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OTуÇruд {≤P{G{−nostruаturгвGpo−tуnеsVG2015TGYd_UYe_

327 ‘rгвуаtуonG−nвGv−іув−tуonGoдGqu−tгrn−ryGкуекGгntropyG−ііoysGusуnеGst−tуstуа−іG−ppro−акгsVG2015TG_YTGYZXYUYZXc 24

326 —уmuіt−nгousGгддгаtGoдGmгак−nуа−іG−ііoyуnеG−nвG−rаUmгіtуnеGproагssгsGуnGtкгGmуаrostruаturгG−nвG
к−rвnгssGoдG−nGnіposгzo{уTуGкуекUгntropyG−ііoyVG2015TGca_TG—ZbXU—Zbb 30

325 â��uуекGгntropyG−ііoysâ��â��â��sгmуUуmpossу≤ігâ��Grгеuі−rGsoіувGsoіutуonslVG2015TG_YTGYZ_YUYZ_a 20

324 —truаturгG−nвGpropгrtугsGoдG−Gі−mуn−tгвGаomposуtгGm−tгrу−іGm−вгGoдGкуекUгntropyG−ііoyGwуtкG
а−r≤увгG−nвGуntгrmгt−ііуаGк−rвгnуnеVG2015TGdfTGYYZZUYYZf 3

323 zуаrostruаtur−іGуnvгstуе−tуonGoдGpі−stуа−ііyGвгдormгвGTуZXÇrZXuдZX{≤ZXT−ZXGкуекGгntropyG−ііoyG≤yG
°Ur−yGвуддr−аtуonG−nвGtr−nsmуssуonGгігаtronGmуаrosаopyVG2015TGYXeTGYUd 67

322 vnдіuгnагGoдGrгsувu−іGprгssurгG−nвGуonGуmpі−nt−tуonGonGtкгGstruаturгTGгігmгnt−іGаomposуtуonTG−nвG
propгrtугsGoдGOTуÇrnіÃ{≤P{GnуtrувгsVG2015TGcXTGYYdcUYYe_ 17

321 —truаturгG−nвGpкysуа−іGpropгrtугsGoдGtкгGкуекUгntropyGnіprsгpo{уpuG−ііoyGr−pувіyGquгnакгвGдromG
tкгGmгіtVG2015TGbdTGYcYcUYcZc 5

320 srуаtуonGoдGкуекUгntropyGsгZbprZX{уZXznYbpoYXnіYXG−ііoyGдorGcbtGstггіVG2015TG_cTG_aZU_ab

319 rддгаtGoдGуronGаontгntGonGtкгGstruаturгG−nвGmгак−nуа−іGpropгrtугsGoдGnіZbTуZb{уZbpuZbG−nвG
OnіTуPcXUx{уZXpuZXsгxGOxjYbTGZXPGкуекUгntropyG−ііoysVG2015TG_beTGbafUbbb 27

318 rqu−tуonGoдG—t−tгGoдG−nGnіpoprpusг{уGuуекUrntropyGnііoyVG2015TGcdTGZ_YXUZ_Y_ 11

317 ntomуаUsа−ігGpropгrtугsGoдG{уU≤−sгвGsppGtгrn−ryTG−nвGqu−tгrn−ryG−ііoysVG2015TGffTG_XdU_YZ 97

316 rддгаtGoдGnіG−ввуtуonGonGmгак−nуа−іGpropгrtугsG−nвGmуаrostruаturгGoдGrгдr−аtoryGnіxuд{≤T−TуÇrG
−ііoysVG2015TGcZaTGYXXUYXd 146

315 {−noуnвгnt−tуonGаrггpG≤гк−vуorGуnG−Gpoprsгpu{уGкуекUгntropyG−ііoyGдуіmGwуtкGtwoGвуддгrгntG
struаturгGst−tгsVG2015TGcZYTGYYYUYYd 91

314 ‘osуtronG−nnукуі−tуonGstuвугsGonGsгprpo{уGкуекGгntropyG−ііoyVG2015TGcZXTGZddUZeZ 19

313 —гrугsGoдG{−noаryst−ііуnгG{уponіsгOprTGpuTGzoTGTуPGuуекUrntropyGnііoysGproвuагвG≤yGzгак−nуа−іG
nііoyуnеVG2016TGYfTG_fUac 15

312 vnдіuгnагGoдGnnnг−іуnеGonGtкгGzуаrostruаturгsG−nвG}xув−tуonGoгк−vуorsGoдGnіeOpoprsг{уPfZTG
nіYbOpoprsг{уPebTG−nвGnі_XOpoprsг{уPdXGuуекUrntropyGnііoysVG2016TGcTGZZZ 18

311 vnGvуtroGаorrosуonGrгsуst−nагGoдG—уGаont−уnуnеGmuіtуUprуnауp−іGгігmгntGа−r≤увгGаo−tуnеsVG2016TGcdTGfXeUfYa 3
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310 pк−rегGаompгns−tуonG−nвGгігаtrost−tуаGtr−nsдгr−≤уіуtyGуnGtкrггGгntropyUst−≤уіуzгвGoxувгsgG–гsuіtsG
дromGвгnsуtyGдunаtуon−іGtкгoryGа−іаuі−tуonsVG2016TGYZXTGXfbYXb 81

309 TкгGгддгаtGoдGstггіGsu≤str−tгGprгUк−rвгnуnеGonGstruаtur−іTGmгак−nуа−іTG−nвGtrу≤oіoеуа−іGpropгrtугsGoдG
m−еnгtronGsputtгrгвGTу{G−nвGTуnі{Gаo−tуnеsVG2016TG_bZU_b_TGfZUYXY 41

308 sг−turгsGoдG—truаturуz−tуonGqurуnеG—уntгrуnеGoдGpomp−аtsGдromG−GzuіtуаomponгntGTуâ��prâ��sгâ��{уâ��puG
pк−rегVG2016TGbaTGba_Ubad 5

307 uуекUrntropyGnііoysVG2016TG 298

306 pny‘unqGzoвгіуnеGoдGuуекUrntropyGnііoysVG2016TG_ffUaaa 21

305 rддгаtGoдG—tr−уnG–−tгGonGqгдorm−tуonGoгк−vуorGoдGnіpoprsг{уGuуекUrntropyGnііoyG≤yG
{−noуnвгnt−tуonVG2016TGZbTGZZbbUZZcX 15

304 zуаrow−vгsgGzуаrow−vгUnssуstгвGuyвrotкгrm−іG—yntкгsуsGoдG{−nop−rtуаігsVG2016TGbeeUbff 1

303 pomposуtуon−іGвгpгnвгnагGoдGpк−sгGдorm−tуonG−nвGmгак−nуа−іGpropгrtугsGуnGtкrггG
poprsг{уUOznWnіWpuPGкуекGгntropyG−ііoysVG2016TGdfTGYUYY 60

302 —yntкгsуsG−nвGак−r−аtгrуz−tуonGoдGnіpoprpusгÇnxGкуекUгntropyG−ііoyG≤yGmгак−nуа−іG−ііoyуnеVG2016TG
ZcTG_eXU_ea 28

301 —truаturгG−nвGzгак−nуа−іG‘ropгrtугsGoдGuуекUrntropyGnіpu{уsгTуG−nвGnіpu{уsгprGnііoysG‘roвuагвG
≤yGzгак−nуа−іGnаtуv−tуonGsoііowгвG≤yG‘rгssurгG—уntгrуnеVG2016TGbbTGYbZUYc_ 11

300 —truаtur−іGsг−turгsG−nвG—oіувU—oіutуonGu−rвгnуnеGoдGuуекUrntropyGprznsгpo{уGnііoyVG2016TGbbTGZZbUZ_b 6

299 nGкуекG−ааur−аyGвуддusуonGьуnгtуаsGдorm−іуsmGдorGr−nвomGmuіtуаomponгntG−ііoysgG−ppіуа−tуonGtoGкуекG
гntropyG−ііoysVG2016TGfcTGZfcfUZfeb 19

298 —гаonв−ryGvonGrmуssуonGoдGuуекUrntropyGprYaV_znYaV_sгYaV_{уZeVcpoYaV_puYaV_GnііoyVG2016TGbbTGabeUac_ 4

297 uуекGtгmpгr−turгGoxув−tуonG≤гк−vуorGoдG−nGгquуmoі−rGrгдr−аtoryGmгt−іU≤−sгвG−ііoyGZX{≤GZXzoG
ZXprGZXTуGZXnіGwуtкG−nвGwуtкoutG—уG−ввуtуonVG2016TGceeTGaceUadd 105

296 uуекUTгmpгr−turгG‘к−sгGTr−nsдorm−tуonsGуnGzuіtуаomponгntGsгаoаrnуv−іGnііoyVG2016TGbbTG_cYU_ce 3

295 rддгаtGoдGвosгG−nвGpostGуrr−ву−tуonG−nnг−іуnеGуnG{уGуmpі−ntгвGкуекGгntropyG−ііoyGsгprpo{уGusуnеG
sіowGposуtronG≤г−mVG2016TGccfTGYYdUYZZ 14

294 rддгаtGoдGrігаtronGqгnsуtyGonG‘к−sгGpomposуtуonGoдGuуекUrntropyGrquу−tomуаGnііoysVG2016TGbaTGcXdUcY_ 15

293 rддгаtGoдGT−GnввуtуonGonGzуаrostruаturгG−nвGu−rвnгssGoдGsгpr{уznpoT−xG−nвGnіXVbsгpr{уznpoT−xG
uуекUrntropyGnііoysVGMaterials Science ForumTG2016TGeacTGY_UYf 0.4 2
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292 nnGrv−іu−tуonGoдGzуаrostruаturгG−nвGu−rвnгssG‘ropгrtугsGoдGÇrGnввгвGsг{уnіpoprGuуекGrntropyG
nііoysVGMaterials Science ForumTG2016TGeacTGZXUZc 0.4 2

291 rддгаtsGoдGкуекGprгssurгGtorsуonGonGmуаrostruаturгsG−nвGpropгrtугsGoдG−nGnіXVYpoprsг{уG
куекUгntropyG−ііoyVG2016TGcbbTGZe_UZfY 77

290 zуаrostruаturгG−nвGmгак−nуа−іGpropгrtугsG−tGгігv−tгвGtгmpгr−turгsGoдG−GnгwGnіUаont−уnуnеG
rгдr−аtoryGкуекUгntropyG−ііoyG{≤UzoUprUTуUnіVG2016TGccYTGZXcUZYb 118

289 rxpгrуmгnt−іG−nвGsуmuі−tгвGв−t−G−≤outGmуаrostruаturгG−nвGpк−sгGаomposуtуonGoдG−G{уprpoTу G
куекUгntropyG−ііoyGprгp−rгвG≤yGv−аuumGкotUprгssуnеGsуntгrуnеVG2016TGYZaTGbUYX 31

288 rддгаtsGoдG—nGгігmгntGonGmуаrostruаturгG−nвGpropгrtугsGoдG—nxnіZVbsгpo{уpuGmuіtуUаomponгntG
−ііoysVG2016TGcbaTG_ZdU__Z 13

287 {−noуnвгnt−tуonGstuвyGonGtкгGаrггpGак−r−аtгrуstуаsGoдGкуекUгntropyG−ііoyGдуіmsgGдааGvгrsusG≤ааG
struаturгsVG2016TGbaTG_fbUaXX 63

286 zуаrow−vгG−ssуstгвGsyntкгsуsGoдG—уUmoвудугвGznZbsгx{уZbpuObXâ��xPGкуекGгntropyG−ііoysVG2016TGYcZTGZddUZeX 21

285 uуекUTгmpгr−turгG}xув−tуonGoгк−vуorGoдG–гдr−аtoryGuуекUrntropyGnііoysgGrддгаtGoдGnііoyG
pomposуtуonVG2017TGeeTG__fU_af 88

284 ‘−r−mгtrуаG—tuвyGoдGnmorpкousGuуекUrntropyGnііoysGдorm−tуonGдromGtwoG{гwG‘гrspгаtуvгsgGntomуаG
–−вуusGzoвудуа−tуonG−nвGpryst−ііуnгG—truаturгGoдGnііoyуnеGrігmгntsVG2017TGdTG_ffYd 15

283 zуаrostruаturгsG−nвGpropгrtугsGoдGpuÇrnіG−nвGpuÇrnіTуGmгвуumGгntropyG−ііoysGprгp−rгвG≤yG
mгак−nуа−іG−ііoyуnеG−nвGsp−rьGpі−sm−GsуntгrуnеVG2017TGZaTGaaeUaba 3

282 oуеUв−t−G−n−іysуsGoдGpк−sгUдorm−tуonGruігsGуnGкуекUгntropyG−ііoysVG2017TGZaTG_beU_cb 2

281 uуекUгntropyG−ііoyGpoprsгzn{уGproвuагвG≤yGpowвгrGmгt−ііurеyVG2017TGcXTGYeaUYfd 47

280 ‘roагssуnеGoдGnіpoprsг{уTуGкуекGгntropyG−ііoyG≤yG−tmospкгrуаGpі−sm−Gspr−yуnеVG2017TGYeYTGXYZXYb 18

279 pom≤уn−torу−іGгxpіor−tуonGoдGtкгGuуекGrntropyGnііoyG—ystгmGpoUprUsгUznU{уVG2017TG_ZbTGYdaUYeX 30

278 ‘rгвуаtуonGoдGstruаturгG−nвGгі−stуаGpropгrtугsGoдGnіprsг{уTуGsystгmGкуекGгntropyG−ііoysVG2017TGecTGY_aUYac 36

277 zуаrostruаturгG−nвGWг−rG–гsуst−nагGoдGsг{уprznpuGuуекGrntropyGnііoyVG2017TGYYa_TG_Uc 2

276 zуаrow−vгGproагssуnеGoдGкуекGгntropyG−ііoysgGnGpowвгrGmгt−ііurеyG−ppro−акVG2017TGYZZTG_fdUaX_ 23

275 rі−stуаG−nвGtкгrm−іGpropгrtугsGoдGrгдr−аtoryGкуекUгntropyG−ііoysGдromGдуrstUprуnауpігsGа−іаuі−tуonsVG
2017TGYZeTGYebUYfX 35
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274 uуекUгntropyG−ііoysgGvntгrrгі−tуonsG≤гtwггnGгігаtronGаonагntr−tуonTGpк−sгGаomposуtуonTGі−ttуагG
p−r−mгtгrTG−nвGpropгrtугsVG2017TGYYeTGfdXUfeY 17

273 TкгGpotгntу−іGдorG−акугvуnеGsupгrpі−stуауtyGуnGкуекUгntropyG−ііoysGproагssгвG≤yGsгvгrгGpі−stуаG
вгдorm−tуonVG2017TGYfaTGXYZXaX 4

272 TкгG–oігGoдGpomposуtуon−іGTunуnеGoдGtкгGqуstrу≤utгвGrxак−nегGonGz−еnгtoа−іorуаG‘ropгrtугsGoдG
uуекUrntropyGnііoysVG2017TGcfTGZYZbUZYZf 25

271 rддгаtGoдGtгmpгr−turгGonGwг−rG≤гк−vуorGoдGкуекUгntropyG−ііoysVG2017TG_eTGZfZUZfc 5

270 zуаrostruаturгG−nвGtкгrm−іGst−≤уіуtyGoдG−G{уUprUpoUTуU UnіGкуекUгntropyG−ііoyGаo−tуnеG≤yGі−sгrG
surд−агG−ііoyуnеVG2017TGZ_TGYXYZUYXYe 19

269 Wг−rG–гsуst−nагGoдGuуекUrntropyGnііoysVG2017TGbcTGYbeUYca 6

268 ‘roвuаtуonG−nвGmгак−nуа−іGpropгrtугsGoдGкуекUгntropуаGа−r≤увгG≤−sгвGonGtкгGTуÇruд {≤T−G
muіtуаomponгntG−ііoyVG2017TG_fTGYccUYdY 26

267 nGаrуtуа−іGrгvугwGoдGкуекGгntropyG−ііoysG−nвGrгі−tгвGаonагptsVG2017TGYZZTGaaeUbYY 3114

266 nnnг−іуnеGгддгаtGonGtкгGpк−sгGst−≤уіуtyG−nвGmгак−nуа−іGpropгrtугsGoдGOsг{уprznPOYXXâ��PpoGкуекG
гntropyG−ііoysVG2017TGcfbTGZfabUZfbX 48

265 vntгrmгt−ііуаsG−nвGnііoysGдorGuуекGTгmpгr−turгGnppіуа−tуonsVG2017TGZf_U__b 8

264 {гагss−ryGTкгrmoвyn−mуаsGs−аtorsGtoG}≤t−уnG—уmpігG—oіувG—oіutуonsGуnGuуекUrntropyGnііoysGдromG
tкгGnіUTуUpoU{уUsгG—ystгmVG2017TGcZTGZYaYUZYab 3

263 —yntкгsуsG−nвGак−r−аtгrуz−tуonGoдGnуtrувгGmuіtуі−yгrвGаo−tуnеsG≤−sгвGonGrгдr−аtoryGmгt−іsVG2017TG

262 —tuвyGoдGmуаrostruаturгG−nвGm−еnгtуаGpropгrtугsGoдGnі{уpoOpusгPGкуекGгntropyG−ііoyVG2018TGdacTGYfaUYff 52

261 —truаturгG−nвGpropгrtугsGoдGіуекtwгуекtGкуекGгntropyG−ііoysgG−G≤rугдGrгvугwVG2018TGbTGXbZXXY 37

260 nGnгwGtypгGoдGOTуÇr{≤T−uдP{Wzo{Gn−noаomposуtгGаo−tуnеgGzуаrostruаturгG−nвGpropгrtугsG
вгpгnвуnеGonGгnгrеyGoдGуnаувгntGуonsVG2018TGYacTGY_ZUYaa 41

259 nввуtуvгGm−nuд−аturуnеGO_qGprуntуnеPgGnGrгvугwGoдGm−tгrу−іsTGmгtкoвsTG−ppіуа−tуonsG−nвGак−іігnегsVG
2018TGYa_TGYdZUYfc 2654

258 —аугnагG−nвGtгакnoіoеyGуnGкуекUгntropyG−ііoysVG2018TGcYTGZUZZ 404

257 o−sгGnііoyGponагptGуnGtкгGqгvгіopmгntGoдGuуекUrntropyGz−tгrу−іsVG2018TGbcTGbefUbfe 3
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256 zуаrostruаturгG−nвGmгак−nуа−іGpropгrtугsGoдGкг−tGtrг−tгвGnіYVZbpoprpusг{уGкуекGгntropyG−ііoysVG
2018TGdYaTGYacUYbf 24

255 —truаturгG−nвGmгак−nуа−іGpropгrtугsGoдGsгnіpr G−nвGsгnіprzoGmгвуumUгntropyG−ііoysVG2018TGdZdTGYeaUYfY 7

254 —truаtur−іG—t−tгG−nвG‘ropгrtугsGoдG{уtrувгGpo−tуnеsGo−sгвGonGtкгGuуекіyGrntropуаGnііoyG
Tу_XÇrZb{≤ZXuдYbT−YXÃbVG2018TGaXTGZYUZb 1

253 zуаrostruаturгG−nвGwг−rGrгsуst−nагGoдG−nGуntгrmгt−ііуаU≤−sгвGnіXVZbTуXVdbpoprsг{уGкуекGгntropyG
−ііoyVG2018TGZYXTGYfdUZXc 34

252 zгак−nуа−іGpropгrtугsG−nвGtкгrm−ііyG−аtуv−tгвGpі−stуауtyGoдGtкгGTу_XÇrZbuдYb{≤ZXT−YXGкуекG
гntropyG−ііoyG−tGtгmpгr−turгsGaVZâ��_bXGxVG2018TGdYXTGY_cUYaY 21

251 rддгаtGoдG−ііoyуnеGonGtкгGtкгrm−іUгі−stуаGpropгrtугsGoдG_вGкуекUгntropyG−ііoysVG2018TGZYXTG_ZXU_Zc 27

250 qгдorm−tуonGtwуnnуnеGstruаturгG−nвGуntгrд−агGуnG−GsppU≤−sгвGnіGXV_Gsг{уpoGYVZGprpuGкуекUгntropyG
−ііoyGm−trуxGаomposуtгsVG2018TGZYaTGbXUbZ 5

249 ™іtr−UкуекGstrгnеtкGW{≤zoT− GкуекUгntropyG−ііoysGwуtкGдуnгGеr−уnGstruаturгGд−≤rуа−tгвG≤yGpowвгrG
mгt−ііurеуа−іGproагssVG2018TGdYZTGcYcUcZa 113

248 pomp−r−tуvгGstuвyGonGsуntгrуnеGьуnгtуаsGoдG−sUmуіігвG−nвG−nnг−ігвGpoprsг{уGкуекGгntropyG−ііoyG
powвгrsVG2018TGZYXTGafUbc 10

247 rддгаtGoдGmуаro−ііoyуnеGwуtкGsуіуаonGonGкуекGtгmpгr−turгGoxув−tуonGrгsуst−nагGoдGnovгіGrгдr−аtoryG
куекUгntropyG−ііoyGT−UzoUprUTуUnіVG2018TG_bTGYceUYdc 39

246 —truаturгGдг−turгGoдGtгrn−ryGst−tгGву−еr−msGoдGprUTуU G−nвGprUznU GsystгmsVG2018TGZa_TGXXXYa 1

245 Trу≤oіoеуа−іGpк−r−аtгrуstуаsGoдGOTуÇr{≤T−uдP{Wzo{G{−noаomposуtгGpo−tуnеVG2018TG

244 qгvгіopуnеG—upгrpі−stуауtyGуnGuуекUrntropyGnііoysG‘roагssгвG≤yG—гvгrгG‘і−stуаGqгдorm−tуonVG
Materials Science ForumTG2018TGfaYTGYXbfUYXca 0.4 1

243 puxprsгzoTуGOxGjGXVZYTGXVaaTGYPGкуекGгntropyG−ііoysG−sGnovгіGm−tгrу−іsGдorGдusуonG−ppіуа−tуonsVG2018TG
Z_eUZ_fTGYeUZb 5

242 y−sгrGmгt−іGвгposуtуonGoдG−Grгдr−аtoryGTуÇr{≤uдT−GкуекUгntropyG−ііoyVG2018TGZaTG_ecU_fX 37

241 sг−turгsGoдGuуекUTгmpгr−turгG}xув−tуonGoдGuуекUrntropyGnіprsг_po{уpuGnііoyVG2018TGbdTGZZYUZZe 2
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219 —tr−уnGtr−вугntG‘і−stуауtyGуnGzuіtуprуnауp−іGrігmгntGnііoysVG2019TGdYTG_accU_adZ 7
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eXcTGdeXUded 5
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nnnг−іуnеVG2019TG

192 }nGstrгnеtкGoдGmonoаryst−ііуnгG−ііoysGoдGаompігxGаomposуtуonG≤−sгвGonGуronVG2019TG

191 —truаtur−іG−nвGpкгmуа−іGzуаroуnкomoегnгуtyGoдGtкгGuуекUrntropyGTу Çr{≤uдT−Gpo−tуnеVG2019TGbeTGacfUad_ 1
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mгвуumUгntropyG−ііoyVG2020TGYZaTGYbbUYcf 77
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mг−surгmгntsGвurуnеGуnGsуtuG−nnг−іуnеGoдGnіXV_poprsг{уGкуекGгntropyG−ііoyVG2020TGYZTGYXXdea 3

167 nGstгpGдorw−rвGдromGкуекUгntropyGагr−mуаsGtoGаomposуtуon−ііyGаompігxGагr−mуаsgG−GnгwG
pгrspгаtуvгVG2020TGbbTGfeYZUfeZd 62

(2020-2020)

15



166 rддгаtGoдGÃGnввуtуonsGonGtкгG}xув−tуonGoгк−vуourGoдG{ovгіG–гдr−аtoryGuуекUrntropyGnііoyG
{≤zoprTуnіG−tGYXXXG´°pGуnGnуrVG2020TGfaTGYadUYc_ 5
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155 rvoіutуonGoдGzуаrostruаturгsG−nвGpomprгssуvгG‘ropгrtугsGуnGnіXVbprsг{уZVYznXVeTуxGuуекGrntropyG
nііoysVG2021TGZdTGYYeUYZc 2

154 ‘rгауpуt−tуonGк−rвгnуnеGoдGкуекGгntropyG−ііoyGpoprsгzn{уGаont−уnуnеGtуt−nуumVG2021TGebdTGYbdcYX 12

153 zуаrostruаtur−іG−nвGmгак−nуа−іGpropгrtугsGoдGnіpoprpusг{у—уxGOx´ j´ XV_G−nвGXVcPGкуекGгntropyG−ііoysG
syntкгsуzгвG≤yGsp−rьGpі−sm−GsуntгrуnеVG2021TGebcTGYbeYf_ 3

152 rддгаtsGoдGtгmpгr−turгGonGmгак−nуа−іGpropгrtугsG−nвGвгдorm−tуonGmгак−nуsmsGoдGtкгGгquу−tomуаG
prsг{уGmгвуumUгntropyG−ііoyVG2021TGZXaTGYYcadX 32

151 uуекUTгmpгr−turгG}xув−tуonGуnGqryG−nвGuumувGntmospкгrгsGoдGtкгGrquу−tomуаGprznsгpo{уG−nвG
prpo{уGuуекUG−nвGzгвуumUrntropyGnііoysVG2021TGfbTGYXbUY__ 9

150 uгіуumGуonsGуrr−ву−tуonG−n−іysуsGoдGWXVbOT−Tу prPXVbGдorG−ppіуа−tуonG−sG−GдuturгGдusуonGpі−sm−Uд−ауnеG
m−tгrу−іVG2021TGZcXTGYZaYfe 2

149 y−ttуагGвуstortуonG−sG−nGгstуm−torGoдGsoіувGsoіutуonGstrгnеtкгnуnеGуnGкуекUгntropyG−ііoysVG2021TGYdZTGYYXedd 24
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148 rддгаtGoдGoxув−tуonGonGtкгGtкгrm−іGгxp−nsуonGoдG−Grгдr−аtoryGmuіtуаomponгntG−ііoyVG2021TGYXYTGYd_UYeZ 3

147 purrгntG—t−tusGoдG–гsг−rакGonGtкгG}xув−tуonGoгк−vуorGoдG–гдr−аtoryGuуекGrntropyGnііoysVG2021TGZ_TGZXXYXad 20

146 —upгrуorGіowUаyаігGд−tуеuгGpropгrtугsGoдGpopr{уGаomp−rгвGtoGpoprsгzn{уVG2021TGYfaTGYY_ccd 23

145 vnUsуtuGвгvгіopmгntGoдGzoZG−nвGtкгуrGгддгаtGonGmуаrostruаturгG−nвGmгак−nуа−іGpropгrtугsGoдG
rгдr−аtoryGuдXVbzoXVb{≤TуÇrGкуекGгntropyG−ііoyGm−trуxGаomposуtгsVG2021TGfcTGYXbad_ 2

144 —іuееуsкGвуддusуonGуnGr−nвomGгquуmoі−rGsppG−ііoysVG2021TGbTG 2

143 qгsуеnуnеGnіpoprsг{уTуGкуекUгntropyG−ііoyGwуtкGtкгGвуrгаtуon−іG−rr−yGTу{G≤yGm−еnгtуаGдугівU−ssуstгвG
і−sгrGаі−ввуnеVG2021TGYZdTGY 3

142 pomp−rуsonGoдGtуt−nуumGnуtrувгG−nвGкуекUгntropyGаo−tуnеsGonGp−rtsGoдGуnвustrу−іGpі−ntsVG2021TGYfXYTGXYZYXY

141 uуекUTгmpгr−turгG}xув−tуonGoдGuуекUrntropуаGnііoysgGnG–гvугwVG2021TGYaTG 8

140 —іurryGrrosуonâ��porrosуonG–гsуst−nагGoдGzo{≤T−TуÇrGuуекGrntropyGnііoyVG2021TGdTGY

139 {−noUtwуnUуnвuагвGгxагptуon−ііyGsupгrуorGаryoегnуаGmгак−nуа−іGpropгrtугsGoдG−G{уU≤−sгвGtu_b_cG
Ou−stгііoyG°PGsupгr−ііoyVG2021TGYaTGYXXYYX 8

138
‘і−stуауtyGуnвuагвG≤yGn−noуnвгnt−tуonGуnG−Gprpo{уGmгвуumUгntropyG−ііoyGstuвугвG≤yG−ааur−tгG
гігаtronGак−nnгіуnеGаontr−stGуm−еуnеGrгvг−іуnеGвуsіoа−tуonUіowG−nеігGеr−уnG≤ounв−ryGуntгr−аtуonsVG
2021TGeYdTGYaY_ca

3

137 –гагntGproеrгssGуnGкуекUгntropyG−ііoysGдorGа−t−іystsgGsyntкгsуsTG−ppіуа−tуonsTG−nвGprospгаtsVG2021TG
ZXTGYXXc_e 21

136 oудunаtуon−іGn−noprгауpуt−tгsGstrгnеtкгnG−nвGвuаtуіуzгG−GmгвуumUгntropyG−ііoyVG2021TGbfbTGZabUZaf 32

135 pomposуtуonG−nвG‘ropгrtугsGoдGuуекUrntropyGprÇrTу{уpuGpo−tуnеVGMaterials Science ForumTGYX_dTGadfUaeb0.4

134 srp}p–{vz}TvWGuvtuUr{T–}‘vpGp}nTv{t—Gn{qGTurv–G‘–}‘r–Tvr—VGYZUYc

133 –−pувGs−≤rуа−tуonGoдGuуекUrntropyGpгr−mуаG{−nom−tгrу−іsGдorGp−t−іytуаG–г−аtуonsVG2021TG 6

132 —yntкгsуsG−nвGак−r−аtгrуz−tуonsGoдGOzеTGpoTG{уTGpuTGÇnP}GкуекUгntropyGoxувгsVG2021TG_TGY 1

131 y−sгrGmгt−іGвгposуtуonGoдGnіXVcpoprsг{уGwуtкGTуGMGpG−ввуtуonsGusуnеGгігmгnt−іGpowвгrG≤ігnвsVG
2021TGaYeTGYZdZ__ 2
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130 —г−rакуnеGnovгіGаompігxGsoіувGsoіutуonGгігаtroа−t−іystsGуnGunаonvгntуon−іGгігmгntGаom≤уn−tуonsVGY 2

129 rддгаtGoдGv−n−вуumGаontгntGonGmуаrostruаturгG−nвGpropгrtугsGoдGуnGsуtuGTуpGrгуnдorагвG xsгpo{уpuG
muіtуUprуnауp−іUгігmгntG−ііoyGm−trуxGаomposуtгsVG2021TGZeTGYadY 0

128 W−sGm−акtGuoакгntropугUyгеугrunегnGzuG−uˆ�гrегwˆ¶кnіуакгnGrігьtroь−t−іys−tгurгnlVG 1

127 Wк−tGz−ьгsGuуекUrntropyGnііoysGrxагptуon−іGrігаtroа−t−іystslVG2021TG 19

126 Tгmpгr−turгUqгpгnвгntG—upгrpі−stуауtyG−nвG—trгnеtкгnуnеGуnGpo{уprsгznGuуекGrntropyGnііoyG
{−nowуrгsG™sуnеGntomуstуаG—уmuі−tуonsVG2021TGYYTG 1

125 –гvугwGoдG–гагntG–гsг−rакGonGnіpoprsг{уGuуекUrntropyGnііoyVG2021TGYYTGY_XZ 9

124 pomp−tу≤уіуtyG−nвGmуаrostruаturгGгvoіutуonGoдGnіUprUsгU{уGкуекGгntropyGmoвгіG−ііoysGгxposгвGtoG
oxyегnUаont−уnуnеGmoіtгnGіг−вVG2021TGYefTGYXfbf_ 7

123 rддгаtGoдGуntгrstуtу−іG{G−tomGonGpкysуа−іG−nвGmгак−nуа−іGpropгrtугsGoдGsгpopr{уznGкуекUгntropyG
−ііoysgGnGдуrstUprуnауpігsGstuвyVG2021TGcYbTGaY_Xde 3

122 uуекUгntropyGа−r≤увгGагr−mуаsGwуtкGrгдуnгвGmуаrostruаturгG−nвGгnк−nагвGtкгrm−іGаonвuаtуvуtyG≤yG
tкгG−ввуtуonGoдGеr−pкуtгVG2021TGaYTGadadUadba 12

121 ™nвгrst−nвуnеGz−еnгtуаGrxак−nегGvntгr−аtуonsG≤yGtкгG‘rгssurгGqгpгnвгntGpurугGTгmpгr−turгGуnG
sгpo{уpuznGuуекGrntropyGnііoysVG2021TGaZTGcYd 0

120 nGдourUаomponгntGгntropyUst−≤уіуzгвGortкorкom≤уаGoxувгVG2021TGZffTGY_XXeZ 1

119 zуаrostruаturгG−nвGmгак−nуа−іGpropгrtугsGoдGWUT−U UprGкуекUгntropyG−ііoyGаo−tуnеsG≤yGвou≤ігGеіowG
pі−sm−Gsurд−агG−ііoyуnеVG2021TG_XdTGY_Xed_ 0

118 —tr−уnU–−tгG—гnsуtуvгGqгдorm−tуonGoгк−vуorGunвгrGTгnsуonG−nвGpomprгssуonGoдG
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117 qгvгіopmгntGoдGuіtr−куекUгntropyGагr−mуаsGwуtкGt−уіorгвGoxув−tуonG≤гк−vуorVG2021TGaYTGbdfYUbeXX 7

116 z−акуnгGіг−rnуnеGoдGpк−sгsG−nвGmгак−nуа−іGpropгrtугsGуnGаompігxGаonагntr−tгвG−ііoysVG2021TGedTGY__UYaZ 15

115 qu−іGpк−sгGгqu−іU−tomуаG{≤T−TуÇrGкуекUгntropyG−ііoyGwуtкGuіtr−UдуnгGеr−уnG−nвGгxагіігntGmгак−nуа−іG
propгrtугsGд−≤rуа−tгвG≤yGsp−rьGpі−sm−GsуntгrуnеVG2021TGfXTGYbXUYbe 4

114 tr−уnG≤ounв−ryGsгеrге−tуonGуnвuагвGprгауpуt−tуonGуnG−GnonGгquу−tomуаGn−noаryst−ііуnгGpopusгzn{уG
аomposуtуon−ііyGаompігxG−ііoyVG2021TGZZXTGYYdZeY 1

113 qгsуеnGoдGtгrn−ryGкуекUгntropyG−іumуnumG−ііoysGOurnіsPVG2022TGefYTGYcYe_c 2
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111 qгvгіopmгntGoдGкуекGгntropyG−ііoysgGnGrгvугwVG2021TGa_TGbXZUbXf 16

110 qгsуеnGoдG{гwG{−noаo−tуnеsGo−sгвGonGu−rвGnііoyVG2020TGbZZUb_Y 3

109 qгsуеnGoдG{уаьгіUpo≤−іtU–utкгnуumGmuіtуUprуnауp−іGгігmгntG−ііoysVG2020TGYfaTGZZaUZ_b 6

108 zуаrostruаturгG−nвGtкгrm−іGаonвuаtуvуtyGoдGpuUpuZnі{уÇnnеWву−monвGаo−tуnеsGonGpurгGаoppгrG
su≤str−tгGvу−GкуекUгnгrеyGmгак−nуа−іG−ііoyуnеGmгtкoвVG2020TGZYTGYXXdaZ 1

107 vntгrpі−yGoдGpryst−іG—truаturгG‘rгдгrгnагG−nвGz−еnгtуаG}rвгrуnеGуnGuуекGrntropyGprposг{уnіG
nііoysVG2018TGY__TGbYYUbY_ 5

106 vnG уtroGoуoаomp−tу≤уіуtyGoдG—уGnііoyгвGzuіtуU‘rуnауp−іGrігmгntGp−r≤увгGpo−tуnеsVG2016TGYYTGгXYcYYbY 30

105 sorm−tуonGoдG—truаturгG−nвG‘к−sгGpomposуtуonGoдG{−noаryst−ііуnгGpu{уnіsгprGnііoyG≤yGtкгG
zгак−nуа−іGnііoyуnеGzгtкoвVG2016TG_cTGaddUafX 4

104 uуекUTгmpгr−turгGqуддr−аtomгtryG—tuвyGoдGsг−turгsGoдGtкгGsгpo{уznprGnііoyG}xув−tуonVG2016TG_cTGeZfUeaX 5

103 —truаturгGoдGtкгGuуекUrntropyGprznsгpo{уG−nвGprznsгpo{уK_{Z}KpuGnііoysG−nвGTкгrm−іG—t−≤уіуtyG
oдGvtsGrігаtrуа−іGTr−nsportG‘ropгrtугsVG2016TG_dTGd_YUdaX 2

102 ‘rгвуаtуonGoдG—t−≤ігGpomposуtуonGдorGuуекUrntropyG–гдr−аtoryGnііoysVG2016TG_eTGY_fbUYaXb 1

101 nGаrуtуа−іG−n−іysуsGoдGtкгG°Ur−yGвуддr−аtуonGуntгnsуtугsGуnGаonагntr−tгвGmuіtуаomponгntG−ііoysVG2019TG
YYXTG_f_UaXb 4

100 uуекUmгіtуnеGpoуntGаompounвsgGnгwG−ppro−акгsG−nвGnгwGrгsuіtsVG2017TGYedTGZfcU_YX 4

99 zуаrostruаtur−іGrvoіutуonGуnGpuprsг{уTGpuprsг{уznTG−nвGpuprsг{уznnіGuуекGrntropyGnііoysVG2015TG
abTGfUYb 4

98 uуекUгntropyGагr−mуаsgG–гvугwGoдGprуnауpігsTGproвuаtуonG−nвG−ppіуа−tуonsVG2021TGYacTGYXXcaa 32

97 rддгаtGoдGnіumуnumGpontгntGonGzуаrostruаturгG−nвGzгак−nуа−іG‘ropгrtугsGoдGuуекUrntropyG
nіxpopu{уTуGnііoysVG

96 —truаturгG−nвG‘ropгrtугsGoдG–гдr−аtoryGuуекUrntropyGnііoysVG2014TGYXf_UYXfc 1

95 }oTr{ˆ�ˆ�}GrGpn–npTr–vÇnˆ�ˆ�}GqrGyvtn—Gsгpr{уponіpuGгGsгpr{уpoOnіpuPXTbG
z™yTvp}z‘}{r{Tr—GqrGnyTnGr{T–}‘vnVG
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94 rігаtronуаG—truаturгG−nвGzуаroк−rвnгssGoдGTуTG TGprGp−r≤увгGpo−tуnеsGonG—tггіG™YXnVG2016TG_eTGb_YUbaa

93 rддгаtGoдGnnnг−іуnеGonGtкгG‘к−sгGpomposуtуonTGzуаrostruаturгG−nвG‘кysуа−іUzгак−nуа−іG‘ropгrtугsâ��G
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92 —truаtur−іG—t−tгGoдGp−stGuуекUrntropyGnііoysGwуtкGsVpVpVGy−ttуагG−nвGvtsGvnдіuгnагGonGtкгGu−rвnгssG
pк−r−аtгrуstуаsVG2018TG_fTGYbefUYbfe

91 vnдіuгnагGoдGtкгGtгакnoіoеуа−іGsакгmгGoдGm−nuд−аturгGonGtкгGstruаturгG−nвGpropгrtугsGoдGкуекG
гntropyG−ііoysGoдGtкгGsystгmGTуGâ��GprGâ��GsгGâ��G{уGâ��GpuVG2018TGecTG_cUaa

90 uуекUгntropyGnіpo{уsгprTу xGаo−tуnеsG—”Ñ�Ñ� —‡ —· —µ Ñ� —†G—°—”Ñ�Ñ�GгігаtronU≤г−mGаі−ввуnеVG2019TGfXTGbZUcY

89 nіpo{уsгprTу xGuуекUrntropyGpo−tуnеsG‘rгp−rгвG≤yGrігаtronUoг−mGpі−ввуnеVG2020TGYddUYec

88 zуаrostruаturгG−nвGmуаroк−rвnгssGoдGкуекGгntropyG−ііoysGwуtкGÇnG−ввуtуongGnіposг{уÇnG−nвG
nіposг{уzoTуÇnVG2021TG_ZTGacedUaced 4

87 ™іtr−Usm−ііU−nеігGnгutronGsа−ttгrуnеGstuвyGonGtгmpгr−turгUвгpгnвгntGprгауpуt−tгGгvoіutуonGуnG
poprsг{уzoXV_GкуекGгntropyG−ііoyVG2021TGZZZTGYYdaac 2

86 Tкгrmoвyn−mуаGmoвгііуnеGtoGprгвуаtGpк−sгGst−≤уіуtyGуnGoppGSGoZGnіâ��Tуâ��poâ��{уâ��sгâ��prGкуекGгntropyG
−ііoysVG2022TGZdcTGYZb_fb 1

85 WorьGдunаtуonTGsurд−агGгnгrеyG−nвGpropгrtугsGoдGкуекіyGгntropуаGаo−tуnеsVG2020TG 1

84 —гаonвG‘к−sгGoдGZfsгYbnіYeprZd{уGuуекUrntropyGnііoyVG2020TGYcX_UYcY_

83 nGвuаtуігG{≤aXTуZbnіYb YXT−buд_WZGrгдr−аtoryGкуекGгntropyG−ііoyGwуtкGкуекGspгаудуаGstrгnеtкGдorG
куекUtгmpгr−turгG−ppіуа−tуonsVG2021TGe_YTGYaZZfX 3

82 Ãˆ…ьsгьGrntropуіуGnі−¯�˜–mі−rgGˆ…rгtуmуTGˆ¶zгііуьігrуGvгGьuіі−n˜–mG−і−nі−r˜–VG 0

81 uуекGгntropyG−ііoysGtow−rвsGуnвustrу−іG−ppіуа−tуonsgGuуекUtкrouекputGsаrггnуnеG−nвGгxpгrуmгnt−іG
уnvгstуе−tуonVG2022TGe_XTGYaZZfd 1

80 uуекUгntropyGÇrTуpr{уpuGаo−tуnеVG2021TGZXcaTGXYZXeX

79 ÇnG≤−sгвGкyвroxy−p−tуtгG≤−sгвGаo−tуnеsGвгposуtгвGonG−GnovгіGsгzoT−TуÇrGкуекGгntropyG−ііoyGusгвG
дorG≤onгGуmpі−ntsVG2021TGZeTGYXYbfY 5

78 ‘osуtronG≤г−mGstuвугsGonGtкгGуrr−ву−tуonGrгsponsгGoдGsгprpo{уGuponGuгGуonGуmpі−nt−tуonVG2021TGYcZddc 0

77 zгак−nуа−іG‘ropгrtугsG−nвGzгак−nуsmsGoдGqгдorm−tуonGoдGuуекGrntropyGnііoysVG2021TG__UbZ
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76 ‘к−sгGгvoіutуonGвurуnеGгntropуаGst−≤уіуz−tуonGoдGÇrpTG{≤pTGuдpTG−nвGTуpVG2022TG 1

75 ‘roеrгssGуnGyуекtUwгуекtGuуекGrntropyGnііoysVG2021TG_cTGd_dUdb_ 0

74 rxpгrуmгnt−іGвгtгrmуn−tуonGoдGгддгаtуvгG−tomуаGr−вууGoдGаonstуtuгntGгігmгntsGуnGprznsгpo{уG
куекUгntropyG−ііoyVGYUYY 1

73 uуекUгntropyG−ііoysgpropгrtугsG−nвG−ppіуа−tуonVG2022TGfYTG 2

72 nnGovгrvугwGoдGкуекUгntropyG−ііoysVGY 0

71 zуаrostruаturгGгvoіutуonG−nвG−аувGаorrosуonG≤гк−vуorGoдGpoprsг{уpuYâ��xzoxGкуекUгntropyG−ііoyG
аo−tуnеsGд−≤rуа−tгвG≤yGаo−xу−іGвуrгаtGі−sгrGвгposуtуonVG2022TGYfeTGYYXYXe 1

70 zуаrostruаturгG−nвGpropгrtугsGoдGpopr{уsгznnіXVbGкуекUгntropyG−ііoysGprгp−rгвG≤yGе−sG
−tomуz−tуonGаom≤уnгвGwуtкGosауіі−toryGprгssurгGsуntгrуnеVG2022TGYa_TGYXdacX

69 y−sгrGвгwгttуnеGmгак−nуsmG−nвG−ntу≤−аtгrу−іGpropгrtугsGoдGpuUnіG≤−sгвGmгвуumGгntropyG−ііoyG
дуіmsVG2022TGfX_TGYc_ef_ 1

68 qгvгіopmгntGoдGpompігxGponагntr−tгвGnііoysGOppnsPG™tуіуzуnеG—аr−pGtoG‘rгsгrvгGprуtуа−іG–−wG
z−tгrу−іsVG2021TGbTGbYXf 0

67 rігаtroа−t−іystsGдorGtкгG}xyегnG–гвuаtуonG–г−аtуongGsromGoуmгt−ііуаG‘і−tуnumGnііoysGtoGpompігxG
—oіувG—oіutуonsVG2022TGcTGYf 0

66 zуаrostruаturгG−nвGгігаtroакгmуа−іGpropгrtугsGoдGsгpo{уpuÇnGкуекUгntropyG−ііoyGдуіmsG≤yGqpG
гігаtroвгposуtуonVG2022TGYY_TGZb_UZbd

65 rддгаtsGoдGWpG−ввуtуonGonGtкгGгrosуonG≤гк−vуorGoдGкуекUvгіoауtyGoxyегnGдuгіGspr−yгвGnіpoprsг{уG
куекUгntropyG−ііoyGаo−tуnеsVG2022TG 0

64 —trгnеtкUвuаtуіуtyGsynгrеyGoдGnіU≤г−rуnеGіowUвгnsуtyGrгдr−аtoryGTу{≤zoXVbnі°GmгвуumGгntropyG
−ііoysGvу−Gprгауpуt−tуonVG2022TGYa_XdZ 0

63 —trгnеtкгnуnеGmгак−nуsmGoдGprpo{уGmгвуumUгntropyG−ііoyGдromGtкгGp−rtу−ііyGrгаryst−ііуzгвG
struаturгGtoGtкгGдuііyGrгаryst−ііуzгвGкгtгroегnгousGstruаturгVG2022TGYecTGYYYdfb 1

62 zoвудуа−tуonGoдGuyвroегn−tуonG−nвGporrosуonG‘ropгrtугsGoдGuyвroегnG—tor−егGz−tгrу−іG≤yG
nmorpкousGTуprsгpo{уGurnGy−yгrVVG2022TGYbTG 0

61 Tкгorгtуа−іGаrуtуа−іGmгt−st−≤уіуtyGtгmpгr−turгGtoGуntгrprгtGpк−sгGдorm−tуonGуnG−G
і−mгіі−rUіуьгUstruаturгвGкуекGгntropyG−ііoyVG2022TGYeTGZbYfUZb_X 0

60 vnvгstуе−tуonsGonGsupгrаonвuаtуvуtyGуnG−nGгquуU−tomуаGвуsorвгrгвGuдU{≤UT−UTуU GкуекGгntropyG−ііoyVG
2022TGYaaTGYXdbX_ 0

59 TкгGm−nuд−аturуnеGproагssGoptуmуz−tуonG−nвGtкгGmгак−nуа−іGpropгrtугsGoдGsгpopr{уGкуекGгntropyG
−ііoysGд−≤rуа−tгвG≤yGsгігаtуvгGі−sгrGmгіtуnеVG2022TGYabTGYXdbbd 1
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58 uyвroегnGгm≤rуttігmгntG−nвGд−уіurгGmгак−nуsmsGoдGmuіtуUprуnауp−іGгігmгntG−ііoysgGnGrгvугwVG2022TG
YZZTGZXU_Z 2

57 –гsг−rакG—t−tusGoдGuуекGrntropyGTкгrm−іGo−rrугrGpo−tуnеsgGnG–гvугwVG2021TG

56 z−еnгtуаGpropгrtугsGoдGprsгpo{уG≤−sгвGкуекGгntoryG−ііoyVG2021TGZYZZTGXYZXXa

55 }≤t−уnуnеG−GuуекUrntropyGsгâ��prâ��poâ��{уâ��TуGnііoyG≤yGzгак−nуа−іGnііoyуnеG−nвGrігаtrуаG—p−rьG‘і−sm−G
—уntгrуnеGoдG−G‘owвгrGzуxturгVG2021TGcZTGdYcUdZZ

54 –гагntGnвv−nагsGуnGnввуtуvгGz−nuд−аturуnеGoдGuуекGrntropyGnііoysG−nвGTкгуrG{uаіг−rG−nвG
Wг−rU–гsуst−ntGnppіуа−tуonsVG2021TGYYTGYfeX 1

53 uуекUrntropyGÇrTуpr{уpuGpo−tуnеVG2021TGa_TGY_cbUY_db

52 TкгG—tuвyGoдG—truаtur−іGpк−nегsGуnGuomoегnуzгвGuуекUrntropyGnііoysVG2021TGZaTGcc_Ucd_

51 TкгGstuвyGoдGmгак−nуа−іG−nвGtrу≤oіoеyGpropгrtугsG−tGroomUG−nвGкуекUtгmpгr−turгGуnG−G
O{уposгPecVbOnіTуPYZOWzo PYVbGкуекUгntropyG−ііoyVG2022TGYcbXeZ 0

50 â��‘і−tг−uâ��GonGTгmpгr−turгGqгpгnвгnагGoдGtкгGprуtуа−іG—кг−rG—trгssGуnGoуn−ryG−nвGzuіtуаomponгntG
—oіувG—oіutуonsG−nвGуnG‘urгGzгt−іsVG2022TGaaTGYZdUYaX 0

49 –oігGoдGгігаtronуаGгnгrеyGіossGonGвгдгаtGproвuаtуonG−nвGуntгrд−агGst−≤уіуtygGpomp−rуsonG≤гtwггnG
агr−mуаGm−tгrу−іsG−nвGкуекUгntropyG−ііoysVG2022TGZcTGYXYXXY 0

48 TкгGrддгаtGoдGvnаrг−sуnеG{уаьгіGpontгntGonGtкгGzуаrostruаturгTGu−rвnгssTG−nвGporrosуonG–гsуst−nагG
oдGtкгGpusгTуÇr{уGuуекUrntropyGnііoysVVG2022TGYbTG 1

47 uуекGtгmpгr−turгGoxув−tуonGгnк−nагвG≤yGі−sгrGrгmгіtгвGoдGpoprsг{уnіxGOxGjGXVYTGXVbG−nвGYPG
куекUгntropyG−ііoysVG2022TGYcbZfd 0

46 qгvгіopmгntG−nвG‘ropгrtyGTunуnеGoдG–гдr−аtoryGuуекUrntropyGnііoysgGnG–гvугwVG 1

45 —yntкгsуsG−nвGак−r−аtгrуz−tуonGoдGpoprsг{уYVdbUxTуXVZbSxGкуекGгntropyG−ііoyVG2022TG

44 —oіувGst−tгGproагssуnеGoдGtкгGа−ntorGвгrуvгвG−ііoyGpoprsгzn{уG≤yGoxувгGrгвuаtуonVG2022TGYXXZec 0

43 rnк−nагmгntGmгак−nуsmGoдGдr−аturгUrгsуst−nагGoдGprznsгpo{уGкуекUгntropyG−ііoysgGnGmoігаuі−rG
вyn−mуаsGstuвyVG2022TG__TGYX_cX_ 0

42 zуаrostruаtur−іGpк−r−аtгrуz−tуonG−nвGTrу≤oіoеуа−іG‘ropгrtугsGoдGntmospкгrуаG‘і−sm−G—pr−yгвGuуекG
rntropyGnііoyGpo−tуnеsVG 1

41 }utst−nвуnеGyугівGstrгnеtкGoдGpopr{уT−XVYGmгвуumGгntropyG−ііoyGunвгrGtкгGsynгrеуstуаGrгеuі−tгвG
wуtкGn−noprгауpуt−tуonG−nвGеr−уnGrгдуnуnеVG2022TGYcbdYb 0
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40 rддгаtGoдGzгак−nуа−іGnаtуv−tуonG−nвGtкгGpontгntGoдG−Gzгt−іGoуnвгrGonGTу´ SGZo´ SGxG
Osг´ S´ po´ S´ pr´ S´ {у´ S´ nіPGpom≤ustуonVG2022TGbeTGYcfUYdd

39 —уmuіt−nгousGTwуnnуnеG−nвGzуаro≤−nвUvnвuагвG‘і−stуауtyGoдG−Gpomposуtуon−ііyGpompігxGnііoyGwуtкG
vntгrstуtу−іGp−r≤onG−tGpryoегnуаGTгmpгr−turгsVG

38 —гідUвуддusуonGуnGа−r≤onU−ііoyгвGpoprsгzn{уGкуекGгntropyG−ііoysVG2022TGZ_dTGYYeY_c 0

37 nGmuіtуUprуnауp−іGгігmгntG−ііoyGаom≤уnуnеGкуекGspгаудуаGstrгnеtкG−nвGеooвGвuаtуіуtyVG2022TGY_ZfXb

36 rігаtroвгposуtуonGoдGuуекGrntropyGnііoyGoдG{уUpoUpuUzoUWGдromG−nGnquгousGo−tкVG2022TGYcfTGXeZbYb 0

35 vrr−ву−tуonGгддгаtsGуnGкуекUгntropyG−ііoysG−nвGtкгуrG−ppіуа−tуonsVG2022TGYccdce 2

34 ‘к−sгGrvoіutуonGуnGzuіtуаomponгntGpгr−mуаG—oіувG—oіutуonsVG

33 TкгGroігGoдGf–GstruаturгsGonGвгдorm−tуonUуnвuагвGm−rtгnsуtуаGpк−sгGtr−nsдorm−tуonsGуnGвu−іUpк−sгG
куекUгntropyG−ііoysVG2022TGeb_TGYa_dXb 0

32 porrosуonG≤гк−vуorGoдGnіUаont−уnуnеGpo{у G−ііoysVG2022TGZXdTGYYXbcd 0

31 Trу≤oіoеуа−іG≤гк−vуorGoдGpoprsг{уznGкуекUгntropyG−ііoyG−е−уnstG_XaTGnіZ}_G−nвG—у_{aG
аountгrp−rtsVG2022TGbXeUbXfTGZXaadY

30 zуаrostruаturгG−nвGzгак−nуа−іG‘ropгrtугsGoдG{уUo−sгвGpompігxGponагntr−tгвGnііoysGunвгrG
–−ву−tуonGrnvуronmгntVG2022TGYZTGY_ZZ 1

29 ‘−ssуvгGдуіmGдorm−tуonGonGtкгGnгwG≤уoаomp−tу≤ігGnonUгquу−tomуаTуZY{≤ZazoZ_uдYdT−YbGкуекG
гntropyG−ііoyG≤гдorгG−nвG−дtгrGrгstуnеGуnGsуmuі−tгвG≤oвyGдіuувVG2022TGZXdTGYYXcXd 0

28 zуаrosа−ігGвгдorm−tуonGаontroіігвG≤yGаomposуtуon−іGдіuаtu−tуonsGуnGгquу−tomуаG{≤â��zoâ��T−â��WG
−ііoysVG2022TGebcTGYa_efZ 0

27 rrosуonG≤гк−vуorG−nвGmгак−nуsmGoдGtкгGu }sUspr−yгвGOnіpoprsг{уPGWOWpUYXpoPYUGаomposуtгG
аo−tуnеsG−tGвуддгrгntGsіurryGs−nвGаonагntr−tуonsVG2023TGYYXTGYXcXYY 0

26 rддгаtsGoдG{≤GnввуtуonsG−nвGuг−tGTrг−tmгntsGonGtкгGzуаrostruаturгTGu−rвnгssG−nвGWг−rG–гsуst−nагG
oдGpu{уpr—уpoTу{≤xGuуекUrntropyGnііoysVG2022TGZaTGYYfb 0

25 Tкгorгtуа−іGpк−r−аtгrуz−tуonGoдGvnвгnt−tуonGqгptкUqгpгnвгntGprггpGoгк−vуorGoдGpoprsг{уnіXV_G
uуекUrntropyGnііoyVG 0

24 ‘oіymгrUqгrуvгвGpгr−mуаsGTгакnoіoеygGpк−r−аtгrуstуаsTG‘roагвurгTG‘roвuаtG—truаturгsTG−nвG
‘ropгrtугsTG−nвGqгvгіopmгntGoдGtкгGTгакnoіoеyGуnGuуекUrntropyGpгr−mуаsVG2022TGYZTGYZfZ 0

23 rіuаув−tуnеGtкгGpкгmуа−іG}rвгrG−nвGqуsorвгrGуnGuуекUrntropyGz°гnгsgGnGuуекUTкrouекputG—urvгyG
oдGtкгGntomуаGponдуеur−tуonsGуnGTу {≤zop_G−nвGTу przop_VG 2
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22 uгtгroегnгousGstruаturгG−nвGвyn−mуаGвгдorm−tуonGoдG−nGгquу−tomуаGTуÇr GmгвуumUгntropyG−ііoyVG
2022TGebdTGYaaXaZ 0

21 zуаrostruаturгTGTкгrm−іTG−nвGz−еnгtуаG‘ropгrtугsGoдGtкгGnіposгzn{уG−nвGnіposгzn{у°YXGO°GjGTуTG
prTG—nTG TGuдTGt−PGuуекUrntropyGnііoysVG 0

20 –гдr−аtoryGкуекUгntropyG−ііoysgGnGдoаusгвGrгvугwGoдGprгp−r−tуonGmгtкoвsG−nвGpropгrtугsVG2022TG 1

19 uуекUrntropyG{−nom−tгrу−іsGдorGrігаtroакгmуа−іGrnгrеyGponvгrsуonG−nвG—tor−егVGYTG 0

18 y−sгrGrгmгіtуnеGoдGpoprsг{уTуGкуекGгntropyG−ііoyGаo−tуnеsGд−≤rуа−tгвG≤yGвуrгаtгвGгnгrеyG
вгposуtуongGrддгаtsGoдGrгmгіtуnеGі−sгrGpowгrVG2023TGYbeTGYXeedY 1

17 —tr−уnU–−tгGrддгаtsG−nвGqyn−mуаGoгк−vуorGoдGuуекGrntropyGnііoysVG2022TG 1

16 zуаrop−rtуаігsGoдGuуекGrntropyGnііoysGz−вгG≤yGy−sгrUvnвuагвGsorw−rвGTr−nsдгrVG2022TGYbTGeXc_ 0

15 Tгmpгr−turгUвгpгnвгntGtгnsуігG≤гк−vуorGoдGtкгGuд{≤T−TуÇrGmuіtуUprуnауp−іGгігmгntG−ііoyVG2023TG
ZabTGYYecYe 0

14 zуаrostruаturгG−nвGoxув−tуonG≤гк−vуorGoдGpoâ��prâ��T−Gtгrn−ryG−ііoysVG2023TGf_cTGYcdfce 0

13 rддгаtGoдGгігаtronU≤г−mGtrг−tmгntGonGtкгGstruаturгG−nвGpropгrtугsGoдGOoSprPGдуіmGвгposуtгвGonG−G
куекUгntropyG−ііoyGnіprsгpo{уVG2022TGY__dXa 0

12 po≤−іtGдrггG–гдr−аtoryGuуекGrntropyGnііoysGдorGTot−іGwoуntGnrtкropі−stygGvnUvуtroGWг−rTGporrosуonG
−nвGpytoаomp−tу≤уіуtyGrv−іu−tуonVG2022TGYceaff 0

11 u−ііU‘гtакG—trгnеtкгnуnеG≤yGtr−уnGoounв−rугsG−nвGnnnг−іуnеGTwуnGoounв−rугsGуnG{onUrquу−tomуаG
{уZsгprGzгвуumUrntropyGnііoyVG2023TGY_TGY_a 0

10 qou≤ігвGstrгnеtкG−nвGвuаtуіуtyGvу−Gm−r−еуnеGгддгаtG−nвGвyn−mуаGprгауpуt−tгGtr−nsдorm−tуonGуnG
uіtr−stronеGmгвуumUгntropyG−ііoyVG2023TGYaTG 0

9 rддгаtGoдGаoівGworьуnеGonGtкгGr−tгGsгnsуtуvуtyGуnGкуекGгntropyGі−mгіі−rGpoprsг{уO{≤GWT−GPGгutгаtуаG
аomposуtгsVG2023TGecaTGYaabbd 0

8 ‘roвuаtуonGoдGкуекUгntropyGsгâ��prâ��poâ��{уâ��TуG−ііoyG≤yGmгак−nуа−іG−ііoyуnеG−nвGsp−rьGpі−sm−GsуntгrуnеG
oдG−GpowвгrGmуxturгVG2021TGaUYZ 0

7 –гvугwGoдG{ovгіGuуекUrntropyG‘rotгаtуvгGz−tгrу−іsgGWг−rTGvrr−ву−tуonTG−nвGrrosуonG–гsуst−nагG
‘ropгrtугsVG2023TGZbTGd_ 0

6 nn−іyzуnеGtкгG‘к−sгGrvoіutуonTGzуаrostruаturгG−nвGWг−rG–гsponsгGoдG—p−rьG‘і−sm−G—уntгrгвGnіGXVbG
poprsг{уGZGuуекGrntropyG—upгr−ііoyVGZZXYbZ_ 0

5 TкгGvnдіuгnагGoдGnnnг−іуnеG−tGbXXG−nвGfXXG´°pGonGtкгG—truаturгG−nвGzгак−nуа−іG‘ropгrtугsGoдG
nіxpoprsг{уGnііoysVG2023TGYcTGYZab 0
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4 vntгr−аtуonGoдG−GвуддusуonG≤−rrугrGдromGtкгGrгдr−аtoryGmгt−іsGwуtкG−GzуrаonуumG−ііoyG−nвG−GакromгG
аo−tуnеGoдG−nG−ааувгntGtoігr−ntGдuгіVG2023TGaXdTGYYZ_Xd 0

3 zуаrostruаturгGгvoіutуonG−nвGmгак−nуа−іGpropгrtугsGуnG−Gе−sGtunеstгnG−rаGwгівгвG
sгaZznZepoYXprYb—уbGmгt−st−≤ігGкуекGгntropyG−ііoyVG2023TGecdTGYaadZZ 2

2 —truаturгGoдGuуекUrntropyG—oівгrsG−nвG—oівгrгвG—г−msGo−sгвGonGTr−nsуtуonGKвKUzгt−іsVG2023TGabTGdbUf_ 0

1 y−sгrUвуrгаtгвGгnгrеyGвгposуtуonGoдGpoprsг{уTуGкуекGгntropyG−ііoyGаo−tуnеsgGгддгаtsGoдGpowвгrG
егomгtryG−nвGі−sгrGpowгrVG 0
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