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9" fsdzdzj dzd V| S tcPdzlssa R :

1 17054 106 9 ¢Cstd3f dzy € mdzr 2 OdzO dzd L d
cdf jtemyf j ClstcOdz! dzts?2 H dMis Odzy d ts5 ddslas? dzfjvd
Mots2MmMilse Ptz dzdz" = G J sMdMmMisd i3
(20171201 9; GG

1 190500539 ¢J Odgnh OWIsdzr J d dzo O t@ffdeyls M ¢ &
mdMmis j(aBl982 02 1); GG .

1 181700129 cutstilsdztsh § dzd 4 Ctsdzlsd dziz Odz! d
f tots s tc O dzf I O paifdztO  § tc dzO dzH h OROEERE28  f
G .

1 222700781 cuvjtedisHddzOBdyd MSdd § OO |
shdats o § dzj + S Misj dzmd o dats 2 MisOIsdMmisd yd
HdMsOdzyd sdzdzes e 5 L sAHYIcstsd@D.dzdwv e 2022

sOC Y J ) ~ BHded Wo ' ¢ GBERERODNS5 5 4 ) odH fn
Ctozf dese s dzgOkzydese s ftotsj.Ols® § i dzts g ztz®
Cdzd B3OIsdyud MSdd orLBer O Isjtetedlststed
ftoscdesL d d3j -~ OdgoR4iz2 0 P& O E Oy d d e
tdLiEzd IsOlIst Hd MMzie B @y @ dzdztizis GH Oof Mf) ¢
M B3 z2OtcOr lsHjd&ZO WdLduyuijmMEis?2 6 jBetOWC
RdzMisdlskzlsO ¢ jseteOWdd t ¢1 ., [ I HEdOtBH
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1 Csdzséedd 1 RU lz¢, ftesydlsOdzO dzj €S ydw
zOdzH h OWGssEBs 6 d yj MS X ¢ U dzr | BBj StsSHT

ZzOdzH h OW Isdzts? MtckzCIsztcr dz0 tMhdese j H Odzd
ydWtetseor o dsHjdzj?2 tojdz2 jWHOH" jffrshdgdr &O H
Kjdstcdpfdsscts LOftseo jHdd SO M 2 6 7 M

) ke dzd S Qudiabo dz' j tejLbkdr SOk’ 16@iOk v
4dL Sttt n ontsHdIls o f§jtejyddz 1 ¢s.

1l ZOG BsH OtcdaetsMlis d

bolstste o' Oy Ojls cdzzetsC ks ftodL dzOlsj dz' dazl
f). dz. i). ©lHj O WdLdyjMSs?2 c¢jsceowdd d
CjtsetOWdd to61 [.5. 1ELOYyjdSts LO oafMmjMm
BdzOG tsH Ots dzts fils ¢ S . 1. 1 2L Oyyd dzs s, f SH e
EyOfmisdy o dMhMmdzj HtsoOdzdV - - 2@ dzsd stcd Ot t5¢
Rd&3j dedets j 3z ZH Odztsfls! ff totsB E3sdily dzOdiziEIS Hte j f
BOIlsj BOIsdyj MSdr dBjlssHises o 1 Csdzsedd d
dmCtcj dedzt ¥ B dZOGBH OtodesMis! MslstezHdzd Sz R«
sted dzf § ; tczCtsotsHdIsj dz¢ [ jJYHEZAOtSHdS?2
1 RU lz¢C, C.B. ddeMCis.Biz,; inGdgHcdzH dzd C 2 R d
L Csdzsedd d 1 eatsdzt ydd ddzj dzedi LoO 7 1. to juHj i l4c@
BOlsjtedOdztse d L O fYtsdktsh! o tBOBBIS | |
COW jHier WdLduimSts?2 ciscwo¥dd d dOd
WOCEkd sjga@. [ [fuvl. [ td-ddcdisedasddzisO  § b
1 Csdzsedd d + ewdzt ydd, ffdip lsaffls Bls @ . ¢ piged@G @G
Metste Ctdikfdzj CMder 7 S dMOded?2 tOMisdlsj dz' c
tcOB sls j , 0] sO¢C Y J tc z ¢fsjofifsdatidst® z ¢ tfij es@at
ftedqtocsHdse s BdtsMW jtocdese s L Of so j Hdzd € O,

LOBI Msdlsjdzv 5 dgOESCJ] [.¢. zZzE2MEBS2 d
rjdzbzrnddzdO d LO ftsdtsh! o tsttcOddL Oydd
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| ZO9o OR ilzo Otcd Odzls ZOdzH M OW Is O

1.1 Idvisdj ddzo Otcz@cids ® OW ds®o Oted O dzls ©

vjtedzddz d dzo Otcd Odzls inyatmlstd Tdajsdfdzg S dzveush o
ofjteor j B'dz o99jHjd Odidd2MSdd KO,
dddz 9 j Mistetsdy o 1851 GBHIE. 459 dzd Mis dzts
Odk¢ jBteOdyUj MSOW Isjtsted™ d dzo Oted O dzls sdh dzg
yofmisduydes dL d3j devehdjmw fted L Odgjdaj dzddz
COydsdzOdz dz' | WbkdSydd (1 stetsuxdds j S1®@ 719))
ddzo Otcd Odzlstso W stedzd zOM! ¢ OC MOBsMistsWIs
Clststels o Mo HEs Pdj qEH2 Big@lsado Odz |

sjedzddz d dzo Otcd Odzls XX acjoz® dff fifptfdiscr’ dLdze O dz
sBl WMdej dedV daj dL d3j dedz" = o j dzd yddz ® 0OdzG
GBHT psodHEk jets bkdzde jtemMOdz desfilsd tsdz BT
Okcd: WdLdSk, § tedssdpfidinizd tecschdactiadd)fls d & s,
WdsmMsWds, cjsceO¥ds d Is.H. uvOC, o U
WdLdud MSlze o dzd ud daig, d LSty ladsgils StedHsd®) jwlsfn. ¢
ftesyd Md dzOn-cftde SCsagdjdgdifiiso © o tej d3j ded (1 d

J CitsctPiedzsf dz ddzo Otced Odzls BTM dz 99 jHJoC
4otz Htelgjdsftyd d Mmdztsy dz ~ MdMmisj &g, dHj2 ¢
d &BOIj B3BOIsdyi MSdr dJIssHBse o JMmMisj MmMlse J dz
l . 1. u4By0es 0O, 8 ddzj dzde § S8 tstdss GhiffiaddigazO
Mot2flse ¢ jmdMmisjd, Ctltt’ j Ghlsos lsmw
(usy®e O, 1978, M. 293). 1 {§shdjHks
COMYy esmlstcOdzj dzdj o  zOdzH" OWlstso j Hj dzd (,
Jdzo Otc Odzs O, Clsster j 3O dzto tWsolzdfts s Wsdpl, t
Hokedn dOECOR ([fddr Ctse, 1986). 10 tlsf
cddzo Otcd Odzlseée ECOL" 90dzd 1. d. 1tc]jtsBtcOy
dzdzd dzd ® |, Is j tc d3d dz’ cddzo OtcdOdzlse d ¢ ddze ©

11 SHEXEZOS T 1.1, 1.
Hd dzOdB3d ud MEts2 Mmdmisg
{ 8MMd2MS B2 OCOH ] &g

2, 1.5 vyombsduydzets tsf BidgdOaf) dz'tcr o { fisléc® Is
B/ 6. e. 102BOt, [ . 5. 1EkLOYJ &€ 5.
d dzOBR023.& yBFY & HSBcBMO] yd M OW.
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MdMmis] dddese s YsbBRH®H G zdy ©dgj dzls Odz' dz" &3 ff ¢
HdgdZOdSd d 1 etdz® ydqd dzOdzvnh OWIsO, dets, ¢
9" HJdzj dedVv ddzo Oted Odzglsdzts?2 dzOdzHh OW Isdzts2 i
sftcjHjdvshdn jJ o fYtdzjoern Emds)e.ggsRk (1
G O sjted3dd dz IsOC Y J§ ftsHe jtoce MW CtedIlsd ¢ .
OCyjdesdtelzjls oded 30dedy d2O MAzOBE2 § oSt
ddze Otcd Odzlstseo (skftedwdso©O, 1983, . 11)

gdzj HEs h d2 1 IsOf twOLaoadlsdwY Isjstedd ddzo
9 dzOdzH " OW IsifowjLHQddzdfy , f e tctsH BSsn o Odzdz d3 dzC
fsHYd ¢ do OzOM! o O detsMls! BYtejHJ dzj dzdVW
HdzZW o tsMMisOdzseo dzj dzd v f J tco SdzOYOdz! dzse s ME
1982). Rz Ot Odals tOMMdzOIsted 9 OdzinWnod@ WO dz
M Odzlstctstf 56 jdzde' 3 ftoj sBicPEEGDDeed j iz Hisbfjizk
CtsdeCtojIsdzr » BftejH]jdzj dzd?2 o dzO dzHd§) wWh I dds=]ct
Isj tedsd dzgtseo ¢ ddzo Oted Odzlse d c¢cEkMmlsts2 ydoe smls:
tcOL cteOdzd ydls! toWHBHE zdzj dz" k.. Y BidEa Jdz¢ Had
csHEz  dfMm0Odz, ylsts ddzo Oted Odzls dzOw mdmlsj d3
dLdizjdzv jIs Metsjets MmMsswdzedwy o Ists otcj d3w,
fjtojMmMstes2C O, dts o Ctdzyj Ctsdzytse oM o
dime gz 1 2L Oyj deS s, 1983). CIsd klse jtoyH
Mstetsdzr [ Jdzt C890 A. 1., B jeEts dgdzj dad & ,
sO¢ ¢ Oo¢ dzd mMeh jmMseakzjls MmMdMmilsj d3, Cslsts
oL Bz jdedw ([ dJdz SBB89, 1986) . dac&t ¥ g4
bilsts2ydoetsfls: 8 d ddzo OtedOdzlstsds § toj H Y tod dzd
ssdz? €5 EMkzekzBdls! MmMdlszOyds, o998 jHY HBHY
(fddzt €tse, 1986). Cltsls otsftets dagj toj " j
¢ddzj eyd tsdedetsfyls’ e, ¢ f dizp BIEdEOGds das s ' e,
o' My O ls CO¢ dHJjdasduyde § (sdwisdw ( teo
(r Bdlstedjo, J[ektytse, 2012).
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lteddeydf d Odz! dats dztso r 2 oIttt ) f s dzg
ZzOdzH " OW Is©Oé dzOBdzZE HOJj Isw Y Mmdzj 4o sMmd3
It jJets didzj dzd ¥ czO ffmids ®Rjcd OWash dj d EMmilsts?2 yd
sdf © &OdzHh OW Isdetsets C s dzj C MO deg@zo Ptetf ©dz
zOdzH " @ Wikl  dzj Ylsts ddatsy , CO¢ Jjets Isd
ddteOterndyud MSdr Ektotso doy iz’ € fodsd@idh)ts ay,ls ts1 86|
zOkz ydzz¥ dzdlsj cOlskztclz ¢ ddzo Ot Odzlsé L Od3j dz
cilsdf zOdzH " OW Is O, B3d Misdetsmisd d Etesydh C
GJtctcOW dd.

] stcOC Istso € j sjteddd &z (s [ dJdz CBak
Hd dzOosd yj MS 52 sipdiis Jdgg Az oS tlsgHE 1 .lishday s
fJdtej smdy" mMazj dedv TdzvIsdw AJjHBSA® 1 d¢ i
tcOMf ctsMistcOdzw j Isfqpw  MisOIsdud My o HMISO
cOBtSISOR 1 .1. 1j9L0O, A.1. [dd&z Ctts9 0O, ()

AJ HBlets9 O, H . 1. ]l OtcdzO s 9 O, C . R . U tste
yohyjy efmjet ftjHMisOoadzj dz dzdilstse j dedets?2 s
Il sdz h OC tse, 2004, l Ofmddz j o, 2009) , 1.

OR g Hj detso O, w.isf sysGRRIELHEl O 2011)
ssfizlsmisedy MmMewiLd M HJdZOB]YJ Mss2 MdMmlis
[ OMistsyS ddO ([ Omks®r] htzs) 20K§ H Mmils O dzj ded
HOdzj €8] B®Is dHJjJ2 1 .1. wtyOer , dzs wo dzv
o sMy tcd dzd@FO jasjfifiy! RO OB MIstcOC Isdats | .
RiMMAtsHdets] HtojHMIsOodzjdzdj BB ddzo Oted O
ddzlsj tco Odzj otej d3j dzad § OtcOdj Istcy HJ dZ2OBI Wd
S. 1. 1 2L Oyd dz€ ts, Coltste’ 2 ftosOdzOdzdL d tots
GdzsB Odz! detsdz LZtctso dzgy 1) st s @ gz@28 QO 20
2O Ijtstedd d &BjlstsHOR O0dzOdzd L O H djdmoogsd(drts df
MmO¢ j dzts 43, Cslsste’ 2 990 jdz ftojHMISOs dzj dzad v
stsyHjMlso jdzdz" » ddzo Oted OdzlsOd3 1 . 1. wtsyOor
MmQjSdz, 1980). | w©OBBly 8 Hfttddydf OF OB
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20 fteddid ted § teastinjisdsjOdizigsd j wiafizlzO B € d 1 dzy g ¥
ftoddBjtc or HjdzjdzdV ddzo Otcd Odzlstses ) § tod d3j «
i OROdkscEtse. [ sydts Elesyden OO0 Isylss fr
COLWOBISCE o ©BEOMId Hd&ZOB]Sd Mmdsy d |
By il ©OMMEOISEdso OlsdjfesH & @&Es e dsyjsisjtsid § &
dimidzj Hise Odad v  tfetcts jindsjtedaddsinds onj etz € d 6 j 5

ltejHMsOo dzj dzgdw 5. JHBdN @Y fz€ts I s
4 OdgH dzj e S d2, [ . 5. 1EkL Oy, dzf 5, d. 1 . s tc
dL Bj tej dzd 2 fts Lafggalz Is dzgf € tze tOMmmyudls Odz
s ed3ssH  dzOBd ud MS& d - fJtej d3j dzdz" n -f g dztsks f
CctsmMizH OteMmise j dzdzsec s o Ot ez d tzd 8 @ s ¥ P tzdzt
2008. 2012; 1ELOyd @B8PL2020182019

O dzOdzdL JddesflstcOdzdzs? dzdlsj tOlskzter 56 C
His fMdr ftstc skmizlsMisokjls Isjtedsddzs ¢ d dzo Oted
CitctwOWdd. [HAzOS ), tc ORI MX.d BB Idaizy j dz. J L
tcOL OB OIsT 9 O h ddsd MdMmisj d3" B dzd Is stc d dzc O
LOddiMlsatso Oz BOIsj BOdUjMSd2 Isjteddds ¢
invariant) . l1ts dr d3dzj dzd & Mtsmistsw dad j

C tsdzd uj Mls ok dgdz'fRj,tej dzes s OC, COC zOdaH M O
CjBCEEOYr, CO¢ fwOoddhds, ©OMNEOLids O ls
Mo sC by detsfls!, HdW Bodjj ©fjtcOlds ds

ddzo Oted OdzlsT (ddzd IstejdzH'™ ) d tOMMdzOIsted o
2007, 2009, 2010). wots ®jssHdSE dzd
WEdzC yduosdzdteso Odzdwv BOdzsets o sHdtsets yd ¢ dzC

1.2 RdzoOwdOdzs M) sLdyd?2 Ijstedd Hd
fizh jMisotso Odzd™w  dzo Oted Odzls dzts fyls d

R dzo Ote d Odzl§ iE IPs'O&RBY t¢ Y j O ftodesH dz
sBiMfjudoe O h Ow dn Mmkhjmeshtisd@OEaej . dzp s d
OBMmtsdy sdzets dzj toj Ocdekzs hdn  dz® odgjh d
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ttOMMBZOIstcdo Ofj sw tslsdesMmdlsj dz2 dzOv d dzo Oted
ftesdmMArtsHdl o § WjHsjindO ndzj iz h § M8 @ pxizdzts 2
I jteswisdtsfils! slsC dzsdzj dzdf)v Wiz dzted ¢ dzjnalth,ls
ddzls j eBORFA ][, d3tsy jls BfIs! Byjdaj 20 yjtejL
{ OOt o OW ddzo Otcd Odzlsdetsls! ) § L d
By dzs o' Hj dzd 2 dagp fR s dp' jC sEh j lse 5o Odzd
wodzw jlsfpw ddesetsmew L desfyls: . 1 ted MdzOets ¢
ddzo Otcd Odzls detsmils! WEdSydd Isjdg Btsdz hj, uj
F=aX1+ aXo+ aXs + @Xn,
GHF WkdSydw MmghmbLdH,d m Otcclzdsj dalsa i (.
CoiWWdydgdals', §toddzOHdzjy OBdu pdHdglsnfteotatipe
WiEdCydd By jls B ls! dO2HjdO {5 Wt dkd
00 OO0 GOOd GOy E OO,
[ Mdzd HdMfdtmMdd o~tHd » OtwdkE fasfisd d Ok
BzHjl HBMideOl! M ftod SHJZOSEBSe ™ 7 C 54
i EOO O,
[HA&OS s, jMmdd tdzd dzj tOo dz Ists  d3d da
dZOB dz H Ol! Mw  ftod OCtss & ®lfdzd j dfldedR] SBXY d S d
rdifigdw Weddtydd, L Oedfnytej dd deds’ dzj i tescfiz!
slsC dztsdzj dzgd?2 oMjcecHO LO9 jHBBRES dedyj, uUj KB
(DF max(Dw) ) . 1 Odgdetsy Eklseo jteyHidedd MitcOo Ji
Ot lzd3j dzls AROSH &3 BB tOL s, By dets fH j dzOIs-
Bdzts ¢ sMo HiJdgffglsscfn v W E2deC ydd MmdMmisd di3¥ B Iz}
Csdzd yj mMseaj Otelkzdj deastsea, Its jMlks! M Bt
ftod dzOH dzj y Ol NUd dzbs gz 8 @ ez ls j dz' dzts, d dzo Otcd
B' Is! BYjdej 20 yYjtejL Soddyjmses WOCI
WOCIsstedz 2 d HIMfjtemdsdedz 2 OdzOdzd L, 3]
tsMdzts o dz" 3 fisOlsdMmisdud M¢ d d&3d RBd IstsH Od3d
d dzo Otc Odals dzsfls !  toj Odz! dets Mkh jMlsakze h da
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486 dzOMdaets  § toc dddey Y f dizts Mdsdfs 6 Mdztsy dz" | fnc
Bsdz N j2 JdtzBy Odzlagzds ftetsfls’ j. 1 Of ted d3j
Ndotlsdgr = 9 IkzdzHte] dqdzd f EMmilsr dzgj L ©Oo j Hisd
sO¢da, OS¢ NMdtest sdd®isy dzdal gz Gad ¢ O datz
tcOBtsSIsOjIs d ©® c6dHtddtsedd, C tdzj HeQ dgdfizts 2
BOMMj2dz, Isjd3 Bsdz " j, yYyjd3 fesh j Emste]
ftodlssC 5o z tej ¢ d (L pdz® adfdrS asts o V1L 19 &8 f I
mMizh j Miseo se Odzd W ddzo Oted Odzls detsmls d mMdMmisd o3
¢GJtmMdMmlsj &3O0- , SHdZOCts Mikh j ijls adig jeolslzts & B its@
Csdzduyud Mlseoj Oteclkzdzj dzstse MdMmlsy &BO dd3d J Is ¢

lIstster d@3 Emdzse dj &3 Mmikzh j Mlso se Odzadw™ d dzo (
MudlsOols! o' f tsdzdzj ded J feddydf o $sdGfjc
HoZC tsdzOdz! desfisd) , Htoj Hdzswpp HetleH J BIS4 1 d  H §
bdzse d§ t6f OdzdL Oydd  didde tOdeligtolsifiplsiasy j  mH] dntt
COdzO dzts 9 fjtejHOsNdn otsL BBkMjddj, 0 d
WEdz2C ydwv t©OQodzO delzdzse (v dqdzOj o, 1969) .

ANzdS ydw  Rddgdsd) 188" H oFO] FS O de@di@zd d30 &M dfj=2 d
Mtcj HT Md,c dAQfdz" HznC slsttes?2 CtsdeMisOdzlss?2 w .

00 0 b

[T

M

0 O O D0,

] ZOy jFdedits O Isfqw  f sflstsw dzdz” d3d f ted dz¢ B
imMdd &. 1 HOddtsdz Mz y®Oj HOo9 0O S OROILO ¢t
fjte ds dedz" 7 .

[Mdztso ™ 9 OW fi! dz0 tftejHjdjddd {§tdsy
Bz sz tcdzsdz o j S Isstodesd3 f tesMistceOdzMmise j,
dzj RBjdzjj o0Oydets) BB jdzdj HIBHFGGHE Od

rrrrrr

o IETEOE i, »
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sMddzzfm GOy Ojls oL Od disdeF)lf dzEdy o I Hadf
CotstcHd dzOIs 9 J Csstodzse 5 W tesMistcOdzMiseo O ( u (
v OB dZdh Q@ O i3stcOMYf sdzsy j dzdJ B dZOMIsj 2

ftesilstc Odzils o j
1 dzO U F deé I LOdBceOm] cdasy j 2] &8

cos( S F1 d F2 dzddzj 2 dzts dzjL
cosl < [BdOMIsd F1 d F2 ©Omf sdzO¢
Bhztse s edetsets ff toisflste
cosil = [ BdzOMIsd F1 d F2 daj
cosli > I Bd&zOMIsd F1 d F2 tc@fiptfdsdz@c
Bzsc sd3] edzgse 5 f tetsmists
cosl = [ Bd&zOMIsd F1 d F2 Mo

ltcdosli 0 BisfmMizlsMmlsakzjls Heokn ¢ OdzOdz! IdzOW
Codi3f sdzj dzls ' OLOdBEHBY SdzdgW ¥ Is HickzG Htc Iz
Yyomils dfuedts, ©oodjif dzdzOw d dza @tc dnQudizldsdztiimliisc, ts fif
ftecfosmdmilsj] B3O f sdzdetsmiss ¥ dzi d dzo Oted O dzls d

lteso JteCts?2 Hftoeddzydf O Sl j dzlmdtelze bad
CGSHOR LOdd®BOddm: 1 .a. wSkdzCdd,, (1979
tcOMMdiisiste j ez d o q s Axfpth) s o | dzdalzjj ¢ =iz] IOn Iy =& dD
otsL sBdztso dzj dzgd J CF)H tc @ dE]ts k)W 20 CestisIs(( FB. J dzts
[ Mdetse dzr i3 Otcc z d3j dzls O ¢ o s 3 dl Is4tchs I -tts nf
yd mdzs Mmise sdztsoXs) g9 itz jndstsis®B ji (@ dazf)ig @z® Is @O
s 4 ewgdds) ( Sy L dyd) , fSldudassfor dz@<7), ME
C Ods§ dzd fls S TiKe)  (MLQERHHOY @

s OB df2yQ L Od BstcOMYf sdztsy j dzd j o d3dats @ tsck:
oL B dso dzj degd™ ktjn Rot?2dy 7 f SteH
] stets) Xz X2 X3 Xa Xs Xe X

Fi1 1,25 0,7 1,05 | -0,7 1,4 1,2 0,95 | -0,9
F2 -0,5 | -0,75 | -0,8 1,2 -2,9 -0,8 0,8 0,6
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F2 -09 | -065 | -1,25 | 0,6 1,7 0,9 -0,9 11

v OB dBYQ stcdzdtetso Odzdz” § s Otcdz" § MG
fioesdLoeo jHjdedY Cwsi WWdydjdzsse ftcd Otcc |

) GlesH O Fi = 5,
Fl - '0,74 -0138
F2 - - -0,33

tdLizdz sOIsT dmmdzj Hso Odzd™w TBCOLT™ 9 O8I
Hijtcjo! jo o Otodess St j deffdtelzs Is HtclzE Ht
odHO o9LOdBsSBRYJdhdckzs sMw , O Istejilsd?
Clstese s - OtcOCIsj todz” o " figtONEfES dif t5[SEnLdL) I jsd
Ow dzl ¢ Ow d CjHt Cstej 2MC d?2 W dzw ¥ |sfyw
fteslsdo s sfisOoadzv jIsimw RO BJj dZsC tstcOW
o Mistej Yo' Mw My sOddwy §fdalsr m 33d.v Id
Y J dzts d3, -hndotass2Cdissizd fj Is o jddgas) O K ¢ 0 I Odz' dzg
~nOtcOCIsjtedL s Isimw MtejHdzj 2 Misjtfjde v ddzo
Emlsts2 ydoer did, dets Mbkh jMisoakzsls otsL dslzh j dad
fmd3d dzj Msmistsw dadf wd = MdB)GR B35 O~ HEC OL Odzts,
Bdzets ¢ 5 OdzO dz! dats 2 BN d3fdgddei Ofurd do dajtshLdzj 2 Mmte j
sHdzdd3 dL cdzOodzr » MftsmtsBtso, M smtse Mls
WEdeCyd?2 BdtsyjdsLtse d Wdltsyj dtsL 9.

RIs@C ddzo Oted O dzls dzts fiy s mMdMmlsj dd BOL dtok
Bdzsc sMo W L desisd d d3detse 5C OdzOdz! dat® F dack 25,
dzi MsB dzt H j dzd § € tlgftslasTj Azmifftedia B lic ] sSB L OL 5
fsmdzj HEE N j B Wstcdddtcso Odegd® detseo 52 ddzeo Ot
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1.3 [JkBH" 9" HJjdzjdzdWw ddzo Otced Odzlstso ,
¢ st sdzj dzls

1 d Mdsslstew dzO0 Ists, ybts ff sdesl€dsj o dea @3¢ o
Hsdzets] otejdzw dgj BT dzs JjHJdzets?2 d3j IstsH S «
ZzOf tc 0o dzj dzd 2 CjBftePMEgls o Taon@dzth j d3 jodzde™
ftesMmMistcOdzmis o j dzdz" ~ d dzaf tc j df jteosdiy IsAtc © dain® dedz'dZ
ftoj Hf ted dzgv IsT fsfrls¢Cd dn " HJ dzj dzd v , C
d dzo Otc d O dzls Bdzd L ts€ ¢ dzff Geeisls d sts ) wafs o dz O dzd
tOmMMudlsr 9 0 smw ¢ OC M Hdzj Oted W &3 Isd ud M
Bj stsH 5o i sdzlz yd ded v ddzo Otcd Odzls g ds MW § @B ®
G IzO9o dz' ~ ¢ tPdpfimdLodgionentAnalysis i PCA), Cslstster 2
JLtsBtejlsjdz sOtodzsdz 1 qemtsdatsdy J N J ) 19
OCIskzOdz detsisd d d&O MmMjetsHdwWhdd>"™ Hjda] s
Stelstse sdzOdz! dz § , oLOddisdz] L Qeandsigdodzr djL dig ldety
o dtolszOdz dzr | WOCItster d@ondIWDoe dz' j § sdiY ¢t

s 0O¢ Br dzs MC OL Odets tcOdzj § , HOdzdz" 2 &3
dmmdzj H o jCEEf@ B3 MmOCC jdsds (2003, RRAO0S5)
fsdzzyddz  ted d3j dzj dzd j d o H tc ZLc@HRO Yy &P Iz ¢
dimyf sdz' L zj Ismw ) f tsdzd Is d Ugbliys ¢t~ al, ROPO)dzj H
Msydsdasedud MSdn, dOfteddjte, {ifcts di dptsin
CdzOmMmdW d S Oydw MmMstcOdz s ktotso dz¥ j f)r O etz
oMM BJtedese s Msydtsdzse d yj MGreecatse b HiIlROBA); O
Bdtdztsc d { jfHSdddZz d L Bj stsH 59 syjdzSd fo
(Abeywardenal972;Reichetal, 2009 d PAA.dzO." j &z Mo tsj § tod d3j
o MYittlsj, M Jjcet {ipezEs) dedzts sy fatzd IS s dde jud o
tcOMMdzOIstcd 8 OW d d CO¢ -oz@p Bjcdzddf EsME B4
Hody jdedWw dzf yded S s disy des L Of dMOIs+ € OC
o tcj dzjFexfrolf(et al 2014) . P g diz stHtdaf{dj] s d3 o
d dzo OsoEjdMssSH Sd3 G dZOo dz' = S 3 Sdzj dzls By dzts
(teOMmMf sL Oy dzdyoO Yy izse j € O) (Chan et
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sO¢ COC o wOLdE 2 disdzjdels otcj dzj ded Lk
RZOC dzsdz0 S tsdztsor , f tsW o ddyAC dffrywy |, d diipf Y il
Hy dzOj Isfqw tewH Mded 3C ts9 i dgOB5E j HANI§ ts YW d of 'dzs
fs Ctlster @3 Bsy dets dHJ dzZsdW¥W dydtetse Ols! yj
CodzazA T Rdzd o j e Odz! dzr 2 d3J Is s H H dzw tc Ot
st j tecOlsd o dzts M iIs\ylz odiny Isdgjddis' jhdg 2dztsmisd ¢ h Ezd3lz d
2017).1 f OdzO2L dd S 0O¢ o MbtcOdzgy M ftesyo jlsOt
LOSCsd2z0 HOo des dzOkzyddzdfm: dLBjEOIs! dHJ dz
Bsdz ] ftoddsj devs sfw twOMY sL dz0dedd Ptej
f sdzlz yd dedz" a3 fdts ofifdad] dsCiigboftisifwidgyls o § dadz” = ¢ C
Mz yoO4 o &ZO0 ccHMEdr odHJBLOfdMwWA
ftoj Mlskzf ded S s ( Abdull ah et al, 2017) .
[ jIstsH G dzO o dz' n Cd3f sdzj dzls h dJetsSts
Mtsyd OdA wHalkzts d3d Johrgtdnsd¥ 8; Griffith, Amrhein 1997 Cartoneetal,
2023 Lib-rio etal, 2022 % d L d y JMathes 2976;LegendreLegendre 1998;
Davis 2002).Rte O dzH MS dj kyj dzdz’ j o6 B j dzetiz®© B j 4 f) ¢
ftod d3j dBCAzel W ¢ J sctcOW d d : 1. HdzWw 0OdzOdzdL O
sBil jCIstsa ot Cdsdgsiddia) jdbst 52 6 Jj scteOW dd, 2
dLsBtGOY 4§ dzd 2 , 3. HdzZw OldismW jtoder = d M
(GdH ot ddecanfe)al ( 2012) . [ Hd2OC 5, ' d3tsohjtatiast]
L Ctsdzsedud MEdna dMmMmdzj Hs9 Odzd 2PCA fla©df s @3ji
sB dzOtclzy dIs! dwdesetsdzd tedz” § o o@®dzhils 4 jodk
~ddBduj ME e ts mishis BubdXet al,R005; Filzneotertiallz 20B; (
Harris et al, 2015), § ts yKaspdri et al, 2009) BdBGjsctOW dyg fr
yd fmdzj dzdats i degendrgfGatkaghpr (2001 ) ; § tsyoe j dzder =
ftsyeo jdedzr » cEtstedL sdzlstse DHazy o efiatk@oPH d.dvi ¢ O
Rasmussen 2014; Maynard, Johnsgn 2016; CjBEeistcW Sdzs 6 d
(Shama et al, 2009; Huang et al 2020). v OC ¥y J dz3ts ¥ dats o
BdAHAdMydy dzddOed § dMmMdzj Hs59 OdzdPCA H 2O (-
o' HJ dzj ded W { tc Ay talf) ddhlis onj dzfizten | T ) tsaizts 36 Y 4 f
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I Cdseduj MSs2 kvweloddsmisd Abjomes d, L&12)d d
ftodBtejy dr o tcO2 sliiroeta) 0826 OH j of . H .

t OmMMmdsslsted &3 fteddsd daJ dedj RBIISSHO 6 &zOs
f OOk sese  BEYHSO w®jd j¥0O0 d &k
qdatt stecsOYd (.

1. 4 R sdz' L s9 Odzd § BB sSsHO ¢ dzOo dzr =
f OtcOd3j stetso fstewHCO tojdz j WO

lted OdOzdL ] tjdzr JWO twH Bkyjde = Ml
ZzOB stc©® f j toj d3j dadz" =, sO¢ C0O0¢ twoOfmmydlsr
ftesdLotHd 3 tsls tsHdzets?2 d Ists?2 34 A[f+t,
or LT 9a0Is: dL BT Issykasthisma ©tdzOadAd.L j2009) .
BdYHE ROtOSIjtedMmMisdSts?2 ECdtsdO d hjtesnt
Bsdzjj 0,9 (Rooper, Zi mmer mann, 2007) .
4t d3j dzdz" n LOadmdls COyjmlsets MisOBdMmIs
Dor mann et al , 2013) , syJ d&z¢ O Ctso Ot
~nOtcOCIsjtedmMisdC OB tjdz WO ftotsotsHIsmw
zo jdzdydddjd SsddyjmbseO dowwsdisedsd,
tcOL dzd ydz' n f OCJ IsOnA f tots ¢ tc ©d3a3, H O daiz®©drj .
OClikzOdz! dats 2 . [Hddz dL o tsL tth e detsg dzjf dzdsjj 2
G dzOo dzr = ¢ (BriRdipaldzpniplsnentAnalysis- PCA), Colstster 2 h
dmMfsdz? Lezjlsmw HdEZY OROEJL O Jjdz j WO dzj M

Tang et al, 2020; Huang et al, 2020;i u et al |, 2022) , Is
(Nguyen et al, 2020) , 4z¢ (Officer e
RdzHdd ( Mi shr a, Satyanarayana, 1988,
Meshram, Sharma, 2018; Tiwari, Kus hwe

O ZOddL dzd s j s Ols LREA §  js& Bl Oty Is oyjlsdedzts
Hiew ®BEBNM jd2dY HBOdEE ¢ siddf Uf B0 s i d
L0 ed djtc, OBjdSOdNSd] Ctddjcd o Hj dd
o hlsOlsj RAz&ZJ&s2h d [ dhhktc§dHZON @G&ss j
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tcjdz JWO (9" MO, CtklsdL 2O ME dzsdtssa, ¢
sBh j2 fMdzsydtsMmisd ddizd B'" dzts sz yj dets 2
sfdmr 90 ls 72% 16 §Jjtj d3dj dzde" » (4 Isjtetcdl
1 jtoar 2 C ol tsdzj wigsmistdre dafffsiddsy BIsj dzv dzs M
CdodL dzs?2 d GlstedqyOlsjdzt dets M ¢ 0OL Olsy d
~nOtcOCIsjtedL zjls CtolzlsdL dzz ME dzsdetseo  ( Of f i
1 sdz h g Csdzdyj Msots dsteW sd3j Isted yj ME «
Cdlso2medy Eigjddadlsstegddzy | smistsydetsets s d Lk
tcOLtcjh jddjd3 100 &3 o Ar c Gi s 10. 2 tc
f OtcOd3d stetso: OB MBdzst sdzOW 9" MSISO s teted IS
CtozlsdL dzO MC dzsdzse, OB dzdlskzH O tj dz' j W O,
tc Qfinizj dzy dzdzts mls f so Jton dztsis d-3 O dztfpedids2dzts )
Coi WWdydjdals 90ttdOydd or Msisr H dzd dzO
GzOo dzr » C BB sdzj dzlstseo f s5¢C OL Odzs, yYlsts f Jt
sfdmr 90 Is fsylsd 92 % L dzOnppUzdi212%, &) 10P, § J t
471 9%,516 %) . (Huang et &I, 2020) (uv0OBd&Zd~1
U OB d&zdh@zOb dz' | SCtiRYtsdgj dzlsr 10 Bt sd3j s
toj dzl JWO JItsmMsydtsets sdlsOw (Huar

F1 | F2 F3 | F4 | F5

¢ BfMtsdzs IsdzOW 9 "/ 0.780[ -0.477| 0.019 | 0.180| 0.036
StlkzlsdL dzO 0.961| 0.036 | -0.085| 0.066| -0.091

] zOdzs9 OW  C ted 9 -0.107| 0.927 | 0.198| -0.140

0.238
1 oW d dzr dzOw € to|0.724| 0.044 | 0.251 0(')19 0.534

O B dzdlskH O tcj d 0.956) 0.059 | 0.068]0.062 -0.130
Z jtesntse Oltsfls’ 1§ 0.944] 0.021] 0.063]0.090| -0.147

| dzlz B i @@y dzj dzy dzdz i i
f 50 j 167 das s 0.859| 0.014 | -0.131|0.159| -0.317

] dzs s dzts fiyls ! -B @dzteQdpiE;

0.272 0.477|-0.127|0.812| 0.134

v ¢ dzts dz' 0.316| 0.840| 0.187 | j 5| -0.103
[ dzd dz©@ M€ dzts dzts 0.829| 0.067 | 0.001 oi18 0.294
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sO0Cdd3 tsBtOLtsd3, or wodzj dzO Isj fdzOw MoV
e esdztso, OB ddlskHB? tjd j%¥O d hjtesh e
fiesW dd &zOvw d § &zOdase OW € ted o d 8BRS YEs®s d
WeodzvE Ismw dej L Oo dfd d3" dgsaftc ¢ ff e TAEkL uesn) gz B3
O dZOsedyude j tejLbd sOT BT dzd  sdzlzyj dz'
(Zhang et al, 2009; Tang et al, 2020; Liu et al, 2022).

) 5B Bs o' BeO dZOBBKEO R O©OCIKjtedmisdCS
e WL OdzdzOV M ¢ tod d3j dzj dzdigsd3 tste G edf detsld tslzd i t
nOOSlsjtedmlsdSd &sekls dd&jls' slsddyde j
Ot ted BJABA GIS d Arc GIS. sO&OHMSd) byujd j |
9" f tsdzdzed dzd ddzls j gtcOyd s Gtolzd Bste W s
COMMUudlsOdzdzr 5 o 11 ¢ tetsc 46 diesumirset a, @07).Is O
sO¢ Yj BT dzO ftwtso jHjdBO tyj d¢ O o dzd W dzd
i ted d3j dzj dzd®  coglz@sotsod” - C sz tsdzi dzls, H dzW :
dMSkmMiso jdedzr | 5o jwndesfisd tjd j¥WO M t
[ Mdztso dzOW 3 j yJj dzz HIOdEHSs cas’ H jindnjdrpd jts o ROt
fjtej dBjdedz 7, Ctlstster j dzOClkzyOsl Isd §t
MOEOClsjtedMmisdSd tojd j%¥O codmwise &0 tof
dgLBr stsydzr d&3d o 1 CtsdzsedyujmMSdna dMmMmdzj Hisa C
MlsOlsdmlsduj MSdr temR)l¥)ss (Tabachni ck

v OB d5g@&E dzd yj Mso s tOL dzd ydz' = dBsteW sdzg Istcd

s sdzd yd f stsdzd ud fr
| wOmhudls| ,  |eommudi:
Bstew sSd3j IS Rstew sSd3j Is
dr f OO dr § OO
ArcGIS 10.2.2 with 29 Quantum GIS 13
Python 2.7.8 2.4.0 Chugiak
ArcGIS 10.2.2 with
DEM Surface Tools 17 SAS'S‘ E(33IS 96
(v.2.1.399) o
ArcGIS 10.2.2 with TNTmips Free
Benthic Terrain 12 2014 25
Modeler 3.0 rc3 (Microlmages)
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Diva-GIS 7.5.0 7 uDig 1.4.0b 9
\drisi Selva 17.0 7 Whitebox GAT 10
3.2.1 Iguazu
LandSerf 2.3 12 RIstsc 230

RL 230 fjtej d3dj dedz'r = 48 whift©Q@LOxzddn" dzds H df idat
OdzOdzd L O. s tMmlsOeah dBmw 182 fJ ] d3j dads
ColBBf sdzj dzls d o" Hjdzjdzr 6 cGctekzfif 0L OISy
Slsdesmd sy dzt dzOW t©OL dzd yoO© or" Mslsr MmMts Mted H
fsdzsy J dzd Vv ) ,54( dn)ls Ods OWdz'dzatz j SIsG dzsdz) dzd §
otsMmMstsydetsmis: d (4) MmMjodtdetsMmils: (B e (St
sCOL OIsj dz Mmtaj H(dB] )G BIf egRmisiapg d Is | dz'"dgig  to (
f sd3tsh 1 B ssHO MmtstedzO) . 1 5 OL Geets, ) O up
dzy ME Stote dzd tes9 OdzdzOW  f j toj o3d dzdzOW d d d3d Jd
[ BdzOtlzy J dzts, Yybsts ftesdmatsHdls f jtc] Mistets:
WicOCIsOdz! dets?2 tcOL d3j tedetsmisd 2, 4. 4 HJ] dZzOdz
sHdzd d Isj Y4 =~ OtcQCrisoj Ad-igiDd Gfizizs ¢ Bls (s dz@
tcOL dzd yOls+ Mw, i sz dz sBrBHdBS oM ¢
Odze sted Is d3d tcOMmyd Is0O. 1 mj BsteW sd3d Isted Yd |
QuantumGIS, otsh dzd © dltetse ' 2 digodetshc] GO OK t
f sdzlz yJ datziSerf. o

b dzOdzdL dzdlsjtcOlskzter f 5C 0L Odz, Yylsts e
MotsHwIsmMw € tyjdSd Mhzsy desmisd toj dzi 4 B ©®,
ftesyd MM ©WOMYUJ SO ddzlsj cteOdz! dzf » dBsteW tsd3g
By dets o7 HJ dzd IS teWw H tgOB tsdsH j ¢ tshaxfizg ¢ tsd L )
ftesBdzjg 3O, fwylsd COYHEB] djlts IsOd3 dzOB d&z
dzj roOISCd Hdlsy jos2 eotH' . |1 L1Iss?2 MmewerLd
it sdzsedd d cdHtssEGAdd MYy s d¢dls
dqdzls j ctcOYd dJ Is talgfsugiVimsCdy( - nOtcOCIsjtedMmisd ¢
Ce1 WWdydjdzls tojdze jWO, Blsdesmdlsj dz2 dzOw o
otsHBISCMOst WW dydj dals ClzHdzd dzj dzgd W € , C s Y
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Slsdztsh § dzd 4 H dzd dz d hdtddz O SHBOL HJ
Co1 WWdrmdi HtsC Oydd, tlsdetsh jdedy HAEzdde €&
d otHBStOLHjdZ ¢ {§jtedd3djIlstcl oBHEBtOL H J dzC
fted d34 dgv s Isfmw HdzZw cdHtedzted yJ MEtsets
1988; Sharma et al, 2009; Singh et al, 2009; Meshfmayma, 2018; Tiwari,
Kushwaha, 2021).

lod d3j OB (REAKS dafp iipd 8 | dz' des  te jOde GSASQ 6
CsdeS tojlsdzr = LOHOY dBydts MydlsOls: dmf s
syjdeSd ftsHe jtoy jdedesisd dzQotsHAzj dzgd W a3 Is j
Hdzv Bsdadtepz zOd3d O L Of OHdtsd3 f 5B | 6,
syj € 0 tsf tsdzL dzgj o 52 i OMmdesmisd dzO0 | sfists:
2012) d Is. H.

v O0Cdds sBtcOL 53, ftcso j HW O dzO dzd L |
dmf sdz? L so Odzd® dZJIssHO G dzOoadz' = C BABRY sdzj
f OtcOd3j stetseo tojdzr J WO, RBsydts MHj dzOIs! o1 ¢
BJLHEMBERS {(Refdj @&vefldsdzlz yd dadz" § toj dbwdzs ksO|
{ Mdetso dzOW  yj dz'  { Isidfgts ¢ defPih drjdad g o OWe(iRdzO
HOdz! dgj 2h j@ts OdzOdzd L © d or wWodzj dzd |
nOOSCIsjtedMmMlsds tjdzt JWO. s0OC o ddzts,
¢ MisdteOdz! dzs?2 &GO qdz¢ j e, &if M o JOGI Ws' .Is tsriz
setcOdzd Yj dedzsd3z € sdzd yd mlse § MlsOIlsj 2 ftotsf
ftod B34 dgAlzd v

1.5 R sdz' L s Odzd § BB sSsHO ¢ dzOeo dzr =
ddze Otcd Odzls s 9 Bzdz Isdmf J ClstcOdz dgr n H (
L tsdzH Jtetso Odad W

fzdzt Isdmf j SstcOdzddzr pJiflsOzy B gzedesc s L s
gzj s s sBhdtodzz®s d3j ¥ HJ Of OL tsdzdzk © dz© tizfs te fj) dzY
dLBBOY jdedW dBseclzls MtsH | oy Ols! dgq saskxsy dzt
ftesMistcOdzmis o § dzdzlz © MistczClsktclz. 0 ¢ Ez®dzoflyj Is
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ZHOdzj dzd W  ddiaffv Bkl slzzd gatb & @ dgPydlzfdz’ sd My j S s
dL 5B KO J dedW H,zhHPOsOL )y g g 2 Jda stedsOydd
dmnr BH OOz dzsd3 OB Btey dkzdz' Isdmtf j ¢ Istc ©dz
nf Otc O d3j Is tc ts PAvelfaretal, HOQID OC d B3 B OL Sd3,s5 HGdz
d MY tscz'Odaddgj Mists dMa tsHdzr - H Odzdz" n H dzw C
Csfdsd uj MSdR fMdad B¢ 50

O d2OdzdL dzdIsj tcOkzter f ¢ 0L Odz, ylsts ofp
G dzO 9o dz' ~ C 3 tsdzj dzls H dzw OQdzOdzd L © Bz dz
ddW sted3Oydd sy dzts §@&HAOL H Jj dzd s+ dzO@ 3 Lk

l jtoar 2 1IsOf Bjtjls MoMWfg dz@YyBdets dm M
BB jdzd jJ d3 € OdzO dzts 497%IH U6 56t d3§ jOdzr 21 e
tcOLdz" »n MistcOdz off jtcor J HeeadzdCEkjls tOBTIs
Ci3f tsdzj dzls H d&zv  d dzls § ¢ te O Y qdedzt=Ce @z Gz ty od3 Uz
Landsat(Fontanelet al, 1975; Abotteen, 1976Kauth, Thomas1976; Meijerink,
1976;Rifman et al.1976 Longshaw1976)R &3 B ' dzs § ¢ OL O dzts,
HOdzdzr = By des dhf sdz' L ts9 Ols dzj o fMmJ ¢ O
CGlzOo dz' = C 3 tsded dals, O S Bl § ftodnaBBHC
mMfzmMCtseor &3 Ctor YySsd3 d fHeosmdzg dedrm f swWoddz
tcOL dzf A sisjetf®®@ d Isdftse L J d3dzj, =P figflisd O] @
l todzfp stofryls Ols [ L teddzz teh BT dzts ff sdzlz yJ dzts,
C s tsdzj dzls O <sofl, o+ dMBlianss, Borden 1977) .
PteB Odzd L d tets o O dzdzts B tdstivg dolécqf Jsdzjiste,d 1 Ols | te dzis ts
Jojugilsr 6y C B3 sdzj dzgsO tsfdMmr a0 Ils 100 % d
fjtoo2r rC 3 sdzj dzls© ftedmatsHdIsmw 95%. 1 jtco
mMts oMmjd3d ¢ OdzOdzO 3], olststets? fBCOLT 90]Is
Yy jSbttd d ddWeoCtoMmdr di3d, IstegsaRf M d s
fnd s (Fuly, LeDrew, 1987y dzv fj dz' MEC R tsL W 2 fMise j dzdz
f4teor j 2 Ctselff@uit) sy (d (Misgadijhekisitdss) )

vs0¢Cdd3 BBEKOL 53, H dzw fjtcotsets 1 sOf
JHddzd ydzr = Mmded 3¢ s, teletse " daeRQ j ISR AOER] o
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sBh OWwC sMmis’ | L J dzj desfls (Il ngebritsen,
Congalton, 2012).s O ¢ f tcOo d dzts i sdzlz y 4 dzdz" | g d
dmf sdz L s9 Odzd iy HdzZv ML Handsdt § tsesi)is O o dz
o i3y Mists IREMj @2 sMdese j 1 Issets HJj dzOdzO !
d M dzj H Sentudrtet al, (975

llsstes?2 1 IsOf B' dz Pl Jqagkd jj s o dz@zdzB dz o
CsHEBE 9] ¢ O, SHdOCt oMmistej Yyoe lsmw d B dz
(Estornell et al, 20031 dzw dzj 6 ts R~ OtcOCIsj todzets d M tsdz
Coi3f sdzj dzls Hdzv BtOBSISSd BkxJj dzgj MEBdz €
byjde" § € LBz Bk dskz Jhj dj Mk
BJLBBM&OYdz » Mdzd &3¢ tso Is t5, By@E et #flci®O80d dzts
Conese et al, 198R&.i, Yeh, 1998 Estornell et al, 2013 3 (Fung, LeDrew, 1987
Jiaju, 1983 , 4 Niugyato2004(. [ Mdzseo dzOW d H § WozGrpsdy Isjts
Coi3f tsdzj dzls”™ tOdey Jtetso Odzr s o j dzd yddaj H
Mdzy Hiso Ol jsdiziz g fz@c Pd3 Istc’ HY eswzmBO©dtclzs Is
slsdzd yos h s mMwv Htokze tsIs Httkzc O f totsMmistc ©dzlk
d, IOSCdd BBttOLEtd, dBeyds LOWJSMdicse Ols-
f tesfis tc.OdE otz , C OFEA ff s@dgdsdzmw S5 o fr
tc @Qzts o to | d3j dzdz’ =~ mdzd i3S tso d ) tcjLizdz SO
Csdi3f sdzj dals™ , Ctslstster | fMmow L Odgr  fiByrfipjetals dzdz
1980; Fung, LeDrew, 198y, tcOL tc OMis O dithgndz Yabis ROBI), ts5 0
f s Otc Bogtias (et al, 2009, z dsd dz' h | ded g tei34-EifisdiAsis @z C
[z ¢ s HMuRyati; 2009 d Is. H.

sO0Cddi3 tBtOLBM, i ohistctUcj BB O s r Ists§
dmf sdz L s9 Odzd j§ B SBHO Gd&zOs dz" » § B3 Bdz,
Hd dz0d3d yj M 52 MsMmils Oo dzssjfisjsn,z Is figlidse d fs @3 dzts®
Cdzd yj Mlseo © sdgdrdssesda® yHlztz'E @dzOdzd L O. l§jte
fsfrisCd or Hj dzdlIs! ddzo Otc Odzlsdzlzs MEsMmisOs
COtclstsctcOW qteso Odzd VW, dzOf ted d3d te2 tofiffufMstsn rL t
fMud czOl! ¢ dzO Mg ¥ @ dCodede et alz] 9B o

29



1 smdzy olbBfcBedgsy dzs o' Hj dzd st  j 8Os H
dzj Is dzJ 9" atsH d dzts dztseo r n tcOB sls, O dz
ftesOdzOdzd L  tcts o Odzts, O HAdwW dsotsets ME OYEC
mMdtedd B J Lipjddusis ~ign Pdz@IF)* Ftod EGrBABE 6 St
[H dO¢ 5, L Iss otcjdzy Mo Ozt M c¢c BSHES2E
otoj d3j dzd tSHdedr Istsdz! €5 9 jcjlsOydbdadz = ¢
1 1 Istsdzz Isteij tz@ Q 5t dejOdf’ otcj d3j dedz’ § W HT
H Odzdz" -, SHdOSCE Lkyjd | Zh dzd h tzt§ BHEOBEL
f tod d3j dzpudedsdzy M j ClstcOdz’ dz = ddzvH j S Mo . J
Bsy des § sHEGOL HJ dzd Is z0 2 CGtelztf ¢ r : tsB
94 GjlsOydtsdadz = . ltcddzj esds d M sdz' L s9 Odzd
o dzOy dzgsfisdzr = ddzgH j S s By Sl tc thazBdedfids ' o |
Bl jCIlsse o | jdctedd d&zO thdtse j Randodnnfmd
Fores). 1 sC OL Odzts, Yylsts JMmdzd dhmyftsdz' L s9 Ols
CdzommMdW dS Oydd MmMtsmMlsOoadzv jIs 93 %,i 60RWHsS 2
BsHIW Jdydtetse Odzadz” 2  deH 8 5@ dzg das| af @ dzdp'OUzdz" 2
(MNDWI) i 98% G dzOo dz' j § 5Bl ts dzjarzlsati 99960 6iz® ¢iatf @y
sSBtOL tsd3, MHj dzOdz o' o tsH PisA dedsidts ) duslsj tiz! sy
Mded 3¢ s HOjIs dz2Oddzzyh jj tcOMmf sL dzOded j ot
dmMfsdz' pts® OwgsMise j tMdzser HddBald§ z, 00&ts s

¢ Z2Odzsec dyder | dMmMmdzj H 59 Odzdr's dftedsda’ jrH j IF |
1l tcOLdd. dzdy + dzd tsBtSBh j d2f o dzOy desfylsdz j d dzH §
l 2001 fts 2012 cetsH d sz fddgspe OYlsts 9P §
LdzOyjdzed?2 ddzHjSCMtse LO 11 dzjls d dBsckls
Is j tctc d Igdis Adrgeifla et al, 2015)

Jtej H 8" 2§ O H dPUA f Ind & dzezd (36 O6zd v j € j
ddzi § € MO, tcOMMmud babdizlz ditH szsh ddidis@d ! d
fndzd BAVBIRR. v OC 1981 s KEP sStsH 6 dzOoa dgr = € S tsdzj
i tod d3j dzo dzfjy i3] Cedz" 3] €Y B ORI sdzdz" 7 JAMH R R S
yJ dz' s Ctolzf dets BOMh Is OB dz" ~ W dzts dz®d & M350 &

30



(Townshencet al, 1985; Eastman Fulk, 1993; Hirosawaet al, 1996; Hall-Beyer,

2003; Ferreira Huete 2004 Mberegoet al, 2013. s O¢ § tcOo (d dzts, (o
C s 3 s dagP dzls eLOMNdf tey] Isi fedtdo dzs o3y tedzs d M BSHJ
or HJ dzww ddzo @efedil©jdzls® HdsWsitso g cEE@Fdsmd®Y o ls
nOOCIsjtejdze MddzzmMsdHOdz dzr 2 EBBHBOBB2 At
MiLBduteidHdR Cthif sdzj dzls ditsy j Is s OEB 'y datis
MowL Odz ) Btsdzj J] dzsC Odzd L 59 O dzdz(Edgsfmaly, fullefs dzts
1993.1 Of ted d3j te, Hdzv Is ] toecty Bsisdedfd] M NSI] ¢ fif j to
AVHRR L O .3 1 dastsze@ jjdste," 2 l&sZo@RdaCAglstc | dz H dzw
2,3,4d dzo Ote-gn gzlOsizE SFH-Bish O &) j dizss ydats?2 Mmd
d8H j d3ts dzinls @ dets (3@ @ dz¢ d dz(Etsstman, Fulk, 1993).

v O¢ N d d3d IstsH G &zO o dz' - CiBf sdzj dals
SlsdzsmdIsj dz2 des o9 j 6 jIsOydesdzedez" » ddzH j S M5,
mhd mis j G@dFaing Siu, 200Q Lasaponara2006;Amri etal, 2011),MODIS
(Hall-Beyer, 2003; Sunet al, 2010;Wang et al, 2010; Antico, 2012; Parmentier
2014;de Almeida et al, 2015;Bell- n et al, 2017;Indriasariet al, 2024)d Isl. H .
Btsdz! h ddzmlise j§ tcOB tSIs T sIEHEHzts oodzOHY | dzjy dzdlz Hd
mMsMlsQoadzwe h j2, COCHd] ftotsdL sh d@ 4 tejsdls dzd
d dzls j tco O dz. J Hd&OC 5, 1 Oted3Odzls j d € sdzdzj
ftesdL sh dzd f sy Oter dzs Bdzd mMsOeaddzd (4
HJOGcdsmisdteso Ols! i3 MIsO sy OO, O o' HJd
5 dn Bded dzd® , MSH jozgy dslashg Cdsdaiists wEQ@ahduwd d
ftoj HY s dzC O~n dn o sL ded ¢ dzts o j BBAWS. NDVI, s O¢
Isj B j cOkte] o jtemndasiisd d Odzr BjHES Isj
200112009 MGMSHT 10 fjteear 2 ddzo OtedOdzls f to( -
~n OtcOC Is | tehdgsdzdzjdzj @alz' B j HES, Isj B3 j tcOlskzter
ddzH j C MO, sdz {sdzsy dlsjdzj d&z Hdzw ¢ sMmistf dtets
dzj stetsdzzls™ 7 sy Otesds Zyomls¢ tso . l ststots?
fsdztsy dlsj dz' dg" 2 HdzWv WMWOIBWRE dz2( zp deigCuidplgimB
Odz' B j HIS) d BsltedyOlsj dz' dz' 2 NDVidz'z o jndzed o if &z
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Isj BYf j cOzter d Odz' BjHES) . s O0Cdds ts |
ftoslsdosf sMlisQoadzv jIs ftsMmisf qtese j dedzer | Tls] to
Misotwr § d f#fRagmerdier, 2614 tc d

lodHE HMEzf dsmisd MmMdzd®kzitse d ftismlis
B3 stcseo lguddatsUdctsC s dMYf sdz' L s Isfqw  Hdzvw o
HdqdzOBdud MSdr MMmMisOe dzv 8 h d 7 Lfmertegetjalg2P1S0 y C
Abuelgasim, Ammad 201 Bell- netal, 2017 Dasuet al, 2019;Pesaresetal, 2020;
Dharanietal, 2021).

1l Bdzr hdJdzgmisets ttOBSls MeawlL Odes M € Otclsts«
sfmdetseo j ddzo Otcd Odzls so 9, §ndsjBly Qagizsts dgiizst 5d dzHO
mMjojtodzr =« d yJjdzlstcOdz dz' = tc0O2 tsdatssd’ HRjlsdExdr
ddze Otcd Odzls™ 9o j ¢ j Is Oy s dzdzandsai@ffifizH2j 0C1iBs off f =2
9 dLtsBta@PjldddXx ., l1l4e2dUUtEdBtcOy j dedhb@2dPL1t5B teC
12 dLtBtOyjdd?2 2016 6., 17 dLtsBteOyJ dz
dLtsBtcO®9R@dD. 1 sdzbyjdzdzr | (T OOd3] Iste” f stecw
MsH j o) Ols § sdzdz" | nOtcOCIsjtedmisdSd Mmtcj H
Moo tc] d3d dadz" d3d Mdzd @3¢ Odzd Bl OY O Is MmMtse tey
fcsCtotso O. v O¢ N d ts dzd dmf sdz’ L s Odzd d
toj dz2 j W @d Is BRBPGAGIS®ZO shdetse j] Aft M ttOL te]
] sozizyd dedz §  oNORH Qtc Jasissy sd3j sted $ O BT dzd
sfdzso © Hdzv ¢ Ba@dgmkpesf £ OfgfdIlsj dz2 dz" | OfmMmts
9" HJ dzj dg BdZzOGtsH Ot C dzOMmls j tcdzts dziz O © A dzd
COtlsO wWOMPtejHjdzj dzdWw 4 GMdzesodz = twOMIs«
(Pesaresietal 2020) . vO0Cdd3 tsBtLOL 503, d3ts ¥ dzts
HsMIsOsydzO IspagzdL $@ MM tlsOydsdzdzse s d iy
fshistetsj] dzO dz0 tsMdetseijC Mg J Uls ted@jdzr Hzy B | @z
toj dzv JWO.

RLEZyde L OtelzB j ) dzlz © dzdlsj tOlsktclz s d
Coi3f tsdzj dzls Hdzv OdzZOdzdL © Bzdzr Isdmf § CIlstcOcC
Bsy dets fMH j dzOIs tdWjHic 9 & - 9 1S HYf tSeag{Ad3 ] iAfVdzd 5B O
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[r11 dOUOds My OB s fHE@y O &) ¢9¢0. , HBOC &

oM tsMisteOdzj dzdv oodHk BkzlsMsoady ot
MO & fjtto’' n ©OBSIOL &jssHBd 0o d
SHdses Mdd®kS O, LOkjd OS¢ {§tca@hdudis 00c

4+ i $ ~43°34'0"N

-43°33'0"N

-43°32'0"N

L
13°35'0"E 13°36'0"E 13°37'0"E

tdmizdesS 1. 1 AJ dzZstcOdzr d&zOW RISOdzdw [ J G
1- Cephalanthero longifolia®uercetum ilicis; 2Cyclamino hederifol
Quercetum ilicis; 3Asparago acutifoliOstryteum carpinifoliae;-4 dzO dzls © y d ¢
Pi nus hal epgPesaresietdl,2020) pi ne a

[H&ZOC, 6 dajmMStsdz Sdaz fded B Os dzj dz' L
HddzO®RdS ). [dd ekl Of sd ijstt,dB 5intgtzj f
ftod d3d dechdzdhk BB € OdzOdzOd3 2 Dytfyte Ma@¥ § s dzlz 4 B dzth
1975 G6tsHO, Ids figidelasgdddrdj, @@L d&zd ydw cBteOL
s Odz dzf § dL d3d dzd dedWw dzOdzH M OW Isdzse 58 ff 5C t
Ttesh s Ctstetej dzdtolzs s fMts ofpj B MesS O®Rd fi
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BdYHE MesCOddd (Byrne et al, &86&60F &zOatk
Cslif sdzj dzls 3 MesCO: 19 OockMmMksO 1981,

f sdizz yddzd 4 § Ot Odsjdsdee00 totff BMsHAISOd L ofj dzj dzd
L J dzJ dztd fiflsizd ,O tcl] @Ozsdz8 fyfla o3y dzi dzd v W€ sMmisd .
s Istsdz, vyt AR tsdisce®Og Bdzd § H j dzd Is! fj L 5dac
o dz0OyoOdzj Oftej dzj L dzOyj dzdwv ddzo Oted Odzls©O
QoclkMmlsy Htoslsdo sl cdztsy dzOW ) dilsss@GyWs MisB y
1 Isdmas t©OBSISOR MHJ dzOdz" 9" 9 sSH' 3 dAFsdRIS@®ER,J
sz %4, McOodzgdo OV Oftejdz MECdj, CtSGEHO
OQoclkMmMssomMSd] MtesSCd dzOB dzt¢ H j ded W .

R btsd! ¢ f syl HiHBOIY A s tod dzd 3O Is W
ojtdzzls! Mw ¢ HOEEREZ d&j IstsHLz, sdSr rqo¢
stsdzj o GISH ¥ o j D tcj di3v OCIsdo dzes? tcOL tcOB |
ddeH j S Mtse, {f eadlints d3bef daf" fjdabsGstdnc GERKY,"VICEVI),
ddzd o dzOx B MW, WRI). vyjde j dL tcOL dz A
dmMfsdz L s Odzedw dJda¥ stcdzOYydd deitcfOBfidisgjiH Fs®
al, 201§ HJj Bsdgmlstedtclzj Ismw, ylsts d&OC Md ZzOdz' d
Bsdzlsdzg' =« kZetsHd?2 1| jdetedd d@sydts HEsMisd Yy
sfdeso ] cdzOoadz' » S sdaj dzls C OdOdzse, O
By dets o sedlsl, M Sls et W' An i) diizh ge§sips:
dmrtsHdz J] COdzOdzr MtsH jtoy Ol Btsdzr M j ddaW st

l ®mlstster 7, By dets klse jtyHOI!, yYlts o
MtsH | e Odzdizl Hdf e 16 O e qd3] dzj dzd v dBJ IssH O @ dz
sj mdedud MC dJ tsftisedy dedgtdsh Istsf | Wfrjaj dzdly W d L d
COYHBABR 1 IsOf] OdzZOdzdL ©. 1 BIsjtew dzO Mo wL !

vy Oflsdz JstsHfsj] t©OMYUjlsO ddzo OtedOdastsa o
Hd Mls ©dzy JHEARAZ" -

[ Mzd tcOMM&EOIStedo Ols ddzo Oted Odzls ' G ¢
1 IsOdztsdzdz" | dLBBGOY j ded W, sts o YOfmlsdatsd
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fsd3tsh s 8 tOL dzd ydzr A O g EEE GIs L OH O
tcOMmMMmydlsr @ O Ismw .

Il &f jteor o, Ai mage ¢ omp agsytditsn gifoj, tc j @lg
CeBfsdzes9a €O dqLBBWKOY Jded?2, YoMmistetsj dedd M
) yJ dz' s dzj dz@ M j ded W sBl j BO H Odzdz" ~
B dzd izd L ©Oyd d Olsi3sMW J tcdats G s o dzd W dzd W . ¢
dLBOY jddY o ddilzhjMmise jirpddis¢ tf detstdiP B ek
fesmistcOdeiso j dzde™ d3 tOL toj M j dad § o3, zOf tc d d3

MODI'S (Luo et al., 2008), ®H&OCt, Mmkh
ftcj HAdzZOL dzgOyj deder | Hdzw i jd&3¢d Landsat (C
Roy et al., 20 O ; White et al ., 2014, Zhu et

Landsat B'" dz tcOLOBSISOdz {823 d jets €
ftod &3 dzv dzfpw € dJL sBteOY j dzd W &3,  sdzlz yj dedzr d
7) H dzw o g 2 IsjtctedIststedd Wz @zO [Mmisle sy
dmf sdz L soe Odzedd BOSCMddBOdz! dzf = L dzOyj ded 2
gdzH j § MO tOMIsdlsj dz¢ detsils d ( NDVI) d wotg
temperature). [H&ZBOCEB, BEXJ yYydteJL GctsH 1
fted Hdzsy ddz d MY SEzde' 5o O ls 620 i3 j dmddw B dzd % dzj ¢
COdZOZO ( NIR) o COyjfmbej Ctedlsjtedw Hdzw
BOC M 3Odz! dztsG s NDVI . [ Odz! dgd 2N dJ d mfc
CsddBddzdtetso Odzdes e s L sBteOY jdedwWw Mo w L Odzts
syj dzd o O8e Mdamzd s at . | Oftcdd3j te, JtdW W dIsf
2013) ftojHatsyddkd tyjddeoOl!: COyHB] d&O
dLtsBteOY j dadW¥ fMkh jMlsodwis! dz0 Mmdetse j o
sdzso dzr d3d Ctedlilsjtedw dzd iztsy das dnrfbs)Ols! tc @f
COYHBEe fdSMjdzv sIs BBEZOSO (dL Fmask)
Ctedlsjtedd ftojHdatsyddz |1 ©2Is d Hte. MsOo sk
HSY Sdzdzd Isj dz! dets gz dzts EZydils™ 9 Ols! Isdf HOI
sBdOC dzj ftesL tOyYydesmilss OlsdismW jter (dL L
HtG. fteJ HEEYddd dMfsd! L 59 Ols! oMl BJLE
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Mdtedd oty d3j dgdz" = HOdzdz"r = HdzZW COYHBGEB
sy dets o' ff tsdzdzW Is ¢ ftotsc detsLd nj YH Oddglprotlzr E a rfr
Emdzsoedd ydmkssets djsBO (Zhu et al ., 201

l ®mlstster 7, Al mgdzd W dzd 1 dnBBIOY j dzd 2 T
ftiosMmMistcOdzgilse j dgdetse s tcOL tej M j dzd W (stsB j tod
" H j dzd Is dzj MC sdz' €5 sfdztso dzr n d3J IS H
dLBtOY jdedW: BjIstsH ¢ dzOoadzr = ¢ tsd3tf sdzj dzls
(Kwarteng, Chavez, 1989; Cao et al, 2003; Chang, Yoon, 2003; Riasati, Zhou, 2005
Naidu, Raol, 2008; Metwalli et al., 2010; Shahdoosti, Ghassemian, 2012; Campbell
Congalton, 2012Yonghong 2012 ftc] SBicOL s OdzdsJs Isd -dzls §
dzOfmr h j dedets milshues(alt utreant siiotny (| HS) ) (Tu e

2006) , ftc] sSBtcOL s Odzd | ltoso-fftc Brto@Lleyo
(Wavelet transform) (Nunez et al., 1999; Nak@a o | , , 2008, Nune
[ Odzdz" | 3j IsStsHT co¢ f cOo d dzts dmy ts

Bzdz sdmf j SlsteOdzr dz 7  fOdzRtetsBOIsd yj Me «
Yyo jlsdesets dqLBsBteOy jddy f or MsCddz tcOL toj "

vsO0Cdd3 tsBEEOL ts03, ftotsH J d3ts dzfls to d to tsdadOMdz"
dqdzls j ctedtezs h jets CBftsL dlsO fdd BStse, €tk
ddzo Oted Odzlstsdg, 5 BiSd hj2 dBjtej, tdd Gl
LO ttOfMmMiOltedo Ofj 3" 2 otcj d3j dzdzs?2 ( dzls j oo Oc
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] Z0o 0O 2 -anjdRrcdtE@N d yj MEOW " OtOCIsj ted Mmisc

vl tetedisstedw  difyfHdeisH 5O Gzdedw L 5 dd0) M desidst
GsmMikzH Otmise § dzdzts G 5 ftcdtctsH dztsG s Bd W j t
ftoddzj y Oh OW Isjtetcdlststedw, RO Cthtstes2 9o
v O0Cddz sBtOL t503, dz' By B M smisOdh dIs
Odzlste s 56 j dzdz" -~ Refiyfiie]jHttspjQldidL js off . tctso SH d Isfpw
M CotcHd dZOISORRd kZedztse: 32.6077819. H. ,
fmp. ., 32.611149 9. H., 56.354927 ..
f dztsh OH! IjtctcdBsiy 9, HEhis ©6- 4R 20H t&@®, o
Ltsdzt 6 d4Ptcddzj cOs h j 268864 Gtcd Bsfce dc tcQdzd yC

K J dzls tc & dg/ frpdsss 2 LOf s9 j Hdzd & -LteOOffrfH0ARY | d
l Odzhn 02 MC B2 o SL 9 'dd0] dzdztCHnG dfIS hyX itk dzts d3ts tc fy ¢
osHBle®] H i EMME 82 twHQoefrpzd dzifts - tc © dzd dzd ¢ Iz ¢
C Stej dzdz" n-Is O] y ds ~ J dz' dzd € ts9 dzd stetsdzlzIs T
d M dzj H HeCOHHde'dzs ysjcdp@H dogd dzd MistcOlsdo dzf = 6 0O?2
B dzOMisd: o ,¢ deeiad j B thjdsiidis(dy OE®D B)BUs S 1 d
2.1)

f - ’ = » g . N\\&
= 2 qHO ’.V aX
9 15 » 03.8on:

*30

kilometres, Y
= '\(,_L . o
1 '?\L
. o . %
HRe (e Losodde b
Topune@ﬁ ONOPHBINA NyH
A . :

P
J

. ﬁ’ .
i

W TOPONEY

uuuuu

. _
OJIEHUHO__ -

{ eSS ONY sy J dad jJ Tdppsts Q dD fdas § +
(R fls s RetEf/Elgz.r)

4 56 &zOMdztse WEAd Q@M yd ME sz 6 O2 sdzd tetso O«
AL [ ddz' § sapkz ] 9tBLHJ YS sB, Isj ctediIststec
l OdzH 02 ME 2 fJwsoaddzydd dzOdzHh OW Is dzts?2 L tS¢
lJoBLHjYysd2, 1976) . - 8 5 dzjph ) dets dg M d
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Edzj toj dedetsets ff sW @B dz®@Midfdj to gz B H s As O j 3 dz’
fsHisdifsdj " Odede” &3d d " dtetsC 6 fzPf lz alz da@, d3
1 s d. 1 . RMOyYJ dzs 5, zOdzH h OW Is ¢ &z BB tsp ded
Ctsdzlsd dzj dgls @ gztcgzrds HUdz' Mz B B Stey Odz! dz' 3 dzO dzH
Az Mistsditste j dzdz" = 9 SL 9 ' & Q dpdEAflEW 6 so  tSiHz
(RMOYj &S 5,MIsltc). 8 168) .

T'paHUIIBI A/ipa 3alIOBEITHUKA uccieayemasn
T'paHUIIbI OXpaHHOﬁ 30HBI 3aIIOBCITHHUKA TCPPUTOPUA

t {Mz2AsZ | eOded Yy’ dmidiHEz] B2 5] 6k

2.1 | joydesiste W sdztsd d yj M OV S OteOCIsj tod fi

1 dsdzsedud M sy eiplistsjedzed § dMdzy H 5o Odzd
fte)HBEOS 5o M 52 M dzicl dsdlzts'e o (uld M ed s f) dzts
Hicj odej d3 MlstczClskztcdatsdyz f dzOIsts B3 Y HE H
HiftejmMipdw isd ¢ Odzj sL 52 M§ sfets" CodnjCdnicdad , d3jd
d3j H dzj dedets ff sH dzd d©3O% h j dzfw n OBYGLL H dzj GHStG . |
AJ delstc@apfiddis? . . [ j 6 @QOABEY) . MsMGisff des fiflsed fipts
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Bjde' hjes ftsteWHC O, Hdzwv Ctslstster 7 R OtOC Ik
fsHdWIsdw, d tOmimfjCOjlsmw MmMjtej?2 IsjCltd
tcOL dzsdz dzO L Of OHj] tShatcOdedets? L tsdzr sdz |
YJ tej HiSH dzd dzj 2 dets ol feBtsvom 8y JjlasaztSls (1 J B
sk dsoaMSd2 [8R, [kosvesemCd2 [n) (f
COMf sdsy jd &0 -atmbtCj, dMHadlEd cdlkjls
vzHBO(R@ZL Oy dzs ts, st zeE dzsC20R 75 ) . U C
Isj Clssded yj MS Gptc @@OQeddsigyr d dz20 MmMistetsj dzad d
Mdzj Hse Ols j dz' dets, BCOLOdzd odzdwWdedj dzO Mtse

10 fHfteslkwy jdedd ¢ jtdzsedyj MEts?2 dhiststs
sfkzmMCOddw, MftcscotyHOaNdjMmw IstcOdegmctc] f
Cstesn dgj Sslstster | EZyOfmilsC dzj ots o st @ gzc
tcOLodIsdw Isjttedlststcedd L HJ M MW stcdzd tetso C
Hsdzsdzd Is T deLdadjdby ts devdfdzf) ,dzd ¢ [ j~ls d | EHE
dLojMmisd ¢ s d3j1df) §G J8HDdztty (Ul e 6s)@.dz§ @dp dizf ¢
sB dzOMlis d 1964 GtsH O ftoj BN j Mise j dzdzts
djtfzrasoamMCts?2 Moadlsy (dLejMmlsdw<Cd), Bt
fdMmSd, cddd M0 dddoddsd jucltwtfd s o &)y pd
sOhdtemMCddz ctstedL sdalstsdg  (dH tinddty dgaf'Iss  od @y | IS ts
GstedL sdalstsd3 ( dL o j(iislsizz@fyf SO defg]j G IMEHPX &,
Bisdzj j f sL Hdzd A G j tsdzts ¢ pusjdhipiCiadisie dz® P to Ita@ERL H
COd3j dedetsz @ sdz! dzr 7 s lEdptsydgsdzd{2y.j ik ts@ dz@ fipdetds j
Sldzsy jdzad 2 2 v dspdd@itsde (L OPOH dats 2 yofmlisd
dimimdzj Hso OdzdwY ftcj sBdZOH OB Is slsdztsy j dzdW s
slsH j dzO, ftej HiNlsOo dzj dzdz" | dL o j Misdev ¢ Od3( ,
Odzj otcdlsOdRRd 1 jdzj o MStsEts €Is8 dadzjsleist®s . st
dL Of OHlkz dzd Md3d dzgv 6 Isfqw SMOHtyYdzr i3 § set
24 Bibte®) d ¢dzj ¢ Mdid2nE tsdjsls wiisae)d.L s3zls 100 f
ey ¢d [dnd eMmbtej yojbmw voOLzmMMEd?2 d wls
BB3J tec j dzvw di3J , G dzd dzO o3( , H s dztsglid 5 OROH B s 5 1R
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ftsfdzj Hiseo Ols j dz dzs Magj dzv s sfw s OLkmMMS d2 ¢
Bjlsteso), wljhjomed?2 cestedL sdzls ( ¢ dzddz ,
) eslso ddzMS 2 cotedLtsdids (dLojMmdSd, HE
Bsh desfis 35 Istfse  BOC Md BOd dzs?2 64 d3j Iste
ofmlstcj yojlkmy 1 jttj2MSd?2 cotdL sdls, Gt H
fimcoid, §JiMmMuoddsOod d dLojMmisdwsOdi3d
Hisdztsd3dIls Odzd , dLe jMmMlsdw COdzd M { & M LAEBd3¢
i3y stetseo) (tdmedesE 2. 3). s LOJOHE Is Isy
fosd dzv j Ismw [ 4 @ 5dzC 82 dzd L d dzts 2 sz
SO sdzso ' 2 Emisizy , ftc] HiNIsOo dzj dzdz" 2 md
MC dizsdetsdz ) & Sfisldgi2BieBBEEOtc Hics, o cshB&L )
sOtBdzsots]  &zOIsts GctcOdzdydls M 1 jJtedizmC 52
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tdmkzdzs¢ 2. 3 AtcOed3j dzls 6 sdzsedud MEs2
veo JtemMis2 BA&OMId (utMmMis®odilsjdzd RrR. R. |
AOHJ J9o0)

I BjLBLEB2MS s d ¢ O dessLHEASo ¥ dzd fiy ! to b
MW stcdsdtetso Oa h dj Mw dzO tc Odzdzd n 1 IsOf OF,
Slsdztsy § dzd v .

Az dzH O dgjtsdrly Is o § tols d Y dECc@a Oodis jLdgig@lzdd Is | dz! dz
tcOMf tsMisteOdzj dzdj Bdzi HJjdzgj dzgd?2. 14 MBsSlscw
ftojf wisflso cijtsdg sH dz'H dag Yfiptso ME sé s d M tse
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o' fzC dZzOv WistedzO ftojlsjtef j o Odzs o tsfdztso dat
sBtOLtsd3, dOdetdzjj otLeo"h jdader | EZyomls¢
Bsh dzs s Yd o jtelsdyder 7 tslsdztsy j dzdizD d 3tAn j
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vteOdej S s B[ @Bhtesddy MRk §dasl Ol )
Hjtod o' Jo # isdodplstudfiggetpttsdg  dzd iy 2015, 201
f sfmdzi H dzd 4§ 8 L Isizj dzindets® dz'Hjtc j & sSMistsW dzO
ftej dszh j Mise §j dedzets Mo W L Odzr M cwkzfftser d3
f smdzj Hded 3 Oc tHH 'd3j dflaj ded W € dzd B3OSO dzOB dz¥ H O
Jdzd dz0O MzOBBHt] dzdtetso Odede" = EZyofmilsS O~n
B steso Y sdzzyd dedzr = ftsmdzy o' 9 OO 5§ dzOn
Jdizsosets ftsHdzj MEO. uvOSCYj] Mo jlsdzj dzd4 Ml
CeMmMlsOtedzd ys sets wWigkemMO, dOfteddite, E yd teo
Yyomlsy 2 IsteOdz SISO d dzO0 ts»istasi?dz! udd fifls diz u. Goyil
d3j dz' M jdedj Mezdds" §dztsh OHj2 M ujddv,
&zOB dz¢¥ HOj Isyw  jjJ keoejddvyjddy. 1 seBh j2 Mmd
ftojlsjtef jdzs COOMlstesW duyud MEtsy dL d&3j daj dzd J

vstcOdzin S Is g Ol Rts jlsdleBE&igH Yl f 5 BOth tck
ivtetsydh j paclPBidsgts] BB wlsOtesMmi dz2 ME
d sfdmMOdz 9 2006 cetHEZ. 8 dORzyds?2 Iyt
COC dz20 dzgj B3 sy dets ftesmdzj HdIs? L O L OOMm
o jstetsd O&Z996 d 2017 CEBHBo, O OCY |
dlsOtesmjdz MSCd?2 [thn, YTBCOLOdzdz &3 9 MlsOls!
sf dMOdzedw Hicj otsMlstswy ftesosHddzdM! o 202
dld o LOJOHMMS2 yYOMmilsd Istc®dzgjodzOO0 210QA 7 i)
MCdzsdzgy HBdZJd tj¢d [Jixd. vtetsydi jctw®:
BN dzs fJ des € sftsds, L Otesfdzts B jtoj L 52, tc OL
MsMisOo d dzO Be@zj j 1 @0 o istsydets?2 yYOMmlsd Is
f sMstcOHO®ZO o9POXOK] B96 9 fie® IsOCY ] L OW
gl o Hic] o &Misupii0EZal @ s(ddj ghz dzs & 2 .
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Ne Touxu TpaHcexTa (Hymepauua ¢ 3anaga Ha BOCTOK)

{ Mz d2BKOR. ietseo Odzdj MEzdd § dzsh OH j 2 i .
9 2006 d 2020 c¢wsHE ([kuyjl 5 ¢

steOdzmj CIs 9B OdMpWls sd". Isw dzgzls d&3j cdH d
ftesj SO 96/ 97 d 81/ 82 CoaOlOdzsa. [
Me s dz® Bistsj dzdzts?2 G teW H T | Hdzw S slstster -
dzj B3stc Odz' dz § 9 qHT Hitcj o sflstsw | fMtcj H dad
Hsdi3d dzd tetso @dzd f d3 o3d dz€ tsdzd yls o § dzdz’ w f StctsH
MdzOBtso " tcOy jdzdg' J T &zBYPB g lstecdHP O L Odgv IsT
dzj Msds. vOC COC fjtar j tfdmMOddw MmHj izOd
syjddls! jets BOMhIlsOBr, O Motej d3j dadz |
o sE®dzso dIsj dz' dets?2 HddZOBdS ). Y jter j fdf
1993 d 1994 GEtsHOA, O fftsolsstedz §J B dzd
CHO, Mstlsy jdchlsoyiidkZdCtrz L0 §smdjHdd
Mo OHOJjIs M H dzd dzdzts ¢ ] frptftg jSdis)tai@nidis cdisn8sarHHORL
sO0Cddz tsBELOL 53, B' dzs EkMmlsOdztse dzj dzts, yls
dLBBjdzjdz o jstcso Otrsds Yy @ ® B O. 1L Oyy
fstcsH Hicj oasMlstY EZ§fOdZO dO 17 @7) 1, O of tf fjda

65



syjtej H! i3 defqiyj dedw wlw BjtojL"™, jdd,
Msmdr . [HdOSE, LOWdChMdiess Odz ftedtetsiils t

tdLizdz sOK'stefcPdgz@Qdd vl e §BtetsH L O zZ
ftosMistcOdzmlis e j dzgdzOW MlsOyd s dzOtedets is@, ~ddefo
sdz 0d yYjtedts?2, o ks stjdkv COC wlwu jd
gL d3j dgd dzd ! ( Ststetej dzw ydvw dzj HsMistse j tedz®

HisC¢ d&zOfMmdets sOBdzdyj 2.2, d2O 40% Istsyj §
gL d3jdzjdzadj tsBh jets ulmdiHcdgd sRF B dzbzp tc 1
Fojddyjddj Bhjedts wlua dOBdzEHOjIsMw Ist
BudtedH', LO Mujls dzgj L <®DAddsQ)dz’ d& rIsH L 63k
Edgjdz h jdzgdj O Bd hj2 yOfmisd IsteOdzij S IsC

sO0Cddz tsBEOL 503, O dzOfgz y J dEpflvdzdyf offtadisHh O
fsfdjHddj 30 d&jk §8S0L0dk Mkh jMmise j ddz
Bistej Odz! dzr » ftstetsH. 1" wWodzj dzg@ Isj dgH j dzydw
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Homep Touku (war 20 m, Hymepauus C ra Ha cesep)
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vOBd&dYO 2.2 (jLbkd OLT BYyj&Sd tOL dtshl

12023 G.
it OL detsfyls! tsBh jGts %, L Oded BO4 3" 2 (
<508 ¢ O 60%
5110% d&§ 0O 22%
1011 5% d © 6%
>15d%/ & O 12%

2.5 1Bysjdeder 2 ftsGtetso

vjtetedlsstedw LOftso jHd SO Glsdtsmdlsmw
H J tc dAfste HsL ts dzd ) lsoT IZRd3 ATipidQstte O dzdzf B H O ts dztf fipts Is Bzts
l Odzn 02 M ¢ B BE ¢ tolf sl L iglzd fvlsj T togefs te s L HiSj dixfdfso’
sMis O SMSQEAESS dzO Is dz" d3dist 5 H LHEG diddBidisg” jdpd" d3d i ts
(1 syo-¢g fladatktse d yd ME d 4 Emdzse dw é, 1984) .
ftcj HMMIsOo dzj d& . 3o .ds @B.d4d Y J

v OB dZf3f@detso dz' § bdfr fsyse AJ 71 ([ bW
fcOCIsdS¢d MlskEHjdzelstsea 1 I SkZtemMO,
1977 2004
] BHL sdgAjlgt® r | ,-f tsHsicty -tz s
1 s dzsd# dzB L tsdzq o @f};lg B s
cdzj j o' d
] SHLBdZdMIS" j|] SHL sdzdMmisT §
Il ztesL Y O3 Il ztetsL Y d3'

I JocdzsaAas j 0" jJjuY d3dzets G Z-dsizpfs o 5§

¢ dzazé 9 JOdz! dz' §| Glkdsemtse ™ §
b dzdzt o d Odz! dz' |IsY dBdese zdRBzMtse ™ j cdzj jor J
ckgEmsear §J c6dzj jor |

v tstoW Vislezdje slstetsW dz” j, Iststel
1 sdztsls dzr j sdzdeslstetsWdz" § cdzjjor j,
ststeWwdz j  kZlstesWdz j @ dzj
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vsOBddYyoO 2.4 uvdi [ jififcde®mc X jLdEsticsadgls HEpBRD
[ iMmdets?2é, 2007)
{4 dzt §w t Ofmisdlisj dz' dg wvdf ¢y

Mstseh j Mise C

O SHBIsSE B89

Il k¢ dz j 1 d BBteOdz! dz" § (M J cdzF®bz] o

otHBEOLHj(d oawLtd) d "dift] MdzPB

f o jtordzsmMiiHzB OO dz" d3d o dH|f SHL sdzd Mls

¢ dzts dz'

l sedzzlsT §j fil Of steslsdzed S ts9 " j|I J tdzlgez@®B 5
Mtcd Hdzd § SH
Gdzj J 9 OlsOW

I qfEz¢dz j§ J 2O, (tmisjtfjdddoctesH j tcdats

O BHBKOLHJ(LOOMIsOs h dj BJ|ftSHL sdzd Mis

fso jtorndesmli( Br ohdj M/ " k¢

¢ dzts dz'

1 dzsmMSdd d ) Jdzj desdztsh dgr ]l sSHL sdzd Mmls

fMdzOB 5 dzOC dzti( toj HE 5) -Qd{ﬂ’]dZCfZlﬂ[(G’dZJJSOISO

ftso jton datslid thsdzq’ude' J dz

Il sedzzlsT j [ MsC-BY Bcdsor j- |[utsteW W dats

fso jtorn dzSiMW Oc detsor jJ J dz2 d4f sHL sdzd Mlis
Gdzj j 9 OlsOW

 sdzddz’ oty jtoedestsdz! antsar j |1 jtoj G dats? dz

f sMissw dgdz" 4d dzd Mmilse j dzder = H|cdzj j 8 OW

9 dzOy dztsIstc O o dz" §

Clsdztso d dz

ANdzs 9 tsedzw Yy Jtedzgd ydzr |  MWjutsteW w datsfls
SL jtede § GOyjtededydzs § Jdz' dgf sHL sdzd Mls

cdzj ] 98 OlsOW
[ iV HBo W OGdse " J- BMsC|lusteW Edep J o

Btokfmded ydz" 4§ f B
C kzfls Otedzd YS OB

| oW H-dBBBOY d
Ctdf dzj S fr

ssfmdzy € d tOL toj
"d2ryi-Byd Blsdzd

utsteW W dzOw

yJj dzelstcOdz! dzf|ff zh dyjoeor j MmMbstss

Yyomilsd 2 od ty( BsyYyOy ddzg )

B tsdzts Is

[ Bdzd dz" ] 4] &zOy dzr j (82 d3j dg} J toj G dzts 2 dz

Ckzhmse OW
Cdzj j o Ol OW

1dBlieddud MEdd
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Bty sdsedyuyf
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Wisted3Odsd toj dz! g d2d s ydiam g demis ¥ OC ststesd3 W st
o AfLOMmjdzj o, uvOteclkzdr wdz, 1995, ,s PO A
200). Odetsdzr hdj fdzsh OHd LOftse jHdzd S O -L Odz
Btsdztsls dzr | d BBdztslsdz j Isd T f syoe . 1 ©
o' MsCsftesHEZC Isd o dz" d3d 4 dz' dzd € O dzd -f OdiAg > dzt:
f SHL sdzdMmiIs' j-MdfOBEs] sdztfg 5 d Mddz dzeSf SHL Bd
Cslstste’ n ~nOKOSCIsjtejdz tw©WOLOdIST 2 G Izdzlzmt
fsHL Bdzd lsT ds. sOCYJ] bk 1ildi  ftys  dzC
dzj dzOMmr M j dzdets mls /( uwisfipdsts as@alzgdvOdzff Htc. , 1979
[ dzv fsdzsedr MdzOBBHEG) dzgdtetse Odgdz” = EZyo
nOOSCIsj todzd Misls §toW Y dzcldistgWow dgtsd fiflds mjL sdits " dzts -
ssteW W dad Mists?2 JoHMisddzCts?2 M dedL SCdds MmtsH
fsHLBdEZZdMssd estedL sdzlsy HtwdmikzlsMlseokzs s
WistedzOrn tWjdzt JWO 1OCdnA, COC oBBHBWEGOL HJ] &
Bstc j dgdz =~ tsdzdzO 3, Wstod3d tolz 8 Is i dzjlsjisacW jv dztf f
(blbtczCIsEtcO® d ftetsHEZzSCIsdo desfls! j dzser n dzj

2.6 [ OdHh OWIsdzOwY MstclzCIskztcO

Limdisssew d0 Its, ybt dOj fisdetodes lsis@
COBBIOs s Codzdzj Slsdor W diLHasion ¢ @Y BOS 3 jizC
EuyjBde jfftetsdL o sH plOf Jsdeded] MiskH | dzlsts o, dzO c
fsflsOe dzw & Isfw . [ Hddhlise j dzdzOW zOdzH h O Is o
or fsdzdgj dzO [ . 5. 1 ELOyYyjdS s d2O thdse j fiy
J H d dzd Yy dzts ¢ mndéptzdndzCyQ dz' 8¢ o' Hj dzj dzgd W fSH dzts i
My JSlstcOdz! dgf &3 R OwOCIsjtcdMmisdS O3 dzOL j d3dzt
fOLOdi] steso to]j d28)j.W O (13 afhinjzxzsifdzt@y, dzs s d |
Cslstste” j tsBI j HJdza] da' 9 d3f fipdstsasisd L d ¢ jda2
dqaWds@®Eydd t Ikjttedlsstedd d ftoeshistcOdzmls:
ZOdzHh OW s O) fsdzzyj dzdz 7 kdftse f etslsteO dzf

69



JAHJAITADTHAS KAPTA

J%)'Lu 0 5 4 2B () ge ) m%
= TR LT Cocraeneno 82002r. ¥
Ta MecTHOCTE! B 1-m caxmtmerpe 2 DUU meTpos
v 5 uuU U U
manauagTos e — DM Mozae
MeTpbl

I - cnaGoROIHHCTBIX 3aMEQNTCHHO P €HHP OBaHHBIX MOPEHHO-03 EPHO-BOAHOICTHHKOBBIX P aBHHH:
Ia- crabopoMHHCTAA 2a0QMoYeHHaA MOpPEHHO-EOJHQNEJHHKOR A PARHITHA!
W}Iam‘ﬂme H cybNOMHHAHTHELE Y oHHIla
1) POEBHEIE C.TI&G CAPEHHROBAHHEIE [IOBEPHEHOCTH CNOXEHHEIE IOKPOEHEIMHE CYTNTHHEAME MOIO[HOCTEE? 00 ?0 CM, IOOCTHIAEMEI MH

MopeHoH 1 BofHO-TEIH MK OBLIMH [IECKAMH H CYTJIHHEAME [0J eNl0B0-MeIKONHCTEBE HHEIMH KHCI MY HEIME H KHCITHYHO-0t ar HOBO-4epH MY HE ME
NECaMy Ha [MON3OJHCTEHE TIEEBATHE H Topd AHO-TIOS0NHCTEE I EBATHE [10YEaX

[ 2) poBHEE c1ab onpeHUp OBAHHEE NOBEPXHOCTH CIIOKEHHHE OKPOBHEMHE CYTIHHKA ME MOI{HOCTERD g0 70 CM, Ho[CTHIASME ME
MopeHoH 1 BOJHEO-TEIH MK OBLIMH [IECKAMH H CYTJIHHKAMY 0[] CMEIIaHHEIMH B Me Ko HCTEE HEEIMH XEOI{EE0-TANI0P TH MK OBEIMH IECAMH Ha
O[3 ONIHCTHE TIEEBATHY N0YBAX
I 3) poBHEE o¥EHE CNAb ONpPEHHp OBAHHEE IOBEPEXHOCTH CNOKEHHES MOKPOBHEIME CYTIIHHEAME MOITHOC TR Mo 70 CM, TONCTHITAE MEIMHE
MOpEHOI;i H BOOHO-TENHHK OBEIME CYTTHHEAMHE H IIE CEAMH (C IpOoABNE HHEM KapCTOBEE HpOL[ECCOE!) IoN BEERHOBEIME EOHOTBMH C COCHOBRIM
penKoneck eM | besnecHHMH char HOBEME B IYIIHIEEO-C G ar HOBEMHE Ha Topd ALY NoYBAY MOLTHOCTEES Ao 2 H boles MeTpoB

- 4) EBOTHYTEHE CJ'IasOI[pEHHpOBaHHHE MOBEPEHCCTH CHNEHEHHEE MOKROBHEIMHE CYTTHHRKAMHE MOL[HCOCTERS T O ?0 CM, IIoO CTHIAE ME MH
MOpCHOI;'I H BoAHO-NTETHHK CERIMH IIECKANMH H CYTIHHEAMH 04 CHOERMH SUEPHHYHO-KHCIIHIHEME, EN0EC-MENK OIHCTECHEEIMHE H
MENKONHCTEEHHELMH PasHOTE ABHO-KHCI MY HEIME JIEC AMH Ha L0030 HCTHY [JIEEBATHE H I epHOBO-CHIBHONOLS ONHCTHE MoYBax

(| 5) poBHEE c1ab ope HHp OBAHHEIE [OBEPXHOCTH CIOKEHHEE OKPOBHEMHE CYTJIHHKAME MOLI[HOCTEIO B0 70 CM, IOSCTHIAL MELME
MopeHoH 1 BOJHO-TEIH MK OBLIMH [IECKAMH H CYTJIHHKAMH 0[] eJI0E0-MeIKONHCTEEHHEIMH © YIacTHEM 0JBXH Cep ol HeMOpPATE Ho -K HOJIHY HEL MK
necamy Ha clabofepHOBo-NANeB0-I0g30MHCTHE I0YBax

[ &) poEHEE oAb oopEHEPOEAHEEE IOBEREHOCTH CIoEEHHES TOKPOEHEME CYTIHEKAME MOIHOC TEED B0 70 CM, IOLCTHIIAS ME M
MOpeHoH U 03epHO-TIEN HHK OBLIMH [IECKAMH, CYIIHHKAME H MIHHAME MOLTHOCTEIO 40 2 H DOJNEE METPOE II0J MENKOIHCTEE HHO -E0BH MH
HEPHHYHEIME JTECAMH HA IO O HCTEHE TOYEAE

[T 7 cnaboBenykiLie qpe Hup CBANHEIE TOBEPXHOCTH CIIOKEHHEE IOKPOBHEIMHE CYTIHHKAME MOINHOCTEES Ao 50 cM, HogcTHIARMER
ECOHO-NTEqHHECERIMHE IECKAMH Ha MOREHE ITOT 3apacTAoM] HMH IIOJIAMH, MO BIMH Bhl’pysKaMH, CEHOKOCAMH H HaCTsHU.IaMH, cropofaki H
HACENEHHEIMH OV HKTAMH Ha ACPHOEC-CHNIEHO H CRPEOHE IOM: ONHCTHE MONEAX
Ib-rpsmonaﬂ HEPABHOMEPHO JPEHHPORAHHAA MOPECHHO-03€PHOJIEAHHKOR AN DABHHHA

HoMHHEARTHEE | 0y O0MHHAHTHEE YPOUUILA:

(| 1) popHEe cnabonpeHUpPOBAHHEE MOBEPXHOCTH CIOXKEHHEE NOKPOBHEMH CYTIHHKAME MOLIHOCTEIO B0 70 CM, MONCTHIAE MEIME
MOpEHOI:i H CEEPHO-TEAHHKOBEIMY IECKAME, CYTTHHEAMY H ITHHAME MOI[HOCTERD OO 2 H EOJ'IEE METROE IOJ MENKOIHCTEEHHC-EMOEEIME
HERPHHYTHEME H HEMOPRANE HO-KHCIHYHEIMHE JEeCali Ha Dom3eNHCTHE HOERpHOBC-CHIEHOIOOS CNHCTHE TOoHBAX

[ 2) poBHEE HEpaBHOMEPHO SpEeHHpOBAHHEE NOBEPRHOCTH CIOKEHHHE NOKPOBHEIME CYTIHHKAME MOIIHOCTEES Oo 80 o,
HOACTHIAEMEME MOPEHOHR H 03epHO-Te] HHKOBH MH [ECKAMH, CYIITHHEKAMH H IIHHAMHE MOL]HOCTEIO 40 1 M I0jJ MEeIKoNHCTEEHHO-EJI0BEME C
YIACTHE M IIHPOKOIHCTEEHEEE [OpOf HEMOPATL Ho-KHCIHYHEIME H JTH IHAK 0BO-ACME HHEK OBEIMH JIeCAMH Ha clabo H cpefHefepHoBo-TaNeE0-
TIOM3 ONHCTHE I0YEax

(] 3) BorHyTHE 0YeHb cabopEHAPOBAHHEIE I0BEPX EOCTH CIOKEHHEE IOKPOBHEIMHE CYTIHHKAMA MOIIHOCTRED 4o 1 M, IOIC THIAE MEIMH
MOpEHAMHE H 03epHO-JIE] HEKOBEIMH NECKAMHE | [IHHAME MOLTHOCTEIO Ao 1 M u Gonee HOg MeNKONHCTEEHEO-XBORHEME YepHUMHO-C al HOBE ME
necamy Ha TopdAHO-MOM3OMHCTHE K TOp PAHNE DodBax
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- 4) EOTHYTHE JONHHHEE cNabo IPeHHpoEAHEEE TOBEPE HOCTH CAOEEHHEE oKD OEHE MH CYTIHEKAME MOITHOCTERD o 1 M
DOGCTHIAEMEMH MOpeHOH H BOJ HO JIEJHHK OBEIMH IECKAMH H CYNECAME MOIJHOCTER 50 | M Iof eNoB0-MeNKONHCTES HHEIMH SEPHEMHEIME H
PASHOTPABHO-TIATCHTH M OBEIMH JIEC AMH Ha NeperHoHHo-ToqsoNHCTLHE H IIeeEATHYE H MNISEELX ToUBAY

[ ] 3) BOTHYTHE [ olIHHHEE CIabo IpeHHpoBAHHEE IOEEPXHOCTH CIOEEHHEE IOKPOBHEME CYTIHHEKAME MOL[HoCTRRD Bo 1 M 1 bolee
IOLCTHIAEMEE MOPEHOHR H 02epHO-BONHONETHHEOEEIMHE OTIOMEHIAME o 2 M | bollee Tof eloB0-MeIKONHCTECHHEIME YepHI HEIME H
MENKOIHC TEEHHEIMH P asHOTPAEH 0-TIANcp TH M OEEIMH JIECAMH Ha NepelHofHo-T00s0MHCTHE MIeeBATHY H [JIEEEHY [I0YEaX

/ ) BHOVEIEE IpeHHpOEAHHEIE IOBEPXHOCTH CIOEEHHEE TOKPOEHEIME CYTIHHKAME MOLTHO CTEIO 0o | M DIONCTHIaEMEMH MOpeHOH
0L MENKONHCTEEHHO-EOBHMH © YIACTHEM [IHPOKOIHCTEEHEEE 0RO He MOp Al HO-KHCIHIHE MH H THIHAK 0E0-ACMEHHHK OBEIME JIeCaMH Ha
IEPHOEG-CPENHE ION3 0HCTHE H CPefHENEpHOERE -TATEE -0 20JHC TR TOYEAX

] 7Y poBHEle cnab ofpeHHPOEAHHEE NOBEPXHOCTH CIOXEHHEE NOKPOEHEMH CYTIHHKAME MOLHOCTEI 0o 70 CM, TOQCTHI A8 MEIMH
MOPEHOHR H BOQHO-TETHHKOEEIMH IECKAME H CYTIHHEAMH 0[] e10E0-MENKONHCTE CHEEIME KHCIHYHEIME H KHCIHYHO-C ) ar HOBO-Hep HHMHEIMH
NECAMH Ha 083 ONHCTHE TIEEEATHE H Topd AHO-IoN30MHCTHE [ B T0YEAX

II — cnabo XOMMHCTO-PASOBBIX HEPABHOMEPHO AP CHHP 0 BAHHBIX MODEHHO- BOTHOIEIHHK OBbIX PaABHIH:

TIa — BOrHyTas1 cTal0 XQITMHCTO-TPSIOBAS HEPARHOMEPHO JPEHHPOBAHHAA MOPEHHO-BOHOIEIHHKOBA S PABHHHA:
JoMUHAHTHEE B YO [OMHHAHTHELE Vi oY HIA
[ ] 1) EorayTHe cnabonpeE BpOEAHHEE MOBEPEHOCTH CIOEEHHEE TOKPOEHEIME CYITHHKAME MOIIHOCTEIC N0 70 oM, ToI CTHIAe MEIME
MopeHOR B BOGHO-NTEfHHKOBEIME IECKAMH H CYTIHHKAMHE { ¢ IpofRIE HHEM KAPCTOBLK NPOLECCOE) Mof eMOBHMH Yep HHYHO -KHCIHY HEIME H
ETOPHYHEIME EI10EO- METKOMHC TEEHHEIMHE H MeTKONHCTESHHEIMH KHCIHIHE M JIEC AME Ha TON30MHCTHE [IEEEATHE H HOI30MHCTHE NodBaK
[ ] 2) BOTHYTH E JoNHHHEE CIabo IpeHHpoBAHHEE IOEEPXHOCTH CIOEEHHEE IOKPOBHEME CYTIHHEKAME MOL[HOCTRRD Bo | M 1 bonee
DOLCTHIAEMEE MOPEHOR H 03 6pHO-BONHONETHHKOEEIMHE OTIOXEHHAME 0 2 H Bollee M Iof eN0E0-MeIKONHCTECHHEIME SEPHEHHEIME H
MEJK OIHC TEEHHEIMHE pa3HOTPAEH 0-TIAIOPTHHICOBE MH JIECAMH Ha IEPErHo HHO-MON30MHCTHE MNIEEBATEHE | [NIEEB LY NOHEAX
[ 3) poEHHE Cnab o OpeHHpOBAHHEE NOEEPXHOCTH CIOXEHHEE TOKPOEHEIMH CYTIIHEKAME MOIHOCTERS To 50 cM DONCTHIAEME S
MopeHoH H BoQHO-TEIHHKOEEIMH [IECKAME H CYTIHHEAMH MOLHOCTEED Oo 1 M Do MeNKOMHCTES HEEMH HEMOPAIEHO-KHCI MY HE MH JI6C aMHi Ha
CPENHENEPHOEO- TANEEO-TION3OMHCTHE I0YEax
(| 4} popntle cnab ofpeHHPOEAHHEE DOBEPXHOCTH CIOXEHHEE NOKPOEHEMH CYTIHHKAME MOMHOCTEI 0o 70 CM, IoQCTHI A8 MEIME
MopeHOHR H BoNHO-NENHHKOBEME IECKAMH H CYTIHHEAMHE N0 6l0B0-MEMKOIHCTBEHHEIME © YIaCTHEM ONBXH Cep ol HEMOPANE HO-KHCI MY HEIME
NMEeCcaMi Ha JEpHOBO-CHIBHONONS OIHCTHE NOUBAX
- 3) pOBHHE CNab ofpeHHPOEAHEEE TOBEPEHOCTH CIOEEHHEE NOKPOEHEMHE CYTIHHKAME MOITHOCTEI 0o 70 CM, DONCTHIAEMEIME
MopeHOR B BoGHO-NTEfHHKOBEIME IECKAMH H CYTIHHKAME [0 CMEIIAHHEIMH H MENKOIH CTEEHHEIMH XEOL[eEO-TANOPTHHK OB HIMH JIECaMH Ha
TIOM3 GIHCTHE TEEBATHE No9Eax

[T I ) srimyense ApeHHpOEAHHEE IOBEPXE HOCTH CIOKEHHEE MOKPOEHE MH CYTIHHEAME MOIHOCTRE 1o 80 CM, MONCTHIAS MEIME
MopeHOR H BORHO-TEIHMKCEEIMH IECKAME MOLTHOCTER 40 50 CM Nof 3 apacTaiol] HME IOMAME, MONoQEMH BHPYGKAME, CEHOKOCAMH H
mac THHIaME, 0T opOoTAMH B HACENEe HHEIME OYHETAME Ha JEpHOEO-CPeNHe H cNabolonsolHCTHYE IoUEay

TIb - mnockas cnaGo ITPAI0RO-XOIMHCTAA cnafo ApeHHPORAHHA S MOPEHHO-BOJHATeTHHEOR a5 PDARHIHA:

HoMuHaRTHEE H cY6LOMHHAHTHEE ¥p oA

a 1) poEHEIe cnab ofpeHEpOEAHEEE HOBEPEHOCTH CIOKEHHEE IoKpOBHEMHE CYTIHHKAME MOL{HOCTRIC g0 70 CM, TofCTHIASMEIME
MopEHOH H BOJHO-NEJHHKOEEIME IIECKAMHE H CYTTIHHKAME 107 CMEIIAHHEME H MeIKCIHCTEBE HHEE MH XE OI[eEG-T AlCPTH HEOBEIMH JTECAMH Ha
O3 QMHCTHE TIEEBATHE NOHBAR

[ | Z) BoTHyTHE CHabofpeHAPOEAHHEE NOBEPXHOCTH CIOXK eHHEIE NOKPOBHEME CYTARHKAME MOL[HOCTER Ao 70 CM, Dof CTHIAE MEIME
MopeHOH H BOJHO-NEIHHKOBEIME IECKAMHE H CYTTIHHEAME 1107 elCBEIME e PHHYHO -KHCI MM HEIMH, EI0EC-MENKONHCTECHHEIMH H

MENE ONHC TEEHHEIME KHCIHYHEIMHE JECAMH Ha I0I3ONHCTEX TMIEEEBATEE H o[ 30MHO TEE I0HEAX

o 3) poBHHE clabofpeHHPpOBAHHEE MOEEPEHOCTH CIOKEHHEE IOKL OEHEMH CYTIHHEKAME MOITHOC TR 10 70 CM, MONCTHIACMEIMH
MOPEHOH H BOTHO-MENHHKOEEIME IECKAME H CYTIHHKAME 00 eloEO-MeIKONHCTEEHHEME KHCTHIHEIMH H KHCIHYHO-Cd ar HOBO -1 eI HEIMH
MECAME Ha ION3 ONHCTHE TIEEEATHE H TopdAHO -IOM3 0MHCTHE T EEEE TOYEaK

4) poBHEE cnabofpeHHpOBAHHEE MOEEPEHOCTH CIOKEHHEE IOKD OEHEMH CYTIHHEKAME MOITHOCTEES To 70 CM, MONCTHIAC MEIMH
MOPEHOH H BOTHO-NENHHKOEEIME IECKAME H CYTITHHKAME MOITHOCTEES 1o 2 METPOE I0J MENKCIHE TBEHHO-EICBEHME 96D HHYHEIME M
HEMOPANEHO-KHCIHYHEIME TECAMHE Ha O3 ONHCTHEY H JEPHOEC-C HIEHOIION 20/IHC THY IOYEAX
[Tl > poBHEE H BEINYENEHE ApeHEPOBAHHEE NOBEPXHOCTH CHOXEHHEE IOKPOBHEMH CYDIHHKaMHE MOI HOCTEIC Ko 50 cir,

HoICTHIAEM EIME MopeHol H BoJ Ho-Ne THHKOERMH NECKAME H CYTIHHKAME MOITHOCTER Ho 150 cM Oof 2apacTAICHIHME IOIAME, MO EIME
EHIpYBEaMH, CEHOKOD AMH H DAcTOHINAMHE, oTopolaMi B Hac el eHHEIME IVHKTAME Ha Jep HoBO-CheflHe H cIab oIons oIHCTHE IOUEax

III - PAROBO-XOJMHCTBIX HEP ABHOMEPHO APCHHP OBAHHBIX MORECHHO-03CPHONICIHHKOEBRIX paBHHH.!
HoMHHAHTHEE H cYOTOMHHAHTHEIE ¥podHIA

[ 1) BOrHYTEHE TOMHHHEE Clabo IpeHHpOBAHHEIE NOBEPXHOCTH CINOXeHHEE TOKDOEHEME CYTTHHEAME MOITHOCTEIC Oo 1 M 1 Bonee
HoICTHIAEMEE MopeHoR H o2epHO -EOTHONETHHK CEHME OTIOXKEHIIME [o 2 M H Golee HoT eNcBo-MelKONHCTEEHHEME Yep H IS HEIME K
MENKONHC TEEHHEIME pasHoTPAEH o -TTATOPTHICOBE MH JIEC AMHE Ha NeperHoHHO-Tof20MHCTHE TeeEATHE U IMEEEHE T0YEaK

[ 2) cnab o BOTHYTEHE NpHIONHHHEE ApeHEp CBAHHEE OB EPHHOCTH CIOXKEHHEE IOKD OEHEIMH C YT ITHHE AMH MOITHOCTERS To 70 oM
Do THIAEMEE MopeHoR H o2 epHo -NeJHHKOEEIME I CEAME H CYIIE CAME MOITHOCTEIS B0 1 M I0T el0EC-MelKoNHCTEEHHEIME KHCIHIHG -
HeMopalbHEIMHE NECAME Ha JepHOBS -cpefHe H cIabo-MofseMHCTRE NoUBaX

[ 3) poBHHE cnabofpeHHpOBAHHEE MOEEPEHOCTH CIOKEHHEE TOKD OEHEMH CYTIHHKAME MOITHOCTERS To 50 cM, MonCcTHIAE MEIME
MopeHOH H ¢3epHO-TETHMK CELIME MecKaMi M CYTIHHEAME MOITHOCTER 1o | MeTpa Mof MelKOTHCTEEHHO -ENOBEMH YepHIMHEIME I
HeMopalbHO-KHCIHYHEIME TeCaMH Ha o3 oIHCTHE H JepHOBC-C MIEHOIOH 3OJIHC TEE o4BAX

[ 4) poBHEHE HEpaEHOMEPHO GpEeHHPpOBAHHEIE NCEEPXHOCTH CIoKeHHEE IoKpOBHEIME CYTIHHKAME Mol{HOCTIO 4o 80 cm,
DoACTHIAEM EIME MopeHoHd H o3epHO-BogHONeJHEE CBEIMHE NECKAME H CYTIHHKAMHE MOI{HOCTERS §0 | M I0J MelKOIHCTEEHHG -EIoEE ME C
FUACTHE M MIHPOKeM HCTEEHEEE opof HEMOpalk Ho-KHCIHYHEIMH B THIHACCEO - ACMEHHAKOELIME JECaMH Ha clIabo H cpefHefepHOBO-TIANEEo-
oL IMHCTHE MoYEax

] 5) poBHEE Cnab ofpeHEPOBAHHEE OEEPEHOCTH CIOKEHHEE [OKp OBHEIMHE CYTIHHEAME MOLTHO CTER Ao 70 CM, HONCTHIASMEIME
MOPEHOH H ¢3epHO-IEAHIK CEEIMH [IECKAMH H CYTIIHHEAME MOL{HOCTER Ao 20 CM Ief SN0E0-MEIKOIHCTES HHEIMHE KHCIIHIHEIMH H KHCIHIHO-
charHoEo-HepHHIHEIMH JIE CAMH Ha O3 0IHCTHE NISEBATHE H TopPAHO -NOR30NHCTHE [NIEEEHE NoYEaX
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- 6) BOCHYTHE OUEHE CJ'IasO,I[pEHHpOBaHHBIE MOPEREHOCTH CHNOEEHHEE IOKPOBHEIME CYTTHHEKAME MOM[HOCTERS OO 1 I,
MONCTHIAEMEME G2EPHEIMH IIECKAMHE H TTHHAMHE MOI[HOCTERD O 1 mubonee oM MENKONHCTEEHHO-EE O HH B ME ‘-IEpHH‘-IHO—CEIJ SrHOEBEIMHE JIECAME

Hla_irﬁo—no,usonnmm H Top AHEE DoYEaX

7) poBHEIE oUeHE CabofpeHAp OEAHHEE NOBEPXHOCTH CIOKEHHEE NCKPOEHEIMH CYTIHHEAME MOI{HOCTEERS go 70 o,

oA CTHIAEMEME MOPEHOH H o3epHo-Te] HEKOEEMHE CYTIHHEAMH H IECKAME 0] BepXoBEME GOMOTAME C COCHOBHM peKoleche M H be 3IeCH EIME
cthar HOEBIMH H VI HIEBS -C ar HOBEIMH Ha Top AHHE NoYEAX MOL{HOCTRIC B0 2 H BoNles METpOB

I'V - y BANHC TO-XOJIMHC ThIX /1P EHHP OBAHHBIX MOPEHHO- BOHONEHHK OBbIX CTPYKTYPHBIX pPaBHHH:

IVa — YBATHCTO-X WIMHCTBIX JIPeHHPORAHHBIX MOPEHHO-B OTHWIEJHHKOBLIX CTPYKTYPHBIX PABHHH:
HomuHasTHEE U cyE JoMEHAHTHEE Y OodHIA
(| 1) poBHEIE HEpABHOMEPHO ApeHHp OBAHHEE NOBEPEXHOCTH CIOKEHHEE MIOKPOEHEMH CYTIHHEAMH MOITHOCTIO Bo 80 o,
HOLCTHIAEMEME MOPEHOR H BOSHO-NEfHHK OEHMH NECKAMH H CYTIHHKAME MOL{HOCTEIO Ao | M 0L MENKOIHCTESHHO-EIOBEIME C YHaCTEM
IHPOKOMHCTEE HHEE 0P of HEMOPab HO-KACIHMHEMA H THIHAKOEO-ACMEHHHKOEH MH JIECAME Ha clabo H CpefHe e HOBO -TAlEE0-TIoM3 0IHC TEX
HMOHEAR

2) BOTHYTEE ONHHHEE Ipe HAPOBAHHEE [OBEPX HOCTH CIOKEHHEE IOKPOBHEIMA CYTIHHKAMHE MOI]HOCTEIO Bo 70 CM HofCTHIASMELE
MopeHol B BOTHO-TETHMKOBEIMH TECKAMH M CYIECAMH MOIHOCTEES 0o 1 M I6J eNoBs- MENK NG TESHHEIMH KHCIHY Ho-HEMODATE HEIMH JeCam i
Ha OEpHOBO-Cpef He H clabo-Iogs oNHCTHE NoYEax
[ 3) BLINYEIIEHE OpeHApOBAHHEE MOBEPXHOCTH CIOKEHHEE [OKpOBHEIME CYTIHHEKAME NIogCTHIAEMEE MOPEHOH H BoNHO-JELHHK OB ME
OTIOXEHHAME TOJ MEIKOIHCTEEHH -2 IOBEIME C P HMECEED [IHPOKOMHCTEE HEEX NOpo] NHIHAKOBO-ACMEHHHKOBEIME H HEMOPATE Ho-
KHCIHYHEIMH MeCaMH Ha CpefHe H cnabo-MoN3oIHCTHE N04Eax
- 4) BorHyTHE oHeHE Cnabo QpeHHp OBAHHEE NOBEPXHOCTH CIOKEHHEE IOKPOBHEIME CYIIHHEAMH MOIHOCTEIO B0 1 M,
HOLCTHIAEMEME MOPEHAMH B EOFHO-NEHHKOBEIMH IIE CKAMH [10f MEJIKONHCTES HHO-XBOAHEMH HYepHHYHO-C)arHoBEME NecaMy Ha Topd AHO-
DON3CNHCTHE H Toph AR Mo4Eax
[ | 5) BOTHYTELE ONHHHEE clabo ApeHHPpOBaHHEE NOBEPXHOCTH CICKEHHEE NOKPOEHEMH CYTIHHKAME MOIMHOCTER B0 1 M bonee
DoNCTHIAEMEE MOPEHOH H 0%epHo-EOTHONENHIK OBEMHE OTINOXEHHAME 00 2 M 0] el0E0-MeNKOMHCTEEHEEIME K HCNHIHO-Op Y CHHIHEIME H
MENEOIHC TEEHHEIME pasHOTPABHo-TANoPTH HEOBEIMH JIEC AMH Ha TOpdAHS -[Io43 ONHCTHE [IEEBATEE H NI eBHE IoUBaX

£) pOBHEIE H BHIYEILE JpeHHPOBAHHEE IOBEPXHOCTH CIOEKEHHEE NOKPOBHEIMH CYTIHHKAMHE MOI{HOCTEEC 00 | M IO CTHNAE MEE
MOpEeHAMH H 03epHO-EOQHONE JHHKOBEMHA NECKAMH H CYTIHHKAMH MOIHOCTEIO fo 2 M H Bolee H0Z 3 apacTalOL] MMH IOMAME H MOJOLE MH
BHpYbKaMi Ha DOS30MHCTEHE H QEpHOBO-CHIBHONONS ONIMCTHE NOUBAX
IVb — rpAI0BO-X IMHCTHIX ¢J1a0 0P €HHPOBAHHBIX MOPEHHO-03ePHO- BOJHOMETHHKOBBIX CTPYKTYPHBIX PABHHH
HomuHasTHEE U cyE JoMEHAHTHEE Y OodHIA
[ 1) poOEHLE HEPAEHOMEPHO IpEHRPOEAHHEL e IOBEPHEHOCTH COEEHHEE IOKPOEHEIME CYTIIHHEEAME MOI[HOCTIO 0o 50 o,
HOLCTHIAEMEME MOPEHOR H 03EpHO-BOSHONESHUE OEEIMH CYTIHHKAME MOL{HOCTEIO 0o 1 M 00 MEIKOIHCTESHE 0-EIOBEIMH C VHaCTEM
MHPOKONHCTEEHHEE I0po] HEMOp AL Ho-KHCIHYHEIME B THIHAKOEO-ACMEHHHE OB ME JIECAMH Ha clabo H cpelHeep HOBO-NANEE 0 -0 3 0J HC TEEX

MIOHEAX

(| 2) poBHEE cnab onpeHHpP OBAHE EE IOEEPXHOCTH CIOXEHHEE IOKEOBHEIME CYTIHHEEAME MOL[HOCTEED Lo 30 M, MofCTHIAEMEIME
MOpEHOH H o3epHO-IEIHIKOBEMH IECKaMH B CYTIHHEAME MOIHOCTEIC 0o | METpa 0oL MEMKOIHCTEEHHO-XEOHHEIME YEpHHIHEIME H
By CHHYHO-KHCIHYHEIMH JIECAMH Ha TopQAHO-I0Q30NHCTHE | NOE30MHCTHE [MIEEEATHE H [NEEBHE I0UBAX

] 3) cnaf oBOTHY THE IPpHOONHHEEE OpeHHPOEAHHEE NOBEPXHOCTH CIOXEHHEE IOKPOBHEIMH CYTIHHKAME MoIHOC TR go 70 oum
DOACTHIAEMEE MOPEHOH H BONHO-NENHHEOBLHMHE CYTIHHKAME MOL[HOCTERY 10 | M IoJ SIOBC-MENKNHCTEE HHEME KHCIHYHO-HEMOPATEHEIM H
NECAMH Ha LEpHOEO-CPENHE H CIabo-IIoNs OJIHCTHE N0UEaE

[ 4) EHIVENEHE IpeHBpOBAHHEE NOEEPEHOCTH CIOXEHHEE TOKDOEHEIME CYTIHHEEAME MOLI[HOCTER 00 30 oM DoCTHIAEMEE MopeHo
H 03 EpHO-BOSHONEIHHKOBEIMH CYIIHEKAMHE OTI0XEHHAMH MOL{HOCTERS 10 1 M I0I MENKOIHCTEEHHO-eI0BEME C YIacTHEM LIHPOK GIHC TEEHHEX
Iop oL HEMOpAIE Ho-KHCIHYHEIMH H JIHIHAK 0B0-AC MEHHHE OB ME JIECAMH Ha SEpHOEO-CReHe H cabo-Iogs ol HCTHE IodEax

e 5) BOTHYTHE 0deHE ClHabo SpeHHpOBAHHEE NOBEPXHOCTH CIOKEHHEE IOKPOEHEIMH CYTIHHKAME MOL{HOCTER o 50 cu,
DO CTHIAEMEME MOPEHAMH H EOTHO-TIENHHKOEEIMH [Ie CKAMH H CYIIE CAMH [0f MENKOIHCTEEHHO-XE0 HHEIME 9epHHYHO-Car HOBHMHE JecaMi Ha
TophAHG-TION3ONHCTHE -TIEEEHE H TOPGAHLE NoHBAX MOL{HOCTER B0 2 M
V —X0IMHCTBIX HEPAEHOMEPHO APCHHPOBAHHBIX MODEHHO-BEOAHONEAHHKOEBIX PABHHH !
Va — CHIIBHO XONMMHCTBIX HEPABHOMEPHO AP CHHPOEAHHbIX MOPEHHO-BOAHONCAHHKOBLIX DABHHH:
ToMuHaHTHEE H CYH TOMEHAHTHEE Y oUHIA

[ 1) BoruyTie cnabo IpEHHPOEAHHEIE NOEEPXHOCTH CHOXEHHEE NOKPOEHEIMH CYTIHHEAMH, DONCTHIAEMEME MOPEHOHR H BOJHO-
NENHHKOBLMH [ECKAMH H CYIIHHKAMH 0] eI0BHMHE YepHHYHO-KHCIHIHEMH H EI0BG-M KON HCTECHHE ME H MENK oI HCTEE HHE MHE KHCIHYHEIME
NECAMH Ha O03 0NHCTEE MIEEBATHE H 0030l HCTEE 0YEAX

[ ] 2) BOTHYTHE SoNHHHEE cnabo QpeHHEpOBAHHHE [OEEPXHOCTH CIOXEHHEE MOKPOEHHME CYTIHHEKAMH MOIHOCTEIC To 1 M H Bonee
OONCTHIAEMEE MopeHof H BONHO-EONHONENHHKOBHMH OTHNOXEHHAMH N0 2 M O0I EN0BO-MENKoNHCTECHHEIME KHCIHIHO-DPYCHHYHHMHE H
MENKONHC TEEHHEIMH pasHOTPABHO-NANOPTH HEOBEIMH JIEC AME Ha IeperHofHo-og3 0N HOTEE [IEEBATHE H [MIEEERE N0UEaX

[ 3 poBHHE cHaboOpeHEPOBAHHEE MOBEPXHOCTH CHOEEHHEE DOKPOBHEIMH CYTIHHEAME MOU[HOCTER Oo 130 oM, mogcTHnacmMie
MOpEHOR H EOL HO-NEJHHE OBEIMH NECKAMH M CYTIHHKAMH 0] MEIKONHCTEEHHO-XEC RHEIMH SEpHHMHEMHE H OpY CHHYHO-KHCIHYHEIME J6CalMH Ha
TophAHG-TION3ONHCTHE H MOS0 HCTEHE [EEEATHE H [MIEEBLE NoYBaX
T 1 4 eoruyrue u poEmHe craboNpeHHPOBAHHEE NOBEPXHOCTH CIONEHHEHE TOKPOBHHIMH CYTMHHKAMH, MONCTHNAEMEIE MOPEHOR H
EONHO-IEfHHKOEHME NECKAMH H CYTNHHKAMH [0J 3apacTaiol{HMH [ONAMH H Moo HMH BHpYOKaMH Ha NepHOBO-CHIEHO-TIOG3GNHCTEE H
oM CIHCTHE ToUEax

5) poBHEE H BEIYKIHE GPpeHHRCEAHHEE NOBEPEXHOCTH CICEEHHHE NOKPOBHEMH CYIIHHKAMH, IoNCTHIAEMEE MopeHod B BogHo-
NEQHMKOBLIMH [ECKAaMH H CYTIHHKAME 00 CEHOKOCAMH, HacThHINaMH, oTopofaMH B HaceleHHEIMH [yHETAMH Ha NepHOBO-CHABHO H CPENHE-
oM CIHCTHE TouEax
£) cnaboBorHYTHE NpHIONHHEEE Ife HHpOBAHHEE OEEPEHOCTH CIOKEHHEE IOKPOBHEIMH CYTIHHKAME NoLCTHIASMEE MopeHOH H

EORHO-IE] HHKOEE MH CYTIHHKAME 108 eN0E0-MeNKoNHCTECHEEIMHE KHCIIHYHO-He MO PANE HEIMH JIECAMHE Ha [ epHOBO-CPeLHe H cnab o-Iof 3ol HC THX
IoUEax

(] 7) pOBHEE HEPABHOMEPHO NPEHHPOEAHHHE MOBEPXHOCTH CIOXEHHHE NOKPOEHEIMH CYIIHHKAMH, DONCTHNAEMEIMHE MOPEHOR H
O3EPHO-BONHONEN HEKOBL MHE CYTIHHKAMHE [0f MENKoIHCTEE HHO-eI0BEIMH C YHACTHEM LIHpOKOMHCTEE HEEX Hopof HEMOPATE HO-KHCIHIHEIMHE H
NHIHAKCEO-ACMEHHHKOBEMH JIecaMi Ha ciabo H cpelHeq ep HOBG -NANEES-I003 O HCTEE T0YEAR
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Vb — XaMMHCTBIX ¢rnabo APEeHHPORAHHLIE MOPEHHO-BOJHATJHHKOBLIE DABHHH:
HomuHasTHEE K cyEAOMEHAHTHEE YpOYHINA

| 1) BoruyTrie cnabo OpeHHPOBAHHEE IOBEPXHOCTH CAOKEHHEE NOKPOEHEMH CYTIHHKAMH, II0J CTHIAS MEIME MOpE HOH H BOgHO-
MENHHEOBEIMHE II€ CEAMHE B CYTIHHKAMH 0[] MOBHMH HepHHMHS -KHCIHEHEIMHE H el0BO-MENK OMHCTECHEEIME H MK oIHCTES HH EIMHE KHCTHTHEME
NMeCaMH Ha Mo oMHCTEE MISEEATED H IMOL30MIHC TEE DoHEAX

1 2) poBHEE cnab o JpeHHpOBAHHEE MOBEPXHOCTH CIOXEHHEE NOKPOBHEIMH CYTIHHEAME, TOJCTHIAEMEIME MOPEHOH H BONHO-
NEHHKOBEIMH OTIOXEHHAMH IO $ap ac TACUHMH IOMAME H CBEXHMH EHPYOKaMH Ha IOQ30MHCTHE H [epHOBO- CHIE HOI 03I HCTHE NoYEax
[ 3) poBHEE cnab o JpeHHpOBAHHEE MOBEPXHOCTH CIOXEHHEE IOKPOBHEMH CYTIHHEAME MOIITHOC TERC B0 50 CM, ToNCTHNaeMELE

MopeHof B BORHO-NESHIKOELIME IECKAMH H CYTIHHKAMH MOL[HOCTEIO 0o 1 M Iof MENKONHCTEE HHEIMH HEMOPAIE HO-KHCI MY HEIME I6CaMi Ha
CpeNHENEp HOBS - TATEE 0-Iog3 oM HCTHE IoHEax
4) poBHEE OpEHUPOEAHHEE NOBEPXHOCTH CIOKEHHEE IOKpOBHEIME CYIIHHKAMH, TOCTHIAS ME MH MOpPE HOH H BOGHO-
NEeNHHECBEIME OTH0EEHIAMH 000 MENKOIHC TEGHHEIME HEMopalbHO-KHCIHIHEMHE NIECaMH Ha JepHOBO-CHIEHC H CPEfHE -Io0 30N O THE HodEax
3) poEHEE clab o SpeHHPpOBAHHEE MOEEpXHOCTH CIOXEHHEE MOKPOBHEMH CYTIIHHKA ME, TOQCTHIAE MEIME MOpeHOR H BOTHO-
NeNHHEOBEIMHE € CEaMH H CYTIHHKAMH 0] EN0B0-MENKoIHCTECHEHMHE © ¥HacTHEM olbXH Cepoll He MopaNbHo-KHCNFMHHMHE TECaMH Ha JepHOBD-
CHIE HONOOSoMHCTHE I0YEax
e ) poBHEE CNabo IpeHEPOEAHHEE MOBEPEHOCTH CIOXEHHEE MOKPOEHEIMH CYTIHHEA MHE, TONCTHIAEMEIME MOPEHOH H BONHO-
MENHHKOBEIMHE II€ CEAMHE H CYTIHHKAMHE IO CMEII AHHEMHE H MEMKOMHCTEE HHEIMH XEOI] 6B - AT oD THHE CEEIMH NeCaMH Ha o3 GIHCTHE
TNMeEBaTHY ToYEaR
[ 7) poBHEE B cnaboELOVENEE OpeHHPpOEAHHEIE IOEEPXHOCTH CIOKEHHEE NOKPOEHEMHE CYTIHHEAME, IOACTHIAEMEIME MopeHOHR 1
EONHO-IEN HHEOEH ME OTIOXE HHAMH (HHOTT A 03aMH) D01 CEHOKOCAME K NacTOHINAMH Ha §epHOEC-CHIBHO H CPef He- 03 cIHCTHE IouBax
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3. [ dz ded S d AgMdaffodks § 0d $dMmdzd ydz
H]toddfstesL sdzd mMisr 7 f tsyes On dz20 dBtstej dzdz’ =
ZzOdzd ydd Jdzd o  Jtco Ay osle bofiisjts to sty d da” Sz fi
wiclz g ofMmiste] Yo  Ismw N d Bsdzts s, o tsdzy’
CemMsOtcdzd yS sotsds wWtekefjy HBdRRJddtolzjls € d fdz
ofmMistej yojlsmw Istsdzr €5 o BISCtesf tsdzedy J ded v = .
4. pd dzd $d U teded Y dzefrfWdO 6 dgts 91 jd to dedzf a2t
Gdzj J oOIsts?2 ftsysesr o dzdydzj?2 yomlsd f sdzsac
5. [ dz dzd € d -fe¥in@E demas | -figt Godedojrojs dzO© It
fsHLtdZdMsB?2 cdzj J o Olts?2 ftsyej o MdzOB S t
6. [ dzt dzd ¢ d MY @capseas | ZOBH s ks~ 6

f sye On 9 Wdzs adtsedzv ydOdzt dzr n sL j todzg
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dzd L &zOydlsj dzv dgzs f dzsh OH!Y d dad MyudlsoOj Is
vOCts] BIMssftesdL tcOMIsOdzdwY dzj MO Mmoo OO
LIsses E HJjtjot jo HtojtsBOHOjIs |V Bt
ftosMmistslsts2 EmMstets?2 Mise O tcOMisdlsj dz/ dzts Gt
dgmS dz¢ ydilsj dz dets Jjdz ¥, MW OcdkkdBsd d yd tedac

7. [ dzt ded & d Wpinisdeiph @S dzso T § - O igiisD S g
Bidztsls dz' -~ -aljsjicl Wzt syeo O o f sdady j dzd VW A
fJjtej zo dzOy dzj dzd W 9 Jd dzt dzd ¢ O~ HOdzdztsG 5
L OBtsdzOydoe Odzd v , f s Ists3z L HJ M slsd3j u
LEsmdmis| .

ssMmdzso r § dzi MO ftcj HiMIs Oo dzjisdig z iy dgdff Pdz'd
M hdRds @z0 IscdpiWjvedts? Hsyesoj © dBIYGCBWHEBOT
oW BOB d&O IkteWwds?2 fyed, ftedkztetsy] da
M BHteBrtesdzsdzse d yd MEd2 OdzOdzd L zmls ©Odzts o
BsdzsHtsets MesmMdw CO O ftojor h OfsdI85Hdz ddg’
fsCtcse ftejHMSOodzj dz S EMIsOtedzd ySsor d3 (
Btolzmdzed ¢ d, Bstetsh € d, ctsdzze dCacky) , Istf @ Yc
o dzO ¢ O dzdFriokfotum (aginatum tcsmw dz€ © ¢ ®lérevantadzd M
vericulosg ), d@Bato " @3 (MW Ocdzzdz) wickzmOdd.

1 j teRrts) Btsdztsls O ftcj HMIsOo dzvw ¥ Is MsB 52
MW Ocdztsor 7 Gty 2 Yy judpgiCos onts dts[y J ") As-dagd jStd
fzhdyjora dsyoydds dzO IststeW Wdats?2 f tsyoe § .

10dd3d dz2 "dj § dzsh OHd dzO Isjtetedlsstedd L
betsydh ©. 1 tsddd" titdstty Kigb Of3d] df {usid
zdMmlse j dzgdzr = § StetsH 9o dzOY dzsiIstc O¢ dzf gz s W] HHO
f 52 d3 dzdz" d3d dzkz ¢ O dgdlz dgizh) o B2 codelsj? jdpsOIsts2
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| ZO0o ©®© 3 [ OljttdOdz d dgj IssHT

31f zdz IsdMmyf § S IsteOdz! dz' § H Odzdz Landst/TiY1 ,d3ts U
ETM+, OLI, OLI 2

RMissted d  tcasdsat@fgidIs™ o Ojls kx4 BBdzZj §
Mmodzr 2 ftotsHiSdzY dIsj dz' dzr 2 ftotsj Cls IS ]
fsojtrndesmisd 14 d&Bdzd di ¢ ts il =[fy@l. © diz® Y281 Is9x
cOLtOBBISCO §jtcotsc i’ fipf b5 dzd SrQ zOC Bt 722
sdzj HEZEh dJ L Of EM¢ dandsatz2zdl978c (LhradFats), 1¢9.8 2( @
(Landsat4), 1 9 8 4Lamgsat5),(1 9 9 JLarglsatt -d O O Otcd d dzj ¢
yJ dzj st d k&9 9Largsat7),(2 0 1 3Lardsat8),(2 0 2 1Lardglsat9)(
1 sfmdzj Hizs A dj fsCtsdzj dzdw MfEbddStses Mtsa;
o Cdz6k yodzd o MmisBw dzser j Isjmdzsdzse dyd ME c
hdJesSC sz ff jtcOlsdo dsdiz d fEhdsaliWuldepe® did
2019) (v OBdzeygd,j 3. Inyksy dzts fipifd?, HAGQz ) jfrP 5 HO
mMdmis) te@ddl 1 9 (T Cdzj dzgdwWw MmMHj dzOdzr  d3d dzdz(d
fsmdzEy ddzd thdsets?2 HdY HJMIsOdzyd tsdzedats G s
L Csmdntsy dso dzdw dzd J d3 ftedtetsHdzr = d Odzlstetsty
fMyd dandsati sfdetso O disarOdz@a) = d B Y HEZ 2Ot
MowL Odgdz" » ) OSCdBI ftetsBdzj BOBI, ¢ OC
dL d&3j dzgj dzed W € dzd 3O Is OLanflsatl)! e lc O @ s &E O GeRO Iz &
Bdzsc dr dz2Okzydzr = d Isj = @dudgr tSald 222), H =G Islgf Q §
f StetsH dag® tsdz¥ y d s dzdzts j dmf sdz' L s9 Odzd j§ ¢
C tsd3dzd te i JiClssjRdzd detdflslsg(dizlz dzd tes 9o O dzO  ff tsW 9 dzj dac
YOofmisfddl Blsdzd S so, Cwlstster j tsed3df B 6§ ogd) dzd
or MCdd3 twOL toj h jalzd], j2096).uWitclsImi ada® lfatimH z €
ftocsHBdz Oj Is tceOMmlisd, fts Mo toj d3j dzdz” d3 ¢
1dBdzsedud Ms 52 USGEMNBOYdkoz@] (MY BESd)J B
Landsat(Wulder et al, 2019)stsdzd yj Mlseo s tsif zB dzd € 59 O dzdz'
sfdeseo j HOdzgdzr = Mded &3¢ s oLulld éjal, @agLEw j Isfyw  Isr fi
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s50Bd&dYO 3.1 uvjodduj MSdjLami@eos s ted f

gl | d3gts y dzt
1 Ot Od3j IsteT steB dIsT J U
SBtSticlzH Y
uff zlsdz
l s 1 jtedg) solstsew |t oLty
{ B d o s Odd . .
steB | 5B tcOh | i J &3S ¢ 4 dzd §
ﬁg, RVB 80
Landsatl
8 MSS 80
=
s RVB 80
Landsat2 % 917 103d3d dzf 1 tOL o
- MSS 80
E RVB 80
Landsat3
E MSS 80
) 80
z MSS
Landsat4 o) 30
5 ™
5 120 (TIR)
8 80
< MSS
Landsats 30
% ™
E 120 (TIR)
-_g 15 (pan)
Landsat7 N 705 BIBddg 1 tOL o ETM+ 30 (ms)
4|
- 60 (TIR)
15 (pan
oL (pan)
Landsai3 30(ms)
TIRS
100 (TIR)
15 (pan
OLI-2 (pan)
Landsat9 30(ms)
TIRS-2
100 (TIR)

t OfmMyj bdetsjy otej d3Y OBl MfElsdd S O ME
BOIsjtcd Odztseo Btsdzj J yYd @3 dzO LaddBat CdRiSls ) d  dg#H
Isjrdzd €O dzj L OMlstcOn S Odz sls  dzj § 5dzOH
dzj d MY tc Oarditathis” &zO L OWdSCMdtcse OdzO yjteg L 1
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WiotcOdz¢e 1983 cetHO Bd ftlsjtewvd sCtsdats
pd3d Misy M L lsdd o U Btppdss st O dasis e @iz ls) d
L Of Zbgpddat5, C tslstste’ 2 HBdzyjdz B dz L Od3j dzd Is
tcOdz hj tcOfmyj bdetse s o tej d3j dad . balmdsat Myls o j
ftesdL sh dZ®W03g sHZOJ d fipds'C LOR BRFsHtctc j C Isstc ©
4 C Odzd tots o Oded VN s WAL WA tf tc O alzalzts s B TF &ZO dzj t
dzJ B34 dzd 4 Landsat 7 ETM + f(tBHBdA&YO
or Cdzst yj dedetsets. Csdetc j Slgtstg@dww 1 Iss?2 ftetss
fslstcjBdlsj dzj 2 BOIsjted®dz@B3E OudAsO® isB Is Gz | dig€
"SLC-off", sls iz ls dsj§ & € ) das B tc O P dgff dzv & Isfyw B ts5dzj
Hs fsdzsdBSd Sttt SO,

Itsdzjj SCSttetslsCd?2 MiesS Mddzkzyser E Isjf d
tcOB sls' MMlsOadzv jIs ofMjets 3 ClmAdEBTIROC ,
l 2019 GEBHO MisOdsowilsmw  sdzdesfmls! & dzj
dr thdtse j o9o9adHEkZ hdetse M jdsydsts?2 MmdMm
Landsat9, ¢ slstster 2 Mratsy Mt Motsdd  EiisOjzigb 9
TIRS2, S slstster 2 dzO TIRSOWMifigndsat8hL jJO Myjls Lk dziz
OB jtedzets?2 Sttetej Sydd, MowL Odedes?
t Ofud sdaetsj oTREA o jed@a t5Js dzttMarkimam Bt ald2g16) [ f j
sHdzd &3 f toj d tndsgOifsoiteials Mug P 1990 Odzls s o
f sdi3sh Iyh jiztc O M sL dgOs Isfqw tcOL dzd ydz' j wlslsj
sBl jClsso ddzd ckfmlsr 7 dzj mMse . J Is OB dzd
fsmMdzj Hdedr M Eldditse 5 HOddd &3 §f ¢ OL OL

s OB dZdyoO 3.2 dwtcOodzj dzdj UstelgaE 5z
Landsat 7 Landsat 8 Landsat9

8BdIsgz HOdzed 12BdIsgz HOdz 14BdIsdzr j H

256 tslslsj ¢ 40965 IsIs j dz€ 16384tsIs Is j dz&
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[ dzv ko j dzdyd dzdv o tcj d3j dzdztstersd Ist®r olGdsnCd
MHeoddzzlsO s WOL ] M Lraynjdusdajtiean@satdzoy ® dsiAmy G
750 MmyJ dzdzsQamifsd dHPhrMasek et gl2020)

o dzd o3¢ d Liamgis atf ctsmists dLtsBtcOy j A b ts
ZOdzH h OW Isdzse s ftsCtetso O, O dmistsydzd & d daW
slstcOy O h 8 e j dzdztsfyls d % & dgs jylsf tisketdd dedz® ,0 c
Mmtstetsh jo, 202L0d2Z3I P Ov MmMdMmlsj 3O MY kzIs da
¢ kd&k, yktse' ftojHMlsOo dzv Is! q dzt¥ tste i3C
tcOMmisdlsj dz2 desfisd Mo ts2 Mise OR It dfdsjd zmts aft? ,
4 OdgH dzj S d 2, lzLOYj S sp 0200 Bty ®j O dzd
CteOMmde" 2 d BdzZdy ded? ddeW 6OSOMmdz 2, Ctslst
OCIsdo dzesmils! tOMIsdlsj dz' desmisd, M drm § Bs
GsHBO " d3d dL d3d dzgj dedVv s (sl p etz R BER B

vs0OC i ddWsttd3OIsde j dz Mtcl wded[H 2 d driste ®
SlstcOy Ols j dz dzOv M smtsB detsMmls: EZd3j dz2 h O sy
sdz ykzeomlseadlsjdzjdz € 90Ot dqtetse Odzd ¢ o izOG
dL d3j dzgj dedw MtsH jtey OdzdwY oBH'™ o dzdflss wq
hdJtesCtsy fted d3d dzj dzdfgo jox dagO teck @tdcjts?, O daf'dtc iz B t
vsjtejrddzg, 2013; skttBOdzse, 2014)

v OB dzd WA X . SIcPdzH O OL sdz' € Odze@dzi=al, QLE2n d s
d dr ttsdz? Hdzw ttOMisdlsj dz' detsisd ( stetsdzB j te
d Hto. , & CdAHOdR], tc ¢ drR2MIs ts2 0zl 8 ; https: /-]l ww
mi ssions, tBtQh jddj 10. 08. 2022
r d Ot ¢ s 0dzd s O dz(Q
H dzd dz Landsat| Landsat , w | dBhOVY (dalsj
(wed L9229 &1 low, LBd H@ 2ZOL ZOYj dzg
( v {OLI2

. Judzt Bt O sCOL" 90] s

0281 032w s ) Is 9L Hj2Mo (

tod Gzdzv Is tste(
dzj 5B R SH d d3t
dzj ME sdz? ¢ 5
ftetsyj dzlsts o
0.407 048 , f 56 dztsh j dad
0.451 0.5( s OdzO| s OdzOR dzts to 5 ¥ ¢ dzdzt

0.327 0.4(A d 5 dzj Is
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0.507 dzOodetsdzj 4 ykb
0.515 C ObdBsmY jteo
0.515i i i slstcOy O Isf
0.52 fesfzmS O] |
1 d dzj dz B LW daesdd ¢ BlsicO) Ol
Hdzv L Olsj dg/Mf sMsB dasMisg
. Odzodzd Mis+ j o ftsojten datsfls g
0.52i 0.6( s 0dz0| s Odz sy ]l B s
HdzW tOL dzd yJ
tcOMmisdlsj dz' dztf
0.607 0.63 - - OCIsd o dzts
fscdztsh Of sfykze Mise dIsj dzj
Nzt i dzdMhd iz dscE s f ot
.. OdZOar tc Oy J dzdets |m dzste s W d dzdzO
0.631 O'GSStGOfI’]er s OdzO| s Hj2fmoad] |or MEC s2
@ slsshddls|slsteOy Ols j dz' g
tcOL o dIsdj My tsmtss dztdyf fitslsyg
) dtej ¢ zdz¥v yd+*
0.697 0.7( ftesyj Mse
WigC s 9" tcO)
tcj G zdzv Is 5 tG (
] Hi2Mmlsadj,
0.70'ro.75[;8%z;ng§g - Hisfls Ols 5y dat
dzj MS sdz' ¢ 15
ftotsy] destdo]
My jSlstej
0.751 0.77
1 dzd 3 dzd 9 BMdzts o dzfs ( .
o datte © slte0y 0] Isfp|EOL ®IUOI L 4
0.777 0.9( s OdzO| s O dzOQ : I gdzs e stsB o OL @
C tcOMmder Cdzj IssC 34 ltsG)fnlscflstzJ dzt
0907 1.20 b 4o
I 1.
1.207 1.55 ) )
{56 dsh 0 qize Mo dlsd dz
qoBj ¥ € dzj Is dL d3j dzd ded® i
d 4 BB ;
9 tSH 9 Is¢ O¢
9tSHB2, Zzo | )
1.557 1.6( Meseshls: (4 208! dessd
- lo tOfmlsdlsj dz
s OdzO Bdtsaddid yd f -
" 5OdZOtsJOQuq’2 fsyos O~ ( BlIst
R dz¥ 46 © ff smtse dets s
C tcOMmdz Edsj dzt h ©j Is iy
. oL tcOMIs ©Odzd o
1.607 1.75 MisH | tey Odzd v
1.75i7 2.09 -
. Fofmlso dlsj dzj
1JMJdZJQBd€}®mfnqmg8‘é)dzé
> 097 2.3H SOMzO|s OzOIs j §f dztso 5§ COMlsdls ] d dzt
fs5¢dsh j dd | J

f sye On
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l SOyd mlseaj dMmMratsHdZ = H Oaldggsdats cHS' S dAfzOqH
BjLBBA&ZOYds j Mded3SCd Hdzv-[ jsfijdetedfts stc @d ts o,
sCte MsdetsMmis § 2, i s dzlz yJ dzdzThematig Mapper fw dats 2
2 mls Odzts 9 dzj dzdzts Rand$a®, EinHartedsd doefatic Mapper PIESTM+)
(Landsat7), Operational Land Imagy (Landsat8) d Operational Land Imager 2
(Landsat9) ( s OB dzd yO©l 3 tc4 ) zdz IsOIsj , dmf sdz! L z¥

( mddad 2, L 4 dzv dzr 2, CtcOMmdz 2, B dzd y dzP?2
Ctotsls ¢ s5omsgidatosrdzd myxw 319) My jB3d ,( v Bd[dydd) C
19872022 cE&H' (5 LO WjottOd, 3 LO B0t

L O fj xels B 3. BAB)L B
v OB d&zddy@ j3zr Landsat, dMfsd Ltse O

[ OO ¢l j d3ts ydzOW [ OO | 4l j d3sydzOWw
04.02.1987 Landsatt TM 17.02.2015 Landsat 8OLI_TIRS
06.06.1988 Landsat 4 TM 23.03.2016 Landsat 8 OLI TIRS
03.05.1990 Landsat 5 TM 06.02.2017 LandsaB OLI_TIRS
27.04.20000 Landsat 7 14.04.2018 LandsaB OLI_TIRS
27.09.2000 Landsat5 TM 17.04.2019 LandsaB OLI_TIRS

22.03.2001] Landsatd vf + 04.06.2019 LandsaB OLI TIRS
10.04.20020 Landsat 26.09.2020 LandsaB OLI TIRS
20.06.20020 Landsat 17.02.2021 LandsaB OLI_TIRS
11.02.D07 Landsat 5 TM 24.03.2022 | Landsab OLI-2 TIRS-2
03.06.2007 Landsat 5 TM
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s OB dZd yo 3.5 dwtffjClistcOdzTMzETM+HOHIE IQ L ts dz
dmyf sdz' L 59 Odzilzmjls tsoyldie/evisNsIggs.gov/landsatissions
sBteOh jdzdj 10.08.2022)
[ dzd dzO o tsdzd [ dzd dzO o tsdzd

s 0020 &' Landsat 4, 5, 7 Landsat 8, 9
g d dzd 2 0.4571 0.515 0.45-0.51
1 J dzj dzr 2 0.5251 0.605 0.53-0.59
StcOmdz 2 0.6371 0.69 0.64-0.67
1l dzdy dzed 2 ( dzW to 0.7771 0.90 0.85-0.88
Ststetsils € 59 ts5dzd y ]
d dzi 16 OC & O dz 1.557 1.75 1.57-1.65
Ststetsils € 59 ts5dzd y ]
q dz £ O¢ o Of dz 2.0971 2.33 2.11-2.29
[ dzd dzdzts 9 5 dzdzts 9 ' . 10.60-11.19
[ dzd dzdzts 9 5 dzdzts 9 ' 10.121 14.5 11.50-12.51
lodHEk i ddSy@Ldg) dzdz" - tcOdzj J , H Odzdz" J
OdzOdzdL dqtetso Odzd M SlsH jddz' dadsf q(dr 3 58 O ilzg fm'c
or weog dzj tpg ts&ddls §f zOmmtsoe , f sdzlz yJ dzdzr = i to

Bzdz sdM jSlstcOdz dgF ° HOddzr = d OOk stot

I g mdad dfSsdizdej de'ls tc jQigvzd j( vUB.6) dzd yigD ¢ ) d &30
tOL ddyo Myjd s otj k3j dedsdipzlz (g1 OlpEAPs OO
€., 7i24@te26c . ) . [Isdsj yGQls g . wyfisitsj &3S @ Off -
tcOdz' hj fylsd dzO yoOfm. 1 O0detdzj j di.9L H dzd C

sOBddYyO 3.6 Jlwjkw fi j&BSd 5 &
4l ] BEYdOY Mdm l ] B fesd) SO do

Landsat 4 TM 10:541 11:15
Landsat 5 TM 10:281 11:42
Landsat 7 (v 11:3671 11:45
LandsaB OLI_TIRS 11:417 11:45

Landsa® OLI-2_TIRS2 11:47
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321 sdzjor j WHBOBjEBgBOEOM U MSdd d §tsye j dzdz
l twOBtslsy Brdzd dMidz L so Ode" toj L zdz' |
CjBetOWduimMitsets WOCEkd IsjlsO [ 4 v dd3g ded
MelstczHdzd S s RdzMIsdlskIsO ftotse dzj d3 1 QysdEEDE ¢
t¢1, RdMbdblzlO 16Q STFHLOYY B Bld®ded U ME dJ
s dMOdedw B' dzd B j WMifmdgpftacesdy @Ik 6g© Uzda
Hdzv ttteOdzdL Oydd d fto]j sBtcOLsoOdzdd HOdz
OdzOdzd L OsB N j 2 mdztsy dets il d=, Boatsdzg PL j3 HISO AW
tOMisdlsj dz' dzasmisdf gus§ tdetbh At MI y

O TOYKM re0B6OTaHNYECKUX U MOYBEHHDbIX OMUCAHWUI

|:| paHWLbI UCCNeayemMoit TEpPUTOPUM lpaHuUa 3anoBeAHOro AApa

= = = = [paHu1LA OXPaHHOI 30HbI 3aN0BEAHNKA

t dMzdas©KEIs.0 ¥ OS¢ Isdyd fif Setestizddy@ Is jJ2OPR Bz
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HC &ZOMdes ttdmbkdClk 3.1, Bod hddhkss
s ydzgse s dzj Mded yj flse ©. [ " ©lssB©OY j dd¥ ¢
fsye d ©OMdlsjd dsiisd, L dzOudlsj dz dzOw
20 gjstese, Cwlster 2 fusdd dfdedd df dfif figiCozvds

{fdmMOdedd tOMmisdlsj dz dzsls d

LicBlOddyuiMSdi fdmoddw fsHjtey Ok
stcOo W dzdflssds  (drsosoatsd WkkMOS. 1 Ot
dMfsd L so Odzdg'tejj HANSOG RS sl , © lsOB dzdyj 3.

3.7 1060di]ste’ { 6O B, dzff EEE ' L o O dzdz
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Hi] o sls W Wik @ OdA azOw i
JytejHjdvjlsmw
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s 8 JH o dad Y
Htoj Hd2W VY 9 L "
Hicj o Sistsw lUtG{JQH;ZO?stfl[;EBdsa
o' MO 1t J ’

dtcjHdzZd?2 H(RL B W jlsmw dz@n iy

dtejHdzd?2 o1 I " wodkwjlsiw BEtg

Hic] 9 sMists 1 toj M npztsO,

] SdzdztsIs O H g
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fd udriz(jve sl

[ o] 9 sMists?

RL&Bj 6% j Isfw o) d
f ts dzdzts Is to tisdsjHlg et o

¢jCkOte d | 1dert s d dj el
b s UwstmJHMBOaifijQ
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{BMhid (s o "
(50t 5d RLGJ Y JIsmy o ¢

) 6 jSIsdodesy| RL O3] W jlsmw gos 4
scOos & o h ¢ Odzj to i

{BMhid (s . .
tew JIsfqw 9
(50t 5d | RL 34 J Is )

U tc ©o-w
wig Czmls Ot
sor 2

o ) o5 SIsd o dats
m m

o Botse 5 Gt

g dzd mMistsmis j B |

P (Lidjdr j | RLBjGY jlsw o
- fsdzdlstcdn &

(H ke s BEsh
MW Oc dzts o 7

[ dzw Is teCCofyldidtc dzd yS se s wiekmMO BT dzd o
odHT |, orwodzjdeder j 5 yOfmlstslsj drm o Mmlists,
fsCtcr Isds ) fBufdgjsmseiz Legeodrsemdzssb g 9 7H)O
o' f sdzdzj dzO ¢ dzOMMd ¥ dC Oydw fm Iy jdeEstsdd yf s
ctezdf f (v jtodzj dz' S50 0O, [ StesLBoO, 2017; 1
o' { sdzdz] dz0© Vadda (W distopimal agglomeratiommethod. Il COyd
dzd tef BdzdL tsfhisd d&jyHEZ GBI jJCIsOMd tcg L &2 HzOIs
B " ff tsdzlz dpdajzte Iz 6 iy

v OB dzd yo 3. 8 QdiAfldO tc dadieFotyvedids W tclz i O
Jwelkzf § O [ sd3d dzO dzls '
1 J d3ts tc GBdS t@ligsO dz! | Oxalis  acetosella, Galeobdolon luteu

Pulmonaria obscura, Stellaria nemoru

Dryopteris dilatata, Equisetum sylvaticum

1 4 Bstc®@dz! dzts Urtica dioica, Oxalis acetosella, Pulmonar
BEBG Olstsa dzOy dzts | obscura, Aegopodium podagraria, Athyrium fil
femina, Dryopteris dilatata, Equisetu
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sylvaticum,Galeobdolon luteum, Geum rival
Gymnocarpium dryopteris, Maianthemu

bifolium, Phegopteris connectilis

(1Jd BwBkc | O

Oxalis acetosellaDryopteris dilatata, Equisetur
sylvaticum, Maianthemum bifolium, Stella

holostea

I Btcj Odz dzOW

Vaccinium  myrtillus, Oxalis  acetosell
Maianthemum bifolium, Trientalis europae

Eriophorum vaginatum. Vaccinium viidaea

1 dzOy dzts Iste<Ci® jdEsd

Carex vesicaria, Dryopteris dilatata, Oxa

acetosellayVaccinium myrtillus

] dzOy dzts s tc O 9 dzts
dzj Bstc Odz! dzOW

Filipendula ulmaria, Hypericum perforatun

Geum rivale, Veronica chamaedrys

| 5C OB Oy dzs |

Geum rivale, Urtica dioicaAngelica sylvestrig

Galeobdolon luteum

| zOy dzs s 6 0o dzts
( dzj BE o-© teis @20 i/

Galeobdolon luteum, Oxalis acetosella, Athyri
filix-femina, Solidago virgaurea, Equisety

sylvaticum, Stellaria holostea, Angelica sylves

1 dzOy dzts@Gvf O &8 dz@
(Bddetlstsy d !

Vaccinium vitisidaea, Eriophorum vaginatun
Scheuchzeria palustris, Andromeda polifo

Drosera rotundifolia, Chamaedaphne calycula

1 dzO Y dzts@Gvf O &8 dz@
(BjLsktesY dr 2)

Eriophorum vaginatum, Andromeda polifol
Melampyrum pratense,Oxycoccus palustris

Chamaedaphne calyculata

| 5] Oaaz@sdzs Is

Mercurialis  perennis, Oxalis acetosell
Filipendula ulmaria, Maianthemum bifoliun

Solidago virgaureaAegopodium podagraria

1l 5G Olstso dzOy dzts |
dzj d3ts ta@vdz! dz

Mercurialis perennis, Galiunodoratum, Urtica

dioica, Asarum europaeum
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1 J BstcOdzr dzOW Stellaria holostea, Aegopodium podagrar
Hepatica  nobilis, Pulmonaria  obscur

Galeobdolon luteum

| Eeatse OV Hypericum perforatum, Rumex acetose
Trifolium pratense, Veronica chamaedn

Anthoxanthum odoratum

[ zeatse OW Geum rivale, Anthriscus sylvestris, Dacty
( BsG Olstso dzOy dzt glomerata, Ranunculus acris, Luzula multiflo
Potentilla erecta, Urtica dioica, Ranunculus acr

Alchemilla vulgaris, Festuca pratensis

{fdmodzdj ¢tyer

[ dzvf ddn Offiaf o f syo ssBtcOL &£ ¢ @F ' o Gedf®@' €
G dzkz B BOBs® fmd3, o " HAGdgdgy dzts ! BHZ tkjedkdkja neplz taHtstsi3
135Md3dze B efEitfstistc dz” = G j SRS sdZsedyd MSdr Is
HiS Btsdz! " dr rcdzB@x HiSGEtS G jdaj sdyj M sets
Bsh desls! ,  EietOjdsiz jdd=zlrfipie d U J fif¢ef 20 Cisdinls d oQ o
i3 yodztsf! dzOdzd ydj dJEeMNnSElLENHEY j to1s dz
tej OCQdMHCk. K. sOBdzdyjy 3.9 {tcjfqlEdcDOd dzj tdeyu
dMftsd’ L so Odzdz" | © OB .

vsOBdZdYyoO 3.9 MOtOSCIjtedmMisdSd ¢ftsys ',
ftsyeo jdzdz’" = GJjdzilsdud MEdrm €6t
LIS}y sCeso dzr 7 tslsdzsy § dzd 2
4 BBOWdZOVY tec Odzd S
2.Kjdzsj ydfmdzts fsyoe jdede m 6 dzj Isdyjf

3.COdisd) steduj MSd2 MeMmisOs csiedd

4. Gtz B d 2O G & dzj § dad v
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5, 20dzd ydj desossBtcOL 59 Odzd 2

6. yojls etstedL sdzsse ftsys' 68 [ OdzMmJ ¢
7.6z ddzO0 o MCdf OjHBBMIsd (tj OCydd f
8. G dzz BREMMS S dzC t6j yd 2

REOC, o BN j2 MhsydshMb®daz §OBGBE ¢
wOfisdlsj & dsmisd d 2358 ¢ syoj dede 7.

3.3 [ steWtsdik] sted yd MSE d 4 i Q@D d3j s @1 dzr
dJjteOterndyj MSdr EkZtetse dz¥ n

[ daz¢as §it] cOmyf e dzdlisHdf'dz lsijf dadd g
WOCIststets o WizdeS ydosdzdtetseo Oded v [ dz  H g dzBGyd ¢
s smtcj Hiso Odzts  Is JA O dedf] dZOOCH tefsSted tesH dz' -
ftesyj(mim@&dm, 1980, uwdddtsdtse, 1998, ur Mt
2000) [ftejHiJdwjls EfmMdzsedw HdAv ftsdLtcOm
odzdw jIs dzO Isj ctedIststcd Odz! dzts § tcOL d3d h j ©
L OB tsdzfs yj ylalisOsjts) dzsc 5 dzOdzv P OW s O, fjtojtcOf
sctosdidzzs ttsdz? o L OC tsdesd3j todets?2 (frudy) Agj O tde
Hte. , @00 9kjtcOMftcjH]dzjdzed] HtedrmtsHWH j2 |
CsdWdekztcOyd s Isj f dzseo ™ - f sdzj 2 iz jotddt ¢ Is
GteOHdJ dzgls™ d3iyHEZ dzdo3d (1 2L Oyd deS§ s d Hte.

[ dzw Isj tctedIststcd d dmmdzj H g PUiAd 8o Or' r daBt
toj dz' §f @k yjidztemdtse | IsfiscteO¥ dyj MEs2 ¢
(Mdujddy cettdLBdsOd]j2 2,5 &jkttO). [
Ctedz] Csdotsdz ftsH wkECsSeasHMsatsdy o. . 1 21
| ftesmtSHzZE 9 f tetsG tc OB3AZJ Erdas [
dzj dzd dzj 2 dzts?2 dazlsj e sdzw ydd. 1 dzv EZHBBMIso (
Landsat ofgj HOdzdz" §j ftedoe jHJdzr Owteji"Hjdoddt
(1 dzj d3gj dels OtcdzOwY wyj2¢C 0 bjtetcdlststedd Misfis
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RjtOtendY . tojdzt jWO

glzh jmsoksls dzj Sclstster | ftoeOoddzO, CIsts
Witeds tojdz jJWO o fJtesMmistcOdzmisoe j . [ dzd 3ts«
BOMh IsOB OF . s OC { tcOo diddwEets dgdeq tddy]la g O rtoHs j
B ¢ Ot j[dadgANC. s, ISOC B H | dzjwWZdedz®% fMd tdg®H @)
Brils!: BtsdzjJ Htctsh dzsR jor Hiptflas flazjltd, d j tOten d-
tejdz j WO, MmowLr oBaker,d986)Ms ¢Q ,dzj & tgd@fipdgs o (1
(1958) orHjdvwdd Btdjj 10 djttOttmnduyj ME
Ud S drn Stedllsj tead'jH § dzf ded ¥ N BftemBBE] <ROW®
ftcdtesH] d o tjdz jWji, o yoOmlsdetsMmisd, L Oc
sdz § 5§ Od OteA¥tc Apl EaBg By j dzd Is' ¢ 5 dzd g Plaig o
1986, l1kLOYjdSts d HE., 2002).

tdd jw bjttedbfkgy HtedkdE2nNisodi &3 §t
BOMh IsOB O: tsls ¢ dzts & Geds' ydp(frfEnjtLtodzts ded Jj glzfigC §j H
s ¢ Odz dzr 7 (VIuL @,200zdz" ~ 1 to dH j12ldidsdy, 2 j Isy jfds O¢
Btsdzr " j fttsmistcOdziilse j dzdzr 2 ddzlsj tco Odz dzOE
or Mgld OMd dz' j oTurcottd, 919% 1 L Oy dz€ ts, 19978,
1 2L OyYjdeSts d Hites tsls 20,2 , 1 RLO@afgsiay jste,;, 2D (
Il ZHO®, 1999). rdv eoMmjm~ tjdz JWBBEBIIGOL
MOBsf sHisBdwW. {4 diejjH b ipigststc kOt jh ¢
Wotedg'j dz2 By @ " jes fstcWHCO  tsHisB dz'tc Otlas @t
lted b djtwOtendyd MSdy Ftesodzed HJME te
MCoOySssptcOL dz 2 fjtojrtzhH ] W vO8 dkBgH BRI Ok B!
COo¢ W tc OC Is(Wakdettzstin ® 7 5 | 1977, 1982, ) [ Oc
lteddgwilss or Hjdzwis! Isted IO WitcONB.Bdzcdaty:
niyj dzsyd mdzj dzdzOw ts@®uL dgp sreaSfyldy)y(j tedzr 2> h 2 d
nl, dp9.5).) tcddzjtetsd3 Bkztetsets h 23O dBsckls BT
fted Wtstedzdteso Odzdd toj ydews dzsfgglzls  , Mig jcte dzts & t
fsdzsecdrn Rtz twOL dzd ydesacthlsdg@Bislk®s Ol 6
st Odz des?2 OBy dzdlskzH 82, YyOfmls Owj didgg dZ2O Wits
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tcjdzr jJWO (1kLOYyJ) dyts,! sk 7)tej dz' j W Bsy j
ZOdzsy j dzed W tOL dzd yder » WteOCIsOdz dgf n f totsy

tddz jW IlittsdfSlsrdgddzdz' IsOIs dzOdztsy j ded W«
tcOL dzd ydets?2 dzOyOdz! dzts?2 YOMistslsts? oBOBEY ¢
oLOddsHj2Mlsedw o sdzdz, oMk O Is tsdzd o
or toOy j dgdesmlst djteOtcrn dd. { Mdzd dj teOtern d
MstczClskztcO® ftso jtorndesMmisd BEZHjIs BdzdL CO €

it WHBHR Eyj d - fs5COL Odzts, Is tc I 6 Istdzjtadrozy s ©
Ctsdzd yj Misoe § f OtcOd3j Istets o f stcWHGC O, Jd Y
9" Hjdzjdedd djtwOrndyud mMSédrs Ektetsodzj?2 toj dz
M JClstcOdz! degse s OdzOdzdL © o Mtsyd Is @deehite,
1997 [ Otcifzdz, ;1 ¥9 ®yjAE e, 11 919, O ROBUs d H
200,48sls dztso 1z Oypd@Es,y j2 hets)mistc O dzMmis o j d
mMowLd odzlstcd BHdsets B jJ SISO sy des o
OdzOdzd L O 9o PEEOFELIHBBR2LPOEBEIstcw dzO Ists, Y ls
O@GdzdL O dzO tsMmdetse j] Htoj sBOL s OdedW™W Alztc! j
f sd3tsh 4 & Bts ) dzts HesMsBE®Yds' { fgizdets j dzd Jj
dfmMmdzj Hise Odzd W . ( Mdzd dz©0 dMmfmdzjHizj B2
fjtejedsr , sts ftsdMasHdls dzOtelzh jJld@Cid j
MistczCIlskter BEHEI fdMOdr or MsCtsyoOmisls
RMCdzt yjdedjy otdzdz f yombsssilsts?2 0, 5 Hdzw
fsdish d B3 ssHO M L tsdzdats(Gasy dprs @a2dy,d o ¥olsizd ¥ O té

[ dzv or wWodzjdzdV dJtcOten dqiyy @ Ceas2y tsdedz O jods f
sBBh jdzgdetse s H 9 Iz dfurmodas #9871 iz POUI§ tdz® ,1999,1 9 9
2004 1 L Oyj dz€ s d Hies tsls d2t090,2 , 1 L2LOCDWAj BAES I4StS to !
SlstcOY O Is L dzOyj dzedw M j ClstcOdz! dzts? ff dzts Is dat
OMydmm JoygcdfdedBddese Odzdd s dzj o 52
(Oolsstem$ OW Fracdinsl cic.O@FPFOdzS 5, ). |h Gegzh § dz2© & § 5 oz
sy gOBEORj steso tojctej Mhdd ¢ dzsce Odzig & Gatc df Wiz
Yyomlstsilsr Mf jSlstcO® (w) e) :
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Log (uatfJSisteOdz dZO* |fodgs(lsveits iyls ! )
d ttOfmMmMuydlsr 90jIsmwv WicOflsOdz dzs?2 t©WOL A3y
D=(7-b) / 2.

 Odzd § o (SEAASHWCORGOdzdL Jtekze sfqfw  shMHisOls:
fesdLosHdIsMY M dzOy do Odzdy GCtsdzjBOdzd?2, |
ftcj HNIsOo dzj dz' 1 teidd M ©OidzP ldzdzts MY 5&Is tet®] ¢ s b
dzj sBatsHd @S EZydlsr 9 Ols! otsL 3y dzz ¥ Md3j dzlz
sMisOIsCd YfdMmr o O Isw fedzddtsdissds Wit
BOC M BOMz! dz" § L dzOyd dedv f sdzd dets 3O tsilstc Oy C
Md3d 20 WicOCIsOdz' dzts? tc O LL dgidis dzts @zl dzd y dJuiO ¢ d
tcOL dzs dZOMh s OB dz" ~ tcj dz JWissB tc QY is8 B dls-
HJOGdtsmisdictse Odets, JMmdzd § OcOd3j Istec, Qs j H
yofmis®gzHjls MisOlsdmisdud M di davis fg lintg & fste jndg J

1 sfmdzj dme dzt yd dzd v s i tsded dids ddd O dzts fipls O Is ¢
fesojtewjilsmw dOdzdudd fitedsHdud MEts?2 Meh
By dzts klseo j toy HOIs! | Yylsts o toj dz' J W § iz h
MmMeowL Odzgr GCOC:

WN=W,N,

GHYT Wj izsj UG EtgtsElso J bfffjldedtc - d Uz tdistotefiaiiz
dzs 3 ez . wBWzdz" Mz j Miso s Is Hwtvendzd 1) 2twjote d &
s OC, ottdzdzi! Bstofpgel gz SOIs Hj2Mlsadw WOCI
Moy sHisBdz2" » MsikzCIskzts, ftcd 1 Istsds, udJd d
Bsdz' " j dnr §jtedtsm tsdizdaz) dz' ' jOdats B v dH MY
Bdzets cdgjrdzd dzj 2 dzr = OolstsCtsdzj BOISj dz' dzr = f oty
1992).

vOCdd3 BBtOL B3, Hdzv C 9o OHEKOISO Mts Mmlis
YyJ dzZlstcOdz! dets?2 yOfmlsd Isjttedlststedd dMmmdzj H 5¢
off tcsc tcBadgp Odz! dzjQdE@RJL MY j CIstcO® BT dz o t
STATISTICA, O dd3j dedzs, dMCdzs yjdz0 o' Ml sy
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fsdish d yYOmlsslkds?2 Wdd seOydd, o f tsddz
fjtedsndujMSdn MmO dv e h dLis Qs O tieds OwlgOaie

HsC ZOfMdets ¢ jdRcel sdsedy) o s2 s € Pl
dmMmdzd H E3EEQ detbvH | B cOtc~dyud MEdn & eHdzjO2
L Stoktter s Mosle jlsflse kijd Ldsdesjtals g jide j @
2006)1 0 btto dzj BjL swmjlsdstgicds fdj deotdgdss,j ¢ 5
o1 Hj dzws Isfgw  C tedlgftaty’ dgdz' BjoztscCtafv v L j tedz |
BjLBjd j¥O yjlojchmstdd (0B § sty |
sl BO, . | ydOw), &O hjfssd d fjH!
OCdj ©jCd $OC vkHtsaSO d 16BYdO. 10 k
sy dzov Mmd s Qi Wiffz 8es SteByd 2 C so

vsOBdZdyod 3.10 RJtOterndyi mMedy &

. _ MOtOCIsj tedz j
LB J 1 OL 9 Odzq j |
cOL d3d o'
j L stej dzt j W | to
o ’ SR 3810
(R127)
[iLBtejd jW¥ ol Ra) 2430
LSt jdz j W Iste
o ’ ’ ’ 1650
(R59)
| L St LSt dz' j W i Is o
[d Jl £ J J Ud 1990
(R43)
[JLBtejd jW YRSH 1050
jLstejdz j W hj
[ J J 4 M 450
(R15)
[jLBtej dz j ¥ Mmj HRI) 270
[ dS et fREY § W 150
[dCtests
[ dS st jRfz § W 30

92



t MRS Ot dyiMSd] bktsedd Gte OddL
YU cso OV BsHjd& tjd j%O

[ stV sg) stedud MSdJ f Ot OrB 6%/ @ dz' [
My jCteOd detséts OdzOdzdL © BT O o' Hj dzj dzO
Isjtetcdlststcdd dMmMmdzj Hise Odad v . [ dz¥Ima§eDdB|HdE G t
ftedd3j dzj dz ftetsf M dats 2 Wddz Iste, M fsiEsh
Slsdesdlsjdz dz"@ | o Misls{ tcz®B 5 Y dzts 90 SdZEB B kxin
MCOLQde®o 9 1, dzO MjesHdz"h dzgd?2 HJjde flzh
fOC il ftoscteORBBEREets B M Jj yudddwy HA
(' Mkjou' MBBSH, 2z OOA,OW20 &M izLedours & Al0 3
2017, SHAZOSts 9 HOdzdzs?2 OBl dzOBBt E
teOMMmydls Odg sENV[thHsgc;JteO&ng'dzquG;|3fr]l$09dzcjdz
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2. [ Of ZOMJOdz (5§ j €O [ Of

3. { Mo jh jdedetsfls

[V s lstedyd M2
4. [mo j M j dzdets s/

1. stclzlsd L dzO

o sMmists§ O

m
m

GO

B

f ¢ dzsmis!

r

9

5.1 dzOdzts 9 OW

f ¢ dzsmls!

7.1 654 J 6 ydz@yy CQqussEigrd oz v Jzd

r

9

W J dz' dzOw

6. 1 ,ots

CtcdodL dzO tg

dzO W

8. [ OC fd &30 dz!
9. [ O¢C M d O &

10.} tetsSH ts dz

CtcdodL dzO tg

Cicdo dL dzO

dzO W
dzO W

OB dzd YOBSBY B dkj Isted Wj MS o j 't Gste @cligclds tgr o

Cac'dtp I € dia®fls 4§

Bl 5B stedyud MSdJ

Bd ¢ st j(dy joad@zj 2 dz' i3 ©WOL @3J PO Y d dzb G20 63,

{ d ik ddg Mddse dz" |

Ctcdodi a9 j B dedats ls 'i sfipo g & f) dadAs @jils * o
BOC f)d B3O de'd de@i @O dzB © O W
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10 tdmétfia€do B jdr fJtod i3 torf dBstew sd3j Ists
%O btetsodsy ®wBIStestejd jWO. 1 Bh j2 Mdsyo
djtOtenidyujmMSde bktsedzg?2 5 10 OO
sjtetedlssttdd dMndjHss Oded v .

3.4 [BhOW Maj B0 OdzOdzdL © H Odgdz" ~

[ Mdzs o dzts?, dgfjfiititss dz’ L 50 Odggzls B H o ¢ tlzOB tizls § , !
(mOCjdz, M20Q &R, odsh ier H dilBdlsks Slssc
oL Od®sds L OodMmddz" § Silstse tcO Y fagey q tadsda=dy’ fry
WOCIsster qdzd ccdzOeadz' § SCGdBY dzd dzlsT . J il
f SteW HIEG @lsls MIsOyd sdzOtedets dzj L o3 dzdetsy  ©
Mdzj Hs9 Ols j dz! dets, Istsy H jMilse jdzdzr d dzo Otcd O dzk
d dzls j o9 OdzO

486 dzZOMdzts 368d MBEQBUYJ s ddzb P dfzstse Ols |
f Glsj § j=Bdgssjh jdzgdj B SBHEBSAdR 6 dzOoadz' = § dif s

1l jtco riBOYI ttOMmyJjls d dzottldaa|@dzlestisy B tc Oy 4 d
(Bzdzt sd Mt j € Istc Qdndsifi \rO H{Ojddds BdRj I9 dHOHdF ¢ dzC
(s sdzpdzls " O gz o dzf §| ¢ Ode@shf (M digag2dze L J dz
CteOMmdz 2, B dzd 3 diaf 2  f{UaS BtOIS (ot®dn ts| ddaleticad ¢ de O f ¢
C OO KO | tcJ LHARY! s © ®©3p 4 BdEHz] idedsEt©®  dzO0B dz¥
o Hj dzw3eCldshight tdzj dalslzv i 24 dUs BB s dzfstzls™©y O8 h d j
ddzd € sdzdud Mise &b HHeEOE detisfiply 'C Odzd v )Y Sls &
o zOy dzpdg®dBAadQtcz B jdadetg Ac Olszter f s5C OL OWOC Ylp &
or Hjdwelsfqw  Hdv Htlzcé dn Indelritsdadlipos19852 d
Patterson, Yogl 1998; Campbel] Congalton 2012 Baig et al, 204 1 ©dzj J
tcOLHjdz des tsBtsBh O8 Isfqw wigcCtsfisdzr J ddzo Oto
WesmMddzlsj L O d oMy ddzo Ot Q@A dz'o JzOd dgis @
[ BB jded § Yofmilsdz =~ ddzo Oted Odzlsts o fsL o
ddzo Otcd Odzls T ( d dzo Otc (®Islts O O S EfsPpitdy dzf ® ) O & |
Emlss2yder j tMmMtse j dzdetsMmisd WEdzC ydosdzd tetso O«
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syjtejH!, M Msslsds § didhlz @sOCH O Cd 9ostadz @l ¢
H dzd dzdzts o ts dzdzts dandsattHtOels| j= Bz dz sd MY § € Is te © dz!
fiedsHdud MSd2 Mg &ish dipptvQ@ dddzdzi 2 § d3ts y dats 2
Landsat4-5d Landsat8 f sfmdzj 2019 GtsHO, Isj f dztsoe ™ j
SlsHjdz dets 5 s Pfijf sdg ls tsre Uz ) mMkzc ks
ddzo Otced Odzlstso s [ 71 .

1)ApKocTb YacTHble O6wue
2)®oTOCMHTES  YHBAPUAHTbI  MHBapUaHTbI
o 3)BnaxHocTb N—

3eneHbIN
KpacHblii
SnvmxHuin UK
KopoTkoBonHOBbI#H UK “HESEEter.
KopoTkoBonHOBbIH UK -mi eses

1)ApkocTb
2)doToCcUHTE3
3)BnaxHocTb

CuHuM#A

3eneHbIn

KpacHein

BnvxHun UK
KopotkoBonHosbin UK :
KopoTkoBonHOBbIi UK T Sseerse,

I dMzasEeE | 30 § sdzeyj ded W ddaelsj G teOdz' dzg' ~
Bzd sdMmf jClteOd dz = HdMlsOdzyd tsdzc

| ssterASOFf ©OMYjl §O0Odk)lstetse  Higjew ¢
Bt sij sted U MCdJ JdOWmPisds™ ~ tog fz P8 Od Y
sBBh OBEEBHISAE 6 dzOo dzf 1 €OMABYsHs dzilSA&IAT b S Tl
[issHsd SOM®j dadgts?2 s g or wedwjlsfw
tj dz jWAR. 3 GBLOLE L ekOs disiird sls  d dat
gL' stsydztsfmisd, fny Ots ! to da@Bmiin p L daC@pddly j~dz! dz
ddeV stedsOydd .

vtejIsd?2 - d OJ ¢ tc CoyQfted Odetizts o tslstc Oy j dad W
fsteWHSCO tojd jJWO Hdvw fodbyjddw &OdHh O
At (tdmMezdesg s&dz ) Ismw o jtedW dS Oydw  tso
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ddzo Otcd Odzls s 9 dzO s dzts ajls O I dshgdg v j~M & H Axded
Bz dz! sd e ¢ tcj Mdgdfus dafizr R IPUZc  d3d dzO dzls dz' 2 O dzC

Oue WHBapWaHTbI Mo Mmaas3

R R R
- L %

MUuBapuaHTel no MAO3 v penvedy
(ManpwadTHbIE MTHBAPUaHTLI)
" - RN

UHTepnpeTtauus
KnaccoB Ha ocHOBe
anpuopHon
MHdopMaLmmM 0 KaHanax
CbeMKu, penbede un
noneBbIX AaHHbIX

CermeHtauus

L 2L .‘-:,

{ MEWBEE j GO §sdkkzyj ddy ¢ Otlsr kfkss?2y
Mehlssw dd?2 &0 shdss | ddsjcecod d' & dd
wjd jWO d §sdjor n HOddz 7

Yyile jtolsr 21 fislsfyj dzd 4§ COlsr d dze Ote d
BdscejWdLdyd Mmedn Msmilstsw dzd 2 af Ojdanp dz Oy o
LOf s jHddCO d fteddzj y Oh j 2 Isj tetcd Iststed d
CzOmMMmdW d < Oydw dzOdzH h P Isdgj B to df Uzp Otc g O dztf is ¢
Fracdm v 0O¢ C0O¢ ftod HOdzdzts?2 & dzO f) midhW) dogj @agd]
&z 2, Bsy dets slsmdzj HJIsH M 3P &Y § z ¢ lzOG
ftedztetsjud dzdzOtc OMiIs O h 3 M/ 7 L j dddzv dizfzd ¥ L @c
f dzsh OH ! BddzijJ 0, 1% wls oMmMj2 Isjttedlststs
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(el tobszdz&EO WD s, O o dédzgj 110 Ikj dz
Md zZsw EWw®OH o BYIdMOddy oMmMjinmn SOOI fMlis
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gOdZ%DaZRS COd RrRs € 0OdzO
04/02/87 0.74 0 0.20 0.94
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03/05/90 0.89 0.08 0.02 0.99
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27/04/00 0.88 0.08 0.03 0.99
27/09/00 0.80 0.08 0.07 0.95
22/03/01 0.96 0 0.03 0.99
10/04/02 0.63 0.03 0.32 0.98
20/06/02 0.80 0.16 0.02 0.98
11/02/07 0.96 0 0.03 0.99
03/06/07 0.75 0.17 0.04 0.96
17/02/15 0.68 0 0.31 0.99
23/03/16 0.93 0 0.06 0.99
06/02/17 0.85 0 0.13 0.98
14/04/18 0.67 0.07 0.26 1

17/04/19 0.79 0.08 0.12 0.99
04/06/19 0.79 0.17 0.03 0.99
26/09/20 0.83 0.08 0.06 0.97
17/02/21 0.95 0 0.05 1

24/03/22 0.86 0 0.14 1
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mi J &S d, GHy tBhOw WwWiltsfls! omda COdzOC
COdzOdz ykomlsoadlsjdzjdz € MtsHj ey Odad® n dzStot
W sls tsmd dzl€ jisLe@s,Is ¢ ®o B @zdztsto @ dgO dzr  tehPdg @ jisjin W s 1o |

skdtsmdlsj dz dzts MlsoOd d& 7, ftetsmdzj ¥ Jo O
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csotstedls B HOSCIdyud MEsd3 lsmkzilsMmilse dd
cOL d3j odzBRO®©J OMeztec d Hw. , 2023)
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[ OO (HivyOfmisdy 2 ddzo O | tsteOw CisdBYf tsc
04/02/87 0.83338 -0.225769
06/06/88 0.76779 -0.351274
03/05/90 0.75210 -0.435782
27/04/00 0.80826 -0.425372
27/09/00 0.86436 -0.246900
22/03/01 0.89288 -0.147820
10/04/02 0.38077 -0.691145
20/06/02 0.82572 0.027413
11/02/07 0.92588 0.076060
03/06/07 0.84626 -0.040981
17/02/15 0.91723 0.267296
23/03/16 0.92830 0.215044
06/02/17 0.90709 0.296813
14/04/18 0.68339 -0.261085
17/04/19 0.84035 -0.033219
04/06/19 0.80442 0.352591
26/09/20 0.80018 0.225330
17/02/21 0.84226 0.429078
24/03/22 0.81234 0.426646
O dz
aio‘jt;[ f”q - o 12.80322 1.930207
[sdY s 0.67385 0.101590
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s oeMmjdBd Meestokd Ml jBCd ftod BOCMHdBod

¢ s By 5dzj C

2020 CEBHO, 3 ®&OWWI1Q@BH OsHO,6 207 dOY Lo
sfdMOdzdd 23% Bh jets 90! dqietse Odzd W .
sBh jets o90t! qiesoa OdzedwY d JtOSIsdud MSd dzj
Rs ¢ OdzOdzO, Hssf dfmr 9 OW ) tOL dz' 3
flj dzlsw B W d2 B2 OBOFBSHI® 90 CEHO.
s OB dAYQ L 2dz sOIsT ddzlsj ctcOydd
Rdzls j etcOydw Ctdif tsdzj dalst B dzd
Yy Ofls dz' . .
(HH/ d3d dzo Oted Od
06/06/88 -0.535859 0.558682 -0.341954
03/05/90 0.282146 0.586703 -0.546913
27/04/00 0.409405 0.579390 -0.409305
27/09/00 0.711403 0.390996 -0.096023
10/04/02 0.811353 0.304654 0.099092
20/06/02 -0.669391 0.577144 0.102948
03/06/07 -0.753309 0.457787 0.191870
14/04/18 0.797207 0.238260 0.299145
17/04/19 0.845519 0.225776 0.277709
04/06/19 -0.669977 0.513461 0.290207
26/09/20 0.110937 0.591795 0.551182
{fdmoO
9 Otc! d 1 4.525929 2.502002 1.204661
dd
[ s dzw
0.411448 0.227455 0.109515
sfdmo
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