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/,0,1,% 2(% $3456&7 8,0,1&% 689:5 &8% 3;5<.&=, 8,0,1 [2]. #,=>7% <,33',:<&6,7:39%

-3456&7%5:3-:3:6&9%3=54?>7.&9%6%:51=7%D@%734&%=5ABB&C&7.:%:<7.&9%3=54?>7.&9 <,67.%!.

D&3( 2(%!7E,.&173=,9%3&3:7',%6%'5'7.:%F7<70%-0,<5'

D7G7.&7(%1. H5%3:54=.567.&9%0&3=,%3%6I3:-F5'%'7E,.&173=,9%3&3:7', J0,477%!KL@%

353:59M,9%&8%F548-.,@%3:7<>.9 &%0&3=,@ &'77:%N 3:7F7.&%365;50I(%$0,<%F<5&3E50&:%&8-8,

.,45>7.&9% 05F54.&:74?.5O% 3698&% JF5:7<&% 50.5O% 3:7F7.&% 365;50IL% F<&% 3:54=.567.&&
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0&3=,% 3 6I3:-F5'% 6% :51=7 D. D,33'5:<&' !K 6% '5'7.:% 05% -0,<, J<&3(% 2L. RI<,>7.&9

3=5<53:7O% :517=%A &%B: "#$ = "#% + "#$%,   "#% = "#& + "#%& , S07%"#%& – 3=5<53:?% :51=&%B F<&%

6<,M7.&&%65=<-S :51=& K, "#$% – 3=5<53:?%:51=&%A F<&%6<,M7.&& 65=<-S :51=& B. D7G,9

06,%A:&E%-<,6.7.&9@ F54-1&'@%1:5%"#& = "#$.

2. ),O07' 3=5<53:& :74%F5347%-0,<, J<&3(%NL(%T;M77%-<,6.7.&7 '7E,.&=&%F<&%-0,<7

[1, 3]:

'(()#& * "#&)+,#& + -&(./ * .0)+1 + 2(()#$ * "#$)+,#$ = 0, (1)

S07% ()#& – 3=5<53:?% C7.:<,% 0&3=,% F5347% -0,<,; +,#& – 658'5>.57% F7<7'7M7.&7% :51=&% K;

-& = (',3)/2 – '5'7.:% &.7<C&&% 0&3=,% 5:.53&:74?.5% 53&@% F<5E509M7O% 17<78% :51=-% K

F7<F7.0&=-49<.5%F453=53:&%<&3-.=,; 2 – ',33,%F548-.,U%' – ',33,%0&3=,U%+1 = +,&/, –

658'5>.57% F7<7'7M7.&7% J-S45657L% 0&3=,U% ()#$ – 3=5<53:?% F548-.,% F5347% -0,<,U% +,#$ –

658'5>.57% F7<7'7M7.&7% F548-.,; .0 &%./ – -S456,9% 3=5<53:?% 0&3=,% 05% &% F5347% -0,<,%

355:67:3:67..5. #(=(% 6% '5'7.:% -0,<,% :51=&% A, B, C &% D 47>,:% .,% 50.5O% F<9'5O@% :5%

'S.567..IO% C7.:<% 3=5<53:7O% 3:7<>.9% 6% A:5:% '5'7.:% .,E50&:39% 6% :51=7%L@% :(7(% +,#$ = 0,

($ = 0. V<57C&<-9%-<,6.7.&7%J2L .,%53?%#/@%&%-1&:I6,9@%1:5 (& = ., &%"& = "$@%F54-1,7'W

. = (2"$sin 4 + .0,)/3,,   (& = (2(&sin 4 + .0 ,)/3, (% = 2(& .

D&3(%N(%!7E,.&173=,9%3&3:7',%6%'5'7.:%F5347%-0,<,

3. TF<7074&'%&'F-4?3 <7,=C&&%5$ F<&%-0,<7 F548-.,%5%.,F<,649XM-X(%#75<7',%5;%
&8'7.7.&&%=54&173:6,%06&>7.&9%F<&%-0,<7%[1, 3] 049%:51=& A: 2(()#$ * "#$) = 5#$ + 5#6 , S07%

5#6 – -0,<.IO%&'F-4?3 F<&%-0,<7%5%3:7<>7.?(%V<57C&<-7'%0,..57%-<,6.7.&7 .,%53& Ax &%

Ay J<&3( 2), 3%-17:5' ($ = 0(%),E50&'@%1:5%5$ = 2"$78(4).

4(%Y33470-7'%-3456&7%5:3-:3:6&9%3=54?>7.&9%6%:51=7%D. K5S4,3.5%S&F5:787 D,-3,@%

3=54?>7.&7% 5:3-:3:6-7: F<&W |59| : !5;@% S07% 5; &% 59 – 355:67:3:67..5% .5<',4?.IO% &%

=,3,:74?.IO &'F-4?3I -0,<.IE% <7,=C&O% 6 :51=7%D. #75<7', 5;% &8'7.7.&&% =54&173:6,%
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06&>7.&9%F<&%-0,<7%049%:51=&%K J<&3( 3): '(()#< * "#<) = 5#; + 5#9 +  5#6 . #5S0,%3=54?>7.&7%

5:3-:3:6-7:%F<&: |(& * "& sin(4)|  : !("& cos(=) + "$/cos (4) )@%&4&W

|.0, * "$ sin(4)|  : 3!"$(cos(=) + 1/cos (4) ).

D&3(%Z(%Y3347056,.&7%-3456&9%5:3-:3:6&9%3=54?>7.&9

/,0,1,%N(%R%'7E,.&8'7@%<,3F545>7..5'%.,%S4,0=5O%S5<&85.:,4?.5O%F453=53:& (<&3.

4)@% <7O=,% 2% ',335O% 2/ F<&650&:39% 6% 06&>7.&7% 3&45O% >, F<&17' ? = ?05@A(B7 + 10).

V53<703:65'% 8-;1,:5S5% =5473,% ',335O% %2C &% <,0&-35'% , 06&>7.&7% F7<70,7:39% <7O=7% N%
',335O%23(%D7O=& 06&>-:39 F5%F<9'54&.7O.I'%.,F<,649XM&'%;78%:<7.&9(%[76IO%=5.7C%
<7O=&% 2% 3570&.7.% 3% F<->&.5O% >73:=53:&% D@% ,% F<,6IO% =5.7C% – 3% 07'FB&<-XM&'%

-3:<5O3:65'% \@% 3580,XM&'% 3&4-% E =  *FGH S07% GH - 3=5<53:?% <7O=&% 2(% R .,1,4?.IO%

'5'7.:% 6<7'7.& (7 = 0 3LW% 3&3:7',% .,E50&:39 6% F5=57@% F<->&.,% .7 07B5<'&<56,.,(% R%

'5'7.:% 6<7'7.&% 7 =  7/, =5S0, 07B5<',C&9% F<->&.I% ',=3&',4?.,@% <7O=,% N% <78=5%

53:,.,64&6,7:39(% TF<7074&:?W% '5'7.:% 6<7'7.&% 7/ &% 3=5<53:&% :74% 2% &% Z% F<&% 7 =  7/.

/-;1,:57%=54735%F<&.9:?%8,%50.5<50.IO%0&3=(%R%<,317:,E%F<&.9:?W%2/ = 1 =S@%23 = 2 =S@%

2C = 5 =S@%, = 0.12 '@%F = ](^%=S_3@%B = 1.5 1/c, ?0 =  0.5 H, 10 =  *I/4, D = 0.85 )_'(

D7G7.&7(% R% 353:,6% &33470-7'5O%!K% 6=4X1&'W% :745% 2@% :745% N% &% :745% Z(% R.7G.&7%

3&4I@% 07O3:6-XM&7 .,% !K% W% >, E@% 3&4,% -F<-S53:&% F<->&.I% >!"#@% <7,=C&&% 6%
.,F<,649XM&E. !K% &'77:% N% 3:7F7.&% 365;50I( K53:,6&'% 0&BB7<7.C&,4?.I7 -<,6.7.&9%

06&>7.&9%!K%.,%53.567%-<,6.7.&O%[,S<,.>,%N-S5%<50, [1]. `&.7:&173=,9%A.7<S&9%!KW

J =  2/K/3L /2 + 23K33L /2 +  2CM&3/2 +  -C&.C3/2,

8073?%M& – 3=5<53:?%C7.:<,%',33%K G73:7<.&%ZU%.C - -S456,9% 3=5<53:?%G73:7<.&%Z F7<70%

-0,<5'; -C& =  (2C,3) 2N – '5'7.:% &.7<C&&% G73:7<.&% 5:.53&:74?.5% 53&@%

F7<F7.0&=-49<.5O% F453=53:&% <&3-.=,% &% F<5E509M7O% 17<78% :51=-% C. K5S4,3.5% <&3(\,

M)#$ = M)#% + M)#$%;   M$ = K/L ;    M% = K3L ;    M%$ = 2, O .C. #5S0,W%.C = (K/L * K3L )/2,;    M& = (K/L +

K3L )/2. T;5;M7..I7% 3&4IW PQR =  P3 = 0; PQS = P/ = ?Q/ +  (?#M,)Q/ + TQ/ = ? * DK/ *
FKL/. #5S0, 0&BB7<7.C&,4?.I7%-<,6.7.&9%06&>7.&9%!K%&'7X:%6&0W
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UKV/(2/ + 32C/8 ) + KV332C/8 =  ? * DK/ * FKL/,

KV/2C/8 + KV3(23 + 32C/8) = 0.
W (1)

D&3(%\(%KE7',%'7E,.&8',@%3=5<53:&%:517=%0&3=,%&%6I;5<%5;5;M7..IE%=55<0&.,:

)&>7% F<703:,647.% :7=3:% F<5S<,''I@% .,F&3,..5O% .,% 98I=7% C JK&L. V-:7'%

1&347..5S5% &.:7S<&<56,.&9% 3&3:7'I% J2L% '7:505'% D-.S7-`-::I% \-S5% F5<90=,% :51.53:&%

5F<707497:39% K/ = K/(7), '5'7.:%6<7'7.&%7/ &%8.,17.&9%3=5<53:7O%:74%6%A:5:%'5'7.:(

#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#define sqr(x)  ((x)*(x))
int main(void) //!"#$%#&'()%*+,& -./!.#001{
static double m1 = 1.0, m2 = 2.0, m3 = 5.0; //0#221
static double c = 0.85; //3425*/256 -.)3,%1

static double fr = 0.8; //*/7((,+,4%5 840-(4.#

static double h = 0.001; //9#!'8,2*.45,:#+,,'-/'$.404%,
static double T = 50.0; //-./8/"3,54"6%/256'-./20/5.#'8$,34%,&
static double F0 = 0.5,k = 1.5,fi_0=-M_PI/4.0;//-#.#045.1 2,"1 F

double mpr1, mpr2; //-.,$484%%14 0#221

static double t0 = 0.0, x10 = 0.0, dx1_dt0 = 0.0, dx2_dt0 = 0.0;
double t,x1,dx1_dt,dx2_dt,x1max,t1,dx1_dt_1,dx2_dt_1;
double a1,a2,a3,a4,b1,b2,b3,b4,c1,c2,c3,c4;
FILE *ft; ft = fopen("C:/workspace/Task_2/DFG.txt", "wt");
mpr1=(64.0*m1*m2+24.0*m3*(m1+m2)+6.0*sqr(m3))/(8.0*(8.0*m2+3.0*m
3)); mpr2 = m3/(8.0*m2 + 3.0*m3);
dx1_dt=dx1_dt0; dx2_dt=dx2_dt0; t=t0; x1=x10; x1max=0.0;
a1=a2=a3=a4=b1=b2=b3=b4=c1=c2=c3=c4 = 0.0;
do//!"#$%1; $1<,2",54"6%1; +,*"{
fprintf(ft,"%5.5f  %5.5f  %5.5f  %5.5f \n",t,x1,dx1_dt,dx2_dt);
t = t + h;
a1=(-(c*x1+fr*dx1_dt)+F0*sin(k*t + fi_0))/mpr1;
a2=(-(c*(x1+h*c1/2.0)+fr*(dx1_dt+h*a1/2.0))

+F0*sin(k*t+fi_0))/mpr1;
a3=((c*(x1+h*c2/2.0)+fr*(dx1_dt+h*a2/2.0))

+F0*sin(k*t+fi_0))/mpr1;
a4=(-(c*(x1 + h*c3) + fr*(dx1_dt + h*a3))

+ F0*sin(k*t + fi_0))/mpr1;
b1 = -mpr2*a1; b2 = -mpr2*a2; b3 = -mpr2*a3; b4 = -mpr2*a4;
c1 = dx1_dt; c2 = dx1_dt + h*a1/2.0;
c3 = dx1_dt + h*a2/2.0; c4 = dx1_dt + h*a3;
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dx1_dt+=h*(a1+2.0*a2+2.0*a3+a4)/6.0;
dx2_dt+=h*(b1+2.0*b2+2.0*b3+b4)/6.0;
x1+=h*(c1+2.0*c2+2.0*c3+c4)/6.0;
if (fabs(x1) > fabs(x1max)) {x1max = x1; t1 = t; dx1_dt_1 = 
dx1_dt; dx2_dt_1 = dx2_dt;}}while (t <= T + h);
printf("%5.5f\n", t1); printf("%5.5f\n", x1max);
printf("%5.5f\n", dx1_dt_1); printf("%5.5f\n", dx2_dt_1);
return EXIT_SUCCESS;}//*/%4+'-./!.#001
 

),% <&3-.=,E% a, 6 F<703:,647.I% S<,B&=& B-.=C&O% K/ = K/(7), K/L = K/L (7)
355:67:3:67..5( K% F5'5M?X% 0,..5O% F<5S<,''I% '5>.5% 47S=5% .,O:&@% 1:5 7/ = 3.39

37=-.0I(% R A:5:% '5'7.:% 6<7'7.&W% K/L =  M/ = 1.1 O 10XY '_3U% K3L =  M3 = 2.0 O 10XZ '_3(%

#5S0,%M& = 6.5 O 10XZ '_3U%.C =3.75* 10XY <,0_3.
R '5'7.:% 6<7'7.&% 7/ F<5&3E50&:% -0,<% 634703:6&7% 6.78,F.5O% 53:,.56=&% <7O=& 2

JF5:7<9%!K%50.5O%3:7F7.&%365;50IL(%T;M77%-<,6.7.&7%'7E,.&=& F<&%-0,<7:

2/[()#/ * M)#/\+,#/ + 2C[()#& * M)#&\+,#& +  -C&(.C] *.C)+1C = 0,

8073?%%+1C - 658'5>.57%F7<7'7M7.&7%J-S45657L%G73:7<.&%ZU%+,#& – 658'5>.57%F7<7'7M7.&7%

:51=&%K, +,& =  +1C O ,; +,#/ – 658'5>.57%F7<7'7M7.&7%<7O=&%2@%+,/ = 2 O +,&; ()#/,()#& ,.C) –

3=5<53:?% <7O=&% 2@% 3=5<53:?% :51=&% C &% -S456,9% 3=5<53:?% G73:7<.&% F5347% -0,<,%

355:67:3:67..5@%(/ = 2 O (&, (& = .C) O ,. R%F<57=C&&%.,%53?%K/ F54-1&':

2/((/ * M/) + 2C((//2* (M/ + M3)/2)/2 +  -C&((//(2,) * (M/ * M3)/(2,))/(2,) = 0,

:5S0,%(/ = (2/M/ + 2C (M/ + 3M3)/8)/(2/ + 32C/8);     (& = (//2.
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D&3(%a(%/,6&3&'53:?%F7<7'7M7.&9%<7O=&%2%5:%6<7'7.&

D&3(%b(%/,6&3&'53:?%3=5<53:&%<7O=&%2%5:%6<7'7.&
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<=02;3$>04-*)4?*@

1. `-<3%:75<7:&173=5O%'7E,.&=&%_%R(Y(%H<5.S@%R(R(%H-;&.&.@%!(!(%Y4?&.%&%0<(U%V50%<70(%

`(K(%`5473.&=56,(%!(W%Y80-65%!"#$%&'(%)(*(%+,-',.,@%N]]N(

2. K;5<.&=%8,0,1%F5%:75<7:&173=5O%'7E,.&=7W%$17;(%F535;&7%049%6:-856(%N-7%&80(@%F7<7<,;(%

&%05F(%_%V50%<70(%`(K(%`5473.&=56,(%!(W%),-=,@%2989.

3. K;5<.&=% 54&'F&,0.IE% 8,0,1% F5% :75<7:&173=5O% '7E,.&=7W% $17;(% F535;&7% _% R(R(%

H-;&.&.@%"(!(%#-G76,@%)([(%),<3=,9%&%0<(U%V50%<70(%R(R(%H-;&.&.,(%!(W%Y80-65%!"#$%

&'(%)(*(%+,-',.,@%N]]b(

4. V<&'7.7.&7%*R!%F<&%<7G7.&&%8,0,1%0&.,'&=&%J`-<3%:75<7:&173=5O%'7E,.&=&W%5;M&7%

:75<7'I% 0&.,'&=&@% -0,<LW% V<7F<(% c% \^Q% _% R(R(% H-;&.&.@% R(d(% `,4&.&17.=5@% R([(%

!,G=563=&O%&%0<(U%Y.3:&:-:%F<5;47'%'7E,.&=&%d)%KKKD(%!(@%2ee2(


