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LokSCtse d do Mmbyj lsOded? Jsso sk @7 jsdrdftisietn
LokC o 56 sy nsd3dsgedz iy j toH j o filgf & dzte 88O dzlpw g
' dzj . oM 59 tojLbEd SO OkMSkd kOIs
HjWlisj dz’ddztsipieyd j 65 tsyj deSd dMyftsdz L 59 Odzd f
tedls istigdzi S 54 Jls@b Ms R tslso stedz’ B OL di3j tetsd3
edlsBsdz. 11 dzd f)ffsdr UstadO ded v dzts Is dats 2 L O
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dzts te 3O dz!  dztsfip jiste Woy[Egadg® M dzy dzdzr = W st ds Qijcotdn S
o.1,)1990

{ Mdzd Htojodaww BIHdyddzO o &zOHj dZzO dMme
fOsdzsecdyj MSdrn MomMistswdzd?2 tcc Odztf( gt d
OdzOdzd L Iz O-8316 gzd3ls Hzdztz® f stew H sy  dzdesfls d
fpdzy HizE W g2 L 1sOf L Busjjd] "dedz® BY dsdelstOzEEE O
tcdlsdBO MoewL Odz  wWOLoadldjd BBI jSCIsdoe dz A
OCIlsdo desmisd fjteHyo. ClsdyOdgfsls iy r f jBtgjdtaszis
MtcjHdz] 8 jJ SS9 W CSEHO o tsBh jMmlso j dadats?
ftesdmMrHdl MdAij 20 MatsdzOMisdyj MS 6 s B3 o
¢ dOkzydtsddsz dGZdteseo L L tej dzd s, fdztso O dzdzts A3k
COf dls dpdn§lsscf 5 f tetsd-1 8 sa fls B d iz kbt ts o O dzts
LdzO0dzd?2 L OC sdztsd 9 afab.dst@tf H 'B.z tc tels[avts dao@iCo d d
wdrdsSd, ~ddBdd, BdBdi~0ddSd, OdOlsBdd
ftester @ o WdLdodsedud M d s lsfidydlg di jsdg Odids/C
WdLdSCO d WdLddzseO -1 708) | Onzd o ® tzdets ¢ t&'7
Ylsts fdtsydds doyods ! d&jSlktes¥dL dsdsdd
Cs | yJ dztse j € O, 0] ) 1908¢. d. AN, 4 OdBE]
s5CtsdzyOls j dz/ dety W iy BdstddAsiClicH d s dzse dw € OF
ZzOff tcOo dzj dzad j . - tovOw 9 dplgidty RpdsusjHislos j dedsts ¢ s
1 dzj Cstedyj MEs?2 OCIkdodetsmisd fj tcHYyO.

[Bl jCIsdodzOY tjcecdMmlstcOydw 1 dzj Clstedygj M
fsLotsdzddzO dMmMmdzj Hise Ols j O d3dzg o dzz P dzis dztf r dz(
f Ostsdzsedyd MSdn tod Is di3s o , tc OL dzd g dzlg 3] dul
f stew H sy dzdztegts GOz C dg's? Mmddzzmse r 2 ted-Is o3
3d 2, d ¢ sdzdatsfyls dzj t6j G &z dzv tc dzts § YJ tej H
fd el Yydets?2 3" Mg § Y de'd ) SEOE[B tsf) ksl Y j dids dzjs & d
HiLtce Odzff J ® 5 dzdgWj yazch sy R ff sdztse d dz" 1 lswgw
dmmdzidedwe QzsmMddzd S OyjMmlse jdede" 2, tfdmoOlsj
BilssHT OdZOdzdL O o &ZOYOdzj dzdBts s f)kzdmds
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dzj Mdztsy dz" j, Ctslstster J dsydets B dzts o' ff s dzdac
d dr f§mdzjHkzehdd Mtse jth j dipde ditb O dzg gzgsH
LEMY J ed d3j dals Odz! dalz ® d & dzd ded wd S zfs~ fdoig
sBtcOB SIS d d OdzOdzd L © € s .j Mmisazj dedzts & g 2
O Y dzd olAajddty dedats? bk steWw Hisyj dedetsflsd M toH
Lfsnd Ctif' “BY cff s @yaddz@2mm o jC 0O) .

1l jtcor d3 1 sOfsdy3 € tsdzd yJ mls o j-ozzfs difs dzdatsi20 d
HiYJ dzdzsflsd M teH j ydzse s tedls 3Pc B " ks Q ind
nOOSsjtedimisds. 1] fjddesj dzO @ didafzdzy
Cddddud Mcdna dMfMdzd Hiseo Odzd 2 tsH dasjofel 5 daligt
OdzOdzdL © o Oted OB j dz' dets s i3] g jstan ) y dpted(t® j tdaf
Lisd &3 ssHi'dzd is Odatdrpj] B dzj § MOflz! azsdgd § o
f sfdzj s 3  fls OdzH Bdars chie Qarigbiity,1999. R L &3j dz,
O i3t dzd lolAaHjdAty) dzdets? Ef steW Hisyj dedesfisd fj toH
COo¢ dL d3j dzd dzd W fdziz yO2 dats 2 MsMmlsOo dzw ¥ h j
Hilsjted®ddzdtetso Odzdats2 S ts By ts dzOD dzd L @ Ty ezl
Csdzd yj flse j dedes?2 sy dzeS d Mz y022 dzs2 M
Ctstotcj dzw-iyff SCAdAS O dz! dz" | — e@jolzOsizg'L ) ( Anxiadziy jO Is
o j dzdzts? BYjdeSd Hlsjtedsd dzd etso Owzfias GO Mts s C

[ibjteddzdtetso OdzdzO" MEsMmlsOodvs h OW ) to
dej &3 fitedtsHduiméd Ywoolststews h dajffe'd 56 o Bz
psdzdzso 52 LS OKOSCIsjtc CtsdzjBOded?2 M) toH j ydzt
(H" TOlj & &zO% Otedlsddy, Cataidy MEO2 gztz®) .
o s2 MistekChiter SCtdjeOdd?2 MjteHj ydse s
OOz lsdyuj MSdn ©OeBtlk WwOdybkL M set MEBY.
GCOH dBEHS rr OdZzO 1 Olsdmls©O -4880Q) j WCOs Isnsiitis »2d
shdatso ls 4 dsetexdgts d3jldstac d W 4 M< d m W HBo, g
ftosdL o sdz! dzlz® WikzdeC yde ZO cOtdiisdzed yd ME ¢
SIsH j dz' dets COYHB2 CcOtd@sdedSd. | Odztsy j dade
sfdse 52 HI] s uHazdlsdy KO j O dyj S
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MY J CIstcOdz' ddflac@s  frpddlzOy O 2 dz' ~ ftosyj Mtse ,
f tod d3j dzj ded J§ 9 tWOLd&dydy » BlstcOMmdzv A dzO Iz
Ctdzd yddpleas] ddzOdzdL © f jtedsHdud MEda Mshmik
yd dz ¥  kdd¥dScoydd JjHdqddy dL g te]dad sy,
MfJSlstcOdzr dz" » fSCOLOIsjdzj2? RR ddzlsj tco Od
fj2Mets?2 OMMtsydoOydd COwHdBdtedd tOL teC
qdalsj tef tej sOydd sy J detSusde Ok i3t EHAS@Us@ls jidzt
(Heartratevariability, 1999.

ddzj Hee hdds h Oetsd3 o tcOLodIsdd d3j Is s+
O i3 dzd oldajddty dzdzts 2 Ff stew Hisyj dedets ls d Mt
ftodds dzj dzedJ Y BHRABHBY, sMdetse Odedz” =  dz2O
~n O nOMtsds fBHEGOLEZR] 8 O Ismvw  dzj ts J-& I
dzd tctso Odzdats?2 MdMmisj 3y HONJ (tod f gzlsdHyjcs
(zdz An. ,)1d@O;f ., [1Cd [ ., 1 %%HOES i) d
1l Oydzr s OMY j Clstsd3 HJdZOBd yuj MEtsets R OBMO
ftesyd MMO Bls dOyYyOwzL dshdishdas & d 2 OH O rEds3s jt
A O dMOdzdy d Mo dzedlIlsj dz2 dzOwW tsyJd dz€ O
Ff steWHtY] dedetsilsd twOL dzd ydzr = Mmtsilstsw dad 2
MftcOo jHdzdor H dzw Mdztsy dz" = mMdmilsj o3 tc O
nd Bdud ifgfdsedrd MSdna, Mydsdasedud M¢dn
yd fmdzj dedz" fteddzj ter ~OBLdUIMEdn fsyi-mm
Hzuyd BOCwsmMisfdud Mcdid, bOSd]j MR .
"4odzj d3j dzls Otedz - " sBi jCIsse, f tod dzd d31O6 d3"
sftcjHjdzj dede" 7 kEfmdzsedw s o IsOCdr Mmdztsy de
tcOL tso Odad W EmMists?2 ydo-b B dijtsiia)lsstc Otlipgigts iz § Hzbizt
sy f4dz ¥ kY SOV sdj daesbdi) dzj ded™ § OtcOd
Bseclzls { tocBdfif-adaskddsi tcj - sz dgisoiis 5w dzd v d3d
Fteso dzv dsd e OdzdL Oyd d .

[ Oj &B3OIdujMSdj tMhmdtses" MisOlsdmlsd g it t
fdmisj &3, dLEyoshj2 {fesyjmh MOBStEeO
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BdWELSOydd o MmMazsydz -~ mMdmlsj &3O~ , B' dzd
dPlsj BOIsd € tso : ¢ (1948) [ WY .In\dztsuo ts cifdeB) s & 3 c d |
ZzOMmistsw h j | o tcj dgw 1Isd d3d IstsH T dzO " dzd h
O 3t dzd loldayjddty dzdzts 2 2 ste®u tzy J dzdzB MId@ftexH o dsticaf
[dsed) dimdzjHBssOlsj dd §sCO0L0&d) wpish.
wo dzw ¥ lisfiyvo ddf tdzd W o3 H d dzO thaptiupgsih M .&t el 996, Retedity©
F., Antolini R., 1992;Mironyuk O. Yu. LoskutovA. Yu., 2006. Clss BYJ dz
Is. €. L dOdd] Istsets, Ykt ®lsdy fddd dd tcdt
dzsgr oL dii3sy detsmisd H dzw tc O L aetOBRMSHISIC ff~  Midstitc
f OcOd3d Istc ©Odzd ~nOtshO. l sdzd 30 dzd 4§ IstsG 5,
tcjLlzdz SOIstsdz f jtejrtSHO MdMmisj d3 BdsC OtcH
Ftesodzw R OBIsdyj MEts?2 Cti3f tdzj dzls-"Mts® W dae
dz@Bs dz! P dd3 o tsL d3stsy daf o3 Htdcw[eodejdzls LOSMOL O
Bsedmr MMz HS9 OIS dzi 2 € dLEyjdzede R OB
O Is' Mw or esHdIs' MdMmlsj i3z dL R Oslsdyy fr
MsteOIlsj e6dd k1 tcOedairjjdsdnw As@stish SVdP S visa it
oCdzt yoOjls o miBWw B & dztizh tz = y{ ftzt$ ts HAEj )jlsh
Prtesd3iJo0O v.uw., [OddgiiAd2NI9G9 1985
(M! Cso I . p. ). .sk&®Ffaso 5. [ ., I1ncdOlsznt @ 2
[ BB dzgddzO@ R. 5., Bt dddz 5. | ;[,OdedhgsjSys
1.1 ., ] ssOf.somOs lsid, RjOMEEOW  MmdMmisj &3O  dzd €
¢ OC-tkdzs ts SHdzis 3 dL 1 Isdn fJtedsHd Yy ME «
fjtej Cdzs yojlsmw tsls tsHdtsets Cf jHdadAwHd3lRZ), Iy € I
Wistedzd telz § Ismw y© D tizls tf Bzpdmigpkdgishiedg’ dz" § d3d IstsH
~nOtMtsds o MjtoH Yyl sBH'EEPISE Dz dfnls dH sdiAgfipdzjH t
HJ Isd ted3d dad tc tsdn@dzdat GitelzOn @ L - HzOWzg K)j dggf s tsB €
S§ted HJ defjobgiisids d o BSY§tejHjdz dedetsy ot BV,
Zf cOo dz¥ Is! fagjtojn-zs H © Gd dzd ydz' dB3d 64 d dFP d3«
tcOL dzd ydz" ds ktetsodzi 3 ~ OBIsdyd MEts?2 € sdiY tsdz
BOCMdBOZztsg dzvy R Otslsdyj MEts?2 ¢ sdi3tf Bty dis*
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Il dz2Ofmlstswh jj otcjdBW dgjlIstsHT , sfdzs 0 Odgdz" j
O, 1OSCY ]| N dtes Casd {daf Hsdia) d dafif Asdriy i § fipe
. [ ., MOHOteYyJj o9 M ¢ sg2006;mPH OELQYQ3; ¢. ¢,
2003 2006. { OL dz' | tod o §f Belets 2 j k8] W Isj dzr desmisd |
BOIls j 3OIsdyj MS dn Bj IssHtso dn OdzOdzd L O.
BOIlsJ BOId Ul ME st a3 HE K @GO @O G S NS ¢
MdMmisj dddz" = dBBj - Odegd L dBZs® dzgOtclzh j dzd?2 Mmj toH
1 CMistecj dsOEH jd2 Glso d 2 .

2. 2. 10ty Hjdd] dd t©OLO9dIsdy o34 Ist
BsH ] zdteso Odzdwy W dLdsdztedy MSda f tc
s stedw WEdSydqodzOdz! dz"n = MdMmlsj &3 1 . s

10 fHtotslswy j dad d omMjct fjtcdsHO tOL O
cOL tcOBBISE 82 dBsH | dzjR2, Miste POJ fips@IQjs td ddCrdz! foats «
dzs BtsSGts dzOB Az HOj s s o  toifftclsts | &3®ls fds dizd ¢
OBMistcOCIsdesj] (9 odH] twdmMkzdS so, Mddge sdz
otstf dztsh jdadj dzOh jets ftej HMMIsOo dzj dzgdw s fd
Ylsts dz6 B OW L OC tsdetsdzj todatsls ' mMih j Mlse tso
LCMf jteddBj dzZs Ozt dets, HYtojHMSOoadw jIs MEB 2
ZOBdzE HOj ds" 7 Wodzjdzd?2 ofMjcEcHO oL sy dats ¢
1 sl Istsdi3dz d3tsH j dz2 9 M j 6 H Ols tdf QL jHlffryls, © o Sy Iy tdste Gy
fsMmissw dzdzts Bklstsydgw jIsfqw 5 dBdtey twWOLOdIsc
1 M Jtcddigd delsOdzt dgf » dBj ssHtse d Isjrmdedyd M
tcOMmMh Jteww B d&ZOMIsd ro0Ols" 90 d3" » dd3d W e
MLHO] Byubi&tj Isdsmdztsoe * Mo jIsmMisg gL O
fjtcoOW Oz ¢ O, CEHO ftotsded & dzO dBOIsj BOL
sjtstejIsdyj MSsets L dzOdad v . v itstejlsdyj MS OV
M2 oftsdzdzgy MAzsy doh ks Mw MO fipletd Y lsly &
MdMmisj BOIsdL dtctso Odz tejLEzdz sOIst d3dzts G t
dimimdzj Hse Odzd?2 d MW stcedBzdzd tctso Odz BOIs § d3C
sfdatsodzr j WdLrdujmSdj LOStdtsdj tdtsilsd.
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fstescy oL dzd Cdztso j dzgdw dztsg 'sdc | @I @S tz? &
sjtstejlsdyjmMeés?2 WdLddscedd. l O dz" d3 d dz
weodw jlsfpw  d3j stsH @ dB3OIs j di30 Is (Ragpenk, tSaetd J., HYB j
tdLrdedyd deS s . 5., {il2eeOdsdz ) ¢, . wpts o SulPd3y,
] ZOltsdzse ¢t dl dzdupe®A®: . S5., 2003, 2011

#4J2yom WdLdtsdzsedw wodw jEBf®B2 ,1 C Mo to
RZOCtsfdzjdz BBz h 52 WOoSIsdud mMSd? BOIs j to¢
sBtsBh j dod W . 1 jtcoar 2 1 IsOf dtsH | dzd tots 9 O dzd
fizh j flse j dzdz' 7 L OC sdes B tedzsfyls j 2, ts B dzO ts
ftesyd Mid dLlzud ddv SBOHmEOd Yy ifff td W ¥ sEc
odH|j BOIs j 3OIsdyJ MS da W ts tc d3lz dz, dzdets o
HdWW J te dzyd Odz! dz' = ZtcOo dzgj dzd 2 , -dzddedts s H tdiz
BOIlsj BOIsdyj MSsets Of f Ot WU dzd s dzjyy € B 2 «
LiIsdr EZttOo dgtwEzdd) Mddids sd3 My dr 2 d § SH
dmMmdzj Hs9 Odzd ¥ dBOIsj BOIsdyd MSd2 Of f OtcOls.
d MisStedidzdzdtetseo Odzdz’ | kZtwOodzj dzdw dzj dBEGE
B ssHOBR], Ibts ftoddj dve lsmw ydmdz§ dedgl Is tseB!
Csdzf + ¥ Isj todets @ s BsH j dzdtctse Odad W . R dzls j def
BOIlsj BOIsdyj MSsets d SCtdif! slsjtedesets BsSH
dLtsBtejIsjdedjds €¢I d HOdz dzgj 2N j2 Milstcj &3
slstcOMmdzj 2 dz2OEC, oCdzg yow Bdtsd3j HdyddzmS dJ

4 GBuglsjddjd® d wWOLeadbdjd® CI1f Mmow
BOIls j 30Isd ¢ d, Isjrded € d d TW LB theddag dscffck d dzts al
1. 1Jddzgjtc SftcjHjdzddz CdBjtdejsdCkz C0OC ¢
3O d ddyWeener N. 1948) . AdLdsdtedw Wy 6
HdMydf dzd des?2, COLOoah j2 Bdz "5 o dzdW dz
BOIs j 3OIsdyd M¢ Ow B HJ dz otsLdd S h OW -
WdLddzsed yj ms ov, ML HOdzdzOW 1 -1 ddzj tets
d. { SL J dzB dzt Is t50f3. R n Mtseo d@zd Misdzts§ Mo of iy fi di
BOIs j d30Isd yJ M¢ sk BsH j dzdtetso Oded ® ftotsyj



http://www.library.biophys.msu.ru/?Query=Keener+J.&searchMode=nameExact
http://www.library.biophys.msu.ru/?Query=Sneyd+J.&searchMode=nameExact
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ddi3f zdz? Mtse o MjteHjydes2 3" " yJ (1 ddzjte 1
L Isdmes Mo d3j Misdzr = dMMmdzj HBo Odzd?2 Oolsster
fosHlbsojtyHjddd dMmmdgmidas" dd & dded dedig ds,.d yc
YdrLdsdtsedyj Mitsets ftojHMIsOoadzj degdw & f tok
tej clzdzvw ydd.

[tezedd3 WdLdsdzsegtsdz, MHJj dzOeh ddg Btsdz h
B dz v-s Parzts¢ . [G t©OBBIST f sfheowh j dg
Y J detrtc@ts? dzj co dzgts? MdMmisj 3" . RAB fteso jHJ
o dejtwcodzr » MmMjlswa MmMejHMlso OB dBOIJ BOIsS
MOBststcc Odzd L Oydd d dzOH J X dats -5 @ dzezeh & dzts 6 1

Il tslsj yd Mise j dzdzts?2 W d L d s dsfcudj yniSiyCit 2d HAEQ
hdesCtts] twOLoadlsd] o© IteczHOR dL o j Misdetsg t
dbdesn ddz0. 1. Jlddzajtc ots otcjdzY Motsjet od
4 yd deso mC tse ts ddmisdlskzls © YWdLdsdsedd,
f ted L dz0O dz, Ysts . h@asBlddz0 s WdL ddztsedyg f
sfjtejHddzd LOwsyHjdd) ¢dBjteds sduyud MEBsat
(ezHOCtSe s. 1.8 A998k 2O OH dASEZ € tsdzc toj fr
ZOEZIRY o 1-f§ydzd © 1974 ctsHE dL o jtifsige Rt B
ststieftsdz 9 HBSCdZOH ], fYtsMmowh jdadesds f OdzV Isd
fts ftcOok ftodL dzOdz sMdzso s sdzsy dzd S sd3 W d L
duHdd 1. s .-¢sdettsdodidzO W 2dzC yd sdzOdz! dz" = MmdMmis g
dimmdzj Hise Oded® W GlzdaSdpd@d (Hfgsk{dz 1 . 5. ,
RZOYyoOdzs ttOLodlsds Isjtstejlsdyj mMéts?2 WdL ddzt

dtejH BIsjyimbsejdedz" » WL Jtsdkzsetso B dz
WdLdsdzsedd odzj Mdzd OS] tOBElsd. Il vz
Htczedrn Gy dz REdzE®dz 3] stsHsdSecds § tsfMls:
BsHjdzd WdL dsdzsec 4z s Dddd fisls OdF o [ sMC
fidtwwoar 2 o MbtOddd SdBdtds sdudms&d?2 Mmjd
ftod ded 3O dzd (Bdzsc 5 9 jJHEMNJ] WdLdBdzsed.
f ez ZORBd BOIsj BOIsdyj MEtsets BsH ] dzdtctse Od
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BsdzsH" § d2Okzyde § MltkzHdd ¢ d, Colsster j
sB ZOMisw n Isj Bte] Is d Bazimghd 2 LikMoshvadviAdzBetodad.E. (
1995 Romaniukh&.A., Sidorovl.A., 1¥3 A J HBIBS ).. R. , 2007

J sBtcOM j dzd d tczCsotsHdIsj dzj 2 Ho lzn
WdLdsdzsedyj MS d B ¢ dpest®): fif iPHa0 L B0sic 59 4 H)OC
liljtBlztcE, 1997) : MsH j oy Olsmw tej C 5C
tcOL o dIlsdw Is] tstay dstsfctifilofg D (993; o dL, 1997).

sy ttejlsdyj mE ow YWdLddzsedw f sdzlz yd dzO
&3 ssHise BH j2 Isjtstedd MmdMmlisj d3, Isj sted
Isi stedd OolstszOlsse, Isjtstedd OoalstsdiROISd yd M
Isd stednd se@Oo OdzdWw tsBtOL 59, Isj stedd d3OMfr
BOL dMmMdz 3 Wz dzH O34 dzls 5 O3 Isj tstejIsdyj M 52
BOIsj BOIsdyd ME se s Id3ts HAdEQEAYeda® 20 dzdd?d Is | tc Ols Iz
fzedzdCOydd f 6 slfjsEAsEISq AN WL d 5ds ZffEge O

Vol o, Jdeduy ¢. Y2003pzpOmMfpkOlstdd Of Ishw
L CMistej B3O dz! dg (3 Yteddzydl§ ddsdizs e d fROIs | d3@IOd
0. ®OL s 2002)., wOMMEslkE] d ool

BsHj dzdteseo Odzgd W  dL d3j dad ded W dz¥f iz dzSyufch EslE@R tsh
fJjtdtsH Hojddjfiflsdaddry dzlo ¢ te B BKatsm®ISonL .B., Nikitina L.V.,

ChemlaD., 2004,MarkhasinV.S., SolovyovaO.,(2005)d3j IstsH ' iZOIs j diZO
BsHj dzdtetso Odzdw™w dMmf sdz! L ¥ Isfpw  H-dBY - @ dztf yJ f
My gy v o Mmjtenyd. 1] dfMi@ugneke @eadfgh k<
l.¢., 10LdL 0D 7). zdL 2O OJ Isqw dBZOIsj BOIsd
d BBMhOjIMw ffrils ftoddgj dgj dedw d3j IStsH ts¢
Cdzddzd yd MEts?2 fwOCIsdsy of dufj dzwicrO Bdsdsls | dai
MszsHts9 O d MBsOols. (2004, 2006) ftsmow
Ctoeso stsB to QN j d@A™WOQH j &3 yd MSE d = RdzIsdIskzIls On
WEdC ydsddtclzs Is zOB BtcOIststcd d s tcOL 9 (
BsHj dzdtetso Odzdw p OV O dztieg  d .1 . | . ,(198P)tc o
fsfmewh jdzO tsBL Btz dzOkzydzr = fkBdzd S Oyd?2



21

gL dztsy J dzd sjtejlsdyd MSdr thdse ftotse dzj
BOIj BZOIsd yd Mm< dn BsHJ dzj 2. J MlsOls+ j 1
B d sdzts ¢ Yobleé D. (, 2010) tcOMMdBZ3OIstcd o O Isfyw
dMmMmdzj H so Odzd 2 ) sB dzOMmiIs d Isj sted Isdyd M
s Btejlsdyd M OvY Bdtdtsecdw f sdzkzyd dzoysddao] |
MmOS fmdzd , Colsster j MW stcdi3kz dzd tc s 9 O dzd gL o
ftoojjded j 1 dzj Slsteduyj MEtsets difkzdzr MO (s
ZzOMmistsw h j | o tcj dgw f tod dztsy d dzd ¢ Htolz 6 d
[ Olsj BBOIsdyj MSsdBz dBsHj dzdtetseo Oded® ftesyj M
ftotso jJHjddw 4 dzj CIsted yD findstedztS Is i @ & dd* SR H
tcOL dzd ydets?2 @ j tsd3j Isted jLidh J KesrfgdPy2h0j1dg ) . tc O Bl
Cdzj stsydzOwv G jtsdi3ilstedw wodzw jlsfqpw 9 Oy dzr B
tcOMmMf tesMistcOdzj degdw oL BEYHjddY 5 BISC O

1 OdeBdzd § f sdzdatsge ted LTty dzd j G3Oflp | BOIs d Y
W dL dtdftawjdhdinls © o dzjtetsh dod dgidgtRedzsh © s d dzj tc ©
(Keener J.,, Sneyd J,, 2001) mMsfiplsfddelson o 22 yOMmisj
¢sdzj stsydzOw WL ddzsicgeehls j ddyls ¥ dealPpes
"sdzj IstsydzOw WdLdsdztedw " dL dzsy J§ dz
RO § BOd Y MEsets ©§ dd O dedes Y Jsipfifsod &3d ® B fiy
f SHHJ] oY Oded W d3J Byt @diaats ¢ s d tstdaslds ~dz ff silsts
otsLBEHd@sMIs], Hd z0d3d € d COdz yqw, dzj tc
fsmowh jdzO dBsHjdzvd3 SlsHJjdz2 dgr = fMyd mlsy @3ml
olststets@Qu d Mils j d3dzOW WdLddzsedv e, dL dzO@
tcOL dzd ydz' n Woizr d2C y o) o 6l gizelz T thigjctHdgduigdE 2 H d Iy
H' n Ols§ digr dztg 2y, dzts 2 G tsdzEsts fzaD'dm k@ Is@ dzis &S 9 |
Ltcj dedw dif Ofgaelg Az20. f smowh j dzdzr 2 2 dBOIj i3ZOIs d
mMsmMizudmilsr = i dgzicy d B, ofgJ Hj ded J 9 C4d
ROl BBSdHU) BsH]dzd eosLBEZHIESMHIsd d (6
sfdMOded] BHjdzj?2 1dzjSCltetsdzj nOdedyj MS s
Cdzj sts¢€ M dzsOlsted Odz! desets Olstcd tso J dzls to



http://www.ncbi.nlm.nih.gov/pubmed?term=Lin%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21078961
http://www.ncbi.nlm.nih.gov/pubmed?term=Keener%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=21078961
http://www.library.biophys.msu.ru/?Query=Keener+J.&searchMode=nameExact
http://www.library.biophys.msu.ru/?Query=Sneyd+J.&searchMode=nameExact
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fsmeowh jdz &OIj BOdUIMEJd3 d&sHjdzv 3 .¢j 3
Cdzdcj fodsdtgdzm? M dmMse ddlsj cOlkzter

ltesBdzj B3O Isjtstejilsdyj M¢ ts2 Bdtsdzsedd
. v. ) O@sOpWs.d 1 teOlskzm! ¢. u. , 1 sokyd
] L2 ¢ ded G J HOJ Isfw dLdsmydaJ Mmdip
eOMMBOIs tcd & tecisipw Jagd W f t€d d3g defp dzts G d d . F
sdstejlsdud MEdy, s0¢ d fweosibdudmsdy
HddO®Rd U MSda MdMmisj d3, o 5L dzdfi O3B Wi | dz fets
Bdtdtseduffpisdyy Mi@sev.Hkz 0 ME q@E@HndaQls § &3Ok
BsHJ d&zv B BdBdscdd, -jlgd®isddd] LEBUsd LT dzddf
CsdeS zZtej dzydd odHtse, tOMmY tctsiB O flzgzelzg of C ©
Cdzdcj wWOMMd3OItcdes OjIsmw Btsdz htsj ydmdzts
Mse Mj d3 dzj H QoodExizs gk Jfivgddsd 2 Mise 6§ dzpelzd 2 to
dzj sHdzstesHdz » fsfkzdvydwrs d HttkzedJ .

vjttejilsdyj MS oOw WdLdtsdzzse dvw wg dzW j Isfyw
sjtstejIsdyj MS 2 Bdtsdzsedd d B j HJdaV
¢Cdejtedzi sduyj MC zs WdLdtsdzseds , Od® dzls© S yijc
1. 5. 0desrnddzO. ARZdzH OB dzls Odz! dets? tshdeso 52
sMmdeso OdgdzOw dzO@ MdMmMls] WRdesdz OdzOdzdL § WL
Bj stsH 59 kOl j BOIsdyj MSE G ts BsHj dzdtetso C
WdLdsdsedyd MEdnan Wk dSoyQf 2ls dirffts | estsiH$ifigfs R J: il
HOddz' 72 dlsgatsH j dzd MdMmlsj 5. 1 ted §shmset
dmf sdz' L zs sfqw  eoetsefmj ddzd dMfsd L ks Ilsmw
MstczCIskzte] dsHj dzdtekzj @32 MmdMmisj oz . wlsOs
WedS yde ,j jdzOleBpdias s dMmr o O h s OB tSte d
o Otcd Odzlsts o Is OG0 et istetsy dzgy © MisOIsd Misd yj M
[BHjd Bjtjlmw ftsdzddsdidod dowv, 1+ ¢ Mt
dzdets Htckzetsets IS O. wlshnOfmisdyuj MEJij ¥t
mdzr mdzO. J Cdzddzed yj MSts?2 fteOCIdSj MlsOls
MtcOo dzj dzd v tojLIzdz' sOIstse tcOL dz' n o D e (f® dz
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fsfistetsjddY HdMCtdBddzOdzlsdzr 7 ftewdg 7 d
ftesMistcOdzMils o j ftodL dzOC ts9 ¢zd y tips ls o datfs i ts dzts
JHddzd yods; TonH divj tetPf fflgftetsj dzedWv ddzH j S Mtse K
fsMmistets dedw EZteOodzgj dedWw tjctej MmMdd, dzO
BtsdzjLdzd d o jHjlsfmw EftOodzj dadj dzj yJ ded j c
( BtsH j dzj 2 HERBAFISFOj Is MIsOdzH Otclsdzr 2 Of f Ot O
dzd Zydlsr e O Isimqw WdL dtsdzse dyj Mzdzgs y o H e |
stcc OdzdL Oydd diEsHj dzdtelkzj didsets B j CI50O.

[ BHj dzefs 2T 3OH §j dzd MdMisj &3, o Blsddyd
BOLdkzs Ismw dz0 Wi ddggpsEda S dedy silsd L (
WEdSC ydsdzOdz des? e OdedL Oydd dBsHj dzdclzj
B3 » Odzd L BBO R, &zj yohdrs o hddse] Jjets WEk
BsHjdads dfO0 dnf sd' L @Epiemd dzb i 3@y kv . f lsgiz
94 SChtsth®sMded 2 MdMmilsg d3" COC 0o d dzts, C
Md3r Mdz d Meatsdr OdZOdZcGeBe © BSHJ zJttkzj o
wodw jlsfipw ftetseo JjteC O ftsdztsy j dedets? o tshdatse
d orwfdzjdzdj WdLdosdascdud mMédn o Bj O dzad(Oc
wWeodzj dgdv ddzd ftesyd MmO, RMMdzj Hise Odzd v,
BOIls j 3OIsdyj ME scts dgtdH | dae[cfotfs® O dzd ¢ ©OC 2 ff t6
W izdzH Od3j dzls Odz! dz" 2 nOtcOCIsj tc, O M fwdd
BtsH j dzd to 56 © dzif e tfte®@ ¢ dzOH dats 21 E PO Istp JoL z dz! Is
YdLdtsdsedyj Méses + M jteddzj delsO fyp  sfyls
mMdzzy Ols dgMmratsHdzr @5 BOIj ted Odztsdz H dzw ihdzj
MdMmlsj Rdetsets OdOdzdL © 1 Isdr dBsH | dzj 2 H Odade
WEdeC ydsded totsg @pzdgts 2 digdgfmls j o3r zOf tt ©o dzj
W Iz dzH Od3j dzls Odz! dz' n WdLdsdzsedyj MSdn B34 -
WizdsS ydsdzdtetso Odzed v .

[ Olj ;30U ME ) BSH (s dOiitg 2 M demly.
ifhd 9o 19 9©i¢C€i d ¢ dOmlsswh jdikz o tei lszf <t
dmmdzi Hse OdzdwW rn. [Mdesodzr J € d&zOMMmr BOIs d3C
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1. [Oj BOIdYjMSdj &BsHjdd { djSlsed
2. [Oj BOdYjMSdj BsHjdd I5CddsC
d&zj COtefylso jdzdz' § otLHj2floadw, ftjHdOL
W Ootdw@scdyjMSs?2 tjekdydd OtlsjtedOd

3. [ O] &BOIdud MEdJ B HJ dzd yd 7 d
Otels jto Odz! detsE 5 H Qo dzj dzd W .
4. [ O] &3OIdui MEdj dBsHJdd, BYfdMr e

5. [ Oj &30Isduy MEdy d@3sHjdzd Mdmlsj &
G e yds yjdbOd ds?2 ¢j &sHddORdS
6 . [Olsj BOIsdYiMSdj dwsHjdd fosse jHj da
7. [ O] B3O0Idud ME B BSH O] tes dsbiczfigs dzd
{ stow H s ufy jdaeatsjiplpdis e s tod s 30 ff tod tc ®dadzdy
8 . [ Ol BOdyjMS] d&sHj dzdetss Oded j
) toj Hfls Oo dig QEEOR O ftsfowh j dzO dmfdzi
BOIs j B30 Is gty HiSdecstsss 0 Odgd v M j eH j ydzse s ted Is d
ontHiss j dzd Y shdzj HdzdR ktjn § dzOMhse .
23.] Ols] B3OIsd yd MS sQdzdizis ke p gzd|zisg s tc d |
2. 3. 1. -Gt Hsidis® ddzd * S jted & dals Odz' dzr
I'fijtwoar j djlssHT GOl j@RBYsHdupHG] ity tzdz6 220
Hsyd dzdetsmisd MmJ teH jdzgdzsfctdsy diglddisj dgdeisenAg BeckimaD B t
R, (1932) ¢olstster € tsdsd Uls iyls dad az@eczd twdlsds M
fisOlsdmlsduj MS da RR QteBS lisjp iOF@ERdCdzj ¢ 5 L daC
Mtcj Hdz] S OHOIsd yj M Ot dzjtRAdnGjj dptsds jsdsdizdz]
Mis Oy ffif § ~ Ot O jeeid) isece's JEHGO § j Lo ™ 3
BOIs j B3OIs d P @z ttsdzr o tOLoadlsdd 1 I
{.f.10] 6990 8WE) Clstter 2 ©OLEOBBISOE ]
ZOf teW ¥ j dedsMs totdg] Gz ddyj - Odzd L di3tso  tc O Ljdz' GRH OHAf tdst
fd toH Mgdgtgis™ = W& deWgaky ©2 dz' o3 d dzd ) Y estiryishts
WOCsstcOdR3 o dzj b ®HAnR j titedpdats . dzOC s dzj dzd j- to
s Odz dz" = d f)sizy et ©dafPdzdzts ) 6 Qy MY G H J dgJ
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OdzOzdL © 9 0OtcdOB J dz' dzesflsd MmJteH ] ydesets tod
MisOdzso d dzd M) o M Jjdg®dz} fdz" dide sdzj § zded o

Clsd BB ssHT ) zOMmistsw h j | o tcj 3y
fMdrtWdL dsdfsc § tzd Wl di§) Mézg B s Bdeg) "R ded ¢ 5o
1 BLHtOYR@2;pwp!r Sddz© | . 1., uvfmsdia@ls ¢isd.
f tod d34 dzd o3’ dzd h ¢ H dzw fils ©dzH O tededdlE 5.9 O d
COtcHdtsHd d&zOB] € d CsEHO f(tetsy Mmr Hdzs iy wdl
OQdzOdzdL © dMf sdz L 28 Isfypw  H 5Mis O g dzO dzd dzd I
f tod d3j dzd o3" H dzw OdzOzd L O B Mistets ftotsls,
Md 6H j Yydetse s ted Is B3O (4 ¢ Mmistadmd fmisysjdatfz{y s
sO- ¢ OtcH d d d Hts. ) , o Is ©¢ X jo te JHizlpvdzd
Ff stew H sy dedets ls d Md teH] Yydese s tedIlsd3O { to
Md 6HJ Wdzs?  HijWwdss)twirf ddgrusddd  bisjL ddifHh sialt iaj. 5B .
® HOd dzgj 2 jd3 tOL 9o dIsd dtsod3Csdg@isicris douis ik wpe
1 sl lssdgdz HOdz dgj 2" dj EmMddzdw dMmMmdzj Hise Ols
dzsor 7 B stsH M EES,] dEbde@dad L ©  fiffj Ra Hej bt G
Ctsdzd yd Mise §j dedzts sy dzd o Ods tc § dpilsdedpty Az! 2 fOsHY v
Md teH j ydzses tw@usdgpydedz toj ¥ Jd3se MmJ toH J ydzt

Il tjLlkzd IsOIkj {1 Isdms dMmMmdzj Hse Oded?2 BT &z
d3j SBHT OdzOMfidc RO dDOs | Lotsdwse h dj C dzOMm:
nOtcOCIsjtedL zs h dj mw tcOL dzd ydzts 2 -9 te jfiglly) jdyd
Ff stew Hisyfpfdadas Migdesec s tod s BO. I f sfmdzj H dzd
dBdzts ¢ sy d Mdzj dzdz" | Rajdljyndz Amtabe B, I262YGudettyS, 1996;
Braun C.,1998; Makikalio T.H., Koistinen J.,1999; Dori G., FishmanSH., Ben
Haim SA. |, 2000) fc5C 0L Odzd, Mmtple$ toidjldc H fzj d
MeMmisOo dzw ¥ h Iz | slstcOy O h 28 tcOL dzeh wpdelrizsj dzil
P steWw HtSYJ dzdztsmls d . [ Olsj &i30Isd yj M& d2 0dzOd
B sBHOR bistedd HJjl] tgyda igish© azzizdzs d3d -
Misjfjdd bkfstwHtsy) ddsindsy dff €y dfifplsi B0 -
ftodtotsHT W dzw b df iy ic O € zBtid® i)V tc dzts s A3 -~ Otsdyg-
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1 dzls totdsfjgiy ,dzj dz' hj MmisyfJjde bkftstwHtsy) tizdzes®
~nOtcOCIsjtedmisds O Mmisd § 4 dzd E{ stew H ts Y j idedat
Wi OC Is Odz! dgigQ@avdzts ig I© L n OtsMmO. tc OfL d) tc BB iTls &
ftesMmistcOdzmis o O, 9 Ctbtsttsdy € sdzyj dalstfiojdtsdzm
WicOCIsOdz' dzOW tcOL d3J teeztsdpds ! o 9 | e SodEGysherggP.,{ D
Procassial, 1983) H dzw L) Q) G ldz jddy defigdsdislsdizd € Ot
dzj degf 2 dz" = HJd2OB] yj ME dgr B HdEMisj O LOC Is © dz!
~n OO, Isjdz o"hj Mmilsj g jdz dzj tc j G z @z'Ote dztHAT
fs5C0OL Oddnls j 4§ ez dzd tc j WCidzQIgW Idclizs fipis@v (e O ) d3d
otsLiOMIsOjIs ftodd ddzintsp stes] s 3@ ¢ Htolz
fosd3d Yy lssydzr = &34 ) HE dzts Rag@ligF., dzitotini Re OB O ¢
10der Mhd2 bkttse j dz ~nOf® H d dfndg dzglzy & G
OdzOdzd L J O-3th ezl lzelztle® R stcw HisYyJ dedetsilsd
sjgds ¢cHddOBdY] MOV Mdzsy dsis! e -o toy] A3l datl
Ff stewWHtsYyj dzdetsisd todlsd3O MmjteH yo, Isj d3 o
tcOB tslsj ¢ .dzvyGafkalAlzS, j 1 9 9 P9 s HBj rdxis@zm Is figf dids EHAD!
OdzOdzse dWw d3d YUY HigdEOsERg HEic B 2 dzg delf dztsyls + ©

] dzOflstswh jj o ey 3"  AMAE@EOSgOs d i) s df) Cath
fc5C 0L Olsj dzv n dzjy dzd dzj 2 dzts?2 HJAZOBdSECd MmJ to
Ok ydzr = dmMmdzj His9 Odzd ¥ = RpackDEYStEefdonR.B 139,
SkinnerJ.E., PrattC.M., Vybiral T.A. 1993;SugiharaG., Allan W., SobelD., Allan
K.D., 1996;SmallM., Yu D. andHarrisonR.G., 2000;Lipsitz L.A., 2004, )

1 tc O WukdsjovieV., GalV., (2007)f tctso jePdetdzj dzd j ISt OF
f sCOL ObPtzy OB j dig JhissdF EHfy © 5 ¢ @ 1A Iszd J Gt
Ff stewHtYJ dedatsisd Hdzvw sy dzglinds tog fizd) ®© dzdlzO f
HdWIsjdzt detsfplss . 1 © 23 L H#&EdEA r Ao j o i fylslssioOf
C Bdzlstets dzjy d o s o toj dzw OtedW dzj Isd yj ME t
dzdL S syOmilstsisdzzy o teigigh s @ § 26 tzAelz fiy 1OjdYfisiQ@
P stew Hisyq dedgig i o d IsJ dz! dztsmldse ¥ dzdzO | © @'L &
1 d3tsy d ts dzO fipls tiz] )M ftcdotsHdls ¢ oL cOMIsO
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ftosilsd o s sdAHY dizg jj alzoO My 4 CIstcOdz! tzz b Iz dzizis
mtej H dzj ded W sBhgpmhctkizsGls fisL Hj2Mlsse d!
B3 h dztsmyls ! dzd o j dzdtelz j sfyw,. R OlkOCISE tedXnjs d Ca
Ef stew H sy dzdzts M istf s ucaf s digOs 14 | d5'd ‘W Od Is dzts ff wzts j
L 35y d 5 dz@de'tedzBdn® .

dpdedh jdzS 5 1 . &. R G MApIishékoy.S. llgoshah NB.Is &9 Is
al.,200) fsSCOL OUWAEOSKsEdMisdSd, tMdase Odzde
2§ sto¥ H 5 U( dailzsdusdndsddQ MpsE sy v s sy ds d,
f sdgtsh 1 8 sStcOH d yd tsdzdz’ = O dif) dzdsiHddoolsoisiian dizg H ts ¢
ddHdodHEZOd d § d (j@sgdd hdundzigdeds 9
zO0 Mikakj ML j Afpkddz L Hstcwe2 70 Siflstz aitf txiz
(otsL tc@ffls ddjsdrj His® Odzd 2O tcOL dzdydze" j o dt
B4 dels Oadz! dg" § (Odw &g sdud MScdj) , hdstse ",
1 CLOdpdazyy Mistej M. [ dzw syJ dz¢ dzOtefylsitiz
Is e QHdds dzdz" 3§ 5C OL Ols § dzvv d3tf O fiffiyuedels © &of © daiefy )
) dzts ) dzisdgstefd3O dzd L 5o Odzdzlz ¥ 1 dils talEsftafis f ot déj @G,
mMdmils j d3r . tdJLizdz sOIst dMmmdzj H s OdztEd j U dat
MsmMzrn dMlss?2 MdMmilsj a3 LOoadMmdls Is ©dHO
fsCOL O] dzg Mmdztsy desMmisd BTF dzd o' W o dzj dg (
e OCYdfAretso jHj 2O dmr S d&OMMIW dE Oydw dzO
fMH j d&zOIs 9" 9 tSH, Y ls sdzls tzis if d§® dzd d3tsp O ldzdzCyd:
ddeW stcdzOIsdodz’ d@3 f sC OL Olsj dzj &5 ddzH d o d H z O dz
Ud B3 vyeu [EddddzOdz: dzr 2 fSHAtSH HdAzv tsyj dz
Mg ydzse s twcflp @ § cp @Ezsls] WSS BO sSHd® . A .
U. R., /MOIDHUEL8)dE dz¢ stcd Isd3 s dztslej Qe d dz& 58 W Y
Missr OMIsd ydztsmis d , Cslstster 2 R OtOCIsjtedL Iz
o jlosWisdetsmisdzs?2 C Y tsdzj dzls' .

1 sdzt hts2 yqdqsdz tOBTBIs, O tc Oo dzj dzdz" A
GJ BB sted yd OO dzdsy © tsEfERite jHdsfY 4 dzdzts fls qzOte
shdtseo ] WOCkbtedzsses OdzOdzdL © d Isjtstedd &



28

Yyj dzlstej YtsHetslssobCd Mfjydodzdmistse Hdzv ¢
bolsster ftotse j dzd dimMmdzi Hise Odad v , dzO
dgdeW stc3BOIsJoLd@Plsnj daf BC 1 dzv  HJOG desisd S d Wik
sy 4 dzS d tctse dgv Efilsts2 ydoe tsflsd ¢ f i
[ Bipdzso " 9 OFIsMW¥ OCE SO, s kBB OW o Cdz
ddzlsj ctcOdz! dzr 2 @ t5COL Olsj dz o Otcd OB j dz/ datsfr
OCIsd o dasdskz O dzdedsBtaffusiont dr Mk RBEice @ s
dqdzls j ctcOdz! dz" 2 f tsC OL Olsj dz¢ -#tzfdde nydff fisledad ¥ sfp @

vsO0¢dd3 sBEOL A3, o dOmMmsswh jj otj BBW dz
BOIsj BOIdUI M ddB OdzOdzd L sd3 B jodzg Jdgts aBsE
Isd f1Od3tsH j dzj 2 H Odzdz’ =, d dzls J dzfipidoladgttc Ot R ic g C
sBhdtedsr 2 + CMf jtodd3d dzlsOdz! dz" 2 d € dzd dzd w4
~nOtcOCIs] edzintizd 2P Bdzts 2 HJIER(AOBS diz! dztsMis d  to
Yyd dzse § SO d N dotBdit My | tdedoksjdrflo@izf rizlz@S ¢
dzi Md3tsis oW O dz0€C s dzj dzd j 1 Sy j tod d3d dzls C
sBtBh O h Q- 1 Isd WOoClIsr BOIs j &3OIsd yj Mm¢
ftosedatsL qtetso Ols'  Ctsdzd yj Mlse j dedz” j L dzOyJ dac
o Otcd OB j dz! dats fiids dtc difsjdE jfutdalscls j » ddzd ddz =
tdgnhjddj tlsts?2 LOHOY ofsL ddsydets dzdh @ dal
BESHJ A BdHEej dj?2 mdmnlsj d.

23.2. [ t5H j dits 2ISidfiits® j dzd fmd fmils j 3.

s OC EkxJ ¢ o tsdisdidrsiyts 25 gsk® j dzd MdMmEJ Bis
dc3tsH jJ dzj 2 H Odzdz" =, BOLdtlkze Ismfw dzO@ WdL disc
Mistcz C 6 Iztdafety) 5 dzOdz! dzs?2 e OdzdL Oydd dBSH
BBy - Odzd L BOR, dzj ¥ Ohdr o hMdses] jet Wk
weodzw j sy fetse | to @) datedprts y3fs dzgeer? d © f § & gz
YdLddtcedyj MSdr dij - OdedL ditso dzj ¥ Of d A
fesyd Mho.

1l jteoar j dBHjdzd LOCets IdfO oL dzd $ dz
f sfmewh j dzr BOIs j B3OIsd yj M¢ s Bkz BsH | dzd tots
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Lazj Stedud MO$d o dsffigjden § ydets2 o3 " yg .
i sLjdeBdzEIsO (1961) B OtH ttOMMdzOIsted o (
dL Bdztsy j Mlso © 1 dzj d3j dzls s 9 GHY COYHT™?2
odgjhdzgjets oasLHj2Mlsoadw d fjtojHOJIslspip) da
dzj S slststesets otej A3y dzd Y tsMmdzy oL BEZYHJ dzd W
otsLHj2Mse W ds. Clsts Mtsmistswdzadj dzOLRXp O I
sjyjdedj SCtltstesets 1 dzj d3j dels dzj toj Ocdclz,
] WteOC Isj todz” 3 fjtedsHW. s G den
otsLOoONOjIsw o Mmisfilsts ™ dzadzj dsif tEBESHIEAN @LOY!
otej &Y, fesh jHhj] M BsEjdsO jet fshdj
o WOL] tjWtcoCik)Rgsmisftcj § fiezdfOc O Ismw ,
COYHEs oBLBEYH]jddzsegts {1 dzj d3j dz2ls© tcOMmff tcts
94 dzd yd dzO v(kts s s 2 y d ts dzO dzv dztsf(xf) o v LI Gz zfry H\
Bsy il ttOMftesmiscOdzw s M 5 B EZOMISW A3
w oL J .

(O BsHjd §dd) deddfH ™ o iskz gjzopd "
tc OL dzd ydzts 2 tcOL d3j todatsMmis d . [ dzw fdzz yow
(BHddsydtsets otz dzO M HokdW t©OL BBS dz
OCIsdodesmis! o MejH] daf Byl TSHHJ Y J:
i sLjdzB@E Bos g2 BsHjdzd osmMftsdL e jdzd IsO
orojHjdets BN jj ortcOyjdzdj HdzW L OC t5dz0
fsdzzyj dz@ MmMisOIsdMmisdyd MS¢ dJ Eidzse dw W dBt

Clskz ogsH | d&z BesHdWdydtese Odzd RrR. [ . | J dz
l O dz" g Miipeptsd3 §toj HAzsy j dedets? dd3d Ho kzn d3j t
dd3j v Is teOL dz" | fjtodtsHT MY dzls O dzdzts 2 ©
mMddzm tesdzd L Oyd d. [dz Msmistsdls o Istsds, Y ls
otsLBEYHjdd?2 dsBtsets 1 dzj d3j dals© Mtcj H rdzdas0 ¢
OCIsdo dzsmis (. dtcj HO MddemtetsdzedL qteclzj Isfqw d
5B d&zOH O h d o3 d3d dzd B3O dz' dz" 3 fJjticd SHE®REROC Y
BjnOddL a5 toj OcdzdL ks Isfyw o f j2Mdj CJ tedes?
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f sd3tsh + & s H j dzd R. [ .1 Jdz WOdzH®s5d lJ9 5 HR
tcOL dzestsBtcOL dzr | Otedlsdddd MmjteHyo, o L dzd €
otsLBEZHJAGr = Mtej HOA. ) sO¢dr Mtej HOR M
tcJ 9 J toB j 1§ OtsEsde@sigls j 2 , GHJ otsdzdzO o tsLBlzYI
My deOdzd . 1 sWodzjdzdj Yyl §HEdEaEI?
cOmMmMddzr tetsdzd L Oydd, OdzOdzse d ydets?2 W d B ted dzc

1 tetsyd mMMmr tcOMY tetsmistc ©Odzj dzd W otsLBEYHJ
BsH| Zdteso Odz | . R. steddzemMECd2 (1974). 1 §
tcj o jtcB jtcOIsstcso ) mMtc H ] , iptifiplg @w h fj 2 o @
fjtedsHBd JWtOCIsj todztsmisd . 1 5C0OL Odzts,
f smdzj Hs9 Olsj dz' dzsMis! ¢ dJ@Bf Ezdz Mse M J ted
fjtedtH e WicOCIsj tedztsmis d , dzO GteOded yO
2O sd3d dzOs M d 4§ COtclsd dzlz ¢ B tefigfjdstey@.d % §
tcjojtBjtcOcteso BSCzls B' Is ¢ tsdz z
dzj SH dzsStocts H dzts 2 Mtcj HJ dgdid J Is dzj Ctslststots j
sftejHjdzvjlsmw Mssilsdzetsh §j dzd § o3 tpX jqeifp2s H & & -
SHdtetsHdZ = EyOmilsC se fipgiifmis iz offtda dodgf CSd@ oh
tc Oo dzts

vy = toll(tpH- tp2),

CGHIgT Hdzd Isj dz' detsfls! otcj dzj dad, o Isj yJ dad.
MomMlsswdzadd otsLBEZYHjddw.

J tslsdzd yd j sls 1 Ists@ ts, ) SH dztstc S H dats 2
tcjojteBjtcOItstcO f{ tofj bkansktsdd(d,, BYsiisS tsdig pdzts

poltstc ff s OL Odz, Yylsts tjojteB ] lcOIstste” )
dmyjLOlsy, des d ftoed HtejHjdzj dgdegr = EMmdzts
f 84 ssdf3z Hd&zdlsj dz¢ dztsfyls WdBsted dzdzw ydd x4
cdBjdzd d wsk@p i Oddz@O Oolsstetsdy dBsSH j dz
osMmMftesdL osHdIs! dLoiMmilsder § WdLdBdzsedyy f
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oL sy detsils , ftoed tsftcjHj dzj dede” d3 tsB to
cOL HtOY J dzd V¥ &3], f sdzlz ydIs yd mzs MtsCtcON
odej hdzdm Misdedilgdias &z W (LW Jagsets  jtcdsHO d&dts!

- 9L BB dets M s HJWdBteddzdzWw yd d , Is. J .
Hy2Mseodjdd Mddz desets L dzj Slstcdyu MEsets
W desd3d datso .

[ tclze d d3 zOf tcOo dzj dzd j O3 dMmimdzj Hiso Odzad 2
BOIs j BOIsd yd i octxlzd dsts HVjoddrf'tg Isfqw  dL Zud ded §
tcd Is 30 ) M tcH Y J d otsf tcsmso fjtedsHd

(fJtedsHdSCO | jdz§ jBORO) . codzjdedy ¢ Jtedts
M tHYJ B' dzs B WOtk jdets o 58900 dz¢ &
oMy tocdg® 9 pH jJ1 S Mt jJ tod d3j dzls O . A. OB ?2

dmmdzj His® Ols j dzj 2 . MOtOCIsj tedzOW tsMtsB j dadzts
Memissdls o fitdsHdudmMSEésd of § OHjddd
dzf L d3j dedets 3 tdIlsdsy Ytej HMJ teH de" =~ o A3 'O
Ostcdtse jdzZstcd S 2dzv tedzOW L OHJYCO §tsMmisitd
ZOMlskzf dls dsor 2 fsflzmMS YjdzHsYyS S ¢

[ Olsj &3O0Isdyj ME OV BEHJ dz', sfdm" o O f
BdzsC dtetso OdzdwY dJdkfkzdz Mtse o otLBEZHJA& -
SHs ydzr | dzjtcods j otdztsC dzO, dzgj Qtetsdade j fr
[.1.(1966). 1 COyjfmeaj 1 dzj iB3j dzls©O® I[sOC 55
1 dzj d3j dgls M BHdedd3 or~rtsHBAdE d tSHdzedd3 o' - tsH
ote] d&3j dzj &3 toj WicOC s todetsfgls df.ts to s & d dzcfiziy @3 [StAfsWC
dzj Sslststosdisz L OCtsdze sdf O

{ D tukipa
H(t)=
hi) o tetbtpa

GHipal OBfMtsdzs Isdzr 2 tojWtcOCIsjteder 2 § Jjted
tcOL dzdydzr | toj o §idis ZicPpagtisdsts + dzj d3j dzls © H dzw
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d bitjzetd ds?2 Ystd . 1cS0L0dks, ykt
CstslsS did Misd BzdzOBd jHddnlss j ddzgsj 19t

Hjdzj dedj yOflsslsr . vOfkslkso, ftd Skt
L Oo qiifs] OB dedlsev' Misddskbdss . v j & Bsd hj
YOMmissls 0.

{ Mdzd MlsdBzdZz tBERZOHOjIs ¢ dzj ydats? H dzo
tej Y dd3 tcOB SIST 1 dzj d3d dzls O, Ctotsdzy HJ dzj dz
Wstcdd MisddidzdzO.  OMMd3tsis te jzdzO: H df jio W tefBiAdz s
BsHjdzr) d lsasgze sdzr o j1 6C OL Bslzs], dzdy IsHsdzdHd
l jdz2€ jBORO, . j. dtdiitc ftetsf kzh j dzdzse s (¢

n=1+d/(R¥Tuv) ,
GHg 1T Hdzd Isj dz¢ detsIsRY T fj iz dflalydf@,dzOdz! dzr 2 to
fdtedsH { odjfdijagssty, Mmisd iz dz yd d .

[ Olsj &30Isdyj M¢ Ow BsH j dz BdzSC OHT ¢ |
1 dzj CstesWdL ds@tfg EdiBhHdzsSo | 20 s zp dzf dzth)k
Ikeda N, Hoshino K, ShiratakaM, Doi K, MiyaharaH, Sato T.(1990).f sH j dz
BOLdtelzj Ishw d@®@oddii/itls dfdMmistslsr Mo 2 Mise
ol kL dzO (Stcdoe OW 9 tsnMmidhe dxtstabiy ezverycarsL B
ERO. [ Ols j d30Is d yj M& @8 ¢ Qi Hojgl ts H oy dstedipiitzddzd tc 5 9 C
o dHJ dzj dzd dzj 2 dztffcjctc o BE @9 dfjtimfwH C © HEZRR
ddzls jtco Odztse . [ tsHjdz HtojHID Qu Pdz@ VW tc OL diEE
ted Is d3, BdzsC OH O fijtcots?2 MmisjtfJded, dzy MG 1
fijtedsudSlk . 1 jd€jBORO

JHdddB dL yoOmlsr a dzOtelzh jdzd2 MmJ teH j yda
Oted sdzd ¥, o tifnda HBHsPEY IstjfjlsOdedw d dzg
Otedlsdsdd Mo wL Odeg M dzOtekzh jdzdj &3 wOMY tetsml
o twjLikzdz IsO] C(tbkttttsetts fwosdMmMonHdIl W kdz
I sHdzed EyoOmls€d MsCtOh O sw , ® 1o tc HApafinls
cOMmMmMdzOB dzj dzgdwvw (zBJHIS . A. , v o 1l .,
tcjedMmistedteclze smw ISOC dzOL " 9 O] d&B" § o tsdzdzt &
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350) / &3d dz. lted djteyOdedd fdtojHMJteHd?2 OF
stsdz €5 9 o@MIFslOdBFOOGIN] dz dzj tcj G z dzv tc dz'
1Isd Msmistsw dzdw Msf tcso Y HOE IsMmw dzj § ts dzdz
ofdzj HiNlse dj UJ ¢ QRIS defodDide f) Odggdy H&zO L dzd Y
dzJ toj G Iz dzv tc dzts . rj ZentsyStsor j Oted Isdzd ( ,
By Odad J ftejHMmjoHd?2, dzsmwIs dzOL 9 Odzd 4§
NYd ZEHsYS so OV Otedlsdizdw ) . [ Olsj d@3OIsd yd ¢ O
ftoj Hdzsy J 2O o tc®Blls,y ¢ ¢ Bs@p ds, (1975)
diMistsyded ¢ O d fted]j gded ¢ O d Bifiasda’ Mfigis § ts frRsh
fdzz Y02 dz0v 9 j dzdyddz0 U d dzj ¢ sKlb)ctc?d j ds@§
dif zdz mtse M sMisOe dzv j B 'S tc Elzf S & lstste s
d&kf zdz Mse By il dORBHJIS! MW ) Ho lzn fi
da@f zdz! Mse f 5dzd BOF flsdt MR S5 YWOE o 6]
oj Zd udiz@OMMmiss™ dzdd dBiNHE Hokd™Y ¢ shdy
Gjdej ooz 5" 5 L Isdd3 sYOEB. ( & &Y-)L IO jsH
tcOMYf toj HY dzj dzgdw L Iss82 9 dzd yd dz" . 1 sH  f teo
Coi3ffizp ¢ EididsS OteH . i joded tpdpde® j do dztsfyls ! 4 |
0 mMemissw dzdwi mMissilxfo j BKMise j dzdzts tcj WtcOC Isj
tcj WtcOCIsjtodztsMisd ECOL Odgdzesets S sd3f dzj S MO.

[ SH j dz WEdE ydsdzdtelz j Is mMdzj Hize h dd3 i
Gjdej edelzjls f s5Mdzg3l & ez@fE dzé ephflar's | t(i+1)tE)s
W), e@J Mtz yo2 dzOv o j dzd ud 2O, wEMMY o] 0¥
dizf zdzr m dMssyddsO BJL LOHJtYSCd ¢ O
sftcj HJ dzj dedztsmisd oi-¢ H3ts df zlzlz dzf fis@ ~ tf He @ Jjod3dz
mMsmMisswdzedd 1. ) LIssdz Mdzz 4O d i3f 2 dz' iy
fted d3ddzed ¢ O d tjedmlstedqtelzj Ismw ¢oO¢ sYg |
ftodj d3dzd ¢ O0. 1 tdj i3dzd ¢ Jd3f zdz' Mse fod
ZOrtsHdIsmw 9 1 s MsMmissw dzd d - eofrfc jifdd Huj.ls |
ftedj Bded €O ud toj L t(chtpls] Was@dizjo tf fegHdzch 2" | &
ftosflzh jd d 9" fOHjIs. Jldzgj LOadmddhismisd
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fsmMdzy it ~tSHO o MsmMisswddy 0 §tdj dzdzd
1. U OC diuiglz, sBftdaOL " nsSHdzs?2 § sMdzj His9 Ols j dz
9" nBBH dzOW f sfmdzj His9 Olsj dz' desfyls i tcd J d3dzd
f smdzj His9 Olsj dz' dztsls mMdteHj ydzr » MsCtcO j§
fMtstslsdtsh jdzdj, MmeowL'" o @RI gals | tsed@drtisg] Hifij digdd
BN JBYf z2dzr Mdesets dqdzls .o OzO o9 ~tSHdESGE 5 M

[ dzw gL zyd ded w WEzdzC ydosdzdtetso Qg W dzts 9
BOIsj BOIsd Yy MSCOFJ HRSHPG AES | Gl Odzy dzs @ ts Iz tc O ¢
tcOMf tesMistcOdz] dzd ] otdzdztsosets Wttsdzs©O H J ft
z L dkAalik (M, DaviesDW, Cochranel, CammAJ. 1987).] + Iste3xsH j dzd ¢ J
tcOMMd3OIstcd o O Ismw CO¢ dzd dzj 2 dzOW Mistclz € |
HiftsdzwtedL Oydd w©OmftesmlstceOdz j Ismw Istsdzt €
Mt Oo dzj dzd v BsHjdzd M S MYd edigE dasd dz' K
mModHjIsjdzt Mseokr s & Iktsdz, Ylsts orhjkzgfsd
L dzO wodw jlsqpw Mmdzdh CStsdz ftesMmilsts?2 d dzj d
1S jtod 3 dals Odz! dz 7 H Odzdz' - .

] tc O B@sUdzjnski K, Zebrowski JJ Baranowski R. (200) Qo Ists
ftoddzd dzd dzj dzd dzj 2 dzz¥ d3tsH j dz Hisdzde dnodrlL O
Hdzv dLEyjddw tOLddqydey = Otdlsdzd?2, dzO B
tcOL dzd ydzr &3d Isdf Odsd f tsdzdets?2 d dzj f sdzdets?2 G

l tc OB &itnjJ, M¢ssigD, LangV. (2006)dL dzO ¢ @ pas[jnte i) © 48-URO W
BsH B j HJdaviy jhdQi B tc d dzdpwey chi ¢ jaial fibBllation -AF)-
dy J dzlz v ts yd: dstpo izdz!  ftventriqutarpacing-vP) ClssteOW HJ
o dzd W dzd J oLOdBsH j2MlsadwYy 3 jdzEHtsyStse ts2
H dzOdRRY Idzls j ts® Odzl 1 Ists2 d&sHjdzd ¢l kL j dz
MstckzC Isktcdztsy tsBOL 59 Odzd | , ~nOteOCIsjtedL Iz
10 dzgj 3 ftesdmMmatsHdls oL OdditsHj2Mlsoad] Mists
Nd dZgHtsyS so 52 d&if zdzz mMOydd. | BH j dzj dzdBz&:
LOHJtey Sk fttsojHjddw dBfkzd mMsse o ¢ Iz
fJtdBH, so¢ d ¢ LOHJtYECO LOadmwis s
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sO¢Y4 Eydlsr eO0jlsmw 1 dzj Slstetslstsdzed yj m¢ Ow
ltetse j H dzdz' §J d Miaddj, H Swltsizditc of K10 jOrlg dzj dad
L dzOyJ ded 2 f OtOd3j Istets o ftcj HMIsOo dzj dzdzOW
MisOlsdmisdud M KB d dalo jsRandaate fted WdBtdd
1 sCOL Qi OMIssls©® oL BEYHJ dd 2 N4 dz2H s5Y$
ftoso j HJ ded WisIsL Qfota]fjfmvirls tc H dats 2 Yofmistsisr d |
BsHEzdYydd of dasb siztcEAFgPoots O d3sH j 2 Mise d J
otsLdzdCdgtso jdzed®¥ dzOBdzZEHOj 3" 7n © 1 CMY jted d3d

l1 sLHdzj J 1 Isd LiangJ, Cliaferts &Iy 'Mussig D, Lang V.,2007)
cOLEIO®dzZd SCtdif' s lsj tcdzlz® BBsH j dzd f sL otsd
f sfmdzj H 5o ORRJdzIsAERAPIO dztso H dzv dzste BOdz! dets G s
H dzw Istej f 4 IsOded W d o3 eyoOdsdw ftcj HfMJ toH C
tcOL dzd ydzr | Isd T N dZgHtsyS sor n O fitsIsH3%|
Ldzy Slstedyd MEs?2 OCIkdodesmisd g Hmy eH d2

1l tc OB tdseenhut SE Jenkins JM, MacDonald RS. (1993) dL. dzOc6 O]
Csisf + 6 Isj tcdzOW BsH § dz! ftoctsosHWh j2 md Mmis
dmimdzj Hso Odzd™w oL OdisH j2Mlsadw d3jyHEZ d
dtlssEPRR MCOW MmMjlsjoOw dsHj dz ftcso j HJ dz
Mdryy Mehissdls dr  f¥iksd ojtkljimse,
WEdeC ydsdzOdzd dzr 2 @ MmlstclzClskztodz 2 1 dzj d3j dzls.
oJtelsj ¢MO BftejHjdw,jlsmw Bdzts 6 s d3] todiAs D dz' ¢
o jtoswisdetsis j2 {1 dzj CstesWdLdtsdzsedyj ME sets
dc3tsH J dz! ¢ ELdzO o Cdzt yO, lIs L Qo dMmd dztsmls !
ftcjHT HEM jEeB yd¢ dzO. 1 8¢ 0L Odzts, Yylsts o
e OL dzd ydz § NYd ZzHtsyStseor § d tecfls dzf{dn, S &z frpfd

MsddBzdzy ydd fHtwjumjtound?2, zO0 23 Cd&zOmMMO
tcOL tcOB BISC j ddzhndo dHEZOdz: dzr = Odze tstod Is d3ts ©
tcd Is &3O ) Cdzd dzd € J , 0] Is O i G} dz0 ez@v [z O d&aG:

gMSEmmise j dedz’ B Misd Bz v sstcOBd fMj teH YO
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J tc OB Bllsy RR 2008) GO IZP&EO$ iy ME O
fsLotsdvdMipdzj Hise Ols! o dzd W dzd J fjtdtsHdyy
dzj tco 59 ZzO 1dzj Slstedyj MCzs OCIsdo dztsfmls
vsiBtejIsdud MSd tOmMmyudlsOder tsB dzOMmisd, ME ds ¢
WOoLtser j MHeded tHted t©OL dzd ydats? Yyomlistslk
sfftcj HJ dzj dzdz" - L 2Oy d ded W n Yyomilsssisr misd d
~nlodzslstotsf dz" PB LisieY jEBR BIs &8 BOIsj BOIsd uJ
BsH | dzdtctseo Oded s  dzj Clsted @J fif o 4 B Dls dity cletiefs jfpal
t .t ., 2010) . J sBL Ste tcOMmMmMdisIstcj dz' fi
ftod d3j tor BtsH j dzd tetse Odad W . [ Mdzts o dats 2 o¢
fslsj daydoOodzO HJj2fMlseadw d dj d3B tcOdzdz’ = d 5dzac

I sdz hts2 yYydedz tcOB gk tsdfirs dgoHsj disusts{oyQ dz
edlsBO §tsmeowh jdz d&3OIsj BOIs divfjsecdtipgi?y ydfte H. j>d3
[IsdetsdIsj dz' dats ff tod tdleH rj fiplsle tis» O@ésd IH.dgdps 260 iy
SHdS?2 (ditslsjL O ddasBas? SO B Is 5d))ls,J ok
otsLBEYHjd=[d AT MowL Q20 dPls P&z dzo Dy h tsH
# 56 dzO mn dats Hiczets2nt(reydff,slspr O tsB& MdzOo dz( ¢
otsLBEYHJ YW i ts L O3S dzlz Isdisjdgtizdz j§ Lz Isddfy o) dzg
ftesojHjdzdzr | © t©ORBCOA L Isdr cdytslsjLn
Oy j Slstse Wodz dzdW W B ted datiafliydf dif te t i JHAPK @aC
ZOEZzydls!: mw Zf tcOo dzW Is ¢ Jjets fOLOd) Iste ©Odzq
nOlsdy ME et MoMmistsw dzdias j 0 8 jsdaldg drd tolisth Ot
1 CMy jteddzj dels© ff Otc Odsy Is twr d WAzGE 1PQY, d Slxizdas O] dz
LlIssets o wOMfstwyjddd dmMMmdzj Hs9 Olsj dzv H
BOIj BOIsdyj MEOY BsHjdz dqLEZYyoj @dscts W o dzj

Il sLdedCdetso jdedd fjteo" a dBOIsj B3OIsd y 4 Y diz
cl[. stcOHdyd sdzdes Mdsy Y dztgigH | dzd) B aof Asdadh st
1 jtoar 2 f SHRABH, BICtesWdLdsdzscedyj M d 2
dzsy j dzedd, yYlsts Hdzw  sded 3Odzdw d3j = Odzd L-AZO
swdLrdudmMsédd d sBdsadidudmcdy fJwsyl mm’
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3 dzls Otcdzts G s 6 B 5 U BiAZ Wizd digis O, O LOIsjd3 dBsH
tesMistcOdz] dzgdv oBLBEYHJdY 6 Mjkwd ttOL
sO¢ dn "4odzj d3d dzls Otedz - " otsLBRHB = 1-dzj
ydshy 4  BtsHj dzd, tHdSE Qdads jizts afisn MilegdG.K.,

Rheinboldt W.G., Abildskov JA., 1964;s tcd dzMC d29 714 ;R . | ©O2 MC
AJ dzr H 1 ; GourtendaBcBM, GlassL, KeenerdP,1993;Panfilov AV, Keener

JP,1993 f sC OL Odzd , Yls ts ) f sHBB dz' ~ o 5L
otsL ded € detso § dzd W L OBSE dzlz Is r(re-enrtyf) ZdgG @ Jj Istf toftpdrls
dzJ tSH dzts tc ts H dzts ) IS tc Chiftdsjj Hig dztdfifriidsHdldcg) J Ctelsitst O dzts  (f te,
9" MEOL Odegzlj | BB ddZ3d dMmMMmozj His9 Ols§ dzv BEZO t
Bdzz Y HOdzdj j dglsdgddts dzj B tsdz'! h dr otsdzdz 98 dBIBE Of

r tcze 2, dqdzlsj ctcOlsdodzr 2 ( BZOCtesW dL Bz
ddzls j ctcOlsd o dz" = nOtcOCIsjtedMmisd S OR f to sy J
Isd o dzts s - BdsC OH O, fstesed Ar, tej O9 yd
otsLHj2Msadw) dd Brdz mMowL Odz M d fmdapjHdepw
stedOdzdL BO © ~"tHj WdBteddzdzw ydd, Usd t5dzdz tfo
fesyj MMOBI o MijtHyj. (il § BHASEH st
feddydyfse 1 dzj S lstedfdg) M ds? ) Hig KA @ric d & O@riAs
Slsj yd Mlse j dade" = EZyd dzr ~ f SHI98EACIS d OfchEindz) H.
sMisOs IsfMw  yYtejLor yordsts OCkEkzOd dzr disd (
Cssf * 6 Isj todg’ n Is j - desiddisfg| 2 O PL &c@B @Isj 9 &
By SSHY @0 sy HJ dzd W s fdii ez’ daz f e QfoQ@i'G N
otsLHj2Mbad?, f sL o sdzv & hyldrts dztiztf dgefsoydr sy © d
d&3d s ¢ OHsiaR.V., Fendelandet., HaringtonG., DamianoR.J, 1996; It
l.¢.,2005)

I dzOMls W higjlgje jotasijbogr s d o IS H E®Is § B3OIs F U
Zdtetso Odzedt (ot GHABGO, A tshdztso Odegdzr 2 dzO - Od
Ud dedztsfils d Ry ldztetds Qylefstelzdeslz! dzts? tstee Odzedfy@q d ds §
HJddoOdd yj M anllov A.D.sHpGeweg P.,1995; Gray R.A., Jalife J.,
Panfilov A.V.,1995).} tsw o d dzd f)- ftoJ HY Sdzsy J dzdW 5 9
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ftcd AT tcslsstcts o 1 dzj Sstedyy Me 2 OCIsd o c
otsLBEYHjdd?2 &30Isyy @EOIsd yj ms¢ Ow  Waiter jAdE!,1994) d
shdztso OdzO dzO Istej -~ BB todesdz tslsdasHEdSEBcT
MsOdzse dlsmw dzj MisOB d dz' dz" d3, CBGEHO Istsdzh
Ctedlsduyud MSd2 EZEEdj R\ J Phtisdetet 5 dzts§ Odz! dz
Moo sC kY dzsfisd d&zOf tsd3d dzOlIs WdBtod dzdzw y d

1fdSOtcHdOdz! dzr j 1 dzj € Istcsdidzie dytdzcOiaiis dzd dg' W jodz
fJjtedsHdSd" . [ HB2OWWY jIsig0 WdhdfhPzlsdtolkz j di3ts
OdBtsdzj § Mo jteh jdzdz § MdMmisj ' tjcdmlist
seteOdzd yJ dedzsets ydmdz0 Istsyj s, ybts HJ &zO|
L OlstelzH dzd I9j dz#ci@is Keendr JB, 200 4) OQolststotsds B
BOIls § BOId Y MCd2 0dOdzdL szt d ¢ d BsHY o
17 dzs  ff ets OdzO dzd LddHtgitve O fztf det t£dOC s W OL s -
ZsC Odz' dzf = telststeOn By jls BrIs! dhtf sdz' L
&ZO HjWdBteddzdzdtelzs h j | o tf LsHRjSD s 0 dQ . L DBxlsiz(
BsH j dzd , OQolstste fJtesHj BsdemMistedteso Odz
M JcOdrtddrdz o tslso jls dzO €S tcOIsC 59 te.jfdfiddpidst
Emdzsedw, ftod Ctbtster m ftotsyj M HjWdBted
[JHAZOCts Ooalbtstc ftodrtsHdIls € L OCdzs yj ded s ,

MsdBzdzdtckzr hdr 1 dzj SlstesHtse da g dlyy OF ldBW ok
ftesyd MMO wHiWwdeteddzdz ydd.

[ . S. s Of dzOdz (Kaplan.DiT. ant Cotien R.J.,1990)f s ' Is O dz
slso j Isd s 20 agg s, dzdf tenrdzO K CdzOmmkEk
nOBIsdud M& dhdzdidhis § Blsts  § sdzdssmis’ ¢ fdziz yc
dolststdzyQded Olsls ¢ Istiistic) trpdiddsLjiso Odzd j d3 o tc j
o ftosmpu@Gdiilse  tsdtsh ! & d3j ISCHEHZY LR j2t6 3)d
dimyf sdz' L 2 Ismw¥ Higlpte dasjeds) © Q¢ dsds terd

S(t) = S(t), SEl), S(t2),....S((m-1))


http://www.ncbi.nlm.nih.gov/pubmed?term=Keener%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=15363669
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GH4 t otej " LOHjwBHSJ,dMbdsHEOHs jodzsd
ftesmMistcOdzmis o | 1 Istsls 9 jCIstste dqLBBOY OJ s
o] Gzdzv tcdzts Q sRisgB e OL dzOW . stsdzt ys dd3j 4 Is
pr LM 90jIsfw dodduydjd "Mez®kO o MmdMmisj dj
dzj S slsstc’ n tefjddfdfp®BF Fdsr = L O dzj MEsdzr ¢ 5 M,
Csdz ys toOmh j fHfvdefgs igtc Of Sfpsteg v MdzO YO dzO
tcOMh §  dzj dzd v , O LOLjdB & HEkzets?. Clsts 1
fjJtedsHO (s .

J tsls dzd ud J sls 1 Ists2 tcJ G Iz dgdt dztst8 B tcfOQ tds
sB dzOMmlIs: |, mMsmlsswh 2  dL M kls Odzdzets ¢ sy Klsizk:
Mstsn OMisdyj MC zs CEli3f sdz dzls iz ftesyj MmO
tcOMmMMmMyudlsr o Odzd WtcOCIsOdz! dzz¥ tc OL B(Cradziseigh -
P.1983),d sz 9 j czflagcpd@laizd MO tc OL d3j tedatsMmls+ &
d ¢ dzO dzO. r dzw {1 Istsets B tcOdzd ! Ho © Mmd e dzC
BsiesmMisd. [ SCOLOdzsfms , ylsts H v ffgjctds) tets@sL
BdYHE MdedkkOdzsdz WdeBteddzdzw ydd d JcOC t
ftcOo d dzts, dzJ B ' dzts. [ dh 9 SHddtsdz Mmdzkz
mkh iMmlse j dzadzts Btsdz' h ¥ t6OL d3d tedetsmis? |, ydJd d
Qo lstster dzd MABIscedzd MEtsdhstckzdtetso Ols d3ts H
tcOL dzd yd j Bj Y HLE AT d O 0z0 dizdzs dizy dzfm d36 dz
[Mdesea T 9 Ow ! d2O0 BBdzjJ vyYykofmlseodlsj dz' dz' =
dmmdzj H se @lg dlesdzMiftcFtcso Odzd dzOdzd ydj H d dzC
f etsyJ MMWinfreerA.T.,1994; Gray R.A., Jalife J., Panfilov A.V,1995 . ]
tc OB tshayelly F., Antolini R.(1992) B "' dzts i sCuBLtO dzts s OC Is
tcOL d3J tedzts M Is ¢ ~n OO otsLicOMIsOjIs ftod
9dHOR OtdlMBRissyfiacSd d3j ¥ HEz  dztgte B3O dz! Az’
1 ©Odoer Mh d2 I tcsded telds o Qudgdisgictdsizdn OO d d3d dz  «
OzOdiMs ¢ dzj ¥ H Iz @t 220 dygdiatp p fifzts M ls 4 & AT d bzt
f ctsH J i35 dzMm s te d te txip] FBaBinkel A tSpasfiakdCl j Ditto W.L., Weiss
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JN.,1992) ltedL d20Csd3 HddzOd3d yd MEsets =~ OBMO
dzj dzlstT [ wif zZdese O,  sdzlzyd deddzdjtc SfotsxfdzdCdts dgyfr . ¢
RL EZYJ dzd ® fesyd MMO  Ar ) fsdsh s
BsHj dzdtetso Odzdw ftsmeowh jdz@ tOBEBIST R. 1. st
sseteddz I .R., 1997, 1998, 1999). ¢ols
tcOMf octsMistcOdzj degdwVw otsLBLYeH ) dzcEsIlststc @Y to f 51
BOLdtkzjlsimw dz0 ¢ dzOMmilsjtodets? JtedtesH] IC O
WOCIststey] Gjlsjtesej dedzsmisd o ftedqiesHy o
slstc Oy J dz' dqdzHdo dHEZOdz dgr § f OtcOd3] Iste
otsLBEYH] dddtsigs ¥ cOMlsiziz yO2dzr 2 - OtOCIs f
fteddeyd (g’ B S EOMIsjtcdzse s oL Odd3tsH J 2 Mise
H Odzdz" - . lojHjdes fsdawisd] ktotsedzw WdBtecC
Csdzdyj Mo J dzdese s OdzOdzdL © f tetsyj M O3t @Y
L O dMmd dzs s Ftesodzw WdBtod dzdzw ydd tls Ml
99 jH]d tcW H Hiclze d n yd mdzj dzdz" = ~n OtcO¢ |
dzOtelzh j ded 2 ted Is &30 N cHYyoO. 1 O BOL j (
sted ¢ d dzOdz' dzO W Cdif ! 6 lsj tcdzOV s dztcjsls tc CldRIBO
tcOL dzdydz" §j OM jSIsr ety MMO OmMf tesMmlis to
tcOL detstsBteOL dz" j] S jteddsj dals . 11 ff tsdzdzj dz
tcWH datsor n 1 CMf jtcedd3j delstseo, MmewL Odzadz’ = M
1 tc O &abrewskiJJ Grudzidki K, BuchnerT, Kuklik P, GacJ, GielerakG,
SandersP, BaranowskiR ( 2 0 0L7dgO GO j Ismw  d3tsH j dz dzj dzd
CltstcOw ftsLotdvjls odsdyffeds'dip®,c5H s W todd Gsl
f stese yYykeomlseadlsj dz detsmisd W¥WOL'" tojtfisdEted
fj2Mdzj CjJtcO® MmMJjteHYyoO. ANOL Beats] f totsflstcOdzfm
L j dz, cdf jteetsdzdyj mMS sy MjuHddts d dzj MisOE
sOCd] wedzj dzgdvw, €COC Mmdedy jdedd ©0Oted OB dz
Md By Olsd yd ME 52 O Is doaddats M Is &f dzts Cta@HLT dzd ay dz'fn ji te
teOL dzd ydz' § dzOtelzh jdedWw MmMddzzmdzsects tedlIs BO.
ftcd tSHJdyd - o dzj " dzd n disf zdz? MO~ ,
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fslsj dzydqoOdzO HJj2AMlso W ( dzOf tod d3d to, Mzt t
smyd dzdzV Is t5 tc O thre dgts dREAIE O 0 dzj dzts d OfMmd &
osMmMftesdL otsH ] Is! gL d3j dzj dzd™v 9o Oted OB j dz! dzfs
Md dzsOlstced Odz! dets?2 B izSC OH 82 tOL dzd ydaets?2 Mls,
Istcj Is+ j 2 Misd 44 ded) . [ Odz! da 2 M 4 d tcOL o (I
i tcddpsizinis o J dzdzsc 5 &MY gz fapdzef v BIsC 6" 9 C
osmftesdL o j H ] ded W Wikzdz¢ yd?2 T3] d ¢ Zz L
MtckzS skztolz.

[ .. OLktetse (2009) ©OL OB ISOd tag@=elazc
MjtwHyo M Isysd Lt dzd W Is ®tw df ¢ dzdi drdzn t
[ Mdzts o dzr 3 » Odzd L A3 E{ tcOo dzj dzd W o ¢ dz¢ y
HgOMIstsdzdud MEB2 HJodYiedic®ygdded ¢ [ i)zt
tcjokdzf gy d3 dzj ftoj tof o dzse B8 Mz BBOLdztF g 5 1 Iz
fsfdzj Hize M lzs  Md §eB gt godf ) BfoL 5] dzj dzd v L OH J
{BMEYHO¥ MY oM’ fdtemyfjSlsde ftedd
BsHj dzd tetseo Odzed W H dzw gL zyd dedw WdL dtsdzts
fMj teH J ydesets tedls diz0O.

1l te © EZdbriswskiJJ Kuklik P, BuchnerT, BaranowskiR. (2009)d L dzOc O]
S H dgsteflzOY BBtsuspdz'j H d df'sfigowndy o a¢
ltejHY sdZOG O] Ismw Yylsts COYHT 2 dL L dztso
1 dz o3 dzlstse , MeMmisOe dzw & h - yJ ! sy
[ sHd¥Wdydtetse Odzdz" | syddzdzv lstster l Odz 1 4t
ts f) dzts oWdef L s dzs e d yd MO G e H ezt E)lsbOOUd | tcdzr 2
WOLtser j ~nOtcOCIsjtedmisdSd fslsj dydodzd HJ
Yyomlssisr fslsj dzydoOdzO HJj2Mmlsodw. ¢ ClIlsd o dzts
Mdmilsd 3" By jls BrlS! 98] H] dO .0 [dEHjjddz!
dL 2yOls: odzdvwdedy o dzduddz mMEstetsmisd ¢ to
G20 3 ¥ d a3 Zdz' mde" §  d dals J tRR@ddzls | € § Calabrgy0al]
H' nOlsjdz dz » oBdzdz d HJdsQ dasd Isd3 ¢ RIE B iy ¢
MStr sty Hfjtday j a3 fzEz! 6 Hind toH d ¥ .
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rdzv  drikyjddvy otftesmMO 5 SRR JdSQico &
i teHj ydzse s tedls B0 ®lsteOy OjIs dL d3j dzj dzed W
fMd toH Jndgtz H d ) Is 52 Mafipgsin E jUdging M. (2004) d i sdz' L ts
BOIsj BOIsd ud M¢ z¥ QAPHZzdz! B " fiiddftal i’ o f j o] Mist
tclJckdzvydd-mphiom d igdzss W 2 dzC yd?2 . [ BH j dz
M cHYJ , md mis§ d3dzr 2 d dzj ¢ sydz 2 Ctolz @ ¢
ted M JcOlsstedz” | odzdWwdedWw d2O ¢ OL Olsj dzd
(Otlsjtcd®@crzicj yj flstster d tstez))c tsyite dsf Odsj
o OCkmdy Wj tedpdgs kySd, dzj Sty j S lsEieO
dzdL S syOMmlstsilsdz” 2 9 0L sdiclssteds” 2 "N Ezd3. R M
Bsh desfyls! COwHdBtedlsdBO 5B dzOMdFy af @ j Is figa rolz
l H" ROl jd def BB 21 WAL ¢ syOfmls Hs dzlz 6tc OD |
ftcedBdzdL dlsj df lasj ', 1f QLyo.sdzv jIs HOIs: € Oy,
dL d3j dzgj ded 2 Y 5$C OL Olsq dzjfR t6p PG OE 5 dz’ tdguEshigho
ZOtlk " jipgderninedgtz v d fyls™ & Wk dzS yd2 .

sOWRd sBtOL t5d3, o dzOfMisswh jj otej &Y dzOY
BOIsj BOISdUd MEdd3 d&tsHj dzdtetse Oded § &3 MJ teH Yy
ltojHAEEY jds BB htsj Csdzd yj mMlsots BOIsj d3
tcOL dzd ydz' § dzOtelzh jdedWw MmJ teH j Ydzses 5 dztiste dsjd3(
odzdwdzed j d3 tOL dzd ydz 1 CMilstej B3O dz! dzr = 9 [
Bsdzl "5 tcOL dstsBteOLdj &BOIj BOIsdyj MSdn
BsHJ zdtetse Odefjtb Mg b wRs MdMisj d3¥ o 5L dzd € (
1. [ MmilsMmisedj { to] j dsPsasjsdedets fighidscH j edzj t& ©
2. [ dzesetsydmdzj dzdzsfls! dzj Mo wL Odzdz" » Y SHATS
3. 1iMeOoded BBsMmls! dBsHjdzj2 &BjyHE M2 .
4., [lsmEklsmMsead) JjHdes?2 d&jlssHisdzsedd d&OIsj
5. uUvtclzH dzsls 9T HJ dzj ded v zOd B sdzj | mizh
Msslsdetsh jdzgd2, ftoduj B3 H cisO6 tzd 20 skdj § s &l
dmmdzj Hizj B 7 sy MmMse tOL dzd ydes?2 H Jj IsOc
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stesdsj ke, Shdss das? dzj HsMs O 56
BOIs j BOIsdyd MS s Is f3lisle i) sz @ | sfmdzso dzgse s |
dsts H § dzd tc 5 adoHdgddzls d W d ¢ By dzd . Clsts L dzOyYo
BsHj dzdtcseo OdzgdWw ftotse jtews Isfpw dzgO@ fsslse j Lk
HOdzdzr &3 Istsdz! € COyj Mise j dzdzts . 1 4 Is dn
fsLotsdzvs h jEts fjtojrtsHdIs! ¢ fpdzj Hizs R
BsHj dzdtcsh Ozt def Mtse jtoh j degmiseo so Odzad ¥  d3t
Ftotso dzv BOC M BOdz dets § sdzdesets € sdzd ygj Mlse
HOdzdzr 7. | Ctsdgj ydesad dlsts¢j, (BsHj dz H
fsLosdzws hdds dmMmdzj Hise Ols Is 5, Yylsts dzj H
9" Wzg dgdw 3j m Odzd L dzse, dzj ¥ Oh dr o Mmdzse j

Il dzOMmlsswh jj otcjdBW BlMmikzlsMmMisoakzels ®&OIs,
mMd cHYJ , EHtso dzj Is offhtayts Blafdpd e sy Pdgder d3 o r N
[sizlMmisozs Is dsH jdzd, {Leotdvehdj SiEdd-
~nOttOCIsjtedmMisdSd RROzE Peg Greztizs mis g yJ dztsoe §
Mistcj Mitstedzr = oatsLHj2Msadwir. [IbikzlMmise zj |
ftej HIMCOL "™ 9 Ols! Ctsdzd ud mise j dedz" § -9 &P gP <z
Y steW HEsYJ ddzetsisd MJ toHH Jyels s AatgfdslsRid Wi te d
BB eyoOdedd ftojHMmjtoHd?2, B3 e yOlsj dz' dzts 2
1d MB3slseWz0de@ls j dz! detsj ydmdzs + Sy g sd @ dels
sBsBh OYf szl yj dzdz" J dBQlL jzd@® ldsdousi' MSC d = dBSH J
tcOMMmMydls' ofots 6 daetsq Jtetso Ols? Ctsdzd yj Mise j dadz
O d3Y dzd lAxjodly dzdzts? 2 f tSiitg)wieiHs) Wy ddsissHn Iefd s ta3 O3 @ d
odgj " dzgd s oL HJ2MIse duWsO LIOROMNO] ofpy Kz d3 ¢
sBh dn Bj - Odzd L B0 toj ezdzv ydd fj toH jSydizts
HJOGcdesMisdud MSdn Stedisjtedyjo d [dejdsdsdg L C
9" Wdzj ded W B~ Oded L Bs 9, dzj ¥y ©Oh d A 9 ts fi)
fesyd Mipse, We dzW jelds Wi IsfOdfdi3 difd lsigd ggO Is2d W 4 ¢
Is. § . fijtcjrntEis BEHSEHH HRzdd - -&t RPECEEF @z dz
mdmlsj d3.
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5OC OV ) lssH s e d s OiSuniflside drids,j diBisiPidg His
ofnj B J IStEaEss L dz0 Wpjsdade d
1. lwseojJHjJjddd] VWdLdsdtsedy Misets + CMY J t
2 . [ Olsj B3OIsdud MSd2 0OdzOdzdL { € Mmifdedaid dzdsEas
H Odzdz' ~ .
3. [OljdBBOqdui MEB) dsSHJ dzd BB Qlddd §J ded Jz ud
et BdREO]j dzd MdMmisj o3
4. RHjdsd¥dSOydy *Olj BOdUj MS B2 dEH, C
5. [ Odz! dzj 2h OW HtSeatSHEC O d Mo jteh j dzMnlis:e
Edzse d 2 BOS Mg BOdodeec s dsj MEtzlso i EfpYd j tod
COMMyUdls Odzdz’ s ) §sdBsh s &BsHj dzd H Odadz ¢

|  d&Oflsswh jj otjdkY o ddlsjtcOkts
GO j BOIdUj MS e OdOdkdL O st HsjqUdBy G, 5 YL
BN dzO X J s d fOdzO ) ZOMmisswh ERYydEs L
BO | GO U] MS B d&sHj dtese Odzed ¥ M Hj Y
fted dsj dzj dzd j B3e 3B fzP2 ¢ BtOL HEs &Bj-dash bdf @
COMY) Edgt j ted 3] dels Oz dz | dMidzi Hise Odgd v,
LEMmYjtedd3j dals  d dssy J dffts oo " hyfjstiifoy] fiyiddidzdzts 2
HOdzdz" 2 dstsd3d dzls o toj d3d dzd slsmMizlsmise z8 Is.

J ZOMlssw h j j o tcj oW ftese dzj BO € s
wdLdsdsedud Mcdrn ftetsyj Miftse etstsshj d MM,
#ZO MOk dOyOd ds2 fMlsOndd By &Y

BilbsHisdsedyj S dj sfdase ', sfdatso dzr j
fECOBBd & (tsHkzSlsO0d, $ dn Mdflkj &0l
9L OdBsHBY tsdzdzj ded W , zIs sy dzj dzd v o Mse j

1 CMmYf jJtod 3 dels Odz! dzf = H Odzdz' =5 0 Qi@ 2tc OB SdEE ji
BsHjdzj?2 d Is. H.

s O0Cdd3 tsBtOL 53, otsLdzd COJjIs dzj sBRtSHJd
smdzts o BOIsj BOIsdyud ME¢tses d S’ slsj tcdz
mMdMmlsj &3 et j d MjtHjydetsets tdlsdBO o



45

ftots ¢ eOsdd tsHEZS SO, Ctlstster 2 B' §L o tsd
tOMmh dqtew j &3 § BOIJ BOIsdUd MEdj dBsHjdd t
Stece Odzed L d30. RMIsd dzdzts iy Is - Isj stedd ftotseo j oW
sBtBh j ded & ) tcOd3C On SH dzts 2 Csdzymk a g ded
1Sy jtedd3gj delsOdz dgr = HOdzgdzr », dets d o fBL d@3ts
o btsd ydmdzy da MbsOduimcdy d HJdO®R]Y
Isj sted W H s dzy dzO BOLdse Ols! Mmw dz®Ots RO
PHso dzj sotstew s h d7 C@IgEHISHY 82 G H fxlisd ik & C
dimdzj Hse Odzd 2, MowWL Odedes] M ©OL©LOBGIC S
OCIszOdz dz' o3, Is©O¢ SN OR d &z3j dedets Bdets W o dzw
or widzj degdv WdLddztsedyjmMeédr doijrOdedL dzso
shdse i MSs2 YdLdsdsedd.

24 jssHBdZEedY &OIsj BOIsdyd ME e B C
BsH ] zdteseo Odzdwy WdLdsdsecdyg mMcdna { to

[Hdzd B dL € i uga@idsdts k) tdshls| 2, dj
WS ydesddtese Odedw Mmdztsy dr 7 MdMmsj & s
WL ddsieadyp i j sy Oijsdgis d vl ¢ 56 s o3
[Mdets o dzets?2 HROK jzag@ d yJ MSsets dsH j dzdtets® Oc
ftcd desd 6 KO detsfylsd (1 OkOdzgs jte 4 .R., MG
(lsts L &OYOjls, vyt &sHjd HEd dO eIl
®Bd ded BOdz! detsj ud mdze , § dntezij dgsdeddlsg dz! dats, Iz
McOo dzdIsj dz' dzes HtetsMmisr § MowrLd &BjyHE ]
dzgj dzd dzj 2 dz" j] BsH jdzd MtsH jtey Ols BBEOIsr j o
Wodzj dzd 2, O fMdztsydg" j @ BtSH J dafffy dztsh) St § B H B
ftcOo ddzts, dzj fLotdvsl fwse jmlsd $OYjm
ftcOCIduiMSd B MY dz L dz" kg . l1ts Mkh j Mmis:
ftcjHmsOodv jls M2 Ik, vyt {tddked]ls
fsmistetsj dzgd d s JsdffzOaizs datzP ¢ @xjslss Ho j L OH Oyd

1 jtod QW &3O L OH OYO d dzd Tis@ @1 @z0M d dzI®,
LOHOYO 0O0dz0OdzdL O (|- 58Oz MCOd A . J . [r.k didods
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LOHOyYyd MmMsmistsdls o Istsds, Yylsts or atsHdz" J
0 dzO dzd Loz jfdie sy J MMO, t6OMMydls’ o 08 smw
Odze sted Is GO, dmrsHY dra LOHOdzdz" = L dzOyg C
Emdzse d 2 . [ Olsj &30Isdyd & Ow BSH j dz ftotsy
QdzOdzd s ud ME 56t tef " jdzd W mdMmlsd & | HEgO
sl s lsj tedzOVY dBsHj 0 ety MMO o] HMIsOE
FtcOo dzj dzd 2 , L OQdztsy j dadats 2 ) sts H j dzd tcj C
BOIsj ©3ZOIsd yd ME se s d Cl3f ! 6 Isj tedztsG 5 a3t
ddzhistczdzj dzlstsdz § tsL dzOdzd v d3d » Opzd Lddhirpdz) H &
wWdLdsdksedyij mMEdas ftotsyj mMintse .

[ BtcOls dzOW L OH OO BOIsj ©3ZOIsd yd ME se s
Wstcdsz dzdtelz j Isiqw COC L OHOYO dzOR Y Hj ded W
BsH j dzd , dmr BHW dL 1 €My J ted d3j dzls Odz! dz
WdLdesdzse dyd mS(skds] deitguel, MM Os Oted OB j dz! datsf
LOHOYO o mMih dshisd L &zZOyojls or wogdzj ¢
dLEyoj diitse s fitguzgdffm O .tsB tc Ols dats 2 L OH Oy
BsHj dzdtectso OdzdWw SCOLTM 90jIsmw BBdzy § Mdztsy
CO¢C dB"' gBtOIsdz j LOHOYd Gldsmwilsmw ¢ ¢
otoj 3w tojh jdedjy MdzOBB dzj Ctstotcj € Isdz'imB zdp dats
tcOL o do O h OWMmw 5B dZOMIS! Isj stejIsdyj MG 52
LOHOYd ddzjsls hdqest sy i tc O B g fpde'tsd
JMmMisiMmlsejdedzr = d Ibjrdeduyui Médmas dzOEEC.

lted fmistesjddd dBsHjdzd o0y dkze ttsd
s. §. tihjdedj LOHOUd BYtejHjdzjddw ydma
tcOo dzj dzd W . t OL dzd yoels Isj stej Isd yj ME dzgts i lsc
BsHjdzd (rkttOQodzj o . ]| ., [ ted3OC s 1 . 1.,
dHj desdW dydtelzj ¢3s?2, JMdd oefmj §OLO®RIISt
otsMMlsOdzgso dzj dz" s dL o jMmisde &3 Mdc dzOdzOdz «
or nBBHJ ftoJ HY 5dzOc O Isudzts, d Ltfotg dlsjdes dzde - ts
Ef tcQo dzv j d3r 2 d dzO dzj ¢ ts dzJ 07{0Xe74O NI ON
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dHjdesdWdydtelzj d3OW dBtsH jdzt dBsy jls SCOL Ols!
dqu O dzjdLBiydzr »n fBGEtejhdesMmisi2 o dL d3d ted
S6tcOded Y dzd 2 EZdz@ dAf d3tfodiadL ItiAsd) dzts iy Is - 4 tcOo dzj
S6teOdzd yd dzd 2 dzO ftosHsd dlsj dz detsyls dz
vitteilsdud MEOW dHjdsdWdydelzj dssmils:  Ote
BSHJ d&zd, i lssdkkz jJ d&OL" 90l MiskzSIskztsc

ANBtediz dzd s ot ®OMiIste s j dad § ¢ s5dzyOlsj dz' dats 2
dLEzyoOj i3 & 1 vsdsdzj dEFJ@C f tcOo d dzfs, Hdzd Is j dz!
Mo jteh j dzMiseo so Odzad W BtsH j dzd dZzOff tc @9 dzj dac
Cesdzdyd Mlseo | dzdese s Mtssilse jIsmilse W 3 M HE
Hdz" dsd. 1 jtcoar 2 1 IsOf d&BOIsj dz@Is & tpjein Istg dstis j
MstczClskzter BsH j dzd . v itstejlsdyj MC Ow Mmistet
gqizd e hdafmw L dzOdzed?2 t WdLrdud M dn, WdL dt
fsHyddzw j sipw dssH j dzdtelz j dgrisd seiidy &ls .dBsHQ diz
setcOded yj ded?2 dO B d&ZzOMIs! fteddzsy jdd?2 (
Cls ff jtootsy, CO¢ ftOo d dzts, Zqf tetsh j dzdats g ,
cOL tcOB OIS 90 jIsMw  &z0dz fteso jJHjdedWw L €My
COud Mis ofj twipdffts@Hs) ded W d3d Y H Iz BSHjd & d |
ftosh dzO sz ftese jteCSkz, Ists tOL OB slsQfije |
By ssHisdE BOIsj BOIsdyj MSsets dqdzd S 8 lsj |
nOtOCIsjtedMmisd¢ dLEzyoO,j iise s w9 dzjlsdadjvis fry l=f
1 CMYf jtoedd3gj delsOdz! dgr d3 HOdzdzr d3. o | et s
Mo jteh j dzMiso so Oded W BsHJ dzd. Clstsls ftetsyy f
fteOo ddzts, WodzWjlsmW Hdzd Isip @ uzl d3dz+d§ Md f figd
feso sHd B o3 WP iz 3P Ols st OB Mo di M
tcOL OB slIs yd ¢ Oddidi edisjHejmzdie S HCAs st € L O d3j dz, {f tc
sdz0 disy jIs or" Hjtey Ols! O dBsyjls  dzgj o
sSCOL" 908 Isw dgj HBso dzj s sted s j dz' dz" 3 | Is izt
ftosyj HztcO Y tMmistetsj dedw d3gtsH j dzd , dzOyd dzO v
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Hsf Emisddr 7 BsHjdzj2. [SHjd , bEnfjh ds
ftedded 308 Is o COyjMmlsej S dzyOlsj dz' dats?2 .

4o te] d3g dzdz | BOIls § BOIsd U4 M& dJ B H J dzd
dzj 5B 7 5H gvdetlipls sy S s a3 ¢ v s tedyr A3 BSHj dzv
dr My dsiisd ftesetsHdlsmMwy o tshdatse datsdz
Istcj B 5o Odzd 2 ¢ sOCdds (toj OdzdL ts9 Odadz’ d3
St OdzdL Oydw otsL idsy desMmisd BT Mis tcts e Istds® Ldz
ttOLodoOjlsmw, ftweodwelsimw deseor j 1 CMf j to
®BsHjdzd k3§ MEhjmselzehda f§sHMdMs] o,
tejokzdzvydd Ijr ddzd dd' s WdLdsdscecdyj M
Csdzf + ¥ Isj tedzOW 3sH j dz2 @isQ j HedzvB T ts @ fy wf jfnid G5
or ydmdzdls j dz' dats 2 Bsh des s d Is s N J dzOls j
Ctsdzf * 5 Isj todats? BtsH j dzd , Is. § . o 5L Bisy dets fr
tcOL dzd ydz" @3 or ydmdzdIlsj dz' dz" di3d s h detsyls
ftesHEZGCI HBGdyJd BzVIs'f sHzs #f 15 & 1 sz O, ¢t
o dzOH j jIs o i ts dzdzts 2 B3 o g Mtse toj d3j dzdzr o3q
ud fdzj dzdz" 3d B4 IstsH Odzd .

s O0Cdds tsBteOL 53, otsLdzdCOjIs dzj sBRatsHJd
smdzts o BOIsj BOIsdyj MStsets d Ctsdif & &5 s
tcOLtcOBBISS ] dO dr thdsse | ftosctcOBBASCE s
d 1 WWiSldoadss ML HOs Ols! tcOMmh dqtew j 3" j
tejyddise COwHdBHAOB]Sd, dOyddow s da
Oted Is gd W &3d COL dzd ydets2d . Mlslj of fy Istag(ts j =iy J
BOIsj BOIsdyj MSts?2 d Ctdf! vlsjtodats?2 dEtsH j dzd
1 Cilste] d3Odz! dzr = odzjhdzedr otLHj2Madvwrn 1

BEHj d Mih jflse j dzdzts ©OMm" dtew j Is o 5L
d Mmdzi H g em@izid 2. L WK dfd Qeif d&3d dzls Olstste dd3d d Is HJ
fedesHr, 1 SColser i &syds fese sHJIS!

dd COLE gy M dnm dztstcds, Ists o W daOd 3 dztdd d] ds ¢
zZOC dzOH T 9 OF Isfw BRBdzse s BEteOded yd ded 2 .
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odzdwdzd j d3 tcOL dzd ydz =~ 1 CMmlstej A3Odz! dz" = o5
Yd zse § €O, dL zyOls! -cbdsH iagd telzdser Q ddelfj »  filp jtotg |
tcOL dzd ydets?2 Mmlsjfjded Ikwyjmisd, 9 Cdzs yow

dzj o sSL Bisy dats. CCMmY J ted d3di ddsts ] dd®OYJ Hzl o tstiscla
lteso jHjded] tj Odz' dgr 7 WdLdtsdtcedyd mMSdna
Clsts stcj BEZj Is Hstetsgsflstsw h j ¢ ts sB Stok
or MsC8Co Odzd W d yd te s & Addetet] d3jlzdglg @i thtc ts o E
HdV OS¢ sfdddY HEHEQFBUEEE s [dfEdsdiiEaidD
BOIlsj BOIsdyd s OW  d3ts HOjdgip'dzd I9f't5 L etety dDvdg! Isizr

LEMY J ode3] dgfdzd Isg dz! dz" 3d + S MY J tod d3J dals O B
ClL RA otLBsydsMmMisd tyjd "MPdtesSCd d ¢t
Bisdz! h j ddft stcedg@ys] toj Odz' dz | WdL dtsdzts @
Irudfmdzdlsj dz' dz" § Sy jted ) dls™ dzdh § dz" L
tc] Odzt dgr d©3 WL ddseduyuj mMSddy 1+ S j tcd d3g dal
1 CMf jticd 3] delstse sy des dL z2yOlsH o dzd W dzd J
O tolzO s Stce OdzdL 5 yYJ dzso j € O, dzOBdtcOls: S
BOIsjted Odz ( YydiflddsO Otsf r UsOsCaOIOs Mip totsj ded ) S
BOIsj BOIsdyj MEts?2 d Ctdif’ s ilsjtedes? BsHJ dzd
fsmbtetsj dedd Isjtstejlsdud e IOUpdkEzOY | KBS F(
fp foish s or ydmdzdilsj dz' dz" = L Sy Jted By c
Cj Odz dzr 2 WdLdBsdsedyujmMSd2 Sy jteddj das,
ftesc datsL d tots o Olstg O L dedfrdefeimBiidsjodg@'dz! dz' =1 jofsdgtsily)
dzO hdesCtsjded Jf teddjlsligH s 0 BOIs j &3OIsd yj M1
BtsH j dzd totso Odad W Hdzv -MGdg@ded{iin® ™ =~ J & Hz fz§ dgie
EHso dzj seo stews h da Ctodlsjteds tsffilsd dzOdz datsfl

ltesBdzg ;3O tOLWOBSIsCSd IsjtstejiIsdyd mMS&dna

ftod tOL dzd ydz' » 1 CInfislcy dORz! diEP R stBdsOdegd L d3
off dzsls! HB dgOfMlsswh jets o tcj d3j daddsCshylsifD)lslff
sj stedw, fdmreo0show ftesyj mMir IstcOdemW ts
MdtHyo ftod Yyomlsts? 1 CMistceOC OtcH d Odz! dats
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fd dzs(Golsls dzr 2 kL jdz [kMkkhksokjlk &0k

ftcjHMCOL"™ 9 OlsH dzOtclzh j dzd W tcdIlsdz® fMJ toH 1
tcOL dzd ydz' n o dHBO (L BsydtsdzOdz' [dds 5 Iz Is ) I
BOIsj 3OIsd yj M¢ Ow Isj sted W, ftsLotsdzws h QW

n OB tdMmMisd¢d -9 @RApdztz Y dz& f SteW H 5y dzdzts fi)
ftod MjwHjyd = Odbd3d¥~: bejfjlsOddd d
A dlIlsdi3d d, WdBted dzdzw yd d N¥Jd Z2HBBYSC S0 . 1 s
BsHj dzdtetseo OdzdWw dzOtelzh j dzd2 Mmi'terh J ybizos B8] dg
otsLHj2Msoadwas OClkzOdz dzgO d dd3j jIs dzy Is
L dz0y 4 dzd 4 . 1 OfMmistsw h Ow tcOB tsls O f sfmowh j
BOIj BZOIsdyd MEtsets d HecetcOBZRBdsets B j M1
H O dzdzts 2 f ctsB dzj d3'9.0dz@ O BiA®IS Of tety Meslz dzd d  d3
RO § BOdSCd d f(omMses] ddd deojdiSdeds | dzh fzts
B ssHBEecdYyd M dn f SHR BH B9 L OC dzt YO,
1 CMMf jtedd3d dzsOdz dzr = 3 sStsH 59, L OC dz¥ yOs N
eOMUYd sdz’ ~ dzd ;) dpj Higsjeldmfia! dias dgge d Uy MS dd3d €
tcOLtcOBBISSC] d&BJIstsHie, { tfusathkwy sshfdsad dgOigdz hdz
BsHJdzd, ftd ¢ sltsteud]ddamisksisd]figits o d@ d d3
sisteilsdud MEdad difrpndd sidsmcOfdag2mCdn + S MY jte

2. 5. vists?2 ydoe smis: wWdLdsdazse dyy f
syd des d

{ Hdzd O dL o Oy dzr - o tesMmise o L da
Bddzsecdyd MSdr MdMmisj d3, wodw jlsimw otsf tofs
fsmowh jdgr d3datsc tsud fdffi dedatizg y § drBAY H ts O (Ot
4., Y Jd&sds ¥ dzO s Hdisd010; Keenerd. and SneydJ, 2001; Moser
M., Penter R., FruehwirthM.; KennerJ, 200§. v mists2 ydoe smis+ ,- M
Edzd o j thOdzr dg" | f sdaw Isd v, dmf sdz L zj d3" J
ydL dzd , ZOyd dzOw tsls B stsoar a (kM2 ydets
tcOBtSIsOJ Is sO ddzd ddzOw Br Istso OW Isj n dzed €
Z{ slistgjlsendzw  H dzw sBtSL dzOyJ dzd W Mmisy ¢ J dzd


http://www.ncbi.nlm.nih.gov/pubmed?term=Moser%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17946830
http://www.ncbi.nlm.nih.gov/pubmed?term=Penter%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17946830
http://www.ncbi.nlm.nih.gov/pubmed?term=Fruehwirth%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17946830
http://www.ncbi.nlm.nih.gov/pubmed?term=Kenner%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17946830
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¢c MisOB ddz' detsj €, ¢c MisOB d dz' dats Is-WHydgWdzistg & ts Lddz
ZEHj2 M ckfmks2ydes2ée d cdzjkzfmlss2yde
ckfss2ydo sl Ho dy j dadw & f tsdzd RO Is f
Bj BZOY) MS 2 MdMmisj & daj GlsSdsdyls: v s
iz yO2dzr & otLHj2Msadwn. VilsB2 Ydo sls
Oossdssdd , MOBsdjls, MHOLYH, ©OC kO
fsdvIsdv cbkmlss2ydotsmls: & d § dzOHffstA§dOn
Bisy dzts  dzO2 s g o (| | xhdptse 5 @lod d 12 0 Wes)dzts @
COMMAEOIstede O Isfw o dHT' Eilss2 ydo smlsd,
ddzj tyd sdzdetsfls! , Mdddjlstcdw, OHOfIsdo datsf
tcOL dzd ydz' = ftej HJ dzj dzd 2 df 5 davOgidsv j ¢ Iz ) 9S4z
SftejHjddd]: hiisshayg? gheshcshHfObPR (&
{1 nis d §ofmdi dLoljudyg CGadp@” -~ {HJR2fHlsodj 3 ¢
{ n} .

dlstesedj BObLJ BOduUdMSdd sftejH]dzj ded
dzO Y Olsizts L zyj dad W Emlsts?2 ydosfisd mHadyjda
B2 BjoOdkdyjMSs2 Mmdmlsjdr L Osdmdls
bindzse 2, dMEsHY dL Swlser o, &syds
HodeOls! MW MmdMmisy BO. rodxjddij sk Mtz | I
dzj o sL Bzh v dzdzr 5. 18 O §wOSIdSj dMmlsdd
sB " ydzgs dL d3j-d® ¢ lofgrd v dgd W 9 dzj " dzd ~ fndzlz y
rodyjdedj, Sttt MdMisj kO BkHjls Mo

ZOL ™ 9 Oj kfw oL dBBzh v dzdz’ ] H o dUgQiddzdRj d3.dz
otsL d&3zh j ded W A nOtcOCIsjtedMmisdSd HodyjdedW
slsdzd yoOs Isimw  ©ls dzj o tsL gz h v dadzr =, Ho dY J

TOtOSIsjtedMmisdSd Hodyjddw Mt otej dgj daj o3
dzj o sL Bzh Y dzgdgr 7, fgnls Hd3'd y jdE@Lj © Of Isfpw dz
sftcjH]dzg degdWw Mtstslse jlsmlsoakels s tcj HJ dzj dzd
J Wi kzdetse Iz, Cslstster 2 LOdzsyddz tshdesoer

rlss2ydesMmisd dj ~Odzdud MSdna MdMmisj d3. 1



52

fted d3d ded 3O  Cdzjdzj EW@dlzdUg MC 53 Ho dx J ded &,
Mmdztsy dz" o3 mMdMmis j d¢30 d3, fsojJHjddd GCilstster .
HAWW jted dzyd Odz! dz" » kZtcO9 dgj dzd ? . 1 Od B 5dzj
a3 IsSHT syJdeSd Ekmls2ydetmlsd o Isj ndded"
fesf Cisdese Odedd MdMmisy 3 O IsMsABO s ddaidp§aT
WEdC ydsdzdtetso Odzdw 1sOSCdr MdMmisj &3 dzj tsB A S}t
sO¢C COC o ftoslsdodtsd MdzzyoO] o dzgj 2 oBLC

I sbdduydd sl d@j~0ddud nédn-, ag" B
MOzt do O d3dfmfw M dzd o 5L sy detsMmiss 8 ff tod d3j &
syjdeSd Emlsts2ydoe sfmisd, IsO¢ ¢co¢ ) B 5z
HAW W jtej dzaydOdz' dz" jsf B0 ddf dzdffyy drn Mshistsw
dL zygd ded § osftcsMise EkmigRAydd isd@Sdd2 WigL
Mstetse d BOIs j B3OIsd yd ME 54 B3 sBH B9 d ¢
1 d Mdsslstew dzO 1 Ists, fsdwvisdy c¢ckfmists?2 ydoe s
fted d3d dgv § smw YWdLdBdsedd. { dzts i sdzlz y
SHdso toj d3j dadets M § toc ¥dfd Sddsiasjcdff j 3¢ d B j to dzj
MY stedBzdzd teso Odzgdzesets 1 . 5. ddesaddz” o5 ff ted dzy
f8HABHO & dJLrbkyJjddr WdLdsdzseduyd mMcdna W
ctslsCdztsdzj dedd tojL Edzt OO HjWIsj dz desfyls
sBJ MY j yFasOr iz tc @30 dz! dzr 2 B3 sOB 5dzd L 03, d
yd delstc@detedptts j od ui MSCdna fesyj mise, dzOf to
SflsdBOdz desets BkZttsodz?" HOdzdzSEeB toj L zdz! IsC
MOoOdiitstej ¢ z dzv Is ts to dzts 2 HyWlisj dzt detsfyls d tc OL dz
SfjtH jdzZv s Is dzgj sBRtSHJ Bz H dW dzts to B3O dz!  dzts
BBy sOBtsdZzd Yy MSdr fHtesyj Mo d dr E®GOP C
drHd d §dtsyddad doydsard Y@l spDdadlst j d3j
Emlsts?2 ydoe smisd ndL A QffQJ M d § tco sezOdgd
1 CMY J tod d3d dals Odz! dz" | BB ssHT . ) Y ofl
1M jtedd3d dzlsOdz? dz" § 3 IstsHT sy dz¢d bkmlist
ZOctkzL OB Mk &30 te dzts A3z dgdzv j € ME IS
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ctslsCter ssptstfedzi e (1., ] BteB Iz dz51999. [ ¢y.J JdzS,!
Miste-lgpmMigts2 ydotsmisd d t©OLHjdzjdedj Y do tslisdg
ctezffr -gmbtsl o' - o tod HEOEIY JSTdfs 3 | dzdz’ ~ e
f sd3tsh 4 & fsCOL Olsj dzw cddzH j €M OCIsd 9o dats |
tcOMmMMmydlsr e 0j iice s 5 CIOOC Jqdi Istff E@zls @3 Is tctfO 3
HodYjdedw d oratsHO o yYjdaste, HjtedWjtody,
dMmfimdzj Hise Odzadz" = B j G ls tdotg d deQoyjddy™ dc tailzj dgd3 dtc

vimlss2 ydoetsmis! ¢ Mmilstcj Mt te dytsdy zentsfLiHsj F |
d 4 dzj € Istedrg @< dzts i) isda®y @@ Osy § dzd @ Odzd ff ¢
CsdMdecdzOzO d f§tweodzj ded®¥ tOL dzd ydzr = Otedls
MsO9a(1979) B dz Htoj HdzsY j dz S sdzd yd Mise § dadzr 2
syd dzd 9 Ols ¢ L dzj SIsteduyj MS k2 MisOB d ozj deathf
Nd dZeHtsyS sor n  OtVddsedg/Rdzdg™ vy dod) ddj dzz H sy G 5o
1 AT, sjdg orhj 1dzjClstedypy®s ow 1 idigBdgixiz’ 1
syd dSd {dzj Slstedud M¢s2 B MzPs dfds jdaflifdsidic tzf
C tod Is j(Madkof R.A., Sousal.J.,, IdekerR.E. ,1997).C Is @LV (upperlimit to the
vulnerability) -9 jterndzd 2 ftojHJdz WL o dd3tsmlod] deigdinkstd
DF-{f stctsé@ HjWdBtod dzdzWw yq d . yjd e hj UL
MisOB d dz¢ dzgflsts MigdeH d3j IStSH T Bsckzls dMmf tsdz
dimMmdzj Hs Olsj dz MECdr yjdvr fted fHtoso j HJ da
otej d3Ww dzlzy HT ftcOCIsdyj MSts?2 d3j Hdyddz f le
dad Is! o wOBEHRE §jdgfdtsH" yjdcd ddHde
tcOL dzd ydz' A WizdzC yd sdzOdz! dg'tsrd figits ) Iff tesdzdids L
o joswisdegfiplg FsHtse o dzj Mmiss2yder j MmMMmists
]l i ss®Bz c@B IS O Ctsdzd yd Mise j dzdz" ~ d3J Is 5 H
Emlsts?2 ydoe smisd NdLEdBgdYj MSd 1 CMmMistcj di
oBLH]2Mbsadwd dd3j 4 IslspoOn fdisd tgidpS § EO&IsY s
L 20y dldzd gzgOMmistswh j 2 tcOBSls] Br dzd dMmYf sdz
B ssHT tyjdSd djSlkttdy MEts?2 MisOB ddz dz
IsO¢ d of jtear j i tod d3d dzj dz tcOL tcOB 5ls Odz
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BOIsj RO Y B dy Is jdtc d& | 5y josiihls 52 Y dfeeOts fights/dy d
MemlssY dzd?2 SOLHdBHGdOKBIS J .
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| ZO8. PJIssHdSC O dMmMmdz] H s¢
3L JtsHdS O &BOIsj BBOIsdyJ MSEtsets d €t
RBsH jJ dzd tes 9 Odzd W ~nOBIsdyj MS s2d3H d dzO o3
RL 9 J Mmlsdzts, Yylksts ftslsj dzeyd Odz! dz@ a3 d fiflsislyd
wWodzw jIsipw yYted L d3d edzOW OFC Is d BadtandA., DafodsiiT O Is
Lambert EA., et al, 2007) 1 sC OL O dzdzts 2 IsOC Y J mudls
fseor h jdedze” Ztctso dzy O3 md i3 Ols pusjL I 2dzts o
WdBted dzdzw yd d ) 4 dzz HSshykartz oP.J., fiPjidd H &, 1990).
CCMmMYy Jtodd3d dzlsOdz! dzr | dMmMmdzy H 59 Oz A, DesBoelf 1S ¢
SF, BuwaldaB, Korte-BouwsG, TumaJd, BohusB, Zaagsmal, KoolhaasJM., 1998)
SOC W IsEOL Odzd, Yls ts Cter Mmr M e hj dadz
dzj tco dzs?2 MmdMmisj d3r Ewwedwdy gy CB tedig Ljdzd ¢ dzts
Otedlsd3d? d, Mtlse | IsHishylys@dasd o d3tfj dejuid oI ks
o' MBS dd3 ktsodzi &3 § OteOMd &3 Olsd yd M< =2 1
ted Is 3O. s OCddz tsBLOL 543, 1 CMY J ted d3d dzls ©
Istsdg,lsts Mmistgjjdnigle® dzlf + € ) lsotdy LdpQd2figlistpigtyo S5 H
ftser hj dadats? O sy Ogd U MSC daf, dzntssiss jIs
fsor hjded j dp dgiOfiplisjsds "4 C MistcOC OtcH  Odz! dets?2 (
zO MddzsOlstcd Odz' dz" 2t Jlz Lig Qle. tc Ol tistisIit§ dz iz O t 1 M3,
ftej HiiIs Oo dzj dadzts off txhfn fidj figldste OB df dz' 3 o dzj "
f SHtcOL Zd3j © dzd iy sOCd] Caothsc’ josmbl g
fsmiskzf dzj ded j &3 o daj N dzaj 2 1 CMtcOC OteH d Odz! &
ZL j dz. Clsd O9BLHJ2IMses dvmiE ¢ Hzdz" jB " IS
1 €My J ted d3d dzls Ols st 5 d3, Is©O¢ d d Mlsi Mise j
WdLdtsdzsedyj MEts?2 tj OSydd ttec Odzd L B3O te izt
fesojHjdedd ®©WOMYJ Istse a3’ dmretHddzd dL
LSy J tod d3gj dals Odz' dz' dstf O Y linByelr My EchwaudA|, ‘Alusdenga
M., 2008; BartonD.A., DawoodT, LambertE.A., etal, 2007; EslerM., LambertE.
Alvarenga M., 2008) ModH jlIsj dz' Mise k¥ M duqg d3 5 ) dlie



http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sgoifo%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22De%20Boer%20SF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22De%20Boer%20SF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Buwalda%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Korte-Bouws%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tuma%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bohus%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zaagsma%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Koolhaas%20JM%22%5BAuthor%5D
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L CMmiste] d3Odz! dzetsjy o dej "deid otLHj2Mlady, l
Gjtco dzs? dEfkd MOYydd,u deEidOzZY] O h j 2 dzO ¢

[ O] BOIdYj NSOV BsHi® BOLGE s 0J Bty
ftesotsHwh j2 MdimBY Mey MPAH{Bs o j HOjBdafs iz ds da
sldzsfdlsj dz' des? WH W EOS kj tF dptigly b oz dz0O, 11.9,9 8
L., 19 069)d.7).JIsC OL Odz® MR j BO t©Omf sl
Cjdzj ool Bsets §j2MdiSjtesd MddsOlstcd Od

el R (b

Phes

Myaok [Hea

t dfmt O MisteOdzj dedj  dzj Stedyj MStsets otsLBEYH] ddW
{BBLEZOYjtayr M) Wod iz HRWOE Msd? Isdg W cOCIsj tedz” 2
ZL Q-0 Mtsdzt Isdz" 2 i WicOCIsjZdz-2 Ot j o 6@ §losky P
ZL dZyiL OHj ey SO (totso jHjdEEW] oo @dz dzte jdafgj dads d3j Y H Iz
L dzO.

RMOSHW qL L st 2 faj & , dif delsp O d

otsLBEYHjddVWdR] YjdZEHBSYS S tSftcj Hj dzw 8 Isw
-Hdzd Isj dz! desfyls+ ¥ ddzlsj tco OdzO v By Y HEZ ¢
-9 jdzdyddes?2 LOHjZgy Cd o w¢d kL dzj
-OBfMsdzé Isdz" A3 t6j WcOC IS tedasd3 § J todSHESA
-9 jdzdyddzts? L OHJ toy 9z tcolzs@ls to & #;9 ) dzk 16 dz§ |
-OBMsdzt Isdz" d@3 6 WcOCIsj tedg.d3 § j tcd SH A3 ¢
10H Y CO fwBe(jtH)) dd®s dMmdls ' dstish sl dzddsdplk

sd Misde)e,Oddd¥j .( otej &dj ded HRIYHE ISjMisdielzt
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oL BlEYH]dd]j 3dH 5 akzu ©9 Yl gishis' Of f s M
Cemtsddas) e sdzd Yy MEs?2 WkdS ydJg 2
Z(min) K/Z(@hin) t<O D
Z(t)= K/t { terkt<K/Z(min) (1)
lted<rdi3f Zazg BH @ Isc=r(@hd jj BB Mtsdzt Isdzr 2 toj W
fdtedtsn w¢ ddzd ¢J1 E1Z06nD) | pgeiisdeds Al lxists) dzd
LOHJ efigdsmisssw dzdzOV, R OttOCIsj ted ZAy.h Ow €t
vydlsr eOw, ylsts ddzlsjtco Odzr d3jyHE otL B
0lzL 2O, ftejHJdEVEISMHW YOMIstslss?2 otsLBEYH
o w¢ kL dzj, O YyOmlstslsO oL B Hsjfded)H j dzd
M Mise j dzdets?2 yYOMmlssists? f j 2y 8 kg O J flzdi™ 3
fo(t),f2(t) , € é éfm(t),
dMmartsHWhdddd dL t©OLdduyds ~ Bkttseodzj 2 6] Gz«
dzj 2tctso j G jIsOIsdo dzr 2, H' 2 Olsj dz¢ dgr 2, Gz
BOIj BOIsdyj ME OV MisOdtsoa SO L OHOYd sy
sBtcOL 5d3:
15 dLojMmisde d3 o5 dsafiaiz(dg), & GL)H, JEAAP fy.(t),
dLojMmisdzr &3 WEdzC ydwd3z L OHjteyd €
Zuo(t)=Kuolt d Zy,(t)=Ke,/t, (2)
O OCY L OHOMGE & KigdRy J& i) Zt denit, o dgls.
) BYtejHjdzdIls! o tRRB) dadzs?2 1 oW B, € € N H JH dzd dzC
OROdzdL ez j ddsets dBOMMdea O COtcHdBddzls j oo Oc

[ Olsj &30Isd yj MS Ow s ddfs Hoj@2! h, O W tc OL dzd Yy
WEdS ydesdzdtetso OdzdY S OHdtSHJRZOBISd o Iz
fls tc j f)fts ezt XM os@edkzlz dzd etso Odz®@ o o d H J t

o Oy Oshdn LOsadMmMddsMmisd o dzd yd dz i 5
(Zm1) Bl ftoj HZHENG 24 6 Mdzj RRzef dely jotdsoRB ¢z (ts
ftcj HT HIRRYdE B (
Z (min), Z,O -K/ Z(min) (3
Zowr = { KI(TiZ), T-K/I  Z(miyMn)irT O Z
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RRu2 - RRut = Zno-2Zni+ Zn (4)

1 Hido j dzd ud dzO Lu@H jotaidt do te= kabgdzjOB ) ts dz¥ Is
tcj WtcOCIsjtedzr 2 f jtodtsH & ¢ d dZgminpild3dxaddsd din
L dzOud dzd § 8¢ dqdzd . H O] O] eGgd tetso
sMmizh j Miso dzv dztsf'j toep " R ol G5 B AAEO fs@zls z s dzOW  d3ts H
fj toH j ytdabls &30, CBEHO o' ntBH ZORR d dzléjdg s &
sftcj H]dzw jIsw SEHRPsSR OM@EL YYJjd-tsHdeze + €
d i3] zdz2 MO ysjredzts? BB NMN j dadets?2 ZW iz §lz€ yE PR H j &
LOHJ Y Cd Yoo j Hj dzd2,(a) df dotsec@tzs ¢ @ 622 dets ts
t) ELldCStets2-HoEGK sdzlsztedzOVW  BtsH j dzr tej fylz d
BOL Hj dzj dzd § o5 Z, 08 j @Y. (1. 2O

ssyd Mise j dedz" § r @OFctOHdefy RdtddsCd@tafH d O dz! dzfs |
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dB3sH jdzd ftesotsHWwh j2 MmdMmilsj d3r nj cHYyoO, z -
fteseo jH]dzdy dzhsL B 2iHd dzsOlstc Odz! dzsds d Ols
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d B zdz' fiPwd dsd3f Istc JOOgdlddp d3j dzdz’ PP BQ'H SRR
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tcOMY tc j HAWDjL dechw = (PRBEBGIcRRAdals j tco Odztse . s 5 d
O dzO dadta j d3j dzdz" PP, POY HRRal dzls j tc ® © dizts oy O dzts g j dgQ 1B
Misjfjded EZfswvHyj ddashsdesigs] §EBs( €9 ) &P
MsOlsdmisduj MSdnl Isd B¢ Cotdjlsd jorzgR » s IM{RER) G &
BOS M BOdz! desets  (f On) Min)  dgode@duds @ieg' 2dzts 6 th)
s Igigts dzj SRV 9 Oted Oy sdedzsets tcOL BO-O (1 t1) .
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3.2. [JbbsHdSO ftesojJHjddw 1+ ¢ J

[ MsB | dedzts yls+ & dmmdzj Hiso Odzd 2 wWo dzw j Isfmw
1 e jteddzj dalsOdzt dz" = dfMfMmdzj Hise Oded?2 d toj "
fsdmMe oO0tcf@dzlsO f thithH C slsstetsds HsMisdc Oj Is
BdyHE tjLEZd OSSO o' ydmdzdIsj dz¢@ dz ~ day
tejhjdzdw 182 LOHOYd dzOBd BTM dzd G tetso J H
22O MsBOCOR, StwsdzdtOr d Ctr MO~A.

1 jto " o3 L IsOf s d i dzj s O Rdzd B d2 €
zOff tc Qo dzj dzdz' = dzO dL zud dzd 4§ L Oo d d d3ts f
1 CMsicOC OtHdOd des?2 dJ&fkd MOydd, skt
Csdzdyj Mlso j dgdz" d3d =~ OtcOCIsjtedMmisds OdRRd Mmlsj
RRJ dzls j tco Pfiztsle . ff tgts odiH diplilz®@ D& OHo h d = M 4 5
dzj BB 2ZIsOdzso " d3 dzOte € tsL 5 3. J Eimdzsedw s d
ftesotsHddzd IststcOC tslstsd3d d tBdOYOdd MjJ
sB dzOMls d Md dzs Olstcd Odz! dets G ts L d&zO ftoso tst
Mo jtorn f sStetcdsplis2H ™ Odgf] HdzdIlsj dz' desfyls © 2
dL d3j dzv d&zd o THHEHOMSAZOcIsd3 0, 56y, uybts
o Otcd OB j dz' desfylsd Mmj tcH j ydese s tedlsd3O o h
YOmlstslsr detstedzOdz! detsé s fd dzz s o dgts s decff sz O
sted § JsOdedj ddzd BJjteyoOdedy YtejHMmjtend?2.
fsojtendetsilsd ftejHuMmjtend2 d > jdfedmEigsd
edMf BCOL Odr fedijter LOfdmi2 +SMYJted
ftejrufmitend? d J doysialGsel doad dz€eoO: yOf
ey HMJ3@EY?200); 4,96y (B) d 6,16y (9).

lted COYHBA L dOyjdedd yYyOmilstsise s d d3kz
2d3ddz, © Ijyjdedj SCobtster i tjedMmbstcdtcso O
otsLBEZYHJj dd?2 RRjddsy tegOEzag dgv OdzOdzdL O d My
sfrilstse, 9 COyHBdR dL ¢ slststcRRJ kIS jdise Q dad]
mdedw MY J ol dffj Slekoisjoda@O BIRIc Ols stedd + MY J



62

|

o

f= 4,9ru WW

B

I

Jeex
tdmeemyjwdd dsod d'j 1 d ibettcctOdd” Wl HMmddor
¢1) MiwHyo MsBOSd (" Is5) fted wWOL dzd ydd).m L d
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ftoej HMj toH d J Isj Misdtekzs h jets MisddBzdzO o
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CO¢ COIsC o toj d3J dzdzts 2 , s O¢ d Hd&vhj22mw
d dzdzt Mistcd todzPIls CistfigicBE R f sC OL OdzO L Off d iy
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tcOLHtOYy jdedj HtojHMjtend?2 fJtesdLetsHddzd MM
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tcOL HiGOY J dzed W . Yy Oflstslslz Misddizdzse dL d&3j dz
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CSCMmY jted i3 dels Oadz! dz" § d mimdzi H-B &P dzd Yzd
P steWwWHtSY dedetsisd + dzj Slsteduyd MEts?2 0OCIsdo dz
Nd ZZHBYS B9 o ftsdzdzj dzrd S @B. MEE QYT PBJ dfj dél
o f sdzdgjsge'lizls dzts T H. d3. dz2. [ . &. vdz vwdzeddzm€
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Il sfister 7 " ls0OR, ftecsosHdBir 7  sH daj c
f sdigsh 1 s OL OB t5ls O dzdats 2 9 kOBBwOIlSELdC
dzts tc 3O dz! dzts 2 WdLld sgzs@Ededn ddzB. ¢ [ oot
Nd kZBHBYSd MJHYO YBHOOdZd f0O0ysSkz Isjml
Hdzd Is J dz' detsfls qdif zdzr MO 5 dsm. , ¢ wdsd yj M
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e @EBEPIO dL oW dyjMSs2 o yYdW cso-mss |
1000 GY) . v sydztsmls OdzOdzd L O Gt OW d Y
f otsc W8RG | ZOdUd MEddzd d3j ssHOBd t©jHOCS

[ Ols j d&30Is d P jddpaf] 2 L CMmY J od d3d dzls ©dz! dz' n
ftetseo sH d dzd M dhfitsd LsoOddj d3 MIsOdzH Ot
fted ¢ dzOH dz" = Effct thor Wikddgeg v. 6 . 0 -O daC@ilffy IsCtots j (dAC
WOLBearn ftswlstcj sso, tcOMmMyd s o J dzd yd dz 1
M j ydodz' dets tcOL tcOB tsls CklpRB?. 1] tddSsCtaddigliE O
ftoesotsHdIs! COC O dzdilskzH dz" 2, sO¢ d ots,
tOMud sdzr = LOYFdMmJ2 Cusly KEfo dO M ihoadibnpd
(RR d dzls j tco Odz Cs |, OB dzd IslzH T W@ B, tc d elzigzl
nOtOSIsjtedMmisdscd LoOofdmi2 ¢4 d Gsq).,
sy deSk dr Mbsitfidd EftstwHyj ddsfmisd (1
oMUl s IsSotgddgdasi?n d3j 6 dr Misjfidd ks
1 dzlstetsiftg(dff . OdzOdzd L | BBj e yOBH dzézdztzd G@ g dzef ¢
1 CMmY J od di3d &lO®az'ddz'dJlzls § co Odzts 6 tc O d3d3" o 1
ftcj HMj toHd?2 do msjHddE Hdgy Sds@ ) ) d 1 ®@E3q j dzWdz"H dz€
W dBtcd dzdz¥ tc dzr = By d dzdvyidi¢ O 9 4 dzd yd dz
sfizh j Miso dzv dzOM+ (5 W tstcdilz dzj

¢ =-x P(Ai) log P(Ai)

GHPAI) -WEkdSydwy tOmftejHjdzjdedV OB dzd Iskz
(I 4 dzls yj d2964).

dlsOlsdmisd ¢ O

#lsOdzH Otcls dzOW MlsOIdMmMisd yj M O tsBicOB Bk
WL dsdsedyuiMSdes L SMYyjteddj dsse o dzs Y«
~nOtcOC s jRBPRISRRJ dzls j tco Odzsea, O 1SOC Y] OMY
wdBtdddyted »~ ShjydEzdy @ Qj dddsj 6z ; MO
(SD) ; BOC d 3O dz' detvigx) ; L dz@BY glzded3P dz' (dzts aMB); L
o OtedOydodzdesets ©OL BORO (Jt). ¢dzOdzdL ¢
ftedd3j dzgj dzd j &3 MIsOdzH Otclsdzr = MlsOIsdmisd yj fiy!
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] sladuydj 6l §ejHr HEhd8 t©OLH] &t ,
Br s fjtedsHdUuimMSdd, o dzOfswh jd ©OL H
s0¢ d MlssRiofbduimSt] ofRBBdsjMSBELH
oL Hj2MIso dj L OH O O dzts iy o dDtsQ 3D Js @I
BsHJ dzd 5P Ols § dz' dets 2  OitafdBlstafelddddzy yd d ¥ d
fitedsHdiud MEBY HJj ZOn, dPBHBOBL | uglkind szfls s o
fittdsHdSd JjdSiBORO d, Xxfjtdizistsoysise ® L oo

fted Hipd eH d 2. { MtsB j dzdzs Mls+ © Uls d@Ri W &+ B @&
LMY J tod deegdsOm dd © M d MY sdz! L s Odedd &3 § te
BOIs j B0 dyj MS &2 BsH j dzd, ZOqd e sdzj j
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wizdz¢ ydd te O MRARE[jdzs)j dejd iRy sIs s | ste j BhRRI, M ¢

d sdMS0O0 sGfldBOod ds2 &BOlj BO0dyj NS 3

Bd ded Bz 3O Mtcj Hdzj 65 C 9 OH tc dgjdlayEzs)c 5 5ls ¢ dzt
W Fexp(RRi) - Fth(RRi), b?dRRi=min (1)

1 6OCIsdyj MS oW tcj OzdL Oydw Listsegts Od
fsMmistetsj dzdv ¢ d Mistsc RRAgfdizls ¢ @ Pazfsie j dej dAff 8 d
WiEdC ydd

D= x [Pi(t ¢ i Pi(d3ts K F min, (2)

GHJj=1, @ ,i édets dzj tc O ytids s dzi€ MY j to d dift RISNCAKfZ: «
tcOfMmydls Odzdzs 2 fy Pitszdsta & 9 1) Is 5t tenPidgelf fi{cdzts e OL
cdMlstsctcOBRB .

I ©OLHJd, d&IsnGoldd degdipiiEais Sy @d@ls | dz
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f sfilstsW dzdats 2 fi) y @ SOy i) ds(z tedf@Pddz (] o j dzd y d daC
WOULRFEYIHE fslstsC O] :
F)= Fqt-nqi), i=1, 2 ,Né é . (3)

RLEYJdd§ L Oo dnd B3edfislds IsQz3]dzdrstrsi@igts | t6 o
Ldg Sstedud M52 O Is d9) dEss M & dzdf velJ fnildnp) Jtecadd’2 -
MeMmisOe dzvw s h d A d i3] 2 BitHze - § totfse st ¢ tezs fry
M J ydodz: dzts tofote odDte BI@UBIHAERZY IsL o sdzv ¥ h | 2 3ts
Mz zdzOtedzr 2 Mlstsa OMIsdyd MEd2 dhif 2dz' fmder 2 ¢
i ~nOtcOC BB gz ©63d = d i3Y: Ndfi! iy der = ff Sist

I'ruydfmdzdlsj dzf dzgr 2 4 My § @Y BY ek § sHBSH da
fjtcdsHO ontHdets otLHj2Msadw v (fted
MssrOMisdyd ME 52 dBf zd MOydd e HiMJISH
Yy Offistsilsdz | nOtcOCIsjtedmisdSCd 9 n SH dzts 2 ml
dqdizf zdz? MOydd orBdtcOdzdMm:! IIsOCddz tsBtOL S
e dd3 WhkdS ydtsdzdteseo Odzed v ¢ Otec Y syl paDd pizdkd
22 Mls f fle@f) ded v C 5 oz s O dasO of o slgeR: 5G4
(min) =5, Z 4, (min)= 10, K 4, 4=676, Ky;= 1500 . t OMmMyd Ist 1
N=100. 1 Oyodz dzr | Emdzsedw Hdzv oM n
SHJdOSC &R (@d=5 Z4,0)=10, RR0O)=T.t Ofpyd s Mmizd
1 dzj Clsted yd MG 52 0O¢ Is dRtiztsttsty o tstfH tg jJdzq fiJ to HH R
L dzO0Oyd ded Vv n Yyomilstsisr mMemlsOo dz" = d BY &z dz' |
sBhjets yYydmdzO 1§ slsts WsiFf dz Bz H T d B zdz' Mts
f sdzOc O dzd iy tc ©o dzr ozd 1, H dzd s g @3 @alzdnfis '
&4 dz " ddi3d, uddB o dzduddy fMtstslse jlsMmiselzt !
f st Istsd3lz ) tcOfMmyd Is dz4 i tcd dzd d30 dzd M+ .
o Otc! dqeso Odzd M sOCdd3 tsBtcOL 503, YlstsBr B!
woL . I'rudmdzd s § dz' dzg" o dzin @ ) ff jicte[d d3g @alsdzdfutel
Csli3B ddzO0yd?2 GCteOlsdz" » d dzj StcOlsdz" » MBtslsdz
ljtwoar d&3 1 Oftsd3 ftetsyj MmO dHJj dlsdWdsEOyd:
COyd Mise j dzdzOW syd dzf¢ O Metslse jIsMmilse W
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LEMY J tod d3j dzls Odz! dz" dsrfd dalsQ thech iprdaises e ©O @Bz ¢ 15
odL zZOdz' dzts. J nSHJ 1 Ists? syd dz$ d o'’ B
COteHdtsddzls jteo Odztscte OB, Stslstste’ j odL zZOdz
o' B tcO dzdats 2 L ¢ jtod d3j dzls Odz' dats 2 L Of d fyd
dHj desdWwdSsoydui MBEB j ddipsH]j dzd W o d dzO ! &
fMisd §Jdd MmMeskejlsMmisedw &Iy HE BsHjd ¥ d
B H j dzd .

H 1 Ists? yJ dz' dzO d3d B dzO o' { tsdzdzaj
RZOdd3j dz' "dr Co-BIB®BHESE Of [t § MY J tod B dzRFO dz!
ddzis g OEe(RR) Isj stcj Isd yd M EHRRY) , s jsdiEzQudg dlzdz’
fteso JHjdzedWwW o7 ygqmdzdilsj dz dztsets 1 Sy j tod d3d «
Fexp(RRi) FRRI) d fsdmcO Its?2 Isjtstejilsdyd m
BdzdL G5 Mtstslso j Ismis alts e  1d iy tisjdte d dsjo dlsi0f
MtejHdzj 6ts CoOHEOIdyudese s tsils € dztsdzj dgd W

U Fexp(RRI) - Fth(RRI) , > dRRi=min (4)

1 6OCIdyj MS OwW tcj OzdL Oyd W LIssegts Od
fsmistetsj dedv ¢ d Mlistsc RRafoslzls © @ty tc jdH | i3 dgidd & ©
WizdeS ydd

D= Ri( { ¢HR()BsH)mIn, (5)

GHj=1, mjiékzsRjtcO® fMistsdeytse | R G )R
OMMUdls Odzdzts 2 ) Pis dgts fe )X )i Is s eenPidgfgf fifdzts 6 OL
cdMlssEtc OBR

] t©OLHjdzj, fsfMmeawh jdadatsds d30Isj gOIsd yj f
N J dzeHtsYyS tse, 1 CMf jted 3§ delsOdz dz" j G5 Hto
i tsdzlz yJ dedz" d3d BB3J IstSH 53 Codf ! 8 Isj todetsc ts
BOI§ BOIsdUd ME 52 dsHj dzd B dzts  Otslaifts X fedaty d3j
ftejHMsOodzws s M2 MikzBEOtdkzEY , 1 & lsE d-
ctezffr Cdzjlss¢, Colststolzy  d3tsy Matizj of @g o findf
d B zdz' fde" ARt s s Cifs off oW Bs e tsdz! dzts 2 ¥ s te s
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Yomstfiy s2d (O dgfRdz(sech e OL dzd ydz" d3d o § dzd v d d
BdyHE BIstsE O3] :
Ft)  Fit-%i),i=1, 2 ,Né é . (6)

st 4 8 Isj todats j BBsH j dzd tetso Odzd § ftcso tSH
tcOL tc OB 5ls O dzdzts 2 MOGME 1S & tc G dxl® d3 fsLotsdY jis
LOadMmd dBsMmis! MEzd@3dB3OwLdas2 L B ¢ lastdsd y§ dzds J
~nOOCIsjtedMmisd¢ MtsMisOe dzv ¥ h d AN, fif d3ffi@dz. ) c
I ydmdzdls j dz' dzr 2 L1 €Mt j ted d3§ dzls ftotso tsH d o
CsisB d dzOyd?2 CtcOlsdzs ntshdj dafj2¢ w@ig)lsjda 5 fifrsidslsn
Yy OMmlssIsT o Otc! dqetso Odzd ! ® HJdOYf OL tsdijslIsts O
HtS 10kfMmdz. jH., s8 tsjsj 5S5yduiszsl Of.tsls ¢s €316 dzd
mMemisOe dz' ~ fclssC 5o f sdzOc Odzd ! tc ©o dz
foj HY BIZOG OBARSG 5 i34 dz' " d d&3d, yd & o dz
BN g 2dz? Mdzr = dJdzlsjtco Odzse d f 54 Issdi3kz
MHodcecd BIgYHE olssCOR3d o Ot dqtetseo Odzd M! |
oL BBy der | StdiBddzOydd WWoL.

tdhgdediy LOHOYd f Ry @zd, ~ Q@S IS jstisdsf
zOd dzz yh § J Motslse jIsMmise dJ BdyHE tjLEzd I
YdLdsdsedyj MS dna 1 CMmYf Jtedd3d delstso sfizh
dzOd d3j dz' h d n C o OdgjclOtsisl. (4 1 st sts2 yJ dzr ¢
OffesCmdBOydy 1 CBONEYHEY iz ded 22" O BY dzd Is
sydd2ep{d? Isjste] s Bthi@di)ns drdsfy tyj dtd skt
Pexp( §  PHAS) | d fsdmc¢O0 bts?2 Ijtstjlsdyd i
BdzdL S Mtsslse jlsMisotsoa OdzO + S MY j tod o3 dglz B
McjHdz] 6t C o OHEOIdydzse s BlIs ¢ dzts dzj dzd v

Ub Pexy @ - Pth(Ai) , ?dAib min (7)

l1tcOCIsdyj ME Ow ted OdzdL Oydqw 1l Ists@e s od
fesmistetsj dzedvw cdMmMissctcOBBdy tcOMYy toj HJ dzj dzd W
fsdME O B3d ded 3z BO W Iz dzC yd d

D= [Ri( + CHAJ()d3sH)min, (8)
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CHjEL, M@,ijélsdjt® Mmstsdsyse L Ry isf)d
COfMMmudlOdzdzs 2 T s dgts & )] ) Is B5ts eDidglef fidzts O
cdMmlstcicOBd . { OMwEjils'SHEY 5 o ff 158zdz™ dzd -
Mssigsplizs h jets HOddsBEz + ChYfjted®j dskz- o
yOMmitslsdy 7 HO0LOClkjtedmisds Isjstejlsduj MSd
Cstotej Slsqekzes hdj CwtWWdudjdadsr, §GLotd
si sted sdRhMSd J + € MY J o deptilzls @aBY dZd Js(kzfy dz. G 4t
sOCxy ] fjttjojMmisd NSOk yOmlssls mMsmlsOs d
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3. 4. [ JIstsHT syjdSd Emlss2ydo s
tej 1 d digts o COtcHdtsted Is 3O

s O¢ ZX 4 BN dzts Mm¢ OL Qilgtds sB Y | el ilsispdents MR
WdLdsdzsedyj MSdn Wikdf yd?2 f sHtCOL H j dzW
ROl j BOId U MSdj d Cds@yls wwshjjtddz OB slsj 1S
tcOL dzd ydz' n mMemissw dzd 2 MdtcHYyoO® dOBd BT C
CCMmY J tod d3j dals Odz! dz" | 34 IstsH " Is GByljdazSddts s dzj
fedgsh s+ 1 Aar d 1r¢ GfJdMOde 9 t©OLHJ dzj
ROl BOIdUI MEdj d Sodif! slIsjteds Bd ISESHT

[ Olsj &301Is ddgjj lsdyj dz& dy deemtisfipldd W dL dsdztse -
f SHICOL HJj cdzv 8 Isfypw  dzO
T ¢ dzOdzd Is d Wddffisddd] BtsH j dz' duHQY d R@de@ J o dz
ZtcOo dzj dzd 2 ) ;
1 cwwoWdui@§gdduydez § HJOGELOBB , HJOGCIEKC
! dBIISsH' CBBRI! ¥ Isjtcdztes dsH | dzdteso Odzd v .

J ZOMmistswh j 2 tc OB SIsg3d Is @ dz@dedids of i dpefyts s
YdLrdtsdsedui MSédas WkEdEyd?2 dzj &Bsecbkls BT
BsHj dzd dzj y Ols dzgj HIWWJtej dzydodz dz J , 0]
O dzO dzd L bilss2 ydotsmisd tojSSbktcjdlsder & &
CteOWdud M dkd B3 stsH OBR] . §tedff@da’i M& g Sz
B4 IsHTdzd dzORd § ted d3j dzj dz'  HsHW R cAEBdR ditzd @3 ts
COteH dsH JdzO AUzt d 2 § tsls ] tadd ddg B as § f s BdnAs
fjteijrtSHO 9 "OtlsduyimMedy i dd . 1 dzOf
BBy IssH T syjdeCd Efmbt?2 yde sifls@ftsls § y jSijsid R dz
COtHdBHJ dzO dp R P dz! @z Miss2 ydo smisd  ts
ftesojH]jdgdv dMmatsHddd dL Sdzomhdyud s da
M6 dzOMdzs MY B)S TG WEON dzp b |§ Y dlotsdd ) dziaBEag", §
fscted " dzsfylsd o dzOdi@dz zO&OBHiEPENEH dls j
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dL d3d ddeOsl3y ud dedzlz & [§ tefQ oIyt tetaf2 1) 6. 506 dzO fn) dzts
SftdHddidd, Efss2ydeotsHlso dhdEhls] 3" B>
1. kfmss2ydetmls: §t lsdsh jdds € GO
SftjHjdvshdn &OyOd d j HOddy j;
2. kffks2ydotfls: (& Gldshjdd®dds dco o

Mdflsjd , onBHWHhdE o sHj & .
] d&Ofmlsswh j2 toetls] M fodshi s d&jlssH
ORI BT s fso jHjds dLizyj dedJ Eflsts?

dL a3 dzd dzed ¥ dzOyOdz' dzf = HOdzdzr =, ISO¢ d
o1 o w8paizg W .

341. vMmlsts?2 ydo tsfmls ¢ ¢l dzd dzj 2 dz" n d
COtcH d SH d dzORRNEQdz'fds” d3 H O dzdz" 3.

dzv  fteso jH]ddy dhmdziHse Odd?2 dMYf sdz
BOIs § BB3OIsd yj MEz¥ dBtsHjdz GressEdhdgdzlzndhl
RfMrBHY &BHJ d&ER dJqdisj co Odzr d3i Y HE f sMhdzyj
N J dzzH sRHisef toj Hj dzv s Isfqpw  fMmdzj HEs h ddizd o j d
ddzls j co OdzO (v) BB YHE otLBEYHjddY B u:i
(Z uo ; OBfMsdzé sde" a3 6] WO s tady 3 detff 16 da
LOHJjtY¢d o Oltdtse jdiglhted ¢ z @B hdzeas s dz'L dizd
f§tedsHsd rp) Z(rtin) daBd dad d5O de! et s cdadf P H F Lot Rl
Zy); s tsmilstsw dzdzOW , - OtcOSCIsjtedL 2 h)Ov @A ik
2Oy O dz! dzr d3d Ziz 0B 0 Wdd RREBEQJ MY sdzOc Oj Isfmw
49 EZLdzO fsmizfOjls 1 CMistcOC OtcH d Odz! dzOW
Cslsstets? fsmMsswddzO d fHtejor hOjIls MmMtsB Mmise
s OC OV sMisOdetsoa O L OHOYd YL otdzydls(t) s

:KH¢/t q Z¢J(t):K¢J/t, L OH O dzdz' d3 LdKQ'M“quZdW(
ZH(p(min), Zq)](min), Freo lo1 UJ tcdSHO o - BH dzts?2 d i3t z dz
P s oZf (B Z4s( 0) d RR(O), 5§ 6 PR I 5

I Zo [iEPQ[i], RRIIL i= 1, B, éeéNuHcdddO OdoddL

BOMMdo ©® COtHdsddzlsjtco Ocztso. | dzv ftetso j H



76

dmMfsdz L seaOdzd M jydOdz dzs tOL tcOB 5ls O dadzk
MOD2K, f wisehtedr tOMMmydls’ o Ols PH o tPRE] dz@R[j t
], O OSY f 5C-Otc Pigj dacets f Ol tabro[Hsts
o g d3d dzdz" n tcW HISO ftcd tcOL dzd ydz' n L oz
L EMistcOC OteH d Odz! dEB 2 o BYfcOds] figkutpdid | FE, B (nidrd
Zyy(min), ryy Tp1 d ZOY Odz! d&, f{0), Ende®9 d 2 RR(O0) .

I'rmudmdzdisd dz' dz" 2+ €My J todhggizidastz & § g deis @z d
L dzOyJ dzd ¥ 7 Otc Qggdlsrpts 8, ZghEnin) =0&dJZ 4, (min)= 10, K
4 = 676, Ky ; = 1500.

fr dhetsHddd dL ¢dzomMmMdud Médr BYfted HJ
HOdzdz" d3, fts ¢ dzOffcfiftels | OIS ey i f s Hydo 52§
HOdzdg distsds MazisQ @i j §ldEjh dsmisd o dzOyOd
tej LSt dL d3j ded ls'  dzO o5 qiecfiaaigzdzS HROEIP. | £ Islts e G
dmMrtsHdsets Mshmistswddw fteddd 3Odzdf! s X
dOh j2 ftejH" Hi" Z2 (Ot=®B &5, J0) F TO]JRR (0) =T. 1 Ols
ZOdzd B'" dzd Htotseo j H j dg teOfMmyy Isr dL d3d dzd dz
meztgw n  dzddej 2de" 7 0 dzj dzddej 2de" Rt ) d A
dMrtSHO » L dz2OyJ dzd?2 dzOyOdz! dz" = EMmMdzsoa d2 ¢

Zyy(00) =Zy4( 0)iaZMOZ 4, (0)=Z4,( 0)iez®lo RR(0i)) =RR( 0)

iZRR, G EfjO a#Oo&@0) = RR=5, i=laeé. . J0.c0Omi
fososHdddm! o kfdsed' & jHdddyoOn.
3.4. 2. vilsts2 ydo tsfls! ¢ ¢l dzd dzd ? o

COtcH d SH d RzOfdRAEQRifldstc Odz ¢l Htetso j H ded v .
tdOCyde MmMjteHyoO dgO odzgjhdedd oBLHJ2
dzOyodz: dz" § Emdzse Vv, dets jd J ezbizeEdy G ODC
SO¢ Brdzts MEOLOdets o HtojH HEM jd3 ttOLHJ d
ftcd dBOdz A tsils ¢ dztsdzj dzd W ~ ZzOyoOdz! dz' - z ) d
dfrtsHd » MdBR] BP2 Mdetso O s iUse tdaBhj O Jftfstsiffyisiag
ftcoj CtcOn j dzdizad » o dejsL H j 2Mfisded| A toj H" HEZN | O3
tcOMMdBBOIstcd © ©dzd iy 3 IstSHT syd dz¢ d Zmis s
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slsdetsh jdzgd €& d&OYoOdz' dz@r &5 kfmdztse d v 3, sts o
B ssH" tyjdcd EMmss2ydesmisd Mt dEkEsg
f Otc OtRg Is teh | ftotse j HJ dzd W : tcj WicOCIsj tocdets @ ¢
LOHjteY ¢ (d d CtedodL dz WlkzdzS yd?2 L OH J
Ostcdso jdzZlsted S zdzw tcdes s kL dzO~R .

[ dzw ftetse j HJ dzd W o' ydmdzdlsj dz’ dzr = 1
tcOL tcOB t5ls Odzdzlz © dzO d3q ¢ s 3MODB2K, | tc dilassL aztf de't
COmMMyudlsr 2 Ols! o B djjRiadzl |§ deR{ H]" , fed t
L 2Oy gd dzd v n YOoOMmlsslsr orntHdAds2 ) HskOt Ot
d3ts H Jrig@0 oZminfif ZminG e , s IO, &@®WYOdz! dz" » ZAiRiEe)
Z0e (0) . 1" ydinidgisy o digf &ls ftese sHJdzmw
ydmdzj dzdz" = L d&zOyj dzdw r ¢ OtcOd3]j Isterfg ® = 6] dz
Zminh©® Zmidbe = 1=0,67 65,MO s o = 1500ZmdO( Ode
5 Z09 (0) = 10, RPOMU)s'= fatzss ded Bz f)H d sz
ZOdsd B'" dzd ftetse j H J d7 tcOfmyJ Isr dL o3 dzd dz
Emdzseodwa ©OLdZJyde = tiyddse COwHdtSHJ
dmrtsHdz = L dzOyjded?2 §OtcOdRj Istctso dBisH j dzd ¢

Zminfy ® (= Zminfy © isZrinf) © ZminO &i)= Zmin® o ismin® o .

rfmO(=rmo O s () =r0s aKOs KN®f KMO iads MO,
KO8)tKOo iads Oo , ZmienGg ZminGo = QOffQ@#0e =0, 2, &
®es O =50, é. . 10. l T Bt o9-BHMSES 9tSLF
sSBteOL 5d3, BEbERs B dzs L Z2yOls! Emists?2 y
COHdBHJAdORdSd (dddd 2de" 2 tiyddad dd H®iO
~n O8f) . [ dzw LIssets B'" dzd tcOMmMml & ® dFYHSC t€,¢
tcOL ctcOdzdyde O h dj 1 1Isd tcj ) dd3r [ 7, 8] :

F1Ct 1000/ 2&s 0o, (1)
F2Cte= 1000/ 2&as MmO, (2)

LHJAhCwCtcdlsdyj M Ow Issys O, t©OLHJjdvs hC
n Otsi 1 fmjsdedf, F2 O tcdIsd yj M Ow syt O, tcOR HJ
fisd §Jdd s &) fdsd jRtsMY OMh sOB dtetso Odzd
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sfkh j e dzw desf)! oo jHjdzdj B o tBJ W tstedlzc
1000. 1tMCtd S ojddyddd]sas &q, si6d
YOfMmistsilsdatsd3 H d BIYfCQaF2§dg dsiusdgjj &Y dzsfy , ylsts d
HdOf OL sdzgy yYyoOflssls Is 11, 95 HB 14,14 |
o j dzd yFldEDte wWodzw jIlsfypw ff jtoj d3j dzdzsR2.C to ¢ @ odrs
§4dt) Bjakds@Of OL sdzj -UDOMEBFH. 18G5 dL d3j dzj
696 jH. I sl lstsise fted ftotseojHjdzedd o7 ydfm
YOmlstslsdzse s HJOY OLtBsd2ZO B dzd o' B te Odz |
Cslstster j daj ontsHddzd o 1 jotoj d§jlsdddzr LjdzOuucy fretisd

fjteo OV tOMY,J Isitz0td dajcds s Ots j X (d &) 6O
6 Oy Is dzO W2 veQ iy lSfsHs10) Os(filg O dzO 16 j H . : s 1
(f3-16j 3 { B2 OfipOo dzg® 20 j H .

K PasHYHbIE PeXHMbI Kap JHO{HHAMHKH

1800 - ! ;

I I

o, ! |

1600 - ! :

1500 JIHHeHHbIH Penam Pexam

1400 PCEIM xaoc-1 xaoc-2

— Flkp —::-\

F2p

"""-n...._‘\-_

2-a pacyeTHad YacToTa

1 1-a pacyerHas 4acTora
1 3-7 pacyeTHAA YacTOTa

10,0 10,5 11,0 11,5 12,0 128 13,0 135 140 14,5 150 155 160 165 17,0 175 180 1845 190 185 200 205 2.0 25 220
Bxopuasa sactora (f)

tdMt O dzd udg j ey ddsr o OdefycftisoddO dstf § t j o3 dzde’ R

WEdCyd?2 LOHjtey ¢ sO0o d FEMOFAde. AEhlsdushEdd Is
eixddi d o -Bj¥dgiEshmOshy -2t ydipsi iCeORidady fYOf
mdz. § 0. ) ; isiekziswtedsodzOlsz d&& ydd, L @mgztcy 5. ) . 1 2 d;
Egg;}u Is dz" § f1= @ fij lmiasflstzj 2(dz" 2 f2lf j €telg; 3 d B-1LAfD S HO-tajjry d ds
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] ZzO4 O t jLEzdz sOIsT dmmdzj Hise C
410 BsyddOdz dzr j Mlstej Mstedy j dzOC el
edls Q@ ddeEiRd SOtlsduyjMmMSd2 tiydd
Cltsls ©OLHjdz fsMmewh jd dLikyjdds odd
BOClL 58S dz20 Eflst? e s il dzdzle* Ol wad s iz 1
fj to HOUBS Y d 5 dzOkelts jHEP s thiflzO "  dzOC ekl § O B H | o
L CMstcOC OteH d O YHER , d BisApE LA O h j 2 dz0 o

ftei Hf 8dzOG Odzs ! Ylsts o j dzd (M 2@ ts firdaayidins

YoMl oRBHAdES2 {SMscOF)OtHdOd dts?2 d dif
f = kF, (1)

CHJ Fi qOMIENs® o & s5H dzts 2T i Yozl tdzcfias vy O oy §

gzt zdz? MOYFd ¥ W Jydd dzls ftestf steyd sdzOdz! dzts

1 Ged M) .8 OL OdzO® fMnr j BO ttOMmMf tetsMmistc Odzj dzd
mMdMmisj d3d o Mizthdap® W = GSHASC Sdiskztedzts?2 HRE®.J
RfMa SHW dL 1 Ists? e j d&3" , o toJ d3j dzdz" J d dz
otsLBEYHjddVWdR] YjdEZzHuBYySte ftcjHjdzvs s
B yHE otLBEYHjAdIYHB ub L d&zO, OB M
ftosotsHWwh j2 fdijdk OH N8 D Wi toltsdzjj HIg tetzf]
otsLBEYHjddY f toc s H ¢ s P2 L O ff oy & LC
Of f etsS Md &Bd te s odfiHO] te BskiAgtapy dats RoBenbllidtidiz{l b § 2
Van CapelleF.J.L., PerronJ.S., DurrerD., 1971):

Zmin), e/ Z( mi n) < t <
Z(t)= { (2)
K/t, § terkt <K/ Z(min)

Jedt <rddifzd i o' §f ORGabBi O MEdg Isdzr 2 toj W
fjtedtsH ftetse sHWh j Z(ming fd3s datf dsOfdzj tdatsyj O ;L dz0
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o —=——— T 9 T 9
| — t(n) — = t(n+1)>
| : |
! o— | LA o—
' Z(n-1) | " Z(n) | Z(n+1) |
| : |
A RR(n) A RR(n+1)
T — -LL‘—"\-__.—.—‘J"__L e [ S
b
zZ
Z(max)=Kfr
Z(t)=K/t
. — t
rabsi=r t=K /Z(min)
tdmM i OMftesMistcOdzj dedj 1 dzj SlstedyjmMétsets oaBLBEYHJ
Eidzse W Rn ©Hds S tedplsztezteX Jd3tHj jtedad)] ydese s tod Is dizO.
d6. ©wnrnjBO ttOMfttsMmMistcOdzj dzedWw otsLBEYHjddY (6 (t
tin+1) 7 o j dzd yd dz f smdzf Htse Ols j dz' dz' n Z(fldelZ(n)e Z(BHBts-9
o dzdudde ftsfdzj Hise Olsj dz' dg" = L GFRﬁan RR(1%+1)-fotg tslad jurdd
f sdzj H 5o ARG dids jias £ Ortatgp- OB Misdzs sdz' 2 o % eOC s j todz 2
I 1 OodMmd Btsiis! L OwIg tod dels(j tff ste@zQt.HIg Jodis  wafrai)ided »
B dzd BOdz' datsj L dzOyj dzd j(abshil O BLisedgs fsy Ged W e OC Is | o dz 2
L zOStssWWdydjdals, RrOwOCIsjtedL kzshd2 CtkzlsdL dzz W
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LOHJ Y RfsMmissw dzdzOW , nOtOCIsjtedL Zéth)pr- ¢
qdzsj o Oz Isj mMisdtetso Odzedv, Is. j. ddzlsjtco Odz
d ftiHdsHbdBREYH] ddjd 3JjozEZEUY Kol.zdet @

te § Mls d lsdiza ysfbotg O xtgiddE@ 8dzQ
[ Olsj B30Isdyd MSd fsMisOdztca O L OHOYd Wt
I1ts drejMmisdets? 9 j dzd ud dzdf (tinlstcj #) gt dpf 2 (t), ke
L OH Odzdz" a3 LS ds@apis@qdin), r d dzOyOdz' dzr ~Z (Df)dz
RR(O0), stftoj HJ dzdRE] i ], oites] d4,dzdB5,2¢é addviiHg dzd dzC
OOdzdL ez j ddsets dBOMMdea © COtcHdBddzls j oo Oc
s O¢ d3ts ¥ dzts o b jls Hddzddlaj dz' dzts s - d dals

otsLBEYH] ddWY &kt o RIRj dzEiE 5 dz 9" tcOL dIs! YU
f sfdzj Hiso Ols j dzZgddr L DH jtey j C
RRyy = T+ Zn-2Z, (3)
ddzj Htso Ols j dz' dzts, f smdzj Hizs h d 2 RR d oz
toj CC ztalf dbsigIs dzts M § dzd § o3
RRn2 - RRywt = Zpao-2Zput+ Zy (4)

1 5, Eydlsr eOw [ 2/, eojd&dyddy ftmhdzjHBO O

nOwOCI] tod Mis Ctg d W daL ay@adf Is § ) ls(ntesoTA dZ
fmMdzj Hize A d d3 sBtcOL 503:

Z (min) tner OH/ B(chin)
Lp1 = K/t A teOtyy O K/ Z(min) (5)
or § OHJ dedfar <r f tod
d dzd
Z (min), Z0 -K/ Z(min)
Zo = { KI(TFZy), T-KI  Z(min)irT O Z@6)
o f OH J dzd J, >iTad Z

) sz yj dedetsj tej SCbktej desdetsj Mstsls @s(G)dzd jls .
budls' o Ov Msilsdash jdedj /[ 4/, { tsLdatdd?dls
RRftoj HMSC OL Ols!  ofj §sidHEY" &0 L@ dak
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RR,, GHJ n = 1,2,3, éééD. Lists2 ydoet
ftesOdOdkzdL Jtctso Ols SO Y O M © d". tOL dzd Yy
oMY sdztsy § ded v 2 kdeZYdd Y dMm" asGsjdess I dadndsd
Slsdatsdilsj dzt des BdMMmj Clstcd Mr . FfisCtaiLdQHD IsisEs
(dzddej 2de" 2) iy dd3. [ dz d dgh =K/ @) Mls ¢ te g A
dzdxd BdMMiClstcdmr CsBteH d dzZO0Isdztsc s 26 dzO,
fdzz yoJ e d de@ug dzd d dzOYQdztsdgEZ) HIZOK HJigx T @
Z, Z, Z3 é é sSBtcOL Iz Is B dzts Is 5 dzdzts ZBr 9 O h
Mistcj W h s Mwv ¢ BHdcBEz Efiss2 ydotsdkz Olslst
f4dtdmdudddy WEdSyde)s BYga j dzvigtsys o y(c
tcOo dztso j Mdw C OteH d O0HIf OB Odz. dzj By hud o
tcj ) d ds: CcdoOW LOHjWYJSE daf Hjtejfmj CoOJl
fdzz yoj ftod dz¢Btd3 dzOyOdy dzodgjL de®fpiazdidr & |
LOHJjteY J§ BtoOL kz¥ Is ¢ dtzdszs Ististsidgzz] Heastw LOWSQ figts (
fted dzj Ssltstetsd Ctedilsd yj MStad tof OB Y d o
d&if zdzz MO. G 1845 ldzd dzj XedepyX,d3 - O OCIsjtedL 2z
Emlsts?2 ydo sets OltcOCIsstc O, Btsdz! N 52 d
COtHdtsH d lz@di3ddjdz Mists2 yd o sMmist dzts UsAz! sdzOW j
~nOOCIsjtedMisdSd COteHdBHJdAdOB] S J, tc © fyfyy
o tc] d3J dzdz" - Hd Off OL tsdztse | ) Y Pdzt®RY tof ta j |
yd S dzd ydetsls d d fsolststeY j B3sMmisd ftetsyg
otsLBEPHMH.jdg O I ERHOL Odz dzsC Odzt dets dzj EMists:
MesmMstswdzadj ddBjjls &g Msts o MdzeyoOj, CtSGH
J LIssd3 Mdzeyoy i tod dzj Btsdz' h d n L &O .
fsMdzj Hso OF ZdZzéz8 MEiMIstej s s Cw scQBB©O
CIsO ksYyct O dsfod dets dzj Mmists?2 ydoe OV, f tod
f sfydzj Hiso OF ZsZ; &8 MEIMIs Odzts o d sfqw  dzj Eflsts?2 y
C syjtedHdztsdBze o" f OHjdzd¥ Yy J dZEHBBYS SO tsGts



Zn+1)

Z(n+1)

¥ CTOMUWMBLIA
arTpakTop

Zin+1)=7Z(Nn)

]
.i/

Z{n+1)=K/(T-Z(n))

zZ@  zgemy 20 z(3) z2) z() Z(O) Z(n)
Z(n+1)=K/(T-Z(n))
1 Zin+1)=Z(n)
‘___/.n
Z{ Z(1)  Z(@ Z(® Z0) 1« Z(n)

BeinaasHme
MMMy NECS
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Z(n+1)

BbhinaaeHwe
MMMy bCa
Y

Zin+1)=K/(T-Z(n))

/
) \‘K

Heyctoiuvesid *+
ﬂTTpa“TD'\/ / Z(n+1)=Z(n)
F
Z(0) Z(1y Z(H zd)y  ZO I ZE) BbinaaeHWe Z(n)

MMMy NbLCca

tdmo OL dzdyde" § tiddi3"¥ ~OBIdud M¢ 2, Misttkd ggttNe o
ttOL dzd ydzr 8 Mz yowvd oMY sdztsy j dzd W Wz dzS ydd
CtoststeH d dZOsdetse 5 k6 dzO.

b umlss2yder 2 (dzddaj 2 dz" 2n) =K T dP3: § e BBydB ded ¥ J
CtotstoHd dzOs dzsets e dzO, fjtejMmjcow jj o kzHndsks® ylgts
OlstcOC Iststs.

1 JdEmsts2yder 2 nOtslsduj M&d K / @ Ji Zd) d3:  toWsiE dsSHds
dmmd Clstedmr ¢ G H dddgO Isciiatsjcts filp cdzd 2 Istsyd & § Jteg f
dZOUd ded d ZoOH pthpi € df sfydzj Hiz® M dJ Zu dgOZA4g Hedi'B 8OO iz §
sdslstsdzdzs oL tOMlsOs h 25 fsfqdzj Hise Ols j dz' datsfyls
UJ e Hdals e § 3 z dz' MO.

] [ 5COdz dats? Qe dz'fnds OlslstcOCIstste. stedoOW L OHjtey j ¢
ftod dajBtodz "dn L dzOyj ded Zorf sdgliny @ dg'o @Y TziZMemef) &7y € d
Mistej B lsMmw ¢ ilskisg Ojdz' Wabsh Gapgiss2 ydo sz OllstcOS st

Ctodlsdud MEB2 oyl s2rtwf Gy dH § 2O i3d 4 d
ted > d d3.

Az dz€ Yy =K/ (Ti Z,) fjteiMmiCOjls K= (WkH d
1l 51 Issd3lz, i mdzd ddzlsj defnd o detsfindizj B il td jOyf) ts
o nBH Az 2 dRf zdzr MOydd v Bsd h2), q ¢
COHd&ROBISCd, O f§tod {§ tsmdsdelylj dbgzf<Salasimisidsd

I
B
L
a3
s
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ZOctelzL € d (g dz* " jdedd fJitedBHO u) Istsy
steH d dzOIs f sHdzd 3O Isyw 99 Jjton, d i tots
COtcHdBHJ&RZOBdEd s EmMmsts2yder 7 & j kdodftd
LOHj Y d ¢ daj ddBidlb (itjmiuidd?2 @ 8(d
Mste] MMstodzs 2 dzOG tedz® & dp H { jjtdis[jn At s tdAdndsdis 2 u d
COteHdBHJ &ZOB] ¢ d 9 dzj EMmMlsts2ydoer 2, &y dat
Wk deC Yo=K/ (TizZ) M BdMmMmj X lsxzd:ts 2

KI (4H=2, (7)
td"Ovw 1Ists CoOHEOId] kttOodzj dzdj , f tsdzlzn
Z= (v *N4 &) )(/u2 (8)

sOMmMOded § Whkdz& 4(TidZ,) fp B d ipdi=<Zsdedfjnjsl®@ d3d M
v'-4s A0 jMlsy CtodlsdyjmMStsy L dOyjddj fj1
Ueggs 2&dt BLA&OYOJIls, ybts Ctdisdyd mMygaw
SftejHjdveEhOW fjtejatsH SCOHdSH]AEZOB]CJ
tcjydd3, tOs dzO
Fee 1/ 24&s (9)

vty o0 i@ dy Pdzsets kEZMmMlsts2 ydodsEGd ¢
dej dzd dzj 2 dg" 2 (~OBduUiMEd?) twidds BfteH
fMj tcH yoO. v O¢ co¢ ftcd fooMmlstetsj dzd d d3ts H
Mistej MMt ds? (f) dostdst€yd s dz0d &z0 yYOfstsis,

d i3 z dz fffoxy Kkie), § sz yd &3, ubts &dqEdaj sy

ZzOctclzL € d, sftcjHjdzwes h Qw fjtojnntSH ¢ Oto
dzj EMmlsts2ydoer 2 twjydds, tcOo dzO
feekl 24s (10)
10OHJBYCO ftetsojHjdzdw o Itsy¢&y ¢OMOdzdw
Zeom, U/ 2 (11)

LiNlsOdzsoa doh j i mw L dzO U J dzddn)s L fOterefscte ae® ey dftt
ZO2 i a sHY L bEhdsddgn e fzpr | deys s2
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W dzC A K/ (TT Z)

qd3d J o&B:

s

Zyns K-8 (1-&d)X)/ 2.
10 tdfijtc]l A MmilsOo dzj dz tcj L Iz
f 5C OL Ols juaf t®H d &Od&d S d )
Mistej MMstedzs?2 dzOGtlzL € d.

(12)
& IsOlsT
bfydetse d W

¢

WEkdzeS yd sdzd tcts 9 ©Odad W

40

[ ddzj 2 dzr 2
COtcH dtsH d g

30 -

B d . £2s tc RS 2k tc O 9 dzj dzd

¢ 5 d3t
'R

1
20 -

10 4

dzd dzj 2 dz" 2
tcH dtsH Jd dzO «
d Isd ted3d dzd -

1
¢
(
nOtsm)

QT 0%

fc$

9,5 10,5 1

Mistej MMt dzOw

1,5 12,5 13,5 14,5 15,5

dzO ¢

A
o Oted OB j dz¢

dzs s d
&ZOoctckzL € d

1 OoadMmd d3sts M ls !
tedls 3O Mt

270 A

220 A

170

120

blstej Mt dow

14,5

dzO ¢

12,5 13,5 17,5
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J 1 Oo dd s fyls+
R R d dzls j tco® O dzts

40
N 30
?; 20 -
10 -
0 . . . : : : :
9,50 10,50 11,50 12,50 13,50 14,50 15,50 16,50 17,50
ulstej MMt ZOY dzOG
tdip. 1 dzdwdzedj Mo Mstedzet?2 dzOctelzL € d dzO o Otcd OB
d.) Oadimd dizssMls EmlsOdeso doh j 2 Mmw LOHjtey S d d H
Mistej Mitstodats 2 ! dzO@Echlpy ckfigfy: [ fifnls to jfin iy tethdzO W v dz0 iz L Ct
bisOdztso doh jj HWEMUsQH | ifdd s dgdHu.d;Mise ) ,ydE zise z j(d
Hisfylsd 3Z{ dzthHf& }g¢.C tcdIsd yj MS OV IssycoO {jtejrtsHO dL
COteHdsHJd dz2Od3d € d

I ) Oo qefafla (S OLOj dzj?2 9O06JOB]d dshlsd todls BO

fls t jfin sl dzO ¥ H dz0 EitiisL) & BRSO jstc o O Iz i
ddzisd tco Oz, kfMmdz. jH.;

g dsmis: Ml OdH GR K dats gitisen ® lasSsdzts dz) lezd v iy iy ts to dat
f:  Mlste] ffyfn sadyE@ v HizOche z L€ d dzO s RR dgls Otdzan @
SD, Ekfmd. jH.

t OfmMudls™ fHtesetsHddzdm! AMOGUKBSYE b  fif dzjsi
LdzOyjddwvr dOyodz d' s Emdase d2 Z0)=fZOinp d3j
RR(0)=T, K=1500, Z(min)=10, r=5, §=1
fteso jHjddY {dj Shktedyj MEtsets ddtf zdedfipn® 1t
sO¢C d (COLOIjdd oOtdosdfiz disi)sd dtcdgls
MCOYS ssBtcOL deg fugdejf J Bjeftsd yj MGz Issys
COteHdBHdARZOBdSd o dzi MlsOB ddz! dz 2 ted ) d 3.

l sOBdzdyjl ftdejHjdzr ydmazse'r §j L dzOy
zddzj 2dzsd3 HdOf OL sdzy (Hted v > vCt). [ 5>
f sCOLOIs] dzj 27 thHsdABHEQH telflso dzj dzdz" 2 . 1 B(Hlzj fitdsy)
ydmdzs ydSdase M §J teg) d3j dzdzts O tc d @uidf tedpde 2
MisOdzH Otcls dzts j SB) Is Cfdmiig) jdfdjjdzdéts o SL tcOMIs O Is

&
O]
]
=

®© oo
&
%5‘



88
U ' cze djtf sK{Ouw OWntedpch dzd 2 o3 CRRfipdddsR) di odg
fsinkj dedes EZB' 8 O Is M z d3j dz' M | dzedRRdf dafs jj s
oMicHO O jdz T jdBHE U. dsofmjdd Hickza(
dzj dzd dzj 2 desdz HJ O OL tsdzaj fted v < uvCts. [
dL a4 daj ded j -tothGiGL Al judzy 2 wetEMY s~ G @Y b i uzy
nOtslsdyd MSts?2 HddzOBRJS d.

s OB dizd Y@ Md dits M iIs ¢ z s O dztsB( dzefiplsj) 2, Wy dLN@EO)
HisMmisd Y J dzd W EmisOdztsonf o hdj ¢ $15¢ O Lteq Isyjqddz@®@ ()
O nBHMBGEE oftsLoH j Azjlzg zesds w of OF ©p ts digy ) dzs o
SHeEdsztcdats?2 &BsHjdzd tojekzdzwydd todlsdO My

Inend ufis.| vydmd utejrnd ulsOdf OSRR|f JdBR| | Ot g
fjted|LOH 8 YdC dd L dgOy | 5IsC dztsd qdzls j 6 Jdzls j § OL a3
v, . le(%quzl.s n Ilz (E]R;)z'. SD. 2y dz. leﬁE;Xéz. lefinn&z. IzBfrF])’dz.
100 18,38 5 100,15 1,26 112,46 100,00 12,46
95 20,00 6 95,17 1,35 108,30 95,00 13,30
a0 22,09 8 90,19 1,46 104,24 90,00 14,24
87 23,69 9 87,20 1,53 101,86 87,00 14,86
82 27,55 13 82,24 1,67 97,99 82,00 15,99
80 30,00 19 80,27 1,73 96,48 80,00 16,48
79 31,74 24 79,28 1,77 95,74 79,00 16,74
78 34,41 30 78,31 1,81 95,00 78,00 17,00
77 dzj &z fls b 81,19 12,90 185,18 77,00 108,18
75 dzj Iz s b 88,79 26,92 277,01 75,00 202,01
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v 0B ZRQY®Do dMd BsMis! §SOLOjdj2 Itu Bls
dzj dzd dzj 2 dats o5 uH<] QN N Isfgazs g W & S H dets € tsdzls 2 ts d
cdlsdBO fMjHyO.

J:_tSHd: HtGJHq: ulsOdzH,[OQR_R ,[cde_R Jochﬁ‘dzlstets
fjtedtf L dzOyj|tslsC dztsd dozlsj tgf ddzalsj tg teOL d3(
U I RR) SD Max Min 11 ¢
Emdz. | EfMmdz. | EMmdz. j| kMmdz. | ke Emdz. | Efdz. |

77 81,19 12,90 185,18 77,00 108,18 1,61
75 88,79 26,92 277,01 75,00 202,01 2,08
74 90,57 29,44 266,83 74,00 192,83 1,95
73 88,64 23,23 195,44 73,00 122,44 1,95
72 90,90 24,97 203,30 72,00 131,30 2,30
71 88,31 25,02 288,77 71,00 217,77 1,61
70 96,09 43,18 279,69 70,00 209,69 2,08
69 91,81 30,22 275,01 69,00 206,01 1,79
68 97,91 41,59 298,90 68,00 230,90 2,30
67 86,64 16,92 199,78 67,00 132,78 1,61
66 100,47 41,33 282,13 66,00 216,13 2,77
65 95,06 31,74 272,08 65,00 207,08 2,20
64 97,47 36,11 249,25 64,00 185,25 2,71
63 95,15 43,59 290,52 63,00 227,52 1,95
62 95,34 32,13 269,50 62,00 207,50 2,56
61 97,48 34,20 278,56 61,00 217,56 2,83
60 103,18 35,99 224,00 60,00 164,00 3,04

1 O0tedfm. lt&do jHj dz COHBtedls BE ¢t Odd |
fstlstejlsr) d c¢dibktc@Rdzs | teedddptsg HY dz2 dzt
flstcj Msds? dzOctkL Sd f =16, 67 kfd. jt
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L dzO0yd ded 2 Miste ] M tc dats 2 ZzOc ez Lif d Iz 9o jfdaf @
Mstej MMstodzes?2 dzOctokzL € d dd3j dzO d3j Mists Isj dzr
dz tc j 6 z dzvRRdzgfsdgdsjdtc © O dzts o dets 1 IsO Isj dzH
dzj dzd dzj 2 dzf 2 ,-0 sdzdiE)Sactg Budatz" 2 R OwOCIsj t.

RL9 JMmMlsdes, ybts Mt MistcdzOwW dzOctclzL € O
ded y 4 dzdJ EMbs2ydetsmisd fd toHJ Ydzs?2 HJW
[ . 4., KabhdaBodSl. , 2004) . |1 dzOfmlssw hgR s fiipdds ds
mMkh jMsotseo Odzedj SCtedlsdud MEts?2 Isysd, ftcd
fjtoj-tSH dL Emiss2tw)] o sE® s d 3@zd dzj ? Hztz dz&
COteHdBHJARZOBdSd o dzj zmists2,dqder 2 j ¢d @OIs ¢ 1
fsLeosdzvs h OW yjddls: 1 1Isk Istsy¢C kz.

s YSH ¢ sftejHjdzw jIs WizdeC yd sdzOdzt dzlz & d
zOdBtsdz! ¥ 1 YR EOBERtcH d Odz! dats 2 d &3f zdz'
MdteHyJ &3 BJL bteOdmMW stedsOydd todlIlsB30.

yjdg orhj WizdzC yd sdzOdz dzOw zOB d dz' dzts
Emlss?2 ydetsmls: ¢ odzdwdzd® Mmilstcj MMstedz” ~ dz
Btsdz' h j CtokzlsdL dz0 W EdzC ydzd R defelgdsls Ziy d d oz
WEZzdzeC yd sdzOdzt dzOw dzOB d dz! dizdfifridds 2 il afegHis®o . Is jj
SHddd dL MmMfshMtsete-Zfiss? Ydaamisdnlswg ]
odHtse eoBLHJj2MIsad?2, 9 Istsd3 ydmdzj d WO
Mded » § ded & ' ¢ @Wizisizbrydd d 64 fif ldsosidsiz yte[jdL z(dg' )Is.Ols
ftcOCIsdyj MStsj L dzOyj dzd § , sO¢ C0O¢ lsCter
Hdzw fsdMEO Htoj f OtcOIstso, fser hOshdgon &
ZzOcthkzL ¢ 0.

SOC YsCOLOddtcts) || & gidgdgeay v t<otc@deddvy,j ME O
fjtcjrtsSHO COtHdBSHdBOBISd o dzj MisOB d dz! dzr
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f=16,67 (T=60)
250 -
] M\A/\Ajj\j\/\m J\N\A/\J\//\N/\A
M/\/\/
50 Y T T T T T T T T T
1 10 19 28 37 46 55 64 73 82 91 100
i
) ]
f=16,67 (T=60) f=16,67 (T=60)
300 40
30
200 - M
- ~
% &_, 20
o 4
100 A
10 A
0 T T 0 T ||_|||_|||_|||_||I—I||_|II_II|_|I,_|I|_|I,_|IHI I,_|| T T T 1T T.1T 7T
0 100 200 300 60 110 160 210 260
RR[i] RR

- s iB3sc BB OL s " | ( fdstedsdpl st 6 OO o j HBREZ) o
jtcoOdzseo o dzgj dzddzj 2 desds H  Of OL tsdzj dzOCc@atdzH. o H C
67 EfgaRtcsydgw tOo dz® 3, 04 DMdf§ HisTd OO adfigiusc
d)te d dzls RB(H.OdRO s GteHddzOls o RREY ud tz@dzyf @ e o

s tRRIS"dzls j o Odzso . 1 fffip'j HOB B HE RROEZ ' -st
fdzj H IRRY dzb | BR[O dz) , L Wezd fijb s cRRAYREED o Ok . I
d dzd yd dz0 RREls gazO iz H; GRR] ke H G az0trs o o OMgERE? o

WkdzS ydd tcd Misdlskzydd. 1 B 1150 o J dzd yd
HJlsd ted3d dzd tc s 0 O dzdi" izmdz$ iyl s dZD A dztizE -~ Ot OC Is §
fdMmisj &3* MjHyo, sftejHjdv: " d-cts @AMt
o MmiwHY]. §figs ) Mifste dz0tl firists) dproed i s | 6 O
(GoldbergerA.L., BhargavaV., WestB.J.,, MandellAJ. , 1985) s Mmih
MowLd &BjYHE daj dzddzj 2 des?2 Wt OCIsOdz! des?2 @,
d dzj dzd dzj 2 detsfls ' & WEdC ydsdzdtetso Odad v 1 s
WicOCIsOdz! dzs? f BBk 22 MdOERLr Mif o tg@

1
Is
B
te

q
6
S
s
S

© =g O
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Jd dittOtrdud Mtk CohsEB?Iskz tedzC dzs yOjIs o
L dzj d3) dzlsts o o tsdzts € 5 dz, tcOL dzd yoOe h dr Mw |
Ldzg Slstedyd MmMedn d&kf zdz mMsoe . WYz jdz® y d e dz®
Gjlsjuasthisds ftetsotsHwhN j2 MmdMmisj 3" MmJjteHyo,
tej Misdlskzydd, Isj &3 d3d dz* " j W EkdzeC yd tsdeOdz- dzC
Emlsts?2 ydo sfils: .

v stejIsduy ME sy dimMmdzj Hise Odzd J EMmists2 y
fsmisd § Jagdatsdizujed d Mistej i tote dry itplzdzq dnpdsto LtsCo
Ctedlsdyj M¢ s2 stsy¢ d fJty ~BHO C OtcH dBH (
1 sdzz yJ dgdz' iz 6 OIsT Mo dsi j isdgypitso zfdet d o d H
odHBer" | MelS gfted®d' dzr | tcOL dzd ydw n
dMmisj i3 hpjAadpdzd defoa @zdBia(dve d L dz" W &z dzS y.d d
WEZdC yd sdzOdz! dets? dzO Bzdips sl2tifflods i Isdd  yfiglsote jam f
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420 dz20dzdL f jtoj ntsHSe BBy HE t©OL dzd ydz
teJ Y dBOBdeH d SH .dzOdz & & ¢ s dzls z tc dzOW  dgts H

J ftoJHr HEM J BB tcOL ezfp dzjff tc 2@ g3 | dais O
dMmfmdzi H 59 Odzd § EmMss2ydessmisd COttHdtstedls
o J dzd yd dzr Yyomissisr 1 CMistcOC OtcH d Odz! dzts &
SH dzts ¢ t5 dzls Iz te dats 2 B HJ dzd el HS dzEEW Y4z totdap It
sMdzseo OdzO dzO tsB tsB M jizddf 6B & tOHVOK js tefi dnfiplsf £ d
BIr dzs M OLOdes © t©OLHjdA&z 3. 1, dL zyd dzd
f sd3tsh 4 B StsH 5o BOIs j &3OIs diyy S ts cdglzts d3ts H
ftesyjmm HoedyjdedW sls feshisses ¢ fn dzts
ftesdMrBHARY jgOde'Odzio dIsdy d Eklstsydzj dzdJ  dst
ftcj HMIsOo dzj dz@¥r -dofg L RdmOY@Isr c3OAs j BBOIsd yj RC ts
HokrCBBdzsktodzs?2 dBsHjdzd wjcebkdvydd tedlsdzO
fjtecdHBe BjWtOCIsjtedetsmisd d L OH J tdyujds)
Ostcde jdzlsted Czdzwtedzsdls (¢ ) kL dzO~ .

1 GedMf B2 OLOO Mnaj BO wOMY tesMmistc Odzj dzd
fJ2Md3d CJtsdy MddzsOlsted Odz! dzse s kL dzO. R
fsfmdzj HB9 Olsj dz! dz" d3d o tsLBEYHJ ddWwdd )4 dzk
o4 dzd yd dzdiddzff Is j dz! dztsfls+ ¥ dJdzlsj o OdzO (vu)

o jJddyddess?2 LOHJ@LYd o Owdntsize tzflzr 3 toj W tcC
= 0) ZLrggo;, (o dzd yd dats 2 LOHjJtY & d ) B d
OBMsdzs sdgr a3 toj WtcOCIsjtedgy )3  jtedtsHisds ¢ L
10§ o0 idaedOyf § os$ Md d3d toz Clsfif ) 6% Hshigas v
WizdzC ydd 2

Z(min) K/B@hin) t<O D
Z(t)= K/t f terrkt<K/Z(min) (1)

Ttodt <r ddgy wdz i o7 §f ®r MEpIsi. O B frHsjdfIsdz” 2 toj W
fdtedsH w¢ ddd ¢J ZA(mnpi dysis/cpojds figkse) | dzddsD,
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0,2) Hte ) 3 d d3J-2 .~ Os@m U d Is 2B MdzO f I8 s Is Pifinizts dSRBE) dpld iy )O dzC
ts iy ts 6 R(ADMgdz. j H .

I weinddd BpBEdeiz] B Bd § ZaegErisas O dd
tdLbkd sOIsr or ydmdzdls j dOder GRdzd+, € mytlsitste d a8, dal
sOC Y 4§ CO¢ d Hdvwl, HdOf @zOEded® dzys Psfy dzOyd |
Emlsts?2 ydo tsfmlis COHdBHdAdOBRdSd "¢ Oizdzf Q
LOHJteY J & s MOt tcj HOMlstdfofrplzjld®r ] toj L dz sOIsT
teWw HRR d dzls | tc o Gfdgtdemo " | 20 ydGdzso-p (=020 e P
dMrBBHdzsd3 L dz2Oyd dzdd s MmO, tcOo detsds 676 j H
Ldz2Oyd dzdv offtcQoats (sMO=672jH) d odzj ots
5t RRddzls jtco OdzO ofyj 3 ftesyj MO Mk § 94 ©
oL ddC O] s tcOMr sHd @EsMis! sy Mtse .
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dtcOo dzd & OW tedmd , 191 dItpy detd iy.L OF dzt yd Is
tcOMmMrtsHddi3sMisd HddzeREdusHGd ©dztdcs’ H B9 -8 d At
MtcOoadzj dzd® M HAOHOBdzds & @O JIs | dz' dats'dz
COtHdtHJdZORRd ¢ d f OtcOd3j Istc O s ho, Ud B
o' ydmdzdisjdz dz" = 1 S jteddz] delsse IsOCxj ¢
(Zminh©®) , 9o tlddydj s 3 ZoEdCdg Q) dz! ISy jd 1
Ldz2Oydlsy dz' detsy o dzdWw dad § HAgCUEOWS) IS 5 F 3dso ffiplsaly
tedf. 19dg0 Colstesdz ff sC OL Odg tej L Zdz' ISRRs
gqdzls j co Odzse (fjteor j 20 -2€2d:py) of tadd O
L dz0 Y jZdazidfgO , tcOodzsds 5jH d dzgiBtsdz hdr I
off tc@mismM@=5,d2 ojdpnigO€ 4, 8 jH) . [ t5) dats-Gasd +
RRddzls jtco OdzO ofpj 3 ftesyd MmO Mot Oy@s
otsLded S OJ Is tcOfmn HdBsMIs! ftesyj Mtsoe .
fJjtcdBHO ¢ kL dzO, Its fftetse j nlsdrdz'o | HAz@dE®P |
2 1LIstsls fOOdi] Iste mMsemj d3 dzj o dzdw j Is daC

tdLEzd IsQOlIst Csd3f ! 6 Isj todzts G s BtsH j dzd te s
L 20y d d3ts § o dzd W dzd J Zz0 EMmlts?2 ydoe tsfmis! tc (
sCOLTr90jls CtedodL dzO j Widd dz¥ daf d d3d @ze FONz] Uzts
¢ J d ¢ L d&ZzOr COL" 908l dijdz hjj odz
tcjWtcOCIsjtedz" 2 HjtedsH ¢ d ¢l kL dzse, W
Ltej dzdv EmMks2ydetmisd COHdtHddOBdS d.
LEMmY J eddgj fals@®dA dzd dzd ud M dJ dMmMmdzj Hise Odzed W
HdOcdetsmisd ud MSE sd3  d daff ded didftadjofipfitsody  LivdizHzE A
OL oddzS j o d 2004»Bogaagd. MD., Meine M., et al.,, 2012) 17 s
LdzOyj dedw CtedodLrdzr WkdeSydd LOHJjten S
zOB d dz desisdlIls. nJ cHBOS d BOdz' dats 2 Yyomlstsis
otsmMftesdL o tsH ( Is! MmMJtHYyy BJL IstdPQdzlph [ tc d301
Mded Y j ded ¥ EMks2ydetsmisd MmjteHj ydes?2 HJWIs
Bj stsH s, hdesSCts dmftsd Likzj &3 A ) ¢ dzd d
SfbdBdL Oydd ¢l LOHjwLyCd. s dzd dzd W4 ME
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Emzsodw e 1 dzj Clstes( Oica d 829 5 o d3ig dzBoyacirdh MD.,2 O
Meine M., TuinenburgAE., MaskaraB., Loh P., Doevendan®A., 2012) f s¢ OL O
Yyt sflsdddL Oydw ¢l L OHj texwCaddzve] Ishijyvts ta Vdik
B HBHR daf d3j Hd S Od3j dzls s tcges o & Is gizgizly gztizd ¥ ¢ Is
Isj tOf dd, L OMIsts2 dzts?2 MmJjteH j ydets?2 dzj HisMmls
tcOBBIs] djIstsHT CEd3f + s Isj tcdzsG s BBSHJ dzd t6
Bsekzls dO2Isd SCddddudmcs) f(teddjdydd)
f OtcOd3j dtosthtetsp j Hj dedVw E Bdzt dg 7 M tOL
dzj H sMis Ol sydesmis d .
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4. 4. [Obj®BOdyd M) dBcHjdadtese Odzd j

sO¢ 1 dBtsydsdzOdz' dzr |, sO0¢ d toasjyrdmyly @ ds
B t52 detstc 3O dz! dzzs ODYPY Isd o kAR tE 5o g 1
1 CMmilstej] d3O0dz! dz" j 9 dzj N ded otsLHjREBH Hd5. dal
dimmdzj Hso Odge v HOaA dzh) 2" OW ftese jteC O Mlis,
tcOL tcOB 5ls Odzdz" n edt) dsds H tsdptisded) s jd f§ Ssd f SH A
oL Bsy dzgsfisd dn ¢F edtsRipjdgd BB ES sdsz HJO
md toH § Ydzts 2 Hiiwlspdztzdegigisdg o dHOd3 Mmj @dHJ
1 CMY j tod d3j dzls G20 dgif© B =BG SR dzj HisSO OdzZO® L O9
osLBEYHjdJ?2 fJtojHMjtecHd?2 d ~ROtOCIsjtotsd
LIssdy MO dgstr] tzsMmisj  § dedetsy L yOh jdzdj o1
ftcdosHdIs ¢ o J dzd yd dzd © LOHJjtyCd ¢ |
fdtedtsHdud M&dj 9" f OHjded W 3 J dzEH syDhtdor
ftcjHMmjtoHde 7 &Y zdn s dziz HftdeginttoH drls s ls o | Is
1 j 428 ORB+®)/n.( codzjdedj HJijtedsHduyj MEBEets B dzt
BN dzts tBdzOtclzy jdzes © 1899 aesHEZ 1 jdCjBOn
1 CiY j ted d3j dzls On d. A. OB dztse O, o . t
MOteOCIsj tcdzOW shtse | dzdzts s  Olsldstsiasts d ds d tfin@s
fidtedsHdui MEtsds o § OH J dzd do § Mt & ted@)" dj LdpKj2dzdz
ftcj HMJ toH dz" - gk zdzs mMtse . 1 s Mclfjtc st &MES
Otcde jdzZlsted S Edzw todzOWY L OHjtey CO HMmisytJ
ZOMmiskzf dls detsoar 2 ftetst z fiSdadyj dzlaH UL S QiEIdSC
oLBEZYH] dzd 2 ftejHMj toH d 2 dZzOomlszf ©OJ Is )
f smdzi Hs9 Ols j dz/ dz" = otsLBEYH] dd 2 N4 dzz H 51
otLBEYH] dzd 2 fteJHM] toH d?2 ddzd J Is d3d Mlis s
tc OL dzd ydzts 2 Hdzd Is j dz/ ddsti)sidj ¢ s A j didh) fy)dzj HE©Oe(
BOIj BOIsduyj MEéts] dBSHjdZJteseo Odedj § jtedtsHdS

J shdetso & dBsH J dzd  SdzsSHziLddO ylsists f g 53
fwejnumjtendy §0O" Misddzdse ¢z2 EZOy gy o
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d3j do' N jdedj 3 ddelsj oo OddOzOW] 3§ Bz 3P89 o B ¢
LOY dmMOIs: o odHJ
z2 =z(t2-rl) (1)
JHJL - ddzlsjtco Odz f smdz fjteotsets MisddBkzdz
ftoj HMJ Hdz 20 BE Bezd 5§ 6z) ¥ J dzlz WManCapel-JL.R L
PerronJ.S., Durrer D. (1971) iz H E 214, Ytslisdzd yO¥ Is f
f cmistswdzdzlzs , ff 51 sz
rl=z1 +a (a=cons) (2)
1 sHMmls@pde (1), fesdkzydd3 kteOo dzj dzd 4 , or
ftoso jHjdzadw obBtetsets B kzdzr MO sls o J dzd
dzOdzj Md dzdd O HftwjHMmMiteHd] ¢ Oter Mmisd BBz dzts ¢
72 =2(t2-z1-9) (3)
{t Mdzd d20 HwyJHMJeHd] dOdshdismw §Oyso
ByHHEZ ddBd v, b.Jj. fwesdresudlmy §jkd
tcOo dzj dzd 4
z(n+1l)=z(T7V z(n)-a) (4)
fsLotsdzdls ftcj HMEOL Ol 65 dzOYyOdz! dets?2 L O
sMisOdz dz" » Loz dzé é) 59 O, MmMdzj Hiso Olsj dz' dz
RRd dzls j tco Odzse y j dzEH sy 5o .
ltetso j HJ o3-dAf ez Y dztsOf § o5 ¢ ) d dFOIFHKz(N) Hted o
f OcOd3j sterdizgmax o =tgU utSEHO MmMewL! d&jYHLE
ftcjH" HEN jes  fMmdzjHikzsh jects dhifkzdz Mts
tcOo dzj dzd 4 of3
@&z ( n) 2)i=1)z(n)1+/h zmin @ z(n)OT (5
{zmi n-a ©@zTa x
] H Jh=2zmaxi 1/9(T-a)
lted zn)>T-a (1) dJ@fezd@jfy. o (BOH ] tjh jc
®) ddddls adH
Z(n) = 1/9" z(0) +h S(n-1) £min Oz( 0T-&) (6)
GHJ
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S(n-1) =9 x(1- 8"/ 9"(1-9) (7)

1 jtedsH Misdigpeldy ydidcsd S olststetsds BERZzHIEZIS
14 dzg§ § @n0O dflasyd 3, ff tod d3jdeed*e6) S ( Ik tg et ezg J
nd®if zdznl)®T-a fted EMmdazscedd, ybt f§ftmdj €O
ftetso J HJ ded Vv Bddaf—dpddz dzO, Is. J .

T((n+1)/n) = zmin + a +4(o™*i /(" -1) ] * d (Bh =1,

]l H Jd=zmaxi zmin.

1 6 Odzd Y gatc Fethyo s jodpdbwBID)H s M s o df @jdlsyn D :

T(1/1) = lim T[(n+1)/n] = zmax+a, 201, (9)

{ zmax+ a+ od, 2<1

z dtcd dzO Hd Of OL tsdz0 f jicdsHBS fMisd d3iz c
f toots] H j dmel)jn, tc Olo dzO

I(n) = T[(n+1)N] T T[/(n-1)]={[o"*( 5 1) / ["€1) i Ad (10)

1 0o OW yOMmlis! 8) 9 dIstdBdsdzjdatiacd z(En, 9 @jsls J 3
ftojHjdzn Wt ¢ dalzdzs , Is. J . hdted dzO HA,Of
mMetslse jIsMmisezs h d A Zmilsts?2 yd en+lin, ogjSddzOd® j b
tesMissdz yYlsts mMetslse jIsmisoakzjls HOdzdz' 3 dzO!
dLd3j dajl@d v sfwjnidjlshy kcdsd xzog dsdp
tcOL dzsfls! & @iy HE &BOSC Md ZOdy CdE@zmakzmizd dag 3¢
B dzdh j Isjdi3 EYJINHdOBPBsdrEtezHdzj §j oMy tetsd
fMlsOB d dz' dzr j yde< dz l jdzhhy B Odc@ fiz 34 dz'inflsjsadz
mMsd Bz dzv ydd Te2Akande@w o Mf OHOjIs SOYH'2 ol
ZOB dzs HOj sy 1 MBSO B H J dzd j TO/D= L dafiirfg+ dst]. w
lted HOM dzgj 2h jJ a3 EyoOh jdzedd tdIlsdzO o mtlied €
n=1, 2,¢éée..), Is.J. BEHEIS dOBd® HOI! MW

3/1, 5/ 2, 7/3,¢éeée2/ 1.
ststtlse jIsMlsekzs hdj fJjtedsH" BEHEI 9" tcO

T+ = kndin+{[o ("5 1) /i )*dl + a).
I ®sBhjd& Mdkyoj Ht kjo fst, §6CC
fesh juh jes dhfkd MO §shdj syjt]Hdsd
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N¥Jd zentsyStsor j OtdIlsdzd d, dzOB dzt H O h  J yw
ftcjHMj tcH deSGE tsd I dg® 0 O lsB! AHWEZz lanWHE) . d3lz RO H &
LdzOyjdede jtedsHO Mlsddzdzy ydd v mtgle Jyo

Nd Z2HBBYStser j Oted Isdz3d d 9" Oy OB Ismw
fsmdzj Hiso Ols j dz! detsfls & ;
1/ 1 ,nél)h, €. . , 5/ 4, Int1¥n, €3 /[ B/ 42/ X ] €

3/1¢ .m/ 1, éé

O OL tsdz ff j toed sH[@Ee+1)Mm)ls,d, Bzt d) d § slsstetsc
f4tdsmdd)d ( W@im dz) tod  J ted tsH jT<dps@frddzvc
LOHJjtY SO fYtsfmdzy COYHBSEtS orf f OHJ ded W dzj
fted BHds2 d b2 zdyydquyomesksusjjls mde@ mixdzs H (
fjtedsHdS M tOL dzamydal.d3d dzts dzj tc © d3d

sO0Cddz tsBEEOL 503, dL dztsy J dzdzOW BBOIs § d3OIs
fMdzj Hize b dj shdzats e dzr j L OC tsdes 3] todatsls
dzOB dz H O h d § MW fted f§sMmisjfj dedetyd Is tdzpyjjde
OClsdodesmisd HtojHMjteHd?2:

1.1 tsMmisj fJjddtsy dOwOMIsOdzedj ¢ L OH j to)
ZOtclzh j dzedw todlsd3O® % j dzEH s yC ts0 .

2. ljtjatsH wslIs 1/ 1 ¢1 Htetseo jHjddw ¢
Bsdzjj StteskCdr vydCdass 1 j dCjB ORRsods
f sfmdzj Hise Olsj dz' desfls! &

1/ 1,n€)n, €. ., 5/ 4, 4/3, 3/2,

3. Ld34 dz' h j dzd 4 Hd Of OL tsdzO Yyomstsis,
MsOBddz! dz" § yd¢& dz1)nlfry delojjed@ruQ@ dzd.J df dzts d3j te

4 . Lo J dzd yd dzd J ¢ J LOHjtYSCd o tHHE:
l jdz€ jBORO. ltod {1 Istsdz tOL dztsfls BIYyHE
z(ntl)i z(n) Isjd3 R dz Mg, ydd3z BEsd Mj o jdzdr
[ O¢CId 3O dz' dzOW ¢ | LOHJ ey € O, dzOyd dzOvw M
o' fOHOj s, Bkdjd " @& M fm kdjdz " jdzdd
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5. 1 5w o dzj dzd j yde¢ dzts o l j &t j BOR O, tsls
o' fOHjdzdj HoekZ, Ibtejn d BBdjj NJjdzHt
yqdmdzO ftejHmjtender » ydqedzso ¢ ydmdzz xj dz
7173, 9/4, d Is. H.

6 . YjtcjHSo Odz§ j B O © dzfgo tadd dgd ytfiztc dzg s H W
dzj tcj G z d&zZRRe deidzlly j tc © O dzO d3, ~nOOCIsjtedzr d@3 H dz
Oted Is3d d .
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4. 5. H G ddIdeddtsisd dzls O dz! dzsd  d MMadzd H
jdkzHtsySser n Odldd?2, oL ddCOsh(
f i teH d2 .
[Hdzd B dL YOfisr 7 dzOtekh jdzd2 MjteH j ydz

Otedlsdidw, otLddSOshOw ofmdjHmisoadj Istej
rjkzusySserj Otdlddd, Ml oo 5y HOY h ¢
ftejHMjtend?2, dasmwis dzOL o Odzgc® lSRE@vW Ovsjj dit +
Odlsddw) . I ZOMlssWh j &5 ©OLHjd&j 4t

1 eIy jteddzd delsOdzr dzr = dMmMmdzd Hise Odzed 2 % § dzkz H
stcj f jlsOdedj HtjHuHMmMiteHnd?2. 1td Istej tfjlsOdad
oy tendw f tots vy Off jstc cptdsH Bl mSOds,  dats
otsLBEZYHjdd 2. JHddd dL M shtsB 59 dL
Msf tctso sy HOB h g3 stcj f J IsOded J ftoj HINj toH C
Ldg Stedud MEs2 Misd BzE@Os®HS 2 (B whj rd]
L dz W dzd dzf §1§74,19%). md L B ZSEe dyd MEd2 + CMYf j to
dz0 d&zq 20 MtsBOCOR, Br dz dzOf tcOQo dzj dz
~nOOCIsjtedMmilsd S Odzd Mls | RR ddddzls jdig dcQ dztiz alzv tafdz
MsdBzd ydd fwjumjtend?. t(JjLkd OBT df
otsLBEHMH jdftcj Hj toH d2 d3d dzd J 26y o fj
otsmMftesdL 9 J HJ dzd | N Z22HBBYyS Od3d ftej HMJ toH
LOHjtY Sd BT dZzO didodedagi) dz@ datst@d (H@dz! dzj 2 " J
MdgzdY ydd Jdj dzs o Mists fmis § j dzeBygsm .z
lted dzj Stshststetsdy ftcjorhjdedd Ctedilsdud HEL)K |
Msts2Ctsjy 1/1 ¢ fJweseojHjdd] d&Otkzh Odtsm:
Nd ZEHBBYS B 7 il o' dz0 jterydfflaPdzts2 H dzw
dzOr tsH d dzO ¢ o fHtjH) QR yBhlsRIs jH s ddj plcm

oL ddCOdzd yd¢ dz l Jd&z¢ j BOR O (n+1)/n
ftecdrBHOEYMPEH B YS SO0 " A slseo jIsse . 4 ttsmls
tdLizdz SOIsT dmmdzy Hise Odzed W fs¢COL Odzd, 1

OB dzs H O Blefg dzr RlsQdS &z | jdzeS jBORO fy §sfls
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n: ©Bdz kd3j dz' M Of Ismw fted kojdduyjddd n
ZzOh dr frilsOr ojMmM! HJOfOLBd yoOmktsls, f{
s. j. 4/ 3, 5/ 4, 6/ 5, ¢é., iy ddaigctss d 7 t
HdOf OL sdzg tslsdzj yodzmw Hted n=1 d n=2, Is .
zj St otMmftesdL o s5H J dzd ! ) 1 Sy j tod d3j d
Yyombslsr MmMsdzdy ydd slsdj yOdsRR d dds)jtdejoct
tcOL dzd ydets?2 HdzdIsj dz' detsfls (.

[HdzsO toj d3gj dzdzOwY L OfdMmM! eoetsLBEYHjdd2
Ylsts dej 6 G lzdz¥ te dztsRR d dzlstg jew ©alxBded j tc OL dzd y dat
sBEMmdztse dzj dgs dz2Odzd yd j s mA &) Iy de'zr  {f telg dethhj jc
Nd dZzHsySser di3d yd < dzO dgd, .. \RIw ing dg fighs tc ¢ o |
Ybsts fted v=270dM ddi3jdls &jMmists MmdjHEzE MO
413, 4/ 3, 4/ 3, 4ddim. R L Ods d tsus=d@asO 4 diof
4/ 1, 6/2, 0O dOislh, 1417/ Qy=2B65&kM)9/ 2,
dmmedzg ®@dzdv ¢ 0L Odzd, Yybsts COyHBS2 yYOmilst
zOB stc S tcOIlsdatsls j 2 .

1 Otedf. BieffojHjd foddjter cdMmistsetcOdo
ontsHdats?2 Msddizdzw ydd. Clts HOdzdz | " IsO
fted §JtdsHi Mmisdaxddysiigf I1fplS=if gOB3dzE2 ¢
Btsdzd § uOMistsds tdlsdj d BRRzY dzlsk thds@dztsa j tet
Hdzd Is j dz' datsdifis.dBdyrdes o dH jIs! , ylst jMmdzd ft

RRdzls jtco Odzse B diZsH Odz! dzOW i Hokzd3w
f sflsj yd3 dégezd 3 J dzd §j &3 O BY dRRflxls | de o OB H @D C
fted wuv=120 d3fy CdMssctcORBO HAdSHEESH Odz! dz
t6d L Cdd3 Mmdedy § ded § i3 OBY dzd Is iz H RRed ddfstg fipdz JOreizs e
270df) . lted Jjhj Bdij of MEpRfHPtmPhist
CdMssctOBBRO qd&3j jls sHddz §d¢ o B dZOMISJ
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. O d g i3 MRRG dalsjj e ZOBd 3 Jj ZHsySse d o j dzg

rIss5) . l 4 ten dzd §
FHsyS tse.

i Lt Qifj Effscte o dg® M OOV BOC Isod o dath 5 tzef



