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ÎĬãƔ͓$Ś͓ÔŚƜ͓ÎãőƔ͓ Ś͓̄tǉČƀ̯

ÔŚƜƀ͓NĆČãŇ͓tǉČƀƈ

ÎĬČő͓N͓ƔĬıőń͓ãþŚƜƔ͓ƔĬČ͓Žƀıŏãƀƺ͓ãÿƔıƳıƔıČƈ͓N͌ŏ͓ĆŚıőĥ͓ıő͓ŏƺ͓þƜƈıőČƈƈ͓ƔŚ͓ŏãńČ
ŏŚőČƺ̩͓ƴĬãƔ͓ãƀČ͓ƔĬČ͓ƔĬıőĥƈ͓N͌ŏ͓ĆŚıőĥ̯
ÊħÞƋ̹Þźć̹Ƌħć̹ƋƱŷćƂ̹ŕğ̹ÞúƋĬƪĬƋĬćƂ̹ƱŕƓ̹ǃŌā̹ŌÞƋƓźÞł̹Ƌŕ̹āŕ̹̐ğƓŌ̹Ƌŕ̹āŕ̹̐ÞŌā̛ŕź̹źĬĠħƋ̹ĬŌ̹ƱŕƓź
ÞƓƋħćŌƋĬú̹ƺŕŌć̹ŕğ̹ĠćŌĬƓƂ̖

IŚƴ͓ĆŚ͓N͓ŇıńČ͓ƔŚ͓ƴŚƀń̯
tŌć̹Ƌŕ̹ŕŌć̹ƂƋƱłć̹̐ĬŌ̹ƂŊÞłł̹ĠźŕƓŷƂ̹̐łĬƪć̹ĬŌƋćźÞúƋĬŕŌƂ̹̐ĬŌ̹ŷÞźƋŌćźƂħĬŷƂ̹̐ƂŊÞłł̹ƋćÞŊ̐
ğÞúĬłĬƋÞƋŕź̛ƋćÞúħćź̐ ̹ĬŊŷłćŊćŌƋĬŌĠ̢̹āŕŌć̹ğŕź̹ƱŕƓ̣̹̐ćƋú̕

ÎĬãƔ͓͉tǉČƀ͓͊ƔƺŽČ̻ƈ̼͓þČƈƔ͓ƈƜıƔƈ͓ƺŚƜƀ͓ŽČƀƈŚőãŇıƔƺ̩͓ƈńıŇŇ́ƈČƔ̩͓ãőĆ͓ƔƺŽČƈ͓ŚĤ͓ƴŚƀń
ãÿƔıƳıƔıČƈ͓ƺŚƜ͓ČőŁŚƺ͓ĆŚıőĥ͓̻Śƀ͓ãƀČ͓őãƔƜƀãŇŇƺ͓ĥŚŚĆ͓ãƔ̼̯
�ćğćź̹Ƌŕ̹Ƌħć tǀćź̹«ƱŷćƂ̹ćưÞŊŷłćƂ ğźŕŊ̹Ƌħć̹ƪĬāćŕ̹łćÞźŌĬŌĠ Ƌŕ̹ĠćƋ̹Þ̹źćğźćƂħćź

https://drive.google.com/file/d/1tXUwU93VC5lcmoOZ0V7MG-_5_0HI2P00/view?usp=sharing


ÎĬıÿĬ͓ŚőČ͓ĤČČŇƈ͓ĥŚŚĆ͓ĤŚƀ͓ƺŚƜ͓ƔŚ͓ƈƔãƀƔ͓ƴıƔĬ̯
¡ĬŊŷłćƂƋ̹ŕź̹ŊŕƂƋ̹ÞłĬĠŌćā̹ŕǀćź̹ğŕźŊÞƋ̹źĬĠħƋ̹Ōŕƫ

�ƀČ͓ƔĬČƀČ͓þƜƈıőČƈƈČƈ͓Śƀ͓þƀãőĆƈ͓ƺŚƜ͌ƳČ͓ƈČČő͓Śƀ͓ČƹŽČƀıČőÿČĆ͓ƔĬãƔ͓ƴŚƜŇĆ͓ãÿƔ͓ãƈ͓ã
ƴŚőĆČƀĤƜŇ͓ČƹãŏŽŇČ͓ĤŚƀ͓ƺŚƜ͓ƔŚ͓ČŏƜŇãƔČ̯͓͓ÎĬãƔ͓ĆıĆ͓ƺŚƜ͓ŇıńČ̯
ÐŕƓ̹ŊÞƱ̹ħÞƪć̹ƂććŌ̹ŕƋħćź̹úŕÞúħćƂ̹̐ƋćÞúħćźƂ̹̐úŕƓźƂć̹úźćÞƋŕźƂ̹̐ćƋú̹̕ƋħÞƋ̹ħÞƪć̹ùććŌ̹Þ
ƂħĬŌĬŌĠ̹ćưÞŊŷłć̹ğŕź̹ħŕƫ̹ƱŕƓ̹ŊÞƱ̹ƫÞŌƋ̹Ƌŕ̹ħŕƂƋ̹ƱŕƓź̹ŕǀćźƂ



ÎĬãƔ͓$ŚČƈ͓ÔŚƜƀ͓tǉČƀ͓aŚŚń͓aıńČ̯

aČƔƈ͓͌ŽŇãƺ͓ƴıƔĬ͓ıĆČãƈ̫͓͓BČƔ͓ÿƀČãƔıƳČ̫

IČƀČ͌ƈ͓ƴĬČƀČ͓ƺŚƜ͓ĥČƔ͓ƔŚ͓ĆƀČãŏ͓ãőĆ͓ĆČƈıĥő͓ĬŚƴ͓ƺŚƜ͓ıŏãĥıőČ͓ƺŚƜƀ͓ŚǉČƀ͓ƔŚ͓ŇŚŚń
ŇıńČ̮

ÎĬãƔ͓ĆŚČƈ͓ıƔ͓ıőÿŇƜĆČ̯͓͓ÎĬãƔ͓ãƀČ͓ƴãƺƈ͓ƺŚƜ͌ŇŇ͓ŇıńČ͓ƔŚ͓ƴŚƀń̯͓͓ÎĬãƔ͓ıőƔČƀČƈƔıőĥ
ĤČãƔƜƀČƈ͓ÿŚƜŇĆ͓ƺŚƜ͓ıőÿŇƜĆČ̯

ÔŚƜƀ͓tǉČƀ͓*ŇČŏČőƔƈ

tǉČƀ͓AŚƀŏãƔ ̨̹ː̏ː̹úŕÞúħĬŌĠ̹̐úŕƓźƂćƂ̐
ŊÞƂƋćźŊĬŌā̑

$ƜƀãƔıŚő ̨̹$ŕ̹ƱŕƓ̹ŷźćğćź̹ƂħŕźƋ̹ƋćźŊ̐
łŕŌĠ̹ƋćźŊ̹̐ŹƓÞźƋćźłƱ̹̐ƱćÞź̨łŕŌĠ̕̕

¢ƜŽŽŚƀƔ ̨̹Iŕƫ̹āŕ̹ƱŕƓ̹ćŌƪĬƂĬŕŌ
ƂƓŷŷŕźƋĬŌĠ̹ƱŕƓź̹úłĬćŌƋƂ̖

AČãƔƜƀČƈ ̨̹ÊħÞƋ̹ćưƋźÞ̹ğćÞƋƓźćƂ̹āŕ̹ƱŕƓ
ƫÞŌƋ̹Ƌŕ̹ĬŌúłƓāć̢̖̹ħŕƋƂćÞƋƂ̹̐úŕŊŊƓŌĬƋƱ
ĠźŕƓŷ̹̐ĠƓćƂƋ̹ƂŷćÞĿćźƂ̹̐ŹƓĬƺ̣̑

ÎŚƀń͓¢ƔƺŇČ ̨̹ÊħÞƋ̲Ƃ̹ƱŕƓź̹ĬāćÞł̹ƫŕźĿ
ƂúħćāƓłć̹ÞŌā̹ƂƋƱłć̹łŕŕĿ̹łĬĿć̖̹̹Iŕƫ̹āŕ
ƱŕƓ̹ƫÞŌƋ̹Ƌŕ̹ħŕƂƋ̛ğÞúĬłĬƋÞƋć̹ƋħĬƂ̹ŕǀćź̖



�ƀČãƔČ͓�͓͋¢ČƀƳıÿČ͓�ŚãĆŏãŽ͓͌¯ĬãƔ͓BČƔƈ͓ÔŚƜƀ͓�ŇıČőƔƈ͓ Ś͓̄�ČƈƜŇƔƈ

ÎĬãƔ͓ãƀČ͓ŏƺ͓ıĆČãŇ͓ÿŇıČőƔ͌ƈ͓͉�t�*͓��t�a*i͓͊ƔĬČƺ ƀ͌Č͓Ɣƀƺıőĥ͓ƔŚ͓ƈŚŇƳČ̯

ÎĬãƔ͌ƈ͓ƔĬČ͓ÿŚƀČ͓ŽƀŚþŇČŏ͓ƺŚƜƀ͓ÿŇıČőƔƈ͓ãƀČ͓ČƹŽČƀıČőÿıőĥ̯͓͓ÎĬãƔ͌ƈ͓ƔĬČ͓ŏãıő͓ŚþƈƔãÿŇČ
ıő͓ƔĬČ͓ƴãƺ͓ŚĤ͓ƀČãÿĬıőĥ͓ƔĬČıƀ͓ĆČƈıƀČĆ͓ĥŚãŇƈ̯͓͓NĤ͓ƺŚƜ͌ƀČ͓ƜőƈƜƀČ͓ƴĬãƔ͓ƔĬıƈ͓ıƈ̩͓ƺŚƜ͌ŇŇ
ƴãőƔ͓ƔŚ ƴãƔÿĬ͓ƔĬıƈ͓ƳıĆČŚ ƔŚ͓ŇČãƀő͓ĬŚƴ͓ƔŚ͓ƜƈČ͓ƔĬČ͓ŽŚƴČƀ ŚĤ͓�¢_NkB͓ƔŚ͓ǌőĆ͓ŚƜƔ̮

ÎĬãƔ͓ãƀČ͓ŏƺ͓ÿŇıČőƔ͌ƈ͓͓͉iNkN͓��t�a*i¢̯͊

ÎĬČő͓ƺŚƜ͓͋ƀČƳČƀƈČ͓ČőĥıőČČƀ͓͌ĤƀŚŏ͓ƺŚƜƀ͓ÿŇıČőƔ͌ƈ͓ÿŚƀČ͓ŽƀŚþŇČŏ̩͓ƴĬãƔ͓ŏıőı͓ŽƀŚþŇČŏƈ
ãŇŚőĥ͓ƔĬČ͓ƴãƺ͓ĆŚ͓ƔĬČƺ͓őČČĆ͓ƈŚŇƳČĆ͓ƔŚ͓ĥČƔ͓ƔŚ͓ƔĬČıƀ͓þıĥĥČƀ͓ĥŚãŇ̯͓͓¯ĬČƈČ͓ŏıőı
ŽƀŚþŇČŏƈ͓ĥıƳČ͓ƺŚƜ͓ÿŇƜČƈ͓ƔŚ͓ƴĬãƔ͓ƺŚƜ͓ŏãƺ͓őČČĆ͓ƔŚ͓ƈƔƀƜÿƔƜƀČ͓ıőƔŚ͓ƺŚƜƀ͓ŚǉČƀ͓ƔŚ͓þČ
ãþŇČ͓ƔŚ͓ÿƀČãƔČ͓ƈŚŇƜƔıŚőƈ͓ĤŚƀ͓ƔĬČŏ͓ƔŚ͓ƀČãÿĬ͓ƔĬČıƀ͓ĆČƈıƀČĆ͓ŚƜƔÿŚŏČ̮

Aŕź̹ćưÞŊŷłć̹̐Ĭğ̹ƱŕƓ̲źć̹Þ̹IćÞłƋħ̹�ŕÞúħ̹̐ƱŕƓź̹úłĬćŌƋ̲Ƃ̹úŕźć̹ŷźŕùłćŊ̹ŊÞƱ̹ùć̹Ƌŕ̹łŕƂć̹ƫćĬĠħƋ̹ÞŌā̹łćÞā̹Þ
ħćÞłƋħĬćź̹łĬğć̹̹̕�ƓƋ̹Ƌħć̹̱ŊĬŌĬ̹ŷźŕùłćŊƂ̲̹ƋħÞƋ̹Ōććā̹Ƌŕ̹ùć̹Ƃŕłƪćā̹ÞłŕŌĠ̹Ƌħć̹ƫÞƱ̹Þźć̹̹̏ćÞƋĬŌĠ̹źĬĠħƋ̹ğŕź̹ƋħćĬź
ùŕāƱ̹ƋƱŷć̹̐úƓłƋĬƪÞƋĬŌĠ̹ùćƋƋćź̹ùŕāƱ̹úŕŌǃāćŌúć̛ĬŊÞĠć̹̐ŌƓƋźĬƋĬŕŌ̹̐ŊĬŌāƂćƋ̹ƂħĬğƋƂ̹Ƌŕ̹ćŊŕƋĬŕŌÞł̹ćÞƋĬŌĠ̐
ĠćƋƋĬŌĠ̹ùćƋƋćź̹Ƃłććŷ̹̐ćƋú̕

https://youtu.be/PCV2lDyGSyg


ÎĬãƔ͓͉iNa*¢¯tk*͓͊ĆŚ͓N͓ƴãőƔ͓ƔŚ͓ÿƀČãƔČ͓ƴıőƈ͓ĤŚƀ͓ƴıƔĬ͓ŏƺ͓ÿŇıČőƔ̯

�ƀČãƔıőĥ͓ƀČƈƜŇƔƈ͓ĤŚƀ͓ƺŚƜƀ͓ÿŇıČőƔƈ͓ıƈő͌Ɣ͓ĥŚıőĥ͓ƔŚ͓ĬãŽŽČő͓ŚƳČƀőıĥĬƔ̮͓͓kŚƀ͓ĆŚ͓ƺŚƜ͓ƴãőƔ
ƺŚƜƀ͓ÿŇıČőƔ͓ƔŚ͓ƴãıƔ͓ã͓ŇŚőĥ͓ƔıŏČ͓ƔŚ͓ŚőŇƺ͓ÿČŇČþƀãƔČ͓ƴĬČő͓ƔĬČıƀ͓þıĥ͓ĥŚãŇƈ͓ãƀČ
ãÿĬıČƳČĆ̮

ÔŚƜ͌ŇŇ͓ƴãőƔ͓ƔŚ͓ÿƀČãƔČ͓ƈŚŏČ͓ƴıőƈ͓ãŇŚőĥ͓ƔĬČ͓ƴãƺ͓ƔĬãƔ͓ãƀČ͓ƔıČĆ͓ıőƔŚ͓ƔĬČ͓͋ŏıőı
ŽƀŚþŇČŏƈ͓͌ƺŚƜ͓ĬãƳČ͓ŚƜƔŇıőČĆ͓ãþŚƳČ̮͓͓¯Ĭıƈ͓ƴıŇŇ͓ãŇƈŚ͓ĥıƳČ͓ƺŚƜƀ͓ÿŇıČőƔƈ͓ã͓ĤŚƀČÿãƈƔ͓Śő
ƔĬČ͓þČőČǌƔƈ͓ŚĤ͓ƔĬČ͓ĤƜŇŇ͓ČƹŽČƀıČőÿČ͓ŚĤ͓ƺŚƜƀ͓ƈČƀƳıÿČƈ͓͓́ƔĬČƺ͌ŇŇ͓ƳãŇƜČ͓ƔĬıƈ͓ƴĬČő͓ƔĬČƺ
ÿŚőƔČŏŽŇãƔČ͓ƔĬČıƀ͓ıőƳČƈƔŏČőƔ̮

²ƂĬŌĠ̹Ƌħć̹ƂÞŊć̹ćưÞŊŷłć̹ğŕź̹Þ̹IćÞłƋħ̹�ŕÞúħ̹̐ƱŕƓź̹ŊĬłćƂƋŕŌćƂ̹ŊÞƱ̹ùć̹̹̏�źćÞƋć̹Þ̹ĠźŕƓŌāĬŌĠ̹ŊŕźŌĬŌĠ
źŕƓƋĬŌć̹ƋŕĠćƋħćź̐ ̹Þ̹ŊćÞł̹ŷłÞŌ̹ƋħÞƋ̹ħćłŷƂ̹ƋħćŊ̹Ƌŕ̹ğććł̹ğƓłł̹ùƓƋ̹ÞłƂŕ̹ƋÞƂƋćƂ̹ĠźćÞƋ̹̐ĠćƋƋĬŌĠ̹˖̹ħŕƓźƂ̹ŕğ̹Ƃłććŷ
Þ̹ŌĬĠħƋ̹̐ùćĬŌĠ̹Þùłć̹Ƌŕ̹ŊÞŌÞĠć̹ƂƋźćƂƂ̹ŊĬŌāğƓłłƱ̹̐ćƋú̕

�ŚőĥƀãƔƜŇãƔıŚőƈ̫͓͓ÔŚƜ͌ƳČ͓ÿƀČãƔČĆ͓ã͓ƳıƈıŚő͓ĤŚƀ͓ƺŚƜƀ͓tǉČƀ͓*ŇČŏČőƔƈ
ãőĆ͓ãő͓ŚƜƔŇıőČ͓ĤŚƀ͓ã͓¢ČƀƳıÿČ͓�ŚãĆŏãŽ͓ĤŚƀ͓ƺŚƜƀ͓ŚǉČƀ̫

¯Ĭıƈ͓ıƈ͓ƔĬČ͓ǌƀƈƔ͓ƈƔČŽ͓ıő͓ÿƀČãƔıőĥ͓ƔĬČ͓ıőãƜĥƜƀãŇ͓ŽŇãő͓ĤŚƀ͓ƔĬČ͓ŚǉČƀ͓ƺŚƜ͓ƴãőƔ͓ƔŚ͓ƈƔãƀƔ
ŏãńıőĥ͓ıőÿŚŏČ͓ĤƀŚŏ̮

Nő͓ŚƀĆČƀ͓ƔŚ͓ĆČƈıĥő͓ãő͓ŚǉČƀ͓ƔĬãƔ͓ƺŚƜ͌ŇŇ͓ƈČŇŇ͓ÿŚőǌĆČőƔŇƺ̩͓ƺŚƜ͌ŇŇ͓ƴãőƔ͓ƔŚ͓ÿŚőƈıĆČƀ̪

Ɣ �ŚőĆƜÿƔıőĥ͓ĆČČŽ͓ŏãƀńČƔ͓ƀČƈČãƀÿĬ͓ƴıƔĬ͓ıĆČãŇ͓ÿŇıČőƔƈ͓ƔŚ͓ǌőĆ͓ŚƜƔ͓ƔĬãƔ͓ƔĬČ
ŽƀŚþŇČŏƈ͓ƺŚƜ͌ƀČ͓ãőƔıÿıŽãƔıőĥ͓ƈŚŇƳıőĥ͓ıő͓ƺŚƜƀ͓ŚǉČƀ͓ƀČƈŚőãƔČƈ͓ƴıƔĬ͓ƔĬČŏ

Ɣ �ƀãĤƔıőĥ͓ãő͓͉ŚǉČƀ͓ĤƀãŏČƴŚƀń͓͊ƔĬãƔ͓ŏãŽƈ͓ŚƜƔ͓ƔĬČ͓ƈƔƀƜÿƔƜƀČ̩͓ŽĬıŇŚƈŚŽĬıČƈ̩
ãőĆ͓ÿŚőÿČŽƔƈ͓ƺŚƜ͌ŇŇ͓ƔČãÿĬ͓ãőĆ͓ƈĬãƀČ

Ɣ �ČƔã͓ƔČƈƔıőĥ͓ã͓͉ŏıőı͓ƳČƀƈıŚő͓͊ŚĤ͓ƺŚƜƀ͓ÿŚƀČ͓ŚǉČƀ͓ƔŚ͓þƜıŇĆ͓ČƹŽČƀıČőÿČ̩
ÿƀČĆıþıŇıƔƺ̩͓ãőĆ͓ĥãıő͓ČãƀŇƺ͓ƔČƈƔıŏŚőıãŇƈ



�ŚŽƺƀıĥĬƔ͓Β͓ˠ˞ˠˠ͓�ƀŚŽČƀƔƺ͓ŚĤ͓¢ÿƀČƴ͓¯ĬČ͓�ƜþıÿŇČΓ̮

�ŇŇ͓ƀıĥĬƔƈ͓ƀČƈČƀƳČĆ̮͓kŚ͓ŽãƀƔ͓ŚĤ͓ƔĬıƈ͓ŽƜþŇıÿãƔıŚő͓ŏãƺ͓þČ͓ƀČŽƀŚĆƜÿČĆ̩
ĆıƈƔƀıþƜƔČĆ̩͓Śƀ͓ƔƀãőƈŏıƔƔČĆ͓ıő͓ãőƺ͓ĤŚƀŏ͓Śƀ͓þƺ͓ãőƺ͓ŏČãőƈ̩͓ıőÿŇƜĆıőĥ
ŽĬŚƔŚÿŚŽƺıőĥ̩͓ƀČÿŚƀĆıőĥ̩͓Śƀ͓ŚƔĬČƀ͓ČŇČÿƔƀŚőıÿ͓Śƀ͓ŏČÿĬãőıÿãŇ͓ŏČƔĬŚĆƈ̩
ƴıƔĬŚƜƔ͓ƔĬČ͓ŽƀıŚƀ͓ƴƀıƔƔČő͓ŽČƀŏıƈƈıŚő͓ŚĤ͓ƔĬČ͓ŽƜþŇıƈĬČƀ̩ ͓ČƹÿČŽƔ͓ıő͓ƔĬČ
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