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XZaYSGXTX] 124

1606 ”yμt−₂sisGπ₃Gc−₂δicİγGvİχπrGd₂χπsitiπμG₄rİχ−₂μ₂GπμGtİμtİγuδGwir₂G₃πrGsuχ₂rcİχİcitπrGİχχγicİtiπμsUG
2014SGZXbSGXXWWTXXWa 18

1605 tμsi₄−tsGπμGt−₂G₃uμdİδ₂μtİγGcİχİcitiv₂Gı₂−İviπreGİGcİs₂GstudyGπ₃GxμzYUG2014SGXWSGZ]acTbc 41

1604 zxy₄₂μGvİcİμci₂sG₂μ−İμciμ₄Gcİχİcitiv₂Gχrπχ₂rti₂sGπ₃GxμzYGμİμπrπdsG₃πrGw₂İrİıγ₂Gİsyδδ₂tricG
suχ₂rcİχİcitπrsUG2014SGcSGY]]TYaZ 323

1603 si₄−GP₂r₃πrδİμc₂G”uχ₂rcİχİcitπrsGmİs₂dGπμGt−₂Gpγ₂ctrπd₂χπsit₂dGnπZz[Gyİμπ₃γİβ₂sGπμG
pγ₂ctrπT₂tc−₂dGnİrıπμGqiı₂rsUG2014SGXZcSGdTX[ 40

1602 pμ−İμc₂δ₂μtG₂₃₃₂ctGπ₃GyİGiπμsGπμGcİχİcitiv₂Gı₂−İviπrGπ₃Gİδπrχ−πusGxμzYUG2014SGX[XSGYcaTYdZ 33

1601 si₄−G₂μ₂r₄yGİμdGχπw₂rGd₂μsityGİsyδδ₂tricGsuχ₂rcİχİcitπrsGusiμ₄G₂γ₂ctrπsχuμGcπıİγtGπxid₂G
μİμπwir₂Gİμπd₂UG2014SGYbWSG]YaT]Z] 97

1600 si₂rİrc−icİγGcπr₂Ts−₂γγGstructur₂Gπ₃GZμzGμİμπrπdkyizVxπzâ��Gcπδχπsit₂Gμİμπs−₂₂tGİrrİysG₃πrG
−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2014SGaSGXZ]a[TbW 67

1599 ”cİγİıγ₂G₃İıricİtiπμGπ₃GxμzYGμİμπstructur₂Gd₂χπsit₂dGπμG₃r₂₂Tstİμdiμ₄GyiGμİμπcπμ₂GİrrİysG₃πrG
uγtrİt−iμSG₃γ₂xiıγ₂SG−i₄−Tχ₂r₃πrδİμc₂GδicrπTsuχ₂rcİχİcitπrUG2014SGbSGYa]YTYa]d 211

1598 nπıİγtTıİs₂dGcπδχπuμdsGİμdGcπδχπsit₂sGİsG₂γ₂ctrπd₂Gδİt₂riİγsG₃πrG−i₄−Tχ₂r₃πrδİμc₂G
₂γ₂ctrπc−₂δicİγGcİχİcitπrsUG2014SGYSGXbYXYTXbY[c 139
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1597 ZoGπrd₂r₂dGμİμπχπrπusGyixπz[G₃πrG−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂Gδİt₂riİγsUG2014SG[SG]Y]]]T]Y]aX63

1596 p₃₃₂ctGπ₃GwİToπχiμ₄GπμGπχticİγGıİμd₄İχGİμdGχ−πtπ₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂Gπ₃G−₂δİtit₂G
μİμπstructur₂sUG2014SGYSGXdYdWTXdYdb 15

1595 ”πγutiπμGχrπc₂ss₂dGsuμGıİβ₂dG₂γ₂ctrπd₂Gδİt₂riİγG₃πrG₃γ₂xiıγ₂Gsuχ₂rcİχİcitπrsUG2014SG[SGYWYcXTYWYcd 10

1594 si₂rİrc−icİγGχπrπusGcİrıπμGİ₂rπ₄₂γGd₂riv₂dG₃rπδGıİ₄İss₂G₃πrG−i₄−Gχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrG
₂γ₂ctrπd₂UGNanoscaleSG2014SGaSGXYXYWTd 7.7 443

1593 p₃₃₂ctGπ₃Gχ₂rcπγİtiπμGπμGt−₂Gcİχİcitİμc₂Gπ₃Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sGχr₂χİr₂dG₃rπδGcπδχπsit₂sGπ₃G
δİμ₄İμ₂s₂Gdiπxid₂Gμİμπχγİt₂γ₂tsGİμdGcİrıπμGμİμπtuı₂sUG2014SGcSGd]abTbd 82

1592 qİciγ₂G−ydrπt−₂rδİγG₃İıricİtiπμGπ₃Gμitrπ₄₂μTdπχ₂dG₄rİχ−₂μ₂Vq₂YzZGcπδχπsit₂sGİsG−i₄−G
χ₂r₃πrδİμc₂G₂γ₂ctrπd₂Gδİt₂riİγsG₃πrGsuχ₂rcİχİcitπrUG2014SGaW[SGcbTdZ 94

1591 Pur₂Gt−iπχ−₂μ₂Tsuγ₃urGdπχ₂dGr₂duc₂dG₄rİχ−₂μ₂Gπxid₂eGsyμt−₂sisSGstructur₂SGİμdG₂γ₂ctricİγG
χrπχ₂rti₂sUGNanoscaleSG2014SGaSGbYcXTb 7.7 105

1590 qİıricİtiπμGπ₃G₃r₂₂Tstİμdiμ₄G−i₂rİrc−icİγGcİrıπμGμİμπ₃iı₂rV₄rİχ−₂μ₂Gπxid₂Vχπγyİμiγiμ₂G₃iγδsG₃πrG
suχ₂rcİχİcitπrsUG2014SGaSGYWWTd 145

1589 yİμπ−yıridsG₃rπδGyinπlγTwosGcπuχγ₂dGwit−GcİrıπμG₃πrGχs₂udπcİχİcitπrseGuμd₂rstİμdiμ₄Gt−₂Grπγ₂G
π₃GμİμπTstructur₂dGcİrıπμUGNanoscaleSG2014SGaSGZWdbTXW[ 7.7 156

1588 lγγTsπγidTstİt₂Gsuχ₂rcİχİcitπrsGwit−GχπγyOZS[T₂t−yγ₂μ₂diπxyt−iπχ−₂μ₂PTcπİt₂dGcİrıπμG₃iı₂rGχİχ₂rG
₂γ₂ctrπd₂sGİμdGiπμicGγiquidG₄₂γGχπγyδ₂rG₂γ₂ctrπγyt₂UG2014SGY[]SGc]bTca] 135

1587 si₂rİrc−icİγGny–kyinπYz[Gcπr₂â��s−₂γγG−yıridGμİμπstructur₂G₃πrG−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG
2014SGYSGXX]WdTXX]X] 89

1586 –−₂Gs₂γ₃Tİss₂δıγyGπ₃Gs−İχ₂Gcπμtrπγγ₂dG₃uμctiπμİγiz₂dG₄rİχ−₂μ₂â��xμzYGcπδχπsit₂sG₃πrGİχχγicİtiπμG
İsGsuχ₂rcİχİcitπrsUG2014SGYSGdXbcTdXc[ 87

1585 p₃₃₂ctsGπ₃GPπr₂G”tructur₂GπμGP₂r₃πrδİμc₂Gπ₃GlμGlctivİt₂dTnİrıπμG”uχ₂rcİχİcitπrGpγ₂ctrπd₂G
“₂cycγ₂dG₃rπδG”crİχGWİst₂G–ir₂sUG2014SGYSGX]dYTX]dc 227

1584 sydrπt−₂rδİγGsyμt−₂sisGπ₃GyinπGYGzG[Gμİμπwir₂sVμitrπ₄₂μTdπχ₂dG₄rİχ−₂μ₂G₃πrG−i₄−Tχ₂r₃πrδİμc₂G
suχ₂rcİχİcitπrUG2014SGZX[SGXWWWTXWWa 42

1583 zμ₂Tst₂χGsyμt−₂sisGπ₃GnπyiY”[Gμİμπχİrticγ₂sG₃πrGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sUG2014SG[SGaddc 113

1582 pμ−İμc₂dGsuχ₂rcİχİcitiv₂Gχ₂r₃πrδİμc₂Gπ₃Gc−₂δicİγγyG₄rπwμGcπıİγtTμicβ₂γG−ydrπxid₂sGπμG
t−r₂₂Tdiδ₂μsiπμİγG₄rİχ−₂μ₂G₃πİδG₂γ₂ctrπd₂sUG2014SGaSGY[]WTc 152

1581 tμt₂rχ₂μ₂trİtiμ₄Gμ₂twπrβG Yz]Gμİμπs−₂₂tsVcİrıπμGμİμπtuı₂sGμİμπcπδχπsit₂G₃πrG₃İstGγit−iuδG
stπrİ₄₂UG2014SG[SG[aaY[T[aaZW 26

1580 qİciγ₂Gsyμt−₂sisGπ₃G−i₂rİrc−icİγGxμzYGsuıTδicrπsχ−₂r₂sGcπδχπs₂dGπ₃Gμİμπs−₂₂tsGİμdGt−₂irG
İχχγicİtiπμG₃πrGsuχ₂rcİχİcitπrsUG2014SG[SG[Wb]ZT[Wb]b 33
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1579 pcπT₃ri₂μdγyGsyμt−₂sisGπ₃Gİctivİt₂dGcİrıπμG₃rπδGd₂İdGδİμ₄πGγ₂İv₂sG₃πrGt−₂Guγtrİ−i₄−Gs₂μsitiv₂G
d₂t₂ctiπμGπ₃GtπxicG−₂İvyGδ₂tİγGiπμsGİμdG₂μ₂r₄yGstπrİ₄₂GİχχγicİtiπμsUG2014SG[SGXYY]TXYZZ 132

1578 qİıricİtiπμGπ₃GİGZoGxμzYV₄rİχ−₂μ₂G−ydrπ₄₂γG₃πrG−i₄−Tχ₂r₃πrδİμc₂Gİsyδδ₂tricGsuχ₂rcİχİcitπrsUG
2014SGYSGYba] 192

1577 rr₂İtGiδχrπv₂δ₂μtGiμGχs₂udπcİχİcitπrGχrπχ₂rti₂sGπ₃Gμicβ₂γG−ydrπxid₂GviİGsiδχγ₂G₄πγdGd₂χπsitiπμUG
NanoscaleSG2014SGaSGXXa[aT]Y 7.7 52

1576 nπr₂TsχuμGcİrıπμGμİμπtuı₂GyİrμGsuχ₂rcİχİcitπrsG₃πrGw₂İrİıγ₂G₂γ₂ctrπμicGt₂xtiγ₂sUG2014SGcSG[]bXTd 206

1575 miπTr₂ductiπμGπ₃G₄rİχ−₂μ₂Gπxid₂Gusiμ₄Gdrİiμ₂dGwİt₂rG₃rπδGsπİβ₂dGδuμ₄Gı₂İμsGOP−İs₂πγusGİur₂usG
wUPGİμdGitsGİχχγicİtiπμGİsG₂μ₂r₄yGstπrİ₄₂G₂γ₂ctrπd₂Gδİt₂riİγUG2014SGXcaSGZZT[W 80

1574 xicrπıiİγG₃u₂γGc₂γγGİsGİGıiπcİχİcitπrGıyGusiμ₄Gχs₂udπTcİχİcitiv₂Gİμπd₂Gδİt₂riİγsUG2014SGY[aSGa[YTa[d 75

1573 n−₂δicİγγyG₄rİ₃t₂dG₄rİχ−₂μ₂Tχπγyİμiγiμ₂Gcπδχπsit₂G₃πrGİχχγicİtiπμGiμGsuχ₂rcİχİcitπrUG2014SGXZZSGZY]TZZ[ 145

1572 pγ₂ctrπsχuμGμİμπ₃iı₂rGπ₃G−yıridGδİμ₄İμ₂s₂Gπxid₂sG₃πrGsuχ₂rcİχİcitπreG“₂γ₂vİμc₂GtπGδix₂dG
iμπr₄İμicGiμt₂r₃İc₂sUG2014SGY]]SGZZ]TZ[W 54

1571 nİrıπμkxμzYGcπr₂â��s−₂γγGμİμπsχ−₂r₂sG₃πrG₃γ₂xiıγ₂G−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂G
δİt₂riİγsUG2014SGY]dSGYXdTYYa 164

1570 —γtrİt−iμGxμzYGμİμπs−₂₂tsGsuχχπrt₂dGπμGc₂γγuγπs₂Gıİs₂dGcİrıπμGχİχ₂rsG₃πrG−i₄−Tχπw₂rG
suχ₂rcİχİcitπrsUG2014SGY[aSGb][TbaX 108

1569 lss₂δıγyGπ₃GyiTlγGγİy₂r₂dGdπuıγ₂G−ydrπxid₂GİμdG₄rİχ−₂μ₂G₂γ₂ctrπd₂sG₃πrGsuχ₂rcİχİcitπrsUG2014SG
XZ[SGXYbTXZ] 122

1568 quμctiπμİγizİtiπμGπ₃GıiπδİssGcİrıπμİc₂πusGİ₂rπ₄₂γseGs₂γ₂ctiv₂Gχr₂χİrİtiπμGπ₃GxμzYknlG
cπδχπsit₂sG₃πrGsuχ₂rcİχİcitπrsUG2014SGaSGdacdTdb 106

1567 P−İs₂G–rİμs₃πrδİtiπμGtμduc₂dGnİχİcitİμc₂GlctivİtiπμG₃πrGZoGrrİχ−₂μ₂TnπzGyİμπrπdG
Ps₂udπcİχİcitπrUG2014SG[SGXZWXbcc 75

1566 lctivİt₂dGnİrıπμTnπİt₂dGnİrıπμGyİμπtuı₂sG₃πrGpμ₂r₄yG”tπrİ₄₂GiμG”uχ₂rcİχİcitπrsGİμdGnİχİcitiv₂G
Wİt₂rGPuri₃icİtiπμUG2014SGYSGXYcdTXYdc 160

1565 qİıricİtiπμGİμdGs−İχ₂G₂vπγutiπμGπ₃Gnπ”YGπctİ−₂drπμsG₃πrGİχχγicİtiπμGiμGsuχ₂rcİχİcitπrsUG2014SGXZaSG]]WT]]a 117

1564 tμGsituG₄rπwt−Gπ₃GnπZz[Gμİμπχİrticγ₂sGπμG˛–TxμzYGμİμπtuı₂seGİGμ₂wG−yıridG₃πrG−i₄−Tχ₂r₃πrδİμc₂G
suχ₂rcİχİcitπrsUG2014SGYSGc[a]Tc[bX 40

1563 –−₂Gχr₂χİrİtiπμGπ₃Gxμq₂Yz[Gd₂cπrİt₂dG₃γ₂xiıγ₂G₄rİχ−₂μ₂Gwrİχχ₂dGwit−GPlytGİμdGitsG
₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂sG₃πrG−yıridGsuχ₂rcİχİcitπrsUG2014SG[SGXb]]] 96

1562 ”yμt−₂sisGİμdG₂γ₂ctrπc−₂δicİγGχrπχ₂rti₂sGπ₃GxμzYVrrzVPpoz–eP””Gt₂rμİryGcπδχπsit₂G₂γ₂ctrπd₂G
δİt₂riİγG₃πrGsuχ₂rcİχİcitπrsUG2014SGXYbSG]ZT]] 53
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1561 zμ₂Gst₂χGs−i₃tGtπwİrdsG₃γ₂xiıγ₂Gsuχ₂rcİχİcitπrsGıİs₂dGπμGcİrıπμGμİμπtuı₂sGTGlGr₂vi₂wUG2014SG 0

1560 ldvİμc₂dGxİt₂riİγsG₃πrG”uχ₂rcİχİcitπrsUG2015SG[YZT[[d

1559 ”iμ₄γ₂Tst₂χGsyμt−₂sisGπ₃GcİrıπμGμİμπtuı₂sVirπμVirπμGπxid₂Gcπδχπsit₂G₃iγδsGt−rπu₄−Giμ₂rtTİδıi₂μtG
n oGusiμ₄G₃₂rricGİc₂tyγİc₂tπμİt₂GİsGİGχr₂cursπrUG2015SG]SG]d[aZT]d[bX 15

1558 –πwİrdsGuμγπcβiμ₄G−i₄−Tχ₂r₃πrδİμc₂Gπ₃Gsuχ₂rcİχİcitπrseGqrπδGγİy₂r₂dGtrİμsitiπμTδ₂tİγG−ydrπxid₂G
₂γ₂ctrπd₂GtπGr₂dπxG₂γ₂ctrπγyt₂UG2015SG]cSGXbbdTXbdc 18

1557 nİrıπμTmİs₂dGsyıridGnπδχπsit₂sGİsGldvİμc₂dGpγ₂ctrπd₂sG₃πrG”uχ₂rcİχİcitπrsUG2015SGZddT[ZX 1

1556 nİrıπμTmİs₂dGxİt₂riİγsG₃πrGwit−iuδTtπμGmİtt₂ri₂sSGpγ₂ctrπc−₂δicİγGnİχİcitπrsSGİμdG–−₂irGsyıridG
o₂vic₂sUG2015SGcSGYYc[TZXX 181

1555 qγİs−Gnπμv₂rt₂dGrrİχ−₂μ₂G₃πrG—γtrİTsi₄−GPπw₂rG”uχ₂rcİχİcitπrsUG2015SG]SGX]WWbca 68

1554 yitrπ₄₂μToπχ₂dGnİrıπμGpμcİχsuγİt₂dGx₂sπχπrπusG İμİdiuδGyitrid₂Gyİμπwir₂sGİsG”₂γ₃T”uχχπrt₂dG
pγ₂ctrπd₂sG₃πrGqγ₂xiıγ₂GlγγT”πγidT”tİt₂G”uχ₂rcİχİcitπrsUG2015SGYSGX]WWYXX 84

1553 ”₂γ₃Tlss₂δıγ₂dGZoGrrİχ−₂μ₂Tmİs₂dGl₂rπ₄₂γGwit−GnπZGz[Gyİμπχİrticγ₂sGİsGsi₄−TP₂r₃πrδİμc₂G
lsyδδ₂tricG”uχ₂rcİχİcitπrGpγ₂ctrπd₂UG2015SGcSGYdXbTYa 110

1552 qİıricİtiπμGt₂c−μπγπ₄yGπ₃Gny–Tyicβ₂γGzxid₂Gıİs₂dGχγİμİrGχs₂udπcİχİcitπrG₃πrGxpx”GİμdGypx”UG
2015SGa[ZSGWXYWdY 1

1551 UG2015SG 6

1550 xuγti₃uμctiπμİγGnİrıπμGyİμπstructur₂sG₃πrGldvİμc₂dGpμ₂r₄yG”tπrİ₄₂GlχχγicİtiπμsUG2015SG]SGb]]Tbbb 60

1549 UG2015SG 3

1548 UG2015SG 12

1547 pγ₂ctrπsχuμGnİrıπμGyİμπ₃iı₂rsGwit−GiμG”ituGpμcİχsuγİt₂dGnπâ��zâ��Gyİμπχİrticγ₂sGİsGpγ₂ctrπd₂sG₃πrG
si₄−TP₂r₃πrδİμc₂G”uχ₂rcİχİcitπrsUG2015SGbSGXZ]WZTXX 165

1546 oi₃₃₂r₂μtGc−İr₄₂Tstπrİ₄₂Gδ₂c−İμisδsGiμGdisuγ₃id₂GvİμİdiuδGİμdGvİμİdiuδGcİrıid₂Gδπμπγİy₂rUG2015
SGZSGddWdTddX[ 57

1545 rπγdGd₂χπsitiπμGπμGδİ₄μ₂ticGχπrπusGcπδχπsit₂sGsyμt−₂siz₂dG₃rπδGδπdi₃i₂dGwππdGsİwdustGİtG
di₃₃₂r₂μtGt₂δχ₂rİtur₂sUG2015SG[dSGcadTcbc 1

1544 tμGsituGc−₂δicİγGsyμt−₂sisGπ₃Gsİμdwic−Tstructur₂dGxμzGYGV₄rİχ−₂μ₂Gμİμπ₃γπw₂rsGİμdGt−₂irG
suχ₂rcİχİcitiv₂Gı₂−İviπrUG2015SGXbZSGX[cTX]] 45
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1543 yiZ”Yknπ”Gcπr₂Ts−₂γγGμİμπTtriİμ₄uγİrGχyrİδidGİrrİysGπμGyiG₃πİδG₃πrG−i₄−Tχ₂r₃πrδİμc₂G
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853 ”πγv₂μtTİssist₂dGsyμt−₂sisGπ₃GcİrıπμGμİμπtuı₂sTδİμ₄İμ₂s₂Gπxid₂G−yıridGδİt₂riİγsG₃πrG−i₄−Gvπγtİ₄₂G
İqu₂πusGsuχ₂rcİχİcitπrUG2018SGbaZSGaYTbW 7

852 ”tructur₂GİμdG₂γ₂ctrπc−₂δicİγGχrπχ₂rti₂sGπ₃GİcidTγ₂İc−₂dGwixμYGâ��Gx–ixz[UG2018SGYdSGXYWcdTXYWdd 0

851 tμt₂rcπμμ₂ct₂dGδ₂tİγGπxid₂Gny–G₃iır₂G−yıridGμ₂twπrβsG₃πrGcurr₂μtGcπγγ₂ctπrT₃r₂₂Gİsyδδ₂tricG
cİχİcitiv₂Gd₂iπμizİtiπμUG2018SGaSGXWcdcTXWdWc 43

850 Pr₂dictiπμGπ₃Gtsπ₂γ₂ctricGPπiμtGπ₃Gxİμ₄İμ₂s₂GİμdGnπıİγtGwİδ₂γγİrGzxid₂seGlχχγicİtiπμGtπGnπμtrπγγ₂dG
”yμt−₂sisGπ₃Gxix₂dGzxid₂sUG2018SGZ[SGaabWTaabb 5

849 nπstG₂₃₃₂ctiv₂Gsyμt−₂sisGπ₃GİGcπχχ₂rTXsTiδidİzπγ₂kİctivİt₂dGcİrıπμGδ₂tİγGπr₄İμicG₃rİδ₂wπrβGİsG
İμG₂γ₂ctrπd₂Gδİt₂riİγG₃πrGsuχ₂rcİχİcitπrGİχχγicİtiπμsUG2018SG[YSGXWZWWTXWZWc 20

848 –₂δχγİt₂T₃r₂₂Gsyμt−₂sisGπ₃GχπrπusG Yz]G₃γİβ₂sGİsGİGıİtt₂ryTtyχ₂G₂γ₂ctrπd₂Gδİt₂riİγGwit−G−i₄−G
cİχİcityG₃πrGsuχ₂rcİχİcitπrsUG2018SG]]ZSGZXbTZYa 16

847 ltπδicGwİy₂rTo₂χπsit₂dGxπγyıd₂μuδGzxid₂VnİrıπμGyİμπtuı₂GsyıridGpγ₂ctrπd₂seG–−₂Gtμ₃γu₂μc₂Gπ₃G
nrystİγG”tructur₂GπμGwit−iuδTtπμGnİχİcitπrGP₂r₃πrδİμc₂UG2018SGXWSGXcab]TXcac[ 30

846 xİμ₄İμ₂s₂Goiπxid₂VlμtTy₂stTwiβ₂Gsi₂rİrc−icİγGPπrπusGnİrıπμGnπδχπsit₂Gwit−G“πıustG
”uχ₂rcİχİcitiv₂GP₂r₃πrδİμc₂sUG2018SGaSGbZaYTbZbX 13

845 nzYTİctivİt₂dGχπrπusGs₂γ₃Tt₂δχγİt₂dGyTdπχ₂dGcİrıπμGİ₂rπ₄₂γGd₂riv₂dG₃rπδGıİμİμİG₃πrG
−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2018SG[]bSG[bbT[ca 73

844 nİrıπμGİμdGx₂tİγGzxid₂sGmİs₂dGyİμπδİt₂riİγsG₃πrGqγ₂xiıγ₂Gsi₄−GP₂r₃πrδİμc₂Glsyδδ₂tricG
”uχ₂rcİχİcitπrsUG2018SG 3

843 “πdγiβ₂Gn₂zYVcİrıπμGμİμπcπδχπsit₂Gd₂riv₂dG₃rπδGδ₂tİγâ��πr₄İμicG₃rİδ₂wπrβsG₃πrG₂μ−İμc₂dG
suχ₂rcİχİcitπrGİχχγicİtiπμsUG2018SG]ZSGXZdaaTXZdb] 14

842 xicrπwİv₂Tİssist₂dGsyμt−₂sisGπ₃G“uGİμdGn₂Gdπχ₂dGtuμ₄st₂μGπxid₂G₃πrGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sUG
2018SGYdSGXZbd[TXZcWY 8
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841 ”yμt−₂sisGİμdGİχχγicİtiπμGπ₃Gμİμπcİ₄₂sGiμGsuχ₂rcİχİcitπrsUG2018SGZ]XSGXZ]TX]a 43

840 pxc₂γγ₂μtG₂γ₂ctrπc−₂δicİγGı₂−İviπrGπ₃G₄rİχ−₂μ₂Gπxid₂Gıİs₂dGİγuδiμuδGsuγ₃id₂GμİμπwİγγsG₃πrG
suχ₂rcİχİcitπrGİχχγicİtiπμsUG2018SGX]dSGX]XTX]d 26

839 –−₂rδπγysisGπ₃GPπγyδ₂ricGx₂tİγGn−₂γİt₂sUG2018SGY[bTZ]W 1

838 zμ₂TχπtGsyμt−₂sisGπ₃G₄rİχ−it₂VxμzYG−yıridsGİμdG₂γ₂ctrπc−₂δicİγGsuχ₂rcİχİcitπrGχ₂r₃πrδİμc₂GπμG
di₃₃₂r₂μtGsuıstrİt₂sUG2018SGYdSGXZacXTXZaca 2

837 nπδıiμİtiπμGπ₃GXoGyiOzsPYGμİμπı₂γtsGİμdGYoG₄rİχ−₂μ₂Gs−₂₂tsGtπG₃İıricİt₂GZoGcπδχπsit₂G−ydrπ₄₂γG
₂γ₂ctrπd₂sGwit−Guγtrİ−i₄−Gcİχİcitİμc₂GİμdGsuχ₂riπrGrİt₂GcİχİıiγityUG2018SGXabSGX]]TXaZ 22

836 qγ₂xiıγ₂Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sGıİs₂dGπμG–izYVrrzV–izYGsİμdwic−Gtyχ₂G−yıridsUG2018SG[[SG[XZYT[X[X 20

835 “₂γ₂İs₂Gc−İrİct₂risticsGİμdGχrπc₂ssiμ₄Tstructur₂Tχ₂r₃πrδİμc₂Gr₂γİtiπμs−iχGπ₃G₂γ₂ctrπTsχiμμiμ₄G
curcuδiμTγπİd₂dGχπγy₂t−₂rsuγ₃πμ₂Gıİs₂dGχπrπusGuγtrİ₃iμ₂G₃iı₂rsUG2018SGYdSGXcY]TXcZc 3

834 tμsi₄−tGiμtπG₄rİχ−₂μ₂V−ydrπxid₂Gcπδχπsitiμ₄Gδ₂c−İμisδG₃πrGr₂δİrβİıγyG₂μ−İμc₂dGcİχİcityUG2018SG
ZddSGYZcTY[] 25

833 P₂rπvsβit₂Gπxid₂VcİrıπμGμİμπtuı₂G−yıridGıi₃uμctiπμİγG₂γ₂ctrπcİtİγystsG₃πrGπv₂rİγγGwİt₂rGsχγittiμ₄UG
2018SGYcaSG[bT][ 32

832 xzqGd₂riv₂dGcİrıπμGıİs₂dGμİμπcπδχπsit₂Gδİt₂riİγsGİsG₂₃₃ici₂μtG₂γ₂ctrπcİtİγystsG₃πrGπxy₄₂μG
r₂ductiπμGİμdGπxy₄₂μGİμdG−ydrπ₄₂μG₂vπγutiπμGr₂İctiπμsUUG2018SGcSGYabYcTYab][ 45

831 qİciγ₂G”yμt−₂sisGπ₃GxμZz[Gyİμπχİrticγ₂sGo₂cπrİt₂dGrrİχ−₂μ₂GİsGpμ−İμc₂dGP₂r₃πrδİμc₂Gpγ₂ctrπd₂G
₃πrG”uχ₂rcİχİcitπrUG2018SGXWdTXXc

830 nπrr₂γİtiμ₄G₂γ₂ctrπc−₂δicİγGiδχ₂dİμc₂Gwit−G−i₂rİrc−icİγGstructur₂G₃πrGχπrπusGcİrıπμTıİs₂dG
suχ₂rcİχİcitπrsGusiμ₄GİGtruμcİt₂dGtrİμsδissiπμGγiμ₂Gδπd₂γUG2018SGYc[SG]dbTaWc 21

829 mİγİμciμ₄GcrystİγγiμityGİμdGsχ₂ci₃icGsur₃İc₂Gİr₂İGπ₃Gδ₂tİγTπr₄İμicG₃rİδ₂wπrβGd₂riv₂dGμicβ₂γG
−ydrπxid₂G₃πrG−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrUG2018SGYc[SGYWYTYXW 29

828 pγ₂ctrπT₂x₃πγiİtiπμGπ₃G₄rİχ−it₂G₃πrGγİr₄₂Gscİγ₂GχrπductiπμGπ₃G₄rİχ−₂μ₂GİμdGitsGcπδχπsit₂Gwit−GPlytG
₃πrGİχχγicİtiπμGiμGsuχ₂rcİχİcitπrsUG2018SG]SGWd]aWY 2

827 ”t₂χTıyTst₂χGsyμt−₂sisGπ₃GirπμTπxid₂Gμİμπχİrticγ₂sGİttİc−₂dGtπG₄rİχ−₂μ₂Gπxid₂eGlGstudyGπμGt−₂G
cπδχπsit₂Gχrπχ₂rti₂sGİμdGİrc−it₂ctur₂UG2018SGXWbSGY]]TYaZ 11

826 “₂vi₂wGπ₃G₂γ₂ctricİγG₂μ₂r₄yGstπrİ₄₂Gt₂c−μπγπ₄i₂sSGδİt₂riİγsGİμdGsyst₂δseGc−İγγ₂μ₄₂sGİμdGχrπsχ₂ctsG
₃πrGγİr₄₂Tscİγ₂G₄ridGstπrİ₄₂UG2018SGXXSGYadaTYbab 865

825 nπ”Gμİμπχİrticγ₂Td₂cπrİt₂dGcİrıπμGμİμπ₃iı₂rsGİsG−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sUUG
2018SGcSGYb]b[TYb]bd 17

824 pγ₂ctrπc−₂δicİγG₄rπwμGcπıİγtG−ydrπxid₂Gt−r₂₂Tdiδ₂μsiπμİγGμİμπstructur₂sGπμGyiG₃πİδGİsG−i₄−G
χ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂Gδİt₂riİγUG2018SGYdSGX[]abTX[]bZ 12
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823 si₄−γyG₂₃₃ici₂μtG₂γ₂ctrπd₂sG₃πrGsuχ₂rcİχİcitπrsGusiμ₄Gsiγv₂rTχγİt₂dGcİrıπμGμİμπ₃iı₂rsGwit−G₂μ−İμc₂dG
δ₂c−İμicİγG₃γ₂xiıiγityGİμdGγπμ₄Tt₂rδGstİıiγityUG2018SGZ]ZSGXcdTXda 31

822 ”tİıiγityGİμdG₂γ₂ctrπμicGχrπχ₂rti₂sGπ₃Gsuγ₃urGt₂rδiμİt₂dGtwπTdiδ₂μsiπμİγG₂İrγyGtrİμsitiπμGδ₂tİγG
cİrıid₂sGİμdGμitrid₂sGOx®₂μ₂PUG2018SGX]ZSGZWZTZWc 27

821 qİciγ₂G”yμt−₂sisGπ₃Gyitrπ₄₂μGİμdGzxy₄₂μGnπToπχ₂dGnγ₂wsGπ₃GnİrıπμGyİμπı₂γtsG₃πrG”uχ₂rcİχİcitπrsG
wit−Gpxc₂γγ₂μtG“İt₂GP₂r₃πrδİμc₂UG2018SGXXSG 4

820 p₃₃₂ctsGπ₃G₄rİχ−itizİtiπμGπ₃GcİrıπμGμİμπsχ−₂r₂sGπμG−ydrπd₂πxy₄₂μİtiπμGİctivityGπ₃Gδπγyıd₂μuδG
cİrıid₂UG2018SGcSG[XddT[YWc 8

819 si₂rİrc−icİγGyinπzYGsiμ₄γ₂Tcrystİγγiμ₂Gμİμπ₃γİβ₂GİrrİysGπμGyiG₃πİδG₃πrGsuχ₂rcİχİcitπrsGİμdGwiTiπμG
ıİtt₂ri₂sGİχχγicİtiπμUG2018SGbaaSGd]YTd]c 9

818 tμsi₄−tGπ₃Gt−₂G₂₃₃₂ctGπ₃G₄rİχ−iticGcγust₂rGiμGt−₂Gχ₂r₃πrδİμc₂Gπ₃GcİrıπμGİ₂rπ₄₂γsGdπχ₂dGwit−Gμicβ₂γGİsG
₂γ₂ctrπd₂sG₃πrGsuχ₂rcİχİcitπrsUG2018SGXZdSGcccTcd] 17

817 qrπδGμicβ₂γGπxİγİt₂Gdi−ydrİt₂Gδicrπcuı₂sGtπGyi”YGμİμπcuı₂sG₃πrG−i₄−Gχ₂r₃πrδİμc₂G
suχ₂rcİχİcitπrsUG2018SGYYSGZZb]TZZcY 3

816 si₂rİrc−icİγGcİrıπμGcπδχπsit₂Gμİμπ₃iırπusG₂γ₂ctrπd₂Gδİt₂riİγG₃πrG−i₄−Tχ₂r₃πrδİμc₂Gİqu₂πusG
suχ₂rcİχİcitπrsUG2018SGYX[SG]]bT]aZ 10

815 qİciγ₂γyGχr₂χİr₂dGπxidiz₂dGcİrıπμGqiı₂rknπZz[k“rzGİsGμ₂₄İtiv₂G₂γ₂ctrπd₂G₃πrGİGμπv₂γG
İsyδδ₂tricGsuχ₂rcİχİcitπrGwit−G−i₄−Gİr₂İγG₂μ₂r₄yGİμdGχπw₂rGd₂μsityUG2018SG[]WSGaaTba 18

814
lG₃İciγ₂Gstrİt₂₄yG₃πrGt−₂Gsyμt−₂sisGπ₃G₄rİχ−₂μ₂V zGμİμπsχ−₂r₂sGİμdG₄rİχ−₂μ₂V yGμİμπsχ−₂r₂sG
d₂riv₂dG₃rπδGİGsiμ₄γ₂G₄rİχ−₂μ₂Gπxid₂Twrİχχ₂dG zGμİμπsχ−₂r₂Gχr₂cursπrG₃πrG−yıridG
suχ₂rcİχİcitπrsUUG2018SGcSGYbdY[TYbdZ[

7

813 qİciγ₂Gδ₂t−πdG₃πrGsyμt−₂sisGπ₃˛–TnπOzsPYİμdGt−₂irGsuχ₂rcİχİcitπrGχrπχ₂rti₂sUG2018SGZ]SGYYWTYZW 1

812 xİμ₄İμ₂s₂Tzxid₂Tmİs₂dGpγ₂ctrπd₂Gxİt₂riİγsG₃πrGpμ₂r₄yG”tπrİ₄₂GlχχγicİtiπμseGsπwGnγπs₂Glr₂GW₂G
tπGt−₂G–−₂πr₂ticİγGnİχİcitİμc₂jUG2018SGZWSG₂XcWY]ad 68

811 lctivİt₂dGcİrıπμGδπμπγit−sGd₂riv₂dG₃rπδGıİct₂riİγGc₂γγuγπs₂Vχπγyİcryγπμitriγ₂Gcπδχπsit₂GİsGμ₂wG
₄₂μ₂rİtiπμG₂γ₂ctrπd₂Gδİt₂riİγsGiμGpownUG2018SGYWWSGZcXTZdW 19

810 rrİχ−₂μ₂TGİμdGny–sTıİs₂dGcİrıπcİtİγystsGiμGχ₂rsuγ₃İt₂sGİctivİtiπμeGxİt₂riİγGd₂si₄μGİμdGcİtİγyticG
δ₂c−İμisδsUG2018SGZ][SGd[XTdba 227

809 lG₃γ₂xiıγ₂Gsuχ₂rcİχİcitπrGcπμsistiμ₄Gπ₃Gİctivİt₂dGcİrıπμGμİμπ₃iı₂rGİμdGcİrıπμG
μİμπ₃iı₂rVχπtİssiuδTχr₂Tiμt₂rcİγİt₂dGδİμ₄İμ₂s₂Gπxid₂UG2018SG[WWSG[X]T[Y] 10

808  Yz]Gμİμπwir₂sT₄rİχ−₂μ₂Gcπδχπsit₂GİsGİμGπutstİμdiμ₄G₂γ₂ctrπd₂Gδİt₂riİγG₃πrG−i₄−G
₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂GİμdGγπμ₄Tcycγ₂Tγi₃₂Gsuχ₂rcİχİcitπrUG2018SGXWcSGbZTcY 30

807 —γtrİδicrπχπrπusGnİrıπμG”yμt−₂sisG—siμ₄Gwit−iuδTtπμGp₃₃₂ctGiμGZ”xT]GZ₂πγit₂G–₂δχγİt₂UG2018SGZWSGa]XZTa]YW 7

806
”yμt−₂sisGπ₃GPs₂udπcİχİcitiv₂GPπrπusGx₂tİγGzxid₂Gyİμπcγust₂rsGlμc−πr₂dGπμGrrİχ−₂μ₂G₃πrG
lqu₂πusGpμ₂r₄yG”tπrİ₄₂Go₂vic₂sGwit−Gsi₄−Gpμ₂r₄yGo₂μsityGİμdGwπμ₄Gnycγiμ₄G”tİıiγityGİγπμ₄Gwit−G
—γtrİ₃İstGn−İr₄iμ₄GnİχİıiγityUG2018SGYcSGXcWZad]

17
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805 p₃₃₂ctGπ₃GcπıİγtGcπμt₂μtGπμGt−₂G₂γ₂ctrπc−₂δicİγGχrπχ₂rti₂sGİμdGstructurİγGstİıiγityGπ₃GynlGtyχ₂G
cİt−πd₂Gδİt₂riİγsUG2018SGYWSGYYcW]TYYcXb 19

804 “₂c₂μtGİdvİμc₂δ₂μtsGiμGsuχ₂rcİχİcitπrGt₂c−μπγπ₄yUG2018SG]YSG[[XT[bZ 729

803
”uχχπrtTiμduc₂dGδπrχ−πγπ₄yGİμdGcπμt₂μtGtİiγπr₂dGyinπYz[Gμİμπstructur₂sGπμG
t₂δχ₂rİtur₂Td₂χ₂μd₂μtGcİrıπμGμİμπ₃iı₂rsGwit−G₂μ−İμc₂dGχs₂udπcİχİcitiv₂Gχ₂r₃πrδİμc₂UG2018SG
YcaSGXTXZ

14

802 x₂tİγTπr₄İμicG₃rİδ₂wπrβGd₂riv₂dGγ₂İ₃Tγiβ₂Gnπ”ynGμİμπcπδχπsit₂sG₃πrGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sUG
NanoscaleSG2018SGXWSGXbd]cTXbda[ 7.7 18

801 pxχγπriμ₄Gn−₂δicİγSGx₂c−İμicİγSGİμdGpγ₂ctricİγGquμctiπμİγiti₂sGπ₃Gmiμd₂rsG₃πrGldvİμc₂dG
pμ₂r₄yT”tπrİ₄₂Go₂vic₂sUG2018SGXXcSGcdZaTcdcY 337

800 nπμstructiπμGπ₃GyiTnπTxμGγİy₂r₂dGdπuıγ₂G−ydrπxid₂Gμİμπ₃γİβ₂sGİss₂δıγ₂dG−πγγπwGμİμπcİ₄₂sG₃rπδG
ıiδ₂tİγγicGiδidİzπγİt₂G₃rİδ₂wπrβsG₃πrGsuχ₂rcİχİcitπrsUG2018SGXWaSGY[ZTY[d 48

799 si₄−Gİr₂İγGcİχİcitİμc₂GİμdGrİt₂GcİχİıiγityGusiμ₄G₃iγγ₂dGyiG₃πİδGcurr₂μtGcπγγ₂ctπrUG2018SGYcXSGbaXTbac 8
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δİt₂riİγGuμd₂rG₃γπwUG2019SGXSGZbaXTZbbW 7

737 xπrχ−πγπ₄yTd₂χ₂μd₂μtG₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂sGπ₃Gμicβ₂γG−ydrπxid₂Gμİμπstructur₂sUG2019SG
[YSGX 6

736 tδχrπv₂dG₂γ₂ctrπc−₂δicİγGı₂−İviπrGπ₃Gδ₂tİγGπxid₂sTıİs₂dGμİμπcπδχπsit₂sG₃πrGsuχ₂rcİχİcitπrUG
2019SGXYSGXd]WWa[ 14

735 miπδİssGd₂riv₂dGcİrıπμGİsGıiμd₂rT₃r₂₂G₂γ₂ctrπd₂Gδİt₂riİγsG₃πrGsuχ₂rcİχİcitπrsUG2019SGX]]SGbWaTbYa 149

734 lδ₂γiπrİtiπμGπ₃G”uχ₂rcİχİcitİμc₂Gπ₃Gxix₂dGx₂tİγGzxid₂Goisχ₂rs₂dG“₂duc₂dGrrİχ−₂μ₂Gzxid₂GİμdG
Pπγyİμiγiμ₂Gyİμπcπδχπsit₂sG—siμ₄GnsZ”zZsGİsG”uχχπrtiμ₄Gpγ₂ctrπγyt₂GiμGsY”z[UG2019SGX[SGYXdTYYc 0
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733 lGy₂wGsyıridGxİt₂riİγeGxπμπγit−icGmiπδπrχ−icGnİrıπμVyicβ₂γGyİμπχİrticγ₂sG₃πrGpμ₂r₄yG”tπrİ₄₂G
o₂vic₂sUG2019SG[]SGcWdTcXZ 1

732 lG“İχidG”yμt−₂sisGπ₃Gx₂sπχπrπusGxμYzZGyİμπχİrticγ₂sG₃πrG”uχ₂rcİχİcitπrGlχχγicİtiπμsUG2019SGdSGaZX 16

731 qİciγ₂Gsyμt−₂sisGπ₃GcİrıπμGμİμπtuı₂Tsuχχπrt₂dGyizVVq₂zG₃πrGİγγTsπγidTstİt₂Gsuχ₂rcİχİcitπrUG2019SG
XWSGXdYZTXdZY 9

730 lGqİciγ₂Gx₂t−πdGπ₃GPr₂χİriμ₄Gt−₂Glsyδδ₂tricG”uχ₂rcİχİcitπrGwit−G–wπGpγ₂ctrπd₂sGlss₂δıγ₂dGπμGİG
”−₂₂tGπ₃Gqiγt₂rGPİχ₂rUG2019SGdSG 10

729 lGμπv₂γGxμzYVx®₂μ₂Gcπδχπsit₂Gχr₂χİr₂dGıyG₂γ₂ctrπstİticGs₂γ₃Tİss₂δıγyGİμdGitsGus₂GİsGİμG
₂γ₂ctrπd₂G₃πrG₂μ−İμc₂dGsuχ₂rcİχİcitiv₂Gχ₂r₃πrδİμc₂UG2019SGaSGXddTYWc 46

728 “₂vi₂wGπ₃Gsuχ₂rcİχİcitπrseGxİt₂riİγsGİμdGd₂vic₂sUG2019SGYXSGcWXTcY] 587

727 qγ₂xiıγ₂GİμdGnπμductiv₂Gnİrıπμiz₂dGnπttπμGqİıricsGnπuχγ₂dGwit−GİGyİμπstructur₂dGyiOzsPYG
nπİtiμ₄G₃πrGsi₄−GP₂r₃πrδİμc₂Glqu₂πusG”yδδ₂tricG”uχ₂rcİχİcitπrsUG2019SGbSG]YZXT]YZd 17

726 —μi₃πrδG₄rπwt−Gπ₃GZμTxμTnπGt₂rμİryGπxid₂Gμİμπμ₂₂dγ₂sG₃πrG−i₄−Tχ₂r₃πrδİμc₂G₂μ₂r₄yTstπrİ₄₂G
İχχγicİtiπμsUG2019SGcZbSGZdT[b 50

725 pγ₂ctricİγγyG”witc−₂dGtπμGpxc−İμ₄₂Gmİs₂dGπμGnİrıπμTPπγyχyrrπγ₂Gnπδχπsit₂G”δİrtGxİt₂riİγsG₃πrGt−₂G
“₂δπvİγGπ₃G“₂zG₃rπδGlqu₂πusG”πγutiπμsUG2019SG]ZSGYaXYTYaXb 15

724 trπμGπxid₂Tıİs₂dGμİμπδİt₂riİγsG₃πrGsuχ₂rcİχİcitπrsUG2019SGZWSGYW[WWY 28

723 yİμπscİγ₂Gπri₄iμsGπ₃Gsuχ₂rTcİχİcitİμc₂Gχ−₂μπδ₂μİUG2019SG[X[SG[YWT[Z[ 31

722 xπ”YVrrİχ−₂μ₂Gμİμπcπδχπsit₂sG₃πrG₂₃₃ici₂μtG₂γ₂ctrπc−₂δicİγG₂μ₂r₄yGstπrİ₄₂GTGlGμπv₂γGstrİt₂₄yG
ıİs₂dGπμG₂γ₂ctrπγyt₂G₃πrδuγİtiπμUG2019SGX[SGY]aTYaX 5

721 si₄−Tχ₂r₃πrδİμc₂Gİsyδδ₂tricGsuχ₂rcİχİcitπrGıİs₂dGπμGvİμİdiuδGdiπxid₂Vİctivİt₂dG₂xχİμd₂dG
₄rİχ−it₂Gcπδχπsit₂GİμdGcİrıπμTvİμİdiuδGπxyμitrid₂Gμİμπstructur₂sUG2019SGZXaSGXdTZY 11

720 –−r₂₂Tdiδ₂μsiπμİγGiμt₂rcπμμ₂ct₂dGcπıİγtGsuγ₃id₂G₃πİδeGnπμtrπγγİıγ₂Gsyμt−₂sisGİμdGİχχγicİtiπμGiμG
suχ₂rcİχİcitπrUG2019SGZXbSG]]XT]aX 23

719 pγ₂ctrπχπγyδ₂riz₂dGPπrπusGnπμαu₄İt₂dGPπγyδ₂rGqiγδGİsGİμGpγ₂ctrπd₂G₃πrGİG”tİıγ₂SGsi₄−Gpμ₂r₄yG
o₂μsityG–−iμGqiγδGlsyδδ₂tricG”uχ₂rcİχİcitπrUG2019SGXSGXaZ[TXa[W 8

718 si₄−γyTdisχ₂rs₂dGq₂YzZknG₂γ₂ctrπd₂Gδİt₂riİγsG₃πrGPıYRGr₂δπvİγGıyGcİχİcitiv₂Gd₂iπμizİtiπμUG2019SG
X]ZSGXYTYW 35

717 ”iγicπμTxμzYGcπr₂Ts−₂γγGμİμπwir₂sGİsG₂γ₂ctrπd₂sG₃πrGδicrπTsuχ₂rcİχİcitπrGİχχγicİtiπμUG2019SG[]SGXcdX[TXcdYZ 22

716 “₂c₂μtGPrπ₄r₂ssGiμG“ut−₂μiuδGzxid₂Tmİs₂dGnπδχπsit₂sG₃πrG”uχ₂rcİχİcitπrGlχχγicİtiπμsUG2019SGaSG[Z[ZT[ZbY 95
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715 miπδİssTmİs₂dGySGPSGİμdG”G”₂γ₃Toπχ₂dGPπrπusGnİrıπμG₃πrGsi₄−TP₂r₃πrδİμc₂G”uχ₂rcİχİcitπrsUG2019SG 9

714 nurr₂μtGχrπ₄r₂ssGİc−i₂v₂dGiμGμπv₂γGδİt₂riİγsG₃πrGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂seGδiμiGr₂vi₂wUG2019SGXSGYcXbTYcYb 283

713 si₄−Td₂μsityG₄rİχ−₂μ₂Vsiμ₄γ₂Twİγγ₂dGcİrıπμGμİμπ−πrμGcπδχπsit₂Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂Gwit−G
−i₄−Gvπγuδ₂tricGcİχİcitİμc₂UG2019SG[cdSGbWcTbXa 25

712 sπγγπwGcİrıπμGsχ−₂r₂sV−πγγπwGcİrıπμGμİμπrπdsGcπδχπsit₂sGİsG₂γ₂ctrπd₂Gδİt₂riİγsG₃πrG
suχ₂rcİχİcitπrUG2019SGXWXSGY[[TY]W 10

711 rİsTγiquidGdi₃₃usiπμGsyμt−₂sisGπ₃Gdi₃₃₂r₂μtGyiOzsPYGμİμπstructur₂sG₃πrGt−₂irGsuχ₂rcİχİcitiv₂G
χ₂r₃πrδİμc₂UG2019SG]Y]SGXXWZd] 3

710 wİr₄₂T”cİγ₂GİμdGwπwTnπstGxπtivİtiπμGπ₃Gyitrπ₄₂μToπχ₂dGnπδδ₂rciİγGlctivİt₂dGnİrıπμG₃πrG
si₄−Tpμ₂r₄yTo₂μsityG”uχ₂rcİχİcitπrUG2019SGYSG[YZ[T[Y[Z 26

709 Pr₂χİrİtiπμGİμdG₂γ₂ctrπc−₂δicİγGχrπχ₂rti₂sGπ₃Gnπ”YVcİrıπμGμİμπ₃iı₂rGcπδχπsit₂sUG2019SGY]SG]WZ]T]W[Z 7

708 si₄−γyGcπδχr₂ssiıγ₂GZToG−i₂rİrc−icİγGχπrπusGcİrıπμGμİμπtuı₂Vδ₂tİγGπr₄İμicG₃rİδ₂wπrβVχπγyİμiγiμ₂G
−yıridGsχπμ₄₂sGsuχ₂rcİχİcitπrsUG2019SGdSGW]]WZY 12

707 si₂rİrc−icİγGyİμπχπrπusGnİrıπμG–₂δχγİt₂dGİμdGnİtİγyz₂dGıyGt−₂GmicπμtiμuπusGyİμπχπrπusG
nπχχ₂rG₃πrGsi₄−GP₂r₃πrδİμc₂Gpγ₂ctrπc−₂δicİγGnİχİcitπrsUG2019SG[SGa[ZbTa[[[ 0

706 ”yμ₂r₄isticGχrπχ₂rti₂sGπ₃Gδπγyıd₂μuδGdisuγ₃id₂GOxπ”YPGwit−G₂γ₂ctrπTİctiv₂Gδİt₂riİγsG₃πrG
−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2019SG[[SGXb[bWTXb[dY 32

705 ”₂γ₃Tsuχχπrt₂dGuγtrİt−iμGyinπTwosGμİμπs−₂₂tGİrrİyVl₄Gμİμπwir₂Gıiμd₂rT₃r₂₂Gcπδχπsit₂G₂γ₂ctrπd₂G
₃πrG−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrUG2019SGbddSG]YXT]Yc 23

704 xμZz[Tχπγyİμiγiμ₂T₄rİχ−₂μ₂GİsGdistiμctiv₂Gcπδχπsit₂G₃πrGus₂GiμG−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG
2019SG[dXSGXbXTXbd 21

703 ”₂γ₃T”tİμdiμ₄Gx₂tİγγicGx₂s−Gwit−GxμzGxuγtiscİγ₂Gxicrπstructur₂sG₃πrGsi₄−TnİχİcityGqγ₂xiıγ₂G
–rİμsχİr₂μtGpμ₂r₄yG”tπrİ₄₂UG2019SGXXSGY[W[bTY[W]a 20

702 qİrİdİicGr₂İctiπμsGiμGcİχİcitiv₂Gd₂iπμizİtiπμG₃πrGd₂sİγiμİtiπμGİμdGiπμGs₂χİrİtiπμUG2019SGbSGX]dddTXaWYb 85

701 tμt₂rcİγİtiπμGπ₃Gwİy₂r₂dGxİt₂riİγsG₃rπδGmuγβGtπGYoUG2019SGZXSG₂XcWcYXZ 64

700 xuγti₃uμctiπμİγGγπwGt₂δχ₂rİtur₂Gr₂duc₂dG₄rİχ−it₂Gπxid₂sG₃πrG−i₄−Gχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsG
İμdG”p“”GİχχγicİtiπμsUG2019SGaSGWc]]Yb 5

699 “₂v₂İγiμ₄Gt−₂GiδχİctsGπ₃Gδ₂tİstİıγ₂Gstructur₂GπμGt−₂G₂γ₂ctrπc−₂δicİγGχrπχ₂rti₂seG–−₂Gcİs₂Gπ₃Gxμ”UG
2019SG[ZXSGb]TcZ 12

698 pγ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂Gπ₃GγTtryχtπχ−İμiuδGχicrİt₂GİsGİμG₂₃₃ici₂μtG₂γ₂ctrπd₂Gδİt₂riİγG₃πrG
suχ₂rcİχİcitπrGİχχγicİtiπμUG2019SGYXSGXXcYdTXXcZc 13
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697 ldvİμc₂sGiμGμİμπstructur₂sG₃İıricİt₂dGviİGsχrİyGχyrπγysisGİμdGt−₂irGİχχγicİtiπμsGiμG₂μ₂r₄yGstπrİ₄₂G
İμdGcπμv₂rsiπμUG2019SG[cSGZWX]TZWbY 182

696 –izGyPsGlss₂δıγ₂dGiμtπGİGnİrıπμGyİμπ₃iı₂rGnπδχπsit₂Gpγ₂ctrπd₂GıyGİGzμ₂T”t₂χGpγ₂ctrπsχiμμiμ₄G
Prπc₂ssG₃πrG”uχ₂rcİχİcitπrGlχχγicİtiπμsUG2019SGXXSG 51

695 lsyδδ₂tricGsuχ₂rcİχİcitπrsGıİs₂dGπμGZoG₄rİχ−₂μ₂Twrİχχ₂dG Yz]Gμİμπsχ−₂r₂sGİμdGq₂Zz[kZoG
₄rİχ−₂μ₂G₂γ₂ctrπd₂sGwit−G−i₄−Gχπw₂rGİμdG₂μ₂r₄yGd₂μsiti₂sUG2019SGZXWSG]cTad 62

694 lGχγİμİrGsuχ₂rcİχİcitπrGδİd₂Gπ₃Gsuχrİδπγ₂cuγİrGμİμπ₃iır₂Gıİs₂dGsπγidG₂γ₂ctrπγyt₂G₂x−iıitiμ₄GcG G
wiμdπwUG2019SGaXSGY]dTYaa 14

693 —μiv₂rsİγGx₂t−πdG₃πrGPrπduciμ₄G“₂duc₂dGrrİχ−₂μ₂Gzxid₂VrπγdGyİμπχİrticγ₂sGnπδχπsit₂sGwit−G
nπμtrπγγ₂dGo₂μsityGπ₃Grrİ₃tiμ₄GİμdGwπμ₄T–₂rδG”tİıiγityUG2019SGdSG 6

692 yiOzsPTd₂cπrİt₂dGμitrπ₄₂μGdπχ₂dGxWny–Gμİμπs−₂₂tsGİsGİμG₂₃₃ici₂μtG₂γ₂ctrπd₂G₃πrG−i₄−G
χ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2019SGdSGaWZ[ 30

691 ”yμt−₂sisGπ₃GZμq₂Yz[kxμzYGxuγtiγ₂v₂γGyİμπs−₂₂tsG”tructur₂GİμdGttsGpγ₂ctrπc−₂δicİγGPrπχ₂rti₂sG
İsGPπsitiv₂Gpγ₂ctrπd₂sG₃πrGlsyδδ₂tricG”uχ₂rcİχİcitπrsUG2019SG[SG]XacT]Xbb 3

690 –₂xtiγ₂Tıİs₂dG“rzTδu₃₃γ₂dGcπıİγtGOttSGtttPGπxid₂G−yıridGμİμπTİrc−it₂ctur₂sG₃πrG₃γ₂xiıγ₂G₂μ₂r₄yG
stπrİ₄₂Gd₂vic₂UG2019SG[c]SGYZcTY[a 8

689 “₂İγGtiδ₂Gδİ₄μ₂ticGsuχ₂rcİχİcitπrGwit−Gİμti₃₂rrπδİ₄μ₂ticGμicβ₂γG−ydrπxid₂Gıİs₂dGμİμπcπδχπsit₂UG
2019SGZWdSGXcbTXda 16

688 x₂sπχπrπusGcİrıπμGcuı₂sGd₂riv₂dG₃rπδG₃uγγ₂r₂μ₂GcrystİγsGİsGİG−i₄−Grİt₂Gχ₂r₃πrδİμc₂G₂γ₂ctrπd₂G
δİt₂riİγG₃πrGsuχ₂rcİχİcitπrsUG2019SGbSGXYa][TXYaaW 54

687 zμ₂Tst₂χG₃İıricİtiπμGπ₃Gsiγv₂rGμİμπsχ−₂r₂Tw₂tt₂dGcİrıπμGμİμπtuı₂G₂γ₂ctrπd₂sGviİG
₂γ₂ctricT₃i₂γdTdriv₂μGcπδıustiπμGwİv₂sG₃πrG−i₄−Tχ₂r₃πrδİμc₂G₃γ₂xiıγ₂Gsuχ₂rcİχİcitπrsUG2019SGbSGdWW[TdWXc 9

686 –−₂Gt₂δχγİt₂G₂₃₃₂ctGπ₃GsiγicİGiμGric₂G−usβG₃πrG₂₃₃ici₂μtGsyμt−₂sisGπ₃Gt−₂Gİctivİt₂dGcİrıπμGıİs₂dG
₂γ₂ctrπd₂Gδİt₂riİγUG2019SGbcdSGbbbTbc[ 17

685 “πıustGyinπYz[V”uχ₂rİctivİt₂dGnİrıπμGlqu₂πusG”uχ₂rcİχİcitπrGwit−Gsi₄−GPπw₂rGo₂μsityGİμdG
”tİıγ₂GnycγİıiγityUG2019SGaSGY]ZaTY][] 6

684 xπriμ₄İGπγ₂i₃₂rİGw₂İ₃GpxtrİctGx₂diİt₂dG“₂duc₂dGrrİχ−₂μ₂Gzxid₂V˛–TyiOzsPYGyİμπcπδχπsit₂G₃πrG
lsyδδ₂tricG”uχ₂rcİχİcitπrsUG2019SG[dSGZ[cTZ]d 8

683 nπıİγtGπxid₂Tıİs₂dGμİμπİrc−it₂ctur₂sG₃πrG₂γ₂ctrπc−₂δicİγG₂μ₂r₄yGİχχγicİtiπμsUG2019SGXWZSG]daTabb 97

682 qİciγ₂Gχr₂χİrİtiπμGπ₃Gyiâ��xμGγİy₂r₂dGdπuıγ₂G−ydrπxid₂Gμİμπs−₂₂tsVcİrıπμG₃πrGsuχ₂rcİχİcitπrUG2019SG
ZWSGb]Y[Tb]ZZ 11

681 xπduγİtiμ₄Gt−₂G₂μ₂r₄yGstπrİ₄₂Gπ₃Gsuχ₂rcİχİcitπrsGıyGδixiμ₄Gcγπs₂TtπTid₂İγGİμdG₃İrT₃rπδTid₂İγG
cİχİcitiv₂GcİrıπμGμİμπ₃iı₂rsUG2019SGZWXSG[a]T[bX 5

680 p₃₃ici₂μtGsuχ₂rcİχİtt₂ryGı₂−İviπrGπ₃Gδ₂sπχπrπusG−ydrπusGİμdGİμ−ydrπusGcπıİγtGδπγyıdİt₂G
μİμπstructur₂sUG2019SGbcdSGY]aTYa] 18
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679 —γtrİt−iμGyiTxzqGμİμπs−₂₂tGİrrİysG₄rπwμGπμGχπγyİμiγiμ₂Gd₂cπrİt₂dGyiG₃πİδGİsGİμGİdvİμc₂dG
₂γ₂ctrπd₂G₃πrGİsyδδ₂tricGsuχ₂rcİχİcitπrsGwit−G−i₄−G₂μ₂r₄yGd₂μsityUG2019SG[cSG[XXdT[XYZ 75

678 o₂si₄μGπ₃Gδuγtiχγ₂G₂γ₂ctrπd₂Gstructur₂sGıİs₂dGπμGμİμπGyiZ”YGİμdGcİrıπμGμİμπtuı₂sG₃πrG−i₄−G
χ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2019SGbSGb[WaTb[X[ 32
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661 si₄−γyGsydrπχ−iγicGnİrıπμGoπtsNGo₂cπrİtiπμGπμGyinπYz[Gyİμπwir₂sG₃πrGrr₂İtγyGtμcr₂İs₂dGpγ₂ctricG
nπμductivitySG”uχ₂rcİχİcitİμc₂SGİμdGpμ₂r₄yGo₂μsityUG2019SGaSGXdWWW[d 8

660 pγ₂ctrπc−₂δicİγSGıπμdiμ₄Gμ₂twπrβGİμdG₂γ₂ctricİγGχrπχ₂rti₂sGπ₃Gr₂duc₂dG₄rİχ−₂μ₂Gπxid₂Tq₂YzZG
μİμπcπδχπsit₂G₃πrGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sGİχχγicİtiπμsUG2019SGbdYSGY]WTY]d 38

659 tμ₃γu₂μc₂Gπ₃Gt−₂G₂γ₂ctrπc−₂δicİγGχrπχ₂rti₂sGπ₃GvİμİdiuδGπxid₂sGπμGsχ₂ci₃icGcİχİcitİμc₂GıyG
δπγyıd₂μuδGdπχiμ₄UG2019SG[YSGX 3

658 Pr₂χİrİtiπμGİμdGχrπχ₂rti₂sGπ₃Gδİμiχuγİt₂dGcİrıπμGμİμπtuı₂Gcπδχπsit₂sGİμdGİχχγicİtiπμsUG2019SG[cdT]YW 14

657 lδπrχ−πusGnπıİγtGnİrıπμGyİμπ₃iı₂rsGo₂cπrİt₂dGwit−Gnπμductiv₂Gl₄GİsGqr₂₂T”tİμdiμ₄Gqγ₂xiıγ₂G
pγ₂ctrπd₂Gxİt₂riİγG₃πrGsi₄−TP₂r₃πrδİμc₂G”uχ₂rcİχİcitπrsUG2019SG[cSGYb][TYbaW 2

656 mππstTuχG₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂Gπ₃GxzqsGviİGcπμ₃iμ₂dGsyμt−₂sisGwit−iμGμİμπχπrπusGcİrıπμG
δİtric₂sG₃πrGsuχ₂rcİχİcitπrGİμdGπxy₄₂μGr₂ductiπμGr₂İctiπμGİχχγicİtiπμsUG2019SGbSG]]aXT]]b[ 26

655 qİciγ₂Gsyμt−₂sisGπ₃GİGmixπzV–izGμİμπtuı₂GİrrİysGcπδχπsit₂GıyGt−₂Gsπγvπt−₂rδİγGδ₂t−πdGİμdGitsG
İχχγicİtiπμG₃πrG−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrUUG2019SGdSG[adZT[add 13

654 yİμπstructur₂dGxİt₂riİγsG₃πrGwiTtπμGmİtt₂ryGlχχγicİtiπμsUG2019SGXW]TXbY 1

653 yİμπstructur₂dGxİt₂riİγsG₃πrGpμ₂r₄yG“₂γİt₂dGlχχγicİtiπμsUG2019SG 5

652 –πwİrdsG₂stİıγis−iμ₄GstİμdİrdGχ₂r₃πrδİμc₂Gδ₂tricsG₃πrGıİtt₂ri₂sSGsuχ₂rcİχİcitπrsGİμdGı₂yπμdUG
2019SG[cSGXYbYTXZ[X 461

651 si₂rİrc−icİγGχπrπusGcİrıπμGδicrπrπdsGd₂riv₂dG₃rπδGİγıiziİG₃γπw₂rsG₃πrG−i₄−Gχ₂r₃πrδİμc₂G
suχ₂rcİχİcitπrsUG2019SGX[bSGY[YTY]X 124

650 xzqTo₂riv₂dGsyıridGsπγγπwG”uıδicrπsχ−₂r₂sGπ₃Gyitrπ₄₂μToπχ₂dGnİrıπμTpμcİχsuγİt₂dGmiδ₂tİγγicG
yiTnπT”Gyİμπχİrticγ₂sG₃πrG”uχ₂rcİχİcitπrsGİμdGwit−iuδGtπμGmİtt₂ri₂sUG2019SG]cSGZdXaTZdY[ 53

649
lGχrİcticİγGİμdG−i₄−γyG₂₃₃ici₂μtGsyμt−₂sisGπ₃Gd₂μs₂γyG₃uμctiπμİγiz₂dGμicπtiμπμitriγ₂Gd₂rivİtiv₂sG
cİtİγyz₂dGıyGziμcGπxid₂Td₂cπrİt₂dGsuχ₂rχİrİδİ₄μ₂ticGsiγicİGİttİc−₂dGtπG₄rİχ−₂μ₂Gπxid₂G
μİμπcπδχπsit₂UG2019SGZZSG₂[bZ]

7

648 si₂rİrc−icİγGχπrπusGcİrıπμGd₂riv₂dG₃rπδGwİst₂GİδγİG₃πrGt−₂Gsiδuγtİμ₂πusG₂γ₂ctrπc−₂δicİγGs₂μsiμ₄G
π₃Gδuγtiχγ₂Gıiπδπγ₂cuγ₂sUG2019SGXbbSG]YdT][W 21

647 yİμπstructur₂dGn₂zYVq₂zZVxμTrrzGcπδχπsit₂GİsGİμπd₂Gδİt₂riİγGiμGwiTiπμGıİtt₂ryUG2019SGbcaSGcbZTccZ 6

646 “₂c₂μtGldvİμc₂sGiμGqγ₂xiıγ₂G”uχ₂rcİχİcitπrsUG2019SG[XTbY

645 p₃₃₂ctGπ₃Gisπ₂γ₂ctrπμicGtuμ₄st₂μGdπχiμ₄GπμGδπγyıd₂μuδGs₂γ₂μid₂Gμİμπstructur₂sGİμdGt−₂irG
₄rİχ−₂μ₂G−yıridsG₃πrGsuχ₂rcİχİcitπrsUG2019SGZWYSG[]dT[bX 30

644 pγ₂ctrπsχiμμiμ₄Gπ₃G₄πγdGμİμπχİrticγ₂sGiμcπrχπrİt₂dGPlyGμİμπ₃iı₂rsGviİGiμTsituGγİs₂rGİıγİtiπμGπ₃G₄πγdG
iμG₂γ₂ctrπsχiμμiμ₄GsπγutiπμUG2019SGaSGW]]W]X 10

(2019-2019)

61



643 lG−i₄−G₂μ₂r₄yGd₂μsityG₃iı₂rTs−İχ₂dGsuχ₂rcİχİcitπrGıİs₂dGπμGziμcTcπıİγtGıiδ₂tİγγicGπxid₂Gμİμπwir₂G
₃πr₂stsGπμGcİrıπμGμİμπtuı₂G₃iı₂rsUG2019SGZ[SG]]dT]ac 9

642 s₂xyγsuγ₃İμyγTsuıstitut₂dGnπPcGİμdGrzTnπPcGπμGyiG₃πİδGİsG₂γ₂ctrπİctiv₂Gδİt₂riİγG₃πrG
suχ₂rcİχİcitπrsUG2019SGYZSGXaXaTXaYX 1

641 l₂rπsπγTİssist₂dGc−₂δicİγGd₂χπsitiπμGπ₃Gμİμπcπδχπsit₂Gδİt₂riİγGiμGt−₂Gâ��irπμTcİrıπμTπxy₄₂μâ��G
syst₂δUG2019SGZZbSGWXYWcc

640 –πwİrdGİGμ₂wG₄₂μ₂rİtiπμGπ₃GγπwGcπstSG₂₃₃ici₂μtSGİμdGdurİıγ₂Gδ₂tİγâ��İirG₃γπwGıİtt₂ri₂sUG2019SGbSGYab[[TYabac 26

639 qİciγ₂Gπμ₂TχπtGsyμt−₂sisGπ₃Gyinπ”₂TrrzGπμGyiG₃πİδG₃πrG−i₄−Gχ₂r₃πrδİμc₂G−yıridGsuχ₂rcİχİcitπrsUUG
2019SGdSGZbdZdTZbd[a 10

638 yitridİtiπμG–₂δχ₂rİtur₂Gp₃₃₂ctGπμGnİrıπμG İμİdiuδGzxyμitrid₂sG₃πrGİG”yδδ₂tricG”uχ₂rcİχİcitπrUG
2019SGdSG 5

637 –−₂rδİγγyGr₂duc₂dG₃γuπrπ₄rİχ−₂μ₂sGİsG₂₃₃ici₂μtG₂γ₂ctrπd₂Gδİt₂riİγsG₃πrGsuχ₂rcİχİcitπrsUGNanoscaleSG
2019SGXXSGYXZa[TYXZb] 7.7 10

636 yicβ₂γGcπıİγtit₂Gμİμπs−₂₂tsGcπİt₂dGπμGδ₂tİγTπr₄İμicG₃rİδ₂wπrβTd₂riv₂dGδ₂sπχπrπusGcİrıπμG
μİμπ₃iı₂rsG₃πrG−i₄−Tχ₂r₃πrδİμc₂Gχs₂udπcİχİcitπrsUG2019SG]Z[SGZXYTZYX 13

635 mππstiμ₄Gt−₂Gcycγiμ₄GstİıiγityGπ₃GtrİμsitiπμGδ₂tİγGcπδχπuμdsTıİs₂dGsuχ₂rcİχİcitπrsUG2019SGXaSG][]T]bZ 288

634 –−₂G₂vİγuİtiπμGπ₃Gsuχ₂rTcİχİcitiv₂Gχ₂r₃πrδİμc₂Gπ₃Gμπv₂γG₄TnZy[VPPyGμİμπcπδχπsit₂G₂γ₂ctrπd₂G
δİt₂riİγGwit−Gsİμdwic−Tγiβ₂Gstructur₂UG2019SGXaYSGZadTZbb 38

633 PγİsδİG”ur₃İc₂GquμctiπμİγizİtiπμGπ₃GnİrıπμGyİμπ₃iır₂sGwit−G”iγv₂rSGPİγγİdiuδGİμdGPγİtiμuδG
yİμπχİrticγ₂sG₃πrGnπstTp₃₃₂ctiv₂GİμdGsi₄−TP₂r₃πrδİμc₂G”uχ₂rcİχİcitπrsUG2018SGXWSG 8

632 xμnπYz[kμitrπ₄₂μTdπχ₂dGcİrıπμGμİμπ₃iı₂rGcπδχπsit₂sGwit−Gδ₂sπTδicrπχπrπusGstructur₂G₃πrG
−i₄−Tχ₂r₃πrδİμc₂Gsyδδ₂tricGsuχ₂rcİχİcitπrsUG2019SGbcYSGY]XTYaY 46

631 wπwTn−İr₄₂Tnİrri₂rT”cİtt₂riμ₄G–−r₂₂Toiδ₂μsiπμİγG˛–TxμzYV˛†TxμzYGy₂twπrβsG₃πrG—γtrİTsi₄−T“İt₂G
lsyδδ₂tricİγG”uχ₂rcİχİcitπrsUG2019SGYSGXW]XTXW]d 23

630 nπδıiμİtiπμTıİs₂dGμİμπδİt₂riİγGd₂si₄μsGiμGsiμ₄γ₂GİμdGdπuıγ₂Gdiδ₂μsiπμsG₃πrGiδχrπv₂dG₂γ₂ctrπd₂sG
iμGγit−iuδGiπμTıİtt₂ri₂sGİμdG₃İrİdİicGsuχ₂rcİχİcitπrsUG2019SGZcSGXXdTX[a 13

629 qγ₂xiıγ₂SG₃iı₂rTs−İχ₂dGsuχ₂rcİχİcitπrsGwit−GrπγγTtyχ₂Gİss₂δıγyUG2019SGbXSGYYWTYYb 10

628 lχχγicİtiπμsGπ₃GYoGx®₂μ₂sGiμG₂μ₂r₄yGcπμv₂rsiπμGİμdGstπrİ₄₂Gsyst₂δsUG2019SG[cSGbYTXZZ 878

627 nπμtrπγγiμ₄Gt−₂G₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂Gπ₃G˛†TyiOzsPYVcİrıπμGμİμπtuı₂G−yıridG₂γ₂ctrπd₂sG₃πrG
suχ₂rcİχİcitπrGİχχγicİtiπμsGıyGwİGdπχiμ₄eGlGsyst₂δİticGiμv₂sti₄İtiπμUG2019SGYdbSGXbZTXcb 32

626 yİμπχπrπusGrut−₂μiuδGİμdGδİμ₄İμ₂s₂Gπxid₂Gμİμπχİrticγ₂sVr₂duc₂dG₄rİχ−₂μ₂Gπxid₂G₃πrG
−i₄−T₂μ₂r₄yGsyδδ₂tricGsuχ₂rcİχİcitπrsUG2019SGX[[SGXc]TXdY 34

Citation Report

62
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556 zμ₂Tst₂χG₄r₂₂μGrπut₂Gsyμt−₂sisGπ₃Gsχiμ₂γGZμxμYz[Gμİμπχİrticγ₂sGd₂cπrİt₂dGπμGxWny–sGİsGİGμπv₂γG
₂γ₂ctrπd₂Gδİt₂riİγG₃πrGsuχ₂rcİχİcitπrUG2020SGY]YSGXX[[cX 22

555 xİt₂riİγsGİμdGqİıricİtiπμGx₂t−πdsG₃πrGpγ₂ctrπc−₂δicİγG”uχ₂rcİχİcitπrseGzv₂rvi₂wUG2020SGZSGX]]TXca 61

554 pγ₂ctrπİμİγyticİγGc−İrİct₂rizİtiπμGπ₃G₂γ₂ctrπc−₂δicİγGcİχİcitπrGsyst₂δsGusiμ₄Gst₂χGχπt₂μtiİγG
₂γ₂ctrπc−₂δicİγGsχ₂ctrπscπχyUG2020SGZZYSGXZ]]Wc 7
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553 “₂vi₂wiμ₄Gt−₂G₃uμdİδ₂μtİγsGπ₃Gsuχ₂rcİχİcitπrsGİμdGt−₂Gdi₃₃icuγti₂sGiμvπγviμ₄Gt−₂GİμİγysisGπ₃Gt−₂G
₂γ₂ctrπc−₂δicİγG₃iμdiμ₄sGπıtİiμ₂dG₃πrGχπrπusG₂γ₂ctrπd₂Gδİt₂riİγsUG2020SGYbSG]]]T]dW 79

552 “₂c₂μtGPrπ₄r₂ssGiμG–wπToiδ₂μsiπμİγGwİy₂r₂dGoπuıγ₂Gsydrπxid₂sGİμdG–−₂irGo₂rivİtiv₂sG₃πrG
”uχ₂rcİχİcitπrsUG2020SGXZSGXYYaTXY][ 50

551 qİciγ₂G₃İıricİtiπμGπ₃Gt−iμGδ₂tİγGπxid₂G₃iγδsGπμGχπrπusGcİrıπμG₃πrG−i₄−Gd₂μsityGc−İr₄₂Gstπrİ₄₂UG2020SG
]aYSG]abT]bb 39

550 qirstGχriμciχγ₂GstudyGπμGt−₂GİχχγicİtiπμGπ₃Gcrystİγγiμ₂Gcİt−πd₂sGwiYxμWU]–xWU]zZG₃πrGχrπδπtiμ₄Gt−₂G
χ₂r₃πrδİμc₂Gπ₃Gγit−iuδTiπμGıİtt₂ri₂sUG2020SGXbZSGXWd[Xb 8

549 –wπToiδ₂μsiπμİγGnİdδiuδGsydrπxid₂Gyİμπs−₂₂tsG₃πrGpγ₂ctrπc−₂δicİγGnİχİcitπrsG—μd₂rGsi₄−G
zχ₂rİtiμ₄G πγtİ₄₂UG2020SG[dSGdd]TXWWX 4

548 qİciγ₂Gχr₂χİrİtiπμGπ₃GyTdπχ₂dGcİrıπμVq₂zxTd₂cπrİt₂dGcİrıπμGcγπt−G₃πrG₃γ₂xiıγ₂Gsyδδ₂tricG
sπγidTstİt₂Gsuχ₂rcİχİcitπrsUG2020SGYbSGX]dXTXaWX 6

547 nπıİγtGπxid₂Gμİμπcπδχπsit₂sGδπdi₃i₂dGıyGyinπTγİy₂r₂dGdπuıγ₂G−ydrπxid₂Gμİμπs−₂₂tsGİsGİdvİμc₂dG
₂γ₂ctrπd₂sG₃πrGsuχ₂rcİχİcitπrsUG2020SGYaSGY]WXTY]XX 11

546 miμd₂rT₃r₂₂G−πμ₂ycπδıTγiβ₂Gq₂xπz[Gμİμπs−₂₂tGİrrİysGwit−GduİγGχrπχ₂rti₂sGπ₃Gıπt−Gıİtt₂ryTtyχ₂G
İμdGχs₂udπcİχİcitiv₂Ttyχ₂Gχ₂r₃πrδİμc₂sG₃πrGsuχ₂rcİχİcitπrGİχχγicİtiπμsUG2020SGYbSGXWXW]] 29

545 “₂duc₂dG₄rİχ−₂μ₂Gπxid₂VvİμİdiuδGχ₂μtπxid₂Gμİμπcπδχπsit₂GİsG₂γ₂ctrπd₂Gδİt₂riİγG₃πrG−i₄−γyGrİt₂G
cİχİıγ₂GİμdGdurİıγ₂Gsuχ₂rcİχİcitπrsUG2020SGYbSGXWXXWZ 8

544
lγZRTdπχ₂dGZdTtrİμsitiπμİγGδ₂tİγGOxμVnuPG₃₂rrit₂Giδχr₂₄μİt₂dGrrzG₃πrGPpnG
wİt₂rTsχγittiμ₄Vsuχ₂rcİχİcitπrG₂γ₂ctrπd₂Gwit−Gπxy₄₂μGvİcİμci₂sGİμdGsur₃İc₂Giμt₂rcİγİtiπμGİsχ₂ctsUG
2020SGYWYSGXWc[ZX

14

543 –πwİrdsG−i₄−T₂μ₂r₄yTd₂μsityGsuχ₂rcİχİcitπrsGviİGγ₂ssTd₂₃₂ctsGİctivİt₂dGcİrıπμG₃rπδGsİwdustUG2020SG
ZaYSGXZbX]Y 7

542 pμcİχsuγİtiπμGπ₃Gq₂Vq₂Zz[GiμGcİrıπμGμİμπtuı₂sG₄rπwμGπv₂rGcİrıπμGμİμπ₃iı₂rsG₃πrG−i₄−G
χ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sUG2020SGYadSGXXa]b] 3

541
tμsi₄−tGiμtπGaTİδiμπχ₂μiciγγİμicGİcidGstructur₂GİμdGstudyGπ₃Gt−₂GquİμtuδGδ₂c−İμicİγGcİγcuγİtiπμsGπ₃G
t−₂Gİcidâ��ıİs₂Gsit₂GπμG˛‡Tq₂YzZk”izYGcπr₂â��s−₂γγGμİμπcπδχπsit₂sGİμdGİsG₂₃₃ici₂μtGcİtİγystsGiμG
δuγticπδχπμ₂μtGr₂İctiπμsUG2020SG[[SGYWaccTYWada

2

540 Pr₂χİrİtiπμGİμdG₂μ−İμc₂dGsuχ₂rcİχİcitİμc₂Gχ₂r₃πrδİμc₂Gπ₃Gcİrıπμiz₂dGsiγβGıyG₃₂₂diμ₄GsiγβwπrδsG
xπzYGμİμπχİrticγ₂sUG2020SGXdaSGXWdXZb 7

539 qγ₂xiıγ₂GİμdG₃r₂₂Tstİμdiμ₄GxμzxVr₂duc₂dG₄rİχ−₂μ₂Gπxid₂Gχİχ₂rGwit−G₂xc₂γγ₂μtGcycγiμ₄GstİıiγityG₃πrG
wiTiπμGıİtt₂ryGİμπd₂UG2020SG[ZSGX 1

538
 ₂μusG₃γytrİχTγiβ₂G−i₂rİrc−icİγGyinπxμâ��zkyixπz[knGμİμπs−₂₂tGİrrİysGİsG₃r₂₂Tstİμdiμ₄G
cπr₂Ts−₂γγG₂γ₂ctrπd₂Gδİt₂riİγG₃πrG−yıridGsuχ₂rcİχİcitπrGwit−G−i₄−G₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂UG
2020SG[bbSGYYcdbb

13

537 pμ−İμc₂dGlctivityGπ₃Gsi₂rİrc−icİγGyİμπstructurİγGmirμ₂ssit₂TxμzTmİs₂dGxİt₂riİγsGo₂χπsit₂dGπμtπG
yicβ₂γGqπİδG₃πrGp₃₃ici₂μtG”uχ₂rcİχİcitπrGpγ₂ctrπd₂sUG2020SGXWSG 4

536 “₂c₂μtGİdvİμc₂sGiμGvİμİdiuδTıİs₂dGμİμπδİt₂riİγsGİμdGt−₂irGcπδχπsit₂sG₃πrGsuχ₂rcİχİcitπrsUG2020SG
[SG[dWYT[dZZ 9
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535 pγ₂ctrπc−₂δicİγGiμv₂sti₄İtiπμGπ₃GZrTdπχ₂dGZμzGμİμπstructur₂dG₂γ₂ctrπd₂Gδİt₂riİγG₃πrG
−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrUG2020SGYaSG]b]bT]bbY 15

534 xπrχ−πγπ₄yTd₂χ₂μd₂μtG₂γ₂ctrπc−₂δicİγG₂μ₂r₄yGstπrİ₄₂Gχrπχ₂rtyGπ₃Gδ₂tİγγicGδπγyıd₂μuδGsuγ₃id₂G
μİμπs−₂₂tsUG2020SGZXSGXYac[TXYad]

533 lμGiμtuitiv₂Gr₂vi₂wGπ₃Gsuχ₂rcİχİcitπrsGwit−Gr₂c₂μtGχrπ₄r₂ssGİμdGμπv₂γGd₂vic₂GİχχγicİtiπμsUG2020SGZXSGXWXa]Y 75

532 ”ucrπs₂Td₂riv₂dGcİrıπμTcπİt₂dGμicβ₂γGπxid₂GO”onnTyizPGİsGİμG₂γ₂ctrπd₂Gδİt₂riİγG₃πrGsuχ₂rcİχİcitπrG
İχχγicİtiπμsUG2020SGXSGaWdTaXa 15

531 Ps₂udπcİχİcitiv₂Gn−İr₄₂G”tπrİ₄₂GiμGx®₂μ₂T zG₃πrGlsyδδ₂tricGqγ₂xiıγ₂Gpμ₂r₄yG”tπrİ₄₂Go₂vic₂sUG
2020SGXYSG][bdXT][bdb 12

530
si₄−Tχ₂r₃πrδİμc₂GsπγidTstİt₂G−yıridGsuχ₂rcİχİcitπrG₂μİıγ₂dGıyGδ₂tİγâ��πr₄İμicG₃rİδ₂wπrβTd₂riv₂dG
δuγtiTcπδχπμ₂μtG−yıridG₂γ₂ctrπd₂sGπ₃Gnπâ��yâ��nGμİμπ₃iı₂rsGİμdGnπYâ��xq₂xPâ��yâ��nGδicrπχiγγİrsUG2020SG
cSGYaX]cTYaXb[

17

529 —γtrİTγπμ₄Gcycγ₂Gγi₃₂GİμdGıiμd₂rT₃r₂₂Gδİμ₄İμ₂s₂TcπıİγtGπxid₂Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sGt−rπu₄−G
χ−πtπμicGμİμπstructuriμ₄UUG2020SGXWSG[WYZ[T[WY[Z 6

528 ZoGχriμtiμ₄Gπ₃Gδ₂tİγTıİs₂dGδİt₂riİγsG₃πrGr₂μ₂wİıγ₂G₂μ₂r₄yGİχχγicİtiπμsUG2020SGX[SGYXW] 10

527 si₄−γyG₂μ−İμc₂dG₂γ₂ctrπc−₂δicİγGcycγiμ₄Gstİıiγiti₂sGπ₃G−i₂rİrc−icİγGχİrtiİγγyT₂δı₂dd₂dGxμzVcİrıπμG
μİμπ₃iı₂rGcπδχπsit₂sGİsGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sUG2020SGYaYSGXX[ac[ 2

526 xμzYVPπrπusGnİrıπμGyİμπtuı₂VxμzYGyİμπcπδχπsit₂sG₃πrGsi₄−TP₂r₃πrδİμc₂G”uχ₂rcİχİcitπrUG
2020SGZSGXXX]YTXXX]d 12

525 trπμGπxid₂Gγπİd₂dGıiπc−İrVχπγyİμiγiμ₂Gμİμπcπδχπsit₂eG”yμt−₂sisSGc−İrİct₂rizİtiπμGİμdG
₂γ₂ctrπc−₂δicİγGİμİγysisUG2020SGXXdSGXWcWdb 7

524 ”uχ₂rcİχİcitπrGı₂−İviπurGπ₃Gδİμ₄İμ₂s₂Gdiπxid₂Gd₂cπrİt₂dGδ₂sπχπrπusGsiγicİGsyμt−₂siz₂dGıyGİG
rİχidGsπγT₄₂γGiμv₂rs₂Gδic₂γγ₂Gδ₂t−πdUG2020SG[dSGXYbXaTXYbZW 6

523 lχχγicİtiπμGπ₃GmiπδİssTo₂riv₂dGyitrπ₄₂μToπχ₂dGnİrıπμGl₂rπ₄₂γsGiμGpγ₂ctrπcİtİγysisGİμdG
”uχ₂rcİχİcitπrsUG2020SGbSGZad]TZbXY 18

522 tμT”ituG”yμt−₂sisGπ₃Gs₂t₂rπstructur₂dGnİrıπμTnπİt₂dGnπVxμzGyİμπwir₂GlrrİysG₃πrG
si₄−TP₂r₃πrδİμc₂Glμπd₂sGiμGlsyδδ₂tricG”uχ₂rcİχİcitπrsUG2020SGY]SG 4

521 ”uχ₂rcİχİcitπrGı₂−İviπrGπ₃GcİrıπμTδİμ₄İμ₂s₂Gπxid₂sGμİμπcπδχπsit₂sGsyμt−₂siz₂dGıyGcİrıπμGİrcUG
2020SG[[SGXWb][TXWbab 7

520 ”iz₂Td₂χ₂μd₂μtGχ₂r₃πrδİμc₂sGiμG−πδπ₄₂μ₂πusSGcπμtrπγγİıγ₂SGİμdGγİr₄₂Tİr₂İGsiγicπμGwir₂GİrrİyG
χ−πtπcİt−πd₂UG2020SG[bZSGYYc]cW 4

519 Ysâ��xπ”YGμİμπ₃γπw₂rsGıİs₂dG−i₄−G₂μ₂r₄yGd₂μsityGsπγidGstİt₂Gsuχ₂rcİχİcitπrUG2020SGY]]SGXYZ]]X 22

518 xicrπwİv₂Tİssist₂dGχr₂χİrİtiπμGİμdGiδχrπv₂δ₂μtGδ₂c−İμisδGπ₃GcİrıπμGμİμπtuı₂kyixμYz[G
cπr₂Ts−₂γγGμİμπcπδχπsit₂G₃πrG−i₄−Gχ₂r₃πrδİμc₂Gİsyδδ₂tricGsuχ₂rcİχİcitπrsUG2020SG[bZSGYYcaWd 27
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517 miμd₂rG₃r₂₂G−i₄−Gχ₂r₃πrδİμc₂G−yıridGsuχ₂rcİχİcitπrGd₂vic₂Gıİs₂dGπμGμicβ₂γG₃₂rrit₂Gμİμπχİrticγ₂sUG
2020SGZXSGXWXabb 12

516 “₂vi₂wGπμGr₂γiİıiγityGπ₃Gsuχ₂rcİχİcitπrsGiμG₂μ₂r₄yGstπrİ₄₂GİχχγicİtiπμsUG2020SGYbcSGXX][Za 59

515 wİr₄₂Gscİγ₂Gİss₂δıγyGπ₃Gμİμπδİt₂riİγseGδ₂c−İμisδsGİμdGİχχγicİtiπμsUGNanoscaleSG2020SGXYSGXb]bXTXb]cd7.7 11

514 si₄−Gχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsGıİs₂dGπμGsİδİriuδGδπγyıdİt₂Vμitrπ₄₂μGİμdGχ−πsχ−πrπusG
cπTdπχ₂dGr₂duc₂dG₄rİχ−₂μ₂Gπxid₂G₂γ₂ctrπd₂sUG2020SGZXSGYXZ]]TYXZab 1

513 yiOzsPGμİμπdπtTd₂cπrİt₂dGnπTnπGwosVnG−πγγπwGμİμπcİ₄₂sG₃πrGİG−i₄−Gχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrUG
2020SG[dSGXbZXWTXbZYW 9

512 xπdi₃i₂dGlctivİt₂dGrrİχ−₂μ₂Tmİs₂dGnİrıπμGpγ₂ctrπd₂sG₃rπδG“ic₂GsusβG₃πrG”uχ₂rcİχİcitπrG
lχχγicİtiπμsUG2020SGXZSG[d[Z 8

511 ”iγv₂rGμİμπχİrticγ₂sGd₂cπrİt₂dGδπγyıd₂μuδGsuγ₃id₂Vtuμ₄stİt₂Gπxid₂GμİμπrπdsGİsG−i₄−Gχ₂r₃πrδİμc₂G
suχ₂rcİχİcitπrG₂γ₂ctrπd₂UG2020SGZYSGXWXadZ 27

510 ”yμt−₂sisGπ₃GnuToπχ₂dGxμzkxμToπχ₂dGnuzGyİμπstructur₂dGpγ₂ctrπd₂Gxİt₂riİγsGıyGİG”πγutiπμG
Prπc₂ssG₃πrGsi₄−TP₂r₃πrδİμc₂Gpγ₂ctrπc−₂δicİγGPs₂udπcİχİcitπrsUG2020SG]SGYYZ]aTYYZaa 13

509 pγ₂ctrπd₂Gxİt₂riİγsG₃πrG”uχ₂rcİχİcitπrseGlG“₂vi₂wGπ₃G“₂c₂μtGldvİμc₂sUG2020SGXWSGdad 81

508 sπwGtπGδ₂İsur₂GİμdGr₂χπrtGt−₂GcİχİcityGπ₃G₂γ₂ctrπc−₂δicİγGdπuıγ₂Gγİy₂rsSGsuχ₂rcİχİcitπrsSGİμdG
t−₂irG₂γ₂ctrπd₂Gδİt₂riİγsUG2020SGY[SGZYX]TZYZW 23

507 nπμstructiπμGπ₃GİGPγiİıγ₂Gpγ₂ctrπd₂G”yst₂δG₃πrGp₃₃₂ctiv₂Gpγ₂ctrπc−₂δicİγGzxy₄₂μGpvπγutiπμG
“₂İctiπμeGoir₂ctGrrπwt−Gπ₃Gyicβ₂γVtrπμV”₂γ₂μid₂Gyİμπ−yıridsGπμGyicβ₂γGqπiγUG2020SGcSGXZc]dTXZcab 1

506 pμ−İμciμ₄Gcycγiμ₄GstİıiγityGπ₃Gtuμ₄st₂μGπxid₂Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sGviİGİGıπrπμGcγust₂rTıİs₂dG
δπγ₂cuγİrGcrπssTγiμβiμ₄Gİχχrπİc−UG2020SGcSGXcWX]TXcWYZ 4

505  İμİdiuδGıİs₂dGcİrıid₂Tπxid₂G−₂t₂rπ₄₂μ₂πusG zk nGμİμπtuı₂GİrrİysG₃πrG−i₄−Trİt₂GİμdGγπμ₄Tγi₃₂G
γit−iuδTsuγ₃urGıİtt₂ri₂sUGNanoscaleSG2020SGXYSGXcd]WTXcda[ 7.7 11

504
qrπμti₂rGχ₂r₃πrδİμc₂Gπ₃G₃πrδ₂dG˛–TxμzGdisχ₂rs₂dGπv₂rG₃uμctiπμİγiz₂dGδuγtiTwİγγ₂dGcİrıπμG
μİμπtuı₂sGcπvİγ₂μtγyGİμc−πr₂dGtπGİG₄rİχ−₂μ₂Gπxid₂Gμİμπs−₂₂tG₃rİδ₂wπrβGİsGsuχ₂rcİχİcitπrG
δİt₂riİγsUUG2020SGXWSG[[cc[T[[cdX

4

503 rrİχ−₂μ₂GİμdGrrİχ−₂μ₂Ttμt₂₄rİt₂dGxİt₂riİγsG₃πrGpμ₂r₄yGo₂vic₂GlχχγicİtiπμsUG2020SGYc]TZYb 0

502 ”uχ₂rcİχİcitπrGpγ₂ctrπd₂sG—tiγiziμ₄Grrİχ−₂μ₂Tmİs₂dG–₂rμİryGnπδχπsit₂Gxİt₂riİγsUG2020SGX[dTXab

501 UG2020SG 0

500 qİciγ₂GqİıricİtiπμGπ₃Goπuıγ₂Twİy₂r₂dGpγ₂ctrπd₂sG₃πrGİG”₂γ₃TPπw₂r₂dGpμ₂r₄yGnπμv₂rsiπμGİμdG”tπrİ₄₂G
”yst₂δUG2020SGXWSG 2
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499 “₂İctiπμGtiδ₂Gd₂χ₂μd₂μtGiμGsituGsyμt−₂siz₂dGİμdGδπrχ−πγπ₄yGİγt₂r₂dGc−rysİμt−₂δuδGtπGδİri₄πγdG
T₃γπw₂rGγiβ₂GziμcGcπıİγtit₂GİμdGziμcGπxid₂Gcπδχπsit₂G₃πrG₂μ₂r₄yGstπrİ₄₂Gd₂vic₂sUG2020SGXXaSGdYTXWW 3

498 qİciγ₂G”yμt−₂sisGπ₃GxμzYV–iZnY–xVnnGİsGPπsitiv₂Gpγ₂ctrπd₂Gπ₃GlγγT”πγidT”tİt₂Gqγ₂xiıγ₂Glsyδδ₂tricG
”uχ₂rcİχİcitπrUG2020SG]SGX[bacTX[bb] 7

497 yicβ₂γGnπıİγtit₂Gquμctiπμİγiz₂dG”iγv₂rGoπχ₂dGnİrıπμG®₂rπ₄₂γsGİsGp₃₃ici₂μtGpγ₂ctrπd₂Gxİt₂riİγsG₃πrG
si₄−GP₂r₃πrδİμc₂G”yδδ₂tricG”uχ₂rcİχİcitπrUG2020SGXZSG 7

496 ”yμt−₂sisGπ₃G−i₄−γyGχπrπusGcİrıπμVZμ”μzZGcπδχπsit₂GİμdGitsG₂γ₂ctrπc−₂δicİγGχrπχ₂rti₂sUG2020SGZYSGXWXc[Z 1

495 ZiμcGπxid₂VcİrıπμGμİμπtuı₂Gμİμπcπδχπsit₂G₃πrG−i₄−Tχ₂r₃πrδİμc₂G₃γ₂xiıγ₂Gsuχ₂rcİχİcitπrGwit−G
s₂μsiμ₄GİıiγityUG2020SGZ]WSGXZaZ]Z 13

494 lGcπμtrπγγ₂dGχrπc₂ssGπ₃GİtπδicTscİγ₂Gδİt₂riİγGd₂si₄μGviİGt₂δχ₂rİtur₂Tδ₂diİt₂dG₄rİiμGr₂₃iμ₂δ₂μtGπ₃G
yinπYz[GrπdsG₃πrGcİχİcitiv₂G₂μ₂r₄yGstπrİ₄₂UG2020SG]SGXbZTXbd 2

493 nπμtrπγγ₂dGsyμt−₂sisGπ₃Gr₂duc₂dG₄rİχ−₂μ₂Gπxid₂TcİrıπμGμİμπtuı₂G−yıridsGİμdGt−₂irGİqu₂πusG
ı₂−İviπrUG2020SGYYSGX 7

492 nİrıπμGdπtTıİs₂dGcπδχπsit₂sG₃πrGcİtİγyticGİχχγicİtiπμsUG2020SGYYSG[WZ[T[W][ 40

491 –−r₂₂Toiδ₂μsiπμİγGxπ”YVrrİχ−₂μ₂GsyıridGl₂rπ₄₂γGİsGqr₂₂T”tİμdiμ₄SGsi₄−TP₂r₃πrδİμc₂Gpγ₂ctrπd₂G
₃πrG”uχ₂rcİχİcitπrUG2020SGX]SGYW]WWaY 0

490 sydrπt−₂rδİγγyGsyμt−₂siz₂dGziμcGχ−πsχ−İt₂TrrzGcπδχπsit₂sG₃πrGsuχ₂rcİχİtt₂ryGd₂vic₂sUG2020SGcbXSGXX[Ydd 10

489 si₄−Grİt₂Gcİχİıγ₂GİμdG−i₄−G₂μ₂r₄yGsuχ₂rcİχİcitπrGχ₂r₃πrδİμc₂Gπ₃Gr₂duc₂dG₄rİχ−₂μ₂G
πxid₂VlγOzsPVχπγyİμiγiμ₂Gμİμπcπδχπsit₂UG2020SG]b]SGZbbTZcb 10

488 ”uχ₂rcİχİcitπrGχ₂r₃πrδİμc₂sGπ₃GxμzYGİμdGxμzYVGr₂duc₂dG₄rİχ−₂μ₂Gπxid₂Gχr₂χİr₂dGwit−GvİriπusG
₂γ₂ctrπd₂χπsitiπμGtiδ₂UG2020SGXbcSGXWd[]] 28

487 tδχrπv₂dG₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂Gπ₃Gsuχ₂rcİχİcitπrsGıyGutiγiziμ₄Gt₂rμİryGPdTlnTdπχ₂dGyizG
μİμπstructur₂GİsGİμG₂γ₂ctrπd₂Gδİt₂riİγUG2020SGY[SGXYbXTXYcY 5

486 –ri₃γuπrπδ₂t−yγG₃uμctiπμİγiz₂dGχπγyiμdπγ₂seG₂γ₂ctrπsyμt−₂sisSGc−İrİct₂rizİtiπμSGİμdGiδχrπv₂dG
cİχİcitiv₂Gχ₂r₃πrδİμc₂UG2020SG[[SGc]XYTc]Xd 1

485 nπr₂Ts−₂γγGtyχ₂Gcπδχπsit₂sGıİs₂dGπμGχπγyiδid₂Td₂riv₂dGcİrıπμGμİμπ₃iı₂rsGİμdGδİμ₄İμ₂s₂Gdiπxid₂G
₃πrGs₂γ₃Tstİμdiμ₄GİμdGıiμd₂rT₃r₂₂Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂GİχχγicİtiπμsUG2020SGXdaSGXWcYXY 20

484 Pr₂χİrİtiπμGπ₃G−i₄−Gsur₃İc₂Gİr₂İGμitrπ₄₂μGdπχ₂dG₄rİχ−₂μ₂G₃πrGt−₂Gİss₂ssδ₂μtGπ₃Gδπrχ−πγπ₄icG
χrπχ₂rti₂sGİμdGμitrπ₄₂μGcπμt₂μtGiδχİctsGπμGsuχ₂rcİχİcitπrsUG2020SGcacSGXX[Xdb 29

483 –wπTst₂χGχr₂χİrİtiπμGπ₃GcİrıπμGμİμπtuı₂sV“uzYVχπγyiμdπγ₂Gt₂rμİryGμİμπcπδχπsit₂sGİμdGt−₂irG
İχχγicİtiπμGİsG−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2020SGX[SGXWdTXXd 7

482 zμ₂Tst₂χG₃İıricİtiπμGπ₃GıiπδİssTd₂riv₂dG−i₂rİrc−icİγγyGχπrπusGcİrıπμVxμzGμİμπs−₂₂tsGcπδχπsit₂sG
₃πrGsyδδ₂tricG−yıridGsuχ₂rcİχİcitπrUG2020SG]YaSGX[aada 81

Citation Report

70



481 “₂c₂μtGİdvİμc₂δ₂μtsGπ₃Gδ₂tİγGπxid₂sVyitrπ₄₂μTdπχ₂dG₄rİχ−₂μ₂Gμİμπcπδχπsit₂sG₃πrG
suχ₂rcİχİcitπrG₂γ₂ctrπd₂Gδİt₂riİγsUG2020SGZWSGXWX[ca 34

480 p₃₃₂ctiv₂Giδχrπv₂δ₂μtGπ₃G₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂Gπ₃G₂γ₂ctrπd₂χπsit₂dGxμzYGİμdG
xμzYVr₂duc₂dG₄rİχ−₂μ₂Gπxid₂Gsuχ₂rcİχİcitπrGδİt₂riİγsGıyGİγcπ−πγGχr₂tr₂İtδ₂μtUG2020SGZWSGXWX]XX 13

479 ZoG−i₂rİrc−icİγGs₂γ₃Tsuχχπrt₂dGyizVnπZz[knVnπ”YGμİμπcπδχπsit₂sGİsG₂γ₂ctrπd₂Gδİt₂riİγsG₃πrG
−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2020SGYSGYbc]TYbdX 13

478 nπr₂Ts−₂γγGμİμπwir₂sGπ₃Gyinπzk˛–TnπOzsPGπμGyiG₃πİδGwit−G₂μ−İμc₂dGχ₂r₃πrδİμc₂sG₃πrG
suχ₂rcİχİcitπrsUG2020SG]bdSGbXTcX 33

477 “₂μ₂wİıγ₂GcİrıπμG₃πİδV˛·TxμzYGcπδχπsit₂sGwit−Gw₂γγTd₂₃iμ₂dG−i₂rİrc−icİγGδicrπstructur₂GİsG
suχ₂rcİχİcitπrG₂γ₂ctrπd₂sUG2020SGdSGc][[Tc]]] 11

476 ”ustİiμİıγ₂GχrπductiπμGπ₃GμİμπG˛–Tq₂YzZVyTdπχ₂dGıiπc−İrG−yıridGμİμπs−₂₂tsG₃πrGsuχ₂rcİχİcitπrsUG
2020SG[SG[]YYT[]ZW 8

475 ”tudyGπμG₂γ₂ctrπc−₂δicİγGχrπχ₂rti₂sGπ₃GsiγicπμGδicrπGχİrticγ₂sGİsG₂γ₂ctrπd₂G₃πrGsuχ₂rcİχİcitπrG
İχχγicİtiπμUG2020SGXdSGXWW]Y[ 11

474 YoGİμdGZoGχriμtiμ₄G₃πrG₄rİχ−₂μ₂Gıİs₂dGsuχ₂rcİχİcitπrsGİμdGıİtt₂ri₂seGlGr₂vi₂wUG2020SGY]SG₂WWXdW 10

473 qİciγ₂G”yμt−₂sisGπ₃GİGyinπYz[Gyİμπχİrticγ₂sGx₂sπχπrπusGnİrıπμGnπδχπsit₂GİsGpγ₂ctrπd₂Gxİt₂riİγsG
₃πrG”uχ₂rcİχİcitπrUG2020SG]SGbWaWTbWac 4

472 P₂r₃πrδİμc₂Gπ₃Gc−₂δicİγγyGsyμt−₂siz₂dGxμzVrrzGμİμπcπδχπsit₂G₃πrG₂γ₂ctrπc−₂δicİγG
suχ₂rcİχİcitπreGİGcπstT₂₃₃₂ctiv₂G−i₄−Tχ₂r₃πrδİμc₂G₂γ₂ctrπd₂UG2020SGZXSG[X][WZ 13

471 —γtrİTstİıγ₂GxμyinzGμİμπVsuıTδicrπsχ−₂r₂sGχπsitiv₂G₂γ₂ctrπd₂sG₃πrG−i₄−Tχ₂r₃πrδİμc₂GsπγidTstİt₂G
İsyδδ₂tricGsuχ₂rcİχİcitπrsUG2020SGXWSGccbX 10

470 nİrıπμGμİμπχİrticγ₂sGχrπductiπμGusiμ₄Gsπγv₂μtGİssist₂dG−ydrπt−₂rδİγGcİrıπμizİtiπμUG2020SGXWcSGXWbdaW 1

469 Pr₂ciχitİt₂dGsyμt−₂sisGπ₃GlγYzZTZμzGμİμπrπdG₃πrG−i₄−Tχ₂r₃πrδİμc₂Gsyδδ₂tricİγGsuχ₂rcİχİcitπrsUG
2020SGY]ZSGXYZYcd 11

468 rr₂₂μG”yμt−₂sisGπ₃Gyitrπ₄₂μTdπχ₂dGPπrπusGnİrıπμGo₂riv₂dG₃rπδG“ic₂G”trİwG₃πrGsi₄−Tχ₂r₃πrδİμc₂G
”uχ₂rcİχİcitπrGlχχγicİtiπμUG2020SGZ[SGcdaaTcdba 29

467 yİμπstructur₂dGδİμ₄İμ₂s₂Gπxid₂sG₂γ₂ctrπd₂Gwit−GuγtrİTγπμ₄Gγi₃₂tiδ₂G₃πrG₂γ₂ctrπc−₂δicİγG
cİχİcitπrsUUG2020SGXWSGXacXbTXacY] 4

466 rrİχ−₂μ₂GQuİμtuδGoπtsTmİs₂dGldvİμc₂dGpγ₂ctrπd₂Gxİt₂riİγseGo₂si₄μSG”yμt−₂sisGİμdG–−₂irG
lχχγicİtiπμsGiμGpγ₂ctrπc−₂δicİγGpμ₂r₄yG”tπrİ₄₂GİμdGpγ₂ctrπcİtİγysisUG2020SGXWSGYWWXYb] 52

465 pμİıγiμ₄GpxtrİπrdiμİryG“İt₂GP₂r₃πrδİμc₂G₃πrGPππrγyGnπμductiv₂Gzxid₂GPs₂udπcİχİcitπrsUG2020SGZSG[W]T[XZ 7

464 “₂s₂İrc−GPrπ₄r₂ssGπμGPπrπusGnİrıπμG”uχχπrt₂dGx₂tİγVx₂tİγGzxid₂Gyİμπδİt₂riİγsG₃πrG
”uχ₂rcİχİcitπrGpγ₂ctrπd₂GlχχγicİtiπμsUG2020SG]dSGaZ[bTaZb[ 63
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463 quturisticGnγπt−₂seGpγ₂ctrπμicG–₂xtiγ₂sGİμdGW₂İrİıγ₂G–₂c−μπγπ₄i₂sUG2020SG[SGXdWWWdY 57

462 n−İrİct₂rizİtiπμGδ₂t−πdsG₃πrGsuχ₂rcİχİcitπrsUG2020SGZX]TZbY

461 qİciγ₂Gsyμt−₂sisGπ₃GpuTdπχ₂dGnİ–izZGİμdGt−₂irG₂μ−İμc₂dGsuχ₂rcİχİcitiv₂Gχ₂r₃πrδİμc₂UG2020SGYaSGZ][ZTZ]][ 12

460 xμZz[Gμİμπ₃γİβ₂sVrrzGcπδχπsit₂sGwit−Gδπd₂rİt₂Gχπr₂Gsiz₂GİμdGOzhPnTzTxμGıπμdG₃πrG₂μ−İμc₂dG
suχ₂rcİχİcitπrGχ₂r₃πrδİμc₂UG2020SGcZWSGX][aZb 37

459 qİciγ₂G”yμt−₂sisGπ₃GmiπT–₂δχγİt₂G–uıuγİrGxnπYz[GOxGhGnrSGxμSGyiPGxicrπstructur₂GİμdGttsG
pγ₂ctrπc−₂δicİγGP₂r₃πrδİμc₂GiμGlqu₂πusGpγ₂ctrπγyt₂UG2020SGcSGZ[Z 9

458 PlytVVxπzZGqiı₂rTs−İχ₂dGlsyδδ₂tricG”uχ₂rcİχİcitπrsGwit−G“πγγTtyχ₂Gnπμ₃i₄urİtiπμUG2020SGYXSG[a]T[bY 4

457 si₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsGıİs₂dGπμG”Tdπχ₂dGχπγyİμiγiμ₂Gμİμπtuı₂sGd₂cπrİt₂dGwit−G
yiOzsPYGμİμπsχπμ₄₂GİμdGπμiπμTγiβ₂GcİrıπμsGd₂riv₂dG₃rπδGus₂dGcİrGtyr₂sUG2020SGZ[YSGXZaXXX 7

456 lGıiμd₂rT₃r₂₂G₂γ₂ctrπd₂Gıİs₂dGπμG–iZnY–xTrrzGİ₂rπ₄₂γG₃πrGsuχ₂rcİχİcitπrsUG2020SG]d]SGXY[acZ 17

455 pγ₂ctrπsχuμGcİrıπμGμİμπ₃iı₂rsGİsGİG₃uμctiπμİγGcπδχπsit₂Gχγİt₃πrδeGİGr₂vi₂wGπ₃G−i₄−γyGtuμİıγ₂G
δicrπstructur₂sGİμdGδπrχ−πγπ₄i₂sG₃πrGv₂rsİtiγ₂GİχχγicİtiπμsUG2020SGYSGWXYWWX 10

454 lctivİtiπμT₃r₂₂Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂Gıİs₂dGπμGsur₃İc₂Tδπdi₃i₂dG”rYnπxπXTxyixzaT˛·G
χ₂rπvsβit₂UG2020SGZdWSGXY[a[] 15

453 P−yticGİcidTdπχ₂dGχπγyOİμiγiμ₂TcπTχyrrπγ₂PGcπχπγyδ₂rsG₃πrGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sGİχχγicİtiπμsUG
2020SGZXSGaYaZTaYbZ 4

452 si₂rİrc−icİγGyinπY”[Gμİμπstructur₂GİsG−i₄−γyG₂₃₃ici₂μtG₂γ₂ctrπd₂Gδİt₂riİγG₃πrG−i₄−Tχ₂r₃πrδİμc₂G
suχ₂rcİχİcitπrGİχχγicİtiπμsUG2020SGZXSGXWXaXd 26

451 xuγtiscİγ₂Gδπd₂γiμ₄Gπ₃G₂γ₂ctrπγyt₂sGiμGχπrπusG₂γ₂ctrπd₂eGqrπδG₂quiγiıriuδGstructur₂GtπG
μπμT₂quiγiıriuδGtrİμsχπrtUG2020SG]SGZWZTZYX 24

450 Pr₂χİrİtiπμGİμdG”tructurİγGİμdGpγ₂ctrπc−₂δicİγGn−İrİct₂risticsGπ₃GİGnİrıπμTnπμtİiμiμ₄Gxİt₂riİγG
mİs₂dGπμGlsχ₂μGmİrβGxπdi₃i₂dGwit−GZiμcGİμdGtrπμGn−γπrid₂sUG2020SGdZSGabYTabc 0

449 ldvİμc₂sGiμGwİy₂r₂dGoπuıγ₂Gsydrπxid₂VnİrıπμGyİμπcπδχπsit₂sGnπμtİiμiμ₄GyiYRGİμdGnπYRVZRG₃πrG
”uχ₂rcİχİcitπrsUG2020SGbSG 10

448 n−₂δicİγGsyμt−₂sisGπ₃GμİμπT₄rİiμ₂dGytt₂rıiuδGsuγ₃id₂Gt−iμG₃iγδsG₃πrGsuχ₂rcİχİcitπrGİχχγicİtiπμUG
2020SGXWSG]Wc]T]Wdb 5

447 tμGsituGcİrıπμTsuχχπrt₂dGtitİμiuδGdiπxid₂GOtn”T–izYPGİsGİμG₂γ₂ctrπd₂Gδİt₂riİγG₃πrG−i₄−Gχ₂r₃πrδİμc₂G
suχ₂rcİχİcitπrsUG2020SGYSGYZbaTYZca 25

446 qİciγ₂Gsyμt−₂sisGπ₃Gγİy₂r₂dGr₂duc₂dG₄rİχ−₂μ₂Gπxid₂â��cπχχ₂rGsuγ₃id₂GOrrzTnu”PG−yıridG₂γ₂ctrπd₂G₃πrG
İγγGsπγidTstİt₂Gsyδδ₂tricGsuχ₂rcİχİcitπrUG2020SGY[SGYdaZTYdb[ 11
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445 rrzGVGxμzYGVGPπγyt₂rt−iπχ−₂μ₂Gt₂rμİryGcπδχπsit₂eGχπr₂Gsiz₂GcπμtrπγSG₂γ₂ctrπc−₂δicİγG
suχ₂rcİχİcitπrGı₂−İviπrGİμdG₂quivİγ₂μtGcircuitGδπd₂γGİμİγysisUG2020SGYbSGX 3

444 ”ustİiμİıγyTd₂riv₂dG−i₂rİrc−icİγGχπrπusGcİrıπμG₃rπδGsχ₂μtG−πμ₂ycπδıG₃πrG−i₄−Tχ₂r₃πrδİμc₂G
γit−iuδTiπμGıİtt₂ryGİμdGuγtrİcİχİcitπrsUG2020SGYSG₂XZa 4

443 Pr₂χİrİtiπμGİμdGtδχrπv₂dGnİχİcitiv₂Gm₂−İviπrGπ₃GyizV–izYGyİμπcπδχπsit₂sGİsGpγ₂ctrπd₂Gxİt₂riİγG
₃πrG”uχ₂rcİχİcitπrUG2020SGXaSGbdTc] 7

442 pcπT₃ri₂μdγyGİχχrπİc−GiμGsuχ₂rcİχİcitπrGİχχγicİtiπμeGnuZμndzGμİμπsχ−₂r₂Gd₂cπrİt₂dGiμGr₂duc₂dG
₄rİχ−₂μ₂Gπxid₂Gμİμπs−₂₂tsUG2020SGYSGX 3

441 “₂duc₂dG₄rİχ−₂μ₂Gπxid₂Tδπdi₃i₂dGyinπTχ−πsχ−İt₂sGπμGyiG₃πİδG₂μİıγiμ₄G−i₄−Gİr₂İγGcİχİcitİμc₂sG
₃πrGİsyδδ₂tricGsuχ₂rcİχİcitπrsUG2020SG 6

440 zμ₂TχπtGsπμπc−₂δicİγGsyμt−₂sisGπ₃Gnu”Gμİμπχγİt₂sGd₂cπrİt₂dGχİrtiİγγyGr₂duc₂dG₄rİχ−₂μ₂Gπxid₂G₃πrG
ıiπs₂μsiμ₄Gπ₃Gdπχİδiμ₂Gμ₂urπtrİμsδitt₂rUG2020SGa[SGXW]W[Z 21

439 zxy₄₂μGo₂₃₂ctsGiμGPrπδπtiμ₄Gt−₂Gpγ₂ctrπc−₂δicİγGP₂r₃πrδİμc₂Gπ₃Gx₂tİγGzxid₂sG₃πrG
”uχ₂rcİχİcitπrseG“₂c₂μtGldvİμc₂sGİμdGn−İγγ₂μ₄₂sUG2020SG[SGXdWWcYZ 59

438 nİrıπμGıγİcβGr₂ıπrμeG”tructur₂GİμdGc−₂δistryG₃πrGr₂μ₂wİıγ₂G₂μ₂r₄yG−İrμ₂ssiμ₄UG2020SGXaYSGaW[Ta[d 60

437 Pr₂s₂rv₂dGcrystİγGχ−İs₂GİμdGδπrχ−πγπ₄yeGpγ₂ctrπc−₂δicİγGiμ₃γu₂μc₂Gπ₃Gcπχχ₂rGİμdGirπμGcπTdπχ₂dG
cπıİγtGπxid₂GİμdGitsGsuχ₂rcİχİcitπrGİχχγicİtiπμsUG2020SGZ[WSGXZ]d]Z 29

436 wπwGt₂δχ₂rİtur₂GİμdG−i₄−γyG₂₃₃ici₂μtGπxy₄₂μVsuγ₃urGduİγTδπdi₃icİtiπμGπ₃GμİμπχπrπusGcİrıπμGuμd₂rG
−ydrπt−₂rδİγGcπμditiπμsG₃πrGsuχ₂rcİχİcitπrGİχχγicİtiπμUG2020SGY[SGbaXTbbW 3

435 si₄−Gχ₂r₃πrδİμc₂Gİsyδδ₂tricGsuχ₂rcİχİcitπrGıİs₂dGπμGv₂rticİγGμİμπwir₂GİrrİysGπ₃GİGμπv₂γG
yiknπTq₂GwosGcπr₂ks−₂γγGİsGμ₂₄İtiv₂GİμdGyiOzsPGİsGχπsitiv₂G₂γ₂ctrπd₂UG2020SGZXSGY[][WX 14

434 yπv₂γGl₄Gcπμ₃i₄urİtiπμsGd₂cπrİt₂dGnuzG−yıridG₂γ₂ctrπd₂G₃πrG−i₄−Tχ₂r₃πrδİμc₂Gİsyδδ₂tricG
suχ₂rcİχİcitπrUG2020SG]]SGadaZTadb] 14

433 pγ₂ctricİγGİμdGpγ₂ctrπc−₂δicİγGm₂−İviπrGπ₃GmiμİryGwi[–i]zXYâ��Pπγyİμiγiμ₂Gnπδχπsit₂UG2020SGZWSGZX]cTZXad 2

432 “πıustG₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂Gπ₃Gχπγyχyrrπγ₂GOPPyPGİμdGχπγyiμdπγ₂GOPtμPGıİs₂dG−yıridG
₂γ₂ctrπd₂Gδİt₂riİγsG₃πrGsuχ₂rcİχİcitπrGİχχγicİtiπμeGlGr₂vi₂wUG2020SGYdSGXWXZWY 69

431 PπrπusGoπχ₂dGnİrıπμsG₃rπδGlμt−rİcit₂G₃πrGsi₄−TP₂r₃πrδİμc₂G”uχ₂rcİχİcitπrsUG2020SGXWSGXWcX 4

430 qİciγ₂GİμdGıiμd₂rT₃r₂₂Gsyμt−₂sisGπ₃GyTdπχ₂dGcİrıπμVZμnπYz[G−yıridGμİμπstructur₂sGπμGμicβ₂γG₃πİδG
₃πrG−i₄−Tχ₂r₃πrδİμc₂GsπγidTstİt₂Gİsyδδ₂tricGsuχ₂rcİχİcitπrUG2020SGZXSG[Z][T[ZaZ 5

429 x₂tİγâ��zr₄İμicGqrİδ₂wπrβTo₂riv₂dGx₄zVx₄OzsPYkyİμπχπrπusGnİrıπμG₃πrGsi₄−G–−₂rδİγGpμ₂r₄yG
“₂γ₂İs₂UG2020SGZSGYYWbTYYXZ 1

428 lc−i₂viμ₄Gourİıγ₂GİμdGqİstGn−İr₄₂G”tπrİ₄₂Gπ₃GxπzYTmİs₂dGtμs₂rtiπμT–yχ₂GPs₂udπcİχİcitiv₂G
pγ₂ctrπd₂sGviİGyToπχ₂dGnİrıπμGnπİtiμ₄UG2020SGcSGYcWaTYcXZ 5
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427 xİμ₄İμ₂s₂Gπxid₂sGtrİμs₃πrδ₂dG₃rπδGπrt−πr−πδıicGχ−İs₂GtπGıirμ₂ssit₂Gwit−G₂μ−İμc₂dG
₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂GİsGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sUG2020SGcSGZb[aTZb]Z 10

426 –πGiμcr₂İs₂G₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂Gπ₃G₂γ₂ctrπd₂Gδİt₂riİγGıyGİttİc−iμ₄Gİctivİt₂dGcİrıπμG
χİrticγ₂sGπμGr₂duc₂dG₄rİχ−₂μ₂Gπxid₂Gs−₂₂tsG₃πrGsuχ₂rcİχİcitπrUG2020SG[]WSGYYbaXX 22

425 nİrıπμGyİμπtuı₂sGnπİt₂dGwit−GyizzsTyiGnπμv₂rt₂dG₃rπδGyiOsnzZPYTyiGyİμπ₃γİβ₂sG₃πrG
pγ₂ctrπc−₂δicİγGpμ₂r₄yG”tπrİ₄₂UG2020SGZSGXbXZTXbYX

424 lμGİδπrχ−πusGcİrıπμGμitrid₂VyizVnπyTıİs₂dGcπδχπsit₂eGİG−i₄−γyG₂₃₃ici₂μtGμπμχr₂ciπusG₂γ₂ctrπd₂G
₃πrGsuχ₂rcİχİcitπrsGİμdGt−₂Gπxy₄₂μG₂vπγutiπμGr₂İctiπμUGNanoscaleSG2020SGXYSGbWY[TbWZ[ 7.7 19

423 –−r₂₂Tdiδ₂μsiπμİγGμİμπcπδχπsit₂Gπ₃G₄rİχ−₂μ₂VxWny–G−ydrπ₄₂γG₄rİ₃t₂dGwit−Gyiâ��nπG−ydrπxid₂G
μİμπrπdsGİsG−i₄−Tχ₂r₃πrδİμc₂G₂γ₂ctrπd₂G₃πrGİsyδδ₂tricGsuχ₂rcİχİcitπrUG2020SGZ[aSGXZaY]c 7

422 PİrtiİγγyGrrİχ−itiz₂dGtrπμâ��nİrıπμGsyıridGnπδχπsit₂GİsGİμGpγ₂ctrπc−₂δicİγG”uχ₂rcİχİcitπrGxİt₂riİγUG
2020SGbSGXdYcTXdZ[ 3

421 yİμπstructur₂dGx₂tİγTzxid₂Gpγ₂ctrπd₂Gxİt₂riİγsG₃πrGWİt₂rGPuri₃icİtiπμUG2020SG

420 yİμπχπrπusGstructur₂sGπ₃Gδ₂tİγGπxid₂sTγπİd₂dG₄rİχ−₂μ₂Gμİμπcπδχπsit₂sGİμdGt−₂irG₂μ₂r₄yGstπrİ₄₂G
χ₂r₃πrδİμc₂UG2020SGYaSGXWaZTXWbY 1

419 si₄−Tχ₂r₃πrδİμc₂Gİsyδδ₂tricGsuχ₂rcİχİcitπrsG₃İıricİt₂dGıyGİδπrχ−πusGxμzYGπμGZoTyiG₃πİδGİsG
χπsitiv₂G₂γ₂ctrπd₂sGiμGİGδix₂dG₂γ₂ctrπγyt₂UG2020SGZXSGbabYTbacY 5

418 qİciγ₂G”yμt−₂sisGπ₃GxicrπstriχTwiβ₂Gnπχχ₂rGP−πsχ−İt₂Gsydrπxid₂G–−iμGqiγδsG₃πrG”uχ₂rcİχİcitπrG
lχχγicİtiπμsUG2020SG[dSGZcdWTZdWX 12

417
nπμstructiπμGπ₃G”μâ��xπGıiδ₂tİγγicGπxid₂Gμİμπχİrticγ₂T₂μcİχsuγİt₂dGPTdπχ₂dGZoG−i₂rİrc−icİγGχπrπusG
cİrıπμGt−rπu₄−GİμGiμTsituGr₂ductiπμGİμdGcπδχ₂titiv₂GcrπssTγiμβiμ₄Gstrİt₂₄yG₃πrG₂₃₃ici₂μtG
χs₂udπcİχİcitiv₂G₂μ₂r₄yGstπrİ₄₂UG2020SGZ[ZSGXZaXWa

8

416 wi₄μiμTıİs₂dGδuγtiTc−İμμ₂γsGcİrıπμGμİμπ₃iı₂rsGkG”μzYGμİμπcπδχπsit₂sG₃πrG−i₄−Tχ₂r₃πrδİμc₂G
suχ₂rcİχİcitπrsUG2020SGZ[]SGXZaXbY 33

415 x₂sπχπrπusGχ₂rπvsβit₂Gπ₃Giμt₂rγπcβ₂dGμicβ₂γGtitİμİt₂Gμİμπχİrticγ₂sG₃πrG₂₃₃ici₂μtG₂γ₂ctrπc−₂δicİγG
suχ₂rcİχİcitπrG₂γ₂ctrπd₂UG2020SGcZZSGX]]XZ[ 16

414 mππstiμ₄Gt−₂G₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂GİμdGr₂γiİıiγityGπ₃Gcπμductiμ₄Gχπγyδ₂rGδicrπ₂γ₂ctrπd₂GviİG
iμt₂rδ₂diİt₂G₄rİχ−₂μ₂G₃πrGπμTc−iχGİsyδδ₂tricGδicrπTsuχ₂rcİχİcitπrUG2020SG[dSGYY[TYZY 31

413 qİciγ₂Gsyμt−₂sisGπ₃Gt₂rμİryGμİμπcπδχπsit₂Gπ₃Gχπγyχyrrπγ₂Giμcπrχπrİt₂dGwit−GcπıİγtGπxid₂GİμdGsiγv₂rG
μİμπχİrticγ₂sG₃πrG−i₄−Gχ₂r₃πrδİμc₂Gsuχ₂rcİχİtt₂ryUG2020SGZ[cSGXZaZXZ 23

412 quγγ₂r₂μ₂GδicrπVμİμπstructur₂seGcπμtrπγγ₂dGsyμt−₂sisGİμdG₂μ₂r₄yGİχχγicİtiπμsUG2020SGXXSGXWWWcX 20

411 “₂c₂μtGldvİμc₂sGiμGYoTxπ”YGİμdGitsGnπδχπsit₂Gyİμπstructur₂sG₃πrG”uχ₂rcİχİcitπrGpγ₂ctrπd₂G
lχχγicİtiπμUG2020SGZ[SGa]]cTa]db 63

410 —γtrİ₃İstGδicrπwİv₂Gsyμt−₂sisGπ₃GrİδıutİμTγiβ₂GnxvTZVcİrıπμGμİμπtuı₂sGμİμπcπδχπsit₂sG₃πrG
−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂Gδİt₂riİγsUG2020SGXWSGaYYb 7
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409 nİrıπμG–rİμsitiπμTδ₂tİγGzxid₂Gpγ₂ctrπd₂seG—μd₂rstİμdiμ₄Gt−₂G“πγ₂Gπ₃G”ur₃İc₂Gpμ₄iμ₂₂riμ₄G₃πrGsi₄−G
pμ₂r₄yGo₂μsityG”uχ₂rcİχİcitπrsUG2020SGX]SGXaYcTXa[b 16

408 si₂rİrc−icİγγyGPπrπusGmiπδİssGnİrıπμGo₂riv₂dG₃rπδGyİturİγGWit−₂r₂dG“πs₂Gqγπw₂rsGİsG
si₄−TP₂r₃πrδİμc₂Gxİt₂riİγG₃πrGldvİμc₂dG”uχ₂rcİχİcitπrsUG2020SGZSGbZXTbZb 23

407 yπv₂γGχπrπusGcİrıπμG₃₂γtGcİt−πd₂Gδπdi₃i₂dGıyGcycγicGvπγtİδδ₂tricG₂γ₂ctrπd₂χπsit₂dGχπγyχyrrπγ₂G
İμdGİμt−rİquiμπμ₂GYTsuγ₃πμİt₂G₃πrGİμG₂₃₃ici₂μtG₂γ₂ctrπTq₂μtπμGχrπc₂ssUG2021SG[aSGdbWbTdbXb 9

406 ZoGPriμtiμ₄Gpμ₄iμ₂₂r₂dGxuγtiTχπrπusGnuGxicrπ₂γ₂ctrπd₂sGwit−GtμG”ituGpγ₂ctrπTzxidİtiπμGrrπwt−Gπ₃G
nuzGyİμπs−₂₂tsG₃πrGwπμ₄Gnycγ₂SGsi₄−GnİχİcityGİμdGwİr₄₂G“İt₂G”uχ₂rcİχİcitπrsUG2021SGZ[SGc]Tdb 6

405 yicβ₂γGδ₂tİγâ��πr₄İμicG₃rİδ₂wπrβGOyiTxzqPGd₂riv₂dGyizVnknyqGcπδχπsit₂G₃πrGt−₂GİχχγicİtiπμGπ₃G
−i₄−Gχ₂r₃πrδİμc₂Gs₂γ₃Tstİμdiμ₄Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂UG2021SG][WSGX[cYd] 31

404 yizGμİμπχİrticγ₂sGd₂cπrİt₂dG−₂xİ₄πμİγGyicβ₂γTıİs₂dGδ₂tİγTπr₄İμicG₃rİδ₂wπrβeG”₂γ₃Tt₂δχγİt₂G
syμt−₂sisGİμdGitsGİχχγicİtiπμGiμG₂γ₂ctrπc−₂δicİγG₂μ₂r₄yGstπrİ₄₂UG2021SG]cXSGbWdTbXc 19

403 qİıricİtiπμGπ₃Gt−r₂₂Tdiδ₂μsiπμİγγyG−₂t₂rπstructur₂dGrrzVWzZ´•WU]sYzknuY”G₂γ₂ctrπd₂sG₃πrG
−i₄−T₂μ₂r₄yGsπγidTstİt₂Gχπuc−Ttyχ₂Gİsyδδ₂tricGsuχ₂rcİχİcitπrUG2021SG[WZSGXYa[XX 27

402  zxV ”xkrrİχ−₂μ₂Gμİμπcπδχπsit₂sG₃πrG₂γ₂ctrπc−₂δicİγG₂μ₂r₄yGstπrİ₄₂UG2021SG[W[SGXYaZXW 3

401 P−πtπcİtİγyticG−ydrπ₄₂μGχrπductiπμG₃rπδGdy₂Gcπμtİδiμİt₂dGwİt₂rGİμdG₂γ₂ctrπc−₂δicİγG
suχ₂rcİχİcitπrsGusiμ₄GcİrıπμGμİμπ−πrμsGİμdG–izGμİμπ₃γπw₂rG−₂t₂rπ₄₂μ₂πusGcİtİγystsUG2021SGYbbSGXXX[ZZ 12

400 o₂v₂γπχδ₂μtGπ₃Gv₂rticİγγyGİγi₄μ₂dGtriδ₂tİγγicGx₄TyiTnπGπxid₂G₄rİssTγiβ₂Gμİμπstructur₂G₃πrG
−i₄−Tχ₂r₃πrδİμc₂G₂μ₂r₄yGstπrİ₄₂GİχχγicİtiπμsUG2021SG]cYSGbcYTbdY 29

399 ”yμt−₂sisGİμdGc−İrİct₂rizİtiπμGπ₃GcπıİγtGπxid₂GOnπZz[PGμİμπχİrticγ₂sUG2021SG[XSGYadTYbX 2

398 ”tudyGπ₃Gt−₂Gχπr₂Gsiz₂G₂₃₃₂ctGπμGt−₂Gc−İr₄₂Gstπrİ₄₂Gπ₃G−ydrπusG“uzYGμİμπχİrticγ₂sGsuχχπrt₂dG
wit−iμGt−₂Gχπr₂sGπ₃Gİctivİt₂dGcİrıπμUG2021SGXXXSGXWa[bY 3

397 —γtrİsπμicGİμdGys[RGİssist₂dGyiG₃πİδGsuıstrİt₂GπxidİtiπμGtπGİc−i₂v₂G−i₄−Gχ₂r₃πrδİμc₂GxμzYG
suχ₂rcİχİcitπrUG2021SG][XSGX[c][a 10

396 ”trİi₄−t₃πrwİrdG”πγutiπμGPπγyδ₂rizİtiπμG”yμt−₂sisGπ₃GPπrπusGnİrıπμkrπγdGyİμπχİrticγ₂sG
pγ₂ctrπd₂G₃πrGsi₄−TP₂r₃πrδİμc₂G”uχ₂rcİχİcitπrUG2021SGZZSGXWYW[X 8

395 –−r₂₂Tdiδ₂μsiπμİγGχπrπusGcİrıπμGδİt₂riİγsGd₂riv₂dG₃rπδGγπcustG₃πrG₂₃₃ici₂μtGyTzT”GcπTdπχ₂dG
suχ₂rcİχİcitπrsGıyG₃İciγ₂Gs₂γ₃Tt₂δχγİt₂GİμdGiμTsituGdπχiμ₄Gδ₂t−πdUG2021SGYXZSGXWaabb 7

394 Pr₂χİrİtiπμGπ₃Gμπv₂γGnİ–iYz[OzsPYGuγtrİt−iμGμİμπs−₂₂tsGİμdGt−₂irG₂xc₂γγ₂μtG₂γ₂ctrπc−₂δicİγG
χrπχ₂rti₂sG₃πrGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sUG2021SGc]XSGX]abbX

393 qγİδ₂Gsyμt−₂sisGπ₃GcİrıπμGδ₂tİγTπxid₂Gμİμπcπδχπsit₂sGiμGİGcπuμt₂r₃γπwGıurμ₂rUG2021SGZcSGXYadTXYbb 4

392 Prπtπtyχ₂Gsyδδ₂tricGcπμ₃i₄ur₂dGxWny–sVq₂YzZGıİs₂dGsπγidTstİt₂Gsuχ₂rcİχİcitπrUG2021SGYbXSGXXaaYd 9
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391 ldvİμc₂dGcİrıπμGμİμπδİt₂riİγsG₃πrGstİt₂Tπ₃Tt−₂TİrtG₃γ₂xiıγ₂Gsuχ₂rcİχİcitπrsUG2021SGZaSG]aTba 82

390 yicβ₂γGcπıİγtGıiδ₂tİγγicGδ₂tİγTπr₄İμicG₃rİδ₂wπrβsGwit−GİGγİy₂rTİμdTc−İμμ₂γGstructur₂G₃πrG
−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2021SGZZSGXWYX[d 12

389 nπT₂γ₂ctrπχ−πr₂ticGd₂χπsitiπμGπ₃GnπZz[GİμdG₄rİχ−₂μ₂Gμİμπχγİt₂sG₃πrGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂UG
2021SGYc]SGXYdXd] 11

388 ”tr₂tc−İıγ₂G”uχ₂rcİχİcitπrseGqrπδGxİt₂riİγsGİμdG”tructur₂sGtπGo₂vic₂sUUG2021SG]SG₂YWWWc]Z 6

387 zxy₄₂μGİμdGμitrπ₄₂μT₂μric−₂dG−i₂rİrc−icİγGxπ”YGμİμπsχ−₂r₂sGd₂cπrİt₂dGcπrμstİγβTd₂riv₂dG
İctivİt₂dGcİrıπμG₃πrG₂γ₂ctrπcİtİγyticGd₂₄rİdİtiπμGİμdGsuχ₂rcİχİcitπrsUG2021SGXYZSGXW]]ZZ 5

386 ”tudi₂sGπμGt−₂Giμ₃γu₂μc₂Gπ₃Gw₂i₄−tGχ₂rc₂μtİ₄₂Gπ₃Gδuγtiwİγγ₂dGcİrıπμGμİμπtuı₂sGiμGxμVyiVnπG
μİμπcπδχπsit₂sG₃πrG−yıridGsuχ₂rcİχİcitπrsUG2021SGXY[SGXWcZbX 3

385 xuγtiscİγ₂Gtμv₂sti₄İtiπμGiμtπGt−₂GnπToπχiμ₄G”trİt₂₄yGπμGt−₂Gpγ₂ctrπc−₂δicİγGPrπχ₂rti₂sGπ₃GwiGYG“uzG
ZGnİt−πd₂sG₃πrGwiTtπμGmİtt₂ri₂sUG2021SGcSGXXYTXY[ 1

384 tμt₂₄rİtiπμGπ₃GnuzGμİμπs−₂₂tsGtπGZμTyiTnπGπxid₂Gμİμπwir₂GİrrİysG₃πrG₂μ₂r₄yGstπrİ₄₂GİχχγicİtiπμsUG
2021SG[XZSGXYb]bW 24

383 Pr₂χİrİtiπμGπ₃Gδuγı₂rryTγiβ₂G“uzYG₂γ₂ctrπd₂Gδİt₂riİγG₃πrGsuχ₂rcİχİcitπrsUG2021SG[WSG[[WT[[b 34

382 “₂c₂μtGχrπ₄r₂ssGiμGcİrıπμTıİs₂dGδİt₂riİγsG₃πrGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂seGİGr₂vi₂wUG2021SG]aSGXbZTYWW 150

381 —μd₂rstİμdiμ₄GİμdG–uμiμ₄Gt−₂Gpγ₂ctricİγGnπμductivityGπ₃Glctivİt₂dGnİrıπμeGlG”tİt₂Tπ₃Tt−₂TlrtG
“₂vi₂wUG2021SG[aSGXTZb 20

380 ”uχ₂rcİχİcitπrGo₂vic₂sUG2021SGZdTbd 5

379 mToπχ₂dG₄TnZy[GQuİμtuδGoπtsTxπdi₃i₂dGyiOzsPYGyİμπ₃γπw₂rsGİsGİμGp₃₃ici₂μtGİμdG”tİıγ₂G
pγ₂ctrπd₂G₃πrG”uχ₂rcİχİcitπrsUG2021SG[SGX[daTX]W[ 5

378 x₂tİγVδ₂tİγGπxid₂Gt−iμG₃iγδG₂γ₂ctrπd₂sG₃πrGsuχ₂rcİχİtt₂ri₂sUG2021SGXb]TXdc

377 pγ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂GİμdGcπδχγ₂xGiδχ₂dİμc₂Gχrπχ₂rti₂sGπ₃Gr₂duc₂dT₄rİχ−₂μ₂G
πxid₂Vχπγyχyrrπγ₂Gμİμπ₃iı₂rGμİμπcπδχπsit₂UG2021SGYbSGXYbdTXYdW 4

376 Pπγyİμiγiμ₂Gyİμπcπδχπsit₂sUG2021SG]bdTaXY

375 pγ₂ctrπd₂Gδİt₂riİγsGİμdGd₂vic₂Gİrc−it₂ctur₂Gstrİt₂₄i₂sG₃πrG₃γ₂xiıγ₂Gsuχ₂rcİχİcitπrsGiμGw₂İrİıγ₂G
₂μ₂r₄yGstπrİ₄₂UG2021SGdSGcWddTcXYc 24

374 wİs₂rG₃İıricİtiπμGπ₃G−yıridG₂γ₂ctrπd₂sGcπδχπs₂dGπ₃GμİμπcİrıπμsGδix₂dGwit−Gc₂riuδGİμdG
δİμ₄İμ₂s₂Gπxid₂sG₃πrGsuχ₂rcİχİcitiv₂G₂μ₂r₄yGstπrİ₄₂UG2021SGdSGXXdYTXYWa 4
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373 –rİμsitiπμGδ₂tİγGsuγ₃id₂sG₃πrGsuχ₂rcİχİcitπrsUG2021SG[WbT[[] 1

372 lG−πγγπwGnπ”GrπdTİcidi₃i₂dGny–TyinπwosGcπδχπsit₂Gχrπvidiμ₄G₂xc₂γγ₂μtG₂γ₂ctrπc−₂δicİγG
χ₂r₃πrδİμc₂GiμGİsyδδ₂tricGsuχ₂rcİχİcitπrsUG2021SG]WSGdYcZTdYdY 5

371
lγt₂rμİtiv₂T—γtrİt−iμGlss₂δıγiμ₄Gπ₃Gpx₃πγiİt₂dGxİμ₄İμ₂s₂Goiπxid₂GİμdGyitrπ₄₂μToπχ₂dGnİrıπμG
wİy₂rsG₃πrGsi₄−TxİssTwπİdiμ₄G”uχ₂rcİχİcitπrsGwit−Gzutstİμdiμ₄Gnİχİcitİμc₂GİμdGtδχr₂ssiv₂G“İt₂G
nİχİıiγityUG2021SGZXSGYWWdaZY

17

370 x₂tİγGπxid₂TcİrıπμGμİμπtuı₂sGμİμπcπδχπsit₂Tδπdi₃i₂dG₂γ₂ctrπc−₂δicİγGs₂μsπrsG₃πrGtπxicG
c−₂δicİγsUG2021SGYZ]TYaX 0

369 xπdi₃icİtiπμGt₂c−μiqu₂sGtπGiδχrπv₂Gt−₂Gcİχİcitiv₂Gχ₂r₃πrδİμc₂Gπ₃GıiπcİrıπμGδİt₂riİγsUG2021SGZZSGXWXcbW 5

368 syıridGyİμπcπδχπsit₂Gx₂tİγGzxid₂Gxİt₂riİγsG₃πrG”uχ₂rcİχİcitπrGlχχγicİtiπμUG2021SGabZTbY[

367 “₂c₂μtGİdvİμc₂sGiμG₂μ₄iμ₂₂r₂dGδ₂tİγGπxid₂Gμİμπstructur₂sG₃πrGsuχ₂rcİχİcitπrGİχχγicİtiπμseG
₂xχ₂riδ₂μtİγGİμdGt−₂πr₂ticİγGİsχ₂ctsUG2021SGdSGXba[ZTXbbWW 19

366 ldvİμc₂sGiμGt−₂Gd₂si₄μGİμdGİχχγicİtiπμGπ₃GtrİμsitiπμGδ₂tİγGπxid₂Tıİs₂dGsuχ₂rcİχİcitπrsUG2021SGXdSGbWdTbY] 6

365 ”ur₃İc₂GİμdGc−₂δicİγGc−İrİct₂risticsGπ₃GχγİtiμuδGδπdi₃i₂dGİctivİt₂dGcİrıπμG₂γ₂ctrπd₂sGİμdGt−₂irG
₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂UG2021SG[]SGX[ccTX]WZ 0

364 yİμπcİrıπμTıİs₂dTZμzGμİμπcπδχπsit₂sG₃πrGsuχ₂rcİχİcitπrGİχχγicİtiπμUG2021SG]]ZT]bZ 4

363 miμİryGδ₂tİγGπxid₂sG₃πrGsuχ₂rcİχİtt₂ryGd₂vic₂sUG2021SGXXXTXZd

362 ”yμt−₂sisGİμdGc−İrİct₂rizİtiπμGπ₃Gr₂duc₂dG₄rİχ−₂μ₂Gπxid₂Vδİ₄μ₂tit₂Vχπγyİμiγiμ₂Gcπδχπsit₂sGİsG
₂γ₂ctrπd₂Gδİt₂riİγsG₃πrGsuχ₂rcİχİcitπrsUG2021SGZYSGXca[TXcba 3

361 zv₂rvi₂wGπ₃Gc₂γγuγπs₂Tıİs₂dG₃γ₂xiıγ₂Gδİt₂riİγsG₃πrGsuχ₂rcİχİcitπrsUG2021SGdSGbYbcTbZWW 25

360 x₂tİγGπxid₂TcİrıπμGμİμπcπδχπsit₂Tδπdi₃i₂dG₂γ₂ctrπc−₂δicİγGs₂μsπrsG₃πrGtπxicGc−₂δicİγsUG2021SGXbZTYXY 1

359 ”χutt₂r₂dGc−rπδiuδGμitrid₂VcİrıπμGμİμπtuı₂sG−yıridGstructur₂G₃πrG₂γ₂ctrπc−₂δicİγGcİχİcitπrsUG
2021SGXYbSGX 0

358 ”uχ₂rcİχİcitπrsGıİs₂dGπμGtwπTdiδ₂μsiπμİγGδ₂tİγGπxid₂sSG−ydrπxid₂sSGİμdGitsG₄rİχ−₂μ₂Tıİs₂dG
−yıridsUG2021SGXdZTYX] 0

357 xİ₄μ₂ticGİμdG₂γ₂ctrπc−₂δicİγGc−İrİct₂risticsGπ₃GcİrıπμTδπdi₃i₂dGδİ₄μ₂ticGμİμπχİrticγ₂sUG2021SGYZ]TY]Y 1

356 –−₂G₂γ₂ctrπc−₂δistryGπ₃Gsiz₂Gd₂χ₂μd₂μtG₄rİχ−₂μ₂GγiquidGχ−İs₂G₂x₃πγiİtiπμeGcİχİcitİμc₂GİμdGiπμicG
trİμsχπrtUG2021SGYZSGXXaXaTXXaYZ 3
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355 pγ₂ctrπc−₂δicİγGs₂γ₃Tİss₂δıγ₂dGcπr₂Vs−₂γγGPpoz–kxπ”YGcπδχπsit₂Gwit−GuγtrİT−i₄−Gİr₂İγG
cİχİcitİμc₂G₃πrGsuχ₂rcİχİcitπrUG2021SGZbWSGXZbbdX 3

354 tμt₂rμ₂tGπ₃Gt−iμ₄sG₂μ₂r₄yGsyst₂δeG”δİrtGİχχγicİtiπμsSGt₂c−μπγπ₄yGİdvİμc₂δ₂μtSGİμdGπχ₂μGissu₂sUG
2021SG[]SGcZcdTc[Xd 11

353 lμGuμ₂xχ₂ct₂dGχ−İs₂Ttrİμs₃πrδİtiπμGπ₃Gcπıİγtâ��vİμİdiuδGγİy₂r₂dGdπuıγ₂G−ydrπxid₂sGtπwİrdG−i₄−G
₂μ₂r₄yGd₂μsityG−yıridGsuχ₂rcİχİcitπrUG2021SG[caSGYYdZ[X 14

352 qİciγ₂G”twl“Gχr₂χİrİtiπμGπ₃Gq₂OzsPZVl₄V–izYGμİμπtuı₂GİrrİysGt₂rμİryG−yıridG₃πrGsuχ₂rcİχİcitπrG
μ₂₄İtiv₂G₂γ₂ctrπd₂UG2021SG[aSGcbWYTcbYX 5

351 –−₂rδİγGr₂ductiπμGπ₃G₄rİχ−it₂Gπxid₂GiμGt−₂Gχr₂s₂μc₂Gπ₃Gμitrπ₄₂μTcπμtİiμiμ₄Gdy₂sUG2021SGZXSGXWdb 1

350 qİıricİtiπμGπ₃Gr₂duc₂dG₄rİχ−₂μ₂Gπxid₂Vδİμ₄İμ₂s₂Gπxid₂GiμβG₃πrGZoTχriμtiμ₄Gt₂c−μπγπ₄yGπμGt−₂G
İχχγicİtiπμGπ₃G−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2021SG]aSGcXWYTcXX[ 4

349 xiμ₄γ₂dGxμzYGİμdGnπZz[GmiμİryGyİμπstructur₂sGπμGW₂γγTlγi₄μ₂dGpγ₂ctrπsχuμGnİrıπμGyİμπ₃iı₂rsG
₃πrGyπμ₂μzyδİticGrγucπs₂GzxidİtiπμGİμdG”₂μsiμ₄UG2021SGYXSGX]YbTX]Zd 9

348 pμ−İμciμ₄Gt−₂G₂γ₂ctrπc−₂δicİγGχrπχ₂rti₂sGπ₃GİGμicβ₂γâ��cπıİγtTδİμ₄İμ₂s₂Gt₂rμİryG−ydrπxid₂G
₂γ₂ctrπd₂Gusiμ₄G₄rİχ−₂μ₂G₃πİδG₃πrGsuχ₂rcİχİcitπrsGİχχγicİtiπμsUG2021SGXWSGX 0

347 rrİχ−₂μ₂Gzxid₂Tx₂sπχπrπusG”iγicİTPπγyİμiγiμ₂Gnπδχπsit₂Gwit−Gtμt₂rcİγİt₂dG”tructur₂sGlsG
”uχ₂rcİχİcitπrGpγ₂ctrπd₂Gxİt₂riİγsUG2021SGd]SGaYZTaYd

346 quμctiπμİγizİtiπμGπ₃GxμYzZVPdzVZμzG₂γ₂ctrπcİtİγystGusiμ₄Gπr₄İμicGt₂δχγİt₂Gwit−Gİcc₂μtuİt₂dG
₂γ₂ctrπc−₂δicİγGχπt₂μtiİγGtπwİrdGwİt₂rGsχγittiμ₄UG 1

345 x®₂μ₂Gδİt₂riİγsGıİs₂dGχriμt₂dG₃γ₂xiıγ₂Gd₂vic₂sG₃πrG−₂İγt−cİr₂SGıiπδ₂dicİγGİμdG₂μ₂r₄yGstπrİ₄₂G
İχχγicİtiπμsUG2021SG[ZSGddTXZX 29

344 trπμGOttGİμdGtttPGzxid₂sV“₂duc₂dGrrİχ−₂μ₂Gzxid₂VPπγyχyrrπγ₂G–₂rμİryGyİμπcπδχπsit₂GİsG
pγ₂ctrπc−₂δicİγG”uχ₂rcİχİcitπrGpγ₂ctrπd₂UG2021SGXacSGWZW][Z 4

343 qİıricİtiπμGπ₃GnİrıπμGyİμπ₃iı₂rsGo₂cπrİt₂dGwit−G İriπusGviμdsGπ₃Gx₂tİγGzxid₂sG₃πrGmİtt₂ryG
lχχγicİtiπμsUG2021SGX[SGXZ]Z 6

342 rrİχ−₂μ₂Tıİs₂dG₃iı₂rsG₃πrGt−₂G₂μ₂r₄yGd₂vic₂sGİχχγicİtiπμeGlGcπδχr₂−₂μsiv₂Gr₂vi₂wUG2021SGYWXSGXWd[ba 17

341 “₂c₂μtGPrπ₄r₂ssGiμGrrİχ−₂μ₂Tmİs₂dGxicrπsuχ₂rcİχİcitπrsUG2021SGdSGYWWWc[[ 8

340 –−₂Gχrπsχ₂ctsGİμdGc−İγγ₂μ₄₂sGπ₃GsπγİrG₂γ₂ctrπc−₂δicİγGcİχİcitπrsUG2021SGZ]SGXWYYd[ 3

339 Yπγβâ��”−₂γγG”tructur₂dGyicβ₂γGnπıİγtG”uγ₃id₂GİμdGnİrıπμGyİμπtuı₂Gnπδχπsit₂G₃πrGsi₄−TP₂r₃πrδİμc₂G
syıridG”uχ₂rcİχİcitπrsUG2021SGZ]SG]Z[YT]Z]X 6

338 nπχχ₂rGdπχ₂dGcπıİγtTδİμ₄İμ₂s₂Gχ−πsχ−İt₂Gt₂rμİryGcπδχπsit₂sG₃πrG−i₄−Tχ₂r₃πrδİμc₂G
suχ₂rcİχİtt₂ryGd₂vic₂sUG2021SGZ]SGXWYZWb 5
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337 s₂t₂rπTPπrπusSGsi₄−T”ur₃İc₂Glr₂İGrr₂₂μGnİrıπμGl₂rπ₄₂γsG₃πrGt−₂Gy₂xtTr₂μ₂rİtiπμGpμ₂r₄yG”tπrİ₄₂G
lχχγicİtiπμsUG2021SGXXSG 7

336 lGsi₄−TP₂r₃πrδİμc₂Glsyδδ₂tricG”uχ₂rcİχİcitπrGmİs₂dGπμG–uμ₄st₂μGzxid₂Gyİμπχγİt₂sGİμdGsi₄−γyG
“₂duc₂dGrrİχ−₂μ₂Gzxid₂Gpγ₂ctrπd₂sUG2021SGYbSGadbZTadc[ 24

335 xİt₂riİγsGİμdGqİıricİtiπμUGX]Ta]

334 si₄−TP₂r₃πrδİμc₂GYtt₂rıiuδToπχ₂dG Yz]GjGsYzGmiμd₂rTqr₂₂G–−iμTqiγδGpγ₂ctrπd₂sG₃πrG
”uχ₂rcİχİcitπrsUG2021SGcSGXddZTYWW[ 0

333 ”yst₂δİticGsyμt−₂sisGπ₃GZtqTabGd₂riv₂dGnπZz[GİμdGyTdπχ₂dGcİrıπμGcπδχπsit₂G₃πrGsuχ₂rcİχİcitπrsG
viİGsucc₂ssiv₂GπxidİtiπμGİμdGcİrıπμizİtiπμUG2021SGZbaSGXZbdca 9

332 miμd₂rTqr₂₂Gpγ₂ctrπsχuμGyiTxμTzGyİμπ₃iı₂rsGpδı₂dd₂dGiμGnİrıπμG”−₂γγsGwit−G—γtrİ−i₄−Gpμ₂r₄yGİμdG
Pπw₂rGo₂μsiti₂sG₃πrGsi₄−γyG”tİıγ₂Gy₂xtTr₂μ₂rİtiπμGpμ₂r₄yG”tπrİ₄₂Go₂vic₂sUG2021SGZbSG]XaXT]XbX 11

331 l₂rπsπγTu₂tTPriμt₂dGnπq₂Yz[Gyİμπχİrticγ₂Gâ��G ₂rticİγγyGlγi₄μ₂dGnİrıπμGyİμπtuı₂Gnπδχπsit₂G₃πrG
xicrπsuχ₂rcİχİcitπrsUG2021SGXY]SGb]dWTb]db 4

330 sydrπt−₂rδİγG₄rπwt−Gπ₃GZμzVrzG−yıridGİsGİμG₂₃₃ici₂μtG₂γ₂ctrπd₂Gδİt₂riİγG₃πrGsuχ₂rcİχİcitπrG
İχχγicİtiπμsUG2021SGXd]SGXXZbWc 7

329
si₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂Gδİt₂riİγsGıİs₂dGπμGc−₂δicİγGcπTχr₂ciχitİtiπμGsyμt−₂sisG
π₃Gμicβ₂γGπxid₂GOyizPVcπıİγtGπxid₂GOnπZz[PTiμt₂rcİγİt₂dG₄rİχ−₂μ₂Gμİμπs−₂₂tsGıiμİryG
μİμπcπδχπsit₂sUG2021SGXX[SGXWcZXZ

5

328 ”tudyGπ₃Gδİ₄μ₂tπTsuχ₂rcİχİcitİμc₂Gχrπχ₂rti₂sGπ₃Gμicβ₂γGcπıİγtG₃₂rrit₂Tİctivİt₂dGcİrıπμGcπδχπsit₂UG
2021SGZaSGXWY[[[ 3

327 pγ₂ctrπc−₂δicİγG”uχ₂rcİχİcitπrsGOİG“₂vi₂wPUG2021SG]bSGZXXTZ[b 13

326 p₃₃₂ctGπ₃Gsydrπ₄₂μGmπμdiμ₄GπμGİG İγu₂Gπ₃GİμGzχ₂μGnircuitGPπt₂μtiİγGπ₃G
PπγyTOZS[T₂t−yγ₂μ₂diπxyt−iπχ−₂μ₂PGİsGİGm₂μ₂₃iciİγGxπd₂G₃πrGpμ₂r₄yG”tπrİ₄₂Go₂vic₂sUG2021SGZXSGYXWZWWX 5

325 miμİryGxμzYVnπZz[Gx₂tİγGzxid₂sGWrİχχ₂dGπμG”uχ₂rİγi₄μ₂dGpγ₂ctrπsχuμGnİrıπμGyİμπ₃iı₂rsGİsG
miμd₂rGqr₂₂G”uχ₂rcİχİcitπrGpγ₂ctrπd₂sUG2021SGZ]SGcZdaTc[W] 10

324 yicβ₂γTδİμ₄İμ₂s₂Gχ−πsχ−İt₂eGlμG₂₃₃ici₂μtGıİtt₂ryT₄rİd₂G₂γ₂ctrπd₂G₃πrGsuχ₂rcİχİtt₂ryGd₂vic₂sUG
2021SG[bSGXXYYWTXXYZW 15

323 syıridGsuχ₂rcİχİcitπrsGusiμ₄G₂γ₂ctrπd₂sG₃rπδG₃iı₂rsGcπδχrisiμ₄Gχπγyδ₂rGıγ₂μdTδ₂tİγGπxid₂G
cπδχπsit₂sGwit−Gχπγyδ₂t−İcryγicGİcidGİsGc−₂γİtiμ₄Gİ₄₂μtUG2021SGZYSG 2

322 nİrıπμGoiπxid₂G–πrμİdπT–yχ₂Gltδπsχ−₂ricTPr₂ssur₂TPγİsδİTu₂tTPrπc₂ss₂dGrrzT”μzG
yİμπcπδχπsit₂sG₃πrG”yδδ₂tricG”uχ₂rcİχİcitπrsUG2021SGX[SG 2

321 si₄−G₂μ₂r₄yGstπrİ₄₂GxμzYknG₃İıricİt₂dGıyGuγtrİsπμicTİssist₂dGst₂χwis₂G₂γ₂ctrπd₂χπsitiπμGİμdG
vİχπrGcİrıπμGcπİtiμ₄UG2021SGaSGXWWWdc 1

320 “İtiπμİγGr₂₄uγİtiπμGuγtrİTδicrπχπrπusGstructur₂Gsiz₂G₃πrG₂μ−İμc₂dGχπtİssiuδGiπμGstπrİ₄₂G
χ₂r₃πrδİμc₂UG2021SGZbcSGXZcX[X 5
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319 pμ₂r₄yGstπrİ₄₂GiμGδ₂tİγGcπıİγtit₂G₂γ₂ctrπd₂seGzχχπrtuμiti₂sGMGc−İγγ₂μ₄₂sGiμGδİ₄μ₂siuδGcπıİγtG
πxid₂UG2021SGX[XSGXXWbdc 24

318 nİrıπμGyİμπtuı₂â��xİμ₄İμ₂s₂Gπxid₂GμİμπrπdsG−yıridGcπδχπsit₂sG₃πrG−i₄−Tχ₂r₃πrδİμc₂G
suχ₂rcİχİcitπrGδİt₂riİγsUG2021SGdbSGYZdTY[d 34

317 PyrπγyticGcİrıπμGμİμπ₄rİssG₂γ₂ctrπd₂sG₃πrG₂γ₂ctrπc−₂δicİγGd₂t₂ctiπμGπ₃Gdπχİδiμ₂UG2021SGZbdSGXZcXYY 1

316 ”tructurİγGİμdGxπrχ−πγπ₄icİγG”tudi₂sGπ₃G Yz]VxWny–sGİμdGZrzYVxWny–sGnπδχπsit₂sGİsG
P−πtπcİtİγystsUG2021SGYWYXSGXTXX 1

315 pμ−İμc₂dGrİt₂GcİχİıiγityG₃πrGİsyδδ₂tricGsuχ₂rcİχİcitπrsGıyGıiμd₂rT₃r₂₂GZμTyiTnπGπxid₂Gμİμπ₃γİβ₂sG
πμGyiG₃πİδUG2021SGZbSGXWY[bY 7

314 tπμicGwiquidGpγ₂ctrπγyt₂sG₃πrGqγ₂xiıγ₂G”uχ₂rcİχİcitπrsUG2021SG]b]TaXW 0

313 –İiγπriμ₄Gμİμπstructur₂dGtrİμsitiπμGδ₂tİγGχ−πsχ−id₂sG₃πrG−i₄−Tχ₂r₃πrδİμc₂G−yıridGsuχ₂rcİχİcitπrsUG
2021SGZcSGXWXYWX 19

312 x₂tİγTπr₄İμicG₃rİδ₂wπrβTd₂riv₂dGyiVZμzGμİμπTsχπμ₄₂sGwit−Gd₂γicİt₂Gsur₃İc₂Gvİcİμci₂sGİsGİμπd₂G
δİt₂riİγsG₃πrG−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2021SGX[SG[WaZ 10

311 YoGrrİχ−iticGnİrıπμGyitrid₂G₃πrGpμ₂r₄yGnπμv₂rsiπμGİμdG”tπrİ₄₂UG2021SGZXSGYXWY][W 42

310 –rİμsitiπμGδ₂tİγGdic−İγcπ₄₂μid₂GO–xosPG₂γ₂ctrπd₂sG₃πrGsuχ₂rcİχİcitπrseGİGcπδχr₂−₂μsiv₂Gr₂vi₂wUG
2021SGZZSG 12

309 ”πγidTstİt₂Gsyμt−₂sisGİμdGsuχ₂riπrG₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂Gπ₃Gxμxπz[GμİμπrπdsG₃πrG
İsyδδ₂tricGsuχ₂rcİχİcitπrUG2021SG[bSGXaZXaTXaZYZ 7

308 ny–sG₂δı₂dd₂dGiμGγİy₂r₂dGZμTdπχ₂dGnπZz[GμİμπTİrc−it₂ctur₂sGİsGİμG₂₃₃ici₂μtG−yıridGİμπd₂G
δİt₂riİγG₃πrG”tmsUG2021SGcabSGX]cbZW 5

307 QuicβGr₂sχπμsiv₂GİμdGdurİıγ₂Gsuχ₂rcİχİcitiv₂Gχ₂r₃πrδİμc₂Gπ₃GrrzVZμOzsPYVPlytGμİμπcπδχπsit₂sUG
2021SG[[SGX 0

306 nİrıπμGsuıstrİt₂seGİGr₂vi₂wGπμG₃İıricİtiπμSGχrπχ₂rti₂sGİμdGİχχγicİtiπμsUG2021SGZXSG]]bT]cW 15

305 lG−i₄−G₂₃₃ici₂μcyGySGPGdπχ₂dGχπrπusGcİrıπμGμİμπχİrticγ₂sGd₂riv₂dG₃rπδGγπtusGγ₂İv₂sG₃πrG
siδuγtİμ₂πusG₂γ₂ctrπc−₂δicİγGd₂t₂rδiμİtiπμGπ₃GİscπrıicGİcidSGdπχİδiμ₂SGİμdGuricGİcidUG2021SGXa]SGXWaX]Y 9

304 yicβ₂γGπxid₂sV−ydrπxid₂sT₄rİχ−₂μ₂GİsG−yıridGsuχ₂rcİχİtt₂ryGμİμπcπδχπsit₂sG₃πrGİdvİμc₂dGc−İr₄₂G
stπrİ₄₂Gδİt₂riİγsGâ��GİGr₂vi₂wUGXTZ[ 4

303 lGr₂vi₂wGπμGsyμt−₂sisGİμdGİχχγicİtiπμsGπ₃GμİμπGδ₂tİγGzxid₂VχπrπusGcİrıπμGcπδχπsit₂UG2021SG 3

302 xİμ₄İμ₂s₂Gzxid₂GnİrıπμTmİs₂dGyİμπcπδχπsit₂GiμGpμ₂r₄yG”tπrİ₄₂GlχχγicİtiπμsUG2021SGYSGYZYTY[c 12
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301 pμ−İμc₂dGsuχ₂rcİχİcitiv₂Gχ₂r₃πrδİμc₂Gπ₃Gr₂duc₂dG₄rİχ−₂μ₂Gπxid₂GıyGiμcπrχπrİtiμ₄GyinπYz[G
quİμtuδGdπtsGusiμ₄Gİqu₂πusG₂γ₂ctrπγyt₂UG2021SGZcXSGXZcYZ] 4

300 –rİμsitiπμGδ₂tİγGμitrid₂G₂γ₂ctrπd₂sGİsG₃utur₂G₂μ₂r₄yGstπrİ₄₂Gd₂vic₂seGlGr₂vi₂wUG2021SGYbSGXWYZaZ 9

299 p₃₃₂ctiv₂GnπδıiμİtiπμGπ₃GrrzGİμdGnuzGyİμπδİt₂riİγsGt−rπu₄−GPπγyOχTχ−₂μyγ₂μ₂diİδiμ₂PG–₂xtur₂eG
—tiγiziμ₄GttGİsGİμGpxc₂γγ₂μtG”uχ₂rcİχİcitπrUG2021SGZ]SGXWcadTXWcbb 15

298 qİciγ₂Gsyμt−₂sisGπ₃Gcπχχ₂rGπxid₂Gμİμπχİrticγ₂sTd₂cπrİt₂dGχπγyİμiγiμ₂Gμİμπ₃iı₂rsGwit−G₂μ−İμc₂dG
₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂GİsGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂UG2021SGZYSG[WbWT[WcX 3

297 Pr₂χİrİtiπμGπ₃GyinπYz[knπ”G−₂t₂rπαuμctiπμGcπδχπsit₂GİsG₂γ₂ctrπd₂sG₃πrG−i₄−Tχ₂r₃πrδİμc₂G
suχ₂rcİχİcitπrsUG2021SGcdXSGXX]Y]b 8

296 x₂tİγVx₂tİγGzxid₂Gyİμπχİrticγ₂sTnπδχπsit₂dGPπrπusGnİrıπμG₃πrGsi₄−TP₂r₃πrδİμc₂G
”uχ₂rcİχİcitπrsUG2021SGZcSGXWY[bd 17

295 P₂r₃πrδİμc₂GİμdG₃utur₂Gdir₂ctiπμsGπ₃GtrİμsitiπμGδ₂tİγGsuγ₃id₂Tıİs₂dG₂γ₂ctrπd₂Gδİt₂riİγsGtπwİrdsG
suχ₂rcİχİcitπrVsuχ₂rcİχİtt₂ryUG₂[X[ 0

294 ”πγutiπμGcπδıustiπμGsyμt−₂sisGπ₃Gμicβ₂γGsuγ₃id₂Vr₂duc₂dG₄rİχ−₂μ₂Gπxid₂Gcπδχπsit₂Gχπwd₂rsGİsG
₂γ₂ctrπd₂Gδİt₂riİγsG₃πrG−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2021SGZdSGXWYaZb 7

293 tδχrπv₂dG₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂Gπ₃Gμicβ₂γGcπıİγtit₂VGδuγtiTwİγγ₂dGcİrıπμGμİμπtuı₂G
cπδχπsit₂GİsGİG−yıridG₂γ₂ctrπd₂G₃πrGsuχ₂rcİχİcitπrsUG2021SGX][SGXXWXWb 3

292 pxχγπriμ₄Gt−₂Gsyμ₂r₄₂ticG₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂Gπ₃GcπıİγtGsuγ₃id₂VcπıİγtGχ−πsχ−İt₂G
cπδχπsit₂sG₃πrGsuχ₂rcİχİtt₂ry´ d₂vic₂sGwit−G−i₄−T₂μ₂r₄yGİμdGrİt₂GcİχİıiγityUG2021SGZc[SGXZcZ]c 8

291 ”χπμ₄yGμİμπGsur₃İc₂Gİrc−it₂ctur₂Gπ₃Gc−₂δicİγγyG₄rπwμGmi z[eGsi₄−Tcİχİcitİμc₂Gr₂t₂μtiv₂G
₂γ₂ctrπc−₂δicİγGsuχ₂rcİχİcitπrUG2021SG[aSGY]]caTY]]d] 8

290 nπδχuγsiv₂GδİγχπsitiπμGπ₃Gıirμ₂ssit₂GsγİıGiμGYoTPİrİγγ₂γGıirμ₂ssit₂GπμG˛†TxμzYGμ₂twπrβsG₃πrG
₂μ−İμc₂dGχs₂udπcİχİcitİμc₂Gχ₂r₃πrδİμc₂sUG2021SG

289 “₂c₂μtGİdvİμc₂sGπμGr₂dπxGİctiv₂Gcπδχπsit₂sGπ₃Gδ₂tİγTπr₄İμicG₃rİδ₂wπrβGİμdGcπμductiμ₄Gχπγyδ₂rsG
İsGχs₂udπcİχİcitπrG₂γ₂ctrπd₂Gδİt₂riİγUG2021SGX[]SGXXWc][ 13

288 si₄−Gχ₂r₃πrδİμc₂G₂γ₂ctrπc−rπδicGχπγyO]Tcyİμπiμdπγ₂PV–izYGμİμπcπδχπsit₂Gδİt₂riİγG₃πrGiμt₂γγi₄₂μtG
suχ₂rcİχİcitπrUG2021SGYbbSGXXabc] 7

287 nπvİγ₂μtGπr₄İμicG₃rİδ₂wπrβsGıİs₂dGμİμπδİt₂riİγseGo₂si₄μSGsyμt−₂sisSGİμdGcurr₂μtGstİtusG₃πrG
suχ₂rcİχİcitπrGİχχγicİtiπμseGlGr₂vi₂wUG2021SGZdSGXWYaXc 14

286 p₃₃₂ctGπ₃Grut−₂μiuδGπxid₂GπμGt−₂Gcİχİcitİμc₂GİμdG₄İsTs₂μsiμ₄Gχ₂r₃πrδİμc₂sGπ₃GcπıİγtGπxid₂G
kμitrπ₄₂μTdπχ₂dG₄rİχ−₂μ₂Gπxid₂Gcπδχπsit₂sUG2021SG[]SGXd][b 4

285 s₂t₂rπstructurİγGcπμductiv₂Gχπγyδ₂rGwit−GδuγtiTdiδ₂μsiπμİγGcİrıπμGδİt₂riİγsG₃πrGcİχİcitiv₂G₂μ₂r₄yG
stπrİ₄₂UG2021SG]]cSGX[ddXW 7

284 qγİxTo₂riv₂dGnİrıπμeGlGsi₄−γyGourİıγ₂Gpγ₂ctrπd₂Gxİt₂riİγG₃πrGpγ₂ctrπc−₂δicİγGoπuıγ₂Twİy₂rG
”uχ₂rcİχİcitπrsUG2021SGXXSG 1
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283 qİciγ₂G”yμt−₂sisGİμdGpγ₂ctrπc−₂δicİγG”tudi₂sGπ₃GxμzVrrİχ−₂μ₂Gnπδχπsit₂GİsGİμGpγ₂ctrπd₂Gxİt₂riİγG
₃πrG”uχ₂rcİχİcitπrGlχχγicİtiπμUG2021SGdSGbXbWb[ 0

282 nπPzGxicrπχγİt₂Vmİct₂riİγGn₂γγuγπs₂To₂riv₂dGnİrıπμGyİμπ₃iı₂rGnπδχπsit₂sGwit−Gpμ−İμc₂dG
pγ₂ctrπc−₂δicİγGP₂r₃πrδİμc₂UG2021SGXXSG 2

281 lGnπδχİrİtiv₂G”tudyGπ₃Gyİμπstructur₂sGπ₃GnuzVnuYzGqİıricİt₂dGviİGPπt₂μtiπstİticGİμdG
rİγvİμπstİticGlμπdizİtiπμUG2021SGYWYXSGXTc 0

280 nπTo₂cπrİt₂dG–₂γγuriuδGyİμπtuı₂sG₃πrGpμ₂r₄yG”tπrİ₄₂GlχχγicİtiπμsUG2021SG[SGdWWcTdWYX 3

279 lGcriticİγGr₂vi₂wGπμGt−₂GİχχγicİtiπμGİμdGr₂c₂μtGd₂v₂γπχδ₂μtsGπ₃GχπstTδπdi₃i₂dGıiπc−İrGiμG
suχ₂rcİχİcitπrsUG2021SGZXWSGXYb[Yc 19

278 lχχγicİtiπμGπ₃Gq₂rrit₂sGİsGpγ₂ctrπd₂sG₃πrG”uχ₂rcİχİcitπrUG 2

277 yπv₂γG₂γ₂ctrπd₂sG₃πrGsuχ₂rcİχİcitπreGnπμductiμ₄Gχπγyδ₂rsSGδ₂tİγGπxid₂sSGc−İγcπ₄₂μid₂sSGcİrıid₂sSG
μitrid₂sSGx®₂μ₂sSGİμdGt−₂irGcπδχπsit₂sGwit−G₄rİχ−₂μ₂UG2021SGcdZSGXaXddc 20

276 pμ−İμc₂dG₂γ₂ctrπc−₂δicİγGı₂−İviπurGπ₃Gq₂nπYz[VPlytG₂γ₂ctrπd₂Gδİt₂riİγG₃πrGsuχ₂rcİχİcitπrsUG
2021SGcb[SGX]dcba 18

275 qγ₂xiıγ₂GirπμGπxid₂Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sGıyGχ−πtπμicGχrπc₂ssiμ₄UGX 1

274 ”uχ₂rcİχİcitπrGχ₂r₃πrδİμc₂sGπ₃Gtitİμiuδâ��χπγyδ₂ricGμİμπcπδχπsit₂seGİGr₂vi₂wGstudyUGX 1

273 tμtrπductiπμGπ₃GnİrıπμGyİμπstructur₂sUG2022SGXTYa

272 qİciγ₂GiδδπıiγizİtiπμGπ₃GirπμGπμGcİrıπμGμİμπsχ−₂r₂sGusiμ₄Gπr₄İμπδ₂tİγγicTcπδχγ₂xG₃πrG
suχ₂rcİχİcitπrGİχχγicİtiπμsUGXTd

271 lGμ₂wGδπdi₃icİtiπμGδ₂t−πdGπ₃Gδ₂tİγGsuıstrİt₂sGviİGcİμdγ₂GsππtGtπGχr₂χİr₂G₂₃₃₂ctiv₂Gİμπd₂sGiμG
İirTcİt−πd₂GδicrπıiİγG₃u₂γGc₂γγsUG2022SGdbSGXcd 2

270 “ππδT–₂δχ₂rİtur₂G”πγv₂μtTqr₂₂G”yμt−₂sisGπ₃G–−r₂₂Toiδ₂μsiπμİγGqγπw₂rTwiβ₂G˛–TxμzYG
xicrπsχ−₂r₂sG₃πrG”uχ₂rcİχİcitπrGlχχγicİtiπμUG2021SGYWYXSG[[cd 1

269 lχχγicİtiπμGπ₃Gst₂χGχπt₂μtiİγG₂γ₂ctrπc−₂δicİγGsχ₂ctrπscπχyGiμGχπuc−Gc₂γγGχrπtπtyχ₂GcİχİcitπrsUG
2021SGZdWSGXZcc[] 1

268 zμ₂TχπtGsyμt−₂sisGπ₃Gxμ®Yz[O®GhGnπSGyiPV₄rİχ−it₂Gμİμπ₃γİβ₂sGcπδχπsit₂sGİsG−i₄−Tχ₂r₃πrδİμc₂G
suχ₂rcİχİcitπrG₂γ₂ctrπd₂sUG2021SGX[XSGXXXZ[d 4

267 miμİryGvİμİdiuδGχ₂μtπxid₂GcİrıπμT₄rİχ−₂μ₂G₃πİδGcπδχπsit₂sGd₂riv₂dG₃rπδGdİrβGr₂dG−iıiscusG
sİıdİri₃₃İG₃πrGİdvİμc₂dGİsyδδ₂tricGsuχ₂rcİχİcitπrUG2021SGZbdSGYWYWWZ[b 1

266 –itİμiİGsuχχπrt₂dGıiπTd₂riv₂dGİctivİt₂dGcİrıπμGİsGİμG₂γ₂ctrπd₂Gδİt₂riİγG₃πrG−i₄−Tχ₂r₃πrδİμc₂G
suχ₂rcİχİcitπrsUG2021SG[YSGXWZX[[ 2
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265 xπ”YGıİs₂dGμİμπcπδχπsit₂seGlμG₂xc₂γγ₂μtGδİt₂riİγG₃πrG₂μ₂r₄yGİμdG₂μvirπμδ₂μtİγGİχχγicİtiπμsUG
2021SGdSGXW]cZa 14

264 pγ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂Gπ₃Gİctivİt₂dGcİrıπμTsuχχπrt₂dGvİμİdπδπγyıdİt₂sG₂γ₂ctrπd₂sG₃πrG
₂μ₂r₄yGcπμv₂rsiπμUG2021SG[bSGYbXZYTYbX[X 3

263 si₄−G₂μtrπχyGsχiμ₂γGδ₂tİγGπxid₂GOnπnrq₂xμyiPZz[Gμİμπχİrticγ₂sGİsGİG−i₄−Tχ₂r₃πrδİμc₂G
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261 Pr₂χİrİtiπμGİμdGİχχγicİtiπμGπ₃Gc₂γγuγπs₂G₄₂γGiμG₃γ₂xiıγ₂Gsuχ₂rcİχİcitπrsUG2021SG[YSGXWZW]c 5
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nπδχİrisπμGπ₃GtwπGİctivİtiπμGδ₂t−πdGİμdGcπδχπsit₂GcİrıπμsGδİt₂riİγGsyμt−₂sisGδ₂t−πdUG2021SG
XbXSGXXZcaX

2
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239 –rİμsitiπμGx₂tİγGzxid₂VnİrıπμGyİμπtuı₂Gnπδχπsit₂sGİsGpγ₂ctrπd₂Gxİt₂riİγsG₃πrG”uχ₂rcİχİcitπrsUG
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195 ldvİμc₂dG₃uμctiπμİγGδİt₂riİγsGİμdGd₂vic₂sG₃πrG₂μ₂r₄yGcπμv₂rsiπμGİμdGstπrİ₄₂GİχχγicİtiπμsUG2022SG[ZTda 1

194 n−İr₄₂Gstπrİ₄₂Gı₂−İviπrGπ₃Gsu₄İrGd₂riv₂dGcİrıπμVxμzYGcπδχπsit₂G₂γ₂ctrπd₂Gδİt₂riİγG₃πrG
−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2022SGcdZSGXaYYZY 3
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193 “₂vi₂wGπμGr₂c₂μtGİdvİμc₂sGiμGμİμπstructur₂dGtrİμsitiπμTδ₂tİγTsuγ₃id₂Tıİs₂dG₂γ₂ctrπd₂Gδİt₂riİγsG
₃πrGcİt−πd₂Gδİt₂riİγsGπ₃Gİsyδδ₂tricGsuχ₂rcİχİcitπrsUG2022SG[ZWSGXZYb[] 21

192 sydrπt−₂rδİγGsyμt−₂sisGπ₃Gμİμπstructur₂dGcπδχπsit₂sG₃rπδGlγVZμSGlγVnuSGİμdGlγVq₂Gıicπδχπμ₂μtG
μİμπχπwd₂rsUG2020SG

191 lχχγicİtiπμGπ₃Gx₂tİγGzxid₂sGpγ₂ctrπd₂sUG2020SGXYbTX[d

190 ”tr₂tc−İıγ₂Gsuχ₂rcİχİcitπrseGpγ₂ctrπd₂sSG₂γ₂ctrπγyt₂sSGİμdGd₂vic₂sUG2020SGadSGXbccWX

189 si₂rİrc−icİγγyG”tructur₂dGnπδχπμ₂μtseGo₂si₄μSGldditiv₂Gxİμu₃İctur₂SGİμdG–−₂irGpμ₂r₄yG
lχχγicİtiπμsUGYXWWabY 0

188 yİμπstructur₂dGnİrıπμTmİs₂dGpγ₂ctrπd₂Gxİt₂riİγsG₃πrG”uχ₂rcİχİcitπrGlχχγicİtiπμsUG2021SGZXbTZ]] 1

187 –−₂Grπγ₂Gπ₃Gμİμπδİt₂riİγsG₃πrGsuχ₂rcİχİcitπrsGİμdG−yıridGd₂vic₂sUG2021SGXdSGddTXZa 1

186 nİrıπμGdπtsGd₂cπrİt₂dGziμcGcπıİγtit₂Gμİμπwir₂sTİss₂δıγ₂dG−i₂rİrc−icİγGİrrİysGsuχχπrt₂dGπμGμicβ₂γG
₃πİδGİsGıiμd₂rT₃r₂₂G₂γ₂ctrπd₂sG₃πrG−i₄−Gχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2022SG]XdSGYZWbcW 2

185 ”πγutiπμGcπδıustiπμGsyμt−₂sisGπ₃GrrzTq₂YzZG−yıridGμİμπ₃iγγ₂rG₃πrGγiμs₂₂dGπiγGıİs₂dG₂cπT₃ri₂μdγyG
İμticπrrπsiπμGcπİtiμ₄UG2022SGaZZSGXYbcaZ 0

184 “₂c₂μtGo₂v₂γπχδ₂μtGiμG İμİdiuδGP₂μtπxid₂GİμdGnİrıπμGsyıridGlctiv₂Gxİt₂riİγsG₃πrGpμ₂r₄yG
”tπrİ₄₂Go₂vic₂sUUG2021SGXXSG 5

183 yİμπİrc−it₂ctur₂dGtrİμsitiπμGδ₂tİγGπxid₂sGİμdGt−₂irGcπδχπsit₂sG₃πrGsuχ₂rcİχİcitπrsUG 0

182 lGstudyGπμGİctivİtiπμGδ₂c−İμisδGiμGχ₂rsχ₂ctiv₂Gπ₃Gγi₄μiμGstructur₂sGİμdGİχχγicİıiγityGπ₃G
γi₄μiμTd₂riv₂dGİctivİt₂dGcİrıπμsG₃πrGχπγγutİμtGİısπrı₂μtGİμdGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂UG2021SGXZZW[] 0

181 pμ−İμc₂dGzxy₄₂μGpvπγutiπμG“₂İctiπμGpγ₂ctrπcİtİγysisGπμGnπOzsPYkxμzYGo₂cπrİt₂dGnİrıπμG
yİμπİrrİyseGp₃₃₂ctGπ₃Gs₂t₂rπstructur₂SGnπμductivityGİμdGn−İr₄₂G”tπr₄İ₂GnİχİıiγityUG2021SGXacSGXX[]X] 0

180 lG“₂vi₂wGπ₃G”uχ₂rcİχİcitπrseGxİt₂riİγsGo₂si₄μSGxπdi₃icİtiπμSGİμdGlχχγicİtiπμsUG2021SGX[SGbbbd 19

179 “₂c₂μtGPrπ₄r₂ssGiμGqγ₂xiıγ₂Grrİχ−₂μ₂Tmİs₂dGnπδχπsit₂Gqiı₂rGpγ₂ctrπd₂sG₃πrG”uχ₂rcİχİcitπrsUG2021SG
XXSGX[c[ 3

178 “₂vi₂wâ��Ps₂udπcİχİcitiv₂Gpμ₂r₄yG”tπrİ₄₂Gxİt₂riİγsG₃rπδGsˆ⁄₄₄TP−İs₂GnπδχπuμdsGtπG
si₄−TpμtrπχyGn₂rİδicsUG 1

177 si₂rİrc−icİγG˛–Tq₂YzZVxμzYVrrzGt₂rμİryGcπδχπsit₂sGİsGİμG₂γ₂ctrπd₂Gδİt₂riİγG₃πrG−i₄−Gχ₂r₃πrδİμc₂G
suχ₂rcİχİcitπrsGİχχγicİtiπμUG2021SG[bSGXWZ]Yd 0

176 lss₂ssδ₂μtGπ₃Gmiπc−İrGPrπduc₂dGıyGqγİδ₂TnurtİiμGPyrπγysisGİsGİGPr₂cursπrG₃πrGt−₂Go₂v₂γπχδ₂μtGπ₃G
İμGp₃₃ici₂μtGpγ₂ctricGoπuıγ₂Twİy₂rGnİχİcitπrUG2021SGX[SGbabX 2
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175 YoGγİy₂r₂dGμicβ₂γTcπıİγtGdπuıγ₂G−ydrπxid₂GμİμπGs−₂₂tsGk´ XoGsiγv₂rGμİμπwir₂T₄rİχ−iticGcİrıπμG
μitrid₂sG₃πrG−i₄−Gχ₂r₃πrδİμc₂Gsuχ₂rGcİχİcitπrsUG2021SGXaYcWZ 5

174 lGnriticİγG“₂vi₂wGπμGpγ₂ctrπc−₂δicİγGPrπχ₂rti₂sGİμdG”i₄μi₃icİμc₂Gπ₃Gzrt−πsiγicİt₂Tmİs₂dGnİt−πd₂G
xİt₂riİγsG₃πrG“₂c−İr₄₂İıγ₂GwiVyİVx₄Gmİtt₂ri₂sGİμdGsyıridG”uχ₂rcİχİcitπrsUG2021SGaSGXYWZaTXYWbZ 1

173 nπμductiμ₄Gχπγyδ₂rG−ydrπ₄₂γGıİs₂dG₂γ₂ctrπd₂Gδİt₂riİγsG₃πrGsuχ₂rcİχİcitπrGİχχγicİtiπμsUG2021SGXWZ]XW 8

172 ”yμt−₂sisGπ₃GZoGχriμtiμ₄Gδİt₂riİγsGİμdGt−₂irG₂γ₂ctrπc−₂δicİγGİχχγicİtiπμsUG2021SG 4

171 pγ₂ctrπc−₂δicİγG₂μ₂r₄yGstπrİ₄₂GİχχγicİtiπμsGπ₃GcİrıπμGμİμπtuı₂Gsuχχπrt₂dG−₂t₂rπ₄₂μ₂πusGδ₂tİγG
suγ₃id₂G₂γ₂ctrπd₂sUG2021SG[cSGaX]bTaX]b 0

170 o₂₄rİdİtiπμGπ₃G”uγ₃İδ₂t−πxİzπγ₂G—siμ₄GPδsGlctivİt₂dGıyGnπıİγtG”uγ₃id₂sGpμcİχsuγİt₂dGiμGyitrπ₄₂μG
İμdG”uγ₃urGnπToπχ₂dGrrİχ−₂μ₂UG

169 “₂c₂μtGo₂v₂γπχδ₂μtsGiμG”uχ₂rcİχİcitπrGpγ₂ctrπd₂seGlGxiμiG“₂vi₂wUG2022SGaSG] 1

168 x₂tİγGzxid₂â��nİrıπμGyİμπcπδχπsit₂sG₃πrGpγ₂ctrπc−₂δicİγG”tπrİ₄₂UG2022SG[dTab

167 wi₄−tw₂i₄−tGx₂tİγγicGyİμπcπδχπsit₂sGiμGpμ₂r₄yGlχχγicİtiπμsUG2022SGbT[b

166 pμ−İμciμ₄Gpμ₂r₄yG”tπrİ₄₂GnİχİcityGπ₃Grrİχ−₂μ₂G”uχ₂rcİχİcitπrsGviİG”πγİrGs₂İtiμ₄UG 4

165 yİμπGnİrıπμV ₂rticİγGrrİχ−₂μ₂VxμzYGyİμπs−₂₂tsGnπδχπsit₂GPİrticγ₂sG₃πrGsi₄−TP₂r₃πrδİμc₂G
”uχ₂rcİχİcitπrsUGYXWWcc[ 1

164 yitrπ₄₂μTdπχ₂dG₄rİχ−₂μ₂G₃iı₂rG₂γ₂ctrπd₂sGwit−GπχtiδİγGδicrπTVδ₂sπTVδİcrπTχπrπsityGrİtiπsG₃πrG
−i₄−Tχ₂r₃πrδİμc₂G₃γ₂xiıγ₂Gsuχ₂rcİχİcitπrsUG2022SG]YWSGYZWcaa 1

163
pγ₂ctrπsχuμGzμ₂Goiδ₂μsiπμİγGOXoPGPs₂udπcİχİcitiv₂GμİμπrπdsG₂δı₂dd₂dGcİrıπμGμİμπ₃iı₂rGİsG
χπsitrπd₂GİμdG₄rİχ−₂μ₂Gwrİχχ₂dGcİrıπμGμİμπ₃iı₂rGİsGμ₂₄İtrπd₂G₃πrG₂μ−İμc₂dG₂γ₂ctrπc−₂δicİγG
₂μ₂r₄yGstπrİ₄₂UUG2022SG[aSGXWZbZX

3

162 Prπ₄r₂ssGstudyGπμGμicβ₂γG₃₂rrit₂GİγγπyT₄rİχ−₂μ₂Gμİμπs−₂₂tsGμİμπcπδχπsit₂sGİsGsuχ₂rcİχİcitπrG
₂γ₂ctrπd₂sUG2022SG[aSGXWZdYa 3

161 ”uχ₂rcİχİtt₂ryeGx₂r₄iμ₄Gπ₃Gıİtt₂ryTsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sG₃πrG−yıridG₂μ₂r₄yGstπrİ₄₂Gd₂vic₂sUG
2022SG[aSGXWZcYZ 9

160 “₂c₂μtGχrπ₄r₂ssGiμGtriδ₂tİγγicVt₂rμİryTδ₂tİγGπxid₂sGμİμπstructur₂seG
xisiμt₂rχr₂tİtiπμVδiscπμc₂χtiπμGπ₃G₂γ₂ctrπc−₂δicİγGdİtİGİμdGd₂vic₂sUG2022SGYaSGXWXYdb 11

159 ZoGμ₂tGcİrıπμTıİs₂dGcπıİγtGsuγ₃id₂sG₃πrG−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsGıyGİGsiδχγ₂SG₄r₂₂μGİμdG
cπμv₂μi₂μtGδ₂t−πdUG2022SGZXXSGXZX]Zd 0

158 nπμtrπγγ₂dGtrİμs₃πrδİtiπμGπ₃G Tdπχ₂dGnπOzsPYG−₂xİ₄πμİγGμİμπs−₂₂tsGtπwİrdsG₂μ−İμc₂dG
₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂UG2022SG[cSGXWZdd] 0
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157 “iμ₄Gstructur₂Gc−İrİct₂rizİtiπμGπ₃GμİμπχπrπusGcİrıπμGδİt₂riİγsGχr₂χİr₂dGıyGt−₂rδİγGcπμv₂rsiπμGπ₃G
₃uγγ₂r₂μ₂seGtμsi₄−tsG₃rπδG“₂İxqqGδπγ₂cuγİrGdyμİδicsGsiδuγİtiπμsUG2022SGXcdSG[c[T[dY 1

156 yi”Vİctivİt₂dGcİrıπμGcπδχπsit₂Gd₂riv₂dG₃rπδGsπdiuδGγi₄μπsuγ₃πμİt₂G₃πrGγπμ₄Gcycγ₂Tγi₃₂Gİsyδδ₂tricG
suχ₂rcİχİcitπrsUG2022SGdWWSGXaZ][a 1

155 tμt₂r₃İciİγG–itİμiuδGoi₃₃usiπμG”₂γ₃Tldİχtiμ₄Gwİy₂rGiμG—γtrİt−iμGpχitİxiİγGxμzV–izGs₂t₂rπstructur₂sUG
2020SGXYSG[bWXWT[bWXb 1

154 rr₂₂μGsyμt−₂sisGπ₃G₃₂rrπc₂μyγTδπdi₃i₂dGxμzGYGVcİrıπμTıİs₂dGμİμπcπδχπsit₂GİsGİμGπutstİμdiμ₄G
suχ₂rcİχİcitπrG₂γ₂ctrπd₂Gδİt₂riİγUG 1

153 –İiγπriμ₄Gπ₃Gt₂rμİryGμİμπcπδχπsit₂G₃iγδsGπ₃GχπγyviμyγGİγcπ−πγVl₄lγzYkr₂duc₂dG₄rİχ−₂μ₂Gπxid₂eG
lμGİctiv₂Gδİt₂riİγG₃πrG₃γ₂xiıγ₂Gsuχ₂rcİχİcitπrsUG2022SGZWdSGXYYcY[ 2

152 Prπıiμ₄GQuİμtuδGnİχİcitİμc₂Gπ₃G–yχicİγG–wπToiδ₂μsiπμİγGwİttic₂sGmİs₂dGπμGt−₂G–i₄−tTmiμdiμ₄G
xπd₂γUG2022SGXYaSGXY]aTXYaZ 0

151 pμ−İμc₂dG₂γ₂ctrπδ₂c−İμicİγGχrπχ₂rti₂sGiμGγπwTt₂δχ₂rİtur₂G₄İdπγiμiuδTdπχ₂dGc₂riİGcπδχπsit₂sG
wit−GγπwTdiδ₂μsiπμİγGcİrıπμGİγγπtrπχ₂sUG 0

150 xicrπstructur₂Gδπdi₃icİtiπμGπ₃GχπrπusGcİrıπμGiμduc₂dGıyGγπwTdπsİ₄₂Gδİμ₄İμ₂s₂Gμitrİt₂G₃πrG
−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrG₂γ₂ctrπd₂UG2022SG[WcSGXZddYc 0

149 xİμ₄İμ₂s₂Gπxid₂Gμİμπδİt₂riİγsG₃πrGıİct₂riİγGiμ₃₂ctiπμGd₂t₂ctiπμGİμdGt−₂rİχyUUG2022SG 4

148 nπToπχiμ₄G”trİt₂₄i₂sGtπGtδχrπv₂Gt−₂Gpγ₂ctrπc−₂δicİγGPrπχ₂rti₂sGπ₃GwiGxGxμGYGzG[Gnİt−πd₂sG₃πrG
wiTtπμGmİtt₂ri₂sUG2022SGdSG 2

147 qİciγ₂Gsyμt−₂sisGπ₃GİGıiμİryGcπδχπsit₂G₃rπδGwİt₂rδ₂γπμGriμdGusiμ₄Gr₂sχπμs₂Gsur₃İc₂Gδ₂t−πdπγπ₄yG
₃πrGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂Gδİt₂riİγUG2022SG[dSGXW[X[b 1

146 sπγγπwGμİμπTGİμdGδicrπstructur₂seGx₂c−İμisδSGcπδχπsitiπμSGİχχγicİtiπμsSGİμdG₃İctπrsGİ₃₃₂ctiμ₄G
δπrχ−πγπ₄yGİμdGχ₂r₃πrδİμc₂UG2022SG[]cSGYX[[Yd 7

145 x₂tİγGπxid₂â��cİrıπμGcπδχπsit₂sG₃πrGsuχ₂rcİχİcitπrGİχχγicİtiπμsUG2022SGXZZTXbb 0

144 “₂c₂μtG–r₂μdsGİμdG“₂s₂İrc−Gn−İγγ₂μ₄₂sGπμG”uχ₂rcİχİcitπrUG2022SGXX]TXYb

143 x₂tİγGπxid₂â��cİrıπμGcπδχπsit₂sGİμdGt−₂irGİχχγicİtiπμsGiμGπχtπ₂γ₂ctrπμicsGİμdG₂γ₂ctrπc−₂δicİγG
₂μ₂r₄yGd₂vic₂sUG2022SGZWdTZZd 0

142 x₂tİγGπxid₂â��cİrıπμGcπδχπsit₂eGsyμt−₂sisGİμdGχrπχ₂rti₂sGıyGusiμ₄Gcπμv₂μtiπμİγG₂μİıγiμ₄G
t₂c−μπγπ₄i₂sUG2022SGY]TaW

141 mππstiμ₄Gt−₂Gpμ₂r₄yGo₂μsityGπ₃Gnπ₃₂Yπ[Gyİμπcuı₂sGıyGyπμTnπvİγ₂μtγyGrrİ₃tiμ₄Gzv₂rGnuVrrİχ−iticG
nİrıπμGyitrid₂GİsG”πγidT”tİt₂Glsyδδ₂tricG”uχ₂rcİχİcitπrsUG

140 P−ysicİγGİμdGc−₂δicİγGİsχ₂ctsGπ₃Gδ₂tİγGπxid₂â��cİrıπμGcπδχπsit₂sUG2022SGZTY[
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139 x₂tİγTπr₄İμicT₃rİδ₂wπrβGİsGμπv₂γG₂γ₂ctrπd₂Gδİt₂riİγsG₃πrG−yıridGıİtt₂ryTsuχ₂rcİχİcitπrG
İχχγicİtiπμsUG 2

138 ”uχ₂rcİχİcitπrGıİs₂dGπμGμİμπstructur₂dGδuγtiγİy₂rG₃iγδsGcπμsistiμ₄Gπ₃Gχπγy₂γ₂ctrπγyt₂V₄rİχ−₂μ₂G
πxid₂TxμzGYGTZμzG₃πrG₂μ₂r₄yGstπrİ₄₂GİχχγicİtiπμsUG 0

137 tπμπt−₂rδİγG”yμt−₂sisGπ₃GnİrıπμV–izGYGyİμπcπδχπsit₂G₃πrG”uχ₂rcİχİcitπrsUG2022SGcSG 1

136 tμ₃γu₂μc₂Gπ₃Gdi₃₃₂r₂μtGdπχİμtsGİμdGr₂dπxG₃πrδsGπ₃GPlytGiμGitsGcrystİγGstructur₂SGδπrχ−πγπ₄ySG
₂γ₂ctrπc−₂δicİγG₂μ₂r₄yGstπrİ₄₂GtπGvİriİıγ₂G₂xt₂μtSGuμiqu₂Gχrπχ₂rti₂sGİμdGβiμ₂ticsUG2022SG[]SGX 0

135 rrİχ−₂μ₂G₃πrGmr₂İβt−rπu₄−sGiμGo₂si₄μiμ₄Gy₂xtTr₂μ₂rİtiπμGpμ₂r₄yG”tπrİ₄₂G”yst₂δsUG2022SGYcbTZXa

134 pγ₂ctrπc−₂δicİγG₂vİγuİtiπμGπ₃G−i₄−γyGstİıγ₂GxμG₃₂rrit₂VPpoz–VrrzGt₂rμİryGμİμπcπδχπsit₂G₃πrG
suχ₂rcİχİcitπrG₂γ₂ctrπd₂sUG2022SGZZSGbcZcTbc]Y 0

133 pxχγπriμ₄GZμzGμİμπstructur₂sGwit−Gr₂duc₂dG₄rİχ−₂μ₂Gπxid₂GiμGγİy₂rTıyTγİy₂rG₃iγδsGİsG
suχ₂rcİχİcitπrG₂γ₂ctrπd₂sG₃πrG₂μ₂r₄yGstπrİ₄₂UG2022SG]bSGbWYZTbWZ[ 0

132 qİstGn−İr₄iμ₄Glμπd₂Gxİt₂riİγsG₃πrGwit−iuδTtπμGmİtt₂ri₂seGnurr₂μtG”tİtusGİμdGP₂rsχ₂ctiv₂sUGYYWWbda 15

131 xμzYTx®₂μ₂Gnπδχπsit₂GİsGpγ₂ctrπd₂G₃πrG”uχ₂rcİχİcitπrUG2022SGXadSGWZW]Y[ 0

130 si₄−γyGstİıγ₂GıiμİryGcπδχπsit₂Gπ₃Gμicβ₂γGsiγv₂rGsuγ₃id₂GOGyil₄GYG”GPGsyμt−₂siz₂dGusiμ₄Gt−₂G
−ydrπt−₂rδİγGİχχrπİc−G₃πrG−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİtt₂ryGİχχγicİtiπμsUG 0

129 –izYGμİμπrπdsGd₂cπrİt₂dGπμG“rzGs−₂₂tG₃πrGİμG₂xc₂γγ₂μtG₂μ₂r₄yGstπrİ₄₂Gχ₂r₃πrδİμc₂UG2022SG 1

128 Ppoz–eGP””GVG˛†XYGıπrπχ−₂μ₂Gμİμπcπδχπsit₂sGİsGİμGiμπr₄İμicTπr₄İμicG−yıridG₂γ₂ctrπd₂G₃πrG−i₄−G
χ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2022SGXZdSGXWdZYd 2

127 qγ₂xiıγ₂G₂γ₂ctrπd₂Gδİt₂riİγGπ₃G Yz]GcİrıπμG₃iı₂rGcγπt−G₃πrG₂μ−İμc₂dGziμcGiπμGstπrİ₄₂Gχ₂r₃πrδİμc₂G
iμG₃γ₂xiıγ₂GziμcTiπμGıİtt₂ryUG2022SG]ZZSGYZXZ]c 5

126 lμGπv₂rvi₂wGπ₃Gr₂c₂μtGχrπ₄r₂ssGiμGμİμπstructur₂dGcİrıπμTıİs₂dGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂seGqrπδG
z₂rπGtπGıiTdiδ₂μsiπμİγGδİt₂riİγsUG2022SGXdZSGYdcTZZc 15

125 ”İδİriuδG−ydrπxid₂GμİμπrπγγsGİμc−πr₂dG₄rİχ−iticGcİrıπμGμitrid₂Gμİμπs−₂₂tseGlμGİctiv₂G₂γ₂ctrπd₂G
δİt₂riİγG₃πrGsuχ₂rcİχİcitπrsUG2022SGdWcSGXa[][X 1

124 x₂c−İμπc−₂δicİγGPr₂χİrİtiπμGπ₃Gsi₄−γyGoisχ₂rs₂dGx₂zxVnGnπδχπsit₂sGİsGxİt₂riİγsG₃πrG
”uχ₂rcİχİcitπrsGİμdGtπμGmİtt₂ri₂sUG2021SGcZSGbaZTbbZ 1

123 –−₂rδİγG–rİμs₃πrδİtiπμsGiμGx₂c−İμicİγγyGlctivİt₂dGx₂zxVnG”yst₂δsGOx₂GhGxπSGxμSGmiSGİμdG PUG
2021SGcZSGbb[Tbca

122 y₂wGtμsi₄−tsGπμGt−₂G”πdiuδGWİt₂rTiμT”İγtGpγ₂ctrπγyt₂GİμdGnİrıπμGpγ₂ctrπd₂Gtμt₂r₃İc₂G₃rπδG
pγ₂ctrπc−₂δistryGİμdGzχ₂rİμdπG“İδİμG”tudi₂sUUG2021SGXZSGaXXZdTaXX]Z 0
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121 –−r₂₂Toiδ₂μsiπμİγGsi₂rİrc−icİγGPπrπusGnİrıπμsGo₂riv₂dG₃rπδGm₂t₂γμutG”−₂γγsG₃πrG”uχ₂rcİχİcitπrG
pγ₂ctrπd₂sUUG2021SGX[SG 0

120 xİ₄μ₂tit₂â��rrİχ−₂μ₂Tmİs₂dGnπδχπsit₂sGİμdG–−₂irGPπt₂μtiİγGlχχγicİtiπμGİsG”uχ₂rcİχİcitπrG
pγ₂ctrπd₂Gxİt₂riİγUG2022SGXTZb

119 zxy₄₂μTo₂₃ici₂μtGx₂tİγGzxid₂sG₃πrG”uχ₂rcİχİcitiv₂Gpμ₂r₄yG”tπrİ₄₂eGqrπδG–−₂πr₂ticİγGnİγcuγİtiπμG
tπG”tructurİγG“₂₄uγİtiπμGİμdG—tiγizİtiπμUGYXWWYYX 0

118 ”₂γ₂ctiv₂Gr₂δπvİγGπ₃GyİRGıyGyİ–iYOPz[PZTxWny–Gcπδχπsit₂G−πγγπwT₃iı₂rGδ₂δırİμ₂G₂γ₂ctrπd₂GiμG
cİχİcitiv₂Gd₂iπμizİtiπμUG2022SG]SG 0

117 p₃₃₂ctsGπ₃G İγ₂μc₂G”tİt₂sGπ₃GWπrβiμ₄GnİtiπμsGπμGt−₂Gpγ₂ctrπc−₂δicİγGP₂r₃πrδİμc₂Gπ₃G”πdiuδG
 İμİdİt₂UUG2022SG

116 “₂c₂μtGPrπ₄r₂ssGiμGnİrıπμİc₂πusGİμdG“₂dπxTİctiv₂Gyİμπİrc−it₂ctur₂sG₃πrGsyıridG”uχ₂rcİχİcitπrseG
P₂r₃πrδİμc₂GpvİγuİtiπμSGn−İγγ₂μ₄₂sSGİμdGqutur₂GPrπsχ₂ctsUUG2022SG₂YWYYWWWXc 1

115 yπμ₂quiγiıriuδGt−₂rδπdyμİδicsGπ₃G₂γ₂ctrπc−₂δicİγGχrπc₂ss₂sUG2022SG]YSGaacTabb

114 p₃₃₂ctGπ₃Gzxidiz₂rGπμGPlytG₃πrGPrπduciμ₄Gmİ–izZkPlytGP₂rπvsβit₂Gnπδχπsit₂sGİμdG–−₂irGpγ₂ctricİγG
İμdGpγ₂ctrπc−₂δicİγGPrπχ₂rti₂sUGX 1

113 nπq₂Yz[Gμİμπcuı₂sGπv₂rGnuV₄rİχ−iticGcİrıπμGμitrid₂GİsG₂γ₂ctrπd₂Gδİt₂riİγsG₃πrGsπγidTstİt₂G
İsyδδ₂tricGsuχ₂rcİχİcitπrsUG2022SGXZa][W 0

112 si₄−Tpμ₂r₄yTo₂μsityG”χutt₂r₂dGtridiuδGzxid₂GxicrπT”uχ₂rcİχİcitπrsGzχ₂rİtiμ₄GiμGP−ysiπγπ₄icİγG
pγ₂ctrπγyt₂sUG2022SGXadSGW]W]Wc

111 ”₂γ₃Tsİcri₃ic₂GxzqsG₃πrG−₂t₂rπ₄₂μ₂πusGcİtİγysiseG”yμt−₂sisGδ₂c−İμisδsGİμdG₃utur₂Gχ₂rsχ₂ctiv₂sUG
2022SG 6

110 lμGπv₂rvi₂wGπ₃Gμİμπδİt₂riİγsGiμG₃u₂γGc₂γγseG”yμt−₂sisGδ₂t−πdGİμdGİχχγicİtiπμUG2022SG 0

109 o₂si₄μGπ₃Gμ₂wSG₂₃₃ici₂μtSGİμdGsuitİıγ₂G₂γ₂ctrπd₂Gδİt₂riİγGt−rπu₄−Giμt₂rcπμμ₂ctiπμGπ₃GZtqTabGıyG
χπγyİμiγiμ₂Gμİμπtuı₂GπμG₄rİχ−₂μ₂G₃γİβ₂sG₃πrGsuχ₂rcİχİcitπrsUG2022SG]ZcSGYZX]cc 0

108 qİciγ₂Gχr₂χİrİtiπμGπ₃GχπrπusGsiμ₄γ₂GcrystİγGyizGμİμπ₃γİβ₂GİrrİyGdir₂ctγyG₄rπwμGπμGμicβ₂γG₃πİδG₃πrG
suχ₂rcİχİcitiv₂G₂γ₂ctrπd₂Gδİt₂riİγUG2022SGdXZSGXa]YcW 2

107 ”uχ₂rcİχİcitπrsG₃πrG”−πrtTt₂rδSGsi₄−GPπw₂rGpμ₂r₄yG”tπrİ₄₂UG2022SGbXTdc 0

106 ”yμ₂r₄isticG₂₃₃₂ctGπ₃G—r₂İGİμdGPπtİssiuδG”uγχ−İt₂Gduriμ₄G−ydrπt−₂rδİγGsyμt−₂sisGπ₃GyizG
μİμπsχ−₂r₂sGwit−Gr₂duc₂dGcrystİγγit₂Gsiz₂GİμdG₂μ−İμc₂dG₂γ₂ctricİγGcπμductivityUG2022SGX[XSGXWd]aZ 0

105 zv₂rvi₂wGπ₃Gx®₂μ₂Vcπμductiμ₄Gχπγyδ₂rGcπδχπsit₂sG₃πrGsuχ₂rcİχİcitπrsUG2022SG]YSGXW]WWc 4

104 —γtrİcİχİcitπrsUG2022SG
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103 pμ−İμc₂dGcİtİγyticGİctivityGπ₃Gχ₂rπvsβit₂GwİXâ��x”rxxμzZR˛·G₃πrGt−₂Gπxy₄₂μGr₂ductiπμGr₂İctiπμUG 0

102 qİciγ₂Gsyμt−₂sisGπ₃Gμİμπsχ−₂r₂Gγiβ₂Grİr₂T₂İrt−VtrİμsitiπμGδ₂tİγGduİγTdπχ₂dG–izYGμİμπstructur₂G₃πrG
İχχγicİtiπμGİsGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sGδİt₂riİγUG 0

101 “₂vi₂wGπμG“₂c₂μtGldvİμc₂δ₂μtsGiμGn−₂δicİγγyG”yμt−₂siz₂dGxİμ₄İμ₂s₂GnπıİγtGzxid₂GOxμnπYz[PG
İμdGttsGnπδχπsit₂sG₃πrGpμ₂r₄yG”tπrİ₄₂GlχχγicİtiπμUG2022SGXZb[Y] 1

100 lχχγicİtiπμGπ₃GtrπμGzxid₂GiμG”uχ₂rcİχİcitπrUG 0

99 nuzGİμdGnuzTıİs₂dGμİμπcπδχπsit₂seG”yμt−₂sisGİμdGİχχγicİtiπμsGiμG₂μvirπμδ₂μtGİμdG₂μ₂r₄yUG2022SG₂WW[aZ 3

98 P₂r₃πrδİμc₂G₂μ−İμc₂δ₂μtGπ₃Grut−₂μiuδTıİs₂dGsuχ₂rcİχİcitπrseGİGr₂vi₂wUG

97 nπToπχiμ₄G”tudi₂sGtπGpμ−İμc₂Gt−₂Gwi₃₂GİμdGpγ₂ctrπTn−₂δπTx₂c−İμicİγGPrπχ₂rti₂sGπ₃GwixμYz[G
nİt−πd₂Gusiμ₄GxuγtiTscİγ₂Gxπd₂γiμ₄GİμdGy₂urπTnπδχutiμ₄G–₂c−μiqu₂sUG

96 nπμαu₄İt₂dGχπγyδ₂rTıİs₂dG₂γ₂ctrπd₂sG₃πrG₃γ₂xiıγ₂GİγγTsπγidTstİt₂Gsuχ₂rcİχİcitπrsUG2022SGY[ZTYcX

95 tμv₂sti₄İtiπμGπ₃Gcπχχ₂rVcπıİγtGxzqsGμİμπcπδχπsit₂GİsGİμG₂γ₂ctrπd₂Gδİt₂riİγGiμGsuχ₂rcİχİcitπrsUG 1

94 qİciγ₂Gsyμt−₂sisGπ₃GySG”GcπTdπχ₂dG−i₂rİrc−icİγGχπrπusGcİrıπμVxμzYGcπδχπsit₂sG₃πrGsuχ₂rcİχİcitπrG
₂γ₂ctrπd₂sGviİGsπdiuδGİγ₄iμİt₂Gcrπssγiμβiμ₄UG2022SGXaaZZZ 0

93 yπv₂γGiμcπrχπrİtiπμGπ₃Gr₂dπxGİctiv₂Gπr₄İμicGδπγ₂cuγ₂Gwit−Gİctivİt₂dGcİrıπμGİsG₂₃₃ici₂μtGİctiv₂G
δİt₂riİγGπ₃Gsuχ₂rcİχİcitπrsUG2022SG]ZSGXW]Wc] 0

92 ”uχ₂rcİχİcitπrGİμdGıİtt₂ryGχ₂r₃πrδİμc₂sGπ₃GδuγtiTcπδχπμ₂μtGμİμπcπδχπsit₂seG“₂İγGcircuitGİμdG
₂quivİγ₂μtGcircuitGδπd₂γGİμİγysisUG2022SG]ZSGXW]WdZ 1

91 mi₃uμctiπμİγGμİμπχİrticγ₂sGd₂cπrİt₂dGyiGXTxGxμGxGnπGYGzG[Guγtrİt−iμGμİμπ₃γİβ₂sTγiβ₂G₂γ₂ctrπd₂sG₃πrG
suχ₂rcİχİcitπrGİμdGπv₂rİγγGwİt₂rGsχγittiμ₄UG 0

90 o₂v₂γπχδ₂μtGİμdGtμv₂sti₄İtiπμGπ₃Gsi₄−GP₂r₃πrδİμc₂GP lVyizGİμdGP lVnuzGyİμπcπδχπsit₂sGwit−G
tδχrπv₂dGP−ysicİγSGoi₂γ₂ctricGİμdGx₂c−İμicİγGPrπχ₂rti₂sUG2022SGX]SG]X][ 0

89 lG“₂vi₂wGπμGPrπductiπμGİμdG”ur₃İc₂Gxπdi₃icİtiπμsGπ₃Gmiπc−İrGxİt₂riİγsGviİGmiπδİssGPyrπγysisG
Prπc₂ssG₃πrG”uχ₂rcİχİcitπrGlχχγicİtiπμsUG2022SGXYSGbdc 1

88 qİıricİtiπμGπ₃Gsi₄−Tχ₂r₃πrδİμc₂G”uχ₂rcİχİcitπrsG—siμ₄Gsi₂rİrc−icİγGxμzGYGyİμπstructur₂sGπμGİG
qrπst₂dGrγİssG”ur₃İc₂UG

87 pμ₂r₄yT₂₃₃ici₂μtGsyst₂δGİμdGc−İr₄₂Gıİγİμciμ₄Gtπχπγπ₄yG₃πrG₂γ₂ctricGv₂−icγ₂GİχχγicİtiπμUG2022SG]ZSGXWY]Xa

86 “₂cycγiμ₄Gwİst₂Gμicβ₂γTγİd₂μGıiπc−İrGtπGχs₂udπTcİχİcitiv₂Gδİt₂riİγGıyG−ydrπt−₂rδİγGtr₂İtδ₂μteG
rπγ₂sGπ₃Gμicβ₂γTcİrıπμGiμt₂rİctiπμUG2022SGXSG 0
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85 mİtt₂ryT”uχ₂rcİχİcitπrGpμ₂r₄yG”tπrİ₄₂G”yst₂δsG₃πrGpγ₂ctricİγG ₂−icγ₂seGlG“₂vi₂wUG2022SGX]SG]acZ 6

84 lGcπδχr₂−₂μsiv₂Gstİt₂Tπ₃Tt−₂TİrtGr₂vi₂wGπ₃G₂γ₂ctrπc−₂δicİγGıİtt₂ryGstπrİ₄₂Gsyst₂δsG₃πrGχπw₂rG
₄ridsUG 1

83 ”χrİyGχyrπγysiseGlχχrπİc−₂sG₃πrGμİμπstructur₂dGδ₂tİγGπxid₂G₃iγδsGiμG₂μ₂r₄yGstπrİ₄₂GİχχγicİtiπμUG
2022SG][SGXW]Zcb 0

82 x₂sπχπrπusGcİrıπμVtitİμiuδGdiπxid₂Gcπδχπsit₂GİsGİμG₂γ₂ctrπd₂G₃πrGsyδδ₂tricVİsyδδ₂tricG
sπγidTstİt₂Gsuχ₂rcİχİcitπrsUG2022SGYc]SGXX]dbY 0

81 P−πtπcİtİγyticGd₂₄rİdİtiπμGπ₃Gx₂t−yγ₂μ₂Gmγu₂GİμdG₂γ₂ctrπc−₂δicİγGs₂μsiμ₄Gπ₃Gχİrİc₂tİδπγGusiμ₄G
n₂riuδGπxid₂Gμİμπχİrticγ₂sGsyμt−₂siz₂dGviİGsπμπc−₂δicİγGrπut₂UG2022SGXXSGXWWZW[ 2

80 ”uχ₂riπrGsuχ₂rcİχİcitİμc₂G₂x−iıit₂dGıyGİcidGiμsπγuıγ₂GyiOzsPYGiμGt−₂G₃πrδGπ₃GitsGμİμπcπδχπsit₂G
wit−GrrzUG2022SG]]SGXW]]Yb 0

79 “₂v₂İγiμ₄Gt−₂G₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂Gπ₃Gδİμ₄İμ₂s₂Gχ−πsχ−it₂V“rzG−yıridGiμGİcidicGδ₂diİUG 0

78 ”yμt−₂sisGİμdGPrπχ₂rti₂sGπ₃Gxİ₄μ₂ticİγγyG”usc₂χtiıγ₂GPπrπusGnİrıπμGxİt₂riİγsGmİs₂dGπμGsydrπγysisG
wi₄μiμGxπdi₃i₂dGwit−GZμnγYGİμdGq₂nγZUG2022SGd]SG[WcT[Xa 1

77 PπγyOXTyİχt−yγİδiμ₂PGyİμπχİrticγ₂sGİsGPπt₂μtiİγG”cİ₃₃πγdG₃πrG”uχ₂rcİχİcitπrGİμdGP−πtπcİtİγyticG
lχχγicİtiπμsUG2022SGXZSGX]Yc 0

76 Wİst₂GχγİsticTd₂riv₂dGqWny–Tyix₄lγGcπδχπsit₂G₃πrGsuχ₂rcİχİcitπrGİχχγicİtiπμUG 0

75 si₂rİrc−icİγGyiq₂Yz[TyilγTwosGİrrİysGiδδπıiγiz₂dGπμGİctivİt₂dGcİrıπμGcγπt−G₃πrGıi₃uμctiπμİγG
İχχγicİtiπμGπμG−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsGİμdGsπγİrGst₂İδG₄₂μ₂rİtiπμUG2022SGZZSG₂WW]WW 1

74 PrπductiπμGİμdGc−İrİct₂rizİtiπμGπ₃GcİrıπμTvİμİdiuδGμİμπcπδχπsit₂sUG 0

73 yİturİγGmiπδİssGo₂riv₂dGxicrπχπrπusGlctivİt₂dGnİrıπμGpγ₂ctrπd₂sG₃πrGsi₄−γyGp₃₃ici₂μtG
”uχ₂rcİχİcitπrGlχχγicİtiπμsUG2022SGbSG 0

72 mi₃uμctiπμİγGyikyizGcİtİγystGsuχχπrt₂dGπμGγππ₃İ−Gsχπμ₄₂Td₂riv₂dGcİrıπμG₃πrG₂γ₂ctrπcİtİγyticGİirG
πxidİtiπμGπ₃Gıiπr₂₃rİctπryGχπγγutİμtGiμGİGcπuχγiμ₄Gsyst₂δUG 0

71 qİciγ₂Gsyμt−₂sisGπ₃Gχπγyİμiγiμ₂Tsuχχπrt₂dG−İγid₂Gχ₂rπvsβit₂Gμİμπcπδχπsit₂GOvnunγZVPlytPGİsG
χπt₂μtiİγG₂γ₂ctrπd₂Gδİt₂riİγG₃πrGsuχ₂rcİχİcitπrUG 0

70 lGt−r₂₂Tdiδ₂μsiπμİγGdir₂ctγyG₄rπwμG−i₂rİrc−icİγG₄rİc₂sTγiβ₂Gyicβ₂γGxİμ₄İμ₂s₂G”₂γ₂μid₂G₃πrG
−i₄−Tχ₂r₃πrδİμc₂GwiTiπμGıİtt₂ryGİμdGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂sUG2022SGYaSGXWXXcb 0

69 xİ₄μ₂tit₂â��rrİχ−₂μ₂Tmİs₂dGnπδχπsit₂sGİμdG–−₂irGPπt₂μtiİγGlχχγicİtiπμGİsG”uχ₂rcİχİcitπrG
pγ₂ctrπd₂Gxİt₂riİγUG2022SGcbdTdX[ 0

68 ”znSG”zsGİμdG“—wGpstiδİtiπμG₃πrG”uχ₂rcİχİcitπrGxİμİ₄₂δ₂μtG”yst₂δeGx₂t−πdsSGtδχγ₂δ₂μtİtiπμG
qİctπrsSGwiδitİtiπμsGİμdGqutur₂G“₂s₂İrc−Gtδχrπv₂δ₂μtsUG2022SGcSGXcd 0
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67
pγ₂ctrπc−₂δicİγGİμdG₂μ₂r₄yGstπrİ₄₂Gχrπχ₂rti₂sGπ₃Gγİy₂rTıyTγİy₂rGİss₂δıγ₂dGvİμİdiuδGπxid₂G
₂γ₂ctrπd₂Tıİs₂dGsπγidTstİt₂Gsuχ₂rcİχİcitπrGiμGμRT”μzYeqVμT Yz]G−₂t₂rπstructur₂Gd₂vic₂G₃πrδGusiμ₄G
iπμicGγiquidG₄₂γG₂γ₂ctrπγyt₂UG

0

66 ”yμt−₂sisGπ₃GPdTq₂YzZGμİμπ₃γİβ₂sGμİμπcπδχπsit₂G₃πrGsuχ₂riπrG₂μ₂r₄yGstπrİ₄₂Gd₂vic₂UG2022SGX[WSGXW[]aY 0

65 lr₂İTs₂γ₂ctiv₂GİtπδicGγİy₂rGd₂χπsitiπμGπ₃GtitİμiuδGπxid₂GİμdGμitrid₂GπμGv₂rticİγγyGİγi₄μ₂dGcİrıπμG
μİμπtuı₂sGχİtt₂rμ₂dGıyGl₂rπsπγGu₂tGPriμtiμ₄G₃πrGZoGxicrπsuχ₂rcİχİcitπrsUG2022SG]]XSGYZYX][ 0

64 xπγ₂cuγİrGtμsi₄−tsGtμtπGt−₂GP−ysicsGπ₃GPπγyOİδidπİδiμ₂PTo₂μdriδ₂rTmİs₂dG”uχ₂rcİχİcitπrsUG2022SG
XcSG 0

63 ”−₂İrGİμdG”πγv₂μtTx₂diİt₂dGqİıricİtiπμGπ₃Gwİy₂r₂dGoπuıγ₂Gsydrπxid₂G”uχ₂rstructur₂sG₃πrGsi₄−G
“İt₂G”uχ₂rcİχİcitπrGnİt−πd₂sUG 0

62 x₂sπχπrπusGcİrıπμTİγuδiμİGcπδχπsit₂sSGİγuδiμİsGİμdGcİrıπμsGχr₂χİr₂dGviİGİG₃İciγ₂GıİγγG
δiγγiμ₄Tİssist₂dGstrİt₂₄yUG2022SGZ[aSGXXYZY] 0

61 tμTsituG₄rπwμGπ₃Gq₂nπYz[GkGYoTnİrıyμ₂Gcπİt₂dGμicβ₂γG₃πİδGTGlGμ₂w₂rGμİμπ−yıridG₂γ₂ctrπd₂G₃πrG
−i₄−Gχ₂r₃πrδİμc₂Gİsyδδ₂tricGsuχ₂rcİχİcitπrsUG2022SG]aSGXW]d[Z 0

60 Pr₂χİrİtiπμGİμdG₂γ₂ctrπc−₂δicİγGχ₂r₃πrδİμc₂Gπ₃GχπrπusGcİrıπμGd₂riv₂dG₃rπδGχπγyχyrrπγ₂UG 0

59 si₄−TP₂r₃πrδİμc₂Gx₄TtπμG”uχ₂rcİχİcitπrGo₂si₄μ₂dGwit−GİGyToπχ₂dGrrİχ−₂μ₂GWrİχχ₂dGnπxμYz[G
İμdGPπrπusGnİrıπμG”χ−₂r₂sUG 0

58 wi₄μiμTd₂riv₂dG₂γ₂ctrπd₂Gδİt₂riİγsG₃πrGsuχ₂rcİχİcitπrGİχχγicİtiπμseGχrπ₄r₂ssGİμdGχ₂rsχ₂ctiv₂sUG 1

57 qrπμti₂rsGİμdGr₂c₂μtGd₂v₂γπχδ₂μtsGπμGsuχ₂rcİχİcitπrNsGδİt₂riİγsSGd₂si₄μSGİμdGİχχγicİtiπμseG
–rİμsχπrtGİμdGχπw₂rGsyst₂δGİχχγicİtiπμsUG2023SG]cSGXWaXW[ 0

56 –rİμsitiπμGδ₂tİγGχyrπχ−πsχ−İt₂GOxxPYzbPeGlGμ₂wGİrrivİγGiμG−yıridGsuχ₂rcİχİcitπrsUG2022SGX[WaZd 0

55 “İtiπμİγGtμt₂₄rİtiπμGπ₃GZtqTcGİμdGmiPz[G₃πrGpμ₂r₄yG”tπrİ₄₂GİμdGpμvirπμδ₂μtİγGlχχγicİtiπμsUG2022SG
bSG[[cbcT[[cdX 0

54 n−₂δicİγγyGxπdi₃i₂dGnİrıπμGyİμπtuı₂sGiμGpμ₂r₄yGPrπductiπμGİμdG”tπrİ₄₂UG2023SGXWbTXYc 0

53 yİμπstructur₂dG–itİμiuδGyitrid₂GİμdGttsGnπδχπsit₂sGİsGsi₄−TP₂r₃πrδİμc₂G”uχ₂rcİχİcitπrG
pγ₂ctrπd₂Gxİt₂riİγUG2023SGXZSGXW] 0

52 sydrπt−₂rδİγγyGsyμt−₂siz₂dG−i₄−γyG₂₃₃ici₂μtGıiμİryGsiγv₂rGstrπμtiuδGsuγ₃id₂GOl₄”r”PG₃πrG
−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİtt₂ryGİχχγicİtiπμsUG 0

51 lG−₂t₂rπstructur₂Gπ₃GYoGıiδ₂tİγγicGδ₂tİγTπr₄İμicG₃rİδ₂wπrβGİss₂δıγ₂dGπμGx®₂μ₂G₃πrG
−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG 0

50 ”yμt−₂sisGİμdG₂γ₂ctrπc−₂δicİγGc−İrİct₂rizİtiπμGπ₃Gδ₂sπχπrπusG₄rİχ−iticGcİrıπμGμitrid₂G₃πrGsuχ₂rG
cİχİcitπrGİχχγicİtiπμsUG2023SG 0
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49 P₂r₃πrδİμc₂Gπ₃Gsuχ₂rcİχİcitπrsGwit−G“uzYG₂γ₂ctrπd₂sGsχrİyGd₂χπsit₂dGwit−Gİqu₂πusVπr₄İμicG
sπγv₂μtGδixtur₂seG₂₃₃₂ctGπ₃Gsuıstrİt₂Gt₂δχ₂rİtur₂UGXTYW 0

48 “₂c₂μtGpscİγİtiπμsGiμGx®₂μ₂seGqrπδGquμdİδ₂μtİγGtπGlχχγicİtiπμsUG2023SGYW]TYZd 0

47 “₂c₂μtGİdvİμc₂sGiμGİμdGχ₂rsχ₂ctiv₂sGπμGχs₂udπcİχİcitiv₂Gδİt₂riİγsG₃πrG”uχ₂rcİχİcitπrsâ��lGr₂vi₂wUG
2023SG]]bSGYZY]]c 0

46 yİμπcİrıπμsGO₄rİχ−₂μ₂SG₂tcUPSGx®₂μ₂sG₃πrG₂μ₂r₄yGstπrİ₄₂GİχχγicİtiπμsUG2023SGYb]TZYW 0

45 o₂v₂γπχδ₂μtGπ₃Gsyδδ₂tricGİμdGİsyδδ₂tricGsuχ₂rcİχİcitπrsâ��İGst₂χGtπwİrdsG₂₃₃ici₂μtGİμdGχrİcticİγG
₂μ₂r₄yGstπrİ₄₂UG2023SG[W]T[]a 0

44 –₂stiμ₄GİμdGδ₂İsur₂δ₂μtGt₂c−μiqu₂sG₃πrGsuχ₂rcİχİcitπrsUG2023SGa]XTabY 0

43 Pπt₂μtiİγGiδχİctGπ₃GsδİrtT−yıridGsuχ₂rcİχİcitπrsGiμGμπv₂γG₂γ₂ctrπμicGd₂vic₂sGİμdG₂γ₂ctricGv₂−icγ₂sUG
2023SGbd]Tc]W 0

42
nİrıπμizİtiπμGπ₃GxzqT]VPπγyİμiγiμ₂Gnπδχπsit₂sGtπGySzToπχ₂dGnİrıπμVZμzVZμ”GİμdGySzToπχ₂dG
nİrıπμVZμzGnπδχπsit₂sGwit−Gsi₄−G”χ₂ci₃icGnİχİcitİμc₂SG”χ₂ci₃icG”ur₃İc₂Glr₂İGİμdGpγ₂ctricİγG
nπμductivityUG2023SGXaSGXWXc

0

41 ”uχ₂rcİχİcitπrsâ��μ₂wGd₂v₂γπχδ₂μtsUG2023SGZdTa[ 0

40 rrİχ−₂μ₂Gπxid₂eGq₂YzZGμİμπcπδχπsit₂eGsyμt−₂sisSGχrπχ₂rti₂sSGİμdGİχχγicİtiπμsUG 0

39 qİciγ₂Gsyμt−₂sisGπ₃Gyi–₂YTnπY–₂YkrrzGμİμπcπδχπsit₂G₃πrG−i₄−Tχ₂r₃πrδİμc₂G−yıridG
suχ₂rcİχİcitπrUG2023SGXZSG 0

38 lGs−iχTiμTİTıπttγ₂Gİrc−it₂ctur₂GtrİμsδissiπμGδ₂tİγG−ydrπxid₂skcπμductiμ₄GxzqGπμGcİrıπμG
μİμπtuı₂GyİrμG₃πrGuγtrİTstİıγ₂GquİsiTsπγidTstİt₂Gsuχ₂rcİχİcitπrsUG 0

37 ”χ₂ciİtiπμGπ₃Gzxy₄₂μGquμctiπμİγGrrπuχsGπμGt−₂GnİrıπμG”uχχπrtGnπμtrπγsGt−₂Gpγ₂ctrπcİtİγyticG
lctivityGπ₃GnπıİγtGzxid₂Gyİμπχİrticγ₂sGiμGt−₂Gzxy₄₂μGpvπγutiπμG“₂İctiπμUG2023SGX]SG]X[cT]XaW 1

36 qİıricİtiπμGπ₃Gqγ₂xiıγ₂GlγγT”πγidT”tİt₂Glsyδδ₂tricG”uχ₂rcİχİcitπrGo₂vic₂GviİGquγγG“₂cycγiμ₄Gπ₃G
s₂İt₂dG–πıİccπGWİst₂Glssist₂dGıyGPwlGr₂γİtiπμG–₂δχγİt₂Gx₂t−πdUG2023SGdSGdb 0

35 si₄−γyGpx₃πγiİt₂dGYoGyİμπs−₂₂tsGπ₃GxμzYGlss₂δıγ₂dGlγt₂rμİtiv₂γyGwit−GnİrıπμGwİy₂rsG₃πrGsi₄−G
P₂r₃πrδİμc₂Gπ₃G–−icβGpγ₂ctrπd₂GOİtGsi₄−Gwπİdiμ₄GxİssPUG2023SGX[TXc 0

34 x₂tİγâ��zr₄İμicGqrİδ₂wπrβTo₂riv₂dGsπγγπwGnİrıπμGyİμπsχ−₂r₂kyiV“₂duc₂dGrrİχ−₂μ₂Gzxid₂G
nπδχπsit₂sG₃πrG”uχ₂rcİχİcitπrGpγ₂ctrπd₂sGwit−Gpμ−İμc₂dGP₂r₃πrδİμc₂UG2023SGaSGX]cYTX]dX 0

33 nπδχİrisπμGı₂tw₂₂μGsuχ₂rcİχİcitπrsGİμdGπt−₂rG₂μ₂r₄yGstπriμ₄G₂γ₂ctrπc−₂δicİγGd₂vic₂sUG2023SGabZTbXY 0

32 xİμ₄İμ₂s₂GO”uγ₃id₂Vzxid₂PGıİs₂dG₂γ₂ctrπd₂Gδİt₂riİγsGİdvİμc₂δ₂μtGiμGsuχ₂rcİχİtt₂ryGd₂vic₂sUG
2023SGX]cSGXWbZaa 1
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31 “₂c₂μtGχrπ₄r₂ssGiμGχπγyİμiγiμ₂Tıİs₂dGcπδχπsit₂sGİsG₂γ₂ctrπd₂Gδİt₂riİγsG₃πrGχγiİıγ₂Gsuχ₂rcİχİcitπrsUG
2023SGY]SGbaXXTbaYc 0

30 yπv₂γGs₂δicπμductπrGδİt₂riİγsG₃πrGİdvİμc₂dGsuχ₂rcİχİcitπrsUG2023SGXXSG[YccT[ZXb 0

29 PπrπusGcİrıπμGd₂riv₂dG₃rπδGZ₂İGδİysGcπısGİsG₂xc₂γγ₂μtG₂γ₂ctrπd₂sG₃πrGsuχ₂rcİχİcitπrGİχχγicİtiπμsUG
2023SGbSGWWXTWXW 0

28 “₂c₂μtGİdvİμc₂δ₂μtGiμGdπχ₂dGvİμİdiuδGχ₂μtπxid₂G₃πrG₂μ₂r₄yGstπrİ₄₂Gd₂vic₂sUG2023SG 0

27 ”yμ₂r₄yGπ₃G yGİμdGq₂YzZGpμİıγ₂sGsi₄−GP₂r₃πrδİμc₂Glμπd₂sG₃πrGlsyδδ₂tricG”uχ₂rcİχİcitπrsUG 0

26 qİciγ₂Gt−r₂₂Tst₂χGstrİt₂₄yGtπGd₂si₄μGnd”kmiY”₂ZGcπr₂Ts−₂γγGμİμπstructur₂eGlμG₂₃₃ici₂μtG₂γ₂ctrπd₂G
₃πrGsuχ₂rcİχİcitπrGİχχγicİtiπμUG2023SG 0

25 nriticİγGr₂vi₂wGπμGr₂c₂μtGd₂v₂γπχδ₂μtsGiμGcπμductiμ₄Gχπγyδ₂rGμİμπcπδχπsit₂sG₃πrG
suχ₂rcİχİcitπrsUG2023SGYd]SGXXbZYa 0

24 ”uχχπrtiμ₄G₂γ₂ctrπγyt₂G₂μ−İμc₂dGsuχ₂rcİχİcitİμc₂Gπ₃Gİc₂ticGİcidGdπχ₂dGr₂duc₂dG₄rİχ−₂μ₂G
πxid₂Vμicβ₂γG−ydrπxid₂Vχπγyİμiγiμ₂Gμİμπcπδχπsit₂sUG2023SGa]SGXWbZZb 0

23 pxχγπriμ₄Gwİμ₄δuirTmγπd₄₂ttG₃iγδsGwit−Gχ−πsχ−πγiχidT₄rİχ−₂μ₂Gπxid₂VxμzYGİsGİG−yıridG
μİμπstructur₂dGiμt₂r₃İc₂G₃πrGsuχ₂rcİχİcitπrGİχχγicİtiπμsUG2023SGaa[SGXZXXYc 0

22 lGXW´ y₂İrsTd₂v₂γπχδ₂μtİγGstudyGπμGcπμductiμ₄Gχπγyδ₂rsGcπδχπsit₂sG₃πrGsuχ₂rcİχİcitπrsG
₂γ₂ctrπd₂seGlGr₂vi₂wG₃πrG₂xt₂μsiv₂GdİtİGiμt₂rχr₂tİtiπμUG2023SGXYYSGYbT[] 0

21 zμ₂Tst₂χG−ydrπt−₂rδİγGsyμt−₂sisGπ₃GmiYnuz[Gμİμπ₃γİβ₂seGlμG₂xc₂γγ₂μtG₂γ₂ctrπd₂Gδİt₂riİγG₃πrG
syδδ₂tricGsuχ₂rcİχİcitπrsUG2023SGaZSGXWaddZ 0

20 tμv₂sti₄İtiπμGπ₃GstructurİγGİμdG₂γ₂ctrπc−₂δicİγGχrπχ₂rti₂sGπ₃G”rq₂xnπXTxzZT˛·Gχ₂rπvsβit₂Gπxid₂sGİsG
İGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂Gδİt₂riİγUG2023SGaZSGXWbWZ[ 0

19 yicβ₂γGπxid₂GOyizPGμİμπTtriİμ₄γ₂sGwit−G₂μ−İμc₂dG₂γ₂ctrπc−rπδicGİμdGχ−πtπvπγtİicsGχrπχ₂rti₂sUG2023
SGbbSGYcc]TYdWZ 0

18 Pr₂χİrİtiπμGπ₃GtwπTdiδ₂μsiπμİγGδİμ₄İμ₂s₂Gdiπxid₂Gμİμπs−₂₂tsGıyGstirr₂dGδ₂diİGδiγγiμ₄GİμdGitsG
İχχγicİtiπμGİsGsuχ₂rcİχİcitπrG₂γ₂ctrπd₂Gδİt₂riİγsUG2023SGX[dSGXXW[[W 1

17  İγπrizİtiπμGπ₃GmİμİμİGP₂₂γG—siμ₄GnİrıπμizİtiπμeGPπt₂μtiİγG—s₂GiμGt−₂G”ustİiμİıγ₂Gxİμu₃İcturiμ₄Gπ₃G
qγ₂xiıγ₂G”uχ₂rcİχİcitπrsUG2023SGX[SGZZW 0

16 lstrİ₄İγusGırİc−ycİγyxG₃isc−₂rGrππtsTd₂riv₂dGχπrπusGcİrıπμGiμt₂₄rİt₂dGwit−GİGμπv₂γGyi”μzYVPnG
μİμπcπδχπsit₂G₃πrG−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2023SGZ[SG 0

15 –iμGzxid₂V ₂rticİγγyGlγi₄μ₂dGrrİχ−₂μ₂GsyıridGpγ₂ctrπd₂sGPr₂χİr₂dGıyG”πμicİtiπμTlssist₂dG
”₂qu₂μtiİγGn−₂δicİγGmİt−Go₂χπsitiπμG₃πrGsi₄−TP₂r₃πrδİμc₂G”uχ₂rcİχİcitπrsUG2023SGcSGaaYXTaaZX 0

14 nπıİγtTıİs₂dG₂γ₂ctrπİctiv₂GcπδχπuμdseGsyμt−₂sisGİμdGt−₂irG₂γ₂ctrπc−₂δicİγGİμdGχs₂udπcİχİcitİμc₂G
χ₂r₃πrδİμc₂UG2023SGZ[SG 0
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13 pγ₂ctrπc−₂δicİγGχrπχ₂rti₂sGπ₃Gİctivİt₂dGcİrıπμG₃rπδGwİst₂Gcπ₃₃₂₂G₄rπuμdsGwit−G
−ydrπt−₂rδİγTδicrπwİv₂GrİdiİtiπμGt₂c−μiqu₂UG2023SGZ[SG 0

12 si₄−Gİsχ₂ctGrİtiπG–izYâ��xμZz[G−₂t₂rπstructur₂eGχrπ₃ici₂μtGμİμπrπdsG₃πrGχİt−π₄₂μGiμ−iıitiπμGİμdG
suχ₂rcİχİcitπrGİχχγicİtiπμUGXTXW 1

11 zμ₂Tdiδ₂μsiπμİγGμİμπstructur₂dG₂γ₂ctrπd₂Gδİt₂riİγsGıİs₂dGπμG₂γ₂ctrπsχiμμiμ₄Gt₂c−μπγπ₄yG₃πrG
suχ₂rcİχİcitπrsUG2023SGXZ[SGXWdcWZ 0

10 “₂c₂μtGİdvİμc₂sGiμGcİrıπμTıİs₂dGμİμπδİt₂riİγsG₃πrGδuγtivİγ₂μtTiπμG−yıridGcİχİcitπrseGİGr₂vi₂wUG
2023SGXaSGXZa[TXZcZ 0

9 n₂γγuγπs₂Tıİs₂dGnπμductiv₂Gr₂γsGİμdG–−₂irGlχχγicİtiπμsUG 0

8 –−₂GiμcπrχπrİtiπμGπ₃GxπGİμdGny–sGiμGİGZμzkxμzYGμİμπİrrİyG₂μİıγiμ₄G₃γ₂xiıγ₂Gİsyδδ₂tricG
suχ₂rcİχİcitπrGwit−GuγtrİT−i₄−Grİt₂GcİχİıiγityUG 0

7 si₄−Gχ₂r₃πrδİμc₂Gİsyδδ₂tricGsuχ₂rcİχİcitπrGıİs₂dGπμG−ydrπt−₂rδİγγyGsyμt−₂siz₂dGZμzG
μİμπs−₂₂tsG₂δı₂dd₂dGπμGyiG₃πİδUG2023SGZ[SG 0

6 Pr₂χİrİtiπμGπ₃GnuzGμİμπrπdsG₃πrGγit−iuδTiπμGıİtt₂ryGİμπd₂sGıyGsuχ₂rcriticİγG−ydrπt−₂rδİγGr₂İctiπμG
π₃Gsχ₂μtGİcidicG₂tc−İμtUG2023SGY[][SGWXYWY[ 0

5 tμ₃γu₂μciμ₄G₃İctπrsG₃πrGt−₂Gδi₄rİtiπμGπ₃GziμcGiπμsGiμGδ₂tİγGπxid₂Gχπwd₂rsUG2023SGY[SGXaZcTXa]Y 0

4 lGr₂vi₂wGπμGt−₂Gr₂c₂μtGχrπ₄r₂ssGπ₃Gt−₂GχγİμtTıİs₂dGχπrπusGcİrıπμGδİt₂riİγsGİsG₂γ₂ctrπd₂sG₃πrG
−i₄−Tχ₂r₃πrδİμc₂Gsuχ₂rcİχİcitπrsUG2023SG]cSGa]XaTa]]] 0

3 lG“₂vi₂wGπ₃GnπıİγtTmİs₂dGx₂tİγGsydrπxid₂Gpγ₂ctrπd₂G₃πrGlχχγicİtiπμsGiμG”uχ₂rcİχİcitπrsUG2023SG
YWYZSGXTX] 0

2 PrπχπsİγGπ₃GİGμπv₂γGδ₂t−πdπγπ₄yG₃πrGt−₂G₂γ₂ctrπc−₂δicİγGc−İrİct₂rizİtiπμGπ₃Gw₂γγTı₂−İv₂dG
r₂dπxTİctiv₂Gδİt₂riİγsGus₂dGiμGsuχ₂rcİχİcitπrsUG2023SGX[Y[]c 0

1 zμ₂GχπtGsyμt−₂sisGπ₃GcİrıπμGd₂cπrİt₂dGyizGμİμπrπdsGİsGcİt−πd₂Gδİt₂riİγsG₃πrG−i₄−Tχ₂r₃πrδİμc₂G
İsyδδ₂tricGsuχ₂rcİχİcitπrsUG2023SGaaSGXWbZZd 0
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