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55 tonPvoκ·t≤κ₂C₃κ·s−Cμ₂μoryCé·s₂dConC|·nCd₂rC}··κsC₄·t₂Cst·cδCus≤n₄Cé·nd₄·pCtun·é≤κ≤tyCo₃C
−₂x·₄on·κCéoronCn≤tr≤d₂QC2022OCVUOCTSUTZ]

54 mrowt−Co₃CtwoPd≤μ₂ns≤on·κC−≤₄−Pqu·κ≤tyCκ·r₄₂C₂d₄₂Cκ₂n₄t−C}yUQC2020OC

53 vPtyp₂Cu−μ≤cCcont·ctsCo₃Csh₂n₂sCw≤t−CsoyUC₃orCn·nod₂v≤c₂sC·ndCκo₄≤cCc≤rcu≤tsQC

52 h≤κ·y₂rCtun₄st₂nCd≤s₂κ₂n≤d₂Ctr·ns≤storsCw≤t−ConPst·t₂Ccurr₂ntsC₂xc₂₂d≤n₄CTQXCμ≤κκ≤·μp₂r₂sCp₂rC
μ≤croμ₂tr₂QC2022OCXOCW]ZPXSW 2

51 UjCs₂μ≤conductorsC₃orCsp₂c≤₃≤cC₂κ₂ctron≤cC·ppκ≤c·t≤ons_C₃roμCd₂v≤c₂CtoCsyst₂μQC2022OCYOC 3

50 t·iκPgss≤st₂dCi−₂μ≤c·κC|·porCj₂pos≤t≤onCo₃Cr·r₄₂Pjoμ·≤nCh≤κ·y₂rCsoyUConCyod·Pr≤μ₂Cmκ·ssQC2022OC
TUOCU]TV 1

49 xoéustCnPtyp₂Cdop≤n₄Co₃C}y₂UC₂n·éκ₂dCéyCcontroκκ·éκ₂CprotonC≤rr·d≤·t≤onQC 0
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48 zr·ns₃₂rP₃r₂₂OCyc·κ·éκ₂C|₂rt≤c·κCn₂t₂rostructur₂ClkzConCsoyUR}yUCiont≤nuousCl≤κμsQC

47 suκt≤Pκ·y₂rC₄rowt−Co₃Ctun₄st₂nCd≤suκp−≤d₂Cus≤n₄Ct−₂rμ·κCc−₂μ≤c·κCv·pourCd₂pos≤t≤onQC2022OC

46 ytructur·κOC₂κ₂ctr≤c·κC·ndCopt≤c·κCprop₂rt≤₂sCo₃C−₂trostructur₂dCsoyUR–nuCt−≤nC₃≤κμsC₃orCpot₂nt≤·κC
p₂rovsδ≤t₂Csoκ·rCc₂κκsC·ppκ≤c·t≤onQC2022OCUSOCTYTYPTYUV 1

45 gCt−₂or₂t≤c·κCstudyCo₃C·tμosp−₂r≤cCpoκκut·ntCtuUConC·sPdop₂dCμonoκ·y₂rC}yUCé·s₂dConCjlzC
μ₂t−odQC2022OCTWWOCTTXWWY 0

44 mrowt−Co₃Csuκt≤κ·y₂rC}s₂URh≤UoUs₂Cn₂t₂rostructur₂sC₃orCv−otod₂t₂ct≤onC}≤t−outCr≤t−o₄r·p−yQC 0

43 kvoκut≤onCgppκ≤c·t≤onCo₃CzwoPj≤μ₂ns≤on·κCsoyUPh·s₂dCl≤₂κdPk₃₃₂ctCzr·ns≤storsQC2022OCTUOCVUVV 1

42 soκ₂cuκ·rCx₂·ct≤onCoμ·₄≤n₄Co₃C·Cyur₃·c₂Cx₂coμé≤n·t≤onCvroc₂ssCkxpκ·≤nsCv₂r₃orμ·nc₂C|·r≤·t≤onC
gμon₄Cyμoot−CsoyUCv−oto₂κ₂ctrod₂sQC2022OCTY]OCS]YXT] 0

41 z−₂Cx₂c₂ntCvro₄r₂ssCo₃CzwoPj≤μ₂ns≤on·κCzr·ns≤t≤onCs₂t·κCj≤c−·κco₄₂n≤d₂sC·ndCz−₂≤rCv−·s₂C
zr·ns≤t≤onQC2022OCTUOCTV[T 0

40 ro₄≤cCrocδ≤n₄Co₃Cont₂₄r·t₂dCi≤rcu≤tsCkn·éκ₂dCéyCt·nosc·κ₂CsoyUPh·s₂dCs₂μtr·ns≤storsQC 2

39 |·r≤·é≤κ≤tyCo₃Cé·ndC·κ≤₄nμ₂ntCé₂tw₂₂nC}yUC·ndCy≤uU_Contr≤ns≤cCv₂rsusC₂xtr≤ns≤cCcontr≤éut≤onsQC2022OC
WSOCSYUUST 0

38 zr·ns≤storsC·ndCκo₄≤cCc≤rcu≤tsC₂n·éκ₂dCéyCUjCtr·ns≤t≤onCμ₂t·κCd≤c−·κco₄₂n≤d₂s_CgCst·t₂Po₃Pt−₂P·rtC
surv₂yQC 0

37 rowPvow₂rCioμpκ₂μ₂nt·ryConv₂rt₂rCh·s₂dConCmr·p−₂n₂Ri·réonPt·notué₂C·ndCmr·p−₂n₂RsoyUC
h·rr≤storsQC2022OCTUOCV[US 0

36 iorru₄·t≤onsC≤nClr₂₂Pyt·nd≤n₄Cmr·p−₂n₂QC2022OCTUOCVXYU 0

35 x₂·ct≤v≤tyCo₃Cj≤·zon≤uμCy·κtsConCy≤n₄κ₂PC·ndCsuκt≤κ·y₂rCsoyUConCguKTTTLQC2022OCTUYOCT[UYYPT[UZW 0

34 zwoPd≤μ₂ns≤on·κCiVtR}yUCvd}C−₂t₂roαunct≤onC₃orCd≤r₂ctC–Psc−₂μ₂Cp−otoc·t·κyt≤cCov₂r·κκCw·t₂rC
spκ≤tt≤n₄QC2022OC 0

33 k₃₃₂ctCo₃Cé≤·x≤·κC—TTS]Cstr·≤nConCμonoκ·y₂rCsoyUC·ndC≤tsCv·c·ncyCd₂₃₂ctCsyst₂μ_CgC₃≤rstPpr≤nc≤pκ₂sC
studyQC2023OCVTZOCTUVZTT 0

32 n≤₄−C₄·≤nOCéro·dé·ndCpP}y₂URnPm₂Cv·nCd₂rC}··κsC−₂t₂roαunct≤onCp−ototr·ns≤storCw≤t−C·Cyc−ottδyC
é·rr≤₂rCcoκκ₂ctorQC 2

31 j₂co−₂r₂nc₂Co₃C·Csp≤nPv·κκ₂yCqué≤tC≤nC·Csoyâ��Cqu·ntuμCdotQC 0

(-)

79



30 yμ·rtC₂κ₂ctron≤csCé·s₂dConCUjCμ·t₂r≤·κsC₃orCw≤r₂κ₂ssC−₂·κt−c·r₂Cμon≤tor≤n₄QC2022OC]OCSWTVS[ 0

29 j≤₂κ₂ctr≤csC₃orCUPjCkκ₂ctron≤cs_ClroμCj₂v≤c₂CtoCi≤rcu≤tCgppκ≤c·t≤onsQC2022OCTPUX 1

28 x₂yUCt·nos−₂₂tPh·s₂dCi−·nn₂κsC₃orCzwoPj≤μ₂ns≤on·κCl≤₂κdCk₃₃₂ctCzr·ns≤storsC·ndC
v−ototr·ns≤storsCw≤t−Cn≤₄−Cv−otor₂spons≤v≤tyQC 1

27 soκyéd₂nuμCd≤suκ₃≤d₂Ctr·ns≤storsCw≤t−C₂nκ·r₄₂dCv·nCd₂rC}··κsC₄·psC·tCt−₂≤rCd≤₂κ₂ctr≤cC≤nt₂r₃·c₂Cv≤·C
oxy₄₂nC·ccuμuκ·t≤onQC2022OCXOC[W]P[X[ 4

26 mr·p−₂n₂C·ndCzwoPj≤μ₂ns≤on·κCs·t₂r≤·κsPh·s₂dClκ₂x≤éκ₂Ckκ₂ctron≤csC₃orC}₂·r·éκ₂Ch≤oμ₂d≤c·κC
y₂nsorsQC2023OCTUOCWX 0

25 kn₂r₄yPj≤sp₂rs≤v₂C…Px·yCyp₂ctroscopyCo₃Cgtoμ≤c·κκyCz−≤nCy₂μ≤conductorsC·ndCn₂t₂rostructur₂sQC
2022OCT[OC 0

24 s₂·sur≤n₄Ct−₂Ch·nd₄·pCo₃Cgμé≤poκ·rCUjCy₂μ≤conductorsCus≤n₄Csuκt≤κ·y₂rCmr·p−₂n₂Ciont·ctQCUUSSSZX 0

23 VCnμCi−·nn₂κCsoyUCzr·ns≤storsCéyCkκ₂ctroμ≤₄r·t≤onCo₃Cs₂t·κCont₂rconn₂ct≤onQC 0

22 kμ₂r₄≤n₄CsoyUC}·₃₂rPyc·κ₂Cz₂c−n≤qu₂C₃orCont₂₄r·t₂dCi≤rcu≤tsQC2023OCTXOC 2

21 UjCy₂μ≤conductorCh·s₂dClκ₂x≤éκ₂Cv−otor₂spons≤v₂Cx≤n₄Cusc≤κκ·torsC₃orCgrt≤₃≤c≤·κC|≤s≤onCv≤x₂κsQC 0

20 vroé≤n₄Ct−₂C₂κ₂ctr≤c·κCp₂r₃orμ·nc₂C≤μprov₂μ₂ntCo₃ClkzCd₂v≤c₂Cé·s₂dConCμuκt≤κ·y₂rCsoyUCμ·t₂r≤·κQC
2023OCWWOCTSYUSY 0

19 sod≤₃yCpow₂rC·ndCp₂r₃orμ·nc₂Co₃CtwoPd≤μ₂ns≤on·κCsoyCUC₃≤₂κdC₂₃₃₂ctCtr·ns≤storQC 0

18 k₃₃₂ctsCo₃C₂d₄₂Ctyp₂C·ndCr₂construct≤onConCt−₂C₂κ₂ctron≤cCprop₂rt≤₂sC·ndCμ·₄n₂t≤sμCo₃CTzePx₂yUC
n·nor≤ééons_CgCstudyCé·s₂dConCjlzCc·κcuκ·t≤onsQC2023OCXYZOCTZSVXT 1

17 kn₂r₄yCtr·ns₃₂rC·ndCp·tt₂rn≤n₄Cc−·r·ct₂r≤st≤csC≤nCpuκs₂dPκ·s₂rCsuétr·ct≤v₂Cμ·nu₃·ctur≤n₄Co₃Cs≤n₄κ₂C
κ·y₂rCo₃CsoyUQC2023OCUSWOCTUV[ZV 0

16 z−₂Cstructur₂C·n·κys≤sC·ndCc−₂μ≤c·κCprop₂rt≤₂sCproé≤n₄Cdur≤n₄Cr₂cycκ≤n₄Cproc₂ss₂sCo₃Ctr·ns≤t≤onC
μ₂t·κCd≤c−·κco₄₂n≤d₂sC₂x₃oκ≤·t≤onQC2023OCWW]OCTWUTZT 0

15 r·nt−·nuμCuxy−·κ≤d₂Csonoκ·y₂rs_CgnCkxc₂pt≤on·κCj≤₂κ₂ctr≤cCioμp·n≤onCtoCUPjCy₂μ≤conductorsQC
2023OCZSOCTXS]PTXT] 1

14 y₂ns≤t≤v≤tyC₂n−·nc₂μ₂ntCo₃Ct−₂Csur₃·c₂Cpκ·sμonCr₂son·nc₂Cs₂nsorCw≤t−Cnoé₂κCstructur₂Cé·s₂dConC
vty₂UC·ndCUjCμ·t₂r≤·κsQC2023OC 0

13 oμprov≤n₄Ciont·ctsC·ndCkκ₂ctr≤c·κCv₂r₃orμ·nc₂sCo₃Ct·no₃≤κμsCo₃CsoyUCzr·ns≤storsCt−rou₄−C
{κtr·stron₄Cvd}Cont₂₄r·t≤onCw≤t−Cj≤r·cCy₂μ≤μ₂t·κCvtz₂UQC2023OCYOCUU[XPUU]T 0
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12 sonoκ≤t−≤cCVjC≤nt₂₄r·t≤onCo₃Cé·cδP₂ndCcoμp·t≤éκ₂CUjCμ·t₂r≤·κClkzConCy≤Cl≤nlkzQC2023OCZOC 0

11 ioμp·ctCsod₂κ≤n₄Co₃CzwoPj≤μ₂ns≤on·κCl≤₂κdPk₃₃₂ctCh≤os₂nsorsQC2023OCUVOCT[WS 0

10 oμp·ctCo₃Cμoduκ·t₂dCt₂μp₂r·tur₂ConCp−otovoκt·≤cCprop₂rt≤₂sCo₃C·utoμ·t₂dCspr·yC₃·ér≤c·t₂dC
z≤rcon≤uμCdop₂dCcoé·κtCs₂κ₂n≤d₂C₃≤κμsQCTPTS 0

9 mrowt−Co₃Csuκt≤κ·y₂rC}y₂URh≤UuUy₂Cn₂t₂rostructur₂sC₃orCv−otod₂t₂ct≤onCw≤t−outCr≤t−o₄r·p−yQC
2023OCUVOCUS]UPUS][ 0

8 z₂μp₂r·tur₂Cd₂p₂nd₂nc₂Co₃Cc·rr≤₂rCμoé≤κ≤tyC≤nC−ydro₄₂n·t₂dC₄₂rμ·n·n₂C₃≤₂κdP₂₃₃₂ctCtr·ns≤storC
w≤t−Cv·r≤ousC₂κ₂ctrod₂Cμ·t₂r≤·κsQC2023OCYUOCSVS]SX 0

7 v−ys≤csPé·s₂dCé≤·sPd₂p₂nd₂ntCcoμp·ctCμod₂κ≤n₄Co₃CTR₃Cno≤s₂C≤nCs≤n₄κ₂PCtoC₃₂wPκ·y₂rCUjPlkzsQC2023OC
TXOCY[XVPY[YV 0

6 ioμp·r·t≤v₂CytudyCé₂tw₂₂nCyuκ₃ur≤z₂dCsoyUC₃roμCsoκyéd₂nuμC·ndCsoκyéd₂nuμCzr≤ox≤d₂C
vr₂cursorsC₃orCz−≤nPl≤κμCj₂v≤c₂Cgppκ≤c·t≤onsQC2023OCTXOCTYVS[PTYVTY 0

5 n≤₄−κyCr₂produc≤éκ₂Cv·nCd₂rC}··κsC≤nt₂₄r·t≤onCo₃CtwoPd≤μ₂ns≤on·κC₂κ₂ctron≤csConCt−₂Cw·₃₂rCsc·κ₂QC 0

4 r·r₄₂P·r₂·Csynt−₂s≤sCo₃C−≤₄−C₂κ₂ctr≤c·κCp₂r₃orμ·nc₂CsoyUCéyC·Ccoμμ₂rc≤·κκyCsc·κ·éκ₂C·toμ≤cCκ·y₂rC
d₂pos≤t≤onCproc₂ssQC2023OCZOC 0

3 x·μ·nCsp₂ctr·κCstud≤₂sConCp−ononCso₃t₂n≤n₄OCsur₃·c₂Ct₂μp₂r·tur₂OC₃·noCr₂son·nc₂OC·ndCp−·s₂C
c−·n₄₂C≤nCsoyUCn·no₃κ·δ₂sQC2023OCTU]OC 0

2 jouéκ₂Plκo·t≤n₄Pm·t₂Cv·nCd₂rC}··κsCzr·ns≤storC₃orCn≤₄−Pvr₂c≤s≤onCyyn·pt≤cCup₂r·t≤onsQC 0

1 k₃₃₂ctCo₃Cont₂rc·κ·t₂dCr≤lConCont₂r₃·c₂Ciont·ctCi−·r·ct₂r≤st≤csCo₃CsoyCUCl≤₂κdCk₃₃₂ctCzr·ns≤stor_CgC
l≤rstPvr≤nc≤pκ₂sCytudyQC 0
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