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DES MATHÉMATIQUES 
EN CLASSE TERMINALE 
DE LA SÉRIE SCIENTIFIQUE
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I - INTRODUCTION 

!"#$%&'%())"#*"#0"%)/-(+"#M#.,/-.3%/0#*(-.#+(#3&-0/-6/02#*"#3"+6/#*"#$%")/N%"#"0#/+#"-#%"$%"-*#*"#3"#7(/0#+".#2+2)"-0.:
!(#3+(.."#0"%)/-(+"#./'-"#+(#7/-#*".#206*".#."3&-*(/%".O#.&-#3&-0"-6#*&/0#*&-3#%2$&-*%"#?#6-"#*&61+"#"8/'"-3" P#
F#.,/-.3%/%"#*(-.#+(#3&42%"-3"#*".#3&--(/..(-3".#0%(-.)/.".#(68#2+NQ".#*(-.#+"6%#36%.6.#.3&+(/%"A#
F#&6Q%/%#?#*".#4&%/R&-.#-"67.#"0#Q(%/2.:
!".#7&%)(0/&-.#.6$2%/"6%".#.&-0#-(06%"++")"-0#*/Q"%.".#"0#&77%"-0#(68#)(042)(0/56".#6-"#$+(3"#Q(%/(1+":#J(-.#3"%0(/-".#7/+/N%".A
"++".#."%&-0#6-"#)(0/N%"#3"-0%(+"#"0#$&6%#0&60".#6-#&60/+#*"#)&*2+/.(0/&-#"0#*"#3(+36+:#!(#%26../0"#*".#D"6-".#206*/(-0.#*2$"-*%(
*&-3#3%63/(+")"-0#*"#+"6%#)(S0%/."#*".#.3/"-3".#)(042)(0/56".O#$&6%#+".#$%2$(%"%A#+"#$%&'%())"#$%"-*#"-#3&)$0"#+".#2Q&+60/&-.
*"#+(#*/.3/$+/-"#"0#*/772%"-0".#*")(-*".#56/#.&-0#+,"8$%"../&-#*".#1".&/-.#)(042)(0/56".#3%&/..(-0.#*"#-&0%"#.&3/202:
!".#2+NQ".#?#56/#3"#$%&'%())"#".0#*".0/-2#&-0#'%(-*/#*(-.#6-#"-Q/%&--")"-0#0"34-&+&'/56"A#56/#7(=&--"#+"6%#3&)$&%F
0")"-0#"0#+"6%.#Q(+"6%.#"0#3%2"#*".#3"-0%".#*,/-02%90#$%&7&-*2)"-0#-&6Q"(68:#!(#$6/..(-3"#*,/-Q".0/'(0/&-#*".#&60/+.
/-7&%)(0/56".#"0#+,"8/.0"-3"#*"#3(+36+(0%/3".#$"%7&%)(-0".#*&-0#+(#$+6$(%0#*".#2+NQ".#*/.$&."-0#.&-0#*".#$%&'%N.#1/"-Q"-6.A
"0#+"6%#+,/)$(30#.6%#+(#$2*('&'/"#*".#)(042)(0/56".#".0#3&-./*2%(1+":#T+#7(60#(33&)$('-"%#3"00"#2Q&+60/&-A#-&0())"-0
"-#60/+/.(-0#3".#&60/+.#*(-.#+".#$4(.".#*"#*23&6Q"%0"#"0#*,&1."%Q(0/&-#$(%#+".#2+NQ".:#U"%0(/-.#2+2)"-0.#V$(%#"8")$+"#+".
256(0/&-.#*/772%"-0/"++".#&6#+(#.0(0/.0/56"W#($$(%(/.."-0#/))2*/(0")"-0#60/+".#(68#(60%".#*/.3/$+/-".#.3/"-0/7/56".:#L(/.
60/+"#-"#./'-/7/"#$(.#60/+/0(/%":#!".#)(042)(0/56".A#.3/"-3"#*6#3(+36+A#-"#.&-0#$(.#56"#3"+(A#"0#/+#".0#/)$&%0(-0#56"#+".#2+NQ".
3&)$%"--"-0#56,"++".#.&-0#(6../#6-"#23&+"#*"#%/'6"6%#56/#"8/'"#6-"#$"-.2"#3+(/%":#T+#7(60#$&6%#3"+(#)(/-0"-/%#+,256/+/1%"
"-0%"#+,"-0%(S-")"-0#(6#3(+36+#"0#+(#%27+"8/&-A#2'(+")"-0#/-*/.$"-.(1+".#(6#$%&'%N.#)(042)(0/56"A#"0#*&-3#$%2."-0"%A
*(-.#+"#3(*%"#-23"..(/%")"-0#)&*".0"#*6#$%&'%())"A#*".#*2)&-.0%(0/&-.#56/#-&6%%/.."-0#3"00"#%27+"8/&-:#!".#2+NQ".
$&6%%&-0#(/-./#"8$+/3/0"%#*".#%(/.&--")"-0.#.(-.#."#+/)/0"%#?#56"+56".#*2)(%34".#.02%2&0X$2".A#Q&/%#3+(/%")"-0#+(
*/772%"-3"#"-0%"#3"#56,&-#20(1+/0#"0#3"#56/#".0#$%&Q/.&/%")"-0#(*)/.#"0#3&)$%"-*%"#3&))"-0#+".#)(042)(0/56".#."
3&-.0%6/."-0:
I-#$%&'%())"#*&/0#."#+/)/0"%#?#3"#56/#$"60#90%"#"77"30/Q")"-0#"-."/'-2#*(-.#+"#0")$.#/)$(%0/:#Y%#+"#36%.6.#"-#)(042F
)(0/56".#*".#2+NQ".#56/#(33N*"-0#)(/-0"-(-0#?#+(#3+(.."#0"%)/-(+"#".0#*/772%"-0#*"#3"+6/#*".#'2-2%(0/&-.#(-02%/"6%".:#M&-
3&-0"-6#%2(+/.0"#0/"-0#3&)$0"#*"#3"00"#./06(0/&-:#T+#$"%)"00%(#(6#$%&7".."6%#*,"-."/'-"%#0&60".#+".#-&0/&-.#*6#$%&'%())"A
"0#*"#$%"-*%"#+"#0")$.#*,($$%&7&-*/%#+".#3&-3"$0.#/)$&%0(-0.#"0#*,2Q"/++"%#+(#36%/&./02#*"#.".#2+NQ".:
U"%0(/-.#042&%N)".#*6#$%&'%())"#.&-0#(*)/.:#T+#3&-Q/"-0#(+&%.#*,"-#7(/%"#(../)/+"%#+"#3&-0"-6#"-#)&-0%(-0#3&))"-0#/+.
.,($$+/56"-0A#"0#"-#3&-./*2%(-0#2Q"-06"++")"-0#*".#3(.#$(%0/36+/"%.#*&-0#&-#$"60#7(/%"#+(#*2)&-.0%(0/&-:#U"%0(/-".#$%&F
$%/202.#.&-0#3&-./*2%2".#3&))"#%N'+".#&$2%(0&/%".#V$(%#"8")$+"A#./#*"68#7&-30/&-.#(*)"00"-0#6-"#+/)/0"#"-#6-#$&/-0A#+(
+/)/0"#*"#+"6%#.&))"#".0#+(#.&))"#*"#+"6%.#+/)/0".W:#J/%"#56,6-"#$%&$%/202#".0#60/+/.2"#3&))"#%N'+"#&$2%(0&/%"#./'-/7/"
56,&-#-,".0#$(.#0"-6#*,"-#D6.0/7/"%#+,6.('"#*(-.#6-"#*2)&-.0%(0/&-#&6#*(-.#6-#3(+36+:
U"#$%&'%())"#".0#3&)$+202#$(%#6-#*&36)"-0#*,(33&)$('-")"-0 P#3"+6/F3/#"-#"8$+/3/0"#3"%0(/-".#/-0"-0/&-.#"0#$%&$&."
*".#$/.0".#*"#)/."#"-#Z6Q%":

II - ENSEIGNEMENT OBLIGATOIRE 
T+#".0#*")(-*2#*,/-0%&*6/%"#+(#7&-30/&-#"8$&-"-0/"++"#0%N.#0[0#*(-.#+,(--2"A#*(-.#6-#.&63/#*"#3&42%"-3"#"-0%"#+".#"-."/F
'-")"-0.#*"#)(042)(0/56".A#*"#$4X./56"F34/)/"#"0#*"#.3/"-3".#*"#+(#Q/"#"0#*"#+(#\"%%":#@&6%#+,/-0%&*630/&-#*".#(60%".
3&-3"$0.A#+,"-."/'-(-0#%".0"#+/1%"#*"#+,&%*%"#*"#$%2."-0(0/&-:#
]#0/0%"#/-*/3(0/7A#+(#%2$(%0/0/&-#4&%(/%"#"-0%"#+".#*/772%"-0.#34($/0%".#$"60#90%" P#(-(+X."#̂ _`#V"-Q/%&-#E^#.")(/-".WA#'2&F
)20%/"#a_`#V"-Q/%&-#EE#.")(/-".WA#$%&1(1/+/02#"0#.0(0/.0/56"#BC`#V"-Q/%&-#b#.")(/-".W:

II.1 Analyse 
J"68#&1D"30/7.#)(D"6%.#72*N%"-0#+".#2+2)"-0.#*"#3"#34($/0%" P
F#+,"80"-./&-#*6#34()$#*".#.6/0".#"0#*".#7&-30/&-.#Q6".#"-#3+(.."#*"#$%")/N%"#?#56"+56".#-&6Q"++".#7&-30/&-.#3+(../56".P
"8$&-"-0/"++".A#+&'(%/04)".A#0%/'&-&)20%/56".#V0"++"#+(#7&-30/&-#0(-'"-0"W#&6#7(/.(-0#/-0"%Q"-/%#*".#%(*/3(68O
F#+,/-/0/(0/&-#(6#3(+36+#/-02'%(+#"0#?#+(#$%&1+2)(0/56"#*".#256(0/&-.#*/772%"-0/"++". P#+(#$%2."-3"#*"#3".#*"%-/N%".A#1/"-#56"
)&*".0"#*(-.#+"#+/1"++2#*6#$%&'%())"A#".0#7&-*()"-0(+"#$&6%#()"-"%#?#+(#3&)$%24"-./&-#*"#+(#$6/..(-3"#*".#)(042F
)(0/56".#$&6%#+(#)&*2+/.(0/&-O#6-#0%(Q(/+#3&-D&/-0#(Q"3#+".#(60%".#*/.3/$+/-".#7(Q&%/."%(#3"0#&1D"30/7:
!,206*"#*".#.6/0".#"0#7&-30/&-.#."%(#)&0/Q2"#$(%#+(#%2.&+60/&-#*"#$%&1+N)". P#"++"#-,".0#$(.#6-"#7/-#"-#.&/:#U".#$%&1+N)".
$&6%%&-0#90%"#*,&%/'/-"#)(042)(0/56"A#$4X./56"A#1/&+&'/56"A#23&-&)/56"#&6#(60%"#"0#()N-"%&-0#?#*".#%"34"%34".#*,"8F
0%")(A#*".#3&)$(%(/.&-.#*"#7&-30/&-.A#*".#%2.&+60/&-.#'%($4/56".#*,256(0/&-.#&6#*,/-256(0/&-.A#"03:#Y-#$%/Q/+2'/"%(#+".
$%&1+N)".#)"00(-0#"-#D"6#*".#+/"-.#"-0%"#6-"#7&-30/&-#"0#.(#*2%/Q2"#$%")/N%"#&6#."3&-*":#Y-#$&6%%(#%")(%56"%#"-#$(%0/F
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CONTENUS MODALITÉS DE MISE EN ŒUVRE COMMENTAIRES

Limites de suites et de fonctions 

<($$"+#*"#+(#*27/-/0/&-#*"#+(#+/)/0"# @&6%#"8$%/)"%#56"#JVKW 0"-*#Q"%.#256(-*#K T+#.,('/0#*"#$%&+&-'"%#+"#0%(Q(/+#7(/0#"-
*,6-"#.6/0":#K80"-./&-#?#+(#+/)/0"#7/-/"# 0"-*#Q"%.#c!A#&-#*/%(#56" P#d0&60#/-0"%Q(++"# $%")/N%"#.6%#+".#.6/0".:#!,"8$%"../&-
&6#/-7/-/"#*,6-"#7&-30/&-#"-#c! &6#e#!:# &6Q"%0#3&-0"-(-0#23&-0/"-0#0&60".#+".#Q(+"6%. d$&6%#K (.."R#'%(-*f#".0#+,(-(+&'6"#$&6%

JVKW#$&6%#K (.."R#'%(-*:f +".#7&-30/&-.#*"#+,"8$%"../&-#d?#$(%0/%
g&0/&-#*"#+/)/0"#7/-/"#&6#/-7/-/"# Y-#)&-0%"%(#56,6-"#.6/0"#3%&/..(-0"# *,6-#3"%0(/-#%(-'f#60/+/.2"#$&6%#+".#.6/0".:
*,6-"#7&-30/&-#"-#6-#%2"+#+: -&-#)(D&%2"#0"-*#Q"%.#+,/-7/-/: @&6%#+".#+/)/0".#"-#6-#%2"+#+A#(636-"#

Y-#%"Q"%%(#?#3"00"#&33(./&-#+(#-&0/&-# *27/-/0/&-#-,".0#"8/'2" P#&-#%"$%"-*%(#
*,(.X)$0&0"#&1+/56"A#"-#."#+/)/0(-0# +,($$%&34"#/-06/0/Q"#(*&$02"#"-#3+(.."
(68#7&-30/&-.#."#)"00(-0#.&6.#+(#7&%)"# *"#$%")/N%":#M6%#6-#"8")$+"A#&-#7"%(#+"#+/"-
+KLMLNVKWA#&h#N 0"-*#Q"%.#C#?#+,/-7/-/: "-0%"#+/)/0"#"-#6-#%2"+#+ "0#?#+,/-7/-/:
Y-#)&-0%"%(#.6%#*".#"8")$+".#56"#+,206*"# Y-#$&6%%(#$(%+"%#*"#+/)/0"#?#*%&/0"#&6#?
.6%#3(+36+(0%/3"#&6#(6#0(1+"6%#*,6-"#.6/0"# '(634"#?#+,&33(./&-#*"#3"%0(/-.#"8")$+".:
&6#*,6-"#7&-30/&-#$"%)"0#*"#3&-D"306%"%#
*".#+/)/0".#56/#*"Q%&-0#"-.6/0"#90%"#D6.0/7/2".:

\42&%N)"#d*".#'"-*(%)".f# Y-#*2)&-0%"%(#3"#042&%N)"#+&%.56"
$&6%#+".#7&-30/&-.: +(#Q(%/(1+"#0"-*#Q"%.#+,/-7/-/:#

Y-#20"-*%(#3"#042&%N)"#(6#3(.#
*".#+/)/0".#/-7/-/".:

!/)/0".#*"#+(#.&))"A#*6#$%&*6/0A#*6#56&0/"-0 Y-#3&)$+20"%(#+".#%2.6+0(0.#2-&-32.#"-#3+(.." U".#$%&$%/202.#."%&-0#($$+/562".#3&))"
*"#*"68#.6/0".#&6#*"#*"68#7&-30/&-.O# *"#$%")/N%"O#&-#."#1&%-"%(#?#6-"#D6.0/7/3(0/&- %N'+".#&$2%(0&/%".:
+/)/0"#*"#+(#3&)$&.2"#*"#*"68#7&-30/&-.A# /-06/0/Q"#V3(+36+(0&/%"#&6#'%($4/56"W:
*"#+(#3&)$&.2"#*,6-"#.6/0"#"0#*,6-"#7&-30/&-:

Langage de la continuité et tableau de variations 

U&-0/-6/02#"-#6-#$&/-0#+:# Y-#*27/-/%(#+(#3&-0/-6/02#*"#J "-#6-#$&/-0# !".#7&-30/&-.#%"-3&-0%2".#"-#0"%)/-(+"
U&-0/-6/02#*,6-"#7&-30/&-#.6%#6-#/-0"%Q(++": +$(%#+/)#JiJV+W# .&-0#+"#$+6.#.&6Q"-0#3&-0/-6".#.6%#+"6%

/-0"%Q(++"#*,206*"O#&-#/-*/56"%(#3+(/%")"-0
&6#+/)#JV+LNW#i#JV+W# 56"#+".#7&-30/&-.#3&-.0%6/0".#?#$(%0/%

*".#7&-30/&-.#$&+X-[)".A#0%/'&-&)20%/56".A
Y-#/++6.0%"%(#+(#-&0/&-#*"#3&-0/-6/02#.6%# +&'(%/04)".#&6#"8$&-"-0/"++".#.&-0#
6-#/-0"%Q(++"#"-#$(%+(-0#*"#0%(32#.(-.#+"Q"%# 3&-0/-6".:#J2)&-0%"%#56,6-"#7&-30/&-#".0#
+"#3%(X&-:#Y-#$%2."-0"%(#?#0/0%"#*"#3&-0%"F 3&-0/-6"#"-#6-#$&/-0#&6#.6%#6-#/-0"%Q(++"#
"8")$+"#+"#3(.#*"#+(#7&-30/&-#$(%0/"#"-0/N%": -,".0#$(.#6-#&1D"30/7#*6#$%&'%())":

\42&%N)"#V*/0#*".#B+('"1C#-.,'1A*&-+-1'CW P# U"#042&%N)"#$&6%%(#90%"#(*)/.#&6#*2)&-0%2 Y-#3&-Q/"-*%(A#*(-.#+".#0(1+"(68
d.&/"-0#J6-"#7&-30/&-#*27/-/"#"0#3&-0/-6"# ?#+,(/*"#*"#.6/0".#(*D(3"-0".: *"#Q(%/(0/&-.A#56"#+".#7+N34".#&1+/56".
.6%#6-#/-0"%Q(++"#T#"0#+ "0#M*"68#%2"+.#*(-.#T:# Y-#*2)&-0%"%(#+"#3&%&++(/%"#.6/Q(-0 P 0%(*6/."-0#+(#3&-0/-6/02#"0#+(#.0%/30"
@&6%#0&60#%2"+#O 3&)$%/.#"-0%"#JV+W#"0#JVMWA# d./#J#".0#6-"#7&-30/&-#3&-0/-6"#.0%/30")"-0 )&-&0&-/"#*"#+(#7&-30/&-#.6%#+,/-0"%Q(++"#
/+#"8/.0"#6-#%2"+#$ 3&)$%/.#"-0%"#+ "0#M )&-&0&-"#.6%#j+8MkA#(+&%.A#$&6%#0&60#%2"+#O 3&-./*2%2:#J(-.#+(#%2*(30/&-#*"#+(#.&+60/&-
0"+#56"#JV$WPOf: 3&)$%/.#"-0%" JV+W#"0#JVMWA#+,256(0/&-#JVKWPO#( ?#6-#$%&1+N)"A#6-"#./)$+"#%272%"-3"

6-"#.&+60/&-#6-/56"#*(-.#j+8Mkf: (6#0(1+"(6#*"#Q(%/(0/&-.#.677/%(#$&6%
Y-#20"-*%(#3"#3&%&++(/%"#(6#3(.#&h#7#".0#*27/-/" D6.0/7/"%#+,"8/.0"-3"#"0#+,6-/3/02#
.6%#6-#/-0"%Q(++"#&6Q"%0#&6#.")/F&6Q"%0A *,6-"#.&+60/&-#*,6-"#256(0/&-#*6#0X$"
1&%-2#&6#-&-A#+".#+/)/0".#*"#J (68#1&%-".# JVKWPO0
*"#+,/-0"%Q(++"#20(-0#.6$$&.2".#3&--6".:
Y-#$&6%%(#($$%&34"%#+(#.&+60/&-#*"#+,256(0/&-
JVKWPO$(%#*/34&0&)/"#&6#1(+(X('"
(Q"3#+(#3(+36+(0%/3"#&6#(6#0(1+"6%:

+

N!C

36+/"%#56"#3"%0(/-.#$42-&)N-".#$"6Q"-0#90%"#206*/2.#.&/0#"-#0")$.#*/.3%"0#F#?#+,(/*"#*,6-"#.6/0"#FA#.&/0#"-#0")$.#3&-0/-6#F#?#+,(/*"#*,6-"#7&-3F
0/&-#V2Q&+60/&-#*,6-#3($/0(+#$(%#"8")$+"W:
I-"#1&--"#)(S0%/."#*".#7&-30/&-.#3+(../56".#V*2%/Q2".A#"80%")(A#3&)$&%0")"-0.#(.X)$0&0/56".A#3&6%1".#%"$%2."-0(0/Q".W#".0#-23"..(/%" O#"+F
+"#*&/0#$"%)"00%"#6-"#3"%0(/-"#(/.(-3"#*(-.#+".#$%&1+N)".#56/#+".#)"00"-0#"-#D"6:
!(#-&0/&-#*"#3&-0/-6/02#".0#/-0%&*6/0"#"0#$"%)"0#*"#*/.$&."%#*6#+(-'('"#-23"..(/%"#$&6%#2-&-3"%#+".#042&%N)".#*"#7(=&-#.(0/.7(/.(-0":#!,206*"
042&%/56"#*"#+(#3&-0/-6/02#*".#7&-30/&-.#3+(../56".#".0#"83+6":
J(-.#+"#3(*%"#*"#+(#%2.&+60/&-#*"#$%&1+N)".A#+,206*"#*,6-"#7&-30/&-#."#+/)/0"%(#+"#$+6.#.&6Q"-0#?#6-#/-0"%Q(++":
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Dérivation 

<($$"+.#.6%#+".#%N'+".#*"#*2%/Q(0/&- Y-#%($$"++"%(#"-#$(%0/36+/"%#+"#042&%N)"
"0#.6%#+"#+/"-#"-0%"#./'-"#*"#+(#*2%/Q2"# .6/Q(-0#56/#."%(#60/+/.2#?#$%&$&.#
"0#Q(%/(0/&-.#*"#+(#7&-30/&-:# *".#$%/)/0/Q". P#6-"#7&-30/&-#
H$$+/3(0/&-#?#+,206*"#*"#+(#7&-30/&-#0(-'"-0": *&-0#+(#*2%/Q2"#".0#-6++"#.6%#6-#/-0"%Q(++"

".0#3&-.0(-0"#.6%#3"0#/-0"%Q(++":
Y-#7"%(#%")(%56"%#56"#0&60"#7&-30/&-#
*2%/Q(1+"#".0#3&-0/-6":#
l3%/06%"#*/772%"-0/"++"#*QPJ)VKW*K0 Y-#."#3&-0"-0"%(#*,"8$+/56"%#56"#+,23%/06%"#

*/772%"-0/"++"#"8$%/)"#.X)1&+/56")"-0#
+,2'(+/02 P
"Q#P#J)VKW"K#L##V"KWA
&h## 0"-*#Q"%.#R2%&#(Q"3#"K:

J2%/Q(0/&-#*,6-"#7&-30/&-#3&)$&.2": !"#$%/-3/$"#*"#+(#*2)&-.0%(0/&-#."%(#/-*/562: ]#+,&33(./&-#*".#"8"%3/3".A#&-#%"-3&-0%"#
!(#-&0(0/&-#*/772%"-0/"++"#".0#/3/#6-#)&X"-# *".#%"+(0/&-.#"-0%"#'%(-*"6%.#*"#+(#7&%)"
)-2)&0"34-/56"#*"#%"0%&6Q"%#+(#7&%)6+": KPJV,W/#QPRVKW /#BP"V,W#"03:A#&h#, %"$%2."-0"#

6-#0")$.A#K "0#Q*".#+&-'6"6%.A#B6-"#
Q/0".." P#*(-.#3".#3&-*/0/&-.A#J)V,W#".0#6-"#
Q/0".."A#R)VKW#".0#6-#-&)1%"#"0#")V,W#6-"#
(332+2%(0/&-A#3"#56"#+,23%/06%"#*/772%"-0/"++"#
)"0#"-#Q(+"6%:

Introduction de la fonction exponentielle

l06*"#*"#+,256(0/&-#J)#P#O#J: !,206*"#*"#3"#$%&1+N)"#$&6%%(#90%"#)&0/Q2" U"#0%(Q(/+#."#7"%(#0%N.#0[0#*(-.#+,(--2"#3(%#/+
\42&%N)" P#d/+#"8/.0"#6-"#6-/56"#7&-30/&-# $(%#6-#&6#*"68#"8")$+".A#*&-0#3"+6/ ".0#3"-0%(+#*(-.#+"#$%&'%())"#
J*2%/Q(1+"#.6%#T<0"++"#56"#J)PJ"0#JVCW#i#E:f *"#+(#%(*/&(30/Q/02#0%(/02#"-#$4X./56"A *"#)(042)(0/56".#"0#*"#$4X./56":#T+#7&6%-/0
<"+(0/&-#7&-30/&--"++"#3(%(302%/.0/56": &6#$(%#+(#%"34"%34"#*".#7&-30/&-.#*2%/Q(1+". 6-#$%")/"%#3&-0(30#(Q"3#+(#-&0/&-
T-0%&*630/&-#*6#-&)1%"#":#g&0(0/&-#"K:# J 0"++".#56"#JVKLQWPJVKWJVQW: *,256(0/&-#*/772%"-0/"++"#"0#)&-0%"
K80"-./&-#*6#042&%N)"#$&6%#+,256(0/&-# Y-#3&-.0%6/%(#(Q"3#+(#)204&*"#*,K6+"% 3&))"-0#206*/"%#6-"#7&-30/&-#*&-0#&-#-"
J)#P#O#J: /-0%&*6/0"#"-#$%")/N%"#*".#%"$%2."-0(0/&-. 3&--(S0#$(.#6-"#7&%)6+"#"8$+/3/0":#!(

'%($4/56".#($$%&342".#*"#J*(-.#+"#3(.#Oi#EO )204&*"#*,K6+"%#7(/0#($$(%(S0%"#6-"#.6/0"
&-#3&)$(%"%(#*/Q"%.#0%(32.#&10"-6.#(Q"3# '2&)20%/56"#"0#*&--"#+,/*2"#56"
*".#$(.#*"#$+6.#"-#$+6.#$"0/0.: +,"8$&-"-0/"++"#".0#+,(-(+&'6"#3&-0/-6
!,6-/3/02#."%(#*2)&-0%2":#!,"8/.0"-3"#."%(# *"#+(#-&0/&-#*"#.6/0"#'2&)20%/56"A#3"#56"
(*)/."#*(-.#6-#$%")/"%#0")$.:#K++"#."%(# +,256(0/&-#7&-30/&--"++"#3&-7/%)":
20(1+/"#6+02%/"6%")"-0#?#+,&33(./&-#
*"#+(#56(*%(06%"#*"#+,4X$"%1&+":
H$$%&8/)(0/&-#(77/-"A#(6#Q&/./-('"
*"#CA#*"#N! "N:

Étude des fonctions logarithmes et exponentielles 

>&-30/&-#+&'(%/04)"#-2$2%/"-O#-&0(0/&-#+-:# Y-#)"-0/&--"%(#+(#7&-30/&-#+&'(%/04)"# !"#)&*"#*,/-0%&*630/&-#*6#+&'(%/04)"
l56(0/&-#7&-30/&--"++"#3(%(302%/.0/56":# *23/)(+A#-&02"#+&'A#$&6%#.&-#60/+/02#*(-.#+". -,".0#$(.#/)$&.2:#Y-#$"60A#$&6%#+,/-0%&*6/%" P#
J2%/Q2"O#3&)$&%0")"-0#(.X)$0&0/56": (60%".#*/.3/$+/-".#"0#.&-#%($$&%0#(Q"3 F#.&/0#$(%0/%#*".#$%&$%/202.#*".#7&-30/&-.

+,23%/06%"#*23/)(+"#*".#-&)1%".: "8$&-"-0/"++".O
H$$%&8/)(0/&-#(77/-"A#(6#Q&/./-('"# F#.&/0#$&."%#+"#$%&1+N)"#*".#7&-30/&-.
*"#CA#*"#N#! +-VEcNW: *2%/Q(1+".#.6%#T<cm#0"++".#56"#JVKQWPJVKWLJVQW#

"0#(*)"00%"#+,"8/.0"-3"#*"#$%/)/0/Q".#$&6%#
+(#7&-30/&-#K!!"#K#O
F#.&/0#0%(/0"%#+"#+&'(%/04)"#($%N.#+,/-02'%(0/&-:

>&-30/&-.#K!+K $&6%#+nC: Y-#$&./0/&--"%(A#?#+,(/*"#*,6-#'%($4"6%A
U&)$&%0")"-0#(.X)$0&0/56"O +".#3&6%1".#%"$%2."-0(0/Q".#*"#K! "K "0#*"
(++6%"#*".#3&6%1".#%"$%2."-0(0/Q".:# K! +-K$(%#%($$&%0#?#3"++".#*".#7&-30/&-.#

K! K.:
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U%&/..(-3"#3&)$(%2"#*".#7&-30/&-.# Y-#20(1+/%(#+(#+/)/0"#"-#c! *"#'K oK"0#*"#+-K#SKO ]#0%(Q"%.#*".#"8")$+".A#&-#20"-*%(#3".
"8$&-"-0/"++".A#$6/..(-3".#"-0/N%".# &-#"-#*2*6/%(#+(#+/)/0"#"-#F! *"#K'K O %N'+".#(6#3(.#*".#$&+X-[)".#V3&))"#$&6%
"0#+&'(%/04)": &-#(1&60/%(#(68#%N'+".#&$2%(0&/%". P#T6#()-.J-.-/

()'KU%.'.,-'(('#&'#K#()'AU%1,'#C"1#,%",' +(#7&-30/&-#K!!

U"-CC+.$'#&'#KV#"0#T('C#U"-CC+.$'C#&'#K#
()'AU%1,'.,#C"1#('#(%R+1-,NA'#&'#KV0
Y-#206*/"%(#+".#7&-30/&-.#K! "5OKA# U".#7&-30/&-.#.&-0#0%N.#60/+/.2".#
&6#K! "5OKBA#(Q"3#OnCA#"0#&-#/++6.0%"%(# "-#$%&1(1/+/02#"0#"-#.0(0/.0/56"A#"-#042&%/"
+"6%#*23%&/..(-3"#%($/*": *6#./'-(+#"03:

>&-30/&-#%(3/-"#.F/N)" !(#%(3/-"#.F/N)"#."%(#/-0%&*6/0"#"0#"8$+/562"O Y-#$&6%%(#(1&%*"%#+&%.#*"#+,206*"#
&-#60/+/."%(#(6../#+(#-&0(0/&-#KEo.: *"#$%&1+N)".#*".#7&-30/&-.#*6#0X$"#

K! K$ V(Q"3#$ %2"+W O#+,206*"#'2-2%(+"#
*"#3".#7&-30/&-.#".0#4&%.#$%&'%())":

Suites et récurrence 

<(/.&--")"-0#$(%#%236%%"-3" Y-#34&/./%(#*".#"8")$+".#$"%)"00(-0 Y-#$%2."-0"%(#+"#$%/-3/$"#*"#%236%%"-3"
M6/0"#)&-&0&-"A#)(D&%2"A#)/-&%2"A#1&%-2": *,/-0%&*6/%"#+"#Q&3(16+(/%"#6.6"+#*".#.6/0". 3&))"#6-#(8/&)":

"0#-23"../0(-0#+,60/+/.(0/&-#*"#%(/.&--")"-0.
$(%#%236%%"-3":#Y-#.,($$6/"%(#.6%#6-#
0%(/0")"-0#0(-0#-6)2%/56"#V(Q"3#&60/+.#*"#
3(+36+ P#3(+36+(0%/3"#&6#&%*/-(0"6%W#
56"#'%($4/56"#&6#(+'21%/56":
Y-#206*/"%(#-6)2%/56")"-0#.6%#6-#&6#*"68# H636-"#-&0/&-#042&%/56"#*"#%($/*/02
"8")$+".A#+(#%($/*/02#*"#3&-Q"%'"-3"# *"#3&-Q"%'"-3"#-,".0#(6#$%&'%())":
*,6-"#.6/0"#V".W#Q"%.#.(#+/)/0"#2 A#"-#
3&)$+20(-0#+,206*"#.6%#0(1+"6%#$(%#*".#
"-3(*%")"-0.#*"#V".F2W
Y-#0%(/0"%(#56"+56".#$%&1+N)".#)"-(-0#
?#+,206*"#*"#.6/0".#*27/-/".#$(%#".cEi+".cM:

M6/0".#(*D(3"-0".#"0#042&%N)"# !(#-&0/&-#*"#.6/0".#(*D(3"-0".#."%(#/-0%&*6/0" Y-#7"%(#+"#+/"-#(Q"3#+(#)204&*"
*".#.6/0".#(*D(3"-0".: "-#+/(/.&-#(Q"3#+"#3(+36+#/-02'%(+ P *"#*/34&0&)/":

"-3(*%")"-0.#*,(/%".#V$(%#"8")$+"#(/%"# !,&1D"30/7#".0#*,"-%/34/%#+(#Q/./&-
*,6-#3"%3+"#$(%#+(#)204&*"#*,H%34/)N*"A# *".#-&)1%".#%2"+.#"0#*,/-*/56"%#+,/)$&%0(-3"
(/%"#.&6.#6-"#$(%(1&+"W:# *".#.6/0".#(*D(3"-0".#*(-.#+"#$%&1+N)"
Y-#)&-0%"%(#+"#+/"-#(Q"3#+,23%/06%"#*23/)(+"# *"#+(#)".6%"#*".#'%(-*"6%.#'2&)20%/56".#
*,6-#%2"+: &6#$4X./56".:

!,206*"#*"#.6/0".#".cEiJV".W#$&6%#($$%&34"%#
6-"#.&+60/&-#*"#+,256(0/&-#JVKWPK-,".0#$(.#
6-#&1D"30/7#*6#$%&'%())" P#+(#*/34&0&)/"A#
+"#1(+(X('"#.677/."-0#(6#-/Q"(6#
*"#+(#0"%)/-(+"#$&6%#*".#$%&1+N)".#
-23"../0(-0#*"#0"++".#($$%&8/)(0/&-.:

\42&%N)"#*"#3&-Q"%'"-3"#*".#.6/0".# !,256/Q(+"-3"#(Q"3#+"#042&%N)"#*".#.6/0".
3%&/..(-0".#)(D&%2".: (*D(3"-0".#$&6%%(#7(/%"#+,&1D"0#*,6-#$%&1+N)":

Intégration 

@&6%#6-"#7&-30/&-#J 3&-0/-6"#$&./0/Q"# Y-#/-*/56"%(#56"#+,(/%"#.&6.#+(#3&6%1"#$"60 !".#2+NQ".#&-0#6-"#-&0/&-#/-06/0/Q"#*,(/%"
.6%#j+/MkA#/-0%&*630/&-#*"#+(#-&0(0/&-# 90%"#($$%&342"#"-#+,"-3(*%(-0#$(%#*"68#.6/0". V(Q"3#+(#$%&$%/202#*,(**/0/Q/02W#"0#.(Q"-0#
%
M

+
JVKW*K (*D(3"-0".#3&-.0%6/0".#"-#56(*%/++(-0#+"#$+(- 3(+36+"%#3"%0(/-".#(/%".#2+2)"-0(/%".O

3&))"#+-1'#C%"C#(+#$%"1M'0 *"#$+6.#"-#$+6.#7/-")"-0: +,&1D"30/7#".0#*"#+"6%#*&--"%#6-#($"%=6#*"#+(#
p(+"6%#)&X"--"#*,6-"#0"++"#7&-30/&-: K8")$+"#&h#+(#7&-30/&-#/-02'%2"#".0#"- *27/-/0/&-#"0#*6#3(+36+#*"#+,(/%"

".3(+/"%:#K8")$+"#*"#+(#$(%(1&+" P#&-#7"%(# *"#*&)(/-".#$+(-.#+/2.#(68#7&-30/&-.O#
($$(%(S0%"#+,/-02'%(+"#3&))"#+/)/0"# 0&60#*2Q"+&$$")"-0#042&%/56"#".0#"83+6:
*"#.&))".#"0#&-#(*)"00%(#56"#3"00"#./06(0/&-
".0#'2-2%(+/.(1+":

K80"-./&-#?#+,/-02'%(+"#"0#?#+(#Q(+"6%#)&X"--" Y-#/-*/56"%(#+(#3&-Q"-0/&-#*"#./'-"#.6%#6- U"00"#"80"-./&-#*&/0#90%"#7(/0"#1%/NQ")"-0:#
*,6-"#7&-30/&-#*"#./'-"#56"+3&-56": /-0"%Q(++"#&h#J ".0#-2'(0/Q"#"0#&-#"-#*2*6/%(# U"00"#3&-Q"-0/&-#*"#./'-"#$%"-*%(#0&60#.&-

+"#3(.#'2-2%(+ O#&-#$&6%%(#(6../#(D&60"%#6-"# ."-.#+&%.#*"#+,206*"#*"##% M
+
JVKW*K0

3&-.0(-0"#?#J$&6%#+(#%"-*%"#$&./0/Q":

"K

KB c#E
W
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!/-2(%/02A#$&./0/Q/02A#&%*%"A#%"+(0/&-# Y-#/-0"%$%20"%(#3".#$%&$%/202.#"-#0"%)"#*,(/%" !".#$%&$%/202.#'2-2%(+".#*"#+,/-02'%(+"#."%&-0
*"#U4(.+".: &6#"-#0"%)"#*"#Q(+"6%#)&X"--"#$&6%#+".# %($/*")"-0#3&))"-02".#"0#(*)/.".O
T-2'(+/02#*"#+(#)&X"--": %"-*%"#3&-7&%)".#?#+,/-06/0/&-: +".#2+NQ".#.,"-#."%Q/%&-0#3&))"#%N'+".#

&$2%(0&/%".:

Y-#/++6.0%"%(#+,/-02%90#*"#+,/-02'%(+"#$(%# U"#0%(Q(/+#".0#6-"#7(=&-#*"#$%2$(%"%
*/Q"%.".#./06(0/&-.A#"-0%"#(60%". P +"#042&%N)"#+/(-0#/-02'%(+".#"0#$%/)/0/Q".A
F#"8$%"../&-#/-02'%(+"#*"#+(#*/.0(-3"# $(%0/36+/N%")"-0#7%($$(-0#*(-.#+"#3(.#
$(%3&6%6"#.6%#6-"#*%&/0"#$(%#6-#$&/-0#)&1/+"# *6#$&/-0#)&1/+":
*&-0#&-#3&--(S0#+(#Q/0".."#/-.0(-0(-2"O H636-"#3&--(/..(-3"#042&%/56"#-,".0#
F#"8$%"../&-#/-02'%(+"#*6#Q&+6)"#*,6-#.&+/*" "8/'/1+"#.6%#3".#(30/Q/02.#*"#)&*2+/.(0/&-:#
*&-0#&-#3&--(S0#+".#(/%".#*".#."30/&-.#(Q"3# J(-.#+".#$%&1+N)".A#+".#"8$%"../&-.
+".#$+(-.#*,256(0/&-#Wi3&-.0(-0"O /-02'%(+".#."%&-0#0&6D&6%.#*&--2".:
F#3(+36+.#*"#$%&1(1/+/02.#*,/-0"%Q(++".#$&6%# K-#+/"-#(Q"3#+(#$4X./56"A#&-#)"-0/&--"%(#
*".#+&/.#*"#$%&1(1/+/02.#?#*"-./02: +"#$%&1+N)"#*".#6-/02. P#./#K "0#Q .&-0#*"68#

'%(-*"6%.#+/2".#$(%#6-"#%"+(0/&-#QPJVKWA#
+,/-02'%(+"#% M

+
JVKW*K

".0#6-"#'%(-*"6%#4&)&'N-"#(6#$%&*6/0#
*".#'%(-*"6%.#KQ 0(-*/.#56"#+(#Q(+"6%#
)&X"--"#".0#4&)&'N-"#?#Q:

Intégration et dérivation 

g&0/&-#*"#$%/)/0/Q":
\42&%N)"P#d./#J".0#3&-0/-6"#.6%#6-#/-0"%Q(++" Y-#*2)&-0%"%(#56"#>#".0#6-"#$%/)/0/Q"#*"#J !,/-02'%(0/&-#$"%)"0#*,20(1+/%#+,"8/.0"-3"
TA#"0#./#(#".0#6-#$&/-0#*"#TA#+(#7&-30/&-#>#0"++"# *(-.#+"#3(.#&h#J ".0#3&-0/-6"#"0#3%&/..(-0"A *".#$%/)/0/Q".#*".#7&-30/&-.#3&-0/-6".
56"#>VKW#i#% K

+
JV,W*,#".0#+,6-/56"##$%/)/0/Q" "0#&-#(*)"00%(#+"#3(.#'2-2%(+: "0#*,"-#*&--"%#*".#)204&*".#-6)2%/56".

*"#J .6%#T#.,(--6+(-0#"-#+:f *"#3(+36+ O#/-Q"%.")"-0A#+(#3&--(/..(-3"
*,6-"#$%/)/0/Q"#*,6-"#7&-30/&-#3&-0/-6"
*&--"#6-"#7&%)6+"#"8$+/3/0"#$&6%#+"#3(+36+#
*".#/-02'%(+". P#+".#2+NQ".#*"Q%&-0#$"%3"Q&/%#
+,/-02%90#*"#3"00"#*&61+"#*2)(%34":

U(+36+#*"#% M
+
JVKW*K \(1+"(6#$%/)/0/Q".F*2%/Q2".#*".#7&-30/&-. !,"8/.0"-3"#*,6-"#.&+60/&-#*"#+,256(0/&-#

?#+,(/*"#*,6-"#$%/)/0/Q"#*"#J: 6.6"++".#V7&-30/&-.#K! K.A#K!"KA#K!+-KA Q)PJV,WA#(*)/."#"-#$%")/N%"#".0#(/-./#
K!!"KA#./-6.A#3&./-6.W: D6.0/7/2"O#*"#)9)"A#".0#D6.0/7/2"#+,"8/.0"-3"#
H$$+/3(0/&-#*"#+(#*2%/Q(0/&-#*".#7&-30/&-. *6#+&'(%/04)" P#3"++"#*"#.(#7&-30/&-#
3&)$&.2".#?#+(#$%/)/0/Q(0/&-#*"#")S"A#")'"A#")".: %23/$%&56"#"-#*23&6+"#(+&%.:#!(#Q&+&-02#

*,/-0%&*6/%"#%($/*")"-0#+(#7&-30/&-#
"8$&-"-0/"++"#$&6%#+(#$4X./56"#(6%(#
3&-*6/0#?#(*)"00%"#6-#042&%N)"#
*,"8/.0"-3"#"-#*2160#*,(--2"A#56/#."#0%&6Q"#
/3/#D6.0/7/2:

T-02'%(0/&-#$(%#$(%0/".: Y-#."#+/)/0"%(#?#*".#3(.#./)$+".#&h#+,2+NQ"#
(6%(#?#0%&6Q"%#+6/F)9)"#+"#%"3&6%.#
?#+(#0"34-/56"#*,/-02'%(0/&-#$(%#$(%0/".:

Équations différentielles y’=ay+b 

Y-#*2)&-0%"%(#+,"8/.0"-3"#"0#+,6-/3/02# U"#$(%('%($4"A#*2D?#(1&%*2#+&%.#*"
*"#+(#.&+60/&-#$(..(-0#$(%#6-#$&/-0#*&--2: +,/-0%&*630/&-#*"#+(#7&-30/&-#"8$&-"-0/"++"A

$&6%%(#90%"#%2$(%0/#.6%#+,"-.")1+"#*"#+,(--2":
Y-#206*/"%(#56"+56".#$%&1+N)".#&h# Y-#7"%(#+"#+/"-#(Q"3#+,206*"#*"#3".
/-0"%Q/"--"-0#*".#256(0/&-.#*/772%"-0/"++".# 256(0/&-.#"-#$4X./56"O#&-#*27/-/%(#
."#%()"-(-0#?#Q)P+QLM0 +"#0")$.#3(%(302%/.0/56"#&i#FEo+$&6%#+qC:

!".#/-*/3(0/&-.#60/+".#$&6%#."#%()"-"%#?#
Q)P+QLM*&/Q"-0#90%"#*&--2".:#
J".#.&+60/&-.#*"#+,256(0/&-#QVL'BQiC#
."%&-0#/-0%&*6/0".#"-#3&6%.#*"#$4X./56":
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Géométrie plane : nombres complexes 

!"#$+(-#3&)$+"8" P#(77/8"#*,6-#$&/-0 O# !"#Q&3(16+(/%"#."%(#/-0%&*6/0#?#$(%0/% !(#Q/./&-#*".#-&)1%".#3&)$+"8".#".0#
$(%0/".#%2"++"#"0#/)('/-(/%"#*,6-#-&)1%"# *"#3&-./*2%(0/&-.#'2&)20%/56".: *,(1&%*#'2&)20%/56" P#3(+36+.#.6%#*".
3&)$+"8":#U&-D6'62#*,6-#-&)1%"#3&)$+"8": $&/-0.#*6#$+(-:#!".#%"$2%('".#3(%02./"-
M&))"A#$%&*6/0A#56&0/"-0#*"#-&)1%".# "0#$&+(/%"#/-0%&*6/0.#"-#$%")/N%"
3&)$+"8".:# 3&-*6/."-0#-(06%"++")"-0#?#*"68#23%/06%".
L&*6+"#"0#(%'6)"-0#*,6-#-&)1%"#3&)$+"8"O Y-#%"0%&6Q"%(#?#3"00"#&33(./&-#+(#-&0/&- *,6-#-&)1%"#3&)$+"8":
)&*6+"#"0#(%'6)"-0#*,6-#$%&*6/0A# *"#3&&%*&--2".#$&+(/%".#"0#3"++"A#.&6.FD(3"-0"A !,&1D"30/7#".0#"-.6/0"#*"#)&-0%"%
*,6-#56&0/"-0:# *,256(0/&-#$(%()20%/56"#*,6-#3"%3+" +(#$6/..(-3"#*"#3"#3(+36+#*(-.#+".
l3%/06%"#"-(i3&.(c#- ./-(: V.&6.#+(#7&%)"#W#PW'c#1"-( &6#KPK'c#13&.#(A $%&1+N)".#*"#'2&)20%/":

QPQ'c1./-#(W: Y-#/-0%&*6/%(#*(-.#3"#34($/0%"#56"+56".
!(#-&0(0/&-#"8$&-"-0/"++"#."%(#/-0%&*6/0" 2+2)"-0.#+6/#*&--(-0#6-"#*/)"-./&-
($%N.#(Q&/%#)&-0%2#56"#+(#7&-30/&- 4/.0&%/56":
(! 3&.(c - ./-(Q2%/7/"#+,256(0/&-# !".#-&)1%".#3&)$+"8".#$"%)"00"-0
7&-30/&--"++"#3(%(302%/.0/56"#*".#7&-30/&-.# *"#%"0%&6Q"%#"0#*"#)2)&%/."%#+".#7&%)6+".
"8$&-"-0/"++".: 0%/'&-&)20%/56".#*,(**/0/&-#

"0#*"#*6$+/3(0/&-#Q6".#"-#$%")/N%":

<2.&+60/&-#*(-.#UT *".#256(0/&-.#*6#."3&-*#
*"'%2#?#3&"77/3/"-0.#%2"+.:

T-0"%$%20(0/&-#'2&)20%/56"#*"#W#! W)# Y-#60/+/."%(#+".#-&)1%".#3&)$+"8". Y-#"8$+&/0"%(#?#+(#7&/.#+".#$&../1/+/02.
(Q"3#W)PWLM&6#W)5XPOVWYXW#(Q"3#O#%2"+# $&6%#0%(/0"%#*".#"8")$+".#./)$+". &77"%0".#$(%#+".#-&)1%".#3&)$+"8".#"0#+".
-&-#-6+A#&6#W)YXP#'-$VWYXW: *"#3&-7/'6%(0/&-."0#%2.&6*%"#*".#$%&1+N)". %(/.&--")"-0.#'2&)20%/56".#*/%"30.#56/#

7(/.(-0#/-0"%Q"-/%#*".#0%(-.+(0/&-.A# %2(30/Q"-0#+".#3&--(/..(-3".#(-02%/"6%".A
*".#%&0(0/&-.A#*".#4&)&0420/".:# -&0())"-0#.6%#+".#0%(-.7&%)(0/&-.#*6#$+(-:

Produit scalaire dans l’espace 

<($$"+.#.6%#+"#$%&*6/0#.3(+(/%"#*(-.#+"#$+(-: K8$%"../&-#"-#%"$N%"#&%04&-&%)(+ Y-#'2-2%(+/."%(#(68#Q"30"6%.#*"#+,".$(3"
J27/-/0/&-#*6#$%&*6/0#.3(+(/%"#*"#*"68# *"#+(#*/.0(-3"#*,6-#$&/-0#?#6-"#*%&/0" +(#*27/-/0/&-#*6#$%&*6/0#.3(+(/%"#*&--2"
Q"30"6%.#*(-.#+,".$(3":#@%&$%/202.A# *(-.#+"#$+(-: *(-.#+"#$+(-O#?#3"00"#&33(./&-A#&-#$%2."-0"%(
"8$%"../&-#"-#%"$N%"#&%04&-&%)(+: @+(-#&%04&'&-(+#?#6-#Q"30"6%#$(..(-0#$(%#6-# +(#$%&D"30/&-#&%04&'&-(+"#.6%#6-"#*%&/0"

$&/-0:#K56(0/&-#3(%02./"--"#"-#%"$N%"# &6#.6%#6-#$+(-:
&%04&-&%)(+:#K8$%"../&-#*"#+(#*/.0(-3"
?#6-#$+(-:
T-256(0/&-#*27/-/..(-0#6-#*")/F".$(3":

Droites et plans dans l’espace 

U(%(302%/.(0/&-#1(%X3"-0%/56"#*,6-"#*%&/0"A# Y-#%"$%"-*%(#+".#$%&1+N)".#*,(+/'-")"-0
*,6-#$+(-A#*,6-#."')"-0A#*,6-#0%/(-'+": "0#*"#3&-3&6%.#*2D?#(1&%*2.#"-#3+(.."
<"$%2."-0(0/&-#$(%()20%/56"#*,6-"#*%&/0"# *"#$%")/N%": !".#2+NQ".#*&/Q"-0#(6../#.(Q&/%#56,6-"#
*"#+,".$(3": *%&/0"#*"#+,".$(3"#$"60#90%"#%"$%2."-02"#$(%
T-0"%."30/&-#*"#*"68#$+(-.A#*,6-"#*%&/0"# Y-#7"%(#3+(/%")"-0#($$(%(S0%"#56"#+".# 6-#.X.0N)"#*"#*"68#256(0/&-.#+/-2(/%".:
"0#*,6-#$+(-A#*"#0%&/.#$+(-.:#J/.36../&-# $%&1+N)".#'2&)20%/56".#3&-./*2%2.#/3/
'2&)20%/56"O#*/.36../&-#(+'21%/56": .&-0#(6../#+,206*"#*".#.X.0N)".#*,256(0/&-.#

+/-2(/%".A#56"#+,&-#%2.&6*%(#(+'21%/56")"-0:#
Y-#0%(/0"%(#(6../#56"+56".#./06(0/&-.#
-6)2%/56".#V/..6".#*"#+,(-(+X."A#*"#
./06(0/&-.#23&-&)/56".#&6#(60%".W#
.,X#%()"-(-0:

II. 2 Géométrie 

!,&1D"30/7#*"#3"#$(%('%($4"#".0#*,"-0%"0"-/%#+(#$%(0/56"#*".#&1D"0.#6.6"+.#*6#$+(-#"0#*"#+,".$(3"#"0#*"#7&6%-/%#56"+56".#-&0/&-.#-&6Q"++".
$"%)"00(-0#*"#$(%7(/%"#+,($$%&34"#"-0%"$%/."#*(-.#+".#3+(..".#(-02%/"6%".#.6%#+(#'2&)20%/"#Q"30&%/"++"#&6#%"$2%2":#J(-.#+"#$%&+&-'")"-0#*6
%"$2%('"#$&+(/%"#/-0%&*6/0#"-#$%")/N%"A#+".#-&)1%".#3&)$+"8".A#&60%"#+"6%#/-02%90#4/.0&%/56"A#(+'21%/56"#"0#/-0"%*/.3/$+/-(/%"#$&6%#+(#$&6%.6/0"
*".#206*".A#7&6%-/.."-0#6-#&60/+#"77/3(3"#*(-.#+".#$%&1+N)".#7(/.(-0#/-0"%Q"-/%#+".#0%(-.7&%)(0/&-.#$+(-".:#!,"80"-./&-#?#+,".$(3"#*6#$%&*6/0
.3(+(/%"#$"%)"0#*"#%2.&6*%"#*"#-&6Q"(68#$%&1+N)".#"0A#*"#3"#7(/0A#*,($$%&7&-*/%#+(#Q/./&-#*"#+,".$(3":
r/"-#56"A#3&))"#*(-.#+".#$%&'%())".#(-02%/"6%.A#+"#+/1"++2#*"#3"00"#$(%0/"#.&/0#%"+(0/Q")"-0#3&-3/.A#&-#$%"-*%(#+"#0")$.#*"#)"00%"#"-#Z6Q%"
0&60".#+".#3&--(/..(-3".#*"#'2&)20%/"#*"#+,"-.")1+"#*6#36%.6.#.3&+(/%"#$&6%#+,206*"#*"#3&-7/'6%(0/&-.#*6#$+(-#&6#*"#+,".$(3"A#+"#3(+36+#*"
*/.0(-3".A#*,(-'+".A#*,(/%".#"0#*"#Q&+6)".A#"03:#U".#0%(Q(68#."%&-0#%2$(%0/.#0&60#(6#+&-'#*"#+,(--2"#(7/-#56"#+".#2+NQ".#(356/N%"-0#6-"#3"%0(/-"
7()/+/(%/02#(Q"3#+"#*&)(/-"#'2&)20%/56"O#&-#$%/Q/+2'/"%(#+".#$%&1+N)".#*&-0#+".#$%&32*2.#*"#%2.&+60/&-#$"6Q"-0#(Q&/%#Q(+"6%#*"#)204&*"#"0
&-#"-0%(S-"%(#+".#2+NQ".#?#34&/./%#+,&60/+#*"#%2.&+60/&-#+"#$+6.#$"%0/-"-0#$(%)/#3"68#*&-0#/+.#*/.$&."-0#V$%&$%/202.#*".#3&-7/'6%(0/&-.A#3(+36+
Q"30&%/"+A#3(+36+#1(%X3"-0%/56"A#0%(-.7&%)(0/&-.A#-&)1%".#3&)$+"8".A#'2&)20%/"#(-(+X0/56"W:#



III - ENSEIGNEMENT DE SPÉCIALITÉ 

!".#$(%('%($4".#56/#.6/Q"-0#3&-3"%-"-0#0%&/.#*&)(/-".#34&/./.#$&6%#+"6%#%/34".."#)(042)(0/56"#(6#-/Q"(6#*,6-"#7&%)(0/&-#/-/0/(+":#
!,(%/04)20/56"#".0#6-#34()$#*".#)(042)(0/56".#0%N.#Q/Q(-0#*&-0#+".#($$+/3(0/&-.#%23"-0".#.&-0#-&)1%"6.".O#3,".0#6-#*&)(/-"#(6#)(02%/(6
2+2)"-0(/%"#"0#(33"../1+"#3&-*6/.(-0#?#*".#%(/.&--")"-0.#/-02%"..(-0.#"0#7&%)(0"6%.:#U,".0#6-#+/"6#-(06%"+#*"#."-./1/+/.(0/&-#?#+,(+'&%/04)/56"
&h#+(#-23"../02#*,90%"#$%23/.#/)$&."#%/'6"6%#"0#3+(%02#*6#%(/.&--")"-0:
HQ"3#+,206*"#*".#./)/+/06*".#$+(-".A#&-#Q/."#?#+(#7&/.#6-"#.X-04N."#*".#206*".#(-02%/"6%".#.6%#+".#0%(-.7&%)(0/&-.#"0#6-"#$%")/N%"#($$%&34"
/)$+/3/0"#*"#+(#.0%6306%"#*"#'%&6$":
s6(-0#(6#$(%('%($4"#.6%#+".#.6%7(3".A#/+#&6Q%"#+"#34()$#*".#7&-30/&-.#*"#$+6./"6%.#Q(%/(1+".#*(-.#6-#3(*%"#'2&)20%/56"#$&%0"6%#*"#."-.#"0#$"60
/++6.0%"%#+".#+/"-.#"-0%"#+".#%"$%2."-0(0/&-.#"-#0%&/.#"0#*"68#*/)"-./&-.#*"#3"%0(/-.#&1D"0.:#

]#0/0%"#/-*/3(0/7A#+(#%2$(%0/0/&-#4&%(/%"#"-0%"#+".#*/772%"-0.#34($/0%".#$"60#90%" P#(%/04)20/56" P#_C`O#'2&)20%/"#_C`:
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Conditionnement et indépendance 
U&-*/0/&--")"-0#$(%#6-#2Q2-")"-0# Y-#D6.0/7/"%(#+(#*27/-/0/&-#*"#+(#$%&1(1/+/02
*"#$%&1(1/+/02#-&-#-6++"#$6/.#/-*2$"-*(-3"# *"#r#.(34(-0#HA#-&02"#@HVrWA#$(%#*".#3(+36+.
*"#*"68#2Q2-")"-0.: 7%256"-0/"+.:
T-*2$"-*(-3"#*"#*"68#Q(%/(1+".#(+2(0&/%".: Y-#60/+/."%(#?#1&-#".3/"-0#+".#%"$%2."-0(0/&-. I-#(%1%"#*"#$%&1(1/+/02#3&%%"30")"-0

0"++".#56"#0(1+"(68A#(%1%".A#*/('%())".t: 3&-.0%6/0#3&-.0/06"#6-"#$%"6Q":
"77/3(3".#$&6%#%2.&6*%"#*".#$%&1+N)".
*"#$%&1(1/+/02.:

>&%)6+"#*".#$%&1(1/+/02.#0&0(+".: H$$+/3(0/&-#?#+(#$%&1+2)(0/56"#*".#0".0.# !".#2+NQ".#*&/Q"-0#.(Q&/%#($$+/56"%#.(-.#
*"#*2$/.0('"#"-#)2*"3/-"#"0#?#+(#+&/ (/*"#+(#7&%)6+"#*".#$%&1(1/+/02.#0&0(+".
*"#+,256/+/1%"#'2-20/56"#+&%.#*,($$(%/")"-0.# *(-.#*".#3(.#./)$+".
(6#4(.(%*:

M0(0/.0/56"#"0#)&*2+/.(0/&-# H$$+/3(0/&-#(68#"8$2%/"-3".#*"#%272%"-3".# Y-#3&-Q/"-*%(A#"-#3&-7&%)/02#(Q"3#
K8$2%/"-3".#/-*2$"-*(-0".:# Q6".#"-#."3&-*"#"0#$%")/N%"#V*2.A#$/N3".A +,/-06/0/&-A#56"#$&6%#*".#"8$2%/"-3".
U(.#*"#+(#%2$20/0/&-#*,"8$2%/"-3".#/*"-0/56". 6%-".tW: /-*2$"-*(-0".A#+(#$%&1(1/+/02#*"#+(#+/.0"
"0#/-*2$"-*(-0".: *".#%2.6+0(0.#".0#+"#$%&*6/0#*".#$%&1(1/+/02.#

*"#34(56"#%2.6+0(0:

Lois de probabilité 

IK'AU('C#&'#(%-C#&-C$1Z,'C Y-#/-0%&*6/%(#+(#-&0(0/&-#. u: !"#.X)1&+"####. $"60#90%"#*2./'-2#$(%#+(
T-0%&*630/&-#*".#3&)1/-(/.&-.A#-&02".####.##:# !,2+NQ"#*"Q%(#.(Q&/%#%"0%&6Q"%#+".#7&%)6+". P U

U .
i
.FE####

c##
.FE +&360/&-#dU$(%)/#.f:#

>&%)6+"#*6#1/-[)": U UFE############U @&6%#+".#*2-&)1%")"-0.#/-0"%Q"-(-0#*(-.
+".#$%&1+N)".A#&-#"-#%".0"%(#?#*".#./06(0/&-.

.
i

. 2+2)"-0(/%".#%2.&+61+".#?#+,(/*"#*,(%1%".A
U .5U *"#*/('%())".#&6#*"#3&)1/-(/.&-.:

!&/#*"#r"%-&6++/A#+&/#1/-&)/(+"O#".$2%(-3"# Y-#($$+/56"%(#3".#%2.6+0(0.#?#*".#./06(0/&-.# !(#7&%)6+"#*&--(-0#+,".$2%(-3"#."%(
"0#Q(%/(-3"#*"#3".#+&/.: Q(%/2".: 3&-D"306%2"#$6/.#(*)/."O#+(#7&%)6+"

*"#+(#Q(%/(-3"#."%(#(*)/.":
IK'AU('C#&'#(%-C#$%.,-."'C
!&/.#3&-0/-6".#?#*"-./02 P
F#+&/#6-/7&%)"#.6%#jCAEk#O H$$+/3(0/&-#?#+(#*2./-02'%(0/&-#%(*/&(30/Q" P U"#$(%('%($4"#".0#6-"#($$+/3(0/&-
F#+&/#*"#*6%2"#*"#Q/"#.(-.#Q/"/++/..")"-0: +&/#"8$&-"-0/"++"#*"#*2./-02'%(0/&-#*".#-&X(68: *"#3"#56/#(6%(#202#7(/0#"-#*2160#*,(--2"#

.6%#+,"8$&-"-0/"++"#"0#+"#3(+36+#/-02'%(+:

M0(0/.0/56"#"0#./)6+(0/&- l06*"#*,6-#"8")$+"#0%(/0(-0#*"#+,(*256(0/&-# !,2+NQ"#*"Q%(#90%"#3($(1+"#*"#$&."%
*"#*&--2".#"8$2%/)"-0(+".#?#6-"#+&/# +"#$%&1+N)"#*"#+,(*256(0/&-#?#6-"#+&/
256/%2$(%0/": 256/%2$(%0/"#"0#*"#."#%"$&%0"%#?#*".#%2.6+0(0.#

*"#./)6+(0/&-#56,&-#+6/#7&6%-/0:#
!"#Q&3(16+(/%"#*".#0".0.#V0".0#*,4X$&04N."A#
4X$&04N."#-6++"A#%/.56"#*"#$%")/N%"#".$N3"W
".0#4&%.#$%&'%())":

V###W V####W
V####W
V####W

V#########W V#######W
V#######W

II.3 Probabilités et statistique 

H$%N.#(Q&/%#/-0%&*6/0#"-#3+(.."#*"#."3&-*"#+(#-(06%"#*6#56".0/&--")"-0#.0(0/.0/56"#?#$(%0/%#*"#0%(Q(68#.6%#+(#7+6306(0/&-#*,234(-0/++&--('"A#&-
$&6%.6/0#/3/#+(#$%2."-0(0/&-#"-0%"$%/."#"-#$%")/N%"#*".#3&-3"$0.#7&-*()"-0(68#*"#$%&1(1/+/02#*(-.#+"#3(.#7/-/#(Q"3#+(#-&0/&-#*"#3&-*/0/&--")"-0
"0#*,/-*2$"-*(-3"#"0#+,206*"#*"#56"+56".#+&/.#*"#$%&1(1/+/02:#
Y-#Q/."#(6../A#"-#3&)$+2)"-0#?#+,6.('"#*".#./)6+(0/&-.#/-0%&*6/0#*N.#+(#."3&-*"A#6-"#$%")/N%"#."-./1/+/.(0/&-#?#*,(60%".#3+(..".#*"#$%&1+N)".A
-&0())"-0#3"+6/#*"#+,(*256(0/&-#*,6-"#+&/#*"#$%&1(1/+/02#?#*".#*&--2".#"8$2%/)"-0(+".:
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Arithmétique 

J/Q/./1/+/02#*(-.#ZZ: Y-#7"%(#+(#.X-04N."#*".#3&--(/..(-3". Y-#)&-0%"%(#+,"77/3(3/02#*6#+(-'('"
J/Q/./&-#"63+/*/"--":#H+'&%/04)"# (356/.".#*(-.#3"#*&)(/-"#(6#3&++N'" *".#3&-'%6"-3".:
*,K63+/*"#$&6%#+"#3(+36+#*6#@GUJ:# "0#"-#3+(.."#*"#."3&-*":# Y-#60/+/."%(#+".#-&0(0/&-. P#+#)M#V.W#&6#+#)M
U&-'%6"-3".#*(-.#ZZ: Y-#206*/"%(#56"+56".#(+'&%/04)".#./)$+". V)&*6+&#.WA#"0#&-#20(1+/%(#+".#3&)$(0/1/+/02.#
K-0/"%.#$%")/"%.#"-0%"#"68: "0#&-#+".#)"00%(#"-#Z6Q%"#.6%#3(+36+(0%/3" (Q"3#+,(**/0/&-#"0#+(#)6+0/$+/3(0/&-:

&6#0(1+"6% P#%"34"%34"#*,6-#@GUJA# \&60"#/-0%&*630/&-#*"#ZZo.ZZ".0#"83+6":
*23&)$&./0/&-#*,6-#"-0/"%#"-#7(30"6%.#
$%")/"%.A#%"3&--(/..(-3"#*"#+(#$%/)(+/02#
*,6-#"-0/"%:

g&)1%".#$%")/"%.:#K8/.0"-3"#"0#6-/3/02# Y-#*2)&-0%"%(#56"#+,"-.")1+"#*".#-&)1%". !,6-/3/02#*"#+(#*23&)$&./0/&-#"-#7(30"6%.
*"#+(#*23&)$&./0/&-#"-#$%&*6/0#*"#7(30"6%.# $%")/"%.#".0#/-7/-/: $%")/"%.#$&6%%(#90%"#(*)/.":
$%")/"%.:
@@UL:

\42&%N)"#*"#r"R&60:# M6%#*".#"8")$+".#./)$+".A#&10"-0/&- !,(%/04)20/56"#".0#6-#*&)(/-"#(Q"3#+"56"+
\42&%N)"#*"#G(6..: "0#60/+/.(0/&-#*"#3%/0N%".#*"#*/Q/./1/+/02: +,/-7&%)(0/56"#/-0"%('/0#7&%0")"-0O

K8")$+".#./)$+".#*,256(0/&-.# &-#Q"/++"%(#?#256/+/1%"%#+,6.('"#*"#*/Q"%.
*/&$4(-0/"--".: )&X"-.#*"#3(+36+. P#?#+(#)(/-A#?#+,(/*"
H$$+/3(0/&-.#2+2)"-0(/%".#(6#3&*('"# *,6-#0(1+"6%#&6#*,6-"#3(+36+(0%/3":
"0#?#+(#3%X$0&'%($4/":
H$$+/3(0/&- P#$"0/0#042&%N)"#*"#>"%)(0:

Similitudes planes 

J27/-/0/&-#'2&)20%/56":#U(.#*".#/.&)20%/".: !".#./)/+/06*".#."%&-0#/-0%&*6/0".#3&))" !(#*27/-/0/&-#'2-2%(+"#."%(#/++6.0%2"#*,6-"
U(%(302%/.(0/&-#3&)$+"8" P#0&60"#./)/+/06*" 0%(-.7&%)(0/&-.#*6#$+(-#3&-."%Q(-0 $(%0#(Q"3#+".#0%(-.7&%)(0/&-.#206*/2".
(#6-"#23%/06%"#3&)$+"8"#*"#+(#7&%)"#W#!!+WLM +".#%($$&%0.#*"#*/.0(-3".:#Y-#7"%(#%")(%56"% (-02%/"6%")"-0A#*,(60%"#$(%0#(Q"3#+".
&6#W#!!+WLM V+-&-#-6+W: 56"#+(#%23/$%&56"#*,6-"#./)/+/06*"# 0%(-.7&%)(0/&-.#*,23%/06%"#3&)$+"8"

".0#6-"#./)/+/06*"A#56"#+(#3&)$&.2"# W#!!+WLM&6#W#!!+WLM O#3".#*"%-/N%".
*"#*"68#./)/+/06*".#".0#6-"#./)/+/06*"#"0#56"A ."%&-0#()"-2".#$%&'%"../Q")"-0#?#0%(Q"%.
*(-.#+"#3(.#'2-2%(+A#+(#3&)$&./0/&-# *".#"8")$+".:
-,".0#$(.#3&))60(0/Q": !(#3(%(302%/.(0/&-#3&)$+"8"#".0#6-#)&X"-
Y-#*2)&-0%"%(#56,6-"#./)/+/06*"#(X(-0# "77/3(3"#*,20(1+/%#+(#$+6$(%0#*".#$%&$%/202.:
*"68#$&/-0.#7/8".#*/.0/-30.#".0#+,/*"-0/02#
&6#6-"#.X)20%/"#(8/(+":#

l06*"#*".#./)/+/06*".#*/%"30". >&%)"#%2*6/0"#*,6-"#./)/+/06*"#*/%"30": !(#%"34"%34"#*".#2+2)"-0.#3(%(302%/.(-0
Y-#*2)&-0%"%(#+(#$%&$%/202#.6/Q(-0" P# 6-"#./)/+/06*"#/-*/%"30"#".0#4&%.#$%&'%())":
20(-0#*&--2.#56(0%"#$&/-0.#HA#rA#H,A#r,#
0"+.#56"#H#r#"0#H,#r,A#/+#"8/.0"#6-"#6-/56"
./)/+/06*"#*/%"30"#0%(-.7&%)(-0#H#"-#H,#
"0#r#"-#r,:

H$$+/3(0/&-.#'2&)20%/56".#*".#./)/+/06*". Y-#7"%(#+"#+/"-#(Q"3#+".#0%/(-'+".
?#+,206*"#*"#3&-7/'6%(0/&-.A#+(#%"34"%34"## .")1+(1+".#&6#/.&)20%/56".#/-0%&*6/0.#
*"#+/"68#"0#+(#%2.&+60/&-#*"#$%&1+N)". "-#3+(.."#*"#."3&-*":
*"#3&-.0%630/&-:

Sections planes de surfaces 

M"30/&-.#*"#3[-".#"0#3X+/-*%".#/++/)/02.# !,&1D"30/7#".0#*"#)&-0%"%#56,6-"#7&-30/&-
*,(8".#VYWW#$(%#*".#$+(-.#$(%(++N+".# *"#*"68#Q(%/(1+".#$"60#90%"#%"$%2."-02"
(68#$+(-.#*"#3&&%*&--2".: $(%#6-"#.6%7(3"#"0#56"#*".#206*".#*"#3&6$".

$(%#*".#$+(-.#$"%)"00"-0#+"6%#206*"#?#+,(/*"
*".#&60/+.#*2D?#Q6.#$&6%#+".#7&-30/&-.
*,6-"#Q(%/(1+":
@&6%#+".#."30/&-.#*"#3[-".A#&-#$&6%%(#7(/%"
+"#+/"-#(Q"3#+".#4X$"%1&+".#*,256(0/&-.
KQPO0

M6%7(3".#*,256(0/&-#WPK>LQ> &6 WPKQ Y-#Q/.6(+/."%(#.6%#23%(-#+".#.6%7(3".
3&6$2".#$(%#*".#$+(-.#$(%(++N+".#(68#$+(-. 206*/2".:
*"#3&&%*&--2".: Y-#"-0%(S-"%(#?#+(#%"3&--(/..(-3"

*".#.6%7(3".#?#$(%0/%#*"#3&6$".#$(%(++N+".#
?#6-#$+(-A#"0#&-#(..&3/"%(#+".#Q/./&-.#
'2&)20%/56"#"0#(-(+X0/56":



PUB


