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É [ÑƨШ~ċŰƨċũШƻΣЮΜ 
ÖũŉШÑĲŰŊǍĲũŔƨƚШ ƨƖƚťċũũШ ťƨƚƣŔťШ 7Ш ΞΜΞΡрΝΜрΞΤ 

  

 

§ƖŔĲŰƣċƣŔŸŰШċĤŸƨƣШÉ [Ñƨ 
É [Ñƨ1ШŔƚШċШĦŸůƓƨƣĲƖШƓƖŸŊƖċůШĲŰċĤũŔŰŊШŰŸŔƚĲрůċƓƓŔŰŊШŸŰШŊƖŸƨŰĬШŉƖŸůШŰŸŔƚĲШŊĲŰĲƖċƣĲĬШĤǃШǰǃŔŰŊШÖ ÉШыÖŰůċŰŰĲĬШ ŔƖĦƖċŉƣШ
ÉǃƚƣĲůƚьШŸƖШƓŔũŸƣĲĬШǰǃŔŰŊШƻĲőŔĦũĲƚЮШÑőĲШƣǃƓŔĦċũШċŔůЯШċŰĬШŸƨƣƓƨƣЯШƽőĲŰШƖƨŰŰŔŰŊШÉ [ÑƨШċƖĲШŰŸŔƚĲШĦŸŰƣŸƨƖШũŔŰĲƚЯШĲЮŊЮШĬ7ůċǂр
ũĲƻĲũƚЯШŸŰШċШůċƓШĦŸƻĲƖŔŰŊШƣőĲШŊƖŸƨŰĬШƨŰĬĲƖŰĲċƣőШƣőĲШǰŔŊőƣШƓċƣőШŸŉШċШƻĲőŔĦũĲЮШШ 

ÑőĲШĦŸĬĲШŔƚШƽƖŔƣƣĲŰШŔŰШċŰĬШƖƨŰƚШŉƖŸůШƽŔƣőŔŰШ~ċƣũċĤЮШÉ [ÑƨШŔƚШŔŰШŔƣƚШĦƨƖƖĲŰƣШƚőċƓĲШƣŸШĤĲШƻŔĲƽĲĬШċƚШċШƖĲƚĲċƖĦőШƣŸŸũШƣŸШĤĲШ
ŉƨƖƣőĲƖШĬĲƻĲũŸƓĲĬШċŰĬШċĬċƓƣĲĬШƣŸШƣőĲШŰĲĲĬƚШŉŸũũŸƽŔŰŊШƽŔƣőШƣőĲШůċƣƨƖċƣŔŸŰШŸŉШƣőĲШÖ ÉШƚǃƚƣĲůЮ 

fŰШÉ [ÑƨШǰŔŊőƣШƣƖċŢĲĦƣŸƖŔĲƚШĦċŰШĤĲШĦƖĲċƣĲĬШċŰĬШŰŸŔƚĲШůċƓƚШƓƖŸĬƨĦĲĬШŉŸƖШċŰǃЮŊĲŸŊƖċƓőŔĦЮċƖĲċЮŸŰЮĲċƖƣőдЮÑőŔƚЮŔƚЮĲŰċĤũĲĬЮ
ƨƚŔŰŊЮŉƖĲĲЮċŰĬЮŸƓĲŰЮƚƨƓƓŸƖƣŔŰŊЮƣŸŸũƚЮċŰĬЮĬċƣċеШ]ŸŸŊũĲШEċƖƣőШŉŸƖШŊƖŸƨŰĬШƣƖċĦťШŊĲŰĲƖċƣŔŸŰШċŰĬШƖĲƚƨũƣƚШƻŔƚƨċũŔƚċƣŔŸŰЯШÄ]fÉ2Ш
ыҼ§ƓĲŰÑŸƓŸŊƖċƓőǃ3ьШŉŸƖШĲũĲƻċƣŔŸŰШĬċƣċШőċŰĬũŔŰŊЯШŸƓĲŰШĬċƣċШŉƖŸůШƚŸƨƖĦĲƚШƚƨĦőШċƚШ9ŸƓĲƖŰŔĦƨƚШ]ũŸĤċũШ?É~ШΟΜů4ШċŰĬШŉŸƖШ
ƓŸƓƨũċƣŔŸŰШĬċƣċШĲЮŊЮШŉƖŸůШ§9c5оc?ñЮ 

ÑőĲШƻĲőŔĦũĲƚШċƖĲШƖĲƓƖĲƚĲŰƣĲĬШĤǃШƣőĲŔƖШƚŸƨŰĬШƚŸƨƖĦĲШƚƣƖĲŰŊƣőШыƚŸƨŰĬШŔŰƣĲŰƚŔƣǃШĲůŔƣƣĲĬШŔŰШљċũũњШĬŔƖĲĦƣŔŸŰƚШċƣШċШƖċĬŔƨƚШŸŉШΝШůШ
ŉƖŸůШċШƓŸŔŰƣШƚŸƨƖĦĲьШċũŸŰŊШƣőĲШΟ?ШǰŔŊőƣƓċƣőШůŸĬĲũũĲĬЮШÑőĲШƚŸƨƖĦĲШůŸĬĲũƚШĦċŰШċĦĦŸƨŰƣШŉŸƖШċШƻċƖǃŔŰŊШĬŔƖĲĦƣŔƻŔƣǃЯШŔЮĲЮШƚŸƨƖĦĲШ
ƚƣƖĲŰŊƣőоŔŰƣĲŰƚŔƣǃЯШƽŔƣőШƓƖŸƓċŊċƣŔŸŰШċŰŊũĲШƖĲũċƣŔƻĲШƣőĲШƻĲőŔĦũĲЮ 

ÑőĲШǰŔŊőƣƓċƣőШŔƚШĬŔƚĦƖĲƣŔǍĲĬШŔŰШƣŔůĲƚƣĲƓƚЯШƣǃƓŔĦċũũǃШċƖŸƨŰĬШċШƚĲĦŸŰĬШũŸŰŊЮШ ƣШƣőĲШĬŔƚĦƖĲƣŔǍċƣŔŸŰШƓŸŔŰƣƚЯШƣőĲШƚŸƨŰĬШƓƖĲƚƚƨƖĲШ
ŸŰШƣőĲШŊƖŸƨŰĬШŔƚШĦŸůƓƨƣĲĬШƽŔƣőШƖċǃШƣƖċĦŔŰŊШċŰĬШƣőĲШŰŸŔƚĲШőŔƚƣŸƖǃЯШŔЮĲЮШƚŸƨŰĬШƓƖĲƚƚƨƖĲШċƚШċШŉƨŰĦƣŔŸŰШŸŉШƣŔůĲЯШŉƖĲƕƨĲŰĦǃШċŰĬШ
ƓŸƚŔƣŔŸŰШƓыƣЯШŉƣőŔƖĬŸĦƣЯШũċƣЯШũŸŰьЯШŔƚШƚċƻĲĬШŔŰШĲċĦőШŊƖŸƨŰĬыŊƖŔĬьШƓŸŔŰƣЮШ 

fŰШƣőĲШŊƖŸƨŰĬШŊƖŔĬШƓŸŔŰƣƚЯШŰŸŔƚĲШőŔƚƣŸƖŔĲƚШŔŰШxШċƖĲШĦŸůƓƨƣĲĬШċŰĬШxůċǂШċŰĬоŸƖШxEШĦŸŰƣŸƨƖШũŔŰĲƚШċƖĲШĦŸůƓƨƣĲĬЮШ§ƣőĲƖШŰŸŔƚĲШ
ůĲƣƖŔĦƚШůŔŊőƣШƖċƣőĲƖШƚƣƖċŔŊőƣШŉŸƖƽċƖĬШĤĲШċĬĬĲĬЮ 

ÑŸШƖƨŰШÉ [ÑƨШƣőĲШƨƚĲƖШŰĲĲĬƚШƣŸШőċƻĲа 

р ƣőĲШƚŸƨƖĦĲШĦŸĬĲШÉ [ÑƨЯШŔŰĦũƨĬŔŰŊШƻĲőŔĦũĲоƚŸƨŰĬШƚŸƨƖĦĲШĬċƣċ 
р ċШ~ċƣũċĤШũŔĦĲŰƚĲ 
р ƣŸƓŸŊƖċƓőǃоĲũĲƻċƣŔŸŰШĬċƣċШŉŸƖШƣőĲШċƖĲċШŸŉШĦŸŰĦĲƖŰШыċƻċŔũċĤũĲШƣőƖŸƨŊőШŸƓĲŰШƚŸƨƖĦĲƚШ?E~ь 
р ыƣŸШƕƨċŰƣŔŉǃШŰŸŔƚĲШůċƓƓŔŰŊШƽŔƣőШƓŸƓƨũċƣŔŸŰШĬċƣċШтШƚƨĦőШůċǃШĤĲШċĬĬĲĬШƻŔċШŸƓĲŰШƚŸƨƖĦĲƚь 

 

1ШÉ [ÑƨШыњÉŔůƨũĲƖŔŰŊШċƻШƣůŸƚŉęƖШŸĦőШ[ũǃŊƣƖċǯťШŉƁƖШĲŰШÑǃƚƣċƖĲШŸůŊŔƻŰŔŰŊњЯШƨӀњÖ ÉњьШЯШƣőĲШőĲƖĲŔŰШĬĲƚĦƖŔĤĲĬШƓƖŸŊƖċůЯШŔƚ 
ƓċƖƣũǃШċШƚƓŔŰрŸǭШċŰĬШŉƨƖƣőĲƖШĬĲƻĲũŸƓůĲŰƣШŸŉШƣőĲШċŔƖĦƖċŉƣШŰŸŔƚĲШůċƓƓŔŰŊШĦŸĬĲШÉ [ÑШ 
2ШÄ]fÉШċŰШŸƓĲŰрƚŸƨƖĦĲШ]fÉрƣŸŸũШ 
3Ш§ƓĲŰÑŸƓŸŊƖċƓőǃ 
4Ш9ŸƓĲƖŰŔĦƨƚШ?E~ЯШ?E~ШӀШ?ŔŊŔƣċũШEũĲƻċƣŔŸŰШ~ŸĬĲũШŸƖШ?É~ШӀ?ŔŊŔƣċũШÉƨƖŉċĦĲШ~ŸĬĲũЯШŔƚШċШƖĲƓƖĲƚĲŰƣċƣŔŸŰШŸŉШƣőĲШĤċƖĲШŊƖŸƨŰĬШ
ƣŸƓŸŊƖċƓőŔĦШƚƨƖŉċĦĲШŸŉШƣőĲШEċƖƣőШĲǂĦũƨĬŔŰŊШƣƖĲĲƚШċŰĬШĤƨŔũĬŔŰŊƚ 
5Ш§9c ШƚĲƖƻŔĦĲƚ 

https://docs.google.com/document/d/1OhJqkSLCMbYAqSwZzUtK1rZXEuKq-0t1lsiLvkwUIRg
https://www.qgis.org/
https://opentopography.org/
https://spacedata.copernicus.eu/collections/copernicus-digital-elevation-model
https://data.humdata.org/dataset/sweden-high-resolution-population-density-maps-demographic-estimates
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É [ÑƨШŔƚШǯũũŔŰŊШƣőĲШŊċƓШĤĲƣƽĲĲŰШƚƣċŰĬċƖĬШċŔƖШƣƖċǭŔĦШŰŸŔƚĲШůċƓƓŔŰŊШƣŸŸũƚоůĲƣőŸĬƚШыĲЮŊЮШf ~о E?ÑЯШE9 9Ш?ŸĦЮΞΦьШŸŰШŸŰĲШ
őċŰĬШċŰĬШƚƣċŰĬċƖĬШĲŰƻŔƖŸŰůĲŰƣċũШŰŸŔƚĲШĲƚƣŔůċƣŔŸŰШƣŸŸũƚШŉŸƖШƚƣċƣŔĦШƚŸƨƖĦĲƚШċŰĬоŸƖШƖŸċĬШƣƖċǭŔĦШŸŰШƣőĲШŸƣőĲƖЮШÉŸŉƣƽċƖĲШŔŰШ
ŰĲŔƣőĲƖШŸŉШƣőĲШƣƽŸШŊƖŸƨƓƚШŔƚШĦċƓċĤũĲШŸŉШőċŰĬũŔŰŊШŊĲŰĲƖċũШǰǃŔŰŊШĬƖŸŰĲƚоÖ ÉЮШ 

9ŸŰƣĲŰƣ 
ΝЮ ÂƖĲƓċƖċƣŔŸŰШрШŔŰƚƣċũũŔŰŊШтШĬĲƓĲŰĬĲŰĦŔĲƚ 
ΞЮ [ũŸƽШĦőċƖƣШтШÉ [ÑƨШŰŸŔƚĲШůċƓƓŔŰŊШƖƨŰ 
ΟЮ ÉƣċƖƣШƖƨŰŰŔŰŊШÉ [Ñƨ 
ΠЮ É [ÑƨШůċŔŰШƖƨŰШċũƣĲƖŰċƣŔƻĲƚШыċƚШŸŉШsċŰƨċƖŔШΞΜΞΡШƻĲƖƚŔŸŰШΟΟь 
ΡЮ  ŸƣĲƚШрШÉ [ÑƨШċƚШŸŉШsċŰЮΞΜΞΡШыÉ [ÑƨхƻΟΟЮůь 
ΣЮ ÑĲůƓũċƣĲШĦċƚĲƚШƣŸШŉŸũũŸƽ 

EǂċůƓũĲШƖƨŰШΝаШ[ũŔŊőƣШƽŔƣőШΠΜťŊШĲéÑ§xШuƖŸťŸůрШ[ƁũũŔŰŊĲШĦċШΠΜШťůШsęůƣũċŰĬШÉƽĲĬĲŰ 

EǂċůƓũĲШƖƨŰШΞаШ[ũŔŊőƣШƽŔƣőШΠΜťŊШĲéÑ§xШ°ƚƣĲƖƚƨŰĬаШ]ƁƻŔťĲŰр§ƖƖƻŔťĲŰШΝΡШťůШsęůƣũċŰĬШÉƽĲĬĲŰ 

 
 
ƓƓĲŰĬŔĦĲƚ 

 
ШƓƓĲŰĬŔǂШΝШ?ŔŊŔƣċũШEũĲƻċƣŔŸŰШ?ċƣċШŔŰШÉ [Ñƨ 
 
яШƓƓĲŰĬŔǂШΞШƣůŸƚƓőĲƖŔĦШĬċƣċШŔŰШÉ [ÑƨШыÑ§Ш7EШ??E?ьШѐ 

ƓƓĲŰĬŔǂШΟШÂŸƓƨũċƣŔŸŰШĬċƣċШŔŰШÉ [Ñƨ  



    

 Ο 
 

ΝЮ ÂƖĲƓċƖċƣŔŸŰШрШŔŰƚƣċũũŔŰŊШрШĬĲƓĲŰĬĲŰĦŔĲƚШ 
ÑŸШĤĲШċĤũĲШƣŸШƖƨŰШÉ [ÑƨШǃŸƨШŰĲĲĬШƣŸа 

~ċťĲШƚƨƖĲШĤċƚŔĦШƖĲƕƨŔƖĲůĲŰƣƚШċƖĲШůĲƣ 
р ]ĲƣШőŸũĬШŸŉШƣőĲШÉ [ÑƨШƚŸƨƖĦĲШĦŸĬĲШыċŉƣĲƖШċŊƖĲĲůĲŰƣШƽŔƣőШƣőĲШ ÂfÉрƓƖŸŢĲĦƣь 
р fŰƚƣċũũШƣőĲШ~ċƣũċĤШƚŸŉƣƽċƖĲШыŸƖШċШĦŸůƓŔũĲĬШƻĲƖƚŔŸŰШŸŉШƣőĲШÉ [ÑƨШĦŸĬĲь 
р fŰƚƣċũũШ]ŸŸŊũĲШEċƖƣőШÂƖŸШыƣŸШĤĲШƨƚĲĬШŉŸƖШŔŰƓƨƣШőċŰĬũŔŰŊШċŰĬШƖĲƚƨũƣƚШƓƖĲƚĲŰƣċƣŔŸŰƚь 

 
ƖƖċŰŊĲШƽŔƣőШǯũĲШĬŔƖĲĦƣŸƖǃШƚƣƖƨĦƣƨƖĲШċŰĬШĬŸƽŰũŸċĬШƚŸƨƖĦĲШĦŸĬĲ 
р ÑŸШĬŸƽŰũŸċĬШƣőĲШĦŸĬĲШůрǯũĲƚШŸƖŊċŰŔƚĲĬШŔŰШΠШĬŔƖĲĦƣŸƖŔĲƚШыċƚЮƚőŸƽŰЮőĲƖĲЮŔŰЮƣőĲЮ
ƖŔŊőƣЮůċƖŊŔŰђШƨŰĬĲƖШǃŸƨƖШĦőŸŔĦĲШŸŉШċШљя~ċŔŰЮÉ [ÑƨѐњШĬŔƖĲĦƣŸƖǃШċŰĬШƣőĲŰШв 

р fŰƣŸШƣőĲШĬŔƖĲĦƣŸƖŔĲƚШљΣыÉƨƓƓŸƖƣњЯШЮЮЮЯШƣŸШљΧы ŸŔƚĲы~ċƓƓŔŰŊњШǃŸƨШƚőŸƨũĬШĬŸƽŰũŸċĬШ
ƣőĲШũċƣĲƚƣШ~ċƣũċĤШůрǯũĲƚШыċƚШċũƖĲċĬǃШƚŸƖƣĲĬШƖĲŊċƖĬŔŰŊШŉƨŰĦƣŔŸŰċũŔƣǃьШ 

р fŰƣŸШƣőĲШĬŔƖĲĦƣŸƖǃШљΨы§ƨƣƓƨƣы ŰĬ[ŔǂĲĬfŰƓƨƣњШǃŸƨШċƖƖċŰŊĲШƽŔƣőШƣőĲШĬŔƖĲĦƣŸƖŔĲƚШ
ƚőŸƽŰШƣŸШƣőĲШƖŔŊőƣЯШњfŰƓƨƣыÉ [ÑƨњШыҼШƚƨĤШĬŔƖĲĦƣŸƖŔĲƚьШċŰĬШњ§ƨƣƓƨƣыÉ [ÑƨњШыőĲƖĲШ
ƖĲƚƨũƣƚШƽŔũũШĤĲШƓƨƣШƽőĲŰШƖƨŰŰŔŰŊШÉ [Ñƨь 
 

ĬĬШƚŸƨŰĬШƚŸƨƖĦĲШĬċƣċ 
р ÉŸƨŰĬШƚŸƨƖĦĲШĬċƣċШƖĲƓƖĲƚĲŰƣŔŰŊШĬŔǭĲƖĲŰƣШƻĲőŔĦũĲШƣǃƓĲƚШċƖĲШŊŔƻĲŰШŔŰШůċƣũċĤЮůċƣр
ŉŸƖůċƣЯШƣǃƓŔĦċũũǃШŰċůĲĬШÉŸƨŰĬÉŸƨƖĦĲдůċƣЯШċŰĬШċƖĲШƓũċĦĲĬШŔŰШĬŔƖĲĦƣŸƖŔĲƚШƨŰĬĲƖа 
Ρх§ƨƣƓƨƣх ŰĬ[ŔǂĲĬfŰƓƨƣоШfŰƓƨƣхÉ [ÑƨоÉŸƨƖĦĲ ŸŔƚĲ?ċƣċояÖ ÉрÑǃƓĲѐоШ
ÉŸƨŰĬÉŸƨƖĦĲЮůċƣ 
 

ĬĬШƚƨƓƓŸƖƣŔŰŊШљƚƣċƣŔĦњШŔŰƓƨƣШĬċƣċШŉƖŸůШŸƨƣƚŔĬĲШÉ [ÑƨШШ 
р ĬĬШŔŰƓƨƣШĬċƣċШŸŉШƣőĲШĬŔǭĲƖĲŰƣШƣǃƓĲƚШыŔŰШΨы§ƨƣƓƨƣы ŰĬ[ŔǂĲĬfŰƓƨƣфЮ
fŰƓƨƣыÉ [Ñƨфиь 
 

р ]ĲŸƣŔǭШŉŸƖůċƣƣĲĬШыЮƣŔŉьШŊƖŸƨŰĬШĲũĲƻċƣŔŸŰШĬċƣċШŉŸƖШƖĲŊŔŸŰƚШŸŉШŔŰƣĲƖĲƚƣЯШċƖĲШƓƖŸƓŸƚĲĬШ
ƣŸШƓũċĦĲШŔŰШĬŔƖĲĦƣŸƖŔĲƚШũŔťĲаШШво]ĲŸ?ċƣċоÑŸƓŸояƚƨĤĬŔƖШŰċůĲШƣĲũũŔŰŊШƖĲŊŔŸŰЯШĲЮŊЮШ
ÉƽĲĬĲŰЯШÉƣŸĦťőŸũůЯШвѐШтШ §ÑEаШƽŔƣőŸƨƣШċŰǃШĬċƣċШŸŉШƣőŔƚШťŔŰĬШĦŸƻĲƖŔŰŊШƣőĲШŰŸŔƚĲШ
ĲǂƓŸƚĲĬШċƖĲċШÉ [ÑƨШĦċŰŰŸƣШƖƨŰШċƣШċũũг 

 ÉĲĲШ ƓƓĲŰĬŔǂШΝШċĤŸƨƣШĬŸƽŰũŸċĬŔŰŊШƣŸƓŸŊƖċƓőǃо?E~Ш?ŔŊŔƣċũШEũĲƻċƣŔŸŰШ?ċƣċ 
Ш 
р ]ĲŸƣŔǭШŉŸƖůċƣƣĲĬШƓŸƓƨũċƣŔŸŰШĬĲŰƚŔƣǃШǯũĲƚШŉŸƖШƖĲŊŔŸŰƚШŸŉШŔŰƣĲƖĲƚƣЯШċƖĲШƓƖŸƓŸƚĲĬШƣŸШ
ĤĲШƓũċĦĲĬШŔŰШĬŔƖĲĦƣŸƖŔĲƚШũŔťĲаШво]ĲŸ?ċƣċоÂŸƓƨũċƣŔŸŰ?ĲŰƚŔƣǃояƚƨĤĬŔƖШŰċůĲШƣĲũũŔŰŊШ
ƖĲŊŔŸŰЯШĲЮŊЮШÉƽĲĬĲŰЯШÉƣŸĦťőŸũůЯШвѐШтШ §ÑEаШƽŔƣőŸƨƣШċŰǃШĬċƣċШŸŉШƣőŔƚШťŔŰĬШ
ĦŸƻĲƖŔŰŊШƣőĲШŰŸŔƚĲШĲǂƓŸƚĲĬШċƖĲċШÉ [ÑƨШĦċŰŰŸƣШƓƖŸĬƨĦĲШƓŸƓƨũċƣŔŸŰШĲǂƓŸƚƨƖĲШ
ƖĲũċƣĲĬШƖĲƚƨũƣƚгШ 
 
 

ы ũƖĲċĬǃШƓƖĲƓċƖĲĬШĬċƣċШŸŉШċĤŸƻĲШƣǃƓĲƚШŉŸƖШƚŸůĲШƖĲŊŔŸŰƚШůŔŊőƣШċũƚŸШĤĲШƓŸƚƚŔĤũĲШƣŸШƖĲƕƨŔƖĲШ
ŉƖŸůШŸƣőĲƖШÉ [ÑƨШƨƚĲƖƚь 
Ш 

 

 

  



    

 Π 
 

ΞЮ [ũŸƽШĦőċƖƣШтШÉ [ÑƨШŰŸŔƚĲШůċƓƓŔŰŊШƖƨŰ 
[ũŸƽШĦőċƖƣШÉ [ÑƨШƖƨŰШĦċƚĲШŰŸŔƚĲШůċƓƓŔŰŊШŔŰĦũƨĬŔŰŊШƓŸƓƨũċƣŔŸŰШĬċƣċШ 

 

ƚШŔŰĬŔĦċƣĲĬШŔŰШƣőĲШǰŸƽШĦőċƖƣШƣőĲШƽŸƖťǰŸƽШĲǂƓĲƖŔĲŰĦĲĬШĤǃШƣőĲШƨƚĲƖЯШċƚШƽĲũũШċƚШƣőĲШĦŸĬĲШŔƣƚĲũŉЯШŔƚШƚĲƖŔċũоƚĲƕƨĲŰƣŔċũЮ 

 

ΟЮ ÉƣċƖƣШƖƨŰŰŔŰŊШÉ [Ñƨ 
р ÉƣċƖƣШ~ċƣũċĤШыċŉƣĲƖШŔŰƚƣċũũċƣŔŸŰШŸŉШÉ [ÑƨШċƚШĬĲƚĦƖŔĤĲĬШċĤŸƻĲь 

р fŰШ~ċƣũċĤШĦŸůůċŰĬШƽŔŰĬŸƽШĦőċŰŊĲШĬŔƖĲĦƣŸƖǃШƣŸаШШШ 

яxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐШпΝхfŰƓƨƣх ŰĬÅƨŰ]ĲŰĲƖċƣŔŸŰпůхǯũĲƚхΝШĤǃШƽƖŔƣŔŰŊаШ 

ĦĬШѣxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖпΝхfŰƓƨƣх ŰĬÅƨŰ]ĲŰĲƖċƣŔŸŰпůхǯũĲƚхΝѣШ 

ƽőĲƖĲШѣxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖќШĬĲŰŸƣĲƚШƣőĲШƖŸŸƣШĬŔƖĲĦƣŸƖǃШƨŰĬĲƖШƽőŔĦőШǃŸƨШőċƻĲШƓũċĦĲĬШƣőĲШљǯƖƚƣШ

ũĲƻĲũњШĬŔƖĲĦƣŸƖŔĲƚаШШΜхÉƨƓƓŸƖƣЯШЮЮЮШЯШƣŸШΡх§ƨƣƓƨƣх ŰĬ[ŔǂĲĬfŰƓƨƣ 

р ÉƣċƖƣШƣőĲШ~ċƣũċĤШĲĬŔƣŸƖШċŰĬШŸƓĲŰШÉ [ÑƨхƻяñѐЮůШыƽőĲƖĲШяñѐШƚƣċŰĬƚШŉŸƖШĦƨƖƖĲŰƣоũċƣĲƚƣШÉ [ÑƨШƻĲƖƚŔŸŰь 

р fŰШƣőŔƚШǯũĲЯШÉ [ÑƨхƻяñѐЮůаШĦőċŰŊĲШыċƖŸƨŰĬШũŔŰĲШΡΡьШƣőĲШƻċũƨĲШŸŉаШѣǂǂǂǂǂќШŔŰШƣőĲШũŔŰĲШƣĲũũŔŰŊа 

xŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖШӀШѣǂǂǂǂǂќШƣŸШƣőĲШĬŔƖĲĦƣŸƖǃШƓċƣőШŰċůĲЯШǃŸƨШőċƻĲШŊŔƻĲŰШƣŸШǃŸƨƖШÉ [ÑƨШƖŸŸƣШĬŔƖĲĦƣŸƖǃШ 

р ÉċƻĲШÉ [Ñƨхƻяñѐ 

 ŸƽШǃŸƨШċƖĲШƖĲċĬǃШƣŸШƚƣċƖƣШƖƨŰŰŔŰŊШÉ [ÑƨШĤǃШƽƖŔƣŔŰŊШċƣШƣőĲШ~ċƣũċĤШĦŸůůċŰĬШƽŔŰĬŸƽШƓƖŸůƓƣа 

ӂӂШÉ [ÑƨхƻяñѐШċŰĬШƣőĲŰШƓƖĲƚƚШƖĲƣƨƖŰ 

fŉШƚŸůĲШƖŸƨƣŔŰĲоůрŉƨŰĦƣŔŸŰШǯũĲШŔƚШůŔƚƚŔŰŊШƣőĲШƖƨŰШƽŔũũШƚƣŸƓШċŰĬШċŰШĲƖƖŸƖШůĲƚƚċŊĲШƽŔũũШŔŰŉŸƖůШǃŸƨШċĤŸƨƣШŔƣШŔŰШƣőĲШĦŸůůċŰĬШ
ƽŔŰĬŸƽ 

ШƽċǃШƣŸШǯŰĬШŸƨƣШƽőŔĦőШƨƚĲƖШĦƖĲċƣĲĬШůрŉƨŰĦƣŔŸŰƚШÉ [ÑƨхƻяñѐШƖĲũǃШŸŰШŔƚШƣŸШƨƚĲШƣőĲШĦŸůůċŰĬаШШ
ůċƣũċĤЮĦŸĬĲƣŸŸũƚЮƖĲƕƨŔƖĲĬ[ŔũĲƚ ŰĬÂƖŸĬƨĦƣƚЯШĲЮŊЮШũŔťĲШƣőŔƚа 

ыƚƣċŰĬŔŰŊШŔŰШĬŔƖаШѣxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖпΝхfŰƓƨƣх ŰĬÅƨŰ]ĲŰĲƖċƣŔŸŰпůхǯũĲƚхΝѣь 

ĲǂĲĦƨƣĲШǯƖƚƣа 



    

 Ρ 
 

ӂӂШяŉxŔƚƣЯШƓxŔƚƣѐШӀШůċƣũċĤЮĦŸĬĲƣŸŸũƚЮƖĲƕƨŔƖĲĬ[ŔũĲƚ ŰĬÂƖŸĬƨĦƣƚыѣÉ [ÑƨхƻяñѐЮůѣьб 

ĲǂĲĦƨƣĲШƣőĲŰа 

ӂӂШŉŸƖШŢӀΝаũĲŰŊƣőыŉxŔƚƣьбШĬŔƚƓыŉxŔƚƣыŢььбШĲŰĬ 

 

вШċШũŔƚƣШŸŉШċƖŸƨŰĬШΝΡΜШůрǯũĲƚШƚőŸƽШƨƓШŔŰШĦŸůůċŰĬШƽŔŰĬŸƽШũŔťĲа 

ќяxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐпΜхÉƨƓƓŸƖƣпůхǯũĲƚхΜп хƽĲŔŊőƣхĬ7Юůѣ 

 в 

 ћяxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐпΠх ŸŔƚĲх~ċƓƓŔŰŊпůхǯũĲƚхΠпƓũŸƣхƓŸƓ?ĲŰƚхŸŰхťůũ  ?ŸƓĲŰƚƣƖĲĲƣ~ċƓхƻΞЮůѣ 

fŰШŸƖĬĲƖШƣŸШĦőĲĦťШŔŉШǃŸƨШċƖĲůŔƚƚŔŰŊШċŰǃШůċƣũċĤШƣŸŸũĤŸǂĲƚШƽƖŔƣĲа 

 ӂӂШŉŸƖШŢӀΝаũĲŰŊƣőыƓxŔƚƣьбШĬŔƚƓыƓxŔƚƣыŢььбШĲŰĬ 

As of jan 2025 these needed toolboxes should be installed:  

'Mapping Toolbox', 'Statistics and Machine Learning Toolbox' and 'Curve Fitting Toolbox' 

 

ΠЮШÉ [ÑƨШůċŔŰШƖƨŰШċũƣĲƖŰċƣŔƻĲƚШыċƚШŸŉШsċŰЮΞΜΞΡШƻЮΟΟь 
ìőĲŰШƚƣċƖƣŔŰŊШÉ [ÑƨЯШŔЮĲЮШĤǃШƽƖŔƣŔŰŊШƣőĲШůċŔŰрÉ [ÑƨШǯũĲШŰċůĲЯШũŔťĲШƣőĲШĦƨƖƖĲŰƣШƻĲƖƚŔŸŰШΟΟШŰċůĲШÉ[ÑƨыéΦΦЯШŔŰШƣőĲШ
ĦŸůůċŰĬШƽŔŰĬŸƽШыŸƖШƓƖĲƚƚŔŰŊШљÅƨŰњШŔŰШƣőĲШĲĬŔƣŸƖШƽőĲŰШÉ [ÑƨыéΦΦдůЮŔƚШċĦƣŔƻĲьЯШǃŸƨШŊĲƣШƚŸůĲШċũƣĲƖŰċƣŔƻĲШљ~ċŔŰШ ĦƣŔŸŰƚњШ
ƣŸШĦőŸŸƚĲШċůŸŰŊЮШШ ŉƣĲƖШƚƣċƖƣŔŰŊШÉ [ÑƨыéΦΦШƣőĲШĦŸůůċŰĬШƽŔŰĬŸƽШƚőŸƨũĬШũŸŸťШƚŸůĲƣőŔŰŊШũŔťĲШыƚĦƖĲĲŰШĬƨůƓьа 

 

 

ƚШƚőŸƽŰШċĤŸƻĲШŔŰШƣőĲШǯƖƚƣШƨƚĲƖШŔŰƓƨƣШƚƣĲƓШŸŰĲШőċƚШƣŸШĦőŸŸƚĲШĤĲƣƽĲĲŰШΟШċũƣĲƖŰċƣŔƻĲƚа 

ΜЮШÂƖĲƓƖŸĦĲƚƚŔŰŊШыÂƖĲƓċƖĲШĬċƣċШƣŸШĤĲШƨƚĲĬШŔŰШũċƣĲƖШŰŸŔƚĲрůċƓƓŔŰŊ 

ΝЮШ ŸŔƚĲЮůċƓƓŔŰŊШтШŔŰƣĲƖċĦƣŔƻĲШŔŰƓƨƣ 



    

 Σ 
 

ΟЮШÂŸƚƣƓƖŸĦĲƚƚŔŰŊШЮрШ?ŔǭĲƖĲŰĦĲШĤĲƣƽĲĲŰШƣƽŸШƓƖĲƻŔŸƨƚШƖƨŰƚШŰŸŔƚĲШůċƓƚШыѢ?ĲũƣċрĬ7ШĦŸŰƣŸƨƖƚѢь 

ΠЮШÂŸƚƣƓƖŸĦĲƚƚŔŰŊШ7ЮрШÂŸƓƨũċƣŔŸŰШĲǂƓŸƚƨƖĲƚШƽŔƣőŔŰШĬ7рĤċŰĬƚЯШĤċƖШƓũŸƣШĦŸůƓċƖŔƚŸŰШƓƖĲƻŔŸƨƚШƖƨŰƚ 

яШ §ÑШòEÑШf~ÂxE~E ÑE?аШΞЮШ ŸŔƚĲШůċƓƓŔŰŊШŔŰƓƨƣШŉƖŸůШǯũĲѐ 

 

§ƨƣũŔŰĲШůċŔŰШƖƨŰШċũƣĲƖŰċƣŔƻĲƚ 
 

ΜЮШÂƖĲƓċƖĲШĬċƣċШƣŸШĤĲШƨƚĲĬШв 

ìőĲŰШĦőŸŸƚŔŰŊШљΜњШƓƖĲƓƖŸĦĲƚƚŔŰŊШċƚШƣőĲШǯƖƚƣШŔŰƓƨƣШŔŰШċШÉ[ÑƨШƖƨŰШŸŰĲШŊĲƣШƣőĲШŉŸũũŸƽŔŰŊШĦőŸŔĦĲƚШŔŰШƣőĲШƚĲĦŸŰĬШŔŰƓƨƣШƚƣĲƓаШ
 §ÑEаШÑőŔƚШƚƣĲƓШŔƚШƣǃƓŔĦċũũǃШŰŸƣШŸŉƣĲŰШŰĲĲĬĲĬШƣŸШċƓƓũǃЮШfŉШǃŸƨШċƚШċШƨƚĲƖШċũƖĲċĬǃШőċƻĲШƚŸƨŰĬШƚŸƨƖĦĲШĬċƣċШŉŸƖШƣőĲШƻĲőŔĦũĲШŸŉШ
ĦŸŰĦĲƖŰЯШǃŸƨШůċǃШƚƣċƖƣШĬŔƖĲĦƣũǃШĤǃШƖƨŰŰŔŰŊШċШŰŸŔƚĲШůċƓƓŔŰŊШĦċƚĲЮ 

 

fŉШƣőĲŰШŔŰШŰĲǂƣШƚƣĲƓШƚĲũĲĦƣŔŰŊШΝШљÉŸƨŰĬШƚŸƨƖĦĲШƓƖĲƓċƖċƣŔŸŰњЯШƣőĲШŉŸũũŸƽŔŰŊШĦőŸŔĦĲƚШċƓƓĲċƖШŸŰШƣőĲШƚĦƖĲĲŰаШ 

 

 §ÑEаШŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШƚŸůĲШƣőĲƚĲШƓċƣőƚШŔƚШŰŸƣШǃĲƣШǯŰŔƚőĲĬШыĲЮŊЮШŰŸШљΟЮШcĲũŔĦŸƓƣĲƖњьШтШŰĲŔƣőĲƖШǃĲƣШŉƨũũǃШĬŸĦƨůĲŰƣĲĬШŔŰШ
ƣőŔƚШůċŰƨċũЮШÖƚĲƖƚШċƖĲШƽĲũĦŸůĲШƣŸШĲǂƓũŸƖĲШǃĲƣШůŔƚƚŔŰŊШŉƨŰĦƣŔŸŰċũŔƣǃШċŰĬШƓƖŸƓŸƚĲШĦŸƖƖĲĦƣŔŸŰƚШċŰĬШċĬĬƚЮ 

 

 

ΝЮШ ŸŔƚĲЮůċƓƓŔŰŊШтШŔŰƣĲƖċĦƣŔƻĲШŔŰƓƨƣ 

ƚШŔŰĬŔĦċƣĲĬШċĤŸƻĲШ ŸŔƚĲЮůċƓƓŔŰŊЮŔƚЮƣőĲЮƣǃƓŔĦċũЮċŰĬЮǯŰċũЮŊŸċũЮůċŔŰЮƓċƣőЮƣőƖŸƨŊőЮÉ [ÑƨЮШcĲƖĲШǃŸƨШƽŔũũШƓƖŸĬƨĦĲШŰŸŔƚĲШ
ĦŸŰƣŸƨƖƚШŸƻĲƖũċǃĲĬШŸŰШůċƓƚШŉŸƖШƚĲũĲĦƣĲĬШƻĲőŔĦũĲƚШċŰĬШƣċŔũŸƖĲĬШǰŔŊőƣƓċƣőƚЮШ9ƨƖƖĲŰƣũǃШŸŰũǃШċŰШŔŰƣĲƖċĦƣŔƻĲШĦŸůůċŰĬШƽŔŰĬŸƽШ
ŔŰƓƨƣШŔƚШƓŸƚƚŔĤũĲШыċШƓũċŰŰĲĬШŔŰƓƨƣШŉƖŸůШǯũĲШŔƚШŰŸƣШǃĲƣШŔůƓũĲůĲŰƣĲĬьЮШ~ŸƚƣШŸŉШƣőĲШŔŰƣĲƖċĦƣŔƻĲШŔŰƓƨƣƚШƖĲŊċƖĬƚШŔƚШċĦĦŸůƓċŰŔĲĬШ
ƽŔƣőШĬĲŉċƨũƣШƻċũƨĲƚЯШƚŔůƓũǃШŢƨƚƣШƓƖĲƚƚШƖĲƣƨƖŰШƣŸШŊŸШŸŰЯШƽőŔĦőШůċťĲƚШƖƨŰŰŔŰŊШÉ [ÑƨШƖċƣőĲƖШĲċƚǃШċŰĬШƨƚĲƖШŉƖŔĲŰĬũǃЮШ 



    

 Τ 
 

ÉĲĲШƖƨŰрĲǂċůƓũĲƚШŉƨƖƣőĲƖШĬŸƽŰШŔŰШƣőŔƚШůċŰƨċũШƣŸШƚƣċƖƣШŸƨƣШƖƨŰŰŔŰŊШÉ [ÑƨШċŰĬШůċŔŰШƓċƣőаШљΝњШ ŸŔƚĲШůċƓƓŔŰŊ 

 

 

яΞЮШ ŸŔƚĲШůċƓƓŔŰŊШŔŰƓƨƣШŉƖŸůШǯũĲШрШ §ÑШòEÑШf~ÂxE~E ÑE?ѐ 

 

 

ΟЮШÂŸƚƣƓƖŸĦĲƚƚŔŰŊШЮрШ?ŔǭĲƖĲŰĦĲШĤĲƣƽĲĲŰШƣƽŸШƓƖĲƻŔŸƨƚШƖƨŰƚШŰŸŔƚĲШůċƓƚШыѢ?ĲũƣċрĬ7ШĦŸŰƣŸƨƖƚѢь 

ìőĲŰШĦőŸŸƚŔŰŊШљΟШвШ?ĲũƣċрĬ7ШĦŸŰƣŸƨƖƚњШċƚШƣőĲШǯƖƚƣШŔŰƓƨƣШƽőĲŰШƖƨŰŰŔŰŊШÉ[ÑƨШċШĬŔǭĲƖĲŰĦĲШŔŰШƚŸƨŰĬШũĲƻĲũШĤĲƣƽĲĲŰШƣƽŸШ
ŰŸŔƚĲШǯĲũĬƚШƓƖĲƻŔŸƨƚũǃШĦŸůƓƨƣĲĬШŔƚШĲƚƣċĤũŔƚőĲĬЮШÑőĲШŉŸũũŸƽŔŰŊШŔƚШƚőŸƽŰШŸŰШƣőĲШÂ9рƚĦƖĲĲŰШċŉƣĲƖШƣőŔƚШƚĲũĲĦƣŔŸŰа 

 

 

 §ÑEаШƣőŔƚШÉ [ÑƨШůċŔŰШƓċƣőЯШљ?ĲũƣċрĬ7ШĦŸŰƣŸƨƖƚњЯШŔƚШŰŸƣШŉƨƖƣőĲƖШĬĲƚĦƖŔĤĲĬШŔŰШƣőŔƚШůċŰƨċũШċŰĬШŰĲƽШƨƚĲƖƚШċƖĲШ
ƖĲĦŸůůĲŰĬĲĬШƣŸШƣĲƚƣШŸƨƣШƣőĲШŉƨŰĦƣŔŸŰċũŔƣǃШŸŰШƣőĲŔƖШŸƽŰЮ 

ххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххх 

ΠЮЮÂŸƚƣƓƖŸĦĲƚƚŔŰŊШ7ЮрШÂŸƓƨũċƣŔŸŰШĲǂƓŸƚƨƖĲƚШƽŔƣőŔŰШĬ7рĤċŰĬƚЯШĤċƖШƓũŸƣШĦŸůƓċƖŔƚŸŰШƽƖƣШƓƖĲƻŔŸƨƚШƖƨŰƚ 

fŰШƣőŔƚШĦċƚĲШŔƣШŔƚШŰĲĲĬĲĬШƣőċƣШƓƖĲƻŔŸƨƚШŰŸŔƚĲШůċƓƓŔŰŊШĦċƚĲƚЯШċƣШũĲċƚƣШƣƽŸШĦċƚĲƚЯШŔŰĦũƨĬŔŰŊШƓŸƓƨũċƣŔŸŰШƽŔƣőŔŰШĤċŰĬƚШƽċƚШ
ŔŰĦũƨĬĲĬЯШőċƻĲШĤĲĲŰШƖƨŰШƓƖŔŸƖШƣŸШƣőĲШĦƨƖƖĲŰƣШƖƨŰЮШ ŉƣĲƖШƣőĲШůċŔŰШƓċƣőШĦőŸŔĦĲШљΠЮШвШĤċƖШƓũŸƣШĦŸůƓċƖŔƚŸŰњШŔƚШůċĬĲШƣőĲШ
ŉŸũũŸƽŔŰŊШŸĦĦƨƖĲШŸŰШƣőĲШƚĦƖĲĲŰа 



    

 Υ 
 

 

 §ÑEаШƣőŔƚШÉ [ÑƨШůċŔŰШƓċƣőЯШљÂŸƓƨũċƣŔŸŰШĲǂƓŸƚƨƖĲƚШƽŔƣőŔŰШĬ7рĤċŰĬƚЯШĤċƖШƓũŸƣШĦŸůƓċƖŔƚŸŰњЯШŔƚШŰŸƣШŉƨƖƣőĲƖШĬĲƚĦƖŔĤĲĬШŔŰШƣőŔƚШ
ůċŰƨċũШĤƨƣШŔƚШĬĲĲůĲĬШƚĲũŉрĲǂƓũċŰċƣŸƖǃШƚƨƓƓŸƖƣĲĬШĤǃШƣĲǂƣШŊŔƻĲŰШŸŰШƚĦƖĲĲŰШƽőĲŰШŊŔƻŔŰŊШŔŰƓƨƣ 

ххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххххх 

 

ΡЮШ ŸƣĲƚШрШÉ [ÑƨШċƚШŸŉШsċŰЮΞΜΞΡШыÉ [ÑƨхƻΟΟЮůь 
ΝЮ ]ƖŸƨŰĬШĲũĲƻċƣŔŸŰ 
É [ÑƨШƖĲũŔĲƚШŸŰШƣŸƓŸŊƖċƓőǃоĲũĲƻċƣŔŸŰШĬċƣċЮШÑőĲƚĲШĬċƣċШĦŸŰĦĲƖŰƚШƣǃƓŔĦċũũǃШΟΜůйΟΜůШƖċƚƣĲƖШĬċƣċШŸŰШŊĲŸƣŔǭрŉŸƖůċƣШ
ыЮƣŔŉрǯũĲƚьШċŰĬШĦċŰШĤĲШĬŸƽŰũŸċĬĲĬШŉƖŸůШ9ŸƓĲƖŰŔĦƨƚШ?E~Шы?ŔŊŔƣċũШEũĲƻċƣŔŸŰШ?ċƣċьШяƖĲŉѐШċŰĬШƣƖŔůůĲĬШŔŰШ]fÉрƣŸŸũƚШ
ƚƨĦőШċƚШÄ]fÉЮШ 
ÑőĲШ9ŸƓĲƖŰŔĦƨƚШΟΜůйΟΜůШ?E~ШŊĲŸƣŔǭШƖċƚƣĲƖШĬċƣċШŔƚШċƓƓũŔĲĬШŔŰШŔƣƚШƚƣċŰĬċƖĬШљŊĲŸŊƖċƓőŔĦњЯШũċƣЯШũŸŰЯШì]ÉΥΠШŉŸƖůċƣЮШ
ìŔƣőŔŰШÉ [ÑƨШƣƖċŰƚŉŸƖůċƣŔŸŰƚШƣŸШÖÑ~рũŸĦċũШǍŸŰĲƚШыċŰĬШŔŰШÉƽĲĬĲŰШċũƚŸШƣŸШÉìEÅE[ΦΦ6ШьШċŰĬШƣŸШũŸĦċũШE ÖШыEċƚƣШ
 ŸƖƣőШÖƓьШĦċƖƣĲƚŔċŰШĦŸŸƖĬŔŰċƣĲƚШċƖĲШĦċƖƖŔĲĬШŸƨƣЮШE ÖрĦŸŸƖĬŔŰċƣĲƚШċƖĲШċƓƓũŔĲĬШŉŸƖШƚŸƨŰĬШƓƖŸƓċŊċƣŔŸŰШыƖċǃƣƖċĦŔŰŊь 
 

ΞЮ ÉŸƨŰĬШƚĦƖĲĲŰŔŰŊ 
ÉŸƨŰĬШƚĦƖĲĲŰŔŰŊШĤǃШŰċƣƨƖċũШŸƖШĤƨŔũƣШŸĤŢĲĦƣƚШŔƚШǃĲƣШŸŰũǃШƓċƖƣũǃШŔůƓũĲůĲŰƣĲĬЮШŰǃШĤƨŔũĬŔŰŊƚШŸƖШƽċũũШĦŸŰƚƣƖƨĦƣŔŸŰƚШ
ыůŸƖĲШƣőċŰШŸŰĲШĲũĲƻċƣŔŸŰШƻċũƨĲШŔŰШƚŔŰŊũĲШũċƣЯШũŸŰШƓŸƚŔƣŔŸŰƚьШċƖĲШŰŸƣШǃĲƣШŔůƓũĲůĲŰƣĲĬШŔŰШÉ [ÑƨЮШ 
ÖƓШƣŸШŰŸƽШċШƚŔůƓũŔǯĲĬШċƓƓƖŸċĦőШŔƚШċƓƓũŔĲĬаШċШĦũĲċƖШũŔŰĲШŸŉШƚŔŊőƣШĤĲƣƽĲĲŰШƚŸƨƖĦĲрƖĲĦĲŔƻĲƖШƓŸŔŰƣƚШůĲċŰƚШƣőċƣШƚŸƨŰĬШ
ƖĲċĦőĲƚШƣőĲШƖĲĦĲŔƻĲƖШƓŸŔŰƣШŸƣőĲƖƽŔƚĲШŰŸШƚŸƨŰĬШŔƚШĲǂƓĲƖŔĲŰĦĲĬШŉŸƖШƣőĲШŊŔƻĲŰШƚŸƨƖĦĲрƓċƣőрƖĲĦĲŔƻŔŰŊШƓŸŔŰƣШ
ĦŸůĤŔŰċƣŔŸŰЮШ 
ÑőĲШĦƨƖƖĲŰƣШőŸƖŔǍŸŰƣċũШƖĲƚŸũƨƣŔŸŰШŸŉШĲũĲƻċƣŔŸŰШŔƚШƣǃƓŔĦċũũǃШΟΜůШƽőŔĦőШŔŰШƚŸůĲШĦċƚĲƚШĦċŰШĤĲШƖĲŊċƖĬĲĬШƖċƣőĲƖШĦŸċƖƚĲЮШ
§ƣőĲƖШǯŰĲƖШŊƖŔĬĬĲĬШĬċƣċШĦċŰШĤĲШĦŸŰƚŔĬĲƖĲĬШĤƨƣШƣĲŰĬШƣŸШĤĲШŰŸŰрŸƓĲŰШċŰĬШƖĲƕƨŔƖĲШůŸƖĲШůĲůŸƖǃШтШƣőĲƚĲШƣċƚťƚЯШ
ċƻċŔũċĤŔũŔƣǃШċŰĬШŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШǯŰĲƖШĲũĲƻċƣŔŸŰШĬċƣċШŔƚШƣŸШĤĲШĦŸŰƚŔĬĲƖĲĬШŔŰШĦŸůŔŰŊШÉ [ÑƨШĬĲƻĲũŸƓůĲŰƣЮШ 
~ŸĬĲũƚШŉŸƖШƚŸƨŰĬШƚĦƖĲĲŰŔŰŊШыљŔŰƚĲƖƣŔŸŰШũŸƚƚњьШċƖĲШƖċƣőĲƖШƚƣƖċŔŊőƣШŉŸƖƽċƖĬШƣŸШŔůƓũĲůĲŰƣШƽŔƣőШΞ?ШƖċǃƣƖċĦŔŰŊШĤƨƣШƣőĲШ
ůċƣƣĲƖШŸŉШŔŰĦŸƖƓŸƖċƣŔŸŰШŸŉШƻĲƖƣŔĦċũШŸĤŢĲĦƣƚоĤƨŔũĬŔŰŊƚШŔŰШÉ [ÑƨШŔƚШůŸƖĲШĬĲũŔĦċƣĲЮШÑőĲШƕƨĲƚƣŔŸŰШŔŰƻŸũƻĲƚШċШĤċũċŰĦĲШ
ĤĲƣƽĲĲŰШĬĲƣċŔũШŔŰШŊĲŸůĲƣƖŔĲƚШċŰĬШƓŸƚƚŔĤũĲШыĦŔƣǃрьШċƖĲċШƣŸШĦŸƻĲƖЮШ7ƨŔũĬŔŰŊШŊĲŸůĲƣƖǃШĬċƣċШŉŸƖШÉƽĲĬĲŰШůċǃШĤĲШŉŸƨŰĬШШШШ 
 

ΟЮ ìĲċƣőĲƖоċƣůŸƚƓőĲƖĲШċŰĬШƚŸƨŰĬШƓƖŸƓċŊċƣŔŸŰ 
ÉŸƨŰĬШƓƖŸƓċŊċƣŔŸŰШŔƚШĬĲƓĲŰĬĲŰƣШŸŰШƣőĲШůĲĬŔƨůШŔŰШƽőŔĦőШƣőĲШƚŸƨŰĬШƽċƻĲƚШŸĦĦƨƖЮШfŰШŸƨƖШĦċƚĲШƽŔƣőШƚŸƨŰĬШƽċƻĲƚШŔŰШ
ċŔƖЯШƓƖŸƓĲƖƣŔĲƚШƣǃƓŔĦċũũǃШŉŸƨŰĬШŔŰШƽĲċƣőĲƖШƓƖŸŊŰŸƚĲƚШċŰĬШŔŰШƣőĲШǯĲũĬШŸŉШůĲƣĲŸƖŸũŸŊǃШőċƻĲШċŰШŔůƓċĦƣЮШìĲШůƨƚƣШ
ċĦĦŸƨŰƣШŉŸƖШƣőĲШƚŸƨŰĬШƚƓĲĲĬЯШċŰĬШŔƣƚШƚũŔŊőƣШƻċƖŔċƣŔŸŰЯШƽŔƣőШƚƣċƣŔĦШƓƖĲƚƚƨƖĲШċŰĬШƣĲůƓĲƖċƣƨƖĲЮШÑőĲШőƨůŔĬŔƣǃШċŰĬШőŸƽШ
ċĤƚŸƖƓƣŔŸŰШŸŉШƚŸƨŰĬШĬĲƓĲŰĬƚШŸŰШƣőŔƚШƓƖŸƓĲƖƣǃШыƚƣƖŸŰŊũǃШŉƖĲƕƨĲŰĦǃШĬĲƓĲŰĬĲŰƣШĤƨƣШŸŰũǃШƚũŔŊőƣũǃШőƨůŔĬŔƣǃШ
ĬĲƓĲŰĬĲŰƣьЮШìŔƣőШƣőĲШċƓƓƖŸċĦőШŔŰШĦƨƖƖĲŰƣШÉ [ÑƨЯШċũƣŔƣƨĬĲƚШŉƖŸůШΝΜрΝΜΜШŸƖШĲƻĲŰШƚŸůĲШΝΜΜΜШƚШůĲƣĲƖƚЯШǰŔŊőƣƓċƣőƚШ

 

6ШfŰШĦċƚĲШŸŉШÉƽĲĬĲŰШĤŸƣőШΡΜůйΡΜůШŉƖŸůШxċŰƣůęƣĲƖŔĲƣШŊŔƻĲŰШŔŰШÉìEÅE[ΦΦШċŰĬШ9ŸƓĲƖŰŔĦƨƚШΟΜůйΟΜůШŔŰШũċƣШũŸŰШĦċŰШĤĲШƨƚĲĬШ
љĬŔƖĲĦƣũǃњЯШŔЮĲЮШƽŔƣőŸƨƣШċŰǃШĦŸŸƖĬŔŰċƣĲШƣƖċŰƚŉŸƖůċƣŔŸŰШŔŰШÄ]fÉШŸƖШċũŔťĲШ 

https://www.lantmateriet.se/sv/geodata/vara-produkter/produktlista/markhojdmodell-nedladdning-grid-50/#anchor-0


    

 Φ 
 

ŉƖŸůШťůќƚШƣŸШƚŸůĲШőƨŰĬƖĲĬƚШťůќƚШƽĲШċƓƓũǃШċШůŸƻŔŰŊШƚŸƨƖĦĲШċŰĬШƚƣƖċŔŊőƣШƖċǃШůŸĬĲũШŉƖŸůШƚŸƨƖĦĲШƣŸШƖĲĦĲŔƻĲƖЮШcĲƖĲШ
ƣőĲШċƣůŸƚƓőĲƖĲШĬċƣċШŸŰũǃШĦŸůĲƚШŔŰƣŸШƣőĲШƓŔĦƣƨƖĲШƣőƖŸƨŊőШċĤƚŸƖƓƣŔŸŰШċŰĬШƚŸƨŰĬШƚƓĲĲĬЯШŊŔƻŔŰŊШƣőċƣШĦőŸŔĦĲШŸŉШ
ċƣůŸƚƓőĲƖŔĦШĬċƣċШŔƚШŸŉШůŔŰŸƖШŔůƓŸƖƣċŰĦĲЮШÑőŸƨŊőЯШƣőĲШƨƚĲƖШőċƻĲШƣőĲШƓŸƚƚŔĤŔũŔƣǃШƣŸШċƓƓũǃШĲŔƣőĲƖШċШƚƣċŰĬċƖĬШ
ċƣůŸƚƓőĲƖĲШƓƖŸǯũĲШůŸĬĲũШыfÉ ьШŸƖШċƓƓũǃШĬĲƣċŔũĲĬШċƣůŸƚƓőĲƖŔĦШƓƖŸǯũĲШůŸĬĲũƚШċŰĬШШљƖĲċũњШƓƖŸŊŰŸƚŔƚШĬċƣċШŸŉаШ
ƣĲůƓĲƖċƣƨƖĲЯШĬĲŰƚŔƣǃЯШÅcШыÅĲũċƣŔƻĲШcƨůŔĬŔƣǃьЯШƽŔŰĬШƚƓĲĲĬШċŰĬШĬŔƖĲĦƣŔŸŰШċƚШƽĲũũШċƚШƣƨƖĤƨũĲŰƣШťŔŰĲƣŔĦШĲŰĲƖŊǃШыÑuEьЮШ
ÑőĲƚĲШũċƚƣШĬċƣċШĦċŰШĤĲШƨƚĲĬШƣŸШċƓƓũǃШƖĲŉƖċĦƣŔƻĲШƖċǃƣƖċĦŔŰŊШƽŔƣőШƚŸƨŰĬШƚőċĬŸƽШǍŸŰĲƚШċŰĬШљũĲċťċŊĲњШŸŉШƚŸƨŰĬШ
ĲŰĲƖŊǃШŔŰƣŸШƣőĲƚĲШǍŸŰĲƚЮШ 
 
~ĲƣőŸĬƚШĦċƓċĤũĲШŸŉШůċŰċŊŔŰŊШƣőĲƚĲШůċƣƣĲƖƚШċƖĲШƓƖĲƓċƖĲĬШыƓċƖƣũǃШŔŰШƓƖĲƻŔŸƨƚШuÑcр9É ШƓƖŸŢĲĦƣƚьШċŰĬШĦċŰШĤĲШ
ŔůƓũĲůĲŰƣĲĬоŉƨƖƣőĲƖШĬĲƻĲũŸƓĲĬШŔŰШÉ [ÑƨШƽőĲŰШŉŸƨŰĬШŰĲĲĬĲĬЮ 
 
ŰШĲǂċůƓũĲШŸŉШċƓƓũŔĦċƣŔŸŰШŔƚШƣőĲШůŸĬĲũũŔŰŊШŸŉШƖĲŉƖċĦƣŔŸŰоƚŸƨŰĬШƚőċĬŸƽШǍŸŰĲƚШƽőŔĦőШĦŸƨũĬШĤĲШċƓƓũŔĲĬШƣŸШǯŰĬШƣƖċĦťШ
ƓċƣőШċŰĬШċũƣŔƣƨĬĲШĬĲƓĲŰĬŔŰŊШŸŰШƽŔŰĬШĦŸŰĬŔƣŔŸŰƚШċŔůŔŰŊШŉŸƖШљƚůċũũĲƚƣШŰŸŔƚĲШŉŸŸƣƓƖŔŰƣњЯШĦŸƨũĬШĤĲШƽŔƣőШƖĲŊċƖĬШƣŸШ
ċŰŰŸǃċŰĦĲШŸƖШĬĲƣĲĦƣŔŸŰЮ 
 
 

ΠЮ ~ċƣũċĤШƣŸŸũĤŸǂĲƚ 

'Mapping Toolbox', 'Statistics and Machine Learning Toolbox' and 'Curve Fitting Toolbox' 

ШыůŔŊőƣШĤĲШċƻŸŔĬĲĬШĤǃШƚŸůĲШĲǂƣƖċШƓƖŸŊƖċůůŔŰŊвьШ 
 
 

ΡЮ 9ŸĬĲШƻĲƖƚŔŸŰШůċŰċŊĲůĲŰƣ 
~ċƣũċĤШůрǯũĲƚШĦƖĲċƣĲĬШƽŔƣőŔŰШÉ [ÑƨШċƖĲШŊŔƻĲŰШŰċůĲƚШĲŰĬŔŰŊШƽŔƣőаШвхƻяñѐЮůЯШхƨяñѐЮůШŸƖШвхÖяñѐЮůШƽőĲƖĲШяñѐШ
ĬĲŰŸƣĲƚШċШƻĲƖƚŔŸŰШŰƨůĤĲƖЯШƚƨĦőШċƚШŔŰШÉ [ÑƨхƻΟΟЮůЮШ 
ÑőĲШŔĬĲċШƣőċƣШƣőĲШũċƣĲƚƣШыőŔŊőĲƚƣШŰƨůĤĲƖĲĬьШƚőŸƨũĬШĤĲШƨƚĲĬЮШы?ƨĲШƣŸШĦőċŰŊĲƚШƽŔƣőŔŰШůċƣũċĤШŸũĬĲƖШƻĲƖƚŔŸŰƚЯШĤĲũŸƽШ
ċШĦĲƖƣċŔŰШŰƨůĤĲƖШĬŸШŰŸƣШƽŸƖťШċŰǃůŸƖĲШтШƣőŸƨŊőШƣőĲШƣőŸƨŊőƣШŔƚШƣőċƣШċũƚŸШƓƖĲƻŔŸƨƚШƻĲƖƚŔŸŰƚШƚőŸƨũĬШĤĲШċĤũĲШƣŸШƖƨŰШċƚШ
ƽĲũũьШ 
fƣШƽċƚШĬĲĦŔĬĲĬШƣőċƣШŰŸШĦŸůůŸŰШé9ÉШыéĲƖƚŔŸŰШ9ŸŰƣƖŸũШÉǃƚƣĲůьШ]ŔƣcƨĤШŸƖШċũŔťĲШŔƚШŰĲĲĬĲĬЮШÑőĲШƚŔůƓũĲШƻĲƖƚŔŸŰШ
ŰƨůĤĲƖŔŰŊШċŰĬШƖĲũċƣĲĬШƖŸƨƣŔŰĲƚШƽċƚШĬĲĲůĲĬШĲŰŸƨŊőЯШċŰĬШũĲƚƚШƽŸƖťƣŔůĲШĦŸŰƚƨůĲĬШŔŰШŸƨƖШĦċƚĲШƽŔƣőШǃĲƣШƖċƣőĲƖШŉĲƽШ
ŔŰƻŸũƻĲĬШĬĲƻĲũŸƓĲƖƚЮ 
 

ΣЮ ~ċƣũċĤШéĲƖƚŔŸŰƚШċŉƣĲƖШΞΜΝΦĤШĬŸШŰŸƣШƓƖĲƚĲŰƣШĦŸũŸƨƖƚШŸŉШĦŸůůċŰĬШƽŔŰĬŸƽШƣĲǂƣШċƚШŊŔƻĲŰШŔŰШƣőŔƚШůċŰƨċũШ
ыÑőŸƨŊőаШǃŸƨШůċǃШĦőŸŸƚĲШŉŸŰƣƚШŔŰШůċƣũċĤШƣőƖŸƨŊőаШcŸůĲШƣċĤЯШƓƖĲŉĲƖĲŰĦĲƚЯШ[ŸŰƣƚь 
[ŸƖШƣőĲШƓƖĲƚĲŰƣċƣŔŸŰШŸŉШĦŸũŸƨƖĲĬШƣĲǂƣШŔŰШĦŸůůċŰĬШƽŔŰĬŸƽШÉ [ÑƨШƖĲũǃШŸŰШƣőĲШůċƣũċĤШǯũĲШĲǂĦőċŰŊĲШůрǯũĲЯШĦƓƖŔŰƣŉЮůШ
ыòċŔƖШ ũƣůċŰЯШƣőċŰťƚгьШŉŸƨŰĬШċƣаШőƣƣƓƚаооƚĲЮůċƣőƽŸƖťƚЮĦŸůоůċƣũċĤĦĲŰƣƖċũоǯũĲĲǂĦőċŰŊĲоΞΠΜΦΟрĦƓƖŔŰƣŉрĬŔƚƓũċǃр
ŉŸƖůċƣƣĲĬрĦŸũŸƖĲĬрƣĲǂƣрŔŰрĦŸůůċŰĬрƽŔŰĬŸƽШ[ŸƖШƚŸůĲШƻĲƖƚŔŸŰƚШŸŉШůċƣũċĤШŔƣШŔƚШŰŸƣШƽŸƖťŔŰŊЮ 
 
 
 
 

 

  

https://se.mathworks.com/matlabcentral/fileexchange/24093-cprintf-display-formatted-colored-text-in-command-window
https://se.mathworks.com/matlabcentral/fileexchange/24093-cprintf-display-formatted-colored-text-in-command-window


    

 ΝΜ 
 

ÑĲůƓũċƣĲШĦċƚĲƚШƣŸШŉŸũũŸƽ 
EǂċůƓũĲШƖƨŰШΝаШ[ũŔŊőƣШƽŔƣőШΠΜťŊШĲéÑ§xШuƖŸťŸůрШ[ƁũũŔŰŊĲШĦċШΠΜШťůШsęůƣũċŰĬШÉƽĲĬĲŰ 
ÑĲƚƣĦċƚĲШŔũũƨƚƣƖċƣĲĬШƽŔƣőШÉ [ÑƨШƨƚĲƖШŔŰƣĲƖŉċĦĲШƚĦƖĲĲŰШĬƨůƓƚШҼШĲǂƓũċŰċƣŔŸŰƚ 
9ŸůůĲŰƣƚШƣŸШÉ [ÑƨШƚĦƖĲĲŰШĬƨůƓƚШƽŸƖťǰŸƽШőŔŊőũŔŊőƣĲĬШǃĲũũŸƽ 
9ŸůůĲŰƣƚШƣŸШ]ŸŸŊũĲШEċƖƣőШŔŰƓƨƣоŸƨƣƓƨƣШőŔŊőũŔŊőƣĲĬШŊƖĲĲŰЯШfŰŉŸШŉƨƖƣőĲƖШŸƨƣũŔŰĲĬШŔŰШ ƓƓĲŰĬŔĦĲƚШőŔŊőũŔŊőƣĲĬШƣƨƖƕƨŸŔƚĲ 
 
ÉƣċƖƣШÉ [ÑƨхƻΟΟЮůЯШŔЮĲЮШĦƨƖƖĲŰƣШƻĲƖƚŔŸŰШŸŉШШůċŔŰрÉ [ÑƨШŉƨŰĦƣŔŸŰШŔŰШ~ċƣũċĤШыƻΟΟӀШƻĲƖƚŔŸŰШΟΟьаШÉĦƖĲĲŰĬƨůƓ 
 
ƚШǃŸƨШƽŔũũШƚĲĲШůŸƚƣШŔŰƓƨƣƚШƖĲŊċƖĬŔŰŊШċШŰƨůĲƖŔĦШƻċũƨĲШċƖĲШŊŔƻĲŰШċШ?ĲŉċƨũƣШċũƣĲƖŰċƣŔƻĲШƽőĲƖĲШƣőĲШƨƚĲƖШƚŔůƓũǃШƓƖĲƚƚĲƚШÅĲƣƨƖŰШ

ŔŉШƚċƣŔƚǯĲĬШƽŔƣőШƣőĲШƓƖŸƓŸƚĲĬШƻċũƨĲ 
 

 

 
 

 

 
 

 



    

 ΝΝ 
 

 

  

   

    
ÉĲũĲĦƣĲĬШÉŸƨŰĬÉŸƨƖĦĲШĬċƣċШŸƨƣũŔŰĲа 
ƻĲőŔĦũĲхƣǃƓĲхŰŸаШΠ 
ШШШШШШШШƻĲőŔĦũĲхƣǃƓĲхƚаШѣ]ĲŰĲƖŔĦѣ 
ШШШШ]ĲŰĲƖŔĦхÉƨĤŊƖŸƨƓхƚаШѣ]ĲŰĲƖŔĦхĲéÑ§xѣ 
ШШШШШШШШƚŸƨƖĦĲхƣǃƓĲхŰŸаШΞ 
ШШШШШШШШШШШШШůŸĬĲũ ċůĲаШѣĦċƖƖŔĲƖхĲéÑ§xх~Ñ§ìхΠΜťŊѣ 
ШШШШШШШШŉƨũũŉŸũĬĲƖ ċůĲаШяxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐШвШ
пΡх§ƨƣƓƨƣх ŰĬ[ŔǂĲĬfŰƓƨƣпfŰƓƨƣхÉ [ÑƨпÉŸƨƖĦĲ ŸŔƚĲ?ċƣċп]ĲŰĲƖŔĦп]ĲŰĲƖŔĦхĲéÑ§xпĦċƖƖŔĲƖхĲéÑ§xх~Ñ§ìхΠΜťŊѣ 
ШШШШШШШШШШŉƨũũǯũĲ ċůĲаШяxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐШвШ
пΡх§ƨƣƓƨƣх ŰĬ[ŔǂĲĬfŰƓƨƣпfŰƓƨƣхÉ [ÑƨпÉŸƨƖĦĲ ŸŔƚĲ?ċƣċп]ĲŰĲƖŔĦп]ĲŰĲƖŔĦхĲéÑ§xпĦċƖƖŔĲƖхĲéÑ§xх~Ñ§ìхΠΜťŊпÉŸƨŰĬÉŸ
ƨƖĦĲЮůċƣѣ 
ШШШШШ?ŔƖĲĦƣŔƻŔƣǃÑǃƓĲхƚаШѣ§ůŰŔĬŔƖĲĦƣŔŸŰċũѣ 
ШШШШШШШШШШШШ?ĲƓĲŰĬĲŰĦǃаШѣ ŸŰĲШыĤĲƚŔĬĲШĦċƣĲŊŸƖŔĦċũШƓƖĲĬЮƻċƖŔċĤũĲƚьѣ 
ШШШШШШШШШШШ ŸŉÂƖĲĬéċƖƚаШΜ 
ШШШШШШШШ Ÿŉ[ũŔŊőƣ~ŸĬĲƚаШΟ 
ШШШШШШÑőƖƨƚƣ?ĲƓĲŰĬĲŰĦǃаШΜ 
ШШШШШШШÉƓĲĲĬ?ĲƓĲŰĬĲŰĦǃаШΜ 
ШШШШШШШШШƖƓů?ĲƓĲŰĬĲŰĦǃаШΜ 
ШШШШ[ũŔŊőƣůŸĬĲхŰċůĲхĦƚаШэΟҾΝШĦĲũũю 
ШШШШШШШШШШШШШШШШŉƣő§ĦƣаШяΞΜҾΝШĬŸƨĤũĲѐ 
ШШШШШШШШШШШШШШШШШШШШÉƓаШяΝҾΟШƚƣƖƨĦƣѐ 
рррШÑőĲШƚĲũĲĦƣĲĬШÉŸƨŰĬÉŸƨƖĦĲЮůċƣШǯũĲШŔƚаШрррШ 
яxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐШоΡх§ƨƣƓƨƣх ŰĬ[ŔǂĲĬfŰƓƨƣоfŰƓƨƣхÉ [Ñƨов 
ÉŸƨƖĦĲ ŸŔƚĲ?ċƣċо]ĲŰĲƖŔĦо]ĲŰĲƖŔĦхĲéÑ§xоĦċƖƖŔĲƖхĲéÑ§xх~Ñ§ìхΠΜťŊоÉŸƨŰĬÉŸƨƖĦĲЮůċƣ 



    

 ΝΞ 
 

 

 
Ν 

 
Μ 

 

 



    

 ΝΟ 
 

 
ШШШШШƻŔьШШШÉ éEЯШĲŔƣőĲƖаШ 
ШШШШШШШШШШШШШШШШÉċƻĲШƣőĲШƽċǃƓŸŔŰƣШŰŸШΝЯШΞЯШЮЮЮШƣŸШŰŸШя ѐШƓũċĦĲůċƖťƚЯШŸŰĲШĤǃШŸŰĲШŔŰШŔŰĬŔƻŔĬƨċũШťůũр
ǯũĲƚЯШċƚаШƽƓΝЮťůũЯШƽƓΞЮťůũЯЮЮЮШ 
ШШШШШШШШШШШШШШШыŰŸƣШċƚШЮťůǍгьЯШŔŰШƣőĲШĦƨƖƖĲŰƣШŸƨƣƓƨƣШĬŔƖĲĦƣŸƖǃЯШĤǃа 

 
 

 
 
ìőĲŰШƣőĲШũċƚƣШƽċǃƓŸŔŰƣоƓũċĦĲůċƖťШŔƚШf ÑEÅ 9ÑféExòШƚċƻĲĬШŉƖŸůШƣőĲШ]EрƽŔŰĬŸƽШŔŰƣŸШ
ĦƨƖƖĲŰƣШŸƨƣƓƨƣрĬŔƖЯШĲŰƣĲƖШƣőŔƚШůċƣũċĤШƽŔŰĬŸƽШċŊċŔŰШċŰĬШƓƖĲƚƚШÅEÑÖÅ ШƣŸШƓƖŸĦĲĲĬШƣőĲШ
ƓċƨƚĲĬШůċƣũċĤШĲǂĲĦƨƣŔŸŰЮЮЮ 

]ŸŸŊũĲШEċƖƣőШы]EьШƚƣċƖƣƚШċŰĬШŉŸƖШ
ƣőĲШŔŰƓƨƣШĦőŸŔĦĲШŸŉШƓũċĦĲШыŔŰШ
ÉƽĲĬĲŰьШƚőŸƽƚШċШƖĲĬШĦŔƖĦũĲШƽŔƣőШ
ƖċĬŔƨƚШŸŉШΝΜШťůШыŸƖШƽŔƣőШƖċĬŔƨƚШ
ŊŔƻĲŰШĤǃШƨƚĲƖьШ 
 

 

fŰШы]EьШтШƣŸШĲƚƣċĤũŔƚőШċШ
ŊƖŸƨŰĬƣƖċĦťШŉŸƖШƣőĲШǰŔŊőƣШрШ
ċĬĬШƽċǃƓŸŔŰƣƚоƓũċĦĲůċƖťƚШ
ċũŸŰŊШƣőĲШǰŔŊőƣƓċƣőЮрШƚĲĲШ
ƣőĲШǃĲũũŸƽШŰĲĲĬũĲШŔŰШƣőĲШ]EШ
ůĲŰƨШĤċƖШŔŰШƣőĲШǯƖƚƣШǯŊƨƖĲШ
ƣŸШƣőĲШƖŔŊőƣаШ 
 
 

Ш 
 
fŰШƣőŔƚШĦċƚĲЯШƽŔƣőШċШƣċťĲрŸǭШŔŰШ
uƖŸťŸůЯШǃŸƨШƽŔũũШƚƣċƖƣШƽŔƣőШŸŰĲШ
ƽċǃƓŸŔŰƣШċƣШƣőĲШƣőŸƨŊőƣШƓŸƚŔƣŔŸŰШƽƓΝШ
ŔŰШƣőĲШŰĲǂƣШ]EрǯŊƨƖĲШƣŸШƣőĲШƖŔŊőƣа 
ÑőŔƚШƚƨĦĦĲƚƚŔƻĲШƽċǃƓŸŔŰƣШŊĲŰĲƖċƣŔŸŰШ
ŔŰШ]EШŔƚШĦŸŰƣŔŰƨĲĬШƨŰƣŔũШƽĲШƖĲċĦőШƣőĲШ
ũċŰĬŔŰŊШƓŸƚŔƣŔŸŰ 

 
 

fŰШƣőĲШǯƖƚƣШ]EШůċƓШƣŸШƣőĲШƖŔŊőƣШƽĲШőċƻĲШ
ůċŰƨċũũǃШĦƖĲċƣĲĬШċũũШΝΠШƽċǃƓŸŔŰƣƚШŉƖŸůШ
ƚƣċƖƣШƣŸШũċŰĬŔŰŊШƓŸƚŔƣŔŸŰЮ 
 
ÑőĲШŰƨůĤĲƖШŸŉШƽċǃƓŸŔŰƣƚШůƨƚƣШĤĲШ
ĦŸŰƚŔĬĲƖĲĬШĤĲŉŸƖĲШƚƣċƖƣŔŰŊШċШƖƨŰЯШőĲƖĲШƣőĲШ
ŰƨůĤĲƖШŸŉШƣƨƖŰƚЯШŸĦĦƨƖƖŔŰŊШƚƓĲĲĬШĦőċŰŊĲƚШ
ċŰĬШċƚĦĲŰƣƚоĬĲƚĦĲŰƣƚШċƖĲШĬĲĦŔƚŔƻĲ 
 

βШÑőĲШƽċǃƓŸŔŰƣƚШůƨƚƣШĤĲШŊŔƻĲŰШƣőĲШ
ŰċůĲƚа 
ƽƓΝЯШƽƓΞЯШвыƨƓШƣŸШƣőĲШũċƚƣьШƽƓΝΠШŔŰШƣőĲШ
ƚőŸƽŰШĦċƚĲШтШƚĲĲШǯƖƚƣШǯŊƨƖĲШƣŸШƣőĲШƖŔŊőƣа 
 

γШÑőĲШŰĲǂƣШƚƣĲƓШŔŰШ]EШŔƚШƣŸШŊċƣőĲƖШƣőĲШ
ƽċǃƓŸŔŰƣƚоƓũċĦĲůċƖťƚШŔŰƣŸШŸŰĲШ
љůƨũƣŔŊĲŸůĲƣƖǃњыċƚШŸŉШ]EШƻŸĦċĤƨũċƖǃьЯШƚĲĲШ

β γ 

 



    

 ΝΠ 
 

ƣőĲШƚĲĦŸŰĬШƓŔĦƣƨƖĲШĦŸũƨůŰШőĲƖĲШƣŸШƣőĲШƖŔŊőƣШ
ŸŰШőŸƽШƣŸШċĦőŔĲƻĲШƣőċƣ 
 

δШÑőĲШњůƨũƣŔŊĲŸůĲƣƖǃњШĦŸŰƣċŔŰŔŰŊШċũũШ
ƽċǃƓŸŔŰƣƚШƽŔũũШċƨƣŸůċƣŔĦċũũǃШŊĲƣШƣőĲШŰċůĲШ
ƽƓΝШыċƚШŸŉШƣőĲШǯƖƚƣШŔŰĦŸƖƓŸƖċƣĲĬШŊĲŸůĲƣƖŔĦШ
ĲŰƣŔƣǃьЮШ 
 
εЯζШ 
 ŸƽЯШĦőċŰŊĲШƣőĲШŰċůĲШƣŸаШƽƓΝƣŸΝΠШ 
ċŰĬв 
 

ηШƚċƻĲШŔƣШŔŰШĦƨƖƖĲŰƣШÉ [ÑƨШŸƨƣƓƨƣШ
ĬŔƖĲĦƣŸƖǃШċƚаШƽƓΝƣŸΝΠЮťůũ 
 
 
fƣШĦċŰШĤĲШŰŸƣĲĬШƣőċƣШĦƨƖƖĲŰƣũǃШŸŰĲШŸƨƣШŸŉШ
ŉŸƨƖШŊĲŰĲƖċũШťŔŰĬШŸŉШǰŔŊőƣШĦċƚĲƚШĦċŰШĤĲШ
ċĬĬƖĲƚƚĲĬШŔŰШÉ [Ñƨа 
ΝЮШљĦŸůƓũĲƣĲШǰŔŊőƣњЯШƚƣċƖƣрũĲƻĲũШрШũċŰĬŔŰŊ 
ΞЮШљƣċťĲШŸǭњШрШШƚƣċƖƣШҼШċŰǃШŰƨůĤĲƖШŸŉШƽƓƣƚ 
ΟЮШ ШƓċƚƚрĤǃШǰŔŊőƣ 
ΠЮШ ŰШċƓƓƖŸċĦőоũċŰĬŔŰŊШŸŰũǃ 

 
ε 

 

δ 

 
 
ζ 

 
 

 §ÑEаШƣőĲШƽċǃƓŸŔŰƣƚШыċŰĬШŸƣőĲƖШ]EоÉ [ÑƨШШ
ŊĲŸƚƓċƣŔċũШĲŰƣŔƣŔĲƚьШċƖĲШƚċƻĲĬШċŰĬШĦċŰШĤĲШ
ƖĲƨƚĲĬШŔŰШũċƣĲƖШÉ [ÑƨШƖƨŰƚ 

η 

 
 



    

 ΝΡ 
 

 
fŰШƣőĲШƖŔŊőƣШ]EШƻŔĲƽаШƚƣƖċŔŊőƣШũŔŰĲƚШŊƖŸƨŰĬƣƖċĦťШĤĲƣƽĲĲŰШƽċǃƓŸŔŰƣƚШŉƖŸůШƚƣċƖƣШŔŰШ
uƖŸťŸůШċŰĬШũċŰĬŔŰŊШŔŰШ[ƁũũŔŰŊĲ 
 
7ĲũŸƽШƻŔĲƽаШÑċťĲрŸǭШŔŰШuƖŸťŸůШċŰĬШǯƖƚƣШĦċШΡШťůШŸŉШǰŔŊőƣ 
 

Ш  
 

 
ÉƣĲƓΝШƚƣċƣĲÑƖċŢЯШĦŸŰƣċŔŰŔŰŊШŔŰŔƣŔċũШŔŰŉŸШċŰĬШ]ƖŸƨŰĬƣƖċĦťШƚċƻĲĬШŸŰШĬŔƚĦШŔŰШǯũĲШ
ƚƣċƣĲÑƖċŢΝЮůċƣ 
ŔŰШĦƨƖƖĲŰƣШŸƨƣрĬŔƖаШ 
яxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐШ
оΡх§ƨƣƓƨƣх ŰĬ[ŔǂĲĬfŰƓƨƣо§ƨƣƓƨƣхÉ [ÑƨоΞΜΞΠΝΝΞΝхΜΥΟΡхÖũŉхÉ [ÑƨхƻΟΟх ŸŔƚĲ~ċ
Ɠ 
 
fŰШƣőĲШƖŔŊőƣШ]EШƻŔĲƽаШċƓƓƖŸċĦőШċŰĬШũċŰĬŔŰŊШƚĲĦƣŔŸŰШŸŉШŊƖŸƨŰĬƣƖċĦťЯШŰŸƽШƽŔƣőШĦƨƖƻĲĬШ
ƚĲĦƣŔŸŰƚШċƖŸƨŰĬШƽċǃƓŸŔŰƣƚ 
 

 

 
 

 

 

 

 

 

 



    

 ΝΣ 
 

  

 

 

 

 

 
 
fŰШÉ [ÑƨШŰŸŔƚĲШƓƖŸƓċŊċƣŔŸŰШĦŸůƓƨƣċƣŔŸŰƚШŊƖŸƨŰĬШĲũĲƻċƣŔŸŰШŔƚШċĦĦŸƨŰƣĲĬШŉŸƖЮШ
ÑőĲШĬċƣċШƚŸƨƖĦĲƚШċŰĬШƓƖŸƓŸƚĲĬШőċŰĬũŔŰŊШŸŉШƣőĲШƣŸƓŸŊƖċƓőǃоĲũĲƻċƣŔŸŰШŔƚШ
ŸƨƣũŔŰĲĬШŔŰШ ƓƓĲŰĬŔǂШΝШŸŉШƣőŔƚШůċŰƨċũШ 

 

 

 

  

 

 
 



    

 ΝΤ 
 

ŰШŔŰƓƨƣШ]ÖfШǯŊƨƖĲШ
ŸƓĲŰĲĬШŔŰШ~ċƣũċĤ 
cĲƖĲШǃŸƨШĦċŰШĦũŔĦťШƽŔƣőШ
ĦƨƖƚŸƖШШċŰĬШůŸƻĲШƣőĲШ
ƽċǃƓŸŔŰƣƚШƨƓШċŰĬШ
ĬŸƽŰЮШìőĲŰШƚċƣŔƚǯĲĬЯШ
ƓƖĲƚƚШÅĲƣƨƖŰ 
 
fŰШƣőŔƚШĦċƚĲШƽĲШƚĲũĲĦƣĲĬШ
ΝΞΜШůШċĤŸƻĲШŊƖŸƨŰĬШċƚШ
ƣőĲШŔŰƓƨƣШċŰĬШƽċŰƣШƣŸШ
ƣƖŔůШŔƣШƚũŔŊőƣũǃШв 

 
 

 

ШƚũŔŊőƣШ
ƣƖŔůůŔŰŊШ
ŸŉШƽƓΝΞШ
ċŰĬШƽƓΝΟШ
ċũƣŔƣƨĬĲƚШШ
ыċŰĬШċƣШΡр
ΝΜШťůЯШŰŸƣШ
ƚőŸƽŰь 

 
ÂƖŸǯũĲШċŉƣĲƖШƣƖŔůůŔŰŊШŔŰШ]Öfа   

 
ывÅĲƣƨƖŰШƓƖĲƚƚĲĬвь   

 



    

 ΝΥ 
 

ШШШШШШ  
 

cĲƖĲШŸŰĲШůċǃШƚĲũĲĦƣШƽċǃƓŸŔŰƣƚШċŰĬШĦőċŰŊĲШƣőĲШċũƣŔƣƨĬĲШůċŰƨċũũǃШ
ĤǃШŔŰƓƨƣШŸŉШċШŰĲƽШƻċũƨĲШрШƣőŔƚШƓŸƚƚŔĤŔũŔƣǃШƽċƚШŰŸƣШƨƚĲĬШŔŰШƣőŔƚШĦċƚĲЯШ
ĤƨƣШĦŸƨũĬШőċƻĲШĤĲĲŰШċƓƓũŔĲĬШĲЮŊЮШƣŸШĦőċŰŊĲШƣőĲШƽƓΡШċũƣŔƣƨĬĲШŉƖŸůШ
ΝΠΝШůШƣŸШΝΞΜШůШШ 

 
Μ 
 §ШůŸƖĲШƣƖŔůůŔŰŊ 

  

 
  
 

 

 

 
ŉƣĲƖШŔŰƓƨƣШŸŉШƽċǃƓŸŔŰƣƚШƚƓĲĲĬШƚŸůĲШƣƖċŢĲĦƣŸƖǃШ
ŉĲĲĬĤċĦťШŔƚШŊŔƻĲŰШŔŰШƓũŸƣƚЯШǯƖƚƣШŉŸƖШŸƖŔŊŔŰċũШ
ƽċǃƓŸŔŰƣШƖĲƚŸũƨƣŔŸŰШв 

 
 

 
[ŸƖШŰŸŔƚĲШƚŸƨƖĦĲШůŸĬĲũШѢĦċƖƖŔĲƖхĲéÑ§xх~Ñ§ìхΞΜťŊѢЯШŰŸШƓƖĲĬŔĦƣŸƖШƻċƖŔċĤũĲƚШċƓƓũŔĲĬЯШƣőŸƨŊőШΞШĬŔǭĲƖĲŰƣШǰŔŊőƣШ
ůŸĬĲƚоƚƓĲĦƣƖċЯШcŸƻĲƖШċŰĬШ9ƖƨŔƚĲ 
 
]ĲŸůĲƣƖǃЯШƣŔůĲƚЯШƚƓĲĲĬƚШċŰĬШċĦĦĲũĲƖċƣŔŸŰƚШőċƚШŰŸƽШĤĲĲŰШĲƚƣċĤũŔƚőĲĬШŉŸƖШƣőĲШƣƖċŢĲĦƣŸƖǃШìÂƚ 
 



    

 ΝΦ 
 

 

 
вċŰĬШċŉƣĲƖШƣőĲШƣŔůĲШƚƣĲƓШŔƚШ
ƚĲƣШĤǃШƨƚĲƖЯШƣőĲШƓƖŸǯũĲШŔƚШ
ƓũŸƣƣĲĬШŔŰШƣőĲШǯŰċũШ
ĬŔƚĦƖĲƣŔƚċƣŔŸŰШ
ƖĲƓƖĲƚĲŰƣċƣŔŸŰа 

 

 
 

 

]ƖŸƨŰĬƣƖċĦťШƓũŸƣШ
ŸŰШ
§ƓĲŰƚƣƖĲĲƣůċƓШ
ĤċĦťŊƖŸƨŰĬа 

 

   
 

  



    

 ΞΜ 
 

 

 

fŰШƣőŔƚШĲǂċůƓũĲШƖƨŰШƽĲШőċƻĲШĦőŸƚĲŰШċũƣЮШΞШљ[ŔǂĲĬШƓŸƚŔƣŔŸŰƚШвыŔŰƣĲƖċĦƣŔƻĲШŔŰШ]ÖfрǯŊƨƖĲьњŔŰШŔŰƓƨƣШΟΠШяǯǂаШŔŰƓƨƣШŰŸЮШΟΡШũĲŉƣШŸƨƣШ
ŔŰШĦŸĬĲШĤǃШůŔƚƣċťĲѐЮШ7ĲũŸƽШċШƻŔĲƽШŸŉШőŸƽШƣőŔƚШ]ÖfрǯŊƨƖĲШĦŸůĲƚШŸƨƣШŸŰШƚĦƖĲĲŰШŔŰŔƣŔċũũǃЮ 
ƚШƚĲĲŰШċШĦƖŸƚƚőċŔƖШŔƚШƚőŸƽŰЯШƽŔƣőШƣőŔƚШĦƖŸƚƚőċŔƖШƣőĲШƨƚĲƖШůċƖťƚШǂрƓŸƚŔƣŔŸŰƚШƽőĲƖĲШƣőĲШǰŔŊőƣШůŸĬĲШĦőċŰŊĲƚЮШ 

[ŸƖШƣőĲШƚĲũĲĦƣĲĬШΠΜШťŊШĲéÑ§xШƽĲШőċƻĲШΝΜШƖŸƣŸƖƚШŉŸƖШƻĲƖƣŔĦċũШǰŔŊőƣШċŰĬШΞШŉŸƖШŉŸƖƽċƖĬоƻĲƖƣŔĦċũШǰŔŊőƣШыĬŔǭĲƖĲŰƣШƓƖŸƓĲũũĲƖШƣǃƓĲƚь 
ŰĬШƣƖċŰƚŔƣŔŸŰƚШĤĲƣƽĲĲŰаШ ЮШĦŸƓƣĲƖыƻĲƖƣŔĦċũьШӛШ7ЮШĦŸƓƣĲƖШҼШǯǂĲĬШƽŔŰŊыőŸƖŔǍŸŰƣċũьШӛШ9ЮШǯǂĲĬШƽŔŰŊШӛШ7ЮШĦŸƓƣĲƖШҼШǯǂĲĬШ
ƽŔŰŊыőŸƖŔǍŸŰƣċũьШӛШ ЮШĦŸƓƣĲƖыƻĲƖƣŔĦċũьЮШ 
ÑŸШƚŔůƓũŔŉǃШƣőĲШŔŰƓƨƣШƽĲШƚƣŔĦťШƣŸШŸŰũǃаШ7ЮШĦŸƓƣĲƖШҼШǯǂĲĬШƽŔŰŊыőŸƖŔǍŸŰƣċũьШӛШ9ЮШǯǂĲĬШƽŔŰŊШӛШ7ЮШĦŸƓƣĲƖШҼШǯǂĲĬШƽŔŰŊыőŸƖŔǍŸŰƣċũьЮ 
ÉŔŰĦĲШŰŸŔƚĲШŉƖŸůШƣőĲШΝΜШљƻĲƖƣŔĦċũњШƖŸƣŸƖƚШĦũĲċƖũǃШĬŸůŔŰċƣĲƚШŸƻĲƖШƣőĲШΞШљőŸƖŔƚŸŰƣċũњШƖŸƣŸƖƚШŊĲŰĲƖċƣŔŸŰШŔƣƚШĬĲĲůĲĬШŰŸƣШ
ƚŔŊŰŔǭŔĦċŰƣШŔŉШƽĲШŔŰĦũƨĬĲШƣőĲƚĲШƣƽŸШŸƖШŰŸƣЮШ 
ΝЮ ÉŸЯШƣŸШƚƣċƖƣШŸƨƣШŉƖŸůШůŸĬĲШ7аШƽĲШůċƖťШƣőĲШƓŸƚƣŔŸŰШŉŸƖШĦőċŰŊĲШŸŉШШƣŸШ7ШċũũƖĲċĬǃШƣŸШƣőĲШũĲŉƣШŸŉШǂШӀШΜЮШ 
ΞЮ ÑőĲŰШƽĲШůċťĲШƣőĲШċƚƚƨůƓƣŔŸŰШƣőċƣШƣőĲШĦőċŰŊĲШŉƖŸůШ7ШƣŸШ9ШƣċťĲШƓũċĦĲШċƣШċШƚƓĲĲĬШŸŉШΝΜΜШťůоőШӀШΡΠШťŰŸƣƚЮШÑőŔƚШ
ůċťĲƚШƨƚШůŸƻĲШƣőĲШĦƖŸƚƚőċŔƖШƣŸШǂШӇШΝЮΞΡШťůЯШƽőĲƖĲШƻШӇШΡΠШťŰŸƣƚЯШċŰĬШƓƖĲƚƚШũĲŉƣШůŸƨƚĲĤƨƣƣŸŰШƣŸШůċƖťШƣőĲШƚĲĦŸŰĬШ
ĦőċŰŊĲЮШы §ÑEаШƣőċƣШƣőĲШǃрƓŸƚŔƣŔŸŰШŸŉШƣőĲШĦƖŸƚƚőċŔƖШĬŸШŰŸƣШůċƣƣĲƖЯШŸŰũǃШƣőĲШǂрƓŸƚŔƣŔŸŰь 

ΟЮ ÑőĲŰШƽőĲƖĲШƻШӀШΡΠШťŰŸƣƚШŔŰШċƓƓƖŸċĦőШƽĲШůċťĲШƣőĲШŰĲǂƣШůċƖťŔŰŊЯШŉŸƖШǰŔŊőƣШůŸĬĲШĦőċŰŊĲШŉƖŸůШ9ШƣŸШ7ЮШ 
ΠЮ ?ƨĲШƣŸШőŸƽШƣőĲШĦŸĬĲШŔƚШƽƖŔƣƣĲŰШŉŸƖШƣőŔƚШŔŰƓƨƣШƽĲШŰĲĲĬШƣŸШůċƖťШċũƚŸШƣőĲШũċƚƣШůŸĬĲШĦőċŰŊĲЯШŉƖŸůШ7ШƣŸШ ШƚŸůĲƽőĲƖĲЯШ
ŔŰШƣőŔƚШŔƚШĬŸŰĲШċŉƣĲƖШƣőĲШũċƚƣШǂрƓŸƚŔƣŔŸŰШыŸƨƣƚŔĬĲШƣőĲШǂрƚƓċŰШƽőĲƖĲШǂШӂШΡΜШťůьЮШìőŔƣőШƣőŔƚШŉŸũũŸƽƚШƣőċƣШŰŸШůŸĬĲШ ЯШ
љĦŸƓƣĲƖШŸŰũǃњЯШƣċťĲƚШƓũċĦĲШĬƨƖŔŰŊШƣőĲШƚŔůƨũċƣŔŸŰШŸŉШƣőŔƚШǰŔŊőƣЮШ 
ШШШШ 

 §ÑEаШ ŉŸƖШƣőĲШыÉ [ÑƨрьƣǃƓĲШŸŉШƻĲőŔĦũĲШċƓƓũŔĲĬШŔŰШƣőŔƚШĲǂċůƓũĲШÉ [ÑƨШĦƨƖƖĲŰƣũǃШċũũŸƽƚШŸŰũǃШŉŸƖШƣőĲШċĤŸƻĲШůĲŰƣŔŸŰĲĬШ
 ƚĲƕƨĲŰĦĲШŸŉШǰŔŊőƣůŸĬĲƚыƽŔƣőШƖĲũċƣĲĬШƚŸƨŰĬƚŸƨƖĦĲШĦőċƖċĦƣĲƖŔƚƣŔĦƚь 
 

 

Ш 
 

ũĲŉƣаШ 
ŸƖŔŊŔŰċũШĬĲŉċƨũƣШĦőċŰŊĲШ
ǰŔŊőƣůŸĬĲШƓŸƚŔƣŔŸŰƚ 

 

   

 

ũĲŉƣаШ 
ǯŰċũũǃШƚĲƣШĦőċŰŊĲШǰŔŊőƣůŸĬĲШ
ƓŸƚŔƣŔŸŰƚ 

 

 

  



    

 ΞΝ 
 

 
Μ 

  

 

  

fŰШÉ [ÑƨШŊƖŸƨŰĬШŊƖŔĬƚШŉŸƖШƚŸƨŰĬШƖĲĦĲŔƻŔŰŊШƓŸŔŰƣƚШŸŰШŊƖŸƨŰĬШċƖĲШċƓƓũŔĲĬЮШÑőŔƚШŔƚШőċŰĬũĲĬШĤǃШƣƽŸШ
ĬŔǭĲƖĲŰƣШŊƖŔĬШũĲƻĲũƚЮШÑőĲШƨƓƓĲƖШũĲƻĲũШƽŔƣőШċШƖĲĦƣċŰŊƨũċƖШ~ċŔŰŊƖŔĬШĦŸƻĲƖŔŰŊШƣőĲШĲŰƣŔƖĲШŊƖŸƨŰĬƣƖċĦťШҼШ
ĲǂƣƖċШĬŔƚƣċŰĦĲƚШċƣШƣőĲШĲŰĬƚыĦŸƖŰĲƖƚьЮШÑőĲŰШƣőĲШũŸƽĲƖШũĲƻĲũШƽŔƣőШƚůċũũĲƖШũŸĦċũШůŸƻŔŰŊШÉƨĤŊƖŔĬƚШ
ƚƣĲƓƽŔƚĲШŉŸũũŸƽŔŰŊШĬŔƚĦƖĲƣŔƚĲĬШƣƖċŢĲĦƣŸƖǃЮШÑőĲШƣƽŸШŊƖŔĬШũĲƻĲũƚШĦŸŔŰĦŔĬĲШƚƨĦőШƣőċƣШƣőĲШÉƨĤŊƖŔĬƚШƓŸŔŰƣƚШ
ĦŸŰƚƣŔƣƨƣĲШċШƚƨĤƚĲƣШŸŉШƣőĲШ~ċŔŰŊƖŔĬЮШÑőĲШŊƖŔĬШƚŔǍĲШŔƚШƚĲƣШĤǃШƣőĲШƨƚĲƖШыƚƨƓƓŸƖƣĲĬШĤǃШ
ĬĲŉċƨũƣоƖĲĦŸůůĲŰĬĲĬШƚŔǍĲьШŸƨƣŊŸŔŰŊШŉƖŸůШƻĲőŔĦũĲШƚŸƨŰĬШƚŸƨƖĦĲШƚƣƖĲŰŊƣőШċŰĬШƽċŰƣĲĬШƖĲƚƨũƣŔŰŊШ
ůŔŰŔůƨůШŰŸŔƚĲШũĲƻĲũƚШƣŸШƚőŸƽШŸŰШůċƓЮ 
cĲƖĲШƣőĲШƨƚĲƖШċũƚŸШůƨƚƣШůċťĲШċШĦőŸŔĦĲШƽőĲƣőĲƖШĬŔǭĲƖĲŰƣШÉƨĤŊƖŔĬШƚŔǍĲƚШƚőŸƨũĬШĤĲШċƓƓũŔĲĬШċũŸŰŊШƣőĲШ
ǰŔŊőƣƓċƣőШŸƖШŰŸƣЮШ ШũċƖŊĲƖШÉƨĤŊƖŔĬШĲǂƣĲŰƚŔŸŰШŔƚШƣǃƓŔĦċũũǃШůŸƣŔƻċƣĲĬШċƣШƣċťĲрŸǭШċŰĬШċƓƓƖŸċĦőоũċŰĬŔŰŊШ
ƖĲŊŔŸŰƚШƽőĲƖĲШőŔŊőĲƖШŰŸŔƚĲШũĲƻĲũƚШыƚƣƖĲƣĦőŔŰŊШŉƨƖƣőĲƖьШŔƚШŉŸƨŰĬШƣőċŰШĬƨƖŔŰŊШőŔŊőĲƖШċũƣŔƣƨĬĲƚШċƣШũĲƻĲũШ
ǰŔŊőƣЮШÑőŔƚШƚŔƣƨċƣŔŸŰШŔƚШŉƨƖƣőĲƖШĲůƓőċƚŔƚĲĬШƽőĲŰШƚŔůƨũċƣŔŰŊШéÑ§xƚШǰŔŊőƣШċŰĬШĦőċŰŊĲƚШĤĲƣƽĲĲŰШ
őŸƻĲƖШċŰĬШǯǂĲĬрƽŔŰŊШůŸĬĲЮШШ 

  

 

  

 
 

 
Σ 
 

 

 

 



    

 ΞΞ 
 

 

 
 

 

ĤŸƻĲШǯŊƨƖĲаШ 
ƣőĲШƣőƖĲĲ 
ÉƨĤŊƖŔĬƚШƓƖŸŢĲĦƣŔŸŰШŸŰШ
ǍӀΜШƓũċŰĲШыĤũċĦťШƚŸũŔĬШ
ũŔŰĲċŰĬШ~ċŔŰŊƖŔĬШĬċƚőĲĬШ
ĤũċĦťьШ 

яǯǂаШŔŰƓƨƣШŰŸЮШΠΡШũĲŉƣШŸƨƣШŔŰШĦŸĬĲШĤǃШůŔƚƣċťĲѐ 

 
ррррШ ŸƽШċũũШŔŰƓƨƣШŔƚШŊŔƻĲŰШыШŉƨŰĦƣŔŸŰаШfŰƓƨƣƚхŉŸƖхÉ [ÑƨхÅƨŰхƻΟΟЮůШШŔƚШ
ǯŰŔƚőĲĬШьШррррр 
Ш 
ррррШ7ċĦťШŔŰШůċŔŰаШÉ [ÑƨхƻΟΟЮůШШррррр 
ррррШ ŸƽШǃŸƨШċƖĲШŔŰШŉƨŰĦƣŔŸŰаШŔŰŔƣ ƣůŸƚÂƖŸǯũĲхÖΝЮůШШррррр 
 
ыċƣаШШяxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐШ
пΟхÉŸƨŰĬхÂƖŸƓċŊċƣŔŸŰпůхǯũĲƚхΟпŔŰŔƣ ƣůŸƚÂƖŸǯũĲхÖΝь 
Ш 
ррррШ ŸƽШǃŸƨШċƖĲШŔŰШŉƨŰĦƣŔŸŰаШƚĲƣхfÉ ƓƖŸǯũĲ?ċƣċхƻΞЮůШШррррр 
ыċƣаШШяxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐШ
пΟхÉŸƨŰĬхÂƖŸƓċŊċƣŔŸŰпůхǯũĲƚхΟпƚĲƣхfÉ ƓƖŸǯũĲ?ċƣċхƻΞь 
 
 

 
ррррШ ŸƽШǃŸƨШċƖĲШŔŰШŉƨŰĦƣŔŸŰаШÉŸƨŰĬÂƖŸƓċŊċƣŔŸŰхÑƖċŢΞ]ƖŔĬхƻΝΥЮůШШррррр 
ċƣаШШ
яxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐпΟхÉŸƨŰĬхÂƖŸƓċŊċƣŔŸŰпůхǯũĲƚхΟпÉŸƨŰĬÂƖŸƓċŊċƣŔŸ
ŰхÑƖċŢΞ]ƖŔĬхƻΝΥ 
Ш 
ррррШ ŸƽШǃŸƨШċƖĲШŔŰШŉƨŰĦƣŔŸŰаШÉŸƨŰĬÂƖŸƓхÑƖċŢΞůŸƖĲ]ƖŔĬƚхƻΠЮůШШррррр 
ċƣаШШ
яxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐпΟхÉŸƨŰĬхÂƖŸƓċŊċƣŔŸŰпůхǯũĲƚхΟпÉŸƨŰĬÂƖŸƓхÑƖċŢΞ
ůŸƖĲ]ƖŔĬƚхƻΠ

 

ƣůŸƚƓőĲƖĲШĬċƣċШƨƚĲШŸШŰŸŔƚĲШƓŸƓċŊċƣŔŸŰШ
ůŸĬĲũũŔŰŊШŔŰƻŸũƻĲƚШċƣůŸƚƓőĲƖŔĦШĬċƣċШƓƖŸǯũĲƚЯШ
ŔЮĲЮШƚĲũĲĦƣĲĬШċƣůŸƚƓőĲƖŔĦШƓƖŸƓĲƖƣŔĲƚШċƚШ
ŉƨŰĦƣŔŸŰƚШŸŉШċũƣŔƣƨĬĲШŉƖŸůШŊƖŸƨŰĬШƨƓƣŸШċĤŸƻĲШ
ǰŔŊőƣШċũƣŔƣƨĬĲЮШÑőĲШƚƓĲĦǯĦШƻċƖŔċĤũĲƚШŸŉШ
ŔŰƣĲƖĲƚƣШĬĲƓĲŰĬШŸŰШƚŸƨŰĬШƓƖŸƓċŊċƣŔŸŰШůŸĬĲũШ
ċŰĬШċƣШũĲċƚƣШŸŉШƣĲůƓĲƖċƣƨƖĲШċŰĬШőƨůŔĬŔƣǃЮШ
9ƨƖƖĲŰƣШÉ [ÑƨШƻĲƖƚŔŸŰШċƓƓũǃШċШŉċĦŔũĲШƚƣƖċŔŊőƣШ
ƖċǃШċƓƓƖŸċĦőШŔŰƻŸũƻĲШŸŰũǃШƣőĲƚĲШƣƽŸШ
ċƣůŸƚƓőĲƖŔĦШƻċƖŔċĤũĲƚШŉŸƖШĲƚƣŔůċƣŔŸŰШŸŉШ
ċĤƚŸƖƓƣŔŸŰШċũŸŰŊШƣőĲШƓƖŸƓċŊċƣŔŸŰШƓċƣőЮШ
ÑőŸƨŊőЯШůŸƖĲШƚŸƓőŔƚƣŔĦċƣĲĬШƖċǃрƣƖċĦŔŰŊШ
ůŸĬĲũƚШċĦĦŸƨŰƣŔŰŊШŉŸƖШƽŔŰĬШċŰĬШƣƨƖĤƨũĲŰƣШ
ťŔŰĲƣŔĦШĲŰĲƖŊǃШċƖĲШƓƖĲƓċƖĲĬШċŰĬШƖĲċĬǃШƣŸШ
ŔůƓũĲůĲŰƣШƽőĲŰШĬĲĲůĲĬШŰĲĦĲƚƚċƖǃЮ 
 
ƣůŸƚƓőĲƖŔĦШĬċƣċШƣŸШƨƚĲШůċǃШĲŔƣőĲƖШĤĲШċШ
ƚƣċŰĬċƖĬШыfÉ ьШċƣůŸƚőĲƖĲШŸƖШШƓƖŸŊŰŸƚŔƚШĬċƣċШ
ŉƖŸůШůĲƣЮŰŸЮШШÉĲĲШШ ƓƓĲŰĬŔǂШΞШŉŸƖШůŸƖĲШ
ŔŰŉŸƖůċƣŔŸŰШċĤŸƨƣШċƣůŸƚƓőĲƖŔĦШĬċƣċШċŰĬШ
ŰŸŔƚĲШƓƖŸƓċŊċƣŔŸŰШůŸĬĲũũŔŰŊ 
 



    

 ΞΟ 
 

ÉŸƨŰĬÉŸƨƖĦĲЮ?ŔƖĲĦƣŔƻŔƣǃÑǃƓĲхƚШа§ůŰŔĬŔƖĲĦƣŔŸŰċũ 
Ш 
ррррШ ŸƽШǃŸƨШċƖĲШŔŰШŉƨŰĦƣŔŸŰаШũċƣхũŸŰхƓƖŸƓŸƖƣŔŸŰƚхƨũŉΝЮůШШррррр 
ыċƣаШШ
яxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐпΜхÉƨƓƓŸƖƣпůхǯũĲƚхΜпũċƣхũŸŰхƓƖŸƓŸƖƣŔŸŰƚхƨũŉΝь 
Ш 
]EрƓũŸƣƣŔŰŊ 
 
ррррШ ŸƽШǃŸƨШċƖĲШŔŰШŉƨŰĦƣŔŸŰаШĦŸŰƣŸƨƖƚΞťůũхƨũŉхƻΟЮůШШррррр 
ыċƣаШШ
яxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐпΠх ŸŔƚĲх~ċƓƓŔŰŊпůхǯũĲƚхΠпĦŸŰƣŸƨƖƚΞťůũхƨũŉхƻΟ
ь 
Ш 
 §ÑEаШċШǯǂĲĬШůŔŰШĬ7 ШũĲƻĲũШƣŸШĤĲШƚőŸƽŰШŔŰШ]EШŔƚШƚĲƣШƣŸШΠΜ 
ШШШШШШШыĦċŰШũċƣĲƖШĤĲШƣƖŔůůĲĬШƣŸШƽċŰƣĲĬШũĲƻĲũƚШƽŔƣőŔŰШ]EьШ 

 
u~xрǯũШƚťċƓċĬаШ
впΡх§ƨƣƓƨƣх ŰĬ[ŔǂĲĬfŰƓƨƣп§ƨƣƓƨƣхÉ [ÑƨпΞΜΞΠΝΝΞΝхΜΥΟΡхÖũŉхÉ [ÑƨхƻΟ
Οх ŸŔƚĲ~ċƓпЮЮЮ 
x ůċǂх9ŸŰƣŸƨƖƚхũċĤĲũƚЮťůũ 
 
ťůũǯũĲŰċůĲхũċĤĲũƚШӀШѣx ůċǂх9ŸŰƣŸƨƖƚхũċĤĲũƚѣ 
ǯũĲШx ůċǂх9ŸŰƣŸƨƖƚЮťůũШƚċƻĲĬШŸŰШĬŔƚť 

Ш
ċĤŸƻĲаШŸƨƣũŔŰĲШƖĲƚƨũƣŔŰŊШxůċǂШĦŸŰƣŸƨƖũŔŰĲƚШ 

ǯũĲШx ůċǂх9ŸŰƣŸƨƖƚЮťůũШƚċƻĲĬШŸŰШĬŔƚť 
Ш 
ррррШ7ċĦťШŔŰШůċŔŰаШÉ [ÑƨхƻΟΟЮůШШррррр 
 
ШШÉŔǍĲШŸŉШŸƖŔŊŔŰċũШ ŸŔƚĲ]ƖрƚƣƖƨĦƣаШΝΡΡΤШ~7 
Ш 
ШШШƚŔǍĲШƣŸШĤĲШƖĲĬƨĦĲĬШЮЮЮ 
Ш 
ШШÉŔǍĲШŸŉШƖĲĬƨĦĲĬрƚŔǍĲШċŰĬШƚċƻĲĬШ ŸŔƚĲ]ƖрƚƣƖƨĦƣаШΤΞШ~7 
Ш 
ÅĲƚƨũƣƚШŔŰШƚƣƖƨĦƣШ ŸŔƚĲ]ƖЮяǯĲũĬƚѐШċŰĬШ ŸŔƚĲ]ƖŔĬfŰŉŸЮяǯĲũĬƚѐШƚċƻĲĬШŸŰШ
ĬŔƚĦ 
Ш 
ррррШÉ [ÑƨрƖƨŰШŰŸŔƚĲхĦŸŰƣŸƨƖƚШрӂШŰŸŔƚĲШůċƓƓŔŰŊШǯŰċũŔƚĲĬШррррр 
 
 
ÅEÉÖxÑÉШ§ÖÑÂÖÑШEǂċůƓũĲШΝа 
 
[ŔŊƨƖĲШƣŸШƣőĲШƖŔŊőƣаШxƓ ШũĲƻĲũШŔŰШƓŸŔŰƣШŰĲċƖШƚƣċƖƣŔŰŊШƓŸƚŔƣŔŸŰШŸƻĲƖШƣŔůĲШтШ  
ŰŸƣĲШƚƣĲƓШŔŰШũĲƻĲũЯШƖĲũċƣĲĬШƣŸШĦőċŰŊĲШŸŉШǰŔŊőƣоƓƖŸƓƨũƚŔŸŰШůŸĬĲШŉƖŸůШ
őŸƻĲƖыҼũĲƻĲũьШƣŸШŸŰũǃШũĲƻĲũоǯǂĲĬШƽŔŰŊШůŸĬĲ 
 
 
 
 
[ŔŊƨƖĲШƣŸШƣőĲШƖŔŊőƣаШxƓ ШΝоΟШŸĦƣċƻĲШƚƓĲĦƣƖƨůШũĲƻĲũШŔŰШƓŸŔŰƣШŰĲċƖШƚƣċƖƣŔŰŊШ
ƓŸƚŔƣŔŸŰШŸƻĲƖШƣŔůĲШтШŰŸƣĲШƚƣĲƓШŔŰШũĲƻĲũЯШƖĲũċƣĲĬШƣŸШĦőċŰŊĲШŸŉШ
ǰŔŊőƣоƓƖŸƓƨũƚŔŸŰШůŸĬĲШŉƖŸůШĦŸƓƣĲƖыҼũĲƻĲũьШƣŸШŸŰũǃШũĲƻĲũоǯǂĲĬШƽŔŰŊШůŸĬĲ 
 

 
  



    

 ΞΠ 
 

fŰШƣőĲШ]EШƻŔĲƽШƣŸШƣőĲШ
ƖŔŊőƣШxůċǂШĦŸŰƣŸƨƖƚШ
ċƖĲШƚőŸƽŰШŉŸƖШƣőĲШ
ƣċťĲрŸǭШŔŰШuƖŸťŸů 
 
ÑőĲШƖĲĬШũŔŰĲШƚőŸƽƚШ
ŊƖŸƨŰĬƣƖċĦťШƽőŔũĲШ
ƣőĲШůċŊĲŰƣċр
ĦŸũŸƨƖĲĬШШΟ?ШƓƖŸǯũĲШ
ŔƚШƣőĲШůŸĬĲũũĲĬШ
ƣƖċŢĲĦƣŸƖǃЮШÑőĲШ
ƨƓƓĲƖШĲŰĬШŸŉШШƣőĲШ
ƻĲƖƣŔĦċũШũŔŰĲƚШ
ĬĲŰŸƣĲƚШƣőĲШĬŔƚĦƖĲƣĲШ
ƓŸŔŰƣƚШŉƖŸůШƽőŔĦőШ
ƣőĲШƚŸƨŰĬШŔƚШĲůŔƣƣĲĬШ
ŔŰШƣőĲШƚŔůƨũċƣŔŸŰЮШ
ÑőĲШĬĲŰƚШƚĲĦƣŔŸŰƚШ
ŸŉШƚƨĦőШċƖĲШƖĲũċƣĲĬШ
ƣŸШƚőŸƖƣĲƖШƣŔůĲр
ƚƣĲƓƚШŔŰШƣőĲШƣƨƖŰƚЮШШ 
 

 
 

fŰШƣőŔƚШ]EШƻŔĲƽШƣŸШ
ƣőĲШƖŔŊőƣШxůċǂШƽĲШ
ũŸŸťШċƣШƣőĲШƣċťĲрŸǭШ
ҼƣőĲШŉƨũũШǰŔŊőƣШŉƖŸůШ
ċШőŔŊőĲƖШƓŸƚŔƣŔŸŰЮ 
 
ÑőĲШĦőċŰŊĲШŉƖŸůШ
ĦŸƓƣĲƖШƣŸШǯǂĲĬШƽŔŰŊШ
ůŸĬĲШŔƚШƣċťŔŰŊШ
ƓũċĦĲШĦċШΝЮΞШťůШ
ċŉƣĲƖШƣċťĲрŸǭШċŰĬШ
ĤċĦťШƣŸШĦŸƓƣĲƖШĦċШ
ΝЮΞШťůШĤĲŉŸƖĲШ
ũċŰĬŔŰŊШыċŉƣĲƖШΠΦШťůьШ 

 Ш 
 



    

 ΞΡ 
 

  
 

ÑőĲШċũƣŔƣƨĬĲШ
ƓƖŸǯũĲƚШŉƖŸůШШ
ĤŸƣőШ
ŊƖŸƨŰĬƣƖċĦťШ
ċŰĬШǰŔŊőƣШ
ƣƖċŢĲĦƣŸƖǃШ
ĦċŰШċũƚŸШĤĲШ
ĬŔƚƓũċǃĲĬШŔŰШ
]EШĤǃШƖŔŊőƣр
ĦũŔĦťŔŰŊШŸŰШ
ƣőĲШŊĲŸůĲƣƖŔĦШĲŰƣŔƣŔĲƚаШ
воƣƖċŢĲĦƣŸƖǃхcÅхя?ċǃòĲċƖѐхШ  
яƨƚĲƖѐхŰŸΟЮťůũШыƨƓƓĲƖШƖŔŊőƣьШ
ċŰĬШĦƨƖƻĲĬÑƖċĦťЮťůũШыƖŔŊőƣьШ
ыũŸƽĲƖШƖŔŊőƣь  

 

  



    

 ΞΣ 
 

 
EǂċůƓũĲШƖƨŰШΞаШ[ũŔŊőƣШƽŔƣőШΠΜťŊШĲéÑ§xШ°ƚƣĲƖƚƨŰĬаШ]ƁƻŔťĲŰр§ƖƖƻŔťĲŰШΝΡШťůШsęůƣũċŰĬШÉƽĲĬĲŰ 
ÑĲƚƣĦċƚĲШŔũũƨƚƣƖċƣĲĬШƽŔƣőШÉ [ÑƨШƨƚĲƖШŔŰƣĲƖŉċĦĲШƚĦƖĲĲŰШĬƨůƓƚШҼШĲǂƓũċŰċƣŔŸŰƚ 
9ŸůůĲŰƣƚШƣŸШÉ [ÑƨШƚĦƖĲĲŰШĬƨůƓƚШƽŸƖťǰŸƽШőŔŊőũŔŊőƣĲĬШǃĲũũŸƽ 
9ŸůůĲŰƣƚШƣŸШ]ŸŸŊũĲШEċƖƣőШŔŰƓƨƣоŸƨƣƓƨƣШőŔŊőũŔŊőƣĲĬШŊƖĲĲŰЯШfŰŉŸШŉƨƖƣőĲƖШŸƨƣũŔŰĲĬШŔŰШ ƓƓĲŰĬŔĦĲƚШőŔŊőũŔŊőƣĲĬШƣƨƖƕƨŸŔƚĲ 
 
ÉƣċƖƣШÉ [ÑƨхƻΟΟЮůЯШŔЮĲЮШĦƨƖƖĲŰƣШƻĲƖƚŔŸŰШŸŉШШůċŔŰрÉ [ÑƨШŉƨŰĦƣŔŸŰШŔŰШ~ċƣũċĤШыƻΟΟӀШƻĲƖƚŔŸŰШΟΟьаШШÉĦƖĲĲŰĬƨůƓ 
 

 

 

 
 

 

 
 

 
ыƚċůĲШƚŸƨƖĦĲШĦőŸŸƚĲŰШċƚШŔŰШĲǂЮΝШċĤŸƻĲаШѣĦċƖƖŔĲƖхĲéÑ§xх~Ñ§ìхΠΜťŊќь 
в 
ыŔŰƓƨƣШΟрΤШċƚШŔŰШĲǂЮШΝШċĤŸƻĲь 
в 
ШΥЮШв 
ìőĲŰШƣőĲШũċƚƣШƽċǃƓŸŔŰƣоƓũċĦĲůċƖťШŔƚШf ÑEÅ 9ÑféExòШƚċƻĲĬШŉƖŸůШƣőĲШ]EрƽŔŰĬŸƽШŔŰƣŸШĦƨƖƖĲŰƣШŸƨƣƓƨƣрĬŔƖЯШĲŰƣĲƖШƣőŔƚШůċƣũċĤШ
ƽŔŰĬŸƽШċŊċŔŰШċŰĬШƓƖĲƚƚШÅEÑÖÅ ШƣŸШƓƖŸĦĲĲĬШƣőĲШƓċƨƚĲĬШůċƣũċĤШĲǂĲĦƨƣŔŸŰЮЮЮ 
 
fŰШƣőŔƚШĲǂċůƓũĲШƽĲШőċƻĲШƖĲċĬШŔŰШċШũŔƚƣШŸŉШƽċǃШƓŸŔŰƣƚШŉƖŸůШċŰШĲǂƣĲƖŰċũШƚŸƨƖĦĲЯШŔŰШƚƽĲƖĲŉΦΦШыĦŸŸƖĬŔŰċƣĲƚьШċŰĬШƓƖŸĬƨĦĲĬШШťůũр
ǯũĲƚШƽŔƣőШШŔŰƓƨƣШƽċǃƓŸŔŰƣƚШв 



    

 ΞΤ 
 

 

fŰШƣőŔƚШĲǂċůƓũĲШƽĲШőċƻĲШƖĲċĬШŔŰШċШũŔƚƣШŸŉШƽċǃШƓŸŔŰƣƚШŉƖŸůШċŰШĲǂƣĲƖŰċũШƚŸƨƖĦĲЯШŔŰШƚƽĲƖĲŉΦΦШыĦŸŸƖĬŔŰċƣĲƚьЯШċŰĬШƓƖŸĬƨĦĲĬШШťůũр
ǯũĲƚШƽŔƣőШΥШŔŰƓƨƣШƽċǃƓŸŔŰƣƚШŊŔƻĲŰШŔŰШũċƣЯШũŸŰЮШ §ÑEаШƚƨĦőШƚƨƓƓŸƖƣШŉŸƖШƓƖŸŊƖċůċƣŔĦШŔŰƓƨƣШŊĲŰĲƖċƣŔŸŰШыťůũрŉŸƖůċƣШŸƖШĲũƚĲьЯШ
ĲЮŊЮШůċƣũċĤШŉƨŰĦƣŔŸŰƚЯШċƖĲШŰŸƣШǃĲƣШŔŰƣĲŊƖċƣĲĬШƽŔƣőШÉ [ÑƨШыĤƨƣШĦŸƨũĬШƖċƣőĲƖШĲċƚŔũǃШĤĲШůċĬĲьШШ 

ÉŸЯШŔŰШƣőŔƚШĦċƚĲШƣőĲШǯƖƚƣШΥШƽċǃƓŸŔŰƣƚШ
ƽĲƖĲШŔŰċƣŔċũũǃШŊŔƻĲŰШыƚőŸƽŰШċƚШƖĲĬШ
ƓƨƚőШƓŔŰƚШŔŰШůċƓШǯŊƨƖĲШƣŸШƣőĲШƖŔŊőƣьШЯШ
ŔЮĲЮШċШũŔƚƣШŸŉШΥШƚƽĲƖĲŉΦΦШĦŸŸƖĬŔŰċƣĲƚШ
ƣƖċŰƚŉŸƖůĲĬШƣŸШũċƣШũŸŰŊШŔŰШťůũрŉŸƖůċƣШ
ċŰĬШƖĲċĬШŔŰШŔŰШ]EЮШыƣőĲШƖĲĬШĦŔƖĦũĲШƽŔƣőШ
ΝΜШťůШƖċĬŔƨƚШċŰĬШĦĲŰƣĲƖШŔŰШ°ƚƣĲƖƚƨŰĬШ
ŔƚШƚƨƓƓŸƖƣШŔŰШťůũШŉƖŸůШ? [ÑƨШƣŸШǯŰĬШ
ċƓƓƖŸǂŔůċƣĲШƖĲŊŔŸŰШŸŉШĦŸŰĦĲƖŰьЮ 
ÑŸШƣƖĲċƣШƣőĲШċƓƓƖŸċĦőШƣŸƽċƖĬƚШƣőĲШũċƚƣШ
ƽċǃƓŸŔŰƣЯШƽƓΥЯШƽŔƣőШůŸƖĲШƻċƖǃŔŰŊШ
ĬĲĦĲũũĲƖċƣŔŸŰƚШƽĲШƽċŰƣШƣŸШċĬĬШŸŰĲШ
ůŸƖĲШƽċǃШƓŸŔŰƣШĤĲŉŸƖĲШċŰĬШĦũŸƚĲШƣŸШ
ĦƨƖƖĲŰƣШƽƓΤЮ 

ШШ 

 

 
 
 
 
 
ìĲШĦċũũШƣőŔƚШƽƓΤШċŰĬШƣőĲŰШĦőċŰŊĲƚШ
ƓƖĲƻŔŸƨƚШыƖĲĬьШƽƓаƚШΤШċŰĬШΥШŰċůĲƚШƣŸШ
ƽƓΥШƕŰĬШƽƓШΦШƖĲƚƓĲĦƣŔƻĲũǃШыШƖŔŊőƣШĦũŔĦťШ
ŸŰШƽċǃƓŸŔŰƣШċŰĬШůċƖťШĦőċŰŊĲШŰċůĲь 
 

 

Ш ŸƽЯШċƚШŔŰШEǂЮΝШƽĲШƖĲрŰċůĲШƣőĲШƚĲƕƨĲŰĦĲШŸŉШƽċǃƓŸŔŰƣƚШƣŸаШƽƓΝƣŸΦШĤĲŉŸƖĲШƚċƻŔŰŊШƣőĲůШŔŰШĦƨƖƖĲŰƣШÉ [ÑƨШŸƨƣƓƨƣШĬŔƖĲĦƣŸƖǃ 



    

 ΞΥ 
 

Ш Ш  
 

 
 

 

 
 



    

 ΞΦ 
 

 

 

 

 

 

 

ƚШŔŰШÉ [ÑƨШƖƨŰШEǂċůƓũĲШΝШ
ƽĲШċƖĲШũŸŸťŔŰŊШċƣШċШΠΜШťŊШ
ĲéÑ§xШƽŔƣőШċШƣǃƓŔĦċũШǰŔŊőƣШ
ůŸĬĲШĦőċŰŊĲШтШĦŸƓƣĲƖШƣŸШ
ǯǂĲĬШƽŔŰŊШтШċƣШΡΠШťŰŸƣƚШċŰĬШ
ċШĦƖƨŔƚĲШƚƓĲĲĬШΥΝШťŰŸƣƚЯШ
ƽőŔĦőШƽĲШċƓƓũǃШċƣШůċŔŰйШƽċǃШ
ƓŸŔŰƣƚШċƚШƚĲĲŰШŔŰШƚĦƖĲĲŰШ
ĬƨůƓШƣŸШƣőĲШũĲŉƣЯШŔŰƓƨƣШΞΜр
ΞΤЮ 
 
йьШìŔƣőШůċŔŰШƽƓаƚШƽĲШ
ĦŸŰƚŔĬĲƖШƣőĲШƨƚĲƖќƚШ
ƽċǃƓŸŔŰƣƚШŔŰƓƨƣШŔŰШ]EЮШìőĲŰШ
ƣőĲШǯŰċũШĦƨƖƻĲĬШŊƖŸƨŰĬШƣƖċĦťШ
ŔƚШŊĲŰĲƖċƣĲĬШċũŊŸƖŔƣőůŔĦċũũǃШ
ƽŔƣőŔŰШŔŰШůċƣũċĤШċШƚĲĦŸŰĬШ
ƚĲƣШŸŉШƽċǃШƓŸŔŰƣШċĦĦŸƨŰƣƚШŉŸƖШ
ċШĬŔƚĦƖĲƣŔƚĲĬШĦƨƖƻċƣƨƖĲШ



    

 ΟΜ 
 

ċƖŸƨŰĬШƣőŔƚШǯƖƚƣШƚĲƣШŸŉШƽċǃШ
ƓŸŔŰƣƚЮ 
Ш 

 
 

 
ШШШ 

 
 

 

 

 
Ν 
ΟΟЮШ ŸƽШǃŸƨШőċƻĲШƣŸШƚĲũĲĦƣШċŰШĲǂŔƚƣŔŰŊШƓŸƓƨũċƣŔŸŰШĬĲŰƚŔƣǃрǯũĲШыЮƣŔŉьШĦŸƻĲƖŔŰŊШƣőĲШƚƨƓƓŸƚĲĬШŰŸŔƚĲШ
ŔůƓċĦƣШċƖĲċШċƖŸƨŰĬШŊƖŸƨŰĬƣƖċĦť 

 

 
ÉĲũĲĦƣĲĬШƓŸƓƨũċƣŔŸŰШĬĲŰƚŔƣǃШЮƣŔǭрǯũĲаШ 
впΡх§ƨƣƓƨƣх ŰĬ[ŔǂĲĬfŰƓƨƣпfŰƓƨƣхÉ [Ñƨп]ĲŸ?ċƣċпÂŸƓƨũċƣŔŸŰ?ĲŰƚŔƣǃпÉƻĲƖŔŊĲхũęŰƚƻŔƚпsęůƣũċŰĬЮƣŔŉ 

fŰШǯŊƨƖĲШċĤŸƻĲШŔƣШŔƚШ
ƚĲĲŰШƣőċƣШĦőċŰŊĲШƓŸƚШ
ΝШŔƚШƓũċĦĲĬШĤĲŉŸƖĲШ
ǂӀΜЯШƽŔƣőШƽőŔĦőШ
ŉŸũũŸƽƚШƣőċƣШŔƣƚШŰŸŰр
ċĦƣŔƻĲЯШŔЮĲЮШƣőĲШǰŔŊőƣШ
ƚƣċƖƣШƽŔƣőШ
őŸƻĲƖҼŉŸƖƽċƖĬШƓƖŸƓƚШ
ƖƨŰŰŔŰŊЮШыƚĲĲШ
EǂċůƓũĲШΝьШƣőĲШ
ƚĲĦŸŰĬШĦőċŰŊĲШтШƣŸШ
ƚŸũĲũǃШŉŸƖƽċƖĬШƓƖŸƓƚШ
ŔƚШċƚШƚĲĲŰШƓũċĦĲĬШċƣШ
ΜЮΟΣΞШťůШċŰĬШƣőĲШ
ƣőŔƖĬШċƣШΝΣЮΝΜΦШťůЮШ
ċŰĬШƣőĲШũċƚƣШŰŸШΠЯШŔƚШƣŸШ
ĤĲШƓƨƣШŸƨƣƚŔĬĲШĲŰĬШŸŉШ
ǂрċǂŔƚЯШŔЮĲЮШĤŸƣőШƚĲƣƚШŸŉШ
ƓƖŸƓƚШċĦƣŔƻĲШƨƓШƣŸШ
ĲŰĬШŸŉШƚƣƨĬŔĲĬШ
ƣƖċŢĲĦƣŸƖǃЮШШШ 
ШяǯǂаШŔŰƓƨƣШŰŸЮШΟΜШũĲŉƣШ
ŸƨƣШŔŰШĦŸĬĲШĤǃШ
ůŔƚƣċťĲѐЮ 

 

 

 



    

 ΟΝ 
 

 
ΟΠЮШ?ŸШǃŸƨШƽċŰƣШƣŸШƓũŸƣШƣőĲƚĲШŸƖШƚƨƓƖĲƚƚШŔŰШŸƖĬĲƖШƚċƻĲШƣŔůĲоċƻŸŔĬШĦƖċƚőĲƚШŔŰШĦċƚĲШ
ŸŉШũċƖŊĲШ]ƖŔĬƚШыӈӂΟΜťůьШе 

 

 
Ν 
 

 

 

 
Ν 

ÑőĲШƨƚĲШŸŉШƚƨĤŊƖŔĬШƖĲŊŔŸŰƚШƽŔƣőШ
ĬŔǭĲƖĲŰƣШШĲǂƣĲŰƣŔŸŰШŔƚШƨƚŉƨũШƽőĲŰШ
ĬĲċũŔŰŊШƽŔƣőШĬŔǭĲƖĲŰƣШċũƣŔƣƨĬĲƚШċŰĬоŸƖШ
ŰŸŔƚĲШƚŸƨƖĦĲШƚƣƖĲŰŊƣőШтШƣǃƓŔĦċũũǃШƽőĲŰШ
ċШůŸĬĲũũŔŰŊШċШéÑ§xрǰŔŊőƣЯШĦőċŰŊŔŰŊШ
ŉƖŸůШĦŸƓƣĲƖШƣŸШǯǂĲĬШƽŔŰŊШǰŔŊőƣШůŸĬĲ 

 

 
ы?ĲŉċƨũƣШӀΠьа 

7ĲũŸƽаШ 
ĲƻĲƖǃШΝΜƣőШƚƨĤŊƖŔĬШ
ċũŸŰŊШШŊƖŸƨŰĬƣƖċĦťШ
ƓũŸƣƣĲĬЮШÉƨĤƖĲŊŔŸŰΞШ
ыƚůċũũШƽŔĬƣőШċũŸŰŊШ
ũĲƻĲũШǰŔŊőƣШŔŰШĤũċĦťь 

 

Σ 
Ѣ7ŔŊрƚŔǍĲĬѢШƚƨĤрŊƖŔĬШĲǂƣĲŰƣŔŸŰЯШůċǂШŊƖŸƨŰĬШŊƖŔĬШƽŔĬƣőШŉŸƖШŰŸŔƚĲШĦŸŰƣŸƨƖƚШ
ƚĲƣШƣŸаШΟΣΜΜШů 

 
 ŸŉШƚƨĤрŊƖŔĬШƖĲŊŔŸŰƚШŔƚаШΟ 

 
 
 ŸƽШǃŸƨШċƖĲШĤċĦťШŔŰШŉƨŰĦƣŔŸŰаШ
ĦƖĲċƣĲх]ƖŸƨŰĬ]ƖŔĬхċƖŸƨŰĬ]ƖŸƨŰĬÑƖċĦťхƻΝΟЮůШШррррр 
ыċƣаШШяxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐШ
пΝхfŰƓƨƣх ŰĬÅƨŰ]ĲŰĲƖċƣŔŸŰпůхǯũĲƚхΝпĦƖĲċƣĲх]ƖŸƨŰĬ]ƖŔĬхċƖŸƨŰĬ]ƖŸƨŰ
ĬÑƖċĦťхƻΝΟь 

 



    

 ΟΞ 
 

  §ÑEаШÑőĲШůƨũƣŔƓũĲШƚƨĤŊƖŔĬШƖĲŊŔŸŰƚШ
ŔůƓũĲůĲŰƣċƣŔŸŰШůƨƚƣШĤĲШĦŸƖƖĲĦƣĲĬШŔŰШƣőċƣШŔƣШ
ċũƽċǃƚШƚőŸƨũĬШĦƖĲċƣĲШůċƣőĦőŔŰŊШŊƖŔĬƚШŔŰШ
ƣƖċŰƚŔƣŔŸŰШǍŸŰĲƚШċŰĬШŰŸƣШũĲċĬШƣŸШĦƖċƚőĲƚШыőċƚШ
őċƓƓĲŰĲĬьШ 

 

 

  

]ƖŔĬЯШĦŸŰƣċŔŰŔŰŊШ~ċŔŰ]ƖŔĬШċŰĬШÉƨĤ]ƖŔĬƚШƚċƻĲĬШŸŰШĬŔƚĦШŔŰШǯũĲШ]ƖŔĬЮůċƣ 
ŔŰШĦƨƖƖĲŰƣШŸƨƣрĬŔƖаШяxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐШ
пΡх§ƨƣƓƨƣх ŰĬ[ŔǂĲĬfŰƓƨƣп§ƨƣƓƨƣхÉ [ÑƨпΞΜΞΠΝΝΞΡхΝΝΠΡхÖũŉхÉ [ÑƨхƻΟΟх ŸŔƚĲ~ċƓ 
 

ррррШ ŸƽШǃŸƨШċƖĲШŔŰШŉƨŰĦƣŔŸŰаШƓũŸƣхƓŸƓ?ĲŰƚхŸŰхťůũ  ?ŸƓĲŰƚƣƖĲĲƣ~ċƓхƻΞЮůШШррррр 
ыċƣаШШяxŸĦċũхÉ [ÑƨхůċŔŰхĬŔƖѐШ
пΠх ŸŔƚĲх~ċƓƓŔŰŊпůхǯũĲƚхΠпƓũŸƣхƓŸƓ?ĲŰƚхŸŰхťůũ  ?ŸƓĲŰƚƣƖĲĲƣ~ċƓхƻΞь 
òŸƨШůċǃШőĲƖĲШĦőŸŸƚĲШĤĲƣƽĲĲŰШfÉрШƚƣċŰĬċƖĬШċƣůШŸƖШĲŔƣőĲƖШŸŉШċŰШċũƖĲċĬǃШĲǂŔƚƣŔŰŊШ
ċƣůŸƚƓőĲƖĲШǯũĲШŸƖШƣŸШĬŸƽŰũŸċĬШċШŰĲƽШŸŰĲ 
ΠΝЮШ?ŸШǃŸƨШƽċŰƣШƣŸа 

 

 
ĤŸƻĲа 
ìőĲŰШŔŰĦũƨĬŔŰŊШƓŸƓƨũċƣŔŸŰШĬċƣċШŔŰШ
ċШƖƨŰШċШƓũŸƣШůċǃШĤĲШůċĬĲШ
ŔŰĬŔĦċƣŔŰŊШƓŸƓƨũċƣŔŸŰШĬŔƚƣƖŔĤƨƣŔŸŰШ
ŔŰШƣőĲШċƖĲċШыǍӀĲƚƣЮШŰŸŉШƓĲŸƓũĲШũŔƻŔŰŊьШ 
яĦŸƖƖаШĦőċŰŊĲШŊƖŸƨŰĬƣƖċĦťШĦŸũŸƖШ
ŉƖŸůШƖĲĬШШƣŸШŸƣőĲƖШĦŸũЮѐ 

 

 
9§~ÂÖÑ Ñf§ Ш§[Ш §fÉEШрÂÅ§Â ] Ñf§ Ш  ?Шр~ ÂÂf ] 

 
 §ÑEаШ]ĲŰĲƖŔĦхĲéÑ§xШƖĲŊċƖĬƚШċШƚŔůƓũŔǯĲĬШƚŸƨƖĦĲШƽŔƣőШ
ĦŸŰƚƣċŰƣШƚŸƨŰĬШƚŸƨƖĦĲШƚƣƖĲŰŊƣőШċũŸŰŊШƣőĲШƣƖċŢĲĦƣŸƖǃШ 
рƽŔƣőŸƨƣШĲǭĲĦƣƚШŸŉШƣőƖƨƚƣЯШǰŔŊőƣůŸĬĲЯШЮЮЮШĲƣĦЮ 
ÉŸƨŰĬÉŸƨƖĦĲЮ?ŔƖĲĦƣŔƻŔƣǃÑǃƓĲхƚШа§ůŰŔĬŔƖĲĦƣŔŸŰċũ 

 
ÑőĲШĦŸůƓƨƣċƣŔŸŰШŸŉШƓŸƓƨũċƣŔŸŰШƽŔƣőŔŰШŰŸŔƚĲШũĲƻĲũШ
ŔŰƣĲƖƻċũƚШŔƚШĤċƚĲĬШŸŰШŸƓĲŰШĬċƣċШŉƖŸůаШ 
ÉƽĲĬĲŰаШcŔŊőШÅĲƚŸũƨƣŔŸŰШÂŸƓƨũċƣŔŸŰШ?ĲŰƚŔƣǃШ~ċƓƚШ
ыƚƽĲхŊĲŰĲƖċũхΞΜΞΜхŊĲŸƣŔǭЮǍŔƓьЯШ§9c 
 
ÑőĲШĬċƣċШċŰĬШůĲƣőŸĬШőċƚШƣŸШĤĲШŉƨƖƣőĲƖШƻċũŔĬċƣĲĬШĤƨƣШ
ŔŰŔƣŔċũШĦŸůƓċƖŔƚŸŰШƽŔƣőШEÖрĬċƣċШŸƻĲƖШÉƣŸĦťőŸũůШƣĲŰĬШƣŸШ
ŊŔƻĲШĲƕƨċũШƖĲƚƨũƣƚЮШ ШĦƖƨĬĲШĦőĲĦťШŔŰШƣőŔƚШĲǂċůƓũĲШ
ĦŸůƓċƖĲШƣŸƣċũШŔŰőċĤŔƣċŰƚШŔŰШĦĲŰƣƖċũШ°ƚƣĲƖƚƨŰĬЯШĦċШΟΝ ΜΜΜШ
ыΞΜΞΟьШĦċШΞΥ ΜΜΜШƽŔƣőŔŰШΠΜШĬ7ЮШfŉШƣőŔƚШŔƚШċŰШŸƻĲƖĲƚƣŔůċƣŔŸŰШ
ŸƖШŰŸƣШŔƚШƣŸШĲċƖũǃШƣŸШƚċǃЮ 

https://data.humdata.org/dataset/sweden-high-resolution-population-density-maps-demographic-estimates

