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実験成果報告書 
 

A. 伊藤正也ＤＰ（日本特殊陶業株式会社）グループ  
水素の普及は地球温暖化防止に寄与するか…普及の課題と目指すものについて検証する 
 ---サブテーマ：水素のＭＩＲＡＩ 

ＤＰ報告書  ____________________________ 12 
ＴＡ報告書   ____________________________ 17 

 

B. 伊藤義人ＤＰ（株式会社デンソー）グループ 
デザイン手法を用いた商品企画・商品設計の実践 
 ---サブテーマ：ユーザーをスマートに見せる傘の開発 

ＤＰ報告書  ____________________________ 31 
ＴＡ報告書   ____________________________ 34 

 

C. 田中尚人ＤＰ（株式会社日建設計シビル）グループ 
魅力ある都市を、どのように計画デザインするか！ 
 ---サブテーマ：全てをつなぐ！！リンク・シティ常滑 

ＤＰ報告書  ____________________________ 44 
ＴＡ報告書   ____________________________ 48 

 

D．沼田光裕ＤＰ（新日鐵住金株式会社）グループ 
地球環境問題を考えながら鉄鋼副生成物でミドリムシを育てる 
 ---サブテーマ：増殖速度増加に向けた Euglena培養条件の検討 

ＤＰ報告書  ____________________________ 57 
ＴＡ報告書  ____________________________ 62 

 

E. 平尾努ＤＰ（日本電信電話株式会社）グループ 
テキストデータを活用したアプリケーション開発 
 ---サブテーマ：キャラ弁作り支援システム 

ＤＰ報告書  ____________________________ 72 
ＴＡ報告書  ____________________________ 76 

 

F．渡邉澂雄ＤＰ（中部電力株式会社）グループ 
エネルギー供給、省エネルギー、そして、次世代エネルギーシステム 
 ---サブテーマ：低 GWP冷媒を用いたヒートポンプにおけるエネルギーのハイブリッド化 

ＤＰ報告書  ____________________________ 85 
ＴＡ報告書  ____________________________ 92 
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øƴƹþaȽȤ5U|s�}guƽ&:ž"CǏǕnȻǃ+ǸWV?&U0A+Ƶȅ]

,:+ 0VSEǍȀu´ai�duƽ&?|s�}guúɋ5UaĳǿCȏɈa=&?Ř

Ƶ3 ĉɍǈǄuȕȑ3:!8EǢų úɋaȫƆCi�dȲaËE?�ȯÎƩǞEĭɆn

úøAi�dAEƈȝuȐŵ5Uĳǿ+%UAǢȑ3:!�

80] fyp�{u#ÿƇȢĦÿËaã.: 2���1� úɋŮ EŻȇ$A3 i�dȲ 

�ȯÎƩǞȡƊŨƫ i�dAúøAEƈȝuĉɍǄaŻȋ3 úɋŮ uŻȇ5U0AA

3:!2SaİSV:Ů *Søƴȁƀ]E|s�}gaRU�ȯÎƩǞÅƟaĳǿCŮ 

uǩč5U0AA3:!�

�

ok@jEN��@jg1�a?��

ɔɑ]Ȑŵ3:řƱn8E�EřƱuÓǩaĉɍŞƑAŮ uŻȇ3:!ĉɍaFúɋſ

A3?ĹƠſ¼aȮ3:w�_�ɐ500mlL:F 250mlɑuƽ&:!w�_�¼aǝƋL:

FĠȖEõǲƽƘ§ǬśAǝƋAEƛßƘuƓ·3 ŃĈȲEi�dA|s�}guņ·3

:!8Eį w�_�¼Ƙ§aǖƊL:FǖƊA�ȯÎƩǞEƛß`iuȡƊ3 Ƙ§uő

Ň3:!C) ƛß`i�E�ȯÎƩǞƨĦF 20vol%A3:!8EưĿ]ɄƴE¶u 12ţ

ȼçũ]ƬĐ3? 1ȥȼ®ň3:!ĉɍÆA 1ȥȼ®ňįEw�_�¼*Sf�z�uŌØ

3 ¿¶¶ĦȆuƽ&?ƧĦuơĈ3 |s�}gEÿƟȲuĈȲ3:! 

 

pk@j[K�

Álai�dA¿ĄǠłƈ+i�dAá�aCUR'aȌǵuƛß3?¨ł3:ƀŒi

�duƽ&?ƈȝĉɍuǸ<:!8V9VEƜËȲF 0.05gA3:!Ǣų i�duƽ&:

ĉɍ]F|s�}gEÿƇ+ȎlSV:+ Ȍǵuƛß3?¨ł3:ƀŒi�d]FÿƇ3

C*<:!0E0A*S |s�}gEłȺaFi�dEǠłEM]FC- i�dƯŨE

ȷƮǊnŽȣ+ĭɆ3?&UAōĈ2V i�dEŨÌĸ+Ǒì2V:! 

ƅa i�dȲ Ƙ§ǬśŨƫ �ȯÎƩǞŨƫEǠMßW7*SCU 20Ů ]ĉɍu

Ǹ<:!i�dȲF 0 0.01 0.02 0.04 0.08ɏE 5ƋƤA3:! 

ŦP|s�}g+ÿƇ3:Ů Fi�dȲu 0.01%A3�ȯÎƩǞAƘ§ǬśuƜË3

:Ů ]%<:!L: i�dȲu 0.01ɏ��aÿË3?PÿƇȲEĀÎFW6*]%T 

ĔȲEi�d]Ìų+İSVU0A+ǐȎ2V:! 

�Ş i�dA�ȯÎƩǞuƽ&:ĉɍŮ ]Fi�dȲÿËa¢<?ÿƇȢĦ+¥�5

U³ã+ȎlSV:!ŢǐCÒða=&?FŢS*a5U0A+],C*<:+ ȡƊ3:
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� �ȯÎƩǞAȯÎ_�g[}AEÖĵaRUɣɞEĀÎnƩȯ_�g[}EƻłaRU 

ƗȟöĀÎ+ÒðAōĈ2V:! 

 

qk0d5PZ2l�uC��bY�

İSV:ĉɍǢų*S�ǁE�ȯÎƩǞÅƟaĳǿCŮ uŻȇ5UķǩĉɍuǸ<:!

�ïĉɍAá�EŮ AŞƑ]�ǁE�ȯÎƩǞŋ¾Ȳu5g?å×3R'A5UA 129

Š]�ǁE�ȯÎƩǞǃƻȲuå×],U+ 0Vaǿ5UƋȲF 9.931017ɢAƷƸƢ

3600 ű¿EƋ+ĳǿ]%T ƳĉǄañɃ]%UAȌǘ2V:!2Saž"CŮ ]Ȍǘ

uȌM:Ǣų ƥƘ�E|s�}gEƨĦu�ïĉɍŮ E 100°aɎlUCBEɎČĦú

ɋuÜǮA3 ßW7?ɎÌƲCƥƘ½Ƶz��ruȻǃ5U0A]ƋȲEĂġCÅƟ+Ü

ǮACUAōĈ2V:! 

 

ql����

ūz�h\craRT|s�}gÿƇaȫ3:Ů uŢǐÎ5UAAPa i�dEŨÌ

ĸnƋƥƘ¼ÖĵEȰǿĸA&<:ŝ:CǍȀ+āŗİSVUAAPa�įEȻǃȏɈP

ŎǑ2V:! 

L: ūz�h\cr]Føƴƹþ �ȯÎƩǞ Ƽż ǷɉA&<:¿ȱPie��P

ǂCUǽŗEa���s*SǽǋǄȂȱ]ƳưuŅŐ3 ǦßÊAÉȣĸuɌ©3 RT»

§ǄCȏɈIAȕȑuƚl 2SaĞĆǄCĉɍIAǃĖ27U0A+],:!2Sa z

�h\crōȦ�Pɠɝɜɛuƕƽ3 ȿSV:�l�iE�]ŦĂȿaǢųuİU:lE

ńƑnŮ EȀǉ3+ǣǤǄaǸWV z�h\crōȦǮÊPã�5U0A+],:!�

ÙȒƻÞ¤aFūz�h\cruȡ4?ǽǋǄȂȱ n�}��c ÉȣĸAǦßÊaR

<?œESV:ĉǸȆǀEȰǿĸCBuĉľ3?PSE:PEAǩEU! 

Ŧįa ūĉɍEȧǸa%:T âÛĕĂĆŖŊ� ĠȱǱ�µƻCSGaÄƌǸĨµƻa

FƚƺCU1ŉĒuȘTL3:!2SaĉɍýŃAǺǧEŎ«n©&ŞuŖE?&:;-a

%:T ĠȱǏǕĊEŞ"aPāĂC1ÑÊu&:;,L3:!Ȉ3?ȓĽuǹ3L5!�

 

6\aR�

[1] ĂƎ¼ǉĬɒ4n\�h�d�y��5ɒęƒťĥɒęƒƳ�řħɒŲ× 2015ɓ 

[2] ǎĜŀ�ɒ4|s�}gĂƕȚ� ē2CƻƮ+ÉUĂ,Cwhvi5ɒpp. 95-111ɒ� � � �

ŠÀĞżŝǫǒɒ2013ģɓ 

[3] ƔĚŕ£ɒ4��d�tȨÍ5ɒÒƻÍƮĆɂȍɒ37ğɒ2Ýɒpp. 169-190ɒ2004. 

[4] ěƾ�ɒ4ıǟǷɉ��d�tEƯĲAɊé�ƹþ¿ȱIEĵƽ5ɒ¶ßłǏǕɒ22ğɒ

1Ýɒɣɣ.33-38ɒ2012. 

[5] Ŷī¡ǒ��d�tɒJXŠȷŠǎ]v�b�Ŷī¡ǒɒŶī¡ǒŠǗǼ¨Ńɒ¹Ȼ 

ƯȊ¹üƯȻ 2015-144570Ýü. 

[6] ŭ�êɒǾ¾ë�ɒŭ���ɒ4ıǟǷɉaRU�ȯÎƩǞEóĈAŨÌÃƽ5ɒ 



61 

� ¦ÕÎĆɒ2000-6ɒpp.12-18ɒ2002. 

[7] ŚǶĉɒ4��d�tɐ|s�}gɑEȃčƑ5ɒƁƖôǗĂĆƵǓŖǭĉǨşȉ 

ǏǕüæɒ5ğɒpp.1-14ɒ1989. 

[8] y poɒ4ŰĩƋ�aƻĺ5U|s�}gɉEÿƇA¶ßłƂǮaÔK5ȵ �ȶ �  

{�`�EÌų5ɒÏ�ĝĠǗĂĆôɀƹþĆȭƹþǓĆz�kiĞĆǓ� Ðżȑřɒ

2010. 

[9] ŭ�ŢƿɒēƃĘǛĴɒ4źƮ�Ƿɉ�ǟǳEŬśE·ńAŷú�úɋ� 9.Ƿɉ5ɒ 

¥ƠǓĆɒ67ğɒpp.53-59ɒ2009. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ŝŠȹ¦ȳ(Ŷ)âÛĕǼȵŃȀĆɐ2017ģ 5ŧ 24Šɑ 

  



�
��� ����� �	�
"�$+�C`aFA��n����}~;bN^�(%*)!�o�� 
 &#,'�GX{JG<�@�� EuglenaD�U3�Wv 
 

 
���qIk1�r��"�$+i>�xP	�� 

 

 
es�Z�i>�xP	�� 

�A&$DO?2.
���D/J
98K����9�2"��	
�<7>F<#�,�EuglenaIS6(�)G�

L8��HF
0F;1:=P*

5E+Q������
� ���2MC4

TNRP
%!@P
EB-U

1

��

&%�	
Ø ��������
Ø ��������
Ø ���#�
Ø ! $"�

'%��
(%���
)%����
*%�

+%��

2

62

)6Q#TU-�P9�EREJA

RG@4�/�U5B@XVY^U-�P9�EREJA



 
pR���T9�C`A��xP�6��C`\S=�?B�xP	��/|=]j�:

[�Lu���� 
 
 

 

1.	�
 -�����CO# -
• �5��(��4$6�CO#2 
��
• CO#8��-+!���;.�B	���1�����:�最大4.8℃0/��2�
• CO#��70/0<C#&���
• "@0/�$*?9�13'?�����%0=�����

��#IPCC�5������
����������	�� �!������"http://www.jccca.org/#��

��#IPCC�5������
���HP"http://www.env.go.jp/index.html#��

CO#,)
>A

3

U�!aYlMN;j;3g%9dD0
�MN;D0f1-\��*���f�\

��<d��mq{�
�(Xd��f&!eI9V
�]j^Z

�E:ei?.:eiMN;g1-

T2�Fe3O4 +	4C	=	3Fein	Fe-C	+	4CO(g)
G2�Cin Fe	+	½	O2(g)	=	CO(g)

T2

G2

UMP78(MN;f"/bK�)eCO2(gas)
��g��J

�� �*��+ [%]
L> 46

to> 28

n�}zp~ 8

M 5

q�up~ 4

_f� 8

R,

34%

B�F4!

17%

CM

13%

|�vxyr

11%

_f�

25%

Fig. MCH|�wv

v�s��

OM�f�=5
(SiO2VAl2O3dc)
mkQ[`hW

Fig. CO2��	�

UMP'g #f@�e��)

�85

1.	A$ -MP'b6��S -
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1.	�� -��-1+-

-1+%���

'*��#"��%��$	
�#��)�*!�(

���%��%�� /.20,%��$
�! (���

���%��
�&%��

5

+@SU:9<
�"<%�;��:�	F�2�>KRH;AC
A2%5<7=[

��ZQWHTMVHRJSK

�"X(Y7.C:0B'	7�1�D38071D

�14 0.05mm
�2)4 144cm/h

�AC�*!$��
0�E6/C
- ��7?���0��

OLSPJ IGNS �# �,
5� 3.4� 2.5� 600� �

1.	&� – OLSPJ-
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2.	��

-(+'� -CO#$�� -���

������#��!
Euglena���$��

7

3.	�� -���� -
ü��!

@:?9

@�����+:?9/�,1054*1��6�-.32A��:?9) � %('�B

ü��"

@:?9A �� � !�� � "�� � $�� � &('�B

@��/CO#A���" �B

@=7><;8:A!   �
�B

��

!� :?9
"� :?9C CO#
#� :?9
$� :?9C CO#C=7><;8:
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H�OY�Z��w	�xP	�
� 

3.�7� -%��5 -

&�,

• +�B98@1000��0?NEQMKGJX�6	Y
• OWFW>500mlB98@250ml

��

• .�9:RLUSI
• JTHX)�1mm��Y0.01,0.02,0.04,0.08wt%

'�%�
• UV-visX����-Y=!2730nm?'�D%�

*�"�
• QVP=��B98@CO#D#1�20%
A*�D"�

�2

• 4(?�D12�3��=1/3�<C
• �$�=25�>�;

9

3.�3�� -���0 -

+�

• &#79��='�
• pH=$*

 ���

• UV-visJ����)K;�.730nm= �D��
•  ��6B�.!D)%

(

• �
1�-D"4:20�<�	
• 55A8=�@�=(
�2��=GFIHE��,>=�/D+?C

�.�=1� 10
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3.���� -	��
-

��

CO#���

����

CO#
20%

11

4.�;1$ -&51	-

#�
1/���8
[/day]

��V^T -
V^T 0.0581
V^T`HCl 0.0888
ZR[YWSV 0.202

(�1$J���8

���8/��

��V^T(��V^TJ.M0
�I4�)J��V^TM1$Q
&5DOJ, ��V^TIN\X_
]U?2EK>GE.
�

\X_]UM�7LJGHV^TM
0�F@L��CK=AJ?-�
BPE.
�

V^TM ,�
12

�3%!_��'�_+*��_93(2015)_149

�69
HP<
http://www.chuden.co.jp/resouce/corporate/n

ews_59_N05919.pdf

! = #
$%&' (

()
*: ���8 [day], H: �:�8 [day], 
I0: 	")� [Abs], I: �:�)� [Abs]
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4. ���� - ��2	-

0
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0.6

0 0.02 0.04 0.06 0.08 0.1
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�
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�
[/
da
y]

?D>�	 [wt%]

1/���

?D>5CO28�4�9/8����0��F

?D>62

#" ) '($!B<CA@=?
$" * B<CA@=?
%" , '($

&" + 62

�-0��7��
→��8�
�0�1;3

?D>.:

#" ) ?D>E'($ EB<CA@=?
$" * ?D> EB<CA@=?
%" , ?D>E'($

&" + ?D>

?D>+CO24���	0��

13

4.�?1� -$:2	-
CO2cv�t���(CaO)cf��

CO# + CaO → CaCO'(.7&#)
� JMGf(8
CaCO' + CO# + H#O → Ca#) + 2HCO'+
� ��>)fOK�
f�=Q���e�Wc|y�}uf�"

V<�ZnmAID LNPPC GEFHB
�|y�}ue�\m';�vx�vQ%w~z�

CO2cCaOV��[CaCO3c[a&
#.	ZkeCO2o�TmYcb
CaCO3V*X_\.	(Ca#),	HCO'+)

�

�>)fqr�,�V@Wdmc
';�VUUl036Uk%V
�X�[R|y�}uo!+Z]a
[iS4�V2Tknm.

%w~z�(psp{��)
036o �\m596gR
�;6f�9oj`^';6

�

03f��hgR596o�
[aR�e';,�e�`^
%f/	V-Znm

(www.agr.hokudai.ac.jp/botagr/sakumotsu/documen
ts/3biol2plant.pdf) 14

0.04wt% 0.08wt%
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5.�#

�9>�HP@
http://www.chuden.co.jp/resouce/corporate/news

_59_N05919.pdf

�?2%MRLJAF��-�f_ig[;

(1)	,�
UV-VisK*�EF��Lf_ig[N
� N
YhcBS&PT,�O100��/"# n1.0g/loGHF

l�/NCO2��; 330�^k(2014�)
l 200"#NbmWmBS�QT

�/NCO2�)U0�EF71

$�

l f_ig[N
� L:;N=� :	10��/g	 ��rhttp://midorimusi.blogspot.jp/						

l 61M.AFZkdj :		\hYpaVe`]X\pCO2(� (��"<2.01!)																									

l���5EFf_ig[N,�U	IFQMq+'U3C8E4DT

5.��
�:/�KPIF?E��&�][`^X5

16

(3)		CO$#35

[1]�	�08L���9KQR�UYCO2L
�K7DR,--�9)�ICO2L#35-f�������f1998

CO$T20%"Cf1kgL][`^XT12�6�K�GRICO$M13.4g#3BSR<1=
�129��KM�*LCO$��5330�Zb(2014�)T4@Rd387�Zbe

�1J!L59.9;1017 L='(% ;3600�

�*LCO2�$T+�CE2.

(2)	 5
���6A2.01�
= *��KM][`^XL5A+

,
+.-.�KJR

								=�1J!5P2
0

1.23�KJR

� 71��KM\W_[c^d17� 4 eA>NSf
][`^XM2082ZbOH@R

500ZbVacb×4
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5.�
��"#1/32.(��&"$(��

1/32. �� ��

����� [MJ/kg] 35 30 40

1/32.(��630 wt%)(���&�
,04-5

131�%9.9�1014 kg	(
1/32. ��!+*

1/32. �� ��

�
,04-5 [MJ] 3.5�1016 3.0�1016 3.9�1016

��(,04-5���(	�)
�

5.17�1014 [MJ]
(��6IEA,	Energy	Balance	2012)

1/32.')*�
,04-5
�

3.0	~	3.9�1016 [MJ]
�70�

17

5.��
�9-�LQJH=E��'�^[a_Y7

4+��

Ø �*MCO2�	7
Ø $"U.@6B/AS � \X`[d_?<OTD>LKFERg"NDMPP

�
M^[a_YU LCS
Ø ���2BE^[a_YM%�U�G � 100�
-�

ü \X`[d_?71�I<OTS � 115�PIN<OTK=g325�I�*M
CO#�	7M�
e165�ZcfU!5

ü �3K�M7h()#3600� � [d_1�
ü '�V]bWd ~	3.9:1016 [MJ] � ~1.7:1016 [MJ]

��;^[a_YU%0BE&�IM8�1M�,?�3
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• D?GE:1�$��6��+,
• ;F9+CO2+A7C@=8;' ��.%4)/6
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• ;F9+CO2.��'!�*54)/6��+,

•��.1��&32CO2�	1
��0�(,�
�6�-,

�#

•
"1BH<;1��J���BFI>.1�$K
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A¼ª�,Ōň
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2030bcŇ2013bc -26.0% 2036bcŇ
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�¬@Åö

5

#Ĕ  NňÂ4
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�ýg ODP GWP �p ¸¶p

5r
 N

CFC R12 CCl2F2 1.0 10,200 ´ �¸

HCFC R22 CHClF2 0.055 1,760 ´ �¸

HFC R134a CH2F-CF3 0 1,300 ´ �¸

R32 CH2F2 0 677 ´ n¸

HFO R1234yf CF3CF=CH2 0 <1 ´ n¸

R1234ze(E) Trans-CF3CH=CHF 0 <1 ´ n¸

àµ N 
Ą,³Ö CO2 0 1 ´ �¸

ŚƇžŲŚ NH3 0 <1 � h¸

źƆŶƇ H3C-CH2-CH3 0 3.3 ´ j�

śŨŹŪƇ H3C-CH-CH3

|

CH3

0 3.3 ´ j�

l CFC:	Chloro Fluoro Carbon,	HCFC:	Hydro	Chloro Fluoro Carbon,	HFC:	Hydro	Fluoro Carbon,	HFO:	Hydro	Fluoro Olefin
l ODP:	ŞũƇZÍH��ƍGWP:	A¼ª�,��
l �p,	¸¶pƘASHRAEé�34ŇŒŕ#ĔƘA(Đ�ƋƍBƊ��ƋƍƐƊ�¸ƋƍƑƙƊn¸ƋƍƑƊh¸ƋƍƒƊj�Ƌ

�¬@�Ĩ=ðÁ
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3. �ăč(tãĉÄ�ăőūśŠƇ\�°õå�sŌňì;Řü
ĽłƍŷƉŰŻƇźň��+8Řu~ĽŀƎ
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ƣƯƤ ƻƲ ǷƛȋŸǞǲǗǭơ Ƨơ

ƣưƤ ƻƲǹ�<ǜÍģǷǤȍǲǗǶǛǰǭơ Ƨơ

ƣƨƧƤ ǫǹ�ɇ/�ĘǷÔǗǲǟǮǤǗɈơ Ƨơ

ɍɈ�Ɵ�ĹV�v=Ŵzƞǿǹ�ǹ�"ǷǱǗǲɇŏÆżµɈɔơ

ɕSţĎǷǱǗǲɖơ
ơ

Ƙơ ơ ěơ żµÆơ

ɇƨɈ��vĢĪħɃKlŠĩ:ÙŠĩǹ£ƚ

ħěǴǨȌ�$ǜǖȌơ
ƨơ

ɇƩɈơ KlŠĩ:ÙŠĩǹżµħěǴǨȌ�

$ǜǖȌɇ¡ÜųȋɈơ
ƪơ

ɇƪɈơ�vž ƫ �ǹvĎǹżµħěǴǨȌ�

$ǜǖȌɇ¡ÜųȋɈơ
ƨơ

ɇƫɈơǗȎǗȎǶv�ǜ÷ǥǰǲǗȌǹǜȉǗơ ƨơ

ɇƬɈơv�ǜ÷ǥǰǲǗǶǗÉǜȉǗơ Ƨơ

ɇƭɈơ�ĢĪħɃ�vžǛȊǹN?ŁȐkȈǦ

ǭÉǜȉǗơ
Ʃơ

ɇƮɈơ�ĢĪħɃ�vžǛȊǹN?ŁǺ�ǶǗ

ÉǜȉǗơ
Ƨơ

ɇƯɈơ ǣ¬őǜǖȍǻǑÔǗǲǟǮǤǗơ Ƨơ

ơ

ơ

ơ

ɕƻƲ ǷǱǗǲɖơ
ơ

Ƙơ ơ ěơ żµÆơ

ɇƨɈ��ǹɝɘǳ ƫɞɐXĩ�ǹ·�ǺŻ5ǳ

ǖȌơ
ƭơ

ɇƩɈ��ǹɝɘǳ ƫɞɐXǹ·�ǺdƓǳǖȌơ

ơ ơ ơŻ�Ƕ�ÆǺɔơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ
Ƨơ

ɇƪɈǫǹ�Ǒɝɘǹ�<ȈÂaƘěǷǱǗǲơ

ƣ/�ĘǷÔǗǲǟǮǤǗƤơ
Ƨơ

ơ

Ƨ

ƨƧ
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ƫƧ

ƬƧ
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ƮƧ

ƯƧ

ưƧ

ƨƧƧ
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ƣƨƤ ƣƩƤ ƣƪƤơ ƣƫƤơ ƣƬƤơ ƣƭƤơ ƣƮƤơ
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ɇȓɈơSţĎȒɁțɄȩĶÝơ ɇƩƭ X� ƩƭXɔơcQć ƨƧƧơƢɈơ

ơ
SţĎǹ°�ĢĪħɇvžɈǴv�ɔơ

ơ
°�ơ SţĎơ

�vĢĪħɇ�vžɈơ ƩƬơ

ǫǹ�ơ ƨơ

āŚ,ơ ơ ơ ơ ơ

Řơ Ʃƭơ
ơ

ơ

ơ

ơ
ơ ơv�ơ SţĎơ

ƹƩơ ƣKlŠĩ:ÙŠĩ Ʃ�Ƥơ ƨơ

ƹƨơ ƣW�ơ ƨ �Ƥơ ơ Ʃƫơ

Ƴƫơ ƣvž ƫ�Ƥơ ƨơ

Řơ Ʃƭơ
ơ

ǫǹ�0Ŝɔơ čjvĢĪħ ƨơ ơ
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ƫơ
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Ƭơ

ƴơƠ>ǖȌſ�ȐɉǵǹȉǘǷŘēȨȞȓ

ɁǨȌǛɅơ ɇđ���ƵƺɈơ
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ƫơ

ƶơȧȗȡȩȨɄȣȐôĐǦǭȒȳȼțɄȟȺ

ɁƇėơ ɇ��AƵƺɈơ
ƫơ

Ʒơ ȖȬȽȘɄ�ķɉĝȖȬȽȘɄɉǫǦ
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ɋɈơ ǢǹzƞȐ�"ǦǭDåǷǱǗǲơ ɇŏÆżµɈɔơ
ơ

�"ǹDåơ żµÆơ

ɇƨɈơzƞǹ0}ǷŇ[ȐȆǰǭǛȊɊơ ƨƭơ

ɇƩɈơ�àǛȊÜȊȍȌ*Ďǹ·�ȐSǠǲ

ȃǭǛǰǭǛȊɊơ

Ươ

ɇƪɈơĢĪ{ǹ·�Å^ǷGȅȊȍǭǛȊɊơ ƨƧơ

ɇƫɈơPŹȈ*ůǛȊłǗǲɊơ Ƭơ

ɇƬɈơȵȡȣɄȐőǲɊơ ƨơ

ɇƭɈơ Ƽǁƾ ȝȓȩȐőǲɊơ Ƨơ

ɇƮɈơȮɁȱȾȦȩȐőǲɊơ ƫơ

ɇƯɈơǫǹ�ơ Ʃơ ơ
ƣƯƤǫǹ�ȜȹɁȩɇņĒŚŮɈơ

Ƀơ ơ �àǹ�Ǵ�ȏǙȌǹǳȓɁȣɄɁȟȦȳȃǭǗǶȆǹǹ ƨǱǴǦǲ¥EǦǲȃǭǒơ

Ƀ� ĢĪħǹjȐŪǙǲɉźǰǭȭȦșȚȻȔɁȪǹĎ ŹǴ�ĺǷŠƜǷRȋĴȄǢǴǷƠ>Ȑǧǭǭȅơ

ɌɈơ ǢǹzƞǴǢȍȂǳ�"Ǧǭ�ǹzƞįǴǹźǗơ ɇŏÆżµɈɔơ

ɕȥɄȸĻ®ǷǱǗǲɖơ
ơ

ȥɄȸĻ®ǷǱǗǲơ żµÆơ

ɇɋɈơ�ǹ�ÃɇvħɈǹvĎǴ�ĺǷzƞȐ

ŊǗǑ�ȊǛȊrǗǷvǾǴǢȎǜǖȋǑ

rn×Ěǳǖǰǭơ

Ʃƫơ

ɇɌɈơ�ǹ�ÃɇvħɈǹvĎǴ�ĺǷzƞȐ

ŊǰǭǴǝǑņ�ÃɇvħɈǳǢȍȂǳǷ

vȑǮǢǴȐĎǛǨǢǴǜǳǝǭơ

Ươ

ɇɍɈơĖǶȌ�ÃɇvħɈǹvĎǜ�ĺǷzƞ

ȐŊǰǭǹǳǑĬǰŰȑǮzƞȐŊǘǢǴ

ǜǳǝǶǛǰǭơ

Ƨơ

ɇƫɈơņ�ÃɇvħɈǳǢȍȂǳǷvȑǮǢǴȐ

ĎǛǨǢǴǜǳǝǶǛǰǭơ

ƨơ

ɇƬɈơ ǫǹ��Ś�pǳí�ǗǭǢǴǜǖȍǻ

��ǷŚǦǲ�ǤǗơ

ƪơ
ơ

ƣƬƤơǫǹ�ȜȹɁȩơ

Ƀơ ơ �vĢĪħǹ�ÃǺźǰǲǗǭǜǑvžÏ�WǧHv�vħǷ�ǦǲǗǭ�ǜȁǴȑǵǳǖǰǭǒȆǘǨǢǦ

ƒȍǭ�Ãǹ�Ȇ÷ǥǰǲçǦǛǰǭơ

Ƀ� �àǳzƎǷ'ǗǲǗȌÉǜ·�ǦǲǟǮǤǰǭǭȅɉ�ǹ¹àǴǺźǰǭŒĀǛȊŠƜǷRȋĴȄǢǴǜǳ

ǝǭɊȂǭɉzƎǷ'ǗǲǗȌĎǹmǜłǠǲ×¬ľǳǖǰǭɊzĐHǨȌǷǺzƞÙƈǜġǗǴ§ǰǭƦơ

Ƀ� 0}ǴǦǲǺI4ǷûūǳǝȌȆǹǳǖǰǭɊơ

ɕȧɄȶǷǱǗǲɖơ
ơ

ȧɄȶǷǱǗǲơ żµÆơ

ƣƨƤ ȧɄȶǜrnŇ[öǛǰǭơ ƩƧơ

ƣƩƤ Ù�Ǧǭ0}ǴźǰǲǗǲǑŇ[ǜȏǛ
ǶǛǰǭơ

Ƨơ

ƣƪƤ ȝȲȧɄȶǹśyȐ�ǤȍǭĀǜ×¬
ľǳǖǰǭơ

ƭơ

ƣƫƤ ȝȲȧɄȶǹśyȐ�Ǥȍǲrnǳǖǰ
ǭơ

Ƨơ

ƣƬƤ ǫǹ�ƣ��Ƿ/�ĘǷÔǗǲǟǮǤǗƤơ ƪơ

ƣƬƤơǫǹ�ȜȹɁȩơ

Ƀơ ơ ȧɄȶǺ�ØǦǭȆǹǴźǗǑéĜsȅǺŇ[ǜȏǝȂǪȑǳǦǭǒǦǛǦ¹àǜŷȄǷǱȍǢǹ¹àǹáǦ

ǤǴǗǘȆǹǜőǙǲǝǲǑƕ�ǷìŶáǦȃǳǦǭǒơ

Ƀ� Ǣǹ¹àȐSǠȌȂǳȨȞȓɁ§ŀȈ_]ƇėǶǵƉȏȌǢǴǷǶǗǳǖȎǘ4ƁǷǱǗǲvǾǢǴǜǳǝǲ

×¬ľǳǖǰǭǒơ

Ƀ� ǺǧȅǺȧɄȶǷǱǗǲ4ǛȊǶǗǢǴǜqǛǰǭǜǑzƎǷzƞȐƀǸȌǢǴȈȁǛǹ�Ǵǹ¬ő�¾Ȑų

ǦǲȧɄȶǷǱǗǲċŕǨȌǢǴǜǳǝǭǒǢǹ¹àȐ�"ǦǲǗǶǠȍǻǖȂȋŖȍǶǗȧɄȶǮǴ§ǘǹ

ǳǑC�ǷǶǰǭǒơ
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ɍɈơ�àǛȊǹ*Ďǹ·�ȐSǠǭ«ơ ơ ƣŏÆżµƤƱơ
Ƙơ ơ ơ ơěơ żµÆơ

ơ ƣƨƤơ�vȐĹVĘǷőȌǢǴǹǳǝȌƟǗŒĀɃ�ǗŒƁǛȊ·�ȐSǠȊȍ×Ěǳǖǰǭơ ƨươ

ơ ƣƩƤơĵøĘǶŒĀǛȊzƞĶÝǹ¬ľȐßřǳǝǭǢǴǺ×Ěǳǖǰǭơ ƨƨơ

ơ ƣƪƤơ�àǳǹėÍǖȌǗǺėőǷǱǗǲǹ�ƞǜǳǝǭơ ươ

ơ ƣƫƤơrvǹ*ĎǛȊSǠǭ·�ǹ�ÉǴźǘǹǳǑ9ÿĘǮǰǭơ ƨƮơ

ơ ƣƬƤơrvǹ*ĎǛȊSǠǭ·�ǹ�ÉǴźǘǹǳǑ¯ªǰǭơ Ƨơ

ơ ƣƭƤơvĎǹv>ǑU�ÃɇvħɈǳǹ¹àǹ0}įȐI4ǷċŕǦǲǗǶǟǑvĎzƞǹ·

�ŁǴǦǲǺ`ƜǜǖȌơ

Ƨơ

ơ ƣƮƤơƻƲ Ȑ�±Ƿ�ǰǲ·�ǤȍǲǗǭơ ƨƧơ

ơ ƣƯƤơƻƲ ǷƛȋŸǞǲǗǭơ ƨơ

ơ ƣưƤơƻƲ ǹ�<ǜÍģǷǤȍǲǗǶǛǰǭơ ƨơ

ơ ƣƨƧɈơǫǹ�ƣ��Ƿ/�ĘǷÔǗǲǟǮǤǗƤơ ƨơ
ơ

ƣƨƧƤơǫǹ�ȜȹɁȩơ

Ƀơ ơ �ǜËRȋĴȄǢǴǶǹǛǑ/�ĘǷ½ĤǦǲ�ǤȌǴȆǰǴňǛǰǭǴ§ǘǒȩȰȦșǹĨȋnȏȋǜ4ǛȋǷǟǟǑ

�ȐȈȋǭǗǹǛǑ�ǜr
ǶǢǴǶǹǛ¼ȃǷǟǛǰǭǒȂǭǑĂ>vǹţľǷƉǦǲǺǑq4ŸMǷ�"ǦǲǗȌǼ

ǴȆqǛǰǭǴ§ǘǹǳǑȆǘ�ǦĝĔǦǲȆňǛǰǭǴ§ǘǒvĎ��ǳǹRȋĴȃȐȆǘ�ǦkȈǦǲȁǦǛǰǭǒơ

ơ

ɎɈơƟ�ĹV�v=Ŵzƞǹ�ǹ�"ȐǵǹȉǘǷǦǭȊȉǗǛǷǱǗǲơ ɇŏÆżµɈɔơ

�ǹ�"ÉóǷǱǗǲơ żµÆơ

ɇƨɈơ�vĢĪħɃKlŠĩ:ÙŠĩǹ£ƚħěǴǨȌ�$ǜǖȌơ Ʃơ

ɇƩɈơKlŠĩ:ÙŠĩǹżµħěǴǨȌ�$ǜǖȌɇ¡ÜųȋɈơ Ʃƨơ

ɇƪɈơ�vž ƫ�ǹvĎǹżµħěǴǨȌ�$ǜǖȌɇ¡ÜųȋɈơ ươ

ɇƫɈơǗȎǗȎǶv�ǜ÷ǥǰǲǗȌǹǜȉǗơ Ʈơ

ɇƬɈơv�ǜ÷ǥǰǲǗǶǗÉǜȉǗơ Ʃơ

ɇƭɈơ�ĢĪħɃ�vžǛȊǹN?ŁȐkȈǦǭÉǜȉǗơ ƨƧơ

ɇƮɈơ�ĢĪħɃ�vžǛȊǹN?ŁǺ�ǶǗÉǜȉǗơ Ƨơ

ɇƯɈơǣ¬őǜǖȍǻǑ��ǷÔǗǲǟǮǤǗơ Ƨơ
ơ

ơ

Ƨ
ƨƧ
ƩƧ
ƪƧ
ƫƧ
ƬƧ
ƭƧ
ƮƧ
ƯƧ
ưƧ
ƨƧƧ

ƣƨƤ ƣƩƤ ƣƪƤơ ƣƫƤơ ƣƬƤơ ƣƭƤơ ƣƮƤơ
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�ǹ�"ǷǱǗǲ

Ƨ
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ƫƧ

ƬƧ

ƭƧ

ƮƧ

ƯƧ

ưƧ

ƨƧƧ

ƣƨƤ ƣƩƤ ƣƪƤơ ƣƫƤơ ƣƬƤơ ƣƭƤơ ƣƮƤơ ƣƯƤơ ƣưƤơ ƣƨƧƤơ
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ɏɈơƟ�ĹV�v=Ŵzƞǹ�ǹȧɄȶǷǱǗǲơ ơ ɇŏÆżµɈɔơ
ơ

�ǹȧɄȶơ żµÆơ

ɇƨɈơ ǢǹȉǘǶȧɄȶǳĸǠȌǴȉǗɊơ ƩƬơ

ɇƩɈơȧɄȶȐkȈǦǭÉǜȉǗɊơ Ƨơ

ɇƪɈơȧɄȶȐnÓǨȀǝǮǴ§ǘɊơ Ƨơ

ɇƫɈơǫǹ�ơ Ƨơ

ācİơ ƨơ ơ

ơ

ɐɈơ�ƈhZ�ǷǱǗǲɇŏÆżµɈơ

ơ «ơ żµÆơ

ɇƨɈơ�ǹȚȽɄȳǹzƞ0}ǜȏǛȋǑŇ[

öǛǰǭơ
ƨƮơ

ɇƩɈơ�ǹȚȽɄȳǹŷ¸ąòǜ4ǛȋǑzƞ

ŘēǹNŀǷǶǰǭơ
ƨƨơ

ɇƪɈơėŌü&ȐǨȌǢǴǷȉȋǑņ4ǹȚȽɄ

ȳǹěäǜǺǰǝȋǦǭơ
ƨƫơ

ɇƫɈơ�ǹȚȽɄȳǴǹ�õǹǝǰǛǠǴǶǰǭơ ƪơ

ɇƬɈơ=Ŵ¨ǴǺ�ǛǑȉȋöǟŀǙȌǝǰǛǠǴ

Ƕǰǭơ
ƨơ

ɇƭɈơ®ÝėŌ�ǹNŀǷǶǰǭơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơ ơƭơ
ɇƮɈơ�ǹȚȽɄȳǑ*ĎįǛȊ×ĚǶȜȹɁȩ

ǜ¢Ȋȍǭơ
ƨƫơ

ɇƯɈơ�ƈhZ�ǺǖǰǭÉǜňǗơ ƨƪơ

ɇưɈơ�ƈhZ�ǺǶǗÉǜȉǗơ

ơ ơ ɇǫǹċĒǺɗɈơ

ƨơ

ɇƨƧɈơǫǹ�ɇÏÙɉhZ���ɉÏƈśyǶ

ǵ��Ƿ/�ĘǷÔǗǲǟǮǤǗɈơ
ƨơ

ơ

ơ

ƣưƤơċĒơ

Ƀơ sȅǭǻǛȋǳǖȂȋhZǨȌǢǴǜǶǛǰǭǭȅǒȂǭǑÕĳơ

hZ�Ȇ�"ǦǲǗȌvĎǴ*ĎǹȁǛǹpžǹ�ǜǖȂȋÜǶơ

ǗǹǳǑ�ƈėŌǳőǭ0}ȐőȌ�ǷǶǰǲǦȂǰǭȉǘǷ§ǘơ

ǭȅǒơ

ƣƨƧƤơǫǹ�ȜȹɁȩơ

Ƀơ Ȃǳ�:ǳėŌǨȌå�ǜƕ�Ƿ�ǶǛǰǭǭȅǑƕ�Ƿơ

ǗǗĵƞǷǶȋ"ŢǶǵǹļĿǷȆǶǰǭǴ§ǰǲǗȌǒơ

ɑɈơƟ�ĹV�v=ŴzƞȐSţǦǭ«ơ ɇŏÆżµɈɔơ

ƣƭƤ ǫǹ�ȜȹɁȩơ
Ƀ� Ü�ǹĢĪȈ�ŃôDǹŷ¸�VǗǷȉǰǲǑɝɘǺȈ

ǰǲȃǭǗǴ§ǰǲǗȌǒơ

Ƀ� �ǹĈǴǳȜȶÆǜĖǶǰǲǗȌȉǘǷ§ǰǭǒơ

ơ «ơ żµÆơ

ɇƨɈ�-�ǴǦǲňǗĵƞǷǶǰǭơ ƩƧơ

ɇƩɈ��ůǷGȅǭǗơ ƨƨơ

ɇƪɈ��ÜǑƻƲǷǶǰǲȃǭǗơ Ʈơ

ɇƫɈ�ÏƈǜūȋǶǗơ Ươ

ɇƬɈ�ÏƈȐǴȊȍǑĢĪǷ�ǦƏȋǜǖǰǭơ Ʃơ

ɇƭɈ�ǫǹ�ơ Ʃơ

ơ
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ƨƧ
ƩƧ
ƪƧ
ƫƧ
ƬƧ
ƭƧ
ƮƧ
ƯƧ
ưƧ
ƨƧƧ

ƣƨƤ ƣƩƤ ƣƪƤơ ƣƫƤơ
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�ǹȧɄȶǷǱǗǲ

Ƨ
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ƫƧ
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ƭƧ

ƮƧ

ƯƧ
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ƣƨƤ ƣƩƤ ƣƪƤơ ƣƫƤơ ƣƬƤơ ƣƭƤơ
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ɒɈ�=Ŵ�vȢɁȣɄǹÊś8ĐǷǱǗǲơ ɇŏÆżµɈɔơ
ơ

=Ŵ�vȢɁȣɄǹ«ơ żµÆơ

ƣƨƤơ=Ŵ�vȢɁȣɄǹÊśǺ�ǗȈǨǛǰǭơ ƨƭơ

ƣƩƤơ=Ŵ�vȢɁȣɄǹ8ĐǺ� Ǯǰǭơ ƪơ

ƣƪƤơ=Ŵ�vȢɁȣɄǺåÛǜ)zǦǲǗǭơ ƪơ

ƣƫƤơ=Ŵ�vȢɁȣɄǹåÛǳǺ�I4ǳǖǰǭơ ƫơ

ƣƬƤơ²ŋŃ^ǹÁ¿ǜ×Bǳǖǰǭơ ƫơ

ƣƭƤơ²ŋŃ^ǹÁ¿Ǻ£ŐǳǶǛǰǭơ Ƨơ

ƣƮƤơ²ŋŃ^ǹÁ¿ǺSǠǶǛǰǭơ ƫơ

ƣƯƤơǫǹ�ơ ƪơ

ơ
ƣƯƤ ǫǹ�ȜȹɁȩơ

Ƀơ ơ Ïƈ0Ƿ²ŋŃ^ǤȑǜǗǶǗǢǴǜǖǰǭǒơ

Ƀơ ơ eÒËǷSţǦǲǗǭǜɉvĎŝǳɀɄșȡȴɄȡǷ,ȍǶǗǹǺƖ#ǮǰǭǒvĎǮǠǳƑȂǰǲşǪȌiǴǦ

ǲƇÄǦǲçǦǛǰǭǒơ

Ƀơ ơ c�ǷeËǷzƞǹ¹àǜǖȋǑƸƳ ƝǷ�ËǷȆ,ƝǳǝȌȉǘǶ±ĸǝȐǦǭǹǷȆǛǛȏȊǩǑÕ�Ȃǳv

Ďŝǳǹ,ƝǜǳǝǶǰǭǹǜ� Ǯǰǭǒơ

Ƀơ ơȬȦȩǜĽǜȋǷǟǗǢǴǜȉǟǖǰǭǹǳÂaǦǲȁǦǗǳǨǒơ

ɓɈơ Ɵ�ĹV�v=ŴzƞǷǱǗǲǑ«Ǒ¬őįɔơ

Ƀ� ƸơǍǄǅǉǆơǅǍơǅǌơǏǁǋǐơǅǉǍǁǋǁǌǍǅǉǃƦơƸǉơǍǄǅǌơƿǊǎǋǌǁƥơƸơǃǊǍơƽơǇǊǍơǊǂơǁǉƿǊǎǋƽǃǁǈǁǉǍơƽǉǀơǋǁƿǊǃǉǅǍǅǊǉơǂǋǊǈơǍǁƽƿǄǁǋǌơƽǉǀơƿǇƽǌǌǈƽǍǁǌƦơ

Ƀ� Ǣǹ ƫ ɂÖvȑǮǢǴǺƕ�ǷqǗǒ�ØǦǭȧɄȶǳǺǶǛǰǭǜǢǹȧɄȶǳȉǛǰǭǴǳǺ§ǰǲǗȌǒ

Ȃǳǹ¹àȈ,vŞƞǳǺǑİǙǹǖȌ`ƜǷ�ǦǲRȋĴȑǳǝǭǒǦǛǦǢǹƟ��v=ŴzƞǺİǙǹǶǗ

ȧɄȶǷ�ǦǲȃȑǶǳŦŢǦǖǗǑǫȍǬȍǹȡȗȽȐǗǛǦǲȉȋȉǗȆǹȐ�ȌǢǴǷRȋĴȅǭǒǢǹŅ>

Ǻ�ĥǷ,ȌǴ�ĕïȅȊȍȌŅ>ǮǴ§ǘǒƕ�ǷǗǗĵƞǜ3ÜǭǴ§ǘǒơ

Ƀơ Ú�ǷǢǹ¹àȐ�"ǦǲȉǛǰǭǴ§ǗȂǨɊ�ĢĪħǹĎ 

Ȉ�ĥǹ�Ǵ�õǜǳǝɉ0}Ȇrn×¬ľǳǦǭɊŠƜǷRȋĴȄ

ƎǹÈǭǶŒĀȐ¢ȌǢǴǜǳǝɉŒƁȐ�ǡȌǢǴǜǳǝȂǦǭǒơ

Ƀ�ņ4ǹ�Ɔpǹ`ƜǷǱǗǲǑǤȂǥȂǶŔ�ǛȊ5ȋŰȄǢǴǜ

ǳǝǑǴǲȆ×¬ľǶĵƞȐǨȌǢǴǜǳǝǭǒȂǭǑzƎǷ�àǳF

ȅǲǗȊǰǦȇȌȖɁȠȫȒǷĜº·�ǦǲǗǭǮǠȌŨƀǶiǳȆ

ǖǰǭǴ§ǗȂǨǒê¦ǮǰǭǹǺĭ�¤ØǹȚȽɄȳǷ°�ǳǝǶ

ǛǰǭǢǴǳǨǒȆǘǼǴǱ½ÞǴǦǲǺǑvžĎǷN?ǦǲȆȊǘǷ

ǺǑÕĳėŌǹËĩȐǩȊǨǖȌǗǺ�Ùǹ¹àǷǨȌǢǴǜ£Ő

ǮǴ§ǗȂǨǒqǟǹvĎǺoǷrvƌǿǹŷvȐŀǙǲǗȂǨǒ(ȆÕĳėŌǹæǹËǜ©hvĢĪħǹŞƞ

ǜǖȋǑrnǶ§ǗȐǦȂǦǭǒËĩȐȆǘ�ǦŀǙǲǗǭǮǠȌǴǖȋǜǭǗǳǨǒȆǘ�ǦǑvžĎǹN?Łǜk

ǙȌǴǗǗǶǴ§ǰǲǗȂǨǒơ

Ƀ� vĎǭǯǳȧɄȶǷƉŵǨȌǢǴȐšȀǑ/�ĘǶzƞ0}ȐðȅǲǗǟŸĩǳǑšȀÉȈğĞĀǷƉǦǲƵƺǹ*

ĎǛȊ@ŗȐǗǭǮǝǑšȀȌ>ǜǱǗǭĀǜÕȆǘȍǦǛǰǭĀǳǦǭǒơ

Ƀ� rn×¬ľǶħěǳǦǭǒơ

Ƀ� Ɵ�ĹV�v=ŴzƞǳǺ�àǹ�ǜ*ĎǴǦǲ·�Ǧ

ǲǟȍǭǹǳÐëǹţľǴǺ7ǹŒĀǛȊȒȪȭȓȡȐȆ

ȊǙǭȋǦǲǴǲȆNŀǷǶǰǭǒơ

Ƀ� ÐëǹĢĪǴǺǛǶȋ·YǜĖǶȌȳȿȚȻȸǳǖǰǭǭ

ȅǑ�6Ǻ�wȆrǝǛǰǭǜǑĶÝǴǦǲSţǦǲȉǛ

ǰǭǴǧȌǒǶǛǶǛǳǝȌ�ƞǳǺǶǗǴ§ǘǹǳǑ�

ůǷǺ�ǟǚGȅǦǭǗǒơ

ơ
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ɞ�Ʒ Ʒ ɈɟɂɏɜɌȋ`ȒȤȣ»şȎȈǭȉɤē?{ȐĜ

ŷǱȡ�òȧġǭȄ�ƴșȊ��ǵ{ȕǸȋǲȊǳșǼ

Ȅɥ¼-ǼȄȮɅɘȰɟȠȢvǵȐēȮɅɘȰɟȧªȣǸ

ȋǲȊǳȣɤȋǭǮĐǲ¢7ȑ"ǽȡȤșȀȨȊǼȄɥǼ

ǱǼKãȐ>Ɖ�ƴȧƈǽȉɤ�ē5ƖȐĜŷȟġ

ǲ�ƣȐğĂȟĠìȎwǳǵżėǼȉǭȣǸȋȧıȢșǼ

Ȅɥķǲw{Ȋ{ȨȅıźȋZǽ1�ȧɤ�ìȐÒǩȝ

{ȔġǼȉǭȣ¹ȧĬȐ¢ȄȢȎǾȣò�ȧvǵňƴ

ǺȀȉƬǵǸȋǲȊǳșǼȄɥǸǸșȊȑ>Ɖ�ƴȐŜǱ

ȇȄĐȎȈǭȉöĭȎÞǱȀȉƬǳșǼȄɥ��Ȋȑɤ

>Ɖ�ƴȧņǯȉǸǮǾȤȒȠǱȇȄȋ¯ȇȄĐȎȈǭ

ȉƇȗșǾɥķǲUŸǼȄȲɘɟɌȐ1�ȑɤē?{Ȑıźǲvǵ«ŤȋǺȤȣ1�ȊǬȢșǼȄɥÎĸÞȟȫɜȼ

ɟɅȿɂȎÄƃǺȤȄ1�ȧř5ȍȢȎŶȗȉD¡ǼȉǭșǼȄǲɤȍǱȍǱƂȎ�ǭȄȋǭǮ¶ŧȑªȣǸȋǲȊ

ǳșȀȨȊǼȄɥǼǱǼ Ǆ àȎ�ÓǼȄ�ƴȊɤ{Ȩȅēȵȫȱɘǲ�òȎȉ�ĚǼȉǭȣðzȧťȉřƂȐĜŪ

ǲƌȨȅ¶ŧȧªȣǸȋǲȊǳșǼȄɥȝǮ�ǼÕǭÙãȎ�ò�ƴȋǭǮ£Ȋɤ{Ȩȅ1�ȐȩȬɂɌȿɂǲǬȤȒ

ȠǱȇȄȋ¶ǽșǼȄɥǼǱǼK�Ɲ/ȎĂEǼȄɤǋǐɤǑǈɤUŸğȐĪǺȨȎȑ¶ŹȐ´ǭǲ�ǳșȀȨɥ�șȊ

ǰ�ŴȎȍȢșǼȄƷ

ɞ� >Ɖ�ƴȐÂìȊȄǵǺȨȐǸȋȧÎǯȉǭȄȅǳǧǬȢǲȋǮǹǻǭșǼȄǨƩz�{�ÌȊē?{ȧǬșȢıȡȍ

ǭȋǸȥǱȡǧɈɟɂɏɜɌȐ�ŇȚȟȵȫȱɘȎȈǭȉ

{ȔǧßņĨŠȐøƢȊȑǺȡȎËeǾȣȄȜȎȑȌȐ

ȠǮȎǼȄȡǭǭȐǱǧȋǭǮŻŷșȊǾȣǸȋǲȊǳșǼ

ȄǨșȄǧ�ſĨƩ¹Ȑť{ȟȽȫȯɜČžŢ�¹Ȑť

{ǧ�ēȴɚȯȬɒȐĨŠȍȌǧÚøȐ{ğğĂȊȑȍ

ǱȍǱ�ƴȊǳȍǭȠǮȍǸȋȧňƴǺȀȉǭȄȅǳǧå

¢ȎD¡ȎȍȢșǼȄǨƷ�g�ġǼȄɈɟɂɏɜɌȎȈǭ

ȉǧļúē�ÇfȐƐöIȟĆY3yȊȐ�ƴȎ�ƣ

ȎÉȦȣǸȋȑȊǳșȀȨǲǧȌȨȍɁɟȼȎȍȣȐǱȋ

ȉȝíǼȚȊǾǨƷ

ɞ� ȁȓŋǶȉôǼǭȊǾɥƷ

ɞ� ȂȤȃȤȐɀɟɐǹȋȊəɍɘȎ�Ǽ�ǲǬȣðzǲŜǵȝ±ǵȝťUǶȡȤȄúǲǼȄƼƷ

ɞ� ř5ȎȑȍǭıťȟňƴȧªȣǸȋǲ4çȉŜǱȇȄɥǲ·éĔȋǼȉ}ĝȎ��ǷȣȎȑÙƝǲ�ƀǼȉǭȣȋ

¶ǽȄɥƷ

ɞ� 4 ŀȐƗƙm^ǲNǼǵɤɊȿɂɛɟȱȐŜǺȧƠ�ǼȉǭȄ¶ǽɥƷ

ɞ� wsáµőȍ�ƴȊǼȄɥɀɟɐȎȈǭȉȑȝȇȋ{ğǲ	�ĩȎýȜȣȋȠȢȠǭȋ¶ǽșǼȄɥƷ

ɞ� ȝȋȝȋľɦ¬âȑcaȐɁȶȫɜȅȇȄǲǧľɧ¬âȐƶ?ǬȣƔ�ȐɁȶȫɜȋǭǮɀɟɐȋȍȇȄǨ.ǵ�ƛȝ

ħȍȣɀɟɐȎ¸³ȇȄǲǧǋǐ ]Ȝǧ�łiäȧ�ƛȋǾȣ Ǒǈ ǱȡȝŃLȍŸőȧŞȇȉȝȡǭƪ�ȎŨ6��

ȊǬȇȄǨƶ?ȋǭǮčĒȋǼȄî®ȧ0�ĩȍȩȫɁȪȩȎŠǼǧ�jǾȣ�ȧśWȎǼȉEĤȎșȋȜȣșȊȐƍ

ĺȑǧ�ƴȟ5èȍȌȋȑ.ǵħȍȢǧĳĻ�ȊŞǮǸȋǲ4çȍǭŽƕȍ�ƴȅȇȄǨȄȅǧř5Ȑ�ƛȊǬȣI

{ȧĂǱǾǸȋǲǬșȢ4çȍǱȇȄǨșȄǧÏ%ŪèȐȠǮȍ£ȊżėǼȄǭȋ¯ȇȄǲǧɔɁɗɜȲȻɊɂȊȐ�

ìǲȋȉȝƨǼǱȇȄȄȜǧëŲȧŞǮǸȋȑ4çȍǱȇȄǨǼǱǼǧ�Űȴɜȵɘȼɜɂ�ĶȊĄuȎƲȔgȇȉǭ

ȣ ǋǐ ȐǰŴȧŕǶȄǸȋȟǧ��ÌȐ{ğɞǑǈ ȋ�ăȊǳȄǸȋȑƪ�ȎáµőȊǬȇȄȋ¯ǮǨ�ŖȧœǯȣǮ

ǯȊǧPœȎȍȣǸȋǲþ�ǬȇȄȐȊǧ§ƄȄȆȎȝØƪǸȐ>Ɖ�ƴȧǾǾȜȄǭǨƷ

Ʒ

��ɢƮ�Zǧ�Ɠ½ńɣƷ



�

6�,����0�5 �� 29��� ��" 

2017� 12# 1!&/ 

 

-47�0�� ��� 

&/7�+��$
�������3��'*( 

�     �0�� ����   ���2�1	�� 

�464-8603 ����)��.% 

http://www.cplaza.engg.nagoya-u.ac.jp 

� 2017 �������'*(�0�� ��� 


