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OdzOdzdL © tBMlsOdse Cd f 1 yQEMEE.0s@®" &R " IEREE @ s j dzdsW 15
fsdzjLdg 8 Hdzw flescdsL qietso Odzd W tsfisO ddzd § OHj dzd W € t5 dze
fdtedtsHj.

[ Ols | tc Jdatelg’ Is s(Materials and Methods)
K J dz2 | chiftshg &2 dgdfs's OL Ols ¢ otsL dizsy dets s dmMf sdz? L s Odedw™ dd
ftescdesL qieso Odzdw 5B Mis O ddsjol€ jdic BNz Was).Otc Od3d o w Ode Is
RA@ZHJC Oltste RhdBsC z ffdseo Odz dzO teOMyjlsy L dzOyjded?2 5
Jddzgdw Tenkan ftjHmMsOadzwjls ftsdzise d dzz MIOBEY i Bdgs?2 o
o tej dz§ ded t
YQEQoel A T ED A o o D)

[ ddzdv Kijun ftejHMsOodv jls fdseddk Mzdadk MORs2 or
otcj d3hdzd t

VQQoe i A@ [ EW® R 6 oM 2
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Jddzedw QRefmicgudzii BIs Tenkanmd Kijun (fts MHeadcetsd3 t
YQE @ 0- YQE QhE UL QO ¢ 3)

J ddzgdw BeirfegjuHdzj J MOBs?2 or MsC¢ 2 d MOBs22ifmMidL S52 yj
MHeodegtsds t

YOt @Bt 6-1 A@® [ EB A o o ofd o (4)

[ ddedw Chikoyj dz0 Mty MHodeE BB dzO t
#EEEI & (5)

J BdzOMIs' 7T tKusnof etsdzj y zlIsts¢ d3gj ¥HEZ SenkouA dnlsSenkouB,
tor dz O.

dIs O dzH Q495 26,1t = 52.

{Bl &b dmijdglsotsa @dzdui MCd) HOdzdz' § (-] §@Eriigeglz § &
LO 20013 e6tsHO (tdMm. 1).

11300 -

10300 -

9300 -

8300 -

7300 -

6300 -

5300 -

4300 -

3300 -

2300

tdf. stddujfmbet §§)sQq sz kel SOl :

#lsOlsdmisdud M< d it JYHOdRQjd3] Is @8 | P dzd jd3d dzd 3O dz'i 283 L dzOyJ dzd
(dzOB 2 HOdd ©® 2018 1d®WB) ,( L BOYKGddtedso Odzs i 80742019 CEGH
fls OdzH Otels dzfs j i 2671660dzts 3 JOBE[JO dzO

) 5COL O] dzd ftojorh Odd MEQYH @ILP 0 0 &GO\ sBdDS , o B 2 626 1 da
ftej Hdz) CBO0A820@&H OF .

loadHlz dzj B sdz H Gsdzds As BI LEj2igRkeh) id5 13.

tdLEdz IsOlIs ( Resul ts)

[ d&zv ftesedetsL Jqetso Odzdw dMY sdz' L k& TelkandKig. dG3dzts §| tc O MY tsdzts y
UOS 92@D87 2022, 2 Uekante®E)H GRztsded dzPwKird § ti d fded dzff ) .
Clsts HOjI s Odd] ftscdesL Jtetso Ols -20u9j 28237 024 j ¢ tsdzd
CGBHOR. | tj Odz dzsfplsd € sdzd yd Mls o 5200820 Q B & Skdsjodz' Mo O d&® fi 19
dzOB dz6 HOj a3 tetsfls. [ Odgde" » HdzW 2024 cEBHO YBSCO dajls. | tsfk

l 2019, 2020 ¢ tHeéRandKig®@mE ozff O @fzd@{ dMm. 2) . wydloj
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d 2021 GBHOR SCtddyjmMbbeot fEHE@tess 2@&RLOJIBLEIBMESHOE | ¢
Mdzdy jdedj SBdzdyjMmMlsa O sy Ocsa .

I 2021 ¢ Benkancddndidsiizts ) j dzO Kigun (" tj d ffzd d&()]. s udlOj &, vyt
Ctodzdyj flsots sy Otetses ko jddydlsmv. 1t %$¥O0Ckkkz o 2022 ¢
MicOo dzj dzd ¢ ¢ fig H B2

] 2@MN8 GtSHOR dOBM HOJ itsj € tsdzd ydpdnds®fsi kfosyy. O telsiots 3
HOjlb Hftdddls)d ds] thdse Odd] ftjHi O OR19 fdedy j dzd |
CsHBse . Cltsls ftescdatst Mol Oz M) toj Odzisdety 2 ddsdilslz O dejs& dats L
fsisOo ddkzO® 91, 67 %) .

] 2@D23 CEBHOR dzOBdz¢E HOJ Bisj € tsdzd ydpdndstplfs kfotsyy. O teStsldts B ts
HOjIb thdse Oddj ftojHf sdZOCO! BB 2ecdEyEhlsozPlsEisy Ptetse
Msef Oz M o] Odz' degs?2 MdlkzOydj 2

1 20U dedzd d dzS A mdKsojyzs d My tsdz L se Ol! o COyjMmsej tyjd
dgdzls j tco OdzO € tsdzd yj Mlso © Y Oteso dzO@ Mmdzj HEze hd2 cGEtsH. 1 O
ftsy Otetse B dzd Bj dzt h j dzj 2 fRBEEscoHB®S ¢gto@ddy yy j Bd
4o

fts
9 jton
2023 d@BRIYHO] &3 {tc hjdedj dzOH (oG detsL dets?2 o jterndzj 2 €t

r

10400 -
9400 -|
8400 -| .
——
7400 -| —=—Tenkan
Kijun
6400 | J
Senkou A
5400 - —#—Senkou B
4400 - —e— Chikoy
3400 -
2400 T T T 1 1T T T T T T T T T T T T T T T T T
AN NMTLOOONVDOODO A NN ONODOOANM
OO0 0000000 ddddddddddNNNN
eNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolNolNolNolNo]
AN AN AN AN ANANNNNNANANANNNNANANNNNNN

tdfm. 2. stdduyj Misag ISfidepttddse] o My, OdgSHIs ) d ddzH S Olstst
sOQo dzj dzts Qo Iststets d3.

1 dz0yj dzd W Serdafy dzd d3tsy dzs MY sdz' L 59 Ols 9 COyjmbeaj sy,
qdzls j co OO0 Kt mEGalsaz® fMmdzj Hize h 2 EsH. 4Od d § L oYy
floscdesL dgs? dzgdy dzj 2 GtOdedyr, © o 2022, 2023 EBHOR BT C

IefmMmeyHjdzedi (Discussion)

l oG datsL 20 thdetseo Odedd oz S Olstste® RN  BSLW8 HOjIs 100
GHBD . | HjE'?2 dAPR@E HIPHeo f Odz f fedatsL dg d3 kg dzt b j ded j o3

1 JHEBMisOIsC qadzHd S Ol stc® RNIBsCE MsMmistsdls o dzj 9 5L
gL 3§ dgj dzd v twOMMBEOIStcdo O] Bses S OLOISjdzv. RL®Bjdzj dedj
Fojddyuyjded¥ dan Cdtrfyjmlse® » 2019

1 OCdzs yjdzedd (Concl usi on)

1teOCIsdyi MEOVY L dz2Oyd ftsfyls: dhmmdzi Hse Odzdw fsMissdls o o
fOHjddY CBdzdyd Mo O oy Otese o MdzjHEs M jdg esHEz. 1 jtmi
9 ftoddidi dai dzedd ddzH S Olsstc © RihE] dftyO @Y o0 daQaizdeL &  Hi) dedy t5-dz
sftejHjdiddd &Zo0detsdzjj sfiksddiOd df » fOttORjlsteOr H Odzdets @ &
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ufmr dz¢ d dzO dmf sdz' L 2§ d3" §

1. RdzHd ¢ Ols st RMdBEHSEL df j HW.
https://ru

. wi ki pedia.org/ wi ki / RrRdzH

s
6 Rhd&BSSE
2.1 5 Oteff 5) OBAEA S § OFPARINBs ‘o At te® O dzq Is . I

J1TRrRRY [ [Yw tMMdd, 2024. 110 M.
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sjstedY dett fiod fescdsL et Odzed d
f s Ote O’

HES s stei@lgL . dzOk S

sO2Bdyj9 REeBt! ¢offf sdzd dzOte’ j o dy
LicOdz MSCd2 ddemisdlskzls 114 [yu [ B

¢ dzdetsls Oydvw )(Q Aclissstjrda cdzOz ydesets L dzOdedw o B dzOfMlsd
mMemMissdls o ®tkhmikzsMisodd fttddjtese dmMftsd L so Odzdw Isj t
OHOf Isdtetso OdzZO Hdzv ftesedztL Jqietso Odzdw CBdzdyj Mlso © f 53 O
EyOfmilsded €: dzOB dzsdR O ) df'ts 10 Ofgffls O W e tesH O. { jh jdadd
zO0 f(omistetsj dzedd f dzOIsj y dets?2 dB3OIsted yr . I ddzd 3O dz dzOvw &
I st Hdzv jy Wottdddteseo Odzdw dMmftsdz! Llzj d3 HOdzdz" § L
(

ftetsyj Mj dgceter Eyofmlsdd¢d orBdtcOt IsH jMitds@Isj ¢ d (. 1
frJIStGOlSJGCfd fedtesH’ : sSfbdiadmisdui Mcov d §jmhddidnlsd
deter wftjHjdvjid yidhkz dectr, C(tlssteOw BEHJjIs Ity ydzs
Csdzdyj Mo © Yy Oese. [ Jjhidedd o ydmlsr s MlseOIlsjedwna
sy OtcOdR3 dzd Cj | PR dzd Vv -2 23] tefstiHs 02 M@ Is Mtcj Hdzk ¥ OB Mis
slsdesmdlsj dzt dgzs tshdBSCE ftosedsLO o 12,08 %. [f§Isddd
orBdeOdkZzO f o jtswWisdatsMis 0, A,68 4 v styjj uifaPAsd fislyd azk S di s § ©

ddzls j tco Odz! dz' 3 {f tets @ dats Itisd® ddf O fig flasdesL @ dafsgagdzdy L O
Ydbsrtejy G6BHO. -292 3 jcgse® ROMGIEse j tcdsMlis! q’dz.ls;tr‘;aodzJ
mMesmMisOeaddkzO 84, 21 %. l ftsHAattH] c¢cfifmmddsdmisOe or Bdts
Ctsdzdyj Msotsd3 sy Octso . dtcj Hdzj J L dzOny g el d OB Mtsdzt Isd
sy ydese s o2 csrvso2 0SMIsQoaddzs 14, 04 %. r
sjtco Odz! desets feseadegsL O 9 HYtSHAaBH] c¢f jifmMmddadmlsOe Mt
3B d dzd teeodAdgdteid J © udMis' = MisttOlsjcdD1g ¢hifghd i3dL RO
f sdz' Ldlg pge dffdrds ryn fMlstcGals j @92 9 GsHE dOBdZEHOj B o
ScdetsL dzsets HJOJ OL 52O 99 jtern, Yl stz HAv {totsce dastL
ifmMmdBdL 30e, Colstster 2 ftedoatsHdlse Cff tftisdf @B IOAAJE toj Od
Isjtco Ozts tsBMistsWisj dz' Mise sdzH O &5 O dzdhtlzs g PliEd 1j = H izl to G By f d
w Giidists © 2@ 120 XisHs@B ddzgdtetso Odedy ydMmilsr 7 MistcOIlsj ¢ d?2
MMdkdL 30eH tffiglotsd Pigdrs s toscdtsL © ko jdzdyde O Isiw

szt ydorJg MmMztseo OC g &KEywigls edts ) f sy Otetso fosedzetsL qetso C
dete, TWEMBWsyecdd, SCtwdisjted?2 cfjmmddddmisoe.

I Mlskzf dzj dzgdd (1 ntroducti on)

Is
d dz
¢ s
d m
qf tc
¢y
d dz
H dz
¢t

ltosecdzsL Jietso Oded ] hdse Odets dzO § ted 3 dzj dzd[d, 3,.cOL dzts 5B 6 (
6, 7] Rme GBIl jHddv jIs dMmMitsd Lso0ddj dLojMmlsde = HOdzdz = 1
SYj dC O oL i35y dds 2B Epdzld QY dffdj tedf sH o tej d3j ded. [IBjIsdd3, Y
dzj s tej HJ dzj dedetsylsd Hj2Mflsokzé s B4BMisddCd RO B3OS U ME -

ltetsBjdz o d2Okzydesds L dzOded d Mshistsdls o Istsd, vyt Isj st
sBfMlsOdzso € d f 5 OtcORBI s dP O BBISEDIs diugifipgdds dcete sy
fosdzjLdets?2 HdzW fescdesL qieso OdzdY tBfMMlsOdeso Cd M § 5y OteOB]d

[ Ols j tc ddaklg Is s(Materials and Methods)

Kjd diidiHeso@a@ly: otsL iy dasfls! dMftsd Lse Oddw Isj sted
sBfigs® Cd f ) 0LOdd dO fteddjtey tdiMmMfkpddcd sOtLjddd .
I detj kyOmkobksl HoO JesSO. dv dOh j2 Mmdkkzoydd ¢
MdzOydji?2 M §s300Rd o { j NjHeqmEO.s Oj &zdv, olktsEs2 o
tinjddj dcote Ghddse Odes 2O O ds@ 1S O § th RIS HiigtstiPe o lsstels] Y
fskzydl: kOSks &Otedykz? [ dded BOd dzOw EOwdyO d&jls
BOted Yy’ dzjtsBRtH]®BE dddddBzd 4 ydhdo. | tefdd sogq: U
fsidj Hso Olsjd! d 7 cHOdM] fztcg HY etk G PdE L LBHE O™ ( { o
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A B C

1 Konwuecteo noapoe Padr

2 1lrop X1 4
3 2rog X2 2
4 3rong X3 1
5 |4rog X4 3

tdMRMEBSHdZ j.uE@de@o fzj dzs O sStstesd3

RCteO thdso 0dz0 dzO0 oL 3tsy desfisd o' Bstc® MlsteOlsjed?2 HJ 2
MistcOlsjedd, T jcdetsHl sLdd¢Ojls oasftesm C0OC drn MW G d3t
sftejHJd2zdls! MteOlsjedd ftedtetsHr @ MisteOIsjedw 1 (§JMmddidf
fimhdddmisdy M2 MdskzOoydd oL @yd 2 dOdstd "ds
st Isd &3d fi)lsid2y jdfpdERi30dz dz" = yYydfmdzO (m4, ml)v ib Hadeyg®p Ho |
fifhdadhisdui Mtsets Myj doedY HdY fodesn’ JdBjjls m3 f
fodetws; Mistels jiplry@ §4MMdEdmMsdud MEset Myj dzodw H dv
o BflddidMmisdui M2 MABzONdH. HEz) . ftodtesH
A B C

1 Mpupoaa

2 Mrpok Crparernal |Crpartermad

3 CTpatermal|x3 x4

4 |Crparerna(x2 x1

{ @. ) &Olsjy dZOv EOlisHis@odsg dss Oo btk

{ Mdzd tejh jdzdy deter BEHJjIs dzO2Hjdes SHdzdd3 dL B sBHES9
ydmts, Cobktttsj BkHjd Mudlsol: kyj ydks?2 tyj &St §tscd

tdLEdz IsOIs ( Resul ts)

1 0dBtsdzi §  totsfldivH § ipfIOE @y dsv dzOdzd ydw ted " jdedv deter
{ Offdislstedds dz0 § e@BOWE] crs@dsdey X [ 2A0 1 3) .

A B C D
log noxapbl PaHr

2001 1861 2

2002 1799 3

2003 1894 1

2004 1781 4

=PAHT(B5;5B52:5B5$5;0)

2N B W N e

{ iy O8dz j LO §jtedtsH2 0deeis destsinjiad W 2fP0Qle dzj dzs Oo IS5 ts!

Jlrfsdzdzy j 5 tcOdey qietseo Odzdw o ff SteW H SO Sofsd dp@drylsddgf wd 2
Bd dzd B3O dz dz" = yd fdzO.
] tdo O dig ffifO dzdBdsiz s o Is Bz Mistesd 3 § dzOls j 3y dzezs KBOstwdykz (t d°
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A B C D E F G

1 Mpupoga

2 HMrpowr CTparernal Crparerrta MmuHKUmMym

3 |Crpaterunal 1894 1799 1799 —MWH({B2:C2)
4 |Crpaterma2 1861 1781 1781

5 |MakcHmym 1894 17939

]

L =MAKC(B2:B3) =MAKC(D2:D3)
8

9 |HMHHAA LeHa Mrpbl 1799

10 |BepxHAA LEeHa Mrpbl 1793

11 =MMWH(B4:C4)
12

tdMmt jajddj detr o ydflsr i MkeOkjedwi. wshlsos d

JftedHjdvjd ddydss d ojtend®*® yjd deter (tdm. 4).
yJj dzlzr . cdedzj Hise Olsj dzr dzs, dct® ddkjjlb MjHdkssky ksySk. I
1. 1 COyjMmkeoj fscdsL dscts LdOyjdd" d&O 2005 ctsH o' Bd
o 2005 cBHE fsdLBhds 1736 () Okss. [OedpLdd ISiEdyls O d
shdBCO MeMsOoddkd 3, 63 %.

l solststej dzdj BYHdMOddr 7 Hj2Msod?2 (-BOABEYEBEY S@zzaifls: 5

A B c D E F G H I | K
1 2005 2006 2007 2008 2009 2010 2011 2012 2013 2004
2 |JaHHbie  |2001-2004 |2002-2005|2003-2006 |2004-2007]2005- 2008 2006-2009| 2007-2010| 2008-2011| 2009-2012| 2010-2013
3 Mportos 1799 1781 1736 1709 1674 1626 1565 1530 1395 1454
4 |makT 1736 1709 1674 1626 1565 1530 1495 1454 1363 1327
5 OwubBra A 63 72 62 83 109 96 70 76 32 127
6 e 3,63% 4,21% 3,70% | 5,10% | 6,96% | 6,27% | 4,68% | 523% | 2.35% | 9,57%
7
g 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
9 |fannbie  [2011-2014 |2012-2015/2013-2016 |2014-2917|2015-20182016-2019|2017-2020{2018-2021{ 2019-2022| 2020-2023
10 MporHos 1363 1327 1247 1153 1101 1101 1101 1626 1626 1429
11 |@akT 1247 1153 1101 1060 1697 1696 1626 1429 1413
12 |Owwbka A& 116 174 146 93 -596 -595 -525 197 213
13 |s 9,30% | 15,09% | 13,26% | 8,77% | 35,12% | 35,08% | 32,29% | 13,79% | 15,07%

{dmet®odzsj dedj fescdsLdr @ d $WOSkdujmMSdR L Oy dzd 2

] ftetsCj [ Odde j (tdMm. 5) E&BPS@WE 66§ 6ddjte it oz
shdBes?2 fwoecdtLO fodddi3O0jd ©OLddykz BixHE §ttsedsL dz
f 5% Otpts 9 ank.

10BiIsddz, yYbt OBftd sdzOW tslsdetsdjd BF-dzz@OBH BB C O

ddzlsj o Odzy ls 2, 35 HB j3 5MElfifls Qb dzVQ Idntelj2H,dRj8] %.dzOyJ dzd
rodzj j oL ddC0jlb otsftesh, ¢ OksjjhMdsddshtsls dlagiim B js (Pl tis
1) ddzd sflddddmisdud MStsd (MsteObjedw 2). RrRcEtsE o dzOh d~n
fistcOljedd Mtstslse jlsMmise ¥ Is sntmOREpIdy e, i teshisio tg vydad ™ df j 1§ teich tiztsiz
UgdmazO iy ds MuyudlsOls! §tesedatse dz' o3 .
dzv tejhjdd?O0otsif wigg@isswdzd) o' B dtcOfisOd dzdff dg seg®H b dzcf O
tcOL desfyls §j 2 BdyHE 2 ftesedetsL dg dsd L dzOyj dzedw dsd ( mMtstslso |

B dzd Bz Bz) (S tedrdOwg s edisds f sy Oteso . 1" Bt  &3d dzd B3O dz' dats 2
slsdgj j dedj tj OkdLEj Bscts MshisswddY fedesH’ ¢ Mseols] dc



A
1

B
2005

C
2006

D
2007

E
2008

F
2009

G
2010

H
2011

I
2012

]
2013

K
2014

2 |Crparterma

3

4

2015

2016

2017

20138

2019

2020

2021

2022

2023

3 |Crparerna

2

2

2

2

1

1

1

2

2

tdml re8ste ftedtetH 52

[ By dets fMHj dzOIs
f4mmd@denlsdui ¢ d?2
o 5L dzd BB Y Hzso Hff e g dzlz y d Is !
Oydd dmsy des dMmMf sdz! L s Ols+
J W tsdn@ds | dz' dz' R

0, 84,

r 0dzj §
9 Oted
LO 4

9" 9 SH,

GisH O,

9 Oted Odzls ts o

qddzls j teo Odz dzr 2
fls O dzn Ots s dzts j

sBteOL ¥ h A

flsteOlsj ad?2 .

Muk @O s s d usff Otzd uis H< o O dzf v

f &zOls j ¥ dzkz

g tsfis O¢

8

f tots ¢ dzts
5ls ¢ dzts dzj dzd §
BOlsted Yk

l jtendzr s ®WEGdetE YUY Bif.ts W) tste di3lz dzj
U= Mm*ST+2* 1)
dzd 3 dzt B 5 ¥ t5tc d3lz dzj
L= AR*ST 2)
tjOd dz j LdzOyjdedv G s§Odd o §tetlczsLgdst HOgsls toe ©fEs oo ji
ftescdzsL O 84,21 %.
2150 -
1950 -
1750—.\,\‘\m .
1550 - . ~\\’\\ —
1350 - \*-5"‘*\\ Y
"~ F
1150 - v-#\\\*\=> /
N
950 - U
750 -
550 -
350 T T T T T T T T T T T T T T T
N © I~ 0 OO ©O 4 N O < I O~ 0 OO0 O 4 N M <
O O O O 0 H ™ = = = =" A" " < < N N N N
O O O O O O O OO OO0 oo oo oo o o o
AN N AN AN AN AN N &N &N &N &N &N NN N N NN N NN
t din) thedsLdr 2 ddzsjwoOd d YOSkkduimSdyj L dzOyj dedv .
] §sHAEBH] cfjimMMdBdmsoe fesdmisHdls o' Btk Mol
fsy0Otse ({dm. 8) .
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A B C D E F
1 Mpupooa
2 Mrpok Crpaterns CTpaTerMs MEH KMy M
3 [Crparermal 1894 1799 1799
4 [CTparermaz 1861 1781 1781
S MakKcHmym 1894 1799
o
7 =MAHKC(B2:B3) =MAKC[{B5:C5)
8
9
10 |npor4os 1894
tdfmt i8Jddj dacters oy lsttwdftyn ‘cf j Mfpd isd MisOe Hdzv ftetsedatsL
dtsMisOo dzj dgs Qo lsstetsd3
l COyjMmbeaj fHtetsedasL dasets L dzOyj ded® dzO 2005 CEBH of
tcj Odz! desMlsd ©®© 2005 cetsHEZz ftesdLBh ds 1736 {ftyOttse. [hd

OB Misdzs s ZOSMEOHEfUD® §, 10 %.
l solstejdzdd BfdMOdeder = Hi2Mbsod2 (-BL2sdwGistsd sdzdfdls:
A B C D E F G H I J K
1 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
2 HdaHHwie |2001-20042002-2005|2003-2006) 2004-2007) 2005- 2008 2006-2009| 2007-2010 2008- 2011 2009-2012| 2010-2013
3 lMpordos 1894 1894 1894 1736 1674 1710 1674 1626 1565 1530
4 ®arr 1736 1709 1674 1626 1565 1530 1455 1454 1363 1327
5 |Owwbra i 63 185 220 110 109 180 179 172 202 203
6 & 3,63% | 10,83% | 13,14% 6,77% 6,96% | 11,76% | 11,97% | 11,83% | 14,82% | 15,30%
7
8 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
9 |OaHHwe |2011-2014/2012-20152013-2016|2014-2917)2015-2018)2016-2015)2017-202012018-2021]2019-2022{2020-2023
10 Mporuos 1495 1454 1363 1327 1247 1697 1697 1626 1697 1696
11 |®akT 1247 1153 1101 1060 1697 1696 1626 1429 1413
12 [ Owwnbra y 248 301 262 267 -450 1 71 197 284
13 = 19,89% | 26,11% | 23,80% | 25,19% | 26,52% 0,06% 4,37% | 13,79% | 20,10%
t dmMute®odzj dzadj HtescdesL dgr 7 d WOSIdud MSda L dzOyj dzd 2
10Biddz, vyt OB Mtds IsdOW s ¥ deoOf dsls jd de'indzQo HdaDE V@ Offis 1S
HtS 26,52 %, O MtejHdajJ L dzOyjdedj MtsmMsOodzvjls 14, 04 %.
l jwrdrs ctOdzd ykz U b tizks @ltsddgdiyddiy. s 1HOR B lz dzj
2500 -
2300 -
2100 -
1900 - ——
1700 - —~ -
\v\' /- F
1500 - L
1300 // U
1100 -
900 T T T T T T T T T T T T T T T T T T T 1
D © I 0 O O 4 N MO < Ih © 00 OO0 O 4 N M <
©O O O O O d o4 d d o 4 4 4 4 4 &N N &N N «
O O O O O O O O O o oo oo oo oo o o
AN AN NN AN AN AN AN N AN N N N N NN N N N N
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COL dastetsHdz 7 dhtsyddStses d dMitsd Lo OddY dBzd sd§ OdzO d
dzOfmj dzj dzgdw, CGHJ bjrndsdasedw Cell Broadcast dcetOjls ¢d
sfsojh jddvw.

1 60Ckduj MSOw L dzOwy gBfHsMY cOB BIsL BsPhshisd dhiftsd L e
e jteh j deMlso so Odzd™ toj cdtsdzOdz dg 7 MM &8 Bsddlststed dzd O ¢
HOdz! dzgj 2h dr dMMdzi Hse Odzd?2 o dHWIsMW o ©OLWKOBBISE] OHOYIs
ey dd3y toj Odz' detscfs o tod 3l dafl dzeff @ dirEsppsEdf wWigtn € d = OfY j CIstse
O dzj dzed j A3 o j tetsW Isdzatsfyls dz" = ) teOs G tslhpdztisen O ddd dff taf ] taitdzolf jted] jy dadg ozt
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ftesB dzj dsdz" = L Sdz, By des MW steRBzdzdtetso Ols eWH fOCIsdyd
Stcc Odztso o dzOMisdzd 2 H s@tcOL Hj dz

1. lted MBLHOddd d Gedseodzjdedd ydWwttsea' n  d3sHj dzj 2
dz0 o tsH dzj dzd 2 dzj sBrsH B3 lsH O9 Ols! ftoedstedIlsjls HOdzdz &3
(Li DAR) , ¢co¢ sBiMfjuydoeoOshdds IstejBlkj iBzH ssydets Mmls )
sjtetedlsstedw n.

2. ldzjHtcjdedi o jteWisdesMmisder 7 diBjlssHBse (losddetsL Jtotso (
ftesj CIstse dz0 dzO d-Bds dzi § 5 dptsyEid Cdefs L dzOy d d3F A Zyofmils¢ On
tOL tcOBOIr 90V% EkZftosh jdede" | BilstsHdyujmMSd) ttkCtsotHMlsa O HC

3.1 OLtcOBOIs" 90y d odzgjHEGWIs! HtosksSttsdk tffiteojh jddvw,
Bzse 5C OdzOdz! desfyls! (HEBdEZJEse Odzdj) d MHjy O] o Mts
CodeS tejlsdz § ddemlstezSydd Hdzw dzOfMmj dzj dedw 5 Hi2Mlsadwds o

4. dgdjL@®= 9" 9 Olsy HEdetsMtetsydzr | T osctORBdE oL OdBBH | 2 Mise
Wostcedzgdteso Odzed] S kdz Iskter BJ LSS OMdesMmisd, o¢dz® yow ©BKGOL 5O
dqdW stedzOydosdedz" | SOBYI Odedd o wf R.

e’ dz¢ d d&z0 dMYf sdz' L ERefdgenpesd Mistsyded ¢ d (

1. yisgez fsmMssdj MtsMmisOodzj dats Hdzw MlskHj desse My j yd odz
LOtsydzts?2 W sted3” sBlzyd dzd v, fts HdMydydzddj "10¢d
detste 3O Is d o dz" d&3d H [ T dijj Ui ©E3Edz" 2 tej Mzt td
https//studfilenetpreview6234107pagels/.

2. AjJHjOd dz' 2 LOCtsdz BSIs QL. 10 dBY 4
YytejLror yo2dzr n Mdbskoyd?2 ftodtesHdatsets d Isj
H ts ) Is k7tf:Avww.consultant.ru/document/cons_doc_LAW_5295/.

3. 1 sMsOdetsodzj dzgdj 1 tOoadlsjdzt Msea® t A I 30.12.2003
fr]d;r]]léJdSJ ftejnbkftejyHjddy d dd¢ o diHdR\fdste g L2o  toy) Grlzdi frf] . ) d
H

§O©: http://www.consultant.ru/document/ cons_doc

fm
dzompdzj dzd ™ d

Is
s G j dzgdzs G 5 - Ot
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t OHd 51 € s dztsiecdmSidn S dlgn S H s
| sStcdzsHtsBT 9O h j2 1 tosd3r hdzj dgdatsfisd d
l otse desL Jqtetso Odad W

4 b dzj 2 5Q dEeded izt jldz teh O o O dz

$COH] BIY [ dJddMmlsjemMlsea O Y5 YtejLo" y
dLJWBBO2HYOdME 2  JMfEBdzd € d

O dedetsls Oy Is j dz dzOVY CtstocdesHiSBT 9 @8 h OW  H jWwisj dz' detsfyls!
j ctedlsstedV R SCOLOEO Mjt'yLds] osstLHj2fMbsedj dzO 6t
LOGtwLdgj dzd® fYtsyejdeder = d oetHde m tjMmMktemss. 1 yOfgls
HsB' yd fsdjLdr @ dMSsfojdk = dO kjwwdsstedd ¢ cHJtsd
oMY esmistcOdzaj dzd jdzsls W >y def iz cfjRls Qs € i ydzr R 4 dzj d3j dels s o
fMtejHj. SId {dzjdsjdelst o HBdEsMEesyds?2 §jthfjcClsds ]
COHdB! CodsedyujMSdn tdmMSse. Ajd' s MmisOls! d Wodwjlsfe
tOHdB! Csdzsdduyj MSdr tedmMStse d dA kbPise dtOdaPielts(a @dzd W
ftsysjddz » ftesB, GlsBteOdd 7 &Q Ijttedlststedd ¢ cHJtodd

sdzs yjorj dsishoHtsB 9 O h QW ftesdir h dzj dedetsfyls: , tcOHdt
edmMCd, &BiMmMsstesyHjddY LsdkslsO [ YO0dvIlsOe d | ¥ d vIsOag

I Miskzq dzj dzd J

JIsRtsHT CstodgsHisSBT 9§ O8 1 j 2 f tc s d3r dzwdigj! dzdzts i s ¢f € dd¥ts 6 Il J SYfls
1L Ctsdzsedyj MSdr twdmStse, 9 Cdzg yow or Btotsfyr tOHdB0OCIsd o dzr
tOHdts! Csdzsedui MSdj bkcetetsLr, LdzOydlsj dzt des ftcjor hOshdyj

¢ Mddiselsw yodzr j[2].d3j ls®OrZdzy © d didjde jttOm wigstc@ M o v yOfists
fitoj desmMtsds ftocdtesHde » wWOHdSOCIsdoder » o jh jisBOTsdaj j dzdzats 2
dbGHjtj, dO bjtotedlststedd Lbdslsr 7 tkzHddSBse | y0O0dwlsOe d |
HiWwlisj dz! detsylsd dzi f tcOo d ®Rd3dkts jif ol tp tg EmsdziCdzdtg O HITfldRt tEHS dzts ¢ d Y M€
sBh jfMlse jdzdzsMisd  BStkyOeh j2 MmejHr, O kOS] € kd
HjGtOHOYdd fByoejdedes? o jtendesfmisd.

ltescdzgsL ieso Odzd )] t©OHB! SsdscdyuiMSdrn tdmMStse detOj
EftcOo dzj dzgd  OF t§ tefdisiH SBIS fots H O s, Lot dv jls of BeOls! OHJ C ¢
osLHj2MlsadY d GitjHjddls' hesksjkhsobks ks ©jckddelks
sBLEGE flsjdydod d& o tOHdB! Csdzseduj MSdna tdMS o,
ftosddr M dzj dedesfls! 6, Bl Bsa Gsdz@dB ' yd. v OCYj BMEZYHC
cOHdBL S sdzsedyd MS dn tedm¢ so, otsL dzd C O h A 9 ted L zdz
ftesdsr h dzj dedetsflsd, COC GCdzs yjots?2 4 dzjdsjogs]. seh jets fetsyj mh

2. Olsj oIS S H T

] COyd Misod et Hdsda@® dzdw B dZO o' BteOdO Isjtctedilststedw
sMoBBYHY dgdese s tsIs s5CCEfOydd. | ~AtH] t©OBGIr Brf dzd Bl
sy ¢ B MsstesyHj dd?2 LoslsO 1 30dwlsOe d ¥ d visOce, ©Of
Bf dzd MtBtcOdzlz 9§ HiBJ iz d HsMsOodzjdz@ © KOBBWOIsd: o

I IssBtcOdzdz’ §| Ysyo jdedzr §| BB®OLYr ftejHoOdlsj dzt dets Mk
siuyd digd4 yYdPMtse o dOBwOISBSedsd Mizh Jdzr dzsds P COWEz. A dz
o zOG d udf mdzinlssld H ddzj dzgd 2 BJjL dL d3j dzgj ded¥ Bddzj cOdz! dzf = W OL .
1 ¢MdeOtstsy, uUbse' fttjHBlsateOIsdls! f§solbstedssy f ¢ dzsh j dac

[ Odzj J BBteOL Yr dL di3j dz2 yOdzd o 3jdzr dzgdyd HB SHdeStetsH
} sz yj dedz” j  ffipjedsd Qafd fgstej L Mdbts M tOL Bjtesd wWyjjc
SHdstetsH dats fls d CleOdzdzsdizj stedyj MS e s MtsMls©ea O a3d dzd d
M i Chtetdi steduyud MEsd3 OdzOdzdL j. 1 dzv tftejHdzj dzdw Isj ndzdy
HzBdzd C OlsT tBtOL Ytk stc y izt j dag ddidseety dBdOdZzdL © L e tsdtse j dad
slsBdteOdzd 5 ¢, Cwoltster j o fMmMfsoOdzd o Wisteddy IsOBdzjIsts§.
ftei i M dMftsd LseOddjd Wtted dL dzgjty0ejshj2 Msodd
RO dzsd dzd IstsdzS 2 Midetzts? & Blc @O ) € COC L OMNdIsdetsy o Mmoawe b
HsBOo dzW dzd f stetsh ¢ BKOL YO, Mo jternlkz Mdzseo © M § Odzd Is
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9" HijtydoOdzd §f SH GHdsSMd @ HEpdslzd jId3 @j0L bsdziols Glg ju J fdas(dzlz -
) ¢ dzOHC s fnl‘f"S'*)JtGEfdzlstS?udefJ ¢ @B nOddud MEdd3s ftsote]yHj dzd

| slssor j sOBdzj IsC d Odz0Odzd L dtetso Odzd 2O tej dzlsc j dats W c
p0C kB 7 bkfmasedwih, dhysd Lkzv &jlstsH Ctsddyj Mise j dadats
fsLotsdzv jls tfftejH hfdet o dintEH jecHipdediie d @ BdStetst dzj d3d delstso
fMjtesdW¥Wdydtctse Odede 7 flsOdzH Otelstso . 1 tojHjdzr tsBdgOtclzy jdedw o
d dimfsd Lkzjdks?2 "O0tOClsjtedmisdyj M2 tj ddsej detso MC 52  dzd «
0,00020, 002 ®BOf. %.

3t iLkd kOl

v OB d&zd @z I3j delsdzr 2 ftsMisOe BOL Yyod fYtsysr, oLwWisr o dL B dz
Lsdzslssets tezHdzdCO [ 3 0O0dw sO¢
T stBiB&{jLEd (Hdddl tejH ufjCltO Rdzsj dgmd 4 § L

5B dzO.tc dzd dzd W dzts te d3d te
L odzj d3j dzls
1 Total 1056.7888 mg/cm2 - - - 1056.7888
2 K 1.0130 mass%  0.00145 K-KA (FA) 21.7597 1.0130
3 Ca 7.9035 mass%  0.00242  CA-KA(FA) 2000.5623 7.9035
4 Ti 0.3539 mass%  0.00209  TI-KA 3.1496 0.3539
5 Cr 0.0128 mass%  0.00103  Cr- KA (FA) 0.3714 0.0128
6 Mn 0.0703 mass%  0.00085  Mn-KA (FA) 3.2838 0.0703
7 Fe 3.5802 mass%  0.00115 Fe KA (FA) 277.9116 3.5802
8 Co 0.0010 mass%  0.00071  Co KA (FA) 0.5054 0.0010
9 Ni 0.0063 mass%  0.00049  Ni- KA (FA) 0.9255 0.0063
10 Cu 0.0049 mass%  0.00041 Cu- KA (FA) 0.9755 0.0049
11 Zn 0.0065 mass%  0.00034  Zn- KA (FA) 1.7856 0.0065
12 Ga 0.0012 mass%  0.00035 Ga KA (FA) 0.3881 0.0012
13 As 0.0013 mass%  0.00030 As- KA (FA) 0.8241 0.0013
14 Br 0.0004 mass%  0.00027  Br- KA (FA) 0.2486 0.0004
15 Rb 0.0065 mass%  0.00026  Rb- KA (FA) 6.0404 0.0065
16 S 0.0704 mass%  0.00024  Sr- KA (FA) 75.0392 0.0704
17 Y 0.0019 mass%  0.00023  Y-KA (FA) 4.0148 0.0019
18 Zr 0.0139 mass%  0.00025  Zr- KA (FA) 32.4286 0.0139
19 Nb 0.0013 mass%  0.00021  Nb- KA (FA) 2.1494 0.0013
20 | 0.0176 mass%  0.00183 |- KA (FA) 4.5429 0.0176
21 Ba 0.0250 mass%  0.00958  BalLA (FA) 0.0710 0.0250
22 Re 10.9 mass%  0.00109 RelLA (FA) 1.1335 0.0000
mag/kq
23 Os 10.9 mass%  0.00109 OsLA (FA) 0.2087 0.0000
mag/kq

24 Hg 0.0001 mass%  0.00202  Hg-LA (FA) 0.0080 0.0001
25 Pb 0.0011 mass%  0.00075 PB-LB1(FA) 0.2934 0.0011
26 1 OdzOdzim 86.9049 mass% RH-KAC 121.3343 86.9071

17 dzd  dL d3 te j-dalzy dejdddsddg’ty MsMmisOor Holkzm ftsye jdzdzr = B
sitcedlsstedd & Mty Hjdd?2 1LisdEdis PltEOodadlsPkiz FEP
9 IkOBdkdJyoOs 1 d 2. 456 zOMdzes 0OdzOdzd L Iz, tOHdtsOSCIsdoe dz J
Swyy dzr | BBilsOdzdlzr (Pb, As, Hg, Ni, Cr, Cu, Zn) o ftBftsd
Il yomlsdesmisd, MsH] toly @azify jil® b® Q0> Ipdzy®P 0fH@EH,003 %< O)

Hg ( teds &,6064)0,0006 %.

] ftotsB j , tslstsB tc O dzdzts 2 2O bkjttedlsstedd & Misstetsy Hj dz
Edgi dz? M jdedv MBHjtey Odzedy Bj sOdzdzse fsslse jIsMmisakzjls L OF tsdzk
> Hg dzOBdz¢ HOJ Isfyw dzvdasP sy d3d O & tsw3f dejdalpdfigds. O dzfffp w o dzw & Isfqw  C
fsHise jiey HOjls ©BWOLBoOddj] dhMssydditse L OGwYL dgj dedw o
HyWlisj dz desfplsd . 1 jtoj desfp o3 sOdzdztse dL L tsdgr HEtsBT™ yd o fMmdzj
fjdjerj f§obsCd d¢hsg. & dEy jfsfOedadzds o fdhjoaks yji!
oL 2fMlsedj dO LHBLtO! jJ Yjkse j SO, sttsdj bscets, dzj sB
j dzZsr, €0O¢ Pb (MmMeddaivy), Hg (tlkls!), As (@ hs+wg),

odrlzj etsdzf Y j fifjB9 02 ), 0@ Bbktster j Mydlos smw k¢ d:-
i ¢tdayj delsteOydd, {tIsd ojh Mo ® dBseckls MsateOd” st MW
¥ ite].
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v OB dzd §@zj 23 dalsdzr 2 MtsMlsOe ftsyoe j dedesets tsBtOL Yo, oL Wls
otsCtokze Lsdkzclssets kHddSCO [ OdW sO@

- sERIGAd{ JLEd (Hqded I tejH wf ]S ROES] dz a4 L
5B dzO W  dzd dzd ' detsfyls!  dztste d3d to

L dzj d3j dz d
1 Total 808.5071 mg/cm2 808.5071
2 K 1.7394 mass% 0.00130 K-KA (FA) 41.8692 1.7394
3 Ca 4.8709 mass% 0.00177 CA-KA(FA) 136.5485 4.8709
4 Ti 0.3656 mass% 0.00198 TI-KA (FA) 3.9455 0.3656
5 \ 0.0085 mass% 0.00121  V-K (FA) 0.2649 0.0085
6 Cr 0.0127 mass% 0.00097 Cr-KA (FA) 0.4562 0.0127
7 Mn 0.0891 mass% 0.00081 Mn-KA (FA) 4.9998 0.0891
8 Fe 3.7669 mass% 0.00093 Fe KA (FA) 349.9928 3.7669
9 Co 0.0021 mass% 0.00065 Co-KA(FA) 0.7776 0.0021
10 Ni 0.0073 mass% 0.00040 Ni-KA (FA) 1.2363 0.0073
11 Cu 0.0050 mass% 0.00036 CuKA(FA) 1.1359 0.0050
12 Zn 0.0069 mass% 0.00032 Zn-KA (FA) 2.1917 0.0069
13 Ga 0.0015 mass% 0.00031 Ga KA (FA) 0.5811 0.0015
14 As 0.0015 mass% 0.00028 As-KA (FA) 1.0377 0.0015
15 Br 0.0012 mass% 0.00025 Br-KA(FA) 0.9725 0.0012
16 Rb 0.0086 mass% 0.00023 Rb-KA (FA) 9.1373 0.0086
17 Sr 0.0241 mass% 0.00022 Sr-KA(FA) 29.3094  0.0241
18 Y 0.0022 mass% 0.00021 Y-KA(FA) 5.5301 0.0022
19 Zr 0.0162 mass% 0.00020 Zr- KA (FA) 32.2288 0.0162
20 Nb 0.0014 mass% 0.00020 Nb-KA (FA) 2.5226 0.0014
21 | 0.0220 mass% 0.00193 |- KA (FA) 5.8966 0.0220
22 Ba 0.0635 mass% 0.01343 BakA 6.7891 0.0635
23 w 0.0040 mass% 0.00146 W-LB1 (FA) 0.3750 0.0040
24 Re 10.2 mass% 0.00102 RelA(FA) 1.1947 0.0000
ma/kq
25 Pt 0.0002 mass% 0.00206 PtLA (FA) 0.0178 0.0002
26 Pb 0.0010 mass% 0.00070 PB-LB1 0.3201 0.0010
27 1 O dzO dzfr, 88.9771 mass% I(:L:I:\-)KAC 140.4732 88.9782
] sBtOL Yy, oLWIlssd3 fy B3d Misstetsy H § ded W [ YOdaV sOa,

fMtsH j toy Odzd W § tzy dgg dzls 5 &5 MW LOCsdesd3 tedztsMmis d Ca>Fe>K>Ti
dzOB iz HOJ sMw MdzOBts] LOGEWLdidd. sO¢ d o fitwetdy tSBC
Fe d K. 15t fMOoedzijdzed®s M fjtcot? IsOBdzdyj 2 MtHJtey Oded |
%), O COezgWj (KL, 0 % Y 1,7 %) . uvwy) dztgPr By Is Bligelzr dz@P b5y |
ddL CBd3 kZtcso dzj .

dtcOodzj dad ] OdOdzdL s YBECOLOdzs, yYlsts MtsHjtey Odedj € Oc
%) , O ofts olbstesds dzdxd (4,87 %). Clsts dBsyJIls BT Is fneo w
Vteso jdz@ Y JjdzjL O (Fe) fooswldl B EBS b do 35B7j6d ~%)Yf, Yl |
ddzls j dzmhdoe dzr = ftesyd MMOR SCdMmdzj dzedw. stdzyj deglstcOydvw € Odzdw
ZCOL"90j dzO tsBddzdj cdzddzdmlsr » dsddzj cOdzse. 1 BBtSdn 5B
As,Hg,Ni,Cr,Cu,Zn) ntslsw d o ddL Sdr SCBdzyj delstcOydwrn, d 11Isd o]

d BdsOCCEd@dzdtetse Ols! Mw . | j Mdislstew dz0 dzd L CiHO0E s dzy j dels tc C
% BSBXZOHOjI Mdd d&f B dzgj QteslssSMduyd MSdd Hi2Mmlsedjdz. €CIsd
fdzsHstesHdwY ftsyer d dzOdzdydd fHew@l. -~ tedmMitse Hd&Y LHBSKGES

tdLbkd SOIr OdzOdzdL © BBBdA BGBKEOL Yytses Mo dzdlisj dz des
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4. [ BTy H j dad §

1 sdzlz y4 dadz” | tejLzdz sOIst fsHIse j oy HOE Is, Yyls ts
fetsd " dj dedesflsd, shtej dds ftd djL oS 2 i
L zOjudeisdz 2 dMmstsydedS ©OHdB! SsdscduimSdn d bksSMmdes
slsmizMlsadj t©WOHdSOSCIsdods »  dzj d3j deglstsea o ]
swyy dzr 7 B sOdzdzse  ( Pb, As, Hg, Ni , Cr, Cu, Zn)
BZOC Oy dfodDIlse dsMW jtoj, HjtejrotsHY o Hdhjorj yjtid. «tcOo dac
fMsHjtey Odedd COdzr ydvw, €0dzdw d NddziL O BiYHE ftesBOdRd M
ModHjlsjd Mlselzjls BB dLd3jdaj dzedwr §tsysjdzdzr » ftetsyj mMmse
f e

lted oBj dzj detfj R qeseescd?2 d MykzkddStser R HOdd 5 (Lands
HjGteOHOYdE tOMmisdlj d descts 1 IR0RKRs Oc i OF § ts fydshisls j fi3ts Hoy Y |
dzj sBRtsHd®BsMis! foshistcOdlse j dedzgse s Bsdzd ststed dzé ©. | dzv i)
tej OBddzdlsoydd (Wdbtstj BjHJOYydw, Bt BIHJOYdW) , tjck
ftcdojHjdedj Szt duiMis? tosdzdsdid twjedsdd o MmMlss j
fjLEd OLT dhmMmdjHse OdedY dsckls MlsOl! ©shdss 2 H v
Bj L s OMdetsfisd d kMmbs2ydotscets fodesHs sd L so Oded W .

51 OC dzs yj dad

ltetso jHY dedz’ | OczOczd L fts odcHjteddMSsBE ©O2 sdk
CtdetsHSBT 90 h j2 ftotsds M dzj dedetsiplsd ML HOE s Mjte! vLde j oo
Efd ddls: Csdstsd L CHghsH j Hety OOHT dis Ppy, dzr A , i3 s O dzdzts o o
wdzjHizjl ftddjdvls: @it (5 twjoedddsoydd (Wdksttejdj
G cBRBHd B ML HO! Mmdflsj ke §(shiscY ddscts &sddls st d dzd C
Bj ) HEdZOttsH dzf dsd fiyls O dzhj O teHsGRURY'. | ) dstsizizially dzilgzz Y d s¢ s dzs o 52
foBctOBdE | SsdscdyujMSs?2 B jLsfOMdshlsd, O ©kOSYj Hddv
LCdsBduj MSsets ©OLodlsdw.

ufr &z¢d dzO0 d My sdz' L kRefgenpey d Missyded ¢ 4 (

1.A. N. S¢l-Bp mmaianass.af pdbon zondl ama vb GKS vasitbsi
mé¢hito tosirinin kompleks qiymbptlondiriGeibGi VD mo
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Ld&z2Oydds" &3 dissydd S Odi3d L Octew L dgj degdw [ 14] . 10dBtdzj j Yy
Fedzj esHMtsH j ey O jj MtsjHddzj ded 9 MtMmMlsOs Clststesets 9on
MicHMlsea © d ttcOddyuimMSd) ftosd' "djdedz | tSISARtSHT [ 18] .
wWodzw ek sfpw  mshdatse dzs?2 ftedyuddzs? dJBBzdshiEzftej hidd, tjftetsH
sltOodzj dzgd?2 [20] . 1 Octew L dzj dzcflj O otfstad totegsdp’jds UsOE W% L dzdsls jiat
CO¢ d&rh'w¢ ddzd WhtstedH [18]. uvHBBtjddY, dJhfsd Lk

smdseod i3d dMissyded S O3 L Octew L dzgj dgdWw o tsSHT sw )Yy dz@ B 3]
LOGtew L dgjdzd jd3 otsHT d hister 3 L OBtsdzj 9 Odzed W dBff,Is,  j tcj HOH
ndzj O, HdOtej w, toslsO ftod Btot N dzgsdz IsqWJ, ftotsB dzj 3
eOMmMftesMistcOdgv s h djMmw yYjtejL LOGtewL dzj dadzze otsHEZ [ 3] .

I sLHj2Mmisady HOYJ dzj B sdzt " R HSL LOctew L dgve hdn J
tejftosHECIsdodzzy WhkdzC yds BBy udge i sOffdasaz §Gthlzy AstdLjH?j
Mdzd y Ojls o' tcOBsIsCE OdElsdtsSCMdHOdzsd = Wjttdj distse sO¢ d-n
CzzlsOldsdef j esSMdHOL O, d kMdddeOjl Sdmddlsi d dr 2 fls
s to d3' CdMmMzstesHO (dAs), fsotcjga@bgyr ddf dHrs, o &«
CdMmdzdlsj dz' dgr 2 Milstej M deteOjls twsdzr o oL ddSCdatse jdzdd Oc
odzw jIsqw fteduyddes?2 BJMfdzsHdY E dBeyxydd [ 16]. 1 sStcOy VY dad
ttjH t©OLodo O h j@emw { d@3eftisdstgdez, Bgj ol dp QrizsEl@dedzédédzd H ez ¢
ttOLoadlsdw [ 13]. Its otjdW Bjtj d3gj dedesmisd dadzd His dzjV
tcj ftosHECIsdodzr = St Odztso . Clts ftedotsHdls € fmdadyJ ded® 1
fded 3 j ded® 6] flesHizCIsdo dzts? Wz dali g d[ 1 B] .Myy dgj sBde O dsq Oz t
Ofsflsstl d dgj StesLlz o twjLkzd O] istetsets oL HJ2MIse
dzO M dzj ded § B ydzts desfd Is ntesded yj M< d?2 d Mke dzj s Odz' o
ftoesosmMtf Odzdlsjdz' dzr | WOC kst tsaZ dOg Ols'OMBH MW ff ¥ ©6 10O IsO o g
Cls ftcdoasHdls ¢ BKOL 59 Odzed ¥ Btsdzr " jets CtdzdyjMmlsea © Me
oMy Odzd Isj dz' dz" § Cdzjls€d MlsdBzdzdtekzsls o' tcOBSISCE BBz N
ydisstddse , Csltster | EMddzdes OB Bw tcpy @S dpgd 2, do L Ot bz & ¢
ftedotsHwh dn € MdMmisj &3dz" &5 o sMYf Odzd Is § dz! dg" &3 d o BBl dedz” &3 e

® =9 ==

o dzj SBHABEY N 4D foolssEWehdomw 1 dzj &5j delsOf ¢ des 5O o L dsj
yomisdy. Clilsts dL 3 dzj dedJ o dasfylgils diadd cj Mdiptfizezizf i) diz] mds Odets alz! o
sCdhmddlsj d dsdk nistj hk, s Odzj ded® o §sedj OB M L

HSE&OfMds {fdhHj BIsdEsedujMSdd dhmdj Hse Oded™ o5, oL H
ZOtlh j dzdw cORjIstscEjdzjL O d Mmdedy Of b5 st tassBiSrg jls deo dizfzs | Il d
Csdzdyjmlsets  COyjMmlsets cOdjls [4]. J[ftejHjdjdds j ktetse
Ok BOdzd 2 My jteds , BJ MY dsHdw MOBsf tesdL otsdz dF 2 OB St
LOHjteYCd ©OLoadldY t©jBjdCO [9]. BdEL wjijmss di> Mlas@d
tjftesHECsdodats?2 MmdMmsj dj. JtsdstWded j o&jsOssddlsr, B
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Bisdz! hJdzmisets tjftesHkCIsdoe dz fE ftesBdzg d3 [ 2] . I sLHj2Mmise
Yj ks j SO Mshsswddw, Lo jMsdsets COC MGt 2Hj W J
nOteOCIsjtedL 2 smw fndzq’>14dzq’4d3 Iztetssdzw siMmMlssmisj esdz®, Ctd
IsLHj2MmMsod] daj stedOdzdyj MEts2 Wistedsr B "' wCO oL o0jls t
toj ftcsHkCIsdodzzs d tOLoado O8N IzB ss¢mdyudesmls: [ 17].
IBfMeyHidedj ) Di scussion

1 totsB dzj o3 fsofmj &3j Misdesets L OGtewW L dgj dad W tSQtGIZ)]G)"hJ? i te
Y s j CO. oS kdodesy tOLoadlkd) fHtetsd3 " dzj dedesyisd Ekfpd dzd o O
wodzw jlsfw tSHds?2 dL 90y dzgi2hdn ftesBdzjdd3 ¢OC 1 Cmdtsedd,
ftotsB dzji dg'Ists  dzOtlzh jdedw BT Yydetsets WhkdeC ydtsdedtetseo Odzdv 1 € s

sCtolkzyO0sh j2 MmtejHT Bsy jls BT IS Ld&z2Oydlsj dzt des Mmdzdy 4 dzO B
CsMzHOMmise j dzdzr = B te, Msotej B dedes? dda¥ cOMlstczCIskzter d L
dzjBth S H d oBts dMmf sdz' L s Ols detso j 20 d 4 sjRdtsdzsc dd. [ dzw
LOGtwL e hdn ojhjMmise dzgjsBotsHdd dhijdjHse Oddw S tsdz t
ftsor hOl! tMme jHEBHRd desfls!  LOctewLdjdedd. CSCtdtsedyj mS
Yj &2 j T LT 90% Mmesfbklkimlsokeshdj LOBdjoOddy [21].

1 06 dzt yjdedd (Concl usi on)

mtslsw L Octew L dgv s h dj 94 h fHipds o @es edzjdz WHoddw 8 SR ENQEds J 2 M
otLHjAIMYded p def Bz GJtej HMIsOQodzw jIs dzOdeBtsdz! h 28 EctesL 2 H
Mih j Mise j dzdzts 2 § te dund dndets{H 1L Ots detsing ¢ O dzd 2 d Md3j tels dztsmls o
dqdzH EMmisted OdzdL Oydqw , HBEB' Yo ftsdziL dzoslsd gy O jdf'Cislsdstct | ©
odHBO HjWIsjdz desfylsd yj dzse j CO, Cnbterj BSCOLOdkd dOdB
fMtej H ' ots ofmjd d&dtsjp.r M j defizekis s tovdzd dg® dzdffj , 5B zMdzis o dzj dadats,
Hodze sMmtesyde” 3 § sfypdzj Hiplseo dw B3 toj by @zf L BCOL d p O sh fnfglisy O
rdzv ftejHslsotcOM jdzdv d Mdedy jdedw odzdwdedw HOdzdz' = f tetsB ok
SRrtcOdzi Sty 0sh j2 MQH g sdmMESEFYdTSLHO SOCY ] ftes] O
sBteOL O y dL dzd .
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{7 igszcjdzcjdzdc{ dmSEmMMmilse | dzdzse 5 d dzls

tc

a3 sstcddzc © Gty O h j2 MtejHT
C OdzH . Is 4 ~ dz. dzO Iz ¢

LHOO Yyseoa © [ dzj dzO St J 9 dzO

AlJJ1uLv JT1RRYJ] [yw [ tshMihdd

COdzH -BBGIG.L dzOkz ¢
stsdzH O s ddzHtej 2 ¢dzj CSMOdzHtetse
AlJJ1uLv JT17RRYJ] [yw [ tMihdd

COdzH. Bdtdz. dzOEC
1 tsBteddzj ® (9c6jded?2 1 OMdadz §j oaduy
Al1uLv JT17RRYJ] [yw [ tMihdd

SlsOydw (lAdbtset jrHajcdz ) sB L st dzdIsj e Olskzter fs5 otsftfs:
9 jdadasets ddalsj dzdzj SISO Hdzv RBsdadlststeddzad O tsCtelz:
jdzdw ItcOHdydtsdzdz' » fSHABSHES doddlsstcdddO
ifmMse © dMCEkMmMmke j dzdesc 5 d deldsjcddztzjL Cldc@s 060 das{p'fyz 4 H C
' = BjHMlsad?2. J 1 dmode teOL dzd ydzt § BBHJ dzd d
ydz' 4§ dzj 2tetsdzdz’ 4 Mg Isd, B ssH ftsted = 9] Cilstst
t O Bsiste j dz' B &zOMmisd f ted d3sj dzj-dzq v dim¢ kzml
L Jieso Oded s T - B g B2C O tedMSC O otsL dzd € dztso j dzed W

MfzlsddSsor 7 Mdd®Stse, Mj2MBduimMSde HOIY
desL s (L d3jdzj dedw Isj 3 j eOlskzter , o dzOy detsfilsd d dzd
Milse j dadetsets ddalsj dzdzj S5O BEGlz Isd3jtded L, tc QB@Lsd jo OOC d
oydw, Mmdfmisjdr tftsejh jddw ddd &jtesftedwisdw

2dz 7 BjHMIsad2, Hdzw fdedy j dzedv tedmStse d f sidz
d HOMdz &, ftdkzyjddsy 7 dL SftjHjdj dd - BB &OMiS
s d@lg'HdPL Bj dzj ded¥ o HtcOoddkzOr Lsddtetso Odzdw, O]
sdlsjd Msoa ©® HdY Mdedyjdedv ojtesWilsdzsmisd dzOo 5H dzj c
Otetseo. GBscecklk MSLHOsOk! MfjydoddL Jese Odzdzr j Ml
Oo dzj dzd W td M Od3d Hdzw foatpd ¥ jidsdirdz) H B)ste @18 dyls i 834l Gtz
Mlsod?2, OdOddL kY HOddDG j  WOCkstOR ©IJMCO (
BOdzdj 20 Iktsd, ylsts 1 WWiCkdodssy dMmMitsd Lo Odedj
lkj BOR tOddzj 665 ftejHzftjynjddy J t©BA&OWLEY ddY Yt
dets{ dzls j st Oydd f Mmih jMiselzs M ddsd MdMisj BOBI t6j Ocqtet
sdzt s Ijnmndedyj MS ks fMse di3j Misd BsMis des d t©OL teOB &
pLOd®BsHj2Mlsoadw ®iyHE dMCkimMmse j deder &3 d dzlsj dzdzj S s s s
teOL dzd ydz' &3 Mdzlzy B OB L @ dzdEBOF O dfcflrd@nyd W tggf O dtetso Odzed § o3
YytejLror yoldr 4§ mdlskzoydd.

&
&

Is
Y
h

T Teggs
FrPrNas

NgHIONQgaoglloaoN
o N o
-

THIOOREITFAS " A ORITITIST

sdzt yjor J fdzs o ©  d(MK€ dzyfrvindsre dj sipdzr 2 ddglsj dzdzj € Is, B3 dac
YytejLror yodder 4 MdbkoOydd, Mmlsdad2dz § BJHMIsoadw.
1 I mMlsef dzj dzedy (Il ntroducti on)

lesyj M) dsdkdbstddeO® Sty 0sh j2 Mej HHj dg § dzs 4O  Is
qLBjtejded d ByjdSk Mshsswddy ftdesHds? mMEjiHr d of
orvodzjdedj dz¢B" R dLABjdzj ded?2, Ctbtster | dBselkzls dzOdzj Misd o
bteOHdydsdadz | By SBHT Bedzdlssteddzc © Ctoky OBOdQRJLMtsj H T

zOB SOl Bds 2 OdzOdzdL d twkzydets?2 Bl fess. s Misy 0dzj dad
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CO¢ orMsCOVY MbsdhisMmis! , HdAdlsjd dj ftsyjHEter d ddL §C

] tcjLEd IsOj ftotse tc Odzd3" Bsddsstcddzc © tsCtekzy O h j2
ZOf tcOo dzj dzdztsfgls Is, daf fg fistEzdzh oJ orBetsteCd dz; HOY Is { t5dzdzt
5Cteky O h j2 MtejHur . [hy Hds?2 Mjt!yL ds ftotsB dzj d3ts 2
stcOHdydtsdedz" » dBjlssHBe. stetsd3] Istsets, Mmks JJCISq'SdZISfrJISJ \
U dztse j ud M¢ 2 tshedis Clofts ysogtdiPolzd Usfto@H d yd sdedz” = d3j IstsH s B
fMejur [ 3].

2 [ Ols j to ddalg" Is s(Materials and Methods)

lteso jHjdz StdlsduimMsed?2 d fMdMmisj OdujMCd?2 GBLGE dC
tod 3 dzj dedv dMmSEkMmMmise j dzdatsc 5 d dzls j digag LHs'O. HREM { siFiz/dad s s @df dal3
k00RO dG]L-Odz0 &6 s Gels fetizs BOs o dz & d ddzr 7 dhmssyddSss, Mt
QdZOfnff]Cf deoydwy. 1dzv wOmmdtsistej ddw MmdMmisd & o yj dztsd,
j stsH Isi sted Isdud MOtz tzf f dzl) dzj H S Pitdd § B3sdz” 2 dBBJ IS5H.

tfdLrkdz IsOIs (Resul ts)

RMCEMMlse j dedzr 2 ddalsj dzdzj Sls (RR) MsOdz 90Oy daj 20 g € ts st

ftej Hr, Mmbtjdrvm G§sor Mdls: Bl jCkdodsMmls! tojLbd OE
t5¢ to Odzd U J dzdz d3q mJMEmMO%d.@Bﬁ,@@B9¢9Lmb&2m¢mﬁgﬁham@
Odzc stedlsBse d St clsjted » fotscteOBE, M shse d o r s
cOMmMMmMeyHjddj, BBERZUjdd] d ftwddvisdy twjhjdd?, QtSlStSthJ t
[ 9] . I sdzt hdJd dzOB tste T HEOQsR m ) BEBdEh 'CdzOzH L d EsSIstsSte’ 2 H
1 sdodetsfls: o orwodzjdadd LOCtdtsdjtedztsisj?2 d MsmisOo c

WWwic

Bsdzd ssted dze | RR ftddsjdgv jIsfqw o tOL dzdyder = B dZOMIsw A,
JHMlsa 2, d&tsddIlssted dze’ ,§ O JldidCoxQi oo LWHozd2 jOdzdd] oLES®iE oW L dgW ¥ h
1 O0f tod 34 to, dBtsH jdzd dmMEkmmise j dzdzse s dzls j dzdzj € Is O, sO¢
NN), dmftsd Lizskmy HdiY LOHOY KBsddststedds® sCtokzy 05 h
¢ tBdOlkYjddj o Lk@GEW drjdishn oy oty lsaed™ d[S5] . § j sH
VM) B' dz dMmMf sdz! LtsoeOdz Hdzw ftosedesL qtoesea Odedw o tej H tsdzts
SH] cdzMistcedtetso O M sMsB dsMmis! dGsHj dzd BBKLOBOIST 9 Ols+ ¢
jltesdeds § M Isd ( RNRV) {defipictsiziz'L iitessloipdzd ¥ o9 toj o3j dedz” = W H
tescdesL qieso Odzdw dzOo tsHdzj dzd 2 20O thdese j dMmlsstedyd MSdna
fdmMOder IOSCdJ BsHJdd RR, §0O0C:

dzj 2 tetsdzdzOW fyjIs! tBtcObdsets ttOMftetsMistcOdzj dzdw ( BP NN
1 CMistej B3Oz dzOWY BOh ddzO BBEYJ dzdw ( EL M) ,

H dzd dzdzO% C OIS sMiesydzOY § OdsvIs: (LSTM) ,
BB N j dzdzOVY 6] ctej Mind SdedzOw dzj 2 tetsdzcdzOY fjls? ( GRNN)
toj Ctotoj dzlsde' 2 BdzsS ) Gj2bdtetseo Odedj &3 ( GRU) ,

9 J 2 odigjIstetsdzdzOY Mmjls’ ( WNN) ,

BEHj d dzgj UilsSts?2 dscdSd d BON ddz0 sftstd o o Clsist
BEH | dz OMh dtoj ded W  dzj 2 tots dzdats @ j o) flddeth 2 1 s f) B ts © dizfn |
CtOlStotej Bj dzdgs? § OgwIsd ( CLSTME) .

[fdMmMOder 1OCY] cdetdHdy § &sHjdd, Mow.LOddy j M ©B
Okcstedlsdiss ddzd d3j ssHtse, dets d fHtoj dBeh fgbbh f@fHSEs ¢
ftesdLotsHdIlsj dz desfls(:

tcOL dztsy j dad OdzM O3B dzvv 8 dFRHsdsta d ydp@F dfjndz dstefin € 9 OHtOlstso
9 j Clststets sLSSVBIE MD

OdzOdzd L ¢ dzO o dzb Af sYIBY SdZjGHgsIst dzOd Bj dz2' " d= S 9 OHtOlstse
9 J ¢ lststc SGSLESVIB)A

tcOL dztsy j ded ff Ol PR otifjldsf B L Oy d W & stzj 2 te®idstaicy 5B tc Ols dats
tcOMY totsMidc@uA tHds| f o dzts j 2z BHGBNNzYdabodstyVP D

SflsdddL Oydwo sk PEOdy dzOv 5Bz yUBEMPY &BPY Py BSO;
O dze ts 18 ity Y O 2 dF &) g HdzdzOw Mj Is! 5B W dzREBENNG,O MY oisfyls tc O dzj

ttOL dzts) j dzd § H Y sdzdzd s dz’ddas fls d dffld@yiduy MEEHE WwWBRIsdyY d
CtlcOodlsOydsdidas g estc § 5if Y O § Dicwmn 58 o jj BB O] ctej Mdw daj 2 to
flj 5! (-RSBGEBSVR-GRNN);

tcOL dztsy j ded-f O P Rf@sdigddss (5B @zgefg ® ] 1 B dtcd yi MSC 50 BsHso 5§
toj ctej MMdw o Cltstetse @O sl W jJdRSE dRo Q0 Ists®@Misdy  d3j SsH
Okzc stedlsds § sd S O -CERMDL FIYRDAPS\YWOMGER)D

=4 =8 =8 -8 -8 -8 _-9_-9
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o0t OydtdzdzOw BSHSH Oy BHSjIOSSUEEO L & A pgstedsdg@ v s i tstedz’ A
94 Clsstetse dzgOd d3j dz' h BELSSMMPH tcOlsse (1 [ 7

ttOL dztsy j dzdj HEGYtdddls]jd d - { &Bfdadhi § Tl 0 dhOds dzj o
osdz¢ Gfl-EBYJEOSE] Stedz’ = 9-CHAMOBYY); ( CEEMD

tcOL dztsy j ded-§ O© j B ® crf HAPEDzO Y tc O 0 dzj dzdzOVW  HGstelzs s p dgj digfz@adzO v
f ORY SILSTN)BSi Misj Ssor 2 OddssGhdizftckzj 3" 2 Mtselsdtetse sydz 2
Oz stedlsdB-ll).1 ( NSGA

slsdrd2dzr §j BJjHMIlsadw, 9 Cdzs yov EkttOeOdz , L j dgdzj Istew fyj
fMjte' vLdeke BEcetetsL k2 dqdkzh jMmlselz Hdsv odpy didzls dafidgilzls © i@ Lo te L2 "ozl L
fsfdzj HMlso v, cOL telkzh OW L dzOydlsj dz dzzs yOfyls! ddW cOfMmistclz
sf Ofmdesmisd yj dzse j ydmMeédy ydrded. 1 §sMmMdzijHdedd ctsHr RR
Moty ?2 MYytsMmsedasmisd 4 te] Hald s c uPsd ~ ¢f % dz Js ez wfpso g™ . t J
R Bsckls ftoj HisMisOo dzv Is ssydsr § HOdzgdzr § © flsdrad2dz = B
s dBsE
B

hjg
-]

R
] w o zZOMmMkwdz tOLtOBOI" 8§ Ols! LWWjiCIlsdoe dz | f dzO dz'
s 9 jdadzts?2 BjLSBSfOMdesMmisd [ 10] .

~rd2dsmpo BWj,H o ¢ dztg Yyow LJ dgdzj Istew i j ded v , ykzdzozd d
ftsd3 ¥ RR. RR ddMitsd Lkzjlsmw Hdw ftscdasL Jtetso Odad ™ flsd
a3 dzts ko ® dmtsyddCte, KOS dR €0O¢ MmiklkddStar j  fd
Bjlsjstesdseduj MElge ' § s cvdptils !, L OSsdes®j tedesmisd o tsyj dzd
COOMtetsY . ltscdsL qistseo Odzdy Midod2dr 2 BjHMsed2 dO
LOB dzOGBBotej d3f dedets ftej HEzftoj Y HOIS! dzOfmj dzj dedj d Mmdzzy BT 1
f zZOdzd tctso Ols! Olgf' HfjRthsojslemisozs hdd3 tBtOL t5d3. 1 Odzd yd j H
ftedL dzOC 59 dzjifffdecdy) f YdRita@zOydIlsj dzr dzr 7 dL d3j dgj dzd?2 o St
Bsclkzls MdedzOdzdL Jtetso Ols! 8 dzOyoOdzj Misdrd2 desets BJ Hfplse W
O sL dzOo O Is §f 3zj Wz tcr , o zOY desfisd ddzd dzOf tcOo dzj dzd w

4 IemEyHjdzedy (Discussion)

f
Is
h
J

RMMftsdz! L soOdedj RR HdzW ftesddesL Jqtetseo OdedWw fMilsdrd?2 de” =
MtcOo dzj dzgd® M Btsdzj | bteOHdydBsdeder di3d  SH R tSH OMR . RL dzOyOd
OdzOdzd L ofsiEtdcos@txz’ j ©BI ¥ d3F HOdzdzr = dL sdesy j Miseo © dMmistsydzd t
stsydez COwlsddzz MMmMlsswdedw Sty O h j2 MejHT 9 tojydds
o &zOMmMlswds L OteOdzj § f zOdzd sts9 Ols! Hd 2Mlseadw dzO Mdzzyo?2
s jtcOlsdadgOf edilizter 5 dn EMistcOdzj ded¥ [ 2] . stesdi Istsets
fBHRBHOB], MdMmlsj T d2O© ®GMdsej RR dseckzls MtsBdeOls! d
ssydesimlss 8. Clsts Bsyjls MmddL dls: o jteswisdsmis: shdetst d
Istsydetf s e desL s Misdrd2dz' 7 BjHMsead?2. w#dfmlsjdr dz0 shdse
Eded S Odz! dz" | tojhjdedw Hdzw tOLddydz = dBifMmls d Ikdfse Mmisd-r
ttOL tcOB OIS 90Is! ddzHdodHEOdz dzr §j Bjter, BOCHdJ CWOC 1 90CEOC
fs dzZdSodHOydd fmdzjHmlsead? Mmisdrd2dz = BjHMIad?2, H dzw
BiHMIsad?2 fEIjd tsyj déd HOddZ =, sz yd deder =+ L tsftejH
BjHMlsead?2 [6].

ltcsedesL Jisso Odzdy Mmisdrd2dz = BiHMIsad?2 dgp dzbhdzBoaj RR
tcOL dzd ydz' - i ChsteOn . J Hdzts 2 dtL Cdz yjor n sB dzOMlis j 2 l
YytejLror yodder » MmMdlskzoOydwa. g dMmilsj d3" RR MmMitsmsedy tsyj dzdo
tOL OB OIsT 90Is! M JjydodzdL dtectso Odzdz § f dzOdzr t§OEJteso Odzd
Lo OSOYqdY-mf PP en bz | s jteOydd d ddCedHOydw {tshdzjH!
] zOdzdteso Odedy d Ef tcOo dzj dad H 8 to tsHfpigsd df e dlsiz] teli diidty te d Wydisds B
tedmMSd d f§tmdzjuMmlseadw MmMisdrd2der m BJ HMIso of BDdzdzrOpize tsted Is d3”
COOMmlstesY OR d MtLHO9 Ols! M i ydodzdL dtctse Odzdz" | ted M J dz
ftoesj Clsdtotse Odad v .

1 0fteddzj .o, OdzetstedIlsd3 RR dBsclkls ftoj HdZOGOI! dL &Bj dzaj da
dgdW cOMmstczC skzter d Mbtesdlsj dz Milse © HLAgYd3dnjddsty W) figdd ded D | de tsd jlsfigt
sy Ottss. 1 twsedLdJtesaOdzdj Misdrd2dzr = BjHMBad2 M § sdits
edmMCORd d MO Oddw. ¢dzéstedlsdsy RR dBsekls ML HOs Ols:
d ¢ dzodz EftcOQodzj dzdw tdmMS Od3d H W edgogj wAgls o 20 IsfglOdsr dd?
BiHMIsad2, OdzOddL Jtekzw HOddz | 5 W OCIsttOn tdMEO d ¢ OlsC
] ttOBBIS] [ 14] ftoj Hdzsy) J des dMf sdz L ts9 Ols RR Hdv Lk
tejLo" yo2dzr » MdbkzoOoydwrs d Hdv ftoscdtsL qtetseo Odedw TMilsdr «
o @y d Hdzw fYwsorhjddw tsffjtcOsdodessMisd toj Ocdtetso Oded ™
dfmlsj &3* fted dzj mdatsds § 53 Ot .

] ttOBtlIsy [ 13] s Oj Isw, Yybsts L WWjiClsdodetsy it
103

S



HEzftjyHjddYy d tBdOtelkz)jddY vyu It sBd]mdEbHdgeRd d dal
cdesoOdzedw. Gl ftojHIBRZOCO]I dzf btsd ¢ Ijndedud MCEk
st szt 9L OdhBsH j2Msadw &BiyHE RR d yJj dztse j € tsdi,
OdzdL Oydw dsd, L Odzed 3Ot h Jdizdmw toj Ocdtetseo Oded j d3 dzO Y o .
]l tOBGlslgo J BRHIO]IsMw, yYlss esdzgjHtej dedj Isjrdzsdzsed?2 RR
Esdzyss twOLoadlsds tlsjyujmse jdedes? dzOESCd d Isjrdesdzse 2,
tej OdzdL Oydd wtBjMmfjujddy dOydtsdod! d' -~ ddisjtjmtse { sMmhd
ltofujdalsO t A ¢f] wltcOljedd dzOydtsdzOdz' dats 2 BJLISII@ijdZISfI’] d
Ysts ftsHHjteyCO ftoddwIlsdw tojh jded?2 OCIsdodets ftodd3j dew j Isfmyw
CsfMzH OteMmise j dedets?2 MdMmisj dizdi HtejHEzftejyHjddw d dzq’Qaq’HO
musipo j ¢alslsd3®lschdmsa@@d}zmbadﬁ%%p%@ﬁnqmd&(ﬂmf teyeg (OR
lteddevIsdj tjhjded?2 o vyu IsteijBlzjls fMpsttd® d BteOBGISSd B

s

dz

fto]
t6j O
d f
st

h
dzj W stcdZ3Odzd L 59 Odzdets 2 dJda¥ sted3Oydd o Emdzsedws HOodzj dzdw
dzt HJj2AC O Mjsded i BOIjtedOdz! desé s bkh jticB O d20 dzdyt, § tod dzd d3C
ddzls j dzdzj ClszOdz oydw fsHHjteyCd fHteddgwlIsdw tog h 4 ded 2, e
zd o dHOYd]? fsfmdzj HMMlsoed2, weodzw jlsmw yjdzj MstsBtcOL dats 2
ftoj d3zh | Msd O Y de'se dasy 6 igise Qlzd 820 B Mdzso
Jdaj dzgdw dzgj sBRtHdBts tjhdls! ©WH ftetsB dzj ok
L sQodzw jIs MBB?2 GHds L shddtsesdr = ftoj fw)
o btsydy § fetscdetd™, d iR degeb EOIBH dB] " Istsydz § d HBM
HeMIsOlssydetsy COyYydimMlsots HOdzdz" 7 Bsyjls ftedejmlsd ¢

—
Q.
=
&
@
73
&
£
o oo

)

4

s dzj 6OIsdo dets MG OL Ols* Mw dz2O dazzh jMmlsej d eh jMise j dzc
[ siiskzf detsfils! HOdzgdzr 7 f toj H filg Qplzdzy julds L imtOsdix2]  jlshtyy dig HRdzl]  c

d fosedzsL Jietseo Odzdwv dzO sMmdzsej RR i HMISOodzv jIs ME

s n BdwO HOddzr = 5 Misdrd2dz = BjHMleadwn dzgj HsMIsOL

dddj (Conclusi on)

u
A JORTN R R ) Bts dzd Is s te d ded i) siCucskzoy @ ld | A to jieBjtaiOL 2
lsso 9 twOL dkdyde » B &OMIW S, 9 Cdzt yov dItsdzdIlsts
Histetsy dg' a3 qu’>|4'dzq’¢1d3 d Blfdzi ydo Odedj kcdzj to
i dz dzfié 9C ZOH o GRtOdk & HiskOpdHsT e dij gl ,d tarlsjs
tOLoadlkdy. uwffsmMtseBdtsMmils! RR ftjHsMsOodwIls: IItsyde J f tsed
ptejBjdzgd GYworhOjl 1WWjCkdoedasls: d tjLk
BCElky0sh j2 Mejrs? d fescds. dYhsQdy v Y GOO i dafth. 10T
Gj 5BRGBHAB HEY My dedv i dR edmSse d tB8j M uj dedw
sjndetsdzse d 2 RR. 1M j ] RR o tBdzOfMmisd dIsdzdIlststed dzg O
Blzscsse jh Os b .
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[ ftesBdzj BOF ©jOddLOydd Stdyjfydec
wOL o dlsdWw

COdzgH .-BBO®IHFL . 2Oz S
stsdzH O g tc ] 2 ¢ dzj CMOdzH tets 9 d Y
AlJJ1uLv JT1RRYJ] [yw [ tshMihdd

C OdzH . Isd ~. d2OE¢G
LHOO Yyseoa © [ dzj dzO St J 9 dzO
AlJJ1uLv JT17RRYJ] [yw [ tMihdd

COdzH. Bdtdz. dzOEC
1 tsBteddzj ® (9c6jded?2 1 OMdadz §j oaduy
Al1uLv JT17RRYJ] [yw [ tMihdd

¢ dzdzts Is O Blftract).(} s jHj dz B L BSte dzdlsj tcOlskztsT fs ottt
Cesdzyifydd EkEfmMbs2ydetsets tOLadlsdw. t OfmMMmBEsistej dzr ¢ dzs
Csdzyifydd Effss2ydeosets tw©OLoadlsdw. JftejHjdzg 2O 1 ¢t
9 Oy dzr 2 fsCOL Olsj dz H dzw syj dzC d Iinfipldas 2 56 Oze{ 3 tcOL 9
O tcOo dzj dzts O ML HOdz] sfdidL dtetso Odadats 2 mdMmlis j
LCsdseduj MSs2 BjLfOMdshisd d GftjHjdjdd Y {Csdsd
BsH j dzd oiBd dzed BOdz dets BCEtcOded yj dede” = toj Miztemse . Jfdmod
fdmisj d3, o - d3CHnjdsdrA® dn difftstAy I tste jALCIPHB € (dzd Uud sC OV  BSH j dz
BYj &S d. ®sHjd {Csdscdujmitsets MmdjHO, &sHjd dJn
BsHj d OdzOdzd L ©  ts BDEARES U j WBiS HHj@idzdz L dfj 6§ ded v g0  fsf
dzji ¥ § ZOIsj dz' dzts G EBM)ts,j L 3 s@IsO O @O dzd L B s PAXPo dzf = € B 5
0dzOdzd Isdyd M d?2 dJ te@R) dupisesH sty Rtsul ddy ftojHY s
MosHfmiseolk f dHj OdOBSISB ti) SHz j St OdzdL Oydd tcOdey dte
ftojHi sylsj dad 2 H dzw s YyPREMETHEESB s @ ped W  dzf yd € 52
Odz0Odzd s d yj MS S2AFAHB) j. e B Bd dets,, ( ulsts Ykt Gdscsl OCIssted
BesecsCtedlsj ted Odz' datsfyls - fsdzw Isdw Msyd odz dets 2, 165z
BJL B OMdesmlisd sBEMmdztse dzd o O Is SL By dzr § fSHARBHT
LCtsdesBUjMS 2 CdBjtedzj IsdSd. ded 3 dL deda weo dzv j Isfy
9 Cdzs Y@ gj h jdedj Mdzjukzehde o sMe: W s ted3” ddzlsj ¢
steBdtetso Cd fsSCOLOjdj2 d o] a LWWdydd
Ptesodw BjLGYOMdshlsd (Msydod: ds?2, L Csdatsdgd W MS 55
ftoj HY sdzOG O Is fMtc Oo dzj dzd § fnd H&On dadvdgf, { Sstse tse
fojHftcjHjdvjls ted hjded J Hitelzg 52 L OHOYd: sftejHjd
h4‘fr1lsatsa®dchw mMdMmisj a3, s. j. 9jCbtttd fstesesa’ 7 L
st Ofmdasmisd H sdzy da' fr]dZJHtsaOlstJtGml;’ftGJHJtscﬂzddch'tStyszdmddzu
HJ&Md@@h‘%ﬁfDlﬂﬂz Lesdsedud MS dd3 fefldctstéytsds d e Hdz

Hisdzy J dz2 sBJ M j yudoe Ols! thmkh jmMsedds j, dHBOMhIsOB
dn, ddzH d C Olsster H 5 dzy dzf SlstcOy Ols Lesdzsedyd ME b
W 1 O3 dg" Bd ¢ tetse dzj d3O,d3q" o detesj sfipvs N fftsipdj teehj b dizfglisfe s ©
(o¢4 B dzd Istste d dze © Lesdzsedyd MEsEts MmMtsmistsw dzd W ,
Méses Mstiesdlsj &z Mlse © d Moetsjotej d3j dedetsy d L+ W W J ¢
Isdj d3.

sdz¢ yjor J ikezwveardl): EMmMists2 ydo sy tcOL o dlIsd ], 1 CBdzis @
BJ LOddets s+ , disHjdz2, ddznj €.
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1 I mMlskefdzjdzedy (Il ntroducti on)

g bzh dzsfls EmMss2ydoatséts wOLadlsdw, ftotso sL ¢ dzOM j dzdzOW
MsntcOdej dzdj BCkyOsh j2 MejHr, ftedetHd § ©jfkztehtse Hd&
HEC ZOHO B' 20 MY ctedBLess@@OH ©C kOB yifoscts ©OLodlsdW
b2 ydosfmls! wodwjlsimw IksySs?2 §jtjmjujddw Iktejn f)dt
sBh jMlso®. stdltejlsdy j vyjdkd kmss2ydescs ©OLodlkdY B’ d
fsL o Bdd &t Gf tgim j[ddl! 17 vyj &

2 [ Ols j to ddalg" Is s(Materials and Methods)

sSBL Bt dzOL

leso jHjd CtedlsduimMcd2 d Mdmisj B0Idy q?
ls@czO dzRLIA tsdz! L t
] dz
J

dud M¢
e OdzdL Oydd Stsdyitfydd EffMs2ydetsets tOL o d
dsteBOIsdo dzf ~d Mt 5 Wdix <59, fMtc o dzj dzd 4 , sfdmo
tOMMd3tsistej dedw  MmdMmisj & 9 Yj dzts s, O bOLY dJd  CBBYsC
Isj stejlsdud MC tse &0 dUinliipfde] Hots ofrfxjdddls'y L, fdflsj dsdzr 2 d3j IstsH .

3 tfdLrkdz IsOIs (Resul ts)

ch'. sBtsBh j

RMMdzj Hiso Ols j dzv i3 dz 'y ® (izjj dz'tfl eisBdlzj BT toj OdzdL Oydd ¢ sdzy
tOLo dlsdw: slsfmizlsmise d d Hddets 2 B ssHdSd syd dzS d fts
dzj B OdzO dzf d tets © O dzdzts iy ls fs5C 0L Olsj dzj 2 co¢ (S fMsmls Os dz
EftcOo dzj dzuyj MSCtsj ©OLoadlsdyk?2 BOMIsSAp dy s Misihls Ol MEORISe d,
WddeOdzlmse ' 7 f8COLOIjdzj?2, vyt dzj fsLoadzvjls tsyj dzd o Ols
stejBlzjls LdOydlsj d dets?2 W ddzOdemtseots? fsHHjteySCd [ 3] .

J ftetsyy Mg tOLo dIlsdw sted Odzd L Oyd sdadz’ R mMdmisj &3
stk QelsskrtOdlzd j o twOLodlsdj MjH' sy dd oadzj j dzdw o dzj v
9 HOm&zsd Mmdzzyoj By &zt tOMMBEOIEdo Ols COS ftejHJo
Emss2 ydotsMmisd ftejHjd deder » Bted j delsdtotse Odedz’ » 1 dzj d3j dels ts
Woo dzW jslsyfgho diy dzOW M d s § BO.

#tsydOdz dzOWL lntsf frytistg aftbdzel  @Q deh dadAgc OV Mg Mils j B3O, MsL HOo O,
sfhisdyj ddy tftejH]jdy dd ~ yjdj?2. votdj Mmdmlsj &3r Isj mdas
or oOMlOs s dL dzj vy, WkdC ydtsdad ez dsts dad todzp O,dzd ©, tc§ L tna
jtejH!, dLBjdweEl tsCtoky Os hzy e @ dets B3¢ 16 oA Uaff & Istc @3 o dfi iz g
sedyj MEts?2 LOMNdlts? tsCtokzyOsh j2 MmigjHT ftoj HiINlsOo dzw
dy J dedw Emlss2 ydotsets cOLodlsdw. t§ ) dissoh dgtifjls o @ tetsls d ©
fteOeBOIdyUui ME sy Glsdesh jdzdi BdLdej MO ¢ ftedtesHi COFC
st dzsmisy etMmMizH OteMmise j dzdz" = BcOdzseo d ©Bh j Mise j dades
IZHIz

dz
Is
s
g

E_Q—l—m-n; -
T 3N F
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dn fCtdjdd2 [14].
j dzd § &3d M HJMyd Y dzdideO tgda drdzV f 8 Hf—ts Hiftoy d Odz dg' §, €
MCdj OMfjSlkr, foLotddls Bodjj §sdds {§sdvli:

v 1 CsdsedyujmMSt] L dzOdd] fsLetdvjl B
2 HJWisj s alzfsdgtz" &5 s BY dpd S Buf edtesH [ 13]
qujMSoOw BjLGYfOMdshls! WwWodwjkmw o0xyda 2" &
BjedsdO. Ajd ¢ Bsd hddhse® dhidjHss Odad?2
izs?2 fMdMlsj & Hdv BigQ sy jOS@izs ddze | S Ofs §1te) tsidg
s

@ 4¢—.0¢—.¢—.% =

CsdHBBe f) §odsh! v d&sHjdd o&dddEod dt
i Bdztsy j Miso s Whdzh OB dels Ozt dzf =7 d Isjtstejlsdr
fgmisj &, M tShdsed & §SHASHOHKR] ¢ GsHj kdtese Odzdé, o Yo
BsHJ dz' | dpeni® b) st ja@[Gjydwve (PSR) [ 7]

dzj Ui sCOv dsHjdr tyjdSd [10];

BsHjd {CtdscdujmMises MajHO [ 8] ;

BisHjd dMSkmhlse j dedats? dzgj 2etsdzdets? Mmjlsd [ 2, 117 ;
OzOdzdL © tsBBdZSYj $ HOdzdzr = (DEA) [ 4] ;

dL djtej dzdvw 2O tshdase j dzj 3y j O j dz' desets L zd OO (
OdzOdzdL O ¢ dz€zyp delsBo CE&HTCBR) [ 12] ;

Odz0dzd sdud M¢d2 djtwOtendyi mMéd?2 ftotsyjmm (AHP) [10,
BiIssH EfstWwHsYjddY ftojHftsyljdd2 s mMosHimlselkz M
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[fdMmMOddj dOdetdjj uyOfmksts dNysd LEzjd 7 dL {ldn &BsH
[ BHj dz PSR Brd&zO ftjHddsyjdO ¢cjdlsmisetsds { ¢ sdatsdzd ud
{1 o (odyicshHBH0 [d HJ zdsemEmls B de@H $C@lsttsn Mdmis ] o
sfls s jdd™y dd, COYHOW dL Ctslstster A MsHjteydls tcOL dZdl{er
sCkmMdtekzjlsmwy dO otLHj2Msadd yjdztse jC 0O dO wCtolzy Os h [zt
&d&BH@B? mMdMmisj &2, 1 Csdsed yhdmfisp k2 M j ixkR s JaesddOd
J nOdzdL O3 tftetsu;fr]fr]o syjdSd { CdzsedyujmMets?2 BjLsf OMmdasmisc
LOC dOL " 90j i 2 1 CBisedujmMed?2 MmdzjH B Yydets tslsdetsd |
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tojHjdzjdader &8 COyjmlsotsds ydrded. 1 1 Istsds ftesfistcOdemlsea j
sCtelzy O h O Mtej HO, Z0 Clststelzs sdzd f sdzOc O Isfyw d
dzv Isdwdsd, Isjfdets Mmow L Odedz’ s M  Ctsdztse g W M & d3( ofdzgf H 53
dZsedud M d?2 dLBr Ists¢) d LeBsdztcedyd ME Ow ftestf M d&zO!
sdz LezjkmMw Hdv tyjdtd EEfmsts2ydeotisd tjcdsdOod dsct
J 3 MttOo dzj ded v toj Metehdzsets d {1 € sdztseuftyts d€sEwsdido sd H |
Jdzvwdzd tsftcjH]d ddsets tj ¢ dd0O, M tolsjdydodasd {tedtst
a3 toj ¢ dsdzj . H 1 Ists? ssyscd Ltcj ddvw, dzj Mk h Ow MY tsf
MizOIstedo Ols! Mw COC toj MztemMdz 2  slsj dfPd Qidg Wil jlsdgdsts dzO , 9
oydw, CBGHO o jdZdyddzd | Ctsdtcdy mMitsets Mdzj HO ] ¢
sB desmis d , O fjtemtfjSIlsdoer EmMss2ydotsets twOLoadlsdw tc g
cjBdzf ded § toj MzteMmtse d otLHj2MigbaP dzOy GE dztf 5 PB) ik tc
tcjedtsdzO dzORtsHWIsfqw o HtojH,j Z2ZOR HBY EMisddBse s,
ots tWjcedtsdz® dgORBHWIsMW 9 MeomMlsswdedd EMlss?2ydes sa
dzj dedeslsd My smseMmlse zjls ¢ d € dEaRdkdes j T sdit H dddtistzo (
5, degj dLBjYdets otsLdzdC Ojls HOoadzjdadj dzO { Ctsdzscddyy
Misd ftddj dj dedv dMCEmMMmise j dzde" 7 dej Qtetsdedzr 7 Mjlsg
wdzdfm' o ttfmdzjHded] cH' KRR Gg\cdalzk tf tisj B 'dabs dizis ds|
so j dgdzsets ddzlsj dzdzj € Is O. Rl 4 ftdzeyddzd hdtesCts] tOf
d Lif] tcOfMmilskzh j 2 sBj M 8¢ ts5j dedets s+ & fts ftsosH Iz 1 ¢
J dzd J d Odzts 3O dzd Ols izs MW j tsdztsizs ) o] i jo §ziz dats  dsdfs.y dz H C
so0Odedd HA&zv CtwObSMmesydsyr » flesedesL s, dgj MBEsists!
qv Cdd®olso ftjiHfsylsjdd) lSHOY MY WV jiClOd
w o Hddshmtesyds i3 + ¢ MY j eddsj g © @z dzfns  dzly fy ezl eBts o «
dJ sStcOH dydtsdadz j B3 stsH T, ftced tjhjdedd dzj dzd «
s Hdzv dLEzyjddw cdzseBOd dsets dLdj dej dedw € dz
tej h Ols L OHOYd, Colstster I$ 5 dap i W BsjHdzdAtE] dC ISHZtOHD d
dgw a, CBEHO dqLBjtejdzedw ftotsotsH (Is! Mz dets ddzd € ts¢
HOJj Isfmw, Yylsts R d f sz yoOls h st sj tcOMmYf tctsMmlis tc O dz
j His9 Odzd 2 GdzsB Odz! dzgsets L d3j dzj datpvj Cdigff WOtsRdz" dj L tdsck
B yOsls o MijBWw Isted Mmdeseodz » 1 dzj d3j dels© B OB SISC (: B
C BBtOBBISd R1H# Wodw jlsfpw BOLBO" d3 s jtcOyYydtsdadz d3 B d
< sBtOBBISC ddzj J Is dzj MC sdz' € =iz' 9 AfgHERE HAO Y o 'dzv ts s dgOn
dzs yoOjlsmw o YoMk dzj dzdd d&O f stelsr |, O of AOfSHT it HO
Hiclz G tsd3lz . s sdzsedw Mijld sfitiHjdvjils BOLhtkzls d Mt
sy Mmstesd o Mmdsj d. )| dz0 f Is "Wsvdifjisidzts @ f P d3wvdzj R &g ldada] &'
J T aftSH dats § L dzOyj ded J§ LOjdB3 I csdzEyOjlsmw M  sd3tsh s s Wz dz€ y
CdzommdW¥ deOoydd ftedmMoOdoOjls B3OS BOdz! dzzs o j Msakzs € Olsj
HOdzdz" d&3d [ 117 .

PCAd {Ists &BjlssH, LoV LdR, s’ JdsOB stetso H Odzdz -
dJdes jteftejlsdiclzj dizsmis: , SHdso tej d3j dedets dRBdded 3L Jteckzw  siIsj to
fpsL H Odad ¥ detseo ' R dzj C stetcj dzd tots @ Odzdz” R fJtc] d3gj dedz" ~, f s
HgMmY jtemde. 1086y Hjdd] kOSHm dtsalydsdzf dels | Bndedat s e iz«
LOHOYd dz20rtsyHjdedY MBMmise jdede" = L dzOyjded?2 d MmtseMmlise j dzoz
PCA ftesotsHdlMY &O thdss) OCIdR {StdseduyjmMSidn WYOCkt
9BLHEZRO, 8MOHSJ, MtH OtsxsBddgdii telyg j t6rsdAy | WBBOdq e sl s

AHP 1 L Ists dcdesesCtedilsj tedOdz! dzr 2 d dwdesetsyj dzj ots?2 d3j IstsH
MsyjbkoOjls o MmMjBj COyjmbejdeder 2 d CtdzduyjMmlse jdader 2 0OdzO
Cslstster § sStelzH dzts ff sdzdetsfls' ¥ ®wmg dlagjsfh C dCits dag Is|dzth)fls p dediatzts € ts dyt
mMdMmlsj 3" Byjdetsyder » WOCItstetses ftoj HMIsOo dzj de@ BwBscékzls BT Is!
[12]. 1 twoBwlsy [10] Stdifdg ¢ MdzOW MmdMmlsj &3O tsyj desydg = |
syj dz fsHaBH]IS H dzw 0 dzOdiZd ls OH O AR ts ozt dzts o @ dzdyjsdg ts j dad W
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MicOo dzd o O sy W OCIster dzO BHdZOSC ol kEtosedzj, d 1 St
9B Odzdz! dzts? h COdzj . bolssteOd3d B ZO fYsMistetsj dzO dJj teOten d .
Cobstes? BN OW yjdzr MdMmd] ] Gasydeszl dA,f €@ HiEE OO W] dzj dz |
COLHjdzjdO &0 Hej HsHYyjddd, oCdyow 1 C¢sazscduyd mMSkzs Bk
(A2). Ajdzz Al HOdjj Hjddlsmw dO wyjbrtjy SCtedlsjted?2ds n
fsCtctso, Cibizteduj RPN jccW OC =B . A g dz A2 HOC
¢ o d Is Jmtetafs , 9 ¢ dzs yow Hi BsctcOW d yit i§Sskizs 3dz@s Lt § 2,1 Oddzy dzd
i mMewsfdkezsed yj M¢ oOw ZzOctclkzL € O. 10 1ilsts?2 sMmdets o § B dzd
s5C 0L Olsj dzj 2 fr]dz,jleBhgfd3dzjsg’almmtttsﬁ390dz®£,dztsqzdzHJ_Cfr] zOf W ) §
OyjMmlsea® MmiejHr sBdIlsOdzd v, d dzH fr] f dzslsdetsisd o SH dats 2
izt dyui MEs?2 s oOomMdsmisd, GBHBSo 5§ Cdzd yd Mses MOHE
Zzslsdesmisd dzOMmj dzj dzd Ofmils BsSAA Iz, LJWJ Cfis Hi Sisdzs s yd ME tse ts
IZslsdsmisd HBty ds?2 Mild, St ¥W¥dydidds tjlbkd sdeOydd

te
i
¢
G
]
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4 Iemeynjdzedy (Discussion)
sdzjHEjls ®Blsdikjilsdls! , Yyt BhsctsW OCIststedetsmis! d hdesce ¢
(1 Cdes B yjiffSsalzts e d yj mets2) B,JLISUOfr]dZTSfI’JISCf sBkMmdzse dzd o O Is
BjssHOB] ! SCtdsBdujmMis? SdBjtdjlsdSd. [Hddd dL dzda
o Cdzt yos h d2 tjhjddy MmdzjHESN cfﬂ otsf osMmtso : W stcd3r ddzls §
fsCOLObg dfjtteo'dr SCL WWdyd,j dzelstsa . lted Lt Istsd3 ddzlsj ¢t Odz' dz0O
(MsydOd dets?2, < CtdsBdyUjMSts?2, {Stsdscdyujmsis?) Oftwdstd
fstesetso’ &g L dzOUj dzdw B, vyt ftejHsftejHjdvjl tojh jdadj
BJd L BY Gfizichids o s Odedw MdMmilsj &3, . j. 9jCktttd fsttcsesor n
RN sdz! L soOdedj OHHdIdodes?2 Mo jtelsCd daj wedzwjlsmw s
Oyjdedwn dzj Ctslstster 7 sCOLOjdzj?2 Gdts ftsHo jtoyjdats of f
dz' Isdf dzd C Olsd 9 dzOv  to(d3Rj dzdidAgls?j BAO)dz! dabE s ddzH j €O fnu o
Ulsdlsj dzt des?2. stesdzdd Itsets, o9iMO ftojHf sSdzZOG O Isfyw |
sMlselzjls Hj2Mlsedlsj dz' detsflsd, dzd B 5, o ddzr = Mmdzky
9 L dz0 W Uslg dim dlalzdsO© Hds dzdzj MEBHE dz yOj s fted daydt
os;mius, izh jMsokjl tyjodHdOw f§rltjsdsfls: o
a yqj delsse stesd3j bkiets, fshistswdhksst o]
oscs@. | g i lsfts aiy ,dzj ot € esjdds ¢ d U MS 52 MdlskOyd
dL g dedv &3 { BfJtedui MSdn Byjdst LOsdf
52 dL d3j dzj dzd § s n el WWdydjdessea. 1 silstsddkz oL &
OBd ujths dm DGMY W dy

dzj

ar

dj dzlstso .
1 d 85BABHJ®BG sOCyJ Slsdzi sdls! , Yylsts Westedizdzdtetso Odzd §
fsimMsOodzj dedv g fstesdsar &dd L dzOyj dedw isd ddzlsj cteOdz' dats @
Mesd Sk fCOLT 90jls dzdh! Jjets bdijde tgedi d dzfzssizd b dzd
de
4
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dzdv Jted S dzOHdets?2 Isjtstedd MdMmisy d3.
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fjtear n, GdEHHGdEYdo Ols! BORZOdN &jxHE  (bdscdymMcdd M
oalstster ~, BB ssH HBdy jd tBjMfjyds Ols! sMmizh j Mise d d3"

Q.

stejls' dn, ddzHdSOlstste’ Hisdyd@ Oy 0Ols! 1 CsdsedyjmMSizs
1 Oy dg" B3 4 totsaedzp OB d3d toj " jddw, wWodwelsfw Mmtse jteh j dzfisot
1 Csdzsedyj MEBE B Msmistsw ded v, e Oyd tsdzO dz! dzts § f dzOdzd tets 9 C
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O dOdzdL Msotcj d3j dedese s MtsMistswdzagdw ftesBdzj ' fCOLT 90
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[ Ols | tc Jdatelgr Is s(Materials and Methods)

[ Ols | tc d @ gzl t{Materials and Methods)

Kjdz s HOdzdzts 6 5 ( ) dfj teitdsee JOHdgddzd J W oSdry dgtfisdpivC dzts e 5 O dzO dzc
OtcrndlsjSClkzter d 1 WWjClsdodasisd Mtsotej d3j dade' ° MdMmilsj d3 tcOdz
Hdzv o' wWodzjdedWw Cazts yjorrm ftesBdzj s d Wistoddzdzdtetseo Odedw f §
rdzv Htsfisdy j ddy Ists2 dyjfdsdnda'Hds Ofist figls @iptsdzjtedp' j dz' fdzf H Iz 8

ltetso jfMisd tojlstesMf jSIsdoadzr 2 O0dzOdzdL 1 sOf s flsOdetso dzj o

gdMmlsj BOdL dJeso Ols! d BfdmMOls! Cds yjorj Isjrdasdztse dyy

ltetso j Misd MteOodedlsj dzt dgr 2  OdlaPdizdd 3V ¥ tg 1E thsaf o dziB TddO ¢ 2z StejO
ftoescdesL Jieso Oded vV Yk dzOd3d .

I'rwedls: Mmdfmlsj @3de" §j BewOddyj ddy d ckLCdj d&jMmsoe
tcj Odzt dzr 7 MBBrIsd?2 d MisOIsdMmisdC d.

tdIstest j CIlsdoids Qf OakzOiisQdztso dzj dzgdVv ¢ dzsB Oz dz" = d dzOy
ftejHizfteiynjddw t ykedodkd (atl )

1. 1 tsydWtctseo OWn 1dotH faH)s 1960

[ 8CO0d dz j] MdMmlsj & dzOBczt Hjdzdw: [kMklMmlsedj MCtts
odLEZOd dz" §| dOBdEHjddWw d ttjHSd] ftddzdeds j MlsOdeydd.

4B®IsdMisdCO: 1 0PIPPEFSHOLIBOOBE SCjOdj ftosdL sh d&zts 47
ftej H dzj J Ctsdzq’mufnlsais Njtlse dz0 ®GHds Mer Isdj MshlsOs dw
S OBYOIls ¢ O- f(sleodse2d)ts sdzjj 2300 j6dBsot € dephdgnis OyYl(tl 94 6
COOdzdL Ols et fr]BLHOdZd"" fjtcots?2 BINHEROLGBH A2 MdMisi &’

2. ]OtGlS)iHJdZCfJ B N HEZZOtcgHAASR4 Cas.s)f j eOydd (1960

saSLHOdd] uvdatttjOodnit?2 Mdmksidk foijHkzfteiyHjddy &

1965 @. ftH 1éduBs?2 d1rds  (imdzd GBdOEdEze Ot . ( I 96
sjrndsdzsedd: Mmi2mMsdud MCdd Mmibd d ftedddeds j MbsOdydd.

1 0ydsdeOdz: dzr § Mmdmilsy d3r : dbClsdodets twOLoado Odzdf! fdMmlsj
(JMA, 1952, dsHo)cddeyidV( oz PBO ftojHEftejyHjddYy & Yk

dlsOlsdMmisd S oW :j CIsd o dz

ltoj 3" iitse jh jddw: MmdedL d dze2f)! dfgl dalzjisin Cts 2:00PR cusdiffpts o H

ddedy jdedj dzj sOdzt desfylsd: o Ltsdzgj sCter sdw fmdmlsj dsr Mt
EfOdzs Hts ~45 yYjdzse j§& ( HOd2I® 0j4 fos6 .u)d m[3dBz 4€)C.j Odzlz L © 19

stsdzd yj Mlso slstatoyley .= BMisOo OdzsMm -L @ i dd n ¢ e 6 As¥s)dz? Y8
M 2mMdsdud MECdd HOdzdz" § [ 5] .

3. | dktsBOdz dzOW 1 C M Odemdw d kg @HBSdsedu MSd2 tr oats€

SOOdzdL Olstste: AkzdzZOBd ©®© RAdHJ2MEBHE ¢ jO0dj (26.12.20
L Csdesd3sdud ¢ ey jfagle Pelsmw o $10 dgdzten [ 6] .

4L HOdd] cdztsB Odz dgs?2 MmdMmlsj 3" (1 OC UNESCO): AfBteddte
(IOTWMS, 2005201 3) , sOtdeMCsd3 B GE\WI 2 dz2 0  3)C.E6MESK R UBE
blsdzOdesdCj d wtejHdL jBdtsKste! j (1 CG/ NEAMTWS, 2005) .

U § n dats dzts ctafjupj EnksOwd W

t OLo jtelsr 90dzedj Mmjlsd ¢ dzizB s-6cam Bsament antk ReportibBgfoRT ( De e
Tsunamis) : M 6 BERZjO® © 2004 <G. HS 55 BEjoe & 2015
GJdj tOYydd ykdOd [ 7] .

ldzj Hicj dzdd uydMmdzj deder 7 BsH ] ZED MNEEY desdad s g @zdE GMO ¢
cOmMyj sOr or ﬁ]tS?lS)f% oHB8IABI0 50

glsOlsdmMsdcO + WWjClsdoadesmlsd (2015 6. ) :

ltojdw st jhjddw:-1%sEgERRil ded@vy ®BS56 @S dBdflazizids ~H 26 e tsL
ZsC Odz' dz" = [ 9] .

1 sCterlsdd: | dzsBOdzr dzOwW Moy dsPade® U Bz 8B HNHT oo ©dgE

wdzd )y j dedJ dzj sOdz! detsfis(: 10 10 dzjls o RAdZH2MEtsd3 €

fsedeh jets Bls yYykedzOddd B ZOGtsHOKY tOBBI] | OTWMS, dzj ik
4. _HisatGJd34dzdzf2 LIsOf: ddzsjcwOlgdzy " s bzsflse. d " s

t j :
sorhjddj beydshisd: Jdjrtejdd] JNSkhhssjdasets d
6jdzd" fedsLte. [NdBCO o (EEWEED] BONOSES' § i ipdsh

S —

[11].

d d f dzsls dety M€ s darf )y épidmjgee . DARE#ZO dzsdts9  wor |
dqdzs 80 jHddzdy. 1 dzts s detsfyls ! coverage 9 uvdatd
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RA&ZHd2ME tsRiFZz?2 dz2O ~6000 € 3 [ 7, 12] .

td"ddedy ftetsB dzj 3" " sfdzj Hdzj s wRdjdd]dzd § A 5 Cdgtsp d dizOdz
ftod dzsy j dedjv ,diaaffddzr . 1 cfsdedd otej 3% HBo jHJdedw fdc dzO dzC
15 MiSkdH M ¢jdjteOydd Ij'tGJHIZUtGJXHJdZCfW [13].

1 Oyd sdzOdz! dz § dded y chlsq’ar RAdzHBdzj L W (I naTEWS)
dOdzd L dtetso Odzgdz" = H Isucfﬁtsa. U Iz to ydisvin dzj O fL iz frotsddj disGic W dgQ st
GtsHO.

&zt yj o Ov fMsOBIBRBJE®. ] 2020
tcjHdz] ] CdzsBOdz! detsj otoj 3w Bftsojh jddw: 7.5 dddlzls |
tetsyj dzls dztsy dz" R Istcj 8206% ou dzbftp j Hzdzjnds 15 dddtckz  Ht
sdrsljOdhitsets tjedsdO® [ 14] .

CCBdsdkduj M O  WHQ deds'dd3 ddisfipjsdsd e dztisc 5 B OdzS ©, S OYHT 2

gt 1A, ssLeosdvwjls Mi Cdtdkdls! s $4 Hts $10 dzO dzd S o dH O

sdMmlsj BOdL Oydwy d sfdmOddy SCdz®ryjoeo' s Ijrdsdtedud MSdn
tcOdzdzj 65 JtojHifteiyHjddYy 5 ykdzOdzd (satl A)

dtsotcj d3j dzdkeOW tog H Mis Qo dzv jIs MmtsB 52 - dsdpdia R ) e OUAH d3Odg i ¢
Mesmsswh d2 dL degj MStsdzr SR oL OddisMoawL Odzdz" 7 Isj R detsdztse d y
o' fsdzdev jIs Stedlsdud MSd o0y dzey Whkdz2C ydes o yjyssysSy ML HC

1. 1 ssHmdmiey ik&d s dzOBsdzd ststcddze © ( Detection and Mon

[ OdzdzOW fsHmdmlsj BO Blso jyodjls L O fjteedydesy 9" W o dz
e’ sdw d MmBGte q;meqqmr: HOdzdz 7 .

sdzf yjor j Stdi3ftsdzj dals’ :

o. L dtsBOd d'j Mi2MBBduimédy Mmilsqd:

1 OL dzOyjdedj: [ ¢ datsgj dfdztagts CtoOedzd@ tapdjvdediy dz' dz" 7 ff tSH © SH de
0 sdatso dese s dMlstsyded 0 ykzdzO kg .

sjndtsdsedd: zdetsitsftsdshd j Mj2hdsdjster , O¢Mj dj et

it JOdzdL Oydqw: RdZ J eteOydvw HGotedSelsmofyapticiNesv@ldz=185 = ( GSN
MsOdzyd?2) d dzOydtsdOd, dzUS Gi§j Is JJMA( dzGFt@d &3] 1 Odzdz' j 1 j tej
tcj Odz' dgse s ot @3 dzad ( RTRT) .

1 5COLOjdzd: uwuBotjd3jdeder §| Odzestedlsdyr ( dOfteddij te, US
L dgdzi Istew fmyj dedw (S ststcHddzOlsr, G dzzs d dzz, -GBOGBdedzekHzEMmibr] o "
fMsBr sdwv BOEGdzdIskzH >6.5 Mw 9 jtesWisdasfyls! dztsy desets MtcOB Ols'!

1. | keSS tsetsHdz | 1 tcd H-tDdefmcdan Assessment afid RepAifyTof
Tsunamis):

1 OL dzgOyj ded J : 1 oW d3ts § d dzOdetsdzj j dzOH j ) dats § fsHiIse j tc
gL d3j toj ded j J dits Q@ dstddscilOz tor tslksCtor stsdz € j Odzj .

bjndesdzse dd: " MesCtslssydz § HOIYydSd HOodzj dedwv dz©@ H &
fijtejHOYUd HOMM 7 dO ftojteodsMmisdy 2 BE2, Ctltter 2 fjts
mMdMmisjd3r (1 ridium, GOES).

tdOdzdL Oydw: | dzts B Qjdzk @O W N OnA As,! |, I tefiflketOplszvdL 63 BEZJ 9
tOMftejHjdzjdedj: wvdnd?2 SjOdz (~40), RdAdHJ2MSd2 (~12),

ITSCOLGISJdZCf uq’tsfr]tSde.f dL di3j tedls! dL d&3j dzgj dedj Ektstso dav
ltojdsw fjtejHOUYd & Gldzdifdezls yj gfePtlzdz" | 9 DART ftLotdwsls
ftesedestst d MdedL dls! € tsdzd WQ¥kBh s dztsy dgf = Istej ats@ dz® 40

l. lwdBtejydzgr j] BOtcjtscteOW'" d HOIYydSd kZteso dzv dhstow :

1 OL dzOy g dzd § : I sHlso jteyHjdedd HtedrmtsHO 9 fs5dzds C fYtsBYJ
or Mslsr , COddzteigb d @j ficdr d&BsH | dzj 2.

vUjmndcdzsedd: t OHOtdz §j, OCEMIsdudimMédy d HOBYdSd HO9

t JOdzdL Oydw: utslsdzd MilsOdzyd? fts ofj Bk &k, d dzls j
B3 Y HEZZOttsH dzr § - Gighds Hea (e@ELADSFing System).

] 5COL O dzd: uvtsydesfisdzdzrdj dsg tofp 2l @ i3N,1 dadsd L § OB ¢ t©j Oc
(L OHJ @) g9 dd) .

1. 1o j2hdj bindtsdzsedd (fJdzslsdetsy odzj Htej dzd j )

GNSSmis©dzydd ( Gl obal Navigation Satellite System)
Ljdgdets?2 Ctster o toj Odz desd3 o toj d3j detf y p decff ldc'd B o j W s B30 y dstdz] H ©
fslsj dzydOdz yedzOdzd MtcOL &2 §sMmdzi L J Bdzj Istew fj dedw, B Milstej J
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Jistso sz S tsdzdz” j-DI @ jrdzchbug @BAS Acoustic Sensing): R

Isj dzj Csd3dzzdzd S Oydsdzdzr = S OB Jdzj 2 G OC ygj dzdbY tor p dipizF Is Y B jndzdf
d sy dfd otLHj2Msoadw dzgO o tHdkz® Istsdh kz.

2. 1 sHfmdMmilsj O OdzOdzd L O, dBtsH j dzdtetseo OdedwY d fteddzvisd
Decision Support Subsystem)

Clss " d@BsLeots? yjdalste" MdMmilsy &3r, cHJ HOdzdzr | o] s5B6C

S dz¢ UJ o B de§ IR

d. Jruydmdzdlsj dz' dz § S dzOflsjter d HfesctOoRgBdsy B J MU

1 OL dzOy g dzd § : ltosedesL qieso Odzedy H OteOd3d stetseo  yYykedzOdzd (
LObsfdzj dzdw) dz© tsfMdese j § sdzzyj dzdz' = H Odzdz" = .

Ujndesdzse dd: Y d mdzj dzdz" j§ BSH | &zsR ®BFSHOE M(JSih ak 0 avdzjVda
Equat i ons):MOSTEMetzedOfSplitting Tsunami, NOAA), COMCOT (Cornell Meugfiid
Coupled Tsunami Model), JAGURS (JMA).

tdOdzdL Oydv: 1 OfEME d2O or MsSCsftesdLotsHdIlsj dz dzf 7 TMJ t
dzj MS sdz! C 5 sdydlaizlbly de@®j HicOMMYUdlsOdadz" = Myj wOtedjo (preco
toj Odz dzgsd3 o toj d3j dzd .

1 sCOL Olsj dzd : H4tso tej 34 dadz BsHjdzd BBiMfjyde Ol Ists:
shdBCHEIDBDUWOHMBY Moy dsets tjd! j¥O HAEO. Jtj &Y deOfmMyiso
<5d3d dzzIs [ 2017 .

Il . ROWStdzOydtsdzdz" §j] § Odzj dzd d MmMdMmilsj ¥ Y sHHjtey¢d fted

1 0OLdOyjdedi: 1 dLEOddJLOydw eoMmj2 {foMmiskzfosh jl JdWtste
t6jLzdz SOIsT dsHj dZzdieseo OdzgdW) HdZW HjyERtedsets + CMYjwlsO o

U J n dzts dzts effdfls j td WjjB2ilpd iyls JIGB'S ( Arc Gl S), M JiydoOoddL dtetse Oc
Tweb E NOAA).

tdOdzdL Oydw: polssdzBOIsdyj ¢ Ow G4 dzgj sOydw COtwcls Zzcte
tcj Ctsd3j dzH Oyd?2 s ktetseodztr Istcjotced.

l. lTwesyjHkztr fwoddvilsdw tjh jdzd?2:

1 OL dsOu dad § : [ € ts dau Gls qdzodaty iz KIS of jteg Hzif ) 3 W dad v .

t 4 OdzdL Oydw: 1 Btd hddfplse j MmdMmisj d3 -igg tzp fiaf g ¢ ¢ 6@ dzd d:
94 OolstsdBOIsdL dtctso O dadats 2 sydd¢d DSS. l dzgj Hicw 8 [sfyw
dzj CsO (RR), My stse dg’ | Qo lssdROIs d M gz dnts e | Hadl & d tdifs
ddzdzr 3 f OwLORBI steORBd ( dOfteddzj e, Mw >7.5 d +§d-
z.

FTg
&

3. 1 sHimdmilsj BO twOMif esMistcOdzj dzd W ftojHEftej yH] dd 2 d
Dissemination and Public Alerting Subsystem)

") sMdzy H dgvgvin lsdfddglzw, " tfils L WW J Clsdo desfilsd Ctslststes?2 L O dmd!

sdzg yjorj (i tsdgj dals’ :

o. | dzsBOdz dZf §J  deOydtsdzOdz dz" § yd delster MmeweL d:

1 OL dzOy 4 dzd J : 1 jtejHOYUO Wdydodz dr =7 ftejHlzftej yHjdad?
ZOYddzOdz! dzf d@3 d o3 Misdz" i3 stec OO o zOMIsd, wf R.

UJndesdasdEflfj 30 GTS (Gl obal Telecommunications Sys:¢
L Oh dh jdzdz" j-f Btels & thezls ( CMAF) .

1. udmisj & &OMMSe sE 6 §-Bublic Wardsd) Systea®)y j dzj dzed v ( P WS

1 OLdOyjdedj: 1 JyfsmejrHmlse jdedesy HBSe jHQ.dzdi Mde dzOdzO H

vjrnddzsedd d tsR9oO0ls:

Cel | Broadcast (fOBHtsB dgf G fif) €80 jSAWMS? dzO@ o Mmj s d dz
Lsdzgj Hj2Mmlsedw orhCd. [Ro0Ol: ~95% OBtsdzj dzlstseo, otcj d3W +

sdMmMsjiddr LokStsatsets Syt jh jddwy (Mdtej dzr ): wBote] d3j da
M h jdzdw dsd. * [ - bOIE:d3 telfDH dslrfigzizH ) d3s j dzlz . *

CCMlstej dedetsy YoM jdd uwjtjL afRrR:d ¢todHsEROsidG dak™s
(EAS - Emergency Alert System).

I seddzr dzr § fteddztsy j dedw: (e.g., JMA Earthquake Ea
sc¢tcOdzdnugitde gptei on MBOwlsW sdzse d bkMisOdese dzj dedz” 3  ted dzts Y §
atsydoOdz dzr § fibd d ydWtser j tojCdzOdizder § hHdlsr : 1 mj
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HEB dzd tcts o Odzed W

LS Mt dedz R

( 201 tod o3 ¥ C o nOwoPn
cOMmMf etsmistc Odzj dad j
dzOB tstc tOL totsL dzj dzdz” A

1. [ &S

1 OL dzOy4d dzd § :
v jBsdztse dd:

Odzt dzr § MmdMmlsjd3r EftcOodzj dzgdw o CtedL dfpde -
sstcHd dZOydw { 90SEOYyYdd dz0 o&j MisOn.
g dMmilsj d3" CtesdkCts?2 MowrLd o LHOddwR,
fdzzy 8 M Mdtej dzOK.
Rdzlsj cteOyd sdzdzO% Oterndlsi ClskztcO
Codif sdzj dzls ' Bl j HJdzj dzr YjtejL MIlsOdzH OtelsdL dtetso (

P!

fd ¢ &zO &zO.

o HEtej 3y HJ dzd 2
Efstes? Mlse ,

Al erti ngg tPerjofiffojcupdlo)@Qj syldntse dzj Misd dzsmls
BN HE MHscOLOdy d Md
0 yj dzsfilsdz 2

Mj demMtstetse Oo lssdOIsd uj MY dlzddfstc p ©b) D 1 Iz 4 Isidiis tedz Cxydfifdz 1 dzw
vOB dzg4O@o dzdIsj dzt dz2" 2 OdzOdzdL + WW jCIsdodesisd d3j IstsHsH
Y Iz dzO d3d
1. [dlbtsHr fjtteadydescts 5B dzOtclzy j ded W
[iBH lteddzydy t Jte) qdBEh § 1inBmMkOl WWJCldo da
fnlsOldfls d
gji2MmMdsdui mM{ticdmlsted@yd - 1" Mscow fi-1rmMsCd2 % U 5 Y dzt
9 5 dzdz [fsojhjddj|Istej o sc -40% dztsQOdzq’Lqu’
sftejH]jdgddlsjujdefj dR| disstedyj s Hdy M>6.5.
1fdyj deste O, fsfydzy Mmtser | dd dz" § - rodzw M
d BOGd] - | dztsB Odz! dgr | L J 3z stew mj| ylzoafMmise dlsj dz
Ljdedzj stewfmjlrdzlsj cteOUYdW| cjdzjtedtelze Is| ~9 8 %,
BN HEZAOLGEH| - 4 Is HOdzdzf'ﬁ]q’Judeudzts
(GSN). 1d LA (fsHIse jteyH
-1dL ¢ ovw M|l OteOdJ Ists’ Yk dzodzd) o fi
LSy &z OOy [21].
1 d DART 1 tod H s dzdz | ltgwd -1 MsCOw M| -vsydetsmis: g
H Qo dzj dad W le'tSHISSJIG)lHJ tOLeo jtlsr 9O N1 fds dzO ¢
ftetsh ) HJ dzd uIzdzOdsd sBfdzzy d o Odg 3.
Yykzdzodsd o sdztg Yj| ~$500k/ BE2|- 1 ¢ dZOH 9
¢ j Odzj thtsOd34 ster : | - JowOddy ftetse dzsL O:
RL d3J toj dzd J fsCter Isd 4 : stsydsttsdj dz
ORYf dzd IskzH * ofj BCjOd|~50% HOD %85
9 tsdzdz . -1 OHjtey $ O -f d&zOdzd yd d
- wdzdy O Is 5 &ddz dz® | DART[22].
st j o S40G0%dz0
ltedBte Y de JRLABjtejdedd | - visydzOWw W - 1 SLH|-t sdz @ 1 Bdz]
BOtj scteOW | dL d&3j dzgj dedw |o" Mtsilsr oty 5B dzOtlzy j ded| W OC sz d3 O dg
Bstew k2 f B BJtBJGO sdzdh Csd3 1 COdzdBtesa € d
l OdzdH|(ftecjHEZYtoj Y H tcOdzdzj G s
IItGISGdzJSLtsa 520 d&ddz His|ftejHizfted yH
-uwW L 9 ddisMls
BM Is! e OL
fiteo’ B ofs
GNSSMlsOdzyd d RL Bjtej dzd j |-} W B di - cteOdsd yJ ded - R Mdzj H &
ojtelsdC Oz dHjWBtedBOYdd|fsCter Isdj: fsCOL" 908 Is
s M j dad 2 Isdzjj byd shdse dzsd field Y [z dz(
Cster ) g yedzOdzsd ¢ j dzdzg f sB jtoj ¥ ! v .| MsCteOIlsd s
o tcj d3gj dzd . ftslsj dzyd ©dzO| - I\ soad| HEBEBMisse j todats
BOCdzdsHO. |sjrndtsdzsedd| ftej Hizf ted Y H
4CtstesMmis: : 1| §f sdzdesfyls! & 3 d3d dalz Is
ted  ddsd ol Jdzlsj ctedtetso| MtcOo dzj dzd
o tej 3 dad . s jtwOlsdody| Mmj2mdduj M¢
fesyjHbkt .| BjlssnO®R] |
2. [JjltsHT ftesedtsL dqeso Odzdw (Forecasting
[jlt&H leddzydy t§ I 1tj qagzh j 1iHBMSOKL] CH¥%jClsdo da
flsOldflsd
rdlsjtedsdded | vdidzj dadzats ] AdLdudl- Irudmdzd| -1 tej 3w tc O
BsHj dzdtetse O Ztc Qo dzj dzd 2 BBBfI]dZJSSOdZdZ L OlstcOls dzts : BB dz Hdzv . 6]
(MOST, COMCOT) | o t5H 2Z0 |t Ofyjls { HPC. - sydas s
H Odzdz" ~ fsHRtSHO, ol - 1 Oadmddis|ieor Msilsr [h
LydBdzj stew )| L sdz L Olstsf dg € Oy lse © 15% H dzw [
BOLdd&jsted| - 4yj dzOg( H Odzdz 7 : mdfmkj & (
f ZOdzdtctseo Odd B O Bj stedd|sz¢) ftod
RN sdz! Lso O f OO Istetso| HOdzdze" = DAR
ftoj HicOMMud|-vykoafmsadlsj (|- vssydasfls!
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ZOUod d& &

fSHABHO: >

&
w =
5=
o
I o
g<

N

QN

RfMYf tsdz! L ts9
LOtOdz) §

ttOMmydls O dg
H O dzdz" -
(precomputed
dat abase)
Br Mstese ts

7 -

BOL HOdzdz =~
1T mMss ow
] ots@ delsL 1
fnj C zdeH

J’sz..l h
o ydmdzdlsj dz
ZOctekzL € O.

'IJdZJhOW 19 -

H dzW
zdzd ¢ Odz! dg" =
mtserilsd?2.
-uvtejBlzjls i
BOLT
ftoj Ho Oted Is§

1 ted d3j df
1 Jteo OV,

sYd 2 O ket
RMY sdz’ vEZB
(SIFT - Shortterm
Inundation Forecastin
for Tsunamis).

dL

q dAsQ F HotOalas dzls ¢ Is tsHO@ da]

a6 dEsdaeL @  tdg GRBdE Isfr Su

dzj S s d

s 9nt tOMmMyd sse .
fOttOd3j st ©
[Oh ddzdetsy | [ BEWJ dzd § I 6] dzydoO|- "vjtedz 2 T Jdssd
(ML) [/ RR dzj 2tetsmilsi | Mo jtrnBr Miste| & dztsy detsfyls ¢ 1 sC 0L Odzd dfij
dilststed uj M| ftesc@sBO fm ddisjteftejlsOlotej 3j dzd o &
H Odzdz" R - vdzzyh jl ted M dad 2 . 3 ©0OLO fiy
tejLEzdz Ol|ftesGdetsL O L 1 QoadMmddds| Msf sfMils 0o d o
B HJ dzj 2 dej syjodHdz | SOy mMlse O st OH dyd s dzdg
ftosedesL dio| L OC Sdesd3j tedd H Odedz’ 7 HdzW | Bj ssH OB]
f OtcOd3j stets t dme shd|dL zyd dzdz" n
Odzts 3O dz! dz' n| [25].
fsB' sdw3a.
3. utOodzdlsjdz dz 2 OdzOcdkzdL L YW jiSCldodesmisd §t5 Cdzsyjor o ¢
[ dzv dz20c6 dzv Hdzetsflsd HOdzdzr | Mo jHjdz o
sBh k¥ 1 WWjCldodasfls: Mmdmlsj d3r .
I o dgw 1 ¢ dzOH U sy dats fiyls 4 glstsd di3sml )l ted &3 YO
[ ilstsH sB dzOtlzy j| Mdad  j dzd | § Ot ORj Istets| o dzj H 6§ da
ftotsgdatsL 4 dztsy dzg = L €Y &z O
i 2MmBdud ¢ 24 Bddz (1 dLed? |1Jftedddded|1dLcOw |stedisdyd
( smdzs o dz 00 J dz
d fls 5 ydeqd MS stesflsd
dztsy dz" m dzj HisMIsOls
st @ t5G) HdzW  Istsyd
1 2d DART +35 Bddz [ uj d&@ o f ud dz ol fyujdz o1" ) cdzslsts?
fnd 2 Mdsd Wd (40-50%) (dzj f smtej H MlsOdzH Otsls
H Odzdz" o3 gL d3d toj ded § fsHIse j toy
zls sydzj dzd
GNSS 2-3 i3d dz Irmscd2|1lr MsC Ow stojHdzvw [ 1 jtemyd jCIs
(Y &zS O| fslsj dzyd Oz Is§ 7 dzs dzts @
HJWBtedo nearfield
ylz dzodid .
[ § 5 ted3d dzd fi] +35 B ] MBS g2| ] MsC OwWlE%| ] MBS OvW | [ Mdse O
B HJ d&zd H Odzdz" d3 (Elstsydzj | sh dB S O) stsydzse ts
FotetsL ) ftetse dztsL O
L Olstsf dzj dy
[ 8H j dzd &z0| <1 iddz dtojHdzd 2 |atejHdz2v W/ J|dtejHAWWY | EHERM ]
R R (L OodMmd| (8590%) sBlzyjddyme jteanBr M
By dzd tojhjdad 2,
stejBlZjls
HstcOB 5Is ¢
ddMisy Bde" | etOddud dd” d ckLcdj
Mser sd2 d MlsOkdmisdsd.
1. Jtojdgjdede" j LOHjtex$Cd (The Ti me Gap)
HOMBE] Stdldudts] BeteOddyuj ddj, Mhlstswh jj
SCd@Y Bdzj dzls L O HtejHdzj jJ o] Jtddjte MsB' IsqwW
Citsddd, 2011
[ BdzOtolzy j dad § 2-4 &3 dz J MA o
L j dBazj Istew fyj dad W ftcjHo Oted s dz' dagts j
3 B dzkzlse
1 itejHOYO H 35 d3d dz ltesedesL o' MBsls
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¥, NuKcens (y, px)

X, NMUKcens (x, px) w, yo (w,dn)
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