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Nw[oQx3lA si4]v6 

 
!. WQxzMsDyx 
 
Z?mtgc4f5 WQx6t5tymo3mb vNbs2 kNdtq8i4 hDJ4bsymJi4 eMu 
nl7m6nw0Jt4ni4 GFCSAAPH bmgmi srs5t8i nl7m6n6bsix6g5 
Z?mtgc4f5 Wdtq5 x7ml rsyNhx6Lt4 bm4fiz vmQix3iCc5b6ym/ui4 
nN=FFi3i4 em4bsymJi4 kNj5 x?t5b wo6fygczk5 st6tbsQxo1i4. 
FCSAAP-f5 ]rNs/6]b6tbs1mb ]xe4hwJmt4ni4 em4bsymJi4 kNo1i4 
x5b3NDbsJi4 ]smJk5-x?t5t8k9l. wkoEpgc4f5 GDIANDH ]b4fNz5 
]rNs/i5 g4yC6ymo3mb WtbsMs6Lt[l nl7m6nw0Jt4ni4 cspnDbsix6gi4 
em4bsymJi4 tsMw8f8k5 GDEWH ]NMstc3FFi3i4 CAM-F-u Gn6Xs2 
byxiH kNKu. 
 
tsMw8f5 CAM-F-u ]NMstcFosMs6ym1mb !(%&-u em1ix6LiJ4 !(^#-u 
mg/s9lt4; bwmzi5 b=? st3FsMs6ymq5g5 !(^#-ui5. kNoC]Mz5 !(&&u 
cspn6t4f8k5 xg6bsc5boMs6g6 kN5yxu yM5g4nsti4 cspn6t4f8k5 
xq6bs9lt4 wkoEpgc4f8k5.  gd8N6g6bcs6g5 ]W/6bsMs6g5 !(*%-u 
x7ml cktQ x?t5t8k5 w4W1N3ic6g5 cspn6bs9lt4 !(*&-**-u x7ml 
!(($-u cspn6bst9lA NiyMs3mb gd8N6gc6gi4. !(*(-u 
nl7m6n6bsMs6g5 wMq5 w[lw5 niCq5 d]Mq9l, PCB-cgk5 
xux6bsJF]i5 ]W/6bs9lt4 nNpk5 x5b3NdNQ5. wrnCwqJt]o5 x{W{b{u4 
]W/6bsMs3uJ5 x4b3lf1]i5g5 w-u !((&-u. 
 
wkoEpgc4f5 wMwMs6g5 WoExE/sJFi3i4 srsaMs6gi bm8N kN 
cspn6bsQx9M4v8i6Li @))$ xs/zi. bmgminw8N6 kNzi x4b3F4n6 
cspn6bs9li nsy=Fsix6g6 kNzk5 x5b3Nq5gi4. bm8N kNz 
cspn6bsMs3uJ6 ]smJk5 x5b3NDbsgw8NExc3izi4 x?tzk9l cspnD]t5 
Wxi4bs9lit4 xgxZ4nos6bs9lt4 bmgjz kNj5. bwhmi ]Sc6bsMs6g5 
PCB-]o5 ]W/6bs9lt4 c9l]Nk5 xs9M6tbsix3mb x4b6bs=Fzk5. 
 
g8zFQ9lQ5 cspnDbsMs6g5, gn6bsJ9l vtmvbAbst9lQ5 kNo1i, 
wkoEpgc4f5 X3NwJbsymJi4 xq6ymo6g5 CAM-F-u nl7m6nwix6gi4 
x7ml WQx6bsix6Li srx4]nzi srs6 @))%. 
 
@. nl7m6n6bsix6g5 N]u7m]zb 
 
CAM-F-u tsMw8f5 ]NMstc3FFiz kNaxtA5 s?]i5g6 68°33' N, 83°19' 
uxFx9 wrCnzi, xu5g3us vut vq6hb xf8izi kNKu. kN bm8N fw 
kNdtz]i5g6. w[l3Jxc3Fz d5t1i3]uhi @^)-ugu4  d5t1io4 y{/zi5 
w7m]c, @-r]Mugu4 sx1N]z]z]ihi n6Xs2 byzb, kNz N6ncsC]M4g6 
d5t4]h9li gxX]/5, xuhi4 byo4 xuhxl1il ]fZ]Mi4.  
 
kN bm8N w7m]c *%r]Mugu4 sx1N]zz]i5g6 niC/s2 x7ml !))r]Mugu4 
szy1ic6Li w[lo1u5, kNgw8N3]u5g6 sux3Jx4f5 trb4nsq5gu. v]k4f5 
trb4n6 kN4f9l niC/s2 byzA5 raCs9l ]fzA5. x7ml, u5b3Fc6g6, 
bwmzi5 trbsJ8N6g6 srso]mu. wm4]f]h5 czb]h5 u5g8N3uJ5 n6Xs2 
byzk5 xs/4f5. kNax5 bwm wMost/K5 g4yCst5t8i bfJ8N3ixC5y. 
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#. nN/six6g5 czsix3m]zbl 
 
kNzi4 cspn6bst5t9lt4 x7ml ckw5]gizi4 NlNw/w9lt4 @))$ 
xs/zi. ]xe4hw0Jbsix6g5 kNzi4 X3N4bsymo6g5 x7ml 
wMost/sMs6g5 si4]vq5 g4yCstj5 vmQ/sQx]o5 @))% xs/zi 
k4tbsix3mb bmsz niC/1j5. ]v8g]C4tbsymJ6 nN6fti4 bmszs0pix6g6 
@))% srszi x7ml nl7m6nwyQxMzJ5 @))^ x7ml @))& xs/zi. 
NlNw/6ymJ5 wMost1u/K5. 
 
bmwbo]m6 NXJ5 w[lw5 hC4t6bsix6g5 x4b6bsix3mb NlNw/6bslt4 
gd8N6g]o5 ckwq5g9l x4b3lfw5. gd8N6g]o5 x4b3lfw5, mfx nFC/w5 
o5c6g5 xuxD]t5, ]Sc6bslt4 x7ml c9l]Nk5 xs9M6tbslt4 bwmw5gi4 
x4b3lfc3Fj5 wo/six3mb. ckwq5g9o x4blfw w[l3JxF]i9l bmsz 
ns/six6g5 ns/s=F4n6 bwm ]xe4h6bsix6g6 nl7m6nwJk5 wMsli. 
 
x4b3lfi4 x=KwMzJ5 vt6hwlt4 hDJ4umJi4 kNi4.  WNhxMzJ5 
kNgw8N]j]hi4 kN4]f]Ji4 xg3lt4 vt4hwMs3lt4 c5bs/i4 bwmo 
]c6tbix3lt4 ]n5g]/a6tbslt4 xgx3lA tsMw8f4 nl7m6nw0Jtzb xgxZz 
c5bw/Dl1k5. bmgmi kNu c5bs/Dl1i vt6hw0J]t5 xgxZos6bsymJ5 
whmQ9lQ5 kNj5 fFJc6bwoQxc3mb wm3j9l. xgxZE/sJ5 ]b4fx 
s0p6hDbs1mb wm3u wcl1k5 ]smJ8N3FsJi4 hDJwJmqht4 bmgmi 
nl7m6nwiq8i c5bs/Dl1i4. 
 
x4hv9M4 bm8N cspn6bsymo6g6 bmsz euDQx6g6ym9lt4 cspMs6g5 
wMq5 ho hDJ4bsifw yMj5 kaJ6bsymq7mb, wMq9l x?tzk5 
h]?9osbsNt4. fF/sJF]i5 mfx x5b3N6g5 xux4fq5 ]fZ]M1i miC3ul 
bw]mnw8N6 xyq8i tsMw8f8k5 em4bsJFi3i W1mb Wq1Nq5g5 
bw]mnw8N6 nl7m6n6bsMzJ5, mfx s3hxlDJw5 GPHC'sH, nFC/w9l PCB's-
l.   
 
sNb6g4n4f5 G DND H tsMw8f5 em4bFiq8i4 nl7m6nwJ]t5 xgxZq5 
]xe4h6bsMs3mb !(()i x7ml xyq8i tsMw8f8i nl7m6nw0Jbs9lt4 
xg6bsc5b6ymo6Lt4 sNb6g4n4f8k5 DND. wkoEpgc4f8k5 ]xeQx6bs9lt4 
xgxZE/soMs3mb vNbu ui{bw5 vtmpq8k5 x?t5t8k5 vtmt9lQ5 
toy0JtFiq8i4 mo4LQ5 GCCMEH bm4f8kz kNu xfixl4 ka]haq5gk5 
PHC-l5 hDJ4ymJ5 kN]u5g8N6g5.  xgxZc3uJ5 w7u4]f6gi4 kNi4 hD6ymJi4 
GSSRAH xgx6bslt4 ]xe4hw0Jbsix3uJ5 ]b4fx xgxZElQ5 WJ8N]Czb.  
 
kN4f5 srs3u bmszs0pix6g5 six6ylt4 seq5gi4 nN6fti4 y[/u5 
b=Kz tsMw8f5 kNoFizk5, xs/4f5, bmszc5b3lt4 #r]Mugu4 x6ftc3m5 
n6Xs2 byzi5.  
 
bmgmi nNpk5 kNoC]Mos3ix6g5 d3Fk5 ]f]F5 ]xe4h6bslt4. b=?i xs/4f5 
nNpc9lxD8N3ix3mb #%-k5 tr9lA wkcoc5b3li bm4fx nN/sJ8N3iq8i 
xs/4f5, w7m]c s9li4 &%-i4 b]mi nNJ8N3ix3mb @))^ x7ml @))& 
xs/zi. 
 
seq5g5 nN6f]t5 w6vNw/6]t9l bmsz6tbsc5b3ix6g5 czb]h4f5 
u5b3Fc3mb b]mi. 
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Wxio6Xb @))& xs/zi, miCz wo6fygczk5 st6tbsix6g6 xgxZw5 
molQ5 WoExE/sQxo1i ]b4fx X3NsbsymJ5 si4]vq5 wMost/K5 b=?i. 
 
$. b]mi3us5 w]kyq8k5 w4W1N3icDbsJ5 nNJk5 
 
xJ3Nq4]vz5, nN]p5 ]xe4h6ymc5bMzJ5 WoEJy3ui4 srs6b6]g5 x?tzi4 
w6vh4gi4 b]mi3usil xgc5b3lt4 kNo1us5 W4fuQ/q8i4, x7ml x?tzk5 
wlx3i6ni4 nl7m6nwi3ui4 b]mi. 
 
si4vs0/sQx6gMs6g5 niC/1us5 w[lo1us9l ]/8kxEu ]mpul @))$-u 
kNoqb vtmpq5 gn6tQx6g6LQ5, xaNh4]t9l vtmpq5 x7ml er6]bi 
wkw5 vg0pct]Qz5 kNo1us9l b]mi kNzi WoEJc3ix3izi4 
hoEix3m]zbl. si4vs0/sM6g5 bm4fiz si4vs0/s]hi4 x7ml ]b4fiz 
bsg4Lt4 nl7m6n6bsQxo1i4 CAM-F-u g]C6bsJi4. x7ml, kNo1us5 
bmsz S]MEx6tbsMs6g5 wkoEpgc4f5 w6vNw/6tq5 WctQ9lQ5 ]mpu 
JMwul @))$u bf/6g6Lt4 gryQx6g6Lt[l X3NwJbsQxo3i4. kNo1k5 
SMCvb4Lt4 si4vs0pMs6g5 sfiz g]C6bsJi4: 

• gn6t5t9lt4 nN/six6gi4 kNo1usk5. 
• gn3FQNhx6lQ5 wkw5 b]mi3us5 kNu hDJ4bsymJi4 cspm/q8i4 
bwhmzii5 WoEc5b6ymJ5 cspm/q8i4. 

• NlNw/wJm9lt4 kNozi xg6bsJ8N6gi4 GnNpi4 nN6ftilH 
kNozi nl7m6nwpk5 xg6bsJ8N6gi4. 

• NlNw/wNhx6Ltl wh]mlQ/sJi4 x4h]DbsJil kNo1usk5 ]b8N 
WoExE/six6g6 W9lA, x7ml 

• x7ml ]xe4hwJm9lt4 wlx3i6nu4 nl7m6nw0Jt4nu4. 
 
wh]mlQ/sJ5 n6rtbsMs6g5 kNo1i vtmtbst9lQ5 mfx: 

• nl7m6n6bsd/s9lt4 c5bs/Dlw5 b]mi3EJ5; 
• cl6]gDbs9lt4 x4b3lfw5 b]mi ns/sJ8N6g5 c9l]Nk9l 
xs9M6tbsQx]o5; 

• N]u7m]zb x4b3lfi4 e1iFsJ8N6g5 x7ml cktQ w4W1N3icD8N3m]zb 
hDJwJ8N6g5 nN6f]t5 wm3j5 ]fZ]Mk9l Gn6Xs2 byxH whmQ9lA; x7ml 

• w6vNw]/4n5 N1ui3l WNhxZc6gk5 vmQ/sJ8N6g5. 
 
]b4fx kNo1us5 wh]mlQ/q5 rs/sNhx6Lt4, c5bs/w5 b]m]i5g5 
vt6h6bsMs6g5, ]c6tbs9lt[l x4b6bs9lt4 ns/sMs6g5 e1i=Fsix6gi. 
x5b3Nq5gi4 x4b3lfi4 nsyix3mb bmsz kNj5 x7ml ]b4fx 
szy4g]u8ix6Lt4 by3k5 ]fZ]Mk9l. x7ml bwm kNo1usk5 vmQ/sJt4nw5 
]xe4h6bsMs6g5 N1ui6 WNhxZc6gk5 vmQ/sJ8N3ix3mb. 
 
ho4v8i5 si4]vEx6g4v8iMzJ5 vtmpq8k5 ckwos3i3ui4 si4vstc5b3lQ5 
niC/1u w[lo1ul tyWEu @))$-u. si4]vq5 whmQ/q9l wMost/sJ5. 
xgi si4vs/sQx6gc5bMs3uJ5 Z?mtgc4f8i w6vNw/6]t5 wcl1i 
scsyq5 whmQ/q9l wMost/sMs3uJ5 si4]v5t8i. 
 


