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Summary. We have summarized the information of the last 20 years about territories settled by Russian Desman 

and developed a database related with e-map in a GIS project. 

The database and GIS project are supposed to be used by all Desman specialists as a basis for collecting information 

on this species and developing actions for its protection. 

The available information about present population’s condition of Russian Desman is imprecise and not sufficient 

for protecting this animal and restoring its number. For saving Russian Desman in Nature (as a matter of fact, in the 

world, because Desman doesn’t breed in captivity) it is necessary to know the places where Desmans are still 

inhabit and the number of its local populations. It allows to elaborate effective methods and plans for protecting 

Desman and then to realize them. According to the experts opinion, the most effective plan for protecting Desmans 

is the formation of the Ecological Network (a net of large protected areas connected with each other by thin 

protected corridors). Such Ecological Network will protect not only the Russian Desman but all freshwater 

ecosystems settled by this species. 

For this purpose it is very important to use a GIS basis connected with a comprehensive database of all information 

about Russian Desman. This project has partly realized this objective. 
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Таблица 1  

Источники информации по распространению и численности русской выхухоли. 

Всего точек 

привязано к 

местности 

Субъекты РФ приблизительно точно 

Учёты 

2000- 

2001 гг. 

Региональные 

Красные 

книги (год 

издания) 

Интернет-

анкетирование 

(ЦОДП, 

2009г.) 

Другие 

[ссылка на источники 

информации] 

Астраханская обл. 4 9 +     [3] 

Брянская обл. 0 3   2004 г.   [4, 5] 

Владимирская обл. 18 1 +     [1, 3, 9] 

Граница Владимирской 

и Ивановской обл.   22        

Волгоградская обл. 15 32 + 2006 г.    

Вологодская обл.            

Воронежская обл. 0 2       [3, 5] 

Ивановская обл.   6 + 2007 г.   [5] 

Калужская обл. 9 49 + 2006 г.   [2, 3] 

Кировская обл. 0 4   2001 г.   [3] 

Костромская обл. 7 16 +   +   

Курганская обл. 47 66 + 2002 г.     

Курская обл. 36 72 +     [4, 5] 

Липецкая обл. 6 12 +     [5] 

Московская обл. 4 10 + 2008 г. +   

Нижегородская обл. 9 19 + 2003 г. + [3] 

Новосибирская обл. 0 4   2000 г.     

Оренбургская обл. 3 13 + 1998 г.   [8] 

Орловская обл. 0 4       [3, 5] 

Пензенская обл. 3 18 + 2005 г.   [8] 

Респ. Башкортостан   0   2004 г.   [5] 

Респ. Марий Эл 0 2   2002 г.   [3] 

Респ. Мордовия 15 19 + 2005 г.   [3, 5] 

Респ. Татарстан 0 1   2009 г.     

Ростовская обл. 0 5   2004 г.   [4] 
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Рязанская обл. 0 5   2001 г.   [3, 6] 

Самарская обл.           [3] 

Саратовская обл. 0 7 + 2006 г.   [3] 

Смоленская обл. 5 22 + 1997 г.   [5] 

Тамбовская обл. 45 24       [3, 5] 

Тверская обл. 2 4   2002 г.   [7 , 9] 

Томская обл. 0 4   2002 г. +   

Ульяновская обл. 0 7   2002 г. +   

Челябинская обл. 0 2   2002 г.     

Чувашская респ. 0 3       [3] 

Ярославская обл. 5 27 +     [3, 5] 

Всего 233 494        

  

=ÊžJž˛= ÞšŠþ¹²˛²þ₣Þþ= ð×³−Þþłþ==ý˛¹Ğ²˛ˇ˛= ²þ−þł×˛½¦₣š¹ðþÐ= þ¹ÞþŁŞ= ŠÝČ= ×ČŠ˛= ²þ₣šð= Þš= ³Š˛Ýþ¹ş=
Þ˛Ð²¦= ŁþŠþ÷ýŞI= ³ð˛ž˛ÞÞŞš= ˛Ł²þ×˛ý¦= Þ˛ˇÝćŠšÞ¦ÐK= ‚˛ÞÞŞš= −þ= ²˛ð¦ý= …Þšþ−×šŠšÝšÞÞŞýŸ= ²þ₣ð˛ý=
¹ŁþŠ¦Ý¦¹ş= Łýš¹²š= −þ= ð˛ðþý³JÝ¦ˇþ= ð×³−Þþý³= łšþł×˛½¦₣š¹ðþý³= þˇĐšð²³I= ŁþžÝš= ðþ²þ×þłþ= þÞ¦=
Þ˛¼þŠ¦Ý¦¹ş=Eð×³−ÞŞÐ=ŁþŠþšýI=Þ˛¹šÝšÞÞŞÐ=−³Þð²=¦Ý¦=˛Šý¦Þ¦¹²×˛²¦ŁÞŞÐ=×˛ÐþÞFK=‡=Ć²¦¼=¹Ý³₣˛Č¼=Þ˛=
²þ−þł×˛½¦₣š¹ð³ć= þ¹ÞþŁ³= Ł= ·ÊÔ= ¹²˛Ł¦Ý˛¹ş= ²˛ð= Þ˛žŞŁ˛šý˛Č= …¹³ýý˛×Þ˛Č= ²þ₣ð˛Ÿ= Epìã=éçáåíFI= Ł=
˛²×¦ˇ³²¦ŁÞ³ć=²˛ˇÝ¦¾³=ðþ²þ×þÐ=ž˛Þþ¹¦Ý¦=₣¦¹ÝšÞÞŞš=¹³ýý˛×ÞŞš=−þð˛ž˛²šÝ¦=þ²=Ł¹š¼=²þ₣šðI=ðþ²þ×Şš=
Ł¼þŠ¦Ý¦=Ł=Ć²³=¹³ýý˛×Þ³ć=²þ₣ð³K=Ë˛ŽŠþÐ=¹³ýý˛×ÞþÐ=²þ₣ðš=²˛ðŽš=−×¦¹ŁþšÞ=¹ŁþÐ=faI=−þ=ðþ²þ×þý³=
þÞ˛= ¹ŁČž˛Þ˛= ¹= ¹þþ²Łš²¹²Ł³ćğšÐ= ¹²×þðþÐ= ˇ˛žŞ= Š˛ÞÞŞ¼I= łŠš= Š³ˇÝ¦×³š²¹Č= ¦Þ½þ×ý˛¾¦Č= ¦ž=
˛²×¦ˇ³²¦ŁÞþÐ=²˛ˇÝ¦¾ŞK=

Ë˛ŽŠþÐ=²þ₣ðšI=ŁðÝć₣šÞÞþÐ=Ł=ð˛ð³ćJÝ¦ˇþ=…¹³ýý˛×Þ³ć=²þ₣ð³ŸI=−×¦¹ŁþšÞ=²˛ðŽš=¦=þ²ŠšÝşÞŞÐ=fa=¦=
Þ˛=Þš÷=ž˛−þÝÞšÞŞ=þ²ŠšÝşÞŞš=¹²×þð¦=Ł=ˇ˛žš=Š˛ÞÞŞ¼=¦=Ł=˛²×¦ˇ³²¦ŁÞþÐ=²˛ˇÝ¦¾š=·ÊÔK=˚²þ=−þžŁþÝČš²=
³₣¦²ŞŁ˛²ş= š÷= þ²ŠšÝşÞþ= Ł= ¹Ý³₣˛Č¼I= ðþłŠ˛= Þš= þˇČž˛²šÝşÞ˛= ²þ₣Þ˛Č= −×¦ŁČžð˛= ð= ýš¹²Þþ¹²¦K= Ìþ¹Ýš=
−þÝ³₣šÞ¦Č= ¹ŁšŠšÞ¦ÐI= Šþ¹²˛²þ₣ÞŞ¼= ŠÝČ= −×¦ŁČžð¦= ²˛ðþÐ= …Þšþ−×šŠšÝ÷ÞÞþÐŸ= ²þ₣ð¦= ð= ð˛×²šI=
þ²Þþ¹Čğ¦š¹Č=ð=ÞšÐ=¹²×þð¦=Ł=ˇ˛žš=Š˛ÞÞŞ¼=¦=Ł=˛²×¦ˇ³²¦ŁÞþÐ=²˛ˇÝ¦¾š=ýþł³²=ˇŞ²ş=Ýšłðþ=ŁŞŠšÝšÞŞ=¦ž=
¹þþ²Łš²¹²Ł³ćğšÐ=…¹³ýý˛×ÞþÐ=²þ₣ð¦Ÿ=¦=−×šŠ¹²˛ŁÝšÞŞ=þ²ŠšÝşÞþK=

‡¹šłþ= þˇ×˛ˇþ²˛Þþ= TOT= ²þ₣šð= Þ˛¼þŽŠšÞ¦Č= −þ¹šÝšÞ¦Ð= ×³¹¹ðþÐ= ŁŞ¼³¼þÝ¦K= Êž= Þ¦¼= ³Š˛Ýþ¹ş= ²þ₣Þþ=
−×¦ŁČž˛²ş= ð= ²þ−þł×˛½¦₣š¹ðþÐ= þ¹ÞþŁš= QVQ= ²þ₣ð¦= ESUBFI= þ¹²˛ÝşÞŞš= OPP= ²þ₣šð= EPOBF= −×¦ŁČž˛ÞŞ= ð=
²þ−þł×˛½¦₣š¹ðþÐ= þ¹ÞþŁš= −×¦ˇÝ¦ž¦²šÝşÞþ= ¦= ŁþĞÝ¦= Ł= RU= ¹³ýý˛×ÞŞ¼= ²þ₣šð= E¹ýK= T˛ˇÝ¦¾³FK=
Ó˛¹−×šŠšÝšÞ¦š= ²þ₣šð=Þ˛¼þŽŠšÞ¦Č=−þ¹šÝšÞ¦Ð=ŁŞ¼³¼þÝ¦=−þ= ²š××¦²þ×¦¦=Óþ¹¹¦¦=−þð˛ž˛Þþ=Þ˛=ð˛×²š=
EÓ¦¹K=NFK=
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‚ÝČ= ˛Þ˛Ý¦ž˛= ×˛¹¹šÝšÞ¦Č= ŁŞ¼³¼þÝ¦= −þ= ÏÏÌT= ¦= Š×³ł¦ý= −×¦×þŠþþ¼×˛ÞÞŞý= ²š××¦²þ×¦Čý=ëÜéJ
²šýŞ==−þ¹šÝšÞ¦Ð= ŁŞ¼³¼þÝ¦= E²þ₣ð¦I= ˛= ²˛ðŽš= ×šð¦= ¦= ŁþŠþšýŞF= Þ˛ðÝ˛ŠŞŁ˛Ý¦= Þ˛==ëÜéJ²šýŞ=
×šł¦þÞ˛ÝşÞŞ¼= ¦= ½šŠš×˛ÝşÞŞ¼= ÏÏÌT= ¦= Š×³ł¦¼= −×¦×þŠþþ¼×˛ÞÞŞ¼= ²š××¦²þ×¦Ð= EÓ¦¹K= OFK= Ìþ=
¹−×˛Łþ₣ÞŞý= ý˛²š×¦˛Ý˛ý= ¦= Þ˛³₣ÞŞý= −³ˇÝ¦ð˛¾¦Čý= ¹þ¹²˛ŁÝšÞ˛= ˇ˛ž˛= Š˛ÞÞŞ¼= −×¦×þŠþþ¼×˛ÞÞŞ¼=
²š××¦²þ×¦ÐI=Ł=ðþ²þ×Ş¼=þˇ¦²˛š²=E¦Ý¦=Łš×þČ²Þþ=þˇ¦²˛š²F=×³¹¹ð˛Č=ŁŞ¼³¼þÝşK=
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=‡= ₣¦¹Ýþ= −×¦×þŠþþ¼×˛ÞÞŞ¼= ²š××¦²þ×¦ÐI= ž˛Þš¹÷ÞÞŞ¼= Ł= ˇ˛ž³= Š˛ÞÞŞ¼I= Ł¼þŠČ²= Þ˛= ¹šłþŠÞČ=
łþ¹³Š˛×¹²ŁšÞÞŞš= −×¦×þŠÞŞš= ž˛−þŁšŠÞ¦ð¦= E·ÌÂF= ¥= ð˛²šłþ×¦Č=f= −þ= ðÝ˛¹¹¦½¦ð˛¾¦¦=fr`kI=
Þ˛¾¦þÞ˛ÝşÞŞš= −˛×ð¦= EÎÌF= ¥= ð˛²šłþ×¦Č=ffI= łþ¹³Š˛×¹²ŁšÞÞŞš= −×¦×þŠÞŞš= ž˛ð˛žÞ¦ð¦=½šŠš×˛ÝşÞþłþ=
EÚÂF= ¦= ×šł¦þÞ˛ÝşÞþłþ= EÓÂF= žÞ˛₣šÞ¦Č= ¥= ð˛²šłþ×¦Č=fsI= −˛ýČ²Þ¦ð¦= −×¦×þŠŞ= EÌÌ×F= ¥=
ð˛²šłþ×¦¦=fff=¦Ý¦=fsI= ˛= ²˛ðŽš= Þš¹ðþÝşðþ= ŁŞ¹þðþþ×ł˛Þ¦žþŁ˛ÞÞŞ¼= þ¼þ²¼þžČÐ¹²ŁI= Ł= Š˛ÞÞþý= ¹Ý³₣˛š=
½˛ð²¦₣š¹ð¦= ¹þþ²Łš²¹²Ł³ćğ¦¼= ð˛²šłþ×¦¦=sf=−þ= ðÝ˛¹¹¦½¦ð˛¾¦¦=fr`kK==‡Şˇþ×ð˛= ¦ž= ˇ˛žŞ= Š˛ÞÞŞ¼=
þˇ×˛ž³š²= −×¦ŁþŠ¦ýŞÐ= Þ¦Žš= Ìš×š₣šÞş= −×¦×þŠþþ¼×˛ÞÞŞ¼= ²š××¦²þ×¦Ð= J= ýš¹²= þˇ¦²˛Þ¦Č= ×³¹¹ðþÐ=
ŁŞ¼³¼þÝ¦I=Ł˛ŽÞšÐĞ¦š=¦ž=ðþ²þ×Ş¼=ŁŞŠšÝšÞŞ=ð³×¹¦ŁþýW=

fi¹²×˛¼˛Þ¹ð˛Č=þˇÝ˛¹²şfi¹²×˛¼˛Þ¹ð˛Č=þˇÝ˛¹²şfi¹²×˛¼˛Þ¹ð˛Č=þˇÝ˛¹²şfi¹²×˛¼˛Þ¹ð˛Č=þˇÝ˛¹²şW=·ÌÂ=fi¹²×˛¼˛Þ¹ð¦ÐX=
fl×ČÞ¹ð˛Č=þˇÝ˛¹²şWfl×ČÞ¹ð˛Č=þˇÝ˛¹²şWfl×ČÞ¹ð˛Č=þˇÝ˛¹²şWfl×ČÞ¹ð˛Č=þˇÝ˛¹²şW====·ÌÂ=fl×ČÞ¹ð¦Ð=Ýš¹X=ÚÂ=ËÝš²ÞČÞ¹ð¦ÐX=
‡Ý˛Š¦ý¦×¹ð˛Č=þˇÝ˛¹²şW‡Ý˛Š¦ý¦×¹ð˛Č=þˇÝ˛¹²şW‡Ý˛Š¦ý¦×¹ð˛Č=þˇÝ˛¹²şW‡Ý˛Š¦ý¦×¹ð˛Č=þˇÝ˛¹²şW=ÚÂ=ËÝžČžşý¦Þ¹ð¦Ð=E₣˛¹²¦₣Þþ=Ł=ÊŁ˛ÞþŁ¹ðþÐ=þˇÝKFI=Þ˛¾¦þÞ˛ÝşÞŞÐ=−˛×ð=
EÎÌF=Íšğ÷×˛I=ÚÂ=Í³×þý¹ð¦ÐI=ÓÂ=ËÝČžşý¦Þ¹ðþJ
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È³¼¹ð¦ÐX=ÓÂ=‡ČžÞ¦ðþŁ¹ð˛Č=−þÐý˛I=ÓÂ=ËÝČžşýšÞ¹ð¦Ð=ˇš×šłþŁþÐI=ÔšÝş¾þŁ¹ðþš=ˇþˇ×þŁþJ
ŁŞ¼³¼þÝšŁþš=þ¼þ²¼þžČÐ¹²ŁþX=
‡þÝłþł×˛Š¹ð˛Č=þˇÝ˛¹²ş‡þÝłþł×˛Š¹ð˛Č=þˇÝ˛¹²ş‡þÝłþł×˛Š¹ð˛Č=þˇÝ˛¹²ş‡þÝłþł×˛Š¹ð˛Č=þˇÝ˛¹²şW=ÌÌ=Î¦ŽÞš¼þ−÷×¹ð¦ÐI=ÌÌ=Ò¹²şJÍšŠŁšŠ¦¾ð¦ÐI=ÌÌ=‚þÞ¹ðþÐX=
‡þ×þÞšŽ¹ð˛Č=þˇÝ˛¹²şW‡þ×þÞšŽ¹ð˛Č=þˇÝ˛¹²şW‡þ×þÞšŽ¹ð˛Č=þˇÝ˛¹²şW‡þ×þÞšŽ¹ð˛Č=þˇÝ˛¹²şW====·ÌÂ=‡þ×þÞšŽ¹ð¦Ð=E₣˛¹²¦₣Þþ=Ł=È¦−š¾ðþÐ=þˇÝKFI=·ÌÂ=Ûþ−š×¹ð¦ÐX=
ÚÂ=‡þ×þÞšŽ¹ð¦ÐI=ÌÌ×=Ò₣˛¹²þð=×K=Ô˛Ł˛Ý˛X=
ÊŁ˛ÞþŁ¹ð˛Č=þˇÝ˛¹²şÊŁ˛ÞþŁ¹ð˛Č=þˇÝ˛¹²şÊŁ˛ÞþŁ¹ð˛Č=þˇÝ˛¹²şÊŁ˛ÞþŁ¹ð˛Č=þˇÝ˛¹²şW=ÚÂ=ËÝžČžşý¦Þ¹ð¦Ð=E₣˛¹²¦₣Þþ=Łþ=‡Ý˛Š¦ý¦×¹ðþÐ=þˇÝKFI==ÓÂ=Â˛ŁþÝŽ¹ð¦ÐX=
Ë˛Ý³Ž¹ð˛Č=þˇÝ˛¹²şWË˛Ý³Ž¹ð˛Č=þˇÝ˛¹²şWË˛Ý³Ž¹ð˛Č=þˇÝ˛¹²şWË˛Ý³Ž¹ð˛Č=þˇÝ˛¹²şW=ÎÌ=Òł×˛I=·ÌÂ=Ë˛Ý³Ž¹ð¦š=ž˛¹šð¦I=ÌÌ×=J=þž÷×˛=·þ×þŽšÞþšI=Ï×šĞÞČI=˝ýÞþšX=
Ë¦×þŁ¹ð˛Č=þˇÝ˛¹²şWË¦×þŁ¹ð˛Č=þˇÝ˛¹²şWË¦×þŁ¹ð˛Č=þˇÝ˛¹²şWË¦×þŁ¹ð˛Č=þˇÝ˛¹²şW====·ÌÂ=Î³×ł³ĞX=
Ëþ¹²×þý¹ð˛Č=þˇÝ˛¹²şËþ¹²×þý¹ð˛Č=þˇÝ˛¹²şËþ¹²×þý¹ð˛Č=þˇÝ˛¹²şËþ¹²×þý¹ð˛Č=þˇÝ˛¹²şW=ÚÂ=Ô³ý˛×þðþŁ¹ð¦ÐX=
Ë³×ł˛Þ¹ð˛Č=þˇÝ˛¹²şWË³×ł˛Þ¹ð˛Č=þˇÝ˛¹²şWË³×ł˛Þ¹ð˛Č=þˇÝ˛¹²şWË³×ł˛Þ¹ð˛Č=þˇÝ˛¹²şW=ÚÂ=Ë³×ł˛Þ¹ð¦ÐI=ÓÂ=Ì×þ×ŞŁ¦Þ¹ð¦ÐX=
Ë³×¹ð˛Č=þˇÝ˛¹²şWË³×¹ð˛Č=þˇÝ˛¹²şWË³×¹ð˛Č=þˇÝ˛¹²şWË³×¹ð˛Č=þˇÝ˛¹²şW=ÓÂ=ÈþýþŁþšI=Í˛Ý¦ÞþI=ÈšžŁ¦ÞþI=‡š²şI=Í˛ðþŁşšI=Ë˛×ŞŽ¹ð¦ÐX=
È¦−š¾ð˛Č=þˇÝ˛¹²şÈ¦−š¾ð˛Č=þˇÝ˛¹²şÈ¦−š¾ð˛Č=þˇÝ˛¹²şÈ¦−š¾ð˛Č=þˇÝ˛¹²şWWWW=·ÌÂ=‡þ×þÞšŽ¹ð¦Ð=E₣˛¹²¦₣Þþ=Ł=‡þ×þÞšŽ¹ðþÐ=þˇÝKFI=ÓÂ=‚þˇ×þŁ¹ð¦ÐI=
È¦−š¾ð¦ÐI=˝ý˛Þ¹ð¦ÐI==ËþÝþŠš¾ð¦ÐI=Ìš×Łþý˛Ð¹ð¦ÐX=ÌÌ×¥=þž÷×˛=Ô²þÝ−š¾ðþšI=Â˛Ý˛Þ¹ð˛Č=È³ð˛I=
Í˛Ýþš=Ï¹²˛ˇÞþšI=Ë˛Ğ¦=ˆ¦×þðþšI=ËþÝþŁš×²ÞþšI=Ëþ¹²ŞÝşI=Ë×³²š¾I=Ë³×ð¦ÞþI=Ï¹¦ÞþŁþšI=
Ìš×šŁ˛ÝşÞþšI=ÌÝþ²¹ðþšI=ÌþŠłþ×ÞþšI=ÔþŁð¦ÞþI=‚þÝłþšI=ÊžÝšłþğššI=
Ë×¦ŁþšI=ÈćˇþŁ¦¾ðþšI=Íþł¦Ý¦ğšI=ı÷×Þ˛Č=Íšğ÷×ð˛I=Óšð˛=Íšğ÷×ð˛I=Óšð˛=‚Ł³×š₣ð˛K=
Íþ¹ðþŁ¹ð˛Č=þˇÝ˛¹²şW=Íþ¹ðþŁ¹ð˛Č=þˇÝ˛¹²şW=Íþ¹ðþŁ¹ð˛Č=þˇÝ˛¹²şW=Íþ¹ðþŁ¹ð˛Č=þˇÝ˛¹²şW=·ÌÂ=Ì×¦þð¹ðþJTš××˛¹ÞŞÐI=ÓÂ=„łþ×şšŁ¹ð¦ÐI=ÓÂ=Ïžš×þ=Ôþ¹ÞþŁþš£X=
Î¦Žšłþ×þŠ¹ð˛Č=þˇÝ˛¹²şÎ¦Žšłþ×þŠ¹ð˛Č=þˇÝ˛¹²şÎ¦Žšłþ×þŠ¹ð˛Č=þˇÝ˛¹²şÎ¦Žšłþ×þŠ¹ð˛Č=þˇÝ˛¹²şW=·ÌÂ=Ëš×ŽšÞ¹ð¦ÐX=ÓÂ=Ì³¹²ŞÞ¹ð¦ÐI==‡˛₣¹ð¦ÐI=Î˛Ł˛Ğ¦Þ¹ð¦ÐI=
Ì³¹²ŞÞ¹ð¦ÐI=T³ýˇþ²¦Þ¹ð¦ÐI=‡˛×Þ˛Ł¦Þ¹ð¦ÐX=ÌÌ×Ì³¹²ŞÞ¹ð¦š=þžš×˛I=Tš××¦²þ×¦Č=‰šÝÞ¦ÞþJ
=Ì³Ğð¦ÞþJÔšÐý˛I=Ïžš×þ=‡¦²š×šŁþI=fl¦þ¾šÞþžŞ=−þÐýŞ=×K=Ïð¦=³=−K=‡Þ³²×šÞÞ¦ÐI=˛=²˛ðŽš=
šğ÷==NN=ÌÌ×=Łfl³²³×Ý¦Þ¹ðþýI=‡˛₣¹ðþýI=‡þÝþŠ˛×¹ðþýI=
‡þ¹ð×š¹šÞ¹ðþýI=‡Şð¹³Þ¹ðþýI=Ë³Ýšˇ˛ð¹ðþýI=ÈŞ¹ðþŁ¹ðþýI=Î˛Ł˛Ğ¦Þ¹ðþýI=
Ì˛ŁÝþŁ¹ðþýI=Ôš×ł˛₣¹ðþý=×JÞ˛¼X=
ÎþŁþ¹¦ˇ¦×¹ð˛Č=þˇÝ˛¹²şWÎþŁþ¹¦ˇ¦×¹ð˛Č=þˇÝ˛¹²şWÎþŁþ¹¦ˇ¦×¹ð˛Č=þˇÝ˛¹²şWÎþŁþ¹¦ˇ¦×¹ð˛Č=þˇÝ˛¹²şW=ÓÂ=Í˛Ðž˛¹ð¦ÐX=
Ï×ÝþŁ¹ð˛Č=þˇÝ˛¹²şÏ×ÝþŁ¹ð˛Č=þˇÝ˛¹²şÏ×ÝþŁ¹ð˛Č=þˇÝ˛¹²şÏ×ÝþŁ¹ð˛Č=þˇÝ˛¹²şW=ÎÌ=Ï×ÝþŁ¹ðþš=−þÝš¹şšX=
ÌšÞžšÞ¹ð˛Č=þˇÝ˛¹²şWÌšÞžšÞ¹ð˛Č=þˇÝ˛¹²şWÌšÞžšÞ¹ð˛Č=þˇÝ˛¹²şWÌšÞžšÞ¹ð˛Č=þˇÝ˛¹²şW====ÓÂ=Ë˛ýžþÝş¹ð¦ÐI=ÓÂ=flšÝ¦Þ¹ð¦ÐX=
Óš¹−³ˇÝ¦ð˛=fl˛Ğðþ×²þ¹²˛ÞWÓš¹−³ˇÝ¦ð˛=fl˛Ğðþ×²þ¹²˛ÞWÓš¹−³ˇÝ¦ð˛=fl˛Ğðþ×²þ¹²˛ÞWÓš¹−³ˇÝ¦ð˛=fl˛Ğðþ×²þ¹²˛ÞW====ÌÌ×=Ïžš×˛=flþÝşĞ˛Č=¦=Í˛Ý˛Č=„Ý˛Þş=EþžK=flK=„Ý˛Þş=J=Ł=ÓÂ=„Ý˛ÞþŁ¹ð¦ÐFX=
Óš¹−³ˇÝ¦ð˛=Í˛×¦Ð=˚ÝWÓš¹−³ˇÝ¦ð˛=Í˛×¦Ð=˚ÝWÓš¹−³ˇÝ¦ð˛=Í˛×¦Ð=˚ÝWÓš¹−³ˇÝ¦ð˛=Í˛×¦Ð=˚ÝW====ÎÌ=Í˛×¦Ð=ıþŠ×˛X=
Óš¹−³ˇÝ¦ð˛=Íþ×ŠþŁ¦ČWÓš¹−³ˇÝ¦ð˛=Íþ×ŠþŁ¦ČWÓš¹−³ˇÝ¦ð˛=Íþ×ŠþŁ¦ČWÓš¹−³ˇÝ¦ð˛=Íþ×ŠþŁ¦ČW====·ÌÂ=Íþ×ŠþŁ¹ð¦ÐX=ÌÌ×=Ô¦ýð¦Þ¹ð¦Ð=Ý˛ÞŠĞ˛½²ÞŞÐ=
ž˛ð˛žÞ¦ðX=ÌÌ×=Tþ×½ČÞþš=ˇþÝþ²þ=Ò=ðþ×ŠþÞ˛I=ÌÌ×=Íš¹²þ=þˇ¦²˛Þ¦Č=ˇþÝşĞþłþ=ð×þÞĞÞš−˛=¦=
ŁŞ¼³¼þÝ¦I==ÌÌ×=Ò×þ₣¦ğš=flšÝŞš=þžš×˛X=
ÓČž˛Þ¹ð˛Č=þˇÝ˛¹²ÓČž˛Þ¹ð˛Č=þˇÝ˛¹²ÓČž˛Þ¹ð˛Č=þˇÝ˛¹²ÓČž˛Þ¹ð˛Č=þˇÝ˛¹²şWşWşWşW=ÎÌ=Íšğ÷×¹ð¦ÐI=·ÌÂ=Ïð¹ð¦Ð=¦=šłþ=þ¼×˛ÞÞ˛Č=žþÞ˛I=ÓÂ=ÓČž˛Þ¹ð¦ÐI==ÓÂ=
Ôþ¹ÞþŁ¹ð¦ÐI==ÌÌ×=Ò×þ₣¦ğš=Tš×š¼þŁ¹ðþš=ÝšŁþˇš×šŽşšIÌÌ×=Â˛²þÞ=ıš×ÞŞĞ¦¼˛I=ÌÌ×=¥=þž÷×˛=flšÝþš=
EË˛¹¦ýþŁ¹ð¦Ð=×JÞFI=‰¦²ðþŁþI=‚³ˇ¹ðþšI=„×¼¦Þð˛I=Ó³ýð˛X=þ¼þ²Þ¦₣ş¦=¼þžČÐ¹²Ł˛=Í³×þý¹ðþšI=
ÊŽšŁ¹ðþšIÔšÝš¾ðþšI=Ô−˛¹¹ðþšI=Ôðþ−¦Þ¹ðþšX=
Ô˛ý˛×¹ð˛Č=þˇÝ˛¹²şWÔ˛ý˛×¹ð˛Č=þˇÝ˛¹²şWÔ˛ý˛×¹ð˛Č=þˇÝ˛¹²şWÔ˛ý˛×¹ð˛Č=þˇÝ˛¹²şW=ÎÌ=Ô˛ý˛×¹ð˛Č=È³ð˛X=
Ô˛×˛²þŁ¹ð˛Č=þˇÝ˛¹²şWÔ˛×˛²þŁ¹ð˛Č=þˇÝ˛¹²şWÔ˛×˛²þŁ¹ð˛Č=þˇÝ˛¹²şWÔ˛×˛²þŁ¹ð˛Č=þˇÝ˛¹²şW=ÎÌ=ÛŁ˛ÝŞÞ¹ð¦ÐX=þ¼þ²Þ¦₣ş¦=¼þžČÐ¹²Ł˛=fl˛ð³×¹ðþš=¦=„ð˛²š×¦ÞšÞ¹ðþšX=
ÔýþÝšÞ¹ð˛Č=þˇÝ˛¹²şWÔýþÝšÞ¹ð˛Č=þˇÝ˛¹²şWÔýþÝšÞ¹ð˛Č=þˇÝ˛¹²şWÔýþÝšÞ¹ð˛Č=þˇÝ˛¹²şW=ÓÂ=ÔþÝþŁş÷Ł¹ð¦ÐI=ÌÌ×=ÍšŽŠ³×š₣šÞ¹ð¦ÐX=
T˛ýˇþŁ¹ð˛Č=þˇÝ˛¹²şWT˛ýˇþŁ¹ð˛Č=þˇÝ˛¹²şWT˛ýˇþŁ¹ð˛Č=þˇÝ˛¹²şWT˛ýˇþŁ¹ð˛Č=þˇÝ˛¹²şW=·ÌÂ=‡þ×þÞ¦Þ¹ð¦ÐX=
Tþý¹ð˛Č=þˇÝ˛¹²şWTþý¹ð˛Č=þˇÝ˛¹²şWTþý¹ð˛Č=þˇÝ˛¹²şWTþý¹ð˛Č=þˇÝ˛¹²şW=ÚÂ=Tþý¹ð¦ÐX=
ÒÝşČÞþŁ¹ð˛Č=þˇÝ˛¹²şWÒÝşČÞþŁ¹ð˛Č=þˇÝ˛¹²şWÒÝşČÞþŁ¹ð˛Č=þˇÝ˛¹²şWÒÝşČÞþŁ¹ð˛Č=þˇÝ˛¹²şW=ÚÂ=Ô³×¹ð¦ÐI=ÌÌ×=Ïžš×þ=Ì¦₣š×¹ðþš=¹=×šÝ¦ð²þŁŞý¦=Ýš¹˛ý¦X=
ı³Ł˛Ğ¹ð˛Č=×š¹−³ˇÝ¦ð˛Wı³Ł˛Ğ¹ð˛Č=×š¹−³ˇÝ¦ð˛Wı³Ł˛Ğ¹ð˛Č=×š¹−³ˇÝ¦ð˛Wı³Ł˛Ğ¹ð˛Č=×š¹−³ˇÝ¦ð˛W=ÎÌ=ı˛Ł˛Ğ=Ł˛×ý˛ÞšI=·ÌÂ=Ì×¦¹³×¹ð¦ÐFI=ÌÌ×=·×³−−˛=þžš×=Ô²˛×˛Č=
Ô²˛×¦¾˛I=ÌÌ×=Óš₣ð˛=flšžŠÞ˛I=ÌÌ×=·×³−−˛=þžš×=¦=ˇþÝþ²Ò×ł³ÝşX=
˝×þ¹Ý˛Ł¹ð˛Č=þˇÝ˛¹²ş˝×þ¹Ý˛Ł¹ð˛Č=þˇÝ˛¹²ş˝×þ¹Ý˛Ł¹ð˛Č=þˇÝ˛¹²ş˝×þ¹Ý˛Ł¹ð˛Č=þˇÝ˛¹²şW=ÎÌ=ÌÝšğššŁþ=þžš×þI=ÓÂ=Ôþ²¦Þ¹ð¦ÐI=ÓÂ=Ò¹²şšŁ¹ð¦ÐK=
 

Î˛= þ¹ÞþŁš= ¹þˇ×˛ÞÞŞ¼= Š˛ÞÞŞ¼= −×þŁšŠšÞ˛= −×šŠŁ˛×¦²šÝşÞ˛Č= þ¾šÞð˛= Ć½½šð²¦ŁÞþ¹²¦=
¦ýšćğ¦¼¹Č=ÏÏÌT=¦=Š×³ł¦¼=−×¦×þŠþþ¼×˛ÞÞŞ¼=²š××¦²þ×¦Ð=ŠÝČ= ¹þ¼×˛ÞšÞ¦Č=×³¹¹ðþÐ=ŁŞ¼³¼þÝ¦=Þ˛=
²š××¦²þ×¦¦= ³¹ÝþŁÞþÐ= „Ł×þ−šÐ¹ðþÐ= Óþ¹¹¦¦K= ˚²˛= þ¾šÞð˛= −×þŁþŠ¦Ý˛¹ş= Þ˛ý¦= −þ= ¹ÝšŠ³ćğ¦ý=
−þð˛ž˛²šÝČýW=

J= ₣¦¹ÝšÞÞþ¹²ş= ¦= −Ýþ²Þþ¹²ş= −þ−³ÝČ¾¦Ð= Ł¦Š˛I= Þ˛¼þŠČğ¦¼¹Č= Ł= −×šŠšÝ˛¼= Š˛ÞÞþÐ=ÏÏÌT=¦Ý¦=Š×³łþÐ=
−×¦×þŠþþ¼×˛ÞÞþÐ=²š××¦²þ×¦¦X=

J=³¹²˛ÞþŁÝšÞÞŞÐ==ŠÝČ=²š××¦²þ×¦¦=×šŽ¦ý=þ¼×˛ÞŞX=

J=³×þŁšÞş=ˇšžþ−˛¹Þþ¹²¦=−×¦×þŠþþ¼×˛ÞÞþÐ=²š××¦²þ×¦¦I=þˇ³¹ÝþŁÝšÞÞŞÐ=×šŽ¦ýþý=þ¼×˛ÞŞI=³×þŁÞšý=
˛Þ²×þ−þłšÞÞþÐ=Þ˛ł×³žð¦=¦=łšþł×˛½¦₣š¹ð¦ý=−þÝþŽšÞ¦šýK=
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ÔŠšÝ˛ÞÞ˛Č= þ¾šÞð˛= −þð˛žŞŁ˛š²I= ₣²þ=Þšý˛Ýþ= −þ−³ÝČ¾¦Ð= ×³¹¹ðþÐ= ŁŞ¼³¼þÝ¦= þˇ¦²˛š²=ŁÞš=¹þˇ¹²ŁšÞÞþ=
ÏÏÌTI= Þþ=Ł=−×šŠšÝ˛¼= ŁþŠþþ¼×˛ÞÞŞ¼= žþÞ= ×šð= ¦= Þ˛=Š×³ł¦¼= −×¦×þŠþþ¼×˛ÞÞŞ¼= ²š××¦²þ×¦Č¼I= łŠš=
−þŠŠš×Ž¦Ł˛š²¹Č= ˇÝ˛łþ−×¦Č²ÞŞÐ= ŠÝČ= Þ¦¼= ×šŽ¦ýK=Ë= ₣¦¹Ý³= ²š××¦²þ×¦ÐI= łŠš= þ¹³ğš¹²ŁÝČć²¹Č=
Ć½½šð²¦ŁÞŞš= ýš×Ş= þ¼×˛ÞŞ=ŁŞ¼³¼þÝ¦I=¦= þˇ¦²˛š²= −×¦ýš×Þþ= TIU= B= š÷= −þ−³ÝČ¾¦¦I=
þ²Þþ¹¦²¹Č=ÔšÝş¾þŁ¹ðþš=¹−š¾¦˛Ý¦ž¦×þŁ˛ÞÞþš= þ¼þ²Þ¦₣şš= ¼þžČÐ¹²Łþ= ‡Ý˛Š¦ý¦×¹ðþÐ= þˇÝ˛¹²¦K=
ÙšÝš¹þþˇ×˛žÞþ= ŁðÝć₣¦²ş= Ć²³= ²š××¦²þ×¦ć= Ł= ĆðþÝþł¦₣š¹ð³ć= ¹š²ş= Ł= ð˛₣š¹²Łš= −×¦×þŠþþ¼×˛ÞÞþÐ=
²š××¦²þ×¦¦I= Þ˛= ðþ²þ×þÐ= −×¦×þŠþþ¼×˛ÞÞŞÐ= ×šŽ¦ý= −þŠŠš×Ž¦Ł˛š²¹Č= −þ= ¦Þ¦¾¦˛²¦Łš=
−×¦×þŠþ−þÝşžþŁ˛²šÝČK=

‡= Þšðþ²þ×Ş¼= ×šł¦þÞ˛¼= ×ČŠ= ÞšˇþÝşĞ¦¼= ÏÏÌT= Ł= ¹ŁþšÐ= ¹þŁþð³−Þþ¹²¦= þˇš¹−š₣¦Ł˛ć²= ¹þ¼×˛ÞšÞ¦š=
ð×³−ÞŞ¼= −þ−³ÝČ¾¦Ð= ŁŞ¼³¼þÝ¦I= ¼þ²Č= Þ˛= ð˛ŽŠþÐ= ¦ž= Þ¦¼= Ł= þ²ŠšÝşÞþ¹²¦= þˇ¦²˛š²= ÞšýÞþłþ= Ć²¦¼=
žŁš×şðþŁK=Î˛−×¦ýš×I=Ł=ÓČž˛Þ¹ðþÐ=þˇÝ˛¹²¦==Þ˛=þ²Þþ¹¦²šÝşÞþ=ÞšˇþÝşĞ¦¼=þž÷×˛¼=¦=¹²˛×¦¾˛¼=−þÐýŞ=
Ïð¦= Þ˛¼þŠ¦²¹Č= ¹˛ýŞÐ= ð×³−ÞŞÐ= ŁŞ¼³¼þÝšŁŞÐ= þ₣˛ł= Þ˛= ²š××¦²þ×¦¦= Óþ¹¹¦Ð¹ðþÐ= ÚšŠš×˛¾¦¦I=
₣¦¹ÝšÞÞþ¹²ş= ðþ²þ×þłþ= Ł=NVVV= ł=þ¾šÞ¦Ł˛Ý˛¹ş= Ł==R¥S= ²Ş¹K= žŁš×şðþŁ=xÛ˛¼¦ÞI= OMMVzK= Îšþˇ¼þŠ¦ýþ=
ŁðÝć₣šÞ¦š=−þŠþˇÞŞ¼=ÞšˇþÝşĞ¦¼=ÏÏÌT=Ł=ĆðþÝþł¦₣š¹ð³ć=¹š²ş=Ł=ð˛₣š¹²Łš=š÷=ðÝć₣šŁŞ¼=²š××¦²þ×¦ÐI=
¹ŁČž˛ÞÞŞ¼=ýšŽŠ³=¹þˇþÐ=Š×³ł¦ý¦=−×¦×þŠÞŞý¦=²š××¦²þ×¦Čý¦I=Þ˛=ðþ²þ×Ş¼=−þŠŠš×Ž¦Ł˛š²¹Č=×šŽ¦ý=
−×¦×þŠþ−þÝşžþŁ˛Þ¦ČI=Šþ¹²˛²þ₣ÞŞÐ=ŠÝČ=×˛¹¹šÝšÞ¦Č=ŁŞ¼³¼þÝ¦K=‡=₣˛¹²Þþ¹²¦I=Þšþˇ¼þŠ¦ýþ=ŁðÝć₣¦²ş=Ł=
ĆðþÝþł¦₣š¹ð³ć= ¹š²ş= ÞšˇþÝşĞ¦š=ÏÏÌT=Þ˛= þž÷×˛¼I= ž˛²þÞ˛¼= ¦= −×þ²þð˛¼= Ł= −þÐýš=Ïð¦= Ł= ÓČž˛Þ¹ðþÐ=
þˇÝ˛¹²¦I= ¹ŁČž˛ÞÞŞš= Š×³ł= ¹= Š×³łþý==−×¦×þŠÞŞý¦= ²š××¦²þ×¦Čý¦= ŁþŠþþ¼×˛ÞÞþÐ= žþÞŞ= Ïð¦I=
−×¦₣÷ý=ŁþŠþþ¼×˛ÞÞ˛Č=žþÞ˛=ŠþÝŽÞ˛=ˇŞ²ş=×˛¹Ğ¦×šÞ˛=Šþ=ĆðþÝþł¦₣š¹ð¦=þˇþ¹ÞþŁ˛ÞÞþłþ=×˛žýš×˛=J=Šþ=
Ğ¦×¦ÞŞ= −þÐýŞI= ŠÝČ= ₣šłþ= ¹ÝšŠ³š²= −×¦ÞČ²ş= ¹þþ²Łš²¹²Ł³ćğ¦š= Þþ×ý˛²¦ŁÞþJ−×˛ŁþŁŞš= ˛ð²ŞK=
fiÞ˛Ýþł¦₣ÞŞš=ýš×Ş=−þ=−þŠŠš×Ž˛Þ¦ć=ˇÝ˛łþ−×¦Č²ÞþÐ=þð×³Ž˛ćğšÐ=¹×šŠŞ=ŠþÝŽÞŞ=ˇŞ²ş=−×¦ÞČ²Ş==¦=
Ł= þ²ÞþĞšÞ¦¦= Š×³ł¦¼= ×šðI= Þ˛¹šÝ÷ÞÞþ¹²ş= ðþ²þ×Ş¼= ŁŞ¼³¼þÝşć= ¹Ý³Ž¦²= −þð˛ž˛²šÝšý= ¦¼= ŁŞ¹þðþÐ=
ĆðþÝþł¦₣š¹ðþÐ=žÞ˛₣¦ýþ¹²¦K=

 

Ê¹²þ₣Þ¦ð¦=¦Þ½þ×ý˛¾¦¦Ê¹²þ₣Þ¦ð¦=¦Þ½þ×ý˛¾¦¦Ê¹²þ₣Þ¦ð¦=¦Þ½þ×ý˛¾¦¦Ê¹²þ₣Þ¦ð¦=¦Þ½þ×ý˛¾¦¦====

NK======Ë˛×²˛J¹¼šý˛= Ï¾šÞð˛= ×˛¹−×þ¹²×˛ÞšÞ¦Č= ¦= ₣¦¹ÝšÞÞþ¹²¦= ×³¹¹ðþÐ= ŁŞ¼³¼þÝ¦= Łþ=
‡Ý˛Š¦ý¦×¹ðþÐ=þˇÝ˛¹²¦=Ł=OMMV=łK=L=‚ÏÌ=?Tþ₣ð˛=Óþ¹²˛?I=‚¦×šð¾¦Č=ÏÏÌT=‡Ý˛Š¦ý¦×¹ðþÐ=
þˇÝ˛¹²¦I=ÍK=Ôš×łššŁ=×³ðþ−¦¹şK=

OK======Í˛×łþÝ¦Þ= ‡KfiKI= ÎþŁ¦ðþŁ= ‡KÌKI= Í˛×łþÝ¦Þ= fiK‡K= ?Ó³¹¹ð˛Č= ŁŞ¼³¼þÝş= Ł= Ë˛Ý³Ž¹ðþÐ=
þˇÝ˛¹²¦?I=Ë˛Ý³ł˛I=NVVT=E¹K=NV=J=ð˛×²˛J¹¼šý˛F=

PK======ÍÌÓ= Óþ¹¹¦¦K= Ï¹þˇþ= þ¼×˛ÞČšýŞš= −×¦×þŠÞŞš= ²š××¦²þ×¦¦= Óþ¹¹¦Ð¹ðþÐ= ÚšŠš×˛¾¦¦K=
ÜííéWLLïïïKò~éçîÉÇKêì=

QK=====ÏÞ³½×šÞČ=fiKÔKI=ÏÞ³½×šÞČ=ÍK‡K=Ó˛žýšğšÞ¦š=×³¹¹ðþÐ=ŁŞ¼³¼þÝ¦=Þ˛=þ¹þˇþ=þ¼×˛ÞČšýŞ¼=
−×¦×þŠÞŞ¼= ²š××¦²þ×¦Č¼=Ł= Þ˛₣˛Ýš=uuf= ŁKLL= ÍþÞ¦²þ×¦Þł= ×šŠð¦¼= Ł¦ŠþŁ==Ž¦Łþ²ÞŞ¼= ¦=
×˛¹²šÞ¦Ð=¦=¹×šŠŞ=¦¼=þˇ¦²˛Þ¦Č=Ł=ÓČž˛Þ¹ðþÐ=þˇÝ˛¹²¦K=T×³ŠŞ=Ïð¹ðþłþ=ž˛−þŁšŠÞ¦ð˛K=‡Ş−K=
OSK=ÓČž˛ÞşI=OMMUK=¹K=PPJPV=

RK======Ìþ²˛−þŁ˛=ÎKfiKI=Î˛žŞ×þŁ˛=ÓKÊKI= Â˛ˇšÝ¦Þ˛=ÎKÍKI=Ê¹˛šŁ˛JÌš²×þŁ˛=ÈKÔKI=Ëþ×þ²ðþŁ=‡KÎKI=
Ï₣˛łþŁ=‚KÍK= ÔŁþŠÞŞÐ= ¹−¦¹þð= þ¹þˇþ= þ¼×˛ÞČšýŞ¼= −×¦×þŠÞŞ¼= ²š××¦²þ×¦Ð= Óþ¹¹¦Ð¹ðþÐ=
ÚšŠš×˛¾¦¦=E¹−×˛Łþ₣Þ¦ðFK=EÏ²ŁK=×šŠK=‚KÍK=Ï₣˛łþŁFK=ıK=fI=ffK=ÍKW=‡ÎÊÊ=Ì×¦×þŠŞI=OMMSK=
PQU=¹K=

SK======Ì×¦×þŠÞþJž˛−þŁšŠÞŞÐ=½þÞŠ=ÓČž˛Þ¹ðþÐ=þˇÝ˛¹²¦=L=Ôþ¹²K=ÍK‡K=Ë˛ž˛ðþŁ˛I=ÎKfiK=ÔþˇþÝšŁK=¥=
ÓČž˛ÞşW=Ó³¹¹ðþš=¹ÝþŁþI=OMMQK=¥=QOM=¹K=

TK======Tć¹þŁ=fiK‡K=˚ðþÝþł¦₣š¹ð¦Ð=ð˛×ð˛¹=TŁš×¹ðþÐ=þˇÝ˛¹²¦K=·ÊÔ=¦=ˇ˛ž˛=Š˛ÞÞŞ¼K=
UK======Û˛¼¦Þ=·K=‡K=Ó³¹¹ð˛Č=ŁŞ¼³¼þÝş=LL=Ë×˛¹Þ˛Č=ðÞ¦ł˛=Óþ¹¹¦Ð¹ðþÐ=ÚšŠš×˛¾¦¦=EŽ¦Łþ²ÞŞšFK=µ=

ÍKW=fiÔTI=fi¹²×šÝşI=OMMNK=µ=ÔK=SMPJSMRK=
VK======Û˛¼¦Þ=·K=‡K=Ó³¹¹ð˛Č=ŁŞ¼³¼þÝş=Ł=þ−˛¹Þþ¹²¦W=Š¦Þ˛ý¦ð˛=₣¦¹ÝšÞÞþ¹²¦=¦=−×þˇÝšýŞ=þ¼×˛ÞŞK=

ÍKW=ÙšÞ²×=þ¼×˛ÞŞ=Š¦ðþÐ=−×¦×þŠŞI=OMMVK=NMQ=¹K=
 

 


