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·!D !ƎǊƛŎǳƭǘǳǊŀƭ 5ǊƻƴŜ {ŜǊǾƛŎŜ aŀƴǳŀƭ 

ƛƛ 
 

¢ŀōƭŜ ƻŦ /ƻƴǘŜƴǘǎ 

/ƘŀǇǘŜǊ м ¦!± /ƻƳǇƻƴŜƴǘǎΣ {ŜŎǘƛƻƴǎΣ ŀƴŘ {ȅǎǘŜƳǎ .................................................................................. мπм 

¦!± /ƻƴŦƛƎǳǊŀǘƛƻƴ {ŎƘŜƳŀǘƛŎ .......................................................................................................................... мπн 

tпл {ŎƘŜƳŀǘƛŎ .............................................................................................................................................. мπн 

±пл {ŎƘŜƳŀǘƛŎ ............................................................................................................................................. мπн 

tмлл {ŎƘŜƳŀǘƛŎ ............................................................................................................................................ мπо 

tǊƻǇǳƭǎƛƻƴ {ȅǎǘŜƳ ............................................................................................................................................ мπп 

hǾŜǊǾƛŜǿ ...................................................................................................................................................... мπп 

!ǘǘƛǘǳŘŜ CƭȅƛƴƎΥ 9ǎǘŀōƭƛǎƘƛƴƎ /ƻƴǘǊƻƭ ƻŦ ǘƘŜ !ƛǊŎǊŀŦǘΩǎ CƭƛƎƘǘ tŀǘƘ ................................................................ мπр 

±пл 5ǳƻ tǊƻǇŜƭƭŜǊǎ 5ǊƻƴŜ 5ŀǘŀ Ŧƭƻǿ ........................................................................................................... мπу 

aƻǘƻǊ όǘƘǊŜŜπtƘŀǎŜ LƴŘǳŎǘƛƻƴ aƻǘƻǊύ ......................................................................................................... мπф 

9ƭŜŎǘǊƻƴƛŎ {ǇŜŜŘ /ƻƴǘǊƻƭƭŜǊ ....................................................................................................................... мπмл 

CƻƭŘŀōƭŜ tǊƻǇŜƭƭŜǊ ...................................................................................................................................... мπмл 

wŜǾƻ{ǇǊŀȅ ...................................................................................................................................................... мπмн 

±ŀǊƛŀƴǘǎ ...................................................................................................................................................... мπмн 

tмлл wŜǾƻ{ǇǊŀȅ {ǘǊǳŎǘǳǊŜ ......................................................................................................................... мπмн 

.ŀǎƛŎ /ƻƴŎŜǇǘ ƻŦ {ƳŀǊǘ [ƛǉǳƛŘ ¢ŀƴƪ ........................................................................................................... мπмп 

tŜǊƛǎǘŀƭǘƛŎ ǇǳƳǇ ......................................................................................................................................... мπмп 

wŜǾƻ/ŀǎǘ н ŦƻǊ tмлл ....................................................................................................................................... мπмс 

LƴǘǊƻŘǳŎǘƛƻƴ ............................................................................................................................................... мπмс 

{ǘǊǳŎǘǳǊŜ .................................................................................................................................................... мπмт 

aŀƛƴ /ƻƳǇƻƴŜƴǘ ....................................................................................................................................... мπмф 

Cŀǎǘ ǊŜƭŜŀǎŜ ............................................................................................................................................ мπнл 

!ǇǇƭƛŎŀǘƛƻƴ ǎȅǎǘŜƳ ŎŀōƭŜ Ƙǳō ................................................................................................................ мπнл 

DǊŀƴǳƭŜ /ƻƴǘŀƛƴŜǊ ................................................................................................................................. мπнм 

{ǇƛǊŀƭ CŜŜŘŜǊ aƻǘƻǊ ............................................................................................................................... мπнн 

{ǇƛǊŀƭ CŜŜŘŜǊ .......................................................................................................................................... мπнп 

{ǇǊŜŀŘŜǊ aƻǘƻǊ ..................................................................................................................................... мπнс 

{ǇǊŜŀŘŜǊ 5ƛǎŎ ......................................................................................................................................... мπнт 

DǊŀƴǳƭŜ [ŜǾŜƭ {ŜƴǎƻǊ ............................................................................................................................. мπну 

{ǇǊŜŀŘƛƴƎ tŜǊŦƻǊƳŀƴŎŜ ƻƴ 5ƻǎŀƎŜ ............................................................................................................ мπом 

{ǇǊŜŀŘƛƴƎ ƎǊŀƴǳƭŜǎ ŘƛǎǘǊƛōǳǘƛƻƴ ǘŜǎǘ ǊŜǎǳƭǘǎ όƻƴƭȅ ŦƻǊ ǊŜŦŜǊŜƴŎŜύ .......................................................... мπом 

{ŜƭŜŎǘƛƴƎ ǘƘŜ ǇǊƻǇŜǊ ǎƛȊŜ ƻŦ ǎǇƛǊŀƭ ŦŜŜŘŜǊΚ ............................................................................................ мπон 

hōǎǘŀŎƭŜ {ŜƴǎƛƴƎ ϧ !ǾƻƛŘŀƴŎŜ {ȅǎǘŜƳ ........................................................................................................... мπор 

5ȅƴŀƳƛŎ wŀŘŀǊ ........................................................................................................................................... мπор 

¢ŜǊǊŀƛƴ wŀŘŀǊ ϧ hǇǘƛŎŀƭ Cƭƻǿ {ŜƴǎƻǊ ......................................................................................................... мπор 

/ƻƳƳǳƴƛŎŀǘƛƻƴ ŀƴŘ tƻǎƛǘƛƻƴƛƴƎ {ȅǎǘŜƳ ........................................................................................................ мπос 

hǾŜǊŀƭƭ !ƴǘŜƴƴŀ [ŀȅƻǳǘǎ ............................................................................................................................ мπос 

²ƛCƛ /ƻƳƳǳƴƛŎŀǘƛƻƴ ǎȅǎǘŜƳ ..................................................................................................................... мπот 

!ǇǇƭƛŎŀǘƛƻƴ ............................................................................................................................................. мπот 

²LCL ŀƴǘŜƴƴŀ ......................................................................................................................................... мπот 



·!D !ƎǊƛŎǳƭǘǳǊŀƭ 5ǊƻƴŜ {ŜǊǾƛŎŜ aŀƴǳŀƭ 

ƛƛƛ 
 

пD /ƻƳƳǳƴƛŎŀǘƛƻƴ {ȅǎǘŜƳ ........................................................................................................................ мπоф 

пD ƳƻŘǳƭŜ ............................................................................................................................................. мπоф 

пD [¢9 ŀƴǘŜƴƴŀ ...................................................................................................................................... мπпл 

tƻǎƛǘƛƻƴƛƴƎ {ȅǎǘŜƳ ..................................................................................................................................... мπпо 

tмллκtмлл tǊƻΥ tƻǎƛǘƛƻƴƛƴƎ hǇǘƛƻƴǎ ..................................................................................................... мπпо 

Db{{κw¢Y ŀƴǘŜƴƴŀ ................................................................................................................................ мπпр 

/ƻƴǘǊƻƭ {ȅǎǘŜƳ ............................................................................................................................................... мπпс 

CƭƛƎƘǘ ŎƻƴǘǊƻƭ .............................................................................................................................................. мπпс 

¦t{ ............................................................................................................................................................. мπпу 

/ƘŀǇǘŜǊ н /ƻƳƳǳƴƛŎŀǘƛƻƴ bŜǘǿƻǊƪ ŀƴŘ LƴŦǊŀǎǘǊǳŎǘǳǊŜ ............................................................................. нπм 

.ŀŎƪƎǊƻǳƴŘ ...................................................................................................................................................... нπн 

hǾŜǊǾƛŜǿ .......................................................................................................................................................... нπо 

bŜǘǿƻǊƪ 5ŜǾƛŎŜǎ .............................................................................................................................................. нπо 

bŜǘǿƻǊƪƛƴƎ aƻŘŜ ............................................................................................................................................ нπс 

пD bŜǘǿƻǊƪƛƴƎ aƻŘŜ .................................................................................................................................. нπс 

ІмΥ 5ƛǊŜŎǘ пD bŜǘǿƻǊƪƛƴƎ aƻŘŜΥ /ƭƻǳŘ /ƻƳǇǳǘƛƴƎ ƛƴ Lƻ¢ ...................................................................... нπс 

ІнΥ {ŜƳƛπ5ƛǊŜŎǘ пD bŜǘǿƻǊƪƛƴƎ aƻŘŜ ..................................................................................................... нπф 

[b¢ bŜǘǿƻǊƪƛƴƎ aƻŘŜ ............................................................................................................................... нπмм 

ІмΥ {ǘŀƴŘŀǊŘ [b¢ bŜǘǿƻǊƪƛƴƎ aƻŘŜ ..................................................................................................... нπмм 

ІнΥ CƛŜƭŘ ƳŀǇǇƛƴƎ [b¢ bŜǘǿƻǊƪƛƴƎ aƻŘŜ ............................................................................................. нπмо 

wŜƳƻǘŜ /ƻƴǘǊƻƭƭŜǊ bŜǘǿƻǊƪƛƴƎ aƻŘŜ όw/bύ ............................................................................................. нπмр 

ІмΥ w/b [ƻŎŀƭ ......................................................................................................................................... нπмс 

ІнΥ {ŜƳƛπ5ƛǊŜŎǘ w/bпD ό{ǘŀƴŘŀǊŘύ ........................................................................................................ нπмт 

ІоΥ 5ƛǊŜŎǘ w/bпD ................................................................................................................................... нπму 

ІпΥ w/b²ƛCƛ ........................................................................................................................................... нπнл 

/ƘŀǇǘŜǊ о CƛǊƳǿŀǊŜ ¦ǇŘŀǘŜ ƻǊ /ƘŀƴƎŜ ...................................................................................................... оπм 

CƛǊƳǿŀǊŜ hƴƭƛƴŜ ¦ǇŘŀǘŜ ǳƴŘŜǊ [b¢ ƴŜǘǿƻǊƪƛƴƎ ƳƻŘŜ ................................................................................... оπн 

CƛǊƳǿŀǊŜ hƴƭƛƴŜ ¦ǇŘŀǘŜ ǳƴŘŜǊ пD ƴŜǘǿƻǊƪƛƴƎ ƳƻŘŜ ..................................................................................... оπо 

!/{н нлнм hƴƭƛƴŜ ¦ǇŘŀǘŜ ƛƴ ·!D hƴŜ !ǇǇ ǳǎƛƴƎ пD .................................................................................. оπо 

·w¢Yп hƴƭƛƴŜ ¦ǇŘŀǘŜ ƛƴ !ƎǊƛ н !ǇǇκ!/{н нлнл ǳǎƛƴƎ пD .......................................................................... оπмм 

¦!± hƴƭƛƴŜ ¦ǇŘŀǘŜ ƛƴ ·!D hƴŜ !ǇǇ ǳǎƛƴƎ пD ........................................................................................... оπнм 

CƛǊƳǿŀǊŜ hŦŦƭƛƴŜ ¦ǇŘŀǘŜ ¦ǎƛƴƎ [ŀǇǘƻǇ όbƻ LƴǘŜǊƴŜǘ !ŎŎŜǎǎύ ........................................................................ оπнф 

!/{н нлнм hŦŦƭƛƴŜ ¦ǇŘŀǘŜ ......................................................................................................................... оπнф 

aŀƛƴōƻŀǊŘ CƛǊƳǿŀǊŜ ¦ǇŘŀǘŜ ................................................................................................................ оπол 

²LCL aƻŘǳƭŜ ¦ǇŘŀǘŜ ............................................................................................................................. оπоо 

·w¢Yп CƛǊƳǿŀǊŜ hŦŦƭƛƴŜ ¦ǇŘŀǘŜ ................................................................................................................ оπоп 

·w¢Yп aŀƛƴōƻŀǊŘ CƛǊƳǿŀǊŜ hŦŦƭƛƴŜ ¦ǇŘŀǘŜ ......................................................................................... оπоп 

·w¢Yп ²ƛCƛ CƛǊƳǿŀǊŜ hŦŦƭƛƴŜ ¦ǇŘŀǘŜ .................................................................................................... оπоф 

¦!± hŦŦƭƛƴŜ ¦ǇŘŀǘŜ .................................................................................................................................... оπпп 

hŦŦƭƛƴŜ ¦ǇŘŀǘŜ ǿƛǘƘ h¢! ¢ƻƻƭ ................................................................................................................ оπпп 



·!D !ƎǊƛŎǳƭǘǳǊŀƭ 5ǊƻƴŜ {ŜǊǾƛŎŜ aŀƴǳŀƭ 

ƛǾ 
 

Iƻǿ ǘƻ ǳǎŜ !/{н нлнм ŀǎ !/{н нлнл ............................................................................................................. оπрм 

{ǘŜǇ мΥ wŜǎŜǘ !/{н ƘƻǘǎǇƻǘΣ ǉǳƛǘ !/{н [b¢ ƳƻŘŜ όƛŦ ŀǇǇƭƛŎŀōƭŜύ .............................................................. оπрн 

{ǘŜǇ нΥ 5ƻǿƴƎǊŀŘŜ !/{н ǘƻ нлнл .............................................................................................................. оπрп 

5ƻǿƴƎǊŀŘŜ aŀƛƴōƻŀǊŘ CƛǊƳǿŀǊŜ ǘƻ !/{н нлнл ................................................................................... оπрп 

5ƻǿƴƎǊŀŘŜ ·[LbY ²LCL ŦƛǊƳǿŀǊŜ ǘƻ !/{н нлнл .................................................................................... оπрс 

{ǘŜǇ оΥ ¦ǎŜ !/{н нлнл ŀǎ ƴŜŜŘŜŘ ό·w¢Yп ǳǇŘŀǘŜκ w/ύ ............................................................................. оπрт 

{ǘŜǇ пΥ wŜǾŜǊǘ !/{н нлнл ōŀŎƪ ǘƻ нлнм ..................................................................................................... оπру 

¦ǇŘŀǘŜ aŀƛƴōƻŀǊŘ CƛǊƳǿŀǊŜ ǘƻ !/{н нлнм .......................................................................................... оπру 

¦ǇŘŀǘŜ ²LCL CƛǊƳǿŀǊŜ ƻŦ !/{н нлнм .................................................................................................... оπсл 

/ƘŀǇǘŜǊ п пD bŜǘǿƻǊƪƛƴƎ aƻŘŜ ................................................................................................................ пπм 

LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ пD ƴŜǘǿƻǊƪƛƴƎ ƳƻŘŜ ............................................................................................................... пπн 

¦ǎŜ ŎƻƴŘƛǘƛƻƴ ............................................................................................................................................... пπн 

!ǇǇƭƛŎŀōƭŜ ƳƻŘŜƭǎ ........................................................................................................................................ пπн 

5ŜǾƛŎŜ tŀƛǊƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘ ......................................................................................................................... пπн 

tǊƻŎŜŘǳǊŜΥ 5ŜǾƛŎŜ ǇŀƛǊƛƴƎ ǳƴŘŜǊ пD ƴŜǘǿƻǊƪƛƴƎ ƳƻŘŜΦ .................................................................................. пπн 

/ƘŀǇǘŜǊ р wŜƳƻǘŜ /ƻƴǘǊƻƭƭŜǊ bŜǘǿƻǊƪƛƴƎ ƳƻŘŜ όw/bύ .............................................................................. рπм 

{ŜƳƛπ5ƛǊŜŎǘ w/bпD /ƻƴŦƛƎǳǊŀǘƛƻƴ.................................................................................................................... рπн 

¦ǎŜ ŎƻƴŘƛǘƛƻƴ ............................................................................................................................................... рπн 

!ǇǇƭƛŎŀōƭŜ ƳƻŘŜƭǎ ........................................................................................................................................ рπн 

{ŜƳƛπw/bпD 5ŜǾƛŎŜ tŀƛǊƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘ .................................................................................................... рπн 

tǊƻŎŜŘǳǊŜΥ {ŜƳƛπw/bпD tŀƛǊƛƴƎ .................................................................................................................. рπо 

aƻŘŜ ǎǿƛǘŎƘ όŦǊƻƳ {ŜƳƛπ5ƛǊŜŎǘ w/bпD ǘƻ hǘƘŜǊǎύ ..................................................................................... рπф 

w/b²ƛCƛ /ƻƴŦƛƎǳǊŀǘƛƻƴ .................................................................................................................................. рπмл 

¦ǎŜ ŎƻƴŘƛǘƛƻƴ ............................................................................................................................................. рπмл 

!ǇǇƭƛŎŀōƭŜ ƳƻŘŜƭǎ ...................................................................................................................................... рπмл 

w/b²ƛCƛ tŀƛǊƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘ .................................................................................................................... рπмл 

hǇŜǊŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘ .............................................................................................................................. рπмл 

tǊƻŎŜŘǳǊŜΥ w/b²ƛCƛ ǇŀƛǊƛƴƎ ...................................................................................................................... рπмл 

aƻŘŜ ǎǿƛǘŎƘ όŦǊƻƳ w/b²ƛCƛ ǘƻ hǘƘŜǊǎύ .................................................................................................... рπму 

/ƘŀǇǘŜǊ с [b¢ bŜǘǿƻǊƪƛƴƎ ƳƻŘŜ ............................................................................................................... сπм 

LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ǘƘŜ [b¢ .................................................................................................................................... сπн 

hǾŜǊǾƛŜǿ ...................................................................................................................................................... сπн 

[b¢ ǇƻǊǘ ŀƴŘ ōǳǘǘƻƴ .................................................................................................................................... сπо 

[b¢ [95 [ƛƎƘǘ LƴŘƛŎŀǘƻǊ ................................................................................................................................ сπп 

¢ǳǊƴ hƴκhŦŦ [b¢ ........................................................................................................................................... сπр 

[b¢ ƘƻǘǎǇƻǘ ................................................................................................................................................. сπс 

CƛǊƳǿŀǊŜ ǾŜǊǎƛƻƴ ......................................................................................................................................... сπт 

[b¢ hŦŦƭƛƴŜ ¦ǇŘŀǘŜ ōȅ ¦{. CƭŀǎƘ 5ǊƛǾŜ όwŜŎƻƳƳŜƴŘŜŘύ ............................................................................ сπу 

DŜǘ [b¢ ŦƛǊƳǿŀǊŜ ǳǇŘŀǘŜ ƭƻƎ ..................................................................................................................... сπмл 

²[!bκ²!b ƳƻŘŜ ..................................................................................................................................... сπмл 



·!D !ƎǊƛŎǳƭǘǳǊŀƭ 5ǊƻƴŜ {ŜǊǾƛŎŜ aŀƴǳŀƭ 

Ǿ 
 

5ŀǘŀ {ȅƴŎ ό!ǳǘƻύ ........................................................................................................................................ сπмм 

{ŜǘǘƛƴƎ wŜŎƻǾŜǊȅ όŦƻǊƎŜǘ ǇŀǎǎǿƻǊŘύ ........................................................................................................... сπмс 

¦!±κ·w¢Yпκ!/{н CƛǊƳǿŀǊŜ ǳǇŘŀǘŜ ǳƴŘŜǊ [b¢ bŜǘǿƻǊƪƛƴƎ aƻŘŜ ........................................................... сπмс 

CŀŎǘƻǊȅ wŜǎŜǘ ............................................................................................................................................. сπмт 

[b¢ /ƻƳƳǳƴƛŎŀǘƛƻƴ wŀƴƎŜ [ƛƳƛǘŀǘƛƻƴ ...................................................................................................... сπму 

²Ƙƻ Ŏŀƴ ƻǇŜǊŀǘŜ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŀƴŘ ǎŜǘǳǇ ǇǊƻŎŜǎǎΚ ........................................................................... сπмф 

[b¢ bŜǘǿƻǊƪ /ƻƴŦƛƎǳǊŀǘƛƻƴ aŜǘƘƻŘ hƴŜ ς ά/ƻƴŦƛƎǳǊŜ ²LCL .ŜŦƻǊŜ Wƻƛƴέ ..................................................... сπнл 

{ǘŜǇ мΥ tǊŜǇŀǊŀǘƛƻƴ .................................................................................................................................... сπнл 

{ǘŜǇ нΥ ¦ǇŘŀǘŜ [b¢κ!/{нκ·w¢Yпκ¦!± CƛǊƳǿŀǊŜ ǘƻ ǘƘŜ [ŀǘŜǎǘ ±ŜǊǎƛƻƴ .................................................... сπнм 

{ǘŜǇ оΥ /ƻƴƴŜŎǘ [b¢ ǘƻ ƛƴǘŜǊƴŜǘ ǘƘǊƻǳƎƘ ²LCL wƻǳǘŜǊ ............................................................................... сπнн 

{ǘŜǇ пΥ /ƻƴŦƛƎǳǊŜ !/{н ²LCL !ŎŎŜǎǎ .......................................................................................................... сπну 

{ǘŜǇ рΥ Wƻƛƴ !/{н нлнм ǘƻ [b¢ bŜǘǿƻǊƪ .................................................................................................... сπор 

{ǘŜǇ сΥ /ƻƴŦƛƎǳǊŜ ·w¢Yп ²LCL !ŎŎŜǎǎ ........................................................................................................ сπпл 

{ǘŜǇ тΥ Wƻƛƴ ·w¢Yп ǘƻ [b¢ bŜǘǿƻǊƪ ........................................................................................................... сπпт 

{ǘŜǇ уΥ /ƻƴŦƛƎǳǊŜ ¦!± ²LCL !ŎŎŜǎǎ ............................................................................................................ сπрн 

{ǘŜǇ фΥ Wƻƛƴ ¦!± ǘƻ [b¢ ƴŜǘǿƻǊƪ ............................................................................................................... сπру 

{ǘŜǇ млΥ .ƛƴŘ ¦!± ǿƛǘƘ !/{н нлнм ............................................................................................................ сπсо 

{ǘŜǇ ммΥ /ƻƴƴŜŎǘ ¦!± ǘƻ ·w¢Yп ǳƴŘŜǊ [b¢ bŜǘǿƻǊƪ ................................................................................ сπср 

[b¢ bŜǘǿƻǊƪ /ƻƴŦƛƎǳǊŀǘƛƻƴ aŜǘƘƻŘ ¢ǿƻ ς ά!ŘŘ ōŜŦƻǊŜ /ƻƴŦƛƎǳǊŜ ²LCL έ .................................................... сπсу 
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CƛȄŜŘ w¢Y {ǘŀǘƛƻƴ .......................................................................................................................................... мнπтр 

hǾŜǊǾƛŜǿ .................................................................................................................................................. мнπтр 

LƴǎŜǊǘ {La ŎŀǊŘ ƛƴǘƻ aǳǎƘǊƻƻƳ ƘŜŀŘ ...................................................................................................... мнπтр 

Lƴǎǘŀƭƭ .ŀǎŜ {ǘŀǘƛƻƴ ................................................................................................................................... мнπтс 

{ƛǘŜ {ŜƭŜŎǘƛƻƴ ....................................................................................................................................... мнπтс 

Lƴǎǘŀƭƭ CƛȄŜŘ .ŀǎŜ {ǘŀǘƛƻƴ IƻƭŘŜǊ ......................................................................................................... мнπтт 

Lƴǎǘŀƭƭ {ƻƭŀǊ tŀƴŜƭǎ ............................................................................................................................... мнπту 

Lƴǎǘŀƭƭ ·w¢Y .......................................................................................................................................... мнπту 
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²ƛǊƛƴƎ vǳƛŎƪ DǳƛŘŜ .............................................................................................................................. мнπту 

hƴƭƛƴŜ !ǇǇƭƛŎŀǘƛƻƴ ............................................................................................................................... мнπул 

QR code photo, close shot photo, distant  view photo  ............................................................. мнπум 

/hw{ ς tǊƻǾƛŘŜŘ ōȅ ǘƘƛǊŘ ǇŀǊǘȅ .................................................................................................................... мнπуо 

LƴǘǊƻŘǳŎǘƛƻƴ ............................................................................................................................................. мнπуо 

/ƻƴŦƛƎǳǊŜ /hw{ ƻƴ !ǇǇ ........................................................................................................................... мнπуп 

/ƘŀǇǘŜǊ мо tƻǿŜǊ {ǳǇǇƭȅ .................................................................................................................... моπур 

.мофсл{ {ƳŀǊǘ .ŀǘǘŜǊȅ ................................................................................................................................ моπус 

hǾŜǊǾƛŜǿ .................................................................................................................................................. моπус 

hƴκhŦŦ ƻǇŜǊŀǘƛƻƴ ................................................................................................................................. моπус 

LƴǘǊƻŘǳŎǘƛƻƴ ......................................................................................................................................... моπут 

.ŀǘǘŜǊȅ /ƻƳǇŀǘƛōƛƭƛǘȅ ........................................................................................................................... моπут 

/ƘŜŎƪ .ŀǘǘŜǊȅ {ǘŀǘǳǎ ............................................................................................................................ моπуу 

.ŀǘǘŜǊȅ tŀǊǘǎ ŀƴŘ {ŜǊƛŀƭ bǳƳōŜǊǎ ........................................................................................................ моπуф 

/ƘŀƴƎƛƴƎ .ŀǘǘŜǊȅ tŀǊǘǎ ........................................................................................................................ моπфл 

IŀǊŘǿŀǊŜ ................................................................................................................................................. моπфм 

.ŀǘǘŜǊȅ aƻǘƘŜǊōƻŀǊŘ .......................................................................................................................... моπфо 

.ŀǘǘŜǊȅ ǇƭǳƎ ......................................................................................................................................... моπфс 

5ƛǎŀǎǎŜƳōƭŜ DǳƛŘŜ .............................................................................................................................. моπфс 

!ǎǎŜƳōƭȅ DǳƛŘŜ ................................................................................................................................. моπмлн 

tǊŀŎǘƛŎŀƭ ¦ǎŜ .......................................................................................................................................... моπмло 

5ǳǊƛƴƎ ƻǇŜǊŀǘƛƻƴ ............................................................................................................................... моπмло 

/ƻƳǇƭŜǘƛƻƴ ƻŦ ²ƻǊƪ .......................................................................................................................... моπмло 

tǊƻǇŜǊƭȅ 5ƛǎǇƻǎŜ ƻŦ .ŀǘǘŜǊƛŜǎ ............................................................................................................ моπмло 

.ŀǘǘŜǊȅ ¢ƻƻƭ Yƛǘ....................................................................................................................................... моπмлп 

{ƻŦǘǿŀǊŜ ǳǇŘŀǘŜ ................................................................................................................................ моπмлп 

[ŀƴƎǳŀƎŜ /ƘŀƴƎŜ ............................................................................................................................... моπмлс 

wŜƎƛǎǘŜǊ ƻǊ [ƻƎƛƴ ŀŎŎƻǳƴǘ .................................................................................................................. моπмлт 

IŀǊŘǿŀǊŜ {ŜǘǳǇ ................................................................................................................................. моπмлу 

.ŀǘǘŜǊȅ LƴŦƻǊƳŀǘƛƻƴ ........................................................................................................................... моπммо 

CǳƴŎǘƛƻƴ ¢Ŝǎǘǎ .................................................................................................................................... моπммп 

hōǘŀƛƴ ŎȅŎƭŜǎ...................................................................................................................................... моπмнл 

¦ƴƭƻŎƪ .ŀǘǘŜǊȅ ................................................................................................................................... моπмнл 

.ŀǘǘŜǊȅ ŎŀƭƛōǊŀǘƛƻƴ ............................................................................................................................. моπмнн 

!ŎǘƛǾŀǘŜ .ŀǘǘŜǊȅ ................................................................................................................................. моπмнн 

[ƻƎ ǎȅǎǘŜƳ ......................................................................................................................................... моπмнп 

¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ ŀƴŘ aŀƛƴǘŜƴŀƴŎŜ ........................................................................................................ моπмну 

/ŀǎŜ !ƴŀƭȅǎƛǎ ..................................................................................................................................... моπмну 

LƴǎǇŜŎǘƛƻƴ ŀŦǘŜǊ ǊŜǇŀƛǊ ƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ............................................................................................. моπмон 

±ƛǎǳŀƭ ƛƴǎǇŜŎǘƛƻƴ ................................................................................................................................ моπмоо 

/ƭŜŀƴƛƴƎ ............................................................................................................................................. моπмоо 

{ǘƻǊŀƎŜ ................................................................................................................................................... моπмоп 
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9ƳŜǊƎŜƴŎȅ ǘǊŜŀǘƳŜƴǘǎ .......................................................................................................................... моπмор 

/ƭŜŀƴƛƴƎ ................................................................................................................................................. моπмос 

D/плллҌ !ǳǘƻ {ǳǇŜǊ /ƘŀǊƎŜǊ {ǘŀǘƛƻƴ ........................................................................................................ моπмоу 

hǾŜǊǾƛŜǿ ................................................................................................................................................ моπмоу 

hƛƭ /ƘŀƴƎŜ .............................................................................................................................................. моπмпл 

/ƭŜŀƴ !ƛǊ LƴƭŜǘ CƛƭǘŜǊ ............................................................................................................................... моπмпн 

LƴǎǇŜŎǘ ŦǳŜƭ ǎȅǎǘŜƳ ................................................................................................................................ моπмпн 

LƴǎǇŜŎǘ {ǇŀǊƪ ǇƭǳƎ .................................................................................................................................. моπмпо 

LƴǎǇŜŎǘ !ƛǊ ±ŀƭǾŜ .................................................................................................................................... моπмпо 

±ŜǊƛŦƛŎŀǘƛƻƴΥ /ƘŀǊƎŜ ōŀǘǘŜǊȅ ŀŦǘŜǊ ǎŜǊǾƛŎŜ .............................................................................................. моπмпо 

9ƴƎƛƴŜ /ƻƴǘǊƻƭƭŜǊ [ƛƎƘǘ LƴŘƛŎŀǘƻǊ ........................................................................................................... моπмпп 

D/плллҌ CƛǊƳǿŀǊŜ ¦ǇŘŀǘŜ.................................................................................................................... моπмпр 

¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ ..................................................................................................................................... моπмпс 

Cŀǳƭǘ ŎƻŘŜ .............................................................................................................................................. моπмпс 

/ƘŀǇǘŜǊ мп ¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ .............................................................................................................. мпπмпф 

!tt ¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ .................................................................................................................................. мпπмрл 

!tt ·ƭƻƎ ¦ǇƭƻŀŘ .................................................................................................................................... мпπмрл 

¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ /ŀǎŜǎ ........................................................................................................................... мпπмрм 

!/{н нлнм ¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ ....................................................................................................................... мпπмрн 

/ƘŜŎƪ !/{н нлнм [95 LƴŘƛŎŀǘƻǊǎ ............................................................................................................ мпπмрн 

!/{н нлнм IŀǊŘǿŀǊŜ пD bŜǘǿƻǊƪ .ŀƴŘǿƛŘǘƘ ....................................................................................... мпπмро 

!/{н !tb {ŜǘǘƛƴƎ όпD bŜǘǿƻǊƪύ ............................................................................................................ мпπмру 

!/{н нлнм CƛǊƳǿŀǊŜ LƴǘǊƻŘǳŎǘƛƻƴ ......................................................................................................... мпπмсл 

/ƘŜŎƪ !/{н w¢Y tƻǎƛǘƛƻƴƛƴƎ {ǘŀǘǳǎ ........................................................................................................ мпπмсм 

¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ /ŀǎŜǎΥ !/{н нлнм CƛǊƳǿŀǊŜ ¦ǇŘŀǘŜ ........................................................................... мпπмсо 

!/{н нлнм CƛǊƳǿŀǊŜ ¦ǇŘŀǘŜ ǳƴŘŜǊ пD bŜǘǿƻǊƪƛƴƎ aƻŘŜ ............................................................... мпπмсо 

!/{н нлнм CƛǊƳǿŀǊŜ ¦ǇŘŀǘŜ hŦŦƭƛƴŜ ................................................................................................. мпπмсс 

hǘƘŜǊ ¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ /ŀǎŜǎΥ................................................................................................................ мпπмст 

CƭƛƎƘǘ /ƻƴǘǊƻƭ ¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ ................................................................................................................... мпπмтс 

{ǳǇŜǊ·п CƭƛƎƘǘ /ƻƴǘǊƻƭ [ƛƎƘǘ LƴŘƛŎŀǘƻǊǎ .................................................................................................. мпπмтс 

{ǳǇŜǊ·п tǊƻ CƭƛƎƘǘ /ƻƴǘǊƻƭ [ƛƎƘǘ LƴŘƛŎŀǘƻǊǎ ........................................................................................... мпπмту 

/ƘŜŎƪ пD ƳƻŘǳƭŜ .ŀƴŘǿƛŘǘƘ ................................................................................................................ мпπмул 

¦!± C/ /ƘƛƴŜǎŜ ±ŜǊǎƛƻƴ ......................................................................................................................... мпπмум 

¦!± !tb {ŜǘǘƛƴƎ όпD bŜǘǿƻǊƪύ .............................................................................................................. мпπмун 

¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ /ŀǎŜǎΥ aƻǘƻǊǎ ƻǊ {ŜǊǾƻ CŀƛƭǳǊŜ ŀŦǘŜǊ CƭƛƎƘǘ /ƻƴǘǊƻƭ wŜǇƭŀŎŜƳŜƴǘ .............................. мпπмуп 

¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ /ŀǎŜǎΥ ¦!± ǳƴŘŜǊ пD bŜǘǿƻǊƪƛƴƎ ƳƻŘŜ .................................................................... мпπмут 

hǘƘŜǊ ¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ /ŀǎŜǎ ................................................................................................................. мпπмуу 

tпл ¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ .................................................................................................................................. мпπмфм 

¢ŀƛƭ [ƛƎƘǘ ................................................................................................................................................. мпπмфм 

!ǊƳ [ƛƎƘǘ ............................................................................................................................................... мпπмфн 

±пл ¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ .................................................................................................................................. мпπмфо 

¢ŀƛƭ [ƛƎƘǘ ................................................................................................................................................. мпπмфо 
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!ǊƳ [ƛƎƘǘ ............................................................................................................................................... мпπмфп 

/ŀǎŜ {ƻƭǾŜŘΥ {ǇǊŀȅ !ǊƳ ±ƛōǊŀǘƛƴƎ ! [ƻǘ ................................................................................................. мпπмфр 

tмлл ¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ ................................................................................................................................ мпπмфс 

!ǊƳ [ƛƎƘǘ ............................................................................................................................................... мпπмфс 

tǊƻōƭŜƳ {ƻƭǾŜŘΥ 9{/ CƛǊƳǿŀǊŜ ƭƻǎǎ ƻǊ ¦ǇŘŀǘŜ CŀƛƭǳǊŜ .......................................................................... мпπмфт 

wŜǾƻ/ŀǎǘ ................................................................................................................................................ мпπнлм 

{ǇƛǊŀƭ ŦŜŜŘŜǊ ƳŀƭŦǳƴŎǘƛƻƴ .................................................................................................................. мпπнлм 

/ƘŀǇǘŜǊ мр {ŜǊǾƛŎŜ ŀƴŘ aŀƛƴǘŜƴŀƴŎŜ .................................................................................................... мрπм 

DŜƴŜǊŀƭ ¦!± aŀƛƴǘŜƴŀƴŎŜ ǇǊƻƎǊŀƳ .............................................................................................................. мрπн 

aŀƛƴǘŜƴŀƴŎŜ LƴǎǇŜŎǘƛƻƴ /ȅŎƭŜ ǘŀōƭŜ .......................................................................................................... мрπн 

[ƛŦŜŘ LǘŜƳǎ wŜŦŜǊŜƴŎŜ ................................................................................................................................ мрπо 

·!D tмллκtплκ±пл aŀƧƻǊ LƴǎǇŜŎǘƛƻƴ {ŎƘŜŘǳƭŜ ........................................................................................ мрπп 

{ǘŀǊǘ ƻŦ 5ŀȅ LƴǎǇŜŎǘƛƻƴ .............................................................................................................................. мрπр 

5ŀƛƭȅ /ƭŜŀƴ !ŦǘŜǊ CƭƛƎƘǘ aƛǎǎƛƻƴ /ƻƳǇƭŜǘŜŘ .............................................................................................. мрπу 

LƴǎǘǊǳŎǘƛƻƴǎ ŦƻǊ wŜŎƻǊŘƛƴƎ LƴǎǇŜŎǘƛƻƴǎ ...................................................................................................... мрπф 

мл IƻǳǊ /ƘŜŎƪ.......................................................................................................................................... мрπмл 

/ǊƛǘƛŎŀƭ /ƘŜŎƪ ŦƻǊ tмлл ......................................................................................................................... мрπмл 

wƻǳǘƛƴŜ /ƘŜŎƪ ...................................................................................................................................... мрπмр 

нл IƻǳǊ κ с aƻƴǘƘ LƴǎǇŜŎǘƛƻƴ ................................................................................................................. мрπмф 

¢ƻǊǉǳŜ ¢Ŝƴǎƛƻƴ wŜŦŜǊŜƴŎŜ ........................................................................................................................ мрπнм 

tǊƻǇǳƭǎǘƛƻƴ {ȅǎǘŜƳ ....................................................................................................................................... мрπнс 

wŜǾƻ{ǇǊŀȅ {ȅǎǘŜƳ ........................................................................................................................................ мрπнс 

LƴǎǇŜŎǘ ǇŜǊƛǎǘŀƭǘƛŎ ǇǳƳǇ .......................................................................................................................... мрπну 

LƴǎǇŜŎǘ ǘƘŜ ǊǳōōŜǊ ǘǳōŜ ŎƛǊŎǳƛǘ ................................................................................................................ мрπнф 

wŜǾƻ/ŀǎǘ {ȅǎǘŜƳ .......................................................................................................................................... мрπон 

/ƭŜŀƴ {ǇƛǊŀƭ CŜŜŘŜǊ .................................................................................................................................. мрπоо 

±ƛǎǳŀƭ ƛƴǎǇŜŎǘ {ǇƛǊŀƭ CŜŜŘŜǊ ..................................................................................................................... мрπоп 

±пл 5ǳƻ tǊƻǇŜƭƭŜǊ 5ǊƻƴŜ ............................................................................................................................. мрπос 

±пл {ŜǊǾƻ /ŀƭƛōǊŀǘƛƻƴ .............................................................................................................................. мрπос 

/ƘŀǇǘŜǊ мс wŜƳƻǘŜ 5ŜōǳƎƎƛƴƎ ............................................................................................................ мсπпм 

{ŜǘǳǇ {ǳƴƭƻƎƛƴ wŜƳƻǘŜ /ƻƴǘǊƻƭ {ƻŦǘǿŀǊŜ .................................................................................................... мсπпн 

5ƻǿƴƭƻŀŘ {ǳƴƭƻƎƛƴ .................................................................................................................................. мсπпн 

Lƴǎǘŀƭƭ {ǳƴƭƻƎƛƴ ......................................................................................................................................... мсπпн 

/ƘŀƴƎŜ ƭŀƴƎǳŀƎŜ ǘƻ 9ƴƎƭƛǎƘ ..................................................................................................................... мсπпн 

/ƘƻƻǎŜ ƭƻƴƎπǘŜǊƳ ǇŀǎǎǿƻǊŘ .................................................................................................................... мсπпр 

/ƘŀƴƎŜ ǿƛƴŘƻǿǎ ǎŜǘǘƛƴƎ ƛŦ ŀǇǇƭƛŀōƭŜ ....................................................................................................... мсπпр 

[b¢ ǊŜƳƻǘŜ ŘŜōǳƎƎƛƴƎ................................................................................................................................. мсπпс 

aŜǘƘƻŘ мΥ LƴǘŜǊƴŜǘ ς [b¢ ς [ŀǇǘƻǇ ......................................................................................................... мсπпс 

aŜǘƘƻŘ нΥ LƴǘŜǊƴŜǘ ς /ŀōƭŜ ς [ŀǇǘƻǇ ς ²LCL ς [b¢.................................................................................. мсπрл 

aŜǘƘƻŘ оΥ LƴǘŜǊƴŜǘ ς ²LCL ς [ŀǇǘƻǇ ς /ŀōƭŜ ς [b¢ ................................................................................. мсπрн 
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aŜǘƘƻŘ пΥ LƴǘŜǊƴŜǘ ς [b¢ όǊŜƳƻǘŜ ±tb 5ŜōǳƎύ ...................................................................................... мсπрс 

¦!± wŜƳƻǘŜ 5ŜōǳƎƎƛƴƎ ............................................................................................................................... мсπрт 

aŜǘƘƻŘ мΥ LƴǘŜǊƴŜǘ ς [ŀǇǘƻǇ ς ¦!± ό²LCLύ .............................................................................................. мсπрт 

aŜǘƘƻŘ нΥ LƴǘŜǊƴŜǘ π [ŀǇǘƻǇ ς ¦!± ό/ŀōƭŜύ ............................................................................................. мсπсл 

aŜǘƘƻŘ оΥ LƴǘŜǊƴŜǘ π C/ ........................................................................................................................... мсπср 

aŜǘƘƻŘ пΥ LƴǘŜǊƴŜǘ ς [b¢ ς ¦!± .............................................................................................................. мсπсс 

aŜǘƘƻŘ рΥ ¦!± hŦŦƭƛƴŜ /ƻǇȅ [ƻƎ ............................................................................................................. мсπтл 

aŜǘƘƻŘ сΥ wŜǇƻǊǘ ŀƴŘ ¦ǇƭƻŀŘ [ƻƎ ǘƻ ǘƘŜ /ƭƻǳŘ...................................................................................... мсπто 

·w¢Yп wŜƳƻǘŜ 5ŜōǳƎ .................................................................................................................................. мсπтс 

aŜǘƘƻŘΥ LƴǘŜǊƴŜǘ ς [b¢ ς ·w¢Yп ............................................................................................................. мсπтс 

!/{н wŜƳƻǘŜ 5ŜōǳƎƎƛƴƎ ............................................................................................................................. мсπум 

aŜǘƘƻŘΥ LƴǘŜǊƴŜǘ ς [ŀǇǘƻǇ ς !/{н .......................................................................................................... мсπум 

/ƘŀǇǘŜǊ мт {ȅǎǘŜƳ CŀƛƭǳǊŜ ..................................................................................................................... мтπн 

CƭƛƎƘǘ 9ǾŜƴǘǎ ................................................................................................................................................... мтπо 

CƭƛƎƘǘ {ŀŦŜǘȅ aŀƴŀƎŜƳŜƴǘ ........................................................................................................................... мтπмн 

!ǳǘƻƴƻƳƻǳǎ ŦƭƛƎƘǘ ŦŀƛƭǳǊŜ ........................................................................................................................ мтπмн 

aŀƴǳŀƭ ŦƭƛƎƘǘ ŦŀƛƭǳǊŜ ................................................................................................................................ мтπмо 
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Chapter 1  

 

5!6 #ÏÍÐÏÎÅÎÔÓȟ 3ÅÃÔÉÏÎÓȟ 

ÁÎÄ 3ÙÓÔÅÍÓ 
  



 

мπн 
 

 

 5!6 #ÏÎÆÉÇÕÒÁÔÉÏÎ 3ÃÈÅÍÁÔÉÃ  

tпл {ŎƘŜƳŀǘƛŎ 

 

±пл {ŎƘŜƳŀǘƛŎ 

 

XVE Sruw
Uhvhuyhg

Whuudlq Prgxoh

Uhvhuyhg

ZlIl Dqwhqqd

UWNεOζ

UWNεUζ

7JDqwhqqd +O,
7J Dqwhqqd +U,

UWN Il{hg Vwdwlrq
XSVPrgxoh

Vwdwxv Lqglfdwru

UhvhuyhgG|qdplf Udgdu

UhdoWhuud

SVO ISY Fdphud

Edwwhu|

Oltxlg Frqwdlqhu

Edwwhu| Sruw

Vsud|2Vsuhdg
Frqwuro Xqlw

Frqwdlqhu Vrfnhw

OHG P4OHG P5

OHG P6 OHG P7

Qr}}oh Qr}}oh

Vhdufkoljkw

Sxps Sxps

εUζ εOζ

HVF Kxe
Prwru

HVF

Prwru Prwru

Prwru

HVF

HVFHVF



 

мπо 
 

tмлл {ŎƘŜƳŀǘƛŎ 

 

 

  



 

мπп 
 

 

0ÒÏÐÕÌÓÉÏÎ 3ÙÓÔÅÍ 

hǾŜǊǾƛŜǿ 

¦!± ǇǊƻǇǳƭǎƛƻƴ ǎȅǎǘŜƳ ƛǎ ǘƘŜ ƳŀŎƘƛƴŜ ǘƘŀǘ ǇǊƻŘǳŎŜǎ ŦƻǊŎŜ ǘƻ Ǌǳƴ ǘƘŜ ŀƛǊŎǊŀŦǘΦ ¢ƘŜ ŦƻǊŎŜ ƻŦ ŦƭƛƎƘǘ Ŏƻƴǎƛǎǘǎ ƻŦ 

ŀƭǘƛǘǳŘŜΣ ǊƻƭƭΣ ǇƛǘŎƘΣ ŀƴŘ ȅŀǿΦ !ƛǊ ŦƭǳƛŘ ƛǎ ŀŎŎŜƭŜǊŀǘŜŘ ōȅ ǘƘŜ ǊŀǇƛŘƭȅ ǎǇƛƴƴƛƴƎ ǇǊƻǇŜƭƭŜǊǎΣ ŀƴŘ ǘƘŜ ǊŜŀŎǘƛƻƴ ǘƻ 

ǘƘƛǎ ŀŎŎŜƭŜǊŀǘƛƻƴ ǇǊƻŘǳŎŜǎ ŀ ŦƻǊŎŜ ƻƴ ǘƘŜ ŀƛǊŎǊŀŦǘΦ 

 

 tпл ±пл tмлл 

aŀȄƛƳǳƳ ¢ŀƪŜƻŦŦ ²ŜƛƎƘǘ пфΦм ƪƎ прΦу ƪƎ уу ƪƎ 

wŀǘŜŘ ¢ŀƪŜƻŦŦ ²ŜƛƎƘǘ пфΦм ƪƎ ό{ǇǊŀȅƛƴƎύ 

пфΦм ƪƎ ό{ǇǊŜŀŘƛƴƎύ 

прΦу ƪƎ ό{ǇǊŀȅƛƴƎύ 

прΦу ƪƎ ό{ǇǊŜŀŘƛƴƎύ 

уу ƪƎ ό{ǇǊŀȅƛƴƎύ 

рмΦр ƪƎ ό{ǇǊŜŀŘƛƴƎύ 

aŀȄƛƳǳƳ hǇŜǊŀǘƛƴƎ CƭƛƎƘǘ {ǇŜŜŘ 

ό5ȅƴŀƳƛŎ ǊŀŘŀǊ hƴκhŦŦύ 

млƳκǎ уƳκǎ моΦуƳκǎ 

ϝbƻ ƳŀǘǘŜǊ ǘƘŀǘ ŘȅƴŀƳƛŎ ǊŀŘŀǊ ƛǎ ƻƴ ƻǊ ƻŦŦΣ ǘƘŜƛǊ ƳŀȄƛƳǳƳ ƻǇŜǊŀǘƛƴƎ ŦƭƛƎƘǘ ǎǇŜŜŘ ŀǊŜ ǘƘŜ ǎŀƳŜΦ 

 

 

aƻŘŜƭ IƻǾŜǊƛƴƎ 5ǳǊŀǘƛƻƴ  

ϝ ¢ŜǎǘŜŘ ƛƴ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘ ƴŜŀǊ ǎŜŀ ƭŜǾŜƭ ǿƛǘƘ ŀ ǿƛƴŘ ǎǇŜŜŘ ƻŦ ƭŜǎǎ ǘƘŀƴ о ƳκǎΦ CƻǊ ǊŜŦŜǊŜƴŎŜ ƻƴƭȅ 

tпл мр Ƴƛƴ όǿƛǘƘ ƴƻπƭƻŀŘ ϪнлΣллл Ƴ!Ƙ ϧ ǘŀƪŜƻŦŦ ǿŜƛƎƘǘΥ нфΦм ƪƎύ 

сΦр Ƴƛƴ όǿƛǘƘ ŦǳƭƭπƭƻŀŘ ϪнлΣллл Ƴ!Ƙ ϧ ǘŀƪŜƻŦŦ ǿŜƛƎƘǘΥ пфΦм ƪƎύ 

±пл моΦр Ƴƛƴ όǿƛǘƘ ƴƻπƭƻŀŘ ϪнлΣллл Ƴ!Ƙ ϧ ǘŀƪŜƻŦŦ ǿŜƛƎƘǘΥ нфΦу ƪƎύ 

сΦу Ƴƛƴ όǿƛǘƘ ŦǳƭƭπƭƻŀŘ ϪнлΣллл Ƴ!Ƙ ϧ ǘŀƪŜƻŦŦ ǿŜƛƎƘǘΥ прΦу ƪƎύ 

tмлл мтƳƛƴ όƴƻπƭƻŀŘ ϪнллллƳ!Ƙ Ȅн ϧ ǘŀƪŜƻŦŦ ǿŜƛƎƘǘ пуƪƎύ 

тƳƛƴ όŦǳƭƭπƭƻŀŘ ϪнллллƳ!Ƙ Ȅн ϧ ǘŀƪŜƻŦŦ ǿŜƛƎƘǘ ууƪƎύ 

tмлл ǇǊƻǇǳƭǎƛƻƴ ǎȅǎǘŜƳ ǎŎƘŜƳŀǘƛŎǎ 



 

мπр 
 

 
 

 

!ǘǘƛǘǳŘŜ CƭȅƛƴƎΥ 9ǎǘŀōƭƛǎƘƛƴƎ /ƻƴǘǊƻƭ ƻŦ ǘƘŜ !ƛǊŎǊŀŦǘΩǎ CƭƛƎƘǘ tŀǘƘ 

!ǘǘƛǘǳŘŜ ǇǊƻǾƛŘŜǎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ŀƴ ƻōƧŜŎǘϥǎ ƻǊƛŜƴǘŀǘƛƻƴ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ ƭƻŎŀƭ ƭŜǾŜƭ ŦǊŀƳŜ όƘƻǊƛȊƻƴǘŀƭ 

ǇƭŀƴŜύ ŀƴŘ ǘǊǳŜ ƴƻǊǘƘΦ Db{{ ŀǘǘƛǘǳŘŜ ǎƻƭǳǘƛƻƴǎ ǘȅǇƛŎŀƭƭȅ Ŏƻƴǎƛǎǘ ƻŦ ǘƘǊŜŜ ŎƻƳǇƻƴŜƴǘǎΥ ǊƻƭƭΣ ǇƛǘŎƘ ŀƴŘ ȅŀǿΦ 

 
¢ƘŜ ŜŀǎƛŜǎǘ ǿŀȅ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǿƘŀǘ ǿŜ ƳŜŀƴ ōȅ ŀǘǘƛǘǳŘŜ ƛǎ ǘƻ ŎƻƴǎƛŘŜǊ ŀ ǇƭŀƴŜ ǿƛǘƘ ǘƘǊŜŜ ƭƛƴŜŀǊ ŀȄƛǎ ǊǳƴƴƛƴƎ 

ǘƘǊƻǳƎƘ ƛǘΥ 

¶ Wing up/down = Roll 

¶ Nose up/down = Pitch 

¶ Nose left/right = heading/yaw/azimuth 

 



 

мπс 
 

 

!ƴƎǳƭŀǊ ƳŜŀǎǳǊŜƳŜƴǘ ƻƴ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ ǇƭŀƴŜΣ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘǊǳŜ ƴƻǊǘƘΣ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ȅŀǿΦ ¸ŀǿ ƛǎ ŀƭǎƻ 

ƪƴƻǿƴ ŀǎ ŀȊƛƳǳǘƘ ƻǊ ƘŜŀŘƛƴƎΦ ¢ƘŜ ŀƴƎǳƭŀǊ ƳŜŀǎǳǊŜƳŜƴǘ ƻƴ ǘƘŜ ǾŜǊǘƛŎŀƭ ǇƭŀƴŜΣ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ ƭƻŎŀƭ 

ƭŜǾŜƭ ŦǊŀƳŜΣ ƛǎ ŎƻƳǇǳǘŜŘ ŀǎ ǇƛǘŎƘ ƻǊ ǊƻƭƭΦ 

 

!ǘǘƛǘǳŘŜ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ŦƻǊ ǇǊŜŎƛǎŜ ǇƻǎƛǘƛƻƴƛƴƎ ƛƴ ¦!±Φ  

CƻǊ ·!D ¦!±Σ ǘƘŜ ŀǘǘƛǘǳŘŜ ŦƭȅƛƴƎ ǿƛƭƭ ƭƻƻƪǎ ƭƛƪŜΥ  

 

tплκtмллΥ 

 

LŦ ǘƘŜ ǘƛƭǘ ŀƴƎƭŜ ǊŜŀŎƘŜǎ ƛǘǎ ƭƛƳƛǘΣ ǘƘŜ ¦!± Ƴŀȅ ƭƻǎǘ ōŀƭŀƴŎŜ ŀƴŘ Ǉƻǎǎƛōƭȅ ŎǊŀǎƘ ƛƳƳŜŘƛŀǘŜƭȅΦ  

¢ƻ ŀǾƻƛŘ ǘƘƛǎ ŀŎŎƛŘŜƴǘΣ ǇƭŜŀǎŜ Řƻ ƴƻǘ Ŧƭȅ ȅƻǳǊ ŘǊƻƴŜ ǿƘŜƴΣ  

 ̧ tƻƻǊ ǇǊƻǇǳƭǎƛƻƴ ǎȅǎǘŜƳ 

 ̧ {ǘǊƻƴƎ ǿƛƴŘ  

 ̧ IŜŀǾŜ Ǌŀƛƴ 



 

мπт 
 

 ̧ ŎƻƴǘŀƛƴŜǊ ƛǎ ǘƻƻ Ŧǳƭƭ 

 

 

wŜƎŀǊŘƛƴƎ ǘƻ tмлл wŜǾƻ/ŀǎǘΣ ƛǘǎ ǇǊƻǇǳƭǎƛƻƴ ǎȅǎǘŜƳ ǊŜǉǳƛǊŜǎ ŀǘ ƭŜŀǎǘ ǘǿƻ ōŀǘǘŜǊƛŜǎ ǘƻ ǘŀƪŜ ƻŦŦΦ 

wŜƎŀǊŘƛƴƎ ǘƻ tмлл wŜǾƻ{ǇǊŀȅΣ ƛǘǎ ǇǊƻǇǳƭǎƛƻƴ ǎȅǎǘŜƳ ǊŜǉǳƛǊŜǎ ŀǘ ƭŜŀǎǘ ƻƴŜ ōŀǘǘŜǊȅ ǘƻ ǘŀƪŜ ƻŦŦΦ 

  

  



 

мπу 
 

 

±пл 5ǳƻ tǊƻǇŜƭƭŜǊǎ 5ǊƻƴŜ 5ŀǘŀ Ŧƭƻǿ 

 

 

 

±пл ŀǘǘƛǘǳŘŜΥ 

 

  



 

мπф 
 

 

aƻǘƻǊ όǘƘǊŜŜπtƘŀǎŜ LƴŘǳŎǘƛƻƴ aƻǘƻǊύ 

¢ƘŜ ƳƻǘƻǊ ƛǎ ǳǎŜŘ ǘƻ ŎƻƴǾŜǊǘ ŀƴ ŜƭŜŎǘǊƛŎŀƭ ŦƻǊƳ ƻŦ ŜƴŜǊƎȅ ƛƴǘƻ 

ƳŜŎƘŀƴƛŎŀƭ ŦƻǊƳΦ ·!D ǳǎŜǎ ǘƘǊŜŜ ǇƘŀǎŜ ƛƴŘǳŎǘƛƻƴ ƳƻǘƻǊ ǘƘŀǘ 

ƻǇŜǊŀǘŜǎ ƻƴ ǘƘǊŜŜ ǇƘŀǎŜ ǎǳǇǇƭȅΦ ¢ƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƛǎ ǾŜǊȅ 

ǎƛƳǇƭŜ ŀƴŘ ǊƻōǳǎǘΦ Lǘ Ƙŀǎ Ƴŀƛƴƭȅ ǘǿƻ ǇŀǊǘǎΦ ¢ƘŜȅ ŀǊŜ ǎǘŀǘƻǊ 

ŀƴŘ ǊƻǘƻǊΦ ¢ƘŜ ǘƘǊŜŜπǇƘŀǎŜ ǎǳǇǇƭȅ ŎǳǊǊŜƴǘ ǇǊƻŘǳŎŜǎ ŀƴ 

ŜƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ŦƛŜƭŘ ƛƴ ǘƘŜ ǎǘŀǘƻǊ ǿƛƴŘƛƴƎ ǿƘƛŎƘ ƭŜŀŘǎ ǘƻ 

ƎŜƴŜǊŀǘŜ ǘƘŜ ǘƻǊǉǳŜ ƛƴ ǘƘŜ ǊƻǘƻǊ ǿƛƴŘƛƴƎ ƻŦ ǘƘǊŜŜ ǇƘŀǎŜ 

ƛƴŘǳŎǘƛƻƴ ƳƻǘƻǊ ƘŀǾƛƴƎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘΦ 

 

 
 

¦!± aƻŘŜƭ 5ƛŀƎǊŀƳ 

tмлл 9bκ/b 

tпл 9bκ/b 

 

 
±пл /b 

 

±пл 9b 

 

 

  



 

мπмл 
 

9ƭŜŎǘǊƻƴƛŎ {ǇŜŜŘ /ƻƴǘǊƻƭƭŜǊ 

¢ƘŜ ŜƭŜŎǘǊƻƴƛŎ ǎǇŜŜŘ ŎƻƴǘǊƻƭƭŜǊ ό9{/ύ ƛǎ ŀƴ ŜǎǎŜƴǘƛŀƭ ǇŀǊǘ ƻŦ ŀƴ ¦!± ǇǊƻǇǳƭǎƛƻƴ ǎȅǎǘŜƳΩǎ ƘŀǊŘǿŀǊŜΦ Lǘ ŀŎǘǎ ƭƛƪŜ 

ǘƘŜ ōǊŀƛƴ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ōȅ ǘŜƭƭƛƴƎ ǘƘŜ ƳƻǘƻǊ Ƙƻǿ Ŧŀǎǘ ǘƻ Ǝƻ ōŀǎŜŘ ƻƴ Řŀǘŀ ǎƛƎƴŀƭǎ ƛǘ ǊŜŎŜƛǾŜǎ ŦǊƻƳ ǘƘŜ ŦƭƛƎƘǘ 

ŎƻƴǘǊƻƭΦ ¢ƘŜ ǊƻƭŜ ƻŦ ǘƘŜ 9{/ ƛǎ ǘƻ ŀŎǘ ŀǎ ǘƘŜ ǊŜƎǳƭŀǘƛƴƎ ƳƛŘŘƭŜƳŀƴ ōŜǘǿŜŜƴ ǘƘŜ ōŀǘǘŜǊȅ ŀƴŘ ǘƘŜ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊΦ 

Lǘ ŎƻƴǘǊƻƭǎ ǘƘŜ Ǌƻǘŀǘƛƻƴ ƻŦ ǘƘŜ ƳƻǘƻǊ ōȅ ŘŜƭƛǾŜǊƛƴƎ ǘƛƳŜŘ ŜƭŜŎǘǊƛŎ ǎƛƎƴŀƭǎ ǘƘŀǘ ŀǊŜ ǘǊŀƴǎƭŀǘŜŘ ƛƴǘƻ ŎƘŀƴƎŜǎ ƛƴ 

ǎǇŜŜŘΦ Lǘ ǳǎŜǎ ǘƘŜ ŘƛǊŜŎǘ ŎǳǊǊŜƴǘ ŦǊƻƳ ǘƘŜ ōŀǘǘŜǊȅ ŎƻǳǇƭŜŘ ǿƛǘƘ ŀ ǎǿƛǘŎƘ ǎȅǎǘŜƳ ǘƻ ŀŎƘƛŜǾŜ ŀƴ ŀƭǘŜǊƴŀǘƛƴƎ 

ǘƘǊŜŜπǇƘŀǎŜ ŎǳǊǊŜƴǘ ǘƘŀǘ ƛǎ ǎŜƴǘ ǘƻ ǘƘŜ ƳƻǘƻǊΦ 

 

/ƻƳǇŀǊƛǎƻƴ ¢ŀōƭŜ ƻŦ tплκ±плκtмлл 

 tпл 9{/ ±пл 9{/ tмлл 9{/ 

ǇƘƻǘƻ 

  

 

[95 

ƛƴŘƛŎŀǘƻǊ 

¦ ¦ ᴞ 

CƻƭŘŀōƭŜ tǊƻǇŜƭƭŜǊ 

5ǊƻƴŜ ǇǊƻǇŜƭƭŜǊǎ ŀǊŜ ŀ ǊŜǇƭŀŎŜŀōƭŜ ǇŀǊǘ ƻŦ ŀ ŘǊƻƴŜ ǘƘŀǘ ƎŜƴŜǊŀǘŜ ŀƛǊŦƭƻǿ ōȅ ǊŀǇƛŘƭȅ ǎǇƛƴƴƛƴƎ ǿƘƛŎƘ ŀŎǘǎ ŀǎ ŀ 

ǇǊƻǇǳƭǎƛƻƴ ǎȅǎǘŜƳ ǘƘŀǘ ŎǊŜŀǘŜǎ ƭƛŦǘ ŀƴŘ ŜƴŀōƭŜǎ ŀ ŘǊƻƴŜ ǘƻ ŦƭȅΦ /ƘŀƴƎƛƴƎ ǘƘŜ ǎǇŜŜŘ ƻŦ ǎǇŜŎƛŦƛŎ ǇǊƻǇŜƭƭŜǊǎ 

ŜƴŀōƭŜǎ ƛǘ ǘƻ ŀǎŎŜƴŘΣ ŘŜǎŎŜƴŘΣ ƘƻǾŜǊ ƛƴ ǇƭŀŎŜ ŀƴŘ ƛǘ ŀƭǎƻ ŀŦŦŜŎǘǎ ǘƘŜ ŘǊƻƴŜΩǎ ȅŀǿΣ ǇƛǘŎƘΣ ŀƴŘ ǊƻƭƭΦ 

 

 tмлл tǊƻǇŜƭƭŜǊ 

птϦ /² 

 

птϦ //² 

 



 

мπмм 
 

tǊƻǇŜƭƭŜǊ ǘƛǇ ǳǇκŘƻǿƴ Ŏŀƴ ǿŜŀƪŜƴ ǘƘŜ ǾƻǊǘŜȄΦ  

 

 

·!D ǇǊƻǇŜƭƭŜǊǎ ǘƛǇǎΦ {ƻƳŜ ǘƛǇ ǳǇ ǿƘƛƭŜ ƻǘƘŜǊǎ ǘƛǇ ŘƻǿƴΦ .ǳǘ ōƻǘƘ ŀǊŜ ǇǊƻǾŜƴ ǘƻ ǿŜŀƪŜƴ ǾƻǊǘŜȄΦ  

 

LŦ ȅƻǳ ŀǊŜ ƴƻǘ ǎǳǊŜ ǿƘŀǘ ǾƻǊǘŜȄ ƛǎΦ ¢ƘŜ ōŜƭƻǿ ǇƛŎǘǳǊŜ ƛǎ ǘƘŜ ǇǊƻǇŜƭƭŜǊǎ ǾƻǊǘŜȄ ƛƴ ŦƭǳƛŘΦ  

   



 

мπмн 
 

2ÅÖÏ3ÐÒÁÙ  

±ŀǊƛŀƴǘǎ 

 tпл ±пл tмлл 

¢ŀƴƪ ǇƘƻǘƻ 

   

¢ŀƴƪ ǎƛȊŜ нл мс пл[ 

aŀȄΦ Ŧƭƻǿ ǊŀǘŜ мл[κƳƛƴ мл[κƳƛƴ мн[κƳƛƴ 

ƴǳƳōŜǊ ƻŦ tŜǊƛǎǘŀƭǘƛŎ tǳƳǇ н н н 

!ǘƻƳƛȊŜŘ ŘǊƻǇƭŜǘ ǎƛȊŜ слπплл ˃Ƴ слπплл ˃Ƴ слπплл ˃Ƴ 

aŀȄΦ ǎǇǊŀȅƛƴƎ ǿƛŘǘƘ млƳ млƳ млƳ 

!ŘƧǳǎǘŀōƭŜ ǎǇǊŀȅ ōŀǊ ¦ ¦ ᴞ 

ƳŀƎƴŜǘƛŎ Ŧƭƻŀǘ ƭŜǾŜƭ ǘǊŀƴǎƳƛǘǘŜǊ ᴞ ᴞ ᴞ 

 

tмлл wŜǾƻ{ǇǊŀȅ {ǘǊǳŎǘǳǊŜ 

 



 

мπмо 
 

 

 



 

мπмп 
 

.ŀǎƛŎ /ƻƴŎŜǇǘ ƻŦ {ƳŀǊǘ [ƛǉǳƛŘ ¢ŀƴƪ 

ƳŀƎƴŜǘƛŎ Ŧƭƻŀǘ ƭŜǾŜƭ ǘǊŀƴǎƳƛǘǘŜǊ 

! Ŧƭƻŀǘ ƳƻǾŜǎ ǿƛǘƘ ǘƘŜ ƭƛǉǳƛŘ ǎǳǊŦŀŎŜΦ aŀƎƴŜǘǎ ǿƛǘƘƛƴ ǘƘŜ Ŧƭƻŀǘ ŎŀǳǎŜ ŀ ŎƘŀƴƎŜ ƛƴ ǊŜǎƛǎǘŀƴŎŜ ŀƭƻƴƎŜ ŀ ǊŜǎƛǎǘ

ƻǊ ŎƘŀƛƴ ōǳƛƭǘ ƛƴǘƻ ǘƘŜ ǎŜƴǎƛƴƎ ǇǊƻōŜΦ ¢ƘŜ ŎƘŀƴƎŜ ƛƴ ǊŜǎƛǎǘŀƴŎŜ ƛǎ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ƭŜǾŜƭ ƻŦ ǘƘŜ ƭƛǉǳƛŘΦ 

¢Ƙƛǎ ŘŜǎƛƎƴ ƻŦ Ŧƭƻŀǘ ƭŜǾŜƭ ǘǊŀƴǎƳƛǘǘŜǊ ƛǎ ƴƻƴπƛƴǾŀǎƛǾŜ ŀƴŘ ǇǊƻǘŜŎǘŜŘ ǘƘŜ ŜƭŜŎǘǊƻƴƛŎǎ ŎƻƳǇƻƴŜƴǘǎ ŦǊƻƳ 

ŎƘŜƳƛŎŀƭ ŜǊƻǎƛƻƴΦ  

 
 

 

 

 

tŜǊƛǎǘŀƭǘƛŎ ǇǳƳǇ 

! ǇŜǊƛǎǘŀƭǘƛŎ ǇǳƳǇΣ ŀƭǎƻ ŎƻƳƳƻƴƭȅ ƪƴƻǿƴ ŀǎ ŀ ǊƻƭƭŜǊ 

ǇǳƳǇΣ ƛǎ ŀ ǘȅǇŜ ƻŦ ǇƻǎƛǘƛǾŜ ŘƛǎǇƭŀŎŜƳŜƴǘ ǇǳƳǇ ǳǎŜŘ ŦƻǊ 

ǇǳƳǇƛƴƎ ŀ ǾŀǊƛŜǘȅ ƻŦ ŦƭǳƛŘǎΦ ¢ƘŜ ŦƭǳƛŘ ƛǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ŀ 

ŦƭŜȄƛōƭŜ ǘǳōŜ ŦƛǘǘŜŘ ƛƴǎƛŘŜ ŀ ŎƛǊŎǳƭŀǊ ǇǳƳǇ ŎŀǎƛƴƎΦ ¢ƘŜ 

ǇŜǊƛǎǘŀƭǘƛŎ ǇǳƳǇǎ ǿƻǊƪ ǘƘǊƻǳƎƘ ǊƻǘŀǊȅ ƳƻǘƛƻƴΦ ¢ƘŜ ǊƻǘƻǊ 

Ƙŀǎ н ǿƛǇŜǊǎ ŀǘǘŀŎƘŜŘ ǘƻ ƛǘǎ ŜȄǘŜǊƴŀƭ ŎƛǊŎǳƳŦŜǊŜƴŎŜΣ 

ǿƘƛŎƘ ŎƻƳǇǊŜǎǎ ǘƘŜ ŦƭŜȄƛōƭŜ ǘǳōŜ ŀǎ ǘƘŜȅ ǊƻǘŀǘŜ ōȅΦ ¢ƘŜ 

ǇŀǊǘ ƻŦ ǘƘŜ ǘǳōŜ ǳƴŘŜǊ ŎƻƳǇǊŜǎǎƛƻƴ ƛǎ ŎƭƻǎŜŘΣ ŦƻǊŎƛƴƎ ǘƘŜ 

ŦƭǳƛŘ ǘƻ ƳƻǾŜ ǘƘǊƻǳƎƘ ǘƘŜ ǘǳōŜΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ŀǎ ǘƘŜ ǘǳōŜ 

ƻǇŜƴǎ ǘƻ ƛǘǎ ƴŀǘǳǊŀƭ ǎǘŀǘŜ ŀŦǘŜǊ ǘƘŜ ǊƻƭƭŜǊǎ ǇŀǎǎΣ ƳƻǊŜ 

ŦƭǳƛŘ ƛǎ ŘǊŀǿƴ ƛƴǘƻ ǘƘŜ ǘǳōŜΦ ¢Ƙƛǎ ǇǊƻŎŜǎǎ ƛǎ ŎŀƭƭŜŘ 

ǇŜǊƛǎǘŀƭǎƛǎ ŀƴŘ ƛǎ ǳǎŜŘ ƛƴ ·!D ǎǇǊŀȅ ǎȅǎǘŜƳΦ  

 

bƻΦ tŜǊƛǎǘŀƭǘƛŎ ǇǳƳǇ Ƴƻǘƛƻƴ ƛƴ 

ƻƴŜ ŎȅŎƭŜ  

м 

 

н 

 



 

мπмр 
 

 

 

о 

 

п 

 

р 

 

с 

 
 

 

 

 

 

tŜǊƛǎǘŀƭǘƛŎ tǳƳǇ ±плΣ tпл tмлл 

tƘƻǘƻ όǇǳƳǇ !Σ ǇǳƳǇ .ύ 

  

vǳŀƴǘƛǘȅ н н 

±ƻƭǘŀƎŜ рл± рл± 

aŀȄƛƳǳƳ {ȅǎǘŜƳ Cƭƻǿ wŀǘŜ мл[κƳƛƴ мн[κƳƛƴ 

aŀȄƛƳǳƳ Cƭƻǿ wŀǘŜ  

ό{ƛƴƎƭŜ tǳƳǇύ 

р[κƳƛƴ с[κƳƛƴ 

Lƴǎǘŀƭƭŀǘƛƻƴ ¦ƴŘŜǊ ŦǳǎŜƭŀƎŜ 5ŜǘŀŎƘŀōƭŜ [ƛǉǳƛŘ ǘŀƴƪ  

  



 

мπмс 
 

2ÅÖÏ#ÁÓÔ ς ÆÏÒ 0ρππ 

LƴǘǊƻŘǳŎǘƛƻƴ 

wŜǾƻ/ŀǎǘ н ƛǎ ŀ ǎǇǊŜŀŘƛƴƎ ǎȅǎǘŜƳ ŘŜǎƛƎƴŜŘ ŦƻǊ tмллΦ Lǘ ŀŘƻǇǘǎ ŀ ōǊŀƴŘπƴŜǿ ŘŜǎƛƎƴ ŦƻǊ ǎǇǊŜŀŘƛƴƎ ŘƛǎŎ ŀƴŘ 

ǎŎǊŜǿ ŦŜŜŘŜǊΣ ǊŜǎƘŀǇŜ ǘƘŜ ǎǇǊŜŀŘ ƳŜǘƘƻŘƻƭƻƎȅ ƻŦ ŀƎǊƛŎǳƭǘǳǊŀƭ ŘǊƻƴŜǎ ǘƘŀǘ ƎǊŜŀǘƭȅ ŜƴƘŀƴŎŜ ǘƘŜ ŜŦŦƛŎƛŜƴŎȅ 

ŀƴŘ ŀŎŎǳǊŀŎȅ ƻŦ ǎǇǊŜŀŘƛƴƎ ƎǊŀƴǳƭŜǎΦ 

 

 

  



 

мπмт 
 

{ǘǊǳŎǘǳǊŜ  

 

 

 

 



 

мπму 
 

 

 

  



 

мπмф 
 

aŀƛƴ /ƻƳǇƻƴŜƴǘ 

 

 

¢ƘŜ ǘǿƻ ƪŜȅ ƳŜŎƘŀƴƛŎŀƭ ǇŀǊǘǎ ƻŦ wŜǾƻ/ŀǎǘ ǎȅǎǘŜƳ ƛǎ ǘƘŜ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ŀƴŘ ǎǇǊŜŀŘƛƴƎ ŘƛǎŎΦ  

¢ƘŜ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ Ŧƭƻǿ ƻŦ ƎǊŀƴǳƭŜǎΦ 

¢ƘŜ ǎǇǊŜŀŘ ŘƛǎŎ ƛǎ ǳǎŜŘ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ǎǇǊŜŀŘ ǿƛŘǘƘΦ 

 

 

  



 

мπнл 
 

&ÁÓÔ ÒÅÌÅÁÓÅ 

Cŀǎǘ ǊŜƭŜŀǎŜ ŀƭƭƻǿǎ ǳǎŜǊ ǉǳƛŎƪƭȅ ŎƭŜŀƴ ƻǊ ŎƘŀƴƎŜ ǎǇƛǊŀƭ ŦŜŜŘŜǊΦ 

  
 

 

!ÐÐÌÉÃÁÔÉÏÎ ÓÙÓÔÅÍ ÃÁÂÌÅ ÈÕÂ  

!ǇǇƭƛŎŀǘƛƻƴ ǎȅǎǘŜƳ ŎŀōƭŜ Ƙǳō Ŏƻƴǘŀƛƴǎ ǘƘŜ ƘƛƎƘ ǾƻƭǘŀƎŜ ŎƛǊŎǳƛǘǊȅ ǘƘŀǘ ŎƻƴǘǊƻƭǎ wŜǾƻ/ŀǎǘ ƻǇŜǊŀǘƛƻƴΦ 

 

  



 

мπнм 
 

 

'ÒÁÎÕÌÅ #ÏÎÔÁÉÎÅÒ 

DǊŀƴǳƭŜ ŎƻƴǘŀƛƴŜǊ Ƙŀǎ ǘƘŜ ŦǳƴƴŜƭ ǎƘŀǇŜ ǘƘŀǘ ŀƭƭƻǿǎ ǘƘŜ ƎǊŀƴǳƭŜ ƴŀǘǳǊŀƭƭȅ ƳƻǾŜǎ ǘƻ ǘƘŜ ōƻǘǘƻƳΦ  

 

 

¢ƘŜ ǘǊŀǇŜȊƻƛŘ ǎƘŀǇŜ ŀƭƭƻǿǎ ƎǊŀƴǳƭŜǎ Ŧƭƻǿ ŘƻǿƴǿŀǊŘ ǎƳƻƻǘƘƭȅΣ ŀƴŘ ƳƛƴƛƳƛȊŜ ƎǊŀƴǳƭŜǎ ǘǊŀǇǇŜŘ ƛƴǎƛŘŜ ǘƘŜ 

ŎƻƴǘŀƛƴŜǊΦ   

 
 

  



 

мπнн 
 

 

3ÐÉÒÁÌ &ÅÅÄÅÒ -ÏÔÏÒ 

{ǇƛǊŀƭ ŦŜŜŘŜǊ ƳƻǘƻǊ ŀƭƭƻǿǎ ǘƘŜ Ǌƻǘŀǘƛƻƴ ƻŦ ǎǇƛǊŀƭ ŦŜŜŘŜǊΦ  

¢ƘŜ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ƳƻǘƻǊ ŀƴŘ 9{/ ŀǊŜ ǎŜŀƭŜŘ ƛƴǎƛŘŜ ǘƘŜ  

  

 

¢ƘŜ ƎŜŀǊ ƳŀǊƪ ǎƘƻǳƭŘ ōŜ ŀƭƛƎƴ ǿƛǘƘ ōŀǎŜ ƭƛƴŜΦ 

 

 

 



 

мπно 
 

¢ƘŜ ǇƛŎǳǘǊŜǎ ƻŦ ǎȅƴŎƘǊƻƴƛȊŜŘ ƎŜŀǊΥ 

ǎȅƴŎƘǊƻƴƛȊŜŘ ƎŜŀǊ ƻŦ ǎǇƛǊŀƭ ŦŜŜŘŜǊ {ȅƴŎƘǊƻƴƛȊŜŘ ƎŜŀǊ ƻŦ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ƳƻǘƻǊ 

 

 

 

 

  



 

мπнп 
 

 

3ÐÉÒÁÌ &ÅÅÄÅÒ 

{ǇƛǊŀƭ ŦŜŜŘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŘŜƭƛǾŜǊ ƎǊŀƴǳƭŜǎ ǘƻ ǎǇǊŜŀŘŜǊ ŘƛǎŎ ƛƴ ŎŜǊǘŀƛƴ ǊŀǘŜΦ 5ǳǊƛƴƎ ǘƘŜ ŦƭƛƎƘǘ ƳƛǎǎƛƻƴΣ ǘƘŜ ¦!± 

ǿƛƭƭ ƎŜƴŜǊŀƭƭȅ ǎǇŜŜŘ ǳǇ ƻǊ ǎƭƻǿ ŘƻǿƴΦ ¢ƻ ŜƴǎǳǊŜ ǘƘŜ ŘƻǎŀƎŜ ǇŜǊ ƘŜŎǘŀǊŜΣ ǘƘŜ ǎǇƛǊŀƭ ŦŜŜŘŜǊ Ǌƻǘŀǘƛƻƴ ǊŀǘŜ ǿƛƭƭ 

ŀŘƧǳǎǘ ŀŎŎƻǊŘƛƴƎƭȅΦ  

  

 

LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƪƴƻǿ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ǘƘǊŜŜ ǎƛȊŜǎ ƻŦ ǎǇƛǊŀƭ ŦŜŜŘŜǊΦ ¢ƘŜȅ ŀǊŜ ƭŀǊƎŜΣ ƳŜŘƛǳƳΣ ǎƳŀƭƭ 

ǊŜǎǇŜŎǘƛǾŜƭȅ 

 
  



 

мπнр 
 

 

 
tƭŜŀǎŜ ōŜ ŀǿŀǊŜ ƻŦ ǘƘŀǘ ! ƳŀƎƴŜǘ ƻƴ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ƛǎ ǳǎŜŘ ŦƻǊ ƳŜŀǎǳǊƛƴƎ ǘƘŜ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ǎǘƻǇ ǇƻǎƛǘƛƻƴΦ 

 

 

LŦ ƳŀƎƴŜǘ ƛǎ ƭƻǎǎΣ ǘƘŜ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ǿƛƭƭ ƴƻ ƭƻƴƎŜǊ ǿƻǊƪ ŀƴŘ ƴŜŜŘ ǘƻ ōŜ ǊŜǇƭŀŎŜŘΦ 

 

 

  



 

мπнс 
 

 

¢ƘŜǊŜ ŀǊŜ ǘǿƻ ƘƻƭŘǎ ƻƴ ƻƴŜ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ōǳǘ ƻƴƭȅ ƻƴŜ ƳŀƎƴŜǘ ƴŜŜŘǎ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘΦ  

 
 

 

3ÐÒÅÁÄÅÒ -ÏÔÏÒ 

{ǇǊŜŀŘŜǊ ƳƻǘƻǊ ƛǎ ǳǎŜŘ ǘƻ ǊƻǘŀǘŜ ǎǇǊŜŀŘŜǊ ŘƛǎƪΦ 

  

 

 

  



 

мπнт 
 

 

3ÐÒÅÁÄÅÒ $ÉÓÃ 

{ǇǊŜŀŘŜǊ 5ƛǎŎ ƛǎ ǳǎŜŘ ǘƻ ǳƴƛŦƻǊƳƭȅ ŘƛǎǘǊƛōǳǘŜ ƎǊŀƴǳƭŜǎΦ  

 

 

¢ǿƻ ǎǇǊŜŀŘŜǊ ŘƛǎŎ ƛǎ ƛƴǎǘŀƭƭŜŘ ǾŜǊǘƛŎŀƭƭȅΦ {ǇǊŜŀŘŜǊ ŘƛǎŎ Ŏŀƴ ŀǇǇƭȅ ŦƻǊŎŜ ƻƴ ƎǊŀƴǳƭŜǎΣ ǎƻ ǘƘŀǘ ƎǊŀƴǳƭŜǎ Ŏŀƴ ǊŜŀŎƘ 

ǘƘŜ ǎǇŜŜŘ ŀōƻǾŜ нлƳκǎΦ !ǎǎǳƳŜŘ ǘƘŜ ŦƭƛƎƘǘ ƘŜƛƎƘǘ ƛǎ с ƳŜǘŜǊǎΣ ǘƘŜ ǎǇǊŜŀŘŜǊ ŘƛǎŎ Ŏŀƴ ǎƘƻƻǘ ǘƘŜ ƎǊŀƴǳƭŜǎ 

ƻƴǘƻ ǘƘŜ ƎǊƻǳƴŘ ǎǳǊŦŀŎŜ ǿƛǘƘƛƴ лΦо ǎŜŎƻƴŘΦ .ŜƴŜŦƛǘ ŦǊƻƳ ǘƘƛǎ ǎƘƻǊǘ ƻŦ ǘƛƳŜΣ wŜǾƻ/ŀǎǘ ǎǇǊŜŀŘƛƴƎ Ŏŀƴ ŜƭƛƳƛƴŀǘŜ 

ǘƘŜ ƎǊŀƴǳƭŜǎ ƳƛǎǇƭŀŎŜƳŜƴǘ ŘǳŜ ǘƻ ǿƛƴŘΦ  

  
 

!ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ǎǇǊŜŀŘŜǊ ŘƛǎŎ ƛǎ ŘŜǎƛƎƴŜŘ ƭƛƪŜ ŀ ǿƘŜŜƭ ǿƛǘƘ ǘŜŜǘƘΣ ǿƘƛŎƘ ǿƛƭƭ ŀǾƻƛŘ ǘƘŜ ǇƘȅǎƛŎŀƭ ƘŀǊƳǎ ƻƴ 

ǎŜŜŘΦ  



 

мπну 
 

  

 
 

'ÒÁÎÕÌÅ ,ÅÖÅÌ 3ÅÎÓÏÒ 

[ŜǾŜƭ ǎŜƴǎƻǊ Ŏŀƴ ŘŜǘŜŎǘ ƛŦ ǘƘŜ ƎǊŀƴǳƭŜ ŎƻƴǘŀƛƴŜǊ ƛǎ ŜƳǇǘȅΦ ¢Ƙƛǎ ǎŜƴǎƻǊ ƛǎ ƴƻǘ ŎŀǇŀōƭŜ ƻŦ ŜǎǘƛƳŀǘƛƴƎ ǘƘŜ 

ǊŜƳŀƛƴƛƴƎ ǉǳŀƴǘƛǘȅ ƻŦ ƎǊŀƴǳƭŜǎ ƛƴǎƛŘŜ ŎƻƴǘŀƛƴŜǊΦ ¢ƘǳǎΣ ǘƘŜ ·!D hƴŜ !ǇǇ ǿƛƭƭ bh¢ ŘƛǎǇƭŀȅ ǘƘŜ ǊŜƳŀƛƴƛƴƎ 

ǉǳŀƴǘƛǘȅ ƻŦ ƎǊŀƴǳƭŜΦ LƴǎǘŜŀŘΣ ƛǘ ǿƛƭƭ ŘƛǎǇƭŀȅ ǘƘǊŜŜ ǳƴƛǉǳŜ ǎǘŀǘǳǎΦ ¢ƘŜȅ ŀǊŜ ƻŦŦƭƛƴŜΣ ǳƴƻŎŎǳǇƛŜŘΣ ŀƴŘ ǎǇǊŜŀŘƛƴƎ 

ǊŜǎǇŜŎǘƛǾŜƭȅΦ  



 

мπнф 
 

 

¢ƘŜ ƛƳŀƎŜ ƻŦ ƭŜǾŜƭ ǎŜƴǎƻǊ 

 

 
¢ƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ƭŜǾŜƭ ǎŜƴǎƻǊ 

 

  



 

мπол 
 

¢ƻ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǎǘŀǘǳǎΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ōŜƭƻǿ ǘŀōƭŜ 

bƻΦ {ǘŀǘǳǎ 5ŜǎŎǊƛǇǘƛƻƴ tƘƻǘƻ 

м bƻ ǇŀȅƭƻŀŘ 5ƛǎŎƻƴƴŜŎǘŜŘκ ǎȅǎǘŜƳ 
ƳŀƭŦǳƴŎǘƛƻƴŜŘΦ   

 

н ¦ƴƻŎŎǳǇƛŜŘ LŘƭŜκ ƛƴŀŎǘƛǾŜ 

 

о {ǇǊŜŀŘƛƴƎ {ǇǊŜŀŘƛƴƎ ƛƴ ǇǊƻŎŜǎǎ 

 

  



 

мπом 
 

{ǇǊŜŀŘƛƴƎ tŜǊŦƻǊƳŀƴŎŜ ƻƴ 5ƻǎŀƎŜ 

3ÐÒÅÁÄÉÎÇ ÇÒÁÎÕÌÅÓ ÄÉÓÔÒÉÂÕÔÉÏÎ ÔÅÓÔ ÒÅÓÕÌÔÓ ɉÏÎÌÙ ÆÏÒ ÒÅÆÅÒÅÎÃÅɊ 

 

 

 

  



 

мπон 
 

3ÅÌÅÃÔÉÎÇ ÔÈÅ ÐÒÏÐÅÒ ÓÉÚÅ ÏÆ ÓÐÉÒÁÌ ÆÅÅÄÅÒȩ 

bŜŜŘ ǘƻ ŎƻƴǎƛŘŜǊ ǘƘŜ ŘƻǎŀƎŜ ǇŜǊ ƘŜŎǘŀǊŜΣ ŦƭƛƎƘǘ ǊƻǳǘŜΣ ŦƭƛƎƘǘ ǎǇŜŜŘΣ ǎǇǊŀȅ ŎŀƭƛōǊŀǘƛƻƴΣ ƎǊŀƴǳƭŜǎ ǎƘŀǇŜ ŀƴŘ 

ǎƛȊŜΣ ǎǇǊŜŀŘ ǿƛŘǘƘΦ  

 

Ὕέὸὥὰ ὈέίὥὫὩ 

ὛὴὶὩὩὨ ὅὥὰὭὦὶὥὸὭέὲ ὙὥὸὩ
ὓέὸέὶ ίὴὩὩὨ 

Ὕέὸὥὰ ὥὶὩὥ 
ὊὰὭὫὬὸ ὛὴὩὩὨ ὛὴὶὩὥὨ ὡὭὨὸὬ

 

 

²ƘŜǊŜΣ  

 

tŀǊŀƳŜǘŜǊǎ 5ŜǎŎǊƛǇǘƛƻƴ ¦ƴƛǘ 

¢ƻǘŀƭ ŘƻǎŀƎŜ ¢ƻǘŀƭ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ ƎǊŀƴǳƭŜǎ  ὯὫ 

{ǇǊŜŀŘ /ŀƭƛōǊŀǘƛƻƴ wŀǘŜ /ŀƭŎǳƭŀǘŜŘ ōȅ ŎŀƭƛōǊŀǘƛƻƴ ǇǊƻŎŜǎǎΦ Lǘ Ŏŀƴ ŘƛŦŦŜǊ ŀǎ ǘƘŜ 

ŎƘŀƴƎŜ ƻŦ ƎǊŀƴǳƭŜǎ ǘȅǇŜ ŀƴŘ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ǎƛȊŜ 
ὶ
ὯὫ 

aƻǘƻǊ {ǇŜŜŘ {ǇƛǊŀƭ ŦŜŜŘŜǊ ƳƻǘƻǊΣ Ǌƻǘŀǘƛƻƴ ǇŜǊ ƳƛƴǳǘŜǎ ὶ
άὭὲόὸὩ 

¢ƻǘŀƭ !ǊŜŀ ¢ƻǘŀƭ ŀǊŜŀ ƻŦ ŜŀŎƘ ŦƭƛƎƘǘ ά   

CƭƛƎƘǘ {ǇŜŜŘ ¦!± ŦƭƛƎƘǘ ǎǇŜŜŘΣ ǊŜƭŀǘŜŘ ǘƻ ƎǊƻǳƴŘ ǎǇŜŜŘ ά
ίϳ 

{ǇǊŜŀŘ ²ƛŘǘƘ ¢ƘŜ ǿƛŘǘƘ ǘƘŀǘ wŜǾƻ/ŀǎǘ Ŏŀƴ ŎƻǾŜǊ ά 

 

5ƻǎŀƎŜ ŜǊǊƻǊ Ƴŀȅ ŎƻƳŜ ŦǊƻƳΣ  

 ̧ {ǇƛǊŀƭ CŜŜŘŜǊ aƻǘƻǊΥ ¢ƘŜ ƳƛƴƛƳǳƳ ǊǇƳ ƻŦ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ƛǎ мллл ǊǇƳΦ ¢ƘŜ ōŜǎǘ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ƳƻǘƻǊ 

ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ōŜǘǿŜŜƴ пллл ŀƴŘ фллл ǊǇƳΦ tƭŜŀǎŜ ōŜ ŀǿŀǊŜ ƻŦ ǘƘŀǘ ǘƘŜ ŎƭƻǎŜǊ ǘƘŜ ǎǇƛǊŀƭ ŦŜŜŘŜǊ 

ƳƻǘƻǊ ǊŜŀŎƘŜǎ ǘƘŜ ƭƛƳƛǘŀǘƛƻƴ ƻŦ Ǌƻǘŀǘƛƻƴ ǎǇŜŜŘΣ ǘƘŜ ǿƻǊǎŜ ǇŜǊŦƻǊƳŀƴŎŜ ƛǘ ƘŀǎΣ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŜ 

ƎǊŜŀǘŜǊ ǘƘŜ ŜǊǊƻǊ ƻŦ ŘƻǎŀƎŜ ǇŜǊ ƘŜŎǘŀǊŜ ǿƛƭƭ ōŜΦ 

 ̧ {ǇǊŜŀŘƛƴƎ /ŀƭƛōǊŀǘƛƻƴΥ ǎǇǊŜŀŘƛƴƎ ǎȅǎǘŜƳ Ƴǳǎǘ ōŜ ǊŜŎŀƭƛōǊŀǘŜŘ ŦƻǊ ŜŀŎƘ ǘȅǇŜ ƻŦ ƎǊŀƴǳƭŜ ƻǊ ǘƘŜ ŎƘŀƴƎŜ 

ƻŦ ǎǇƛǊŀƭ ŦŜŜŘŜǊΦ hǘƘŜǊǿƛǎŜΣ ǎƛƎƴƛŦƛŎŀƴǘ ŜǊǊƻǊ ǿƛƭƭ ƘŀǇǇŜƴΦ  

 ̧ 5ƻǎŀƎŜ ǇŜǊ ƘŜŎǘŀǊŜΥ ¦ǎŜ ǇǊƻǇŜǊ ǊŀƴƎŜ ƻŦ ŘƻǎŀƎŜ ǇŜǊ ƘŜŎǘŀǊŜΦ LŦ ǘƘŜ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ ŘƻǎŀƎŜ ǇŜǊ 

ƘŜŎǘŀǊŜ ƛǎ ǘƻƻ ƭƻǿΣ ǘƘŜ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ƳƻǘƻǊ ǿƛƭƭ ƛƴŜǾƛǘŀōƭȅ ŘŜŎǊŜŀǎŜ ƛǘǎ Ǌƻǘŀǘƛƻƴ ǎǇŜŜŘΦ ¢Ƙƛǎ ǿƛƭƭ ǊŜǎǳƭǘ 

ƛƴ ǎǇǊŜŀŘ ŜǊǊƻǊΦ 

 ̧ CƭƛƎƘǘ wƻǳǘŜΥ LǘΩǎ ǎǳƎƎŜǎǘŜŘ ǘƻ ƘŀǾŜ ƭŜǎǎ ǘǳǊƴǎ ƛƴ ¦!± ǎǇǊŜŀŘƛƴƎ ŦƭƛƎƘǘ ǊƻǳǘŜǎΦ .ŜŎŀǳǎŜ ǘƘƛǎ ǿƛƭƭ ŎŀǳǎŜ 

ŘƻǎŀƎŜ ŜǊǊƻǊΦ ²ƘŜƴ ǘƘŜ ŀƛǊŎǊŀŦǘ ƛǎ ǘǳǊƴƛƴƎΣ ƛǘ Ƴǳǎǘ ǎƭƻǿ Řƻǿƴ ƻǊ ǎǘƻǇ ǘƘŜ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ƳƻǘƻǊ ǘƻ ƪŜŜǇ 

ǘƘŜ ŘƻǎŀƎŜ ǇŜǊ ƘŜŎǘŀǊŜ ǳƴŎƘŀƴƎŜŘΦ ¢ƘŜ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ƳƻǘƻǊ ŜǊǊƻǊ ǘŀƪŜ ǇƭŀŎŜ ŘǳǊƛƴƎ ǎƭƻǿ Řƻǿƴ ƻǊ 

ǎǘƻǇΦ 

 ̧ CƭƛƎƘǘ ǎǇŜŜŘΥ ¢ƘŜ ŦƭƛƎƘǘ ǎǇŜŜŘ ǿƛƭƭ ƘŀǾŜ ƳŀƧƻǊ ƛƳǇŀŎǘ ƻƴ wŜǾƻ/ŀǎǘ ƻǇŜǊŀǘƛƻƴΦ {ƛƳƛƭŀǊ ǿƛǘƘ ǘƘŜ ǊŜŀǎƻƴ 

ŦǊƻƳ ŦƭƛƎƘǘ ǊƻǳǘŜΣ ǘƘŜ wŜǾƻ/ŀǎǘ ǎǇǊŜŀŘŜǊ Ƴǳǎǘ ƪŜŜǇ ǘƘŜ ŘƻǎŀƎŜ ǇŜǊ ƘŜŎǘŀǊŜ ǳƴŎƘŀƴƎŜŘ ŘǳǊƛƴƎ ǘƘŜ 

ŦƭƛƎƘǘ ƳƛǎǎƛƻƴΦ LŦ ¦!± ǎǇŜŜŘ ǳǇΣ ǘƘŜ wŜǾƻ/ŀǎǘ ǿƛƭƭ ŘŜŎǊŜŀǎŜ ǘƘŜ ƎǊŀƴǳƭŜ ŦƭƻǿΦ LŦ ¦!± ǎƭƻǿ ŘƻǿƴΣ ǘƘŜ 

wŜǾƻ/ŀǎǘ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ǘƘŜ ƎǊŀƴǳƭŜ ŦƭƻǿΦ LŦ ǘƘŜ ƎǊŀƴǳƭŜ Ŧƭƻǿ ƎŜǘǎ ǘƻƻ ƭƻǿ ƻǊ ǘƻƻ ƘƛƎƘΣ ŘƻǎŀƎŜ ŜǊǊƻǊ ǿƛƭƭ 

ƻŎŎǳǊΦ  

 ̧ DǊŀƴǳƭŜ ŘŜƴǎƛǘȅΥ ƛŦ ǘƘŜ ƎǊŀƴǳƭŜ ŘŜƴǎƛǘȅ ƛǎ ǳƴŜǾŜƴΣ ƛǘ ǿƛƭƭ ƭŜŀŘ ǘƻ ŘƻǎŀƎŜ ŜǊǊƻǊΦ 

 ̧ {ǇǊŜŀŘ ǿƛŘǘƘΥ {ǇǊŜŀŘ ǿƛŘǘƘ ƛǎ ŎƻƴǘǊƻƭƭŜŘ ōȅ ǎǇǊŜŀŘŜǊ ŘƛǎŎΦ {ƛƳƛƭŀǊ ǿƛǘƘ ŦƭƛƎƘǘ ǎǇŜŜŘΣ ƛǘ Ŏŀƴ ŀŦŦŜŎǘ ǘƘŜ 

ŘƻǎŀƎŜ ŜǊǊƻǊΦ  

 ̧ DǊŀƴǳƭŜ ǎƘŀǇŜ ŀƴŘ ǎƛȊŜΥ ǎŜƭŜŎǘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ŀǳƎŜǊ ǘƻ ŜƴǎǳǊŜ ƴƻ ƳŀǘŜǊƛŀƭ ƧŀƳƳƛƴƎ όǎǳƎƎŜǎǘƛƻƴΥ 

ǎǇǊŜŀŘ ŦŜǊǘƛƭƛȊŜǊ ƛƴ ƭŀǊƎŜ ǎƛȊŜΣ ǊƛŎŜ ƛƴ ƳŜŘƛǳƳ ǎƛȊŜΣ ǊŀǇŜǎŜŜŘ ƛƴ ǎƳŀƭƭ ǎƛȊŜΦ ¢ƘŜ ŀǳƎŜǊ ǎƘŀƭƭ ōŜ ǊŜǇƭŀŎŜŘ 

ǊŜŀǎƻƴŀōƭȅ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŀƳƻǳƴǘ ǇŜǊ Ƴǳύ 



 

мπоо 
 

¢ƘŜǊŜ ŀǊŜ ǘƘǊŜŜ ƻǇǘƛƻƴǎ ŦƻǊ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ǎƛȊŜΦ tƭŜŀǎŜ ǎŜƭŜŎǘ ǘƘŜ ǇǊƻǇŜǊ ǎƛȊŜ ƻŦ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ōŜŦƻǊŜ ǳǎŜΦ  

{ǇƛǊŀƭ CŜŜŘŜǊ {ƛȊŜ tƘƻǘƻ {ŎŜƴŀǊƛƻ 

{Ƴŀƭƭ 

  

{ŜƭŜŎǘ ǎƳŀƭƭ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ŦƻǊ ǘƘŜ ŘƛŀƳŜǘŜǊ 

ƛƴ ǘƘŜ ǊŀƴƎŜ ƻŦ мϤо ƳƳΣ ƻǊ ǳǎƛƴƎ ƭƻǿ ǳǎŀƎŜ 

ǇŜǊ ƘŜŎǘŀǊŜ 

aƛŘŘƭŜ  

  

{ŜƭŜŎǘ ƳŜŘƛǳƳ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ŦƻǊ ǘƘŜ 

ŘƛŀƳŜǘŜǊ ƛƴ ǘƘŜ ǊŀƴƎŜ ƻŦ нϤсƳƳΣ ƻǊ ǳǎƛƴƎ 

ƳŜŘƛǳƳ ǳǎŀƎŜ ǇŜǊ ƘŜŎǘŀǊŜ 

[ŀǊƎŜ 

  

{ŜƭŜŎǘ ƭŀǊƎŜ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ŦƻǊ ǘƘŜ ŘƛŀƳŜǘŜǊ ƛƴ 

ǘƘŜ ǊŀƴƎŜ ƻŦ оϤуƳƳΣ ƻǊ ǳǎƛƴƎ ƘƛƎƘ ǳǎŀƎŜ 

ƘŜŎǘŀǊŜ 

 

LŦ ǘƘŜ ǿǊƻƴƎ ǎǇƛǊŀƭ ŦŜŜŘŜǊ ǎƛȊŜ ƛǎ ŀǇǇƭƛŜŘΣ ƛǘ ŎƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ƧŀƳ ƻǊ ŘƻǎŀƎŜ ŜǊǊƻǊΦ  

 

  



 

мπоп 
 

¢ƘŜ ǾŀƭǳŜ ƻŦ ά9ǎǘƛƳŀǘŜŘ ƎǊŀƴǳƭŜ ǊŜǉǳƛǊŜŘέ ƛǎ ƻƴƭȅ ŦƻǊ ǊŜŦŜǊŜƴŎŜΣ ŀǎ ƛǘ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ōȅ !ttΣ 

ƴƻǘ ŘŜǘŜŎǘŜŘ ōȅ wŜǾƻ/ŀǎǘΦ  

 

  



 

мπор 
 

 

/ÂÓÔÁÃÌÅ 3ÅÎÓÉÎÇ Ǫ !ÖÏÉÄÁÎÃÅ 3ÙÓÔÅÍ 

5ȅƴŀƳƛŎ wŀŘŀǊ 

5ȅƴŀƳƛŎ ǊŀŘŀǊ ǿƻǊƪǎ ƛƴ ƳƛƭƭƛƳŜǘŜǊ ǿŀǾŜ ǿƛǘƘ ƻǇŜǊŀǘƛƴƎ ŦǊŜǉǳŜƴŎȅ ƻŦ нпDIȊΦ !ǎ ŀ ƴƻƴπŎƻƴǘŀŎǘ ǎŜƴǎƻǊΣ 

ŘȅƴŀƳƛŎ ǊŀŘŀǊ Ŏŀƴ ǎŎŀƴ ŀƴŘ ŘŜǘŜŎǘ ƛƴŎƻƳƛƴƎ ƻōǎǘŀŎƭŜǎ ŘǳǊƛƴƎ ŦƭƛƎƘǘΦ LǘΩǎ ŎŀǇŀōƭŜ ǘƻ ŘŜǘŜŎǘ ǘƘŜ ƻōǎǘŀŎƭŜΩǎ ǎƛȊŜΣ 

ǇƻǎƛǘƛƻƴΣ ŘƛǎǘŀƴŎŜΣ ǾŜŎǘƻǊ ŘƛǊŜŎǘƛƻƴΣ ŀƴŘ ǎǇŜŜŘ ǿƛǘƘƛƴ пл ƳŜǘŜǊǎ ŀƘŜŀŘ ŀƴŘ ŀōƻǾŜ ǘƻ ŀŎƘƛŜǾŜ ǇǊŜŘƛŎǘƛƻƴ ŀƴŘ 

ōȅǇŀǎǎƛƴƎΦ tƭŜŀǎŜ ōŜ ŀǿŀǊŜ ƻŦ ǘƘŀǘ 5ȅƴŀƳƛŎ ǊŀŘŀǊ Ŏŀƴ ōŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƴŦƭǳŜƴŎŜŘ ōȅ ƻōǎǘŀŎƭŜΩǎ ǎƛȊŜΣ ƳŀǘŜǊƛŀƭΣ 

ŀƴŘ ǎǇŜŜŘΦ ¢ƘǳǎΣ ǳǎŜǊ ǎƘƻǳƭŘ ƴƻǘ ŎƻƳǇƭŜǘŜƭȅ ǊŜƭȅ ƻƴ ŘȅƴŀƳƛŎ ǊŀŘŀǊ ŘǳǊƛƴƎ ƻōǎǘŀŎƭŜ ŀǾƻƛŘŀƴŎŜΦ LƴǎǘŜŀŘΣ ŀƭƭ 

ǘƘŜ ƻōǎǘŀŎƭŜǎ ǎƘƻǳƭŘ ōŜ ƳŀǊƪŜŘ ƛƴ ŦƛŜƭŘ ƳŀǇǇƛƴƎΦ 

¢ŜǊǊŀƛƴ wŀŘŀǊ ϧ hǇǘƛŎŀƭ Cƭƻǿ {ŜƴǎƻǊ 

¢ƘŜ ǘŜǊǊŀƛƴ ǊŀŘŀǊ ǿƻǊƪǎ ƛƴ ƛƴ ƳƛƭƭƛƳŜǘŜǊ ǿŀǾŜ ǿƛǘƘ ƻǇŜǊŀǘƛƴƎ ŦǊŜǉǳŜƴŎȅ ƻŦ нпDIȊΦ !ǎ ŀ ƴƻƴπŎƻƴǘŀŎǘ ǎŜƴǎƻǊΣ 

ǘŜǊǊŀƛƴ ǊŀŘŀǊ Ŏŀƴ ǎŎŀƴ ŀƴŘ ƳŜŀǎǳǊŜ ǘƘŜ ǾŜǊǘƛŎŀƭ ŘƛǎǘŀƴŎŜ ŦǊƻƳ ǘƘŜ ¦!± ŀƴŘ ƎǊƻǳƴŘΦ ¦ǎŜǊǎ Ŏŀƴ ŜƛǘƘŜǊ ǘǳǊƴ ƻƴ 

ƻǊ ƻŦŦ ǘŜǊǊŀƛƴ ŦƻƭƭƻǿƛƴƎ ƳƻŘŜ ōŜŦƻǊŜ ŦƭƛƎƘǘ ƳƛǎǎƛƻƴΦ LŦ ǘƘŜ ǘŜǊǊŀƛƴ ŦƻƭƭƻǿƛƴƎ ƳƻŘŜ ƛǎ ŜƴŀōƭŜΣ ǘƘŜ ǘŜǊǊŀƛƴ ǊŀŘŀǊ 

ǿƛƭƭ ŎƻƴǎƛǎǘŜƴǘƭȅ ƳŜŀǎǳǊŜ ǘƘŜ ǾŜǊǘƛŎŀƭ ŘƛǎǘŀƴŎŜ ǘƻ ǘƘŜ ƎǊƻǳƴŘ ƻǊ ƻōǎǘŀŎƭŜǎ όǘǊŜŜǎΣ ǊƻƻŦΣ ŜǘŎύΦ tƭŜŀǎŜ ōŜ ŀǿŀǊŜ 

ƻŦ ǘƘŀǘ ǘƘŜ ǘŜǊǊŀƛƴ ǊŀŘŀǊ ǿƛƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŀŎǘƛǾŀǘŜŘ ƛŦ ǘƘŜ ƳŜŀǎǳǊŜŘ ǾŜǊǘƛŎŀƭ ŘƛǎǘŀƴŎŜ ƛǎ ƭŜǎǎ ǘƘŀƴ мΦрƳΦ 

 

!ƴ ƻǇǘƛŎŀƭ Ŧƭƻǿ ǎŜƴǎƻǊ ƛǎ ŀ Ǿƛǎƛƻƴ ǎŜƴǎƻǊ ŎŀǇŀōƭŜ ƻŦ ƳŜŀǎǳǊƛƴƎ ƻǇǘƛŎŀƭ Ŧƭƻǿ ƻǊ Ǿƛǎǳŀƭ Ƴƻǘƛƻƴ ŀƴŘ ƻǳǘǇǳǘǘƛƴƎ 

ŀ ƳŜŀǎǳǊŜƳŜƴǘ ōŀǎŜŘ ƻƴ ƻǇǘƛŎŀƭ ŦƭƻǿΦ Lǘǎ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎ ŀƴ ƛƳŀƎŜ ǎŜƴǎƻǊ ŎƘƛǇ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǇǊƻŎŜǎǎƻǊ 

ǇǊƻƎǊŀƳƳŜŘ ǘƻ Ǌǳƴ ŀƴ ƻǇǘƛŎŀƭ Ŧƭƻǿ ŀƭƎƻǊƛǘƘƳΦ ¢Ƙƛǎ ǿƛƭƭ ŀƭƭƻǿ ǘƘŜ ¦!± Ƴŀƛƴǘŀƛƴ ƛǘǎ ƘƻǾŜǊƛƴƎ Ǉƻǎƛǘƛƻƴ ǿƘŜƴ 

ǘƘŜ Db{{κw¢Y ƛǎ ƭƻǎǘΦ  

 

  



 

мπос 
 

#ÏÍÍÕÎÉÃÁÔÉÏÎ ÁÎÄ 0ÏÓÉÔÉÏÎÉÎÇ 3ÙÓÔÅÍ  

hǾŜǊŀƭƭ !ƴǘŜƴƴŀ [ŀȅƻǳǘǎ 

²ƛǊƛƴƎ ƻŦ пD ŀƴǘŜƴƴŀΣ Db{{κw¢Y ŀƴǘŜƴƴŀΣ ²LCL ŀƴǘŜƴƴŀ ŀƴŘ ŦƭƛƎƘǘ ŎƻƴǘǊƻƭ 

 

 

 

 

  



 

мπот 
 

²ƛCƛ /ƻƳƳǳƴƛŎŀǘƛƻƴ ǎȅǎǘŜƳ 

!ÐÐÌÉÃÁÔÉÏÎ  

²ƛCƛ /ƻƳƳǳƴƛŎŀǘƛƻƴ ǎȅǎǘŜƳ ƛǎ ǳǎŜŘ ǘƻ ƭƛƴƪ ǊŜƳƻǘŜ ŎƻƴǘǊƻƭƭŜǊ ŀƴŘ ¦!±Φ 

 

 

¢ȅǇŜǎ ƻŦ ǊŜƳƻǘŜ ŎƻƴǘǊƻƭƭŜǊΥ 

bƻΦ wŜƳƻǘŜ /ƻƴǘǊƻƭƭŜǊ tƘƻǘƻ 

м !/{н нлнм 

 
н !w/о tǊƻ 

 
 

7)&) ÁÎÔÅÎÎÁ 

²ƛCƛ ŀƴǘŜƴƴŀ ƛǎ ǿƛǊŜƭŜǎǎ ƴŜǘǿƻǊƪƛƴƎ ŘŜǾƛŎŜ ǘƘŀǘ ŎƻƴǾŜǊǘǎ ǘƘŜ 9a ǿŀǾŜǎ ƛƴǘƻ ŜƭŜŎǘǊƛŎŀƭ ǎƛƎƴŀƭǎΣ ŀƴŘ ǾƛŎŜ ǾŜǊǎŀΦ 

¢ƘŜǊŜ ŀǊŜ ǘǿƻ ²LCL ŀƴǘŜƴƴŀ ƻƴ ǘƘŜ ŘǊƻƴŜΦ hƴŜ ƛǎ ƻƴ ǘƘŜ ƭŜŦǘ ƻŦ ǘƘŜ ŦǳǎŜƭŀƎŜΤ !ƴƻǘƘŜǊ ƻƴŜ ƛǎ ǎȅƳƳŜǘǊƛŎŀƭƭȅ 

ƻƴ ǘƘŜ ǊƛƎƘǘΦ 

 

²LCL !ƴǘŜƴƴŀ tƘƻǘƻ ²LCL !ƴǘŜƴƴŀ tƻǎƛǘƛƻƴ 

 
 

 



 

мπоу 
 

 

 

9ƭŜŎǘǊƛŎŀƭ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

CǊŜǉǳŜƴŎȅ нпллπнрлл κ рмрлπрурл aIȊ 

±Φ{Φ²ΦwΦ ғҐ нΦлϪнпллπнрллaIȊ κ нΦрϪрмрлπрурл aIȊ 

!ƴǘŜƴƴŀ Dŀƛƴ оΦрл κ оΦср Ř.ƛ 

tƻƭŀǊƛȊŀǘƛƻƴ [ƛƴŜŀǊ 

 

9ƴǾƛǊƻƴƳŜƴǘŀƭ 

hǇŜǊŀǘƛƻƴ ¢ŜƳǇŜǊŀǘǳǊŜ π пл ɕ/ Ϥ Ҍ ул ɕ/ 

{ǘƻǊŀƎŜ ¢ŜƳǇŜǊŀǘǳǊŜ π пл ɕ/ Ϥ Ҍ ул ɕ/ 

²ŀǘŜǊǇǊƻƻŦ Ş̂ǎ 

 

{ƛƳǳƭŀǘƛƻƴ ƻŦ нпллaIȊ 

 

  



 

мπоф 
 

 

пD /ƻƳƳǳƴƛŎŀǘƛƻƴ {ȅǎǘŜƳ 

τ' ÍÏÄÕÌÅ  

¢ƘŜ Ƴŀƛƴ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ /ƘƛƴŜǎŜ ǾŜǊǎƛƻƴ ŀƴŘ 9ƴƎƭƛǎƘ ǾŜǊǎƛƻƴ ƛǎ ǘƘŜ пD ƳƻŘǳƭŜΦ  

 

5ƛǎǘƛƴƎǳƛǎƘƛƴƎ /ƘƛƴŜǎŜ κ 9ƴƎƭƛǎƘ ±ŜǊǎƛƻƴ όпD ōŀƴŘǿƛŘǘƘ ŘƛŦŦŜǊŜƴŎŜύ 

LǘŜƳ /ƘƛƴŜǎŜ ǾŜǊǎƛƻƴ 9ƴƎƭƛǎƘ ǾŜǊǎƛƻƴ 

±пл о²²5½πмрΦн! о²²5½πмрΦн!I 

tпл о²²5½πнл. о²²5½πнл.I 

tмлл о²²5½πпл! о²²5½πпл!I 

!/{н нлнм !/{н !/{нD 

 

5ŜǾƛŎŜ ǾŜǊǎƛƻƴǎ ŀǊŜ ŘƛǎǇƭŀȅŜŘ ƛƴ ǘƘŜ ƴŀƳŜǇƭŀǘŜΦ 

CƻǊ ŜȄŀƳǇƭŜΣ tмлл 9ƴƎƭƛǎƘ ǾŜǊǎƛƻƴ ƴŀƳŜǇƭŀǘŜ 

 

tпл /ƘƛƴŜǎŜ ǾŜǊǎƛƻƴ ƴŀƳŜǇƭŀǘŜΦ  

 
 

!/{н нлнмκ¦!± пD aƻŘǳƭŜ CǊŜǉǳŜƴŎȅ .ŀƴŘǿƛŘǘƘ /ƻƳƳŜƴǘǎ 

5ƻƳŜǎǘƛŎ ǾŜǊǎƛƻƴ 

ƻǊ /ƘƛƴŜǎŜ ǾŜǊǎƛƻƴ 

 

9/нлπ/b [¢9πC55Υ .мκ.оκ.рκ.у [¢9π¢55Υ 

.опκ.оуκ.офκ.плκ.пм ²/5a!Υ .мκ.у D{aΥ 

.оκ.у 

LǘΩǎ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǘŜƭŜŎƻƳ ōŀƴŘǿƛŘǘƘ ƛƴ /Ƙƛƴŀ 

ōǳǘ ƴƻǘ ƛƴ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎΦ 

LƴǘŜǊƴŀǘƛƻƴŀƭ 

ǾŜǊǎƛƻƴ ƻǊ 9ƴƎƭƛǎƘ 

ǾŜǊǎƛƻƴ 

 

9DнрπD [¢9πC55Υ .мκ.нκ.оκ.пκ.рκ.тκ.уκ.мнκ.моκ.муκ  

 .мфκ.нлκ.нрκ.нсκ.ну 

[¢9π¢55Υ .оуκ.офκ.плκ.пм 

²/5a!Υ .мκ.нκ.пκ.рκ.сκ.уκ.мф  

D{aΥ .нκ.оκ.рκ.у  

LǘΩǎ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ Ƴƻǎǘ ǘŜƭŜŎƻƳ ōŀƴŘǿƛŘǘƘ ŀƭƭ 

ǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘΦ 



 

мπпл 
 

 

τ' ,4% ÁÎÔÅÎÎÁ 

Lƴ ǘŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎΣ [ƻƴƎπ¢ŜǊƳ 9Ǿƻƭǳǘƛƻƴ ƛǎ ŀ ǎǘŀƴŘŀǊŘ ŦƻǊ ǿƛǊŜƭŜǎǎ ōǊƻŀŘōŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŦƻǊ 

ƳƻōƛƭŜ ŘŜǾƛŎŜǎ ŀƴŘ Řŀǘŀ ǘŜǊƳƛƴŀƭǎΣ ōŀǎŜŘ ƻƴ ǘƘŜ D{aκ95D9 ŀƴŘ ¦a¢{κI{t! ǎǘŀƴŘŀǊŘǎΦ Lǘ ƛƳǇǊƻǾŜǎ ƻƴ 

ǘƘƻǎŜ ǎǘŀƴŘŀǊŘǎϥ ŎŀǇŀŎƛǘȅ ŀƴŘ ǎǇŜŜŘ ōȅ ǳǎƛƴƎ ŀ ŘƛŦŦŜǊŜƴǘ ǊŀŘƛƻ ƛƴǘŜǊŦŀŎŜ ŀƴŘ ŎƻǊŜ ƴŜǘǿƻǊƪ ƛƳǇǊƻǾŜƳŜƴǘǎΦ 

.ŜŎŀǳǎŜ [¢9 ŦǊŜǉǳŜƴŎƛŜǎ ŀƴŘ ōŀƴŘǎ ŘƛŦŦŜǊ ŦǊƻƳ ŎƻǳƴǘǊȅ ǘƻ ŎƻǳƴǘǊȅΣ ƻƴƭȅ ƳǳƭǘƛπōŀƴŘ ¦!± όƎƭƻōŜ ǾŜǊǎƛƻƴύ Ŏŀƴ 

ǳǎŜ [¢9 ƛƴ ŀƭƭ ŎƻǳƴǘǊƛŜǎ ǿƘŜǊŜ ƛǘ ƛǎ ǎǳǇǇƻǊǘŜŘΦ пD [¢9 ŀƴǘŜƴƴŀ ƛǎ ǳǎŜŘ ǘƻ ǘǊŀƴǎƳƛǘǘƛƴƎ Řŀǘŀ ƻƴ ǘƘŜ ǇƘȅǎƛŎŀƭ 

ƭŀȅŜǊ ǳǎƛƴƎ пD [¢9 ǘŜŎƘƴƻƭƻƎȅΦ 

 

пD 9ƭŜŎǘǊƛŎŀƭ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

CǊŜǉǳŜƴŎȅ унпπфслaIȊ̆мтмлπнсфлaIȊ 

±Φ{Φ²ΦwΦ ϪғпΦл 

!ƴǘŜƴƴŀ Dŀƛƴ ҔмŘ.ƛ 

tƻƭŀǊƛȊŀǘƛƻƴ [ƛƴŜŀǊ 

 

9ƴǾƛǊƻƴƳŜƴǘŀƭ 

hǇŜǊŀǘƛƻƴ ¢ŜƳǇŜǊŀǘǳǊŜ π пл ɕ/ Ϥ Ҍ ур ɕ/ 

{ǘƻǊŀƎŜ ¢ŜƳǇŜǊŀǘǳǊŜ π пл ɕ/ Ϥ Ҍ фл ɕ/ 

²ŀǘŜǊǇǊƻƻŦ bƻ 

 

пD !ƴǘŜƴƴŀ tƘƻǘƻ tƻǎƛǘƛƻƴ 

 

 

 

  



 

мπпм 
 

 

tƭŜŀǎŜ ōŜ ŀǿŀǊŜ ƻŦ пD ŀƴǘŜƴƴŀ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

  
 

 
 

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŀƴǘŜƴƴŀ ƛŘŜŀƭ ǎƛƳǳƭŀǘƛƻƴΣ ǿŜ Ŏŀƴ ƪƴƻǿ ǘƘŜ ǎƛƎƴŀƭ ŎƻǾŜǊŀƎŜ ƛǎ ƴƻǘ ǳƴƛŦƻǊƳ ƛƴ ŀƭƭ ŘƛǊŜŎǘƛƻƴΣ 

ōǳǘ ƭŜǘΩǎ ǎŀȅ уллƳ ƻƴ ŀǾŜǊŀƎŜΦ пD ŀƴǘŜƴƴŀ ƛǎ ǎǳǎŎŜǇǘƛōƭŜ ǘƻ ǿƛǊŜƭŜǎǎ ƛƴǘŜǊŦŜǊŜƴŎŜǎΦ ¢ƘŜǊŜ ŀǊŜ Ƴŀƴȅ ƻōǎǘŀŎƭŜǎ 

ƛƴ ǘƘŜ ŦƛŜƭŘǎ ǘƘŀǘ ƛƴǘŜǊŦŜǊŜƴŎŜ ȅƻǳǊ ²LCL ǎƛƎƴŀƭǎ π ǘƘŜ Ƴŀƛƴ ŎǳƭǇǊƛǘǎ ōŜƛƴƎ ǘǊŜŜǎΣ ǘŜǊǊŀƛƴΣ ōǳƛƭŘƛƴƎǎ ŜǘŎΦ 

 

{ƛƳǳƭŀǘƛƻƴ ƻŦ фслaIȊ 

 

 

 

 

 

 



 

мπпн 
 

{ƛƳǳƭŀǘƛƻƴ ƻŦ руллaIȊ 

 
 

  



 

мπпо 
 

tƻǎƛǘƛƻƴƛƴƎ {ȅǎǘŜƳ 

0ρππȾ0ρππ 0ÒÏȡ 0ÏÓÉÔÉÏÎÉÎÇ /ÐÔÉÏÎÓ 

 

[ƛǎǘ ƻŦ ǇƻǎƛǘƛƻƴƛƴƎ ƻǇǘƛƻƴ 

¶ Dt{ 

¶ w¢Y 

o w¢Y ǎǘŀǘƛƻƴ 

Á tƻǊǘŀōƭŜ ǎǘŀǘƛƻƴ όw/bκ[b¢ύ 

Á tƻǊǘŀōƭŜ ǎǘŀǘƛƻƴ όпDύ 

Á CƛȄ ǎǘŀǘƛƻƴ όпDύ 

o ±w¢Y 

o /hw{ 

 

w/b tƻǎƛǘƛƻƴƛƴƎ ŎƻƳǇŀǘƛōƛƭƛǘȅ 

tƻǎƛǘƛƻƴƛƴƎ [ƻŎŀƭ w/b {ǘŀƴŘŀǊŘ w/bпD 5ƛǊŜŎǘ w/bпD w/b²ƛCƛ 

tƻǊǘŀōƭŜ ǎǘŀǘƛƻƴ  {ǳǇǇƻǊǘŜŘ ǎǳǇǇƻǊǘŜŘ ǎǳǇǇƻǊǘŜŘ {ǳǇǇƻǊǘŜŘ 

CƛȄ ǎǘŀǘƛƻƴ bƻǘ ǎǳǇǇƻǊǘŜŘ ǎǳǇǇƻǊǘŜŘ ǎǳǇǇƻǊǘŜŘ {ǳǇǇƻǊǘŜŘ 

/hw{ bƻǘ ǎǳǇǇƻǊǘŜŘ ǎǳǇǇƻǊǘŜŘ ǎǳǇǇƻǊǘŜŘ {ǳǇǇƻǊǘŜŘ 

Dt{ ǎǳǇǇƻǊǘŜŘ ǎǳǇǇƻǊǘŜŘ ǎǳǇǇƻǊǘŜŘ ǎǳǇǇƻǊǘŜŘ 

±w¢Y ǎǳǇǇƻǊǘŜŘ ǎǳǇǇƻǊǘŜŘ ǎǳǇǇƻǊǘŜŘ ǎǳǇǇƻǊǘŜŘ 

 

 

tƻǎƛǘƛƻƴƛƴƎ hǇǘƛƻƴ ІмΥ ·w¢Yп ǇƻǎƛǘƛƻƴƛƴƎ 

 

 

XRTK Portable Station

XAG One App

UAV

Smartphone
WϥFϥ range is
less than 100m

Remote Controller



 

мπпп 
 

tƻǎƛǘƛƻƴƛƴƎ hǇǘƛƻƴ ІнΥ ±w¢Y ǇƻǎƛǘƛƻƴƛƴƎ 

±Ǌǘƪ ƛǎ ŎŀƭƭŜŘ ǾƛǊǘǳŀƭ ǊǘƪΦ ̧ ƻǳ Ŏŀƴ ƛƳŀƎƛƴŜ ǘƘŀǘ ǿƘŜƴ ǘƘŜ ŘǊƻƴŜ ƛǎ ǳƴƳƻǾŜŘ ŀƴŘ ǎǘŀȅǎ ƛƴ ǘƘŜ ǘŀƪŜ ƻŦŦ Ǉƻǎƛǘƛƻ

ƴΣ ƛǘ ǿƻǊƪǎ ŀǎ ǘŜƳǇƻǊŀǊȅ ǇƻǊǘŀōƭŜ Ǌǘƪ ōŀǎŜ ǎǘŀǘƛƻƴΦ ¢ƘǳǎΣ ǿƘŜƴ ǘƘŜ ŘǊƻƴŜ ǘŀƪŜǎ ƻŦŦΣ ƛǘ ǳǎŜǎ ǘƘŜ ǾƛǊǘǳŀƭ w¢Y 

Ǉƻǎƛǘƛƻƴ ŀǎ ōŀǎŜ ǎǘŀǘƛƻƴ ǊŜŦŜǊŜƴŎŜΦ  

¢Ƙƛǎ ŀŎŎǳǊŀŎȅ ƻŦ ±w¢Y ƛǎ ōŜǘǿŜŜƴ w¢Y ŀƴŘ Dt{Φ  

¢ƘŜ ±w¢Y Ƴǳǎǘ ŀŘƧǳǎǘ ƛǘǎ ŀŎŎǳǊŀŎȅ ŜǾŜǊȅ н ƘƻǳǊǎΦ 

 

 

tƻǎƛǘƛƻƴƛƴƎ hǇǘƛƻƴ ІоΥ w/ ƴŜǘǿƻǊƪƛƴƎ ƳƻŘŜ ǿƛǘƘ Dt{ ǇƻǎƛǘƛƻƴƛƴƎ 

¢ƘŜ ŘǊƻƴŜ ƻƴƭȅ ǳǎŜǎ Dt{ ǘƻ ǘŀƪŜ ƻŦŦΣ Ŧƭȅ ŀƴŘ ƭŀƴŘΦ  

  

 

  

XAG One App

UAV

Remote Controller

XAG One App

UAV

Remote Controller
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'.33Ⱦ24+ ÁÎÔÅÎÎÁ 

! Dƭƻōŀƭ bŀǾƛƎŀǘƛƻƴ {ŀǘŜƭƭƛǘŜ {ȅǎǘŜƳ όDb{{ύ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ŀ ƎǊƻǳǇ ƻŦ ǎŀǘŜƭƭƛǘŜǎ ǎǘǊŀǘŜƎƛŎŀƭƭȅ ǇƭŀŎŜŘ ǘƻ ƎŜƴŜǊŀǘŜ 

ŀƴŘ ǊŜƭŀȅ ǇƻǎƛǘƛƻƴƛƴƎΣ ǘƛƳƛƴƎΣ ŀƴŘ ƴŀǾƛƎŀǘƛƻƴ Řŀǘŀ ŦǊƻƳ ǎǇŀŎŜ ǘƻ ŎƻƴƴŜŎǘŜŘ ǎŜƴǎƻǊǎ ƻƴ ǘƘŜ ŜŀǊǘƘΦ Db{{ ǳǎŜǎ 

ǎŀǘŜƭƭƛǘŜ ǘŜŎƘƴƻƭƻƎȅ ǘƻ ǇǊƻǾƛŘŜ ƛƴǎƛƎƘǘ ƛƴǘƻ ŎƻƴƴŜŎǘŜŘ ŘŜǾƛŎŜǎΩ ƎŜƻƎǊŀǇƘƛŎ ƭƻŎŀǘƛƻƴǎΦ Db{{ ƛǎ ŀƴ ƛƴŎƭǳǎƛǾŜ 

ǘŜǊƳ ŦƻǊ ǘƘŜ ŎŀǘŜƎƻǊȅ ƻŦ Ǝƭƻōŀƭ ǎȅǎǘŜƳǎΣ ƛƴŎƭǳŘƛƴƎΥ  

Dt{ ό¦ƴƛǘŜŘ {ǘŀǘŜǎύ 

D[hb!{{ όwǳǎǎƛŀύ 

.Ŝƛ5ƻǳ ό/Ƙƛƴŀύ 

DŀƭƛƭŜƻ ό9¦ύ 

v½{{ όWŀǇŀƴύ 

 

Db{{ ŎƻƳōƛƴŜŘ ǿƛǘƘ w¢Y ƛǎ ŀ ǎƻƭǳǘƛƻƴ ǘƘŀǘ Ŏŀƴ ǊŜŀƭƛȊŜ ǊŜŀƭπǘƛƳŜ ǇǊŜŎƛǎŜ ǇƻǎƛǘƛƻƴƛƴƎΣ ŀƴŘ ǘƘŜ ǇƻǎƛǘƛƻƴƛƴƎ 

ŀŎŎǳǊŀŎȅ ǊŜŀŎƘŜǎ ŎŜƴǘƛƳŜǘŜǊ ƭŜǾŜƭΦ Lǘ ƛǎ ǳǎŜŘ ƛƴ ŀǇǇƭƛŎŀǘƛƻƴ ǎŎŜƴŀǊƛƻǎ ƻŦ ¦!± ƻǇŜǊŀǘƛƻƴ ǘƘŀǘ ǘƘŜ ŦƭƛƎƘǘ ǊƻǳǘŜ 

ŀƴŘ ǘŀƪŜπƻŦŦκƭŀƴŘƛƴƎ Ǉƻƛƴǘǎ ǊŜǉǳƛǊŜǎ ƘƛƎƘπǇǊŜŎƛǎƛƻƴ ǇƻǎƛǘƛƻƴƛƴƎΦ  

 

Db{{κw¢Y 9ƭŜŎǘǊƛŎŀƭ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

CǊŜǉǳŜƴŎȅ ōŀƴŘ Dt{ [мκ[нκ[рκ[π.ŀƴŘ 

.5{ .мκ.нκ.о 

D[hb!{{ [мκ[нκ[о 

D![L[9h 9мκ9рŀκ9рōκ9с 

±Φ{Φ²ΦwΦ ғнΦл 

!ƴǘŜƴƴŀ Dŀƛƴ оо¤нŘ.ƛ 

tƻƭŀǊƛȊŀǘƛƻƴ /ƛǊŎǳƭŀǊ 

 

9ƴǾƛǊƻƴƳŜƴǘŀƭ 

hǇŜǊŀǘƛƻƴ ¢ŜƳǇŜǊŀǘǳǊŜ π пл ɕ/ Ϥ Ҍ тл ɕ/ 

{ǘƻǊŀƎŜ ¢ŜƳǇŜǊŀǘǳǊŜ π рр ɕ/ Ϥ Ҍ тл ɕ/ 

²ŀǘŜǊǇǊƻƻŦ Ltст 

IǳƳƛŘƛǘȅ фр҈ ǿƛǘƘ ƴƻ ŎƻƴŘŜƴǎƛƴƎ ǿŀǘŜǊ 

 

 

 

tƭŜŀǎŜ ōŜ ŀǿŀǊŜ ǘƘŀǘ ǘƘŜ Db{{κw¢Y ŀƴǘŜƴƴŀ Ŏŀƴ ōŜ ƻƴƭȅ ǳǎŜŘ ƛƴ ǘƘŜ ƻǇŜƴ ŦƛŜƭŘΦ  



 

мπпс 
 

 

#ÏÎÔÒÏÌ 3ÙÓÔÅÍ  

CƭƛƎƘǘ ŎƻƴǘǊƻƭ 

CƭƛƎƘǘ ŎƻƴǘǊƻƭƭŜǊ ŀƭǎƻ ŎŀƭƭŜŘ C/ ŦƻǊ ǎƘƻǊǘΣ ǎǘŀōƛƭƛȊŜǎ ŀƴŘ ŎƻƴǘǊƻƭǎ ŀ ¦!± ŦƻǊ ǎŜƳƛπŀǳǘƻƴƻƳƻǳǎ ŀƴŘ 

ŀǳǘƻƴƻƳƻǳǎ ŦƭƛƎƘǘǎΦ Lǘ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŎƻǊŜ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ŀ ¦!±Φ CƭƛƎƘǘ ŎƻƴǘǊƻƭƭŜǊ ǇǊƛƳŀǊƛƭȅ Ŏƻƴǎƛǎǘǎ ƻŦ ŀ 

ƳƛŎǊƻŎƻƴǘǊƻƭƭŜǊΣ ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘ ϧ ŀ ǎǳƛǘŜ ƻŦ ǎŜƴǎƻǊǎ όƎȅǊƻǎŎƻǇŜΣ ŀŎŎŜƭŜǊŀǘƻǊΣ ŜƭŜŎǘǊƻƴƛŎ ŎƻƳǇŀǎǎΣ 

ōŀǊƻƳŜǘŜǊΣ ŜǘŎΦύΦ Lǘ Ƙŀǎ ǊŜŘǳƴŘŀƴǘ ǎŜƴǎƻǊǎ ϧ ǇƻǿŜǊ ǎǳǇǇƭƛŜǎ ŀƴŘ ǇŜǊŦƻǊƳǎ ǊŜŘǳƴŘŀƴǘ ǎǿƛǘŎƘƛƴƎ ƛƴ 

ŎŀǎŜ ƻŦ ŦŀƛƭǳǊŜ ǘƻ ŜƴǎǳǊŜ ŦƭƛƎƘǘ ǎŀŦŜǘȅΦ 

 

 

 

 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































