64.n11. qwqbri� hbLn Li�wu�G wriLnwGbLn4.mLi t ririw Li�wJG LinLn 
1 %-Q, �ulj Lib6 LiwuG ww4.mli t 2wrict�!mli: oMpwJ�G Li�wgmi,JmGGbri� pwriori 
l.l.jW!'lnLGwljmi,JmGQ pwgwLnri4.mLi t GriwGn4., nri ri�qbLWJ�G 4.wnbLWGJmi,� ljwqli� 
Lib2 LiLnGmLi t Li�G!I.. 1 % 66mlip, nrio 4.wnbLWGJnLJ,� WJl'IOWG QGJ,WQf>nLO 
Of>U�flwGmLi t Li�G!I.. S02-�: 

'1�qbLWJ�G zwrict�!Gbrimli h�LiGwljwG i,mGw4.nri GJmi,bri� wri.pJmri bG 
hwGri�uwGmLi wriLnw64.n11. qwqbrio: LiwriLnbriwJ�G qwqbri� hbLn I.. 4.wnbLWGJmi,� 
qnLnriz�wgLiwG hbLnl..wGQn4. Lii,GnLnriLn bG wGgGmLi !G!�G QwGwljmi,JwLip CxHy (� 
Lnwripbrimi,JmG ljwripJmriwLnnriwJ�G 2wrict�!Gbri�): 

'1�qbLWJ�G Gbrif>�G wJriLiwG zwrict�!Gbrimli wriLnw64.n11. qwqbri� 
i,mGw4.nrimi,JwG �2bgLiwG h�LiGwljwG wztlJwLnwGQGbriQ hwGqmLi bG NOx-� I.. Liri� 
UjWl'lnLGwljmi,JwG �2bgLiwGQ, nri�G hGwriw4.nri t hwuGbL �G!Ujbu 
tlJwnGmririwqnJwgLiwG I.. pwG4.nriw4wG tlJwnGmriri� WJriliwG qnricroGi,wgGbri� 
ljwLnwribLwqnriMwG, wJGUjbU tL wriLnwMwG hwliwljwriqmli wwgmg�! 
UWl'lflW4.nrimLiGbri� Lnb'l.W4WJLiwG i.. LiriwqnJwgLiwG G4.wqbgLiwG GUjWLnw4n4. 
Lnwripbri hw4.bLWGJmi,bri l.l.jW!'lnLGwljnri. 4.wnbLWGJmi,bri� oqLnwqnriMwG 
CiwGwl4wrihn4.: 

rlnLnnriwlitlJngwJ�G l,UC: nril.l.jbu Gbrif>�G WJriLiwG LitlJngwJ�G zwrict�!Gbri�G 
41nt1Jwri�Gn11. zwrict�!Gbri, Gwt1Jwq64.w6 I.. wnw2wri44.w6 bG Lib6 i,4.n4. 
nnLnnriwlitlJngwJ�G Gbrif>�G wwLiwG 2wrict�!Gbri (rlUC ): <DwuLnnribG, 
nnLnnriwlitlJngwJ�G zwrict�!GbriG w4.bL� 4.W'l. bG ULnb'l.64.bL, QWG LitlJngwJ�G l,UC
b!'IQ, I.. 1910 i,. hw24.4.mli tri rlUC-� LinLn 2000 Linribr ULibGwhw2n11.4.w6 
LnwripbriwljQ hwGri�uwGmLi t 1954 i,. :b.'-lwGlJbL� ljnri.Li�g Li2w44.w6 zwrict�W, nri� 
hwliwri tL hwCiwtlJ rlUC-G ljn!Ltmli bG '-lwGlJbL� 2wrict�!: 60-wljwG 134.wljwGGbri� 
ljbubri�G Li� f>WG� .'.p�riLiwGbri uljubg�G rlUC-� ubri�wljwG W!'ILnWfll'lnLJ,JnLGQ: ' 
rlmuwuLnwGmLi wriLnwflrit1bL t '-IU�-21018 w4.LnnGnp�LGbri� 41nrioGw4wG tlJmLip 48 
li'-lLn (70 o�wmct) hqnrimi,Jwlip nnLnnriwlitlJngwJ�G 2wrict�!Gbrin4.: 

rlnLnnriwlitlJngwJ�G 2wrict�!� w2tlJwLnwGQWJ�G g�ljLQ mG� qnricroGi,wgGbri� 
GmJG hw2nririw4wGm13JmGQ, �G! ljwJ6WJ�G 4.wnngf)� f>WrlWLnwljLn Gbrif>�G 
wwLiwG LitlJngwJ�G 2wrict�w: ,wLnmlj al.. mGbgnri. �riwGmLi l4LnLn4.mLi t nnLnnrio. 
nrio wriLnwljbGLnrinG L�ubn� GljwLnLiwLip ljwLnwrimLi t l4LWGbLnwriwJ�G 2wrictmli' 
LizLnwUjbu hl44.bLn4. �riwG� Liwljbril..mJi,�G. wnw2wgGbLn4. bribf> Lnb11.w41nt1J4.n11. , 
tlJgbri: tuwnGmririwqnJwgmLiG �riw4wGwg4.mLi t un4.nriw4wG Ln�l.l.j� 
ljwripJmriwLnnriGbrimLi, �ulj 4.wnbL�f>WJ�G tlJwnGmririo pr1G44.mli t 4.wnngf>� . 

Linlibri� Li�2ngn4.: 
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llJU1nLU1Wfttlb11h pwpo11wgllwGQ qmq.QGf}wg MwCigl[wo tuwnCinq111h qwCiql[w6Q 
ul[wqnu.l t: 

Pwgt, G2l[w6Gb11t,g nnU1nr,wt1tungw)hG zwr,ctt,tGb(lQ pGmpwq.pl[mll bG l[wm 
4wnbLh.PwJt,u tuGw1n11mpJwup Li ownwJmpJwG i.t,n_pp ctwul.jbU1n4, hGtllJbu Gwl.. 
llJWhwu2mu bu ut, zwp_p pw1111 tumwrw11Gbpt, Li tugl[wo_pGbrh 4h11wnmt1: 
fiwUjnGwl.jwG «Uwqriw» ~t,11uwG , npUjbu nnlllnp-lltungt, tuU1w[lW[l , oq.mwqnponu.l 
t qpw~t,mt, Li wumut,Gt, uwuGt,l.jGbpt, tuumum1111hg llJWI.IlflWUUll[wo hwmml.j 
pt,w4Gb11. n11nGQ wnwJctU WUjwhnl[mu b(j wl[UlnunptiLP uhG1.L. 56 hwqw[l 4u Lj_wq2: 

Ut,wctwllwGwl.j UjbUlQ t GzbL, np 11-UC-t, l.jwnmgl{wo_pwJt,G 
wnwuoGwhwm4mpJmGGb11Q huwpwtj_npmpJmu bG QGobnmu wtlbLh W[lflJmGwl[bm 
l.jbpUjnl[ 4t,pwnbL wpmwol{nri. qwqbpmt1 CxHy-t, UjWpmGwl.jmpJwG GtlwqbgllwG 
hwllw(l wGhpwctbzm uwpQwl[npmt1Gbp: Upmwol[nri. qwqbpt, pwpor, 
2bpllwuUlht'.iwGQ Li zwpctliH! hGw11wl[nr,mpJm!i ibG UlWLhu llbo iwi.tinl[ 
oq.mwq.nr,6bLm 2bpuw1t,G Li oput,11wgun11 ljwmwLt,qwmnr,wJt,G tbqn_pwgmgt,1.Gbr, , 
npnGg WflflJnLUQQ Lml.JwL flbUjQnLU wl[bLh pwpor, t. _pwG utungwJt,G zwpcthtGbpt, 
llnui : r1nU1npwll[ungwJt,G zwrcttith qnpon11mpJwG hGwpwl[nr,mpJmGQ rit,qbLWJpu 
wztuwuiwCiQwJt,Ci q.np6QCipwgnl[ wnw2t,Ci wCiq.wll Wl.4Wgmgl[bL t UCiq.LhWJmi.l : 
UJ1tllltiut, rit,qbLti hwuwp, wztuwuin11 opq.wGGbp bG hwG11t,uwGmll bpl.jm nnuinp
lltungubpQ , npnGgt,g wnw2t,GQ (wl[bLh tunznr,Q) uwtuwuibul[wo t 011'1 ubpMllwu L. 
flbl.Llt't br,Lfflnri11 nnU1nr,wutungt, wztuwmwGQwJt,Ci tumgQ wJG uri.bLm hwuwr,: 
uGzmllQ wztuwmwGQwJt,G [ugmu pwpopwgl{mll t wJGQwG, llt,Gtl.. np mbri.t, t 
mGbGnu:i rit,qbLWJhCi l[wnbLWCiJmph t,GQGwpnCiljmll : 11mnnpwutungwJt,Ci wnw2t,G 
rit,qbLWJt,G zwpctt,rn Ljznmu tr QG11wubGQ 450 Ljq. Li qwpqwgCimll tr, unm 257 Li'-LUl 
(350 a. met) hqnpmpJmu: uwtuwqon11ubph ywpot,2ntl hGwr,wl{np t ypl.jGwl.jt, 
nnlllnp-u[ung mGbgn11 PLnl.JGbp t,pwr, uhwgGbL Li 2wrictti2h hqnpmpJmGQ hwugGbL 
ut,Gtl.. 1400 a. mcth: 11-UG-Q wl[bLh hbnwGLjwpwJt,G t hwuwr,4.mu pbpl.. uwpriwuiwp 
wl[mnunphLGbpt, hLUUW[l npUjbU mctwJt,G Ulbf'l.Wl.jWJWCiQ [20): 

CbpuiwJhG tuwnGmpriwq.nJwgllwi:ip uUC : Upmw64.n11 qwqbpt, 
pmGwLJ.nrnLpJwCi l[rw 4.wnbLti2h tuwnGmp11t, ljwqut, wqribgmpJwG ubtuwGjlqut, 
4bpLm6mp1mGQ gnLJg t UlWLt,u, nr wpU1w64.nri. q.wqbpmu pmGw4.np 
pw11w11pwtlwubpt, UjwpmuwljmpJwu GL{wqbgmllQ hGwpwl[nr t Ljwu tuwnGmrriti 
hwpuUlwgtlwG (a<0,8) Ljwtl W'1QWI.IlwgtlwG (a>1 , 15) flbl.LjQmtl: Uwl.fwJCi 
hwpumwg4w6 tuwnGmrrintl 2w11ctM1 w2tuwuiwG_pt, !1bUJQmll wpmwotln11 
qwqbrmu wnw2wGmu bG pmGwl[nr uJnq,bpjl ubo tuU1wgmuubp , t,u4 tuwnGm1111h 
mctbri. wrrnwlilwguwG flbUjQnLU l.juipnLl.j ybpUJnt.l l[wuiwGmu t zwr,dt'ttt't 
w2tuwU1wG2Q: 

tpl.jwp uiwpjlubpt, hbU1wqnU1wl.jwG L. i.t,npowpw[lwljwu w2tuwmwG9Gbpt, 
wrriJmGpmu uU1b11ot.lbL bG zbpuiwJt,u tuwnGmrriwq.nJwgt1wup ut, 2w11Q tltungwJt,Ci 
GbpQt,G WJJlUWu 2wpctjl2Gbpt, uiwppbpwl.jGbp: Cbr,UlwJt,G tuwnGm1111wq.nJwgi:iwG 
ctwuw!iwl.j hwpuuiwgl[wo tuwnGmrriD q.U1Cil[mll t ut,wJCi l[wnng_pt, unlit, q.nu,mu, 
t,ul.j WJ[lUWU tugt, uGwgw6 UWUQ LQl[mu t Wf'l.QWU1Wgl[w6 tuwnumr,11nl[, npQ 
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pwpbuUJwuU1 1.4w1uwGGbp t uU1b11omi:i ul.jqpGwljwG pnGl.juwG hwuwr L. 
WUjWhnl[mll t ZWJlOPth W2tuWUlW£iQQ W'1QWUl t,.JwnUnL[lflCibr,nl[: 

U4qpGw4wG 2112wGmu WJflUJt1Ut, zwrdhiGbpQ Gwt,Jwu,bul[mu tt,G U1wr,pbr, 
U1buw4t, l[wnbLWGJmpbpnl[ w2tuwU1bLm huwr,wl[npmpJmCi UUlbfl.ObLm L. 
l[wnbLh.Pti tuGwin11mpJwG pwpbLwl[uwG GUJWU1wljml, uwljwJG WJl1 zwrictt,2Gbpt, 
wztuwuiwGQQ Wfl.QWUl tuwnGmp11Gbpn4 qq.WLP tWLtinLt t,2bgGmll t wpU1w64nri. 
qwqbr,t, pmGwl[npmpJwCi wuUlt,CiwGQ hwllbllwU1w6 unl[nrwl.JwG 2wrctti2Gbpj, 
hbui: 

Cbr,mwit,G tuwnGmpf\wqnJwguwup uUC-t, pnLn[l utubuwGbr,Q L.iwrbLh t 
pwctwGbL pwg WJ[lUWG tugmJ. L. pwctwG4w6 WJ[lUWG tugn4 zwrctlitGbpt, : 
PwctwGl[wo wJr,uwG tugntl zwr,ctt,1.Gbrt, U1Wf'lWU1buw4Gb[lt,g ubl.jQ hwG11twwGnu.l t 
Gwtuwtugw2whwJt,G 4.wnng.Qntl zwrcthtQ, npG wztuwU1mu t hbU1l..JWL at..mt. 
wnwGat,G l.jwppJmpwuinpQ hwuimlj GbpwMwG i.t,wljwG mGbgn11 l.JnLblJU1npn4 
hwpuuiwgl[w6 l[wnbLjlQWJjlG tuwnGmrri t tlrtnLll 1tbUJti Gwtuwtumg, nr,Lllbfl. 
U1brtwl.Jw1tlw6 t tlwnngQt, unuQ: h.JwnGmr,rit, pngwl{wntlbLnLQ hbU1n Gwtuwtugmu 
GUjWUUlwtlnr UjWJuwGGbr b[i UU1b1J.64mu hj,u[iwljwG WJ[lOLUG tugml:i WIJ.QWUl 
tuwnGmr,1111 WJ(lllwG hwllwp: U11Qwuiwg4w6 4wnbLPJ:?WJt,G tuwnGmrriQ flbUjt, 
htiuGwljwG Gbmmri.LlwG LfiwljwG t llri.tlnu.l wnwGat,u l.JwrpJmpwuinptig pp 
GbpwouwG l.JnLb4umpnl[: 

Liwnmgl[w6QwJpG wnmllnl[ Gwtuwtugw2whwJtiG l[wnngQ nLGbgnri uUG-[! 
wLtbLti pwpri t , pwG unLtnrwl.jwGQ . uwl.jwJG wnw2j,Gt, i.lnlll wrl.llw64nri qwqbrt, 
pmGwl{npmpJwG wuu1t,6wGQ qqwlti gwor t (opt,Gwl.j, CO-t, wG2wmmuQ Gtlwqmu 
t 2-2,5 wGqwu) L. WUJwhnl[tj_mi.l t l[wnbLwGJmpt, owtuut, uiGU1bumi.l 8-10 %-p 
twi.tinl[: Uzwl.Jtlw6 t Gwtuwtugw2whw1tiG l[wnng_pmJ. tnriu <tLWGwGng l,UG, nr(! 
Lllbflw4wJl[mi.l t ClLJ!l-3102 «'-lnLqw» wl[Lllnllnpt,LnLll : umJGWUlPUJ 2wrcttit t 
UJWU1pwuu,4w6 Gwl. !lrl-130 wtllilnunphLh hwuwr: Uw4wJG WJf\UJrur 
zwr,dt,tGbpt, 4tirwntlwG hbnwGLjwpGbpQ wtlbLli 2mm LjwUJtlw6 bG pbpL. 
OW[l!1WU1W[l L. t1,nQ[l pbnGwu,wr,n11mpJwup , pbnGWUlW[lGbpt, hbu, : Ut,2t,G 
pbnGwU1wpnri.mpJwllp pnLnr U1buw4ti pbnGwmwpubpt, hwuwr GwtuQGUl[lbLli t 
f\pqbLWJpCi l,UG-Q [20, 21): 

Cwpctt, tGb[l 2bpumpJwG WJlUlWQt,G ULUUlmguwup: '-Lbr2tiG UlWfltiGbr,t,G 
wtlbLli hwawtu bu wGririwriwnGmu witU1nllnpt,LGbpmu 2bpumpJwG WflUlWQt,G 
uwU1mgllwllp zwrdlitGbpt, uib11w4wiuwG tuGrit,rGbrt,G: Ubo hnLJu bG l.JwUJmu 
WJflUJput, zwrcttitGbpt,g i:ibl.jt, UptirLtiuqti zwpdtitli hblll , nrQ 4nt Ltmu t umb11onrit, 
11- .UptirLtiGqt, wGmGnl[: UJf\ 2wrcttitti wnw2tiG ortiGwljQ 1.4wlllpwuuitlbL t 1816 p.: 
1890-wl.jwG pl[wl.jwGGbpt,G UUu-mu wztuwlllmu tt,G wJ11UJtiur unU1 6 hwqwp 
zwrcttiLGbp, q.brwqwGgwL4bu I.IlUJWpwGGbpmi.l, GwitwGnpnquwG 
qnpowrwGGbpmll L. t1,nQp Gw4.bpmu: Uztuwu,mGwl.j uUG-t, bpl..wG qwl[! 
wpwqnpbu rimru uri.bg UptirLtiGqt, zwrcttilQ L., ul.juwo 1914 p. , rirwGp qnroGwl.jwG 
Ljt,pwnmpJmG tnLGbG : 

UpGnlnflU1WJpG 011ti uwQpmpJwG L. l[wnbLt,QWJt,G tuGwJnfl.nLpJwG 
Gl.jwLnuwup WGQG11hwlll w6nri L4whwG2Gbr,Q «litiLPL4U», «!'lbGbf\WL UnLnn[lU», 
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«:bnrri» . «4ntt.ln » L. WJlU wrl.IlwuwhuwGJWU ~tiruwubrtiu UI.IlpUjbgt,G t.lbrht,21:iL 
Up/lrt'1Gqt, 2wrd'1a:i: UJu 2w11d'11.ti w2tuw1J1wuf>ti u4qpmueo htiuGL[w6 t gwcrr 
2bruwu1J1tiCiwGwJt,G UlWJLiwGGbrmu w2tuw1J1wGf>w1t,u uwpuut, ub11uuwG, i,u4 
pwrort, f"\bUjf>ntU' ouriwrowl.jl'lwG hGwrwt.lnrmpJWCi t.lrw. nrnGg 4w1J1wruwu 
w2tuwmwGf>p 1J1wrpbrmpJmGQ hwuwrl[mu t gt,l!lti w2tuwmwGf>Q '. Up/lrL'1Ciqt, 
2wrdt,1,mu uwno w2tuw1J1wGewJt,Ci uwrut,GQ ub11ul[mu t w2tuw1J1wuewit,u 
utungnt.l. t,u4 wp1J1wu11'11. utungQ uGmu t wu2wrd: UJCimhb1J1L. u4ul[mu t 2wrdt.lbl 
wiu t.lbrwu11btnt.l wztuwmwCif>WJt,Ci uwput,GQ 21:inmgt,1,t, (H) ut,2m.t ribl.l.lt, I.IlWf> 
uti2wt.lw1r wr1J1wlir1N utungt,g t.lbrL. (1J1bu u4 . 5.6): U2tuw1J1WUf>WJt,G utungQ wJri 
[!Gpwg11mu uGmu t wG2wrd: U2tuw1J1wGf>wJtiG uwrl'lGti 0Griw11ow4uwu ribl.l.lemu 
bp4m utungG tt 2wrd4.mu bG ribl.l.lt, GbreL.. w1Gmhb1J1L. wp1.I1wu11tii utungQ 
Llbrwriwnumu t btliwu ritirf> , u11btnt.l w2tuw1J1wuew1tiG uwrut,uo ribl.l.l/1 
hnl[wgmg/li (0) . w2tuw1J1WUf>WJt,G utungt,g t.lbrL.· uwno ui,2w4.w1r. L. gtit.iw 
4p4GL[mu t : !xbpuw1tiG 4n11mu1J1Gbrti uL[wqbguwG hwuwr 2t:mmgtiiti L. 
hnl[wgmg/liti ut,2L. 1J1b'1W4WJL[wo t t.lbrw4wuqut,a:i (P) , nrmu w2tuw1J1wu11w1t,G 
uwruGi, uwnbguwu dwuwGw4 4mmw4L[mu t 2brump1mG. i,u4 I.IlWf>wguwG 
dwuwGw4· t.lbrwriwrol[mu: 

nrl.l.lbu w2tuw1J1wGewJtiG uwrut,G. u4qpGw4wG 2r2wGmu oq1J1wqnr6L[mu 
tr Ol'lQ. n(1Q , UW4WJCi, 1.tr pwl[wrwrmu Gbr4w1wgt.ln11 ui, 2wr11 L4WhwG2ubr'1 
(2brumuw4mpJmG , tu1J1mpJmG, uw6mgt,4mp1mG): 1b1J1wqw1mu, qnJmpJmu 
mGbgn11 2wrdtiiGbrmu oqmwqnr6L[mu tr 4w·u 2rw6t,G, 4w u hbt/lmli : 
!xbrump1muo wztuwtnnri. uwruGt,G t hw11nrri4.mu rirut,g : :iwu1J1w1J1mu CiuzuwG 
1J1W4 wiruwG tumg t uri.L[mu L[wnbtwGJntPQ, nrG w1rt.lmu t orit, ppl[w6Gti 
wn4wJmp1wG UlWJliwuubrmu: Cwrd/li li qn116wr4uwu dwuwGw4 L[wnbLWUJnLpQ 
pngw4.wnl[mu t pnG4uwG UW(1f>brt, oqGmpJwup, t,u4 hb1J1wqw WJflnLUQ 
wL4whn4.LJ.mu t wiruwG tugt, pwror 2truwu1J1tiCiwGt, hwz4.t,G: UptirLtiuqi, zwrcttiiti 
pbnGL[w6mpJntCiQ, unt.lnrwpwr. 4wrqw4.nri.J.mu t w2tuw1J1wuew1t,G uwruut, 
CiuzuwG L. 2bruwutnt,Ciwui, 41n41ntuuwG ut,2ngni.J. (G4 . 5.6) (20, 23]: 

Uptirlt,Gqti 2wrcttiiti w2tuw1J1wGf>w1t,G qnrcroupwgt, 
wnwG0Gwhw1J14mp1mGGbrni.J. bu LllWJllwuwi.J.nri.J.w6 urw l.jwnmgl[wof>ti L. 
t.iwrqwL[nruwG hwuwt.iwrqti pwrrimpimGo L. n111.4bu hb1J1L.wGe· urw 
pwl[w4wGwiWLf1 pwror wrctbeo : Pwror OQQ-nl[ wztuw1J1bLm hwuwr wubGt,g 
wnw2 wuhrwctb21J1 t Grw w2tuwu,wGf>w1t,u uwui, pwrornrwt.i tuu,wguwG 
wL4whnl[mll, npl.Ilbfl. Ciuzmuo hwuumu t 10,0-25.0 U'l1w, i,u4 w2tuw1J1wuf>wJtiu 
uwput,G[! hwGritiuwGmu t gwcrr tu1J1nLpJmu mGbgnri. qwqo: ~QWLt, 
ricti.J.wrmpJmGGbrti hl:iu, l:iu 4wL4L[w6 utungGbrti zwrctwpbr ubtuwGt,qui, 
L4Wlnl1WUIJ1UWU w2tuw1J1wG11ul:iro : 

Upt,rttJGqt, 2wrctti i ti qwpwrtimw1tiG iWL.f1bflQ L. qwGqL[w6Q qqwLtinrbG Lil:i6 
bG f>WG ul:iretiG w111uwG zwrcttiiubrtiGC!: UL[1J1nl'lnpt,tGbrmu wiri 2wrctti1.ti 
oq1J1wqnr6muQ rictt.lwr t GwL. Lib6wgl[w6 iWLf1brti nwritiw1J1nf1Gbrti t.itirwnuwG 
wuhrwdb21J1mp1wG L4WtnCiwnnt.l. f>wGi, nr w111J1w6L[n11 qwqbrti hbu, ui,wut,G 
hbnwg4.mu t wnpbrt.lnri. 21:irumpJwG utiwJG 9 %-(1: 
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L4. 5.6. UptirLtiuqi, 2wrd!ii ti w2tuw1J1WUf>WJ!iG utul:iuwu 
1-wrl.Ilwliri.!ii utung, 2-wztuw1J1wGI1WJt,G lltung, 3-pw41wrql:iwwitiu tunnni , 
H-21:inmgt,i , P-L[bpw4wuqG!ii, O-hn4.wgmgt,l 
Ut,wctwuwGwl.j Up!iflL!iGqp 2wrcttiiG mGt, ut, zwre wnw4.bLntf)JntGGbr 

ubpQpU w1ruwG 2wrd'1i Gbrt, u4w1J1ULUllP : Unw2tiu hbrpt,u flW pwror OQIJ1W4Wl1 
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q.n(16nri.mpJWU q.n[16W4pgu t , n[l[! nbWL 4wnn_L94.WO.Q mubgnri. zwrctpj_Ubflp umn 
hwuubLml 40-41 %-ti, wL4whmJ.mu t wztuwuiwu.eti pwror w1111Jmuw4.buimpJmu: 
:lbpumpJwu wpuiw2tiu wnpbpuwG oq.uiwq.npomun hGwpw4.nrnq:>JnLG t rnwLtiu 
wnwug zwrctti1ti 4wnmgtJ.wa.2ti tw4wG lj,nlj,nfumpJmuubrti 4tJ11wnbL mwrpbp 
mbuw4ti tJ.wnbLwuJmpbr: ,wimOti t «i>tiLtiL4u» -1>tiruwJti 4nri.utig L4WU1f1wuU1tJ.wo 
UptiflLtiuq.ti zwrcttirn. nrn 4wrnri. t wztuwU1bL uL4ppU1ntJ. , pbuqtiun4., 4brnutiuntJ., 
11tiqbLWJtiu 4.wnbLWUJmpntJ., uwqmpn4., hmu GwtJ.pml, otipwL4Lnl'J.ti Lt wpl.tw6wri.4ti 
imri.nt.l. t,ulL4bu uwl.t uti 2wuti WJfH.lnri. q.wqbrntJ.: 

Cwrctti1G wztuwuimu t pw4.w4wu uwhmG, wnwGg mwU1wumuubrti . tiu4 
wztuwmwu.eti wri.um4ti uw4wr11w4[! hwubuwmbLti t tLb4uipwzwrctti1ti wri.um4ti 
uw4w1111w4ti hbU1: UptirLtiuq.ti zwrcttiLP9 w11U1watJ.nri. q.wqbpti pmuwtJ.npmpJmGn 
UnLJUUjbu qq.wLtinpbG gwor t' ubfl.QPU WJ(1UWU zwrcttilubrti hbui hwubuwuiw6: UJU 
2Wflctplpg W(1lJ1W04.nrJ. q.wqbp[! q.np6uw4WUnLU j_bU l4W(1nLUW4mu f:)G(1WJ(14.W6 
GJmpbfl (CO, CxHy, umr Lt wnu) Lt zmGbu mhw6 hnrn, nrn pwgwrnrtJ.mu t 
LWt.lnrw4 tuwnumr11wq.nJwguwup: UptirLtiuq.ti zwrcttiLP9 wrmw6tJ.nri. q.wqbrmu 
htiuuw4wu pmuwl[nr PWl'J.Wf"lflPl 4w(11:iLti t hwuwrbL NOX-[!, nrti pwtJ.w4wu ub6 
.Qwuw4mpJnLU[! pwgWU1{14.mu t WJ(1UWU fugt, pW(10(1 2Gf1UWUU1t,6wun4.: UptJflLtiuq.p 
zwpctpzp 4P(1WnnLu[! nbWL t ub6 pl:inUWLnW(1nl'J.nLJ}JWUp pbnuwLnW{l 
wl[umunpt,Lubrmu Lt ub6 mri.L.npwlJlwflnri.mpiwu wtJ.lnnpmuubrmu: 

Urrnw.etiu wiruwup 2wrctti1ubrti zwr.eu t 11wu4.mu wl.t w1u1.4bu 4n1_tJ.w6, 
2bruwo11w1tiu zwrcttirn. nrti uU1b116uwo q.wri.wlj,wro U1flt.lbL t 11.UptirLtiuq.ti 4nri.utig 
11bnl,u 1916 p.: UJU zwrctt,1_ubpnul, n111.4bu wzfuwlJlWU.QWJtiu uwrut,u. hwu111:iu bu 
q.wlt,u 6Gzuwu uiw4 q.U1u4.nri. L. 1.4wrpb11wpwr uiw_pwgl[nri. m uwnbgtJ.nri. hbLtimuo 
4wu 2rw6t,uo: UJUL4t,ut, zwrcttirn wztuwuiwu_pt, u4qpmG_pn4. pwqwl.jwG L4W(1q t 
(u4. 5.7) , wtJ.bLt, .PPL tJ.wnbLwGJm? t 6wtuumu, _pwu utungwit,G ubr.et,G wiruwu 
zwrctt,1Gbrmu, wzjuwmwG.eti ctwuwuwl.j 4.uwuw4wr pwri.w11rti1.ubr 1.4wrmuw4nri. 
q.wqbr zbu wu2wmmu, mut, pwror oq.uiwl.Jwr q.nr6nri.mpJwu q.nr6wl.Jtig (0,38): 

Uwl.jwJG UptiflLtiuq.t, zwrctt,1'1 q wuq.4.w6w1tiu ub1111ruwuo tunrnu11nuimu bu 
LnLf12 11ch.J.wrmp1muul:ir: Utungwit,u Gl:ip_ppG wiruwG zwrctti1ul:irt, hbrn 
hwubuwU1wo wJu pwl[wl.jwu 6wur t Lt ub6w6wLJ.wL nLGti 1.4U1mU1wptJ.brti 
hwLJ.w_puwu u4wU1bLti 11wu11wri.wzwrctmpJmu: Lrwgmgt,1 6wtuubrti hbU1 t 
4w1.44.w6 hbLtimuti 4wu 2rw6Gti uu,wgmuo: 

Pwgt, 11rwut,g, wJu zwrctti1ubrmu wztuwu,wu_pwJtiG tunnn1_ubrti 
turnwgmuGbpt, WL4whn4.mun 4wL44.w6 t rnbtuGt,4w4wG LnLf12 11ctL1.wrmpJmGubrti 
hblJl : 
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br4m utung(! (Llbrtiu' Wf1U1WUl'J.Pi Lt Gbfl.QPU wztuwLnWU.QWJt,G) utiwgw6 bu 
zwnw4.ri.w1tiG ubtuwGt,qupG hwuw4buU111nG 4npbrntJ. : Uf1U1wuri.tiz utungti L[brtiu Lt 
Gbr.et,G tunnn1ubrmu q.U1GtJ.nri. q.Wq[!, l4lU[1pbflWPWfl UlW.QWUWLnt.l q.LwGti q.Ltuti4mu 
e+rnGLl.nri. lJlW.Qwgmgtizti ori2ngn4., wGgGmo t 2brow41ntuwGw4pzti oti2ml 11b1.4p 
hn4.wgmgti1 Lt hw4w11wro mri.ri.mpJwup: Clwqti 2bruwuU1p6wuti L4Wf1pb11w4wG 
41nlj1nfump1muubro mri.b4gtJ.mu bu 6wt.lwLGbrti lj,nlj,nfuuwup Lt 11rwGg hwuwrctb.Q 
utungGbrt, lJlbfJ.wzwrctnL[: 

li4. 5.8. «i>n1111 lJlnrtiGn» (Ul.Jl,): ,nLwGriw4wG «i>tiLtil4u» -1>tiruw1ti 4nri.utig 
l.4WlJlf1wumtJ.w6 UptirLtiuq.ti zwrcttizti LJ,nroGwl.jwG Gum20 lj1nrow114LlbL t 
WJU wLj_uinunptiLti t.lrw: Cwrctrzti hqnrmpJnLG[! 172 otiwmct (127 l.i<-l.Ul) t, 
wtJ.tnnunptiLti bp4wpmp1mGQ 5,27 u, qwGq4.w6Q hwCi11brow4.np4.w6 
t.lti6w4mu· 1,9 Ul, GuU1wU1brJ.brt, _pwuw4Q· 5, zwrctuwu wnwL[bLwq.nLJG 
wrwqmpJmGQ 200 4u/ctwu: 
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:iwqbg4w6 qnLnrzl1ml wztuwu,nri. I.. qwqwu,mrpl1uwJl1G zwrctl1j_ubf1Q L.u 
hwdwrtJ.md tu 2trumpJwu wru,w_pl1u wnptrdwdp zwrol1j_ubr, uwl.JwJu rwwug 
l.Jl111wnmdQ w4u,ndnpl1LGt11mu wnwJctu huwrwtlnr Lt ul1 2w11e l.Jwnmg4w6pw1l1u I.. 
zwhwqn116wl.JwG pwr11mpJmGutrl1 1.4wu,6wnn4: 

Cnqtzw11ctl1j_ub11 : Cnqbzw11ctl1j_ubrl1 uu,bri.Mwu w2tuwu,wupGb11ntl qpwri.tlbL 
bu r.l.iJmLnnuQ, r .'TJnLqmuntJ.Q, ~ .ntwJpQ I.. m11l12Gb11: Cnqbzwrctl1j_ub11n4 wnw2l1G 
w4u,nunpl1tub11Q uu,bri.6tlbL bG wtlbLl'l .QWU 120 U1Wf111 W11W2, 1111wup [!Ul}ntGwl.J tl1G 
qwrqwgGbLm 65 l.Ju/ctwu w11wqmpJmG: 'lbnl..u 1928 p. UuqLl1w1mu wru,w11rtlbL t 
«UbGu,11GbL-DG-6» bnwunGl1 l1G_pGwpw1.p[!· 2rwtunri.ntlwl.JwJt,G mri.ri.whwJwg 
l.JwpuwJn4 I.. b11l.Jwl.Jt, qnr6nri.mp1wu hnrt,qnuwl.Jwu znqbubpbuwintJ.: Cwrctt,j_t, 
hqn11mpJmGQ 44 Li'-1.u, (60 a. met) t 600 1.4u,./rn1.4bt, 11t1.4pmu, w4u,nunpl1Ll1 
b11l.JwrmpJntu[!· 8,0 u, qwGq4w6[1 4whw4nrtJ.w6 tlt,6wl.Jmu" 10,5 Ln, 
pbnuw1J1w11nri.mpJmuQ· 10 lfl , zw11ctdwu wrwqmpimu[l· 15 l.Jd/ctwu:. 
Cnqt2w11ctt,j_ub11[1 w4u,nunpl1tub11mu l.Jt,rw114bgl1G ul1uj_l.. 20-1111 11w11t, 40-wltwu 
ptlwLtwGGbrt, ul.Jt,qp[l, w1Gmhbu,I.., hwz4t, wnGbtntl rirwGg ut, 2w112 
pb11mp1mGubrQ (gw6r oqu,wLtwr qnr6nri.mpJwu qnr6w4t,g, mctwJl1u 
u,bri.wLtw1wGel1 qqwLl1 qwGqtJ.w6 , 11cttlw11 qnr6wrltmd), w11u,w1111mp1mul1g 
hwG4bgt,G: Uwl.JwJG 2112wLtw ul12w4wJ11t, UW.QflnLPJWG 1.4wh1.4wGuwG 
Lil12ngwnmuGbrt, zwremu, 11bnL.u 1970 p. ul.JqpGbrl1u uwuGwqb1J1ub11[1 uu,t,1.44w6 
bri.wG Gnrt,g wG11rw11wnGwLm znqbzwrctt,j_Gtrt,G: Cnqbzw11ctt, j_Gb11Q gw6r 
1.4u,mu,wp4brt, 11b1.4_pmu l.Jw11nri. bu Ltw1mG wztuwLnbt, j_ntGbG w11wqmpJmGGb11t, 
tfimtintuLiwG nbctt,dGtr , t,Gj_1.4bu Gwl.. Ltw11l1.P j_ntGbG wrwqmpJmGGbrt, 1.j,ntfintudwG 
u,nLLt,t, , pGmpwqrtJ.md bG b11l.Jw11wl.JbgmpJwup, wztuwmwG2l1 pw11011 
uwhmGmpJwup I.. ewrzw1l1G LW4wqnLJG hwu,4wGl1zGb11ntl: 

n111.4bu zwrctl1l LtwrbLl'l t oqmwqn116bt znwLntll1l.Jw1l1G ubtuwGl1qun4 Ltwu 
ht,11rnumwu,t,4 wtlwGriwLtwG 1J1l11.4t, utungwJl1G zwrctl1rn , nnmn11wJl1G zw11ctl1m 
u,mrpt,GQ L. WJLG : liztlw6Gbrl19 wnwtJ.bt LWJG u,wrw6mu bG qmbt utungwJt,u 
2w11ctl1j_Gbr[1 : UJu1.4t,ul1 2w11ctl1ll1 ort,Gwlt l.Jwrnri. t 6wnwJbL «Uwwp» ~11ruwJl1 
uwr11wmw11 w41J1ndnpl1LGbrl1 hwuwr uzw44wo znqbzwrctl1Ll1 ul.Jqpmu2w1t,u 
utubuwG (Glt. 5.9) : UJG pwri.Ltwgw6 t utungwJt,G 2wrctl1ll19 (1 ), nrmu 2r2wq6n4 
u,bri.wl.JwJ4w6 bu utungGbrntl (3) qLwGubr (2) : U4w4wnw4[1 (5) otungwl.jnpbrt, (4) 
wq11bgmpJwup qu11woL. hbGw11wul1 (6) 2mr2l:! 4w1J1w11mu t Lnwlflwunri.wl.Jwu 
zwrctmu· 1.4mtnbLntl u,wGnri. tl1ubnt, (7) pb_ptlw6 tlbr2nLJp[!: 

Ul.Jwtlwnwl.Jt, zwrctuwG hwuwj_wl.j,mpJmGG w1.4whntltlntu 
wu,wuGw1.4uwl.JGb11ntl (8): Lt,ubnl1 (7) 1.4m1J14nri. unubGtn[! hwri.n1111tlmu t qLtuwtJ.nr 
l.j,ntuwGguwGQ (9) L. wu,wuGwul14ub11l1u (10) : LJri.wltl1 (12) oqGmpJwup znql1u 
LtwpuwJl19 (13) uu,Gmu t <+LWG I.., QG11w11ow44bLn4, otungl1G u,bri.wzw11ctmo t 
Gb11_pL.: LJtungl1 hwl.JwnwLt [1upwg_pl1 11b1.4_pmu wztuwu,w6 znql1G (17) wnpbf111l 
tunri.ntlwl.Jntl wGgGntu t 211n4 Lil u,wrnri.mpJmG[l , 211l1u lfintuwugbLntl uGwgnr11w1l1G 
2brumpJmGQ u1J1Gmu t tunri.ntlwLtwtlnr l.Jnu11buuwmnr: flnmnrwJl1u zwrctl1j_Q (14) 
w2tuw1J1bgGmu t 21111 (15) I.. 4wnbtwGJmpt, (16) ori.t,j_Gbfl[l: 
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l3 

ult. 5.9 . Cnqbzwrctt,j_t, ul.JqpmupwJt,G utubuwu 

..J.t112t,G mwrl1Gt11t,G 4w1J1wr4w6 1.pnroGw4wG uzw4mdub11Q, 
mbtuu11Ltwl.JwG unr tm6muGb11Q L. oqmwqn116tlnri. GnrwqmJu uJmpbf1Q 
huw11 w4n11 mp1mu bu [luobnmu qqwtl1n11bG t,2bgGbL znqbzwrctt, j_ub11t, l.J2h11 l:! L. 
tltrwgGbL <+Ltuw4n11 ptrmpJmuGbrQ ricttlwr qnrowrl.JmuQ L. 21111 ubo 6wtuuQ: 
UJuo114w znqbzw11ctt, j_u tir w11ctb2ntl L. oqq_ntl Ll1ntJ.11u u11gmuwlt t pbuqt,uwit,u 
zwrctt,j_ubrl1 hbu,· unm 100 wuqwu tLtnLnqt,w1.4bu uwpmr LtiubLntl 1111wugt,g: 

LJwuGw4n11w1.4tu mzw11rmpJwu tu wrctwGt, wotrt,Ltwgt, P.Lt,rt, 
ri.bl.Jwtlw11mpJwup 4wmwrtJ.w6 lfinroGwLtwu uzwl.Jmuubf1Q, nrnug wr11JmGpmo 
u1J1bfl.6tlbL bu Ll1114 l.Jnul}buuwguwup IJlbfl.W4WJWupGt11 (1.pw4 911l.JL), t,Gj_1.4bu GwL. 
q1J1Gtlbt 211 11 hbm hwubuwmwo wtlbtl1 zwhwtlblfl gmgwul12Gbr mubgnri. 

znqbqnJwgmgl1l htri.m4Gb11: 
u4mnunpl1twJt,u zwrctt, j_ub11 bu uzwlttlbt GwL. Utluu,11wtl1w1mu, nrnug 

tfinraw114owu w11111mupGtrG tu· 90 Ltu/ctwu wrwqmpJmG L. 100 Ltu tlwqpt,u onu, 
ublt Ll'llilfl 21111 owtuu: Cwrot,j_l1 12 ctwu 11w11w11t,g hbtnn l.Jr4Gw4t, qnrowrltuwu 
ctwuwuwltQ Ltwqubt t 2 11n1.4b 25 tlrLt .: Cw11ctl1j_G w2tuw1J1mu t 11t,qbtwJt,u 
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lj_wnbLWGJmJ:}ml, tiu4 nr,UJbu w2tuwU1wG11w1tiG uwr,utiG ownwimu t un4.nr,w4wG 
211umriw1tiG 2m110 : Uw4wJu, wJu wubGnlj_ hwG11br,6, znqbunptiLGbr,ti ubr,t,w4wG 
wr,U1Wf1f'lnLJ:}JnLCiQ w4.U1nunptiLw2tiGmJ:}JWG ub2 11t:mliu tir,w4wGwg4.wo Lt : 

q.wqwU1mr,pt,Gw1tiG mdwJtiG U1brtw4wJWUf1 : q.wqwU1mr,ppGwitiG mdwJt,Ci 
U1brtW4WJWGf1[) hwlj_wuwr, hqnr,ntJ:}JWCi UJWJUWGCibr,mu wlJ.bLti l}DJ:}li, 4nUUJW4U1 t. 
LWL[ hwL[wuwr,w42n4.wo t, .2wG utungwJtiCi Gb11.2tiG wir,uwG 2wricttirn : U2tuwU1wo 
qwqbr,Q Cilj_wq J:}mGwlj_nr, bG : q.wqwJt,G U1mr,ptiGQ, bLGbLntl tiri .2w2w1tiG 
pGmJ:}wqr,tig , wL[U1nunpt,Lmli 4wr,nri t w2tuwU1bL wnwGg wr,wqmJ:}JmGGbr,ti 
lf\nLpntuuwG U1ntlflti : q.wqwU1mr,pt,GGbr,t, UJWU1flWUU1uwG U1btuGnLnqtiwG L[wrimg 
Jmr,wglj_wo t wlJ.tiwgtinG wr,111mGwpbr,mJ:}JwG 4nriutig : Uw4wJG wJu mdwJtiG 
U1brtW4WJWGQGbr,Q, Gbr,11tiG WJ['lOWG otungwJtiG 2wr,ctt,lGbr,ti hbU1 hwubUWU1WO, 
mGbG wnw2t,G hwJwgptig nl WJGpwG tw4wG U1Wf'lpbr,ml}JmGGbr, , nr,nGgnlj_ tL 
UJWJLiwGwL[nr,L[mu bu 1111wGg htiuGw4wG wnwL[bLnLJ:}JmGGbr,o : 

t:;r,4m 2wridtilubr,[i tL htiuGlj_wo bG L[wnbLWGJml}ti Gbr,11tiG WJ['lUWG 
u4qpmG.2t, L[r,w, wlJ.bLtiG' w2tuwU1wG.2w1tiG gt,4LQ br,4mumu tL pwri4wgwo t 
GnquwGmG Lnr,u U1W4U1t,g : Uw4wJG utungwJt,G 2wrdtiLGbr,mu wir,uwG 
qnr,oQGJ:}wgQ oG11hwU1lJ.nrt t, tiu4 qwqwU1mpt,Gw1tiG zwridtiLGbpmu wGoG11hwU1, 
lf\W4 ClLWLiti lflntuwr,bG WJUU1brt pwg «tunrin4.w4 )> t Li pnLnr Lnpu U1W4U1bf'lQ 
11wuwl[nr,L[wo bu mrttirt qonlj_ (G4 . 5.10): 

01]]1 lllH\ll t)(l I . . I 
11tm1ti 11 nthqpbunp l!JJllhu ll tum9 Smpµ t1G (ilip 

u4. 5.10. LJtungwJtiG L. qwqwU1mr,ptiGw1t,G 2wr,ctti1Gbr,t, wztuwU1wG.2w1t,Ci 9l'l4Ll'l 
utubuwGbr,o : 
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c:twuwGw4w4tig U1pwGuUJnr,U1wJt,G qwqwU1mr,pt,Gw1t,u zwricttiLGbr,Q (q.SC) 
tul[bLti hwi:iwtu wztuwU1mli bG . WJUUJbu 4nLL[wo , br,4Lt,ubnwitiG utubuwJnlJ.: 
LrnliL4r,bunr,Q Li U1nq1pt,GQ GuU1wo bG Lib4 Ltiubnti L[r,w , t,u4 .2w112wJtiG U1mr,ptiGQ 
rnbriw4w14.mo t wnwG6tiG br,4r,nr11 Ltiubnti tlrw: ~wri zwitiG lTlmr,ptiGo 
4nliUJr,bunr,w1tiG U1mr,ptiGt, hbui mGt, utiwJG «qwqwitiG » 4wUJ, ti hwztitl qwqbr,t, 
hnu.2ti 4t,Gbuiti4 tGbr,qt,wJt, , t,u4 uir,wGuUJnriuiwit,G LibQbCiwJt, l11WGnrt wGtiL[Gbrti 
hbui t utiwGmu UJl11nLl11WJ:}L[br,Q ti2bgGnrt nbrim4l11nr,t, uti2ngn4. (G4 . 5.11 ): 

q.sc-ti wztuwlTlwGpt, u4qpmG.20 hbU1liJWLG t . 4nliUJr,bun11tig ub11ul[wo 0110 
LirtlJ.mli t ribUJti 2br,uwLt,ntuwGw4tiL, u,w.2wGwLnL[ wru,woL[nri qwqbr,ti 
uGwgnpJlWJt,G 2bpUnLJ:)JWUp, UnL.Ul_Q t qnpomu f\bUJ!i WJ[lUWG tumg, nr,u,brt 
wGoGrihwu, hnu.2n4. GbpgwJl11L[mu t Gwli hbrim4 L[wnbLtif1: UwuwG hbu,LiwG.2ntl 
wnw2wgwo Li pwp6p 2bpliml}Jwup octu,L[wo qwqbpQ, tuwnGL[bLnL[ LiGwgnpriwit,G 
011t, hbui , umu,p bG qnr,omu 4nliUJpbunrw1tiG u,mr,pt,Gti J:}t,w4Gbpti uti2wl[ww 
UJuU1brt uibriti t mGbGmu qwqbr,t, LiwuGw4ti 0Griwr,6w4mu Li 1111wGg 2br,uwit,G m 
4l1Gbuiti4 tGbr,qt,witi lflntuwr,4b11UJmli ubtuwGt,4w4wG wztuwu,wG2ti . Li 
4nliUJr,bunr,ti u,mr,pt,GQ u4umo t UJU1U1L[bt: q.wqbr,ti wGgmliQ flbUJti 2wrizw1t,G 
u,mrptiGti J:}t,w4Gb11t, ut,2wlJ.wJ11 UJU1U1w4wG zwr,ctmu bG hw11n1111mu Gwli Gr,wG: 
U1Gmhbu,Li qwqbro ouiGmu bG 2br,Liwlf\ntuwGw4tiL, nr,u,bT\ ub11ul[wo orit,G 
lflntuwGgmu bG uuwgnp11w1t,G 2b11un1.J:)JmGQ Li rimr,u bG qwLtiu zwr,ctt,Ltig : 

411 1lu1pLunpu1,1 f1ti 
Ullll fl J.! l1G 

LUJ [IL'i UJli lt1 11t ij 

u4. 5.11 . t:;r,4Lt,ubn qwqwu,m11pt,Gw1tiG zwr,dtilt, 
4wnmgL[wo2w1t,u utubuwG: 

Ulj_u,nunptiLWJtiG Ul[lWGUUjn['lUlnLO q.sc-t, oqu,wqnr,ouwG nrnzt,l qnr,onGQ 
hwuwrl[mu t 1111wGg oq.q._ti pwr,6r,wgmt'.i[I , nr,ti hwuwr, wubGt,g wnw2 
wGhr,wdbzu, t pwr,6r,wgubL wirilJ.wo qwqbrt, 2br,uwuu,ti6wuo: UJcto 
wlj_u,nunpt,LwJtiG q.sG-mo w111 2b11uwuu,t,6wGo qu,GL[mo t 800-900°c 
uti2w4wrnmo, 0G11 nr,mu, 2br,uwuuit,6wGti 1mriw.2wGLJm11 so0c pwr,6rwgmt'.i[! 
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ljwpnri t wUjwhmJ.bL 10 tnnljnu oqci-t, w6, U1:U4WJCi WJUUjt,ut, ut,2ngwnnu.lCibfl[! 
4wl4Lj_w6 bCi Cinp 2b11uw11t,uwg4mCi CiJmpbpt, 4t,pwnuwCi hbtn: 

rG2Ujbu Gzbgt,Cip, qsC-bfl[! mGbCi wLl.bLli L4wpq 4wnmgll_w6.e I.. L/lnQfl 
qwGqlj_w6: UJuUjbU, bpb 11t,qbLwJt,G zwpdt,2Cibp[! pwri4wgw6 bG 1440 uwCipw4t,g , 

4wppJmpwtnnpwJt,G[! ' 881, wL4w qsc-Cibp[!· QG11wubCi[! 220: tpb 175 a.md 
hqnpmpJWUp 4wppJmpwtnnpwJt,Ci zwpdt,211 bq11w2wL/lwJt,Ci 6wlj_WL[! [!Gl}mGbGp 
100 %, WL4w 11t,qbLWJt,G hwuwpdbp 2w11dli2C! ljmCibCiw 144 % bq11w2wL/lwJt,G 
6wll_wL, t,u4 qsc-Ci· 28 %: 

Uztuwphmu wnw2t,G qwqwtnmppt,CiwJt,Ci mdwJt,Ci tnbrtwllwJwGpnlj_ 
wlj_Lnnunpt,L[!· «fl.nll_bfl T1 »-[! L/ln11owp4Ll_bL t UCiqLliWJmu 1950 p. : «fl.nll_bp-75» 
ubpt,wljwCi WflLnW'lflnLpJwG pbpt.. uw1111wLnwfl wll_Lnnunpt,Lti hbLnt..t, uwumu 
unCiLnwdll_w6 t wnwCig 2bpuwL/lntuwGw4t,2t, bfl4Lliubn Lnmppt,Ci : ,qnpmpJmG[! 1 OD 
a. md (74 Lt'-lLn) t 5000 L4Ln ./pnL4 . 11bL4pmu: Ull_LnnunptiLti bp4wpmpJmCi[! 4,54 u t, 
qwCiqlj_w6[! LflliLl 4whwll_npll_w6 Ll_t,6w4mu· 1,4 Ln , GutnwLnbrtbflli pt,Lj_[!' 2, zwpduwCi 
wnwll_bLwqnLJG wpwqmpJnLCi[!' 137 lju/dwu: 

tuU,U-mu wnw2t,G wCiqwu tuwpljnll_t, wll_1nnunpt,Lw6wCiwL4wflhwJt,Ci 
t,CiuLnt,LnmLnmu L4WLnflWULnll_bL t qwqwJt,G Lnmppt,Gnlj_ nb4n1111wupgwpzwlj_wJt,Ci 
L/lnQflWLPLnflwd wll_Lnnunpt,L· XAAI1-7 uw4Cit,2nll_: ,qnpmpJmCi[! 400 a. md (294 
Lt'-lLn) t 6000 L4Ln./pnL4. l}bL4pmu, qwCiqlj_w6[! 4whwll_npll_w6 Ll_t,6w4mu· 0,84 Ln , 
GutnwLnbrtbflli pwGw4[!· 1 Lnbrt, hwzlj_wpljwJt,Ci wpwqmpJmCi[!. 400 lju/dwu: 

l.ibpljwJmuu wll_Lnnunpt,LCibpmu ClSC-t, LWJG 4t,11wnuwCi[! tun2[!Cil}nLnmu bG 
l}flWCig pWflOfl qt,Ci[! , Lj_wnbLWGJmpt, 6wtuu[! I.. WrtU4nLn LliCibLnL hwGqwuwGp[!, 
npnCig Lj_bpwgmu[! 4wL4Lj_w6 t wll_bLli L4wpq LnbtuCinLnqt,wCibpt, uzwljuwG I.. 
zwpdt,2t, 2bpuwL/lntuwCiw4t,2 uwCipw4Cibpt, L4WLnflWULnuwG hwuwp tdwCi m 
2bpuw4wJmCi 4bpwut,4w4wCi GJmpbpt, 4t,pwnuwG hbtn: Ltbpwut,4wJt, 
oqLnwqnp6mu[! hCiwpwll_npmpJmCi lj[!Ciobnt, UWflflWLnWfl wll_Lnnunpt,LCibpt, hwuwp 
ULnbrt6bL ut,Ci2l.. 100-120 lt'-lLn hqnpmpJWUp 2w11dt,2Cibp: UJU mrtrtnLPJWUp 
wztuwLnwGpGbfl bCi Lnwpll_mu UUu-mu, ClbpuwCit,wJmu , tiwL4nGt,wJmu t.. 
Cll_b11t,wJmu: 

4WflPJnL[lWLnn[lWl}t,qbLWJt,G 2wridt,2Gbp: rCi2L4bU hWJLnCit, 
4WflPJnLflWtnn[lWJt,G 2wpdt,2Cibpt, qLWCiCibpmu WJflUWCi LnW4Lnt, Lj_bp2nu.l 6Cizmu[! 
unLnwll_npwL4bu hwlj_wuwp t 11t,qbLWJt,Ci 2w11dt,2Gbpt, qlwGCibpmu ubrtuuwG 
Lnw4Lnt, Ll.b112mu uLnbrt6Ll_w6 6CizuwG[!: nLuLnt,, qt,LnGwljwG '-l.Ltmzml(! L/lnrobg 
hwuwLnbrtbL WJll bpljm qnp6[!Cipwg[! ublj 2w11dt,2mu: UJl}L4bu 6wqbg Cinp 2w11dt,2t, 
uLnbrt6uwG qwrtWL/lWfl[!, npLnbrt wztuwtnwCipwJt,G qnp6[!GpwgCi t,pwljwCiwglj_mu t 
ut,wdwuwCiw4 bpljm hwrin1111w4t,g qLwCiCibpmu (Glj . 5.12): 

rCi2L4bu 4wppJmpwLnn11w1t,G zwpdt,2Cibpmu, wnw2t,G qLwCi t uwLnmgll_mu 
Lj_wnbLt,QwJt,G tuwnGm[ll}[!, t,u4 bpljpn[ll} qLwGt,g , npLnbrt pwgwljwJmu t WJflUWCi 
tumg(!, 6CizuwG pwpopwguwCi[! qmq[!Gpwg 011Ci wuLnt,6wGwpwp urtll_mu t wnw2t,G 
qLwG: tpljm qLwCiCibp[! ut,uJwCig hbLn hwrtnri11w4gll_w6 bCi wnll_wljnlj_: rulj 
utungCibp[! qLtuwLl.nri t.. ljgnll_t, zwpdwpt..bpt, oqCimpJwup ut,wgll_w6 bG 6Ci4wat.. 
Lliubnt,Ci : trip utungCibp[! pwpapwCimu bCi 11bl41i '-l.U.Lt ., wnw2t,Ci qLwCimu 
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ubrtull_mu t Lj_wnbLt,QwJt,G tuwnGm[ll}[!, t,u4 bp4pn1111mu· uw.emri 011(! : '-l.U.Lt. 

2hwuw6, 10-12°-t, Lnwlj wnw2t,G qLwGmu Lnplj_mu t hqnp tLb4LnflWljwG 4wJ6, I.. 
wztuwLnwGpwJt,G tuwnGnLflll[! pnG4Lj_mu t : UJll L4wht,G bp4pnfl11 qLwGmu utung(! 
qLnGLl_mu t 2hwuw6 '-l.U.Lt ., 32-40° 11ti11emu: ClLwGGbpmu ubrtuuwG wuLnt,6wG[! 
qCiwhwLnll_mu t 6,7-7 ut,wll_npnll_: 

tpp wnw2t,G qLwGmu utung(! hwuGmu t '-l.U.Lt. t.. w111L1.w6 qwqbpt, 6Gzmu[! 
hwuCimu t wnwLl.bLwqnLJGt,, bp411nri11 utung(! 11bnt..u 2w11mGw4mu t ubrtubL Oil[! I.., 
wutnt,6wGwpwfl unLnbCiwLnLl. '-l.U.Lt .-t,G , 6Gzmu[! bpljm qLwGCibpmu hwlj_wuwpll_mu 
t (wll_wpLnlj_mu t WJflUWG wnw2t,G L/lmLQ) : tp4[ln[ll} qLwGmu utung(!, hwuCibLnLl. 
'-l.U.Lt .-t,Ci , ubriull_w6 Oil[! t,CiLnbCiut,Ll_npbCi urtll_mu t 11bl41i wnw2t,G qLwG (uljull_mu t 
wJpuwG bp4pnfl11 L/lmLQ), Lnbrtli t mGbGmu wpwq I.. LfltiLl. wJpmu : tp4pnp11 
qLwGmu, utung(! '-l.U.Lt.-t,g wCigCibLmg hbLnn, Ll.b112wGmu t wJpuwG qnp6[!Gpwg[!, t.. 
qLwCiGbpmu ubrtuwG wuLnt,6wCi[! hwuGmu t 11 ut,wll_npt, : 

LtmzmLti 2wpdt,2mu wupnrt2nll_t,Ci pwgwnll_mu t 6wJpJmGwJt,G WJflUWCi 
bpl..mJp[!, hCiwpwll_npmpJmCi [!GobnbLnLl. oqLnwqnp6bLm wll_bLfi 6wCip I.. tdwG, t,u4 
bppbuG Ciwt.. gwG4wgw6 hbrtmll Lj_wnbLWGJmp: Cwpdt,rn 4w11nrt t wztuwLnbL Gwt.. 
11t,qbLWJt,G LnWflpbpwljnll_: ClLwCiGbpt, CinljCi !WL/lb[l mGbgnri 4WflPJnLflWLnnpwJt,G 
zwpdt,2Gbpt, hbtn hwubuwLnw6 (6G4wot.. Lliubnt, CimJG L4LnmLnwpll_wJt,G nbdt,umu)' 
LtmzmLti 2wridt,2G wL4whnll_mu t 26 % hqnpmpJwG w6 I.. 30 % Lj_wnbLwGJmpt, 
6wtuut, L/lnppwgmu : 

rhwpljb, zwpdt,2G mGt, Gwt.. pbpmpJmGGbp· PWfl'l 4wnmgll_w6Q, 6wGp I.. 
ub6 bqpw2wl/lbfl, uwljwJG hw2nrtll_w6 LnWflpbpw4Gbfl[! 4w11nrt bCi mGbGwL 
hu4wJw4wCi wnwLl.bLnLPJnLCiCibp, WJ'l plj_mu pwpop t4nlnqt,w4wCi uwppmpJmG: 
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UJr,owu qnr,ooGpwgt, i.Jwnwt.J.wruwop . 11'1ql:iLwJt,u 2w11ct'1!Gl:i11: t:;pt 
unt.J.n11wi.Jwu 11'1ql:iLWJ'1G 2w11cttitul:i11mu Gt11gwJLnn11. L[wnl:iLwCiJmpG wGut,2wl.lll:iu 
wmt.J.mu t. wlljw wJu 2w11ct'1tGt11mu wJ11owu qn1100Gpwgo pwctwGLJ.mo t t111.Jm 
tnmL'1 : Unw2t,G tnmLmU utl.j w2tuwu,wGQwJj1Ci 9'14L'1 hwuw11 Gwtuwu,l:iuLJ.nri. 
L[wnl:iLWCiJmpt, unu, 20 %-o QLWG t Gt11gwJU1L[mu pngwumri.'1 tpnQfl wCigQl:ifl'19 , 
tpnpfljli.J 41n2t,wuuwG i.JwpjlLCil:i[llJ, hUjt.J.l:iLnt.J. utri.ut.J.wo 011'1 ~tu, wGut,2wUjl:iu 
wJ11LJ.mu bu' ut,2wt.J.wmt, 2t11uwuu,j16wGo hwugCil:iLnt.J. ut,GtL. 1900 C-t, : 

b111.J11n1111 tnmlmu pngwumri.t, wt.J.l:iL'1 uto wGgQbfl'19 Gbr,gwJu,t.J.wo 
L[wnl:iL'1!?'1 hjluGwi.JwG uwuo (tun2n11 4wpt,LGb11nt.J.)' oGi.JubLnt.J. pw11a11 
2b11uwu1.I1j16wCiwJjlu qnu,jl , wriwq L. wopn11.2mpJwop wmt.J.mu t : 

'-l.wnbLWCiJmpt, i.Jrii.Juwl.jt, GbrgwJu,uwG w1111JmGQmu, tpwu1.I1n11tG . I.Ilb'l.'1 t 
mGtGmu wt.ll:iL'1 w11wq L. Ll1'1t.l wJrimu , QwG unt.J.nrwi.JwG 2wrct'1tGl:i11mu: UJu 
2w11ct'1tGl:i11mu L[wnbLWCiJmpt, Gt11gwJU1muG t,riwi.JwGwgl[mu t oGl.jwaL. L'1ubnt, 
LllU1U1uwG 19-21°-t, ut,2wi.Jwmmu, wJu 11bll1Qmu, trip unt.J.n11wi.Jwu 11'1qbLGb11mu wJG 
1.jw1.I1wr,L[mu t 19-36°-t, ut,2wi.Jwmmu: U1111JmCiQmll qqwLtinritG (unl.Il 15 %) 
tpnQriwGmu t L[wnl:iLWCiJmpjl U1l:iuwi.Jw11w11 owtuuo. jlui.J w111.I1w6Ljn11. qwql:irit:! 
uwm1t.J.mu tG U1WUUJW4 wGqwu: 

,bLt,nunpt,L: Uw11111.JmpJmG1J , tirbG 11ubLnLJ. tLinLnqjlwi.JwG wri.tu,t, tqrt,u, 
Lfl2nrbG ul.jubg UI.IlWObL 2112wi.Jw ut,2wt.lWJfllJ j_pmGwLJ.n11n11. Gb[lQjlG WJflUWCi 
2w11ct'1t Gl:i11nt.l Ltintuw1111wut,2ng mGbCiwLm hGwrwt.J.nrmpJwG uwut,u: UJ11 
hGw11wt.J.n11mpJmGut11'1 u,wrpt11w4ub11t,g ob41J wrL.'1 tGtriqt,wJt, oqu,wqn11omuG t: 
Ujluj_ L. 20-1111 11w11'1 70-w4wG ~t.J.w4wGub110 hwJI.IlGjl hl:iL'1n1.I1t11.w4wJwGQGt11nul 
wrL.'1 tGtrqt,wG uttuwujli.Jwi.JwGt, t11 tnntuwi.Jbfll.llt.lmu ut,2wGI.JJWL 
uw11Qwt.J.nrmuGb11'1 oqGmpJwup (2nqb4wpuwub11. 2b11uwtLb4u,rwi.JwG U1Wflflbf'1'19 
pwri.4wgwo uwru,i.JngGbr): ~uGwri.Jt.J.nri. wrL.wJt,G 2wrct'1!Dtrmu «LnLJu-2wrctmu» 
g'11.JLD tirwi.Jwuwgt.J.mu t ub4 wqrbqwu,t, ub2: 

UJuUjjlut, 2wrct'1t'1 wnw2t,G qnronri. un11bLIJ Gwtuwqol:iL L. UjWI.Ilflwuu,bL bG 
wub[1jl4wgjl qjlu,Gwi.JwGGbfllJ , WJG jlflbGjlg Gtri.JwJwgGmu t ul:ii.JIJ UJmujl t.J.rw 
mri.ri.whwJwg u,tri.wi.JwJL[wo QLwGGbr (Gi.J . 5.13): '-l.trt,u QLWGIJ t.J.br2wGnul t 
pwttiwGgt,i.J qupbpnt.J., nrt, ut,2nt.l QLwCit, ub2 t pwtpwGgmu i.Jjlqwi.Jbu,LJ.wo LnLLiwJjlG 
hnUQIJ : 

QLwGGbrmu 2w11ctt.J.mu t bri.Jm utung, nrnGg w2tuwu,wupw1'1Go (uu,nrt,G 
utung) mGt, uUC-t, utungGbrt, GuwG wl[wGriwi.JwG i.Jwnmgt.J.w6.R, t,ulj wriu,wuri.t,w 
(LJ.b11'1G utung) wL/bL'1 2m1.I1 Guwu t q1.I1'1t '1. QwG utungt, , nro t.J.brt,u t!wumu 
owoljl[wo t UbU1W'1.WLWfl'19 UjWI.IlflWUI.Ill[wo gwGgnt.J.: UJU utungt, '111wumu writ.J.wo 
i.JnuwaL. tunnn!jl ub2 L94WO t Ujnf"[UjWI.Iljl pbLQ (tuwfll.Ill[wOQ): b[14m utungubrG tL 
utungwi.Jnpbrnt.J. ut,wgt.J.wo bu oGi.JwaL. L'1ubnt,u : 
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Cwrct'1!'1 w2tuwu,wCipwJt,Ci uwr,ut,Cio un4.nr,w4wfJ 011Ci t, nro 
qnroGw4wGmu L11'1Ll. pwtpwGgt,4 t 2b11ow6wnwqwJpuwG hwu1u11 : Lit,qwi.Jbu,4.wo 
LnLUWJjlG hnupG [!CiljCibLnLJ. wr,u,wuri.'1!'1 ubu,wri.wljwCi gwCigt, LJ.rw, UlWQwgGmu t 
WJU: 

LtHJ uti hnuu 

JH ,~ 

__ . tup u1 w1\ri J1: 

_ .. . w1JuwuauUpu1.rJ1U fumg 

..... --· tu~ f11 111 m u1 ll,i;, LuJ j11i 1l t1111 ~ 

, . ...-l'ill lll (.i ti'JU llfJ lUl1nf 

,..,. vm1w dl11Jtubn 

ulj. 5.13.,bL'1n2wrct~1!'1 uljqpmGQwJt,G utubuwli . 

Ur,U1wLl'1.'1! ilt,mgjl 11bll1'1 t.lbfl 1JGpwgE'1 ctwuwGw4 0110. wGgCibLm[ ubmw11w4wG 
pbLQt, ut,2nlj. rr 2trunLpJw(i nrn2wi.Jjl QWCiwl.jmpJmGo hw11n1111bLnLJ. 11rwG, UnLUl.Q t 
qnromu 11b14t, Luztuwu,wGewJt,G tumg, nru,brt 2br,uwuu,t,6wCi[1 qqwLtinr,bG gwor 
t, QwG Wfl1.I1Wtlrt'1!'1 wn4.w4mo: ,bu,L.wpwr, 011G [!G11wrdw41[bLnLJ. Cibr,qnr,6nLt1 t 
wzluwu,wCiQWJjlG otungt, LJ.11w· UjU1U1bgCibLnLJ. oGl.jwdL. L'1ubn(!: 

U2tuwU1WUQWJj1Ci [!Cipwgpjl LJ.b112mu WflUlWUr[jl! utung[l qu,GLJ.mtl t LJ.br,t,G 
bqflwJt,G 11'1renLu, t,ul.j w2tuwu,wGQwJt,G otung(!· Gb11Qt,Ci, n11t,g hbu,n ui.JuLJ.mu t 
11rwug unu,bguwu qnr,6[!upwg(! : U2tuwu,wGQwJt,Ci tugnul 011[1 hwugGmu t uwnbL L. 
'12Gnrt WflU1WUrt'1!'1 wnLJ.wi.JnLJ. Cinrt,g t.J.b11w11wnGmu t qupbpwu,wl.j u,wrwompJmG' 
GwtuwUjbu UlWQwCiwLnLJ.: <Dwuu,nr,bG, Ujnr[UjWI.Iljl pbLQIJ U14.JWL 11bl.ll.QnLU 
hwu11t,uwCinul t nrUjbu tGb11qjlwJjl qbGb11wu,n11: UJGmhbu,L. 9'14LD 4111.JGt.J.mu t: 

UJuUjjlut, 2wrct'1!'1 OQQ-G tpnpr t, uw4wJG mGt, pwLJ.wl.jwG Ujwr,q 
4wnmg4.w6Q L. LJ.wnbLWCiJmpt, UjwhwCi2 !'1 qqwg4.mLt Pwgt, WJl1, OQQ-[j 
hGwrwLJ.n11 t pw11drwgCibL Ol.llU1'11.Jw4wG nul.ljCiJwi.JwJjlCi hwuw4wr,qb11'1 
oqu,wqn11ouwG, qopbpt, i.Jri.JGwljt, Wl.llwi.Jbl.llWU1tlwCi L., w2tuwu,wGpwJ'1Ci tugmu 
2bflUWUU1j16wGGb11t, Oba LnWr,pbflnLPJntG UUlbr[ObLnt UUjWUlWl.jnLJ., hnLJ.wgtlwG 
hbrtmljwJjlG hwuw4w11qti i.J'1rwnuwG ut,2ngnt.J.: 

t-hwpi.Jb, w11L.'1 tGb11q/1wJn4. w2tuwu,n11. ctwuwGwi.Jwi.Jjlg ubpbGwGb110 
wnwJctll ibCi i.Jw11nri llr,gwl.jgbL «4.nLLJ.n»-'1 l.jwu «SnJnU1w»-t, hbu,, uwi.JwJG UUli-nul, 

145 



6w1.4nGt,w1nu'i L. UL{UlllflWLPWJnul hWJlllCip w11rumGwpb11wl.jwG -l>ti11uwGb11ti 
uwuCiwl.jgnLJ}JWUp WJU nLl'J.rJ.nLJ)JWUP lJlWflL{nLU bG qqwtti wztuwlllwCipCibfl L. WflflbG 
UlllbrJ.Ol{bt bG 41n116Gwl.jwCi CillmzCibflti UlWflWlJlbuwl.jCibp: 

U2tuwlllwCipCibJ1Ci bG lllWfll{nu.l CiwL. 11muwulJlwCit, :t>b11b11wgtiw1mu: 
U1u1.4bu, 011t,Gwl.j' flbLbCinq11wfl 2wri.w2ti llti tunulp Gwtuw~bnGn11Gb11 ULbpubJ 
LiGntuti ri.b4wl{WflnLJ}JWUp wnw2'1G LnWflpCi ,t, nfl qpwri.l{mll bCi Wf1UWJ'1Ci 
tlWflllll.jngCibflnl{ wztuwLnnrJ. tnbtuGpljwJti GwtuwqMwCi wztuwlllwCipGb11n4: UJu 
tullpt, wztuwlllwCip[! hn4.wCiwl{n11nLll t bf1filllWUWflflGb11'1 ulllbrJ.OWqn11omJ}JWCi 
qplllwlllbtuCifil.jwl.jwCi l.jbGui11nG[!: 

1wllwqnpowl.jgmJ}JWCi WflflJnLCi.Q[! hwGfltiuwgwl{ wnw2t,G hblfinllnptiw. nfl(! 
u11gmCiw4 t GuwCiwlllt,1.4 WfllllWUWhtlWGJWCi UnflbLCib11tiG: «U11L.w1'1Ci wnw2Cibl.j[!» 
nLCip 170 Ltq ewz L. 4500x1500x800 uu bq11w,w41b11 : ruLt w11L.w1tiG uwplllljngGb11ti 
LnLUWltLwGt,, llwLtbflbU[! hwl{wuwp t 61l2: 11:iLfinllnpfitG mCit, b114m 2w11ctti{ 
wnw2'1GC!' 375 l{Ln hqnflnLJ}Jwtlp , wpL.wJt,Ci llw11uil.jngCibpt,g uCil{nri 2w11ct/1,Ci t. pul.j 
b11411nflflC!, 1100 l{Ul hqnpmJ)JWtlp , unl{npwljwG wljmtlmuwLnnpwJ/lCi 
llwpllll.jngGb11'1g uG4.n11 2w11ct/1, t : Cwpctt,,Gbp(I , ut,wut,G wztuwLnbL'1u, w1.4whn4.mll 
bG hhLtinunpt,Lti tlt,G,L. 53 lju/ctwu 2w11ctuwG w11wqmJ}JmCi: 

ttb4LnflWUnptit: h.m2n11 pw11wpGb11mll UJ}CinLO[llJlWJtiCi Ofljl UWp[lnLJ)JWCi 
hwllw11 tlrtllnrt 1.4w12w11ti wubCiwwptlwtnwl.jwG brtwCiwl.j[! hwllw11L{mtl t wCigmll[! 
tL bl.jtnpwllnpfil Cib11fiG: 

@mCiw4.np W[llllw6L{n11 qwqbfl ,mGbCiwLmg pwgp , WJfl ubpbCiwG 
pCimJ}wq11L{mtl t CiwL. l.jwnmgL{wopwJj,Ci utubuwJti 1.4w11qmJ}JW1lp, !nLCibCiwLnL{ 
wJG1.4tiu'1 wl{lllntlnpt,LwJj,Ci hwGqnl)gGbfl, t,G,1.4t,ut,p bCi 2w11cttirn . Lrnn1111uwG 
ubtuwCipqll[! , wpwqmJ}JmGCib11ti 41n41ntutlwCi u,mtp(!, wL{wCi11wl.Jwfi 11h4(!, pulj 
pntn11 wCit,l{Cibp[! 4w11n11 bu L'1Cibt tnwGnri.' PWfl~flwgCibtnll tLbl.Jlllpwtlnpj,L'1 
wCign11mGwl.jnLJ)JnLCi[!: 

tLbl.JlllpwunptiL'1 uuib11MwG nLrJ.flnLJ}JWtlp w2tuwu,wCieCib11 bG lllWflL{mu 
w2tuw11h'1 zwlll b11411Gbpmtl: 11pqwJti wL{lJlnpmuwzt,Ciwl.jwG qnJlOWflWCinLll 
Ubflpwljw(i W[llllWl'}flnLJ)JWCi hWUWfl Ciwtuwqot!bL t l)U:b-2204 
ut,411ntL bltlllflWWLllllnpnLU(2: ttb4LnflUJl'inptiLGbfl'1, WflflbG 41n116w114mllCibp wGgwo 
41np6Gwl.jwG GtlmzGbp bG W[llllWflfltlbL GwL. nLuwGnLlul.Jp , Snuwmtiti L. b11L.wGti 
wLlmnunptiLwJtiG qn11owpwGGbpmtl : ttblilllflWLnWJ?utJGbfl ttiu b11J}L.bl1mu Ouwl.jwG 
pw11wpnul tliU"l0-70 gmgwhwG11bup ctwtlwGwlj : Pwl{wljwG hw2n11 bG 
wztuwLnmll GwL. wGqLj,wgti 4nGUlllflnLl.jLnnpGbp[! , 11bnL.u 1975 J}, ul.jqpGbpt,G 
UwG,bulllbfl J?WflWpj, 41nringGb11nul hWJLnGl{bgj,Ci 34 m11L.n11t, hWUWfl 
hwz4w11t.,L{wo tLh4ui11w4wG wLltnnpnLUCibfl : 

@bJ}L.. UWflflWUlWfl tLblJUlflWUnpt,LCibfl(I pw11.wpt, hwtlwfl Gnri ubpCif1ti 
ubpbGwGbp bG L., wnl.jw Gb11p'1G WJJ1UWG 2w11ctti,Gbpn4 WLllJlntlnpj,LCib11t, hblJl 
hwtlbtlwlllwO, mGbG pwl{wl.jwG hwuwpwl.j , tpm,t,l.jwGtlwG lnbup, J}WtpwCigj,Lj 
lnwGt,p L. 41n2J1ti4 wCit,l{Gbp, Gwtuwlllbul{w6 tlbl.j-bp4m uwpl'}m hwuwp: '"lpwGp 
tut,ulJl :flmGL19j,nCiwL bG, hwuwf1w4 ljwnwl{w11tlwCi tlb2, wGw11tlm4 L. l{Gwuwl.jwp 
qwqbp ,bG WflLnWCibLnmtl : 
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UwljwJCi , tLb4lllflWunptitG WOWJcttl ZWUl t qt,2mtl Wl{lllnunpfitGb11fiG, 
wnw2t,Ci hbpJ)tJCi wpwqmJ}Jwtlp: '"lflwCig wnwLJ.btwqmJG wpwqmJ}JmGn t.,wqtlnul t 
40-60 Lju/ctwu, /lulj .t,p1.JGupwl.jwG llnflbLCibpj, untn' hwqt,l{ 20 l.jtl/ctwtl: 
UJCimhwGflb116, wm1.4t,ut, wpwqmJ}JmGu tfltill pwLJ.w11w11 t ubo 2w11.weGt 11mu 
«l.4'14» ctwubpfiCi , bpp w4.U1nunp'1tGbfl[! , opt,Gw4, 1.1Jm-3n112ti 1.jbGlllpnGmti 
2Wf10L{mu bG (!UflWllbG[! 11 l.ju/ctwtl uti2tiG WflWqnLJ)JWup: 

bflljpnpfl J}bflnLJ)JntG[! PWLlwt.,wG LnLf12 t : Ubpt,wl.jwCi tlnl'}btGbpfi 
qn116n11.mJ)JWCi 2wnw4.'1rJ.C! l.jwqtlmu t [!GflwllbCi[! 50-80 l.jll , hbllln wfihflwdbzui · t 
Liw tl 4.bpw1.t,gpw4n11bL, Ljw u trntubL wljmumuwlllnpwJt,G llWf1lll4ngGhp[!: 
%11tlwCiwl.jwG WfllllWflflnLJ}JWG tLbljlllflWW4.lllnpmuGbpfi 41np6Ciwl.jwG GtlmzGbflpg 
ubl.jG mGt, 1.4whbulllwJtiG wl.jmtlmuwLnnf1Gb11'1 hwtnml.j l.jgwuwJL, uwl.jwJG wl{btnflfl 
4ztinC! uwhtlwCiwtpwljmll t zwpcttlwG wpwqmJ}JmG[! : Pwgt, flflWGt,g, wGhpwdbztn t 
wljmtlmuwuinJlwJt,Ci uwpuil.jngGbpt, 4.bpwLtigewL{n11tlwG 4wJwGGbpt, pwl{wl.jwGtiG 
tutiLn gwCig : 

bl{ L{bJ12w1.4bu , wl.jmumuwuinpwJtiG tlwplllljngCibp[! pwl{wl.jwG tlbow6wLJ.wL 
L. J}wGl.jwpdbp bG , flpwGg qwGql{wO(! hw6wtu qbpwqwCigmti t ubpbCiwJj, 
pbnCiwtnwpnflnLJ}JnLG[! : Opj,Gwl.f wCiqLt,wl.jwCi WfllnWflflnLJ)JWCi «tG-l>fiLl'l - 465» 
tlwlJGtizti t1.hl.jlllpwtlnpfitCibpj, 1.jw1.4wpwJpCi ,npu wl.jmumuwuinpwJt,Ci 
tlwplJll.jngCibpj, ubtpwl.jwG qwCiqL{w6[! hwl{wuwp t 200 ltq, t,uLt J}nLJLWlllflbtj, 
oqlllwl.jwp pbnCil{w6mJ}JnLCi[!' 160 l.jq: 

Utlb11'14JwCi -l>ti11uwCibppg tlbl.j[! Ciwtuwq6bL t 41np6Ciwl.jwG wl{lllntlnpfil, Ofl[! 
4w11n11 t wz)llwlllbL pCi,1.4bu pbGqpCinL{, WJCi1.4bu tt wl.jmtlmLJWlllnpwJpCi 
tlw11mLtngGb11nLl: UL{u,nunptitG mCij, 4.bg wGtilJ., n11nCigj,g llbl.j qnLJq(! CiwtuwuibuL{w6 
t pwgwnw1.4bu 400 l.jq-wCing wl.jmtlmuwuin11wJj,Ci uwpml.jngCibptJ LflWgmgt,, 
6wCi11wpbnG4wOmJ)JnLCi[! 4flbtm hwtlwp: 

Ul.jmumuwuinpGbflti tlb6w6wl!wL bl{ owGp tfiGbtm hwCiqwuwCip[! 
wnwG6Ciw1.4bu Gl.jwuibL'1 t, bpp hwtlbtlwtnmll bCip flflWCig qwGqL{w6[! bl{ 
wztuwtnmCiwl.jmJ}JmGu hbri.m4 4wnb1.wCiJmJ}n4. wzflJwuinri. wL{uintlnpt,1.Gbpt, hblll : 
UJu1.4bu , tlbl.j lllnCiGw Ljznnri. wl{lllntlnpt,l(! 3,5 l.jq qwCiqlj,wo mGbgnri. 4,55 L 
pbGqt,Gmt 4w11n11 t wGgGbt 56 I.ju 6wGw1.4w11h: U]l'l1,4put, mw11w6ntJ}JmG wCigCibtm 
hwtlw11 tLbl.Juipwllnpj,L[! 1.j1.4whwCi2'1 10 Li'-lui dwtl tLbl.JuipwtGbpqt,w, n11ti hwtlwp 
wGh11wctbzu, bu 340 I.Jq 4znnri mGbgnri. 1.jw1.4w11w1t,G wl.jmtlmuwuin 11 w1t,u 
tlwpuil.jngGb11: Ulllwgl{mtl t 85:1 hwpwpbpntJ}JmG hoqmui hb11m4 l{wnbtwfiJmJ}t, : 
<Dne11w,w41 bL{ J}bJ)L. wl.jmtlmLJwlllnpGbpj, Ulllbrt6mll[! wCiut,2wUjbu 4Ci1.4wuuit, 
tLb4uiJ1wtlnpfiLCibfl'1 hj,uGwtuGflpf1Cib11ti tm6tlwG[! : UJu1.4t,ut, l4WJllwGCibpmu 
hwf14wLJ.n11 t uuiw6bL L. hwtlbllwlllbL Ciwt. lllWflpbfl lllflWGu1.4nf1lllWJ'1Ci ut,2ngCibpt, 
oqu,wl.jwp qn110nflnLJ}JWG qn116wl.jpgGb11ti llb6nLJ}JmCiGb11u: Uhw WrJ.pJntppg urG,L. 
wGhpwctbzlll Wflf1JmGeti utnwgtlwG tGb11qpwJp 41ntuwl.jbp1.4tlwG b11bp ZflJ}wG' 

womtu (4wtl tl'12m1.Jw1t,G tGb11qt,w) - ttb4lllflWtGb11qt,w - l.jnGuiwl.juiwJpG 
LWflbfl - tLb4lllflWU1f1WGu1.4nf1Ul 0 6,5 % OQQ 

hmu GwlJ.J) - pbCiqpG - wl{lllnunpt,(. 4.4 % OQQ 
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womtu (l.jwu uti2ml.JwJ'1Ci tGbpqf)w) tLbl.Juir,wtGbr,qtiw-
w4mumuw1.11nr,wJtiG uwr,1.111.jng - tLbl.J1.1111wunpti( 2 % OQQ: 

U1.11wg4mu t, nr, bpb mCibgw6 wupn112 w41.11nunptiLwJtiG 1.n11wGuuinr,mo 
41ntuwr,pCibGe tLb4U11lnllnpt,LCibr,n4, wuiw 2,2 wCiqwu UJW4wu tGb~qpw 
4oqmwqnr,64p: 

rul.j 4_w11n· 11 t uiwu,whbL wJCiuibu , nr, w4mumuwmn11w1tiG uwr,i.nl.jngGbr,'1 
LPQJ2W4nr,uwG CiUJwU1wl.jn4 4wnntg4n11 2tr,uwJ'1Ci tLbl.Ju,riwt.iwJwCiCibr,'1 
wr,1.11wGbmw6 pntCiw4nr, CiJmpbr,[) qbr,wqwCigb(i Gt1112tiG wmuwG 2w11ctti!Gbr,n4 
4whw4nr,4wc w41.11nunptiLCibr,tJG: 'ld4wr, pb , 12wGti nr, 4b112tiG 1.11wr,pGbr,t,G 
pw4w4wGt,G wnu120Gpwg t Ci4wu,4mu tLbl.J1.11r,wl.jwJwGGb11t, w11u,wGbU1muGbr,Q 
t,Ci!UJbu 41n2t,wCiuwG, wJCiUJbu tL qwqwJt,Ci (6Mpp oeutiriGbr,[!) pmCiwLtnr, 
pw11wri11t,1Gbr,t,g uwer,uwG w2tuwu,wG12Gb11mu: Pwgt, WJl"l, unr, 
tLbl.Jmr,wl.jwJwGCibr,[I l.jwnbLti t l.jwnmgbL ew11w12Gb11'1g hbnm mwr,w611Gbrimu: 

,Gw11w4n11 t GwLi. tLbl.J1.1111wunptJLCib11t, wnwug wl.jmumuw1.11nr,Gbf1p 
1.11w11pbr,wtirr UUJwqwJmu br,Li.wG l.jqwG wnwGg wCihwu,wl.jwG tGbf1qpwJt, 
w11p1m11'1 ew11.wewJj,Ci 1.11r,wCiuUjnr,U1wJ'1Ci uti2ngCibr, : 'l11wG2 uuttbLm bG 
6wCiwUJw11ht, l.jwu 41n11ngp br,l.jwr,mpJwup wCig4wg4w6 uwLmtuGbnt,g: 
Uuu,t,!SwCiwpwr, WJl"lUJllut, l.jwhw4nr,mu UJbU1f1 t uu,wGwG w4bLt, t,Ciu,bCiut,Lt 
br,pb4b4ntpJmCi mCibgnl\ uti2ew11.wewJt,Ci !SwCiwUJwr,hGbriQ: ULtbLt, hbnm 
wuiwqwJmu ew11weubrimu 4oqu,wqn1164t, w4u,nuw1.11wg4.w6 tLbl.J1.n11wunpt,LWJj,G 
UlflWUUUJnfllll[): 

,wtnml.j 41npw4t, ub2 t lltng4mu m11Li.n11uwG i.J.wmti o2mun4 
Of1WQ[1W4np4w6 UJLWULnpl.j J2Wf1U1[1, Li. l.jbCiU1J1nGw4wG U1fllUUUUJn111.nwJp[i t,lJ-[) 
1.11weut, w4tnnunpt,Lt,G wubCiwl.jwri!S bppm11n4 m11.w114mu t ut,GiLi. Ciwtuwtnbuttwo 
LJ.wmo: 

tLb4Lnf1wl.jwG ouCit,pmu «nnuwun4»-t, (nmuwmnwG, UlWU1flwutnbL t 
r .'-l.rlnuwCin4[), 1901p.) mp wl.jmumuwumpGbr,Ci wuiwhn4.mu ttiG 60 40 
qnp6n11mpJwCi 2wnw4.t,11, bpl.jm tLbl.Jtn11w2w11ctti1ub11'1 hqnr,mpJmun· 6 ll. met (4,4 
li'-ltn) tr,. qwCiq4.w6[) 4whwLJ.np4.w6 4t,6wl.jnto' 1,6 Ul, Ciumw1.11b11brit, ewGwl.j[)' 17, 
wpwqmpJmCi[)' 11 I.ju/ ctwu : 

liwUJwriwpp4wJt,Ci uwptnl.jngCibpnLJ. Li. hwu1.11wtnmG hnuwGenLJ. wztuwtnn'l 
tLbl.Jtnpwl.jwG uwriew4npmoCibpnLJ. 41np6Gw4wG urrUS U, 925.01 tLb41.11 11 wonpt,Lll 
(luU,lJ) qnp6n11mpJwCi 2wnwtt'1'1Q ubl.j w11wqwg4w6 LP9EW4npuwG !"lbUJpnLU 
l.jwqumu t 70 I.ju, zw11ctt,1ti hqnpmpJmu[)· 10 Li'-l.tn , qwCiq4w6Q l.jwhwttnrittwo 
4ti!Sw4mu untn 2 Ln, pbnCiwu,w11n11mpJmCiQ' 0,5 1.11 , wriwqmpJmGQ· 70 4u, ctwu: 

«~bCibflWL unu,npu » [ICil.jb11mpJmCi[), ul.juw6 1997p., qwCiqltw6wJtiG 
Wf1U1Wl"lflnLpJwllp pnriwril.jmo t EV1 ut11t,w4wG tLb4Ulflwunpt,w: U111.11wri11mpJmCiQ 
l.jwquwl.jbflUJ4.nLU t liwLt,.l>nnCit,wit, opbGurwmpJwG UJwhwG2Gbpt, hwuw<lwJCi, [lULn 
nrit, wpu,wri11n11Gbfl[!, n4_1;1bp gwul.jwGmu bG ubril.JwJwGwL Uubr,t,LjwJt, 
wubGwhwpmuu, CiwhwCiqt, zml.jwJmu, uiwriu,w4nri bu uwtnwl.JwriwribL ribUJp 
upCinLnf1Ln q11nJwl.jwCi Wf1LnwCibu,muCibp mCibgnri w41.11nunpt,LCibp 4wiswnpti 
wupn112 OW4_WL'1 2 %-t, !W41n4: 
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C!GrihwGnq, Ltiutmti LjJlW u,b11w4wJqw6 bG 1,5 ll U1[1wllwq6nq bLl 1,5 U1 

qwGqqwonq pwLj,wGt,LlQ L. tLblJU1[1WmdwJtiG U1bl'\W4lUJWUllQ, n[IQ ljw[lnl'l t 
w2tuwU1bL 2wfldtitwJtiG L. qbGb[lWUln[lwJtiG nbdt,llGb[lmll: CwfldtitwJtiG nbdt,llmll 
w2tuwU1bLtiu' tLblJU1[1W4wG 2wfldPiQ uGqmll t 4nGu,w4u,witiG gwGgt,g L. 
pw41wGtiLltiG hw11nf1rinul llnu, 3000 L4U1./[1nL4. W[lWqm~JmG: ClbGb[lWUln[lwJtiG 
nbdt,llmll' tifl WflUlW[lflWO hnuwG11nLl uGnul t llWfl2WJtiG 2wfldtJtGb[1Q: UwljwJG 
pwLj,wGtiLlti uwhllwGwLj,wlj hGw[lwqn[lmpJmGGb[lt, hbu,L.wG11nLl, qt,[lnpmuQ 
qw[lqwgGnul t[l QGriwllbGQ 20-25 ljll/dwll w[lwqml}JmG L. 2,5 ljll CiwGwL4w[lh 
wGgGbLnL9 hbu,n owtuumll t[l tGb[lqpwJti L4W2Wflti 60 u,nljnuQ: 

,bu,wqwJmll j}WLj,wGtiLlti tGb[lqWU1W[ln11mpJwG PlU[lO[lWgllwG UL4WU1Wljnq 
WJG L4WU1[1WUU1qbg ni pb hno, WJL Lj,wpw13qbg L4nl'\L4WU1JW dwL4wqbGt,g: Uti2tiG 
n[IW4ti L4nl'\L4WU1JW dwL4wqbGt,g L4WU1[1WUU1qw6 j}WLj,UJGt,LlQ, 6 wGqwll wLlbLti 
tGb[1qWU1Wf1n11mpJmG mGt,, 11wG «tflLtilJnG»-ti 13wLj,wGti~o: t>ulj b13b L4nl1L4WU1Jw 
dwL4wqbGt, LJ,ntuwflbG oqu,wqn[16qbG 3 wGqwll wLlbLti UJilmr, wn GJm13br,, wL4w 
tGb[lqWU1W[ln11mpJWG fuu,mpJnLUQ 4PW[l0[1WUW L.u 10 wGqwll: UJUL4t,uti 
qb[113wLj,wGt,qGbflti Lj,n[laGwljwG GllmzGb[l bG uu,b116LlbL tuU,U-mll L. UUl.,-mll: 
Quu, UlbUWljW[lW!l tGbr,qWUlW[lnl'\nLl}JWG, tunflh[l[lWJtiG qbr,pwLj,wGt,qGb[lQ llnu, · 
b[lljm wGqwll qb[lwqwGgmll bG wllbfltilJJwG «LnlJtutiri» :PtiflllWJP 
qb[113wLj,wGt,qGb [lpG : 

t>Gb[lgt,nG UWJLWljGb[lt, 13wLj,wGt,qGb[lQ ll13GnLn[lU1nLll 4w[ln11 bG L4U1U1LlbL 
lltJGtL. 4 dwll L. qwljmmllt, llb2 QGrimGwlj bG tGb[lqt,wG UjwhL4wGbL llnu, 12 dwll: 
UtiGtL. 10 ljq 4znn11 qwljmmllt, llb2 llwqGt,uwljwG wnwGg11wlJwLGbflti Llflw 
u,b11w4wJqw6 nnU1n[1-pwLj,wGtiLlGb[lQ ljw[lnl'l bG U1W[lt,Gbnnq L4U1U1LlbL: 

Qb[lpwLj,wGtiLl mGbgn11 wllbr,pljJwG 13b13L. llW[l1'llUU1Wfl wqu,nllnpt,LQ llblj 
L4U1U1mllnLl ljw[lnl'l t llnu, 90 ljll/dwll W[lwqmpJwllp wGgGbL 180 ljll CiwGwL4w[lh: 
Lnu-UG2bLbumll wztuwu,mll bG «LnlJtutiri» :PtiflllWJti b[lljnt t,Gb[lgt,nG zwfldtitGbflnLl 
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wqu,npmuGbfl, Lj,n[!Ob[l bG 4wU1w[14.mll liJm-3nf111ti llbU1[1nL4nLtiU1bGt, 
tLblJU1[1wqGwg11Gb[1mll pwLj,wGt,qwJtiG hwllwljw[lq Gb[l[lUbLnL m1111m13Jwllp L. wnG: 

Uqu,nllnptJLGb[lp qGwuwljW[l W[lUlWGbu,mllGb[lt, twljwG GLJ.wqbgllwGQ 
ljw[lbLti t hwuGbL wqwGriwljwG LJ.wnbLWGJmpbflti n[lwljt, pwflbLwLJ.llwG L. Gn[l' 
tlJnLnqt,wL4bu wLlbLti llw11mfl qwnbLWGJml}bflti oqu,wqn[lollwG 2Gn[1hpLJ.: uzqwo 
nLl'\l'\nLj}JWllp 4WU1WflLlbLtill ht,llGwljwG llti2ngwnmll t hwGritiuwGmll PW[IO[l 
13mGw4.nr,m131nLG mGbgn11 hwljwribu,nGwu,nr, u,bu,r,wtl}tiL4WL4WflP /Stlj/ 
L4W[lmGw4m13JwG pwgwnmllQ wqu,nllnptiLWJpG pbGqt,GGb[lmll: 

UtJGtL. WJdll, W[IU1W[l[lqn11 pbGqt,GGb[lp 75 %-Q tptJLwgLJ.w6 bG L. 
Jm11w11wG!]nt[l LPUlflP llb2 L4wr,mGw44.mll t 0, 17-0,37 q 4wL4wr,: t13tiLwgqw6 
pbGqt,GGb[lt, WJ[lllwG dwllwGwlj [l[lWGgmll l4W[lmGw4LJ.n11 4WL4Wflti llnu, ljbuQ 
W[lU1WOqn11 qwqb[lp hbu, W[lUlWGbu,LJ.mll t llpGnLn[lU1: UJu ht,llGwtuGl'lflP LnLMwG 
hwllw[l wGh[lwdbzu, t h[lwdw[lLJ.bL St~-ti oqu,wqn[l6mllt,g ht,~GwljwGmll ni 
13mGwqn[l hw4wribu,nGwU1n[1Gb[l ljp[lwnbLm L. GwLJ.pti 4[14Gw4t, qb[lwllzwljllwG 
qn[lOQGpwgGb[lp 6wLlWLUb[lp QU[lW[lOwljllwG CiwGwL4w[lhnq: UUl.,-mll, 
~wGwriwJmll, Qb[lllwGtiwJmll, CqbJQWflPWJmll, 6wL4nGtiwJmll L. WJL b[14[1Gb[1mll 
4WL4W[lp L4W!lnLGwljmpJmGQ wqu,nllnptJLWJpG pbGqt,GGbr,mll hwugLJ.mll t 
GqwqwqnLJGti (llblj LPU1[1mll 0, 15q-t,g L4w4wu): ub[lljwJmllu wm b[14[1Gb[1pg 
2wU1b[lmll 4wL4W[lwJtiG ht,ll11nLJ. hw4wribu,nGwU1n[1Gb[lQ QU[lhwG[1wL4bu tbG 
oqu,wqn[l6qmll : 

t13tJLWJpG pbGqt,Gt, oqu,wqn[lollwG LflP4. W[lqbLntllQ UnuljLJ.wJmll 
O[lt,GwljwGwgqwo t' uljuwo 1998 134.t,g: flmuwuu,wGmll L4LWGw4.n[14.w6 t[l 
w[lqbLbL 2000 13qt,g , uwljwJG riw 4wL44.w6 t GwLJ.pti qb[lwllzwljllwG 
U1bfuGnLnqt,w4wG qn[lOQGpwgGbflti LJ.b[!wlj,ntullwG L. 4wU1wflbLwqn[161lwG hbu,: 

Sb[lUl[lWtptJL4WL4WflP wllbGwhbnwGljw[lWJpG Lj,nfllwGJmp t hwGrit,uwGmll 
llbptJLb[l[ln[l[lWJt,GpmptJLbpbflQ /Ut;Pt;/, n[IQ tuwnGLJ.bLnLJ. hmll GwLJ.pt, hbu, (8 % U-
76 pbGqt,Gt,G , 11 % Ur-93-t,G), ni lltiwJG wllpn112nLJ.tiG riwriwflbgGmll t 4wL4wr,wJtiG 
llt,wgmpJmGGb[lp W[lUlwGbu,mllQ, WJLL. 5-10 % GLJ.wqbgGmll t WJL 13mGw4.n[l 
GJml}bflti L4W[lmGw4mpJmGQ W[IU1w6LJ.n11 qwqb[lmll: UwljwJG, iGwJw6 wJu 
hwLlhLWGJmpt, ljp[lwnllwG W[l[lpwljwG hGtbl'\nLl}JWUQ, l'lflW Wfl[lJmGwpb[lwljwG 
W[lUlW[l[lnLj:}JnLUQ ribnL.u 4wGnGw4.n[l4.WO it: 

C[12w4w llt,2wLlwJflti w11u,nu,llwG twljwG lj[!Ciwu,llwG L. 4.wnbLWUJm13t, 
u,Gu,bullwG ljw[lbLti t hwuGbL wLJ.wGriwljwG GwLJ.pwJt,G LJ.wnbLWUJnLPQ, WJUL4bu 
Liniqwo, WJLQGU1r,wG11wJtiG qwnbLWGJm13br,n4. LJ,ntuwr,t,GbLnL ribl411mll : UJu 
U1buwG4JmGt,g qn[16GwljwG Litiflwnmll bG qu,bL hb11m4wg4.w6 L4[1nL4wG
pm13wGw1tiG L. pGwljwG ub11llqw6 qwqb[IQ: Quu, Lj,n[laGwljwG qGwhwu,wljwGGb[lp, 
qwqwJtiG qwnbLWUJnLl}b[lt, oqu,wqn[l6mllQ hGw[lwLJ.nr,mpJmG t UlWLPU ti2bgGbLm 
wotuwoGti oeutiriti WflU1wGbu,mllQ 2-4 wGqwll , wqnu,t, oeutiriGb[lt,GQ 1, 1-1,5, t,ulj 
qmllw[lwJtiG wotuw2flw6t,GGb[1pGQ' 1.4-2 wGqwll: 
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Uw4wJCi ut111llJ.w6 qwqwJtiu 4.wnbLwCi1mpb11ti oqu,wqn116nul[! 4wL44w6 t 
uti 2WflE pb11ntpJntCiCil:i11ti hbu,, uwuCiu14.n11wl4bu· 2w11dNti hqn11mp1wCi ti2bgmu 15-
20 %-nl.J., w4umunptilti ptnCiwu,wi;n11mpJwCi Ci4.wqmu 14 %-n4 (qwqwJtiCi 
PWLnCiCib11ti qqwlti qwCiq4w6ti hblill..wGEm.O, LJ.wqEti L4w2w11ti CiLJ.wqmu[! ub4 
Lgw4.n11uw[i 11tu.wmu utJCitl.. 180-220 4u (4[1l.jCiw4ti wCiqwu Er! t' hwubllWUlWO 
pbCiqtJCinLJ. w2tuwU1nf1 wLJ.1nnunptiLCib11ti hbin) , qqwlti 6wtuub11 wLJ.umunptJtCibflti 
4.bpwuw11EwLJ.n11uwCi hwtlwp, rCitL4bu Ciwl.. qwqwLgw4.n11uwCi l.jwJwCiCibflti 
l.jwnmgmll: 

Cw11cttiitig Wfllllw64.n11 qwqb[lmll uti Ewfiti pmCiw4.n11 pwriw1111tiiubriti 
l.j[16WU1UWU hwCiqwllwCim:'! Ul4WUU1nLU t w41nnunptiLCih11ti 11tiqbLWQUWU[!: Util..Cinqu 
ctwtlwuwl.j qn116Ciwl.jwCimll oq1nwqn1164.n11 11tiqbLWJtiCi LJ.wnbLWCiJmpbflti gw611 
OflW4[!, llflWUg tlw4Cit,2Cib11ti ubqnCiwJtiCi wCihWUWL4WUlWUtuwCimp1mCi[! , tiCitL4bu 
uwL. 2w11cttiiutpti 4.wnbLtiEwJtiu uw11EwLJ.n11mllCib11ti t.,w11qwiJ.n11uwCi wCil.jwJmCi 
pCimpwq11bfl[! pb11mtl bu pmCiw4.n11 WfllllwCibwullub11ti iw1111w11wg4w6 
pw11611wgtlwCi[! (wnw2tiu hbpptiu 661lpw1tiu wuhti1111ti11ut11ti) : <-lt112tiu u,wptJCib[lt,Ci 
6wL4nutiw1mll l.jw1nw11L1.w6 qtilllwhb1nwqn1nwl.jwCi w2tuw1nwCiEGb11ti 
wprumCiECib[l[! wL4wgmgmtl bu 11tiqblwgllwCi pwgwuwl.jwCi hb1nL.wCiEubfl[!, 
hwU1l.jwL4bu ctwnwuqwl.jwCimpJwCi t.,n11t, L. Ew11gt.,briw1tiu htJ4wu11mp1mCiub11ti 
LJ.11w : 

flmuwu1nw(jmll uti2tiu I.. tun2n11 w41nnllnptilwJtiu Ujbinwl.jwu 
6bnCiw114mpJmCiub11ti lltiCitl.. 80 %-[! 4whwLJ.n11LJ.w6 bCi 1nw114.w gntflll1 wlltiuub11tiu 
2w11cttiiub11ti ll1WEWgllwCi hwuwt.,w11qb11n4, n11[! umJCiL4bu tw4wCin11bCi ti2bgumll t 
pmCiw4.nn wp1nwOb1nnurnt11ti EWCiWl.j[! bppm11ti llnLflU qwlntg wnw2 2w11cttiiti 
1nwEwgt'iwCi ctwuwCiwt.,ti t.,116w1nuwCi hbuiL.wCiEnLJ.: <-lb112tiCi U1Wfltiub11t,Ci 11tiqblwJtiCi 
2w11d'1ii:ib[lpg Wflll1W6Ll.nri qwqbpp otubLtimpJwCi L. pmCiwiJ.n11mp1wCi l.jp6wuiuwCi 
Ci t,;.jWU1wl.jnq l.jw1nw11l.J.nri hbuiwqnu,mpJmCiCibflp WflllJnLCiEnlJ., n[1L4bu 11'1qbLWJj,Ci 
2w11cttiiub11'1 w2tuwU1WO qwqb[lOLU Uflp '12bgtlwCi[! Ul4WUUlOf1 hwLJ.bLWUJntpb(l, 
4'111wn4.mll bCi tlbll1Wf10flqwCiwl.jwCi E'1tij,wl.jwCi upwgmpJmCiOb11· ~b11ngbOOb11: UJu 
hwlJ.bLWCiJmpb11'1 qn116n11ntpJwCi llbfuwCitJqll[! pwgWlilfllJ.mll t tl11'1 Ll.flW g11nri 
Ob11qn116mp1wtlp L. llflW WJflUWCi qn[lO[!Cipwgp l.jWll1WL'1qWJj,Ci wq11bgmpJwup: 
UtlbCiWLWJU ll1WflWOmll m(ib[r pw[lpmup h'1tlE'1 Ll.flW l4Wll1flWUU14w6 hwl.jw6tuwit,Ci 
hwlJ.bLWCiJmpbp[!, npnOg t.,t,11wnmll[! hCiw11w4n11mpJmCi t ll1Wlt,u, t.,wtuLJ.w6 
qwnbtwCiJmpp ub2 llflWCig L4WflmCiw4mpJwCi wu1nt,6wut,g L. 2wpctt,it, 
w2tuw1nwCiE'1 nbctt,llCib[1t,g, 6fubLt,mpJmCi[! CiLJ.wqbgCibL 4-7 wCiqwu: 

Q[iOw11l.jbCiE hbnwCil.jWflWJt,Ci WJL[!Ull1flWUEWJt,Ci LJ.wnbLWUJOLpb[lt, 
wnwi.J.btmpJmCiObfl[! L. pbflntpJmCiCibfl[! : 

,bnwOl.jW[lWJt,Ci w41nnllnpt,LWJt,Ci LJ.wnbtWUJOLp WUbLnt.l. L4bU1E t hwul.jwCiWL 
tCib11qt,w1t, E'1llt,wl.jwCi gwCil.jwgw6 Wf1PJnLfl, n11t, oqU1wqn116mu[! wl{w011wl.jwCi 
t.,wll Cinfl Owtuwq6i.J.nri wLJ.U1nunpt,LWJt,Ci 2w11ctt,iub11nul hOwflwi.J.n11mpJmCi l.j1nw t,Cii 
np iwtt,nll. Lnt6bL tub11qb1nt,4wl.jwCi ht,tlCiwtuCi11t,11Cibp[! L. 01.{wqbgCibL 2112wt.,w 
ut,2wL1.wJP'1 Ll.flw 4Ciwuwt.,w11 wq11bgmpJwCi wu1nt,6wCi[! : btCibLnl{ 1111wCii,g· 
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6L.wl{n11L{mu bCi tGb11qt,w1t, Cinfl Wf1PJnLflUbfl'1 h bnwCil.jw11w1Cimp1wCi ht,Ciq 
ht,tlCiwl.jwCi L4WJllwCiCib11· 

1 )tCib11qwhmUEWJt,Ci l4W2W[1Cib11t, wlih11wctbzu, EWCiwl.jp wnl.jWJnLPJnLU , 
2)qwCiql{w6wJt,0 Wflll1WllflnLpJw0 hCiwpw4n11mp1mO , 
3)U1flWUUL4nflU1WJt,Ci ntctWJt,Ci uibriw4WJWCiECib11t, hbll1 llflWUQ 

U1btuCinLnqt,wl.jwCi L. tCib11qb1nt,4wl.jwCi hwllwU1bf1bt'1mp1mCi, 
4)tGb11qt,w1t, oq1nwqn116llwCi qn[16[!Cipwgt, WflllJntCiwl{b1n L. [!Ci!lntCibL'1 

pmCiwl{n11mpJwCi gmgwGt,20b11, 
5)2whwqn116uwCi wCil{Ciwuwt.,w11mpJmCi L. wCi41nwCiqmp1mO: 

<lnJmpJmCi mCibCi wlJ.umunpt,LWJt,Ci hbnwCil.jw11w1t,Ci L{wnbLWCiJmpbfl'1 ut, 
EWCit, rnw11pbfl 11wuwt.,w11qmuCib11: <lnp6Ciwl.jwu ub6 hblilWEflEflnLPJOLCi t 
Ob11t.,w1wgCimll tub11qbrnt,4 11wuwt.,w11qntll[!, n11t, h'11lEmll [!Cil.jw6 t w4wCi11wl.jwu 
hb11m4 w6tuw211w6Ciw1t,G 4.wnbLWCiJmpt, LiwLn11t,wl.jwCimpJmu[!: 

,t11mt., wotuw211w6Gw1t,Ci 4wnbLwCiJntpCi mut, wubuwpw11611 
tub11qwturnmp1mCi[!, hbrnl..wpwfl 1111wGgn4 w2tuw1nn11 w4U1nunpt,LO mGt, Lt,nEfl 
!Wlt,b[l , qwnbt'1EWJt,Ci PWE'1 L. UWflEW40flnttlub11t, LtinEfl qwuq4w6 I.. !'1 
L4whwu2ntu L{wnbtwCiJmpt, L4WhL4wCiuwO m Lgwi.J.n11uwCi pw1111 hwllwt.,w11qb11'1 
4t,11wnmll: U6tuw211w6Ciw1t,Ci qwqb[l[! L. 211w6t,Ci[! mCibCi wiJ.bL'1 pwfldfl 
qwCiq4w6w1t,Ci tCib11qwntGwl.jm.p1mCi, uwl.jwJG gw611 tuinmpJwCi L4WU16wnnl{, 
mObu qqwlti L{wll1 tCib[lqb1nt,4wl.jw[i OWlJ.WLWJj,Ci gmgwCit,20b[1 , hblill..WpWfl WJI) 
4wnbLWCiJmpbfl'1 oq1nwqn116mll[! hGw11wlJ.n11 t llt,wJCi ubriul{w6 l.jwll hb11m4wg4w6 
4t,6wl.jmll , Ofl[! llp 2WflE l)bL4Ebflmu Cil.jw1nbL'1n11bCi pw1111wgCimll t w41nnunptil'1 
uCillwu hwuwl.jw11qt, t.,wnmg4w6E[! [20): 

U6tuw211w6CiwJt,Ci qwqbfl : n11L4bu 4.wnbLWCiJmp w6tuw2pw6Ciw1t,Ci qwqb11t, 
oqrnwqn1161lwG rnbtuCinLnqt,wCi uzwl.jlJ.bL t 11bnL.u 30-wl.jwG pl{w4wGCib11t,Ci, uw4w1Ci 
hbU1wqw1mu 'lflWUE wubCint[lbE l)nLflU l:;(j u11LJ.!:1 L wlJ.bL'1 tubpqWll1Wfl L. 
2whwqn1161lwCi tlb2 hwpuw11 hbrimlJ 4wnbLWCiJmpb11ti Lin11ut,g: 

U6tuw2pw6Gw1t,Ci qwqbfl[! t'1Cimu bO pOwl.jwCi L. hb11mt.,wg1..[w6: l=!Gwl.jwCi 
qwqbfl[! ht,llOwljwCintll pw114wgw6 bO ubpwOt, L. Lt,nEflWEWCiwl.j tpwCit, 
tuwnCim1111t,g : 1brimt.,wg4w6 qwqb11t, ljwqut, ub2 bG llinCimu ubriuuwCi ctwllwCiwlj 
t'1flt'111wqnJwgmgt,i qwqwCillwCi w6tuw211w6tJCiCib11[!: 'l11wCig hptlCiw4wCi 
PWl1Wllfl'1tCibJ1Ci b[i UjflOl4WU[! L. pnqiwG[! : 

,brimt.,wg4w6 pCiw4wG qwq[! (,P<l) hwu11t,uwCimll t pw11611nnwl.j 
2w11ct'1!WJt,u qwnbtWGJntp oct1n4w6 pw11611 2b111lmCiw4mpJwtlp L. LW4 
hw4w11b1nnCiwgpnCi hw1nl.jwCit,2Cibnn4: PCiwljwCi qwqb11t, 041nwCiw1t,Ci pt,lJ.[! 15 %
n4 pwfldfl t , EWG Ciwl{pwJt,Ci 6wqmll mCibgn11 LWlJ.wqnqCi wl{lilnpbCiqt,CiCibptJCi[! : 
PbCiqt,CiwJt,0 2w11ct'1!Cib11t, hwuw11 ,P<l-Ci wnwCi6j,0 11ctiJ.w11mp1mOCibfl !'1 uU1brt6mll. 
uwljwJu wJCi 4WflbL'1 t Li'111wnbL Owl. 11t,qbLCib11mu: UJu 11bl.4Emll hCiwnwlJ.n11 t bnt.,m 
U1Wflpb11wi.,· l.jwJ6w1t,Ci L{wnngE'1 lflwgmgt,! hwllwl.jwpqt, 1nbriwlJw1mtl l.jwll ut,CiiL. 
15 % pnCilJ'1! 11t,qbtw1t,Ci 4wnbLwCi1mpti Gb11gw1rnmll ClLWCiCibpt, ubst Unw2t,Ci 
1nwnpb11w4n4 w2tuwU1bLnt !lbl4Entll WL4whnl{4mll t 2w11ctt,it, wCil{wOwl.jwCi 
hqn[lntpJntu[!· O<l<l-t, wCi02wCi '12bgmun4: b11Linn1111 1nw11pb11wt.,t, 4t,pwnuwCi 
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11bumnul QQQ-jl GL/wqbgnul lllbl'l./1 i/1 mubunul, /lu4 2w11d/lrn 4w11n11. t w2tuwU1bL 
/luiUJbu pGw4wG qwqnL/. wJuUJbu tL 11/lqbLWJ/lli 4wnbLWliJmpn4: WQ-G pmuw4n11 
it. i/1 w11.U1nU1nul 2w11d/li/1 uullwli hwllw4w11q(!, /lliiUJbU liwL. 4nnnqjlwJ/1 UJWlllCSwn 
iti hwG11/luwGmu: 'l11w 1.Jti11wnuwu 11bUJemu ubowlimll bli uw11ewL/n11mulib11'1 
ownwJmpJwu dwll4bU1ub11[!. 1.J114Gw4i, wCiqwu li4wqmll t 2w11dtiiw1/1G JnLl'l./1 
6wtuu£!, lljlwdwllwuw4 llbowlimll t 2w11d/1!/1 ll/12lin11nqllwu UJW2Wl1Q: 

'llwl.jwu 1.jw11L.n11 !t GwL. tl.JnLnqjlwl.jwu hwJbgwl.jblll[!: ~PQ-li 
WL/lllnllnp/lLWJ/lG 2w11d/l!Gb11mll qn1161iw4wGmll L11/1L/ w111L/mll t L., hwllbuWUlWO 
pbuqj1Gw1/lli w11U1wubU1mllub11ti hbU1 wotuw211w6/1GGb11/1 UJw11mGw4mp1mGQ 
011mll 4ritiwU14mu t 2-3 wGqwll , wqnlll/1 oeu/111Gb11/1G[!. 2 wGqwll, j,ul.j 
wotuw2riw6G/1 0I1u/111Q· 10 wuqwll : 

b11L.wu ew11.wemll L. hwu11wUJbU1mp1wu WJL 4wmb11mu w4U1nllnp/1LGb11/1 ll/1 
uwuu w2tuwU1nul t hb11.m4wg4w6 UJ11nUJw[in4, uwl.jwJG UJ11nUJW[i[! wt.lbLli 
uwhllwuwlj,w4 UJW2w11ubri mujl L., n11UJbu 2wrid/l!WJ/1G L/wnbLWfiJmp, G4wq 
w11111mGwL/bU1 t. ewG pGw4wG qwq(!: 

U4U1nllnpj,L[ibriti lj,ntuw114mll[! qwqwJj,li 4wnbLW[JJmP/1 UJWhwu2mll t 
4wnmg4w6ew1/1G nrin2w4/1 Lj,nlj,ntumpJmlilibf'l/1 /111w4wGwgmll, hw4wnw4 
11bUJenul uUC-p hqn11mpJmGQ 4w11n11. t £!G4Cil:iL 6-18 %-nL/, jlu4 L/wnbLWGJmp/1 
owtuuQ 4wL/bLwGw 10-11 %-nt.l: Pl:iuqjlflwJj,!i 2w11d/liubriti lj,ntuw114mll[! 
qwqwJ/lGti /111w4wGwg4mll t ub11.llllwu wullljlCSwuQ 1,5-2 wuqwll llbowgGbLm, 
Gb11wMwCi tun11.nL/w4w2w11/1 G4wq lllwewgllwG, hwl11m4 uw11ewL/nrimllul:i11/1 L. 
qwqwJjlG PWLnGGbri/1 4tiriwnllwu 2Gn11ht,4: n11UJbu 4wGnu, UJWhUJwflt.lmll t 
2w11d/li'1 pl:iGqjlunL/ w2tuwU1bLm huwriwL/n11mpJmu[!: QwqwJ/lu L/wnbLWGJmpnL/ 
w2tuwU1n11. w4U1nunpt,Lflb11/lg w11U1w6L/n11. qwql:i11Q GL/wq pmuw4n11 bu, n11£! 
pwgwU111L/mll t hl:illlL.JWL UJWU1tiwnGb11nL/' 

w) pwri6rin11w4 tuwnGmri11wqnJwgmll L. 11riw hw4wuwriw!wlj, pw2tumu 
QUU1 QLWG!ib11/1 , 2wrid/1!/1 w2tuwU1wue wrwwU1wg4w6 tuwnlim1111Gb11nL/, n11£! 
WUJwhnL/L/mll t wotuw2riwo!iwJpli qwql:i11/1 pw11611 ul:i11.umwG wuU1j,6wlip 7 
hw4w11bU1nuwgjlnG 4wJmumpJwu 2Gn11h/1L/ , 

p) w111llwli tugmll gw611 2b11llwuU1jltiwu[! liUJwulllmll t w11U1w6L/n11. 
qwqb11mll NOX-/1 UJWl1nLUW4nLPJWU lj,ne11wguwu(! , 

q) L/wnbLWliJmpjl 1lwU1w4w11w11uwG hb11tlbU1/14 hwllw4w11qQ pwgwnmu t 
qnLn112wgmu[! 4w11pJm11wU1n11-tuwnuw11wlipg L. L/wnbL/le/1 pwe/lg : 

QwqwJpG 4wnl:iLWUJnLP/1 oqU1wqn11MwG pl:i11mp1mliul:i11/1 2w11eC! 4wribL/1 t 
11wul:iL 4wnbL/lew1tiG hwllw4w11qti llb6 qwliqL/w6[! (hwU14WUJbu pGw4wG qwq/1 
11bUJI1nLll) , w4U1nllnp/1L/1 L/WQR/1 lj,ne11 UJW2W11£!, 11dL/w11wg4w6 qn116w114mllQ 
gm11U1 b11.wGw4!ib11/1G (-8° C-/lg gwori 2b11llwuU1jltiwuwJjlu UJWJllwliGl:i11mll, wnwlig 
L11wgmg/1! U1wewgun11. uw11ewL/n11muGb11/1 qnriow114mllG wuhGw11 t), ub11.llL/w6 
qwqnL/ LQL/W6 J:!WLnuul:i11'1 UJWJpmuw4U1wuqmpJnLGQ: \ 

b11411n1111w1'1G UJw2w11Gb11/1 w4wf111w4wG U1buw41ib11/1G l:iu UJWlllljwumll 
qJm11.wt.nuU11:iumpJwu, LjlwJU1wqn116mp1wu, e/llltiw4wG w11111muwpb11mpJwu 
puwqwL/wnub11mll wnw2wgw6 qwqb11£!, /lG!UJbu liwL. llw1111m 
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41:iGuwqn116mGbmp1wu hbU1L.wuenL/ wnw2w!jfll'l. pwl.jlnuul:iri/1 oqU1whwullwu 
Wl1J'lJmuemll uU1wg4n11. 4n11.lluw4/1 uJmpbriQ (4neuwqwq, 11nlluw1tiu qwq, 
ql:iGbf'lwU1n11w1/1G qwq, pb11pwew11w1/1G qwq, pjlnqwq, 4n1m11.w1tiu qwq): UJu 
qwql:i11nt.l w2tuwi.nn11. w4U1nllnp/1LGl:i11ti w2tuwi.nwG!1'1 L. Wl1U1W6L/n11. qwql:i11/1 
pmuwL/n11mpJwu gmgwG/12Gb11£! qn116Gw4wumll GnLJuu bu /lG! n11 pGw4wG qwqnL/ 
w2tuwU11:iL/1U: UnwJdll b11411n1111wJjlG UJW2w11Gbl1[! w4U1nllnpj,LWJ/1G 
llll1WUUUJnl1lllnLU LWJ!i 4ti11wnmpJnLU !b(j qi.nbt: ~w2L//1 wnGl:iLnL/ WJ'l UJW2w11!il:i11/1 
l/101'1.WJ/lu pGmJp[! wL/l:iL/1 UUJWU1W4whw11llw11 t 1111wue OQU1Wqn116bL n11UJbU 
L/wnbLWuJmp Gl:i11qn116w11wGwJpG i.n11wliuUJnl1U1WJpu ll/12ngub11/1 hwllw11 [20, 31]: 

4Wlll:it/1PW211WJ/1G ,' tuu:munt111'lOb11 · (ttli1rLU/1WGb11): ~11/1 OQU1Wqn116mll[! 
Gl:i11p/1G WJllUWG 2w11d/l!Gl:i11/1 w2tuwU1Wli!1WJ/1G qn116QGpwgmll GnJ1nLpJmG it: ~11P 
Gl:iflQWJlllmll[! 11bUJ/1 2w11d/li/1 QLWG 4/111wnL/l:iL t 111:inL.u 30-w4wli pL/w4wGGl:iri/1G' 
UUJWU1W4 mul:iGWLnL/ WUJWhnL/bLnL 2w11ct/li/1 w2tuwU1WUQ(! gwori o4U1WUWJ/lu p/11./ 
mGl:ign11. L/wnbLWuJmpb11n4: 

UJdll 2nLll[! , nriUJl:iU pl:iGq/luwJ/lli L/wnbLWUJnLp/1 hwL/bLWUJnLp 
OQU1WQnJ10bL/1U, hjlllGw4wu m2w1111mPJnLCiQ GL//1111./mll t L/wnbL/1!1WJpli 
tuliwJn11.mpJwu pw11611wgllwG L. WJ1U1w6L/n11. qwql:iri/1 pmGwL/nrimpJwG wuU1p6wujl 
/12bguwG hCiwriwL/n11mpJwu hw11gb11/1Ci : 

4.Wnl:iL/lQWJ/lCi tllnLLU/lWCibfl(! hb11.m4 L/wnbLWUJnLpbpCi l:;(j' (!Ul/1 
L/wnbLWUJnLP/1 OWL/WL/1 hWL/WUW11WiWLfl pw2tuL/w6 211/1 llwuriwqnl]Ci 4wP/1LCibri/1 
hl:iU1: tllnLLU/lwG UJWllll1WUU1L/mll t wGll/12wUJbU w4.U1nllnp/1Lmll: tllnLLU/lWJ/1 
2l:iJ1U1WL/n11mu[! 4wCitubLnL hwllwri L/wnbLWUJnLpp lll:i2 WL/bLWQGmll bG 0,2-0,5 % 
tllnLLUW11WJ1 : 4.WnbL/1QW211WJ/lli tllnLLU/1WlibJ1mll 211/1 UJWl1nLliw4mPJnLU(! 4w11n11. t 
hwuCibL 30-40 %-/1. nri£! huw11wL/n11 t 4/lnwnbL /luiUJbu 4wripJmpwlllnpwJpu, 
WJuUJbu tL 11pqbLwJtiu ub11e/1G w111llwG 2w11dl'tiGb11mll : Uw4wJG 4wnl:iLtiew211wJtiG 
tllmLu/lwJ/1 4/lriwnmllQ 4wnpJmriwi.nn11w1/1G 2w11dtiiub11mll n11n2 11bUJQb11mll 
pb['lmll t n11n2w4/1 gmgwujlzubrip L/WU1WgllwG (llwuuwL/nJ1WL4bu L/wnbLPl2P 
/1JGw1n11.mpJwG}, l'lflnubLWJ/lu Lflw4wujl LJ1/1L/ pwgL/w6 t.ltiCSwljmll wztuwi.nwG!1/1 
llbridti, tiGiUJbu uwL. gwori w11wqnLpJwllp zwridLlbL/lu· QG11hwU1mllubn/1: 

LwL/wqmJu wr111mCipCil:i11 bli ui.nwgL[l:iL L/wnbL/lew2riwJpCi tllmLutiwubp[! 
11/lqbLWJ/lCi 2w11dfliCib11mll OQU1Wqn116bLflU: 'll:iUJ/1 WJ['lllwCi tumg Cib11gwJU1n11. 2nLl1[! 
WUJwhnL/mll t L[wnbLWCiJmpjl Ljlnzjlwgmll ti hw2/1Ll 211/1 qbJ1U1WQ qnLn11ztiGb11nL[ 
L[wnbLWCiJmpp L[bpwllwCi11wguwCi: UJu 111:illlemll 4-10 %-nL/ lil[wqmll t 
4.wnbLWCiJmpp U11:iuw4w11w11 owtuuQ: 

4.WnbLWUJmp/lCi WL/bLW911WO 2nlf1Q, W]flllw(i tugmll 2bpllwuU1jltiwCip 
/12bgllwu hwzL//lCi, GUJwuU1mll t ll/1 ewGjl pmCiwL/n11 CiJmpb11/1 ll1WflmGw4mpJwG 
CiL[wqbgllwCi[! Wl1U1W6L/n11. qwql:irimll (NOx-Q 40-50 %-mD: t->2bgCimll t CiwL. 
w11U1w6L/n11. qwqb11/1 otubL/lnLpJmCiQ, pwCijl n11 211/1 qnLn112/1Gl:i11/1 wn4wJmpJwCi 
UJWJllwGCib11mu llm11£! Lflntuwq11bgmpJwCi llb2 t 1lU1Cimll 'lflWCig hbU1' wnw2wgCibLml 
wotuwppm qwq L. wqnU1 : C0-/1 wG2wU1mll[! qnp6Ciw4wCimll i/1 LflntuL/mll, wnwCig 
211/1 wL/bLwgllwCi wztuwU1n11. zwnd/liCil:i11/1 hbU1 hwllbllwU1w6, /lu4 CxHy-(! n11n2 
iwlj,nl[ wL/bLwCimu t: 
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~riwLJ.wnbL/lf>WJtlCi hwl.J.bLWCiJmpb!l[! LWJCi 4tl11wnmpJnLCi tbCi qu,bL 
W4.LI1nllnpt,LWJtlCi lllllWUUUjnlllllnLU, pwCitl n11 PWllllWCimll t w4.LI1nllnpflLP 
4wnmgi.J.w6p[! , un 2w11p htlllGwtuCi11tl11Cib11 bCi wnw2wCimll 2whwq.n116llwCi 
MbnwJt'ICi UlWJllwCiCibrimu, tlCiil.llbu CiwL. pwl.J.w11w11 tun11mp1wllp mumllCiwut,114.wo 
[t 211tl wq11bgmpJmCi[] Cib11ptlCi WJ[lUWCi zw11dtltCib11tl wztuwLI1wCip'1 
bf14w11w4bgmpJwu i.J.riw: 

ui,Gpbint,4 ulllti11u,Cib11: n11Ulhu Gbripnu wJf1llwG 2w11dt,tub11mu 
oqLI1wq.n1161.J.nf'l 4.wnbLWCiJmp, 4ti11wnm1:>JmCi bCi qUlbL Ciw.L. ubpwCinrn L. tpwunw. 
tlCitl.llbu uwpmri 4.t,6w4mll, wJuUjbu tL pwqllwpwf'l.Wllllt'li tuwnGm1111ubpt, 4wqumu : 
UUjpfllllWJ'1Ci 4.wnbLWCiJnLJ:>b[ln4. wzfuwlllnfl W4LI1nllnpl1LGbr,[! LWJCi UlWflWOnLU b(i 
qlllbL Pr,wqtiLtiWJnLU, nr,Ulbf'l UUjf'lflUlU WflUlWllfltlnul t 2Wf>Wflbf'lbq.t,g: Pr,wqfiLflWCi 
Gwl(pwJt,Ci L(wnbLWCiJmpbflfl 80-85 % Gbpum6mu t WJL br,411Gbr,t,g, nrtl hwilw[l 
4.Ciwr,mu t LI1Wf1Wllf1WUn4, t,u4 L(wnbLWCiJmpbr,t, U1WhwG2w114[! u,wpbgU1wf1tl 
wCimu t: @br,L.u WJll t11 UjWU16wn(! , n(l 1975 J:>. P11wqf1LtlWJnLU ULng4.bg, WJUUjbU 
4n1L(w6, «llll1WCiUU1n11LI1'1 WL4nhnLwguwG» Ciwtuwq.tl6[]: Um u,wr,4.wCit,g 
pr,wqtiLwlJwCi w4.LI1nllnptlLCib11t, pwpbfl[! Lgwl(nr,4.mu bG 1 :4 hwriwpbflnLJ:>JWUp 
UUlflflU1ti L. pbCiqtlCitl tuwnCimr,11ni.J.: LwtuwU1bu4.mu t hbu,wq.wJmll wupnr12 
w4lllnllnp'1LWJ'1Ci UIW(1Ljt, wCignLU[! tpf'ILWJt,Ci Ulllfll1U1fl oqu,wqn11MwG: Pr,wqflLfiwCi 
pnlnl'I hCiwr,wl(n[lnLJ,>JmCiubr,(j mut, (bl1411tl UlW!'IWc'Jpt, 2 %-[! QPWf'lbgumll t 
zwpwr,brtbqt, LI1u4w11w2LI1br,[! . n11t, llb4 hb4LI1w11ng ulllwgl(mu t ut,Gtu so lI1 

4bullwqwCiq4.w6), n11Ujbuqt, WUjWhn4tl Cinr, UlbUWLjtl 4.wnbLWUJntptl 
UjwhwG2wr,4[!: UwuGwqbUlCibr,t, hw24.wr,LjCib11n4 llblj Lflu,p UUjflflUl(! 30-35 %-ni.J. 
w4bLtl tdwG t, pwG pbGqtlGo: 

Ubput,4wCi pCiwlj[nLJ:>JWCi pwCiw4nl( br,4r,nr,11 b114tlf1G t Lwlllt,CiwljwG 
Ullb11tllJwJnul, nr,(! hbUlL.mll t P11wqflLflWJt, 011'1Ciwljt,Ci : Ullbritl4wJt, UtlwgJWL · 
uwhwCiq.Cibr,nul CinLJCiUjbu llbc'J hblllWPflf>flnLJ:>JnLCi t wnw2wgbL ttiwJlllt, , 
qJnLf'lWUlCiUlbuwljwG WlllllWlll'lnLPJWCi L. WJL pwl/1nGGbr,tlg 4.wnbLWCiJmpwJtlCi 
uUlfll'lllltl wr,uiw1111m1:>JwCi Ci4wlllilwup: tCib[lq.bU1t,4w4wr, UlbuwCi4JmCitlg 
qGwhwu,btnLl' UUl'1fllllWJt,Ci L(wnbLWCiJmpbrit, wn,w.1bLnLPJnLCi[! wztuw1.11wCipwJt,Ci 
qn(16[]CiJ:>wgt, pwr,011 oq.q. L. hw4w11bLI1nCiwgtlnO 4wJmCimpJmu mubCiwtm ub2 t. 
uwljwJu UU1tll'llllub11tl WJflUWCi 2br,ilwLI14.ntJ:>JnLCi[! unu,w4.nr,wl4bu 4r,4Gw4t, gwc'Jr, t, 
pwCi pbCiqt,GCib11t,Cio : 

U1.1.1tir,LI1Cibr,tl oqlllwq.nr,c'Jmuo UjwhwG2mu t w4.u,nllnpflLCib11'1 uCiuwCi 
hwllw4w11qt, 4wnmg4.w6pwJt,Ci nt llb6 l/1nl/1ntumpJmuOb11: ,nuOwljwO 
llt,2ngwnmllCibl1[! hwCiq.mll bCi 4.wnbttlf>WJt,Ci pwpbfltl 6wi.J.wLtl wLlbLWQUWO[!, 
dtll.4un11Cibr,t, 6nr,wut, 4lllfltlw6pCib11'1 llbowgllwCi[! , t,Ci[U,lbu CiwL. gw04wgw6 
lf Lj,UWJw4wG UjWJUWCiObr,mu zwr,cttittl 4WJmCi qnr,c'Jwr,Ljmllu WUjWhntl.nrt 
UW[lf>Wl.J.nr,mllCibr,tl Ulbf'lW4WJUW0[]: 'llwhwG24.mll t uwL. lltl pwOtl ilbll1Wf'l0b[1p L. 
llt,2w11'111Cib11t, ttinttintumll, llwuCiw4.n[lWUjbu llbpwCinLWJt,0 pwpt, b(1bUUjWUlnLU 
uuwulllilwuuwJnl(: UJu hwGqwtlwOp[! UlWJtlwGw4.n114.w6 t UU!Pf1U1Cib11'1 4nnnqt,nG 
pw11ori w4LI1t,4.mJ:>JWllp L. 4.wnbttlf>WJt,Ci hwuwljwr,qt, wLJ.bLtl llwOr,w4r,4t,u, 
hbf1llbuinlJwgllwG wGhpwctbzlllmpJwllp, pwGn nr, llbpwGnLI! uwr,11m CiJWl'l'lW-
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wGnpwJtlCi hwllwljwr,q.tl hwllw[l 4.u,wuqw4.nr, J:>nLJCi t: UUjp[1U1Cibr,t, 
hwljw11bLI1nGwgt,nu pwr,011 gmgwGt,zCib[l[! hCiwr,wLJ.nr,mpJmCi bG lllWLPU 
PWflO[lWgCibLnL Cibr,pt,G WJ[lUWCi zwr,dt,[Cibpt, Ubf'lllllwG WUUlp6wCio ut,G[L. 14-15 
unwl(nr,n: 

UUlPl'llllWJtlCi 4.wnbLWCiJm1:>br,t, oqLI1wqnr,6muo t,2bgCimu t J:>mCiwLJ.nr, 
GJmpbr,t, UlWr,mCiw4mp1mGo wr,LI1w64.nf'l qwqbpmu, hwLI14w1.1.1bu NOx-t,uo· 5-8 
wCiqwll, np[! pwgwu,114.mll t UUjpfllllWJt,Ci 4.wnb[WCiJmpt, WJl'IUWG gw6r, 
2br,tlwuu,t,6wCin4. [20]: 

~11w6uw1nG 4.wnbtwGJmp: n111.1.1bu WUjwqwJt, 4.wnbLWCiJntJ:>, llb6 hnLJubr, bu 
lJwU1mll 211w0Gw1t,G 4.wnbLWCiJm1:>ti hbU1, nr,o UjWJllwCiw4.np4.w6 t 211w6Cit, pwr,or, 
tCibr,q.bu,t,l.jwl.jwCi gmgwCit,zCibr,ni.J., w1111.J.w6 CiJmpbpmll pmGw4.nr, GJmpbr,t, llbo 
llwun pwgw4wJmpJwllp L. q.nr,OGwljwGmu wGuwhllwCiwttiwlJ hmllpwJt,Ci pwqwJnl.J.: 
, bGg 2r,w6Cit, hbu, t 4wUj4.w6 tGbr,q.blllpljwJt, hbnwGLjwr,wJt,u qwr,q.wgmuo [20] : 

C!uu, qwCiq.4.w6w1t,Ci tCibpqwlllwr,mpJwCi, 2riwOt,uo qbr,wqwGgmll t 
wOtuw211wOuw1t,G LJ.wnl:iLWLIJmpbr,t,G lln1.11 br,bp wuqwu, t,ulj ullltif11.11Cibr,t,Ci 5-6 
wuq.wu: UwljwJG 2wLI1 Lfinpr, tuu,mpJmu mGbCiwLm Ujwu,6wnntl odu,4.w6 t gw6r, 
tObr,q.wtulllmpJwllp [31] : 

9.r,wot,GCi mut, GwL. llt, zwr,p Jmriwhwu,LjmpJmGOl:ifl, npnCip pw4.w4wGt,G 
11di.J.w11wgunul bCi 11riw oq.u,wqnr,Omtlo : 'lriwup bu' pw11011 l"\M>mqt,nCi 
mGw4mp1muo. pw11011wg4.wO Ujwhw02ubr,o hlllwri41.J.nf'l CiJmpbpt, Ci4wlllllwup L. 
uiw1pmCiw4.u,wCiqmJ:>JnLCi[] : UwljwJCi, [GwJwc'J p4.wp44.wO 11di.J.w11mpJmCiGbr,t,G. 
zwu, b114r,Gbr,t, q.pu,CiwljwCiCibr, wztuwuiwCipCibri bCi 1.11wCimll 211w6GwJt,G 
4wnbLWCiJmpn4. wztuwlllnf'l w4.LI1ntlnpf1LCibpt, uU1bf'l.MwG nLf'lf'lnLpJwllp: 
U4.lllnunpt,Lmll 211wOut, 4nr,wnuwG pwqtlwpt,LJ. utubuwGbr,o pwdwCil(mll bG br,4m 
tullpt,' 

w) 211wOt,Cio. nr,Ujbu htulCiw4wCi 4.wnbtwCiJmJ:>, 
P)2r,wOtlu[!, npuitu hw4bLwG1mp dwuwGwljw4t,g zwpdp[WJt,G 

4.wnbLWGJmpb11mll : 
t'>Gtl.llbu wu4bg LJ.b11L.mll, 2r,wOt,GO mCit, Lfinpr, tCibpqwtulilmpJmCi, 

hbUlL.WPWll W4lllnllnptlltl L(wqpn WCihr,wctbzu, UlW2Wf1Ci WUjWhml.bLnt hwllWll WJU 
4WflbLtl t UIWhbL ll)lwJCi ub11lll(wO LJ.tl6wljmll: ,b11m4wg4.wO 211wOGt, 
oqu,wqnpMwCi ht,llGwljwCi 11ct4.wr,mpJnLG[! hwG11twwGmu t 11riw . gwOr, 
2br,llwuu,t,6wG[!: 

Unl(nriwpwr, hb11m4 2riwOt,Cio lllbf'lwl/1ntuLJ.mll t t,riwr,t,g ubljnLUwg4w6 
4f14Ciwl.jt, UjWUl mGbgn11 uwnCiwOt,Ci PWLnGGbr,mu, nr,nGg wG4.LI1wGq 
zwhwqnpMwCi hwllwr, wGhr,wdbzu, t 4.w11bLflf>wllwu,w4w11w11n11 hwllwljwpqt, 
Lfltul hbr,llbllltJl.jwgmll L. wl(bLgmljwJt,G 6G2llwCi hbnwgllwu wuiwhnl.J.mll : 

9.pwOGwJt,G 4wnbLWCiJmpt, LJtiriwnllwG ctwuwGwlj zwrictti!ti hqnpmpJmCiu 
Qfi4Cimll t 20-25 %, nr,o pwgwu,114.mll t 211w6Gt, gwc'Jr, tulllmpJmG mGbCiwLm 
Ujwu,6wnnl( qLwCiGbriti rnwi.lnpilwG wCipw4wpwpmpJwllp: UJu Cil4w1.11w4nLJ. 
Ulbf'lw4wJLJ.mll bG 211wout, 11bU1ti ClLWG llwlllmguwCi hwuimlj hwllw~wpqbr,: 
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Lwl(wqnLJu W(lllJnLUQubp bu u1.nwg4.nul 6uzt.'iwu tnw4 llbl.llj, cnwu wut.'ij,2w4wu 
ubrigwJtnt.'iwu b11wuw4i, 4tiriwnt.'iwu 11bU1I1mll: 

tuU=!U-mt.'i 2riwot,u[!, n11U1bU utri2tiu WJ(lUUJU zwpdj,iub(lt, L(wnbLWUJnLP, 
oq1.nwqn110LlbL t 11tnL.u 50 1.nw11ti wnw2 2112w41w4L(wo Lbuj,uqpw11mu, n111.nt11 itll 
pwl(wriw11mu ni t.'ij,wJu uuu11wt.'ipt1120. wJLLL 4.wnbLwGJmpo t.'ibj;1buwub11j, hwt.'iw11: 
UJ'l ctwt.'iwuw4 tL hw2n11L(bg pbuqj,u[! 41nfuwpj,ubL 211woumJ.: =!btnU1Wtnb11wquJwu 
1.nw11t,ub11j,u, bpp b11411mt.'i hb11m4 L(wnbLWUJmpt, UIW4WU it(l qqwgl(mt.'i, 2riw0Gj, 
oq1.nwqnpot.'iwu wnw2j,u 41n1160 hj,t.'iuw4.n11wU1bU t.'innwg4.bg : Uw4wJu t.lb112tiG t.'ij, 
2wGt, 1.nw11j,Gbpj, [!upwgemt.'i tunph1111wJt,u Uj,mpJmGmt.'i utnb110LJ.bgt,u 211woGwJj,u 
w4.tnnt.'inpt,Lub11j, t.'ij, ewuj, t.'in11bLub11. WJ'l ptlmu L. wl(1.nnpmuub11: 011buwJl1 
uwl(whwGqu1.nmt.'i hw2n11mpJwt.'ip zwhwqn110L(mt.'i bG 211w0Gnl( wz\\Jwtnn11 
wl(tnnwt.'ipw116tiiub11: l">u4 tiuillltiuti· hj,t.'iuwtuu11ti11ub11 4w11n11 bG LtiubL 
t4nLnqtiwl.llbu t.'iwem11 211wouw1j,u L(wnbLWUJmpj, oqu,wqn11ouwG 11turnmu: 2t· n11 
211woj,G[! t.11411nri11wJj,u hmt.'ij;! t, npj, w11u,w1111mpJwu hwuwri wuhriwctbztn t zwu, 
tubpqj,w owtuubL, hbtnL.wpwp zwu, wt.lbLli Wl'\tnntnbL 2112w4w t.'ij,2w4.wJ(1[! : ru4 
tiuin·Lu t WJ'l 11bU1Emll oqmtno: UL1.bLl1 hwpt.'iw11 ibG w1111Jn°I? tLb4u,11wt.'inptiLut110. 
n11nGp j, Ll1ntt.'iG uwL. UIWJpmuwl(tnwuq ibG: 

t4nlnqj,w4wu tGb11qbtnl14wJj, L411L4tnnLt.'iGb(lj, ctwt.'iwuw4 b(lpbuG wnw2 bG 
I1w2L(mt.'i qj,viw4wu pwt.lw4wu hwuw116w4 qw11w41wpubp: =!wt.'iwztuw11hwJj,G 
211wouw1tiu 4nuq11buj, uwuuw4j,gGbptig t.'ib4o· wt.'ib11114wgj, qj,tnuw4wG flwmL 
Ubpl(mu[!, wnw2wp4bL t oqu,wqnpObL ol(4j,wGnut, 2b11uwJj,G tub11qj,wG, 
ubtnwl'\w4wu ht,1111ti11ubpl1 htiu!!ti Ll11w 1..4wu,pwutnl{wo LL 21111 ub2 £!u411ut1.wo 
2b11uw41ntuwGw4tiiub11ti oqumpJwup. n11nup ou11muw4 bu uto I1wuw4mp1wup 
211woj,u 4LwubLm L. wu2wtnbLm: ULJ.utnptiwgl1 qt,tnuw4wG 2bqw11b Uw4bu,vitiu 
wnw2w114bL t w!SbgGbL 211wouwJtiu «ownb11». n11nugmu 211woj,u bu 1..4w1.npwuu,mu 
w11t.'iwu,ub11mu, j,UiL4bU uwL. 1.nb11LLubpti hbl'\m4 fuLbpmt.'i (qfutnn11) w1..411n11 
pw4tnb11j,wub11[!: nri1..4bu pw41.nt11j,wub11l1 LJ1ntuw1111tiiub11 4w11n11 bu ownwJbL 
outnbLwg4.wo uti2w1.nubpo: 

Uwuuwqbviub11ti t.'invi hu4wJw4wu hbtnWf>(lf111nLPJnLU t wnw2wg(lbL 
pbuqw211wouwJl1u tuwnGmp11ubpml. w2tuw1.nn11 41n116uw4wu «4nLQW»-u, n(l[! 
uu,b11ot.lbL t11 nL4pwj,uwJj, qj,vimpJmuut:.1111 w4w11tt.'ij,w1mu· t.'ibpbuwztiumpJwu 
hl1uGwtuu11ti11ub11j, l1uu1.nj,1.nm1.nj, t.'iwuuwqbu,ub11j, 2wupb11mJ.: 

tuwp4mJ.gj, qj,1.nuw4wuubpt, u1.nwhrtwguwu w1111Jmu2u wupnrt2nLJ.j,G 
hwt.'iw1..4wu,wutuwGmu t wt.'ibuwtut,utn t4nLnqj,w4wG 1..4whwu2ub11l1G, 
t.'itiwctwt.'iwuw4 wrnti t [!u4umt.'i viuu,buw4wu pwp6p w1111Jmuw4.b1.nmpJwup: 
Qwrtw41w110 zwtn L4W(lq t. Lj'lnj;111wpwuw4 211wouj, wi.lbLWQnLt.'i[! umJ.n11w4wu 
pbuqj,uj, t.1.11w w41.ni,L(wgumt.'i t UJJ(lUWU qripooupwgo cnwuub11mt.'i, npj, 
hb1.nL.wuj;1n4. 2w11cttiil19 wpu,wo4.n11 qwqbpmu pmuw4.n11 pwrtw1111tiiubpj, 
1..4wpmuw4mpJmuo 4tnpm4 ti2umt.'i t : <I>n116uw4wu «4nLQW»-u W(1V1Wj;!j,unL( 
niuini.l iii tnwppb11L(mt.'i un4.npw4wu uwuuwJw4wu w4.umunpj,Lubpj,g, u11w t.'ib2 
Lj1n41nfuL(wo bu uj,wJu ut, ewGj, Gbpj;1j,u hwuqnl)gub11: Umbrtonrtub11ti hwt.'iwp, 
wubuwpw1111C! wL(U1nt.'inpj,Lmll 211w0Cij, 1..4wzw11ti 1..4whuwG tuCi11l111Ci t11. n11[! LnL04.bg 
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pj,t.'it,w4wu WJL U1w1111t11l1 hbm 4WlllW4guwG 6wGw1..4w11hn4. 211w0Cij, 4mlllw41lwG 
ll11wuw4mJ.: =!wJmGj, t. n11 nrmz ubU1wrtCibp LL 1111wGg hwt.'iw6mLLI.WOj;1Cib110 
uwnbguwCi [!Cipwgj;!mt.'i 0Ci11mCiw4 bG 211wol1Ci Cib11MbLnL, npl1 11b1..4pmt.'i 211w0Gj, 
WU1nt.'iGb110 Cit:.1111114.mu bG ubmw11Cibpt, t.'il12wtnnt.'iwJj,u tunnniGb11mt.'i, wnwug 
1111wGg hblll 4n11uGw411 4w1..4b11j, uU1brtot.'iwG: U1111..4t,uj, u,bu!!nt.l qwqt, 1..4whuwCi 
wnwL(bLnLPJnLGCib11G w4uhw11.n bCi, wnw2j,u hb11pj,Ci t.'ibviwrtti pJm11brtWJl1G 
L(wu11w4mt.'i «41wpbpw4.npL(wo» 211woj,Ci[! hb2U1mp1wup 11nq1u t hwu4.mu: 
U4.1.nnt.'inPl1Lmt.'i 211woCit, U1Wht.'iwu hwuw4wpql1 hj,uCiw4wG U1Wl111!! hwG11l1uwumu t 
ht,11rti11wJj,G PW!!!! : =!bpubml14 mmlj1w6LL l111wGj, t.'ib2 tnbrtw4wJL(wo bu t114wpt, LL 
vil1u,wGl1 hwt.'iw6nq4.w6'pl1 Lj'lnznt.l L94.WO tun11n4.w4ut11: Pwpl1 ut,2nll wugGmu bu 
L.u bp4m tunrtntlw4, t.'ib4!! 211wounL( LgwL(n11t.'iwu ctwt.'iwuw4 uwn[! 21111 t.'i11uwu, 
uimuo· hl11'lrti11ub11j,g 211woui, wu2wU1uwu u1..4wtnw4nt.l ll1W!1 w111.nwot.1.n11 qwqbpl1 
wnpb11uwu hwuw11: <I>np6w11w11w4wu «4nlqw»-11 i.lrw htil'l11ti11w1l1u pwp[! 
U1bl'\wtln11L(wo t pbnCiwtugmu LL hwzt.1.w114t.1.wo t 2.4 4q 211wotiu 1..4whbLm hwt.'iw11, 
n11[! Ltinl(j,u pwL(wpwp t wL(U1nt.'inPl1Ll1u 350 4ll 4.wqj;1 4WU1Wl1bLnL hwuw11: 
Ymviw411i pwLnGj,g 211woj,u[! t.'imU1I1 t qn11omt.'i 2w11dtiiti uGuwu hwuw4wpq: 
4b11uwrI1wt.1.n11mt.'io 4w1..44.wo it t.'ibo pw1111mp1muGbpl1 hbm LL w11111mCij;1mt.'i 
uU1wg4.mt.'i t pwL(w4wu tctwu LL hmuwLti hwt.'iw4wrq: Cwpcttii11 uuuwu 
hwt.'iw4w11qu 1111 t.'ib2 oul'lqr4mt.'i t t11411ti~mqnp 4wppJmpwtnnpo, pwp6p !Suzt.'iwG 
nbllnt4ll1nl1[!, 211woul1 owtuuti hwt.'iwnbctl1t.'i 4w11qwt.ln11tiH!, tLb4U1(1nuw1l1u L(wnngj;![! 
LL tLb4mpwt.'iwqGl1uw4wG 41w4wuGbpo : Cw11cttiil1 hqnpmpJwu 4w11qw4.npmt.'iG 
l111w4wuwg4.mt.'i t 4.wnbLl1!1WJj,u tuwnum1111ti 4wquj, Lj1n41ntuuwu uti2ngn4., ou11 
npmu, 4wtut.1.wo 2w11dliiti wztuwtnwCiI1l1 nbctt,t.'il1g, pbGqj,uj, LL 211woul1 
hwt.'iwt.'iwuumpJmuub(l[! nrinzt.lmu bG w4.tnnt.'iwtn 4b111..4nL(: U4.mnt.'inpl1Lti 
l1ub11gtiw1nt.1. zwrictLlbLtiu LL 2w11cttiiti wu2wtnt.'iwu 11bU1Emt.'i , 2riwouj, 
t.'iwtnw4w11wrmt.'iu wu2wtn4.nLu t: 'Tlwriw1..4 oupwgj;!j, nbctj,t.'imu, bpp w11mwot.1.n11 
qwqbpu wnwL(bL pmuwt.1.nri bu, 2wflcttiiti Qtwuub(l t L9t.lmt.'i uj,wJu uwpm(l 2riwoj,G 
LL LtinL(j,G 4.uwuwqbpo4.mt.'i bG wrimwo4.n11 qwqbrio: Lpj,L( hqnpmpJwG nbctj,t.'inul 
wztuwmbLl1u' t.'iwtnmg4.n11 4.wnbtwtuwnum11110 pw114wgwo t 3 % 211wout,g L. 97 % 
pbuql1ul1g : UJu1..4l1ut, hwt.'iwt.'iwuGmpJmuo U1Wmwhw4wCinpbu iii [!GU1p4.wo: 
~pwoCit, b11bp tnn4nuwung hwi.lbLnLU[! pbuqj,ut,G U1Wh1..4wumu t 2w11cttiiti 
uwtuwtnbu4.wo hqnrimpJnLu[!, t.'il1wdwt.'iwuw4 wpmwoL(n11 qwqtrimt.'i pmuwLJ.np 
PW11Wl'll'll1iubpj, 1..4wpmCiw4mp1mGo hwugL(mt.'i t uL(wqwqnLJuj, (wotuwoul1 opul11'l0 
uLJ.wqmt.'i t 5 wGqwt.'i, wotuw211wol1Gc:!' 4 wGqwu· umwG1lwr1.nn4. PnLJLWU1flt.ln11 
uwht.'iwuw1j,G Gn11t.'ibrl1 hbtn hwt.'ibt.'iwtnwo, j,u4 wqnmti oj;!Uj,l'lo· 0G11hwupw1..4bu 
pwgw4wJmt.'i t): 

Uzw4t.lmt.'i t CiwLL «wqnmwJj,G» 2w11ctl1r 80 4t.'i hbnw4.npmp1wG hwt.'iwp 
1..4whwG24.mu t 4,5 L hbrtm4wg4.wo wqntn , npo t.'itnCibLnt.l qnLnr2l1wrw11. 
t.lbrwoL(mt.'i qwqt, LL, 001.nL(wo LtiGbLnLI. pwp6p 6Gzuwt.'ip, qnponrtmp1wu ut2 t 11Gmu 
tLb4mpwqbGbpwtnnprt UptnwoL(nrt qwqb11[! pw114wgwo bG wG4.Gwu , t.'iwj;!mp 
wqnmj,g: 
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5.5 wrumuw4nul pbr,L(w6 bCi wL(wuf)w4wG pbCiqpCinL( L. 211w6Ciml i 

wztuwmnfl wL(mnunpflLCibr,p uCiuwG hwuw4wr,qbr,t, hwubuwmw4wCi mtl.JwLCibr,o: 

Urumuw4 5. 5 
UL(mnunpflLCibr,t, uCiuwCi hwuw4w11qb11t, hwubuwmmuo 

PbCiqt,GnL( L. 211w6Cint.J. w2tuwmn11 
wttmnunpflLCibr,p 

uwnb1how1hG hwuwuwnc:ibnti hwubuwmmun 
8mgwCit,2Cibr,o I 

-0 0 C> C:...::, 3 c.. 0 3.c. 3 -0 ~ = C .C. er'° er -::I' -0 ..:::r 3 -0 _§: 3 c.. '2. 0 ":l 3 c -::I' 3 .0 cc.. c c.. c.. c:-.0 = 
CJ. :3 °' .0 °' J) ~ ..:::r 

rr 

4wnbLWCiJmpt, qwGqL(wao. 4q 53,5 13.4 13,4 181 

4WObLUJGJmpt, 6wtlwLO, u3 0,07 1,0 0,19 0,23 

Pwpt, qwCiqL(w6[!, 4q 13 1361 181 45,4 

--
Pwpt, 6wt.J.WLO, u 3 0,08 1,53 0,28 0,25 

4LUnbLflpwJt,Ci hwuw4wr,qt, 67 1374 195 227 
nCinhwGmn awCimlwon, I.Jn 

5. 6. UpCinLnrimti WfllllnLnuwG CiL(wqbgmuo QWflW£w2tiCiw4wCi 
ut,2ngwnmuCibr,nq L. l'iwCiwL4wr,hwJt,Ci br,pL.b4mpJwG 

4wquw4b[1L4UWG 4WlllLUl1bLW(lnr,6uwup 

rGg4bu Wf'lflbG CizL(bL t. wr,Lnw6tlnfl qwqbr,p pmCiwL(nrmpJwCi t.J.rw tw4wCi 
wqf)bgmpJntCi mGbG wL(1.11nunpflLCib11'1 br,pL.b4mpJwCi nbdt,uGbr,o , nr,nCig 4w11bL'1 t 
pwdwCibL 4WJmCiwgt.J.w6t, L. n.i. 4wJmCiwgt.J.w6p: 

.G?wflwpwJt,Ci 2whwqn116uwCi L4LUJllwCiCibr,mu qb11w4zonfl bG b11pL.b4mpJwCi 
n.i. 4wJmCiwgqw6 nbdt,uGbr,[!, nrnCip pGmpwqr,L(mu bCi wt.J.LnnunpflLP 
br,pL.b4mpJwG wrwqmpJwCi wGoCiflhWLll l.j,mj,nfuuwup: CCi11hwCir,wL4bu, 
wL(LnnunpflLti br,pL.b4mpJmCio pwriwQCibrmu i,r,w4wCiwgL(mu t pwtj,wopCibrnL(, 
f)WCif)WflbgmuCibr,nL(, 2w11df1.!.'1 L4W11Wl4 [!Cipwgpt, w2tuwLnwCipn4, flCi.!.Ulbu CiwL. 
hwubuwmUJpwr, 4wJmCiwgt.J.w6 wrwqmpJwtlp br,pL.b4mpJwtlp, hwl'iwtu WJfl 
nbdpllGbrfl wubGwLnwr,pbr, qmqwtrnuwup: 

'Tlwr,wL4 oGpwgpt, nbdt,uo pGmpwqr,qmu t pbr,wJritlw6 CiJmpbr,ti 
wr,LnwCibLnuwG wl'inL(: tuwnCimrflwqnJwguwCi nrwuti t,2bgmllo L. w2tuwLnwCipwJpCi 
tuwnGmJ1fln pw2tumuCi oum ClLWCiCibrt, . flCi.!.Ulbu CiwL. uCiwgnrflwJt,Ci q.wqbrti 
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pwCiw4t, wl'io 2w11df1.!.P ClLWCiCibrmll qw1.11w9Cimu t wJ111lwCi qn116QCipwgCi wCiqwu 
hw11umwgqw6 tuwnCimr11ti ll.lWf'lwqwJmtl: 'Tlwriwl.4 oGpwgpt, nbdt,uCibrimu 
1>b11uwumt,l'iwCiCi wmllwCi tugmu UJJCipwCi tL pwrior .i.t, hbmL.wpw11 wr,mw6L(nri 
qwqbrimu NOx-t, U1WJ1mCiw4mpJmCio Citlwqmu t: UnwuoCiwL4bu 4m11m4 w6mu t 
CxHy-i, U1w11muw4mpJmGo 2w11dti.!.r qn11ow114uwu oupwgQmll , !)wut, nr wJ11uwu 
Lit, !)WCit, u4qpuw4wu 9fl4Lbf1 mbrit, ,!_b[i mCibCimu : libript,Ci WJ!lUWCi 2w11dfl2'1 
Of)LUJpu uwhwtj,w4wut, tj,w4 LflCibLm f)bll.lpmu CimJCiL4bu CxHy-t, WJ1UlUJCibmmuo 
Li1.1111m4 ub6wGmtl t : 

lib114wJmllu hu4wJw4w(i m2w1111mpJmu t flW!10tlw6 liUC-t, ll.lW!1WL4 
[!Cipwg!)t, nbdt,ut, UWU1WJ1bLwqn116uwuo: U2tuw11ht, zwu, b[14J1Cib11mu, 
wL(mmlnpflL'19 w111.11w6L(nfl qwqb11t, pmuwttn11mpJwu ummqllwG dwuwuw4, 
n111.4bu un11uwL(n11nf\ 1.4w11wub1.1111, QCi11mCiqw6 t CO-t, 1.4w11muw4mpJmuo 1.4w11w1.4 
oupwg!)t, nbdt,umll: 

UL(mnllnpt,Lt, QWflW!)mll bJ1pL.b4uw[i dwllwuw4 NOx-t, WJ11.11WubmuwG 
ht,uuw4wu uwuo (ut,Ci,!,L. 85 %) pwdt,u t oGLiumu pwtj,wn!)t, nbdt,ut,Ci : rawl.j,wnpj, 
u4qpmu w111.nw6L(n11 qwqb11mu 11t,mL(mu t pbf1WJJ1tlw6 CiJmpb11t, 1.4w11muw4mpJwG 
n11n2w4t, PWJ10J1Wgmu, nJ1u UJJCimhbu,L. Gn11t,g t,2Gmu t: UJU hwuqwuwCip[! 
pwgwm11L(mu t u11wun4, n11 1111nubLWJt,Ci Lf,w4wut, w11wq pwgllwu 11b1.4J:1mu 
qwnbLWCiJmpt, wL(bLt, t,Cimbuut,L( qnLn112wguwCi hbmL.wu!)nL( 1.11b11t, t mubumu 
pwuL(n11w4wG tuwnum1111t, n11n2w4t, hw11umwgmu: NOx-t, tumwgmuub11t, wl'io 
4Wll.lL(W6 t 2w11dt,,!,t, LUJJ1UWU tugb11mll 2bJ1UWUU1t,6wut, PLUJ10J1Wgtlw(i hbm: 

.G?wriwpwJpu 1.4wJuwGCib11mu 2whwqnr,6L(n11 wL(mnunpt,LCibJ1p 
w2tuwmwdwuwuw4t, qqwLr llwuu oupwunul t 11wu11w11bguwu nbdt,umu: UJu 
nbdt,uG wuL(wGmll bG GwL. hw11Liw1111w4wu 1.4w11w1.4 oupwg£ti nbdt,u. n110 
pGmpwq11L(mll t 2w11dt,,!,t, 6Ci4woL. Lrubnt, 1.4mmtlw(i PWJ10J1 hw6wfumpJwu mw4 
1111nubLwJt,Ci l.j,w4wCit, Lim11m4 l.j,w4munL(: Cln116oupwgt, WJlf)JnLCi!)mu ub11wauwu 
tun11nL(w4w2wrt, 1.4wmb11t,g t,umbGutiL(n11bu qnLn112wumu t qwnbLPPWJt,G 
pwriwGpo· Ltm11m4 hw11u1.11wgCibLntl pwCiL(n11w4wu tuwnum11110 : UnwCiot,Ci 
tlLWGCib11mu WJJ1tlwCi qn1160Gpwgo mw11w6L(mll t wupn112 WJJ1llwu tugmu, n11nL( 
pwgwm11L(mu t w2tuwmw6 qwqb11mll CxHy-t, 4LllJ1nL4 wL(bLwgmll[!: Pwgt, WJ'1, 
UIWJ1WL4 oGpwg!)t,Ci hw2n1111n11 pbnuL(w6!)wJt,u nbdt,uub11mu 11t,1.11qmu t 
pbf1WJJ1tlW6 UJnLPbJlt, WJlUlLUCibmuw[i qqwLt, ub6wgmll: liUUr-mll 4wmw11L(w6 
l.j,nJ10LUJ14nLUGbJ1[! gmJg b(i UlL{bL, nJl wL(mnunpt,Lt, hWJ14W'1J1W4w(i l4Wf1UJL4 
QCipwgI?t, nbdt,tlt,Ci hw2n1111n11· 35 4ll/dwll (b11rn1111 l.j,ntuwugmll) hwu1.11wmmu 
WJlW(lnLpJwup bJ1pL.b4bLflu, CO-G unm 135 %-nL(. t,u4 CxHy-[! 250 %-nL( wL(bLr 
PWJ10J1 bCi, !)UJG GmJG w11wqmpJwup LtwJmGwgL(w6 nbdt,unL( b11pL.bltbLm 11burnmu: 

Cw11duw(i nbdt,llubfl[!, hbmL.wpwJ1 CiwL. QWflWJ:1p 011wJt,G wL(wqwut, 
Wfllllntnmuo , n11n2qnul bG 6wCiw1.4w11hwlfin11ngwJt,Ci gwCigt, bJ1UJ1W.!.Wtj,w4wCi 
pCimpwq11b11ntl, wL(mnunprLr mbuw4nL(, L(w11n1111t, n11w4wL(n11uwup . 
lnJ1LUUUL4nJ1tnUJJt,Ci hnuJ:1t, l4WJ1WUbU1J1bJ1nL( L. 6wGWL4WJ1hWJt,G bJ1pL.b4mpJUJU 
4w11qwL(n11uwG uw4w1111w4nq: 
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U4mni.'inptitub11ti 2w11cti.'iwu qn11ooupwgCib11ti 4wnw4w11uwup huw11wLtn11 t 
UU1Gf'\ObL 2112wl.Jw uti2wLlWJflti LlflW UlUJ(lpb(l ub(lqO(lOnLJ}JnlU mubgnri. 
m(lwuuL4nf1U1WJtiu hnupbri: ewri.wpti 011witiu w4wqwuti Wf'\U1nU1uwu t.l11w ubo 
wq

11
bgmpimu muti bppt.b4mpJwu tiuu,buuti4mpimuo : tun2n11 pwri.wpub11ti 

4bGu,11nGwl.JwG lt\nf'\ngGb(lmi.'i q[lwGg4wo bG CO-ti «L4til.JwJtiU)> tumwgmi.'iGb[l, 
n

11
~up 5-1 o t, wLlbLti wuqwi.'i qb11wqwugmi.'i bu uwhuwuwJtiu pmJLwmrbLti 

pwri.w1111mpJmuo (U@P) : bpt.wu pwri.wpti tiumbuutit.l b11pL..b4mpimu mubgnri. 
uwJ(lnLf'\tiGb11mu CO-ti t4wpmGwljmpJmG[! wLlbLti pwG 3 wGqwu qbpwqwGgmu t 
pWl'\WQti UJ(ll)JnLUUJpb11wl.Jwu qnmtiubrnul wnw2wgwo 4uwuwljw(l 
pWf'\WllflntpJmuub11t.r Op4w [!upwgpnu.'i 011ti i.'ib2 bf'\UJO CO-ti UiUJflntuwljmpJwu 
mwmwGmuubp[! qn11ouwljwGmu hwuwt4wmwutuwGmu bG bppt,b4mpJwG 

tiuU1bGuti4mpJWU UlWIJlUJUnll.lub11tiu : 
011ti wri.u,nu,4wompiwu wumti6wu[! 4wtu4wo t m11wuut4n11mwJtiG hnupti 

2
w

11
ctuwu wpwqmpJmutig: Upwqmpiwu ubowguwGo qmqoGpwg lhn211wGmu t 

pb(lUJJf14LUO GJmpbflh t4UJ(lmuw4mpJmG[!, tiul.J NOx-ti LUflUlWGbu,mi.'iCib(l[! 
i.'ibowGmi.'i bG : U4mnunptiLGb11ti 2whwqn11omi.'i[! pwri.w12wJtiG t4wJi.'iwGGb11mi.'i , n110 
pGmpwqp4ntu t hwf'\n1111wljgw4wG n.s. pwpo[l w11wqmp1mGGbpn4, CO-ti 
UJfllJlLUUbUlnll.'iGb[l[! 1,46-2,2 wGqwu , tiul.J CxHy-tiG[! 1,2-2, 1 wGqwi.'i pW(lO[l bG : 

S11wGut4nJ1U1WJtiG hnu12ti wGhwuwubnmpJmGo (UlflWLIUUinfllilWJtiG 
uti2ngGb11ti pw112w11tiGwi.'iti4wljwG, wpqbLW4WJhG , pwltiwn12h L. wpwqmpJmGub(l 
qw11qwgGbLm hwmljwGtizGbpti qqwLti UlLU[)PbflnLJ}JmGGbflh hbu,t..wGpnt.l) CimJCit4bu 
bJ1pL..b4mpJwu nbcttil.'iubflh hw6wtuwl.Jti lhnlhntui.'iwG t4wm6wn t 11wnunu.'i: 
YUJU1W(14WO hbu,wqnmmpJmGGbrti W(ll)JnLUJ2Ubfl[! gnl)g bG UlWLhU, n11 
mrwuuL4nf1U1LUJtiG [!ul)hwGm11 hnu12mi.'i pbnGwmwr w4u,ni.'ib9bGwGbrti 
p4wpwGw4h 4116wu,nul[! 15-20 %-nLl wt4whn4nu.'i t 2112wl.Jw uti2w4w111ti 

Wf'\U1nmt.1.wompJwG h2bgmu[! 50 %-nt.1.: 
'ltimw114m1.'iGbJ1D gmJg bG mttbL, n11 tuw.s_ub11ml.JGb11ti LiltiflnLJpnLl.'i pmGw4n[l 

GJmpbflh tummpJmGQ 2,5-4 wuqwu pw11011 t, pwu uti2ml'\tiub11mi.'i : tuw.s_l.'ib11ml.Jti 
wq

11
bgmpJwG qnmtiu (pw11011 tumwgml.'iub11ti qnmti) hwuuml.'i t utiG.s.L. 200 u-ti: Ubo 

G2wGw4mpJmu mGti b114m 4wpqw4n11l\.nl'\ tuw.s_i.'ib11ml.Jub11ti l.'iti2L.. oGl.Jwo 

UlUJ[lWOnLpjnLU[!: 
b11L.wG pWf'\WPh Ul(1WUUL4n(1U1h Ltwr.s.mPJWG L4WU1LlbrnLl 1990-1992 pp. ub[l 

ljnf'\l.'itig *) 4wmwpl.jwo qtiu,whbmwqnmwljwG w2tuwu,wupub11ti wr111mupmj 
wnw2w114tlbL t brt.wG pWf'\LUJ2ti Ol)WJhG wljwqwGti Wf'\UlOLill\.WOnLJ}JWU 
G4.wqbgi.'iwG ut4wu,w4n4 tirwt.iwGwgubL hbml..JWL oG11hwGmr uti2ngwnmuGbfl[ 

··r 

*'-l .'-1 . "lwupw[16nul1wuf1, (l.U.UbctLnLUJWCifl , U.ub[lUf'JUJWLifl uwuCiwljgmpJWU]} 
•• Pwgfl WJU [!Ul'lhwum[l uf12ngwnmuCib[lf19 lI1[lWUUl4l1[1U1WJf1Ci ~WflinLPJWUU b( 

Cib[lljWJWg~bL LjnCilj[lblll uf12ngwnnul[jb[1' ljwqu~WO QWf1WQfl UlW[lpbp 2f12WGCibpm~ 
l.jwuiwri~wo hbuiwqnuimpJmCiCib[lfl W[ll'lJnLUQCibpn~: 
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w) UlflWUUUin[lUlWJhG hnupbf1h Ljb11wpw2tumu UlLU[lLUOnLpjLUU i.'ib2 t.. [!UUl 
dwt.lwuwl.Jti , 

P) pwri.wpti 4bGU1[1nGw4wu t.lwuti hwmljwgmu utiwJG pbpt, uw1111w1.11wr t, 
11111L..nrwu,wr mrwuuuinru,ti bflpubljmpJwu hwuwr (uwljwJu brpL..bljmpJwu 
\1wquw4b[1L41.'iwG WJLIUihuh utubuwG huwpwl.jnr t i.'ihwJG QWf'\WPti 41::iumrnuwljwu 
1lluunu.'i mbri.wpw2tut.lwo l, mrwGut4nrmwitiG u1.4wuwrl.jmi.'i t4whwu2nl'\ 
11Lnuw4mu,w4i.'iwu L.. pbnGwLitwGl.'iwG opJb4mub11h ot4mtil.'iwL pw 2tui.'iwG 
14wJl.'iwGGbpmi.'i), 

q) l'.iwGwuiwrhGbrti L.. lhnf'\ngGbrh brpl..bl.JbLh uwuti Lflhtl oqLnwqnromu· 
pW(lOJ1WgGbtml UWJJlnLrJ.tiubflh J}Of'\nLULUljnLpjnLGGbfl[! , 

11) tuw.s_ubrmt.ih pnri.muw4mp1wu pw11011wgml.'i, nrtiG l.JwrbLti t hwuubL 
wnw2Gwhbrp wugi.'iwG h11wtlmG12 wrmnGn11 G2wGGb11ti mb11wl.Jwiuwt.lp, 
tuw.s_l.'ibrmLJ i.'imubLhu t, 1111wutig 11mru qwLtiu qnmtiubrt, 12wuwt.ih 
t\brwpwztuuwl.'ip, l'.iwuwuiw11hwitiu brplibljmpJwu 4wnwljwruwu wl.jmnl.'iwm 
hwl.'iwt.iwrqbrt, Litirwnl.'iwi.'ip , Lmuwgnl)gubrti l\.rw Lrwgmgh.s. ubl.igt,wubrh 
u,bri.wl.JwJi.'iLUi.'ip u hUJUIJlUJIJlnlU LUflLU(lnLJ}JUJi.'ip brpt.bljmpJLUU LUL4Whn41.'iwl.'ip, 

b) l.'it,wl.jnf'\uwGti brpt.b4mpJmu 12wri.wpt, wnwuotiu i.'iwJrm11t,ubpnu.'i , 
q) Lnwrwugt,4 Lnflwuuuinru,witiu uti2ngubrti brpt.b4mpiwG l.Jwrqwtlnrmu, 

hwlnl.jLUt4bu pbnuUJUlUJfl UlflLUUUL4/1flU1ti hwl.'iwr: 
Y.Wflnr11P UJWU1flWUU1LjwompJwu t, 4wruibu,mp1wu l.'iw4wr11wl.Jtig ljwtul\.wo 

t n.s_ l.'it,wJu 4.wnbLPJ2ti tuuwJnf'\nLpJmuo l, zwrctuwu wG4.u,wGqmpJntG[! , WJLl. 
m~linflnLJ}JLUu wu4.u,wuqmpJnLO[! : 

Y.Wflnr11ti l.Jnri.utig wtju,nunphLh bflplibl.jmpJwu Cit4wumw4.nr nbcttiuti 
.s.wuiwhnl.jmu[! 2wrdh.s.h WflLnWOtl,n11 qwqb[lmu pmuwljnr pw11w1111h .s. Cibrh 
L4WflnLUWLjmpJnLU[! 4LUflOf'\ t PLUflO(lwgubt 10-20 %-ntl,: U4mni.'inptiLGb11h 
ljwnwt.lwrl.'iwG l'.itJzu, oL..brt, l.Jtirwnml.'io 4w11n11 bu qqwLh ut4wuu,bL pmuwt1,n11 
wpu,wubu,nu.'iub11h l.J11Ciwmi.'iWG[! : ~bml,wpwr , 4wrnr11ubrti UiUJUl(lUJUUlULUU Li 
nriwlJwtlnrl.'iwu pwrorwgi.'iwu qnromu 4w11L..nrwqnLJG tuG11hr t hwu11tiuwGml.'i 
pUJJ'J.WJ2WJhG tuhu, Ul(lUJUUUj11[1UlWJhU hnupbflti l.4LUJUUJCiubrml.'i LULjlilnl.'inptiLti 
tlwruwG nwgtinuwt oL..brh t, bf'\wGwl.jGbflh mumgnulo : 

C112w4w uti2wtlwJJ1h Llrw m11wuu1.4nrmh GbrqnrompJwG Gtl,wqbguwu 
hwrgbrmu i.'ibo u2wuw4mpJmu muti wt1,U1nl.'inphLwgl.'iwu qnroQGpwgQ 
4wriqw4nrn11 t4brnw4wu pw11wpw4wGmpJmGo: UJll 4wrqwi.jn 11muu 
wruiwhwJU14ml.'i t hwuwrwl.Jwljwu mrwGuL4nf1U1P qwrqwgl.'iwG, lhntuw11pmi.'iGbrti 
OW~WLh b(14LU[1UJdwl.'i4bU1 L4LWGw4n11Llwu t, LUJI) OUJLjUJLUbflti jnL[lLUgl.'iwu hwt.lw11 
wGhrwdbzu, zwrctw4wquti pwGwlJh m ljwnmgl[wopti uljwml.'iwl.'ip huU1wt.i 
ljnr1uunrn2uwl.'ip: 

ewri.wt1ti 011witiu wl[wqwGh w11U1nU11.'iwu utl,wqbgl.'iwuo 4wrbLh t hwuubL 
Gw~ pbnuwrnwr wLtrnm'.inphtwJhu lhntuw11rmuubrh 4wql.'iwljbruiuwu 
ljwmwrbtwqn11Mwu CiwuWUiW[lhnl[: t~V-t, l.'iwpbllwLnti4w4wG t.lbpn11ubrh 
oql/lwqnrouwi.'ip Ltintuw11rmuubrh UUiWLIU1wl[nr brpm11wl[nrml.'io. wl[Lilnt.lnphLti 
pbnUUJUlLU[lnf'\nlpJwG oqu,wqnrouwG qn11ow4gh pwrarwgnu.'i[! , 4gLUULUJLb11t, l, 
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4puw4gwuwJLbf1'1 4f111wnnulQ, L/1n!lf1 tuupbf1'1 pbnGb11'1 L/1ntuwr111LiwG hwliw(1 L/1n!l(1 
pbnuwU1wf1nri.mp1mG mubgnri. w4.U1nlinp'1Llib11'1 oqU1wqn11omLiQ , fiGtl.llbu uwL. 
uwuuwqj,U1wg4.wo zw11ctw4wqlip uL4wU1w4wuLwg zwhwqn11omuo 
huw11wt.J.n11mp1mu bG UlWLfiu '12bgGbLm 4wU1w11t.J.wo U1!1wGuL4n11U1wJ'1G 
wztuwU1wun'1 Lib4 Lipwt.J.nritiu hwuwrctbn pmGwt.J.nri Wf1U1wGbU1moGt110 (39, 20 , 

32}: 
Urumuw4ub11mo (5.6, 5.7, 5.8) pbrt.J.wo bG Uli1WGuL4n111.11wJj,G op 2ngGb11'1 

zwrctowG nbctpoGtro LJnu44.w nwri.wnmo , pbpL. ow1111w1.11w11 w4.1.11nonpf1Llit11'1g 
w111.11wGb1.114.wo 4.uwuw4w11 uJmptrti 1.11buw4w11w11 owt.J.wtlitro L. oplinLn11U1'1 
hw11wpt11w4wu 1.11buw4w11w11 wri.U1nU1ntOQ U1!1wGuL4n11U1wJ'1li oi,2ngut11'1 pbnuw-L. 

mri.L.n11wmw11mp1wG Lf1'14. oqU1wqn11MwG 11bl.ll!lnLO: 
C112w4w oti2wt.J.w111'1 wri.mnU14.womp1wG ti2tgowu 4w11L.n11 qn11onu t 

hwowrt.J.mo 6wuwL4wf1hWJj,li t11pL.b4mp1wu nwgpnliwL 4wqLiw4bf1L4nLOQ L. 

6WUWL4Wi1hWJj,G L4WJOwuGb(1p pwf1btwt.J.mOQ : 

Urumuw4 5.6 

U4.U1nOnpflLGb11'1 b11pL.b4mpJWG nbctp0Gt11'11.11L.nri.mpJmGQ LJnu44.w 
nwri.wnmo , % 

b11pL.b4mp1wu nbctp0Gt110 L. @bpL. Pbnuw1.11w11 
1111wGg 1.11L.nri.mp1mGQ ctwowGw4p 0Wf1'1WU1W(1 w4.1.11nonp'1L-

U4.1.11npmu-

ou11hwGm11 hwzt.J.b4znmo w4.1.11nonp'1L- Gtr 
utr 

utr 

'11W(1Wl.4 QUPW9Il 22 17 29 

Urwqwgmo 37 42 38 l awumwmmfi wowsmPJmfi 
12 16 9 

'1wG11wri.tgmo 29 25 24 
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Urumutu4 5. 7 
b11pL.b4mp1wu 4w11qwt.J.n11Liwu wq11tgmp1muo LiplinLnrmwJj,G o11i, 

wnU1nU1owG Llnw 
@muwt.J.nr G1mpb11'1 w111.11wGb1nnLO[l 

U4.1.11nonpflLGb11'1 t11pL.b4mp1wG nbctpO[l 
pbpL. Liw1111w1.11w11 w4.1.11nLinpflLGb11'1g , 

u/uo 
co CxHv NOx 

U4.U1nonp'1L'1 b11pL.b4mp1mG[l Li'12mri.mo , 18,2 1,37 1,09 
wnwGg 4wGqwni, 

U4.U1nOnpflL'1 t11pL.b4mpJmG[)° 4w11qw- 19,6 1,5 1,07 
4.n11owG oi,2ngGb11'1 wn4wJmp1wop 
(LnLUWgmJg) 

Ut.J.1.11nonpflL'1 t11pL.b4mp1mG[l oti2mri.mu· 21,5 1,56 1,06 
ob4 tuwtob11m4p wn4wJmp1wop 

U4.U1nonp'1L'1 t11pL.b4mp1mG[l oti2mri.mo 24,2 1,62 1,05 
t114m tuwtob11m4p wn4wJntpJwLip 

Urumuw4 5. 8 
011'1 hw11wpb11w4wG wri.U1nU14.womp1mGu [lUl.111.1111wuuL4nrmwJt,G 

Oh9nah Ulbuwl.Jh 

<D nnr LPU1f1wcti, ('-lU~-2101) 
LJ'12'1G LPU111wcti, (qLJ~-24) 
LJto Ltimriwcti, (qu~-13) 

S2 wri.wnw1i,G w4.mnpmuGt11· 
LJ'12'1G mri.L.n11wU1w(1mp1wG, 
4w(1pJm(1wU1n11w1pG 2w11ct'1int.l 
Vbo mriL.n11wmw11mpJWU 

1 ritiqbtw1'1G zwricttiint.l 

011'1 hw11wpb11w4wG wri.mnm4.w6mp1mG[l 
1 mri ./4Li-'1 hwuwr pbpL. uw1111wmwr 
w4.1.11nlinp'1Llib11'1 L. w4.mnpmuGb11'1 
mri.L.n11w1.11wmp1wu Ll1'1t.l oqmwqn116tlw[i 
ribwomo 
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1,0 
1,3 
1,5 

0,34 

0, 1 



,w2t.lwri4CitpQ gnLJg tu uiwltiu , nr trpLb4ml}JLUCi wrwqml}JLUCi nwgt,nCiwl 
4wnw4wr,uwu , wnwuat,G w4.umllnptJLCibrt, 2wrictuwG nbctt,uubr,t, hwuwiWlflnLpJwG 
PLUflOJ)Wguw(i , U1J1WUUUjnJ1UlWJt,G hnugti WJ)Wq.nLpJmGGbflti g(14.W6nLpJwG 
wuu,t,ISwGti ti2bguwG l.. lnLUwgnLJgGbrti unui uirwGu1..4nrmwJt,Ci uti2ngGbrit, 
hw1..4wrimuGbflti ljplSwtnuwG hw24tiG 4wrbLli t hwuCibL w4.U1nunpt,LGbrti 
Wf1Lnw6w6 qwqbf)nu1 4.Gwuw4wr GJmpbrti 15-20 % t,2bguwu: 

Ut, 2wr2 qt,mwhbmwqmnw4wG 4wqllwl.jbp1..4mpJmGCibpnu:l u2wl.Jtlbl bG 
1SwGw1..4wphwJtiG gwGgmu UlflWGu1..4n[1LnWJ'1G hnugbrt, brpl.bl.jmpJmGo GuwGw4nri 
un11bLCibfl, nf)nGe hGwrwtl.nrmpJmG bG LnWLtiu t,U-ti oq.GmpJwllp qGwhwLnbl 
pmCiwt.lnr CiJmpbpt, LUflUlWGbmmllGbrti 6wlJ.wlGbr,Q l, 1.jwGtuwqm2wl.Jbl 
CiLUUWL4WJ1hWJ'1G UjWJULUGGbr,'1 PWflbLWt.lllwu mwr,pbr, LnL6muGbr,pg u1..4wut.lnrt 
UlUUlbuwl.jwG 2whw4bU1mpJmCio: 

q.nr,6Gwl.jwG w2tuwmwCigCibro gmJg bG lilLULtiu , nr 2r2wl.Jw uj,2w4wJr'1 
t.lrw Lnr,wGu1..4nriLn'1 pwgwuwl.jwG wq11bgmpJwG wr,wq l, wr11JmGw4bU1 '12bguwu 
nbWL CiwGLUUjWJ1h[! hwG11t,uwGmu t pGWUjWhUjWUULUG qn116mCibmpJwG 
4wnw4wr,uwG hwuwl.jwr,qb[lt, Gtr,11GnuJo oG11hwGr,wL4bu pnlnr LnJ1WUULI.JnJ1LnWJt,G 
abnGwpljmpJmGCib[lmu , uwuGw4nr,wUjbu w4u,nunp'1lWJt,G U1J1WUuL4nr,tnmll' : 

UJ11uitiu'1 hwuwljwr,q Gtr4wJmuu uuibri6t.lmu t C\muwuuiwGti 
l>t11brwgj,wJ'1 Lnr,wGu1.4nr,uii, GwtuwrwrmpJmGmu, nrti ht,u9mu 11rt.lw6 bG 
hbLnLJWL 1111nLJpGbrri 

1, Cr,2wljw uti2wt.lWJJ1ti UjWhUjLUGuw(i UjGUlWljwG 
hwuw4Wflq[! uipwGu1.4npwmu, 4wnmglj_mu t al..w4npt.lnrt 

l.jwnwt.lwruwG 
2nll.JWJW4WG 
opJb4uiGbr,t, 

ubpn11Gbr,t, 
4wnnLJgGbrti 2112wGw4Gbflnu1 , mr,wCiuUJnrmti bupwti,Jupbpti l.. 
qnromCibmpJwCi 4wro,w4nruwu u,Gu,buw4wG L t.lwrtw4wG 
hwuw11wuuwG htiuwG t.lrw: 

2, 6wGLUUJWJ1hWLnflwGu1..4nruiwJtiG hwuwttirti pnLnr mbtuCitil.Jwl.jwCi 
u,wppbpQ. npnGf! 4wUJI.J.w6 bG 2r2w4w uti2w4.WJf1'1 wriuinu,4w6mpJwG 
UjntnbGgtiwL 4.LnwCiqw4.npmpJWU hbUl (LnflWUUUjhflUlWJpG uti2ngGb[1[!. 
4.wnbtti.ew.eumpwJtiG CiJmpbpQ, uwr,9w4.nr,muGbr,Q. mbtuGntnq.'1w4wG 
Ujr,ngbuGbp[! , CiLUCiLUUJW[lhWJtiG gwGg[! L WJLU) , UjbUlf! t hw4.wutnwqrlltbG q.n[l6nrt 
tl.Jntnq.j,wl.jwG UJWhwG2GbptJG hwuwUJLULnwutuwG: Ur,uiw11rnrt 
abnGwr4mpJmCiGbr,Q Ujbmp t ttiwqnrwq.r,4.bG' hw2tl.ti wnGbLntl. pnriwr4t.lnri 
w4.u,nllnptitGbr,j,G Gbril.JwJwgt.lnri L4whwG2Gbr,Q: 

3, Sr,wGuL4nr,uiti opJbl.juiGbpt, L, abnGwr,ljmpJmGGbr,t, qnp6mGbmpJmGo 
UJbLnf! t 4wGnuw4wr,q.4bG 11rwGg u,p4w6 wr,LnnGwqr,br,ti llt,~mgnlj_: Cutn nf)mll, 
WflLnnGwqt,ri uLnwGwtm hwuwr, CibpljwJwgt.lnrt UJWf1U1W'lPJ1 UJWhwG2Cibr,ti 
2wr9mu UJblnf! t ttiGti GwL tlJntnq.t,wljwGo: 

4, 'l)blJlf! t u2w4t.lti ti qnp6nrtmpJwG ub2 utngllti Lnr,wCiuUJnptnmu 
pCiwL4whL4wGuwG o,nr,6mGtmpJwCi tnGtnbuwl.jwG tupwCiuwG hwuwl.Jwrqcr 

5, 'l'}bu,.Q t u2w1.J4.ti pCiWUJWhUJwGuwG o,nr,6mCitmpJwG ~t,CiwGuw4.npuwG 
q.np6nrt ubtuwGtiqu' wnwt.ltlwqnLJGu 4nriuGnrn2t.ltlnt.l ni pJm2btnwJtiG uti2ngCibrti 
t.lrw: 
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6. Sr,wGuUjnflLnLUCiLUUWUJWJ1hWJpG hWUWLPflP pGwqw4.wnmu q.nponri 
1.Jwquw4t,r,L4mpJmGGbr,t,, abnGwpl.jmpJmGGbpt, t, at:mGbptgGbr,t, hwuwr, uitmf! t 
Ulllbrt6t.lti t4nLnq.t,wl.jwG 6wnwJmpJmGGbpt, qwrqwgw6 2m4w: 

7. 'llbwf! t ll2wl.J4.j, l, t,r,wg4.j, uirwGuL1.JnJ1tnw6wGwuiwphwJt,G hwuwltifl'1 
pGwuiwhUjwGuwG qnp6mGbmpJwG qtnnw4wG wuiwhnt.luwG utiwuCiw4wG 
opwqj,r, : 

8. ITlbLnf! t lnt64.t, UlflLUUUUjn(lU1LUISLUGWUjWJ1hWJj,Ci hwllwLtirt, wGauw4wqllp 
hwtnm4 tl.JnLnqj,wl.jwG UjwwpwuLnllwG ht,uGwtuu11t,r,Q: 

t4nLnqj,wl.jwG hw4.wutnwLnwqr,muo UjbLn.E t 'lPLnt.lj, nr,uibu WfllllW'lflWUf!p 
hw4wuu,wqpuwG QG11hwGmri qnp6[!Gpwgt, ht,uuwl.jwG mwpr,br,j,g ub4Q· 
ht,uGw11tir uiwhwG2Gbpt, hwuwttirt,G hwuwUJwu,wutuwu (t4ntnq.j,wl.jwCi 
wG4.wwGq.mpJmG, 2whwqnp6uwG wG4.mwuq.mpJmCi, br,pLbl.JmpJwG 
wGtlwwuqmpJmG. hmuwtt,mpJmu Lt unr,nqwUjt,wwGpmpJmG, pU[Ujbu Gwl.t 
UUjLUnnl'\W4wG UU1WUf1Wflll1Ubf1tiG hWUWUJLULnLUUtuwumpJmG) [37] : 

,wl{wuuiwqpuwG [)Cipwgw~wpq.[! Ujbmg t l.jwnmg4.w6 LtiGt, WJUUJbu, 
nriuibuqt, W(lUlWflflWUf>Q hWUWUjWUlWUtuwGt, t4nLnq.t,wl.jw[i (inpubpt,G tiri wupnri2 
q.nJmpJwG QGl}wggmu (wr,tnwr111nri qnp6wpwut,g 11mru qwlm uiwht,g ut,G[l.t 
oqu,whwGuwu 4.br,20) : . 

Ur,mwrir,wG9t, hw4wuuiwqruwG oupwgw4wpqt, wp11JmGw4.bU1mpimGG 
wGut,2w4wGnr,bG 4wuilJ.w6 t Ln4JWL q.nri6mGbmpJwG hwuwuiwuiwutuwG 
tiriwl{wl.jwu pwqwJt, L wrmw11rinri abnGwpl{mpJmGGbpt, LnGUJbuwl.jwG tupwGLlwCi 
hwl.lwl.jwpqbr,t, wnl.jwJmpJwG hbtn (wr,u,nGJWL hwpl.Jw11rmu, wruinGJWL 
t.lwrl.Jwt.lnrimu L WJLG) : 

Ur,mw11rmpJwG ubGw2Gnphwqpl.JLlwG L ub41w4wow2GnphowG 
qnr,6oupwgGbr,t, qwr,qwgmuQ hGwrwt.lnrmpJmG bG oGabnmu hbnwG4wrmLl 
wGg4wgGblm abnGwr4mpJmGGbrti hw4wmwr,uwqr,mu, nro 4wuiwhnt.lti 
uirwuuuinrimwCiwGwuiwflhwJtiG hwuwttirt,G WUJriwGpGbp uwmw4wrwrtLm 
t'lf1wl{mu9: Qu11 nr,mu, hwt.lwtnwr,uwqr,uwu hwl.lwfl, npUjbu llJWJ1LnWflPJ1 
UjWJULUGGbr, 4wrinri b[i .eGGwri4tlbl hbUll!JWl UjwhwCi2Citr,o' 

w) t4ntnqtJwljwG uiwriwubu,ribrint.l hw4.wuu,wqr,4.w6 WUJJ1LUG9Gtrt, 
nrin2wl.Jp (pw4.w4wG pwr,ap) u,nl.jnu, 

P) t4nlnqt,w4wG UJWflWUbUlflbflp l.jwJmGmpJw[i br,w2tut'lf! 2whwqnp6uwG 
0Gpwg9mu. 

q) qnp6w[lwGwJtiu uUJwuwp4uwG qwr,qwgw6 hwuwl.jwr,qbpt, 
wnl.jwJmpJmCi : 

ubr4wJnu1u, nruitu tnpwGuuinptnw-CiwGwUjwphwJt,Ci 
pGwuiwhuiwhUjwGw4wG qnpomCibmpJwu 1.Jwnw4.wpuwG 

hwllwltiflti 
u,Gu,tuwl.jwCi 

uttuwGt,quti ht,uuw4wG UlW[lflbfl, Gwtuwmbu4.mu bG' 

1. t4nlnqj,wl.jwG uwhuwCiw41wLtnLl1Cibflti hwuw4wpq' (uU1wCi11wruiGtrti. 
Gnpuwutr,t,, Gnpuwuip4.Gbpt,) nrUJbu hpuf!, uirwGuuinptnfl 2112w4w ut,2wt.twmti 
t.lrw Gbpqnp6mf:}Jwu llw1.Jwr11wl.Jti q.GwhwwuwG hwuwr. 
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2. '-l.6wr11.'iwG hwuw4wrq· 2r2w4w ut,2wtJ.w1rti L. pGoqu,wqnrouwG tJ.rw 
UlflWGUUjn(lUlp Gnruwu,t,L(w1t,G Gbrqn(10nLPJWG hwUW(l , 

3. SmqwGpGbrt, 4tirwnuwG hwuw4wrq· u,rwGu1.4nru,t, opJb4u,Gbrt, 
qbrGnruwu,t,4.w1t,G GbrqnrompJwG hwuwr, 

4. =iwr4w11ruwG hwuw4wrq· u,rwGu1.4nru,w1t,G u,btuGti4w, 
LJ.wnbLt,QwpumpwJt,G u WJLG GJmpbr wru,w11rn11 obnGwr4mpJmGGbrt, hwuwr· 
t4nLnqt,w4wG 1.4whwG2Gbrt,G hwuw1.4wu,wutuwGn11 wru,w11rwGp pn11wr4bLm 
hwuwr, 

5. VwuGwqt,u,wgl{wo nt p1m2bu,w1t,G, t4nLnqt,w4wG ~nG11brmu ut,2ngGbpt, 
4mu,w4uwG hwuw4wrq L. 11rwGg hwztJ.t,u u,rwGu1.4nru,w6wGw1.4wrhw1t,G 
hwliwLtirGbrnu'i pGw1.4wh1.4wG wztuwu,wGpGbrt, ~tiGwGuwtJ.nrmu, 

6. uJmpw4wG furwtumuwGpt, L. fupwGuwG hwuw4wrq· 
obnGwr4mpJmGGbrt, u wnwGot,u w2tuwu,nri.Gbrt, 4n11ut,g 
u,pwGu1.4nru,w6wGw1.4wrhw1t,G hwuwLtirti opJb4u,nu.l t4nLnqt,w4wG 
wGtJ.u,wGqmpJWU PWJ10(1WQUWG hwuwr: 

@nLJLUl4.nLPJnLU[! bGpw11rmu t Ul[lWUUL4npu,w6wGWUjW[1hWJt,G hWUWLtirti 
obnGwr4mpJmGGbpt, L. opJb4u,Gbrt, , tiG!1.4bu Gwl.. wnwGot,G pw11wpwgt,ubrt, 
G4wu,uwup Llbrwhu4uwu uwhuwGmu, GrwGg 4nri.ut,g qnpon11 1.4whwG2Gbrt, 
4wu,wruwG G1.4wu,w4n4. (WJll ptJ.mu 2r2w4w ut,2wtJ.wJrti L4wh1.4wGuwG hbu, 
4w1.4L!wo 1.4whwu2Gbrt,): 

libJ14WJnLUU U1(1WUUUjn(1U1W6wGw1.4wrhwJt,G hWUWLtirti opJb4UlGbrt, 
G4wu,uwup u2w4tJ.wo t4nLnqt,wl.jwG 1.4whwG2Gb(1[!, nrUJbu hwLlbLtJ.wo, uu,gl!wo bG 
nmuwuu,wGt, LjwnwtJ.wrmpJwG 4n11ut,g hwuu,wu,4.wo U1flWGu1.4nru,w-
6wGw1.4wphw1t,G hwuwLtirmu wnl..U1flW4wG qnromGbmpJwG wpu,nGwqruwG 
uwut,(i «'1pnljpubrt,» ub2 [37]: 

S11wGu1.4npU1w6wGw1.4wrhw1t,G hwuwLtirti opJb4U1Gbrt, G4wU1uwup 
Gwtuwu,bul!wo t t4nLnqt,w4wG 1.4whwG2Gbrt, u,wripbrwl.jmu, [!Ul/1 11rwGg 
Ljwu,wpuwG ctwul.jbU1Gbrit,, 4wful{wo u,wrwow2r2wGt, t4nLnqtiw4wG 
t,rw11rmpJmGt,g u Wf1U1nGwqrLlnri.t, mGbgwo U1bll,JGt,4w1t, m uwrpwtJ.nrmuGbrt, 
U1bll,JGt,4w4wG tJ.ti6w4t,g : Orwqrt, 2r2wGw4Gbrmu uzw4tJ.wo L. hwuu,wu,l{wo bG 
u,pwGu1.4nrU1w6wGw1.4wrhw1t,G hwuwLtirti u,wrpbJ1 opJb4u,ubrt,g wriu,wGbu,tJ.nri. 
tJ.Gwuw4wr GJmpbrit, hwztJ.wr4wit,G qmrnwqruwG hwuwLtir ubpn11Gbr u 
L!Gwuw4wr CiJmpbpt, wru,wGbu,muGbrt, uwhuwGwJt,Ci pnLJLWUlflbLti 
GnruwU1t,L!Gbrt, hw2tJ.wr4uwG brwztuwtJ.nrwqrbr: 

urUS-t, Ljnri.ut,g [!G11qr4bLntl. uwuGwqbu,Gbrt, LWJG 2r2wG, ctwuwGw4t,G 
uzw4tJ.bL bG' 

1. '1(1nljpub(1 Ul(1WUUUjn(1U1W6WGWUjW(1hWJt,G hwUWLtirGbrt, t4nLnqt,wl.jwG 
UUjWUlwl.jGbpntJ. ll(lWUWUUjWUUlWl{nruwG uwut,G, 

2. trw2fuwtJ.nrwqrbr U1J1WGu1.4npu,mu t4nLnqt,w4wG nt,ul.jt,g 
w1.4whn4.wqruwG hwl'iw4wrqbrt, uu,bri.ouwG hwuwr, 

3. SrwGuL4nru,w6wGw1.4wrhwJt,G hwuwLtirGbrti qnromGbmpJwG 
hbu,L.wGpntJ. wnw2wgnri. tl/nLnqt,w4wG L!Gwut, hwl'iwLtir qGwhwu,uwG ubpnrit,Ljw: 
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SrwGuL4nf1U1W6wGwL4wJ1hw1t,G hwl'iwLtirGbrmu 2r2w4w ut,2wl!w1rti 
1.4whL4wGuwG LjwnwtJ.wruwu orwqt,rio hwl!wGmpJwG t wrctwGwgbL 
nmuwuu,wut, Gwtuwqwht, WUjWr,wu,mu: 

Cr2wl.jw ut,2wtJ.w1rti wri.u,nu,LlwompJwG t,2bguwG pwri.wpwzt,Gwl.jwG 
ubpn11GbflQ ht,uGwl.jwGmu mri.11tJ.wo bG wri.u,n1J1uwu w11p1mrubrt,g 11bll1'1 pGwl/bLli 
qnu,t,ubr pmuwtJ.nr GJmpbrti wuguwG 4wufuuwuo: 

U111 ut,2ngwnmuubro pwtJ.w4wGt,G LWJGwowtJ.wL L. pwquwqwG bG: '1rwup 
oGriqrl.jmu bG 4wnmgwUjwllll'iwu n6wal..br· hwztJ.ti wnGbLntl. pwut,Gbrt, 
L/1G2wqt,ro. u,wrwopubrt, lllLWGwtJ.nrmuo u 4wGwtWlllWU1muo, 4r4unr11 
uw1rm11t,Gbrti 4wnmgmuo. ori.wl.jwol.. 6wGw1.4wrhubr,t,, u,wrpbr uw4wrriw4Gbrt, 
tJ.rw 6WUWUjW(lhWJt,u hwGqnqgGbrt, wn4WJnLPJnLGQ L. WJLG : Uw4wJG pGw4!nLPJWU 
pwror ll,Ju,mpJmG mGbgnri. br4rGbrmu L. ctwuwGw4w4t,g pwri.wpGbrt, 
UjWJuwGGbrmu 011w1t,G wLJ.wqwGt, wri.u,mnl!wompJwG t,2bguwGG mri.ri.tJ.wo 
pwri.wpwzt,Gw4wG ut,2ngwnmuubf1Q 4w·u uwhuwGwlfiw4 bG, 4w u !WL/lt,g 11mru 
pwG4wrctbe: ~GGwr4bGp wiri ut,2ngwnmuGbrt,g ut, pwut,uo: • 

~Wl'\W{!t, UlW(lWOQt, UjLWUWl{nruwG t.. 4wnmgwL4UJUlUWU aubro : 
Vwirmri.wubro u,wrwopGbr,t, L4LwGwtJ.nruwG L. 4wnmgwUjwu,uwu al.bro ubo 
G2wGw4mpJmG mGbu, wnwuoGwUjbu , bpb rirwup wrtJ.md bG' LjwnmigGbrt, LWLl 
oriwlfintumu WUjwhntJ.n11 qbr'12funri. pwut,GbJ1Q hwzLJ.ti wnubLntJ.: 

ULJ.u,nunpt,LGbrt, b(lpub4nLPJWU ut,L.GnLJG t,Gu,bGu'14mpJwG UjWJUWGubrmu 
orJti wubGwpwror WflU1nu,4.wompJmGo qrwugl!mu t pwror 2bGpbrntJ. tut,u, 
LjwnmgwL4wu,4.wo 2r2wGGbrmu: SrwGuL4n(1U1WJt,G l'iwJfWflm L. puwl/bLti 
4wnnLJgGbrit, ut,2L. hbnwtJ.nrmpJwG wtJ.bLwgmdo pbrnu.l t orimu pmGwtJ.nr 
GJmpb[lt, PW'lWll(lnLJ:)JWG l/UlflnL4 '12bguwG[!: 

~WflWQt, Ul(1WCiUL4n(1UlWJt,G gwGgt, l4LWGwtJ.nrmuo : .gWflWQt, 
lf!(lwGuL4nr,u,w1t,G gwGgt, l4LWCiwtJ.nruwup t zwu, 11b1.4pbrmu 1.4w1uwuwL(nrL(mu 
wl{u,nunpt,Lti zwrctuwG nbctt,uo: =!bu,L.wpwr U1(1wGuL4nJ1U1WJt,G nwgt,nGwL 
L4LwuwtJ.nrmuo huwrwtJ.nrmpJmG t u,wLtiu t,2bgCibL Gwu upunLnriu,t, 
WflU1nu,4.wompJwG uw4wr11w4o: 

nrUjbU LjwGnG, QWl'lWQubrti Ul(1WCiUL4n(1UlWJt,G gwGgQ UJLWUWl{nrtJ.mu t 
QWflWpGbrti GwfuwqMwG l.. QW'1WQW2t,GmpJWU Gwtuw2but,G l.., pwGt, nr 
huwrwtJ.nr !t 4wGtuwu,bubL U1(1wCiu1.4nru,t, qwrqwguwu hbnwu4wrutro L. SV
Gbrti 2bzu,w4t, W6Q , WUjW Gb(lljWJnLUU, tiG!UjbU VnuljLJ.witi L. trl..wGti , WJUUjbU tL 
UjnLU QWflWQGbrt, hwuwr U1r,WGUUjn(1U1t, brpl..bl.jmpJwG 4wquwl.jb[1UjnLUQ llW(lObL 
t WCiLnLObLti Uj(lnpLbU (QUUl ht,uGwl.jwG hwtnwljwqot, Vnul.jtJ.wG UjLWGwtJ.nrtJ.bL t 
700 hwqwr SV-Gbrt, hwuwr, utiut11bn ubr4wimuu Vnul.jtJ.wJmu qrwugl{wo t 4 
liLG w4.U1nunpt,L) : 

Swrpb(l uwljwr11wljubrt, tJ.rw Ln(lWGUUjn(lUlWJt,G hwGqnljgGb(lQ, 
uu,nrqbu,uiw pmubLubro L. hbu,t,nuiwit,G wGgmuGbro . 4r4Gnr11 uwirmri.t,ubro u 
011wl.jwol.. 6wGw1.4wrhGbro GL4wulllmu bG uirwuulllnruiwit,G hnupbrti 
tJ.brwpwztuuwoo· '12bgGbLntJ. bppubl.jmpJwu wGhwuw!wlfimpJmGo: Ort,uwl.j , 
Unul.jtJ.w QWflwpt, Vwiw4nl(ul.jm hJ1WL4WJ1w4mu wl{lllnunptiLwJt,Ci pmGbLti 
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4wnmgnu.'it,g hbllln CO-t, tulllmpJmu[! 011mli GL{wqbg 2,5 wGqwu. t,uLt CxHy-cf 3 
wGqwu: UwltwJG, wGqwu mw11pbfl uwLtw1111w4Gb11t, llf1W it,ntuhwlllmuGb11t, 
111::iurnnu.'i, pmGwL{nJ1 GJmpbf1'1 tulllntpJntG[! hwGqnLJg\1 2112wGmu unlllwL{nJ1WUjbu 

20 % PWJ10J1 t. QWG ut,2m11.t,Gb11mu: 
ew11.wQt, LtwGWzWUjWlllmu I.. 6wnwlllmGLtb11: LiwGwzWUjWlllUWG I.. 

6wnwlllmG4b11t,, w11.um4t, I.. qwqwlljW2llllllWGuwG Wf1'1JmGwL{bmmpJmG[!, 
Ltwtullw6 t 4wGwzWUJWlllUWG b11.wGw4t,g, 6wnb11ti I.. pit,b11'1 lllbuwlt\19, QWl'J.WQP 
nblt,b~pg: 'l)W2U1UjWGpi t411wGj, flb(lpg pwgt,, 4wGWi mG4t,GbJ1[! GUjWUl/lnLU b(i 
orit, 4bGuwpwGw4w(i UWQJ1uwGcf Wf1l/lW'lf1bLnL{ ppl{w6\1G I.. 4LWUbLnll wotuwppm 
qwq: Uj,wU1buw4 pGwit,wJmnll 6wnwU1mG4G octU1L{w6 t it,nQJ1 qwqwt.4wzU1t.4wG 
qn116n11.mp1wup: UJ'll4PUP 6wnwU1G4mU[! W[lU1W6lln11. qwqtrr tummpJnLU[! OflnLU 
ti2bgGmu t 7-10 %-nll: LwL{ Wf1'1JmGQ bG lilWLt,u 6wnwpit,mU1wJtiG U1G4muGbrC! 
(utiGzl.. 25 %): ~unwG[! 6wnwU1G4uwG l4WZlfllllwGtiz WflflJmGwL{bmmpJmGG '12Gmu 

t 3-4 wGqwu: 
LiwGwz U1G4pGb11tig l4W2l11UjWGn11. tLtrwGj, UUlbrJ.OUWG JlbUjQnLU Ujbl/lQ t 

QGl11J1L{bG wi.tmnunptiLGbf1'19 wpmw64.n11. qwqbpp pmGwL{np pw11.w1111'1iGbpp 
Gbrqn116mpJWG G4UJU1UWUP wL{bLti 4WJmG ownbpti I.. pit,bpt, U1buw4Gt,r: Um 
ulljwlilwltti hwuwri GL{wq llltimwGti bG it,2wU1b[ll.. 6wnbp[!: Ubo m2w11rmp1mG 
Ujbl/lQ t riwroL{t, pWJ1flnL U1G4pGbptJG, npnGQ hwG11tiuwGmu bG QWrJ.941::irJ.WOpG 
GJmpbrr· wnwGaGwUjbu pbGq(w)t.4pJ1bG'1 twL{wqnLJG 4LWGpzGbrpg ublt[!: 

Cr2wLtw pGwLtwG uti2wi.tw111ti UjWhUjwGmu[! hwuwuw1111Ltw1t,G I.. 
C!G11hwGmr l4bmw4wG tuG11ti11 t . nrti tm6uwup wGou11hwU1 I.. wubGmrbQ UlbtnQ t 
qpw11.llbG pGzl4bu LtwnwL{wrmpJwG I.. U1brJ.wLtwG ti2tuwGmp1wG 011qwGGbrC!, 
wJGt.4bu tL 4bGuntnJ1U1G WrJ.lllnlllnrJ. ut,2ngGbrti ubit,w4wGwmb11bp[!: Sb11.wLtwG 

tiztuwGmpJwG 011qwGGbrC! UJW[lU1wL{n11 bG' 
w) oqU1wqnr6bL lllbrJ.bltwlllL{mp1wG pntnf1 uti2ngGbJ1G lllwrqwpwGbtm I.. 

U1WJ1WOblm hwuwr wpU1w6L{n11. qwqbrt, uwririm 011qwGt,quj, L{riw pwgwuw4wG 
wq11bgmp1mG pn11.Gbtm uwutiG qtJU1w4wG U1brJ.bltwU1L{mpJmGQ, 

p) wL{bt'1 tut,uU1 opbGQGbf1 Lttirwnbt GnpuwJpg pw11ar pmGwL{nJ1 GJmpbri 
Wf1U1WGbU1nrJ. wl[urnunpt,tGbrt, ubit,wLtwGwmb11b11'1 Gltwllluwup, 

q) 4wGWzWUjUJlllbt QWl'J.WpGbriQ I.. UWJf1nLl'J.WUb11a l11W!1WOQUbf1Q: 
UL{mnunptitGbnti ubit,w4wGwlllbJ1bJ1[! UjW[llllwl[nri bG' 
w) wl[bt'1 hweiwtu UlllmqbL W!1U1W6lln11 qwqbpj, pWl'J.W'l[lnLPJnLU[! I.. 

pmGwL{n11 wrtnwGbmnu.'iGbpp '12bguwGo GUjWLilllnl'J. LtwpqwL{nrimuGbpp 

CizmmpJmG[!, 
p) zwrcttiz'1 unruwt w2tuwU1wGQQ 1-tuwtulllbtm Gt.4wmw4nl[ oqlllwqn116bL 

upwJG wl{mnunptitt, zwhwqnpouwG hJ1whwGqmu Gzl[w6 LlwnbtWQUnLQWJt,G 

GJmpbrC!: 
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4Lnttu 6. trt'-1.Ul, l2U'1Ul2t> O'lU31~1.J U'-IU~Ul,t> uuernt@3Ul, 
U'TlU1n'-1UUl, Ur S2Ul,t, Ut>9.nSUf"lntlJutr 

6.1 . PGwt.,wG qwqt, I.. rJtJqbtwitiG l[wnbtwGimptJ tuwnGmrirJ'1 
O(llilWqnrouwG W[l'lJntGwLlblilnLPJWU 41nraGw4wG hbmwqnlJ1mU 

'lt,qbtwit,G 2w11ctt,1_ubrmu L{wnbLWCiJmpt, tuGw1n11.mpJwG I.. w11lllw6Lln11 
qwqbpt, otubtt,mpJwG t,2bguwG Gt.4wmwLtnll hweiwtu oqlllwqnpoL{nu.'i bG 
qwqw4.wnbLti2w1tiG tuwnGmrrJGbr: UJu wnmunl[ m2wrJ11mpJwG bG wrictwGti 11 
wL{lilnunpt,LWJt,G l11J1WUUUjn[llilt, GwtuwrwpmpJwG hwlilmlt 4nGulilrmt.,umrw
lilbtuGnLnqt,w4wG pJmrnJntll (1LiSP) 1990p. 4wtnwrl{w6 hblllwqnlilmpJntGGb[lQ *) 
(umbG11w1t,G itinrowrLtmu), nriti Gt.4wmwt.,G t CizlilbL hwrwLluLwL{wt.,wG 
wplllw1111mp1wG bp4nbctt,u t.iwpqwl{nrtiz mGbgn11 L{wnbll'l2ti pwror CiGzuwG 
u11'1zGbrnL{ (..J.P6U) 4whwl[nrLlw6 f"lUPU-UUu 2wrcttitmu pGw4wG qwqt, I.. 
ritiqbtWJtiG ljwnbLwGJmpt, tuwnumrriti oqU1wqnrouwG qnp6Gw4wG 
hGwrwL{npmpJm GGbrcr 

4u,qwof')WJtiG tuwnGmprJti UjWl11[1WUlJ1UWG hwuwp ritJqbtWJt,G 
ljumli1 wCi1mpj1 wGhrwctbzU1 pwctGbiwitit, npnzuwG t.'ibpnri.t,LiwG tuwrutuL{wo tr 
71updp)ll l4W(1Wl4 QUPW9QP nbctt,umu 6Gt.,wal.. tt,ubnt, l/lW[lpb[l l4l/lnLlilWpL{b[1p 
ll1Ul4 '-IP6U-t, WlilWUUWQUJGnGti [lGpwgQt, uwhuwGwlflwLtuwG L{pw : 

Cum npnu.'i , pGmpwqpbrt, hwubuwliluwG ht,uGwt.iwG zWLj,wGt,z[l 
hwGqt,uwgbt t zwrctt,tt, tflnpawrltml'i[! rJpqbLWJt,G ('l) I.. qwqwritJqbtwJt,G (q'l) 
nbcttiuGbrmu ut,L.GnLJG hqnrmLpJwG l4WhUjwGbtm l4WJUWG[!: 

qwqwrJt,qbtwJt,G nbctt,unu.'i 2wrcttizti Lj,npawpLtuwG ctwuwGwLt hwuw11ctb2 
hqnrmpJmG l4Wht.4wGbtm Gt.4wlilw4nL{ gw6p CiGzuwG nb11mltlilnpp brltrmprJ 
WUlilpCiwGt, L{pw lilbl)W4WJ4.bl bG lI1Ul(1pb(1 lil(lWUWqOb(lt, pwctGbzWlflWJpG 
wGg2brnl{ lilw41011w4Gbr (d==114uu, 15uu, 16uu): 

<I>nrawpLtmuGbrit, ctwuwGw4 4wnmgl[bl bG zwrcttizti wnwqmpJwG 
W[llllWQpG pGmpwqrbp[l l[wnbtwGJmpp GbrgwJtnuwG wnw2wGguwG a = 24° I.. 26° 
wGLt1mGGbrti rJbl42mu Jmrw2wG11mr wGqwu gwor CiGzuwG 4wpqwl[nr'11.ti l[rw 
lilb11w4wJbtntl pwdGbiwLtiw1tiG pntnr wGgpbpnL{ lilwlt,011.wLtGbpQ: 

'-lwnbtwG1mpti pnG4uwG pwctGb1_wLt,t, Ol4l11PUWL pwGwLm nrnzblm hwuwp 
'-IPfiU-ti WlllwuGwpwGnGt, [!GPW9QC! uwhuwGwlflwlttlbL t 6G4wal.. trubnt, 1100 
Ujtn./rnlll. u 2200 Ujlil./[lnllj. t.4LJ1ntU1wpL{brt, LJ1wLr 

C!GLJ1rtlw6 ut,2wlfwrnmu L{wnbtwGJmpt, pnGLtuwG pwctubtUJLPQ 4wqilbt t 
2wrct~1.ti wztuwlllwGpt, 11t,qbtwJt,u nbctt,ut, owtuut, unlll 15 U1n4nu[!: 
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Liwuiw11LJ.wo lfJn11aw114nulCib11t, wwumCipCib11nLJ. hwubuwuiwljwC, 
LJ.b11Lm6mpJmG ljwuiwribtm hwuwr LJ.bpgLJ.wo bG-6G4wal, Ltiubnt, 1300 ll.f1I1 ./pnll.f . 
UjlnnLLilwpLJ.bf1Q, _pwGt, n11 hbGg WJU UjlnnLLI1Wp4b11t, l)bummu '1UPU-UUu '12356 
uUU zw11dt,m qwr,qwgC,mu t wubCiwubo nLnrinrt tlnubumo: 

Ull)muwl.J 6.1-mu pb11LJ.wo t flUPU-UUu zwrcttizti 11)1qbLwJt,u Li 
qwqwl)t,qbLWJt,G nbdt,uubpmu lfln11aw114uwu wru11mGpGbr,t, hwubuw1J1w4wC, 
LJ.bf1LmompJmCio oC,ljwaL, Ltiubnt, 1300 UJU1/f1nUJ . UJLI1LI1uwC, hw6wtuw4wC,mp1wCi 
llbUJpmu: 

3 
C 
3 
"' otl 
3 
s ci 

"' 3 " "' 
::; 

e.. "' ;g 3 
.c. "' ... 3 

" "" "' 3 "' 
~ [ 

-" 
C 
3 .,. 

24 

24 

26 

26 

UTl)muw4 6.1 

flUPU-UUu zwr,dt,lt, 11t,qbLWJt,G l, qwqw11t,qbLWJt,G nbdt,uGbr,mu 
Lf1n11awp4uwC, Wf1f1JnLu_pCibpt, hwubuwmwljwG LJ.bfllmOmf}JnLGQ 

.c. 
5 "' °' "l "b 

3 ~ 

5 0 3 
l "' ~ e c" .c. 

3 ~ 
,. C .,. t s ci e.. ... 

3 ::g_ §. C " 
., 

.2. '6 t -s- d" c 3 <l-
g_ ~ 

C ::, 3 ci ~ 3 3" 3 d" ~ ..:> .., ~ ,; E :, 
.c:. ~ "' ~ '6 3 -s s "b ci 3 .2. -5 * ..2: .c:. ! e.. e.. ] 3 ~ 

0 
"b 3 5 .c. .,. 

3 .,. -0 0 
"b -" -=r " 

., 
~ 

e.. C 'E "'- CJ. .c:. e.. u 
~ e.. 0 

3 3 ~ 3 3 0) 

u CJ. § 3 0 "" 3 0 
c" 

s 0 3 -s-
3" 3 :, .., 

5 s 

l)~qb[ 68,2 648,0 244.4 7,2 

qwqw-

l)~qb [ 11 00 14 75.6 555 ,1 41 ,6 73,8 75,93 

.. 1100 15 78,8 578,8 38,2 14 ,65 15,07 

" 11 00 16 81 ,9 601,7 38.7 60,1 6 1,8 

.. 2200 14 82 ,6 607,0 58,8 19,6 20 ,16 

" 2200 15 85.1 625, 1 67,1 25,4 26,13 

2200 16 87 ,1 639,5 58 .7 31 ,5 32.41 

rit,qb t 84 ,2 618,7 250,3 82 ,3 

qwqw-

~ qb[ 11 00 14 74,7 548.4 47,0 51.4 62,52 

" 1100 15 76,2 560, 1 49.9 45,2 54.94 

.. 1100 16 78,95 580 ,0 48,5 67,2 81,62 

2200 14 79,4 588,1 83 ,0 51,8 6 2,91 

" 2200 15 82.4 605.4 81.1 51 ,4 62.4 5 

2200 16 87,7 644 ,3 78,2 48,1 58,44 
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<Dnr,awr,ljmuCibr,t, dwuwCiwlj zwridtizti otubLt,mpiwCi ttimtintuuwu 
or,t,GwzWlflnLpJmCiubr,Q pbf1LJ.w6 bu GI.J . 6.1 L, 6.2-mu: 

.ri:.% 

90 

CJ 
<= 
i: 

XO 
;: 
i: 
'5 70 
.1.:1 

e-
hO 

~() 

-10 

1(1 

20 
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1000 

- . 

2 -/ 

• \ 
\ 

\ 
\ 

\ 

\ 

\ 
\ 
\ 

' ' \ 
' ' \ 
' ' ' ' ' ' 

1300 1600 1900 2200 n, u1ui ./pnu1 . 

Cwrd!ti!t u1Lnmui tufn{b11[1 

u4. 6.1 . otubLtrnLpJwG 41mJ1ntuuwG opt,Gwg.ulj,mpJmGGbp[! zwfld)lz)l 
lfln11awr,4uwC, dwuwCiwl.j (LJ.wnbtt,_pt, GbpgwJuiuwu wnw2wCiguwCi wul.umGQ a. 
=24°, LJ.wnbLti.Pti pnGljuwG pwdCibtwLtiwJt,Ci UJLilnLl!lWf}L[bf1[! 1100 UJLil ./flnll.f. , 2200 
UJU1./f1nUJ .) • 

1-11t,qb1.wJt,Ci ntdt,u . 2. 3, 4-qwqw11tJqbLWJt,G nbdt,u. pwdCibzWlflWJt,Ci 
LI1Wlfl0f'[Wljt, wGg_po hWUWll.fWU1WutuwGwpwf114, 15 l, 16 UU, npp =1100 UJU1 ./f1nll.f ., 
5, 6, 7-qwqWl)t,qbLWJt,G nbdt,u , pwdGbzWlpWJt,C, lllWlpOr[Wl.jt, wug_pQ 
hwuwUJwmwutuwGwpwf114, 15 L, 16 Liu , np p =2200 UJLil ./pnUJ. 
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. 6.2. otubLt,mpJwu 41nl(lntuuwG or,t,Gwlw41mpJmGubpQ 2wr,d'1i'1 l(lnpowr,4uwG 

ctwuwGw4 a=26°. nµµ=1100 L.2200 UjU1./r,nUJ.: 
1-11t,qbLWJt,G nbctt,u , 2,3,4-qwqw11t,qbLLUJt,Ci 11bdt,u. hwuLUL4WU1WU-

tuwGwpWJ1 d== 14, 15 L. 16 Liu, nµµ=1100 L4U1./J1nL4., 5, 6, 7-qwqw11pqbLWJj,G 11bdt,u· 

d=14 , 15 L. 16 Lili , nµµ=2200 UjUl./JlnUj .: 

Pbpl[w6 q11w:Jij,4Gbr,Q gnl]g bG U1WL'1u, nn 11t,qbLw1t,G nbctt,umu 
otubLt,mpJmGQ l(ln.Qfl t a =26°-t, 11blll.Qmli, qwqw11t,qbLw1t,G nbdt,umu 
L[wnbLLUCiJmpt, CibJlgWJUlUWU br,4m wGLumGGbJ1'1 11buwmu t[ otubLlinLPJWCi 
U11.UJ1PbrimpJmGQ iGiliG t: otubLt,mpJwG GL[wqmli[! zwr,driP 6G4waL. L11ubnmu 
1300 UjUl./[lnUj . UjUlnLUlWpt.lbpt, L. pnG4uwG pwctGbl_UJijlWJpG UJU1nLU1Wpt.lb11ti 1100 
UjU1./r,nUj . wr,db.Qt, flbUjQnLU 75 %, np P =2200 UjU1./pnL4. a.= 26°-t, flOUj.Qntli' 40 %: 

UJuUjt,unt.l, QLI"lhwGmp wnuwup zwpdtJiP 6tubLtJntpJntCi[! Gi.twqmu t 

qwqw11t,qbLwJt,G nbctt,umu unu, 40 %-nt.l: 

6. 2. «r4wpmu» wL[U1npmuGb11ti otubttJmpjwG G4wqbguwGG mri.r1t.lw6 
ut,2ngwnmuGbr,t, uzwljmu[! 

=twzt.lr wnCibLnL[ LUL[Ulnunpt,LLUJj,G UjLUf14ti hbu,wqw 11t,qbLwgmuu· j,J1LU4LUG 
4u,wGq t GbJ14LUJWgGmu UnLJ1[! 0 11'1qbLLUJ'1Ci zwr,d'1iCibJ1ti WJlUlLUOULUO qwqbnt, 

ht,uGw4wG pmuwt.lnn pw11wrwwuwubrit,g ublm: 
\..obr,4w1muu wubGwhriwU1WUj tuG11t,r,Gbrit,g ub4[! tr,L.wGmu 2whwqn116l{nn 

11t,qbLWJt,Ci zwpdj,iGbr,nt.l wL[u,nunptJLCibr,p 6tub[pnLJ}JWCi Gl{wqbgmuG t. QWGp np 
tnL.wGmli ut,wctwi.lwGw4 qmqw4gl{mu t:;Ci pwl{w4wG pwrior uib11wGQ[!, 6nt.lt, 
uwljwr,11w4t,g pwr,ar,mf:}JntGGbr,t, qqwLti u,wr,pbr,mpJntG(! (1600-1400i.l), znq 
briwuw4[! , u,r,wGuUjnrnnwJru hnuQt, ub6 tummpJmG[! L. 12wriw12ti 4bGmr,nuw4wG 
uwut, i.twui 011wlflntumpJwi.lp UjLUJuwGwi.tnri.tw6 uibriwGQ[! : Ur,uiwGbuit.lw6 Llr,t, 
qqwLP uwuQ pwdt,G t [!Ciljumli 11t,qbLWJt,G zwpdpiGbpnL[ w2tuwuin11 «rljwpmu » 
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wL[u,npnwubpt,G, nrrnGgnl{ GL4wuiw4whw11i.lwr, bu12 qmumu 4wu,w11bL tnL.wGt, 
nLJ'\Lnpw41ntuw11pmuGbpt, qqwL11 uwu[! : 

=twzt.lti wnCibLnt.l WJl'l hwGqwuwfiQ[!. 4wuiw11l{bL bG ut, 2WJ1.El pGwUjwhUjwG 
w2luluU1wG_pGbp· mri11l{w6 «r4wpntu» wl{mnpmuGbpt, wpu,w6w6 qwqb11'1 
OlulqlHllPJWU GL[wqbgliwG[!: =twJU1Gt, t, nr, umpG wnw2wGmu t WJ[lUWG 
q11p<'>p[1pwgt, bp11nr,11 41nL[ntU, br,p wGpw11bGUjWUU1 UjUJJuwGGbp bG uu,b1164nul 
1lu11il11wGJmpt, WJG 4wpt,[Gbpt, winuwG hwuwr,, nr,nGe e+twG bG upu44mu l{bp2t,u 
lljlltllj1G I., [!G4Gnul W)(1UWG qnu,i, wi.twriu,uwG Ujwht,G: Cr,2WUjWU14.w6 WJ(1UWG 
IUPQWUj,QGbrint.l I., 011ti pwgwljWJnLJ}JWG UjWJUwGGbr,mli' 4w13t,[GbJ1[! mdbri 
u1wpwCmul bCi, npG tL hwuqbgGmu t 1111wug 2bpuw1t,G 4wqliwLm6uwG[! L. urti 
u1lJupn4. w6tuw211w6Gw1t,G uwuGt,4Gb11'1 wnw2wguwG[! : UwljwJG bp11n1111 41nLL'1 
11upwg9Ci wllpnrwwUjbu 4wtul{w6 t wnw2i,G' pnG4uwu hwUjwriuwG 41nqt,g: 
U,r1llwG qnr,o()Gpwgt, 41mLbJ1'1 l{br,Lm6mpJmG[! 11t,qb[Gb11mu gnLJg t u,wlt,u , n11 wiG 
llULll pwGnt.l UjWJuwGwt.lnril{w6 t zwhwqn116uwG L. 4wnmgL[w6J?wJj,u 
qnpOnGGLJpml, nr,nGgt,g h)luuwljwGGbriG bG 6G4waL. Ltiubnt, U\U1nLU1wp4br,Q, 
2w11c11,,1, plmGL[w6mi=>JmGQ, Cibr,gw1uiuwG 4wutuw4wnuwu wu41mGn, 
1j\u11l111uf11111 µt, hwu,4mpJmGGb110. 2br,uwuu,t,6wGQ t, 6G2mli[! ubri.uuwG u,w4u,t, 
4ll119mll, lUt11llwCi tugbpt, dlL[! LL wnu: l2GGw114bG_g zwhwqnr,6w4wG qnr,6nGubr,[! : 

~UJJUlUt, t, nri [bnCiwJt,G L. PWJ10[1 2bJ1UWUU1t,6wGw1t,G ll(WJULUGGbr,mu 
2wrdl11mll , 011t, wi.tbLgmljt, qn116w4gt, Ltin1211wguwG hbui 4wUj4w6, [!GljGmu t 
r)t,QLLLUJpG zwr,dliiGbr,t, hqnr,mpJnLCiQ L. wLtbLwCinu'.i ur,i, L4wr,mGw4mp1mG[!: 
SpwGuUJnnuiti L. ljnupwJGCil:ir,t, zwr,ctt,2Gbri'1 qt,u,whl:iuiwqmnwljwu 
4nGuu,rim4u,npw4wu-U1btuGntnqpw4wG t,Gulilpt11mU1t, tr,LLwGt, uwuGw6Jm11mu 
(l>urllSr'l) \wu,wpl{w6 hblilwqnu,mp1mGGb11'1 wr,111mGeGbr,mu nrnzl{bL t. nri 
lJ12WUjWUlp 35 C 2b11uwuu,t,6wut, L. u,b11wu_pt, 600-1000 Li PWJlO[lnLf:>JWCi !lbll.jJ?nLU 
2wpdt,iGb11/1 hqnr,mi=>JntGCi [!Ci4Gnul t 8-15 u,n4nunl{, j,ulj pbnGl{w6mpJwG 
llbOwguwG flbUj.Qmu 11Jwtuu,4mll t [!UUl C+LWGGbr,t, wzj1Jwu,wu.QLUJ/1Ci j1JwnGm1111t, 
hw4wuw11wiLLI41 pwztumtl[! : Uiut,Geu· uGwgw6 hwLtwuwr, lllLUJuwGGbr,t, flGUjflnul 
tr,L.wGmu opJb4lilP4 UjWU16wnGbr,nl{ LU[1UlWOl{n11 qwqbrih 611JbLtimpJmGG m urir 
UjW[lmGw4mpJnLU[! pwpopwGmu t: 

'11bm_p t GzbL, nn wpuiw6t.ln11 qwqbJ1)1 6tubLPnLJ:lJnLCiQ 4wtul{w6 t Gwl.. 
LUJUUjput, qn116nGt,g, rGiUJtiut,G t ljwGtuwpqbLPi L. l{br,wGnr,nquwu 
w2tuwU1wul)Gbr,t, uw4wp11w4[! , nJlQ gw6r, t w4u,mnr,wGuUjnfll/lWJt,G 
abnGwp4mpJmGGbr,mu: "1wpql{w6 t. nr, mbtuGt,4w4wG UUjwuwr,ljuwG 
wztuwu,wGjlGl:int, n11w4t, pLUJlOLLUl{nLU[! L. dwuwGw4t,G 4WU1LU[lnLU[! 6tubLt,ntpjnLUQ 
41ner,wgGmu t ut,Gil.. 10-15 lilnljnu : =twmmlj mzw1wmp1mu Ujbuifl t 11wr,0CibL 
6tubLt,mpJwG L[pw wq11nri LUJGL4t,ut, UjLUflWUbU1J1bpp hu4n11mpJWU[! , tiGiU!PUj,.Q bG' 
ouui zwrcttii!i qLwGGbpt, l{wnbLWCiJmpt, gt,ljLLUJt,G uwu,mguwG 
wGhw4.LUUW[1Wl_Wlpnlf:>JnLCi[! . [!UUl 6Gljwol., Ltiubnt, UjUlUlULUCi wG41wG 
L[wnbLWUJmpt, ULUlilmguwG pwztuuwG wGhwl{LUULUJlWiWlPnLJ}JnLCiQ , 
4wGtuwL[wnuwG wL[tnnuwU1 4gn1111tiir pGmpwqt,r,[! , l{wnb[wuimpwJj,G L. 011wJj,Ci 
qu,t,iGbr,t, l{t,l'.iwlj[!, <+LWGwutungwJt,Ci tuupt, l{t,riwlj[!, hnl{wgGnri. hbrimljt, 
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2br,uwuu,t,6wGQ, tj,wl.JwGGbr,t, 4t,6wl.JG m 1111wGg 2br,uwJt,Ci pwgwl.JGbr,t, 
ub6mpJmCio: Cuu, :blirLtSr'1-t, u,LlJwLCibr,t, , nr,nGg hwuu,wu,4bL bu ubr, 
11fiu,wr,4muGbr,n4, w4wG11wl.JwG gfll.JLWJt,Ci uwu,mgmuGbr,t, qbr,wqwugmuo 
otubLflnLpJwCi pwr,or,wguwG ht,uGwl.JwG L4wU16wnGbr,t,g ubl.JG t: '-lwnbLWCiJmpt, 
nr,w4o CimJCiL4bu wq11mu t 6!1JbLflnLpJwCi 4r,w: '-lwnbLWCiJmpp 4wtut.lw6 
uwuGt,l.JGbr,t, wnl.JwJmpJnLCiQ L4WU16wn t 11wnGmu wJCiL4t,ut, pwGl.Jwr,dbg 
11bu,wLCibr,t, wGdwuwGwl.J uwz4w6mpJwCi, rGlL4PUPJ2 bu umqw4wJt,Ci qnLJqG m 
uriuwG tj,wl.JwGo: Ub6 GzwGwl.JmpJmG mCih Gwl.. w4u,npmut, 4wr,n1111Gbr,h 
4wr,L4bu,mpJwCi uwl.Jw1111wl.Jo: Sbrit,g Lju,r,ml.J zwr,dt.lbw (pwtj,wn20) L.. 
tj,np.iwGgmuGbr,h nl 6t,zu, oGu,r,mpJmCiQ ub6wgGmu t 6tubLflmpJmGo wr,u,w64n11 
qwqbr,mu: U4u,npmuGbr,h hwuwr,Jw pnLn11 4wr,nr,11Gbr,Q ubgbGwG u,b11hg 
zwr,dmu bu br,411n1111 tj,ntuwGgmun4, nr,o CiL4wuu,mu t ur,t, gwCiwl.JmpJwCi 
wtlbLWQUWCiQ: 

((rl.jwr,mu» w4u,npmuGbr,h zwhwqnr,MwGQ 4br,wpbr,n11 tj,wuu,wp11pbr,mu 
Gz4w6 t. nr, l.JwGtuwr,qbLhl L.. 4br,wGnr,nquwG wz!1Jwu,wGgGbr,pg wnw2 
wGhr,wdbzu, t uu,mqbL 2w11dhlh wqr,bqwu,Gbr,t, wzp.iwu,wGgG m tlt,6wl.Jo 
hbll1l..JWL hWJU1WCihzbr,n4. 
1) p.itj,ngGbr,h wn4wJmpJmCio 6G4wol.. Lflubnh 2wr,dwpl..wJt,Ci L.. wr,uwu,wljwG 

wnwGggwl.JwLCibr,mu, qwqwpwztuuwG ubtuwGpqumu, 
2) uCimguwG hwuwljwr,qh uwr,gt,GmpJmCiQ, 4wnbLWCiJmpt, hnugo, 
3) 4wnbLwCiJmpt, 6wtuuo, 
4) wr,u,w64n11 qwqbr,h 6!1JbLhnLPJnLCiQ, 
5) qLwCiwutungwJt,Ci tuupt,, qwqwpwztuuwG ubp.iwGt,qut, , qLwCiGbr,h qLtuh4ti 

ut,2w11ti11r uwr,gt,GmpJmCiQ, 
6) Jm11ti wr,u,whnupo (6Cil.jwol.. Lflubnh tuu,wpml.J, zwr,dfllh l.Jwr,u,br,, 

qwqwpwztu~wG ubtuwut,qut, l.Jwtj,wlfll L.. wnG), 
7) 6Gzmuo Jm11uwG hwuwl.Jwr,qmu, 
8) lwtj,hl-uu,mqfll uwr,gbr,h gmgumCigGbr,h 6zqr,u,mpJmuo, 
9) hn4wgun11 hb11ml.Jt, wr,u,whnugo (nw11t,wu,nr,, 211P L4nUL4 L.. WJLU) , 
1 O) hn4wgun11 hb11ml.Jh 2br,uwuu,p6wGo zwr,dfllh qbr,pbnCi4w6mpJwCi dwuwGwl.J: 

Uwl.JwJG ubr, 11fiu,wr,4muGbr,Q gnLJg bu u,4bL, nr, w4u,npmuwJt,Ci 
obnGwr,l.JmpJmGGbr,mu 2-1111. 5-6-1111 L.. 8-10-1111 l.Jbu,br,mu Gz4w6 wztuwu,wGgCibr,Q 
Lllh4 6wtlwLntl lbG 4wu,wr,4mu, nr,t,g tL tj,npr,wumu t 2w11dh2ti hqnr,mpJmCiQ, 
ub6wGmu 6tubLhmpJmCiQ, 4wu,wGmu wmuwG l.411ngbuQ, tuwtuu,4mu 2wr,dti2ti 
2br,uwJf1Ci nbdhuo: Pwgt, 1111wGt,g, ctwuwGwl.Jt,G 2bG 4wu,wr,4mu 011wtj,ntutilubr,t, 
hbu, 4wL44w6 uL4wuwr,4uwG wztuwu,wGgGbr,Q, nr,nCig wGhr,wdbzu,mpJmCiQ 
pp.imu t 4wnbLwCiJmpt, wGnr,wljmpJmCit,g L.. 011mu tj,nzm ub6 pwGwl.Jti 
wnl.JwJmpJmCit,g: U4u,nobnGwr,4mpJmGGbr,t, uGuwG hwuwljwr,qt, uL4wuwr,4llwG 
u,b11wuwubr,t, uwGr,wuwuG mumuGwupr,mpJmCiGbr,t,g L4wr,q4bg, nr, wJCiL4t,ut, 
L4wr,wubu,r,br,t, hul.Jn11mpJmCiQ, f1Ci2L4fluti2 bu t.lwnbLUJCiJmpt, uwu,mguwG 
pwztuuwG hw4wuw11w2wtj,mpJmuo· ouu, 6Gl.jwol.. Lflubnt, L4U1U1UwCi wCil.JJwCi L.. 
l.JwGtuwt.lwnuwG w4u,nuwu, 4gn1111PlP pCimpwqr,t, nr,nzmuo, hwuwr,Jw lP 
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j,r,w~wGwg4mu: ~qwg4mu t nr,wl.JJWL l.Jw11r,br,t,, wtuu,nr,nzuwG uwr,gbr,t,, 
~wnlltflPti pwr,or, 6GzuwG urit,lGbr,t, ('-lP6LJ) 4wr,qw4nr,uwG qnr,6t,gGbr,t, L.. 
h1up1hur,wCigGbr,t, L4w4wu, nr,nGg CiL4wuu,mu bu utuwL l.Jwr,qwtlnr,uwGo L.. 
1»w£1l11updbg '-lP6LJ-br,t, m pngwum11Gbr,h 2ht,uGw4nr,4w6 tj,ntuwr,pGuwGo: 
I hj11111pmuGbr,t, qbr,wl.Jznn11 uwuo wztuwLnmu t 011wtj,ntuMibr,Q u2LnwL4bu 
1lj1111ow6 Llf16wljmu, hul.J 2br,uwl.JwJmCiwr,wr,Gbr,o pwgwl.JwJmu bu, nr,n Gp pbr,mu 
1111 1lf1 1wr,p pwgwuwljwG hbu,L..wGpGbr,t,: 

=iwJLnGt, t, nr, w4Lnnpmut, Lnb11hg zwr,ctt.lbLm Ljwu pwtj,wngt, QGpwgpmu, 
111111l1C.pG L11P4 pbnG4w6mpJwCi L.. tj,ngr, L4U1mLnwp4br,p 11bL4Qmu ur,t, 
1111ur,mGw4mpJmGo wr,u,w64n11 qwqbr,mu hwuGmu t wnwtlbLwqnLJCi pwGwl.Jt,: 
lll1G1L.. w4U1npmut, Lnb11hg zwr,cttlbLQ 11hqbLwJt,Ci zwr,cttilG wztuwu,mu t 6Gl.JwoL.. 
1l111L,np 400-600 L4U1./r,nL4. G4wqwqnLJG l.JwJm[i L41.11nu.nwp4br,n4 ('-lP6U-h 
1111n1Ggpw4.nr, thubnt, L4U1mU1wp4br,Q WJI"\ l)bL4Qmu l.Jwqumu t 200-300 UJLn./r,nL.4.): 
•llunLJ1wCiJ111pt, uw1.11mguwG n1.11Gwl.Jo ub11ubLtiu· zwr,dt,2t, 6Gl.Jwot., Lflubnfl 
u11n1111n1upljl,r,p L1gnr,11uwG wqnLJgfl upwguwG t., w4Lnnpmut, pwtj,wngp 11bu.mmu 
1ll10111C11111l l,G qwG11w11. nr,t, hbU1L..wGgn4 ufl[ilt., 800-900 L.41.11./r,nL.4 . L4Lnm Lnwp4br,o 
1111ruJl11l1 qtw[1[1br, b[i UwU1mgmu wG4wGw4wGt,g 40-70 u,nljnu wt.lbth 
1f11111tq 111[1J111 µ, nr,G tL m11bl.Jg4mu t ur,p t,Gu,bGut,4 wr,1.11w6uwup: 

rG1L4bu gnLJg bG 1.11wLtiu :blirltSr'1-fl l.Jn11ut,g Ljwu,wr,4w6 
htuniuq111.11mpJmGCibr,Q, qnr,6wr,LjuwG hwuwr, uwhuwG4w6 4.wnbLWGJmpfl lwtj,pg 
111111,, h uwu,mgmuo '-lP6LJ-h l.Jwr,qw4nr,flrn h t.lh6wl.Jfl lt uwhuwGwLj,wl.Jbt 
1111GpwCin4, nr w4u,npmup u,brit,g 2wr,ct4.bLm (pwtj,wngp) dwuwGwl.J 011h 
11111t,1g111l.Jfl qnr6wl.Jflgo 2tj,ngr,wGw wJG uwhuwGt,g, nr,G wnw2 t pbr,mu ur,p 
t,Gu,LGut,4 wnw2wgmu: liz4w6 pbr,mpJmGo Ljwr,btfl t tlbr,wgCibL, bpb '-lP6U-fl 4.r,w 
u,bqwl.JwJt.lh t.lwnbLwGJmpt, uwlllmguwG uwhuwGwtj,wl.Jhl (6Cil.JwoL.. Lflubnt, tj,ngr, 
L4LI1n1111wp4br,h ur2wl.Jwmmu): UJ'l CiL4wU1wl.Jn4 :blirLtSr'l-o uzwl.JbL t ut, uwr,

12
, 

nro uwhuwGwtj,wl.Jmu t hwr,wttuLwt.lwl.JwG wr,1.11w11r,mpJwG 4wnbLWCiJmpt, 
L4nUUJf1 gwGnGt, QGpwgQQ zwr,dt,w qnr,6wr,l.JbLmg hbU1n: <Dnr,owr,l.jmuCibr,o gnLJg 
bG U14bL, nr, U1b11t,g zwr,ctt.lbLflu 6tubLhmpJmuo w41.11npmut, wr,u,w6w6 qwqbr,mu 
tj,ngr,wGmu t, tiul.J zwr,dfllti hqnr,mpJmuo· wGGzwG oGl.JCimu: Uwl.JwJG 
zwhwqnr,6wl.JwG tj,nr,owr,l.jmuGbr,h dwuwGwl.J ti hwJu, bl.JwG Gztlw6 
uwhuwGwLj,wl.JhlCibr,p up zwr,g pbr,mpJmGGbr, (Lbhwl.JwG wr,u,w11r,mpJwG '-lP6LJ-h 
tlr,w uwhuwGwtj,wl.Jfllh 1.11b11wl.JwJuwG wGhGwr,t,GmpJmGQ, 1.11b11wl.Jw1uwG L.. 
l.Jwr,qw4nr,uwG l')d4wr,mpJmGGbr,Q, 2l.Jwu,wr,bLwqnr,64.w6 Ljwnmg4w6gQ, 
wztuw1.11wG2h tj,npr, hmuwLflmpJmGo). nr,nGg UJWLI16wnn4 wJG hbu,wqw 
qnr,6GwljwG 4/lr,wnmpJm[i l UU1wgw4: 

,wztl/l wnGbLnt.l t.lbr,o Gz4.w6 pbr,mpJmuGbr,o· ubr, l.Jn11ut,g uzwl.J4.bt t '-lP6LJ
h pwGnGp QCipwggp uwhuwGwLj,wl.Jflr UJCi /lr,bGt,g Gbr,l.JwJwgGmu t zwr,dwl.JwG 
hbGwl.J, nr,t, hr,wGo wur,wg4.mu t UjnUL4p QwGnGt, m1111nr11 4nwGt,G: ,buwl.Jo 6l.JmG 
ubu,w11wt'lnL4wGn4 upwg4.w6 t unLb Gnt,11t,G, 4br,2t,Gu tt' zwr,cthlh qnr,6wr,l.Jtilh 
uCiuwG 21'lPWJpG: Cwr,ctplfl qnr,6wr,LjuwG dwuwuwl.J hbGw4o WL4Whn4mu t 
t.lwnbLwGJmpt, uwU1mgmuo. hul.J qnr,6wr,4fllti ut,wgmupg hbu,n· w41.11npmup 
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pw
41

wn
11

t, ctwuwuw4 uwhuwuwlj)w4mu 4.wnbLwG1mpf, uwlllmgmuli n~ 
u4.wqbgGnu.l otubLflmpJmliQ: Uwr11ti QCi11hwCinq1 Lr1bUI1C! gnl)g t lllp4.w6 u4. 6.3-mu. 
tugwG[! (3), n[l[! hb11.nLJufi (14) ut,2ngn4. ut,wgw6 t firwGf,Ci (1 ). wupwg4.nlu t 
ll.lnull.lfi pwGnCif, m11.11.nr11 4.nwut,Ci: npL4bu 2wrctw4wG hbuw4 hwG11bu t qwLfiu 

11
wGnG[! (2), np[! anri.t, (6) wq11bgmpJwG lllW4 4wpn11. t L4lllLr1L\.bL wnwGgpf, (17) 

zmfl\1Q: tugwCi[! (9) 1.,. pwuw4Q (5) anri.ti (6) hwuwr ownwimu bG nr~bu m11.11.nr11: 
Ublnw!lwl'.inll.lWG[! (8) ublj 6wirni.l. bnw4gl{w6 t on11.t,u (6), uimuml ut,wgl{wo t 
UnLb(int,riti zwr,dw4wli tLtubGl11t,G: UbLnW11.Wt5nL4WU[! l11bf'1.Wl'\f14.WO t 41n11.w4f, (7) 
ub\1, npG tL pwuwljf,u (5) wupwg4.mu t U1Lr1mLnw4t, (15) ut,2ngnll: UnLbGnf,11C! 

4wLnLuw4t, ut,2ngnl{ 

l.,lj . 6.3. Pwror tSCizuwCi 4.wnbLwG1mpw1t,G uri.tiiti 11wGnlit, Qlipwg,gt, 
uwhuwliw41w4f,J. 

1-t,rwG. 2-11wGnG, 3,9-tugwG, 4-pt,pb!l, 5-pwuwlj , 6-on11.. 7-lfin11.w4, 8-
ublnW!lWl'.inll.lwu, 10. 12. 15- U1LnnLLr1w4ubp. 14-hb11.nLJu, 11, 13, 16-

hw4wuwGt4Gtr,. 17-wnwug11, 18-quU1wGw4 
wur,wg4.mu t 2wrdtiiti 011t, nbut,4.bpf,G: lipw hll.lwlJubfl[! zwpdf,J.ti qnpowrllrifi 
ub11.uw4ubf1PU ut,wg4.mu bG PC mt,Ulti 11ruw11pmp1wG ut,2ngmf br,p llwrinrirrn 
ub11.umu t zwrortfi qn[16Wp4uwG 4nl'.iw4[!, WUJW qn[lOWP4fiifiG hwuwdwu On11.[! (6) 
unLbGnt,

11
t, ljnri.ut,g wq11n11. t5t,qt,g Lnbri.w2wrdllmu t' hwri.pwhwpbLml quU1wGw4t, 

(18) mdl}: ~wGnG[! (2). qpwtlbLnt.l 4.bpf,G uwhuwGwJf,G 11rr11Q, wL4whmtmu t 
qnrow

114
uwG hwuwr wGhrwdbzm t.twnbLWGJmpt, uwLnmgmul}: QnrowrljnLut,g 

hbLnn 
11

wGnul} quU1wGw4t, (18) wq11bgmp1wG mwlj qrwt.lmu t WJG l'\Pl1!11}, nrti 
ribL4RnLu ll_wnbLWGJmpt, g!i4LWJt,G llwLnmgmu(! uwhllwGw41w44.w6 t ut,G1L. 
Lr1p4.w6 wpdbRCibpQ: Sti4LWJtiG uwlnnLguwG 11wGw4[! 4wpqw4.nr4.mu t U1LnmLnw4t, 
(12) uti2ngml, UjlJ1nLLnW4Gtpt, (10) L. (12) l'\Pf1!1[! ,1>t,pu4.mu t hw4wuwGb4Gbpf, (11) 
L,. (13) u)12ngnll_: L1zw44.w6 uwhuwuwlj)wljfirn l.jwflbLfi t lJ1b!lW4WJbL GwL. 
hwpwt.luLwi.tw4wG wplnW!l[lnL?JWU '-lP6LJ-ti 4.pw, bpb t,JgwGti (3) M 16x1 ,5 wGg11ti 
lj)ntuwrbG hwGt.lti M18x1,5 1.wtjlt, ll.lWflnLf1W4: UwhuwGwtt,wljfiJ.ti GumzubpQ 
lj)npawrllt.lbL tG t:;rL.wuti up 2W'1!1 m11.L.npwlnw[l w4mnLr1pwGuU1npLr1wJtiG 
abnGwr,ljmpJmGGbpt, «rl.jwr,mu» wt.lmnpmuGtrti t.lrw L. wrnt, bu QGI.JbL pw4w4wu 
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hmuwLti w2tuwLr1wupn4: UwhllwGwtt,w4t,1.t, wrri1mGw4bLr1ntpJwG uwut,G tununul t 
w10 lflwuLnQ, nr urw uzw4uwG L. tjlnrawp4muubflti wGg4wguwG hwuwri 
(\llnf'dCiwl.jwG Gumz[! gmgw11rt.lbL t tuU,LJ dSli9-mu). hb11.pGw4GtrG wrctwGwgbL 
bO pr,nGqb llbl'\WLti: lJbfl hbLnwqw wzt,JwlnwGpGbp[! hmGqwf1wljwG «LJnqJnL[llJ1-
1"4u111111 u» -1>tiruw1ti uwuGwqbLr1Gbpt, hbln gmig Lr14.bgt,G, nri Gnf1UWJP 
1.1wh1lwGf1tJrnu.l 2wrctf,J.WJf,G Jmrt owtuunrt L. QLWGGtrt, 4wGnGwt.lnr CiGzmu 
Ill f11tonr1 w4.Lr1npmuGtrt, 6tutLtimpJnLG[! ut, 2Wf1!1 Lr1bt,Jut,4wl.jwG 1.,. 

l1wq1\w4ur111w4wG ut,2ngwnmuubrfi 2Gnrht,4. 4wrbLP t hwugGbL QOUS-nt.l 
utul11lwGLl_wo pnLJLLUlnflbLfi uw4wp11w4t,G: 1bLr1wqnLr1mp1mGGbrmu QGriqrlJt.lbL bG 
hl1LnL.JWL w2t,JwLr1wG11Gbp[!' 11fiqbLGbflp otubLfinLpjWG t.lflW wq11n11 
1ur1uwrpmp1muGbpf, hwJLnGwpbpmu. 4wGt,Jw4wnuwG OUJlnPUWL wG41wG 1.,. 

4wnllLWCiJmpf, UWLnmguwG _pwGw4f, Oflnzmu, 4wnbLWCiJmpWJf,Ci UWf1!1bfl!i 
1lmrOwf14mu. '-lP6U-bf1p L. pngwum11brfi tt,npawp4uwG m 4wrqwt.lnruwG 
lllnt,G11Gbpt, gmgumGpGbpt, ulnmqmu L. WJLG: ,bLr1wqnmmp1mGGbflfi hwuwp 
LpL.wGt, Lnwppbp mriL.npwLnWfl w4Lr1nLr1pwGu1.4nr,mw1f,G abnGwp4mpJmCiCibpf,g 
11f1Lnf1LlbL bG tt,n[laGwl.jwG 15 <<i">4wnmu» wLl_l11npmuGbf1: 

U2tuwLnwGpGb[lQ 4Wl11W[l4bL bG hbLnL.JWL m1111.mPJmCiGbpn4. L,. 

hwpnp11w4wCimp1wup· 
1. Ciwt,Jopnp [W\jlLlbL t [!CiLnpLl_w6 w4LnnpmuGbpf, otubLfintpJmG[!, 
2. UlllnLqt.lbL t OijWUWlllWljWflW[lUWCi hwuwljwpqt, Wfll'\JntCiw4bLnmpJOLG[!' 

w) ULnmqi.tbL t Ol'\WUWlllW4WflWflUWU hwuwljwpqt, hbpublnf,l.jntpJntGI}, 
wGhpwctbzlnmpJwG 11bU1PnLU WU[lWgLlbL 011wqLr1f,W, aqt.lbL oriwtun11.nt.lw4Gb[lt, 
64wLt,n11.tnr wGmpGb[l[!, 

p) wGhrwctb2LnmpJwG 11bU1Pmll 4bnnut,Cint.l Li.lwgt.lbL L. inrwgt.lbL bG qLnnlJ. 
LnW[lflbpG nL 01'\LUqlnpj_f, t,pWCi[( L9CibLnt.l pwpu JnLIJ. t,pwGp t.lflW LU[l4W6 Gt,zf, 
1.wlfint.l, 

q) ULnmqt.lbL t 4n2Ln qlnUWG 011wqLr1f, j_f, Ll_f,t5LU4Q I.,. wGhpwctbzlnmpJWG 
f\bummu uwpnt.lbL, 

11) qnp6LU[ll.Jt.lbL t zwrcttirn L. uLr1mqt.lbL wnmwouwCi hwuwljwpqt, 
hbnubLr1t,4mpJmG[!, wGhrwctbzLnmpJwG 11b111_pmu wupwgt.lbL bCi tuLwgmgfiiti 
lun11nl{w4Gbp[!, 

b) hw11nr11w4pg wCinpCib[lp ut,2ngn4 ttuitlt.lbL t hwuw4wpqt, lSCizuw(i 
wG4mll[! , 
3. uLnmqt.lbL t hnLl_wguwG hwuw4wnqt, w2tuwLnwG11Q· 

w) uLnmqt.lbL t nw11t,wLnnpt, 2brmwl.j,b114bflp, 2truwl.jwJmCiwpwf1p, 
011wlfinturtr hw11nr11w4t, (zwpctwpbnf,) U1GL.uwLnt,4 4gnr11rtti t.lrtSwljG m 
qnron11.mp1mG[!, 

P) uLnmqllbL t hn4wgGn11 hbrimllti 2bruwumtit5wGQ, 
4. uLnmqt.lbL t QLwGwutungwitiG tumllpQ L. qwqwpwztuuwG ubtuwGt,qut, 4.f,l'.iw40· 

w) uLnmqLtbL bG L. wGhpwctb2Lr1m13JwG 11b1.4pmu 4wnqwLJ.npLl.bL lf)wljwGGtnti 
2truw1t,G pwgw~Gbp(}, 

P) ummqt.lbL t lSGzmll[! QLWGGb[lmu, 
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5. uGmguwu hwuwl.Jwpqmu 4wuiwptlbL bu hbuiuJWl wztuwuiwuf>Gbp[I· 
w) w4.uinpmuGbpt,g hwutlbL bu '-lPfiU-ubflQ, uuiburit, 4.pw 11m11u bu pbfltlbL 

1111
wug pGmpwqpbp[I u 4wpqw4.n11tlbL :tJt,puwJt, wnw2w114w6 Gnpuwubpntl, 

p) hwGtlbL bu pngwum11Gbr,Q. uuimqtlbL t 1111wug 4.t,6w4Q u 
wGhpwdbzuimpJwG ritummu 4wpqw4.nptlbL l.jwu Lj,ntuwpt,GtlbL Gnpbpntl, 

q) 
2
wij,tlbL bu 4.wnbLwu1mpt, 4wGtuw4.wnuwG wu4JmGG m zwpdt,1t, 

L4WflWL4 oGpwgQt, t.4uimuiwp4.bp[I, 
ri) w4.uinpmuubpt, 4.pw uib11wl.jwJtlbL bu 4wpqw4.np4.w6 tuiwLnGwJt,G 

'-lPfiU-Gbp u pngwum11Gbp, 
b) uuimqtlbt u 4wpqw4.nptlbt t 4wutuw4.wnuwu wul.JJntGQ, 

6. 2wij,tlbL t w4.uinpmuubpt, otubtt,mpJmGQ. 
7. w4.uinpmuGbpQ bupwpl.JtlbL bu zwhwqnp6w4wu Lj,npowp4uw[i 

(w4.uinpmuubpt, hqnpmpJwG 4.pw uib11wl.Jw14.w6 '-lPfiU-Gbpt, wq11bgmpJntGQ 

t.4wpqbLm [it.4wuiw4n4.). 
8. uuimqtlbL t w4.uinobnGwp4mpJmuub11t, '-lPfiU-Gbpt, u pngwum11ubpt, 

Lj,npaw
114

uwu m 4w11qw4.npuwG uuibu11ub11t, gmgumuf>Gbpt, l'.izuimpJmu[I: 
npt.4bu wtuuinpnzuwu ut,2ngubp oqu,wqnpotlbL bu Elcon S-302 rit,qbL

pbupbp[I L4Wf1WL4 oGpwgQt, L4UlntU1wp4.bpQ (n t.4ui./pnL4.) Li Gbpgwiu,uwu m 
l.JwGtuw4.wnuwu wG41mGQ ((() , wuu, .) 2wij,bLnt hwuwp . '-lPfiU-bpt, Lj,n11owp4uwu 
star-8 u Motorpal NC 108 uu,bGriubpc:f 4.wnbLwG1mpt, gpl.JLwJt,G uwuimgmuQ (qg) 

2
wij,bLnt hwuwp, unubuuinu4nL4, pngwum11Gbpt, uuimquwu Kn 1609-A uuiburi[I 

pngwum
11

t, wub 11t, pwpopwguwu 6GzmuQ (PH. U'T1w). KN-1127 uit,L4ti 
ub11uw

2
wij,t,{ 6GzmuQ (U'l1w) 2wij,bLm hwuwp, DFM-2 u,t,L4t, 6tuw1wlj,Q: 
U4.u,npmuGb11t, uibtuGt,4w4wG 4.t,6w4t, wtuu,npnzuwG w11111mGQGbpt,g 

bpuwg, np w4.uinpmuGb11t, ubo uwut, otubLt,mpJmGQ 2-3 wGqwu qbpwqwGgmu t 
Gnpuwu, tut,uui 4b11uinui4.w6 bG n11n2 w4.uinpmuGbpt, 011wquit,1GbpQ, hn4.wgGn11 
hbflml.Jt, 

2
bpuwuuit,6wGQ gwop t un11uw1t,g , tuwtuuitlw6 bG Lj,w4wGGbpt, 2bpuwit,u 

pwgwl.JubflQ, qpbpb pntnfl w4.uinpmuub11t, 6GzuwG wG4muQ ub6 t Gnpuwit,g: 
'1t,uimuubpt,g hbuin Gz4.w6 wGuwpf>ntPJntGGbpQ 4.bpwgtlbL bu : n11n2 
w4.mnpmuubpmu u.rwf1WL4 oupwgQt, t.4uimuiwp4.bpQ ut,2t,G hwztlntl 11 uin4nun4. 
pwflofl t unpuwJt,g , npo pbpmu t wiri nbdt,umu 4.wnbtwGJmpt, qb11wowtuut, : 
LiwGtuw4.wnuwu wG41muQ ((())-0 qqwtt,npbu wqrimu t otubLt,ntpJwG 4.pw: l.,pw 
wnwtlbLwqnqu wpdbQt, zb11muQ Gnpuwit,g 4wqumu t 8° : Pumpwqpbpt, hwGuwu u 
1.Jwpqw4.npuwG [it.4wuiw4n4. c.lPfiU-bp[I hwG4.bgt,G w4.uinpmuub11t,g: '-lPfiU-t, 
t.4wpwubmpbpQ . n11t,g 4wtutlw6 t otubLt,mpwG wuuit,6wuo (w4.u,npmuo uib11t,g 
zwpdtlbLt,u). qn116wp4uwu uwuimgmuu t. nrio npn24.mu t nlJ.l.== 150 L4U1.lpnL4. 
11bL4QmU: PnLnfl u11t,2ub[lt, unui qnp6wp4uwG uwmmgmti[I ut,2t,G hwz4.n4. 13 
mnl.Jnun4. qb11wqwugmu tp mbtuGt,4w4wu L4WJuwGGb11ntl (S'T1) uwhuwG4.w6 
unpuwG: n11nzL[bL t11 gt,l.Jtwit,u uwuimgtiwG wuhw4.wuw11w1wlj,mpJmGQ (a. 
u,n4nu)' QUUl zw11dti2ti qLwGGb11t,: a-t, ubompJntGQ n"l==500 L4U1.lf1nL4. ribL4f>ntU, 
u,wmwu4.mu tp 3-10 mnl.jnu u ut,2t,G hwztlntl 4wqumu 6,1 uin4nu wJG 11bL4f>nLU. 
bflP QUl.11 S'l1-t, wJG L4bU1f> t ttiGt, 4,2 uin4nu: nllj-t, 700 L4U1./[1nL4. u 1050L4U1./[1nL4. 
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11hu1pn11l o-t:i hwuwL4wuiwutuwuwpw11 l.jwqubg 5 U1n4nu u 6 uinl.jnu (QUUl S'T1-t,· 
3,4 uml11111) : U1f1mhbU1u w4.uinpmuub11t, tlflw uib11w4wJ4.bgt,G 4wpqw4.n114.w6 
~'l~tClltr, m P11=19,7± O, 1 U'T1w 6Gzuwup 4wpqw4.n114.w6 pngwum11Gb11 : 
4wr,qlu1tnrul1116 ll11t,1Gb11D nllj ==1050 L4U1./flnL4.-t, ribumnu:i 4.wnbLWGJmpt, gt,l.JLwJt,G 
l1wu,111a111Llp uwhuwGwij,wl.jmu bG ut,G2u q9 == 10.0 ± 0.1 uu3 /100 g (qb 11 uwuw4wu 
1u111111111111111p11uft uwlluwGwij,w4t,2Gb11ntl u11t,1Gbp) u ut,u2u q9 = 10,2 ±0,1 uu3/100g 
(h1Upu11t111 nnlwl1wu Wf1U1w1111mp1wG uwhuwuwlj,w4t,2n4. u11t,1ub11) 11,8 ± 0,2 uu 3 

1100 U 1, i.tinluwpbu QUUl S'T1-t, : uwhuwGwij,w4t,2Gb11 2mGbgn11 pnLnr uit,u.rt, 
11r111,11t,111, lnuuwp l-unphm1111 t ui114.mu q9 -t, 10.2 ± O, 1 uu3 /1 OOg w11dbQQ: l.iz4.w6 
1l'1p11uw11111 llGb[1[! qqwttin11bG UL4WUU1nLU bu otubLt,ntpJWG G4.wqbguwG[1: qg-t, 
1l111p111ugm llQ hGw11wtln11mpJmu t uiwtt,u 011-4.wnbLWLIJntp hw11wpbf1ntpJntu[1 
llmntiaullt On4.t, uwl.jb11unlJi::iti U1b11wGQt,G pun11n2 ub6mi;11wGo . uwl.jwJu b11uwut, 
1111u11l111Ciftb11mu qtwGubpmu wztuwuiwuf>wJt,u LP9f>ti ubompJwu pwgw11ow4 
l11j1uqt,om u[I hwuqmu t 2w11dt,2t, hqn11mp1wu ut, Lj,nf>fl uL[wqbguwuo ([luui 
h111!1111u11 uwuGwqbuiubrit, wJu l.jwqumu t unm 10 %): ,wztlti wnGbLntl wiri 
h11rl1q1ullwup[1 tunphm1111 t U1J14.mu Gz4.w6 ut,2ngwnnumb11D 4t,11wnbt 
111!11j1ul11ul11uut,g Lj,nf>fl hqnrimpJmu u.rwhwu2n11 bppm11t,ub11mu 2whwqnp64.n11 
111111\ l.t 162.3 Li'-lui hqnpmpJwup 2w11dt,1ut11 mubgn11 w4.U1npmuub11mu : U11t,2Gb11t, 
111l,q111l11u1mut,g hburn uU1mq4.bgt,Ci u Ljw11qw4.n114.bgt,G 4wutuw4.wnuwu 
111(1111111 uf,LpQ. npnuf> tunphmpri t U1p4.mu 4.b11gGbt S'T1-ntl uwhuwG4.wot,g 4-6°-ntl 
1l1npp, wiutiuf>u· 24-26° uwhuwGGbpmu (pntn11 U1t,u.rt, u11t,2utpt, hwuw 11· 25° ± 1. 
uwhLl1uGwij,wl.jt,j_n4. hW[1W4.ULW4.W4WU WflUlWr}[lntpJwG u11t,2Gb11t, hwuwp' 24° ± 
1) : 

U1GmhbU1u tU1wtnGw1t,G u11t,2Gbpt, u pngwum11ubpt, oqumpJwup uu,mqtlbL 
l1C1 JntflWf>WLI!JnLfl w4.mnob11Gw114mp1wu '-lPfiU-Gbpt, u pngwum11ub 11 t, 
,1,1111ti1u11L1uwG m 4wpqw4.npuwu uU1bG11Gbp[1: UpriJntuf>mu bpuwg, n11 
1111<1wum11Gbpt, Lj,npowpt.JuwG hwuwpJw pntnp uuitGriubp[I 6u2uwu qqwLti 
;liqm uubp bG lflwttiu (ut,2t,u hwz4.n4. 17 U1nl.jnu): U11t,2 Gtpt, Lj,npowpl.Juwu npnz 
11111L,r111ut11 [IUU1 pwdwuumuf>Gb11t, 4.wnbtwGJmpt, uwlflmguwG zbri.muubp mGbt,G: 

YWU1W[14.WO wztuwU1WUf>Ubpt, 4.b[ltnt6ntpJnLU[! h[iwpw4.npntpJntG t l.114.0L 
l,pl,wu hwGbt U1btuut,ljw4wu Li 4wquwljbpu.rwl.jwu pumJpt, ut, zwflf> 
fJlip111 PJntOGbfl. 
I) 7wwpdt,2t, wztuwU1wGQwJt,u ou.rU1t,Liwt 2b11uwuU1t,6wG[1 2t, u.rwhu.rwu4.mu: 

n11n2 w4.mnpmuGb11t, nwrit,wU1nJ1Gbpt, 2bpU1wlj,b11l.JbflQ 2wp114.w6 bu ljwu 
[ILir}hwupwu.rbu pwgwljwJmu bG, oriwLt,ntut,2Gbp[1 u2U1wu.rbu ut,wglj_wo bu 4wu 
l.jwpqw4.n114.w6 2bG. pwgw\.jwJntU bu 2bpuwl.jwJmuw11wpubpQ : Cwpdt,2t, 
t,G1u.rbu pwpop, WJGu.rbu tL QWOfl 2bpuwumt,6wu[1 pwgwuwpwri t wqrimu UflW 
hqnpmpJwG tlflw, ubowgumu otubtt,mpJmuo wpU1w64.n11 qwqbpmu u 
qqwtt,npbG Lj,nf>11wgGmu Gpw b11l.Jw11wl.JbgmpJmuo : 

J) n11n2 w4.mnpmuGbpt, unl.11 pwgwl.jwJmu t hn4.wgun11 hwuwl.jwpqt, LQLiwu 
pl.jwugQt, tugwG[I. np[I GL4wuU1mu t hn4.wgun11 hb11m4t, zmU1 qntn112wguwu[1: 
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UrrumCipQ LtiCimu t wJCi, nr 2w11dt"ilP 211w2wl4'14P 1.1.1wmb11t,G wLJ.bLwCimu t 
4wpuwEWf1Q, tuwtumbLnLJ. 2w11d'1l'1 2b11uwLtintuwCiw4llwCi nbdt,uQ. 

3) 4wmwrLtw6 wtumnpnznulQ huwpwLJ.nrmpJmCi t LnWLt,u bqrwLiwgCibL, np ni 
utwflpbpwpwr L. n2 tL Lfl'1Ll owLJ.wLnLl 4wu iwLt,wqwCig wCinpwl.i bCi 
4Wl11Wf14nLU uCiuwCi hwuw4wpqt, mbtuGt,4w4wG UL4WUWf14UWCi 

wztuwmwCiECibflQ , 
4) wLJ.mnpmuCib[lp at, uwumu tutium 4b'l.mnmLJ.w6 bCi 4n2m L. Cinq1p qU1uwCi 

OflWQIIlt,!Gb[lQ, tuwtumi.two t OflWUWIIIW4WflW[1UWU hwuw4wpqt, 
hbpubmt,4mpJmCiQ. nrnGe qqwLt,npbCi ubowgunul bu otubLt,mpJmCiQ, 

5) tuwtumLJ.wo bu Lt,w4wGGbpt, 2b11uw1t,G pwgw4ubf1Q, 41nEfl t 2wrd'1!Cibrti 
qlwuubflp !'iu2mu(!, nrti hbmL.wGEnLl wnw2wCinLu bCi tu41ngGbr. QCiljGmu t 
2wridt,!ti hqnpmp1muQ. ubowCimu otubLt,mpJmGQ, wLtbLwGmu Lj_wnbLwuJmpt, 
owtuuQ ou4wau Ltiubnt, l.jlnpfl L. ut,2!,Ci L4U1mU1wpLJ.bfl'1 11bl4Emll, 

6) wt1_uinabnGwri4nLpJmCiubrili 2wrctt,iubpt, L. uGuwG hwuwLiwriqt, u1.1.1wuwrL1uwG 
m Lj_bpwGnpnquwCi mb'l.wuwubflQ pmJL bCi hwql:igLtw6 wtuLnnpn2uwG 
uwrewLtnrmllGbrnLl (11t,qbL·l:)bupbp, @2w!wLtibr t. WJLCi), qqwglj_mu t 

npw4JWL uwuGwqbmGbpt, UjW4wu: 
Uul.jlnl.jlbLnLl hbU1wqnU1nLJ}JWU W(lflJnLUQUb(lQ wrLlbL bG hbUlt.JWL 

wnw2w114mpJmGGbf1Q, nnnGg t,pwl1wGwgmu(! Liulllwumt, «rLiwrimu» 

wLtuinpmuCibpt, otubLt,mpJwCi uLtwqbguwGQ. 
w) PwrorwgGbL wtlmnpmuubrll mbtuut,4w4wu uUjwuwpljuwG L. 

Lj_bpwGnpnquwG w2tuwmwGeubrt, npwljQ, hwuCibL LlbflQ Cizlj_w6 1-6 LjbU1bpmu 
u,btuut,

4
w

4
wu L. 4wquw4bf1Ll.lw4wG pGnqp), pbpmpimGGbrit, LJ.brwguwGQ: P.wrari 

6G2uwG Lj_wnbLWLIJnLl}WJt,Ci L4nUL4), 4f1W uib11.wl.iwJbL Lj_wnbLWUJmp), UWIIlnLQUWU 
wnw2w114t1.nrt uwhuwGwlJ1w4t,rn: uzi.two ui,2ngwnmuCibflQ hCiwpw4.npmp1mCi 

4mwG otubLt,mpJmGQ Gt.1.wqbgCibL 20-25 U1nljnunt.1.: 
p) ,qn[l zwrictt,2Gbr,ml (162 ,3 YY.lll) w4.U1npmuGbpt, uuuwu hwuwlJwriqt, 

uwrebrli n11n2),1 L4Wf1WUbU1J1bf1), wpdbgubflQ lflnl.flntubL wnw2w114LJ.nrt 1wl.jlbpm1_: 
'lw hGwpwlj_npmpJmCi Ljmw QLWGGbpt, 4wGnGw4np 6G2mu mGbgn'l. L. JnL'l.'1 
qbpwowtuu pwgwnnri. w'-1.Lnnpmuubpt, otubLt,mpJmGQ hwugCibL Q.OUS-nLl 

uwhuwCit.J.w6 pnLJLWU1flbL'1 uwljwpflWLIP : 
q) PwpopwgCibL w4.U1npmuGbpt, LJ.wrinpflubpt, L. Cinpnquwu 

wrihbuu,wungGbpt, pwu4.npCibpt, uwuGwqt,U1wlJwCi 4.wf1L4bU1nLPJntCi(!' hwmml.i 
m2w1111mp1mG 11wraGbLntl U1b'l.ti9 2wrctt.lbLm (pw41wnpt,) uwhmGmpJwGo L. 

41ntuwugmuCibpt, !'it,2m QCiu,pmpJwCiQ: 

6.3. '2w11.w2w1t,Ci mri.L.npwLtintuwflpmuGbflll 4wquw4bp1..4uwG 
wq11bgmp1mGQ 2r2wLiw ut,2wll.w1rl1 

011t, wt.1.wqwCit, Llriw 
SpwCiuuinpu,t, wCiuwtuQCipwg qwrqwgmuQ hwG11t,uwGmu t 

qt,mwmbtuGt,lJwlJwG QGflhwGmp wnw2Qupwgt, pw11.4wgmg'1! uwuo, nrit, QCipwgQQ 
tut,Uln wGh11wctb2Ln t I.. 2t, 4wpbL'1 npl..t 1.1.1w1uwunll 11wG11w11.bgCibL 4wu QCi11hwU1bL 
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2wrdw4wqilbrmL (f1U:b, nLU~. tru~. 'T)U~. 4ULl~ L, wnu). nrnuQ. n!_u!_nLl 
!.PWflbLwLlbLnLl nu1.L,npwLtJntuwrwmilubrtr· Qurihwumr LltiCiwl.jQ, tirbug 
L11btuutil.Jwl.jwu LttiCiwl.jnL1_ L, 4wnmgL1_w6QwJtiG wnwuouwhwL111.jmp1muubrnLt !_bu 
pwLtwrwrmil uwL, QWrJ.WQwJtiu brpmri.tiubrmu unLtnrwl.Jwu ntdtiilnLt w2tuwL11nrJ. 
zwrctwl.jwqutiu utrl.jwJwgLtnri. uL1_wqwqmiu lllwhwu2Gortiu : 

mil 

Puwl.j)_mpJWU Ul["lWUUlllnf1l!1WJtiu 
w ctmGm wu n n mil 

tppmri.witiG gwugti Gwtuwqomu 
WU wnut uwhuwumil 

Srwuulllnrmwitiu uti2ngubrti 
mtuw 

trpmri.tiutrmil zwrctuwu 
nbct uGb uwhilwumu 

Qurihwumr L, bppmri.witiu 
w umu 

'1tiu1.4bm!_bflwl.jwu l.jwnw
w mu L, b whu mu 

Ubo mwrnri.mpJwilp wLtmnpmuubflQ LtJnQpbpm,l LtintuwrtiubLm 
hwuqwuWUQQ pbrbL t rirwug QWUWl.jti l.jmrml.J wLtbLW9UWUQ L, Ulf1WUUlllnf1l!1WJtiu 
hnuQti tumwguwuQ, nrti L4WJuwuutrimil , nrllltu wuL1_mwuqmpJwu Wll!whnl1_uwu 
trwztutiI? . L!1f1WGulllnf1l11WJtiG ilti2ngubrti ritiuwutil.Jw4wu qwpwf1tiL11utrti 
ll!Whll!wuuwu aqmmuQ pbpmu t L11btuutil.Jwl.jwu L, hwri.nrriwl.jgwl.jwu 
wpwqmpimuubrti l.jl!1flnL4 · ti2bguwuQ, nr,Q pwgwuwl.jwu pumpwqtiri t 
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hwl111t1Ulul1111 Ll 7wpctw4wquti L11btuupl.jwzwhwqnp6wl.jwG, L11uL11buwl.jwu L, 
ll1n111ql1wl1111r1 0111 giuupzubrti hwuwr: VJ mu 1.Jnri.utig. utowQwuwl.j wLtmnpmuubrti 
1wh1uq11pOm1lp plipmu t Ciwuwll!wrhwLtJnri.ngwJtiu gwugti qpwri.LtwompJwu 
~~Owu1huliu 11u11iq6liLnLt br,pL,bl.JtLti ilwuti wrhbuL11wl.jwu ubri.wgmuubp: 

U1ju,npm 1nuJpu mri.L,npwLtJntuwrirmuubr'1 wnl.jw l.jwquwl.jbrll!ilwu hbl!1 
~wui1j1110 l 1pl1wCt pw11.w2ti tl.JnLnqtiwl.Jwu wupwr,bu1.4wuL11 pumpwqtiru muti br,1.jm 
h~i.\Owl11uO l1tw1nOwn 
1 (l11Jl11111111h1111pl..ptJ lpWUIIlwgti 6wL1_WLUbf1tiu !_hWUWll!WlilWUtuwGnrJ., wuhwr,1.jtJ 

1\110 v111!1111l1mpJwG zwrctwl.jwqilti ubrqrwLtmil trpmri.tiGbpmil : 

A·, Qn. hwq . 

45 4,5 -
I ,, 

, " 
// \ I -... 
I \ ,\ 
:, ' .,, .... ... - \ \ 

'/ \ .... 

' 

30 3,0 

15 1,5 

() 
O 7 9 I I 13 I 5 17 19 21 23 l 

O p4w dtu ll h[1J1 

lilt G.5. CDntuwririmuGbrti owLtwL'1 (1) 2wrctwl.jwquti ctwilwitiG pwztuuwG (2) 
opl1f11u1wLtJmpJmGGbrQ. IX-rri linr2'1 qwGqL1_w6 - «trtimwuwrriwl.Jwu» ilbL11pn 
1,,1µ,11q111u : 

A,-zwrctwl.jwqilQ 2whwqnrollwu ub2 
Qn-LtintuwrirmuGbrti owLtww. hwq. mri.. 

0 ~ ~--'- '----"---'---'------'-- .L.__..LJ 
7 9 11 13 15 17 19 21 23 I 

O p4w chu llt.11p 

lil.j . 6.6. Cwrdw4wquti mri.L,npwmwrnri.mpJwG oqtnwqnr,oilwu 
wGhWUW!_WlpnLt:)JWU pumpwqpbrQ: 
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1.flUll wLtlllnpmuCibr, 
2.'TlU~ L,. 4ULl~ wLtmnpmuCibp 
3.LU~ wLtmnpmuGbr,: 
TlsM-ntril,.nr,wu,wpnflnLJ}JWU oqu,wqnpouw(i qnpowljt,g[J 

2. <Dnj'uwr111nulub11t, UJ(1ngbut, utuwL 4wquw4bpUJuw(i ljwu mririwlJti 
llJwquwljbflUJUWCi hbu,L,.wCiQnLl 2w11ctuwCi tlJnLnqtiwUJbu LlCiwuwljwp 
nbctt,uCibpt, UJWflU1Wf'l11mu 2whwqn116Lln'l wLtmnpmuwJtiCi mriwCiuUJnrimt,Ci : 

~W"lWQti u,wutig wLlbLti bripmrit,Gbpmu 4WU1W("IWO . 
munulCiwut,11mpJmCiGb11D gnLJg b(i lllWLtiu. nri oriLtw dwubritiG (t) 11ti111Ltmu t . 
tflntuw1111muub11t, owLtwLti (Qn) L,. u,11wuuUJn(1U1WJt,Ci zwrictwljwquti (A3) ctwuwJtiCi 
pwztuuw(i W("IU1WhWJU1LlW6 wCihWUWlWlPnLPJnLU (Glj . 6.5) , nriti UjWU1!5wnnLt 
LtiwpctbQ lti oqmwqn116Ltmu 2w11ctw4wquti mriL,.npwmwrinrimpJnLCiQ (Cilj . 6.6) : 

s,. u' 

240 

220 

200 

CJ 180 :, 
J.:l 
C. 
.0 160 .::r 
:, 

·-5 
140 <=> 

:, 
_;. 

120 3 
.::r = 100 ":> 
:, 

<= = 80 -: 
60 

40 

20 

0 

L, , ti 

120 

110 

100 

5 90 
= C. 

3 80 
CJ. 
3 
~ 70 

<=> 

]. 60 
3 
.::r 
~ 50 
3 
~4 
C' 

0 

30 

2 0 

0 

0 

I. LJJU.'2 - 677 K=l ,O 

2. LU.'2 - 4202 K=l ,2 

' 3. ITJU.'2 - 672 K=2,2 / 
4. 4U!J..'2 - 685 K=2,9 l/ 
5. l\.U:b - 2203 K=7,0 ~ 

L,-/ 
v 

V""' 4 
[_---L----"" l--- ~ 3 --- -- ....---- 2 - 1 

~ 

5 10 15 20 25 30 35 V, 4uftl wu 
CwpJ1huG 1up w4m pJmG[1 

lilj . 6.7. ULtu,nunpt,LCibriti 11tiuwutilJw4wCi qwpwritimubr,t, L,. uw4b11buCib11ti 
LJwtuLtwompJmCi[l bppl,.bljmpJwCi wriwqmpJmCiCibritig (Lt,U~-677 wLtmnpmut,Ci 
hwuwrictbQ): 
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Pb11Llw6 q11w~ti4Cib11tig bril,.mu t. nri bpb wuqwu zwrimuwlJLlti 2whwqn116LlbL 
wJuor,4w OmJCi zw11ctw4wquQ, WUJW mriL,.nriwu,wrinrimpJwCi LllwrictbQ 
oqlllwqnr,6lJwO l'\bUJpmu LJwribLti t ljr,!Swu,bL ut,ljr,nwLtu,npmuCibr,ti QwCiwlJo unu, 
br,~m wOqwlJ , lJt,9.tiG mriL,.nriwmwr,nrimpJwup wLtu,npmuCibr,tiuo· 2,5-3 wGqwu : 
l°'u~ bpb l'\f1W0p ttintuwritiGLl.bG ubo mriL,.nr,w1J1w11nrimpJwup w41J1npmuGt;11nLl, 
Wt.LjW, ~Wl11Wpb1n4 ublj LtiU~-tiG ljwu 1"4wr,mutiG hwuwpctbQ CimJCi OW4WLti 
u,r,wQuL4nr,lllw1t,G w2tuw1J1wCiQ, hCiw11wLtn11 t ljr,!Swu,bL 7 flUll , 3 4Ut.l.~. 2,2 'TlU~ L,. 
1,2 LUG, nrin r,71u(1Lu4mu t QCiCiwril.Jt.l.nri br,pmrimu 200 lju or,wljwCi uti2t,G 4wqQt, 
,,bL4t,n1d uiu1l1wubgGbL ljwu 1J1Ciu,bubL wJ11Ll.nri L,. 2112wUJWU1D WUJW[jwunri 
~wnb1w1J1111 Pl'l pwGwlJo 460-1320L lWtflnt.l.' WUJwhnt.l.hLnt.l. 2w11ctw4wqut, wt.l.bLl1 
&llnpr, r1t1f1111l1ti4w4wCi qwpwr,t,111 L,. uwljt;r,bu, wqwu,bLnt.l. !SwCiwUJwrihwtflnringwJtiu 
gwOgt1 20-90117 uwljbr,bu (Cil.J , 6.7) : 

n111L,.n11Cib11ti tflntuw1111uwCi 4wquw4br,UjuwCi tlJnLnqtiw[JwCi UJWU14br,I}. ouu, 
vr1r11up4ljnri 2w11ctw4wqub11t,. LJwrbLti t qCiwhwlllbL CiwL,. 10 mr1, [ju 
111111u[wUJn11111wJtiu wztuwmwGQt, Ll.riw 4w1J1w114wo 4wnbLwCiJmpti U1buw4w11w11 
f11ufuuti hwuhuwmwljwG pCimpwqr,ml. (Cilj, 6.8) : 

tpb hwzt.l.11 wnCibCiQ , nr, triL,.wCi 2wriwQt, u,r,wuuUJn(1U1WJtiu uUJwuwriljuwG 
l11mhu11 ubo mwr,nrimpJwCi w41J1npmuCib11ti UJWhwCi2w11l.JD ljwpnri t hwuCibL unu, 
!JOO ut,wt.l.nrit,. WUJW UJW(1q 411wnCiw u,r,wCiuUJnpu,wJt,Ci hnuQbriti CinuriwguwG. 
l)lU"lWPti Of'lWJtiCi w4wqwCit, UWQ(1nLJ}JWU UjWhUjwCiuwCi, br,pl,.bljmpJWU 
1uCi4u,wCiqmpJwCi WUJwhmJ.uwG L,. 1111wugt,g ptun'l tflntuw1111muubr,ti 2whw4bu,m-

Q_ /I Omq. lp1 

2,2 

1,6 
1,4 
1, 0 t---"'"""=-, 

0,83 

0 1------1---+---+---+------I 
LI1UQ- LUQ- fl1UQ- l.JU4Q- 11-Wb-

677 4202 672 . 6~5 2203 

lilj . 6,8. Utiwt.l.nr u,riwuuUJnriu,wJtiu w2tuwu,wCipt, Ll.rw 4wu,wr,4wo 
LlwnbLWCiJmpti u,buwljwpwr, owtuuo, QUUl QUCiwr,lJLl.nri w4u,npmuCib11ti : 
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PJWG PWJ10J1WQUWG LUJG u,buwubLr L4WZUJf1ubrti wn4wJmpJmGo. nr,G WJUOfl, 
11b4wL[wr,L[bLml or,L[w wnwL[bLwqmJ(i zwhh WL4whnL[uwG qnr,6bLw4br,L4nL[, 
wGuibuL[mu t ljwu uiwljun.{pG ~h qhuiwljgL[nu.'i : 

«nL11l...nr,wLtintuwrwnu.'iGbr,p 4wquw4br,L4mu-t4nLnqt,w» br,4r,nrri l.JwUJt, 
ubtuwGtiquo pwgwhwJLnbLnL hwuwr puGwrl.JbGp I>W'lWQwJt,G wL[lflnpmut, 
zwrctuwG pGm~wqt,ro br,~m11mu ljwu Grw wnwGotiG ut,2m11tiutrmu: UJu rr ut2 
Cibpwnmu t tirwr hw2nrrin11 l... wCiQurihwu, ljp4CiL[n11 ~wLtiwnp - hwL[wuwriw~wLti 
zwrctmu - 11wuriw11bgmu - L4Wf1WL4 QCipwgQ lf1mLbflQ (G4 . 6.9): rirwGg 
t,r,wljwGwguwu hwuwr zwrctti~tiG L4Wf1LnWr\flt.lmu bu nrnzwlJti wztuwuiwGQwJt,G 
nbctpuGbr, nrnGg pumpwqnbno ouui wruiwCibuit.{n11 qwqbr,t, pmCiwL{nr 
PWflWl'lflh~Gbflp Ljwqun. pbpt.{mu b(i Wfl. 6.2-nu.'i: 

V 

m n t 

ulj. 6.9. UL[mnpmun zwrctuwu pum~wqtiro ut,2m11tiubr,ntu 
oa. cd -pwi.tiwnfln 
ab, ef -hwt.{wuwnw~wlj, zwrctmu 
be, de, fm -riwu11w11bgmu 
mn - L4Wf1Wlll QG~wg2 

U11JnLUW4 6.2 
UqmnunphLCibpt, zwrcMwG nbctt,uGbr,t, wqribgmpJmGo wrmw6L[n11 

qwqbpmu pmGwt.{nr 0Jmpbf1p pw11wrirmpJwCi L[pw 

Up1I1w64n1J. Qwqbph pnLuwtjnp U,tuwlllwGoh ntdhun 

f!Wf\Wf\flh t Gbpp, % @w<J,w~E 'lw4wuwrwi wt.f, 'lWUf\Wf\bgnul 'IJUJflUILlj 

0-40 411 /d 2wrctnLil 40-0 4llict Qfif'WQE 

UotuwoGh oputiri (CO) 1.90-3.80 0,30-2 ,50 1.50-4 .10 0.50-8,00 

U6tuw2rw6fiGGbp(CxHy) 0.12-0.17 0,02-0 ,40 0,28-0.45 0,03-0, 12 

Uqnlflti oeupf)!ibp(NOx) 0,12-0,19 0 ,08-0.14 0,02-0,04 0,005-0,01 
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PbrL[wo uitlJwLGbr,Q gnlJg bG uiwLtiu , nr pwlf,wnpt,, 11wGriw11bguwG l... LllWflWLll 
oGi,wgpp nbctt,uubru w12wL[bL L[Gwuwljwr bG 2r9wl.Jw uh2wL[wJJ1P hwuwr, nrrnGg 
QwGwljG m1111wlJtrnribG ljwluL[wc'J t bppm11m Lrwqohg, br,~m11mu QG11qp4L[wo 
ur2wGljJWL ljwGqwnGbrti pwGwljhg u Ltinluw11rmuGbr,ti 4wquw4br,L4uwG 
b11wGw4t,g : 

trliwG P.W'llllPP Gnr,wuuib110 hwuwrJw pnlnr bppm11t,Gbr,mu 
ht11JGwL[npL[wo 1bG ~tuC1qtunGb11ti mb11b110 t., rwwGg QwGwlJQ, Gnruwqnr,L[wo Lbu 
zwrctuwu wriwqntpJni C1ubJ1[!, 2r2wL4LnmJm'1 uiLin11mp JLu r1 r. dt,9wG4JWL u 
t.{t112Gw4wG ljwGqwnrit,pmu ljwuqObLm ctwuwGwlm Li WJLG UL[bLtiCi. 4wp11p11 C!..11t2 
/\qLnbLnL[ «npuwp, LULlt.Lh ubo pL[nL[ m11L.n11Gbn, ljwuqLul'. l ,C, ~i ;Ut:lll!fl nl ll 
gwGLjwgw6 iuwtuunnt.LILlwo u,b11mu, t,ulj JmrwpwGtJnL[l ljwGqwnti 
wGtumuwtflbtf'lnr,Lif, fnu1unr11mu t 11wG11w11bguwG, hw2n1111mu' L4WJ1WL4 [!GpwgQt, 
L, pwlt,wnpt, «pm fau,tnr» nbctpuGbfl[!: 

vnr,gt, pflwl1lql1 IX qwGqL[wo - «bpj,u,wuwrriwljwG» ubuiJln bppmrimu 
Ljwuiwril{wo m11111t\!11u11!1rmpJmGGbr1J gmJg bG uiL[bL, nr onL[w LowurwpbnGL[wo 
ctwubr,t,G ( 11°U ti;\''') 'llUt:1-672 wL[uinpmuti L[wpn[llllJ, pwgt, Gwtuwu,buL[wo 13 

LjwGqwnt,g, l1pµ111 q111 14 dh2m11md LjwmwrbL t 11 LflW9nL9hi 4wGqwn: 
unqf11ur111111l1 Ll/WLnljbr, t 11t,uiL[bL «'1wL[t,i,wzbG - '11 .,WUWLUWflWU», 

~wr,wljlU!'ll,1,1111111(1 pLUqWUUJU - «brhuiwuwrriwljwG» ubu,pn l.,. unr2ti VI 
qwGq4lu6 Ill f\11 1\tuu bm~nu1t,Gbr,md, hwdwL4wuiwutuwGwpwr LjwuiwpL[bL t 13, 

8 li 12 Lf\WOtHUI'> l1LuGqwn: unlJG br,pm11t,Gbr,mu opL[w owGr,wpbnGL[wc'J ctwubrt,G 
ll"WQn!Q~I l111if1q11111[1br,p ppL[Q hwUWUjWLnWUluwGwpW[l LjwqLibL b[i 4 , 7, 2 l.,. 6: 
fcJ4u,ril141110 tq1t,p nbctt,uhg wubGwL{Gwuwljwro L4WJ1Wlll oGpwgQp nbdt,uG t. nrh 
1u41J1L11a1l111l1p l11qwummu t Owl... ljwGqwnGbrmu m11bl{wr,ot, qwuouwu hwuwp 
~tnu1n 1111,,,t,11 11111 no pwgbLm qnpobLwlJbflL4[!: UnuiwL[nr hw2L{wr,4ubfl[! gnLJg bG 
uuv1l111, 1111 µ1!111pl1Ltwo u WJL qnronGGbrti wqribgmpJwCi mw4 L4Wl1WL4 oGpwgQt, 
w1~1111111111!1p1111l1C1 nbcti,ui, U1lin11mpJmGo ubowGmu t 2.2-3,4 wGqwu, wiut,GpG 
nn111l~111l1 111!1qu1u wL{bLWGntd t pmGwL[nr, wpu,w[ibu,muGbflti QWliWLl[!: 

~111ppl,p l!lbuw4t, 2wrctw4wqllbr,t, oquiwqnpomu[! f>WrtWflWJhCi 
Mlf\l,111uwtmluwrirmuubpmu, tljnlnqtiwl.4bu uwpmr, L, u,GU1buwUJbu zwhwL[bui 
11111111111 I. 1l1[tbL utiwJG WJG l'\blljQnU.'i, bpb tih2ui bG IJUU1)14_WO br,pmrit,ubp[!, 
1ll1v111lll1illl( L1wuqw12Gbr,r QWCiWLj[! l, bppL.bljmpJwG wpwqmpJmGG m nbdhLiGbflQ 
lipf,11111111[11,r,mu Or,t,Gw4· bpb [!UU1fl4_WO bJ1pm11mu Lhwpdbp Ljbrl4ntl 
1111111111f1wurir,LJ.w6 t l'llfll.,npwhnuQ[!, r\flW OWUWJ[)LI Lf,nlf,ntuuw[i 
11pl1!1111>wLtimpJmGGbf1Q, m11L..nrGbpt'l i.tinluwrlfll.'iwG un2tiG hbnwL[nrntpJmGGbp(} , 
«Ill 111111» t.ppl...bljn11 m11L.nr,Gbnr QWUWlj[! u WJLG, WlljW GnLJG bni,m11mi.'i , 
1H1u1u1qnp6bLnL[ mwppbr m11L..npwlilWf1nLpJwup wL[mnpmuGbp, br,pbr,t, qnLJqi.'iwG 
llf1LUGLULjmJ. 4w11bLti t uwhuwGbL 2wrduwG un QWGt, nbctt,uGbr,' unL[nrwLiwG, 
111(\lU(\[lUJ,Wg, 6bUj[!Upwg, [!ULn m11l,,nr,Gbrh UjWhwG2ti LjwGqwnr l, WJLG: UJUUjjluh 
11111nbgmuo hGwrwtlnr,mpJmO l.Juiw GzwGwljwLrnr,bu 4ptiwuibt LjwGqwnGbpp, 
hl.u1liwpwfl Gwu tl.JnLnqrw4wG L[uwuw4wr nbctruGb11ti !)WUW4[! , PWflOflWQGbt 
; 111pduwG hw11nJ1r)WljgwljwG I., tnbluGrljwljwG wr,wqmpJmGGb/10, WL4WhnL{bL 
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mrii..nrimpJwu u4wqwqmJu ctwuwuw4wut12ng L. bript.,b4mpJwu L11w4wu,wri 
wGL/u,wGqmpJmG' pw[lbLwt.lbLnt.l zwrictw4wqut, oqu,wqnriouwG u,btuut,Ltw

zwhwqnriow4wG hpuGw4wG gmgwGpzGbp[! : 
UriuiwuwhuwGJwG wnw2wt.lnr hr4rubflp i.. nnwwuu,wGti :hb11briwgpwJti 

i.t,n[lO(! gnLJg t UlWLPLI , nri ,wJwumwGmu GnLJCiL4bu wGhriwctb zu, t uU1bf10bL 
t4nL nqt,w4wG 4bpwhu4nrimpJwG hwu,m4 ownwJmpJmCi (t'-l,O ): t'-l,o-t, 11bfl[! , 
hwm4wl4bu t;pL,wGt, .2wriwewJpu u,riwGut4nf1U1P wztuwu,wCiet, t,ueGwl.fn!, 
tiGeGw4wu l, !4wquwllhril4L!wo 4p1Sw4D hpuGw4npwt4bu zu,4bLm qnriomu, 4wrin11. 
t 

2
wu, ubo LtiubL: t'-1.,C I., u,riwCiut4n[1U1WJpG L/briwhu4n11.mpJwG ownwJmpJwu 

uuib11.omu[! wGhbu,woqbLP t4whwG2 t ,wJwumwGp ,wG11wUJbU1mpJmCimu· 
uiriwuut4nf1U1P ublju,nrimu u,bri quiwo pwquwppL/ pbrimpJmGGbfl(! L. 
twriwzwhmuCibp[! 4b11wgCibLm hwuw[l , nri(! 4bp2t,G hw24n4 lJpb[lp 
EW'1.WQWgpCib(1p U1[1WUUL4n(1U1WJpG UL4WUW[14UWU pwf1bLW4UWUU, 
1SwCiw1..4w11hwJt,Ci b[lpl.bljmpJwG l, tlJnLnqt,wljwCi w[i4u,wGqmpJwCi 

pwroriwgLlwCi[! : 

C\-LnHu 7. Uf'SUUU=\UU'u3Uu UOU~U'-1.f)f' bf'Lif'l,t;f'r mnroc 
u'-1.snunPrLutrl"> ursu'1rm@3Uu t'-1. cu::iuqnPoUUu 

UlASUuC\nt@3Uu U'TlU,O'-lUUu qnromu 

7. 1. UG4u,wGq hwLlwLtw11qb11t, 1., uw11.2wt.lnrmLlGbrit, 
4t,11wnmu[! ctwuwGw4wl.Jpg w4u,nunpt,LGbr,mu 

UL/u,nunppLGbr,t, wGtlu,wGqmpJmG[! pw11oriwgGn11. hwuwLtwrqbrt, i..t , 
uwri.2wtlnrmLlGbrt, CiwtuwqouwG m Gbr11riLlwG pGwqw4wnmu wnw2w4nr 
hwuwr4mu z4b11wlJwG Volvo :iitirLlwG: 9wGp nri w4u,nunpj,L[! ownwJmu t 
uwr11mG, hbu,li.wpwp Volvo-ti u2w!.JmuGbpp hj,uGwljwG uljqpntGE[! 
wCi4u,wGqmp1mGG t , 11w t hwG11t,uwGmu Volvo :jlt,riuwit, ht,LlCiw11t,11Gbri 
U.C\wprit,bLunGti l, C\.LwrunGti GzwGwpwCi[! 11bnl.,u 1927p.: Cuu, tmpJwG, WJI'\ 
ltiruwJp w4u,nLlnpM1 w4u,p4 1., L4wut,4 wG4u,wGqmpJwG uljqpmGeGbriu t,ribGg 
ub.QbGwGbrmu w2tuwu,nLLl bG Ltti11wnbL wJctuJwCi pwquwptii.l. 
w4u,nwpU1WflflnrtGbr: UwljwJG qnpot, wupnrw tmpJmGu LtwJwGnul t GpwGmu , pb 
tiG!1.4bu wGbL, nr wJfl uljqpmGeGbpG wrrumGw4bu, wztuwu,bG La t,CitUJbu flflWGQ 
wnw114w1wgGbL w4u,nunpl1LP Ljwnmg4woemu: bpb tunue[! w4u,nunptiLP hbu,l.,j, i.. . 
wn2L.ti pwuL4bJ1Gbflp uwut,G t. nrinGe wUJwhn4mu bG pw4.wljwG 4nzu, ' 
m11.L.npwupwh, w1..4w wJuL4pup LmomuGbp[! ~tiruwG t,riwLtwGwgnbt t ubrpwljwG 
WflUlWl'\flWGQmu t1bnlau 1994p,: Volvo-ti lJnllut,g wnw2t,GQ Ltti11wn4.wo 
w4u,nunptiLP wG4u,wGqmpJmGG wt4whn4.4n11. pwqwupt,4 uwrewi.l.nrmuGbri wictu 
[!Gl'}mGL/mLl bG wupnl\2 wztuwrihmu. nrt4bu t,GeGt,G hwuljwGwLti 
wGhrwctbzu,mpJmG: UnwG0Gwhwu,m4 1.4bU1Q t GzbL pGctbGbr hbmwqnu,nri 'uj,Lu 
PnLpGj,(i' bnwljbUl WU[1WljWL4UWU w41.nnunppLWJpCi wGlj_u,w(iqmpJWU qnu,pGbrit, 

QJnLU1Wf1WflPU : 
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1959p. Griw wnw2wr4wo QWl'lW\.PW(1Ci wriU1nuwqri4mu t , La Volvo 
[!CilJbrimpJmGCi wnwpt,GG t11. nriG tiri w4mnunptiLGbrmu u,bllwl.JwJbg 
wG4u,wCiqmpJwG qnu,pGbriu. n[1t4bu u.iwriuiw11tiri hwruwriwGe: uwtuwqabLni.l. 
W4U1ntlnpptCibpt, wnw2t,G un11bLCib[1[!. lrruwu bLGntu tri WJG pw[ipg, nri ll[lwGg 
Lt,wuuiwgp wCi41.nwCiqmpJnLGQ 1.4buie t wlJ.bL'1 pwriori LtiGt, . ewG qnJmpJmG 
mGbgn11 or,bGgt, 1.4whwGpGbriu: 

C!uU1 qnr,6Gw4wG Lt,n11owri4muGbrt,. nriti [!GpwgQmu 2wrt1L/mu tr 
uiwribt.iwri Llnl/1 100 w4u,nunptJL, 11rwGg qmqwlJgt.lnl'l hw24wrilJGbrti La pwri11 
hwtlwl.jwr,q1w1t,Ci uil..lluut,Ltw1'1 oqu,wqnriouwup wuhriwctbzui un11bLwi.l.nruwG, 
tiG11.4bu ClwL. w4uinllnpfiLGb11t, hbu, nbwL 1.4w1uwuGbrimu uib11.p mGbgwo 6S'Tl-p 
(20 111Wl'4W oupwgpmu Ltinrowqbu,[ib(1Ci muntuGwupflbl b[i 40000 W)fll4PUP 
1.4w111whwpribr,) t.. uibuw4wG hbu,wqnu,uwG wri11JmCiQGbrti. hCiwriwi.l.nri t QCiU1flbl 
tl111wOqw4nr, ~r,wrirmpJmCiGbflp pntnr u1.4blJui11Cibrmu wG4u,wCiq, Cinr un11btCibrt, 
GwjuwqtlllwQ ql..l1m14wJn11. m11.11.mpJmGGb[1[! : 

l"r, uil..lu1u4p ub2 bqw4p La wnw2t,G wGqwu w2tuwrhmu Volvo 
w4U1nllnp~1Cibp111 u uibriwljwJLjwo SIPS (Side Impact Protection Sistem) !.JnllwJpG 
pwtuLlwO 1.4u1Jrn1.4wGtit hwuwlJwrqu hGwrwt.lnrmpJmG t u,wttiu hwrtlwop met(! 
pw2lubL untumllnptiLti 4wnmgLtwoewit,G uiwrrbflp ut,2l. (4buu,rnuwljwu 
4w0q0w4~. uiwuppt, . 2tuQbpp, hwmw4t,), qqwLrnrbG pmLwgCibtntl wJG, «zbrtbL» 
'lb~~ (tW~1pl1 uimu lJnrtU[!: UJl'\u.jpup hwuwljwpqp wnljwJnLpJwu 11bu.jQnLU 
hwri~wc)~ hllu,t..1uGpn4 wnw2wgwo tGbriqpwG gri4mu t w111 uiwrribriti uti2La. pul.J 
nLrt"nriObri~ 1l111u Gb11qnron11. mctbrJJ hwugGbLnt.l GitwqwqmJup , Ltrtiwu,mu t 
llwhwgn1 11t,UJpt,11ti L. owGr, 4uwu4woeubriti .2wGw1.tti 25 %-1r 

~1i,u1pf1t,pti i.lbrtmMwG La mumuGwupruwG Cil4wu,w4n4, u4uw6 1994p., 
Volvo u,lj11111tl11ptitCibriti tlriw u,b11.wt.iw14mu t «uL. wr,411.» (DARR u,p1.4p pwtuuwu 
~Qf0Wql111) , llflU, GzbtnL/ hw114wop t4Wh[! , LlpwctwuwGwlj hpznrimpJwG ub2 
qriwC1g1111l I. 1u4u,nunp'1LP wrwqmpJwG Lt,nlt,ntumpJmGubfl(! 4pwrti ctwuwGwl.f: 

Ul1t1 WJL :Pt,11uw (Mercedes - Benz) L!wl'lmg qpw11.4.mo t wLtu,nunpt,Lti 
WD4,111ul1q111p1wG hbui 4w1.4i.two LnLf12 hbuiwqnmntpJmuubrnL/: '1bnl..u 1939 p. 
D1tmlor -· Benz AG [!GltbrmpJwCi ~tiG11bLltiGqbut, qnrowriwGmu uuib'1.6L/bL t 
~uiu~ll 1uG4uiwGqmp1wG pwctt,G . nrti wztuwmwGeu hwuwrtlmu t 
W4Ullll\11plltGbrti GwtuwqouwG La W[lLnWl'lflnLpJWG Gwtuw1.4WU1f1WUU1LlwG 
1111111111,fuu r gfilJLP UjWflUlWl'lPfl Lt,nqbrpg ublt[! : U1111bG hw2nri11 LnWflnLU 
/111111l1111rnug4bg Ciutnwurwht, hwu,wljp hbu, upwg4.wo Q£illLUJJuw4wu L. 
l1pl11u1GwljwG Ltnzu,mpJmu mGbgnri Ltrin11. 2r2wGwljp wnw2t,G uwt,Jwmp1.4p 
q11111qwgnl'l qwriwLtiwfl[! : 50-w4wCi pLjwltwGGbpp uljqpt,G uGLtbflmpJwCi 
1\iu11Gwqbuiub11t, unu, tlbr2Gw4wuwt4bu ol.w4nr4bg 4pwrt, l'lbu.jemu 
um11.l.n11Gb(lp wCi4u,wGqnLpJnLG[! Wl4Whntln11. 4b(iuwljwG u,wriwompJwG» 
1.4wh1.4wGuwG uwupG UjWmlJbrwgmu[!: =lbGg WJfl ctwuwGwLt tL 4.br2Gw4wCiwl4bu 
14wriq 11wriow4, nr pwttJet, Ljnzu,mpJmCiQ 11bnlau !P CizwGwljmu Lf1P4 
wGqu,wuqmpJmu. hbu,Lawpwr 1951 p, hmutlwrti 23-tiG [!GlJbrmpJmGCi 
wrmnGwqptu t «4n2tn ntl\Lanriwurwh l, hwri.twoi, tCibr,qpwG Ltlwunri wn2L.i, La 
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ht:anL.p ot.wtuwfumt{nri qnmtiubfl» UJWU/ut wul(uiwuqmpJwli hfluuwl 
uljqpmlif)Gbflpg ubljo: U1u hpuuwriw11 uljqpmupti «lJGpwhwJflo» hwu11tiuwi 
P.Pw11bu'1un: l.imJu ptJ.wljwutiu wnw2'1u wuqwu wztuwphnu.'i 1.4w2mnliw1 
ubpljwJwgl(bg tub11qwlnwun11. qmn'1ub11 mubgnri pWL/1J?'1 liwtuwqtioo. j,ulj 196 
j,pwljwuwgl(bgpu w!itJ.mwCiqmpJwli L/11.mJ.'1 pw110]1ljubri/1 wntt 
Lj,nriowpl.jmuubflQ: Ublj LnWfl'1 wCig, hwuwqnpowlfgbLnl( numrl.jwumpJWU h 
umbrt6tlbg hwmm[j umbriowqnnow[jwu fumop, npQ fu01l'1fl mubn qpwug 
4pwnub11'1 p!imJPQ. w4mnunp'1Lfibn'1 4Ciwuuwu oupwgpp ctwuwuwljwqpmpJml 
UWfllll/Wug Lj_Ciwul.j_w6p0br, UUlLUUWLnL UjWLneiwnGbno: 

d'wuwuwl.jwl.jj,g UWflJ;>wl.J.nnnu.'iGbnnt.i qpG4w6 LlwuGwqbm[ 
OWUflWljfllJrtn htHnwqmnmu tpu qnf16h0 t{OflWPOflfl/J. JnLflWQWUJ. 
UWUflWUWUUnLl}JnL(i L. WUUlpeiwCiwpwr, LflWgOnu:i 4PWflUOf1'1 uwupli Ljwqu, 
wuljwpwqnbfl[!: bflp w1111bu wupnri2 tnbrtbtiwml.j_mpJmOu wul/lnL/1tlwo Lj_pwnC 
unribtwl/nni.Jnul ttiG hwuw[jwnq'12Gbnmf w1.4whni.Jbtni.l llflWlig ll'1Lnmuu 
pGGwnljmuo uiwnpbfl 11'1t1Rbf1'1g m mbuwu[jJmCiGbntig: UuLnp6wuwpwn LflWgGI 
tnt.1.JwLObn'1 gwulj[l L. hwubuu.anbLni.l llf1WUJ2 WJL 4pwnGbn'1 mumuuwutin• 
wp11,Jmu2ubf1'1 hbui hbmwqnLnnlJ.Cibfl[! umwgwCi lfnulfpbm 4.Gwu4.w612'1 mti 
1.4wuilfbfl!:f 11,flW hruw(i L{pw uzwtit;ini,! Cinr,, Wl{GLP WflllJnLULU 
1.4w2LnuiwuwlfwO hwuwlfwnqbr,: 

1982p. S-11,wuti w4mnunp]11.0bnnul wuL{mwGqmpJwG L/11.nLJ.'1 UjWflL 
LnbqwljwJutw.'ip Mercedes-Benz :Jl/Jrn.'iwu 11,w11aw4 "airbag·· hwuwljll 
ubn'1w4wO LiflnwnuwCi UJflnGbnrr UJctu wni.nwuwhuwGJwG (1.hw24w6 1 
bnlfr,libflo) Wf'llnl.UJlf'lnLPJWU hLUUWflJLU pn1.nri pbpl, UWf'lll,WlflWfl Wl.j_tnnunp'11.f 
(WJ'l plj_nu1 OwL. Ljrn_pfl riwup) Ljwhw4nr,4mu bG WJ'l hwuwljwr,qn4: "Air 
hwuwljwr,qo hwG11,bu t qw1.tiu n1. pb nr,L4bu wtJ.wG11,wlfwCi wtlnwljw1.4 
wCi4tnwuqmpJwG qnmtiub11'10 L/lnluwr,tiunrt. WJL nriUfbu 2wi.n l.JwnL.nr, Lf1LU£ 
Uunwl.Jw1.4LlwCi qntn'10br,[! 4pwriti ctwuwuwl.J :jlfl_gubLnt.t uwr,rim. uwr,Ll 
UJWhUjwunu.1 bfi urwu bfll/WJCiwljwu U1b11uizwnctf1g, uwLtwJG 1.bu l/wnnl'J. ljwf 
QLfu'1 hwr,tJ.w6[! 1J.bljwCit,4j,Ci, gm.gj,t UWf'lf1bf'l'1LI l.Jwu hnlJ.UWUjLUl.Jmfi: UJulllb/J. I 
oqlimpJwu t qwLtiu «pwrotil/o» Wl1.fLUhnLll:iLnt.t q1.fu'1 L4WhL4wuuwO qc 
hwtJ.wuwt,wumpJmCio: 

clwr,nr,11,)1 wCi4tnwGqmpJwCi hwuwr, OwtuwmbutJ.nlJ. wG4LnwGqm1 
pw110'1l.Jt:! onwritJ.wo t ril:il.JwG'14'1 ubp, tiul.J wn2L.ti mriL.nr,'1 hwuwr,' pWflQ 
gmg'11. uwr,2wLtnr,nu.lubr,'1 tJ.whwCiwl.Jmu: 

UL{mnunptiL'1 hbmtiG uumwmbriti m11L.nr,ubr,'1 hwuwr "airbag" hwuwljt 
wnwJchl qwGqLJ.w6wJ'1Ci WflUlWrJ.f'lnLpJmu 1_mGj1, _pwuti n11. bi,b Ljlwlj CiutnWUflll 
utiwctwuwGwy pwgi.J.bO unLn 300t t:!G11hwGm.r, 6wL1w1. mCibgnri z.nru pwr,atil 
WUjW w1J.tlmlju m 6uzmu0 wJOflwu ljpwr,onwfiwu. nn Llwf'lllm w41 
pupl.jwpwriwupGbnD Liwnnri bG tllfluwuwr UwljwJfi WJ'l mlJ.rimr,i 
wzjuwmwCif)Gbr, mwni,!mu bG, h qnJmpJmu mGbG L/lnraGwljwG wl.j_mnunptiLG 
utiwJO hbml,tJ, WJL Ciwl, ljnlJ.WJtiG wOtJ.1.11wGqmpJwG pwr,at,LjObr,ntJ.: UJu 11,bu 
mb11wt.iw14mu bu Ll'1lJnnl4rngbunr,)1 hbtn ljwuit!wO pwquwp'1L{ ml{lil(ibr,, n 
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nrin2blntl hwp4w6]1 md[! L. nLflrJ.nLpJnLO[l, j1Cig1.1bu GwL. Gumwunwhmu uwn11LiwGg 
gwuwl.JG m ti2Qr'1m mb11wpw2tuntu[1, ,<1.m6mu)> b(i pwr,atil.JObnti wlfmtil[wguwG 
tuuritinrr 

Ub6 hbmw2ri1mmp1mG t fibpt,wiwgGmu Mercedes-Benz oGlJbnmpJwCi 
l!n11uflg ubrt.iwiwgtlw6 BM.TA Gwfuwqtioi:r ULJ.umunp'1L'1 wn2t..i, uwumu 
mb11wtiwJ4.w6 htmmuL11wtug'1lm [1Gpwg)1l.J UJWtn4bpGbl1[1 ljbpUJwlj,ntunl'l t 
tLbLimrnuwitiG '1u1.4m1.uGbn'1 211PWJ'1 L. hwrinririmu 4bGmr,nGw4wG hwuwlJwnq21JG: 
,wuwl/wnqtirn. mnwgLJ.wO l.llb1J.blJmp1mG(l qmqn11ri.btnt.i 6wuWl.1jWflhUJJflU 
OzwuGbntiG, Gzwqomuubrtiu. tiG2UJbu GwL. 2wpd4nri wnwr,LiwGbntiG 
hWUWUjWLnWUfuwGnri. L. '111 ub2 GwtuonnJ;> mGbgwo 6r,wqpWJ'1G wq11wG2wGGb11tiG 
qmGnu:i t wubGwGuiwumwtlnp tmOmuGbn[! L. hwuwUjwmwutuwG hpwuwGGbp 
«wnowl.Jmu)) wtltnnunptiL'1 zwr,ctuwG m11rimp1mGGbr,'1 Ljlm.pntuuwG hwuwr,: 
BM.TA-Ci lfwrnriwumu t qqwl wn2L.'1 pntnfl opJbl.JmGbfl[l (uwriritilt. ubpbGwGbfl, 
u1mGb11, zbG_pbfl L. WJtG) L. nr,nzbL, pb tiu2L4tu tumuwlj)bL 1111wOg hbtn 
ljnGrnwljmwJfi(i hwGritiuimuGbpt,g: Cutn tmpJwu, 11riwup tiG2Gw11b4wuwppbr, bG, 
n11nGg hwuwlJwriqt,j_Gbrti ub2 lfwpt1.ti t urngGbL lSwGWUJWPh'1 t1'1'6wlfti, 
bri~l..bljntpJwG u1.1.1wu1.11wtJ.n11 1.111:iuUJbriti l, WJLGl'l Llwu/]G wCihr,wctb2tn tu011'111Gbr,: 

umJO oGlJbpmpJwG l.Jnriufig uzw44.w6 obi./ WJL Lj,nnauwljwG uwr,pwLJ.npmu 
hCiwr,w4.n11mf}JmG t lflWLPLI tir,wri hbmL.tig 2w11ctt1n11 wLJ.mnunpptCibnti uti2L. 
wtlmnuwm lfbpL4n4 L4WhL4wCibL wOLJ.mwGq hbnwLJ.nr,mpJm.uo: UJutnl;rt 
fiG.'.J>rwlfwriutin hbnwtlll\P(.l WCi[llil)hwtn hwztlwrt.imu t utiutl. wn2L.pg uGpwgnri 
wl.j_rnnunpp1.G [1Gl.Jw6 hbnwl.j_npnq;,JmCi[!, tiu4 hwtnmlj 1.n4tJtGbi1[1 gwGLjwgwO Ujwhp 
hwuw11 iwl/lmu bG 2wncruwG wr,wqmpJmu[I, 6wGwUJwnhwJtiG owolJnLJpti L!ti6wlj[! 
l.. WJL UJW[)WUGlflflbf'l: LtbGmpnuwljwG hwuwljwnqtim. UU1WUWtml L. l[bflLnLObtnLl 
wupnri2 LnbfJ.bl.jwmLJ.mpJmGo, '111 ub2 Gwtuor,n_p 11-nt.iwo orwqntiu 
hwuwUJwmu.mtuwG. n11n2mu t wG4tnwCiq hbm.u4nf1nLJ:lJml:i[l L., l/nGlfnbm 
hpwhwGqGb11 lflLUtntl 4WlflWfln1J. tibtuwurquubr,p(i (rtbl.jwJpG t,wnwLJ.wpuwG, 
WflQbLwlfwJpG hwuwljWflQP, l[wnbL'1flWJ'1Ci tuwnGmr,11'1 uwmmguwG). wl{mnuwm 
41:i111.4n4. 1.1.1whuiwGnu'i t wuhnwctbzm hb11w4.nr,mpJmCi[1: 

UGtJ.mwGqntpJwG u.iwh1.4wliuwO hwuwp ljwr,L.nr GzwGw4mp1mG mGp GwL. 
tnbUWflW2lfllJ: t.Jbfl4WJntUU ljUJ(i UJl.{l.flnunppttJ lUL4WljbUJWlfll{UJO UWljbr,bup 
utowguwu urmmuCibfl, nnr! uwlJwiu L4whwG2mu t wGpwr,tGl4wutn blJ.wGwlJwJtiu 
1.4WJLlwGGl:ir,mu ri.nwGg w11111mGw4bm UWJ;>flliw[i qnr,omG hwuwt,wr,q: 

UJu hpuGwfuGl)flf"i tmOuwu nLl"[/J.nLPJWLlp Mercedes-Benz [lfilJbflnLPJnLCi[! 
pw4wl.JwG Llb6 L/lnro t i.,mi.nwlJbi: DOL!bpmpJwG zwm unribiGbr,mu inbrtwl/wJL{mu 
bG PWf'll) lJpGbuwmtiljw ntGbgn11 ubtuwut,qulibr,n4 Uf1WL6Wl.J wu.iwljbuwpf1'11.Gbr,, 
nnnG_p oGrimGwlJ bG wl{btti wr,rumGw4b1.11 uw2f'lbL hnfJ.UWUJwljm wtlbt'1 ub6 
uwlfbpbu, pwG wl[wG11wLtwG uwpr,'11,ubr,o: Pwgp ririwupg, E 11wui, 4t 112pG 
ubpmG!l[l lfwhw4nptJ.mu t «wGar,L.fi 1.11L!rtn4», fl[l[! WL{tnnuwm Ljtru.int\ 
l/wnqwtJ.nrmu t uw2ntitGbr,'1 6nr'.iuw0 hweiwtumpJnLCi[l L. ml..nlJ.mpJmli[!' 
pbpL.wgGbtml L{wr,n1111ti wztuwmwCif)[]: 
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6wlJ.lnGw4wu tiudbutq1ubpG mGbG ti11bGg U1buwl.jbU1Q bflpL.bljmpJwG L. 
t4nLnqtJw4wG wGl[u,wGqmpJwG l[b11wpbf1JWL, n111J ht,uCil[mu t wl[u,nunpt,L11 
4wnwl[wpuwG wnwl[bLwqmJG wl[u,nuwu,wguwG GL4wU1w4m[ U1Wflpbfl U1buwl.J'1 
tLb4U1flnGwJtiG uw11Qwl[n11muGbp'1 4t,pwr2uwG l[11w: UJ'lUJtiut, umnbguwG pGn11n2 
011t,Gw4 t Nissan TRX-X hbr2wGI.Jw11wJtiG wl[uinunptiw: Cw11dtirn VH-X v 8 mot, 
4,5L wzfuwuiwGQwJt,G owl[wl L. wzfuwuimu t 85% ubi,wCinLt, L. pbGqt,Gt, 
tuwr2Gmp11nl[: Cwpdt,!'1 uGuwG hwuwljw11qt, pnLn11 t1bU1wLGb110 mCibG 
Gt,4bLWlJ.lWU1l[wo Ow61.jntJf}, 41n41nful[wo bG luU1Wl1Wf1Ubflfl UjWU111WUU1UWG 
hwuwp wGh11wdbzu, nbu,t,GwJj,G fuwr2Cimp11Gbrih PWrJ.Wflflwljwqli[! L. uGuwG m 
l[wnngQt, hwuwl.jwpqb11ti 1.jwr2w4.w11uwO 611wqj,111J: '-lwnbLWGJmpj, u,Ciu,buuwG, 
wpu,wol[n11. qwqb11mu pmGwl[n11 pw11.w1111'1!Gb11'1 Gl[wqbguwO, tiG!UJbu OwL. 
2w11d'1!'1 hqn11mpJwG pw11011wguwG qn11omu ubo wwumGQ t uiwLtiu 
l[wnbLWGJmpt, Gb11gwJU1UWG pwLj_wljwG PWl1[1Wg4.w6 SOFIS hwuwl.jw11qQ: 

Pngwum11.Gb11Q LJ.wnbLWGJmpti 41n2t,wguwG hwuw11 ubl.jj, 41nfuw11bG mGbG 
b114mwl.jwG wCigp, QCi'l n11mu, JnLl1WQWGlJnLfl[! uL4wuw114mu t '111 Gbppn11.uwG 
tt,wl.jwGt,G: UJU hwGqwuwGpQ qqwLtin11bO pw11bLWLJ.mu t Lj_wnbLWUJmpj, 
qnLn112wguwG L. fuwnGm11t1wqnJwguwG qn11t'JQGpwgGbf1Q, 1111wl.JwCiwUJbu wq11bLnl[ 
2w11d'1!'1 w2fuwu,wG2witiG L. t4nLnqt,w4wG pGmpwqpbflp Lj_pw : CDn11Mwl.jwG 
2wrid'11J1 wnwLJ.bLWQmJG hqnpmpJmG[! ljwqumu t 240 Li<-lU1 (320 at,wmd): 
UpwqmpJmGGb11ti 41n41nfuuwG UlnLlflQ wtj_u,nuwu, t. mCit, tLbtiui11nGwit,G 
ljwr2wl[w11mu: ,wuw1.Jw11qtr ht,2n11.mpJwG ub2 11114w6 pw1111wg4w6 011wqpf1[!, 
WUJWhntj_mu t w11wqmpJmGGb11'1 uwhmG tt,ntt,ntumu, ljwGtubLntt PLflWl[bui 
uib11.wG12nl[ 2w11dl[bLm ctwuwGwlj 4-1111 L. 5-11fl wpwqmpJmGGb11j, ut,2L. hweiwtuw4t, 
U1brJ.'1 mGbgnri 41nfuw111.JmuGb11[!: 

4Wr2W4_WflOrJ. 611wq11b11'1 WLqn11t,pu[! L. hbU1L.'1 wOtil[libppG hbmL.nri 
qn11on11.mpJmGQ hGw11w4npmpJmG bG U1WLtiu 2wpctuwG QGpwgQmu 41mpntutiL 
1.JwfungGbflli pGmpwq11bpQ: UJfl hwuwljw11qo 41n211wgGmu t f}Wlflf1'1 4n11wpb2mu[), 
UJWhLL1wGbLml wGti4Gti11j, pw4w11w11 1.jnGU1wl.jui[! CiwGwL4wphp hb111, lwlJ.wgGmu 
w4U1nunp'1L'1 4wnw4w11nulQ tiGtUJbu 2112WflWflObf1'1 4flW, wJGLL1bu tL wGhw11p 
CiwGwL4wphGbpt,G bppL.bljbLtJu: C112w11w11ab11Q hwripwhWflbLhu' [)UllLWJGwl.jwCi 
w11wqwgmuub11t, U14'1!Gb11Q U1brJ.b1.jwu,4mpJmG bG m11.wp4mu 4wnwtlw11uwCi 
hwuw1.Jw11qhG w11wqwgmuGb11j, ub6mpJwG uwuj,G, n111J hj,1111nqLwGGtipmu 
hbrimljj, CiG2uwG 1.Jw11qw4.n11uwG hflwhwGq t mwltiu (2112w11w11at, 4bGU111nGt, 
GljWUlUWup W(1U1WQpG C+LWGnu'i ub6wgGbLnL, lib11Qt,Gmu' tpnQpwgGbLm): 
U11111mGQnul 2112w11w11at, ctwuwGw4 f}Wlfll?Q it, pbQlj_mu uiwhLL1wCibLnLJ. 
hnpt,qnGwljwG 'lPflQ'. unLJGQ u,b11.t, t mGbCimu WflC+bLw4uwG ctwuwGwl.J, utiwJCi wJCi 
U1WflPbflnLf}JWUP, Ofl CiGzmliQ wCimu t wn2L.t, L. Gtj_wqmu hbmL.t, WflQbLW4WJt,Ci 
pwG4n11w4wG f1Jgb11mu: 11:iU1L.t, wOt,4Cib11t,Ci hbU1L.n11 qn116n11.mpJmGQ, oqGmu t 
wn2L.t, ljwfungt, «l[w112tiG»' hwubuwu,wpwp 4wpqwllnf1bLnLJ. hbuit,G l.jwfungt, 
pGmpwqt,p[! wGhwf1p CiwGwlllWflhnLJ. wGgGbtt,u: Ul[mnunptiLP hli'1J1W4Llilt 
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n1dh11w11w11nl[ Wf1QbLW4wJt1G hwuwl.jwpqG mGj, hw4wubLL1WWf1QbLw4n11 L. 
h1Ul.jwU1bf\WL4U1nLU1WJt,li hwuw1.Jw11qbpnl[ ui,wgJWL tLbl.Ju,11nGw1t,Ci ljwnwl[wrmu, 
nr,11 4tirwntj_mu t ni u)lwJG WflQbLw4wJt,G hwu,1.jwCit,2Cibpt, pwflbLwl[uwCi, WJLL. 
~1nti pbpuwguwG CiLL1WU1wl.jnl[: nrlllbu n1wgmu hwl.jwU1brJ.WUJU1mU1wJtiG 
hlUuwljw11qt,G, U1wGn11. wGt,llGb11'1 ut,2L. u,b11wl.JwJ4.w6 t pw11011wg4.w6 2LhuwG 
,,i,~wGt,LJ.wJt,G 11t,~b11bGgt,wt: UJCi wCit,4.Gb11t, u,b11wuiu,nqu,t, ctwuwGwl.J wlj_u,nuwu, 
l1ti11uinLJ. l[b11wpw2tumu t ntn11n11 unubCiu,Q' wnw2 QCi4Cin11 wGt,4.t,g bU1 uCiwgn11t, 
4J1W, pul.j 2f12Wl1Wf10p dwuwGwt{ GbflQf,Ci wGt,4.t,g WflUlWQpG wCitJlj_fl L[pw: QqwLtJ 
n17wrwmpJmCi t 11w1104.w6 CiwL. m11.L.n11Cib11'1 wG4.U1wGqmf}JWCi L. 41nfuw11riuwG 
hwruwrwLJ.bu,mpJwCiQ: uuU1wu,b11.b11Ci mCibO tLblJu,11wLtwO 2wrctwpb11ntl 
t,r,w4wGwgl[n11 u,w11pbfl U1buw4t, 4w11qwtJ.nrmuGbpt, (hbu, L. wnw2, Ciuu,wu,b11'1 
wnwGat,G uwubrt, pwrorwgmu L. ti2bgmu, pt,4Ciw4t, pbpnLpJmCi 11bLL1'1 bU1, n11G 
111Lju,nuwU1 l.jwGq t wnCimu hbu,L.mu GuU1w6 m11.L.n11t, 6G40b11t,G hUJtlbLm 1.4wht,G L. 
IUJlu) hGw11wl[n11mpJmG: ~bnQm! 4wpqw4.n114.mu t ut,wJG wr22L.ti Guu,wU1brJ.'1 
Jit14Gw4p pbQnLf}JnLUQ 'lbLl!ti wnw2: UUUlWUflWhmu LnLUWL[nflnLf}JnLU[! ni Pl;i 
l1t1GU111nGw4wO, WJL u,b11wJt,Ci t: Pwquwpt,4. LWUUjbflti wnljWJnLf}JnLUQ 
hGwriwtlnrmpJmG t U1WLtiu JnLJ1Wf1WG!JnLl1 m11L.n11tt wuiwhmlbLm '111 hwtlw11 
1muwL[n11L[w6mpJwG wuh11wctb2U1 uwl.Jwr11wl.J' tfuwCiqw11bLntl 4.wrn11t1tiG: 
lJ4uinunptiLti 11nGbflQ 1.Jwful[wo bu rlbo !WLPP otuCit,Gb11t,g: 'lr2Gb11'1 41wljmtlo L. 
PlUQnLUIJ ttriw4wGwgl[mu t tLbl.JU111w2w11ct'11'1 oqCimpJwup' 11r2Gb11'1 pnCiw4Gb11t, 
ljwu 4bCiU1f1nCiwljwCi pw11aw4'1 l[11w u,briw4wJL[w6 uu,briGbpt,G ubritlmtlnLj: 'lnGb11li 
u,b11w2w11ctQ· pwgL[bLQ l.jwu tt,wl.jL[bLQ, 0G11hwui4.mu t. bpb 1111wu12 qqmu bu t,Oi-n11 
1Jtirlw1111mpJmG l.jwu 1111wGg 01.4u,t,4w4wO U1tl'1!Cibf1Q rinubriti I.. pwlj,pt, tlt,2L. 
hwJU1Gwpb11mu bG npL.t funrnG11nU1: LiJ'lllltiutt ljwnmgl[w6Q[!, 1.Jr4GwLtti 6fuGtiGbf1p 
Wr24WJnLJ}JWU UjWJUWUUbflnLU, QU'lnLUWl.j t 11nGb11t, pwguwG ctwuwGwlj 11f1WUQ 
wr2w2 h11bLm' wwgmgt,l U1w11w6mpJmCi wqwu,bLntl '12Gn11. Ltwu Ciuu,n11. 
m11.L.n11Gb11t, hwuw11: Ullu,nunpt,LQ 4whw4n(14.wo t hn11llwLL1wl.Jm tlflw 
u,b11wl.Jw1l[w6 gmgt,i uw11pb11~ l[whwuw4n4, Gwll_wqGwgwqpu,wljwG 
hwuwl.jwriqnl[, wGLj_u,wGqmpJwG 41in4p pw11ot,4Cib11ntl L. wuriwl.JwuiuwO t,Gb11gt,nG 
qnu,pGbpnl[: ,n11.uwL4w4m LJ.pw u,briw4wJL[w6 4.whwGw4[! tJ.wrnrrit,G 
u,b11bl.jwU1L[nLf}JnLG t U1WL'1U ni ut,wJG wl[u,nunpt,Lti bppL.bl.jnLf}JWU WflW(lnLf}JWG 
rlwut,G, WJL GwL. tlt, zwpQ U14JWLGbfl GwllwqGwgwqt,u,wl.jwG hwuwl.jwr,qpg, 
4nG11t,gpnubpt,, nw11t,nQG11mGt,i'1, hbnmu111wgnl)gp, hbnwfunut, w2fuwu,wCiQt, 
tlwut,G I.. wnG: UJ11 u,b11.b4wu,L[mf:)JmGQ 4w11nr111J 4w11n11. t u111wGwL hnriuwL4w4m 
Lj_whwGwljt,g' !ltU1J14bLntl CiwGw1.4wpht, hul.jnrJ.mpJnLGt,g: Pwgti WJ'1, hn11.uwuiwLtm 
L[pw 4w11bLti t u,b11w4wJbL p4wr,4l[w6 uwpQwlj_n(lmuCibr,p 1.jwr2wl[w11uwG 4WJ1QQ 
?bLw1111n11. 4wu,wr,llbt'1P qnpon11.mpJmuGb11ti wupnrw gwG4[!: Liwnwlj_wpmu[! 
tirw4w0wgl[mu t tlw11n1111'1 Guu,wu,b11t, pw11ot,4t, ub2 unGu,wdl[wo hwuw4w11qt,g: 
Ul[u,nunptiw l.jwhwl[nruJ.w6 t b114m' QCi1lmGn11-hw11n1111n11 L. uu11mGn11 hwpp 
WLbhwl[wQGb11nl[, n11nGp U1brJ.w4wJl[wo bG pbnCiwtug~l.J'1 WJ1U1WEPCi m Cib11E'1Ci 
UjWU1Cib2Gb11'1 uti2L.: UJriUJtiut, UlbT\W4WJnLUIJ pwgw11mu t '1flWUQ 2w1111tlbLm 
hwl[wGwl.jwCimpJmG[!, wuiwhnl[mu wu11wguwG U1bf\'1 pwl[w11w11 
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hbpubuit,ljwgnul(}, [11.).wqwqnl)Cit, t hwugCimu ubo wpwqmpJmCiCibnt, uiwlj 
wnw2wgnri wriumlj[!, t,G1lllbu Ciwu qqwlr, 1wlf\ml. '12bgGmu hbuit,nu,Cibpt,Ci 
L).Ciwu4.w6pCibp hwugCibLm hw4.wCiw4wCintpJmCio' LJ.11wbpp ljwuiw11bL'1u: 

unLJCi 0Ci4bpmpJwCi wLl.bLti mz 4wu,wpw6 u2w4m0Gb110 pw4.w4wG 
hbtnwBrP'1r bCi tiruma Gt.rut,g: Nissan CQ-X w4.uinunp'1LGbrmu, hpuGwt1wG 
zbzuio 11GbLnLJ. t4nLnqpw4wCi wCi4.uiwGqmpJwu Ll.rw, wJG pwnwgt,nribCi tug44.w6 t, 
t,Ci1Ujbu w4lllt,4. m UjwuM, WJGUjbU tL hwuiljwUjbu t4nLnqt,wljwG 
wCiL).u,wCiqmpJnLCiQ pwrc111wgCinri uwppw4.n11muGbpn4. u hwuw4wpqb11n4.: 
Opt,Gwlf "UCiuit,unCi" hwuwljwpqo uzuiwUjbu hbuiumu t L1.w11n1111l1 wwbrit, 
L).t,owljt,Ci: ,t.Gg nri LJ.wrinrl'l'1 wrntirr, pwgL).w6 LWJCimpJmGQ GljwuibLP LjlnppwCimu 
t, jlulj hnqCiw6nLpJWCi UjWU10Wlln4. QLnLfu[! uljumU t '12CibL ubppu, WUUj,2WUjOU 
upwGnul t clwJGwJt,G wq11wGzwGQ u Lntuwwq11wCizwGwit,G hwuwl.jwpqo: 

npUjbuqr, 4.w11n1111D Cinpr,g 1J?G'1, wuur,2wlllbu Guuiwuriwh t uri4.nul hwuimlj 
hnuiw4.bui uJmpbpn4. hwubu4.w6 pwriu 011: U4u,r,4. wG4.lllwCiqmpJwCi ur, zwpp 
hwuwljwpqbri GwtuwqqmzwgCintu bCi pwtumuo tunrnu11nu,t,, hbllljlnu,Cit.pr, u wn 
u,pwGuUJnpu,wJt,Ci ut,2ngGbpti hblll: Opt,Ciwt.i· r,Ci:ppwljwput,11 u,4NCib11Q op4.w amp 
dwub11t,G 4wrnri bu «Gl.jwu,bL» owGwL4wpht, LJ.pw qu,Ci4.nri hblllt,nu,Cit,G: ,buitiCi 
fl'1uiuw!J hwJbLm tl.rw uibriw4wiLJ.w6 hwu,ml.j CibpJ!t,u tumg(} uzuiwUjbu hbuiunul 
t wt1.u,nunp'1L'1 wn2umu 6wLl.wLtl.nri r,pw11w11llntpJmGCibpj,Ci u zwpdtJ.nri l.jwu 
ljwCiqGw6 opJblju,Cibpt, hwJU1CiwpbpuwCi 11buu;1mu 1111wCig uwur,G hWJUlumu t 
4.wpnp11W ur,wdwuwCiw4 hwzLl.bLnLI. WJl'l opJblju,Cibpt'I zwpduwG wpwqmpJmCio : 
Pwgr, WJl'l, hnri.uwlljwl.jm 4.pw pr,at,wljwCi tiriwCiwljnLJ. pu4.w6 t 4.wCit,1 GJmpr, 
6w6ljnLJp, np[! «uuit,UjnLU t» 2pr,G L).bpw6tl.bLm 4wp'1LCibpt,· f'lflWCintl. t,ul.j 
LWLJ.wgCibLnLI. uibuwGbLt,mpJntCi(} : U4u,r,4. w!J4.U1wCiqmpJwCi pwp<111wguwCi 
Cilljwtnwl.jntl. 2112wflwpc1r, u1wgmgt,1 gmgt,1CibpQ unCitnwd4.w6 bCi writnwpt,G 
hwJbL'1Cibpr, 4.11w, npo UlbuwCibL'1 t hbu,utig QCipwgnri wt1.u,nunp'1LCib11t, 
t1.wpn11flCib11t, hwuwp hbnm u,w11w6mpJmCiCibpt,g, wuqwu tut'llll lllpwCiuUjnpu,wJt,Ci 
hnupmu, hwpuwCi 2w11pntu zwpdLJ.nri wtl.tnmlnpt,Lr, tl.wpnpflCibpr, hwuw11: ,buit,G 
[!CipwgpnLJ. l.jwiwuwu,bri utnCibL'1u l.jwpnri t oquiwqnp6tl.bL hbuitiu pwlf\wpqbLl'l9 
ut,G1u unuibgnri opJbl.jUl[! (}Ci4w6 hbnwt1.n11mpJntCi(} hbuit,Ci WUjWl.jm LJ.rw 
wpuiwgnLnri Ll'IWlllWtnljbpuwG hwuwl.jwpqo: '-lb112wlllbu «l.jmJp» qnu,j,Cibptig 
(opt,Ciwlf pwl.jjlg) 11mpu qwlm dwuwCiwl.j L).wpnp11t,Ci 1.Jwrml\ t oqCibL w4.uinunp'1L'1 
wn2uti pwl.jlwriqbLti tl.riw U1bl\wt.iw1L).w6 LWJGwCiljJmG tugt,41:f 11tiulfltbJ'1 LJ.rw 
wpuiwgnLbtnLI. i.r,nringti wGuibuwCibtt, tnbl\wuwubpn: bpb, r, tl.bp2n, 1'1 hw2nrit1.mu 
tumuwl.jlbL L).pwrit,g, WUjW mriun11Cib11'1 41wupn 4wrinri bG lflf14bL uwCiljwljwCi 
Ciuu,wu,brimu, tiG1l1lbu Ciwu CiwL).wqCiwgwqt,uiwljwG hwuwljwpqmu uibl\W4WJL).w6 
4.bg wCitl.uiwGqmpJwG lf\1n4.r, pwpc1t,4Cib11n (wJl'l pL).mu· 1n11uo t.inriw1t,G): UJG 
t.in1L).mu t Bird View (pn1Gt, pnr,wr, pwpllmCiptig) u, hwuwpLJ.bLntl. ub4n 
wubuwwGun4.np Gn[lmJpGbpt,g uiwppbpmu t CQ-X-Q ut, 2wrp WJL Gwtuwq6bppg: 
,wuwl.jwpq[! f'l'1Ulf\LbJ'1 ti.PW wpuiwgntmu t n1 pb umJ.npwljwu ttbl.ju,pnCiwJt,G 
pwpu,bq[! , WJL u,briwupt, u,bupn pn1Cit, pnt,rnti pwpllpmGpt,g: UJu Ujwuil.jbro 
hwuwGuwCi t GpwCi, nr 4.wpnr11n dwuwCiwl.jt, U14.JWL UjWht,Ci ur, pwCit, U1WUUJW4 
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ubu,fl qbuiCit,g pwpllpwGmu t l)bUjp ti.hp u u,buCimu, pb j,Cip(} np nLl'll\nLPJLLIUP 
l41H.np t tl.wrr, w4.u,nunpt,w: Pwgr, WJI'\, Lmr2 tl.pwpCibpt, 111:il.llPmu 
CiwtJ.wqCiwgwqr,uiwljwCi hwuwljwpqt, ut,2ngn4. wL).u,nuwu, ljbpUjnL). Lt,pljmpJwCi 
W(llllwl.jwpq OwnwJmpJwCi OUjbpwuinpt,Ci bG hwrinp11t1.nul tl.pwpr, bGpwpljL).wO 
wtJ.umunptiL'1 l.jnnpflpGwuiubro u wGhpwdb2ui oqGmpJmCi gmJg UJWLnL hwuwp 
nrm2w4t, u,bl\bt.impJmCiubp 4.wpn1111ti u mf'lunpCibpt, uwut,G: UJullltiut, hwuwljwpq 
WMbCi Cib1111114.mu t fiwL4nCit,w1mu : fiwCiwuiwrhwJtiCi bflpl.&bljmpJwCi nu11hwCimp 
tSWUjnCiwljwCi hwuwljwpqr, qw11qwguwCin hwuwqnr6wljgmu t bpt.ipt, 
4w12wL).wpmpJnLCiQ, tiut.i gwCiljwgw6 u,wpuw2wrcrti1'1 ub2 tnbl\w4wJL).w6 t 
Ciwtl.wqCiwgwqt,u,wljwCi hwuwljwpqt, 11tiuLtiLl:iJ, npn u,LI.JUJL UjWht,Ci w12w2wgw6 
wt1.nlllunptitwJ'1Ci tugwumuCibpt,g tumuwlt,btm hwuwp Ljwpnri t gnLJg U1WL 
CiUjwu,wl.jwl.jbuit,Ci hwuCibLm wubCiwljwp!S 2p2wGgnri owGwUjwphn: UJ11 P"L"P 
Gw4.wqCiwgwqt,uiwljwG hwuwljwpqbpG wztuwtnmU bG wppwGJwljwJt,Ci LjLLilllP 
hWf'lnp11wljgmpJwG hwuwljwriqr, ut,2ngn4.: 

7.3. UwuGwL).nri lf\npclwpGCiwljwG l.jwquwljbpU!nLPJnLGGbpr, 11b11D 
2112w4w ut,2w4.wJpt, lllWZUlUjWGmpJwG u owGwUjwphwJj,G 

l:iripubljmpJwCi wCit1.uiwGqmpJwG pw11c1pwguwG qnp6mu 

U12w2w4.np lf\npclt, mumuGwut,riuwG GUjwU1wljn4. uuinpu zwpw1111LJ.w6 
~t,qt,ljwljwG wCiclwCig u u,11wGuUjn11uiw1t,Ci ut,2ngGb11'1 t4nLnqt,w4wG 
qn11onGpwgGt.11r,G tSwGwlllwrihwJt,G b11publjmp1wGn. r,G1UJbu Ciwu 
U1!1wGuL4n11u,w1t,Ci ur,2ngCib11t, lllW!1Pbriw4wG uuimqwu,buCibpt,Ci uwuGwljgbLm 
qt;11uwGj,wJmU qnp6nl\ hwuwljwpq[!: 

'Tlbu,mpJWCi UjWptnw4wCimpJnLCiCib11Ci t,r QWI\WJ!Wgt,Gbrit, 
lllWZtnlllwCimpJwCi qonq wu11wq11tl.w6 bCi qbriuwGt,w1ti ht,uGwljwCi oribupmu 
(UwhuwGwflpmpJmCi), n11uibl\ uwuuw4.npw1.1.1bu qpL).wO t' «Uwp114wCig 
wrdwGwUjwui4.mp1muo wCillbnCiutubLP t: l">ztuwGmpJmCiGbpt, Ujbu,wljwG 
orqwGGbpn lllWl1UlWL).np bG hwpqbt u lllWZUllllWGbL wJCi», «3m11wpwuvm11Ci 
'111wL).ntCip mur, WUjflbLm u odtnqw6 t :pr,qt,ljwljwG wGclbnGJltul:iLt,mpJLUUP»: 
UwhuwCiw11pmp1wG ub2 Gwtuwuibutl.w6 t Gwu 2112wt.iw ut,2wt1.wJr'1 npUjbu uw1111m 
l.ibGuwljwG hpupt, 1.4w2U1U1WCimp1wG wGhpwdb2umtpJmGo: 

SpwGuUjnpu,wit,G ut,2ngCibrti tSwuwlljwphw1t,G bf1publjmp1mGCi ppl:iGt,g 
Cibpl.jwJwgGmu t wCioCi11hwlll won!\ qu,wGqwqnpmpJwG Wf'lpJmp: Cm4wJw4wG 
hwpwpbflmpJmCiGbpr, u wpUlWflpmpJwCi ur,2ngGbpr, uwuGwqnp ublf\wl.jwCintPJWCi 
lllWJuwGCib11mu upzu, qnJmpJmu mCit, upgw4gmpJmG. npG wq11mu t Gwu 
OWUWUjWphwJj,Ci bppubljnLpJWCi u t4nlnqpw4w(j wGtl.tnwGqmpJWG tl.pw: 

Utl.tnnunpfiLCibpti u l'\PWCig IJ.IWU'll.jwGbLfiECibpf, w1111JmGwpbpmpJnLG[! 
wGoG11hwui qwpqwGmu t' Ji.ipwubLnLl. qnpOwpwp Ltintuw1111nnubpp, 
u,nwCiuL4n11uiwJj,G Ujwuit1.r,pwmmGb11t, u uwuGwL).np wGc1uwg Gnp UjWhwG2Gbpo: 
Uril'lJmGwpbflmpJwCi u qJnLI\WU1CitnbumpJwG qwpqwguwCi hbtn ubljmbri w6mll t 
Gwu j?Wf'lWj?WgpCibpt, Ul(lWGUUjnpUlWJj,G 2w11dmGwljmp1mGn: fiwGWUjWphWJtiG 
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b11pL.blfm1:11wCi pCiwqw4wnmu qnJm1:11mCi mCibgn11 t.tmwCiqwt.tn11m1:1JwCi utimmLlQ 
quL4bLm hwuwr UjblnnlpJmCi[! L41:itn.Q t umb11oti uwhuwCiwlfiw4n11 L4WJuwCiCib11. 
nrnCi.Q Ujblil.Q t L4Whll!wGt.lbG CiwGwll!wrhwitiG br1:1L.blfmp1wG uwuCiw4'1gCibr'1 . 
w4lilnubL.f,wlfwGw1.11brbr'1, wqmnunptiLw2t,GwrwrGbrti . 4wCiwnn11Gbpt, Ltwu 
Gbpum6nl'J.Gbrt, 4nl'J.utig : Qum npmu, tunup[! t.lbpwpbrnu.l t bppL.blfmpJwG 
uwuGw4tigGbrti t.lwrpwq6j,G, j,LI!L4bu CiwL wt.llilnunpj,Lubp'1 L4wmrwumuwGn L. 
2whwqnp6uwCiQ t.lbflwpbrnri opbCiu11J1wlfwCi Ltwrqw11rmp1mGCibpj,Ci : Oflll!l:iuqp 
L4bmnlpJmG[! Ltwmwrt, '111 UJW2lilUJWGnriw4wCi ,1>mG4gtiwGbp[! , ll!blilJ'.1 t 
b11w2J-uw4nrt, orbGu11rwl.jwCi wlfmbrmu QG'lQf14tlw6 lfwpqwrl("lmpJmCiGbrti 
l.f WlilWJlnLU[!: 

QbpuwGpwJmu t,pbG Llimlt,G wr11wrwgpbt t UJWpmw4wGmpJmGGbf1'1 
pw2tuuwG hwtlw4wrqo: fiwGwUJWJlhWJt,G brpL.bl.jmpJwG UJblilwlfwG or,qwGubru 
brw2tuwi.J.npnu.l bG , nr lilflwGulllnrlilwJt,u ut,2ngGbro L. ~j,qt,LtwlfwCi wCi~t,Cip 
tirwtlmu.Q mGbGwu uwuGwlfgbtm hwuwrwl.jwl.jwG CiwGwll!wrhwJt,Ci 
bJ1pL.b4mpJwG[} lltiwJCi qnponri l.jwrqwripmpJmGGbrti 1.4whwG2Gbpp 
hwllwL4wlilwutuwG: Um l.jwpqwrwnlJ~JmCiGbrD l.jbrwpbrmu bG. ort,Gw4· 
1.11rwGuL4nrmwJj,Ci ut,2ngCibJ1'1 j,Cig-41:iu qwCiqt.lw6wJ'1Ci. WJGUjbu tt 1JinJ10Gwl.jwCi 
WJllflW'lflnlPJWU l.jwquwl.jbJll.ljUWCi[}. lilf1WUUUjnJ1lllWJ'1Ci ut,pngubrti 
CiwGw1.4wphwJpG bppL.bl.jmpJwCi[} uwuuwl.jgbtm pmJLmt.lmpJWG[} L t.lwrn1111wl.jwG 
t,pwl.jmu.Qt, 2GnphuwG[}: L!wpqw1111mpJmGubpp U!WhwG2Gbpt, !l.lJWhL4wCibLm 
ribUJ.Qmu mrl.jwo pmJLmt.lmpJmCiQ 4wrn'1 t !bll.JWL hwuwrllbL Ltwu 11rw 
qnponrimpJmGCi' nLl'J.rtw4ti 11w11wrbgtlbt: 

numj,lfwGmpJwCi tuu11tirubr1J ptunu.l bG hwuwrwlfmp1wu wtlbL'1 nG11hwCimJ1 
2whbrt,g L. t,uwUlnwi.J.nrt.lmtl bG hwuwrwl.jwl.jwG l.jwpqt,G L. wGtllnwCiqmpJWG[} 
UUJWUt.lnri. hGwpw4np u1.4wnGwtti.QGbpt, l.jwGtumun4: fiwGwUJWflhWJt,G 
bppL.bl.jmpJwCi wul.lJwpbqmu WJ'l UUJWnGwtt,.QubrC! l{bpwpbpmu bG, ortiGw4 , 
WJUL4t,ut, l4WlnObtr qn116n11mpJmCiGbpj,, t,Gg4j,uj,Ci t wl.jmnunptilt1 4WflnLU[! 
hwppw6 l.jt,Ciwlfnul 4wu 6wCiwL4wrhwJtiG brpL.bl.jmpJwCi hwtlwr, l.jmwGqwt.lnr 
mrwliuL4nrmwJ'1G tl'12ngGbrti oqmwqnronu.lu : 6wGwUJwrhw1'1G bppLblfmpJWU[! 
uwuCiwlfgbLm pmJt1.11t.lmpJmCi umwCiwLmg wnw2 mrwGu1.4nrmwJt,Ci tlp2ngGbr,ti 
L.f,npOw.QGumpJmG[! , 11r,wCig mbtuGtilfwl.jwG ummqwmbuGbrli U!Wf1pbf1wpwf1 
wCiglfwgmtl[! , l.jwpnp11wLtwG tirwi.J.mCi.Qng qrltbtD Ltwll lnf1WUUUjnf1LnWJtiu 
ut,pngubpt, hbmwqnmmu1:f Ltwrqw11rmpJmGCibpj, uzwlfuwCi hwuwr 
hwuwuiwmwutuwG gmgmuCibrt, lll[lwuw11ruwt.lp , pwgwnw1.4bu hwGritiuwCinu.l bG 
CiwuwL4wphw1tiG brpL.blfm13JwCi ll!blllwljwG orqwCiGb11ti tuu11ti11Gbro : 
~wuw1.4wmwutuwG nrin2muGbflti LtwJwguwG hwuwp htiu.Q bG hwG11t,uwGmu 
uwuCiwqbU1Cibpt, 4n11ut,g Ltwmwpl.jwo L.f,npOw111.jmuubr'1 L. lfln110w.QGump1muGb11'1 
WflJ'lJnLU.QCibp[! : 

QbruwGt,w1mu orbGu11pmpJwup uwhuwGl.jwo t. nr hwuwrwLtwlfwG 
CiwGwl4WflhwJt,Ci b11pL.blfmpJWCi[! l.Jw11n11 bG uwuCiwl.jgbL ut,wiG wJCi wGOtiue. 
nl.j.Qbfl hw2nrimpJwup wt.twrnnbL bG hwuw1.4wmwutuwG 11wuoGpwgGbf1[!, 
J;?UCintpJmGGbr bG hwGOubL L. l4whuiwumu l:i[i CiwGWU!WflhWJt,G bppL.bltm1:11wG 
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llwuGw4pgGbr'1G t.lbnwpbr,n11 llw11t.ll:ign11mpJwu qnp6n11 unpubrin: UGl.Jwtu wJu 
pwGt,g, pl:i lnf1WUUUjOf1lilWJ'1G ut,2ngGbr>[! Ofllilbrt bG UjWlilf1UJUlfl4_bt 
(wrmwuwhuwGmu, pb l:i11411'1 ubriumu), qwCiqtJ.w6wJt,Ci, pb lflnpOGwl.jwu 
WfllnW'lf1nLPJWUp SU-Gb[l[} hwuwriwl.Jw4wG 6wCiWL4WflhWJt,G' l:ippL.bl.jmpJWU[! 
4w11n11 bG PnLJLWlnfl4bL ut,wJG WJCi Jlbll!J?nLU, bpb Wl4Wgmg4.w6 t 11rwug 
hwllwl4wmwutuwGmp1mCi(! ljwGnCiwl.Jwrqbrit, l4whwG2GbrtiG. uwuuwllnrwll!bu 
wpmwotJ.n11 qwqbrt, L. w11umLtt, wnmumJ.: UJ!1 LjwOnCiwltwriqbr,t, U!WhwOpGbrt, 
1.4whll!wOuwG ll!Wt.nwutuwuwln4.nLpJmuo wnw2t,u hbr,ptiu l.Jrmu bCi tlw11n1111wLtwG 
~nwi.J.mG.Q umwGwLm hw4wljGn1111ubfl[! (muuwG L. .QGGmpJmuGbrti hwuwp), 
wt.tmnunptJtw2t,GwrwpCibfl[} (qn116n11 LiwGnGw11pmpJmGubrt, l4whwG2Gl:irti 
hwuw6wJCi l.lJWt.nflwumti m11wCiull!nrmwJtiG il'12ng'1 L.f,nr,Owrl.Jnu.lGbpp hwuwr) L. 
wl.jumunp'1t!ib11t, ubL.f,wlfwGwmbrbr(! (U1btuGt,4wlfwCi uU1mqwU1buGbr,'1 
1.4w11pbpwpwp wGgljwguwCi hwuwri): 

Uwl.JwJu, bpb 011bCiu11tiro l4WhwG2mu t wt.tmnunpt,twzt,GwriwrOl:ipjlg , 
uiriuwulllnrimwit,u uti2ngGbf1'1 ublj,wljwCiwt.nbpbr,t,g ljwu tJ.wrnr11wl.Jwu ti11wtlmG11 
UIJlWUWtm hw4.w4Gnp11Gb11t,g , nr,l.ljl:iuqp U[lWU.Q l.jwmwribu hWUWU!WIJlWUtuwG 
hbU1wqnu,mpJmGGbr L. L.f,n110wrl.Jmllubr, WllJW ll!btnmpJmG[! l4wrmwl.jnr t hnq 
uiw!ibL, nrL4buqt, brltrmu ulilb116tlt, mbtuGtil.JwLtwG tlbr,whuljuwu 41:imbr,'1 
wCihrwctbzln gwCig L wL4whni.J.tlti 11rwug wGtuwtnwu qnr,omubmpJmCi[!: 

Uupnr12 b114ti11G uu11q114nri mbtuGt,ljwl.jwu t.lbflwhuljuwG ljbmb11'1 WJ'lllltiuti 
gwCigt, wnljwJmpJwG U!WJuwuCil:ipmtl l.ljbmwl.jw[i ti2tuwump1wu oriqwuCibfl[} 
Wf'l'lJmCiwi.J.1:im It'1Ci w2tuwmmu· 6wfuubLml !Wlflt,g wt.lbtt, pJm2bmwJt,G ut,2ngGbp : 
UJ11 hwGqwuwCiJ;?[! QbruwGt,wJmll ctwuwGwlft,G Gljwml.jbL t L qnron11 hwuwl.Jwnq(! 
lt)ntuwrt,Cit.lbL t UjbUlnLPJWU l.fnrtt.lrg U!WU1tJ.'1rwl.jwJ'1u l.fwmwnuwG hwuwl.jwr,qnt.l. 
nnu bCipw11rmu t G2i.J.w6 '.f)mGl.Jgt,wGbrit, ljwmw11mu l4bmmpJwCi l.Jn11ut,g 
G2wGwl.j4.w6 uwuCiwt.lnr ubLflwljwCiwOL mubgnri ljwqtlwl.Jbril.lJmpJmCiCibr'1 L. 
ilwuuwt.lnr wGOwGg Ltnriutig: 

S11wuu1.4nr,mwJt,Ci ut,2ngubr,t, qGGuwG L. LJinrowpGumpJwG, t,GtUjbu GwL. 
uiriwOull!nrmwJt,G ut,png t.twribLm gwCilfmpJmG mGbgnri uwr114wug 
OCi11mOwljmpJmuGl:irt, ulllmquwG hwuwr wJu hwuwljwrqG t,rbG Ltinl.jt,G 
w1111wrwgGmu r wUjwhntJ.bLntl hwuw1.4wmwutuwG orbGurirwl.jwG l.jwr,qwt.lnruwu 
l.jnGl.jrbm ll!WhwG2Gb11'1 ljwmwrmun: 

Urmwr,.r,wLtwu hqnrmpJmuGbr,'1 L. uwuuwt.tnr ljwquwlfbf1l4nLPJmuGbrt, 
OwtuwObnGmpJmCiGbr,t, oqmwqnriomu[} hwu11t,uwOmu bO UjbmmpJwG Ltn11ut,g 
L4W2Ulll!WCiwl.jwCi ~mOl.jgj'lwubrt, l.jwmwruwG brwztuli.Qt:!, wnwuOCiwL4bu hwztlti 
w11Gbtnt.l wqqwJt,u L. hwuwqqwJt,G CiwGwlllwrhwJt,G hw11nJ1'lwl.Jgmp1wG, 
UlflwCiull!nrlllwJt,Ci ut,2ngGbrt, L. t.fmrowrl.JuwG U1btuGt,l.Jw1t, wrwq qw11qwgmuo uti 
~n11ut,g L. hwuwrwl.Jw4wO 4JWU.QP pnLnr ntnrt.nGbrinu.l ll!bmwljwG pJmpl:iti 
Owu11wpbnui.twompJmuo· llJmu l.Jn11utig : 
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SnwGuL4nU1wJtiG ur2ngubJ1"1 ISwGwL4WJ1hWJtiu b(lpli.b4mpJmu[! 
L. t4nLnqtiw4wG-wG4UlwuqmpJwCi WL4whn4uw(i 4wnql! 

SnwGuL4n(llflWJtiG uti2ngGbflp 6wGwL4WflhWJpG bflpli.b4mpJwG(! uwuGw4gbLm, 
"1G!L4bu Ciwli. L4WJ1pbf1WPWfl lflbtuCir4w4wG UUlmqwUlbuubfl wGg4wgGbLnL hWUWfl 
u2w44w6 bG hwuwL4wUlwutuwO 4wnqwrl(lmpJmCiCibn: QbnuwGtiwJmu 11w 
ISwCiwL4W(lhwJrCi tnpL.b4mpJwCi w4mnunp/1LWJPU L'1nn<'.lwpCiCimpJWCi L. 
t4nlnqrw4wCi wCi4UlwCiqmpJWCi OflbCipubflu bu: 6wGwL4WflhwJpG bnpli.b4mpJwG 
uwui,G onblipG [!G11qn4mu t [!Ci11hwGmn 4wlinGUJ4wrq ~B~~ulll~flll'iwjliG 
uti2ngGbnti 4wnnn11GtrtiG uir4nri tinw4mCipGbrti. G1mpw4wG, ;fwr!i.u~wG ·. L. 
EflbwljwG L4WU1wutuwGwui4mp1wG uwupG: 

U4U1nunptiLWJ"1Ci i.i,nn<'.lwpGGmpJwu uwutiO onbuJ?(!, WJ'l pnlnrtiG qmqwhbn, 
(!UflqJl4mu t wG<'.ltiO (tiztuwGmpJwG onqwGGtrr 4nriurg ISwGW!4W6 
41nn<'.lwqbU1ubfl L. 41nn<'.lwrl.JnrtCibr) L. 4wquw4bflL4ntpJmGGbptiO (UlbfuGtil.JwljwG 
4bnwhu4uwCi 41:luibr) 4trwpbnnri 4wGnCiw4wnqn: UJ'l orbOJ?[! Gbrwnmu t n! pt 
utiwJCi 4nG4flbUl L4whwG2Citn. WJL Ciwli. uwhuwGw41w4nf'I htiuOw4wG L4WJuwGGtr. 
Ofl/1Gw4' 4wnmg4w6pti li. UjWUlflWUlflUWG 4wu tiztuwCimpJw(i OJlqwGGbflti 4nrtu/1g 
tSwGw!4w6 L'1nn<'.lwqbU1Cibrt, 4nriut,g wGg4wg4nri U1bfuCit,4w4wG L. t4nLnqtiw4wG 
41nn<'.lwr4nulCibflr pCiwqw4wnti uwurCi L4whwCi2Gbfl L. WJLG: liuwCiwuirl.4 4nG4rbu, 
L4WhwG2Cibf1 4Wflnrt b(i uwhuwG4bL 4Wfl!W4wCi 4wrqW'lflnLpJmCiGbrti l,. lll'iflb4uir4 
hrwhwCiqGbrr U1bupn4' hw24ti wnGbln'-1 41npc'.lwn4Ltnri U1btuGt,l.Jw1t, wpwq 
qwnqwgntu[!, /1G!L4bu Gwli. ti4[lnL4wJntU Wu(!GflhWUl wnw2w11tiunrt 
4wGnGw4wrqbflr GbflflWZGw4mu(!: liuwG 4w11Iw4w0 4wrqw1111mpJmGCibfl(! L. 
'll'iflb4uirLJ. h(lwhwGqub(l[! hGw(lw4nJ1 t WflWQn(lbu c'.lli.w4bJ1L4bL L. 4JWuJ?tJ 4n!bL 
tumuwL'1bLnLJ. ort,GwuU1brt6 PWfl'l qnr6[!Gpwg!itrt,g: 'lnwCip qnr6nrimpJwCi ub2 
rJCibLm hwuwr wGhrwctbzu, t utiwJG opbGpObrmu Ciwtuwu,bubL U1J1wCiuL4nflU1"1 
pCiwqw4wnWJ/1Ci GwtuwflWflnLPJntGObpti hwuWL4WUlWUfuwG Lrwqn(lntpJmCiCib(l : 
UJri LtiwqnnmpJmGutrt, ht,uw(i llnw 1SwCiwL4wflhw1tiG bppL.b4mpJwCi uwut,G 
OflOUJ?nLU u2w44w6 bu ISwGwL4WJ1hWJf,Ci Oflpli.b4mpJwG 4wquw4bJ1L4UWU L. 
bflpli.b4mpJwG[! uwuGw4gbLm tinw4mGE U14nJ"I 4wf1q(!: 

fiwGwL4WflhWJf,G bppli.b4nLPJWU[! uwuGw4gbLnt f)nLJLUl4nLf)JnLU[! 
wui.i,ni.i,mu t hbuili.Jwl hf,uGw4wG 'lJlnLJpCibn(!· uwuGw4gmpJntG[! 1SwGwL4wphwJfiG 
Oflpli.b4mpJwG[! (~rqti4w4wG wG<'.lwGg PnLJLWUlflOLnL hf,uGw4wG 4wGnGCibfl[!), 
w4U1nunpfiLGbrti 4WflnLU[! (4wrnr11w4wG rnw4mGJ?ubJ1"1 UUlnpwpwdwGmu[! [!Ul.ll 
SU-Gbrti 4wpqbpj1, 4wpnpflw4wG 44wJw4wG uuiwGwLm hwuwp 
hw4w4GnrflGbnt,g J?GGmpJmGGtrr (!U'lntGnul[!, 4WflnJlrJW4wCi 44wJw4wG U1Wl(!), 
1,mLJLU14mpJmG w4uinunptJLCitrrG (w4uinunptiLGbp/1 pmJLui4mpJwCi htiuGw4wG 
4wGnfiubfl(!). w4U1nunptiLGbp/1 L. 'l(lWGg ljgWUWJLb(lp f)nLJLU14nLf)JWU qnpo[!Gpwg(! 
(L4WflU1W4wGmpJmGGbn (!UUl PnLJLWU14nLpJwG, PnLJLWUl4nLPJnLG w4umunptiLCibn L. 
'lflWug PWrt4wgmgr! UWUOfl WflUlW'lflOLnL hWUWfl, w4uinunptiLfibpr l,. 'lflWGg 
wnwCi<'.l/10 uwubflti 4wGnGw4n(l hbu,wqnuintu[!), brwztutiP w4U1nuipwGuL4npu,j1 
hwuwn (hu4nrimpJwG brwztut,p L4WZU1L4wGmpJwG hwuwr uti2ngwnmuCibrti 
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bl'IW211Jrpr L4WZUlL4WunLf)JWCi pwgW4WJnLf)JWU '1bL4pmu) , w4u,nunptiLGbf1"1 I.. 
lWl'ldfitGbflti WflUlW'lflnLf)JWU(! li. 4wnmg4w6ptiG L{bflwpbflnrt 4WJ1QW'lflnLPJnLGGbfl 
(wnwG0/10 111buw4t, Ul(lWUUL4nJ1UlWJ/1Ci ur2ngGbp/1 nnw4tiO I.. ~mG4gt,wGbptiG 
~b,iwpbnnri 4nG4pbUl 111btuGti4w4wG L. t4nLnqtiw4wG L4whwG2Gbp), 
~w11qw11nmpJmCiGbp WJL U1PL4"1 UlflWUUUjO(lUlWJtiG ur2ngGtrr hwuwr 
(hbOwGtillGbp L. WJLCi), uimqwGpGbrtiG 4bpwpbrnri 4wrqw11rmpJmG!ibp: 

'TlbuimpJw!i 4nriu/1g ISwGW!L{W6 L. L"1WqnJ1WQ(l4W6 41npc'.lwqb1111ibpti 
qn,iOnLCibmpJntli(! 4wGnGwqn4mu t ~t,qt,4w4wG wG<'.lwlig L. 4wqllw4bflL4nL
itlnLCiCib,itiG 4bnwpbpnrt wl{u,nunpt,LWJj1(i 41nr<'.lwqbu,Gbpr uwuj1G opbGpnl{: 
l»~q~~w~wG wG<'.lwlig LJ.brwpbpnrJ. 4wpqw11rmpJmCiCibrr ht,uGw4wG pmlwG11w
~nLpJntG[! hwCiflt1UwGmo t '12tuwGmpJwG opqwGGbnt, 4nrJ.ut,g 6wGw!Ltwo L'1nr-
6wqbLnGbnt, qnp6m0bmpJntu(!, t,ztuwGmpJWCi orqwGGbrti 4nf'lurg ISwGw!hLnL 
hWllWl'I GwfuWllflJWLObflfi uuibrt6nul[!, tSwGW!UWG hwllwfl Gbr4wJwg4nri 'lfillmuti L. 
it,n(10wqb111Gbpf, lflnn<'.lwp4muCibpti qnpo[!lipwg(!, ISwuwiuwCi qnponrimpJnLG[! L. 
,WW 'lWflW(lbgmu[!, ISWUW!UWU uwut,Ci 4wp6f,p[! L. 'l(lW t.!t:inwgmU(!, Cinp 
ISwCiwiuwO zCinrhmu(!: 

l.iwquwljbflL4ntpJmCiGbp"1Ci 4bpwpb(lnrJ. 4WPQW'l(lnLf)JntGGbpti hj1uCiw4w0 
pnLtwGflw4mpJntli(! Gbpwnmu t" 111btuGti4w4wG 4brwhu41lwCi 4buibrr 
~wnmgl{w6p[! L. tuG11tirubfl(!, uibtuGti4w4wCi L{brwhu41lwli 4buibnr 
~wqllw4brL4mu[!, uibtuli/14w4wCi t.!brwhu4uwG 4buibrti hu4nrJ.mpJwCi 
~wquw4brUJmll[!: SbtuCifil.Jw4wCi 4bpwhu4uwG 4bU1bfl[! 4wrnfl bCi lliGbl U1brtw4wCi 
~zt,Jw(mLpJmCiubpf, 4nriurg hWUWL4WU1Wutuw(i hwCic'.lCiW(lW(lW4WCiubp mCibgnri 
ubLf,w~wCimpJwCi _ uwuGwLtnn <'.lL.ti 4wqllw4bpL4mpJmCiGbn[!: 

Sf1WUUL4nJ1U1WJtiCi ut,2ngCibpt, 111btuur~w4wG UUlntqwu,buubrti 
L4WJ1pbpw4wG 4wquwl.jbflL41lwG hwllw4wncm 

QbruwGtiwJmu qnJmpJmCi mGti mwnpbpnq:~JmG hwuwnw4w4wCi 
ISWCiWL4WJ1hWJ"1Ci bppli.b4nLPJWU(! u,pwliuL4npU1t, uwuCiw4gmpJwCi PnLJLU14mpti L. 
LnflWUuL4nJ1U1'1 wGhwu,w4wCi zwhwqnr6uwCi hwuwr u,4nri pmJLU14mp1wG ub2: 

Cwhwqnp6uwG PntJl1114nLPJntCi[! 11w tiztuwGmpJwG onqwGCibpti 4nriurg 
ISwCiW!4W6 (WU1buuiw4nr4w6 lflnr<'.lwqbu,Gbrr 4nrilltig W(l4w6 lflnr<'.lwJ?uUW4wCi 
bqrw4wgmpJwCi htiuwCi Llrw, nr U1pwCiu1.4nJ1U1WJtiG uti2ng(!, Cirw U1buw4o L. 
pwriw11nr! tlwubnC! hwuwL4wuiwutuwGmu bCi qnr6nrt 4wCinOw4wnqbrti 
Ujwhwu2Cibntiu), fiztuwCimpJwG tirw4wum onqwCiCibrti 4nriutig Lnf14w6 
pm]lU14mpJmGCi t U1f1WuuL4nflU1WJ"1Ci llti2ngCibpr zwhwqnn6uwG hwuwp: 

@nLJLWU14nLf)JnLU(! flW U1flWUUL4npU1WJ"1G tlr2ngGbpf, · zwhwqnnMwCi 
PnLJLU14nLf)JWU htiuwG 4pw nnnzw4r U1flWUUL40(lU1WjpG uti2ngCibpp hwuwr 
6w11w1n11w4wG u,wppbrli! CizwOCibrti hwCi<'.lCibLCi t uibriw4w0 tiztuwGmpJwG 
~11w4wum orqwGCibpp 4nriutig : 

Uu,wliflwpu,f, hwuwL4wmwutuwCi pwp<'.lr, wCi4uiwGqmpJmCi w1.4whn4btm 
hwtlwr Gwtuwuibu4mu t pmJLw111qmpJwCi qnnonrimpJwG 11w11wpbgmu, bpb 
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rn11wGuutnrmwJtiG tll't2ngl't ljwnmg4.w6gmtl ljwrnw11L1.w6 bG WJGutttutt lj,m.fintum
pJmGGbp, n11nGg l{mwGq.w4.n11 bCi bflpubljm~JwG uwuGw4f1gGbrl't u 2112w4w 
uti2wL1.wJrr hwuwn: 

l">Gtutbu gnl)g bG mwit,u pbpu tlw1111wrnwr wtl.umunpt,iGbnl't 
hbmwqnmmpJntGGbpQ, 6wGwL4wphwJtiG hw11n1111wl.JgmpJmGGbpmu 6wGwutwr-
hwtnpwGuutnnmwJttG 1.4wmwhwnGbnl't 8%-l't L4wtn6wn bG hwG11tiuwgbL 
wtl.tnntlnpt'tLGbnmu 1.jwU1wnL1.w6 wGpmnwrnr,bLl't lj,nlj,ntumpJmGubnQ 
(wnwGoGwuibu flOl'\bfll't, w4.mmlnpl'tLl't wntnwgttG tnbugtt u bnpubljmpJwG 
nr,wljGbnl't hbUl 4wl4Ll.w6 lj,nlj,nt,JmpJmGGbr,): ,w6wt,J ublj,w4wCiwUlbl'\[! it, 
1.Jwnn11.wumu q.Gwhwmb[ 11rwGg L[mwOqwLl.nnmpJwG wumttl'iwGn, hbmL.wpwfl 
itinnowq.btnt, bqnw4wgmpJmGQ WJUU1b'1 tlt,wGqwtlwJG wGhr,wdb2u, t: 

SnwuuUJnr,mwJt,G uti2ngGbnl't mbt,Jut,4w4wo i.tt,l'iwt.io pGmpwqnnrt 
gntgwGtt2Gb111't w11dbgGbfl[! (02wGwljnLpJmCiubno) 2whwqnnMwu QGpwggmu 
itwu,Gmu bG uw2ti. 6wGWUjW[lhWU11'\WUUL4n('IU1WJl'tG UjWLnWhwr,Gbr,ti L. WJL 
utWLn6wnGbpnl{: I"> hwJl.fl bl.Jnrt wGuw11gmpJmGGbp!l pt,l{G w6mu t, 1.Jwtu4.w6 
tnnwGuU1nntnwJt,G tlt,2ngGbrt, 6wnwJmpJwCi dwuljbtnCibpt,g (04. 7 .1 ), nnt,Ci 
qmqwhbn G2wGw4WLf1 11b11 bG tuwrtmtl OwL. Lnl'\WUUUl"(ll.flWJl'tG uti2ngGb11t, 
wnwGot,G pw11w1111tii tlwub11Q . n110 L4wpqnrm2 bpL.mtl t WJU l.jwtl wJG uwut, hbtn 
utWJuwGwqnpl{w6 wGuw11gmpJntGObpt, pw2tumutig (GI.J. 7.2): 

nrl.llbuqti GL{wqbgL{t, Gz4.w6 LllWU1i:iwnGbrl'tg 4wtutl.w6 4mwGqwtl.n11mpJwG 
wumtil'iwGQ, wGhnwdb2tn t l.jwtnwr,bL tnpwOuL4nr,mwJtiG tll't2ngGbr,t, L. ruiwCig 
ljgwuwJLbr,t, 4wGnGw4.np hbmwqntnntu: LiJu Gutwtnwl.Jti hwuwn qnr6nrt 
ljwGnGw4wnq.bnnul uwhuwGLl.mu bG hbtnwqntnuwG opJbl.Jmti itinnawn4uwG 
dwu4btnGbpt, u LJ.b11whuljuwG 4wquw4bnL4uwG uwut,G nnn2w4t, utwhwG2Gbn: QG11 
n11mu, wGhpwdbzm t Gnnt,g oG11q6bL. nr tnrwGuutnrtnwJttG tll't2ngtt 
ubLtiw4wGwmbpQ L4Wf1Lnwqnn t wutwhnllbL uwhuwGqw6 4wrqw11nmpJntGGbnt, 
L4whwG2utr,o: '1r,w hbtn ubl.Jtnbrt t4btnmpJmGQ WUlwhnqnul t ubttiw4wGwtnttnn20 
hbtnwqntntlwG L. mbt,JGl'tljwl.jwG qbnwhul.jwuwG ljbtnbr,t, wGhr,wdbzUl gwGgml.: 
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c=:::J- wGuwP1imp.1mliGl.ipml - - qqwI11 wliuwJ1pmpJmlifili1rn'-l 

ulj. 7 .1. ownwJmpJwG dwuljbtnGb11t,g 1.Jwtutl.w6 wGuwrempJmGlibfl 
ntGbgnrt witmnunpt,iGbnl't pwztumu(! 

w-pbpL. UWflr}WLnW('I wittnnunptiLGbr,. 
p-pbnGwtnwfl w4.rnnunpt,iGb11: 

S11wGuutnr11.nwJt,G ut,2ngGb11ti hbtnwqntnmu[!. l/1n11aw11ljmuo L. 
Lt,n11owgGGmpJmGn wG4wtu l/1nnawqbtnGb111't 4nrtul'tg wutwhnqmu bG tinwqt,6w4ti 
opJblitnl'tll qGwhwtnmun: UJu 111:iutgntu ublj,wl.jwGwtnbr,b111't, qnr,6wr,wr, 
l/1ntuw1111nrtGbr,t,. wqtnnabnGwpl.jmpJmGGbpt, ljwu wqtnn2tiGwr,wr,Gbr,l't, t'tG!utbu 
uwL. Gbnum6n11Gbr,l't 2whb110 n! utt 111:in !bu tuwrtmtl: nrnzl't!C! tll'twJG hwG11t,uwGmu 
t 2n2w4w tlt,2wL1.winti UIW2U1UIWGmpJWGQ t.. wGLl.tnwGqmpJwGQ qbr,wpbnnrt 
ljwr,q.w1111mpJmGGbnt, UjWhwG2Gbnt, UjWhUjwGtlwG tpWULn[!: 

'-lwnn1111wljwG t,11wi.J.mGgt, pmJLtnt!mpJmGn: Qb11uwGt,w1mtl qnr,6br,t, 
11nL1.w6gQ, 4wU1L1.w6 mumuGwnmpJwG, gGGmpJmGGbr,t, oG11mCitlwG t.. wCi6wCig 
l'iWUWL4WflhWJt,Ci brpL.bljmpJWGQ uwuuwljgbim jalnLJLUll{nLJ:}JWU hbl!l hbmL.JWLU t. 
t1.wrm1111wt.iwG tinwLJ.mGgt, hwqwljGnn11Gbnti mumuCiwnmpJmGQ, t,r,wl.jwuwgqmu t 
UlbtnwljwG l.jwu i.ttSwr,ni.tt, wl{tnnl)Uj('lngGbnmtl : f!GGmpJmGGbr,G ()Gl)mG4.mu bG 
[!Lil)mGbimpJwG 1.Jwpqt, hwuwowiff itiwqnnl{w6 Ltinnowqbtnubnti 1.Jn11tlt,g 
(wbt,JGt,ljwl.jwG l{bnwhul.jtlwCi l.jbwbrnul): '-lwnn1111w4wG Ll.4wiw4wGt, l!lWLQ 
ljwtnwpi.J.mu t UjbtnwljwCi l.jwnwL{wr,uwG tnbrtwl.Jwu tirwL{wum 
or,qwGGbnt, 4n11ut,g: 
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l.i4, 7 .2. 6wGWUjW(lhWIJ1flWUUll.\n(l1J1Wjt'JG 
4wnmgttwoewJpG wGUWflEnLPJnLGGbflt'J pwztunul[! 

w-pbpL. UW(l'lWlllWfl Wl{lflnllnpt'JLGbfl, 
p-pbnGwuiwfl wL[1.11nllnpt'JLCibr, (33, 34]: 
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UJI) 11bu.iemll u.ib1.11mpJnLG[! hwllwu.iw1.11wutuwG n11n2mll 
lnutuwU1WU1flWUU1bLm hwllwfl oq1.11wqn116mll t Lt'Jwqnpttwo Lt'inr,6wqbu,Gb11p: @b 
nppwGml t 4wriL.nf1 WJU hwGqwllwGeC!, bpL.mll t wJG pwG!)g, nfl q'H-mll wGgmu[! 
4liGui11nGwg4.w6 L4b1.11w4wG 4wnw4.w11LiwG L. ll.lLWCiw4.npuwG hwuw4w11qt'Jg 
zm4wJw4wG 1.11G1.11bump1wG[! tw4wG wq11bgmpJmG mGbgwll, ll,w11n1111Gbflp 
mumuGwnmpJwG qnp6[!Gpwgt'J ll,pw: bpb 1989p. Wl~-mu 4Wfl 650 wll,1.11n'll4flng 
5,5 hwqw11 mumgt'J1Gb11nll,, Wll.lW wJdu WJ'l 1.11w11w6emu hw2L[ll,mu t 4000 
1uL[1.11n11U1flng un1.11 11,5 hwqwr, mumgt'J1Gbpnll,: 'llb1.11w4wG hpuGwp4mp1mGGbr,G 
wll,1.11nl)l4f)ngfd!iflt'J , L. , nLUmgMib(l~ ,, hwL[wlJ'iUJpuwqpuwG dwuwGw4 CimJCiL4bU 
oq1.11ll,nul bG Lt'Jwqn11ll,w6 (Jln11acuqtfll'1Gb(lr 6WnwjmpJmGt'Jg : 

'llb1.11w4wG L. llwuGwll,np 1.11btuGr4w4wG L[b11whu4uwG 4b1.11b11r hwuw1.11bf'\ 
w2tuw1.11wGeG t'Jpw4wGwgll,mll t !iztuwGmpJWG 1.I1bf'\wl.jwG ppwL[wum opqwGGbflt'J 
4n11urg· 1.11btuGt'J4w4wG ll,b11whu4uwG 4b1.11bpp G4w1.11uwup 4wGnGwll,n11 
hu4n11mpJwG t'Jpw4wGwguwG 4w11qnll,, npt'J 11bU1emu 1.11b11p t mGbGmLi 
qt'J1.11bLt'IECibflt'J wztunLJct Lt'intuwGw4mu: 

SbtuGr4w4wG Llbflwhu4LiwG 4b1.11b11t'J hb1.11wqn1.11mpJmGGb11r L. 
Lt'inrioweGGmpJmGCibpt'J 2Gnr,hrL[ p hWJl.11 bG QWLPU CiwGwu.iwr,hw1.1111wGuL4np1.11w1rG 
l4WIJ1WhWf1Ubflr L. wGuwpempJmGGbpp wnw2wguwG ll,pCiw4wqpw4wG 
ht'Jlluwll,nr,ll,w6 oppGw1wlt'impJmGGb11: 

SpwCiuL4npuit'J ~bl)b(lWL GwtuwpwpmpJnLU[!, U1flWUUl4npuiwJpG 
4W(lQWl)(lnLpJmGGbp GwtuWU1WU11lWUU1bLt'JU, oq1.11wqn116mu t Lt'JWqnpL[w6 
Lt'inpawqbu,Gbflt'J qt'JuibL!iEGbp[! L. uibtuGt'J4w4wG ll,bpwhu4llwG 4buibflp 
4m1.11w4L[w6 Lt'inpo[!: 

UwuGwll,np ublt'iw4wGw1.11b(l[!, 4wqllw4bPUJnLPJmGGbp[! LnflWUUUJnp1.11p 
~bl)b(lWL Gwtuwpwpt'J hb1.11 hw1.11m4 hwG6Gwdn11nll,Gbpmu GwtuWU1WU1(1WU1.11mll bG 
hwllwL4w1.11wutuwG wnw2wp4mpJmGGbp: 

SbtuGp4w4wG ll,bpwhu4llwG 4b1.11bpp 4wnmgmll[!: qnp6nrt t'Jpwll,w4wG L. 
opbCiUl)flW4wCi 4wGnGw4wpqp LnW(lWOUWU[! qmq[!Gpwg wGh11wctb21.11 t u1.11b116bL 
1.11btuGr4w4wG Llb11whu4uwG hwUWL4WIJ1WUtuwG 4b1.11bp: 

~wGr np qri~-mu, hwCiwtu pwgw4WJnLU trG hWUWL4WIJ1WutuwG hnf'lWJpG 
1.11w11w6eGbp L. 21::iuebp, u4qpGw4wG 2112wGmll q1.11GL[mu ti,G ctwllwGw4wll.nfl 
LnL6muGb11: Uw4wJG wGqwll ll,bpnhr2JWL ctwllwGw4wll,np 4wnnLJgGbfl[! llr21.11 
mGbgbL bG wGhpwdb21.11 hwqbgll,w6mpJmG 4W(lQWl)flnLpJmCiGbflp l4WhwG2Cibflt'J 
hwuwL4w1.11wutuwG trn11aw114mllGbp 4w1.11w11bLm hwllwp: Lbp4wJmuu WJ'l 
dwllwGw4w4.n11 4wnnLJgGbp[! qGwLnll wllbL!i EP! bG oq1.11wqn116ll,mu, ru4 EKPA 
~t'JpllwG ht'JLiGwl.jwGmu 4n11uGn11n2L[mll t ctwllwGw4w4t'Jg uibtuGr4w4wG 
L[bf1whu4LiwG 4btnbflt'i 4nf'lll[! : 

nLGbgw6 WflU1Wl)flW4wG llw4bpbuGbflt'J oq1.11wqn11MwG L. 11bU1t'i UUJwnn11[! 
4n11uun11n2mu mGbgn11 ll,bpwhul.jllwG hwllw4wpqt'J uuib11MwG hwuw11 tun2n11 
wL[1.11n6bnGw114mpJmGCibpmu 4wquw4bflL4ll.bgpG uibtuGti4w4wG L[b11whu4n-
11mp1wG hbGw4bu,bp: UJUl4bU OflpGw4, EKPA :pppllwjp CiWflU1WflWQbU1Gbpp 
2wGeGb11ml u1.11b116ll,bgt'JG 9300-pg wll.bL!i WJ'lUJ!iur 4buibp, n11nGe 4wGnGwll,np 
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4bf1L1.1nLl. utnmqLJ.nul b(i ~'1f1LlWJ'1 lSwfltnwpwqbtnGbfl'1 4nrill'1g: UnwLJ.bLnLJ}Jm[i(i WJ(i 
t. nfl L1.1WtnlJ.'1flwtnmGbflQ Lj_utnwhmpJwLlp b(i Lj_bpwpbflLJ.mLl «liflbGg» 
obnGWfl4nLJ}JWG[!: LflWCi.Q WJCitnbrt 4wpnri b(i LJ.bpwg(ibL hwJtnGwpbflLJ.w6 
WCiUWfl.QnLJ}JnL[i(ibfl[! t.. GnLJG Ofl[! wLJ.tnnLlnptiw Gbfl4WJwg(ibL EKPA-ti 
lSwflLnWflwqbtni,G' 4£14Gw4i, LJ.bflwhu4Llw(i hwllwfl: 'l-flwGnLJ. pu4 
Ll.lWtnLJ.liflWLnm(ibfl[! 4fllSWtnmLl b(i LflWgmgi,~ 6wtuub[1[!: Lwtu4'1G WLJ.tnnll.lWf14bfl[!, 
oqtnwqn[l6bLnLJ. liflbGg WflLnW1lf1W4w(i hqnflnLJ}JnLGQ, GnLJCiL1.1bu 4WflnrtwGmLl b(i 
LflWgmgi,~ oqmtnGbfl utnwGwL: 

SbtuG'14w4w(i LJ.bflwhu4nrimpJLO(i WJllL1.1'1uti 4btnbf1'1 4Wllf1WJ'1G 
WL1.1whn4Llw(i hwllwfl oqtnwqnf16LJ.mll t Q'l-,-'1 wLj_tnnLlnptiLWJ!iG pGwqwLj_wni, 
lSWfll./1Wf1WqbtnGbfl'1 qqwLti 4WflnrtnLJ}JnLCi[! (wLJ.tnnLlnptiLWJp(i Lnf1WCiUL1.1nfltn'1 
6wnwJmpJmGGbfl'1, wLj_tnnGn[lnqLlwG ctnrinLJ.£111w4w(i obnGw[14mpJmGGbfl'1, 
pwGw4i,, nutnp4wGmpJwG): Lbfl4WJmLlu, Gnfl ~bllbflwtntiLJ. LnWf1W6.QGbflmLl 
w2tuwtnmll b(i 2000-pg wLJ.bL'1 LlwuGwqbtnGbfl, n[lnGgpg 1400-Q 
6Wf1U1Wf1Wqbtn(ibfl b(i: 

Q'l-,-'1 LnWflW6.QmLl LJ.bflwhu4Llw(i hwllw4wf1q'1 utnbrtMwG ctwLlwGw4 
oqtnwqnf16lJ.bL b(i tLb4tnf1nGwitiG hw2LJ.'1~ Llb.QbGwGbfl: SbtuG'14w4w(i LJ.bflwhu4Llw(i 
PnLnfl 4btnbf1Q Ll2tnw4w(i 4WLl.l'1 Ll'12ngGbfl m[ib(i CtnmtnqWflllnLLl tnbriw4wJLJ.w6 
EKPA ~'1flLlWJ'1 4bGtnf1nGw4w(i 4wnwLJ.wf1Llw(i tun2nf1 hw2LJ.'1~ Llb.QbCiwJti hbtn: 
U[lwGnLJ. tL wLJ.wfltnLJ.mLl t WflllJmGwLJ.btn tnbrtb4wtnLJ.w4w(i L. 4wqllw4bf1L1.1W4w(i 
hwllw4wf1q'1 utnbrt6mLlQ, nf1Q gwG4wgw6 ctwLlwGw4 4Wflnrt t oqtnwqnf16LJ.bL 
w2tuwtnw4pgGbfl'1 4nrill'1g: UJu hwLlw4w[lqG QG11q£14mll t L/lnf10W£14mLlGbfl'1 pnLnfl 
pGwqwLj_wnGbflQ, 4Wllflbfl'1 4wnwLJ.wf1mLlQ, wGUWfl.QnLJ}JmGGbfl!i 
Ll.'16w4wq[1mpJmGQ, '1G~L1.1bu Gwt.. w2tuwtnw4pgGbf1'1G tnflLJ.nri tnbrib4wtnLJ.mpJmGQ 
OflbGu11f1w4wG L. 4wGnGw11£1w4w(i (4WflqWllflnLJ}Jm[i(ibfl) L/lnL/lntumpJmGGbfl!i 4wll 
n£1n2w4i, tn'1L1.1'1 wLj_tnnLlnptiLGbflli Llntn wGUWfl.QnLpJmGGbfl!i .12wGw4i, Llb6wgl.lw(i 
Llwui,G: 
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Urt]muw4 7.1 
ULJ.tnntnf1wGuL1.1nfltnWJ'1G Ll'12ngGbf1'1G L. ~'1q'14w4wG wGowGg 

hwuw[lw4w4w(i 6wGWL1.1WflhWJ'1G bflpl..b4mpJWCiQ LlwuGw4gbLm J}nLJLtnLJ.mpJmGQ 
zGnflhnri L/lnflowqbtnGbfl!i L. L1.1btnw4w(i m LlwuGwLJ.nfl 4wqLlw4bflll.lnLJ}JmGGbf1'1 
tuG11'1f1GbflG m '1f1wLJ.mG.12GbflQ. 

Cwhwqnf16Llw(i 4WflnflllP Sbrtbflmll 
LJ.4wJw4w(i ~wGqLJ.w6wJtiG 

UlWLnflWUtnlJ.nrt Llb2 qtnGLJ.nrt 
UUlWCiWLnL WflUlWllfllJ.nrt 

4wll Gbf1Llm6LJ.nri wLj_U1nLlnp'1LGbfl'1 
hwLJ.w4Gnf111 wLj_U1nLlnp'1LCibf1'1 l.. 

WLjrnnLlnptiLGbflli l.. L1.1Wflpbflw4w(i 
wGowGgpg llflWGg Llwubflli 

llflWGg Llwubflli qGGmLl 
.12GGmpJmGGbfl'1 L/lnflOW.QGGmp J m(i 

L/lnflOW.QGGmpJm(i (Ll.bflwhu4mll) 
nGnmGmLl 

t>ituwGma1wG oaw(i(ibnh hnwLlwuma1mGGbnn 

S[1WCiUL1.1nf1U1p 4Wflnf111w4w(i 
ULJ.U1nLlnp'1LWJp(i 

Sbriw4w(i 
q6nLJ. U1bf"lw4w(i LJ.4wJw4wGGbfl 

LnflWCiULl.lnflUlp 
'12tuwGmpJwG 

tiztuwGmpJwG tnLJ.nri tnbriw4w(i 
~bllbflWL OflqWG[! 

O[lqw(i[ibfl[! 
pWflOflwqnLJG L1.1bU1w4w(i 

(Lj_Wfl~W4wql.l) 
onawGGbnn hhLlGwnl.JGbnn 

QG11hwGmfl @nLJLU14nLJ}JnLCi b(i '-lbflwhu4mll b(i 4Wflnf111Gbf1'1G 
J}nLJLUlLJ.mpJmG t UlWLPLI bqw4'1 tiztuwGmpJmG- UlWLPU t 

UlWLPU UlflWGULl.l, Gbflli 4nri Illig LJ.4wJw4wGGbfl L. 
wLj_U1nU1f1WGUL1.1nf1- Ll'12ngGbf1'1 6w(iw~Lj_w6 q[l4mll llflWGpg 
UlWJp[i Ll'12ngGbfl'1 2whwqnf16Llw(i L. L/lnf1owqbU1Gbf1'1G wGhflwdbzUl 

U1'1L1.1bf1'1 l.. ABE, bqw4'1 L. U1btuG'14w4w(i h'1Ll.12'1 
EC, E3K pn L J L w U1 Ll. n L p J n LG LJ.bflwhu4Llw(i wn4wJmpJw(i 

PWf"lWllflP~ llflWGg PWf"lWllflP~ LjbUlbfl(! I., 4Wflnrt 11bL1.1.QmLl: 
Llwubflli Llwubfl!i hwllwfl: bG qf14bL 

2whwqn[16Llw(i '-l4wJwl.jw(i t L/lnf10WqbU1Gbf1'1 
Llwui,G: UlWLPU 4wll 

QG11hwGmfl J}nLJLWU14nLJ}JWG t.. U1btuG'14wl.jw(i 
J}nLJLWU14nLJ}JnLG 6wnwJnriw4w(i LJ.bflwhu4Llw(i 
ABE, EC, E3K hwLlw[lwG'12Gbf1'1 LjbUlp 

PWf"lWllflP~ Llwui,G L. q[ll.jmll hbrt!iGwl.jwLJ.nflm-
Llwubflli wGhflwdbzUl J}JnLCi[! 

U1buw4Gbfl'1 h'1Ll.12'1 hwflgw4wG'1 U1w4 
'1f1wqn[l6LlwG L. wnl.jwJnLJ}JWG 11Gnrt h'1Ll.12'1 
q[ll.jnLLl t h'1Ll.12'1 11bL1.1.QnLLl: wnl.jWJnLJ}JWG 
wnl.jwJmpJw(i 11bL1.1.QnLLl: 

nb11mmll: 
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