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fsflzdayydd (Stsdzjsoddw d off"hSd udmdj dedesflsd)

o dzzlstcdo dH O
l Oy dzts 2
BOIs § BBOIsd UJ

dpdL. O dz3tsH j 2 Milsea d W

B j dzdats fyls ® Mo tej B dedetsets 1 sOF O
fi) s BsHj dzdtetso Odad W 9 1 Csdzse d d w
BOIs § BOIdUJ M BsHJ dzd Mdsyd = Mdmsjd, §fshist
Bsdz' " 5@ s Csdzd ud Mlso @ J tclp P elzdzl Bzd 2  dzg ftedotsHW IS
EHso dzj seo sted s j dz' dz" o3 tcjLEzdz OISO ftesedesL Jtotseo O
BOIj BOIsdyj MSsets dBsHj dzdtetso Oded™w o 1 Stsdzsedd Wo d
oL OdBsowL Odzdz’ & BisH j dzj 2 .

[tezc OW  ftotse dzj B3O d B dzj 6 of @ deddits H BEAF P d3 + € 5 dzts
OCdzs yojlsmw o Issd3, Yt bkydshls: 1 Csdksecdyj Mt
odMmdls B©ls otL @y dztsMisd Ctstete € Isdzts? dHj dzlsdW d¢
Bjtews lsmwv dz0 fteOCIsdCj Mtsptitss j siglsOa dvsjddds ¢ judr i€
tso tcj d3d dadz" J f SHR SHT ¢ BsH j dzd totseo Odzd © 1 Cd
fsdzsy jdedw, vybs ofj wOMMdBzOItcdo Oj d&3r j WOLSer
ydygd de34TGJde- ] Lissdz BtsHj dz' jtef fdzj HIz®
f sdzOcOw, yYbts oafMjcHO W@y dets ¢cf sHMBBIStej Is! €
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toj dzij BtodqJdedd L Isdd3 ISBfnlsBWlstsznlsatsd3 ftoj HMIs
y des  dzOL 9 Ols @Bfr]ISdZ*‘ISCfLGl{Cf quc{uJﬁ]QISGIS f tots
SRde" d3 6 OMMBsiste | dzd J ftesyjmmse ¢
odMmddBsmisd ls Isscts, ﬁ]IZthf] ) JIS dzd ftddydyd

]
rOdzJJ a3’ sBMEkHJA stcd L OHOYd, dzO f tod d3d
dzd o 5L di3ts ) dztsjndgj dedztm aldls o doL I3t o 1j ﬂzq’WQ glz sdyjmMScdr fjto
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1. [Hj ddtess Odedj dL B dzj dedv tOMmisdlsj dz' desfylsd 1§ ted

g ydlsojlsfmw, ylsts fted dL d3j dzgj dedd € dzd B3OSO o ff J t
ftesyd M d YGsyd M’ Hi Mistelz ¢ yd d d dz@ls3d € §f tc @ af jsie i
1 dzj dB3j desse ftejyH)] oMjcets kZcdzj tesH O.

[ BH j dzd , sfdmr o0 hdj Ctokzdtso stetslist
BOdzOdztseo " ddd MlstckzSIsktcOBRd B dzsydetsets Is

BdBGj dzdz" n
qy
fesyjMimtse L OCdz YO  sTEMsHas o @e@q SR dzp daff d M

d
0. Skt Mo
o Gc Oy 1 dzj

iMlsjMmlse jdedes or Hjdzw j 3" » CtBY Otcls d3j dzals O d dna ]
v OC Y j Bdzs ydzOW MlstczClskztc® d@sHjdzj2 Meaw L OdzO ) dz
ftesyj Mtse e OL dzd Y dzts 2 ftodtetsdd dsd ML dfrud MCa{q s dzts
1 CsdzsedyjmMSdrn) d BBEZOHOs hdhn MOdr d3d teOL dzd ydz' dz3d

ltcddsj Oz tOLodls' 7 ddidlsOydtsdede = dtsH j dzj 2 d
BdtsmW jtoder » ftesyj Mmtse ([ tsdMmjjo d Hts. , 1985) .
(f sy sdzdese ) G dMOdedwy. Clss L OtkzHdw jIs ftose j
1 tsdzj § sts@ 5, ftcd dMfitsd LseOddd Mdmlsj & B OdzO dz
Istsydats s ¢ gL a3 tej dzq v dzOy Odz' dz" - H Odzdz" n d tJcts,
L OodMmd d3sMmisd .

) tc @& sBelftelov et al, 1993, 1996) Brdz ftoj HdzsY J &
Hd dz2Odsd yj MSCd2 ftsHAtsH, © Cwlststetsd HdzW i dMOdedWw
dmf sdz’ L s Is "BdtsS dzd B3OIsd yj M d 2 ddzH j € Mm" d dzd
B¢ dd@ZOsdui M dd3 d dzezp § tipBupd ¥ s edzgBFPls thyui H&d-~ 1§ Ote
sO¢ dn co¢ teOHdOydw, Isj &3 j tOlskztc O, smMOHCd) , fi
nOtcOSIsjtedMmMisdC O tOMmisdlsj dz@ desflsd . ABSted3Odz dzf @3 BB
Brls: fjrimsOo dzj @ tskasep @lp @ jCdizd 3O d Y Khe @D ¢ O

Bdetsy j Mlsots f OpOd3j Ispso {IB}G)&I:IS{dKISJB}ZJ sets fsCptse O
Cdzj 5 delsOcsd  sdesy § Mise © € dzd G Is d woffndsdsrs Isvipr@gy O o
MpiHdzj esHBBa OW Isj B3 J pOIlskzp O, Cedzdyd Msots tMOHC B
Bdzsy i fBle @@ pOLdr R BdSCddBOdyi MCdR MARj&OR  We
tOMisdlsj d desmisd S 0OC fsHECkdo datsfyls! ,tcOR) s dzif jy gz tizd

mMeseh jmMise d Is. . 1 COyjmbej ftoddjtcO® dBsyjls BT IS
1 s dzd 30lsdud MSdd Mmad d3r ~nOtcOCIsjtedL s ls p Oo dz
w o

Bdtsdice o Ekmdztsed EmMlsOdzsoadoh jesmw ¢ dzd BOO. |

sydzSd fitiHodyjdzdw ctOdzdy ©WOMIsSdIlsjdz' dzr = L s5dz

Cdzd BOIO. | dzOMmlstswh jj opjdBY fptsecdetsL dz’ j Btyj deS d
fpjHMCOLOddYd dsotsets pOodse jMdese s Misfylstsw dad w
Olsdii3smW j pgdzEdjpddd ff IsOCdr fptscdtsL s o §ipoke tsyd
fOdz sOdOdzsed fpjHYsZOCO] @Bsets Msmisswdzedwy  BSH,
(Smith, et al, 1992) 4fdtcde jH,jdzr tcjL zdz IsOIsT tcOMmyjlstsoe,

Myl z2Otcd W d3j MERFBO IsddL d3J dzj dzd 2 , f sz yg dedzr = dzO t6OL 0
C dzd i301Is O. JHEZOCts ots oMmjn tQOBtsIsO: sOCBEts tisH O
Hotsjdzdw w[2 MmEhiMmilse jdedzts d3j dz' "j =~ OtOCIsjteds = ¢
1 st stsd3z tsMis @) Is fifw Cod@iSwidipielr dIs dzd dzlsz sSlsdesmw Isfypw tej |
ote] BB dZOZ § sdzzyj dedw € dzd ZOsdyj MEsets MmMyj dzOtsd v, |
ftoesedsL qiokzj d3ts] Qo dzetseo j Mdets] Hsdzsy jdedd . ( mded 4

CBEHO ©OMsdljsilsdyc Zhissdiss sets O detse j Mdzse 5 Ms il
Hsf sdzdzd Isj dzt detsj] HtojH sdzsy jdedj B Istsdz, Yylsts f sfyc
My dz0ted j o3, ¢ dzd B3O HOdzj J dzj d3j dgvJsfmw.



MaTepuansl [1aTon KoHpepeHunn «MatemaTmyeckoe MogenupoBaHne B 9KONOrMmy
QkoMaTtMopg-2017, r. MNywmHo, Poccusa

&d B ZO ©OL ttOBdveIOWED al, BEHIAB) ,( o Sshttos?
d 30Isd yJ M ts2 e J d3r tcjh Oj Ismw L OHOYO sYJ ¢
s dzOGc OW, ysts o fipotsds § pdBs-dzits Pl dls jdd poas
Odz" j Isfgw d fpd dzgj pOodetse jMde » L Bjdaj dedwr,
bies?2h jRY dfjtcd @ sH ©ls BHdEEE sdfO t©oOMsdls
Odztsfp: otcj W, LOttOYUdoaOjdisy dzO ff jtoj - tSH da"
ydd womisdlsj d dsmisqd, ldfokd, Stk j 6ft
rsCO sftejHjdzjdedw o pL Of sigfezdzl § $Hshgsise® OL C

Qac g Foa
=3 OTOogli-g

Cb bkijBhkjls O0dZOd&dLO ©OL dskOMh OB ds2 1§ 15
ydd, Cobsts?2 dj O pldeddaalbs |salcs ¢ @
C zOfMMmduj MS sk § &Odaj, ftojH skzOc OsLhgfids | dedst d3ta ydERL
tcOL desd3OMh sOB dz' » § jtej d3gj dede' = o GJtoddeydyfj daj oL
& ZOMMdyuj MS et MismMss O § dMoOddw.

2.9V L! d&iNHE udhdzjckdssiyls dsts d dsHnd B . &34 Is

t OmMMmdissIstcd d3 H toc Zic isd to jLHQ HlG) i | (BsHJj dzd tets 9 Odzgd
ydndzdzsmis' ¢ o9 dHO d RBIlsOBBdJL Bsd3 sMsesd, tfdqtOwf
ftesHESCYydd 5 ©OLBjtcOdZ BStcc OdzdL BOB, o' § sdzdzi dzde’ -
Makarieva 2004) . Il EHj &3 BYfdtOls: mw dzO0 Mmdda) ptee ™ @
L OBC dzkzGstistndss o steslstso dzOS Of dzdo Oj 3" = o L CsfdMmisj dB3C
MisOB d dz' detsfls* & , ColststcOW sBjMfjyde 04 smw C s daf L
1 Csfd Misj d3, gdizdi s hda €S tsdzj ydzr J tcOL d3j o' . 1 51 Is s d3k
tcOMisdlsj dz¢ detsls dj fiplsetctO L Tt dzS st s h  » d dzj ME Stete§ dz
dzs € Odz! dzf 7 1 C tangtds i3, wOQMlsedds j dz! dzf | St Odad L o3f f
fteOCIsdyd MSd djtf jtod Cter 90O h djmw dzdh . 1 51 stsd3lz
dzi MC tstotete j dzdzd te s 9 O dzdz” 3.

r dzvw  f sdzd ds@ealpd §f s etstec OdzedL Oydd  Ssdzseadud MEdn
otsftetsf) 5 MewiLd MEttishisdmdikb @zt dztf R 3O d fipf Hzges b o

FAFQ "~ 0=g0

g+~ pcoITO
_Q,&_ﬁ_chem T

O ONSsSSI*~®m

g7
©]

odmoO
viss2 ydoe smis {Qtsdztscq’uc;fn dn Ms®6 Kk j misiw so Ok
B3d dzd B3O dz! detsfyls+ ¢ W dzES skzOyYd 2 fnls fdr - LOfOfMtss t

Clsd WS¢ IskzOoydd otL dd¢ O¢ s fr]dz HfMlsed] t©OMMBCE dzO
HijfmMstezS ydd, stcc OdzdL 2 o5 § teOL dzd ydz" d3d o dH Od3qd
nOtcOCIsjtodzr J] tOLBjter Mt j2. ItLrddcoshdj HJWdy
tcOL tolzh j dede dzsC Odzr dzr - iQIsfr]cffr]ls;d3 { Misj Mise j dzdzts
ftesdmMatsHddZO &BJddBddL Oydwy OSdrn WkkCIskzOyd?2, d
ftod dzgzd ftstec Odzd L Oydd dzts€ Odz' dz" - lQIsfannlst3. RMn
(Makarieva 2004) f ¢ 0L Odats, ylsts ydmdzj dzdztsmls odHO
fieddydyfz, MmMewL OdoO Mt Mnisl Hdzditlie jeiQzddes tosjds Owfis=iBdol o

fdzj Hize h d d3 on'ts{Lg'IEdezdn[Jijr]IZHq’@ It ©jLkd Ok M {§t

BsHj dzdtetso Odad W . 1l sdzzyj dedetsj Mtstsisdetsh j dzd | dzsmd Is
fesdzbyjdedd JJ Oelstster dai ¢ idd§vtc j bsfigite jdHedz s dgd wn. O to[Odztis |
sdf O3d oL OdditsHj2Misodw diHE ftsflzdvyydwdad d dzj
wodzj dzgd?2, €CO¢ Ctsdzy BOded W ydMmdzj dedetsylsd o dzd ¢ tetsfls
d Mdzd d&" ~tslsdds TGOfnfrJOBOLstGO[S@lﬂaJBdFﬁ]@B@J@Bﬁdﬂﬂl%dJﬁtﬁﬁwm
9 9tsH(dIs! o COyJmlsej dsHjdzt dzgs?2 R OOCIs] q’fr]lscch[
ftesHEZCYydd ©OL dzdyde & Ysfbkzdvyydwdd, or~ntsHWHJB]
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99 jHJjddJ ) BtsH j dz dzJj stsdz: € s tipdefy dzjdalzdetsFisl® d g doto
ftesHEzSydd.
3./deEOyudsdd j d HjdscEONdUintd) fosyjmnnr . (.
[ detOydd wodzwe Isipw yOMmlsder i3 Mz yO©j &3 OH O Isd 9 «
ftcd dqL®Bjddeh drmw Ekffdzcedwas MtejH, © YOMmisdasMmisd
[ deteOydtsdadz j ftosyyj M- nOtOCIsjtedL z¥ Isw tc OH
st j2, SCtbtt'?2 ftjHMsOodvjls SOLOCIjtd 2 ©OL
t OmMmdisslstedds 1 dzgjted jIsdyu MSd2 BOdZOdzlf Mtse d. 1 tod -
ey HOj 3@y j OtcWdsr 1L dzjtcedd dzO L OBGIE 8 f slstsd
fijtejHodaeOs M jcsOnimo Suc@dd@zd i &3@ fr) date)p diFf deff Hiz e @ ds ds B tc O

q=(A(u) 4) geryimprdy» NSsEshls fjtjHodyjddy shte
[BGL &ZOUd R ivd@Hidlzf ddHdeodHEOd ds?2 OCIsdo dasfl
g dzj 202 2 ©OL®Bjt ddzHdoJHEZOM ds? S(sStdsetsZ,-Isjid

o] BV ootfipfOrdetste f M-pddA@lvd SB-SHO e ¥ Matj2 ¢
USGHO, syjdde § dztsh OH! Ctotsoats?2 Isjttedlststedd s
MEctetsMis! Jjets otMmimlsOdztse dzj dzd v , O OS¢ ddg- tseiwv
LOtcOIsORd dz20 f jtej BN Jjdedy d hdtseodz d3 d&3j sOBdzd L
1997) Bl dzts ftsdzeyj dets Mmtssisdztsh j dzd J , syj dzed o O h jj
Mt j2 @O ©OLBEKEM o ©LOL&GjOR C(sStedss’ 7 § dzsh O
gL @ uw R

Clts Mtslsdzsh jdedj sy dets IstOCIstso Ols CO¢ fts
fesfiedvydd. AdLrduiméd?2 MBrmd jj LO0Cd yojbsmw o
oLtesMdzr 7 M j2 © ftojHjdZzOR HddsEts o dHLA BB t£dzj
tcOLBtesMiz o ©WOHdEMOR ddzHdoedHEZOMd des?2 OSCIsdoe dztsfMmis
Otcj Odzz. Cltsls tOLBtetsM Isjd Btsdz hj, Yjo ez Oydd
cOL dgltcO 1 dzw CtsdiSdeq stiz®@RAdUsy jj ddzHdodHEZOM dets?2 C
MetstesMmis! oL Bsydes tsftejHjdzdls! daj Itsydajj, ujdB f

1 O% dz¥ yg ded g .

RL orhjftcdojHjdedzr » ftodd3j tots BBtsy dzts fMH J dzOIs !
f te s d mMOdzd d >1dSB%SQEfrJlS&dSOlS@(B@hdMJff]‘idJ SBOL '
sfdmMOoddy &dBdStesWdLduijmMeédes tBI jSCIktses. 1 MmMisd €Iz,
Mtse d3j Misdzr j gL di3j toj dad W sBh jitoddaw IsT A ) zOMmils sw
i Jte] dzj dzdzts mdkez, = € tsdizy Bialic®ayd d ¢ Bdzdq j Ml
56 tc Oded Y4 dzdzlz ® dzzs dL i3 ted Bsmils ! .
z

Is
¢ J dzls Odzt dzOWw MisOdzts e € O, C silstst
tsdztchch;fr]Cq’ tcQodzj dagdw M) Iss2 4§ Mmlsjfjda ¢
MOdedi™ SO ¥ dL S d, o B@IGls fdcts & 8 edgtsesl ( B, dztf © 7 &

{ OBBlSO o § sdzdzj 420 § o §-BAOHOBHS H )t 1 A ( & tsOdzls

[ dlsjtcOlsktcO

pdzj€MmMijo 1.1., strhjeo R.R., 80OL'GCddO v.)]. AdryQEhsEs) d
1 jlsj epimiesdj Is] BSWPEMHOIS,

ljzslsjdzse 1. ,1 ., [tBOdse ¢.rR. 1fbdvydtsdds | &BsHjdzd M dz
BsH | zdtcsD OHzZ j 1 9 &6

Iste 1. [(HdMmMsets L dz0Oded?2 RL .B,c OdBPTHUBENdZ | IstckzH T .

| sd@sjlte [ Olj Oy MC O Isj &iwidv. b 4 UOTIEBH.0 fih j fMlse 5o Oded j .
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Isteh €se 1. 1. AdLrdudimSédy d Bdtdtsceifud MSHg sirzcel 9 & ls 53 YT

sdteddzj dzgSts ¢. 1., 1 jzslkjdztse 1 .1., 1 BcOIrwagomizydlsfdsH j dzd tet
Cdzd BOBd Uy ME 52 dzj Mls OB HAMBMELIE / 61 o1,

stsfr]Isq’u dz 1. ¢. Cosdzs ydw Ol iy, oy D& O&s.MW j 6r & dzd BOSO.

I sdfmd d 1-1-, oO6dzj SmMOdzntese 1. 1 7f s 0ll®BEOf.. v Jjdsej s d Bd!

HSdtGJb)]JIS., JsesWjls .. uMmists?2 ydoe sfinls,) 1A@HERBFEK d ud MSdr MBtss

ABSE 1. ¢. 1 0YyodzO Cig Odzlsdria mR 2 RI7@dzd ¢ .

Bel otel ov N. V., Bogatyrev B.G., K iDreipleenrdlkea t A .BR .0, meV eShheivfstk
Gl obal Climate Changé&g§glogem®Bcol ogical Modelling.

Bel otel ov N. V., Bogatyrev B.G., Kirilenko A.P., Venevsk

Pattern Transf o3(3na9 9183n2B-ABTIEP | nt er .

Makri ev@aorAs Mk qv -LY.a®. ,LiBaiBody size, energy consumption
in the-sdiabwarlsittyy debate. (20 ELBHPIT.$i c al Complexity,
Smith T/ M., Shugart H.H., Bonan Gn$8Be ,o0fSnmietghe tJatB.o nMotdoe |IC

Change. [/ Adv. Ecdll6b6Res. 22, 1992, p. 93
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LtorVRAZ 1Lt f3 ¥Lsdrovrf 1 ARUV[I] O suvf1¢d I Cswu
ForJtouvltr 3f 6?2 LA v L1 ofR
IsBrtejo 1.¢., Akhtsoe O 1 .1., tdmded¢ .1., Ittt

I smMEsemCdle gdrdg'zh Olimdgdfalfj e Isfi ts EE[dsiistsad@d M C d 2
WoCkd sjls, [®MCo0O, {smidw

fursova@biophysmsuru

O dzdzts s O] YdzOB St Olststedz” 7 HOdzdz' » Of tosBdiotse Odz Bj IsStsH  dzts§ Od
fsLotdve N d2 tyjddls: MoMmisswddj 1 Osipddnlsjjdg i isoe i diteatsevj
WOCItstetse  ftej H' . l o590 j Hj d 1S jtod dgj dalsr l CSkd bizteC
Codzstesdzdtelzj 3" 7 kmdzseadwn otsLHj2Mmlsadw Bktejrn "ddikdyj M<dna
dzts tc A3’ H s sUd 9 dHdBG B dzj B zOc 5 sdzlz iy . € splaig® @] te tste jOUsk
cOB M sifsB dzetsils! BjlssHO [ ¢ d fsHBBKOI! filsdB3Ood d .

1. lojHjddj

rdzv syjde€§d eotLHj2Mlsadwy dzO 1 Ctsmdmisj Bz Isj =
BdtsddzHn d T @jdsttsH  tsyj deSd COyjfmlseoO® ftodtetsH dzts? fmted
steOHdydsdede” &3d f sCOL Olsj dzv &3, detcOs h ddsd ddzin d ¢ Oy
wogdzwe sfpw e dHtets? MMmisOe, ydmdzj efddsiimfldols eedsts d3 @[ fiy
Htezedj . JdHiesBdtsdZtded yj M d4 B ssHT ts f dzts 9 O dzdz
dzj HBE &S, o Moewid f ik fjHfteddyisr §sfrcd t
gL sOCdr fYHRBBHB dBsydts Mydlsols! Csdstf dzj € B«
dqdzs jteftcjlsOydd sC0OLOjdzj?2 Whkkttej myjdydd -~ dtst
o tcj dgw Llisd B(gjzlstl@ﬁils M Bsdzj j hJtetsC 5§ tcOMY tots
dimidzj Hise Oded W 7, MowL Odader » fp tyj dz2C 2 Msmistsw dzd
Ftotso dzj 2 dzj B zOG s tod W Isdz" n otsLHj2Mlsed? tcOL dzd y d
oL Bsy detsfls dmy sdz! L s Odz@ W B dff dzrf GiAH € IS ©tw|te ds dzdgts 290 ' Tl
MsrtcOdgY j Isfpw  ftesBdzj BO EkMlsOdetseo dzj dedv yd fmdzj dzedz" =
slsC dzsdzj dzdj Bl destcd3d™ ) HdzY JqdzHd S Olsstctso .

J ZOMlstswh j2 tcOBBI] oo jHJjdO OftesBOyYydw d3j
(tdmded ¢ d wHte. , QLG dfjcdzisHsd dafitts dgf® tiztlz! szt OdB3d o s
yqOdztsB OS Isj tod 2 .
2.

Bl JCIsr d & IsBHT

rdzv 1 CMmfjtcdd3d delstse BT dzd o' B tc ©Amabachadz\drialkslig, tc a:
Pleurochloris magna, Ankistrodesmus falcatfisStichococcus bacillaris s dzj Is¢ d + Isdn
sBA@B Ot Is Masydddd EmMdsedvw dkd SflsddBOd dtscts totsMisC
1L dzj &3 dzls O § dIlsOdzd V) d ., ) stsy Jd otej 3w, ~nOtcOCIsj
HsfMisOlssydz” d3d Hd&zv o MsCts?2 biydetsMmisd §fsHMmMyjlsO
COyd mMlsed did?2glsd€didC Odzlsse M sdz? L 859 Odzd d3j H 1
sts¢MdC Odzlstso dgi dzvw dzd o ftejHj dzZOr tsIs 1 HE 100 17t s

skdz sdodtcseo Odzdj] oBHBMdz] 2 HtesotsHddzd dzOC st

BG11, BsH W dydtetsolOdzdztdR  f Hedp™n dzticgOts Hsdz" d3d o dH OB
d3q’§tgtsidzcjd3;dzlslsa (Al'l en, 1968).

ANdzztstej Myd dzyde Wdlbtsf dzOdzS IstsdzO L d3j tew dzd dzO Bts
¢cfJcO 25e. RLABjtejdedw MY jClteseo ftsedztsh jdedw o j
fstclsOlsdodatsdz tsA gttt B sRGIsigY | dzO B OL JOcdpfOptiess tc ts d3j Is

1 sHMyjl SCdzj s kM jMsodzvdzd 5 Wilkssidad d3¢ Oc
flesctcOlRdzde’ d3 tBiM judddddd (ftscteORRIBO Fi j i ( Sc
fescteOBRdsds B8 J MY Jjujdddejl frazg sDIs ] . 4Bz yodzd yd
tcOL i3 tor Cdzj st COYHBGEtS 9adHO o ftsdzdtkzd kte], L
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¢ dzO dzd L f sdzlz yJ dzdz” A 1 Sy j tod d3j dzls Odz! dz" = H O dzdz’
L e tsdzsedyud MEda dztste d3. [ JssH MO Glzsdz® €Y tc§ is
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G Hp), bE, 1ff Gaakj Iste™ dBtsH j dzj 2 .

lteso JH | dzdetsy diimdzj Hs9 Odzdy Hs5COL Odzts, yYlbsts € Oy
LdzOyj ded™ Isdf O kM2 ydkexx0 &L fdzzis tc § e B0dOxdzsqizts j
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fegp 0 EMists2yde  d Mis OeOPONY MY dad
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MtsH jtey Odzed™w clkdzdemMO o Yo O dZOyodz datsdz 1 s Of
i tzlz yj dz OdzOdzd Is d Wd MSXHix, DPOWwOY FdedYyd fidzw W W jClsdo dats
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RdzMisdlslzls dzj Mtse j 1 j dedfvsf)Dtsa MMOY ol drrdzi € 5§

O dedes s OQE@o:dzd @ O Isfqw  Hoa © YSHABHO ¢ Gy OuL ©ded d d d3gsks s i @
EHjdz detsets fsbsCO BijsOdO dL (sdftsik®s dzj ded | 2O IO jizf) 5 8
f 5 HOddz ds, fsdzzyj deder &8 o BOj 20 H70dzanER@® ¢ @O d {f tsdzdeds tizdz(
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1. lojHjddj

1 tsdzd ¢ tsdz L On Stetsdzj ded W Slsh SHS9 (17{) 9" HJC
Csdzd ud Miso O, B lDABAzB(CHS, § Otedzd C SotsEts 6 OL O Hddzv € dz
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Il fsHOodveEh jd3 Btsdz h ddzisadL Mistcdin sFEtcdd u id3d Mdn
2O tsfdese j dBsH J dzj 2d j Eoy@ftdsO Col@jstd ddfifls JIE @S f sfylskzqf Os h (
f dztsls detsfyls ' o tcj dgw L On stetsdgj dad v , mMsMls©e d Is. H.
Lo dtedyd MS d d3d sSsCOdzdBtetso Odzdz” s 5 o M+ BO tsc
ftsHe jtcG O Isfypw o Oddl.H,O Y2 Gl MB NIs Isese 5, BSH | dzd dai =
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[ {1 dBsyjls BT Is! ® Hokra o©dHORA, 9 LOodMmMddsmisd ts
nOtcOC Is{ de dints@dzmtf stels© ftedowL ™ 9O sipw ¢ yoOMmlsdyd {1
L2dzjtcsoasd3 (SBGHO rROOCIkjtdMmMisdSd bttOdhf sttlsO
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LIsd Ho Q19 HDY jfdzd s+, dOMEtsdz S5 My sMisOCo dd3" f s
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LOHOdZO Mte daids2 0 BUEscMOBO hisH j dzd  toj RAZHABS 9 O dzO
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skztcBlzdzj delsdetsfylsd. s OYHOW dL ot &i3d Htotse j HY dade’ R
f sdzd ¢ sdzts o v 9 Ho zna -1d WdsHCARn) olstialis L dz@jp@3" 2Au0l fiy
fsdissh ' 8 d&ZOCtwOde jo O fSHABHO, orf ydmdzw czipw ¢ OC Mt
Mjtedd. 1 ©OBCOR 12dzjtcso® fBHAattHO ofyj BGltejL Cd
BOMMde HOdzdzer =, HdkW Cbttesets of ydmdzw j Ismw sH dats

utf sMmisOo dzj dzd j Ho zn BOMMmMdoe so v, i sdzlz yJ dzdz
fsCOL Ok, Yyt Mfsd LseOdd] {2d&jttso0 fSHAGHO
' dzOy 4 dzd v , fsdzyj dzdz" § ftsMmtcj HMlse sd3 dzOG tc Oday
Mlsodlsj dz' datlz KW Odams BH das Ctsdzyj delstcOydd, SH dzO¢ t
d mdzj dzdzts G ts f f sdgtsh s 12dzjtcso @ ftsHRABHO, ¢
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O dzdzets s OYEY Ujls' 63 Myj 2Oz dslzdz' kahdggt B G Is teHod dzts 3 to thd Ig EBE dff
ZOYdodzOdz! detsets f OLEC O sOI v jdz2 tOfMMyudlsOdyr thdseodsr §j = (
Ldzj e dd zOdzH " O s dzrOdy MfFOS o ©E s Y § eshstOdhBo g dedzsj o C
do LOsdfddsmls! ©l ROwOClkjtdmisdsS L Csmdmlsjd, dLdj ] da
MzBBO § dsh OHj 2 MBALJ dd A daHig jCes fgds{tipisiib).s 2 f 5o j tern dasfisd  (

1. Jlojnjddij

[zdz sdMf j StcOdz! dz" j H OQdzdz" J Hd MisOdzy d sdzdzts G s
syj e d Bimdtseodzsr » f OtcOd3j Istetso o j sBOL s OdzgdwW Mts
i jd&BCd: ftcdsh jdedj Msdzdzj ydes?2 tOHJOyYydd, +¢fjteg
1 90 slstcOdzmtf JteOyds ) , Mo W L OdzdzOW 1 dgj e dw ( eOMmMm.
ftcdtoc@hjj dp dgzlstcj dzdzj 2 1 dzgjteedd ( dzOCtsf dzj dedj 1 dzgj tec d
Bdtsdztsedyj M 52 f totsH k¢ Is d sodiasfripsiddzdzts } tc tofifdstde Qjdididsoo Q) derd,
ftoj] SBtoOL tso Odad W Mmtsdzdej ydets?2 1 dzgjteedd (Isj ted3tsH d dzOd3d
sy toj H' difgfo =2 o tswW dzd j &3 tcOMisdIlsj dz detsets f sCtoso O,
d HBMkOsydsts § sdds dJhhdjHses Ods HEY 1 Sshdhls
ZOMmistswh jd3 MstsBh jdedd HJ Bsdemistcdtelze sw f jtocar j IsC
ML sadzddy dz" 7 dgtsigase 1Y 3 IsdzOBO ( dz2OydtsdzOdzr dzr 2 f Ote €

2. [BI jSIr d d3jlsHT

RMMdozi Hise Odzd § o -otftdiisdsjuddits 2 9 YyOdisd o dzOyd ts dzO dz!
.44t w.2Z., 107.40 1l.r.). t4qdz j¥% Ijttcdlsstedd
rhdds € sdzd ynfigls & ts dg 6@ @ dziddzddzd L d dz, LOdzZde O d3" = ¢
Isdlsj dz' detsyls ftcj HMIsOo dzj dzO Otz j dzdzr o3 Hdt
erstroemi a, Ebenaceace, Annonaceae, Sapi nc
B¢Jd Landsat 8 OILII3/OTIARS ((tef@Lig jd?j j) dechjdzv3 Oy j IsT te §
© 2017 ¢@¢., 6 wWdzo OtWw 2017 ¢G. , 3 HJ G
s hdj sjtedsHddzOBdUd MEd) ~OBOCIjtedmisdsd
HWh Ow Mmtsdzdzy ydzOWw j dzdeP 6 G fif &8 dzfz] g dz@&x2 ) | dzists & DY (
qw (J1Is/ &2), fJdeoOh jddj dJdlistedoOydd ft sl
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stcOdmyf JteOyds , 11Is/ &32) j tofced] OO § Uz 3z dadladsits j 1
9 Is. y. M dOCsfdjddjd cdj tsHO, I Is/ d:
lls/ @32 )sJ B3 j tcOlskztc® HJjWIsjdz dets? ftsojtemndetsilsd (tsu
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3. t{jLbkd kOIsT

I sOBd&dYyj 1 ftdejHjdr Mtejrddj Isj ted3tsH d dzOdsg
MesCcBcEER] L 5d20. MBH fodisHYh j2 fMedd] ydks?2 ©
utstslse jlsfilse j degdets { ssBz o Ot ke ls d MefsOo dws h g
pjcikbOoydaddses JdHj MO moslke jlsMisoksls fodnsHwh
Ctsdgyk Mk- HcdsOtels) L sdgAs e v Oy j dadgs?  Mits dzdzj Y«
p0tc! qiekzjls, o Ikt otejdw COC HtedtOh jddj ddz¥ steBC
sjujddj Mkoses MjL sdo.

OB dZfiw@,j Hdzd j IsjtedsHddZOBd Ui MSd] R O©OCIs]

14 dzd3 Hj 6 w27
v tedfEzOd3d ud MSdd 4 te] d3d ¢

2015 2015|2017 2017
ltedosHwh O LCdgjtedw, ol 9746 | 93.02 | 89.73 | 105.11
] SEdesh jdedj, % 87.89 | 84.05 | 81.03 | 93.13
CCmjteedw, % 67.49 | 64.82 | 62.36 | 68.84
oW L OdzdzOW 1 dgj ecdv, % 14.14 | 1388 | 13.39 | 13.58
1 todtcOh jdad j o dzkzlstej dzdzj 2 6.27 5.35 528 | 10.70
v B jcBlskztcO, 24.52 23.68 | 21.13 | 20.76
Czlstetstf W tltcOy j dzdets?2 Mt 1.52 1.52 1.52 1.55
1 todtcOh jdedj ddz¥ stedBOyd( 0.19 0.19 0.18 | 0.14
| j6jlsOydtsdadz @lstdgd j € My 2.12 2.02 191 | 222

ststotcj dz¥v y d s dadz’ 2 O dzO dzd L Isjtgd3tSHq’dzOd3unanq’: i

(MEdBBO § dzsh OH j 2 Miyjded?2, LOYOM HijoasMmlssw, or f
ksyjS) fC0L0Od vyt dddj2d j L 06e.fydshdd] @) dge
Ctstotej dzv ydd dzaj ftcjor hOsls 0. 5. J Isd yd dziffi 2 dpB@ s G-
f dzsh OH j 2 i ud ded 2 , Cdzd yd Mls e odHTSH Hltej ol j ¢
slstcd yoOlsj dz' dgs fMmewL Odzgr fp 1 CMmjte cf;?. vOeBg M jsfiplcal
sj B jtcOlskzte® HjWIsjdz! dets?2 Htseo jtorndetsfisd, ot ofMmj Mts
Mow L OdadzOW 1 dzgj e dwV Htsdzsydlsj dzi dets Meaw L Odg® fyp tsBI j
BOtcls O. doWL OdedzOW L dgj e dw OCY | f tsatsloujjddzdiis
L Of Ofyts 3. 1 tedteOh j dzd 4 odzzIstej dedzd 2 L dzj ecdd f tsdzts:
Mdujded?2 d LOfOMBsdE ot ofj MesCd Ctosdj BOwLlsO
dqd¥W stedsOydd s skzdzr BOSCE ftsdtsydlsj d ds feow L Odzg

C sdzdswpjcits o qHBse 20 IssySj ot ofj Mbestd S ttdj
fsdzbyj dede’ | tjLbkd O, sfdeoOvm! dO fkjHisOs
kOjydor 8 { SsMdMmlsj BOBd, Eoydts csostedl! 6 Istd,
ftesyd mmdets ® rfndigds ©.

1l iZzZOG tsH Otcdesmis d

teCsoatsHMmlse kz d Mtslstetk H gatf LOBMCisEiEMd DigEH d yj M
dgmmdzj Hse Olsj dz MEsets d bjrdtsdsedyj MSets yYj dalsteC
o i3 dzs €. [ OBSISO orf ff sdzdzgj dzO f ted -W-d0dBB.dztso 52 § SH H
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#JCtejlsjdeSts J[.1., 10tOdzydsStse S.1., rdBIJHEB 1. ¢

RdzMisdlskzls dzj MmO dd3. 1.1 . 8E2COYyio0O ARA KHA wu[ t ¢
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O dedzts s OfyiflytsH Odsd Mz yO2der 7 bsyj yder » ftsdzj?2 ofrwodzjdg" L O
cOfmMftcjHjdzjdzgdY orntsHAE R BB jo@QlsdBzfeseB®@f O0MMkted2 ME 56 s
Hazw tshdese Oded v ¢ dzjfylsieCs ddgd fideSolsi to Mvateipisgf S 52 . t L kzd sOlsT
ZOdzdydd o dkzltcdodHBe 52 Cosdidsedzd $ Oydd Hted L OMj dzj ded d

f tsdzkz yj dz’ O dBsHj A&z de A Btej o dzOn fdrlkr, teOL d3d h § dadz" A
tcOL dgdetsy J dedW o tcj HdIs] dzv .

1. lojHjddj

J fHdzj H dzd § HyMwisd dzj Isdqw ddzo OL d o dzr 2 o dH dzO
(Polygraphus proximus Blandford) dzj f toj H dzO 3 to j dzdzts L O9 j L J dadz :
BOc d Mmis tc ©dzqd Nddzj L detsH sStetsy dzf d3d Mtsmis O O dzd fi) b
Bdes e sydmdzj dedzr | ts5yOc f Wdiz@Mm fif tsfeh tdscOric dze/@ LOB Az jdets 2 & d B
2015). 1] ©OBSOn dLEzyjddw ©OLd -~ Mlstetsdz d d3gf n (
odHO dzOdiq or f sdzdzj dizO 4 tcj HfMilsOo dzj dzdzOW tcOB 5ls O,
B M B 2des?2 Csd3dBlzded ¢ Oydd fted L OMjdzjddd Mise tsdo

2. [BI jCkT, &OLjttdOd d djlssHT"

ltcd e Oddd cdzgjLHO CwtetsjHds?2 Mjdi' d MO
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1. JlojHjded
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fowd &3 ddzd Cwofmejdzdz’ B8 dL Bjtejddwdd fjHmlsOs
OolssdRzOIdui MS et EftcOodzj dzdw  dzOL ™ 90OjIsw Htctss
(zklswje, 2003). [ Olsqd dgpduyd dh< OO dzdz'j Ts totff t8 dzOfddzO  dz
o ftoddztsy jdzdd ¢ LOHOYOd3 Mddesflsd<¢d (Kalnay, 200
zOf ted d&3j to, BsHjdzd fosHESydoddtses ftetsyj MmO tOf
sMtse j dedetsMilsj 2 5 MO dzPdzdfbtscigH L ,OH QlgJs?2 HYf Wa®Od dipts L
dMftsd LsoOdedj dLojMmlsder 2 d ©OLoadlk' R fHBHARGBHEGS
ftoJ HdZOGO]j Ismw ttededdzOdz! dz" 2 Y sHatBH ¢ OfMMmddddzv yd
9 OtcdOyddzdz" = LOHOY 9o Isjteyfd OolstsdidOIsdyj MEses E

2. [jlthn BdddBdL Oydd CttejCldiekshdn oL dkzh j dad
100 dh j &5 EwOodzj dedj HIROBISCH §tsojHjdd? BisH] d
Xewg = T (XU W) 8, 1)
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dimMmdzj H Iz jWsigisO ., tc@ olststets lstcOY Ojls ddalsj cteOdz! dats§
BsHjdzd WOCktstses d 1 WWjClktse dzO SCOYHBHR hOG,] t.j
[ 4 20j Isfiw ftejHfsdsyjdd) t Istd, ylsts dd3j dzdzts  dzj

dzj S t6] Hj dzj dzds’ Rf W@ ¢ Istdkz, Yt dL gjtei dzd
5COLT 908 syw dzj Mise dzOMtse Odz'y, Hfy(xs) d H OJ B d3d o § dzd u (g

[ Mdzd MyudlOl! dMosHdkzs IjttejlsdyujmMSks d&sHj d
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j s . SON oJ M BO dzilstedo dOdz dgr § , dzts L HtG
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mMowird M dLdgjdejdedj &3 ¢ dzd B3OSO dzj 5B SHJ A3 fMe j HJ
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[ dzw BsH j dzd tcts 9 Odzed W dmf sdz' L s9 Odzd M NCEP ¢ dzd d
(http://www.cpc.ncep.noagq.ov/ ) -2 @O A 9&EBH" , ddzlsj tclf sdzd tctso Odzdz j
tOLtj" jAAS5Q Ozdz’ | b C&GYIBuwLydddzzyjd dL Isj.
Ylsts d o LPdSitchy etz |, 2003) . sOyjMmMlsoats tcOBBIST BsH
MrydMisd EsBYUY dzswj dzj dedw Isdftse tOMIsdlIsy dz desfisd
t sifimdd (1 OtclsOdzj 8 d Hte., 2011).

1 OMmstets?2 C CBEMBRB iz | Mis o dzv dzO fy! 9 H9o O {I0fO0. 1 !
odL zOdz! dzsets MtcOodzj dzdw M kzlsdzd Ctsar A d dtsHj dz' dz
BsjHdzd tctso Odzdwv JtetsMistcOdzmise J dedzsets tcOMY toj H j dzj dzd W
BsHIWdEOydw dtsH j dzd, ZOf tcOo dzj dzdzOW  dzO [k dzlz yh § dac
Odzeg stcd Is d3r EyilsO SCtdlbkztejdydd LO MmMeajls d&BIiYxHE oc
Cstetej SydeEe B i@ j dzls O s B j tOkter otLHERO.

10 olttetsdz 1 SOfj orf f sdzdzgj dzO W sted3Odz' dzOv s§Isd
BOCMdBIL Oydd SCtdbjtedy MatyiMmisd &BSHjd d'- d
tcOM toj H j dzj dad W sdf tse tOMIsdlsj dz¢ dztsfils dzO0 § wzPls|j thaf ?
Cototej dzvw ydd HBdzd Idftse tOMmisdlsj dz' desmisd © € O Ht
tcJLzdz SOIOd3 dzOMIstets2 Cd L dzgOyd dedd SCtedlsjtedw COyg f
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iy dzO 36% O obttetsdy, L dOyjddw ¢ttt dgisdd dadaizv
o 5L tesmdzd .
l esedetsL Jtetso Odzd § dL d3j dzj ded™ twOMmisdlsj dz' dztsfyls d

sMmizh j fjlse dzv dzts )
Ols &ss it j o ,
Yd st gy FdzOted j o
al., 2011).
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f § ety oS Y] deOg t5 i Stmts:
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[ dlsjcOkiO

J1 Otcls @.dzjroc st Ho[, toh Ed. RMOGw. [, 2 p.iz), dzslsdagd.f. B® OtRPou f Elsdzd C 50 5§
C Otcls ts ¢ te O Wie[QAshisle ol dp! ¢ detists B dsdO dzdi fdg ¢ Is to s tc OMIQ[OS d§y Is/td O
o tSt®j d3j difdie t5jB drjddfyls O dzy d ts diaipt diip g Exdiaff s ) dzts. ) B4 1.2 8-5 0.2
1 Otcls @.4zjroc sttHor, OtcTE. [, 24 p.¢iz), dztsls dgd. €. e s Iswff. RO B O zth 0
dfkzlsdzd S sotsy SCOwlsBetcOW dqtetso Oded/jJ .te@frtlsd,Is j2d2 MBs.c 5 § 5Ctcso C
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rR1UOSRY[#sR fIdvfirr1ds wrRuouvgytavsovotr flrefrrs
1910 f13m CsfurRuuU[ ]

ydtlstse [ . 1.
I ddee j dzmC g2 fsdzd s - dgff dry S diajigldafs j tidlsj s,

oleg_chertov@hotmail.com

O dzdlzslsOY OV fteddsj o] CBEH,jd&j?2 HIEZOBIS] GcOdkdyjhMises o,
o Otod Odzls™ o Cdzd uj ded® BSH, dzj 2 §Gsysjdedes? MmdMmlsjdsr o fMists
BoHjdzjBdr & L Cshdmisj & d dzj Mdr & dzOMOY Hj dad 2 .

 qdz03d uj MEdd BsHJdd dOLjBd » Sshdhisjd 61
P totsh jdedzgr d@3 ftej HMlsOo dzj dzd j d3 f tsyor COC WOSCIktsO
Emdzse qw d&3d MiststsB dIs Odzd W d sMisOs h j ¢ sidils | &2sdefts ®
mMetseh j Mise O. v OC 52 f SHA SH BN dz-disHg adatrjmls odstc f 5 j dnj
dmfsdz! L 2jIsmw o dzj MsoatsHMmIse jdzdg" » dBSH 2V~ T odtets
dL e j Misdaets, ybsts mMk¢yd MmdsddzOW HJdZ2ORRJE O 1 Ctsimdml

tcf@lsdIlsj dzt desmisd, ftsyer d efMmj?2 BdBILr, GftcjH dwsH
Hi Mtz ydodzdzse s C 3 sdzj dzlstse + CsfpdMmisj d3" .
t OLoadIsdj BsH | zdtetseo Odzd W f syoer dzO y O dzts fry 4 fn

f syoe tseo j HXIXdzg ¥ € jo, o dzOyOdzy M 0OFC yJ dzls tsdiyy dafots yotg tslagztst

f4tejedtsw, MmMBjddo" dkmy ofshmdjHuimissadd ddasjte]j Mtsd
GdHteBIsjted3dyj MS Bz tjyddz  tsye. ) dzOfmisswh j | |
oJhiMmMlsoaO ftsyes ([ [1) foLotdwels k3] HBMIOILYds
FPedzj esH® d OLslsO, gL 3 dgj dzedj ftetsyj mMimse di3d dzj te
GeRzgdWdSOydd, o ¢ dz¢g yovw d f¢tsyotstsBtcOL Kenfamvwetal®C Is d o «

J Mtsotej d3j dedz" = sH jdzZv 7 1 S sfpdMisj d3desets Lktetso
WOCIkduj ORI S oNdfdz, tc Py j O IsOC- j f detsaiHaists toj ¥ d 3O. I d d
1 dzj B3j dzgsse & ffsyej ¢ 0 tslswamagt fiR005Komgrevetdzd ydzr =
2012).

1 s nOOCIsjtelz dMf sdz L seaOdedw [ [1 o MbsckSlskztej
tcOLHjdpdzHOo ] ctokzf §r : BjL BBteOlsdes?2 MmewrLd & HJ
MewrL 1., ldhiitesdy fjtcor n Mdzky Ol dzj Mise sHMise j dzdz"
&z MO M fjtifmMujbd OCMOyYydqtsdzdzr = f OtcOd3j Istetseo € t5d
dzj Mdzts ¢ =5 O QimGLY, S GEINgNauursetal. , 2 OMIBLA) Hd retab 1,2 2017) .
L Issdg MdzeyoOj [ )1 fHteshmMiss ftedmistcOdoa OjIsimwy € MmMistelz €
sf OHO dL sMdetseo dgts?2 BsH j dzd w azv O 3ty I ¥ gizfp zd W  1H A3
M CoJj Mitc@ajdedsH O o §tsyo . RL 3§ dzgj dzedwv f tsyor o |
Hdg 20 S tOMiIsdlsj dz' desfils d .

) ftosyj Mimdz" 7 dBsHjdzv s ) BBOlsds?2 MmoawpL 1 s ¢
o Mistcts j dz" ) fnlstslz(;lslztslz Bts H j d@fntury (PEON etdald § to 1d9 8t\, )
EFIMOD (Komarovetal. , 2003) . [MmMdetsodzr d3 HicO29 jtetsds B OIS d
fsyer, fttsHlkzydtlkzj &dr 2 fted fodzdes?2 Bdzj cOdzdL Oydd
Clisls OLtsls d odzdwjil &0 ftesHEkzSIsdJodztsMmis! tOMIsdlsj «
focsHiEZC Isdo desisd tOMmilsj dzd?2 f(tetsyj mMmde j BsHj dzd H j dzv

- H j dzd GH] OLtl ttOMmdOtcdes OjIsmw COC odzjhn
o dzOy dztsmlis! ) d Euydlr e 0jlsfmw fsfteOo syds” d3d ¢ s W W
(Kellom2ki etal., 1993;Seid etal., 2012);

- i3tsH j dzd , GHJ OLtsls ftjHMmMsOoadzv jls MmMtsBtsH tcj M
(Komarov et al ., 2003) , fs (ke ttOMMmydlsr
odHtsmMy JydW dydz" = § OtcOd3) steso f slstej B desmisPya JOwEIs
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stcc OdzOr tOMmlsjdzd?2 C0O¢C CtsdzdyjMmlse jdedets] or tcOy j dad
cOMisjdd?2 t soWdshisd sl cddesltsy s H ddlkts
sO¢C fsCOLOkZz tsfrls ttOBTBIST M dmMftsd L tseo Odzd j o

(s sdizOtctso d Hte. , 200 7™H,j &z twOBHODE) IS jffdy dzdzfig® O dddts o «
ftcsotsHdIs! BtsdzjJ HJIlsOdz dzz¥  tsBtsMdetse Odzdzlze € O dzc
ftcOo d dzts, B IssHJECO COdzdBteOYdd BsH | dzj 2 sB Mz H
ftoedd B3 WwWodw jlsfmw o Otc! dtetso Odzd jo Odzjlztz§ y i tc Qe gizy ts
ftoesyj Mimhtse dLBjGgOW BOded f Zdzv yd 2 f ¢ dzOH j X dg'
1 CMmMf jteddzj delsj . 1 ted SOdzdBteOyYdd MmsefMilse jdedets [ [ 1
f OcOdgj stc" . sOdzdstOydwY [ [J] o 1 CMmdmisj dddzr & d3sSH |
tcOMisdIsj dz' dztsfls! & | Anslsw  BBdzg Mmdztsy dzO, dzts B tsdz
f OtOdRj stetso fsyesr, ©OSC d wWOMisdlsj dz detsfylsd, Ists j°

ted OCydw oM L CsMdMmisj @3 dzO dL d3d dzaj ded J ¢ tsyoe § dzde’
[ dlsjtcOktO

sEiROtcBB o jlelsds.o, [ . ., 1 OHYfGStsyMEOw [ . ¢. , JT o9y H. . 1t
pdzHtedj 2S5 1., ltwdflkzsddzdo rR. 1., 1EBSCBO2O . 1., JIStGszA
Hd OB ¢d tttcOdduy Mitsets o jbfjtfiistost0 o QdYARIBMF 1+ CtsfydMlsj d3C

Hirvel & H., Hark°nen K., 20eR@pfiaearcean Re , MarBadImi ndat ©Or. a IMER ¢
Finland,-2BéBdppki .

Kell om2ki S., V&is2nen H.. Strandman H. &Il nhé&pbpest aemosd

to climate changés HFdc WRletsye aafc hF odNroa set rNyo, T 11 @94i3v2e0r si t y

Komarov A.S. , Khoraskina Yu. S., Bykhovets S.S., Bezr ukc¢
soiliomtdymamics in mineral and organic forest soil
Environmentall-Bcl 2R&53.4

Komarov, A., Chertov o. , Zudi n, S., Nadporozhskaya, M.

EFI MCB-A model of growth and el ements cycling-in bor
200i3011.7.60P3 7-39.2

Komarov, A., Chertov, o. , Bykhovet s, S., Shaw, c. ., Nadj
Gr a bka,r nAH. |, Priputina, Il ., Zubkova, E. Romul Hum mod
biota activity. | . Problem formulati on52O0nmbrecell. descr

345P11i324
Nabuu-ds, GSah-&l haBsssinen A. Validation of the European
and a projection of Fi2nOnGi®4 PL6F2%ts // Silva Fennigc

Sei dl R. , Rammer W., Schel-ba&ged®R. M qga Smpis neuslo altesb . dt,|1a eAdTfs ai ragas
ecosystem dynamics -RDOIlIRo®RI3AR3 4810 Model I i ng.

Parton W J., Stewart J. W B., Col e C. V. Dynamics- of C, )
198%o0l :P.571139.

Wal | man, P., Svenssson, M. , T & eir dtr aipr-@ itHe e n tBeed o/feacerd eds,t Smo,

| omgrm sustainability assessmeB065%bl . FRO%2 Ecol og)
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st orv &bt dsofrsr Gt 1R
rs{dyrpsdgls YdbsuvRrR [ JHHERR

., wOQojdz jo ¢.¢., JshHMse 1.1 .

sOLOdMSd?2 WJiHjtOd dgr 2 Edzdoe jtemdlsjls, sOLOdz , [

nelly.chizhikova@kpfu.ru

¢ dedzsls Oyafw : (o tetsy j 2 fipQes(d I¢ jstintidile] § shistets de BEHJ dzd HJdz
s Ofdr 2 ©GMOHSEe Isjfdses §jedsHO. [sHjdkd dhisd Lk
o smMis Odztso dzj dzd ™  dzj f 6 teto dogzzg tHzdztf & s ) I s Getzh) ldcoQjfiplfclaty H j dzj dzd W
TOLOCktdMisaPiisswh | | D g Eyls OGYE UL dHisMisdcOj s o dzj |
ZOdetsd "dj fwdeshlsr fisjfds? d d&jnshsjfds? Lsd &@Os d

1. Jlojnjddij

[Hdzs?2 dL dz2O0detsdzj j tsfiste’r 7 ftetsBdzj &5 L j dsdzj H j dzd
Cslststelzys o detsd Is dxfoddig dadztRfn ISy d3" Hots Y HGWEe Mo W L OdzO Mts 3
ydmdzj M Jjet ddidsj dmdoe detsls: ¢, Cddzjlsdujmsés2 L dzjt
1993) . rsyHjorj COfdzd MisMmedy tOLBJdOOI! tsys
Csdzd uj Mlsots HEY LjisHwls COHjOdij yfousd o Odzd * ¢ syo j dedz’ -
sBteOL VY CtteClkz dO Jjy (o jtomndesfylsd d Mmdzddy O 6=y
FojdzdydeOjmw o jtorndasflsder 2 Mlss¢ d Mmdir . s dzO
L e ts L dstiizadisdz” - HisY H JR2Is swazdz® j Isifipts 2 ) sMOHC 59 10 d3c
difdzj Hso OdedwW &3 ( Edwar ds &0BdwdyzsEdzOt@9l1) § sisjzp)
tcOMf ORdo Oj &3 n MC dzsdztsor 7 o sHEBMBESKOR ftodntsH IlsMmw
4050 d3ck.

10 Wisdzj ddzlsj dzimdW dCOyde oddazOdz/(dmd s c ks edts
(ot j2MEBs? biwedlsstdd (sMhdd (ruvt) Bbdiyod
(Groi sman et al ., 2013; lIsstets? sy dzsydzr 2 HEB
d dzls § dzfpd o dzts s d (ZoI ina, 2012)zydirted teCstls fivHEEolx
2O ftsdmej d O0dzodzdL | dzd dzj 2 dzr ~ Istcj dzH s @ H dzw
IsjdeH j dzeyd?2, bSeHO COC Hdzv OdZOdzdL O oL Oddtsmeaw L Odz
fjtedsHO d MettesMmisd 1 tetsL dsdede’ = todzy F Mfifitos, " Isq 2
dzj sBrsHd®B Eyil Btdzij Msyd = 90tedOyd?2 tojydd
Mtse j teh j defise 59 Oded § BsHj dzj 2, dmf sdz' L iz j-ts3f Gfdat &w
sMOHSC . | jBBAGHJ®KO j-oitdfaB) dzdaD® s dgtsid fagls o | dRdsts ts
Wdemd@ds OO Ister otcj d3j dzde' = Istcj dzHtse o GC O} HB2
ftesmMistcOdzMmiso j , O OS] Eydlsr 9 0Ols! drn § tetsfls tc Odzfr
otcj d3j dgdzg" = IstcjdzgHtse BJjL dMitd L seaOdedw Y MsSCts L O

Kjdz2 8 HOdzdats?2 tcOB sls'tsyyjoadarCj lgffyve ditflastisyjdzj ded jdzO f to C
dL d3j dzj ded v toj N-bthOMzicB L @z so HdizW [ ote j 2 ME 52
2

[OjtedOd d d&jlstH"

 Odgdz" | 5 MEeElydtsd Mt MOHECe Mild djlsirt
thrJff]dl’fngddS d mfdzj v ts ot j dz'dfp Qedsdiz] Isdj disfridstsojdisteizslsd Wiy M ¢ 52
dqtetseor &3 yJj delstetsds HOdzdz" = (1 j M dzts o, 2002; Razuv:
sldsmwvh damw € (ut, O tihdtse Odzdd H-Eid &) IWJ
Csdzdyj Mso © wslsmizlsMmise 8 h dn 'm@¢dzfdiDB©zdzﬁsz¢az,jJ o 2 @
e SsBy dzH Oydw dsd Zol i na, 2012) HdzW OdzOdzdL © BT dz
s OMdes?2 COljettedd HBSYHJ2 © HOddts?2 OBl oL WIS
dBd3.

Y—
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10 fjtosds L IsOf J H dzw Z s ts y=ig]j ipledvyH W & df fF s IsdjLLd3 ] dizd
COYHB2 otcj d3j dedets?2 Mjtedd HOdzdzr » (H&ZY COYHBR2 f{tsc
BsHjd , dOddzyh dd teLOLBdE sfdmr oa0sh 0w HddOdd
B desls s dedzOW  ((dzd dzgj 2 dzr 2 tesfls, fdedy  dedzj ), § RicB dztez
ojtehddes?2 o990 jtenlz dqdzd eodzdL k). wvtejdzH BMOHCtSE BT d

BsH | dzj 2 (generalized ' i near model , GL M) , me
sMOHSCBO ) COdzj dgH Otedz” d@3 G BHBA. [ dzZv YOfROsils™ BdzPaiat
B3sH J dz' Zuydlsr 9 0 h Ov JEzOMMsdseo MEtsy tOMYtcd HJ dzj
dzdodzj o = sMOHC B 9" BtcOdzO d3tsH J dz , GHJ L OadMm(d

ttOMy te HJ dzd dzd § d3.

10 obbtsd {O0fj Br O -5l U jlzdzOv { ttsdnis WOt I€
kdf O, ©Bd&OHOs"OW fjdikh jmsosd oL Bsy dsilsd
fOLOd] stese o dzgj ltejelkshoOw yjiflsSts L OHOdzdz -
BSHj dieseo Odzd™ B' d&ZO o' BLORZO fREEEdNsQQPBI OW Cfd
M sd L@Yg®Gs Ofdzyo2dr &2 f(odj?2 Hiv osffsOdise dzj dac
pto] di3j dzdlasE s Sk ©OMYtej H dzj degd™ BSH | ez j dss2 2 O

3. (iLkd kOlsT

[ dzw Yyomkssisr d iz d3d3r sMOHC B9, or f OHOs h dn
dzOB dz¢¥ H OB Isfqw  fdzj Hize h dJ L @AfG detdsdjdmidgibydR: St tedrdsdzjd
dzj mMdzs?2 L sdzj , Zded d3sH Odz! dzOW HJdZOBBdS O o Mmisj ff dets?
Odz? fd2MmMEétsets o Mslsde" » Y BWMse d Meelsfdise vy
o' fOHO® N dj Mmlzls=hpdz ek, ) daty jdets dAfrflsdimdjte X+ sdzdimgdiis © © o
tesMmls o dzj MsMmisy f dets?2, Misy fdets?2 L tsded (tcO2Bdz vic] H Oz

t OBtSIsO or" ff sdzdzj d&zO0 fted  SHHJ tcO5RQ006E tcOdzls© t 1 A

[ dkj Ok

dzH O dzO 1/C/ v talz His |l disdessyiyd 2 dns
kdlklsO ¢ff By g s o fz625060ER) iy © iz

B LB dzj dedW s Cdzd BOSO  dr §isfy

ANJHOEL@GOY Mz O s cdHiesdR] Isj steisdzs ¢ d2d0 1440 g8 dzd Iststo d dzc Iz

] Ocdtsdetse 1. ¢. Ctsudw, d[1yieReesy.ydw  sye .

Durack P.J., W jffels S.E., Mat ear R. J. Ocean S®I0A ni ti
ta000// 301 pMFiBes,8

Edwards W M. , Owens L. B. Large storm effects 109 Lt\wt al
46 7P7 8

ElIli son W D., Ellison O. T. Soil aeeosil ow. sfT bUdiAgs i patt
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(FLS)

PazHoce3oHHble
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CoKpaueHue Habop 3Haunmbix MpoekTupoBaHue cetu
NpoCTPaHCTBa - NPU3HAKOB / KOMMOHEHT W ONTUMU3AUMA
npusHakos (PCA) pacnonoxeHus ysnos
//’ Perynap"aﬂfﬂb 7

CNYyTHHKOBbIE
u3obpameHus
[lanHble 0 necHom [laHHble 0 TpaHCNopTHON Tano“m. BJl cnektpanbHoi P
nokpoe (GFCu ap.) pocrynHocti (0SMu ap.) ® G T TM NN ST TR
(erMeHTOB CNPOCTPAHCTBEHHON
— W TeMaTMYecKoi
NpUBA3KOI

(eTb 0AHOPOAHBIX
——
CerMeHTOB

OueHKa Heobxoaumoro
yncna u3mepeHuin
(MANOVA)

War pna
perynAapHoi cetn

MpymeyaHua:
FLS - anroputm cermeHTauumm Full Lambda Schedule (Redding et al., 1999); K-means++ - anroputm K-cpegHrX ¢ ynyuweHHON MHWLMan13aumein ueH-
Tpog (Arthur & Vassilvitskii, 2007); PCA - Principal Component Analysis — MmeTof rnaeHbix KomnoHeHT; MANOVA - Multivariate analysis of variance -
MHOrohaKTopHbIA AMcnepcnoHHbIn aHanus; GFC — npoekT Global Forest Change (Hansen et al.,, 2013); OSM — npoekt OpenStreetMap.
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