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852 RD2019PDZZPDWZZ]QWZ[X 3

851 zff₉×a´·D₂a−−éưa≠éoýDo×Dbúa´öD₂äo−₂äo₉ff−DưéaDưaýDd·₉DWaaú−D−≠a´ö·dDw{jkhRD2019PDX_ZPDUXWZ]] 17

850 y·aúéγéýáDáéaý≠D≠ffýý·úéýáD·ú·´≠₉o₉·−é−≠aý´·DéýD≠woQdéü·ý−éoýaúDá₉a₂ä·ý·SiéwD×·₉₉o·ú·´≠₉é´D≠ffýý·úD
ôffý´≠éoýRD2019PDUUPDUZ]W[QUZ]XW 12

849 z≠₉aéýD≠ffýabú·D−₂éýD₉·o₉é·ý≠a≠éoýDo×DaýDéýdéưédffaúDm·Da≠oüDoýDVkDbúff·D₂äo−₂äo₉off−RD2019PDWUPDX]Y]TV 1

848 iaýdáa₂D·ýáéý··₉éýáDaýdD·ú·´≠₉oýé´D₂₉o₂·₉≠é·−Do×D₂äo−₂äo₉·ý·D₃ffaý≠ffüDdo≠Dýaýo₉ébboý−RD2019PDZPDUTYTaY 1
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847 z≠₉oýáQ×é·údDýoýúéý·a₉Do₂≠é´aúD₂₉o₂·₉≠é·−Do×Düoýoúaβ·₉Dbúa´öD₂äo−₂äo₉ff−RD2019PDUUPDUZW[[QUZW]W 9

846 lú·´≠₉oýé´DaýdDüaáý·≠é´D₂₉o₂·₉≠é·−Do×DaDbúa´öD₂äo−₂äo₉·ý·S{úzDä·≠·₉o−≠₉ff´≠ff₉·Dwé≠äD≠₉aý−é≠éoýD
ü·≠aúDa≠oüDéý≠·₉´aúa≠éoýaDaD×é₉−≠Q₂₉éý´é₂ú·−D−≠ffdβRRD2019PD_PDU_XU]QU_XV] 1

845 {ffýabú·Dưé−ébú·Qúéáä≠D·α´é≠oýé´Dab−o₉₂≠éoýDaýdDäéáäD₂äo≠o´oýư·₉−éoýD·××é´é·ý´βDéýD≠woQdéü·ý−éoýaúD
á₉off₂Q~pDüoýoúaβ·₉Düa≠·₉éaú−RD2019PDUTTPD 10

844 hDw·₉−₂·´≠éư·DoýDy·´·ý≠Dhdưaý´·−DéýDVkDz≠aý·ý·Duaýo−ä··≠−RD2019PDZPDU_TT[YV 26

843 zéüffúa≠éoýDo×D{₉aý−é≠éoýDt·≠aúDké´äaú´oá·ýéd·−RD2019PDUWYQU[V 1

842 iéod·á₉adabú·Diúa´öDwäo−₂äo₉ff−Qba−·dDuaýoüa≠·₉éaú−DéýDiéoü·dé´éý·aD{ä·₉aýo−≠é´Dh₂₂úé´a≠éoý−RD
2019PDVZPDU[]]QU]TY 24

841 xffaý≠ffüD≠₉aý−₂o₉≠D≠ä₉offáäD≠ä·D·dá·D−≠a≠·−Do×DγéáγaáD₂äo−₂äo₉·ý·Dýaýo₉ébboý−DéýD₂₉·−·ý´·Do×DaD
−éýáú·D₂oéý≠Dd·×·´≠aDaýaúβ≠é´Dn₉··ýK−D×ffý´≠éoýDü·≠äodRD2019PDWUPDVUYWTU 7

840 y·´·ý≠Dk·ư·úo₂ü·ý≠−DéýDz≠abéúé≠βDaýdDwa−−éưa≠éoýD{·´äýé₃ff·−Do×Dwäo−₂äo₉·ý·D≠owa₉dD
u·α≠Qn·ý·₉a≠éoýDk·ưé´·Dh₂₂úé´a≠éoý−RD2019PDV_PDU_TWXU_ 69

839 l₂é≠aαéaúDn₉ow≠äDo×Dsa₉á·Qz´aú·Dv₉≠äo₉äoübé´Dj−wbi₉WDw·₉oư−öé≠·D{äéýDméúü−Dwé≠äDhýé−o≠₉o₂é´D
wäo≠o₉·−₂oý−·Dw₉o₂·₉≠βRD2019PDV_PDU_TX_UW 33

838 pd·ý≠é×βéýáD≠ä·Dn₉offýdQz≠a≠·DuwDzä··≠D≠ä₉offáäDaDnúobaúDz≠₉ff´≠ff₉·Dz·a₉´äDéýD{woQkéü·ý−éoýaúD
z₂a´·DaýdDp≠−Dw₉oüé−éýáDoéáäQl××é´é·ý´βDwäo≠oưoú≠aé´Dw₉o₂·₉≠é·−RD2019PDUPDW[YQW]V 20

837 z≠₉aéýQ≠ffýabú·D·ú·´≠₉oýé´D−≠₉ff´≠ff₉·PDo₂≠é´aúD₉·−₂oý−·PDaýdDäéáäD·ú·´≠₉oýDüobéúé≠βDo×DiéVvVz·D
´₉β−≠aú−RD2019PD[PDT]UUUT 6

836 w₉oüé−éýáD₂äo≠o´a≠aúβ−≠−Dwé≠äDäéáäD´a₉₉é·₉Düobéúé≠βD×o₉Dwa≠·₉D−₂úé≠≠éýáDéýDüoýoúaβ·₉Dn·VwXzVDaýdD
n·Vh−XzVRD2019PDXXPDVUYWZQVUYXY 7

835 zff₂·₉éo₉Dwäo≠oQ≠ä·₉üéoýé´D·ú·´≠₉oýDlüé−−éoýD×₉oüDpúúffüéýa≠·dDwäo−₂äo₉·ý·Dzff₉×a´·RD2019PD_PDUTWT[ 6

834 }ýd·₉−≠aýdéýáD≠ä·Dwo≠·ý≠éaúDo×DVkDnaVvWDéýDmú·αébú·Dv₂≠o·ú·´≠₉oýé´Dk·ưé´·−aDpü₂a´≠Do×D}ýéaαéaúD
z≠₉aéýDaýdDlú·´≠₉é´Dmé·údRD2019PDVPDU_TTUTZ 16

833 jäé₉aúDaýdDäβ₂·₉boúé´D₂úa−üoý−DéýDýoư·úDVQkDüa≠·₉éaú−RD2019PDUU_QUW] 1

832 toýoúaβ·₉Dwäo−₂äo₉·ý·Qja₉boýDuaýo≠ffb·Do·≠·₉o−≠₉ff´≠ff₉·−D×o₉Dwäo≠o´a≠aúβ−é−aDhýaúβ−é−DbβD
k·ý−é≠βDmffý´≠éoýaúD{ä·o₉βRD2019PDUXPDVWW 3

831 {woQkéü·ý−éoýaúS{ä₉··Qkéü·ý−éoýaúDz´äo≠≠öβDqffý´≠éoýDwäo≠oưoú≠aé´Dk·ưé´·−Dy·aúéγ·dDbβD≠ä·D
ké₉·´≠Dj~kDn₉ow≠äDo×DưdWDVkDw≠z·Dsaβ·₉−DoýDzéúé´oýRD2019PDUUPDV[VYUQV[VY] 29

830 y·´·ý≠D₂₉oá₉·−−DéýDbúa´öD₂äo−₂äo₉ff−DaýdDbúa´öQ₂äo−₂äo₉ff−Qaýaúoáff·Düa≠·₉éaú−aD₂₉o₂·₉≠é·−PD
−βý≠ä·−é−DaýdDa₂₂úé´a≠éoý−RD2019PDUUPDUXX_UQUXYV[ 149
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829 z≠₉aéýQ·ýáéý··₉·dDéýdé₉·´≠Qdé₉·´≠DbaýdQáa₂D≠₉aý−é≠éoý−Do×DwbwdvD−úabDwé≠äD₂₉·×·₉₉·dDLTDTDVMD
o₉é·ý≠a≠éoýRD2019PDWUPDXTYYTU 8

828 tffú≠é×ffý´≠éoýaúDv₂≠o·ú·´≠₉oýé´−DưéaDoa₉ý·−−éýáDk·×·´≠−DéýDsaβ·₉·dDiúa´öDwäo−₂äo₉ff−RD2019PDV_PDU_TU__U 50

827 pü₂₉oưéýáDlú·´≠₉é´aúDw·₉×o₉üaý´·Do×Dm·wQsaβ·₉DtozVDml{−DưéaDté´₉owaư·Dhýý·aúéýáRD2019PDXTPDUUUZQUUU_ 9

826 {woQdéü·ý−éoýaúDä·≠·₉o−≠₉ff´≠ff₉·D₂₉oüo≠·dDéý×₉a₉·dD₂äo≠od·≠·´≠éoýDd·ưé´·−RD2019PDUPDV[VQV]] 72

825 {woQdéü·ý−éoýaúDúaβ·₉·dDüa≠·₉éaú−aD×₉oüDü·´äaýé´aúDaýdD´off₂úéýáD₂₉o₂·₉≠é·−D≠owa₉d−Da₂₂úé´a≠éoý−D
éýD·ú·´≠₉oýé´−RD2019PDUUPDUWU]UQUWVUV 47

824 lú·´≠₉oýQ₂äoýoýD´off₂úéýáDéýDaDäoý·β´oübDbo₉o₂ä·ý·Dá₉owýDoýDhúLUUUMD−ff₉×a´·RD2019PDUTTPD 13

823 }ú≠₉aäéáäD´a₉₉é·₉Düobéúé≠é·−DaýdDäéáäD≠ä·₉üo·ú·´≠₉é´D₂·₉×o₉üaý´·Da≠D₉ooüD≠·ü₂·₉a≠ff₉·Do₂≠éüéγ·dD
bβD−≠₉aéýQ·ýáéý··₉éýáD≠oD≠woQdéü·ý−éoýaúDawQaý≠éüoý·ý·RD2019PDZWPDUTW][T 24

822 taýé₂ffúa≠éýáD·ú·´≠₉oýé´DaýdDüaáý·≠é´D₂₉o₂·₉≠é·−Do×Dbúa´öD₂äo−₂äo₉·ý·Dwé≠äDXdD−·₉é·−D≠₉aý−é≠éoýD
ü·≠aúDad−o₉₂≠éoýRD2019PDW]WPDV[ZYQV[[U 6

821 naúúéffüD{äéo₂äo−₂äa≠·aDhýDlü·₉áéýáDiédé₉·´≠éoýaúDhffα·≠é´D{woQkéü·ý−éoýaúDj₉β−≠aúDwé≠äDWéd·D
ké₉·´≠DiaýdDna₂RD2019PDUTPDXXYYQXXZV 13

820 lú·´≠₉oüaáý·≠é´Dmffý´≠éoý−Do×Dwa≠≠·₉ý·dDVkDta≠·₉éaú−D×o₉Dté´₉oâ��uaýoDk·ưé´·−Djoư·₉éýáDnoγPD{oγPD
aýdDv₂≠é´aúDm₉·₃ff·ý´βRD2019PD[PDU_TTZ]_ 64

819 hýé−o≠₉o₂é´Djäa₉á·Dja₉₉é·₉DaýdDjoä·₉·ý≠Dh´off−≠é´DwäoýoýDkβýaüé´−Do×Diúa´öDwäo−₂äo₉ff−Dz≠ffdé·dD
bβD{₉aý−é·ý≠Dhb−o₉₂≠éoýDté´₉o−´o₂βRD2019PDUVWPDVTTYUQVTTY] 10

818 iúa´öD₂äo−₂äo₉ff−D₃ffaý≠ffüDdo≠Dba−·dDaúúQo₂≠é´aúD−éáýaúD₂₉o´·−−éýáaDffú≠₉a×a−≠Do₂≠é´aúD−wé≠´äéýáDaýdD
waư·ú·ýá≠äD´oýư·₉≠éýáRD2019PDWTPDXUYVTV 19

817 oβd₉oá·ýa≠éoýaDhýD·××·´≠éư·D−≠₉a≠·áβD≠oDéü₂₉oư·D≠ä·D≠ä·₉üo·ú·´≠₉é´D₂₉o₂·₉≠é·−Do×Düffú≠éúaβ·₉D
−éúé´·ý·RD2019PD__PD 12

816 {woQdéü·ý−éoýaúDýaýo₂o₉off−Dü·≠aúD´äaú´oá·ýo₂äo−₂äa≠·−DtwV‘ZDwé≠äDäéáäD·ú·´≠₉oýDüobéúé≠é·−RD
2019PDX_WPDUWWXQUWW_ 2

815 l××·´≠−Do×Dúaβ·₉D−≠a´öéýáDaýdD−≠₉aéýDoýD·ú·´≠₉oýé´D≠₉aý−₂o₉≠DéýD≠woQdéü·ý−éoýaúD≠éýDüoýoαéd·RD2019PD
V]PDT[[UTX 3

814 {ä·D·ú·´≠₉oýé´DaýdD≠₉aý−₂o₉≠D₂₉o₂·₉≠é·−Do×D≠ä·D₂äo−₂äo₉·ý·Dýaýo₉ébboý−RD2019PDZPDT_ZWU[ 5

813 w·₉₂·ýdé´ffúa₉D·ú·´≠₉é´D×é·údD·××·´≠−DoýD≠ä·D₂₉o₂aáa≠éoýDo×D·ú·´≠₉oüaáý·≠é´Dwaư·−D≠ä₉offáäD≠ä·D
üoýoúaβ·₉D₂äo−₂äo₉·ý·RD2019PDX_UPDUZYZV_ 6

812 pý−éáä≠−DoýDzéDdo₂éýáDoýDwuy−D×o₉DukyDwé≠äDäéáäDw~yDaýdDdéod·Db·äaưéoff₉Dwé≠äDaDäéáäD₉·´≠é×é´a≠éoýD
₉a≠éoRD2019PDUUXPDUUWZWT 2
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811 k·×·´≠Q·ý₉é´ä·dD≠ffýabéúé≠βDo×D·ú·´≠₉oýé´DaýdD´äa₉á·Q´a₉₉é·₉D≠₉aý−₂o₉≠D´äa₉a´≠·₉é−≠é´−Do×DVkD
bo₉o´a₉boýé≠₉éd·DLijuMDüoýoúaβ·₉−D×₉oüDabDéýé≠éoD´aú´ffúa≠éoý−RD2019PDUUPDU_W_]QU_XT[ 11

810 {ä·Déý×úff·ý´·Do×D₉aýdoüD·dá·Dd·×·´≠−DoýD≠ä·D·ú·´≠₉é´DaýdDo₂≠é´aúD₂₉o₂·₉≠é·−Do×D₂äo−₂äo₉·ý·D
ýaýo₉ébboý−DaúoýáDγéáγaáDdé₉·´≠éoýRD2019PDW]WPDUVY]XY 1

809 lú·´≠₉oýé´DaýdDüaáý·≠é´D₂₉o₂·₉≠é·−Do×D₂äo−₂äo₉·ý·D≠ffý·dDbβDjúDaýdDü·≠aúúé´Da≠oüD´oQdo₂éýáRD2019PD
VUPDU]YYUQU]YY] 2

808 z≠₉aéýQ·ýäaý´·dD·ú·´≠₉oýDüobéúé≠βDaýdDüobéúé≠βDaýé−o≠₉o₂βDéýDaD≠woQdéü·ý−éoýaúDưaýadéffüD
dé−·ú·ýéd·Düoýoúaβ·₉RD2019PDUVZPDTXXWTY 3

807 {₉aý−ư·₉−·D“··üaýDüaáý·≠é´D×é·údD·××·´≠−DoýD≠ä·Ddβýaüé´aúDdé·ú·´≠₉é´D×ffý´≠éoýDo×Düoýoúaβ·₉D
₂äo−₂äo₉·ý·aDi·βoýdD≠ä·D´oý≠éýffffüDa₂₂₉oαéüa≠éoýRD2019PDX_UPDUZYZW[ 2

806 y·aúéγéýáDý·a₉úβQ×₉··Q·ú·´≠₉oýDúéö·D´oýdff´≠éoýDbaýdDéýDaDüoú·´ffúa₉D×éúüD≠ä₉offáäDü·déa≠éýáD
éý≠·₉üoú·´ffúa₉DưaýDd·₉DWaaú−Déý≠·₉a´≠éoý−RDNature CommunicationsPD2019PDUTPDWW[X 17.4 4

805 hbDéýé≠éoD−≠ffdβDo×D·ú·´≠₉oýé´DaýdD≠₉aý−₂o₉≠Daýé−o≠₉o₂βDo×D≠woD−₃ffa₉·DaýdD₉·´≠aýáú·D₂äo−₂äo₉·ý·D
ýaýo×úaö·−RD2019PDUVYPDU 2

804 wäo≠o·ú·´≠₉é´D₂₉o₂·₉≠é·−Do×Düoýoúaβ·₉Dbúa´öD₂äo−₂äo₉ff−DéýDưé−ébú·D₉·áéü·Da≠D₉ooüD≠·ü₂·₉a≠ff₉·RD
2019PD_PDTYYVUZ 2

803 VkD~Q~Diéýa₉βDta≠·₉éaú−aDz≠a≠ff−DaýdDjäaúú·ýá·−RD2019PDWUPD·U_TVWYV 236

802 zff₂·₉×ú·αébú·DjZ]Qá₉a₂äβý·Da−DaD₂₉oüé−éýáDaýod·Düa≠·₉éaúD×o₉Dúé≠äéffüQéoýDba≠≠·₉é·−RD2019PD[PDU[WY[QU[WZY 14

801 y·´·ý≠Dk·ư·úo₂ü·ý≠−DéýDn₉a₂ä·ý·Qia−·dD{woQkéü·ý−éoýaúDo·≠·₉o−≠₉ff´≠ff₉·−D×o₉Dz·ý−éýáD
h₂₂úé´a≠éoý−RD2019PDXT[QXWZ 5

800 joý≠₉oúú·dD−βý≠ä·−é−Do×DVkDtojSá₉a₂ä·ý·Dä·≠·₉o−≠₉ff´≠ff₉·DoýDúé₃ffédDhffD−ffb−≠₉a≠·−Da−D·ýäaý´·dD
·ú·´≠₉o´a≠aúβ≠é´D·ú·´≠₉od·−RD2019PDWTPDW]YZTU 28

799 lúa−≠é´Db·äaưéo₉DaýdDéý≠₉éý−é´D´a₉₉é·₉Düobéúé≠βD×o₉Düoýoúaβ·₉DzýzDaýdDzýz·aDmé₉−≠Q₂₉éý´é₂ú·−D
´aú´ffúa≠éoý−RD2019PDX_VPDXWYQXX] 31

798 z≠₉ff´≠ff₉aúDaýdD·ú·´≠₉oýé´D₂₉o₂·₉≠é·−Do×Düoýoúaβ·₉Dá₉off₂DpppQ~ppD´oü₂offýd−aDhD×é₉−≠Q₂₉éý´é₂ú·D−≠ffdβRD
2019PDUUXPDUUWZTY 1

797 zúowDúéáä≠D·××·´≠Dba−·dDoýD≠ffýabú·D₂úa−üoýQéýdff´·dD≠₉aý−₂a₉·ý´βDo×Düoýoúaβ·₉Dbúa´öD₂äo−₂äo₉ff−RD
2019PDYVPDXTYVTW 39

796 hýé−o≠₉o₂é´Duoýúéý·a₉Dv₂≠é´aúDw₉o₂·₉≠é·−Do×DaDzýz·Dmúaö·DaýdDaDuoư·úDw·₉−₂·´≠éư·D×o₉D≠ä·D
h₂₂úé´a≠éoýDo×DhúúQv₂≠é´aúDzwé≠´äéýáRD2019PD[PDU_TTZWU 47

795 pü₂₉oư·dDk₉·édéýáD×o₉´·D×é·údD×o₉D−éýáú·Dúaβ·₉Dbúa´öD₂äo−₂äo₉ff−RD2019PDVUPDUZ]TXQUZ]U[ 7

794 sa₉á·Q−´aú·D−βý≠ä·−é−Do×DưaýDd·₉DWaaú−DUQdéü·ý−éoýaúDüa≠·₉éaúDtoZzWpZDbβDff−éýáDaDtopVD₂₉·´ff₉−o₉RD
2019PD]TWPDX__QYTX 5
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793 iah−WaDaDýa₉₉owDáa₂DVkD−·üé´oýdff´≠o₉Dwé≠äDưa´aý´βQéýdff´·dD−·üé´oýdff´≠o₉â��ü·≠aúD≠₉aý−é≠éoýD×₉oüD
×é₉−≠D₂₉éý´é₂ú·−RD2019PDYXPDUVZ[ZQUVZ][ 2

792 {ä₉··Q≠·₉üéýaúDbaúúé−≠é´Dôffý´≠éoýDba−·dDoýD₂äo−₂äo₉·ý·RD2019PDZPDTXYTYW 0

791 {·ü₂·₉a≠ff₉·Qd·₂·ýd·ý≠Dü·´äaýé´aúD₂₉o₂·₉≠é·−Do×Dbúa´öDaýdDbúff·D₂äo−₂äo₉·ý·DbβDüoú·´ffúa₉D
dβýaüé´−D−éüffúa≠éoý−RD2019PDZPDUUYTXW 3

790 h´´·ú·₉a≠·dDké−´oư·₉βDo×D{woQkéü·ý−éoýaúDv₂≠o·ú·´≠₉oýé´Dv´≠aä·d₉aúDvαβäaúéd·−DưéaD
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2021PDZU]PDXUWU[[ 0

705 soýáQ≠·₉üD·ýưé₉oýü·ý≠aúD−≠abéúé≠βDo×Dýé≠₉oá·ýQä·aú·dDbúa´öD₂äo−₂äo₉ff−RD2021PDYZXPDUYTXYT 1

704 {woQdéü·ý−éoýaúD₂äo−₂äo₉ff−D₂oúβüo₉₂äD₂o−−·−−éýáDbo≠äDwéd·DbaýdDáa₂DaýdD−≠₉oýáDaýé−o≠₉o₂βRD
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2021PDUYYPDUWXUTZ 5

699 uoýQúo´aúDdé·ú·´≠₉é´D−´₉··ýéýáD·××·´≠−DéýD₂äo−₂äo₉·ý·SáQjWuXDä·≠·₉oôffý´≠éoý−RD2021PDYZ[PDUYT]XV 2

698 {ä·D×é₉−≠Q₂₉éý´é₂ú·−D₂₉·dé´≠éoýDo×D≠woQdéü·ý−éoýaúDéýdéffüQa₉−·ýéd·Dbéúaβ·₉−RD2021PDUWXPDUTZTXU 0
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696 oéáäD−≠abéúé≠βDaýdD₂₉o₂·₉≠é·−Do×Dad−o₉b·dD₂oúβ´β´úé´Da₉oüa≠é´Däβd₉o´a₉boý−DLwho−MDoý≠oD
₂äo−₂äo₉·ý·aDhýDa≠oüé−≠é´Dkm{D−≠ffdβRD2021PDWXUPDUU[XZY 0

695 {woQdéü·ý−éoýaúDüa≠·₉éaú−DaýdD≠ä·é₉Dd·₉éưa≠éư·−D×o₉DäéáäD₂·₉×o₉üaý´·D₂äa−·D´äaýá·Düa≠·₉éaú−aD
·ü·₉áéýáD≠₉·ýd−DaýdD´äaúú·ýá·−RD2021PDXVPD]XYQ][T 9

694 lú·´≠₉oýé´PDo₂≠é´aúPDüaáý·≠oQo₂≠é´aúPDaýdD≠ä·₉üo·ú·´≠₉é´D₂₉o₂·₉≠é·−Do×D≠ä·Dz₉zDá₉a₂ä·ý·Qúéö·Dffýd·₉D
j₉Déü₂ff₉é≠βRD2021PDYYUPDUUUWYY 2

693 pý≠·₉×a´éaúD´äa₉á·D≠₉aý−×·₉DéýD´a₉boýDýé≠₉éd·Dä·≠·₉oôffý´≠éoý−Düoýé≠o₉·dDbβDo₂≠é´aúDü·≠äod−RD2021PD
X_PDUTTXYW 4

692 oβd₉oá·ýa≠·dDbo₉oýD₂äo−₂äéd·Dwé≠äD≠ä·D·α´·úú·ý≠D≠ffýabéúé≠βDo×D·ú·´≠₉oýé´D₂₉o₂·₉≠é·−DaýdD
jff₉₉·ý≠Q~oú≠aá·D₉·−₂oý−·−RD2022PDY[VPDUYUU_Z 0

691 hýé−o≠₉o₂é´DyaüaýD´äa₉a´≠·₉éγa≠éoýDaýdD·ú·´≠₉é´aúD₂₉o₂·₉≠é·−Do×Dbúa´öD₂äo−₂äo₉ff−RD2021PD[TPDTW[]TUQTW[]TU 0

690 toý≠·Dja₉úoDaýaúβ−é−Do×D₂äo−₂äo₉·ý·Dýaýo≠₉aý−é−≠o₉−RD2021PDVTPDZTQZ_ 0

689 hé₉Dz≠abú·Dwoúβ₂äo−₂äaγ·ý·Dmffý´≠éoýaúéγ·dDm·wQsaβ·₉Diúa´öDwäo−₂äo₉·ý·D×o₉Dmúaü·Dy·≠a₉daý´βDo×D
l₂oαβDy·−éý−RD2021PDWWQY[ 2

688 h´´·ú·₉a≠éýáD≠ä·D₉·doαDöéý·≠é´−DbβD´a≠aúβ≠é´Da´≠éưa≠éoýDo×Dâ��d·adD−ffú×ff₉â��DéýDúé≠äéffüâ��−ffú×ff₉Dba≠≠·₉é·−RD
2021PD_PDUWXXVQUWXY] 11

687 {woQkéü·ý−éoýaúDp~Q~Dtoýoúaβ·₉−Dwé≠äDoéáäúβDhýé−o≠₉o₂é´Dja₉₉é·₉Dtobéúé≠βDaýdDlú·´≠₉é´D{₉aý−₂o₉≠D
w₉o₂·₉≠é·−RD2021PDUVPDUTY]QUTZY 7

686 u·wDüa≠·₉éaú−D×o₉Dwa≠·₉Q−₂úé≠≠éýáRD2021PDWVPD[_UQ][T 2
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685 hýé−o≠₉o₂é´D´₉a´öD₂₉o₂aáa≠éoýDaýdD−·ú×Qä·aúéýáDü·´äaýé−üDo×D×₉··−≠aýdéýáDbúa´öD₂äo−₂äo₉ff−D
ýaýo−ä··≠−RD2021PDWVPDUZY[TX 4

684 {ltD−≠ffdβDo×D·dá·D₉·´oý−≠₉ff´≠éoýDaýdD·ưoúff≠éoýDéýDüoýoúaβ·₉Dbúa´öD₂äo−₂äo₉ff−RD2021PDUWPDXUWWQXUW_ 4

683 v₂≠é´aúD₂₉o₂·₉≠é·−Do×D≠woQdéü·ý−éoýaúDbúa´öD₂äo−₂äo₉ff−RD2021PD[TPDTV[]TVQTV[]TV 3

682 wéúúa₉·dD´obaú≠Dü·≠aúQo₉áaýé´D×₉aü·wo₉ö−Da´≠Da−D´ä₉oüa≠é´D₂oúa₉éγ·₉−RD2021PDY[PDUTVVQUTVY 0

681 iúa´öD₂äo−₂äo₉ff−aDd·ưé´·DaýdDa₂₂úé´a≠éoýRD2021PDUW_QUZW 0

680 iúa´öD₂äo−₂äo₉·ý·Sbúff·D₂äo−₂äo₉·ý·DưaýDd·₉DWaaú−Dä·≠·₉o−≠₉ff´≠ff₉·aDaD₂o≠·ý≠éaúDaýod·Düa≠·₉éaúD
×o₉Dúé≠äéffüQéoýDba≠≠·₉é·−RD2021PDVWPDU[W_VQU[XTU 1
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676 hDưaú·ý´·Dbaúaý´éýáD₉ffú·D×o₉D≠ä·Dd·−éáýDo×Dbéü·≠aúúé´D₂äo−₂äéd·−D≠a₉á·≠éýáDäéáäD≠ä·₉üo·ú·´≠₉é´D
₂·₉×o₉üaý´·RD2021PDVWPDU]_UZQU]_VX 1
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UVUPDV]YVTQV]YVZ 25

656 n₉off₂DUUD{₉aý−é≠éoýQt·≠aúDoaúéd·Dtoýoúaβ·₉−aDoéáäDw₉oüé−·−D×o₉Dwäo≠o´a≠aúβ−é−DaýdDxffaý≠ffüD
jff≠≠éýáRD2021PDUVPDYVYQYWU 7

655 waúúadéffüDké−·ú·ýéd·DsoýáQWaư·ú·ýá≠äDpý×₉a₉·dDwäo≠od·≠·´≠o₉Dwé≠äDoéáäDz·ý−é≠éưé≠βDaýdDz≠abéúé≠βRD
2019PDUWPDVYUUQVYU_ 144

654 za×·DaýdDma−≠Dzβý≠ä·−é−Do×Diúa´öDwäo−₂äo₉ff−DaýdDp≠−Dwff₉é×é´a≠éoýRD2020PDYPDUUW]_QUUW_W 1

653 ldá·D₂äoýoý−DéýDbúa´öD₂äo−₂äo₉ff−RDNature CommunicationsPD2016PD[PDUVU_U 17.4 54

652 iúa´öD₂äo−₂äo₉ff−Da−DaDbé₂oúa₉D₂−·ffdo−₂éýD−·üé´oýdff´≠o₉RD2020PDU_PDV[[QV]U 25

651 xffaý≠ffüQ´oý×éý·ü·ý≠DaýdDz≠₉ff´≠ff₉aúDhýé−o≠₉o₂βD₉·−ffú≠DéýDlú·´≠₉é´aúúβQ{ffýabú·Dké₉a´Djoý·DéýD
m·wQúaβ·₉Diúa´öDwäo−₂äo₉off−RD2015PDYPDUUZ__ 72

650 ~a´aý´βDaýdDko₂éýáDz≠a≠·−DéýDtoýoúaβ·₉DaýdDbffúöDiúa´öDwäo−₂äo₉ff−RD2015PDYPDUXUZY 46
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649 m·wQúaβ·₉Dwäo−₂äo₉·ý·aDhýDpd·aúDVkDta≠·₉éaúDmo₉D{ffýý·úD{₉aý−é−≠o₉−RD2016PDZPDV]YUY 78

648 jff₉₉·ý≠D−≠a≠ff−DaýdD₂₉o−₂·´≠−Do×Dü·ü₉é−≠o₉−Dba−·dDoýDýoư·úDVkDüa≠·₉éaú−RD2020PD[PDUX_YQUYU] 59

647 joü₂ff≠a≠éoýaúD₂₉·dé´≠éoýDo×DaDýoư·úDUkDpýz·pDýaýo´äaéýDwé≠äDäéáäD−≠abéúé≠βDaýdD₂₉oüé−éýáD
wéd·Qbaýdáa₂D₂₉o₂·₉≠é·−RD2020PDVVPDV[XXUQV[XX_ 3

646 saýáüffé₉Qiúodá·≠≠D×ab₉é´a≠éoýDo×Dúa₉á·Qa₉·aDbúa´öD₂äo−₂äo₉ff−QjD≠äéýD×éúü−DaýdDä·≠·₉oôffý´≠éoýD
₂äo≠od·≠·´≠o₉−RD2020PDUVPDU_]UXQU_]VW 11

645 hýaúβ−é−Do×Dbúa´öD₂äo−₂äo₉ff−Ddoffbú·Dáa≠·Dtvzml{Dff−éýáDäβb₉édDü·≠äodD×o₉Daýaúoáff·SymD
a₂₂úé´a≠éoýRD2020PDUXPDUUZ[QUU[V 2

644 mé₉−≠Q₂₉éý´é₂ú·−D−≠ffdβDo×D₉·−é−≠éư·D₉aýdoüDa´´·−−Dü·üo₉βDba−·dDoýD−éýáú·Qúaβ·₉Dbúa´öD₂äo−₂äo₉off−D
₉·−é−≠éư·Dúaβ·₉RD2020PDUV]PDVUY[TV 1

643 {ä·D·ú·´≠₉é´aúPD≠ä·₉üaúPDaýdD≠ä·₉üo·ú·´≠₉é´D₂₉o₂·₉≠é·−Do×Dbúa´öD₂äo−₂äo₉ff−RD2020PD]PDUVT_TW 5

642 t·´äaýé´aúD₂₉o₂·₉≠é·−DaýdD×₉a´≠ff₉·Db·äaưéoff₉Do×Dd·×·´≠éư·D₂äo−₂äo₉·ý·Dýaýo≠ffb·−Dffýd·₉DffýéaαéaúD
≠·ý−éoýRD2017PDYTPDX]YWTW 4

641 {ä·D·××·´≠Do×Dya−äbaD−₂éýâ��o₉bé≠Déý≠·₉a´≠éoýDoýD≠ä·D−₂éýQ₂oúa₉éγ·dD≠₉aý−₂o₉≠Do×DγéáγaáD₂äo−₂äo₉·ý·D
ýaýo₉ébboý−RD2020PDYWPDXZYWTV 3

640 {ffýabú·D−≠₉aéýD·××·´≠−DoýD≠ä·D·ú·´≠₉oýé´D−≠₉ff´≠ff₉·−DaýdDüobéúé≠βD₂₉o₂·₉≠é·−Do×DpýwSpýh−Dúa≠·₉aúD
ä·≠·₉o−≠₉ff´≠ff₉·RD2020PDYWPDYTYUT] 1

639 lú·´≠₉oýQ₂äoýoýD−´a≠≠·₉éýáDúéüé≠·dDéý≠₉éý−é´D·ú·´≠₉é´aúD´oýdff´≠éưé≠βDo×Dü·≠aúúé´Dt‘·ý·−D‘VjDL‘dD{éDo₉D
toMRD2021PDYXPDTUYWTU 1

638 yo≠a≠éýáD·α´äaýá·D×é·údD·××·´≠DoýD≠ä·D·ú·´≠₉oýD·ý·₉áβDúo−−D−₂·´≠₉ffüDo×Dbúa´öD₂äo−₂äo₉·ý·aD
aýé−o≠₉o₂é´Dbúff·DaýdD₉·dD−äé×≠D₂ä·ýoü·ýaRD2021PDYXPDTXYUTY 1

637 z≠₉oýáDaýé−o≠₉o₂βDaýdDúaβ·₉Qd·₂·ýd·ý≠D´a₉₉é·₉Düobéúé≠βDo×D≠woQdéü·ý−éoýaúD−·üé´oýdff´≠o₉D“₉n·{·RD
2020PDWVPDWVYYTV 3

636 Wéd·úβD≠ffýabú·Ddé₉·´≠Dbaýdáa₂Do×D≠woQdéü·ý−éoýaúDn·z·RD2020PDWWPDUUYWTU 1

635 iúff·D₂äo−₂äo₉·ý·D₉·a´≠éưé≠βDoýD≠ä·DhffLUUUMD−ff₉×a´·RD2020PDWUPDX_YZTV 2

634 iuD´úff−≠·₉Qdo₂·dDá₉a₂ädéβý·Da−Dưé−ébú·Qúéáä≠Da−−é−≠·dDü·≠aúQ×₉··D´a≠aúβ−≠−D×o₉D´oýư·₉−éoýDjvD≠oD
äβd₉o´a₉boýD×ff·ú−RD2020PDWUPDX_YXTU 10

633 t·´äaýé´aúD₂₉o₂·₉≠é·−Do×DVkDbúff·D₂äo−₂äo₉ff−DaýdD≠·ü₂·₉a≠ff₉·D·××·´≠RD2021PDWVPDT]Y[TV 2

632 wúa−üoýé´Dbéo−·ý−o₉Dba−·dDoýD·α´·úú·ý≠úβDab−o₉babú·Dadôff−≠abú·D₂úa−üoýQéýdff´·dD≠₉aý−₂a₉·ý´βDéýD
búa´öD₂äo−₂äo₉ff−DaýdDá₉a₂ä·ý·Dü·≠aüa≠·₉éaú−RD2020PDVVPDT[WTX_ 15

(2020-2016)
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631 {woDffú≠₉aQ−≠abú·Dýoư·úDaúúo≠₉o₂·−Do×D≠·úúff₉éffüD×·wQúaβ·₉−RD2020PDV_PDT_[UTW 2

630 v₉éáéýDo×D≠ä·D´oü₂ú·αDyaüaýD≠·ý−o₉D·ú·ü·ý≠−DéýD−éýáú·Qúaβ·₉D≠₉é´úéýé´Dy·z·VRD2021PD]PDTVYTTV 3

629 {woQdéü·ý−éoýaúDä·≠·₉o−≠₉ff´≠ff₉·−D×o₉D₂äo≠o´a≠aúβ≠é´Dwa≠·₉D−₂úé≠≠éýáaDaD₉·ưé·wDo×D₉·´·ý≠D₂₉oá₉·−−RD
2020PDXPDTWVTTZ 18

628 i·≠ä·Qzúa≠·₉Q´ff₉ư·Qúéö·Db·äaưéo₉DaýdDéý≠·₉úaβ·₉D−₂éýQ·α´äaýá·D´off₂úéýáDü·´äaýé−ü−DéýD
≠woQdéü·ý−éoýaúDüaáý·≠é´Dbéúaβ·₉−RD2020PDUTVPD 18

627 m·₉₉o·ú·´≠₉é´D´oý≠₉oúDo×D·ú·´≠₉oýDäaú×Qü·≠aúúé´é≠βDéýDhQ≠β₂·Daý≠é×·₉₉oüaáý·≠−DaýdDé≠−Da₂₂úé´a≠éoýD≠oD
ýoýưoúa≠éú·Dü·üo₉βDd·ưé´·−RD2020PDUTVPD 3

626 oéáäúβDaýé−o≠₉o₂é´D≠woQdéü·ý−éoýaúDü·≠aúDéýDüoýoúaβ·₉DtovjúVRD2020PDUTVPD 5

625 v₂≠é´aúúβDéýa´≠éư·Dd·×·´≠−DéýDüoýoúaβ·₉DaýdDbéúaβ·₉D₂äo−₂äo₉·ý·aDhD×é₉−≠Q₂₉éý´é₂ú·−D−≠ffdβRD2018PDVPD 15

624 tobéúé≠βDo×D≠woQdéü·ý−éoýaúDüa≠·₉éaú−D×₉oüD×é₉−≠D₂₉éý´é₂ú·−DéýDaýDa´´ff₉a≠·DaýdDaff≠oüa≠·dD
×₉aü·wo₉öRD2018PDVPD 51

623 w₉o≠·´≠éư·Dúaβ·₉D·ýäaý´·dD≠ä·D−≠abéúé≠βDaýdD−ff₂·₉´oýdff´≠éưé≠βDo×D≠aéúo₉·dDaý≠éüoý·ý·Dbéúaβ·₉RD2018PD
VPD 4

622 u·wD≠woQdéü·ý−éoýaúD₂äa−·Do×D≠éýD´äaú´oá·ýéd·−aDjaýdéda≠·−D×o₉DäéáäQ₂·₉×o₉üaý´·D≠ä·₉üo·ú·´≠₉é´D
üa≠·₉éaú−RD2019PDWPD 26

621 {o₂oúoáé´aúúβD₂₉o≠·´≠·dD−≠a≠·−DaýdDäaú×Qü·≠aúDb·äaưéo₉−aDk·×·´≠Q−≠₉aéýD−βý·₉áβD·××·´≠−DéýD
≠woQdéü·ý−éoýaúDaý≠éüoý·ý·RD2019PDWPD 5

620 ua≠éư·D₂oéý≠Dd·×·´≠−DéýDüoýoDaýdDbéúaβ·₉D₂äo−₂äo₉·ý·RD2020PDXPD 2

619 toýoúaβ·₉Dj[uZaDyooüQ≠·ü₂·₉a≠ff₉·D·α´é≠oý−Dwé≠äDúa₉á·DbéýdéýáD·ý·₉áé·−DaýdDäéáäD≠ä·₉üaúD
´oýdff´≠éưé≠é·−RD2020PDXPD 3

618 sowQ−βüü·≠₉βD≠woQdéü·ý−éoýaúDiuwVDaýdDjVzézD−≠₉ff´≠ff₉·−Dwé≠äDäéáäDaýdDaýé−o≠₉o₂é´D´a₉₉é·₉D
üobéúé≠é·−RD2020PDXPD 3

617 uoý´oý≠a´≠éýáDo₂≠o−≠₉é´≠éoýDd₉éư·ýDaýé−o≠₉o₂é´DaýdDéýäoüoá·ý·off−D−≠₉aéýDéýD≠woQdéü·ý−éoýaúD
üa≠·₉éaú−RD2020PDVPD 5

616 mé₉−≠Q₂₉éý´é₂ú·−Da₂₂₉oa´äDwé≠äDaD₂−·ffdoäβb₉édDd·ý−é≠βD×ffý´≠éoýaúD×o₉D·α≠·ýd·dDoffbba₉dD
éý≠·₉a´≠éoý−RD2020PDVPD 11

615 tffú≠é₂ú·Qúaβ·₉Dbúa´öD₂äo−₂äo₉ff−D₂äo≠o≠₉aý−é−≠o₉Dwé≠äDzéDüé´₉odé−öD₉·−oýa≠o₉Dba−·dDoýDwäé−₂·₉éýáD
áaúú·₉βDüod·−RD2019PDY]PDXXTTQXXTY 1

614 z·ý−é≠éưé≠βD·ýäaý´·ü·ý≠Do×DaýDzwyDbéo−·ý−o₉Dwé≠äDaDá₉a₂ä·ý·DaýdDbúff·D₂äo−₂äo₉·ý·S≠₉aý−é≠éoýD
ü·≠aúDdé´äaú´oá·ýéd·−Däβb₉édDýaýo−≠₉ff´≠ff₉·RD2019PDY]PD_XUUQ_XVT 18
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613 {ffýabú·D₂úa−üoýQéýdff´·dD≠₉aý−₂a₉·ý´βDab−o₉b·₉−Dba−·dDoýD×·wQúaβ·₉Dbúa´öD₂äo−₂äo₉ff−D₉ébboýD
ü·≠aüa≠·₉éaú−RD2019PDWZPDWTZT 9

612 woúa₉éγa≠éoýDd·₂·ýd·ý≠PD₂úa−üoýQ·ýäaý´·dDéý×₉a₉·dD≠₉aý−üé−−éoýD≠ä₉offáäDáoúdDýaýo−úé≠−DoýD
üoýoúaβ·₉Dbúa´öD₂äo−₂äo₉ff−RD2019PDWZPDmUT_ 7

611 so´aúéγ·dD₂úa−üoýD₉·−oýaý´·−D×o₉Dbúa´öD₂äo−₂äo₉ff−Dbow≠é·Dýaýoaý≠·ýýa−Da≠D≠·₉aä·₉≠γD×₉·₃ff·ý´é·−RD
2018PDVZPDV[Z]WQV[Z_W 24

610 iéúaβ·₉D₂úa≠éýffüDdé−·ú·ýéd·D−a≠ff₉abú·Dab−o₉b·₉D×o₉DVRTD˛…üD₂a−−éư·úβDxQ−wé≠´ä·dDbffúöDúa−·₉−RD2018PD
VZPDWUZY[QWUZZW 20

609 iúa´öD₂äo−₂äo₉ff−Qba−·dDaýé−o≠₉o₂é´Dab−o₉₂≠éoýD−≠₉ff´≠ff₉·DéýD≠ä·DüédQéý×₉a₉·dRD2019PDV[PDV[ZU]QV[ZV[ 33

608 iúa´öD₂äo−₂äo₉ff−D≠·₉aä·₉≠γD−·ý−éýáDba−·dDoýD₂äo≠oýé´D−₂éýDoaúúD·××·´≠RD2020PDV]PDVY]Z_QVY][] 20

607 h´≠éư·D≠ffýéýáDo×D≠ä·Däβb₉édéγa≠éoýD·××·´≠−Do×DüédQéý×₉a₉·dD−ff₉×a´·D₂úa−üoýD₉·−oýaý´·DéýDaDbúa´öD
₂äo−₂äo₉ff−D−ä··≠Da₉₉aβDaýdDaDü·≠aúDá₉a≠éýáD−úé≠RD2020PDUTPDUX 10

606 hýé−o≠₉o₂é´D₂úa−üoýDéýdff´·dD≠₉aý−₂a₉·ý´βDéýDbúa´öD₂äo−₂äo₉ff−Dýaýo−≠₉é₂D≠₉éü·₉RD2019PD_PDWYV 15

605 ma´éú·D−oýo´ä·üé´aúQa−−é−≠·dD−βý≠ä·−é−Do×Do₉≠äo₉äoübé´D₂äa−·Dbúa´öD₂äo−₂äo₉ff−S₉nvDäβb₉éd−D×o₉D
·××·´≠éư·D₂äo≠o≠ä·₉üaúD≠ä·₉a₂βRD2020PD_PDWTVWQWTWX 4

604 uoýúéý·a₉Do₂≠é´aúD₂₉o₂·₉≠é·−Do×Daýé−o≠₉o₂é´D≠woQdéü·ý−éoýaúDúaβ·₉·dDüa≠·₉éaú−D×o₉Dffú≠₉a×a−≠D
₂äo≠oýé´−RD2020PD_PDUZYUQUZ[W 15

603 t‘·ý·−D×o₉D×ff≠ff₉·Dýaýo₂äo≠oýé´Dd·ưé´·Da₂₂úé´a≠éoý−RD2020PD_PDU]WUQU]YW 10

602 {ffýabú·D₂úa−üoýQ₂äoýoýD₂oúa₉é≠oý−DéýDaýé−o≠₉o₂é´DVkDüa≠·₉éaú−DoýDä·αaáoýaúDbo₉oýDýé≠₉éd·RD2020PD
_PDW_T_QW_VT 9

601 yooüD≠·ü₂·₉a≠ff₉·Dwéd·baýdD≠ffýabú·D₂äo≠oúffüéý·−´·ý´·Do×D₂ffú−·dD≠ä·₉üaúúβDaýý·aú·dDúaβ·₉·dD
búa´öD₂äo−₂äo₉ff−RD2020PD_PDXVYWQXVZX 4

600 iúa´öDwäo−₂äo₉ff−Da−Dtffú≠é×a´·≠·dDhdưaý´·dDta≠·₉éaúDuaýo₂úa≠×o₉ü−D×o₉Dwo≠·ý≠éaúDiéoü·dé´aúD
h₂₂úé´a≠éoý−RD2020PDUUPD 13

599 {woQkéü·ý−éoýaúDwýé´≠oá·ýD×o₉Dmé·údQl××·´≠D{₉aý−é−≠o₉−RD2019PDVTU_PDUTXZWV_ 21

598 uaýo·ú·´≠₉oü·´äaýé´aúDz·ý−o₉−Dia−·dDoýDzff−₂·ýd·dDVkDta≠·₉éaú−RD2020PDVTVTPD][X]ZTV 39

597 lα´é≠oý−DéýD{woQkéü·ý−éoýaúDta≠·₉éaú−RD 4

596 u·wDta≠·₉éaú−DaýdDz≠₉ff´≠ff₉·−D×o₉Dl××é´é·ý≠D{·₉aä·₉≠γDL{oγMDz₂·´≠₉o−´o₂βRD2021PDZZPDUTXYQUTYV

(2021-2019)
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595 n₉a₂ä·ý·Dwúa−üoýQlýäaý´·dDwoúa₉éγa≠éoýQk·₂·ýd·ý≠Dpý≠·₉×a´éaúDjäa₉á·D{₉aý−×·₉Dlα´é≠oý−DéýDVkD
n₉a₂ä·ý·Qiúa´öDwäo−₂äo₉ff−Do·≠·₉o−≠₉ff´≠ff₉·−DéýDupyDaýdDtpyDy·áéoý−RD2021PDUVYPDVVW[TQVVW[] 9

594 u·a₉Qpý×₉a₉·dDz·ú×Qwow·₉·dDséý·a₉úβDwoúa₉éγ·dDwäo≠od·≠·´≠éoýDaýdDkéáé≠aúDpý´oä·₉·ý≠Dooúoá₉a₂äβD
}−éýáDWz·Sy·z·DưaýDd·₉DWaaú−Do·≠·₉o−≠₉ff´≠ff₉·RD2021PD 16

593 {ffýabú·D₂₉o₂·₉≠é·−Do×D“ýz·Sá₉a₂ä·ý·Dä·≠·₉o−≠₉ff´≠ff₉·Da−DaD₂₉oüé−éýáD´aýdéda≠·D×o₉D
₂äo≠oS·ú·´≠₉oQ´a≠aúβ−≠Da₂₂úé´a≠éoý−RD2022PDY[XPDUYUZ[_ 3

592 saβ·₉·dDkéoýQqa´ob−oýQ{β₂·Djäaú´oá·ýéd·Dw·₉oư−öé≠·Dj−sat‘DLtDdD{aSubbD‘DdDzSz·MDwé≠äDaDua₉₉owD
iaýdDna₂Do×DπUD·~Da−DaDw₉oüé−éýáDy·a₉Dj·úúD×o₉DhúúQw·₉oư−öé≠·D{aýd·üDzoúa₉Dj·úú−RD2021PDUWPDX]_[UQX]_]T 1

591 pýQ₂úaý·Daýé−o≠₉o₂é´DVkDj₉wzXD×o₉D₂₉oüé−éýáD₂oúa₉éγa≠éoýQ−·ý−é≠éư·D₂äo≠od·≠·´≠éoýRD2021PDUU_PDU[UUTV 5

590 h´≠éưa≠éýáDja₉boýDué≠₉éd·DbβDiwguéD×o₉D≠ä·Dlýäaý´·dDwäo≠o´a≠aúβ≠é´Doβd₉oá·ýDlưoúff≠éoýDaýdD
z·ú·´≠éư·Di·ýγβúDhú´oäoúDvαéda≠éoýRD2021PDUWPDYT_]]QYT__Y 1

589 oéáäDhýé−o≠₉o₂é´Dv₂≠o·ú·´≠₉oýé´−DéýD{woDkéü·ý−éoýaúDsaβ·₉·dDwbzý‘DL‘DdDzSz·MRD2021PDUVPDUTY[XQUTY]T 0

588 mé₉−≠Qw₉éý´é₂ú·−Dpýư·−≠éáa≠éoýDoýD≠ä·Do·≠·₉o−≠₉ff´≠ff₉·Dwäo≠o´a≠aúβ−≠Djoü₂₉é−éýáDié~vXDaýdD
m·wQsaβ·₉Diúa´öDwäo−₂äo₉ff−RD2021PDUVYPDVU]XTQVU]YT 0

587 woúa₉éγa≠éoýQ−·ý−é≠éư·DaýdDwéd·Q−₂·´≠₉ffüD₂äo≠oưoú≠aé´Dd·≠·´≠o₉Dba−·dDoýD₃ffa−éQUkD“₉n·{·DXD
ýaýo₉ébboýRD 2

586 {woQdéü·ý−éoýaúDüoýoúaβ·₉DiVwZDwé≠äDaýé−o≠₉o₂é´D·úa−≠é´D₂₉o₂·₉≠é·−DaýdD´a₉₉é·₉Düobéúé≠βRD2021PD
U_YPDUUTZYU 0

585 z≠₉oýáDv₂≠é´aúPDlú·´≠₉é´aúPDaýdDyaüaýDéýQwúaý·Dhýé−o≠₉o₂βDéýDjo₉₉ffáa≠·dD{woQkéü·ý−éoýaúD
w·₉oư−öé≠·RD2021PDUVYPDVVZWTQVVZXV 1

584 zéýáú·Dué´ö·úDh≠oüQtodé×é·dDwäo−₂äo₉·ý·Duaýo−ä··≠−D×o₉Dlú·´≠₉o´a≠aúβ≠é´DjvVDy·dff´≠éoýRD2021PDXPDUUTU[QUUTWT6

583 joý−≠₉ff´≠éýáDaDý·wDVkDqaýff−Dbúa´öD₂äo−₂äo₉ff−Sztoz·Dä·≠·₉o−≠₉ff´≠ff₉·D×o₉D−₂oý≠aý·off−D
wéd·Q−₂·´≠₉aúQ₉·−₂oý−éư·D₂äo≠o´a≠aúβ≠é´Doư·₉aúúDwa≠·₉D−₂úé≠≠éýáRD2021PD 3

582 z≠₉oýáDéý≠·₉úaβ·₉Déý≠·₉a´≠éoýDéýD≠woQdéü·ý−éoýaúDúaβ·₉·dDw≠{·VRD2022PDWTYPDUVVZY[ 1

581 hD₉·ưé·wDo×D₂·₉×·´≠Dab−o₉b·₉−Dba−·dDoýD≠ä·D≠woDdéü·ý−éoýaúDüa≠·₉éaú−DéýD≠ä·Dưé−ébú·DaýdD
ý·a₉Qéý×₉a₉·dD₉·áéü·−RD2022PDYYPDT_WTTV 4

580 w·₉éodé´Do−´éúúa≠éoýDéýD≠ä·D₉·×ú·´≠éoýDaýdD₂äo≠oúffüéý·−´·ý´·D−₂·´≠₉aDo×D−ff−₂·ýd·dD≠woQdéü·ý−éoýaúD
´₉β−≠aúD×úaö·−RD2016PDZYPDUWZ]TU

579 pý≠₉éý−é´Dz₂··dDo×DaDiúa´öDwäo−₂äo₉ff−Dwäo≠o´oýdff´≠éư·Dk·≠·´≠o₉RD2016PD

578 iúa´öD₂äo−₂äo₉ff−D₃ffaý≠ffüDdo≠−DLiwxk−MD−a≠ff₉abú·Dab−o₉b·₉D×o₉D≠ä·D₂a−−éư·Düod·Qúo´öéýáDo×DaýD
l₉Qdo₂·dD×éb·₉Dúa−·₉RD2016PD 0
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577 hDiúa´öDwäo−₂äo₉ff−Dv₂≠o·ú·´≠₉oýé´Dtéα·₉RD2017PD

576 l××·´≠−Do×Dxffa₉≠é´DWaư·Q~·´≠o₉−DoýDjoý≠éýffffüDtod·úDo×Dwäo−₂äo₉·ý·RD2017PDW]PDXWYQXXW

575 {woQdéü·ý−éoýaúDá₉a₂ä·ý·D·ú·´≠₉oýé´−aD´ff₉₉·ý≠D−≠a≠ff−DaýdD₂₉o−₂·´≠−RD2018PDU]]PDUVX_QUV][ 1

574 so´aúéγ·dD−ff₉×a´·D₂úa−üoý−DoýD₂·₉éodé´Düoýoúaβ·₉Dbúa´öD₂äo−₂äo₉·ý·Dýaýo₉ébboý−D≠ffý·dDéýD≠ä·D
éý×₉a₉·dD₉·áéoýDwé≠äDaDdé·ú·´≠₉é´D−ffb−≠₉a≠·RD2018PD 1

573 k·ý−é≠βD×ffý´≠éoýaúD−≠ffdβDo×Dü·≠aúDúé≠äéffüDa≠oüDad−o₉₂≠éoýDoýDaý≠éüoý·ý·RD2019PDZ]PDTVZ]TV 2

572 v₂≠é´aúDab−o₉₂≠éoýDaýdDaýé−o≠₉o₂βDo×D₂äo−₂äo₉·ý·D×úaö·−RD2019PD

571 iúa´öDwäo−₂äo₉ff−RD2019PDW_Q[X

570 z≠₉aéýQáa≠·dDéý×₉a₉·dD₂äo≠od·≠·´≠o₉Dba−·dDoýDä·úé´aúDá₉a₂ä·ý·Dýaýo₉ébboýRD2019PDWPD

569 iúa´öDwäo−₂äo₉off−Dwäo≠od·≠·´≠o₉−RD2020PDU[UQU]Z

568 z≠₉ff´≠ff₉·DaýdDmffýdaü·ý≠aúDw₉o₂·₉≠é·−Do×Diúa´öDwäo−₂äo₉ff−RD2020PDUW_QUYZ

567 zéüffúa≠éoýDz≠ffdé·−D×o₉Diúa´öDwäo−₂äo₉ff−aDm₉oüD{ä·o₉βD≠oDlα₂·₉éü·ý≠RD2020PDUTUQUUY

566 pý≠₉odff´≠éoýRD2020PDUQU[

565 johw{lyDU[auoýQưoúa≠éú·Dié₂oúa₉D{₉aý−é−≠o₉Dt·üo₉βRD2020PDW_WQXV[

564 joý≠₉oúúéýáD≠ä·Dkéü·ý−éoýaúé≠βDo×Dlα´é≠oýQlα´é≠oýDhýýéäéúa≠éoýDéýDh≠oüé´aúúβD{äéýDiúa´öDwäo−₂äo₉ff−RD
2020PD

563 hαéaúDd₉éưéýáD´äa₉a´≠·₉é−≠é´−Do×Dwa≠·₉DéýD₉o≠a≠éýáDbúa´öD₂äo−₂äo₉ff−Dýaýo≠ffb·−RD2020PDZ_PDUUTVTU

562 {ffýabú·Do₂≠é´aúD´oýdff´≠éưé≠é·−Do×Dffú≠₉a≠äéýDbúa´öD₂äo−₂äo₉ff−D×éúüDéýD≠ä·Dưé−ébú·D≠oDüédQéý×₉a₉·dD
₉·áéü·RD2020PDUTPDTXYTUX 3

561 {ffýabú·D₃ffaý≠ffüDéý≠·₉×·₉·ý´·D·××·´≠DoýDüaáý·≠o´oýdff´≠éưé≠βDéýD×·wQúaβ·₉Dbúa´öD₂äo−₂äo₉ff−RD2020PD
VPD

560 VkDiúa´öDwäo−₂äo₉ff−RD2020PDVUQXY
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559 u·wDy{k−Dwé≠äD·ýäaý´·dDo₂·₉a≠éoýDba−·dDoýDbúa´öD₂äo−₂äo₉ff−â��á₉a₂ä·ý·Dä·≠·₉o−≠₉ff´≠ff₉·−DaýdDaD
−·üéaýaúβ≠é´aúDưdWD≠ffýý·úéýáDüod·úRD2021PDVTPD[TQ]T

558 séý·a₉Déý≠·₉baýdDo₂≠é´aúD₉·×₉a´≠éoýDaýdDab−o₉₂≠éoýDéýD−≠₉aéý·dDbúa´öD₂äo−₂äo₉·ý·RD2020PDWVPDXZYWTU 3

557 {ä·o₉·≠é´aúD−≠ffdβDo×D·ú·´≠₉oýé´D≠₉aý−₂o₉≠DéýDüoýoúaβ·₉Dzýz·RD2020PD

556 z≠oé´äéoü·≠₉é´Düodffúa≠éoýDoýDo₂≠é´aúDýoýúéý·a₉é≠βDo×DVkDtozDαDz·Vâ��αDaúúoβ−D×o₉D₂äo≠oýé´D
a₂₂úé´a≠éoý−RD2021PD 0

555 xffaý≠ffüD{₉aý−₂o₉≠Do×DzffbQUTDýüDtoýoúaβ·₉DWn·VuXD{₉aý−é−≠o₉−RD 4

554 pý≠₉éý−é´Dlú·´≠₉é´Dmé·údDaýdDlα´·úú·ý≠Dwäo≠o´a≠aúβ≠é´Dzoúa₉Q≠oQoβd₉oá·ýDl××é´é·ý´βDéýDVkDqaýff−D
{₉aý−é≠éoýDt·≠aúDké´äaú´oá·ýéd·RDVUTTXU[ 0

553 v₉éáéýDo×D₂äoýoýQúéüé≠·dDüobéúé≠βDéýD≠woQdéü·ý−éoýaúDü·≠aúDdé´äaú´oá·ýéd·−RD2021PDWXPD 8

552 lú·´≠₉oýé´D≠ä·o₉·≠é´aúD−≠ffdβDoýD−·ý−éýáDb·äaưéo₉−Do×Dd·×·´≠−DaýdDdo₂éýáD´o·αé−≠·ý´·Do×Dbúa´öD
₂äo−₂äo₉·ý·D≠oD×o₉üaúd·äβd·RD2020PDZ_PDVW[UTU 0

551 mé₉−≠Q₂₉éý´é₂ú·−D−≠ffdβDoýD≠ä·Déý×úff·ý´·Do×DbéaαéaúD−≠₉aéýDoýD≠ä·D·ú·´≠₉oýé´DaýdDüaáý·≠é´D₂₉o₂·₉≠é·−Do×D
d·×·´≠éư·Dbúff·D₂äo−₂äo₉·ý·RD2020PDW]XPDUVZ]YW 0

550 qaýff−DpýVz·{·D×o₉D₂äo≠oưoú≠aé´Dd·ưé´·Da₂₂úé´a≠éoý−D×₉oüD×é₉−≠Q₂₉éý´é₂ú·−D−≠ffdβRD2022PDYYWPDUUUW]X 1

549 {ffýabú·Do₂≠o·ú·´≠₉oýé´D₂₉o₂·₉≠é·−Do×D≠woQdéü·ý−éoýaúDwbz·DbβD−≠₉aéýaDmé₉−≠Q₂₉éý´é₂ú·−D−≠ffdβRD2022PD
VTVPDUUT_Y[ 1

548 húúQo₂≠é´aúDüé´₉oQ₉éýáDüodffúa≠o₉Dwé≠äD₂äo−₂äo₉·ý·D×éúüRD2020PD

547 v₂≠é´aúD₂₉o₂·₉≠é·−DaýdDa₂₂úé´a≠éoý−Do×DzýzVDzh−Dwé≠äDdé××·₉·ý≠D≠äé´öý·−−RD2021PDXPDVTTTV_QVTTTV_ 10

546 lưaúffa≠éoýDo×Djäa₉á·dDk·×·´≠Dlý·₉áβDéýD{woQkéü·ý−éoýaúDz·üé´oýdff´≠o₉−D×o₉Duaýo·ú·´≠₉oýé´−aD{ä·D
Ws“Dlα≠₉a₂oúa≠éoýDt·≠äodRD2020PDYWVPDU_TTWU] 2

545 Wäa≠K−D≠ä·Dáa₂fDhD₂o−−ébú·D−≠₉a≠·áβD×o₉Dadưaý´éýáD≠ä·o₉βPDaýdDaýDa₂₂·aúD×o₉D·α₂·₉éü·ý≠aúD−≠₉ff´≠ff₉·D
da≠aD≠oDd₉éư·D≠äa≠Dadưaý´·RRD2020PDUTPDWZ]][QWZ]_Z 2

544 y·−oýaý≠Dtffú≠éQ₂äoýoýDyaüaýD−´a≠≠·₉éýáDo×Dbúa´öD₂äo−₂äo₉ff−RD2020PDZ_PDUZ[]TW 2

543 ma´éú·DaýdD·××é´é·ý≠D₂₉·₂a₉a≠éoýDo×DäéáäQ₃ffaúé≠βDbúa´öD₂äo−₂äo₉ff−D₃ffaý≠ffüDdo≠D×éúü−D×o₉D−·ý−éýáD
a₂₂úé´a≠éoý−RRD2020PDUTPDUWW[_QUWW]Y 0

542 johw{lyDUTa{ä·DmaüéúβDo×D{woQdéü·ý−éoýaúD{₉aý−é≠éoýDt·≠aúDjäaú´oá·ýéd·−Dta≠·₉éaú−RD2020PDVVZQVXT
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541 {ffýéýáD≠ä·Dlú·´≠₉oýé´PDv₂≠é´aúPDaýdD{₉aý−₂o₉≠Dw₉o₂·₉≠é·−Do×Dwäo−₂äo₉·ý·RD2020PDWQXV 0

540 mé₉−≠Q₂₉éý´é₂ú·−D−≠ffdβDo×D−≠abéúé≠βPD·ú·´≠₉oýé´DaýdDo₂≠é´aúD₂₉o₂·₉≠é·−Do×D≠woQdéü·ý−éoýaúD
ubVzé{·XQba−·dDüa≠·₉éaú−RD2020PDZ_PDU_[UTV

539 y·−·a₉´äD₂₉oá₉·−−Do×DúowQdéü·ý−éoýaúD−·üé´oýdff´≠o₉Düa≠·₉éaú−DéýD×é·údDo×Dýoýúéý·a₉Do₂≠é´−RD2020PD
Z_PDU]XVUU 3

538 pý≠₉éý−é´D×·₉₉oüaáý·≠é−üDéýDVkDäQj₉jD−·üé´oýdff´≠o₉−Dwé≠äD−≠₉oýáDüaáý·≠é´Daýé−o≠₉o₂βDaýdDäéáäD
jff₉é·D≠·ü₂·₉a≠ff₉·−RD 1

537 t·´äaýé´aúPD·ú·´≠₉oýé´DaýdDo₂≠é´aúD₂₉o₂·₉≠é·−Do×DaDýoư·úDiwDüoýoúaβ·₉aDffú≠₉aäéáäD´a₉₉é·₉Düobéúé≠βD
aýdD−≠₉oýáDo₂≠é´aúDab−o₉₂≠éoýRD2021PDVWPDVX_UYQVX_VU 20

536 k·−éáýDo×DaDb₉oadbaýdDéý×₉a₉·dDab−o₉b·₉Dba−·dDoýDüffú≠é₂ú·Dúaβ·₉−Do×Dbúa´öD₂äo−₂äo₉ff−D
ýaýo₉ébboý−RD 0

535 pý≠·á₉a≠·dD₂oúa₉éγa≠éoýQ−·ý−é≠éư·Daü₂úé×é´a≠éoýD−β−≠·üD×o₉Ddéáé≠aúDéý×o₉üa≠éoýD≠₉aý−üé−−éoýRDNature 
CommunicationsPD2021PDUVPDZX[Z 17.4 10

534 l××·´≠Do×Dwoéý≠Dk·×·´≠−DoýDlú·´≠₉oýé´Dz≠₉ff´≠ff₉·Do×Dtoýoúaβ·₉Dn·zRD2021PDUUPD 1

533 k·ý−é≠βDmffý´≠éoýaúD{ä·o₉βDoaú×Qlú·´≠₉oýDz·ú×Qlý·₉áβDjo₉₉·´≠éoýD×o₉Dma−≠DaýdDh´´ff₉a≠·Duoýadéaba≠é´D
toú·´ffúa₉Dkβýaüé´−RD2021PDUVPDUT]]ZQUT]_V 5

532 lα´·úú·ý≠D≠ä·₉üo·ú·´≠₉é´D₂·₉×o₉üaý´·−Do×D≠ä·Dzéz·VDüoýoúaβ·₉DaýdDúaβ·₉·dDbffúöRD2021PDUYU[__ 2

531 hbDéýé≠éoD−éüffúa≠éoý−Do×Dbúa´öDaýdDbúff·D₂äo−₂äo₉·ý·D×ffý´≠éoýaúé−·dDwé≠äD´ä·üé´aúDá₉off₂−D×o₉D
béoüoú·´ffú·Daý´äo₉éýáRD2021PDV[PDWX_

530 t·≠a−≠abú·Dt·≠aúúé´Dwäa−·Do×DaDiéúaβ·₉Diúff·Dwäo−₂äo₉·ý·Dpýdff´·dDbβDpý≠·₉úaβ·₉DioýdéýáDaýdD
pý≠₉aúaβ·₉Djäa₉á·Dy·dé−≠₉ébff≠éoý−RD2021PDUVPDUT_]UQUT_]Z 0

529 húúQo₂≠é´aúDüodffúa≠éoýDéýDiúa´öDwäo−₂äo₉ff−D×ffý´≠éoýaúéγ·dDüé´₉o×éb₉·D´oéúD₉·−oýa≠o₉RD2021PDWVPDTUYVTV 1

528 z≠₉ff´≠ff₉aúPD·ú·´≠₉oýé´PDaýdD·α´é≠oýé´D₂₉o₂·₉≠é·−Do×D×·wQúaβ·₉Dz·zVDaýdD{·zVRD2020PDXPD 0

527 ma₉Qéý×₉a₉·dD₂äo≠od·≠·´≠éoýDéýDá₉a₂ä·ý·Dýaýo₉ébboýDä·≠·₉o−≠₉ff´≠ff₉·−Dwé≠äDbúa´öQ₂äo−₂äo₉ff−Dba−·D
úaβ·₉−RD2020PDZTPD

526 l₃fféúéb₉a≠éoýDaýdD×éú≠·₉éýáDo×D₃ffaý≠ffüDoaúúD·dá·D−≠a≠·−DéýD×·wQúaβ·₉Dbúa´öD₂äo−₂äo₉ff−RD2020PDXPD 0

525 oéáäD₂·₉×o₉üaý´·D~aýDd·₉DWaaú−Dä·≠·₉o−≠₉ff´≠ff₉·D₂äo≠od·≠·´≠o₉−Dba−·dDoýDbúa´öD₂äo−₂äo₉ff−RD
2020PD

524 hDüffú≠é×ffý´≠éoýaúDVkDbúa´öD₂äo−₂äo₉·ý·Qba−·dD₂úa≠×o₉üD×o₉Déü₂₉oư·dD₂äo≠oưoú≠aé´−RD2021PDYTPDUWWXZQUWW[U 0
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523 mú·αébú·D·ú·´≠₉oýé´−Dba−·dDoýDVkD≠₉aý−é≠éoýDü·≠aúDdé´äaú´oá·ýéd·−RD 9

522 {Q´a₉boýaDlα₂·₉éü·ý≠−PD₂₉o₂·₉≠é·−PD₂o≠·ý≠éaúDa₂₂úé´a≠éoý−DaýdDd·₉éưa≠éư·−RD2022PDXVPDUTUWXZ 6

521 oéáäQ₂·₉×o₉üaý´·D−ffbQUT´ ýüDüoýoúaβ·₉Dbúa´öDa₉−·ýé´D₂äo−₂äo₉ff−D≠ffýý·úéýáD≠₉aý−é−≠o₉−RD2022PDY[ZPDUYU[TY 3

520 w·₉×·´≠D−₂éýD×éú≠·₉éýáD·××·´≠PD≠ffýý·úDüaáý·≠o₉·−é−≠aý´·DaýdD≠ä·₉üo·ú·´≠₉é´D·××·´≠DéýD
ü·≠aú−Qad−o₉b·dDbúff·D₂äo−₂äo₉·ý·Dýaýo₉ébboý−RD2022PDZVZPDXUWY]T 0

519 mé₉−≠Q₂₉éý´é₂ú·D−≠ffdé·−DoýD≠ä·Dü·≠aúS−·üé´oýdff´≠o₉D₂₉o₂·₉≠é·−DaýdD−≠₉aéýQ≠ffý·dD·ú·´≠₉oýé´D
−≠₉ff´≠ff₉·−Do×DzýwWDüoýoúaβ·₉RD2022PDVTWPDUUUTX[ 0

518 oaú×Qü·≠aúúé´Do×DýoýQü·≠aúQad−o₉b·dDh−wDaýdDüffú≠é×ffý´≠éoýaúD≠woQdéü·ý−éoýaúD−₂éý≠₉oýé´Dd·ưé´·Do×D
éü₂ff₉·Dh−wD×₉oüD×é₉−≠Q₂₉éý´é₂ú·−D´aú´ffúa≠éoý−RD2022PDUW[PDUUYTUZ 2

517 uoư·úDVkDo×{·zXD×o₉Dwa≠·₉D−₂úé≠≠éýáDwé≠äDäéáäDưé−ébú·Qúéáä≠Dab−o₉₂≠éoýRD2022PDY[]PDUYU__V 0

516 iwml{Qba−·dDymD·ú·´≠₉oýé´−aD−≠a≠·Qo×Q≠ä·Qa₉≠PD−üaúúQ−éáýaúDüod·úéýáDaýdDaü₂úé×é·₉Dd·−éáýRD2021PD

515 {woQdéü·ý−éoýaúDüa≠·₉éaú−D≠owa₉dD{·₉aä·₉≠γDo₂≠o·ú·´≠₉oýé´Dd·ưé´·Da₂₂úé´a≠éoý−RD2021PDYUPDUTTX[W 5

514 z´aúéýáDo×D·ý·₉áβDáa₂−DéýD₂äo−₂äo₉·ý·Dýaýo×úaö·−RD2021PDWXPD

513 WkDá₉a₂ä·ý·Qúéö·D−·üé´oýdff´≠o₉DiaVo×{·XDwé≠äD·ú·´≠₉oýé´D−≠₉ff´≠ff₉·D−éüéúa₉D≠oDá₉a₂ä·ý·DaýdD
baýdáa₂D´úo−·D≠oD−éúé´oýRD2021PDUTTZY] 0

512 z≠ffdβDoýDá₉a₂ä·ý·Qúéö·Düoýoúaβ·₉D“ýzUâ��αvαaD−≠₉ff´≠ff₉aúDaýdDo₂≠o·ú·´≠₉oýé´D₂₉o₂·₉≠é·−RD2021PDUXTPDU

511 k·−éáýéýáD−≠abú·DVkDüa≠·₉éaú−D−oú·úβD×₉oüD~phD·ú·ü·ý≠−RD2021PDUU_PDVVWUTU 0

510 oéáäDz·ý−é≠éưé≠βDo×DhüüoýéaDz·ý−o₉D≠ä₉offáäDVkDiúa´öDwäo−₂äo₉ff−Swoúβaýéúéý·Duaýo´oü₂o−é≠·RD
2021PDUUPD 2

509 {owa₉dDya≠éoýaúDk·−éáýDo×Dwoúa₉é≠βDw₉ob·−DbβDuoý´oưaú·ý≠Dmffý´≠éoýaúéγa≠éoýDo×Dwäo−₂äo₉·ý·RD2021
PDUVYPDVZT__QVZUT[

508 ioo−≠éýáDéýQ₂úaý·Dhýé−o≠₉o₂βDbβDw·₉éodé´Dwäa−·Dlýáéý··₉éýáDéýD{woQdéü·ý−éoýaúD~vVDzéýáú·D
j₉β−≠aú−RD2021PD 4

507 {woQkéü·ý−éoýaúDqaýff−Dhý≠éüoýβDz·ú·ýéffüD{·úúff₉éd·Dwé≠äDsa₉á·Dya−äbaDz₂éýDz₂úé≠≠éýáDaýdDoéáäD
lú·´≠₉oýDtobéúé≠βRD2021PDZPDWU_U_QWU_VY 1

506 pýD−é≠ffDüé´₉o−´o₂βD≠·´äýé₃ff·−D×o₉D´äa₉a´≠·₉éγéýáD≠ä·Dü·´äaýé´aúD₂₉o₂·₉≠é·−DaýdDd·×o₉üa≠éoýD
b·äaưéo₉Do×D≠woQdéü·ý−éoýaúDLVkMDüa≠·₉éaú−RD2021PDYUPDVX[QVX[ 2
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505 {ä·D₉oú·−Do×Dbúa´öD₂äo−₂äo₉ff−DéýD₂·₉×o₉üaý´·D·ýäaý´·ü·ý≠Do×Däaúéd·D₂·₉oư−öé≠·D−oúa₉D´·úú−RD2021PD
Z[PDZ[VQZ[V 1

504 l××é´é·ý≠Dmé₉−≠Qw₉éý´é₂ú·−Dt·≠äodoúoáβD×o₉D≠ä·Djaú´ffúa≠éoýDo×D≠ä·DhúúQwäoýoýDpý·úa−≠é´Dz´a≠≠·₉éýáDéýD
zoúéd−RD2021PDUV[PDVT[XTU 5

503 lư·ýâ��oddD·××·´≠Do×D·ú·´≠₉é´DaýdDo₂≠é´aúD₂₉o₂·₉≠é·−D×o₉Daý≠é×·₉₉oüaáý·≠é´DγéáγaáD₂äo−₂äo·ý·D
ýaýo₉ébboý−Dffýd·₉DaýD·ú·´≠₉é´D×é·údRD2021PDUUYTYU 0

502 ioo−≠éýáDwäo≠o´a≠aúβ≠é´Dh´≠éưé≠βD}−éýáDja₉boýDué≠₉éd·Dia−·dDVkSVkDưaýDd·₉DWaaú−Do·≠·₉oôffý´≠éoý−RD 14

501 w₉·dé´≠éoýDo×D−₂éýQd·₂·ýd·ý≠D·ú·´≠₉oýé´D−≠₉ff´≠ff₉·−Do×DWdD≠₉aý−é≠éoýDü·≠aú−Ddo₂·dDoé≠≠o₉×K−Dưéoú·≠D
₂äo−₂äo₉·ý·D≠owa₉d−D−₂éý≠₉oýé´−RD2021PDUW]PDUUYTZ]

500 toú·´ffúa₉Dh₂₂₉oa´äD≠oDlýáéý··₉D{woQkéü·ý−éoýaúDk·ưé´·−D×o₉DjtvzDaýdDb·βoýdQjtvzD
h₂₂úé´a≠éoý−RD2021PD 7

499 {wé−≠Qk·₂·ýd·ý≠Dlú·´≠₉oýDjäa₉á·D{₉aý−×·₉DaýdD{₉aý−₂o₉≠DéýDwäo−₂äo₉·ý·â��n₉a₂ä·ý·D
o·≠·₉obéúaβ·₉−RD2021PDUVYPDVY]]ZQVY]_[

498 rwUYaDua≠ff₉aúDưaýDd·₉DWaaú−Düa≠·₉éaúDwé≠äDffú≠₉aQúowD≠ä·₉üaúD´oýdff´≠éưé≠βDaýdD·α´·úú·ý≠D
≠ä·₉üo·ú·´≠₉é´D₂·₉×o₉üaý´·RD2021PDUWTPDU_YUTX

497 z≠ffdβDo×D≠ä·D·ú·´≠₉oýé´DaýdDo₂≠oQ·ú·´≠₉oýé´D₂₉o₂·₉≠é·−Do×D≠ä·D₂·₉oư−öé≠·Drwbi₉WDbβDkm{DaýdD{kkm{D
ü·≠äod−RD2021PD·TTZU[ 1

496 {woQkéü·ý−éoýaúDn·jDwé≠äD{ffýabú·Dlú·´≠₉oýé´DaýdDja₉₉é·₉D{₉aý−₂o₉≠Dw₉o₂·₉≠é·−DaýdDaDoéáäDjff₉₉·ý≠D
vuSvmmDya≠éoRD2021PDUVPDUUX]]QUUX_Z

495 iúa´öD₂äo−₂äo₉ff−Qba−·dDä·≠·₉o−≠₉ff´≠ff₉·−D×o₉D₂äo≠o´a≠aúβ−é−DaýdD₂äo≠o·ú·´≠₉o´ä·üé´aúDwa≠·₉D
−₂úé≠≠éýáRD2021PDZ[PD[XYQ[XY 6

494 lúéüéýa≠éýáDldá·Dlú·´≠₉oýé´DaýdDwäoýoýDz≠a≠·−Do×Dwäo−₂äo₉·ý·Duaýo₉ébboýDbβD}ýé₃ff·Dldá·D
y·´oý−≠₉ff´≠éoýRD2021PD·VUTYUWT 0

493 {ä·₉üo·ú·´≠₉é´D₂₉o₂·₉≠é·−Do×Dqaýff−Dh−zi₉Düoýoúaβ·₉D×₉oüD×é₉−≠Q₂₉éý´é₂ú·−D−≠ffdβRD2021PDUUXZUV 1

492 z≠₉oýáDpýQwúaý·Dhýé−o≠₉o₂é´DzéwDa−DaDp~Q~DVkDz·üé´oýdff´≠o₉D×o₉Dwoúa₉éγ·dDwäo≠od·≠·´≠éoýRD2021PD 9

491 iúff·DaýdDbúa´öD₂äo−₂äo₉·ý·DoýDü·≠aúD−ffb−≠₉a≠·−aDaDd·ý−é≠βD×ffý´≠éoýaúD≠ä·o₉βD−≠ffdβRD2021PDWXPD 0

490 VkD~éoú·≠D₂äo−₂äo₉·ý·Dwé≠äDäéáäúβDaýé−o≠₉o₂é´Düobéúé≠βDaýdDé≠−DưdWDä·≠·₉oôffý´≠éoýDd·−éáýD×o₉D
d·ưé´·Da₂₂úé´a≠éoý−RRD2022PD 3

489 oéáäDäβd₉oá·ýD₂₉odff´≠éoýDéýD≠ä·Dpýz·StozéuDưaýDd·₉DWaaú−Dä·≠·₉o−≠₉ff´≠ff₉·D×o₉Doư·₉aúúDwa≠·₉D
−₂úé≠≠éýáRRD2022PD 3

488 tod·úéýáDo×Dlú·´≠₉o´ä·üé´aúDt·≠aúúéγa≠éoýQia−·dD{woQkéü·ý−éoýaúDta≠·₉éaúDt·ü₉é−≠o₉−D×o₉D
u·ff₉oüo₉₂äé´Dh₂₂úé´a≠éoý−RD2021PDVTPD_UVQ_VU 0
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487 y·´·ý≠Dhdưaý´·−DéýD{woQkéü·ý−éoýaúDta≠·₉éaú−Qia−·dDr₉·≠−´äüaýýDjoý×éáff₉a≠éoýD×o₉DzwyDz·ý−o₉−aD
hDy·ưé·wRD2021PDUQU 6

486 {woQdéü·ý−éoýaúD‘jQ·ý·−DL‘DdDn·PDzýPDwbMDwé≠äDüod·₉a≠·DbaýdDáa₂−PDbéaαéaúDý·áa≠éư·Dwoé−−oýK−D
₉a≠éo−PDaýdDäéáäD´a₉₉é·₉Düobéúé≠βRD2021PDVWPDVZXZ]QVZX[Y

485 lα≠·ýdéýáDjäaýý·úDz´aúéýáDséüé≠Do×D₂Qtvzml{−D{ä₉offáäDhý≠éüoý·ý·DWé≠äDo·aưβDl××·´≠éư·Dta−−D
aýdDoéáäDk·ý−é≠βDo×Dz≠a≠·RD2022PDUQZ 6

484 oéáäúβDwoúa₉éγ·dDséáä≠Dlüé−−éoýDo×Dtoýoúaβ·₉DWz·DVDjoff₂ú·dDwé≠äDna₂Qwúa−üoýDuaýo´aưé≠βRDVUTU[ZV 0

483 hý´äo₉éýáDbúa´öD₂äo−₂äo₉ff−D₃ffaý≠ffüDdo≠−Doư·₉D´a₉boαβúa≠·dDüffú≠éwaúú·dD´a₉boýDýaýo≠ffb·−aDaD
−≠abú·DTkSUkDýaýoäβb₉édDwé≠äDäéáäD−·ý−éýáD₂·₉×o₉üaý´·D≠oDv´ä₉a≠oαéýDhRD2022PDUYVXV_ 0

482 y·´·ý≠Dadưaý´·−DéýDa₉−·ý·ý·Dýaýo−≠₉ff´≠ff₉·−D≠owa₉d−D₂₉·dé´≠éoýPD₂₉o₂·₉≠é·−PD−βý≠ä·−é−DaýdD
a₂₂úé´a≠éoý−RD2022PDV]PDUTUZUT 5

481 km{Qmk{kDüod·úéýáDo×DaDý·wDb₉oadbaýdDüédQéý×₉a₉·dDpn“vD≠äéýQ×éúüD₂äo≠o≠₉aý−é−≠o₉Dba−·dDoýD
búa´öD₂äo−₂äo₉ff−D´a₂₂éýáDúaβ·₉Déý´o₉₂o₉a≠éýáDéý≠·₉ü·déa≠·Dü·≠aúúé´D×éúüRD2022PDUZVPDUUTYV] 2

480 y·´·ý≠D₂₉oá₉·−−DéýD₉·dD₂äo−₂äo₉ff−Qba−·dD₂äo≠o´a≠aúβ−≠−D×o₉D₂äo≠o´a≠aúβ≠é´Dwa≠·₉D₉·ü·déa≠éoýDaýdD
äβd₉oá·ýD₂₉odff´≠éoýRD2022PDVZPDUTUWXY 1

479 z≠₉ff´≠ff₉aúPD·ú·´≠₉oýé´PDaýdDo₂≠é´aúD₂₉o₂·₉≠é·−Do×DjWiDaýdDjWiT´•YuTRYDüoýoúaβ·₉−aDhDüaýβQbodβD
−≠ffdβRD2022PDUW]PDUUYUU_

478 {ä·Doaú×Qt·≠aúúé≠βDpýdff´·dDbβDvff≠Qo×Qwúaý·Dlú·´≠₉é´Dmé·údDoýDwäo−₂äo₉·ý·Duaýo₉ébboý−RD

477 oéáäúβQaýé−o≠₉o₂é´D´a₉₉é·₉D≠₉aý−₂o₉≠DaýdDo₂≠é´aúD₂₉o₂·₉≠é·−Do×D≠woQdéü·ý−éoýaúD≠é≠aýéffüD≠₉é−ffú×éd·RD
2022PDY[PDWX]ZQWX_Z 3

476 hýé−o≠₉o₂é´D´äa₉á·D≠₉aý−₂o₉≠DéýDUkDaýdDVkDi·uXDaýdDtáuXDýaýoüa≠·₉éaú−aDhD×é₉−≠Q₂₉éý´é₂ú·−D−≠ffdβRD
2022PDWUPDUTTWV[ 1

475 pü₂₉oưéýáDoffüédé≠βDz·ý−éýáDo×Diúa´öDwäo−₂äo₉ff−Duaýo−ä··≠−DbβDjoQko₂éýáDi·ýγβúD~éoúoá·ýDaýdD
hffDuaýo₂a₉≠é´ú·−RD2022PDUZ_PDTU[YUW 5

474 oéáäQw·₉×o₉üaý´·Dwäo≠od·≠·´≠o₉−Dia−·dDoýD≠ä·DVkDzéh−SzýzDo·≠·₉oôffý´≠éoýRRD2022PDUVPD 1

473 pý≠·₉×a´·DaýdD−ff₉×a´·D·ýáéý··₉éýáDo×Dbúa´öD₂äo−₂äo₉ff−aDaD₉·ưé·wD×o₉D₂äo≠oýé´DaýdDo₂≠o·ú·´≠₉oýé´D
a₂₂úé´a≠éoý−RD 7

472 joü₂ú·αDyaüaýD{·ý−o₉DéýDo·úé´é≠βQjäaýáéýáDyaüaýDz₂·´≠₉aDo×Diúa´öDwäo−₂äo₉ff−Dffýd·₉Djé₉´ffúa₉úβD
woúa₉éγ·dDséáä≠RRD2022PDUVXUQUVX] 0

471 mab₉é´a≠éoýD{·´äýoúoáé·−D×o₉D≠ä·DvýQjäé₂Dpý≠·á₉a≠éoýDo×DVkDta≠·₉éaú−RRD2022PD·VUTUXWY 8

470 lưéd·ý´·Do×Dqo−·₂ä−oýDjoff₂úéýáDéýDaDm·wQsaβ·₉Diúa´öDwäo−₂äo₉ff−Dwúaýa₉Dqo−·₂ä−oýDqffý´≠éoýRRD2022
PD 0

Citation Report

100



469 joüü·ý−ff₉a≠·Dh−−·übúβDo×DjDoýDiúa´öDwäo−₂äo₉ff−D×o₉Dtéα·dQkéü·ý−éoýaúDưaýDd·₉DWaaú−D
{₉aý−é−≠o₉−RRD2022PD·VUTY_UZ 0

468 zéáýé×é´aý≠Dpý´₉·a−·Do×Dlú·´≠₉oýD{ä·₉üaúDjoýdff´≠éưé≠βDéýDké₉a´Dz·üéü·≠aúDi·₉βúúoýé≠₉·ý·DbβDko₂éýáD
i·βoýdD~aýDooư·Dzéýáffúa₉é≠βRDVUUUYYZ 6

467 hDiuDüoýoúaβ·₉aDaDdé₉·´≠DbaýdDáa₂D−·üé´oýdff´≠o₉Dwé≠äDäéáäDaýdDäéáäúβDaýé−o≠₉o₂é´D´a₉₉é·₉Düobéúé≠βRRD
2022PD 0

466 y·´·ý≠Dw₉oá₉·−−DéýDpü₂₉oưéýáD≠ä·Dw·₉×o₉üaý´·Do×Dpý×₉a₉·dDwäo≠od·≠·´≠o₉−DưéaDv₂≠é´aúDmé·údD
taýé₂ffúa≠éoý−RRD2022PDVVPD 4

465 ké₉·´≠úβDlưaúffa≠éýáD≠ä·Dv₂≠é´aúDhýé−o≠₉o₂βDo×Dm·wQsaβ·₉·dDiúa´öDwäo−₂äo₉ff−Ddff₉éýáDhübé·ý≠D
vαédéγa≠éoýRDVUTVTU] 0

464 mé₉−≠Qw₉éý´é₂ú·−Dz≠ffdβDo×D{éQk·×é´é·ý≠D{éWjVDt‘·ý·Duaýo−ä··≠−Da−DuoWDna−Dz·ý−o₉−RD 3

463 {woQkéü·ý−éoýaúDta≠·₉éaú−Qia−·dDz≠a≠é´DyaýdoüQh´´·−−Dt·üo₉βRRD2021PD·VUT[]_X 0

462 hýé−o≠₉o₂é´DsowQkéü·ý−éoýaúDta≠·₉éaú−D×o₉Dwoúa₉éγa≠éoýQz·ý−é≠éư·Dwäo≠od·≠·´≠o₉−aDm₉oüDta≠·₉éaú−D
≠oDk·ưé´·−RDVUTVXWZ 9

461 z≠ffdβDoýDiúa´öDwäo−₂äo₉ff−Djäa₉a´≠·₉é−≠é´−D}−éýáDaD{woQz≠·₂D{äéýýéýáDt·≠äodRRD2022PDUYPD 2

460 VkDuaýoüa≠·₉éaúQia−·dDoβb₉édDz≠₉ff´≠ff₉·dDLhffQWz·VQw≠z·VQiwMDzff₉×a´·Dwúa−üoýDy·−oýaý´·DLzwyMD
z·ý−o₉DWé≠äDpü₂₉oư·dDw·₉×o₉üaý´·RD2022PDUTPDZ]_QZ_] 2

459 oéáäQ₂·₉×o₉üaý´·D₂oúa₉éγa≠éoýQéýd·₂·ýd·ý≠Dbúa´öD₂äo−₂äo₉ff−D₉·×₉a´≠éư·Déýd·αD−·ý−o₉−D·ýabú·dDbβD
aD−éýáú·Qúaβ·₉D₂a≠≠·₉ýDd·−éáýRRD2022PDX[PDYU[QYVT 0

458 wo≠·ý≠éaúDoff≠−≠aýdéýáD₂äβ−é´aúD₂₉o₂·₉≠é·−Do×Dýoư·úDbúa´öDa₉−·ýé´D₂äo−₂äo₉ff−Dh−wSh−wD₂äa−·−aDaD
×é₉−≠Q₂₉éý´é₂ú·−Déýư·−≠éáa≠éoýRRD2022PDUVPDW[XYQW[YX 1

457 húúQo₂≠é´aúDúoáé´Dd·ưé´·−Dba−·dDoýDbúa´öDa₉−·ýé´â��₂äo−₂äo₉ff−Dwé≠äD−≠₉oýáDýoýúéý·a₉Do₂≠é´aúD₉·−₂oý−·D
aýdDäéáäD−≠abéúé≠βRD2022PDYPDVTTTXZQVTTTXZ 6

456 toýoúaβ·₉Dubuz·Dwé≠äDoéáäDm·₉üéD~·úo´é≠βDaýdDhýé−o≠₉o₂é´Dw₉o₂·₉≠é·−RD 0

455 zff₂·₉éo₉D₂Q{β₂·Dzff₉×a´·Dko₂éýáDo×Djffbé´Dio₉oýDué≠₉éd·DưéaDtovDWDhd−o₉₂≠éoýRDVUTTXZT 1

454 wúa−üoýé´D·α´é≠a≠éoý−DéýD≠woQdéü·ý−éoýaúDüa≠·₉éaú−aD·××·´≠−Do×D−≠₉ff´≠ff₉aúD−βüü·≠₉βDaýdDüa≠·₉éaúD
aýé−o≠₉o₂βRD2022PDVXPDTWXTTY

453 VkDüa≠·₉éaú−D×o₉Do₉áaýé´DaýdD₂·₉oư−öé≠·D₂äo≠oưoú≠aé´−RD2022PD_XPDUTZ]WW 1

452 ké−´oư·₉βDo×DäéáäD≠ä·₉üo·ú·´≠₉é´D₂·₉×o₉üaý´·Do×DWzVQWz·VDýaýo₉ébboý−Dwé≠äD−ff₂·₉úa≠≠é´·DaýdD
qaýff−D−≠₉ff´≠ff₉·−RD2022PD_TWPDUZW]YT 0
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451 {woQdéü·ý−éoýaúD−·üé´oýdff´≠o₉Düa≠·₉éaú−Dwé≠äDäéáäD−≠abéúé≠βDaýdD·ú·´≠₉oýDüobéúé≠βDéýDá₉off₂QUUD
´äaú´oá·ýéd·D´oü₂offýd−aDtu‘DLtDdDjffPDháPDhffbDuDdDjffPDháPDhffbD‘DdDzPDz·PD{·bDtDâ� DuMRRD2022PD 1

450 lýäaý´·dDab−o₉₂≠éoýDéýDbúa´öD₂äo−₂äo₉·ý·DoýDad−o₉₂≠éoýDo×DséDaýdDrD×o₉Dff−·DéýD·ý·₉áβD´oýư·₉−éoýD
a₂₂úé´a≠éoý−RD2022PDYXPDU 0

449 pý≠·₉úaβ·₉Dxffa−éQioýdéýáDpý≠·₉a´≠éoý−DéýDVkDsaβ·₉·dDta≠·₉éaú−aDhDjúa−−é×é´a≠éoýDh´´o₉déýáD≠oD≠ä·D
v´´ff₂aý´βDo×Dpýưoúư·dDlý·₉áβDiaýd−RD2021PDUU__]QUVTTX 1

448 toé₉ˆ'Dbaýd−DéýD≠wé−≠·dD≠₉éúaβ·₉Dbúa´öD₂äo−₂äo₉·ý·aD·××·´≠−Do×D₂₉·−−ff₉·DaýdD·ú·´≠₉é´D×é·údRRD2022PD 0

447 xffaý≠ffüD≠₉aý−₂o₉≠Do×D−äo₉≠Qáa≠·Dtvzml{−Dba−·dDoýDüoýoúaβ·₉DtozéuRRD2022PD 0

446 l××·´≠Do×DéoýDé₉₉adéa≠éoýDoýD≠ä·₉üaúD´oýdff´≠éưé≠βDo×D₂äo−₂äo₉·ý·DaýdDffýd·₉úβéýáDü·´äaýé−üRD2022PD
[UPDTYZUTU 0

445 wäo−₂äo₉ff−Qb₉édá·dD≠·₉ýa₉βDü·≠aúDaúúoβD·ý´a₂−ffúa≠·dDéýD×·wQúaβ·₉·dDýé≠₉oá·ýQdo₂·dDá₉a₂ä·ý·D×o₉D
äéáäúβD·××é´é·ý≠D·ú·´≠₉o´a≠aúβ≠é´Däβd₉oá·ýD·ưoúff≠éoýRD2022PDUTPD[UUUQ[UVU 3

444 hDkm{Dz≠ffdβDoýD≠ä·Dwo≠·ý≠éaúDh₂₂úé´a≠éoýDo×Dn₉a₂ä·ý·Qséö·Dwff₉·DaýdDko₂·dDio₉oýDwäo−₂äéd·D
toýoúaβ·₉DéýDséQDaýdDuaQpoýDia≠≠·₉é·−RD2022PD_ZPDUVYQUWX

443 VkDüa≠·₉éaúDba−·dDä·≠·₉o−≠₉ff´≠ff₉·−D×o₉D−oúa₉Dúéáä≠Dd₉éư·ýD₂äo≠o´a≠aúβ≠é´DoVD₂₉odff´≠éoýRD 4

442 {ä·Dlú·ü·ý≠aúDwäo−₂äo₉ff−D×o₉Dy·´·ý≠Dzff−≠aéýabú·Dw₉o´·−−·−aDyffú·−DaýdDz≠₉a≠·áé·−DéýDw₉·₂a₉a≠éoýD
aýdDh₂₂úé´a≠éoý−RD 0

441 püaáéýáDWkDüoú·´ffúa₉Do₉é·ý≠a≠éoýDbβDo₉≠äoáoýaúQ₂aé₉D₂oúa₉éγa≠éoýDpyDüé´₉o−´o₂βRRD2022PDWTPD]XWZQ]XX[ 2

440 hýé−o≠₉o₂é´D·ú·´≠₉é´aúD₂₉o₂·₉≠é·−Do×Daúéáý·dDw≠z·VDýaýo₉ébboýDa₉₉aβ−Dá₉owýDbβDaD₂₉·Q₂a≠≠·₉ý·dD
−·ú·´≠éư·D−·ú·ýéγa≠éoýD₂₉o´·−−RDU

439 w·₉×o₉üaý´·Daýaúβ−é−Do×Db₉oadbaýdDtédQpyDá₉a₂ä·ý·Q₂äo≠o≠₉aý−é−≠o₉Dff−éýáD−≠₉aéý·dDbúa´öD
₂äo−₂äo₉ff−D−·ý−éýáDáa≠·aDkm{QulnmDéýư·−≠éáa≠éoýRD2022PDUT[U][ 1

438 taáý·≠o·α´é≠oý−DéýD₂äo−₂äo₉·ý·Düoýoúaβ·₉−PDbéúaβ·₉−PDaýdDưaýDd·₉DWaaú−Dä·≠·₉o−≠₉ff´≠ff₉·−RD2022PD
XPD 0

437 ldá·Düodé×é·dD₂äo−₂äo₉·ý·Dýaýo₉ébboýDä·≠·₉oôffý´≠éoý−aD₂₉oüé−éýáDü·≠aúQ×₉··D₂äo≠o´a≠aúβ−≠−D×o₉D
dé₉·´≠Doư·₉aúúDwa≠·₉D−₂úé≠≠éýáRD2022PDY[PDYX]VQYX_Z 0

436 z≠₉aéýDüodffúa≠éýáD·ú·´≠₉oýé´DbaýdDáa₂−DaýdDzxD·××é´é·ý´é·−Do×D−·üé´oýdff´≠o₉DVkDwdxDLxDdDzPDz·MD
üoýoúaβ·₉RRD2022PDUVPDV_ZX 1

435 néaý≠D≠woQ₂äo≠oýDab−o₉₂≠éoýDéýDt‘·ý·D₃ffaý≠ffüDdo≠−RRD2022PDWTPD]X]VQ]X_W 1

434 o·≠·₉oôffý´≠éoýDuaýoü·dé´éý·RRD2022PD·VUTY[X[ 8
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433 lýäaý´·dDéý≠·₉baýdD≠ffýý·úéýáDéýD≠woQdéü·ý−éoýaúD≠ffýý·úéýáD≠₉aý−é−≠o₉−D≠ä₉offáäDaýé−o≠₉o₂é´D·ý·₉áβD
dé−₂·₉−éoýRD2022PDUTYPD 2

432 lýäaý´·dD≠ä·₉üo·ú·´≠₉é´D₂·₉×o₉üaý´·DbβDúoý·Q₂aé₉D·ú·´≠₉oý−DaýdDboýdDaýäa₉üoýé´é≠βDéýD≠ä·D
≠woQdéü·ý−éoýaúDn·V’VD×aüéúβDo×Düa≠·₉éaú−Dwé≠äD’duRD2022PDUTYPD 2

431 {ä·Däaú×Qü·≠aúúé≠βDéýdff´·dDbβDoff≠Qo×Q₂úaý·D·ú·´≠₉é´D×é·údDoýD₂äo−₂äo₉·ý·Dýaýo₉ébboý−RD

430 mé₉−≠Q₂₉éý´é₂ú·−D−≠ffdβDo×D≠woQdéü·ý−éoýaúDo×zVSnazDưaýDd·₉DWaaú−Dä·≠·₉o−≠₉ff´≠ff₉·D×o₉D
₂äo≠o´a≠aúβ≠é´Da´≠éoýRD2022PDUUYVY[ 0

429 hDz≠₉oýáD{woQkéü·ý−éoýaúDz·üé´oýdff´≠o₉DúQiXjDwé≠äDoéáäDja₉₉é·₉Dtobéúé≠βRD2022PDUVZPDZTWZQZTXZ 0

428 {woQkéü·ý−éoýaúD{β₂·QppDiwStozéVwXDưdWDo·≠·₉o−≠₉ff´≠ff₉·−D×o₉DoéáäQw·₉×o₉üaý´·Dzoúa₉Dj·úú−RD
2022PDUVZPDXZ[[QXZ]W 1

427 io₉o₂ä·ý·DaýdDw₉é−≠éý·Dn₉a₂ä·ý·DVkDzä··≠−Da−Dwo≠·ý≠éaúDzff₉×a´·−D×o₉D≠ä·Dhd−o₉₂≠éoýDo×D
lú·´≠₉oýQyé´äDaýdDlú·´≠₉oýQk·×é´é·ý≠Dˇ�Qzβ−≠·ü−aDhDjoü₂a₉a≠éư·Dkm{Dz≠ffdβRRD2022PDUVPD 0

426 mé₉−≠Qw₉éý´é₂ú·−Djaú´ffúa≠éoý−DoýDz·üé´oýdff´≠éýáD˛µQn·zDaýdD˛µQzýzDtoýoúaβ·₉Duaýo−ä··≠−Dwé≠äD
wäo≠o´a≠aúβ≠é´Dh´≠éưé≠βD×o₉Dzffýúéáä≠Qk₉éư·ýDWa≠·₉Dz₂úé≠≠éýáRD2022PDYPDW_TTQW_UV 2

425 {woQkéü·ý−éoýaúDqaýff−Dn·wh−Dtoýoúaβ·₉aDhDké₉·´≠QiaýdQna₂Dz·üé´oýdff´≠o₉Dwé≠äDoéáäDaýdD
hýé−o≠₉o₂é´Dtobéúé≠βD×o₉Dl××é´é·ý≠Dwäo≠o´a≠aúβ≠é´DWa≠·₉Dz₂úé≠≠éýáRD2022PDU[PD 0

424 k·ý−é≠βD×ffý´≠éoýaúD≠ä·o₉βD−≠ffdβDo×Dýé≠₉oá·ýQdo₂·dDbúa´öD₂äo−₂äo₉·ý·Ddo₂·dDwé≠äDüoýa≠oüé´D
≠₉aý−é≠éoýDü·≠aú−Da−DäéáäD₂·₉×o₉üaý´·D·ú·´≠₉o´a≠aúβ−≠−D×o₉DuVD₉·dff´≠éoýD₉·a´≠éoýRRD2022PD 1

423 VkDta≠·₉éaú−D×o₉DW·a₉abú·Dlý·₉áβDoa₉ư·−≠éýáRDVUTUZVW 1

422 ~é−ffaúéγ·dDzlyzDpüaáéýáDo×Dzéýáú·Dtoú·´ffú·DbβDháSiúa´öDwäo−₂äo₉ff−Duaýo−ä··≠−RRD2022PDUXPD[Y 6

421 lýáéý··₉éýáDVkDta≠·₉éaú−D×o₉Dwäo≠o´a≠aúβ≠é´DWa≠·₉Qz₂úé≠≠éýáD×₉oüDaD{ä·o₉·≠é´aúDw·₉−₂·´≠éư·RRD2022PD
UYPD 4

420 lú·´≠₉oýé´PD{ä·₉üaúPDaýdD{ä·₉üo·ú·´≠₉é´D{₉aý−₂o₉≠Dw₉o₂·₉≠é·−Do×D˛µQnavD×₉oüDmé₉−≠Dw₉éý´é₂ú·−RRD2022PD
[PDUUZXWQUUZYW 2

419 ~é−ébú·Dvff≠Qo×Q₂úaý·Dwoúa₉éγ·dDsffüéý·−´·ý´·DaýdDlú·´≠₉oýé´Dy·−oýaý´·DéýDiúa´öDwäo−₂äo₉ff−RRD2022PD 0

418 hýé−o≠₉o₂é´Dab−o₉b·₉DaýdD≠ffýabú·D−off₉´·Do×DtpyD₉adéa≠éoýDba−·dDoýDaDbúa´öD₂äo−₂äo₉ff−QzéjD
ü·≠a−ff₉×a´·RD2022PDUTUTVT 5

417 kβýaüé´aúúβD{ffýabú·Dwúa−üoýQpýdff´·dD{₉aý−₂a₉·ý´βDéýDwa₉aúú·úDiúa´öDwäo−₂äo₉ff−Duaýo₉ébboý−RDU 0

416 sé≠äoá₉a₂äβQ×₉··DaýdDäéáäQ·××é´é·ý´βD₂₉·₂a₉a≠éoýDo×Dbúa´öD₂äo−₂äo₉off−Dd·ưé´·−DbβDdé₉·´≠D
·ưa₂o₉a≠éoýD≠ä₉offáäD−äadowDüa−öRRD2022PD 1

(2022-2022)

103



415 lü·₉áéýáD{woQkéü·ý−éoýaúD{·úúff₉·ý·DaýdD{·úúff₉éd·−D×o₉Di₉oadbaýdDwäo≠od·≠·´≠o₉−RRD2022PD·VVTTTUZ 8

414 }ú≠₉a×a−≠D₂äo≠oýé´−Da₂₂úé´a≠éoý−Do×D·ü·₉áéýáDVkQ‘·ý·−Db·βoýdDá₉a₂ä·ý·RD2022PDUUPDUVZUQUV]X 5

413 z≠ffdβDoýDhffuw−D−éγ·D₉·áffúa≠éoýDaýdDhffuw−SiwD₂äo≠o´a≠aúβ≠é´D₂·₉×o₉üaý´·RD2022PDUVYPDUUVUWW 0

412 hdưaý´·−DéýDý·a₉Qéý×₉a₉·dDaưaúaý´ä·Ddéod·D−éýáú·Q₂äo≠oýDd·≠·´≠o₉−RD2022PDUPDUTTTTY 2

411 lú·´≠₉oýé´DaýdDüaáý·≠é´D₂₉o₂·₉≠é·−Do×Däoý·β´oübDa₉−·ýé´D₂äo−₂äo₉ff−Dýaýo₉ébboý−DưéaDaD
×é₉−≠Q₂₉éý´é₂ú·−D−≠ffdβRD

410 zff₉×a´·DaýdDéý≠·₉×a´·D´oý≠₉oúDo×Dbúa´öD₂äo−₂äo₉ff−RD2022PD]PDZWVQZZV 2

409 }ú≠₉aQb₉oadbaýdPD×a−≠PDaýdD₂oúa₉éγa≠éoýQ−·ý−é≠éư·D₂äo≠o₉·−₂oý−·Do×DúowQ−βüü·≠₉βDVkDudzbVRDU 2

408 z´a≠≠·₉éýáDo×D·dá·Q−≠a≠·D·ú·´≠₉oý−D×₉oüDaD≠woQú·ư·úDa≠oüDúo´a≠·dDý·a₉D≠ä·DγéáγaáD·dá·Do×DaD
₂äo−₂äo₉·ý·Dýaýo₉ébboýRD2022PDWXYPDUUXZ][ 0

407 lú·´≠₉oýé´D−≠₉ff´≠ff₉·Do×Düoýoúaβ·₉DaýdDbéúaβ·₉Dbúa´öD₂äo−₂äo₉ff−Dwé≠äD´äa₉á·dDd·×·´≠−RD2022PDZPD

406 l××·´≠Do×D×ffúúβD×ffý´≠éoýaúéγa≠éoýDoýD´a₉₉é·₉Düobéúé≠βDo×D≠woQdéü·ý−éoýaúDiuRD2022PDWXZPDUUXZ_]

405 mé₉−≠Q₂₉éý´é₂ú·−Déýư·−≠éáa≠éoýDo×D≠ä·D−éáýé×é´aý≠Daýé−o≠₉o₂βDaýdDffú≠₉aäéáäD≠ä·₉üo·ú·´≠₉é´D·××é´é·ý´βDo×D
aDýoư·úD≠woQdéü·ý−éoýaúDnaVpVzVDa≠D₉ooüD≠·ü₂·₉a≠ff₉·RD2022PDXPDTVYTTU 2

404 {ä·D−·ý−é≠éư·D·ý·₉áβDbaýdD−≠₉ff´≠ff₉·DaýdD≠ä·D−₂é₉aúD´ff₉₉·ý≠DéýDä·úé´aúDá₉a₂ä·ý·−RD2022PDWYPDUTYWYU 0

403 lýäaý´·dDséý·a₉Dké´ä₉oé−üDo×Dmúa≠≠·ý·dQldá·Diúa´öDwäo−₂äo₉ff−Duaýo₉ébboý−RRD2022PD 0

402 {ä·o₉·≠é´aúD−≠ffdβDo×DtZ‘VDaýdDtZ‘‘KD−≠₉ff´≠ff₉·DLtdhffPDhábD‘PD‘KdzPDz·MaD·ú·´≠₉oýé´DaýdDo₂≠é´aúD
₂₉o₂·₉≠é·−PDabéúé≠βDo×D₂äo≠o´a≠aúβ≠é´Dwa≠·₉D−₂úé≠≠éýáDaýdD≠ffýabú·D₂₉o₂·₉≠é·−Dffýd·₉DbéaαéaúD−≠₉aéýRD 0

401 lú·´≠₉oýé´DaýdDo₂≠é´aúD₂₉o₂·₉≠é·−Do×Dqaýff−Dbúa´öDa₉−·ýé´Q₂äo−₂äo₉ff−Dh−wD₃ffaý≠ffüDdo≠−Dffýd·₉D
üaáý·≠é´D×é·údRRD2022PD 0

400 lú·´≠₉oýé´D₂₉o₂·₉≠é·−DaýdDo₂≠é´aúDab−o₉₂≠éoýDo×Düffú≠éQúaβ·₉D₂äo−₂äo₉·ý·D₃ffaý≠ffüD₉éýá−RD2022PDUVPDTXYWTW

399 lα₂úo₉éýáDaDäéáäQ´a₉₉é·₉Qüobéúé≠βDbúa´öD₂äo−₂äo₉ff−Stoz·VDä·≠·₉o−≠₉ff´≠ff₉·D×o₉DäéáäQ·××é´é·ý´βD≠äéýD
×éúüD−oúa₉D´·úú−RD2022PDVWZPDY[ZQY]Y 0

398 hDäéáäD−·ý−é≠éưé≠βDúo−−βDüod·D₉·−oýaý´·D₉·×₉a´≠éư·Déýd·αD−·ý−o₉Dba−·dDoýDzizD−≠₉ff´≠ff₉·RD2022PDWZPDUTYXYX 0
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397 pü₂₉oư·ü·ý≠Do×D≠ä·₉üo·ú·´≠₉é´D₂₉o₂·₉≠é·−D×o₉D−éúé´·ý·DbβD≠ä·Däβd₉oá·ýa≠éoýD·××·´≠RD2022PDWZPDUTYXVV 0

396 {ffýabú·Daýé−o≠₉o₂é´D₂ffú−·D₂äo≠oD₉·−₂oý−·Do×D“₉zWD´₉β−≠aúDa≠D´₉βoá·ýé´D≠·ü₂·₉a≠ff₉·−RD2022PDZWWPDXUW[[Y 0

395 wa−−éưa≠éoýD·××·´≠Do×Du{jkhDýaýo×éúüDoýDbúa´öD₂äo−₂äo₉ff−RD2022PDWZPDUTYXZZ

394 toýoQ·ú·ü·ý≠aúD−a≠ff₉abú·Dab−o₉b·₉DéýDý·a₉Qéý×₉a₉·dDüod·Qúo´ö·dD×éb·₉Dúa−·₉aDhD₉·ưé·wRD2022PDUVVPDUTXUTW 0

393 wäo≠o´a≠aúβ≠é´Däβd₉oá·ýD·ưoúff≠éoýD₉·a´≠éoýDwé≠äDäéáäD−oúa₉Q≠oQäβd₉oá·ýD·××é´é·ý´βDd₉éư·ýDbβD≠ä·D
zbVzWDüoýoúaβ·₉DaýdDyffpVSzbVzWDä·≠·₉o−≠₉ff´≠ff₉·Dwé≠äD−oúa₉Dúéáä≠RD2022PDYWVPDVWUWYV 3

392 zff₉×a´·Q·ýáéý··₉·dDtoVjaDaýDéd·aúD·ú·´≠₉od·D×o₉DVkD−·üé´oýdff´≠o₉Qba−·dD´oü₂ú·ü·ý≠a₉βD´é₉´ffé≠D
wé≠äDz´äo≠≠öβQba₉₉é·₉Q×₉··D´oý≠a´≠−RD2022PDVXPDUTT[_T 0

391 {ffýabú·Dab−o₉₂≠éư·Dýoýúéý·a₉é≠é·−Do×D−éúư·₉Qüodé×é·dD×·wQúaβ·₉Dbúa´öD₂äo−₂äo₉off−Dýaýo´oü₂o−é≠·−RD
2022PDVY_PDUZ]_Z_ 2

390 zéýáú·QWaúú·dDiúa´öDwäo−₂äo₉ff−Duaýo≠ffb·Da−DaDuvVDna−Dz·ý−o₉RD2022PDWUPDUTWXWX

389 ooý·β´oübQúéö·D₂ff´ö·₉·dDwb{·Düoýoúaβ·₉aDhD₂₉oüé−éýáDýQ≠β₂·D≠ä·₉üo·ú·´≠₉é´Düa≠·₉éaúDwé≠äD
ffú≠₉aúowDúa≠≠é´·D≠ä·₉üaúD´oýdff´≠éưé≠βRD2022PD_T[PDUZXXW_ 1

388
hýD·ü·₉áéýáDdé₉·´≠Düoýoúaβ·₉D˛·QhúwWaDoéáäD−≠abéúé≠βPDd·−é₉abú·D´a₉₉é·₉Düobéúé≠βPDuvVQ−·ý−é≠éư·D
−·ý−éýáD₂·₉×o₉üaý´·PDaýdD−ff₂·₉éo₉D´a≠aúβ≠é´D₂₉o₂·₉≠é·−D≠owa₉dD≠ä·Dýé≠₉oá·ýD₉·dff´≠éoýD₉·a´≠éoýRD
2022PDY_UPDUYWU_U

1

387 hýé−o≠₉o₂é´D·α´é≠oýD−≠a≠·−DaýdD·α´é≠oýé´Dab−o₉₂≠éoýD−₂·´≠₉aDéýDaD×₉··−≠aýdéýáDüoýoúaβ·₉Dbúa´öD
₂äo−₂äo₉ff−RD2022PDUXUPDUUYVW] 0

386 todffúa≠éoýDo×D−≠₉aéýDoýD·ú·´≠₉oýé´D−≠₉ff´≠ff₉·DaýdD´oý≠a´≠D≠β₂·Do×DiwSzýzDưaýDd·₉Dwaaú−D
ä·≠·₉o−≠₉ff´≠ff₉·RD2022PDYYPDUVYUTV 1

385 wäo−₂äo₉·ý·Duaýo₉ébboýQhffáü·ý≠·dDv₂≠o·ú·´≠₉oýé´−D×o₉Dlýäaý´·dDooú·Dlα≠₉a´≠éoýRRD2021PDUXWPDVUYX_QVUYY_11

384 ja₉boýDdo₂éýáD·××·´≠DoýD≠ä·Do₂≠o·ú·´≠₉oýé´D₂₉o₂·₉≠é·−Do×D≠ä·DruvWDüa≠·₉éaúRD2021PDY]YPDVXTQVYX

383 z·ú×Qséüé≠éýáDzβý≠ä·−é−Do×D}ú≠₉a≠äéýDn·LUUTMDzéýáú·Dj₉β−≠aúDưéaDsé₃ffédDt·≠aúRRD2021PD·VUTZWXU 3

382 }ú≠₉aäéáäDhýé−o≠₉o₂é´D{₉aý−₂o₉≠Dw₉o₂·₉≠é·−Do×Diúa´öDwäo−₂äo₉ff−Dmé·údDl××·´≠D{₉aý−é−≠o₉−Dy·aúéγ·dDbβD
ldá·Djoý≠a´≠RD2022PD]PDVUTT_]] 3

381 yaüaýDhýé−o≠₉o₂βDaýdDwoúa₉éγa≠éoýQz·ý−é≠éư·Dwäo≠od·≠·´≠éoýDéýDVkDiévz·QWz·Do·≠·₉o−≠₉ff´≠ff₉·RRD
2021PDZPDWX[ZWQWX[[T 4

380 lú·´≠₉é´aúDaýdDáaúưaýoüaáý·≠é´D₂₉o₂·₉≠é·−Do×Dbúa´öD₂äo−₂äo₉ff−D−éýáú·D´₉β−≠aú−RD2021PD[PDUV[QUW_
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379 }ýéư·₉−aúé≠é·−Do×Daýoüaúoff−D₂₉o₂·₉≠é·−DéýD·ú·´≠₉oýD≠₉aý−₂o₉≠D≠ä₉offáäDdé××·₉·ý≠D“Q−äa₂·dD
₂äo−₂äo₉·ý·Dýaýo₉ébboýDd·ưé´·−RD2022PDWZPD 0

378 oéáäQ₂·₉×o₉üaý´·D≠ä·₉üo·ú·´≠₉é´D₂₉o₂·₉≠é·−Do×D−≠₉aéý·dD≠woQdéü·ý−éoýaúD≠·úúff₉éffüRD2021PDYPD 0

377 w·₉−₂·´≠éư·−Do×DVkDta≠·₉éaú−D×o₉Dv₂≠o·ú·´≠₉oýé´Dpý≠·á₉a≠éoýRD2022PDWVPDVUUTUU_ 9

376 {woQdéü·ý−éoýaúDýobú·D≠₉aý−é≠éoýQü·≠aúDdé´äaú´oá·ýéd·−D×o₉Dýaýo₂äo≠oýé´−DaýdDo₂≠o·ú·´≠₉oýé´−aD
z≠a≠ff−DaýdD₂₉o−₂·´≠−RD2022PDUYPDWZ[YQWZ_X 4

375 VkDúaβ·₉·dDbúa´öDa₉−·ýé´Q₂äo−₂äo₉ff−Düa≠·₉éaú−aDzβý≠ä·−é−PD₂₉o₂·₉≠é·−PDaýdDd·ưé´·Da₂₂úé´a≠éoý−RD2022
PDUYPDW[W[QW[YV 3

374 {ä·o₉·≠é´aúD₂₉·dé´≠éoýDo×Dýoư·úD≠woQdéü·ý−éoýaúDaffα·≠é´Düa≠·₉éaúDzén·zDaýdD−≠ffdβDo×Dé≠−D·ú·´≠₉oýé´D
aýdDo₂≠é´aúD₂₉o₂·₉≠é·−RD2022PD

373 ubj‘DL‘dmPDjúPDi₉PDpMDwé≠äDoéáäúβDhýé−o≠₉o₂é´Dm·₉üéD~·úo´é≠βPDv₂≠é´aúPDt·´äaýé´aúDaýdDlú·´≠₉é´D
{₉aý−₂o₉≠Dw₉o₂·₉≠é·−RD2022PDUUUYYU 0

372 w₉o₂·₉≠é·−DaýdDa₂₂úé´a≠éoý−Do×D₃ffaý≠ffüDdo≠−Dd·₉éư·dD×₉oüD≠woQdéü·ý−éoýaúDüa≠·₉éaú−RD2022PD[PD

371 zéáýD₉·ư·₉−aúDo×Dja−éüé₉Qsé×−äé≠γD≠o₉₃ff·Dwé≠äD−·₂a₉a≠éoýDdé−≠aý´·aDhD≠ä·o₉·≠é´aúDáfféd·D≠oD
·α₂·₉éü·ý≠a≠éoýRD2022PDUTYPD 0

370 wäo≠oýé´D−₂éýDoaúúD·××·´≠DéýD≠wé−≠·dD×·wQúaβ·₉Daýé−o≠₉o₂é´D≠woQdéü·ý−éoýaúDa≠oüé´D´₉β−≠aú−RD2022PD
UTYPD 3

369 lú·´≠₉é´Dt·≠aúDjoý≠a´≠−D≠oDtoýoúaβ·₉Diúff·Dwäo−₂äo₉ff−aDlú·´≠₉oýé´DaýdDjä·üé´aúDw₉o₂·₉≠é·−RD2022PDUYWXYT

368 wäo≠o·ú·´≠₉oýé´D₂₉o₂·₉≠é·−DaýdDd·ưé´·−Do×DVkD‘·ý·−RD2022PD

367 y·ưé·wDo×D₉·´·ý≠D₂₉oá₉·−−PD´äaúú·ýá·−PDaýdD₂₉o−₂·´≠−Do×DVkDüa≠·₉éaú−Qba−·dD−äo₉≠Dwaư·ú·ýá≠äD
éý×₉a₉·dD₂äo≠od·≠·´≠o₉−RRD 0

366 v₂≠o≠ä·₉üaúDyaüaýDz₂·´≠₉o−´o₂βDo×Diúa´öDwäo−₂äo₉ff−DoýDaDnoúdDzffb−≠₉a≠·RRD2022PDUVPD 1

365 z·ý−éýáD₂₉o₂·₉≠é·−Do×Dýoýü·≠aúDdo₂·dDbúff·D₂äo−₂äo₉·ý·D≠owa₉dDuvDaýdDuvDVDüoú·´ffú·−aDhD
×é₉−≠Q₂₉éý´é₂ú·−D−≠ffdβRD 0

364 z≠abéúéγa≠éoýDo×Diúa´öDwäo−₂äo₉·ý·DbβDldá·Qz·ú·´≠éư·Dhd−o₉₂≠éoýDo×DjZTDtoú·´ffú·−RD2022PDUVZPDZ][XQZ][_ 0

363 hD×é₉−≠Q₂₉éý´é₂ú·−D−≠ffdβDoýD≠ä·Dad−o₉₂≠éoýD₂₉o₂·₉≠é·−Do×D₂äo−₂äo₉·ý·Doαéd·D×o₉D₂oúúff≠aý≠D₉·üoưaúD
×₉oüDwa≠·₉RD2022PDWY[PDUU_UTW 0

362 hýé−o≠₉o₂é´Dpý×₉a₉·dDy·−₂oý−·DaýdDv₉é·ý≠a≠éoýQk·₂·ýd·ý≠Dz≠₉aéýQ{ffýéýáDo×D≠ä·Dlú·´≠₉oýé´D
z≠₉ff´≠ff₉·DéýDubzé{·RRD2022PD 1
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361 ”hd−o₉₂≠éoýDü·´äaýé−üDo×D≠β₂é´aúDüoýoäβd₉oαβ₂ä·ýaý≠ä₉·ý·DoýD₂oúβưéýβúD´äúo₉éd·Düé´₉o₂úa−≠é´−—RD
2021PDW_PD][TQ][[

360 lú·´≠₉oýé´D{₉aý−₂o₉≠DéýDié₂ä·ýβú·ý·Du·≠wo₉öDtoýoúaβ·₉aDw₉o₂o−aú−D×o₉DVdDtffú≠é×ffý´≠éoýaúD
ja₉boýQia−·dDuaýod·ưé´·−RD

359 y·−·a₉´äDw₉oá₉·−−DéýDiéoü·dé´aúDmé·úd−Do×DVkDuaýoüa≠·₉éaú−D×₉oüDn₉off₂D~hDzéýáú·Q·ú·ü·ý≠RD2022PD]_

358 hýé−o≠₉o₂βDo×D≠ä·₉üaúD≠₉aý−₂o₉≠DéýD₂äo−₂äo₉·ý·aDhD´oü₂a₉a≠éư·D×é₉−≠Q₂₉éý´é₂ú·−D−≠ffdβDff−éýáD
dé××·₉·ý≠D·α´äaýá·Q´o₉₉·úa≠éoýD×ffý´≠éoýaúRD

357 hd−o₉₂≠éoýDaýdDtéá₉a≠éoýDo×Dzéúư·₉DoýDn₉off₂Dp~Dz·üé´oýdff´≠o₉DLTTUMDzff₉×a´·−DbβDk·ý−é≠βDmffý´≠éoýaúD
{ä·o₉βRD2022PDUVZPD]UWXQ]UXV 0

356 joü₂ff≠a≠éoýaúDz≠ffdβDo×D≠ä·DjVwXDtoýoúaβ·₉Da−DaDz≠abú·D{woQkéü·ý−éoýaúDta≠·₉éaúDwé≠äDoéáäD
ja₉₉é·₉Dtobéúé≠βaDpü₂úé´a≠éoý−D×o₉Duaýo·ú·´≠₉oýé´Dk·ưé´·−RD 1

355 häa₉oýoưQioäüDo−´éúúa≠éoý−DéýD₂äo−₂äo₉·ý·D₃ffaý≠ffüD₉éýá−aDta−−Daýé−o≠₉o₂βD´oü₂·ý−a≠éoýDbβD
´oý×éý·ü·ý≠D₂o≠·ý≠éaúRD2022PDUTYPD 0

354 lýáéý··₉éýáDwúa−üoýé´Dlýưé₉oýü·ý≠−D×o₉DVkDta≠·₉éaú−DaýdDVkQia−·dDwäo≠od·≠·´≠o₉−RRD2022PDV[PD 1

353 {ä·Daýé−o≠₉o₂é´D₂úa−üoýDdé−₂·₉−éoýDaýdDdaü₂éýáDéýDüffú≠éúaβ·₉D]QwüüýDbo₉o₂ä·ý·D−≠₉ff´≠ff₉·−RD

352 yooüQ{·ü₂·₉a≠ff₉·Dpý×₉a₉·dDwäo≠od·≠·´≠o₉−Dwé≠äD“·₉oQkéü·ý−éoýaúDaýdDu·wD{woQkéü·ý−éoýaúD
ta≠·₉éaú−RD2022PDUVPDZT_ 1

351 lú·´≠₉oýé´Dz·ú×Qwa−−éưa≠éoýDo×Dzéýáú·D~a´aý´βDéýDiúa´öDwäo−₂äo₉ff−DưéaDpoýéγa≠éoýRRD2022PDUV]PDU[Z]TU 0

350 oéáäQz₂··dDaýdDoéáäQy·−₂oý−éưé≠βDzéúé´oýSiúa´öQwäo−₂äo₉ff−Doβb₉édDwúa−üoýé´DWaư·áfféd·D
hưaúaý´ä·Dwäo≠od·≠·´≠o₉RD 2

349 v₂≠o·ú·´≠₉oýé´Dw₉o₂·₉≠é·−Do×D˛–QtovD{ffý·dDbβDoDko₂aý≠DéýDké××·₉·ý≠Djoý´·ý≠₉a≠éoýRRD2022PDUYPD

348 naff´ä·Dl××·´≠DoýDVkDwäo−₂äo₉ff−Dhúúo≠₉o₂·−â��Dlý·₉á·≠é´−RD

347 {wé−≠·dDbúa´öD₂äo−₂äo₉ff−Qba−·dDưaýDd·₉DWaaú−D−≠a´ö−D×o₉D×éb·₉Qéý≠·á₉a≠·dD₂oúa₉éü·≠·₉−RRD2022PD]PD·aboTW[Y 3

346 lú·´≠₉oýé´DbaýdD−≠₉ff´≠ff₉·DaýdD´ä·üé´aúDboýdéýáDéýD≠₉éáoýaúDz·DaýdD{·RD2022PDUVPDTYYUUT

345 joü₂ff≠a≠éoýaúDk·−éáýDo×D˛–Qh−wS˛‡Qh−wD~·₉≠é´aúD{woQkéü·ý−éoýaúDooüoôffý´≠éoýD×o₉Dwäo≠oưoú≠aé´D
h₂₂úé´a≠éoý−RD2022PDUVPDUZZV

344 saýdaffDú·ư·ú−DaýdDüaáý·≠oQo₂≠é´aúD≠₉aý−₂o₉≠D₂₉o₂·₉≠é·−Do×DaD−·üéQké₉a´D−β−≠·üRD2022PDUTYPD
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343 lï‹�·´≠Do×DýoýQüaáý·≠é´Ddo₂éýáDoýDüaáý·≠é´D−≠a≠·DaýdDséSuaDad−o₉₂≠éoýDaýdDdéï‹�ff−éoýDo×Dbúa´öD
₂äo−₂äo₉·ý·RRD2022PD 0

342 té´₉o−´o₂é´Do₂≠é´aúDýoýúéý·a₉é≠é·−DaýdD≠₉aý−é·ý≠D´a₉₉é·₉Ddβýaüé´−DéýDéýdéffüD−·ú·ýéd·Dýaýo−ä··≠RD
2022PDWTPDU[_Z[ 1

341 wäo−₂äo₉·ý·DQDaýD·ü·₉áéýáD≠woQdéü·ý−éoýaúDüa≠·₉éaúaD₉·´·ý≠Dadưaý´·−DéýD−βý≠ä·−é−PD
×ffý´≠éoýaúéγa≠éoýPDaýdDa₂₂úé´a≠éoý−RD 2

340 vb−·₉ưa≠éoýDo×Dýoý≠₉éưéaúD≠o₂oúoáé´aúD·ú·´≠₉oýé´D−≠₉ff´≠ff₉·Do×Do₉≠äo₉äoübé´Dzýz·RD2022PDZPD

339 pý≠·₉×a´éaúD´oý≠a´≠DaýdD·ú·´≠₉oýé´D₂₉o₂·₉≠é·−DéýD≠ä·Dä·≠·₉oôffý´≠éoýDba−·dDoýDbúa´öD₂äo−₂äo₉ff−DaýdD
bo₉o₂ä·ý·RD2022PDVUTPDUUUXZW 0

338 mé₉−≠Q₂₉éý´é₂ú·−D−≠ffdβDo×DbaýdDaúéáýü·ý≠DaýdD·ú·´≠₉oýé´D−≠₉ff´≠ff₉·Do×Dh₉−·ý·ý·SzýzVD
ä·≠·₉o−≠₉ff´≠ff₉·−RD2022PDUXVPDUUYV[U

337 {ffýý·úéýáD·××·´≠DéýD₂äo−₂äo₉·ý·D≠ä₉offáäDdoffbú·Dba₉₉é·₉−RD2022PDWYUPDUUX[[[

336 {woQdéü·ý−éoýaúD“ývSiúff·wDưaýDd·₉DWaaú−Dä·≠·₉o−≠₉ff´≠ff₉·Dff−·dD×o₉Dưé−ébú·Qúéáä≠Dd₉éư·ýDwa≠·₉D
−₂úé≠≠éýáaDhD×é₉−≠Q₂₉éý´é₂ú·−D−≠ffdβRRD2022PDV[]PDUVUWY_ 0

335 {ä·D≠β₂·QppDw≠z·VSWzVDưaýDd·₉DWaaú−Dä·≠·₉o−≠₉ff´≠ff₉·aDhDäéáäD·××é´é·ý´βDwa≠·₉Q−₂úé≠≠éýáD
₂äo≠o´a≠aúβ−≠RD2022PD[VWPDUVVUTW 1

334 h≠oüé´Q−´aú·D×₉é´≠éoýDo×Dbúa´öD₂äo−₂äo₉ff−D×₉oüD×é₉−≠Q₂₉éý´é₂ú·−D´aú´ffúa≠éoý−aDpý−·ý−é≠éưé≠βDo×D×₉é´≠éoýD
ffýd·₉D≠ä·DäéáäQúoadRD2022PDU[VPDUT[Y_T 0

333 hýoüaúoff−DýoýQ·₃fféúéb₉éffüD₉·−₂oý−·DéýDbúa´öD₂äo−₂äo₉ff−D≠oD−ffbQáa₂DüédQéý×₉a₉·dD·α´é≠a≠éoýRRD
Nature CommunicationsPD2022PDUWPDVZZ[ 17.4 1

332 y·´·ý≠Dd·ư·úo₂ü·ý≠Do×D≠woQdéü·ý−éoýaúDüaáý·≠é´Düa≠·₉éaú−RD2022PD 1

331 {ä·₉üaúD{₉aý−₂o₉≠DaýdDt·´äaýé´aúDw₉o₂·₉≠é·−Do×Dsaβ·₉·dDvαβ´äaú´oá·ýéd·−Dsajffv‘DL‘DdDzPDz·PDaýdD
{·MRD 1

330 {ä·D₃ffaý≠ffüD´oý×éý·ü·ý≠D·××·´≠−DoýD≠ä·D·ú·´≠₉oýé´D₂₉o₂·₉≠é·−Do×Düoýoúaβ·₉Dn·zDýaýo₉ébboýDwé≠äD
≠ffb·Q·dá·dD₉·´oý−≠₉ff´≠éoýRRD2022PD 1

329 lü·₉á·ý≠D₂₉o₂·₉≠é·−DéýD−ff₂·₉´₉β−≠aú−Do×Da≠oüé´aúúβD₂₉·´é−·Dýaýo´úff−≠·₉−DaýdD´oúúoédaúDýaýo´₉β−≠aú−RD 1

328 taýé₂ffúa≠éýáD≠ä·D·ú·´≠₉oýé´D−≠₉ff´≠ff₉·DaýdD₂äβ−é´−D₂₉o₂·₉≠é·−DéýDüoýoúaβ·₉DtoVpWi₉WDưéaD−≠₉aéýDaýdD
do₂éýáRD 1

327
pý−éáä≠−Déý≠oD´oý≠₉oúúabú·D·ú·´≠₉oýé´D₂₉o₂·₉≠é·−Do×DVkD≠β₂·QppD{wéýQn₉a₂ä·ý·SáQjuXWDaýdD≠β₂·QpD
{wéýQn₉a₂ä·ý·SäiuDư·₉≠é´aúDä·≠·₉oôffý´≠éoý−DưéaD·α≠·₉ýaúD·ú·´≠₉é´D×é·údDaýdD−≠₉aéýD·ýáéý··₉éýáRD2022
PDUV]VUZ

326 jdzSzépVaDhD₂₉oüé−éýáD≠woQdéü·ý−éoýaúDüa≠·₉éaú−D×o₉D₂äo≠o´a≠aúβ≠é´Dwa≠·₉D−₂úé≠≠éýáRD2022PDW]PDUTYZWZ 0
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325 {woQdéü·ý−éoýaúD−·üé´oýdff´≠éýáDháV‘DL‘´ d´ zPDz·MDwé≠äDqaýff−Qéýdff´·dDbfféú≠QéýD·ú·´≠₉é´D×é·úd−DaýdD
üod·₉a≠·DbaýdD·dá·−D×o₉Doư·₉aúúDwa≠·₉D−₂úé≠≠éýáRD2022PDY_[PDUYW[T[ 1

324 VkDta≠·₉éaú−D×o₉Dl××é´é·ý≠Dwäo≠od·≠·´≠éoýaDvư·₉ưé·wPDt·´äaýé−ü−PDw·₉×o₉üaý´·DaýdD}~QpyDyaýá·D
h₂₂úé´a≠éoý−RDUTPD 5

323 {ä·Ddé₉·´≠éoýQd·₂·ýd·ý≠DdffaúQü·´äaýé−üD−·ý−o₉Dba−·dDoýDá₉a₂ä·ý·D−ff₉×a´·D₂úa−üoýD₂oúa₉é≠oýD
aýdD´oü₂o−é≠·D₂äo≠oýé´D−≠₉ff´≠ff₉·Dwé≠äDbúa´öD₂äo−₂äo₉ff−RD2022PDUQU

322 l××·´≠−Do×D−ffb−≠₉a≠·DoýD´aưé≠βD₂úa−üoýD₂oúa₉é≠oý−DéýDüoýoúaβ·₉Dtozâ��D·üb·dd·dDéýDaýDa−βüü·≠₉é´D
´aưé≠βRD

321 m·₉₉o·ú·´≠₉é´é≠βDéýDffý≠wé−≠·dDä·≠·₉obéúaβ·₉−Do×D≠₉aý−é≠éoýDü·≠aúDdé´äaú´oá·ýéd·−RD2022PDW[ZPD_[WQ_[] 7

320 sa≠≠é´·Ddβýaüé´−DaýdD·úa−≠é´D₂₉o₂·₉≠é·−Do×Dbúa´öD₂äo−₂äo₉ff−RD2022PDUTYPD 0

319 ké₉·´≠Ddâ��dDäβb₉édéγa≠éoýDü·´äaýé−üD×o₉D−≠₉oýáDaýé−o≠₉o₂é´D´a₉₉é·₉D≠₉aý−₂o₉≠DéýDúaβ·₉·dDtoVzi₉VRD
2022PDUTYPD 0

318 húúo≠₉o₂·−D−·ú·´≠éoýDa₂₉o₂o−Do×D₂äo≠o´a≠aúβ≠é´DjvVD₉·dff´≠éoýD×₉oüD×é₉−≠D₂₉éý´é₂ú·−D−≠ffdé·−RD2022PDUTT[YU 0

317 j₉é≠é´aúD₉·ưé·wDaýdD₉·´·ý≠Dadưaý´·−Do×DVkDüa≠·₉éaú−Qia−·dDáa−D−·ý−o₉−D×o₉D×oodD−₂oéúaá·Dd·≠·´≠éoýRDUQVX 2

316 u·wDVkDüa≠·₉éaúaD{woQdéü·ý−éoýaúDbúa´öD₂äo−₂äo₉ff−DLVkDiwMRD

315 km{DaýdD{kkm{D−≠ffdé·−Do×D−≠₉ff´≠ff₉aúPD·ú·´≠₉oýé´DaýdDo₂≠é´aúD₂₉o₂·₉≠é·−Do×D≠ä·Déýo₉áaýé´D−oúa₉D
₂·₉oư−öé≠·−D‘wbi₉WDL‘DdDséDo₉DuaMRDUQUX 0

314 pü₂a´≠Do×D≠ä·Djäaýý·úD{äé´öý·−−DoýD≠ä·Dwäo≠o₉·−₂oý−·Do×Diúa´öDh₉−·ýé´DtédQpý×₉a₉·dD
wäo≠od·≠·´≠o₉−RD

313 w₉o₂·₉≠é·−PD₂·₉×o₉üaý´·DaýdDüffú≠édéü·ý−éoýaúDa₂₂úé´a≠éoý−Do×D−≠abú·Dú·adQ×₉··Dj−Vháiéi₉ZDdoffbú·D
₂·₉oư−öé≠·RD2022PDVZPDUTT[WU 2

312 {woQkéü·ý−éoýaúDuaýoüa≠·₉éaú−D×o₉Dzoúa₉Dj·úúD{·´äýoúoáβRD2022PDUTWQUU_ 0

311 jä·üé´aúúβD×ffý´≠éoýaúéγ·dD₂äo−₂äo₉·ý·−DaýdD≠ä·é₉Dff−·DéýD≠ä·Dwa≠·₉D−₂úé≠≠éýáD₉·a´≠éoýRD 0

310 t·´äaýé´aúPD·ú·´≠₉oýé´DaýdD₂äo≠o´a≠aúβ≠é´D₂₉o₂·₉≠é·−Do×Dbéýa₉βDn·Qba−·dDüa≠·₉éaú−Dn·‘VDL‘DdDiPDjPD
uMDwé≠äD₂·ý≠aáoýaúD−≠₉ff´≠ff₉·RD 1

309 hbDéýé≠éoDäéáäQ≠ä₉offáä₂ff≠D−´₉··ýéýáDo×D≠₉aý−é≠éoýDü·≠aúDdoffbú·D´äaú´oá·ýéd·Düoýoúaβ·₉−Da−DäéáäúβD
·××é´é·ý≠Dbé×ffý´≠éoýaúD´a≠aúβ−≠−D×o₉D₂äo≠o´ä·üé´aúDaýdD₂äo≠o·ú·´≠₉o´ä·üé´aúDwa≠·₉D−₂úé≠≠éýáRD 3

308 pü₂₉oưéýáD₂·₉×o₉üaý´·Do×Düoýoúaβ·₉Da₉−·ý·ý·D≠ffýý·úD×é·údQ·××·´≠D≠₉aý−é−≠o₉−DbβDd·×·´≠−RD
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307 }ú≠₉aQ−·ý−é≠éư·D₂oúa₉éγa≠éoýQ₉·−oúư·dDbúa´öD₂äo−₂äo₉ff−Däoüoôffý´≠éoýD₂äo≠od·≠·´≠o₉Dd·×éý·dDbβD
×·₉₉o·ú·´≠₉é´Ddoüaéý−RDNature CommunicationsPD2022PDUWPD 17.4 12

306 hýD·ü·₉áéýáDbédé₉·´≠éoýaúDaffα·≠é´D₂o−≠Q₂äo−₂äo₉·ý·D˛µQzývDüoýoúaβ·₉aDhD₂₉oüé−éýáDqaýff−D
−·üé´oýdff´≠o₉Dwé≠äD₂äo≠o´a≠aúβ≠é´Da´≠éưé≠βD×o₉D−oúa₉Qd₉éư·ýDwa≠·₉D−₂úé≠≠éýáD₉·a´≠éoýRD2022PD 0

305 lýáéý··₉éýáDưaýDd·₉DWaaú−Dta≠·₉éaú−D×o₉Dhdưaý´·dDt·≠a₂äo≠oýé´−RD 2

304 y·aúQ≠éü·D×é₉−≠Q₂₉éý´é₂ú·−D´aú´ffúa≠éoý−Do×Dffú≠₉a×a−≠D´a₉₉é·₉Ddβýaüé´−Do×Dzýz·S{évVDä·≠·₉oôffý´≠éoýD
ffýd·₉DséODéü₂úaý≠a≠éoýRD

303 l××·´≠Do×DtovWDbff××·₉Dúaβ·₉DoýD≠ä·D·ú·´≠₉oýé´D−≠₉ff´≠ff₉·Do×DhúQiwDéý≠·₉×a´·RD 0

302 }ýd·₉−≠aýdéýáD₉aýdoüD≠·ú·á₉a₂äDýoé−·DéýD≠woQdéü·ý−éoýaúDiwSy·zVDä·≠·₉oéý≠·₉×a´·RD2022PDUVTPDVYWYT[ 0

301 k·≠·´≠éoýDo×DiúoodDwúa−üaDjoý´·ý≠₉a≠éoýD{ä·o₉·≠é´aúúβD}−éýáDzwyQia−·dDiéo−·ý−o₉Dlü₂úoβéýáD
iúa´öDwäo−₂äo₉Dsaβ·₉−DaýdDké××·₉·ý≠Dt·≠aú−RD 3

300 zwé≠´äabú·Duoýúéý·a₉Dv₂≠é´aúDhb−o₉₂≠éoýDo×Dt·≠aúâ��v₉áaýé´Dm₉aü·wo₉ö−RDVVTT[[_ 3

299 j·úúDt·üb₉aý·Djaüoff×úaá·dDt·≠aúDvαéd·â��iúa´öDwäo−₂äo₉ff−Diéoüéü·≠é´Duaýo´oü₂ú·αDlýäaý´·−D
wäo≠oQ´ä·üoQdβýaüé´Dm·₉₉o₂≠o−é−RD2022PDUXPDVZYY[QVZY[T 3

298 }ý´oýư·ý≠éoýaúD·α´é≠oýé´D−≠a≠·−Dwé≠äD₂äoýoýD−éd·baýd−DéýDúaβ·₉·dD−éúé´oýDdé₂äo−₂äéd·RD 5

297 y·−oýaý´·D×úffo₉·−´·ý´·D·ýáéý··₉éýáDéýDäβb₉édD−β−≠·ü−D´oý−é−≠Do×Dbé·α´é≠oýD₃ffaý≠ffüDdo≠−DaýdD
aýé−o≠₉o₂é´Dü·≠a−ff₉×a´·−RD

296 lú·´≠₉oýé´D≠₉aý−₂o₉≠DéýDbé₂ä·ýβú·ý·Dý·≠wo₉öDüoýoúaβ·₉aDw₉o₂o−aú−D×o₉DVkDüffú≠é×ffý´≠éoýaúD
´a₉boýQba−·dDýaýod·ưé´·−RD2022PDUYW__W 2

295 oéáäQ₂·₉×o₉üaý´·Db₉oadbaýdD₂äo≠od·≠·´≠o₉Dba−·dDoýDwdz·VSbúa´öD₂äo−₂äo₉ff−Dä·≠·₉odéod·RD2022
PDUVTPDVWUUTW 1

294 z≠₉aéýD·ýáéý··₉éýáDoýD≠ä·D≠ä·₉üo·ú·´≠₉é´D₂·₉×o₉üaý´·Do×Düoýoúaβ·₉DhúwWaDhD×é₉−≠Q₂₉éý´é₂ú·−D−≠ffdβRD
2022PDUUYWZY

293 pü₂₉oưéýáDoa₉−äDlýưé₉oýü·ý≠aúDz≠abéúé≠βDo×Dm·wQsaβ·₉Diúa´öDwäo−₂äo₉ff−DbβDso´aúDjäa₉á·D{₉aý−×·₉RDVVTW_Z[ 0

292 k·üoý−≠₉a≠éoýDo×D₂a−−éư·úβDxQ−wé≠´ä·dDaýdDüod·Qúo´ö·dDo₂·₉a≠éoý−D≠ä₉offáäDdé−₂·₉−éoýD´oý≠₉oúDéýD
l₉Qdo₂·dD×éb·₉Dúa−·₉−Dwé≠äDaD´βúéýd₉é≠·Qba−·dD−a≠ff₉abú·Dab−o₉b·₉RD2022PDUU_TZX 1

291 hDiúa´öDwäo−₂äo₉ff−Qia−·dDmab₉βâ��wˆ'₉o≠Djaưé≠βDaýdDp≠−Dh₂₂úé´a≠éoýD×o₉Dy·ư·₉−ébú·Djoúo₉Dzwé≠´äéýáRDVVTTUW[

290 t·≠aúQ₂äo−₂äo₉ff−Dý·≠wo₉öDoýDw≠LUUUMRD2022PD_PDTXYTTV 0
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289 z≠₉oýáDbffúöQ−ff₉×a´·Déý≠·₉a´≠éoýDdoüéýa≠·dDéýQ₂úaý·Daýé−o≠₉o₂βDo×D·ú·´≠₉oýé´D−≠₉ff´≠ff₉·DéýDna{·RD2022
PDYPD 0

288 oéáäDhýé−o≠₉o₂é´Dv₂≠o·ú·´≠₉oýé´−DéýDtoýoúaβ·₉Diéýa₉βDt]‘UVDLtDdDtoPDWbD‘DdDzPDz·PD{·MRD2022PDUXPDV[TYZQV[TZV1

287 y·´·ý≠Dadưaý´·−DéýD×é·údQ·××·´≠D≠₉aý−é−≠o₉−D×o₉Dä·aưβDü·≠aúDéoýDd·≠·´≠éoýRD

286 w₉·₂a₉a≠éoýPD−βý≠ä·−é−PD₂₉o₂·₉≠é·−DaýdD´äa₉a´≠·₉éγa≠éoýDo×Dá₉a₂ä·ý·Qba−·dDVkDýaýoQüa≠·₉éaú−D×o₉D
béo−·ý−o₉−DaýdDbéo·ú·´≠₉oýé´−RD2022PDU_PDVZY[QVZ_X 3

285 mé₉−≠Q₂₉éý´é₂ú·−D−≠ffdβDo×D≠ä·D´oý≠a´≠D₉·−é−≠aý´·DaýdDo₂≠o·ú·´≠₉oýé´D₂₉o₂·₉≠é·−Do×Dwdz·VSto{·VDưaýD
d·₉DWaaú−Dä·≠·₉o−≠₉ff´≠ff₉·Do₂≠o·ú·´≠₉oýé´Dd·ưé´·−RD2022PD[]PDY[Q[U 1

284 {₉éboúoáé´aúD₂₉o₂·₉≠é·−Do×DuéQiwSuéD´oa≠éýá−D₂₉odff´·dDbβD·ú·´≠₉oú·−−D´oQd·₂o−é≠éoýRD2022PDXXWPDUV]ZW[ 2

283 ‘{úvDL‘´ d´ rPDybPDj−MaDuoư·úDVkD−·üé´oýdff´≠o₉−Dwé≠äDäéáäD·ú·´≠₉oýDüobéúé≠é·−PDffú≠₉aQúowDúa≠≠é´·D
≠ä·₉üaúD´oýdff´≠éưé≠é·−DaýdDäéáäD≠ä·₉üo·ú·´≠₉é´D×éáff₉·−Do×Dü·₉é≠Da≠D₉ooüD≠·ü₂·₉a≠ff₉·RD2022PDY__PDUYW_VX 2

282 vư·₉aúúDdé₉·´≠D₂äo≠o´a≠aúβ≠é´Dwa≠·₉Q−₂úé≠≠éýáDoýDjVüüQá₉a₂äβý·aDaDýoư·úD≠woQdéü·ý−éoýaúD´a₉boýD
aúúo≠₉o₂·RD 0

281 oéáäQw·₉×o₉üaý´·Dtoýoúaβ·₉Di·uH_δ≠·α≠δVμμHD{₉aý−é−≠o₉−DWé≠äD}ú≠₉aäéáäDvýQz≠a≠·Djff₉₉·ý≠aDhDkm{D
joff₂ú·dDWé≠äDulnmDz≠ffdβRD2022PDUQZ 4

280 wäo−₂äo₉·ý·RD2022PDUVUQUX]

279 z··öéýáDuoư·úDsowQzβüü·≠₉βDVkDta≠·₉éaú−Dwé≠äDz≠₉oýáDpýQ₂úaý·Dhýé−o≠₉o₂βRDUPD

278 VdDio₉oýQué≠₉éd·Dm·a≠ff₉éýáDiXD{·≠₉aä·d₉o−aDaýDl××é´é·ý≠Dwäo≠o´a≠aúβ−≠D×o₉DWa≠·₉Dz₂úé≠≠éýáRD

277 k·₂·ýd·ý´·Do×D{ffýý·úéýáDt·´äaýé−üDoýD{woQkéü·ý−éoýaúDta≠·₉éaúDwa₉aü·≠·₉−aDhD
oéáäQ{ä₉offáä₂ff≠Dz≠ffdβRD2022PDU[PD 6

276 }ú≠₉a×a−≠Dja₉₉é·₉Qjoff₂ú·dDpý≠·₉úaβ·₉Djoý≠₉a´≠éoýPDjoä·₉·ý≠Dpý≠₉aúaβ·₉Dto≠éoý−PDaýdDwäoýoýD
{ä·₉üaúéγa≠éoýDkβýaüé´−Do×Diúa´öDwäo−₂äo₉ff−RD2022PDVVPDYVWTQYVWY

275 oéáäQw·₉×o₉üaý´·DaýdDsowQwow·₉D{₉aý−é−≠o₉−Dia−·dDoýDhýé−o≠₉o₂é´Dtoýoúaβ·₉D˛†DQD{·vVRD2022PDU[PD 4

274 y·áffúa≠éoýDo×D·ú·´≠₉oýé´DaýdDo₂≠é´aúD₂₉o₂·₉≠é·−Do×Düoýoúaβ·₉Dbúa´öD₂äo−₂äo₉ff−DbβD´oQdo₂éýáDiDaýdD
zéRD2022PDUVPDTZYTWU

273 oéáäQw·₉×o₉üaý´·D₂DQ≠β₂·DVkDml{Dia−·dDoýDtoýoúaβ·₉Dn·jDwé≠äDoéáäDooú·Dtobéúé≠βaDhDkm{QulnmD
z≠ffdβRDVVTTW]] 2

272 tédQpý×₉a₉·dDv₂≠o·ú·´≠₉oýé´Dk·ưé´·−Dia−·dDoýD{woQkéü·ý−éoýaúDta≠·₉éaú−Db·βoýdDn₉a₂ä·ý·aD
z≠a≠ff−DaýdD{₉·ýd−RD2022PDUVPDVVZT 2
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271 ma₉Qéý×₉a₉·dDaýé−o≠₉o₂é´Do₂≠é´aúD₂₉o₂·₉≠é·−Do×DHHzé_Wu_XHHDüé´₉o−₂ä·₉·Da₉₉aβ−Dba−·dDoýDbúa´öD
₂äo−₂äo₉ff−Qúéö·D−≠₉ff´≠ff₉·−RD2022PDUV]PD

270 {ffýabú·Dz´äo≠≠öβDba₉₉é·₉DéýDqaýff−Q‘naV’Sn₉a₂ä·ý·DL‘S’DdDzPDz·PD{·bD‘Dâ� D’MDưaýDd·₉DWaaú−D
ä·≠·₉o−≠₉ff´≠ff₉·−RD 0

269 {ffýabú·D·ú·´≠₉oýé´D₂₉o₂·₉≠é·−Do×D≠woQdéü·ý−éoýaúDjWuSaý≠éüoý·ý·DưaýDd·₉DWaaú−Dä·≠·₉o−≠₉ff´≠ff₉·RD

268 lýäaý´·dDz₂éýD{ä·₉üo₂ow·₉DéýDwäo−₂äo₉·ý·Duaýo₉ébboý−DưéaDldá·Qz≠a≠·Dtodé×é´a≠éoý−RD2022PDUVPDVWYT 1

267 {woQdéü·ý−éoýaúDjzévDaýdDjn·vaDdé₉·´≠QbaýdQáa₂D−·üé´oýdff´≠o₉−Dwé≠äDýo₉üaúSaýoüaúoff−D
affα·≠é´é≠βD×o₉D−oúa₉D´·úú−DaýdDaúöaúéQü·≠aúQéoýDba≠≠·₉é·−RD2022PDWXPDWZYWTU

266 }ý×oúdéýáD·−−·ý´·Do×Dýaýo−´é·ý´·D×o₉Déü₂₉oư·dDwa≠·₉D−₂úé≠≠éýáDäβd₉oá·ýDá·ý·₉a≠éoýDéýD≠ä·Dúéáä≠Do×D
ý·wúβD·ü·₉á·ý≠Dýaýo´a≠aúβ−≠−RD2022PD 1

265 t‘DLt´ d´ hffPDhábD‘´ d´ zPDz·PD{·MDüoýoúaβ·₉−aDw₉oüé−éýáD₂äo≠o´a≠aúβ−≠−D×o₉Doαβá·ýD·ưoúff≠éoýD₉·a´≠éoýD
wé≠äD·α´·úú·ý≠Dúéáä≠D´a₂≠ff₉·D´a₂abéúé≠βRD2022PDZTTPDUYXTYY 1

264 t·´äaýé´aúD−≠₉aéýDaýdD·ú·´≠₉é´D×é·údD≠ffýabú·D·ú·´≠₉oýé´D−≠₉ff´≠ff₉·Do×Dbúa´öSưéoú·≠D₂äo−₂äo₉·ý·DưaýD
d·₉DWaaú−Dä·≠·₉o−≠₉ff´≠ff₉·aDm₉oüD≠β₂·DpD≠oD“Q−´ä·ü·D−β−≠·üRD2022PDUZ_PDUUT]ZW

263 ioýdéýáDo·≠·₉oá·ý·é≠βDpýdff´éýáDsowDsa≠≠é´·D{ä·₉üaúDjoýdff´≠éưé≠βDaýdDoéáäD{ä·₉üo·ú·´≠₉é´D
w·₉×o₉üaý´·DéýDVkDjd{·VRD 2

262 zýz·Dýaýo−ä··≠Da₉₉aβ−D×éúüD×o₉D≠₉a´·DuvVDd·≠·´≠éoýDa≠D₉ooüD≠·ü₂·₉a≠ff₉·RD2022PDW[TPDUWVXT[ 0

261 mffúúβDaffα·≠é´DaýdDüffú≠é×ffý´≠éoýaúDo×D≠woQdéü·ý−éoýaúD˛·DQn·zDaýdD˛·DQn·z·RD2022PDUTZPD 1

260 l××·´≠Do×D−≠a´öéýáDo₉d·₉DoýD≠ä·Dưéb₉a≠éoýD₂₉o₂·₉≠é·−Do×Dbéúaβ·₉Dbúa´öD₂äo−₂äo₉ff−RD2022PDX[]PD

259 iúa´öDwäo−₂äo₉ff−aDmffýdaü·ý≠aúDw₉o₂·₉≠é·−DaýdDpý×úff·ý´·Do×Dpü₂ff₉é≠é·−Dpýdff´·dDbβDp≠−Dzβý≠ä·−é−RD
2022PDUXPDWX]Z[QWX][X 1

258 h≠oüé´aúúβDzäa₉₂PDjúo−·dDiéúaβ·₉Dwäo−₂äo₉·ý·Dldá·−DbβDz·ú×Qwa−−éưa≠éoýRD2022PDUZPDUV]VVQUV]WT 0

257 y·´·ý≠D₂₉oá₉·−−DéýD≠ä·D·dá·D₉·´oý−≠₉ff´≠éoýDo×D≠woQdéü·ý−éoýaúDüa≠·₉éaú−RD2022PDYYPDXUXTTW 1

256 sa₉á·Dlα´é≠oýQk₉éư·ýDséý·a₉DaýdDuoýúéý·a₉Dv₂≠é´aúDw₉o´·−−·−DéýDtoýoúaβ·₉−Do×Dué≠₉oá·ýDh₉−·ýéd·D
aýdDué≠₉oá·ýDhý≠éüoýéd·RD 0

255 oéáäúβD·××é´é·ý≠Dwa≠·₉D−₂úé≠≠éýáDéýD−≠·₂Q−´ä·ü·Dw≠zVSnaz·DưaýDd·₉DWaaú−Dä·≠·₉oôffý´≠éoýRD2022PDUWVPDTYYTTU

254 hdưaý´·dDuaýo−≠₉ff´≠ff₉·dDjoýôffáa≠·dDté´₉o₂o₉off−Dwoúβü·₉Dh₂₂úé´a≠éoýDéýDaD{aýd·üD
wäo≠o·ú·´≠₉o´ä·üé´aúDj·úúD×o₉Doβd₉oá·ýDlưoúff≠éoýDy·a´≠éoýRDVVTUWYU

Citation Report

112



253 z≠₉aéýQ≠ffýabú·Düaáý·≠é´D≠₉aý−é≠éoýDéýD×·wQúaβ·₉DU{Q~z·VRD2022PDUVUPDT[VXTV 0

252 hDýoư·úD≠woQdéü·ý−éoýaúD≠₉aý−é≠éoýDü·≠aúDdé´äaú´oá·ýéd·Da−Dwa≠·₉D−₂úé≠≠éýáD₂äo≠o´a≠aúβ−≠Dwé≠äD
·α´·úú·ý≠D₂·₉×o₉üaý´·−RDUTPD

251 jä·üé´aúDlý·₉áβQk₉éư·ýDsé≠äéa≠éoýDw₉·₂a₉a≠éoýDo×Dk·×·´≠Qyé´äD{₉aý−é≠éoýDt·≠aúDuaýo−≠₉ff´≠ff₉·−D×o₉D
lú·´≠₉o´a≠aúβ≠é´Doβd₉oá·ýDlưoúff≠éoýRDVVTV[[_ 0

250 toýoúaβ·₉Dn·VzaDhýDaffα·≠é´D−·üé´oýdff´≠o₉Dwé≠äDäéáäD´a₉₉é·₉Düobéúé≠βD×o₉Dü·≠aúDLuaPDrPDtáMQéoýD
ba≠≠·₉βDaýod·−RD2022PDUWVPDT[YTTU

249 lα´é≠oýDúo´aúéγa≠éoýDoýD₂â��éâ��ýDôffý´≠éoý−DéýD≠woQdéü·ý−éoýaúD´₉β−≠aú−RD2022PDUTZPD

248 {woQdéü·ý−éoýaúD´oü₂ú·ü·ý≠a₉βDáa≠·Q₂₉oá₉aüüabú·DwuDôffý´≠éoý−D×o₉D₉·´oý×éáff₉abú·D₉·´≠é×é·₉D
´é₉´ffé≠RD 0

247 hD−≠abú·DúowQ−βüü·≠₉βD{Q₂äa−·Do×DtzéV“XDLtDdDtoPDWbD“DdDwPDh−MDýaýo−ä··≠−Dwé≠äD₂₉oüé−éýáD
·ú·´≠₉oýé´DaýdD₂äo≠oưoú≠aé´D₂₉o₂·₉≠é·−aDpý−éáä≠D×₉oüD×é₉−≠Q₂₉éý´é₂ú·−D´aú´ffúa≠éoý−RD2022PDUVUPDT[WUTU

246 {woQdéü·ý−éoýaúDjwVDaýdDséαjwVDLDαdUDaýdDVMDüRD2022PDUTZPD 0

245 z≠₉oýáDv₂≠é´aúDlα´é≠a≠éoýDaýdDoéáäD{ä·₉üo·ú·´≠₉é´Dw·₉×o₉üaý´·DéýDVkDooú·βQwäo−₂äo₉·ý·D
toýoúaβ·₉RDVVTTXTT 1

244 {·Qü·déa≠·dD·ú·´≠₉oQd₉éư·ýDoαβá·ýD·ưoúff≠éoýD₉·a´≠éoýRD2022PD 12

243 z≠₉aéýDüodffúa≠·dD·ú·´≠₉oýé´DaýdDo₂≠é´aúD₂₉o₂·₉≠é·−Do×Dúa≠·₉aúúβD−≠é≠´ä·dDtozéVuXS‘zéVuXDL‘dWPD{éMD
VkDä·≠·₉o−≠₉ff´≠ff₉·−RD2022PDUUYX[U 1

242 mé₉−≠D₂₉éý´é₂ú·−D−≠ffdβDo×DbéaαéaúúβDd·×o₉ü·dDä·αaáoýaúDbff´öú·dD‘zDL‘dn·DaýdDzéMDüoýoúaβ·₉−Dwé≠äD
úéáä≠Dab−o₉₂≠éoýDéýD≠ä·Dưé−ébú·D₉·áéoýRD2022PDUW_XY[

241 pýöô·≠Q₂₉éý≠·dDá₉a₂ä·ý·DaýdDüoúβbd·ýffüDdé−ffú×éd·Dba−·dDáa−D−·ý−o₉−D×o₉D≠oαé´PD×úaüüabú·PDaýdD
a≠üo−₂ä·₉é´Dáa−·−RD2022PD

240 núobaúD−≠₉ff´≠ff₉·D−·a₉´äD×o₉Dý·wDVkDw≠zz·Daúúo≠₉o₂·−DaýdD≠ä·é₉D₂o≠·ý≠éaúD×o₉D≠ä·₉üo·ú·´≠é₉´DaýdD
₂é·γo·ú·´≠₉é´Da₂₂úé´a≠éoý−RD2022PD]TYPDUW__UW 1

239 z₂éýDd·₂·ýd·ý≠Dnoo−â��oˆ⁄ý´ä·ýQúéö·D·××·´≠DéýDaD−≠₉aéý·dD₂äo−₂äo₉·ý·D−ff₂·₉úa≠≠é´·RD2022PDU[TPDUUT_W[

238 mé₉−≠Q₂₉éý´é₂ú·−D−≠ffdβDoýD≠ä·D·ú·´≠₉oýé´D₂₉o₂·₉≠é·−Do×Dúaβ·₉·dDnaVvWS{·vVDä·≠·₉oúaβ·₉−D×o₉D
äéáäQ₂·₉×o₉üaý´·D·ú·´≠₉oýé´Dd·ưé´·−RD2022PDZTVPDUYXW]V 1

237 pü₂ff₉é≠βD₂₉o₂·₉≠é·−DéýD₂äo−₂äo₉·ý·aDmé₉−≠Q₂₉éý´é₂ú·−D´aú´ffúa≠éoý−DaýdD´oü₂a₉é−oý−RD2022PDUYUPDUT[TTZ

236 {woDýoư·úD·a−éúβD·α×oúéa≠·dD₃ffa≠·₉ýa₉βD´äaú´oá·ýéd·−Dwé≠äDäéáäD₂·₉×o₉üaý´·Do×D₂äo≠o´a≠aúβ≠é´D
äβd₉oá·ýD₂₉odff´≠éoýRD2022PDZTXPDUYXYYY 1
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235 k·−éáýéýáDaD₂·₉×·´≠Dwäo−₂äo₉·ý·Qwúa−üoýDab−o₉b·₉DaýdDéýư·−≠éáa≠éýáDé≠−Dá·oü·≠₉é´Dé₉₉·áffúa₉é≠βD
·××·´≠−aDhD−éüffúa≠éoýD−≠ffdβRD2022PDUYZPDUT]YU_

234 xffa−éQwúaýa₉D≠·≠₉a´oo₉déaý≠·D´a₉boýDu·≠wo₉ö−Dwé≠äD≠ffýabú·D·ú·´≠₉oýé´D₂₉o₂·₉≠é·−D´oübéý·dDwé≠äD
}ú≠₉aQoéáäD´a₉₉é·₉Düobéúé≠βDaýdDo₂≠é´aúDab−o₉₂≠éoýDjo·××é´é·ý≠aD{woQdéü·ý−éoýaúDi·VjRD2022PDZTXPDUYXZXX

233 týQdo₂·dD−éýáú·Da≠oüDýaýoγβü·D´oü₂o−é≠·dDhffD×o₉D·ýäaý´éýáD·ýγβüa≠é´DaýdD₂äo≠o≠ä·₉üaúD
≠ä·₉a₂βRD2022PDZV]PDXU_QXWX

232 VkDbo₉oýQýé≠₉éd·D×·a≠ff₉éýáDiXD≠·≠₉aä·d₉o−aDhýD·××é´é·ý≠D₂äo≠o´a≠aúβ−≠D×o₉Dwa≠·₉D−₂úé≠≠éýáRD2022PD
YWUPDUUVZZV 0

231 hd−o₉₂≠éoýDo×DjvPDuvPDaýdDzvVDáa−·−DoýD₂₉é−≠éý·DaýdD−éýáú·DuéWD´úff−≠·₉Ddo₂·dDa₉−·ý·ý·Düoýoúaβ·₉D
×o₉Dé≠−D₂o≠·ý≠éaúDa₂₂úé´a≠éoýDa−D−·ý−o₉Do₉Dad−o₉b·ý≠DbβDd·ý−é≠βD×ffý´≠éoýaúD≠ä·o₉βD−≠ffdβRD2022PDUVU[PDUUW][U 0

230
hýé−o≠₉o₂é´DaýdDoff≠−≠aýdéýáDü·´äaýé´aúPD≠ä·₉üaúD´oýdff´≠éoýPDo₂≠é´aúPDaýdD₂é·γo·ú·´≠₉é´D₉·−₂oý−·−D
éýDaDýoư·úD−·üé´oýdff´≠éýáDijuDüoýoúaβ·₉D´oý×é₉ü·dDbβD×é₉−≠Q₂₉éý´é₂ú·−DaýdDüa´äéý·Dú·a₉ýéýáRD2022PD
VTTPDYTTQYT_

0

229 lú·´≠₉é´D×é·údQDaýdD₂oúa₉é−a≠éoýQd·₂·ýd·ý≠D≠woQ₂äo≠oýDab−o₉₂≠éoýDéýDbéúaβ·₉Dbúa´öD₂äo−₂äo₉ff−RD2022
PDUWWPDUUV__Z 0

228 {ffýéýáD·ú·´≠₉oýé´DaýdDo₂≠é´aúD₂₉o₂·₉≠é·−Do×Dá₉a₂ä·ý·SäQiuDä·≠·₉obéúaβ·₉DưéaD−ff₉×a´·Düodé×é´a≠éoýRD
2022PDZTYPDUYXY_U 3

227 taáý·≠₉oýD−₂ff≠≠·₉éýáDffú≠₉aQ≠äéýD{évVD×éúü−D×o₉D₂äo≠o´a≠aúβ≠é´D₉·dff´≠éoýDo×Dff₉aýéffüRD2022PDYXWPDUUZUVU 0

226 toú·´ffúa₉Dü·´äaýé´−Dü·´äaýé−ü−D×o₉Dffú≠₉aúowDb·ýdéýáD−≠é××ý·−−Do×Düoýoúaβ·₉D−éúé´·ý·RD2022PDWWPDUTXW][ 0

225 {woQdéü·ý−éoýaúDtáhúVzXDa−D₂o≠·ý≠éaúD₂äo≠o´a≠aúβ−≠D×o₉Dwa≠·₉D−₂úé≠≠éýáDaýdD−≠₉a≠·áé·−D≠oDboo−≠Dé≠−D
₂·₉×o₉üaý´·RD2022PDZTYPDUYX]VZ 0

224 {woQkéü·ý−éoýaúDtáaúV−XDa−Dwo≠·ý≠éaúDwäo≠o´a≠aúβ−≠D×o₉DWa≠·₉Dz₂úé≠≠éýáDaýdDz≠₉a≠·áé·−D≠oDioo−≠Dé≠−D
w·₉×o₉üaý´·RD 0

223 jäa₂≠·₉DURDpý≠₉odff´≠éoýRD2022PDUQWV 0

222 k·−éáýéýáDzýzStozVDưaýDd·₉DWaaú−Dä·≠·₉oôffý´≠éoýD×o₉Ddé₉·´≠D“Q−´ä·ü·D₂äo≠o´a≠aúβ≠é´Doư·₉aúúD
wa≠·₉Q−₂úé≠≠éýáDbβDkm{Déýư·−≠éáa≠éoýRD2022PDVXPDVUWVUQVUWWT 1

221 hbýo₉üaúDúéý·a₉Ddé´ä₉oé−üD≠₉aý−é≠éoýDéýD≠woQdéü·ý−éoýaúDwdwzRD2022PDUXPDUXUV_QUXUWX 0

220 néaý≠DéýQ₂úaý·Do₂≠é´aúDaýdD·ú·´≠₉oýé´Daýé−o≠₉o₂βDo×D≠·úúff₉·ý·aDaD₃ffaý≠é≠a≠éư·D·α₂úo₉a≠éoýRD2022PDUXPDUVVW]QUVVXZ0

219 vαéda≠éoýDb·äaưéo₉Do×Dúaβ·₉·dDm·ýn·{·VDLýDdDWPDXPDYMDaýdDj₉Vn·V{·ZDáoư·₉ý·dDbβDéý≠·₉úaβ·₉D
´off₂úéýáRD2022PDUXPDUUXYVQUUXZT 0

218 jäa₂≠·₉DZRDu·α≠Dn·ý·₉a≠éoýDlú·´≠₉oýé´−Dia−·dDoýDhýé−o≠₉o₂é´DVkDta≠·₉éaú−RD2022PDUZ]QU][ 0
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217 uoýQ·₃fféúéb₉éffüD−₂éýQ≠₉aý−₂o₉≠D₂₉o₂·₉≠é·−Do×DjoS₂äo−₂äo₉·ý·SjoDt{qDwé≠äDýoýQ´oúúéý·a₉D
·ú·´≠₉od·−Dffýd·₉Dü·´äaýé´aúDb·ýdéýáRD 0

216 jäa₂≠·₉DVRDk·×·´≠Dlýáéý··₉éýáDéýDsaβ·₉·dDiúa´öDwäo−₂äo₉ff−D×o₉Dtffú≠éQmffý´≠éoýaúDv₂≠o·ú·´≠₉oýé´−RD
2022PDWWQYV 0

215 WXwjúUUDüoýoúaβ·₉aDaýDffý·α₂úo₉·dDVkDüa≠·₉éaúDwé≠äDüod·₉a≠·Ddé₉·´≠Dbaýdáa₂DaýdD−≠₉oýáD
ưé−ébú·Qúéáä≠Dab−o₉₂≠éoýD×o₉DäéáäúβD·××é´é·ý≠D−oúa₉D´·úú−RD2022PDUXPDUVW]ZQUVW_X 0

214 {ä·o₉·≠é´aúDy·−·a₉´äDo×D≠woQdéü·ý−éoýaúDá·₉üaý·≠ä·₉DéýD−odéffüQéoýDba≠≠·₉βRD2022PDT 0

213 lú·´≠₉é´aúDaýdDáaúưaýoüaáý·≠é´D₂₉o₂·₉≠é·−Do×Dbúa´öD₂äo−₂äo₉ff−D−éýáú·D´₉β−≠aú−RD2022PDVYPDYQVV 0

212 toýoúaβ·₉D{éupDwé≠äDhýé−o≠₉o₂é´Dv₂≠é´aúDaýdDt·´äaýé´aúDw₉o₂·₉≠é·−RD2022PDUVPDUVTV 0

211 y·ưé·wDéýD−é≠ffD≠₉aý−üé−−éoýD·ú·´≠₉oýDüé´₉o−´o₂·Dwé≠äDüa´äéý·Dú·a₉ýéýáRD2022PDXWPDT]UTTU 0

210 {äé´öý·−−Dk·₂·ýd·ý≠D}ú≠₉a×a−≠Djäa₉á·D{₉aý−×·₉DéýDiwStozDVDo·≠·₉o−≠₉ff´≠ff₉·RDVVTZ_YV 0

209 pý×₉a₉·dDséáä≠Dlüé−−éoýDk·ưé´·−Dia−·dDoýD{woQkéü·ý−éoýaúDta≠·₉éaú−RD2022PDUVPDV__Z 2

208 ~aýDd·₉DWaaú−Déü₂₉éý≠éýáDo×Dbúa´öQ₂äo−₂äo₉ff−Qúéö·Dbéýa₉βDaúúoβ·dDüoýoúaβ·₉−Dwé≠äD≠ffýabú·DbaýdD
áa₂−DaýdDüoé₉ˆ'D−ff₂·₉−≠₉ff´≠ff₉·−RD2022PDUTZPD 0

207 hýDéüaá·Déý≠·₉a´≠éoýDa₂₂₉oa´äD≠oD₃ffaý≠ffüQ₂äa−·D·ýáéý··₉éýáDo×D≠woQdéü·ý−éoýaúDüa≠·₉éaú−RD2022PD
UWPD 0

206 n·₉üaýéffüQba−·dDüoýo·ú·ü·ý≠aúDaýdDbéýa₉βD≠woQdéü·ý−éoýaúDüa≠·₉éaú−aD{ä·o₉·≠é´aúDaýdD
·α₂·₉éü·ý≠aúDéýư·−≠éáa≠éoý−DaýdD₂₉oüé−éýáDa₂₂úé´a≠éoý−RD 0

205 ké××ff−éư·Dd·ý−é≠βD₉·−₂oý−·Do×D·ú·´≠₉oý−DéýDaýé−o≠₉o₂é´Düffú≠ébaýdD−β−≠·ü−RD2022PDUTZPD 0

204 joưaú·ý≠D×ffý´≠éoýaúéγa≠éoýDo×Dbúa´öD₂äo−₂äo₉ff−Dýaýo−ä··≠−DưéaDéý−·ý−é≠éư·Dáúβ´édβúDaγéd·D₂oúβü·₉D
wé≠äDdff₉abú·D−≠abéúé≠βRD 0

203 mé₉−≠Q₂₉éý´é₂ú·−D−≠ffdβDo×DvQ×ffý´≠éoýaúéγ·dD≠woQdéü·ý−éoýaúDh−wDüoýoúaβ·₉−aDlú·´≠₉oýé´D−≠₉ff´≠ff₉·PD
ü·´äaýé´aúPD₂é·γo·ú·´≠₉é´PDaýdDo₂≠é´aúD₂₉o₂·₉≠é·−RD 0

202 {ä·Düa₉₉éaá·Do×D‘·ý·−DaýdDoβd₉oá·ú−aDmffýdaü·ý≠aú−PDh₂₂úé´a≠éoý−PDaýdDvff≠úooöRD2022PDUTTWV[ 0

201 lü·₉áéýáDúowQdéü·ý−éoýaúDüa≠·₉éaú−D×o₉Dýaýo·ú·´≠₉oü·´äaýé´aúD−β−≠·ü−D₉·−oýa≠o₉−RD2023PDUUPDVUQYV 0

200 oéáäúβD≠ffýabú·DbaýdDéýư·₉−éoýDéýDhiV‘XDLDhdn·DPDzýPDwbbDidRD2022PDZPD 0
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199 lú·´≠₉oýé´DaýdDo₂≠é´aúD₂₉o₂·₉≠é·−Do×D≠ä·Dbff´öú·dDaýdD₂ff´ö·₉·dD₂äa−·−Do×D₂äo−₂äo₉·ý·DaýdD
a₉−·ý·ý·RD 0

198 VkD‘·ý·−aDv₂≠é´aúDaýdDv₂≠o·ú·´≠₉oýé´Dw₉o₂·₉≠é·−DaýdDh₂₂úé´a≠éoý−DéýDwäo≠oýé´Dk·ưé´·−RDVVTZYT[ 0

197 w₉·dé´≠éoýDo×D{woQkéü·ý−éoýaúDn₉off₂Dp~Dué≠₉éd·−DhαuβDLhDdDzýPDn·PDo₉DzéMaDkéư·₉−·Dz≠oé´äéoü·≠₉é´D
ya≠éo−PDm·₉₉oüaáý·≠é−üPDaýdDhffα·≠é´Dt·´äaýé´aúDw₉o₂·₉≠βRD_WUZQ_WVY 0

196 lú·´≠₉oýé´DaýdDv₂≠é´aúDw₉o₂·₉≠é·−Do×DiwPDpýz·Dtoýoúaβ·₉DaýdDiwSpýz·Do·≠·₉oôffý´≠éoýDwé≠äD
w₉oüé−éýáDwäo≠o·ú·´≠₉oýé´Dw·₉×o₉üaý´·RD2022PDUYPDZVUX 0

195 z´aýýéýáD≠ffýý·úéýáDüé´₉o−´o₂βD−≠ffdβDo×Dýa≠ff₉aúDbúa´öDa₉−·ýé´RD2022PDUTZPD 0

194 wäoýoýQúéüé≠·dD≠₉aý−₂o₉≠Do×D≠woQdéü·ý−éoýaúD−·üé´oýdff´≠o₉−aDxffad₉ff₂oú·D−´a≠≠·₉éýáDaýdD×₉··D
´a₉₉é·₉D−´₉··ýéýáRD2022PDUTZPD 1

193 mé·údDlýäaý´·ü·ý≠D×o₉D≠ä·Djoü₂o−é≠·Dt‘·ý·Siúa´öDwäo−₂äo₉ff−Qia−·dDt·≠a−ff₉×a´·RD2022PDUVPDWUYY 0

192 VkDz≠₉ff´≠ff₉·−Dia−·dDmé·údQl××·´≠D{₉aý−é−≠o₉−DLy·ưé·wMRD2022PDZ[PDUUWXQUUYU 0

191 uoư·úD≠woQdéü·ý−éoýaúDwdz·D₂äa−·aDhD₂ff´ö·₉·dDüa≠·₉éaúDwé≠äD·α´·úú·ý≠D·ú·´≠₉oýé´DaýdDo₂≠é´aúD
₂₉o₂·₉≠é·−RD2022PDU[PD 1

190 wäoýoýDaýäa₉üoýé´é≠βDaýdD≠ä·₉üaúD´oýdff´≠éưé≠βDo×D≠woQdéü·ý−éoýaúDưaýDd·₉DWaaú−Düa≠·₉éaú−aDhD
₉·ưé·wRD2022PDZYPD 0

189 yobff−≠D₉ooüQ≠·ü₂·₉a≠ff₉·D×·₉₉oüaáý·≠é−üDéýdff´·dDbβDd·×·´≠D·ýáéý··₉éýáDéýDüoýoúaβ·₉DtozVRD
2022PDUYYVVT 0

188 oéáäQ₂·₉×o₉üaý´·D·ú·´≠₉oýDüobéúé≠βDaýdD₂äo≠oab−o₉₂≠éoýDéýDiéVvVz·Dýaýo₉ébboý−RD2022PDUVUPDUXU_TV 0

187 wäo−₂äo₉ff−Dba−·dDäβb₉édDüa≠·₉éaú−D×o₉Dá₉··ýD×ff·úDá·ý·₉a≠éoýRD 0

186 lú·´≠₉oýQdo₂éýáDéýdff´·dD≠ffýabú·Düaáý·≠é−ü−DéýDVkDôaýff−D{é‘vDL‘DdDzPDz·MRD2022PDUUYYU] 0

185 kβýaüé´aúDy·−₂oý−·Do×Duoýúéý·a₉Dv₂≠é´aúDhýé−o≠₉o₂βDéýDaD{éýDzffú×éd·Dj₉β−≠aúDffýd·₉D}ú≠₉a×a−≠D
wäo≠o·α´é≠a≠éoýRD_WYYQ_WZV 0

184 iffúöD≠oDsowDkéü·ý−éoýaúDVkD{ä·₉üo·ú·´≠₉é´Dta≠·₉éaú−aDsa≠·−≠D{ä·o₉·≠é´aúDy·−·a₉´äDaýdDmff≠ff₉·D
~é·wRD2022PDY[UQY]] 0

183 zýz·VDüoýoúaβ·₉Dwé≠äD−₃ffa₉·Dúa≠≠é´·D−≠₉ff´≠ff₉·aDaD₂₉oüé−éýáD₂Q≠β₂·D≠ä·₉üo·ú·´≠₉é´Düa≠·₉éaúDwé≠äDaýD
éýdé₉·´≠Dbaýdáa₂DaýdDúowDúa≠≠é´·D≠ä·₉üaúD´oýdff´≠éưé≠βRD 1

182 toú·´ffúa₉Dpý≠·₉´aúa≠éoýDéýDiúa´öDwäo−₂äo₉ff−Dwé≠äD{ffýabú·Diaýdáa₂−D×o₉Dpý×₉a₉·dDwäo≠o·ú·´≠₉é´D
ta≠·₉éaú−RD 0
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181 w·ý≠aQijuDüoýoúaβ·₉aDaDü·≠aúQ×₉··D₂äo≠o´a≠aúβ−≠Dwé≠äDaDäéáäD´a₉₉é·₉Düobéúé≠βD×o₉Dwa≠·₉D−₂úé≠≠éýáRD 0

180 }ú≠₉aäéáäD≠ä·₉üo·ú·´≠₉é´D₂·₉×o₉üaý´·Do×Dqaýff−D˛–Qz{·VDaýdD˛–Qz·{·VDüoýoúaβ·₉−RD 0

179 lü·₉áéýáD{₉·ýd−DéýDVkD{tk−Dwé≠äDaDi₉oö·ýDna₂Dpý≠·₉×a´·RD 2

178 VkDsaβ·₉−Do×Dn₉off₂D~hDz·üé´oýdff´≠o₉−aDmffýdaü·ý≠aúDw₉o₂·₉≠é·−DaýdDwo≠·ý≠éaúDh₂₂úé´a≠éoý−RDVVTW_YZ 2

177 iéoéý−₂é₉·dDéý≠·₉a´≠éư·Dý·ff₉oüo₉₂äé´Dd·ưé´·−RD2022PD 1

176 lýáéý··₉éýáD≠ä·Dwoúa₉éγa≠éoýDz·ý−é≠éưé≠βDéýDhúúQVkDwäo≠od·≠·´≠o₉−Djoü₂o−·dDo×Dz·üéü·≠aúDto{·DVD
aýdDz·üé´oýdff´≠o₉DWzDVRDVVTU_TV 0

175 {ffýéýáD≠ä·Duoý₉adéa≠éư·Dlú·´≠₉oýâ��ooú·Dy·´oübéýa≠éoýDwé≠äDk·×·´≠−DéýDtoýoúaβ·₉Diúa´öD
wäo−₂äo₉ff−RD2022PDUWPDUTUZVQUTUZ] 3

174 {ffýabú·DúoýáQúéư·dD·α´é≠oýDúé×·≠éü·DéýD−éýáú·Qúaβ·₉D≠woQdéü·ý−éoýaúDséhú{·VRD2022PDZPD 0

173 lú·´≠₉é´Qmé·údDjoý≠₉oúDéýDwäo−₂äo₉·ý·Qia−·dDo·≠·₉o−≠₉ff´≠ff₉·−RD2022PDUVPDWZYT 0

172 zff₂·₉éo₉D{ä·₉üo·ú·´≠₉é´Dw·₉×o₉üaý´·Do×Diúa´öDwäo−₂äo₉ff−DéýDlú·ü·ý≠aúD{·úúff₉éffüRDVVTWTUX 0

171 wQ{β₂·DVkDz·üé´oýdff´≠o₉−D×o₉Dmff≠ff₉·Dlú·´≠₉oýé´−RDVVTZ_W_ 0

170 y·−oýaý≠Dn₉a≠éýáQlýäaý´·dDiúa´öDwäo−₂äo₉ff−DtédQWaư·Dpý×₉a₉·dDwäo≠od·≠·´≠o₉RD 3

169 hýé−o≠₉o₂é´Düaáý·≠o·ú·´≠₉é´D≠₉aý−₂o₉≠DéýDháj₉z·VD−éýáú·D´₉β−≠aú−RD2022PDUVUPDU]VXTY 0

168 “Q−´ä·ü·Dä·≠·₉oôffý´≠éoýD“ýzSWvWD´oü₂o−é≠·aD₂äo≠o´a≠aúβ≠é´D₉·dff´≠éoýDo×Dff₉aýéffüDaýdDbaýdDáa₂D
₉·áffúa≠éoýDü·´äaýé−üRD2022PD 0

167 y·−·a₉´äD₂₉oá₉·−−Do×D≠woQdéü·ý−éoýaúDýaýoDbúa´öD₂äo−₂äo₉off−DaýdD×ab₉é´a≠éoýDü·≠äod−RD2022PD 0

166 k·−éáýDo×Dpýh−Dýaýo−ä··≠Da₉₉aβ−D×o₉DäéáäQ₂·₉×o₉üaý´·D₂oúa₉éγa≠éoýQ−·ý−é≠éư·Déý×₉a₉·dD
₂äo≠od·≠·´≠éoýRD 0

165 pý≠₉éý−é´DaýdD·ýáéý··₉·dD₂₉o₂·₉≠é·−Do×Dbúa´öD₂äo−₂äo₉ff−RD2022PDV]PDUTT]_Y 0

164 h₂₂úé´a≠éoýDo×Dá₉a₂ädéβý·Doαéd·DéýD₂äo≠o·ú·´≠₉o´ä·üé´aúQ≠β₂·D₂äo≠od·≠·´≠o₉−DaýdDffú≠₉a×a−≠D×éb·₉D
úa−·₉−RD2022PDX[PDUTUZYW 0
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163 {ä·Däaú×Qü·≠aúúé´é≠βDéýdff´·dDbβDýoýQüaáý·≠é´Dada≠oü−DoýD₂äo−₂äo₉·ý·Dýaýo₉ébboý−RD2023PDZX]PDXUXXTZ 0

162 k·−éáýDaýdD−βý≠ä·−é−Do×Dbúa´öD₂äo−₂äo₉ff−D₃ffaý≠ffüDdo≠D−·ý−é≠éγ·dDéýư·₉−·Do₂aúD{évVD₂äo≠oýé´D
´₉β−≠aúDwé≠äDoff≠−≠aýdéýáD₂äo≠o´a≠aúβ≠é´Da´≠éưé≠é·−RD2023PDZT_PDUYYXXV 0

161 w₉oá₉·−−DéýD≠ä·D₂₉·₂a₉a≠éoýPDa₂₂úé´a≠éoýPDaýdD₉·´β´úéýáDo×Dbúa´öD₂äo−₂äo₉ff−RD2023PDWUUPDUW[UZU 0

160 {woQdéü·ý−éoýaúDä·≠·₉o−≠₉ff´≠ff₉·−D×o₉D₂äo≠o´a≠aúβ≠é´DjvVD₉·dff´≠éoýRD2023PDVUZPDUUXZ__ 0

159 hbDéýé≠éoDt·≠äod−D×o₉Dlú·´≠₉oýé´D{₉aý−₂o₉≠DéýDz·üé´oýdff´≠o₉−DaýdDuaýo−≠₉ff´≠ff₉·−RD2023PDUYUYQUYY] 0

158 oβd₉oá·ýa≠·dDio₉oýDwäo−₂äéd·D{oγQt·≠aüa≠·₉éaúQia−·dDiéo−·ý−o₉D×o₉Dkéaáýo−éýáDjv~pkQU_aDhD
km{Djoff₂ú·dDmltDz≠ffdβRD2022PDUVPDXTVX 0

157 lú·´≠₉oýé´D−≠₉ff´≠ff₉·PDưéb₉a≠éoýaúD₂₉o₂·₉≠é·−PDaýdDo₂≠é´aúD−₂·´≠₉aDo×D≠woQDaýdD≠ä₉··Qdéü·ý−éoýaúD
ä·αaáoýaúDpýz·aDsaβ·₉Qd·₂·ýd·ý≠DabDéýé≠éoD´aú´ffúa≠éoý−RD2022PDZPD 0

156 lα´·úú·ý≠D−₂éýQ×éú≠·₉éýáDaýdDáéaý≠D≠ffýý·úéýáDüaáý·≠o₉·−é−≠aý´·DéýDaDdffaúQ·ú·´≠₉od·DưaýDd·₉DWaaú−D
üaáý·≠é´D≠ffýý·úDôffý´≠éoýDba−·dDoýD×·₉₉oüaáý·≠é´Dj₉z·VRD2022PDUYYY]] 0

155 {woQkéü·ý−éoýaúDmffý´≠éoýaúéγ·dDn·₉üaýaý·−aDzβý≠ä·−é−DaýdDh₂₂úé´a≠éoý−RDVVT[U_Z 1

154 lü·₉áéýáDúowQdéü·ý−éoýaúDbúa´öD₂äo−₂äo₉ff−aD×₉oüD₂äβ−é´aúQo₂≠é´aúD₂₉o₂·₉≠é·−D≠oDbéoü·dé´aúD
a₂₂úé´a≠éoý−RD 0

153 z≠₉aéýQ{ffýabú·Dlú·´≠₉oýé´DaýdD{₉aý−₂o₉≠Dw₉o₂·₉≠é·−Do×Dvý·Qkéü·ý−éoýaúDméb₉off−Dwäo−₂äo₉ff−D
uaýo≠ffb·−RDUT[[]QUT[]Y 0

152 iúa´öQ₂äo−₂äo₉ff−Qba−·dDôffý´≠éoý−DaýdD≠ä·é₉Do₂≠o·ú·´≠₉oýé´Dd·ưé´·Da₂₂úé´a≠éoý−RD 0

151 oéáäúβD·××é´é·ý≠D~vjDáa−D−·ý−o₉−Dba−·dDoýDséQdo₂·dDdéaüaý·RD2022PDUYYZ_X 0

150 tá‘uVDL‘DdDo×S“₉MDtoýoúaβ·₉−aDhffα·≠é´Dz·üé´oýdff´≠o₉Dwé≠äDoéáäúβDhýé−o≠₉o₂é´Dv₂≠é´aúSt·´äaýé´aúD
w₉o₂·₉≠é·−DaýdDja₉₉é·₉Dtobéúé≠βRD2022PDUWPDUTYWXQUTYXV 1

149 pý×úff·ý´·Do×Dn₉off₂Qp~hDko₂éýáDoýDlú·´≠₉oýé´DaýdDv₂≠é´aúDw₉o₂·₉≠é·−Do×D“ýzDtoýoúaβ·₉aDhD
mé₉−≠Qw₉éý´é₂ú·−Dz≠ffdβRD2022PDUVPDW]_] 0

148 yoú·Do×Dlα≠·₉ýaúDlú·´≠₉é´Dmé·údDéýDja₉₉é·₉Dtobéúé≠βDo×Dn₉a₂ä·ý·S“ývDo·≠·₉oôffý´≠éoýDhd−o₉b·dDoDVDvD
aýdDvDVDtoú·´ffú·−RD2022PD[PD 0

147 oéáäQdéü·ý−éoýaúD−éýáú·Q´·úúD´a₉≠oá₉a₂äβD≠₉a´öéýáDo×Déüüffý·D´·úú−D−ffb₂o₂ffúa≠éoýDo×Düé´·D
₂·₉é₂ä·₉aúDbúoodD≠₉·a≠·dDwé≠äDáoúdDýaýo₉od−DaýdDbúa´öD₂äo−₂äo₉ff−Dýaýo−ä··≠−RD2022PDX[PDUTUZZZ 0

146 z≠₉oýáDpý≠·₉úaβ·₉Dpý≠·₉a´≠éoýD×o₉Dlýáéý··₉éýáD{woQkéü·ý−éoýaúDta≠·₉éaú−RD 0
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145
{woQdéü·ý−éoýaúDäβd₉oá·ýa≠·dS×úffo₉éýa≠·dDá₉a₂äβý·Sá₉a₂äβý·Qúéö·DiuDưaýDd·₉DWaaú−D
ä·≠·₉o−≠₉ff´≠ff₉·−DaýdD≠ä·é₉D₂o≠·ý≠éaúDa₂₂úé´a≠éoýDéýDffú≠₉aưéoú·≠D₂äo≠od·≠·´≠éoýaDaD≠ä·o₉·≠é´aúD
₂₉·dé´≠éoýRD2022PDUYY[W_

0

144 Wéáý·₉Düoú·´ffú·−DéýD₂äo−₂äo₉·ý·D₃ffaý≠ffüDdo≠−RD2022PDUTZPD 1

143 xffaý≠ffüDüaýé×·−≠a≠éoý−DéýD·ú·´≠₉oýé´D₂₉o₂·₉≠é·−Do×Dbéúaβ·₉D₂äo−₂äo₉·ý·Dýaýo₉ébboý−RD 0

142 {ffýabú·Dab−o₉₂≠aý´·DbβD≠ä·Düaáý·≠é´D×é·údDéýDüffú≠éúaβ·₉Dbúa´öD₂äo−₂äo₉·ý·Ddé·ú·´≠₉é´D−≠₉ff´≠ff₉·−RD
2023PDXY[PDUV]YZ_ 0

141 hD₉·ưé·wDoýDbúa´öQ₂äo−₂äo₉ff−Qba−·dD´oü₂o−é≠·Dä·≠·₉oôffý´≠éoýD₂äo≠o´a≠aúβ−≠−D×o₉D·ý·₉áβDaýdD
·ýưé₉oýü·ý≠aúDa₂₂úé´a≠éoý−RD2023PDWT[PDUVV]WW 0

140 hýaúβ−é−Do×DUS×DaýdDnâ��yDýoé−·DéýDwäo−₂äo₉·ý·Dml{−RD2023PDVTTPDUT]YWT 0

139 {ä·D−≠₉ff´≠ff₉aúPDü·´äaýé´aúDaýdD·ú·´≠₉é´aúD₂₉o₂·₉≠é·−Do×DVkDzéjDwé≠äDjQ₉·úa≠·dD₂oéý≠Dd·×·´≠−DaýdD
−ffb−≠é≠ff≠éoýDo×DjDbβD×o₉·éáýDa≠oü−RD2023PDVT]PDUUU[TT 0

138 hDýoư·úDbúa´öQwSbúff·QwDä·≠·₉o−≠₉ff´≠ff₉·D×o₉D≠ä·D₂äo≠oưoú≠aé´Da₂₂úé´a≠éoý−RD2023PD]UVPDUXTVXV 0

137 ˛–QpýVvWDüoýoúaβ·₉aDhD₂₉oüé−éýáDüa≠·₉éaúDa−D×é·údQ·××·´≠D₂äo≠o≠₉aý−é−≠o₉DaýdDoff≠Qo×Q₂úaý·D
₂é·γo·ú·´≠₉é´Dd·ưé´·RD2023PDZUXPDUYZU_] 0

136 l₂é≠aαéaúDá₉ow≠äDaýdDlQb·aüDéýdff´·dD−≠₉ff´≠ff₉aúD´äaýá·−Do×D−éýáú·D´₉β−≠aúúéý·DVkDaý≠éüoý·ý·RD2023PD
VVZPDUUYVZV 0

135 w≠z·VSzýzVDä·≠·₉o−≠₉ff´≠ff₉·Da−DaDdé₉·´≠D“Q−´ä·ü·D₂äo≠o´a≠aúβ−≠D×o₉Dwa≠·₉Dd·´oü₂o−é≠éoýRD2023PD
UYYPDUT[VVY 0

134 y·´·ý≠Dadưaý´·−DéýD≠woQdéü·ý−éoýaúDffú≠₉a≠äéýDiéQba−·dD₂äo≠o´a≠aúβ−≠−RD2023PDUWWPDUTUTX[ 0

133 z₂a≠éaúD−äé×≠−Do×D₉·×ú·´≠·dDúéáä≠Db·aüDoýDbúa´öD₂äo−₂äo₉ff−Sä·αaáoýaúDbo₉oýDýé≠₉éd·D−≠₉ff´≠ff₉·RD2023PD
UY_PDUT]_Z] 0

132 lú·´≠₉é´aúDaýdDo₂≠é´aúD₂₉o₂·₉≠é·−Do×Diúa´öDwäo−₂äo₉ff−Dffýd·₉Dz≠₉aéýD·××·´≠−aDhDmé₉−≠Q₂₉éý´é₂ú·−Dz≠ffdβRD
2022PD 0

131 hýé−o≠₉o₂βDo×D≠ä·Dv₂≠é´aúDw₉o₂·₉≠é·−Do×Dw·ý≠a´·ý·aiúa´öDwäo−₂äo₉ff−Dpý≠·₉×a´·−RD2022PDUVZPDVTZ_XQVT[TU 0

130 qffý´≠éoýQlýäaý´·dDwoúa₉éγa≠éoýDz·ý−é≠éưé≠βDéýDz·ú×Qwow·₉·dDu·a₉Qpý×₉a₉·dDwäo≠od·≠·´≠o₉−Dia−·dDoýD
zbDVDz·DWDté´₉ob·ú≠SýQnauDo·≠·₉oôffý´≠éoýRDVVTVT]T 0

129 km{Djoff₂ú·dDwé≠äDulnmDz≠ffdβDo×DuQ{β₂·Dtvzml{Dia−·dDoýDVkDwúaýa₉DiVzWDz·üé´oýdff´≠o₉RD2022PD
UVZPDVTZUWQVTZU_ 0

128 hýoüaúoff−Dýa₉₉owQbaýdDo₂≠é´aúDaýé−o≠₉o₂βDo×DtovVD´₉β−≠aúDéýD≠ä·Dưé−ébú·D₉·áéü·RD2022PDUVUPDVYU_TU 0

(2022-2022)

119



127 lα₂úo₉éýáD≠ä·D{éVjvVâ��Wz·VDo·≠·₉o−≠₉ff´≠ff₉·Da−DaDké₉·´≠D“Qz´ä·ü·Dwäo≠o´a≠aúβ−≠D×o₉DWa≠·₉D
z₂úé≠≠éýáaDhDuoýQhdéaba≠é´Dz≠ffdβRD2022PDUVZPDVT]YVQVT]ZW 1

126 {ä·D~dWDo·≠·₉o−≠₉ff´≠ff₉·Dpý≠·₉×a´·Dwäβ−é´−RD2022PDUVYQUYZ 0

125 z≠₉aéýQéýdff´·dDffú≠₉aäéáäD₂ow·₉D´oýư·₉−éoýD·××é´é·ý´βDéýDiwQtoz·VDưdWDä·≠·₉o−≠₉ff´≠ff₉·RD2023PDWXPDT]YXTW 0

124 Waư·áfféd·Déý≠·á₉a≠·dDäéáäQ−₂··dDbúa´öD₂äo−₂äo₉ff−D₂äo≠od·≠·´≠o₉DoýDaD≠äéýD×éúüDúé≠äéffüDýéoba≠·D
₂úa≠×o₉üRD2023PDUWPDV[V 0

123 lú·´≠₉oýQ−´a≠≠·₉éýáQéýdff´·dD·ý≠aýáú·ü·ý≠Db·≠w··ýD≠woDa≠oü−D₂úa´·dDý·a₉D≠ä·DγéáγaáD·dá·Do×DaD
₂äo−₂äo₉·ý·D₉ébboýRD2023PDVVPD 0

122 k··₂Dffú≠₉aưéoú·≠D−₂oý≠aý·off−D·üé−−éoýD·ýäaý´·dDbβDúaβ·₉Dd·₂·ýd·ý≠Dbúa´öD₂äo−₂äo₉ff−D
₂úa−üoýé´−RD2022PDWTPDX[UYV 2
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´aú´ffúa≠éoýRD2023PDVVTPDUUVTXX 0

57 w−·ffdo−₂éýQ−·ú·´≠éư·Dmúo₃ff·≠DbaýdD·ýáéý··₉éýáDéýDbúa´öD₂äo−₂äo₉ff−RD2023PDZUXPD[YQ]T 2

56 VkDôaýff−DýéobéffüDoαβdéäaúéd·Dubv‘’aDtffú≠é×ffý´≠éoýaúD₂é·γo·ú·´≠₉é´D−·üé´oýdff´≠o₉D×o₉D·ú·´≠₉oýé´−PD
₂äo≠oýé´−PD−·ý−éýáDaýdD−ff−≠aéýabú·D·ý·₉áβDa₂₂úé´a≠éoý−RD2023PDWUPDUTUTTU 0
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55
l××·´≠Do×D−≠₉aéýDaýdD·ú·´≠₉é´D×é·údDoýD·ú·´≠₉oýé´D−≠₉ff´≠ff₉·DaýdDo₂≠é´aúD₂₉o₂·₉≠é·−Do×D
naJú≠b−ffbJá≠bVJú≠bS−ffbJá≠bz·{·SpýJú≠b−ffbJá≠bVJú≠bS−ffbJá≠bz·Jú≠b−ffbJá≠bWJú≠bS−ffbJá≠bD
ä·≠·₉oôffý´≠éoýRD2023PD[VPDT[ZWTU

0

54 {ä·₉üaúD´oýdff´≠éưé≠βD−wé≠´äDưéaD≠ä·D₉·ư·₉−ébú·DVoQU{â��D₂äa−·D≠₉aý−é≠éoýDéýDüoýoúaβ·₉Dto{·VRD 0

53 hDy·ưé·wDo×Dwäo−₂äo₉ff−Dz≠₉ff´≠ff₉·−Da−DjvDVDy·dff´≠éoýDwäo≠o´a≠aúβ−≠−RDVVT[]XT 0

52 {ä·o₉·≠é´aúDhýaúβ−é−Do×Dtaáý·≠é´Djoff₂úéýáDéýD≠ä·D{éVjDia₉·Dt‘·ý·RD2023PDUV[PDW[TZQW[UX 0

51 {₉éáá·₉éýáD−ff₂·₉´oýdff´≠éưé≠βPD−·üé´oýdff´≠éýáD−≠a≠·−PDaýdD≠·₉ýa₉βDưaúú·βD−≠₉ff´≠ff₉·DéýDá₉a₂ä·ý·DưéaD
×ffý´≠éoýaúéγa≠éoýDwé≠äDzéQuDúaβ·₉−RD2023PDUT[PD 0

50 oéáäúβDaýé−o≠₉o₂é´DaýdDffú≠₉aQdé××ff−éư·Dưa´aý´é·−DéýD˛–Qaý≠éüoý·ý·RD2023PDUYPDX]VUQX]V_ 0

49 uVD₂äo≠o×éαa≠éoýD₂₉oüo≠·dDbβDéýD−é≠ffD₂äo≠oéýdff´·dDdβýaüé´Déodéý·Dưa´aý´é·−Da≠D−≠·₂D·dá·DéýD
iéYv[pDýaýo≠ffb·−RD 0

48 joä·₉·ý≠D´off₂úéýáDb·≠w··ýD−ff₉×a´·D₂úa−üoý−DaýdDúo´aúéγ·dD−ff₉×a´·D₂úa−üoý−DéýDbúa´öD₂äo−₂äo₉ff−D
ü·≠aüa≠·₉éaú−RD2023PDXZXPDUV][T] 0

47 v₉éáéýDo×D´oý≠₉a−≠éýáD≠₉·ýd−Do×Déý≠₉éý−é´D·ú·´≠₉oýDüobéúé≠βDwé≠äD≠·ý−éú·D−≠₉aéýDéýDä·αaáoýaúDtozVDaýdD
≠₉éaýáffúa₉Dwdz·VRD2023PDUT[PD 0

46 k·á·ý·₉a≠·DaýdDýoýQd·á·ý·₉a≠·DaúúQo₂≠é´aúD−wé≠´ä·−Dff−éýáDưéoú·≠D₂äo−₂äo₉ff−Dýaýo−ä··≠−RD2023PDUYPDZVVYQZVWW0

45 {woQkéü·ý−éoýaúDz·üé´oýdff´≠o₉−Dwé≠äDoéáäDpý≠₉éý−é´Dja₉₉é·₉Dtobéúé≠βDa≠DyooüD{·ü₂·₉a≠ff₉·RD2023PD
UWTPD 0

44 VkDta≠·₉éaúDpý×₉a₉·dDwäo≠oýé´−DaýdDwúa−üoýé´−RD2023PDU[PDXUWXQXU[_ 1

43 té´₉o×úffédé´Déüüffýo−·ý−o₉Dba−·dDoýDaDá₉a₂ä·ý·Doαéd·D×ffý´≠éoýaúéγ·dDdoffbú·Dä·úéαDüé´₉o×éb·₉D
´off₂ú·₉D×o₉Daý≠éQtˆ…úú·₉éaýDäo₉üoý·Dd·≠·´≠éoýRD2023PDUXPDUWZX 0

42 {₉·ýd−DéýD≠ä·Dw₉·₂a₉a≠éoýDaýdDwa−−éưa≠éoýD{·´äýé₃ff·−Do×Diúa´öDwäo−₂äo₉ff−Duaýo−≠₉ff´≠ff₉·−D×o₉D
v₂≠o·ú·´≠₉oýé´−Dh₂₂úé´a≠éoý−aDhDy·ưé·wRD2023PDZPDWUY_QWU]W 0

41 uäffýáD≠é·ýDboDư·Dưa≠Dúé·ffDαˆ”´D≠ˆ¡´D≠ˆ¡´äDý˘°o´Döäˆ·ýáD´äffaDöéüDúoaéD₃ffˆ‰RD]YPDWQU[ 0

40 wúa−üoýé´Dt·≠a−ff₉×a´·Dpý≠·á₉a≠·dDiúa´öDwäo−₂äo₉ff−Qia−·dDtédQpý×₉a₉·dDwäo≠od·≠·´≠o₉Dwé≠äDoéáäD
y·−₂oý−éưé≠βDaýdDz₂··dRD2023PDUTPD 0

39 zäé×≠D´ff₉₉·ý≠D₂äo≠oưoú≠aé´D·××é´é·ý´βDo×DVkDüa≠·₉éaú−RD2023PD_PD 0

38 hýoüaúoff−D≠äé´öý·−−Dd·₂·ýd·ý´·Do×D₂äo≠oúffüéý·−´·ý´·D₃ffaý≠ffüDβé·údDéýDbúa´öD₂äo−₂äo₉off−RD 0
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37 {woQdéü·ý−éoýaúDbo₉o´a₉boýé≠₉éd·−D×o₉D₂äo≠o´a≠aúβ−é−DaýdD₂äo≠oưoú≠aé´−RD2023PDUUPDW][YQW]]X 0

36 iúa´öDwäo−₂äo₉ff−Da−D{ffýabú·D~aýDd·₉DWaaú−Dxffaý≠ffüDW·úú−Dwé≠äDoéáäDv₂≠é´aúDxffaúé≠βRD2023PDU[PDZT[WQZT]T 0

35 joVj₉húDo·ff−ú·₉·ý·aDt·´äaýé´aúPD{ä·₉üodβýaüé´DaýdDlú·´≠₉oýé´Dw₉o₂·₉≠é·−RD2023PDUWPDY]V 0

34 hD×é₉−≠Q₂₉éý´é₂ú·−D−≠ffdβDo×DUkDaýdDVkDjZTDýaýo−≠₉ff´≠ff₉·−aD−≠₉aéýD·××·´≠−DoýDbaýdDaúéáýü·ý≠−DaýdD
´a₉₉é·₉Düobéúé≠βRD2023PDWYPDVVY[TU 0

33 zéúư·₉QéoýQ₂a−−éưa≠·dDbúa´öD₂äo−₂äo₉ff−D₂äo≠od·≠·´≠o₉−D≠oDéü₂₉oư·D≠ä·D₉·−₂oý−·D≠éü·RD2023PDX[PD[XWVQ[XW[ 0

32 wäo≠o·ú·´≠₉oýé´−Dia−·dDoýDTkDta≠·₉éaú−RD2022PDZ[PDzUQzWZ 0

31 oéáäQ₂äo≠o₉·−₂oý−éưé≠βDä·≠·₉oôffý´≠éoýDba−·dDoýDto{·VSVkD·ú·´≠₉oýDáa−Da≠D≠ä·DsahúvWSz₉{évWD
éý≠·₉×a´·RD2023PDYZPDVTYWTX 0

30 yoú·Do×D≠ä·DbaýdQáa₂D₂a₉aü·≠·₉DéýD≠ä·D´äa₉a´≠·₉éγa≠éoýDo×DsaýdaffDú·ư·ú−DéýDaDáa₂₂·dQ₂äa−·D
−·üéQké₉a´D−β−≠·üaDtoýoúaβ·₉D₂äo−₂äo₉·ý·RD2023PDUT[PD 0

29 {ä·o₉·≠é´aúDéý−éáä≠−Déý≠oD≠ä·D·₂é≠aαéaúDá₉ow≠äDo×Dbúa´öDa₉−·ý·ý·D·ýabú·dDoýDn·zLTTUMRD2023PDWYPDVXXTTU 0

28 xffa−éQvý·Qkéü·ý−éoýaúD“₉zWDuaýo×úaö·−D×o₉Di₉oadbaýdDaýdDwoúa₉éγ·dDwäo≠od·≠·´≠éoýDwé≠äDoéáäD
{ffýéýáDmú·αébéúé≠βRD2023PDUYPDUZ___QU[TT] 0

27 lú·´≠₉oýé´D−≠a≠·−Do×D·ú·ü·ý≠aúD−·üé´oýdff´≠o₉−RD2022PD 0

26 n₉ow≠äDo×D−éýáú·Q´₉β−≠aúDbúa´öD₂äo−₂äo₉ff−DaýdDé≠−DaúúoβD×éúü−D≠ä₉offáäD−ff−≠aéý·dD×··d−≠o´öD₉·ú·a−·RD 0

25 oéáäQ₂·₉×o₉üaý´·Dü·≠aúD·ú·´≠₉od·Q·ýäaý´·dDdoffbú·D₂a₉aúú·úD₂â��ýDä·≠·₉oôffý´≠éoý−D₂äo≠od·≠·´≠o₉RD
2023PDUWWPDUVXYTV 0

24 pý×₉a₉·dDwäo≠od·≠·´≠éoýD×₉oüDVkSWkDưaýDd·₉DWaaú−Do·≠·₉o−≠₉ff´≠ff₉·−RD2023PDUWPDUUZ_ 0

23 {woQdéü·ý−éoýaúDjZ‘DL‘DdDwVPDuVPDuwMDwé≠äDffú≠₉aQwéd·Dbaýdáa₂DaýdDäéáäD´a₉₉é·₉Düobéúé≠βRD2023PDUTPDTXYZTV 0

22 wé·γo·ú·´≠₉é´D−ffb−≠₉a≠·Qéýdff´·dD−≠₉aéýD·ýáéý··₉éýáDoýD≠ffýéýáD₂oúa₉éγ·dDyaüaýD−₂·´≠₉aDo×D´₉β−≠aúúéý·D
búa´öD₂äo−₂äo₉ff−RD2023PDUVVPDUWV_TW 0

21 }ý´oýư·ý≠éoýaúD´oýdff´≠éưé≠βDéý´₉·a−·DéýDüffú≠éúaβ·₉Dbúa´öD₂äo−₂äo₉ff−RD2023PD[PD 0

20 ié−üff≠äD≠·úúff₉éd·PDá₉a₂ä·ý·PDaýdD−éúư·₉Dba−·dD−ff₉×a´·D₂úa−üoýD₉·−oýaý´·Dbéo−·ý−o₉D×o₉Dd·ý≠aúD
a₂₂úé´a≠éoýRD2023PDYYPD 0
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19 jXuXaDhD−βüü·≠₉βQ₂₉o≠·´≠·dD−·üéü·≠aúRD2023PDVVXPDUUVUZY 0

18 y·aúéγéýáDaDzff₂·₉´oýdff´≠éýáDz₃ffa₉·Qsa≠≠é´·Dié−üff≠äDtoýoúaβ·₉RD 0

17 woúa₉éγa≠éoýQz·ý−é≠éư·Dwäo≠od·≠·´≠éoýDo×Dhýé−o≠₉o₂é´DVkDiúa´öDh₉−·ýé´RD 0

16 ta´äéý·Qú·a₉ýéýáQa−−é−≠·dD₉a≠éoýaúDd·−éáýDo×DVkDdo₂·dD≠·úúff₉·ý·D×o₉D×éýD×é·údQ·××·´≠D≠₉aý−é−≠o₉D
d·ưé´·−RD2023PDXPDUTT[VV 0

15 n·ý·₉aúDaýdD≠₉aý−×·₉abú·D≠éáä≠DbéýdéýáDüod·úD×o₉D≠woQdéü·ý−éoýaúDié−üff≠äDaúúo≠₉o₂·−RD2023PD_]PDTYY_UZ 0

14 n·oü·≠₉é´PDlú·´≠₉oýé´PDaýdD{₉aý−₂o₉≠Dw₉·dé´≠éoý−DoýD{woQkéü·ý−éoýaúDz·üé´oýdff´≠éýáDzéúé´oýDwé≠äD
raáoü·Dsa≠≠é´·aDpü₂úé´a≠éoý−D×o₉Duaýo−´aú·Dmé·údQl××·´≠D{₉aý−é−≠o₉Dh₂₂úé´a≠éoý−RD 0

13 oéáäQüobéúé≠βD≠₉aý−₂o₉≠D−βüü·≠₉βDaýdD·××·´≠Do×D−≠₉aéýDoýD·ú·´≠₉oýé´DaýdDo₂≠é´aúD₂₉o₂·₉≠é·−DéýD
×·wQúaβ·₉Dbúff·D₂äo−₂äo₉ff−RD2023PDVVXPDUUVU[[ 0

12 y·´·ý≠Dhdưaý´·−PDw₉o₂·₉≠é·−PDmab₉é´a≠éoýDaýdDv₂₂o₉≠ffýé≠é·−DéýD{woQkéü·ý−éoýaúDta≠·₉éaú−D×o₉D≠ä·é₉D
wo≠·ý≠éaúDzff−≠aéýabú·Dh₂₂úé´a≠éoý−RD2023PDUTV[]T 0

11 {woQdéü·ý−éoýaúDwdWLh−z·XMVDa−DaD₂äo≠o´a≠aúβ−≠D×o₉D≠ä·D−oúa₉Qd₉éư·ýDoαβá·ýD·ưoúff≠éoýD₉·a´≠éoýaDaD
×é₉−≠Q₂₉éý´é₂ú·−D−≠ffdβRD2023PDUWPDUU[XVQUU[YT 0

10 lýäaý´·dD₃ffaý≠ffüD´a₂a´é≠aý´·DéýD{éPD~PDj₉PDm·PDnaPDn·PDz·PDaýdDi₉Ddo₂·dDa₉−·ý·ý·aDhD×é₉−≠D₂₉éý´é₂ú·−D
éýư·−≠éáa≠éoýRD2023PD]VWPDUXTYTT 0

9 {ä·D·ú·´≠₉oýé´DaýdDo₂≠é´aúD₂₉o₂·₉≠é·−Do×D−éúé´oýDdo₂·dDoýDa₉−·ýé´DaýdDaý≠éüoýβDýaýo≠ffb·−aDaD
×é₉−≠Q₂₉éý´é₂ú·−D−≠ffdβRD 0

8 z≠a´öéýáD·××·´≠DoýD≠ä·D·ú·´≠₉oýé´D−≠₉ff´≠ff₉·−Do×Dä·αaáoýaúDna{·RD 0

7 {ä·o₉·≠é´aúDz≠ffdβDo×Dpý≠·₉´aúa≠éoýDl××·´≠−aDn₉a₂ä·ý·DaýdDäiuDsaβ·₉−DéýDt·≠aúDaýdDtoýoúaβ·₉Diúa´öD
wäo−₂äo₉ff−Djoý≠a´≠−RD 0

6 ta≠offbQVdaDhDda≠aba−·D×o₉D≠₉aý−₂o₉≠DéýDVkDüa≠·₉éaú−DaýdDaDd·üoý−≠₉a≠éoýDo×DäéáäQ≠ä₉offáä₂ff≠D
´oü₂ff≠a≠éoýaúD−´₉··ýéýáD×o₉DäéáäQüobéúé≠βDVkD−·üé´oýdff´≠éýáDüa≠·₉éaú−RD 0

5 ja−éüé₉Déý≠·₉a´≠éoýDwé≠äDbúa´öD₂äo−₂äo₉ff−D−ä··≠−RD2023PDWUPDUYVTX 0

4 lü·₉áéýáDüoýo·ú·ü·ý≠aúDVkDüa≠·₉éaú−DL‘·ý·−MD×o₉Dbéo−·ý−o₉Da₂₂úé´a≠éoý−RD 0

3 k·ư·úo₂ü·ý≠Do×DéýD−é≠ffD´äa₉a´≠·₉éγa≠éoýDo×D≠woQdéü·ý−éoýaúDüa≠·₉éaú−Dá₉owýDoýDéý−ffúa≠o₉D
−ffb−≠₉a≠·−Dwé≠äD−₂·´≠₉o−´o₂é´D₂äo≠o·üé−−éoýDaýdDúowD·ý·₉áβD·ú·´≠₉oýDüé´₉o−´o₂βRD2023PDVZXPDUX[WU] 0

2 {äé´öý·−−Qd·₂·ýd·ý≠D₂é·γo·ú·´≠é´é≠βDo×Dbúa´öDa₉−·ýé´D×₉oüD×·wQúaβ·₉D≠oDüoýoúaβ·₉RD2023PDUUYU[Y 0
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