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d fsmdzjHkehjj Wotedidqtoetso Odzedy OB dzdlskzH dzs?2 e dB O
BsHjdzd eoLojh jdzder » C dZzOMIsjtetse [ 7] .

Vtedd3j dzj ded § B4 IstsH 5o IPfisy [ozj & tsdipt B  daddzfsls dafftlsO zj dirjds
tcOLBtstcydo sfls otsMftesdL o sHd i3s?2 toj yd dzdi L O9 d Mc
CodzsmMso 2 MmawlL d. 1 Jd stcj Bz h OW HBY sdzdzdIsj dz' dzr -
tej OdzdL Oydd dz0-0dz®EzsdfZsoyxfdy tothtcj sBtcOL 50 Ols j dzj Lolz
sjdZjWtsd0 ddzd 1s o COyjmlsej Odze steIsBO HYtoj HOC
md ¢ dzO dzO.

vsOCY] o tORSCOR Ctddi3jtoyj MEitsets dmf sdz' L s9 Odzd
MsLHOded] desoar i M jyt WWjClsso HizYW LokzCtoats?2 Bt
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mailto:lubimov.nicolas@gmail.com

dinf <mzgic s fd e OO, §todH Odpgghtness Y ¥ jck Is @ & drdeElssfls d
BzL' COd dgs? ComRfsLdydd L O Muy'ls sBBEOM jddvy Mmdc

] ©OdRS 0 fsflsOody dedzs? L OHOY] BT dzd G tetso j Hj
OdOddL tyjdtsS COyjfmise @ 6fkhgj]fmish ts®]E O edig dsABAEDE
i tsdzdztsIs T Odz0OdzdL © B" dzd tcOL tcOB t5ls Odz' syjdSd f§tsc
HGOf OL 5dz0 MJcdzOkO €OC o B jCIsdody & (joCddH
diatsHd &3 MY jStetsd) , so¢ d o ksl j Uy qd DOde'dAd c
fdzzh Ols j dew ds) BjlstedsOn. 10 thdssj {lkdi 6yj
tcOL tcOBSIsOdzdlasets BjssHO s MeOodgj dades M fkh j Misek
cslssodMw fkeddCOydYy o0 ®BjNHEZEOEEH ds?2 S sdlf j ]

[ disjtcOlkztcO

[1]. Eric Larsen Ronabll M. Aarts fAudio Bandwidth Extension Application of
Psychoacoustics, Signal Processing and Loudspeaker @esign November 2004

[2] Martin Jacklin et ali MP E4GThe Media Standant, Mpeg4 I ndustry Fo
2002

[3] Martin Dietz, Lars Lilleryd el i Spect r al Band Replication,
Co d i Auwlio Engineering Societyl2-th convention, Munich, 2003

[4] Per Ekstrandi Bandwi dt h Extension of Audi oPad gnal
1*' IEEE Benelux on MPCA Workshop, Belgn, 2002

[5] [ . t1OBddzytstedy dstzddjdz dd yYydivrBHES2
cfdwe, [ Mo O 1978

[6] Eric Larsen, R o n a | HfficieAtaHighFseguendyi Barndwaidth Da
Extension of Music and Speéch udio Engineering Societl/12-th convention, Munich, 2002

[71 Nei | Ge r flbhseerNeighted Moddling: Probabilistic Time Series Prediction,
Characterization and Synthesis Nature of Mathemati cal Model i
365-386

[8] Arttu Laaksonenfi Ba n d wi chsiodm in BghQuality Audio Coding , Hel sin
University of Technology, 2005, PhD Thesis
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frofrzg VlevtJrIRCORDLRE [ ouzRrRy N1V R 3
try1sfeur
[ OtesmMse [ drOddz ¢ddzj SMOdzH tets9 d Y
fMskHjdzls COWjHter Ol BOdyd MEts2 Wd
e-mail: fsg2k@gmail.com
1 Ok yidzrticz C 50 6@ ¥4 dzd RGEUZOIs j dzC s ddzj €My 2 1 c
C. M. dz. st dztso ddzHtej 2 witHY JoOody
I Hoffd3dzts? OB GBIy t©OMMAZOIstedo O4j Ismw L OHOYO |t
Gdzze d dz' (@B sEEY tsBUcIDY | ekl B d dz0 16 j in & 53 Is Tfpd gl t§s dfy
HdJOf OL sdz OMMistswdzd?2 s f dzsMCsMisd ykemlsedlsj dz d
oz st e G SIst sz yOJ 3" J dzO BOIstedyy B jClIsT d dzd
tcJLSCtsMis! . | dzE2BddzO0 L CtsMisd By il BB dwvis: v s
sy dz BOdzj dz' € 52 (ded MEtsdzr €8 HiMWIsEC BB B3d ¢ tetsdz
f sfls wisgzda] Is J-HeLeiadOy | dzd 2 § @ Is H Mdz'tsded L 50 Olipd @) ls Jsdiz ls &
BOdZs?2 cdzkeBddzs?2 tjL $CtsMisd, uvdeQtBtzd dgjmw, fHsdpis tedgdf SStsts
odL EOdz! dzs RO tHdszdquoOsétg@y j dzedw M BBdz! h 52 ¢ dzkz
dLtsBteOy j dzd2 M @O dtsh lod dfitsdrddgt=izdz'te: ) tcOL dzd ydzts2 W E
l OBl HftcdotsHdlmMw WsttdzOdzdL Oydw f sMmisOdatsoe €
9 1 Its?2 B dzOMIsd . tctdats] Hig jozdiasdz! tSls Cs0@Qlgzgth O dzdf jc | § g ls O olzd
LOHOYd ddnkzkspnipkse s F@H], § ftcd SColtstetsd dMnr SH Az
tcOL Bdo O Isfpw dz0 Mkt .jitcd L]t€ npjasttefOigs ¢c j © 'Y sdeh s o tso Odzd 2
fsLotsdwe hdrn Ed&@pdish  €0Is ted iy dztslz! Is ez & h-g o3ts B3tz @2 Js didf d
d ke j dzd udlg'cisgftstetsf)zd v .
1 toj HAzsY J dzdle” B oggPldf L so Odz © MtejH] MATLAB. o
i sdzlz yJ da' tej L zdz? IsOIsT Wz Otc@Buzd Kz G2 darQRozdzf Ed tetsmls
mMitstsMisd jet tOBtslsr L O Mudls ftojHdsyjdder = EfMmtse
] z0Odzd telz § Ispw 9 dzj Htcj dad | ftoJ HdztsY § dzdztsclaf Is,d3j Is
dmfsdz? LEj 3" 2 Hd&vw EBEddzkyh jddy COyjMmkseaO® dLBKOYJ
BIStesME s O.

[ dlsj tcOlslztcO
1. D. Fedorov, B. S u me n g-bocus imdging uSing loddbfotysu n a t

esti mati on alBEE Inmmaienal €doferangedon ImaBeocessingpp. 227
231, 2006.
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fruvd{rz 1{esuvor fcl Nnymrr sl d1d mradg i
vt oJ1 1 RR w3 [ LT ELR
1 0o j v a@dezy S MJdody
fiskzr § G | B3@1s § B3O Is g ¢ P

el mail: pavelchak@gmail.com
1 Oz yde'zX tso sH d Bisdzj MintdgEmMtse ¢ dzj Cdy@alafitg [ d - O2
' df detsdzdzOw tcOB SISO f sMowh j dzO ydmdzj dzdzr &3 d3d Is
dMmlssydzed ¢ © 9 EkZtOode dzad d Isj fLdBH Gois® ts@ Udsi@df!. dzQ@ IsHOdzvE
BOI ] BOISdUd MSdmr dBsHjdzi?2 o Bdtdtsecdd.,d Acd L do @
Ho O dzajdidde” -~ 3] Isjsde®V (s B to CHsHRs 2 s HLd@SIAQiuEldzts 6 5 dzj dzd dzj 2
IsJ f dzstf totsolgjHtalBS fils dd3j StsSH  tsMdetseo Odz dzO Oo lstso sdzdets o tsd
stsh d Z r®o dzj dzd W s ff,dzts s s dsts R dztsdgjsls s H BOLdtlzj Isfv
dzj d L 9 § Mls dzts capdzt=(chidsysdnjdad@ded 1 j tedzh Isj 2 dzO.
ltotso j Hojnqlal B bzj dz' 1@ fjtf j tod d3j dzls T fts otmmlsOdztse dzj dzd
dMmlstsydzed ¢ © d o dzd v dedfry ~distihis ¢ t6 P tlzdiz®Mm e L e dz! IsOIs{ He@ B tsls
B3d IssH O HisMils Ols 5y dzts Is ts y dzts o sMimis ©OdzO o dzd 9 OOls dzd
setcOdzd yd dzdvw dzO@ S wslstster 2 oltedls "4 Isdsldz RO jHAz 22 dRj dstisdz
smse J dzfzF Iglisefi. Qo lstso sdzdetso se s ftedBdzdy J dedw Istej B Iz §
WedSydd dhbsudkdSo d&dst HEY s ddatsdgikk o E o dds.)dg; tat
fscteigflelel ets o dqdiskzh j Miso sdsB OO Is i wdz0 tizts 2 g ls g d
Mozsy desmis! sf.tcdp fddtgy ded v  d3daets G ts y dig telfOsclia(j Is) j cesim AsLj H2 120
Csdzdyd Mlso © o1 ydmdzj dzd 2, dets d3d dzd 4 uybkefmlsedlsj dzj dz
WiEdC yde dMistsyded € O.

J disj tte@is Iz
1. FisherR. A.. The Wave of Advantageous GenisAnn.Eugenics 7,35869, 1937.
2. MurrayJ. D..Mathematical Biologyli Springer NY, 1993
3. stsdzdisestese . 1., 1 jltosaeiihdz niso Ofzd] LEDHO dage
HdWWELdd, Mt HJdy dadaR yjnfle as® tednfs Ofgdsl g @, Sd 4 6
SHdts?2 Bdtdztse d yj mcstsdadz. f tdsBudzy deyj. S ydw ¢. [ Olsj di(
1937, Is. 226 orf. 6, Mm. 1
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trrRygvl i fev?2r ffdtRe 1ol RECZMNRBLA®R
redrvdtdrifeovrRlyUr R s3] [t BRI
ytcBOdztse | @3dIstced?2 1 d&zOHdd3dtetso d y
fMskzH jdzls COW jHter BOLj BOBsdyjMEs2 Wd
el mail: dmitriychurbano@mail.ru
1 Ok ydz' 2 tek SitsionsHjddisg dzse ¢ dzj SfMj2 St joduy
soOL ddzddzj 2 dz" j ZtcOo dzj dzd W f OtcOB t§ tzth ¢ §f B C sfigtsj €
WdLdud MSdr g dzdd] Ijfdz0 §fted Btsdz hdn
d sdedzOVY Isjf desfteso mH ddsMis, ) .o (Y®Olsss o §tod dsy j dz
stcjBlzehdj BftejHjddls! §0LO0Rjlster OSSR fsyj Mt
l t©WHj] wOBtsls [EZLMrdzjea O 1. 1. d rtsyyddts?2 (.
ZtcOo dzj dzgdw ) dzj dzd dzj 2 detsfyls v o3d LOoadMmwh dikd s o
HOdzdzts? tOBGI] HtjHEZOGO MY dMECOL! fwOoks YO
tcjh jddv PEHEBEGUEA? §j 6 3j dufiePlz 1 8 szdnjlsls o & tddzClsy fiydz
LOHOVY], ©® Ctlschksth?2 SftejHJdzw jlsiw

u,=a’u,_+F(u,), 0<x=<Lte(0,T],
ulx,0) = uylx), 0<x=]l,
u,(0,t) =0, u,(lt) =pu(t), te [0,T],

) Wl sdded s dz’ wirt)ds highdzts o d § o3

sOCOVY ftsMisOdetsoa CO odHdBs tOdzj j dzaj dMmMmdzj Hise O
sftej HY dzj ATt W EyR()} dzO L OH O datizfgizts o o W dzO ¢ dzOH
Hist sdzded Is j dz dz" 56 tcOded Wi ded v S ¢ dzOH § s fyls o C
ftosHdWW jtoj dzydietse Olse. |k t@e @R Ok 5 dZzOG6 O j sfw ¢
Q0dzOdzd Is d YJ M 52200 daPrugd o ISzi@s 2 d k@ diadidis® jEH0)up(D]) . 1 O
sfdzse j jtej udmdzj dedesets S tejHjdzws siw Ehmdssdw, ¢
HSCOLT 90jlsmw Isjtstej B3O j H ddelse j dedts iy ldsds 2 te j8hOjL dzd Wik
dlsj tOydtsdedzr 2 BjBstesBils dasPh jidBAWOyEg. 1 t0Os Ov yOfls!
Chdaj Ul 5 16 FE)0- afH2eS ayefnATk(s —u(0))) ) Hid¥ d S Mdtelz j sy
sBd MY Judddy dejftejte’ odztsftstited HQj d¥V SSWW o vod § HalsH §
f to sy 5 e 35q Wz a FAFL S [u(lLt: F(O)) —h(D]*dt. d2v HOddsE s d3j st
ftotso j Hj dg tcOL detstsB tc OL dzr j yd mdzj dedz" j 1 Sy j tod
otsMMsOdzOo dzd o Oj 3 7 § OtOBRj stetso  Hd&W tOL dzd Ydz' A
feOCIsdud MSd daj odzdwil dz0 S Oyy Mlsets o ry@fifisddj daff 2
CteOded ydz' 7 Efdtsy @) =2+ tf soff kg e® MydlsOdzts: B flste

u(t) =2+ct+sin(t). Vted ko j dzd o jfndedsdl edigsi®G etso L O] Is dzts
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fscte h detsfis(d . RIsO¢, or ydmdzdls g dz' dzr § + Sy J ted d3j dzl
B iMfJyde O hda JjHddzMmlse j dzdetsMls L OHOYd .

[ dlsjtOEtO

1 [ L dzj as jystelj B j HJdzllse j dzdetsfylsd Hdzv  dzj S slstster A
rlf, 1980, wv.20, ~2.
[ tetsy ) ddzPj sk . ydmdzj dedetse s o sfymis Odgtso dzj dedwv € ts1
f OtcOB sdzd Yj MS 55 st Gsendigstipgstfls Is | §-H@F teu pkz 15, 2
3.2jGCdzse [B.tcOIS.dzOW L OHOYO HdW CoOLddzddzj 2 dzcects L

1l jMmk. [®S.uwpwz 15, 1987, 2.
4. [ OHT Y jdzMCOw [ . ¢. ubdzsdddd§dzp2dz. . d vcHOH@ ddze @
ZtcOo dzj dzddrd W jCMLCBEfsts filstdef@®, | Oz¢C O, 1967.
AtodHBOdz ¢ . VLicOQo dzj dedwV fp yOMmisdz dzd -tf testinf Lo eOs H dz
[dte, 1967,

N

o
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s{dI¥?25vrtv 30 frdouftress JusrR [ RAMRY &R
IRrrfréor1am

t OBtsIsO BkHBMIsHl}jd20 mis]jtdgtodzo
ClyjdeSts otolsy &3 [ R O2dztsea d y
Miskzdalsg ¢ OW jHter dBOIj BOdyj MEts2 WdL ¢
el mail: shefshife@mail.ru
1 Okzydzr 2 tkzCiiotap d Isjtazidztse ddzHtcj 2 © J toH Y |

r df dzsdzdzOv tcOBBISO ftsMmowh j dzO tOLtOBESISC ] St & Is
odLEZOdZdLOYydd d O0dzOdzdL O dij Hdydeflr? dE Od OB & @y k tzd
HdtsedetsMisdSd MmjtoHj ydaes?2 d3r h yr d fssHetslssaCd odL
mMesmMzuse §Jjyjded HdzYW § ZOdzdtetseo OdedWw ~dtelztcead yd M& =2
17 dzd wOmmsslste dz" | Mdzj vk hdj ftodd3j dej dzdv t©OL tcOB
e [IsMdzj ydo Odedj HodygEzd™ j gy B YO dApptsH j ydets? ¢
Pdz? stcOLokCBoaB2 HJOGdtsMIsdSd MmjteHj ydets?2 3" h yr

e uje®j dZsOYydY fomlstetsjdedzr 7 btjAodjted 2 dL B
f ZOdzdtetso Odzd" Fdbteedyuj MSs?2 s§jwOoydd 5 §jt

rdzv  twjhjddv LOHOU] wsofifwrjt) dy Odeif W s fflsq dzfy § to Hdg W dat
i tod d3j daj dz' 9 Oted Oy d tsdzdz" j BBj stsHT OdzOdzdL © s Isdn
9" ydmdzj dedvw HodyJdedwWw Mmlsj dzesS¢ MmdteHyo, 9 J oW Isdztsfr
sflsdyjmMitets flssCO d oiBjlstsH O YEsrisEtsts ofs BYz judy i
[1].

[ dzw tej h j dzd w L OHOyd stcj -~ d3J tocdats 2 odLEZOdzdL Oydd
f zOdzd tctso Odzd d ~ndtekzteedyj MS 2 sf jteOydd dmyf sdz' L
RZOR Sy HjddY MEjdjlsO MomMkzHtse, t©WWH Ode tstc( lskfptssd, dzC
BB stsHT Bl j B2 odL EOddL Oyd@. Hdzv lstsBteOy j ded W
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{ ik desSo wj 5 dsj tdzOW: (api b 15 @ diaf 15 O WO dgogiiz | & (

M & dsj dals d s dzds’s ()i jnu F dgd daleisl BEa®hls j 2 &' o Odzd v
[jltsHT B" dzd tSilsddidL Jtetseo Odz" §tsH orf ff tsdzdzgj ded j dzO
%O § ZOINEBdodfjlstesj dz¥ o MsOdyds SB©OB IS db {dr HO dzO dz
MultiVox55. 5 te j m d&3j e dzOW o dL EOdzdL Oydw tsBi j d3dz" = H Odzdz =
WL CHBLHAL OHOfIsdteso OdzO® ftsH o' ftsdzdzj dzdjy dzO CcCtcOW
Coif! 6lsjteO, YHH] Y do OBP(Jipdss Nt jdAHzjams ¢ olj)tefdd 3
RMNY ' sOded v zc®OB Glstss® fesosHdddm o (shMMd2MSsd 1
(kOB ts©Obtstedd dOctLlkzLsyd & kjflstss d OBHBGG] RO
fodctHdshis! HdY dhisd LsoOdkdw o COyjmlesj HJOG
) sz yj dzdz’ j  fted d i ©dedass &0 daidke SE@ s OB s ¢ d&3j dzls O
Czddzd uj MSdj tjLbd O™ B' d&zd §toj HilsOo dzj d&¥ Mo
@Ok yder 2 vy jddste Sdkteedd dd&. 4.1, 1 jikessmMiscEE
I'fjesmd2 ME s 6OHJ 2By ME GOFO@) jcHjf BH

[ disjttOlskztcO

1. Comaniciu, D., Zhou, X.S., Krishnan, Robust reatime myocardial border tracking for
echocardiography: An information fusion approadh: IEEE Trans. Medical Imaging.
(2004) V.23, n.7, p. 84860

2. Selle D., Preim B., Schenk A., Rgn H-O. Analysis of vasculature for liver surgical
planning Medical Imaging, IEEE Transactions on Volume 21, Issue 11 (Nov. 2002) p.
13447 1357

3. Klaus Engel, Martin Kraus, Thomas Emligh-Quality Prelntegrated Volume Rendering
Using HardwareAccekrated Pixel Shading. Proceedings of the ACM
SIGGRAPH/EUROGRAPHICS workshop on Graphics hardw@@01) p 9-16

4. msoteddz 1., sOBOdse 5. 1., sdd . AL, A d dzd dz
Clyd dz¢ 9 jdeofr .2 ' ls fteddsd dzad dedw tsilsj WpliMew j dzdzts
2D/3D H dzw syd &z d OdedtsOtendlsj Clstsdzd S d ¢4 wd ded
Hsdzstetse W icOG d3j dzlg Bdg MfzPy fsdzed mm | Mj tesmMimd?2 ME 56 C
Ml jJLHOMISERS6 09)
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fdrel Rty ovrRr glecowl t My JuogllolfzsM Il L o1 ¢ #
Rl [[ 21 [T o1 RS stdbIPODUrIVILL sddd ] ¢
1 Olsydétse 1 iltc jtej jody

MliskzH jdzls € OW j HteT BOIj BOIsdyuy MEs2 Wd
el mail: batchikov@mail.ru
1 Ozydzr 2 tkzCito.WH s jddz' [ jBJHjo [ drOddz 4 d

1 OHOYO BB BIsj CO0dzdd dMistsydzd ¢ O tcOo datsd3zj todzr o3
HdzOBd ¢ d dzj My d BRY B2 Y dHSEsMisd

Il MzEyo] My dBOj dtets cOL O HOdEZOW L OHOYO dMmMm
ud fmdzj dzdzts § tej M jded g LOHOYd t MtskzuOtejdedd Mo jten
fstsCtse cOLO, o ttOBEOR dzjowLCdrm EkttOQodzj dzd?2 ¢ 2d
dLeo jMisdzse s 34 eth)oizso OB J &I ts [ HA2ZOCts tojh jdadd [ 2]
zsB seEs&OMISd oL OdhBsHj2Misadw. Yyists COMOjIsmw Isj yd
sts tdts BB EZOHOjIs eBKGOLHB BBBdjJ My dts?2 MisttkzCls
dzi L Bjydets ftedds dzj dedjy dBwBIIssHO MCotLdsets Myjlso,
o " ydldnjddf' dzr i3d L OlstcOls Odzd .

J HOdzdzts2 tcOB SIS ts Q@ W@ 3tz IsstadOuddEs® e giz8 fip om0zt G S
cOHd @ algster L o ZC B9 " 7 flssCtse OLO 9 rotmMisso s2
B lssHBSR 4. s. | SHEdAdseO [4]. V1id 1 Istsdtset iy dd
B dzOMmis d, dmfsdz? Lkzjlfmw o COyjMmbej ctOded ydetsec ts
tcOMmyy Is dats 2 sB dzOMmisd . | 6 Oded ydz § Emdzse dw 9 C dzs yO
ZOL " 90O0jd" § dBWGeCdJ ctwOdzduyde § EZmzsedw dzO o' n St
cOmMylsmy zdtcso Odedj L OHOYd ftetsotsHddztsm: o MmdzjHEZE

g:,:ﬂ.ﬁﬁﬁ [Yn=l‘.]

=15.3866 d v =10
2O 0o detsdzj tocdztx25 t)j s fHE & G@tdxO0013dejtaYi=< : 0. 01 3.
CoOyd mlso j BOLBSoatsGs 90tedOdelsO tcOMmditsiste s tgy diyfd€Oy C
COBdg tedz’ 3 f slsts€ s 3y difiysEs@r GOID 1401 d OB Ols '

td OdzdL Oydw oZjIssHO MCotL dtes MyjlkoO . s. ] BH
AnbH] Ctltstets? B" dzO Md3sH j dzdteso OdzO d t©OL tcOB®Ilisjs O dzO
tej h j ded w LOHOYd 6 MkzHOttjddd MmMeojtcrLokzCtor n 1
oL Od i3 H jHAEIs slzfis B lso © o dL 2OdzdL Oydd. 1 tetse tcOBBO,
Hdzw ©OBBIT d2O Mk j o BWESercmpd %ozt @¢ € ds el @s 19 @i O dzdz
fl fedsh! s |Opddiszstdd cOBBO, doOf dHOddow d&d WL
sflsd BOdz' detsé s dBsH j dzd tetso Odad W LOHOYd d0 fMmtsetey d
dmfsdz LEzjls Htokze 2 d3J Is s H Hdzw ddzdydoOodzdr 6ydd
OB SIsT ] B3EAets ¢ teBDd o f) O dzdps@ # , ZOMEGBY H Oz RBAzsCE Y Iz dzS
fodz LS9 OIsjdzt MEd?2 ddalsjteW j2fM HAzv GlssBtOY j ddwY o
dzé Bts?2 dBsd3j dzls otcj d3j dzd d o Mj o580 Wiy dzts 220 tc @6 ®I5 © dzd
wir ¢ OOy tFEmadi s '¢ s iddoditclz 8 s  H Qfdidly dgj HHadEfhL O dzd L Oy d c
9dH,] BHs®KE]jtcd = ctoOW dCdaoH jLddiOzdetad 2 Is oy Sdgd vdd @n wpy
LOsdMmd dssMmisdr tes o thy BPdedL Oydd udmdzj dzdz’ = t6j1 zdz Is
BJjdzsds d vyojlsdtcd® JdH@EspPaHDr dzd da{R dzds s§ Of sdz! L s9 Odz
Python % Iz dMatpldtldh d NCAR CommandLanguagdntstsis e j Isfyls o j dadzts .
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RIMfsdzr L s Oded J ddzets ¢ s {f IRMs aSgrigdposAcldzs(2 ¢ (niddndslg Isigd e )
ftotseo j Misd twWOmMyYYy Isr M ftedd dzdzd dzts?2  Is 5y diEsl IS ] @O L fi) &
COyj mlso j Mtcj HMlsea © H dzw dzO {f d rfGpfdtvdz f © & O dzGrfp dz' dis |
OpenMP ] tc j LBEZ dizdls Qds@ i Otc © dzdzj dzj dz’ oMMy ehHdodfty vy
dZOff tcOo iz € 1 HBBOO dzjdz S tSH HA&V Mddzs totsdsd Lh@EIR]
fts5 otcj d3d dzd . s O0Cdd3 tsBteOL 5diyyYHHOD dzts@H O fiirftsS DAECH IS Js lsck
fsteWHBS 5 MicOoadzj deds M sH dats 4Dy jfir)fifdacdat 2H e j 406dzd
Hdzw 1 Ists?2 MikSd d Hted L OHOdzdetsdz o tcj d3j ddzf] fife Oy Y
dMmyf sdz L so Odgd j di3 " § Mis.dgOeey Ot O 4 dzjsded s o s Mdzd Is § dz
Ctodzj ydg' = tojL zdz' IsOlstse SEMcREGEQ M O  dgd datziddzO de s i
&zO0 Mo tcj d3j dedzr n 4 tehtsqz@ar dis G Oecdidzdz)] lsijdte @z v f
sHO dMmi tsdz'using SW3tdats Tipreading Ofmyy Is”’ f totso sH d dzd ! {1
IntelE CoreE 2 QuadCPU Q6600 @ 2.4CGHzfy 4 fttsyj MMsteOdid. 1 ' § tsdzdz
i s dzdats 2 ZzOctolkzL € j ofmjnm ftosy Mhhstes e, ZH Odzts iy
1150r3835Q@59ffts MicOodzj dzgdt M H T ted4s0yd Mmipislcltaz? Hotg C
M SkdH Hdzw 12 MilSd d ftced L OHOdzdetsdz o tej d3j dzd

l fMmewrLd M Isj d3, Yylsts LOHOYO s MtskzHOtcjdzedd H oL
sBdzOMiIsd dr oL O@isRMY 2B sdj biTsOdetse 'dzg Hag v dz® 16 @
HOdzdzr = BB dzj odzqw jls dzO tOLoadIsdJd ftesyj MMO
H S dzy dg' B' Is! 9" BtcOdgr sO¢, Ylstser LOHOYO MmatHJd
otoj d3d dzd , o dzlzls teQ@ffn Is8aQ ) ye AsLdisd diEBdgd Wd MEdd § OttOd3d Iste
Ldz2Oyd ded?2 M dzjots?2 GctOdedyr tOMyy sdzs?2 8B dZOMIsd dzO

)| tcj L zdz IsOIsj yd fff Ggz@eaf| € dzlacQjfedy Isss oy d M dzj dzdz” »
ki Miss WOCI  kindd@diafsur dgj dzdzy - yd mdzj dzdz" = tej M j ded 2
fdzts y dzlz © MstckzClskztclz Isj g ded w ) notsMmisse 52 tsB dz
dcddztsy j Mise jdedzr | ddalsjteW jtoedteclze h dj EHOtedz J o tsdzdzr (
tcOLodlskzs B d&ZOMIS! o dnr tofp © od; s CHdy ffrjisdzd & M @) i) jEhs 5 G ts
dzs B st ' Isdats 2 smMB J dzdats Mmlis+ & Isd yJ deq w s¢C OL Odzts ! d
fieslsdo slsts$ O, Is. | Odzch,- tc P aziz 5 t5  ts 68 toffstiay mydiss ¢ 1§ ¢ tistg
HsfMisdeOjls Mo jterLokzC s 7 L dzOyj dzd 20 tc dids?tc Oty cdeg' |
mMd isd3j Isted d sCOL" 90 IsMmw L dzQ udjlsly dzh dzts s hests dzff 4 o | fiffk
1 CMyf jtcdd3j delsse d tOmMyY sse twjeokdvicds] dd &BO-tse !
Mtz giGOsWwh O L fOHOs N j2 EZHOtdts? o Sdafalzts? € sd
dZz0 tsfd MdddsjIstedd d MsjHddveh jets dr BoMisstsBieOL

[ dlsjtcOlsktcO

[1] stsyddz 1 .1., sdBjdz RrR.¢. (LI 1.1., vl
[.: AdLBOBecdL. 1963.

[2] [ dBJjHJjO® [.1., 4 OdzH sd3d e OW R. T . ]
e j G @drzn dzJ ow L Cdn f st to cOL O /1 1y
ficcetcOdIdzcdtctso Odzd j-o 81 T v, 3498M. : RL H

[B] 10BJjdeSts s. R. disfijldzdffj Qidztsdg] SIsHIT. tgjOLj dedw ff tots
LOHOY CGOL o2 HAIOWHIEE L dsEtsuvtimkyt HO 5 d&j -~ C
HsC d&zOHr . I f§. 2. [.: 100, 1965

[4] | BHEd . 5., 1 OBtesHddz ¢ . 1 ., RO Odzts o
c1 Ok¢ 0B76. [ . :
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YyRue[ (1Lt fdreaArmgdrdoms Y (1 fwoHBrus B
grRuU[ [ 3.

 Odzd dzd dz R Odz | ZOHJBdtese d Y
MiskzH jdzls S OW jHter &BOIj BOIsduy MEs2 Wd
e-mail: danilin.iv@gmail.com
1 Ok ydzr 2 tolkz CidfotadtsiVdjldnififistce t OL ez dzd dz ¢ dzj € ) O dzH te

]  HOdEks?2 t©Osslk] dhMdiHkzjknw &sHjd 0t
Ho R C 5By tsdzj dals dats 2 dzj dzd dzj 2 dzts? 54 Is o W Joffffy=t2 Hiitsch i
fsHsBdr 2 MdMsjd Mfewy jds M ftjHjdjdd & I
udmdzj dedzgts e s BsHj dzdetse Odzdw OS2 fMmdMmlsj dgr
f OOdjstetse. [ JdzOBICO OCHdR Mmiejn sfdmr o 0] ls
[ 1] bdyde¥dquiwnd@e qv [ 2] :

d
Ty a—? +u=DyAu+K;(1+ycos(u+ @)1+ cosiv+8y)) (

1\

v ]
s a—§+ v = DyAv + Ky(L + ¥ cos(u + o)) sin(v + 6,)

G H jDu D: 7T St WWdydjdals' TaH dWiH-bpiteq disj dzO toj dzOC f
Rdzlsjtejm HtwjHMmMlsOoadw jls MmdMmisj 50 M MmEkh j Mise j dadzt
ftesfmistcOdzMmls o j dzdz" Lalz> 2O L td3~F Tu-dzd § 3:

sdMBO wOMMdOIstedo Of Ismw ) Ctolzc je s tots s Odad

¢t Msdatsmlis d fls Oy d ts dzO to ds'H Rz to tHtals fifls to © diij 1 g joztEd
%+J@[1L—H"j=ﬂ.
[Mdeso 52 BjlstsHO tjh jddY LOHOYd WwWodzw jlsfyw
| &zt BZesdz2 yoO 9 st c jd3 sk tshgtf L zlgtc O dz! dets 6 ts tc O1
| toJ d3 dzdats 2 d fd &3d3d Iste d ydzOWw tcOL dzts ls dzO W fna J
JtwOydtsdedzr 38 ftetsyj mMmtsdy H dzw tcOL tej h j ded W dzd d
j MCsdz ¢ 5 teOL dzd ydz' = @6 distis vz & O)jfiplE jdastsdf teEhgzidisics
fds my MdMmisj 3" Ssstedit] 2P M&Q Bdz0 2 Mj IS¢ J
sLoBdzvwe h Ow dLB OO dlIs! Mmw tsls Hisf sdzdzd Isj dz! dz" ~
Od dzz yh 8 bydtsfls: {5 tojLizd sOlB®BYIlsjciila § @Otso ¢
26t @O Md3dh jdedets? MjlsCj BCOL OdzOMm! dzz yh §
dzzdzj . 1t otcjd3jded MR jBO fsCOLT 90jls BBz j o7 fr
MrJ B2 Iktsydsmls' .

= f sd3tsh 1 s tcj Odzd L 5o Odzdzts G ts CteOWdyu ME se ts

dfmfmdzj Hise Odzdf d flsfjd B CIf L Oo dMmd BsMmisd Bls Ot O
or wodzjdgr fMMdzjHksNhdj ®tMmtsej ddetsMmisd tsejHjddw Mmd
e Mistej d3dzj dzdd € MIsOYdesdzOtcOd
e MisOBddzdL Oydw o St MsdesMmisd MMsPmd stPtcso
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0,627 0,587

I d zodsd ¢ © fmdMmisd & d
K,=771,=0.087,=0.8, t,=iAt, At=0.25

dd w®©Oodetsd3yj tode’ §J ( (tedfip.lz )y M d j§
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0.0 B XA 0‘:“ 0.0 ,,,9[,“\ 0.0 ’5‘”“‘
N 0 e
| =2e 2l )
A SSS== g Z
S~E= = =

3,517 2,626

tdm. 2. [  dzO0d3d ¢ © mdmlsd &3
D=0.05, y=0.5 K,=51,=0.00871,=0.08; t,=iAt, At=0.25

st sdzded Is § dz' dats BN dzO dmmdzj H 59 O dzO o tsL d3tsy O
i MMBRUs e H (kzv tej h j ded w L OH Oy f SHOBdMCE S
d 8y dzyd Odz! dz n Izt O oyddifrdeddas mdz@ , M i 4G H Mis Oo dzj dz
BEEZOHOjIs or MsCts? Misjfjde ¥ § OteOdzdzj dzd L BO
yd2 4§t kL d&zOds Mmjl¢d, ftoj sBtcOL 89 Odzd] Ak
W4 € lsdfotuds Ldsfiy Ols ¢ d3ts A d@ddsde(dz | 3O figdiptR e Otern dIsj € szt
ftesyj MMtstcO. ) coaf HewPlsditclsc OOBRBBEZES Iskztcr dmy
nVidia CUDA. v jMisdtcso Odzd j 1 totso B\ @EXG 6 0 dz@ df dors jytg I
Intel Core2Duo E6 4 0 O . i 4 Lisizidh lslsf@dds 9 O dzd W fsCOL T 908 s,

dmf sdz' L so Odzd 8 cteOWdui Mitsets ftesyd MMstc® EHOJ
( s OB.dz.

~ s I e
OO =L

cts
dw
OH
iz dz
WW

1 2

4x64 28x128 56x256

vie s, 3 1
, cOL X 5.9x 4.3% 02.3x

v OBz wicOo dzdls j oz Oz deBBigflel GPE 8 §f O dzd L, Oy Y 8 te GRIGS CPU

b dzé sted Is " ted h j dedw FtcOo dzj dzd W 1l ddz dde tsdz' y
dzso dW &3 tOL d&zdyde" = Isdf tse, oflstcj yos h jcesmw

Iz fr)
WdLdSd, BT dzd GWstddd o o diHj O ddhdeirgdsg)diisCdss 2
Hdzv GPGPU.

1. { O &3O dzts ® o . [ ., l setsdzytse [ . o . 1 s ts

[flsdyj MSOW Hj d Ho kiky sk 2P s o Hedzti9Q f & j7H
C.643645 1992

2. John G. Alford, Giles AuchmutyRotating wave solutions of the HitughNagumo
equationd/ Mathematical Biolog, Vol. 53: pp. 797 819, 2006
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trzr 1R RIS OTOI VI VR Yt fddLd 1?00
{1t o113f crtdf

ststemMOC s [ OCMddB | ZOHd BJtetso d y
MliskHjdzls CSOWJjHter d&OIj BBOIsdyd ME B2 W d
el mail: maxim.korsakov@gmail.com
1 Oz ydzr 8o toledistjteas W j Mdgsistcd j © 1 d&ZOH d 3 te R o Odzt
[ d{f dzts dzdzOw cOBBISO ftsMmMowh jdz2O0O t©OLtWOBBISE d
ddzlsj ctcOdz! dzf = LktcOo dzj dzdt¥B tf Q Ltcdz' tsdy 57 HatdsHHAD, i Griej oy WshOd «
]l tOBtslsy ftoj HdZOGO] Isfw d3j IsdzH dzdey " tf fdad & s & tHzls i 5 e
sdf O wjzdzSlyd d . [ ilstsH s Odz dzO MisOl! j¢fo. 1 .
tcOL &z jdzdd B §OtcOdi3 stclz d dzls-y & dzQdpflp @ M € o Isi tististsR
tcOMMdzOIstcd 8 ©Oj Ismw OmMd B ssisd yd M¢ d 2 B sts@dzste O L dats§
sfdzse j] HOdEsets d&jIssHO t©WOL &z jdzdW ddelsj ctcOdztso
FteOodzj dzd¥ f jtcosEts tesHO € HAdWW jtojdzydOod dsBkz kt
Csi WWduydd dzls Odzd .
lted fjtjrtH] s ddidsjcteOd dzsets kit @y gajzdatsy
ydmdzj dedetsj tejh jdadj dIMrbsHdsEéts EtcOodzj dedj dzOR tsH(
tojh jddv HAdWW jtejdydOd d@f » EZtOodsj dzd?2 BjL Mmih jMmis
[ Odedzr 2 @ BjlstsH B' dz tsftectsBtso Odz dzO CtsdzeS toj Isdats o
fsCOLOdz ftoj CtcOMdzE O BisydeigMmiE ad3j dzo By wPHds § Ot O3 Iste
17z wOfmMmdisiste dz dlsj tOydsdede” 2 d3d IstsH tej h j ded W
[2]. 10 thdsej 1kt BjlssHO d HBjlssSHO § jtojntSHC
ftoej Hdzsy jdz2 Ctsd3B d dzd tetso Odedz" 2 B IstsH . [ dztfd iz 2w
dlsj cOydtsdzdztsects BB IssHO 9 COyj mlse j fjtcotsets fto
HdWW jtoj dzyd Odz! desets EZtcOo dzj ded v .
stsdsB d dzd tets 9 O dzdz" 2 B IstsH fsCOLOdz ftoj StcOMmdz |
ftod B dzd ¥ § dzdzts G ts yd mdzj dzdzts 6 5 tej h § ded W d dzls § ¢ tcOdz
HjjdsOBtOL dzr d@3 WHtesdg HOY ] Htod HBMISOtyYdss Btsdz! h
Csdzdyj mMseoj dlsjttOyd?.

[ dlsjtcOlsktcO

l.vdratsdztses ¢. 1. CRLBtOdzdz'-§f . stcEwsudld e Mg~ B&BA

2. rdi3dlstedjo 1. R., 40Od dzdS¢t89® .1. C¢cRISjJ Oy tsdzde
FtcQoddd 2  jtcotsets tosHOe: ¢l todC dzOH dz@f . B3Ok p BB Is ¢
ltej MM, 2003
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fdreJrt T oV R SO BEMf Ut aUVf Lo EBEMRB[ICY S B
1rerrR{Gr S LB rRrsJBUR[ [T 1R[] LESRRY
Vit Arewft [
t OBslsO EkHBMskjkzOme Jf jzddz0
¢ OR Otedz’ 7 | RSOt tspoddjy
fMlskzH jdzls COW jHter dBOIj BOdUj MEs2 Wd
el mail: nikolai.sakharnykh@gmail.com
1 Ok ydzr j tolz Citfoteasivdjlsniffsdicds. dz. 1 OMC sdetse | d dzj d
C.W. 3. dz&. 1 jtejLddz ujteej?2 J1Btcdmtse

[ d § dzts d3dzO W tOBSISO foMowh jdzO@ ftedd3j daj dad ® d
ftesyj Mtstetse HdzW disHj dzdtese Odzdw Istej n d3j tedzr 7 dzj fls
ydHS sMlsj 2.

] ©OBtlsj Brdz fteso jHjdz SBL Bt Sidsode 7 § BHA TS
fsMls@odzj ZO LOHOYO d or9jHjdzO MdMmlsj B0  sifdsal 7 k&
[1]. 1 tejHdztsy jdz ydmdzj dedz” 2 3j IstsH [2 S tgjtctaH of A% JASIS df
toj Odzd L Oyd W 9 f tc 5 NEDARAGHBA [3] d3sdzYj dzdR3O-if) Bt O datizj dz! dzts
OtndljSbkzter cwO¥dujmMSdn fbyj Mhstess. 10 il
Odz0 dzd L fitepdzt dztsiplsd OwndlsjClskzte dzseor R dptizls G S W H |
MY j o€ s RIBMIs Régéita CteOW d yj MS ts ¢ sNVIDjAs STesjaf i s 2
ftosH | Bsdzhstcdteso Odzts ftoj BBz jflsets GwwOWdyjMmMSdn
OtrndlsjSCkzteO®id, L O fMygzlsy CLlsts Is sts jsic isdz! HsHOds)r Is Mt O fiffug Is
BN Mstej j . 4 fo®sh! s cwOWdujmMSdn fsyj Msse
cOL dz ydz' » dzOyOdz' dzr 7 d cwOddyde 7 bkEffdasesdwn . 1
LOCtdtsdj tedzsfisd, 1sOCYj § tsHIso jotbyH jsdzdzdf iy Astelzlzjy j telzf L
tc OB [H{.O0R

1 5COLOdO 1 WWjSIlsdoe dzsfyls fted dzj dzj ded v  d3ts N dats iy k
tojh jdzdw fdzsydzgr A LOHOY BOLj BOdyjmMes?2 WdLdsd
skt zdzj dalsdz 7 Isj ug ded 2 .

[ dlsj OGO

1-A¢%B;J&uﬂm¢d54¢*@rﬁdﬁimﬁmﬂT¥$m$B@BJqu, 1¢
v s .
2.1 0MStsdse 1. [ ., J1jttjrddOedyuj NSOy GO o

Hdzw dRdesetsftesyj Mmtstcde" » S sBf* 6 Isjtese ) tsBh 2
ydmdzj dedztse s dtsH j dzdtetso Odzd W sz igdey dzlindeo O, Isj yd
l jmlsdzed¢ [ v, 2007.

3. NVIDIA Corporation.NVIDIA CUDA Programming Guidé. June 2008, Version 2.0
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I3YyrRue[ RU[[?1 30 RWHIBIIRLUTtI L] CARRUROY [ [ CARR
Iyt laJrfom yref Q41 RC 1TORGARIVE L B
bR R[] CARR | [ J{IMRSIRRW [ d1 1 3MINOURFB
t OBl O EHtsMls i &0 misd ff gzEafo

1 Or Otetsoa © 1 OOdz v 1 tsted Mtso dzO
MskH ] dzIsCO COWJjHE of ydmdzdlsj dz dz = IsJ n dzts
el mail: zakharova_nb@mail.ru
1 Ok ydzr 2 tolk Cidfotddsvdjldnifpisite ¢ e sh Ctso 1 Odzj ted 2 R

I ffmdzjHdedd etH"  dejst tfjdes jotelgsh) ofsL @B QROd3 OMmMmdd
sBtcOBBISSCd HOdzdzr = dzOBdzE Hjdzd2. GCIsd LOHOYd d 3J Istst
s 1dddzj. 1 O0detsd "dj Yeddztsy jddy tdzd §tsdzzuyddd o
dL d3j tej ded? tMdzso d' ~sBEHMYMEMC -~ 57 s@g@ OMMd i3d dzd oIz
BsHjdve ) yjds fodzyjddy &Oyod d n Ehdassd2 (d
Bsdzjj OHjCoOkdsects otmMftsdLojHjddY tjOd dn W(
o6 detsL O.

[ Ol BOBdUIMSdydL dBupsfHdzg? cghtesH d OB d Mistesw Ismw
CGdHtetsH d dzOd3d € d , BOLdekzs hdafmw dzO@ L OCtsdzOr fMishtcOdz
ftoj HMisOo dzv 6 Is MsB B2 MdMmisi d3r dzj dzd dzj 2 dz" = Ektc Qo dzj dzd
doj sBrtsHd A" HdzW HEEE OMOded™ dothtey ydd dstsHjdzdtelzy di3'
dzj HtsMlsObtyde . YOMmbts bkttjBlkzjlsmMw HYf sdddlsj d' d@ow
Eidzso dw, dzjdLoejMmlsdy j § OtOdjlster dssHjdzd, WkdS ydd
oBLddCOjls ftedfss djd®y de'jd JEHB tcOIsdz" = L OHOY ddzd L OHO
Hf sdzdzd Isj dz! dzf = fJjtej g dedzr = ddzd EftcOQodzwe hdn f Ots
BsH jdzd ddzd dzj Sslstster j dL St WWdydjdastseo ((WEkdeC yd?
LOdr € Oded W o s L@ Pyjj2MC & L OHOYyd dzj sBrBHJBS
dde stedzOyde . Clsts?2 Htfdzddls] dz@ dets?2 dJdeW stedzOydJ 2 Wwo
YIstsB ' MewL Ols! tIsd dMmlssyded¢d dqdeW sted30ydd d L Olsy
(LOHOYd bkftOo dzjedzdivdy ,d Of teo] HiE PdzjOHslz MsMmistswdedy = Ot
wdrduimeédas fesyjmmtse, eesHwl Mfjydqod: df §j M
H O dzdz" R d ©OLtOBOIr 90ls Mmfjydodz dz J By stsHT tc j
sjstejIsdyj MSdn L dzOdzd W 3 dztstbL  diddsLj disOUsdd' Sh , tc @LdE ts tc &3O |
o ydmdzdlsj dz' dzs?2 Ok j BOIsdCd.

dtcjHd d&jlssHtse o ydmdzdlsj dz' dets?2 d3zOIsj 30Isd ¢ d, f tod
HOdzdz' 7 dzOB cz¥ Hj dzd 2, L dzOydlsj dz' dgks tsdzr dcEtOs s oy
@O ted Bj o, dzf LY HflBGadasils M2 1 CiistcOf sdzw yds
dqLtsdzddzed?2 ftetsddesmMisdyj mMSdrn tsdzj?2 dzgjdLBjydes Mmtsito
ftesyjHkte ddesjtef sdzvydd. [IsdBildd kOSSN, Ylsts ddals,
bLdr (6] ¢k dzw todats s Hidgfl65C off L v ssdgvdgsisfger & 1 sOf so  tsj M j ded W
MewirLd f) tIsdds, t©OLOBSCO Odetstedlsdiiss d f tetsc tcOd3d
LOHOY tsB EkMetsjdedd HOdzdzr », thdetseo Odzdz' = dzO MmMtso tej d
sMisdy j dzdw azjidsHdz O Qd My OCIkzOdz dets?2 § totsB dzj B!
l HOdzdzts? OBl ftoiHMIsSOo dzj des Y dMOdedy BOL 5§
OOCIsjtedMmMisdS otH [ dsotets ¢ jOdO d dhmistsydzsdC ¢
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LOHOY o0tdOydsdds? OmMdEddydd cisW¥dLdujmSdn =
HOdgdz 7 dzOB dzs Hj dzgd 2 S dMOdy &jlktsH' df SBEOBBICJ
tojLizdz sOIsr dgj MStsdz Cdna ydMmdzsde@izd j ¢3C QP ) tc @ &35 bz tizelats
ftoesetcORBB HAzW BKOBSISSd d ddzlsj tef sdzv ydd HOdzdz =,
l si3d Bs 1 Ists@ ts, ) tcOB tslsj s dMOdz d3j stsH  Md dzn tets dz
dilstsyddStso Hdv Mot ddy jHPMHWIcs kY 20BOCIS | t
I tejLbkd O] o fisddzj dedV HJ§ ZsBds? OB 150
focccORd  Odcstdlsdss, Hd¥slsERQMdz] HiIE® Pldzd “B Ok h j
CdHEBHd&ZOBd U] MSdE ROLOSljwdhsds, O ©kOSYj Hdv
fod dj dev Is! Stoos dzedgjds]j J 6] Odscwol dd, GHj  dzOB dz¥ |
Offd B dzd ez sfw o OldsmMy jtedr J d SCjOdMSd) dBEHJC
(ddzd HEkedh §OLOdj lstese dsHjdd) HEY HOd dgj 2N j E &
St dzj ¢ { totscftasBdy Bol@ulgi' IS fp R deMisdilskzlsy o yudmdzdlsj
OCOHjBJd dzOkSC. usfsOodvshdj jcet fuscteOdd’ (
dimmdzj Hse Odzedd d tejhjdedd LOHOY dL Htekzecdr tlsteOMmdzj 3

[ dlsjcOkiEO

1. l . R. dbetsh Cse, (w4 .RO. ] [ciOmgidyipbdsss j teg M jdzd Jd i tc
o 0Otcd Oydtsdadets? OMMdd3ddzv ydd HOdzdzr = M kElsdzadStsar °n ¢
s¢Cjodzoe. [/ / zjijmsoOvw omjsmMmMd2 MEOw lsCter IsOW  jyJ G
HgMisOdzydtsdegdetse s L sdzH Jtetso Odedw | j dB3dzdl4 d dzes ¢ s igsts B O &
eBBstodzad & Isj L dMmsfo. CrRsARY jiteqiidzy dud.. 7 .

2. v.41 - t dfm, ¢ Mmdetsor Hd MisOdzy d s dzdits cits  LstAtizHvddgsada
d. 0. skLidsd yJuojts20zs MWij3es306, .0 06Rees W. G. Physica
Sensing. 2nd Edadn. 1 Cambridge University Press. 2001372 pp.)

3. V. Agoshkov, E. Botvinovsky, A. Gusev, S. LebedevE. ParmuzinandV. Shutyaev,
cVariational dat a arslsei.mi / aGé @omh yssyisctad m RleNsM ar ¢
EGU2008A-08220, 2008, SRdD: 1607-7962/gra/EGU200&\-08220, EGU General Assembly

2008.

4. 4. ¢. [JjBJHJjO, J].R. o¢ethCtse, culstk{EZit® 8 OL
RAzMIsdIszls© o yd fdedis) dp lpd 2dfiisty 203 QRAAPER] d  dzOk ¢ e
5. d. 0. # ORBOtmME d2, | l oBdh joduy, ¢y dmdzj dadz
BO ] BOSJyudd& K2 : WHsdgs 2007.
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YRe[ r110Cc trofdgxwAr® Jr1rer 1 1URAZTIY C
fLreofrt I o1 R hawsR ¢ f s rrRrslfdur ¢svcm
gf fr1{B s{1UARLUL $ARR
t OBSIsO kHtMisthj 20MB f 1 fztzdzO
[ stelsdSBe o6 jdzd?2 1 Odzjte! joduy
fMlskzH jdzals COW jHter or ydmddiesjjodzdde o Qgigdrvdzts dzts
E-mail: takeiBezi@gmail.com
1 Ozydz" 2 tkzCiko. g.ddis j dp' zOL Zdetse ¢ dzHtej 2 1 OMmc

It ddeséedr L OHOYOR o' ydmdzdlsj dz' dets?2 cdHtetsH d dzO
Citdkjlstedj2. vOfstHoBEY & toilhQuddfy difff sdz L ¥ s €t
sslke jlsfisokzé ") cwOddyOdR B EOMISd. vOCHE2 fSHAT
Hdew ¢ jdzj tOydd MjlsCd, sMsejddes o LOHOYOS f Hod
ROMlsswh jj otj kY, o s &mksds Hal daDdHy&dls jed@ s 2 h j j
B ssSHO tojh jdedw LOHOY B Isjydddd ) fMdztsy dzr -
ftoj qszh jMiso O 1 sdn d3jlstHse sy des ©ldzj Misd dz
ftov Bskzesd dzf n MilC, O IOSYJ ustksdts ifaskdnjsdiz dziz & i)
f sk yos " dafmwy o tjLbd kO] HdMStjlsdL Ooydd. [ fdat
CwOjor' R bkimdsed?2 dO Stdotdddy 2ds? cwOdkdyj N daj

ljteorj §sfrkSd §sor mdls! Is 5y dats f Is Of f tets§
Ctod o tsdzd daj 2l 2 2@ LIOPAOlsso ™ & fMjlkCOR fwwodddf'
9jC0O. | dOMmlsswh jding stz) sz bifesBOS ] &jlssHT €O
fcj HilsOo dzj disialirs € &P dzchgt hod) , dsj IstsHe efyq s hnjedzdar ord ) W -
o dzfdfylzs? CcGtOdzdsed (bmmaedary method). RL §jtej ydf
ftOCIsdyuj MS ] t©OMY tetsmlsts O dsjOded] O dzf &5 dzlzizj Geslst Ote @ Ldafzdi ¢
1 O des?2 fteduddes? o dzd d3Odzdw dd3j dedets € + Istsdslz  d3j IstsH
fpdztsy dets? Gt jJiedadyy ks cttOddy"r Miskzy jdz ¢
ftoj HiIsOo dzj dad j teOMmyj Is dats 2 tsB dzOMls d Ctod o sdzd dzj 2 dz
ftojHl Wodw jgr 2 bktejBtsoOded?2 § bktsydshsd ftsdkzyoj Bt
Slsdzdudj s d&BjlssHO MEjsdejjdafly -~ BMUEHA g dejdinj dzdzts
BsHj dZdtetse Oded "W Istej o dBjteds o Isjujded?2, o YOflsdats
COddy’, dj fwdosudls € Mmkh jiise | dzdes Bk kdztsy dzj dz

| Hdf dsdds? Ol LOMMEOkiEds 0] Is el td indsj dedz®
o dzj Mj dzdes? cwOdedy’ (BjlssHO WdCldodr & wyjiS) d
LOHOYy BB BlIsj $0dzdd SCtockzectsoasets ydqdzddHtO, t Isj yJ
Ctokketsor i yYyddzddzHntetses o tOL dzd ydaets?2 ¢ tsdzW dlssjlnugjCmddod
otsCtolze MW jter . 1tdzkyjdsdzr j tojLbkd 5O diftsd Lt
By IssHO d HoY MeOodzjdedw M + CMY jtodd3j dzls Oadz! dg' 3
fsmMstesj dzgdd Ctedotsdzddzj 2 dets?2 MmJjils€ d, Mtsslse jIsfise zs h

[ dlsjtcOlsktcO

1. R. Mittal, G. laccarino. Immersed boundary methods. Annual Review of Fluid Mechanics
2005 37: 23261. 2005.

2.J. MohdYosuf. Combined immersed boundarygpline methods for simulation of flow in
complex geometries. Annual Research Briefs, Center for TurbulBesearch 31328. 1997
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{t OBtslIsO EZHtsmls #HI}jd20O fruls]jtftfdgtsddgf©
4" Isddz roacjdzd?2 ¢dzlstsdztso dy
MskH jdals COWJjHter or ydmdzdlsj dz' dzgr 7 Isj » dzfs dzts
el mail: sytin@cs.msu.su
1 Okzydzr 2 twkCiko. g dds j di'zH dzj © wJjtecj 2 | J dzdzO
[ df dzts zdzOwW  tc OB tsts@L tofOBffsalsWChjj da®j stsHse  Odze sted
Gjdagj sdud MEdr LIOBMESH Odzd 20 IzE | E@.6 dgj hpztso dz" o5 k2 Y
G J dzts d3dzts 2 1 s VyYJ dztse j € O, Codelstesdzd ez M d d3 teidlz dzC y
LOBtsdzj 9 OdgdWn, Wodzw jlsfmw ¢ dzOo dgidLA) C tsditf U dzdL-3s af @)dzdz
Tt B dGg . It | Hoid)BdAie s ¢ O BRE@E Y S O 1.0 rHEE n e O dzO dzd L
fsfzdzv yd sdzdzts 6 s f sdzd Z3steW d L &3O fd Mis j d3 HL A d
tOMmYy o HJ dzj deg 2 M Sedjrdzts i giapd daOdetee § s OB dzd W] s itgw 3 J
dMmy sdz' L sptOdedi Odledp' sz §f tetso Oded ¥ dzd L & sclftde j OB PO gk
SlIsHj dzsds ddisdiszdetsc j dzgj IsdSd yjdztse j SO RdzfflsdlslzlsO® d¢
sy dz¢ d 9 4 dzd ud dz Slsdetsd 5§ dzf @ztlzez® 6 C o MSC O dzOffjdzy H f
ftoj HicOMY sdztsy j dedatdshiidsdj toT[H] drui frpifjlsddsts toj Odzd L s OdzO® B
f OlsscgjdejL O sk j t65 zfids j wlaiz® y JJdE#Q ' C Aifdk®OB tsjsdgz0 Mmn j d3
o dzd W ded W @ J dzj Isdud mUap- { fetsdzggdgibtiztiztfRlsdss @ffted Iskze j s Iz
ddev § Cydd

[ dlsjcOkiO

1. u" Isddz IGeng 1.07 ddzlsjteW j2Mm d HosetcOBRO H-d&zv Oc
Gjdzgj IsdyimMSdrms HOddzr = o dBBdsdkZsecdd // wB. f
[Juv dd. [ . 1. j1sd31sdzisfntsa®. 2009. Jlr4. 6 (9

2. 8 j dzd ys Orssqzunntcj o © [ . ,  t sHddz ¢f.{¢s dzd disicldl df dz o

DRBl-dzts € MmO MmdMmlsj d3r HLA d o s t€d drdsiogindRédfisic W
(Tt HMIsOo dzj dets € kB dz. )

3. Wigginton J.E., Kirschner D.E. A model to predict emkkdiated immune regulatory
mechanismsluring human infection with Mycobacterium tuberculosis // J. Immunol. 2001.
V. 166. P. 195011965.
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t OBtsIsSO BkHBMIsH] &O Misqg tff dzidatfO
I StoL S dzHtej 2 | J dzdzOH Y J o d Yy
MliskzH jdzls € OW j HteT or ydmdzdlilsj dz# dzr 7= d3j |
el mail: kritikmeiste@gmail.com

1 Okydzer 2 wkCidestsh ghhtets | zdzdd ¢dzj CMi2 1 &zO+
[ df dzs dzgdzO" OB BISO ftsmowh jdzgO dMmMmdzj Hise Odzad & e
ISJ §f dztsif tetso tSH dzts fidsd fpdzizt3HOQes difi tetdZO L dzts M) Is dzts 2 fna J d3r fn
] dzO 9 dzO W sMmtse | degdzsMmiIs! - @O QI B X cPEsBdisd'EMdise dW
MowLr o0 h jEts fslstsC d dzO CsdzyOn slstej L € 0O. K
EMmlsts2ydotsmisd d Mmn- tsH d &3 Mlsd L tddg nydias f§ s dzeZD yff Az dg=  ff €
17T dzs ftetso j HJ dats dmmdzj Hise Odzd 4 M j SstcOdz! dz" -
HiSC OL Odzr sj stey d3" , ZMlsOdzOoe dzd o O h d j Ctedlsjtedd
sftcjH] dzJ d2ZO tsB dzOMis! EMmis 2 yG-dtsigzd , tc f sdzizdy dzO0 OMmd
[dzv  tcOL detsflsdzts?2 M J d3r i tsdzlz yJ dzr HisfMIs Olstsydz J
M dydodz! dets?2 Mmjlstsydes? < dzgjtecjIsdyd ms s2 dzts tc d3J . U
odzgj] BB dZOMIsd EMiss2ydetmlsd HdWW jtoj dzyd Odz dzts?2 L OH
Jtetso JH ] des dmMMmdzj Hise Odzd jJ e N YN S iRt dgiz s 50
1 Codo Odzj dzls dztdfadzts tc dgjj Isfip yUasdm ls O dzls © d3d dzj L OsadMmwhd
RMfsdz Lsoa OO dHJjW dBilsBHO C 02 d@3dzj dedwWw H dzv 3t

dZOr sy Hjdzdw tojn jdedw dO o jtendej d3 Mdztsj .

[ dlsjtcOktO

1. s OBOEMS I 6. OL dzsMBIET. 7 Mma j 3.

2. RsdzC ddg PHAYO HAzW BEktOodzj dedwWw Isj f dztsf totso tsH detsfyls
( dzd dztsQOdz dzr ) SWWjo" o3 EMmdztse d j 3.

3. |l zdzd dz ¢ . RisdzC ddao Nls®2 Yd § SiglsL sdzPdzp ¢ Odz' dz' ~
o j2698.

4. ¢BtOdtse ¢ . ¢ . [ dfdeHftelgfj jdmgjdibfsu O ftesetsdetd ¢ dzOr
fidtedsHduimiédn tojhjdd?2 HIWWjtejdydpPddd A, 3 1s
-2, m381, BOB37
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ViRt 1Lt dned ¢6evo
sfdteddzs 9cjded?2 J] ZOHddBdtse dy
MiskzH jdzls COWJjHter of ydmdzdlsj dz# dz@ = d3g |
el mail: shredersp@yandexu
1 Ok ydz 2 tolz CisiotmHiddiEs) eztso MC 2 1 wyj MdzOe ¢ dzOIs
r d§ dzts dzdzOw ttOBBISO ftsmMowh jdzO dBsH | dzd tetse Odzd ©
LCtsdztce d yd ME 56 stc G OIS dsdl e Dtelz f s o ts | dgjsdedzsd® . 5B M j Mls
dzd BOzso Oy dzr = Btesor 7 ftesBdzj BB Wodzw jIsfpw ot tots
SlsrsHB9 . oY toH™ jJ v PHstooQitc' SIs AffttHs j swoh dj f Silstc] B
d&zOdB tsdz h @Y - wHfddgds} B dzj dzd W . [ ymilscottH daslz frftstteddd p L tc O M s ¢
ZO0 3% fts B Y @Bz.9o sdydad yfthfislse Bo dzw j[Is s detzz s B 2D GO d3
EftcOodzj dedw tydmlsE¢ts?2 o jtcH' 7 Bf lstsoar i SlsnBHBS
olsstots] K BGOBOHRBE ddow gz t csmhdzy M SClststcO® o tsHtsSMdzOB Y
1 sz dzOIsr wHiCO disH | dzd

sd ¢ 1 ¢

) edtesfls ydMmdzy dedetsls §  dz@ M dzj dzd Wi vtz of j, dzsy@fe @
tOHdEM cttesHMS et twOMMj dzj dad W ;

e ftodtesmls Cdzdyi Mlso © BeMsO® ojHjls € ietsMmisk
e dzts € d fjtjtOBtslsC d, Yylsts ojHjls ¢ mMtsC te
SISHT 7 O;

e o jdzdyd dzedd Mo Odzsyder = f dztsh OH 58 rdn G CJtHQNS)
tesmiskz ydmdzO B OSCIs] tod tsdzts ¢ gdrdjefm CH-ts oL d@)jBldodigj to JC
ZOMmj dzj dzgdw COyjMmlsoatsds ydLded © G BtetsSH ;

o roHRD j dzd 4§ COYyd mMlso® ydrLdzd © GtStGtSH 9 jHJIs
CGstesHMEtsets dzgOMJ dzj dedw, IsOCddsoaj;cts § s tsdzdzj

e Y jMsCtsMmis! L OCSdZcH O] dz Mlse © d HgEMRBR yj dz

10 BfMmdse j 1Isdrn ftmMiskzdzOlktse B OH j z® |, to OCBtdsldsE
sfdmr oa0jIsmMw MdMmisj &3s?2 dL BHJddkOHYyOIsd [ruv d L OH
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¢ dv,(®
dt

= k111 — kg v
dv, (t)

dt
dv;(t)

dt

= ky,vy,

= kv —ky3v,,
dv, (9
dt

= km“ir
dv (t)
ﬁ =—m: kz,s [Ruz - vzz) - kiﬂ,EviﬂJ
dv,(t)
;t = Kggls— ki_.ﬁﬁi - ks,evsr
dv. (t)
dt
dvg(t)
dt
dv, (t)
dt
dv, (Tt
;:( ) = ka,m"s + k4,1u“4r

dv,,(t)
\ de keyy1vs T kg6

= ks,?ﬁa - kiu,?“iu:

= k?,sﬁ? - kiﬂ,ﬂt‘?iﬂ!

=kyqvy —kyqvy + kv,

Il tjLkzd sOj ftoso jH]j dds?2 tcOBBIr B' dzs ¢ O}
EMmists?2 yde sfmis! & ; f sdztsy § ded § tOo datso j d W fdmlsj d3
EmMss2 ydotsmis: v | f sdzts[ Wvdzfz detafils 52 yd o t5 fts | Oc tc Odg
sBEMmMzse dzj dedesisd fsLotsdzw jIs Mistesdls! ftetseddsts ™ d M
BN dzts ftoso jtojdes © R"tH] ssMmdzjHkzshdi eorf ydmdzdlsj dz

1 sdzkz y 4 dzdzr | toj L zdz sOIsT Mo dH j Isj dziofy Bedigizsnlsj 2 ts
ZOMlstets?2 € d H O dzdzO W BSHJ dz! Bsy J Is B Is i tod d3 dzd
1 e jted 3] destse i yj dz & dz0 sty i v Istztfty ¢ slz mteBso af P Is dHv dz
Lesazsedud MEs?2 Mdbbizoydd d SftejHjdjddy d&oddkjdd
Y cQaddrj M@dzd ls@®ydmisSCs?2 vi [ o Mbotcj dij dedetsdz € tolz f dzt

[ dlsjtcOlsktcO

.Zzo9jJHBaMEOW wu. [ ., zojHBoemMCd2 IQzdlsOtf dsts daswedshyl
so jteH" 7 B' Istsoar i lsaX Ay H Iz dz® ts t5 HzdtfBtd AAOdR ) @AMES 15 !
CsdaW jtoj dayd d dedz') jotsdgo B iy slshitsH' @ ftosBdzj o3 R~ tcOdz
Zisd@dd, SCtdstesdv", 1 jdaL j dzmMSd2 1 tsd3 1 dzOded ?,

2. Maruyama M. The second cybernetics: deviatomplifying mutual causal processes.

Amer. Sci. 51: 1649, 1963, p.176

3.1 Bt A.a. [ dMCtc] bez] gzd BB § B3O zeh y J W o g3 d3€
Bdtdazseduyud Médds d + Ctsdzsedyd M&ddz L OHOyYyoOdz/ ¥ § ts.

I SH tJH. O¢T[R. U jR2EBIOUD. -dzCis.. talgdilsd. 9,8 ffflL9.8 6 .
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u4jots Ctso JudspOHOdE 94d Y
MskzHjdzls COW jHter OolssdZ3OIsdL Oydd dzOk ydz
el mail: bsevryuko@gmail.com
10Eydz” 2 wkCsO.sth.ddk] df 2C1 wdzdyoO ¢ddzHtej 2 ¢ dzj €

KJjdzwdt dzts ddelfsR2ts Is T wo dzW j IsmY dzp Sil)lf)istOEAs o df jdztzds tc d3!
MistezCIskztcy Myd dz d L wWestc OpJd ddff 2z € dsdg dzts?2  d dzd dzd M § ts5¢
COHtO Odzd B3O Y d 5 dzdzts 2 i ®@Mdzj H tizs O fipk gzts Rtz s H O
OQolstsdBOIdyi MStsets or ygmdzj dzedw ¢ Otclsr slsdzsmdlsj dz' dz
Mdew Is™ 7 tkzydets 2, dzy € Odzd B tcts odQigAdzsB s ¢ @ BB 2 W OFHHEE
fzsmMSCsMmMisd tjedmlsteOydd COd3j tor HES odHddA - Is sy
dLtsB®OY jddY MisOedlsmv & tcfgiplistYy ddls o diis uddnets
ykzefmlsodlsj dz' dzr d3 { dzj a3 dzlstsdyz IstsySd Mmyd dfrL.ts B JteBO ) ddds .
Slslsj dz¢ s MjtesEts.

1 sdzlz yg dzdz" | COtelsT G dzlz B d dzr Bsec kzls Mmdzlzy d Is )
fsmistetsj dzdw B j d@3desets dL SBteOY J ded W : COC Hdzvw
CERY ! s Isjtotso . s OtclsT G dzlz B d dz’ e kzls BT ils! tsoff,sdzx L C
Cod3f* s Isjtoedets? cteOWdS ) d MLHOdd odL EzOdz! dzr = + W

1 sdz hddzilseo Esdg stsle sedzsc o vV icPdedev » M s tcj HJ dzd
fpuyd d" ddzd Hodxjdzdw SO ter 5 )i dgCHisttis tSfjd3 dad |
mMetslse j EMise v OdzO dzd O ¢ o I@ o klglgfv S dzd Btsdzj 4 ) . 1 tslstsy,

BidHE ¢ OHMOWEd dzd B sd 8§ YIEYFEKYNW=D wogwen ga
fiosjCydy & Mesks j Khs&eE¥P) (et dodhse 0 doO

OOddL 6l Hds e EE PHEBEEX, X=PX  eR g P- dzjdL o] flsdr |
fesj Cydoddzy j BOstedy’ Mtslke jlshlsobkshdn COdjts.
St OHJYddzdzbs j s SEOL 6] 3 jfdsds Q) Y drOB Sthsslse j Is il
sBr Yydes Mtstslse jlsmlsoadw, dzO2Hjdedz" j 1 6@ tcth R ded] O dze
BJ IssH O silsmdzi ¥ d o Odzed Y kEHuEEO: AMs/shude@t H @dEsR OB
Hew §5dMC0O kOCdn Meslks jlsfilsed?2 fid osfsOdss d
dMfcd Lo Ols! 4 [stdisd WiCicd 24 St C  Bj Y H it t5 2
9 jCltstotsa, R OtOCIs] todLtzjptdattc tdndyf 1" 15§ elae Q 3 J jlscsflg/ jdAop sd jo Ist
sEOHdUdddtet fSHOBHO, JdMitd Lss Oddj 6flsdyjns
or Yudmddls: OCt] Ctdkdyjmset fbtsyjyd = Nl
o sl @mz dzd v § sl dgs? COwls' cdkkeddy , O dzj ktd €&
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I H]f dzsd3dets 3 ff testssjoGjleijj dz@®' de@B O 5 dMidzj Hiss
BissHBe toj StsdzimistezC ydd Mmyli demeWisd jf) O isdetc®s ¢ @a
o' ydmdzj dedv sfldui Mecshs (ObsT6, sshEreOy2Hbe ds ,
CjLbd kO, o fsyjMmij ©Osslr MLOs dde Odzdfm’
(.[21131[41[5] , Msq sfls 0o dzj dedsjj H EEEEICHE 0 )O.dz¢ Btedlsds o sMls ¢
c dzr Mydder 65 SsHdsEEz JLsBtOy jdds M dhif sdz L tse
dlssyddS 0O ddt stedkOydd & cdzkeddsj. I} tjHbsyjds
GORBYHjddY fslssyjyds » fMeslejlsMsad?2 d&jyHk d
o 5MMls Odzs o dpiSdeft Sy ®OHOd. I} 6] Hdzsy j & §©80OS Isd .
o sMMlsOdzse dzj dzd W C OtslsT Sz ddz Myjde 6 dzj MC s
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f sdzzf dzs € tsfyls f tcsB dzj 3" SHdzts o 6§ d3j ddsiaiss?  Snls P& t§ Bzdz,
SHdso tcj d@gj dedzs?2 MlsOBddzdL Oydd dzj ftejtcr adeg" =« tsBI JCIs

I sy M tejfffjcdf v sorodal di3j IstsH " fidsysuaidodts fits
fMdMmisj &3 Ek§fteOodzj ddw [1], &34 IstsHB" j d 5 dgjjH g ed@idad W fiy
dzd dzj 2 dzr = dzj cQo j dzfflse [ 2 [@zd Ld§) I(3H]r. ddzls j tco Odz! dzts@ s

[ Mdeso dz" &3 tojL kzdz sOsOBBd ©WOBBIST W gsdzVH slsEisY t_
Emdzse d j§ SH dzts o tgJ o3 dzdzts 2 MisOBddzd L@®Ygd d, tsH @zts olstiCdgid
MlsOBddzdL Oydd, Hsf 2MC O h jj tGtss M Is @ dzg deg g Is B s dzf
MsOBddzdL ez h j 65 t6j G Iz dzdEs]sticoO0 ddzOdztisdsizs® dgO dfzfj LIs@.H 5 o

ltose J6C O dzj 5B n BH ( dsiwetdy 3 jzdpditis? d winls Gee@flERd L &Q d d
dimMmdzj Hise Odzd d Mtse B Misdzsfisd MdMisj d3 dzd dzj 2 dz' = dzj 6
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3 3

AV+Db >0 AV+Db <0
q :
{A]V'f'bn >0 {A]V+bn <0

b.-b, -b.+h, l-ata, “ra-as

s Db bt acda |, |Sracad g,
-bb bt tardal [aca)
—b,-b, -b,-b, -l-a-a, -lra-a

femisesjdder 7 5 SsLWWdyd) delg® e  dzelj 6 Obs jsdz'dh o
Gshdls CtdhmstkzClsdod 2 SO0LOCI] (.

[ EMisOltydss] bhdsesd) GHoss ] &k didgs?2 dzi) 26 Bzf &da
dzj 600 j dzlflse lsdsMmdlsj dz des SR GBJyGEtiessizy © P dzd dzd k
fejHmsOody jlsiv oL Gl B hEBEBR § cEDEELC O Ht
sHdso toj 3] dedets?2 MlsOBddzdL Oydd dzO sfdeseo j f ted d3gj d
OkOd&dL 0. [d0 MosHdlshY Qhof-BEBSH &zt Of © HEdLd Fo Of @
5B dZOMIs fsdMS O €6 loaed Gdzd L Oyl ¢ O jrd dzj j 6 OfMy
MlsOBdddL qeksh jets tjckdv sttt (isd) kg s daf L] dstizs h
i O tc Radgjo .

[ dlsj cOlktcO

1. sdve J.v., 2jtBOCBO 1. 4. 1 BIGMlsdQWozEMS 21

2. YJtoded S s uw. deJ tidOm Rafnlgn O OEZC O, 196 8.

.rsdzjdz [ ., sdwjit [ . rdutd [ ., Ia@pdz? s j 6 ©
OdzO d&zff L : RY JoMmC: RdzMIsdlskzls Csd3f * ¢ Isj tcdar w
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gl RO 2130 JI/RBAWRI RS 1138 motfdl U WRR
sut ¢f [y usR
1dSdlsddz0 [ Oted dzO Ste! j o dzO
flsHzj dzls C O COW jHter daj dzddzj 2dz" 7 HJ OB yj MS dn
el mail: nikitina_marina@inbox.ru
1 Ok ydz 2 ol Citdfotadsidjlfn@sdzd yS d2 1 S tsdz02 ¢ dzj S MC

[ Jf &ZsBdzOv OB IO fsowh jdzO dL ENpdtrS dn OBBB
Wy dzv jldOipwdzjlrizd j 8 © yOMmlsdyr 7 fttsdLotHdy & ) Heokzdw f
W, =W + (L+ic,) (W, +W,,) — A+ic,)W|'W , W =u +iv.

[Mdeso dets?2 yjdzr 8 HJf dzsdBdets? OB sisT BN dzts d fmfmd
tc Odzd J otsL dzd € O h i3 Mistelz C Is &z & O d tc ® dzd ‘dds & HRdzdzl iz @
ftojHMisOo dzw s h ddsd Mise B2=RM"™PWdj do stcPy §lststedj 2t
WOLBoatdz ftetsMmisteOdzMmise j .

Il ftosistcOdzmisa j OO stetsea dzgO2H j dz tsB dzZOMisd,
fts i tetsmis tc ® btlzfiy Bz | , fted HMMlsOo dzv s Os8jhjd j MsB SRSttt
cOL i3j cdesisd o WOLBSoatsdz ftesMmMistcOdzMmisea j, d MmMsfted ¢ C
ftesMistcOdzMmilse j. o Hodkshi ¥ &GjlssHO Mjuyjdd2 1 E20dzS C
sster |, d tdhjdedv, stcOj Clststedd € tslststerins tsidgdztEyOdF jH TS,
M JtcOdz dzts? otsdzdzj o JjolCdzdHBotd ftosMmistceOdzmise j M
vidzsy dgj dzd i btcOj CIsstedd i jddy o WOLBotd ftetsMm
YoOfmlstsls tsls wOLdg" = M JtcOdzt dzf = otsdzdz, o lsBEOZZULBOOH
sBOL B, t©jOddLEzjlshy MRigyik@edd? ] ©dzA 8k Ot &y A Hif
Sstcso .

vsO0C Y 9 ftesmMistcOdzMmliso § f OtcOd3j stetso dz02 H j dz
MisOdzso dIsmMw BHhdtesHdZ &3 5 foshistcOdemiso z otsdf o H
ftesmMistcOdzMmisoe j .  0dzj j ftesdmrtsHdl BdWEZLSOYdwy mts
stcOj Clsstedw tojh jdedw o WOLBoatd ftosMisteOdemise j MmisC
L StstcOd tOL dzts?2 tOL Bj edzgsflsd o YW OL 5o tsdPM totsfyl
MfdtcOdz' dzOw otsdzdzO o JjoC dzdHBoatsdz ftosMmistcOdzimlise j .
WOoLsotsd ftesfisteOdziiso j .

[ dlsjtcOlkztcO
4., SktHE Bse .1 . 1 JMlsOydtsdzOtcdz

U

9

v.d., [Oddd ySHIMpd{ Olsdo tzh § sl f§Hzj

sd IssyS¢d BdWkteCOydd // [ Olsj d&zOIsd yJ
dzj dzd dzj 2 dzr = MtcjHOR .5 .: 1 0E¢CO, 1986, 4. 1

3. Kuramoto Y., Tsuzuki T. On the formation of dissipative structures in readiffusion
systems.// ProgiTheor.Phys., 1975, vol. 54, N 3, p. 68899.

4. Kuramoto Y. Diffusionrinduced chaos in reaction systems.// Suppl. Progr. Theor. Phys.,
1978, N 64, p. 346367.
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45 0JIJR[RYTOARC dWRgtulff 1 R o VY JYJwRO[1RC
RM TRLUGSRY[rus adsd [t
it sHdUuUjdeS s 1 dSqYlsO wjtecj jod
MlskzHj dzls COW JjHE" dgj dzddzgj 2dzr = HJddzOd3d ud MS dn
ei mail: Nikita.Rodichenko@gmail.com
1 Okzydzer 2 tolz CiseCEHHjlsfidde t ¢ [ o3 dz' W detse w s Odzd fy

[ O dzdzOw Hd{ dzts dzdzO W tcOB 55O f sfmowh j dzO S H dzts 2
Oo s s fPBHESSC 2 dzd teH olsQYadgj” MisOB ddzdL Oydd MmdMmlsj B3 k4§ te
Gjihjd otsftsih  MsOBdddL OydNfe sdzj il istssHe®sE 51 § 2P |
fOOR] HepPdgdyf thdzd ¥ J ded™¥ dnm HJZOBJUI MEBEs §BSEEWHEO

[ dzw toj "N Jdedw 1 Ists? L OH OYyd B' dz ot¢ GBLIdORB ts If B ezllz
OCid C O w. 1. [ 3 dz' Wdgser &3 d & . §. ststetso d dz' a3

fSHARBSH (sSLobddd MddsjL s O’ tjdkdvisstr , tjh
o fikzso W rn dzi s tojHJdzi degdesisd § OO Istetse d o dzi M dzd -
| tOBGlsjd ] Ssdetsdyy sster , foddy 0% dj HdOBY

mMdMmisy &7 off dzslsltcjmtEztstf j izeesgtstcj cdzw Istster  dd3d ¥ s d3ts
fsLotsdzwjls fteddzjdzvls! dr ¢ Mg KOsy BEOS M dz
Clss HOJIs Ho9 O 90 dzr m» tjLEZdz ISOIO:

otsL i3y depigl®B d dzd L qtetso Ols! MdMmilsj Bz,  jtcjojHW
cdf jep§ tzmis ;
otsL sy detsis! HsdedL dls! HJBOBIYJ MS 2 § SteWHTS

1.
2.

v 0O¢ N d 9 tis®g B flzs § yd Mdzj dzdzts j dimMmdzj Hise Odad j
foaso jteyxHOS N jj dn tQdslsihfkirssts Qtizd v {§He'tsdde Od®R t
Zydds®s hg@L dzd ydz' j dgj dH j Odz! desfylsd, filfjOdg.OCIsj todz j H

tdhjdedzOY L OHOYO dzj btsd ¢t MOBO s MijBj wWo
tOMmyf etsiisteOdzj ded § dzO dzj € tsfls i)™ jl© GGAFEEg)S | diag wiirpflsinis 2 dz’
ftoeddz dgWIs! fsdzeyd deder j tojL bkdz IsOIsr ffted tcOL tcOBSISE

[ dlsjtcOlsiztcO

1.¢. 1. [ d@gjdzt wdztsq tsott .js . Issdfftetso g tc Ols dzts 2 Mo wL d:
dzd st toj H J i dzdzts1iyBEH S BOIs dzd Is , 1997

2.4. 1. [ 3judiplsdBpls s BOIsdyj MSsets kZftcOodzj ded . iy
1 OC O, 1967

3.1 .. usidsdsdw Qo lstsizOIsdyj ME sEts Z{f cOo dzj dzd v . U
[ desetsd3j tede” §, dgj dzddzj 2dz" j, BYfld@Od dedj B3P Is Gz GYf L
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gvtusvut ¢ JRAVLSH®MARIROGY ggurf rlofrtiam
1L/ RrRUICBLIM LV olwImdrRAAL T AROPPYEMILRE
twBGtse [ dzj RGEtstej o dy
flskzHu jdzs COWjHter dgjdzdodzj2de" ° HJ OB yj MS dn
el mail: roi-techsup@yandex.ru

1 Ok ydz 2 kSl Rt [ Ocddysd2 | S sd02 ¢

L9
(1
G

rdf dzs dfsdzOwv tcOBtslsO fsMmMowh jdzO dzj S Slsste” d3 o tsif tot
Hddzodd ¢ d dzj dzd dzj 2 dz' n mdmlsj d3. IH 9 BzgsPdafsdadndpioidsds tc |
dzj Oo s Bz Mg &P tcj dzyd Odz! dz’'npm Hb k@3 dzj B[RO d3J Is e O di3( ,
fedmMizlsmlsazj s Ow C gdzfgy wz® O Is dHodadzO d3d ¢ O, d HdMmMmd (g C
LdzOyj dedw n fHOdeiPlsl @ Y szl yj dz©@ dzj B tsdz! h 52 BsHJWJ
tcOmMmBssistcRldedzl Acts® j HJ des Yy Mmdzj dedetsy dMfmdzj Hise Oded 4§ ,
GiosMmstesoa Cquu o € tsdi]ac®ddddsid o tfiasvzp dnddziny © j o ( clig@iizd dz! Is
[4, [7) weodzweIsmw daj ftof t6f o dz' Bd -Bfly sWwPay'dy Bq | SdeB K
tej"jdd?2 (ydldase) o HdMMdyfOldedtsds Mmozzyoj (d:-
dzd ftoj tor odzs L QadMmdls ks O] tcthe v i)d ik fddz™y Xas 2 Y
Hobka MzEyoOws. |1 Bd&OMId or MsCts?2 HdMMdf Oydd ¢ t
f OtcOd3] stetso o Ists ydztsfls d Mo OHOJj Is Ml W HE A
BlssBteOyjddvr (HIME 6] IsdzOwW M dsHld)dzP Bif J g3 ¢ Oy bnddjdls'j '
HdMMdyf 6ydd, sB dzOMisd EMmlsts2ydotsmisd ydg¢ dztso dzO y
&zOtclzh ©Oj Isfmw fjtcj nBHW ) Cdzin tco Olsd o desds Mdzlz y O,
O0sMmisteso C U U. Il rwog(dls! Mesedna L OF tsdsB d3j fetsidfsmlssy d
sl whdadls: dm M fgsh & Mfjydod dz[S5][6])Y édzf msls H 10 dz
slsdzj sdlIs! Yylsts dmmdzj Hso @izd ¥ 3 Bd3 H O fztizts @ 5 Hs'B 4P Is
tc OL H jEdpgrimental Math i tsdzlz yJ dzdzr | dz0 dzq H Odzdz" J dzj dz!
BOQIR yj MSddz W OSCIkssdz, O dzdh:' dzgj Sts2 dJdaW stedzOydJ 2

[ dlsj OGO

1. K.T.HansenBifurcationstructuredor multimodalmaps Submittedto ExperimentaMath,
1997.\\ http://alf.nbi.dk/khans&/papers/multi mod.ps.gz
2.1 0edzdyscd?2 1.¢., wdHBtetse o. 1. 1tHT j Bilstsieq OBz
Ul a4, 2004.
.zkmlsjte 4., rdbi@dBHddodg @deddds,. 1988.
4. vtejhjo r.1., | OBRI-dz. IsthdetS ay@ sdigdZt Qdz§ E®&®Mr 1 [ A, o
5. K.T. Hansen, P. Cvitanovich, Bifurcation structures in maps of Henon type, Nonlinearity 11
12331261, 1998.
6. D.Sterling, H.R. Dullin, Homoclinic Bifurcations for the Henon Map, Physica D Vol. 134 Issue
2, 1999.
- otedetsdz’ 1. R., [ Olsj B3OIs i Sdgf j Poggl EHZC O, dzALAPRY P
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fruofrza ITRYUVOJRAMURRI [l [t M1 JuU[E
stsdzj Mdzed 59 O [dz2 6O " jtcGj j o dzO
MlskHjdzls COW jHtcr BN j2 d&BOIsj B3OIsSdSd
el mail: olka.ko@gmail.com
1 Oz ydzr 2 tolz Citfotadsivdjliffilisdtde [ 96 jded?2 1 JClststetso

r df dzsdzdzO" OB SISO § sMOdzf |j @QPd dic Od tc Brs®ls Uz Is § dzj
By IssHse odLEZOddJLOYdd cdfjtfsejtendtsmisy 2, Ists §
fzsmStsmisd (L StcOdzy dBedlststeO®) B JEIsr Bdscsd] te
fsdzzyj dzdd dLBBOY jdzd2, HO:NMNdads dgddsetidgio O § tsfdpdygtsy
sBl JCIO. 1 C€Oyjmbe, eI jSItse odLEZOEZJLOYydd B' d
olsstetsets fotGWHECO o Ydbrtejrddjtodzsds d § wisd d3d tcdzts d
cdfjtefso jtorndetsmisj 2 yYyoOofmlsdzsets o9 dHO.

J shdztse Iz tc O L dgjAsstEsHstpdzdz dE) ¢ dzd Mdzj Hiz¥hjdelp r A, ted
odLEZOdZJLOYydY ccdfjteftse jtemndzsMmisy 2 fsMmicj HMlso-5d3 H G
olstste’ 7, dL sBteOY j dzd j§ CssteHddzOls fEklsjd3 o998 jHJ dad
e Hiplse Odsd S B+ ¥ Is todats 2dz6 eOH gL WO Ul LudBEns)detsdiyls '+
CsstecHddzOIs B dzs ftojHdzsy J des dMf sdz' L sea Odedy Mt J ¢
nlesdBBOIsdydetsisd, kZtesodew Mo jh jdedesMisd d fetsL ttOyYdz

)| tcORE OR f smis ©Oo dzj dzdzts 2 LOHOYd B'" dz tOL tcOBTC
fodzEyPszv wakes] ftojHMlsOoadzjdzdj t Mets2Mmilse OF ddetsc
oL iBsydes COC fHtod dMMmdzj Hise Odedd Mlstesj dzgdw d Mo ts32

Bdes e s OteOd3j Istcd yj MSdrm L OHOY.
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I yrov3tom wfrzepvramom 1Jc vicd Ui
gostul 3 8 JUOARYRIL (S Isd]?P1BIRRRDER
loftd4d tdr Ll

t OBSIsO kHtMisthj 20MB f 1 fztzdzO
skdzjh s ¢dzj SMOdzHte ¢ dzHtcj 4 o d Y
MlsEHjdzs COWjHter BNMN j2 d&OIlj BOIsdSd
el mail: losog@comtvru
1 Ok ydzr 2 tolz Cis»CHHdjlsfiddes st \mimste rRdzt ddz 1 dzOH d d3d to

t OB tflis@owh jdzO dMmMmdzi Hise Odzd® Md3j M Odzde" = L OH Oy
@O BlstejLCj f dkzdjesr & &OYOd dr B bEidssdw kd d
fjtcosets  olBces GBHEBH .

t OMMdiislstej dz@ Md3j " Odedz™ §| L OHOYd HAzW o BSdzdtso ek

Mdzzdzj o7 3 dzOYOdz! dgr 3 bEMmdzse d W d3d

ulx,00=0,u(x,00=0 (2)

d f] SHds?2 L MdkjHkshd2 MsesSky dshisj?2 ¢toddr
w(0.t) = W)

u(lLt)- aux, t) = v(t) 3)
w(0,t) = W)

Ux(L ) - UL 0G, 1) = VD) (4)

UL(0,t) = ity
u(Lt)- aux,. t) = v(t) (5)

Ux(0.1)= Wty
Ux(L t) - @y (. ) = V() (6)

I Ekfdso-p)y fa H3s) dzj lso stew j Is0<@aj<tt OB j difedsedlz o tsdz! dzC
¢ tsdzfls O dzls ©
[fdeso dz" | tojL kzdz O tcOBSIST :
1.1 sdzeyjdz Wedz' 2 odH tsBOgfurdzsd©OH @)Y | dedw fizdgO® d
fstezdz 2O wltejL Cj f dkdjor 3 dOyOd d& &3 kf
tetsHO dzO dzj o ts d3dzC dg'dal j Iz ff dztezm) dfizis® Of g se s dztc izl B b dz

f OtcOdif s® B’ [B)) d Hd&zv  cHOPL o Sdz' dzlsSE 5
2.1 sdzzyjdz woder 2 odH BetsBh jdadetsets tojh jdedw fdsjh O

Mlstekzdz' dz® tltejL Cj M dekdzjor &g dOYUOd dzr Bg kM
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w

=

no

»

a1

tGtsHO dzO dzj oatsds Stsdayd d dzj dztsC Oz df o5 kfdzse d § o3
f OtcOdf st® B’ B)  HdzW § CHOPL 9 Sdz' dzs 6 15

I tsdzEyjdz wedzr 2 odH tsBtBh jdzdesets tojh jdzdw fdzi M O
Mstokzdyr dzO B®ltejL $j M dezdzj o &3 dOYOdz df &3
GSHO dzO dzjotscdE Ctsdzyy d toezfsdzisC @deH @ dg dr f) dptiedsd] L df
f OtcOdf st® B’ B)  HdzW § CHOPL 9 Sdz' dzs 6 15

I dzeyjdze wWedzr 2 odH BtsBh jdadetsets tejh jdedw fmdzgj h O
Mstokzdyr dzO B©ltejL $j M dezdzj o &3 dzOYOdz dzfedsf k1
ttsHO d2O dzj atsds Stsdeyd d dzgj dztsC Oz d' o5 kMmdzse d § o3
f OtcOdf s® B’ B)  HzW § CHOPL 9 Sdz' dzs 6 15

[ dlsj 6Okt

. 6. Razte@Pdad ydzs ] bk twOodzj dzdj §etsyj Mimsd ¢ sdj B Odac

SB BN | dedatfots otgjdbdjtsds SE 5 kicOo dzj.def § W W J © [ dzy) o Getizd dzt

btcOo dzj dzd ™ , N2D.0 0f)-.1528. B B3

1. 0. RAHGdZNISo j dedztsfls! BB jdader 0 t6jh jded2 Mdsjh

bicOo dzj ded ™ f) daj dzsC Odz' de. idgdd Weligi Culddanpel @RHizdk fifjdz o e o

2008, N%. 46806 7 2

. ¢. RAWAEOIZG IS Ui MSd2 odH Sflsddod dscs ¢ 0ddyde

SHdE®R Stdyj mMstkd M EsHj d d & doj &ZsS 0d dF &«

sqf.6EptsC &ZOHT ¢COHJ B d NBOL 312300008, . 420,

I . 0. R GdBIL Oydy ctOdd ydzsets 0o dzj dedv bk telzc

BsHj oz dz o3 dzgj ZsC Odz df o5 CteOded Ydz' BT HEEOH ] d5 t5H

0SOHj B OGNS .2 PMBG4 402, 420,

o0 REY BB L OydW ¢ te Oded UstatslestEl Kisai@p) dzifidsdetz dezO f to
BEsHj &z deseE s dzj dzsC Oz dity et Y et deef st wiz" zj iy dizttenCripdz j
v. NA,1. f5.1498.487

Cd. 0. misdzdijsided.L Oydw dzj d&zsC Odz dgsE s CwOded ydasE s
f] LOSt] § dj dedzr o5 € & @y € dg Ollsfas Pdg Rz o sk aits | d3j dzd .
FqWwjtjdydqod df j L tNbo.dzjfiztd06962 008, u. 44,
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tfeuvRrR em[RREYES UL O 21 3™ (ndg [rfc
UBRWM AL L VARG 21 3tm ufiited ] JTuoftlr ol tc

t OBtsIsO EHBMIstH &O Misd ff dzEAEO
[ OtS tso 2 drjjStdngd J o d Y
sOW jHO tBh j2 d@OIsj i3OIsd < d
el mail: markovcs@gmail.com
1 Ok ydzr 2 tobk Cidfotddsidjldniffisitc [ sd3se RGEtSte! o j toc

{ ws|
[13s1vd111

[ OdzdzO% t©OBBISO ftsmowh jdzO dJL Eyjdzedr Mmots2Mmlse
B Cdetso j dedz’ ~ HWW Jjted deydf Odz! fdms tEtsy 84 detzOB ts teHshW W j to
sf 4 tc Oyldgu+p, (Xu'+g,(X)u,xeG=(0,1), dzO ¢ dzOfmMmd DY EdeSiysdd2s Is dzts

dzj ftoj o o dz" 7 G=[0dEO o Bj Mlsj f ts e tsj 2 fjtots2
p(X) e L°(G,C),5>1,0,(X)eL(GC). [ j tOltster BsElkl B Is BdS, OSls GEO K
dej MOBSMESY oW ¥ § dedz’ o3d fedujds s o dzd 3O dzd J

dzi MOBsMsy tew ) j degde" = s jtcOlsstetses, MdMmlsj g S tcdzj o
ydmoazs ftedmsjHddej dede" = W 2dzC yd?2 .

1. ¢. Rdz ddz" o ([11) B dzd ZMmils Odats o dfj dz'd 51
tcQo dzsMr sHd dBIsMiIsd M bktedetsdtsdzd stedyd MSdd3 W HEBSAd AL
CdzOomMmMO WEdyd?2 §t Cttedzgjor @3 W kdzeS yld v d3tc Gzg fzts s to e
B Isted sy dO St OCIsy GMdso dzse s d dzls jOxipORARDE. d YRz &
syjdSd ([2]) o dilsaod Cojf]tHs tafbpslyAdiphPicinj 2O dz¢ B 53
slstej L € j ([ 4]1) . dkyjddi tffjtcOltteOndsdsdwdd j dvdg
ltejHY SdzOG Odzsfy+ U s € szt ® dgof| © 5 oz daflazsp s jOMd &Y Is s
O(4."),v=const>0,k >, 4, -t § CIstcOdz dz" 2 § OtcOd3J Ists.

J ZOMmistsw h j 2 tcOB Sls j tcOMMdzBls § dzg © Jsis M@ n d gzl t5 ¢
O(l;”ln_ﬁ|/1k|), A Pl ufmisOdzts o dzj dzO tc Qo dits'inr B isd degttdifisizd yo § d
BdBtelstsesdzOdz! dzf n tcOL dzsy j dzgd 2 W k2 dz€ y dL2fy tsO LCdxtoidad dad
1LIsts?2 WkdeCydd o B ydz 2 stcdetsdatsdzj sted yi MS d2 te
Me stetsmis d tcOo detsfn sHd di3ssMmis d dz0  ofryjfipl d3t=ffiiids! | tc offfXdig
tcOQo detsmMn sHd dBIsMisd Bl twWOMMisswdadw tsls SR OCISO HIBS
syjdeSd MetsttsMmisd o dsMatsHd BBsMisd dBsckzls Mizsh j Mise
Coi WWdydj dzelsO fted f jtocots?2 ftetsdL o t5SH dats? .

[ s jstiz@ O
1. Raz' ddz § WY J lojdfizy. 2I91. © 59727, ~ 4. w. 577
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