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(2014) ESMRMB Congresg2015 2016, 2017, 2019)Joint Annual Meeting ISMRMESMRMB
(2018); 2O 2z Yy dzOW-C 8 desjd©) dzydw dBsdztsH '™ » k2 y j(28165 201R,] 20148, ¢
2019)

Is jd3dd HdMMJtelsOydtsdzdzts 2 tc ®OB Iig Is'Odp ts ol BydzdftAl t do
NetedzOdzOr, ddzHj Stz &3 = © BOLOR Web of Scien
o HMMjwsoOydesddsd Msejlsy RIVr dVvdundtdsedrs W
N do tsilsdz - 100 Lisgthftsia].

[ dydzr 2 9C dzOH OoalstttcO

bolsstesds HdMMjtelsOYUdd B dz ftoeso jHjdz OdzOdzd L
HdW W EZL 45 dalzts tc dzts 2 [tu d Htckze dn Mtse toj d3j daedz’ n
dimmdzj Hse Odedd § OydJj delsse M tOL dzd ydz" &3 yJj e BteOC
COyd mMlse j degdzzt-d stgg Wz2O g j e @ d C dzdded yd MSdra H Odzdz =
ROMstesddz ftesctcOBRBdetsj B j-Giif 5 BIE G j dedi 22 d sBBIEOIB b g
tOLcOBBOk Sdcddod dzs &jksHdlk OdOddL O { to
ZO WL COR fHftesctcOBBJtetso OdzadW. Mmdzldza b ,dzOF ¢ fi®ozn ¢
fteOCdujMEtet o dish jddw It &jlssndSd. o¢ol
fesosHwh dj Ghklsd §OYdjdlsse d LHBSESS' R HBBISH
OdzOdzdL M ddesjteftejlsOUydj?2 ©jLbkd sOktss, CtbsE j
d dOkydy & fkeddSoyd?.

slstekzClsktcO d el jd& HdMMjtlsoydd

1 Offssw h OV OB ls @6 fifls BRG WHs M@ dls L O f)Hzj dzt
99 jHJddj, 5B LA jdrdsp)tinsHstz o’ Zeay ts@dgd WJ dzd W d  dad H
LOCdz¢ yjdedd, or"oetH', Mfdmss MY i distedg diddp mt s
Hj &5t dzfls eaDtsl ki@ s ©p dod I S  dzd s j tc @M thyls s Ttz & 5
(s SBLLROWRE B | y2BsB j o j hlso j dzdzr 7 .
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Ly{asrdt JrRurtouvut 3
11.1 j2tetsdedz’ j] Mjlsd BSLEO COC thdse O dzj 2
fteff Olssdztse d
111. 1l tejHMlsOodzj dzgdVv s ¢ dzsB Odz! dgtsdz dzi 2 to s dzdzts O
dzj 2tetsdedz" = MmJ lswna

s ydmdze tBh jfteddgv st n f sdz® ) jHdadiddz' D (s |atigpejodi
ftcj HMIsOoadzj dzadw & dzj2ttsMils] o2 [bbidsO dzda Depded 1 |
Changeux 2011; Sporns 2018; Spornset al., 2004, O OCyY] B Misickz@&EZzdeHEHZ
Ctsdzdzj Clsd o des ¥ ds oG s Hdat ¥ | dzjRhistomelzalz 7 19 Is3j;2 [ Ot
Hts. , ]. 201G tetsfls tc Odaj dzd © 1Isdr ftojHMIsOo dzj ded?2 o
MsOdetso dzj dadj d wWOLoadIlsd] o tsfdzj Hded j:W B D)y dzP b
BO ¢ dzefdg dztis dz0 dzfy dzO W, {f lists df s dstis@tmfiyd s dzdzOV , s i@ L IO o 1 (
ity jSbteshs sy dy, [BittEr §Ed¢ fHeisabfimdy dL dzj ddets e
toj Odz! detsets o tcj dsip Gad dzte It EAP deB b OV, ¢ J &3S H  dzOd3d € O
Mtz S iztdatets)  sdzOdz! detsjy B M jyjdedj tOLder 7 o9dHTS
ftod 1 OIisaties,dvdrdo, 2018; Mannil, Winklhofer, 2020 &3j fjlsj ) t©OL o dIsd §
Mtse J toh j dzfifistodet]! Issfrid jOtdal dzd L MstezC Iskztedz R d Wkdz y
AnOtOCIsjtedmisdS, tLeotsdwehdn ddMmMmdzj Hts9 Ols![Keansdkts o
et al, 201 ddzd HOXJ GcdUJ tcfppdssn d(ds g2 2Asf,dg)s i ctcOyd W
Clstster » SftcjHjdZV il ftetslsj COded] SCwcedzdlsdodzr = 1 te
] 2005 ¢. I v stedzl d 1 . MOGd3Odz f tgj H Az
COtclsr dzd 2 etsdedz’ = M s[Pponficirf dkd 2005.0  sifisdzdzd) Cilslds=ly iy o Ml
MstezSC Iskztcdz n d WEkdS ydtsdOdz dzr = fMowriL j2 By HE
shistswddj SCtlstster 7 tyjddeoOojlmw i §dsh & &l

dzd ? etse d L z[Detmfet ab A0 5{¢ dzts 7 H024;r O d3kz dadsds Iz y, L@RE; 8porns 2013.
lted driEuyjdedd SCStdedzj SIssdBO tOMMdBzZOIstcd o O Is B d tdzts G
sls ®BJABES BOStskztctse dzv ot d3j dedz' § d ftosmistOd
COL &zd YOls '-B)%  fiz®tcHuGers Borg, 2003. | &k d sd &ssH Odz dz' &
tcOMMdizOtcdo Ot ls dgj MStsdz! Cs5 Isdftse MmoaweL j2: [BomigC s
2012 fi.s 18 SsHOd tByj &S d Ml te kIS s jziciiugds isazfis 5B O tgs
BELEO 5 cdmssdscdyuimMSdd mMejL Od, daj 2 tesOdzOk
HAW W ZLleffsdadz d IStePEstpicdeOB W EdzC ydsdzOdz! dz" = Mo wrL j
d dzd GJ BsHdOBI yud MEdn (WItu) fd ¢ dz0dzts o ftotso |
CtsGjtod dgsdztse 5 0dzOdzd L O, WOoLtso 52 mMddzmr etsdzd L Oy
dimimdzj Hso Odzd W R tsded HBY tsdzdgw 8 sfipw  tsyj dgC 52 1L WW G
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HOdzdzr 3 G OW S {& © M@ dE®dzdjAvéhddoenigsBebgeRal., 2018.1 tcd Y J ¢
LWWjSlsdeder » MoweL j2 OfmMmd3Olstcde O Is dL d3j dzj deddff fr
fted Byd dSd WEdS yd oy Hd) lsse sz Woddsidfa dr = Mo w L
podzdwdzedy BHzS?2 dzgj2tetsdzdets? Mmjlsd dzO Htekzelzs f tots
f s zdzv yd ts dzdiBhdgaeiretcds 2024. ( Mdzd ftod dORBYHJjddd W
dgmf sdzr Likesls fHtojddzh j Mise j dzdes Ctstetej dzv yd tsdzdzr § t
Mo w LdjPf sdz! L 28 Isfmw By IStSHT H o) deidfnus) ofj CdistdetEss 5§ tafgftsuc
Yofmisdzsimisd Isj flsf ¢ id3©jddaz@afdqtd O fs..

10 tHtwslswy jdedd Hoizdlb ] dozjddestazOr € P& dxfOL 9 d o O
G dzsB Odz! detsd3 tc OB s {Bpals 1998, Bdhieme® dbfd003,] MtsL o &g dzQ ¥ f fipc
¢cfmo jsdzse s  'Ols dizfpad) £.MO.dzH tg HADT. etse dzOMdzets 1SOC d o3
Bdesedj tsB dZzOMisd BsL O (ftoj Wiesdzls Odz! dzOv Ctstc O,
g HCdffddg 9 d3dzts 6 Sfualtdnjds) wiziel jo MOd' § ©OL d" § silsH
fsLodWjlils dzgj 2te5dzO3 ddzlsj ctedtetso Ols! d wizd SsdedgO g { o
dzj MCtsdz? Cs5 Mj defstcde’ 7 dBsHEZdzj 2 dBsckzls tBi jHddzd Is
ClsO ccdzsBOdz' dzOv JazlsjteftejlsOydwy bieOdhddickzjlsmw
MsL HO8 OW Emdztse dw H dzw oL dzd € dztso j dzd W J H] dzts G
HdWW J te] dzy d tafs 9 @ dedzis € ts  fOelméndertizid,c 2006; Dehaeneet al., 2003. J
zdlsj Okt s dMmOds C izs € Bdz'sdg™ jj dzp 3 Wt dzdzgd p OMmis Is
Wizde€ yd sdzOdz! detsc ts Misthisasjy dizd W B s 1ot figds oyt©e O dzdf ¥ tod tol 15 1S
d dz¥¥ ts tc d{Priys$af 2017;Laureys 2005;Erikssonetal., 2007.s H O dafiAtsfozdz H s Ols §
2O tcOo dzj dzgd ¥ tSlsdesmw Ismyw o U Metubsts £PBQ] , @ Bitsdsy)
dmf sdz! L so Ols! W j dzsd3d dz ¢ dzis 820 dz€ dizd #lzd adgj B & tsdztle” & B M)
WikdS yd?2 oCj HdcChifimis i | dftfsedzz h OB 2 to ] d3j dzdz" 2 dzOB S tc
dzj 2teso dL 2OdzdL Oydisdade 7 Isjnded §, HOOErOAIQS W[
Isj dzL stedzOW [ ttoQmMhfdste plasdzvy s L sdzf dE) dndkG@higd ¢ . 849 Hnds@d
s Mvgdze € st 6 5 ddessdrteGals 20d%s Yeo, Bickhoff, 2016

1 OteWvHE f LIsdd3 or Hjdwvelsmw dsCod dzr §j dzj 2 tot
o' f sdzdejtdyifi j yd OdzdL dqtetso Odzdzr = L OHOY, kOSCdms COC
WikdS ydw, d frOLOCIsjtedL k¥ Isfyw, CO¢ fteOo d dzts, dz
[Parketal, 2013. R dz¥ ste d3OIs d o dz' ezd fif fipde - A @I dzdz” = Mj s 2 W
Milsd?2 W[ltuv o MmMomisswdzdd { ts¢[Bawerétal e281¢;Emmtigetas, ODI; e
s3dtedzse d J.Htel , ZRORWOOIEte] s dMmOds sl Bj 2H s ©
nOtcOCIsy tedz’" = H dzVv [Allen & talts 80115 Rodazza, jMinati, 2011; Smith et al., 2009;
Sohn et al., 2015 tz@L tclzh Gjedfr ~yJj tcj BtcOdz! dats?  Olstsdgisic ¢ 9 L
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Is to © §GHitert etal., 2018; Sharp et al., 2014 dztsB Odz! dg' j dzj 2tetsdede §j M4 ls
f tcOo d dzts, mMih jMmlse j dzdzts EZHOdzj dedzr § Htekze I Htelzg
mMAzsy dzr § ddzlsj cteOIsdoder § WkdSydd. 1td 1 Issd3 tdzd
ZsC Odz dz" = Mmjlsj 2, sB J MY Jj[MaheDénHeudel et a.,L201]] d3lisdz@ & dnu
GdizsBOdz! dg' = dgjtetsdzdz" » Mjlsj?2 fLroeatdvjlks fsdvlis!
L OBtsdzj 9 Odzd 2 . 1 Of ted A3 to, 9 dimmdzj Hse Odzdd HBB G
b dz' yeJ ABehuitzO et al., 2077 dzO" dzd fme w L ! ~nOtcOCIsj tcdz n b
Bsdz] Cdzw tcdzr = 0 f OB dztstE d 0B dztsd H dz" - Slsdztsy § dzd 2
Csdzd yd Mise j dzdzr 3 § ¢ OL Olsj dzv iz € tfs Gt § 45 dizis 2izts g l© &
(DefaultMode Networkd dZgMN) df © dzd j dglg desdliéncenetwork.1 sz d d3 Qo Iststc O
ZzO2Isd dL d&3j dgj dedwv W EZdzC ydtsdzOdz! dets?2 €Ctsdedzj CIlsd o desfyls
MdzOB sMia '@ tefainfj v dzdztflaager &fCalizj2@)8L @ OC dd3 B t.OL 503,
Ctsdzdzj SIsd o detsfmis G dzsB Odz! dz" - dzj 2tetsmjIsj 2 Bsc kzls
CtsedzdIsdodzr = dzOtelzh j dzd 2 .

10 dzts f sC0OL Odzts, Yls ts COyjmats Wikzde€ ydtsdad te
Cstetej dzdtelzjIs f kM jh detsfls: ¥ t6j OdzdL Oydd GiCedes j c
etal, 200, O 1OCHJ Ytod { Olstsdzeectddn j MW dedz” [Ro@HS! arfpPfifie d o
Btsdzj L dz ¢ dfBeljirdchiRi e plicZ1g d dzd B tsdzj L dz' [ul] Qg[S d] defifpiictiz®
2019. Clts ftsHIse jtey HO] Is tsB sMdzts o Odzdatslindz? y d § dz@d
tstc 6 O dzdH jOYSiddzetlzis YO d o dzj 2 tetsMilsj ots?2 f OtcOH d 6 d34 .

112, wjild Wftuv o MmMMmMisswddd ¢t

1 Odetsdzj § otMmfttsded e diig §ipdsd, o wltu:
Md dzeht i3s s ts tc dz0 fc ts M Isda]Asdgfiflis adgtizdzO W , EftcOo dzw s h dn i
dzOL o:@pdsy Sy desd L dzOoud issiisd)(t d Mt S ute jozyjSosdsts taf
Mdlsj? ZHOdzts iy 9" HJ dzd Is ! i ] Is dizO Is jdRODf dd{dEziPde,
C i3 sdzj dzls™ 2dd dztec@digjdelz " Otcdz’ § S BdiY tsdzj dzlsT iy j[Gafdoriz {f t
et al., 2017; Thomas Yeo et al., 2011

s dMsC dOLoa Oded?2 Milj?2 Wltuv dzO Odze RHirerifélis d3
2013 tcdo J Hj dz' lou jdsOB dfidNiaul t Mode Net wor k), d dz
tcOB SlsT  tdIsEds (O IsOC ) jvDMNG € 4 &) f dets[CAdDMNO t d Mz Bis ¢
tcOMf sdztsy j d&2ZO © BIHJOd dets?2 Htoj Wictsdzls Odz! dzts?2 Qtste,
sB dzOfilsd dzdy dgj 2 Isj d3j dedats?2 H tsdzd . ClkskO Mmjls: IsOC Y
fMtej H dz¥ © o dMtsydzlz ¢ dL o d dzd dzlz, 9 Jton dgs & o d sy dzk
[sdetsdIsj dz' dets WhkdeCyd?2 1 lsts?2 Mmjlsd dzgjls JHJdesE s
sftej Hjdzjdzdd SCBBedzdlsdodz" -« WhkdzS yd2 LIsts?2 Mmjlsd M
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Slsdesmd s j dz' dets dBslststedzr = d [Mrguiies) gt §l.y2986 dzdg' IssO  digjj Aste t5 d
otsodz yj dz0 o W istedzdtetso Odedj, otc] d3d dedzz® ftedow L €L
ftcj HMNlsOo dzj dzd 2 lsdzsmdlilsj dz? des Isj Skhdma L OHOY. [ O
odzzlstej dzdzedn d o dzjh dzdrm Misd Bz dzse d { tcfRoysetal lR01B Y
Spreng et al., 2013 uOCyj Mkh jMmlse k] IsDMNdzj aladg dzj jlsz® fg,
ftotse dzsL Jtetse Odzd W , fMj BOdzsd yj MSsets OmMMsyddtetse C
[Dohmatob et al.,, 2017 | DMN dzj 2tes0dzOIstsdzsd yd MS d Bsy dats
o d i ts y dzts [Andrevsstianna et al.,, 204 CIs©O f§ sH M Is Eyomlsekzj s
fOdwWIsd, otstBtO) jddvw, tOL A hdj ddvw s B Lk[Bdetalds,
2007; Benoit, Schacter, 2015; Schacter et al., R012t Odzdzd j d MM EMNS Y @ &PV O fif
dzj SBsIstster J JJ4 BEyofmlsed HjOSIsdodtelkzelsmwy ot ote] &3
o dzd &30 fledxv et al., 200pb USGHO Qo lstster fH j dzOudedzdz® JOE ' -
Ctsdzlste S stetcj dzdtelzjls ) or f sdzdgj dzgd j &5 L OH O. { HdzO ¢
DMN OSCSlsdodzO ot otej 3% o' ff sSdzdzj ded v [ShEpiYRERB e’ = YJ

Hdls! EY§tcOo dzve(f d Rkt @ UsdOX XJECNY { «REGN$ dz@ d f Iz dzts
JdzsC OdzdL 2 Ismpw o dzOIsj tcOdz! dets?2 toj Wictsdzls Odz! dzts?2 ¢
dzd ¥ dzd 2 Isj d3gj dzdzts?2 Htsdzj , O OSCYJ o Mtej HJ dzdzats?
or fsdzdzj dz2dd L OHOVY, VyYJdzj dzOf tcOo dzj dzdetsy tsBEZYJ ded 4§ ,
L OH Oy, ¢ ts dzls te s dz! ddW stedzOydsdzdztse s ff slssC O o
WEzdeC yd2 ddzscHO dzOL " 9-BY i3] de@els 2 tc @Qgzis tzts 2 dzs dz@s d L
M Mmjlss DMN, Hicze OW Mmj Is-f tedsdgls jol® dzfiple & j didzt=h Lota
fsHMmjls! otodzj yjdzdO o Ctdalstesdz o dzzlstcj dzdzed n [Kinis 51
et al., 2019 [ ez O {tsHMmjls! , MowL OdzgdzOW fp MJls+ ¥ 9 &
o dzj M ded n -LipleodidEjfdds” ~ [Wiuephyyet @b fiP82) 1 j HOo dzd j dMmMdzj HE
Ybsts tIsd ftsHMmilsd Jdid* s tOL dzdMuddygptalf 2Es j tedzr  + ¢

g Odzd j dzls dzdp" d fg dis'© Is OC njj ¢ y<haterior Salience t d Mz BsE
«post Salience{ d Miz2Aes W OMY sdztsy § 2O B  dZOIs j e Odz! dats tsls dats ¢
fswides?2 dL Ja@dpdzqOjls o MmMisw EyoOmisSd dadydzj 2 Is
Isj A3 dzdzse 5 Misj Hdzj dzgdw, dzOIsj tcOdz! dzs?2 o W tetsdzls Od
Yd edzzs mMikeMmisOdzydy , o dzsteOdz! dgz¥ Isj 6 d3j dels Odz! dzlz ®
Y delstcOdz! dzr jddzn Oz @ , 5 ¢ d §f s5ls O dzO 3z y, f OtcOB tcOR d
9 j dzZstesd3dj HdOdz! dzf | WHEKEO IsOdzOBBEMO. ClsO Mmj s fs
tc ts dzd , Cslststelzed H 9 izl & tzdEOP 18 dsvizg 9 Oy dats 2 ( OdzG az.
[BlcOBBISCO 1OCOWCHdEOGEBIMYddd tejH]djddd {toj
flsd i3z dz® Msftsls daf fajeded M o delzIstej dedzd djd.  Mests iz tsixBATEO C
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tcemMmMC WL ydzr n tcOBSIsOR MOdzdj dzlsdzgzs fMmj Is! d dzs G+
4 Odzd § dglsdzlzs Mg Is! d3ts yfiplgts] : tc BLjHdglsdi@slz! dalz® g Hs ¢ 9 dac
net wor k) d stgue zdvtcdsist -dpgdésr cu( arngmueétowor k) .
tcOMY sdasitg@BOsd3 f sdzzh Otedd d wslseo j yoOjls L O o dzd &3O dz
o dzj " dzed n L dzOyd {QorBettagtiald APIzts o) to j HY sdztsy dIsj dz' dets,
Yyomils! ¥ BBsdzy § ¢ tolz{ e d dzj s dadtylps RaAstdzs®2 Mmjlsd, ¢
Btsdzj j tBhdtodzkr L OHOYk 6 tBtOBBIS] M jydw d-
A d dzG Iz aviftgjditt z dzv e dzOY f sHfMjls! L OHj2Mlsotsoa OdzZO o
Metsy? fwdesHj d Mdsibahdesal, 2618 § e Migdy d dsle d2tsz] v |
MewL! dBjYHE dgjsBratsHdBsMIs! 8 § jtoj OHOYIsOydd o da
OCIsdo dzsfls+ 8 o Mtcj Hdzj yd dzc z dzv tedzts 2 s B[\WIR Eflald 20120 I
Mse dzOmMEze smw M Ctsdyitfydi2, o C(skttes? MOddj dlsd
fdteyHOUd o Oy datpllicing Czt)dslim, BTN d d

[ dudoOr dinigies A s OF xijangpgest yddfiylz Bpts Cte O s dztsy § daC
ded 3 dzj 2 dzsBdzs?2 dLoddzddzr, MiejHdei 2 d ojterndaj?2 o
CO¢C odHdzts (L dd dzOL 9 Odgdied dzc Bl s Qj B S X dSCHHE
LOHj2Mlsoakzjlsmw o Itsdz ydmdzi ¢ted ylsjdedd. 1 W H]
d L tod o jtads frdstdc © dzfyls o [Bamtktse? al. fip008;! Fedorenko et al., 2013; Geranmayeh e
al.,, 2017; Seghier, Price, 201X Ists &sy JIs BT Is! sBkMmdzse dzj dzts Is
dqdW sted30ydd LOHj2Mlsalzjls COC Ctdastetsdz o dalzlstej dack

[ 8¢ 0dzdL Oydw fifdady § is@izts QO  frig AsCy«QpuditiryeS ytdd'2y des @ d Is
sOCYd dzOL9oOddj ¢tBdEZOMIS! Jo j wd@fCdgjeds ldrQj dag O frpt |
dLoddaldgdzts tsfstcseo CO d f tsfls Blfs dabs © @ dzfh el dz Aoy g
tcOMYf sz jJdp® sz § szl W Otadf@ IdigsiLjc Oz yOMmlso kzjls o  to
f stcO) j dzdd dzOB dft 2@ e flz©O @EW @usdw 2021

1 e d Is j-tfias tedipls tc O dzf Is 4 J ddbplizClizts C@ J bs O ¢ sxYisudgpatiahf do' &z dpts ¢
mMsmistsdls dL B dzOMIsd o jtrdzj 2 Isj 3 dedets? HBsdzd, 1
Mtcj Hd dzdetse s o dMsydese s S A3 dzj S MO, L tsdgr 1 totsH BOG
detcOjls 9 0Oydalz tc ts dz ) ts B jofftL JQidazdiizfs 2 f td tizfighs ta @4
zdlsj teOlskztej JJ didsticd OOz dz65R) rogjisdadz® fyj s & . 1 €0
HOdzdz" », ftsHIse jtey HO hdn dzdadiidtgd degifiyS sdzr Cdrn s

1ted s dzv dzOw Mg Is o Cdzt yojls o Mmisw L Ol' dzsyd
CsteCIlsO fmJlst ZzOL " 9 Oj ZOW IsO¢ % J sCydf dlsOdz' dat
dde stedz®ydzef 2 o' HJ dzv 8 I JdpidigstE® dzis @& s<digh WMigudbn dovin 2 dzts
4 d &4 HJ Az ddztizts SO Is O si«prim fifigu@bytd o' i) iz dpts s B34 s dzj dals ",
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Clstster 7 Bjtlzls dOYUOdzts HBtL Odz d&' | d 9 dzlstcOdzr o
culstse ftod L tedlsj dngezibidgretalsiggicd v Isd d

b j dzfts d3ts g 5 g dCnfiz tizts SO Is O € »«Pensiyimbtog ff Mz &pis § dzs YO 4 |
MiBY dmcltstcdzz d McBOBslststedzz® B dZOMIsd Ctster
Bslststedzts?2 | defflisteautz® HJjVwWIsj dz2 dzgsfisd &L 6 O. R dzfs ¢
M zOMdzs OO SBRBdYUd M tOMYf sdztsy j ded & . ] 1 st
Ho d J ded v disd 30 ¢ dzfGdzdon @ al., 2017; Thomas Yeo et al.,, 011" dftss C OL O«
uyofmisdy Mmj dhtdslststedzts?2  MJ IS[AJ wo jthig HYQ2H f Odef) JLdgHfCr
o 5o dzj udgteids{tg teglats 6 5 fvig gyl dlfpr GO



16

JlaTepanbHana 3puTesibHan MeanunanbHana 3puTesibHan

{dMzdsS - j BOdyYy MEdJ
or wodzw j di" § fts HOdzdz d3 W
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Cdeyd fydw
9 1 GCMmY Jjtedd3i dzls Odz! dg" w
Shenet al.,, 2013,
LHBStesS9 " n
al., 2009; Van Den Heuvel et al., 2009 d3j Mmls j

B O Y wHIse jtey H] dz0O M { tsdkiorheyetal, dA]l0, tc ts
JAddghz; al, @A \Virfentet aldZDO7 to
fted MsfckEOs sdE@Y d@dzd’ -
d [eeicilsé&t al,d2009; Hagmanet al, 2008; Skudlarsket al, 2008; Honey et
M k& Misdssh j dad W

O sOCY

vOoBdfy@f dmssS My Isj 2 Shirdratal (2042) tcOB IS
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VU dzsHj2 M otesyHjdadzs?2 OGjdzgjL dj 2 dBswEdzyigls:
(s setcO¥dqw, O IsOCy] ktose jdz@2 odzkzlstcdmjlsjots?2 ¢
sj &3 5 [OOapddallz 2003 o dzzlstcdMmjilsj o Ov W EdzC ydsdzOdz' d
BN de@zOydlsj dz' des fdedy i 2@ o 5 dL 17 dMmMmdzj H 59,0 dzdz
9" 60Oy J dzdg'daB® B dz§ thedzfizg3 ¢ Is J drEAS@ERG(L s O dz o HtojHS dzd dz
dLeoddzddzj] d MmMtsmis O dzwe¥ bsd &OI8 j tc O®dd'NdzOY] tgtgtdfisiteds o t€ ds@WMs
By dls §sBsy’ Bl Whdsdls! fdady jdedj Btsdzjots?2 yko
mMsmMisswdzedw E dz#Hj2 ) OcjdgjLdj?2 [u.

1 Otelzh j dzd W or fmh j 2 dzj tco dzts 2 HdWliIsj dz' dzsflsd o
Slsdegsmdlilsj dz/ des dgj ctczBr 2 R OLOCIsjte. 1tod OcGjdzjL dd
sls lsmkzlsmise dw jeéts LOSCAkZOHSd E { &3Btod tsdz0) a34
@ZOfteddsj t6, UdteiL Y Jte] Hdes &g thtadlfplshytltoAi2D1% fnth) U H @
Yylsts ftoed OcjdzgjLrdd [uv ftwsdmatsHdl EMC tstc] dbddsdzO
tcOMf esMistcOdz” j s dzg@ dBsL ¥ j yss, GoHIse jteyx HOW {t
BSLEO Bsclkls BtOIls: dzO0 MiBw WhkdzSyds Mmewerd d3gj )+
f Ostsdzse d j 2 [ v BJL Hickze dn Mtsf k&ls mis edtsfchizdss S\ jdz
fidrdud MSdBd Wikdl ydwv.dsd, Owardj dddds an @ttt s 6 G
ftesmisr 7 1 CMf jtedd3d dzsOr dz2O0 otej d3v t6j OC ydid, B =iy
Mz dzse s QRO j BEdQEISO WEdSyd?2 odLEZOd dzs?2 d Is¢
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CetsteHddzZOydd d MmbjtejscecdatsL dMO, orweodzws hdjfmw
BN Ysdzzh Otcdzts§ s Wedd3schdp@ friids omftg. , 2016

Az dz€ y Jd oo waf @sefmle Mmdmisj dgdes?2 HjWiIsj dzt desfyls
ZsC Od dtsds fOstsdsedyujmMStsd osLHj2Mlsoadd d&O [ u
HgWWEkLdr = ot YHJddVYes o dBets dBBSL GO (HJMYy

15 HOdzdz! dg 28 dzq[dzig T dzd dzO, 200 4; 1 kS dig fizgoy doft d »
Mg B sEBEeayd Odpsdetied gy H j dzed W [ v Blsdsmdlsj dzt dzgO. |1 5L
MdBfIssBO HdMSsfdd ddd HIMeteoOVWdd. 1td (ot
fd df stsdgr dgOtelzh jdzdv WS ydd dsBd & HBdj2 ¢t
CtststeH d dz0Oyd d . L ud dz 90Ode &8 Hdzw dLEzyjddw Wiz dzs
WEdzeC yd?2 ftcOotsets ftsdzkzh Otedw ftsfpdzy EZHOdzj dedvV BO

o506 dzOfiPddslzs @3 | 5B tots HIIRBOG)WS 2 ffd - d yd MSdj dzOtelzh
90% BEdz! dz@ m» M s kO-fty dAff Wdfdztf 2,  dzd 3G OMIsd ydets?2 0OG §
Mz yowrn CwtsossdLddwdd? o [uv d jet ©OL BB e yj dzd?

stesdgj Istseéts, o0OtdOkdody j Bt tsdseduinNsd]
bdz yej 234 O ( dMmistsdeyfQizctial, 20dF o Qtod HPdef EOWY ¢
HiWdydlsO o ded BOdedv (kzd3jdg M jdedd o s j[Bgidpandel &, {
2004, teOMmMmj wdsdetsdz MC dzj tetsL j[ZaidelH jacbphodzj OBy d ©® & O &g §
Ctsedzd Isd o dzts 2 HdgMWEdSydd E ddSeodHOtStse i tsfd
J jo0Oheddz® d]. IHteff s d2jOHldB] &3 Mmdzlz yOj Cscdzd Isd o dzO
dL d3j dzgj slzd ¢ dgefo | BsL sdzdfmistsets Isj zO0, cHj Wttdddtolkzj

1 Odetsdzy § o" ©OYjdedz' § d HLBOBOdUIMEd) dL
Msftewy jdde" § M YtotjyHjddjd (HJGE]djteOUBELRY s
stcOo 3§ . Il sotcjyHjded] [u orweodzjdegs E 85% f Oyc
ML dzOdzdY (SBBO d fsMmaiHkzshd] §aMsS(SEDBE SO,
1 sotoj yHJ ded 1 Ists? MstczClskzter slsdetsdls fiyw ¢ ud
dzj B zOe sf ted W Isdzg' ~ dmrtsHB9 f ted f sMmislstcOo dizOIs d y
dzj 5B tcOls ff d=fiPldefs)o © |d Hte. , 2019

sdzj HEZjIs ftsHyjteCdlzls:, ylbts o 1 Idz Mz yoj dac
My sOs IsmMw M HdWWELd &3d feotejyHjddvdd HEkzE(
fsHSC SS9 7)), ) stsds ydmdzj slsdzsmw h - mw ¢

WEdS ydsdzOdz dz' R Bizp izj BBl Bdas HOdzdw JC tamst CCldidsa)te
) BjSkhdd bktte dj v iBizda@dd W tof 8 d s @ssdajedzdzv aj d ¢ O
sjSkMseHz@dzd™ Yf wd o MmjcBpdzsOF lwOCIltso
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115 ]l dzgzlsted §f sz " Otedz j -L @dby dizts ju daizig B et OC Is T

Il dOfmstswh jj otej B OCIkdodats dMmMmdzi Hiz¥ Isfyw  dzj
stcOCIstso : dzdfy @A 2 dztsdgsiE dts Otc ST loyRrse  tzsESG , o j tc
dedy ded?2 HtesHtsdz dz" §j fEk2ySd. Il 2o j s Mz yOj -dzOc
LOIsr dztsydze" 2 IsteOCIls, 1OC COC Bdz dgOdBtsdzj j ftetslsw:
Slsdetsh jdedy ¢ wBiMfjujdeds HJjWIsjdz desflsd dzgj M¢E 5dz!

1 d ded 2 -LdI8 "datsts y dz'62 ¢ dsafOkrIs? Ofigtg 3§ Olsd o dz" = dzj to
MsjHddveh d2 dzsB dzz® H S dz¥ d LOHdzd] WOk @sdsgd
O j teOdz! dets?2 Miststetsder dztsBdets? Htsdzd, o Cdzg yovw tss.
JHddzr 2 fEys¢, Cobtster 2 ftesntHdl oHBAd dOI,jteOr
5B dzOMIsd dedy dej 2 yYyoOMmilsd ¢ dzOkfistekz B3O dzOH Ctos Y& 59 «
cOMrsHdIsMY Qo dztsBj tedzets, CdEmMBECOL ds. | dsB.
OB oatsdzsC dz0 dzj Mddz' dets tslsC dztsdgy 8 Isfyw  tsls j H d dats 2
StcOCIsO ftosatsHWIS osHtsdz odMmtydz - d L Olsr dztsydz =
d fotsH dLtdzdMissets Isj dzO dzj ¥y Ol d&ixHEZ 1] btcO
oLOdBstOMf sdzsy jdzdd 1 Isdr MlstekSIlskte MthtcOdzy j Is
LOIr zsydesets tsc O otdtstdO {Isdn bttOCIstse dOyd
otsdztsS dzgO, MsjHddveshdj MzErseoks (fodv I tetsH B3Odz
OmMMsydOlsdoe dzze Ctstckz o dMmMsydes? [Retsdes Parfgya 983 Rieads dzls
Gloor, 1997} tsls Od Hst2014.

Capsula externa

Fasciculus
arcuatus

Fasciculus frontooccipitalis inferior

t dMz&sC] shisBstelsOdzy dz" 2 o f OtcOls BESL 6O, dEOB-disEt
L Ols' dzts y dz" Fascidsiiesioohtisocc(pitalisinferior) . I L wists[] dsus Off s ® B014M
tcOLtejh jdedv ftcOo tstsB dzOH Ols j dzw .
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[BL Bt dzdlsj tOlskzter fts L Sy j tod d3j dzls Odz! dz" d3
ftsdzj 5 jteOydtsdedz' » SCtscdzdlsdodz 7 dzOtekzh jfdsE VL Otizts
Esdz 1J] kOCkO o 1 IsdJKief @ H.s2008c¢ qv Y dgPaze d e sz ey d
ktcOCIls disyjls t©OMMiOktede Ok MY € OC d&dtsc Y 2 dzS v
Bz NS sdz' $ 5 OdOlssBIUj MSdR € &Y dzj dzlsSmaihbo db SR0AB)Y y C
ftoj Hdzsy ddzd € dzOMMd WIgt€ QSYlshi® ,tc L H ERY G 2O Ho O
odzzlstej dzdzy J . 1 dzgjh dzjJ BleojHjdzdy dzOyYyddzOjIsmw o
dzsB dzts?2 dL o d dzd dzj , gd3j v BBdz-bles) didessils v oz itz & iz,
l dzzlstcj dzdzi i Blso jHjdedj to®Lhudjrdzv jus@nl ™ deisGufiiis te diidis ) thir
1 OHdzd?2 Ctdi3f sdzj dzls o dzzlstcj dzdzj s tslseo jHjdzdW 1 [ )
HotemMtsdzOIls j tcOdz! des?2 fJtoj Wiesdzls Odz! des? Ctstej . wtcj H dac
dLoddzddz] d BBCtoats?2 wtBdltWtotddsOdz! dets?2 Ctstej . ]
d dzssdsdikz ftsds miz. ldgjhdzgjj BloajHjded] d L OHdz
or fsdzdgv s fyj 3Odelsd yd MS ks ®©BteOBBISSCE ddaW sted3OYy d d
By il dMfsd Ltso Ol Mw o drzdz! sddEsH Odz! dets?2 g dzfy
odzzlstcj dgdzj 65 Blso jHjdedWw Bsyjls BT Is! otse dzj uJ dz
WEdzeC ydtsdzdtetso Odedw yj dzse j € O.

[ tczedj [Ceadsast 206 dMMmdzjHEshdj oL Oddsme w L !
Md e d3d dzlsts o stcOCIstso 1 /1 d s O¢ d d&3d C sd3tf sdzj dal
MdedzOdzd L Jtetso Odzd J d EftOoedwehdyj WiEkdS ydd, s
EyomlsStseo 1 [ stcOCIstso : dzts B dz" 2 Zyomlsts¢, tshis te
v j " desilss or f sdzdzj dgd¥ L OHOdzd?2, LOHJj2Mlsotseo Oah
Ctetcj zfteso OzO f) YOS ydsdades? OdzdL slstetstf dj2 o
11 (efmy dmyfrkzjdrj B"dd fwOehd). vifjh datsh
WedC yds MdedzOdzdL dqteso Odzgd v, ROSCMdROd des € stetej d
11 . vt jh desmls! o' fsdzdgj dzgdW L OHOdzgd?2 O tedj d
1/

1.16. sstecs S MY ddzOdz! dz" § IstcOC IS’

ststelsd ¢ st d dzOdzC dzzY ds@BOFE ysS JdtcOBdH A2 MdH
Codzso dgsets BSLEO 9 B &zOMlswr (o yj dzlstcOdz! dats 2
olststed YydzOW BslststedzOY C O, § jteodydzOw MsBOIssM
MY d dedz’ o5 [temnarces df., 2009; Seo, Jang, 2P13 | sdzsC dz@ swuv  f tosh
pdzizlstej dzdzj 2 COffizdr d sy BsLEO, o B &OM
focsHsSdZE B9 Olssets BBLEO Btsd hdJdzmlseats otsdzsCtsdz s o
20 € sdzlstc dzOls j tc Oflz' HzBMe] gfjdEleste odaalts ¢ dz0 M d dzdets ¢ 5 dst
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d dzdzj tco Oyd Hd MisOdz' dz" - Ctsdzj ydetsfls j 2 d Ctolzt
fitejSteijhdoOjlsmw d MmMsHjteydls ©ls 5 H[Satall & &b, 2828 ts
dmj BO OdZOtsd@dyj Mitsets twOmMf sdzsy j dif 'R dzS @O fa5CHE
dzj f jtoj Ctojh Jar@ls ptk@ @ dglf sdzj dzlsz s s U, fMtsH j oy Oh I8
o s dzts[WN&adzet al., 2024 NybergHansend ) s O pNioergHansenetal.,, 1963 tsif B dzd € ts 9
Yylsts bsdz? ¢ 9 10% MdzzyOjo EZHOes Odzsf! tsB dzOtclzy dls

MNpeueHTpans-
Has u3BuNUHa

75— Hoxku mosra

CpeaHuit MO3r

Mpoponrosatblit
Mo3r
Mupamunasl

Mepeceye- (
HWe nupamug

JNlaTepansHblit BeHTpanbHbIin

ker ———dilib / KCT

BepxHuit
MOTOHEWNpPOH

K Mbiwyam

CnuHHOI MO3r

HWXHWIA MOTOHEPOH

O603HauyeHun

t d ik das.c 4nJ BO BegHggoEMp; d3—c[> :{xc;ﬁ;o&‘el:c ts tc OMY cdasQ tdzfd W
f Qo tstsB dzO Pty P Wizdoy d e s 0 Odz  ff sOpehStax€dite@ey- jAdathmy & f
Eir;igoiology ConnexionsWeb site http://cnx.org/contentcol11496/1.6/,Jun 19, 2013.,CC BY 3.0,

] dmmdzj Hise Odzd W - f 5C 0L OieOmIs s v @zaf Moy v U o34
WiEdCydg 2: HdMIsOdz! dz" § 3" hyr fOdz? yjo d dztsH" ¥ J
Cod3f sdzj dzlsts?2 sdu, O ftesCidkOdz dz" j d3r h yr ¢ sdz
s O&dt O¢ ¢ w®dgdsddSStlz dztsmf d dzOdz! dzf 2 IsteOCIs d o J dzstcOdz
yomis: SHU Btsdz! M j LOHJ2Msosoa OO 9 sBJ M J Yy
SHdzsL dzOydzOw Mmoo w L ! s cHeQ@dgdgiaylsd @ L, » foOHErLitodz
AftSH! BT d dzOlsj tcOdz' dzts fMmtsuyamna et dij 20® OMendbpd, dEoudz@s, 2008;
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Schaechter et al., 2009; Smania et al.,, 2087z dz¢ ydd o j dzstcOdz? dzts?2 yYOMmlis
sHdZOCE o dzj S slstste’ ~ dfmMmdzj Hise Odzed W n Zlse jtoy HO,
ftesCMdBOdz dgr § 3" hyr , sO¢dy C0¢ dBezMCEd&OEZtO
9 jtondzed n ¢ gCapedaztOfisDavidoff, 1990 1 tcj HY sdzsy s j dz' daets, ¢
Fyomlsese Ols! o B iMfJjyjddd ~GH! BT .
I Wiz Hislp ®Bdzd v & j o O d Hts. |, 2020, 2014; r
d Hte. ] § 0l 7dzls s o it tovsfous,) HOPBPROYj LLHA oSO T 7 H BE
gmgrsizj &3 | o f sdzdgw dzd MOBsSMIstswilsj dz' dats d f Oof
My d BeE@Ljy d 30 dzd J fOdzr yJj o oz C d ) CkzdzO¢ . 17
Misjtcj sisdf detsls Lsdze W[tw slso jIstso mMtcj Hd LHB
HgWwWw izl degP8ilsde dz' = ¢ j i3sH d dzOdgdsy jdnSiafi~  d4Q tait) fryli] @izgd2
fOydj dzstseo. ¢dzOdzdL Ltsdz OSIsdeaOydd Wftv E §0O0ydy
Yylsts HEBdzdtekzr hdj WEdiydd oBsceckls oL vl zO0 Mmj B
dej § JeORIHAz §J tOSCI" d f SlHEaStefus®d3diH disfsB e dsiplOjdzt
2021, 201%. ClsO cditlsjL O o8thd@Gd dggz@h o § dz Ip)ldzlj H 59 O
Coyjmlseaj ALtde ddalsjtcj MOA daj Istsdz € tets d3tfls sasde'dy
BsLyJus¢ d f sHSheowEetab ', | 2WOHBO z Is jl.tc dzg] sfdz@itddz %, | d2=0
ROt OMIsOdzedd ¢ J B Otej L O WEdS ydtsdzOdz dz | Mmowi-(d
BsmMistso setsd BRig@Gddd ® Odzd iy . 1 sdzlz u g dedz" § H Odzdz" § t
Csd3f § dzMOlsstedz | ftesyj Migr fted Ho dG Olsj dz dg' =
ftsorhjdzdjd3 Hobkfisstesdzdzd m dBslststedzr = d § Odzj sMmisted
[ftejHjdzwshOw totsdz ssuv 9o ®GeBiMfjuidedd (s
J HEZGC =W H ] OB sis [Stribbpoe] ah, 20P6; Spiricds et al., 2021; Stewart et al., 201"
Takeuchi, lzumi, 201§ € OL Odzts, Yysts bLcOSpsclzls @ By ) o ts
Vstedzddtetso Odzdjy L Ists?2 WkdzSydd o detslotgy Istd 3z i Goxig@ly
Hdzw dL Eyjddw MmewL d Mmtsnh teO dzdzsGue@dzdsLic®uEpE® dif diffiyf 2 (6 1
o' h ftcso sHYYizdE d . tdLEzdz sOIst ftcj gl ® 9 dzyjdggthidH
9" Oy J dztizts@ls st s twgj i GBtds) L OAfptsd Y[ v d
12y jtoj s e so OW IstcQo &3O € OC C dzd dzd yd & Ow
ZOtelzh j dzd v dnH azpaadly j dz dzes?2 0OC Isd o dzt
Y] toj-tRtlzisec so OW stcOo 3O W o dzw j Isfyw tSH dats 2 gL
M3 elsdzetsmisd dzOMJ dzj dzdwv tcOBSlstsMf s dzsets o tsL 6O
Yd dzso j & sy OHO¥ s o BBz dzd yHdYadeatzal, z2A2ac50;% Isi1  ldneda)
2024, 1 sOofsp d athMindd0o®EBAZ]j 2 ddzdz ctcO) HOC
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o fdzj HMlse dJ { 5z Odgdets 200, [ uft tdsfs dstfste j d d3kz M j Bz o | dedigk
stezHtsM shte kss [Eislss O GHERH.0

v 2/3 (eibegy'@s vd Msf oy HOjIsMY Hodc Olsj c
@Owkh jddwdd, O kOCy,] ©LOMMstes2miso Ok ML dzOdzd v
Csdgr ) o MsCdd dMSsd Ystddoss Oddw L Olsw y dzr ¢
(0jcjlsOlsdo detsj td Gd dz20t ©dgdzd P | odHT dBlsdL ds
Gtz &3 Y Mdrdud MSddid dOtelzh jddwid, ftjfwishmisetk
Msyd Odz' deR O yljreded & 0 YMmdzkz slsdesmwWils Mmdzj Hlzs " dj dz

Ctsd3" d Mmdzjdeve hdj Htke HEkzcO 1 IsOfr , dzOyd dzO#¥ h
GdzOL BBsdz dzgsets L OCOdzydoe O hjmw ftswoedzj dadj o5 ¢
or ff sdzdzj dzd v {Cizbiriedtdt QAL H;2adreysetal. , 2009; | sSBtnatslstse

1 ©2yd 9], 2O mazsistewy dz0O HsMisdedzkzlsr §j bEMmfj~d o f
fOydj dzlstse dzfff efdaf CPyde tw©WWHO Y HEZEZOteSHAE = t6j €
COljetstedd [Gigma gtdzls RO18; Kondziella et al., 2020 dr dzj 2tetstcj C
ftej HMIsOo dzv j Is L dzOyd Issifdim jdr jJdnildopdfsppdiafs Misld s e z Mdzts e
Ld&Odzd?2 s fOlstsegjdejL j WO GiEfpldsmoddeff2v. d tojctcj MMO

I't s OW -eddjsHizfsSetsf yd ME OW L dz@aj @ dgtisfiplg O B ff tdae ds @y df'd
) v [=. k2 f)dzO o mide dz'ONj s fyayy in@dzdz] &z dg' Isd H d My d gzl deric Bz
Cdzd dzd g MS d n dimMmdzj Hise Odzad 2 , dzOff tc©o dzj dzdz" ~ da(
ftosedesL qtetso Odzdj HZORBISd 1 st v, orwodzj dz@j s PO
B rOdzdL BBse  dzgj 2tetsf dzOMisd ydesmisd € OC [sHdesm Ols o jsdnd
2016; ¢dzj SMOZHEESEO ] fo HEf|l. HEE@IRENI @D dzs f tcd o dzj € C
dzd 2tetso dL 20Odzd L Oy d Zakharbvis &€ db,ts 2040 W dzwdzS y d s dzO dz¢ dz© W
toj L t5dz0O dzfn dzO v [Rigkalldgteta @O I2 O tc tschHAg 2020;0wenetal., 200§, O IsO
CCJb dzj € mOdan tlp2007;CarrasceGoémez et al., 2021;Chennuet al., 2017;z O tc ¢ HOtg
2014.

s d&OMmsswh jKkz ot di3j dd { tsdziAsudzjdasts tsdgdi 5@ detis 2 d dz
Codzso dese fhtc izl § Dua @PE | BOKBYE Kj dz@ cdyMSiRd ¢ W
ftoj Hf Bdzsy dIsj dz' dets dzOd B 5z § L d&zOyd ozr ~ Hdzw 9 tsfy
W tc s dflt™e d | Is OfdadzidAT [$ig Adrd j dzls @z iz s d3ts Is 5 te dzO fDentrizi ettcatf Is §
2019, O Is0O¢ % JAubiei ef plg @013. mtsilsw  dzj v fdats, L OH J DdMls
sBjMfjugdzdyd c¢Mfj ydOdzdL dqtetseo Odzdz" me WhkdzCyd2, ¢C
s dmMAdetse sHWh dj fzlsd, fsote yHJ ded J Cslstster A
My j " dftddfifids'ls te O o 3 Oolstslnuiy IS disttio@lr jHdgdgy ; o " WisfipligBg" dAUAS fn s
Ld&ZOyddizr § HdzvW HJOcdsmMbgddq¢ d cPEBWJ8BFL tctse Odzd W
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1.21. 1 tcj HiMls Qo dzj dzd v & Yy J toj # tz @zafzydptisdpOfids s Wls itz dzt) Is t
jets fmslstcOo BOsdUjMSBSEt kadslsj
I SdddduyjmSs?2 oS jsEq Ok 0MdmdafjL & f) s i) ¢z0 dagf ts )
dHjdzsdW dydtetse Ols!: MmjBY o &ifMmisj, otjdidd d ftt
f) Stz O% " drdsedpdstétisds so ©, 1 02y 4.5 WAMBZEZ L SIf Is:
BOtC jd®ded ydwv MtsL dzOsiad W to fiddsodisof®™ dadinv  [if aurdsy§) ROOSHEAzZS f
Posner 1983. 1 BHteldsastcoOqdadi s MisMmis 5w ddsils stctsts B Lagjtsdyjdelisd W
ftedL dzOC Iz slsCter 9 Odgd W CdzOLtg ) OOYJw@E 1 fls o BS@HOO C & §f
o jtodWdydtelkzj d3r d3, ZzOf tcd di3J to, Ml fikshi s 1 dzjClcts
fMtsH j toy Odzd & ML ds@zl] W tc slvdajdvwdgils My o MY sMmse dzsfls
odzj "dedj d odekzlstej dzgdedd fylsd Bz dzr (dL d3j dzgj ded v  dzOfr
dqdzls j ctcd tolz W dn. v LHStcse ™ - dzs H j 2 fMeh jMmlse iz j
BSHtemiseaso OdzedwYw d MmisjtfJjdz ¥ ML dzOdedzsts ifBajanh i te
2017. lted fObtizseduyiMSdres BJMMtsL dzOIsj dzt dgr 7 Msfl
Codsf sdzj delstse ML dzOdzd Vv : SAOMEzisWisodij Heafj HY g dzv
ECOL OfffAda]f cdzOS s . [ ftejH]jdzjded® Lktetseo dgv MtsL dzOded W
Msd@zdzr d oL @Bsy desfis! [ZaslefetatizZRIddzd v d dzflstelz € yd 2
10 20Oy MS s ktetseo dzgj f fHtdzif- tfHots& 2 )
s MY judadcymobhHSErwh j2 0O0CIsdodtlzs M j2  fiflshplasjdd
Codzso detsd 8| tRFC E AW tcdets?2 WistedBOYydd. 1 totsnatyHjded
kOO S Od d¥ &5 (@G dp OUdy oG’ Bsd "di §sd
gL d3j dzj dzd Ve dats BWOSl delgts 2 H j OW W jtoj dzZsOydd d dzd dz@Otelzh
EkOZOBI Ui MSdE MoewL j2 dsckls i winded s dzOtelzh j dac
fsotejyHjddwn C¢[Gidzinmetts208) assrPdobetal., 2009.
J f SHHJ Y Odzd d MtsL dzOded W 9 Oy dgla v L dic ts difjos s &
f Oted j sOdz' dzr dq3d 5 B dzOndsdr @t EuipssidRO05; Lutkenhoff et al, 2013.
1 20ydilsj dz' dz'o? L dzl®f tsj fif tc jisH frplsCDiodyts gl ) % OdEtaER ts dz0 d
(Wftu) OSCEHddisOtzegsddsds] dzdzsc 5 to SffrdsHiciQ) dEylshd@y WH div
HJ WIsj dz/ [Beis frf3etf 2012; Thibaut et al, 2012; Laureys et al, 2014, ~tslsv j
dzj 20O BRI MM HE?2 ZOMisswh jes otej dig dgd dzj i toj
1 tjLizd OO OdzOdzdL O H Odzdz' A dzj 2tetso d L L
fsMislsteOo i3OIs d uJ firftsh dgzOizt{dz) QSRR FHBOY tseB™ ¢i3. BT dzO MW
cdislsjL O s d3dzts G ts diyj bedifisyly] s (36 tziz fzts t3tc dasOL tsB h j dad
f sMislstcOo BOIsd yj MS ts6 s[Potapotz; bl 2HAY Misd dPdes? + Isdn
Bselzls WwWodWlis! v dzj f stejfitise §uadd ¢ - f fedaiSfsHEidaid!
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MstckzClskzte, &Rk § sk WMWY oL Od d3tsH j Xfdgfelsddju. dz' I
slsdetsh jdzd® € oL B3tsy desMisd {f astinfgdy Is Ordiztzse dagtsdaofsaiay figs s dz
fsHCtstCtsar j MstczClskzter (BOLOdZ dz" | cOdeedzdd, oc
BELFOROtetso O |d Hte., 2019

[ Yy i BdzC yqd s dzOdz! des 230 Y Bdhdcem s sd3  dzj C stetsH
dmMf sdz! LtsoOdedj di3 Bj IssH O tiz6EL @8Rk PN B iqlddsis jylsizd & Ist
HOdzdzr », MoadHjlsj dz Mlsea v &< G ez s azB&d 1 dad©dz¥ «
¢ dzj Is j figusiztsdz@dacy, . ¢ B dgve jdc j s Ols d o dets @ s tisfiplsts|j dzg@P®iad g (
ftoedL dfoSastej yaegzsor 7 d Y sHSC S S0 dzEB dz'B i OF IS0 PdiA
ddzd wBtsdrn ¥ tsdisMBtsd A< L BECS (f dzd Ordzentally consciousstate
tcOL HLRG OC yJ dzls d €16 gJQddsj dzjndzd "ils WS stcC tso r n, Hdt c
dzd 3B d yJj MS d 7 tc BP0 dzis B-dpE M s ydgB dgp Mis W d3d st @t «
fsdzzh @uefedtso © dJl.Hte. , 2011

1§ BOdzts ddaW sted3OYdd ¢ ff dzadglsipds] BOCotE] @) daf 2 ot
fted 1 dufdsjH HEP j 8 OLHjdZz] ECOLOd ttWwH MmMjlsj?2
otsmmMisOdetso dzj ded W Iz G ids t5 | QG5 @ Jsis iy L@z 7 dnaeod dzd Is § d
syj &O®OC Is jigididds fEINOY Pz@ M d d3dsj e teydeE g S tstelt
oM et &isaREtiz] dzstse ftod MtsatcOdedetsMisd ¢ dzigs & Bzfzls E t
Bjtej bkcedzjlsjdzdV ML 2OEPLsY Oy dlj dalsticas d3fi2 HEOGesdz]
L 2Oy f ds@ts > d Is ) lezO Iz s d W Jdg SOz Afpffploz@ ddsidizd 2 Y OMmis d
ftcOots?2 Odzckzdzvtedzs?2 dLoaddzddz (S OC Mmtsmils O b ts & df R
ML dz@dgd @ C O R[] ICRESMIsOJ 9 O]. d v B &MoPtiT@zBIRcPRentset al., 2009,
LsdzO L OHdzj 2 yOfmls fz0f] B sifaey 2 Md10s df dizd dizts oo W iig wihy iy dsw
B3d dzd B3O dz' dzts ¢ s M3 dzdaddafmf| v HAsuseetal.,, 2014, O [Fi@mhspgThomson
etal, 2019, | O dssycEEvEL Ggwds, BI jHJdWs N dd3 o dzj M dzj |

ltod btz wEsj sPEg@ge ftoseotsHwhdj fEklsd Bl e
L dz0udlsj dz' dets?2 Mlsjfjded BsftjHjdvjls EMmfjh dtsips Hj
139,95 tosf © iusde® o geddedfls sdsd ud Mbds | HEPUB s d s
dzj 2fgjtds j 2 tnsOgWs My lsCter s 3.
122. 1 tcj HiMlsOdstpj thzff B tc Odz! dz" = 34 » Odzdio dfQ J dA® Jj i d3judzlz

fted § sMmislstcOo 3O fuQ Bt tsi3

tdekdvyds LOfEMCO d or ff sdzdzj dzd | ofmMinr HO(
BzME zdZzOEZter MEeh jMisodzvels Hodc Olsj dz' dz' j [Bakgrails to
al., 2003. 1 sH LiIsdd3 tftiste jicHOjL dz jddipth §Odg Istint dzts fiy Is ! ykze milse d
sBtOL 59 Odad 2 , o st ted dzd di3O¥ h d OdzOdzd L ez h d =
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B detnls O dzse s Of f OO O. s s 3t sdzj dilse'y H fyle @ & s
tcOL dzd ydzr = ktetsodgwn, 9oCdz® yovw Cstwitor j, §HCtS
9 YJdzsdz dzO0 dBslssdzj 2 fusjz®O®" Idnjf Afddzdptbd@sd GdstgLde @lz" § 2 OF
Oolss®BOIdyUjMSdadd (LO dr Mk jmsedj ddj lso jlst
ftesdL o tsdz' dgr &3, ftesdMratsHWh ddiid § sH -§ tsdz®te s dsjalg
CGOdzcdzdd. 10 ftOCIdSj © Hodyjdedd EyOmksekzsls tsB

] Cttej Bd hdn fsdkzh Owd?2 HodeObjd dj Wk
o Cdzg yos h dds fJto dydalzs HagtSfIsttsoeodefzls | dz! Sdibts 2, dBts s st
CdzOL sHo dEOIsjdzt dz" | fsdzv, O IsOCyj OWW,jtcj dzlsder &
MsBOlssmMi dzh[ictizE ¥ | Ldb,f IsBBLHZOY CstcO d fJtce dydzOw
di3jsls ntshts o Oy jddzks MsROISSyds. wisots]
sBhdtodzr = MoawL j2 dBiyHE dBlsttedzss?2 d MOl d
[tes% jjdl j2GBB8 HodcEOljd ds?2 Ctster f§skzyosls fi
gL fMmj dmtstedzr 7 tB&ZOMIj2, §jttjHOsNdr ddW stedzsOYyd
Hodyjded¥, JjCGts dzj smntndausdssidd dd ©SIlsde dtzj d
Cstelsd S MY d dzOdz! dz" § ; dr eoeBLBEYHjdd] oddwjls da
ddzj His9 Ols j dz dzfs, OCIsdo dztsfyls LiIsdn Bsls s dzj 2 tots dzt
tcOMf tsMistcOdzgv s h jesmw 6 MfddzOdz dz@ o3 tod W dzj CIstste
dzj 2 tctsdzts @ .

vtcOCIsT Ho G Olsjdzt detse s OdzOdzd L Olsstc® f SHtCOL H
LSO JePRfetYce (Oydts §tsHYjteSdzls: , vyt Mkhj
fJtcORBdHd i3 d + SMistcOf JcOBJHdz" i3 IstcOC Is By J 5O
(1 jdzsoae ®© d Hte., 2020)
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Xoa nupaMuaHOro Tpakra

1 — TeMEHHO-BUCOYHO-MOCTOBOM IMyTh;
2 — 3aTBUIOYHO-Me3eHLeDaTbHbIN MyTh;
3 — nepeaHeMOCTOBOM MyThb;

4 — KOpPKOBO-CIIUHHOMO3IOBON I1yTh

C 9KCTpanMpaMHIHBIMH BOJIOKHAMH;

5 — yeueBuLeoOpasHOE ANPO;

6 — Tanamyc;

7 — XBOCTaroe sApo;

8 — AP0 MOKPBILIKH;

9 — KpacHoe s1po;

10 — yepHasi cybcTaHLUMA;

11 — simpo Mocra;

12 — or Mo3xeuka (s1po 1warpa);

13 — petukynsipHasi opmaumsi;

14 — HokoBoe 51p0 HepBa NpeABEPHs;
15 — MOKpBIIEYHBIH LEHTPAIBLHBIA 1yTh;
16 — onuBa;

17 — nupamuaa;

18 — KpacHOsIepHO-CITHHHOMO3IOBO# 1MyThb;

19 — ONIMBOCTIMHHOMO3TOBOM IyTh;

20 — mpeaaBepHO-CIIMHHOMO3TOBOM ITyTh;

21 — GOKOBO# KOPKOBO-CITMHHOMO3IOBOM MyTb;
22 — peTHKYJIO-CITHHHOMO3IOBOW MyTh;

23 — MOKpHILIEYHO-CITHHHOMO3IOBOH MyTh;

24 — nepeaHU KOPKOBO-CITHHHOMO3IOBOM I1yTh;
25 — cpenHHit MO3T;

26 — HOXKa MOCTa;

27 — mocr;

28 — MpONOJIroBaThIi MO3T;

29 — nepexpecT NMUpaMuI;

30 — nepeaHsAs LHEHTPaJIbHAs U3BWIMHA.

(Ilo Jyycy)

tdmMezddst s#nj BOBdUIMEB] dLBBOYjdd] §JteOid!
iz dzsE s BSLEO. RLBBGENEGYE 0L ¥ S|P Hiis 0,1 AsdRd0s
fcOo 558 &ZOH Ols j dzj 2 .

1 deO®RdHAOY MdMmlsj Bl dey B fs@de@riz'da” d3 ( §f Jtc O
slseo j Yyojls LO tsBiMfjudded] ftesdL seddtisStcdzsd y J ¢
s GO sMj i dts? MYEIOY My g EBMlsj e fMise j dzdes 2@
BsLetsor 7 dzj oo s, Bslssdzj QtesdzOr o § jtojHdzdr fofs
Jdzls j todzj 2 o B B.cd5jdu ©OLodls bk yjdkse jCO o fmowted
Ho dy § ded W d3d  S[is flagztsaiz® fi) I j].2H ., esI@GRifdz s O 5B J MY J Y«
sfhdzso desds  dedzj 60 Oyd® &BEMCE Ok yOflksd Isj &zO
Cshstets] HOjl &OYOdks HOdEs®EEz ddmitHwYh jdkz §t
[ ROo2dtse ¢ HE©., 2018

ddzj Hiplsodj &3 ftstOy jdd¥ §dteORdHdIts2 Mdmlsjdg!
sfdzOe dzj dzdj & "y o Westtdj f§OLjLse d § OwOddy.
Yj delste Odzt dz" R dzj 2 totsdats @ o sL dzd € O I to tof IsSOfcoOmiHftydzts of3 e
5Oy jddY. [Hddd dL ©OMftshlstcOd ddz & -d3sa g ds@k
stcOoWp v jIsfv & jBdf OtejL. Clts dajotesdsedyj MSd?
fesdLotsd df & Hody j)ed @O tofxls s & kigjdsdtc @i@®@G s el j itk s
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o wwfdte j H jdZzjdgduidets? fd dzf tslsdetsdsw € dzof detf aglr fy & & 2z
Ho dGOIsj dz desets dzOtelzn | ety ay jdstisubalgse £ It @dcg ) .O

CCMistcOf JteOBIH dzOW MdMisj BZO EyoOMmsekzjls g dd3
stsdze MO d Y HHJjtyOdedd §tsLT Bdzj S s dlsoOs hdn d w
slsdztsh j dzd -tz g ig&Ed d3 Of §f OtcOlssdz. (IO MdMmisj BO
) WBstedddtetso Odzdd Ho G Olsj dz' dzf = ftotsw o dzj dad 2 1 Bts
Ud izse § ud M da Ho dXJ ded 2, sBdMfjude Ojls o' f sd
Ho dGcOIsjdz dg » Mlsjtej slsdfdzr » OCIstse, O OSYJ B
1 0LOdz dzr § WwHiEEO wodzwe Isfpw tshdse dzr i3d MistekzC skt Od
dzd 4 9Cdzs yosls yjtedetsjy ojh jMmlsoats, MkBlsOdzO®Bd yj Mct
odMisdelkzdvicdz § WHtO d[pEtds sy Ofipts  H]dpj ot .Odsiz? Q@ 6nls
WEzdeC ydesdedtelze Is MmMtso d3d Misdes d § sH SCBdzlstetsdzj d3 Ctste
slsH O Is fdestg Quydddfudz” 4§ Mmistelz € IJ@atciolaetal 80&H \daB 1 tsd digistc 6
fdMmisj Bz dej MEtsdz' C BB 1§ Ote Odzdzj dz' dz" B of @lsdf' o3 ts Bdits
tcOMmMmdstsIste § dzd 4 1 CMisteOf dteOd3d H dzts 2 mMdMmilsj d3r co¢
HodYJddwvdd ftcjHMisOoadzw jIsmw o jMm! 30 EMmMdzse dzr o3

¢ CIsd o dats tcOL odflop @ 18 g difyy d § dzd dzOtc dz" J dmmdzy H 1
OCIsdo dgsinpfstpindzjy Hdzd = dzj IsB QL "pdE sz GO ( f 5 Mtc O 9o dz
ftoj HiNlsOo dzj dzd ¥ d3d VY J te k5 & Oded dzeze 5 f BB NG f5ugi dz ? H €
OCIsd o detsifisidedfs 0 56 51 fgJ detsed A @desa(d M3 M dztstcdzr = O0dzOd
mMdMmils j d3" 21 tc©Oo dzv fGalldsg 2007kzLldafigyef 21, 2016; 1 OH O 1 @& 2023;
Abdulkarimetal., 2023;Das Kirby, 2023.

1 OdBtsdzy § Blujbdzdets Mdisy fAytnlsnig dzgiytfizdase © dzv dats
Eimd dzd otkO jtls@ywd Jj dzls tso cfifs difs® lsitdsdttdse di3ts?l ¢ ©. 1 5 d3dzj dad
1 Ists? Mzsy desmisd dzORtsHWIs GlstcOy j dad Hzj PR dejs f dzO fi)
Csd3f § dzZMOydd Hodac OIsq ldaf gizts f M st df L dzfRIOMN vdzts i3tz . R (
1Sy jtod d3j dels Odz' dz" | H Odedz" § , ModHjlsjd Misealzs Jd j
oL By desMmisd C B j dzMOls st dats 2 OCIsdodzsmisd dt idc
CodzlstcOdzOIs j tcOdz! dz2f = Hodc Olsj dz {gORE CHspW JdS IsHzs . (, G j 2
Htc. , JanRowskaEdgley 2004.1 tcd HodY Jdzedd wWkE¢2 M §OjL s
sflster 7 dzOtlkzh jda?2 BSLEBotsets CtotsotstsBteOh j dadw
Belststecdats? Ctster 9 Blsdzdydy s 0CIkdeOydd BBt
LHBteBe ' n duisigeSdddtazie) d s dz0dz! dz" § e Mstes2Cd
o ¢ dzt yOls! o MmMijBw BOCY] titttteOddL Oydr Cttcitor |
f dzslsdzsilsd o dzsCtsdz, toj d@3tHj dzdteso OdzdWw HJ dzH e IS ts ¢



40

udqmdzO d + WWjChdodasmisd MddoOflsdui mMits2 (lkepmeyq
flzls Ju12] zso © d J.HSetetsd3j 2 0lRHG 5, 9 dzdlsjtcOlskzte d ds.
CtelsdSstej szt ddzOdz! dz" 2 d SColsdStstekzBtesmi dd
fiflced ftsotcjyHJddd ¢ ttolsfhiEdgtlsdddzsodzzfc = tds tg O C2s0
2019. 1 W[ -dmmdzj H s Odef ¥ G shls e O BOBJyYd MSCdd3 6 J)d3d
tej HZC W sdzj dzlsts 9 ) jfipgiisdsts Isvtf t4 dats R of s Cisjvico Iz & sy
CodzlstcOdzOIs j tc Odz! dets 3 ff Otz Az jzdz' § 5 deffdestg dedig © dz! dz' - ¢
fsCOLOjdzi?2 5 hBjtej dzOtcOfmls CdzidiyO tjzrdadzd a|@ fn 6 ;2 to
) mdzsy dzgj dzd ¥ [ BB PEHEO ( Brzd W ¢ Odz' dztO§lds d)o, dztsfi &
fOofmMmMdeodesy (M ftodEsh 1 8 Hicketet YJ dztolj& Oy jHlo dO S
dzj Mo 52 Mise j dzdz" =~ ¢ dzts tc 3O dz! dzts didzjec d 5 ezt & O Isdj iz cdfds A3z d
df mMd dzOls j tOdz! defss Rz HO W deds dMsyde" = d L Ols’ dzts ydz'
zeBdzs?2 d o9Jjtrdzj 2?2 Is)d3j dzdets?2 OmMMsydOIsdodz -~ L 5
(MEsdzizl O, n9oBMisOIsts] WHtss) d ddisdyd MSdn l
[ sdzH" tcj oo O©® d Hte., 2020; zOwsea® d HEKG., 2021

[ Odzdzr J Is tc Off ts jiste fiplO® apgfu s @4 o g dizs d3e 9 6§ B izvdd) dg L
WEdE ydsdzOdz! dzf = 3 stsHtseo dMmMimMdzj Hse Odedw™w ftod ¢ tsfls
123. sdzd dzed yd MS d 4 N Wdfde'lz h g @agddzC dntsL dzOdzd ©C & d v ozt 6O

fOydjdalstse M v [ wu

r dzw Ctsdzd yd Mlso j dzdets 2 ~nOtOCIsjtedMmisdSd 1 si1 ¢
h COdz , otsfMmistcj B so Odzdzts M ls ! Colstster n sftej HJ dzw Lk
dmmdzj Hise Odzd v H [§ diafet§ Fn) Otffze tloasdzJOd3'd tceftc 5y Jj 20 J 5 Ztcts o dg
Oor asHO dL ¢ tdr 9 toj L zdz Is OlJFK CorhaRecafdnStatizRavited Is fi
(CRSR) [Giacino et al., 2004 Wessex Head Injury Matrix (WHIM)[Shiel et al., 200Q,
Ctosdzd ud MES Q@ dzidply® § @zdzO B dzts §7dOLQztsPHIEL991, 198Bh ¢ Odz®~ tSH S
] ZzO[Jensett1979.1 dzOydilsj dzt dz" 2 daelsjteifm ftoj HMIsOo dzw j Is
s d fn@ddd.[j sB tetsn tofifs RO FJ W Stcd3O0dzd L 59 O dzdzOt y J¢ deSd yfy
o smMmMisOdztse dzj dzad Vv My E@EOUA Y G Bigdzfs s &5 @M P .wts.Mm,ls 51 YA
fl  oi3d ded 3O dz! dzr dMCH thusdzGded Jsdglsfallz s OH dd 65 uU. [ SE
Msmils sMABHE IVJVMIsOHJJ .
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v OB dZd yoOdIsOHdd otmMmMisOdese dzj dzgdv g MmMdeaduyud MEs2

[ sBtecsanBlssoa ® d Hte], 1996; 102yjes, 2014
#4lsOH ClsOfdzr 2 MddzrHte] uwd B Istvdgmmls Odzts o
0 s 5 BO [lsfklsMlsezs Is
' ]l jejlkOldoe dz 2 [IsCtcr 90dzdj ¢
I flsqL a AdSMmOYydY oL st

(0¢ddzsj sdud M<¢d2/ cd

1l fesdLd M 1 Bsydt rdqWw¥jtejdydtesse
ted OCydw d3q L BsydsdzOdz dzr

v felsdL ds M § tsdzd &3@ ) sded BOdd § o]
\ riLrddzsj esteOydw 1sfrilsCd $ toj
v o dsdzj Mls d iyt i€ @dzdzts [kojlkr O ot
VII R dzls j dzdzj GdgdejOfdds diztj| [tod j dz2sdtesa CO o
dzj H sMls Ols ts Y dzts 1 f tosflstc OdzMmls o

CWWjCldoe desfls!
ftesyd Mmtse

IX . r (I)HJ gS@ISdBtSfI]H’ISdZ@(
1 JotctsL s tsH tsB dz' 2 dd Wdzs ls dz T te

X ltoj BstcBdH Az 2 EkZtotse l1toj di3stcB d H dzOW
LHsStetso ! W OHOf IsOydw

Vil 1 Mdosy Olstsf SHESB dz

vdzj Hizj s Blstilldfllo |, L todotlzy MtsL dzOded W tofj t§ sSdzy @aizfz
o' f sdmE dfelz cOL YjtojL fdzisHO fsidzj f tsdzkzyj ddw
Mesmisswddy §Oydjdistse o w©OL dz" jz RY s d ST Sizsdzp ¢
sBtcOBtSISC ] tojLizdz sOlsse dL d3j toj ded 2 .

[ dzv S \prdEay j dedetsisd  Hoe d G Olsj dif Hasdsys  id0 @ dofecpldz
dzj o sfis stety distpif Hcio@zj ¥ ® Jslgffg O dz' dzOwW h € Odz@l jdg f fij pytdat
1984, s dzOMdes MO B BlztsEtcketsdBz ¢ j B Otej L 2 Bl jj
slsmizlsfEo d ®dzdzts o .

vydilsr e Ow hdtets€ d 2 mf J Cilste Hdzd Isj dz' dz" ~ W Iz dz
Ho d ¢ Olsj dz/ dats 2 OCIsd8 detrfdRN,d EOEZdYFgo dOL tOB SIs O
Codzd yj Mlse j dedets?2 syjdeSd, O OS] HBMsEY dshis! o
sy dz¢d Momistswddvw ¢ tdso dslsvwsy joisdec Od d3idefidn dagjH Sl ©a
fwOSIsdud MEtsy L dzOyd dedj , dasizvd Istf tsjcwfdls Qinjdvie 4edrfaf
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tcOMh dtoj ded W L dzO dEdI2 dzStsy dfipdsdedrdk! Isdetdc?dztss te 6 Odzd L Oyd d  dzj
yd dzse § € 0O.

124 wilstczClskztcdzr | ftsotcjyHjdedWw IsCOded BSLEO

t OL dzd ydz" 4 spMmistswisj dz? Mlsoe © otsLHj2MmlsedWw dz0
Mtsote d3gj dzdets?2 S wsdzyd f ydd dzj 2 teslstf @s dz'OU @V 18 IS LO dAf
d HdWWEZL dr j. sO¢ ftOo d dzts, fsmdzy §dzyj dedw v
[Greenfield, 201pi & IsO¢ drn MuzEyoOw s tldshmwils ¢ stz ddzd
sdfz oty yHJded 2. [ dztsy § Mise j dzdz" | f stcOy J§ dzd W
GJ BOISBO, L fdHEZteOdz! dzOW GJ BOItsBO, ddzlstc Of Ot
¥WisC Odz! dz" d3d f stcOy J§ ded v d3( . ltod d3j tor H DK i s dzd'dzt
fsotejyHjddv, cdfsSMduimncdi/ dhjddud msdj ofsfipO
sded twOMftesMiseOdzy 6 smw dzO BN Jteds § sB dzOMiIsd
f stcOy jMEssOf eicy BEC O 4 0 %, O - % dzts fMASHAL etizal.- 1991
Il sotcjyHjdedw BsLeO ftod Y[fuv Hjdvls 6 6jdgjLlz (
1 tod d3d ter fJteodydz = fsotcj Y HJ ded 2 : syoetsoar j§ iz h
fijtcodyder J odzzlstcdyjtej fdzr j 6J 3ZOIsBA3 , 9 dzlz Is tc d d3ts |
oL dzd € O Is ) tej L zdz SOIs Hy2Mlsedw EmCtste] ded W
otsLH]2Msoadw, COadlsOydd (ddzd dBJCtcsop @rODBRSO OFf
sz Odzse d Hte. |, 2001 ) s Qticoral ydzr Atcf so BY § 8 J§
HJ dzHted IsT G dzd W d ¢Ofddzdzv tgr dgdmyfrilsr e Ot ls otsLH
Cdzj Istsydz d3, oMM Odzd Is j dz¢ dz' o3, B IstsnatsdzH ted Odz' dz" «
dL d3d dzd dzd Vv d3[Greenfielgis 2041H s OC ftcOo d dzts, i smdzj f sdz
fsotcj yHJjdzdw iMisOs Isw dzj dL d3 dzdz" d&3( . Il Iststed ydzr J
CtosotslssC O ddzd dzdSowte®, d 5t oytg jipk vl jfdzdRdzd  deOo izt
tejLlzdz SOl BIsjC0O, odkzlstedqudted f dzts?2 ddJdeW j Cydd, e
[Adams et al., 1989, 2000; Gennarelli et al., 1982; Greenfield, 2015; Mendelow, Teasdale, 20
Potapov et al.,, 2016; Povlishock, 1986; Reilly, Bullock, 2005; Strich, 1956; Teasdale, 19¢€
] drlsj te 30 dz, 1 slsOf 59, 1998; 8 kjtcdg@dg’ d f gz
Cdzj ssydzOw d o90OL G J dzgdzOW Y dHEC tsfls sBtcOL k¥ Is yJd
odzzlstedyj toj f degse s H Oo dzj dzd W d yjtejBteOdz dgts? gh
o Jj dzd ydoe @jOs midzddii dzd v BsLetsotses CtesoatslsstO
f ccsesoatsets RZtetswo@zy yJ ©] SOAdP jdztsPL Gt ) . l ststed y
sBtcOlsdgd g otcj i3] dedzOW HJOCdetsMisdC O d Y teOo d dz' dats
mMih jMmlse j dzdets MmdzdL dIs! dr § tsmdzi Hiplse dw.
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¢ C Mmsdz 9 Bjdtsda oJjhjfMmlsej sMhte j dedlzs sH o9 §
LOB] HdAzjLd@ df rd Lo W L S sz tezes?2 ftodtetsHT , OdzdL slstetstf
tcOMYf sdztsy jdzdwVY BJCteslstezetsyj s d dgj2tetsW ddzOdzj dzls ts
f tso j ton datisigstzl = OCsj 3B tc O'de (SO € tiasi dzjj digzlz [JOHhSoIE $Ftdad L2633
[ detsy d Mise jdzdz' § dBBjmrOdedudMCdd GootejyHjddy fted
(fJtodyudzOvY OCMBlstsdzdw) , O OSYJ ¢ dzOtlzh j dzd ¥
ftsotcjH] dzgf WL "lseis@flsf i o0 Is ts dzts ¢ @ dzfs gz O ¢ s dzO R Csls
ftcdotsHWIs ¢ lsMmtesy dzdztildhnsorsesds, RALazEAs df) § Mstislst®dy izl to L
Mddzr fcerhOsls ftesded yoj disfmils! dJ BBtOdz" , ko j dzd
B lssntsdzH ted 2, ftseotcjyHJ dad ® BJSteslstcz Y ¢, d
zOC s dzj dzd ® CodiRf sdzj degstse ydlssmGjdzjlsO d d3j d3B te
gL di3j dzj dzgdv ftesweodzwelsmw o odHj-6 dzQOEOdedW Rslipts
Yyofmtse fYesmdzi osdzyjddwy v v, OCMslssdddwY d 1 Oc
fis Odgtiney B tsdzj j [Snbhfsgt BIG20HRd v jtejL dgj MSCtsdz €5 dzj s
stcQo 3" Ek dzj SBIstster n § OydJ dz2lstseo  dzOB dz6 H Odzipw  OFC Mt
Yylsts, ftojHftsdsydlsjd ds, HOJIls o ¢ dzOH[Smith dt &.s52018] M1

1d2tesf Olstsdzse dyd S d, fted stc@o BOIsqd yj MSE d~ O¢
tcJ stcOC yd sdedzr h Otsr d O¢MmMtsdzOdz: dz" | slsj¢d dzts¢
o dzlz Istc j dzdzj 2 Cof miz dzj , YyjtejBtoOdz detsd3 B dzsdz o Jf

fesHSdREso Ostsds BSLEj d BSLYjuSi. Jted Ibwyjds:
Bl sddfissd sjdj d o HBthMckOlk,jttOd d' & CoOHEOG
13f jstsHyj df sotcj yHJdzd 2?2 G tsdzso dztff dotyf dgtf we O
131. t Elsddzdzr j dzj 2tetse d U -Rpdsis@Y d s dzdz’
[tv ykemboadlsjdz dzO fted titcjHjdzjdedd dzj ¢J dBists
rol d Htezedms ot yHJdd?2 o /Ftissfpdyls listedd afd3s.ls HIOE
yfv dmMfsd tikslsimw tojyddr -MEAZEtcgo Odd Vv () TCUs OHT
toj ) dd3r fsLotsdvels BBdj j- Bhudds, cffc s dgdzl Bdzd jBOT
o dgzlstcdf Otcj dgn d BOIs L dzr | StetsotsdL dzdwdzdw d ME Y dzj
1l J Bshdushldze dlsj dz2 dzOv dJ B zdzr fdzOY  sfdzj Hiso Ols
Jdz stedsOlsdo dz0 fted odLEzOddLOydd §iljindOd dr o,
rdW¥Whkordeodedzr | disf zdz? Mdz" §J §sdzj Hise Olsj dz' desfplsd
dgdeW OteCIsr fted Y[ u.
sloLejhjdedzr § dqLtBOY jdzdwy dMmyf sdz' L 2z Isfmw  H dzw
ltetsyy mmr FCstcOydoa O hdj otej Y toj dzORHOdpd dzO v &z
dLBtOY jddwr, dOfteddjtc ftod SCtosotsdL dzdwddwrn M
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l sMdzj Hs9 Ols j-Bzl &ZRIs'f sA Qo dzv jIs MdedzOdz ©Is M
fsdsh i 5 1lstsets tojyddi0 MCOddttss Oddw d&kzyhj Ctdz
oL jhjdegdzr » dLBBO)yjdzedWn fp ftsHOo dzj dzd J o3 FIJAERAzO d
ftoswodws Isiqfw ftod HJOcGdesMisd < j syOcetseo fstcOy j dz
sB dzZOMlswrn, O OS¢y J [Héadke é¢b fl.i2DHT2EL ddd R [dtcsh 5 o d |
MkzB Otc On dztsWte Oalss dia” ded W dzd v o sMis tc gRBrizl ettald 2065] § sy dz

T2* f)] CtcOHd,j delsdz dgdavn tv ' fdgifltpQi' 2§ sy 5d L dzd W o
g zdz? MdzOwY f tsmdzj His9 Olsj dz! dets s gz jIs or mMsCkzs
BOC dzd s dzts 2 o sMiCeEdgsifotsmis ds2 dhBYf zd fMdes?2 ff s
By zESdr d HilsindOdz dgfr n SCtBotsdLdzdwdzd?2 Bsekls BT
B4 MY yr ddzd HOYJ § Efipdzf ) sHQasdf'sH O COS dai3f zo
CtcOHd j dzglsdzse s 1 ns ftsLotsdzwesls oadLEZOdzdL dtetse Ols! ¢
I ¢ Y Parizel et al., 2005; Scheid et al., 2D03

[ W W EL epmdadetd j dzdzr | dLtsBtoOY jdzadWw tslssBtcOy O Is
(ftesktdtse oBHBEBHO) o dhMijHbkzjdk & COdva,
Mots2MmMlsa ®© dsL ¢ O. r MR dmftsdz L 28 Ismw o HdWW J te]
o 0LtsGjdedz’ » BIsjCtse -Esicd BdetE? IsBis P o ditilaagkdizfzal.d 2014003d
Huisman et al., 2003; Kawamata et al., 2000 ¢ dzd 4 J ded § dL d3j W j dBscts ¢
ModHjlsjd Msoakzjls 5 &OEdudd ydlssisssmdyj S Bets  (
cOLodlsdd o0OLtsej dzdetsets (odgj Sz ssydetsets) Blsj$O.
qdzkzdz 5O d HAW W kL dzscts Glandkeleak; 2048;cis ettfls 4989 > H JR
wodwjlsfmpw yOfMmlsde &3 fteddzj esdz dL sBtcOY j dad Ios,j dzff ts tizlk
[tvs (yomksts dhMisd Lkjkmy MCtOh j ddj [sjrdl St
dLtsBtcOy jdzdwe), f§oHtotsBds B 11882 ldfl IsHHdAdE" jd3 BRG]
Is j dzL st dats 2 [tu IsOC x| o ydmdzw & Isfyw L 2Oy 4 dzd v Y
wodw jlsfpw  tsHdaddz dL ddzls j ctcOdz' dz" = § COL Olsj dzj 2
toj L ZEBds O L d3j tej dzed?2 A d Lk fOydj dzlstsol3g v uls jf tiotg jHI6
9" CA&zOHCd ftots or ydmdzjddi Ad d Hkzedr §OOdIIs
tc OL H1j3dzj

lted dLbEzyjddd YEdSydsdOd dra fMewL j2 o ¢Efsc
Woo dzv ¢ hd@vffrew o3 o5 d3j stsHisd3 tsyj debd dL B dzj dedv ¢ Md
sSOC Y J ZOL " 9o ONIWRYT Is B @Gixyydirlevelad @ pendent ) d eotL dzd
OCIsdoe Oydys dgj tco dzr » € dzj Is tS[Roldeadk 2000ESmidkret alf) 200¢zd td o] @
Ot OMiIs Odzdhf c BZOZD o BGlso jls dz2O0 dzgj 2 tetsdzOdz! dztbs MQP € iz
(Addehetal., 2025) ¢ SCIsdoeadL Oydw ctelkzff dzj2tctsdatseo sy jIs
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gqdzd oL dd¢Ols! eMmdzjHMmlsead] o' f sdzdaj @ Mdf dFciOHE @1
dig " Iskzj 3" &3 . 1 6§ d eg@ojdfriisfodsis ¢ th Is divdfiz do fesmistsi
qdzsjtef tej sOydd §tsdzzyjddz » tjLlzdz IsOIstse ,- 9 G (rBEHE
1L CMmMf Jjtecdd3d dzls© dBtsy dzs  dzOB dz¥ H Ols ¢ OCIsdeoa Oyds ¢C0O¢C
OSSR C0¢ dBslttedOw, ©OC d Bdjj BBh JEdsScr
OCIkdoadtlkzj &3 = ftod o[Kwomeazazj2024.d L OdePUaf B tstcr 7 fdziz
swy jdzsdy MmMtsmisswdzdd dzi MY tsmse dz Cstete Clsdats o
ftoj sHBdz dgdW { Ists?2 f tctsB dzj 3" dmf sdz? Lzjlsfpw W[twu
B 5d4 § a3 dzj © dpisO o dzj ded o OMY MY BE Bz dzf { v  dall BLEBOYJ!
Mistets | dzd fo dIPtoLdas® . Hid. cOAA @ wWOBESIs], CSHJ
fsC W, o rpvraddf) dzO M j dzifts i3S ls st dzO[Biswil ktdtS 199ts dz© dkils dz®'O W
~ntstesh s dLEyj 20 ftd o Pt ddudsss Odidode ORI ¢z dz | § s
Wltuv o MmMesmMisswdagdd fsCtsw BFrdzts of Hjdzj dets dgj MC sdz
Wlituv M or ftsdzdzj dedj s L OH Odzd v . v OC Yy j 9 MMmistsy
osMtesdL o jHjdd] dzjStlstste’ o [Roeetak 2089 Is j12tgd  |SfO£ oL
6 L zdz! IsOls thps s fsiff ®Afw[W o MtcOo day @ d MRS MisH fBIzolz, ¢
Bdzj j Mmdzsydgr §| MkOlsdmisdyd MSdy dBilstsHrT d ftetse teC
tojLzdz sOlstse {Eackhaatss, 224  dzts 2
1.32. I sL Bsy desisd ¢¢ ) o ByYyjdsi MmMimistsw ddw

CCl-1Iss tOMf tetsfylstcOdzj dzdz" 2, dzj d dze OL d o dz" 2,
EdzC yd sdzOdzt dets? OSCIsdodesfylsd codztseo dgsegts isL ¢ O
Bt dzj SlIsted yd mMSdn fnd Cdsdsdfty o, O Is deds dzlOY O sHhjdvAs § dz! dats:
W ikdze€ yd tsdzOdz! diStetiade et dldzd990 ¢ j dzj ted tolz j d3r § to msifiglisty Q dafipls
tcOL Hjdzjdzgder » dMlstsydzd C s St Sots?2 d ¢ dzkzB d dzdzts 2
OCIsd o fasimigsfzOtcj.o, 2016

1 sCOLOdZO o MsC OW JdeW stedzgOIsd o dzts ls ¢ CCyl o9 K
LHBStetsor a dz6 H]2 difc@yafijiddstso 1§88 v 1 Bd¢ O2Isdfm,
Hts. |, 1974; t 2md dzts o, 1973). 100 OIsgigy NS d
By tslsj dey@fted@Edej ted L 28 Isipw L dz2Oydlsj dz! dgr @3 RBdetsc stsB
fsteOy jdedW disL GO, kZsC OdzdL Oydd Byoc o, 2O dzdf o v
Zzd CostesHd dZORBd Yy MEdr ttOMMistets? Mise, dzO fggjtsdad® dd
2025; yteddeH jtzr Jd tHste.R, EFQsb dw R § Oklsjtdz €6y
6j OCYyds EBELEO &O ofMms MoetChky dsmis: Mmdsyd o
Y[ u, O OS] WOLd 2 ROtOCIsjt Isjyd ddWv [¢lszd BaagE
1947.

==
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[ dzgsetsdzf Isdzd §  § tsd3f elzjC S fyda i) fy d&j frdscfodbery dz' 1988
stetsdz , 1984 ; z]>tcveo@ defd Htdf.tg j H2jO0dAjddzdzts ] Mtsslse j Isl
fOssWdLdsdsedud MSEdas d §Osdkctw sdztse d yJyifSod, = dd L
a3 dzd J fpdzts y dzts 2 Hd dz0d3d ¢ 82 fMt6 j H dzjs® ) je@EREZd A Uslw
Cdzd dzd yd MEs2 COtelsddzy dzO fijtear 2  d&zOdz o' Miskf OF I
Csddz Mtslse jlsMisalzjls dzgOdzd yd fmsa s &€ Q t§ dstg doLj dg@%
9" 60Oy J dzdBfifiOIs j t6 Odz! dz' n n d dz¥ tg elatzdfiz] didtste g O dzderCridzs Yy O
9 ts dzdzts ts B tafQ L dggtdip)jlsczd W ( ff Pisdftp me'dzOz d dzj dedwv f Olstsdzts ¢ d .
sfdzOB dzj dzad § d3 ddzd  tswW o dzj afd d3dz©@ i€ dkH JS2 6 Wi dsdz € )
MsotsdzO CC |, d&Ofteslsds, rOLOSCIsjtedL zjIsMPOMmo Y t&dats
OCIlsdodsthflsdd §telNBEHY YdBR o dejClzdi2d Yo s @Y d i) d lsytsinsid s
Yiuo[fteddeH j dz dM200G. [ X000y jj ded(Ve W indfjdsd3 Is te d
Zq dztsh j dedw ted Mz dzS O, ftcj 5B d&zOH Odzd W d34 H Ozj dzdzts o 5 ¢
L dzOC 59 ) slstcOy Ot s Wistcdddtetso Odzd § GJj BOIs s d dzd
CsdeSteiIsdL dtelzj Ismw M §dishi s dzj 2tesodL 2OdzdL Oy
[l teddzH j dz'fl1 81 9 8 &, d dgH j dz']. () tedtc. B d W2V0EOL 1dzs s O € fiy s dzO
ftoj sBEZOH Ot s df ObE@E e d YsHE steCsotsEts - Ot YIS jstg @,d3
d Ht. |, 1990; 40ttse® d HEL., 2011

[fdMOdy SEHOE Y fzdzesHBOEls §®BaAEO e dzj Isj dedd ML dzOdzd
COL dz j Westhded Ivefidai LHdyS d2, J} JeOHtse, 2015; 4ts
Hie. , . 2011®@ HWjpdagtec OdzedL Oydd d 1§ ©gkd eglesdj Juajfste l§ fatiztsd
slsfizls dsdzdf v L dzOydlsj dz' dalsQtc € o B &82S yd § dzO dz' dzts 2 O¢CIs
(ComosfgrimmiooPy fsdedesmisd d SiEdEOEL L \OAligds] ts iR d2 o)
f sMisC sRBOISSL dzr | 1 Is Oz iy d Bz 2@ Gidtg dLCizrS® s W o dzd W dzd W
Mlso sdzseo r n d fsHC B ' 1 sSBtcOL 59 Odzdf IS H §( otg Caty ¢
Hdt1 dayJ WOdz dz" 7 d dzddisedyj mMSdr MistckzC Iskztc [z teaisem @zt
Hto. , . 2Oz Olsj dzt dz" 2 sy M otsmmilsOdetse dzj dzad v
dzdo j dzdtetso Odzd j d3 dzs5C Odz' dzr = O s detsdodizd Jofis® dRzd g d3d3
dzts tc 3O dz! dats tsStc 6 O dzdfold sfB@yhaizietcals, O&Z0W1 6; | tod dzH § dz’
2014.1 sdzlz Y dzdzh Q2@ j MY tsdz L s lsMw HdiY 20OSIs]ted
MesMmisswdedw §Oydjdelstse M kcdzgjlsj dedgr &3 MtsL dzOded j o,
otsLHj2Msad?2, (totse dztsL ( to s iPfdgdhw dztffrfrisadis HIOM di ~GBUs)di) Cot
O sOCy dmMmdzj Hiso Odad W B34 ~ Oded L Bs o dzj 2tetsf dzO Ml
sftsB j dzgdetsisd CC | tsltcOy 08 ls HtsBBdddtetso Odadj B tc
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odH d HJdzO BHehrizet al,22014;Deligianniet al, 2014;Thibautet al, 2021;z Otec tscp O
H t52020;Chennuetal., 2017.

LV G dziz B dzj dzdz" 2 Hd &z0d3d yd MS d 2 OdzOdzd L f otsc dzts fy
fsCOLOIjdzj 2 Wtdkseats?2 (6, M EByibttdkz Mtesttse  tsfr
BiNHEZ fOyYdjdsodd M B.iOlsddsO sEdzédH eddgdisp edtsH] d3tz058
Mer hj Itej~ dd MW JMobd Nfosdhalzj, [I2O@o2dzr Zz Otclso @ dzq dzd tg j
HOdgdzr | B MSOHd2desmisd Isg yd dedw Iswyjdzs?2 v f v, tec
d d&dCottetsH d dzO B3 [Nartinetfak , c JLlOOYJd2 [ drlsjted3dOdz d H
2004, O IsO¢HyJ dzy 2 tetsH § G J dgd @OBtetwadd ~ d], 1 thatiwylg snim@stp 4
ftcj HMIs Oo dzj, dzdWiB tsts dRsipicBls &  olddsilsdz] dzdets 2 dzls § oo O dz, dz
OCIsdodzts twOLOdoOo O sy o dBsSL G -Hyds® K€ @ lizdiaSayQ fstefDat
dOtlzh jdd2 d dr Ct&fj dpOougydO( d kmipgls OdzB6 tizd dzd v )

RdzW stcdzsOIsd o dzts s MdAyj W @azisdzdz® W fffsor h O Ismw i
BOIs j di3OIs d 4 M YBaBileni eCallz@0R24; Pf@tscheller Da Silva, 2011; Schoffelen Gross
2009;Wairagkaretal. 2018; 4 dzjLHdyscd?2, 2004; Rg.Odasoy(d
shizso dz" » By dets tSlsdzi MsF - O0BPPI B Pl gzl @ Q@IS b
Ctsdzd yd mMlso j dzdzOW syd dz§ O Bsh dzsMmls d (OB dzd sz T
Stsf scteOW dud ME s T t€OjeHshgldac@soe dBjdaEd) J Ctsdzd yd mlsoe j dzdz’
tcOMf toj Hj dzj ded W fsCOLOlsj dzj 2 f fse jten dzsiylsd
1 Codo Odzj dzlsdz" ~ Hf sdzt dz" - dMmlstsydzed ¢ ts9 (SrRrR)

[ diLHdySCld2, 2004

ImMeeBtsy &BIJMlsts LOdd®BOJIs O0dOdzdL ftwsmisteOdzmliso
sMmdats o § Ctete ] dzW ydsdzdzsets  Ctejte] dzsdzsets ©OdzO dzc
4 86 zOMdzts  te jdr] iPltc@oWddjL dfdisvaas ¢ [d -y J4f fiffedCGhdztd o8Cs digffy dl 68 O
19807 GtHBo [XKo @S, 1972; tlemy tesésp | & 9B J dzdz’'lD €

[Fries 2015;Singer 2009;Wendelkeretal. , 2017; RO®Odzts® d Ht., 200
ZJiBso0Odz dgd S s9)], df Hdegz WO J1d9 97 Y ted L Istsdz  s¢C OL Ols
W lzde€ yd tsdzOdz' dz" m B34 Y Y4 delstc Ozt dg' n meweL j 2, Ctsist

BzscssBtcOL d' 7 Wk ydsdzOdz dz@ 7 Msmisswdd?2 ¢
9 Cdzg yov fmdrdyuyd MSkzs . RdzW Stc3OIs d 9 O lizidzh B B S dzls ©
dzOlz ydz' B, dzqistZfSyjdn ¢ o &3d  d[Bebittnji et ab, 2@0Ackeetipdf , 2017 ; |
1980; [doOdese, 1972; [ 0Oyddzm9g.owe ls[d Hifistc j, H IRIOAHdzj
dqHjv®BdStam t Mmiljer?2 stcc Odzd L @Siaing 201DJ v 1©) dis @A
ftcj HiNlsOo dzj dzdw d3d dBdescd~ Mtsotej i3 dzdz" = Oolststetso
oLOdBsHj2MIse d?2 (functi oSnmadtsterbjr a iBnOdz@ te ntenjeifigh*t dz’
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Ldzy SstesWdLdsdazsedud MSde d dzj ? tcl alasi- o GadiaRéepdl s dzd
2010;Zhouetal., 2013.

S ZzOMmlssw h j &3z o o d34 dzd or wo dzj dz Bdzts 6 d J
Wikdf ydtsdzOdzS tetlgdz] SI€do desisd LHBtesSoatses dBsLcO
tcOL dzr » WsttdiOr f§ OlstszEecdd, zc dzj s jsagiBildyrtmz; diO 2007
Cacciolaetal., 2019;CarrasceGoémezetal., 2021;Chennuetal. , 2017 ; | tddzH j dz@ ,
Htec. , 2006; 1decdkOdassoedy d Hte., 2021; sdzdB3Oh d

 ddzOdsd uj MSd2 Od@dELS ¥ g toc ALWIsizjtalrts?2 v [ v o W
LOCBdtsdz] tedzsMmisj 2 dem dJLA3j dzj dzd?2 o (tetsyd My o tsmh

His wWidesegts MtsL dzOded W ) . v fOydjdesse M  sMislstcO
MowL j2 o sidssdyr i YOfflstslsdz" = HJOf OL sdzOF € C )
BSlsteOy OW s s tc d3ts L dzts § s mis sw dzd j Coter . [ B &

BB N sz Otedzse 5 oL Odd3sH J 2 Misea Vv, 0OCyJ dzlsd tets 9 O dzo
80%) d BEfmks2ydet) ot ot djdd (djH]jdd, &if
Ctsejtojdalsder » MmoaweL j2 W j eeog sz N Y tzdz? Uyl tisoiaal | OHeR[E1
Ot OS¢ Isdo dzsls ( 5ls flz ldffigldeajdhjdzd <f L disjlsdajj ddef@ig d  f off dzlf ™ ¢
OCIsdedL Oydd tcOL dz" - 9o dJHBO 8 tetf dz@ dpg M ¢ sEGLC O |5
emissY dgd §Oyd]j distse f § sdsy dls]Hg dis)? dzyHosBi g <
fsMmisj fjddetsy ftsorh jddHdODOL-2H0EB) Gds O @dedatz tc | dzls d
Wisdeseo 52 € Q) His destedzdOdzy dzr = L dzOyd dzd 2, o smMmis Oc
ftosmistc Odzinls 0 j dzd4tste tisd3d dize @HSHh jJOddE Q d d ) dzts B dz' ~ ¢t
tcOMh dtcj dzdj yYOMbldatsets MsMisOo OF MY Pz t& Be  BORO gl
[Sharoveet al, 2018;Bagnatoetal., 2015;Chennuetal., 2017;Sharoveaetal. 1997; | tedc
2006; vyvjtdzd?2  Ht. , 2016]; ZO%LBY O dz@ 1 Q. dzj o
B3d M yd delstcOdz! dgr = feavwdiHjRd3tsiidzs O Q) jtds), = fHs € - Ot OC Is J
sdfz EftcOodzj dzdw" C OS¢ dzgitsBrtHdBsdEz EMnd¥haravset kI f
al. , 1997; ZOtes9d.0 IsC OOdzO 2BDOE Y | L dz0yd dzts s ¢
o dzzlsted f sdzz M Odsde'dsd defzdzs B dzth)o Ww L j 2§ € ) [Leon@zriontee} dltc j f
2012.1 toj HMiIsOondYddpdz" jj tsyd dzS d W Iz dz€ yd s dzO dzimdzs 220 K Iis ezs
tcjLizdz OISO dMimMdzj Hso Odzd 2 d3j ssHBse dzj 2tetsoadL Iz
BsL tsdzd Mls fzhamg etsgl. dzO 2018; | Of Otetso]@ oY torftdRisE j B O Hl
ts B dzOfiyls j[Raur€yssds al., 2009; Wu etal., 20 tsB j Mt j yj dedd (@ smfls O
Ctededlsdodz » WidiydiQS f totsllsfyg/sueg fstettad f j § toj d 3z h j -
ftew d3ts?2, O nOEPL jsdedz’. 2
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1.33. RfMMdzj Hs9 Odzd § H J Isj b RY Ged @fp drgzpAslnda dzs mis d

skeddz§ €, (¢p dUITHclfshsOodjddY  LHsLss
Y[ u M sme fgls & Iy bzl dzd © ¥ Iz A€ I s tdaptez! dzts 2 Hjlsjt
Ctsdzd yj Mise j dzdz’ B § 56 OL @ bz jdzk jyd tsSUECHIzE ARz s ds absdzts g 16)dizj

v 0C, MtcOoadedlIlsj dz dz" 2 OdgOdzdL  tetsflstcOdzMmlis o j dzdat
ctezf § Of f Oydjdzelstse ) o jtodWdydtetse Odzeder a3 tstf 2~ sdzj
dzd d3B f w4 M€ d = 5B OL 5o OdeffL2d3] defvickaffiel \ distsopf Isdg" )
tsls dats i) of Isdpt=ie dgets MY § yd & Qyeetsg s Hdet  def figdzjdzy Bsjsdg'ddl -
Csdzts o dats ¢t tf MirYFCE dzH " toj 9 O | toHta.f, dRP O A As e § Picdzdp = |
sB M j 3, e d i3OIs d U Medsizn st g mdy d ud MEda  dBBtsy dats
fd d3d3d Is to qLy@as r~dzts Y dz' - d ©edafpsyda B2y j winddp vy d ug m¢
B sizzh Otedz” § Isj B3j dedets g oz’ Juid cipibiBwz WS ds i af ¢ )y dz
B zZsBUWE QL OdzdzOW  tcOdzj j o' MsC OW WEkdS ydsdzOdz! dzOv
fjtejHdedr (dzsBdzr ) CttlBor n B dzOdyisy RIs fHedls 't tstnds
Isjd3, + s tsj Mis! Ltsdz0 1) &BOSCMddBZOdz! dets?2 € tsdzyj dzlstc O
MstczCIskzte tWOL degse s Ektetso dav O OSYJ 2) ¢Stsdaj yo
Mdmlsj &3 coisdas EHOBBELEOO d Htc. , |. 216% 172§ § Lsugioskjdek
o dezlstcd f sdzzh Otcdz8 d Hg t5d T MMlso zj Is s dzOdBtsdz! M j 3
sBWOLBO Odzgd?2 O Wstedikdteso Odedj BtedeOdzdL Oydd € ¢y
o ®jd " j2  Mmisjy ] dzdfizj ezg B d Uity 5 dzj 2t650dzOIs
Slsd3d Ud dedz’ = Is 5§ sy didztg S Jf B ) SO Eifv | dzOMissW h j 6 &5
slsCter Isr 3.

Os Od

I 2vaHuedansHbie

[ creonoseie
777 numBuyeckmne BAMAHWA

tdmMzt2sCunj B3O wlkdshdlsj d! desets ftoj 5B dZzOH Odad W
RO tjecdsdOdz dzf | § s5C OL Olsjedaflz IsCtascl | ttalgh eigitdidis s df Iz 1T &'t
MewLd. & tOLtjh jddw ftcOo tstsB zGHADIS jodzjp 0O Jtgd fplcdzts €
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[ Odzdz" J ts s ¢ iz@ iy 3 @apdiegAAECdy d s dz0 dz! dets 2 ¢ s
Bdtst dzf CIstedud MSEs2 d ¢ J di3tsH d dzq dsciia juff waf2C | O Cds -8 fizt
mMsf smisOo dzj ded v n 74 LHBStetse r A gimgr skzj dzr n ftod
WEdsS ydsdzOdzt dzr & ff teis{B{Oifs.Is oy SO | ts@WzPds € ) d 5 820Ny §f dac
C(stcCtsotsd3 ftoj HiNlsOoa dlsj dz' Miseej duOet=sd shhj 26 o lsQ dfQ dazf
zo j dzd ud dzed§ S 56 ] te] dzls dats fyls- o GYtuifjGeti@zdg) 1052 Odg
L sdkzH  tej o O d Ht., 2007, 2013

J Ists Y jts Balzdnjddisve dzj dazdzts fiyls - f sz a tzd & b dnds mts 5 I8 giz
BsL ¢ O dimimdzj Hiso OdzO dzj HisMiIs Ols sy dzts . #lsOlsdmlsc
ftoj JdBzh jMilse jdedets © 3tsH j dzt dz" = d dzd [Abeysingheed ak,j dzls
2018;Crossleyetal., 2014;LiégecisRetal. , 2016 ; r]OodtEkf . r 204 B dzO dz
Cstetej dzv yd2 wBIYHE MbtckSCIsktedy &3dd d W EZdzS yd sdzOdz' d
Msf sMisOo dzj dgdwv rn Ctdedzi SIsdodesmisd Wftuv M HOdzdg f
¥ iz2de€ ydtsdzOdz' dz" § MowLd Cttotcj dzdtelzs Is, Mstslse j Isl
L dzOy g dzed v € tstosjindrw lzpDd AAde@fH tehiyet &, 2009;Sudrezetal., 202Q.

t Ofa sy H J dzd § o jdzdyde Oj smw ) Mdzz yOJ W Iz dz€
Cslstster j dzOf tew gkzé fMistezClbtedets dzj MoweL Odgr . [
clBtslssf dyd MmSdn W izde$ ydtsdzOdz! dz" n fMewrL j2 B ) HE
ftsdzzh Otef 2. [Br ydzs 1 Ists MOMBs] Mmddz detsj [Mifjiset didats
2014, dzts dzj oMmj cEodsbsfdyjmSdi WeEdSydsdkod d j
f totsj € yShgnet al, 2013 fmd iz ik s s diug daS ¢ | s dz@ ez dgc I Is
dzO B dz¥ H @ Yzjip, dzid d3d ¥ hCdRdzdzts L @hdz'w ddray@en et al., 2009 CIsd ¢ tod
d dzdzs Mstedtekzs s sk feshmss2 WOCk, ybkt Ekilss?2yc
OO BI Ui MSdn MoaweL j2 dyjls fteswe dvis! v [SHRE f
etal., 202Q.

stsdzd yj Msoets lsdgj yj dzder = o7 " j dMmMmdzi Hise Oded 2
ftv) d WER ydodzOdz: dgr = (¢G4 ) MmMowrL j2 ojf! BBO
sBh dr L O tdzts i3] to dztOfg I i d3fsthrs $pdrhein ettal@B1E)E j f Oy d j dzl
CsdzlszL dj 2, E Ctltster i dzgj HJOcGdtsMisdtotseo Odzd € ts@
Mdder csdzd L Jtctso Odzdets s ¢ CC1 d Ad o BUWELESRIs QAR C
ftoesaBHYh R yYjtjL o90dzd¢ d ¢Sotsdsjicddsizd[ B, dPts tizidps O
Ctote dj iz fd dzn tots dzdzts B Is ‘HEd OF O3 BalzjBy) B A Otc -Bis2 j ¢
ANd o IttOCIsOn fHjtejHdzj 2 yYOMmlsd [Tdipel:etal, 2ADPENYIO Mlsp O
f Oydd tgls mdz@B " d3 dzOtelzhd dedy e O dFP¥ IstsB tetso tsdz! Y- .
Is § d3j dedzOW € 56 j to JHHYOEOM Ws'tzj o) YPdzZ's@Isd Misdud MECd L
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A BB ZOm®H[dzj 2 yOMmisd [ v, O sOCY] o Bjdzsds o jh
Hisdzj 2 . StsGJ toj dzlsdats iy ls ¢ Ee @i OL sdzp | € jsdedcy dzd tc KdE
ojhjMmlseaj dtsBde » HESdzj 2, o Cdzs yovw fjtcjHdzss YOF
s j &3j dzdzOW € t5¢ j to j-uiab @AfsDists dzjo frids@ Isid@nis d yj S d L dzOy
LOHdzj 2 yOfmlsd fuv, O OS] © Bjdtsdz o jh jfmlseaj o
ftedojHjdedz A tcOB tslsOR fded % § ded ® Ctsej o dzlsdetsyls d
sjtstejlsdy MEtsdz  dzOdzj dimimdzi Hiso Odad W H Odzdzts G 5
fpdzsy deo M dj mw, Cazommdui MEdd e HMis Ob Hazlad o ts dad© d
s Mfjujdedd tOL dzd ydz = Mtsmils sw dgd 2 d WwWkdCyd?
1 dzj Clstetst dgyj W OdzsctecOW dd 1 Ists CtcO2dzej o90ydets o ¢
fsCOLOLjdj?2 €64 d do ftedesH .

] CoOyj mlse j CodeC toj Isdets?2 s H j dzd HOdzdetsce s  dzO
f sMislstcOo BOIsdyj MS dn B 4 MMt LylgQiyjifis ' t:0 L dzf g Is 4w
sy tsihls Op g Gad Qdsjj >t R dzlz "sOdeadbstPpr ¢ [ v (€ OC jj dzOd B
dzj 2tctsOdzOlIs sz yj M s2 tshdatse r ) 9 HJ dzO d3df dgo y t Gxfs &) &
ddeW stedzOIlsd o desmis! H jodfs 1| B OWzOC Iff jSK€ i S A §. Bty 3id
1.3, tHakOkjsL O dfMddir = Htkze ls HtkzeO® dMmMmdzj Hse Od

134, 1 dW¥W W EL Jsjdelasts tcdzOW [t v o Ctdzd yj Mise j dedets?2 s+

)| 1964 GEtHE wbkj2MCOd (Stejskal E.) d uva@
sB dzOMils d W HJ tedisj?L s aDdzigaitstzts MY j CIstesMS s dd . [
fsmdzj His9 Ols j dz' dzts s M ddetse se s {1 - [Stejskal,Tan@er, A5 H (
Jded fsdzEyddzd EZteOodzj dzdy Hdzv o ydmdzj dedqvw G4 W W

(E2) -0 ®

cHIO0)i ORBY dzdlsH O Mde &zOd&zO, d AN zdzditsaissz & i lEdfeleis
[ 1-Md ¢ dzOdzlzo LdpQ) Ny Medets s dL B iEOWfddELZH® B ®ROEO |
HOWW kL dsdzdz’ 7 GteOHJ j dzsWOC Isibaema Ghatydsued jbdzls ,  deofs Isgsite
s W stdhzd:

}b:yz-GZ-Sz-(A—S/B) @)

GHJ-GY tesdBOG dzd Is dzts § 1 ©Olsizipslr Jsdzdh jJO, ¢ @& O dzd s gelizts olzfs My IS ¢
COYHBEB HAWWEZLdddgtizeftce ®@H d3j g B, Hepk 3y HdW W kL
)| HAW W EZzdsq datztzle dets?2 [t U (rv [tu) fted ML Od
f dzZOdzOtc dzOWR EMHRBIE d BB Zdz MdzOW  § sMmdzj His9 Olsj dz! dzts fr
GtoOH d J dzls sz dzC1R P s St i dz’ o tcj d3j dedz" J Hd OG tc ©d3d3" :
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i zdzr MO o HAWWkLdbdde 7 GCOHdj dsss, Sttt |
CtstHddzOk kskscLol 0.

90°

Greadout

_.5
Gy Gy

t d iz das.c l t6j d3j dzdzOW Hd OG tc O &3A3E dzQdCVteldizta 2d ts cf g
fsimdzj Hiso Olsj dz Riasdisdu cig@dudg] M j dzd v  tc O o [Basster®talQ Is
2004.

1l dsdztsedyj M Ow Is ¢ Odz mMsmistsdls dL Cdzj sts¢
dzj f tetsdzed yOj 3" &3 Hdz¥ o tsH' 1) tefBdpjOaOdkp o W jl d3"WAs te@tric
HgWWELdd oHtsdz dzOftcOQodzj dzgdw HJj2AMIsodw HIWWEL JECE
ftosMmistcOdzMisoa O dBtsy jIs dd3jls! tOLdz" j L dgOyj dedw ff tec
LOoadMmdls Bl ftsMmMistcOdzMmise j dzdzts? dBwJSCtetsMistezCIskzter
o Odzd € J Bs L s dzf s jst& O M) jdgizOls s dzfls ' jf z g & dzO tfdig Qooo ddz" d2d
L dzOyJ dzd J RS 9 H ts dz/ stcOCIstse BESdz M j, Yd B RS
d3d 4 dzd dzts @ OW sBtsdzsyc © OCMmtsdatso MBLHOjI o] GO
HgWWEZL dw ftsf jtoj € O Clneshigfiste da’ J@tftidizdl dgl@'dz! dzOo d Md s k&
gL d3d teJ ded W , d d Bsy dets s dMOID, I otdd Rd3 997 ItdCi
BOIsted yr :

XX Xy XZ (3)

=Dy, Dy, D,

Dy Dzy Dy,

)

) BtsH j dzd w pdzdjtlssmwy  Htsf 2h j dad § , Yylsts HIWWEL
fowddsd3  tBtcOlsdzsdy dzOff tcOo dzj dzd W = . sO0Cdd3 tsBEGOL
tc ©o dz" : Dxy = Dy x . g dzj Htse Ols j dz' dzts, ) Is§ dzL 5
Ce1 WWduydj dzlstse : stcd HJOGBdOd dzr - d Ited dzjH
odLEZOZdL Jteseo Ols! M f silfeMsE 1 dzdzdf MsdH O (



t dMEzsCC dzdzd f MsdH HdWWEZLd]. Ao jbtsd sCteO j dz
[d2 I sC0OL" 90l tBI j O3, 9 ftojHjZOR Ctltotset
Besdzy S dzO o9 BHT , ZOn sHWh Owfiw o yJjdalste] + dzdzdff s
fpstswyj?2 eotHj) bl { dezdfmMsdH - BdkRlgjsdnt{ twtsdn d
By dets ftso jtodazls! 1SOC, yYlbtsB' d&OftcOodzj dedwy jJ f
HdWWEkLdd. 4B Misdsjjdimizisjc O o JWgtsts Isj x4 zOf tcOo d
L zd f MsdHO HdW% LY. 18Mdj kOCGes ftoBtslsC
HJOGBdzOdz! dzr 2 9 dH:
k 1 0 0 (4)
=0 A, O
0 0 A

GHY 2ps-aNtseMmise jdzadz" § L dzOyj dzdvw Isj dzL ste©O@ HJW W
sO¢, 1Y wsBMise jdadz” j L dzOyj dedv tetstf steyd tsdzOdz
HdWWEL dd, O MEBBO HJOGCBAdOd df » { dzj &3 dzlstse Is
fsotstetslsO MdMmlsj &3 CtistcH ddzOls:

xx + Dxy + Dyz = tr(D) = const (5)

l f.O0Clsds¢j B ydets M tsdzr Lkzels Hej ddzo Oted O
HdWWEL JdJ: CsL WWduydj dzals Mt Hdzj 2 HdW-WMADL)d, d S(=Hgt
fsCOLr 90jIs Mmtcj Hdzs & HOWWEZL dtsdedzz MY smtse detsmyls!
Fractional Anisotropyy FA).

}MD =%-tr(D) =%(Dxx+Dyy+Dzz) =%(/11+12+13) ©)
3 |G = (AD? + (= (AN + (s = ()2 @

FA = 2 1.2 2 2

1T+ A"+ A3

AtcOSC yd s@azpY sistetst o W ~nOtOCIsjtedL 2] Is(o  fisly dafz jsdz!
L dzdzdf MsdHO HdWWELdd. 1 MmMotBBHAES2 9oftsH], GHJ H
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HOdzj Cts, + dzdzdf fnsdH HIWWEZL BEHJjIs ddils! MW jte
0o dz0 ez dz¥ . | B d&OMsd kidhlsr T McdOfttOs dj dzdz !
dzOB dz¥ HOIs! Mw fsor h jdgdgOW HgWWELY o dzOf tcOo dzj ©
ZOf tOo dzj dzgdv 8 S jtejC otdsCtd. | OCE Mk yo,
Efzseo dwin (f) bsySd Ltejddw WdLdujmSs?2 &sHj dd,

Hdzw e tsHT ), flstc [FigeyetjaR 2023. j H d dzd Yy J
[Mdsodzr | Y OLO®jIster MCOddtetso Odzedw, gj dgvw € ¢t
IsjdeL steso HdWWkzLdd oW oOtsSgidy r € sazjdegd Mg €26 dzO to
CteOHd jdestse d drR wWOMftejHjdzjded] o ftotsfistcOdzMmlsoe
ftcOCIlsdej BN dzs sz yj des, YIOC IssEBJ @A’ dpsj [LidaC
Chdzso dese s BisL ¢ & [Feitesetdrls 20240 0 s j fstedidgs d i MS d, H dzw
HdWWELdd HMisOltydsts " jMisd dzj C s zOdzOtedz” = dzC
ssydetsfils! or ydmdzj dedv Stk sdzj delstso Isj daL ste©. [ H d
otej BW MCOdzdtotso Odgdw, Ctbtstes o (tszkzi O deld.ls [sOs
f tcOo d dzts, dmMf sdz L ¥ ls tsIs 15 HtS 45 ZzOf tcOo dzj C
tcQo desd3j tedets s MW jtej zdets s fsdzzmWjtc] Is ©
dzj € s BB dzZOdzOte dzts 2 . r dzv btcOSlssctcOWdd dzkzyhj dmt
cOL i3 OB oHBdZ ofMmjn Itojrn dz2OY tcOo digeaimeda)., 2024. dzkz
Yyjds d3jdz' hj tOLBjte oty dzw, Is j d3 dzChamberfarsdet &l.j h d
2024. 1t Ed®jde hjdedj ©OLBjtO otsCMmjdv MmMdd ds bk
ftedotsndls ¢ fdedyJ dad® -h g3 I dgs hgjndad v tfipd crladsiz  r a't
cOL Bjte otlfjdv ftodrtsHdlksMY sHBJtOIls! 9 L 0OodH
SsRsctcOW O. [dzv 3.0 vz IssBsctcOW O GE Signa HDX
qoz. OCOHjBISCO 1 .1. JbEHjdSt, Gfld®kOod d 2 oL
tc@o jdz 2, 58 2 ,ydss2 ,B5 dosdeik ¢ tizlf. y j [lpSHEOC 5, ot ddetscé d n
ftedrtsHddzshm! d&jdvls!, ylser bkdjd' hdls! otej igvw Mm¢
1.35. stcOC btscteOW dw fy o tsd3tsld j del mitg/detd Az L [Jitsudzdats
I fmdziH L O  Wo dzj digfjjodds tsHofdsV2lz L [ditsudgdatse € dzd ded yJ
MlsOdkzO fHteddsj dgwIs' W  toj S sdemistezS ydw dzjtcodz’ = b sd
stcOCIstsatcOWdw. o¢dzcstedlsdzyr §sMmistetsj dgdv IstcOCIstso
sdf ©O: HjljtdddddmismMSd2 d ojttsWisdesMmisdz 2. [dydats
dmf sdz! L s9 Ols! ddW stcd3dOyds 5 d&OftcOo dzj dzdvn MBI
(2O tcOo dzj dgd ¥ )@ jidzv aotsBi jHddgj dzdW = o c¢cdzddedd
dmf sdz! L zdledf 26O 1 v R, B'"™ dz dL dzOyOdz' dzt§Bagfser,jladdts 3
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[ dddd bs¢0O o yddivdsj*cstdr'tc st Olsizgfds  H W W J toj dzyd Odz! «
ftesdL o BHM ~:

8
}51‘ % = Vtraj(r(T)) ©

GHIP) -t s fhBists @tcj di3j dzeleds®@ + 5BG o j flsstedetsj f sz,
COMOIj dz dzts?2 € dzOfteOodzj dzd® b©wOCKO. 1  yj dzw 7
mMtsBMmise jdadzr 2 9 jCIlstste Hdzv tsif toj Hj dzj dzad ¥y = dztE8ADO €' Oy’ H.
disjteOydd. 10detsdzj i s zdzvwtedz 2 TORKCTSEREISAGSIgEENT | |
by Continuous Tracking) B' dz 1 toj H fidiery gt dd., ¥099.1c O |
st ZOMdes 1 ss?2 BIilsHdS], foscttOBBO fftosotsHdIs
o' MsCdd3d L dzOyjdedwaddd Ad¢ d dzdL Cdd3 ke dzsd3 tsis € dzts
or ydmdzvw IstcOj Slststedd dzjtcodzr » otdkzsCtsdz 9 hBsSLGj
sOCs?2 dBibtsH ] SsdhstezSydd §oLeotdddaz §sdaizyOls:
dL sBtcOy J ded W stcOCIstso . 1 sd3d d3ts dzd dzj 2 dzts 2 d dzls § c
ftoj Hdztsy J dgr Odze tsted Is d3" ddzls j etcOydd BtsdzjJ ¢ Me dzO
sklslsO. [ jlsjtediddedMmlsms didt oy Is tz® d Bsadd)iSjls s ©Of) | § 2
stcOj Clststed 2 o tsdzts € 5 da. 1 tdy s diggids tsfO®drlz u P e I i dzj sk
dL sBtcOy J dzd § stcOCIstso , Colstster § ftotsatsSHWIs YJ te]
Hilsjtodgsddzed Misfijg st f BshsEs®O0 d MCsE8MSOC OB B®|fIs MW
tejLEdz sOIs or" ydgmdzj dedvw IstcOCIlsseo Mddrkzdgs (SOagdfadls
Rati o, SNR) HdWWEL dsdzdese s dL sBtOY j dzgd W . SNR
Bdesedr WOCItstetse , C0O0C ftOoddts, tsdets dzj sy dz
Il ojtoWisdtsmisdts?2 IstcOCIstseteOWdd dMmMfsd L kzjlsf
O tcOo dzj dad W otsdzsC sdz IbtcOCIstso . AlzdzC ydw f dzts Is
fsCOLr 90jIs 9 jtesWIsdatsls! IstsG 5, Yylsts o Htd& 9" B o
stcOCIs. ClO o jddyddd @Gty jls Brils! or ydmdzj dz0 tOL
e d BBz dzd tetso Odzd § dsj Ostedatts d3tc @ fiifdidsdgts y j dzdw o i n o
fzlsj?2 M dMmMftd! Lo Odedj d3 OdzetstedIlsditsea H jIsj ted3d
2) sHj dzdtetse Odzd § BBy Bisets &3 H ff By d s dzdzr - ftetsyyj
fjtod 3d M jded?2 Bsdzj Sdz 9 tsHT
3)[ jssH wWOMftesMisteOdzj dzdW¥ WiesdzlsO o tsdzdzr o (Bt
iet wOMmMftesMistcOdz] dzdWv sls dzOf tcOo dzj dedw HIW W L
4)[ jlssH GdzsBOdz! dats?2 9 jtosWisdesMmisdats? IstcOCIstsc tc OW
2O tcOo dzj dzd Vv o tdzsS sdz tOMMBOIstcdo O Isfpw  dzgj o
MeseotsC 2 dsMmisd ots oMmMjnma otsCMijdwr oHtsd EyYSCoOo
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tdLizdz sOIs o' ff sdzdzj dzd W 9 jitaymV]ldsddEdmyls dgERts Isitig O CSIgs
pjtosWisdtsfylsd twOMY tsdztsy j dzgdv IstcOCIlstses, ftetsAtsHWH dQ

v O0¢ CO0¢ wOMfsdzsy jdedj dzjtcods » oBdzZECBBdz 9" 1
o jtosWisdatsfyls! 5B d&zOtelzy j dzadv COC dztsy detst tsoztsy d Is j dz
visser diMmdjHses Ok! ksl osftesh, kyjd j Mnisod
tojLizdz OORd HIdMMjCydd d SO figle ddskzels O dozjdis & dz'
ftosotsHdIls! dMmmdzj Hise Odzdw dz2O MY j yqdoOdz! dz@ = W Odzlstso
Msf smis Qo dzv Is tojLizdz sOIsT stcOCIstsctcOW d d h ¢€O
od3j " Olsjdzt Msa j. 1 JMiesktew dzO I[sts, Yybsts fstets?2
toj CStsdzmistezS ydd IbteOCIstso, 1150 &BibsHdCO MlsOdzO
EsRBtsctcOWseo of fzfmMsddzd HtesdctoOdRBdets B M j Ui dzd
o' f sdzdgw Is! o] Csdemistelz € yde dzj tco dzr - o tsdzts € s da.
dzj sBrsHd Bz OftetsBOyYyd® d MjtelsdW¥WdscoOyds, jaets d
By HdYyddmScdn yjdvn fted ©OBSGI] M JOYdj dzs OB .

vtcOCIssctcOWdw Bjdzsets o jh jMmlsea O dd3j jHsj telpjfifS,ts
HOJIs [kzded ¢ Odz' dzlz ¥ otsL iBs ) dets s dzj d dzo OL d o dzts 9 (
fiesosHwhdR fklkj2 Bjdscecs ojhjmMso0. vOSdj (
f zOdzgd tetso Odzedd dzj Qtesndteztcedyui MSdr ST JtOYd2, 6+
osdsCtsdz fjStdmstezSydy kwOClktses o HJdZOBIS ]
fOydjdess©. 1t tojLbkzd OO tj Csdemistclz$ yd d [CtdmioC L
Thiebaut De Schotten, 2012 o CBlststetsdz dz2O0O oM ~ fMEdsjdgJQL] ddn & O
cOMf sdzsy j dedW dLo jMlsder 7 otdzsCtsdz &L EO. vsO0¢d
o fzh jdgs dz@c v Hegts] §sMmtsBdy HAY dLbkyjddY OdOls

[ isjtedsdded MlsMCdj d3jstsHr toj StsdemlstezS ydd IstcO!
M smse dz or ff sdzdzd Is tcj SsdemlstezC yde jtej mj COsh(
sO¢ CoO¢ dmf sdz' L 2w | OmmBse iz B H j dz HdWW kL d
ZOf tcOo dzj dzedj Hodyjded™w Y dHStMIsd, 5 C(tSttttdk
fjteijMmiCoOshdamw djtcods n otdtsCtsdz jMmis! dzgj MS tsdz
scteOdd uj dzdj € &zOfMind-8j i sLdzBd Y O sdketOW dd o H
dso ' J B smEseds j Mtc] C sdefmlstczdtctseo Ols!  § jtojmj ¢ O
HOdgdz" 3 [t uv. u©vOCB2 MitsMmse B' dz ff toj H dffougids etoal., i) ls
2004: t©OL &y jddi HAWUWEZLdbdkdscts MdcwOkd 6 M.
Deconvolution, CSD). 1 dv kOCtsets tc@LQHy jjdzdiyy od
Pedzsor s twOL tjh jdzdjd&3 (Hi gh-wAnghitad Renmgl migi o
HAWWELdBdedzts?2 [tv f dmfitsd LsoOdedjd3 Btsdz! h sets
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GOHdJ dzlss 9 (BB M § 45) . 1 sdzeyde M Ow mw OB B G

Oz ydy 7 MisOls: wi dz20 O dzd2MS s Wi €, dats tsdzC

MM WL Yydes?2 dzdlsj teOlslzte . 1l 51 s sz, HOdzj § )

MsCteOh jddj. Jted tOLdsyjddd Mdecdodkd (s MY

or ydmdzw jlsmw WEdlydw ©wOMftejHjdjddY Stdj dsoydd

O tcOo dzj dzgdW m HdWWEZLdd. ClO o jddyddd or ydmdzv j

¢ dzOkO oHBd daj MStd Cdn &zOf tcOo dzj dzd 2 . -ddEts

Hsf 2h jdedw 8 SCtsdzdyjfMmlse] otdtsCtsds, ftojHMIsOs dzj dz

HARDI CSD HJj d&zOt Isfqw MmMdzj ks hdJ HfEMj ddW:

1) {smizlsMmiselzjls tBd3j dz 9 dzj OC MsdzOdz! dzts?2 otsH"™ (d o
fzys Oodzd . (s ftojHfBdEYjdd] MHJEZOdMs dO tsfic
fs5COL Odzts, Yylsts MmMtejHdaj § MA3gh jdedy oEsdzj Skzdz o
CGtocOHd J dzgls O MsMisQoadzv jIs fteddzj tedets 10 B 3. C st
otsC Mmj dzv .

2)t OHdEMm CSttdedLdg dzsBrn dzgjtcoder » fkzyStse Btsdz h

rdWWkLdsdedz" | R OOSCIjtedmisdSd ofpjrn dgjtcodes 7

4) RL d3j toj dzdz" 2 H-ofW& izt fdzdrgdsls M e dzOdz o otsCMjdzj
Mz diis?2 Mdc dOdztses ©Is tsBd&ZzOMIsj2 ol fMmjdvy M ttOL dz
¢ OH HdW Wzl ed jshdgdetedzs 6 5 M d ¢ dzO dzO, Coslstster 2 d

O tcOo dzj dzdetsets H ZYysc O o tsdzts € tsdz, Bsyjls BT s i to

WEdeC ydd ®Rl9Scdadjd @ sdzv tedzr 2 EZetsdz o MW jttdu MEs22

HARDI CSD t©OMhdkOlsteds O sfyw  d&zOf tOo dzj ded ™  H W

TOOSjtedMmisdSd, kHtBdits dMitd Lo Ol ddj dedzts

fd ¢ & zO e OMidBzOIstcedo Oj sy COC MO Mdc dzOdse

Cslstster 7 Mo tsw WiOC yd sdzdzOW  H t5dzw

F(@, » = fihiR(®) 9)

GH}fﬁi-ilstS S j Ot fSo SichbBB® dz t5eztzts dzB Y & O eztiz§ dz

e dzOd o o6SMjdj dBoyjls B'ls! ftjHmisOs djd §OC
BCAR(9® dmfsd L 5o Odedj &35 WidC ydd O &ijjH § dzj ded v
F(Q,fp) = F(0,9)QR(0) (10)

[Odzj j, WkdCydy t©OMftjHjdddy stdjdsoydd
% jtedujmMSdd cOLdrsddC Ok, O WkdSydy 6lCddco
SONHOW MY jtedujMSOY cCOtedsddSO ROLOSCkjtedL zjlsmw
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WOCkstesds-Nt @@ "'mnmO (n) . uvcEdzseoatsj wWOLW N jdzadj tOMmls
) ud sde” &3d infiyd BB 3 yde § WE2ZEydd, o It eotjd3
filsd § J dzdagdnd i3s3 stedydz’ j . | Oed3sded ¢ d dBsclkzls Of f tot
SHdGSL dZOydzs WekEdSyds dO0 MY jtj, KOS COC tsdad W
¢ ZOdzsc d ydzets, twslsOydsdzde' § cOtedssdzd ¢ d Wstedsdteolze Is
SOYHOVW wslsOydsddzOW" O0Otedisdzd O LOHOjIsMw Istej W
WOLtse ;g % OSCIsOdY m dO In)(.

lemBit Ists o jClsste Hdzddzr (2n +-851)siFldastctcOL
MW jtedyd MS dds FE i) ®BIB] € BEPIsted YO OCLLEGEAOF 2,2 51s 5t C
ftej HMIs Oo dzwsj IsfldnjstfBjtscR! ntcOL dztsy j ded W f 5 o 5 120 figfldsjdhfdg"
tcOL dztsy § dzd 8( ,H & Hzp 2O

m (12)

vO0Cdd3 BBtOL 503, LOHOYO t©OL d&zsy jdzedWw 5 MW J tec
tej h jdede Mmdmlsj d3r dzddzj 2 dz" 7 ktcOo dzj dzd 2 . sdzj HiZ ] Is
R()d®Btsy 4 Is dMmf sdz! L 59 Ols !-ldnw dzL$ € dz@ivd WdstlzH jJddBs' dzdztsls O¢
Clsts wodzw j Isyw o0Oydzr @3 ftojddzzh jmMisetsdy d3j ssH O
ftosmisj2h j 2 HI W diLzE tefdsRdzs i3sH j dzd L OHOYO BftejHJ
BkHjls tjh Ol mw . ] Btsdzj J § L H ddj Pournge@eBaks, 12008, J . G HT,
ftotseo SH d dzts ! MEOdzdtetso Odzedy WOdzlstsdisise M  Jt6d MJ &
fted dMftsd Lo Oddd IsjSkhidr Cddddud mMcédr [t Is t
zeyh j oMmMicects or BdteOIls! Mmls jlidhxjcdo dag¥ | B8 d y i IsdiAzs@ Ot
Misd § 4 dz MYjtedudMédn cOtedisded ¢ GJtsLotsdzwjls  sdziz
fsLodwjls ftejH]ddls! Btsdzr hjj Ctdzdyd Msets  J to
sftej H] dzdIs! o sdzts € dzO, ftoj My COshdimw §H dBOd d
GOtedi3sdzd ¢ BEHJjIs fteswWeo dzv Is! or MsC kzs ykze mlse dlsj d
Mdzj Hizjls EMlsOdzOo dMf ® Dlsts tc OL dad y HAEDPH @b =°dgj i3idz0 © B
B3 dzd B3O dz! dztsy SCwdzd yd Mlseats dzOf tcOo dzj dzd?2 HIW W EZL B
Brls: t©Qodes 45. [ dJdddBZ3Odz dz@ 2 bketsdz fjte Md yd dedw
By ssHtsds HARDI CSD ey j 825 3 (2O e Oa iz @2 H dwal=lz L ¢
4, Yybsts fsLrotsdzwjls tsftejHJ dzdls! Stsdz €5 HO O dzOf to
Bjdzjj 60 CteOHEZMBO.

4S9 tcj d3j dzdz' j§ Bd ssH]C( StcOC IstsctcOW d d f L ¢
dL sBtcOy J ded W tej Csdzmistcz € ydd dzd tco dz' n o sdzts € t5 dz
StcOCIstsctcOWdd Bsyjls BrIs! ftotseo jtoj dzO dzO X d o tsls dzr
ftoj f Ocdtctso Odzed j dBsL ¢ Radwgnetadz@02d f sBOL OO OB Its,



59

HARDI CSD tB&ZOHOjIs HMIsOlsydss orf MsC 52 Istsydzt
Of f OtcOls dzts G s tsB 4 MY Jj-teg daq dz0 dzfn ddyChe dzd, Is ldas d3 1 &f3tf @ wizts ¢
f smdzy HS9 Olsj dz! desmisj 2 v [tu, O OCY] KBIBHESE
fswodzjdedJ BBdzj 4 Mazsydzr m d bsydz A 9 fiptsd s@dzdhts
qdzsjteifm ¢ bOSktsewcOWdd o dhmMmdzjHseo OddWwas &sSL G
dzj Is .

136. 1 W W EL disjdetetss te dzOv [t v d  flsQek jlsdalstdcoO Wil Wi timis Is tc

Zedej Isd ded § d3 MtsL dzOded W

s O¢C sls 3§ yOdzts(h.2.), tc Adajdgd o3 gL 9JHENMNJR W o
f sMislstc o d3Oesdmyfy S dfBls j dz' dzr = mMtsmistsw dzd 2 W dzw ¥ Is fr
WEdC ydsdzOdz! dz' j o IOt d3B -PpifidgfijyH Mise dj tOLtr 90 OCM
0 ¢ s dz0O fizts dzts G350 HiHayksled al, 2016; Zakharovaet al. 2014; 1 sls@f ¢
1 5C 0L Odz0, o yYyombsdesmisd, mMsf vy § dzdzts Myls Misj f joc
Mismistsw dad j &3 d3ts [} tisdedOi listp @084 Bhardp@al., 2017;) OF O s & D19, O
sOC Y] Hoslswyjddz' =« odzzlstcdtf sdzkh Otedz'r » IStcOCIsso:
[Hayeset al, 2014, dzd ¥ dzj eLtO IsdztslAsdgsizts BT etlaltc BRFs © [ Isd3j Yy OJ Is My
tesdz? dfGuezh j dzd v R d Bl deP@ER dGstic s d € Odz! dz' --C ftc s 1€ O
oLOdhBsHj2Misead?2 o tojskfd2 Isifdstglz CHsjizfitls tedzdk Byt d dzj § ts i)
i so toj X Hytlkachdff et al, 2015;Moe et al, 2018;Newcombeet al., 2011]. }ted yd o3,

f 2B dzd € Oy d 2 dzjf st jOdzlOfiaBdptichy Isi2v y d d sy 3 f pE & H tedd L dzf » ¢
d mmdzy 1 2 J d3'[Newdsrsh@etals, 8011;Zhangetal., 2017.

l i3i Mlsjg M IsJj 3, 9 dMmMmdzj Hse Odzedwv n ftosotsHWHh dr
Zedzjlsjdedj 3 ML dzOdad W foshdBl de@0d tNMC dBf L6
L dzO0y d Is jmdz'j ditg Hzq B shiglelfts © dzj dz' 9" MsSC 82 ddzHdo dHEZOdz! «
st 0o BOId yj ME tscdsts dftdwodiasjcita sz @1 d dggdf L dff thfs B dig dRE
ftoeftclzy f igBY EMisOo dzj dzad W - .

t Zlsddedz” ddL 0O § ded W gqid 6 Is cecteOdzd yJ dedzts § tc
MsMisOo dzw-2 h gggls E O HEsdBEZ dL Itejr dL @sttlsdzdsk, | s fif |
ftuv orwodzw jIsfmw Istsdz/[Humble®eOaty 208 O EBEdz ¢80 % 1 ¢ ¢
B3g dz' " j 1 B3 ddzd daj MsHjtey Ol CtetsotsdL dzdwddw, -
r ¢ BJL Ctesotsqd L dzd W dzd 2 ety etOA. Is1988) s v OE f dgl dig B
CazommMdud MSdd d@BjlssHT HJOcdsMsdSd ¢ wodwe Ismu
[ bR By des tSftejHJjddls! BJCtesMistczCIlsztedzr j dL d3j dzg
sO¢dr dmMMmMdzj Hse OdzdW¥ m dL Bjtew jlsmw WicOC ydtsdzdzOW C
tcOL d&3j yjdzdzr » L sdzOr ddzlsjtej MO, O [B&sSene} al. 0199 MOrietzir
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al., 1999. 1 sfMmMbtcsjded] btcOClktse LotV il §tsdazydls!
Y[ u: Mz B3BOtwdz 2 Bl jdi3 oCMmjdj 2, Yd teg L CBslstste
AOSC ydtsdzdzOwY OdedL slstesf dw Ctsfoe jdedets R OtcOCIsjtodL
o HdzW W HAOW @QC I MdsdiLfizijdis o ' t6 Oy, J dEdESdste(O Wis Isdgis Ots O fr,
HOdzdzts?2 (E@®BBHBEE) .stcOCIsso Istsy J dzd dmf sdz’ L ts9 -® @MV
e j dedetsisd S &ZOHSECd fOydj dzstse  dzj Sslstster § YOl
MCOddtoslo®@dzd Y sdMS ] tOBBls HAzW BLSKGO © H Odzdst
Ctedlsj tedd:
1. ] dz2OL 9 0dzdd ddzd OdzdeslsOydd tOBBIsT HEsdyd Mt
OdzG dzd 2 MC sz W LABHLCRS 0 Q) tdgtdf Qlesdz3O, W tcOC yd tsdzdzOW  (
2. 0dzOdzdL ez j 3" jJ EZyOfmlsCd Bjdzsets o jhh jMmlsea O Hsdy
dztsB-0ZBIs T dzsydz'.§ IStcOCIsT
.1 sdydzr dmMmdzi Hs9 Ols! Mw f OydJjdelsr M IStcOo B2 I[sw
GHJ t©OMMBOIsted o ©dzd My f Oydj dalsr Is s tizo € ) dzlpy @zjj &
stcOo 3" dzOB dzt H OB Isw MseMmj s dqdzr J i~ O0ded yd M¢d
fted dzjecCt?2 IbcQoad@ki Ad © BsLdIMssSR Ijdi &
dzts tc dzfB@zarian et al., 2007 ) sOC 3 Mz yo, , 9 j totsW Is dzts
Nd dZEHBByStso otsdzsC dzO [ u MsOdesowilsmw Btsdzj § Mtsd
LIstsd3 dzaJ ftsotejyHO]IsMmw
4. | tcOBtsls] HBdzydz" Brls! GeBtsL dZOYyjdzr MesCd MSE Oded
5. RN C dz¥ y O dzd My tcOB SIS , GH] ftoto sH (d dztsy! Mtc O dz]
OdzOdzdL O dzsC OdzdL Oydd tyoOcete fsotc] yH, dad 2 d
WezdeSyd?2, ddzd BjL tyjdSd HJdOBIdSd dL d3j dzj dzd W
¢ dzO dzd L dZzdlsj tOlskztcr Hdzw 1 Istséts t©OLHJEZO o' fftsd
mMdzj HEeE h dd&3 o i totsf)Od3:
T o C0O0CB2 Msjfjdd d 0S¢ sBdZOMId [uv d 1[]71 (¢
7T €OC Bijdgw jlsimw A o BBEOMIsWA ddalsjted Mz h drn Iste
Yiv
T COCOWw fowL ! (SBtetej dzZv ydd) dBwBiyHE L dzOyg dedw d3d
WEdS ydwddd E  Oydj dzlstse soffs fiyflssO dats otcd@jLddef V] ff j tod tSH
Ilts eafMmjin dimffdzi Hse Oded¥ s § Oydjdelstse ) Y[ v Bls
ctozf fr fOydJj dzsseo o MtcOo dzj-Gap@ dzdiL Jc,tc Hff tf s | HigtsdBddES
d Mt Oo [Etce D Wdlacetal,201d, 0L OdzO MmMisjf jdz@ tOL dzd yd
9 tOLdze' n MbickSCIskzteOR &L GO. dolstster o yd mdzd dzo
tejLEzdz sOIsr dL 44 dzgjL OodMmddzr = MBOIdSi@B3dzdwy@Mmlils’ to
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sOBA Yy dzOyjdedw 1 WWJiClsO mjHYJ MO ftod MicOo dz
vy[v d LHBWKtser n HBBttse sdzr yJj o. yjdg earhj 5 s
fkh j Mise j dzdzOw tcOL dzd y0® BjyHE ctolzf § Odd.
| OL 9 Ods 5dzd Wy s 5dd ﬂiﬁi&gﬂcww; wlsH .
stcOCIs| MIsOIsj § Oydj | HBB&BSB(MJHXCBISQdZISdZ
] Odzd € 7 133 127 -1,4 0,28
[ U 4 41 53 -1,27 0,43
s tsdzj dzts 7 122 124 -1,25 0,39
111 5 55 70 -1,22 0,35
o tGJI ”Udzw ! 6 113 113 11,04 0,19

Rdzls j toj Mdes, ybsts o o90dkzd¢j [fuv tOLd&Jdydw eor h j,
l j tetsw s dats, 1 Ists MeowLOdes f BdBd3j =~ Oded yj M< d dzd
fsMiszf Olsjdzr dg' 7 bkEMCttjddwn dd3j dedes { Istsls EZyofmlist
My OdePimisw 3y jdedd. AOCIs, Ylsts dBsL sdzdfmistsj s dzts, t
ftod lkwyjdas2 vfu, {tWared tdysiGhj[abedas@oisOos tis jizj 2 C
ftetseo jdzd §wotsCMmjd dz" 2 0OdeOdzdL COtels Ad GJOydj d
fOydj dzglstse tsfftcjHjdzddzd tsBdzOMIsd ftsotcjyHjdad?2 B C
SlstsBtcOY O h 28 yOMmlsslsk oMmistej YyoOj BBsMmisd §sotej Y HJC
[COLOdsm:, yYlts yoh,j emjets isotcjyHjdedWw ofMmiste]
9 Odzd € j . VL fYsHGetkzy (T fOydjdasstse fp or teOy j dadz" o
fsotcjyHjdzdw o dzsBdets?2 yoOfmlsd oL GO, GHj] d&tscdlkls
1/1. v0OSyj Ek 1kts?2 §oHCtEff §t §O0LORjstedyj M
fsotejyHjdd?2 o odmMydes? B d&ZzOMIsd dzj o se s IS[WaE IsC

et al., 201T. dm¢ dzs yOdzd My f OydgJ dzlsr 2 Csltstcr n Mk
ftsotcjyHjdzd?2 ff &jou @COflz StsBfipd®L 5 d3, f OydJ dzlsr fl B
CiosotsdL dzdw ded2  dzj B dzd ftes0dzOdzdL Jqtetso Odz" 9

MisOlsdMmisd ¢ k& B dzts B' ftcj o Odzdtelz® M d 3. t Is t5 Y &

MlsOkdmlsduj MS et OdOddL O (Issls hOe B' & o] tody d
diM¢ dzs g BzPE stodw f Oydjdestse ftojHMsOodw jls thts !
Btsor 2 d&jlssH OdOdkdLO vyj shlsdshlsd Bj dscts o jh j
BELEOUG) dZsse, bk Stlser i LOdkjlsd Mmkhjmlse j dadz .
[jlsH §cotsCMjd ds?2 MsOkdmisdSd SPM ( Ode@dz. st e
bftsdy deblss?2 o' hj ©OBslsj, dj §SHEGBHGI Hd&Y 5OSTs

I tc O Bandif(2008)f 5o 5C fj dz dets Odz@czd L Jtetso Odzsfy! B §
8 Hg&OBICj: fjtots) MCOddttss Oddj o f tddz" dztsfy:
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fijtedH), fmMddijnkzeh jj MCOddttso Odzdd o' ff tsdzdgw dztsfr
sBh ji EdEyhjddi C¢(scddlsdeodsr n WEkdEyd2 §0O0yd,j dzs
L dzOyd sy Mmdedy jdedd A¢d o dedxndzj? yOMmbd edmsydese
dzdy dzj 2 yOMmlsd dzj otscts dztsB dzts cSwlarosq dzg & @ o] Bidgtbagtflls o O
20084 Oydj dzlsr fp IstcOo BBs?2 tsBMdzj HIse Odzd '  tod d3J to dats
LIssdg dmmdzj Hise Odedd dL dgj toj dedWw G tetsotsHddzdm: o Lt
[v (BSHdO Itjls! ls ttBh j2 Hddd ). 1 1kts2 L tsdz
r st sdzdzd Is j dz¢ dzts, Oolstster tcOB SIsT f sHj dzd dzd f Oy
otsMmisOdztso dzj dedw MmtsL dzgOdedw: Bk § Oydj dzlstse M § dztsa ¢
v BrdzO dedy 4, UddB B §0Oydjdzlstse M - tct€astfiodeants
(2019)Oo Istster dmmdzj Hse Odzd § OydJ delstsoe ftesmMC Odzd to s
By MWYyde d 12 BimM¥yjoe Y¢tsmdi GFtodzzyjddw IO &
Mdoedsj desOR: fjtojHdzgj2, MtejHdzgj?2 d LOHdDzj2 yYyOMmisd
Isd ud ded § d@3 o tej d3j dzd § sfdzj btOod3" ot ofMjn OMMNE
stejn LBdRZOR [u. wddyjddj Ad, ~tls! d M Ektetse dzj
yomisd [fuv o wBetsdn §ttsddy B MHOR Ld &y dp g o @ dzds's di! 2
fOydjdesstse ) MOd3r iz iy s £od fi3f B OWA®dE o M- BSHEBS |
90dzdCj [uv Hdw 1Ists?2 Y] YsHcEtwlkz§r fMmdzad y-§ dzdij fez®
Fteso jdz@ L dz2Oyddismisd Brdz 97 hj 0, 05.

RLEYjddj §Oydjdstse dz20 HBsdkedh MesCOon §tsihd
121 Bj-pisusjteasj) § =6 OL Odzs tesfls A ¢ o[@hiow dy 215 2010 ts dz
boltster 1 Iss?2 OBl HtosoasHddzd §O0ydjdadsOdz tewH ¢
BOdkzdzOr &jYHEZ fjtcor &3 d olstster d3 tsBMmdzj Hiso Odzed | &B.
MsOlsdMmisdyi MSd L dOyddts Ctetcj dzdtctso Odzs ) ko j d
L tod Is jdds lsitasta d® HO-KEFS Taills o B dzOMisw i dzj S slstste’ 7 st OF
sB dZzOMIsd [fuv OS2 Cttotej dvuy@Ud j BtdgOUctizdy’ | lstgBsls r dzj f t
ftoJ Hf Bz dIs! , yYlsts dL d3j dzgj dedw Ctwscdzdlsdodz = W Izdz
Bjdsets 9 jh jMmMlsoa® d 1Isd teiLkzd IsOIsr d@seckzls ECOLT
SIsHOdzj dadets? MIsOHdd of" LHBStso dzj dedWw f tsfpdzj Y[ u.

I fmsusdg H2A07)H(dZzW ctokzff §Oydj dstses Mmts Mmtcj H dz
dLEzyj dzdz" = o tSlsHOdzj dzdztsd3 § § te-LOH7] dyd trfnyvinsi Codztstfo sty ddzc
fszzyd dzd MisObdmisdud M¢d L daoydg § SCttetej dvydd
Ad o dej MEBd SR BB &ZOMWE Bjdtsets ojh jMmsoO, of
¢ sdzj dzts. stsedzgdlsdods j IsjMmlsr Msmistswdzd dL dzj 2 tet
Ef tcOo dzw s h dn Wikd€ yd2. 1 sozlz yg dedz’ § Cstetej dzv ydd
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OBy dzdlszHji: teWHCO 0, 3. (dOsedyds 4 SCBtete] dzw-
MsOBcilsjtfjde ¥ ftsotcjyHjdedw BJjdzsets o jh jMmlse Oe,
HdzZw tojLlizdz sOlstse Isjflstse EZftcOQodws hdn WEkdS yd?2
pjh Mo O COYHBE dMYrbkjBscts SftejHj dvdsh' ¢
dzdyd, Ui k& cwkzffr dstd. (st §tLotddds MmHj
Bjd&tsets o jh jMmlse O, O dzgj btsdz ¢ts tSlsSHjdz dg' = jCEB
slssBtcOy Ols! dzgOtelzh jdedWw Ctsecdzdlsdoder » WkdeSCyd2 k&

]l tcOMébaghm M O0s Hier@eid., 2019 IsO¢C Y j B dzd ff sdzlz yy
Ctetej v ydd (65 BBHEE & 5B8YH SO 0B8] lo j6H s tt
L OHOHKEFS Dails»d A¢ o bteOSCISOR [u, 1[/71 d ojtrnds ¢
Mtcd Hdz] 2/ Iswy j dzts?2 Y[ u o BlsHOMdziddtsd™ § J @ H jtc Os tis
Ylsts Mmded ¥y J dzd § A O Cstete ] dzdtetso Ocdzs fp kMY jh detsfyls
ddzlsj ctcOlsdodzr § d Sod3BzdzdCOlsdodzr j dzjQtctsfmilsj or
OB stesls, BSCOLOd ddLcdy Stttej dvydd.

] tc O BMargyez De La Plataf H(011l) O Istste’ sB dzOtclz Y d dzd ,
or f sdzdzgj dedw Isj fMlstse, Byjdedo O h dr I us@asdyisy M disiB toW
ftol JdB3zh j Mise j dedets Cstetej dzdtctso Odzd M A9 o  jtojHdz
o0dzdcO) [fuv E fO0ydjdadsseo o BlsHOd] dgdetsdz ff j o SH
&ZOodzdydd r ¢l o LiIsdm LtsdZOR [u BlstedyOlsj dz' dzs 9 dz
dde stced3Oyd d . vO0Cd] tejLEzd sOIst Oo Istster sB i W f)da
Eftsdwdkzlsr 2 yOmlsj2 fu. uvOCyj] MsoOlkdmsdui MSd L
orfsdzdgj dedj EfsdBwdgzlsr 7 orhj IsjfMmlstse B' dzd H dzv
OS] LOHAI?2 Yyofmkj?2 [uv Cst®Hfdvydd MsmlsOs dv dd

1 d Mmidzj AEBtO2RE4)O0s stste’ tOMMBOIstecdo Odzd § Oyd Jj d
fjtedtsH] otMmMmisOdatse dzj dad W . ]l tw©OBBl] fttseo sHJdzOM
l sdzlz y g dzdz" § B O dzdz' 9 sjiMmMsdtcse Odzd d ZO L fdL st
Ctote] dzdtctso Odzd Mi Wi O ko jf Bywd dis s &zO § steWHE O O,
OB dzdlskHj SCSttetejdvyds M) Ad §sSCOLT 9 0dk lsjfmls dzo
isdzO BT dzO twslsted Yy Ols j0dz! 8ddts 2 sdts tada odelpydd@ffn ' d3d ¥ HE M st
JLsBOY jded?2 d Ad o EsLsddhmssd Isjdj QS73661ds
Mstslse j Isilse j dadats.

Htse d&zZOMmdets Ctstetcj dzv yd v o3, i ts Botow § dzom(R046) o od mih)igdg
fitcdsH] Y[fuvu E fOydjdzsse fj BtsdzjJ dedL SB82 AP o
&zzyhi (R = 0,83). I It 3j otjdkw, k& §0O0ydj dste
Btsdzj 4 o' MsCOW AP ©® MtejHdzi?2 yomisd fv (R = 10,
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tojLizdz sOls HdzwW Ctdzj O [ v dgf MtsedzOMikzjIlsmw M Ht
swy jdts?2 yvy[u: Btdzjj ddLSOw A, o Istsdz ydmdzj d
M Bdzj J o' MsCB2 Misjfjdz v HmotejyHjdzd?2 hBsL GO,
o smMMmisOdeso dzj dgdw ML dzOdzd v . Clts itsy dzts Edisve (2016)dzd
tcOMMd&zOIstcd &8 O dzO fy! dzj Btsdz? h OW 9" BtsteC O fOyd,j delstso

zjcCts?2 d MejHdzgj 2 bttOoads?2 (3 d 1 yjdz., Mtsslse |
Blrils! {ftsorhjdedes?2 o MteOodzgjdedd M destelizs2. | Oy dz
tcOBBIST: AP MsOdmMisdyui MEd L d2Oyddts mdedy Oj sfmqw o

o dzj CSclsster 1 BB &ZOMIsws BjdZsets o jh jMsea O, o Istsd
fMHj dzZOdzd ftoj HY sdztsy § dzd § , Yylsts tsfflsddzOdz dzr 2 f4ted
ML dz@dedsts § sHEsMiste’ 2, O dzagj GMmlster 2 fjtedtsH Y[ U
pdzdws hdj dz@ Ad: tOMlwyjddj OCMtsdss, dn §jto
otsLH]j2Mlsadw, ZOtelzh jdedj & j B3OIsts1 dzyj Wioddd dj 1) tsa)
Fojdzdydeo O ls HBdzt¢ odzgj OCMsdzOdz! dats?2 o BHT , yYlbts {te
HgWWEZLdw oftsHT ddzdj JIs B@BjdejJ or tcOy j dedzlze dzOf tcOo
ftoswW o dzw Is+ fyw olststed yYdzts § tcOL telzh j dzd § O¢C Misdets @ )
ftedosHdls € HEY sSdzdadlsi dz' dzts tEismamiied i) s @9 Bsse@rosqal., to
2004z fOydjdesstse M vy[fu o Ghtetsds § jtedHj MisOIsdfm
dimMrtsHtse s NCOdz t OdzS ddzO d ~AOGp. 699 4o. Odrdisitgdz! [ vo T Bff
Ctetej dzv ydd o 1 Ists?2 ElOw@MG), {C=ACo tdzvej Istc @Bty I jf s dzts
p0kdSO [u dijjls fescdsmisdyj NSk vyj ddesfls: H Oy

Il toOfmMimdislstcj dzdzr = o' " j tOBBIOR 6 dL Ekyj deds
BJjdzsets o jh jMlsa® ddet M §tsdishi b f seotsC M dz' dats
tcOL d3j yjdedzr » L tsdz dqLdgitej dedw. RLBItejdedw AP od t6C
tjcdtsdzOdz dgzé M jydW duydesils: Cwtetejdvyd2 M Ikt
o smMmisOdeso dzj dgdw tOL dzg' = EZyOfmlsStse BJj et o jh j
ftoj HY Bdztsy jJdedWV 5 dgj Qtetstf &zOMisd ydesmisd o tcOL dzd yd
sO¢Cyj t o tgfo diglayyj jdetatsdglss EyoOmlsCtse IstcOCIstsa o 5
WEdeCS ydesdzOdz! dz" = Mjlsj2. vOCdd tBteOL 5d3, HdzW dzj:
sBh qiodegsets Ctsdzdyi mMse © dzj Btsdz! h dn Md e d3d dzlstso l
9" LHBSBo dzj dedw Mmikh j Mise j dedets tslsdzd yO4 Ismw tsls Mtsfls
tcOBtSlIsORd 5 dqLEyddds YvYfuv, GHJ dmfsd Ltses Odmw
or MsC OW L dz2Oyd dzsfls o otMmMmlsOdatse dzj dzgd d ML dzOdzd
sOCy 4 odfiplsdze? 1 yGstcOCIstso . 1 sotsC My dzd dzr 2 0OdzOz
mMdzz yoO,j o vyl u, GHJ B ' dethtts tods O3S Jif izfstdstHo jdzts | ofigj "
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f sMmdzj H MY dekdiat BY steBOYJ YR YBEFEOC Y § L Istsls B stsH
Mz yoj kOSSR shdasydygdd?2 ftod v[us, C0OC ¢j BOLE
) sz yOjlsfmw, Hts MdR st doj BT d&2s (e jHjds
tOMBOIstedo Odzdm* dMmYyrlslzj 3 §j M BOCd3 thdztsy dzj dzd
BJdzsets o jh jMmMisa® o HjMWICOR ddzd Mtlsdg" 7 Mmj ¢ d3j
Lsdr b©OCko .

Ilts offjrn ftdojHjdedzg = o7 hj ©OBBSISOR dgj HsMISOL
d dedFdase-dBls B ydstc@C sssmMmisOdetso dzj dadd ff sfylslstcOe
sftojHjdzj deder 7 WkdzCyd2 (HedcecOljd des?2  ftsL dzO«
s Odz dzr 7 Mibkj?2 dBsLeO. [IMmikzlkMsoakzels dMmidzj Hiso (
sMmtse J dzdetsls d :

1. EyljdO MOHd2dsMmis: ©WOLedlsdw BtsdzjL dgd, o

2. dMisd LEzjBOw &jssHdSO tyjdSd fsotejyHJod
o dimfmdzj Hse Odzdy § OydJ dzls so GBFL, dF deisdz'tedlzd R PSR
s jtcOlsdo dzsects o9 dzgi h Olsj dz' Mlso O §ftod dzj yd ddd Iswyj d

3. fwtsojHjdts M sMlsOodzj dzdj L dz2Oyqdad3™ = Hdzw |
WEdeC ydesdzOdz! dz" = Mmilsj 2

} to s O o dzjudfdgdyj tols Oy d s dzdzOw OB SISO 9 MY t5dzdzw § |
L&ZOdzdwn B otMmisOdtso dzj dedd ML dz2Odedw §tsmdzy Yy [ v
ftoj SHESdzj Is! Isd ndzed ud MSdJ Mdztsy dzsmis d dimfidzj Hise O
ftedojHjdy o MdzjHkshj2 ¢ d&Ooj.

2.0 ouvrtrROf] R Jrulr3 rueagfrrflé1RC

t OBBBISO o' ftsdzdzj dzO o [ OBBtOIsstedd M j2 d ¢
td1 de© Cdzddedyj mMSts?2 BOLJ AL OV ¢ [ RA RiMdgdg.tsoC
w9 dzW dzts fny! sBfMitco Oyd sdzde a3, toj stetsmtf j CIsd o dzr ds: |
fsdzbyjdedzr § © (fJitdsH M Mmjdkswestew 2011 ¢. B
90tdOlsdods o3 SO jded j 53 Gsdzse desE s BSLEO d dzOF
1 RA 1J2tesndtekzteeadd dd3. 1 . 1R MMdziteHtyg ed@ded jf stz 1t
Cod3dlsjlstsds 1 fRA 1 d2tesndtekzteedd d . 1 -1 - 1z tH
L Ofj H OdzepY BANZ| H & OfcEststets o sHaf dagfipls tetsds (( HE 1 dBj f).
Hs 6 &3§ M. ) &itdhspdfdny. dedetyfdf t(df sHOn ff sfydzjy v [ vu.
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21.s dzd dzd yd M OVW yJ SO0 f OydJ dzlstso
21.1. mOtcOCIsj toef isg(H " Iskz j dzr =
l M cHSO dadeB tslsj B ' dzts 4ABONMZRAdE® Pdzts tc OL dets2 MEBY ¢ §
Bz udznd d ddz, o tsL tcBYys] Istsls MISYOHdrps?) A 22 EfMds:e
HsBtoetsoatsdz! yie (14 dBeyuydd d 8 jdhddz, oL tOMls
stedlsjted? oCd¢yjddv o dhmmdiHseOdd) §Oydjd
vyl u.
stedlsjtedd dmEd® ujddv §Oydjdsse dL dMmmdzj Hise
A BslCOL fOydjdesO ddzd jets L OCtdzdesets ftoj HiMIsO¢
yomisdy o dMmMmdzj Hse Oded d
A dzj o 5L BBy des s  -if fefitsdjj it eddfted W Q dodzd Is dz' R d o5 dzC
odzzlstcd yj teJ f desets HOo dzj dzgdv, BtejCjiltse, Cddifm d
A Iswyjmls: mMsMmissw dzd v : dzj zfilsts?2 ydoe O G 4 d3tsH d dzC
HiCtdl j dzldtetse OdzdzOY M teH j YdzOW dzj HisMls Ols sy dzts f s
Is.;H.
A dzjlsOdz dzr 2 dMmotsH o Ikjujddi 1 EsHO §tshdi §d
A slsmizmisodj HOdzdz' » dzjotesdzsedyj MSEtsets tshdslsteC
stedlsjtedd oCdzt yjdedw o dMmMmMdzj Hse Odzdj LHBLBOT
A slmizikfmlse dj ) O dzO dBdzj L § viu, ffmdrduj s
dzj 2tctsH j G jdzj cOIsdodzr » L OBtsdzj 9 Oded 2t5C Ea®)lddgyf j L Oo
A slsfmMkzlsmiso dd d&3f zOdzlstse ddzd IsOlskzdtetsotsS,; o LT
A fsHfdf! ddWstedzdteso Odzdztse s Msc.dzOfmMdw dzO Eyof
RMY " a3z HsasGdas @3kt ductsis s H &dgC O dzd to sso Oz Ml
L OH j 2 Mis oo dsZdi~dyf 6o jdif iy iz @dzdP2zr 94d5.0B dzd yoO=~
1O0LoOdd" ftosksSCtsdss  S©OlSd] §twmdsg dedv ¢ dzg
11 telstsC sdz MgsfusAnds:0 o dzj dzd Wo  dfjiycHd] dzis @ n stcOCIstso
Sy dz OB HOMY Fuzbkthnd ME O daef t§ o Qfcplfdts dy'day ts el dizg f
RO tcOo dzj dzd?2 HIWWEL Sdedzr = GteOHJJ dzlstse, O

HARDI CSD;

11 tostsfted2igtst shis Odkizj widd v MY ¢ d&gj dzls OF IstceOCIstso
syj &S O Mtsmistsw ded W . t OfmY sdztsy j dad | IstcOC Ists
R sdz' L s9 Odzts ! 60 O tc Qo dzj dzd 2 HgWWEZLds

HgWWEL dsdeder & o) Mmse B = ylsGsO Of sd o B Gipzd ks ')/ estgz
ktcOj Cstedd ktOClkse d L dzOyj dzd™ A ¢
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14 SOy dyotEs mdzy H SHP O dzfzic Bls 56 © dzl 5§ 5 dzds ldnjdalz'H dzts
M tsk8Cys [ B cdkzQzOou@dRl jrd3s ReEC (e issC tsdaz 2 d fgf tisds! detsts
1 Is ffettsH d3dzts f jOnysfojA@zlsso Mjin My sMisOo dzj dzgdw n, daj twOT
[ t-HOdzdzr | HtotslstsCtsdztse ¢r uvReé d ¢ruvRrR2é Bl jHJdYdd

tW"WH fOydJdlstseo, BMdzjHSeo Odzgdz" » 5 ftolstsS sdzlz
CCy1. ltooltsittsd, dMfitd LteoOdds 2 o Glsdetsh jdedd 4 |
cCGrpure. 1 Oydd dzlsr HOdzdzse s Hf toslstsCsdzO B dzd ff 5
ctekzffr, ybte' MsOdMmisdud Mcdi ©OMAJ IFOdzEAPISdB "
o' BdC . oMjrn BMlsOdz dz" 7  da B bipeizy  tizef OuBRdrdz8 § [ 1 €& s
C[ URE d CTUR2E€ tsBi j Hddav dzd . lted <t Isdgz §Oydy
Mtsslse jIsMisoakze hdj htesdkz, §oHtshMstesdz d GlsH Odzj

1dSBlste’ j §Oydj dalsr B dzd GBfdzj His9 Odg dzy Ists
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fsHsMistesds 4 §Oydj dzlstsoe dtL 202 MO Mmdag M58 Oddglj 3
sBfMdzj Hco Odzgd?2 Bls 8 HB 77 Hdzj2. 1 tslsHOdzj dzdetsd3
tcOL O, Sty s’ (M wOLddydi?2 d&BiYHE HOBOMR B M
fOydd destso, Ctlstster n MEOdzdteso Odzd ~lW BT 5
fJjtcdDH®OR Isdz Cts5 o tshidess;ds s df sCHEYS fds to s thH s ifls b ts d3
stsdz! €5 o tsfisteDdB ;d ldstisdz O dimits sfidsticds' df s 695 ;1§ tslsitisdy'ls
tsls H O dzjo dAdzts d3
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fsmiskzf Odzd. 1 jtedRhdjOnse agedfitdd o 1 [ RA 1J2Bndte
sjSkzh jJ mMsmistsw dzd | fOfds] delgls®H 8 3] dzof B8 1O s @ elzts o d
HJWlisj dz/[rdssEdste[- slstso O [, @ty j 1 9 @63 [GiecR& et al., 2004
l sfdzj ol yoOjls o MjBvw Mmdzjukehdj dzj Bjdadsr z
(slsCtcr 90dzdjy cdzOL o wlsajls dzgO MmMsdBEz &Y yds ) d
L dsistsdd ud MEdj Eis@ Wodlioysitmdaokzd j 54 ¢ jJ M
hCOdzj -RCRS G®AJe.O0Isj dz' dzr § WEkdz2Cydd §Oydj dzstse sy,
[Barker Johnson 2 021; 1 j2MmMmle Hjjdgr O I $2Q dzdltdtBo60 dzd ¥ dzO
dimmdzj Hso Odzgd ] o MMIsOdzetseo dzj dzgdv Belststodets? OC Isd o dzts
2 §O0ydj dzlsse OdzOdzd L dtetso Odzd iy ® HJddzOBd ¢ Istsdz
(fsHOodveEh jj ydMdDedigfr skzj i3 -
vitejL 6 d&ifmwyje foshmdimisEedlili dgdydpizbsad s,
dMmn SH s [Jgnue19¢9ts stesdzdy bets, MfEemksw cecH § tshdzj
My j " dztsyls otsmmMisOdetso dzj dedw MmtsL dzOdzd W . 1ts 1 Issd3
ctolzf §fr . mtstetsh d2 dMmeatH 5 o tMmiflsOdzatse dzj dzd s
Cdzddzd yui MSdr fFtedL dzOC ts9, COSC orf ftsdzdzj ded 4 d dzMlists
fMdzso O3] , off dztsls HEE f sdzdzsets o tsMmMmisOdetse dzj dedw My
f e tsfls to Qa@Rs\Es].
22.f JstsH " dpsjtedzSSdsitddaidgisy d s dzOdz! dzetsc s Mtsfls
221. t Zlsd dede'-i fifdzj H s Oded v
v eofmir  O6Yd fsdrdas alzts iy MCOdzdtctso Odzdj ctsdztso dz
orwodzj dgdv BYOCEB stocOy j dadw . 1 mji [ 1 utejdiffsipHe) dafiy
SE®RsEteOW ] f dzOf tow y j dedetsfyls' ¢ BOcdedlsdetse s f scdzv 3
otsm! B3 ¢ OdzOdz' dats 2 Ctsdzso dzts?2 -d )Ptz h € 5@ dzd Vi Iz &6 1§ datdzd |
HJOGdtsmMsdSd vy[uv o9Cdz® yodzd o miBw Mitdd dL 5B KGO
1.vl o 0OSCMdqOodz des?2 HtetsjCydd M Istsdzh ddets?2 M
BOIstcdyj 2 tjtsdhstzéydd 256r256. l i3 Mists
FSPGR BR¢OVO f Itsdzh dqdes?2 MmtejL O 1 Bd3, dzkz dzj
256r,256
2. T2 9 0O0CSMdOdz dets?2 fJtesj Sydd M Istsdzh qdzs?2 Mmtc
BOtedyd 2 tj StsdmlstezCydd 2567256
3. T”2FLAI R 9o 0O¢CMdOdz dzts? ftetsy Cydd M Istsdzh d dats s
B3dz, BOLtedyj?2 Jj SsdhisteSydd 256-256
4. DWI ASSET 9o 0O0¢CMdOdz dets? ftetsj Sydd M Istsdzh d
1 B3z, BOtedyd?2 tj §sdhMszydd 2567256
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5. SWAN 9o 0OCMmdOodz dzes?2 ftesj Sydd M Istsdzh d des?2 f
Bdz, BOItedyd? tj CtsdhisteczSydd 256r256
222. CCydMmMmdzj Hiso Odaed W

)| H j dz f tetsofg HQ dizf{ty 5 0 Rz ©y dij tdzjs®d M Is te d tc 5 0 Az
dej 2t OtelsseteOW j [u1 (1 shBGgw) , OB w54 2 d2P¥% s H
Slsdesd Izihddzr Bs d dzn W W | toj dzlsfde” § ts dztedAp € ks to tf i 18 4315 C oOulzd
MsmMistswdedd ¢ sevdzCn. PUAEH S td" tdss od3 g Gdad v ) § futwrm s O dzj dzd
ddzH d o dH 2 Odz! dz' ¢34 ) If dz@ziz ) dadGvizts 2 CHizv | to B debs @ glE & OC Is
By tslsj dydOdtse Hddls jdgf ddaddifls  dsj ddrjlz dpjddejLis dlizdd § s
LsdzO3 BsLsdzdhistsets  Isj dzO  fd d3dsDRth d ydzs gk diip I
Yd dels e Ocdz! ez'ddgd (dzsB-Ezt Bd -flaBdddtydz" d5ep2) ( Fp 1 QB & j dz' -Bq
T4) o jo jdaffdgdgflstcd ydz" » S OLOIjdzvds B" dzd HtsB O
MowLdud [ 182 -FE2102Fpl.t OMY sdztsy j dzd | OdzOdzd L dtelz j d3"
ftej HMIsOo dzj dzEl5. 2O tc ®AfNiztdsC | CtsEjtoj IsdesMisd tsyJj dzd o O
YdLrLddsedui MSdr tdlsditse-1jHj @& OS] bOd dERddc tg@yd

Il tsdzjJ HJjlOdz dets tcOMMd3OIstcd o Odzd L dzO2Q gz )y 1 «
(812 1Y) YoOfmlstsilsdz'rm HEADHPQOtsdetics . o r yd fiydzw dzd fiy*
Codsf dzj S Mdets?2 MY j SIsteOdz! dzets? Ctsejtej delsdesmisd, M H
ftoesctcORBAE Mat |l ab 6 [0 teisdfastg2003Mat h Wor k s

{ dkzdasS wojkOdyujmSs) dLsB®OY,jddj tjcd
WkdS ydsdzOdz! dF 7 §sCOL O] dzj?2 o5jy§sdkzh Ods? ¢

l otso szt ils Oo dzj dzd § s ¢ B PNOBE 2 &d § &3 6 OL dzd yd
sdz fozv Lltséts orf ydmdwdd SstWWdydjdls'r Cotete]
2oy dzdv a&sd A ¢ [ u, O AsEEOG]ls jtdgdchmstodfCods ddz" dedy s a2z
l sz yj dedz j L dzOyg ded v Ctstetej dzv yd2 i)y @0y dmnp ifnls C
Codzdyj Msots OdzOdzdL dislzj 3" E cwkzfifr fMjcdj distse
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223. 1 dW Wkl dsdadgimnddi H s Oded W

1 Oydj dzlsOds o' ff sdzdew dzd H g W etz 3H 5 dedzlz o totfstsdsd: JEHEISC
s OB dzddyd s « v r d dzd | V2R . Hfipsls s ®€dlzs yOdzd o mMd BY 1
dLtsBtO)] jdzdWY 9 tojddBOr ul, v 2, T2 FLAIR (T2
1 a® (SWAN dazd wv2* 9o tdyxddd 2DL ggzefj @d)y) , DW
HJOGdtsMisdteso Odzd ! BYOEd IbttOo ZOIdyj MEtsets § sStcC
Fr dqWWizo egstgddeiztistodzlzs [ t vq o riff totsds tis i€ dfdxjdz' . tfo O-tladzP dgO tc Bz
dizf z2dz Mdets?2 tsmdzj Hise Olsj dz? desisd cuff ddetso 5§ CRE
TR=8000 3, T EmiZndz®@Y6tc Qipfmiaf WAL d sdzdz" = Gt OHJ J dzls
ojfm b=0,21HOO fif/isddstc®, &BOtedyO toj CtsdzmistelzC yd-
fsdzj BLBKLO 240 d&d3, ©OL®Bjt otsCmjdv 1, 9B1 dIldz
40 Mg ¢. 9 Hdds?2 (s dygdidizey oV § zig w2845 0 s H d d
dmf sdz! L s dGdPizBtcdzs?2 JRBf zdzr Mdes?2  sMmdzj His9 Olsj dz! ¢
Mz HEsE h ddisd § OtcOd3] ste O] : TR=10000 dfy, TEmi n:
CGtcOHdj dzlstse HdzvW COYHBSEB dzj dzzdzj otsets HdWWEL d tsdad
M/ 332, Hddz fsolstste, dBOItedyoO tj CsdhistezSydd 80
B3, ©OLBjte oatsCjdvw 31313 BiR3,i2RcEgEadzsd s dz' dzts
23.[ BtcOBBISC O f tsdzzyj dzgdz" = H Odzdz n
231l rdWWELdsdzdzr | dLBBtOY jddW, IscOCIsts
[ dzf {-H Odzdzt &dfnfMj lsOYydtsdzdzts?2 tcOB SIS d i £dssListcy (
HOdzj § B IEZH[jdss thffts[ChOaitc O dzdz@ Y ) SYCwj HifRS]ORBALZ] €6 ¢ & O & jz@
B dzthis | d&30 mB tstc O d >OdeQaiddsie @ OBHSAsdRAE - Hd W W 2L d tsdzdz

dmy sdz’ L 59 Odzts fif ' tc tsfg dz Prelezadis jj j: BMRIBIRSY (uitpsdztmjib.ox.ac.uk/fs))
ANTs (https://stnava.qgithub.io/ANTE/ B d B dzd tsdfpy Ch@ps://dipy.ord) d L Python Matlab

(https://Iwww.mathworks.coMrtrix3 (https://www.mrtrix.org), TrackVis (ttps://trackvis.org/

] stoW H W Ssoala IsOH sMistsBtcOBBISSCd L BBtOY j dzd 2 :
l.stsdzo jtelsdtetso Odzedjy dJLtsBtO) jdzd2 dL WiBted3dOIsO DI
2. VHOdzj dzd J sjf dzcosets "Ed@RO d OtlsjWOCIlstse 1 d

mrdegi bbs dL fsctcOdizdB3sdztse s § O jISO Mrtri x3
.ststetey Cydqw OtlsjWOCIstso Hoadyjdzdvw d OtelsjWw OCIsts

dL fetetcOdRBZesets . OCJIsO FMRI B FSL
4. polssBBOIsdL dteso Odgdzetsy MtsL HOdedj BOMSd dBsLcO f

fOCjlsO FMRI B FSL
5 Rdzlsj etf sdzw ydw HdWWEkLdBdzdzr = dLtsBGGOY Jdzd?2 € O

1x1x1 i
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7.1 rydmdzj dedjy ofmjnrn otL®Bsyd » IOCIstse o dzi Is tofig
fsiRtsh ! 8 ftescteORBB Mrtri x JTafasal. RHE stcedIlsdizgz HA
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Il Mrtrix3 CStwdljtedjdz sMisOdzso ¢ d ddO0 B g lelzgztcth tdas «
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sy desf sdzsy Isj dz! dzf » tcOCIstse . 1 d{ g6 Hs fizts dzQflsitg @ Giske
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oz sdz 9 TrackVis tOmMMmlsOs dzv e Ismw ¢ OC o C dzt yOs#
dm¢dzs yore hdj ROI, Ctlister j EHOWmO®datydzyh fed gz dzj % ¢
BtsL ¢ O 4 f OydJ dzlstse fn Yyl u, 0O rlOROLiHQ i BdzBH I
sy detsf scztsy dIsj dzt dz" = Lt OCIsse fHtod dr toj § SdRQIsStck
o tolzydzlzs . 1 ted EHOdzj dzd d ztsy detsf sczsy s j dz' dzlsds
MisOdzH Otcls dzOW M rn jRBOH deyO fpffgd2ts ydifpfd s 2 J di3r = .
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