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Lars Stenseng
Ok rapport, med nogle fejl. Der mangler en fyldestgørende beskrivelse af de udførte observationer (de statiske målinger er kun nævnt ganske kort)
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!!$,&&,!(%;;8(0!,(!<4%(=,>4,0!;?!=%@@(<&4!%A!,&!(B)),!A8(,3B*&-&@,(!%A5!C%&4!DE-,&0F!G%(*!
D0,&*,&@F!*%'0!,&!(B)),!A,30<&4,(*H@,3*,(F!4,(!I%(!8'I%&43,0!=(<@,&!%A!J1D!*K*0,',0F!*%'0!
=(<@,&!%A!L+M!*K*0,',0N!

!!$,0!/-33,!-)),!/B(,!'<3-@0!%0!@-/,!,&!*?!AK34,*0@H(,&4,!%&%3K0-*)!4,3F!<4,&!I>B3;!A(%!C%&4!DE-,&0F!
G%(*!*0,&*,&@F!*8'!>,@!-!4,&!%&3,4&-&@!@,(&,!/-3!0%)),!A8(!*-&,!AK34,*0@H(,&4,!A8(,3B*&-&@,(F!8@!
I>B3;!<4,!-!A,30,&N!$,(0-3!/-3!>,@!8@*?!@,(&,!)&K00,!,&!0%)!0-3!I%&*!%**-*0,&0N!D0<4!"9OP!CI(-*0-%&!%=EF!
A8(!%0!I%/,!/B(,0!I>B3;*8'!-!*-0<%0-8&,(!I/8(!G%(*!-)),!/%(!0-3!*0,4,N!

L%;;8(0,&!*)%3!=(<@,*!-!I,&*,,&4,!',4!,0!&K0!-&4<*0(-!8'(?4,!DK4!A8(!D-*-'-<0F!I/8(!'?3-&@,(&,!
I,(A(%!8@*?!,(!@>8(0N!Q30!4%0%!4,(!,(!-&4*%'3,0F!,(!<4%(=,>4,0!-!;(8A,**-8&,3!*8A0R%(,F!8@!,(!
@84),&40!%A!C%&4!DE-,&0F!G%(*!*0,&*,&@N!

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

D,;0,'=,(!9#"#!

!

1,0,(!2-)%,3!2%4*,&!

!

!!
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@0&A#9&-B#26%(0%9-%:!
!
=C 4%#2.%0!D)(!+7EFFFFFFFFFFFFFFFFFFFFFFFFFFF-.&%!G!

=CH 7#-.6.#0%2.0(-1%6#&%2FFFFFFFFFFFFFFFFFFFFFFFFFFFFE.&%!I*J!
=CH!?%K93.9&%2FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFE.&%!J*L!
=CM!N##2&.0)6!#(!AOK&%-P-6%1%2!6.9!+7E!Q!+@E!1.9KO%2FFFFFFFFFFFFCCE.&%!L*>!
!

HC 72,-%06)6.#0!#(!)0)9P-%FFFFFFFFFFFFFFFFFFFFFFCE.&%!<!
HC=!/%6!)0$%0&6%!2%B%2%0R%!-P-6%1FFFFFFFFFFFFFFFFFFFFFFFCE.&%!<*=;!
HCH!ST2&%2.0(!)B!.0&-)19%6!&)6)FFFFFFFFFFFFFFFFFFFFFFFFFCE.&%!=;*==!
HCM!72,-%06)6.#0!)B!.0&-)19%6!&)6)FFFFFFFFFFFFFFFFFFFFFFFCE.&%!==!
!

MC N#039T-.#0FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFCCE.&%!=H!
MC=!U.66%2)6T29.-6%FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFE.&%!=H!
!

GC V.9)(FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFCE.&%!=M!
GC=!5&BP9&6%!U#(*-A%%6FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFE.&%!=M*HI!

!
!
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=C 4%#2.%0!D)(!+7E!

J38=%3!18*-0-8&-&@!DK*0,'!SJ1DTF!=3-/,(!=(<@0!0-3!&%/-@,(-&@F!=?4,!;?!3%&4!0-3!/%&4*!8@!-!3<A0,&N!D8'!
=(<@,(F!*)%3!'%&!/B(,!-!=,*-44,3*,!%A!,&!J38=%3!18*-0-8&-&@!DK*0,'!SJ1DT!'840%@,(N!2840%@,(,&!
A?(!*-@&%3,(!A(%!,&!(B)),!*%0,33-00,(F!4,(!=,A-&4,(!*-@!-!,&!IH>4,!%A!E%N!9#N###)'!8/,(!I%/,0!S!"#$%&'(#
)*)TN!$-**,!*-@&%3,(!)%&!@-/,!,&!,&!;(BE-*!;8*-0-8&!S&,4!0-3!U!',0,(*!&H>%@0-@I,4TF!8@!,/,&0<,30!,&!
IH>4,!8/,(!I%/,0N!$,(<48/,(!*,&4,(!J1D:*%0,33-0,(&,!8@*?!,0!0-4**-@&%3F!4,(!)%&!%&/,&4,*!%A!
(%4-8<(,N!$,(!8;,(,(!-!H>,=3-)),0!',33,'!9P:O9!*%0,33-00,(F!0-3!J1D!*K*0,',0F!8@!4-**,!=,A-&4,(!*-@!-!
*,)*!A8(*),33-@,!8'3H=*=%&,(!8'!V8(4,&N!$,00,!@-/,(!E%N!*,)*!*%0,33-00,(!-!I/,(!=%&,N!J(<&4,&!0-3!%0!
4,(!8;,(,(!4,00,!*;,E-A-)),!%&0%3!,(F!%0!4,0!,(!&H>%@0-@0!4,0!%&0%3!4,(!*)%3!0-3F!A8(!%0!%A4B)),!V8(4,&!
8;0-'%30N!$,0!/-3!*-@,F!%0!'%&!)8&*0%&0F!3-@,@K34-@0!I/8(!'%&!=,A-&4,(!*-@!-!/,(4,&F!)%&!A?!)8&0%)0!0-3!
,&!J1D!*%0,33-0N!W8(!%0!A?!8;@-/,0!,&!;8*-0-8&!',4!,)*,';,3/-*!08!)88(4-&%0,(F!*)%3!'840%@,(,&!
/B(,!-!)8&0%)0!',4!'-&-'<'!O!*%0,33-00,(N!X&*),(!'%&!K4,(3-@,(,!,&!IH>4,!,33,(!,&!0(,4>,!
)88(4-&%0F!*)%3!4,(!A-(,!*%0,33-00,(!0-3F!',&!@,(&,!A3,(,N!

!

+,%&'(#)*)#-%!"(#".#!/0"11%02/."#3"4#556#%.71%./0%8.9#8&#".#/$!0/.4#$(/#:8(4".#;<#

=>=>>73?#

!!!

!

!

!!J38=%3!18*-0-8&-&@!DK*0,'!SJ1DT!=3,/!8;(-&4,3-@0!<4/-)3,0!%A!4,0!
%',(-)%&*),!A8(*/%(*'-&-*0,(-<'!0-3!'-3-0B(,!A8('?3!<&4,(!&%/&,0!
YZQ[D+QLYF!',&!,(!*-4,&!"67#\,(&,!=3,/,0!%&/,&40!-!=?4,!

)8'',(E-,30!8@!;(-/%0!-&0,(,**,N!$,&!Q',(-)%&*),!(,@,(-&@!*0K(,(!*0%4-@/B)!%30!4,0!=%*%3,!/,4!
*K*0,',0F!8@!4,!I%(!4,&!A<34,!)8&0(83!8/,(!=(<@,(&,!%A!4,0N!$,0!/-3!%30*?!*-@,F!%0!4,!0-3!I/,(!,&!0-4F!
)%&!=,@(B&*,!=(<@,(A3%4,&F!,33,(!I,30!3<)),!&,4!A8(!*K*0,',0N!W8(!,)*,';,3!-!)(-@*0-4F!,33,(!/,4!
%&4,&!A8('!A8(!0(<**,3!A(%!8'/,(4,&,&N!

!!!!J1D!*K*0,',0!,(!A<340!<4!)8&0(833,(,0!%A!Q',(-)%&,(&,N!G-@,3,4,*!I%(!]<(8;%!8@!L<*3%&4!4,(,*!
,@,0!*K*0,'N!$-**,!@?(!<&4,(!&%/&,&,!YJ%3-3,8Y!4,(!,(!]<(8;%*!*K*0,'!8@!YJG^ZQDDY!4,(!,(!
L<*3%&4*N!L<**,(&,*!*K*0,'!I%(!8;,(,(,0!8'0(,&0!3-@,*?!3B&@,!*8'!Q',(-)%&,(&,*F!',4,&*!
]<(8;B,(&,*!J%3-3,8!*K*0,'!*0%4-@/B)!,(!<&4,(!8;=K@&-&@N!

Lars Stenseng
Fire

Lars Stenseng


Lars Stenseng
Husk reference, hvis du ikke selv har lavet figuren.
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!
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=C= 7#-.6.#0%2.0(-1%6#&%2!

_/,(!,&),30!*%0,33-0F!-&4,&!A8(!J38=%3!18*-0-8&-&@!DK*0,'!I%(!A-(,!<%AIB&@-@,!%08'<(,!8'=8(4N!$,!
,(!I,&I834*/-*!=%*,(,0!;?!,&!CB*-<'!8@!L<=-4-<'!)-34,N!$-**,!<(,!,(!%A!,)*0(,'!&H>%@0-@I,4F!
I/-3),0!,(!%30%A@H(,&4,!A8(!,&!*%0,33-0*!*-@&%3N!$,(!*)%3!48@!*0%4-@/B)!,&!I,3!(B)),!8;4%0,(-&@,(!0-3F!
A8(!%0!=-=,I834,!4,&&,!;(BE-*-8&N!$,00,!@H(,*!4%@3-@0!A(%!4,!)8&0(83;8*0,(F!4,(!,(!;3%E,(,0!(<&40!
8/,(!I,3,!)384,&F!8@!*?!0B0!;?!B)/%08(!=B30,0!*8'!'<3-@0N!]&!I8/,4!)8&0(83!*0%0-8&!S4,(!,(!
;3%E,(,0!-!&B(I,4,&!%A!C838(%48!D;(-&@*F!.NDNQT!=,%(=,>4,(!8@!A8('-43,(!%33,!4%0%F!8@!*H(@,(!A8(!%0!
*K*0,',0!)8&*0%&0!,(!%>8<(N!.4,&!4-**,!8;4%0,(-&@,(!/-33,!*K*0,',0!/-*,!,&!A,>3!'%(@-&,&!;?!P9U'!-!
3H=,0!%A!=%(,!08!<@,(N!

!

+,%&'(#)*=#-%!"(#"0#78(09#

@-8(;<#4"#$8(!7"11%&"#ABC#

82!"(-/0%8.!#D".0("#"(#

;1/D"("0*#B'.70"0#

3/(7"("0#3"4#!0:"(.".9#"(#

@8-"4#78.0(81#D".0("0#-"4#

E818(/48#C;(%.&!9#F*C*G?#

!!

!!DK*0,',0!A<&@,(,(!
@(<&43B@@,&4,!/,4!

%0!4,(!8;,(,(,*!;?!,&!(B)),!A8(*),33-@,!=B(,=H3@,(N!$-**,!I%(!,&!A8(*),33-@!A(,)/,&*F!4,(!*?!=3-/,(!
*,&40!0-3!'840%@,(,&N!`!H>,=3-)),0!,(!4,(!0(,!=B(,=H3@,(!0-3@B&@,3-@,F!',&!4,(!%(=,>4,*!;?!
K4,(3-@,(,!08N!!

• !"#+)5H59I=#JKL?M#N".#D%-%10#0%1&O.&"1%&"#0%4!784"#+EPGQ784".?#!/30#".#3%1%0O(#784"*#
• !##+)==H9R>#JKL?M#S.#3%1%0O(#0%4!784"#!83#"(#7(T;0"("0#8&#4"($8(#%77"#0%1#D%-%10#2('&*#U%!!"#

/-/.D"("4"#D%-%1"#4822"10$("7-".!3840/&"("#7/.#48&#'44(/&"#.8&1"#$/!"%.$8(3/0%8."(#
'4".#/0#$8("0/&"#".#".&".01%&#/$7(T;0"(%.&9#8&#4".."#%.$8(3/0%8.#7/.#2('&"!#0%1#/0#V&"#
;(OD%!%8.".*#B<#.T"#ABC#!/0"11%00"(#'4-%4"!#W=#0%1#8&!<#/0#'4!".4"#"0#D%-%10#!%&./1#+W=E?X#4".#
$V(!0"#W=E#'4!".4"1!"#21"-#!1<"0#0%1#%#:/.'/(#=>>R*#

• !$#+)YZ)9>5#JKL?M#[('&"!#0%1#3%1%0O("#8-"(-<&.%.&!$8(3<1*#
• !%#+)ZI)9I>#JKL?M#S.4.'#%77"#%#2('&*#
• !&#+))HR9I5#JKL?M#S.4.'#%77"#%#2('&9#3".#;1/.1O&&"!#2('&0#0%1#D%-%1"#.V4Q#8&#

!%77"(@"4!$8(3<1!!!

Lars Stenseng
Husk ref
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!

• +\;!0%11%.&".#J"4#2"!7(%-"1!"#/$#4"#$8(!7"11%&"#2O("2V1&"(9#"(#0/&"0#$(/#]]]*]%7%;"4%/*8(&#/$#$8($/00"(#\1!".9#
^//("#_@8(*#=>)>#0%1#0"7!0".#A182/1#B8!%0%8.%.&#CT!0"3*?!

!

  ]0!,)*,';,3!;?!,&!=B(,=H3@,!)<&&,!/B(,!4,&!E-/-3,F!4,(!I%(!)84,&!CbQN!W8(!%0!A%*03B@@,!
=H3@,3B&@4,&!;?!4,&&,F!)%&!'%&!8;*0-33,!AH3@,&4,!A8(',35!

Y#F##"*c"F#9Od"#a*:"c96O'!e!O##)'Y!+^%14"M#N'"@8139#^"149#"0*/1*#=>>5*#`80"(#83#ABC?!

_/,(!=B(,=H3@,!I%(!;?!4,&&,!'?4,!,&!A8(*),33-@!=H3@,3B&@4,N!$,00,!,(!&H4/,&4-@0F!A8(!%0!%4*)-33,!
4,(,*!*-@&%3,(N!

!!W8(!%0!,&!'840%@,(!*)%3!)<&&,!*),3&,!-',33,'!4-**,!A(,)/,&*,(F!,(!4,&!3-@,3,4,*!<4*0K(,0!',4!,0!
<(N!$,00,!=(<@,(!4,&F!0-3!%0!=,(,@&,!4,&!0-4F!4,0!I%(!0%@,0!A8(!*-@&%3,0!%0!&?!&,4!0-3!4,&!A(%!
*%0,33-00,&N!1?!4,&!'?4,F!)%&!4,&!%A*0%&4*=,*0,'',!4,!*%0,33-00,(!4,&!,(!-!)8&0%)0!',4F!8@!
4,(<48/,(!=,4H'',!4,0!*-@&%3!4,&!A?(!-&4F!/,4!%0!3%/,!4,&!8/,&!/-*0,!)%3)<3%0-8&N!_/-*!/-!-@,&!
0%@,(!,)*,';3,0!',4!%0!4,(!*8'!'-&-'<'!*)%3!=(<@,*!0(,!*%0,33-00,(!0-3!%0!@-/,!,&!08!)88(4-&%0*!
=,*0,'',3*,F!)%&!'%&!*-@,N!$,(!*)%3!,&!*%0,33-0!0-3!%0!=,*0,'',!I/,(!<%AIB&@-@!*0H((,3*,F!*8'!0-4!
IH>4,!3B&@4,!8@!=(,44,N!Q30*?F!H&*),(!'%&!,&!;8*-0-8&F!*)%3!'%&!AH(*0!8@!A(,'',*0!I%/,!,&!0-4N!
$,(<48/,(!=,IH/,(!'%&!,&!3B&@4,!8@!,&!=(,44,N!$,00,!@-/,(!%30*?!,0!'-&-'<'!%A!*-@&%3,(!A(%!0(,!
*%0,33-00,(N![-3!'%&!K4,(3-@,(,!I%/,!,&!IH>4,!%&@-/,3*,F!)(B/,*!4,(!%30*?!,&!A>,(4,!*%0,33-0N!!

#

#

#

#

#

#

#

+,%&'(#)*I#-%!"(#$8(!7"11%&"#2O("2V1&"(!#$("7-".!9#!/30#4"("!#83$8(3.%.&#0%1#"0#!".4"#!%&./1?##

!

!

=CH B%K93.9&%2!

Lars Stenseng


Lars Stenseng
Husk ref
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!!J1D!*K*0,',0!,(!<IK(,!;(BE-*0F!8@!@-/,(!-!4%@!,&!',@,0!3-33,!A,>3!'%(@-&,&!;?!,&!;8*-0-8&F!
%AIB&@-@0!%A!I/-3),&!I%(4R%(,!'%&!=(<@,(N!$,00,!*)K34,*!0-3!4,3*!%0!<4*0K(,0!,(!=3,/,0!=,4(,F!8@!%0!
4,(!I,3,!0-4,&!=3-/,(!)8((-@,(,0!A8(!4,!<<&4@?,3-@,!A,>3!4,(!A8(,)8'',(!/,4!J1DN!$,!',*0!
=,0K4&-&@*A<34,!A,>3!S!"#0/2"1#)*)T!,(!`8&8*AB(,A,>3F!2<30-;%0I!8@!W,>3!;?!*%0,33-00,&*!<(,!S!"#$%&'(#
)*YTN!WB33,*!A8(!4,'!%33,!,(F!%0!4,!-)),!)%&!,3-'-&,(,*!"##!;(8E,&0N!$,!/-3!%30-4!A8(,)8'',F!',&!
*8'!*%@0F!)%&!,&!<4/-)3-&@!-!<4*0K(F!3H=,&4,!=(-&@,!A,>3,&!&,4!;?!,0!%&0%@,3-@0!&-/,%<N!!

!

W,>3)-34,! W,>3,&*!D0H((,3*,!

D%0,33-0<(! ":9'!S,A0,(!'84,33,(-&@T!
g%&,A,>3! ":9'!

`8&8*AB(,! ":U#'!S,A0,(!'84,33,(-&@T!

+(8;8*AB(,! W?!4'!S,A0,(!'84,33,(-&@T!
2<0-;%0I! ":9'!

M8((,3%0-8&! #F9E':"'!

+_/2"1#)*)#-%!"(#0T;"#/$#$":17%14"#8&#4"("!#!0V(("1!"(?#

!

!!$,&!E-/-3,!=B(,:3-&>,F!I%(!-&40-3!?(!9###F!I%A0!,&!K4,(3-@,(,!;?3%@0!A,>3!;?!*-@N!$,0!%',(-)%&*),!
'-3-0B(!I%/4,!-&40-3!4%!;?3%@0!G"!3-&>,&!,&!*?)%340!YDQ!)84,Y!SD,3,E0-/,!Q/%-3%=-3-0KTN!$%!4,&!=3,/!
*3?,0!A(%!-!?(!9###F!<&4,(!;(B*-4,&0!g-33!C3-&08&F!A-)!4,&!E-/-3,!G"!3-&>,F!,&!&H>%@0-@I,4!4,(!/%(!0-!
@%&@,!',(,!;(BE-*!,&4!0-43-@,(,N!

!!]&!%&4,&!8@!',@,0!%3'-&4,3-@!A,>3)-34,!/,4!J1DF!,(!4,0!*?)%340,!Y2<30-;%0IY!AB&8',&N!2<30-;%0I!
A(,')8'',(!/,4!%0!(%4-8*-@&%3,0!=3-/,(!A8(*0K((,0!%A!8=>,)0,(F!,)*,';,3/-*!=K@&-&@,(F!0(B,(F!A3K!8@!
*?!/-4,(,S!"#$%&'(#)*YTN!$,0!=,0K4,(F!%0!*-@&%3,0!
-)),!A-&4,(!,&!4-(,)0,!/,>!A(%!*%0,33-00,&F!8@!&,4!
0-3!'840%@,(,&F!',&!-!*0,4,0!=3-/,(!(,A3,)0,(,0!
A(%!4,!8'@-/,&4,!A3%4,(N!$,&!I<(0-@*0,!/,>!A8(!
,0!*-@&%3!,(!-!,&!3-@,!3-&>,!A(%!*%0,33-0!0-3!
'840%@,(F!',&!I,(F!/-3!*-@&%3,0!A?!8'!;?3%@0!
8'/,>F!/,4!%0!*)<33,!8'4-(-@,(,!=%&,!<4,&!8'!
%33,!4-**,!A8(I-&4(-&@,(N!$,0!@-/,(!,&!
A8(*-&),3*,!%A!*-@&%3,0F!4%!(,>*,0-4,&!8@*?!/-3!
/B(,!3B&@,(,N!!!

!S,%&'(#)*Y#-%!"(#"7!"3;1"(#;<#J'10%;/0@?!

!

Lars Stenseng


Lars Stenseng
bølge

Lars Stenseng


Lars Stenseng
Husk ref
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7!
!

=CM N##2&.0)6!#(!AOK&%-P-6%1%2!6.9!+7E!Q!+@E!1.9KO%2!

!!J,8@(%;I-E!`&A8('%0-8&!DK*0,'!SJ`DT!,(!*8'!&%/&,0!%&0K4,(F!,0!*K*0,'F!4,(!',4!I>B3;!A(%!4%0%F!
@-/,(!=(<@,(,&!'<3-@I,4!A8(!%0!3%/,!,0!4-@-0%30!)8(0F!8/,(!A8(!,)*,';,3!*-&,!8;'?3-&@,(!-!A,30,&N!
DK*0,',0!8;*084!-!*0%(0!"6f#,(&,F!8@!@%/!-&@,&-H(,&!,33,(!%()-0,)0,&F!'<3-@I,4!A8(!;?!,&!I<(0-@!8@!
',@,0!',(,!,AA,)0-/!'?4,F!%0!A(,'=(-&@,!,0!)8(0!',4!IH>4,(F!=K@&-&@,(!/,>,F!/-@0-@,!;<&)0,(F!8@!
*?!A(,'4,3,*N!WH(I,&F!I%/4,!4,&&,!@(<;;,!',&&,*),(!/B(,0!=,@(B&*,0!0-3!%0!0,@&,!-!I?&4,&F!',&!
',4!J,8@(;I-E!`&A8('%0-8&!DK*0,'!SJ`DTF!=3,/!4,0!'<3-@0!%0!A?!,&!0,@&,'%*)-&,!0-3!%0!<4AH(,!4,&!
3%&@*8'',3-@,(,!;(8E,*N!J`DF!)%&!=,*)(-/,*!*8'!,0!4%0%'%0,'%0-*)!*K*0,'F!0-3!-&4*%'3-&@F!*%'0!
'%&-;<3%0-8&F!-&4*%'3-&@F!;(B*,&0%0-8&!8@!%&%3K*,(-&@!%A!@,8@(%A-*),!4%0%N!+^%14"M#a/D82%9#\1"*#)bbH*#
c.!0%0'00"0#$8(#;1/.1O&.%.&9#N/.3/(7!#_"7.%!7"#F.%-"(!%0"0*#N%&%0/1#^8(01O&.%.&9#Y*#F4&/-"*?!!!

!!X&*),(!'%&!/,4!I>B3;!%A!J`DF!%0!-&4AH(,!,0!IH>4,*K*0,'F!%30*?!,&!h!)88(4-&%0F!@H(,*!4,00,!/,4!
I>B3;!%A!,&!4-@-0%3!IH>4,'84,3N!]&!4-@-0%3!IH>4,'84,3!A<&@,(!;?!*%'',!'?4,F!*8'!,&!J1DF!&,'3-@!
/,4!%0!4,(!=3-/,(!%&@-/,0!,&!iFjFh!)88(4-&%0!0-3!,0!@-/,&0!;<&)0N!$,0!;<&)0F!)%&!&<!/,4!I>B3;!%A!J`DF!

3B@@,*!-&4!-!,0!)/%4(%0!&,0N!1?!4,&&,!'?4,F!)%&!
,&*!4%0%!&<!*,*!*8'!,0!;<&)0!;?!*)B(',&!-!,0!
)88(4-&%0!*K*0,'!SM/%4(%0!&,0TN!W8(!%0!A?!4,&!
H&*),4,!IH>4,!-&4F!'<30-;3-E,(,(!'%&!@%&*),!
,&),30!*-0!)/%4(%0!&,0!A3,(,!@%&@,!8/,&!;?!
I-&%&4,&F!8@!;?!4,&&,!'?4,F!A?(!'%&!*-&!
H&*),4,!h!)88(4-&%0!@(%A-*)!A(,'F!-!A8('!%A!,&!
/,)08(!4,(!%&@-/,(!,&!%A*0%&4!A(%!4,0!
084-',&*-8&,33,!)88(4-&%0!*K*0,'N!+C"#$%&'(#)*I#d#
)*5?!

!

+,%&'(#)*I#-%!"(#&('.4;(%.D%;;"0#2/&#4%&%0/10#"11"(#08;8&(/$%!7#78(0*?#

!

!

!

!

!

!

!

Lars Stenseng


Lars Stenseng
Det er uklart hvad du taler om
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!

#

+,%&'(#)*5#-%!"(#".#384"1#8-"(#"0#08;8&(/$%!7#-"(4".!78(0*?##

!

HC 72,-%06)6.#0!#(!)0)9P-%!

!!+8(*4%@!4N!"a:6:9#"#F!/%(!_834,0!A(%!Q()0-*)!+,)&838@-!<4,!-!,0!8'(?4,!+!"#$%&'(#=*)?9!4,(!3-@@,(!D:
DX!A8(!=K,&!D-*-'-<0F!I/8(!4,!A8(,08@!,&!(B)),!'?3-&@,(!',4!L+M!C8&0-&8<*!+8;8!S9!*,)N!`&0,(/%3TN!
g%@@(<&4,&!A8(!4-**,!'?3-&@,(!,(F!%0!)8''<&,&!;3%&3B@@,(!%0!8;AH(,!,0!&K0!-&4<*0(-!8'(?4,!;?!
4,0!%&@-/&,!%(,%3N!$,0!/%(!*?!@(<;;,&*!8;@%/,F!%0!<&4,(*H@,F!8@!-&4*%'3,!4,!&H4/,&4-@,!4%0%F!0-3!
%0!)<&&,!3%/,!,&!0,((B&!'84,3F!8@!=,*0,'',!8'(?4,0*!*0(<)0<(F!<&4,(@(<&4!8@!=,=K@@,3*,*!
A%E-3-0,0,(N!W8(!%0!)<&&,!@H(,!4,0F!=3,/!4,(!8;(,00,0!A,'!@(<;;,(F!4,(!I/,(!-*B(!*?!*)<33,!%A4B)),!
,0!'-&4(,!%(,%3!%A!8'(?4,0!',4!*?!'%&@,!L+M!'?3-&@,(!*8'!'<3-@0N!+C"#$%&'(#=*=#d#$%&'(#=*Y?*!!

!!$,(<48/,(F!/%(!4,0!;?3%@0!@(<;;,&F!%0!8;*0-33,!08!(,A,(,&E,!*0%0-8&,(!;?!08!<4/%3@0,!38)%0-8&,(F!
',4!),&40,!JL6a!)88(4-&%0,(F!8@!4,(A(%F!/,4!I>B3;!%A!J1DF!<4;,@,!A-(,!I8/,4bA-)*!;<&)0,(F!0-3!
=(<@!A8(!,&!*,&,(,!4,0%-38;'?3-&@!8@!%A*B0&-&@N!

HC= /%6!)0$%0&6%!2%B%2%0R%!-P-6%1!

!!`!4,0!(,A,(,&E,!*K*0,'!4,(!=3,/!%&/,&40!0-3!'?3-&@,(&,!8')(-&@!4,0!;3%&3%@0,!-&4<*0(-!8'(?4,!DK4!
A8(!D-*-'-<0F!=3,/!4,(!=(<@0!,0!@,84B0-*)!(,A,(,&E,!*K*0,'F!4,(!=,*084!%A!0(,!0-&@N!]0!$%0<'F!,&!
IH>4,;(8>,)0-8&!8@!,&!)8(0;(8>,)0-8&N!!!!

!!Z?(!'%&!*)%3!A8(,0%@,!'?3-&@,(!;?!,&!A%*0!8/,(A3%4,F!%&/,&4,(!'%&!,0!J,84B0-*)!4%0<'F!*8'!
/B(,&4,!4,0!'%0,'%0-*),!A<&4%',&0!A8(!,&*!'?3-&@,(N!2%&!@?(!<4!A(%!8'4(,>&-&@*,33-;*8-4,&F!
4,(!,(!,&*!',4!>8(4,&*!8'4(,>&-&@*!%)*,N!$,&&,!,(!4,A-&,(,0!<4!A(%!A8('3,&5!

$#e#/Q2P/#

_/8(5!!

$#e#$1/40(T7.%.&".#

/#e#4".#@/1-"#!08(/7!"#

2#e#4".#@/1-"#1%11"/7!"#!

!!$%!>8(4,&!-)),!I%(!,&!)8';3,0!E-(),3!A8('F!%&0%@,(!'%&!-!*0,4,0!%0!4,&!,(!,33-;*,A8(',0N!S!"#$%&'(#
=*IT!4,00,!,(!-'-43,(0-4!I,33,(!-)),!)8((,)0F!4%!'%&!-!,33-;*,&!-)),!I%(!-&44(%@,0!4,!A8(*),33-@,!
&-/,%<!A8(*),33,!4,(!,(!;?!>8(4,&*!8/,(A3%4,N!$-**,!@H(!>8(4,&!0-3!,&!J,8-4,F!I/-3),0!/-3!*-@,F!%0!4,&!
,(!<4,A-&,(=%(!*8'!/B(,&4,!,&!(,&!'%0,'%0-*)!A-@<(!',4!,&!0-3)&K00,0!A8(',3N!

Lars Stenseng


Lars Stenseng
verdenskort med politiske grændser

Lars Stenseng
Husk parentes f=(a-b)/b

Lars Stenseng


Lars Stenseng
Ikke en del af den stillede opgave

Lars Stenseng


Lars Stenseng
et højdesystem

Lars Stenseng


Lars Stenseng
Geoiden er ofte defineret med en matematisk formel, men denne er meget kompleks og bruges defor ikke som basis for projektioner.
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!! !

S,%&'(#=*I#-%!"(#/.%3"("4"#"7!"3;1"(#;<#@".@814!-%!#".#D%(7"19#"11%;!8%4"#8&#&"8%4"?!!

!

!!.&-/,(*%3!+(%&*/,(*,!2,(E%08(!S.+2TN!$,&&,!;(8>,)0-8&*A8('!,(!=(<@0!/,(4,&!8/,(F!=3%&40!%&4,0!
8@*?!I8*!M8(0!k!2%0(-),3*0K(,3*,&!-!$%&'%()N!2,084,&!@?(!<4!;?!%0!'%&!;(8>,)0,(,(!,&!
EK3-&4,(A8('!8')(-&@!>8(4,&F!',&!0-3!A8(*),3!A(%!4,&!8;(-&4,3-@,!'?4,!'%&!3-@@,(!EK3-&4,(,&!
8')(-&@!>8(4,&F!S8@*?!)%34,0!2,(E%08(;(8>,)0-8&,&TF!%&=(-&@,(!'%&!4,&&,F!*8'!&%/&,0!8@*?!
%&0K4,(!0(%&*/,(*0!8')(-&@!>8(4,&N!Q30*?!%)*,&!A8(!EK3-&4,(,&!,(!*%'',&A%34,&4,!',4!>8(4,&*N!
$,0!@-/,(!,&!,33-;*,A8('!A8(!EK3-&4,(,&F!8@!;?!4,&&,!'?4,!)%&!'%&!)%&!A8('-&4*),!A8(/%&*)&-&@!
S<)8((,)0!*0H((,3*,*!A8(I834!A8(!4,!,&),30,!)8&0-&,&0,(TN!j4,(3-@,(,!)%&!'%&!8;4,3,!EK3-&4,(,&!-!
'-&4(,!=(,44,(F!*?!A8(/%&*)&-&@,&!-@,&!=3-/,(!'-&4(,N!$,00,!)%34,*!8@*?!A8(!.&-/,(*%3!+(%&*/,(*,!
2,(E%08(!S.+2T!l8&,(N!!!!

!!$%0<'!JL6a!,(!4,0!J(H&3%&4*),!4%0<'F!,33,(!4,&!,&I,4!4,(!=3-/,(!=(<@0!-!D-*-'-<0N!$%!J(H&3%&4*!
@,8@(%A-!,(!*?!*08(F!0K&40=,A83),0!8@!<A(,')8'',3-@!*8'!4,&!,(F!I%(!J(H&3%&4!-)),!,0!,&),30!
4%0<'!*8'!A8(!,)*,';,3!]<(8;%!].L]W76N!!

!!_H>4,;(8>,)0-8&,&!A8(!8'(?4,0!8')(-&@!D-*-'-<0F!)H(,(!,A0,(!,&!=,*0,'0!M80,!IH>4,F!,33,(!
'-44,3/%&4*0%&4N!$%!'%&!-@,&!'?!%&0%@,!%0!@(H&3%&4!,(!,0!*08(0!3%&48'(?4,F!-!A8(I834!0-3!
-&4=K@@,(0%3F!I%(!4,0!',4!I,&*K&!0-3!'-44,3/B(4-,(!A8(!/%&4*;,>3!8@*?!I,(!A8(*),33-@,!/B(4-,(N!
D-*-'-<0!I%(!4,(,*!M80,!IH>4,F!',4,&*!&%=8=K,&!D<)),(08;;,&F!_%(!,&!I,30!%&4,&N!M80,!IH>4,&!,(!
48@!*0%4-@!&H4/,&4-@F!A8(!%0!)<&&,!A(,'*0-33,!,0!IH>4,;(8A-3!-!A8(I834!0-3!/%&4*;,>3,0N!

HCH ST2&%2.0(!)B!.0&-)19%6!&)6)!

!!$,!*%'3,4,!(,*<30%0,(F!4,(!,(!)8'',0!<4!%A!4,!'%&@,!;<&)0!'?3-&@,(!4,(!,(!=3,/,0!A8(,0%@,0!-!
4,0!;3%&3%@0,!-&4<*0(-8'(?4,F!,(!=3,/,0!4B)),&4,F!8@!4,!@-/,(!,&!@84!-&4-)%08(!A8(!4,!IH>4,(!4,(!

Lars Stenseng


Lars Stenseng
Animerede?

Lars Stenseng
Transvers henviser til at cylideren er vinkelret på jordens rotationsakse

Lars Stenseng


Lars Stenseng


Lars Stenseng
GR96 er ikke et datum, men et referencesystem
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!

,(!%0!A-&4,!-!8'(?4,0N!$,(!=3,/!*%'',&3%@0!A8(,0%@,0!@840!"7###!'?3-&@,(F!*8'!4B)),4,!
*0H(*0,4,3,&!%A!%(,%3,0F!I/-3),0!,(!',(,!,&4!0-3*0(B)),3-@0N!$,(!/%(!A3,(,!*0,4,(!;(8=3,',(!',4!
*-@&%3,0F!0-3!L+M!'840%@,(,&F!-*B(!-!8'(?4,!,0!+!"#$%&'(#=*=?9!8@!K4,(3-@,(,!/%(!&8@3,!*0,4,(!*/B(0!
A(,')8'',3-@,F!',&!,33,(*!,(!L+M!8;AK340N!

!

+,%&'(#=*)#-%!"(#/.&%-"0#3"4#(V409#4"0#83(<4"#@-8(#f_^#"(#$8("0/&"0*#N"#(V4"#;'.70"(#-%!"(#$%7!Q;'.70"(9#8&#&'10#
3/(7"("4"#;'.70"(9#("$"(".D"#;'.70"(."*?!!

!!`&44,3-&@,&!%A!A83)*!8;@%/,!8'(?4,(!A<&@,(,4,!<;?)3%@,3-@0F!I/-3),0!8@*?!3,00,4,!%(=,>4*@%&@,&N!
$8@!/%(!4,0!&H4/,&4-@0!%0!A8(,0%@,!,)*0(%!'?3-&@,(!4,&!,A0,(AH3@,&4,!4%@F!;?!@(<&4!%A!'-&4(,!@%=!
-',33,'!@(<;;,(&,*!0,((-08(-,(N!

!

!

!

!

!

!

!

!

Lars Stenseng
Det fremgår ikke af figur 2.2 hvor der er svært fremkommeligt elle dårlig dækning

Lars Stenseng
Husk ref.

Lars Stenseng
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HCM 72,-%06)6.#0!)B!.0&-)19%6!&)6)!!

#

#

#

#

#

#

#

#

#

#

+,%&'(#=*=#-%!"(#C/301%&"#f_^#3<1%.&"(#1/&0#%.4#;<#G!%/g!#&('.478(09#-"4#@:O1;#/$#J/;c.$8*?#

+,%&'(#=*Y#-%!"(#4"#!/33"#3<1%.&"(9#2/("#%#".#@V:"("#8;1V!.%.&9#!<#4"0#0T4"1%&"("#$("3&<(9#@-8(#4"(#"(#21"-"0#&<"0*?#

!

!

!

!

!

!

!

!

!

Lars Stenseng
Mindre punkter på figur 2.2 ville give et tydligere billed af dækningen
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!

MC N#039T-.#0!

!!$,0!)%&!<4!A(%!4,!-&4*%'3,4,!4%0%F!)8&)3<4,(,*F!%0!8;'?3-&@,(&,!',4!L+M!*%'0!A-)*!;<&)0*!4%0%F!
,(!8;AK340F!8@!%0!4-**,!I%(!@-/,0!,&!-&4-)%0-8&!%A!8'(?4,0*!IH>4,;(8A-3N!]&4/-4,(,!/-3!4,0!&<!/B(,!
'<3-@0!-@,&&,'!A(,'0-4-@,!8;'?3-&@,(F!%0!%A@H(,!8'!I/8(/-40!4,(!,(!A8(,)8'',0!*B0&-&@,(!-!
0,((B&,0F!@(<&4,0!;,('%A(8*0N!$,0!)%&!%33,(,4,!&<!)8&)3<4,(,*!%0!4,(!I%(!/B(,0!A8(,)8'*0,(!%A!
+I,('8)%(*0F!4%!4,(!-!8'(?4,0!*,*!A3,(,!,)*,';3,(!;?!+I,('8)%(*0:*H,(N!_/8(/-40!4,(!*0%4-@/B)!
A-&4,*!;,('%A(8*0!-!8'(?4,0F!)%&!-!4,&&,!(%;;8(0!-)),!48)<',&0,(,*N!!

!

MC= 9.66%2)6T29.-6%!

G-00,(%0<(5!

$<,I83'F!M,34N!]0N%3N!S9##UTN!Z80,(!8'!J1DN!

V%E8=-F!^3,N!S"66fTN!`&*0-0<00,0!A8(!;3%&3B@&-&@F!$%&'%()*!+,)&-*),!.&-/,(*-0,0N!$-@-0%3!M8(03B@&-&@!
ON!.4@%/,N!!

m,=*-4,(5!!

RRRN@88@3,NE8'!!

RRRN)'*N4)!!

RRRNR-)-;,4-%N4)!!

!

!!!!!!!

!!!!!!

!!!!!!

!

!

!

!
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!

GC V.9)(!
!

GC= 5&BP9&6%!U#(*-A%%6!
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