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AGRICULTURAL SCIENCES

IR lttuny {f o1 wosowsce revrtdafftr 10t {1 wl
J wel RAUI ¢

 BIlsted & 1 Qo dzts [ d ¢ 5«
C.6fm. dz, HBY

COWjHted d& Measets ' OGtC
ltedCOtef Olsf €d2 dzOy' BdzOC
Cdlzd d2' 1 Omd dzv  wu |

3. we s * o M

Il Mislpf dzH oW dztstc O | BSte s dzl 9 i € jstefisf JdE iz dgds
HdzW tsHjtey Odadz? dz' SOt €$dn Htojf OtcOIs’ o, 9
Hj SSteOIsdoadzedr y' dzv n, O IsOCBYy HAZY odcetl
sHddd OMmf jClktd OCkEZzOdz desfls 'H s &1 ©Otdzjsdedz™ H dt
tctsmdzd dgdzd = kZcetokztf so Odz' .

[ 150 totfeetiyde OdzO bk o do yJj dzdz HJj deHietsW d
l stetsdz’ o ! CSE IS dz' mded ylse O, L s5Ctcj &30, ¢ c
MdMmilsj ZOIsdydese s OdzOdz' L .

[ Oljte' Odzd ¢ H Ri3jds HHsle Ols d o dzts | ts O=trfe’ Y odfis' ! €

Hts 11 c¢ciBeOddem! € [ 1 €& ' totsL B@OsEO ! &
sB dzOMls " . 1 dzsh O d2' Mdzed ylso © MisOdetso  Is 321
| stetsdz o' C€j, 1kC of' Cj, (ceOddsm’ Cj ' i

[ sfdz HYj dedz" Hj dzH oY diffs tdfcie tstisty teRteid HIPELIPE .
&z Msodn dOMOHY jdzdz" 7 SO dz2' Mseadr Ck2dz kzteC

l1ted ode yJ dedz HydzHtosW dztstcd dzg@ Htsfdz® H Y
tc' L dz B ssHd WhstedMmilsdydetsets HtsMdz' HY j dzdaw
f dzsh O di3j stsH Isd 3y mis o(dEO f htetsl IS di 2d .~ dz'

fiLkzd Ok 50O} d&BfE®o dxtclj'dalzy{ 5¢ Ols d dzh  dzd
o' H ofm" "' bjtedtte' ' t©0O2tdkk. wkzy' d dzd i3d
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Mddz dets § jtej ' uj dzd 5 -1 GoesHQsly. ' Adg' M kzeLse
Cdzj d&zO, Vo sde®, vardded. "MgBtcy o dJteOy J dzd 2
&z hddzd, otsoytsets dzd¢ O, COdzddzd, d&Odzd dzd,

10 " HMMIsO9 HOdzdr dz' Isj tcOIskztecdzd m
BslsOdz ydzd s §tOyY! ofmksOdzse dzj dets, "'t ¥ dzsteO
odHd odhds GCo'IsStseoadn tetsfydzd de.

10 HOdd B S OLd]SOR] % dtsted ¢ Olsd dzf
o' H Wiz Hjates j2 M Csets Isdif iz, h ts
sfsB dzd o sflsw 3 W detstetse jdzj L 2, dz®@ W ¢ (2

10 thdatso ftotso j HJ dad ~ Hitsfpdz' H Y j dg
&' Mzdylse ©, wCd2 ftedojHjdets o IsOBddY"

v OB ozd yw
stsdzmf j CIs Hdzhesedeh! S d&' Mmded:

{t sH d dzO t " H l dH r-20

W s te d3

1. ¢ sfMmidztse 1. d8Mmdz0 1. wtfmdzO iL o dyo? dzO i
Pinaceae Pinus Pinus sylvestris L. Hd B4
2. C dzd dzO 2.cdzd 2@ o tdtsy j 2 1 € ( o

Picea Picea abies Karst. Hdted

3.c dzd iyw 3.cdzd ywi B' d&zO . .

Abies Abies alba Mill. Hd ©d

2. sdfoOtedmtyg 4. udbkw 4. uvhkw iLOR " HAO Wit
Cupressaceae Thuja Thuja occidentalis L. 4 ©d
3. JowLtse 5 JiowL 5. 1 OoOwL GidzOH Jj dz' €d?2 Wit
Ulmaceae Ulmus Ulmus laevis Pall. 4 ©d
6. JowL hWtstemissd? o

Ulmus scabra Mill. Hd®d

4zt Ctsoyji6.z89Ctsodyw |7z89C 80 dyy yYbstedzO o
Moraceae Morus Morus nigra L. Hdtd
5 1 BECB9 7.0 %€ 8. 1EkC ik mMtse 2 o
Fagaceae Fagus Fagus sylvatica L. Hdtd
8. rikzs 9. rks L&dqyo?2ded? o

Quercus Quercus robur L. HdBd

100 1 B M¢ j dz¢ dzd 2 S

Quercus petraea Liebl. 4 ©d

9.5 Oh IO dz 11.s O IsOdz -Mmils’ o dzd 2 o

Castanea Castanea sativa Mill. Hdtd

6. 1 j@jLtse |10 1 jitcjL O 12 1 jtjL O ftsedmdzO o
Betulaceae Betula Betula pendula Roth. HJ©d
13. 1 jtjL@ o9dhdzj o0 Mo

Betula lenta L.

21

HY J t6]




14 1 jtjL O fEkndOmls(

Betula pubescens Ehrh. Hdted
1. ] 'idzr R O 15 1 " dz A0 ytstedzO o
Alnus Alnus glutinosa Gaertn. Hdted
7. [ " hiddetse | 12 [ ' P d dzO 6. [ " hddzOi L odyo2 daC Ciph
Corylaceae Corylus Corylus avellana L.
13. | itcOB 17 J tcOB LiadyO?2 dzed 2 o
Carpinus Carpinus betulus L. HJ e
8] Stc' B9’ 14 st@' A 18. ste' = @Gitcj y*' ¢ d2 Wit
Juglandaceae Juglans Juglans regia L. d ©d
9. Jl jtkBtso 15 1 jiteB O 199 1 jtwe O B dZO ]
Salicaceae Salix Salix alba L.
200 ] jtB D d&zOASE O Cph
Salix fragilis L.
21.] j B O cGfistetsdzd Mls Ciph
Salix acutifolia Willd.
2. 1l jtB® CtLwyo Ciph
Salix caprea L.
16. u i tsdzv 23 utsf sdiv ytstedzO S
Populus Populus nigra L. Hd©d
24, vty sidkzvy B dZO Wit
Populus alba L. 4 ©d
100 [ diftse 17 [ 4§ O 25 [ dy O Mmityj dzdmls ]
Tiliaceae Tilia Tilia corbata Mill.
1. ¢ctdkzmtse |18 uwdBstdtsHdd 26 wd@IstetsH d dzO0  yts te dz( Cph
Grossulariaceae Ribes Ribes nigrum L.
27. udistetsHd @O yJ teot Ciph
Ribes rubrum L..
19 ¢ Ttkzf 28. ¢ telzfp &' H A ddzj dag Cph
Grossularia Grossularia reclinata Mill.
12 t 8L ts9 200 | steisBddzf20. | stesBddO LodyoOd Wit
Rosaceae Sorbus Sorbus aucuparia L. 4 ©d
2L, zdyWh ddzO |30 zZzdfhddzOiLedyO?d
Rosa Rosa canina L. Ckh
3. zdyh ddzOi st Qo dzj ¢ Ciph
Rosa majalis Herrm.
22.0 2 8 O 320290 HBOGcOMISO Wit
Cydonia Cydonia oblonga Mill. 4 ©d
23,  Jidz' H 33 | &' H tSHAdsdBBOIs sy Cph
Crataegus grataegus monogyh
24 ozt © 34. Jtkh O iLo dyo? dzo Wit
Pyrus Pyrus communis L. 4 ©d
25. (C B ikziz dzv 35. (cBdzEdAw dz' Mtse O Hi e
Malus Malus sylvestris L. d ©d
36.C B dzlz dz¥ - tc O dzdzV Hi e
Malus praecox Borkh. d 4
26, Y jJWBjBO |37 Y jtojdB-A Lodyud2 Ciph
Padus Padus racemosa Lam.
27.1 d M dgw 3. JdhdwiCkhse O Cph
Cerasus Cerasus fruticosa Pall.
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39, v jtejh daWi Is Oh d dz( . .
CerasusJaviqu L. ! ; H4®d
28 wdzdo O 40 v dzdo OF tetsL dzsG O Wit
Prunus Prunus divaricata Ledeb. 4 ©d
4. wd&zde O € tsdzt yO Ciph
Prunus spinosa L.
42, uvjtejdzimlsjftseod? Cph
Prunus stepposa Kotov.
2.0 Bted 51 43.0BtcdC sy Lio d yoO2 dzd S
Armeniaca Armeniaca vulgaris Mill. Hdted
30. [ ddO, 4. [ Odzd dzO i L o d YO2 dza Ckh g
[ ©dzdidzO Rubus idaeus L.
Rubus 45 ddzOifmdL © Cih g
Rubus caesius L.
46. ¥ 2O h SteMils ¢ O Cih g
Rubus hirtus Waldst et Kit.
13. sdzj dztse ' |31 sikzj dz 47. s dzj dz ¢ sMistectsdzd ks Wit
Aceraceae Acer Acer platanoides L. 4 ©d
48. s izjodz to o
Acer pseudoplatanus L. Hd®d
14 rtsEjtets{32 stk ddzO |49 stekh dd&zO d&OBSE O Cph
Rhamnaceae Frangula Frangula alnus Mill.
15, J ddetsicte©133 | qddsctcOH50 J dJdzsetc@OH dz' Mise ¢
Vitaceae Vitis Vitis sylvestris Gmel. daz' Oz
16 [ Omdzd dzts {34 (Ccimd dz 5. (cMmd dz LiadyoO2 dzd 2 o
Oleaceae Fraxcinus Fraxcinus excelsior L. Hd ©d
35.r Ofdid dz 52.1 Ofmdsd dz MOHEBe 2 Cph
Jasminum Jasminum coronarius L.
36. 1L tsC 5. 1 kLt¢ +t+o9dy0oO?dzad 3 Ciph
Syringa Syringa vulgaris L.
17 r  Bsdzts M| 37 1 kiL d dzO 5. 1 kL ddO ytstedzO Cph
Caprifoliaceae Sambucus Sambucus nigra L.
38. s Ollzd dzO 55. s Odzd dzOi L 8 d yO2 dz( Cph
Viburnum Viburnum opulus L.
1
i;r] ngq( 38 tisH" ¢ 55 o9dH' 9

v OCdd3 yd dzts d3, Z Hj dHtoBYW dzistc" l stetsdz’ o M
odH' @ HittpodiE wtmdzdd, Ww¢' o' HdsMmwlis! fqw |
102B" dz2 b fsh dte ded i3 t(osoL@p0OF Is( Mo's atcteHade
(Salicaceae), 1l JejL B9

[ " hddese’

(iBfea luil aceae)) , f

(Ol eaceace), (Coryl aceae), 1 Iz

S dzj dztso (Aceraceae). 1 4JhlsO twesHddz ftoj HN
“Hd dzj 3" Myj L dzOR tsH Y J dzdzv . 1 5Ctoj 30, r sfl
(Cupressaceae). ttsHddzed, WwW¢' ftojHMIsOoadzj dz27 tsHdzdC
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L ©O2 di3O Is oJdzdSE yoOmilsddzlz | isgetc hlistotc " "( Jdz'gfhc
Jdyse" (Tiliaceae), [OmMdzddtse® ( Ol eaceac
ljtejdz2' € dgO2B ' dz2h shdtej dzdr tesmdzddz o
ftcdosadRg®B dzdy*® 2.
v OB dzd ywvw -
102 shdtejdz ' tesmdzdded dz' mMse dnr !
l stetsdz’ o' Ctsets dz' Mdad ylso O

o : 1 dztsh © 1 O O0dz! dzd?2 L @
rdejod’ §o6e ¢ 0o % HJfF. d %
L. L n @' mEed2 6129,7 43,3 14867 56,3
Fagus sylvatica L.
—
2. TkB UFBINUOLpg6 29,6 55084 20,9
Quercus robur L.
3. 18OB LoaduO2d 4,454 7.8 13852 5,3
Carpinus betulus L.
4. Chjd toduo2d .0 1,0 2539 1,0
Fraxcinus excelsior L.
5. swdk esmbesd . 0.1 176 0.1
Acer platanoides L.
6. svdaj-ds
Acer pseudoplatanus L. 28,6 0.2 404 0.2
7. 1jtjL0O ftseadMm
Betula pendula Roth. 50,3 0.4 579 0.2
t OLtsd3 Iseo j toH sdzd i 130098,5 92,6 244689 93,1

[ JdzHtoste' L datsdzgOdz Islsw fftoj HMIsOodzj dzgj o s
dZ0 BRS¢ d2' Msed?2 (Fagus syl vat i c @uetcus) i t
robur L.) &O2x3j 30 % ffdzsh' . 1 4jLdOydz f{
odH(.

sdMmisj d@3OIsd ydzd?2 OdzOdz' L Hj dzHtetsW dzsted  tod

cS BOYddts, RZO2ydmidz? dz2 dd&3d L O odHBS
(Rosaceae) 18 o9dH' & (33 % HEZiaBEYW zBtsd )1,1 Wis
HJj dgH tetsW dztste d ) sO | jittBsadr’ o S@l 1l c &c eHajedkH
dzOdzj 3 Ols HtS 2 teBBH' © (5 % HJ] dHtEBW dzsted |
(Fagaceael 4 odHd (7 % HJjdHtctsW sty , odygdt) ( B
H] dzHtotsW dzigtzqiiziso © ([ Beodedad) % HJ dzHtoSW dz
(Pinaceae)3 odHd (6 % HJjdHtESY zttcd)-3 édBHMES
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Hj dzHto Y dztsted ) .
e &zOH O% Is! B ' dzv

o dzO dz'j 1dzH o 5 W dzts to g

tihbo

24 %

-Zotse ez O dfde | s fig i) @rzaf dizj dz
HJ dzH oW dzste ( .

v OB dzd yw

| stesdz o f! CsEts dz

B S-s! ttsH'| s-s! o9dH' ®
'R  &Hda ks % s . %
1. | 4 ts ) dztPimeceae 3 8 3 6
2. | s d{ Otcd@yumapessaceae 1 3 1 2
3. |1 6w L Blmaceae 1 3 2 3
4. |z 59 § 59 fMpjaeeae 1 3 1 2
5. |1 k¢ Bajaceae 3 8 4 7
6. |1 J tc]iBetolaceae 2 5 4 7
7. | " h d dzBarylaceae 2 5 2 3
8. | tste’ RIsglahdaceae 1 3 1 2
9. |l j teBitSalicaceae 2 5 6 11
10. | d { t Filiaceae 1 3 1 2
11. | ¢ ¢ te z i)@ressulariceae 2 5 3 6
12. |t tsL tsRoSaceae 11 27 18 33
13. | s dzj dztheefaceae 1 3 2 3
14. | r tsfis j itRka@mnhaceae 1 3 1 2
15. | ] d dzts ¢ & Otacdse 1 3 1 2
16. | [ O dzd ididemceae 3 8 3 6
17. | r d d3ts dzts fidapyifoliaceae 2 5 2 3
l Mt scEts: 38 100 55 100
b zOdz' L Hj dzH o s W dzts te dz' dzd ylsdf B H Qdas  yac
sOB ddd y*
v OB dzd yw <
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d&z' mdzd ylse ©
B { s5H d dzO s  dzr €' Mmist odH' 9,
n/n rd tod skh'| skhd¢ [ O0d I M &
1. | u ts M dztPimdceae 3 3
2. s d § O tc d Gypasessaceae 1 1
3. |1 6w L Blmaceae 2 2
4, Z tso € ts9 fMpjaceae 1 1
5. 1 Iz ¢ Bkabaceae 4 4
6. 1 | tc j i Betolaceae 4 4
7. |J ' b d dzBarylaceae 1 1 2
8. | ste' RIsghahdaceae 1 1
9. l | tec BitSalicaceae 3 3 6
10. | [ d { & dillaceae 1 1
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11.

¢ G to Iz in@resSulariceae

12. |{ tsL fsRoSaceae 3 18
13. | s dzj dztheefaceae 2
14. | r sfls j itRhamnaceae 1 1
15. | ] d dzts ¢ & Otacdse 1 1
16. | [ Ofndzd idiMemceae 1 2 3
17. | r d d3ts dzts fidapyifoliaceae 2 2
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[ji®»6, 4 %
odHd)i1l,d6 Odz (1
I'ddets ok @S d 5y d dzts d3,
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10 Ndbls’ addi3d WEsEBROEd " uripddizd dzOMmliskz{ dd
[ Jtw)j586,4 % (31 1I8GHU, % K200 9 d&H6 %) , (
BoadHd) J1dzbOdtd (102aydfHn)j dz' dz2' "ddizd L O o d3 fMls
it sLBodn (R® s adeid &), 1 26 04 - o d Hrhjgtdsj@ etmoed) -
(Betulaceapi 49 d H d . YOcOtedzd ¢ dz©2B " dzt hj e H
(Rosaceae) 7o dH ' 9ills'[dzOWa 1 odH L twsHddzed 1 d dztsc
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H.%W. (PhI

l Otej dzd € 1 tstedfm A J |
COdzH € OIs ddBEZC, M. dz.

oJ dzd €A 'J Maetls d ydzd 2 ° dafr

1 Oy’ s5dzOdz dzd?2 yJ delste dzOf' dzdz’ L d
3. [HJI MO, v ¢

I sk . / | pntozse dast i § tessB dzj dstsé  fj dzj Sy

BLkdzts LOzdh O s mMw Mo tstej dzdgw o dMBC B9 to
dz02 B ' dz' N heC'Hdzdodr rRoBtotsB hC'" Hded G ' o
ftslstejBlz' L OdkzEyj dedzv G j dzj Isd ydzts tc' L ozt a3 dz'
Msdgw h dzgdC k2 ' HtsdestcOdRBd B OGO sn et sH Ot
fiteiHbkMm &3 SR &z CMdes”™ Mls® 2CsMls’ HEs tsMdz
Hdzw fsdz §hjdedgvw wWCtsmls' sdz' 7, ' Headh j dzdgv

GJjtwB" ydH' 9.

V Mo ' HJ]CMdEEC © 90Oy ddodr GCBdzj Sy' 2 M
fd dzj ¢ y* sdzj 6" » t6° L des 3O dz’ b @@ a5’ elz) dz) Is § paiaf &
Ckdz sktocdzse s Misdgw h dzd € Iz L dzZOR SH W Is! fw Iz
I mMjtesm' 2M! Csets ' dzmisdIlskzilskz 6fj.wdj Ga daizes O tc
USDA National Plant Germplasm, Plant Introduction Statir? d3fnls @Gpls? ts,0 ©
4z Qv OC 5520 q tiztiz] f mdzy M tlzd 6 B tc d dziaw dish Isiyfvits A4S ‘s O
so sy f dzdit\Istizas'Om J to g "tSvdat J mAs @ dzl J % 6 Q i3te dzfs dzls d dzO
S Sto H,BmN@ G dzm Is dlslinls/d dzdzdipylso @ 910p ¢ v S O dzO

1 s sREAEY Bio B3O Offdli~s mls f detis o dzf stz €y
" L dzfs d3Ciylg’ disjogd\iz 13 lsizoffds & | 6§ X 6 Jdzldg® Is Jfusiesjcdsly” O dziz
Mo, fislSo stor wWdtsiodfjwds & " Btgf Bt H dzb sl ' s i3 dzj € M d
¢ st sH Qe lipdzg BzOC
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I 2Oy off o dtesh z Bdizdz" ,dgdiciCt Isd g Eetstcd Mistse 2
o JqotsB fzd Mls sagdp s B M ts @2z " d@delrfield Is CClearfield Plus, s
ftcoj H MBS di3B ' dBQuUe B’ gz a3 HOL S'dE jees dzlf b o
M dgw h diqI€ ' 22 B g 5 Mis O.dddy s ted M ls O dzdzw H Odzd n Is
Bsy dzd o * Mis Ctodzlstesdzt 9 OIsd o jdzdSd2 M Jj S Ist
9JGjlsOy' B MmMtsdgwh dzdC Iz.

[ isO0 ttsBBldjs#ssAsmd W istc3lzo Odzdzy L
MOoBsL Of Jdzj dedm 2" dz' 2 Msdvh dzdS k2 L O Mis® 2¢°
Is © L O ¢ s 3 dzjsS frisiels ¢ ‘dpded Asd3d I8 @ d \eledficad s 5L dzO
fsHOd htsets oadStstedMisOdzadzy o MJjdzj Cy' 2ded =

[ Olsj te' Odzd Is Oeridigjasdsnettiadd; Mt W tstc i3z © O dzdgv &
Ctsdzy Sy ' MOBsL Of ddzj dzd -~ dz' dz' 2 - @2 s ded Gziz
( H. tc . "t BOLOY e + C BOL OdBsE M) , Hismdz' HY |
GJjdzj sdydetsc ts 1 "1d@is duesdzG@sdlz dzts d3iz yJ dzlstclB © dzO
mMstelstso do yj depzs ) (&34 w [ HJ MO, L ¢ WOZ WADL,  tf WeGIS'Ie
stsdzj Sy W MCEZOHOEZOMY L HOOBOHYwWIsd MOdtsL
| msun 2, | Mmi spw 8, 10839, [H42018, RHA /¢
RHA 427, RHA 443.

r dzw sy’ d€figls MlsC ®dkj Cy' 2 dzd n LtcOL C"' o H
sBftcdmMézo Odzdzg? tsmMdzddzd Bk W OL° Istd ' otteats M {f
[ O2sde daats 1/ 6D, & odStstcd MisOdadzgy d3 tsH R M < &z o
[Bdz' ¢ Ml 2CtsMmlis” dz' dz' 2 MmMdvh ded Sz 7S I
C'dzr SsMls’™ MIs'" 2Cdnm IO dzj Mis-22 @ d @z tctfinbzdzetz |
GjteB' ydusdz. 1Mk’ 2¢" temMdzdded - OttOSCIsj tod
fesweoO3d: Htodti ddz dedzv tetsfmislz, dzj StetsL IS§ Oc

tdLkzd sOIsd IsO Resuliscand discyssipizy . /o j dzj £ y' 2
GJ dzj Isd ydzsdzlz 1 “1d@Ends dsdiz@sdz! dzts d3liz yd dzlstelz dzO
Mtstelssoa doyjdzdzr 'L 2008 ttsChk HwsotsHdls! fi
BOIjtc' Odzz IsO ¢ BtodH' 8 Misdadwdzdiflsla tsfiplg "dadgy d |
Gjdeslsdlf ' @ LOdzEYyO' d3ds HBsdetsted IsO HY J toj dzO

29



d dzj ¢

u t

s d O dzts

' 3 HOdzsaz dgts tsdzj Sy oW

5O dzOM' dedzd ylso © f jtoj Stej MdesL OF d

Ctsdzj Cy' ¥

MOdtsL OFf d dzj dzd =

NS ZOH O Is! fw

dz' dz' 2

L

mMtsdgv h dzd € O: | mi sun 17 Il msjuwm &, 1110n% 3s uldh, B,
2018 1, RHA 425427, iRHAA43426, RHA
v OB dzd yw
s 2C" Mls! MOBsL Of Jqdzj ded = dz' dz' 2 Mmtsdgw
| O21sdegc (2029 twic. )
2019 tf 2020 2021 t
1 4 dzts i % fiyls %
i e dis 3 s tc ts f) ol s 2
s *|dzd frJLtGBf,](fnlS dzy s g gy, yMls " |dad fnlStGBfnd
Imisun 1 35 0 100 | 30 0 100 19 0 100
Imisun 2 57 22 62 49 0 100 | 32 0 100
Imisun 3 72 0 100 | 31 0 100 | 41 0 100
1¢ 421 78 0 100 | 48 0 100 71 0 100
RHA 426 70 0 100 | 70 0 100 | 103 0 100
RHA 427 93 0 100 | 47 0 100 76 0 100
RHA 443 72 0 100 | 32 0 100 | 56 0 100
g 7 77 0 100 | 75 0 100 91 0 100
[4a 8 41 45 48 59 11 85 80 10 88
g 9 33 10 77 54 10 81 93 0 100
[ 101 25 0 100 | 29 0 100 69 0 100
[ 201103 0 100 | 73 0 100 | 101 0 100
v 2019 ty' mMfsmMisjtc' eO0dzd ttsL h j f dzj dzdz
dzj Mls* 2C' ) E CGj@EBlshidDOR 2] midymP2uidsB Hls.
33 IsO 77 hils. , tcjhIlsO fC0OL0O0dzd -f&Gdlsaz dapl
( Is OB)dz. dzOMmis z f dzts d3lz 2020 tty"' , tesL h jf
GjdslsdfOr [ 8 9o IO [d& 9 9" HiNsls ¢
' Hf s ' H dzts. UV 2021dz o' LSt OLETY' -8 HdzOE [z o
Mls' 2C¢tsMils’ HB GjteB" YdHE-['OR2 Isaizs miged ' o3
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stsdzj Sy’ v mMOBsL Of ddzj dednm dz' dz' 2 ffgdev, M dzd
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Il dfdetse € d/ Corntxfiyda sHiyojndgdew Ctsdzj Cy' ° Oddgf dz'
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GjteB'  ydquH' a ctokzfd ' d3 HOL sdz' desdz’ o .
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HSCEZd3y dz2s Oy "' W dzO 9 O dzlz 9 O dzdzv ¢ dmdzd T to
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L h dtoj dzdzv f dzsh s 9 & BOGOIBHK' Yyddnm BE
JHddds "L jWjSlsdoadzdn ' HtsMlskzfdedn L ORTs
Gy sH OteMilse Of hdgd®'Mist j dzj dad @floidiplaed 0 ; 5
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Il oL@ wds otc dz02B " dzr "' f dztsh ', dzO wCdn
LOW ' CMtsoOdes © ¢dzgHtclzh " oM Csdglz, t 2y ddem: ¢
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MEDICAL SCIENCES

THE ROLE OF RS920778 POLYMORPHISM OF THE HOTAIR GENE IN
THE DEVELOPMENT OF ISCHEMIC ATEROTROMBOTIC STROKE
AMONG SMOKERS AND NOT SMOKERS

Moi se' enko Karina
PhD student
Harbuzova Victoria Yuriyivna
Doctor of biological sciences, Professor
Physiology andPathophysiology with the course of Medical Biology of SSU

Introduction: Central nervous system (CNS) disorders, such as ischemic
atherothrombotic stroke(Il ATS), I tos on
often lead to londerm disability. IATS is a heterogeneous disorder, which is the
result of the interaction betweenmarous environmental and genetic factors. Long
noncoding RNA (IncRNA) is a class of nasoding RNA with a transcription length
over 200 nt, which take place in physiological and pathological processes through
epigenetic, transcription, and pdsinscripional regulation. Further, dsregulated
IncRNA is closely related to the occurrence and development of human diseases,
including CNS disorderfkecent studies shown that One of the most studied
representatives of INcCRNA HOX Transcript antisense RNA (HOTApR)s an
important role in the development of IATS. It is closely associated with inflammatory
response, cell apoptosis, oxidative stress, and autoplhagyknown, that above
processes are predictors atherosclerosis, which eventually leads to IATS.

The aim: research the role of thes-920778 polymorphic variant of the
HOTAIR gene in development adhTS among smokers and n@mokers.

Materials and methods:Venous blood of 200 patients with IATS, the control
group consisted of 234 patients, without anytacardiovascular pathology. Average
age of patients in the research group I

control group, it is 66.0 N 14.53 yeal
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chain reaction method in real time (R8ane PCR).Mathematical analysis of the
work results was performed using the SPSS software package (version 17.0, IBM,
USA). The significance of differences was determined using?ttest. The value of
P<0.05 in the results of all tests was considered statistgigtyficant.

Results and discussionit was established that the ratio of homozygotes for
the major allele, heterozygotes and homozygotes for the minor allele 0cfah@1%8
polymorphism of the HOTAIR gene in patients without a smoking habit is 31.4%,
44.35, 24.3%, and in the control group 32.9%, 54.3%, 12.7% respectively (P=0.025).
Among personsmokers with IATI, the distribution of genotypes T/T, T/C, C/C
according to the above polymorphism is 35.0%, 51.7%, 13.3%; and in the control
group 32.8%, 39.3%27.9%, respectivelyf £0.126). Among smokers, after applying
regression analysis without corrections, a statistically significant relationship in the
recessive model of inheritance was obtained(3B.398; 95% CI = 0.15v 1.011;
Pobs=0.053). Howeverafter adjusting for age, sex, BMI and diabetes, this relationship
was lost (ORy=0.415; 95% CI = 0.15b 1.109; B4=0.079). Association analysis in
the nonsmoking group both before and after adjustment for IATS risk factors
showed statistically signifant results in the recessive model, thus before adjustment
(ORps=2.202; 95% CI = 1.209 3.976; B,<=0.009), after adjustments for risk factors
(OR4¢=2.100; 95% CI = 1.13D 3.874; R4=0.017).

Conclusions: There is no association between th®20778 plymorphism of
the HOTAIR gene with the development of ischemic atherothrombotic stroke
depending on the smoking habit, but carriers of minor homozygotes genotype can be
considered more prone to the development of IATS.

Keywords: single nucleotide polymohlgsm, HOTAIR gene, ischemic

atherothrombotic stroke, long n@oding RNA, polymerase chain reaction.
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FEATURES OF PROCESSES OF PRESERVING AND STRENGTHENING
THE HEALTH OF CHILDREN, ADOLESCENTS AND YOUTHS AS
FACTOR IN THE FORMATION OF STABLE STEREOTYPES OF
HEALTHY LIFESTYLE

Serheta lhor Volodymirovich
Doctor of Medical Sciences, Professor,
Head of the Department of General Hygiene and Ecology
National Pirogov Memorial Medical University, Vinnitsya, Ukraine
Bratkova Olha Yuriivha
Candidat oMedical Scienceshssociate Professpr
Associate Professaf Department of General Hygiene and Ecology,
National Pirogov Memorial Medical University, Vinnitsya, Ukraine
Makarova Olha Ihorivna
PhD, t hpgdsairisti an
Vinnitsya, Ukraine

Introductions. In the structure of the formation of stable stereotypes of a
healthy lifestyle for children, adolescents and youths one of the most important places
iIs occupied by questions of psychohygienic content, in the center of which are
problems related to the sty@dnd objective assessment of the psychophysiological
functions of the organism, personal traits and mental health, as well as the features of
its dynamic changes due to the impact on the body of natural, educational and social
factors and the developmermin the basis of these studies, of preventive measures
aimed at actively influencing the human body and its environment in order to create
the most favorable conditions for preservation and strengthening of mental and
somatic health [B].

Aim. The aim ofthe work is s to identify features of processes of preserving
and strengthening the health of children, adolescents and yasitasfactor in the
formation of stable stereotypes of a healthy lifestyle.

Materials and methods.Scientific research was conducted among students of
National Pirogov Memorial Medical University using hygienic, psychophysiological,
psychodiagnostic, mediesociological and statistical research methods.
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Results and discussionMental hygiene in generand mental hygiene of
children, adolescents and youths in particular define as priority two leading directions
for the implementation of their tasks: the first tasks is associated with the
implementation of hygienic prenosological diagnostics, which iateced on
establishing the presence of various premorbid changes in the state of health in the
context of a causal relationship between an individual and environment, the second
tasks involves the direct implementation of the primary prevention of various
prenosological disorders in order to increase the mental and somatic stability of the
organism, as well as harmonize the relationship between the individual and society.

Given the above, in the course of the research, the concept of psychohygienic
impact was developed and scientifically substantiated on the processes of maintaining
and strengthening the health of children, adolescents and youths, and on the processe:
of forming stable stereotypes of their healthy lifestyle, the leading components of
which ae: the development of a preventivenditioned methodology for studying
mental health (methodological component), determining the characteristics of the
psychophysiological state of the organism and personal traits of children, adolescents
and youths (dignostic component), substantiating preventive technologies aimed at
maintaining general somatic health by strengthening its neuropsychic component
through the use of various psychohygiemeasures (preventive component), as well
as the use a systematiguapach to conducting a prognostic assessment of the state of
mental health (prognostic component).

Conclusions. In the course of the conducted research is to identify main
features of processes of preserving and strengthening the health of children,
adolesents and youthas a factor in the formation of stable stereotypes of a healthy
lifestyle.
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HYGIENIC ASSESSMENT OF CHANGES IN THE DYNAMICS OF ON -
LINE AND OFF -LINE LEARNING IN A MEDICAL INSTITUTION OF
HIGHER EDUCATION FROM THE CRITERIAL INDICATORS OF
EXTRAVERSION
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Vinnitsya, Ukraine
Serheta lhor Volodymirovich
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Introductions. Considering thestructural features of the personality traits of
young women and young men, which determine the degree of academic success,
professional preparation and social capacity of student youth and, therefore, set as the
level of functional readiness of the orgam to carry out intense mental activity in
the conditions of medical higher education for the successful mastery of
educationally significant theoretical knowledge and practical skills that require the
creation of psychological comfort, one cannot, fofsall, pay attention to the leading
properties of temperament, primarily indicators of extraversiedi.[1

Aim. The aim of the work is a hygienic assessment of the peculiarities of shifts
in the dynamics of otfine and offline training in a medicainstitution of higher
education from the point of view of criterion indicators of extraversion.

Materials and methods. Scientific research was conducted on the basis of
National Pirogov Memorial Medical University among students whose educational
activities were conducted in remote (bne) and auditorial (oHfine) formats. In the
course of research conducted with the purpose of determining the leading
characteristics of temperament based on the use of the Eysenck personality
guestionnaire, based on therently existing methodological point of view and from

educational and professional positions, ardepth assessment of the degree of
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expression of such components as the level of extraversion was carridd out
introversion or extraversion of the pershityaand the level of emotional stabilitiy
emotional instability of the personality.

Results and discussionin the course of research, the focus of which was the
implementation of a hygienic assessment of the peculiarities of shifts in the dynamics
of training in medical higher education institutions from the point of view of criterion
indicators of extraversm which indicate either a high level of mobility of nervous
processes, sociability, impulsivity, flexibility of behavior and initiative (pole of
extraversion), or inertia of nervous processes, isolation, shyness, tendency to
introspection (pole of introwsion), it should be noted that under the conditions of the
remote (odline) format of the organization of the educational process, their values
among young women slightly i1increased
(p>0.05), among young men, on thentary, slightly decreasedf r om 12 . 8 0 N
to 12.30N0.76 points (p>0.05). At the
auditorial (offline) format of the organization of the educational process, which is
quite traditional for higher education institutis of a similar profile, unidirectional
changes were registeréd the values of the level of extraversion decreased in
representatives of both gender groups:
13.16N0. 74 points (pbDroOm) 1l BahoNaglL 28, ctwrf
points (p>0.05). There were no statistically significant differences in the studied
indicators, typical for representatives of different comparison groups, both in young
women and in young men, both at the beginning and at the end ofhibha gear
(te>0. 05) .

The regularities of the changes that were described fully confirmed the results
of the structural analysis of the distribution of the indicators of the degree of
expression of the temperament characteristic. First of all, it shouldtbd that the
obtained data testified to a fairly stable nature of changes in extraversion indicators,
typical for representatives of the comparison groups. Thus, in the structure of
indicators reflecting the level of extraversion, both among young womemamong

young men who were in the conditions of the remote-life@) format of the
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organization of the educational process during the observation period, the specific
weight of the indicators testifying to the state of ambiversion was predominant, the
values of which were, respectively 33.3% and also 33.3% at its beginning and 36.6%
and 30.0% at its end. This was followed by young women first having a share of
indicators that should be interpreted as potential extraversion (respectively 23.3% and
33.6%) ad, later, a share of indicators that should be noted as potential introversion
(respectively 23.0% and 16.4%), on the contrary, young men initially had a share of
indicators that should be interpreted as potential introversion (respectively 23.3% and
36.799 and, later, a share of indicators that should be noted as potential extraversion
(respectively 20.0 % and 26.7%).

An extremely similar picture was observed during the analysis of the structural
features of the distribution of the investigated indicatorghe auditorial (offline)
format. As in the previous case, the specific weight of indicators testifying to the state
of ambiversion was the largest, the values of which were 40.0% and 46.3% at the
beginning and 40.0% and 40.0% at the end, respectively.was followed by young
women first having a share of indicators that should be interpreted as potential
extraversion (respectively 30.0% and 26.4%) and, later, a share of indicators that
should be noted as potential introversion (respectively 20.0% 1&h0%), a
completely similar picture was observed in young rmdinst followed by the share
of indicators that should be interpreted as potential extraversion (23.3% and 29.0%
respectively) and, later, by the share of indicators that should be noteteatgb
introversion (respectively 16.7% and 20.0%). Considering the peculiarities of the
spread of expressed and extremely expressed variants regarding the degree of sprea
of the property of temperamental manifestations of the personality that wast $abje
study, it was necessary to note that the specific weight of the indicators that marked
both deep and expressed extraversion and deep and expressed introversion was
insignificant and ranged from complete absence up to 10.0%.

Conclusions In the coursef the conducted research, a hygienic assessment of

the peculiarities of shifts in the dynamics oflore and offline learning at a medical
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institution of higher education was carried out from the point of view of criterion

indicators of extraversion.
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Abstract

The effects of partiadubstitution of low gluten flour with potato starch treated
with heat moisture treatment or microwave treatment on the color and texture
properties of cookies were investigated. The results showed that the addition of heat
moisture treatment modified potastarch (HMTS) had significant effects on the
color and texture properties of cooki€&ompared with the control cookies, all the
experimental cookies made of HMTS had lower a* value, but higher L* value and b*
value, indicating the cookies made of HMT®&chme brighter (higher L*), less
reddish (lower a*) , and more yellowish (higher bThe average hardness, surface
hardness and max hardness of cookies with HMTS were significantly lower than of
control (p<0.05), but higher crispy value.

Keyword: potatostarch, heat moisture treatment, cookies.
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1. Introduction

Cookies occupy an important consuming position in the world and are
favorited by various groups of consumers owing to their soft texture and sweet taste.
Most recipes for cookies include high sugar and high fat, resulting in high calories.
Modern health cocepts advocates maintaining appropriate body weight and
maintaining steady blood sugar. Therefore, it is very important to improve the
nutritional and functional properties of cookies. Starch is the most important
component of potato, the dry root tubdrpotato contains 75 % starch, indicating a
good starch sourcfl]. The properties of native starch such as low shear, heat
sensitivity and high tendency for retrogradation limit its use in food sysfgns
therefore, modification of starch is carried taueliminate the shortcomings of native
starch [3]. Many previous researches-§} have indicated that heat moisture
treatment can increase the content of slowly digested starch and resistant starch,
which is benefits to develop modified starch as a Ibgagmic food ingredieniThe
purpose of the research was to investigate the effect of partial substitution of low
gluten flour with modified potato starch on the quality of cookies, which will
accumulate data for application of modified potato starchowd findustry and
provide technical support for the industrial development of cookie products with

potato starch.

2.  Materials and methods of the research

2.1 Materials

The following raw materials were used in the experiment: low gluten flour
(Guangzhou Da Fan Zhuo Food Co. Ltd., China), white granulated sugar (Nanjing
Ganzhiyuan Sugar Co. Ltd., China), unsalted butter (Anchor, New Zealand Milk
Brand Co. Ltd.), pure milYili industrial group Co. Ltd., China), potato starch
modified by heat moisture treatment (HMTS).

2.2 Preparation of modified potato starch

Native potato starch was subjected to hmaisture treatment in accordance

with the method of Deng [7] with mimenodifications. According to the preliminary
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test results, the moisture level of treatment was adjusted to 23.56 %, the heat moisture
treatment length was 1.5 hours and heating temperature was. 9Me prepared
starch was named HMTS. The SDS content MT$ was 57.96 %, and the RS
content of HMTS was 14.03 %.

2.4 Cookies preparation

The cookies had the following formulation: low gluten flour (180 g), unsalted
butter (120 g), powdered white granulated sugar (50 g), pure milk (30 g), salt (1 g).
Butter, pwdered white granulated sugar, salt dissolved in milk and mixed with
electric mixer at speed 1 for 3 minutes to make all the materials smooth, added the
low gluten flour in batches to make a soft dough. The soft dough was then shaped
into a cuboid and sted at-1 8 AC for 1 hour . The froze
0.7 cm thick slices and then were put into the prepared baking pan. All these samples
were backed in a preheated electric oven with both the upper and lower heat of 170
AC for 17 ooolimgutd recsn.tempefature baking for 30 min, the cookies
were packed into hermetically sealed plastic bags to prevent drying. All quality
measurements were performed in 1 hour after baking.

In the experimental cookies, 5 %, 15% and 25%oo¥ gluten four was
substituted with the same amount of HMTS, and named as-6INHMT-15, HMT-
25.

2.6 Determination of color

The color values (L*, a*, b*) of cookies were determined at ldaste times
by a colorimeter (CRIO0, Konica Minolta Inc., Japanafter the calibration of the
equipment with a standasghite reflection plate. The center rather than the edge of
every cookie was used as the test point for color determination. The L* value
indicates lightness, which varies from black (L* =0) to whii& £100), the a* value
varies from greenness6Q) to redness (+60) and b* value varies from bhé®)(to
yellow (+60). Color difference o) between control cookies and experimental

cookies was calculated with the equation:

3% w0 K A p
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3K K Ko
A A A 1
Where L*, a*, b* are the value of experimental cookigslay*, bo* refers to
the value of control cookies.
2.7 Texture analysis
Cookies texture was determined by the -XA plus Texture Analyzer
(Exponent stablenicrosystem, version 6.1.2.0, Stable Microsystems Ltd., UK) with
P2 probe on the center of every cookie. Thetpst speed and the test speed were set
at 1.00 mm/s, pogest speed was set at 2.0 mm/s, while the distance was fixed at 5
mm with a trigger érce of 20 g. All the textural parameters were measured and
calculated by the instrument software from the resulting fdefermation curves.
The TPA measurement was carried out parallel at least three times.
2.8 Statistical analysis
All the experiments wre conducted in triplicate unless otherwise stated. The
Statistical analysis was performed on Data Processing System (version 7.05). Data
were analyzed using ANOVA with Duncanaos

considered significantly differentwve n p O0. 05 .

3.  Results and discussion

3.1 Color analysis of cookies

Color is related to the physicochemical characteristics of ingredients and
baking conditions. In this study, the centre rather than the edge of every cookie was
used as the test point for color determination. Table 1 presented the results of
experiments esluating the effect of partial substitution of low gluten flour with
HMTS on cookies color. Compared with the control cookies, all the experimental
cookies had lower a* value, but higher L* value and b* value, indicating the cookies
made of HMTS or MWS beane brighter (higher L*), less reddish (lower a*) , and
more yellowish (higher b*).The color differencegy) between experimental cookies

and the control cookies was above 3, indicating that the differences in color between
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the control and experimental cookies were detectable by the human eye when the

substitution amount of low gluten flour with HMTS reached 5 %.

Table 1
Effect of HMT modified potato starch on color of cookies
Cookies x . .
samples L a b GE
Control [78. 08°12. 46 R 29 . 65°-
HMT-5 |8 1. 05%12. 25R(30. 69%3. 16K
'i'év'T' 81.1812. 12N30.84*3. 33N
;'év'T' 81.24*M2. 07N30. 7813. 41R

Note: all values are the mean of at least triplichtet er mi nati ons
means within the same column with different letters are significantly different
(P<0.05)

3.2 Texture analysis of cookies

Cookies texture is an important index to evaluate the cookies quality, and the
crispy value also can hesed as sensory indicator of cookies. Too high crispy value
would lead to dross, rough taste in cookies, which would reduce the quality of
cookies, while poor crispy value would lose the unique taste texture of cookies [8].
Texture properties of the controookies and experimental cookies were investigated
in 1 hour after baking according to the mentioned method, and the results were
showed in Table 2. The hardness (included average hardness, surface hardness an
max hardness) of cookies with HMTS was #igantly lower than of control
(p<0.05), but higher crispy value, indicating less work to be consumed when
chewing. The hardness of cookies decreased with the increase of substitution amount
of HMTS, while crispy value increased with the increase of gubeh amount of
HMTS. The substitution of low gluten flour with HMTS diluted the gluten in dough,
which enhanced the dough plasticity and fat lubrication effect in the dough.
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Table 2
Effect of HMT modified potato starch on texture of cookies

Cookie | Average Surface Max hardness | Crunch Crispy
S hardness /g | hardness/g |/g value value
sample

Control [ 543591 12 |54566N1 22 725.7N1 42 [1.40N0 224000 P

HMVT5 | 425-4N 1 87 [365.98N 1 07 623.6N 1 4| 1.00N 0 .7 {2.60N 0 .”

HMT- |412. 15N345. 921596. 49N1. 00N|3. 60N
15

HMT- |319. 80N308. 05N472.39N1. 20N|/4. 00N
25

Not e: al | values are the mean of at
means within the same column with differdetters are significantly different
(P<0.05)

4.  Conclusions

1. The substitution of low gluten flour with HMTS in quantity above 5 %
made cookies brighter, yellower, and less reddish. The differences in color between
the control and experimental cookies weletectable by the human eye when the
substitution amount of low gluten flour with HMTS reached 5 %. The hardness
(included average hardness, surface hardness and max hardness) of cookies with
HMTS or MWS was significantly lower than of control (p<0.05)f higher crispy
value, indicating less work to be consumed when chewing. Good quality cookies can
thus be prepared from low gluten flour with substitution of HMTS as it is gluten free
and can be beneficial for patients suffering from celiac disease armllidic in
general. The present research might help to enlarge the application of modified potato
starch in bakeries.
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1 t6j Hd&ZOG Oj BOW &) IstsH d ESOM # dzf 3 i dzjs dedfizts L g

Ldz2Oyjdzed?2 yJdzr SCtodflssoOdzslsr, oCdzt yojls Mmi
HOdzdz' B, (MmMdzj Htsoz@ded fedzlge 52 filsy B dzdzsc 5 tow
dzts tc 3O dz! dzts | tcOMf toj H dzj dad | , o sdzOIs d dz! dats

HOdzdzr ', o' BBtc Oterndlsj Slskter dzgj 2tesdadets? M k

rdzv ftescdetsL qtetseo Oded W L dzO foladaf & nygzaes O F I8
dMmfitadse Ols ted ¢ ztcj dzls dzlz ESTMe2j02, tc ts tiptizig s ts Wi jids !
f sfdzj His9 Ols j dz! LETNR Hf dets[ Cas{a3O 8 h Iz & zO 9~ SH
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otcj i3z dzdetsets W HO d or-HOE BRZYPYJ dadizi HEes T P fi
dbterndlsj SIsztc© C ONSTHCG 8¢ dz8 dg®§ 6 MsmissdIs d
o lJOEsH j 2 Msezs h dr Mzsjeo (tdfm. 1, 0O).
ladzs?2 LOBM 90dedw, SStcjHjdzwesh g2, COCEk®
HOdzdzr 7 (tedfm. 1, B), ortftsdzda jls or ydmmdzj dac
fi= \Klf[ht'l'l,xt]"'bf);

GHYITIsjSCkhd2 orntHdB?2 ~BbiBtcp j CIststc fdtk
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LOB" 0 Oded™ d o Cltste Mmdsg " geded J fykidstpisip Y B ls |
OC Isd o OyldiSxisdsheOn dzO YO dzO ¢ sdzS Olsj dzzs Isfqpw (M ¢
dsdetsy O Isfpw  dzO 3O Is tc §viy 2z ff asjdhtptayed j Ldgzes 1 e O didors
mdIsd. S ftesdLojHjdzd® Dbise Ossdeljd i d 2Aply] |
f s dzj dzgj dzlsdets f esf EMCOj sy yjtejL dzsecdmlsd
tcj P Ojls, COCdJ Ldz2OyYJ dedvw MmMksOwtsets Ctsdzlsj ¢ Ml
9 J C Wssd2C ydw or HO I LdOyjddj s 0 HB 1,
YyJ dzd € sdéc, yjakzdok sd3 dL B Ooadls: Mw sl 1 dzj d3j dzls C
fifsyj dzdo Ojls, dOMid St LOB"Is! Ists ddzd d dat

2.4 z82 MtsrnteOdzj dzdw Gt gy dze kb j ¢ @HO®dAdzo
Hdzw tsBdzsodzj dedvw f OdswIsd (tdm. 1, o).
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cdf jteBtsdzd yj MSd2 IsOdze j dzf

ltej HMEOLOdd] fdkzEyOjlsmw dL c¢cWddz stese

1 0C6B8dzj y ted h OJ a3, COC ks Yyomls cojSlstst
ftej HMCOLOdd]. wdzs?2 M MdeRsdHAS?2 OCIsdso C
9jSCsstc® fORBYISd o 0Oy dz , Mmls tc =)D Mo ts 2 § ¢ tisayC
MtcsC O Wtedizdz fp € Otelsd dzS d . vsOCBc2 ojCIsts
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CHjtjowdsdzr 2 o Ctdelsj Cflsy C€0O0¢C B" fHtodosH'
9dJClste Cdzlsj CMIsO f j toj dddaz® Og b & s Intc dylitsde;ts Tz
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L OB Is! d MmMetdeyj dzstcdtctseo Ols! v  de® C¢cHjtj o
ftej HMEOL OIS c¢cHjtojowWdzdg 2 @R Cd2 Mmilstsdze.

R dbid® f tcj HMS OL Oded 4 , telgsl8apk! IsOIls tcOB SIS’

tdm. 1. 1 tmdzjHBso Ol (dD)i, sigastE MQas'ds
Mzs?2 MrteOdzj dzdv (9), o©r ydmdzj dedj detso s@ts

CCMY jtoedd3j dalsOdz! dz" §| dMmMmdzj Hseo Oded W fteso
790 JjYJHdAzgjodz = L dzOyJ dzd? yJ dBolanasO SHids dsofO'te @
4z® f Oftjdv 2020 CEBHO 5 dsd@ 2022 ¢Ef
fs¢COL Odz, ybts JeB L dzGougidgigd” datzjslz §f O devy i I
dzj MlsOydsdzOtej dz, N OEOCIjtedL zjlsMmw orf MisC 52

J COyJ mMlse j ftcjHO OtcdIsj dz¢ dats 2 sB tc OB t
stedBOddL Oydw yjdzr LOSCtw Isdw € HJOf OL sdzkz
I Byl dzd JLSTM-1 Bd ff tctso SH dudadfjdarnh dd§) Is85 % L dzO .
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otc] d@3j dedets e s W HO. stsdzdWomilsets CLOfyg A iste g iz W j&z
dmMf sdz! L s9 OdzOM! mMtcj Hdz] 9 OHtOIsdyy Ms OW ts
shde¢d Bls CsdzdyjMme©O©® 1 ftsa BlYyJjddw HA&
fs5COL OdzO dgoH jtadlrj.j lcda®W S d fsC0OL T 908 ls, 1
dzOB dz¢ H O] Ismw , sO¢ C0O0¢C 9o fHwlsdodasdz Mmdzkzy
sB kzyd dzd W s MdzOyodz0 EkBrM 90 Is, O L Ols
9 SLIcOMISOIs! .
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—— Validation loss

0.08 1

0.06 1
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0.00 4

tdfm. 2. 1 OeadMmMdawsMmis: ws[] GBEYS G uhhk
I fsf sSBkyjddw (i OsfmMydmm) HEY ©BEYOS f
g dedv d&ddedd Mslse jlsmlse j dadets) .

tdm. 3. tjLkzdz sOIr wBERZYjdd™Y d Isj Misdt
LOSt" sdv € tod Hdmtsme O fipe tzf W T dobgf~dsHdzOwY  yJ dzO L C
CteOdz d L j dzj taOdzO0 Gz difj § tctse desL O, f sdzlz yJ dz
s Misdtetso Odzdd Mjlsd Mtsslse jIsMmilse j dzdzts.
1 © tedfm. 3 ftsCOL Odz L dz2Oyd dzdVv dMmn BSH dats
L 2Oy ded v , f sdzlz yj dedz j fted wtBEZYyjddd d
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2. Charu C. Aggarwal Neural Networks and Pdeecarning: A Textbook
2018 0 New Yorkd C.22-c.225( 1 Ols O L &.03tR022)dzdz"

3. Saifedean Ammous The Bitcoin Standard: The Decentralized Alternative to
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