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$"6+1"-+(3)%#% ."'-"/#%$   $","1%$*)+ 4)+1)"," ,+%/"#$ 120 ECTS !)(-%*$, 
9(0%9"-=% – 60 ECTS !)(-%*$, $(,($*)=% – 30 ECTS !)(-%*$. =($"3",%$"-, $","1%$*)+ 
4)+1)",%$ +4*%,"0&)% #"-" =("-1('$ 2 9(0$. $"$9"#0+ 9(0% "1(3&0%" $(,($*)&0% 
4)%'/%4%2: =(,+-1+,%$ -" 1"6"85&0%$ $(,($*)%, ,+%/"#$ 19 !"0('-")&0 !#%)"$, 
=($"3",%$"- $"$9"#0+ 9(0% -"1(1,%0%" 38 !#%)"6(. -","*(3%2 =($"<0(3(0%" 
6"85&0%$ 8 !#%)%"'%  $(,($*)%$ +)1"'%6(3", $"-"/ $*&-('*," =(%<0(3" -""1)+#+$ 
,":$%,&, 15 ECTS !)(-%*%. 1 ECTS !)(-%*% &-)%$ 25 $""2$, )"/ ,+%/"#$, )+1+)/ 
,"1%$*)"'*%$ $"!+'*":*+ -"*#%)2#%$ -)+$ (0(:/%", $(,%'")%, 4)":*%!&,%, !#0(#%2% 
4)":*%!" -" $5#"), "$(#( ,%$% -",+&!%-(3(0% ,&="+3%$"2#%$ 1"'!&2#'%0 -)+$. 
$"6+1"-+(3)%#% ."'-"/#%$   $","1%$*)+ 4)+1)"," ,+%/"#$ $"$9"#0+ !+,4+'('*$ 
$"#"0-(3&0+ -" ")>(#%2% $"$9"#0+ !&)$(3%$ $"5%2, !#0(#%2 !+,4+'('*$ -" 
4)":*%!&0 !+,4+'('*$. $"#"0-(3&0+ (60 !)(-%*%) -" ")>(#%2% $"$9"#0+ !&)$(3%$ 
$"5%2 (30 !)(-%*% =(2"#"6(3&0% 72 !)(-%*%-"'), !#0(#%2 !+,4+'('*$ (18 !)(-%*%) 
-" 4)":*%!&0 !+,4+'('*$ - (12  !)(-%*%).   $","1%$*)+ 4)+1)",%$ #"-%$ ",+9&)#%$ 
=(,-(1 "!"-(,%&)% -"#"0%"'(3%$ ,:+'( ,"1%$*)"'*$ &80(3" ":#$ $"1"',"'"20(30+ 
4)+1)",%$ -"$)&0(3%$ ,%6'%2 $9"#0" 1"'"1)<+$ -","*(3%2% $(,($*)(3%$ (")" &,(*($ 
6 $(,($*)%) 1"',"#0+3"=%, $*&-('*%$ $*"*&$%$ =('")>&'(3%2. 

4)+1)","6( -"=#(3%$ 
9%'"4%)+3"

$","1%$*)+ 4)+1)","6(  $9"#0%$ &80(3" ":#$ 
3"!"0"#)%$ "' ,"$2"' 1"2"'"3)(3&0% "!"-(,%&)% 
5")%$5%$ ,:+'( 4%)$, )+,(0%/ >"%)%/5(3" $"()2+ 
$","1%$*)+ 1",+/-(3%$ =(-(1(3%$" -" =%-" 
$"&'%#()$%*(*% *($*%)(3"/1"$"&3)(3%$ $"8&<#(06(. 

4)+1)",%$ 
,%6"'%

$"6+1"-+(3)%#% ."'-"/#%$ $","1%$*)+ 4)+1)",%$ ,%6"'%" 
,"1%$*)"'*(3% -"(&80+' $"6+1"-+(3)%#% ."'-"/#%$ 3"6%$&), 
2(+)%&0 , ,(2+-+0+1%&) -" !#0(#%2 4)%'/%4(3$ , 
1"'&#%2")-(2 ", $8()+=% !#0(#%$ -",+&!%-(30"- -"1(,#%$, 
,+'"/(,2" =(1)+#(3%$, "'"0%6%$ -" %'*()4)(*"/%%$ &'")%. 
4)+1)","   8+!&$%)(3&0%" $":")2#(0+$ <%)%2"-% 
-( ,+ 1) "8 %&0% -" $+ / % "0&)% , % , " )2&0( 3 ( 3 % $ , 
$"6+1"-+(3)%#% ."'-"/#%$ $%$*(,%$ %'$*%*&*(3%$ +)1"'%6(3%$, 
-"8%'"'$(3%$, ,")!(*%'1%$ -" 2"'",(-)+#( %'8+),"/%&0% 
*(:'+0+1%(3%$ =($"5(3 /+-'%$ ,%9+-(3"6(, ."',)2(0+3%$ 
-"/#%$ $8()+=% ,+$"5(0+3%$ /"0!(&0% .1&8(3%$ $";%)+(3%$ 
=(8"$(3"6(,  ."'-"/#%$ $(:*+)=% !#0(#%$ -"1(1,#"$" -" 
1",+?('(3"6(, )"2" !&)$-",2"#)(3&0(3," $%$*(,"=% >")2#%$ 
=(,-(1 1""&,.+3($+' )+1+)/ ,+$"50(+3%$ /"0!(&0% .1&8(3%$, 
%$( ,20%"'% ,+$"50(+3%$ ."',)2(0+3%$ ,-1+,")(+3", )+1+)/ 
-""#"-(3"2" 4)(#('/%%$" -" ."',)2(0+3%$ 5(0=(9?+3%$ 
(8(:*&)% 4)+1)",(3%$ -"1(1,#%$" -" 1"'5+/%(0(3%$ 16%2, "$(#( 
."'-"/#%$" -" $+/%"0&)% ,+,$"5&)(3%$ ,%,9+-(3(0% 
%'$*%*&*(3%$ =($"3",%$% +)1"'%6"/%%2" -" ,")2#%2.  
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4)+1)",%$ 
$9"#0%$ =(-(1% 

4)+1)"," $":")2#(0+=% ."'-"/#%$ $%$*(,"=% >")2&0% 
4)":*%!+$(3%$ , $4(/%"0%$*(3%$ , ."'-"/#%$ $(:*+)=% 
-",$":,(30(3%$" -"  $"67#")1")(2 $"6+1"-+(3)%#% ."'-"/#%$ 
9",?#"'% &'%#()$%*(*(3%$ 1",+/-%0(3"6( -"?)-'+3%2 "-1('$ -" 
&6)&'#(0?+8$ !&)$-",2"#)(3&0%$ ,%() =(,-(1% =(-(1%$ 
,%79(#"$:  !&)$-",2"#)(3&0% $)&0?+8%0"- 80+3$ /+-'"$ -" 
&'")(3$  $"6+1"-+(3)%#% ."'-"/#%$ $5#"-"$5#" $4(:*)%$ 
4)+1) " , ( 3 % $ = ( ,& = " # ( 3 % $ , -"1 ( 1 , # % $ , , ")2#% $ " -" 
1"'5+)/%(0(3%$2#%$, %/%$ 10+3"0&)% ."'-"/#%$ *('-('/%(3% 
-" 80+3$ /+-'"$ ."'-"/#%$  ()+#'&0% 4+0%*%!%$ =($"5(3. "$(#( 
!")1"- ()!#(#" ."'-"/#%$ $%$*(,"=% 2"'",(-)+#( *(:'+0+1%(3%$ 
1",+?('(3"=%. %/%$ $"6+1"-+(3)%#% ."'-"/#%$  !#0(#%$ <%)%2"-% 
, (2+-( 3 % . = ( <0 ( 3 $ " 5 "0 , 1 " &2 # "0% $ 9 % ' ( 3 (0 -" 
,&0*%-%$/%40%'&) 1")(,+=% ,+:,(-(3"$, !+,40(:$&)% 
4)+30(,(3%$ 1"-"$"9?#(*"- "5"0%, +)%1%'"0&)% 16(3%$ 
,+<%(3"$, ,"2 =+)%$ !#0(#%$ -",+&!%-(30"- 1"'5+)/%(0(3"$ 
&"50($% ,(2+-(3%$" -" ,%-1+,(3%$ 1",+?('(3%2.  
"7'%='&0%-"' 1",+,-%'")( , $"6+1"-+(3)%#% ."'-"/#%$ 
$","1%$*)+ 4)+1)"," ,"1%$*)"'*(3$: 
• "<0(#$ $"6+1"-+(3)%#% ."'-"/#%$ $"!%25(36( $%7),%$(&0 

-"  $%$*(,&) /+-'"$ -" &6)&'#(0?+8$ ,"2 =($"3",%$% 
4)+1)",(3%$" 2& ":*%#+3(3%$ 4)+8($%&0 -+'(6( 
-"1(1,#%$" -" ,")2#%$"2#%$ "&/%0(3(0%  /+-'%2" -" 
&'")(3%2. 

• 1",+&,&="#(3$ ,%7(3&0% /+-'%$ (8(:*&)"- 1",+?('(3%$ 
&'")$, %'$*%*&/%(3=% !+'!)(*&0% 4)(#('/%&0% 2& 
"-,%'%$*)"/%&0% 7+'%$<%(3(3%$ 1"$"*")(30"- -" 
1"-"9?#(*%0(3(3%$ ,%$"7(3"-;  

• ,%,")2"#$  1"%2"#%$+' -" -"%/#"' 4)+1)($&0% 
7%)(3&0(3(3% $"6+1"-+(3)%#% ."'-"/#%$ $8()+=% 
4)":*%!&0% $":,%"'+3%$"$ $",")20%"'+3%$, "-",%"'%$ 
<%)%2"-% &80(3(3%$" -" 2"#%$&80(3(3%$, $+/%"0&)% -" 
-(,+!)"*%&0% 8"$(&0+3(36( -"?)-'+3%2; 

• "<0(#$ 2"'",(-)+#( $"%'8+),"/%+ *(:'+0+1%(3%$" -" 
4)+1)",(3%$  $9+)"- =()>(#%$" -" 1",+?('(3%$ 
=($"<0(30+3"$;  

1",+&,&="#(3$ $"6+1"-+(3)%#% ."'-"/#%$ $8()+=% ,&="+3%$2#%$ 
"&/%0(3(0% ,(/'%()&0% !#0(#%$ ,(2+-(3%$ 1",+?('(3%$" -" 
!#0(#%$  =(-(1(3%$ -",&="#(3%$" -" "'"0%6%$ &'")$. 

-"$":,(3%$ 
$8()+(3% 

$"6+1"-+(3)%#% ."'-"/#%$ ,"1%$*)$, $9"#0%$ 4()%+-=% =(<('%0% 
&'")->#(#(3% $"=&"0(3"$ ,%$/(,$ -"$":,-($ (4%-(,%+0+1%$, 
."'-"/#%$ ,!#0(#")%$, !+'$&0*"'*%$" "' $5#" "-,%'%$*)"/%&0 
2"'",-(3+3"6( $"5(0,9%8+ "' !()<+ $(:*+)=%. "-1%0+3)%#% 
,,")2#(0+3%$ +)1"'+(3=%, $",2"#)+3+, 2& ")"$",2"#)+3+ 
+)1"'%6"/%(3=%, $"-"67#(#+ !+,4"'%(3=%, $"6+1"-+(3)%#% 
."'-"/#%$ )"%+'&0, )(1%+'&0 "' /('*)"0&) $*)&:*&)(3=%, 
."'-"/#%$ -"9($(3&0(3(3=%. 
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$*&-('*%$ /+-'%$ =(8"$(3%$   
$%$*(,"

$"6+1"-+(3)%#% ."'-"/#%$    $","1%$*)+ 
$"1"',"'"20(30+ 4)+1)",%2 =(,+2"#"6(3&0% 
$"$9"#0+ !&)$(3%$ -"&80(3" $9"#0(3%$ 4)+/($=% 
$*&-('*2" ":*%&) ,+'"9%0(+3"$ %2#"0%$9%'(3$ 
-" =(<('%0% /+-'%$ &9?#(*% =(8"$(3%$ 4)%'/%4$ 
(8&<'(3".  
1 " ' #0%0% $ " $ 9 " #0+ !&)$%$ 4)+1)",%2 
1 "2#"0%$9%' (3&0% $ " !%25(3%$ "2#%$(3 " 
=(8"$(3&0% %:'(3" 100 :&0%"'% $%$*(,%2, )+,(0%/ 
$"$9"#0+ 4)+/($=% >")2&0% ,(2+-(3%$ 9%0%$1"' 
=(-1(3". $*&-('*%$ $(,($*)%$ 1"',"#0+3"=% 
1"9(&0% =)+,%$ =(8"$(3" 1")!#(&0% =(8")-(3%2 
%2#"0%$9%'(3$: 

• ,%$% -",+&!%-(3(0% ,&="+3%$ =(8"$(3"$; 
• ?+#(0!#%)(&0 =(8"$(3"$; 
• =&" $(,($*)&0 =(8"$(3"$; 
• $"3+0++ 1",+/-%$ =(8"$(3"$. 

$*&-('*%$ /+-'%$ =(8"$(3%$"2#%$ 1",+%?('(3" 
)+1+)/ 6(4%)%, "$(#( 9()%2% (*($*%, !"6&$%, 7%" 
!%25#(3%, ($$(, -" ".=) 1",+!%25#", .1&8&)%/
%'-%#%-&"0&)% -"#"0(3%$ ,+,6"-(3" -" ,%$% 
4)(6('*"/%",  !#0(#%2% 4)":*%!%$ 4+)*8+0%+$ 
-"/#". =(8"$(3%$ !+,4+'('*(3% -" ,"2% 5#(-)%2% 
9%0% "$"5&0% %:'(3" !+'!)(*&0% $"$9"#0+ 
!&)$%$ $%0"3&$=%.  
=(8"$(3%$ $%$*(,"=% :&0(3% 1"-"'"9%0-(3" 
=(,-(1% $:(,%$ ,%5(-#%2: 
(A)        8)%"-%  -  ,":$%,"0&)% =(8"$(3%$  91%-100% 
(B)         <"0%"' !")1% -  ,":$%,"0&)% =(8"$(3%$ 
81% – 90%. 
(C)        !")1% - ,":$%,"0&)% =(8"$(3%$ 71% – 80 %.  
(D)      -","!,"?+8%0(3(0%  - ,":$%,"0&)% 
=(8"$(3%$ 61% – 70%.         
(E)         $"!,")%$% - ,":$%,"0&)% =(8"$(3%$ 51% – 
60%.   

2& $*&-('*," #() -""1)+#" -"-(3%2% 
=(8"$(3%$2#%$ $"!,")%$% :&0"2" .",%, ,"1)", 
,%$ ,%() ,+4+#(3&0% :&0(3% =("-1('$ "' 
"7(,"*(3" ,":$%,"0&)% =(8"$(3%$ 41%-$, ,"$ 
(<0(#" -",+&!%-(3(0% ,&="+3%2 -","*(3%2 
1",+/-"6( ()25(0 1"$#0%$ &80(3".  
               ,":$%,"0&)%    =(8"$(3%$  40%  -"  '"!0(3% 
=(8"$(3%$ ,%7(3" '%='"#$, )+, $*&-('*%$ ,%() 
>"*")(3&0% $",&="+ ") ")%$ $"!,")%$% -" ,"$ $"1"'% 
"50%-"' ":#$ =($"$9"#0%. 
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$9"#0(3%$" -" $9"#0%$  
,(2+-(3%

$9"#0%$ 4)+/($=% !+'!)(*&0% $"$9"#0+ !&)$%$ 
$4(/%8%!%-"' 1",+,-%'")( 1",+%?('(3"  $9"#0(3%$ 
%$(2% ,(2+-(3%, )+1+)(3%/""  #()3"0&)%, "'& 
6(4)$%*?#%()% ,(2+-%, 9%1'6( ,&="+3%$ ,(2+-%, 
9()%2% ,&="+3%$ ,(2+-%, -(,+'$*)%)(3%$ ,(2+-%, 
-%$!&$%"/-(3"*(3%$ ,(2+-% , =(,25#(#%$ "'"0%6%$ 
(case study) ,(2+-%, "5$'"-1"',")*(3%$ ,(2+-%, 
1+'(3)%#% %()%=%$ ,(2+-% (brainstorming), $9"#0(3%$ 
-(-&:/%&)% ,(2+-%, "'"0%6%$ ,(2+-%, $%'2(6%$ 
,(2+-% -" $5#. $9"#0(3" -" $9"#0%$ 4)+/($=% 
,(2+-(3% ()2,"'(2$ "#$(3(' -" "'"/#0(3(' . 
!+'!)(*&0% $"$9"#0+ !&)$%$ $9"#0(3"-$9"#0%$ 
,(2+-(3% "$"5&0%"  =($"3",%$ $"$9"#0+ !&)$%$ 
$%0"3&$=%.
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4)+1)",%$ $"$9"#0+ !&)$(3% 

$"$9"#0+ 
!&)$%$ 
-"$"5(0(3"

$"$9"#0+ !&)$%$ "79()" $"#"0-(
3&0+/
")>(#%2
%

ECTS 
!)(-
%*%

$9"#0
(3%$ 
$(,($
*)%

."'-"/#%$ 
$%$*(,(3%$" -" 
-"8%'"'$(3%$ 
4+0%*%!"

($ !&)$% ,+%/"#$: 7%)(3&0(3"2" )+0$ 
."'-"/#%$ 4+0%*%!%$ 1"'#%2")(3"=% ; 
,(2+-$ )+,0%$ 1",+?('(3%2"/ =(<0(3(' 
,+$"50(+3%$ ."',)2(0+3%$ =(8"$(3"$; 
*(:'%!"$ ."',)2(0+3%$ ,+,$"5&)(3%$ 
5(0,%$"9#-+,+3%$" -" 1",+?('(3%$"2#%$; 
)"$+3)%# -" (2'%!&) 2"'"$9+)+3"$ 
."'-"/#%$ $8()+=%; ,+,$"5&)( 4()$+'"0%$ 
,%,-%'")( ,%9+-(3"$" -" 1"-"'"9%0(3"$ 
!+,4(*('*&) "-1%0(3=%; $""#"-,?+8+(3%$, 
" , 3&0"*+)% ( 3 % $ , . " ' ,)2(0+3% $ 
$ " 5 (0( 3 $ " -" $ 5 # " 1) < (0# "-% " ' % 
4)+1)",(3%$ 4+0%*%!&) $"!%25(3$ ; 
. " ' - " / # % $ 7 % ) ( 3 &0 ( 3 ( 3 % $ " - " 
-"'"5").(3%$ "'"0%6$.

$"#"0-(
3&0+

6 I 

1"-",-(3% -" 
")"1"-",-(3% 
-""#"-(3(3%$ 
,")2#"

!&)$% ,"1%$*)"'*$ 1""/'+3$ )" ")%$ 
."',)2(0+3" , -""#"-(3" , -""#"-(3%$ 
10+3"0&)% *#%)2% . )" $ ' % = ' " # $ 
-""#"-(3%$ 4)(#('/%" , ."',)2(0+3%$ 
5 (0= ( 9 ?+3 " . )" , ' % = # ' (0+3 " " : # $ 
. " ' , )2 (0+3 % $ 5 (0 = ( 9 ? + 3 " $ " - " 
-""#"-(3"2" 2"#%-"' "/%0(3"6( 6)&'#"$. 
)" %'*()#('/%(3%" 1"$"*")(3(0% $5#"-"$5#" 
-" " # "- ( 3 "2 " 4 ) ( # ( ' / % % $ , % 6 ' %2 , 
- " " # " - ( 3 % $ 3 & ' ( 3 % - " ' - " 
2"#%$(3&)(3(3%-"' 1",+,-%'")(. )+1+) 
8+),%)-(3" -" )" 9%0% ":#$ 1"-",-(3 
-""#"-(3(3$" -" )" 9%0% ":#$ ")"1"-",-(3 
-""#"-(3(3$ $"6+1"-+(3)%# ."'-"/#"=%, )" 
")%$ ,"2% >",+?"0%3(3%$ <%)%2"-% )%$!-
8":*+)(3% . )" 4)+1'+6(3% !(2-(3" 
:#(?'(3%$ ,%5(-#%2, "$(#( ()+#'&0 -" 
$"()2"=+)%$+ 4+0%*%!%$ -+'(6( )" 
7+'%$<%(3(3% *")-(3" -" )" ")%$ 
-"1(1,%0% ", ,%,")2&0(3%2.

$"#"0-(
3&0+

6 I

."'-"/#%$ 
,")!(*%'1% 

($ !&)$% ,+%/"#$ ,")!(*%'1&0% $*)"*(1%%$ 
"'"0%6$, =(8"$(3"$" -" %,40(,('*"/%"$  
."'-"/#"=%.  !&)$% "1(3&0%" $",(-%/%'+ -" 
,+,5,")(30%$ 3"6")(3=% &'")–>#(#(3%$ 
1" $ "#%2")(30"- , 4)+-&:/%%$ " -"  
, + , $ " 5 &) ( 3 % $ 3 ) ( '- %) ( 3 % $2 # % $ , 
,+,5,")(3(0=% !+,&'%!"/%&)% $*)"*(1%%$ 
1"8")2+(3%$2#%$" -" 8"$2"' ,%-1+,(3%$ 
1"'#%2")(3%$2#%$. "1)(2#(, !&)$=% %:'(3" 
9 " ) , + - 1 ( ' % 0 % , " ) ! ( * % ' 1 & 0 % 
$"8&<#0(3%$ ,(2+-(3% -" ,+-(0(3%.    

")>(#%2
%

6 I 



 

+)1"'%6"/%&0% 
:/(#"  -" 
"-",%"'&)% 
)($&)$(3%$ 
,('(.,('*%

!&)$% , %6 ' "- % $ " 5 " # $ 1 " "7), " #+$ 
$*&-('*(3$ /+-'" -" =($"<0(30+3(3% 
+)%1"'%6"/%&0% :/(#%$" -" "-",%"'&)% 
)($&)$(3%$ (8(:*&)"- -"1(1,#%$" -" 
, ")2#% $ $ " ! %25 ( 3 = % . ()2%$ , 5)%# 
+)1"'%6"/%&0% :/(#%$ 2(+)%(3%$ /+-'" 
."'-"/#%$ ,('(.()(3$ ($";%)+(3"2 
+)1"'%6"/%(3=% %'-%#%-&"0&)% -" 
.1&8&)% 4)+30(,(3%$ 1"-"$";)(0"-. 
!&)$% +)1"'%6"/%&0% :/(#%$ !&25%2 
,+%/"#$ %$(2 $"!%25(3$ , )+1+)/%"" : 
-"#"0(3%$ =($)&0(3%$ 5")%$5%$ ,")2#", 
!)("*%&0+3", +)1"'%6"/%&0% !&0*&)", 
$ * ) ( $ & 0 % $ % * & " / % % $ , " ) 2 # " , 
,+0"4")"!(3%$ 9"),+(3(3%$ $*)&:*&)" -" 
$",&="+$ +)1"'%6(3".  
!&)$%$ ,(+)( '"9%0% ,+%/"#$ "-",%"'&)% 
)($&)$(3%$ 8&':/%%$ )+0$, $+/%"0&) -" 
%&)%-%&0 1")(,+$ =($9"#0"$ . "$(#( 
"- " , % " ' &) % ) ( $&) $ ( 3 % $ , " )2 # % $ 
$*)"*(1%"$" -" ,%$ -"1(1,")(3"$. $*&-('*% 
=(%$9"#0%$ "5"0% !"-)(3%$ =()>(#"$, ,"2 
*) ( % ' % ' 1 $ " - " 1 " ' " 20 ( 3 " $ , , " 2 
!+,4('$%)(3"$" -" :/(#%$ -"1(1,#"$. "$(#(, 
,+%/"#$ 2"'",=)+,0(3%$ &)2%()2+3"$" 
-" +)1"'%6"/%&0 4+0%*%!"$. ($ !&)$% 
":/('*$ "!(2(3$ %, $"!25(36(, )+,(0$"/ 
%?('(3(' 3%6'($ 4)+8($%+'"0(3%. „employee  
life cycle” –%$ 1",+?('(3%2 $*&-('*(3% 
=(%$9"#0%"' ."'-"/#%$ %'$%*%&/%(3%$ 
,%,-%'")( $"!%25(3$ , 8%0+$+8%&)–
%$*+)%&0% 1"'#%2")(3%$ ;)%0=% , 
)+,(0%/ 1",+%?('(3" $",&="+ "-1%0%$ 
"-",%"'&)% )($&)$(3%$ 1"'#%2")(3%$2#%$.
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(4%-(,%+0+1%" ! &) $ % $ , % 6 " ' % " $ *&- ( ' * % $ "2 # % $  
(4%-(,%+0+1%%$ , $ "6+1"-+(3)%#% 
."'-"/#%$ -" 3%+$*"*%$*%!%$ $"8&<#0(3%$ 
/+-'%$ ,%/ ( , " -" , "2 4)":*%!&0 
$":,%"'+3"=% "7'%='&0% -%$/%40%'(3%$ 
4)%'/%4(3%$" -" ,(2+-(3%$ -"'()1#%$ 
5 (0 = ( 9 ? + 3 " . 1 " ' 5 %0&0 % % : ' ( 3 " 
( 4 % - ( , % + 0 + 1 % % $ < % ) % 2 " - % 
*(),%'+0+1%",  !#0(#%$ ,(2+-(3% (,"2% 
, % 6 " ' = ( 9 + ' %0+ 3 " , - "- ( 3 %2 % - " 
&")?+8%2% ,5")((3%), (4%-(,%+0+1%&) 
,+'"/(,2" =(1)+#(3" -" ,+'"/(,(3%$ 
$"'-++3", 3%+$",(-%/%'+ !#0(#(3%$ (2%!%$ 
4)%'/%4(3%.    !&)$% "$(#( 1"'%5%0"#$ 
10+3"0&)% 1")(,+ 4)+30(,(3%$ 3&'(3"$, 
>")>+$, -" =(-(1(3$, 8&'-",('*&) !"#=%)$ 
", 1")(,+ /#0%0(3(3%$ -" "-",%"'%$ 
."',)2(0+3"$ -" !(2%0-7(+3"$ =+)%$.  
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."'-"/#%$ 
(!+'+,%!"

$"$9"#0+ !&)$6( 1"'%5%0(3" ,%9+-(3%$ -" 
,+25+#'%$ 2(+)%" ."'-"/#%$ $(:*+)=%, 
%'8+),"/%&0% " $ % , (*)%%$ )+0% , 
." '-"/ # % $ -" $ "-"67# ( #+ 3 "6)% $ 
+)1"'%6"/%". $*&-('*(3% =(%$9"#0%"', 2& 
)+1+) &'-" 1",+%?('+' $",)(9#(0+ 
+)1"'%6"/%%$ %'$*)&,('*(3%  ."'-"/#%$ 
! + ' ! ) ( * &0 3 " 6 ) ( 3 6 ( , ! ( ) < + - , 
, % , 9 + - ( 3 0 ( 3 $ ( $ " " # " - , ? + 8 + , 
" , 3&0"*+)%&0 4+0%!0%' % !&)% 
-"9($(3&0(3" ) =+)%$  !+'!&)('/%$ 
-"'()1#%$ =(-(1(3% -" "'"0%6%, 1",5%0&0 
%:'(3" 5").(3%$ =(!"#(3%$ -" $",(-%/%'+ 
,+,$"5&)(3%$ 5")%$56( ,%$% 1"#0('%$ 
$"!%25(3%. =(-")(3&0 %:'(3" $",(-%/%'+ 
-"9($(3&0(3(3%$ "'"67"&)(3%$ $%$*(,(3% 
(4()$4(:*%&0% -" )(*)+$4(:*%&0%). 
1"'5%0&0 %:'(3" ."'-"/#%$ )(1&0%)(3%$ 
$"!%25(3%. ."'-"/#%$ 3"6)%$ $4(/%!%-"' 
1",+,-%'")( 3"6)%$ *%4(3% -" $"5((3%, 
,+'+4+0%(3%$" -" +0%1+4+0%(3%$ 
")$(3+3" -" $"5(0,9%8+ )(1&0%)(3". 
1""'"0%6(3&0 %:'(3" -"9($(3&0(3(3%$ 
, % ( ) 8 " $ 2 " - % $ ! ) % , % ' " / % % $ 
2"#%$(3&)(3(3% . =(-")(3&0 %:'(3" 
)+ 1+) / 8 " $ % $ 4 % )- " 4 % ) % " $ ( # ( 
")"4%)-"4%)% )(1&0%)(3%$ 8+),(3%. 
' + ) , " * % & 0 % 2 # " 0 $ " 6 ) % $ % 2 , 
1""'"0%6(3&0 %:'(3" $5#"-"$5#" :#(?'(3=% 
( )+ 1+) / 1 " ' # % 2 " ) ( 3 &0 % , " $ ( # ( 
1"'#%2")(3"-% ) ."'-"/#%$ $%$*(,(3%$ 
(8(:*&)+3%$ $"!%25(3%.
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$",(-%/%'+ 
$+/%"0&)% 
(:$4()*%6%$ 
$"!%25(3%

!&)$% ,+%/"#$ $":")2#(0+=% ,/5+#)(3 
=(67&-&0% =($"<0(30+3(3%$ ,:+'( 
4%)2" ."',)2(0+3%$" -" $+/%"0&)% 
-"/#% $ (8 ( :*&)+3% $ , $+/% "0&)% 
%'*(1)"/%%$, $",(-%/%'+ ,+,$"5&)(3%$ 
5")%$5%$" -" $"()2"=+)%$+ $*"'-")*(32"' 
=($"3",%$+3%$ $"!%25(3$ ; = .= ., . -4%)2" 
$*"*&$%$ -"-1('% $ 4)+/(-&)(3$ ; 
."'-"/#%$ $%$*(,%$ 4%)#(0"-% )1+0%$ 
)+0$ $*"*&$%$ ,%'%;(3"=%; $"5(0,9%8+$ 
, % () 1 "* ")(3&0 4+0%*%! " $ , "2% 
$+/%"0&)% -" $",(-%/%'+ -"5,")(3%$ 
!&25%2. "$(#( 1"'5%0&0% %:'(3" $5#" 
:#(?'(3%$ 1",+/-%0(3" , ,%79(#(3% -" 
=(/-+,(3% =(67&-&0% =($"<0(30+3(3%$ 
,:+'( 4%)2" $+/%"0&)% )("3%0%*"/%%$ 
$8()+=%
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-(-"2" -" 
3"#=#2" 
."',)2(0+3"

$"$9"#0+ !&)$% %2#"0%$9%'(3$ ?#(0" %, 
$"!%25%$ =($9"#0"$, )+,(0%/ 4%)-"4%) "' 
%)%3"- -(-"2" -" 3"#=#2" ."',)2(0+3"$ 
(5(3"; 1"'%5%0"#$ -(-"2" -" 3"#=#2" 
."',)2(0+3%$ $ " !%25(3$ , )+1+)/ 
1"'#%2")(3&0, %$( 1"'#%2")(3"- :#(?'(3=%. 
$"$9"#0+ !&)$% %2#"0%$9%'(3$ %$(2% 
8&'-",('*&)% $"!%25(3%$ =($9"#0"$ , 
)+1+)%/"": -(,+1)"8%&0% -" $+/%"0&)-
(!+'+,%!&)% 1"'#%2")(3%$ *('-('/%(3% 
,$+80%+=%, )(1%+'=% -" $":")2#(0+=%; 
:"0(3% -" 3"#=#(3%, )+1+/ ,+$"50(+3%$ 
,"7"0% )%$!%$ .1&8(3%. <%)%2"-% /'(3(3% 
-" 1"',")*(3(3%, -(-"2" -" 3"#=#2" 
."',)2(0+3%$ ,-1+,")(+3%$ ",$"5#(0% 
,">#('(30(3% .  -(-"2" -" 3"#=#2" 
."',)2(0+3%$ -"/#%$ 10+3"0&)% 
4+0%*%!%$ 4)%+)%*(*(3%, "2"$90(&0%$ 
1"'#%2")(3%$ ,%6'(3%. -(-"2" -" 3"#=#2" 
&80(3(3%, $",")20%"'+3" -(-"2" -" 
3"#=#2" ."',)2(0+3%$ -"/#%$ $"!%25(3=%, 
5(0,%$"9#-+,+3" $",(-%/%'+ $()#%$(36(, 
) ( 4)+-& : / %&0% . " ' , )2 (0+3 % $ 
":*&"0&)% $"!%25(3%, 5(0,%$"9#-+,+3" 
) ( 4)+-& : / %&0% . " ' , )2 (0+3 % $ 
$()#%$(36(. :"02" -" 3"#=#2" ,-1+,")(+3" 
:"0":"- -" $+80"-, $%7")%3%$ 1"#0('" 
-(-"2" -" 3"#=#2" ."',)2(0+3%$ 
,-1+,")(+3"6( -" $5#.

$"#"0-(
3&0+

6 II

."'-"/#%$ 
4+0%*%!"

. ($ !&)$% "79()$ ."'-"/#%$ 4+0%*%!%$ 
1"'#%2")(3%$" -" "'"0%6%$  1"#0('"$  
$"6+1"-+(3)%#% ."'-"/#%$ 1"'#%2")(3"6(. 
!&)$%$ ,2"#")%" ,%6"'%"  ", $8()+$ 
4)+8($%+'"0(3$ =("$9"#0+$ %$ &'")–
> # ( # ( 3% , )+,0(3%/  -"( 5 , ")(3 "2 
$"6+1"-+(3)%#% ."'-"/#%$ $"!%25(36( 
!#"0%8%/%&)"- =("1)+#+' -" -"",&="#+' 
%'8+),"/% " , = ( ,-(1 !% 1" ,+%?( '+' 
."'-"/#%$ 4+0%*%!%$ =(,&="#(3%$"$ . 
$*&-('*(3% 1"'%5%0"#(' 4+0%*%!%$ ")$$; 
$ " 5 (0 , 9 % 8 + $ , $ " 6 + 1 " -+ ( 3 % $ - " 
2%2+(&0% >#('2"1"'%$ )+0$ 4+0%*%!%$ 
=(,&="#(3"=% , )+1+)/ ()+#'&0 %$( 
$"()2"=+)%$+ -+'(6(; ,%,+%5%0"#(' -" 
=("-")(3(' $5#"-"$5#" :#(?'(3%$ ."'-"/#%$ 
4+0%*%!"$; "1)(2#(, %, ,2"#") 8":*+)(3$" 
-" 4%)+3(3$, )+,0(3%/ 1"#0('"$ "5-('(' ", 
4)+/ ( $ ( 36 ( . $*&-( '*( 3 % = ( % < ( ' ( ' 
1",+/-%0(3"$ $"6+1"-+(3)%#% ."'-"/#%$ 
4+0%*%!%$ ! #0(#" $ " -" " ' "0%6=% 
0+!"0&) -" $",2"#)+3+ -+'(6( ; 
%$9"#0%"' $"6+1"-+(3)%#% ."'-"/#%$ 
4+0%*%!%$ $"!%25(3%$ 1")>(#"$ 6+1"-% 
!"*(1+)%%$ „."'-"/#%$ 4+0%*%!%$1"'“.
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,")2&0% 
."'-"/#"

!&)$% =(%$9"#0%$ ,")2&0% -"5,")(3%$ 
$%$*(,%$ $"8&<#0(3$" -" $*)&:*&)"$, 
,")2&0% -"5,")(3%$ +)1"'%6"/%(3%$ 
$ " 5 ( ( 3 $ - " < % ) %2 "- 4 ) % ' / % 4 ( 3 $ , 
-",+!%-(3&0(3"$ ,2"#") ,+'"9%0(2" – 
=(,$?%-#(0$, ,+,$"5&)(3%$ ,%,9+-(3(0$, 
- " , 6 7 # ( # ( 3 $ - " , + , $ " 5 & ) ( 3 % $ 
,+,5,")(30(3$ =+)%$ . ?&)"-7(3"$ 
","5#%0(3$ ,+,$"5&)(3%$ ,%,9+-(3(02" 
!+'*)":*%)(3"6(, "'"67"&)(3%$ $"5(+3(3$" 
-" 5(0=(!)&0(3"2" ,")2#%$ <%)%2"- 
4)%'/%4(36(, ,")2&0% -"5,")(3%$ 5")%$5%$ 
, ")2#%$ " $ 4 ( :*(36( , -"67#(&02" 
,+,$"5&)(3%$ *%4(3$" -" $")1+(36(.
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1",+?('(3%2% 
3%+$*"*%$*%!"

($ !&)$% 9"),+"-1('$ =($"#"0$ ,+'"/(,2" 
$*"*%$*%!&)% "'"0%6%$ )(1)($%%$  
, (2+-( 3 % $ 1 " ,+ ? ( ' ( 3 % $ < %) %2 "- 
2 (+) % ( 3 % $ " . ! & ) $ % 1 " 2 #0 %0 % " 
, " 1 % $*) "*&)% $ $*&-( '* ( 3 % $2#% $ 
."'-"/#%$ $8()+=% , )+,0(3%/ &!#( 
1"/'+3%0'% ")%"' <%)%2"- $*"*%$*%!&) 
!+'/(8/%(3$, "7,9()0+3%2 $*"*%$*%!"$, 
$*"*%$*%!&)% -"$!#'%$ !+'4+'('*(3$ 
(7%)(3&0(3(3%, @%4+2(6&)% *($*(3%, 
c on f idence in t e rva l s . . )-" 9"),+-1('(3$ , 
)+1+)%/ " " : = () (&0% -" (8 ( :*% $ 
,+-%8%!"/%". 
$4(/%8%!&)% $"!%25(3% ,+%/"#$ 5"6+#"' 
)(1)($%&0 ,+-(0(3$ , 0+.%$*%!&) 
)(1)($%&0 ,+-(0(3$" -" COX proportional 
hazards regression models )%/5+3)%# ,+'"/(,2" 
3 " 6 " = % . $ * & - ( ' * ( 3 % % $ 9 " # 0 % " ' 
! + # " ) % " ' * ( 3 $ , ) + 1 + ) % / " " : 
=()(&0/#0"-%"'% $%-%-((3% , (8(:* 
,+-%8%!"*+)(3% -" 6&$*% /#0"-%"'% 
$%-%-((3% )(1)($%&0 1")(,+/#"=%. 
"7'%='&0% $*"*%$*%!&)% 4")",(*)(3%$ 
1""6)(3" ,+5-(3" ."'-"/#%$ $(:*+)%$ 
,+'"/(,2" 1"'5%0#%2" -" $%,&0"/%(3%2. 
$ * & - ( ' * ( 3 % 1 " , + % ? ( ' ( 3 ( ' 
!+ , 4 %&*()&0 $* "*% $*% !&) 
4)+1)",(3$ -" (:$(0$ ,+'"/(,2" 
, % 5 ( - # % 2 $ % , & 0 " / % & ) % 
,"1"0%2(3%$ 1"$""6)(30"- -" 
,+,$",6"-(30"-.
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(8(:*&)% 
3%6'($ 
!+,&'%!"/%"   

'(3%,%()% $8()+$ ,&="!%$"2#%$ 3%6'($ 
!+,&'%!"/%" 2"'",(-)+#( $":,%"' $",?")+=% 
&"7)($"- ,'%=#'(0+#"'%", #%'"%-"' ,"2% 
$":,%"'+3%$ 9"),"*(3" -",+!%-(3&0%" 
% , " 6 ( , 2& ) " ,- ( ' "- ( 8 ( : *&) "- 
,+"5()5(3(' %$%'% $5#"-"$5#" !&0*&)%$" 
-" *)"-%/%(3%$ ,:+'( "-",%"'(32"' 
&)2%()2+3"$. )",-('"- $)&0?+8%0"- 
=(<0(3(' $5#"-"$5#" +)1"'%6"/%&0% 
!&0*&)%$ ,:+'( -"9($(3&0(3(3=% 
% '* ( 1) " / % " $ . = ( $ " 3 " , % $ "- , !&) $ % $ 
,$#0(0+3%$"$ $*&-('*(3% 1"(/'+3%"' 
,)"# "0 %$(2 $ " !%25$ ( , "1 "0%2"- , 
=(5#(-)(3%$ >"*")(3", -",")9,&'(3(0% 9()" 
- " $ " & 3 " ) % , ! &0*&) "2 " = +) % $ % 
!+ ,& ' % ! " / % " , ,&0*% !&0*&)&0% 
$"6+1"-+(3", "'"0%*%!&)% "6)+#'(3", 
(2%!%$ '+),(3%$ -"/#", $",$"5&)(3)%#% 
1"$"&3)(3%$"2#%$ ,+,6"-(3" -" $5#"), 
)+,0% $ $ " 8& < #0% " ' % /+-' " , "2 
-"(5,")(3" &'%#()$%*(*%$ $"9"#0+ 
4)+1)",%2 1"2#"0%$9%'(3&0% $5#" 
$"1'(3%$ (,"1. ,")!(*%'1%, ,('(.,('*%) &!(2 
1"1(3"$" -" "2#%$(3"=% . !&)$% "$(#(  
?&)"-7(3"$ ","5#%0(3$ $":,%"' 3%6'($ 9()%$ 
*(:'%!(36( -" =("$9"#0%$ $":,%"'% 9()%$ 
<%)%2"- ,5")((36(. 1")-" ",%$", !&)$%$ 
,$#0(0+3%$"$ ":*%&)"- 5-(3" %$(2% 
-", "* ( 3 %2% , " $ "0(3% $ 1 " ,+ ? ( ' ( 3 " 
2(,"*%!%-"' 1",+,-%'")(, )+1+)%/"", 
) ( "0&)% = ( 5 # (-) ( 3 % $ > " * " ) ( 3 " , 
4)(6( '*"/% (3% $ ,+,6"-(3 " , #%-(+ 
-%$!&$%(3%$" -" 1"'5%0#(3%$ ?&)(3", 
$%,&0"/%(3%$ >"*")(3", )"/ $*&-('*(3$ 
2(+)%&0% , " $ "0%$ 4)":*%!&0"- 
1",+?('(3%$ $"=&"0(3"$ ,%$/(,$.      
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8%'"'$&)% 
"7)%/5#"

! & ) $ % $ < % ) % 2 " - % - " ' % = ' &0 ( 3 " 
,-1+,")(+3$ = ( ,-(1=% : -"(5 , ")+$ 
,('(.()(3$ 8%'"'$&) "'1")%=1(3(36( 
- " 8 & < ' ( 3 &0 % - " , + & ! % - ( 3 ( 0 % 
1"-"9*?#(*%0(3%$ ,%7(3"=% . !&)$% 
-"#9)%0(3%2 ","5#%0(3$ ?&)"-7(3"$ 
8%'"'$&)% "'1")%=1(3%$ 2%2+(&0% 
"'1")%=%$ 3"0"'$%$, 3"0"'$%$" -" ,+1(3"-
6")"0%$ &9?%$%$, '"7-% 8&0%$ ,+<)"+3%$ 
&9?%$%$ -" $"!&2") !"4%*"0=% /#0%0(3%$ 
,+<)"+3%$ =(-1('%$ $4(/%8%!"6( -" 
,(2+-+0+1%"6(: !&)$% "$(#( ,+%/"#$ 
":*%#(3%$, #"0-(3&0(3(3%$ -" !"*%4"*%0$ 
2%2+(&0% ,&50%$ "7)%/5#%$ 9($(3$" -" 
,(2+-+0+1%(3$.  /"0!( 2"#"- ")%$ 
1"'5%0&0% 8%'"'$&)% "'1")%=1(3%$ 
8%'"'$&)% "'"0%6%$ 5()5(3% -" =($"3",%$% 
8%'"'$&)% !+(8%/%('*(3% . 8%'"'$&)% 
"7)%/5#" 9"),+"-1('$ $"3"6%$+ !&)$$, 
)+,(0$"/ (8&<'(3" ,,")2#(0+3%2% 
"7)%/5#" -" 8%'"'$&)% "'"0%6%$ $5#"-"$5#" 
$"1'(3% . $"6+1"-+(3)%#% ."'-"/#%$   
,"1%$*)"'*(3%$"2#%$ 8%'"'$&)% "7)%5/#" 
9")+"-1('$ ()2-()2 &,'%=#'(0+#"'($ 
“$%,-%-)($”, )+,(0%/ ,"$ "&/%0(30"- 
$ ; % )- ( 3 " ? # (0 " , ' % = # ' (0+ # " ' % 
1"-"9?#(*%0(3%$ ,%7(3"=%.
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8$%:+0+1%"

!&)$% 1"'%5%0"#$ "-",%"'%$ 3&'(3"$, :/(#"$, 
1"'9?+3(3$" -" 8$%:%!"$; ,"$6( ,+,:,(- 
1")(1"' -" =%'"1"' 8":*+)(3$ ; ,"2% 
,+:,(-(3%$ 2"#%$(3&)(3(3$" -" ,(:"'%6,(3$. 
$+/%"0&) 8$%:+0+1%"=% 1",+?('(3&0 
!#0(#%$ ,(2+-(3$; $+/%"0&)% 1"#0('%$ 
2 " # % $ ( 3 & ) ( 3 ( 3 $ ; , % , + % 5 % 0 " # $ 
$"6+1"-+(3)%#% ."'-"/#%$ $4(/%"0%$*%$ 
"-(:#"*&) -" $9+) :/(#"$ , )+1+)/ 
(:$*)(,"0&) $%*&"/%(3=%((4%-(,%(3%, 
!"*"$*)+8(3% , $+/%"0&)"- $"=%=% 
-""#"-(3(3%$ 1"#)/(0(3"), %$( ,%,-%'")( 
$"4)+8%0":*%!+ 7+'%$<%(3(3%$ -"1(1,#%$" 
-" ,")2#%$ -)+$.
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$"$9"#0+ !&)$% =(%$9"#0%$  6+1"-% -" 
!()<+ =)+,%$ @%1%('%$ $"8&<#0(3$. =)+,%$ 
8 % 6 % +0+ 1 % % $ - " 8 $ % : +0+ 1 % % $ 
$"8&<#0(3$, $"9"),++ ,%!)+!0%,"*%$, 
,(:"'%!&)% )5(#(3%$ , 1",+$5%#(3%$ , 
"*,+$8()&0% 9'(#%$, $"9"),++ ,*#)%$, 
:%,%&)% 3&'(3%$ $"9"),++ 8":*+)(3%$, 
$ " 9 "),++ 1 " ' "2(3%$ , # ( '*%0"/%%$ , 
%'-%#%-&"0&)% -"/#%$ $"=&"0(3"2" 
@%1%('%$, =)+,%$" -" ."',)2(0+3%$ -"/#%$ 
$+/%"0&) $"!%25(3$ , -"$":,(3&0% 
,+$"50(+3%$ =)+,%$" -" ."',)2(0+3%$ 
-"/#%$ $"!"'+',-(30+ -" '+),"*%&0-
,(2+-&) $"8&<#0(3$. "$(#( 1"'%5%0"#$ 
=)+,%$ @%1%('"$ $",)(9#(0+ $"9"),+(3=%, 
$"$+80+-$",(&)'(+ -" 1"-",",&="#(3(0 
,)(9#(0+3"=%.
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<"0"-+3%$" -" 
*)"#,"*%6,%$ 
=(,/%)(3"

!&)$% ,%,+%5%0"#$ <"0"-+3%$"  -" 
*)"#,"*%6,%$   *%4(3$, 1"#)/(0(3"$,  )%$!-
8" :*+)(3 $ ,  1 " ,+ , 9 # ( # , %6 (6 ( 3 $ , 
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