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BJ}J ,,;3o13r+31196o"

j. o$oq,ob0o, Asg. 0OJ36ot Ardrobg6s bs6rJot6crbg, O6dd)olr CUBol, Ao0q,Cbr6C ggr1c\5c.r(6ostg

SCd,OABfrCECbobcrgob 6r63gorg6oqn ltrg6C6o ADCNSoL Oogge6r

tr*rg6oh i,;:86{}i}rylbr qr,: 0rrl-uryc'rqr53q,. t:3i njEgqrgb,>

b0rg6oL g.:36ggq,9bob %qg6gq,rqr qr.:brts3gbo qrar6gg0o 6gggq,o6qrgbr 6gj6o3g6o 6ggq,r0g66ocn -
,,Urgbcng6gbilq,o blbq,gbobr qrs b,:9ccngrqrrngb6o3ofurar6er qr,>$gbgbpq,gbgbob tsg6rnbgbob brorr3bgb0o qgt

$g6o$cr6ogb%g r3gb6o3g6o b0rg6ob 6rn60gbob tsgb,:bgb" bsjr6co3gq,rnb 0orr3t6rnbob 2017 $q,ob 15

rg3ob6crb N0398 qrrqr6gboqrgboor.

b0rg6o .:6ol-r bb3rqr.:bb3t bobtso6ob qr.: o66gbbo3c'rbob bgg6gbob 0c.rg$gb6o5gbgq,o g6cnobq,ornbr,

6r'r0gqb,:g ts3gdq,o,r g,:OeroS3oerU 01369 gca0rnj0gq.ogbc rqrs0or6ob err65r6o9c09c9. b0op6ob $gr6c'r tsgodq,gbl

ogcnb 6gbobEog6o J6c43bo, 6r.r0gq,brg 0916, cnbg3rqr sb so6rn3rb gs6g0c.r[o flgpdq,ot gtQc'ro$3oorb $66s sE

Egj;6o3g6o 6bg3gbo. b0rg6b gr$6o; 6rbbt9cq36pq,o bobtso6g $ bJgjg6o, 6rn0gqrog g.>OcooUrbgbr

3g66gbtso qt bgg6ooo $6g3ob qrmbob o66g6bo3co0r, 6c.r0gqrog o%c'rEgb.: SgC3obCqCb0o. .:qrr0orbob b0g6lb

tsggdq,o.:6u6Bomb b6g6ob oU bob6o6ggbo,6c'r0q,3bog o63q,gbo$ 16-qgrb 20000 3g6gob gc65q,gb0o.

b0sg6ob 5r%o03r, rbsq,o95o qrr bSgjg6ob 6g5oL66.>go.: bqggbr bJg6orqp6o or6rqgboor, 6o5cn6o6sr:

b0sp609Ccr0o qrt qgt0b0t6g bgqrbr$grngbo (b0rp6ob qger$ob co3oor0$g6o 0tg6ogccAc.r6o, c.rbgoqrerg6;go,

b6r6ob6o3g6o gr0r6,:$oqrgbqrgbob .:6rq,obr$o6o, qrrn%o0gg6o qg.: bb3r).

b0;g6ob obggbUqc'rboli (qgar6ob) 5rbr9cr.rO;qg :bgC r6g3o0gbqro6gbgq,o,l qrc.rg,>r6ocn0gq>o b3rq,ob

5rOc'rggbgbr, f6rn0gqrtso0 UslgCqo brggbg6o 10-a36 Oggot $obr6qrgq,gbg. b0tp6ob c.r6o qgr'rbob rbgor

orr6r gr6qrer bsb g$c.lq.ogbg6 bgq,b. ob 5t6obslc g36gbt gc.r60gq,oor :

Ib=lg(I/IO) (1)

brqprg I _ bSgt6ooo $6ggob gt6brboqSgq,o qrc'r6gr, Jr;

Io _ rps0or6ob gg6ob U0gbrqrrnbob grqgr6or qrr gqg6ob 2.10i Jr.

96oro$o Qr <r,rb)b6Je qprts<.l6Cb3qo $g6goqgbobror3otl b0.>p6ob p0g6o (L$ qrrn6g 6r0cnoor3q,gbt

go60gq,oor:

I

{



j Lj= Ll+lolgn,ab (2)

Urqgsg Ll - g6oro $gr6c.rqg,:6 b0rg6ob pcnbg.>, qlb (1q,b=10b)

n - b0rg6ob $gr6cnb 6o6b3or.

10lgn r6ob b0.:g6ob 96oo $g;6rnb qrcnbob qr$sO;go Loqgopg.

b0lg6o o66g6lio3robob Oobgqrgocrl oUCr)Br br8 a5pg,:qr: Jo63gq, XbUtstr 0o6gcog6gbr olrgcoo b0rg6o,

6c.r0q,ob o66gbbo3c'rbr rq$ggb 80 qrb-I.t. sbgcno o66gbbo3r'rbol-r b0lg6o .>qrr0or6oU al606orgq,erbobco6oll

brbog,:oro 16 16olr. 0gcr6g XbUtslJ Eor3gor36gbg6 ob3cn bE.:gt6b, 6er0qrob o6ggbUo3r.rb,: 0g6ggobb B0-qrrb

135 qgb. g6cno qrrlgqrOob qgr Eggo qr6erob 5.:60.:3q,ob;Bo, tbgoro b6rg6ob %gOr'rjOgqggbt o$3g3l.l rqrr6os6oll

b0g6oli qr.:jpoo3brb, rbg3g 06c.r0obgbr6or6r'lbotr qrl$g3lb 10-30o/o-oor.

b0,>96o, 6er0q,ob o6gg6bogc'rbr Oggos 135 qrb 0o6gor36gb.: Ogbr0g XbUtsb qgJ ggcE r%g brbogrorc'rr. rbgco

b0;gt6b 
"$gggb 

ro66g6bo6uq. gg6g6rgert6gbo (3rn6ggo6g6gbob 616909). 135 qrb-9cg 0ggo b0rp6olr

bob6g0t6g6o t-,30oj0gqrgb,: (8-12 tlucnob g.:6013q,r'rbr0o) o$393b sqrc0or6o[ As606orgq,c.rboU Srgt6gbgbrb,

06r'r0ob brgcngog6gbob 0ggco6 0906o69blb. rlijcn b0.:g6b Eggdq,or 6r0ero$3oc'rb q,gg,:qrg6o

tsg0orbp3gbo6.

bEtp6ob qrlbrts3gbo qrcnEggbo 0o0qrgbr6g g96ogcn6oob brgbcn36gb3q,o er br9cc'rSsqrrngb6qo

tsg6c'rbgbobscn3ob 0c6303q,o; gb6oqEo 1.

gb6oqrr 1.

Na
ltcor3bgbobr qgr gC6oger6og0ob 6,:0ogC5CbcrcDo

eUBOoCbo

qtb,:fugbo 6r'16090o

L spqc (abA)

L

q50c
aRc Inqs0c'r

I brb$r3q,rn qr.:Sgbgbgq,gbgbo qrs b rE3oorb3gq,rngbo 35 35 35

2
brOgqro go6c'r qrr$gbgbpq, gbgbob U.>03g66sq,c.r

3rbo69ggbo
40 40 40

3 br6bo36gbCqo sgr brdoq,g b;or;3Ugbo 35 30 30

4 U6l6oc'rbr6gq,o br09po6o6o gr$3bgbgq,3bob 35 30 30



5 brb6g06r.rgboll/ brbgg06r'r brbq,gbob/ 0coggq,ob 40 35 35

6 bl3r$6rn ps6bt%gbo qrr Oobrqgbo brcnr3bg6o 55 55 55

7 6gb6ro66gbob, b.:6gbob, 3sgggboL qrr6br%gbo 50 50

B
0rgg6gbq,ob/0b0g6gq,ob qrr6brb3bo qgs

bs36sq,p6o ltcnrgbgbo 30 30

9 bJt.r6$3q,o qrs6b.:jrgbo qrs sgir3bo 55 55

10
09o69 bcnOob mgobgbob (<1OO 6e; b.>Og6rc.r

blor.:gbgbo qrr bror.>3tlgbo brcngob3 ggj6o3ob gl6gtsg
40 40

11 qgoqgo 9cc'r0ob ergobgbob (>100 il3) bl0gtsscn 45 45

t2 lsor,:cnbo6r.r b.:orr3b3bo 35 35

13

gg6ogcn6ogbo, 6o0qrgbog p0g.rq,cnqr g0oabgbor6
qrrbtq,bl6cnuE orb (br6cngq,gbob 6tcrqgg6nbt <6)

U.:gbm36gb9q, bsbq,gbb, b,:09qgo6o6c.r

qrr$gl.tgbgq,gb3bb,

45 40

14
b.:btg03c.r qgr bcngorq,p6o 0c'r0brbg6gbotl
c'rbogjggbb



15

gg6ogo6ogbo, 6r'r0q,gbog gtsprq,cnqr g6oabgbo.>6

06r3rq,br6cDuq,orb brgbc'r36gbgq, btbq,gbb
(r,:6cogq,gbob 6rropgbrnbr >6), JUqOU6Uq,
b.:5.>60rorq,CbqCI, 4g6o6oli66r0ouq, er
b,:0966o96c.r qr.:$gbgbgq,3bgbb

50 45

16

gg6ogc.r6ogbo, 6cr0q,gbog gtsprq,roqr g0oa6gborb
b.:U6g06c'rgbb, br3l$6co, 0c.r0b,:bg6gbob, bJcr6gUq
eJ bJqbobJeergb6o3 r'r6gr6o9cl6ogbtl

55 50

3g6g6g6g6gboborgob 6r63gcn36oq,o brg6g6o 0ergqrSob tsgOorb3g3.ltso, Urbq,slCb brgbrn36gbgqr l-r;bq,gborrb

b0rp6ob qrtbti33gbo 6ce60r, gb6oq,tso Ocn3g0pq,o Ern6;gg0gboll Oobgq3ocn, Sgqob li.:rorgbfio tsgtqg66l-r 50

!gb-tJ, berq,c"r q,:Oob lr,:,rcngb6o 45 SQb-tJ (gg6o6er6ogbo, 6r'r0q,gbog gCIg.:qrc.rqr g0oa6gbos6

06;3.:q,bt6co3q,orb b,:gbcn36gbgq, blbq,gbb (br6cngqSbob 6rerqrg6c.rb; >6), JCqOU6Uq,
br5r60.:orq,C0q3c',, rp0o6ob66rGo3q, qt b.>0g66og6c'r qrr$gb3bgq,gbgbb).

brJ6cogj$r'r gg6ogcn6ooqr.:6, btqrrg Ornbqrgbr rb.:g;6g6o 0orgqg6ob Oer$gc'rbr, g.>bq:rngbo 06,:3tqrbo6or6o

b,lgbcn36gbgqro b.:bq,o, qrrtscr6gbgE or 315 09$6oo.

U.:36rngj$c'r g116ogc.r6oob Oer$gr.lbob ggsJ9ca b0rg6,ob 6.:36ggqrgbr q9r3,:3tso6Cb3qo ojEgbs Us06gbgbq,cn

lrsOptsrc.rgbob <p6r'rll gr0ergg5gbgqro ggj6o3ob qrs br66.:6bJco6gc.r bstsgrq,gbgbob Ogtslrnbrbos6, bcnq,r'r

gjbJq,grgr6o,rb ggrJ9sg p660g69fubob sg6g6ob.:b, boO.:qq,ob rqgbobsb ()J p660g6g6gbob

qrrbr g6g6rqr tsgEc.rb3q,ob,>b.

0c.rbrq,erqr6gq,o %gOc.rjOgqggbgbob 0stlts$rbgbob pr 3r366gq,gbob s6glq,ob 6r6b;i5q36obco3ob tsgb6pqrqrr

b0rg6ob 6r36ggq,gbob gu6gl6otsgbr, 613 oor3rq,ob$obgbb:

b0rg6ob $gr6r'rgbob er Aroo Orbrbo;orgbq,gbob 6r6Lt9bq36rb;

bu65r6otsr'r $g6goqgbob tsg6Bggrb ;

b0,:g6ob $9,:6c.rgboqr,:6 lr.:rbgsr'ro0c'r $g6goqrgbrOqrg b0sg6ob 5s366gq,gbob

0o0r6orgq,gbob 6rbbr%q36sb eJ br6C0r.lb gq,g036ggbob .>3gbgo3g6 gsbgr6otsgbgbb,

6c.r0q,gbo6 5;3q,g6rb rbqrg6b b0rg6otr gr36ggq,gbs9bg (bg6gb6ogo 936.>6gbo, 0$9.>69

6.:65r3gbo er r.ts.);
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. b:r63s6otsr'r $g6goqr9b3o b0rp6ob 0crl,rrq,r'rqr69q,o qrcnbggbol,r brbLrbqgo)tJ qrr 0:or

ts9qt63b:b b0.:36oU qr.:bsE33b qrr.r61l-rorsb ;

. brlo6oCbolr 030orb3g3s0o b0r96ob pr'16ob tsg0:0go69bgqro qcr6oLrdogbgbol-r 090ptsr3gbrb.

b0r36ott 6r'36i 3q16r 0tsg6g\,r.rbotr JO$9b3

b,:9696o Oc.rgqr5obr qD qrfb0r69 obA6JbO6CjOU6ob O<n$gcrbob COrJgbC br0r'rg3bg0gq,o 0rbj.l6.>-

0gj,r6o%09boU 6sr'lpg6obt qrrOr'r3oqrgbgq,or .rOs og o0 gbr69eg Brbs6r6CbCq',o l-rs@gtsrgrgbo[ flrbflOtbCb%C.

brOtsgbgbq,rn 3b69blr9 brArnUCbCOUE o 0r6jrbr-0gjr6o'b63bobor3ob 6r.rEqgbog $s6Serrqrp6g6 b0rp6olr

Arg60Cq,Cbob $gr6rnb, 0rjbo0rqg6o b0rg6ob qroEg 16 rqCArOCbr 90 q96obgq,l,r, boq,r'r g6oqr6r.rgq,rqr

0cr0g0r39 09jr6o%0gbob 6roqrg6<.rbt 16 6rqruj;6b3bb 4 36orggq,b (n=4). b0sg6ol,r Xr0U6o ec.r6ob

bra(')lrrcD3q,C,I,r(,, 0r.rbs6gagbob 03-2 gr.r60gq,stso 0COr6ocD AoAoqCOo.,:

Lp0g6o= 90 qrO + l0 Ig 4 = 96 qrb.

b0sp6ob Urt q',rnCb ertJrbqlCbpE, Sgbjgorrb 6t366gq,gb.i bJ0r'locr,gq,Cbr bErg6oU5sb ermob II-12-77

br00363bq,o $31-r90ob.> qrr 6r'r60gbob 0g-7 gcr60pq,oor:

L = Lp -15lgr + 10lgO - parl1000 10lgQ (3)

l.r.rqrrg:

Lp - b0rp6ob $g:6r.rb bo0dq,s36ol-t rnjgr336o p<nDgu

@ - b0rg6ob $g.:6r'rtr 0o0s6orgq,gboL Brj$cr6or, r6er0gq,o6 Ubr6gbr'r0oq,lCbr.r g6or3pqor qrr,

A56obs95e36Cbr gqroL bsEgrq,gboor, b636ob 6r0orbbo3gbob Lo36goor 3gorb3borr6 Eo0r6o4boor;

(%g0r'rrq6ots6gq,o b$qr6-b bg6.ron 1 ;)

r - Or6doq,or b0:gt6ob $guicrqr.:6 t-rs66r6otsr'r $961)oq,r0eC er tsC)p696b 316 Agg6b;

Q - b6g6ob 6r0r-rbbo33bolt lro36gooro 3gorbp, 6o0gqrog gg6oger6oo[ b3qr$o6%g 6r6orr3bg6o5rl-r .i6o1r

2n:



pa - rgOrnbgg6ertso b5g6ob 0oq,g3.>qrcnbu (qrb/30) qrt Oobo 06otsg6gq,cnbgbo 0r.6g0gq,ot II-12-77

bs6ogs6gq,o $CbCbobs qgs 6cn60gbob Eg-6 6b6oq,6o er OrnE)or (gb6oq,o 2):

6btqoq,rr 2

r.rjg,:6p6o

boq,gbotl

brts11rqrc'r

59c'rOg$6opqro

boqroqrg

63 t25 250 500 1000 2000 4000 8000

b0ob qgrbtsr'rbob

I-roqgoqrggbo
0 0,7 1,5 J 6 l2 24 48

o0 tsg0orb3g[],:6o, org b0,:96$r60r.rEj06gq, $9.:6r.rbs qrr brsbgr6o0er $g6goq,U 0c.r6ob 0.>6doq,o 6r3q,gbor 16

gcrqror 50 0gg6ob,:, 5c$gt6o6gbttso b5g6ob Ooq,33rqrrobob 3c.rggo6og6go,:6 0cr6.:$oqrgerbb.

0rn6430gbott 0g-3 grn60gq,,:tso tsC$rbool, Eo3oqgbo br00g6gbq,o 0crgqr6oprb grbq,c.r3b 06r3rq,bo6o56

bsgbog6gbgq, brbq,rOqrg b0sg6ob gr366qrgbob qrcrbob 06o036gq,obrb,6ar0gq,og gqg6ob 50 qrb-b;

6c'r5o66 bg0crrqbo8b3q. 0n6.:gg0gboqgsb Brbtr bl0tsg6gbq,co pbs6%9, 06g6gbq,obob gg$%g UBCqlr

b0rg6$r60c.r0jbgqro $gr6c.rb g6orqg6r.rgq,rqr 0gtsrrnboli tsgOorb3g3;0o, grbq,c'rgb 6ggg,3gt'r6orr6

(blgbrn36gbgq, btbq,cnr6) b0rg6ob qrcrbg 166 qrqob er r6G gsOob brsorgb0o 16 5rqrr,:$s6bgbb 6rq60oo)

qrsqrggboq, 06otsgEgq,crbr[.

6sg Eggbgbs gjbJqp;grgoob ggrJb, 3cn03r6orb 0oqgbgq,o rjgb bboJ brOcnjrq,rjo t3ot6oob lirtgg66ertl

8o96 g,:6g0gq,o b0.:g6ob bg6gogo3.>go. rq6ots6gq, bg6orogo3rgolr 0c-6 Jgbigob crrrbrbarq,,

bg6gogo3r$o rertJ$U6gbb, 6m0 br3rg6c"r bo0,:q,qgo 0ggb.lb.:0gbs brg6cnrtser6otic'r bsOojrqrdm caor6oolr

tsgl-tsbgb 07.12.7944 $q.U Bo3s5ob 3r.r63g66oob 03-16 qt6.:6cnob (,,gr6g0r.rb sgr63r") gc.rOo 1 (,,llu3osgoc.r

b0.:96o") 0g -B or.:3oor 5rcngrqrob$o6 gbgq, Serorbo 36gbb.

li;3.:g6r'r bctBsqrqob b0.:g6ob SgslbC rg6g6ob qr6c"rU 91,3 qrb-o.:, bo0.:qq,ob ,:qgbobrb - 90,9, bnq,er

qr,:brg6g6sqr tsg0c'rb3q,obrlr - 91,4 qrb.



brJ6cr3;lgr.r 0c'rgqr6oqr:6 09b6gq,3bpq,o grigbgbob 6scrqrgbarb.: oj$gbs 09o69 a36rqrc.rbol-r q,r Uo6)b$r6

bt6bs'be360q,o pllrg6orbo 0.1666ggoor. pr33o63gb3boqr)b er br%r6bC .r6b3bgqro 0r'rorbo36gboqrsb

AJOolOeobr6C, g6gbrorr lt3:6:pqrm 6.:crqrgbr.rb.r or3olr g.r60r3qrr.rb.:tso lr3'bobgbob 0obgq3oor .:bg

6:qrrEr\ioqqrgbs:

. 1 0roboqrrb - 1 6r.r90b6t0qrg bl0UrE,.qg 15-20 r86C6i/cgrg636r or3g3o;

. 1 6oCab6oq,rb - 1 0robrOqrg - 10-15 .:g696r/qrsg6g6s or330o.

$qroL 5r50;3qrob.:0o 6.tbb,r,r6go3q,q3b.s br03l,qoqr 150-200 g6g6t.

Lr.:3lg6o boOtq,qrob bg6gogo3rgoor 6.i61-r.>'bq36gqro bflsg6ob flcrbtggflg$otr 03-3 ggr60pq,r6o BtLrfloor

Oo3ogXbor, 6r.10 b0sg6ob qro69 b.:9696o boq,oJoeJb 316 0 arbdoq%g oj69bs:

. rB6C6oU e6<'rb - 45,5 qrb;

. bo0rEE ob rqgbol;.rtr - 45 qrb;

o qrrbrg6g6rqr tsg0arb3q,oLr.>b - 45,6

0oqgb3q,o 0rnbrg3030ob gtrt6oq,o l-tso Or'rgg0gq qrqr696oq, 6r.r6090orsb tsgq66gbs 63oB3gEgbL 6c.r0

gjbJqgs$rgoob g6rJ'bg abr.rqrnqr q:aob b.:.rorg00o 3j69br .rqr6oq,o b0r3r6otr 6c.r6390ob g06o036gqrr.r

bierh66Cb5L.

br6er rOobr, brS6crCC$r'r OC6ogm6ool,r l-r6gq, J96oflgg6.bg @rngggarbs bgbgbdro3o 016o36o, 0ggs63 q1nbotr

brboor, 6c'i0gq,oG 0r6r0C6orbeCbr arqrE A.',br6eo 3r6rqr0$3rfu 0g36.:6gboor, 619 orr3obor.:3.:qg bgq>l_r

0gg$gslbL b0:g6ob 0gtqgqr3,:b. bslo6r'r3bob 0g0ob333s0o, Orng$g<,rbr (,r4,)OCbooo b0sg6qrr6gsgo 61616o.



6.:6lip6gbr:b $r60c"rj06r qr,: 0olio 5r6gu66: lr

6o6cn6g $.:60c.rqrp6oq, b36o6o66ob rbgt6o0do .>6ob Oocooorgbgq,o, bsg6g6o Orngqrbob.: qrr Oobo

oEgar.:b66gCOU6Uq" rnbogj63bob Or.r$grn0ob qr6erb 0gbrdq,gbgq,ot relboE o jrn6qrgb btbogrcoer

6,:6Bgtigbob $,:60mj06rb. ry6o06gq,o 6r6Bg6ob Eg56r'r3gbobor3ob crbogjggca 6r6orr3t-rqgg0l 0gbrbr0obo,

3g60gggqro 3cr6ggo6g6o. qrr56o3oq,o 6r6Bg6ob br6r6r Oc.rbqggbr 0gbob,:flobo Egbr6orgob 0jgr6g

c.r66r 6o%s6 oob Eog6 0,roro116 5r gn60gbgq,o bgqts36gq,gbob 0gb,rb.r8obt qr.
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