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m^foba"^p" ilkd"^p"qeb"jlarib"^ka"mobpprob"^kdib"j^q`e."

Qolar`qp"tfqe"afÂbobkq"j^qbof^ip,"qllqe"tfaqep,"lo"jbqe-

lap"lc"`rqqfkd"qeb"qbbqe"`^k"_b"j^qba.

¹""Xebk"rpfkd"^"mfkflk"tfqe"^k"fkqbok^i"db^o"tfqe"^"pj^ii"

afccbobk`b"fk"qeb"krj_bop"lc"qbbqe,"qebob"^ob"mlppf_fif-

qfbp"lc" fkslirqb" fkqbocbobk`b,"qol`elfa"fkqbocbobk`b"^ka"

qofjjfkd"fkqbocbobk`b."Tbb"qeb"fkqbok^i"db^o"fkqbocbobk`b"

mloqflk"lc"qeb"qb`ekf`^i"pb`qflk"ql"^slfa"mol_ibjp"fk"^p-

pbj_ifkd"qebpb"fqbjp."(Q^db"182)

Q_f_]ncih"Fchnm

0-"A[oncih"ch"Q_f_]ncha"nb_"K[ncha"E_[lm

Ueb"db^o"pqobkdqe"s^irbp"peltk"fk"qeb"molar`q"m^dbp"tbob"

`ljmrqba"_v"^pprjfkd"^"`boq^fk"^mmif`^qflk"bksfolkjbkq."

Uebobclob,"qebv"pelria"_b"rpba"^p"obcbobk`b"lkiv."Xb"ob`lj-

jbka"qe^q"b^`e"rpbo"`ljmrqbp"qebfo"ltk"s^irbp"_v"^mmivfkd"

qeb"^`qr^i"rp^db"`lkafqflkp."Bipl,"TVTG"G-il`"er_"pmro"db^op,"

ETG"G-il`"er_"pmro"db^op"^ka"s^oflrp"G"pbofbp"qe^q"rpb"qeb"

cof`qflk"`lrmifkd"jbqela"ql"c^pqbk"qeb"db^o"pe^cq"kbba"^aaf-

qflk^i"`lkpfabo^qflk"clo"pq^oqfkd"qlonrb.
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pmlq"lk"qeb"_lob"^ka"qeb"orklrq"lc"qeb"pfab"proc^`b.

º"""Jc"obtlohfkd"rpfkd"p`olii"`er`hp,"tb"ob`ljjbka"qeb"rpb"lc"

kbt"lo"ob_loba" g^tp"clo" fjmolsba"mob`fpflk."Qib^pb"bubo-

`fpb"`^rqflk"klq"ql"`orpe"qeb"qbbqe"_v"^mmivfkd"qll"jr`e"

mobpprob."Bkv"p`^oofkd"tfii"`^rpb"klfpb"arofkd"lmbo^qflk.

»"""Ueb"j^ufjrj"_lob"pfwb" fp"af`q^qba"_v"qeb"obnrfobjbkq"

qe^q"qeb"pqobkdqe"lc"qeb"er_"fp"ql"_b"efdebo"qe^k"qe^q"lc"

qeb"db^o"qbbqe."Ueb"j^ufjrj"_lob"pfwb"pelria"_b"60%"

ql"70%"lc"qeb"er_"af^jbqbo" (lo"qllqe"ollq"af^jbqbo),"

^ka"50%"ql"60%"clo"hbvt^v"^mmifba"jlaf}`^qflkp.

¼"""Jk"loabo"ql"^slfa"pqobpp"`lk`bkqo^qflk,"olrka"qeb"hbvt^v"

`lokbop.

1-"A[oncihm"ih"N_l`ilgcha"Q_]ih^[ls"Mj_l[ncihm

Jk"loabo"ql"rpb"LIL"pql`h"db^op"p^cbiv,"`^obcriiv"ob^a"qeb"Bmmif`^qflk"Ifkqp"_bclob"mol`bbafkd.

Jc"qebob"^ob"nrbpqflkp"lo"vlr"obnrfob"`i^of}`^qflkp,"mib^pb"`lkq^`q"lro"qb`ekf`^i"abm^oqjbkq"lo"vlro"kb^obpq"afpqof_rqlo.
È"UFM;"81-48-254-1744""""GBY;"81-48-254-1765""""F-j^fi;"fkclAhehdb^op.kbq

Gh^o]ncih"F[l^_hcha

Jc"vlr"^mmiv"fkar`qflk"e^oabkfkd"ql"qeb"db^o"qbbqe"lc"

T45D"molar`qp,"vlr"kbba"ql"abpfdk^qb"qeb"e^oakbpp"

^ka"tebob"ql"^mmiv"qeb"eb^q"qob^qjbkq."Cbilt"fp"^k"

bu^jmib"lc"`ljjlk"pmb`f}`^qflkp"^ka"LILzp"pmb`f}-

`^qflkp"clo"e^oabkfkd;

§"Dljjlk"Tmb`f}`^qflkp"clo"Ib^q"Uob^qjbkq

I^oabkfkd"il`^qflk;""Hb^o" qllqe"proc^`b"lo" qllqe"

proc^`b"^ka"qllqe"ollq

I^oakbpp;""Xfqefk"qeb"o^kdb"lc"45"ql"60"ISD"^ka"

10"ISD"tfaqe"

" (Fu^jmib;"48"ql"58"ISD)

§"LILzp"Tmb`f}`^qflkp"clo"Ib^q"Uob^qjbkq

I^oabkba"il`^qflk;""Ullqe"proc^`b,"lo"Ullqe"pro-

c^`b"^ka"Ullqe"ollq

I^oakbpp;"50"ql"60"ISD

�"I^oakbpp"^ka"Ebmqe"lc"Hb^o-qbbqe"Jkar`qflk"I^oabkfkd

Ueb"e^oabkfkd"jbqela"^ka"qeb"pq^qb"lc"qeb"e^oa-

bkba" qbbqe"^ob^"s^ov"abmbkafkd"lk"qeb"pfwb"lc"

db^op.

Tfk`b"afccbobkq"e^oabkfkd" qob^qjbkq" fp"^mmifba"

fk"^``loa^k`b"tfqe" qeb"jlarib"^ka"krj_bo"lc"

qbbqe,"qeb"e^oakbpp"ibsbi"vlr"abpfdk^qb"fp"obcbooba"

ql"^p"qeb"e^oakbpp"lc"qeb"obcbobk`b"af^jbqbo."Glo"

pljb"lc"lro"molar`qp,"qeb"e^oakbpp"^q"qllqe"qfm"/"

ollq"j^v"klq"_b"bnr^i"ql"qeb"e^oakbpp"vlr"abpfd-

k^qba.

Bp"ql"qeb"bÂb`qfsb"`^pb"abmqe"clo"T45D,"fq"fp"pmb`-

fcfba"_v"KJT,"^p"#Ueb"afpq^k`b"colj"qeb"proc^`b"lc"

qeb"`^pb"ql"qeb"^ob^"tfqe"e^oakbpp"IW450.#"Ueb"

`^pb"abmqe"afÂbop"colj"^ob^"ql"^ob^"lc"^"qllqe.

½""Ul"^slfa"mol_ibjp"lc" obar`ba"db^o"mob`fpflk"^ka"

lqebo"j^krc^`qrofkd"afccf`riqfbp,"al"klq"^qqbjmq"ql"

j^`efkb"qeb"db^op"ql"obar`b"c^`b"tfaqep.

¾""Xebk"fkar`qflk-e^oabkfkd"T45D"molar`qp,"qeboj^i"

pqobpp"`o^`hp"j^v"^mmb^o."Bipl,"klqb"qe^q"qeb"mob`f-

pflk"do^ab"lc"qeb"molar`q"ab`ifkbp"_v"1"lo"2"do^abp,"

^p"abcloj^qflk"lk"j^qbof^i"j^v"l``ro." Jc"vlr"obnrfob"

qlibo^k`b"clo"_lob"lo"lqebo"m^oqp,"j^`efkfkd"fp"kb`bp-

p^ov"^cqbo"eb^q"qob^qjbkq.

M^qeb"Pmbo^qflkp

U^mmfkd"&"Lbvt^v"Tilqqfkd

0-"A[oncihm"ih"F[h^fcha

¸"""LIL" molar`qp"^ob"m^`h^dba"lkb"_v" lkb" ql" mobsbkq"

p`o^q`ebp"^ka"abkqp,"_rq" fc"vlr"}ka"fpprbp"pr`e"^p"orpq,"

p`o^q`ebp,"lo"abkqp"tebk"qeb"molar`q"fp"objlsba"colj"

qeb"_lu"^cqbo"mro`e^pb,"mib^pb"`lkq^`q"qeb"prmmifbo.

¹""Ebmbkafkd"lk"qeb"e^kaifkd"jbqela,"qeb"molar`q"j^v"_b-

`ljb"abclojba"lo"a^j^dba."Sbpfk"db^op"^ka"ofkd"db^op"

abcloj"m^oqf`ri^oiv"b^pfiv,"pl"mib^pb"e^kaib"tfqe"`^ob.

@>@!GMLOTPLKR!?TNUWSKYPUT

pbq"p`obtp,"lo"^mmivfkd"~^qp"ql"qeb"pe^cq,"fk"`^pb"lc"c^p-

qbkfkd"lkiv"tfqe"pbq"p`obtp.

Uebob"^ob"^ipl"jbqelap"lc"pb`rob"pbqqfkdp"rpfkd"^"Nb-

`e^-Ml`h,"^"QPTJ-MPDL,"lo"^"Tm^kkofkd,"tef`e"^ob"m^oqp"

clo"bkd^dfkd"qeb"elib"^ka"qeb"^ufp.

»"""Wbofcv"qe^q"qeb"qtl"pe^cqp"^ob"m^o^iibi."Jk`loob`q"^ppbj_iv"

tfii"ib^a"ql"rkbsbk"qbbqe"`lkq^`q"tef`e"tfii"`^rpb"klfpb"

^ka"tb^o." (Deb`h"qeb"^ppbj_iv"_v"m^fkqfkd"^"qefk" i^vbo"

lc"oba"ib^a"mofjbo"lo"qeb"ifhb"lk"qeb"db^o"qbbqe,"jbpefkd"

qebj"qldbqebo"^ka"olq^qfkd"qebj.)

Qllo"qllqe"`lkq^`q"^ka"mfqqfkd

Hb^o"lfi"(bnrfs^ibkq"ql"KJT"db^o"

lfi"`^qbdlov"2"Ol."3)"

Ueb"abpfdk"`lkafqflkp"tbob"il^a"

qlonrb"^q"278" omj,"42.5"hd/j""

(12"hX),"1.5"qfjbp"qeb"^iilt^_ib"

_bkafkd"pqobkdqe,"^ka"3"qfjbp"

qeb"^iilt^_ib"proc^`b"aro^_fifqv"

qlonrb."

Ueb"mfqqfkd"l``rooba" lk" qeb"

mllo"qllqe"`lkq^`q"^ob^"^cqbo"60"

elrop"lc"`lkqfkrlrp"lmbo^qflk.

©""Ubpq"bu^jmib;"B_o^pflk"l``rooba"lk"TTH3-30"arb"ql"
mllo"badb"`lkq^`q"(lkiv"30%"tfqe"molmbo"`lkq^`q).

¹""Ueb" q^_ib"_bilt"fkaf`^qbp" qeb"qlibo^k`b"lk" qeb" qlq^i"

ibkdqe"lc"LIL"pql`h"pmro"db^op."Qib^pb"obcbo"ql"qefp"a^q^"

tebk"abpfdkfkd"db^o"_lubp"lo"lqebo"`ljmlkbkqp.

º"""Tmro"db^op"molar`b"kl"qeorpq"clo`bp<"eltbsbo,"_b"prob"

ql"c^pqbk"qebj"}ojiv"tfqe"pqbmmba"pe^cqp,"lo"`lii^op,"ql"

mobsbkq"pefcqfkd"qlt^oa"qeb"pe^cq.

Lbvt^vp"^ob"dbkbo^iiv"rpba"fk"c^pqbkfkd"db^op"ql"^"pe^cq,"

^ka"qebv"pelria"_b"pb`roba"_v"^mmivfkd"aofiiba"elibp"clo"

¸"""LIL"pql`h" pmro"db^op"^ob"abpfdkba"ql"dfsb"qeb"molmbo"

_^`hi^pe"tebk"^ppbj_iba"rpfkd"qeb"`bkqbo"afpq^k`b"dfs-

bk"_v" qeb"clojri^"_bilt"(`bkqbo"afpq^k`b"qlibo^k`b"lc"

I7"�"I8)."Glo"qeb"_^`hi^pe"lc"b^`e"molar`q,"mib^pb"obcbo"

ql"qeb"afjbkpflk"q^_ib.

C^`hi^pe"j^v"_b"^agrpqba"_v"`e^kdfkd"qeb"`bkqbo"afp-

q^k`b"lc"j^qfkd"db^op."Glo"jlob"fkcloj^qflk,"mib^pb"`lk-

priq"qeb"qb`ekf`^i"pb`qflk"lk"db^o"_^`hi^pe"(m^db"56)" fk"

lro"pbm^o^qb"qb`ekf`^i"obcbobk`b"_llh.

Xebob

c! ;"Dbkqbo"afpq^k`b

o! ;"Nlarib

\2! ;"Ol."lc"qbbqe"lc"mfkflk

\3! ;"Ol."lc"qbbqe"lc"db^o

c>o(\2,\3)/3

3-"A[oncihm"ih"Qn[lncha

2-"Nichnm"i`"A[oncih"^olcha"?mm_g\fs

©"Ulq^i"Mbkdqe"Ulibo^k`b"clo"Tmro"^ka"Ibif`^i"Hb^op

¸""Deb`h"qeb"cliiltfkd"fqbjp"_bclob"pq^oqfkd.

" �"Bob"qeb"db^op"fkpq^iiba"pb`robiv@

" �"Jp"qebob"rkbsbk"qllqe"`lkq^`q@

" �"Jp"qebob"^abnr^qb"_^`hi^pe@

Cb"prob"ql"^slfa"wbol-_^`hi^pe.

" �"I^p"molmbo"ir_of`^qflk"_bbk"prmmifba@

¹""Jc"db^op"^ob"bumlpba,"_b"prob"ql"^qq^`e"^"p^cbqv"`lsbo"ql"

bkprob"p^cbqv."Bipl,"_b"`^obcri"klq"ql"qlr`e"olq^qfkd"db^op.

º"""Hb^op"`^k"_b"ir_of`^qba"tfqe"qeb"#dob^pb"ir_of`^qflk"jbqe-

la#,"#pmi^pe"ir_of`^qflk"jbqela"(lfi"_^qe"jbqela)#,"lo"#clo`ba"

ir_of`^qflk"jbqela"(`fo`ri^qflk"ir_of`^qflk"jbqela)#.

" Glo"fkfqf^i"lmbo^qflk,"qeb"ir_of`^kq"j^v"abqboflo^qb"j^oh-

baiv,"pl"`eb`h"qeb"`lkafqflk"lc"qeb"ir_of`^kq"^cqbo"pq^oqfkd.

" Glo"jlob"qb`ekf`^i"fkcloj^qflk,"mib^pb"pbb"qeb"pb`qflk"#Hb^o"

Mr_of`^qflk#"(Q^db"112)"lc"lro"qb`ekf`^i"obcbobk`b"_llh.

»"""Jc" qebob" fp"^kv"^_kloj^ifqv"pr`e"^p"klfpb"lo"sf_o^qflk"

arofkd"pq^oqrm,"`eb`h"qeb"db^op"^ka"^ppbj_iv"`lkafqflk.

" #Ifde"db^o"^``ro^`v#,"#pjllqe"db^o"qbbqe"proc^`b#"^ka"

#`loob`q"qllqe"`lkq^`q#"^ob"pljb"lc"qeb"jb^probp"^d^fkpq"

db^o"klfpb."Glo"jlob"qb`ekf`^i" fkcloj^qflk,"mib^pb"pbb"

qeb"pb`qflk" #Hb^o"Olfpb"^ka"Dlrkqbojb^probp#" (Q^db"

119)"lc"lro"qb`ekf`^i"obcbobk`b"_llh.

FCF#Yedi_Z[hi#iW\[jo#W#fh_eh_jo#_d#j^[#ki[#e\#ekh#fheZkYji.

R^[d#^WdZb_d],#WZZ_d]#i[YedZWho#ef[hWj_edi,#Wii[cXb_d],#WdZ#ef[hWj_d]#FCF#fheZkYji,#fb[Wi[#X[#WmWh[#e\#j^[#\ebbem_d]#_iik[i#_d#ehZ[h#

je#fh[l[dj#WYY_Z[dji.

U[lhcha9"Nl_][oncihm"`il"jl_p_hncha"jbsmc][f"[h^"jlij_lns"^[g[a_

A[oncih"A[oncihm"ch"Nl_p_hncha"?]]c^_hnm

1."" Xebk"rpfkd"LIL"molar`qp,"cliilt"obibs^kq"p^cbqv"obdri^qflkp"(P``rm^qflk^i"T^cbqv"^ka"Ib^iqe"Sbdri^qflkp,"bq`.).
2."" Q^v"^qqbkqflk"ql"qeb"cliiltfkd"fqbjp"tebk"fkpq^iifkd,"objlsfkd,"lo"mboclojfkd"j^fkqbk^k`b"^ka"fkpmb`qflk"lc"qeb"molar`q.
" ¸""Urok"lÂ"qeb"mltbo"ptfq`e.
" ¹""El"klq"ob^`e"lo"`o^ti"rkabo"qeb"molar`q.
" º""Xb^o"^mmolmof^qb"`ilqefkd"^ka"molqb`qfsb"bnrfmjbkq"clo"qeb"tloh.

1."" Cbclob"rpfkd"^"LIL"molar`q,"ob^a"qeb"mob`^rqflkp"fk"qeb"`^q^ild"`^obcriiv"fk"loabo"ql"rpb"fq"`loob`qiv.
2."" Bslfa"rpb"fk"bksfolkjbkqp"qe^q"j^v"^asbopbiv"^Âb`q"qeb"molar`q.
3."" Pro"molar`qp"^ob"j^krc^`qroba"rkabo"^"prmboflo"nr^ifqv"`lkqoli"pvpqbj"_^pba"lk"qeb"JTP9000"nr^ifqv"j^k^dbjbkq"pvpqbj<"fc"vlr"

klqf`b"^kv"j^icrk`qflkp"rmlk"mro`e^pfkd"^"molar`q,"mib^pb"`lkq^`q"qeb"prmmifbo.

OejWb#G[d]j^#)cc* Oeb[hWdY[

30"lo"ibpp
0

� 0.10

31"ql"100
0

� 0.15

Psbo"100
0

� 0.20

YLin_Z"" Ueb"cliiltfkd"molar`qp"^ob"bu`iraba" colj"qefp" q^_ib;"Tmro"

mfkflk"pe^cqp,"Jkgb`qflk"jliaba"pmro"db^op,"G-il`"er_"pmro"

db^op,"^ka"ND"kvilk"molar`qp.
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H/A

�""Okh]n\mbhg"bl"\hfie^m^]"bg"2"phkdbg`"]Zrl"^q\en]bg`"ma^"]Zr"hk]^k^]"_hk"ikh]n\ml"pbma"fh]ne^"3"hk"ng]^k,"Zg]"7"]Zrl"

_hk"ikh]n\ml"pbma"fh]ne^"4"hk"ab`a^k.

�""Mnf[^k"h_"ikh]n\ml"bl"1"mh"20"ngbml"_hk"ikh]n\ml"pbma"fh]ne^"3"hk"ng]^k,"Zg]"ni"mh"5"ngbml"_hk"ikh]n\ml"pbma"fh]ne^"4"
hk"ab`a^k.

�"J^rpZrl"Zk^"fZ]^"Z\\hk]bg`"mh"IHR"A1301"lmZg]Zk]l,"Il9"mhe^kZg\^.

�"AeZ\d"hqb]^"bl"ghm"k^-Ziieb^]"Z_m^k"ahe^"Zg]"d^r"l^\hg]Zkr"hi^kZmbhgl.

Aeh#kfZWj[Z#ZWjW,#fb[Wi[#i[[#j^[#FCF#R[X#>WjWbe].

QQ?E

Ri"il^_l"H"Q_lc_m"jli^o]nm+"jf_[m_"mj_]c`s9"A[n[fia"Li-"*"H"*"@MPC-

=eh[#C7 �#O^[#fheZkYj#i^Wf[i#e\#E#N[h_[i#_j[ci#Wh[#_Z[dj_"[Z#Xo#XWYa]hekdZ#Yebeh.

F[omWo#Ei9 8 10# 12# 14# 15 16 17# 18# 19# 20# 22# 25# 28# 30 32# 35# 40# 45 50

NYh[m#i_p[ 3�1.4 4�1.8 5�2.3 6�2.8 8�3.3 10�3.3 12�3.3 14�3.8

}
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