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Qhhurupurhntp;urh $ur\ntlnhrnlr qltnur\urtr funphpqlr 2026 p. ilur1frufr 12-hh \urlurgtub fuhq 12

hlruurfh qlrrnurllurh lr"php+h 32 ruh4unlt hphg Lrhp\ur tlrh 26-p: Llruurlrh ilruuhur\gnril kp truh b,[Z
q[uu\urtr pulnrnnlqurp Uhph Zntlhruhtrfulruhp: bQ2 qfrnpurFrnnlqurpp L2hg, np htu2rl]r runLhlnr,l urjh
hurhqurtiurhpp nP, b'IIZ ghhuurprutrnrpSruh Qru\nrprhurlr qlruur\urti l""php+h hurluurqurh,

\hhuurpurhntplrutr Su\nrltnhuilr 4h\urh ll.q.r1., 4nghtnn g.U. lurqruplurhp ilh\trh1L qnpbnuplurh h puur
b..ll2-h \urnntgrlurbpurjlrtr uunpulpuldruhnuitrhpfr qnpbnrhhntpjuih opfrhur\h[r !urhntrur\upqh,
urhhprudh2ur I urnur2ur4phlulfurultrlrurnir hurilup huluurqurhnrl|r ph\trurbnrplnrtr: U. Znr{huihh}ru3uh}i
U"q.thg urnu2urp\{hg <trhhuurpurhnrplnrh, QZh utrophtr, llhtruup}nlh*lh, rlurtrpLupurhnrplurtr h
\hhuururhlutrnlnqlrurl|r ullplrntrlr qpnShunp, \.q.4. gruphh fln2nth3ruhf phllhurbnrp;nrhp:

alruur\urh l""php+h rutr4r"uiltihplr hurilur&ur1hnrp3urilp rrurphtr fdn2nrh3urhfr ph\trurbnr-pSnthp

+p{h g pru g pr.lhup \nrpj urtr tr ptlh rup \nrp3 nrhp ruh grurl d}ru&ur3 tr:

2ru2np4]r{ rl. fan2nrhlubh U"rt.ihg hhp\urlurgrlhg bhuuh opur\urpqp,npp +prlhg prlhurp\nr-rdlutr
tr htuuururnrlhg r-ilrru&ru1 l-r:

oruquI.q
1. b'IlZ llhtruurpurhtplurh sur\ntlnhmfr \hhuurpfrilh*Jlr, rftuhphurpurLntplurh h

\hhuuflnhlutrnlnqlrurS|r nL qhhhuh\u1h h p22urpurbntp3urh urilplrnhtrhplr
qpn$hunpru4uruurlunuur\rutr k*qrlh pur{rntp qur2rnntrtrhpg hunftuphlnr hqunnur\n.l p*g
ilpgntpurl|rh phrnpnr-plurh hurpgp:

2' U qqUUL trurp&pruqntlh \ppnr-plurh h qlrumtpSurh \nil|nnhlr <Uuruhurqlrurur\urh
r{hpurqunnpururnnul-2025" tipgntlpfr 2p2urtrur\nui }rpur\urhurgtlnrl Surph}r\ f-hntrlr\fr
ZurpntplntLlutrlr uflp.2 &hnpurphrurlnphhpfr pfrnur\ntuur]r[ h rlurppruqbur3frh
urnurh&hurhrurn\ntp3nttrhhplr ntunr-ilLurulrpntplnrtrp> 25PTS-1F017 6urb[urqpn{ hurfuurqE}r
hur2rlhtn{ntp3 urh hrupgp :

3. CLprugh\ hurpghp:

1' LUbShL' b'tIZ \htruurpurLatplurh $ru\ntltnhurfr \hhuruplnlh*lh, riurhphurpruhnrplurtr h
\hhuururhluLnlnqlrur3|r nr- qhtrhurlr\*th l, p22rupurLmp3urh ruripfrntrhhfrtr qpn$hunpuqlruur]unuur\urtr
ll*qril, pur{rntp qru2rnntrLhpg hunlurlphlnr Lqurtnur\ml purg ilpgntpurl}rh phurpmp3ruh hurpgp:

UfSUZUSS'{b5hL' tr}rurn}r hur}uurqurhnq' oghtruurpurhnrp3nrh, qZh rntrophtr, \hhurup}rrfh*Jh,
r"ftutrphurputrnrplutr h \hhuurnhluhnprqlirulir uniplrntrfr qpn$hunp, h.q.q. rrruphtr fdn2nthlruhp,
rrhtruurpurlrnr-plurtr Sur\ntpnhuf qfnnurlluh funphp+h ripgnrpur3frtr hurh&hurdnrtnrlh urh4uril lf,q.+.
Utuplrhh Orupuur4urtrjurtrp: 

1,



I{. fan2nrhlurtrp hurjurhhg, np tlhpnhlr2lurl unipfntrtrhplr ulpnfthunpru4uruurlunuur\urh \urqtilr
purtlrntp qur2unhhhpp huriurgrhpt trquruur\nrl alnihl htr'qtrhhurfrh*:h l, p22urpurhnrplruh urriplrnhf
qpnShunpli (hlrrihru\urh, 0.75 +pnllp) puu]rntp qu2trrnhlr rnhrlur\rupirutr hruilurF \.q.r1., qpnQhunp
Qurflrtnu ahnpqhh Znilhurtrhfrulurhp; \hhuurp]nfh*:h, riurtrphurpurhnrplurh h \hhuruuh]uhnlnqlruJh
rudpfrntrlr 4nghtrulr (hlrrftrur\urb, 1.0 qpnlJp) qur2rnnhlr uhqur\uliurtr hunfurp' 11.q.+., 4nghtru Uh4ur

'{}r\mnp}r Urupnrpjruhp; \hhurup}rtih*lh, riurhpturpurhnrplurh h \htrururnhfutrnlnqfuq}r urdplrnhfr

4nghtitnlr (hlriltrur\urh, 0.75 4pnllp) qru2uintrlr nhrlur\tuSfurh hurlurp h.q.fa., 4nghhrn LhLhf, Uhpqhlh
Quppfrhllrutrp; \hhuurplrtth*lh, riurhpkurpurtrnrplurh h \htruurtnhfutrnlnqfrurjlr urlplrnhlr rlnghtrurlr
(hflitrur\utr, 0.75 4pntjp) ulur2rnnh[r urhqur\urliurh hunlurp \.q.p., 4nghhtn hhqur I-trnh[r trurqnr\1urhp:

rrhtrurupurhntplurh $u\ntlurhrnlr qlnnru\urLr |unphp+h ilpgntpurllrh hurhdhurdnrlnrllr urh4urti,

h.q'+. U. @urpuur4ruhjutrp burhnpugphg qlrurur\utr l""phl+h uhlurlhhplrtr ph\trurbnrtrhph
ruh&tnu\urtr qnpEhplrh: Lur t Zhg nF, <bphruhfr qhrnur\uh hrurlurluupruh, hlnfhu4pruil|r
npur\urt[npdurh rftuh4ururru3frtr hrutr&trurdnqnr{p npn2hl k pnt3puurphlhur{ru\trnp4hhplrh riuruhtu\gh1nt
qpn$hunprurluruurfunuur\urh h*qrfh pturlrnrp qur2rnnhtrhpp hruriurphpt trqruururhnrl
hurjuupurprlurb tipgnt3plrh' hurlg{nr1 qur2rnntrtrhpnrti hpurhg q}rilntdhhpp qrupqh quhurtr2hhpffr
hrutiruquruiurufu ruhhlnr hlrtihrur{npriurilp:

Lliutnfr drurftutnu\ ilpgntpurl|rtr hurtr&trurdnrln{p Lrhp\urlurg.lhg qp"Shunp, lf.q.+. eufrtrr.u
ehnpqlrlr Znrlhurtrhlruluhir, 4nghtrr.nhhl h.q.+. Uh4ru .{}r\urnp}r Utupntp3rulrlr, h.q.fu. Lhf_lrf, Ut pqhlh
Qurpplrhgtutrplr b \.q.fr. htrqur l-hnhlr truqnr\uhf qlnnuniurh\u{rupdur\ruh *\r hrl
qnpEnrhhnr-p3nthp, hurdurulururuuluurtr unlplrnhhhplr \urpblrphhpg, qpn$hunpur4uruurlunuur\urh
urtrdhur\urqilh furg pilhurp\ntp3uh ruprljnthphhpp, hlr:rthu hurh \hhuurpurhnrplurh $ur\ntpnhyrlr
qlruru\urh lunphprl|r ilpgntpur3 |rh hru&hurdn{nqh hqpru\urgnrp3 nrtrhhpp:

OI-nCbShL. bAZ \htruurpurhntplruh sru\ntlurhrnfr qhtrhrn]r!ur1[ h p22urpruhntpjruh utip]rntr]r
qpn$hunpfr 0.75 4pntlpru2un]rnr-l pur{rnrp qur2urnhnul h.q.q., qpn$hunp grufirhur ahnpq[]r
Znrihrutrhlru3ruhlr, \hhuurpfrilh*lh, riurhptrupurtrnrpjrutr h \hhuururhluhnlnqlrurjlr rudplrnhlr 4nghhurlr 1.0

4pnllplu)rurlrnr{ pun}rnlp qru2urnhnrr,f tl.q.+., 4nghhrn Uh4ru .{}\mnp}r Uurpnr-p3urhlr h rlnghhtnf 0.75

+FnHPru)-utth"{ pul]rntp qur2urnhhhpnui hntlh urip}rnh}r rlnghhr.nhhn Lhftrf, Uhpqhl}r atuppfrhlurLrfr h
hhqur l-hnhlr Fruqntlljurtrlr ph\trurbntpSnrhhhpp rltrhl rlr*h q*rLurtrf ptlhurp\ntpjurtr h ptruphl h*Z,lh:
hrutr&hudnrlnr{:

trug prlhurp\ntp3tutip ptruprlhg h-Zrl]r: huh&trudnrlntl hhurtr3ul llurqrin{' Upur .[hrn]r\fr
Uhurnhjurtr (hruluurqruh)' b'l'lz \htruurQfrqh\*:1, urtipfrntrfr 4nghhrn, \.q.4., Uhdhlur U2mnlr Uurpqujruh'
b'[Z qhhhrnhk*:h h p22rupurhntp3tuh urtip]rnh]r.l*ph:,ruufruurhhur,h.q.p., Lh1Jrfo qhh# apfrqnp3urtr'
U'UZ uuulhpurhur:

I-Ub8hL' (Dru\ qurrpntrlr p{hup\ntp3nr-h urtrg\urghhlnrg hhun h*Zrlh: hurtr&hudnlnqh hur}uurqurh U.
'l-1. uhtnntrjutrf hrurlnprlnrtip pr-lhurp\nrrdJruh urp4lnthphhplr iluulrtr:

€rlhup\ntfdlrutrp rfumhtu\ghl htr Sur\nr-lurhtnlr qlrnru\urtr lo"php+h 26 urtr4ruiltrhp:
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trudruhrlht k 26 p{hurphpp}r\:

€rlhurtnmflnul run\ur k 26 prlhuphpplr!:
Urnnph trhp\urirugtlrub hh obphruhlr qhurur\tuh huniruluurpurh, hlirlhu4punilr \htruurpiuhnrplurh

Qru\nrpnhurlr qhtrhrnlr\ur1|r tr p22urprutrnrplurh nL \hhuurpllih*lh, r.Iurhptupuhnrp3urh b

\hLruuuhluhnlnqlrurllr urdplrnhtrhplr purlnrp ulur2urntrhhplr hurlurptftutr p{hrup\ntplurtl
up4lnthphhpp:

Ahhhurfr\ur1|r h p22rupurhnr-plurh uniplrnLlr qpn$hunph fr*rho.t, qur2urntrlr hurrlur\hnpAlr
prlhurp\mp; urh urpq mbplrhng

ulu2urntrhhpf hur{ur\Lapatrhpfr p{hurp\ntplurh urp4lmtrphhpp

@*h (qurqutrlr) ptlhurp\ntlaJuh urprlnrhphhfr"rl Qurfirtrur ahnpq]r]r Znrlhurhtr]ru3urhp ptnnp{h1 k
\htruurpurhntp3urh sur\ntluihr.nlr qhhhutlf-:lr h p22urpruhnrp3ruh uilplrntrfr qpnShunplr qu2mnhnuf:
Uh4ru .{}r\unp}r Urupntplurt p, Lhttf, Uhpqh3}r arupp}rhgurtrp h htrqru LhnLfr trurqntllurtrp phurpr[h1htr

\htruurplrdlr-lh, riurhptruprutrnrp3ruh h \htruuruihlutrninqfrurl[r rutip[inhlr 4nghtlnlrhph qtu2ulrhhhpnul:

ntncbshL'
1. Zuruutururhl b{}e \hbuupruhnr-plurh Sur\nrltnhrnlr qfruur\r"utr funphp4lr ,h*\ qurqrnhlr

prlhrup\ntfdlruL urpry nr-hphtipp,

2. @*h /qur[nh[r/ pr[hurp\ntfd]urL urprynrhptrhp.rl h.q.+., qpnifhunp Qurfrhru ahnpq]rlr
Zn{hrutrtr}ru3uh}rtr hunlurphl ptrtnprlurb btIZ qhtrhrnhhur:h h p22urpurhnrpluh u^fpirntrfr qpnphunp}r
(0,75 rlpnr3p) upu2urntrnrr"f:

@rul1/qurr}nhlr/ prlhup\nrrdlurh rup43nrhphhp".l 11.q.r0., 4nghhrn uh4ur.{[r\rnnp]r urupnrplurtr[h
hrutir"uphl phrnp{urb b'tIZ \hhuurp}rd}ru1lr, tlurhpkruprutrnrplrutr tr \hhuutnh}utrnlnqhu:h uriplrntrfr
4nghtruilr (1 4pnt3p) qur2urntrnuf:

@ur\ /qrurpnlrt/ p{hurp\nt1dJruh urprllnrhphhp".l i1.q.fu., qnghtnn Llrf]rf, Uhpqhj[r aurppfrh;ruh]rti
htur"lutph1 phurp{urb bQZ \hhuurp}rrilml}, rlurhpLurpurhnrp3rutr tr \hhuururh}uhnlnqhur:h urdpfrntr]r
rlngi.inn]r (0,75 rlpnrjp) qur2urntrnril:

N UqqurtrntL, ruLn.tr, hur3purbnrtr rlpntlpur2ullr trol i .Ihil uL{u{hp
1. Zn{hrutrtr}ru3ruh Qru$llu thnpq}r[r 0,75 4pnr3p 24 0 2

tthtruurplnilrur3[, ilurtrphurpruLnrplutr h \hhuururhlubnlnqfrur;]r urilp]rnh]r q+ghhuh Idur+nLF

N Uqqrutmttr, urbnlb., hrulpurbmtr 'Ipnqpur2un[ Voqri .Ihil UL{u{hp
2. Uupnrplurh Uhr1*.{hh*ph 14pnr1p 24 0 2

3. eurppfrfu url, Lhhfo Uhpqh3lr 0,75 4pnr1p 25 0 1

4. trurqntllurh hhqur Lhntrlr 0,75 4pnr1p 25 0 1



@rul1 /qurrpntrlr/ prlhurp\ntlaJurh urp4lnrhphhp.l h.q.fr., 4nghhur hhqur l-bnhlr trurqntfuurtrirh
huniruphl ptnnpr[urb btlZ \hhuurp[rri]rurjir, riuhpLurpurhnrpSurtr tr \hhuunnhfuhnlnqhur:h urrip[rnh]r

4nghhurlr (0,75 4pnrjp) qru2urnhnui:

2. I-Ub3hL' <khhuupurtrntpjnttr, QZh thtr4urhfrhhp]r L{n;ntghru:h h qnnhnq hfrrlrutr4nrplurhtrhp}r
ntuntilhruulrpntplurh Lurpnluunplrur:h .{*:ph \hhrlurtr}rtrhp}r h}rrlrutr4ntp3nrht hpl, nrunriltrruu}rpriurtr

t"riph \prnuhp qfrurur2]uururn1, urn\ru nrunrgilrurip uruul[purhur SurphJr\ I-hnhir\fr ZurpnrpSnrtqruh]r ZZ
qqUUL QQ nthuuhurqlnnur\utr {hpr"uqurupuuunui 2025, rlpgnr3p}r 2p2urtru\trhpnr.rl }rpur\urg{nr1
ufllrr2 &hnptuphur{nphhpfr pfrnur\nruurlr\ h rlurppruqErul[ih runruh&hurhrurn\ntp3nrhhhp]r
ntunttltrurulrpntpjnthp> 25PTS-1F017 burb\ulqpnq hurluruqblr hu2rlhrnr{nrpjurh hurpgp:

UfSUZUSSqbShL'<rrhhuurputrntp3nth, qzh urhophtr, \htruurpfrilh*lh, ilurhphruprutrnrplurh b

\htruunnhlutrnpqlrrul| urlplrntrir ulpn$hunp, 11.q.+. gruphtr fdn2nrh3ruhp, \puuhp qhuurZtuurunq,
uruqfrpurtrtn Sruptrlr\ Zurpnrp3nthlurhp: .{hp2}rhu lr2hg, np duuhurq}nnur\rutr rihpruqrurnpuruurnulp

|rpur\ruhug{ht k ulpn$hunp Uirp}nuri khnph2}r14}r r1hlurrlurpnrplurilp ahpttutrfrurjfr trhnfrh]r phnrpSuh
quurilnrpjuh purtrqupurtrlr t{n;ntg}rntr tpnpq}ruri}r Lrupnlurmnplrru3nni: .thpurqunnpurulnrlurh

ptrptugpnrti |rptu\rutrurgr{h1 L &hurpurhnpt h hdurtr (lfphq*}rU &hnpurphuLlnphhplr ur\nrurn}r\
ururpphpur\ntil, oqunugnpEhlnrl ur\nruurfr\ rlhplnrbnrpjnrhhhp h ptuqriur2uuji rllrdur\tuqpur\urtr
rinrlhlurrlnpnuf, ht >-p \ruphfr L 4|rururp\h1 npqhu qlruu\urh hnp.t3p: .{hpurulurupururntirutr

phprugpnui |rpur\urhrug{ht L ur{-lur1trhp}r r}rnrpul}rtr rl2ru\nnt SonoChiro h Kaleidoscope pro bpuqphprr],
uqtrnthhr"ntr Avisoft-SASlab Pro bpurqph ,ihZngntl 35 ru\nrurn[\ qurpuriltuiphp]r rirutrpur\p\[rrn
)rurlrntrf: R rifr2rurlru3pntil \|rpurn{urb Zlrtihur\ruh purqurrlph:t hph {hplnrbnrp;nttrp (pCA, KMO = 0.72),
Welch's t-tests-E (FDR nr-qr1iltudp), |rtr2qhu trurh qburjlrh alru\plril|rtrurbu rlhplnrbnrplnrhp (LDA) fdnlJL
hh unuflru huurnururhl rnhuur\trhplr ,il-rll, hurnur\ ur\nruulr\ ururpphpru\rlubnrplnrtr' 95o/o

d2qpurnrplurr-[p, nprnhrl rurlhhurhntuurl]r qnpbnh t uruhriurh{h1&ujh}r rnhnrlnrplnttrp: Zhrnurqmnnrp3urfi
urprgnthptrhph nthhh nurqrftur-lurpur\rutr tr2ruhur\nrp3nrh \htruurpurqrftuqutrnrp3rutr n) hlrrl*qh.l
rfntrfrpnp]rtrqf hullurp h h]iilp hir hurtr4lrurughl ri[2urqqurj[rtr purp&p {urp\urhfr2 (e1) nrhhgnrl
uniuurqpnuf mqurqp{n1 q}rrnur\urtr hnq{urbf, lrtr2qhu hurh trhnfrh}r Lurpnpruunphru:h hhur

2tupnttrur\ur\uh hurtiurqnpbu\gntplruh h Zurjtuumutrlr dhnpur;ahun{nptrhp}r &ru3trur1}rh
tuqrlurh2urhtrhplr pr{ur1 }rLr qpur4uillrxtr}r uuihrlbdutr hurftup:

nfncbShL' rlhpnhf23u1phr"ftu1l-r opurgntgulhh ulSutrnr{ hurfuurtnhur{mE tu2}uurtnutrphhpp hulturphl
r-u{tupmr{urb:

Qlunur\ruh lurnhfr+Ir trfruurp trur]uruquhn4, ll.q.+., unrnQh

Qlrurur\urtr lr"frhp+tr purpurnqrup, \.q.p., qnghhur'

U. fan2mQurtr


