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C6%&.3.3%.Y!3.!+54,A24'!C6%!~1+&!3.T41%23+T+!2+,-./012%'!34!64M+13%5+2!
,-642++G643.3%'! %! +567849:79! 06.-7#! h75+2+-012+! 6400<%143+! 34!
0C.F%4=%01+2Y! ,43%&49:%G! +12.1012.33A.! -+=83+01%! 2! &.-%F%305%G!
7<6.8-.3%'G! %=%! &%3%01.60124GY! 5+1+6A.! 016.&'10'! C.6./1%! 2! 0U.6.!
,-642++G643.3%'!34!M.,+C403A.!1.G3+=+T%%Y!3.!,4T6',3'9:%.!+567849:79!
06.-7#!!

{401+':..! 675+2+-012+! C+-T+1+2=.3+! 2! 64&54G! T=+M4=I3+/! %3%F%41%2A! C+!
,4&.3.! 61713AG! C6%M+6+2! 2! 0%01.&.! ,-642++G643.3%%Y! 2! +07:.012=.3%%!
5+1+6+/! 7<40127.1! *0.&%634'! +6T43%,4F%'! ,-642++G643.3%'#! Ü.=I9! ~1+/!
T=+M4=I3+/! %3%F%41%2A! '2='.10'! 0+-./012%.! C+20.&.013+/! ,4&.3.!
&.-%F%305%G! %30167&.31+2Y! 0+-.684:%G! 6171IY! 34! M.,+C403A.Y! -+017C3A.Y!
1+<3A.! 4=I1.6341%23A.! C6%M+6A#! *! 64&54G! T=+M4=I3+/! %3%F%41%2A! C+!
,4&.3.!%30167&.31+2Y!0+-.684:%G!6171IY!78.!-+57&.314=I3+!C+-12.68-.3A!
U451A! ,4&.3A! 2! -.0'154G! 01643! f!g#! *! G+-.! +07:.012=.3%'! %3%F%41%2A!
&.-%F%305%.! 0C.F%4=%01AY! &.3.-8.6A! 0%01.&A! ,-642++G643.3%'! %!
T+07-46012.33A.! 0=784:%.! C+=7<%=%! -+C+=3%1.=I3A.! 6.0760AY! 5+1+6A.!
&+T71! MA1I! ~UU.51%23+! %0C+=I,+243A! -='! 64,64M+15%! %! +07:.012=.3%'!
C+=%1%5%!%!01641.T%%!C+!,4&.3.!%30167&.31+2Y!0+-.684:%G!6171IY!2!0.51+6.!
,-642++G643.3%'!f(g#!!
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III. !"#$%&' ($)%$"* 

a. :-#-3 

H.&C.641764! %! 461.6%4=I3+.! -42=.3%.! '2='910'! -27&'! 5=9<.2A&%!
C+54,41.='&%!-='!+F.35%!0+01+'3%'!,-+6+2I'!C4F%.314#!*!1.<.3%.!M+=..!<.&!
QRR!=.1! -='! C+=7<.3%'! ~1+/! %3U+6&4F%%! %0C+=I,+24=%0I! 61713A/!
1.6&+&.16! %! 61713A/! 0U%T&+&43+&.16#! h171I! '2='.10'! C6%6+-3A&!
~=.&.31+&Y! 04&A.!M+=Il%.!,4C40A!5+1+6+T+!34G+-'10'!2!,.&3+/!5+6.#!j1+!|!
73%54=I3A/!&.14==Y!5+1+6A/!34G+-%10'!2!8%-5+&!0+01+'3%%!C6%!5+&3413+/!
1.&C.64176.#! H.&C.641764! ,4&.6,43%'! 6171%! 0+0142='.1! |\O!ëÑY! 4!
1.&C.641764! 5%C.3%'! |! \(D!ëÑt! 6171I! 3.! T+6%1Y! <1+! C+,2+='.1! l%6+5+!
C6%&.3'1I!..!2!64,3AG!0U.64G!545!C+=.,3A/!&41.6%4=#!

h171I! 2A-.='.10'! 2! 6.,7=I141.! 27=543%<.05%G! %,2.68.3%/Y! <401+! 2! U+6&.!
61713AG! 0+=./Y! 34C6%&.6! 07=IU%-4! 6171%Y! 4! 1458.! '2='.10'! C+M+<3A&!
C6+-751+&!2!64,=%<3AG!0U.64G!-.'1.=I3+01%!<.=+2.54Y!145%GY!34C6%&.6Y!545!
08%T43%.!7T='!%!-+MA<4!%!64U%3%6+243%.!&.14==+2!|!&.-%Y!,+=+14Y!02%3F4!%!
F%354#!*!3401+':..!26.&'!6171I!34%M+=..!l%6+5+!C6%&.3'.10'!014641.='&%!
%! 34! &.=5%G! ,+=+1+-+MA249:%G! C6.-C6%'1%'G#! h1713A.! 0+.-%3.3%'!
%0C+=I,7910'!2!G%&%<.05+&!C6+%,2+-012.Y!C6+%,2+-012.!F.&.314!%!2!-67T%G!
C6+%,2+-012.33AG! C6+F.004G! %! 0+-.68410'! 2+! &3+T%G! C+16.M%1.=I05%G! %!
C6+&Al=.33AG!C6+-7514G!f)g#!

b. ;+12$<.',-$ %" +6&(="9>(9 .&$2( 

V+T-4!=9-%!F.=.34C642=.33+!C6+%,2+-'1!%!%0C+=I,791!6171IY!Mí=Il4'!<401I!
~1+/! 6171%! 2! 5+3.<3+&! 0<.1.! %0C46'.10'! %! C+C4-.1! 2! 41&+0U.67#! E+!
%&.9:%&0'!+F.354&Y!C6%&.63+!16.1I!6171%Y!F%657=%679:./!2!+567849:./!
06.-.! 2+! 20.&! &%6.Y! %&..1! .01.012.33+.! C6+%0G+8-.3%.Y! 4! C6%&.63+! -2.!
16.1%! '2='910'! 6.,7=I141+&! C6+%,2+-012.33+/! %! -67T+/! -.'1.=I3+01%!
<.=+2.54! f"g#! k! 34<4=4! C6+&Al=.33+/! ~6A! 5+=%<.012+! 6171%Y!
F%657=%679:./! 2! 41&+0U.6.Y! C+<2.Y! +,.64GY! 6.54G! %! +5.434G! 2+! 20.&! &%6.Y!
72.=%<%=+0I!2!-24|<.1A6.!64,4!f*g#!

*AM6+l.33A.! 2! 41&+0U.67! 61713A.! C46A! 2! ,42%0%&+01%! +1! 2+,-7l3AG!
C+1+5+2! &+T71! C6.+-+=.1I! 5+6+15%.! %! -=%33A.! 64001+'3%'Y! C6.8-.! <.&!
+0'-71!34!,.&=9#!á401I!6171%Y!5+1+64'!C+C4-4.1!2!+5.43!%=%!34!,.&=9Y!03+24!
%0C46'.10'!%!C6+-+=84.1!C71.l.012+241I!-4=Il.#!y0141+<34'!6171IY!5+1+64'!
C+C4-4.1! 34! ,.&=9Y! &+8.1! 2017C41I! 2! 0+.-%3.3%.! 0! +6T43%<.05%&%!
2.:.0124&%!2!C+<2.#!H45%.!0+.-%3.3%'!2!5+3.<3+&!0<.1.!C+C4-491!2!67<I%!%!
6.5%Y!4!,41.&!2!+,.64!%!+5.43A#!*!2+-3+/!06.-.!Mí=Il4'!<401I!6171%!+0.-4.1!2!
%=.Y! 4! +014=I3+.! 73+0%10'! 1.<.3%'&%#! *! 2+-3+/! 06.-.! &%56++6T43%,&A!
&.14M+=%,%6791! 6171I! 2! &.1%=6171I! |! &.14==++6T43%<.05+.! 0+.-%3.3%.#!
i.1%=6171I! 0143+2%10'! <401I9! 2+-3+/! C%:.2+/! F.C%Y! C6+%0G+-%1! C6+F.00!
M%+4557&7='F%%! %! M%+72.=%<.3%'! 6171%Y! %! |! 2! +1-.=I3AG! 0=7<4'G! |! +34!
C.6.3+0%10'!-4=Il.!&%T6%679:%&%!6AM4&%#!!

*!0U.6.!,-642++G643.3%'!2!6.,7=I141.!+MA<3+/!C+=+&5%!61713+T+!C6%M+64Y!
64,=%24! 6171%! %! 08%T43%'! &.-%F%305%G! +1G+-+2Y! 0+-.684:%G! 6171IY!
C6+%0G+-%1! 2AM6+0! 6171%! 23716%! C+&.:.3%'! %=%! 34! +156A1+&! 2+,-7G.#!
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E6+2.-.33+.! 2! [RRD!T+-7! 2! J7~3+0dm/6.0.! +M0=.-+243%.! C+54,4=+Y! <1+!
.8.T+-3+!2!\\!T+07-46012.33AG!M+=I3%F4G!%!\K!5=%3%54G!7164<%24.10'!M+=..!
]R!1A0#!1.6&+&.16+2Y! 5+1+6A.! 2! +03+23+&! 64,M%2491Y! 4! 2! i.50%5.! 2!
34F%+34=I3+/! -.105+/! 5=%3%<.05+/! M+=I3%F.! 64,M%2491! 2! 06.-3.&!
\K(!1.6&+&.16+2! 2! &.0'F! f+g#! E+! -433A&! mT.310124! ksm! C+! +G643.!
+567849:./! 06.-AY! 2! QOO>!T+-7Y! -+! 1+T+! 545! MA=+! ,456A1+! ,34<%1.=I3+.!
5+=%<.012+!M+=I3%<3AG!&70+6+08%T41.=I3AG!C.<./Y!08%T43%.!&.-%F%305%G!
+1G+-+2! ,43%&4=+! <.12.61+.! &.01+! 06.-%! 04&AG! 567C3AG! %01+<3%5+2!
2AM6+0+2!6171%!2!~1+/!01643.!,#-.&!

c. ;+12$<.',-$ %" 5$8+,$6" 

*0=.-012%.! 2A0+5+T+! C+2.6G3+013+T+! 341'8.3%'! %! =.17<.01%! 6171I! C6%!
64,=%2.!+M64,7.1!3.M+=Il%.!54C=%!%!MA016+!%0C46'.10'!2!2+,-7G.#!h4,=%14'!
2! C+&.:.3%%! 6171I! 0+,-4.1! 7T6+,7! %3T4='F%+33+T+! +1642=.3%'! ,##.&' y1!
2-AG43%'! C46+2! 6171%! 0164-491! 145%.! +6T43AY! 545! =.T5%.Y! C+<5%! %!
F.3164=I34'! 3.6234'! 0%01.&4#! k%&C1+&4&%! +1642=.3%'! 6171I9! 2! 0=7<4'G!
+016+T+! 2+,-./012%'! '2='910'! ,4167-3.3%.! -AG43%'Y! +-Al54! %! 54l.=It!
G6+3%<.05+.! 2+,-./012%.! 3.M+=Il%G! -+,Y! 545! C642%=+Y! C6%2+-%1! 5!
2+,3%53+2.3%9!64,-648%1.=I3+01%Y!-.C6.00%%Y!16.&+64!%!3.23'13+01%!6.<%!
,##.&!

{40.=.3%.! 2! F.=+&! C+-2.6T4.10'! 2+,-./012%9! C+C42l./! 2! +567849:79!
06.-7! 6171%! <.6.,! 7C+16.M=.3%.! 2! C%:7! 6AMA#! j1+! 2+,-./012%.! +0+M.33+!
26.-3+! -='! -.1./! -+! 6+8-.3%'! %! -.1./! 6433.T+! 2+,64014#! *! [RRR!T+-7!
{4F%+34=I3A/! %00=.-+241.=I05%/! 0+2.1! {4F%+34=I3+/! 454-.&%%! 3475!
k+.-%3.33AG!s141+2!C6%l.=!5!2A2+-7Y!<1+!34%M+=Il.&7!6%057!2+,-./012%'!
&.1%=6171%!C+-2.6T4910'!-.1%Y!6+-%2l%.0'!7!8.3:%3Y!5+1+6A.!C+16.M='=%!
M+=Il+.! 5+=%<.012+! 6AMA! %! &+6.C6+-751+2! 2+! 26.&'! M.6.&.33+01%! %=%!
3.C+06.-012.33+!C.6.-!M.6.&.33+01I9#!JA=+!70143+2=.3+Y!<1+!6%05!-='!~1+/!
T67CCA!340.=.3%'!3401+=I5+!2A0+5Y!<1+!&+8.1!C6%2.01%!5!72.=%<.3%9!<%0=4!
-.1./Y! 5+1+6A.! M7-71! %0CA1A241I! 167-3+01%! 0! 7<.M+/! 2! l5+=.! %! 5+1+6A&!
&+8.1!C+16.M+241I0'!C.6.2+-!2!à5=400A!2A6423%243%'à!%=%!5+66.5F%+33A.!
5=400A!,#$.&'

d. !"'&"') 

*![RR(!T+-7!ìu"pÅ"p?L!LÄ!"x#Y!%0C+=I,7'!-433A.!+!0+-.6843%%!6171%!2!56+2%Y!
C6.-0142=.33A.!Ü.3164&%!ksm!C+!5+316+=9!%!C6+U%=451%5.! ,4M+=.243%/Y!
C+-0<%14=%Y! <1+! 2! k+.-%3.33AG! s1414G! .8.T+-3A.! C+1.6%!
C6+%,2+-%1.=I3+01%!2!6.,7=I141.!C6+T3+,%67.&+/!3./6+1+50%<3+01%!6171%Y!
2AM640A24.&+/!2!41&+0U.67!1+=I5+!~=.516+0143F%'&%!34!12.6-+&!1+C=%2.Y!
0+0142='91!+1![Y[!&=6-#!-+==#!ksm!-+!]\YK!&=6-#!-+==#!ksm!,#%.&'V+356.13A.!
-433A.! +! ,416414G! 6400&416%24910'! 2! T=424GY! C+02':.33AG! 1.6&+&.164&! %!
0U%T&+&43+&.164&#'!
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IV. !"#$%$"&#' 

a. ?.'+&-5$.6"3 .@&",6" 

*!Q>(]!T+-7!î.6-%343-+!``!i.-%<%! 0+,-4=!C.62A/! 0+26.&.33A/! 1.6&+&.16Y!
%0C+=I,7'!,4C4'3379!167M57Y!<401%<3+!,4C+=3.3379!0C%61+2A&!64012+6+&Y!0!
6.,.62746+&! fl46%5+&g! 34! 5+3F.Y! <1+! C+,2+=%=+! %05=9<%1I! 2=%'3%.!
M46+&.16%<.05+T+!-42=.3%'Y!G46451.63+.!-='!C6.-A-7:%G!&+-.=./!,#!.&!

*! QD[]! T+-7! S43%.=I! }4M6%.=I!î46.3T./1! %,T+1+2%=! 1.6&+&.16Y! %0C+=I,7'!
6171IY! %! 22.=!l54=7!î46.3T./14! f\[|[Q[! ëãg#! B,d,4! 2A0+5+T+! 5+~UU%F%.314!
640l%6.3%'! 6171%! 6.,7=I141A!MA=%! 2! 2A0l./! 01.C.3%! 2+0C6+%,2+-%&A&%#!
á.6.,! 2+0.&34-F41I! =.1! m3-.60! Ü.=I0%/! C6.-=+8%=! l54=7! +1! R! f1+<54!
14'3%'! =I-4g! -+! QRR! T64-70+2! f1+<54! 5%C.3%'! 2+-AgY! 5+1+64'! MA=4! M+=..!
C6451%<3+/#! y6%T%34=I3A/! 61713A/! 1.6&+&.16! 0! ,4C4'33+/! 01.5='33+/!
167M5+/!%!+M.!l54=A!%0C+=I,7910'!%!2!34l%!-3%!,#-.&!

*! 5+3F.! ïç```! 2#! -d6! S8./&0! V466%! C+C7='6%,%6+24=! %0C+=I,+243%.!
01.5='33AG!1.6&+&.16+2!-='!%,&.6.3%'!1.&C.64176A!1.=4#!y3!C6451%5+24=!
2!ñ%2.6C7=.!0!QDKR!C+!QKR(!T+-Y!+C7M=%5+24=!6.,7=I141A!02+%G!%00=.-+243%/!
%! 02+%! 1.+6%%! %! 0+01+'=! 2! C.6.C%05.! 0! 2.-7:%&%! 7<.3A&%! 02+.T+! 26.&.3%!
,#(.&!

b. A&-%B-@ 2$<.',-3 &'('%)* '$&#+#$'&+, 

k1.5='33A.!61713A.!1.6&+&.16A!0+01+'1!%,!-27G!5+&C+3.31+2e!6.,.627464Y!
%=%! l46%54Y! 0! 6171I9Y! C6%C4'33+T+! 5! 01.5='33+/! 167M5.! 0! 1.&C.641763+/!
l54=+/#! E6%! %,&.3.3%%! 1.&C.64176A! 6171I! C.6.&.:4.10'! 22.6G! %=%! 23%,!
167M5%Y! %! %,&.3.3%.! U%50%67.10'#! H.6&+&.16AY! 5+1+6A.! %0C+=I,7910'! 2!
0.51+6.! ,-642++G643.3%'Y! C6.-34,34<.3A!-='!U%50%6+243%'!&450%&4=I3+/!
1.&C.64176AY! C+=7<.33+/! ,4! C.6%+-! %,&.6.3%'Y! ,4! 0<.1! %0C+=I,+243%'!
C.6.1'85%! 7! T+6=Al54! 1.6&+&.164Y! 5+1+64'! 3.! -4.1! 6171%! +C701%1I0'! 2!
6.,.62746#! E+0=.! 1+T+! 545! 1.&C.641764! ,4U%50%6+2434Y! 1.6&+&.16! 3783+!
à016'G371IàY! <1+MA! 6171I! 2.637=40I! 2! 6.,.62746#! E+0=.! ~1+T+! 1.6&+&.16!
T+1+2!5!3+2+&7!%,&.6.3%9!1.&C.64176A!,#-.&'

c. 4+5%+.'C &'('%)* '$&#+#$'&+, 

H+<3+01I!61713AG!1.6&+&.16+2!,42%0%1!+1!3.05+=I5%G!U451+6+2Y!2!1+&!<%0=.!
+1!34-=.84:.T+!640C+=+8.3%'Y!C6+-+=8%1.=I3+01%!26.&.3%!34G+8-.3%'!34!
~1+&!&.01.Y!C6%&.3'.&+/!264<+&!&.1+-%5%Y!-./012%/!C4F%.314!-+!%!2+!26.&'!
%,&.6.3%'! 1.&C.64176AY! +-.8-AY! 1.&C.64176A! +567849:.T+! 2+,-7G4! %!
2=483+01%#!

m&.6%54305+.! +M:.012+! 1.01%6+243%'! %! &41.6%4=+2! fmyHig! 70143+2%=+!
-+M6+2+=I3A.! 0143-461A! 64M+1A! 1.6&+&.16+2Y! 5+1+6A.! +MA<3+!
%0C+=I,7910'! -='! 1.01%6+243%'! 1.6&+&.16+2! 2! 0.51+6.! ,-642++G643.3%'#!
*!0++12.1012%%!0!~1%&%!0143-4614&%!64M+1A!1+<3+01I!61713AG!1.6&+&.16+2!
-+=834! 0+0142='1I! óRY[! ëã! 2! %31.624=.! +1! OKYR! ëã! -+! QR[YR! ëã! %! óRY]! ëã! C6%!
564/3%G! C+54,41.='G! òO>Y]! ëã! %! ôQR>! ëã! ,#).&' k! 7<.1+&! C+C6425%! 34!
!
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<.=+2.<.05+/!U451+6!34-=.84:%&!+M64,+&!C+2.6.33A/Y!+154=%M6+2433A/!%!
+1=48.33A/! 61713A/! 1.6&+&.16Y! +12.<49:%/! 0143-4614&! myHiY! M7-.1!
-4241I!1+<3A.!C+54,43%'!2!754,433AG!2Al.!C6.-.=4G!,#$.&!

d. D$1&'('%)$ '$&#+#$'&) 

V!%&.9:%&0'!2!C6+-48.!4=I1.6341%23A&!246%4314&!61713AG!1.6&+&.16+2!
+13+0'10'!1.6&%01+63A.!F%U6+2A.!1.6&+&.16AY!01.5='33A.!T4=%30143+2A.!
1.6&+&.16AY!0C%61+2A.!1.6&+&.16AY!1%&C434=I3A.!f7l3A.g!%3U6456403A.!
1.6&+&.16AY! 2%0+<3A.! %3U6456403A.! 1.6&+&.16AY! 1.6&+~=.516%<.05%.!
1.6&+&.16AY! 1.6&+&.16A! -='! %,&.6.3%'! 1.&C.64176A! &.1+-+&! U4,+2+T+!
C.6.G+-4! f&416%<3A.! 1.6&+&.16Ag! %! 1.6&+G6+&3A.! fG+=.01%6%<.05%.g!
8%-5+56%014==%<.05%.! 1.6&+&.16A! ,#".&' *! 3401+':.&! 675+2+-012.! 45F.31!
-.=4.10'!2!C.6279!+<.6.-I!34!F%U6+2AGY!&416%<3AGY! 7l3AG!%3U6456403AG!
1.6&+&.164G! %! 2%0+<3AG! %3U6456403AG! 1.6&+&.164GY! G+1'! 3.5+1+6A.!
0C.F%U%54F%%! &+83+! C6%&.3'1I! %! 5! -67T%&! 1%C4&! M.,61713AG!
%,&.6%1.=I3AG!C6%M+6+2#!!

Ü%U6+2A.! 1.6&+&.16AY! 5+1+6A.! 145! 34,A24910'! C+1+&7Y! <1+! +3%!
C+54,A2491!1.&C.641767!2!F%U6+2+&!U+6&41.Y!+034:.3A!=%M+!~=.516+33A&!
0.30+6+&! f-='! 5+314513+T+! %,&.6.3%'gY! =%M+! %3U6456403A&! 0.30+6+&! f-='!
M.05+314513+T+!%,&.6.3%'g!0!F.=I9!+C6.-.=.3%'!1.&C.64176A!1.=4#!

*! &416%<3AG! 1.6&+&.164G! -='! +C6.-.=.3%'! 1.&C.64176A! %0C+=I,7.10'!
1+<.<3+d&416%<34'! 0.154Y! C6%56.C=.334'! 5! 1+35+&7! C=401%5+2+&7!
+-3+64,+2+&7! 01.6839#! H+<.<3+d&416%<34'! 0.154! 2AC+=3.34! %,!
3.1+50%<3+T+! C=401%54Y! %! 548-A/! 6'-! 1+<.5! +16484.1! C+2Al.3%.!
1.&C.64176A#! k1.68.3I! &+83+! C+&.01%1I! C+-! ',A5Y! %! C6%! C+2Al.3%%!
1.&C.64176A! 1+<5%! M7-71! &.3'1I! 02+/! F2.1! f545! C642%=+Y! 34! <.63A/gY!
1.&C.641764!M7-.1!+C6.-.=.34Y!5+T-4!C+0=.-3''!1+<54!%,&.3%1!02+/!F2.1#!

êl3A.! %3U6456403A. 1.6&+&.16AY! 545! C642%=+Y! C6.-0142='91! 0+M+/!
7016+/0124Y! 64M+149:%.! 34! M4146./54G! %! 34C+&%349:%.! C+! U+6&.! -41<%5!
+1+05+C4#! S41<%5! 0! +-3+64,+2+/! C=401%5+2+/! 345=4-5+/! 20142='91! 2!
346783A/! 0=7G+2+/! C6+G+-! -='! %,&.6.3%'! 1.C=+2+T+! %,=7<.3%'!
1%&C434=I3+/!&.&M643A#!k%T34=!0!%3U6456403+T+!-41<%54!5+32.61%67.10'!%!
C+017C4.1!34!F%U6+2+/!1.&C.641763A/!-%0C=./#!

*%0+<3A/! %3U6456403A/! 1.6&+&.16Y! 5+1+6A/! %3+T-4! 34,A2491!
1.6&+&.16+&! -='! %,&.6.3%'! 1.&C.64176A! 34! =M7Y! +C6.-.='.1! 1.&C.641767!
1.=4Y! 5+T-4! C+=I,+241.=I! C6+2+-%1! 0.30+63A&! -41<%5+&! C+! =M7! <.6.,!
2%0+<379! 461.6%9#! *! ~1+! 26.&'! -41<%5! %,&.6'.1! 1.C=+2+.! %,=7<.3%.!
C+2.6G3+01%! 5+8%! %! +C6.-.='.1! 1.&C.641767! 1.=4#! H45%.! 1.6&+&.16AY! 545!
C642%=+Y! C6.-0142='91! 0+M+/! C+6141%23A.! ~=.516+33A.! 7016+/0124! 0!
F%U6+2A&!~5643+&Y!64M+149:%.!34!M4146./54G#!!

e. 4+5%+.'C E$1&'('%)* '$&#+#$'&+, 

ã"?öXx! LÄ! "x#! ,#*.' C6+2.=%! %00=.-+243%.! 2! &.-%F%305+&! F.316.! i4=4/05+T+!
73%2.60%1.14! C71.&! 06423.3%'! <.1A6.G! 64,3AG! C6%M+6+2! -='! %,&.6.3%'!
1.&C.64176Ae! 01.5='33+T+! 61713+T+! 1.6&+&.164Y! F%U6+2+T+! +64=I3+T+!
1.6&+&.164Y! 8%-5+56%014==%<.05+T+! =+M3+T+! 1.6&+&.164! %! F%U6+2+T+!
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1%&C434=I3+T+! %3U6456403+T+! 1.6&+&.164#! B,&.6.3%'! 1.&C.64176A! ~1%&%!
<.1A6I&'! 1.6&+&.164&%! C6+2+-%=%0I! +-3+26.&.33+! 7! [RD!C4F%.31+2#! V45!
0++M:4.10'Y! C6%! C6%&.3.3%%! <.1A6.G! &.1+-+2! MA=%! C+=7<.3A! 0=.-79:%.!
06.-3%.! ,34<.3%'! %! 0143-4613A.! C+T6.l3+01%e! 01.5='33A/! 61713A/!
1.6&+&.16! |! 06.-3..! ,34<.3%.! \>YDO(! ëÑY! 0143-46134'! C+T6.l3+01I! RY>O(t!
F%U6+2+/! +64=I3A/! 1.6&+&.16! |! 06.-3..! ,34<.3%.! \>YK](! ëÑY! 0143-46134'!
C+T6.l3+01I! RY>\[t! 8%-5+56%014==%<.05%/! =+M3A/! 1.6&+&.16! |! 06.-3..!
,34<.3%.! \>YDQK! ëÑY! 0143-46134'! C+T6.l3+01I! RYD[\t! %! F%U6+2+/!
1%&C434=I3A/! %3U6456403A/! 1.6&+&.16! |! 06.-3..! ,34<.3%.! \>YDK!ëÑY!
0143-46134'!C+T6.l3+01I!RYDQD#!$+1'!20.!16%!4=I1.6341%23AG!C6%M+64!MA=%!
0+C+0142%&A! 0! 61713A&! 1.6&+&.16+&Y! 421+6A! %00=.-+243%'! +1-4=%!
C6.-C+<1.3%.! F%U6+2+&7! 1.6&+&.167! -='! +M:.T+! C6%&.3.3%'Y!
1%&C434=I3+&7!1.6&+&.167!|!-='!%0C+=I,+243%'!C6%!=.<.3%%!3.5+314513AG!
M+=I3AG! %! 8%-5+56%014==%<.05+&7! =+M3+&7! 1.6&+&.167! |! -='! -+&4l3.T+!
C6%&.3.3%'! ,#%.&' *+! &3+T%G! -67T%G! 347<3AG! %00=.-+243%'G! C6+2+-%10'!
0+C+0142=.3%.! 1+<3+01%! %! C6%T+-3+01%! 1.6&+&.16+2! 64,3AG! 1%C+2Y! 3+!
%3+T-4!2A2+-A!MA2491!C6+1%2+6.<%2A&%!,#+.&!

f. ;+@&+.) .'+-#+.'-  

@457C+<34'! F.34! C6%M+6+2! 64,=%<4.10'! 2! 64,3AG! 016434G! %! +014.10'!
5=9<.2A&!2+C6+0+&Y!5+1+6A/!0=.-7.1!7<%1A241I#!E+&%&+!,457C+<3+/!F.3A!
1458.! 3.+MG+-%&+! 7<%1A241I! 145%.! U451+6AY! 545! 3+6&A! %0C+=I,+243%'!
640G+-3AG! &41.6%4=+2Y! 34C6%&.6! 0&+<.33AG! 0C%61+&! 04=U.1+5Y! M4146..5Y!
&438.1!%!-67T%G!<401./t! 0=.-7.1!1458.!7<%1A241I!20.!640G+-A!34!6.&+31!%!
54=%M6+257#! @4<40179! %T3+6%67910'! 145%.! -24! U451+64Y! 545! 640G+-A! 34!
71%=%,4F%9! C6%M+6+2Y! 0+-.684:%G! 6171IY! %! +M7<.3%.! C.60+34=4! C642%=4&!
64M+1A!0!3+2A&%!C6%M+64&%#!

*! [RR(!T+-7! Ñu"õNou?! LÄ! "x#! ,$-.' 0+,-4=%! &+-.=I! 0+C+0142%&AG! 640G+-+2! 2!
567C3+/!5=%3%<.05+/!M+=I3%F.!34![[R(!5+.5!2!k+.-%3.33+&!V+6+=.2012.!,4!
C.6%+-! 2! QR!=.1#! m21+6A! C+-0<%14=%Y! <1+! 61713A.! 1.6&+&.16A! '2='=%0I!
04&A&!-.l.2A&!246%431+&!1.6&+&.16+2Y!C+05+=I57!%&!3.!3783A!M4146./5%Y!
+-3+64,+2A.! 345=4-5%Y! 6.&+31! %=%! 54=%M6+254#! h40<.1! MA=! +03+243! 34!
-+C7:.3%%Y!<1+!2! T+-!64,M%2491!QRú!01.5='33AG!1.6&+&.16+2!%! ,4&.3'91!
%G!34!5+&C4513A.!F%U6+2A.!C6%M+6A#!*!-./012%1.=I3+01%Y! 545!+1&.<4=+0I!
2Al.Y! C6+F.31! M+'! T+64,-+! 2Al.#! Ö0=%! ~50164C+=%6+241I! -+=9! 64,M%1AG!
1.6&+&.16+2! 2! &.50%54305+/! C.-%416%<.05+/! M+=I3%F.! f0&#!2Al.g! 34!
[Q[!5+.5!34!~17!M+=I3%F7!34![[R(!5+.5Y!1+!%G!-+='!0+0142%=4!MA!+5+=+![RRú#!

V6+&.! 1+T+Y! C+l17<34'! ,4&.34! 3.! '2='.10'! +M',41.=I3+/Y! 7<%1A24'!
73%2.604=I3+01I! %! Mí=Il79! -+=T+2.<3+01I! F%U6+2+T+! C6%M+64#! *! 04&+&!
=7<l.&! 0=7<4.! ,4&.3A! 548-AG! -27G! 01.5='33AG! 1.6&+&.16+2! 34! +-%3!
F%U6+2+/!C6%M+6!C6%!-+=.!64,M%1AG!1.6&+&.16+2Y!0+0142='9:./!20.T+!\\ú!
%=%!M+=..Y!5+&C4513A.!~=.516+33A.!7016+/0124!M7-71!01+%1I!-.l.2=.!-48.!
C6%! 3.%,&.33+01%! 20.G! +014=I3AG! F.3+2AG! -+C7:.3%/! f0++13+l.3%.! (eQg#!
{.0+&3.33+Y!5+356.13A.!+Mz.&A!640G+-+2!M7-71!64,=%<41I0'!2!,42%0%&+01%!
+1! &.014! 34G+8-.3%'Y! &+-.=%! %! 5+=%<.0124! ,457C4.&AG! C6%M+6+2#! H.&! 3.!
&.3..Y! C+! -433A&! M+=I3%F! 6'-4! 01643Y! 5+1+6A.! ,4&.3%=%! 61713A.!
1.6&+&.16AY! 2! 1+&! <%0=.! m6T.31%3AY! i.50%5%! %! î%=%CC%3Y! 2! 6.,7=I141.!
,457C5%!F%U6+2AG!C6%M+6+2!+3%!-+M%=%0I!~5+3+&%%!06.-012#!!
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g. !"#$%" &'('%)* '$&#+#$'&+, 

*! +M:.&Y! 70C.l3A.! C6+T64&&A! ,4&.3A! 61713AG! 1.6&+&.16+2!
C6.-70&416%2491e!!

•! C6%2=.<.3%.!5!7<401%9!,4%31.6.0+2433AG!01+6+3t!

•! C6+2.-.3%.! %32.3146%,4F%%! -='! +C6.-.=.3%'! 5+=%<.0124! %! C+6'-54!
%0C+=I,+243%'! 61713AG! C6%M+6+2! %! &41.6%4=+2! 2! 7<6.8-.3%%!
,-642++G643.3%'t!

•! +F.357! +M+03+2433+01%! %! C6%.&=.&+01%! %0C+=I,+243%'! M.,61713AG!
4=I1.6341%23AG!%,&.6%1.=I3AG!C6%M+6+2t!

•! +C6.-.=.3%.! C+0142:%5+2t! C=43%6+243%.! C+~14C3+T+! C6.564:.3%'!
%0C+=I,+243%'! 61713AG! 1.6&+&.16+2! %! C+~14C3+T+! 23.-6.3%'!
M.,61713AG!4=I1.6341%23AG!C6%M+6+2t!

•! C=43%6+243%.!M9-8.14!%!,457C+5t!

•! M.,+C40379! =%52%-4F%9! %=%! 71%=%,4F%9! 61713AG! %,&.6%1.=I3AG!
C6%M+6+2t!

•! C+-T+1+257!145%G!C6+T64&&Y!545!+M7<.3%.!C.60+34=4t!

•! C.6%+-%<.05+.! +M0=78%243%.! %! 54=%M6+257! +M+67-+243%'Y! C+! &.6.!
3.+MG+-%&+01%t!

•! C6+2.-.3%.! &+3%1+6%3T4! C6%&.3.3%'! M.,61713AG! 4=I1.6341%23AG!
06.-012!2!F.='G!+M.0C.<.3%'!~UU.51%23+01%!C6+T64&&A!,4&.3A#!!

{%8.!C6%2+-%10'!C6%&.6!C+~14C3+T+!C+-G+-4!5!6.l.3%9!~1+T+!2+C6+04#!

N4/B!:!! E6%2=.<.3%.! ,4%31.6.0+2433AG! 64M+13%5+2! 7<6.8-.3%'! |!
&.-%F%305+T+! %! 0.016%305+T+! C.60+34=4Y! 675+2+-%1.=./!
+1-.=.3%/Y! 2! 5+1+6AG! 164-%F%+33+! %0C+=I,7910'! 61713A.!
1.6&+&.16AY! %! C+-64,-.=.3%/Y! 7<401279:%G! 2! C6+F.00.!
M9-8.1%6+243%'! %! ,457C+5Y! |! 5! 7<401%9! 2! C=43%6+243%%! %!
6.4=%,4F%%! &.6+C6%'1%/! C+! C+01.C.33+&7! +154,7! +1!
%0C+=I,+243%'! 61713AG! 1.6&+&.16+2#! E6+C4T43-4! 2!
70143+2=.33+&! C+6'-5.! &.6! %301%17F%+34=I3+/! C+=%1%5%!
C+01.C.33+T+!+154,4!+1!C6%&.3.3%'!61713AG!1.6&+&.16+2#!

N4/B!J!! E6+2.-.3%.! %32.3146%,4F%%! -='! +C6.-.=.3%'! 1%C+2Y! &.01!
34G+8-.3%'Y!0C+0+M+2!%0C+=I,+243%'Y!4!1458.!5+=%<.0124!61713AG!
1.6&+&.16+2!2!7<6.8-.3%%Y!25=9<4'!&.1+-A!%G!71%=%,4F%%#!

N4/B!@!! y07:.012=.3%.! 34-=.84:%G! C6+F.-76! +M64M+15%! %! 71%=%,4F%%!
6171I0+-.684:%G!C6%M+6+2!%!+1G+-+2#!yM.0C.<%1IY!<1+MA!+1G+-A!
6171%! MA=%! C+&.:.3A! 2! ,456A1A.! C.62%<3A.! %! 21+6%<3A.!
5+31./3.6A! %! <1+MA! 05=4-A! -='! G643.3%'! +1G+-+2! MA=%!
M.,+C403A&%Y! 34-=.84:%&! +M64,+&! &465%6+243A! %! %&.=%!
2A1'8379!2.31%='F%9!f$#g&!

N4/B!L!! E6%3'1%.! 6.l.3%'! +! 1+&Y! 545+/! 1.6&+&.16! C+-G+-%1! 24&! -='!
C6%&.3.3%'#!!
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E6%! 2AM+6.! M.,61713AG! 1.6&+&.16+2! 0=.-7.1! 7<%1A241I! 64,=%<3A.!
40C.51A#!{.+MG+-%&+!C6+2.01%! 5+307=I14F%%! 0! C+0142:%54&%!&.-%F%305%G!
70=7T!+13+0%1.=I3+!1+T+Y!545+/!1%C!M.,61713AG!1.6&+&.16+2!0++12.10127.1!
24l%&!C+16.M3+01'&!0!7<.1+&!2+,64014!C4F%.31+2!%!0+01+'3%'!%G!,-+6+2I'Y!
70=+2%/! 64M+1A! &.-%F%305+T+! 7<6.8-.3%'Y! C+6141%23+01%! C6%M+64Y!
C6+F.004! 01.6%=%,4F%%Y! C6+01+1A! 2! +M64:.3%%Y! M.,+C403+01%! %! 5+&U+614!
C4F%.31+2#!*483A&%!40C.514&%Y!5+1+6A.!0=.-791!7<%1A241I!2!0%01.&.!%=%!
7<6.8-.3%'G! ,-642++G643.3%'Y! '2='910'! ,41641AY! 26.&'Y! C+164<.33+.! 34!
%,&.6.3%.!1.&C.64176AY!16.M+243%'!5!G643.3%9!%!.-%3++M64,%.#!

Ü%U6+2A.! 5=%3%<.05%.! 1.6&+&.16A! -+=83A! +12.<41I! 16.M+243%'&!
Ö26+C./05+T+! 3+6&41%24! v^! Q[]DRd\e[RRRùZxe[RRO! f$$g' %=%! Z_ìb! vQQQ[dRR!
f$%g#' i416%<3A.! 1.6&+&.16A! f0! C.6.G+-+&! U4,Ag! -+=83A! +12.<41I!
16.M+243%'&!Z_ìb!vK[(dOK!f$!g&'B3U6456403A.!7l3A.!1.6&+&.16A!-+=83A!
+12.<41I!16.M+243%'&!v^!Q[]DRd(e[RR\!f$(g'%=%!Z_ìb!vQO>(dOK!f[RROg!f$)g&'
B3U6456403A.! 2%0+<3A.! 1.6&+&.16A! -+=83A! +12.<41I! +0+MA&!
16.M+243%'&Y! C6.-z'2='.&A&! 5! à5+83A&à! %3U6456403A&! 1.6&+&.164&Y!
%,=+8.33A&! 2! 3+6&41%2.! Z_ìb! vQO>(dOK! f[RROg! f$)g&' *! F.=+&! F%U6+2A.!
1.6&+&.16AY! %3U6456403A.! 7l3A.! 1.6&+&.16A! %! %3U6456403A.! 2%0+<3A.!
1.6&+&.16A! -+=83A! 0++12.1012+241I! 3+6&41%27! v^! >R>RQdQY! 5+1+6A/!
'2='.10'! +03+23A&! 0143-461+&! M.,+C403+01%! &.-%F%305%G! ~=.516%<.05%G!
C6%M+6+2!f$"g#!J+=..!C+-6+M34'!%3U+6&4F%'!0+-.68%10'!2!E6%=+8.3%%!Q#!!

N4/B!C!! yC6.-.=.3%.! C+0142:%5+2Y! 0C+0+M3AG! C+0142%1I! 1.6&+&.16A!
2AM6433+T+! 1%C4#! E+!8.=43%9! 2A!&+8.1.! C+C6+0%1I! C+0142:%54!
fC+0142:%5+2g! C+0142%1I! 3.05+=I5+! +CA13AG! +M64,F+2! -='!
%0CA143%/! %! +F.3%1I! %G! 64M+17! 2! 1.G! +M=401'GY! 2! 5+1+6AG! +3%!
M7-71! %0C+=I,+241I0'#! E+0=.! C+=7<.3%'! +15=%5+2! +1!
C+=I,+241.=./! ~1%G! +M64,F+2! +C6.-.=%1.! 1%C! 1.6&+&.16+2Y!
5+1+6A.!2A!M7-.1.!,457C41I#!

7"'"8+0- E$1&'('%)* '$&#+#$'&+,1 

*! '3246.! [RR(!T+-4! MA=! %,-43! -+5=4-! /012' -!#!!3' 45678' 89:;<'
=>8?7?>=87@A' BCCD>E7@<:B>' 89:;<' F7>EB:>::7G7' H787D>@C=@<' 6<' $--('G7E3'
C+-T+1+2=.33A/! êC642=.3%.&! C+! 5+316+=9! ,4! +M+6+1+&! =.546012.33AG!
06.-012!%!%,-.=%/!&.-%F%305+T+!34,34<.3%'Y!2!5+1+6+&!C6.-0142=.3!5414=+T!
C6+-75F%%Y! %&.2l./0'! 2! 1+! 26.&'! 34! 6A354! k+.-%3.33+T+! V+6+=.20124e!
WÄÄûeaaõõõ#õ"xLÅ#pWÅ#wraÅXÄLÅ\a?o;qLÄ"?"Ä"#;NqüouPX?†]]\°X?†(]!QD\!

{.C+=3A/!5414=+T!C6+-75F%%Y!%&.9:./0'!34!6A35.!î%=%CC%3Y!C6.-0142=.3!
2! IJ;7@7EC=@>' EDK' ?>EBLB:C;7G7' M>8C7:<D<' M7' BCM7DN67@<:BO'
<DN=>8:<=B@:9P' M8B5787@3' à@-+6+2I.! M.,! 26.-4àY! ¢T+d*+01+<34'! m,%'Y!
+C7M=%5+2433+&! 2! [RRD! T+-7e! WÄÄûeaaõõõ#poW"uq#ouPaxX)a?oõpxo"?Åa!
qLu;wuåabLu;wuådãuLL!£wX?L!Äo!ZxÄLup"ÄXÉLÅ#û?N!

S='! C6+-751+2Y! C6+-424.&AG! 2! k+.-%3.33AG! s1414GY! êC642=.3%.! C+!
5+316+=9! ,4! C6+-7514&%! %! =.5460124&%! fã§Zg! 2.-.1! 5414=+T! 20.G!
+-+M6.33AG!&.-%F%305%G!C6%M+6+2Y!25=9<4'!1.6&+&.16A#!E+%05!2!5414=+T.!
&+83+! 2.01%! C+! 34,243%9! C6+%,2+-%1.='Y! 34,243%9! C6+-7514! %=%! 3+&.67!
(QRr! f5+-! C6%&.3.3%'! êC642=.3%'! C+! 5+316+=9! ,4! C6+-7514&%! %!

                                                             
1 !"##$% (")"*+,& .("'"#$ 7 ("8%:)7% -6&;%6". M;%@):< & =6.,&% (")"*+,&. 



12 !"#$%" &'('%)* '$&#+#$'&+, - ./-0#+#"%+#$'&+, , .-.'$#$ 12&",++*&"%$%-3 

=.5460124&%g#! î+6&7! -='! +07:.012=.3%'! C+%054! &+83+! 34/1%! C+! 4-6.07e!
WÄÄûeaaõõõ#";;LÅÅ?"Ä"#N?"#PoÉaÅ;uXûÄÅa;?uWa;N?o;Åa;Nûqpaûqp#;Nq!

N4/B!O!! yC6.-.=.3%.! T64U%54! C+01.C.33+T+! 23.-6.3%'! 3+2AG! C6%M+6+2#!
k=.-7.1! 7<%1A241I! 26.&'Y! 3.+MG+-%&+.! 34! 70143+257! %=%! ,4&.37!
C6%M+6+2Y! %G! 54=%M6+257! f.0=%! ~1+! 3.+MG+-%&+g! %! C6+2.-.3%.!
C6+T64&&A!+M7<.3%'!C.60+34=4#!

N4/B!G!! k+0142=.3%.! M9-8.14! C6+T64&&A! ,4&.3AY! 25=9<4'! C+57C57!
C6%M+6+2! %! -+C+=3%1.=I3AG! C6%34-=.83+01./! f34C6%&.6Y!
,4:%13AG! <.G=+2! %=%! C+56A1%/! -='! -41<%5+2gY! 70143+257Y! .0=%!
+34! 3.+MG+-%&4Y! +M7<.3%.! C.60+34=4! C+! %0C+=I,+243%9! 3+2AG!
C6%M+6+2Y! T64U%5%! 54=%M6+25%! %! +M0=78%243%'Y! %,z'1%.! %!
G643.3%.! 61713AG! C6%M+6+2! %! ,457C57! 34! C+01+'33+/! +03+2.!
=9MAG!3.+MG+-%&AG!640G+-3AG!&41.6%4=+2#!

N4/B!P! E+-T+1+254! 0C.F%U%54F%%! -='! ,4'25%! 34! ,457C57! C6%M+6+2d
,4&.3%1.=./! 0! 754,43%.&! 16.M7.&+T+! 5+=%<.0124! .-%3%F#!
E6.-70&+16%1.! 3.+MG+-%&+01I! 0++12.1012%'! 34-=.84:%&!
0143-4614&Y! 16.M+243%'&! 5! T46431%/3A&! 06+54&Y! 8.=41.=I3A.!
-+C+=3%1.=I3A.! U735F%%! %! =9MA.! -67T%.! &.013A.! U451+6AY!
5+1+6A.!0=.-7.1!7<%1A241I#!B0C+=I,7/1.!0143-4613A.!C6+F.-76A!
5+357603AG! 1+6T+2! %=%! -67T+/! &.1+-! ,457C+5#! B,7<%1.! C45.1A!
C6.-=+8.3%/! C+0142:%5+2! 0! 1+<5%! ,6.3%'! 0++12.1012%'!
34-=.84:.&7! 0143-4617! %! -67T%&! 0C.F%U%54F%'&#! H6.M7/1.!
C6.-+0142=.3%'! 0.61%U%5414! %=%! C+-12.68-.3%'! 0++12.1012%'!
0143-4617Y! +0+M.33+! 7! 3+2AG! C+0142:%5+2! %=%! C+0142:%5+2Y! 3.!
,46.T%016%6+2433AG! 2! 34F%+34=I3AG! %=%! &.8-7346+-3AG!
6..0164G! 0.61%U%F%6+2433+/! C6+-75F%%#! h400&+16%1.!
2+,&+83+01I! C+0142:%54! 02+.26.&.33+! C+0142%1I! 16.M7.&+.!
5+=%<.012+! .-%3%F! C6%M+6+2Y! <1+MA! C+01425%! 0++12.1012+24=%!
T64U%57!C+~14C3+T+!23.-6.3%'#!*AM.6%1.!C+0142:%54!-='!7<401%'!
2!C6+.51.#!!

N4/B!Q!! B,7<.3%.! 16.M+243%/! 2AM6433+T+! C+0142:%54! 5! 54=%M6+25.! %!
+M0=78%243%9! 1.6&+&.164! %! C6%+M6.1.3%.! 3.+MG+-%&+T+!
+M+67-+243%'#! yC6.-.=%1.Y! 5+&7! M7-.1! C+67<.3+! C6+2+-%1I!
16.M7.&79! 54=%M6+257! %! +M0=78%243%.! %! C+! 545+&7! T64U%57#!
@4C6+0%1.! C+&+:I! C+0142:%54! 2! C=43%6+243%%! C6+T64&&A!
+M7<.3%'!%!C+2Al.3%'!524=%U%54F%%!24l.T+!C.60+34=4Y!.0=%!~1+!
3.+MG+-%&+#!!

N4/B!:R!! E+-T+1+254! 05=4-4! -='! 26.&.33+T+! G643.3%'! 61713AG!
%,&.6%1.=I3AG! 7016+/012Y! 5+1+6A.! M7-71! C+01.C.33+! %,A&41I0'!
%,! 64M+1A#! E6%! 34=%<%%! 2! 01643.! 0++12.101279:%G! 16.M+243%'&!
70143+2+5! 7-4=.3%'! 6171%! +C6.-.=%1.! C+0142:%54! 70=7T! C+!
7-4=.3%9! +1G+-+2Y! 5+1+6A/! M7-.1! +12.<41I! ,4! 7-4=.3%.!
0+-.684:%G!6171I!C6%M+6+2Y!%!64,64M+14/1.!C6+F.-76AY!5+1+6A.!
M7-71!%0C+=I,+241I0'!-='!%G!7-4=.3%'#!!

N4/B!::!! E6+2.-.3%.! ,457C5%! C6%M+6+2! 2! 0++12.1012%%! 0! T64U%5+&!
C+~14C3+T+!23.-6.3%'#!!
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N4/B!:J!! E6+2.-.3%.! C6.-246%1.=I3AG! %0CA143%/! %=%! 54=%M6+25%! 2!
0++12.1012%%!0+!0C.F%U%54F%'&%!C6+%,2+-%1.='#!!

N4/B!:@!! E6+2.-.3%.! ,4C=43%6+2433AG! &.6+C6%'1%/! C+! +M7<.3%9!
C.60+34=4! 16.M+243%'&! 5! ~50C=7414F%%! %! +M0=78%243%9! 3+2AG!
C6%M+6+2#!

N4/B!:L!! h40C6.-.=.3%.! %=%! 70143+254! 3+2AG! C6%M+6+2! 2&.01+! 0146AG!
61713AG! 1.6&+&.16+2#! ê-4=%1.! 0+-.684:%.! 6171I! C6%M+6A! %!
C.6.-4/1.! %G! 34! G643.3%.! 34! 0C.F%4=%,%6+2433A.! 05=4-A#! E6%!
34=%<%%! 2! 01643.! 0++12.101279:%G! 16.M+243%'&! 70143+2+5!
7-4=.3%'! 6171%! C.6.2.,%1.! %! 71%=%,%67/1.! 0+-.684:%.! 6171I!
C6%M+6A! 2! 70143+2=.33AG! &.014G! 71%=%,4F%%! 2! 0++12.1012%%! 0!
&.013A&%!C642%=4&%!71%=%,4F%%!+C403AG!+1G+-+2#!!

N4/B!:C!! E6+2.-.3%.! &+3%1+6%3T4! %! +M.0C.<.3%.! 34-=.84:.T+!
%0C+=I,+243%'! %! +M0=78%243%'! M.,61713AG! 1.6&+&.16+2Y!
~5+=+T%<.05%! M.,+C403+.! 7-4=.3%.! =9MAG! +1G+-+2Y! 2! 1+&! <%0=.!
+1G+-+2!à5+3F4!06+54!~50C=7414F%%à#!
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V. !"#$%&%'(&%)*+, 

a. ?.'+&-5$.6"3 .@&",6" 

kU%T&+T64UY! C6%M+6Y! 5+1+6A/! ,456.C='.10'! 34! C6.-C=.<I.! %! T64U%<.05%!
6.T%016%67.1! M%.3%.! C7=I04! 34! +-3+&! %,! 56+2.3+03AG! 0+07-+2Y! MA=!
%,+M6.1.3! V46=+&! î%6+6-1+&! 2! QK((!T+-7#! i3+8.012+! -67T%G!
0U%T&+&43+&.16+2Y! C6%M+6+2! -='! 23.l3.T+! %,&.6.3%'! 461.6%4=I3+T+!
-42=.3%'!34!+03+2.!0841%'!=7<.2+/!461.6%%Y!%0C+=I,+24=+0I!-+!5+3F4!2.54!%!
2! C+0=.-79:%/! C.6%+-#! *! QKKR!T+-7! k4&9~=I! @%TU6%-! U+3! J4lY! <1+MA!
C.6.841I!461.6%9Y!%0C+=I,+24=!C+=79!6.,%3+279!T67l7Y!,4C+=3.3379!2+-+/!
%=%! 6171I9Y! %! 0+.-%3%=! ..! 0! 43.6+%-3A&! &43+&.16+&#! h1713A/!
0U%T&+&43+&.16! |! 0U%T&+&43+&.16! 0! +1-.=I3A&! 5+&C6.00+63A&!
7016+/012+&Y!,456.C=.33A&!34!675.Y!|!MA=!%,+M6.1.3!kF%C%+3.!h%24dh+<<%!2!
QKO>!T+-7#! {.,42%0%&+! +1! 3.T+! 2! QKOD!T+-7! $%==! %! J46346-! %,+M6.=%!
434=+T%<3+.!7016+/012+!0!43.6+%-3A&!&43+&.16+&!f%(g&!

*! QOR(!T+-7! {%5+=4/! V+6+15+2! MA=! C.62A&Y! 51+! C6.-=+8%=! C6+0=7l%241I!
461.6%4=I3A.! l7&A! 0! C+&+:I9! U+3.3-+05+C4Y! %01+6%'! 5+1+6+T+! 5! 1+&7!
26.&.3%! 340<%1A24=4! C+<1%! 01+! =.1#! j1+1! 47057=I141%23A/! &.1+-!
+C6.-.=.3%'! -%401+=%<.05+T+! -42=.3%'! MA=! M+=..! 34-.83A&Y! <.&!
C4=IC4F%'!f$"g&!

b. F$<.',-$ &(5%+0+ ./-0#+#"%+#$'&" 

y03+23A&%! 5+&C+3.314&%! 67<3+T+! 0U%T&+&43+&.164! '2='910'! 34-7234'!
&438.14! -='! 0-42=%243%'! 461.6%%Y! l54=4! -='! %,&.6.3%'! -42=.3%'! %!
6.,%3+24'! T67l4! -='! 3454<%243%'! 2+,-7G4! 2! &438.17#! S='! %,&.6.3%'!
0%01+=%<.05+T+! %! -%401+=%<.05+T+! 56+2'3+T+! -42=.3%'! 0U%T&+&43+&.16A!
%0C+=I,7910'!2&.01.!0+!U+3.3-+05+C4&%#!S='!%,&.6.3%'!-42=.3%'!34-72379!
&438.17! ,456.C='91! 34! 2.6G3./! <401%! 675%! %! 3454<%2491! 2! 3..! 2+,-7G! -+!
1+T+! &+&.314Y! 5+T-4! 1+5! 56+2%! C6%+014342=%24.10'#! E+! &.6.! ,4C+=3.3%'!
&438.1A! 2+,-7G+&! 754,41.=I! 34! 43.6+%-3+/!l54=.! %=%! 6171I! 2! &43+&.16.!
C+-3%&4910'!C+!01+=M%57Y!%!C+=7<.33+.!,34<.3%.!-42=.3%'!+1+M6484.10'!34!
l54=.#!V!C=.<.2+/!461.6%%!34!=+51.!C6%5=4-A2491!U+3.3-+05+C#!S42=.3%.!
&.-=.33+! +C705491Y! 2AC7054'! 2+,-7G! %,! &438.1AY! %! 5+T-4! 1+5! 56+2%! 2!
461.6%%! 2+,+M3+2='.10'Y! 2! U+3.3-+05+C.! 34<%34.1! C6+0=7l%241I0'! ,275!
l7&+2#!Ü%U6AY!5+1+6A.!C+'2='910'!34!l54=.!2!~1+1!&+&.31Y!0++12.1012791!
0%01+=%<.05+&7! -42=.3%9Y! 1+! .01I! 76+239! -42=.3%'! 56+2%! 2! &+&.31!
&450%&4=I3+T+! 0+564:.3%'! 0.6-F4#! E+! &.6.! 03%8.3%'! -42=.3%'! 34017C4.1!
&+&.31Y!5+T-4!7-46A!C6.564:4910'Y!+,34<4'Y!<1+!0.6-F.!2!0+01+'3%%!C+5+'#!
j1%! C+'2%2l%.0'! 34! l54=.! F%U6A! 0++12.1012791! -%401+=%<.05+&7!
-42=.3%9#! {.0&+16'! 34! ,34<%1.=I3A/! C6+T6.00! 2! 64,2%1%%! &.-%F%305%G!
C6%M+6+2! 34! C6+1'8.3%%! C6+l=+T+! 01+=.1%'Y! ~14! &.1+-%54! 2! +03+23+&!
+014.10'!145+/!8.Y!545!%!2!34<4=.!$$!2.54#!

c. 4+5%+.'C &'('%)* ./-0#+#"%+#$'&+, 

Ö0=%! 61713A/! 1.6&+&.16! '2='.10'! +13+0%1.=I3+! C6+01A&! 7016+/012+&Y! 1+!
67<3+/!0U%T&+&43+&.16!C6.-0142='.1!0+M+/!M+=..!0=+83A/!C6%M+6#!H.&!3.!
&.3..!C6%!C6+2.-.3%%!34-=.84:./!C+2.65%Y!54=%M6+25%!%!+M0=78%243%'!+3!



16 !"#$%" &'('%)* '$&#+#$'&+, - ./-0#+#"%+#$'&+, , .-.'$#$ 12&",++*&"%$%-3 

M7-.1! -4241I! 1+<3A.! C+54,41.=%! 56+2'3+T+! -42=.3%'#! H+<3+01I! ,42%0%1! +1!
145%G! 07Mz.51%23AG! U451+6+2Y! 545! 34-=.84:%/! 64,&.6! &438.1AY!
C642%=I3+.!64,&.:.3%.!&438.1A!34!675.Y!+C6.-.=.3%.!&+&.314!C+'2=.3%'!
%! %0<.,3+2.3%'! 461.6%4=I3AG! l7&+2Y! 1+<34'! U%504F%'! 5+3.<3AG! 1+<.5!
0%01+=%<.05+T+! %! -%401+=%<.05+T+! -42=.3%'Y! 4! 1458.! 01.C.3I! 16.2+T%!
C4F%.314#!!

{4-=.84:..! +M0=78%243%.! 25=9<4.1! 2%,74=I3A/! +0&+16! C6%M+64! %!
6.T7='6379! 54=%M6+257! +M+67-+243%'Y! C6+l.-l.T+! C+2.657#! *! G+-.!
%00=.-+243%'Y!C6+2.-.33+T+!b"ur"p?w!LÄ!"x#!f%)g'2!+-3+/!%,!567C3AG!M4,+2AG!
M+=I3%F!2!ñ+3-+3.Y!MA=+!C6+2.6.3+!]>O!61713AG!0U%T&+&43+&.16+2Y!2.=+0I!
34M=9-.3%.! ,4! &.-%F%305%&%! 64M+13%54&%Y! 03%&49:%&%! C+54,41.=%!
56+2'3+T+!-42=.3%'Y!%!%,7<.3A!+12.1A!2!435.14GY!,4C+=3.33AG!&.-%F%305%&!
C.60+34=+&#! S24-F41I! C'1I! C6%M+6+2! MA=%! %05=9<.3A! %,! %00=.-+243%'Y!
C+05+=I57! 7! 3%G! +1071012+24=%! 1.! %=%! %3A.! 5+&C+3.31A#! *! 6.,7=I141.!
U%,%<.05+/! C6+2.65%! 0+01+'3%'! C6%M+6+2! MA=+! +M34678.3+Y! <1+! 61713A.!
167M5%! C+1.&3.=%! 2! 0%=7! ,4T6',3.3%'! %! +5%0=.3%'! 6171%! f\Kúgt! l54=A!
C+17053.=%Y! 4! 61713A.! 167M5%! %,+T37=%0IY! <1+! ,4167-3'.1! C+=7<.3%.!
C+54,41.=./! 61713+T+! &.3%054! fQKúgt! 61713A.! 167M5%! C+6141%23AG!
C6%M+6+2!3.C642%=I3+!+6%.31%6+243A!f[Rúgt!%!2!564/3.!3.&3+T+<%0=.33AG!
0=7<4'G!+M34678.3A!,4&.13A.!71.<5%!6171%!fRYDúg#!ê!&3+T%G!C6%M+6+2!MA=%!
C+26.8-.3A! &438.1A! %! 167M5%#! S+57&.314F%'! C+! C6+2.65.! 3.!
434=%,%6+24=40IY! 4! -+57&.314F%'! C+! 1.G3%<.05+&7! +M0=78%243%9! %&.=40I!
1+=I5+!-='![\!%,!]]]!C6%M+6+2!f$+g#!

d. D$1&'('%)$ ./-0#+#"%+#$'&) 

k7:.012791! 1+=I5+! -2.! %,2.013A.! 4=I1.6341%2A! 61713A&!
0U%T&+&43+&.64&e! 43.6+%-3A.! %! +0F%==+&.16%<.05%.! C6%M+6A#!
m3.6+%-3A.! C6%M+6A! |! ~1+! M.,8%-5+013A.! C6%M+6AY! 2! 5+1+6AG!
&.G43%<.05%.! -.14=%! %0C+=I,7910'! -='! C.6.-4<%! 34! %,&.6%1.=I3+.!
7016+/012+!-433AG!+!56+2'3+&!-42=.3%%#!S='!+C6.-.=.3%'!0%01+=%<.05+T+!%!
-%401+=%<.05+T+!-42=.3%'!2!~1+&!C6%M+6.!%0C+=I,7.10'!+MA<3A.!&438.14!%!
U+3.3-+05+C!-='!%,&.6.3%'!56+2'3+T+!-42=.3%'#!

y0F%==+&.16%<.05%.! C6%M+6A! 34<%3491! 64M+141I! 421+&41%<.05%Y! 545!
1+=I5+!&438.14!34-.24.10'!34!2.6G399!<401I!675%#!{454<%243%.!&438.1A!%!
01642=%243%.!2+,-7G4!%,!3..!C6+%,2+-'10'!0!C+&+:I9!~=.516+33AG!06.-012#!
B,&.3.3%'!2+=3A!-42=.3%'!C.6.-4910'!34!+0F%==+&.16%<.05+.!7016+/012+Y!
%! -='! 640<.14! 0%01+=%<.05+T+! %! -%401+=%<.05+T+! -42=.3%'Y! C+54,41.=%!
5+1+6+T+! C+'2='910'! 34! F%U6+2+&! %3-%541+6.Y! %0C+=I,7.10'Y! 545! C642%=+Y!
%3-%2%-74=I3A/! 4=T+6%1&#! E6%3%&4'! 2+! 23%&43%'! 3.1+<3+01I!
47057=I141%23+/! 1.G3%5%Y! 34%M+=..! C6.-C+<1%1.=I3A&! 246%431+&!
+M+67-+243%'! -='! &4=+M9-8.13AG! 7<6.8-.3%/! '2='910'! C6+l.-l%.!
C+2.657! %! 3.-+6+T%.! ~=.516+33A.! C6%M+6AY! 7! 5+1+6AG! .01I! +CF%'! 2AM+64!
67<3+T+!0<%1A243%'!C+54,43%/!f%"g&'

V6+&.! 1+T+Y! 07:.012791! -+C=.6+205%.! C=.1%,&+T64U%<.05%.! &+3%1+6AY!
&+3%1+6A! 0+! 02.1+-%+-3A&%! ~=.&.314&%! %! &+3%1+6A! 0!
1.3,%+&.16%<.05%&%! -41<%54&%#! j1%! C6%M+6A! C6%&.3'910'! -='!
0C.F%4=I3AG! F.=./! %! l%6+5+! 3.! %0C+=I,7910'#! y3%! 3.! 6400&416%24910'! 2!
3401+':.&! -+57&.31.Y! 3+! 3.+MG+-%&+! +1&.1%1IY! <1+! %G! 23.-6.3%.! %!
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23.-6.3%.! 43.6+%-3AG!%! +0F%==+&.16%<.05%G!C6%M+6+2! +07:.012='.10'!34!
+03+2.!+-3%G!%!1.G!8.!+M:%G!C+-G+-+2#!!

e. 4+5%+.'C E$1&'('%)* ./-0#+#"%+#$'&+, 

J.,61713A.! 0U%T&+&43+&.16AY! 5+1+6A.! 34-=.84:%&! +M64,+&!
+M0=78%24910'Y!54=%M67910'!%!C6+2.6'910'Y!+M.0C.<41!1+<3+01I!%,&.6.3%/Y!
0+C+0142%&79! 0! 1+<3+01I9! 0+-.684:%G! 6171I! C6%M+6+2#! H+<3+01I! ~1%G!
4=I1.6341%23AG! 0U%T&+&43+&.16+2! +C6.-.='.10'! 6.,7=I1414&%!
C6+G+8-.3%'! C6%M+6+&! %0CA143%'! 2! 0++12.1012%%! 0! C6+1+5+=+&! C+2.65%#!
{4-=.84:%&! +M64,+&! +154=%M6+2433A.! %! C+=7<49:%.! 3.+MG+-%&+.!
+M0=78%243%.! C6%M+6AY! 5+1+6A.! ~50C=741%67910'! 2! 0++12.1012%%! 0+!
0C.F%U%54F%'&%! C6+%,2+-%1.='Y! 2! 0+01+'3%%! +12.<41I! 0++12.101279:%&!
16.M+243%'&! f%*g#' E+=7421+&41%<.05+.! 7016+/012+Y! C6.-34,34<.33+.! -='!
%,&.6.3%'! 56+2'3+T+! -42=.3%'! 2! &.-%F%305%G! 7<6.8-.3%'G! 0!
+T643%<.33A&%! 6.07604&%Y! 0++12.101279:..! 56%1.6%'&Y! 64,64M+1433A&!
*0.&%63+/!+6T43%,4F%./!,-642++G643.3%'!f*y@gY!%!%&.9:..!64,7&379!F.37Y!
C6+l=+! C6+F.-76A! 1.G3%<.05+/! %! C+=.2+/! C+2.65%Y! C6+2+-%2l./0'! 2!
0+167-3%<.012.!0!*y@!f##g#!

f. 7"8-E&+,6" 

V4=%M6+254! |! ~1+! C6+F.-764! 0+C+0142=.3%'! ~14=+33+/! 2.=%<%3A! %!
2.=%<%3AY! C+=7<.33+/! 2! 6.,7=I141.! 1.01%6+243%'! C6%M+64#! J6%14305+.!
+M:.012+! T%C.61.3,%%! fâ•_g! +C7M=%5+24=+! 675+2+-012+! C+! 34-=.84:.&7!
%0C+=I,+243%9! 3.%324,%23AG! C+=7421+&41%<.05%G! 0U%T&+&43+&.16+2Y!
5+1+6+.! C6.-0142='.1! 0+M+/! 64,-.=! 675+2+-0124! C+! =.<.3%9! T%C.61.3,%%!
f%+g&! E6+1+5+=A! -='! 757BP! 1%C+2! %,&.6%1.=I3AG! 7016+/012! |! 545! 61713AGY!
145! %! M.,61713AG! |! 25=9<491! 34-=.84:..! +M0=78%243%.Y! 54=%M6+257! %!
C+2.657#!!

m&.6%543054'! 546-%+=+T%<.054'! 400+F%4F%'! 2! 02+%G! 6.5+&.3-4F%'G! f!-g'
+1&.<4.1Y! <1+! 20.! 67<3A.! 7016+/0124! |! 61713A.! %! 43.6+%-3A.!
0U%T&+&43+&.16A! |! -+=83A! 6.T7='63+! C6+G+-%1I! C6+2.657! 34! 1+<3+01I!
&.G43%,&4!6.T%0164F%%!-42=.3%'#!

m3.6+%-3A.!C6%M+6A! 0=.-7.1!C6+2.6'1IY! C+-0+.-%3%2!&43+&.16!5! 61713+/!
167M5.! %=%! ~=.516+33+&7! 1.01%679:.&7! 7016+/0127! 0! Çd+M64,3+/! 167M5+/#!
S+! 3454<%243%'! 2+,-7G4! 2! &438.17! 016.=54! C6%M+64! -+=834! +014241I0'! 34!
37=.2+/! +1&.15.! %! 6.T%016%6+241I! C+54,43%.! 2! C6.-.=4G! ]!&&!61#!01#! C6%!
,454<%243%%!2!&438.17!2+,-7G4!-+!C+54,43%'!-42=.3%'!2!QRR!%![RR!&&!61#!01#!
E+0=.!01642=%243%'!2+,-7G4!%,!&438.1A!016.=54!C6%M+64!-+=834!2.6371I0'!
5! 37=.2+/! +1&.15.#! $+1'! +M! ~1+&! %! 3.! T+2+6%10'! 2! 6.5+&.3-4F%'GY! 0=.-7.1!
+M641%1I! 23%&43%.! 34! 1+Y! <1+! %0C+=I,+243%.! 2! F.='G! 0+C+0142=.3%'!
~=.516+33+T+! C+-54<%249:.T+! 7016+/0124! C+,2+='.1! +M.0C.<%1I! 1+<3+01IY!
5+1+64'!34!C+6'-+5!2Al.!01.C.3%!1+<3+01%!C+54,43%/!61713+T+!01+=M4Y!<1+!
+Mz'03'.10'!5+=.M43%'&%Y!C6%07:%&%!61713+&7!&43+&.167!f!#g#!

E6+F.-76A!54=%M6+25%!C+,2+='91!+M.0C.<%1I!U735F%+3%6+243%.!C6%M+64!2!
0++12.1012%%!0+!0C.F%U%54F%'&%!C6+%,2+-%1.='#!
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g. A+,$&6" 

E+2.654!|!~1+!C6+F.-76AY!2AC+=3'.&A.!0!F.=I9!+C6.-.=.3%'!2+,&+83+01./!
%,&.6%1.=I3+T+! 06.-0124! C+54,41I! 1+<379! 2.=%<%37! C6%! 1.01%6+243%%! 34!
=9-'G#! S='! C6+2.-.3%'! C+2.65%! 0U%T&+&43+&.16+2! 34%M+=..! l%6+5+!
%0C+=I,7910'! C6+1+5+=A! m00+F%4F%%! 0+-./012%'! %0C+=I,+243%9!
&.-%F%305+T+! +M+67-+243%'! fZZb`g! %! â•_Y! G+1'! h4M+<4'! T67CC4! C+!
&+3%1+6%3T7! %,&.6.3%/! 56+2'3+T+! -42=.3%'! Ö26+C./05+T+! +M:.0124!
%,7<.3%'!T%C.61.3,%%!64,64M+14=4!M+=..!C6+01+/!&.8-7346+-3A/!C6+1+5+=!
f!$g#' k<%14.10'Y! <1+! 7016+/0124Y! 5+1+6A.! C6+l=%! C+2.657! 34! 0++12.1012%.!
56%1.6%'&! ~1%G! C6+1+5+=+2Y! 0++12.1012791! 0+26.&.33+&7! 1.G3%<.05+&7!
76+239!0!1+<5%!,6.3%'!1+<3+01%!C+54,43%/!2!5=%3%<.05%G!70=+2%'G#!V!<%0=7!
C6%M+6+2Y! 5+1+6A.! 0++12.1012791!16.M+243%'&!~1%G!C6+1+5+=+2Y! +13+0'10'!
61713A.Y! 43.6+%-3A.! %! 421+&41%<.05%.! C6%M+6A! %,&.6.3%'! 56+2'3+T+!
-42=.3%'Y!C6.-34,34<.33A.!-='!5=%3%<.05+T+!%0C+=I,+243%'!2!&.-%F%305%G!
7<6.8-.3%'Gt! +0F%==+&.16%<.05%.! 421+&41%<.05%.! C6%M+6A! %,&.6.3%'!
56+2'3+T+! -42=.3%'Y! +0F%==+&.16%<.05%.! 421+&41%<.05%.! C6%M+6A! -='!
04&+01+'1.=I3+T+!%,&.6.3%'!-42=.3%'!2!2.6G3./!<401%!675%!%=%!34!,4C'01I.Y!
%! C6%M+6A! -='! 3.C6.6A23+T+! f071+<3+T+g! &+3%1+6%3T4! 461.6%4=I3+T+!
-42=.3%'#!

V6%1.6%%! 5=400%U%54F%%! C6%M+6+2Y! 64,64M+1433A.! â•_! f0&#!14M=%F7!(#QgY!
+03+243A! 34! 0+C+0142=.3%%! C+54,41.=./! 56+2'3+T+! -42=.3%'Y! %,&.6.33+T+!
1.01%67.&A&! C6%M+6+&Y! 0! C+54,41.='&%! -42=.3%'Y! %,&.6.33+T+!
C+-T+1+2=.33A&%!34M=9-41.='&%!0!C+&+:I9!61713+T+!0U%T&+&43+&.164!%!
U+3.3-+05+C4!f!%g&'V=400!C6%M+64!,42%0%1!+1!C6+F.313+/!-+=%!C+54,43%/!2!
C6.-.=4G!(!&&!61#!01#Y!QR!&&!61#!01#!%!Q(!&&!61#!01#!61713+T+!0143-4614#!*+!20.G!
~1%G! 16.G! T67CC4G! C6+F.313A.! -+=%! -+=83A! MA1I! M+=Il.! %=%! 6423A!
2.=%<%34&Y! 754,433A&! 2! 14M=%F.! -='! +C6.-.=.3%'! 5+356.13+T+! 5=4004#!
E6%M+6AY! 5+1+6A.! -+01%T491! 5=4004!Z! %=%! â! C6%! %,&.6.3%%! 545!
0%01+=%<.05+T+Y! 145! %! -='! -%401+=%<.05+T+! -42=.3%'Y! C+-G+-'1! -='!
5=%3%<.05+T+!%0C+=I,+243%'#!!

1(23%-( 5.1 4&%5#&%% 63(""%7%6(-%%, 8&%')59# :&%5('"6%$ *2;#"5/*$ 
%,<=#'%) +%8#&5#',%% 

 >2"*3?5'() &(,'%-( $#@.< "5('.(&5*$ % 5#"5%&<#$9$ 
8&%2*&*$ 

43("" A5 $$ &5. "5. A10 $$ &5. "5. A15 $$ &5. "5. 

A 60% 85% 95% 

B 50% 75% 90% 

C 40% 65% 85% 

D  #&D% (*"::" C  
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E6+%,2+-%1.=I!%=%!3.,42%0%&+.! 2.-+&012+! ,4C+=3'91!C6+1+5+=A!C+2.65%Y!
5+1+6A.! C+-12.68-491! 0++12.1012%.! 0143-4614&Y! 7014342=%249:%&!
16.M+243%'! 5! 1.G3%<.05%&! G46451.6%01%54&#! Ö0=%! C6%M+6! 34-=.84:%&!
+M64,+&! +154=%M6+243! 2! 0++12.1012%%! 0! %301675F%'&%! C6+%,2+-%1.='! C+!
1.G3%<.05+/! ~50C=7414F%%! %! 0++12.10127.1! 0143-4614&Y! 7014342=%249:%&!
16.M+243%'! 5! 1.G3%<.05%&! G46451.6%01%54&Y! 1+! ~1+1! C6%M+6! M7-.1! -4241I!
34-.83A.! C+54,43%'#! E+57C41.=9! -+=83A! MA1I! C6.-0142=.3A! 6.,7=I141A!
2AC+=3.3%'! C6+1+5+=4! C+2.65%! %! 20.! 6.,7=I141A! C6+F.-76A! 54=%M6+25%Y!
C6.-0142=.33A.!C6+%,2+-%1.=.&#!

è"p! LÄ! "x#! f!!g' C+-T+1+2%=%! +M,+6! +C7M=%5+2433AG! &41.6%4=+2!
%00=.-+243%/Y! C+02':.33AG! 421+&41%<.05%&! F%U6+2A&! C6%M+64&#! j1+1!
+M,+6! +G241A24.1! QQ\! %00=.-+243%/! %,! [[!01643#! E+2.654! C6%M+6+2!
C6+2+-%=40I! C+! &.3Il./! &.6.! 2! 0++12.1012%%! 0! +-3%&! %,! C6%,3433AG!
C6+1+5+=+2e! C6+1+5+=! â•_Y! QOO\!T+-t! C6+1+5+=! ZZb`Y! [RR[!T+-t! %=%!
&.8-7346+-3A/! C6+1+5+=! Ö26+C./05+T+! +M:.0124! %,7<.3%'! T%C.61.3,%%!
fv•_d`�gY![RR[!T+-#!*!1.G!0=7<4'GY!5+T-4!-='!C+2.65%!%0C+=I,+24=0'!C6+1+5+=!
â•_Y! [(! %,! \Q!C6%M+64! fKQúg! 7-+2=.12+6%1.=I3+! C6+l=%! %0CA143%'t! 2! 1.G!
0=7<4'GY! 5+T-4! %0C+=I,+24=0'! C6+1+5+=! ZZb`Y! %0CA143%'! C6+l=%! \D! %,!
]Q!C6%M+64! fORúgt! 4! 2! 1.G! 0=7<4'GY! 5+T-4! %0C+=I,+24=0'! C6+1+5+=! v•_d`�Y!
%0CA143%'!C6+l=%!\]!%,!\(!C6%M+6+2!fODúg#!

k=.-7.1! +M641%1I! 23%&43%.! 34! 1+Y! <1+! 2! 0++12.1012%%! 0! C6+1+5+=+&!v•_d`�!
16.M7.10'! C6+2+-%1I! C+2.657! \\!1.01%67.&AG! .-%3%FY! 2! 1+! 26.&'! 545!
C6+1+5+=A! â•_! %! ZZb`! 16.M791! 1.01%6+243%'! K(!145%G! .-%3%F! f%$g#' S='!
+M.0C.<.3%'' 1+<3+01%! 0U%T&+&43+&.164! C+&%&+! 0++12.1012%'! 56%1.6%'&!
C6+1+5+=4! C+2.65%! 3.+MG+-%&+! 6.T7='63+! C6+2+-%1I! 54=%M6+257! %!
1.G3%<.05+.!+M0=78%243%.!C6%M+6+2#!

h. ;+@&+.) .'+-#+.'- 

h1713A.! %! 43.6+%-3A.! 0U%T&+&43+&.16A! 2! +03+23+&! 01+'1! +-%345+2+Y!
7<%1A24'! 1+Y! <1+! %! 1.! %! -67T%.! C6%M+6AY! 545! C642%=+Y! C6+%,2+-'10'! +-3+/!
5+&C43%./#! y0F%==+&.16%<.05%.! 421+&41%<.05%.! C6%M+6A! 01+'1! -+6+8.!
f!(g#!

i. !"#$%" &'('%)* ./-0#+#"%+#$'&+,  

N4/B!:! E6+2.-%1.! &.6+C6%'1%'! Q|\!~14C+2! %,! 64,-.=4Y! C+02':.33+T+!
,4&.3.!61713AG!1.6&+&.16+2#!

N4/B!J! {4!+03+243%%!C6.-0142=.33+/!2Al.!%3U+6&4F%%!+C6.-.=%1.!1%C!
0U%T&+&43+&.164Y! 5+1+6A/! 7-+2=.12+6%1! C+16.M3+01%! 24l%G!
7<6.8-.3%/!f0&#!C6%=+8.3%.![g#!

N4/B!@! yC6.-.=%1.! C+0142:%5+2Y! 5+1+6A.! &+T71! C6.-+0142%1I!
2AM6433A/! 24&%! 1%C! 0U%T&+&43+&.16+2#! *! 64&54G! C6+F.004!
2AM+64!C6%M+64!&+8.1!MA1I!F.=.0++M64,3+!C6+2.01%!%0CA143%'!2!
7<6.8-.3%%Y! <1+MA! +F.3%1I! C6%M+6A! 0! 1+<5%! ,6.3%'! 7-+M0124!
~50C=7414F%%Y! 2AC+=3.3%'! 16.M+243%/! +! 54=%M6+25.! %!
+M0=78%243%%! C6%M+64Y! C6.-C+=4T4.&AG! 06+54G! 70143+25%Y!
54=%M6+25%! %! +M0=78%243%'! C6%M+6+2! %! +M7<.3%'! C.60+34=4#!
E+0=.! C+=7<.3%'! +12.1+2! +1! C+=I,+241.=./! C6%M+64! &+83+!
C6%3'1I!6.l.3%.!+!16.M7.&+&!1%C.!%!&+-.=%!0U%T&+&43+&.164#!!
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7"'"8+0- E$1&'('%)* @&-E+&+, 

*! 347<3+/! =%1.64176.! +C7M=%5+243A! 6.,7=I141A! &3+T+<%0=.33AG!
%0CA143%/!07:.01279:%G!C6%M+6+2!2!0++12.1012%%!0!C6+1+5+=4&%!C+2.65%#!
{.05+=I5+! 3.,42%0%&AG! T67CC! 0+0142%=%! 5414=+T%! +1<.1+2! +! C+2.65.! %!
C6.-0142%=%!6.,7=I141A!C+2.65%!64,=%<3AG!&+-.=./!2!U+6&.!14M=%F#!!

{4! 2.Md04/1.! J6%14305+T+! +M:.0124! %,7<.3%'! T%C.61.3,%%! 2.-.10'! 5414=+T!
C6%M+6+2Y! C6+l.-l%G! %0CA143%'! 2! 0++12.1012%%! 0! C6+1+5+=4&%! C+2.65%Y! 0!
754,43%.&! F.3! %! -67T+/! %3U+6&4F%%e! WÄÄûeaaõõõ#)WÅo;#ouPa)xoo?¶!
ûuLÅÅwuL¶xXÅÄ#ÅÄq#!

{4!2.Md04/1.!+6T43%,4F%%!?")x!v?w;"ÄXop"x!ìuwÅÄ!64,&.:.3A!5414=+T!%,-.=%/!
%! 6.,7=I141A! %=%! -433A.! +M! +1071012%%! 6.,7=I141+2! %0CA143%/! 2!
0++12.1012%%! 0+! 20.&%! 16.&'! C6+1+5+=4&%! C+2.65%e!
WÄÄûeaaõõõ#?")xL?w;"ÄXop"x#ouPaÅûWåPqoq"poqLÄLuÅ#WÄqx!!

N4/B!L! yC6.-.=%1.! T64U%5! C+~14C3+T+! 23.-6.3%'! 3+2AG! C6%M+6+2#!
k=.-7.1! C6.-70&+16.1I! 26.&'Y! 3.+MG+-%&+.! -='! 70143+25%! %=%!
,4&.3A! C6%M+6+2! %Y! C6%! 3.+MG+-%&+01%Y! %G! 54=%M6+25%#!
{.+MG+-%&+! 64,64M+141I! 0143-4613A.! C6+F.-76A! ~50C=7414F%%!
3+2AG! C6%M+6+2! %! C6+T64&&A! +M7<.3%'! -='! 5=%3%<.05%G!
C+=I,+241.=./! %! 1.G3%<.05+T+! C.60+34=4#! S='! +M.0C.<.3%'!
&450%&4=I3+/! ~UU.51%23+01%!C6+F.-76A!%!C6+T64&&A!+M7<.3%'!
-+=83A! MA1I! 64,64M+143A! 0+2&.013+! 0! C.60+34=+&Y! 5+1+6A/!
M7-.1!C+=I,+241I0'!3+2A&%!C6%M+64&%#!

N4/B!C! k+0142I1.! M9-8.1! C6+T64&&A! ,4&.3AY! C6.-70&416%249:%/!
,457C57! C6%M+6+2Y! %G! 70143+257Y! .0=%! ~1+! 3.+MG+-%&+Y! +M7<.3%.!
C.60+34=4! C6%&.3.3%9! 3+2AG! C6%M+6+2Y! T64U%5! 54=%M6+25%! %!
1.G3%<.05+T+! +M0=78%243%'Y! %,z'1%.! %! G643.3%.! 61713AG!
C6%M+6+2! %! ,457C57! 640G+-3AG! &41.6%4=+2Y! 3.+MG+-%&AG! -='! %G!
6.T7='63+T+!1.G3%<.05+T+!+M0=78%243%'#!!

N4/B!O! k+0142I1.!0C.F%U%54F%9!-='!1.3-.63+T+!C6.-=+8.3%'!C+!,457C5.!
4=I1.6341%23AG! C6%M+6+2! 0! 754,43%.&! 5+=%<.0124! .-%3%FY!
5+1+6A.! 16.M7.10'! ,457C%1I#! E+-6+M3+! +0143+2%1.0I! 34! 145%G!
2+C6+04GY! 545! 0++12.1012%.! 70143+2=.33A&! 0143-4614&Y!
T46431%/3A.! 16.M+243%'! %! =9MA.! -67T%.! &.013A.! 70=+2%'#!
S./0127/1.! 2! 0++12.1012%%! 0+! 0143-4613A&%! C6+F.-764&%!
C6+2.-.3%'! 5+357603AG! 1+6T+2! %=%! -67T%G! &.1+-+2! ,457C+5#!
E6+2.6I1.! C6.-0142=.33A.! C+0142:%54&%! C45.1A! C6.-=+8.3%/!
34! 0++12.1012%.! 70143+2=.33A&! 0143-4614&! %! -67T%&!
0C.F%U%54F%'&#! H6.M7/1.! C6.-+0142=.3%'! 0.61%U%541+2! %=%!
C+-12.68-.3%/! 0++12.1012%'! 0143-4614&Y! +0+M.33+! +1! 3+2AG!
C+0142:%5+2! %=%! C+0142:%5+2Y! 3.! ,46.T%016%6+2433AG! 2!
34F%+34=I3AG!%=%!&.8-7346+-3AG!6..0164G!0.61%U%F%6+2433AG!
C6+-751+2#! B,7<%1.! 2+,&+83+01%! C+0142:%54! C+! +M.0C.<.3%9!
02+.26.&.33AG! C+0142+5! 3.+MG+-%&+T+! 5+=%<.0124! C6%M+6+2! 2!
0++12.1012%%!0! T64U%5+&!C+~14C3+T+!23.-6.3%'!3+2AG!C6%M+6+2#!
*AM.6%1.!C+0142:%54!-='!7<401%'!2!C6+.51.#!!
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N4/B!G! h400&+16%1.! 16.M+243%'! 2AM6433+T+! C+0142:%54! 5! 54=%M6+25.!%!
1.G3%<.05+&7! +M0=78%243%9! 0U%T&+&43+&.16+2! %! C6%+M6.1%1.!
3.+MG+-%&+.! +M+67-+243%.#! yC6.-.=%1.Y! 5+&7! M7-.1! C+67<.3+!
C6+2.-.3%.! 3.+MG+-%&+/! 54=%M6+25%! %! C+2.65%! %! 545%&! M7-.1!
T64U%5!C6+2.-.3%'!~1%G!C6+F.-76#!E6%!3.+MG+-%&+01%!+M641%1.0I!
5! C+0142:%57! ,4! C+&+:I9! 2! C=43%6+243%%! C+-T+1+25%! %!
C+2Al.3%%!524=%U%54F%%!C.60+34=4#!

N4/B!P! E+-T+1+2I1.! &.014! -='! 26.&.33+T+! 05=4-%6+243%'! C+01.C.33+!
03%&4.&AG! 0! ~50C=7414F%%! 61713AG! %,&.6%1.=I3AG! C6%M+6+2#!
Ö0=%! 2! 01643.! %&.910'! 0++12.101279:%.! 16.M+243%'&!
C6.-C6%'1%'! C+! 71%=%,4F%%! +1G+-+2! 6171%Y! +C6.-.=%1.!
,43%&49:790'!+1G+-4&%!+6T43%,4F%9Y!5+1+64'!M7-.1!+12.<41I!,4!
71%=%,4F%9! 6171I0+-.684:%G! C6%M+6+2Y! %! 64,64M+14/1.!
C6+F.-76A!%G!%,z'1%'!%!C.6.-4<%#!

N4/B!Q! E6+%,2.-%1.! ,457C57! C6%M+6+2! 2! 0++12.1012%%! 0! T64U%5+&!
C+~14C3+T+!23.-6.3%'!3+2AG!%,&.6%1.=I3AG!06.-012#!!

N4/B!:R! E6+2.-%1.! C6.-246%1.=I3A.! %0CA143%'! %=%! 54=%M6+257! 2!
0++12.1012%%!0+!0C.F%U%54F%'&%!C6+%,2+-%1.='#!S='!C6+2.-.3%'!
54=%M6+25%! 3.+MG+-%&+! %0C+=I,+241I! ~=.516+33A/! %,&.6%1.=I!
-42=.3%'#!

N4/B!::! E6+2.-%1.! ,4C=43%6+2433A.! &.6+C6%'1%'! C+! C+-T+1+25.!
C.60+34=4! 5! ~50C=7414F%%! %! 1.G3%<.05+&7! +M0=78%243%9! 3+2AG!
C6%M+6+2#! E+C6+0%1.! C+0142:%54! +54,41I! 24&! C+&+:I!%! C6%3'1I!
7<401%.!2!C6+F.00.!C+-T+1+25%!C.60+34=4#!

N4/B!:J! h40C6.-.=%1.! %=%! 70143+2%1.! 3+2A.! C6%M+6A! 2&.01+! 0146AG!
61713AG! 0U%T&+&43+&.16+2#! ê-4=%1.! 0146A.! C6%M+6A! %!
C+&.01%1.! %G! 34! G643.3%.! 2! C6.-34,34<.33AG! -='! ~1+T+! &.014G!
05=4-%6+243%'#! Ö0=%! 2! 01643.! %&.910'! 0++12.101279:%.!
16.M+243%'&! C6.-C6%'1%'! C+! 71%=%,4F%%! 6171%Y! C.6.2.,%1.! %!
71%=%,%67/1.!6171I0+-.684:%.!C6%M+6A!2!70143+2=.33AG!&.014G!
7-4=.3%'! +1G+-+2! 2! 0++12.1012%%! 0! &.013A&%! C642%=4&%!
71%=%,4F%%!+C403AG!+1G+-+2#!

N4/B!:@! yM.0C.<I1.! &+3%1+6%3T! %! 5+316+=I! ,4! 34-=.84:%&!
%0C+=I,+243%.&! %! 1.G3%<.05%&! +M0=78%243%.&! M.,61713AG!
0U%T&+&43+&.16+2! %! ~5+=+T%<.05%! M.,+C403A&! 7-4=.3%.&!
+1G+-+2Y!2!1+&!<%0=.!C6%M+6+2!2!5+3F.!06+54!0=78MA#!

!
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VI. !"#$%" 

h1713A.! 1.6&+&.16A! %! 0U%T&+&43+&.16A! &+83+! ,4&.3%1I!
4=I1.6341%23A&%!C6%M+64&%Y!5+1+6A.!+M.0C.<%2491!1+<3+01I!%,&.6.3%'!%!
7-+M3A! -='! %0C+=I,+243%'! 2! 5=%3%<.05%G! 70=+2%'G#! j1%! 4=I1.6341%23A.!
246%431A!0=.-7.1!6400&+16.1I!2!0=7<4'G!,4&.3A!%=%!C+~14C3+T+!%,z'1%'!%,!
~50C=7414F%%!61713AG!C6%M+6+2Y!%0C+=I,7.&AG!2!&.-%F%305%G!7<6.8-.3%'G#!
y154,! +1! %0C+=I,+243%'! 2! ~1%G! C6%M+64G! 6171%Y! C+1.3F%4=I3+T+!
3./6+1+50%34Y! +M.0C.<%24.1! ,4:%17! &.-%F%305%G! 64M+13%5+2! %! =%FY!
5+1+6AG! +3%! +M0=78%2491#! H45%&! +M64,+&Y! ~1+! 1458.! 0C+0+M0127.1!
7=7<l.3%9! ,-+6+2I'! C4F%.31+2#! *! 3401+':.&! 675+2+-012.! %,=+8.3!
C+~14C3A/! C+-G+-! 5! C+01.C.33+&7! 2A2+-7! %,! ~50C=7414F%%! 61713AG!
1.6&+&.16+2! %! 0U%T&+&43+&.16+2#! y0+M+.! 23%&43%.! 7-.='.10'! 2+C6+04&!
34=%<%'! %! 01+%&+01%! 4=I1.6341%23+T+! +M+67-+243%'! %! .T+! 0++12.1012%9!
07:.01279:%&! &.8-7346+-3A&! %=%! 34F%+34=I3A&! 0143-4614&! 0! 7<.1+&!
1+T+Y!<1+!145%.!C6%M+6A!-+=83A!C6+/1%!34-=.84:%.!C6+F.-76A!C+2.65%!7!
C6+%,2+-%1.='! %! +154=%M6+243A! C+=I,+241.=.&#! Ö0=%! ~1%! 40C.51A! M7-71!
7<1.3A!%!,4&.34!+M+67-+243%'!M7-.1!C6+2+-%1I0'!C+~14C3+!2!0++12.1012%%!0!
6.5+&.3-4F%'&%Y!C6.-0142=.33A&%!2!3401+':.&!-+57&.31.Y!3+2A.!C6%M+6A!
C+,2+='1! +M.0C.<%1I! ~52%24=.31379! 1+<3+01I! %,&.6.3%/! %! 0+C+0142%&+.!
7-+M012+!%0C+=I,+243%'!2!5=%3%<.05%G!70=+2%'G#!
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!"#$%&'(#' 1 

!"#$%&" A1.1  !'(#)*"+%, - &%.')*/0 1('0)0(1'"0 

y03+23A.!C464&.16A!.26+C./05+T+!0143-4614!v^!Q[]DRd\e[RRRùZxe[RROe!

2"'"0(1' 3'"1-", 45(&%.%-"&%, 6(1)7%-" %45/1"+%8 
!"#$%&"'()* +*,-$.%&"/ 
,*0123)*$.( 4 -#"5"))*& 
+%","5*)2 %5&212)%/ 
.2&,21".-1 

0,1 °C 6%","5*) %5&212)%/ 
.2&,21".-17 .2'"  
35,5–42,0 °C 
6%","5*) .2&,21".-17 
*#1-8"9:2; $12+7  
18–28 °C 

!2.*+, -#"5"))7; 4 
,-)#.2 7.3  
EN 12470-3:2000 

 0,2 °C <)2 4732-#"5"))*0* 
+%","5*)" %5&212)%/ %'% 
+%","5*)" .2&,21".-17 
*#1-8"9:2; $12+7 

 

!%)%&"'()7; +%","5*) 
%5&212)%; 

35,5–40,0 °C !2.*+, -#"5"))7; 4 7.2  
EN 12470-3:2000 

="51232)%2  
(>%?1*4*2 ,1%1":2)%2) 

0,1 °C %'% &2)(32 <%5-"'()"/ ,1*421#" 

="@*A%; +%","5*) 
.2&,21".-17 *#1-8"9:2; 
$12+7 

10–35°C !2.*+, -#"5"))7; 4 7.7  
EN 12470-3:2000 

B1%&2A")%2: C$'% >%?1*4*; .21&*&2.1 %&22. *+)*1"5*47; 5":%.)7; A2D*' +".A%#", .* .21&*&2.1 4&2$.2 $ 
A2D'*& +".A%#" +*'82) *.42A".( 4732-#"5"))7& .12@*4")%/&.  



26 !"#$%" &'('%)* '$&#+#$'&+, - ./-0#+#"%+#$'&+, , .-.'$#$ 12&",++*&"%$%-3 

!"#$%&" A1.1  !'(#)*"+%, - &%.')*/0 1('0)0(1'"0 (!"#$#%&'()') 

y03+23A.!C464&.16A!Z_ìb!vQQQ[dRR!f712.68-.3A!C+21+63+!2![RR>!T+-7ge!

2"'"0(1' 3'"1-", 45(&%.%-"&%, 
6(1)7%-" 
%45/1"+%8 

!"#$%&"'()* +*,-$.%&"/ 
,*0123)*$.( 4 -#"5"))*& +%","5*)2 
%5&212)%/ .2&,21".-1 

±0,3 °C 6%","5*) %5&212)%/ 
.2&,21".-17 <35,8 °C 
6%","5*) .2&,21".-17 
*#1-8"9:2; $12+7: 
$&. )%82 

!2.*+, -#"5"))7; 4 
5.4 ASTM E1112-00 

 ±0,2 °C 6%","5*) %5&212)%/ 
.2&,21".-17: 35,8–<37 °C 
6%","5*) .2&,21".-17 
*#1-8"9:2; $12+7: 
$&. )%82 

 

 ±0,1 °C 6%","5*) %5&212)%/ 
.2&,21".-17 37–39 °C 
6%","5*) .2&,21".-17 
*#1-8"9:2; $12+7: $&. 
)%82 

 

 ±0,2 °C 6%","5*) %5&212)%/ 
.2&,21".-17: >39–41 °C 
6%","5*) .2&,21".-17 
*#1-8"9:2; $12+7: $&. 
)%82 

 

 ±0,3 °C 6%","5*) %5&212)%/ 
.2&,21".-17: >41°C 
6%","5*) .2&,21".-17 
*#1-8"9:2; $12+7: $&. 
)%82 

 

E*A)*$.( % *.#'*)2)%2 =25-'(.".7 .2$." +*'8)7 %&2.( 
1"$3%12))-9 )2*,12+2'2))*$.( (k = 3),  
)2 ,12473"9:-9 0,045 °C 

F&. ,. 5.6 ASTM 
E1112-00 

6%","5*) %5&212)%/ 35,5–41,0 °C G%?1*4*; +%$,'2; 

="51232)%2 (>%?1*4*2 ,1%1":2)%2) <0,1 °C G%?1*4*; +%$,'2; 
="@*A%; +%","5*) .2&,21".-17 
*#1-8"9:2; $12+7 

16–40 °C ,1% *.)*$%.2'()*; 4'"8)*$.% 
15–95% (@25 #*)+2)$">%%) 

!2.*+, -#"5"))7; 4 
5.5.1 ASTM E1112-00 



 6&-7+8$%-$ I 27 

!"#$%&" A1.1  !'(#)*"+%, - &%.')*/0 1('0)0(1'"0 (!"#$#%&'()') 

S67T%.! 2483A.! +03+23A.! C464&.16A! 0143-461+2! v^! %! Z_ìbt! 0++12.101279:%.!
64,-.=A!2!0++12.101279:%G!0143-4614G!754,43A!2!05+M54G!ß!®e!

2"'"0(1' 
3'"1-", 45(&%.%-"&%, 41"+7"'1" 
EN 12470-3:2000 

3'"1-", 45(&%.%-"&%, 41"+7"'1" 
ASTM E1112-00 

F%0)"' ,12+-,128+2)%/ 
* 47D*+2 %5 +%","5*)" 

H$.1*;$.4* +*'8)* ,*+"4".( 
4%5-"'()*2 %'% 54-#*4*2 
,12+-,128+2)%2 4 $'-A"/D, #*0+" 
%5&212))"/ .2&,21".-1" 47D*+%. %5 
-#"5"))*0* +%","5*)" %5&212)%/  
[$&. 1"5+2'7 6.2.1. % 7.2] 

)/+ 

6%)"&%A2$#"/ 12"#>%/ 60 $2#-)+ ,1% #*)#12.)7D -$'*4%/D 
[$&. 1"5+2'7 6.2.4 % 7.4] 

)/+ 

I??2#. D1")2)%/ H$.1*;$.4* +*'8)* *.42A".( 
.12@*4")%9 EN 4 *.)*32)%% .*A)*$.% 
,*$'2 D1")2)%/ 4 )2*.#17.*; 
,214%A)*; -,"#*4#2 ,1% ,/.% 1"5)7D 
.2&,21".-1"D 4 .2A2)%2 24 A"$*4 ,* 
#"8+*&- ,*#"5")%9 ,*$'2+*4".2'()* 
[$&. 1"5+2'7 6.3.2 % 7.8] 

H$.1*;$.4* +*'8)* *.42A".( 
.12@*4")%9 ASTM 4 *.)*32)%% 
.*A)*$.% ,*$'2 D1")2)%/ %/%'% 
.1")$,*1.%1*4#% ,1% .2&,21".-12 
*#1-8"9:2; $12+7 o. –20 °C +*  
50 °C ,1% *.)*$%.2'()*; 
4'"8)*$.% 15–95% @25 
#*)+2)$">%% 4 .2A2)%2 &2$/>" 
($&. &2.*+ .2$.%1*4")%/ 4 
1"5+2'2 5.5.2) 

6*'0*412&2))"/ 
-$.*;A%4*$.( 

H$.1*;$.4* +*'8)* *.42A".( 
.12@*4")%9 EN 4 *.)*32)%% .*A)*$.% 
,*$'2 4*5+2;$.4%/ .2&,21".-1 55 °C 
%'% 80 °C 4 .2A2)%2 -#"5"))*0* 
#*'%A2$.4" +)2; [$&. 1"5+2' 6.2.6] 

)/+ 

J%."@2'()*$.( 
,*#"5")%; 

G%?17 )" +%$,'22 +*'8)7 @7.( 
47$*.*; )2 &2)22 4 && 
[$&. 1"5+2' 6.4.1.2] 

G%?17 )" +%$,'22 +*'8)7 @7.( 
47$*.*; )2 &2)22 2,5 && % 
3%1%)*; )2 &2)22 1,5 && 
$ ,1*@2'*& )2 &2)22 0,7 && 
($&. 1"5+2' 4.4.2.2) 

E21&*$.*;#*$.( H$.1*;$.4* +*'8)* *.42A".( 
.12@*4")%9 EN 4 *.)*32)%% .*A)*$.% 
,*$'2 ,/.% >%#'*4 4*5+2;$.4%/ 
.2&,21".-1 0 °C % 55 °C $ 
,1*+*'8%.2'()*$.(9 #"8+*0* >%#'" 
4 *+%) A"$ [$&. 1"5+2'7 6.3.3 % 7.9] 

)/+ 

<*5+2;$.4%2 4'"8)*$.% H$.1*;$.4* +*'8)* *.42A".( 
.12@*4")%9 EN 4 *.)*32)%% .*A)*$.% 
,*$'2 4*5+2;$.4%/ .2&,21".-17 
45 °C ,1% *.)*$%.2'()*; 4'"8)*$.% 
85% 4 .2A2)%2 48 A"$*4 
[$&. 1"5+2'7 6.3.4 % 7.10] 

H$.1*;$.4* +*'8)* *.42A".( 
.12@*4")%9 ASTM 4 *.)*32)%% 
.*A)*$.% ,*$'2 ,1*42+2)%/ )2 
&2)22 A2.712D .2$.*4 ,1% +4-D 
.2&,21".-1)7D 128%&"D % A2.712D 
128%&"D *.)*$%.2'()*; 
4'"8)*$.% ($&. 1"5+2' 5.5.1) 

 



28 !"#$%" &'('%)* '$&#+#$'&+, - ./-0#+#"%+#$'&+, , .-.'$#$ 12&",++*&"%$%-3 

!"#$%&" A1.1  !'(#)*"+%, - &%.')*/0 1('0)0(1'"0 (!"#$#%&'()') 

2"'"0(1' 
3'"1-", 45(&%.%-"&%, 41"+7"'1" 
EN 12470-3:2000 

3'"1-", 45(&%.%-"&%, 41"+7"'1" 
ASTM E1112-00 

H+"1*,1*A)*$.( H$.1*;$.4* +*'8)* *.42A".( 
.12@*4")%9 EN 4 *.)*32)%% 
.*A)*$.% ,*$'2 ,"+2)%/ )" 
.421+-9 ,*421D)*$.( $ 47$*.7 
1 &2.1" [$&. 1"5+2'7 6.3.6 % 7.11] 

K)$.1-#>%/ +*'8)" 
%)?*1&%1*4".( ,*'(5*4".2'/ * 
.*&, ,1*%$D*+%. '% -D-+32)%2 4 
1"@*.2 -$.1*;$.4" 4 125-'(.".2 
&2D")%A2$#*0* -+"1", )",1%&21 4 
125-'(.".2 %$,7.")%/ )" ,"+2)%2; 
-$.1*;$.4* +*'8)* ,212)2$.% 
,"+2)%2, )2 $*5+"4"/ *,"$)*$.( 
,*1"82)%/ L'2#.1%A2$#%& .*#*& 
($&. 1"5+2'7 4.3.3.3 % 4.6.2.1) 

<*+*)2,1*)%>"2&*$.( H$.1*;$.4* +*'8)* *.42A".( 
.12@*4")%9 EN 4 *.)*32)%% 
.*A)*$.% ,*$'2 ,*01-82)%/ 4 4*+- 
)" 30 &%)-. [$&. 1"5+2'7 6.3.7 % 
7.12] 

)/+ 

!"#$%&"'()"/ +%$$%,">%/ 
L)210%% 

6%$$%,">%/ L)210%% +".A%#*& )2 
+*'8)" 47574".( ,*4732)%2 
.2&,21".-17 ,1% -#"5"))*; 
.2&,21".-12 @*'22 A2& )" 0,01 °C 
[$&. 1"5+2'7 6.2.5 % 7.5] 

)/+ 

M/+ – )2. +"))7D 
B1%&2A")%2: F&. )%82 ,212A2)( D"1"#.21%$.%# >%?1*47D .21&*&2.1*4. 



 6&-7+8$%-$ I 29 

!"#$%&" A1.1  !'(#)*"+%, - &%.')*/0 1('0)0(1'"0 (!"#$#%&'()') 

*483A.! C464&.16AY! 54049:%.0'! M.,+C403+01%Y! 0143-461+2! v^! %=%! Z_ìbt!
0++12.101279:%.!64,-.=A!2!0++12.101279:%G!0143-4614G!754,43A!2!05+M54G!ß!®e!!

2"'"0(1' 
3'"1-", 45(&%.%-"&%, 41"+7"'1"  
EN 12470-3:2000 

3'"1-", 45(&%.%-"&%, 
41"+7"'1" ASTM E1112-00 

I'2#.1*@25*,"$)*$.( H$.1*;$.4* +*'8)* *.42A".( 
.12@*4")%/& EN 60601-1 (28) 
[$&. 1"5+2' 6.5] 

H$.1*;$.4* % 20* 
#*&,'2#.-9:%2 ()",1%&21, 
5"1/+)*2 -$.1*;$.4* 
"##-&-'/.*1") +*'8)7 
*.42A".( *@:%& .12@*4")%/& 
L'2#.1*@25*,"$)*$.% UL 544 
(29) [$&. 1"5+2' 4.6.1] 

I'2#.1*&"0)%.)"/ 
$*4&2$.%&*$.( 

H$.1*;$.4* +*'8)* *.42A".( 
.12@*4")%/& EN 60601-1-2 (27) 
[$&. 1"5+2' 6.3.5] 

)/+ 

K)+%#">%/ ,12+2'()*0* 
)",1/82)%/ 

H$.1*;$.4* +*'8)* ,*+"4".( 
4%5-"'()7; %'% 54-#*4*; $%0)"' 
,12+-,128+2)%/, 2$'% )",1/82)%2 
%$.*A)%#" ,%.")%/ 47D*+%. 5" 
-$.")*4'2))72 ,12+2'7 
[$&. 1"5+2' 6.4.1.1] 

)/+ 

F*$.*/)%2 "##-&-'/.*1)*; 
@"."12% 

)/+ F*$.*/)%2 5"1/+" 
"##-&-'/.*1)*; @"."12% )2 
+*'8)* 4'%/.( )" .*A)*$.( % 
$*$.*/)%2 -$.1*;$.4", 2$'% )2. 
,*$.*/))* +2;$.4-9:20* 
-$.1*;$.4" "4.*&".%A2$#*0* 
*,*42:2)%/ * 20* 1"51282))*& 
$*$.*/)%% [$&. 1"5+2' 4.5]  

!2D")%A2$#"/ @25*,"$)*$.( H$.1*;$.4* )2 +*'8)* %&2.( *$.17D 
#*)>*4 %'% -0'*4, " #*)."#.)7; +".A%# 
+*'82) %&2.( 1*4)72 5"#1-0'2))72 
#1"/, A.*@7 )2 )")*$%.( .1"4& 
,*'(5*4".2'9 %'% ,">%2).- 
[$&. 1"5+2' 6.6] 

)/+ 

!".21%"' %50*.*4'2)%/ H$.1*;$.4* )2 +*'8)* @7.( 
%50*.*4'2)* %5 @%*'*0%A2$#% *,"$)7D 
&".21%"'*4 [$&. 1"5+2' 6.4.2] 

N-.'/1 % #*&,'2#.-9:%2 
&)*0*1"5*4*0* %$,*'(5*4")%/ 
+*'8)7 47+218%4".( 
@%*'*0%A2$#-9 % ?%5%A2$#-9 
*A%$.#- @25 -:21@" +'/ %D 
?-)#>%*)%1*4")%/; #*&,*)2).7 
-$.1*;$.4", ,12+)"5)"A2))72 
+'/ #*)."#." $ ,">%2).*&, 
+*'8)7 @7.( )2.*#$%A)7&% 
[$&. 1"5+2' 4.6.2]  

K$,7.")%2 )" 
?-)#>%*)"'()-9 
)"+28)*$.( 

H -$.1*;$.4" +*'82) @7.( 128%& 
$"&*#*).1*'/; 1"5+2' 4.4.1.3 

)/+ 

B1%&2A")%2: F&. )%82 ,212A2)( D"1"#.21%$.%# >%?1*47D .21&*&2.1*4. 



30 !"#$%" &'('%)* '$&#+#$'&+, - ./-0#+#"%+#$'&+, , .-.'$#$ 12&",++*&"%$%-3 

!"#$%&" A1.1  !'(#)*"+%, - &%.')*/0 1('0)0(1'"0 (!"#$#%&'()')  

E464&.16AY! 54049:%.0'! &465%6+25%! %! -+57&.314F%%! 2! 0143-4614G! v^! %=%! Z_ìbt!
0++12.101279:%.!64,-.=A!2!0++12.101279:%G!0143-4614G!754,43A!2!05+M54G!ß!®e!

2"'"0(1' 
3'"1-", 45(&%.%-"&%, 41"+7"'1" 
EN 12470-3:2000 

3'"1-", 45(&%.%-"&%, 41"+7"'1" 
ASTM E1112-00 

!"1#%1*4#" K)?*1&">%/ *. ,1*%54*+%.2'/ 
+*'8)" $**.42.$.4*4".( EN 1041 
(30); &"1#%1*4#" +*'8)" 4#'9A".( 
$%&4*' "C" 1/+*& $ 
$**.42.$.4-9:%&% >%?1"&%, 
*.1"8".( '*#"'%5">%9 )" .2'2 
(2$'% L.* )2*@D*+%&*) % .. ,. [$&. 
1"5+2'7 8.1 % 8.2]  

K+2).%?%#">%*))"/ &"1#%1*4#" )2 
+*'8)" $&74".($/ 4 125-'(.".2 
*A%$.#% -$.1*;$.4" [$&. %$,7.")%2 )" 
*A%$.#- 4 1"5+2'2 5.2.]; &"1#%1*4#" 
+*'8)" 4#'9A".( )"54")%2 &*+2'%, 
$21%;)7; )*&21 %'% )*&21 ,"1.%%, 
.2&,21".-1)-9 3#"'- % .. ,. [$&. 
1"5+2' 4.7] 

K)$.1-#>%% ,* ,1%&2)2)%9 F*+218":"/$/ 4 %)$.1-#>%% 
%)?*1&">%/ +*'8)" 4#'9A".( 
*,%$")%2 4)23)%D -$'*4%; +'/ 
%$,*'(5*4")%/, D1")2)%/ % 
.1")$,*1.%1*4#% -$.1*;$.4"; 
$42+2)%/ * 20* *A%$.#2 % 
+25%)?2#>%%; * 47@*12, 5"&2)2 % 
-.%'%5">%% "##-&-'/.*1)7D 
@"."12;, 2$'% L.* ,1%&2)%&*; *@ 
%$,*'(5*4")%% A2D'" #*)."#.)*0* 
+".A%#", 2$'% L.* ,1%&2)%&*; * 
+'%.2'()*$.% ,1*>2+-17 
%5&212)%/; .12@*4")%/ # 
.2D)%A2$#*&- *@$'-8%4")%9 % 
#"'%@1*4#2 % .. , [$&. 1"5+2' 8.3] 

K)$.1-#>%% +*'8)7 4#'9A".( 
-#"5")%/ ,*, L#$,'-".">%%, 
*@$'-8%4")%9 % %$,*'(5*4")%9 
-$.1*;$.4", 20* @%*'*0%A2$#*; % 
?%5%A2$#*; *A%$.#2, *@$'-8%4")%9 % 
12&*).-, 2$'% L.* 1"51232)*, 
.12@*4")%/ # *,12+2'2)%9 .*A)*$.%, 
,*4.*1)*; #"'%@1*4#2, " ."#82 
,*+1*@)-9 $,2>%?%#">%9 % .. ,. 
[$&. 1"5+2'7 4.3.3, 4.7 % 4.8] 

K+2).%?%#">%/ F**.42.$.4%2 EN 1041 % EN 980 (31) 
[$&. 1"5+2' 8.1 ] 

"F**.42.$.4-2. ASTM E1112 
()"54")%2 % "+12$ ,1*%54*+%.2'/ %'% 
+%$.1%@(9.*1")" [$&. ,*+1*@)-9 
%)?*1&">%9 *@ %+2).%?%#">%% 
4 1"5+2'2 4.7.6.1]  

 

yM641%1.! 23%&43%.! 34! 1+Y! <1+! 2Al.754,433A.! 0C.F%U%54F%%! 3.!
C6%&.3'910'! 5! 145%&! 0C.F%4=I3A&!C6%M+64&!%,&.6.3%'! 1.&C.64176AY! 545!
541.1.6A!=.T+<3+/!461.6%%!%!1.&C.641763A.!-41<%5%!-='!T%C+1.6&%<.05%G!
C4F%.31+2#! J4,4=I3A.! 1.&C.641763A.! 1.6&+&.16A! -+=83A! MA1I! M+=..!
1+<3A&%Y! 545! C642%=+Y! 34! RYR(! ëÑY! <.&! 0143-4613A.! &.-%F%305%.!
1.6&+&.16A#!!

k+T=403+! 0143-4617! v^! Q[]DRd\e[RRRY! 548-4'! +1-.=I34'! C461%'! -+=834!
C6+/1%! %3-%2%-74=I3+.! %=%! 0141%01%<.05+.! %0CA143%.! 2! 0++12.1012%%! 0!
C+=+8.3%'&%!64,-.=4!D#Q#Q!%!`_c![K(Od[eQOK(!,%$.&'i.8-7346+-3A/!0143-461!
Z_ìb! C6.-70&416%24.1! -+C+=3%1.=I379! 0143-461379! 0C.F%U%54F%9! Z_ìb!
vx! QR]dOK! ,%%.' -='! <.G=+2! %! U71='6+2! 5+314513AG! -41<%5+2! 5=%3%<.05%G!
1.6&+&.16+2#!
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:"&"6'$&-.'-6- B-/&+,)* '$&#+#$'&+, 

k=.-79:%.!0C.F%U%54F%%Y!5+1+6A.!3.!25=9<.3A!2!16.M+243%'!.26+C./05+T+!
0143-4614! %! Z_ìbY! 5404910'! G46451.6%01%5! 64,=%<3AG! C+0142:%5+2Y!
5+1+6A.! &+T71! MA1I! 25=9<.3A! -+C+=3%1.=I3+! 2! 0++12.1012%%! 0!
C+16.M3+01'&%! %! C+8.=43%'&%! &.-%F%305+T+! 7<6.8-.3%'#! {.5+1+6A.! %,!
~1%G! U457=I141%23AG! G46451.6%01%5! &+T71! C+16.M+241I! -+C+=3%1.=I3AG!
640G+-+2#!*!<4013+01%Y!~1+e!

•! 2A0+5+.!MA016+-./012%.!f34C6%&.6Y!QR!0.573-!%=%!&.3Il.gt!

•! 02.6GM+=Il+/!-%0C=./!%=%!-%0C=./!0!72.=%<%1.=I3A&%!=%3,4&%t!

•! ,275+2+/! 0%T34=Y! C6.-7C6.8-49:%/! +! -+01%8.3%%! C%5+2+/!
1.&C.64176At!

•! -%0C=./Y! C+54,A249:%/! 6.,7=I141A! 04&+C6+2.65%! 2+! 26.&'!
25=9<.3%'t!

•! U735F%'! C4&'1%Y! 5+1+64'! G643%1! C+0=.-3%.! C+54,43%.! 1.&C.64176A!
%=%!3.05+=I5+!C+54,43%/!1.&C.64176At!

•! 421+&41%<.05+.!2A5=9<.3%.t!

•! M.,617134'!M4146.'!%=%!M4146.'!àM.,!-+M42=.3%/!6171%à!,%!.Q!

•! C6+-+=8%1.=I3+.! 26.&'! 64M+1A! +1! 4557&7='1+63+/! M4146.%Y!
34C6%&.6!]RRR!C+54,43%/!1.&C.64176A!%=%!\RR!<40+2t!

•! =.T5+!,4&.3'.&4'!%=%!C.6.,46'84.&4'!4557&7='1+634'!M4146.'t!

•! .0=%!1.6&+&.16!64M+14.1!+1!0+=3.<3+/!M4146.%Y!1+!-+!D[!<40+2!34!+-37!
,46'-57t!

•! T%M5%/!5+3<%5!5+314513+T+!-41<%54t!

•! -2+/34'!l54=4!fëÑ!%!ëãgt!

•! 0143-4613A.! +-3+64,+2A.! 01.6%=I3A.! <.G=A! -='! 5+314513+T+!
-41<%54t!

•! 0C+0+M! 03'1%'! <.G=4! 5+314513+T+! -41<%54e! 267<379! %=%! 0! C+&+:I9!
53+C5%!2A02+M+8-.3%'t!

•! 0C.F%4=I3A.! F2.14! -='! +64=I3+T+Y! 6.514=I3+T+! %=%! C+-&Al.<3+T+!
%0C+=I,+243%'!1.6&+&.16+2t!

•! 701+/<%2+01I! 5! 5+356.13A&! -.,%3U%F%679:%&! %! <%01':%&!
06.-0124&Y!5+1+6A.!%0C+=I,7910'!2!&.-%F%305+&!7<6.8-.3%%t!

•! &%3%&4=I3A.!+1G+-A!7C45+25%t!

•! T46431%'!3.!&.3..!+-3+T+!T+-4t!

•! C+-12.68-.3%.! 0.61%U%54F%%! 0++12.1012%'! &.8-7346+-3A&!
0143-4614&Y! 2! 1+&! <%0=.! v^! Q[]DRd\e[RRR! =%M+! Z_ìb! vQQQ[t! `vÑav^!
>R>RQ! =%M+! ©™! >R>RQt! v^! QR]Q! %! v^!OKRt! Z_ìb! vQQR]Y! .0=%! +3%!
C6%&.3%&At!

•! 0.61%U%54F%'! `_c! ORRQ! f7C642=.3%.! 54<.012+&g! C6.-C6%'1%'d
%,T+1+2%1.='t!!

 !



32 !"#$%" &'('%)* '$&#+#$'&+, - ./-0#+#"%+#$'&+, , .-.'$#$ 12&",++*&"%$%-3 

!

•! 0.61%U%54F%'! `_c! Q\]K(! %=%! `_c! Q\]KK! f5+316+=I! 54<.0124!
&.-%F%305+T+! +M+67-+243%'g! %,T+1+2%1.='! &.-%F%305+T+!
+M+67-+243%'t!

•! 0.61%U%54F%'! `_c! Q]RRR! f64F%+34=I3+.! C6%6+-+C+=I,+243%.g!
C6+%,2+-0124#!!



 6&-7+8$%-$ I 33 

!"#$%&" A1.2  !'(#)*"+%, - 1('0)0(1'"0 4 ."9)*/0 5('(:)7)0 
V6415+.!%,=+8.3%.!16.M+243%/!0143-4614!Z_ìb!vK[(dOK!f$!gA!

2"'"0(1' 3'"1-", 45(&%.%-"&%, ;"97($ 
!"#$%&"'()"/ 
,*0123)*$.( 4 
#*)#12.)*& 
.2&,21".-1)*& 
+%","5*)2 

 ±0,3 °C <35,8 °C 5.3 ($&. &2.*+ %$,7.")%/ 
4 6.2.1)  ±0,2 °C 35,8-36,9 °C 

 ±0,1 °C 37,0-39,0 °C 

 ±0,2 °C 39,1-41,0 °C 
 ±0,3 °C >41,0°C 

!%)%&"'()7; 
+%","5*) %5&212)%/ 

35–40,4 °C, 2$'% )" &"1#%1*4#2 )2 -#"5")* %)*2 5.2 

O"+218#" %5&212)%/ >1 &%). 5.4 ($&. &2.*+ %$,7.")%/ 
4 6.2.4) 

="51232)%2 
(01"+-%1*4")%2) 

!0,1 °C 5.6 

H$'*4%/ 
L#$,'-".">%% 

H$.1*;$.4* +*'8)* *.42A".( .12@*4")%9 ASTM 4 
*.)*32)%% .*A)*$.% 4 +%","5*)2 18–33 °C, 2$'% )" 
&"1#%1*4#2 )2 -#"5")* %)*2 

5.5 ($&. &2.*+ %$,7.")%/ 
4 6.3) 

P"A2$.4* 
%50*.*4'2)%/ 

Q.$-.$.4%2 #*)$.1-#.%4)7D +2?2#.*4, 
,12,/.$.4-9:%D 47,*')2)%9 .12@*4")%/ ASTM 4 
*.)*32)%% .*A)*$.% 

5.7 

F."@%'()*$.( <$2 .12@*4")%/ +*'8)7 47,*')/.($/ 4 .2A2)%2 
4$20* $1*#" 0*+)*$.%; 2$'% $1*# 0*+)*$.% $*$."4'/2. 
&2)22 5 '2., +*'8)" @7.( -#"5")" +"." 20* 
%$.2A2)%/  

5.8 

H$'*4%/ D1")2)%/ H$.1*;$.4* +*'8)* *.42A".( .12@*4")%9 ASTM 4 
*.)*32)%% .*A)*$.% ,*$'2 D1")2)%/ 4 .2A2)%2 1 +)/ 
,1% .2&,21".-12 *. –18 °C +* 38 °C % *.)*$%.2'()*; 
4'"8)*$.% *. 15% +* 90% % 4 .2A2)%2 1 &2$/>" ,1% 
.2&,21".-12 *. 15,5 °C +o 32 °C % *.)*$%.2'()*; 
4'"8)*$.% *. 30% +o 75% 

5.9 ($&. &2.*+ %$,7.")%/ 
4 6.4) 

!"1#%1*4#" % 
%)+%#">%/  

!"1#%1*4#" +*'8)" 4#'9A".( )"54")%2 %/%'% 
.*10*4-9 &"1#- ,1*%54*+%.2'/ %'% +%$.1%@(9.*1", 
$21%;)7; )*&21 %'% #*+ +'/ *@*5)"A2)%/ 
,1*&73'2))*; ,"1.%% % .. ,.; +*'8)7 @7.( 
,12+*$."4'2)7 %)$.1-#>%% ,* L#$,'-".">%%  

5.10 

E*#$%A)*$.( J"$.%, ,12+)"5)"A2))72 +'/ #*)."#.)*0* 
%$,*'(5*4")%/, % D%&%A2$#%2 42:2$.4" +*'8)7 
@7.( )2.*#$%A)7&% 

5.11 ($&. &2.*+ %$,7.")%/ 
4 6.5) 

E*A)*$.( % 
*.#'*)2)%/ 

=25-'(.".7 %$,7.")%; +*'8)7 %&2.( 1"$3%12))-9 
)2*,12+2'2))*$.( (k = 3), )2 ,12473"9:-9 
0,045 °C 

6.6 

K+2).%?%#">%/ F**.42.$.4-2. ASTM E825 ()"54")%2 % "+12$ 
,1*%54*+%.2'/ %'% +%$.1%@(9.*1"); $&. ,*+1*@)-9 
%)?*1&">%9 *@ %+2).%?%#">%% 4 1"5+2'2 7 

7 

 



34 !"#$%" &'('%)* '$&#+#$'&+, - ./-0#+#"%+#$'&+, , .-.'$#$ 12&",++*&"%$%-3 

!"#$%&" A1.3  !'(#)*"+%, - <=+/0 %+.'"-'"4+/0 1('0)0(1'"0  
y03+23A.!C464&.16A!Ö26+C./05+T+!0143-4614!v^!Q[]DRd(e[RR\!f$(gA'

2"'"0(1' 3'"1-", 45(&%.%-"&%, 2')&(7<'" %45/1"+%, 
!"#$%&"'()* +*,-$.%&"/ 
,*0123)*$.( 4 #*)#12.)*& 
.2&,21".-1)*& +%","5*)2 

±0,2 °C 6%","5*) %5&212)%/ 
.2&,21".-17:  
35,5–42,0 °C 
6%","5*) 
.2&,21".-17 
*#1-8"9:2; $12+7: 
18–28 °C 

!2.*+, -#"5"))7; 4 7.4 % 7.5 
EN 12470-5:2003 

 ±0,3 °C <)2 -#"5"))*0* 
+%","5*)" %5&212)%/ 
%'% +%","5*)" 
.2&,21".-17 
*#1-8"9:2; $12+7 

 

!%)%&"'()7; +%","5*) 
%5&212)%/ 

35,5–40,0 °C !2.*+, -#"5"))7; 4 7.3 EN 12470 
5:2003 

!"#$%&"'()* +*,-$.%&"/ 
#'%)%A2$#"/ ,*4.*1/2&*$.( 

±0,3 °C +'/ #"8+*; 4*51"$.)*; 
01-,,7 ,">%2).*4 
()*4*1*8+2))72, +2.%, 
451*$'72), +'/ #*.*17D 
,12+)"5)"A2) %)?1"#1"$)7; 
-3)*; .21&*&2.1  

!2.*+, -#"5"))7; 4 7.7 EN 12470 
5:2003 

="51232)%2 (>%?1*4*2 
)"1":%4")%2) 

0,1 °C %'% &2)(32 <%5-"'()7; *$&*.1 

="@*A%; +%","5*) .2&,21".-17 
4)23)2; $12+7 

16–35°C !2.*+, -#"5"))7; 4 7.4 EN 12470 
5:2003 

B1%&2A")%2: C$'% - %)?1"#1"$)*0* -3)*0* .21&*&2.1" %&22.$/ #*)."#.)7; +".A%# $ 5":%.)7& A2D'*&, .* 
4732-#"5"))7& .12@*4")%/& +*'82) *.42A".( .21&*&2.1 $ )"+2.7& A2D'*& #*)."#.)*0* +".A%#". C$'% A2D*' 
#*)."#.)*0* +".A%#" ,12+)"5)"A2) +'/ &)*0*1"5*4*0* %$,*'(5*4")%/, 4732-#"5"))72 .12@*4")%/ +*'8)7 
47,*')/.($/ ,*$'2 *A%$.#%, +25%)?2#>%% %/%'% $.21%'%5">%% A2D'" #*)."#.)*0* +".A%#" 4 $**.42.$.4%% $ 
-#"5")%/&% ,1*%54*+%.2'/. 
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!"#$%&" A1.3  !'(#)*"+%, - 1%05"+"$>+/0 %+.'"-'"4+/0 1('0)0(1'"0 (!"#$#%&'()') 
y03+23A.!C464&.16A!Ö26+C./05+T+!0143-4614!f712.68-.33+T+!C+21+63+!2![RRO!T+-7g!
f$)ge!

2"'"0(1' 3'"1-", 45(&%.%-"&%% ;"97($ 
!"#$%&"'()* +*,-$.%&"/ 
'"@*1".*1)"/ ,*0123)*$.( 
+'/ +"))*0* +%","5*)" 
L#4%4"'2).)*; .2&,21".-17 
"@$*'9.)* A21)*0* .2'" 

0,3 °C <36 °C 5.3 
($&. &2.*+ %$,7.")%/ 4 6.1.4) 

0,2 °C 36–39 °C  

0,3 °C >39 °C  
!"#$%&"'()7; +%","5*) 
%5&212)%/ 

34,4–42,2 °C, 2$'% )" &"1#%1*4#2 )2 
-#"5")* %)*2 

5.2 

P'%)%A2$#"/ .*A)*$.( Q,12+2'/2.$/ % %)?*1&">%/ 
,12+*$."4'/2.$/ ,* 5",1*$- +'/ 
#"8+*; &*+2'% -$.1*;$.4", 
120-'%1-2&*0* 128%&" ,1*$&*.1" % 
4*51"$.)*; 01-,,7, )" #*.*172 
1"$$A%.")* %$,*'(5*4")%2 

5.5.1  
($&. ."#82 6.2) 

="51232)%2 +%$,'2/ 0,1 °C 5.8.1 
6%","5*) 1"@*A%D 
.2&,21".-1 

H$.1*;$.4* +*'8)* *.42A".( 
.12@*4")%9 * '"@*1".*1)*; 
,*0123)*$.% ,1% L#$,'-".">%% 4 
+%","5*)2 16–40°C, 2$'% )" &"1#%1*4#2 
)2 -#"5") +1-0*; +%","5*) 

5.6.1.1 

6%","5*) 1"@*A%D 128%&*4 
4'"8)*$.% 

6* 95% +'/ #*)#12.)*0* +%","5*)" 
1"@*A%D .2&,21".-1 

5.7 

 



36 !"#$%" &'('%)* '$&#+#$'&+, - ./-0#+#"%+#$'&+, , .-.'$#$ 12&",++*&"%$%-3 

!"#$%&" A1.4  !'(#)*"+%, - %+.'"-'"4+/0 1('0)0(1'"0 7$, %90('(+%, 1(05('"1<'/ 
*%4)?+)8 "'1('%% 

y03+23A.!16.M+243%'!0143-4614!Z_ìb!vQK>(dOK!f712.68-.3A!C+21+63+!2![RRO!T+-7g!
f$)ge!

2"'"0(1' 3'"1-", 45(&%.%-"&%, ;"97($ 
!"#$%&"'()* +*,-$.%&"/ 
'"@*1".*1)"/ ,*0123)*$.( +'/ 
+"))*0* +%","5*)" 
L#4%4"'2).)*; .2&,21".-17 
"@$*'9.)* A21)*0* .2'" 

0,3 °C 5.4 
($&. &2.*+ 
%$,7.")%/ 
4 6.1.5) 

!"#$%&"'()7; +%","5*) 
%5&212)%/ 

22–40,0 °C 5.2 

="51232)%2 +%$,'2/ 0,1 °C 5.8.1 
6%","5*) 1"@*A%D .2&,21".-1 H$.1*;$.4* +*'8)* *.42A".( .12@*4")%9 * 

'"@*1".*1)*; ,*0123)*$.% ,1% L#$,'-".">%% 4 
+%","5*)2 16–40°C, 2$'% )" &"1#%1*4#2 )2 
-#"5") +1-0*; +%","5*) 

5.6.1.1 

6%","5*) 1"@*A%D 128%&*4 
4'"8)*$.% 

6* 95% +'/ #*)#12.)*0* +%","5*)" 1"@*A%D 
.2&,21".-1 

5.7 
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!"#$%&'(#' 2 

!"#$%&" A2.1  !'(#)*"+%, - "+(')%7+/0 4.%@0)0"+)0(1'"0 

{.421+&41%<.05%.! 3.%324,%23A.! 0U%T&+&43+&.16AY! %0C+=I,79:%.! 43.6+%-3A/!
&43+&.16Y! -+=83A! +12.<41I! 16.M+243%'&! 0143-461+2! Z^_`aZZb`a`_c! KQR>RdQe[RRD!
f!"g#'

2"'"0(1' 3'"1-", 45(&%.%-"&%, ;"97($ 
A7(+1%.%-"&%, % 0"'-%')*-" 
C+%)%>" %5&212)%/ && 1.. $.. %'% #B" 4.1 
Q.A2.'%4*$.( &"1#%1*4#% !"1#%1*4#" +*'8)" @7.( *.A2.'%4*;, $&. %$,7.")%2 

)" $**.42.$.4%2 
4.2 

6*'0*42A)*$.( &"1#%1*4#% 6*'8)" @7.( +*$.".*A)* +*'0*42A)*; % *$."4".($/ 
*.A2.'%4*; 4 .2A2)%2 1"$A2.)*0* $1*#" $'-8@7; 
$&. %$,7.")%2 )" $**.42.$.4%2 

4.3 

!"1#%1*4#" 6*'8)" 4#'9A".( )"54")%2 %'% .*10*4-9 &"1#- 
%5+2'%/ % "+12$ ,1*%54*+%.2'/, &*+2'(, $21%;)7; 
)*&21 %'% )*&21 ,"1.%%, 2$'% 4 L.*& 2$.( 
)2*@D*+%&*$.(, -#"5")%/ ,* )"+'28":2; -.%'%5">%% 
% .. ,.  

4.4 

B1%0*+)*$.( ,*#"5")%; 
# %$,*'(5*4")%9 

6*'82) @7.( %)+%#".*1, -#"574"9:%; )" *3%@#- 4 
,*#"5")%/D, #*0+" ,"1"''"#$ ,12473"2. ±2 &&. 1.. $.. 
(0,3 #B") 

4.5 

!"1#%1*4#" &")82.7 6*'8)" ,*#"574".( ,1"4%'()*2 ,*'*82)%2 &")82.7 
% )"+'28":-9 *#1-8)*$.( 1-#% 

4.6 

!"1#%1*4#" )" -,"#*4#2 6*'8)" 4#'9A".( %)?*1&">%9 * $*+218%&*&; 
*$*@72 .12@*4")%/ # D1")2)%9 % *@1":2)%9, 2$'% 
."#*472 %&29.$/; ,12+,*'"0"2&*2 %$,*'(5*4")%2 
&")82.7 % $**.42.$.4-9:%2 $%&4*'7 %'% 
&"1#%1*4#% +'/ *@*1-+*4")%/ %'% #*&,*)2).*4 
*@*1-+*4")%/, #*.*172 +*'8)7 @7.( $.21%'()7&%, 
%&29. #*)2A)7; $1*# 0*+)*$.% %'% ,12+)"5)"A2)7 
+'/ *+)*1"5*4*0* %$,*'(5*4")%/ 

4.7 

B#C%( 1'(#)*"+%, 
E12@*4")%/ # ,1*42+2)%9 
%$,7.")%; 

(E%,7 %$,7.")%;, *@1"5>7, 4)23)%2 -$'*4%/ % .. ,.) 5 

I'2#.1*@25*,"$)*$.( F**.42.$.4%2 IEC 60601-1 4 $'-A"2 %$,*'(5*4")%/ 
L'2#.1%A2$.4" 

6.2 

!2D")%A2$#"/ 
@25*,"$)*$.( 

R2'".2'()*, A.*@7 -$.1*;$.4* )2 %&2'* )21*4)7D 
,*421D)*$.2;, *$.17D -0'*4 % #1"24, #*.*172 &*0-. 
)")*$%.( .2'2$)72 ,*4128+2)%/ %'% ,1%A%)/.( -:21@ 

6.3 

!2D")%A2$#"/ ,1*A)*$.( H$.1*;$.4* +*'8)* ?-)#>%*)%1*4".( )"+'28":%& 
*@1"5*& ,*$'2 ,"+2)%/ $ 47$*.7 25 $& (%'% 1 & +'/ 
"-+"1*,1*A)7D" $?%0&*&")*&2.1*4), 5" %$#'9A2)%2& 
$.">%*)"1)7D ,1%@*1*4; $&. %$,7.")%2 )" 
$**.42.$.4%2 

6.4.1 

 H$.1*;$.4* +*'8)* ?-)#>%*)%1*4".( )"+'28":%& 
*@1"5*& ,*$'2 -+"1" % &2D")%A2$#%D #*'2@")%;; 
$&. %$,7.")%/ )" $**.42.$.4%2 

6.4.2 
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!"#$%&" A2.1  !'(#)*"+%, - "+(')%7+/0 4.%@0)0"+)0(1'"0 (!"#$#%&'()') 

2"'"0(1' 3'"1-", 45(&%.%-"&%, ;"97($ 
!)?+)41> % 7'<@%( )4+)*+/( 1'(#)*"+%, 

!"#$%&"'()"/ 
,*0123)*$.( 
%5&212)%/ +"4'2)%/ 4 
&")82.2 4 
)*&%)"'()*& 
+%","5*)2 

!±3 && 1.. $.. (±0,4 #B") ,1% $'2+-9:%D -$'*4%/D: +%","5*) 
.2&,21".-1 15–25 °C, +%","5*) *.)*$%.2'()*; 4'"8)*$.% 15–85% 
(@25 #*)+2)$">%%) % $)%8"9:22$/ +"4'2)%2; $&. %$,7.")%2 )" 
$**.42.$.4%2  
!±3 && 1.. $.. (±0,4 #B") %'% 2% 4 5"4%$%&*$.% * .*0*, #"#"/ 
42'%A%)" @*'(32, ,1% $'2+-9:%D -$'*4%/D: +%","5*) .2&,21".-1 
10–40 °C, +%","5*) *.)*$%.2'()*; 4'"8)*$.% 15–85% (@25 
#*)+2)$">%%) % $)%8"9:22$/ +"4'2)%2; $&. %$,7.")%2 )" 
$**.42.$.4%2 

7.1.1 

M*&%)"'()7; 
+%","5*) % +%","5*) 
%5&212)%; 

0 && 1.. $.. (0 #B") +* )2 &2)22 260 && 1.. $.. (35 #B") 7.1.2 

F.1"4'%4")%2 4*5+-D" M2 +*'8)* 47574".( ,"+2)%2 +"4'2)%2, ,12473"9:22 
4 && 1.. $../&%). (0,5 #B"/&%).), $&. %$,7.")%2 )" $**.42.$.4%2 

7.2.1 

H1*42)( $)%82)%/ 
+"4'2)%/ 

6*'82) @7.( $#*112#.%1*4") $ -1*4)2& $.1"4'%4")%/ *. 
2 && 1.. $../$2#. (3 #B"/$2#.) +* 3 && 1.. $../$2#. (4 #B"/$2#.), $&. .2$. 
)" $**.42.$.4%2 

7.2.2 

F#*1*$.( 47,-$#" M2 +*'8)" ,12473".( 10 $2#-)+ $)%82)%/ *. 260 && 1.. $../$2#. 
(35 #B") +* 15 && 1.. $../$2#. (2#B".); $&. %$,7.")%2 )" $**.42.$.4%2 

7.2.3 

="5&21 &")82.7 ="5&21 5"4%$%. *. *#1-8)*$.% 1-#% 4 $12+)2; .*A#2 
,12+,*'"0"2&*; *#1-8)*$.% &")82.7 

7.2.4 

!")82.", )"+-4)"/ 
#"&21" % 
$*2+%)%.2'()72 
.1-@#% 

6*'8)7 47+218%4".( &"#$%&"'()*2 +"4'2)%2; +*'8)7 %&2.( 
-$.1*;$.4" +'/ ,12+*.41":2)%/ )2*8%+"))*0* *.$*2+%)2)%/; 
$&. %$,7.")%/ )" $**.42.$.4%2  

7.2.5 
% 

7.2.6 

O":%." *. 
)2$")#>%*)%1*4"))*0* 
4&23".2'($.4" %'% 
)25"#*))*0* +*$.-," 

6*'8)" ,12,/.$.4*4".( )2$")#>%*)%1*4"))*&- 4&23".2'($.4- %'% 
)25"#*))*&- +*$.-,- # 120-'%1*4#"& % ?-)#>%/&, #*.*172 4'%/9. 
)" .*A)*$.( 

7.3 

Q,21".%4)*2 
12"0%1*4")%2 

<1,5 $2#. +'/ ,*#"5")%; +"4'2)%/ 4 &")82.2 4 $'-A"2 -#"5"))*0* 
,"+2)%/ +"4'2)%/; $&. %$,7.")%2 )" $**.42.$.4%2  

7.4 

D)5)$+%1($>+/( 1'(#)*"+%, 
62'2)%2 ,* 3#"'2 % 
)-'24"/ *.&2.#" 

E12@*4")%/ # *@'"$.% +*,-$.%&7D 5)"A2)%; % ,212+4%82)%9 
L'"$.%A)*0* $2)$*1)*0* L'2&2)." 

9.1  
% 9.2 

S%$.2125%$)"/ 
,*0123)*$.( 

<4 && 1.. $.. (0,5 #B") 4 +%","5*)2 +"4'2)%/; $&. %$,7.")%2 )" 
$**.42.$.4%2 

9.3 

P*)$.1-#>%/ % 
&".21%"'7 

="$D*8+2)%2 )2 @*'22 4 && 1.. $.. (0,5 #B") ,*$'2 ,*')*&"$3."@)7D 
>%#'*4 4 10 000 %5&212)%;; $&. %$,7.")%2 )" $**.42.$.4%2 

9.4 

QA%$.#", 
$.21%'%5">%/, 
+25%)?2#>%/  

62."'% &)*0*1"5*4*0* ,*'(5*4")%/, #*.*172 4$.-,"9. 4 #*)."#. $ 
,">%2).*&, +*'8)7 47+218%4".( *A%$.#-, +25%)?2#>%9 %'% 
$.21%'%5">%9 

10 

K)?*1&">%/, 
,12+*$."4'/2&"/ 
,1*%54*+%.2'2&  

6*'8)" 4#'9A".( %+2).%?%#">%*))72 +"))72; %)$.1-#>%% ,* 
,1%&2)2)%9; %)$.1-#>%% ,* *A%$.#2, $.21%'%5">%% %'% 
+25%)?2#>%%; %)$.1-#>%% ,* .2#-:2&- .2D)%A2$#*&- *@$'-8%4")%9, 
" ."#82 %)$,2#.%1*4")%9 % ,1*?%'"#.%A2$#*&- *@$'-8%4")%9 
,21$*)"'*& .2D)%A2$#%D $'-8@; %)$.1-#>%% ,* -.%'%5">%% ,* 
%$.2A2)%9 $1*#" 0*+)*$.% % .2D)%A2$#*2 *,%$")%2 

12 
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!"#$%&" A2.2  !'(#)*"+%, - "*1)0"1%?(4-%0 4.%@0)0"+)0(1'"0 

m21+&41%<.05%.! 3.%324,%23A.! f&.-%F%305%.! ~=.516%<.05%.g! 0U%T&+&43+&.16A!
-+=83A! +12.<41I! 16.M+243%'&! 0143-461+2! Z^_`aZZb`a`_c! KQR>Rd[e[RRO! f!"g' %!
Z^_`aZZb`avÑ!KR>RQd[d\Re[RRO!f!*g&!

2"'"0(1' 3'"1-", 45(&%.%-"&%, ;"97($ 
B4+)*+/( 1'(#)*"+%, 
!"#$%&"'()"/ 
,*0123)*$.( %5&212)%/ 
+"4'2)%/ 4 &")82.2 4 
)*&%)"'()*& +%","5*)2 
%5&212)%/ 

!±3 &&. 1.. $.. (±0,4 #B") %'% 2% ,*#"5")%/ 4 
5"4%$%&*$.% *. .*0*, #"#"/ 42'%A%)" @*'(32 

201.12.1.102 

6%","5*) ,*#"5")%; 
)*&%)"'()*0* #1*4/)*0* 
+"4'2)%/ 

6%"$.*'%A2$#*2 "1.21%"'()*2 +"4'2)%2: *. )2 &2)22 
20 && 1.. $.. (2,7 #B") +* 60 && 1.. $.. (8,0 #B") 
4 )2*)"."'()*& 128%&2 % *. 40 && 1.. $.. (5,3 #B") 
+* 130 && 1.. $.. (17,3 #B") 4 +1-0%D 128%&"D 

201.12.1.103 
($&. %$,7.")%2 )" 
$**.42.$.4%2) 

 F%$.*'%A2$#*2 "1.21%"'()*2 +"4'2)%2: *. )2 &2)22 
40 && 1.. $.. (5,3 #B") +* 110 && 1.. $.. (14,7 #B") 
4 )2*)"."'()*& 128%&2 % *. 60 && 1.. $.. (8,0 #B") 
+* 230 && 1.. $.. (30,7 #B") 4 +1-0%D 128%&"D 

 

!"#$%&"'()*2 +"4'2)%2 
4 )*1&"'()7D -$'*4%/D 

<150 && 1.. $.. (20 #B" ) 4 )2*)"."'()*& 128%&2 % 
<300 && 1.. $.. (40 #B") 4 +1-0%D 128%&"D 

201.12.1.104 

!"#$%&"'()*2 +"4'2)%2 
4 -$'*4%/D 2+%)%A)*0* 
)"1-32)%/ 

M2 +*'8)* ,12473".( +10% &"#$%&"'()*0* 
%5&212))*0* +"4'2)%/ 4 .2A2)%2 3 $2#.; 
$&. .12@*4")%/ * )"'%A%% 5":%.)*0* -$.1*;$.4" +'/ 
,12+*.41":2)%/ L.*0* /4'2)%/ 4 201.12.1.105 

201.12.1.105 

=28%& ,1*42+2)%/ 
%$,7.")%/ &")*&2.1" 

H ,1%@*1" +*'82) @7.( 128%& .2$.%1*4")%/, 
#*.*17; &*8)* %$,*'(5*4".( +'/ ,1*421#% 
#"'%@1*4#% 

201.12.1.106 

T"@*1".*1)72 ,12+2'7 
%5&2)2)%/ ,*0123)*$.% 
%5&212)%/ #1*4/)*0* 
+"4'2)%/ 

!2)22 3 && 1.. $.. (0,4 #B"), $&. %$,7.")%2 
)" $**.42.$.4%2 

201.12.1.107 

F%$.2&" "4"1%;)*0* 
*,*42:2)%/ 

F&. 201.12.3.101 201.12.3 

D'<@%( 1'(#)*"+%, 
Q@:%2 .12@*4")%/ E12@*4")%/ 4 *.)*32)%% -,1"4'2)%/ 1%$#"&%, 

,1*0)*5%1-2&*0* $1*#" $'-8@7, @25*,"$)*$.% 
*@*1-+*4")%/ % .. ,. ,*+1*@)* %5'"0"9.$/ 
4 1"5+2'2 4 EC 60601-1:2005 %'% ANSI/AAMI ES60601-
1:2005 (28) 

201.4 

E12@*4")%/ # 
,1*42+2)%9 %$,7.")%; 

E12@*4")%/ 4 *.)*32)%% .%,*47D %$,7.")%;, 
47@*1*A)7D %$,7.")%; -$'*4%; *#1-8"9:2; $12+7 
% +1-0%D -$'*4%;, .2$.*4*0* >%#'" % .. ,., ,*+1*@)* 
%5'"0"9.$/ 4 1"5+2'2 5 IEC 60601-1:2005 %'% 
ANSI/AAMI ES60601-1:2005 

201.5 

P'"$$%?%#">%/ E12@*4")%/ 4 *.)*32)%% 5":%.7 *. -+"1" 
L'2#.1%A2$#%& .*#*&, 5":%.7 *. ,*,"+")%/ 4*+7 %'% 
,7'% % .. ,. ,*+1*@)* %5'"0"9.$/ 4 1"5+2'2 6 IEC 
60601-1:2005 %'% ANSI/AAMI ES60601-1:2005 

201.6 
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!"#$%&" A2.2  !'(#)*"+%, - "*1)0"1%?(4-%0 4.%@0)0"+)0(1'"0 (!"#$#%&'()') 

2"'"0(1' 3'"1-", 45(&%.%-"&%, ;"97($ 
D'<@%( 1'(#)*"+%, (!"#$#%&'()') 
K+2).%?%#">%/ % 
&"1#%1*4#"  

E12@*4")%/ #"$"9.$/ 1"5@*1A%4*$.% % $.*;#*$.% 
&"1#%1*4*#, &"1#%1*4*# )" 4)23)2; % 4)-.12))2; 
,*421D)*$.% *@*1-+*4")%/ %'% 20* #*&,*)2).*4; 
"@@124%".-1, &"1#%1*4*# #*).1*'/, &"1#%1*4*# +'/ 
1"5'%A)7D 4%+*4 %$,*'(5*4")%/ ()",1%&21, 
)2*)"."'()7; 128%&), ,12+-,12+%.2'()7D )"+,%$2; 
% )"+,%$2; * @25*,"$)*& *@1":2)%% % .. ,., #"# 
,*+1*@)* -#"5")* 4 1"5+2'2 7 IEC 60601-1:2005 %'% 
ANSI/AAMI ES60601-1:2005  

201.7 

O":%." 4 "4"1%;)7D 
$%.-">%/D % -$'*4%/D 
*.#"5" 

E12@*4")%/ 4 *.)*32)%% 5":%.7 *. L'2#.1%A2$#%D % 
&2D")%A2$#%D ,*4128+2)%; ,1%@*1", %5@7.*A)7D 
.2&,21".-1, ,12174")%/ L'2#.1*,%.")%/ % .. ,. 
,*+1*@)* %5'"0"9.$/ 4 1"5+2'"D 201.8 – 201.11, 
1"5+2'2 201.13, " ."#82 4 1"5+2'"D 8–11 % 13 IEC 
60601-1:2005 %'% ANSI/AAMI ES60601-1:2005  

201.8.201.9 
201.10 
201.11 

B1*01"&&%1-2&72 
-$.1*;$.4" 

E12@*4")%/, #"$"9:%2$/ ,1*01"&&%1-2&7D 
L'2#.1%A2$#%D -$.1*;$.4, ,*+1*@)* %5'"0"9.$/ 4 
1"5+2'2 14 IEC 60601-1:2005 %'% ANSI/AAMI ES60601-
1:2005  

201.14 

P*)$.1-#>%/ E12@*4")%/, #"$"9:%2$/ -+*@$.4" L#$,'-".">%%, 
&2D")%A2$#*; ,1*A)*$.%, ,1*A)*$.% -+"1*4 % 
#*'2@")%/& % .. ,., 4#'9A"/ %$,7.")%/ )" 
$**.42.$.4%2, ,*+1*@)* %5'"0"9.$/ 4 1"5+2'2 201.15 
% 1"5+2'2 15 IEC 60601-1:2005 %'% ANSI/AAMI 
ES60601-1:2005 

201.15 

E12@*4")%/ # 
L'2#.1%A2$#%& $%$.2&"& 

="5'%A)72 +1-0%2 .12@*4")%/, #"$"9:%2$/ 
L'2#.1*,%.")%/, 5":%.)*0* #*1,-$", .*#" ,*.21( 
% .. ,., ,*+1*@)* %5'"0"9.$/ 4 1"5+2'2 16 IEC 60601-
1:2005 %'% ANSI/AAMI ES60601-1:2005 

201.16 

I'2#.1*&"0)%.)"/ 
$*4&2$.%&*$.( 

E12@*4")%/, #"$"9:%2$/ ,1*>2$$" -,1"4'2)%/ 
1%$#"&%, ,*+1*@)* %5'"0"9.$/ 4 1"5+2'2 17 IEC 
60601-1:2005 %'% ANSI/AAMI ES60601-1:2005; +*'8)7 
$**.42.$.4*4".( IEC 60601-1-2 (27); &2.*+ 
,1*42+2)%/ %$,7.")%; %5'"0"2.$/ 4 1"5+2'2 202 

201.17.202 % IEC 
60601-1-2 

!")82.", .1-@#%, 
$*2+%)2)%/ &")82.7 

E12@*4")%/, #"$"9:%2$/ #*)$.1-#>%% % $*5+")%/ 
+"4'2)%/ 

201.101 % 201.102 

M2$")#>%*)%1*4"))7; 
+*$.-, 

F'2+-2. ,12+*.41":".( 4&23".2'($.4* % 
)2$")#>%*)%1*4"))7; +*$.-, # $12+$.4"& % 
$%$.2&"& #*).1*'/, 4'%/9:%& )" .*A)*$.( 

201.103 

!"#$%&"'()*2 412&/ 
)"#"A%4")%/ 4*5+-D" 

E12@*4")%/, #"$"9:%2$/ -$.1*;$.4" 5":%.7 *. 
$)%82)%/ +"4'2)%/ 

201.104 

U4.*&".%A2$#%2 
,21%*+%A2$#%2 128%&7 

E12@*4")%/, #"$"9:%2$/ 5":%.)*0* -$.1*;$.4" +'/ 
+'%.2'()*0* % #*1*.#*0* "4.*&".%A2$#*0* 128%&", 
2$'% L.* ,1%&2)%&* 

201.105 
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!"#$%&" A2.3  3'"1-)( %9$)E(+%( 1'(#)*"+%8 41"+7"'1)* ANSI/AAMI/ISO 81060-2:2009 (47) 

2"'"0(1' 3'"1-", 45(&%.%-"&%, ;"97($ 
2')*(7(+%( 5)*('-% 
Q@:%2 .12@*4")%/  U4.*&".%A2$#%2 $?%0&*&")*&2.17 +*'8)7 ,1*;.% 

#'%)%A2$#-9 ,*421#- $ %$,*'(5*4")%2& '%@* 
)2%)4"5%4)7D ("-$#-'(.".%4)7D) L."'*))7D 
$?%0&*&")*&2.1*4 '%@* %)4"5%4)*0* L."'*))*0* 
*@*1-+*4")%/ +'/ &*)%.*1%)0" +"4'2)%/ #1*4% 4 
#"8+*& 128%&2 L#$,'-".">%%  

4 

B*421#" $ 
%$,*'(5*4")%2& 
"-$#-'(.".%4)*0* 
L."'*))*0* 
$?%0&*&")*&2.1" 

P"# &%)%&-& 85 *@V2#.*4 $ .12&/ +2;$.4%.2'()7&% 
,*#"5")%/&% #1*4/)*0* +"4'2)%/ )" #"8+*& ,1%@*12 
($&. ,*+1*@)*2 *,%$")%2 ,1*>2+-17 *@$'2+*4")%/ % 
")"'%5" +"))7D 4 1"5+2'2 5)  

5 

B*421#" $ 
%$,*'(5*4")%2& 
%)4"5%4)*0* L."'*))*0* 
*@*1-+*4")%/ +'/ 
&*)%.*1%)0" +"4'2)%/ 
#1*4%  

F&. ,1*>2+-17 *@$'2+*4")%/ % ")"'%5" +"))7D 4 
1"5+2'2 6; #'%)%A2$#"/ ,*421#" +*'8)" ,1*4*+%.($/ 4 
$**.42.$.4%% $ ISO 14155 (49); ,*421#" $ 
%$,*'(5*4")%2& %)4"5%4)*0* L."'*))*0* *@*1-+*4")%/ 
+'/ &*)%.*1%)0" +"4'2)%/ #1*4% )2 +*'8)" 
,1*4*+%.($/ +'/ ,">%2).*4 %'% *@V2#.*4 
%$#'9A%.2'()* 4 >2'/D ,*421#% 1"@*.7 
$?%0&*&")*&2.1*4 

6 

B*421#" ,1%@*1*4 +'/ 
@212&2))7D  

F?%0&*&")*&2.1, #*.*17; %$,*'(5-2.$/ +'/ 
@212&2))7D, 4 .*& A%$'2 4 ,12+L#'"&,$%A2$#*& 
$*$.*/)%%, +*'82) ,1*;.% #'%)%A2$#%2 %$,7.")%/ )" 
,">%2)."D L.*; 01-,,7 

7 
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!!"#$%"&$! 

Q#! /RSTUSV' WX' YRZ[\Y' TZSRA' ]^[WTV' ]Z]RS&' £LpLÉ"Y! èoux?! •L"xÄW! cuP"pXö"ÄXop!
fWÄÄûeaaõõõ#õWo#XpÄaõ"ÄLu¶Å"pXÄ"ÄXop¶WL"xÄWaqL?X;"xõ"ÅÄLaqLu;wuåaLpaY! -+017C3+!
0!-.54M6'![RQR!T+-4g#!

[#! �"u"ÄX! £! LÄ! "x#! ´L;oqqLp?"ÄXopÅ! Nou! )xoo?! ûuLÅÅwuL! qL"ÅwuXpP! ?LÉX;LÅ! Nou!
oNNX;La;xXpX;!wÅL!Xp!xoõ!uLÅowu;L!ÅLÄÄXpP#!_[^^`'aSRbbUSR'/^XW\^SWXc3'[RR(Y!QRe\|QR#!

\#! �"u"ÄX!£!LÄ!"x#!Z!pLõ!Åox"udûoõLuL?!)xoo?!ûuLÅÅwuL!qL"ÅwuXpP!?LÉX;L!Nou!xoõduLÅowu;L!
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