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桜花会 同窓会誌 目次 
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 井口 翔之 ６ 
■卒業生から 
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 社会人になってもうすぐ四半世紀～自身を振り返って～ 
  髙谷 佳輝 ９ 
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 平成の時代から新しい時代へ 村橋 哲郎 １３ 
 学生への安全教育 岡本 昌樹 １４ 

■研究室紹介 
                      田中(健) 研究室 １７ 

■桜花会賞受賞者の声  １８ 

■教育奨励事業報告   
 ISPAC2017 参加報告 山下 実都喜 ２３ 
	 ICCC2018 参加報告 鶴田 浩之 ２４ 
 
■桜花会企画のご案内  ２５ 
 

■会員の声  ２６ 
 

■あとがき  ２６ 
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-G.hP�Ʒ̹SlNʷшJ͊Ȯa͎͡JƿӋΡʳ-͕[CF�ρ*F(@4H

-ŉK_͍K_ǹ-CF(0NGOJ(,HȮĉ8F+f[:�[@�ơƷĐƷʍ

KȞ(ɟ(F(@_NHOϜš-ƚjf[:-�ʮǧơGɬψKɤjhg4HO�

ͯKHCFNơ.JŹSG:�ǐʭkɋ)ċͮJɆϴςa͟ͻςk´ÓG_ƞ0я

ĞG.gd)�!ЋƱ?H!s�¬x³ƚɡ?kһʫK8F͸ˋ͎KɬψKŝfΟl

G(0ɀƴG:�>N@^KO�ͯ ϖх-ӏı͎J͟ͻkǝҎ8F(gW.G'f�

>N̠kϖхVN�­��¦³H8FȰ9J-eɽ kѩ58@(HȞ([:� 

� ̳Ɔ�Ǡ¿͟ͻǁGO�ҩ˨ks�¬x³̐H:gЋƱśțӖH2O2ŧȸ�CO2Ѳ

Č�̟ń˩ΙNѵĠѺń��¬s°N˩ΙńӗH�̧ks�¬x³̐H:gЋƱś

țӖ¤�°NѺńu��«°zӗKŝfΟlG([:�͚ß8Fӝ±ʟ-ΠB[8

@-�Ǡ¿Ď̹HƷ̹Sl-4h[Gïf¹3F.@ЋƱΒN̫ȕaȠйk̵Њ8�

Тһaŷһ̠kɠˁG.gd)KĻȉkѾMF(gH4iG:�ͯ-4h[GKŝ

fΟlG.@ďЋƱHOđ0“Jgd)KȞjhg,_8h[<l-�ƁíЋƱʫ

ɵNЕóaƁíϷү¹GNƍйĠƳN˺Ƞń-w³ p°�G'g̠Oũ9G'f�

Ŧ͵Ġď˵kO9^H:gw¦ªy�«�³�©°NΠӋk̹,<gƑG'gHρ

*F+f[:�̳ƆNЋƱ͟ͻGO�!˺ȠNū¹?H!ЋƱʫɵN˛͡Jw¦ªy

�«�³�©°?OġCF_ġfҥ<J(ҐõK'f[:�@A8�˺Ƞ-é(_

Na�×Ó-Ҏ͊8@ЋƱʫɵkǍЮK8@w¦ªy�«�³�©°GO'[fү

͌0'f[<l�ȹ N͟ͻǁt«��¬G˺Ƞ-ӎ(ЋƱʫɵk˛͡KĠʱ8�

SeJg˺Ƞū¹kŠόH:gБ→ɒ҂kȒgd)J͟ͻkǝҎ8F(.@(Hρ

*F([:� 

� [AŤ_Ǩ_Ġ,eLϣяςG�5үýk+,28F8[)Ƒү-'g,Hƴ9

[:-�5ɒǓ5Ҳɥkзf[:d)ƾ80+Ҿ(̿8¹3[:� 
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� �()�(  

�

��� (��(��p}|��

­3�Ë¦î	%&*,/
��é���¹L%1*��E¾ï�

��ó�]nîpm½Ávï�

�

�� ǵUfN˃ϠãЛVNǇͷ˕ãkҵ.ПK'f-H)57([:�4Nҏ�ɀ

ǞãͧN˧ËĘ̹H>hKå)ɷãͧVNщΊJI�ãͧŵH8FNȪų_'f[

8@-�С_-ΠӋG.g4HGOJ(NG�ȩ(4HP,fGOJ,C@Hɖf

іCF([:��

SF�ơǢǠKOÀ �� ǵѠ(�Ōˊ8F,eG_żŋ½ΓKJf[:�>Nҏ�

+,3S[G(i(iJ˕ãӖ«y¬³���¢�³�OBã4ӗk(@A.�îǾ
_рkѨP<F_eCF([:�̻Ëk̉[:A2GOŃíJ(NG�ƷĖaӉN

Ůѓk�ª�ª:gNG:-�:C,fƚjCF8[C@Ӂʏa+Ǽ_'g´ɸG�

ͯ-ѠCF(@ʊŲHǴȸNƓ͓k>N[[ˢ8F(gĝ_'f[:�'Nɽ'N

ʍNơǢǠGNĞʭËӖАȶӗHÔӖ̳ƿӗkΡSØ2F\[8@� 

� !ơǢǠG?H�ЌCF+.J-e�(.Jf!΃ÎŽĔѠ´˗?kŞ2@¶·

�A{ë��44-ͯHơǢǠHNҐjfNŕ̠,HȞ([:�BJ\KȊʍO )

ɬͱ �ͱ͓N ���� ̠̠̏G8@�4NØǞӎʼӖ̳ƆOØǞͱƷɆϴӎ΅Ʒʼӗ-

ÔKDJ-CF(g,ӡ(.JfNҦŷG:�'f[8@Ӕ� ͯNĪKǿCF(g

ƫȠͧŵ-JlHØǞӎʼĞхG8@�γ-DJ-f[8@�[;y«n� 

>8F�ĐƷ-ˮ[gH�Â2W¢áÉp}|���ʮǧơ̹N\lJ-ɑCF

(@͌KҁǯNw¦��¨u³��Ǽͅ �() O'gȯů��³���Ị̑ÔG_\

;Y҄ϳơǢǠɦǼNşǿðCF([:�+ΣɵNɖє_4BeG:� 

ĐƷ8Fyª�˺ļ�Ȟ(ĞNƑɀOJlH�çM`�t«s°�³«°zѵN

ɷ˙ϳËKF�ʨӇĐşK�r�y p°�ӖCPӗNŒ�I)\F_ CPJ8²²²�
d0ºkЃiHЌjhF�ºkЃgHɚďNўʄѵĠ�ɚď;ºKOÚÕ-'f�

>4K CP -'f[8@�̰ҐŤɁNƈNџ¿,eȊʍOϮʔ(ѠтKĐh@NG
:-�ÔOI)G8c),�4NƑɀ�ĞʭËO�ͯNÖËЉKȉ0ȌҴ8F([

:�ȡ8(ʍO×NЊѽaρ*ɸ-J(,�˒,eNɈ2Ѫ-J(,�>8F�Ó

kø9J0Jf[8@Ӗ΂ӗ� 

� ƷƝK͓kͳ<P�êdØ�æ�²zλ�Hl,DN(1#!Sl�>PN!�
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Sl�>8FHÈkSl�ŌˊȐ 	� ǵÛ¹ΠCF,e�ʶĎ̹ӖĎяӗNĖѐNʃ

ßͪ(køϦƃSlGҎć�ŘĳςN\Je;�+ǼNɸ_Ð*FNÜү�«�³

ӖHlMg;ӕáϰ̅ţӗЗG͑f¹-f�[gG 	� ǵĪKȾC@d)G8@� 

ũ90ƷƝNp}|ê�ȊʍOɧʩş-ƇºK'f[8@�ɧʩşĪNƙǼOѤ

ʧNɷσкĐƑɀ�>8FBc)I:;,2šw¦°��K̹̪ΒNǎɨ-G.�

>BeVͳgŚÓH˸̚˕kҩцGѨlAȞ(Ğ�˸̚˕NŚÓOͯNÓ̹GHF

_ѾЂJÓG:-�4hOȐј� 

� >8F´ͅơËJNOỊ̑�Y¡î\2açï�ѿ̴ѱɁNϲH˫H̃-zª°�

KӔHũ9G:M�ɆϴςH8FNҬʇO44K'C@NAH�Ȟ([:�ƕ,e

ǣ̈˩H()ŪNҧ̕f-'C@f�ǜ¹Ӗ�ª��ĞşӗKOuª�_˚[eJ

(HNäР-'C@f�v�y®Nuª£GȰҩ8@f�,���5Nҩ˨̞kϊ¿K

sn}°:eĹ,J(ѵǜĢȗK͟ͻ8@f�͟ͻNɖf8FũÓЛNŕͷʛ.

8F(@f4�>8F4heN��kĔʠ8�([AKã)ǾKũ9ЗGîŽ_΂

*gÝҏ@B�>NÝҏHO([AKũ9пůGˤʟãCF�ǵӚN˴f-2ŧǆ

KϳC@f8F([:�>8F�ÝҏN´ÓGũ9пůkɑB�˸̚˕kѨlAŚ

Ó�>NȐȎ-(@ãͧKщυ8�4NщυĎG͜fŧC@ƫȠHΡư8FÔNǄ

ɻ-'f[:�[SK�ÔNÓ̹O!(��(���Y¡����?H�ɧ^Fƿ

ȰS<eh[8@� 

SF�пůG:-�4NŕͷOǵ � ŽN˴f-2ŧǆĪȐKҸȈCFʛ(F([

:�ÔǵNŧǆĎOέЭ,Jʩǳ�ʕ ʟN¢³�o°zOǽ¿H¿ǠG 
� ǵÛ¹Χ

2F([:��� ǵȐN 
 Ž͓NǇͷO4BeNĖǅGʛ,<F(@A0ÉƽG:� 

� � � � � � � � � � � � � � � � � � � � � đѵÔKζ-CFϞ,C@� 

 

■■ ¾E@��2� 
��iZ5ÃõÆÖ$�#Ù2�õ�
ìÐ�G×î7g¼©Xs��E¾ï�

��ô�Inîà�wª½Ávï�

 
O9^K�˃ϠãЛVNǇͷN˕ãk(@A.[8@�҃ʥ͟NĎяG_'gӎ

ǙĎ̹KȰЩ8[:�ɽҶ�J,J,͟ͻǁKҼkĞ:4H_G.;�5̡˯˭P

,fGȢδ8F(@NG:-�4Nd)JȋGǕ8G_5ŎıS<F(@A2g4

HkʠҦ0Ȟ([:� 

ͯOǴȸ ( ǵKȊʍNńƷǧƷͱț̻ńƷ}³�kŌˊ8�Ǵȸ 
 ǵKùƗТʹ
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kùÈ8F̳ƆNãͧKĐͧ8[8@�ƷѵN ( ǵ̹KJgʍ,e͟ͻǁKɀǞ8

F͟ͻ˺ļk��³�S<@j2G:-�ȤǭN҃ʥǋ˱Ď̹-Ҍ˹̼,eơǢǠ

VɬɘH8FлßSh@ �ǵ͓H()4H_'f�ȊʍO͟ͻǁNɱĆ,eҎƭ8�

ĎяNӎǙSl�ͭǤSl�>8FũΗ̹Nƞ̼0l�ǴǦ0lH´ήK�ª��

N�°wƒfaƿӋšNn°z¬Ο\΅k8F(gąe�҃ʥĎ̹-vª�ΜǧG

͘ͼªp°Ϻιk0\¹3F(0�>lJ̬˳kd0І*F([:�ƳòN4i,

eЋƱKϛů-'C@4H_'f�Ɖ´ΒśțKdgӎḺ́ЋƱVNn�®³�N

´̷H8F�ʠ˕ҁǞńƷN͟ͻk8@(�H()4H,e҃ʥ͟kѱlAj2G

:-�Ȑ �4Nѱɉ-ϖĠNǐʭKơ.JȌҴk¼*F0gHO�>NʍO͜g

̽_'f[<lG8@� 

҃ʥ͟GO�Ѹè»ӅŲJ¸ʾ¬��q£҆í�°���«�҆íNŧȸ+dS

̷̬�s°²n��­°ҿHNśț�H()�³¡G͟ͻkS<F(@A.[8@�

Ȋʍ�¸ʾ¬��q£�°���«�҆íӖȊʍO�«��«�҆íHρ*F([

8@-ӣӣӣӗOĎяɸ-ŧȸ8@4H-'C@�H()҆íG�>NȐNĘ̳ƿӋG

_҆íN̹ȸ-͡МShJ(4H,e�[;O4N҆íNŧȸ˵N͡΀,e͟ͻk

Ҏƭ8[8@�ʠ˕ńŧ̪HNϛů̄(śț-͵ ͡МG.[8@-�̫KŒЮ̄

,C@NO�y®�°��s°ҿHNśțGOǁ̌GǅʅK̟Ιә̟ΙΡŧ-ġɶ

Sh�¤�ª~py¬ńŧ̪-YZƽҀ͎K̹ȸSh@4HG8@�ȊĢO̟Ιә

̟ΙΡŧ-ǁ̌GġɶShgHOȞj;�NMR�¦³�kЃJ-eҺkɊ*F(@

4HkȞ(Ğ8[:�X ίΡʑˎѢЊʱKdfˎѢ-ʄe,KJC@ʍKOɧ^F

ʠ˕ҁǞN̫“͎JśțȠ̳͊NŠόȠkƿȰ8@_NG:� 

҃ʥ͟ʍÚ�ͯO͘ү͓JƷ̹GOJ,C@HȞ([:-�>hG_ёɊȉ05

ɒǓ8F(@A(@҃ʥĎ̹KOʨȊKȰЩ8F([:�4N̷ƓGʠ˕ҁǞ҆í

ńƷNƍͥkĻȉG.@4H-ÔȐNϖĠKHCFO͟ͻυGѥ]ҟNͥKJf[

8@8�ϖхNńƷ͎ȞρNʿC4KJCF(gHÔG_ȞCF([:�>)()

Ğã(KȦ[h@4HKɧ^FȰЩ8,'f[<l� 

ùƗТʹkùÈ8�Ǵȸ 
 ǵKÔNãͧKĐͧ8[8@�ʞĢN 
 ±ʟҏO͞˰

ńƷ�ª°�GNƿξkΠӋ8[8@�µǾ�ơЄˑƽʤɱĆNǵG_'f�ʎˣ

OJ,J,ЃehJ(�°y΅NҎɩ̠ˈkЃ<F_eC@f�ӎS 40 mʹǾN�
�~ĠЊ̞N¹K͋CFѸ·N͡Мk8@f�ơƷN͟ͻǁGO℃ǍKΠӋG.J

(4HkíӋG.[8@�ƿξkΞ*gH͟ͻɀVѸǞSh� «t­�o°ϾѢ

̻ЋƱNҎ͊H�®��ˈЎKȑË:g4HKJf[8@�ïˊÜРk΀FFˈД�

ρǌ8FĘǾˈДV�H()͟ͻNƍʨO>N[[G:-�aOfҎ͊NʍҏъH

Ђ˪ShgȠόKɧ^Fàˊ͟ͻNƴƆȯμKD(FȯЪ-ӎ[C@4HkАȶ8



11 

F([:� 

Ǵȸ - ǵ,eOãͧNƂĖ̓ƷĦǾkĥ̻8F�ÑѷơƷGʲ˧̹ɬɘN5ɒǓ

Nº�®�q£҆íЋƱKdgʠ˕�®°ѺНǓíN0,1-»ӅŲu¬��¬ńŧ̪
VN»ɳ ��(�Øĳśț�H()�³¡G͟ͻkS<F(@A.[8@�ʮǧơGʠ

˕ҁǞńƷNƍͥkƷS�ãͧGO˓ύϾѢN�³¬H8FN҆íЋƱҎ͊kϳC

@4HG�˗OΏǈŧȸN͟ͻk8F\@(�HȞC@4H-ÑѷơƷVNαĐƷ

kǬʢ8@ļ˕G8@�ƂĖ̓ƷĎH8FʲĎ̹kΝÕ8F0ASC@N_҃ʥĎ

̹G8@�2I)<ϳ0JeŖ8(H4i-**ai3H()´ЌOÔG_І*F(

[:8�ÑѷVϳ0͔ĪKɓ3@ΡưȆG_҃ʥĎ̹,e2
 ǵҏGƷèkŝgN

OҮǱKơƚA-ӣӣӣ3Ȟ,0�­��¦³k,2F(@A(@4HO�ͯ NЈȺ

_Ŭ^FÔG_ЗһKJg0e(�p°�y�-'f[8@Ӗ>8Fƿҟ�
 ǵҏ

GƷèkŝg4HNơƚSk͉Ȱ:g 
ǵҏkќg4HKJf[8@ӗ� 

ÑѷơƷGOˤɽ�>NɽN͟ͻȸʳkʲĎ̹H�o�u��©°:g˕ã-'

f�ơƚGO'f[8@-ҮǱKĻȉKJf[8@�śț-(,J(�ȮƽH“J

gƿӋΡʳ-Ğ@�4)()ʍ4>ϟ Hρ*�ɧŸ:g@^N�°�kɐ(Ğ:

@^K_śț˕ˎkҿɝ8J-eǱKïˊÜРk΀F�ƿӋ8F�ρǌ8F�kθ

fі8J-eˈЎ:g4HkȖǻ8F.@Аȶ-'f[:�ʠ˕ŧȸO͜ЪH8F

O͜CF(@D_fG8@-�ƿҟK͟ͻKɤjg4HGϟ H̄0ρ*ehgd

)KJh@N,J�HǕ8OȞCF([:� 

҃ʥ͟�ʲ͟�(;h_ͯ-ɤjC@�³¡-ΦΧSh�>NȐ�őƗťkŝȒ

:gƷ̹Sl-îÓ,ĞF(g4HO�>N�³¡G͟ͻ8F.@ςH8FƲ80

_'f�2ϖĠN͟ͻȸʳ_ȍK΀C@N,J3CF�BcCHЙe80_'f[:

Ӗ_Bil�ɒǓɬƼ-ơƚ:5(ɸ G:8�Ʒ̹Sl-ċͮJN_ҏѬ(J(

G:ӗ�Ŗ80_ˌ80�čƿ8@͟ͻǁ̹˺kќg4H-G.@4HKɧ^FȰЩ

8F([:� 

ùƗkùÈ8�ͧãKĞF,e 	) ǵ͓�żŋ½Γ-ѩ/d)H8F([:�>8

F͟ͻυkҥhF , ǵ-ѩ/[8@�Ǵȸ 		 ǵK͟ͻ,eΠźà́ѵV�Ǵȸ 	(

ǵKźˊʨѵ˕όńƷŴѵVH“ļ8FÔKϘCF([:�Πźà́ѵGO 	ǵҏ�

ơӓʸN͞ńËˊHOĤNʸH8F˕όńƷŴËˊkI)Ɏč8F(0,KD(F

ρ*�ËˊѵHѣɤ8J-eǍț8F.[8@�ѵκGO͞˰ńƷ}°��³�K

+2gȅͧNèιØ2�ƴƆóĀKD(Fρ*g4H-G.@HĔK�¿ƂGN͞

ń�ª°�Ɣȉ��r³¬v�NʨˀͶĈVNǍΆH8FÔ�îk:W.,�ÔȐ

NËˊΨɑ�ȸҌN@^KOI):W.,�H()4Hk�͟ͻNЅ̠A2GOJ

0�Πź~p��Ӏǀ~p��Hƞɸү,eρ*g4H-G.@NOϞ(ΠӋG8
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@�ʮɽʨơҪ̝_'f�ȅͧ MEK �ª°�_Ϲ̝8@@^K � ǵҏͶĈS<g
4H-G.;�I)4N � ǵkÄfġg,�ȔɾȐN��³«³kI)ɟ0,�>

)()íӋ_'f[8@�>NȐ�̳ƆNѵκG'g˕όńƷŴѵV“ļ8�ҩʫ

ҐõӖ̫KŋǓíʫɵҐѣӗNźˊk 	 ǵaC@NB�~�ªp�r³°¡��¤

°�NčƿkƀgW0�кгĎ·̵�̹̺·̵�ŕó·̵�˵Ǎț�Ëˊà́H�

´ɁK2¶ǜ3H8Fɽ ȩȻϤĸ8F(g̬˳G:�ËˊH8FÔȐI)8F(

0N,�͓ːkɞ3J-e̳ƿHNx¦��kƊ^gW0ɧŸkƀg�ɽ >Nθ

fі8G:-�ѩŗKOG.F(J,C@­�¬KËˊH8FÔOɁ-Ǜ4)H8

F(g�>lJȸҌK˨Ø(@ʍOҮǱKƲ8(_NG:�ÔȐ_[:[:ŋǓí

ĠѿK+2gŴйЂ˪OŖ80JCF(.[:-�ǍțG.J2hPËˊH8FN

ǐʭȠ_J(�H()4HKJCF8[([:NG�→͎́KɧŸkƀfJ-e�

̹.ˢCF(.@(HȞCF([:�_BilӀǀNЌ(Jf�ŐJgȓ̻σ.A

2GOȯů-'f[<lNG�ËˊH8FÔȐȅͧ-I)Ǎț8F(0N,�Ӏǀ

KǍ8FɠòG.g¤«��Oî,�H()4Hk.BlHɠˁ8J-eѥlG(

2hP�Hρ*F([:� 

� ͟ͻǁKѸǞShF,e̳Ɔ[G�ϖхNѩŗkɖfіCF\gH�ϟ JĞã

(-'f�((ȌҴk¼*F0h@J&�H̱͔KȞ([:�̫KùƗ�őƗ�>

h?hG“JgɒǓɬƼNºG͟ͻkϳC@4HG�ŷһkЊˮ:g@^Nρ*ɸ�

n�®³�NÖɸ�ǲǹ0íӋ:g4H-G.@4HOϖĠKơ.JȌҴk¼*F

0h[8@8�>NΡʳ�ϖĠN¿KȞρ�ρǌN@^N2ȇ.Ğ83-Ɣ*@4

HKζ-C@HȰ9F([:�[@�҃ʥ͟�ʲ͟H“Jg͟ͻǁG͟ͻ̹˺kѩ

58@4HKdfÓϐ-df´ǟRi-C@4H�4h_ȒҦ(ȸʳG'C@HȞ

([:�[@ãͧG_͟ͻÛƝNѵκkΠӋ:g4HKdf�ÖËNЃɸ�Ѕѿ-

ǹ-C@d)J˨-8[:� 

� Ѭ)͟ͻǁ�Ѭ)ѵκ���³�ʍ̠O»ƺ_ƞ(G:-�(7ļ.ƭ^gHϟ 

HĻȉKJf�Ϟ(ΠӋ-G.g4HNɸ-ƞ(d)J˨-8F([:NG�4h

,e_͸ˋ͎K�¦­°�:g4HkȚh;�ϖe“̷ƓVӂSє]4H_Ŭ^�

ϖхNЅѿkǹ3F̪Ëkѥ^F(2gd)ǘı8F(.@(HȞ([:�IlJ

˕ã_ϖĠkȸҌS<g4H-G.gΑKJfȒg_NG'f�>hkΑH:g,

I),OϖĠNρ*ɸ8A(�I)<Jeв˘KĪū.KHe*F(4)�HȞC

F([:� 

� 4h,e_ϣ(͟ͻςN͏SlOdf´ǟ�½͂Kū2FνP@(F(04HH

Ȟ([:�˕ãkѝS;�“̷ƓKӂSє]ĺ˨k_CF�´˝ĪVу\Ğ8F(

,hg4HkġKҾCF([:8�ʤȏ8F([:�Ɇϴ΀Ƃɽʨ�ơ¹ˣKˎ*
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FЌCF\[:-�ʮǧơNŌˊ̹O[SK>NʞĪίGҸȈCF(gɸ _ƞ(

G8c)8�4h,e_>)()Ȑяѫ-ͧãKĞF(04HG8c)�SF�ϖ

Ġϖх_�4NǇͷk˕Kɧ^FϖǩkӀ\�ʚJg­�¬n��k͓ɒ8F_-

(F\d)HȞ([:�Ǖ8G_͏SlKа2J(d)K4 

њæӠÔǵN 	ʟ�(ʟHʮǧơNÝҏHŉɰǵUfKӄ]˕ã-'f[8@�͏ �

ũ9d)KǵOѾMF.F([8@-�(7ãCF\gH'CH()ҏKƷ̹ʍÚ

NȰІ-ŰSмSh�4h_[@ũ9ʍʤk´ήKѩ58F.@ũΗ̹JeGON

ϞSJNAi)HƿȰ8F([:�͏>h?hNΟηG bestkǘ08FҸȈCF(

g�>lJÝҏNƮ_ķ\KJf�ϖĠ_ʚKҸȈeJ2hP�H˨ɑBkƪ(΀

@<F0h[8@�ƆƷ¿N͏SlKO=R�ÝҏkơġK�ǐʭ͎K̄0Øŧ(

-Χ2ehgd)JÝҏkïCF0AS(�.CHÓ̹-dfˌ80JgHȞ([

:� 

 

� %4
���(�

 

■■ ����B�"��)�B��
��µXs-'1(*8C0)1*â� �¥�fÝ�

�

� ĢͰNþ�˃ϠãN͏ˏK+,h[8FO�… 5ăĿN4HH+ȵS̿8¹3

[:� 

� ʮÑǧˊơƷO�ʨǵ 
 ʟKɒƽƂ΀ơƷ˵ÓNɒƽkŞ2[8@�ʨƷO�Ô

Ȑ_Ƃ΀ơƷNɝѥȍH8FNȍĮkʳ@8F(04H-ʤȏShF([:�Se

K�ʨǵǾKOōоơƷҗ�®zª£VN̿Х_+4JjhF([:�ƷĖGO�

ƷѵHơƷҗkΤ´8F!Ʒҗ?kįБ:gɬψɧҰN 
 ǵ͓KĐf�ƷҗKɀǞ

:gƷǵHǎɨ²}³�KɀǞ:gƷǵ-̆Ɔ:gͳϳʤK'f[:�̳ ( ǵ˗Ʒ

̹OńƷǧƷͱț̻ńƷ}³�NʞȐNƷǵG'f�ʨǵǾk_CFț̻ńƷǎɨ

+dSńƷǧƷͱț̻ńƷ}³�Oƿй͎JȍĮkΞ*g4HKJf[:�´ɸ�

ʨǵ 
 ʟKO�̪й̵ǧƷҗț̻ńƷΒɀǞNơƷҗ̹-Ģ^FùƗТʹkùÈ8

[8@�̪й̵ǧƷҗOơǢǠw¦°��H:;,2šw¦°��K[@-CF(

g@^�ùƗЦɲ͊ϷãO 	DNw¦°��NơƷҗ̹KdgŧũGϳjh[8@�

ÔȐ�ƷҗkѠ8F�ɬŵaƷ̹NÓʫÐ˼a͟ͻÐ˼-ÛĪKƔ8F˺͊KJC

F(0HʤȏSh[:� 
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� ơƷNѨźK+(FO�Ų̼ҢÌɬɘ-ȇ.Χ.ʨǵǾ_̪й̵ǧƷҗNĢÚƷ

җҌH8FƷҗѨźNĎҺK΀CF+eh[:�[@�Ǡ¿´Ѵɬɘ-ʨǵǾdf

̪й̵ǧƷҗĭƷҗҌkľ^ehF([:� 

� 4N � ǵҏNț̻ńƷ}³�ɬŵNÓË“ļk5ΝÕ(@8[:�ϣɁɬŵH8

F�̈˩ÒƣĵɬӖ´ʪ͟ӗHÏşοÃĵɬӖǠ¿͟ӗ-ʨǵ ( ʟK͚ßSh[8

@�ț̻ńƷΒkɋ)ϣ(ıH8F5˺ф(@A2g4HHȞ([:�[@�Ũʯ

ĒǴĵɬӖơŚ͟ӗ-ʨǵ �� ʟdfʮŅơƷƞČ̪йͱƷ͟ͻɀШǭK“ļSh[

:�Ҍ.Kj@gƞơJ5б̯KȰЩ8�ɷƢƇGN5˺фkͨȜ8F+f[:��

� ǴȸN½_ˢ:H4i � ǵkġf[8@�ˏ JĞʭË-'C@ǴȸG:-�>

N¿G_�ǴȸӟǵҶ,eƿй͎Kƭ[C@p°�³���KdgȫƐɆϴҰűO�

½N¿kơ.0ƚ*F.[8@�ȫƐɆϴҰűN͝ʤ͎JȌҴ-ҽƆń8F(gN

-Ҏƭ 	� ǵkѩ/@̳ƆG'gH:gJeP�ǴȸN˗Nɷ8(ʍÚGO�SeK

¿Ҍʤ͎JȌҴ-̳jhg4HKJgG'f[8c)�(;hK8F_�Ŧ -ƿ

й͎JıkхKD2�ʨй͎JТһKʳɭKū.ŧ)4H-҉KJg4HKƚjf

OJ(HȞjh[:�ț̻ńƷΒO�ʭ@gɷʍÚK˺ф8)gÓʫkψȸ:W0�

ÔȐ_Ķı8FŘf[:� 

� ƷҗVNͳϳ-͚ƿKѥ]¿K'CF_�Ōˊ̹�Ɔʼ̹�̳υŵ�ɾυŵkD

J1˃ϠãNѾЂȠ-ƚjg4HO'f[<l�ÔȐ_˃Ϡã-͊ǝG.gd)�

ț̻ńƷΒH8F_Ķı8FŘgɀƴG:�˃ϠããŵN͏ˏK+,h[8FO�

ÔȐH_˃ϠãVNƚjeL5ɦɣkI)?di80ȓҾ(̿8¹3[:� 

 

��� s´��tN�Å�

}���¤î²Ò³�sã�R��ï�

�

� ʉǵǾ�ơƷˎĖKîǾ_̂Ҕц-Đf[8@�Ƕ((;h_Ģʤ̜̂Gҋ̜8

@ǔ̜G8@-�̂Ҕκ,eŖ80ɒǓSh�ɬυŵkǍЮH8@̂ҔκKdgШ

ξ_ϳjh[8@�´ɸ�Ʒ̹kǍЮH8@ƺđɬψO��) ǵĪ,eơƷҗШμN

´DH8FҎШShF([:�4NШμKD(FΉŐKΝÕS<F(@A.[:��

ɲͱ͖N 	� ½Γ COE�®zª£NШμH8F�ŚǢĎ̹-¿ȗHJCFƿξk
å)ơƷҗШμ!̷Ɠƺđɬψ?k΀B¹3[8@�!ƺđH̷Ɠ÷đKҐ:gˍР?�

!̷Ɠ÷đ?�!ɫȟɫű?ӖAEDƿξӗ�!̜̂²̜̝?Ӗ̜̂Żk̻(@̜̂Џβӗ�
!ϯŴ²v�?Ӗӎƅv�aǊĬNŝɄƿξӗN )ŽNШμ,eˎȸShF([8@�

ǍЮƷ̹O�ńƷ�ț̻ńƷ�̪йͱƷ�ńƷǧƷ�̪йҩƳńƷ�ńƷ̷ƓƷǎ
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ɨNùƗ � ǵ̹řSőƗ,eĐƷ8@őƗ � ǵ̹G:�͊рȊĢNШμNˏƳKD

(FOŚǢĎ̹-ʛ,h@˃ϠãЛNАËӖǴȸ �, ǵ , ʟ͊ϳN˃ϠãЛ �	Ӣ�


�³�ӗk5Ї0AS(� 

� COEΞÈȐ_ΦΧҎШShF+f�̳ƆGOĪјNÎDNШμK�Ëɪkʦ̣K
Ҕ1@^N!œ˕·̵?NШμkĳ*@ēDNШμ,eˎȸShF([:�
 ǵĪ

NɬψɧҰK+(FƷҗ-D0eh@4Hk.C,2K�ȊĢ,eŘĳ8F(g̵

ƷҗńƷΒӖӚҿӗ�̪й̵ǧƷҗț̻ńƷΒӖӜҿӗKĳ*F�̪й̵ǧƷҗʫɵ

ΒӖӛҿ�ҁǞĠѿkҘ0ӗ_Řĳ8�ńƷҐѣN͟ͻkϳCF(gƷ̹NYZđ

ŵ-ŞШ:gd)KJf[8@�άŀ 
)� ÓʹǾNШμG:�ŞШςɰ-ƞ(@^�

ơǢǠG 	Ž�:;,2šG �Ž�→ 
ŽҎШ8F([:��) ÓNɬŵ-ɋȊ8F

+f�ɾțńǎɨ,eO�̼¿̀ƗĎ̹�˂̼Ď̹HǢʨ-ɋȊ8F([:� 

� ƺđɬψOƷ̹KHCFỊ̑HȞ*gĖǅ_ƞ0�8P8Pϛůkƥ(-BJШ

μG'g@^�ŞШȯ˘kӎ^gαЂ-'f[:�ñ*P�!ɫȟɫű?K+2g

AED ƿξGO�- ǵĪ,êҔκ-Мƽ:gʎѠɫűШξK8�̂Ҕκ,eɫűɆ
όМƽʛ-_e*gd)K8[8@�[@�!̜̂²̜̝?GO�ʮÑ̂ҔǸ̂ҔɆ

ϴƺđɀNɸK�œҚ̪NӚҿ,eӞҿ[GNđFN̨̤ƿӋk�Ʒ̹N͓NĪG

ƿ̖8F_eCF([:�4N�¥ƿӋOƷ̹KƬЕG���tNЅτGOíӋG

.J(ҳ�K+(�ďJIkíӋ:g4H-G.[:�¡z��q£̜̝K˩kĳ

*gHI)Jg,_�ƿ̖8F(@A(F([:ӖQºñӗ� 

Qºñ�

 

� SeKʨǵǾN´ѵNƷ̹KO�VRӖ�³�¦¬«n«�o³ӗҔ̝íӋk8F
_e([8@�ѠǱN!̜̂²̜̝?NШμGO�7˩̜̂ŻKdĝ̜ƿξӖđ

ŵíӋӗ�8Όʧ�ÌѺń̟Ι�ҁǞ̜̝̻̜̂ŻKdĝ̜ƿξӖ´ѵNƷ̹ӗ�

9œҚ̪N̨̤ƿӋNЃƷk�¸DNz¬³�KĠ2FҷͅKϳ([:�4heK
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ĳ*F�̼ƃУǫ̂ҔκN5ǘıKdf�ɽʨK � š8,J( VR íӋҔ̝цkð
C@Ҕ̝íӋkϳ)4H-G.[8@ӖQºòӗ�̜̝N VR íӋGO�3D ļ́K
ѣļ8FˆƳ_ļ.�̧Ӂa˩8U._Ğg@^�Ʒ̹@BKơƬЕG8@�̜̝

ÛƝKƇҪ�˩ ǃN�®zª£-'f�đFN�®zª£kíӋ8@ɸNЗG:H�

´ͅїıN'gNOƇҪA>)G:�_8 VR íӋҔ̝цKÄg˕ã-'f[8@
e�ʋҮ�ƇҪkѱɉ8F0AS(� 

� 	��� ǵ,e 	��) ǵ[GN , ǵҏ�ơǢǠw¦°��NńƷΒ+dSțńΒN͟

ͻǁGÔҔцkŰUd)J̜̝O'f[<lG8@�8,8 	��
 ǵÛҕ�ˤǵ �

ŽÛ¹�̂Ҕц-Đˎ8F([:�@A�̜̝-̹͊8@ʍKOѮġĴ̜˺ļ-

ShF+f�ƺđɬψNĹʳ-ĞF(gNGOJ(,HȞ([:�[A»ŉĠJѵ

Ġ_'gHȞ([:-�͟ͻǁK+2gƺđN´ĵKJg4HkҾCF�ˤǵ�ƺ

đɬψkϳCF+f[:� 

Qºò�
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�-. /�5*
��	-. 6�

 

̼¿ă͟ͻǁO	��)ǵ	ʟKʮÑђǧ

ơƷ,eͳщ8�ʮÑǧˊơƷ�̪й̵ǧ

Ʒҗ�ț̻ńƷΒӖɾ�̵ǧƷ͟ͻͱ�ț̻

ńƷǎɨӗGɧ^F��³�8@͟ͻǁ

G:�̳ƆӖ	��, ǵǾӗGO�̼¿ăɬ

ɘ�ʹ̼ͩĵɬ�őƗТʹ ( Ū�ùƗТ

ʹ �Ū�Ʒѵ̹ (ŪN �) ÓNƷ̹-ƆΊ

8F([:�ŏ´ťӇN ) ҞNЁĄKè

ι8F+f�ʮÌťӇaŏ´ťӇNʞ¹

ҞӖ	��� ǵ²	��	 ǵ˃ϠãЛŘ̥ӗKа

2;Ĵe;�͙ ^Nd(ƑɀK'f[:�

ũ9�®nKOӎĠƳŧȸN͟ͻǁ-'

f��®nӄ\ãJIkѠ9FÐ˼k̄

^F([:��

Ȋ͟ͻǁO!ɱ̵�ɱҹ�̈ɗ�̘̈?kw³¯³�K�Ḻ́NϞ(ƿӋ̷Ɠk

ˎΈ:g4HGŦ͵ïˊN�p£®�kȖǻ͎Kĩ̊8�ƺđK͝ʍҏGʞơNȸ

ʳkĞ:4HkѾЂЅ8F([:�»ЂJ_NOι,J(�»ЂKJC@_NOȂ

˅:gH(C@4HkȖǻ:g4HG�ËɪҔ˚K_DJ-f[:�ƛěǵ 	 ŽN

ơɗҘGO�ƢÏ,eǺ²Ġʱ˕ŻNϻĄ[GȖǻ͎KɗҘ:g4HG�˕ŻNɪ

Ҡa̜̝kÉҔ8�«�­��¨8F˗ʤNƿӋKϕ^[:��

͟ͻүGO�!ѰͳҁǞЋƱk̻(@ϡӈ̷ˎΈ?kъK�ɷЋƱҎ͊,eɷ˕ό

Ƞ̪йŧȸ[Gk�³|��K8F([:�ϡӈ̷ˎΈNs�¬x³kĥ̻:g4

HGȑʭ˵GOŧȸ-žҦG'C@˞\Nơ.Jńŧ̪λNŧȸK_ȸĲ8F([

:�[@�4hk˺,8F¿ȗ»ɳA2GJ0ъ»ɳ²ү»ɳ²e<l»ɳk_D

ńŧ̪Ns�°�tѱɉ͎ŧȸK_ŝfΟlG+f�ňђϯ²�mp°{¢u¬²

ʠ˕˕όȠʫɵVNț̻k͓ɒ8F([:�4h[GKƆΊ8@ċͮJƷ̹N@b

[LĶıKdf�ƞ0NƷϴ͟ͻȸʳk͊Ϸ:g4H-G.F+f�ȇ.Χ.½͂

���­�¬Nʠ˕ńƷ͟ͻkΦΧ:gHH_K�Ʒ̹Nɬψ²ϖ΀8@͟ͻςN

яĞKĶ^FŘf[:��
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'2�3�30
��

�

˃ϠãGOˤǵ�ơƷҗőƗТʹNƷ̹-ѱρ8@ċͮJŌˊЦɲ͊ϷςKǍ8

F˃ϠãиӖ̫Ĥи 	Þ�ċͮи (Þӗkɘ¼8F([:�Ǵȸ 
� ǵ 
 ʟNŞиς

Ӗ̫ĤиӠǠ̼ѭӈӖ̼¿	̀!͟ͻǁӗ�̋ѳìΓӖ´ʪ͟ͻǁӗ�ċͮиӠоǦɌ

́Ӗ̼¿	ă!͟ͻǁӗ�ѿşϼƣѴӖơŚ͟ͻǁӗ�ǠºɌÇӖǠ¿͟ͻǁӗ�İ�ƺ

оӖŲ̼͟ͻǁӗӗK�ŞиNȰȮaѕ˳JIkΩCF_e([8@� 
�

�|¶�Ûèî¶6�®	½Ávï�

� ÔŽ�˃ϠãNŪkĚ8@ʻК'gиk(@A04

H-G.@4HkHF_ďʻKȞCF+f[:�>h

HũʍK�ϖĠ-4Nd)Jиk(@A2gHOȞC

F+f[<lG8@NG�Ӎ.H�иKTSj8(͟

ͻςKJeJ0FOH()Ȟ(_57([:��

� ϖĠO�͟ͻǁKɀǞ:g[GNƷѵʍÚO�ĻƷ

OYIYIK�_CQe���Kʄ2ʖhF([8@�ʠ˕ńƷkƷZ)HơƷK

ѥƷ8�βʢ8@̼¿͟ͻǁKɀǞG.@_NN�ƿӋɆϴO_HdfǿƷGȒe

hg͜Ъ-»ŉĠG'f�̼¿Ď̹aĎяɸKOʠ˕ńƷNƍͥ,eȖǻ8Fɬ*

F(@A04HHJf[8@�ϖĠ-Ōˊ͊ϷkG.g[G͟ͻkѥ^g4H-G

.[8@NO�>)(C@͟ͻǁGŅ(5ɒǓ�Hfj2ǭņG'gȊʍùƗ 	

ǵNӑ˲ĊюSlN5ɒǓN+,3AHȰ9F+f[:�ӑ˲SlKO�ΐҊŧȸ

Kɤjg͟ͻςNĎяH8F�ƞ0NɆϴHȗˎ*kɬjf[8@�!z«}�¬ń

k:gɽNʣO˨ŧkĐhF4(?H()ɬ*N_H�� ǵҏΐҊN͟ͻkѥ^F

.[8@�>NξȳN+,3GÔ_z«}�¬ńkϳ)ɽKO�˨-ȇ.ΰ[f[

:�ϖĠ_ùƗ 	 ǵNҶKO�ȐяkɒǓ:g4HKJf[:NG�ϖĠKHCF

Nӑ˲SlNd)J�ǒɯShgͱƷςKJf@(HȞCF+f[:��

� ʞȐKJf[8@-�4Nd)J˕ãk'@*F(@A(@˃ϠãN͏ˏɸ�J

eSKĎ̹ɸKȓͦ̿8¹3[:�'f-H)57([8@��

 
�±Ü�FÃî2�½Ávï�

� 4N@SO�˃Ϡã̫ĤиH()ŪК'gиk(@A.�HF_ďʻKȰ9F

+f[:� 
4N´ǵҏOϺιN΀B¹3kR@].KҸȈCF([8@�´ʪ͟ͻǁ-ʮǧ

ơKͳCF 	 ǵ͓AC@4H_'f�͟ͻǁKѸǞShF:1KϺιN΀B¹3-

ƭ[f�ϺιN΀B¹3-ΞjC@ҶK˗NϺιN΀B¹3kßSh�(0D,N
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Ϻιk!@e(Ž8?KSh@І*-'f[:�>)4)8F(g)BK �� ʟKJ

f�ʨˀ͎KƿӋkƭ^[8@�>NȐOĎ̹ɸ�ĎяɸNɦ*_'fîH,ŌЦ

͊Ϸ[G@If͚04H-G.[8@�>8F�>N!@e(Ž8?O�ƿO�ˏ 

JƿӋϺιKЋhF!͟ͻNĽkӆ)?H()Ď̹ɸN5ѸȴAH()4HK˨E

.[8@�4NƑkÿfF�ȗ,eȰЩk̿8¹3[:� 
͊Ϸ�ªp�aŕͷ� ��³NïϾGO�Ď̹ɸNHF_

Ŗ8(n��p�k(@A.�îǾ_îǾ_̇ĩ8F(@A.

[8@�͊ϷβξG_ΫȈ8F([8@-�ʨͅȊɽOβξH

ũ9d)K͊Ϸ:g4Hkȗ-2@+,3G'[fΫȈ:g

4HJ0͊Ϸ:g4H-G.[8@�ț̻ńƷ}³�N×͟ͻ

ǁKѸǞ8@ũʤѫNΙʐe8(͊Ϸ_ȗKˢCF([:� 

��³͊ϷGO�´ʪ͟ͻǁGȒ@͜Ѓk˺,8�×͟ͻǁN

Ď̹ɸ�Ďяɸ,eNй”K_Ǎț:g4H-G.[8@� 
ʞȐKJf[:-�ǱɽҶ,e͟ͻ̷Ɠkɱ*F0ASC@

´ʪĎ̹�ɽ 5ɒǓ(@A(@̈˩Ď̹�ЁǙĎ̹�ũ9ϺιGƿӋS<F(@

A.�ˤɽNd)K�o�u��©°8F(@A(@ǔʲSlkO9^H:gĎя

ɸaũʤKɧ^FȰЩk̿8¹3[:�ÔȐO�ÔŽNŞиKȲȗ:g4HJ0�

ɽ Ώѥ8F(.@(HȞ([:�'f-H)57([8@� 
 

�Ó���¯î¶6�K	½Ávï�

4NǾO˃ϠãċͮиH()ŪК'gиk(@A.�ơ

ƚďʻKȞ([:�4Nd)Jиk(@A04H-G.@

N_4h[G5ɒǓk(@A(@̼¿ăĎ̹�ʹ̼Ď̹�

ͲʛNƏSl�ǭņH8FɒǓ8F0ASC@ëϰSl�

>8F͟ͻǁNĎяɸ�ũʤN͏SlN+,3AHȰ9F

([:�4NƑkÿfFȰЩk̿8¹3[:��

Ʒѵ¸ǵ̹[GNͯO�ШμH>NÉξ²Ȕξ²ǆһ¿ȗN̹˺kќCF+f�
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