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/01!23*4#4*#!$'!(%56'(6!)*!76-6$81!
9,6&6-#4*#! $'(%:,6(5*&%4! )*! ;#-8! )6(! )%<*(6'&! :,66(5*&%4! 7'()#<*(,#&*! 3*(,4'! *=3&6$#4*#! :6!
6(,*434*,#4*#!7*(%<*(*&%41!

/>1!?*,*4<6(#4*#!$%<3%-656*6@!+,4'$,'466!:6!34%346*,856&%4!76-6$%A$B6<6$*!#!'(%4!$%<3':6!$B6<6$61!
!?*76(64*#!(%56'(6&%4@!$%($*3,*&%4@!,*%466&%4!:6!<%)*&*&%4!)*!;#-8!)6(!)%<*(6'&!76-6$66!:6!#!6(C6(*46*6!:6!
',6&6-#4*#!&%4!#)*$D#,8!E(!$%<'(6$#4*#!34%7*+6%(#&81!

/F1! G7*$,'#4*#! )*! *=3*46<*(,*@! #3&6$#4*#! 46C'4%#+8! #! <*,%)*&%4! )*! #(#&6-8! :6! 6(,*434*,#4*#!
4*-'&,#,*&%4@!$'!4*+3*$,#4*#!(%4<*&%4!)*!+*$'46,#,*!:6!+8(8,#,*!E(!<'($81!
G=3&6$#4*#!:6!6(,*434*,#4*#!346($6366&%4!:6!<*,%)*&%4!',6&6-#,*!E(!*=3&%#,#4*#!34%$*+*&%4!76-6$%A$B6<6$*1!

/H1!I;%4)#4*#!6(,*4)6+$63&6(#48!#!'(%4!,*<*!)6(!)%<*(6'&!$B6<6*61!
9,6&6-#4*#! #)*$D#,8! )*! (%56'(6@! $46,*466! :6! <*,%)*! 3*(,4'! #! #34*$6#! $#4#$,*46+,6$6! 76-6$*! #&*!
<#,*46#&*&%41!

/J1!94<8464*#@!#)#3,#4*#!:6!$%(,4%&'&!34%$*+*&%4!$B6<6$*!:6!76-6$%A$B6<6$*!E(!&#;%4#,%41!
K(,*434*,#4*#!#(#&6-*&%4!76-6$%A<*$#(6$*1!9,6&6-#4*#!#)*$D#,8!)*!(%56'(6@!$46,*466!:6!<*,%)*!3*(,4'!#!
&'$4#!$'!#('<6,*!6(+,#&#566!$#4*!#'!&#!;#-8!346($6366!76-6$*1!
!
/L1!G7*$,'#4*#!#(#&6-*&%4!:6!#+6C'4#4*#!$%(,4%&'&'6!$#&6,8566!346(!<*,%)*!:6!,*B(6$6!+3*$676$*1!
?*+$46*4*#! $%($*3,*&%4@! ,*%466&%4! :6!<*,%)*&%4! )*! ;#-8! #&*! *=3&%#,8466! 34%$*+*&%4! 76-6$*! +#'! 76-6$%A
$B6<6$*1!
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/M01! N*#&6-#4*#! +#4$6(6&%4! 34%7*+6%(#&*! E(! <%)! *76$6*(,! :6! 4*+3%(+#;6&! $'! 4*+3*$,#4*#! &*C6+&#56*6! :6!
)*%(,%&%C6*6!+3*$676$*!)%<*(6'&'6!+';!#+6+,*(58!$#&676$#,81!
!
/M>1! N*#&6-#4*#! '(%4! #$,6D6,856! E(! *$B638! <'&,6)6+$63&6(#48! ',6&6-O()! #;6&6,856! )*! $%<'(6$#4*!
6(,*43*4+%(#&8!3*(,4'!E()*3&6(64*#!%;6*$,6D*&%4!34%3'+*1!
!
/MF1! 9,6&6-#4*#! *76$6*(,8! #! +'4+*&%4! 6(7%4<#56%(#&*! :6! #! 4*+'4+*&%4! )*! $%<'(6$#4*! :6! 7%4<#4*!
34%7*+6%(#&8! #+6+,#,8@! #,O,! E(! &6<;#! <#CB6#48@! $O,! :6! E(,4A%! &6<;8! )*! $64$'&#56*! 6(,*4(#56%(#&81!
K)*(,676$#4*#!3%+6;6&6,856&%4!)*!34*C8,64*!34%7*+6%(#&8!#D#(+#,81!

#

7"#89(-1.(6-/-#'(01(,/(&-(!"4*6*:6()!)6(!C46&#!$%<3*,*(5*&%4!#$'<'&#,*.!

J10!?*!)*+78:'4#4*!#!$'4+'&'6! P#&8!)*!$'4+!)%,#,8!$'!,#;&8@!$#&$'&#,%4!+6!D6)*%34%6*$,%4!

J1> !?*!)*+78:'4#4*!#!+*<6(#4'&'6! !!!!!!P#&8!)*!+*<6(#4!)%,#,8!$'!,#;&8!

J1F!!?*!)*+78:'4#4*!#!&#;%4#,%4'&'6! Q#;%4#,%4!)*!76-6$8!C*(*4#&8!"&'$4846!)*!&#;%4#,%4R!<*$#(6$8@!
,*4<%)6(#<6$8@!*&*$,46$6,#,*!S6!<#C(*,6+<@!%3,6$8@!76-6$8!
#,%<6$8!S6!('$&*#48.!

T10!2;6*$,6D'&!C*(*4#&!#&!)6+$63&6(*6! U6=#4*#!$'(%:,6(5*&%4!,*%4*,6$*!:6!34#$,6$*!&*C#,*!)*!(%56'(6&*!76-6$*!
7'()#<*(,#&*@!E(,*&*C*4*#!7*(%<*(*&%4!76-6$*@!7%4<#4*#!
)*346()*46&%4!34#$,6$*@!4*-%&D#4*#!'(%4!34%;&*<*!+6<3&*!)*!76-6$#!
C*(*4#&81!



 
8. Con!inuturi 
8.1 Curs V*,%)*!)*!34*)#4*! 2;+*4D#566!
1. Introducere. No!iuni de baz" de matematic".  

K1 V846<6!76-6$*@!'(6,856!)*!<8+'481!

KK1 U'($566@!D*$,%46@!%3*4#566!$'!D*$,%46@!+6+,*<*!)*!$%%4)%(#,*@!
C4#)6*(,1!

A!*=3'(*4*#!%4#&8!#!
7*(%<*(*&%4!76-6$*!
+,')6#,*!

A!+$B*<#,6-#4*#!
7*(%<*(*&%4!:6!
6&'+,4#4*#!&%4!346(!
)*+*(*!

A!$%(D*4+#56#!

W4*-*(5#!
7#$'&,#,6D8!

2. Cinematica. Dinamica punctului material.  
K1 X*$,%4'&!)*!3%-656*@!D6,*-8@!#$$*&*4#56*1!

KK1 M63'46!)*!<6S$8461!V6+$#4*#!4*$,6&6(6*!'(67%4<8!S6!'(67%4<!
D#46#,81!V6S$#4*#!$64$'&#481!V6:$#4*!%+$6&#,%46*!#4<%(6$81!

KKK1 W'($,!<#,*46#&1!

KX1 K<3'&+1!U%4581!

X1 W46($6366&*!<*$#(6$66!(*Y,%(6*(*1!

A!*=3'(*4*#!%4#&8!#!
7*(%<*(*&%4!76-6$*!
+,')6#,*!

A!+$B*<#,6-#4*#!
7*(%<*(*&%4!+6!
6&'+,4#4*#!&%4!346(!
)*+*(*!

A!$%(D*4+#56#!

W4*-*(5#!
7#$'&,#,6D8!

:"#;4154/#+-13&(1"#<%.-&)(3/4/"#=&-5>(3"#

K1 Q'$4'&!<*$#(6$1!

KK1 W%,*(56#&'&1!U%45*!$%(+*4D#,6D*1!

KKK1 G(*4C6#1!G(*4C6#!3%,*(56#&8! "C4#D6,#56%(#&8@!*&#+,6$8.1!G(*4C6#!
$6(*,6$81!!

KX1 Q*C*#!$%(+*4D8466!*(*4C6*61!G(*4C6#!%+$6&#,%4'&'6!#4<%(6$1!!

X1 Q*C*#! D#46#56*6! *(*4C6*6! 3'($,'&'6! <#,*46#&! E(! 34*-*(5#!
7%45*&%4!(*$%(+*4D#,6D*1!

A!*=3'(*4*#!%4#&8!#!
7*(%<*(*&%4!76-6$*!
+,')6#,*!

A!+$B*<#,6-#4*#!
7*(%<*(*&%4!+6!
6&'+,4#4*#!&%4!346(!
)*+*(*!

A!$%(D*4+#56#!

W4*-*(5#!
7#$'&,#,6D8!

T1>!2;6*$,6D*&*!+3*$676$*! ? ?%;O()64*#!$'(%:,6(5*&%4!,*%4*,6$*!:6!34#$,6$*!&*C#,*!)*R!
(%56'(6&*!76-6$*!7'()#<*(,#&*@!<846<6&*!76-6$*@!'(6,856&*!)*!
<8+'48@!)*!+,#;6&64*#!346($6366&%4!:6!#!&*C6&%4!7'()#<*(,#&*!#&*!
<*$#(6$66!$&#+6$*@!346($6366&*!,*4<%)6(#<6$66@!(%56'(6!S6!
$%($*3,*!)*!;#-8!8(!*&*$,46$6,#,*!S6!<#C(*,6+<@!;#-*&*!
%3,6$66!C*%<*,46$*@!$%($*3,*&*!76-6$66!<%)*4(*@!(%56'(6!)*!
76-6$#!('$&*'&'61!

? G=3&6$#4*#!7*(%<*(*&%4!76-6$*!:6!)*+$46*4*#!&%4!<#,*<#,6$81!
? Z(+':64*#!<*,%)*&%4!7'()#<*(,#&*!)*!4*-%&D#4*!#!

34%;&*<*&%4!)*!<*$#(6$8!$&#+6$8@!,*4<%)6(#<6$8@!
*&*$,46$6,#,*!S6!%3,6$8!C*%<*,46$81!

? U%4<#4*#!)*346()*46&%4!34#$,6$*!)*!<8+'4#4*!#!<846<6&%4!
76-6$*@!)*!6(,*434*,#4*!#!4*-'&,#,*&*!*=3*46<*(,#&*!%;56(',*!+6!
)*!+,')6'!#!'(%4!7*(%<*(*!76-6$*1!



@"#A(0.-+-#'-#,4&1.-#+3.-5(3/-"#B-%5-+-"#

K1 M*%4*<#! D#46#,6*6! 6<3'&+'&'6! <*$#(6$! +6! &*C*#! $%(+*4D#466!
6<3'&+'&'61!!

KK1 /*(,4'&!)*!<#+8!#!'('6!+6+,*<!)*!3'($,*!<#,*46#&*1!

KKK1 V%<*(,'&!'('6!D*$,%41!V%<*(,'&!$6(*,6$1!V%<*(,'&!7%45*61!

KX1 M*%4*<#! D#46#,6*6! <%<*(,'&'6! $6(*,6$! +6! &*C*#! $%(+*4D#466!
<%<*(,'&'6!$6(*,6$1!!

!

A!*=3'(*4*#!%4#&8!#!
7*(%<*(*&%4!76-6$*!
+,')6#,*!

A!+$B*<#,6-#4*#!
7*(%<*(*&%4!+6!
6&'+,4#4*#!&%4!346(!
)*+*(*!

A!$%(D*4+#56#!

W4*-*(5#!
7#$'&,#,6D8!

!"#A(0.-+-#'-#,4&1.-#+3.-5(3/-"#A%/('4/#5(>('"#C-13&(13#+-'((/%5#

'-2%5+39(/-"#

K1 N%,#56#!E(!['4'&!'(*6!#=*1!/%4*+3%()*(5#!E(,4*!<846<6&*!76-6$*!
$*!)*+$46'!4%,#56#!'('6!+%&6)!46C6)!S6!$*&*!$#4*!)*+$46'!
<6S$#4*#!)*!,4#(+&#56*!#!3'($,'&'6!<#,*46#&1!

KK1 \%56'(6!)*!*&#+,6$6,#,*1!

KKK1 9()*!<*$#(6$*1!9()*!+,#56%(#4*1!G7*$,'&!?%33&*41!

A!*=3'(*4*#!%4#&8!#!
7*(%<*(*&%4!76-6$*!
+,')6#,*!

A!+$B*<#,6-#4*#!
7*(%<*(*&%4!:6!
6&'+,4#4*#!&%4!346(!
)*+*(*!

A!$%(D*4+#56#!

W4*-*(5#!
7#$'&,#,6D8!

*"#A.3.(13#D(#'(&3+(13#2/4('-/%5"#

K1 W4*+6'(*#1! W4*+6'(*#! B6)4%+,#,6$81! U%45#! #4B6<*)6$81! Q*C*#!
&'6!W#+$#&1!

KK1 G$'#56#! )*! $%(,6('6,#,*1! G$'#56#! ]*4(%'&&6! S6! #3&6$#566&*! *61!
X8+$%-6,#,*#1! M*(+6'(*#! +'3*476$6#&81! Q*C*#! &'6! ^'46(!
3*(,4'!,';!$#36&#41!

A!*=3'(*4*#!%4#&8!#!
(%56'(6&%4!)*!;#-8!
7%&%+6,*!
A!+$B*<#,6-#4*#!
(%56'(6&%4!:6!6&'+,4#4*#!
&%4!
A!$%(D*4+#56#!

W4*-*(5#!
7#$'&,#,6D8!

7"#B-5+%'(&3+(13#E"!

K1 W%+,'&#,*&*! ,*4<%)6(#<6$661! M*<3*4#,'4#! #;+%&',81!V%)*&'&!
C#-'&'6!6)*#&1!!

EE" W46($636'&! K! #&! ,*4<%)6(#<6$661! G$B6D#&*(,'&! <*$#(6$! #&!
$8&)'4661!/8&)'4#!+3*$676$81!W%,*(56#&'&!$B6<6$1!N*&#56#!N%;*4,A
V#_*41!W4%$*+*!+3*$676$*1!G(,#&36#1#

EEE" W46($636'&!KKK1!#&!,*4<%)6(#<6$661#

A!*=3'(*4*#!%4#&8!#!
(%56'(6&%4!)*!;#-8!
7%&%+6,*!
A!+$B*<#,6-#4*#!
(%56'(6&%4!:6!6&'+,4#4*#!
&%4!
A!$%(D*4+#56#!

W4*-*(5#!
7#$'&,#,6D8!

F"#B-5+%'(&3+(13#EE"!

K1 W46($636'&!KK!#&!,*4<%)6(#<6$661!V#S6(6!,*4<6$*1!V#S6(6!
746C%4676$*1!W%<3*!)*!$8&)'481!G(,4%36#1!

KK1 W%,*(56#&*!,*4<%)6(#<6$*1!

KKK1 M4#(+7%4<846!)*!7#-81!/8&)'4#!&#,*(,8!+3*$676$81!

KX1 `#-'&!4*#&!a!<%)*&'&!X#(!)*4!b##&+1!

A!*=3'(*4*#!%4#&8!#!
(%56'(6&%4!)*!;#-8!
7%&%+6,*!
A!+$B*<#,6-#4*#!
(%56'(6&%4!:6!6&'+,4#4*#!
&%4!
A!$%(D*4+#56#!

W4*-*(5#!
7#$'&,#,6D8!



X1 V%)#&6,856!)*!+$B6<;!)*!$8&)'48!"$%()'$56#@!$%(D*$56#@!
4#)6#56#.1!

G"#H%)(4&(#'-#-/-1.5(1(.3.-"#

K1 P#4$6(#!*&*$,46$8@!6(,*4#$56'(*#!*&*$,4%+,#,6$8@!3%,*(56#&'&!
*&*$,4%+,#,6$1!

KK1 /'4*(,'&!*&*$,46$@!4*-6+,6D6,#,*#@!&*C6&*!&'6!2B<1!/'3&#4*#!E(!+*46*!
S6!E(!3#4#&*&!#!4*-6+,*(5*&%41!

KKK1 G7*$,'&!,*4<6$!#&!$'4*(,'&'6!*&*$,46$1!

KX1 W',*4*#!*&*$,46$81!

A!*=3'(*4*#!%4#&8!#!
(%56'(6&%4!)*!;#-8!
7%&%+6,*!
A!+$B*<#,6-#4*#!
(%56'(6&%4!:6!6&'+,4#4*#!
&%4!
A!$%(D*4+#56#!

W4*-*(5#!
7#$'&,#,6D8!

IJ"#H%)(4&(#'-#+3>&-.(0+"#

K1 /O<3'&!<#C(*,6$1!

KK1 ?*76(64*#!'(6,8566!)*!<8+'48!3*(,4'!6(,*(+6,#,*#!$'4*(,'&'6!
*&*$,46$1!

KKK1 /%<3%4,#4*#!3#4,6$'&*&%4!E($84$#,*!E(!$O<3!<#C(*,6$1!
W46($636'&!+*3#48466!6-%,%36&%4!E(!$O<3!<#C(*,6$1!

KX1 U*(%<*('&!)*!6()'$56*!<#C(*,6$81!!

X1 Q*C*#!&'6!U#4#)#_@!&*C*#!&'6!Q*(-1!
XK1 9()*!*&*$,4%<#C(*,6$*1!

A!*=3'(*4*#!%4#&8!#!
(%56'(6&%4!)*!;#-8!
7%&%+6,*!
A!+$B*<#,6-#4*#!
(%56'(6&%4!:6!6&'+,4#4*#!
&%4!
A!$%(D*4+#56#!

W4*-*(5#!
7#$'&,#,6D8!

II"#8,.(13#>-%+-.5(1K"#

K1 N*7&*=6#!S6!4*74#$56#1!
KK1 Q*(,6&*!:6!%C&6(-6!E(!#34%=6<#56#!C#'++6#(81!U%4<#4*#!
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