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scsyE/sJ5 ttC6b̀symJ5 b̀4f8Nz

kN6v6̀v6ymJi5 WNhxctQ/q8i5
srs6b6gu hDJ1N6goEi3j5 WoEx5

ssrs6b6g6 xq3CEZ5tA5. x=4g6ymJ5 bm4fx xy5ti5 whmQ/̀s?4g5 wkcq5g̀usbsQ̀xq8i4 bmg7mio srsi gn6bs5t̀xÈso3mbrN4̀fiq8i4 wkw5. xgc5b6gA5 xqJ7mÈxl1i4 kNi4 xaNh[=c6Lb, wcòx3=c6Lb, urQ̀x3=c6Lb x7ml kN?̀Qx3=c6Lb,

iEc5b6gA5 xaNh4b5ti5. wMQAyK5 kNj5 wlg̀JK6, x4g̀x5t̀x6g6, x7ml Ẁg̀xE9ltA5 Ẁsy5tk5, ẁk0JyE/5tk5 x7ml

yKi4n5tk5.

wo5tymoCu4 bwmz8i !(*)_i5 bm4fx k4bc5b6g5 hDJ1N6g5 srs6b6gu5 bm̀s8N NJZ=iq5tA5 cspn6b̀sym9lt4, vtmpq5

J̀̀v8 wèo5, ti vg0pct̀Qq5, wkw5 yM3Jx3u vg0pct̀Qq5 vNbu, wkw5 bẀE5 vNbu, x7ml x9MwzJ5 vg0pct̀Qq5 _

kN5yx3u, xq6ymo6g5 wM̀sJmo6Lt4 Z?mgc4f8k5 x7ml x=4g6ymJ5 tùsJ8k5 xsM5tctQlQ5 srs6b6gu hDJ1N6goEi3j5

WoEx8k5, k̀wbsymJ5 bm̀s8N vNbu !((! X3Nstq8i5. d/oJA5 WbcÈxc3izk5 NlNw/5t̀x6ymJi4 x7ml NlNq5t̀x3lt4

euD̀xDb̀sJ5 bm4f8iz W0Jb̀sJi4, WQ̀x3t5t0JtQ9ltA5 ckwos6bsi4nq8k5, x7ml cspm9lb wM̀s5t̀xq8NÈxc6gA5.

s?A5, vJ̀q8N6g5 WD3X9oxJ5 hDJ1N6g5 G̀ẀsW8H, sdm̀w5g5 n=C/w5 x7ml s̀8N6g5 x?7jx/5g5 wlx8i ie9M̀b5 x?t7j

WymJ̀g8q7m5 s-?̀l8̀i5 rN4fl4̀bk5 cimAb̀sJ8N3izk5 ryxio xWdtc6ymo3uJ6 Wsygc5tk5 vJ̀y8N6ixCl̀x3m̀z5.

xỳspA5tA5 xJ8N6iE/K5 ie9M̀b5tk5 xWdt̀six3uJ6 xaNhQ̀xD8NCl̀x3m̀z5b. sk1q5tf̀l1mb xgD8N6bK5 bm4f8kz

ie5t̀x?1k5 ie9M̀b8k5. xaNhAygc3S5 wo8ix3t5tJ6 hDy5ti4 W7mÈs9li x7ml x8i6N6̀g1m5 WoEJ8NÈxc3iq8k5

bmgmi k̀bu c9l̀Ntg5 ẁkỳso6g7u _ g̀x=q9lt4, x4g̀x5t̀x3lt4, nWE/c8q9lt4, x7ml grc5t̀xc5b6lt4.

W9lxE1mq5 b̀4fx srs6b6gu hDJ1N6goEi3j5 WoEx5 xq6ym5t̀xCu4 vJy5t5tx3lA wcNw/6bt4 WNh̀x6bt4 wkr5gi

kNo1i x7ml wvJ3lQ5 wkw5 x4g6b̀symJ5 k4bc6b6gk5 hDJ1N6gk5 cspm5t̀xc5b3ìx3mb ie5t̀x?QJ8N6bq8i4.

kN6v6̀v6ymJ5 WNhxctq5 WoEc5b6g5 xqJu4 W/4ni4 gnsm5t̀x3t9lQ5 r[Z6g6tQ/3t4 bmg7uz WoExaJj5 wcNw/6bsJk5

b̀4f8Nz5 srs6b6gu hDJ1N6goEi3j5 WoEx5. kǸo5 cspm/Èxo5 x5b6NC/6gi4 xw5g6bsymJk5 hDJ1N6gi5 bm4fxl

trstymc5b6g5 srs6b6g7 x?tzk5, x7mlbs6 wv̀JtQJ5 ieQc5b6bq8k5 ie9M5̀bi5.

cspnwi6 x7ml WoEc5t̀Q5ỳx3i6 kwt̀bsymJ6 bms8N srs6b6gu hDJ1N6goEi3j5 WoEx5 ckwozizk5

sc5t̀xD8Nc5b3mb bm4f8iz x?t5ti hDJ1N6g5 srs6b6g̀u5gi4 x7ml WJ8N6y?9oxJ8N6iK5 bm4fxl xg6io1i4

WoExaix3mb. xg6ym/5tA5 cspmoc5b6g5 b̀4ftA5 srs6b6gu hDJ1N6goEi3j5 WoEx5 giy9lt4 wkòm8k5

ckwq5t̀xDtQJ8N6bq8i4 x7ml x?tu W0JbsJi4 bm4f8kz hdJ1N6gi4 srs6b6gu b̀4f8kz vNbj5, yM3Jxzi srs6b6g6

x7ml yM3Jx3u. skq5gf̀lZlx6gA5 ryxio wvJc5b6ymJ5 xqJu4 x̀̀pct̀Q1i4f5 bmg7jz !((* Ẁs̀W8 vtm0Jbs/Exco3izk5

b̀4f8Ni yM3Jx3u W?9oxt5ti3u vtm̀p5 J̀M2u vtm=4Jx3t9lQ5 bm4f8iz xKz̀sozJ4f5 trtb̀s?4g5 yM4f5 hDw5, x7ml

@))! yM3Jx3u x?toEi6 WoEt5t0JbsJ6 yM3Jxu4 vtmt9lQ5 bm4f8kz Ẁs̀W8 xtòs6bs9li bwvi ỳb4Bs7.

cspn6bsifw5 k4bc5b6g5 b̀4ftA5 srs6b6gu hDJ1N6goEi3j5 WoEx5 xg6bsJ5 kcD8NCi WoEiz5 bmg7jz srs6b6gu

uxiE9lQ5 x7ml cspn5t̀x6ym9lQ5 WoEt5t0Jb̀J5, WoEt5t0Jb̀sJ6 *_k5 x=4g6ymJk5 srs6b6g6 vtmpq5.

vJyJu4 ho b̀sg4bK5 hDJ1N6g5 slÈx8N6i3X̀sizi4 ie9M̀b8k5. yK9o3̀X6 vNbu srs6b6g6 hDJ1N6goEi3j5 cspnwi6

si4̀vz gn3tb̀symJ5 !((&_at9lA, x7ml s8N ra9o6 wo5tǸhbsJ6, net5tymJ6 x5bDh5t̀xÈxc3iq8i4 x7ml

cspn6b̀s5t̀xv8i3li x7ml wo8ix3t5t0Jb̀sli srs6b6gu kNo1k5. Wlx6gu4, sk6ỳ?9o3t9lQ5 uxiEJ5 hDJ1N6gi4

x7ml x4g6ym/q5 srs6b6gu WbcÈxc3S6 xJq5t5tìx3m5 vNbu W/4nt4 WoEìx3m0J5 bwvi ỳb4Bx7 vtm=4Jx3izi5.

xgo3t5tymlt4 nqJu4 b̀4fx Z?mgc4f5 k̀bDÈx3t9l8i0J4 srs6b6gu hDJ1N6goEi3j5 WoEx5, x7ml vJyJu4

xgo6bst5tc5b3lt4 x̀gtJi4 WoEt5t0JbsJ8N6gi4 WNhxctQlQ5 srs6b6gu kN6v6̀v6ymJ5 WNhxctQ/q5.

i

w5 ỳK5{, xzJ6̀vz5
vtmpq5b `J`v8 we`o5
vg0pct`Qq5

Ẁs sMymy,
xzJ6`vz5
ti cg0pct`Qq5

gw8 yu5{,
xzJ6`vz5
wkw5 yM3Jx3u
vg0pct`Qq5 vNb

Jy fhZ6, xzJ6̀vz5
wkw5 bW`E5 vNbu
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Z?mgc4fi`z3Lz, d=xh[Sz giyJ8N3i1i5 `b{huz vNbs2 srs6b6gxi5 hDJ1N6gi4 cspnwi3j5 si4`vz5 II.

vNbs2 srs6b6gxi5 hDJ1N6gi4 cspnwi3j5 si4`vz5 II nettymJ6 NlNw6ytxv8i6ymJu5 hDJ1N6gi5 vNbs2

srs6b6gzi5. `b8N si4`voxEymJ6 ne`/3t5tg`w8Nq7m5 WoExaymJi4 srs6b6gu hDJ1N6goEi3j5 WoExi5 srsi5

b9omsJi5, ryxi5bs6 W7mEscbsJ6 bm8N xfisJ4f5 `xe4ymst4nk5 nS7uymix3lQ5 srs6b6`g2 x?tzi5 x7ml

cim8NqgoEi1j5 srs6b6gusi5.

cspymKA5 `b4f8Nz xyq8i5 x?toEi11j5 wh`m1lbsJi5 `h3l yMs2 xy5p3X9oxiz, bm8Nl srs6b6g6 NlNqoDbsK6

yM3Jxu x?tj5 ckwq5yxExc3izk5. xsMbs9li wkoEpgc4fi5, `b4fx srs6b6gu hDJ1N6goEi3j5 WoEJi5, `b4fxl

kwbsif5 !((!_At9lA, vgp0JbsNhx6Lt4 wMst9lQ5 Z?mgc4f5 xsM5y-=q `x8ixc1NqgoEp4f5, yMoEp4f5, x7ml

wm1usboEp5, Wz`hJ5 vNbu x=4g6ymJ5, x=4g6ymJw5 z?msJ5 fXw4 x7ml is?s`M8 x7ml `MXgxE x7ml srs6b6gu5

kN6v6`v6ymJ5 xsM5tpq5.

srs6b6gu hDJ1N6goEi3j5 WoEJ5 xsM5t?4g5 vNbs2 WQx1izi5 wh`m`lbsJi5 srs6b6gu hDJ1N6gi4 vNbo`mu5 x7ml

giyymJ6 cspnDti4 WQxDbs/Exo1i5 yM3Jx3u. srs6b6gu hDJ1N6goEi3j5 WoEx5 scsyc3X4g5 wh`mlbsJi4 bmgjz

xwg6lw/5gi5 xqiq8i5 hDJ1N6gi5 wcl1i x7ml i3Jti bm4fiz W7mEsJ5 ie9M`bE/sZu4 srs6b6gusi5

kN3v3`v6ymJi5.

x7mbs6, srs6b6gu hDJ1N6goEi3j5 WoEx5 `k`bi4 `xe4yymJ5 WsyE/six6gi4 `b4f8kz kN3v3`v6ymJk5 x7ml srs6b6gu

kNq5 wMsd9lQ5 cspn1i3u5 Z?mf9l WoExq8i. cspm/sJgc5 `b4f8NZsrs6b6gu5 kNc3`v6ymJk5 Wctt8i5

xg1ic1ix6g6 grysmi1j5  ck6 wM4ns`t5 hDJ1N6gw9l, xuhw9o srs6b6gu1`ZqM5 vNbu1`Zqg9`li5, x4gwymJ5

srs6b6gus5 w`kyq8i5.

Z?mgc4f5 vNbu5 won6yymJ5 WJ8NtxDbsJu5 srs6b6g6 x7ml xb1Ng`fDN1izi5. `bftA5 vNbs2 srs6b6gxi5

hDJ1N6gi4 cspnwi3j5 si4`vz5 II, xgw8NsttJA5 gnZ4nsJi5 Z?msJk5 x7ml srs6b6gusb1k5 iDx3OD8Ntxd9lQ5

gnsmtx1if5 cimbwoiztA5 x7ml x?tQ/ztA5..

wic3tb`si8i scDmKz d/8N`uDm9lz `b4f8kz wvJ6go`mk5 b{hjz si4`voxEymJj5.

WQx3iz
vNbs2 srs6b6gxi5 hDJ1N6gi4

cspnwi3j5 si4`vz5 II

sMS5 Ns5

ui{bz wkoEpgcf8k5 
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b8N si4`voxEymJ6 NlNw6yymJ6 csp/symJi5

WoExaymJi5 `b4f8Nz srs6b6gu h4fwA8N6goEi3j5

WoExk5 bwmzi5 !((&_u5, x7ml mo[Lt4 WoExaJk5

si4`voxaymJ5 wMQ/scbsJ5 vNbs2 srs6b6gxi5

hDJ1N6gi4 cspnwi3j5 si4`vz5 II. GCACAR Phase IIH. `b8N

sivsysJ6 gryN6gu5 ttV6ymJ6 wMQ/sJk5

kNc3`6ymJk5:

vtmpsJ5 `J`v8 we`o5 vg0pct`Qq5 

GcspQx3=sJ8N6g6: y8t t4n8H 

txi cg0pct`Qq5 GcspQx3=sJ8N6g6: fE{ XyH

wkw5 yM3Jx3u vg0pct`Qq5 vNb 

GcspQx3=sJ8N6g6: yb?i `uv8H

wkw5 bW`E5 vNbu GcspQx3=sJ8N6g6: wsE4 lxE1H

`xe4h6bsymJ6 NlNw5t`xv8iDtsJ6 si4`voxEymJ6

WoExaMs6g6 bek5 xuhk5. d/QtxDm/K5 ps sx5r8{

`bf8N1`Z6ymJ6 cspn3ti5 yMu4, ``b8N si`voxaymJ6

ttC6ym1mA, x7ml yb?i `uv8 `b4f8N1`Z6g6 `uv8

cspmpQ/sJi5, wMscbstxMs6g6

`xe6h6bs?9oxo`n6t9lA. xuhw5 r4fgw8N5 euDD8NMs3mb

x0p`Qqg5 `s4`gbsJi5 x7ml scsy4nos6Lt4 x7ml

whmos6y9lt4. d/Q/K5 sfx wvJMs6g5:

So0p5 S`Ms8, vNbu `smJoEp3Jx4f5, 

x?toEp4f5 vNbu, xg`?, `xtsE`s

uys fBw8, wkoEpgc4f5, 

/lNw, kN5yx6

SE5 wsr8, kNK5 xsM5t=z vJ`y8ND8N6gk5 

W?9oxt5ti6, wclw5, kNK5

wsE8 ={4, wo8ix3=4Jxz `Jpx, `xt8{, `Jpx

fE{ `KZ, cspn3=4Jxzi5 `x8ix=q8k5 M?s yMg6n6=4, 

M?s, fXw4

slt Bx9, `J`v8 x?toEpd5 vNbu5, 

sxw5Bsx{, `J`v8

`nN8 px8n8, `J`v8 x?toEpf5, sxw5Bsx{, `J`v8

nwC vl4, wkEpgc4f5, `xg`?, xtsE`s

`p7 mAwJ, vNbo`m1u5 wm3k5 cspn6=4, 

x?toEpf5 vNbu, `So1b, ` xtsE`s

rsD us{, wkoEpgc4f5, /lNw, kN5yx6

tsE4 us, vNbu wm3k5 cspn6=4, x?toEp4f5 

vNbu, `So1b, xtsE`s

`X5 `D5{, wkoEpgc4f5, sxw5Bsx{, `J`v8

Ws y`Dg, yMoEp vNbj5, 

x?toEp4f5 vNbu5, g`Mg, xtsEs

Ch ysD, wkEpgc4f5, `xg`?, `xtsEs

nwm8 yu5, wkEpgc4f5, `xg`?, `xtsEs

`n8t yb?8, yMoEp vNbj5, 

x?toEp4f5 vNbu5, g`Mg, `xtsEs

/wn8 y`bs, wkEpgc4f5, `xg`?, `xtsEs

`/w `?8 `s{b7, `x8ixc6bwot5tp4f5 vNbu, `xg`?, `xtsEs

d/8N`uE?K5 srs6b6gu hDJ1N6goEi3j5 WoEx`o5

XX5tpq5 wvJMs1iqk5 `b8N si4`voxaymJ6

`xe4h6bst9lA.
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hDJ1N6g5 x7m x?t̀u5g5 nè/6g5 

WzhozJ6bqc3S6 hD6N6g5 cspn6bs0JtQ/q5 `b4ftA5

srs6b6gu hDJ1N6goEi3j5 WoExi5 bm4f8iz seq5gi4

n=C/4ni4, nw/q8N6g5 hDJ1N6gw5 x7ml `sN6g5

x?7jZ6g5. bm3uXlw5 hD8N6gw5 srs6b6gjx`h5 yM4f5

bEs9l wqCizA5 c9l`N5 kNqi1`Z3Lt4 ie4nk5

WD6`y-=1i5 x7ml nN-=sJi4. hDJ1N6gw5 Ni/s`h5

bm4f8Ni srs6b6`g2 wmq8i, w0J3i, wmw5 w6vq8i,

xS7u5, md1u5, yfu5, x7ml yMu5. hDJ1N6gi5

cspnDbslx6g6 ne`/6gu5 x/tsJu5 nr1`Z1m1`zb

cspNh4LQ5, wqCiElx6bq5 x7m xdtQ/q5 bmgjz

kNs2 x?txk5. xqiE/q5 urgm`E5, ryxi, bmfx

hDJ1N6gw5 vt6h6X9oxJ8N6g5 xq[o?oxJ8NE9lt[l

ieQ/sJi5, xqiE/q5 wk1k5 wh`mloDbsJ8N6g5.

cspnwi6 hDJ1N6gi5 ne`/6gu5 x?tu5, Wlx6gu5,

hDJ1N6gw5 Nr1`Z1iq8i5, x`gtctx1uJ6 WoExc1i3j5

kc6ttNh1i3u5 yM3Jx1u5 xqct`Q1if5. cspQxv8i3i6

cspnwif5 s?t8k5 cspttJ8N6g6 bmfx xqDtsJ5

`xgtctx1m1`Zb u3Ott?9oxi3u5 hDJ1N6gw5 xqiq8i5

srs6b6gu5.

hD8N6g5 srs6b6`g2 yMzi
bmzi5, vNbus5 srs6b6gzb yMz wMc6g6

x5t4`gZlx3u4 `Ws`W8 x7ml sdmw5g n=C/w5 xq`MaJ5

`b4f8Nz yM3Jx3u srs6b6gq8i5. xqiq5 bmwb

hDwJ8N6g5 kaX9oxymK5 h4vwgu4 bmw8i yM3Jx6

srs6b6gq8i. bwmwvl`x3t9lA, ho eMusl`x6g6

scEx4n6 ck6 bm8N x6r3`D/4n6 xqtQ1m`z5 WD3X9ox?

kaX9ox1m`z9`l8`i5. bwm8Nwt5t?1i3XsJ5 bm4f8Nz

seq5gi5 n=C/4ni5 bms8N yM4f5 `cd5gi5 srs6b6gzi

vNbs2 bmwml whmQ/`symJ5 x0p`Qcb8q8iq8i4 srxu

bm8Nl mo[LA h8N`s1m`zb. vNbu srs6b6g6 er6bq5

x7ml sx1Nzi x4fr5g5 Gsrx4`n4f5H; sx1Nzi x7ml

dt1i`Xq8i `JM2 Gsrx4f5 x7ml srsuH; x7ml xwn x7ml

s`Myx GsW`zu4 x7ml xs/4f5H.

xsM5tpi5 Nw[oQx6ymJ6
scsyq5 x7ml xg6bsd/sJ5

NNlNw5txv8iDtq5 `b4fx vNbs2 srs6b6gxi5

hDJ1N6gi4 cspnwi3j5 si4`vz5 II _ WctQo6bzi

si4`voxEymJ6 wMQ/sJ6 Nw[oQx6t5tymJ6

WoExE/symJi5 bwmz8i WQx6ymJi4 !((&_u5 bwmzi5

g[oE/zi5 wMostym9li b4fx srs6b6gu

hD1N6goEi3j5 WoEx5 GNCPH. `b8N si4`voxEymJ6

scsyo4 gryNtx6gu4 `b4f8Nz csp/sym9ME4gi5

sivsysJi5, srs6b6gus5 sco`mD8N3iq5 whmQ9lQ5.

g`C6bsJ6 `b4fx srs6b6gu hDJ1N6goEi3j5 WoEx5

WoE?9oxd9lQ5 ur[o?9oxd9lA x7ml, xJ6Nq8iqtA5,

kat3lQ5 hDJ1N6g`o5 wkw5 ieq8i, gnsm`tN3lQ5

wv`JycD8N6gi5 wk1k5 kNosJk9l cspmtx3lt4

whmosD8Nd9lQ5 iegcb1iq8k5. b-?i WctQo6bzi

si4`voxE/sJu, whmQ/c1i6nsMs6g5 cspn1i3j5

vJytti3u5 ckwq8i3j5 x`gtq8i5 x7ml x5b1N3iq5

iEcb1i5 ie9M`b1i5; netti6 x`gtctx6gi5 kNo1k5

gnsti5; x7m WoExcw8N3i6 yM3Jx1u5 xqct`QatsJi5

hDJ1N6gi5 xsM5tij5. cspm/sJgcw5 srs6b6gu5

kNc3`v6ymJk5 W7mEsi6ns?9oxos6g6 WoExE/s`J2

g[ozi5.



v

xqiq5 x6r3`D/4n6 srs6b6gzi vNbs yMzi w`q8`Nl4

WbcD`ic5b6Lt4 sW`z4f5 bwml yei6 kw5b`Cz5 srsu

`bq8NM`s6t9lA. s8N Wg`wNqgx`lizk5 `m8NsJ6

Ns5y6g6bsJ6 xyq8i wic6Lt4 wlx8i yM3Jxu

srs6b6gq8i. x6r3`D/4n6 yMu5 vb4tbs?1m5 xS7j5 bwml

xtc6tbs1m5 `b8N x6r3`D/4n6 x?7jxy9li x7ml w7m6`v

W7mEsJ4nsK6 xdtQ/zA5 x6r3`D/4n6 wyc5b6g6

iE/s?4gk5. 

bm3uXl4 `W`s`W kaX9oxK5 xys?9oxK5 vNbs

srs6b6gzb yMzi, ryxio Wbc6g6 ho wm3l1i4

fmw/sti4. skD8`i3`X9o6ym9lt4 dWDi4 gdns`t5 GHCHH

x7ml dWDw/sbs?1uJ6 Xi6tbsym9lo NlNq5tx3S6

bwm8Nwoym1mb yM3Jx3u kc6tbsym9lt4.

xg6bsd/sJ`i9lt4 o8bw8 r`x4g6 xoA/4no dWDw/st

iEsQ/sJ6 vJyJu4 ho trX9oxcb6ix6g6 srsaix6gk5

xu`h8qgk5 b-?z xux4f6lfq8i5 vNbs, K`M5{ x7ml

nwN. wMq5 dWDw/s`t5 x[/6bs?4g5 bsKz sx1Nzk5

vNbs, wMQ/s9lt4 `J`v8, bs?z5 xwyx srs`Cz5.

sk6g6 k`b5 hD6N6g5 wobsNh4ymo6g5 `b4ftA5 srs6b6gu

hDJ1N6goEi3j5 WoEx5 Ni/scbo6g5 `m8NsJ6 b`mi

vNbs srs6b6gzb yMzi ryxio scEx4n6

eM7u`slx3S6 ho xqiz WD3X9o`x1m`z5b. `b4fx

wMQ/s9lt4 i`s6bsJ8N6g6 wfx9M4bsymJi5, Q`sn`o

ty4t5tDt x7ml nlm6nw0Jbs?4g5 xo`A/w5 cf6bs9lt4

gd8N6g5. `b4fx wfx9M0/wftQ/s?4g5 xg6bsJ5 Nigw8N6

x7ml wh`m`ltQ/s/Ex`o5 yKi4n5tk5 bwml iE?4b5tk5

wt`ED8N3mb. bm8N cspn6bs5txv8iExo4.

hD8N6g5 b`y5 wcq8i
x6r3`D/4n6 xqiz ne`/6g6 WD3X9oxix3izi4 b`y5

wcq8i kNK7u iQxi *)º x7ml kNo1i xyq8i.

bm4fx sk6y`?9oDtQ/q5 W0JtQ9lA XnQ/sJ6 x6r3`D/4n6

trtbs?9ox1m5 kN3Jx i[Qxi5, s-?`l8`i5 W0JtQ9lA

yM xy5p3izk5 bwml x6r3`D/4n6 x?7jx4tbso3X1m5

xitbs9li x?t5tk5 bm4f8Nz xs4X9oxiq8k5

xsA8NMs8q5g5 x7ml bmgjzbs6 `smizk5 wt3X9oxl8i

by6k5 x7m `f1k5. NlNq5g6 bm3u4 `J`v8 wiq5 GWNA

`Bx8{ byzH, xqiz `W`sW `k2X9o`xymJ6 srsi5 bwmz8i5

@)_aJ5.

hD8N6g5 wm3usb3i
wm3i, skD8`i3`X9o6ym9lt4 dWDi4 gdns`t5 HCH

WbcCJ1i3XsJ5 hDwA8N6gi, WctQ/s9lt4 `W`y`W,

skD8`i3`X9o6ym9lt4 dWDi4 gdns`t5 HCH xqiqi5

xqi6nsJ5 vNbs srs6b6gzb er6bq8i W9lA `b8f8Nz

xyq8i5 srs6b6gu bEsq8i x7ml wfx9M1i4f5

xuxf6lfx _ dWDw/wpscbs1uJ6 trX9oxK6 bmsz

x`M{vus5 sMyxus9l wrCnz wMostymJ6 wm=1u

yM4`fCi yM4`f3XMs6ym`JZlx6. hvoJi5 s6f1izi5

`s8N6g6 _ dWDi4 gdns`t5 HCH, `b8Nl gd8N6i6ns1uJ6

`smJk5 x7ml wk1k5, trX9ox?4g6 srs6b6gj5 wm=s2

wqCizi5 x7ml xqiq5 S6g`MaJ5 bs?i y`v8v8 sMyx

kNqi. o8bw8 x7ml wkg`h?8 `b4f`gK5 `m8NsJ6

dWDw/sbs?4g5 Ni/symJ5 srsb6g wm=q8i.

u4fJu4 xqi`o5 k`b5 `W`s`W `h3l is6bsJ8N6ytymJ6

wfx9M/w4ft5 c5tDt5 x7ml nlm6ns`t5 wm3lq5 Q`sn`o

ty4t5tDt Ni/`scbo3uJ5 wmw5 wcq8i,

xu`h8q5g5 skq5g5 `s8N6g5 x?7jx/5g5 x?7jx4tbs?4g5

`JM2u5 bEs xrxi `c6b`JosDtq8i5 nqi3XsJi5

trst?1g5 vNbs srs6b6gzb wm=zk5.

yMs2 i[Mh1izb xy5p3iz x7ml
hDJ1N6g5
s6`fy?9oxizk5 `m8NsJ6 xy5`pymo3m5 yMu4 x7ml

wm=s2 wqCizi4 x7ml sk6i6nw5 hD6N6g5

trstix6g5 vNbs srs6b6gzk5 Wi6nso3li bwmzi5.

xqiq5 xe`D/4n6 x7ml xyq5 sdmw5g5 n=C/4nw5

iEsQ/sJ5 sk6yix3iq8i4 vNbs srs6b6gzb

wm=q8i. nqiz x7m N`i8iz bmg7m x?7jx/5g5

`s8N6g5 trstixE9lt4 vNbs srs6b6gzk5. bwml

hDJ1N6g5 `smi3j5 k`xX9oxlt4 x7ml `smi3j5

sk6y?9oxlt4 bms8N ho `m8Nj5 gry/sym8qgt5. bm8N

Xy/sK6 x4gwJ8N6izk5 yKi4n5ti

ckwq5yxChxDtq8k5 `smJw5, x7ml xqiq5 hDwJ8N6g5

wlx8i wkw5 ieQ?4bq8k5.



vi

hD8N6g5 wcl1i x7ml `smJi i3Jti

N5`t5
ne`/6gc8q5g6 `m8Nj5 sk6y?9ox1m`zb xe`D/4n6 s-?`l8`i5

xyq5 seq5g5 n=C/4nw5 xqiq5 wcl1i x7ml `smJi.

bwm8Nwvl`x3t9lA, sk6y?9oxiq5 xe`D/4n6 x7ml

n=6l4 sdmw5g/4 bsg4bsK5 wMq8i Swpi wm3usbi,

bwmz8i9o `f4=sJi5, x7ml wMq8i wm3usb3i t1uxi.

xe`D/4n6 xqiq5 x0p`Q7`uqNXl4g5 taq8i x7ml

b6gq8i N5`t5, ryxio xq[o?9oxJ5 W0Jtq8i[l

cspmJcCi. wh`mlbsJ5bs6 NiyJccb6izk5 n=C/[l1i4

seq5gi4 xqico3iq8k5. bwml iE/s?4gk5

grjxAtc8qmb N5t3u4 iec6gk5, sk6g9l xe`D/4nw5

N5`t5 taq8`imb b6gq8il xqi6ns9lt4l

grjxAtQ/sJk5 `xebsymJk5 wcl1k5 iE/s?1iq8k5.

bwm8Ns1uNi xe`D/4n6, xqiq5 `Ws`W8 vszi N5`t5

x0p`Qq8Ns9lt4 srsb6gzi vNbs, bms8N

skD8`i3X9oxJ5 wMq8i wiQ/q8i. `W`y`W xqiq5

u4r[o`?o6ymo6g5 ^)_Sntu4 bwmz8i5 !(&%_u5

xqiEMs6bq8i5 x7ml `t`tt xqiq5 vb4ymoE39lt4.

cEbs/3k5 `xe4h6bsymJ5 cspm0JbsJ5 iE`sQ/c6g5 bm8N

xqiz bmw6b `W`y`W x7ml `t`tt vb1ix6g5 sz`bk5 srs

@)!). bwm8NsZlx3t9lA, wfx9Mif5 xuxf3lfx `s8N6g6 _

dWDw/s`t5 xqiq5 WD6i6n`six6Lt4 sk6yi6nsix6Lt4.

vNbus5 N5tdtqb wloc3mb xqiq5 `W`s`W

Wbc8qi6ns9lt[l x`M{vu; bwm8NsZlx6t9lA N5`t5

`JM2W x7ml vN1Nzi xfr5g5 dt1i6nsJu4 xqicc5b6g5.

cf6g5 eMlZw5
cspm/sK5 bwmz8i5 !(*)_i5 bm8N xe`D/4n6 xqiz

cf6bi eMlZw5 tuzb xsM0Jtq8i wh`mlbsoD8N6g5,

bmw8k5 eMlZk5 x7ml iE?4gk5. bwm8NsZlx3t9lA

xqi6nsJ6 xe`D/4n6 gd8N6gcq8i6n`socb6g6

wlxio`Czu `smJtqb eMlZw5. bwmzi srsi !%_i5

@)_k5, xe`D/4nw5 xqiq5 S6gyymJ5 tnmw9lx6gu4

b6gq8i eMlZw5 cf6g5 bs?i sxois2 bEszi x7ml

!)_qh9lx6g6 sz`bi`l8`i5 eMlZw5 cf6g5 sx1Nzi

`f`Z`l2.

xqiq5 wMqb `W`s`W wlq8i cf6g5 xys?9oxJ5

ur[o?9oxJ5  Gs8N `s4`gtQlA, `W`y`W, Gdieldrin), bwml

xqiq5 xyqb bwm8NbwNoz9lt4 G`s4`gtQlA `t`tt,

dWDw/`sbs?1uJ5H, s-?`l8`i5 sk6y?9oxJ5 G`s4`gtQlA,

wm3l4 nlm6nw0Jt, x7ml fmw/s5 s8g`h`=8H. 

k`b5 `Ws`W8 Ni/`sc5bo6g5 x7ml xq[o?9oxgw8N6Lt4

N5t3i, eMlZ3i cf6bi x7ml `g`Zo1i eMlZ3i m4`bq8i.

s8N `s4`gtQlA, xqiq5 wfx9Mbwot5t0Jtk5 wm3lq5,

`m8NsJ6 wh`mlbs8q5g5, `m8NsJ6 (_qh9lx6g6

dt1iEo6bz N5t3i m4`bqi bs?i sl4n6`g6

bwhmzisMs6g6 !(*!. bm4fx hDJ1N6g5

uxiE/s5txEx`o5, bwml wh`mlbs/ExcD`m3mb yKi4n5ti.

xw`=5
xqiq5 xe`D/4n6 x7ml xyq5 sdmw5g5 n=C/w5

bwm8Nbw8`N6g5 xy5p3X9oxNt4 xw=3i ryxio `W`y`W

x7ml `t`tt xqiq5 kaX9ox9lt4. i3J`t5 bs?`z6g6

`f`Zl1u5 vN1Nzi x7ml niC/s bEsz bw`m4bs6

xqtQJu4 xqic6g5 `W`sW. vNbu xw`=5

bw`m8N5bw8NstQJ6 `W`s`Wc3tQ?4g5 Ni/s?4gi5 xw=q8i

xyq8i kN3Jxu.5

Nkw5
so6Nw6yZhx3t5 cspn6t3Jx5 wh`mltc3i6nsK5

x4gwJ8N6iq8k5 `W`s`W Nk3i4 Wi3X`st[l bmw8i

i3Jtl4`bi5. Nkw5 xb6N6g`ulx3X4g5 WD3X9oxt5toD8N3mb

`W`s`W iEcb3m0J4 N5`t5 vsq8i4, x7ml `sm3t5tJ8N3mb

sk6gi4 `W`s`W8i4 gd8N6ga3lt[l. s8N `s4`gtQlA, `W`y`W

cspm/s1mb wl`xqJtosoD8N3iq8i4 bmw8k5

k4r4nstk5 tuj5 wv`Jt A xqiq5 x7ml gd`/2

xsM0/wpz Nk3i. s8N wh`mlbsJ6 bwml xqiq5

bm4fx B`yB, ttt x7ml `W`y`W kaX9oxoClx6t9lQ5

s6hzi Nkw5 bs?i `f`Zl1u. xqiq5 xyqb `Ws`W

NlNCt4 xy5p3X9ox8qmb.

tEZix5
srs6b6g7 tEZixq5 iE?4g5 x0p`Qqgi4 ieQ/s?4gi

ryxio x4gwJ8N`dp?q5g5 xqiq8k5 `W`s`W. bm3uXl4

xqiq x5t4gf`l1mb x7ml, bm3u4 vNbu tEZix5

x5t4`gbs1mb xqiq `W`s`W `b4f8Nzo srsb6g

tEZixq8i5 bs?i g0`/6, `k`=/8 kNw8Nq8i s-?`l8`i5

xw{M8 bEs xrxi.

eu3lc8q5g x7ml wm3usbw5 wclw5
eu3lc8q5g5 bm4fx x7`jmJ5 x7ml s=lw5 hNgw8N6i4

xwg6bsymJ5 ryxio x5t4gf`lK5 xqiq5 seq5g5

n=C/4nw5. xqiq5 `W`s`W x5t4gflQ9lt4bs6.

ses6b6gu wmq8i wclw5 `wclw5 xg6bsym1uJ5

x5t4gmExl1u4 xqio1i4 xe`D/6, x7ml

Ni/4nsiq5txXl4g5 vw5tx7 n=3l4 x7ml xe5g/4. `W`s`W

xqiq5 x5t4gmEx`lQ9lt4bs6. srsb6g6 cf6bi ie`o5

wclw5 `v5 xwg6bsym1uJ5 xe`D/4n6 x7ml `W`s`W

bw`mbw8N6 `wcl4`W1k5. bf4nsJ4f5, xfr5g6 wcl[Jxq5

whmQ/`symJ5 xwg6lw?1iq8i4 x7ml

sk6y?9oxt5t/9Lt4 hD6N6gi4 Wi6ns9lt4 xyq8i5

wm3u wcl1i4. xqiq5 xe`D/4n6 sz`bi5g5

!)_qh9lx6Li xqiz Ni/symJi5 xyq8i5 wcl1i5,

bwml x5t4i6nsZlx3t9lQ5 Ni/symJi5 Swp5 taq8i.

xqiq5 wMqb `Ws`W8 x0pgw8NE?w5 Ni/scb6gi

Nk3i x7ml xyq8i ie4n6ys6tsJi5 d`M`i5gi

ieQ/s?4`g9lt4. `t`tt xqiq5 dt1i3XsK5 Ni/symJ5

N9ox1igw8N6 srs6b6gzi vNbs i3Jtq8i.
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t1ux5 bEs3usbw5
xe`1D/4n6 xqiq5 WD3X9oxymJ5 srs6b6g t1uxq8i

bEs3usb3i, ryxio xy5p6tX4bq5 xe`D/4n6

gd8ND`i3t9LA. xe`D/4n6 xqiq5 mDw`lx6gu4

WD6`X9o6tQymJ5 m8iq8i x4X1i bwmz8i srsu !(&%,

x7ml sk6y`?o6ymo6Lt4 cd9l6i %)_Sntu4.

xqi6nsJi4 Niy?4g5 bm4f8Ni `smJi4 iec6gi5

t1uxi5 bm4f8iz Ns/5, bwml x5t4i6nsQ9lt4 xqiq5

bm4f8Nz WD6gi4 iec3X4gi5 t1uxi5 `h3l x2Xox3J4.

xe`D/6 xqiq5 bm4f8Ni d7jx/6 x0p`Qc5bq5g5

sX4ym/q5 mo[LQ5.

bf4nsJ4f5 bmgjz xe`D/4n6, xq8iq5 bmw5b `Ws`W8,

Wlx6gu4 `WyW8 x7ml `t`tt, skD8`i3X9oxJ5 m8iq8i

wm3usbw5 t1ux5. bwm8Nwvlx3t9lA, B`yB sk6y?9oxJ5

sk6gi t1uxi, w7m6`v W0JtQ9lA sk6i6nw5 B`yB

trsto3mb srs6b6gj5 bms8N x`M{vus5 x7ml s`Myxu5

wrCnz bm`sNCil yM4f5. t1ux5 bm4fx c9l`N kNzk5

st3X4g5, `h3l bm4fx tCtC6, xqi6nsJu4 yoix7

wf`x9M4n/4 W/=iq8i4 i[Qxi kN3Jx6 kNq8i5. bm4fx

s`di6nj5 xs9M3Xq5g5 t1ux5 `h3l bm4fx W5ys`M6

xwg/8i6ns9lt4 bm4f8iz xe`D/4n6, bm8Nl m8i1u1k5

xwg6`ltQ9lA. W6ys`M5 wMq8i kNi,

bwm8NsZl`x3t9lA, `w/6l4tbsJ8N3mb dt1gu4 xqiq8i4

`W`y`W, `b4fxl x4gwJ8N6g5 ci7mco3t5tJ8N6g5.

sk6g5 k`b5 `Ws`W8 Ni/sc5bo3uJ5 x5t4`gZlx6Lt4

xqiq5 t1uxi bEs3usb3i. bm4fxl xqiq5,

bwm8NsZlx3t9lA, WD3X9oxJ5.

kNu i3Jt5
m3`D4 uxi6y0JbsJ5 WoEt5t0JbsJ5 bwhmi WctQo6bzi

`b4fx srs6b6gu hDJ1N6goEi3j5 WoEx5 `s4gC6ymJ5

seq5gi4 n=C/1i4 x7ml `Ws`W8 kN`igi i3Jti5,

wMQ/s9lt4 !% g4gw5, g4g?5, su1m[J1i5, x7ml g4g?w5

kN5yx3u x7ml `J`v8u. xmDw5, c3=`Z3J4, `r[Qx6 x7ml r-?l4

wobsNh4ymQ9lt4, xqiq5 x0p`Qqg5 `W`s`W, seq5g

n=C/w5 x7ml `sN6g5 x?7jx/5g5 x5t4gf`l9lt4 kNi

i3Jti. bwml wh`mlt4ngx6 dt4g`uizk5 xqiz

n=3lw5 Ni/symJ5 b6gq8i x7ml taq8i `J`v8

g4gq8i. `b4fx n=C/[lw5 xqiq5, bwm8NsZlx3t9lA

xy5p6ymNhQ/sJ5 srsi bsn8i5, x7ml bwm8Nwo0Jt`o5

b`mz5 kNu5 W9lt4.

by3usbw5 wclw5
bf4nsJi kNi i3J`t5, xqiq5 xe`D/4n6 sk6y?9oxJ5

tus7 xsM0Jtq8i wMq8il by3usb3i bEsaq5gi

wclw5 wMq8i by3i, ryxio x0p`Qq`gbsK5 by3u5

by3j5.

xe`D/4n6 xqiq5 sk6y`?9o6ymJ5 taq8i t4`bo4 bs?i

mv8p `fzi, wMq8i wiQ/sJi sz`bi5 #%_Snt

bwmz8i srsu !(*%. wMq8i xe3`D/4n6 xqiq5 d`Mi5g5

iE/`sq8N3X4gi5, ryxio x`bi4r9lt4

xg6bs/Exc6tbsJ5 `b4f8kz `rNs/osDbs9lt4

is=x4nE/`s?4gk5. xyq8i kNo1i, xe`D/4n6 xqiz

d?3X9oxJ6 x7ml, wh`mlbs8qvlx3t9lQ5

iE/scb6t9lQ5, bwmlbs6 uxiE/`sqNExc6g5.

`M5{ Gt4`bo4H bs?z `J`v8 byq8i5 wloclx8q5g5 xqJi4

`W`s`W W/`sNil by6 M`X0, `b4fxo dWDw/st5 xqiq5

taq8i ho d?ymJ6. bwml xyq8k5 i3Jtk5 srs6b6gu,

k`b5 wm3losDbs?4g6 tW3l4g6 wfx9M4bwot5t0Jbs?4gi5

Ni/scb6g5 t4b`o5. xqiq5 S6glx8q5g5 ryxio

sk6y?9oxJ5 xfisJ4f5 x7ml vJyJu4

uxiE/sq8NE`xo4.

bEs3jx3=c8q5g5 wclw5 `xt4 `n kN=1u5 x7ml `MXgx

xwg6l4b`sym?1mb u4rJu4 xe`D/4n6 x7ml `W`s`W. bsg[LA,

wMq8i bE`s3jx3=c8q5gk5 wcl1k5 xshw5g byzi

bs?i g0`/i xe`D/4nu4 xqi6b`o5 d`mi

W/s/Exc6tym/sJ5 iE/s/Exc6gk5, bms8N xtxA5

is=x4nE/sJ5 grjxAtq8i. bsg[LA, `b4fx d5t1i6nsJ5

bwm8Nw0JtQ/z wMq5 wclw5 ieg`h5. xqiq5 `W`s`W

x5t4gf`lJ5 x7ml wh`mlt4nsNt4 cimAbsN/3m`zb.

mv8p `fzi x7ml kNK7u, ieg`h5 wclw5 bm4fx w`LCw5,

y[A`o5 wclw5  x7ml Wfl wlocc5b6g5 xqiq8i4

xe`D/4n6 sz`bA5 csb`m5 iE/sJ8N6g5 cimAtQ8q9lA

x7ml is=x4nE/sJ5 grjxAtq8k5. bm4fx, ieg3Xq5g5

wclw5 `h3l vWyo4 urJfl1i4 Wc5b6Lt4.

bEs3usbs8q5g5 bs?z A`o4 yMw- Mw4 by3Jx7mExl4

x7ml /lNw by3Jxz Wbc6g5 x5t4gmExl1i4 xe`D/4n3i4

Ni/symJ5 srsb6gzi vNbs. xqiq5 `Ws`W8 xt4gf`lJ5

bmw8i wcl1i, bm4f8Ni`l8`i5 ieg`hi wcl1i, x7ml

wh`mlbs8Nt4.



viii

wm3usbw5 t1ux5 x7ml xaNh4bs?4g5
t1ux5
xqJu4 n=3l`o5 x7ml xe`D/4n6 Ni/scb6g5 taq8i

x7ml b6gq8i ut3i bs?z5 c6ns6`g3u t1ux5c3=zi

n9`o5 er6bq8i `b4fxl d5t1i3X`s9lt4 `s4gC6bsymJ5

ut3i x7ml tnmw6h9lx6LiQ5 xqi6nu4 bs?4f8Nz `JM2

kNq8i utq8i5. xmso4Jx5 x5t4i6nmE`xlw5 n=C/[lq5,

ryxio srsq8k5 bwm8Nwymlx6g5 bm4fx xmso[Jx5

W/symJ5 `b4f8Nz kv6Oi5. n=3l4 vNbu utq8i

bwm8Nwo6tbsc5bChQ/sJ5 bm4f8Nz s/c5 xtq8i5.

bw`mgw8N6bs6 Wym1uJ5 n=3l1i4 `b4f8Ni xms0o[Jx6

x5t1i6ns1uJ6 xe`D/4n6 csp0JtQ9lA `b4ftA5 xat=x6

u`t5 r`zo4 iE?1u1mJ5 s/c5 x`b`ig9l bm4fx

eu3lc8q5g5 bwml wlocD8N3mb xqJmExl1i4 dt4gu4

hDwJ8N6gi4.

WD6g5
WD6g5 srsb6gzi vNbs x5t4gmEx`lK6 `Ws`W8 x7ml

n=C/w5. bwm8NsZlx3t9lA, wMQ5 WD6g5 ciQ`/`i5g5

hD8N6g`o5 G`h3l `Ali s/C4ix3`=5H wMcC/6g5 dt1i6nsJu4

hD6N6gi4 `h3l wm3l4 n=C/4no4. s8N trstym7mE4g6

cspn6bs/Exc6Li iE/s/ExcD`i6tym9lt4 Xs1zq5

bs?`i5`g5.

hD6N6g`o5 x7ml w`ky6 tuu4
ckwq5y`xChx3t5ti6
bwhmi WctQo6bzi, srs6b6gu hDJ1N6goEi3j WoEx5

cspn6bsJi5 WymMs6g6 hDwJ8N6g5 x7ml w`ky3u tuj5

ckwq5yxChx3i6 cspt5tMs6g5 srs6b6gusi4 cspm1mb

ieq8i, `rNs/3k5 W?9oxt5ti6 x7ml `W`sygc3j5

wv`JtJ5 iEcb6lQ5 wkw5 iedtq5 bwml cspm/sJi4

slExN6gcCt4. wobsNhx3iz WoExaJ5 ho

gry/s5txDm9li x7ml gr`b5tx3lt4 slExNC/6g5 bm4fx.

iE0Jy6
xq`Ma6 iE/`s?4gi4 cspnDbsymJ6 b-?i

si4`voxEymJu WctQo6bzi bf8N6yK6 ck6

ie9M5`b6gc5b3i6 Gx7ml is=x4n`scb6g5 ie5H wkw5

iEcb6bq5, x7ml iE0Jyq8k5 `W`sW8 iE/zb bm4fx

i6`r5. bwml iEc5b`Czu4 ie9M`bi4, bm8N iE0Jyz

wloclx8q8i6nsJ6 ysCs`/6gu4, Wbc3i6ns9lt4

ckwq5txDbsJ8N6gi4 s6hi4, tuj5 wv`Jt5 E,

xs4ystc5tx6Lt4 x7ml muxc5tx6Lt4. bmw8i ie9M`b5

ie5tx?si6nsJ5 tuj5 bm4f8Nz is=6bs?4gi5

iec6X4gi5. xqi6nu4 ie9M`b6g3X4g5 kN`o5

wkr8i6nsJi ie9M5`b6gq8i6ns9lt4 wkQx4g`i5g5

kNo1i. wkw5 sz`bi $) srs`o5 x3`CA`o5

ie9M`6gc5b6i6ns9lt4 bm4f8Nz m4f4i6nsJi5, x7ml

xat5 ie9M`b6gcb6i6nsQ9lt4 x3Ni5. `g4g?5, g4gw5

x7ml v=yo4 iE/s?4g5 `J`v8 weoq8i5, ti x7ml

x9`MwzJ5; g4gw5 x7ml `xt4 `n wclw5 iE/s?4r9lt4

wk1i5 w`k=xl1usi, et3usi x7ml r?9o6; g4gw5, `xt4

`n wclw5, x7ml N5`t5 iE/s?1i3X`s9lt4 wkq8i5

er6`bl4; x7ml g4gw5 x7ml w9LC5 iE/s?1i3X`s9lt4

`MXgxusi5.

wv`Jtq5 ie9M`b5 ie5tx?`s8iq8k5
sk6g5 ie9M`b5 wv`JbsJ8N6g5 rNgw8Nj5

ci7mA`iDbsJ8N6Lt4, `x8i6ymJk5 x7ml `x8ixc6gk5

W`si6nsiq8k5 is=x4nscb6gi5 c9l`N5 iedtq8i5

x7ml Wymt5tJ8N3mb tuj5 k4rnsti4 x7ml

t7u7`ubExo1i4 x7ml k4rn`stk5. xaNhQx4nw5 i3J`t5

ieM`b5 tuj5 x[hD6N6`g9lt4 x7ml wv`JtJ6 wkw5 tuq5

nq`J9lt4. s8N bf4nsJ6 w`ky3u, W`sygcq8i x7ml

b3iq8k5 wv`Jt1mb xaNho`Czu4, `x4`gwiqtA5,

r4rtic8q8iqtA5 xyu1i4 Wt5ti6bs6 x7ml ieQ9lQ5

`b4fx ie9M`b5. rNgw8N6 w4WAhv/6g6 wMQ/`stx3i3u1k5

x7ml cspmlt4 W`sygc3u1i4 xg6yi3u1i4. m4f4g5

wo5tJ8N3mb WoE0Jyq8i4 xgExc6gi4

kNgw8N3`uix3lt4, x7ml kw5tlt4 xJq8i3u1i4

bmgsjz W/4nE/3u1k5, sb6r`stxD8N6i6 x7ml

w4WAh5tx3i6. bwm5bs6 W`?oDtQJ8N6iq8k5

W0JtQ/s9lt4 wv`Jtiq8k5 vJyJu4 x7ml xqJu4

xg6bsJ8N6iq8k5 ie9M`b5. x4rr8i6n`s?1m9l

is=x4nE/sJi5 c9l`N5 iedtq8i5 x7ml

W`?oDtQ/symJ8N3m5 sk6gk5 ses6b6gusk5 `rNs/3tA5.

bm3u4 wkw5, `J`v8 weoq5, ti x7ml xM`wzJ5 sc6ymK5

iec6tgNC/8q8i3u1i4 cbatt4 ie4ngxcc5bD4

i`s=x4ni4 c9l`N5 iedtq8i4.

sk6g5 is=x4nw5 c9l`N5 iedtq5 iE/s?1mb

kN6v6`v6ymJi5 kNq8i5 bwml Wt5tymJ8NCt4 tuj5

ie5tx?sNt4. s9l3i wkw5 ie9M`bi4 iEcbD`iCzu4,

hv6g6i6nsocb3S5, s6h5tx?`sq5gi4 x7ml tus5

`smE`xDtq8i5. sk6i6nw5 kN6v6`v6ymJ5 bwmzi5

Wlx6i6nso6Lt4 dwi`Jt`x`lo3mb x7ml



ix

W?9oxt5ti6ns9lt4 "c9l`Ni`zZi4" wlxqJtcs6Lt4

`h3l xsq5 hvclxo6Lt4 x7ml `smtlc5bo6Lt4. bs?i

er6`bl1u, $)_Snt x3Nw5 srso5 sz`bi $)

`x8ixcD8N6yJ8N3mb dwilx3i3j5. x3Nw5 srs`o5 $)

kv6`O9l, x7ml xat5 srs`o5 $)_i xzJ4`Ol, @)_Snt

`x8ixco6ix6g5.

hDJ1N6gk5 xwg6l4bsi6
bm3uXl4 r?9o3us5 x7ml er6̀bl1u kǸo5, sz̀bi 

wkQx1i15 iEc5n3S5 xqtQJi4 xe`D/4n6 d`Mi

cspm/sJi5 slEx8Nq8iq8i4 GsM=nwl`xD8Nq5g6

csb`m5 iE/sZlxDt4 s-?`l8`i5 csb`m5 w`k2 iEJ8N6bzb

xqiz.H r?9o3u, bm3uXl4 xe`D/4n6`b3X4g5 iE/s`Zzu4

g4gw5 ieq5, cd6b5 eMlZw5 m4`bq5 x7ml w9`LC5

krq8i4. er6`bl1u, bm3u?l4 W/s?4g5 iE/`Czu4 N5t3i4,

m4`bi4 `gZ`o5 x7ml g4gw5 ieq8i5.

xqiz xe`D/4n6 x`NNsJ5 xsq8i, k/q8i, s-`?`l8`i5

u[Oxq8i xszbl wqCizk5 iE/zb xqizi4

wMzi4. !)_Snt5 x`NNw5 er6`bl1u x7ml !^_Snt kN=7u

x`NNsJ5 xe`D/4nc3S5 xsq8i `b8Nl trstymJ6

`x8ixc6bwot5ti3u vNbu "WD3X9oxiC6bsJ6

x5b6N6g`ug5". ciQ`/i *)_Snt kN=7us5 x`NNsJ5 x7ml

^*_Snt er6`bl1u x`N8Nw5 xe`D/c6g5 xsq8i

trstymJu4 k`bk5 xg6bs/Exc6tbsJk5 grjxAtk5

xg6yJ5 xuxoZw5 wo8Nh4ym/q8i4. xe`D/4n6 xqiq5

`J`v8 weoq8i, ti x7ml x`MwzJ5, x7ml wkw5

r?9o3us5 x7ml et3us5 x5t4i6ns9lt4 wlx8i

`x8ixc6bwot5tp4f6 vNbu "xq6ym/q8k5 `NmQ/q8k5"

Wym9lt4.

wkw5 xfr5g3us5 x7ml kN`o5 `?`D er6bq8i sMyxu

WymQK5 dt1i6nsJi4 xe`D/4n3i4 `b4f8Nzo wkq8i5

srs6b6gu vNbu. wkw5 xfr5g3us5 iec6i6nsc5b3mb

wm3usb3i4 S`wpi4 `b4f8Nz9o wk1i5 vNbusi5 x7ml

bm8N W0JbsNhQ/s9li x0p`Qqgi4 xqic6iq8k5.

seg`/4 m1i6gEoD8Nq5g6 n=C/4 xqiq5 d?E`x6ymJ5

t`i5 x7ml x9`MwzJ5 x8`NNq8i x7mlbs6 wk1i

x8`NNsJi. xg6bsiqk5 se5g6 n=C/4 bm4f8kz

xaN`htq8i5 bm8N W0JbsNhQ/sJ6. n=3l4 xqiq5

d?Ex6ym9lt4 wMq8i wk1i, ti x7ml xM`wzJ5

x`N8NsJ5. bm3uXl4 n=3lw5 W/s?1mb y[Z`o

h`S6g6bst9lQ5.

bwml iE/scb6gi5 xqiq8i5 sk6g5 `Ws`W x`biS5

csb`m5 iEc5b6bq8i ci7mAtQ8q9lA, wkw5 bs?z5

w`k=xlw5, et3us5, r?9o3us5 x7ml er6`bl1us5

iEc5b6g5 xqiq8i4 dWDw/sti4 x7ml dWDw/s5 s6h3u

WD/5g5 `b4f8Nz csb`m5 iEc5b6bq8i5 cimAtQ8q9lA.

wMq8i kNo1i er6`bl1u x7ml r?9o3u, @%_u5

%)_Sntj5 kN`o5 iEc5b3S5 sz`bi dWDw/stk5

wM3lq8i4 `b4f8Nz csb`m5 iE?4bq8i5. `W`yW

`wc6bs?4rK5 dt1i6nsJu4 `b4f8Nz w`k2 `wJ8N6bq8i

er6`bl1us5. `wc6bsJ5 wm3usbw5 Sw`p5 m4`bq5 vsq9l

bm4fx W0Jb`sNhQ/sJ5.

xq8iq5 d=Dw/s`t5, x7ml s6hu W3Dl/5g5 dWDw/s`t5

x7ml `W`yW wlx8i xs2, k/w5 x7ml u[Oxq8i x`NNsJ5

xg6ygw8N3uJ5 `b4f8Nz5 `wcc5b6bqb iEc5b6bqb

xq8iq8i4. xqiq5 W`y`W S6gy?9oxJ5 xsq8i

x̀NNsJ5 er6̀bl1u, r?9o6 x7ml kN=4. ciQ̀/i 

x`NNw5 d5t1ic3S5 "wh`mlbs/Ex`o5". xqiq5 Ws`W

wh`mlbs/ExcChQ/sNt4 `b4f8kz ti x7ml xM`wzJ5

xN8NsJ5.

x`NNw5 kN=1u `Wy`Wc6g5 xsq8i x0pq8i4 xqiqb

x`NNw5 Ng`M8ys5. xqiq5 mDw9lx6g5 Wzh9`l8`i5

x`NNq8i xfr5g3us5 W9lQ5 `b4f8Nz vNbus5 wkq8i5,

W0JtQ9lA xfr5g3us5 wkq5 iec`ha1mb Swpi4

wm3usb3i4. wkw5 ?`Du er6bzi sMyxu xsq8i

xqicE9lt4 mDw9lx6gu4 Wzhw9lx6gu4 `b4f8Nz vNbu

wkq8i5.

srs6b6gu xwg6l4bsymJ5 dt1i6nsJu4 bm4f8Nz

xqiq8i5 `sN6g5 x?7jx/5g5 cspQx6LA x0pQ1m`zQ5

wkq8k5 kNc6g5 c9l`Ni. `b4fx `sN6g5 x?7jx/5g5

bwm8Nwoz/Exc6Lt4 ryxi x7ml srsk5 bsnk5

trstymo3m5 tuj5 bw`m5bwNXl4 xqi`o5 `b4fx tzs/3u5

g4gj5 w`k2 tuzk5 ieQ?4bq8k5.

`x8ixo6gcMs6ym8q5g6 x4gwymJu5 `sN6gu5 x?7jx/5gi5

`b4f8kz srs6b6gusk5 `m8NsJj5 tr9LA.

x4gwiq8k5 hDJ1N6g5 tuj5
ckwq5txChxDbsJj5
skq5g5 cspn6bsymK5 wobsNh5tx6Lt4

x4gwymic3m`zb xe`D/4n5 x7ml xyq9l hDJ1N6g5

bmgjz tuj5 ckwq5y`xChxDtq8k5 vNbus5

srs6b6gzi3usk5. wo5tNhxDbsJ6 `m8NsJ6 WoExayK6

kN=7u `b8Nl giyymJ8N6ix6g6 x`gto1i4 gn3t5tli

cspmt5t0JbsJ8N6gi4 x4gwymJk5 x7ml

x5b6NDbsJ8N6g5, Wlx6gu4 `b4f8kz t9oq5gk5

csp8q5gk5 x4g6b`snCwl`xC/6g5 hDJ1N6gi5: x3Nw5

egqs6g5, WxC4n`o5, WxC4n6 x7ml WxCw5.



x

yM3Jx3u cspnDbsJ=i3i5 wo5t0JbsJ5 sc6ymM`s6g5

`b4f8Ni srs6b6gu cspnDbsJi5 x7ml uxi6y0JbsJi5

WoEt5t0JbsJ5 si4`vz "srs6b6gu x4b3=1i`z6g5

hDJ1N6g5 @))@" NlNw6y1m5 `b4fx w=xq3u1i5

x`mm4t5tcb6lt4 x7ml wv`JtJ5 x`mm4t5tc5b6i6 w=xq3u5

xb6N6g`uqt5ti6nsJ8N3mb. xq`JK6 wvJtJ3iz bmw8k5

x`NNzk5 W`xCzk9l w=xq3u5 x`mm4t5tc5bDt4 bwml

w=xqs2 w7jz wMcD8NClx3t9lA `W`s`W Ni/symJi4

vNbs srs6b6gzi.

cspnw?9oxt9lQ5 bwvi `?D er6bq8i bfnD3X9oxK6

`b4fx x5t4`gZlx6 xe`D/4n trstN/3m`z5

h4vwo`?9o3t5tli WD3X9o`x0Jtq8i4 hD`y5, xyq5

wotNhxDbsymJ5 xyq8k5 yM3Jx3u bfnD3t5tym8q7mb

N8ox1igw8N6 cimoDbsJ8N6gi4 W9lA bm8N

x5t4gf`lZlxDt4 xqiq5 xe`D/4n6. bm4fx WQxo`n6gu5

bft5tymJ5 mo[g5 i3Jtk5 cspnDbsymJi5 b4fx tuj5

wv`Jt5 E, x7ml C x7ml vtymQ8lQ4 b4fx tuj5 wv`Jt

E x7ml wf`xM4n/4 `b4fxl nS0pympQ9lQ5 bmgjz

xe`D/4n3j5. wMq5 s6hk5 katD`t5 `sN6g5 x7ml wclw5

krc5tx3N6g5 wv`JtJ8N3u1mb kat6ymlQ5 x4gwJ8N6iq5

bmg7mz5 xe`D/4nccbsJ8i5 gd8N6ga6ymJi4.

cspm/s8q5g6 ho x4gwJ8N6iq5 bm4fx dWDw/s5 x7ml

gd8N6go4 dWDw/s5 bmgjz cimc6bwoi3j5

srs6b6gusk5, ryxio wMq5 csp/symJ5 xgw8NsJi5

W9lA bm4fx x4gwJ8N3iq5 `W`y`W x7ml `t`tt. kN=7u,

x`NNw5 d5t4yQ`xymJ6 xqiq5 `W`y`W xsq5 W`xC6`b1Q5

u4ri6ns?4g5 w`kC`b5. `b4fx WxC`M5 sNbD8Nw`o`sc1m0J4

xu3lw5 x7ml ci7mNw5. `t`tt w=xq3i w7jq8i

xu3loDtvicb3mb WxC`Mi x7ml hDy3i. tuj5 wv`Jt5 E

x7ml `suZ _ # dwi`JAtk5 `sb6N6g6 Ni/symK5

ie9M`bi wv`JtJ8N6g5 nStymlQ5 rNgw8N6 bm3u4

x4g6bs8ix8q7mb hDJ1N6gi5 `h3l `WyW8.

wv`JtJi4 _ x5b6N6gi4 gn3t5ti6
kN6v6`v6ymJ5 WNhxctQ/K5 x7ml vNbu x=4g6ymJi

`x8ixc6bwot5ti3u xsM5ypsJ5 WoEQx6ymo3mb

cspmt5tlt4 wv`JtJi4 _ x5b6N6gi4

cspmt5t0Jbs/Exo1k5 x7ml gn6bs/Exc6gi4

srs6b6gusi4. bm3u4 W0JbsJi5 whmQ/s5txExc3S5,

wMQ/slt4 ckE5`giq5 x7ml c`ktQiq5 ie5

iE/sc5b6g5 x7ml w`ky6, W`sygc6, ie5txEQxc3i6,

W?9oxt5t0Jtc3i6 x7ml b3i3j5 wv`JtJ5 bm4fx i6`r5.

xsM5yJbsix6gk5 whmoxE/s/Ex`o5 vg0/sc5b6g5

xe4yct`Q[Lt4 `b4fxl kN`o5 x4g6bsymJ5. wv`JtJ5

iE/sq8Ncb6gi ie9M`b `m8NsJ6 cspmJ5

ie5tx?siq5 xqi6nsK5 slExN6g6bc8q7m5.

wo8ix3i6, wo5tNhx3t5ti6
cspmoEx9MA8N6i6 x7ml
gnsmt5tc5b3i6
srs6b6gu hDJ1N6goEi3j5 WoEx5 wob6yymK5 bm4fx

N9oxgw8Nu4 gnsm/Exc3iq5 srsb6gusk5 bm4f8iz

hDJ1N6g ie9M`bi xy5`pJ8N6iq8k5 x4gwJ8Nlx3iq8k5

iEc6b3iq8k5, W?9oxt5t0Jt4nq8k5 x7ml w`kyq8k5.

bwm8Nw7m5, WoEt5t0JbsJ5 WoE?4g5 xfisJ4f5 x7ml

xgw8Ns`Jt9Lt4 wo8ix3t5tlt4, w7u1i,

cspmoEx9MA8N3iq8k5 x7ml gnsm/Exc3iq8k5.

xsM0/Qx6bsymJ5 `b{hjz h3`Ciz II `b4f8Ni srs6b6gu

hDJ1N6goEi3j5 WoEx5 wMc6g5 W?9oxtbslt4

wo8ix3t5tJ`t5 xg6bsix6g5 wo8ix3=1i5, kNo1i

x=4g6ymJi hDJ1N6goEi3j5 vmpsJ5, wo8ix3t5tps?4g5,

kNo1i SMC`t5, x7ml w8Ngcw5 _ so3Nw6yZhx3`t5

vtmc5b3lt4. xbsy3u5 xbsy3j5 scct`Q1i6 x7ml

sk8q5gi4 vtzJ5 cspt5tymK5 x`gtc3izi4. wobsymJ5

`b4f8Nz xg6bsymJi5 x`gtclx8qmb vJyJu4

giyymNhxDbsix3li x7ml bs6`yct`Q?1i1j3

ses6b6gusk5 bm4f8kz hDJ1N6goEi3j5 W0JbsJi4.

bwm8NsZlx3t9lA, sk6i6nw5 wo5txChxDbsJ5 bm4f8kz

ckwos6bsJk5 x7ml ckwozo6iq5tA5 W/s/Exc3mb.

wo8ixDt4nw5 wo8ix3=1i
wo8ixDt4nw5 wo8ix3=1k5 nebsymJ5 `b4f8Nz

x9MwzJw5 kNq8i _ kN5yx6, vt5tLQ5 wonwpk5,

wo8ix3=1k5 vtmpk5, x7ml Z?m4fq8k5 kN5yx6

xsM5y-=zk5 wo8ix3goEi3u. wo8ixD`t5 neb`symQK5

`J`v8, xg6Lt4 x9MwzJ5 kNq8i _ kN5yx nNym/q8i4,

ryxio wM`bEym9lQ5 x`gtco6i`x3mb x=4g6ymJq8k5

ckwoz8iqtA5. wo8ix3=1i wo8ix3t5 hD`y5

wMscbsMs3uJ5. 

kNo1i x=4g6ymJi hDJ1N6goEi3j5
vm`p5
wvJ6y6bs9lt4 kN6v6`v6ymJi5 WNhxctq5, `b4fx

x=4g6ymJi hDJ1N6goEi3j5 vmp5 WoExc6g5 kNo1k5

x7ml x=4g6ymJk5 vmps9lt4 wMq8k5 cspnDbsJk5,

x7ml gnsmt5tpQ/s9lt4 x7ml WoEt5t0JbsJk5

r[Z6g6ts9lt4 kNo1i. wiq5 xe4bsif5 x=4g6ymJi

bwfNil w`ky3j5 slExN6g6bc3m`z5 wh`mltc3=sJi

W9lQ5 hDJ1N6g5, x7ml bwml x=4g6ymJi

hDJ1N6goEi3j5 vm`p5 wcNw/3tQ/s?4g5 kNo1i`z6Lt4,

`b4fxl wM`Qo6t5tymJ8N6g5 w4WQps9lt4 kNoq8i5.

W0JtQ9lA `b4fx x=4g6ymJi hDJ1N6goEi3j5 vm`p5

wiq5 vJy5t`x6ymJ5 W9lQ5 x7ml wvJ6y6LQ5

xg6bs/Ex`o5 hDJ1N6goEi3u W0JbsJi, sk6g5

x=4g6ymJi hDJ1N6goEi3j5 vm`p5 wi`bD8N6ym1mb

WNhx3=co6Lt4 d5t1i6nsJi4 W/4no1i4, s-?`l8`i5

wo8ixv8iExym9lt4.



xi

wo8ix3t5tps?4g5
wo8ix3t5tps?4g5 wcNw/3`t5 bm4fx srsb6g`ug5

kNoq8i, sfxaK5 wMQ/s9lt4 xaNh4goEp4f5,

wlx6nwp4f5 N/ax5, x7ml w8Ngcw5 xyq9lbs6, `b4fx

b[? wkw5 scctQN/6bq5 cspQxDmA=5 x7ml

scs0/s5txDm8iDt4. bwvi h3`Ciz II `b4f8Nz5 srs6b6gu

hDJ1N6goEi3j5 WoEx5, ^_aJ5 wo8ix3t5t0JbsJ5

bmgjz hDJ1N6goEi3j5 gi/symo6g6 `b4f8kz !))

wcNw/3t9ME1k5 bwvi `MXgx, kNK5 x7ml kN5yx6.

wo8ixD`t5 netbsMs6g5 `b4f8Nz x9MwzJ5 kNq8i5 _

kN5yx6, wv`Jtym1uJ6bs6 wqCt5tizk5

wo8ix3t5t0JbsJi4. `b4fx wo8ix6bsJ8N6g5

xq[o`?9o3t5tymJ8N6g5 cspm/Exc6bq8i4 bm4f8iz

hDJ1N6gk5 W0JbsJ5 bs?i wk1i`zME4`g9lt4.

kNo1k5 SMC3i6
kNo1k5 SMCMs6g5 W9lA hDJ1N6goEi6

xg6bsMs6ym1uJ6 ciQ`/k5 kNo1k5 %)_k5 kN5yx3u

x7ml kNK5. cspmJ3Jx5 WNhxct`Q4tsJ5 b4f8Nz

kN6v6`v6ymJi5 WNhxctQ/5ti5, wlx6nwpi cspmJ3Jx5,

so6Nw6yZhx3`t5, x7ml x=4g6ymJi hDJ1N6goEi3j5 vmp

sc6tQ/s9li kNo1k5 wMQ/sJk5. kNo1k5 SMCi6

vJy5tx3t5tJ8NoMs6g6, bmgjzl W7mEslx6gk5

wMst5ti6 wk1i4.

w8Ngcw5_so6Nw6yZhx3`t5 vtmc5b3lt4
vtmt5tc5b3i6 w8Ngc3i4 x7ml so6Nw6yZhx3ti4

cspn6t3Jxi4 vtz9lt4 W?9oxtbsym9lt4 ti weo1i5

xgDbs9li `b4f8kz w8Ngc3k5 x7ml cspn6t3Jxk5

gry`?oct`Q5txD8N6ix3mb wu1k5 x7ml W`sy`?9o3t9lA

mDwozJ6 gnstoEiz wu1k5. vtmt5t`i5

WJ8N3t5tym1uJ5 cspn3t3Jxi4 W=c3t9lQ5

wo`XoD8N6ix3mb cspm/sJgc5. tnm5

w8Ngcw5_cspn6t3Jx5 vtmiq5 vJy5tbsymMs6g5 b-?i

WoE/siz II WoEt5t0JbsJk5.

bwml wobE/sm0JbsNi xg6ym/q5tA5 xe4ymJ5

wo5tNhxDbsJ5 vJyK6, w`M8i4f5 W7mEsJi4

r4r5tJ8Nc5b6g5. wMzbs6 `b8N wobs5txChQxo4 bm8N

x4gwJ8N6iz gnstoEis2 bm4f8iz wk1i4.

WoEx4n5 vNbu x7ml yM3Jx3u

srs6b6gu hDJ1N6goEi3j5 WoEx5 yK7jx4tQ/`sJ6

ne5tlt4 yM3Jx3j5 xg6bsJ8N6gu4 so3Nw6yAt=i3u4

x7ml `m8NsJ6 xg6bslt4 n=C/w5 x7ml `Ws`W8, x7ml

bms8Nl XnQ/sJ5 xsM8iqtA5 yMu. xeAtJ5 srs6b6gu

hDJ1N6goEi3j5 WoEx5 wo8Nh4ym/q8i5 wobsJ5

giyymJ8N3mb gz=9MEq8i4 xgxZosDbsix6gk5

whmosDt4nk5 x7ml WoEx4nk5 vNbu x7ml yM3Jx3u.

vNbu srs6b6gu kN6v6`v6ymJ5 xsM5ypq5

WoEcbs8i3X`symK5 srsk5 xuh7mE`xl1k5, Wlx6gu4

bms8N yM3Jx3u.

vNbu WoE`x4nw5
hD`y5 Wlx6gu4 x5b6N6g8NMa1mb W9lA Nigw8`N3iq8k5

yMu x?t5ti hDJ1N6gi5. gry/sJ5 cspn6bsJi5 x7ml

cspnDt-=iq5 srs6b6gu hDJ1N6goEi3j5 WoEx5

wo8Nhx6bq8i5 bm4f8iz hDJ1N6gi4 x7ml W`xC4nk5,

w`kC`b3ifw5 x7ml hD`y5 ho wo8ixq5g5 wv`Jtym1mb

xe4y0Jbs9lt4 vNbu grjxAbsix6gk5 bm4fx hD`y5

ckwq5yxExc3iq8k5. Z?mgc4f5 `m8NsJ6

cspm8Nhx5txc5bo6g5 ckgw8N6 bm4fx srs6b6gus5

kN6v6`v6ymJ5 hDyq5 xw5g6l4bsJ8N6iq8k5 hDJ1N6gi5,

x7ml xqiqk5 x7ml x4gwJ8N6g5 bm4fx hDJ1N6gw5

ckwq5yxChxDtq8k5. srs6b6gu hDJ1N6goEi3j5

WoEx5 vJyJu4 grjx4t5tpsc5b6g5 bmw8k5 Z?mgc4f8k5

`N-b4f8k9l xsM0/Q`x6ym/q8k5. srs6b6gu

hDJ1N6goEi3j5 WoEx5 cspn3iz wic3tbsJ6

WoEcbslxc5b6g6 W?9oxt5t9lt4 vNbu xqDti4

kczt5ti3j5 xg6bs/ExcD`i3tb`symJ5 dWDw/s`t5 o8bw8.

yM3Jx3u WoEx4nw5
yM3Jx3u xqD`t5 kcztbsd9lQ5 hD6N6go1i4

xi6l4t5t/E`xc8q8i6 wobE/smK6 bwml xfisozJ4f5

`xe4ymJ8N3ix3mb bmgjz wlxq0JbsJk5 hDJ1N6gk5

srs6b6gu. g`zi !% srs5 bwm8NwNh`x6ymJ5 _

h4voQ/`sJ6 yM3Jx4f5 vJy5tbsJ8N3iz _ WQx3lQ5

cspnw0Jtgci5 `b4fx NlNw/wymJ5 `Ws`W8 wMq8i4

wlxqJbsJ5 vNbs srs6b6gzi bms8N yM3Jx4f5

WoExa9lt4 scsysc5b6Li W0JbsJi4 `b4fx srs6b6gu

hDJ1N6goEi3j5 WoEx5 net5tymK5 bft5tJ8N6gi4

bm4fx N9ox9M`E6 hDJ1N6g5 `b4fxl kwbsymJ5 vNbs

yM`bi5 WD3X9oxgw8No3mb ie9M`bi x7ml bms8N bq6

wMq8i kNc6gi srs6b6gu xqtQ9lt4

wh`mlbs/Exc6ymo6g5 ci7mc6bwot5tpk5 xzJ6`vzJi4.

s8N gn3t5ti6 nqJu4 mo4n3t5tJ6 yM3Jx3u4 xqDti,

who9Li !((* x7ml @))!, kat5tx7mEZh[lA

xix6l`haJ5 n=C/1i5 seq5gi5 x7ml `Ws`W8 x?t5tk5.



xii

szy4gu5 trX4g5 xdtc6Lt4 yM4f5
hDJ1N6gk5 vtm=4JxExcDbso6g5
srs6b6gu hDJ1N6goEi3j5 WoEx5 cspnwiq8i5

gry/sJ6 `b4f8kz yM3Jx3u W?9oxt5ti3u vuyN5 `JM2j5

szy4g4f5 trX4g5 yM4f5 hDw5 vtm=4JxExc3iz5

scsycM`s6g5 sdmw5gi4 n=C/1i4 x7ml `!^_AJ5 `Ws`W8,

bm3u[l wh`mlbsJ5 vNbus5 srs6b6gzi5, g`CE?9ox/z5

`b4f8kz `Ws`W WoExE/s/Exco6gk5 kcztbsNh[li,

katbsym`?9o6ymli, s-?`l8`i5 xy`stb`s5tx7mE3li

hDJ1N6g6 xisC6tbsJ5, x?7jx4tbsJ54 x7ml

xysp/sc5b6g5 !^_aJ5 `Ws`W, x7ml NlNw6y0JbsymK6

`b4f8kz wh`mltq8i4 srs6b6gus5 x7ml kN6v6`v6ymJ5.

`b8N yM3Jx3u W?9oxt5ti3u vuyN5 `JM2j5 szy4g4f5

trX4g5 yM4f5 hDw5 vtm=4JxDbsiz5 vJyd/s9li

xtos6b`sMs6g6 #^_i5 yM3Jx3u kNoq8i5, x7ml

WymQ9li s6rq5gi4 n=C/1i4 vmJcExco6izi4. vNb

`xe4yQxDtcMs6g5 bmw8k5 WQx6tbsymJk5 tyWE !((*_u.

y`b4Bx7 vtm=4Jx3iz
srs6b6gu hDJ1N6goEi3j5 WoEx5 cspn6ym/q5

wv`Jtym1uJ5bs6 xqJu4 yM3Jx3u yMoEi3j5

WoEt5t0JbsJi4 yM3Jx3u `Ws`W vtm=4JxDbst9lA

Gy`b4Bx7 vtm=4Jx3izH `b4fxl g`CE/cMs6g5 w`m4: kat3lA

s-`?`l8`i5 xsM5txo3lA nN/siq5 x7ml xg6b`siq

`b4fx !@ `Ws`W8; NlNq5t`x3lt4 x?tj5 hCw/5g`i6t9lQ5

`Ws`W x4b3=z5; x7ml xJo6tymlQ5 k`b5 wm3loxE/s?4g5

`W`s`Wa`/6g5 netbs5bwom9lt4. s8N vtm=4Jx3i6

NlNw6y5t`xMs3uJ6 ckwozJi4 x7ml x5b6N6g`igi4

xg6bsocb6gi4 srs6b6gq8i x7ml kN6v6`v6ymJi5.

yM3Jx3u yMoEi3j5 WoEt5t0JbsJi4 yM3Jx3j5

xg6bsiq8k5 `Ws`W vtm=4JxDbst9lA xgw8ND6Li

xtos6bs/Exco6t9lA mw @))! bwvi y`b4Bs7, h`=b8.

vNb yKo3X`sMs6g6 NlNw6y9li vtm=4Jx3i3u4.

bwmz8i sgWE @))@, sz`bi !%) kNw5 yM3Jx3u

xtosEymo6g5 `W`s`W vtm=4Jx3iu x7ml @@ yM3Jx3u

kNw5 `xe4y9lt4.

vNbus2 srs6b6gxi kN6v6`v6ymJ5
kczt5tNh`x6tq5 `Ws`Wi4 vNbs
srs6b6gxi kN6v6`v6ymJ5
kczt5tNh`x6tq5 `Ws`Wi4 tua6tbsM`s6ymJ5

!((&_at9lA tosEd/s9lt4 vNbu wic3tbsd9lQ5

`b4f8kz yM3Jx3u W?9oxt5ti3u vuyN5 `JM2j5 szy4g4f5

trX4g5 yM4f5 hDw5 x7ml yM3Jx3u x?tj5

WoEt5t0JbsJ5 yM3Jx3j5 `W`s`W `x0`pct`QAbst9lQ5. `b4fx

srs6b6gu hDJ1N6goEi3j5 WoEx5 kN6v6`v6ymJ5

WNh`xctq5 vtmpa3t5tMs6g5 `b4f8kz vNbu srs6b6gu

kN6v6`v6ymJ5 kczt5tNhx6tq5 `Ws`Wi4. `b4fxl vNbu

srs6b6gu kN6v6`v6ymJ5 kczt5tNhx6tq5 `Ws`Wi4

wMscb6=Q9lQ5 vJy5tx3t5tctQ9lQ5 yM3Jx3u `Ws`Wk5

`x`pct`QAt5, W9lA wMzA5 wvJ6yDtQ9lA `b4f8kz

srs6b6gi h4DJ1N6goEi3j5 WoEx5. 

srs6b6gj5 ux8iEi6 x7ml
wot5t0Jbs8Nh4g8i WoEt5t0JbsJ5
srs6b6gj5 ux8iEi6 x7ml wot5t0Jbs8Nh4g8i

WoEt5t0JbsJ5 `xe4bsymJ5 ses6b6gu vtmp3Jxq8i5

xg6Lt4 WNh`x3X4g5 `b4f8iz srs6b6gu hDJ1N6goEi3j5

WoEx5 cspn6bqb gr`bq8i4. x7mlbs6, kN6v6`v6ymJ5

WNhxctq5 `b4fx srs6b6gu hDJ1N6goEi3j5 WoEx5,

wkw5 yM3Jx3u vg0pct`Qq5, vgtctQ9lQ5 Aw5y vtmpq5

yM3Jx3j5 x7ml srs6b6gq8k5 xb`X{v vtmpJxq5,

wvJ6Lt4 kw5t9lt4 xgxZ4nsd/3u1i4 `b4f8kz

srs6b6g7j5 ux8iEi6 cspm8Nhx5tx3i6 x7ml

wot5t0Jbs8Nh4g8i WoEt5t0JbsJ5, `b4f8Nzl sk6g5

mo4g5 `b4f8Nz srs6b6gu hDJ1N6goEi3j5 WoEx5

xg6ym/q8i4.

`b4fx srs6b6gu hDJ1N6goEi3j5 WoEx5 gnsm/s5tx3mb

x7ml x0posEo3mb wlx8i srs6b6gu yM3Jxq8i.

kN6v6`v6ymJ5 srs6b6gzi vNbs bs5gc3u1mb srs6b6gu

hDJ1N6goEi3j5 WoEx5 nNymiE/q8i4 bmgjz

xyq8k5 cspnDbsJk5 x7ml uxi6y0JbsJk5

WoEt5t0Jbsji4 WoExE0JtQ9lQ5 W0JbsJk5 `h3l yMs2

xy5p3izb x7ml `sm3X4g5 x0p`Qq`gbsiq8k5

xglx6bwomt5ti6. vJy5tx3t5tymiz b4fx srs6b6gu

hDJ1N6goEi3j5 WoEx5 wobE/symK5 !(((

si4`voxEym/q8i `b4f8kz vuyNq8k5 yMj5 x7ml

vJ`y8ND8N6gk5 W?9oxt5ti6 x7ml wu1k5 wo5txC`hbsJ5

xe4h6bsymJ5 @))@_u



xiii

NẁN6ymJ5 x7m xgo3tbsd/sJ5

hDJ1N6g x7ml hNw5 x?t5t̀i5g5
• W7mEsK6 uxiE5txExc3iz k`bao6g5 `Ws`W

bmg7mi hNi5 rhgw8N3i5 x?t5t`ig8i5 yMu5, s8N

`s4`gtQlA, wm3la6ymJ5 wfx9M4bwo0Jt5, r`x4yymJ6

r`xn`o6 ty4t5tD`t5 x7ml nl7m6nst5 wm3lw5

xo`A/w5 cf6bs9lt4 gd8N6g5

• vJylA cspnwiz5 Wt5t?4gi4 hDJ1N6gi4

wv`Jtix3m5 NlNw/D8N3lQ5 N9ox4

srs6b6gjx/7m`zb bs?z c9l`N kNq8i`z6g5.

• Wgc`si6nw5 `Ws`W uxiE/s5txq8N6lt4 yM5tk5,

bwml cspn6ymJ6bc5t`xqlx3m5 xfisozJ4f5

xyD6b3=Qc5b6bq8i4.

• yMu4 uxiEi6 x7ml xg6bsiE/z Wbcw8NExc3m5

gry/s5tx3ix3m5 Nr1`z3m`zb, xdtQ/q5 x7ml

xqiq5 hDJ1N6g5 trX9ox?4g5 `J`v8j5 bs?z

xwyx7u5

• wcNw/6bsv8iExc6g6 xdtQc5b6bq5 W9lQ5 bm4fx

seq5g5 n=C/w5 GWlx6gu4 xe`D/4n6H bmsz vNbu

srs6b6gzk5 

• vJyJu4 cspn6bs/Exo4 wobs5tx3ix3m5 W7mEsiz

x7ml ckwoziz xe`D/4n3j5 katDbsNhx6g5

• wobsNhx6g5 xqiq8i4 hDJ1N6g5 by3i x7ml

wmw5 wcq8i vJy/Ex`o5 `b4fx9l x5b6N3mb

xy5p6gcgx`Cz5 yMu5, byC`MD6ymJk5 x7ml `f1k5

• cspn6bs/Exo4 gry/`stxd9lA WmEsiq5 WD/5g5

nlm6n3ix3lQ5 hDJ1N6g5 b`mz5 hNi5 x?t5ti

• Ws`W8 bEs3`ug5 uxiE/sq8NEx`o5, wm`=5 xsMiq5

wobE/s?9oxo3mb WmEsiq8k5 trt5tc5b3mb

xdtQ/s9lt4 bwhmi8i9o whmQ/`sMs6ym8qvlx3m5.

• wiq5 bEs2 yfxi5 wqCiq8i5 hDJ1N6g5 wMz

bs?i``xl6`g5 x?t5ti tr5g5 bmsz xyq8l

gry/s5txv8iExc6Lt4 _ s8N W7mEslx6g6 W9lA

yM s`dy?9oxizk5 xy5p6yJ8N3m5 bEs yfq8i4

• cspnwlt4 xg3lt4 `sN6g6 x?7jx/5gtA5 "mo[lA

ei3lA" bEs4f5 wm=4f5 wqCiq8i5 giyymJ8N6g6

csp/sJmJi4 xdtQ/q8i4 xg6bsJ6 hDJ1N6gi5

bms8N bEs4f5 trstNhx3t9lQ5 srs6b6gj5

• cspnwv8i3lt4 bmg7uz Wt5t?4gi4 hDJ1N6gi4

wv`Jtix3m5 cspm/s/Exc6g6 ckwozoC/3m`zb

trstAt4 srs6b6gj5

• bm8NsZlx3t9lA xSt cspm/`siz W7mEs9li

t4rt5t?4g6 hDJ1N6gi4 bmsz `czk5 kNs,

gry/s5t`xv8iExc6g6 bmg7uz ck6

bwm8Nwo?1m`z5, ckwozo3X1iz bm8N

h4fwA8N6g6 hDJ1N6g6 bmsz `cz`ioCzu4.

• yM xy5p3X9oxizk5 i[Mh1izb iEsQ/sK6

x4gwic6ix6g6 x4h7mExl4 vNbs srs6b6gzi4

x7ml cspn6bsv8iExo4 gry/`stxv8i6ix3mb

x4gwiq5 yM s`dy?9oxizk5 bm4f8kz hDJ1N6gk5

• wo5tx6bs/Ex`o5 ck6 xs4X9ox1m`z5 bm8N

xsJw5g6 dxaw8N6g6 x4gwizl wqCiq8k5

hDJ1N6g5. WmEsK6 bf5txv8i6bs/Exc3m5

x4gwym0JyE/q5

• `b4f8Nz w`ky3u tuj5 ckwosD8NoDtq5tA5 yM3Jx3u

Gs8N `s4`gtQlA, xs7mdtu4 xg6yi6, x7ml yM3Jx3u

xgxZw5H, x7ml hDJ1N6g5 srs6b6g`u5g5 vNbu

hDJ1N6g5 x7ml WD6g5, wclw5 x7ml
i3Jt5

• uxiEi6 hDJ1N6gi4 `m8NsJ6 xg6ylt4 ryxiso3S6

yM3Jx3u kczt5t0Jti4 vJy5tbs/Exo4 i3Jt5

W9lQ5, wo5tx6b`sNhx3lt4 x`gtc5tx3iq8k5 bm4fx

kczt5t0JbsJ5

• k`b5 `Ws`W vJyJu4 uxiE/`s1qN6lt4 x0p`Qqgk5

i3Jtk5 wMQ/s9lt4 by3usbw5 wclw5 x7ml

bEs3usbw5 i3J`t5

• xqJ7mExl4 x0p`QqiE/q5 xe`D/4n5 xqiqb N5t3i

ho `m8Nj5 ckw7m5 bwm8Nw7m`z5 gry/sMs6ym8q5g6

x7ml wobs5txChv8iE`xo4

• x4g6bsJ8N`dpJ5 bm4f8Nz `WyW8 Nk3k5 W7mEx`lK6

x7ml whmQ/s5txviExc6g6 bm8N

• xe`D/4n6 x7ml xyq5 seq5g5 n=C/w5

uxiE/s5txv8iEx`o5 wcl1i5 x7ml i3Jt`i5g5

xqiq5 kwymo3mb WD3X9ox`J`/6Lt4 bwml

gry/s5tx6ym8q7mb.

• xqJ5 `m8NsJ6 Wb`o5 `Ws`W8 x7ml xyD6b3=Qc5b6bq5

by3usbw5 wclw5.

• cspn6bs/Ex`o5 wobs5txDbs8ix3mb xqiq5 `Wy`W8

W5ys`Mi srs6b6gzi vNbs x5t4gf`lZlx6

xw5g6lwJ8NChQ/`sK6

• `smJw5 x4g6bsJ8N6iq5 hDJ1N6gi5 i3Jtk5 ho

w3Xziz cspm/sJ4nk5 _ cspn6bsviExc6g6

c`ktQJ6 xqtQ1m`z5 hDJ1N6g5 GwMQ/s9lt4 x7ml

gd8N6gD6ymJ5 `W`y`WH x4gwJ8N3mb srs6b6gu `smJi4.



xiv

• `kc5b3iz x7ml x6g6yiz hDJ1N6g5 srs6b6g6

x?tzi `smJq8i[l x7m ieQ/`s?4gi4 ho

cspn6bs5tx6ym8q5g6 _ ckwos3t5tc5bo3iz k`b5

hDJ1N6g5 gry/s5tx6ym8q5g5, x7ml hDJ1N6g5

`s7mc5b3iq5, `smJ3tA5 x?7jx4X9oxiq5 x7ml

rhDc5b3iq5 xyD6Lt4 bm8Nbs6

cspn6bs5txv8iEx`o5.

• yM sy5p3izk5 i[Mh1iz yK9o3X`s/s`cExc6ymJ6

yKi4nu WoExE/s8ix6g6 bwml yM xy5p3izk5

xq[o`?9o3t5tymJ8N3m5 hDJ1N6gi4 i3Jti

• k`x5ti6 cspnDt4ni4 i3Jti4 x7ml WD6gi4

cspnDt4nk5 W5txoQxo7mEx`lK6 x`gtc5tx6`glt4

x7ml vJyJu4 wvJ6g5bs5t`xEx`o5

• WJ8N5tx3izi4 hdw6ytb`s5tx3i6 W8q6N`w6bsi6

uxiE/siq8k5 WoEt5t0Jbslt4 vJy/Ex`o5

wlx8i cspnw-`=5 gry/s5txDtq5tA5 wMst9lQ5

cspn3y-=QlQ5 cspnZ4ndtQ/sJk5

• xqi6ni4 wo5tNhxDtc3lt4 cspnDbs8ix6gk5

x7ml ttC6bsix3t9lQ5 wuA5 euDx6bsc5b3lt4

sco`mZoxEymJ3tA5 bm8Nbs6 tosDbsymJ6. 

• ckwq5yxExc3iq8k5 bm4fx WD6g5, wclw5 x7ml

i3J`t5 ciQ`/`iXb kNo1i hDJ1N6gos6g5 G`h3l

bm4fx gM4b3`=5 x7ml sNb6g4ni5 wiQ/`sc5b6g5H

cspNhx5tx6bs/ex`o5, bm4xl kNo1i`z6g5

whmQ/sJ5 wh`mlbsiq8i4 `b4f8kz srsb6gusk5

hDJ1N6g5 x7ml wkw5 ckwqizk5
• cspn6gcv8i3li bmgjz ckwq5yxExc3iq8k5

bmw8Nwozo3tbs?1iq5 iEc5b8qt9lQ5 ie9M`bi4

• x5b6N6g iE/so3m`zb xqi6nsJi4 xe`D/4ni4 bm8N

csp6bs5txv8iExo4, Wlx6gu4 `b4fx er6`bl4 x7ml

kN=4 x=4g6ymJq8i5

• xfMw5gli uxiE/sc5b3i6 hDJ1N6g5 wk1`ig5,

Wlx6gu4 xe`D/4n5 x7ml x0p`Q8qg5 `Ws`W8 G`h3l `W`y`W,

wm3lw5 nl7m6ns`t5 x7ml dWDw/s`t5H, vJq6gu4

cspm5txo3t5t/Ex`o5 xqiz WD3X9ox1m`z5 s-

?`l8`i5 xys?9ox1m`z5

• W7mEsK6 vJyt5bExc3iz uxiE/sizb

iE/sc5b3iq8k5 ie9M`b5 kNo1i iE/sc5b6gi4

ie9M`bi hDJ1N6g6bc3m`z5.

• xq8iq5 xe3`D/4n6, w7m3l5 nl7m6nst5, dWDw/st5,

`Wy`W8 x7ml xyq5 `WsW8 srs6b6g sk6iq8`ig5

kNc6gi uxiE/s5t`xq8NEx`o5 bf4nD5t`x3t5tix3m5

iE/sc5b6g5 xqiq8i4, x=4g6ymJi

xy5p6b6iEc5b6bq5 x7ml xyD6b3=Qc5b6bq5

• w`k2 tuq8i4 ckwq5yxDtq8i4

cspn5txv8i6ym/Ex`o5 b`s5gElA gd8N6g5

x4gwc5b6g5 hDJ1N6gi5 srs6b6gusi4, bwm8Ns4X9l

x7ml ck6 hDJ1N6g5 wMco6ym? w`k2

cimoDtQJ8N3m`z0J4

• xsM5t-=sJu tuj5 wo5txCh[lt4 x4gwJ8N6izi4

x0p`Qqg5 ie5tx?w5 `h3l bm4fx dw4tnsti4

katDtq5, wfx9M/4n/4 x7ml k4r4nst5 E bmgjz

xe`D/4n/ccbsJk5 x`gtcC/6g6 NlNw5tx3lA

i3Jti4 cspnw0Jtc3lt4

• srs6b6gu hDJ1N6goEi3j5 WoEx5 cspnDtq5

bmgjz w`k tuz W9lA ttC6bs5txc5b3lt4

nNctu1k5 euDx6bsix3mb sco`mZslt4 x7ml

wo5txDbs8Nhx3lt4 bft5tix3mb ck6 x4gwic3m`z5

`m8NsJ6 moZ3tA5 grjxAtq8i4 xg6bsJ5 csb`m5

iE/s?4gk5

• cspn6bsv8iEx`o5 ck6 x0p`Qqg5 dWDw/s`t5 `smJk5

WD2X9ox?1iq5 x7ml ckwosc5b3iq5 i3J`t5

tux`it9lQ5 wMQ/s9lt4 wk1i, gry/si`x3m5

x4gwJ8N6g5 bm4fx dWDw/s`t5 x7ml wo5tx6bsli

slEx8Nq5g5 iE/sJ8N6g5 xqiq5

• cspn6bsv8iEx`o5 ck6 xqtQ1m`zb x7ml

x4gw?1m`zb bm4fx wm3lw5 nlm6ns`t5 i3Jtk5

wMQJ8N3mA bwm8N`sJ8N3u1m5 x4gwiE/z wk1k5

• k`bi4 x4g6bsJ8N6gk5 gry0JtQix6g5

ci7m4bwot5ti3u bf8N6bs5txv8iExo4 bmgjz

vJ`yN6`gli kN=1u wobsNhx3iz x7mlbs6

wobsNhx6g5 Nigw8N6 wlx8i srs6b6g

yM3Jxq8i5

• wcNw/6bsv8iExo4 x4gwc5b3iq5 vt6h6bsJbsJ5

`Ws`W bmgjz w`k tuzk5, Wlx6gu4 bm4fx

WxC4nE/sJ5, w`kC`b5 x7ml hD`y5

• cspnExv8i3lt4 bs5gE/sizk5 x7ml

gry/s5tx3ix3m5 slE`xN6g5 wlx8i srs6b6gu

G`h3l x3Nw5 egqs6g5 srs`o5H wvJ5txv8i3ix3mb _

slExN6gl gn3t5t0Jbslt4 x7ml

gnsmt5t0Jbslt4 x5b6N6gi4

xsM5ytx6ym0JbsJ8N6ix6gk5

• ttC3lQ5 wv`JtJ5 _ x5b6N6gl hNA`b5 ttC6ymJ5

w4WQ5tx3lQ5 scsyct`Q8qmb



xv

wo8ix3t5ti6, wo8ix6tti6,
WJ8N6yJ8N5tx3i6 gnsmt5ti3l

• vJq3t9lA bs5gE/siz x7ml grjx1iz

hDJ1N6g5i cspnDbsJ5 x7ml ckwos6bsJ5 bms8N

xg6bsiq5tA5 W`syc6lt4 "X3Nst5tA5"

euDx6bsc5b6lt4 x7ml k`bD3tbsc5b3lt4 srsb`m5

• vJy5tx3ix3m5 xgExc6bq5 euDx6bs?9oxizA5

wqCiz xgEx`o5 bm4f8kz WoExk5 `rNs/4nq5tA5

bwml `b4fx srs6b6gu cspnDbsJ5

vJy5txq8N6ix3mb mo5tx3lt4 so3Nw6yZhxDtq5

xgExcDtQ/q8i4 x7ml wmwozst w`ky3j5 x7ml

W`sygcq8k5 whmQ/s6txExc3iq5

• vJyJu4 scsysc5b6lt4 hDJ1N6g8k5 W0JbsJ5

bms8N ckgw8N6 x0p`Qqgi4 wi3tE0JbsJ8N6gi4,

x?t7u `smJi WymJ5 x7ml WNhxct`Q1i4f5

xsM5tlt4

• vJyJu4 W?9oxt5tlt4 x7ml n1qJu4 WNhxct`Q[lt4

srs6b6gus5 kN6v6`v6ymJq5 x=4g6ymJtA5, vNbu

x=4g6ymJtA5 W`sy`?9o6ymix3m5 wl9oD8N6iz

W?9oxt5toD8N6i6 x7ml grc5txo3t5ti6

wMs0JtQ/3u4tA5 WQx3tbsymJtA5 srs6b6gu

hDJ1N6goEi3j5 WoEx5

• xg6ylt4 cspn6y5txDbsJ8N6gi4 gro1i4 `b4f8kz

k`bk5 srs6b6gu hDJ1N6goEi3j5 WoEx5

cspmt5t?9oxiE/q8k5 x7ml xgo3lQ5 `b8N

wqCJtQ?4bz `NmQ/q5tA5

• vJyJu4 ne`/5tx3t9lA x7ml wvJ6y3lA cspn6bt4

bms8N xg6Lt4 x7ml b5btEx`o5 grjxAtq5 x7ml

xgExc6tbsJ5 gn3t5t0Jtc3ix3li, nebsymJ5

`b4ftA5 wlxA5 srs6b6gu hDJ1N6goEi3j5 WoEx5

• xe4h3lQ5 x7ml xsM5t0JtQlQ5 x`gtc5tx3i6nsJ8k5

WNhx5tx6ymlt4 NlNw/wlt4 x7ml wMostlQ5

kNo1k5 wh`mlbsJ5 cspnDbsJi5 WoExaJ5

bm4f8kz hDJ1N6gk5 x7ml ci7mcq5txExc3i3j5.

• vJyJu4 scsyEc5b3lA kNo1i hDJ1N6g8k5

W0JbsJ5 bms8N x=4g6ymJtA5 xsMbs0Jtq8k5

`rNs/4nw5, `h3l kNo1i hDJ1N6gi4 wh`mlbsJ8k5

• kw5tlt4 x`gtc5tx6gi4 grjxAt4nq8i4 x7ml

xgo6bslt4 wkw5 cspm/gcq5tA5 srs6b6gu

hDJ1N6gk5 x7ml ckwq5yxExc3i3j5 cspnsbsJ5

• wo5txChx3lQ5 `m8NsJ6 xg6bsc5b6g5

wlx6nw0Jbsc5b6gi scs0ppsJ5 x7ml

scst/Ex`o5 W0JtQ9lA x4gwiz ck6 rNgw8N3j5

whmosEix3li W9lA bm8N iEc5b3bt4

• wvJ6y8N3lA vJy5txd9lA mgwzJi4

gnsmct`QA8N6i6 kNo1k5 bm4fiz hDJ1N6goEi3u4

x7ml wMq8k5 x?tu cimAbsJ8N6g5 W0JbsJ5

xg6lQ5 x0p`Qqg5 nNmsbsJ5

• kw5tlt4 scs`y5 grq8i4 s-?`l8`i5 grjxAt4ni4

g`npk5 wk4`goEpk5 bm4f8kz W0JbsJk5 srs6b6gu

kN6v6v6ymJ5 scsyq5tA5 Wymix3mb.

• xgo3tbslt4 vJyJ8N3m`z5 cspn3i6 xg6bsiq8k5

k`b5 cspm/s/Exo5 SrlQxo4tA5 srs6b6gu x7ml

xg6bw8NElQ5 xgDtQJ8N6bo`mq5tA5 yKi4n5ti

ckwos6bs8ix6gi4

• k`bDEx3t9lQ5 srs6b6gu hDJ1N6goEi3j5 WoEx5

wo8ix3t5tJtq5 mo5t`xCl`x3m`z5 `m8NsJ6

wo8ix32t5t0JbsJ8N6gk5 x7ml xg6bsJ8N3m`z5

wonwpi5 x7ml wo8ix3ti5; giymlQ5 w[lu

wvJD8N6gi4 wo8ix3tbslt4 wonwpk5

wobE/six3mb xg6bsJ8No6ix3mb bm4fx

wo8ixD`t5, x7ml xgw8Nst9lQ5 bmw8k5

ttC6ym`JlQ5 x7ml cEbs/4`fD8N3lQ5

• n1qi6nso6li gnstoE0JtQ/q8k5 ckwosDbsJ

`b4f8kz m4f4gk5 W0JtQ9lQ5 W0JbsJ5 `b4fxl bwm8N

whmosEpQ/s1mb wlx8i srs6b6gu kNoq8i5,

x7ml xJD8`i3t5t`x3lQ5 x7ml gnstoEi3j5

x5bb6ymstq

• cspQx3lQ5 xg1iq5 NlNw6bsymJ5 gn6tt0J`t5

`bdNz5 srs6b6gu hDJ1N6goEi3j5 WoEx5

gryytx1i6nslQ5 hDJ1N6gw5 u4`nk5 srs6b6gu5

kNo1i5, x7m xq[ot9lQ5 x7m gn6tti3j5

xg6bs?4g5

vmQxDbsJ8N6g5 b̀4f8kz vNbu x7ml
yM3Jx3u

• W`?9oDt5txD8N6gi4 wvJ6lQ5 vNbu x7ml yM3Jx3u

xgxZq8k5 x7ml xsM0/Qx6tbq8k5 ckwos6bsJ5

bm4f8kz hDJ1N6gk5 WymJk5 wh`mltQ/q8i4

vNbs2 srs6b6gzb

• wvJ6y3lQ5 wic6tbs8i3u1k5 srs6b6gu

kN6v6`v6ymJk5 wlx8k yM3Jx3u `x`pct`QAbsJk5

x7ml xsM0/Qx3tbq8k5 g`C6g5 slExN6g`ud8NQ5

ie9M`b ieQ/s?4g5.



xvi

scsy4noxaymJ6 kNc3̀v6ymJk5 wvJcbsJi5 srs6b6gxi
hDJ1N6gi4 WoEJi5 i

WQx3iz ii

gn3t5yJ5 iii

xsM5tpi5 scsycDt5 NẁN6ymJ5 iv
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bms8N cspn6bsJi5 gr`b=i3i5 w`M8i4f5

wMs6ymc5b6Lt4 bwm8Ns/ExcCzu4.

bwml b9omsK5 si4`voxEymJ5 wlxi vNbus2

srs6b6gxi hDJ1N6gi4 cspnwi6 si4`vz _ WoE/siz

II wlx8i. Wzh5 `b4f8Nz so3Nw6yZhx3i3j5

si4`vos6ym9lt4 WymJ5 srs6b6gu hDJ1N6goEi3j5

WoEx5 cspnDtQ/q8k5 sfkz:

• hDJ1N6g wlx8i wclw5 x7ml i3J`t5

• Nr5 Wym1m`z5 hDJ1N6g5 x7ml ck6 trst1m`zb

vNbs srs6b6gzk5

• tuj5 xw5g6lwJ8N6g5 hDJ1N6gi5 x7ml

x4gwJ8N6iq8k5 w`k tuxk5 ci7mc8q5t`xCh`x3izk5

tnmz5 SrlQxo1i5 si4`voxEymJ6, xtc6g6 "cspm/sJ5

WoEx4nw5", wh`mlbsJ6 W0JtQ9lA x0p`Q8q8iq8k5

srs6b6gu hDJ1N6goEi3j5 WoEx5 wlx8i kN`o5,

x=4g6ymJ5, vNbu x7ml yM3Jx3u. `b8Nbs6

x9M4ymcystJ6 nNmizi4 x7ml

xsMbsizi4 bm4fx

WoEt5t0JbsJ5, x7ml

WQx6tbsymJ5 `b4f8kz

WoEt5t0JbsJi5

wo8ix3t5ti3j5 x7ml

gnstoEi3j5 hDJ1N6goEi3j5

W0JbsJi4 srs6b6gu, wMq8il

NlNw/5tx6ymJw8Ns9lt4

b9omz NlNw5txv8iDtq5 vNbus2

srs6b6gxi hDJ1N6gi4 cspnwi6 si4̀vz 

_WoE/siz II

1.2 h8Ns? vNbus2 srs6b6gxi
hDJ1N6gi4 WoE/siz IIV

cspnwi6 si4`vz _ WoE/siz II NlNw5txv8iDtq5

si4`voxEymJ5. NlNw5t`xv8iDtq5 vNbus2 srs6b6gxi

hDJ1N6gi4 cspnwi6 si4`vz _ WoE/siz II. x9M4ymJ6

gry/sJ8N6`gli scsyctu4tA5 gr`bE/sJ5 cspn6bsJi5

s-?`l8`i5 NlNw5txv8iDtq5 `b4f8Nz tnm8i

si4`voxEymJi5, xe4bsymJ5 srs6b6gus5 gry5tx3ix3mb

whmQ9lQ5. bwmw7m5, bm4r5txCh[LQ5, cspnDbsJi

gry/symJ5 scsysK5 bw`m4 cspm/q5tA5 `b4fx kN`o5

x7ml wcNw/3`t5 vNbs srs6b6gzi. xbsy6

xWdbs?4g6 `b4f8Nz srs6b6gusi5 bm8N W9lA

srs6b6gu hDJ1N6goEi3j5 WoEx6 x7ml grq5

cspnw0JbsJ5 `x6rAtJ5 bm4fx "ie9M`bK5

slEx8Nqvl`x3`X5V" s8N NlNw5txv8iDtq5 si4`v5

`bh7uz W0Jtc6ymK6 whmQ9lA `b8N x2Wdt.

sco``m6bsJ8N3uJ6 scsysJ5 xsM5yizk5, `h3l `s4`gtQlA,

vNbu xgxZos6`t5 x7ml so3Nw6yZhx3`t5, whmosE`p5

bms8N yM3Jx4f5, x7mlbs6 gnstoEp4f5. bwml xyq5

tusJ5 W7mEs1ut9lQ5, W/3ic5b8q5g6 xe4h6ymNhQx4nz

xbsy3`jzli ttC6bs?9oxt9lA xg6bsJ8N6gw8Nsli

`b4f8kz xgi b`s5gc6Lt[l W0JtQ9lA bm8N

W/6iq8izk5, NlNw5txv8iDtq5 si4`voxEymJ5

scsyc3S5 b`sg[LQ5 W0JtQ9lQ srs6b6gus5

d9o3X`st9lQ5.

1.3 ck6 s8N x0pQ8q8iE?s4
NlNw5t̀xv8iDtq8i5 vNbus2
srs6b6gxi hDJ1N6gi4 cspnwi6
si4̀vz8i5V

!(&&_at9lA, yK9o3`X6 NlNw5txv8iDtq5 vNbus2

srs6b6gxi hDJ1N6gi4 cspnwi6 si4`vz

kwtbsMs6ymK6. `b8Nbs6 ttC6ymMs6ym1m5 SrlQ`xo1i4

si4`voxEym9lQ5 Gnetb`symJ6 vtz9lA xbsyD6ymJ6

sco`mZ6 xto4 "vNbus2 srs6b6gxi hDJ1N6gi4

cspnwi6 si4`v" x7mlbs6 wm8NwozJi5

"NlNw5txv8iDtq5 vNbus2 srs6b6gxi hDJ1N6gi4

cspnwi6 si4`vz: kNo1i cspQ`x3=sc5b6g4n6

WQx3iz

swA 1
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sco`mZox6". s8N WQxi=iz NlNw5t`xv8iDtq5 si4`v5

x[M4bsymJ5 ttC6bsymJ5 yK9o3`XE/s9lt4 xml

d9o3X`stym9lQ5 wcNw/3t9MEsJ5 kNq8i wkw5

wcNw/6g5 hDJ1N6gk5 W0JbsJi. `b4f8kzbs6

gnExv8iDmJk5 W0JtQ9lQ5 hDJ1N6g5 srs6b6gu x7ml

`b4fx ckwozoClx3m`z5 csp5tbsJmJ5 `b4fxl netbq5

srs6b6gu hDJ1N6goEi3j5 WoEt5t0JbsJ5 !((!_u5

!((&_j5. 

yK9o3`X5 NlNw6y5txv8iDtq5 si4`voxEymJ5

xe4h6bsifw5 wvJ6yJm9lt4 r4fgw8N3i4 r`s/sJmJk5

xWdtQ/scb6gi5 xyu1i5. W0JtQ9lA yK9o6

NlNw5t`xv8iDtq5 i4`voxEymJ6, wkw5

cspmo6tbsymMs3mb Nj5 cspQxv8iD8N6iq8i4

wv`JtQix6gk5 whmosE0JtQJm/3u1k5 W9lA iEc5b6bt4.

scsyctQ/u1i[l NlNw/5tx6ym9lt4

gryNq5gmExl1`ut9lb x?t ckwq5yxChxExc3i3u

W0JbsJi5.

NlNw5t`xv8iDtq5 vNbus2 srs6b6gxi hDJ1N6gi4

cspnwi6 si4`vz _ WoE/siz II x0pQ5t`x8q7u/z

`bhmz5 netbsMs6gu5 yK9o6 vNbus2 srs6b6gxi

hDJ1N6gi4 cspnwi6 si4`vz. ho g`C6tym9li

srs6b6gusk5 scsyctQtym9li, kN`o5 cspmpQ/q5

grjxAtc3X`Qo3S5 grysmt5tix6gi4 x7ml WoExq8i4

`b4fx srs6b6gu hDJ1N6goEi3j5 WoEx5 x7ml bm4fx

cspn6bq8i5 gr`bq5. yK9o6 ttC6bsymJ6 vNbus2

srs6b6gxi hDJ1N6gi4 cspnwi6 NlNw5txv8iDtq8k5

si4`vz5 ho xg6bsJ8N6gi4 WymJ6. WbcExcoEK3o

scsyctq5tA5 ttC6ymJi4 si4`vi4 `b4fxl Nw`N6ym`Jlt4

bmgjz k`bk5 srs6b6gu hDJ1N6goEi3u WoEx5

cspn6ym/q8i5 gr`bE/sJ5 xvs`N6ymlt4 srs6b6gus5

bs5gq8k5, xWdtq8k5 x7ml wh`mltq8k5.

1.4 x̀e4ymiz s̀m si4̀v6

s8N si4`voxEymJ6 vJyt5ymJ6 Nw`N6ymJi5

scsysymJi5 `b4f8Nz vNbu srs6b6gzi5 x7ml

x0p`sq8izk5 ckwoziz w4WQ5tx6LA bm3u4 vNb

x7ml yM3Jx6. NlNw/5tx6ymJ5 hNs1m`zb `b4fx

srs6b6gu hDJ1N6goEi3j5 WoEx5 sfxaK5, bwml s8N

WoEt5t0JbsJ6 xJD8`i6t5tymJ6 cspn6ti4

vJyt5tJ8N6ym9li wcNw`/q8i4 WixZ4nq8i4, x7ml

W/4nc6g6 `b4f8kz `xestQJi4 cspn6bsJi5 wobsJi5

scsyc6li s8Nl si4`voxEymJ6.

so6Nw6yZhx3i3j5 cspn6t9ME1i5 csp/sJ5 gry/sJ5

ttC6ymK5 `n2b @, # x7ml $, Wym9lt4 cspnDbsJi5

gry0JbsJ5 bwvz8i5 srs6 !((& Gbwmz8i5 yK9o3`Xzi4

vNbus2 srs6b6gxi hDJ1N6gi4 cspnwi6 si4`vzH.

xgi `n2bw ne`/3t5tJ5 ck6 srs6b6gus5 wMsym1m`zb

x7ml wvJ6ym1m`zb bmgjz cspn6bsizk5 x7ml

wMq8k5 ckwos6bsJk5. cspm/sJgcw5 WmEsJu4

wic3tbs9li sk6gi cspnDbsJi WoEx4ni. xgi `n2b

who-=cs6g6 Nw`N6ymJi4 scsyE/q8i4, x7ml

yKi4n5t8i WoExE/sJ`m6g5 W/`E6ym/Ex`o5.

`n2b @ NlND8`i3t5tx6ymJ6 wqC?9oxizi4

gry5txCh[Lq5 hDJ1N6g5, Nr1`z3m`zbl, ck6

xdtc3X1m`zb srs6b6gj5 x7ml ckwozo3X1m`zb

srs6b6gj5 trst/`Czu4. sk6g6 k`b5 hDJ1N6g5

Ni/symo6g5 srs6b6gu bwmz8i5 yK9o6 vNbus2

srs6b6gxi hDJ1N6gi4 cspnwi6 si4`vz

neM`s6ymizi5, x7ml wMq5 Wgw8Nq5g6 csp/sJ5

bmgjz5bs6 xe`D/4n6 W9lA.

`n2b #, et7mEx sco`mZoxEymJ2 `b4f8Ni

NlNw5txv8iDtq8i si4`vi, ttC6ymQK6 rh8

wobsymo3m`zb bm4f8kz xqiq8k5, xyD6b=Qc5b6bq8i4

x7ml x4gwJ8NC/6bq8i4 hDJ1N6g5 srs6b6gu wclq8i4

x7ml i3Jtq8i4. s8N `n2bz xe4hwymJ6 `smJtA5

scom`Z3i3ix3mb NinCw8i6n`slQ9l N9ox1i `smJoEJu4

sco`mDm8iD=5. x0p`Qqg5 `smJ5 wobsN`x6ymK5 `b4ftA5

srs6b6gu hDJ1N6goEi3j5 WoExi5 bm4f8iz i3Jti4

xqJ7mExl1i4, `h3l g4gw5 x7ml eMlZw5 cf6g5,

sk6g9l wclw5; t1uxk5; WD6gk5; x7ml u4rJ7mE`xl1k5

`s7mC/ax6gk5 `h3l bm4fx s=lw5 x7ml eu3lc8q5g5.

bwm8NsJ8N`Cz5 csp/sJ5 W7mEsK5 x`estQJ8N3mb

wclw5 x7ml i3J`t5 mgw6y0JtQJ8N6lQ WgAtQJ8N6lQ5

w`ky3j5 cimc6bwot5ti3u whmQ/s/ExcC/6gi4.

`n2b $ WymJ6 NlNw/5t`xv8i6ym9lt4 xqiq5 hDJ1N6g5

bm4fx wk1i4 xwg6lwJ8N6g5, bm4fxl WymQ9lt4

h4fwJ8N6gi4 w`k2 tuxi4 x7ml ttC6ymQ9lt4

wv`JtQ/q5 x7ml x5b6N6g5 iE/`siDt4 ie9M`b bm4fxl

hDJ1N6g`o5. bwmz8i9o xaNh1i6 ie9M`bi[l

iEc5b6i6 tuj5 ci7mc6Nq8i6nsJ5 bwhml



iE5bwom/`s/Exc8qM5 W0JtQ9lA hDJ1N6gcC/3m`zb.

wMq5 k`b5 x7ml W7mEsJ5 wo5tNh`xDbsJ5 vJyymK5

bwmz8i5 !((&.

sco`m6b`s/EDt4 `b4fx Wzh5 `n2b8, NlNw5txv8iDtq5

si4`voxEymJ6 ttC`syc6ymQ9li WymJi4 ck6 bm4fx

gry/sJ5 cspn6bsJi5 x7ml gry/`sJi5 `b4f8Nz si4`v6

h`3Ciz II `b4f8Ni srs6b6gu hDJ1N6goEi3j5 WoEx5

xg6bsc5b3S5 kNo1i, vNbu x7ml yM3Jx3u. wMq5

W7mEsJ5 xWd`t5 `b4fxl WymJ5 wMq5 sfx: ck6 s8N

cspn6bsJ6 xy`p? srs6b6gusk5V cspn6bsJ6

gnsmt5t0Jbs? srs6b6gusk5 x`gtc5tx6`g9liV

srs6b6gus5 n8NDtc5t`x6i6nso3X5 WoExEix3lQ5

hDJ1N6g5V r`h?5 xy5pDt?9oxJ5 vNbu x7ml Nigw8N6

yM3Jx3u bm8N W0JtQ9lA cspn6bsJ6V wMq5 hDJ1N6g5

moZ6tA5 xg6bs/ExcD`i6tymo3XV hDJ1N6g5

WoExE/s5txClx3X5 slExND`i6tbs9lt4 wk1k5 x7ml

x?t5tk5V s4fx W7mEsJ5 xWd`t5 bwml hDJ1N6g5

Ni/sc5b6g5 srs6b6gu trym1mb b`sNz5 yM3Jx

i[Qzi5, x7ml N4rgw8N6 yM3Jx3u5.

ra9o3`X6yst `b4f8kz NlNw5txv8iDtq5 si4`voxEymJ5

W9lQ5 gry/sJ5 cspn6bsJi5 bm4f8kz hDJ1N6gi4

x7ml net9lQ5 W7mEsJ5 eu3D/`symsJ5, who5t0JbsJ5

x7ml xgo3tbsd/sJ5. s8N `s4`gtQlA, hDJ1N6g6bc3X s-

?`l8`i5 x4gwJ8N3X5 Gx?tu4, i3Jti, s-?`l8`i5 wk1iH

bm4fxl cspm/Exc6bK5V ck6o bm4fx k`b5 hDJ1N6g5

`b4fxl csp/sC`b5t`x3i`f9lt4 srs6b6guV ck6 bm8N

yMu4 xy5p3X9oxJ6 Gs6`fy?9oxiz, xy5p6g5 md1i4 x7ml

xS5H x4gwym? hDJ1N6gi4V w3Xzic3X tus

ckwq5yxExc3izk5 wo5t8N`hbsJiV r`syJ5 bmf8kz

sk6gk5 xWdti4 wv`JtQix6g5 grjxAtQlQ5 yKi4nj5

WNhx6bs8ix6gk5.

1.5 vNbs2 srs6b6gx

sk6`g1mb hdw6bsJ8N6iq5 vNbu srs6b6g6 grzk5.

s?i x7ml xyq8i vNbs2 srs6b6gxi hDJ1N6gi4

cspnwi3j5 si4`vq8i, `b8N vNbs2 srs6b6gx WymK6

vNbu Wzhi4 x=4g6ymJi4 `b4f8iz `J`v8, kN5yx6 x7ml

kNK5, wMostym9lQ5 kN=4 GfXw b3CzH x7ml `MXgx.

vtLQ5 xq8iq5 kNw5 ciQ`/`i`g5 ^)_Snt vNbl4b6

kNzi.

1.5.1 wkq5
wkq5 srs6b6gzi vNbs x0p`Q8q`gb`sK5 w7u`A6`g9lt4.

srs6b6gus5 kNc5t`Qqg5 x0p`Qqg5, bm4fx kN6v6`v6ymJ5

wkw5, t8i, xMwzJ5 x7ml `J`v8 weoq5, x7ml

kN6v6`v6ym`J8q5g5.

szt5txzk5 x?zb G`b{hmz %^,)))H kN`o5 !)),)))

kN6v6`v6ym`J9lt4. `J`v8 weoq5 kNcs6g5 !$_i

vg0pct`Qi5 `J`vl4`bu5. t8i kN`o5 b9omi x=4g6ymJi

kN5yx3u, cspm/s9lt[l ti8`t w7u1k5; x9MwzJ5

kNccbsQ9lt4 `b4f8No ti8`t; wkw5 kNc6Lt4 kNK7u,

kN=4 x7ml `MXgx, w`k=xlw5 kNoq8il kN5yx3u.

`J`v8 weoq5 si4`v6gxc3mb s4WE/gcc6Lt[l WymJi4

wu1k5, ck6l yM3Jx3 WQxoMs6ymiz, x7ml ck6

rhgw8N5 bwm8Nwo3X1iq8k5. w7mv9M7mE`xl1i5 wkq5

wu1i4 x?tu1i`z6ymiC3S5 x7m i3Jti5 WQx6ym9lt4.

bm8N x5b6N6gu4 Wym9ME1iE1A bmw8k5 W7mEsJ5

`b4f8kz `J`v8usk5. sk6gk5 bsnk5 srsk5 wkq5 `J`v8us5

kN`bMs6ym1mb x7ml xgo6Lt4 scsygcE9lQ5 x7ml

W`sygcE9lQ5, x7ml bwm r4fgw8Nw5 wkq

NiusbsiC3X4g5 `m8NsJ6.

wkw5 bW`E5 vNbuFwso4 lxo1
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t8i kNc6g5 @(_i kNo1i b9omi x=4g6ymJi

GwMzi kN5yx6H: xvw5h Gx=4g6ymJ6 *H, tO5g

GxtcMs6ymJ5 `b[Ao2 x=4g6ymJ6 !!H, t5 `h, `nBxg x7ml

Aw5y8. x4g6b`s`nMs6g6 kN6v6`v6ym`J8iq5gi4 `b4fx t8i,

bf/E`sMEMs6ymJ5 xiA6ymo5t9lA !*%)_i8.

x9MwzJ5 kN5yx3usbw5 k`wi4`fK5 `b4f8Nz x9MwzJ5

cba5t`Q8i5 c9l`N5 kNq8i5. wMq5 kN`b6ymJ5 kN5yx3u

ny`v5hx7u5 sNb=[J`x3icM`s3t9lQ5 X`l5y !*()_i. xyq5

cbatcMs6ymi3u1i4 cspn3i3uA5 cspZu4 bsKz sE5

`fzk5 kNo1i `mi`gXu !&))_q8i.

wkw5 kNc6ymJ5 ses6b6gu vNbs2 srs6b6gzi srsk5

sz`bk5 %,))). kNc3i`fQ9lt4 x`M{vu, vN1Nzi s`Myx

x7ml x4fr5g5. sz`bi $),))) vNbus5 wkw5 kNc6g5

kNo1i ^_aJi wkw5 x=4g6ymJq8i: w`k=xlw5,

r?9o6, er6`bl4, kN=4, x7ml `MXgx.

kN6v6`v6ymJ5, wMc5txq8NCu4 x?tu1i4 yMu4 x7ml

wo8ix3t5t0JbsJ5 bwhmzigc3i5 kNcMs6gi5 tAux6g5

x7ml cspm5tx6Li0J4 xgc5b6ymZ7u0J4 kNw5, wmw5,

WD6g5 x7ml i3Jt5 `b4fxl vJ`y8NDtQZu0J4 xuhk5 bsnk5

srsk5. cspm5tx6gx`l8iq8k5 ck6 x?t xsM8izi4

x7ml xy5pc5b6gi4, bwml yK9o3X`s?4g5 cspz`sbs9lt4

rhgw8N3u4 xy5p6gu4.

sk6g5 xqJ5 xy``pMs6g5 srsi5 ^_i5 sz`b8kl wlxi

vNbs2 srs6b6gzi. k`b6 vNbu x=4g6ymJ6 kNK5

ne5tbs9li, x7ml kN`bD`t5 ho `x`pct`QAbs9lt4,

xe4bs9lt4 x7ml xgo3tbs9lt4. x0pxi4bs6, xqJu4

w`ky3u xy5p6gcc5bMsEK6. m4f4g5 sk6i6n`s8q8N6Lt4,

x7ml W7mE`so6g6 Wym5txExc3iq5 w`ky5tx?1u4

tAu`x6Lt4 bms8N wo8ix3i4f5, wo8ix3tbsi4f5 x7ml

wcNw/3i4f5. srsc6g6 sk`MaJ5 srs6b6gus5, Wlx6gu4

wkw5 kv6OsJ5 x5t1i6nsJ5 bwm8N`s9lxC/3izi4 vNbu

xyq5 srsctq8i5. sk6i6nw5 kNc6gi srs6b6gu

m4f4`gJ5 x0pQ8q7u/z vNbs.

w`kyE/sJ6 sk6gk5 srs6b6gusk5 xy5p6ymo6g6

bwmz8i srs5 xu`h8iq5g8i5. xr5gEx6ymo6Lt4

`rNs/4nq5 wcNw/3`t5 x7ml is=x4ni4

xuZ6yq8i6ns9lt4 x7ml ie5 c9l`N5 kNq8i`z6g5.

bm4fx xy5p6ymoClx3t9lQ5, ie9M`b5 ho ieQ/s9l`xb6g5

W`sy3u4t`A6Lt4 x7ml w`ky3u1i, W`?oDtQJ8N6i3u1k5 x7ml

wh`mltc6i`x8q7mb.

1.5.2 kNz x7ml i3J`t5
srs6b6g6 xqJ7mE`x`l1m5 kNz x7ml x?tz bf4nsJ5

x0p`s8q7m5. `b4f8Nz N`X6gi5 `J`v8u bsKz d5t4gj5

xs/DD8N5tx8q5gk5 kNk5 b`sKz w8N`o5 vq6L5 `MXgxu,

`b4fx b[? x?tq8`ig5, x7ml wclw5 x7ml i3J`t5

sX4ym?4bq5 wMz kN5yx6 x7ml kNKl4`b6 d``M`i5g6

N`X6gcq8i3u. t8i kNq5 kN5yx3u wMc6g5 cw6h`Z5

sx1Nzi. Wlx6gu4 bm0`/s9lt4 b`y5, `f5, x7ml wm6hw5.

kN=4 x7ml `MXgx cw6h`Zc`s6g5, `f[Jxi[l x7ml

vq6L1i[l x7ml kNgw8N3u4. y[/`u9Lt4, S`wpcs6Lt4

wm3usbcs6Lt4 x7ml kNusbi x?tc6g5 xK`z`lzJi4.

x[`M9`l8`i5 N9ocz`ig6 yM3Jx3u srsq8i4

x0p`Qqg6Jx7mExlw5 bms8N csmw8Nc5b3izA5 x7ml

`bc5b6izA5, yMzbl i[Mh1iz x0p`QZi sx1Nzi5

vN1Nzk5. yMzb s`diz xy5p3X4g6 vb[X9ox?4g6

sXAt9li mo[Li srs6b6gj5 x7ml vN1Nzk5 x7ml

xs/q5gmEf`l?9ox?[Li. bwml rNgw8N6 iEsZ/Di,

`b4fx x0p`Qq8iq5 kNu x7ml yMs i[Mh1izi gr`o5

`b4fx i3J`t5 b`m8`ig5 x0pQq7u/q5 sx1Nzi5 vN1Nzk5

x7ml i[Qxi5 ses6b6gj5. `b4fxl t4b`o5, g4g?5 x7ml

g4gw5 x7mlbs6 W7mEsJ5 wclw5 i3J`t9l GieQ/s?4

sx1Nzi, t1ux5, N`t5, x3`=5 x7ml g4gw5 Gx0p`Qqgi5H

xq`MaJ5 srs6b6gu x7ml sx1Nzi.

wkw5 bW`E5 vNbuFwso4 lxo1
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w`k`yq5 x0p`Q8q`gbs8iqk5 x7ml kNq5 N`i8iq8k5, yM

xy5p6bc5b3izk5 x7ml W`sygcct`Q8q8i3j5 bm4fx x4h`Dbs?4g6

`xe4ym0Jbs8ix6gk5 x7ml wqCt8ix6LQ5 WoEt5t0JbsJ5 `h3l bm4fx

srs6b6gu hDJ1N6goEi3j5 WoEx5. wkq5 x7ml `smJ5 iE?4g5

x0p`Qq5tx6gi4 wu1k5 mo[LA Nr`z6it4. ckE5`giq5 x7ml ck6

xqiq5tA5 hDJ1N6g5 `wc6bsc5b6g5 wcl1i5 x7ml i3Jti5 b`mz5 yMu

x?tui4 xy5p3=cEx`o5 WoEt5t0JbsJ5 srs6b6gu `b4fxl

xg6bsJ8N3ix3mb kNo1i x7ml x=4g6ymJi5 W/ExcDtQ/q5tA5.

1.6 wmw9lx3iz x7m wv`Jtq5 ie9M`b5
ie9M`b5 ie5tx?sK5, W`sygc3j5 x4gxJ5 x7ml cimN8q`g9lt4

Ni/`s?8q5gi iedtQ/`sJ8i vNbs srs6b6gzi. `b4fx wv`JtJ5

NlNw6bsymJ5 bms8N ie9M`b5tA5 x7ml c9l`N5 so3Nw6yZhxDtqtA5.

kN6v6`v6ymJ5 x7ml so6Nw6yZhx3`t5 cspn3t3Jx5 s4WE/c3mb `b4fx

wv`JtJ5 x7ml wmw9lx3iq8k5 xaNh1i6 x7ml iEc5b6i6 ie9M`bi4

xqi6n7mEx`lJ6 W`si6n7mEx`lJ6 `m8NsJ6 cspm/sJi5 x5b6NDbsJ8N6gi4

nebsymJ5 hDJ1N6gi5. 

kN6v6`v6ymJ5 whm`haK5 wMq5 ie5 W0Jtc5t`x3mb x7mlbs6 xyq

bwm8Nw8Nt4. nirlx3u `b8N `s4`gtQlA, wkq5 cspmK5 wMq5 i6`r5 `h3l

N5`t5 tu7j5 s`d0JbsJ8N6iq8i4 x7ml n1qic6Lt4 bwm8Nwq8iq8k5

c9l`N8i5 trtbsymJ5 i`e5. ie9M`b5 Wymp9ME`sK6 bqc3t5t1m5 N1ui6

WymJi4 x7ml kNo1i ckwq5txDtQ/s9li. 

"wkw5 iedtq8k5
cimN6g6bcc5bqM6, x7ml
WymK6 rN4`fi5ti4. wkw5
ieq5 W`sygcEZ5tA5>>>
bm3u4 tu5txE1i6
cimic8q5gu4 wMc3S6
b3i5tA5 ckwq5txD5b.
s?5tk5
ci7mcq5txDmicD5b,
ieK5 ieQ/Exc6bK5,
wobEsmlQ9l wv`JtQ/q5.
hDJ1N6g5
x4g6ymic3t5t8q7mb
b3i5ti4. iE5bwomiE/K5
iedt5ti5
bwm8Nwt5t9li."

GwQt !((%. wkw5 iedtq8k5 x7ml

wkw5 ckwq5txExc3iq8k5:

hDJ1N6goEi6 wob6N6y5tx3ti3j5,

scsyc6g6 bwvi wkw5 yM3Jx3u

vg0pct`Qq5, &_Qo6bzi

vtm=4Jx3t9lQ5, JMw !((%, `k7

x`M{v.H

ẁk̀yq5 x0p̀Q8q̀gbs8iqk5 x7ml kNq5 Ǹi8iq8k5, yM

xy5p6bc5b3izk5 x7ml Ẁsygcct̀Q8q8i3j5 bm4fx x4h̀Dbs?4g6

x̀e4ym0Jbs8ix6gk5 x7ml wqCt8ix6LQ5 WoEt5t0JbsJ5 h̀3l bm4fx

srs6b6gu hDJ1N6goEi3j5 WoEx5. 
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b4f8Nz kN6v6`v6ymJi5 cNbs srs6b6gzi, vtzt5tJ5 tuu1i4 x7m

b3i3u1i4 vJy5tx3X1iz8k5 bms8N xa/3uA5, rr5t/c8q8i6 bmw8k5 x7ml

iEc5b3i6 ie9M`bi4. w`kyE9lA x7m Wsygcs9li bm8N xaNh1i6

bms8N xu`c5t`x3X[Lt4 x7ml b3i3j5 Wymt9lA ie9M`b5 W7mE`sQ/s9li

rNgw8N3u5 x7ml kNo1i ckwq5yxDtQ9lA.  

bwm5bs6 W?9oxt5tNhx3i3u d?6ym/Exc3i3j5 x4gwymc5bEK6 ck6

kN6v6`v6ymJ5 xg6yJ7mEx`l8iq8k5 ie9M`bi4. s8N ie `rNs/cDtQ9lA

sk6gi5 kN6v6`v6ymJi5 srs6b6gusi5. wcNw/3i6 `rNs/4ncExc3i6

xuZ6gf`l1mb x7ml xrq5 c9l`Ni5 trtbs?4g5 is=x4nw5

xrgJ7mExl9lt4 sk6g5 srs6b6gu kNq8i. iegxcEx4n6 is=3=1usbi4

ieQix6bq8k5 cbat`Q5 tnmslt4 srsj5 xec6g6 ciQ`/i R!@,))).

wv`JtJ5 ie9M`bi4 iEc6b3i6 x7mlbs6 x5b6N6g`uN/3iq5 hDJ1N6gk5

bmgjz iej5 euDx6bsymJ5 s?i NlNw5txv8iDti si4`voxEymJ5.

cspm/s0JbsJ8N6g5 bmgjz ie5tx?siq8k5 x7ml xyq8k5 wv`Jbsiq5

x7ml x5b6N6g`ug8N6g5 ie9M`b5 `b4fx ttC6ymK5 `n2b $. bmw8k5, ieM`b5

giyymK6 x8i6N6gi4 x7ml x0p`s8q5gi ie5tx?1i, Wsygc3`jzJ5,

b3i3j5, `rNs/3tA5 W?9oxt5tJ8N6iz x7ml w`ky3u wv`JtJ5, bmwb

hNgw8Nw5 wNq6bsJ8Nq5g5. 

iE/`Czm wkw5 ieq8i4

cspmKz rNs1m`z4m:

grz bwmsK5t5 iE/3i4
ẁkyE9lA x7m Ẁsygcs9li bm8N xaNh1i6 bms8N xùc5t̀x3X[Lt4
x7ml b3i3j5 Wymt9lA ie9M̀b5 W7mÈsQ/s9li rNgw8N3u5 x7ml
kNo1i ckwq5yxDtQ9lA.

kN6v6̀v6ymJ5 x7ml so6Nw6yZhx3̀t5 cspn3t3Jx5 s4WE/c3mb b̀4fx

wv̀JtJ5 x7ml wmw9lx3iq8k5 xaNh1i6 x7ml iEc5b6i6

ie9M̀bi4 xqi6n7mEx̀lJ6 Wsi6n7mEx̀lJ6 m̀8NsJ6 cspm/sJi5

x5b6NDbsJ8N6gi4 nebsymJ5 hDJ1N6gi5.

kN5yx6 Z?m4fq5FkN5yx6 vt6hw-=z5F̀BxN7
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1.7 srs6b6gu hDJ1N6goEi3j5
WoEx5

srs6b6gu hDJ1N6goEi3j5 WoEx5 nebsMs6ymJ5

!((!_At9lA rsy0Jbs9li wo8tNhxDbsJi4 bwhmi

srsq8i !(*) `b4fx net5tymJ5 Wbc3izi4 hDJ1N6g5

srs6b6g x?tzi. bm4fx hDJ1N6g5 w`WbsymJ5 x?t5tk5

`b4f8Nz nN-=4Jxi5 ckwos6bsJi5 x7ml WD6goEpi5

W`D6`yJtq8k5, `b4fxl bwm8Nwos6bsJ5 yM`bi5

srs6b6g6. Wz`hlx6g5 hDJ1N6g5 wh`mlbsJ5 bm4fx

vJ`y8N6gu4 smw8ND8N6g5 `smJi4 hD6nwJ5 `W`s`W, seq5g5

n=C/w5 x7ml `sN6g5 x?7jx/5g5.

srs6b6gu hDJ1N6goEi3j5 WoEx5 xsMbsJ6

wkoEpgc4fi5 WNhxctQ9lQ5 xyt4 xsM5y-=1u

Z?mgc4fi5 G`x8ixc6bwot5tp5, yMoEp5, x7ml wcl1k5

wm3j9l WNhx3tsJ5H, `J`v8, kN5yx6 x7ml kNK5

Z?m4fq5, x7ml ybm5 srs6b6gu kN6v6`v6ymJ5 xsM5ypq5

_ vtmp3Jxq5 `J`v8 weoq8k5, ti kNq8k5 vg0pct`Qq5,

wkw5 bW`E5 vNbu, x7ml wkw5 yM3Jx3u vg0pct`Qq5.

xMwzJ5 vg0pct`Qq5 _ kN5yx6 wMQ/sym1uJ5 bwmz8i5

!((& _ @))). n1qicDtz `b4fx srs6b6gu

hDJ1N6goEi3j5 WoEx5 k`wymJ6 `bw4fxl

WNhxctQc5bCu0J4 bwm8N WQx`Dtcc5b3S5. b`ms1z6yi6

kNo1i`z6g5 bs5gq8i4 `b4f8kz srs6b6gu

hDJ1N6goEi3j5 WoEx5 wo2X9ox0JtQ9lA

wqCisMs6g6 bmgjz WoEt5t0JbsJ5 rhl4`bzk5 x7ml

`xeAtMs6g6 b-Kz `m8NsJ6 `b4fxaiq5 srs6b6gu

hDJ1N6goEi3j5 WoEx5.

`xe4ymstQ/q5 WmEsc5b6g5 vJy5txDtQix3lQ5 `b4fx

srs6b6gu hDJ1N6goEi3j5 WoEx5 sf8iz wMc3S5:

xg6bsJ8N6lt4 x7ml xy5p3=cD8N6lt4;

xzJ6`vcE`xc6g4`foziz8k5 nNm8iz; x?7jx4ym9lQ5

x7ml rr5ticCt4 whmosE0Jtc6Lt4; WNhxct`Q[Lt4;

wM`st5tJ5 kNo1i4 wlx8k srs6b6gu hDJ1N6goEi3j5

WoEx5 nNmizk5; gn6ns5tx6g5, xvs`N5t`x6ym9li

x7ml yK9o3X`st5tymJ6 so3Nw6yZhx3i3u; yK9o6XsJ6,

vJyJu4 xsMJ6 x7ml m3DwozJu4 gnstoEic6g6; x7ml

WJ8N6yt5tJ8N6g6.

g`CE/z5 `b4fx srs6b6gu hDJ1N6goEi3j5 WoEx5

wcNw`/ElQ5 katE/Exc6i6 x7ml, xJ6Nqt9lA,

WbcD`i6t9lQ5 hDJ1N6g5 ie9M`bi xaNh4b`s?4g8i4

iei, bwml gnsmt5tlt4 wv`Jtix6gk5 rNgw8N3j5

x7ml wvJ3lQ5 kN`o5 whmox4nq8k5

whmo`sE5txD8N6i`x3mb W9lQ5 ie5 xg6bs?1iq8k5.

yK9o6 h3`Cizi si4`voxEymJ6 `b4fx srs6b6gu

hDJ1N6goEi3j5 WoEx5 WoEM`s6ym1m0J6 !((!_u5 !((&_j5

x7ml cpm/w8NENhx6LQ N8`i7m`zb hDJ1N6gc6g5,

ck6l ses6b6gj5 tr`haK5 GxetQ/q5, wiq5H x7ml

ckwozoc5b3X5 trst/`Czu4. s8N h3`Ciz si4`v6 bmg7m

WoEt5t0JbsJ5 bf8Nc5b3uJ6 bwvz5 c`ktQJ6 xqtQiq5

hDJ1N6g5 Ni/sc5b6g5 x?tu x7ml wk1i, x7ml ck6

`b4fx xqiq5 xy5p3X9oxJ8N3X5 xfisozJ4f5 x7ml

Nr`z6Lt4 rhjxc5b3iq5. wo8ix3t5t/Exc3i6 x7ml

gnsmct`Q5txc5bExc3i6 bm4f8iz hDJ1N6gi4

cspm/s/Exc6gi4 ses6b6g3usk5

W`?9oDbsym5txd/sMs6g5, x7ml wqCtbslt4 `b4f8Nz

kN6v6`v6ymJ5 xsM5ypq8i5. gry/sJ5 cspn6bsJi5

b4f8Nz yK9o3u5 h3`Ciz8i5 xg6bsMs6g5 `b4f8Ni

yM3Jx3u x`pct`QAbsif5 moZo6bsymlt4

xg6bJ8Nw9olt4 hDJ1N6g5. yK9o6 vNbs2 srs6b6gxi

hDJ1N6gi4 cspnwi3j5 si4`voxEymJ6 gry/sJ5

cspn6bsJi5 `b4f8Nz yK9o3u5 h3`CiEMs6bzi5.

WoE/siz II b̀4fx srs6b6gu hDJ1N6goEi3j5 WoEx5

WQxMs6bz5 !((*_u x7ml vJyix6Li trNh1izi srs6

@))#. s8N cspnDtk5 

g̀CE/z5 b̀4fx srs6b6gu hDJ1N6goEi3j5 WoEx5

wcNẁ/ElQ5 katE/Exc6i6 x7ml, xJ6Nqt9lA,

WbcD̀i6t9lQ5 hDJ1N6g5 ie9M̀bi xaNh4b̀s?4g8i4

iei, bwml gnsmt5tlt4 wv̀Jtix6gk5 rNgw8N3j5

x7ml wvJ3lQ5 kǸo5 whmox4nq8k5

whmòsE5txD8N6ìx3mb W9lQ5 ie5 xg6bs?1iq8k5.

kN5yx6 Z?m4fq5Fxgw8NsJk5 `smJk9l W?9oxt5ti6FSo5 wsv8
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WoE/siz II srs6b6gu hDJ8N6goEi3j5 WQxMs6g6

!((* xml xsMix6g6 trlA @))#. r̀Ns/4nc6ymJ6

bm4f8kz srs6b6gu hDJ1N6gk5 W0JbsJk5 ciQ̀/i R%.$

uox8 srsb̀m5. x7mlbs6, b̀4fx srs6b6gu

hDJ1N6goEi3j5 WoEx5 wvJ6y6g5 srs6b6gu

hDJ1N6goEi3j5 WoEx5 wvJ6y6bq5 wMs-=Q9lQ5

kN6v6̀v6ymJ5 xsM5y0pq5 b̀4f8kz srs6b6gu

hDJ1N6goEi3j5 WoEx5. scstQ/sl̀xàx6g6 b-?i

xq[oQx6ymd WoE/siz II cspnwiz bwm8Nw8iCwJi4

Gwv̀JtJ5 x7ml x5b6N6g5H iE/sc5b3iq8k5 ie9M̀b5

WymJ5 wk1k5; W?9oxtbslt4 x̀gtc5tx3ix6g5 kNo1k5

cspmc5bst5tx3i4f5; x7ml vJyJu4 WoExali yM3Jx3u

xqD̀t5 kc3t5tymJ5 hDJ1N6gi4. 

xfisJ̀fzJu4 x̀e4yms̀t5 grjxAt x7ml

yK9o3Xs/s̀cEx̀o5 b̀4f8Nz srs6b6gu hDJ1N6goEi3j5

WoEx5 x̀e4t6ym5tx6g5 "WoEx4nk5 X3Ns̀t5" ttC6ymJ5.

NlNw/5tx6ymJ5 g̀CE?9oxix6bq5, g̀Cq5 x7ml

yK9o3Xs/s̀cEx̀o5 cspnwi3j5 x7ml ckwos6bsJk5

wvJ6g5 bmw8k5 g̀C6bqb b̀4fx srs6b6gu

hDJ1N6goEi3j5 WoEx5, x7ml wvJ6tslt4

grjx4t5tpslt4 srsu r̀Ns/4nk5 whmosEJbsc5b6gk5.

srs6b6gu hDJ1N6goEi3j5 WoEx5 cspnwiz8k5

WoEx4n8k5 g4yCs̀t5 euDx6bs?9oxiz NlNw5tx6ymJ6

bm8N wcNw/3iz vJy5tbsym1m bms8N

WoEt5t0JbsJ4f5 b̀8Nl so3Nw6yZhxDb̀s9li,

mo5tx6Li bs5gq8i4 x7ml yK9o3Xs/s̀cExc6gi4

xe4bsymJi5 X3Nsti5, x7ml ẁky3i4 x7ml Ẁsygc3i4

W.4nc3t5tJ6 ses6b6g̀fz9li.

m̀8NsJ6 nNymiz b̀4fx srs6b6gu hDJ1N6goEi3j5

WoEx5 x̀e4ymsbs9li b-̀KNl giyym1m5 Gs-?̀l8̀i5

wvJ6y3m5H gz=q5 x̀e4ymstq8k5, wk1k5 x7ml X3Nstk5

kx5tlt4 W7mEsJi4 cspnDbsJk5 bm4f8kz hDJ1N6gi4,

gn3t5t0JtQlQ5 gry/sJ5 cspn6bsJi5 srs6b6gu

kNoq8k5 w4WAh5tx6̀glt4, x7ml xgo6bs5t9lQ5 b̀4fx

gry/sJ5 cspn6bsJi5 xy5pDtix3mb bms8N yM3Jx3u

x̀̀pct̀QAbsJk5.

scsyEiq5 W0JbsJ5 hDJ1N6gi4

r̀sy0JbsJw8Nsc5bq7mb so6Nw6yZhx6t5 xWdtq8i4

h̀3l mfx: r̀h?5 hDJ1N6g5 Wb̀o5 x7ml ck6 xqtQ?5V

N8il x?t5ti Ni/sym?5V Nr̀z3X5V ck6 srs6b6gj5

tr̀st?5V bwm5bs6 m̀8NsJ6 wh̀mltQ/so6g6 csp/sJ5

ckwot5tJ8N3m̀zb ckwq5yxChxDtq8k5 srs6b6gus5,

Wlx6gu4 kN6v6̀v6ymJ5. xaNh1i6 x7ml iEc5b6i6

ie9M̀bi4 wMQ9ME1mA ẁkyq8k5 x7ml Ẁsyq8k5 bwml

iE5tx?sizk5 x7ml bmw8k5 cimN6gcCi x7ml

r̀Ns/3tA5 W?9oxt5ti3j5 x̀gt9li.

cspm/sJgc5 srs6b6gusi kN6v6̀v6ymJi5, vt5t9lQ5

c9l̀N5 cspnDtq8i4 so3Nw6yZhxDtq8i4, xe4yymK5

x̀gto1i4 x7ml wM̀QAt5tx6g5 NlNw/5tx6LQ5

wlx8q0JbsJ5 hDJ1N6gk5 srs6b6gzi vNbs x7ml

x̀e4hw9lt4 yK9o3Xs/s̀cExc6gi4 wlxA5 srs6b6gu

hDJ1N6goEi3j5 WoEx5. cspm/sJgc5 x0psq̀g1m5

bwm8Nwozs6Li wuA5 xgi kN6v6̀v6ymJ5 Ẁsyq,

kNoq5 x7ml wuA5, srs6b6gu hDJ1N6goEi3j5 WoEx5

groEym/z b̀8N cspm/sJgc5 "xg6bsJ6 kN6v6̀v6ymJi5

cspm/sZu cspm0Jbs9lt4 kNu4, wm3i4, yMs

i[Mh1izi4, srsi4, x7ml i3J̀t5 ckwos3iE?4bq8i4

kN6v6̀v6ymJ5 kNq8i, mo[Lt4 WsyE/sMs6ymJgcw5.

scsy4f5 ckwozMsDy3i4 WymJ5, x7ml vJ̀y8N6gu4

xaNh1i3j5 x7ml xgDygcq8k5 WD6g5 x7ml i3Jt5

x7mlbs6 xg6bs0Jyq5 sux6g3̀=5, ẁi5, x7ml

w7m6in6tA5 wqCJ̀t5 wiq5."

srs6b6gu kN6v6`v6ymJ5 wob6yymK5 bm4fx c9l`N5

so3Nw6yZhxDtq5 wvJD8N6iq8i4 wh`mlbsJk5

hDJ1N6gi4. Wc`bAbs6, cspn3`t5 so6Nw6yZhx3`t5

won6yymJ5 WJ8N6iq8i4 cspm/sJ5 kNo1i5, bwml

bftbs5txD8NCu4 `smJi4 x7ml x?tu `xe4h6ymiq5

`b4fxl wv`Jtix3mb so3Nw6yZhx3i3j5 cspnsti4.

scstQ/slxàx6g6 b-?i WoE/siz II

xq[oQx6ymd9lA cspnwiz bwm8Nw8iCwJi4

Gwv̀JtJ5 x7ml x5b6N6g5H iE/sc5b3iq8k5 ie9M̀b5

WymJ5 wk1k5; W?9oxtbslt4 x̀gtc5tx3ix6g5

kNo1k5 cspmc5bst5t̀x3i4f5; x7ml vJyJu4

WoExali yM3Jx3u xqD̀t5 kc3t5tymJ5 hDJ1N6gi4. 
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WoE/siz II `b4f8Nz srs6b6gu hDJ1N6goEi3j5 WoEx5 si4`vq5,

cspm/sJgc5 xqJu4 W7mEa3X9oxK5. wMz5 kN6v6`v6ymJi WNhxctK5,

vtmpq5 `J`v8 weoq8i, ne5tymJ5 ttC6ymJi4 "cspm/sJgc3k5

cspnwi3j5 grjxA`t5", x7ml t8i vg0pc`Qq5 ne5tymJ5 "cspm/sJgc5

g`CzJ5 grysm8q5tx6gk5: ti x=4g6ymJq8k5 grjxA`t5 bmgjz

cspm/sJgc3k5". who2X9ox0JtQ9lA si4`voxz5 ttC6ymJ6 nebsym9li

gry/sJi5 scct`QAbsJi5 `b4f8Nz w8Ngc3i5, so3Nw6yZhx3ti5, x7ml

m4f4gi5 bwvi ti w8Ngcq5Fso3Nw6yZhx3`t5 vtmiz5, `b8Nl

`rNs/o6bsymMs6g6 `b4f8Nz5 srs6b6gu hDJ1N6goEi3j5 WoEx5.

WJm/sJ5 x7ml wh`mlbsJ5 rNgw8N3u5 x7ml kNo1i5 srs6b6gu bmgjz

hDJ1N6gk5, ie`b3=Q?4bq8k5, x7ml wlx6nwi3j5 x7ml x?tu bmw8k

wu1k5 W7mEsJi5 wic6g5 xe4hDtQ9lQ5 srs6b6gu hDJ1N6goEi3j5

WoEx5 grjxAtQix6bq8k5. s8N kNo1i`z6g6 bs5gE/q8i5

g8idbsymJ6 `b4f8kz srs6b6gu hDJ1N6goEi3j5 WoEx5 wqC?9oxizi

Wg4t5tNhx3t9lQ5 wk1i4 kNo1i, vtmsbs9lt4 wh`mlbsJ5, x7ml

cspn6y9lt4 rsyix6gi4 bm4f8iz ie9M`bi4 bm4fxl W7mEx`l1mb.

srs6b6gu hDJ1N6goEi3j5 WoEx5 `m8NsJ6 W/`E6yo6g5 WoE/siz II.

gry/sJ5 cspnsti5 wo5txv8i6bsNhx6g5 x7ml xg6bsix6Lt4

wv`JtQlQ5 whmosEix3li rhi4 WoEix3m`zb W/`E6ym/Exo1k5 W9lQ5

yKi4nK5.

"Wbv8q2X5 cspm/sJgcw5

x7ml b`sg4ymiq8k5

xy5p3X9oxJi4 `b4f8Nz

`xe4ymstgc8q8i4, iE`sN3S6

N9oxgw8N6

cspnst5t`x?7mExl4

WoEx4nk5

ra?Ex6ymN/Ms6f6

s-?`l8`i5

bftbs5t`x8q8i6n`sN/M`s6g5."

Gcspm/sJgcw5 `Z{m8 WNhxct`Q5 tuz.

@))@. wo5tNhxDtQ/q5 bmgjz

hDJ1N6g5 WoEt5t0JbsJ5 WoE/siz II

ra9o6`X6ystzi si4`voxEymJ6. xwEo

@))@.H

cspm/sJgc5 srs6b6gusi kN6v6̀v6ymJi5, vt5t9lQ5 c9l̀N5

cspnDtq8i4 so3Nw6yZhxDtq8i4, xe4yymK5 x̀gto1i4 x7ml

wM̀QAt5tx6g5 NlNw/5tx6LQ5 wlx8q0JbsJ5 hDJ1N6gk5

srs6b6gzi vNbs x7ml x̀e4hw9lt4 yK9o3Xs/s̀cExc6gi4 wlxA5

srs6b6gu hDJ1N6goEi3j5 WoEx5. WoE/siz II b̀4f8Nz

srs6b6gu hDJ1N6goEi3j5 WoEx5 si4̀vq5, cspm/sJgc5 xqJu4

W7mEa3X9oxK5. 

wkw5 bW`E5 vNbuFyv5 if{

wkw5 bẀE5 vNbuFwso4 lxo1



wkw5 bẀE5 vNbuFwso4 lxo1



W
2.1 hDJ1N6g5 x7ml Nr̀z6=q5

Wzh5 bqc3=q5 hDJ1N6g5 wobsNhx6ymJ5 `b4f8Nz

srs6b6gu hDJ1N6goEi3j5 WoEx5 sfxaK5 seq5g5

n=C/w5, `W`s`W ka5g8Nq5g `smJi x7ml `sN6g5

x?7jx/5g5.

2.1.1 hDJ1N6g5 kNu`z6ym?5 s-?`l8`i5
nNsZ3i5 bwm8Nwo6ym?5V
wMq5 hDJ1N6g5 kNu`z6g5 x7ml wk1i5 nNsZi5.

bwm8NsZlx3t9lA, wk1i bwm8Nwotbs?4g5 bm3uXl4

hDJ1N6g5 srs6b6gz`ig5 vNbs. `b4fx `W`s`W8

wobsNhx3ymJ5 `b4ftA5 srs6b6gu hDJ1N6goEi3j5

WoEx5 bm3ul4`b6 wk1i bwm8Nwo6tbsymJ5. seq5g5

n=C/w5 x7ml `sN6g5 x?7jx/5g5 bm3u4 kNu5 kwym1mb

wlx8i srs6b6g x7ml wkw5 nNsZq8i5

bwm8NwoymJ5 yM3Jx3u. bm3u4 `sN6g5 GWNA

ka5gw5g/w5H neym1mb kNu5, x7ml seq5g5 n=C/w5

wMQ/s9lt4 xe`D/4n6 Ni/sym1mb kNu x?t5ti w7u1i

bwm8NwozJgcs9lt4 kNu.

2.1.2 bm3uXl4 hDJ1N6g5 tr2X4g5
yM`bi5 srs6b6g
bm3uXl4 wk1i hDJ1N6ga3tbsJ5 ses6b6gu W/sc5b6g5

yM`bi5 vNbs srs6b6gzb. trX4g5 bs?zvstQ

gCw8N6Lt4 xyq8i kNo1i yM3Jx3u yM4f5. wMqbs6

tr8N/6g5 bms8N r`h9lt4 cspm/sJ5 "dWD6 u-

=Q/q8k5 x4g6bsymJ6". bEs5 xdtQ/`s?1uJ5

hDJ1N6gi5 ryxio srsk5 xuh7mE`xlak5

bm8N hDJ1N6g5 trstNhx6Li srs6b6gj5

bms8N xdtc6Lt4 sNo5bs6 Wc`b

bwm8N`s8q7uJ6 s9l6k5

xu`h8q5gk5 yM4f5 czb?4gk5.

bwml trb`Czu4 hDJ1N6g5 srs6b6gj5, bEs6 yfz

W7mEsK6 `k5g8N3mb wm3usbw5 x?tq8k5. `f5 GWlx6gu4

`b4fx sMyx`ug5H `b4fxbs6 xdtQ/sc5b6i`fNhQ/sJ5

hDJ1N6gi5 bs?z5 kNu5 bmsz ses6b6g6 wmq8k5

wm3usbq8kl x?tq8k5.

cEbs/3tA5 `xe4h6bsymJ5 xg6bsc5b6g5 XnQix6LQ5

bwm8nsiq8k5 gry0Jbs9lt4 iEsQix6LQ5 ck6

hDJ1N6g5 `k45bc5b3m`zb bms8N yM4f5 czb9lt4 `b4f8Nz

WQx3=Q/q8i5 x=4g6ymJi5 srs6b6gj5. bm4fx

`xe4h6ymJ5 xg6bsc5b3uJ5 katDbs9lt4 xq8iq8i4

hDJ1N6g5 trsto6gk5 srs6b6gj5 wMQ9l bm4fx vbZ6g5

bEs=1j5  s-?`l8`i5 kNgw8Nj5 i[Qxi kN3Jx5.

xe4h6bsymQK5 ckwozix3iq8k5 xfisiz hDJ1N6g5

xysJ8N6iq8i4.

hDJ1N6g5 _ 
Nr̀z6iq5, xdtQc5b6bq5, x7ml

xqiq5 srs6b6g̀ug5

bm3uXl4 wk1i hDJ1N6ga3tbsJ5 ses6b6gu

W/̀sc5b6g5 yM̀bi5 vNbs srs6b6gzb.

11
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s4̀gtQlQ5 s4fx hDJ1N6g5 wobsNh4ymJ5 srs6b6gu hDJ1N6goEi3j5 WoEx5, xg6bq5 x7ml W-=Q/q5

ckw7m5 Wbc3XV rhj5 xg6bsc5b3m5V

• xg6bsJ5 Nigw8N5tx6 i[o6tDtQ/s9lt4 x7ml

sy6tDtQ/`sc5b6Lt4 nN/symJk5, w7u6h6=sJk5 x7ml

xyq8k5 c2S0/6go1i5

• Ni/sc5b6g5 w7m6ini xsM`st=i3i5

• dWDw/s`t5 x6gbs?4g5 WD6`y-=[Jxi ie4nk5 GgdtDtQ9lQ5

dWDk5, `h3l i3J`t5 iE/5g5 bm4fx dWDw5H s-?`l8`i5 w`ky3j5

ci7m6`b6bwot5t0J`t5

• xg6bsc5b6g5 xs4b`Jos6gi5 x7ml Wdti4

kat6ym0Jbsix6gk5 x5b6N6gi wfx9Mv/6gk5

• xg6bsc5b6g6 wrx3usb5 wm3l5 x7m eJ1k5 xsJNw0JtQ9lQ5

• neX1uJ5 wrtbst9lQ5 n=C/w5 xs1ifq5 x7ml x4b`fy-=1i5

• neX4g6 hNgw8N6 wrtbs/`Cz5, ieu5 bm4f8kzl kNys`t5

`Zyzb SJz x7ml n8N-=4Jx5 kwtbq5

• xg6bs?4g5 Wdtk5 katDbsix6t9lA x5b6N6g`u5

wfx9Mv/6g5

• xg6bs?4g6 wMQ/s9li `h3l bm4f8kz xuxD`t5

WD6gc3=six8q7mb WD6gi4 s-?`l8`i5 i3Jti4 bms8N

sux3Jx5 vobq8i5

• bm3u4 kNu`z6g5 Wbco3X4g5 s/c8i5 x7ml w0J3u5

• xixC6tbsJ6 x?t5tk5 s/C1ix3ti5 x7ml xs4tDti4

n=C/1i4

• m1igEoD8Nq5g6 xixC6tbsJ6 x5p4n6 wfxMtbsix6t9lQ5

kNystf`b5, `smdtc3`=5 x7ml wfxMt8ix6LA `Zn`o6

• xe`D/4n6 xixEtbsJ8N3uJ6 kN `f1j5 n-?E/`st9lA kN

`b4fx `smdtc3=[Jx5 wmc3=9`l8`i5 nebsymo3t9lQ5

• bm3u4 `b8N ka5gw5g/w5 WNt4, kNu5 neX4g5

wfx9M/5`g9lt4 s/c8i x7ml w0J3u5

• xisC6tbsJ8N6g6 x?t5tk5 b`mz5 yMu4 cspn3tsJi5

`c6b`J3Jxi5, x4b6bsizk5 `c6b`J[Jx6 wm3l4, x7ml `c6b`J6Jx5

wm3lQ5 W3DlxeJi5

Nr1̀z3X5V

• kN`o1i bm3uXl hDJ4ymJ5 w0JFWD6g5, gxX4b3`=5, x7ml

netbsJ8N3uJ6 wrtbsJu5

• srs6b6gu yM3Jxu dt1izi, Wlx6gu4 etx8i5 d7j5

wMQ/s9li vNb, xwyx, `JM2

• neZJ4i3XsJ5  n8N-=3JxaJi5 srs6b6gu

• neZJ4i3XsJ5  n8N-=3JxaJi5 srs6b6gu

• neZJ4i3XsJ5  n8N-=3JxaJi5 srs6b6gu

• neZJ4i3XsJ5  n8N-=3JxaJi5 srs6b6gu

• nid5gi5 sux3Jxi5

• bs?i bEs2 xrxi5, xwyx x7ml vNb

• kNu4 cNbs2 srs6b6gzi5

• wMq8Nq5 trtbs?4g5 J̀M2u5 x7ml sMyxu

hDJ1N6g6

s̀m3X9ox/5g5 hDw5 G̀Ws̀WH

• s6y6tDt5 G`W`yWH 

• dWDw/s`t5 katD8N8q5g5 G`t`ttH

• G`b4y``=8H dWDw/sbs?1uJ6

• Gw8g`h?8H wm3loxEymJ6 gdns5

• Gf`Dbw8H dWDw/s5

• dWDk5 gdnsto4 GB`yBH wMQ/s9li o8bw8

• wm3la6ymJ6 wfx9M1i4fi5

• xq[o?9ox/5g6 k4b6`g9li tWo4 `Zyu5

• wm3la6ymJ6 wfx9M0/w4ft G`h3l bm4fx 

• wfx9M`QAtoxa?1uJ5H

• dW6D6`b6bwo0Jt5 xuxzl4

n=C/4n/w5

• xe`D/4n6 x7ml w4rE4g6 xe`D/4n6

• n=3l4

• n=C/4 m1ioD8Nq5g6

sN6g6 x?7jx/5g6:

• ka5gw5g/w5

• xs4y/5g6

• xs`gw5g6

Wzh5 bqc3=q5 hDJ1N6g5 wobsNhx6ymJ5 b̀4f8Nz

srs6b6gu hDJ1N6goEi3j5 WoEx5 sfxaK5 seq5g5

n=C/w5, Ẁ̀s̀W ka5g8Nq5g s̀mJi x7ml s̀N6g5

x?7jx/5g5.



kNo1ìz6g5 W0Jbs8qM5 x?̀j5

xw5g6lwoEx4nq8i4 hDJ1N6g5 vNbs2

srs6b6gzi, ryxio xẁgwJ5 xyqi

wic6Lt4. . 
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s8N `s4`gtQlA, dWDk5 gdnsto4 GB`yBH trtbs?1mb

srs6b6gj5 bmw8i yM4f5 czb9lt4 x7ml bEs4f5.

Wc`bA9l wMw8Nflx bm7gm `WyW xi`sC6tb`sc5b6g6

yMj5 czb9li trstJ6 srs6b6gj5. bm3uXl5 `WyW

Ni/sc5bo6g5 w0J3u wiq8i `b4f8N WoE/sJ=i3i5.

2.1.3 kNo1i`z6g5 hDJ1N6g5
W7mEsK6 wcsm/sAi bwml kNo1i hDJ1N6g6bcD8N3m5

G`h3l gM4b3=1i x7ml sNb6g4nw5 b1`m3=q8iH bm8N

net5tJ8N6g6 wh`mlbsJ8N6gi4 kNo1i`z6`g9lt4.

kNo1i`z6g5 W0Jbs8qM5 x?`j5 xw5g6lwoEx4nq8i4

hDJ1N6g5 vNbs2 srs6b6gzi, ryxio xw`gwJ5 xyqi

wic6Lt4. srs6b6gu hDJ1N6goEi3j5 WoEx5

WoEc5b6g5 kNo1i hDJ1N6gi4 s-?`l8`i5 xq8iq8i4

x?t5ti bms8N kNo1i hDJ1N6goEi3u wh`mlbsJk5

WoExi. bwml bm3uXl4 cspn6bsJ5 bms8N srs6b6gu

hDJ1N6goEi3j5 WoEx5 WoEc5b3mb hDJ1N6gi4

trtbs?4gi4 szy4gi5 bms8N c9l`N kNq8i`z6gi4

kN3Jx i[Qxi5, sk6g5 kN`o5 wh`m`ltq5 kNo1`ig5

x7ml N8i9M`E6gi4. kNo1i hDJ1N6g5 Ni/sJ8N6g5

wMq8i @))) sNb6g4ni5 wiQ/symJi5, w[yN6bsifi5

s/C4ix3==i3i5 x7ml ei3ti5 wiQ/sJ5,

w[los3=sifw5 x7ml nN-=sifw5 wiq5.

bm3u4 wiQ/sJ5 NlNw6bsymJ5 bwml bm8N

yK9o3Xs/s`cExc6g6 nl7m6n6bsli. `Wy`W, xe`D/4n6,

n=C/4n/1uz6g5 gd8N6g5 x7ml `sN6g5 x?7jx/5g5 bm4fx

hDJ1N6g5 wh`mlbsK5.

W-=symJ5 WD6y-=sJi5 D
x7ml nN-=sJi5 hDJ1N6g5

WD6y-=4Jx5

nN-=sJ5

k4b6g5 hDJ1N6g5 D
srs4f5 yMu wqCiq5
hDJ1N6g5 yM3Jx3u wlx8q0JbsJ5. D
srs4f5 x[/6bs?4g5 hDJ1N6g5 D
bm4f8N`z6g5 nN-=4Jxi5 xwyxu,D
`JM2, x7ml xuxoZi5 bmsz yM3Jx5D
srs6b6gq8k5

xsMJ5 yMu wqCizk5
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r̀hiq5 wiQ/sJ5 kNo1i hDJ1N6gi5 wh̀mlbsJ G̀rNs/o6bsym8q5g5 srs6b6gu hDJ1N6goEi3j5
WoEx5H

hDJ1N6g5

WyW

`WyW

gd8N6g`o5

hDJ1N6g5

gd8N6g5 x7m
t4bsC`h5 Gbm4f8Nz
wm3l1i5 xg6bsJ5
kat3ix8q7m5
kNystf`b5
NebE0Jtq5H

n[o4, k̀?s̀M8 x7ml M̀Xgx
GsNb6g4nf5 wiz5H /w/8
s/C1ix3=z, kN5yx6

Sx5 C̀wtx7 s/C1ix3=z, kN5yx

kNystf̀b5 xdtq8k5 xe4hẁp5,
v̀f̀M{, J̀̀v8

Sx5 C̀wtx7 s/C1ix3=z, kN5yx

kNystf̀b5 xdtq8k5 xe4hẁp5,
v̀f̀M{, J̀̀v8

wh̀mlbsJ6

`f=6b6izk5 x4m6ymJi5 `WyW
wlx8k wm3usbw5 x?tq8k5

gd8N6gi4 xqo5 w0Jq5
x7ml wmq5 kNzi

gd8N6gi4 xqo5 w0Jq5
x7ml wmq5 kNzi

xqiq5 xwg6l4bsJ8N6g5
`sN6gk5 x?7jx/5gk5

fg4g6 bm8N gd8N6g6 x7ml
t4bsC6g6 w0Jk5 x7ml wm3j5
ciQ/z`igk5xqiz

xqiz

WyW slExNq8iC6bsJ6 wkw5 tuq8k5 s-?`l8`i5
wcl1k5 x7ml i3Jtk5

b`y5 wcq5 ciQ`/`ig5 s/C1ix3=sJ5 d5t4gu4 xqio4
gd8N6g8i4 `b8Nl sz`bilx6g6 bEs8aq5g5
hDJ1N6gu4 wmoEi3j5 xgxZq8i4; x4gwiz bm8N
gd8N6go4 bm4f8kz i3JtkxD8N6g6 x7ml WD6gk5
ryxio bm4fx cspn6bsym8q7mb; gd8N6g`o5
xqiq5 w0Ji wlx8i. kNw dt4yymJ6 ryxio
xqiq5 Xs3zi wh`mlbs/Excq8iC6bsJ6
cim8Nq8izk5; WD6g5 ie4nw5 wlx8i /lNw
kNzi xqic6g5 gd8N6gi4 !)_q6h9lx6g6
`b4f8Nz is=3=1i5 is=6bs?4gi5 WD6gi4;
NlNw6ymJc8qM6 cimN3m`zb iE/`sAt4 w[lq8i
WD6yx5 WD6g ie4nw5, /w/8 s/C1ix3=z w[l`zzk5
x7jxzCu bmgjz /lNw wu6b3=zi5 x7ml
bwm8Nw8izk5 x4g6bsym8q5g6 _ cspnDbsymJ5
bft5tymJ5 wmz slExN6g6bc8q5g6 W9lA bm8N
gd8N6go4; wMz wms2 wtiz`ig6 xqiq5
d?6yymJ5 gd8N6g`o5 `b{hm`z6g5 /w/8
s/C1ix3=zi5. 

b̀y5 wcq5 ciQ̀/̀ig5 s/C1ix3=sJ5 d5t4gu4 xqio4
gd8N6g8i4 b̀8Nl sz̀bilx6g6 bEs8aq5g5
hDJ1N6gu4 wmoEi3j5 xgxZq8i4; x4gwiz bm8N
gd8N6go4 bm4f8kz i3JtkxD8N6g6 x7ml WD6gk5
ryxio bm4fx cspn6bsym8q7mb; gd8N6g̀o5
xqiq5 w0Ji wlx8i. kNw dt4yymJ6 ryxio
xqiq5 Xs3zi wh̀mlbs/Excq8iC6bsJ6
cim8Nq8izk5; WD6g5 ie4nw5 wlx8i /lNw
kNzi xqic6g5 gd8N6gi4 !)_q6h9lx6g6
b̀4f8Nz is=3=1i5 is=6bs?4gi5 WD6gi4;
NlNw6ymJc8qM6 cimN3m̀zb iE/̀sAt4 w[lq8i
WD6yx5 WD6g ie4nw5, /w/8 s/C1ix3=z w[l̀zzk5
x7jxzCu bmgjz /lNw wu6b3=zi5 x7ml
bwm8Nw8izk5 x4g6bsym8q5g6 _ cspnDbsymJ5
bft5tymJ5 wmz slExN6g6bc8q5g6 W9lA bm8N
gd8N6go4; wMz wms2 wtiz̀ig6 xqiq5
d?6yymJ5 gd8N6g̀o5 b̀{hm̀z6g5 /w/8
s/C1ix3=zi5.  

x7ml x?7j5`/6g5 wiz8i5, wmw5 wcq8i
bfnD6t5tymJ5 dt4yymizi4 bm8N xqiz ryxio
bmw8k5 xqiq5 x5t4`g9lt4 W9lQ5 moZw5
grjxAtq5; wclw5 bf4nD6ymK5 urJ7mExl1u
d?Ex6ymizi4 x7ml bm4fx
wh`mlbs/ExcChQ/sc5b8q5g5 x5t4`gizk5 Wbc3iz.\

xqiz gd8N6g5 x7m t4bsC`h5 Ni/sc5b6g5
ciQ`/8i nN-=sJ5; wiq5 d7jx4g5 x7ml x?7j5`/6g5
wiz8i5, wmw5 wcq8i bfnD6t5tymJ5
dt4yymizi4 bm8N xqiz ryxio bmw8k5
xqiq5 x5t4`g9lt4 W9lQ5 moZw5 grjxAtq5;
wclw5 bf4nD6ymK5 urJ7mExl1u d?Ex6ymizi4
x7ml bm4fx wh`mlbs/ExcChQ/sc5b8q5g5
x5t4`gizk5 Wbc3iz.

xe4bs0Jt4nz 

xg6y5txoExc6g5
bwm8Ns/ExcDtq8i4 moZ3tA5,
w0Jw5 w{n4bsymJ5 `WyW
`W/6bs/Ex`o5

bm3uXl4 `WyW W/symo6g5;
whmoxE/s/Ex`o5 bmgjz
ckwoz/Exc3ixEx4nq8i4
wm3u wcq5 wM`o5 `WyWu4

scsys/Exo4 xfisozJ4f5
xsM5ypQ/q5 bmgjz
gd8N6go1j5 bwvi /w/
s/C1ix3=zi G`m8NsJ6
wobsNhx6g6 `b4f8Nz
wkoEpgc4fi5H; xixEiz
hf8N6gc6gi4 b-Kz /lNw `fz
x7ml /lNwj5 ur[ot6bs/Exo4
g`zk5 @,))) rM`ub srsu
NlN6ix8qm5
slExN6C/8qvlx3m`z5 wcl1k5,
i3Jtk5 x7ml wk1k5.

wMq5 nl7m6n6bs/Ex`o5 kN`ug5
xqio1i @_u5 #_j5 Bw4tx
xqiz GwkoEpgc4f5
WoExE/z bm8N
nl7m6n6bsiz wiQ/z srsk5
xuhk5H

hDJ1N6gos6g6 W/`symo6g6
x7ml nl7m6n6bsym9li;
uxiE/siz xq[o?9ox/8izk5
yKi4n5ti  xy5pC/3m`z5 W9lA.
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2.1.4 hDJ1N6g5 wqC?4g5 szy4gu5 x7ml
Ni/s?4g5 Nigw8N6 yM3Jx3u
hDJ1N6g5 x4gw?4g`g8q7mb vNbusi4. yM x7ml bEs5

xsMiq8k5 wqCtbs?1mb hDJ1N6g5 sk6gk5 Nigw8N6

yM3Jx3u bwml bm4fx hDJ1N6g5 xqiq5 d5t1i6ns?4g5

bm4f8Nz Ni/sc5b6gi5 srs6b6gu5. W8NA bm8N B`yB

bEs3i wm=1i. xqiq5 bm4fx dWDk5 gdns`t5

d5t1i6ns1mb srs6b6g wmq8i bm4f8Nz Nigw8N6

W0JtQ9lA `smf`b4tbsJ8N6iq8i4.

Wbc3iz hDJ1N6g5 srs6b6gu, bwm8NsZlx3t9lA,

W7mEx`li6ns1m5. srs6b6gus5, Wlx6gu4 kN6v6`v6ymJ5

srs6b6g`ug5, WJ8NstgxE?1m0J4 ie9M`b5, x8ml

skq8i6ns1mb wNqDtQJ8N6bq5 `NmQ/sJ5, `b4f8Nz9o

xyq8i5 vNb`ugi5. skq8i6nw5 ie9M`b5 wMcD8N3mb

hDJ1N6g8i5 `b4fxl wh`mlbsJ8N6g5. `swA5 # x7ml $

scsyc6g5 bmg7uz NlNw/5tx6ymi6ns9lA.

i[Mh4gi `Ws`W8 D
w0J6tvu4 x7ml D
vbZ6Lt4 micj5

yM `sNDJo`Cz5 D
`Ws`W8 d7jxy?4g5

Ws`W8

`Ws`W8 `k9Lt4 D
yM4f5 bwm8NwtbsJ5 D

xkEu5 bXsz i[Mh1izk5D
`h3l srs6b6gj5

1

2

3

e[Q3=sJtg5 x4g6bsymJ6
`W`s`W weCtbs`h5 xbsy1j5 s{?`l`i5 xu`hi6nk5 "e[WDbsJk5" sfxaK5  Xi6Xoxif5. @H weC?4g5 yMtA5
x7m #H esvzif5 kNi5 iMh1i6nsJi5. `W`s`WaJ5 srs6b6g`uo`Czb, i[Mh`i6nsizk5 W0JtQ8lA,
vt6h6Xox``Z`h5 Xivioq1`Z3Lt4 x7m xyxk5 wqCq9lt4.

Ws`W8 W-=sJ6 kN

 s`di6nw5 kN`o5

yMs s`diz

srs6b6g6 kNq5

2

1

3

srs6b6gu hDJ1N6goEi3j5 WoEx5 WoEc5b6g5

kNo1i hDJ1N6gi4 s-?̀l8̀i5 xq8iq8i4 x?t5ti

bms8N kNo1i hDJ1N6goEi3u wh̀mlbsJk5

WoExi. bwml bm3uXl4 cspn6bsJ5 bms8N

srs6b6gu hDJ1N6goEi3j5 WoEx5 WoEc5b3mb

hDJ1N6gi4

bwmwvlx3t9lA, ckwo3t5tJ8N6N6̀gJ5 hDJ1N6g5

kNc6gk5 srs6b6gusi4 vNbu bm8N

bwm8NsJ8N6i6nsizk5 wh̀mlt4nE/si6nsJ6 b̀4f8Nz9o

xyq8i5 vNbusi5.
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Wc`bA9l, vNbs i[Qxi x=4g6ymJi c9l`N8i

xgw8Ndtc3mb WD3X9oxJi4 k`bi4, c8imN6gc8q5gi4

x7m xr4r`g9lt4 is=6bs?4g5 i`e5, x7ml bmw8k5

W`sygcc3=Q8NQ5 WgAtQym9lQ5 xaNh1i3j5 x7ml

iecwN3XZt4 ie9M`bi4. vNbu iek5 cspn6t5

ie5tx?sZlx3m`zb tudtz uxiEc5b6g5 hDJ1N6gi4

is=6bs?4gi5 iei5 ryxio ie9M`bi WNt4.

srs6b6gu, ie9M`b5 vtz5tx3m5 x7ml W7mEsi3Xs9li

w`ky3j5, x7ml ie9M`b5 w`M8i4f5 ie5tx?s?8q7mb x7m

xrgJx`l9lt4 W/sJ8NCt4 xrgiq8k5 kNo1i5. bwml

is=3=1i5 ie`bE/s?4g5 ie5tx?sJ5 xgw8NsQK5,

wN`Q6yJ8Nq5g5 Wsyq8i4 x7ml ie5tx?siq8i4

wv`JtJ9l xaNh1i3u, r4r5tic8q8i3u x7ml iEc5b3i3u

ie9M`bi4. bwmwvlx3t9lA, ckwo3t5tJ8N6N6`gJ5

hDJ1N6g5 kNc6gk5 srs6b6gusi4 vNbu bm8N

bwm8NsJ8N6i6nsizk5 wh`mlt4nE/si6nsJ6

`b4f8Nz9o xyq8i5 vNbusi5.

2.1.5 iEsQxc3Wb hDJ1N6g6 xqiz
vNbs srs6b6gzi skD`iX9oxix3m`z5
s-?`l8`i5 WD3X9oxix3X yKi4n5tiV
wMq5 hDJ1N6g5 bs?`z3mb yM3Jxu kNo1i5 `b4fx ho

`m8N n8N3DbsJ5 x7ml xg6bs9lt4 G`h3l `t`tt, fmw/st5H.

nN/sq8Nc5b3ix3Xb hDJ1N6g5 bm4fx x7ml

xg6bsc5b3lt4 xyq8i5 kNo1i yM3Jx3u,

xisc6tbs8q8N6ix6g5 yM5t8k5 x7m bEs3j5 x7ml

xs9M6tbsC3lt4 Njgw8N6 yM3Jx3j5, wMQ/sli vNbs

srs6b6gzk5.

wMq5 hDJ1N6g5 nN/sc5bD8`i6g5 s-?`l8`i5

xg6bsc5bD8`i6g5 yM3Jx3u, s-?`l8`i5

xg6bsl`x8q8i6nso6g5 bwhm8zi5, x7ml yM3Jx3u

kc6tbsymJ8N6g5. bm4fx wMc6g5 sk6gi5 `Ws`W `h3l

B`yB, `W`yW, dWDw/st5, x7ml dWDw/sbs?1uJ5bs6.

iEsQ/sK6 bm4fx xqiq5 hDJ1N6g5 srs6b6gu vJyJu4

kaX9oxix6g5 xfi`sozJ4f5.

wMq5 dWDw/s`t5, bm8NsZlx3t9lA, Ni/`sJ8N6g5 ho

W3D6`y-=sJi kNi ie4nk5 srsk5 x7uhk5 sk6gk5

xg6bsymJ8`iClxDt4. bm4fx dWDw/s`t5 xux4f3lfq5

xfi`xl4 ka8NhxD8N6g5 sesk5 xuhk5. o8bw8 G`b8Nl

katD8Nq5g6 x5b6N6g6H x7ml dWDw/sb`s?1uJ5 `h3l

WD6gi gdnw0Jbs9lt4 `b8Nl `m8NsJ6 Wbc3mb

xuxf3lfq5 b`m8i WD6yxc3=sJi ie4nk5 kNq8i

c9l`N5 kNq8i yM3Jx i[Qxi. cEbs/w5 xe4h6ymo3uJ5

xJ6Nq8i6nso3t5tlt[l ckwozix3izi4

cspmo3t5t?1mb ck6 h4votQ9li czb?1m`z5 yM5t8i.

s8N cspm/sizA5 NlNw6yJ8N6g6 ck6 sk6g5 srsk5

xuhk5 bm4fx dWD3k WD6gi gdns`t5 trst8ix3iq8i4

srs6b6gxk5 vNbu.

wMq5 "k`b5" wk1i bwm8Nwo3tb`symJ5 hDJ1N6g5

Ni/symK5 Gu4r`gt7mEx`l9lt4H ses6b6gu. bm4fx k`b5

hDJ1N6g6 netbs?9ox?4g5 nN/s?4g5 x7ml xg6bsJ5

sk6gi yM3Jx3u. bwml xg6bs8q8N6ixDt4

iEsQ/s8qNEx`o5 ne8i`x3iq8i4 vNbs2 srs6b6gzk5,

w7m`c`l8`i5 xq`J`bsi6nso6lt4.

b̀4fx ho m̀8N n8N3DbsJ5 x7ml xg6bs9lt4.

nN/sq8Nc5b3ix3Xb hDJ1N6g5 bm4fx x7ml

xg6bsc5b3lt4 xyq8i5 kNo1i yM3Jx3u,

xisc6tbs8q8N6ix6g5 yM5t8k5 x7m bEs3j5

x7ml xs9M6tbsC3lt4 Njgw8N6 yM3Jx3j5,

wMQ/sli vNbs srs6b6gzk5

ho W3D6̀y-=sJi kNi ie4nk5 srsk5 x7uhk5

sk6gk5 xg6bsymJ8̀iClxDt4. bm4fx dWDw/s̀t5

xux4f3lfq5 xfixl4 ka8NhxD8N6g5 sesk5 xuhk5.

bm4fx dWD3k WD6gi gdns̀t5 trst8ìx3iq8i4

srs6b6gxk5 vNbu.

wkw5 bW`E5 vNbuFwso4 lxo1
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@.@ ckw7m5 bf8N6bsJ8N3X5
hDJ1N6g5 wl̀x8i hNw5 x?t̀u5g5V

s8N swAz NlNw5txv8iDtq8i si4`voxEymJ5 Wym1mb

m4f4g5 gry/`symJi4 `b4f8Nz srs6b6gu hDJ1N5goEi3j5

WoEx5 cspn6bq8i5 W0JtQ9lQ5 Nr5 Wym1m`zb

tr2X1m`zb x7ml trt5t0JtQc5b6bq5 hDJ1N6g vNbs

srs6b6gzk5, x7ml ckwozoc5b3m`zb hDJ1N6g5

trymo`Czu4. scct`QAbsif5 hDJ1N6g5 W9lQ5 x7ml

xdtQc5b6bq5 ses6b6gj5, x7ml wo9lQ5 gry/sJ5

`b{h7mz5 h3`Cizb WoExz8i yK9o3u `b4f8Nz srs6b6gu

hDJ1N6goEi3j5 WoEx5, sco`mD8N6bt5 `b4fx yK9o6

vNbs2 srs6b6gxi hDJ1N6gi cspnwi3j5 si4`v5.

srs6b6g6 Wlx6gu4 x5b6N6g6 bm4f8kz hDJ1N6gk5.

W0JtQ9lA i[Mh1m yMz, `Ws`W xysNhx3X1mb

ka8Nh4X1mb xfisi6n4f5 hvw8i6ns9lt4 x7ml

`smf`b1i6n`s9lt4 `b4f8Nz9o c9l`N kNz8`igi5

x=4g6ymJ5 i[Qx8i. sk6g6 hDJ1N6g5 wqCc5b3S5

srs6b6gj5 bms8N yM4f5 czb9lt4 Wqx3=Q/z8i5

yM`b8i5 srs6b6g6 `b8Nl kc6tbsJ8Nc5b8q5g6

srs6b6gusi5. tr5b`Czu4 srs6b6gj5, b-?`igw8No6Lt4

Njz3=4ncv8iD8`ic5b6g5

hDJ1N6g5 Ni/sc5b6g5 srs6b6g6 wmq8i, w0Jq8i,

wmw5 wcq8i, xS7u, yfu x7ml yMu G`h3l `s4`gtQlA,

Nigw8N5tx6 srs6b6g6 hNq8i x?tziH. xqiq5

bm4fN`i5g5 x5t4gmExlw5 x7ml wMQ5 bf/4ns8Nt4.

hDJ1N6g5 `s4gC6bsymJ5 hNw5 x?tu x5t4gmExlw5 x7ml

x5b6NCt4 wki5 ckwq5txChxDtqk5.

bwmwvl`x3t9lA, hDJ1N6g5 iE/sc5b6gkxD8N3mb bwml

wh`mlbs/ExcoC/6g5. W0JtQ9lQ5 i3Jt5 kx5tymJ8N3mb

hDJ1N6gi4 xfi7mExl4 Nigw8N5tx6 tuu1i Gbms8N

xgw8Na3X9ox?4g5 x7ml `sm9lt4 sk6y?9ox?4g5H,

hDJ1N6gqb xqiq5 d5t4yymJ8N6g5 dt1i6nslt4

bm4f8Nz Ni/sc5b6gi5 hNi x?t5ti. w`M8i4f5

xqiq5 i3Jti dt4yymJ8N3mb cimo6t5tli i3Jtu4

x7ml wk1k5 iE/sAi. W0JtQ9lA xqlx3izA5

ses6b6gus5 iE?1iq8k5 ie9M`bi4, bwm8Ns8qr9lt4

c9l`N kNq8i `b4fxl xwg6bsJ8N3uJbs6 hDJ1N6gi

ieQc5b6bq8i. gnsm5gtx3tbsi6 bm4f8iz hDJ1N6gi4

W7mEsK6 bm4f8kz whmosEQxc6gk5 xaNhQxc3i3u4

x7ml iEc5b6gk5 ieM`bi4.

xqiz hDJ1N6g5 bmg7mi hNi x?t5ti bft5tJ8N6g6

wMzi4 bmw8`kzJ8N6gj5. bwmo hDJ1N6g5 Ni/sAt4

yMu czbJ5, kNul Gw0J1i s-?`l8`i5 xS7uH, by3i s-

?`l8`i5 `f1i, x7ml Sw`p5 wm3usbw5 x?tq8i, bwmo5bs6

xq[o?9ox-=sJ8NE9lt4 WD6gi5 x7ml i3Jti5 x7ml

wy6li ieQ?4b5tk5.

srs6b6g6 Wlx6gu4 x5b6N6g6 bm4f8kz hDJ1N6gk5.

W0JtQ9lA i[Mh1m yMz, Ẁs̀W xysNhx3X1mb

ka8Nh4X1mb xfisi6n4f5 hvw8i6ns9lt4 x7ml

s̀mf̀b1i6ǹs9lt4 b̀4f8Nz9o c9l̀N kNz8̀igi5

wkw5 bW`E5 vNbuFwso4 lxo1

b-?9M`E5, N`i8iq5 hDJ1N6g5 Ni/sJ8N6g5, `h3l

`s4`gtQlA bm4f8Ni ciQ`/i bEs `czi, wtizo`l8`i5

wm3u; b`y5 wcq8i s-?`l8`i5 `czi S4bMJ5 bm4fx

csp?9oxt5tJ8N6g5 bm4fx N9ox4 i3J`t5 x7ml WD6gi5

WD3=sN/m`zb xq[o?9ox=sJ8N6izi4 hDJ1N6gi4. s8N

`s4`gtQlA, kN`u5g5 i3J`t5 `h3l g4gw5 xq[o?9ox-

=sJ8N3mb `sm3=s?9oxlt4 b`mz5 czi5 s-?`l8`i5

wMzi4 `bhm WD6g5 bm4f8Nz9o Ni/s?4gi5 yMu5

czbJ5 s-?`l8`i5 wm3u5. bm3uXl4 i3J`t5 kx5t?4g5

xq[o?9oxt5t?4g5 hDJ1N6gi5 W9lt4 iEc5b6bq8i5.

wMq5 srs6b6gu wiQ/q5 wMq9l hDJ1N6gclx3i6nsJ5

xyq8i5. s8N cspmt5t0Jt5tx?sJ6, `s4`gtQlA, rNgw8N6

cspJmAi wlxq0JtosoEx4nq8i4 `b4fx hDJ1N6g5

N9ox1igw8N6 kNu, s-?`l8`i5 ck6 WymtQi6ns1m`z5

Wc`bi5 wiQ/sJu5 wlx8i vNbs2 srs6b6gzi s-

?`l8`i5 yM3Jx3u ses6b6gq8i.

wMz hDJ1N6g6 rh1a6Lt4 xy5p6Lt4 x0p`Qqg1a6Lt4

`b4fxl gd8N6gcD8N6g6 gd8N6`gclx8q8i6nslt[l

`b4f8Nz9o hDJ1N6g9MEQ8i5. s8N `s4`gtQlA, xe`D/4n6

rh1aD8N3m5 xy5p3li WD6lt4 xtco3lt4 wfx9M4n/4

xe`D/4nccbsJ6. wfx9M4n/4 xe`D/4nccbsJ6

gd8N6i6nsJ6 `b{hmz5 WQx3=QMs6bz8i5 xe`D/4n3u5.

s8N rhz x?tu wloo4 xe`D/4n3u4, ryxio `b8N

trstAi wcl1k5 i3Jtk9l, rh1a`haK6 xy5p6Li

gd8N6`go6Li wfx9M4n/4 xe`D/4nccbsJ6. wMQ5

hDJ1N6g5, Wlx6gu4 `Ws`W8, xys`haQ9lt4, ryxio h4viz

x0pQNis4, bwmo wMq5 hDJ1N6g5 Wbc6g6 xfisi6ni5

xyq8ibs6. seq5g5 n=C/w5 xysJ8Nq5g5 ka5g8Nq5g5.



cspn6bsymJ6 hDJ1N6g5 b`m8i hNw5 x?t5ti x`gtc6g5

W0JtQ9lA gry?9o3t5tJ8N3mb ckwoz9ME1iq8i4

cktQ`Jiq8k5, ckw7m5 nec5b3X5 x7ml gd8N6yc5b3X5.

Wc`b5bs6 W0Jtz `s4gCD8N3m5 hDJ1N6gi4 wlx8`igi4

ses6b6g6 hNw5 x?tzi4 cspix3mb xqiq5

xyD3X9ox1m`zb xfisozJ4f5 Gs8N `s4`gtQlA, `b4fx

xqiq5 WD3X9ox?5 xqo?9ox?5 s-?`l8`i5 kaX9ox?5,

s-?`l8`i5 bwm8Nwozgw8N3X5H. bm4fx xtc6g5

"xyD6b6=Qc5b6bq5" x7ml bft5tJ8N3mb i3Jti4

Gwk1i[lH xwg6l4bso3m`zb xq[o?9oxiq8k5 Gs-?`l8`i5

kaX9oxiq8k5H xq8iq5 hDJ1N6g5.

"xyD6b3=Qc5b6bq5" wobsNhx6ymJ5 bft5tymJ5 ck6

x`gtc5txClx3m`zb `b4fx vNbu yM3Jx3u`l8`i5

kc6tbsymJ5 bm4f8kz nN/s/ExcD8`i3tbsymJtA5 x7ml

xg6bsc5bD8`i6ymiq5tA5 sk6g5 hDJ1N6g5 x`gtc5tx3m`zb

WNh1ic5tx3m`zb. bf?9oxKA9l skD8`i3X9oxiq8i4

ka`X9o6ymo6iq8i4 hDJ1N6g5 `b4f8Nz kc6tbsymJ5

W9lQ5 x7ml xgExc8q5bs5tx6g5 moZ3tA5 W0JtQ9lQ5.

iEs4SA5 bm8N kczt5tJ6 moZ3tA5 trstymix3m5

skD8`i3`X9o6t5tymli x7ml x5t4i6nso3lt4 xqiq5

hDJ1N6g5 trX4g5 vNbs srs6b6gzk5 x7ml Njgw8N6

yM3Jx3j5.

bm4f8kz hDJ1N6gk5 bm4fxl ho kc6tbsym8q5g5

moZ6tA5 s-?`l8`i5 nN/sJ8N6g5 ho, `s4gC6bsymiq5

xqiqb hNi x?tu x7ml gry/siqb ck6 trX1m`zb

srs6b6gj5 bm8N W7mEsK6 whmosEix6Li ck6

netix3m`zb k`bi4 moZo6ylt4 kczt5tJtQix6gk5.

2.3 hDJ1N6g5 srs6b6g hNw5
x?t5ti _ yM, b̀y5 x7ml f̀5, w0Jw5,
xS5, wcq5 x7ml wmw5 

yK9ozi h3`Cizb si4`voxEymJ5 WoExq5b `b4fx

srs6b6gu hDJ1NgoEi3j5 WoEx5, WlxMs6bz

NlNw/3lQ5 Wym-=Q/q5 x7ml xqiq5 x0p`Qqg5 sk6g5

hDJ1N6g5 trstc5b6g5 srs6b6gj5. wlxi WoExaJ6 II,

Wi6ns1mb bmgjz uxiEizk5 x7ml `k5tc6b6gk5

x7ml xqiq8i4 hDJ1N6g5 yM`ug5. `b8Nl

g`CENhlxax6bz5 netlt4 soNw6yAbsJ8N6gu4

gz=Qix6bzi4 `b4f8kz yM3Jx3u WoEx4n5

kat6ymdpJ5 xe4tE?9oxpsJi4 hDJ1N6gi4 bmsz

srs6b6gq5 yM3Jx3u5 bs?z byq8i`z6g5. Wlx6gu4 sfx

yK9o3Xs/s`cEx`o5 b-?i WoExaJ6 II, sfxaK5:

• uxiE/slt4 xyD6b3=Qc5b6bq5 xfisJ4f5 bm4fx

hDJ1N6g5 yMu czbJ5, cspn5tx3lA bm8N c`ktQJ6

xqtQ1m`z5 xq[o?9oxJ6 x7m kaX9oxJ6 W9lQ5

r`sy0JbsJk5 xg6y5tx3iq8k5 yM3Jx3u

kcztbs/Exc3iq8k5 moZqtA5.

• cspn6bsli yM wq3Ct5t?4g6 xdtQ/s9li

trt5tJ6 hDJ1N6gi4 srs6b6gj5, x7ml xqiq5

hDJ1N6g5 xgi x[/6bsJ5

• bf8N3lt4 ck6 WoE/sJ8N6gi4 `b4fxl x4gwJ8N6g5

ck6 hDJ1N6g6 xgw8ND6tbs?1m`z5 WD6gk5 x7ml

i3Jtk5 GWlx6gu4 wm3usbw5 wclw5 x7ml i3J`t5H

• cspn3lQ5 `kt0JtQ?4bz xe`D/4ni4 x?`bi5 yMs

x7ml wm=s2 bEs, x7ml csplt4 ckwozo3X1m`z5

bm8N xe`D/4n6.

• NlNw/6lQ5 xyq8i4 hDJ1N6gi Wbc8qvlx3m`z5

wh`mlbsZ/6gi4 ses6b6gu

2.3.1 hDJ1N6g5 yM`ug5
vNbus5 srs6b6gzi yMz Wbclxc5b8q5g6 xqiq8i4

`Ws`W x7ml seq5g5 n=C/w5 Ni/sc5b6gi9o xyq8i5

kNo1i yM3Jx3u ses6b6gq8i. bm3u4 xgDbsNh4ymJ5

`s4gCDbsJ5 x7ml cEbs/3k5 cspmt5t0JbsJ5 GcEbs/3k5

WoEt5t0JbsJ5 `b4fxl xg6bs?4g5 mo[LA w0Jx5tx6LA

yMH bfnst5tJ6 bm4fx xqiq5 bm3uXl4 `Ws`W x7ml

seq5g5 n=C/w5 yM`u5`g5 cz5b/5g5 kaX9oxJ5 h4vwgu4

srs6b6gl4`bu, wMQ/s9lt4 sz`b srs6b6gzb vNbs.

bm3uXl4 hDJ1N6gc6g5 trst?4g5 srs6b6gj5 tr9Lt4

yMs ckwoziz5tA5 wqCizA5 yM3Jx6, s8N

gnDuNtx6g6. 

hDJ1N6g5 s̀4gC6bsymJ5 hNw5 x?tu x5t4gmExlw5

x7ml x5b6NCt4 wkw5 tuq8k5 ckwq5yxChxDtqk5.

bwmwvlx3t9lA, hDJ1N6g5 iE/sc5b6gkxD8N3mb

bwml wh̀mlbs/ExcoC/6g5. 

"xyD6b3=Qc5b6bq5" wobsNhx6ymJ5 bft5tymJ5 ck6

x̀gtc5txClx3m̀zb b̀4fx vNbu yM3Jx3ùl8̀i5

kc6tbsymJ5 bm4f8kz nN/s/ExcD8̀i3tbsymJtA5

x7ml xg6bsc5bD8̀i6ymiq5tA5 sk6g5 hDJ1N6g5

x̀gtc5tx3m̀zb.
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2.3.1.1 xe`D/4n6 x7ml xyq5 seq5g5 n=C/w5
xe`D/4n6 Gx7ml xyq5 seq5g5 n=C/w5H yM`u5g5 bwvi

x`l5, kNK5 `s4gC6bsymJ5 ryxio cspnv8iEx`o5

gry5tx3ix3lt4 NlNw3ix3li `b8N xqiz

WD3X9ox1m`z5 s-?`l8`i5 kaX9ox1m`z5 s-?`l8`i5

bwm8Ngw8N`s1m`z5. xe`D/4n6 xqiz wcl1i x7ml

i3Jti xy5p3X9oxMs6ym8q5g6 ryxio xu`h8iq5gi

kNi `b4fxl xe`D/4nw5 xq[o?9ox1mb GbfA4 `n2b $

gry5txvi3ixC=5H. so3Nw6yZhx3`t5 cspnw8q8N6g5

gryNh[Lt4 ckwosoClx3m`z5.
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srs5

WQx3=Q/z _ dWDw/wpscbsJ5 ByB

nqi6nsJ5 B̀yB xqiq5 srs6b6gòm2 yMzi5. 
nqi6nsJ5 B`yB xqiq5 u4o4X9oxix5`g`Zlx5 srsi5 cw?9oxJi5. mo4g5bs6 x0pzi5 u4O4?oxJ5
neX8oxJi5 nqi6nsJ6 B`yB yM6Jxo`m3u5. !(()_f8axi nqi6nsJ6 B`yB xqxiq5 srs6`b6`g2
yMz`ig5  !/(_u5 xqicMs6g5 !(*)_sJ5 xg6t8lQ5. wm8N gro5 nqi6nsJ5 B`yB bwm8NtQ
Wbcq8i6nso6g6 yM`ug5 xgw8NsJ6 yKiEMs6bt8i5 WD6gk5 i3Jtk9l.
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ckw7m5 s̀4gCExc3X hDJ1N6g6 yM̀u5g6 bs?i wkc8qgi kNo1iV

hDJ1N6g5 `s4gC6bsJ8N3mb `yM8ix3=1i bm4f8kz WymJ5 yMj5 x7ml xkEj5 bmsz yM3Jx3us5

ses6b6gq8i wMQ/s9lt4 yM8ix6t4f5 vNbs srs6bgzi.

bm3uXl4 `b4fx yM8ix3=5 xsMymo6g5 srsk5 xuh7mExl1k5 x7ml wic6Lt4 x`gtc3iq8i yMu

cspnDbsJk5 wlx8k5 srs6b6g6 yMzi4. bwml ciQ`/8`iXq7mb wlxi`l8`i5 kN`o5

x4gwlx6ymix8q7mb kNo1i5 yMzi4. bwm8NsZlx3t9lA, `b4fx yM8ix3`=5 szy1iq8k5

w4WQ/slx8qvlx3t9lQ5 kNo1i5, csp/sJ5 cspn6bsJi5 `b4f8Nz yMoE=1i5 x`gto7mExlw5

gryix3li ck6 hDJ1N6g5 trst?1m`zb vNbs srs6b6gzk5.

bm8N cspnDbsJi5 csp/s?9oxJ5 uxiE/s8iq8k5 `b4f8Nz yMoE-=1i5, cEbs/6k5 cspm0JbsJ5

x7ml cz5b6tbsymJk5 S=ZDl1k9l yMu4 wqCi6ys6g5, `b4fxl sk6gi4 bsni4 rM`ub{i bric6g5.

yMu4 wqCiq5 bs?z bEs2 xrxi5, sMyx x7ml vNb xuxoZ9l sXAtlx/7mb sz`bA5 etxil

x7ml sx1Nz vNbs srs6b6gzb, bwml `b4fx wqCiq5 bs?z xwn trstlx3X4g5 vN1Nzk5 vNb

x7ml xuxoZ5 kNqb xqi6nsJu4.

wlxi WoExaJ6 II, Wi6ns1mb bmgjz uxiEizk5

x7ml k̀5tc6b6gk5 x7ml xqiq8i4 hDJ1N6g5

yM̀ug5. b̀8Nl g̀CENhlxax6bz5 netlt4

soNw6yAbsJ8N6gu4 gz=Qix6bzi4 b̀4f8kz

yM3Jx3u WoEx4n5 kat6ymdpJ5 xe4tE?9oxpsJi4

hDJ1N6gi4 bmsz srs6b6gq5 yM3Jx3u5 bs?z

szy4gi1̀Z6g5. 



xy5p3X4g5 yMu wqCizk5 sz`bA5 srs6b6gu grc6g6

`b4fx xqiq5 x0p`Qqg5 seq5g5 n=C/w5 `s4gC6bsymJ5

x`l5u xy5p6bc5b6g5 srs5 mo[La. 

ytWEu, seq5g5 n=C/w5 tri`fJ4nsJ5 kNu5 WymJ5

vNbs2 srs6b6gzb er6bq8i5 x7ml sx1Nzi xfr5g5;

bs?z sx1Nzi x7ml vEs2 xexi5 vN1Nzi srx4`nf5

x7ml srs4f5 GWlx6gu4 `b4f8Nz wk1i5 nNsZi5H; x7ml

bs?z xwn x7ml sMyx sW`z4f5 x7ml xs/4f5

Gx7mlbs6 hovi6 wk1i5 nNsZi5H. sMyx yMz

wloc6g6 sk6gi4 n=C/1i4 wMQ/s9lt4 x5b6Nw9onst

nsi6ysts/6, n=C/s/6, e3is/6g6 cf6g6 n=C/

sdA8Nq5g6, v8k/6, mux6 x7ml rrx4ns/6 n=C/4

m1igEoD8Nq5g6 xqtAJ6 Wzhw9lx6g6 tnm5 xqiz

`s4gC6bsymJ6 x`l5u5 s-?`l8`i5 Wsl, xM{v. Gxe`D/4n6

wMostymMs8q5g6 cspnDbsJi x0p`Qqm`zb.H

xqiq5 bm3uXl4 Ẁs̀W x7ml seq5g5 n=C/w5

yM̀u5̀g5 cz5b/5g5 kaX9oxJ5 h4vwgu4 srs6b6gl4̀b. 

yMu4 uxiE-=sJ5 wiq5

bsg4bsymJ5xe`D/4n6 kaX9oxt9lQ5

bm3u4

sxois2D
bEsz

bwrP

P `XDD
P `XD kKzD

D

sMyxu bEs6

Nw xon8

P `x7`g3m

gNw er6bz

xfr5g3uD
vN1Nzi kKz

?DD
er6bq

nwWsEx8D
bEsz

P `M2t D
bEsz

WsC85D
bEsz

vCD
bEsz

srs6b6g2D
bEsz

PP `fJx`CW4

rzw5

x`l5

xfr5g6
xw{M8

vNb

x`M{v

k=

sMyx

Ǹi8iq5 yMj5 cspn1isJk5 vt6h6bsymJ5 xg6bsJ5 srs6b6gu hDwJ8N6goEi3j5 WoExk5
cspn6bsJ5, x7m xeD̀/nw5 Ǹiiq5 cspn6bsq8N6g5 ka2Xoxiq5.
xeD`/nw5 ka2Xoxiqb ckwo3Xoxiq5 cspn6bsym`u3mb s`Mnu5 kN3Jx9l x`bi5. bwm8N xg6g5
W7mEsgw8NEx`o5 nwttiqi5 xeD`/4nu5 kN3Jx2 3`vzk5, bwm8N xgw8No6tt`h5 WD6gk5 i3Jtk9l.

vNbus5 srs6b6gzi yMz Wbclxc5b8q5g6

xqiq8i4 Ẁs̀W x7ml seq5g5 n=C/w5

Ni/sc5b6gi9o xyq8i5 kNo1i yM3Jx3u

ses6b6gq8i.
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wkw5 bW`E5 vNbuFwso4 lxo1



so3Nw6yZhx3̀t5 ho scD8NqM5 xeD̀/4nw5

xqo[o?9pxm1̀Zb̀l̀i5 u4O?9ox1m1̀Zb̀l̀i5 vNbs2

ses6b6gzb yMzi5.
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ses6b6g7 ye8i6iz x7ml
xèD/4n6

vNbu so3Nw6yZhx3`t5 `m8NsJ6 gryMs3mb

yM`ugi4 xe`D/4n6 srs6b6gu. `b8N

csp/sMs6g6 ses6b6gu sW`z4f5

vb4t5t?4g6 xqiq8i4 yM`u5g xe`D/4n6

`b8Nl csp/sJ6 ck6 xe`D/4n6

rh1a3X1izi4 x7ml `S6Li wlxk5

ses6b6gj5

srsb`m5, yei6 kw5b`Egx`Cz5 xfixl4

srs4f5 yeic8qMs6t9lA, xe`D/4n6

x0pQJ`ic5b6bz rha6Li. s8N k`b6

xec5b3iz xe`D/4n6 kNs `czk5

wi`b6nCwo6Li GWlx6gu4 xS7u s-?`l8`i5

yfu bmg7mi sruH b[?z xe`D/sMs6Li.

s8N xyD3X9oxiz x7ml `W/3iz k`baJ6

xe`D/4n6 b`mz5 yMu5 kNj5 xtc6g6 xe`D/4n6

kat3=zi. s4gC6bsiz bft5tJ6 bm4fx

sk6i6nw5 xe`D/4n5 Ni/sc5b6g5 xS7u

W/`E6ymo`Cz5 bm8N xe`D/4n6 kat3=z,

bmw8N wMzA5 xitbs9li yM`4fz8i6Li

bmsz `czk5.

wMq5 k`b5 `xeAtJ5 xe`D/4n5 czi xSt5

xs4X4g5 wma6Lt4, x7ml wfx9M/5g4nD6Lt4

xe`D/4nscbso6Lt4 _ bm3uXl4

gd8N6ga6ymJ5 xe`D/4n6 `smJi x7ml wk1i.

s8N bwm8Nwo`Cz5 bmg7mi srsu `b4fxl

WD6g5 x7ml i3J`t5 W?9oxi6nso6t9lQ5

sW`za3izk5 x7ml xb6N6g`ulx3t9lQ5

tAyJ8N3mb gd8N6go1i4 bmg7uz xe`D/4nu4.

bwm8NsZlx3t9lA yK9o3XsJ6 csp/sJ

vNbu, bw`m5nw8N6 x0px bwm8Nwos6t5tJ6

bf/symK6 xyq8i ses6b6gu wiq8i Gs8N

`s4`gtQlA, `xo`h8 b`m8i `n?X5, `k?wu; Wsl,

x`M{v x7ml `x7`gm, sMyxH. Ni/sym1u1m5

yM3Jx xt`zzi.

cspnwv8iEx`o5 gryt5t5t`xv8i6ix3mb

ckwosoClx3m`z5, x7ml cspix3mb bmw8k5

WymJi4 b8N ckwos3izk5 bmf8kz

wcl1k5 x7ml i3Jtk5 srs6b6gu.

srsb`m5, yei6 kw5b`Egx`Cz5 xfixl4 srs4f5

yeic8qMs6t9lA, xe`D/4n6 x0pQJ`ic5b6bz rha6Li.

s8N k`b6 xec5b3iz xe`D/4n6 kNs `czk5

wi`b6nCwo6Li.

bm4fx GdieldrinH x7ml fmw/st GendosulfanH

bm4fxl sk6y?9oxJ5 srs6b3gj5.

wkw5 bW`E5 vNbuFwso4 lxo1

xe`D/4n6 xqiz yM`u5g6 xy5p3X9oxl`x8q5g5 ytWEu5

`m5yj5, ryxio sW`z4f5 xqiz vb4ymc5b6g6.

cspn6bsMs6gi5 cz5tx`n6 bft5tymJ5 bmgjz h8Nrx6

gdnwJ6 WoEJ6 bmgjz srsu _ ses6b6g ye8i3izb

ckwo6tbz.

2.3.1.2 s7m/5g5 hD6nwJ5 `Ws`W 
bm3uXl4 `Ws`W kaX9oxJ5 yMzi vNbs2 ses6b6gzb .

bm4fx9lxbso6g5 dWDk5 WD6gi gdnsbs?4g5 xqiq5

bm4fx GdieldrinH x7ml fmw/st GendosulfanH G`b4fxl

xg6bsJ5 Nigw8N6 yM3Jx3uH bm4fxl sk6y?9oxJ5.

w`M8i4f5 wMq5 dWDk5 WD6gi gdnw0Jt5

sk6y`?9oM`svc5b6g5 J`v8 yMzi5, Wlx6gu4 srs4f5.

XnQ/sJ6 bm4fx dWDk5 WD6yxi gdnwJ`t5 bs?z wm=s

xrxi5 xwyxu5 W/sNhQ/s9lt4 x7ml x[/6bs9lt4

sx1Nzk5 xuxoZs vNbs9l nqJmE`xl4f5 wqCi4f5

srsao`Cz5.

skD8`i3X9oxiz bmg7m kag8Nq5g6 x5b6N6g6 B`yB

dWDk5 gdnw0Jt WD6gi wlx`io6g6 yMu d`M`iXMs6g6

vNbs srs6b6gzb NlNw5tx6g6 W9lA

xgExcD8`i6tbsym8iq8k5. wMz5 B`yB dWDk5 gdnst5

WD6gk5 GlindaneH xg6bsJ6 ho bm4f8kz kNk5 ie4ni4

WD6`y-=1i bwm8NwtbsJ6 nwNu x7ml xuxoZi. vNb

xg6t7mE`x`lMs6ymJ6 xq`MaJu4, woscw=Q0lA dWDk5

gdnw0Jt o8bw8 bmsz WD6yxk5 ie4nk5 kNzk5

ny`v5hxu, i[Qxi xi5tsEx, i[Qxi nw8 `lM{ `fz

x=4yymJ5 xuxoZi x7ml fXw1u4. xqD`t5,

bwm8NsZlx3t9lA, WqxdpoMs6ymJ5 xg6bsc5bD8`i3lt4

moZ3tA W9lt4 xg6bscbExcD8`i3lt4 o8bw vNbu

WQx3li @))@_u WD6`y8Nst9lA.



2.3.1.3 k`b5 `ne`/q8N6g5 kNu1`Z6g5 hDJw5
`Ws`W
sk6g5 hDJ1N6g5 wobsNh4ym8q5g5 `b4f8Nz ses6b6gu

hDJ1N6goEi3j5 WoEx5 Ni/symo3S5 yM5ti sz`bi

vNbs2 ses6b6gzi, ryxio u4r`gt7mEx`l9lt4 xqiq5.

cspnDt4n5 kxbsymJ5 WQx`nMs6g6, x7ml eM7uslx6g6

ho scEx4n6 xqiq d?3X9ox1m`zb kaX9ox1m`zb`l8`i5.

uxiE/sv8iEx`o5 scD8N6yix3mb xfisJ4f5

xyD6bc5b3m`zb.

k`b5 `WsW wMQ/s9lt4 Gwm3la6ymJ5H wfx9M4bwo0Jti5

Gb4fxl wM4nE/sc5b6g5 rhk5 u5r[O`?oDbsNhx6Lt4

wfx9M/5g5H, `r`sn`o ty4t5tD`t5 x7ml xo`A/w5 cf6bs9lt4

gd8N6g5. bm4fx wfx9M4bwot5t0J`t5 xg6bsJ5 Nigw8N6

x7ml wh`mlbs/Exc6g5 W0JtQ9lA

ieQ/sJkxc5b3iq8k5.

xbsy6 wfx9M4bwot5t0Jt, wM4ns5 hD3N6g6 i[M[ns5,

Ni/sc5b6g6 srs6b6gu u4r`Jt7mEx`l9lt4. yM4f5 czbJ5

sz`bA5 `br{ G`J`v8H x7ml x`l5 GkNK5H S6gi6nsJi4

xqi`o5 bm4f8Nz9o Ni/s?4gi5 yMzi5 gNw er6bq5

GsMyxH. bm3u4 `b4fx xqiq5 dt1i6ns1uJ5 Ni/symJi

y`vf GxuxoZw5H s-?`l8`i5 A`o4 by3Jxq8i. 
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wMq5 dWDk5 gdnw0Jt5 yM4f5 wqC?4g5, Wlx6gu4

srs4f5.

uro3iq bmg7m kag8Nq5g6 x5b6N6g6 B̀yB dWDk5

gdnw0Jt WD6gi wlx̀io6g6 yMu d̀M̀iXMs6g6

vNbs2 srs6b6gzb NlNw5tx6g6 W9lA

xg6bs/ExcD8̀i6tbsym8iq8k5. 

x`l5, kNK5, xsM5t=z cspn6`t5 W?9oxtbsJk9l vNbu5/̀/N{ `M1

NlNqM6 bm8N o8bw8 xux4f3lfx vNbu

trst?9oxo3u1mb vNbs srs6b6gzk5. xux4f3lfq5

xyq8i5 yM3Jx3u kNo1i5, Wlx6fu4 K`M5{ sw`=5

kNz8i G`b4fxl xg6XA8`i6g5 o8bw8i5H x7ml nwN,

bs?`z6g5bs6 trst?9oxixo3uJ5 srs6b6gzk5 vNbs. 

dWD3i4 gdnwpscbsJ5 `b4y`=8, x7ml xyq5

xg6bs/ExcD8`i6tymJ5 moZ3tA5 s-?`l8`i5

xg6bs/Exc8q5g5 dWDi4 gdns`t5 ie4nk5,

kaX9ox`JZlx6 yMu cz8i5 vNb x7ml sMyx. bm3uXl4

dWDk5 gdnst5 `b4y`=8 trX9oxJ6 ho vNbs

srs6b6gzk5 b`mzsQ9lil w0J3i5 xuxf3lfq8i5 dWDk5

gdnst5 xg6bs?4g5 xuxoZi bwhmi moZ3tA5

kc6tbsMs6ymt8NQ5 ho.



kNo1i wfx9M4bs?4g5 x4bfw5 `br{u kNq8i Gs8N

`s4`gtQlA, kNo1i`z6g6 wM4ns5 hD3N6g6 i[M[ns5H

bwm8NwtbsJ6 xqi6nsizk5 xqiq bwvi, ryxio

so3Nw6yZhx3`t5 ho NlNw6yJ8Nq5g5 ckw7m5

d5t4yym1m`z5 xqiz bwvi x`l5 dt1i6ns1m5 `b4f8Nz

Wi6ns9li wkQx4gi5 kNo1i5 xuxoZi.

xyq5 `Ws`W k`b5 Ni/sc5b6g5 ses6b6gu bm4f8iz

wMc6g5 wm3lw5 dWDw/s`t5 s6y6tDti`z6g5 GPCNsH,

`b4fxbs6 xg6bs?1uJ5 `b4ftg8N6 `WyW, x0p`Q8q`g`t5 `WyW

cspm/sJ5 GcoplanarH `Wy`W5; x7ml wm3loxaymJ6

dWDw/stc6g6 G`b4fxl is=xE/s?4g5 nNymJ5 `b4f8Nz

m4`iyx7 x7ml dlx`o8H. bm3u4 xqiq5 x5t4`gJ5.

wm3loxaymJ6 dWDw/stc6g6 GPCNsH Ni/s?4g5 yMu

ses6b6g kNq8i x7mlbs6 kN3Jx i[Qz8i. xqiq5

bm4fx wm3loxEymJ5 dWDw/stc6g5 mogw8N`dpJ6

bmgjz yMu SJ6 srs4f5 x7ml sWzo`Cz5.

so3Nw6yZhx3`t5 cspNh4g4 h9o yei6 hC4tE?1m`z5

wm3loxaymJi4 dWDw/st4 yM`u5gi4 xs/so`Cz5.

sk6g5 xyq5 hDJ1N6g5 G`h3l dWDw/s5 r[`M6g6

xi6`n6bsJ8N6g6 x4gwJ8N6g5 w4W1ixJtzk5 x7ml

xo`A/w5 cf6bs9lt4 gd8N6g5H Ni/symJ5 yMu ryxio

so3Nw6yZhx3`t5 cspm8q5g5 Nr`z3m`z5, s-?`l8`i5 ckw7m5

Ni/sc5b3m`zb dt6yymi6nst9lQ5 wMq8i xyq8i

x7ml xyq5bs6 bwm8NsNt4. bm3ul4`b5 xqiq5

x5t4gf`l9lt4.

2.3.2 hDJ1N6g5 b`y5 wcq8i
wcq8`i5g5 W/3iq5g5 cspnEx4nq8k5 hDJ1N6gc3m`zb,

Wlx6gu4 `b8N wcz`ig6 ckwos3=s8i3Xb. bwml

ckwo/sym8q5tx6g6, bwm8NsZlx3t9lA, bwml

x0p`Qq`gt5 hDJ1N6g5 Ni/sc5b6ymK5 vNbs2

srsb6gzkzsJ5 .

b`y5 wcq5 whmo6yt5tymJ5 bwm, wMq8i vNbs

srs6b6gzi, xe`D/c3i6nso6g6 bwhmzi srs5 !))

`bhmz cz5txaMs6g6 srsi5. kNK5 i[Qxi *)º vN1N6

xe`D/4n6 xqiq mDw9ozlx6gu4 xq[o`?9o6ymJ5 b`y5

wcq8i. bm8N d-?Ex6ymiz W0Jbs9li sk6yymiq8k5

xe`D/4n3u xixEt5tJ5 yMj5 `b4f8Nz n8N-=4Jxi5

yM3Jx3u i[Qxi5. yM3Jx6 i[Mh1iz xy5p6izk5

W0JbsJ4ns1uJ6, bwml xe`D/4n6 xqi6n6 xi`sC3tbsK6

x?tj5 bm8Nl dxaw8Ns/6g6 xs4X9oxizk5, x7ml

sk6i6nw5 `sm6g5 W0JbsJ5 Gbm8N tosEJ6

`xeAt?9o`xt59li xe`D/4n3u4 bm8Nl gd8N6i6nso6LiH

wMostJ6 by3k5 x7ml `f1k5. 

sk6g5 x0p`Qqg5 `Ws`W8 Ni/sc5b6ymJ5 b`y5 wcq8i

bs?i `J`v8 byq8i G`?5n by6, Bx8N8 by6, `?4{ by6,

byz M`X0, ol `x5o8 by6, fn? by6, o8t`m8 by6 x7ml

`f9 by6H, bwvi by t=)( vN1Nzi b9lDt5, kNK5,

x7ml A`o4 nMw=- by6 Gg5BsH, kN5yx6. wMq5 d5t6gu

b`y5 wobsNh4ym1uJ5. `b4fx bm3u4 xqiq5 wh`mlbs8qM5

wcl1k5, i3Jtk5 x7ml wk1k5.

bm4fx k̀b5 hDJ1N6g6 netbs?9ox?4g5 nN/s?4g5

x7ml xg6bsJ5 sk6gi yM3Jx3u. bwml

xg6bs8q8N6ixDt4 iEsQ/̀s8qNEx̀o5 ne8ìx3iq8i4

vNbs2 srs6b6gzk5.
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wkw5 bW`E5 vNbuFwso4 lxo1

bwmz8i5 dt4yym`Mat9lQ5 xqiq5 WD6gi dWDk5

gdns`t5 Ni/sc5b6g5 b`y5 wcq8i x4gwymJ6 bwhmi

xg6bsMs6ym1mb x4hmEx4 xuxoZi5 x7ml xyq8i5

yM3Jx3u `h3l xwyx. xyq8`ibs6, kNoq8i xg6bsJ5

WD6gi dWDk5 gdns`t5 `h3l bm4fx `b4y`=8, `WyW8 x7ml

tt`t bwm8Nwt5t0J5. xqiq5 `Ws`W, bwm8NsZlx3t9lA,

kaX9oxq8N3mb sz`bi srsi5 @)_k5 N8igw8N5tx6.

bwhmi5bs6 `b4y-`=8 xg6bsMs6ymJ6 bmw8i vNbu x7ml

xuxoZi katDbs9li wcl1i4 by3i. xbsy6 by6 `J`v8u

GBx8n8 by6H bwm8Nwos6bsMs6ymJ6. `b4y`-=8 dWDw/st

xqJu4 `smf`bA8N3mb, x7ml kcztbs8Nhvlx6Lt4

xg6bs/Exc8qtbsZlx6Lt4 !(^)_i, by6

gd8N6gcw8NMs6g6 wcl1k5 sk6gk5 srsk5. Bx8n8

byzb wcz net5`tN6g6 `b4y-`=8 xq8iq8i4 `b4fxl

sz`bkzJ5 !))_Q6h6g5 d5t1iq5 `b4f8Nzo

Ni/sc5b6gi5 xq8iq8i5 wcq8i Nigw8N6 `J`v8

byq8i.

A`o4 yMw-= by6, `Ws`W8 Ni/s?4g5 `by5 wcq8i b`m8i

w4Wx3Jzi yMw= by6 sx1Nzi Xwn8 Wi3XsJ6

bmw8i5 by3i5. ckE5g5gw8Nw5 xqiq5 x5t4`gt5, x7ml

wclw5 hDJ1N6g`blxc5b6g5 b`mz5 wczi5.



2.3.3 hDJ1N6g5 wm3usb3i x7ml wcq8i
ttC6ymJ5 WoE/siz II `b4f8Nz srs6b6gu

hDJ1N6goEi3j5 WoEx5, cspn6bq5 WymK5 `Ws`W8 x7ml,

Wlx8q8i6nsZlx6Lt4 bwm8NstQJ5bs6 bm4fx `sN6g5

x?7jx/5g5 srs6b6g7 bEszi. cspn6bsymlx8q5g6

`rNs/4nc3tbs8q8izk5 bm4f8kz seq5gk5 n=C/1k5

bEs3`ug8k5 cspnw0Jt4n8k5 b4fx WoE/siz II

WoEt5t0JbsJ5; bwmNw7m5 Wbc8qM6 gr`bDti4 bmgjz

xe`D/4nk5 s-?`l8`i5 xqiqk5 sdmw5g5 n=C/w5 bEs3u

bm4fx scsysym8q5g5.

2.3.3.1 `Ws`W8 hDJ1N6g5 wm3usb3i x7ml
wcq8i
B`yB dWDw/wpscbs1uJ5 Wbcc5b3i3XsJ5 hDJ1N6gi5

Ni/sc5b6g5 ses6b6g bEszi. xqiq5 d5t1i3`X

vNbs2 srs6b6gzb er6bq8i, wMzA5 x5t1i6nsJ6

sxois2 bEsz x7ml h4r bEsz x7ml srs6b6g7

`c9MEz x7ml vN1Nz XwDM8 bEs6. B`yB

dWDw/wpscbs1uJ5 em4`vzA srs6b6g7 bEsz wqC9li

bms8N vNbs er6bqtA5 x7ml b`s8N `kN vN1Nzi5

xfr5g wqCi4f5. wMq5 xys?4g5 bms8N dWDx6J4tA5.

xbsy6 B`yB dWDw/wpscbs1uJ5 GWD3=Q/z8i5

dWDw/wpscbsJu5H xg6bs?1uJ6 `kbsc5b6Li bms8N

yMs wqCizA5, ryxio trX9oxo6g6 vNbs

srs6b6gzk5 bEsq8i wqCiq8i m9o3i5 bm`s8N

xM{vus5 x7ml sMyxus5 wrC4nqtA5.

xg6bs/Exc8qtbsZlx3t9lA bm8N dWDk5 gdnst

wm3tA5 trc5b6g6 srs6b6gj5, x7ml bwml

bfc5b3ixC5tA5 x4g6ymiE/z8i4 bmg7m ra8ix`A6`g9li

tr5g6.

B`yB dWDw/wpscbs1uJ5 Gcspm/sJ6 x0poxz B`yB

dWDw/wpscbs1uJ5H nqJ7mE`x`lJ8N6g6 vt6h3X9ox?1m5

x7ml bwm8Nw7m5 wlxq0Jtsi6nsJ8N6g6 wcl1k5

`b4f8Nz WD3=Q/sJi5 B`yB dWDw/wpscbs1uJ5H

bm4f8kzl i3Jtk5 x7ml wk1k5 ci7mc6bwo0Jtq8k5.

Wc`bA9o bm4f8kz xyq8k5 WD6gi dWDi4 gdnw0Jti5,

x0posE?9oxJ6 B`yB dWDw/wpscbs1uJ5 wicc5b6g6

eMufl4 bEs3u b`mz5 yMu5 x7ml trtbsZu srs6b6gj5

bEs4f5 wqCizA5. d5t1i3X6 wMz Ni/symJ6 wm3u

bs?i xM{v _ sMyx x=4g6ymJq8i.

`WyW ni5txz`i2S6 WctQ9lA hDJ1N6g5 sk`MaJ5

Ni/s?4g6 ses6b6g7 bEsq8i. bwm8NsZlx3t9lA

`s6gC6bsym8q5g5 bwm8NstQJ6 `b4ftg8N6 B`yB

dWDw/wpscbs1uJ5. bs?i etxi srs6b6g bEszi,

bm3uXl `WyW x[/6g6bsJ5 bms8N yM4f5 wqCizA5,

bms8Nl wmQ8i `WyW trX4g5 ses6b6gj5 bms8N

xdtc6Lt4 xM{v sMyxl bEsq8i5. bwml n1q`JK6

x0p`Qq8iE/q5 xqiqb `WyW x7ml xyq5 `Ws`W8 wm3i

wcq8i Nigw8N6 vNbs srs6b6gzb er6bq8i,

n8iDts2 wmz x7ml bsy/6Jx6. bm3u4 xqiq5

x5t4gflw5 x7ml wh`m`lt4nsNt4.

dWDw/sbs?1uJ6 b4y`=8 GtoxapheneH xq8iq5 bEs3u

x0p`Qq`gbs1uJ5 N`i8iq5 mo[LQ5, x7ml d5t1i3XsJ6

vNbu Ni/sc5b6g5 n8iDts2 wmzi. x8ml x5t1i3XsJ5

bwmz8i5 dt4yym̀Mat9lQ5 xqiq5 WD6gi dWDk5

gdns̀t5 Ni/sc5b6g5 b̀y5 wcq8i x4gwymJ6

bwhmi xg6bsMs6ym1mb x4hmEx4 xuxoZi5 x7ml

xyq8i5 yM3Jx3u h̀3l xwyx. xyq8̀ibs6, kNoq8i

xg6bsJ5 WD6gi dWDk5 gdns̀t5 h̀3l bm4fx b̀4ỳ=8,

ẀyW8 x7ml tt̀t bwm8Nwt5t0J5. xqiq5 Ẁs̀W,

bwm8NsZlx3t9lA, kaX9oxq8N3mb sz̀bi srsi5

@)_k5 N8igw8N5tx6.
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bm4f8kz hDJ1N6g5 wìb6nCw5gf̀lK6 bms8N yM4f5

bmsz wm3j5 bmszl yfj5. bm8N W0JtQ9lA, yMs

i[Mh1izb xy5p3iz x4gwJ8N6g6 c̀ktAJu4 bm7uz

fmw/s̀t5 w8g̀h?8 Ẁs̀W8 k̀c5b3mb bms8Nz wms2

Nigw8N6 yM3Jx srs6b6gq8i.

wkw5 bW`E5 vNbuFwso4 lxo1



dWDw/wpscbsJ5 D
ByB bEs3u
�g/m3

xfr5g6
xw{M8

vNb

x`M{v

k=

sMyx

sxois2D
bEsz

sMyxu bEs6
WsE1 bEsz

Wi wm6Wz

vQ3hx`l2D
wlx

g=`z6`J2 bEsz Niy=4

WsE1D
wm6Wz

P `s2 `fz
piy `fz

k?? /7o/.
cf6g2D
bEsz

xsE[D
bEsz bEs2D

xrxiD
bEsz

nwWsEx8D
bEsz

P `M2t D
bEsz

WsC85D
bEsz

vCD
bEsz

srs6b6g2 bEsz
m8to=- E50

sMyxu byz

vNbs2

P `?0 `Jn- kNz

xq8iq5 Ni/symJ5 cf6`b bEsz x7ml sMyx bEsz,

`b4fxl xqiq5 i[Qxi sxois2 bEsz Wbo4

etXlx8i `b4fx.

bwmz9o, vNbus2 srs6b6gzb er6bq5 x7ml sxois2

bEsz GciQ`/i y[/zbH f5t1i6nsJ6 tt`t dWDw/s5

dt1i6nsJ6 bs?4f8Nz xM{v sMyx bEsq8i5 s-?`l8`i5

etxi ses6b6g6 bEsz.. x0pQ8q7u1mA bm4fx xyqb

hDJ1N6g5, bm8Nl d5t`M6 xqiz tt``t

Ni/`s8q8N3X8q7m5 bEs2 `czi. JMw4f5, xqiq5

x5t1i6ns?4g5 `czi, x7ml tt`t Ni/symQ9lt4 wczi

@))_@%) `ub. s8N bwm8Nwt5t`d6g6 `b4f8Nz tt`t

x[/6bsc5b6Li `smJi5 bmsz `cz8k5 x7m wlxk5

sW`za`Cz5.

`m8NsJ6 WD6`y-=1i ie4nk5 kNi wm3lQ/sJ5, bm4fgx6

fmw/s`t5 xt`o5 w8g`h?8 GendosulfanH x7ml dWDk5

gdn`st GlindaneH Ni/sc5b6g5 srs6b6g6 bEszi.

bm8Nl Ni/sJ6 dWDk5 gdn`st GlindaneH

bs?`i5g5gcsJ6, tr8i`fZu `JM2u bEs xrxi5 x7ml

xyxu srs5 xuh7mExlw5 xg6bs[A8i6g5. cz5tx`n6, vNb

xgc5bMs3mb dWDk5 gdn`st o8bw GlindaneH

fmw/s`t5 xt`o5 w8g`h?8 GendosulfanH Nigw8`N5tx3S6

ses6b6gu x7ml sl4n6`g6. xqiz fmw/s`t5 xt`o5

w8g`h?8 GendosulfanH xtt1i6ns7mEsJ6 bmgjz5 dWDk5

gdn`st GlindaneH ryxio d?ExMsvMs6g5 yfc8qt9lA

vNbs srs6b6gzb er6bq5. W/3i6i6nsJ6 bm4f8kz

hDJ1N6g5 wi`b6nCw5gf`lK6 bms8N yM4f5 bmsz wm3j5

bmszl yfj5. bm8N W0JtQ9lA, yMs i[Mh1izb

xy5p3iz Gbm8Nl iEsQ/sJ6 wm6

yfc8`q8Nc5b6i6nsix3izi4H x4gwJ8N6g6 c`ktAJu4

bm7uz fmw/s`t5 w8g`h?8 GendosulfanH Gx7ml xyq5

`Ws`W8H `kc5b3mb bms8Nz wms2 x?tzk5 ses6b6gzi

vNbs x7ml Nigw8N6 yM3Jx srs6b6gq8i.

B̀yB xqiq5 bEs1u5
xq`M1`AJ5 yM3Jx1u5 srs6b6gu5 Np/symJ5 vNbs2 srs6b6gzb rr6bq8i5. ne/1iq5 ho urgf`lZlx5.
B`yBaJ5 x7ml xyq5 hSJ1N6g5 bEs1u5 WbcDN6g5 nEs1usb3i5 WD6gi5 i3Jti9l, x7ml ne`/1iq5
xq[oZJ4g5 iE/s?4g5 mo4LQ5.
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B̀yB dWDw/wpscbs1uJ5 Wbcc5b3i3XsJ5 hDJ1N6gi5

Ni/sc5b6g5 ses6b6g bEszi. 



xqiz vtD`l/6ymJ5 nl7m6ns`t5 x`s4yJ8N6g5 GPCAsH

wmw5 wcq8i xbst`f5tx6Li xg6bsJw8NsM`sv4t9lQ5

vtD`l/6ymJ5 nl7m6ns`t5 x`s4yJ8N6g5 GPCAsH c9l`N5

kNq8i. bwmz8i9o srsk5 !)_k5 bm4fx vtD`l/6ymJ5

nl7m6ns`t5 x`s4yJ8N6g5 GPCAsH xg6bs/`Czu4 i[Qxi

yM3Jx trstNhc5b6g5 ses6b6g wcq8k5. `m8NsJ6

bfc5b3X9oxixo6g5 xq8iq8i4 vtD`l/6ymJ5 nl7m6ns`t5

x`s4yJ8N6g5 GPCAsH skD`i3`X9o6ymlt4 ses6b6g wcq8i.

x5t4g6 xqiz bmg7m wM4ns5 hD3N6g6 i[M[ns5

GPBDEs/BDPEsH nec5b6g6 wc8i bs?z cshw`g2

wm=zi, xqlx`ClZt[l xq8iq5 wlx8i X8i wm=zb

wczi x7ml dt1i6nsJ5 xq8iq5 Niy=1u. bm3ul4`b6

xq8iq5 bm4fx wM4ns5 hD3N6g6 i[M[ns5

GPBDEs/BDPEsH x5t4gf`lJ5 x7ml `m8NsJ6 wh`mlbsNt4

i3Jtk5 s-?`l8`i5 wk1k5.

2.3.3.2 `s8N6g5 x?7jx/5g5 hDJ1N6g5 wm3usb3i
x7ml wcq8i
`s6gC6ymiq5 bm4fx `s8N6g5 x`g5tc5tx6g5 bm6gjz

uxiEizk5 bEs wqCiq8k5. srs6b6g6 bEszi,

Wx4g6 bEs4n6 GiodineH `s4gC6bsymiq5 ne5txMs6g5

bm8N `xM8t4 bEszi5 vt5g6 Xy=4 bEszi5 wm6

ciQ`/i u8top- h9lx. s4g6ymJ6 wlx8i vNbs wuz8i

bfnD6t5tymJ6 bmw wMq5 wmw5 vN1Nzi sMyx.

skq5gflw5 s8N6g5 t4bsC/5g5 x?7jx4tbsc5b6g5 bs?z

`JM2 krox `c6b`J5 wm3lw5 nN-=zi5 trstJ5 vNbs

wmq8k5, bwmlbs6 kNo1i`z6g5 skE9lt4.

wobsNhx6ymJ5 bfNh4ym8q7mb x4gwJ8N6gi4 bm4f8iz

`s8N6gi4 x?7jx/5gi4 wcl1k5 s-?`l8`i5 i3Jtk5.
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=q8i kNzi k?/ p7Mw/. bm8N `c6b`J4n6

trstymo3uJ6 bsKz vN1N3usk5 WsM5{ bEszk5

wczk5, x7ml kx2X9oxJ6 bm4f8Ni eu3lc8q5gi

i3Jti x7ml WD6gi bs?i kNq8i.

2.4 ck6 hDJ1N6g5 kǸuoc5b3X5,
x7ml by3i x7m f̀1iV ck6 w4fx
xysJ̀m6gZlx5V

wMq5 hDJ1N6g5 sXAtymw8`ND8N6g5 wMz8i hNw5

x?t5ti xyx`A8q5g6. srs6b6g`uogxCu, wMq5 hDJ1N6g5

yM`ugw8N`h5 wMq9l vbZ6Lt4 kNs `czk5 x7ml

xS7`ugw8No6Lt4, yfu, w0J3u, s-?`l8`i5 ie4ni WD6gi.

wMq5 hDJ1N6g5 trX4g5 bEs4f5 wm4ftA5

b`miq8No9Lt4bs6 wm3u xyq9l wcz`io6Lt4.

bm4fx "yK9o`stb5" W7mEsK5 wcl1k5 x7ml i3Jtk5

x7ml bmgjz ie4nk5. bwml hDJ1N6g6 yMu5 vb4fi

x7ml wi`b3li `vzi bwml trstixE9li WD6gk5

x7ml i3Jtk5 xwg6l4bslt4 hDJ1N6gi5. bwml

hdj1N6g6 b`migw8NDi yMu x7ml wi`b8q9li kNs2

bm4fx `JM2u`z6g5 `s8N6g5 x?7jx/5g5 wMc6g5 bEs3i4

x7ml ka5gw5g/1i4, bm3u4 xisC6tbsJ5 w1qo{

h9lq5tA5 x7ml xwso{ bEszi5. `s8N6g5 x?7jx/5g5

x[/6bs?4g5 srs6b6g bEszk5. xux4f3lfq5 xqiq5

bEs5 wlx8i WsM5{ bEszi xq[o`?9o6ymJ6

%))_Sntu4 bwmz8i srs6 !((@. `JM2 `c6b`J5 wm3l1i4

nN-=z5 bwvi yM=s5 Gfw kNziH x7ml M Bx4

Gsw`=5 kNziH bwm8Nwvwp9ME`sK5.

xyq5 wk1i5 nNsZq8i`z6g5 Ni/sc5b6g5 rsM

bEszi x7ml `sW x7ml piy `fq8i sMyxu, x7ml

bwvi x7y5v x`M{vu. wMq5 d5t1i3XsJ5 `c6b`J4n6

GSl`gix7H xq8iq5 `s6gC6bsymJ5 wm3usb3i x?tq8i

Ni/symJ5 wcq8i ciQ`/i `c6b``J5 wm3lw `s4gC6bs-

yM

sk6gw6Li e[Qc5b6g6

yfgcw5

srsu D
xS5

xi`xc3tbsJi5

hDJ1N6g`o5 xi`xc3tbsJi5

b`y5

f1 wqCizk5

w4Wx3J4

xS5

srsu yf
srs6b6g6

yfw5

vb4X4g6

bEs3u wqCiq8k5

d7jxK6

kK/w5md4 x7ml xWt9lA

xdtq5 hDJ1N6gk5 wlx8i srs6b6g7 hNq8i5 x?t5ti.
hDJ1N6g5 xi`sC3tbsJ5 WD6`y-=[Jxi5 ieo`s6ti5 x7ml nN-=3JxaJi5 bs?z wMq8i5 yM3Jxu, x7ml
x[/6b`s9lt4 srs6b6gj5 bms8N yM4f5 x7ml wmw5 wqCiq5tA5. vbA8N3uJ5 yMu5 kNj5
b?sovstQlt4, s-?`l8`i5 md4f5 x7ml c8i4f5, x7ml wi`b3lt4 by3i, `f1i, x7ml bEs3u, `czi xSts7
x7ml y`f7. bm4fx hDJ1N6g5 trsto3ult4 WD6gk5 x7ml i3Jtk5 x7ml sk6ylt4 ieQ/`sc5b6gi. 

skq5gflw5 s8N6g5 t4bsC/5g5 x?7jx4tbsc5b6g5

bs?z J̀M2 krox c̀6b̀J5 wm3lw5 nN-=zi5 trstJ5

vNbs wmq8k5, bwmlbs6 kNo1ìz6g5 skE9lt4
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czk5, bwml vt6h3X9oxJ8NqM6 kx2X9oxJ8NqM6

i3Jti5 x7ml WD6gi5. W/3i6i6nsJ6 wclw5

kx2X9ox=s4Xb hDJ1N6gi5 wm3u b`mz9o wczi5.

b̀fx iDx6bs1̀Z6ymJ5  WEsJ8N6g5 wcl1k5 i3Jtk9l

x7m ieQ/s<4gj5. jDJ16g6 vb4X5 kNj5 WD6gw5 i3J`y9l

x4g6bsK5 hDJ1N6gj5. hDJ1N6g6 yM`uq8N6X5 x7ml

vbq9li kNj5, vt6hq8N/6g6 i3Jtk5 WD6gk9l.

xH1Nq8i6nsgw8NExo4 wclw5 vt6hwiq8k5

hDJ1N6gi5 wm1u5 wczisqg4o. 

`sNJ1iz xya6ttJ8N2uJ6. hDJ1N6gw5

ct6h1i6nsJ8N6g5 wcl1k5 i3Jtk9l s3`fyi6ns`Zz5,

kattJ8N3iz xqi6nso`Cc5.

W0JtQ9lA i[Mh1m yMz, Ẁs̀W xysNhx3X1mb

ka8Nh4X1mb xfisi6n4f5 hvw8i6ns9lt4 x7ml

s̀mf̀b1i6ǹs9lt4 b̀4f8Nz9o c9l̀N kNz8̀igi5

x=4g6ymJ5 i[Qx8i. 

ckwo/sc5b3X5 hDJ1N6g5
by3̀ig5V s8N wobsNhx3if
xu5g6 by6, g0̀/i.

bwvi xu5g6 by6, g0`/i er6b6, bm3uXl4

xe`D/4n6 x7ml `Ws`W8 trstymK5 byzk5

yMtq8i`z6Lt4 kNi5 Gwmw5 wqCiq5tA5H

xS5 xs/`Cz5.

ciQ`/i #)_Snt xe`D/4n6 wMost?4g6

by3k5 b`mz5 kNu5 WJi5, kNo1i5 WQ/sJ5

Gs/c5H. bm4fxl kNu5 xq8iq5

bwm8N5bw8NozJ5 sk6g5 srsk5, `b8No

xe`D/4n6 xqiz b`mz5 wkw5 nNsZq8i5

h4vwgu4 xq[o?9oxq8N6Li. yMs

i[Mh1izb xy5p3iz whmoDbsymJ6

W0JbsNhQ/s9li ckw7m5 xe`D/4n6

wtc5bo3m`z5 by3k6 bwhmz8i5 GbfA4 wMz

@.%H.

ciQ`/i @%_Snt bmg7mz xe`D/4n6

trstymJ6 by6k5 wMost9li bmsz bys

wczk5 x7ml ciQ`/i ^)_Snt xixC3X4g6

`f[Li by3i5. x4gwiz wcl1k5

gryN5tx8q5g6 bwml xe`D/4n6 xq8iq5

b`y5 wcq8i wMQ`dpq7mA bmgjz xe`D/4n6

xqiq8k5 wcl1i.

Wc`bA9l bmgjz xe`D/4n6, bm3uXl4 `Ws`W8

wtc5b6g5 by3j5 x8ixov8i5b6g5, bwml

trstixCu4 srs6b6g bEszk5. g`zi

$_Snt `b4fx `Ws`W8 wczkxc5b6g5.

sk6g5bs6 `Ws`W8 xysgw8Nc5b6g5 wlx8i

wmw5. s8N `s4`gtQlA, x?9lxq5 B`yB wms2

slxi xys?4g5 wlx8i srs6. fmw/s`t5

xt`o5 w8g`h?8 GendosulfanH, sz`bi

()_Snt xysc5b6g6 wlx8i srs6.

xq8N6gj5 bf/4n5 WD/5g5 W0Jt7mEsJ5

ckw7m5 wMq5 `Ws`W8 xys?4g5 by3i5,

xsyc5b6g5 by3i4, wm6h1i5, x7ml wm3usbw5

x?tq8i5.

h4viz `Ws`W8 xys?9oxiqb WmEsK5

wcl1k5 x7ml i3Jtk5, `Ws`Wclx8q8i6nsJ5

eM7usi6nsJ6 xysc5b6g5 x7ml

wt3=c8q8i6ns9lt4 ieQ/`sc5b6gk5.

bm3uXl4 `Ws`W8 xixc5b6g5 `f[Lt4 by3u5,

ur`Jtflw5 em4bs9lt4 x4gwix6g5 by3u4

x7ml ieQ/`sJi4.
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X5 sMs5{



x3=s5

xu5g6 D
byx

er6b6 g0`/i

wiz xu5g6 byz bs?i g0`/i, kNK5.

wMq5 hDJ1N6g5 x5bb6nCw5gflw5 xS7j5 c8i3t9lA,

x7ml x[/6bs9lt4 xS7u yMùz6g6 bmsz micjx3m5.

bwmz9o dt1i6ns8q8N6g5 xqiq5 Ẁs̀W8 micu

c̀zi c8icb6i6ns̀Zz5. bwml xS5 xs4vu, bm4fx

hDJ1N6g5 f=o6Lt4 w0J3j5, f̀1k5, by6k5 x7ml y[/j5,

x7ml bmszE9lt4 WD6gk5.
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yMs i[Mh1izb xy5p3X9oxiz

x4gwix3uJ6 xqizi4, ckE5̀gizi4 x7ml

Ǹi8izi4 xWJ6 x7ml mdc5b6g6 srs6b6gu. 

X5 sMs5{

xS5 x7ml yf wic3t5tlxc5b6g5 k4b6t5tc5b3S6

hDJ1N6gi4 x?tj5 w[lxi5 w[lxk5. wMq5 hDJ1N6g5

x5bb6nCw5gflw5 xS7j5 c8i3t9lA, x7ml x[/6bs9lt4

xS7u yMu`z6g6 bmsz micjx3m5. bwmz9o

dt1i6ns8q8N6g5 xqiq5 `Ws`W8 micu `czi

c8icb6i6ns`Zz5. bwml xS5 xs4vu, bm4fx hDJ1N6g5

f=o6Lt4 w0J3j5, `f1k5, by6k5 x7ml y[/j5, x7ml

bmszE9lt4 WD6gk5 ie4nk5, bwml iE/six3mb

i3Jti5.

2.5 yMs s̀diz x4gwJ8N6g6
hDJ1N6gi srs6b6gzi vNbs

bm3uXl4 hDJ1N6g5 wqCc5b6g6 srs6b6gzk vNbs

bs?z iQzi5 x7ml `b4f8Nz yM3Jx3u ses6b6gq8i5

yM4f5 x7ml bEs2 wqCiq5tA5. yMs i[Mh1iz

xy5p3X9oxiz xyD3t5to6g6 bm4f8kz wqCi4f5 x7ml

bwm8Nwt5tiz8k5 so3Nw6yZhx3`t5 iEs4g5

dt1i6ns8ix3izi4 wMq5 hDJ1N6g5 wlx8i vNbs

srs6b6gzb.

yMs i[Mh1izb xy5p3X9oxiz x4gwix3uJ6 xqizi4,

ckE5`gizi4 x7ml N`i8izi4 xWJ6 x7ml mdc5b6g6

srs6b6gu. bm4fx W7mEsJ5 x[/6gDtQ/q5 hDJ1N6gi4

yM4f5 bmsz kNs `czk5, c`ktQix x7ml N`i8iz

bEs yfx bm8Nbs6 iEsQ/sJ6 vJyJu4

xy5pc5b3ix3izi4. s8N `s4`gtQlA, bEs yfx

kczt5tK6 xe`D/4n3u4 `kbsJ8N3m5 wm3u5 bmsz yMj5.



xqiz bEs yfx x4gwix3uJ6 sk3iq8i4 xe`D/4n5

xgw8NsJ5 i3Jtk5 x7ml WD6gk5.

yMs i[Mh1izb xy5p3X9oxiz x4gwJ8N3uJ6 `s7m6ymJ5

wlx8i ses6b6g6. x0p`Qqg5 `smJ5 WD6g5 x7ml i3J`t5

ne5g8N3mb t9o3Nq5tx6gi, bwml `b4fx xyq5

xysgw8N3X[lt4. xy5p3izk5 dxaw8Ns/6g6 x7ml

xe4g6ymiE/q5 yfw5 iEs8Nq5gi4 xy5p3i`x6g6 b`mz5

yMs s`dizb xy5p3izk5. 

i3J`t5 `sm0Jtgxc6g5 dxaw8N6gu4 x7ml bEs yfxi4

G`h3l bm4fx N5`t x7ml Nkw5H Ni/sc5bo`E3mb

sX4ym?8qbq8i kNi. sm6ymZu4 x7ml `xe4h6ymix
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sm6ymZu4 x7ml x̀e4h6ymix W9lA WD6g5 x7ml

i3J̀t5 slÈx6iE/q5 w4W1i6iE/q5 bmgjz yMs

i[Mh1izb xy5p3X9oxizk5 srs6b6gu, ieQ/s?4g5

iEsQ/sK5 bri6nso6ix6g5. hDJ1N6g5 k̀x2X9oxiz

s̀mJk5 x7ml sk6y?9oxiz s̀mJ3tA5 ho m̀8Nj5

gry/s8q5g6.

i[Mhw8N6gu yf8 u[O?9oxJ5 x7ml `n[o?9o`x9lt4 W0JtQ9lA yM xy5p3X9oxizk5 i[Mh1iz, x7ml w7m6`v

ka5txD`m6g6 wlx8i x3`CA5 !)). xy5p3X9oxJ6 yMs s`diz xy5`p?9ox1uJ6 NJ3X4bq8i4 h8Ngw8N5 `smJ5 `h3l

Nkw5 xy5p3X9oxizA5 bEs7 yfx. bm4fx xy5p6g5 net5tymK5 xvsJ8`i3t5tiz x4gwix6g5 Nk3k5

bys/6Jx3u bwmo yf W7mE`sm5 `b4f8kz NiyJ8N6y0JtQ?1mQ5 x7ml iecDtQ9lQ5, N5t6i[l.. wkw5

bW`Ed5/wso4 lo1

W9lA WD6g5 x7ml i3J`t5 slE`x6iE/q5 w4W1i6iE/q5

bmgjz yMs i[Mh1izb xy5p3X9oxizk5 srs6b6gu,

ieQ/s?4g5 iEsQ/sK5 bri6nso6ix6g5. hDJ1N6g5

k`x2X9oxiz `smJk5 x7ml sk6y?9oxiz `smJ3tA5 ho

`m8Nj5 gry/s8q5g6. i3J`t5 ie4nE/s8i3XsJ5

vt6hw?9oxgw8N6ix6g5 d5t4yymi6nsJi4 xq8iq5

hDJ1N6gi4 kx2X9oxizA5 `smJk5 dt1i6nsJ5 hDJ1N6g5.

s8N x4gwJ8N6g6 cimc6bwot5ti3u4 i3Jtk5 x7mlbs6

xqiq5 W9lQ5 hDJ1N6g6 Ni/symJ6 ie9M`bi.

2.5.1 srs6b6g6 s=6b3izk5 x7ml yMs
i[Mh1izb xy5p3X9oxiz
yMs i[Mh1izb xy5p3X9oxiz Wg4ymJ6 bmgjz

vmN6gj5 xg6bso6gj5 yMu x7ml bEs3i cspm/sJ6

grc6tbsJ6 ses6b6g6 s=6b3izk5. bwhmi ses6b6g6

s=6ymt9lA, bm8Nl bwm8Nwo?4g6 srs %_u5 &_j5

srsb`m5, s0p3NCi x7ml iEsN6Li yM x7ml bEs6

wqCiq5 wlxi ses6b6g xy5pc5b6g5 Njzs8iqtA5.

bmgjz W9lA, hDJ1N6g5 bEs3i wmq8i x[/6bs?1uJ5

szy1i6nsJk5 wlx8k5 vNbs wmq8k5 x7ml

Wbclx8q8i6ns9li nwWsox8 bEszi.

W0JtQ9lA yMs i[Mh1izb xy5p3X9oxiz, `f8

sMyx7u`z6g5 iEsQ/sJ5 `f1ix3iq8k5 bsKz g`C3lt4

nwWsox bEszk5 x7ml vNbs wmq8k5 emw8q`z3lt4

srs6b6gu4 hvoJu4 bwm8Nl iEsQ/s?4vlx3m5.

hDJ1N6g5 `b4f8N`i5g5 `f1i iEsQ/sQK5 tr8ix6g5 vNbj5,

N[n3lt4 k`bi4 wqCi6bc3lt4.

W0JtQ9lA yMs i[Mh1izb xy5p3X9oxiz, f̀8

sMyx7ùz6g5 iEsQ/sJ5 f̀1ix3iq8k5 bsKz g̀C3lt4

nwWsox bEszk5 x7ml vNbs2 wmz yKi5t8i5.



bmgjz yMs i[Mh1izb xy5p3X9oxiz, srs6b6g6

s=6b3iz nqi6nsJ`m6g6 x7ml xfMw5b6i6nsli. bm4fx

xy5pDtJ5 x4gwJ5 hDJ1N6gi4 Nigw8N6 srs6b6gu.

bmw8k5, xqiq5 xe`D/4n6 x7ml bwmw8N/6g4ns8q5g6

xyq5 seq5g5 n=C/w5 iEsQ/sJ5 sk6y`?9o3ix3mb

srs6b6g bEszi. xqiq5 wMqb `Ws`W8 iEsQ/s1uJ5

sk6y`?9o6ix3iq8i4. xyqbs6 skD8`i3`X9o6lt4,

bwm8NsZlx3t9lA, W0JtQ9lA xg6bsc5bD8`i3mb yM3Jx3u,

x7ml xt4i6n7mE`xlw5 xqiq5 x[/6bsc5b3mb srsb6gj5

bwmz8i5 Wi6nso3lt4.

2.5.2 xe`D/4n6 x7ml xyq5 seq5g5
n=C/w5
bmgjz yMs2 i[Mh1izb xy5p3X9oxiz x7ml

n1q4tymi6nso6izk5 ses6b6g6 s=6`b3izk5,

so3Nw6yZhx3`t5  iEs4g5 bEs3u

yfclx8q8i6nsixChQ9lA srs6b6g6 bEsz. bEs6 yfx

kczt5t?1m5 xe`D/4n3i4 emDt5t8NA bEs3u x7ml yMj5

wy6t8NA. W0JtQ9lA yMs2 i[Mh1izb xy5p3X9oxizk5,

sk6i6nw5 xe`D/4n6 bwm8Nw7m5 `k8ix6g5 yMj5 bEs3u5.

n1q`Jizk5 x7ml N8`i8iz ye`i8N6g5 `b6yJ8N8q5t9lA

Gbwml xe`D/4n6 `kt9lA yMu5 xSts `czk5H

xy5pD8N3uJ6.

dxaw8Ns/6g6 xs4X5 x7ml s`dyli, b`y5 x7ml `f8

`smJcso6i6ns8ix6g5 x7ml, bwm8Nw7m5 sk6i6nsli

xe`D/4n6. Gxe`D/4n6 xqiz dt1i6ns?1m5 `smDt4ncCzu4H.

xe`D/4n6 x[/6yix6g6 `f1i by3k5 x7ml y[/k5 bm4fxl

xgw8Nso6lt4 by3k5 x7ml wm3usb3k5 i3Jtk5. bwml

xe`D/4n6 wt3X5 ieQ/sc5b6gk5, iE?4g5

xq[o?9ox=six6g5 xe`D/4nv8i6i4.

m1igEoD8Nq5g6 n=C/4 wt3X5 srs6b6g6 bEszk5

b`mz5 x9`M8t4 bEszi5 s-?`l8`i5 `M2t- bEszi5 x7ml

wqC`i5 xqiq8i4 bmg7m m1i6gEoD8Nq5g5 n=C/w5

dt1i6nsK5 ws`Myx8 wmqb wcq8i. bwm8NsZlx3t9lA,

bmgjz yMs i[Mh1izb xy5p3X9oxiz8k5, bEs5

wqCiq5 iEsQ/sJ5 x[/6g3ix3iq8i4 m1i6gEoD8Nq5g5

n=C/1i4 bmsz vNbs wmq8k5, Wlx6gu4 tr5g5 bs?z5

`JM2 x7ml sMyx.

n=3l4 srs6b6g6 bEsz`ig6 Wbco3X4g6 kNu neym9li.

bm8N W9lA yMs2 i[Mh1izb xy5p3X9oxiz, wmr8i6n6

iEsQ/sK6 `f1ix6g6 Xy=4 bEszi5 bms8N sM{v

x7ml xMyx wrCnztA5 bmsz srs6b6g bEszk5. xM{v

x7ml sMyx wrCnz Wbcs6gmE`x`lK6 n=3l4 GcadmiumH

x7ml bwm Wbc8q8i6ns8ix6Li seq5gi4 n=C/q5

iEsQ/sJ5 wib3ix3iq8i4 srs6b6g6 bEszi. n=3l4

Ni/s?1uJ6 bEsi wm=q8i Gbm4fxl wmw5 `kX4g6

wti6nsJi bEs3u bmsz `czk5 n[?6Lt4H. wiz x7ml

n1qiz `b4fx wm=1`ug5 bEsi x7ml b`mi vNbus5

srs6b6gzb er6bq8i iEsQ/sJ5 xy5p3ix3mb W0JtQlA

yMs2 i[Mh1izb xy5p3X9oxizk5. n=3l4 xqiq5

bm4f8Ni wi`o5 x7mbs6 iEsQ/sJ5 xy5p3ix3iq8i4.

2.5.3 kcD8Nq5g5 `s7m3X9oxq8N/5g5
hDJ1N6g5
yMs2 i[Mh1izb xy5p3X9oxizk5 iEsQ/sK6

nat5tJ8N6iq8i4 wq`Cizb hvoizb `f1izb sMyx

`fqi5 bmsz vNbus5 wmzk5. s8N wm6 wicw8NC/6g6

xfisi6nu4 ses6b6g6 bEszi `m8Nl bwm8NsJ8`i3uJ6.

s8N xqi9MEz N9ox4 `WsW8 wlx8i vNbus5 wmqb

u[O`?9ogw8NExo4, bwm8NsZlx3t9lA,

xy5p`stZlx3t9lQ5 `f1iq8i, bwmbs6 xyq5 WD6gk

ie4nk5 dWDk5 gdns`t5 Gbm4fx `h3l, tt`t x7ml B`yBH

xg6bs?A8`i3mb bmw8iXl4 yM3Jx3u.

bwml bEs6 `sN6y?9oxli, wMq5 `Ws`W8 G`h3l bm4fx

B`yBH SJxi5 wms2 w{n4=QlA wm3u5 bmsz yMj5

bm8Nl `WyW x7ml  fmw/st iEsQ/sJ5

xgw8Nso3ix3iq8i4 WD6gk5 x7ml i3Jtk5 wm3usb3i4

iecc5b6gk5.

2.5.4 `s8N6g5 x?7jx/5g5
wMq5 wk1i5 nNsZw5 `s8N6g5 x?7jx/5g5 `m8NsJ6

x[/6g6bsK5 sMyx4f5 `fq8i bsKz `M2t_ byxk5 x7ml

rsM byxk5. xy5pc5b6Lt4 bEs3u5 wqCizi4 x7ml

yfw5 wqCiq8i5 grjx4t5tJ8N6g6 vNbsu5

ses6b6gzk5 x7ml vNbus5 er6bq8k5 ses6b6gu

bwmz8i5 bm8N bwm8Nwt5tJ6 yMs s`diz

xy5p3izk5.

bwml dxaw8Ns/6g6 xs4fi, ka5gw5g6 `s8N6g6

x?7jx/5g6 xqiz wlx8i ses6b6g6 x?tzi

d5t4yymJ8N6g6 bm8N W0JtQlA,

dxaw8Ns/6g6 xs4fi, bm4fx WD6g5 x7ml i3J̀t5

yK9o3X̀s9lt4 xwg6l4bsymJ5 hDJ1N6gk5. b̀4fxl

k̀QxoE9lt4 ieQ/̀s?4gk5 bm4f8kz eauZExo1k5

s̀m3X9oxJk5 wlx8i ie4n6ys3X4g5
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2.6 cspm/s/Exc3izb w3X6ymiz
x7ml yKi4nu WNhx6bsJ4nw5

WQxDb`s?4g6 cspnw0Jtgcq8i4 hDJ1N6g8k5 bm4fx

hDJ1N6g6 hNi x?t5t`ig5. b-?z5 wMzi5 x?t5ti

bm4fx WD6g5 x7ml i3J`t5 yK9o3X`s9lt4 xwg6l4bsymJ5

hDJ1N6gk5. `b4fxl `kQxoE9lt4 ieQ/`s?4gk5 bm4f8kz

eauZExo1k5 `sm3X9oxJk5 wlx8i ie4n6ys3X4g5,

wMQ/s9lt4 wkw5. cspnwi6 hDJ1N6gi4 bmg7mi hNi4

x?t5ti wvJ6y4X5 W?9oxtbsiq8k5 vNbu x7ml

yM3Jx3u kcztbsJ5 hDJ1N6gos6g5 trX4g5

srs6b6gzk5 vNbs `b4f8N`z6g5 yM3Jxu kNo1i

xyq8i5.

cspnw0JbsJ5 wlx8i WoE/siz II `b4f8Nz srs6b6gu

hDJ1N6goEi3j5 WiEx5 gryN6yt5tc5b6ymJ5 sk6gi4

xWdbsymJi4 r`s/sJ8N3X8q5gi4 `b4f8Ni yK9o3u

h3`Cizi bmgjz WoEt5t0JbsJi6. bm4fx wobsNhx6g5

ck6 xqtQJ5 hDJ1N6g5 kaX9ox?5 xq[?9o`x?`l8`i5

r`sy0JbsJk5 W9lQ5 vNbu x7ml yM3Jx3u

kczt5t0JbsJk5; k4b3t5tJ6 hDJ1N6gi4 x7ml

ckwozoc5b3X5 trst/`Czb ses6b6gzk vNbs; x7ml

Wbc3X k`bi4 hDJ1N6gi4 wh`mlbsJi4;

bwm8NsZlx3t9lA, k`b5 xWd`t5 nec5b6g5. W7mEsK6

`b4fx xWd`t5 r`s/slt4, Wlx6gu4 r`sy0Jbs/Ex`o5

bm4f8kz ne`/o6gk5 k`b5 hDJ1N6g5 wlx8i ses6b6g6

x?tzi x7ml bwm8Nsizk5 yMs2 i[Mh1iz

xy5p6ymo3m5. 

bw`m4bs6 sk6g5 kbs8q8i6nw5 `Ws`W8 NiD`l`/6g5

yM3Jx3u, k`b9l W?9oxtbs?9oxgw8N6lt4 x7ml

xgo6bs9lt4 rhgw8N6k5. wMq5 bm4fx k`b `Ws`W8

Ni/sc5bo6g5 srs6b6g7 x?tzi x5t4gmEx`l9li.

W7mEsK6 uxiE/Exc3iz xqiq5 bm4fx "k`b5" `Ws`W8

G`h3l s8N `s4gtQlA, wM4ns5 hD3N6g6 i[M[ns5 GPBDEsH,

GPFA'sH, xo`A/w5 nl7m6ns`t5 gd8N6g5, wm3li`xaymJ5

dWDw/stc6g5 GOCSH, cspix3mb d?3X9ox1m`zb

srs6b6gu. wMq5 bm4fx `Ws`W8 gd8N6yJ8N6g5 xqiq5

d?3X9oxq8N3Xb.

w`M8i4f5 W/6i8q5g6 NM`s`bEx4nzi4 Nox4 k`b6 `Ws`W8

ne8N/3m`z5 vNbs ses6b6gzi. cspnwi6 bm4f8iz

hDJ1N6gos6gi4 G`h3l s8N `s4`gtQlA, xJq8iz hDJ1N6`g

`kc5bD8N6Li srs6b6gj5; vJ`q8ND8N6iq9lH bm3u5tx5

hdJ1N6g5 bft5tJ8N6g5 rhi NlNwDtQJ8N6bq8i4

bmgmz N9ox4 bf8N6bsi`xo3m`z5.

Wgcsi6nsJ5 `Ws`W8 vJy/s/Ex`obs6 uxiE/slt4

yM`u5g5 bwml cspm0Jtbc`s8qlx3mb scEx4n6 xqiq5

WD3X9oxo3m`zb kat3X9ox1mzb`l8`i5 xfisozJu5. s8N

uxiEi6 WmE`s1uJ6 cspNhAtQix3lA ck6 vNbu

yM3Jx3ul kczt5t0JbsJ5 sk6gi4 `Ws`W8 wv`Jt1m`zb.

vN1Nzi xwyx NlNM`s8q5g6 Wt5tp`siq8i4 k`bi4

x7m Wgc`si6nsJi4 `Ws`W8 trstc5b6g5 `J`v8j5 x7ml

kN5yx3j5. yM4f5 uxiEi6 x7ml nNm/s5txExc3iq5

vJy/Ex`o5 csp5tx3ix3mb Nr5 Wym1m`zb x7ml sk6iq5

hDJ1N6g5 trX9oxJ5 bs?z xwyx, x7ml Ns4`f6Lt4

trstNhx3X5 vNbs2 srs6b6gzk5.

WNhx6bsv8iExo4 bmgjz xdtq8k5 wiq8k5 x0p`Qqg5

seq5g5 n=C/w5 tr`stJ5 srs6b6gj5 xyq8i5

x=4g6ymJi5. s8N `s4`gtQlA, so3Nw6yZhx3`t5

grysm5tx8q7mb Nr5 sk6y?9ox1m`zb xqiq5 xe`D/4n6

Nr1`z3m`z5.

bm8N vmN6g6 `b6yJ8Nq5gu ye8i6bs`h2, `b8Nl

xe`D/4n3u4 woscwocb3m5 kNj5 miC3j5 `b8N yei6

k`wbog`xCz5 srs3u `bq8NMs6t9lA, bm8Nl

gry/`s/Es6g6. bm8N iE`sN6g6 W7mEsoD`m3izi4

h8NoE0Jb`s9li xe`D/4n6 xgw8Nso3t5tymizk5

WD6gk5, wcl1k5 x7ml i3Jtk5, cspn6bsv8i6li

xJ3ND8`i3ix3m5 ck6 W7mEstQiz bm8N `b6yJ8Nq5g6

ye`i8N6gu hNs1m`z5; ckwozoc5b3iz xe`D/4n6

wi`bCzu czi xSts; ck6 bm8N Wgw8N`s8q5g6

emAtymNhx3m`z5 wm3`igi4; x7ml ck6 wk5 WoEiqtA5

Wymizk5 yM i[Mh1iz xy5p3izk5 x7ml n8N-

=4JxaJ5 ckwos6bq8k5 bwm8Nwtbs1m`z5.

xqiq5 xe`D/4n6 by3i cspm/sJ5 r`syJ8N3mb

xgoD8N3mb eM7u7mExl4 xy5p6gk5 xqiq8k5 vbZ6g5

yMu5 s-?`l8`i5 tr5gi5 `f1i5 x7ml xK`z?9oxJ5

wkw5 bẀE5 vNbuFwso4 lxo1



WQ`x3=Q/q8i5. xqiq5 by3i Gwm3i x7m wcq8iH ho

uxiE/sv8iExo4 bwml `b4fx W7mEs1mb bm4f8kz

bEs3usbs8q5gk5 wcl1k5. cspn6yi6 ck6 hvtQJu4

hDJ1N6g5 xysc5b3X5 bm3u4 `b4f8NZ by3i bm8Nbs6

vJy5tbs/Exo4.

xq8N6gj5 bf/4n5 WD6ymJ5 `m8NsJ6 cspm/so3uJ5

W7mEsiq8k5 B`yBi xyst5tix3mb bEs3u5 x7ml by3i5.

cspn6bsv8iExo4 xyq5 `Ws`W8 xyst8ix3mbzb5bs6.

xqiq5 `WsW8 `s4gC6bsq8Nc5b6lt4 bEs wmzi

srs6b6gu, bwml bEs wmz WmEsi3XsN/m5

`k4t5tpsAli xdtQ/sAi. xqiq5 `Ws`W8 N5t3i x7ml

bEs3usbi t1uxi sk6y`?9o3X1m5 x7ml

skD8`i3`X9o3X4r9li bEs wmzi. bw`m4bs6 yMu4

uxiE/sJtg5, xfisozJ4f5 uxiE/sli `Ws`W8 bEs

wmz`i5g5 ck6 xqtQJ5 xy5p3X9ox1mzb bmw8k5, x7ml

x`gtcClx3m`zb bm4fx yM3Jxu x7ml vNbu

kczt5t0JbsJ5.

bEs3u yf cspm/s1uJ6 WmEsizi4 kczt5t0JtQix3lA

`kX9oxc5b6gi5 hDJ1N6gi4 x?`bi5 `h3l s8N `s4`gtQlA

wm6 x7ml yM. hDJ1N6g5 wm3`ug5 xgw8Nslx3mb

wcl1k5 x7ml i3Jtk5 `b4f8Nz9o hDJ1N6gi5 yM`u5gi5.

cspnwv8i3lt4 gryymt5ti3mb wizi bEs yfx,

Wlx6gu4 c`ktQiz x7ml ckE5`giz bEs yfx

xy5p3X9oxt9lA W0JtQ9lA yM i[Mh1iz

xy5p3X9oxt9lA.

uxiEi6 x7ml xgc5b6Li cEbs/3tA5 cspmt5t0JbsJi4

bm4f8iz `s8N6gi4 x?7jx/5gi4 wlx8i bEs yfxb

x7ml wlx8i `bEs5 W`sJ7mEx`lK6 xg6LA

Wsy`?9o3t5t0Jbs8ix6g5 cspm/siq8k5 bm4fx xdtq5

yf4f5 x7ml bEs wqCiq5tA5. bwml hDJ1N6g6

x[/6bsiq8i bms8N y4f4f5 x7ml bEs wqCizA5,

xg6Lt4 `s8N6gi4 x?7jx/5gi4 `b4fxl "mo[tsJ5"

giyymJ8N3mb s?5t8k5 x`gto7mExl1i4

cspm/Exc3b5t8i4 bm4f8kz xdtq8k5 mo[n3X1umbl

xyq5 hDJ1N6g5.

rhw5 x7ml wm3lw5 hDJ1N6gos6g5 x4gwix6g5

ckwo/si3u1k5 trstgxDt4 srs6b6gj5.

xg6bs/Exco6tymJi4 wo5tNhxDbsix3t9lQ5 hDJ1N6g5

bm4fx `WyW8 x7ml xe`D/4n6 xJD8`i3t5tymix6g5

gryt5t0JtQlQ5 G`h3l s8N `s4`gtQlA, yM`u4vlxDt4

wm3`uvlxDt4, s-?`l8`i5 `kc5bClxDt4 yfj5 x7ml xS7j5H.

cspnwi6 ck6 wodyc3m`zb hDJ1N6g5 x0p`Qqgi yMs

s`diq8i wv`JtixChQ/sJ6 so3Nw6yZhx3ti4

gryt5t0Jbsli ck6 bm4fx hDJ1N6g5 Wo3ix3m`zb

bmgjz yMs i[Mh1izb xy5p3X9oxizk5.

xS5 cspm/sJ6 W7mEsizi4 xdtQ/sc5b6Li trCw9li

hDJ1N6gi4 bm`sz kNs `czk5. bwm8NsZlx3t9lA,

so3Nw6yZhx3`t5 gryJ8Nl`x8q7mb ck6 bm8N

bwm8Nwo`ha`?5, s-?`l8`i5 ckwozo3X3m`zb `b4fx

hDJ1N6g5 `cz`iogx`Czu4. bwv`iq8N3X4`X5V vt3lAt?4X5

by3k5 x7ml `f1k5V cz5bv8iE`xM`haK6 yMj5V

cspn6bsv8iDt4 gryt5tv8iD8N6ix6g5 ckwos3X1m`zb

hDJ1N6g5 `czkx6bsJ5 xS7u5.

yMs i[Mh1izb xy5p3X9oxizk5 iEsQ/sK6 xqJ7u4

x4gwic3ix3m5 srs6b6gu,4 x7ml xy5p3X9oxJ5 `m8NsJ6

NlND`i3S5. wMq5 srs6b6gu wmq8i x?tq5, Wlx6gu4

bys/3Jx6, srsb6g er6bq8i x7ml bs?i sxois2

bEsz, Wlx6gu4 x5b3N3mb bmgjz yMs i[Mh1izb

xy5p3X9oxizk5 x7ml xg6yymo`E6g5 sk6gi4

xy5pstJi4 bwmz8i5 srs5 @). cspnwv8i6lt4

gry/s5tx3ix3mb bm4fx xy5p6g5, Wlx6gu4 bwml yMs

i[Mh1izb xy5p3X9oxizk5 bm4f8Ni x=4g6ymJi

x4gwix6g6 i3Jti4 x7ml wk1i4.

wobs8Nh5txEx`o5 csp/six3mb ck6 xs4izk5

dxaw8Ns/6g6 `f1ic3ix3m`z5 hDJ1N6gi4. `sm6ymJ5

xisCo3Xb bm8N xs4X9oxizk5 dxaw8Ns/6g6, x7ml

xe`D/4n6 Ni/sc5b3mb bm4f8Nil `sm6ymJi.

ra9o`X6ystZ, xy5p6g5 w`kys ckwos6izk5 yM3Jx3u

x4gwix6g6 ckwoziq8i4 hDJ1N6g5 x7ml x4g6yiq5

srs6b6gzi vNbs. yM3Jx3u `smdti4 xg6yi6, x7ml

yM3Jx3u xgxZw5 `h3l f`wg WoExE/s/ExcoMs3iz,

iEsQ/sK5 xJEt5tix3izi4 ckwos6iqb hDJ1N6g5,

s8N `s4`gtQlA, xq[o?9ox/5g6 k4b6`g9li t2Wo4 `Zy

Xso4 (PAH), gd8N6g5 x7ml t4bsC`h5 srs6b6gu.

W7mEsK6 bf8N6bs5txExc3iq8k5 bm4fx WgAtQym/q5,

wv`JtQNhx8q9lA ckwozN/3izk5 xqiq5 hDJ1N6g5

srs6b6gu, x7ml cspmt5t0JtQlQ5 wv`JtQix3mb

yKi4nz8k5 vNbu x7ml yM3Jx3u kcztbsJk5.
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3.1 WQx3iz

bwvi WoE/siz II ttC6bsymJ6 `b4f8Nz srs6b6gu

hDJ1N6goEi3j5 WiEx5, sk6gmE`xl1i4

cspm0JbsJ8N6gi4 ne5tM`s6g5 bm4f8iz

hDJ1N6goEi3j5 x7ml wclw5 x7ml i3J`t5 vNbs

srs6b6gzi. `b8Nl W0Jt9lxbz bmgjz `s4gCw9lt4

x7ml uxiE9lQ5 sk6g5 `Ws`W8, x7mlbs6 seq5g5

n=C/w5 xe`D/4n6 x7ml n=3l4. cspnwi6 W9lxbcMs6g6

yK9o3Xs/s`cExc6gi4 NlNw6b`symJ5 rhq5 bwvz5

yK9o3u4 h3`Cizi5 srs6b6gu hDJ1N6goEi3j5 WoEx5:

• xyD6b3=Qc5b6bq5 bm3uXl4 hDJ1N6g5 wcl1i x7ml

i3Jti

• xqiq5 hDJ1N6g5 wcl1i x7ml i3Jti G`h3l

bm4fx, gd8N6g5, t4bsC/5g5, dWDw/sbs?1uJ5,

`WyWa`/6g9l, wm3l4 c5tE0Jbs?4g6 wM4nz

GGchlorinated naphthalenes), nl7m6ns5 wm3l4 x7m

wm3lD6ymJ5, Gdiphenly ethersH x7ml dWDk5

gdns`t5 WD6gi bm4fxl ho xg6bsJ5H

• W`si6nsli kN`igk5 bm`riz5 hDJ1N6gi4 b`y5

wclq8i, wMQ/slt4 wclw5 kN5yx3u, x7ml

wclw5 `wclw5 kNK7u x7ml kN=7u

• W`si6nsli kN`igk5 bm`riz5 hDJ1N6g5 xqiq8i4

wm3usbi x7ml eu3lc8q5gi G`h3l bm4fx x7`jmJ5H

bm4fxl W7mEsJ5 Wg4ymt5t0Jbs9lt4 wm3usb3k5

ieQ/s?1iq8k5 x7ml W0JtQ9lA wMq5 i3J`t5

xaNh4bsc5b3mb sesb5gusi5 ie4nE9lQ5

• wo8Nhx6LA x4gwiz kN`o5 hDDtq5 bm4f8kz

hDJ1N6gk5 xqiq5 wlx8i WD6g5, wclw5 x7ml

i3J`t5

• W`si6nsli vt5tym/z hDJ1N6g5 `s4gC6ym/q5

cEbs/4f5 cspmt5t0J`t5 W9lA hDJ1N6g5, Wlx6gu4

k`xX9ox/8iz ieQ/s?4gi

• smA8N6go`m5 x4g6bsiq5, Wlx6gu4 x4g6yiq8k5

hDJ1N6g i3J`t5 WJ8N6iE/q8i4 GWlx6gu4 Nkw5

x7ml cf6bw5 eMlZw5H sNbD8Nw9olt4 ci7m3u4

x7ml xu3l1i4; x7ml x4gwiq5 xe`D/4n5 x7ml

n=3l4 bm4f8kz bEs3usb3k5 t1uxk5, Swpk5 x7ml

g4gk5

ck6 hDJ1N6g5 wwccll1`ioc5b3X5 x7ml i3JtiV 

ckwozoc5b3X5 i3J`t5 xw5g6bsymJ5
hDJ1N6gi5V

sk6g5 kǸo5 xaNh4tq5 wo5tymJ5 xg6ym/q8k5

so3Nw6yZhx3̀t5 Ẁsyq8k5 x7ml Ẁsy4noxE/symJk5.

wMq8i, 

srs6b6gu hDJ1N6goEi3j5
WoEx5 grjxAt5 W5txoix3lA
cspnwi6

srs6b6gu hDJ1N6goEi3j5 WoEx5
net5tymK5 WixZi4 cspmix3mb bm8N

cspnwi6 vJy5tbs5tx6ymix3m
WoE5tx3lt4. WoE5tx6ymJ5 cspnwi6
W/Exc3m5 rhZMq8i4, `h3l cspQx3=c3i6,
kNo1i wMst5ti6, WNhxct`Q1i6,
gnsmct`Q1i6, x7ml cspn6bsymJi5
si4`vos3i6. wMz W7mEsi3XsJ6 wqCiz
`xe5t`x3ymlQ5 w`M`QAy6 mo[lQ5 dM6Nq5gu4
x7ml xqct`Q5txc5b3i6, gry`?9oct`Q1i6,
x7ml `Nm4gk5 xg6bstc5b3lA cspm/sJgc5.

srs6b6gu hDJ1N6goEi3j5 WoEx5
kN6v6`v6ymJ5 WNhxctQ/q5 W?9oxt5tymK5
grjxAt4ni4 W5txoix3lA cspnwi6 x7ml
wMq5 cspQx3t5ti3u wmwoz/Ex`o5. `b4fx
xg6bsc5b6g5 wMst5tJ5 srs6b6gu kN`o5
bwm8N WNhxctQ9lQ5 cspnwi3u
ckwos6bsJi5. WNhxct`Q1i3 WQx3X4g6
W?9oxiqi5 WoEx4ns2 `xe4h6ymiqk5
x7ml gnsmct`Q5tx3t5tlt4 czgw8N5tx6
bmgjz cspn6bsizk5.



cwDo1i5 
Nk1k5
x8

sZ1i5 
c6nsk5
x5

sZ1i5 
cwDo1k5
x8

bEs3u5 s̀mJC̀M1i5
sZ1k5
x8

sZ1i5 cs9l6gk5
eMlZ1k5
x25

bEs3u5 s̀mJC̀M1k5 bEs1u5
x2 uuooxx

bEs3u5 s̀mJC̀M1i5 sZ1k5
Ẁ̀̀ỳWaJ5 kNtA5 xq[o?9oxiq5 
srs6b6̀g2 bEszi5 ieQ/sJi5
xuhw5 hDJ1N6gw5 xbsy1̀uòha1mb x7m

x5b1N6ỳha9lt4 k̀Xoxlt4 ieQ/s?4gk5,

srs6b6gu9o, Ẁ̀ỳW5 bEs1u5 vt6h6X9ox̀j5

bwEs1u5 s̀mJC̀M5 s6hq8i5, xq[o?9oxJ5 @-uox8

sz̀bk5. kNu5 xq[o?oxisq8Ng6 x0p̀Qqgi5

ieQ/s?4gi5, xqi6ni5 Wbo1i6ns9li i3Jti5

dt1̀igi5. Ẁ̀ỳW Wbc1iq5 Nk1i5 #-uox8lxi5

xqi6n6 s4̀gtlA srs6b6̀g2 bEszi5.
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sk6g5 srs6b6gu hDJ1N6goEi3j5 WoEx5 W/4nq5

xgExcc5b3S5 kNo1i wMst5tlt4 kx8ix3lQ5 wclw5

x7ml i3J`t5 cspn6bsix6g5. sk6g5 kN`o5 xaNh4tq5

wo5tymJ5 xg6ym/q8k5 so3Nw6yZhx3`t5 W`syq8k5 x7ml

W`sy4noxE/symJk5. wMq8i, so3Nw6yZhx3`t5   b-

?`icbs/Exo4 b7m6gc3ixq7m5 cspnDtk5 x7ml

gd3t3iq8k5 i3J`t5 csp6bsJ4n5.

bwmz8i5 kN`o5 xaNh4t5 vg0pct`Qq5 x7ml vtmpC`Mq5

WoEctcc5b6g5 x?`b8i5 so3Nw6yZhx3`t5 x7ml kNo1i

xaNh4`t5 bm4f8kz W/4nk5 cspn6bsJ4noEix3t9lQ5

i3Jti4. wMq5 cspn3`t5 wcNw/3t5tc5b6g5 kNo1i4

WoExE9ME[LQ5 x7ml ttC6ts9lt4 xW6`htk5.

3.2 wm3ùsb5 i3J̀t5

wlx8i WoE/siz II ttC6ym/z5 srs6b6gu

hDJ1N6goEi3j5 WoEx5, hDJ1N6goEi6 wobsNhx6ymK5

sk6gi4 wm3u`sb3i4 i3Jti cspm/sJ5 W7mEsiq8i4

ieQ/sc5bCu4 x7ml   s-?`l8`i5 W?9oxt5t0Jbs9lt4

`rNs/3tA5 srs6b6gusi5, x7ml Wlx6gu4 `b4f8kz

srs6b6gu kN6v6`v6ymJ5. wMz $,# giyymK6

cspm0JbsJ8N6gu4 bmgjz x4gxic9ME4gj5 x7ml

W7mEsJj5 bm4fx x0p`Qqg5 `smJ5 ieQ/sc5b6g5 `J`v8

weoq8i5, ti, x9MwzJ5 x7ml wkw5.

WoE`xa8ix6g5 bm4r6Lt ieQ/s?4g5 W7mEsJ5 bm4fx

cspn6bsym8q7mb  srs6b6gu hDJ1N6goEi3j5 WoEx5.

s8N `s4`gtQlA, bwml cspn6bsMs6ym1mb bm`rz5tx6gu4

N5t3k5, cspn6bsMsCt4 h3`Ciz II bm4f8iz s[J4

s-?`l8`i5 cwDo4 N`t5.

3.2.1 wm3usbw5 Sw`p5
wm3usbw5 Sw`p5 x4hmExl4 W7mEsK5 wk1k5 ieQ/sZu4

x7ml W`syE/gcs9lt4. N5`t5 x7ml eMlZ5 bm4fx

iE/`sZJ1i3XsJ5, Wlx6gu4 er6`bl1u r?9o3ul.

hDJ1N6g5 xqiq5

xfisJ4f5

bEs3u5 `smJC`M1i5 sZ1k5

ieQ/sd?4g5, kNu5 vt6h1iz,
kNu[l xq[?9oxiz

WWD6g5 i3Jt9l vtzic1mb iEi1j5
wvJct`Q1isJu5 bwA6bsJ5 ieQ/sd?4g5.

`s/s/w5 WD6g5 x7m wms2 wczi5 WD6g9l
xya6tt`h5 yeis2 csmizi5 iej5
x`gtctxo3li ieQ/s?4g5 x`bi5.

i3Jt iE?4g6 WD6gi5 iE/s`h6 xyxk5
i3Jtj5, bwm8Nl iE/sc5b6gk5.
lNgw8N3u5, iEct`Q4X4g5 vt6h6X1mb
`xe3yym9lt4 ieQ/s?4gi5. i3J`t5 xu`hiq5
x0p`Qq7mb. `j3l `s4`gtQlA, srs6b6gu5, WD6g6
s/C1u5, g4g, wk1k5 ieQ/sJ5 skqi6ni5
iEtt?1mb, Nw8i6ns9lil `s/s/5 WD6g5
Gur5g6 WD6g6 w`m`ig6 iyxi yei1`ubExo4H
wcl4, N5t6, Nk6, ieQ/s?4g5.

hSJ1Ng5 Wbc1iq5 i6Jtu5 hvwgu5
xq[o?9ox`h5 srsi5 xuhi5, i3J`t5 iE`Zz5
iei5 hDJ1N6go1i5. `b8N bwA6bsJ6 tuxi5
xq[o?9oxJ6. i3J`t5 mf1i6nw5 ur8i6ni5
hDJ1N6gi5 Wbc`h5 w8Nsi6ni5 i3Jti5
W0JtQ9lA tuzkx6gc6X9ox1m5 x7m
tuq8iq8i6ns1mb hSJ1Ngi5 eMusi6n6.

i6JtsJ6 iE`Zz5 WD6gi5 s-?`l`i5 xyxi5
i3Jtu5, iE?4g6 hSJ1N6gi5 Wbo1i5 `bhuz
iE/zi5. `smJ5 iE?4g5 `smJi5
WD6tt?9ox`hi5 hDJ1N6gi5 Wbo1i5
bmfizo WD6gi5 iE?4gi5. d5t1inw5
iE/s?4gi5, hDJ1N6gw5 Wbc1iq5
hDJ1N6gw5 xq[o`h5 W0JtQ8lA hDJ1N6gw5
xwg6bs?1mb x0p`Qqgi5 iE/s?4gtA5
ieQ/sJu5 iE?4gh5. `b8N bw/sJ6 tuxi5
xq[o?9oxi6.

wkw5 bW`E5 vNbuFwso4 lxo1
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W7mEsK6, bwmw7m5, uxiElA xqiq5 hDJ1N6g5 i3Jti,

x7ml gn3t5t0JtQlQ5 gry/sJ5 gr`bq5 x`gtc5tx3ix3mb.

cspn6bsymlx8q5g6 bm4fx sdmw5g5 n=C/w5 wm3usb3i

`b4f8Nz9o `Ws`W8. bwmz8i5, negcMs6ym8q5g6 bm8N

xqiz xe`D/4n6 s-?`l8`i5 xyq5 sdmw5g n=C/w5

sk6y?9ox1m`zb wcl1i x7ml i3Jti N8igw8N6

vNbs srs6b6gzi. bwm8NsZl`x3t9lA, bm3u4 xe`D/4n6

x7ml n=3l4 wh`mlbsN/6g5 skq5gi. bm3u4 n=C/w5

Ni/sc5b6g5 xqi6ns9lt4 wmq8i i3Jti N`i5gi.

s8N Wlx6gu4 hoJ6 bEs3usbk5 t1uxk5, x7ml

wm3usbw5 Sw`p5 ciQ`/i Ni/s?4g5 `fJx5.

cspnc5b6ymi6nsJ5 `Ws`W8 wm3usb3k5 srs6b6gu

bm4f8z9o xyq8i5 srs6b6gu wclq8i4 x7ml

i3Jtq8i4. s8N bwm8Nw5g6 W0JtQ9lA wm3usbw5 x7ml

xyq5 i3J`t5 wlx8i srs6b6g6 wmzb x?tzi

Wbcw8N3X1mb dt1i6nsJi4 xq8iqi4 `Ws`W8

bm4f8Nz9o i3Jti5 kNusb3i5. `Ws`W8 `kc5b3mb kNu5

wm3j5 x7ml xgw8NDlxc5b6g5 wm3usb3u `s7m3X9oxJk5.

fmflq5 eMuxl4 w{n4bs`c5b3mb eMu`xl4 `Ws`W8i5 wm3u5.

wm3usbw5, `b4fxl d9o3`XaJ5 ieQ/s?4gi5,

k`x2X9oxt5t/5g6 dt1i6nsJu4 hDJ1N6gi4 `b4f8Nz9o

kNusbsJi5 i3Jti5.

dt`M6 xqiz `Ws`W8 Ni/sc5b3S5 vszi wm3usbw5,

x7ml bwmw7m5 wkw5 x7ml Nkw5 iEc5b3mb vszi4

`b4fxl xw5g6bsJ8N6g5 bm4f8Nz dt4yymJi5 xqiq8i5.

n=C/w5 k`xX9oxt5t/5g6 tus2 xsM0Jtzk5 wm3usbw5,

`h3l bm4fx taq5 x7ml b6gq5.

3.2.1.1 N5`t5
N5tcs6gx`lK6 bf/sZJ1i3X`s9lt[l wm3usb3i

srs6b6gusbsJ5. iE/sq8N3X4g5 wk1i5 x7ml

W`sygc3uA5 xg6y0JtQ?4vu0J4. 

hDJ1N6g5 Ni/sc5b6ymK5 taq8i x7ml b6gq8i N`t5

bs?i `MXgx, kN=4, kNK5 x7ml n8iDts2 wmz. N5`t5

kN5yx3u wobsNh4ym8q5g5 bwhmi h3`Ciz II `b4fx

srs6b6gu hDJ1N6goEi3j5 WoEx4. xqiq5 sdmw5g5

n=C/w5 dt1i6nsJ5 N5`t5 tuqb x`sM0Jtqi `b4f8Nz9o 

negcMs6ym8q5g6 bm8N xqiz xèD/4n6 s-?̀l8̀i5

xyq5 sdmw5g n=C/w5 sk6y?9ox1m̀zb wcl1i x7ml

i3Jti N8igw8N6 vNbs srs6b6gzi.

bwm8NsZl̀x3t9lA, bm3u4 xèD/4n6 x7ml n=3l4

wh̀mlbsN/6g5 skq5gi. bm3u4 n=C/w5 Ni/sc5b6g5

xqi6ns9lt4 wmq8i i3Jti Ǹi5gi.

wm3usbw5 ieQ/s?4g5

ieq/sJ5 W7mEsJu4 wix3S5
k4bc5b3izk5 x7ml xq[o?9ox9lt4

hDJ1N6g5. hDJ1N6g5 `k8ix6g5 x7ml
xy5pD8NDt4 xy5pC/6Lt4 xbsy3u5 iE/sAi
x7ml `b8N i3Jt iEJ6 iE/sAi xyxi5.
xqiq5 hDJ1N6g5 Ni/sJ5 `b4f8Ni xgi
`smJi WymJ5 N4r5 `smJu4 iEAt4, x7ml
WQ/q8i4 bm4fx hDJ1N6g5.

wobsNhx6ymJ5 b9lDts wmz x7ml
vN1Nzi er6`bl4 WoExE/gxE9lA ck6
iE/s?4g5 mo4n6ymJ5 hDJ1N6g5 xq8iq8i4
x0p`Q8qg5 i3J`t5. xqiq5 xe`D/4n6 x7ml
`Ws`W8 dt1i6ns1mb i3Jti iE/s?4gi
bm4f8Nz9o x5t4g`u8i6nsJi5. wm3usbw5
ieQ/sJi5 bm3uXl4 xe`D/4n6 trX9oxK6
nqi6nso6Lil xe`D/4n6, `b8Nl
gd8N6i6nsJ6 xe`D/4ns9li.

Wc`bA5 bmgjz xe`D/4n6, xqiq5 gd8N6g`o5,
n=3l4, m1i6gEoD8Nq5g6 n=C/4 x7ml
wfx9M4n/4 skD8`i3`X9o6ymJ6 ieQ/s?4gi.
dt4yymi6ns9lt4 Ni/sc5b6g5 i3Jti
iE/slx3X8q5gi bm4fx `h3l wms2 `czi
dWDw5.

xe`D/4n3tg5, `Ws`W8 xq[o?9ox/4uJ5
ieQ/sc5b6gi. ryxi ck6 hvtQJu4 `Ws`W8
xq9o?9ox?1m`zb mo[La h8Nsiz i3Jt.
s8N `s4`gtQlA, `smJ5 bm4fx iE`h5 wm3usb3i4
G`h3l bm4fx Nkw5 x7ml wkw5H bwml `b4fx
xq[o?9oxt5tix3S5 `Ws`W8 Wi3Xs9lt4
xyq8i5 `smJi5 bm4f8Nz iec3X4gi5
wm3usbs8q5gi5. s8N W0JtQ9lA bm4fx
wm3usbw5 wuA5 dt1mb xqiq5 `Ws`W8 `b4fxl
g8idtQQ9lQ5 bm4f8kz `smJk5 iEJk5.

tuq5 `sN6g5 i3Jt5 `h3l bm4fx bEs3usbw5
t1ux5 x7ml wm3usbw5 sk6y?9oxt5t?1uJ5,
`Ws`W8 h4vi6ns9lt4 bm4f8Nz9o xsq8i
i[oN6gi5 i3Jti5 `h3l wclw5. s8N
bwm8Nw0JtQ/z xsq5 `s8N6g5 i3J`t5
iEvs8i6ns1mb tuq5 s`dix3mb. xJq8iz
i3J`t5 xy5`pJ8N6lt4 hDJ1N6gi4 rhD6t9lQ5
bm8Nbs6 W7mEsJ6 bwml bm4fx rhD6tbq5
gd8N6gcC/6g4ns1mb Wi6nso3lt4
hDJ1N6g`bz3=QMs6bzi5.

wm3usbw5 Sẁp5 x4hmExl4 W7mEsK5 wk1k5

ieQ/sZu4 x7ml ẀsyE/gcs9lt4. N5̀t5 x7ml eMlZ5

bm4fx iE/̀sZJ1i3XsJ5, Wlx6gu4 er6̀bl1u

r?9o3ul. W7mEsK6, bwmw7m5, uxiElA xqiq5

hDJ1N6g5 i3Jti, x7ml gn3t5t0JtQlQ5 gry/sJ5

gr̀bq5 x̀gtc5tx3ix3mb.
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krq8i5 N5`t5. s8N `s4`gtQlA, xe`D/4n6 Wb`o5 ciQ`/i

@)_lx3lt4 dt1i6nw5 N`t5 taqi `b4f8Nz9o krq8i5.

xqiq5 wMq5b bm4fx hDJ1N6g5 GWlx6gu4 xe`D/4n6

x7ml k`b5 `Ws`W8H xq[o?9oxJ5 wMq8i N5t3i `b4fxl

xqiq5 kbs8q8i6nw5 `Ws`W8 x5t4y?9oxi6ns9lt4.

Ẁs̀W8 Ni/sc5b3S5 vszi wm3usbw5, bm4f8Nz

dt4yymJi5 xqiq8i5. n=C/w5 k̀xX9oxt5t/5g6

tus2 xsM0Jtzk5 wm3usbw5, h̀3l bm4fx taq5

x7ml b6gq5.

Wbcw8N3X1mb dt1i6nsJi4 xq8iqi4 Ẁs̀W8

bm4f8Nz9o i3Jti5 kNusb3i5. Ẁs̀W8 k̀c5b3mb

wm3j5 xgw8NDlxc5b6g5 wm3usb5 i3Jti5.

Ns/5

cshw5g6

n9o6

XsMg4

nirlx6

wclw5

r7uD5

mr8p tsb

w4Wx3J4

X1i6g6

x3=x5

sz?4 MXgx

u5tmbo4

xshw5g6

vq6h`xl3I
 wlx

43.8

8.6

3.9

13.6

10.3
10.6

3.4

4.1

12.5

35.3

12.6

16.3

8.8

16.3

8.7

21.1

9.6

12.9

xe`D/4n6 xqiq5 (µg/g)

3.4–12.0 12.1–20.9 21.0–43.8

N5t6 cf6g6 eMZ6

xeD̀/4n5 xqiq5 N5̀t5 taq8i5 cd6bw9l eMlZ1i5 cNbs2 srs6b6gzi5
xeD`/4n5 xqiq5 dtZj1i6ns1mb bEs1usbw5 tuq8i5, `h3l ta4 x7m b6g xyq8io `sm`J2 tuxi5.
Wbcqm5 iEi1j5 xg6bs/Exo1i5 xeD`/4no1i5 bEs1usbi5, xg6bs/Ex`o5 xaNh4bsJmJu5 wcl1u5
wmwozJ6 ).@ xqio4 A`X7{j5, x7m is=6bs?4gi5 )>% xqio4 A`x7{j5.
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srs6

cshw5g6sl4n6`g6

xeD`/4nw5 xqiq5 xy=p6ymiq5 N5`t5
taqi5 sk3n6`gu5 cshw5gul
xqiq5 x0p`Qqg7mEs1mb x7m NlNw6yymNt4
d5ty?0ox1m1`Zb`l`i5 u4o?ox1m1`Zb`l`i5
Nox1igw8N6 kNo1i5. bmfx`l`i5 xqiq5
d5t`MaJ5 ur8i6nsmb cspm/sJi5 xqisJ5
ta1u5 WsJ`i6tt`hi5 N5t1u5.



xe`D/4n6 xqiq5 x0p`Q8q`gbsJ5 N5t3u5 N5t3j5 x7ml

W/3iq5g6 iE`sQNhQx4nz XyNhQx4nz N9ox4 N5t6

dt1ins1m`z5 x5t1ix3m`z9`l8`i5 xqiz xe`D/4n6.

bwm8NwozZlx3X5, bf4ns`/6g6 bm4fx xqiq5 xe`D/4n6,

Wlx6gu4 taq8i x7ml b6gq8i, dt4y?9oxJ5 N5t3i

wMw8Nq8i x=4g6ymJi. xqiqz WD3`X9o6ymJ6

bwmz8i5 srsi @% taq8i N5`t5 u5tmbo1u, s`z?4,

wvBs4 x7ml X`sM`g6. xqiq5 bwm8N`wgw8N6ymK5 srsk5

#)_k5 N5`t5 taq8i x7ml b6gq8i sl4n6`gu. xe`D/4n6

xqiq5 Wzhw9lx6Lt4 taq8i N`t5 u5tmbo1u bwhmi

!(&)_i, ryxio cspn6bsymiz wobs5txv8iExo4

NlNw5tx3ix3m5 bmg7uz xyD6b3=zi4. dt1i3X6 xqiq5

Ni/sc5b6g5 N`t5 taq8i bs?z cshw5g6 G#)

eauZZsJ5 seq8iz N5ts tazi5H ryxio bm4fx

x5t1i6ns1uJ5 bm4f8Nz xqiq8i5 cspm/sJ5 taq5

hC4t6ymN/3mb N5t3i. eauZZsJ5 seqizk5 !_uoxsJ5

A`M7u.  

bwml grjxAtbc8qM6 s-?`l8`i5 W`sy6bc8qM6 wkw5

iEc5bDyzk5 hDJ1N6gi4 N5t3i5 s-?`l8`i5 xyq8i4

wm3usb3i4, iE/sc5b3iq8k5 grjxA`t5 nebsymK5

wcl1k5 wv`JtQJ8NC/6gk5. s8N `s4`gtQlA, W`syz ).@

eauZZsJ5 seqiz bm4f8kz is=x4nsi`x6gk5,

grjxAtQ/z9o ).% eauZZsJ5 seqizsK6. xqiq5

xe`D/4n6 Ni/s?4g5 taq8i x7ml b6gq8i N`t5

dt1i6n7mEsJ5 `b4f8Nz grjxAtQ/sJi5.

n=3l4 xqiq bwm8Nw`gw8Ns`dpK5 xfisJu N5t3i.

bm8Nbs6 xe`D/4n6, n=3l4 xqiq5 tuqb xsM0Jtq8i

N`t5 x0p`Qq`gbsQ9li xgi N5t3u5 N5t3j5.

so3Nw6yZhx3`t5 s4WDh8q7mb bm4fx x0p`Qq8iq5

NlNw/6bs5txD8NClx3m`zb wNso3X9oxizA5 N5`t5.

n=3l4 xqiq5 xqi6ns/5g5 N5t3i bs?`i5gi4

xèD̀/4n5 xqiq5 hdylx6ymqg5 NtòmDJw55 ta8i5

b6gq8i9l, ryixio d?y4X9oxJ5 xyq8i5 G̀h3l,

u5tmbo1u5.H.
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cshw5g6

w4Wx3J4

X1i6`g6

x3=x5

sz?4
MXgx

u5tmbo4

xshw5g6

vq6h`xl2 wlx

6.1

6.0

9.7
5.3

11.9

17.6

5.8 2.9

5.6

n=3lw5 xqiq5 (µg/g)

2.9–5.9 6.0–9.9 10.0–17 .6

n=3lw5 xqiq5 N5̀t5 taq8i5
xqiq5 ur8ix6nsmb bEs1usbw5 taq8`ig5 g4gw5 b6gq8i5, x7ml neymlxChQ/sJ5 kNo1i5,
kNu[l.



er6`bl1u, `h3l u5tmbo4 x7ml X1i6`g6, `b4f8Nz9o `MXgx

N5tq8i5. n=3l4 xqiz wh`mlbs/Exc8q5g5 wkw5

ckwq5yxChxDtq8k5. srs6b6gus5 y[Zox6g3X4g5

Wi6nsK5 n=3lq8i `b4fx y[Zoxi5.

gd8N6go4, wh`mlbslx8q`5gZlx6, S6gi6nsJ6 tuqb

xsM0Jtq8i N`t5 bs?z dt4g3u5 wiq8i _ xshw5g6,

u5tmbo4, X1i6`g6 x7ml cshw5g6, `b4f8Nz9o N5tq8i5

sz?4, MXgx x7ml x3=x5. m1i6gEoD8Nq5g6 n=C/4

xqiq5 x5t4gflw5 bmw8i x7ml wh`mbs8Nt4.

bwml n=3lw5 Wbc`ha1u1mb b6gq8i x7ml taq8i

wm3usbw5 Gx7ml xyq5H wm3usbw5, bm3uXl4 `Ws`W8

vt5t`xc5b3mb s6hzi x7ml bwmw7m5 Ni/sc5b3S5

vszi N`t5 WbcCt4 xyxi Nigw8N6 tuq8i.

xqiq5 `WsW8 vszi N`t5 x0p5txEc5b6bq5 `b4fN`i5g5

Nigw8N6 srs6b6gzb vNbus. x5t1i3XsJ5 Ni/symJ5

kN5yx3u, ryxi bm8N B`yB WD6g5 dWDq8i4 gdnw0J`t5

ie4nk5 dt1i6ns1mb. bm4fx B`yB ho x[/6g6bsJ5

vNbj5 bs?z xwyx7u5.

xqiq5 ẀsW8 vszi Ǹt5 x0p5txEc5b6bq5

b̀4fǸi5g5 Nigw8N6 vNbus2 srs6b6gzb . 
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n=3lw5 Wbc̀ha1u1mb Ǹt5 Wbc6g5 Nigw8N6

tuq8i. n=4nw5 gd8N6g9l xqiq5 wh̀m̀lbslxqg5.

xqiq5 wMq5b `Ws`W8 vs1i NlNq5tx6g5

x5t4y?9oxiq5 N5t5 b`s?i w4Wx3J4 x7ml xshw5g6

kNK7u x7ml bs?z sl4n6`g6 kN5yx3u. xqiq5 wMq5

`WyW8 `m8NsJ6 dt4ytQym1mb ^)_Snt xt1iz bwhmi8i5

Ni/sMs6ymJi5 !(&%_At9lA, x7ml x`b`ilxZM[Lt4

xqiqb whmQ/symJ5 k4r4ns`t5 A  Wbc8qlx3izk5

N5t3i. xq8iq tt`t ka`X9o6ymJ6, bm8N `m8NsJ6

xqiq5 N`t5 vsq8i bwm8NstQK6 ciQ`/i ? xqiz

Ni/symJ5 bwvi !(&%. tt`t cspm/sJ6 cimo3Nq7m5

N5t3k5 bwml iEc5b6bq5 wloc3mb x5t4gmExl1u4

xqiq8i4 dWDk5 gdnsts WD6gk5. bwm8NsZlx3t9lA,

`s7m3=Q/z B`yB Ni/sc5bo3uJ6 dt1i6ns9lt4 xqiq5

bwmz8i5 N5`t5 vsq8i.

kN5yx6 Z?m4fq5FkN5yx6 vt6hw-=z5FJxp `vo-
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cEbs/4f5 cspmt5t0JbsJ5 bm6ymic8q5tx6gi4

NlNw6yc5b6ymJ5 xq8iq8i4 `Ws`W8 Ni/symJ5 N5t3i

bs?z sl4n6`g6 `bhjz srsq8k5 !(&@_u5 !((!_j5. bm4fx

xg6LQ nNsm0JbsJ5, so3Nw6yZhx3`t5 iE`sA8No3uJ5

`b8N x?`bi srs5 @)))_u5 @)!)_j5, xqiq5 tt`t x7ml

`WyW8 N5`t5 vsq8i ka`X9o6ymix6g5 w7m6`v $)_Sntu4.

xy5pstJ5 W9lA yM i[Mh1iz xy5p3izk5 x7ml

xkEj5 bw`m44bs6 mo[n3t5tix6g5 bm4f8iz xq8iq8i4

yKi4n5ti GbfA wMz @.%H.

hDJ1N6g5 xqiq5 N5t3i: so3Nw6yZhx3̀t5 x7ml kǸo5 WoEct̀Q1iz5

wobsNh1iz xy5p3X9oxiq8k5 xqiq5 sdmw5g5 x7ml `Ws`W8 N5t3i ne5tx6ymJ6 ck6
so3Nw6yZhx3`t5 x7ml kN`o5 wcNw/ct`QA8N3mb `b4ftA5 srs6b6gu hDJ1N6goEi3j5 WoEx5.

bwhmi srs6b6gu hDJ1N6goEi3j5 WoEx5 hDJ1N6goEi3j5 SMCt9lQ5, so3Nw6yZhx3`t5
scsycMs6g5 gn3t5t9lt4 cspnDt-=i3i4 bm4f8iz N5t3i5 sl4n6`g3u bsKz xshw5g3j5 x7ml
cshw5g3j5. wkw5 gnDm5txMs6ymJ5 bm7u4 cspnDt=i3i4 x7ml wov8iDm9lt4 hDJ1N6g5 xqiq8i4
WD3X9ox1m`zb kaX9ox1m`zb`l8`i5 kNo1i N5tE/sJ5. wobsNh4ymJ5 bm4f8kz xqiq8k5 hDJ1N6g5
kN`o5 N5tq8i WymoC/6g6 cspm/sJi4 w3X6yymJ5 r4r5tymic3mb srs6b6gu hDJ1N6goEi3j5
WoEx5 bm4f8kz xyD6b3=Qc5b6bq8i4, x7ml bwml WoEx4n6 WQxMs6ymK6.

kN`o5, Wlx6gu4 kNo1i xaNh4`t5 vtmpC`Mq5 WoEcbsMs6g5 WQx3izi5 bwvz5 x7ml wvJ6Lt4
xe4ymsyEix6bzk5 bmg7m WoEx4ns. kN`o5 cshw5g6, w4Wx3J4, X1i6`g6, u5tmbo4, wvBs4, sl4n6`g6,
XsMg6, g4`g`/6g6, vqh6Jx4, vq6hxl4Jx6, dx6b6 x7ml wk4Jx6 WNhx3=sMs6g5. cspQx3=s?[Lt4
x7ml xq6bs?[Lt4 wcNw/6bq8k5, `b4fxl xg6bs9lt4 srs6b6gu hDJ1N6goEi3j5 WoEx5
grjxAtq8i5 bmgjz W5txoJu4 cspnwi3j5.

bwhmi WoE/st9lA `b8N, kNo1i xaNh4`t5 vtmpC`Mq5 x?`bi5 so3Nw6yZhx3`t5 x7ml kN`o5.
xaNh4goEp4f5 gi/sMs6g5 WoE0JtQix6bq8i4 x7ml bE/Z4nu4 xJE6`h0pJi4 ck6 cspnw0J8N3iu4,
nN/sif kN=4 cspn3=zi5 bmw8i c9l`Ntg5 x7ml wk4tg5. bwhmi sW`z4f5 xs/4f9l
xaNh4t9lQ5, xaNh4`t5 kx5tMs6ymJ5 `cspnst4ni4 vs1i4, ta1i4, kri4, b6gi4 x7ml rAtq8i4
x[oDq8i4 `b4f8Nz @%_i5 N5t3i5. N`t5bs6 `s4gC6bs9lt4 G`h3l bm8N briz, etzi5, vszb w0Jiz,
x7ml t[Z`s1m`z5 x7m ki3i`s1m`z5H.

beb`m5 scct`Qc5b6Lt4 `b4fx so3Nw6yZhx3`t5 x7ml xaNh4`t5 bwhmo xaNh1Nst9lA.
gnsmct`Q4t5ti6 bwm8k5 wk4tg5 c9l`Ntg9l, w`M8i4f5 xg6Lt4 wk4t`gD8N6gi4 wcNw/3tq8i4
kNusbk5 xsM5y=z vNbu. wkw5 bW`E5 vNbu wvJMs3uJ5 NlNw6LQ5 x7ml scctQ9lQ5 bm4fx
xJq5g5 kNo1i.

xiA6t9lA ^ b6`r5, WQxoDbsix6gk5 gr`bE/s?9oxJk5 gi/sMs6g5 kNo1k5, x7mlbs6 `b4f8kz
kN5yx6 x7ml kNK5 x?tu hDJ1N6goEi3j5 vtmpC`M5, x7ml kN=4 ietxE1i3j5 x7ml
ckwq4yxCh1i3j5 vtmpC`M5, si4`voxEymJ5 g8ifbs9lt4 W/Exc6gk5 xgi kNo1k5, x7ml
scct`QAbso3X[Lt4.

WoEx4n6 vJyix `xe5tx6ymMs6g6, bmw8i5 so3Nw6yZhx3tk5 x7ml kNo1i bs5gE/sJi5. kNo1i
xaNh4`t5 wMsJm5txMs6g5, x7ml cspm/sJgc5 x`gto7mE`xlMs6g5 WNhx6bst9lQ5 N`t5
cspnst4nw5 x7ml `s4gC6bst9lQ5. srs6b6gu hDJ1N6goEi3j5 WoEx5 nNm0JtQ/z bf/sMs6g6
WoE0Jt5tx?sizi4 _ xe4yMs6g6 W`sJw8Ns9li bmw8k5 so3Nw6yZhx3tk5 x7ml kNo1k5 x7ml
WoEct`Q5txDmw8N6Lt4 xoxNwQ9lA vg0piE/3t4 WNhx6buqi4.

Ẁs̀W8 wMq5 NlNq5tx6g5 x5t4y?9oxiq5

N5t5 s6h1i5 xqiq5 wMq5 ẀyW8 m̀8NsJ6

dt4ytQym1mb $)_Snt xt1iz bwhmi8i5

Ni/sMs6ymJi5 !(&%_At9lA, x7ml tt̀t

kaymJ !/#_lxu5.



43

N`t5 vNbs srs6b6gzi bwmz8i5 dt1i6ns8q8N6g6

xqiq5 `Ws`W8 bm4f8Nz9o N5t3i5 x`M{vu ryxio

x5t1i6ns1uJ5 `b4f8Nz `JM2usi5 d`M8k5 x7ml vN1izi5

x4fr5g5. xqiq5 N5t3`ig5 n8iDts2 wmz

x0pgw8NE6liQ5 sx1Nzb xfr5gi.

bm8Nl wh`mlbs/Exo4, yKi4nj5, bm4fx h4voJu4

sk6y?9ox1mb wMq5 k`b5 hDJ1N6g5 N5`t5 vsq8i.

`m8NsJ6 x5t4gf`lZlx6, xqiq5 wm3lw5 wfx9M4bwo0J`t5

`h3l bm4f8kz x0posDt4noE0JvsJ5 Zn`o9`l8i5 Wlx6gu4

bm4fx wM4ns5 hD3N6g6 i[M[ns5, `m8NsJ6 (_qh6gu4

dt1i6nso3mb bwmz8i !(*! N5`t vsq8i bs?i

sl4n6`g6. `Zy x`s4t5t/5g6 GPFOsH Gbm4fxl xg6bs?4g5
wfxMJk5 c5tDbs9lt4 cSxe/5g5 x7ml xg6bsQ9lt4

NtC6k5 w{n4b`symoD8N6ix8q7m5H Ni/sc5b3X9oxo3uJ5

N`t5 xsq8i. wm3lw5 dWDw/s`t5 s6y6tDti`z6g5

GPCNsH x7ml xyq5 k`b5 hDJ1N6g5 Ni/sc5b6g5
x5t4gf`lZlx6Lt4 xqiq5 wMq8i N`t5 vsq8i. 

bm4fx x5t4gmE`xlw5 xqiq5 k`b5 hDJ1N6g5
wh`mlbs/Exc8qM5 N9ox1kgw8N6 N5t3k5 s-
?`l8`i5 wk1k5. bwm8NsZlx3t9lA,
cspn6bsv8iExo5 x7ml uxiE/sli bfi`x3mb
ck6 `b4fx xqiq5 hDJ1N6g5 dt4y?9ox1m`zb,
x7ml cspix3mb czgw8N4f5 x4gwicD`m3m`zb
ckwq5yxChAtq8k5 N`t5 x7ml wkw5.

hDJ1N6g5 xqiq5 xy5pD8N6g5
Ǹt5 wND3X9oxiq5tA5

w8Nsi6nsJ5 N`t5 dt1i6nsJi4 xe`D/cX4g5

b6gq8i x7ml taq8i, x7ml

dt1i6ns9lt4 `Ws`W8 xqiq5 `h3l `WyW x7ml

tt`t vsq8i `b4f8Nz Wi6nsJ5 kv6OsJi5

N5t3i4. s8N bwm8Nw0JtQ/z N`t5

kx2X9oxt5t1mb `smJ3tA5 xe`D/4n3u4 x7ml

`Ws`W8 xfisozJ4f5. t[Zw5 S6gi6ns?4g5

xqiq5 `Ws`W8 Gryxio xe`D/4ns8q5g5H

`b4f8Nz9o ki3i5. bwm8Nw0JtQ/z k`i5

giy?1mb `Ws`W8 N5tx4n3u1k5 x7ml w7j1uA5,

bm8N ur[o`?9o3t5tymJ6 N1ui6 `Ws`WE/3u1i5

xqiq8i4.

hDJ1N6g5 ci7mco3t5tJ8N3X5
N5t3̀i4V

bfymJc8q5g6 bm8N m̀8NsJ6 xqiz

hDJ1N6g5 cimco3t5tJ8NEx4nq8i4 N5t3k5

vNbs srs6b6gzi.

so3Nw6yZhx3̀t5 NiyymK5 b̀4fx wm3usbw5

x4g6bsym8q5g5 taq5 x̀b̀igw8Ns1mb ^)

ea7uZZ̀sJ5 seq8iz ÀM7. dt1i6nsJ5 xqiq5,

bwml i3J̀t5 x̀8ix6gx̀lZ/3mb ta1uA5

hC6ymizk5. xèD/4n6 xqiq5 Ni/symJ5 tuzb

xsM0Jtq8i Ǹt5 srs6b6gzi vNbs x̀b̀i5g5

xqiqb, x7ml ciQ̀/8̀ig5 g̀zi ! ea7uZZ̀sJ5

seq8iz ÀM7 b[Kz tr9LA #) ea7uZZ̀sJ5

seq8iz ÀM7. xèD/4n6 bwmw7m5 wh̀mlbs8qM6

cimc3t5tixEx4nzi4 wm3usb3i4 i3Jti4.

ẀyW8 skD8̀i6t5tymJ8N3m5 k4rnstq8i4 N5̀t5

bwml xqiq5 Ǹt5 vsqb d?6ymicogx3X5 !!

ea7uZZ̀sJ5 seq8iz ÀM7. N5̀t5 wobsNhx6ymJ5

b̀4f8Nz srs6b6gu hDJ1N6goEi3j5 WoEx5

wloc6g5 xbsy3u5 G!_u5H x?tk5 G@)_j5H bm8N

xqiz. bwml N5̀t5 iEAt4 wm3usb3i4

Wymic6gi4 g̀zi &.^ ea7uZZ̀sJ5 seq8iz

ǸkÀM7 b-? ẀỳWu4, bwmo ẀyW8

ci7m4t5tN/8q5g5. bm3uXl4 Ǹt5 iE?1mb

dWD3i4 ryxi eauZst4f5 bf/4ni4, wms2 c̀zi

s̀mJ5 eu3lc8q5gi4 x7ml wcl̀x̀M, bm3u[l

WymJw8Nw5 ẀyW8i4 x̀b̀ig5 &.^ ea7uZZ̀sJ5

seq8iz ǸkÀM7. grjxAtq5tA5. bwmz8i5

W/3iq5g6 csp/Ex4n6 x4g6bsJ5 N9ox1i4

hDJ1N6gu4 i3Jti ryxio ẀỳW8 m̀8NsJ6

whmQ/sJ5 wh̀mlbs8q8iq8i4 ckwq5yxDtq8k5

Ǹt5.

bm8Nl wh̀mlbs/Exo4, yKi4nj5, bm4fx h4voJu4

sk6y?9ox1mb wMq5 k̀b5 hDJ1N6g5 N5̀t5 vsq8i.

m̀8NsJ6 x5t4gf̀lZlx6, xqiq5 wm3lw5

wfx9M4bwo0J̀t5 h̀3l bm4f8kz x0posDt4noE0JvsJ5

Zǹo9̀l8i5 Wlx6gu4 bm4fx wM4ns5 hD3N6g6 i[M[ns5,

m̀8NsJ6 (_qh6gu4 dt1i6nso3mb bwmz8i !(*! N5̀t

s6hq8i bs?i sl4n6̀gu5. 



3.2.1.2 cf6g5 eMlZw5
bm4ftgN6 N5t6g5, cf6g5 eMlZw5 W7mEsK5 wk1k5

bm8N ieQZu0J4 x7ml W`sy3uA5 xg6y0Jbsizk5. cf6g5

eMlZw5 ciQ`/`iS5 iE/sc6b3i3XsJ5 i3Jti x7ml

iEc5b3mb x0p`Qqgi4 wcl1i4 x7mlbs6 bm4f8iz

eu3lc8q5gi4 x7m ra1i4. Nigw8N5tx6 Ni/sJ8N6g5

srs6b6gu x7ml `kc5bE9lt4 srs`Cz5.

cspm/sJ5 bwmz8i !(*)_i5 bm8N xqiz xe`D/4n6

Ni/symJ6 wMq8i eMlZw5 cf6g5 tuqb xsM0Jtq8i

Gtaq8i x7ml b6gq8iH dtl`xMs6g5

wh`mlb`s/Exc6Lt4, bmw8k5 wu1k5 eMlZ3k5, x7ml

`b4f8kz wk1k5 `b4f8iz iE?4gk5 tuq8k5

xsM0Jtq8i4. bwml W7mEslx3S6 uxiE/slt4 xqiq5

x7ml xy5p3X9oxiq5 xfisozJ4f5 hDJ1N6g5 wlx8`ig5

`b4fx wm3usbw5.

0.61

0.34

sl4n6`g6

N{bSv `fz

sxoi3u er6b6

wvBs4
w4Wx3J4

X1i6g6

x3=x5

sz?4 MXgx

xshw5g6

vq6h`xl2 wlx

2.79

0.40

0.48

0.36

0.73

0.59

0.51

2.22

0.73

WyW8 xqiq5 (µg/g)

0.34–0.50 0.51–0.74 0.75–2.80

eMlZ6 cf6g5N5t6

Ẁ̀ỳW xqiz s6hi5 b̀fNz5 x1Nw5 Nt1i5 cf6bw9l eMlZ1i6
scsyE9lQ5, `W`y`W x7m `W`s`W Ni/szJ1mb ct1i6nslt4 xqiq5 s6hqb wMq8i5 `Gh6l s8h6H
tuzisqg6.

eMlZw5 rhD6tym9lQ5 bm8N ur8i6nso3tym9lA

slExN8q5̀g9li b̀8Nl gd6ym9li tazi,

b6gzi, cEbzi, x7ml etCzi. bwml, eMlZw5

s̀mc5b6g5 bm8NsZLx3t9lA dt4yymJ6 xqiz

xèD/4n6 Ni/symJ6 i3Jti. iE/sAi eMlZ6

cf6g6 wh̀ml1N8q5g6 bwml xèD/4n6 kxym1mb

tuxb xsM0Jtq8i b̀4fxl iE/s8qNlx8q7mb.

wkw5 bẀE5 vNbuFwso4 lxo1



sk6g5 xe`D/4n6 Ni/symJ6 xsq8i `b4fx eMlZ3i

bm8N xe`D/4nccbsJ6 n1q4tymi6nsJ6, `bm8Nl

gd8N6i3XsJ6 xe`D/4n6. ckrx6, eMlZw5 rhD6tym9lQ5

bm8N ur8i6n`so3tym9lA slExN8q5`g9li `b8Nl

gd6ym9li tazi, b6gzi, cEbzi, x7ml etCzi.

bwml, eMlZw5 `smc5b6g5 bm8NsZLx3t9lA dt4yymJ6

xqiz xe`D/4n6 Ni/symJ6 i3Jti. iE/sAi eMlZ6

cf6g6 wh`ml1N8q5g6 bwml xe`D/4n6 kxym1mb tuxb

xsM0Jtq8i `b4fxl iE/s8qNlx8q7mb.

srsaMs6g5 !%_i @)_k5, xe`D/4n6 xqiz wlx8i taw5

wMq8i cf6bi eMlZ3i dt4y?9oxymK6. xqiq5

d?6ymo6g6 tnmw9lx6Li taq8i `b4fx cf6g5 eMlZw5

bs?i sxois2 bEszi bwhmi !(()_i.

mo[LQ5 cspnw0J`t5 cf6g5 rAtq8i5, xe`D/4n6 xqiq5

sk6y`?9o6ymJ5 bwmz8i5 %)) srs5 sz`bi`l8`i5

taq8i cf6bw5 eMlZw5 bs?i sxoi3u x7ml x3=xi

bs?i sx1Nzi bys/3Jx6. bm4fx d5t4yymJ5 ciQ`/i

!)_i5 !&_qh9lx6g5 `b4f8Ni w`kgc6ymi6nsJi cf6bi

eMlZ3i bwml dt4yymJ5 xqiq5. ckrx6 `xe4t6ymJ6

Ni/sc5b6ymJ5 bm4f8kz xe`D/4n3k5 dt4yymt9lQ5.

dt1i3Xso6ymJ6 xe`D/4n6 xqiq5 Ni/sc5b6g5 eMlZ3i

cf6gi `f1i xqJi _ sxois2 `fz, is3n8 `f1, x7ml `f8

`f4g5 /w7{ Xwj5. bm4fx bEs8aq5g5 `f4g5 wMzA5 ckrx6

mo[n3t5tymJ6 xe`D/4n5 xqiq8i4 Wlx3i6ns9li

bmgjz xe`D/4n6 wo/sizA5 vbZ3=sizA5 yM4f5. 

si4`vz `Ws`W8k5 W/3iq8i6nsJ6 bmg7mz5 xe`D/4n6.

xqiq5 wMq5 `Ws`W8 cf6bi eMlZ3i kaX9oxJ5 bm4fx

`h3l `WyW8, fmw/st5H, bwml xyq5 bwm8N5bw8`N6Lt4

h3`CNt4 G`h3l bm4fx tt`t, `b4y-`=8H, s-?`l8`i5

WD3X9oxgw8N6g[ns9lt4 Gs8N `s4gtQlA, dWDw/s5

r[`M6g6 x7ml fmw/s5H.

bm4fx xg6bs?4g5 WD6l4gc3ix8q7m5 xuxDbs9lt4

vobsJk5 sux3Jxi5 xt`o5 sux3Jx5 cobq8k5

WD3l4gc6tbwo0J`t5 xuxDtz GTributyltinsH

Ni/sc5b6g5 nw8 `lxM8{ `fzi cd6b eMlZ3i bsKz

i[Qzk5, ryxio d=x8N3S6 xyx`i5g6bc8q7m5 taq5b

`b4fx cf6bw5 eMlZw5 vq6hx`l2 wlxi. sux3Jx4f5

x[/6g6g6bcs8qlx3m bw`fN vq6hx`l2 wlxA5 bm4fx

WD6l4gc3ix8q7m5 xuxDbs9lt4 vobsJk5 hDJ1N6g5

dt1qlx6g5 wlx8qJbsoEx4nq8k5, bwml

wlx8q0JtQ/`s1mb kNi vNbs xyxi.

`b4f8Nz k`b `Ws`W8, wm3la6ymJ5 wfx9M4bwo0J`t5

GWlx6gu4 wM4ns5 hD3N6g6 i[M[ns5H, wm3l4 dWDw/s`t5

s6y6tDti`z6g6 x7ml xyq5 Ni/sc5bo6g5 cf6bi

eMlZ3i srs6b6gu. xqiq5 wM4ns5 hD3N6g6 i[M[ns5

WD3X9oxlt4 xfisozJ4f5. N5`t9l, `m8NsJ6 xqiq5

wh`mlbs8q5g5, ryxi bm4fx wm3l4 dWDw/s`t5

s6y6tDti`z6g6 gd8N6gmE`s1mb x7ml ur5gf`lZlx3u4

slE`xND8N3mb w`kyzk5 i3Jts2. so3Nw6yZhx3`t5

WoEv8iE`xo5 cspNhx3lt4 bm8N xqiq5 hDJ1N6g5

vJyJu4 WD3X9oxix3m`zb xfisozJ4f5 x7ml

wh`mlbs/Exc3m`zb.

3.2.1.3 `gZ`o5 eMlZw5
bm4ftgN6 cf6g eMlZw5, `g`Z`o5 eMlZw5 W7mEsK5

wk1k5, bm8N ieQ9lA x7ml W`sy3uA5 xg6y0Jbsizk5.

bwm8NsZlx3t9lA, bm4fx wm3usbw5 wobsNh4ym8q5g5

bm4ftgN6 cf6bw5 eMlZw5 x7ml N5`t5, bwml

gnExv8iDbsJ8N6g5 xgw8NsJ5.

xe`D/4n6 taq8i bm4fx eMlZw5 `gZ`o5  u5tmbo1u

WD3X9oxJ5, mo4r9lt4 xyD6b3=Q/q8k5 cf6bw5 eMlZ5

x7ml N5`t5.

xqiq5 `Ws`W8 cf6b5 eMlZw5 m4`bq8i xy5p6ym8q5g6

Gbw`m4bs6 cf6bi eMlZ3i bs?i i[Q3Xyxi er6`bl4H.

x0p`Q8q8igx8q5 x?`bi5 m3`D4 eMlZ5 bm8N B`yB

kaX9ox1m5 eMlZi cf6bi, kaX9ox8Nt[l `gZo1i

eMlZ3i. so3Nw6yZhx3`t5 ho cspnwJ5 cspNh[Lt4

ckw7m5 bwm8Nwoz1m`z5.

si4̀vz Ẁs̀W8k5 W/3iq8i6nsJ6 bmg7mz5 xèD/4n6.

xqiq5 wMq5 Ẁs̀W8 cf6bi eMlZ3i kaX9oxJ5

bm4fx h̀3l ẀyW8, fmw/st5H, bwml xyq5

bwm8N5bw8̀N6Lt4 h3̀CNt4 G̀h3l bm4fx tt̀t, b̀4y-̀=8H,

s-?̀l8̀i5 WD3X9oxgw8N6g[ns9lt4 Gs8N s̀4gtQlA,

dWDw/s5 r[̀M6g6 x7ml fmw/s5H.
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cf6g6 eMlZ5 rAtq5 x̀gto1i
si4̀v6ymK5

cf6g6 eMlZ5 rAtq5 x`gto7mE`xlw5
`s4gCstQ9lQ5 xe`D/4n5 xqiq8i4, rAtq5

s?5ti4 csp`?9o3t5tJ8N6g5 ck6 hDJ1N6g5
xqiq5 ckE`g8i3m`zb srs5 !))_i,
bwmz8i5 sk6g5 rA`t5 xg6bsc5b3uJ5
so3Nw6yZhx3ti5 `Nnw0JtQ9lQ5 xqiq5
bmw8i cf6b5 krq8i x7ml m4`bzi.

srsaMs6g5 !%_i @)_k5, xèD/4n6 xqiz wlx8i

taw5 wMq8i cf6bi eMlZ3i dt4y?9oxymK6.

xqiq5 d?6ymo6g6 tnmw9lx6Li taq8i b̀4fx

cf6g5 eMlZw5 bs?i sxois2 bEszi bwhmi

!(()_i. 



cspN[h[LQ5 x0p`Q1m`zb xyq8i kNi srs6b6gu,

xqiq5 `WyW x7ml tt`t `gZ`o5 eMlZw5 m4`bq8i

x0pgw8NE/q5 Ni/symJi eMlZ3i bs?i sx1Nzi

xfr5g5, ryxio skq8i6n7mExlw5   Gx-?9lxzi4H

xqiq5 Ni/symJ5 eMlZ3i6 b?i n`?`X5, `k`=.

3.2.1.4 xw`=5
xw`=5 W7mEsJ5bs6 `smJ5 wk1k5, ryxio eMlZ6g5

`gZo4g5, cspn6bs5tx6ym8q5g5 `m8Nj5, wMq5 xw`=5

iec`h5 i3Jti4 dt4gi4 WymJ5 GwMQ/s9lt4 N5`t5H,

bwml xyq5 iecc5b3mb i3Jti4 x5t4gfl1`igi4

ieQ/s?4gi5. xw`=5 iE`h5 i3Jti4 iE/sZJ4gi4

bw`m4bs6 d5t1i6nsc5b6g6 xqiq5 hDJ1N6g5.

tt`t8 xqiq5 (µg/g)

0.1–1.0 1.1–3.0 3.1–6.0

eMlZ6 cf6g5N5t6

tt̀t xqiq5 bEs1usbw5 s6hq8i5 yM4Jxòm1u5 srs6b6gu5
`W`y`Wtg5, tt`t xqiq5 ur8i6bsmb N`t5 s6hq8i5 bfNzo cd6b5 eMlw5 s6hq8i5. Wlx6gu5, tt`t
dt1i6nsmb N`t5 s6hq8i5 c`M`O5 k`N`igi5 dt4gu5 bEs2 xrxi5 sMnu8l `bfNz9o N5t1i6 vNbs2
srs6b6gzi5, x`M{vs2 N5tqb s6hq5 ur8i6ni5 Wbo5.

Z?m4f5 kN5yx3u _ kN5yx2 x0pgc=iq8i _ C. n?w8{̀S34
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xe`D/4n6 xqiz krq8i xw`=5 bs?i wk4Jx6 bwml

x5t4gf`lJ5 xqiq5 b6gq8i x7ml taq8i.

bwm8NsZlx3t9lA, xe`D/4n6 Ni/sc5b6g6 krq8i

xe`D/4nccbsJ6 n8qi6nsJ6 gd8N6gc3i6nsZu bmgjz

xe`D/4n3u5 Ni/sc5b6g6 tuxb xsM0Jtq8i. bm8N

yoix7 wfx9M4n/4 xqiz dt4yym1uJ6 krq8i, b6gxi

x7ml tazi x7ml so3Nw6yZhx3`t5 s4WDh4g5 bm8N

yoix7 wfx9M4n/4 wv`JtJ6 nS0pym9li xw=3u4 Gx7ml

xyq8i4 wm3usb3i4H b`mz5 x4gw8iq8k5 xe`D/4n3u5.

n=3l4 bwix7 dt4yym1uJ6 tagx8q8i x7ml b6gq8i

xw`=5. xe`D/4n6 x7ml n=3l4 xqiq5 x0pgw8NXlq5

bm4fx Ni/sc5bMs6g5 xw=3i srsaMs6gi. Wc`bA5

bm4f8kz eMlZ3k5 cd6gk5, xqiq5 xe`D/4n6, n=3l4,

x7ml m1i6gEoD8Nq5g6 n=4 xw=3i xy5p3X9o`x/8q5g6

srsk5 xuh7mExl1k5.

xw`=5 bs?z vN1Nzi bys/3Jx6 x7ml niC/s2 bEsz

bwm8NstQJ6bs6 xqic6g5 `Ws`W8i4. xqiq5 `Ws`W8 `h3l

bm4fx `WyW x7ml tt`t x5t1i6nsJ5 xw=3i

bwhmisMs6gi5. bwm8NsZlx3t9lA, csp5txD8Nq9MA5

bm4fx `Ws`W8 ka2X9ox1m`zb. xw`=5 wobsNh4ymJ5

bwmzigc6 bm4f8iz wtJ3u`sbsiq8i4 x7ml N5t3i4

iec3iq8i4. bm4fx xw`=5 NlNq5g5 dt1i6nsJu4

xqiq8i4 hDJ1N6gc3mb bwml ieQ/slx8ax3X4gi4

iecc5b3mb. cz5tx`n6 wobsNhx3if5 bm4fx xw`=5

kN`o5 iEc5b6bq8i4, iE?Zt[l N5t3i4, x7ml

iE/slx3XZt4, iEc5b6Lt4 s=l3i4.

WyW8 xqiq5 (µg/g)

0.1–3.0 3.1–13.9 14.0 – 40.0

eMlZ6 cf6g5N5t6 Nk6

Ẁ̀ỳW xqiq5 bEs1usbw5 s8hqi5 yM6Jxu5 srs6b6gomu5 
xqiq5 ur8i6nszJ4g5 Nts2 s6hxi5 `bhmz9o eMlZ1u5 cd6bu5. N`k2 s6hz xqM1u Wbv6g5,
nett9lt4 N`k2 c`kizi5 iEcb6gi5. N`t5 c`M`O5 k`Nt5, dt4gu5 bEs2 xrxi5 sMnu8l.

so3Nw6yZhx3̀t5 s4WDh4g5yoix7 wfx9M4n/4

xqiz dt4yym1uJ6 krq8i, bm8N yoix7

wfx9M4n/4 wv̀JtJ6 nS0pym9li xw=3u4 Gx7ml

xyq8i4 wm3usb3i4H b̀mz5 x4gw8iq8k5 xèD/4n3u5.
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`b4f8Nz9o Nigw8N6 yM3Jx3u ses6b6gq8i, vNbus5

xw=q5 bw`m5bw8N6 x0pq8i4 xqiq8i4 `Ws`W8

Ni/symJi5  xw=3i5 xyq8i5 kNi5 ym3Jx3u.

3.2.1.5 Nkw5
Nkw5 Nigw8`N5tx3S5 srs6b6gu. d`M`i5g6 hNgw8Nu4

iecD8N3mb, xK`z`lD8N6g5 ie4n6ys3lt4, mo[lQ5 yMs

xyD6b3iz srsu k4bc5b6g5 yfu ie4n6ys6Lt4 N5t3i4

x7ml s[J1i4. iE/s?4vlx3t9lQ5 wk1i5, Nkw5

ieQ/`s8qNlx8q5g5.

Nkw5 iE?1u1m0J4 vsz x7ml bwmw7m5 kxX9ox-

=snCw5g5 dt4gu4 xq8iq5 `Ws`W8 bm4fxl Wbc`ha1mb

N5ts vszi. Nkw5 tuq8i xyD6t5g8N3m0J4 sk6g5

`Ws`W8 `b8Nl w7m`c gd8N6gc3i6nsN/3m5 `b8N rhD3tbz.

bm4f8x W0JtQ9lQ, so3Nw6yZhx3`t5 wh`mltc6g5

bm4f8iz x4gwJ8N6iq8i4 `Ws`W8 Nk3k5 `b4f8Nz9o

N9ox1igw8N6 xyq8i5 i3Jti5 Wi3X``s1mb.

bwmz9o yK9o3u5 vNbs2 srs6b6gxi hDJ1N6gi4

cspnwi3j5 si4`vox5, cspnwi6 bm4f8iz Nk3i4

WymMs6g6 xq8iq8k5 `Ws`W8 Nk3i bs?i `f[Jx`Cl4

wMzi GCape ChurchillH sx1Nzi by`s/6Jx6.
skq5gflw5 cspn6bsymK5 bmf8kz xqoq8k5 xe`D/4n6

s-?`l8`i5 sdmw5g5 n=C/w5 Nk3i bwhmi WoE/siz

II `b4f8Nz srs6b6gu hDJ1N6goEi3j5 WoEx5.

srsi xuhi xiA6ymo3S5, xqiq5 sk6g5 `Ws`W8

s6hzi Nkw5 bs?z by`s/3Jx6 x=4g6ymJq8i

bw`m5bw8`N3mb. skq5gflw5 bwm8Nw8Ni4,

bwm8NsZlx3t9lA, `b4fxl xqiq5 kaX9ox1mb, `h3l

mfx B`yB, tt`t, x7ml `WyW8. skD8`i3X9oxiz tt`t

nqJ7mEx`lJ6. rai5t8i, tt`t t1u`v6tbs?Ms3m5

doq5tA5 kN`o5 GwMQ/s9li `f[Jx`Cl4, bw8Nl ciQ/o4

Nkc3s3i3xsJiH x7ml sNb6g4n4f5 wic6Lt4 wMzi

by`s/3Jx6 kczt5tNh4g5 dWDi4. hvw5gu4 bm8N

xux4f3lfx xqizb t1u`v3tbsif5 S`Jo3X1mb x7ml s8N

bf4nsJ6 x5t1i6nso3izk5 tt`t xqiq5 Nk3i.

NNkkww55  ttuuqq88ii  xxyyDD66tt55gg88NN33mm00JJ44  sskk66gg55  `ẀWss`ẀW88  `b̀b88NNll
ww77mm`c̀c  ggdd88NN66ggcc33ii66nnssNN//33mm55  `b̀b88NN  rrhhDD33ttbbzz..  bbmm44ff88xx

WW00JJttQQ99llQQ,,  ssoo33NNww66yyZZhhxx33`t̀t55  wwhh`m̀mllttcc66gg55  
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`WyW8 cspm/s1mb wlx8q0JtosoD8N6g5 bmw8k5 tus

wv`Jtz A x7ml gd`/7 xsM0/wpzk5 bmg7`jN Nkw5

WD3X9oxizk5 x7ml WJ8N6y?9oxiz5tA5.

bwm8NsZlx3t9lA, W/3iq5g6 who5t0JtcEx4n6 bmgjz

x4gwJ8N6iq8k5 `WyW8 cspnv8iMs3t9lQ5 ryxi.

gd8N6g5 Gt`x4n8H x7m t4bsC``h5 GKC8H, Ni/symt9lQ5

Nk3i, x5t4gfl1u4 xqi`o5 `b4fxl wh`ml1NChQ/s8Nt4. 

bwhmi by`s/3Jx6 Nkq5 `v4g`x`lt9lQ5, xqiz wMq8i5

`Ws`W8 sk6y`?9oMs6ymJ5 `b4fx s6hq8i. bm4fxl

sk6y`?9o6g5 W0JtQ9lA Nkw5 tuq5 xgoD8N3mb

s6h3u1i4, `Ws`W8 wlx`iX1mb s6hq8i xg6bsqi6lfq8i

Wbcw8N/9Lt4.

xat5=x5 x7m xt6bo5 Nkw5 ckwos3iq5 x0p̀QZt4 W9lQ5 Ẁs̀W8

Nkw5 `W/w?4g5 `Ws`W8 tuu1i5 ckgw8N6. Nkw5, Wlx3i6ns9lt4 xyq8i5 i3Jti5, Nk3i
`sm6ymJ5 xyD6t5g8N3m0J4 Gtuq8i W?9oxiq5tA5H sk6g5 `Ws`W8 `b8Nl gd8N6gc3i6nsN/3m5 `b8N

rhD3tbz. sk6g5 bm4fx rhD6g5 gd8N6gmE`xlJ8N6g5, bwm8NsZlxt9lA wMq5 w`h`mlt4ns8q5g5
`b4f8Nzo hDJ1N6g`b3=Q/q8i5. wMq5 `Ws`W8 W/3iq8i6nsJ5 xyD6t5bEx4nq8k5 Wctq8i9o x7ml
Nkw5 `W/D8N6bq5 ryxi xNElQ5.

xyq8k5bs6 i3Jtk5 GkNu x7ml wm3iH, Nk6 xat=xaZl`xDi xt6bosZlxDi W7mEsJ5 bm3u4.
xt6bo4 giy?4g5 `Ws`W8i4 xt6b`Mq8k5 x`mm4t5tiq8k5, x7ml dt4yymJ5 xqiq5 `Ws`W8 Ni/symJ5
x`NNqb w7jq8i.

xat=x5 Nkw5 GgiyJ8N8q8Nu4 `Ws`W8i4 xt6b`Mq8k5H kx5to/5g5 dt1i6nsJi4 `WyW8
w8ND3X9ox9lt4. bwml xatx`M5 Nkw5 xyD3t5tJ8N5tx6g5 dWDw/s5 r9`M6gu4, xt6b`o5 kx5to/9Lt4
bmg7uz hDJ1N6gu4.

Ws̀W8 xqiq5 s̀6hzi Nkw5 bs?z bỳs/3Jx6

x=4g6ymJq8i bẁm5bw8̀N3mb. skq5gflw5

bwm8Nw8Ni4, bwm8NsZlx3t9lA, b̀4fxl xqiq5

kaX9ox1mb, h̀3l mfx B̀yB, tt̀t, x7ml ẀyW8.

skD8̀i3X9oxiz tt̀t nqJ7mEx̀lJ6. rai5t8i, tt̀t

t1ùv6tbs?Ms3m5 doq5tA5 kǸo5 

wkw5 bW`E5 vNbuFwso4 lxo1
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3.2.1.6 tEZix5
tEZix5 ieQ/`s?8q5g5 srs6b6gusi5.

bwm8NsZlx3t9lA xuq5 W7mEsJ5 W`sygcE9lA

srs6b6gu W?9oxt5t0JtQ9lA `rNs/osDtQ9lA,

`rNs/cDtQ9liq5 xaNh4`t5 x7ml urQx3`t5.

tEZix5 N`igw8N5tx`h5 x7ml iE?4g5 bmw8i4

wm3usb3i4 x7ml kNusb3i4. kNu iE?4g5 x=z3i4,

t1uxi4, m8i1i4 x7ml g4gbsif=i3i4. y[/u5, iE?4g5

wm3usb3i4 ru3lc8q5gi4, wclqi4, N5tx3i4, x7ml

N5t6bsifi5 Nk3i5. ieQ5 bwmw7m5 Nrgw8N5txa?4g5

xq8iq5 ieQ`hqb.

`bftg5 Nk3tg5, srs6b6g6 tEZixq5 xyD6t8g8N3m0J4

`Ws`W8 rhD3lt4 `b4fxl ci7mco3t5tJ8N6g5 tEZixk5.

x0pQq7u/q5 xyq8i5 i3Jti, bwm8NsZlx3t9lA,

wiQ/q5 srs6b6g6 tEZixqb ieQ/s?4bq8i5 Gdt1m`z5

x5t1m`z5H x4gwym8`dp8q5g6 xqiq8i4 `Ws`W8 tEZi`xi.

bm3uXl4 xqiq5 `Ws`W8 x5t4gf`lJ5 taq8i x7ml

krq8i srsb6g6 tEZixq5 Gg`zi @%) NkA`M7{ bwml

skq5gflw5 Wc6g5 xqiq8i4 cimoDtQJ8N6LQ5.

vNbus srs6b6gzi tEZix5 Wymc5b6g5 xqiq5 `Ws`W8

x5t1i6ns9lt4 `b4f8Nz9o Ni/sc5b6gi5 n`?`X5, `k`=/8

kNq8i s-?`l8`i5 xwyM8. s8N `xest5tx6ymJ6 `b4f8kz

ckwozc5b3iq8k5 `WyW8 N5t3i.

3.2.2 eu3lc8q5g5 x7ml bEs3usbw5
wclw5
wm3usbw5 eu3lc8q5g5 G`h3l bm4fx s=lw5 x7ml

x7`jmJw5H W7mEsJu4 wic3mb wm3usb3i ieQ/s?4gi,

iE/s?1mb wk1i5 wMq8i x=4g6ymJi. eu3lc8q5g5

iEc5blx8q7mb, iE`h5 ryxi u4r`Jt7mExl1i4 i3Jti4

`h3l bm4f8iz dWDi4 x7ml iE/s?4vu4 wcl1i5 x7ml

bEs3usb3i5 t1uxi5, seq5g5 n=C/w5 x7ml `Ws`W8

bm4f8Ni eu3lc8q5gi bwmw7m5 xwgwt5tJ8N6g5

bm4f8kz wu1i4 iE?4gk5.

bftg5 Nk3tg5, srs6b6g6 tEZixq5 xyD6t8g8N3m0J4

ieQ?4bq8i5 x4gwym8̀dp8q5g6 xqiq8i4 Ẁs̀W8

tEZìxi.

wkw5 bW`E5 vNbuFwso4 lxo1
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wclw5 bEs3usbw5 W7mEsK5 kN6v6`v6ymJ5 W`sygcq8k5

x7ml ieQc5bCu0J4. wclw5 cspn6bsymJ5 `b4ftA5

WoE/siz II `b4f8Nz srs6b6gu hDJ1N6goEi3j5
WoEx5. bm4fx srsb6g6 `sZq5, k4bc5b6g5 wclw5

wclw5, x7ml xfr5g5 wcl[Jxq5. x0pQN8iQ5

eu3lc8q5g5, wclw5 Ni/sc5b6g5 x0p`Qq`gt5 seq8iq5

ieQc5b6bq8i, mo[LQ5 rhi4 iec3m`zb `smJi4. bm8N

W0JtQ9lA, kx5t?9ox/5g5 tuzb wlxi x7ml

x`wgw?9ox9lt4 x0p`Qqg5 xqiq8i4 hDJ1N6g5 bm4f8kz

iEpQ/3u1k5. sesb6g6 `sZq5 W7mEsQK5 Wp`sc5b6Lt4

tuqb wlxi k`x5t?1uJ5 hDJ1N6gi4 `b4f8Nz

eu3lc8q5gi5 GiEpQ?4bq5H. bm4fx hDJ1N6g5

xw`gw`zoE9lt4 wm3usb3i4 `h3l N5`t x7ml eMlZw5

cf6g5 bm4fx iec`ha1mb srs6b6g6 `sZq8i4.

3.2.2.1 eu3lc8q5g5
xqiq5 sk6g5 sdmw5g5 n=3lw5, wMQ/s9lt4 xe`D/4n6,

m1i6gEoD8Nq5g6 n=C/4, x7ml n=3l4, x7mlbs6

gd8N6g`o5 `s4gC6bsymJ5 s=l3i x7ml b9lD8Nw5

Nigw8N5tx6 vNbs2 srs6b6gzi. x0p`Qq`gt7mExlw5

xqiq5 N`i8iq5 mo[LQ5, ryxio xqiq5 x5t4g`u5g5.

`Ws`W8 `h3l bm4fx `WyW8, B`yB x7ml tt`t `s4gC6bsymQK5

s=l3i x7ml xyq8i eu3lc8q5gi `h3l dWDw5.

bm3ul4`b6 xq8iq5 x5t4gw8NsJ5.

3.2.2.2 bEs3usbw5 wclw5
x0pQqbq5 kNusbw5 `xt4 `n wclw5 Gb4fA4 wMz

#.#.@.@H, bEs3usbw5 wclw5 WbcD`igw8N`h5 wms2

x?`tx`iq8N6Lt4. krq5 bEs3usbw5 wclw5 bs?i

`MXgx x7ml kN=4 G`b4fx kN`o5 bEs3usbq5 wclw5
wobsNh4ymJ5H wlu`sbcMs6g5 x5t4gmExl1i4 xqiq5

xe`D/4n6, x7ml bf/4ns8q7mE4gi4 xqiq5 n=3lw5 x7ml

m1igEoD8Nq5g5 n=C/w5. xe`D/4n6 xqiq5

xbsys9lx6g6 `bhmz doi5 xqiz iE/s/Exo1k5

grjxA`t5 bm4f8kz x7ml wh`mlbs8Nt4. by3usbw5

wclw5 w`M8i4f5 wlu`sbcc5b6g5 dt1i6nsJi4

xqiq8i4.

x5t4g5 xqiq4 `Ws`W8 Ni/symJ5 krq8i bEs3usbw5

wclw5 bs?i `MXgx x7ml kN=4. bw`m4bs6 sdmw5g5

n=C/w5, xqiq5 `Ws`W8 wh`mlbs/Exv8qM5 wcl1k5

x7ml wk1k5 iE/sAt4. sesb6g6 sZq5 wlusbc`dpK5

xqiq8i4 xe`g/4n5 x7ml wMq8i4 `Ws`W8 bm4fxl

x0p5txXlq5 bEs3usb3i wcl1`igi. bm4fx xqiq5

wh`m`lt4ns1uNt4.

m4`f=4
Nwi

vq6h`xl[Jx6

f[Jx6

dx6b6n9lw5

vq6h[Jx6

0.010
0.010 0.010

0.020

0.020

0.030
0.010

xe`D/4n6 xqiq5 (µg/g)

0 – 0.010 0.011– 0.020 0.021– 0.030

bEs3usbw5 wclw5 bs?i M̀Xgx x7ml kN=4

G̀b4fx kǸo5 bEs3usbq5 wclw5 wobsNh4ymJ5H

wlùsbcMs6g5 x5t4gmExl1i4 xqiq5 xèD/4n6,

x7ml bf/4ns8q7mE4gi4 xqiq5 n=3lw5 x7ml

m1igEoD8Nq5g5 n=C/w5. ur7mb. 

xeD`/4nw5 xqiq5 s=l1i5
s=lw5 x7ml xyq5 dWDw5 bf4nsqg5
x5t4g`u`Mavn1mb ieQ/s?4gi5 x7m ur5gi5
Wbc1mb hDJ1N6gw5 xqiqi5 bEs1usb1i5
s-?`l`i5 t1uxi5. xeD`/4n5 x7m xyq5
hDJ1N6g5 Wgw8Nex`o5, ryxi,
xwg6bshw8N`Eo5 `smJ6g6X4gk5 tuq9i5
vt6h6X9oxgw8Nex`o5 x7m tuqi5
xq[o?9oxlt4 bmfx hDJ1N6g5.

wkw5 bW`E5 vNbuFwso4 lxo1
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so3Nw6yZhx3`t5 `m8Nj5 cspmq5g5 bm4f8iz xfr5g6

wcl[Jxq8i4 ryxio s4WDh4g5 xfixl4 `smJk8N6g5

x7ml iec6Lt4 `sm`Jctu1i4 h8Ngw8Ni4 iE/s?4gi.

xfr5g6 wcl[Jxq5 bwmw7m5 k`x2X9oxiz tuzb wlx8

x7ml xq[o?9oxiq5 hDJ1N6g5 W`MaJ5 `b4f8Nz

xyq8i5 sk6gi5 wc`lctq8i5.

gd8N6ga6ymJ5, n=3l4, wf`x9M4n/4, xe`D/3l x7ml

m8q6gEoD8Nq5g6 n=C/4 Ni/sc5b6g5 wcl[Jxi

bs?`igi tk0p=4 vq6h`xl4. xe`D/4n5 xqiq5

dt1i6nsJ5 `b4f8Nzi Ni/symJ8i5 xqiq5 xyq8i

bEs3usbi wcl1i Gsz`bi doq6h9lx6g5

dt1i6ns9lt4H ryxio x5t1i6nsJ5 xqiq8i5

wm3usbw5 taq8i. xfw4g6 wcl[Jxqb taq5 wMymJ5

xe`D/4ni4 `b4fxl dt1i6nw5 grjxAtq8i5

iE/sJ8N6iq8k5. bm4fx xqiq5 x0pgw8NXlQ/q5

grjxAtQ/sJ5 is=x4n`six6gk5.

wMq5 `Ws`W8 Ni/sc5b6g5 xfr5g6 wcl[Jxq8i

xqic3uJ5 bwm8N5bw8N6 Ni/sc5b6gi Nk3i x7ml

xyq5 ie4n6ys3`t5 ieQ?1i3X`s/q5. xqiq5 dt4ym8iz

!))_Q6h9lx6g6 `b4f8Nz xqiq8i5 Ni/`symJi5 coZ`o5

N`b6Nw5Fx4fr5g6 BxoZoq5, x7ml trstymJ6

doq6h9lx6gu4 dt4yymic3tQJ6 Ni/sc5b6gi N5t3i.

xqiq5 tt`t dt1i3XsJ5 Ni/sc5b6gi N9ox1igw8N6

vNbs i3Jtq8i. s8N bwm8Nw`d6g6 xfr5g6 wcl[Jxq5

xfixl4 `smJ8N3mb x7ml `W/D8N5txCi0J4 bm8N `Ws`W8

hvw5gf`l9li.

cspn6bsv8iEx`o5 xfr5g5 wcl[Jxq5 bwml

XnQ/sJ8N3mb x5b6N6g`uMaJ5 dt`Mu4 xqic3mb

hDJ1N6gi4.

3.2.3 bEs3usbw5 t1ux5
xqiq5 xe`D/4n6 d?Ex3X9oxq8Nc5b3S6 srs6b6g6

t1uxq8i. bEs3usbw5 t1ux5 bwmz8i5 dt1i6nsq8N6g5

xqiz xe`D/4n6 `b4f8Nz9o kNusbsJi5 t1uxi5

W0JtQ9lA ieQ?4bq5 wloc3mb dt4gu4 xqiqi5

xe`D/4n5 `b4f8Nz9o Ni/sc5b6gi5 iec6gi4 kNu5

t1uxi5. bm8NsZlx3t9lA  dt4y?9oxJ6 xqiz,

xe`D/4n6 wh`mlbs8q5g6 t1ux5 cim1ixEx4nq8k5.

`b4fxo bEs3usbw5 t1ux5 rhD6t5tA8N3mb

xe`D/4nccbsJu4 gd8N6i6nsJu4 bwml gd8ND`i6t9LA,

sM=n6y`dp8q7mb t1uxi4 bmw8k5 dt4yym`JZlxi4

xe`D/4ni4 bm4fxl bwm8NsNhQ8qbClxK5.

xe`D/4n6 `s4gC6bsymJ6 taq8i x7ml m8iq8i

bEs3usbw5 t1ux5 bs?i x4X5 er6bq8i. xqiz

mDw9lx6gu4 sk6yQx6ymJ6 m8iq8i x4X5 bwmz8i

!(&%_i5, x7ml dt4yym1uJ5 %)_Sntu4 `b4f8Ni cd9l3i. 

so3Nw6yZhx3̀t5 m̀8Nj5 cspmq5g5 bm4f8iz xfr5g6

wcl[Jxq8i4.  xqiq5 xèD/4n6 x7ml `Ẁs̀W5

bm4fiz dt4i3Xsy5xyq8i5 wcl1i5.

x
q
o
q
5 

(�
g/

g)

xf4rg7 wcl[Jxq5M
 Gtk0p=4 vq6hxl4H

N5t5 Gx1i6g6H cf6g6 eMlZ6M
 GX1i6g6

bEs3usnw5 wclw5 M
G`MXgx x7ml kN=4HI

I

xf4rg7 BxoZoq5 M
Gtk0p=4 vq6hxl4H

1

2

3

4

5

6

7

8

9

10

0

ttt

dWDw/st5

WyW8

x
q
o
q
5 

(�
g/

g)

0.05

0.04

0.03

0.02

0.01

0

hDJ1N6gw5 xqiqi5 v̀M̀O5 kNzb wcl4Jxqb taq8i5 s̀4̀gbs9lt4 xyqk5 bEs1usb1k5 s̀mJk5
dt4gi5 ieQ/sJi5. w3l4Jx5 c`M`O5 k`Ni5, ryxio, wmoymo3mb tt`t `W`y`W9l xqiq5 x0p`QXlo1mb
`bfNi cf6bi6 rMlZ1k5 Nt1i9l. xeD`/6n5 xqiq5 ur8i6ns1mb `bfNz9o bwEs1usbw `smJ5
tuq8i5, ryxio d?y1i6nsJ5 xyq8i5 xqisJi5 xyq8i5 wm1usb1i5 wcl1i5. xqqisJ5 c`M`O5
wcl4Jxqb taq8i5 vi`g1mb xg6bs.Exo1i5 is=6bs`hk5 G)>% A`C7{i5H.
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xyD6b3X9oxMs6t9lQ5 sk6g5 srs6b6gu i3J`t5 vNbu,

xqiq5 bm3uXl4 `Ws`W8, Wlx6gu4 `WyW8 x7ml tt`t,

WD3X9oxJ5 bEs3usbw5 t1ux5 m8iq8i. xqiz `WyW8

G&% ea7uZZ`sJ5 seq8iz `NkA`M7H Ni/sc5b6g5 W5ys`M5

bs?i y[o4 Gbs?8Nl ni4teJ6 b`mz5 kNo1i5 `WyW

hDJ1N6gi4H taq8i4 hCwJ8N6g5 t1ux5. xqiq5 B`yB

x0p`Q8q7u/q5 `b4f8kz vb4X9oxizk5 xyD6b3=Qc5b6bz

bm4f8Ni `Ws`W8 xqiq8i5. xqiq5 bm4fx dWDk5

gdns`t5 WD6gi ie4ni WD3X9oxJ5 sk6gi t1uxi.

so3Nw6yZhx3`t5 s4WDh4g5 bm8N bwm8Nw8izi4

xqi6nsJ5 Sntq5 wMq8i B`yB dWDk5 gdns`t5 ie4ni

WD6gi wt3X9ox1mb srs6b6g6 wmzb x?tzk5 bms8N

s`M{v x7ml sMyx wrCnzA5.

gd8N6g`o5 Gt`x4n8H x7ml t4bsC`h5 G`KC8{H x5y4y`?9o6ymJ5

bwz8i5 !(&%_u5 !((#_j5 taq8i bm3uXl4 cd9lw5.

xqiq5 w`M8i4f5 dt1i6nsZlx3t9lQ5 `b4f8Nz9o

Ni/sc5b6gi5 wm3usb3i5 `bfxo x5tlx3mb

wh`mlbs/Ex4nq5 cimcoC/Ex4nq8k5 t1ux5. 
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Wyw8 xe`D/4n6tt`t

xya3isJ5 srs5 xg6t9lQ5 b̀fNi xeD̀/4b5, Ẁ̀ỳW5
x7m tt̀taJ5 tCtCw5, Ns/3Jxi5 W5ts̀M9l
m8iq8i5, SE8{ os̀S5 er6bzi5, kNK7u5.
xqisJ5 `bfiz `W`y`Wi5 x7m tt`ti5
u4Oinsymo1mb s0p`N6gi5 bwmzi5 yKiE/t8i5
yKiE/t8i5 m8iq8i5 `bfiz Wzhi5 t1uxi5.
xeD`/6n5, xyxA9o, xqi6nso6g5 miQ/sJi5
`bfkz Ns/6Jxk5 W5ts`Mk9l, x7mlbs6
wm1usbw5 `smJw5 wMq8i5 wiQ/sJi5.

er6`bl4

b9lDt5

fz/J2M
 er6bz

x4X5 er6bz

n8iDts2I
 wmz

x3X5 ee6bzb, kNK5

bwmzi5 !(&%, xèD/4n6 s̀4gC6bsymJ6 taq8i x7ml

m8iq8i bEs3usbw5 t1ux5 bs?i x4X5 er6bq8i.

xqiz mDw9lx6gu4 sk6yQx6ymJ6 m8iq8i x4X5

bwmz8i !(&%_i5, x7ml dt4yym1uJ5 %)_Sntu4

b̀4f8Ni cd9l3i. x3X5 er6bzi. 



wMq5 k`b5 hDJ1N6g5 `h3l bm4fx wM4ns5 hD3N6g6

i[M[ns5 GPBDEs/BDPEsH x7mlbs6 Ni/`sc5b6g5
x5t4gf`l9lt4 bEs3usb3i t1ux5 taq8i. xqiq5

d?3X9oxJ5 bwmz8i5 !(&%_u5 !((#j5 x7ml

uxiE/sv8iExc6Lt4.

sk6g5 d7jx/3i u`t5 kaX9oxJ5. so3Nw6yZhx3`t5

s4WDh4g5 s8N bwm8Nwozizi4 m1i6gEoD8Nq5g5

n=C/w5 b`mz5 dr6b`sizk5 gd8N6go6h6bso3mb x7ml

x4g6bsymJ6 sk6y?9ox0JtQN/6bClx8q8k5. dt1i6nw5

xqiq5 n=3lw5 bwm8Nwt5t1uJ5. n=3l4 tuxi

k`x5g8N3mb `b4f8Nz u`t5 iE?4bq8i5 Gb`mz9o mic7u5

i3J`t5H. bwml u`t5 iE/s?1mb srs6b6gusi5, `b4fx

xaNh4`t5 whmQ/sym8q5g5 bwm8Nwt5t1m`zb

sk6y?9oxJ8Nwo8iq8k5.

seq5g5 n=C/w5 Ni/sc5b6g5 taq8i, b6gq8i x7ml

nsiq8i `b4fx u`t5 vNbs srs6b6gzi. xqiz

xe`D/4n6 taq8i u`t5 x0p`Qc5b8q5g5 N`i8i3t4 mo[Lq5.

xqiq5 xe`D/4n6 dt1i6nsJ5 `b4f8Nz grjxAtQd/sJi5

wcl1k5 iE/six3t9lQ5 x7ml bwm8Ns1m5

wh`mlbs/Ex`o5 wk1k5 cimAbsJ8N3mb.

n=3C/w5 t1uxi x4g6bsymJ5
sr̀sq5tA5, Njzs?1iq5tA5 x7ml
wiQ/q5 iEc5b3iE/zb.

srsq5, Ns4`fc5b3iq5, x7ml wiQ/q5
ieQc5b6bq88k5 bm3u4 x4gwymJ6

xqiq8i4 n=C/w5 Ni/sc5b6g5 bEs3usb3i
t1uxi. xy5p6gbs6 i3Jti, w8Nsi6nw5
t1ux5 sk6i6nsJ5 xqiq5 n=C/w5. t1ux5
iEc5b6g5 ieQ/sZJ4gi4 WymJi4 hDJ1N6gi4
W0JtQ9lA tuq5b wlx8i
xq[o?9ox/8iq8k5. dt`M6 xqiz
xe`D/4nccbsJ5 Ni/sc5b6g5 Ns/3Jxi
G`b4fxl cspm/sJ5 iE`ha1mb t1uxactu1i4H
ryxio x5t4gf`lJ6 x2Xox3J4, `b4fxl
iE/sZJlx8q5g5. 

t1ux5 `kc5b6g5 kN3Jx i[Qxk5 `h3l bm4fx
Nl6gx=5 dt1i6nsJi4 xqiq5 wfx9M4n/4
Gyoix7H bm8Nl Nigw8N5tx6 yM3Jx
i[Qxi. t1ux5 `h3l bm4fx Ns/3Jx5,
bwm8NsZlx3t9lA, srs6b6g`uq8N`ha9lt[l
srsl4`b6, dt1i6nsJ5 xqiq5 xe`D/4n6
m8iq8i.

xqiq5 bm3uXl4 Ẁs̀W8, Wlx6gu4 ẀyW8 x7ml tt̀t,

ka2X9oxJ5 t1uxi wm3usbw m8iqi, ryxi B̀yB

WD3X9oxJ5 xq[o?9oxJ55.

kN5yx6 Z?m4fq5Fxgw8NsJk5 s̀mJk9l W?9oxt5ti6FSo5 wsv8



3.3 kNusbw5 i3J̀t5 x7ml WD6g5

kNusbw5 i3J`t5 bm4fx g4gw5, g4g?5, Xus6`g6 `rQx6

x7ml r-?l4 W7mEsK5 srs6b6gusk5. g4gw5

iE/sZJ1i3`X5 ie9M`bi `b4f8Nz ti, x9MwzJ5, bs?i

A=5y8, nBxg x7ml `b[Ao2 x=4g6ymJqi, x7ml wkw5

x=4g6ymJqi. `j{ iE/s`h6 `J`v8 weoq8i5, x7ml ti`h

x7ml i[Qxi yMw- ti x7ml x9MwzJ5 GbfA4 wMz

$.#H.

by3usbw5 wclw5 x7ml wm3usbw5 t1ux5 W7mE`x`lJ5bs6

ieQ/sc5bCu4 x7ml W`sygcE9lQ5 kN6v6`v6ymJi5 x7ml

xyq8i5 srs6b6gusi5.

3.3.1 kNu i3J`t5
yK9o3u vNbs2 srs6b6gxi hDJ1N6gi cspnwi3j5

si4`vox5 WymJ5 x0p`Qqgi4 `Ws`W8, sdmw5g5 n=C/w5

x7ml `s8N6g5 x?7jx/5g5 kNu i3Jti bmr6ym5tx6Lt4.

xqiq5 bm3u4 `b4fx hDJ1N6g5 x5t4gw8NsJ5.

iEc5bdp8q5gi4 scs0pJcMs6ym8q5g6 W9lA g4gw5

kN5yx3u s-?`l8`i5 kNK7u.

wh`mlt4n`gZ/6g6 dt4g`uizk5 xqiz n=3l4 Ni/symJ6

b6gq8i x7ml taq8i `J`v8 g4gq8i x7ml `j{q8i.

n=3l4 W`/sc5bChQ/sJ6 kNu5 kNu`sbsZu x`bi s/c5

x7ml trstymJ6 xqi6nsJk5 kNu i3Jtk5 srsk5

bsnk5 xfi`stQo6gu4. `b8N n=3l4 xqiz Ni/symJ6

`J`v8 g4gq8i, `j{ x7ml xyq8i xq`Jti5 i3Jti5

kNusb3i5 wh`mlbs/Exc8qM5 wkw5 ci7mAtQJ8N8q7mA.

xqi6n6 n=3l4 W/sc5b6g6 y[Zox6g6gi5 b`mz9o

iEiq8i5 bm4f8iz i3Jti4.
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bBw3X4

t2/os2

bw

SxrXw8

e8zw5

I

g4gw5 wMq5 Ǹiiq5 J̀̀vu5, kN6tx1u5 kNK7u9l.
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3.3.1.1 g4gw5
g4gw5 W7mEsJ5 w`kyq8k5 x7ml W`syq8k5 xg6bs?4vu

sk6gi5 srs6b6gusi5, Wlx6gu4 kN6v6`v6ymJ5. g4g

xaNh4bs9li x7m ie4n6`bE/s9li sk6gi5 x=4g6ymJi

x7ml Wymt5tJ6 ie5t`x?dtQZu0J4.

wMQ5 !% x0p`Qqg5 g4gw5 kNK7u, kN5yx6, x7ml `J`v8

uxiE/symJ5 bwhmi !(()_i bms8N m3`D4 uxiEt5ti3u

WoEt5t0JbsJk5. `Ws`W8 `h3l bm4fx tt`t, `WyW,

gd8N6g`o5 x7ml t4bsC`h5 Ni/sc5b6g5 x5t4gf`l9lt4

xqiq5 g4gi Gbwmz8i9l x5tlx7j5 Ni/4ns8iq5g5H

x7ml wh`mlbs/ExcCt4 bmw8k5 g4gk5 x7ml wk1k5

cimN6gcCt4.

wMq5 sdmw5g5 n=C/w5, bwm8NsZlx3t9lA,

Ni/sc5b6g5 d?Ex6ymJ5 xqiq5 g4gi, bwm8NsZlx3m5

x0p`Qq7u/zi4 Ni/sc5b6g5 wMq8i wm3usb3i. bwml

xqJu4 x0p`Q8q`gb8ic3mb xqiq5 n=C/w5 W9lA g4gu5

.g4gj5, W0JtQ/z x0p`Qq`gbsiq8k5 xqiq5 sX4ym/q5

kNu.

n=3l4 b6gq8̀ig5 x7ml taq8̀ig6 g4gq5 J̀̀v8,

x7ml g4g?w5 whmQ/J6 sfN1̀ZChQ/sJ6 kNu5

s/ci[l .

xe`D/4n6 xqiq5 (µg/g)

0.87–1.4 1.4 –3.0 3.0 – 6.15

n=3lw5 xqiq5 (µg/g)

15 – 20 21– 30 31– 48

t2/os2

e8zw5

bBw3X4

SxrXw8

bw

1.39
17.5

1.92
15.3

6.15
45.6

3.13
22.5

0.87
47.3

n=3lw5 xeD̀/4n9l xqiq5 g4gw5 b6gq8i5 vNbs2 srs6b6gzi5
`bfx xqiq5 ur8i6nsJ5 `bfNz5 xqisJi5 ci7m3N6gk5 g4gk5. n=3lw5 xqiq5 bwmwN1mb `smJk5
xqJk5 srs6b6gu5, whmQ/sJ9l kNo1i1`ZChQ/s9lt4 kNu1`ZChQ/s9lt4l. xeD`/4nw5 neymNhQ/sJ5
wk1k5 nN/symJi5.

kN5yx6 Z?m4fq5FkN5yx6 vt6hw-=z5FJxp `vo-



n=3l4 xqiq5 dt1i6nsJ5 b6gq8i x7ml taq8i bw

g4gq5 `J`v8u, x7ml WKo g4gq5 kN5yx3u x7ml kNK5,

x0pQq7u/q5 xqiq5 xyq8i g4gi. kNu5 WJi4

n=3l1i4 s/c5 xtq8i5 sX4ymc5b6bq8i5

bwm8NwtbsJ4nsJ5. n=3l4 tuxi `kx/7m5 tZs/3i

`b4fxlbs6 iE/s?1mb g4gi4. 

xe`D/4n6 xqiq5 ne`/6g5 xr`zzi kNu, x5t`Ma9lt[l

xqiq5 Ni/sc5b6gi WKo g4gq8i x7ml r8zw5

g4gq5 G`b4fxl wMzi i[Qxi er6`blH, x7ml

d9o3Xs9lt4 xqiq5 cukEx6 g4gq5, etxi x7ml

vN1Nzi srs6b6gu, xqiq5 xe`D/4n6 g4gi

mogw8N6g6 N`i8iq8i `b8Nl xqiz Ni/symJi

wcq8i. so3Nw6yZhx3`t5 s4WDh4g5 bm8N xe`D/4n6

bmsz3tbsym1m5 x[/6bs9li wk1i5 nNsZi`z6Li

bw?z yM3Jx xrzi5. xyx`A9o xe`D/4n6 g4g`i`g6 `J`v8u,

bwml kNo1i`zDi W7mEsN/3uJ6.

3.3.1.2 `g4g?5
sk6g5 ckwoziq5 x7ml W0Jtq5 xqiqb n=C/w5

x7ml `Ws`W8 Ni/sc6b6g5 g4gi x0pgw8NEQ?w5 g4g?5.

bwml xqiq5 `Ws`W8 x5tlx6g6 wh`mltQ/Ex4nq5,

n=3l4 xqiq5 dt1i6nsJ5 `J`v8 `j{qi `b4f8Nz9o

xyq8i xq`Jti5 i3Jti5 Ni/sc5b6gi5 vNbs2

srs6b6gxi.

`b4f8kz g4gk5, so3Nw6yZhx3`t5 s4WDh4g5 bm8N n=3l4

Ni/sc5b6g6 g4g?1i W/sc5b6g6 kNo1i5,

kNu`z6g5gcs9li, x7ml `b4fx Wbcw8N6g5 srsk5

bsnk5 xuhmExl1k5. bm8N kNu`z6g6 n=3l4 tuq8k5

kxX9ox/5g6 WD6gi5 `b4fxl iEc5b6bq5 g4g?5.
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iez x?7jx/4gi5 M
`s8N6gi5, I
n=C/1i5

nsiz `sN6g5 M
x?7jx/5g5, I

x7ml xyq5 n=C/w5

tax n=C/w5

hDJ1N6g5 M
ie`i5g5tzs/6

b6gq4 n=3l1i5 M
x7ml I

xyq5 n=C/w5

ta xn=C/w5 b6gq4 xe`D/4n6, I
n=C/w5

hDJ1N6g5 I
`wc6bq5

vsz `Ws`W8 cEbz xe`D/4n6iez n=C/w5

ck3o hSJ1N5gw5 kNusb1kx6X4X5 bEs1usbk9l
hDJ1N6g5 `sJ1kx`h5 `h3l g4gk5 N5t1k9l iE?4bzA5. iE/sms3t9lQ5, n=3lw5 `h3l 
xeD`/6n5 x7m n=3lw5 `k`ha1mb tuj5 G`h3l, ta1j5 b6gj9lH. `W`s`WaJ5 xyxA9o `kX4g5 s6ho1k5 `h3l
s6hxk5 `m4`bj9l GeMlZ1k5H.

kNo1̀ig6 uxiE0JbsJ6 wo6fy6hq5g5 i3Jti

!((&_At9lA, sk6gk5 srsk5 WoEx4nw5 xsM0/Qx6bsMs6g5 kN5yx6 Z?m4fq5 vt5td/s9lt4 x7ml`xe4t3lQ5 cspm0JbsJ8N6g5 `b4f8NZ xaNh4ti5 mcw3ti5 x7ml w8Ngc3i5 W`gw8Nq5gj5 xy5pstJ5
bf/sc5b6g5 kNusb5 i3Jti sk3iq5. s8N WoEx4n6, xto4 kNo1`ig6 uxiE0JbsJ6
wo6fy6hq5gk5 i3Jtk5, wMc6Lt4 kNo1`igi5 kx5t0Jyc6Lt4 x7ml cspnE`x6bs?[Lt4 xaNh4ti5
bf/sJ5. w`M8i4f5 cspn6bsJ5 tuq5 `xe5tx6ymJ8`i6g5 s-?`l8`i5 ci7m6`b6ymJ5 i3Jt5 kxbs9lt4
vtbs9lt4 x7ml cspn6bs5tx6Lt4 i3Jtk5 `l`b5 x7ml so3Nw6yZhx3`t5. cspnw0J`t5 r`s/Ex`o5
WoExE/s?4rK5 kNo1i cspt5tJbsix6gk5 bm4f8kz cimN6gk5 x7ml tuq5tA5 wody6h8q5gk5
i3Jti mo[bs9lt4 cspm/sJgc5.

s8N WoEx4n6 xg6y9li ryxi kNo1i wMsbsJi5 x7ml so3Nw6yZhx3i3j5 xg6bsJ8N3ix3mb
xy5p3X9oxJ5 x7ml W0Jtq5 bm4fx ckw7m5 bwm8Nwoz1m`zb bf/sJ5 xy5p6ymJ5. kN`o5 bm8N
bsg4bz x`gto7mEx`l8izi4 WoEix3lQ5 wh`mlbsJ5 x7ml Wg4yymt5t9lt4 so3Nw6yZhx3ti4
bm4fxl wlx3yt5tJ8N3mb bf/sJi4 wody6hq8iq8k5.
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3.3.1.3 xyq5 xqJ5 kNu i3J`t5 
xyq5 i3J`t5 `J`v8u, `h3l Xwn8 x7ml `ts g4g?5 Wym1uJ5

wmQ8i4 sdmw5gi4 n=C/1i4. bm4r6Lt4 `g4g?9l x7ml

g4g, b6gq5 `b4f8Nz i3Jti5 dt1i6nsJ5 xqiq5 n=3l4

`b4f8Nz5 b6gq8i5 i3J`t5 Nigw8`N6gi5 cNs2

srsb6gxi, ho, bm8N n=3l4 whmQ/symJ6

kNu`z6ymizi4.

3.3.1.4 xmDw5 x7ml c-=`Z3Jw5
xmDw5 x7ml c-=`Z3Jw5 bw`m4, bm4ftgN6 xyq5 wclw5

x7ml i3J`t5, W7mEsJ5 `b4f8kz srs6b6gu

kN6v6`v6ymJk5. bm4fx i3J`t5 WmEslx6g5 W`sygcq8k5

x7ml `rNs/cDtQ/sc5bCu4 kN6v6`v6ymJi5, ryxio `b4fx

bm3u4 i3J`t4 ieQ/s?8q5g5.

xqiq5 `Ws`W8 wh`mlbs8q5g5 `b4fkz `xixoDbsJ8Nq7mb

xmD3k5 x7ml skq5gflw5 hDJ1N6g5 Ni/symJ5

Wbc8q5tx7mE4X4g9l. xqiq5 x5t1i6nsJ5 `b4f8Nz

Ni/sc5b6gi5 wm3usb3i. xmDw5, bwm8NsZlx3t9lA,

dt1i6ns?4g5 xqiq5 Ni/symJi5 i3Jti4

xqi6nsJi5 `h3l g4gw5. s8N W0JtQ/z xmDw5

iEJ8N`Maiq8k5. xqiq5 `WyW8 dt4y?1uJ6

w8ND3X9ox9lt4.

bm4ftgN6bs xmD3tg5, `Ws`W8 wh`mlbs8q5g5 bm4f8kz c-

=`Z3Jw5 bs?z d3l6`g6, kN5yx Gb`s?i wo5tNhx3=sJu

kNuH. `WyW xqiq5   c-=`Z3Jw5 x5t4gmExlw5 x7ml

x0pXlQ9liQ5 bm4f8kz xqiq5 Ni/sc5b6g5 `J`v8

xmDq8i.

wobsNhx6ymJ5 vJytbsym8q5g5 bwvi WoE/siz II
`b4f8Nz srs6b6gu hDJ1N6goEi3j5 WoEx5 n=C/1k5

xmD3i s-?`l8`i5 c-=`Z3J1i. 

3.3.1.5 `rQx6 Xus6`g6 x7ml r-?l4
`rQx6 Xus6`g6 x7ml r-?l4 ieq5 W7mEsK5 wMQ1mQ5

ie9M`bqb x7ml `rNs/cDtQ9liq5 `ti x7ml x9MwzJ5

kN5yx3u x7ml bwm wh`mltbcc5bMs6g6 bm4f8kz

hDJ1N6gk5 xqiq5 `b4f8Ni W7mEsJi ie9M`bE/s?4vu4.

bm4fx scsyEix3lQ5 wh`mlbsJ5, `Ws`W8 x7ml sdmw5g5

n=C/w5 `s4gC6bsymJ5 krq8i x7ml taq8i `rQx5

Xu`s6`g5 x7ml r-?l4 bs?i yMw- `fzi tsb x7ml

`rQx6 Xus6`g6 x7ml r-?l4 taq8i x7ml b6gq8i

bs?z sxois2 `fzi tsb. bm4fx i3J`t5 kxbs9lt4

kNo1i xaNh4goEp4fq8i5.

xqiq5 seq5g5 n=C/w5 `rQx6 Xu`s6`g6 x7ml   r-?l4

krq8i x5t4gmExlw5 s-?`l8`i5 bwm8NwqN3XZhQ/sJi5

kNu i3Jtk5.

bmw8k5, `WyW, tt`t x7ml dWDw/s5 r[`M6g6 xqiq5

x5t4gmExlw5, x7ml xyq5 `Ws`W8 Ni/sJ8NCt4 bmw8i

rQx6 Xus6`g6 x7ml r-?l4 krq8i bs?i yMw- `fzi

s-?`l8`i5 taq8i rQx6 Xus6`g6 x7ml r-?l4 ieq5

`b4f1Ni bm3u4 kNo1i. bm3u4 xqiq5 x`b`ig5

iE/sJ8N6gk5 grjx4tym0JbsJ5.

xqiq5 seq5g5 n=C/w5 r̀Qx6 Xùs6̀g6 x7ml r-?l4

krq8i x5t4gmExlw5.

wkw5 bW`E5 vNbuFwso4 lxo1
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3.3.1 by3usbw5 wclw5
by3usbw5 wclw5 W7mEsK5 wMQ1mA ieQ9lA x7ml

W`sygcE9lA sk6gi5 kNo1i5 Nigw8N6 vNbs2

srs6b6gxi. `J`v8 weoq5, ti, x9MwzJ5 x7ml wkw5

xaNh4X4g5 x7ml iE?[LQ5 by3usbw5 wclw5, bms8N

wclw5 ckE`giq5 x0p`qqg5 sx1Nzi5 vN1Nzk5.

t4`bo5, v=yo4, x7ml w`LC5 xg6bs?1mb `J`v8 weoq8i5,

ti, x9MwzJ5, `b4fxl GkN`usbw5H wclw5

iE/sc5b6i6ns9lt4 wk1i5. wMq8i kNo1i, by3usbw5

wclw5 ieQ/sc5b3uJ5 x7ml is=x4nE/s9lt4.

by3usbw5 wclw5 wloc6g5 sk6gi4 ie5tx?1i4 tuj5

x`gtJi4.

bmw8i vNbs srs6b6gxi, wMq5 wclw5 WymJ5

d5t4yymJ5 xqiq5 xe`D/4n5 ryxio x5t1i6ns1uJ5

xqiqb hDJ1N6g5 `h3l `Ws`W8. dt4yymJ6 xqiz

xe`D/4n6 bm4f8Ni Ni/sc5b6g6 wcl1i iEc5b6gi

wc`lctu1i4 Gbm4fx `h3l ieg3X4g5 wclw5H. bwml

bm4fx ieg6ts8q5g5 x5t1i6ns9lt4 xqiq5 xe`D/4n5,

bm3uXl4 xe`D/4n5 tuq`i5`g5 Gxe`D/4nccbsJ5 gd8N6g`o5H,

bm4fxl g`d5tJ8N6g5. xqiq5 xe`D/4n6 sk6y?9oxJ5

wMq8i wcl1i N9ox1i by3u x7ml w`M8i4f5

dt1i6ns?4g5 `b4f8Nz grjxAtQ/sJi5 iE/s/Ex4nq8k5

s-?`l8`i5 is=x4ns/Ex4nq8i4. NlNw/5txv8i6ymJ5

ttC6ymK5 xqiq8i4 Ni/sc5b6g5 xgi wcl1i5.

Wc`bAbs6, xqiq5 `Ws`W8 by3usb3i wcl1i x5t4gf`l1m5

x7ml g`zilx6g6 `x8ixc6bwot5tp4f5 vNbu

iE/s/Exc6gk5 grjxAtq8i5. ryxio bm4fx

dWDw/sbs1uJ5 `b4y`=8 bm4fx t4`bo4 taq8i x7ml `WyW8

w`LCw5 bwvi byxi M`X0 x7ml fn? by6. bm4fx

xqiq5 cimAbsJ8N6g5 wcl1k5. `x5M8 w`LCq5

wMcZM4g5 xqiq8i4 B`yB dWDw/s`t5 WD6gi4 ie4nk5

ryxio cspm/s8q5g5 bm4fx xqiq5 x4gwix3m`zb

wcl1i cimco3t5tlt4.

xqiq5 sk6g5 `Ws`W8 bm4fxl xgD/sJ8`i6ymJ5

yM3Jx3tA5 skD8`i3X9oxJ5 by3usb3i wcl1i

ses6b6gxi vNbs. skD8`i3X9oxJ5 xqiq5

Nigw8N5tx6 yM3Jx srs6b6gzi G`h3l bm4fx h`=b8uH

x7ml vNbs2 srs6b6gxb wm3usbq bEs3usbqb wclw5

x7ml i3J`t5. k`b5 `Ws`W8, h3l bm4fx

wfx9M4bwot5t0Jbs?4g5 wM4ns5 hD3N6g6 i[M[ns5

GPBDEs/BDPEsH, bwmo wh`mlQ/s/ExcD8`i6g5 `m8NsJ6,
uxiE/sq8NEx`o5 bwml xqiq5 sk6y?9oxnCw7mb

by3usb3i wcl1i.

3.3.2.1 t4`bo4
t4`bo4 ieQ/`s?4g5 `J`v8 weoq5, ti, x9MwzJ5. wclw5

cspm/sJ5 wMc3iq8i4 sk6gi4 ie5tx?1i4

wMQ/s9lt4 mux6, nsi6k5 n1q4tnst5, xs4yst5 A

x7ml s6h3j5 xs4y`h6 s4WE/sK5 W7mEsiq8i4

katDtQJ8N6lQ5 W`s8q5gu4 xg6tbq8k5

xe`D/4nccbs1uJ5 gd8N6go6ymi6nsJ5.

bwm8NsZlx3t9lA, t4`bo5 ie9M`b6g6ts9lt4 wc`l1mb

x7ml, x0pQ8q7u/z bm4f8Nz te5`gb`s8q5gk5 wcl1k5

`h3l bm4f8kz v=yo4, `b4fxl kx5ti6nsJ8N3mb

dt1i6nsJi4 xqiq8i4 hDJ1N6g5 `h3l xe`D/4n6.

xqi6nu4 dtryymi6ns?4g5 krq8i `b4fx t4`bo4

`b4f8Nz9o taq8i5.

bbmm44ffxxll  gg`d̀d55ttJJ88NN66gg55..  xxqqiiqq55  xxee`D̀D//44nn66  sskk66yy??99ooxxJJ55

wwMMqq88ii  wwccll11ii  NN99ooxx11ii  bbyy33uu  xx77mmll  ww`M̀M88ii44ff55

ddtt11ii66nnss??44gg55  `b̀b44ff88NNzz  ggrrjjxxAAttQQ//ssJJii55

iiEE//ss//EExx44nnqq88kk55  ss--??`l̀l88`ìi55  iiss==xx44nnss//EExx44nnqq88ii44....

Ws̀W8 xqiq5 by3usb3i wcl1i x5t4gf̀l1m5 byxi

cimAbsJ8N6g5 wcl1k5. x̀5M8 ẁLCq5 wMcZM4g5

xqiq8i4 ie4nk5 

kN5yx6 Z?m4fq5FkN5yx6 vt6hw-=z5FK`M8 Bs`f7
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wclw5 Wymi6ǹs?4X5 sdmw5gi4 n=C/1i4 x7ml Ẁs̀W8 Wl̀x̀Ma9lt4
xyq8i5V

wclw5 tu7usb6`b6gX9ox/7mb iE/3u1i5 iei4 hDJ1N6gc6gi4, x7ml Wlx8q8i6nsJusZlx6
xixEt5tiq8k5 hDJ1N6gi5 bm4ftA5 myq4tA5 wclw5 W/6iDh4Xq5g5 `W/wNh[Lt4

xix5t5tNhx6Lt4 hDJ1N6gi4 tuu1i5, bwm8NsZlx3t9lA `W/wJ8N3mb hDJ1N6gi4 myq4tA5.

x0p`Qqg5 whq5 wc`l2 wloc6g5 x0p`Q8qgi5 xqiq8i4 hDJ1N6g5. s8N W7mEsJ6 bwml slExN3mb
xqiq5 hDJ1N6g5 Ni/sc5b6g wMzi wc`l2, wMl4`bzl wc`l2 iE/4nsJ6 slExN6gc8q9li.

`x8ixc6bwot5tp4f5 vNbu net5tymJ5 grjxAti4 bm4f8kz S3g`Ma/Exc6gu4 xqizA5 xe`D/4n6
wcl1`i5g6 `b4fxl iE/sJ8N6ix3mb slExN6gc8q9lt4:

• bm4f8kz i`s=x4nE/sc5b6gk5 wcl1k5, grjxAtz ).%_aK6 ea7uZZ`sJ5 seq8iz A`M7{ wc`l2 seq8izi5.

• ie4nE/six6gk5, grjxAtz ).@ ea7uZZ`sJ5 seq8iz A`M7{

ieQ/six6gk5 grjxAtz x5t1i6n6 bm4f8Nz is=x4nsix6gi5 bwml is=6g5 ieQix6bu1i4
wcl4gc5b6i6ns1mb. 

xqiz ieQ/q8i
wclw5 iElxc5b6i6nsJ5 dt1i6nu4 hDJ1N6gc6g5 `b4f8Nz9o x5t1i6nsJi4 ie4nc3=Qc5b6bq8i5
bms8N iEc5b3iqtA5. s8N bwm8Nw0JtQ/z wclw5 tuq8i xq[ot5t/7mb hDJ1N6gi4 `b4fxl
W/3t4 iE/3u1i5. wclw5 iE?4g5 wc`lctu1i4 dt1i6ns?4g5 xqiq5 hDJ1N6g5 `h3l bm4fx
xe`D/4n6.

srsq5 x7m briq5
srsq5 x7m xqiq5 wclw5 WymK5 hDJ1N6g5 xqiq8i4. wclw5 w8ND3X9ox9lt4, hDJ1N6g5 tuxi
kx2X9ox9lt4. briq5 mo[ymc5b6g5 srsq8i4 bwml xqi6ns4X5 wcl4 Wymi`x6g6 dt1i6nsJi4
hDJ1N6gi4. bwm8NsZlx3t9lA, bwml wcl4 hvw5g7mExl1i4 WD3X9o`xha1mb i[Mh4gu srs6b6gu
x?tzi, w`M8i4f9l ur8i6nw5 wclw5 Ni/sc5b6g5 WymJ5 dt1i6nsJi4 xqiq8i4 hDJ1N6g5.
so3Nw6yZhx3`t5 NiyymJ5 bm8N xqiz hDJ1N6g5 dt4y?9oxJ8N6g6 `b4f8Nz mod/q8i5
`x8ixc6bwot5tp4f5 vNbu is=x4nE/sJ8N6gk5 grjxAtq5 `b4fxl wclw5 ci`Q`/i !)_u5 @)_j5
srsc6g5.

wms2 i[Mh1iz
bwml wms2 i[Mh1i `sN6y?9oxo`Cz5, wclw5 kcz8q8i6nso3X4g5 x7ml wm6 Gx7ml hDJ1N6g5H
xisC3i6ns9li myq5tA5 GgillsH. s8N `s4`gtQlA, `x`t4 `n wclw5 csgw5g6 byzi bs?i g0`/8i
er6bi Ni/symJ5 h4vw5`g9lt4 kxX9oxJ5 sk6o6nw5 n=3lw5 xs/4f5 bwml bm8N wmz
`sN6i6nso`Cz5. yMs i[Mh1izb xy5p3X9oxiz Gx7ml `sN6inso`Czb wmw5H bwmw7m5
dt1i6nsoc5b6g5 xqiq5 hDJ1N6g5 wcl1i, bwmo `sNlxoDi, wclw5 x[jDl`xoC/6g5 x7ml
c8imN6gi4 x5g6bsnCw8i6nso3lt4.

kNs2 ckw8iz
xy0p1isJ5 wm5 xqiq8i5, `h4l 3`vD0/sJ5 yu4gk9l wclw5 myq5 gd8N6gc1i6nso6X4S5 x7m wm6
bwm8N hD6XrK6. gd8N6g6 wmw5 wczk5 W?9ox3`f`pqg6 wcl1k5 wcz`igk5.
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xe`D/4n6 xqiq5 d?3X9oxJ5 taq8i t4`bo5 bs?i

sxois2 `fzi. xqiq5 t4`bo taq8i bs?i Kx5 `A5

`Bs2 sk6y`?9o6g5 sz`bi #%_Snt bwvz5 !((%_u5

@)))_j5, ryxio xt1i6ns1uJ5 xe`D/4n5 xqiq8i5

xyq8i wclw5. bwvi `Ws `fzi, t4`bo5 wlusbc6g5

xqiq5 xe`D/4n6 x0pgw8NXlq5 `b4f8Ni Ni/sc5b6gi

xyq8i wcl1i5. xe`D/4n6 xqiq5 bm4f8kz i`s3Dt4nk5

ryxio wMq8i dt4yymi6nsc5b6g6 `b4f8Nz

grjxd/sJi5 iE/sJ8N6ix3mb. s8N wh`mlbs/Exc6g6

bwml `J`v8 weoq5, ti x7ml x9MwzJ5 iEc5b3m0J4

t4`bo taq5.

xqiq5 hDJ1N6g5 by3usb3i wcl1i
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xeD`/4nw5 xqiq5 xy=p6ymiq5 N5`t5
taqi5 sk3n6`gu5 cshw5gul
xqiq5 x0p`Qqg7mEs1mb x7m NlNw6yymNt4
d5ty?0ox1m1`Zb`l`i5 u4o?ox1m1`Zb`l`i5
Nox1igw8N6 kNo1i5. bmfx`l`i5 xqiq5
d5t`MaJ5 ur8i6nsmb cspm/sJi5 xqisJ5
ta1u5 WsJ`i6tt`hi5 N5t1u5.

xqiq5 sk6g5 Ẁs̀W8 bm4fxl xgD/sJ8̀i6ymJ5

yM3Jx3tA5 skD8̀i3X9oxJ5 by3usb3i wcl1i

ses6b6gxi vNbs.  bwmo wh̀mlQ/s/ExcD8̀i6g5

m̀8NsJ6, uxiE/sq8NEx̀o5 bwml xqiq5

sk6y?9oxnCw7mb by3usb3i wcl1i.

grjxd/sJ8k5 iE/sJ8n3ix3mb bmgjz xe`D/4n6 wcl1k5 xqiz ).@ ea7uZZ`sJ5 seq8iz `NkA`M7, x7ml grjxAtz

is=x3nE/sJ8N6gk5 ).% ea7uZZ`sJ5 seq8iz `NkA`M7>

xèD/4n6 xqiq5

t4`bo4 taq5 mv8p `f1 d`M8`ig8N6g6 iE/s/Exc6gk5 grjxAti5

by6 M`X0 xqiq5 slExN8q5g5 ryxio d?3X9oxJ5

Kx5 `A Bs2 xqiq5 slExN8q5g5 ryxio d?3X9oxJ5

w`LC6 krq5 mv8p `f1 d`M8`ig8N6g6 i`s3Dt4nk5 x7m grjxd/sJi5 
iE/`sJ8N6ix3mb

fxw/5 by6 d`M8`ig8N6g6 i`s3Dt4nk5 x7m grjxd/sJi5 
iE/`sJ8N6ix3mb

sMw byq5 d`M8`ig8N6g6 grjxd/sJi5 iE/`sJ8N6ix3mb

kNK5 d`M8`ig8N6g6 i`s3Dt4nk5 x7m grjxd/sJi5 
byq5 iE/`sJ8N6ix3mb

`vi W`s `f1 d`M8`ig8N6g6 grjxd/sJi5 iE/`sJ8N6ix3mb

wclw5 krq5 cshw5g byz d`M8`ig8N6g6 grjxd/sJi5 iE/`sJ8N6ix3mb 

xqiq5 xyq5 hDJ1N6g5

t4`bo4 by6 M`X0 dWDw/sbsc5bsJ6 b4y`=8 ho d`Mi5g6 
taq5 grjxd/sJi5 iE/sJ8N6ix3mb.

Kx5 `A5 Bs2 `s8N6g5 ctDbs?4g5 wm3lQ5 Ni/symJ5 
x5t4gf`l9lt4 ryxio d?3X9oxJ5

w`LC6 by6 M`X0 dWDw/scbsJ6 b4y`=8 xt4yymo6g6 
1⁄4_u4 !((#_u xqiq8i5 ryxio

NlNw5txExo4.
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xyq8i wiQ/q8i, xe`D/4n6 xqiz `b4f8Ni t4`bo4

wh`mlbs/Exc8q5g5, ryxio d?3X9ox1uJ5 sk6gi by3i

x7ml `f1i x7ml uxiE/`sq8Nd/sK6. bwm8N WNt4bs6

t4`bo taq5 bysi M`X0 Gx7ml fxw/5 by6H bw`m5bw8N6

W1mt4. xqiq5 t4`bo4 bs?z5 sMn`ln Xw bs?i A`o5

yMw- byzi Gg5`hH x5t1i6nsJ5 xqiq5 xe`D/4n5

`b4f8Nz9o xyq8i5 wcl1i5 b-?i by3u.

cspm0Jt4n6bc8ql`x6g6 xqiq8k5 wf`x9M4n/5 x7ml

gd8N6gD6ymJ8k5 tuq8k5 t4`bo5, x7ml

cspn6bsv8iEx`o5. xqiq5 bmw8i kaX9o`x`JZlx5

xfisJ4f5 x7ml wh`mlbs/ExcCt4 wkw5 iEixDis4.

t4`bo4 `J`v8 byq8i dt4ymJc8q5g5 xqiq8i4 `Ws`W8,

ryxio `b8Ngx6 byz M`X0, `bwml dWDwpscbs1uJ6

`b4y`=8 xqiq5 taq8i ho dt4`ug5. !((!_At9lA

wcloE-=4 mgM`s3m5 dtlx3iq8k5 dWDw/wpscbsJ5

`by`=8, x7ml xqiq5 ho x5t4y?9o`x8q5g5 t4`bo

krq8i. Wc`bA9o, xqiq5 vb4ymo6g5 bm4fx w`LCw5

!(()_i bwml cspn6bsv8iExo4 bm8N NlNw5tx3ix3m5.

xqiq5 `Ws`W8 x5t4gf`l?4g5 x7ml wh`mlbs/ExcCt4

t4`bo5 xyq8i by6`ig5 wMQ/s9lt4 sfx `?4 by6, fl4`h

by6, fn? n6, fxw/5 by6, bwvi Kx5 `A5 Bs2 x7ml A`o4

yMw- by6.

wMz5 k`b5 wm3la6ymJ5 wfx9M4bwo0Jt5 wM4ns5

hD6N6g6 i[M6ns5 Ni/`symJ6 t4`b`o1i4 ciQ`/i Kx5 `A5

Bs2. xqiq5 x5t4gflw5 x7ml wh`mlt4ns8Nt4, ryxio

sk6y?9oxixChQ/sJ5 xfisJ4f5 x7ml

uxiE/sq8NExo4.

3.3.2.2 by6uxbw5 `wcl4̀W5
wcl4`W5 wclw5 iE/s?4g5 wk1i5 Nigw8N6 bmw8i

x=4g6ymJi GbfA4 wMZ $.#H x7ml W7mEsJ6

uxiE/slt4 xqiq5 hDJ1N6g5 tuq5b xsM0Jtq8i

x7ml iezi `b4fx wclw5. 

xe`D/4nw5 xqiq5 by6usb3i `wclw5 kN=4 x7ml

`MXgx x`b`ilx6g5 grjxAbsJk5 iE/`sJ8N6ix3mb.

by6usbw5 `wcl4`W5 cshw5g5 byqz8i ciQ`/i cshw5g6

kNzb bs?i g0`/5 er6bzi, bwm8NsZlx3t9lA

w`M8i4f5 Wymc5b6g5 xqiq5 x`bilx6gi4

iE/sJ8N6iqb grjx4t5tJtq8i5 x7ml Gbw`m4bs6 bm3u4

xqiq5 xt1i6nslx6g5 `b4fx i`s=xaJ8N6iqb

grjxAtq8k5H. so3Nw6yZhx3`t5 s4WDh4g5 bm8N dt4yymJ6

xqiz xe`D/4n6 W0JtQ9lA wcl4`W5 iegD8No3X9ox1mb.

xqiq5 xy5p6ym8q5g5 bwmz8i5 !(()_i5. b4f8Nz `Ws`W8

Ni/symJ5 cshw5g6 byzb wcl4`W5, `WyW8c6g6. xqiq5

ur[o?9oxJ5 xfi`sozJ4f5 x7ml wh`ml`Nq5g6

slEx8Nq5g6 iE/sZlxDt4 cimAbsJ8Nq5g5.

X5 sMs5{
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3.3.2.3 w`LC6, `?xw, `vi, v=yo, `r{f x7m
y[A`o5 wclw5
xyq8i5 bEs3usbs8q5g5 wclw5 wobsNh4ymJ5 bwhmi

WoE/siz II `bfx srs6b6gu hDJ1N6goEi3j5 WoEx5,
v=yo iE/s?1m5 sfNz9l xyq8i9l y[A`o5, w`LC6, `vi,

r{f s-?`l8`i5 y[Z`o5 wclw5. s8N bwm8Nw5g6 `J`v8

weoq8k5, ti x7ml x9MwzJ5. `MXgxu, r?9o6 x7ml

et3us5, w`lC6 iE/sZJ1m5 Gx7mlbs6 bm4f8kz kNu b`y5

`wclw5H.

xe`D/4n6 xqiq5 wcl1i x0p`Qq`gt5 b`mz5 by3i5 by3k5

x7ml so3N6yZhx3`t5 wo5tNh`x8qN6g5 ckw7m5 bm8N

dt4yymw8N3m`z5 wMQ8i kNi x7ml xyqi

bwm8Nwq4r9li. s8N `s4`gtQlA, sk6g5 b`y5 kN5yx3u,

xqiq5 xe`D/4n6 d?6ym1m5 d`MA5 grjxd/qb

`x8ixc6bwot5tp4f5 vNbu bm4f8kz ieg`hk5 wcl1k5

`h3l w9`LC6, y[A`o5 wclw5 x7ml `?xw. b?i `bAo2

x=4g6ymJq8i ciQ`/i sMw b`y5, w9`LC6 WymJ6

dt1i6nsJi4 xqiq5 xe`D/4n6 `b4fxl v=yo G`b4fxl

ie9M`b6g6ts8q5g5H x5t1i6nsJ5 xqiq5 `b4fxl

wh`mlbs/Exc8q5g5 wkw5 iEJ8N6bq5. bwvi sMn`ln

kNz bs?i A`o4 yMw- by6, xe`D/4n6 xqiz x`bi5g5

grjxd/sJi5 iE/`sJ8N6ix3mb `b4f8kz y[A`o5 wclw5,

`?xw x7ml vi. bwm8Nw7uJ6 r{f wcl1k5 bs?z5 `w{

`x7 A`o4 yMw- by6.

Wc`bA5, bs?i mv8p `f1 x7ml kNK7u, iegD8N6g5

bEs3usbs8q5g5 wclw5 wloc`ha1mb xqiq8i4

xe`D/4n6 dt1i6nslx6gi4 is=x3nE/six3t9lQ5 x7ml

iE/sJ8N3iq8k5 grjxAti5. xqiq5 sz`b`ig5

grjxd/sJi5 w9`LC6 krq8i by M`X0 x7ml fxw/5 by6

`J`v8. bm3uvn4g5 wclw5 `b4fx xqic6g5 xe`D/4n6

d`M`igi4 grjxd/sJi5 iE/sJ8N6ix3mb. bm3uXl4

hDJ1N6g5 wclq8i Ao yMw-
by6 Gg5̀hH

Ao yMw- by6 W7mEsi3XsJ6 wlx8i
kN5yx6 x7ml kNQ/s9li ti. sk6g5

ti x7ml x9MwzJ5 kNq5 x7ml xbsy6
wkQx4g5, /lNw, bs?`i7mb y[/zi bys2.
bwml is=x4nos3=s?4g6 wcloE-=4 Bw
soKu x7ml sk6g5 s/C1ix3`=5 GAlk5 x7ml
s/C5 yti3`X5 e9o6g5H xsMbsJ5 bs?i
x=4h6ymJq8i. i`s=x4n`six6gk5 wclZh[=4
wqCoMs6ymJ6 !(%)_i, x7ml W7mE`xlQ/sJ6
W?9oxt5tc5b3m5 x7ml vJy5tx1q8N3m5
kNo1i4.

W0JtQ9lA `smJ5 x?t`ug5 x7ml `rNs/3k5
W?9oxt5ti6 by3u WoE/symJ5, wclw5
uxiE/sJ5 hDJ1N6gc3m`zb, xqiq5
xe`D/4n6, xyq9l n=C/w5 x7ml `Ws`W8
wh`mlbs8q5g5. bEs3usbs8q5g5 wclw5
bs?z Ao yMw- by6 x7ml A`o Ws by6
x5t1i3XsJ5 xqiq5 xe`D/4n6 Ni/sc5b6gi
vNbs2 srs6b6gzi.

xqiq5 `Ws`W8 wh`mlb`s/Exc8qM5
`b4f8Ni`l8`i5 ieg3X4gi4 wcl1i5. bm4fx
wcl4bs?4g5 bwvi `w{ `x7 dt1i6ns`C3J4f5
bs?z wcl4bsc5b6gi5 `={ Xwn8 ciQ`/i
yMw- `f1. bm4fx wcz`ig5 bwvi `={ Xwn8,
so3Nw6yZhx3`t5 s4WDh4g5 wclw5
kx5tlxD8Nq7mb `Ws`W8i wcq8i5.

wMq5 `Ws`W8 GdWDw/s5 r[`M6g6, tt`t, x7ml
dWDw/wpscbs1uJ6 `b4y`=8H bf4nsJ5
skD8`i3X9oxiq8i4 h4vw5gu4 bmw8i t4`bo4
x7ml w`LC6 xfisJ4f5, ryxio
WoExE/sviExo4 bm8N NlND`i5tx3ix3m5.

wkw5 bW`E5 vNbuFwso4 lxo1



3.3.3 wm3usbw5 t1ux5 x7ml
ieQ/`s?4g5 t1ux5
ut=x3J4 x7ml u`t5 W7mEsJ5 ieQc5b3m0J4 kN6v6`v6ymJ5

wMq8i srs6b6gu kNo1i, Wlx6gu4 et3us5

x=4g6ymJq5. sk6iq5 ut=x3J4 kabsvnMs3mb srsi5

xu`h8q5`gJi5, x7ml bwm wh`mltc6g5

xaNh4bs8qNExc3m`zb.
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wclw5 bric6g5 sz`bi %)) uM`ub{ dt1i6nsJ5

xqiq5 xe`D/4n6 `b4f8Nz grjxAtQtbJi5

is=x4nE/six3t9lQ5 x7ml ie6nE/six3t9lQ5.

bw`m4bs6 xe`D/4n6, xqiq5 `Ws`W8 wcl1i x0p`Q8q`gb`sJ5

by3u5 by3j5. x0p`Qq8iq5 W0JtQ9lA hDJ1N6g5

W/`sc5b3mb Nrgw8N6 GkNo1i5, yMu5, s-?`l8`i5

yfgc3i5H. xqiq5 `Ws`W8 w9`LCw5 GWlx6gu4 krq8iH

wh`m`lt4ns8q5g5 wk1i5 iE/sJ8N6g5.

dt1iEMs6ym/z xqiqb `Ws`W8 `b4f8Ni w9`LC3i bwvi

M`X0 by1i4 vb4ymo6g5 bwm8NwozMsDyq5 !(()_i,

x7ml `b4f8kz xqiq8k5 `NmQ/`s?Ms6g5 wcl1k5

bmw8i `J`v8 byq8i. bwm8NsZlx3t9lA,

wobsNh5txv8iE`x`o5 NlND8`it`x3ix3m5 bm8N.

bẁm4bs6 xèD/4n6, xqiq5 Ẁs̀W8 wcl1i

x0p̀Q8q̀gb̀sJ5 by3u5 by3j5. x0p̀Qq8iq5 W0JtQ9lA

hDJ1N6g5 W/̀sc5b3mb Nrgw8N6 GkNo1i5, yMu5, 

s-?̀l8̀i5 yfgc3i5H. xqiq5 Ẁs̀W8 w9̀LCw5 GWlx6gu4

krq8iH wh̀m̀lt4ns8q5g5 wk1i5 iE/sJ8N6g5.

xe`D/4n6 xqiq5 (µg/g)

< 0.2 0.2– 0.5 > 0.5

xqiq5 xèD/4n6 by3usb3i wclw5 krq8i srs6b6gxi vNbs. 
gaJ6yo6ymJ5 NlNw4fbE/sJ5 xe`D/4n6 xqiz x`b`ig5 grjxAti5 iE/J8N6iq8k5 G)>@ ea7uZZ`sJ5
seq8iz `A`M7H, `b8Nl xsXJ4g6 NlNw4fbE/s9li xqiq dt1i6nsiq8k5 grjxAtQ/sJ5 `b4f8kz
i`s=x4n4nk5 ie4nk5 G)>% ea7uZZ`sJ5 seq8iz `A`M7H. ga5gE1i6n6 NlNw4fbE/sK6 xqiq5 x?`bi5
m3`D4 grjxAtQ/sJ5. by3usbw5 wclw5 wc`lctu1i iE`h5 x7ml dt1i6nsK5 xqiq5 hDJ1N6g5,
wMQ/s9lt4 xe`D/4n6, iegD8Nq5g5 wclw5 `h3l v=yo5. sk3Xb x0p`Qqg5 x?`bi5 b`y5 x7ml `f8 x7ml
N9ox1i kNi mo[yZt4 bf4nsJ4f9o.



bms8N hvoJu4 kaX9oxZu4 ut=x5 bwm8Nw8NhQ/sJ6

ut=x3J4 bwm8NwoChQ/sJ6 fmq8i5, hDJ1N6gi5,

Wlx6gu4 sdmw5gi5 n=C/1i5, bm8Nbs6 bwm8Nwt5tJ6.

dt4g5 xqiq5 n=3l4 x7ml xe`D/4n6 Ni/sc5b6g5

taq8i x7ml b6gq8i ut=x3J4 dt1i6X`sym9lt[l

`s4gC6bsymJi5 ut=x3Jw5 G#!_%& ea7uZZ`sJ5 seq8iz

`NkA`M7H, x7ml sz`bk5 tnmw9lx6g6 xqiq5 `JM2

tuqb. dt1i3XsJ6 n=3l4 bw`m8Ns1uJ6 dt1iz

bf/s?4gi wm3usb3i kNK7u, x7ml W/s?9oxJ4nsJ5

s/c5 xtq8i5. Wc`bA5, u`t5 x5t4gmEsJ5 n=3lw5

b6gq8`ig5. so3Nw6yZhx3`t5 whmJ5 bm8N w7m6`v

srsq8k5 u`t bwm8Nw5g5 x0p`Qq8iq5 n=3lw5 xqiq5,

`b4f8Ni w8Ngcsi6nJi ut3i d5t1i6nsK5 xqiq5.

xe`D/4n6 xqiq5 ut3i x5t4gf`lJ5 x7ml

bwm8Nw8NhQ/`sJ6 srs3X1mb xe`D/clx8q8i6nsJu kNi

x`M{v x7ml sMyx bEsq8i. ez`M6, x0pq8q7u/z,

dt1i6ns1m5 xqiz xe`D/4n6 GwMQ/s9li

xe`D/4nccbsJ6 gd8N6ga6ymJ6H x7ml mux6. x0p`Qq8iq5

bms8N hvoJu4 kaX9oxZu4 ut=x5

bwm8Nw8NhQ/sJ6 ut=x3J4 bwm8NwoChQ/sJ6

fmq8i5, hDJ1N6gi5, Wlx6gu4 sdmw5gi5 n=C/1i5,

bm8Nbs6 bwm8Nwt5tJ6. 
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iEc5b6bq8k5 bwm8Nw8NhQ/sJ6 ckw7m5 m3`D4

x0p`Q5tx`X`l4 u`t4 Wymi3mb x0p`Qqgi4 xe`D/4n6

xqiq8i4. `b4fxl u`t5 iE`hamb s=l3i4 G`b4fxl

x5t4gf`lJ5 xqiq5 n=C/w5H, ez`M6 s=l6gX[Li x7ml

iE?4q9liQ5 x0p`Qqg5 wcz`ig5 eu3lc8q5g5 `b4fxl

WymJ8N3mb dt1i6nsJi4 xqiq8i4 bm4fxl xw5`gbsJ5

ut3k5.

ut=x3J4 sl4n6`gu5 dt1i6nsJ5 xqiq5 yoix7

wfx9M4n/4 taq8i `b4f8Nz9o N9ox1igw8N6 c6ns6g6

w?-`=5 t1ux3=sbwoJ5 kNw5 s-?`l8`i5 nirlx6

er6bq5. s8Nbs6 bwm8Nwoz5tx6g6 Ni/sc5b6gi

wm3usb3i x7ml  W0JtQ/s8NhQ/sJ6 ut=x3J4 sl4n6`gu5

ieQ/q5 x0pQ8q7mQ5. wfx9M4n/4 nS0pps8i`xChQ/sJ6

ut=x3J1i4 bm4f8Nz wMq8i5 x4gwJ8N6iq8k5

xe`D/4n6.

3.3.4 srs6b6gu WD6g5
bw`m4bs6 kNu t1uxtg5 x7ml i3Jt5, WD6g5 srs6b6gxi

cNbs2 wMc6g5 x5t4gfl1i4 xqiq5 `Ws`W8 x7ml

sdmw5g5 n=C/w5. bwm8NsZlx3t9lA, wMq5 WD6g5

ciQ`/`i5g5 kNo1i hDJ1N6gE/sJi G`h3l wMq5 `Alj5

s/C1ix3`t5H wMcD8N3mb dt4gi4 xqiq8i4 kN`o5

hDJ1N6gdtq8i5.

wMq5 WD6g5 xg6bsc5b6g5 W`sygc3u1k5 ieQ9lQ9l

`b4f8Nz /lNw ti. `b4fx ti wh`m`ltc6g5 bm4f8iz

xqiq8i4 gd8N6g`o4 wMq8i bm4fx WD6g5. rAbq3Nw5,

rAbq3Ns/w5, x3W`s/w5 x`sX6g5, `toxE/s?4g5 x7ml

s/s/w5 X`szw5 bs?i ciQ`/`ig5 `Alk5 s/C4ix3t5

x7ml /lNw kNz bm3u4 WymJ5 dt4gi4 xqiq8i4

gd8N6gc6gi4. wMq5 xqiq5 dt1i6nsJ5

grjxAtQtbsJi5 iE/s/ExcDbsJk5 bwm8NstQJ6 ).!

ea7uZZ`sJ5 seq8iz `NkA`M7. Xs1zw5 wic6g5 bwvi

c6ns6`g6 w?-`=5 I
t1ux3=s5bwoJ5

sl[h4`g6

nirlx2 er6bw5

xe`D/4n6 xqiq5 (µg/g)

0.40 – 0.50 0.51– 0.70 0.71– 0.90

n=3lw5 xqiq5 (µg/g)

17.2 –25.0 25.1–32.0 32.1– 40.8

xmso[Jx6 ut6e`zo4 ut6

xqiq5 xèD/4n6 x7ml n=3l4 taq8i x7ml b6gq8i ùt5. b4f8Nz9o ùt5, ez̀M5 dt1i6nsJ5
xqiq5
n=C/w5 taq8i x7ml b6gq8i. dt1i6nsJ6 xe`D/4n6 xqiz W0JtQ9lA ez`M5 srsDt/`Czb
xe`D/4nc6gi; x0pQ8q7u1mQ5 iEc5b6bqb `b4fx u`t5. n=3l4 whmQ/`sJ6 W/`sc5bChQ/s9li kNo`i,
kNgw8Nu5.
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t5`b, `b4fxl szyQ/z`i5g5 s/C1ix3=sJ5, x5t1i6nsJ5

xqiq5 gd8N6gD6ymJ5.

wMz @.!.# scsyc6g6 wMq8i4 kNo1i hDJ1N6gi

W0JbsJ5, wMQ/s9lt4 bm4fx /lNw`u5g5,

NlNw/5txv8i6Lt4.

3.4 cspm/̀si4nqb w3X6ymiq5
x7ml yKi4nu WNhxZ4n6

W0JtQ9lA WoE/siz II `b4fNi srs6b6gu
hDJ1N6goEi3j5 WoEx5, W?9oxt5tx6ym/z sk6g5

yK9o3Xs/`s`cExc6g5 cspnwi3u NlNw6bsymJ5

bw8NsMs3t9lA yK9o6 h3`Ciz. s8N `n2b

Nw[otEym9li ttC6ymJ6 `b4f8Nz gry/sJi5

cspn6b`sJi5. bwm8NsZlx3t9lA, wMq5

yK9o3Xs/`scEx`o5 W/4ns1mb, x7ml xyq8i W/4nDc5b6g5

gx=6N6`g?4g5 WoE/s/Exc6Lt4.

sk6g5 hDJ1N6g5 kc6tbsymo6g5 s-?`l8`i5 moZ3tA5

nN/s/excD8`i6tymJ5 vNbu x7ml yM3Jx3u  GbfA4 `n2b

^H. uxiE/sv8iExc6g5 bm4fx hDJ1N6g5 kc6tbsymJ5

xqDt5tA5 csp8ix3mb ck6 `b4fx kc6tbsymiq8k5

wv`Jt1m`zb. kbs8q5g5 hDJ1N6g5 xyslt4, k`b5

hDJ1N6g5 Ni/sc5bo6g5 srs6b6g wclq8i x7ml

i3Jtq8i. wMq8i cspm/s8q5g5 ck6 gd8N6tQ1m`zb

bm4fx k`b5 hDJ1N6g5, xqiq5   s-?`l8`i5 ck6 i3Jti4

x4gwJ8n3m`zb. uxiE/sd/sK5 bm4fx k`b5 hDJ1N6g5

x0p`Qqg5 i3J`t`iN/6g5 wMQ/slt4 bEs3usbs8q5g5

wclw5 x7ml wm3usbw5 i3J`t5, x7mlbs6

bEs3usbs8q5g5 x?t5ti bm4r3lA.

xqiq5 n=C/w5 vJyJu4bs6 uxiE/s/Ex`o5. xe`D/4n6

xqiq5 sk6y?9ox`dp1mb wMq8i wcl1i x7ml

i3Jti, ryxio kaX9ox9lt4 xyq8i, x7ml bm3u

xyD6b3=Qc5b6bz W/3iq7m5 csp0JtQ/Ex4nz

Gx0pXlQ1mA xyD6b3=Qc5b6bqb xe`D/4n6 yM`ut9lA.

xJ8N6g6 ho scEx4n6 ck6 wk1i nNsZw5 xe`D/4n6

bwm8Nwt5t1m`zb xq[o`?9o6ym9lt4 wMq8i wcl1i

x7ml i3Jti.

wMq8i, xJ3Nq5g6 NlNwEx4nq5 yK9o3X`s/s`cEx`o5

wkw5 W9lQ5 wclw5 x7ml i3J`t5. hDJ1N6g5

bEs3usbs8q5g5 wclw5 yK9o3Xs/`s`cExc3S5.  s8N

`s4gtQlA, skq5gf`l1mb cspm/siq5 bm4fx

gd8N6gD6ymJ5 x7ml wfx9M4n/w5 xqiq5 wcl1i, s-

?`l8`i5 x0p`Qq`gbs9lt4 bm4f8Ni xqiq8i kNu5 kNk5.

xyq5 n=C/w5, `box7 `b8Nl gd8N6gc6gmExl4 x7ml

tuq8i kxX9ox/9Li wcl1i. bwm8NsZlx3t9lA,

cspm0Jt4n6bc5tx8q5g6 bm4f8iz n=C/1i4 by3usb3i

wcl1i `wcl4`W5 bwvi cshw5g byzi x7ml xyq8i

ciQ/q8i5 by3i.

W9lQ5 `b4fx `Ws`W8 bEs3usbs8q5gi wcl1i, bwml

cspn6bsifw5 sk6g5 euDx6bs5txEx`o5 x7ml

gryN6ytbslt4 bm4fxl WcystlQ5 b`y5 ck6

wtic3m`zb, srszl cspn6bsJ5 kxbsMs6ymiq5, x7ml

mo4n3t5tJ8N3m5 xs4X9oxJu5 bm4f8Nz yfgc3i5. bwml

`b4fx `Ws`W8 wMq5 G`h3l bm4fx dWD/s5 r[`M6g6, tt`t

x7ml dWDw/sbs1uJ6 `b4y`=8H kaX9o`xdpJ5 bmw8i

t4`bo4 x7ml w9`LC6 bwvi `Ao5 yMw- by6, bm4fx

gry/sJ5 cspn6bsJi5 Ns5t`h/6bsJ6 ho x7ml

WoExav8iExc6g6 NlND8`i6ix3mb bm8N

xy5p6b3=Q/z. bw`m4bs6 WoExav8iExc6g6

NlND8`itx3ix3mb bm8N `b4y-`=5 dwDw/sbscbsJ6

xqiq5 vb6ym9ME4vlx3m`zb w9`LC3i bwvi M`X0 by6.

wMq5 kNu xe4ymizA5 xe`D/4n6 bEs3usbs8q5gi

wcl1i ho Nlosct5tJ5 so3Nw6yZhx3ti4 x7ml

uxiE/siq5 n=C/w5 vJy/Exo4. xWdbsJ6 bm4f8kz

xqi6nsiq8k5 xe`D/4n6 wcl1i kNzi mv8p `f1

`b4f8Nz9o wcl1i5 Nigw8N6 srs6b6gu. dt4yymJ6

by3u5 by3j5 x0p`Qqgi4 xe`D/4n3i4 wcl1i vJyJu4

`NlNw/5tx6yJ8N8q5g5. W0JtQ/z x0p`Qqiq8k5 x5to`E5

d5to`E5 xe`D/4n6 Ni/sc5b6g6 wcl1i srsb6gl4`bu

vJyJu4 cspm/soD8N5tx8q7m5. s8N `s`gtQlA,

so3Nw6yZhx3`t5 NlNw6yJ8Nq7mb ckw7m5 xe`D/4n6

xqiq5 dt4y?9o`xgw8N3m`zb bm4f8Ni t4`b`o5 taq8i

wkw5 bẀE5 vNbuFwso4 lxo1
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bs?i Kx5 `A5 Bs2 x7ml bwvz5bs6 M`X0u5 by6,

ryxio bwm8NstQJ6 xy5p6gc8q7m5 xe`D/4n6 xqiq8i

wcl1i `b4f8Nz xyq8i5 by3i4 kN5yx3u x7ml kNK7u.

wm3usbw5 i3J`t5, wMQ/s9lt4 N5`t x7ml Nkw5 vJyJu4

yK9o3X`s/stbs/Ex`o5 yKi4nu WNhx6b`sJ`m6gi.

x4hmExl4 x0p`Qq`gbslx3iq8k5 xe`D/4n6 xqiq8i5

taq8i N`t5 bwmlbs6 N`t5 ho NlNw6bsym8q5g5.

wcNw/6bs/Exo4 x`D/4noEi6 `b4f8Ni t[Z`s1m`zb

kis1m`zb x7ml srsq5 N`t5. bwml xJ3ND`iC/6g4nsJ6

scD8N6yt5tlt4 ck6 bm8N xe`D/4n6 xqiq5

WD3X9ox1m`zb kaX9ox1m`zb`l8`i5 N5`t taq8i.

dt1iz xqiq5 `Ws`W8 Nk3i, x7ml tuzb wlxk5

x4gwJ8N6g5, wh`mlbslx6g5 0so3Nw6yZhx3ti5.

wcNw/6bs/Exo4 bmgjz x4g6bsiq8k5 dt4gu5

xqiq8i4 `b4fx Nkw5 _ Wlx6gu4 bms8N gd`/q5tA5,

x7ml cimN6gi4 xysCwt5tJ8Nq7mb x7ml xu3l1N6gi4.

x5t4`gZlx3t9lA xqiz `WyW8 G&% ea7uZZ`sJ5 seq8iz

`NkA`M7H whmQ/sJ5 ta3lo3t5tc5bEx4nq8i4 `b4f8iz

W5ys`M6 bs?i n[ro4 G`WyW8 bsKz6bsymJ5 `b4f8Nz

kNo1i`z6gi5H. cspn6bs/Exo4 cspix3mb xqiq8i4

`WyW taq8i W5ys`M6 bmw8i vNbs2 srs6b6gzi,

x7ml bm4fx xqiq5 slExN6yym1m`zb tuq8k5 bm4fx

t1ux5.

tuzi WDc6b6Li x4gwiz hDJ1N6g6 bm4f8Ni wcl1i

x7ml i3Jti vNbs srs6b6gxi NlNw/6bs5txMs6g6

yK9o3u4 h3`Cizi `b4fx srs6b6gu hDJ1N6goEi3j5

WoEx5 `b8Nl W7mEsJu4 cspm/s9l`xClx6Li

w3X6ym0JtQ1mA. s8N w3X6ymiz bwm8Nw8qN/7m5 x7ml

scsys/Exo4. yKi4nu wobsNhx6g4nw5 WymJ8N3Xb

NlNw/wlt4 WQx4=Q/q5 gtyQ`x3=Q/q5 x4gwi3j5 G`h3l

xqiq5 cspm/sJ5 x4gwJ8N3S5, x7ml xqiq5

cspm/s8q5g5 x4gwJ8N6g5H bm4f8kz srs6b6gu

``smJgw8Nk5. tuxi wlx8k5 x4g6yymJ5 bm4fx k`b5

hDJ1N6g5 x7ml vJ`q8N6g5, gd8N6ga6ymJ5 `WyW8

bm4fxbs6 wobsNh5t`xE`x`o5.

bwml bm4fx xgo3tbsd/sJ5 wcNw/6bsv8iExc3iq8k5

WymJ5 N9ox1i wcl1u4 x7ml i3Jtu4. WoE/siz II
`b4fx srs6b6gu hDJ1N6goEi3j5 WoEx5

NlNw6yMs3uJ5bs6 w3Xziq8i4 cspm/sN/6`gZlx8k5

bmgjz `kc5b3izk5 x7ml x4gc5b6bq8k5 hDJ1N6g5

x?t5ti `smJi yMu4 hNgw8Nu4 x7ml ieQ/sc5b6gi4.

Wlx6gu4 s8N, wobsNh5txExo4 k`b5 hDJ1N6g5

Wi6nslt4 `smJl4`bi4 W/sJ8q9lt4 `NmAto6g5

s9lq8k5. ckwosc5b3iq5 `b4fx k`b5 hDJ1N6g5

ieQ/sc5b6gi x7ml w7m`c tus2 wlxi WDC/6`g1m`zb

gry/s5txExo4. hvoiz x7ml xJq8iq5 `b4fx k`b5

hDJ1N6g5 tuu WD3X9oxJ8N6g5, tu7u kx2X9oxJ8N6g5

x7ml rhaD8N6g5 bmsz r`ho3lt4 G`b4fxl

gd8Ngc3i6nsJ4nsJ5 s-?lrx6 gd8N6gv8q8i6nsJ5H

bm4fxo grysm/s5t`x8q5gmE`xl1mb. WgAtz x7ml

`ktJ8N3iz hDJ1N6gk5 b`mi x?t5ti hNi x7ml

i3Jti `b4fxl ie4n6y`s6tslx8q5gi bm8Nbs6

gry/s5txExo4 bmw8i wm3usb3i x7ml bEs3usb8qgi

x?t5ti4.

W7mEsK6 x4h`Dbsv8iD8NDi csp8Nhx3lt4 hNsiq5

n=C/w5 `s4gC6bsJ5 G`h3l bm4fx xe`D/4n6 x0pQq7m`zA

xe`D/4nccb`sJ5 gd8Ngc3i6nsJ5H. s8N wv`Jti`x6g6

so3Nw6yZhx3ti4 scD8N6ix3mb c`ktQJu4 xqiq5

x`w5`gtQ/q5, x7ml xdtq5 x7ml Nr`z3iq n=C/w5.

yMs i[Mh1iz xy5p3X9oxizk5 bwm8Nwo3m9l x7ml

Wlx6gu4 NlN`D8`i6g6 srs6b6gu. yMs i[Mh1iz

xy5p3X9oxiz yK9o3X`s/`scExo4 yKi4nu WNhx6bsli

bm4f8kz hDJ1N6gk5 hNw5 x?t5ti x7ml mo[n6tbq5

yMs i[Mh1iz xy5p3X9oxizk5 xqiq5 `Ws`W8 x7ml

n=C/w5 srs6b6g6 wclq8i x7ml i3Jtq8i bm4fx

grysm/`slx8q7mb. wMq5 wobs8Nh[ymJ5 NiyymK5

bm8N xy5pstJ6 yMu4 G`h3l s`di6nso6g6H `xeAtJ8N3mb

dt1i6nso3lt4 xqiq5 wMq8i hDJ1N6gi i3Jti.

cEbs/3k5 cspmt5t0Jt4ni4 netbs/Ex`o5, x7ml

so3Nw6yZhx3`t5 wo5tNhx5tx3lt4 Nox1i5 Wym1m`z5

yM G`h3l bm4fx s`diz, md4, xS5, yf, dxaw8Ns/6g5J

x4gwJ5 hDJ1N6gi4 wcl1i4 x7ml i3Jti4. 

kN5yx6 Z?m4fq5FkN5yx6 vt6hw-=z5
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cspn6bsymJi `b4ftA5 bmw8i5 yK9o3u5 x7ml ra9o3u5

h3`Ciq5 `b4fx srs6b6gu hDJ1N6goEi3j5 WoEx5

mo[ymK5 x4hmExl4 nq`Jiq8k5 x7ml hoJE5tx6LQ5

so3Nw6yZh`x3`t5 WixZEym/q8i4 x7ml

wo5txChQtQym/q8i4. bm3uXl4 cspnwi6

xgD8Nc5b6ymJ6 wcl1k5 x7ml i3Jtk5

cspnDbsMs6ymJ5 bm4fxl g6f6bsif5 kxbsif5

WoE0JbsMs6ymJi5. bm4fx g6f6ymJ5 x`gto7mE`xlw5,

bmw8k5, bmw8k5 skD8`i3t5tymi6 k`bi i3Jti4

W/s/Exc6gi4, x7ml bms8N cspnDt4nv8i3i4. `b4fxl

vJyJu4 wvJ6ybsq8NE`xo5.

x0p`Q8qg5 hdw6yZh`x3`=5 xg6bsc5b6g5 wo5tNhx6Lt4

cspnZ4nsJi4. yKi4nu uxiEi3j5 WoEt5t0JbsJ5

bm4f8kz hDJ1N6gk5 vJyQxo4 xJD8`i3t5tymix3m5

hdw6yZh`x3`=5 cspnw-`=5 wMsc5b3lt4 scst/s5yx3i3u

WoEt5t0JbsJk5 bm4f8kz cspnZ4nk5 `xe4ymiz x7ml

cspnZ4ni4 k`x5ti6 bm8Nbs6 netbs/Exo4.

Wctq8i NlNw6bsJ5 yK9o3Xs/s`cE`xc3iq8k5 `b8N

NlNq5tx3lt4 `b4fx cspn3`t5 wo5tx6yJ8N6lt4

cspn6bsifi4 `b4fxl netbsMs6ymJi5. cspn6bsifi5

wobsymJ5 xJD8`i3t5tJ8N3mb grb5tx3lt4 hDJ1N6g5

xqiq5 x7ml ck6 grc3m`zb wcl1k5 x7ml i3Jtk5.

cspnw5tx3lt4 `Ws`W8 cspnDt=iq8i4 x`gtcD8N3lt4

bm38i4 wv`JtJi4 x7ml xgw8NsJi4 tus2 wlx`igi4

cspnDt=i3i4 Gh3l bm4fx briq5, x3N=xa1m`zb,

srsq5H x7ml k`b5 uxiEi3j5 WoEt5t0JbsJ5

wMco3tbslt4 bm4f8iz tuq8i4 `s4gCwi3i4.

NlNq5tx3t9lQ5 bm4fx gry/`sJ5 cspn6bsJi5 bmw8k5

wk1k5 x7ml W/4nEo6bst9lQ5 b7m6ymic8q5gx6gk5

so3Nw6yZhx3iu euDx6bslt4, WoEctq8k5 _

euDx6bsJ8N6gi4 sco`mZslt4 `b4f8Nz Z?m4fi

`rNs/4nc3tbslt4 WNhx3iz bm8N tosEt5t0Jbsli

x7ml W7mEsJu4 wmwozstc3lt4 vJy0Jt4nq8k5 x7ml

yKi4nu `rNs/4nq8k5.

bwml srs6b6gu hDJ1NgoEi3j5 WoEx5

WNhx6bgx`E8N3X4bz hDJ1N6g5 `b4fx wqC?4g5

szy4gu`z6g5 i[Qxi5 srs6b6g6, sk6g5 srs6b6gus5

wh`mltcw8N3S5 bm4f8iz kNq8i`z6gi4 hDJ1N6ga6gi4.

Wlx6gu4, gM4b3`=5 x7ml sNb6g4ni5 wiQ/s?4g5 bm4fx

W7mEsK5 hDJ1N6gos3mb kNo1i`z6`g9lt4. skq5gflw5

wobsNhx6ymJ5 bmgjz hDJ1N6g5 xqiq5 wcl1i

x7ml i3Jti ciQ`/`ig5 kN`o5 hDJ1N6gqb wiq8i,

`h3l bwvi nEo4 `MXgxu. bwmz9o bm4fx

woBsNhx6ymJ5 bft5tymK5 dt4yymiq8i4 hDJ1N6g5

xqiq5 hNw5 x?tq8i x7ml i3Jti. nEo4 `MXgxu,

tuqb wlx`i5g8k5 x4gwymJ5 Ni/symK5 bEs3usb3i

t1uxi ciQ`/i wiQ/qb `WyQk5 xg6bs=sMs6ymJ5.

xgo3tbsd/sK5 bm8N ckwq5txDtQJ8N6bz wcl1k5

x7ml i3Jtk5 ciQ`/i xyq8i bwm8Nwt5t=sJi5

kNo1i hDJ1N6gi5 wobs5txExo4.

wkw5 bW`E5 vNbuFwso4 lxo1
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swA 4

x
4.1 WQx3iz

xqJ6 x7ml W7mEsJ6 wMzi srs6b6gu

hDJ1N6goEi3j5 WoEx5 wo5tx6yNhx6g5 x7ml

gn3t5tJm9lt4 wv`Jtq8i4 ie9M`b5 x7ml x5b6NC/6gi4

`b4f8Nz hDJ1N6gi Wt5b`sJk5, bwml `b4fx kN`o5

xJD`i6ymix3mb gnsmic5tx3lt4 whmosEc5b3ix3mb

W9lQ5 iek5 x`gbs/Ex`o5.

yK9o3u h3`Citbz `b4f8Nz srs6b6gu hDJ1N6goEi3j5

WoEx5 bft5tymJ5 bm8N hDJ1N6g5 Wbc3mb srsb6g

hNq8i x?t5ti, x7ml wlx8i wclw5 x7ml i3J`t5.

xqiq5 bm3uXl4 hDJ1N6g5 x5tlxMs3mb

wh`m`lt4nosEx4nq8k5 bmw8k5 wkw5

ckwbwomt5tiq8k5 s-?`l8`i5 bm4f8kz i3Jtk5 tu1k5.

bwm8NsZlx3t9lA, N9ox4 hDJ1N6g5 i/sc5b6ym1mb

dt1i6ns9lt4 xqiq5 N9ox1i wic6Lt4 x7ml

i3Jtc3=sJi/ bm8N bwm8Nwizk5, wh`ml4gcMs6g6

bm8N ck6 grc3m`z5 bmgjz cimAbsN/3m`z5 wkq8k5

ie4n6ys3X4gk5 `b4f8Nz x7ml iQ/q8i5.

NlNq5txMs3S6 b̀4f8Nz yK9o3u5 h̀Cizb srs6b6gu

hDJ1N6goEi3j5 WoEx5 bm4fx Ǹi5g5 W9lA ẁk2

ckwq5yxChxDtzk5 x7ml hDJ1N6g5 cspn6bsv8iEx̀o5.

s4fx x̀bi ttC6ymJ5 wiq5 rhD6ymJ5 gz=Q/s9lt4

b̀4f8kz srs6b6gu hDJ1N6goEi3j5 WoEx5 ẁk2

ckwq5yxChxDtzk5 cspn6bsiz wlx8i WoE/siz II:

• ieq5 srs6b6g3us5 vNbu, x7ml tuj5 k4rns5tq5

ie5 x`gtc3iq8k5 bm4fx ieQc6bq5

• xqiq5 hDJ1N6g5 Ni/symJ5 bm4f8Ni ieq8i

• xqiq5 N9ox4 hDJ1N6g6 wk1i Wlx6gu4 x`NNi4

G`h3l bm4fx k/q8i, xsq8i, s-?`l8`i5

u[Oxq8i

• x8ixN6g5 x4gwiq5 wMq5

hDJ1N6g5, Wlx6gu4

WxC4nc6gk5 x7ml hDy3k5

• x4gwiz hDJ1N6g6 x7ml x`gtJ5 W`sJ5 wMq5 tuj5

k4r4n`st5, nsi6yst5 x7ml s6hu4 xs4tEDtq8i4

ckwq5yxC`htq8k5 bm4f8kz cspn3=sJi i3J`t5

`h3l x=zw5 x7ml `f`f`y5.

ra9o3X`s9lt4 cspnDbs9lt4, i3J`t5 xg6bsymK5 bwml

`N7mq7mb bm4fx cspnDbsJ5 iEt5t0Jbsix3lt4 wk1k5.

i3J`t5 x0pQql`x3mQ5 `b4f8Nz wk1i5 `b4f8kz

so3Nw6yZhx3t5 ckw/5txoEx4n6 `b4fx wkw5

xg6yix3m`zb x0pq8i4 x4gwJ `b4f8kz i3Jtk5.

bwm8NsZlx3t9lA, gry/sJ5 cspn6bsJi5 giyymJ8N3mb

cspn3ti4 x`gtc6gi4 gry0JtQJ8N6gk5 bm4f8kz

x4gwJ8N3iq8k5.

cspn3i6 yK9o3Xs/s`cd/sJi4 vJy5tbsMs6g6 `b4f8NZ

Z?m4fq8i5 kN5yx6, `x8ixc6bwot5tp4f5 vNbu,

`x8ix=z fXw4 wo8ix3=[Jx6 fXw4 ytu, x7ml 

s8N gn3t5tJ6
gry/s5t̀x6ymw8N6g6:

ie9M`b5 ie5tx?sJ5, tuj5

kr4nst5txa9lt4 x7ml giyJ8N3mb xuhi4

wv`JtQJi4 xgw8Ns8q5gi4 bm4f8Nz xyq8i5

iei5 s-?`l8`i5 ieoE0Jy3i5. hDJ1N6g5

w`M8i4f5 Wbcc5b3mb wcl1i x7ml i3Jti

xq`Jiq5 w`hl1N6Lt4 wkw5

ckwq5yxChxDtq/q8k5. cim8N3iq8k5

bm4f8N`z6g5 hDJ1N6gi5, bwm8NsZlx3t9lA,

`m8NsJ6 dt1i6nsJ5 wv`JtJi5 bmgjz

vJ`yND8N6g6 xaNh4bslt4, ieo`xalt4 x7ml

iE/slt4 ie9M`b5.

w=xq3u1i5 x`mm4t5`tN3lt4, x7ml `hcw7m

wobE/s5tx3t9lA x`gtc5tx3izi4, bwml

wv`JtQJ5 bmw8k5 x`N8Nzk5 WxCzk9l

sdmw8i6nsJ5 bmgjz `m8NsJ6 cspm/sJk5

x5b6NDtN/6gk5. 

hDJ1N6g5 x7ml
wk1k5 cim8NqgoEi6



kN6v6`v6ymJ5 ieq8k5 x?tq8k9l cspnw-=4 bwvi

uQs wo8ix3=4Jxzi mgExu. bm4fx wobsNh4g5

giyymK5 wv`JtJ7mExl1i4 cspm/s0JbsJ8N6gk5 wk4

xw5g6l4bs8i3X5 hDJ1N6gi5, ieq5, x7ml xqiq5

hDJ1N6g5 `h3l `WyW8, xe`D/4n6, dWDw/wpscbsJ6 `b4y`=8

x7ml dWDw/s5 r[`M6g6, WxC4ni x7ml u[Ox6 xszi.

4.2 hDJ1N6g5 cimAbsixChQ/s9lt4
xq̀MaJu4 wh̀mlbs?4V ck6orx6
xyq5 ckwq5yxChx3i3j5 W0Jbs?4g5
srs6b6guV

bwml xqJ5 rNgw8Nj5 x7ml kNo1k5

ckwq5yxChx3i3j5 W0Jtc6g5 srs6b6gu `h3l

y[Zox6g3i6, wuxlw5 x7ml xz`/3lZhc5b3i6,

wu1`iChxc5b3i6 x7ml xyq5 w`ky3u x7ml `eNs/tA5

W?9oxt5ti3u wlxqJ`t5. hDJ1N6g5 bm4fxbs6

ckwq5yxChx3i3j5 W0Jbs1uJ5.

bmw8k5, bm4`rzJu4 ckwq5yxChx3iq5 srsb6gus5

W`sy`?9o6ymJ6 bwmz8i srs5 @%_AMs6g5. wkw5

xfisi6nu4 w`kc5bo6g5 bwhmzigc3i5, x7ml

skq8i6nw5 hDy`M5 w`kJ`ic5b6Lt4 s-?`l8`i5 w`kgx`Czu4.

x8ixc3bwot5ti3j5 cspnwi6
cspmlx8q7m5

W/3iq5g6 sc5txEx4n6 W/`EDtu4 bm4f8kz

x4gwiq8k5 hDJ1N6g5 bmgjz

ckwq5txChx3iq8k5 srsb6gus5. x0pXlq5tA5

scD8N6gA5 bm4fx wMq5 `x8ixE/sJ5

bwm8Nwo3X4g5 hDJ1N6gi5. `x8ixys3`t5

cspmJ3Jxq5 x7ml cspn3`t5 wMq8i4

NiyymK5 vtzJ8N3iq8i4 `b4fx `x8ixE/sJ5

x7ml hDJ1N6g5 xqiq5. cspn6bsyJ5 `m8N

x7ml, bwml wMq5 gry/sJ5 cspn6bsJi5

xgw8Nso3ix6g5 srs5 xu`h8q5g5,

cspn6yviE`xo5 ho.

bwml xqJ5 rNgw8Nj5 x7ml kNo1k5

ckwq5yxChx3i3j5 W0Jtc6g5 srs6b6gu h̀3l

y[Zox6g3i6, wuxlw5 x7ml xz̀/3lZhc5b3i6,

wu1̀iChxc5b3i6 x7ml xyq5 ẁky3u x7ml èNs/tA5

W?9oxt5ti3u wlxqJ̀t5. hDJ1N6g5 bm4fxbs6

ckwq5yxChx3i3j5 W0Jbs1uJ5.

72

wkw5 bW`E5 vNbuFwso4 lxo1



73

150

100

50

200
s9l5

0

166

68

16
10

26

Aw5y8
g
4g

v=
y
o
4

vi

g
4g
?
w
5

u
t
q
5

130

52

36

16

42

ng

100

50

g
4g

g
4g
?
w
5

w
9`L

C6

v=
y
o
4

r{
f

0

150
s9l5

203

62

10 1010

g4g

150

100

50

g
4g

v=
y
o
4

w
`L
C6

g
4g
?
w
5

W
fl

 
w
c
l
4

0

200
s9l5

140

47

21
16

42

t5 `h

100

50

g
4g
?
w
5

v=
y
o
4

g
4g

x
e
[Q
3J
x
6

y
-K
f`
b
4 
X
w
4

0

150
s9l5

99

21
10

5
10

r?9o6

50
g
4g

w
c
l
4`W
5D

X
s
z
w
5

c
f6
b
6 
m
4`b
z

w
9`L

C6

0

100
s9l5

114

99

21
10

94

xvw5h

100

50

g
4g
?
w
5

g
4g

v=
y
o
4

w
9`L

C6

x
e
Q
x
3J
4

0

150
s9l5

83

36

21
5

31

J`v8 weo5

50

g
4g
?
w
5

g
4g

x
s
X
6g
5 
w
c
l
5

h
l
4X
s
/
6

w
9`L

C6

0

100
s9l5

100
s9l5

50

0

94

26

10 510

w`k=xlw

g
4g

w
c
l
4`W
5D

i
3o
6

v=
y
o
4

s
u
1m
4

68

52

10
5

47

er6`bl4

50

g
4g

N
5t
6

w
c
l
4`W
5D

g
`Z
o
5 
m
4`b
z

c
f6
g
5 
m
4`b
z

0

100
s9l5

68

26
16

10
16

MXgx

50

g
4g

w
9`L

C6

x
e
Q
s
/
6

x
3W
4

x
t
4 
`n

0

100
s9l5

62

47

16
10

16

et3us5

50

g
4g

w
c
l
4`W
5

s
u
1m
4

w
9`L

C6

x
m
s
o
4

0

100
s9l5

b9omsJ5 iEZJ4b̀MaJ5 Gs9l5/x3̀CAb̀m6H
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bwml bf4nsJu4 x0p`Q8q`gbsJ5, bwm8NsZlx3t9lA,

ckwq5yxChx3iq5 wkw5 `bf8Ni x0p`Qqgi kNo1i

vNbs srs6b6gzi. bm4fx `rNs/os5tx8q8i6nsJ5,

wo8ix`Ci4yym8q5g9l x7ml wcNw`/c5tx8q5g5

wcNw/c8q5g9l bm8N ckw5bwomi3j5 W/3iq8i6nsJ6

`b4f8Nz wcNw`/c5tx6gi5, wo8ix6ymJi5 x7ml

rNs/c6gi5. x4hD3N3i3Xsix6g6 srsaix6g5 xu`h8q5g5

W`sy`?9o3tNhx3lA w`kycDyq5 `b4fx Wc8qlx6g5 kN`o5,

cbat`Q5 x7ml rNgw8N6.

b4fx WmEsix3Slx6g6 ckwq5yxChx3i3j5 W0JbsJ5

mfxaK5 gdJ5 `x8i6Lt4 G`h3l bms8N WDlxe9lt4

ckgw8N5tx6H, tuu ka5gw5g6 cimN6 `v8h x7ml

w7u`ic5b6i6. rlx6gflw5 w`kC`b5 ci7m4nCw8i6nsix6g5

s-?`l8`i5 w`kJ8`ic5b3lt4 bm4f8Nz9o `Nm4gi5 dwiJi9l

w`kC`bi5. kN5yx3u x7ml kNK5, ckwq5yxChx3i3u

wh`mlbsJ6 xq`M6 kc6tb4nsJ5 `x8iDbs?4g5, x7ml

wuxllxc5b3i6 x7ml t`Xfw5, x7ml nS7u/5tx6ym8q5g5

koxc5b3i6 xwX`Ec5b3i6, kN5yx3u `v8hj5 gdc5b3S5

S?1uA5 ka5gw5g6`b6Lt4 x7ml wC=1u1i ka5gw5g6`b6g5.

bm3u4 `b4fx wM/symJ5 Wg4ymJ5 y[Zox6g3i3j5 x7ml

ie5tx?s8q5gi4 iEc5bj5.

iEcb1i6 s6hclx6gi5 hvo1i[l GNi/sc5b6g5 sk6gi

is=3=1iH cspm/sJ5 nettJ8N1i6ns1m5 tuj5

hvclx1i3j5 x7ml `smt[lo1NE9li.

4.3 wv̀Jtq5 ie9M̀b5 x7ml
ieQc5b6bq5 vNbs2 srs6b6gxi

ie9M`b5 wl`x`iS5 ckwq5txDtQ9lA sk6gi5

srsb6gusi5 kN6v6`v6ymJi5 Wlx6gu4. ieQ/si3XsJ6

sk6gi5 kN6v6`v6ymJi5 wMcw8N3S5 ie9M`bi4.

bwhmi h3`Ciz II `b4fx srs6b6gu hDJ1N6goEi3j5

WoEx5, gry/s0JbsNhx6g6 cspnDbsMs6g6 wkw5

iEc5bDyq8i4 `b4f8Nz kN6v6`v6ymJ5 ieq8k5

x?tq8k9l cspnw-=4. wo5tNh`xMs6g5 ieQc5b6bq8i4

`J`v8 weoq5, ti x7ml x9MwzJw5 bwhmi yK9o3u4

h3`Cizi `b4fx srs6b6gu hDJ1N6goEi3j5 WoEx5. `b4fx

wobsNh1z3if5 s?i si4`voxEym8q5g5 ryxi ck6

x0p`Qq5tQiq8i4 WJtcgw8N6Lt4.

vNbs srs6b6gxi, sk3i6nw5 @%) x0p̀Qqg5 s̀mJ5

wclw5 x7ml i3J̀t5, wMQ/s9lt4 WD6g5,

iE/sc5b3S5 b̀4f8Nz J̀̀v8 weoq5, ti, x9MwzJw5,

x7ml wkw5. s4fx xqiq5 x0p̀Qqg5 ie9M̀b5

mogw8N3uJ6 x0p̀Qq̀gb̀sizk5 yM x?tK5 hNgw8N5

srs6b6gu, x7ml ẀsygcsJ5 wlxE/3u1̀iLt4.

iEcb1i6 s6hclx6gi5 hvo1i[l GNi/sc5b6g5

sk6gi is=3=1iH cspm/sJ5 nettJ8N1i6ns1m5

tuj5 hvclx1i3j5 x7ml s̀mt[lo1NE9li.

wkoEpgc4f5
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wclw5 iE/s9l`xb3X4g
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vi, wcl4,  
w9`LC6 

Aw5y8

150

100

50

200
A`M7{ D
s9lj5

0
x3Nw5
20-40

x3Nw5
40+
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wclw5 iE/s9D
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wclw5 iE/s9l`xb3X4g
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wclw5 iE/s9l`xb3X4gD
xsX6g5 wcl5, D
w9`LC6, hl4Xs/6, D
v=yo4

J`v8 weo5
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150 D
A`M7{ D
s9lj5
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wclw5 iE/s9l`xb3X4g
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wclw5 iE/s9l`xb3X4g
w9`LC6, xsX6g5 wclw5,
`sZw5, wcl5
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s9lj5
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wclw5 iE/s9l`xb3X4g5
wcl5, w`LC5, v=yo4

et3us5
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200
A`M7{ D
s9lj5
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40+
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20-40
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40+

cktQ wclw5 cb̀m6 iE/s?1iq5 x1Nk5 xatk9l p̀Qqgi5 srso1k5
x1Nw5 xat9l srs`o6 $)_s`o5 wcl1i5 iEZJ`M5, ryxio Wkx6g7 x0p`Qqi6bc1m5.wvlw5 Wbc1mb
W7mEsJi5 tuj5 x8Nsm0Jti5, Wlx6gu5 su`Z_# s6hi5, `ckwqtt`h6 s7mtu.  
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iEc5b6bq8k5 cspnD`t5 cspm5txDbsJ5 bm4f8kz

ie9M`bk5 Gx7ml is=x4nk5 iek5H wkw5 iEc5b6bq5,

x7ml ie5tx?w5 ck6 W7mEsiq8i4. cspns`t5

giyym1uJ5bs6 cspm0JbsJ8N6gi4 bm4f8iz xqiq8i4

hDJ1N6g5 wkw5 iE?4bq5 bm4f8Nz iei5.

cspm0Jtbc6Li bmw8k5 ie5tx?1k5 x7ml hDJ1N6g5

xqiq8i4 cspm/s/exc3mb wkw5 iDxEymJ8N6b3u1i4

x7ml whmoxEJm/3u1i4 bmgjz ies xg6bsJyzk5.

vNbs srs6b6gxi, sk3i6nw5 @%) x0p`Qqg5 `smJ5

wclw5 x7ml i3J`t5, wMQ/s9lt4 WD6g5, iE/sc5b3S5

`b4f8Nz `J`v8 weoq5, ti, x9MwzJw5, x7ml wkw5 

GbfA4 swA AH. s4fx xqiq5 x0p`Qqg5 ie9M`b5
mogw8N3uJ6 x0p`Qq`gb`sizk5 yM x?tK5 hNgw8N5

srs6b6gu, x7ml `WsygcsJ5 wlxE/3u1`iLt4.

bwhmi cspn3t9lQ, wkw5 xgc5b3iCMs6g5 e9M`bi4

ie9bEc5b6bt4 ryxiobs6 ttCE9lA N9ox4 m7m`Ma1m`z5.

s8N `s4`gtQlA, er6`bl1us5, ietx?sQi3`XE/q5 sfxaK5:

g4g GWlx6gu4 iez, Xtz, xexDz x7ml xexD3usbq5H,

N5`t5 GWlx6gu4 iez, taz x7ml `smtzH, `m4`b6 `b4f8Nz

cf6bi5 x7ml `gZo1i5, wcl4, x7ml xw=6. ti x7ml

x9MwzJw5 sc6ymK5 bm4fx g4gw5, wclw5 x7ml `j{

wu1k5 tuj5 W`si3XsiC6LQ5, bwml bm3u4 ie9M`b5

cspm/s9lt4 tuj5 ie5tx?siq8k5.

bwhmi wkw5 ie9M`bq8N3i4 iE5b3t9lQ5 `bm8Nl

ysCs/6gclx8q7m5, bm4f8kz tuj5 wv`JtJgxi4 s6h6

Gryxio bm4r6Li s6hclxCiH, x7ml

k4r4nstc3i6ns9li E, xs4ystc6Li x7ml mux6.
bmw8k5 wkw5 ie9M`bq5 tuj5 wv`Jt5tx6i6nsJ5

bm4f8Nz9o is=x4nsc5b6gi5 iec3X4gi x7ml wk1i4

Wo7m4nwym5t`xD8N3mb.

bwhmi wkw5 ie9M̀bq8N3i4 iE5b3t9lQ5 b̀m8Nl

ysCs/6gclx8q7m5, bm4f8kz tuj5 wv̀JtJgxi4 s6h5

x7ml k4r4nstc3i6ns9li E, xs4ystc6Li x7ml

mux6. bmw8k5 wkw5 ie9M̀bq5 tuj5

wv̀Jt5tx6i6nsJ5 bm4f8Nz9o is=x4nsc5b6gi5

iec3X4gi x7ml wk1i4 Wo7m4nwym5t̀xD8N3mb.

srsct`Q8q5g5

5-19 20-40 41-60 61+ 15-19 20-40 41-60 61+

1 w1ay6 (225 A`M7{)
1/2 w1ay6 (112 A`M7{)
1/3 w1ay6 (75 A`M7{)

i`sc6bsc5b6g5 wk1 xbsy6 s9lu D
srs4f5 x7ml srx4`n4f5

x3Nw5 xat5

cktQ iegcE/sJ5 iE/s?1iq er6̀bl̀i5 x1Nk5 xatk9l x0p̀Qqgi5 srso1k5
w8Ngcw5 iEZJ`M1`AJ5 ie9M`b1i5 m4fgi5, xat5 ^)_sz`bi5 srs`o5 iE`h5 &))_A`C7{i9lx6 GWzhi5
say1i5H csb`m6.   
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bwm8NsZlx3t9lA, bm3u4 is=6bs?4g5

ie5tx?`s8q5g`w8Ns8q7mb. s8N `s4`gtQlA, bm4fx `y6N6g5

WD6g5 x7ml WD6g=i5 ie4nw5 ie5tx?s1mb

k4r4nstc5tx6Lt4, nsi6ystc6Lt4. bm4fx wv`JtJ5

iE/5ti4 x=4tE0Jt8k5 x7ml wNlx5 xsM5t`x3ix3mb.

wMq5 xyD6b3=Q?4bgcq5 bf/sJ8N6g5. s8N `s4`gtQlA,

ie9M`b5 iE/si6ns?4g5 wkr5gi kNo1i `b4f8Nz9o

wkQx4g3usb`sJi5. ie9M`b5 xg6bs0JyE/z dt1i3XsJ6

kNo1i, ko4bsJ6 `b4f8Nz ti x7ml x9MwzJ5, x7ml

`b4f8Nz `J`v8 weoq8i5. w8Ngcw5 iEc5b6i6nsJ5

ie9M`bi5 `b4f8Nz9o m4f4gi5, x7ml xat5

iEvs8i6ns9lt4 `b4f8Nz9o x3Ni5.

4.3.1 ie5tx?siq8k5 x`gtq5 ie9M`b5
bms8N cspnwi3uA5 `b4fx WctQ9lQ5 srs6b6gu

hDJ1N6goEi3j5 WoEx5, so3Nw6yZhx3`t5 NiyMs6g5

bm4fx ie9M`b5 xqJ7mE`xl1u4 ie5tx?siq8k5

x`gtc5tx6g5. sk6g5 ie9M`b5 wvJc5b6g5 wk1i5

munstQ9lQ5 `x8ixk5, `x8i6ymJk5, x7ml cimN3j5

x`gtc3i6ns9lt4 is=6bsc5b6gi5 iei5. ie9M`b5

n1q4t5tJ8N6g5 nsi3i4 x7ml rAti4, x7ml wv`Jtlt4

`smtj5, S?1k5 x7ml xs1j5. 

wkw5 x=4g6ymJq8i, ie9M`b5 NlNq5tx3S5

W7mEsiq8i4 ie5tx?Q/s9lt4 tuj5 wv`JtJ5. bm4fx

i`r5 wv`Jti3Xs1mb bm4f8kz k4r4nsbs9lt4, nsi3k5

wv`JtJ8N6Lt4 x7ml xyq5 tuj5 wv`JtJ5, wMq5bs6

is=6bs?4g5 i6r5 ie5tx?s1uJ5 tuj4 wv`JtJi4.

so3Nw6yZhx3̀t5 NiyMs6g5 bm4fx ie9M̀b5

xqJ7mÈxl1u4 ie5tx?siq8k5 x̀gtc5tx6g5. sk6g5

ie9M̀b5 wvJc5b6g5 wk1i5 munstQ9lQ5 x̀8ixk5,

x̀8i6ymJk5, x7ml cimN3j5 x̀gtc3i6ns9lt4

is=6bsc5b6gi5 iei5.

ìe5 Ni/sJ wkw5 x=4g6ymJq8i bm4fxl ie5tx?w5

tuj5

g4g tax x7ml iex, cf6b m4`b6, `gZ`o5 `m4bz, xw=s2,

tax, Nts tax x7ml b6gq5

wcl4 x7ml bEs3usbs8q5g5, g4`g2 iex, s6hk5 m4`b6,

xw=s2 s6hz, Nys2 cJz

g4`g2 iex, XMsZ6, `g`Zos m4`bz

XMsZ6

g4`g2 iex GwMQ/s9li i4fH, cf6b5 `gZ`o9l m4`bz,

cwD`o5 iez

g4`g2 iex GwMQ/s9li i4fH, cwD`o5 s[Jw9l ieq5,

xw`=5 ieq5 xe[q6Jx8l ieq5

ckw7m5 Ẁs?

cimttbwoJ8N6g6

`smtj5 WsJ6

wvJ`h6 `smtu4 S?1u9l Wst`t8N3Li 

nsic6N6g6 rAti[l

wvJ6y`h6 xu3l4gk5 muvst5t`h6

xs1j5 W`sJ6

tuj5 wv̀Jt5

wvJD8N6g6 A

suZ_# s6hk5

tuj5 wv̀Jt5 E

nsi5n6

mux6

xs4ys5

ie9M̀b5 b̀m6g5 tij5 wv̀JtJi4

ti vNbu ttC3=z5Fxgw8NsJc3=z5
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wkw5 x=4g6ymJq5

b9omw5 wkw5 kNq5

Wzh5 ie5t̀x?sQ/̀s̀MaJ5 b9omi5 wkw5 x=4g6ymJq8i5 Gsrx4n4f5 x7ml
srs7mE4f5H Ge3i6yo6ymiq5 NlNw6ymJ5 ieM`bi4H ie9M̀b5

W7mEsi3X̀s1mb ie5tx?sJi5. wMz ()_i5 ttC6ymJi5 iei5, x?zb
sz̀bi ie9M̀baJ5.

ẁk=xlw5 et3us5 r?9o6 er6̀bl4 M̀Xgx

!. g4g tax g4g tax svos2 ieaxq5 WD6g5 xw=s2 tax svos2 ieaxq5 WD6g5

@. .svos2 ieaxq5 WD6g5 svos2 ieaxq5 WD6g5 cf6g6 m4`bz N5t taq5 Xb xe8i6n6

#. w7j4ysZ2 tax vtzJ5 dx5 W3D6g=i5 g4g iex g`Zo5 m4`bz N5t taq5

!. Xb xe8i6n6 wcl4 xt4 `n iex xt4 `n iex Xb xe8i6n6

@. wcl4 g4g iex g4g iex xw=s csz wcl iez

#. cf6g6 m4`bz Xb xe8i6n6 cf6g6 m4`bz N5ts cJx WD6gk5 wMAbz

!. Xb xe8i6n6 g4g iex g4g iex g4g iex Xb xe8i6n6

@. Xty8 y2{ XMsZ6 Xty8 y2{ XMsZ6 Xty8 y2{

#. g4g iex Xb xe8i6n6 XMsZ6 g`Zo m4`bz g4g iex

!. cd6g6 NetZ6 XMsZ6 XMsZ6 XMsZ6 wM/Exo4 w7j5

@. @_Snt w7j4 W5/ W5/ @_Sno w7j4 @_Snt w7j4

#.  W5/ cd6g6 NetZ6 cd6g6 NetZ6 W5/ cd6g6 NetZ6 

!. g4g iex g4g iex g4g iex g4g iex g4g iex

@. ycotymJ6 `ffy iex ycotymJ6 `ffy iex ycotymJ6 `ffy iex N5t6 iez ycotymJ6 `ffy iex

#. g4g i4f i4f cf6g6 m4`bz g`Zo4 m4`bz xe[Q3Jx6

!. g4g iex g4g iex g4g iex N5t6 iez g4g iex

@. cd6g6 XMs`Z6 N5t6 iez s[J4 iez g4g iex xeQs/6 iex

#. ycotymJ6 `ffy iex i4f N5t6 iez xw=6 iez cd6g6 XMs`Z6

ie9M̀b5. ie9M̀b5 xr4ri6nsc5b6g6 sk6gk5 srs6b6gusk5. xuh5 sc6ymK5 cbat5t4

iec6t5gNC/8qbq5 is=3=1usbgxi4 iecc5bDt4. 

suZ_# tuj5 s6h5tx?5

tuj5 wv̀Jt A

xs4ys5 

mux6

nsi6ys5

tuj5 wv̀Jt E
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iEc5b6Li ie9M`bi4 NlNq5tx6g6 xqJu4 tuj5

ie5tx?s1mb x7ml giyymJ8N3mb iE/u5 tuj5 wv`J`t5,

W7mEsJ5 x7ml nsi6ysbs9lt4. Wc`b5bs6 wv`Jtiz

bmgjz xaNhQxc5bCu4 ie4nu1i4 tut4 x4hD6t9lA

WoEt9lA x7ml wv`JtJ6 wk1i4 tu5txE4t5tJ8N3m5.

4.3.2 w`ky3j5, W`sygc3k5 x7m b3i3j5
wv`Jt5
tuj5 wv`Jtc5tx6g6 ie9M`b6 bm8N`gq7m5 W7mEsJu4

wv`Jtiz srsb6gusb3k5. bwm5bs6 xqJu4 W`sygc3j5

x7ml b3i3j5 wv`JtJ5 xaNh1i3j5, ieoEi3j5,

iec3t5ti6 x7ml iEi6 bm4f8iz iei4.

s8N `s4`gtQlA, nN4n3i6 iEc3tc1i3l wvJ`tJ6 wk1u4

w4WAho3t5tJ8N3m5 wMstbsizi4 kNctq8k5, x7ml

xg6y0JtQ9lA W`sygcEZus4. bs5gq5 x7ml x8i6N3mb

sk6gk5 srs6b6gus5, x7ml r4`fi3u1k5 Wym9li,

x`gtQ/s?4g6 ckwosDbs9li `h3l xaNh1i6 bm8Nl

xfisJu4 kNgw8N`uAbsJ8N3m5.

xaNh1i6 bm8Nbs6 Wym8ic5tx3uJ6 vtz5txo3t5tJ8N3m5

m4f4gi4. bms8N xaNh1i4f5, m4f4g5 xJD8`i3tbs9lt4

ckwosExc3i3u4 kNgw8N`ult4. m4f4g5 WJ8N6y?1uJ5

bmgjz W/4nc3tbsZu4 WoEJ5, sbeJ8N6i3u4 x7ml

w4WAh5tx3i3u4.

4.3.3 W?9oxt5ti6 WbcExc3izk5
ra9o3`X6ystQlA, s8N NlNq5g6 `rNs/4nstQ/sc5b3mb

wvJ6bs9li vJq5t`x3t9lA x7ml xqJj5 x`gtQ5tx6LQ5

ie9M`b5. ie9M`b5 xr4ri6nsc5b6g6 sk6gk5

srs6b6gusk5. is=3=1u5 is=6bs?4g5 ie5 cbat`Qk5

tnmk5 ciQ`/i R!%).)) WNhxDy3j5 `MXgxu, x7ml

ciQ/zi er6`bl1u R@$).)) WNhxDy3j5. s8N

gryN6yt9LA b4?z R*,)))_u5 R!@,)))_j5 srsb`m5,

xrgi6n7mE`xl4 `b4f8Nz cbat`Qi5 c9l`Ni kNc6gi.

bm3uXl4 GtrLA &*_SntH sC6ymK5 cbat5t4

iec6t5gNC/8qbq5 is=3=1usbgxi4 iecc5bDt4. s8N

bwm8Ns9ME4g6 bmw8iXl4 `J`v8 wqoq5, ti x7ml

x9MwzJ5.

4.3.4 is=x4nw5 ie5
bm3uXl4 is=x4nw5 i`e5 iE/s?4g5 srs6b6gu

kN6v6`v6ymJi5 kNoq8i ie5tx?4bc8q7mb.

ie5tx?sZlx3m`zb NlNc5b6g5 is=x3nw5 W0JtQ9lA

ie5 xgw8NsJ5 GiDxaymJ9`l8`i5H tuj5 wv`JtJi4

ie`bc5b3mb, x7ml who-=q5 sl9q5 `cqstymJ5. bwml

sk8q5g5 ie5tx?w5 is=x4nsJ5 kbsql`x6Lt4.

wh`mlbslx6g6 `x8ixoDbsJ8N6g5 bmgjz iEc5bo6gk5

ie9M`ba8q5gi4. `x8ix=1k5 cspmJ3Jx5 s4WDh4S5

iEc5b6g5 is=3=1usb3i4 x7ml iEql`xo6Lt4

ie9M`bi4 bm8N `x8ixDbsc5bo6g6. kN6v6`v6ymJ5

ieq8k5 x?tq8k9l cspnw-=z8i5 wo5tNhxDbsymJ5

net5tymK5 bwm`A6 wkw5 iEc5b8qo`Czu4 ie9M`bi4,

`wc6i6n`soc5b6g5 ysC`s`/6gu4, tus2 W`sQ8q5bq5 s6hw5,

x7ml tus2 `smE`xDtq5 xqlx6g8i4. s8N bwmzi5

dw4tgmE`x`l0Jb`s`h6, x7ml c9l`N5 `x8ixEc5b6bq8i4

cim`b3i6 `h3l bm4f8iz hvcl`xo6g6 xsz x7ml

`smtlc5b3i6. `J`v8 weoq5, ti, x9MwzJ5, x7ml wkw5

`x8ixcc5bo3mb bwmz8i5 Wi6nsJu4 bm6guz c9l`N5

`x8ixE?4bq8i4. m4f4g5 Wlx6gu4 w7u1i4

x5b6N6gj`x3tymJ5 iEc5b6LQ5 bm4fx ysCs/6gc6g5 x7ml

Wlx6gu4 W?[LQ5. er6`bl1u, m3`D4 `x3`N4 `b4f8Nz b9omi5

x3Ni5 G$)_SntH `b4fxl $) sz`bi srsc6g6

`x8ixcoD8N3mb dwilx3i3j5. x3Nw5 srs`o5 $)_i5

kv6`O5, x7ml xatk5 srs`o5 $)_i4, xbsy5 b9omi5

wlx8q0JtcoD8N6g6 sdmwlx3i3j5 dwilx3i3j5.

s8N s̀4̀gtQlA, nN4n3i6 iEc3tc1i3l wvJ̀tJ6
wk1u4 w4WAho3t5tJ8N3m5 wMstbsizi4
kNctq8k5, x7ml xg6y0JtQ9lA ẀsygcEZus4,
m4f4g5 xJD8̀i3tbs9lt4 ckwosExc3i3u4
kNgw8Ǹult4. m4f4g5 WJ8N6y?1uJ5 bmgjz
W/4nc3tbsZu4 WoEJ5, sbeJ8N6i3u4 x7ml
w4WAh5tx3i3u4.

kN5yx6 Z?m4fq5FkN5yx6 vt6hw-=z5FK`M8 Bs`f7
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wv̀Jtq5 ie9M̀b5

ie5tx?w5 x7ml tuj5 ckwq5tx3t5tJ8N6g5
• iEc5b6Li ie9M`bi4 NlNq5tx6g6 xqJu4 tuj5 ie5tx?s1mb x7ml giyymJ8N3mb iE/u5 tuj5

wv`J`t5, W7mEsJ5 x7ml nsi6ysbs9lt4, bwmlbs6 `b4fgx6 ^_u5 $)_j5 Snt vt9LA iE/u5
krc3N3m5 `WymJi5 ie8i5.

• sk6g5 ie9M`b5 wloc3mb W`si3X`sJi4 tuj5 wv`JtJi4 C, suZ s6hu4 kanst5, tuj5 wv`Jt5 A,D,
x7ml E, x7mlbs6 bm4fx xs4y`s5, mux6, wfx9M4n/4, m1`iyx7 w7`j5 wMQ`hq5 x7ml n1q4tns5
Gm8Z`i{H

• wm3usbw5 i3J`t5 wvJ6yD8N3mb xqJu4 krc5tx3N6gu4, x`s4ys5 x7ml mux6 bm4f8kz iEc6b6gk5
hDy3k5.

• ckgw8N5x6 wclw5 iE/sc5bD8i3Xb m4f4i6nsj5 Wlx6gu4 bwmo iEsQ/sJ8N3S5
cimc5boD8N3mb.

• ie5tx?`s1m`zb is=x4nsc5b6g5 trtb`symJ5 NlNc5b6g5 W0JtQ9lA ckE5`giq5 i`e5 w`M8i4f5
ie5tx?s8qgmE`x`lha1mb, x7ml "who5b3=cs6Lt4" slo6ym9lt4 `b8Nl xi`Atymlx6`gJ4nso6Li _
doDx3usb`sJ`i`EhaK5.

• is=x4nsc5b6gi4 ie9M`b8aq5gi4 iEc5b6go6g5 x0pQJ8`i3t5tymJ8N6g5 x7ml "c9l`Nt`gzJtg5"
ci7mc5bo3lt4 Gh3l bm4fx xsq8i ysCs`/6gclx3i6 x7ml `smyEc5b3i6H `b4f8Nz9o
ie9M`b6gw8N3X4gi5, bwml iE/q85, s6h5tx?s8q5gi4 x7ml y`sCs`/6gclx6g5 dolxzi
tuz`ibExc6gi4 xqiq8i4.

• xaNh1i6 ie9M`bi4 wlx6yDbsK6 tut4 x4hD6t9lA WoEt9lA x7ml wv`JtJ6 wk1i4
tu5txE4t5tJ8N3m5.

W`sygc3j5 wv`Jtq5
• ieoExEiz x7ml iec3t5ti6 wv`JtJ6 wk1u4 w4WAho3t5tJ8N3m5 wMQ/si3ui4 kNctu1i5, x7ml

xg6yQ`x9MAtQ9lA W`sygcEZu0J4

• bs5gq5 x7ml x8i6N3mb sk6gk5 srs6b6gus5, x7ml rN4fi3u1k5 Wym9li, x`gtQ/s?4g6
ckwosDbs9li `h3l xaNh1i6

• m4f4g5 xJD8`i3tbs9lt4 ckwosExc3i3u4 kNgw8N`ult4. m4f4g5 WJ8N6y?1uJ5 bmgjz W/4nc3tbsZu4
WoEJ5, sbeJ8N6i3u4 x7m w4WAh5tx3i3u4, w7u`A`g8q5g6 ryxiobs6 xyuk5.

• xaNh1i6 wv`JtK6 nStymix6LA kN x7ml xgw8NQ5 w`kZu4 kNgw8N`u9Lt4 bsgc5b6g5
ckwozJi4 x7ml xy5pDtJi4 kNu x7ml i3Jti, x7ml bwmw7m5 vmQJ8N3X5 x7ml
W`sy`?9o6tymJ8N3Xw5 cspmi6 GuxiEi6H.

• xaNh1i6 x4g`xic6g6 bmgjz kNk5, x7ml wobE/sm5tx3t5tlt4 vJyJu4 Wbcw8N3t5tix6g5
xgc5b3lA kN x7ml xgw8Nq5, bm8N wlx`i5g6 kN6v6`v6ymJ5 bs5gE/q8k5 ckwq5yxChx3i3j5.

W?9oxt5ti6
• ie9M`b5 xr4ri6nsJ5 bm4f8Nz9o trtb`sZsJi5 iei5 x7ml `rNs/cDbsc5b3m5 sk6g5

srs6b6gusb3k5.

wso4 `lo1
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h8Ns? ẁcD8N6bq5 csb̀m5 ci7mAtQ8q9lA

wcD8N6bq5 csb`m5 ci7mAtQ8q9lA, xqiz hDJ1N6g5 bm4fx so3Nw6yZh3`t5 NMs`b6ym/z

slExN8q`gizi4 wk1k5 iE/sAi csb`m5 w`kyl4`bu1k5 Gs8N xfisozJ4f5 xw5g6l4bsymAiH.

xqiq5 `Nm6bsymJ5 mo[Lt4 cspnsDbsJi5 wkQx4gmExl1k5 wk1k5.

s8N xqJ7mE`xl4 xqiz NlN6g6 `NnChx6LA csb`m5 w`k2 `wJ8N6bq5, x7ml xq`J1m5

slExNqt5t0JtQJ8N6bz xe4ym1m5 W?4bq8k5 bm8N bsg[LA. xqi6nsAi NlN6i6nsJ6 `h3l s8N

u45gmE`xl1u4 cspm0Jtc3mb `Nn6yix6Lt4H, xqi6nsAi bm8N WymoC/3m5 slExN6gc8qvlx3m`z5. bwml

rNgw8N6 `wy8iDi xqi6nslx6gu4 bmgjz csb`m5 w`k2 `wJ8N6bzi5 gryJ8Nq5gA5 bm8N

`x8ix6`bDtQix3m`zA. bm8N gro4 `b8N wMw8Nz skExNq0/w4ftz ur[oMsv4g6, x7ml slExN6i6`n3`Jo6g6

tuxi `x8ix6`b3t5t?9ox/Ex4nzi4. csb`m5 w`k2 `wcD8N6bq5 nebsymJ5 xqJ7mE`xl1u4 x5bDh5tx6Lt4

W5txo9lt4.

w`M8i4f5 grz xg6bsc5b6g6 W=c3t5yiq5 csb`m4 w`k2 `wJ8N6bq5 xg6bsc5b3m5 c9l`Ntg5 GpTDIH xg6NQ5
`wcD8N6bq5 csb`m5 ci7mAtQ8q9lA. x0p`Qgw8NsZlx5 ryxio bm8N moQxc3tbs1m5, s8N `s4`gtQlA,

bwm8N9ME`s8q5g6 x7ml NlNq5g6, x7ml xy5pD8N6g6 ho.

csb`m5 w`k2 `wJ8N6bz sc6ym0JtQ/z grq8k5 ck6 sk6tQJi4 uoxsJi A`M8u hDJ1N6gi4

slExN6`gq9lt4 `ecD8N6X5 bmw8k5 rlA`M7{ w`k2 seq8iz mo[LA. `b8N csb`m5 w`k2 `wcD8N6bz

x0pXlQ?s4 xqiz seq8izb x`lt`M2 ysCs`/6g6 G$ A`M7{H seq8ic6gj5 @))) kNyst3Jx6.

4.4 hDJ1N6g5 ie9M̀bi x7ml
wk1i

cspnwi6 `b4f8Ni h3`Ciz II `b4fx srs6b6gu

hDJ1N6goEi3j5 WoEx5 bf8NMs3m0J4 ieQ/sJ5

wv`Jtiq5 ie9M`b5 iE/sc5b6g5. ryxio Wbc6g5

xqiq5 hDJ1N6g5 Ni/sc5b6g5 bm4f8Ni iei,

NlN6gmEx`lK1m5 bm4fx wMq5 xqiq5 hDJ1N6g5.

cspm0JbsJ5 x5b6ND8N6gi4 bm4f8Nz hDJ1N6gi5

gi/sym0Jbs?Qxo4 bm4f8kz xg6tsJk5 iei4,

x7mlbs6 cspm0Jti4 wv`Jtiq8k5, bwml bm4fx

xg3tsJ5 whmosE5t`xD8N6ix3mb.

wobsNhx6ymJ5 `b4f8Nz `x8ix=1k5 wo8ix3=[Jx6 fXw4

ytu x7ml Z?m4f5 kN5yx6 bfNh4ym1mb xqiq8i4

hDJ1N6g5 Ni/sc5b6g5 wkq8i kN5yx6, kNK5 x7ml

kN=4. bm4fx wobsNhx6ymJ5 euDx6bs5tx7Lt4

hDJ1N6g5 Ni/symJ5 WxC4n`o4 xsq8i5, WxC4n`o5

k/q8i5, x7ml u[Oxq8i5.

bwmz8i W/3iq5g6 csp5txEx4n6 xqiq8i4 x0p`Qqg5

hDJ1N6g5 wk1`i5g5, s-?`l8`i5 csp/Ex4n6 bwm8Ns1m`z5

x7ml ck6 bm4fx xqiq5 x5b6NC/3m`zb

ckwq5yxChxDtj5. srs6b6gu, ckwq5yxChxDtk5

wo5tNhQx4n6 cspnw/Ex4n6 W/3iq9lx`ha1mb

vJyt5bEx4nq5. sk6g5 cspnDbsymJ5 WNhx6ymJ5

xbsys5b6LQ5 hDJ1N6g5. bwm8NsZlx3t9lA, wkw5

xwg6bsymK5 x0p`Qqgi5 ctzJi5 hdJ1N6gi4 x7ml

x4gw8iq5 vtzs6g5 x0p`QZ/8q7mb bm4f8Nz xbsy3u5

hDJ1N6gu5.

xyq5 W/3iq5g5 bm4f8kz ckwq5yxChx3i3j5

cspnDbsJk5 nec5b6g5 W0JtQ9lA sk3iq5 srs6b6gu

xu`h8q5gf`l1mb wkq5 x7ml neZJq5gmE`xlw5 ci7mw5

s-?`l8`i5 ckwozo3t5tJ5 bf/sJ8NC/8q7mb bwml

hDJ1N6g6 cspm/sZlx3t9lA `x8xo6N3iqi4. bwml

W/3iq7uJ6 scEx4n6 ra9o3`X6ystQlA `b4f8Nz

wobsNhx6ymJi5 bm4f8kz wkrlx6gk5. hDJ1N6g5

x7ml ie5tx?w5 ckwos3t5tJ8N3mb

grysm/slx`Cl8q5gi4, `h3l, x4gwymiz nqi6nsli, s-

?`l8`i5 kat3ix3lQ5. ra9o3`X6ystZ, bm8N t7uu`sb6

nNymiz x7ml xw5g6bsymiz vNbus5 srs6b6gq5

bm4f8kz hdj1N6gk5 x0pQq7mQ5 bm4f8kz xyq8k5

wk1k5. s8N W/3iq0JtQ/z sc5txEx4n6 `b4f8Nz

wo8NhxDbsJi5 `b4fxl cspn6bsif5 xyq8i kN3Jxu.

gr`bDtQJ8N6bz bm8N csb`m5 w`k2 `wcD8N6bq5. s8N

xqiz hDJ1N6g5 bm8N, ciQ`/i, so3Nw6yZhx3`t5 x7ml

`x8ixys3`t5 cspmp3Jx5 s4WDh4S5 wkw5

cskw0JtQ8q5tx3lA iEJ8N6bq5 csb`m5.

4.4.1 k`a5t?9o`xiq5b ckwoziq5,
x7ml xqiq5 hDJ1N6g5 x`NNi
bmw8k5. bm3u4 wkw5 vNbs srs6b6gxi iEc5b6g5

xqiq8i4 sdmw5g5 n=C/w5 ie9M`bi bm4fxl x`b`ig5

csb`m4 w`k2 `wcD8N6bq5. bwm8NsZlx3t9lA, wMq8i5

bf8N5txviExc3S5. sk6i6nw5 wkw5 `wcwc5b3S5

dt1i6nsJi4 xqiq5 xe`D/4n6 x7ml xyq5 sdmw5g5

n=C/w5 `b4f8Nz9o csb`m4 w`k2 `wcD8N6bq8i5. bm3uXl4

r?9o3u x7ml er6`bl1u kNoq8i, sz`bi @%_Sn8 kN`o5

`wcwc5b6g5 xe`D/3n6 dt1i6nsJu4 bmg7mz csb`m4 w`k2

`wcD8N6bq5. skq8i6nw5 %_Snt wkw5 `MXgxus5,
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c
s
b
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`w
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5b
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q
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g/

kg
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u
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2 
s
rq

8i
z
k
5 
s
9l

j
5)

4

5

20

3

2

1

9

10

11

8

7

6

14

15

13

12

19

18

17

16

0
0.16 0.15

0.72

0.060.36

tt`t
TDI: 20�g/kg

TDI 0.30

0.28

0.26

0.24

0.22

0.20

0.18

0.16

0.14

0.12

0.10

0.08

0.06

0.04

0.02

0

0.02 0.02

0.06

0.01

0.04

B`yB
TDI: 0.3�g/kg

TDI

TDI: 1�g/kg

0.75

0.25

1.0

1.25

0.5

0

0.17 0.17

1.01

0.05

0.42

WyW8

TDI

0.5

0.4

0.3

0.2

0.1

0

0.08
0.07

0.42

0.02

0.2

wm3l5 dWDw/s5 rx4g6
TDI: 0.05�g/kg

TDI

TDI: 0.2�g/kg

2.5

2

1.5

1

0.5

0

0.26 0.25

2.29

0.11

0.71

b4y`=8 dWDw/wpscbsJ6

TDI

1.0

1.2

0.8

0.6

0.4

0.2

0

0.16
0.2

0.55

0.260.27

n=3l5
TDI: 1�g/kg

TDI

TDI: 0.71�g/kg

1.0

0.8

0.6

0.4

0.2

0

0.23

0.4

1.0

0.35

0.78

xe`D/4n6

TDI

TDI: 3.57�g/kg

4

3

2

1

0

1.4

2.0

2.9

1.1

2.8

xe5g/6

TDI

MXgx

er6`bl4

r?9o6

et3us5

w`k=xlw5

iE/̀s?4g5 xqiq5 x0p̀Qqgi5 hDJ1N6g5 b̀4f8Ni b9omi wkw5 x=4g6ymJq8i. 
`wcD8N6bq5 csb`m5 ci7mAtQ8q9lA xqiq5 wMostymJ5 ck6 x0p`Qq8ic3m`zb. bwmo iE?4bqb
xqiq5 bm4f8iz B`yB x7ml tt`t x5t4gf`lt9lQ5 `b4f8kzo x0p`ost9lA wcD8N6bq5 csb`m5
ci7mAtQ8q9lA, sk6g5 wkw5 ybmi5 x=4g6ymJi5 `wcwc5b6Lt4 dWDw/s5 r[`M6g6 x7ml `b4y`=8
dWDw/sbscbs1uJ6 xqiq5 dt1i6ns9lt4 wcD8N6bq5 csb`m5 ci7mAtQ8q9lA. sk6g5 er6`bl1u
x7ml r?9o3u `wcwc5b6g5 xe`D/4n6 xqiq5 trstym9lA wcD8N6bq5 csb`m5 ci7mAtQ8q9lA, bwml
`b4fx er6`bl4us5 `wcwc5bE9lt4 xqiq5 `WyW8 bm4fxl sz`b`ilx6g5 wcD8N6bq5 csb`m5
ci7mAtQ8q9lA.



et3us5 x7ml w`k=xlw5, bwm8NsZlx3t9lA,

`wcc5b6bq5b xqiq5 xe`D/4n6 trstymJ5 csb`m4 w`k2

`wcD8N6bq8k5. `b4fx csb`m4 w`k2 `wcD8N6bqb xqiq5

`wJ8N6bq8k5 cspm/sJ5 slExN6gc8q5g5. d`M`i`X5

bmg7m xqiz, wkw5 `x8ixoD8N6g5 ryxio

x5b6N6g`uiz dt1i6nsJ6.

bm3uXl4 xe`D/4n6 `wc6bsJ6 `b4f8Nz kNc6gi r?9o3u

W/sc5b6g6 iE/q8i5 g4g iexi5, cf6bs eMlZs

m4`bzi5 x7ml w9`LCw5 krq8i5. er6`bl1us5 kN`o5, bm3u4

xe`D/4n6 W/sc5b6g6 iEJi5 N5`t5 ieq8i5, `gZ`o5

m4`bq8i5 x7ml g4g iexi5. bm8NsZlx3m5, wv`JtJ5

xg6ix3lQ5 ie9M`b5 ho xqi6nsJ5

x5b6NDtQJ8N6bq8k5 xe`D/4n6, Wlx6gu4

`x8ixoDbsJ8N6g6 ie9M`b6gc5bD`i6gk5 is=x3ni4

ieco6gk5.

wo5t0JbsNhx6ymJ5 xe`D/4n6 wlx8i WxC4nos2 xszi,

k/q8i x7ml u[Oxzi bft5tymJ5 Ni kNo1i

Wymiq8k5 xqiq5 xe`D/4n6 iE/sc5b6g6

ieQc5b6bq8i5. xqiq5 d5t1i6nsJ5 wkw5 xNNw5

bs?i er6`bl1u x7ml kN=4 `b4f8Nz9o xyq8i5

x=4g6ymJi5. 

s8N `s4`gtQlA, !)_Snt er6`bl1us5 xNNw5 x7ml !^_Sn5

kN=4 xNNw5 xe`D/4nc3S5 xsq8i xqiq5 wl`x`ig5

xq[o?9oxJ6 x5b6N6g̀ug5 . bm3u4 ti, x9MwzJ5 x7ml

c9l`N5 xNNw5 xsq8i ckw8Nq5g`u5g5 x`bi @)

ea7uZZ`sJ5 seq8izF``ob{. xNNw5 xsq8`ig5 xqiq5

slExN6gc8q5g5  sz̀bkx6ymJc8q7m5 !)) ea7uZZ̀sJ5

seq8izF``ob{.

k`b6 WxC4nc6gk5 xszk5 grjxAtQtbsJ6 `b{huz %.*

ea7uZZ`sJ5 seq8izF``ob{ `m8NC`baMs6g6 bwv`z6g6

xg6y9lt4 cspnw0Jt=iq8i4 xuxoZ5. `s7m xqiz

`xebsymJ6 nStym/sd9lQ5 xb6N6g`ulxC/6g5 hDJ1N6gk5

_ WxC4nz x7ml x`m`m4t5ti6. bwml skq5gflw5 ti,

x`MwzJ5 s-?`l8`i5 c9l`N5 x3Nq5 srs6b6gu xe`D/4nc6g5

xsq8i d`Milx6gi4 `b{hm xqizb., xsq8i xqiq5

d`M`i7uJ5 `sm k`b5 grjxAtQtbsJ2 wlx8i sk6g5 wkw5

x`NNw5. s8N `s4`gtQlA, &(_Snt x`NNw5 kN=1u5 x7ml

^*_Snt `b3fx bs?z er6`bl1u5 xsq5 d`M`i5`g5 %.*

ea7uZZ`sJ5 seq8izF``ob{ grjxAti5.

so3ix6yZhx3`t5 cspm8q5g5 ho ck6 bm4fx dt4g`u5g5

xe`D/4n6 xqiq8i5 x4gw1mb ckwq5yxChxDtq8k5

xNNw5, WxC4nE/sJ5, s-?`l8`i5 WxC`M5. s8N

wobsNho6g6 `b8Nl iEsN3S6 giyymJ8N6ix3mb

esJ8N6g5 xWdt5tk5.

xgo3tbsd/sJ6 xq`Mzi4 ttC6ymJ5 s?i nebsymK5

`x8ixc6bwot5tp4fi vNbu. xyq5 tudtQ/sJ5 G`h3l `b4fx

yM3Jx3u `x8ixc3bwot5ti3j5 `xsM5ypq5, x7ml xuxoZ5

x?tj5 yMoEi3j5 nS7upq5 x9oQqbq8i4

xgo3bst5tymJ8N3mb csb`m4 w`k2 `wcD8N6bq8i4. w`M8i4f5

`wc6bsJ8N6g5 sc6ymK5 gros6ym9lt43 xqiq5tA5 WNhxDy3j5,

csb`m`jzNQ5.

gd8N6gD6ymJ6 @ ~$

n=3l4 ! ~@

xe`D/4n6 ).&! ~!.%

m1i6gEJ8Nq5g6 n=C/4 #.%& ~~*

dWDw/wpscbsJ5 `b4y`=8 ).@ ~).%

dWDw/s5 e[`M6g6 ).)% ~).!

tt`t @) ~$$

B`yB ).# ~~).^&

`WyW8 ! ~@

xbsy6 x`ltx`M6 ysCs/6g6 seq8io4 $ A`M7{.

csb̀m4 ẁk3 ẁcD8N6bq5 xqiq5 bm4f8kz
x0p̀Qqgk5 hdJ1N6gk5

xèD/4n6 xqiz x̀s1u

`x8ixc6bwot5tp4f5 vNbu `xe4yymK5 xs1k5

grjxAtc6Lt4 bm4f8kz xe`D/4n6 bwmz8i

!(&)_i5. xs1u xqiq5 x`b`iX5 @) ea7uZZ`sJ5

seq8izF``ob{ xs1u4 bwml ckwN/q8M6,

@)_!)) ea7uZZ`sJ5 seq8izF``ob{ "xq[o?9oxJ6

slExN6iz", x7ml xqiq5 S6gyymi6ns9lt4

`b{hmz5 !)) ea7uZZ`sJ5 seq8izF``ob{ `b8Nl

"slExN6g`ug5".

!)_Snt er6̀bl1us5 xNNw5 x7ml !^_Sn5 kN=4

xNNw5 xèD/4nc3S5 xsq8i xqiq5 wlx̀ig5

"xq[o?9oxJ6 x5b6N6g̀ug5". bm3u4 ti, x9MwzJ5

x7ml c9l̀N5 xNNw5 xsq8i.

r?9o3u x7ml er6̀bl4 x=4g6ymJq8i, sk6i6nw5

@%_Sntu5 kNcg5 ẁcwc5b6g5 xqiq7i4 xèD/4n6

dt1i6ns9li x̀qiz cspm/sJ6 slEx8Nq8izi4. 

csb̀m4 ẁk2 ẁcD8N6bq5

vtLA xqiz ẁk2 seqio4 &% 
rlÀM7{ iEc5b6g6 csb̀m5 ẁk2

ẁJ8N6bzi4 xqiz srsk5 *)_k5 *

83
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wo5tNhxDbsJ5 bmg7uz xe`D/4n6 xqiq8i xs1u

NlNw6yym8q5g5 `b8N xe`D/4n6 kNu`z3m`z5 s-?`l8`i5

wk1i5 nNsZi5. W/sJ8N6g6ns1iJ6 hDJ1N6gi5

ie9M`bi, s-?`l8`i5 xyq8i5 W/sN/6g4nsQ9li.

bwm8NsZlx3t9lA, wkw5 x=4g6ymJ5 wkQx1iq5 b4fxl

dt1i6nsJu4 xsq8i xe`D/4nc6g5 bm4fxbs6

dt4gmExl1u4 `wcwc5b3mb xqiqi4 xe`D/4n6, bwml

NlN`dpJ8`i6ymJ6 W/`sym1mb ie9M`bi5.

wkw5 kNc6g5 kN=1u, xfisozJ4f5 xqiq5 xe`D/4n6

x`NNi bw8N5bw8NsJ5. xqiq5 xNNi wMq8i5

kNo1i kN5yx3u kaX9ox9lt4 bwmz8i5 !(&)_i

ryxio WNhx6bsv8iExc6g6 bm8N NlND8`itx3i`x3mb4.

wkw5 xfr5gi dt1i6nsJ5 xqiq5 xe`D/4n6 `b4f8Nz9o

srs6b6gusi5 vNbu. s8N bw8Ns0JtQ/z xfr5g3us5

iEc5b3i6ns1mb x3=i4 x7ml vs1i4 `b4f8Nz9o vNbus5

wkq8i5. wkw5 ?`D er6bq8i G`b4fx5bs6 iE`h5

wm3usb3i4H x7mlbs6 dt1i6ns1uJ5 xqiq5 xe`D/4n6.

m1i6gEoD8Nq5g6 n=C/4 x7ml n=3l4 `b4fx xyq8i5

sdmw5gi4 n=C/1i5 `b4fxl iE/sc5b6g5 dt1i6nsJ5

xqiq5 `b4fx `wcD8N6bq5 csb`m5 ci7mAtQ8q9lA

wMq8i5 wk1i5. m1i6gEoD8Nq5g6 xqiq5 d?Ex6ymJ5

`b4f8Ni ti, x7ml x9MwzJ5 x`NNw5 x7ml wkw5

x`NNw5. so3Nw6yZhx3`t5 s4WDh4g5 bm8N

m1i6gEoD8Nq5g6 n=C/4 Wbcoc5b6g6 de6bsizk5

G`h3l bm8N kNo1i`z6g6H xaNh4ti5 bwmo tuxk5

w{n`stJ8N3mb i3Jtu bwml iE/six6Li. Bismuth,
steel, tungsten/iron x7ml tungsten/polymer
dr6y0Jbs9lt4 slExNq8i6nw5. m1i6gEoD8Nq5g6

n=C/4 srs6b6g6 yMzi ka`X9o6ymJ6 bwmz8i

m1i6gEoD8Nq5g6 n=C/4 xgc5bd/sJ8`iMs3t9lA

`b4f8Nz `Zn`o6.

xfr5g6 xw{M8

vNb

x`M{v

k=

h`=b8

sMyx

xe`D/4n6 xqiq5 (µg/L)

1.4 –2.9 3.0 –5.8 5.9 –12.8

12.8

1.4

3.4

3.7

10.4

6.7

2.1

2.9

3.1

1.6

xqiq5 xèD/4n6 xsq8i x̀NNw5 bmw8i yM3Jx3u srs6b6gqi. 
xfr5g3us5 x`NNw5 dt1i3X`sJu4 xe`D/4nc6g5 mo[bs9lt4 kN=4 x7ml er6`bl4 x`NNw5. ti x7ml
xMwzJ5, h`=b{ x7ml sk3iq5 w`k=xl3 x`NNw5 xt1i6n`s9lt4 xqiq5. `x8ixc6bwot5tp4f5 vNbu
whmQ/q5 xe`D/4n6 xs1`ig6 x`bi @) ea7uZZ`sJ5 seq8izF``ob{ ckwq5txDbsJ8N6Li. xuxoZi
xe4yC`bMs6g5 k`bi4 WxC4nc6gk5 xsqi grjxAt %.* ea7uZZ`sJ5 seq8izF``ob{.
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`b4ftg5 m1i6gEoD8Nq5g6 n=C/4, n=3l4 GcadmiumH
xqiz d?Ex6ymJ6 wMq8i wkw5 xNNw5 Gbmw8i

vNbu x7m xfr5giH x7mlbs6 ti x7m x9MwozJ5

xNNw5. bm3uXl4 n=3l4 s4WE/sK6 W/sc5bChQ/sli

h`S6g6gi5 y[Zoxi4. wMq5 wkw5 GWlx6gu4

y[Zox6g3X4g5H, xqi6nsc5b6g6 n=3l4 W/sc5b6gi5

ie9M`bi5 bm8Nbs6 wMostQv8iD8NE9li.

bw`m4bs6 sk6g5 sdmw5g5 n=C/w5, `wc6bsc5b3iz

bm3uXlw5 `Ws`W8 wh`mlbslx8q5g6. bwm8NsZlx3t9lA,

xqiq5 `wc6bsJ5 bm4f8iz5 dWDw/s5 r[`M6g6 x7ml

dWDw/sbs?1uJ6 kNoq8i w`k=xlw5, et3us5, r?9o6

x7ml er6`bl4 wkQx1iq5tA5 dt1i6nsJ6 `b4f8Nz9o

`wcD8N6bq8i5 csb`m5 ci7mAtQ8q9lA x7ml

bwm8Nwq5g8NE9li, bwmw7m5, wh`mlbsQxo4. wMQ8i

kNo1i er6`bl1u x7ml r?9o3u, @%_u5 %)_j5 kN`o5

`wcwc5b6g5 dWDw/s5 r[`M6g6 x7ml dWDw/sbs?1uJi4

`b4y`=8 `b4f8Nz9o wcD8N6bq8i5 csb`m5 ci7mAtQ8q9lA.

`WyW8 `wc6bsQK5 dt1i6ns9li xqiz `b4f8Nz9o

wcD8N6bq8i5 csb`m5 ci7mAtQ8q9lA er6`bl1u

x=4g6ymJq8i.

wkw5 x=4g6ymJq5 ẁk=xlw5 et3us5 r?9o6 er6̀bl4 M̀Xgx

! g4g iex g4g iex g4g iex N5t6 iex g4g iex

@ cf6g6 m4bz wcl4`W5 iex cf6g6 m4bz `g`Zo m4bz by3usbw5 w9`LC6 iex

# w9`LC6 by3usb6 g4g go`mq5 by3usbw5 w9`LC6 iex g4g iex N5ts b6gz

Wzh5 ie5t̀x?sQ/̀s̀MaJ5 WymJ5 xèD/4n6 b9om5 x=4g6ymJq8i5 g4g ieq5 wMc6g5

x5t4gmÈxl1i4 xèD/4n6 ryxio iE/̀sc5b3i3X̀sizk5,

g4g iez WymJ6 xe`D/4n6 `b4f8Nzo g4gi5 wkw5 ieqi. wm3usbs5 w`M8i4f5 wMcc5b6g5

xqi6nsJi4 x7ml u4rJu4 wm3usbi4 iEc5bClxDt4 wMostymJ8N6g6 xqJu4 `b4f8kz ieq8k5.

n=3l4  xqiq5

y[Zox6g6X4g5 y[Zox6g3X8q5g5

x10

x20

x30

0

n=3l4 xqiq5 y[Zox6g3X4gi x7ml
y[Zox6gD8Nq5gi.
y[Zox6g3X4g5 @)_#) tQJi4 xqi6nw5
n=3lw5 `b4f8Nz9o y[Zox6g3Xq5gi5.
wMq8k5 GWlx6gu4 y[Zox6g3X4g5H,
wM/`sv8i3X4g5 n=3l1u4 ieM`bi5
Wbcl`x`g/q8i6nsZlx3t9lA. 

r?9o6 x7ml er6̀bl4 wkQx1iq5tA5 dt1i6nsJ6

b̀4f8Nz9o ẁcD8N6bq8i5 csb̀m5 ci7mAtQ8q9lA

x7ml bwm8Nwq5g8NE9li, bwmw7m5, wh̀mlbsQxo4.

wMQ8i kNo1i er6̀bl1u x7ml r?9o3u, @%_u5 %)_j5

kǸo5 ẁcwc5b6g5 dWDw/s5 r[̀M6g6 x7ml

dWDw/sbs?1uJi4 b̀4ỳ=8 b̀4f8Nz9o wcD8N6bq8i5

csb̀m5 ci7mAtQ8q9lA. ẀyW8 ẁc6bsQK5

dt1i6ns9li xqiz b̀4f8Nz9o wcD8N6bq8i5

csb̀m5 ci7mAtQ8q9lA er6̀bl1u x=4g6ymJq8i.

xqiz `WsW8 d?Ex6ymK6 xsq8i xNNw er6`blqu

e?9o6 x7ml kN=4. s8N mogw8N6g6 kNs2 ckwoz-

izi4 dt1y?9oxz9li xqiz WyW8 iE/sc6b6gi

e?9ox3u x7ml er6`bl1u. Wbc8qM6 x`NNw5 Nigw8N6

x=4g6ymJi kN=4, Ger6`bl4, r?9o6 x7ml et3us5H s-

?`l8`i5 w`k=xlw5 x=4g6ymJq8i `WyW8 xqiq xsq8i

dt4i6nsJc8q5gw5 `b4f8Nz `x8ixc6bwot5tp4fi vNbu

b9omw5 wkw5 kNq5

bm3uXl4 n=3l4 s4WE/sK6 W/sc5bChQ/s9li

h̀S6g6gi5 y[Zoxi4.

ie GxèD/4n6H
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W/oExE/s/Exco3S6 wm8N xqtQ1m5 `bhmz5 !))

ea7uZZ`sJ5 seq8izF``ob{ xs1u4, bmsl x?9oxq5

xqic3tQMs6g5 d`M8i5 whmQ/s/Exo5 % ea7uZZ`sJ5

seq8izF``ob{ bwm8NstQ4X5. 

yM3Jxu, x`NNw5 kN=1us5 WymJ5 xqiq8i4 `WyW8

x0pX9lQ8i5 Ni/symJ5 x`NNi igo8{ x7ml

dt1i6nsJ6 xqiq8i5 Ni/symJi x`NNi fXw1u.

xqiq5 `b4fx xqiq5 m3Dw9lx6Lt4 Wzh`wlx6Lt[`l8`i5

dt1i6nw5 x`NNi bs?i xfr5gi `b4f8Nz9o vNbus5

wkq8i5 vNbu w7m`c W0JtQ9lA sk3i6ns1mb wm3usbw5

i3Jt5 yM3Jx3u xfr5gi iE/sc5b6g5. xqiq5

dt1i6ns1uJ5 wk18i bs?i ?`D er6bq8i.

xfr5g6

xw{M8

vNb

x`M{v

k=

h`=b8

sMyx

wm3l5 dWDw/s5 rx4g6 xqiq5 (µg/L)

WyW8 xqiq5 (µg/L)

0.05–0.25 0.26–0.50 0.50–1.50

1.3–5.0 5.1–8.0 8.1–35

xqiq5 dWDw/s5 r[̀M6g6 x7ml ẀyW8 WxC4nc6g5 xsq8i yM3Jx srs6b6gq8i. xqiq dWDw/s5
r[̀M6g6 dt1i3X`sJ6 x`NNi5 xfr5gu x7ml er6`bl1u, bwml `Wy`W8 dt1i6X`siq8k5 xfr5gi x7ml =`D
er6bq8i. `WyW8 xs1i xqiq5 d`M`ig5 % ea7uZZ`sJ5 seq8izF``ob{ `b4f8kz WymK6
`x8ixc6bwot5tp4f5 vNbu "xqiz wh`mlbs/Exo4". bwmz8i5, x`NNw5 xfr5gu5, ?`D er6bq8i,
wMq8i yv8ti=x, x7ml er6`bl4, r?9o6 x7ml kN=4 x=4g6ymJq5 `WyW8 xqiq5 xsq8i
dt1i3X`sJ5 dt1i6nsJ5 grjxAtQ/sJi5.

ck6 grc3X5 dt1iz xqizb
dWDw/sbs?1uJi4 b̀4ỳ=8 x7ml
dWDw/s5 r[̀M6g6V

wc6bsZlxDi xqiq5 b4y`=8 x7ml

dWDw/s5 r[`M6g6 Gdt1i6nu4 `wcD8N6bq5

csb`m5 ci7mAtQ8q9lAH bmwml wkw5

xgC/6g4ns8qvlx3t9lQ5 `x8ixoDtQlQ5 _

ryxio bm8N slExN6iz dt4yymic3m5.

ckwozgw8N3Clx3X5, srs6b6gu

hDJ1N6goEp4f5 vNbu wvJ6y6g6 W7mEsJi4

wo5tNhxDbsJi4 bm4fxl wvJ3ix3mb

NlNw5tx3lA slExN3iz bm4f8kz wk1k5

cim0JbsoC/3m`zb `b4f8Nz hDJ1N6gi5.
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bm3uXl4 dWDw/s5 r[`M6g6 x7ml dWDw/sbs?1uJ6

W/`s?1m5 iEJi5 wm3usb3i5. cspn6bsJ5 bft5tymJ5

bm4fx xqiq5 dWDw/s5 r[`M6g6 sk6y?9ox1mb vsq8i

wMq8i N5t3i x7ml cf6bi rMlZ3i N9ox1igw8N6

kNi GbfA4 wMz #.@.!H.

srs6b6gu vNbu x`NNw5 x5t1i6nsJu4 xqi6bc6g5

dWDw/s5 r[`M6g6 `b4f8Nz9o vN1Nzi xfr5g5 s- 

?`l8`i5 s9Myx kNq8i. xqiq5 srs6b6gu vNbu

x`NNw5, bwm8NsZlx3t9lA, dt1i6nsJ5 `b4f8Nz9o

sk6gi srsb6gusq8i5 `JMwx8. s8N bwm8Nwoz`d6g6

xqiq8k5 wm3usbw5 iEc5b6bq8i. ck6 grc3X5

dt1iz xqizb dWDw/sbs?1uJi4 `b4y`=8 x7ml

dWDw/s5 r[`M6g6V

ie9M`b5 `h3l cf6b6 eMlZ6, g4g, x7ml wclw5

cspm/s5tx6gu5 x7ml W7mEs9lt4 wv`Jtc3mb, sk6g9l

wNq6bsJ8Nq5g5 b4f8Nz5 xgw8NsJi5 x7ml xr4rg8i4

is=x4ni4 iei5. `x8ix=1i WoEpsJ5 x7ml kN`o5

`m8NsJ6 s4WDh4S5 W`si6nsizi4 iEc5b3li ie9M`bi4

`b4f8Nz9o iEc5boEx4n6 is=x4nsJi4 iei4.

4.4.2 xe`D/4n6 x7ml ckwq5y`xChx3i6
skq5gfl1i4 cspn6ymJ6bc3m5 bmgjz

`x8ixoDbsJ8N3m`zb xe`D/4n6 `b4f8kz vNbs2

srsb6gusq8i4. vJ`y8N6g6 wo5txChxDbsJ6 kN=1u

Wymo3t5tJ8N3ix6g6 x`gto1i cspm0JbsJ8N6gi4.

WNhxct`Q[Lt4 cspn3`t5, xyq9l SrlA8N6g5 cspmJ3Jx5

x7ml kN`o5 kN=1u bm8N W7mEsJ6 wMQ/sJ6

wobsNhx6gi. cspnw`t5 WNhxctc6Lt4 WxC4no1i4

kN=1usi4 wo8ix3t5tlt4 x7ml wcNw/3t5t9lt4

sk6gi4 kNo1i5 x3`CAj5 k`x5t9lt4. xJq8iE/q5

WoEJ8N6iE/q5 wk4`goEJ5 x7ml xW6hwJ5

xJqt5tMs3mb WoEx4nk5 x4gwt5tJ8N6Li WJ8N6Li

kNo1i5 cspm/sJi4. `b4fxbs6 kN`o5 vJy5tx3t5tMs3mb

WoEx4ni4 wM`Q5yx3Lt4 x7ml kwbt5tx6LA

xqct`Q4ym5txExc3it4 bmgjz wobsNhx6gk5 wMsJk5.

s8N wM`QAy6 bmg7m WoEt5t0JbsJu5 xqJu4

vJy5tx3o3tv8iDtQJ6.

wobsNh4ymJ5 wk1i xyq8i G`h3l sfx er6bq5H

xg6bsc6b6g5 cspn3ti4 whmo6y6yJtQix3lQ5 bm4fx

W9lQ5 x4gwN/DtQ/q8k5 xe`D/4n6 wk1i4. bwml ?`D

er6bq5 cspn6bsizb bft5tJ6 bm8N xe`D/4n6

hvw[ot5tJ8N6izi4 WD3X9oxJtq8k5 hD`y5, xyq5

wobsNhx6ymJ5 `b4f8Nz xyq8i5 kNi5 yM3Jx3u

ne`/6g6bc8q5g5 N9ox1igw8N6 ci7mAbsN/3m`zb

bwmwtbslt4 `b4f8Nz x5t4gi5 xqiq8i5 xe`D/4n6.

cspn6bsv8iExo4 cspix3mb bwmw2X5 s-?`l8`i5 ck6

xe`D/4n6 xsq8kxc5b3X srs6b6gzb vNbs2 x`NNi

x4gw9lt[l WxCqb ckwq5yxChxDtq8i4.

wkw5 x=4g6ymJq5

b9omsJ5 wkw5 kNq5 x=4g6ymJ5

Wzh5 ie5t̀x?sQ/s̀MaJ5 wm3l5 dWDw/s5 rx4g6 x7ml b4ỳ=8 dWDw/wpscbsJ6 WymJ6 

wkw5 ieQc5b6bq8i5vsq5 wm3usb3i5 wMc6g5 dt4gu4 xqiq5 wm3l5 dWDw/s5 rx4g6 x7ml

b4y`=8 dWDw/wpscbsJ6. ie9M`bi5 Ni/`sc5b6gi9o bwm8NsZlx3t9lA u4rJfl1i4 `wcwc5b6g5.

dt1i6n6 `wccb6bzb xqiq5 `b4f8iz wm3l5 dWDw/s5 rx4g6 x7ml b4y`=8 dWDw/wpscbsJ6

er6`bl1u x7ml r?9o3u u4ri6n6. `MXgxu,`wcc5b6bq5 xqiq5 hDJ1N6g5 x5t1uJ5. bm3uXl4 wm3l5

dWDw/s5 rx4g6 x7ml b4y`=8 dWDw/wpscbsJ6 W/`sc5b6g6 iEJi4 g4g ieq8i65 x7ml

x0p`Qq5g5 wclw5, `b4fxl wMc6g5 x5t1i6nsJi4 bm4f8iz hDJ1N6gi4.

ie9M̀b5 h̀3l cf6b6 eMlZ6, g4g, x7ml wclw5

cspm/s5tx6gu5 x7ml W7mEs9lt4 wv̀Jtc3mb,

sk6g9l wNq6bsJ8Nq5g5 b4f8Nz5 xgw8NsJi5

x7ml xr4rg8i4 is=x4ni4 iei5. 

ẁk=xlw5 et3us5 r?9o6 er6̀bl4 MXgx

! eMlZ cf6g7 vsz eMlZ cf6g7 vsz eMlZ cf6g7 vsz eMlZ `g`zo vsz g4g iex

@ g4g iex `xt4 `n iex eMlZ cf6g7 m4`bz xw=s vsz s9`LC6 iex

# eMlZ cf6g6 m4`bz g4g iex xw=s vsz eMlZ cf6g7 vsz wcl iex

! eMlZ cf6g7 vsz eMlZ cf6g7 vsz eMlZ cf6g7 vsz xw=s vsz wcl iex

@ eMlZ cf6g6 m4`bz xt4 `n iex xw=s vsz eMlZ `g`Zo vsz w9`LC6 iex

# wcl iex N5t6 iez `wcl iex N5t6iez `wcl iex

ie Gb4ỳ=8 dWDw/wpscbsJ6H

ie GdWDw/s5 rx4g6H
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bwml wMq5 csp/symJ5 bf/symJ5 `b4fx wMq5

`NmAtz tus2 s-?`l8`i5 ie5tx?w5 tuj5

xt4yymt5tJ8N3mb x4gwymJi5 xe`D/4n6 wk1i s-

?`l8`i5 i3Jti. wMq5 i3Jt5 cspn6bsymJ5 bft5tymJ5

bm4fx wfx9M[n/4 n=C/4n/s8Ni giyymJ6

nStym0JtQ9lA ryxio xyq8i wobsNhx6ymJi

bwm8NsNi. wkw5 t`u5 wobsNh6ymJ5 net5tym8q7mb

gryN5tx6gi4 gry/s/Ex4n6 bmg7uz xJqiE/zi4

wfx9M[n/4 n=C/4n/s8Ni s-?`l8`i5 wclw5. Gs6hu5

x`s4tDt5  s-?`l8`i5 krc5tx6N6g6H nS0pym1mb wkw5

gd8N6g6`bD8NoCt4 x4g6hiE/q8k5 xe`D/4n6.

cspn6bsv8iExc6g6 NlNw5yx3ix3m5 bm4fx

x4gwc5b3iq5.

bwml wMq5 csp/symJgc3i5 bf/symJ5 `b4f8Nz

i3Jti5 cspnDbs8ifi5 bm4f8kz tuj5 wv`Jt5 E, x7ml
vtzJ5 tuj5 wv`Jt5 E, x7m wfx9M[n/4
nS0pym0JbsJ8NC/Ms6g5 bmgjz xe`D/4n6. s8N

bf8N6bs5t`xv8iExc6g6. tuj5 wv`Jt5 Ni/symK6 g4g

ieq8i, XMs`Z6 x7ml cf6b6 eMlZ6 vszi5.

wMq5  s6h3u4 x`s4tDt5 x7ml wcl tuj5 wv`Jt

wv`JtJ8N6g5 ur[o`?9o6tymlt4 bmg7uz xe`D/4nscbsJ6

gd8N6g6. bm4fx ie5tx?w5 tuj5 wv`JtJ5 Wbcw8N3mb

wcl1i x7ml wm3usb3i.

4.4.3 `Ws`W8 x7ml ckwq5yxChx3i6
cspnDbsJ5 wlx8i h3`Cizb !! srs6b6gu

hDJ1N6goEi3j5 WoEx5 bft5tymK5 bm8N `WyW8 xqiz

WxC4nc6g5 xsq8i5 W7mEstQJ5 bm4ftg5 wuxlc5b3i6

x7ml y[Z`o6gc5b3i6 `x8ix3t5tc5bo6g6.

s8N `s4`gtQlA, kN=1u, x`NNw5 dt`Mu4 xqio5 `WyW8

xsq8i w3ic5b6g5 ur`gi6ns9lt4 se8i6ns9lt4

WxC6`bq5, s8N wm8Nw5g6 Nigw8N6 vNbs srs6b6gzi.

se8i6nw5 w`kC`b5 cspm/sJ5 w`M8i4f5 `x8iE/3u1i5

sNb6yJ8Nq7mb `x8ixu4.

wMq5 ie5tx?w5 x7ml tuj5 wv`JtJ5 whmQ/symJ5

wvJDtQ/`sNhQ/sJ5 nStym9lQ5 bm4f8kz x4gwJ8N6gk5

`WyW8, x7ml suZ_# s6hu4 x`s4tDt5. tuj5 wv`Jt5 E

Ni/sc5b6ymK6 g4g ieq8i, XMs`Z6 x7ml eMlZ6

`gZ`o5 vszi, x7ml suZ_# s6hu4 x`s4tDt5 Ni/sc5b6g5

`xt4 `n wcl1i x7ml `nm8 wclw5, g4gw5 ieq8i, cf6b5

eMlZw5 m4`bq8i, xw=s2 vszi x7ml N`t5 cJq8i5.

`wc6bsc5b6g5 xqiq5 tt`t x5t1i6nslx6g5

xt1i6n`u5g5 `wcD8N6bq5 csb`m5 ci7mAtQ8q9lA

bm4f8kz wkw5 x=4g6ymJq8i, x7ml skq5gmE`xlw5

WbcXlxDi wkw5 `wcwJ5 tt`t sz`bk5 `wcD8N6bqb

csb`m5 ci7mAtQ8q9lA. cspnD`t5 kN=1u,

bwm8NsZlx3t9lA, net5tymJ5 `bfx w`kC`b5 xwg6bsymJ5

tt`t G`h3l bm4fx w=xqq8i5 wjc6g5H

ysyEc5b6i6ns1mb x7ml xi6`ngD8Nwosc?[Lt4

S?oEj5.

cspm/stx8q7mb bm4fx x4`gtQJ8N6bq5 dWDw/s5

r[`M6g6 x7ml dWDw/wpscbs1uJ6 `b4y`=8 tuq8i

srs6b6gui. bwml cspn6bsymJ6bc6g6 hdw6yZhx3=1u

cspn6bst9lQ5 x=z3Jx5 x7ml mz`r5 S6gyymtbs9lt4

`wc6bq5 tuq8k5 bm4fx hDJ1N6g5. bwm8NsZlx3t9lA,

cspmJ6bclx8q7m5 bm4fx hdw6yZhx3=1i

cspn6bsymJ8i5 gry/sJ5 scs0pJ8N3m`zb

x4gwJ8N3iq8i4 xt4g4gf`lZlx3X5 tuq`i5g6 wk1i.

ci7mc6bwot5t0Jtq5 mz`r5 x4g6bsMs6g5 ryxi

iEtb`sc5boCu4 dWDw/wpscbsJu4 `b4y`=8 xqiq5

doq6h9l`x6LQ5 dt1i6nu4 `b4fNz dt`ME/q8k5

`wcc5b6bqb Ni/symJ5 er6`bl1u x7ml sz`bk5

wMq5 ie5tx?w5 x7ml tuj5 wv̀JtJ5 whmQ/symJ5

wvJDtQ/̀sNhQ/sJ5 nStym9lQ5 bm4f8kz

x4gwJ8N6gk5 s6hu4 x̀s4tDt5. tuj5 wv̀Jt5 E. 

cspn3ti4 whmo6y6yJtQix3lQ5 bm4fx W9lQ5

x4gwN/DtQ/q8k5 xèD/4n6 wk1i4. bwml ?̀D

er6bq5 cspn6bsizb bft5tJ6 bm8N xèD/4n6

hvw[ot5tJ8N6izi4 WD3X9oxJtq8k5 hD̀y5, xyq5

wobsNhx6ymJ5 b̀4f8Nz xyq8i5 kNi5 yM3Jx3u

nè/6g6bc8q5g5 N9ox1igw8N6 ci7mAbsN/3m̀zb

bwmwtbslt4 cspn6bsv8iExo4.

wkw5 bW`E5 vNbuFwso4 lxo1
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@%)_q6h6Li dt1i6n6 `b4f8Nz9o `wc6bsc5b3iE/q8i5

xqiq5 er6`bl1u. x=zw5 `x8ixoc5b6g5 ryxi

iEtbsc5b`Czu4 xqJ7mE`xl1u4 dWDw/s5 r[`M6g6

GciQ`/i #))_q6h6Li dt1i6n6 `b4f8Nz dt`Mq8i5

iE/sc5b6gi5 xqiq8i5 er6`bl1uH. bm4fx cspnDti5

gry/sJ5 xK`zExDbsJ8Nq5g5 wk1 tuq8k5,

bwm8NsZlx3t9lA, x7ml cspn6bsv8iExo4 bm4fx

x4gwiq5 dWDw/sbs?1uJ6 `b4y`=8 x7m dWDw/s5 r[`M6g6

srs6g6usk5 W/`E6bs/Exo4.

vtzs6g5 `Ws`W8 sM=nwJ8N3mb WD3X9oxJtq8i4,

WxC4ncD8N3izi4 x7ml W>9oxizi4, x7ml

x1m3t6yJ8N3m5 GWlx6gu4 y`syEc5b3lt4 hDy`M5H.

srs6b6gu hDJ1N6goEi3j5 WoEx5 wh`mltc6g5 bmguz

wlExND8N6izk5 vt6h6ymo3Xb hDJ1N6g5 x7ml

wvJ6yo6g5 sk6gi4 x`gtJi4 cspnDt=i3i4.

ckwoct`QAtQ?4b8k5 x?`bi5 tuj5 wv`Jt A x7ml `Ws`W8

wobsNhxo6g5 so3Nw6yZhx3ti5, bwml wMq5 `Ws`W8

x4gwJ8N6g5 tuj5 wv`Jti4 A. so3N6yZhx3`t5 x7ml

`x8ix=1u cspmJ3Jx5 s4WDh4g5 bm8N tuj5 wv`Jt A
W7mEsJ4ns1m5 sk`bEix3lA kat3ix3lA x1m6t6ym/q8k5

`x8ixq8k5. Ni/sc5b6g5 g4gw taq8i x7ml iexi,

eMsZ6 cf6g6 m4`bzi, eMlZ6 `gZo4 vszi, xw=s

taxi, N5t5 taq8i x7ml b6gq8i. kN=1u, csb`m5

`wc6bs?4g5 tuj5 wv`Jt A ur8i6ns1m5 xgd/sJi5

xqiq8i5. tuj5 wv`Jt A xqiq5 `mNsJ6 `s4gC6bso6g5

wo8ix3=1`uixo`n6gk5 wo8ix6g5 hD`y5 x7ml w`kC`b3if5

wMQtbsJ6 wobsNhx3izb cspn3ox3lA ck6 tuj5

wv`Jt A x7ml `Ws`W8 vtzlt4 x4gwc5b3m`zb bmgjz

x1m6t6ymoc5b3X5.

4.4.4 s8N6g6 x?7jx/5g6 ie9M`bi
x7ml ckwq5yxChx3i6 
srs6b6gus5 xwg6bsymK5 dtgi4 xqiq5 kNu`z6g5

`s8N6g5 x?7jx4t/5gi4 `b4f8Nz9o kNc6gi5 c9l`N5

kNq8i yM3Jx i[Qxi. bm4fx kNu1z6g5

bwm8Nbw8`Nq8N3S5 srsk5 bsnk5 xuh7mExl1k5 x7ml

trstymJ5 wkw5 tuq8k5 bms8N fm1u5 ➔ g4gj5 ➔

wkw5 ieq5. `m8Nj5,

w=xq3u5 x̀mm4g5 xqJu4 wv̀JtJ6
x7ml x̀mm4t5̀i8Nc5bEx̀o5

`m8N`naMs6g6 gn3t5t0JbsMs6g6 `b4f8Nz srs6b6gu5

ux8iEi6 cspm8Nh`x5tx3i6 x7ml ckwosExc6gk5

WoEt5t0JbsJ6 si4`vq5 "srs6b6gu hDw5 @))@"

xgo6tbsdpym1mb bm8N w=xq3i4 x`mm4t5ti6

vJy5tbsq8Nd9lQ5. `m8NsJ6 cspns`t5 NlNw6yJ5 bm8N

xqJu4 wv`Jtc3m5 bmw8k5 x`NNzk5 x7ml WxCzk5

`bhmz w=xq3u5 x`mm4t5ti6, bwm8NsZlx3t9lA w7jz

xwg6bsymt9lA `Ws`Wi4 Ni/sc5b6gi4 srs6b6gzi

vNbs. x4gwiq5 hDJ1N6g5 hDy3k5 whmQ/sJ6

bwm8Nwc5b6g6 ryxi xw5g6bs9lt4 WxC4nst9lQ5

`b4f8Nzo w=xq3u5 w7jzi5. w=xq3j5 x`mm4t5ti6

wvJ6g6 x`NNu4 x7ml WxCzi4 sz`Qo5t`xD8N3mt4,

iec3t7mAl ie5t`x?1u4 tuj5, x7ml wvJ3uJ6 hDy3u4

n1qi6nsJ8N3m5 x8Nsm0Jtz.

tuj5 wv̀JtsJ6 E suZ_# s6hu4 x̀s4tDt5

Ni/sc5b6g5 wcl1i x7ml ǹm8 wclw5, g4gw5

ieq8i, cf6b5 eMlZw5 m4̀bq8i, xw=s2 vszi

x7ml Ǹt5 cJq8i5.

wkw5 bW`E5 vNbuFwso4 lxo1
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slExN6yJc6ym8q5g6 WJi5 bm4f8Nz `s8N6g5

x?7jx/5g5 srs6b6gusi. bwml vtzic6g4nsJ6 x?`bi5

`s8N6g6 x7ml `smt x7ml k`r6t0Jbs?4g5 `x8ix5 ryxio

`m8N gry/sym8q5g5 x7ml csp6n6bsv8iEx`o5.

bwml `x`pct`QAbsJ6 bm8N `x8ixoDbsc5b3m`z5

ur5gmE`xlZlx3u5 xqiqi5 `s8N6g5 xwg6bsAi. bwml

cspn6bsq8N3t9lA, so3Nw6yZhx3`t5 s4WDho6g5 bwml

slExN6g6bv8q7m5 `v8h`b6N8q5g5 bwml `s8N3izk5

xqiz x`bi4fi !)) uo`yK5{ G100 millisievertsH N9ox1i
xbsy3u x3`CAu. s8N xqiz dt1i6nsJ6 `b4f8Nz

xq`Mq8i5 xqiqb srs6b6gus5 xwg6bsymiqb bKz

iEc5b6bq8i5 g4gi x7ml xyq8i4 kNusb3i4 GciQ`/i

%_u5 &_j5 uo`yK5 srsb`m5H.

4.5 ck6 scsyEJ8N3WtA x7ml
vmQlQ5 wv̀Jtiq5 x7ml
x5b6ND8N6iq5 ie9M̀b5V

srs6b6gu hDJ1N6goEp4f5 WoEx5 W/4nc3mb

gn3t5t0JtQc5b3lQ5 gry/sJ5 cspnDbsJi5 hDJ1N6g5

W9lQ5 x7ml ckwq5yxExc3i3j5 cspnsbsJ5 kNo1k5

x7ml rNgw8N3j5 bw`m4 W9ME`symlQ5.

wv`JtJ5_x5b6N6gi4 cspm0JbsJ8N6g5 w7m`c

W7mEsi3XsJ6 `b4f8kz vNbus5 srs6b6g3usq8k5 x7ml

W/3iq8i3Xs1mb W/Ex4nq5 x7ml

gn3t5t0JtQ/Ex4nq8i4. g`CE/si3XsJ6 giyymlt4

cspm0JbsJ8N6gi4 wv`JtQix6gk5 vNbs2

srs6b6gusq8k5 gnsm5tx3lt4 whmosEc5b3ix3mb W9lA

bm8N ie5 xg6bsiq8k5.

kN6v6`v6ymJ5 WNhxctQ/z5 `b4fx srs6b6gu

hDJ1N6goEi3j5 WoEx5 x7ml kN5yx6 `x8ixc3t5tpqb

xsM5y-=q5 WQx3t5tymK5 Wymt5tlt4 cspm0Jt4nq8i4

x7ml scst5txc5b6LQ5 srs6b6gus5.

wlx6nw`p5 cspmJ3Jx5 x7ml x?tu WNhx3ti

`mi0/Q/sJ5 whmQ/cEx`o5 bmw8i4 W0JbsJi4

ckwq5yxChx3i3j5 s-?`l8`i5 iE?4bq8k5 scs0pymt9lQ5.

gryNh5tx6LQ5 wv`JtJ5 x7m x5b6N6gi4 hDJ1N6gi4

xqiq5 kNùz6g5 s̀8N6g5 x?7jZ6X4gi4.

hdylx6umq7m5 srsk5 xuh7mExl1k5. s9luj5 trLA,

x̀8ixo1Nlx̀Clag5 netbsymK5 s̀N6g5 x?7jZ6X4gi5

srs6b6gusk5..

hDJ1N6g5 wv̀Jtq5 x7ml x5b6N6g5 _ wobsymJ6 er6b3Jx3u5 

tua6tbsMs6ymt8NQ5 ho `b4fx srs6b6gu hDJ1NgoEp3j5 WoEx5, gnsmt5t0JbsJ5 bm4f8kz

wv`Jtq8k5 ie9m`b5 x7ml slExND8N3iq8k5 bm4f8Nz hDJ1N6gi5 gn3t5t0Jbs5txc5b6ym8q7m5 `b4fxl

gry8qo6Lt4, Nlo6Lt4 x7ml xy5p`stQxc8q5gk5 xy5p6Lt4 xaNhc5b6bq5 x7ml iEc5b6bq5. s8N

`s4`gtQlA bw`m4 gn3t5tJ6 `b4f8kz wo5tNhxDbsJk5 bwhmi !(*)_i er6b3Jx3u. `b4fx wo5tNhxDbsJ5

bft5tMs3mb `b4fx wkw5 xqJu4 `wc6ymiq8i4 xqiq8i4 `WyW8 W/s9lt4 iEc5b3bq8i5 wm3usb3i5.

xqiq5 `WyW8 dtMs3ym1u1mb wkw5 kN`o5 xsq8i x7ml w=xqqb w7jq8i. x5b3N3iz

cspn6bsymizb gn3t5t0Jbsiz `b4f8Nz cspn3ti5 x7ml Wlx6bs9lt4 gnstoEpi5, bm8N

v2Wxh[t5tli, Nlosct5t9li, x7ml xw?ct`Qo6Lt4 kNct`Q5.

gn3t5tv8ioM`s6ymJ5 cza3t9lA kNo1i4 bm4fx tuj5 wv`Jtc6Lt4 ie5tx?siq8i4 ie9M`b xqi6nsJ5

cimN6gq8i5 x7ml `b4fx wkw5 iEc5bwNExc6bq5 x7ml x`mm4t5t?[lt4 w=xq3u1i5 WxC3u1i4.

bwm8NsZlx3t9lA, W0JtQ9lA gn3t5t0Jbs8zMs6g6 gn3t5t5t`xMs8q7m5, s8No `m8N gnDuN6g6 x7ml

gz=9MEzi4 gn3t5tJ8N3SA5 `b4f8Nz wo5tNhxDbsJi5 s4WDh`A`i6Lt[l x7ml Nlosco6Lt4 `b8Nl

bwm8Nwoz9li sz`bk5 Wzh5 x3`CAw5. xaNh4t5 xy5pChxo6LQ5 xaNhAyE/3t4 bwm8Ns/exc3iqt9lA.

hDJ1N6g5bs6 b7mscsbsMs3uJ5 WvwiC6bs9lt4 xqJ7mE`xl1u4 `xe4yNhQxcoMs3mb. s8N

bwm8Nwoziz8k5 NlNw5txv8iDtq5 ck6, WbcoD8N6g6 gn6bs5tx6ym8q9lt4, scD`l`/o3t5tJ8N6g6

x7ml hvoJu4 gn6bsJw8Nsli kNo1i gnst9ME4t`AqvlxDi.

s8N `s4`gtQlA, wv`JtJi4_x5b6ND8N6iq8i4 gn3t5t5v`stQymi6 W`sy?9o3t5tymJ8N6g6 bwml N9ox4

wv`Jtq5 x7ml x5b6N6g5 ie9M`bi iE/sAt4 whmQ/s5t`xExcMs6g6, gnstoE0Jt4nq8k5 X3Nwlt4

net9lt4 vg0/s9li kNo1i5, wo5tMs6g5 `b4f8Nz yK9o3XsJi5 gn3t5t0JbsJi5 ck6 x4gwJ8n3iq8i4

bm8Nl W`sy`?9o3t5tymoMs6g6 `m8Nj5, grjx4tbsZu kN6v6`v6ymJi5 WNhxctQ/5ti5 x7ml kNo1i5

wu1i4. 
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wlx6nẁp5 cspmJ3Jx5 x7ml x?tu WNhx3ti

m̀i0/Q/sJ5 whmQ/cEx̀o5 bmw8i4 W0JbsJi4

ckwq5yxChx3i3j5 s-?̀l8̀i5 iE?4bq8k5

scs0pymt9lQ5. gryNh5tx6LQ5. 

xèD/4n6 xqiq5 taq8i srs6b6gu wm3usbw5 t1ux5

xs/zi @))!, `x8ixc6bwot5tp4f5 vNbu gn3t5tMs6ymJ5 cim1N6gi4 wobsNh4ymJi4 xe`D/4n3i x7ml

yoix7 wf`x9M4n/4 xqiq5 taq8i wm3usbw5 t1ux5 xaNh4bs?4g5 srs6b6gusi5 vNbu. taq5

kxbsymJ5 kNo1i5 srs6b6gl5`bu x?`bi5 !(** x7ml !(($.

`b8N WNhx6bsoMs6ymJ6 gn3t5t0Jbsz6gu4 W9lt4 !((%_At9lA `b4fx krq5 x7ml m8iq5 wm3usbw5

t1ux5 slExN6gc8q8iq8i4 iE/`sAt4 ie5tx?`siq8i4. kN`o5 xWEoMs6ymJ5 `b4fxo taq5

slExN6g6bc8qvlx3m`zb, bwmlbs6 iE/s?1u1mb.

so3Nw6yZhx3`t5 cspn6bq8i5 gry/sJ5 net5tMs6g5 bm4fx yoix7 wf`x9M4n/4 xqiq5

wh`mlbs/Exc8q8iq8i4. bwm8NsZlx3t9lA, so3Nw6yZhx3`t5 whMMs6g5 bm8N xe`D/4n6 xqiq5 taq8i

wh`mlbs?excChQ9lA bm4f8kz iE?4gk5 wm3usbw5 t1uxi4 wMQ/s9lt4 u`t5. `x8ixc6bwot5tp4f5 vNbu

whmo6yMs6g5 bm8N xqiq5 sdq8iz taq8i iE/sJ8N3iqb xati5, x3Ni5 x7ml hDyi5.

bwm8NsZlx3t9lA, s8N gnZ4n6 wk1k5 gn3t5t0JbsvstQMs6ym8q7m5, bwm8NwMs6ym9lil srs6b6gu

hDJ1N6goEi3j5 WoEx5 nebsMs6ymt8NQ5. bwmo, x0p`Qqgi5 srsb6gu4 r[Z6g3tsJ5, wMQ/s9lt4 vNbu

x=4g6ymJ5 srs6b6gu hDJ1N6goEi3j5 vtmpC`M5, bmg7uz gn6tbsMs6ymJ5. vtmctc6Lt4 Z?m4f5

r[Z6g3tq8i4 scct`QAtQ9lA cspn6bsJi5 gry/sJ5 NlNw/5txv8i6La. vtm`p5 sfiz `xe4yMs6ymJ5:

• iEc5b6iE/q5 kN6v6`v6ymJ5 xqiq5 x5t1i6ns1mb `b4f8Nz9o xq`ME/q8i5 xgo3tbsymd/q8i5

`x8ixc6bwot5tp4f5 vNbu

• iE/sc5b3iz srs wMw8Nz`i7m5, csb`m6bs8q7m5

• x3Nw5 WxCc6g5 x7ml hD`y5 iElx`Cl4Xq7mb u`t5 taq8i4

• giyymt9lQ5 iE/Excbq8i4 wm8NstQJ6 W`/Ei4`f8q5gu4 W`s8q5gi4 x4gwicC/Ms3m5 w`m4:

- wkw5 iEc5bD8`iD8N6g5 t1ux5 taq8i4 Wc5b8q5t`x7mEo3lt4

- wkw5 iElx6bwomNh4Xo6lt4 t1ux5 taq8i4 i3Jtl4`b5

- wkw5 iEc5bq5tx7mEo3lt4, s-?`l8`i5 iElx6bwomNh4Xo6lt4 u`t5 krqb bq6i4.

- wkw5 xW6hc5boC/3mb ie9M`b5 ie5tx?sZlx3m`zb

- wkw5 iEc5b`zoD8N6g5 is=x4nsc5b6gi4 tuj5 wv`Jtic8q5gi4 iei4, ie9M`bc8q5gi4 x7ml 

xwg6bsJ8No3lt4 `x8ixN6gi4 bmgjz xy5p3DtQizk5 iEc5b6bi Gie5tx?1u5 x7ml

ie`bDJ8N6bgw8Nu1i4 bm4f8kz wm3usb3k5 t1ux5 taq8k5 xgw8N6bcD8`i3liH bm8N W0JtQ9lA, vtm`p5

gn3t5tJmJ`iMs6ymJ5 ck6 xqtQJi4 iEc5bExcEx4nq8i4 wm3usb5 t1ux5 taq8i4. bwmo,

whmo6yMs6g5 `m8N`jzo3t9lA gnstoE0Jtc6lt4 x7ml `s`gtc6lt4 hoJi4 WQxDtc6lt4 ne`/3t5tJi4

d?Ex6ymiq8i4 xqiq5 xe`D/4n6 Ni/symJ5 taq8i wMq8i wm3usbw5 t1ux5. cspm0Jt4nw5 ttC6ymJ5

bm4rz5tx6gi4 gn3t5t9lt4 cspm/s/E`xc6gi4 bmw8i4 wv`JtJi4 ieQix3lA wm3usb6 t1ux6 x7mlbs6

bm4fx xqiq5 hDJ1N6g5 Ni/sc5b6g5 wm3usb3i t1uxi ses6b6gu5

wkw5 bW`E5 vNbuFwso4 lxo1



ie9M`bi grc3S6 whm4n6ysDtQlA ckE5gi4 x7ml

c`ktQJ6 i`e5 `wc6bsJ8N3m`zb; cspmJ5 gd8N6go1i4

hDJ1N6gi4 wlx8i i`e5; x7ml w`ky6, W`sygc6,

ie5tx?siq8k5 tuj5, W?9oxt5t0JbsJ8N3iq8k5, x7ml

b3i3j5 wv`JtJ5 bm4fx ie9M`b5. W/3iq5g6 ck6

xqtQ1m`zb wv`Jtiq5 `s4gCEx4nq8i4 x7ml

x5b3N6iE/z `b4fxl wMc3mb sk6gi4 nix`A6gi4

cspmt5t0JtQ9lQ5 Gie5tx?siz, gd8N6g6bc3iz,

cspm/sJgc5, x?tj5 xgxZ6 x7ml rNgw8N3j5

ckwq5yxChx3i6 xg6bsJ5H.

wkw5 gryJ8N6g5 s-?`l8`i5 gry8q5g8N6g5

gn3t5t0JbsJi4 mo[LA ck6 wv`Jtc3m`z5 x7ml

x5b6N6`g1m`z5 cspmt5t0JbsJ6 gn3t5t0Jbsiz. bwmo

W0JbsJ6 sc6bs5t`x8qgxDi, s-?`l8`i5 gry/s8q4fi,

bwmo x5b6N6gc3S6 `b4fx wkw5 xy5p3ix3m0J4

W0ymiE/3t4 x7ml ckwosDtQ/3t4 `NmA8`i6ymt9li.

bwm8Nwt5bwomlA, wv`JtJ5_x5b6NDtJ5 xsMbsiz

whmosE/siz vgt/sli kNo1i5 x4g6bsymJi5.

bm3ul4`b6 ckwoziz w4WQ/symix3m5 trstlt4

xgD8N6gi4 b4fxl giyymix3mb nStym0Jti4 x7ml

xvsqoDtizi4 sc5tx3li kNo1k5.

wv`JtJ5_x5b3N6g5 gn3t5t0Jbsiq5 W9lA iek5

bm`rym5ytxChQxc3N3m5 gryN6yt5tx3lA. xgo3tbsd/sJ5

WymK5 N9ox1i kNu x=4g6ymJi x7ml kNo1i

x7mlbs6 wclw5 x7ml i3J`t5 sk3iq5 s-?`l8`i5 N9ox4

wh`mlbsJ5. s8N xgo3tbsd/sJ6 NlNw6yym1uJ6 `smJi4

x7ml rhz i3Jts2 G`h3l bm4fx taq5, vsz, b6gq5, s-

?`l8`i5 krq5H wloc6g5 dt`Mu4 xqiq8i4 hDJ1N6g5.

bwml srs6b6gu hdJ1N6goEi3j5 WoEx5 cspn6ym/q5

net5tymJ5, wMq8i bwml XnQ/sJ8N6g6

ci7mN6gcD8N6iqi4 bm4f8Nz xw5g6bsymiq8k5

hDJ1N6gi4. srs6b6gu, cspmJ3Jx5 `m8NsJ6 s4WDh4g5

bm4fx cspm/sJ5 x5b3NC/6g5 bwmz8i5

ur8i6ns8q8N3mb xy`s5t`x3X[Lt[l bwmwtbs9lt4

wv`Jtiq8k5 iEc5b6bq8i5 ieM`bi5.

xe3̀D/4n6 wlx8i n9lw5, kN=4

bwhmi WoExaJ6 II `b4fx srs6b6gu hDJ1N6goEi3j5 WoEx5, ckwozo3m`z5 wo5tNh`xMs6g5

xqiq8k5 xe`D/4n6 kNc6gi n9lw5, kN=4. s8N wobsNhx6ymJ6 bwm8Nwd/s9li `B7M4fq8i5

n9lw5, x7ml `4f8kz Wlt4 kNo1k5 cspn6bsymJk5 xe`D/4ni4 bwhmi !(&)_i.

cspnDt=i6 `b4f8Nz `x8ixc6bwot5tp4fi vNbu bft5tymJ6 bm8N !&_Snt kN`o5 n9li WymJ5

xqiq8i4 xe`D/4n6 d`Milx6gi4 "vmQxcDtco3i6" bmgjz !)) ea7uZZ`sJ5 seq8izF``ob{. bw{hmi, kN`o5

ttcsyxMs6ymJ5 gn3tbs9lt4 bm4fx wclw5, x7ml w7m`c eMlZw5 x7ml N5`t5 "gd8N6g6bc3iq8i4".

gn3t5t0JbsJ5 `NMst4f9l bm7uz W0JbsJu4 gnwtoEp4f gn6tbq5, x7mlbs6 xbq5tx6g5 W0JbsJ5

bm4f8kz hDJ1N6gk5 iE/sc5b6g5 yM3Jxu kNo1i4 xaNhc5bD`i3t5tMs6ymJ6 x7ml iE?A8`i6Lt4

ie9m`bi4, Wbc8q4vlx3t9lA xr4rgi `Nm4gi[l ie5tx?1i4 xgw8Ni4.

cspn6bsv8i6Li `b8N wobsNh1z6ymJ6 bft5tMs6g6 bm4fx bwm8Nwt5tJ5  W-=sc5b6Lt4 xe`D/4n3u5

bm4f8Nz eMlZw5 cf6g5 x7ml w`LC6 x7ml bm4fx kN`o5 iEc5bwNEx`o5 ie9m`bi4 "slExN6gc8q5g5".

nStymix3lA WxC4n6, WxC4no[l scs0/symJ5 iEc5bd/sNt4 cf6bi eMlZs iezi4 x7ml m4`bzi4,

xqJi4 w`LC6 x7ml N5ts tazi4, bwml xyq5 ie9M`b5 xgw8NsJ5. nebsNh1iz srsz, !(&*,

csp/soMs6ymJ6 dt4yymlx3izi4 srsu xe`D/4n6j5 xqiq5 W0JtQ9lA sk6gi4 eMlZw5 cf6g5

xaNh4bslxMs3t9lQ5 x3`CAMs6gu5 xiA6g5.

cspQx6bsv8iCu wob5txCh[Li, cspn3`t5 NiyMs6g5 bm4fx wkw5 wcsmJ5 wMq8i4 cspmd/sJi4

gn3t5t0JbsMs6ymJi4 !(&)_i, ryxio `b8N xiA6ymJgcso6Li x7ml ckw5g`i5tx6ymo6Lt4 iEc5bDyq5.

ciQ`/i $)_Snt kN`o5 n9li ho wh`m`ltc6g5 bmg7uz xe`D/4n6 xqiq8i4, ryxio bm3uXl4 sc`hao6g5

bm8N iE/4nsizi4 ie9M`b6 ie5tx?s9li.

whoX9oxo3t9lA srs6 !(((, gn3t5t0Jbsix6g5 X3N4bsMs6g5 x7ml vJy5tbs9lt4 vg0pct`Q/`s9lt4

`x8ix=1u WoEpq5 n9lw5, cspn3`t5 wMsQ9lt4 x3`CAxi !((*_u5 !(((_j5 kx5t9lt4 cspm0Jbsix6gi4,

x7ml kN=4 ietxE1i3j5 x7ml ckwq4yxCh1i3j5 vtmpC`M5. x0p`Qqgi4 WixZc6Lt4 gn3t5t9lt4, x7ml

r`sy9lt4 kN`o5 NlNw6Lt4 bm3u4 trb`siC6Lt4. W=ct5tMs6g5 cspn3ti4, kN=4 ietxE1i3j5 x7ml

ckwq4yxCh1i3j5 vtmpC`M5 r[Z6g3tq5, x=4g6ymJi `x8ix=qi5 wcNw/3`t5 x7ml kNo1i r[Z6g3tsJ5

r`sylt4 bmgjz grco5tx3t9lA gn3t5t0Jbsix6g6, g8idbsMs8q8izi, W5txoQxcM`s6g6

gnstoEiE/K5.
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4.6 cspm0JtQN/6bq8k5 w2X6ymiz
x7ml yKi4nu WoExaix6g5

bf4nsJu4 x7ml W7mEs9li wMz5 srs6b6gu

hDJ1N6goEi3j5 WoEx5 w`k5 tuxk5 cspnDbsJ6

gry?9oxtxyJ6 x7ml gn3t5tQc6b6lQ5 bm4fx wv`JtJ5

ie9M`b5 x7ml x5b3N6g5 bm4f8Nz hDJ1N6gi5, bwml

bm4fx kN`o5 whmosE5txD8N3ix3mb gnsm5txDt4 W9lA

iEc5b6bqb xg6bs0Jyq8i4. srs6b6gzi vNbs,

`m8NsJ6 cspm/sJ6 slExN3izi4 bm4fx `nMQ/symJ5

wv`Jtq8i5 ie9M`b5 iE/s8qNc5b3t9lQ5 ie9M`b5.

cspm5tx8q8i6 bm4f8kz slExN3iq8k5 wv`Jtiq8k5

vJyJu4 mo4n3t5tc5b3ix6g6 bmgjz xqJmE`xl1u4 x7ml

Nlo6N6gu wko`mi, w`k2 whm0Jyq8i4 x7ml Z?moEi2

cimc3bwot5ti3u W0JbsJ5.

W/3iq5g6 gry5txEx4nzi4 x4gwJ8N6iz hDJ1N6g6

Ni/sc5b6g5 ieM`bi wkw5 tuq8i. sk6g5

bwm8Nwt5tJ5 wv`Jti6n5 tuj5 rNgw8N3j5 w`kycDtzk5

Gh3l bm4fx wuxl4, h`S6g3i6, x7ml xz`/3lc5b3i6H

ieQc5b6bq5, w`kyz, x7ml `rNs/tAt W?9oxi6

ckwizik5, x7ml tus2 `xe4ymsDtq5. hDJ1N6g5 tuj5

wh`m`lbs?4g5 wlx8i srs6b6g6.

ie9M`b5 bwm8NsZu4 x7ml vJyJu4 WmEsq8N6g5 x7ml

wlx`imE1mb w`kyq8i5 ckw5yxDtQ9lQ5 kN6v6`v6ymJ5.

bm4fx i`e5 xqJu4 tuq8k5 ie5tx?Q/s1mb x`gtc6g5

csb`m9l iE/s?4g5 kN6v6`v6ymJi srs6b6gusi5. `b4fx

i`e5 wvJD8N6g5 sN`bElQ5 cimN6g5, `x8iDbsymJ5, x7ml

cimNw5 Wsi6`ns9lt[l `b4f8Nz c9l`N5 iedtq8i4

is=x4ns?4gi5. xaNh1i6, ieoEi6 x7ml

r4rt/c8q8i6 ieM`bu4 nq4Ju4 vtz5tx3t5tJ6

kN6v6`v6ymJi4 btzt9lQ5 x7ml ie`b3t5t?1iq5 x7ml

wo8ix3t5t0Jbs9lt4 W`sygc3u x8i6N6gi4. w`ky6,

W`sygc6, b6i6 x7ml `rNs/3tA5 W?9oxJtQi6

wv`JtcDtQ?s bm4fx i`e5 bm4fxl whmQ/s5tx6ym1ult4

slE`xN6gc3i3X5 iE/sJc3Ex4nzk5 hDJ1N6gu4.

iEc5b`zo3i6 is=3=1usb3i4 bwmzi5 Wvwoc5b6g6

wkw5 dwilxo6Lt4, x7ml W?9oxt5to6Lt4

c9l̀NzJtg5  x̀8ixEc/c5b6Lt4 h̀3l bm4f8iz xsq5

ysCs/6gclxo6g5 x7ml `smtlc5b6g5. x7mlbs6,

ieQc5b6bq5 ie5tx?w5 is=3=1u5 W/4nsc5b8q7mb

bmw8kXl4 kN6v6`v6ymJk5. cspnDb`sv8iExo4 bm4fx

cim0Jbsoc5b6g5 W9lQ5 ie9M5bq8iq8k5 iEc9M5`bi4.

hdJ1N6gcEx4nzk5 wh`m`lt4ngx5 xe`D/4n6, `WyW8,

dWDw/s5 r[`M6g6 x7ml dWDw/sbs?1uJ6 `b4y`=8. bm4fx

tuq8i sk6y?9oxJ8N6g5 x7ml tuqi x?7jx4X9oxlt4

ieQc5b6bq5tA5.

r?9o3u er6`bl1u9l x=4g6ymJq8i, sk6i6nw5 @%_Sntu5

kNcg5 `wcwc5b6g5 xqiq7i4 xe`D/4n6 dt1i6ns9li

`b4f8Nz `wcD8N6bq5 csb`m5 ci7mAtQ8q9lA, xqiz

cspm/sJ6 wlEx8Nq8izi4. x5b6N6g5 

iE/s/Ex4nq8k5 bm4fx dt4yymJ5 xe`D/4n6

wobs5txv8iE`xo5, Wlx6gu4 er6`bl4 x7ml kN=4

x=4g6ymJq5. `m8NsJ6, wvJtiq5 ie9M`b5 ho

whmQ/sK5 xqi6ns1mb slExN/C3iqi5 xe`D/4ni5. s8N

bwm8Nwozlx6g6 W9lA ieQc5b6bq5 is=3=1usbw5

ie5tx?sl`xCl8q7mb x7ml ie5tx?sZlx5

is=3=1usbw5 xrg`Jbslx6Lt4 sk6gk5 kN6v6`v6ymJk5

srs6b6gusk5.

W/3iq5g6 who5t0JtcEx4n6 sc3ix3li bm4f8kz ck6

hDJ1N6g5 xqiq5 xq[o?9ox1m`zb s-?`l8`i5

kaX9ox1m`zb srs6b6gusi. uxiE/s5txc5b3li

xfMw5gu4 bm8N vJy/Exo4, Wlx6gu4 xe`D/4n6 x7ml

wd`xM4n/4, xg6lt4 xgw8N3ix6gi4 WixZos3lt4 `b4fxl

ck6 x0p`Qqic3m`zb xe4yymix3mb.

urJ6 dt1i6`n3j4 m1i6gEoD8Nq5g6 n=C/4 xqiq5

xsq8i wMq8i srs6b6gus5 bwm8Nwoz?9MwJ6

de6y0Jbsc5b6gk5 xaNh4ti5. bm8N m1i6gEoD8Nq5g6

n=C/4 ieQxDtQ/zi5 w[hAt9li i3Jtu x7ml

sxtx`Do3X5 iE/six6Li. bm3uXl4 n=3l4 s4WE/sK6

W/sNhQ/s9li yZox6g6gi5. wMq5 wkw5 GWlx6gu4

y[Zox6g3X4g5H, wMos0pv8ic5b3m`z5 n=3l4 bm4f8Nz

ie9M`bi5 bwml Wbc6`g/q8i6ns9li.

xqiz `wc6bsc5b3izb xqiq5 dWDw/s5 r[`M6g6 x7ml

dWDw/sbs?1uJ6 `b4y`=8 S6gi6nsJ5 `b4f8Nz

`wcD8N6bq5 csb`m5 ci7mAtQ8q9lA x`NNi bw>i

w`k=xlw5, et3us5, r?9o6 x7ml er6`bl4 x=4g6ymJq8i.

`WyW8 cspm/s1uJ5 `wc6bsc5b3iq8i4 er6`bl

x=4g6ymJq8i dt1i6ns9lt4 `b4f8Nz `wcD8N6bq5

csb`m5 ci7mAtQ8q9lA. bwm8NsZlx3t9lA, `x8ix=1i

wcNw/3`t5 x7ml kN`o5 sc6ymK5 bm8N ho tuj5

ie5tx?sJ6 iEc5b3lA ieM`b6 `b4f8Nz9o

iEc5b`zo6gi5 ie5tx?s8q5gi4 x7ml xrgJi4

is=3=1i ie`bE/s?4gi5.

wkw5 bW`E5 vNbuFwso4 lxo1
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W7mEsK6 bm8N cJyJu4 uxiE/sAi iEc5b3i6 kNo1i

`wc`wJk5 ieM`bi4 wMc6gi4 hDJ1N6gi4. xqiq5

xe`D/4n6, dWDw/s5 r[`M6g6, dWDw/sbs?1uJ6 `b4y`=8,

`WyW8 x7ml xyq5 `Ws`W8 srs6b6gusi hobs6 bm8N

uxiE/sq8N3li. s8N cspmo3t5tix6g6 sfiz:

xqiq5 hDJ1N6g5 `wc6bsJ5; xqiq5 Ni/sc5b6g5

wk1i; x=4g6ymJi x0p`Qqiq5 bm4fx xqiq5; x7ml

xqiq5 xq[o?9ox1m`zb kaX9ox1m`zb`l8`i5.

xq`M6 w3X6ymiz wlx8i hDJ1N6g5 wkw5 tuqi

cspnDbsJi bm4f8kz gd8N6yJ5 x4g6yiq8k5 hDJ1N6g5

wMc3mb cimoDbsJ8N6iq8k5. `bwml cspnDt=i3i5 ?`D

er6bq8i5 bft5tymJ5 bm8N xe`D/4n6

trstymt5tJ8N3izi4 WD3DN5txD8Nwot5tli x7ml

ckwosDyE/q8i4 wlxq0Jtco3t5t0J8N6g6 hDy3i,

xyq5 cspn6bsymJ5 Nigw8N6 yM3Jx3u bft5tymJcCt4

x4gW8N6bq8i4. vJyJ6 cspnDbsJ6 xNNi4 x7ml hDy3i4

kN=1u gryt5tJ8N6g6 `wc6bsc5b3iz hDJ1N6g6 x7ml

ck6 bm4fx x4gwJ8N3m`zb hD`y5 WD3X9oxJtq8i4 x7ml

xJqJtQ/q8k5 sNb6y0Jtq5 xu3l1k5 x7ml ci7mk5.

bf/s8z6ymK6 bm4fx tuj5 wv`Jt5 E x7ml vtzJ5 tuj5
wv`Jt5 E, x7m wfx9M[n/4 nSpym0JbsJ8NC/Ms6g5

bmgjz xe`D/4n6. wMq5 s6h3u4 x`s4tDt5 x7ml wcl

tuj5 wv`Jt wv`JtJ8N6g5 nS0pymlt4 wk1i4

x4g6bsJ8Nq9lt4 `Wy`W8i5. cspnDbsJ6 wk1i4

wo5txChxDbsJ6 bm4fx x4gwJ8N3iq8k5 xe`D/4nccbsJ5

gd8N6gc3i6nsJ5 x0p`Qqgi ie5tx?1i4 `h3l `suZ s6h3u4

x`s4tDt5, wfx9M4n/4 x7ml tuj5 wv`Jt5 E x`gtcC/6g5

NlND8`i3ix3li W/sJi5 i3Jti5 cspnDbsJi5.

W/3iq5g6 who5t0JtcEx4n6 sc3ix3li bm4f8kz ck6

cimN3m`zb `Ws`W8 wk1i gzJtc6Li cspnDb`sJ=i3i4

i3Jti4. cspnwv8iE`xc6g5 bm8N ck6 xqiz x7ml

x4gwiz dWDw/s5 r[`M6g6 cspnDtc6Li i3Jti4

bwm8NsJ8NClx3m`z5bs6 x4gwiz wk1k5.

`b8Ngx6 cz5tx`n6 cspn6bsif cimN6g5 hDJ1N6gi5

vNbs srs6b6gzi vJytbsJ6 kN=1u. s8N

wo5tNhx3i6 whmo6ymJ6 bm8N xqiz `Ws`W8 WxCq8i4

srsc6t9lQ5 xbsy3u. bwm8NsZlx3t9lA, W/3iq5g6

c`kwoz/Ex4nz iEsQix3lQ5 x4gwJ8N6iq5. k`b5

iEsA`t5 WixZq5 bf8N6b`s5txExo5 ei6bslt4 kN=1u

wo5tNhxDbsJ2 x7mlbs6 wo5tNhxDbsJi Nigw8N6

yM3Jx srs6b6gq8i.

kN=1u wo5tNhxDbsJ6 wvJD8N6g6 cspn3ti4

x=4ymt9lQ5 x4gwiq5 `WyW8 x7ml bm4fx xe`D/4n6.

W=c3tbsJ5 bf8ND8N3lt4 x4g6yiq8i4 hDJ1N6g5

W?9oxizi5 WxC4n6, kbC`M6 x7ml xzJ4ysi6nw5

kbCw5.

xgo3tbsd/sJ6 bm8N cspnwi6 bm4fx cspnD`t5

`rNs/o6ymtbsc5b6g5 srs6b6gu hDJ1N6goEi3j5 WoEx5

x7ml `x8ixc6bwot5tp4fi vNbu bmgjz

dWDw/sbs?1uJ6 `b4y`=8 sco`MZa6tbsli nwml

WoEctq8i5 euDx6bsJ8N3ix3m5. cspnwv8iEx`o5

bmg7uz ck6 x0p`Qqg5 dWDw/sbs?1uJ6 `b4y`=8 tuu

x?7jx4X9ox?1m`zb x7ml ckwos3t5t?1m`zb

i3Jt`i9Lt4, wMQ/s9lt4 wkw5. s8N cspmo3t5tJ8N6g6

x4g6yiz dWDw/sbs?1uJ6 `b4y`=8, s8N `s4`gtQlA,

WJ8N3iq5 wkw5 sN`bEix3lA x7u3l1N6 x7ml `x8ixN6,

x7ml xqiq5 WxCw5 Gselx6gflw5 hDy`M5

`x8ixc5boD8N3mbH. s8N cspm/sJ6 wv`JtJ8N3m5

`x8ix=1i wcNw/3tk5 whmosEix3t9lQ5 ck6 x4tQJi4

`wcwJ8N3m`zb slExN6gcoq9li G`wcD8N6bq5 csb`m5

ci7mAtQ8q9lAH sk6gk5 x0p`Qqo6ymJk5

dWDw/sbs?1uJ6 `b4y`=8.

Z?m4f5 kN5yx3u kN5yx2 x5pdt=iq8i5 tn `m4r8`b{
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WoExE/sviExo4 bm4fx x4gwc5b3iq5 vt5h6ym`J9lt4

`Ws`W8 x7mlbs6 bm4f8kz x4gwc5b3iq8k5 rNgw8N3j5

`Ws`W8. vt6h6ymJ5 wu1k5 x4g6yc5bstJ8N3u1mb x7ml

nq4t5tti6nslt4, n`q[ot5tlt4[`l8`i5 s-?`l8`i5

x0p`Qqbq8i4 `x8ixoDbsJ8N3m`zb x0pQqbzi5

iEsQ/sJ2. w4WQ/s5txv8iExo4 bm4f8kz vt6h6ymJk5

WD3X9ox0Jtq8k5 hD`y5, x7mlbs6 xJq8iq5

sNb6yJ8N3m`zb bm4f8iz `x8ixN6gi4 x7ml

xu3l1N6gi4, bm8Nbs6 wob5txv8iChQxo4.

wMq5 `s8N6g5 x?7jx/5g5 kNi`z3mb x7ml Xy/4ns1mb

bm3uXl1k5 xwgc5b6bq8k5 xg6bsc5b6g5 `wcwc5b6gi5

ie9M`bi. bm4fx `s8N6g5 x?7jx/5g5 Wbcw8N3mb

srs6b6g x?tq8i srsk5 bsnk5 xuh7mExl1k5 x7ml

iEct`Qc5b3iq5tA5 k`xc5b6g5 fm1i5, g4gj5 wk1kl

trst9li.

wh`mlQ/`s8q8N6g6 bm4fx x4gc6b6bq5 kNu5 W9lt4

S`l8ix7 `smMsv`h5 `Nnsto @!). cspns`t5 bfNhx6g5

bm8N `s8N6g6 x?7jx4t/5g6 x4gwym1m`z5 w/D?s/zi

`smJtzi i3J`t5 x7ml wkw5. s8N WNhx6bsJ6

W/`E6bs/Exo4, N9ox4fgw8N6 bft5tAi bwml

x4gwic8qM6 s-?`l8`i5 slExDbsJ8N6izi4

trstMs8qt9lA `x8ix8N6iz x4g6bsq9l

bfnDMs8q8iq8i.

x`gt`o5 gnstoEi6 b5b6N6`gK6 bmsz g`CEix3lA

srs6b6gu hDJ1N6goEi3j5 WoEx5. gnstoEi6

wMc6g6 cspm/sJgc3i5 ie9M`b5 wv`Jtc3iq8k5 x7ml

x5b3ND8n3iq8k5 iE/sAt4 ie9M`b5 x7ml is=x4nw5

i`e5, x7ml W7mEsiz w`kygcE/sJ5 bmw8k5

ckwq5yxChx3i3u x7ml ckwq5yxExc3iu. bwml

WbcExc6g6 euDx6bs5tx3lui x`gtc3iz cimNq8iz

x7ml scs0p`p5 x`gtc3i3Xs1mb, s-?`l8`i5 hNs?5

x4g6yiq gn3t5t0Jbst9lA hDJ1N6g8k5 cspm/s/Ex`o5

wk1k5.

`x8ixc6bwot5tp4f5 x7ml x?tu nN`p5 `mi0/q5

whm5txEx`o5 bmw8i4 W0JbsJi wvJ6Dbst9lA

wlx6nwi6 s-?`l8`i5 iEc5bExc6bq8i4 scs0pt9lQ5.

bwmo W0JbsJ6 scsys5tx8qgxDt4

gn3t5t0Jbs5tx8qgxDt4, s-?`l8`i5 gry/s5tx8q4fi,

bwmo x5b6N6gcoD8N6g6 wkw5 xy5pD8N3mb x7ml

ckwosc5b3iE/q5 `Nmrg`aoz`Zo3lt4. bm8N

bwm8Nwt5bwomix3lA, wv`Jtq5_x5b3N3iq5

xsMbs5tx3lt4 whmosEpi5 vgt/slt4 `b4f8Nz9l

kNo1i x4g6bsJi5. bm3ul4`b6 ckwoziz

whmQ/s5tx3lt4 trstix3mb xg6bsJ8N6gi4bs6 `b4fxl

nS7u0Jbs8ix6gk5 x7ml `x8i6yJ8N3m`zb scs0p5tx3lt4

kNo1i4. bm4fx WNhx6bsJ5 srs6b6gusk5

gnsmt5t0Jbstx3lt4 whmosE0Jt4ni4 sc5txD8N6ix3mb

W9lA xaNh1i6 x7ml `wc6bsc5b3iq5 bm3u4 ie9M`b5

x7ml is=3=1i5 i`e5.

skQ5 WoEx4nw5 vJy5tbsymJ5 srs6b6gu

hDJ1N6goEi3j5 WoEx5 `bm4fxl WNhx6ym/q5

rN4fgw8N6k5 bs5gE/sN/6g5 hDJ1N6g5 wlx8i

ie9M`b5. b`s5gq x5b3NC/3iq5b, ck6 W0JbsJ5

gry/sc5b3X5 Gs-?`l8`i5 gry/s5txc5b8qM5H, x7ml ck6

rNgw8N6 Woc5b3X W9lA bm8N bwm8Nwt5tJ6

wobs5txChQx`o5. s8N `s4`gtQlA, cspn6bs?Qx`o5 ck6

x3Nw5 WxC6`bc5b6g5 xgc5b3Xs4 bmg7uz gnCu4

whmosE5tx3ix3t9lQ5 W9lA iEc5b6bt4 ie9M`b5

Wlx6gu4 bm4f8kz cspm/sJk5 wMc3iq8i4 `WyW8

x7ml xe`D/4n6.

Wc`b5bs6 W`sy`?9oExc3uJ6 scsy6 `b4fkz wv`Jtq8k5 _

x5b3ND8N3iq8k5 cspm/s/Exc6g5 gn3t5t0JbsJ5.

ttC6ymAt4 gryN6i6nsN/6g5 bwml x0p`Qqg5 kN`o5

scsyct`Qq8iq8k5 bm8N whmQ/s5txExc3uJ6

W?9oxtbs8izk5.

bmw8k5, cspm/so3S6 b4fx wMq8i xu`h8q5gi4 x7ml

`b4f8iz9MEsJj5 W0Jt4nc6g5, bm8NsQ9li cimN6g6

`wc6bs5t9lA ie9M`b6. srs6b6gxi vNbs, slExN6g5

`nMQ/symJ5 wv`Jtq8i5 i`Ec5b3lQ5 ie9M`b5, Wlx6gu4

xyxi4 ie5tx?4bc8qM6 x7ml xrglx8q5`g9lt4

xg6bsJ8N6g5 xgw8NsK5.

wkw5 bW`E5 vNbuFwso4 lxo1



wkw5 bẀE5/wso4 lo1 x7m wkw5 bẀE5/ ỳb5 if{
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swA 5

ssrs6b6gu hDJ1N6goEi3j5 WoEx5 wob6yymK5

bm4fx roxgw8N6 gnZ4w5 srsb6gusk5 W/`sc5b6lt4

WymJ5 hDJ1N6gi4 ie9M`b8i xy5`pJ8Nl`x3iq8k5

x4gwJ8Nl`x3iq8k5 bms8N iEc5b3iE/q8k5,

W?9oxt5t0Jt4nq8k5 x7ml w`kyq8k5. bwmw7m5,

WoEt5t0JbsJ5 WoE?4g5 xfisJu4 x7ml

xgw8N`s`Jt9Lt4 wo8ix3t5tJt4nk5,

wo5bE`xc6bq8k5, cspmoEx9MA8N6iq8k5 x7ml

gnsm/Exc3iq8k5.

sk6g5 WixZw5 x7ml ckwos6bsJ5 xg6bsc5b6ymK5

srs6b6gu hDJ1N6goEi3j5 WoEx5 giyym9lt4

wo8ix3t5ti3u4 wo8ix3=1i x7ml wo5tNhx3i6

wo8ix3=s8q5gu x7ml cspmoEx9MA8N6iq8k5

vNbus5 srs6b6gzi. bm4fx wMc6g5 N9ox1i

wo8ix3=1u wo8ix3t5t0J`t5, x=4g6ymJi

hDJ1N6goEij5 WoE`p5, yKo6tsc5b6g8k5

wo5tNhxDbsJ5, kNo1i SMC8i6, x7ml

w8Ngxw5_so3Nw6yZhx3`t5 vtmc5b3iq5.

sk6gi xgD8N6g5 `b4fx srs6b6gu hDJ1N6goEi3j5

WoEx5 gnstoE0JtQix6bq8k5 kNo1k5,

xbsysb6lt4 wu1k5 sc9M1i6 x7ml wkr`gbslt4

vtmlt4 bwm8N gn3t5tx?1N6insJ6.

xpo`Q8qg5 WixZw5 xg6bsc5b6g5

gnstoEi3u, wobExc6bq8k5, wo8ix3=1i

x7ml cspmoEx9M[t9MA`t5 bm4fx bm3u4

euDx6bs5txExo5. bwml `xe4yymic8q5gu4

xg6ymJ5 wo5txChAtQ9lQ5 bm8N vJ`y8N6g6,

w`M8i4f5 W7mEsJ5 bf/sNt4

`cq6bsgw8Nc5b3uJ5.

Wc`b5bs6 euDx6bs5txExo4 x4gwc5b3iz bm8N

cspm/s/Exc6g5 gn3tbsizk5 wk1k5.

x0p`Q8q`gb`s1mb gnstoE0JbsJ5 x7ml rhw5

nebs?9oxyJ5 k`ba9lt4 x7ml

whm5tx6ym9lt4 x7ml gz5tx6Lt4 gry/`s5txD8N6lt4

xJq5gtA5 kNo1i.

srs6b6gu hDJ1N6goEi3j5 WoEx5 bf4nsJu4

WNhx6ymJ5 bwm8Ns5txd9lA bm8N gn3t5t0JbsJ5

xg6Lt4 bmw8i4 so3Nw6yZhx3bsJtA5 x7ml

cspm/sJfc5 g8idbs9lt4 W`sygcq5tA5 `Nm4`g9lt4,

xg6bsJ8N6Lt4, x7ml grysm/sJ8N6lt4. wobsJ5

`b4f8Nz5 xg6bsJi5 x`gtc6g6 vJ`y8N6tix3lA

gi/siz x7ml b`s6yiz5 srs6b6gusk5 bm4f8kz

W0JbsJk5.

5.1 wo8ix3t5t0J̀t5 W?9oxtbsiq5
srs6b6gus5 wo8ix3=qk5

kN6v6`v6ymJ5 WNhxctQ/sJ5 x7ml srs6b6gu

hDJ1N6goEi3j5 WoEx5 NlNw6yymJ5

WbcExc3izi4 bm4f8iz yMj5 x?tj5

wo8ix3t5tJ`t5 wv`JtQix3lt4        cspm-

`?o6i6nsix3mb kN`o5 x7ml x=4g6ymJ5

WoE/Exciz hDJ1N6g5 W0JbsJ5. wonw`p5 `J`v8,

kN5yx x7ml kN5 mgwz5txMs6g5 wMostJm9lA

bm4fx cspm/s/Ex`o5. bwm8NwoziEoM`s6bz,

wo8ixDt4nw5 netb`sMs6g5 wotb`six3mb hD`y5

x7ml m4f4g5 b4f8iz hJ1N6gi4 srs6b6gu.

x9MzJ5 kNq5 _ kN5yx6 ne5tM`s6g5 wo8ixDti4

kN5yx3j5 wo8ix3=q8i wv`Jtix6gk5

cspmt5t0Jtq8i4 `b4fx srs6b6gu hDJ1N6goEi3j5

WoEx5. WoEx4nk5 nNmiq5 netbsMs6g5

WoEcbs9lt4 wonw`p5, wo8ix3=1i vtm`p5, x7ml

Z?m4fq5 kN5yx6 wo8ix6goEpq8k5 xsM5y-=z.

wo8ixD`t5 netbsJ5 wo8ix3=q8k5 bs?i `J`v8

x0pQq4r9liq5 kN5yx3u, x0p`Qix3mQ5 x=4g6ymJ5

ckwoziqb. wo8ix3=1u wo8ix3`t5 WoEcb`Ms3uJ5

netbs?9oxt9lQ5 bm4fx wo8ixDt4nw5.

wo8ix3i6, wo5tNhx3t5ti6,
cspmoEx9MA8N6i6 x7ml

gnsmt5tc5b3i6
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`b4fx wo8ixDt4nos6g5 giyMs6g5 hDJ1N6gk5

W0JbsJi4 `b4f8kz wo8ix3=1k5 bwml `b4fx

trstQ9lt4 srs6b6gusk5 m4f4gk5 x7ml vJyJu4

xg6bsix6Lt4 srsk5 xuh7mExl1k5.

5.2 srs6b6gu hDJ1N6goEi3j5
vm̀p5

srs6b6gu hDJ1N6goEi3j5 vm`p5 Wc`b5bs6

wv`Jt5tx6g6 xg6bJ8N6g6 gn3t5t0JbsJk5

xe4h6bs5t9lA h3`Ciz II `b4fx srs6b6gu
hDJ1N6goEi3j5 WoEx5. wvJ6bs9lt4 kN6v6`v6ymJi5

WNhxct`Q4g5, `b4fx x=4g6ymJi hDJ1N6goEi3j5 vmp5

WoEp`sc5b6g5 kNo1k5 x7ml x=4g6ymJk5

vmps9lt4 wMq8k5 cspnDbsJk5, x7ml

gnsmt5tpQ/s9lt4 x7ml WoEt5t0JbsJk5

r[Z6g6ts9lt4 kNo1i. bm8N neb`symiq5 srs6b6gu

hDJ1N6goEi3j5 vm`p5 wiq5 W7mEsymJ5

xg6y5tx3t5t?1mb r`sypJ8N6Lt4 gn3t5tps9lt4

x?`b8i5 srs6b6gu hDJ1N6goEi3j5 WoEx5 x7ml

vNbu srs6b6gus5.

wiq5 srsj5 xbsy3j5 `xe4b`sMs6ymJ5 x=4g6ymJi

bwhmi wkw5 tuq8k5 slExN6g6bc8ixChQ/s5t9lA

W9lQ5 hDJ1N6g5. bm4rq5g5 x=4g6ymJ5 WNhx6tc6g5

bm4f8iz srs6b6gu hDJ1N6goEi3j5 vm`p5 W/4nq9l

sk6y?9oxq8N6g5. w`v6t5tpsc5b3mb `b4f8kz kN`o5
x7ml srs6b6gu hDJ1N6goEi3j5 WoEx5

so3Nw6yZhx3tq8i4 x7ml vtmpC`M5. `b8Nl kNo1i

WNhx6g5 kNctQ/sJ6. 

wclw5 #@ wMsJ5 er6`bl1u5

=KxE !((*

x4̀I=4 !! wMsJ5 m4v8p tsb kNoq8i5

Gwk=xlw5, `m5y !((* ti x7ml x9MwzJ5H

/lNw @$ wMsJ5 et3usi5 x7ml /lNw

k=WE !((*

vq3Oi6 @! wMsJ5 r?9`o5 kNoq8i5

`/kxE @)))

K̀w5B̀sx{ sz`bi @) wMsJ5 `b4f8Nz !$ `J`v8 weoqb 

=KxE @))! kNoq8i5

Nwi !* wMsJ5 %_i5 kNo1i5

`MXgx, `m5y @)))

vtLQ5 !@^ wMsJ5

yK9o3Xs?4g5 WoÈp5 wo8ix3tbsiq5

ti vNbu ttC3=z5Fxgw8NsJc3=z5

w4WQ/s5tx6Lil kNc5tu1i5. srs6b6gu

hDJ1N6goEi3j5 vm`p5 wiq5 vJy5tx3gu4

vmtbsc5b3mb x7ml wvJc5b6LQ5 hdJ1N6gk5

W0JbsJi4, sk6g5 srs6b6gu hDJ1N6goEi3j5 vm`p5

wcNw`/co6ymJ5 W/4nc6i6nsJi4, s-?`l8`i5

wo8ixoEx9M[Lt4 dt1i6nj5.

5.3 yK9o3X̀s?4g5 WoÈp5
wo8ix3tbsiq5

wkr5gi kNo1i, wkw5 `nha1mb wk1k5 bm4f8kz

kNo1i `x8ix`=5, xaNh4goE`p5, wcloE`p5,

vJ`y8ND8N6gk5 r[Z6g6`t, x=4g6ymJi x7ml kNo1i

kN6v6`v6ymJ5 xsM5ypq8i r[Z6g3`t5, w8Ngxw5, bm4fx

cspQx3=Q9lQ5. `b4fx bwmw7m5 "yKo3X`s?1mb

WoEps9lt4" gnstoEi4f5 x7mlFs-?`l8`i5

scct`QAbs9lt4 hDJ1N6goEi3j5 cspm/sJ4nw5.

bm4fx yK9o3X`s?4g5 WoE`p5 WNhx6tsc5b3mb xqJu4

W/4nc6Lt4, x7ml whmosE/Exc6Lt4

gz=Qix6bq8k5 scsy4nqb.



1998 wfl1i5 G=-KxEHH
I x4Ì=4 Gm̀0pHH
I /lNw Gk=WEH

2000 vq3Oi6 G`/kxEHH

2001 Sxw5Bsx{ G=-KxEHH
I Nwi, M̀Xgx Gm̀0pH

wcNw/6tk5 wo8ix6tti6

 srs6b`1g2 vN1Nzi5H

I hD1N6goEi3j5 S`MC1i6 H

I k=WE, tyWE !(((

I srs6b`1g2 vN1Nzi5 H

I hD1N6goEi3j5 H

I S`MC1i6 =-KxE @)))

I txN8`t hD1N6goEi3j5H

I S`MC1i6 s4`gWE, H

I k=WE @))!

AE5y8 kNoq8i5 H

I S`MC1i6  `/kxE @)))

wk=xlw5 kNoq8i5 H

I S`MC1i6  `/kxE @))!

t

A

w

sv!

sv@

sv@

sv!

t

A w

x4`M=4
`s fl

mwJ

sMy soK
?D

WK Ao4

vfx{
t{o8

Bw8{6
xS6ymiz

g4`g`/6g6

Kx5 u4`Kn8
t`y5y4

w`vBs4

XsM`g6 

Ax5n8 Mw4

: `bn8

Kxw5Bsx{

/lNw

sl6Bx6`g6

x4̀M=4

g4`g`/6g6

Kx5 u4`Kn8
t`y5y4

w`vBs4

XsM`g6 
sl6Bx6`g6

d6l6`g6
wcl4`g5tx6

cshw5g6

xshw5g6

w4Wx3J4

bl3Jx6

: `f`ZD5s6h6`g6

vq6Oi6trC3Jx6

x3=x5

cmi5gx6

w[lo`Z3J4

n9o6 rzw5

Ns̀/5

w[lo4

niC/4

nirlx6

wclw5

r7uD5

X8i6`g6

er6b6Jx6

vq6L`ZW4

u5tmbo4

cshw5g6

xshw5g6

w4Wx3J4

n9o6 rzw5

Ns`/5

w[lo4

niC/4

vq6L`ZW4u5tmbo4

Nw8

B̀s2bwJ
m4`f=4

eS6v6 EAM5

ẁk=4

Kx5 SM=b8{

Kx5 y7n8

: `p8 mE soK

gob

Kx5 `A5 Bs2
: f̀=s Mw4

:: `vm4{
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Ǹi8iq5 WoEpsJk5 wo8ix3=sJi5 kNo1k5 SMC3=sJi5 xg6bsMs6g5 vNbs2 srs6b6gzi5
WoExaJ6 II WoE/st9lA srs6b6gu5 hDJ1N6gk5 WoExaJi5.
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r`six3li W/sJmJk5, yK9o3X`s?4g5 WoE`p5 wo8ix3tbsMs6g5

hDJ1N6gi4 srs6b6gus5 kNoq8i cspmJ3JxE/sJ5, w8Ngcw5 x7ml

m4f4g5 `MXgxu, kNK5, x7ml kN5yx6. wo8ix6bsJ5 gzicMs6g5

wo8ix3t5t0Jtq8i4 `b4fx x9MwzJ5 x=4g6ymJq5 _ kN5yx6

`b4fxlbs6 wv`JtMs3mb wqC5txD8N6Li wo8ix6bsJ5.

@))!_At9lA, ti W`sygcoE-=z euD5txMs6ym1mb wo8ixDt4ni4

x7ml ck6 xg6bsJ8NC/3m`zb. s8N wMcMs6g6 xW6hc5b6Lt4

yMoEpsJi4 so3Nw6yZhx3ti4 wonwpi4 kN5yx3u x7ml `J`v8, x7ml

`xe4yoMs6g5 xgo3bsd/sJos6Lt4 W`sy`?9o6tbsd9lQ5

wo8ix3t5t0Jtq5.

bwmz8i5 yK9o3`X6 wo8ix3bsMs6g6 !((&_u, sz`bi !)) srs6b6gus5

wMs9lt4. s8N xqJ7mE`xl1u4 cspm`?9o3t5tymMs6g6 hDJ1N6g5

W0Jtq8i4 bwvz5 WQx3il4`bzi5.

yK9o3Xs?4g5 WoE`p5 wo8ix3tbsiq5 vtzt5tJ8NMs3mb kNo1i

w8Ngc3i4 x7ml wcNw/3tq8i4 `b4f8Nz x0p`Qqg5 Z?m4f5 xsM5y-

=qi5 vt0p9lt4 scct`QAtQ9lA bm4fx W0Jbsq8N6X4g5. wMsJ5

bftbsMs6g5 x0p`Qqgi4 ckwozJgw8N6i4 hDJ1N6gi4, x7ml

wo5t9lt4 gry5t`x6LQ9l W0JbsJ5.

5.4 kǸo5 SMCbsiq5

kN`o5 SMCbsiq5 k`baMs3mb x7ml g1zh4tbs9lt4 WixZq5

gn3t5t0Jt4nw5 `xe4bs9lt4 bwhmi WoE/siz II `b4fx srs6b6gu

hDJ1N6goEi3j5 WoEx5. wkr5g5 WNhxct`Q5 cspmJ3Jx5

trtb`sMs6g5 #@_k5 wkw5 kNq8k5, ybmk5 Aw5y8 kNoq8k5 x7ml

& ti x7ml x9MwzJ5 kNoq8k5 x?`b8i5 !((( x7ml @))@. `b4fx

WNhxct`Q5 `b4f8Nz kN6v6`v6ymJ5 WNhxCt`Qgi5, wlx6nwi3j5

cspmJ3Jx6, so3Nw6yZhx3t, x7ml x=4g6ymJi hDJ1N6goEi3j5 vm`p5.

bm8N SMC3iE/z giyJm9lt4 cspm0JbsJ8N6gi4 bm4f8kz

hDJ1N6gk5 x7ml wMq8k5 bm4f8iz scsycE9lt4.

"xoxNwAh4gz s9lu

s?`iA8NC5y W0JtQ9lA

s8N vtm8NsMs8qt9lA

wh`mlc5bMsCm ie9M`bi

iE/Ex4n6 W0JtQ9lA

hDJ1N6g5. s8N vtmi6

s?8i4 dzt5tJ6. x7ml

i`E8Nc5b3ixo6b4v

ie9M`b5." 

scMs6g6 w8Ngc6

xaNh4goEp4fi`z6g6 xshw5g6,

bwhmi @))) srs6b6gj5

S`M6b`s5t9lQ5.

ti vNbu ttC3=z5Fxgw8NsJc3=z5



w8Ngcw5_so3Nw6yZhx3̀t5 vtmiz5

bm4fx srs6b6gu kN`o5 kN5yx3u wMs?9oxgw8N6g5 X3Nw?9oxt9lQ5 x7ml xgo3t5t?9oxt9lQ5
cspnDti4 x=4g6ymJi, bwml w3Xzic3m5 x?`b8i5 c9l`N5 so3Nw6yZhxDtq8i4 x7ml ti

cspm/q8i5. ti x=4g6ymJ5 w4WahoMs3mb `bm4fx4 bm3u4 wu1k5 wv`JtJ8N6iq8i4, wM`Q5yx6lt4
w4W`Q5yx3lt4, x7ml x0p`Q5txXlM`s3mb `xe4hwJmJw8Ns9lt4 wM`Qo3t5ti3u4. s8N whmoDbsymJ6
vtmi6 `b4fx w8Ngcw5 x7ml so3Nw6yZhx3`t5 gryct`Q5yx3ix3mb wu1i4, net3lQ9l WQxDtQJ8N6g5
x`gtc5tx6gu4 cspmct`Qo5txD8N6i3u4 gnsmct`Qo5txD8N6i3u4 WymJi4. x7mlbs6, sk6g5 cspn3`t5
scc5b3mb bwmg`D6 kN`o5 wMso5 x7ml wMQo6tbslt4 cspm/sJgc5 cspnDtQ/q8k5, x7ml
f/QMs6bz `b8N vtmi6 W=c3t5tJ8N6izi4 wo`XoDt4nk5 bmgjz cspm/sJgc8i4.

vtLQ5, tnmw6h6Lt4 w8Ngcw5 x7m so3Nw6yZhx3`t5 vtmc5b6ymK5m xgi xtc6LQ5 "n1q4tn6i6
vt5t8iq8k5". yK9o3`X6 WQ`xMs6ymJ6 =KxE !((&_At9lA, x7ml raixA5 vtmc5bo6Lt4 srsu4
r4rt?[Lt4. bm4fx vtm`i5 g`C3tb`symMs6g5 Wct`QMsv1ix3mb w8Ngcw5, so3Nw6yZhx3`t5 x7ml m4f4g5
x7ml wu1k5 ck6 wM`QA8N6ylt4. vtm-=Q/z5, czsizl, x7ml ckwos6bsix6g5 vgt/s9lt4
wv`JtQix6gk5 w4W`Q5yxoDt4nq8k5 x?`bi5 w8Ngcw5 x7ml so3Nw6yZhx3`t5.

cspmc5bst5txExc3i6 NlNw6bsMs6g6 mgw6yJ8N3izi4 w4W`Q5txo3ix3li `b4fx x?`b8i5 wMsJ5
x7ml so3Nw6yZhx3`t5. `m8Nj5 tr9lA, vtzc5bMs6g5 xgi vtmZu4 ck6 cspNh`x6Lt4
W`sy`?9oD8N3m`z5 gnstoEiE/z5 cspmct`QoD8N6it4 x?`bi5. w8Ngcw5 scMs6g5 `b4fx
so3Nw6yZhx3`t5 cspm/Exc3mb ck6 kNo1i x`StoD8N3m`zb W9lQ5 cspnDbsJmJ5.

"wi5tx?=[Jx6

whm4n6ystx1i3j5

svsycct`Q1if5 bmguz

ck6 cspm/gcsJ6

xg6bs1m1`Z5 x?tj5

hDJ1N6gk5 x5b1Niq8k5.

xgD8N6yMs6Sz tx`iaJ5

Wdygczi9M`b6, x7m

bwmwMs6t9lA xya6ttK6

xg6X4bi5 c9l`Ntg5

xg6bsq8N6X4hi5

srs6b6gu5."

GttC6bsymJ6 cspQx6bsymJj5

!(((_u5 vtzisMs6gu5H

wkw5 bW`E5 vNbuFwso4 lxo1

kN`o5 SMCbsiq5 vJy5txMs6g6, xq`MaJ3l wMst9lQ5 kN`o5

WoEc5b6g5. Wbcw8NExc`dpMs6g6 rNgw8N6u4 bwv`igcExc6li

wvJD8N6g6 x7ml w4WQ/s5tx6g6 kNo1i5. W7mEsK6

cspNh5txMs6Li kNo1i `b8Nl SMC8i6 `nMcChx6gtg5 Wix8q7m5

bm4f8kz kNo1i ckwos6bsJk5 `h3l Wa, `Bxr, g4yxEx3N6 s-

?`l8`i5 xyq5 W7mEsJ5 kNo1k5.

5.5 w8Ngcw5_so3Nw6yZhx3̀t5 vtmiz5

vtmi6 vtzt5tJ8NMs6g6 w8Ngc3i4 x7ml so3Nw6yZhx3ti4

nixA5bs6 WoExaJ6 `bfxl srs6b6gu hDJ1N6goEi3j5 WoEx5

WoEct`Qo3tMs3mQ5 `b4fxl x0pc8q5gu4 bs5gc3mb yM3Jx5ti4.



wkw5 bẀE5 vNbu5/wso4 lo1 wkw5bWE4f5/yv5 if{ txN8̀t ttC3=z
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swA 6

ssrs6b6gu hDJ1N6goEi3j5 WoEx5 ne5tymK5 yM3Jx3u

xg6bsJ8N6gi4 so3Nw6y9lt4 rai5ti5 x7ml `m8NsJ6

Nr5 W-=`sc5b6iq5 sdmw5gi4 n=C/1i4 x7ml `Ws`W8,

x7ml cspmc5b6LQ5 k4bc5b3iq5 bms8N yM4f5. vNbu

so3Nw6yZhx3`t5 uxiEJ5 k`xX9oxJi4 bm4f8iz

hDJ1N6gi4 bmsz iEQ/sc5b6gk5 x7ml wk1k5, x7ml

wo5txChx3lQ5 x4gwJ8N6iQ/q5 w`k5 tuzk5.

cspnDti4 gryN6ytbsJ5 `b4f8Nz srs6b6gu

hDJ1N6goEi3j5 WoEx5 wo5tNhxDtq5 giyym1mb

gz=q8i4 xgxZw5 whmosDbsix3t9lQ5 x7ml

WoE/siq5 vNbu x7ml yM3Jx3j5 trstym9lA. sk6g5

WoE/sJ5 vNbu xg6bsymo6g5 yM3Jx3u.

vNbus5 srs6b6gus5 kN6v6`v6ymJ5 xsM5ypq5 bmgjz

`xe4tEps9MEMs6g5 srsk5 xuh7mExl1k5, Wlx6gu4

yM3Jx3tA5.

6.1 vNbu xsM0/Qx6yi6
to/symi3uA5

srs6b6gu hDJ1N6goEi3j5 WoEx5

mo[n3t5tym5txMs6g5 W?9oxtbsizi

Z?mgc4f5 gd8N6goEi3j5 xsM5yizb

xgxZ6. `b8N gd8N6goEi3j5 xsM5yizb

xgxZ6, gd8N6g5 hDJ1N6g5

bwm8NwoQxD8N6g9l bm4f8Nz

wk1i5 ckwosJi5, x7ml

vJ`q8N/9li x7ml tuj5 kx/9li,

x7ml g`CE/`sJ5 `W/6bslt4 x?t5ti.

bm8N gd8N6goEi3j5 xsM5yizb

xgxZ6 x`gtcl`xMs6g6

W?9oxtbs5t9lA vNbs yM3Jx3j5

wiq/z bm4f8kz gd8N6go1k5

hDJ1N6gk5 wh`mlbsJ5 vNbu.

bwmwgw8NMs3uJ5bs6 `b4fx

hDJ1N6g5 g`C6bsiq5

kcz5tbsNhx6Lt4 `b4ftA5

yM3Jx3u `Ws`W8k5 vtm=4Jx3iz5

Gy`b4Bx7 vtm=4Jx3izH, yM3Jx3u

W?9oxt5tNhx3i3j5 vtmpq5

`JM2 szy4g`fozJj5

xdtcc5b3i6 yM4f5 hD3i4 vtmiz5, `Ws`W8k5

WoEtbso3iq5, x7ml `b8N gd8N6goEi3j5 xsM5yizb

xgxZ6 x0p`Q5tx3mb bm4fiz5bw8N6 hDJ1N6gi4

wh`mltc6g5 cNbs2 srs6b6gzi.

vNbu yMu4 nS8ix3`t5 moZ3Jxz G`yXH xgExc3t5t1mb

bm4fx k`b5 wm3loxaJ5 euDx6bs5txc5b3lt4

Wbcw8No/8iq8k5, tuj9l kxo/2X[Lt4, x7ml

gd8N6yJ8N6Lt4, vNbu `m8NsJ6 whmo6ymo6g6 bm4fx

k`b5 `Ws`W8 euDx6bs5txc5bE`xco3uJ5 b4f8Nz5 x`bA5 `yX.

`b4fx srs6b6gu hDJ1NgoEi3j5 WoEx5, wcNw`/E9lA

NlNw/6LQ5 "k`b5" Wbcw8No/5g5 hDJ1N6g5 srs6b6g6

x?`bi x7ml x4gD8NC/6bq5 wk1k5 yM5t9lk i3Jtk5

hNgw8N3k5, bm4fx wic6ym1mb W7mEsJu4 NlNw/w9lt4

sk6gi4 bm4f8iz k`bi hDJ1N6gi4. cspnwi6 wlxA

srs6b6gu hDJ1N6goEi3j5 WoEx5 bft5tymJ5 bm4fx

c5tDt=`i5 `h3l wM4ns5 hD3N6g6 i[M[ns5 GPBDEsH,

`m1z5txfl WJ5 rsn`o5 ty4t5tD`t5, m1z5txfl WJ5,

vtD`l/6ymJ5 nl7m6ns`t5 x`s4yJ8N6g5, wm3lw5

s6y6tDti1z6g5 bm4fx Ni/sc5bo6g5 vNbs

srs6b6gxi. `b4fxl cspn6bsN/6g4nsJ5 `yX

euDxDtq5tA5.

Wc`b5bs6 xsM0/Qx6bsymJ6 to/s0JbsJ6

mo4n3t5tMs6g6 srs6b6gu hDJ1N6goEi3j5 WoEx5

kNu1i`z6ymJi4 kczt5ti6 dWD8k5 gdnst, o8bw8

GByB_a`/6g6H. fm1k5 kczt5tNhx3i3j5 moZoEi6

tudtz5 WQ`xMs6ymJ6 euDx6LA o8bw8 !(((_u vNb

xto`sEMs3t9lA `b4f8iz yM3Jx3u W?9oxt5tNhx3i3j5

vtmpq5 bEs2 xrxi5 szy4g`fozJj5 xdtcc5b3i6

yM4f5 hD3i4 vtmiz5, `Ws`W8k5 WoEtbso3iq8k5.

dt1i3`Xu4 xgc5b6ymJ5 o8Nw vNbu `b4fx WD3yx4ni4

`xe4hwpQ/sJ5 vkMu. xq6bsym9lt4 WoEctQ9lQ5

fm1k5 kczt5tNhx3i3j5 moZoEi6 tudtz5, v`kM

vtmpq5 vNbu x7ml vNbu v`NM WD6`y`p5 vg0pct`Qq5

`x`ez5tx6gu4 `x`pct`QMs6g5 bmgjz o8bw8

xg6bsc5b3izk5 bwml kc6td/s9lt4

xg6bsc5bD8`i3lt4. wMzk5 bmg7m xqDtz5b , o8bw8

w`M6ymJ5 v`kM WD6yx4nw5 bwml xg6bsJ8`iMs6ymlt4

vNbu bwmz8i5 JMw @))!. s8N ra9o3`X6 kNs2 `czk5

xg6bs0Jyz o8bw8 kc6tbs9li @))!_u. srs6b6gu

hDJ1N6goEi3j5 WoEx5 WoEt5tMs3mb bmguz bwml

WoE/sJ5 bms8N vNb4f5 x7ml

yM3Jx4f5



tr`st9li fm1k5 kczt5tNhx3i3j5 moZoEi6 tudtz5

euDx6LQ5 o8bw8. `b4fx srs6b6gu hDJ1N6goEi3j5

WoEx5 scMs6ymJ5 xqiq5 B`yB `b4fxbs6 wh`mlbsJ5

wk tuq8k5 x7mlbs6 i3Jtk5 W7mEs1mb ieQ9lQ5

srs6b6gusi5, `h3l bm4fx wm3usbw5.

gd8N6g hNw5 cspn6bs/Exc3iq8k5 xsM0/4bsymJ6

giyymK6 cspn6bsJ=i3i5 gry/symJi4

whmosEpsix6gk5 `b4fxl xg3ix3m0J4 bm8N gn6b5t4

cspm0Jbs/Exo4 `xe4hwix6gk5 bm4f8iz gd8N6go1i4

hNi4 moZC`M5, moZ3Jx6 x7ml xgxZw5 vNbu. srs6b6gu

hDJ1N6goEi3j5 WoEx5 `mi0/q5 wvJMs6g5 xe4t6LA

gd8N6g hNw5 cspn6bs/Exc3iq8k5 xsM0/4bsymJ6

so3Nw6yZhx3izk5 yK9o3X`s/s`cEx`o5 mo[g5 srs6b6gu

hDJ1N6goEi3j5 WoEx5 cspnDtqb gryym/q8i4, x7ml

kw5t9lt4 xsM5t0Jbsix6gj5 `xe4ymst4nu4 mo[Lt4

`xestym5txD8N6gi4 bm4r6bslt4 xg6bsix6g1i4

xsM5t0JtQ/sli xg6bsli `b4f8kz srs6b6gu

hDJ1N6goEi3j5 WoEx5. srs6b6gu hDJ1N6goEi3j5

WoEx5 `mi0/q5 ho vtmpsvbsJ5 `b4f8kz gd8N6go1i4

hNi4 moZC`M5 xsM5ypq8k5 vtmpC`M5 bwvil

grjxAt4ni giy?4g5 x7ml euDx6LQ5 so3Nw6yZhxE`xo5

yK9o3X`s/`slt4 mo[Lt4 `m8NsJ6 srs6b6gu

hDJ1N6goEi3j5 WoEx5 cspnDtq8i5 gry/symJi5.

Wl`x6gu4 x5b6Nlx3mb hD`y5 hNgw8Nk5 x?t5ti

hDJ1N6gk5 `m8NsJ6 csp/s5txo6g6 vNbu x7ml

Nigw8N6 yM3Jx3u. cspnDtq8i5 wobsJ5 x7ml

`NnstdtQ/sJ5 `b4f8Nz srs6b6gu hDJ1N6goEi3j5

WoEx5 wo8Nhx6ym/q8i5 bm4f8iz hDJ1N6gi4 x7ml

x4gD8N6bq8i4 WxC4nE/sJ5, hD`y5 x7ml wo8ixiq5

hD`y5 wvJ6ymJ5 `xe4y0Jbs9lt4 Z?mgc4f8k5

grjxAtQ/s9lt4 hD`y5 ckwq5yxd9lQ5 tuq5. bm8N

bwm8Nwo3izk5, Z?mgc4f5 `m8NsJ6 cspn5tx3i6nso6g5

ckwosDyq8i4 srs6b6gus5 kN6v6`v6ymJ5 hDy5

ne`/3=siq8k5 hDJ1N6gi4, x7ml xqiq8k5 x7ml

x4gwJ8N6iq8k5 bm4fx hDJ1N6g5 ckwq5yxDtq8k5.

s8N cspm/s/Exc6g6 gidbsc5b3uJ6

vNbu_xuxoZk5_u4yfj5 xsM0/QxDtq8k5 to/symi3u1k5

`b4f8Nz xuxoZ5 b`s6yc5b3i3j5 xqDtq5 G`N-bH vtmpq5

bmgjz x?tu WNhxct`Q5txExc3i3j5 xuxoZw5 hDyq5

ckwq5yxExc3iq8k5 x7ml x?t5tk5. s8N

xsM0/Q`x6bsymJ6 Wym1uJ6 wm3l1i4 hDo1i4, dWDk4

gdnsti4, x7ml gd8N6gi4 n=C/1i4 bwml wMq5

slExN3uJ5bs6 yMj5 x?t5tk5 bm4f8kz hDy3k5

tuq8k5. srs6b6gu hDJ1N6goEi3j5 WoEx5 vJyJu4

scs0pymc5b6g6 x7m grjx4t5tymc5b6g6 bmw8k5

Z?mgc4fk5 x7ml x?tu WNhxct`Q5txExc3i3j5

xsM0/Qx6bsymJ5 bms8N cspQxc5b6Lt4 x7ml

r[Z6g3ts9lt4 Z?mgc4fi wlx8i xsM5t-=q8k5

wcNw/ct`Q5 bm4f8kz hDy3k5 x?tq8i

ckwq5yxExc3iq8k5.

!@_aJ5 Wsq̀M5 Ẁ̀s̀WaJ5

yM6Jx1u5 vg0pct`Q5 x?toEi1j5
WoExaJ6 yM6Jxu5 `W`s`Wk5

vtmi3JxaMs6g6 scsyc6g6
bwAyco6tbsJi5 !@_aJ5 "Wsq`M5
`W`s`WaJ5" `W`s`W5, xsgE8, dW`D/w5 r[`M6g6,
tt`t, tsgE8, Bx3bvlx,
dWDw/sJtscbs1uJ6, mwC6{, dW3Dk5
gdmst5, `W`y`W5, gd8N6g5 x7m t4bC`h5.

vtm=4Jx3if5 Z?m4sJ5 jctt/Exo5,
xgD8`i6ttlt[l x7m kc6ttlt4 netti1u5
x7ml xg6bsJi5 `Ws`WaJi5 dWDk5
wcNw/3=sJk8l wM4nstqi5, x7ml
u4Oqx6t9lQ5 netbsymiq5 `W`s`WaJk5
nev8i6ymJ5.

6.2 yM3Jx3u xqD̀t5

whoo3t9lQ5 !(*)8 sk6g5 srs6b6gus5 yM3Jx3u

bfc5boMs3mb `Ws`W8i4. kN6v6`v6ymJ5 w`kyc6Lt4

W`sygcE/3u1i4 srs6b6gu x4g6bsymoMs3mb hDJ1N6gi5

nN/sc5b6gi5 yM3Jx i[Qxi5. s8N csp/sJ6

eM7umE`xl4 cspQxDmJco3t5tMs6g6 gnstoEp4fi5,

rN4fgw8Ni[l x7ml Z?moEpsJi4.

yM3Jx3u xqD`t5 xJo6tbsymd9lQ5 kcztbsd9lQ5

xi`x5t5tJk5 bm8N wobE/sMs6g6 ryxi xfisozJ4f5

`xestJ8N6izi4. u4ro`?9o6tymix3lA    s-?`l8`i5

ka5tx7mE[lA hDJ1N6g6 srs6b6gu bwm8NsJ8N3m5

ryxi WoEJw8`N`l9lt4 x7ml mo5tx6gw8Nslt4

yM3Jx3u WoExaJu4. srs6b6gu hDJ1NgoEi3j5 WoEx5

n1qJu4 mo4n3t5tymJ6 yM3Jx3u xqct`QAti4,

who5t0JtQlA bwvz5 !((! x7ml @))!, xqJ7mE`xl1u4

skD8`i3`X9o6ymJ5 xixEJ5 bm4f8iz `Ws`W8 bmsz

x?tj5.

srs6b6gu hDJ1N6goEi3j5 WoEx5 cspnwiq8i5

csp/sJ5 `b4f8kz yM3Jx3u W?9oxt5ti3u vuyN5 `JM2j5

szy4g4f5 trX4g5 yM4f5 hDw5 vtm=4JxExc3iz5 p`i?u

!((& x7ml !((* bwml scsycM`s6g5 se8q5gi4

n=C/1i4 x7ml `!^_AJ5 `Ws`W8, bm3u[l wh`mlbsJ5 vNbus5

srs6b6gzi5. g`CE?9ox/z5 `b4f8kz `W`s`W

WoExE/s/Exco6gk5 "kczt9li,

katbsym`?9o6ymli, s-?`l8`i5 katbsli xisC3tbsJ5,

x?7jx4tbsJ54 x7ml xysp/sc5b6g5" !!_aJ5 dWDk5

gdn`st5, x7ml m3`D4 nN-=sJi5 wm3lQ/sJ5, x7ml Wzh5

is=x4ns?4g5. bwml NlNwDt5tx3mb `b4f8kz

wh`mltq8i4 srs6b6gus5 x7ml kN6v6`v6ymJ5. bm3u4
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bwm8Ns/Exco3tbsJ5 xtos6bsMs6g5 #^_i5 yM3Jx3u

kNo1i5 bwvi `xBx{, t8`m4 `Ji !((*_at9lA x7ml

xg6bsyix6Li xe4bsymoDi !^_i yM3Jx3u kNo1i5.

WQx3li sgWE @))@, `Ws`W8k WoExayJ6

vJy5tbsMs6g6 xq6bs9li !#_i5 yM3Jx3u kNo1i5,

x7ml WymMs3uJ6 sdmw5gk5 n=C/1k5

bwm8Nwoz/Exc3iz5bs6. vNb xq6Li vJyt5yMs6g6

bm`r1i tyWE !((*_At9lA.

srs6b6gu hDJ1N6goEi3j5 WoEx5 cspn6ym/q5

wv`JtcMs6g5 xqJu4 `b4f8kz yM3Jx3u x?tu

WoEt5t0JbsJ5 yM3Jx3u `Ws`W8 `x`pct`QAbs5t9lQ5

vtm?[Lt4 sk6gi yM3Jx3u kNo1i !(()_i x7ml srs6

@))). W0Jtz yM3Jx3u x?tj5 WoEt5t0JbsJ5 `Ws`Wi

vtm=4Jx3t5tlt4 wm8NsJm9lt4:

• kat3lQ5 s-?`l8`i5 xJ6N6yt9lQ nN/s/Ex4nq8i4

x7ml xg6bs?Ex4nq8i4 `Ws`W8

• x?tu4 hf5tJ8Nq5gi4 xsM5t=c3lt4 x7ml

x4b3=c3lt4 `Ws`W8i, x7ml

• kczt9lQ5 netbs/5g5 k`b5 wm3lw5 bm4ftgN6

`Ws`W8 nNymJ5

`b4ftg5 yM3Jx3u W?9oxt5ti3u vuyN5 `JM2j5 szy4g4f5

trX4g5 yM4f5 hDw5 vtm=4JxExc3iz5, `bm8N vtziz5

wobE/st5tMs6g6 vmQ/s5txExc3iz x7ml

x5b3ND8N6iz xg6bsJ6 srs6b6gusi5 x7ml

kN6v6`v6ymJi5. `xeAtJ6 vtm=4Jx3i6 bwml

xtos6bs9li bwvi y`b4`Bx7 mw @))! `b4f8Nz !!$

yM3Jx3u kNo1i5. WQx3li sgWE @))@, `b4fx !%!

yM3Jx3u kN`o5 xtos6ymo6g5, x7ml @@ xq6Lt4

vJyt5yMs6g5. vNbl yK9o3X`sMs6g6 xq6Lt4

vJyt5yMs6g5 bmgjz.

vNbu srs6b6gu kN6v6`v6ymJ5 kczt5tNhx6tq5

`Ws`Wi4 tua3tbsMs6ymJ5 !((&_at9lA tosEd/s9lt4

vNbu wic3tbs9lt4 `b4f8kz yM3Jx3u W?9oxt5ti3u

vuyN5 `JM2j5 szy4g4f5 trX4g5 yM4f5 hDw5 x7ml

yM3Jx3u x?tj5 WoEt5t0JbsJ5 yM3Jx3j5 `W`s`W

`x0`pct`QAbst9lQ5. wMQ/sJ5 vNbu srs6b6gu

kN6v6`v6ymJ5 kczt5tNhx6tq5 `Ws`Wi4 `b4fxa9lt4

srs6b6gu hDJ1N6goEi3j5 WNhxctq5 kN6v6`v6ymJ5

Gwkw5 yM3Jx3u vg0pct`Qq5 vNbu, wkw5 bW`E5 vNbu,

ti vg0pct`Qq5, x9MwzJ5 vg0pct`Qq5_kN5yx3u5 x7ml

vtmpq5 `J`v8 weoq5bH. 

bmw8i5 `NmQ/sMs6g6 bm4fx vNbu srs6b6gu

kN6v6`v6ymJ5 kczt5tNhx6tq5 `Ws`Wi4 wMsJ5

WoE5tx3lt4 x7ml vJyt5t`ha1mb yM3Jxu `Ws`W8

`x`pct`QAbst9lQ5. s8N bwm8Nw5gNMs6g6, wMzA5, W9lA

whmc5tx6ymc5b3mb x7ml `rNs/o6yym9lt4 srs6b6gu

hDJ1N6goEi3j5 WoEx5.

nNax6ymJ6 wkax6 x`NNax6 x7m WxCo/6Li

g8idbsMs6g6 ttC3=1u xzJ6`vzk5 yM3Jx3u x?tj5

vNbu srs6b6gu kN6v6̀v6ymJ5 kczt5tNhx6tq5 Ẁs̀Wi4

yM Ax5_A`ltw, w[y?sbz5 wkw5 yM3Jx3u vg0pct`Qq5 vNbu, sc9MMs6g6 bwfkz
yM3Jx3u x?tj5 nSut5t0JbsJk5 WoEt5t0JbsJ5 `Ws`W8 `x`pct`QAbst9lQ5 wm8N:

"...bsga`xMsv4fy eMusZlx6 w4W1i3iE/K5 wl5tA5: bXw3SA5, wi5`gm5yKA5, exhaKA5 _
cspo3t9lb bm4fx ie5 srsk5 xuh7mE`xl1k5 ieQ/`sc5b6ymJ5 w`kJtK5 x7ml tucDtK5
wlw5`gJtK5 x7ml b3iK5, s?5ti4 gdCwo6g5. xhw`M4 i`s=3=1i4 iec3=c3Sy. kNj5
xaNhQx6Lb, wc9ox6Lb, urQ`x6Lb x7ml kN?Q`x6Lb. x?tK5 is=3=4S5 iec3=K5...WxCK5
x`mm4tbK5 w=xq5ti5, iEtbK5 uE`xaN6g`xl1i4 wm3l1i4 wu`xl1i4 `b4fxl bo5tJ5
whmJ8NDt5ti4, `v8h`b3t5tJ5, b6g6lo3t5tJ5 x7ml WDD8Nwot5tJ5. wkw5 x`NNw5 _
szyQ`/l`x`ig5 wiQ/qb bm4fx `Ws`W8 nN/sc5b6g5 x7ml xg6bsc5b6g5 _
whm5txExv8i3N3S6 x`mm4t5tix3li WxCu1i4 bm8N`o`M4 wdmDtmE`sJ6 yM3Jx3u5."

srs6b6gu vNbs kN6v6`v6ymJqb xzJ6`vq5 WctQ9lA

is6n8 `m8bM yM3Jxu `Ws`W8 `x`pct`Q[t9lQ5 bwvi NwDW,

r8/.
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WoEt5t0JbsJ5 Gv`M{ `b2`KH.  v`M{ `b2`K whmo6yoMs6g6

`b4fx kN6v6`v6ymJ5 NlNwfbs1mb b-`KNl nNaxZ4f5

"whmQ/sMs3mb" `x`pct`Q4t9lQ5 x7ml bm8N yM3Jx6

WoEJmMs3mb wh`mltQ/q8i4 x4h`Dtc6Lt4. nNaxZ6

woym/sMs6g6 rSzi w[y?sbs2 `x`pct`Qil4`bq8i x7ml

wic5txo6g6 yM3Jx3u x?tj5 WoEt5t0JbsJ5

ttC3=zi.

mw @))!_at9lA, vNbs xzJ6`vz `p8 f`otw ttCMs6g6

wkw5 xzJ6`vq8k5: "cspmZ5y, vNb yK9o3X`s1m5 yM3Jx3u

gn3t5t9li bm4fx bm3u4 xtos6bs1mt4 x7ml

xq6bsizk5 vJyt5tJ5 yM3Jx3u x?tj5 WoEt5t0JbsJ5

yM3Jx3u vtm=4Jx3i6 bm4f8kz `Ws`W8 bwvi y`b4Bx7 mw

@#_at9lA. vMb WQx3ymt5tK6 W`/E6bs5t9LAl bm8N

xqDt5 WymJ6 n1qJu4 WoEc5`Q[lt4 srs6b6gus5

kN6v6`v6ymJ5 xzJ6`vq5 `h3l bm4fx wo5y, srs6b6gu

vtmp3Jxqb WoExEifq5 x7ml W7mEsiq5

srs6b6g`jozJ5 b[Kz yM3Jxj5 xgxZ6.

srs6b6gj5 ux8iEi6 cspm8Nhx5tx3i6 x7ml

wot5t0Jbs8Nh4gi4 WoEt5t0JbsJ5 `xe4bsymJ5

ses6b6gu vtmp3Jxq8i5 xg6Lt4 ryxi W?4g5 `b4f8iz

srs6b6gu hDJ1N6goEi3j5 WoEx5 cspn6bq8i4

srs6b6gxi vNbs2 x7ml Nigw8N6 yM3Jx3u

srs6b6gq8i. !((&_At9lA, s4fx xgo3tbsd/sMs6ymJ5

`b4f8Nz srs6b6gj5 ux8iEi6 cspm8Nhx5tx3i6 x7ml

wot5t0Jbs8Nh4g8i WoEt5t0JbsJ5, ui{bq5 srs6b6g6

x?tzk5 nS7ui3j5 `xe4ym`st5 G`b4fxl cz`so3t9lA

xtcoMs6ymJ5 srs6b6g6 vtmp3Jxq5H vtmpC`M5 `xb, `k=

n1q4tnChx6LA xJw8N3i6 wobE/symd9lA yM3Jx6

xq3tbsli scsyElA xqJu4 W7mEsJ5 x5b6N6g5

hDJ1N6g5. xqct`QMs3uJ5 WNhxv8iDm9lt4 kx5tlt4

wv`Jt4nk5 yM3Jx3u WoExaix6gj5 kat6ymNhx3lQ5

hDJ1N6g5 yM3Jx srs6b6gq8i.

WoExaM`s6g6 !%_k5 srsk trstvn[Li GeMuf`l6g6

yM3Jx3u4 Wymt9lAH `kQ`x3t9lA b`mz5 cspnEx3izi5

bm4fx NlNw/wymJ5 `Ws`W8k wlxqJtQ/`so6g5

srs6b6gxi vNbs2 bmsz yM3Jx3j5 vtmt5t0Jbso6Li

bmg7uz scsyc6Li W0JbsJu4. wiQ/z5 bmgjz `b4fx

srs6b6gu hDJ1N6goEi3j5 WoEx5 W7mE`sMs6g6.

srs6b6gu hDJ1N6goEi3j5 WoEx5

gi`scwgw8NMs8q7mb so3Nw6yZhx3`t5 cspnDtq8i4

csp5tx3tNhx6LQ5bs6 bmg7uz wlxq0Jbso6gu4,

wo8ix3t5tMs3uJ5 x7ml Wdtc5t`x6t9lQ5 kN6v6`v6ymJ5

x`gto1i4 r[Z6gwix3mb gn6bsJmi3uA5 yM3Jx7u.

srs6b6gu hDJ1N6goEi3j5 WoEx5 `xe4h6ym/q5

cspm/s5txo3S5 W7mEsQ/sJ5 x7ml bCos6bsc5b6ymK5

yM3Jx3u srs6b6gq8i5. kN6v6`v6ymJ5 srs6b6gxi

vNbs2 WoE0JyE/z `b8N srs6b6gu4 hDJ1N6goEi3j5

WoEx5 `xe4h6ym0JtQ?[LA xyq8k5 cspnDbsJk5 x7ml

uxiE0JbsJk5 WoEt5t0JbsJ5 bm4f8kz W0JbsJk5 `h3l

yMs xy5p3X9oxiz x7ml `smJi4 x0p`Qq`gti4

W`s6hx3i6, bm8Nl yM3Jx7 W7mEq5 srs6b6gu.

wkw5 yM3Jx3u vg0pct̀Qq5 x7ml
srs6b6gj5 ux8iEi6
cspm8Nhx5tx3i6 x7ml
wot5t0Jbs8Nh4gi4
WoEt5t0JbsJ5

wkw5 yM3Jx3u vg0pct`Qq5 wvJMs6g5
kw5t9lt4 x`bi ttC6ymJ5 xgxZ4nk5

xgo3tbsd/q5 `b4f8kz srs6b6gj5
ux8iEi6 cspm8Nhx5tx3i6 x7ml
wot5t0Jbs8Nh4gi4 WoEt5t0JbsJ5
!((&_u5 !((*_j5. sfx xgo3tbsd/sMs6g5
mo[ym9lt4 gz=Q9lQ5 srs6b6gu
hDJ1N6goEi3j5 WoEx5 xg6ym/q5:

"hdw3lQ5 WJm/q5 x7ml cspm/q8k5
srs6b6gu kN6v6`v6ymJ5 x7ml xyq5
kN`o5, srs6b6g6 kNoq5 yM3Jx3u
wmwQ`xo5:

• W`sy`?9o3t9lA xg6bsc5b3iz kN6v6`v6ymJ5

cspm/gcq5 bmgjz yMj5 cspnwi3u4,

wMQ/`slt4 kNo1i wMst5tc5b3lt4, x7ml

xgxZc3lt4.

• kwtb`sli xfisozJ4f5 cspmt5tct`Qc5b3i6

WoEt5t0Jbsli giyymix3mb rNgw8N3j5

cspm0JtQ/Exc6bq8i4 W9lQ5 x?tu

hDJ1N6g5, Wg4t9lQ5 `bf8kz srs6b6gj5

ux8iEi6 cspm8Nhx5tx3i6 x7ml

wot5t0Jbs8Nh4gi4 WoEt5t0JbsJ5,

xg6bsJ8N3ix3mb xdtQ/slt4 gn3i6gi4

x7ml gn3t5`tNc5b3lt4 xfMw5gu4

gryx/q5tA5 scsyc3lt4.

• wMostymlQ5 hDJ1N6g8k5 W0JbsJ5 bm4f8kz

x0p`Qq5gk5 wo8ixDto1k5

cspm/so5tx3ix3mb hNw5x?tK5 x7ml

so3Nw6yZhx3i3u ttCoEi6 `b4f8Ni

srs6b6gusi, wMQ/slt4 kN6v6`v6ymJ5."
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swA A

wMw8Nq5 ie9M̀b5 iE/̀s?4g5 srs6b6gu kN6v6̀v6ymJi5

ti x7m

x9MwzJ5

J̀v8 wèo5

Nations

et3us5ẁk=xlw5 er6̀bl4 M̀Xgxie9Mb5

wm3usbw5

s[J4 • • • • •

cf6g5 eMlZ6 • • • • • •

cf6g5 eMlZ6 •

x3= • • • •

y[A`o5 N5`t •

B`xS N`t5 •

cwDo4 • • •

N`t5 •

eMlZw5 gZ`o5 • • • •

Nk6 • • • • •

cyQx6 • •

N5tx=i6 • • • • •

xw=6 • • • •

kNusbw5 i3J̀t5

kN``ig5 g4gw5 • • • • • •

rQx6 Xus6g6 • • • •

su1ms/6 • •

x3I • • • •

yW8 • • •

tEZix6 • •

y4y4 Gy[y4Jx6H • • •

y[y4Jx6 •

W6g6yC6 • • • •

g4g?4 • • • • •

yWq5 w8`NDusbw5 •

w8`ND3usbw5 N[J`o5 •

g4gC`M5 •

su1m • • • •

r-?l • • •

SxrXw8 • • •

svo6 • • • • • •

srs6b6gu5 svo5 •

N`X6gusbw5 g4gw5 • • • •

r?9o6

svsy5 ck6 grcX5 b-?i
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ie9Mb5

t1ux5 GkNus2 wm3us9lH

wudbwMw5 • • • • • •

W5ts`M5 • •

c=6 •

xeQ6Jxa/6 gaJ6g6 •

i3o6 •

slxAo • •

v8?{`X4 •

xmso4Jx6 • • • • •

y[y4Jx6 •

va6 • • • • •

whz6 • •

g9o[Jx6 • • •

ut`M6 •

m{ ut6 • • • •

v0p6g6 •

x4X • • •

s4W[Jx6 •

xepQ̀x3J4 •

Xuso ut6 •

xeQ6 • • • • • •

bt[ZJx • • •

Ns/6 • • • • • •

xe[Qs/6 •

ca6 • •

N`X6g3usb6 xeQ6 •

xeQ3Jx6 •

ei6g6 xeQ6 • • • •

d3J4 • •

s=qx`h6 xeQ6 •

cd6b`o5 xeQ6 •

cf6bi hlo xeQ6 • • • •

N`X6gou utz •

d6hbi4 wyZ`/o5 xeQ6 •

wMw8Nq5 ie9M̀b5 iE/s?4g5 srs6b6gu kN6v6̀v6ymJi5

ti x7m

x9MwzJ5
J̀v8 wèo5

Nations

et3us5ẁk=xlw5 er6̀bl4 M̀Xgxr?9o6
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ie9Mb5

wclw5 bEs1usb9l 

GkNu5 bEs3u9lH

wcl4 • • • • • • •

nl4XsZ6 • • • • •

x5`M8t4 `mfl •

vWo8 •

y{f • • • •

x7`jmJ6 • • •

sZ6 • • • • • •

frf`b5 • • • • •

?Ms8g • • •

AoNts •

BxoX5 • •

Bso1 •

Bso1 Gy{`fq5g6H •

soZ6 •

vi • • • •

y[A`o5 wclw5 • • •

sZw5 • • •

rzf`vo x`m`m/5g5 • •

s=lw5 • • • • •

Wfl •

xsX6g6 wcl4 •

nm8 Gckw5g5gw8Nw5H • • • •

b9lD8Nw5 • • •

vNJ6 • • • • •

bEs3u WD6g6 •

bEs3u edx5 • • •

fx8i6 • • • •

ra4 • • •

sZw5 •

sW`D/w5 •

vNJ6 •

w9`LC6 • • • • • • •

wMw8Nq5 ie9M̀b5 iE/s?4g5 srs6b6gu kN6v6̀v6ymJi5

ti x7m

x9MwzJ5
J̀v8 wèo5

Nations

et3us5ẁk=xlw5 er6̀bl4 M̀Xgxr?9o6
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ie9Mb5

N`b6N6 •

v=yo • • • • • • •

coZos/6 •

WD6g5 kNu 

dao6 • • •

N`X6g6 tWo •

fr1a5 kNC6 •

ti8i/w5 WD6yx5 •

xwC6 •

e3i6g5 Xszw5 • •

eJ4`b6 • •

fms/6 •

Xsz6 •

rAbq3N6 • • • • • • •

urJ5 X`szw5 • •

g4`g ieq5 •

g4g8 w0J6 •

xwC6 •

x3W4 • • • • • •

rAbq6N`s/w5 • • • • • • •

v5Mw5 • • • • • •

wAbs ieq5 • • • •

urJ eJ4n/4 •

eJ4`b5 N`X6gi5 • •

s`/s/w5 Xszw5 • • •

WD6gw5 •

eulbs/6 • •

mmw5g `t • • • •

N`X6g6 •

mo4hxZw5 •

m{ Xszw5 •

h=6N6g5 •

cci WD6g5 • • • •

S5b`wg/w5 •

w4ft • • •

wMw8Nq5 ie9M̀b5 iE/̀s?4g5 srs6b6gu kN6v6̀v6ymJi5

ti x7m

x9MwzJ5

J̀v8 wèo5

Nations

et3us5ẁk=xlw5 er6̀bl4 M̀Xgxr?9o6
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ie9Mb5

m{r `t4n/4 •

srs6b6gu WD`h5 `t4n/4 • • • •

N`X6g/4 •

xwC6Jx6 • •

xsX6gw5 Xs1z5 • • • •

we`o5 x`Myq5 •

WD6yx4n5 •

WD6yx4n5 Wd6yx4no`xq5 • •

scs/5 •

S`J6tbZ6 WD6g6=i6 • •

Xszw5 `nm7 •

n{v`g Xszq5 • •

xsWM5gax5 • •

h2 X`szq5 •

N`X6g6 • • •

N`X6gn4 •

N`X6gu `t4n/4 • •

yf`?{ Xsz6 • • •

golAN4{ •

sxis/w5 • •

kNu5 scs/5 •

xwC6 ie4n6 •

kNu WD6g6 h=3N6g6 •

kNu5 xsX6g6 Xsz6 • • • •

daos/6 • •

xsX6g5 x3Ws/w5 • • •

hSt4n6 • • •

WD6g6GSSFxsX6g5H • • • •

WD6g5 mm`w5g6 • •

wMw8Nq5 ie9M̀b5 iE/̀s?4g5 srs6b6gu kN6v6̀v6ymJi5

ti x7m

x9MwzJ5
J̀v8 wèo5

Nations

et3us5ẁk=xlw5 er6̀bl4 M̀Xgxr?9o6
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xx`bi ttC6ymJ5 wMQ/sJ5 `b4f8kz srs6b6gu hDJ1N6goEi3j5

WoEx5 XX5ypq8i5, kN6v6`v6ymJ5 WNhxctQ/K5, x7ml

x=4g6ymJi scctQ/`s?Ms6g5 bmg7jz WoEt5t0JbsJj5

wkoEpgc4fi5. scctQJ8N6bt5 `b4fx wkw5 cspQxv8iDmA=5

bmg7uz WoEt5t0JbsJu4 s-?`l8`i5 S`M3lA cEbs/z5:

http://www.ainc-inac.gc.ca/NPC/index_e.html

srs6b6gu hDJ1N6goEi3j5 WoEx5 XX5ypq8i5:
sMh yxl

xzJ6`vz5, hDJ1N6goEi3j5 cspn6bsJk5

srs6b6gu so3Nw6yZhx3i6 x7ml hDJ1N6gi4 cspnwi6

wkoEpgc4f5

10 Wellington St., 6th floor,

Gatineau, Quebec  CANADA

ttc4f=z: Ottawa, Ontario  K1A 0H4

sc`l`b: G*!(H (($_&$*$

h4vJ4f5: G*!(H (%#_()^^

cEbs/4f5: shearerr@inac.gc.ca

nwm8 yu5{

x?tj5 so3Nw6yZhx3t

srs6b6gu so3Nw6yZhx3i6 x7ml hDJ1N6gi4 cspnwi6

wkoEpgc4f5

10 Wellington St., 6th floor,

Gatineau, Quebec  CANADA

ttc4f=z: Ottawa, Ontario  K1A 0H4

sc`l`b: G*!(H (($_($$*

h4vJ4f5: G*!(H (%#_()^^

cEbs/4f5: smithsm@inac.gc.ca

/wn8 ybs

x?tj5 so3Nw6yZhx3t

srs6b6gu so3Nw6yZhx3i6 x7ml hDJ1N6gi4 cspnwi6

wkoEpgc4f5

10 Wellington St., 6th floor,

Gatineau, Quebec  CANADA

ttc4f=z: Ottawa, Ontario  K1A 0H4

sc`l`b: G*!(H ((&_)*&(

h4vJ4f5: G*!(H (%#_()^^

cEbs/4f5: stowj@inac.gc.ca

ps `?5r8{

x?tj5 so3Nw6yZhx3t

srs6b6gu so3Nw6yZhx3i6 x7ml hDJ1N6gi4 cspnwi6

wkoEpgc4f5

10 Wellington St., 6th floor,

Gatineau, Quebec  CANADA

ttc4f=z: Ottawa, Ontario  K1A 0H4

sc`l`b: G*!(H ((&_)^^#

h4vJ4f5: G*!(H (%#_()^^

cEbs/4f5: watkinsj@inac.gc.ca

swA B
cspQx3=symJ5
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kN6v6̀v6ymJ5 WNhxctQ/K5:
wkw5 bW`E5 vNbu

cEbs/z5: www.itk.ca

scctQlA: wso4 lxo1

170 Laurier Ave. W., Suite 504

Ottawa, Ontario  K1P 5V5  CANADA

sc`l`b: G^!#H @#*_*!*!

h4vJ4f5: G^!#H @#$_!((!

cEbs/4f5: loring@itk.ca

wkw5 yM3Jx3u vg0pct`Qq5

scctQlA: yt?i `uv8

170 Laurier Ave. W., Suite 504

Ottawa, Ontario  K1P 5V5  CANADA

sc`l`b: G^!#H %^#_@^$@

h4vJ4f5: G^!#H %^%_#)*(

cEbs/4f5: smeakin@attcanada.ca

ti we`o5 vg0pct`Qq5

scctQlA: fE{ Xy

5120 49th Street, P.O. Box 2338

Yellowknife, Northwest Territories  

X1A 2P7  CANADA

sc`l`b: G*^&H *&#_$)*!

h4vJ4f5 G*^&H (@)_@@%$

cEbs/4f5: cpaci@denenation.com

y8t trn8

vtmp3Jxq5 `J`v8 weoq

22 Nisutlin Drive

Whitehorse, Yukon Y1A 3S4  CANADA

sc`l`b: G*^&H ^^&_&^#!

h4vJ4f5: G*^&H ^^*_^%&&

cEbs/4f5: cdickson@cyfn.net

x=4g6ymJ5 cspQx3=sJ8N6g5
mi0/z, hDJ1N6goEJ5 xsM5y-=zi

wkoEpgc4f5

Bellanca Building, P.O. Box 1500

/lNw, kN5yx6

X1A 2R3  CANADA

sc`l5: *^&_^^(_@^^%

h4vJ4f5: *^&_^^(_@*##

Qo8 y`t?8{

mi0/z, x?tj5 x7ml hdJ1N6goEi3j5

wkoEpgc4f5

969 Qimugjuk Building, P.O. Box 2200, Qimugjuk Bldg

wclw5, kNK5

X0A 0H0  CANADA

sc`l`b: G*^&H (&%_$%$(

h4vJ4f5: G*^&H (&%_$%^)

cEbs/4f5: stephensg@inac.gc.ca

X5 `D5{

hDJ1N6goEi3j5 so3Nw6yZhx3t

hDJ1N6g5Fx4b6bsif5 WoEt5t0JbsJ5

wkoEpgc4f5

345-300 Main Street

Whitehorse, Yukon  Y1A 2B5  CANADA

sc`l`b: G*^&H ^^&_#!#(

h4vJ4f5: G*^&H ^^&_#@&!

cEbs/4f5: roachp@inac.gc.ca



kNgw8N6 WD3=sJ8Nq5g6 (abiotic)
kNgw8N6 WD3=sJ8Nq5g6 WymK6 `b4f8kz
w`kyc3=sJ8N8q5g6 x?t nNymJ6 WD3D8Nqg8i4, `h3l
s/6v5 x7ml kNu W/4nw5 s/C4n/w5.

srs6b6g7j5 ux8iEi6 cspm8Nhx5tx3i6 x7ml
wot5t0Jbs8Nh4g8i WoEt5t0JbsJ5 (AMAP)
srs6b6gu5 ux8iEi6 cspm8Nhx5tx3i6 x7ml
ckwosExc6gk5 WoEt5t0JbsJ6 yM3Jx3u xsM5yp
n6rbs8if !((!_at9lA xgo3t5td/s9li wMq8i4 `b4fx
srs6b6gu x?tz8k5 nS5tymNhx3i3j5 `x6rymst 
GAEPSH. `m8N WoEpQ/sJ5 srs6b6g vtmp3Jxq8i5,
srs6b6g3j5 ux8iEi6 cspm8Nhx5tx3i6 x7ml
wot5t0Jbs8Nh4g8i WoEt5t0JbsJ6 `m8NsJ6
g`CENhx6bq5 s8NsK6 giyymlt4 xgw8NsJ8N6g8i4
x7ml `Nm4g8i4 gnsmt5tlt4 ckwozo3iq8k5
cspn6t3Jx5 scsyq5 WoExE/Exo1k5
wvJ6y3ix3t9lQ5 srs6b6gu Z?m4f5 WoENhx3t9lQ5
Wsy`?9oEix3t9lt4 x7ml nStymt9lQ5 `bf8kz
hD6N6g5.

g6f6b̀s?[g5 k̀xbsJ5 (archived)
g6f6b`s?[g5 k``xbsJ5 cspn6bsJ5 `b4fx cspnDt5
g6f6b`symJ5, dx4f=1u, yKixi
wobs8Nh5txDbsJ8N6iz8k6.

ẀyW xtc6g6 xDfx !@^) (Aroclor 1260)
W`yW xtc6g6 xDfx !@^) x0pvn5txE1mA `W`yW
is=x4nE/s?4g6 xtc6Li xDflx. `b8Nl `Nns`b
WymJ6 ciQ`/i ^)_Sntu4 nl7m6ns5 wm3l4.

gd8N6g6 (arsenic)
w7m3l5 n=C/4no4 e3`NzJ6 n=C/4, eoZ`M4g7u4 y4rnCwg6
wMo4 Ni/s?4g5 wJ6i5 miC3u9l. wM4nz gdN6go4
x7ml xg6bs?4g5 WD6`yJ8i5 i5rn8k5 dWDw/sbs`h6
x7ml gdnw0Jbs`h6. wm3l5 n=C/[no4 xwg3lwJ8N6g6
WD6yxi4 x7ml `smJi4.

`tuu vt3h6X9ox?4g5 Gtuu k̀xX9oxJ6H (bioaccumulation)
vt3h6X9ox?4g5 rh5gw8Nw5 G`h3l hDJ1N6g6H
vt3t6X9ox/`Czb g6fX9ox/`Czb`l8`i5 `smJw5 tuq8i
bm4fx `smJ5 iE?9oxq8N3t9lQ5 wu3X9oxq8N3t9lQ9l
hDJ1N6gc6g8i4. hDJ1N6g6 vt6h3X9ox?4g5
xya6nCw8qM6 s?`l8`i5 xyaD8Nq9Lt4 tuq8k5
`wc6bsymZlx6Lt4 `W/6bsJ8NCt4 `smJ8i5.

tuu xq[o?9ox/5g6 (biomagnification)
bw7mo `smJ6 iE/`Cz WD6gu4 x7ml i3Jtsctu1i4,
wC=1usbco3X4g6 hDJ1N6gl4`b8i4 wlx`igx3X5 iE/zb.
hDJ6N6g5 sk6y?9oxJ8N3S5 xq[o?9oxlt4 i3Jti5
xyq8i9l iE-=Q?4bq5 hDJ1N6g`o5
nqov8i3X9ox?1mb iE/s?4g8i5 iEp8i5
wM?9oxcb3iq5 swAo`E4g5.

tuj5 uxiE/s?9ox?4g5 (biomonitoring)
uxiE/s?9ox?4g5 xgDbsJ5 cspnw0Jbs9li x7ml
cspm8NhxtxDbs9li x0p`Qq5g8i4 hDJ1N6g8i4
x?t5t8i bm4f8kz i3J5tk5. `h3l s8N WostQlA,
Nk3uz6g6 cspn6bs8N/6g6 uxiE/s8izA5
cspm8Nhx6bq8izA5 uxiE/sJtQlA Wbcw8N6g6
`smJ8k5 hDDbs?4g5 srs6b6g wm3usbw5 x?tq8k5.

wm3losDbs?4g5 tW3l4g6 Z̀ǹo6 SJ6 (bromine)
wm3losDbs?4g5 kN`z6g6, w0J6tymJ6, v`J9li
xsX6y{ym9l8i wm3l4 `b8Nl S`JD8N6g6 v`J/3u4 SJ6.
n6r`h6 wlx8i wm3losDbs?4g5, bEs3il wm3u x7ml
sk6g8i sWz`Cz5 `f[g8i. n=C/o4 wm3losDbs?4g6
WbcD8N6g6 ur`Jt7mExl1i4 bEs3u x7ml
bEscs3isJ8i b7mf8Nzl `f[Z`Mi5. xg6bsZJ1i3`X6
wm3losDbs?4g6 n8No`Czb wMc6LQ5 xg6bs?4g5
Zn`o3j5. wm3losDbs?4g5 xg6bs?1uJ5 gdnwJbslt4
dWD8k5 x7ml cspnDbs9lt4 xs4b`J8i4 x7ml
k=3`n[n/1k5 wfxMA8NwotbsJ5bs9li.

n=3l4 sdmw5g/4 (cadmium)
n=3l4 sdmw5g/4 n=C/4n/3i`z3S6 kNu5 w0J6i5
s/6v8i9l Ni/s?[Lt4, xe`gK5 eos/6Lt[l.
s/C1ix6bs?4S5 wMq8il xg6bs?4g5 v7XisJ8i5
nNy0JtQ9lQ `Xg`o8i4, wMq8k9l dWDw/stQ9lQ5,
x7ml x7uxDt4n/1k5.

vNbu srs6b6gz8k5 hDJ1N6goEi3j5 cspn6bsymiq5b
si4̀vq5 II (Canadian Arctic Contaminants Assessment Report II)
s8N si4`voxEymJ6, bw/s?1uJ6 vNbu srs6b6gz
h4fwA8N6goEi3j5 cspn6bsymiq5b si4`vq5 II, s8N
gryN5tx6`g9li cspn6bsymJi4 bmg7jz hD6N6gk5
srs6b6gu. vNbu srs6b6gz h4fwA8N6goEi3j5
cspn6bsymiq5b si4`vq5 @ wloc6g6
NlNw/6ym5tx6gi4 bmw8i4 cspn6bsymJi4 srsi5
b9omi5 G%H WctQo6bz srs6b6gu h4fwA8N6goEi3j5
WoEt5t0JbsJ5.

swAz C
scsyqb grq5
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`v8h _ W3D6g6 tu7u x̀8ix6 (cancer)
`v8h ci7msK6 `b8Nl k6vtbsJ8Nq5g6, WD3i3l4gc3t9lA
mi3NcoDbs9li Gt7us2 `sm0Jtq5 sk3ylx6ymt9lQ5H.

w/D?s/6 (cell)
w/D?s/4 u4ri3XsK6 `sm9li w`k2 tuzi. bm3u4
`smJl4`b5, i3Jt5 x7m WD6yx5 rhD3X1mb bwm8Nwgk5
w/D?s/6k5 `sm0Jbs9lt4.

ka5gw5g/w5 (cesium)
ryx7 ka5gw5g/w5 _ !#& wk1u4 nNsZ6 `sN6g6
nNymJ6 hC5tMs3lQ5 ka5gw5g5 `cD8N6g5, `h3l bm4fx
`smdtk5 wfmoE-=[Jx5 s-?`l8`i5 `c6b`Jos3`=5.
slExN3i3XsJ6 xfixl4 W0JtQ9lA srsk5 #)_k5 
x-?w8Nz ka`Jubw8NC/6g6 `s5tJ8N6iz.

dWDw/s5 r[̀M6g6 (chlordane)
dWDw/s5 vMcq5g6, tWcCil Wbcw8No6Li `smJ8k5
hDDbs?4g6 G`W`s`W8H  xg6bs?4g5 dW3Dw/sbs9lt4.
x4gwJ8N6g5 w4W8ixJt `v8h6b3N6g6 wk1k5 x7ml
i3Jt8k5. h4f0JbsJ8N6g6 x4g6tbsymAi wk1k5 bw7ml
b6g6loDbsJ8N8g6 x7ml w7m6`v v8h`bDtQ/sl8i.
`m8NsJ6 xg6bs/ExcqtbsJ6 bm4f8kz etD9os/Dl1k5
w[lo WD`h8k5 x7ml iE/s`/8q5gk WD6yxk5
xgExc6tbs8quJ5.

nl7m6ns5 wm3j5 (chlorine)
nl7m6ns5 wm3j5 xg6bs8q8N`h6, gd8N6go4
gaJDJ4`g9l8i d6h`g9l8i nN/symJ6 dWDw/sbs9l8i
wm3i, nl7m6ns5 x7ml nN/symJ8i xg6bs?4g6
sk6g8k5 sm6ymJ8k5 wm3loDt5tbwo0Jbs9li.
Wbco`h6 kNu bEsa9li, b7m4fx bEs6 wmz8i5.

ẁc6bsJ8N6gi4 xJE1z/Ex̀o4 (consumption advisories)
iE/s/Exc3m`zb gn3t5tJbs?4g5 w`M8i4f5 `b4f8Nz
vNbu x=4g6ymJ5 Z?m4fq8i5 `x8ixcbwot5t`p5 xsM5y-
=qi5 scct`QctQi3uA5 `b4fx vNbu
`x8ixc6bwot5tp4f5 cspmo`Cczu4 c`ktQJu4
hDJ1N6gc3tQJi4 wkw5 iedtqi slExN6g=i`s8i3Xb
bm4f8kz iEcb6gk5. bm4fxbs6 cspm/s/Exc6gi4
xJEzt5tNhx3X4g5, s8N `s4`gtQlA, `b4fx wkw5
ta4g4X1mb `b4f8Nz9lxb6 `h3l `smJi5 wcl1i5 srsu
xbsy3u.

hD6N6g5 (contaminants)
hDJ1N6g5 rhgw8N5 wiQqbui Ni/s?4g6
WbcExc3=Q8qbq8i. `x8i6N6`gq5g8N6g6
grysm/stxD8i, ryxio mo[lA r`hiz cktQ`s8izl,
xb3ND8N6g6. x0p`Qqg5 hDl1N6g5 Ni/symJ5 vNbs2
srs6b6gzi sfxaK5:

• Wbcw8No6Li `smJ8k5 hDDbs?4g6 G`W`s`W8H

dt1i6nso6g6 nN/symJ5 wm3loxaym9lt4

wMc6S5 sf8iz: dWDw/s`t5 wm3lw5

dWDw/stc6g5 G`s`y{H x7ml x7uh7mExl1i srsi4

x?t7usbsJ8N6g5 

• xy5pMs6ym8q9lt4. szy4g7jzsJ8N8g5 yM4`f3lt4;

n=C/4n8i`z3X4g5 `h3l x6r3`D/4n5, n=3lw5

sdmw5g[n/5, x7m xeg/5; 

• s8N6g5 x?7jx/5g5, bm4fx ka5gw5g/w5,

wfxMA8N6g[n/4, x7ml `st3tE0J5bs`h5H

gdns5 dWDk5 t̀̀t̀t (DDT)
dWDw/s5 gdns5 Wbcw8No6Li `smJ8k5 hDDbs?4g6
G`W`s`W8H n6rtbs8i4f5 !($)_q8i gdnw0Jbslt4 fm1i4
x7ml dWD8k5 `ry/5g5 bm4fxl `x8ix3N6gi4 xwg6ymJ5
`h3l `st6N6yt5t?4g5 gd8N6gu4, N`X6gc6g8i xwgw/5g6
dWD6, x7ml xu3lo6N6Li xwgw/5gu4. `t`t`t
xg6bsymJ7mExl4 gdnw0Jbs?[L8i dWD8k5
iElxo`Czb WD6yxq8i4 !(%)_i x7ml !(^)_i by3Jx5
kNq8i ryxi csp/sZ7u gd8N6`g8izi4
slExN6`g8izi4 xy3k5 `smJk5. `t`t`t
xg6bs/Exc8q5g6 vNbu moZ3tA5.

gd8N6g5Ft4bsC̀h5 (dioxins/furans)
gd8N6g5Ft4bsC`h5 gd8N6gc6gmE`xlw5 wm3lw5
wM6lQ/sJ5. u4rgf`lZlx3u4 slExNDuNq5`gZlx5.
bwm8NsZlx6t9lA xqJ7mE`s`Zzu4 bm4fx
gd8N6g5Ft4bsC`h5 cspm/sK5 slExN6gu4
cimAbsJ8N6g5, wMQ/s9li WD6=slt4 ka5g8Nq5gu4
tuzi, cspn3=1i i3Jtk5. xq`MaJ6 W-=sJ8N6g6
gd8N6g5Ft4bsC`h5 vNbu wrtbs?4gi kNo1i x7ml
wlx6ns`t5 wQb`s?4g8i5.

cimAtQJ8Nqbz (disease resistant)
cimAtQJ8Nqbz WymK6 `bf8kz xJq5tx3iq8k5
i3J`t5 x7ml WD6g5 xwg3l4bsZlxDt4 cim8N6gu5.

`smJl4̀b5 x?tusbw9l x̀6r[h6ymct̀Q1iz (ecosystem)
smJl4`b5 x?tusbw9l `x6r[h6ym8iz `x6rh6ymJ6 `b8N
r`ho6g8i4 WoEct`Q1iq8k5 `smJ5 bmg7m8i x?t7u.
`smJ5 x7ml x?t5 nNct`Q[Lt4 xbsyD6ym9lt4, b7mN
xtc6g6 smJl4`b5 x?tusbw9l `x6r[h6ymJ5.

wlw5g6 r̀h9li (element)
bm4`rzJ6 wlw5g6 wM6lcCci r`h9li `b8Nl
x=A8Nq5g6 W4r`gbsoD8Nq5g6. s8N `s4`gtQlA, `Al
wlw`gK6 r`h9li; bwml xyxi4 wM3lA8Nq7m5
`Al`wNs9li. wm6 wlw`g8qM6 r`h9li; mD1i5
nN/sym1m5 wlw`g1i5: t6t5g6 x7m xi6i6.  
bm3uXl4 wlw5g5 w`h9lt4 `Zys?4g5 s?`l8`i5 miC3u5
s/c5. bwml !)(_aK5 wlw5g5 r`h9lt4, kxymJ5
ckgw8N6 rha6ym9lt4 bmw8i4.

fmw/st (endosulfan)
fmw/st Wbcw8No6Li `smJ8k5 hDDbs?4g6 G`W`s`W8H
xg6bs?4g6 dWDW/sbs9li dWDw5 WD3ix8q7mb x7ml
fmw5.

s6hu4 x̀stDt (fatty acid)
skhw5 kxX4g5 s6h5tx?s8q5gi5 GiE5tx?s8q5g5H
x7ml ie5tx?1i5 s6hk5 katDtz. `b8N x`gto7mE`xl4
s6hu4 x`s4tDt GsuZ _ # x7ml suZ_^H nNym8q5bq5
tus2 x7ml W/`s?4g5 iei5. suZ_# s6hu4 x`s4tDt5
Gwclw5 s6hxH ie5tx?sJ6 Ni/sc5b6g6 wm3usb3i,
Wlx6gu4 wclw5 bm4fxl s6hc6g5. suZ _ ^ W7mEsJ6
WDDtj5 x7ml WJ8N6y?9ox0JtQJ8N6bq5 WxC`M5. s6hj5
x`s4tDt wvJ`h6 kczt9LA x`s4 hvolx/t9lA,
xsQx/t9lA, `sN6yymt9lA, x7ml xyq8i tus
xsM0Jtq8i. 
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ẀxC4n6 (fetus)
w`kq5g6 W`xC4nz i3Jts s-?`l8`i5 w`k2 `b8Nl ho
WD3X9oxJ6 x`NNu wlxi.

iEc5bstc5b6g5 (food chain)
W3D6g5 i3Jt9l ia6tymJk5 iEcb3iqtA5 bwmw8iz
xtc3S6 iEcbstcb6g5. iEc5bstc5b6g5 xt1i6n`i5g5
gaJDJ4g5 WD6gi5 yei3u4 xg6Lt4 ienos3X4g5 xyu1i5
eiEcb6Lt4. i3Jt5 bm4f8iz WD6g5g3X4g5 bw7ml
iE/s?4q9lt4 xy7ui i3Jt7u5. d?3X9oxlt4
iEc5bst5b6g5. sk6g5 i3J`t5 iEcbstJ8N3S5, `h3l
`s4`gtQlA, srs6b6gu tzs/w5 g4g? w`k iE?4bq5
skq8i6nsJ8i4 iEJ8N3X4g5, N`w8i6ns9ME[L8il
edx8i5 GWD6g6 wm3u ryxio ye8i3=sym/Exc6LiH
wcl4 ➔ N5t6 ➔ Nk6 ➔ wkw5 ie`Q5. kN7u,

iEcbstcb6g5 x0p`Qq`gbs8iq co`E6yym?4g5 xey9lt4
iek5 xb5b6ymiosD8N3S6. 

iE?4bqb (food web)
iE?4bqb bw7mwozo3X4g6 iEcbstcb3iq8k5.
iEc5bstc5b6g5, wMc6g6 grjx4tbs9lt4
xt1i6nsJ8i5 `bf8Nz dt1i6nsJ8i5 `sJ8i5,
WoEctQlQ5 kNu x7ml ia6tX[Lt4. s4fx iE?4bqb
iE?4bq5 sk6`gozJ6 x0p`Q8iqg6 `smJ5 bsKzzQ9li
x7ml gry/3iq5`g9li bwmwoz8izb wqC8iz
i3Jt7u5 i3Jt7j5. GbfA4bsy iEcbstcb6g5H

e[Q3=̀sJtg5 x4g6bsymJ6 (grasshopper effect)
b̀8N e[Q3=̀sJtg5  x4g6bsymJ6 NlNw6yJ8N6g6
x[/6g6b`st9lQ5 hNw5 hDJ1N6g5 wlxk5 vNbs2
srs6b6gxk5 bs?z s`di6nsJi4 xkEc6gk5 yMc6gi5
yM3Jx3u. w`M8i4f5 s8N x[/6g3i6 x0p`QqgtA5 sk6g5
eQc5b6Lt4 . wMq5 hDJ1N6g5 S̀JCu4 s̀di6ns9lt4
x7ml x[/6b`so6Lt4 xkEu5 x7ml kK/i5 srs6b6gj5
bm8Nl i[Mh1i6nsizk5. bwml w0J6tX9oxZu4 x7ml
vbZo6Lt4 micj5. bwml s`dy`?9o3X5, w`M8i4f5
hDJ1N6g5 S`Jov8i3X[Lt4 x7ml `kv8io6Lt4
szy1i6nj5 srs6b6gj5 bwml ryxi trst1uAt4
i[Mh1i6nsJj5 x=4g6ymJk5 x7ml w0J3tv8i3lt4 x7m
vbZv8io3ult4 kNs `czk5.

grjxÀt5 (guidelines)
xgo3tbsd/symJ5 kc3tbsymNhx3iz hDJ1N6g5 x?tj5
GyM4f5, wm4f5, w0J4f5, ie4f5, `smJtA5, wkw5H bm4fxl
slExN6gc3g`u8ix8q7mb wk1k5 s-?`l8`i5 x?t5tk5.
grjxA`t5 moZz6tA5 Wymic8q5g5.

sdmw5g5 n=C/w5 (heavy metals)
n=C/w5 n=C/4n8i`z6g5 b`mzgw8N6 kNu5 n=C/4n6
Ni/s?4S6 s/6v8i5 w0J3i9l yd5t6nCw8qLi. x?t8j5
n4fw/s?4g5 wkw5 WoE/q8i5. xsA8Nq5g6 xyq8k5
x7ml bw7mw7m5 x?t`uqND8N3S6. `s4`gtQlA `h3l
sdmwg8i5 n=C/4n8i`z6g6 xe3D`/4n/5 x7ml n=3l4
sdmw5g[n/4.

dWDw/wpscbs1uJ6 (HCH)
dWDw/wpscbs1uJ6 `b8Nl Wbcw8No6Li `smJ8k5
hDDbs?4g6 G`W`s`W8H xg6bs?4g5 gdnw0Jbs9li dWD8k5,
dWDw/w0Jt. x?t7u Wbcw8ND8N6g6, x7ml
wqCJ8N6Li xK`zl4 yM4f5. 

`s7mD8Nq5g5 (inorganic)
`s7mD8Nq5g5 h8NZM4 Wgw8N6 G`h3l `sm8qg6H kNu
x7ml nNymo3X4g6 kNgw8N6 WD3=sJ8Nq5g6 x?t.

dW3Dk5 gdns̀t5 (insecticide)
gd8N6g5 bm4fx gdns`t5 dWD5gxk5. s8N x0pgw8Nz
B̀yB.

r4rx4n6Fxs4ys5 (iron)
r4rx4n6 n=C/4 bm8Nl kNu`z6g6 Ni/s?4g6 kNs
wrxzi5 x7ml s/C1ix6bs?4g6. bm8Nbs6
xisC6tbs?4g6 yM5tk5 x?t5tk5 wk1i WoEJi5.
r4rx4n6 vMc6g6 e9o6bs9li ys? ryxio
m1i6gEo`h6 eMu7mExl4 xsXJ4y`ha9li vMz
xwg6bs5gxDi yM`ugxDi x7ml wm3u4.
xg6bsZJ4gmExl4 n=C/oEJi. wkw5 wMostym/Ex`o5
urJu4 tuq8i r4rx4n6 xs4ystQlA iEc5b6bu4tA5
cimcq5txDbsixCu4.

m1i6gEoD8Nq5gf6 n=C/4Fx6r5g/4 (lead)
n=C/4 x6r5g/4, yx3N`s9li, nNoExEZ3i6g6 n=C/4
kNusbsJ6 s/6v8i x7ml w0J3`iX[Lt[l. wMq9o
xoAoxa?4g5, d4rst8k5 n4f[noxa?4g5 x7ml xyq8i4
n=C/4n8i4 wMost9lA x0p`Q8qg8i4 n=C/oxa?4g6.
xe`g/5 x?txkx3tbsJ8N3X4g5, `h3l
w4rE4gu4_`ZnoE/s9li Gx7uxo4vs2 sx1N3Xyx8i,
xe5g/4 `Zn`o3j5 wMos/scbMs6ymK6 !(*)_k5 tr9LAH.
x6r5g/4 `x8ixo3N6gc3S6 `smJ8k5, xe`g/6 cEb3u4
nsi3i[l vt6h/2S6 i3Jt8i wk1il, m1igEoD8Nq5g6
tuu k`xoD8N6g6 cEb3u x7ml nsi3i.

tzs/6 (lichen)
tzs/6 WD6g6 WD6y`xa`/6Li bwmwoJ6 dWD`xDw5
uro`E5 x7ml xc/w5 `smJ5 vtz9lt4. WD6X9ox`h6
h4vwg7mE`xl1u4, `smJ8N6Lt[l xfi7mE`xl4, mi`s`dpJ6   
s-?`l8`i5 Xy6ymJ5 scs/w5 x7ml WDD8N6g5 s/c5
`cq8k5 s-?`l8`i5 w0Ju. tzs/6 ieQ/`s?4g6 g4gi5.

szy4g7ùz6g5 x[/6g6b5 (long range tansport)
szy4g7u`z6g5 x[/6g6b5 WymK6 bmg7jz `kbscb3iq8k5
wqCcb3iq8k5 hDJ1N6g5 yM4f5 s?`l8`i5 bEs4f5
szyQ/q8k5. sk6g5 hDJ1N6g5 N8i/s?4g5 srs6b6gu
xg6bscb6g=`i5 szyQ/q8i5 ryxio wqCZ7u4
isEx4f5 yMgw8N4f5 x7ml bEs4f5 wqCizA5
trst?4g5 srs6b6gj5 bwv8il wosc6ymo6Li. 

xe3̀D/4n/6 (mercury)
xe3`D/4n/6 seqg6 n=C/4 `b8Nl kN7u5 Ni/s?4g6
s/c8i x7ml w0J3i vtzctc6Li wm3loxEymJ3i.
`b8N n=C/gw8N6 `b8Nl wmD6ymJ w[`l2 s`d8izg5
i[oN6tQJ6. b6nz yx3Ns9li e9o6g4n/4 x7ml
f{y6nCw8Nul w`M8i4f5 i[M6tDt8k5 xg6bs?[g6.
sk6mb wk1i5 nNsZw5 xe3`D/4nc6g5 yMu
x?7jx4tbs?4g5. x7mlbs6, xe3`D/4n/6
x?7jx4tbsJ8N3uJ6 w0J3u wmaD0/s/`Czu4, `h3l
`s7mdtos3=4noxi. xe3`D/4n/6 `x8ixN3S6 sk3i3nk5
`smJk5, vt6h3X4S5 wk1i4 i3Jti[l taq8i4, b6gq8i4,
k0/q8i4, x7ml s=iq8i4.
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xe3̀D/4nccbsJ6 wfx9M4n/4 gd8N6g6 (methylmercury)
xe3`D/4n/6, bw7`m4bs5 n=C/4tg5, Ni/sJ8N6g6
x0p`Qqg8i wm3loxE/symJi x?t7u. xe3`D/4nccbsJ6
WD3X[g6 xe3D/4nu5 gdN6gc6g6 x7ml
w4W1iDbs?`Ma9lt4. xe3`D/4nccbsJ6 WoD8N3uJ6
vt3h6X9ox?[li x7ml sk6y?9ox?[li ieQ/sJ8i.

ea7uZZ̀sJ5 seq8iz mwÀM7 (micrograms per gram)
s8N ur5gmExl4 xg6bs`h6 `s4gC`sbs9li kxt3=sJi4
sX4bsymJi4. w`M8i4f5 bw/s?4g6 wMw8Nz b?z5
xbsy3u5 uoxi5. xqiz `h3l fgz wlx8i5 s6hcsts2
cbs/s.

ea7uZZ̀sJ5 seq8iz ǸkÀM7 (nanograms per gram)
s8N ur5gmExl4 xg6bs`h6 `s4gC`sbs9li, !)))_qh6Li
ui`M6 `b4f8Nz ea7uZZ`sJ5 seq8iz mwA`M7. w`M8i4f5
bw/`sh6 wMw8Nz b?z5 xbsy3u5 Woxi5. xqiz `h3l
fgz wlx8i5 `b4fx bm3u4 wmqb ( b`b3lt4 wu6bs`t5
kNyxt5.

uòyK5{ (millisieverts)
`yK5{ wMz xg6bs?4g6 `k4gC`sbs9li `s8N6gi4. uo`yK5{
bsnsJ5 b?z `yK5{.

srs6b6gu5 hDJ1N6goEi3j5 WoEx5 (Northern
Contaminants Program)
srs6b6gu5 hDJ1N6goEi3j5 WoEx5 `x6rbsymK5
cspQx3=s?[Lt4 `bf8Nz cspn3t3Jxi5, srsb6g7u
kN6v6`v6ymJ5 tuq5, xyq5 Z?mw5 WoE-=q5, x7ml
srsb6g3us5. g`Czlx6bz u[OQx3t5t0J4ns9li
xJq5b`Cz7u[l katEJ4ns9lt4 hDJ1N6gos3=s?4g8i4
yM3Jx3u ie9M`b8k5. s8N xJw8NE/z wvJ6y6bsJ6
wMst8iqk5 srsb6g3us5 bmg7mi WoEt5t0JbsJu,
x7ml giym9lQ5 nNDtQJ8N6bq8i4 x7ml
cspm/Exc6bq8i4 N1ui6 whmoxEix6b7u1k5
ieM`b8k5 iE/s?4g8k5. 

`smJ8ìz6g5 (organic)
smJ8i`z6g5 h8N[n6 n6rtbsJ6 `smJi5 x7ml
n8Nym9li xi3tEJ8`i3N6g7`ug6 egqsoe4`bJ6.

wM4ns5 hD3N6g6 i[M[ns5 (PBDEs/BDPEs)
wM4ns5 hD3N6g6 i[M[ns5 vt5t?4g6 x7ml
wm3losDbs?4g5 tW3l4g6 vt6h56bs?4g6 wk1i5
n8NsZ6 k8a5tD8Nq5g6 xb3N6g6 wm3los6bsymJ6
xg6bs?4g5 wfx9M`Q4fbs9lt4 sk6g8k5 xs4b`Jc6g8k5
hNZM1k5, `h3l w5n/q5g5.

`ẀỳW (PCBs)
nN/syms6g5, v7Xi3Jx8i5 Wbcw8No6g7u4 `sm9l8i
hDDbsJ6 wm3loxEym9li. sk3mb x0p`Q8q5g5 `W`y`W8.
W0JtQlA `smdtk5 `ktEJ8Nq8iqk5. `W`y`W sx/8k5
nq4tbsyQ/s?Ms6g6 bwmzi !(#)-i. `W`y`W
h3C4t6nCw8qg6 x?t`u9Li x7ml wh`mlbsJ6
x5b3Ngw8NExc3izk5 `smJ8k5. wMq5 `W`y`W
whmQ/s?4g5 `v8h`bDbs?ZhQ/s9lt4 x7ml x4gwy{ymlt4
WxC4nE/sJ8k5. xg6bs8iz `W`y`W
xg6bs/ExcD8`i6tbsMs6ymJ6 sk6gi yM3Jxu kNq8i
wMQ/s9li vNbu, !(&)_q8i.

cSòh5n/s5ht4 hJwA8Ngw5 (perfluorinated acids – PFAs)
cSo`h5n/s5ht4 hJwA8Ngw5 cspm/s8Nt4 ck6
xdtc3m`zb katE?4g5 s-?`l8`i5 `sm3t5tym0J`t5
yM5tx?st9lA, grc3S6 xqJmExl1u4 v`Jy8`ND8N6g6
yMu x?t5ti. s8N `s4`gtQlA cSo`h5n/s5ht4
hJwA8Ngw5 sfxaK5bs6 cSòh5n/s5hi wMs6gmJ6
c4rN6gu4 x7ml cSo`h5n/s5hi w`Ms6gymJ6 hJw`h5n/u4.

cSòh5n/s5hi wMs6gmJ6 c4rN6gu4 (perfluorooctane
sulfonate – PFOs)
cSo`h5n/s5hi wMs6gmJ6 c4rN6gu4 s8N `s4`gtQlA
b[?z cSo`h5n/s5ht4 hJwA8Ngw5 NlNw6bsymo6g6
ta1i x7ml xsq8i Nkw5 x7ml N5`t5 srs6b6gu,
wMQ/s9lt4 `s4`gtQ/sJi5 kNK7u5. wh`mlbsJ5
xqJ7mE`xl1u4 W0JtQ9lA bm8N wm3l4 Wbc3m`z5 yM5ti
bm4fxa9lt4 cSo`h5n/s5ht4 hJwA8Ngw5 bwml
Wbcw8ND8N3mb x7ml katD8NCt4. `v8hco3t5tJ8N6g6,
taq9l xq[ot`blQlQ5 x7ml egwqD8Nwot9lQ5
i3J`t5.

cSòh5n/s5hi ẁMs6gymJ6 hJẁh5n/u4  
(perfluorooctanoic acid - PFOA)
cSo`h5n/s5hi w`Ms6gymJ6 hJw`h5n/u4, x0pz
cSo`h5n/s5hi wMs6gmJ6 c4rN6gu4 x7ml
cSo`h5n/s5ht4 hJwA8Ngw5 NlNw6bsymo6g6 ta1i
x7ml xsq8i Nkw5 x7ml N5`t5 srs6b6gu,
wMQ/s9lt4 `s4`gtQ/sJi5 kNK7u5. wh`mlbsJ5
xqJ7mE`xl1u4 W0JtQ9lA bm8N wm3l4 Wbc3m`z5 yM5ti
bm4fxa9lt4 cSo`h5n/s5ht4 hJwA8Ngw5 bwml
Wbcw8ND8N3mb x7ml katD8NCt4. `v8hco3t5tJ8N6g6,
taq9l xq[ot`blQlQ5 x7ml egwqD8Nwot9lQ5
i3J`t5.

Wbcw8N3ix6g6 (persistent)
k6v0`/8qg6 Wbcw8N3ix6g6, W0Jtc6t9lb
wm3loxE/symJi4, kc`/qg6 xwg3l[bsZlxDi
wm3loxEymJ3u5. k6v0`/8qg6 Wbcw8N3ix6g6
wm3loxEymJ6, nr5tbsgxDi, xyxk`x5`/8qg6 x?ts2
xf8i7mExl4.

Wbcw8No6gu4 s̀mJ8k5 hDDbs̀h5 (POPs)
Wbcw8No6gu4 `smJ8k5 hDDbs`h5 sk6g5 wk1i5 nNsZw5
wm3loxE/symJ5 xg6bs?4g5 dWDw/sbs9lt4 x7ml
v7XisJi5 wm3lQ/s?4g5 x7ml `b4fx wMc6g5 wm3l1u4
wm3loxaymJ6 dWDw/stc6g6. Wbcw8No6g7u4 `sm9l8i
hDDbsJ5 wqCJ8N6g5 xK`zl4 szy4g7j5 yM4f5 x7ml
x?t`uq8ND8N6Li srs8k5 xuh7mExl1k5
h6fyMs6ym8q9lt4.

dWDw/s̀t5 (pesticides)
gd8N6`gK5 gdtE0Jbs?4g5 x[=xE/sJk5 GWD6g8k5
i3Jt8k9`l8`i5 slEx`Ne8i3XbH mD9lxbsK4 x0p`Q8qg5
dWD3k5 gdtDbs?4g5 x7ml WD6g8k5, s6f/5g8k5
t2Wl9o/5g8k9l gdtDbs?4g5. dWDw/w?1uJ5 dWDw/s5
r[`M6g6, dWDw/wpscbs1uJ6v, x7ml t5t5`t.

hD6nwJ6 (pollutant)
hD6nwJ6 N9ox1igw8N6 wk1i nNsZ5 hNw5 bm4fxl
hXwJ8N6g5 x?t5ti4 GyM, wm6, s-?`l8`i5 kNu4H.
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S̀lix7 (polonium)
S`l8ix7 Ni/sc5b6g6 kNu `s8N6gi4 x?7jx/5gi.
Wbco`h6 s/ci x7ml miCzi srs6b6g6.

dWDw/s̀t5 Xg̀o4n/5 (PCAs)
dWDw/s`t5 Xg`o4n/5 sk6g5 vtzs6g5 gd8N6g5 wm3lw5
wMQ/sJ5 dWDw/s`t5 Xg`o4n/5. xg6bsZj4g5 wMQ/sK6
`sN6g7mExl1i5 s6y6tD`t5 n=C/1k5 xg6bs5t9lQ5
nN9/bs9lt4.

dWDw/s̀t5 Ǹ2bìz6g5 (PCNs)
bm4fx wm3lw5 wMQ/sJ5 &%_i5 xg6bs?4gi
s6y6tDbsJi, dWDcD`i6bwot5t0J`t5, dWDk5 gdnw0J`t5,
x7ml wrx3uq5 WyWa6ix6g5. nNymiq5 x0pXlq5 WyW
x7ml gd8N6`g9lt4.

scst/s5yx3i6FxsM5y5tx3i6 (quality assurance/quality
control)
W0JtQ9lA cspnw?1mb sk6g5 x0p`Qqg5 wkw5
sk6g8i x=4g6ymJi vNbu, w`M8i4f5 xJ3N3X1m5
WdyEt5tJbsJ5 m`oNEx4nq8i4 nrtix3lt4
cspt5tJbsJi4 xg6bsJ5. scst/s5yx3i6FxsM5y5tx3i6
xgDbsJ6 Wsy4noxE/symJk5 x7ml b7m6ymJ8`i3t5tEi6
xg6bsNhx3tbsJ5 x0p`Q8qg8k5 cspnwJbsJ8k5
wot5tJbsix6g8k5, x?t7u4 uxiE5tx3i3j5 x7ml
`s4`gtccb3iq8k5, x7ml xyq8i4 nNoE/Exc6g8i4
x7ml hdw6yZhx3i6 WoExE/sJ5 `b4fx x0posDtQlQ5
xyq8k5 x7ml csp/sJ5 scsys8iq5 d5t`Mu4
xsM5tx3lQ5 Ws8i3XstNh[lQ5.

`sN6g5 x?7j/5g5 (radionulides)
sN6g5 x?7j/5g5 u4r`gtf`lK5 `s8N6gcDbsJ5
n=C/4n/3i8`z6gtg9l b`mzgw8N6 s/ci4 w0Ji[l
N8i/[ns9lt4. wMq5 `s8N6g5 x?7j/5g5 x?tkx6ymK5
WoExa?4g5tg5 `h3l yMu kaJw6goEi6 6`v6b`J5
cspn6bscb6ym8iq5tA5 x7ml kaJwg`o5 x4bf5 
x4b6bscb6ymiqtA5 x7ml ka5gwg3u4 s/C1ix3i4f5.
`s8N6g5 x?7j/5g5 vt6h/2S5 i3Jt8i4 r4fgw8n3i[l
ns8iq8i4 ieq8i[l. vNbs2 srs6b6gx8i
b`m8igw8N6 `sN6g5 x?7j/5g5 Wcyst9lQ5 `s8N6g5
n=C/4n`o5 x7ml x6r5g/4.

`x8i3N6g6bc3m̀z5 wobs8Nhx5tx3i6 (risk assessment)
WsJ7mEst5ti6 x7ml xq`M7u4 wo5t5tJbs8Nhx6g5
slEx8N3ymo3t5tdNQ w`ky3u `x8ixcbwot5tizi
x7ml x?t7u4 `bf8Nz Wbc3iq8k5 x7ml Fs?`l8`i5
xg6bsJ5 N9ox1i4 hD6ymJ8k5.

wfx9M[n/4 (selenium)
wfx9M[n/4 n=C/4n/s8Ni wfxMsbsJ7uN6g6
Ni/sJ8N8g6 b`mzgw8N6 s/c8i9l w0Ji0l kNq8i5
kNi5 x7ml whmo6ymJc6g6 bw7m `N7m4y{ym5tx3t9lA,
x4gwJ8N3m5 xe3`D/4n/6, ryx8io ho1m`z5
csp/sms6ym8qg6 h9o. 

xs4tEi6 (smelting)
xs4tDbs?4g5 n=C/os6gi5, `h3l m1i5gEoD8Nq5g6
x7ml `Al, `b`mz5 s/ci5 x`s4t6LQ5. xs4tEi6
Wo3t5tJ8N3uJ6 W/`sJmq8i3lfi5 xisC3tbsJi5
n=C/1i5 x?t5tk5.

yg̀M5tx7 (strontium)
kNu5 n6rX[g6 `sN6g6 xg6bs?[g6 s9loDbs9li
s/c8k5 x7ml ri6bi5 xe3`D/4nc6tQisJ5 kNu

xyD6b3=Qcb6bz (temporal trends)
xyD6b3=Qcb6bz cza3X9ox8izA5.

ẁcD8N6bq5 csb̀m5 ci7mAtQ8q9lA (tolerable daily intake)
wcD8N6bq5 csb`m5 ci7mAtQ8q9lA xqiz hDJ1N6g5
slExNq5g5 wk1j5 `wc6bsZlxDt4 csb`m5 bmw8k5
w`kyl4`bui Gs8N `h3l xfixl4 xwg6bsymJ8N6g6H.
wcD8N6bq5 csb`m5 ci7mAtQ8q9lA xqiq5
`Nn6bsymc5b6g5 mo[Lt4 cspnst=i3i5 sk6`gbs9lQ5
wkw5. `Nm4g6 `wc6bsJ8N6g6 xqiz rNgw8Ns2 `wk2
xbsys2 x0pQ8q`x3JA8N6bz `b4f8Nz wkQ`x4gi5
wcD8N6bqb csb`m5 ci7mAtQ8q9lA. wk4 `wcc5bDi
dt1i6nsJu4 `bhmz wcD8N6bq5 csb`m5 ci7mAtQ8q9lA
ci7moD8NC/8q7uJ6. gro4 `b8Ngx6 wMzi
slExNq5gN6i3u5 ur[o`?9o6ymgw8N6g6, x7ml
dt1i6nsJ6 x5b3ND8N6iz cimc5boD8N3li.
wcD8N6bq5 csb`m5 ci7mAtQ8q9lA Wbcoc5b6g5 dt4gu
slExN6gu x7ml slExNq5t0Jbs9lt4. bwml xq`Mu4
x5g4g`u5g5 x5b3NC/3iz bms8N iEAi hDJ1N6gc6gu4
trstymlA wcD8N6bq5 csb`m5 ci7mAtQ8q9lA
xqizb.

dWDw/sbs?1uJ6 (toxaphene)
dWDw/sbs?1uJ6 wm3loxEym9li
dWDw/wbs?Ms6ymJ6 !(%)_i5 !(&)_k5. x[hmExl4
gd8N6g6 `smJ8k5, Wlx6gu4 wcl1k5. dWDw/sbs?1uJ6
`Mwny`bDbsMs6ym8qg6 xgD8N6y0Jt4nz8k5 vNbu x7ml
x7uxoZi5 xg6bsJ8Nw9oMs6Li !(*@_at9lA.

xb3N6yt5t?4g6 x̀8ixo3N6g6 (toxic)
xb3N6yt5t?4g6 `x8ixo3N6g6 WymK6 xJq8izi4
rhgw8N6 `x8ixo3t5tJ8N6g6 s?`l8`i5 gd8N6g6 wk1k5,
i3Jt8k5, x7ml xyq8k5 `s7m6ymJ8k5. xg6bsZJ4g6
scsy3i xb3N6y5t5t?4g6 hN3l4 WymK6
wu3loxEym9li xg6bst9lA `x8ixo3N6g6
u4rgf`lZlx7u4 x4g6bs8iDi.

xixo6N6go7mE4 (toxicology)
xixo6N6go7mE4 WymK6 cspn6t3Jx8i5 wo5t8N`hbsJ6
ck6 Wymo3t5t?1m`z5, wm3losDbs9li, x7ml
m7unsbs9li gd8N6go1k5 `x8ix6N6gk5.

mux6 (zinc)
mux6 xe5g/s9li n=C/4 yMi s`digw8Nzi
w`kq8ND8N6g6 x7ml sk6gx`l8Nt4 Ni/s?4g5
kNgw8N3u. xg6bs?4g5 Wi4n9lA N9oxgw8N6
n=C/4nw5, `h3l v8k/s/6 x7ml n=C/9ME4. xqlxDi
bm8N mux6 gd0JbsJ8N6g6.

wms2 c̀zi dW3Do4 (zooplankton)
wms2 `czi c2Wxzi s?`l8`i5 wm3usbw5 WD6g5
x5btc8qg5 u4rJ7mExlw5 i3J`t5 sMJ5 wm3u. 
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