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| T'JIABA [i1. HEPBOOBPA3HASI M1 HHTEI'PAJI
§7. Hepsooﬁpﬁsnaa
26. Onpenenienne nepeoobpasnoit

326. a) F(x) x* - nepsooOpasHas s f(x) = 5x HaR;
6) F(x) = x™ - nepsoo6pasnas ans f(x) = -3x™* Ha (0;0);

B) F(x) =% x" — nepeooGpasxas ana f(x) = x® Ha R;

r) F(x)=- -;— x® - nepeoo6pasnas ana f(x) = x” Ha (0;0).

327.a) F'(x) = —cosx # cosx F(x)=3 -sinx HaR;
6)F(x)=(5-x )’ = —4x® ana mo6oro X€R, Takum 06pa30M
F(x) = 5 — x* saBnsetca nepaooGpamoﬁ ana fix) = -4x’ va R;

B) F'(x) = (cosx — 4)' = -sinx mna moOoro xeR, Takum o6pazom
F(x) = cosx — 4 sBnsercsa nepBoobpasHoif g f{x) = -sinx Ha R;

N Fx)=x2+2) = -%zma mo6oro xe(0;0), Takum o6pasom
X

F(x) = x? + 2 He aBnseTcs nepsooGpasHoit wi f(x) =2—l§- Ha (0;%0).
X

328. a) F(x) = 3,5x + 10, T.k. F'(x) = f(x) ana mo6oro xeR;
6) F(x) = smx + 3, 1.k. F'(x) = f(x) ans no6oro xeR;

8) F(x) = x* + 2, T.k. F'(x) = f(x) ans mo6oro xeR;

r) F(x) = 8, 1.k. F'(x) = f(x) s moGoro xeR.

329. a) F(x) = cosx + 4, T.k. F'(x) = f(x) ana moboro xeR;
6) F(x)=3 —-;- x2, T.k. F'(x) = f(x) an1a moGoro xeR;

B) F(x) = 4(5 - x), T.kx. F'(x) = f(x) nna moGoro xeR;
r) F(x) = 1 - sinx, T.k. F'(x) = f(x) ana moGoro xeR.
330. a) F'(x) = (sin?x)’ = 2sinxcosx = sin2x ansg mo6oro xR,
6)F'(x)= -'2- (cos2x)’ =%(-2)sin2x = -sin2x mna moboro xeR,

B) F'(x) = (sin3x)’ = 3cos3x mns moboro xeR;

'

r F’(x)=(3;xgﬂ =

% g moboro xe(-w; ).
2cos° —
2

’

331. a) F'(x) =(2x+ cos-;-) = 2-%sin% = f(x) ana moGoro XxeR;
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6) F'(x) =(~/1-_x2) -

~

= f(x) ang moboro xe(-2;2);

el

B) F'(x) =(:|2-J ==y am mo6oro xe(0;);

3 . '
NFx)= 4(xJ; ) = A(x'f] = 4--:—::7 =6yx = f(x) ang mo6oro xe(0:).

332. a) F(x) =% x2 +2x + 8, Tk, F'(x) = f(x) ana moBoro xeR;

2
06) F(x) = x + cos x + 2, Tk f(x) =(sin§--cos%) =1~sinxHa R u

F!(x)=1 - sinx ans mobGoro xeR :

B) F(x) = x ~ 12, T.k. f(x) = sin’x + cos’x = 1 Ha Ru F'(x) = f(x) ana nio-
6oro XeR;

r) F(x) = x* + x =5, 1.k: F'(x) = f(x) ana mo6oro xeR.

333, a) F;(x)=x*+T u Fz(x)"xz+13 niepeooOpasHsie i f(x);2x HaR;
6)Fi(x)=x+cosx+ 12 uF(x)=x +1 Cosx — 1 — tiepBo0GpasHble ANA
f(x)=1-sinxHaR;

B) Fi(x) ——x 343 uFy(x) ——x +4 — nepsoo6pa3hble 1a f(x)=x* Ha R

rNF(x)=sinx+2x+2n Fz(x) = sinx + 2x — 7 = nepBooGpa3Hsle L
fix)=cosx +2 HaR.

334. a) g(x) = —% - nepnooGpaaan ana f(x) =L2 Ha (-0;0) U (0;0),
. . X

PO =-=hex);
X

2
6) f(x) =i2-—-cosx — nepBooGpasyas ina h(x) =x + sinx Ha R,
W) =1+ cosx =g(x); '

2
B) h(x) = fz—+ 2x — nepBooGpasHas ana g(x)=x + 2 Ha R? g'(x)=1=f(x);

r) g(x) = 3x + 2cosx — nepBooGpazHan pa f(x) = 3 — 2sinx Ha R,
f(x) =-2cosx = h(x).



27. OcHoBHOe cBOiicTBO NepBoOGpa3noii

335. ) i =2-x% 6) f(x) = x + cosx;

F(x» = 2x —%x5+(‘: F(x)=-;—x.2+sinx+C;
8) f1x) = 4x: F(x)=2x2+C r) i(x)—-s F(x) = -3x + C.
1
336. a) f(x) = " F(x) = —x +C; O f()= ——2 F(x) = —;x—2--2x+c:

) f(x)=l——4- F(x)=x+—3+C, ) f(x) = x ;F(x)=-l-x°+C.
x 3x 6.

337 a) f(x) =l, F(x) =-++cC: F(l)=-2+ C=-12.C=-10,
x? b 2 :

F(x)=—%—10;

6) f(x) = l, .F(x):lg.\+C;F(£)=l+C=0,C=—l; F(x)=tgx-1;
cos” x 4

) e

B) f(x) = x F(x) ——+ C; F(—l)-——-+C 2,C= l—; l"(x)=%x4 +l% ;
r) f(x) = sinx, F(x) = -cosx + C; F(-n) =]1+C, C -2;

F(x) = -cos-2 — nepBooGpasuas ana f(x) = sinx; F(-n) = -1.

338. a) F'(x) = (sinx)’ - (xcosx)' = cosx —cosx + xsinx = f{x);

F(x) = sinx - xcosx + C — o61mas nepsooGpasxas;

6 F () =(1h?+ )=_@z+1y2 (62 = S relid
x“+

F(x) = sz +1+C — o61was neppoobpasas;
B) F'(x) = (cosx)’ + (xsinx)’ = -sinx + sinx + xcosx = xcosx = f{x);
F(x) = cosx + xsinx + C — o61as nepsoobpa3nas;

1 1 1+x?

1) F) =y (;) S PRI 5
X

=fx)
F(x)=x-—+C- ona;l nepsoobpasHas.
X

339. a) fix) = 2cosx, F(x) = 2sinx + C; F(— §)= -2+C=1,C=3
F(x) = 2sinx + 3 — uckoMas nepsooGpa3Has;
6) f(x =1-x% F(x)= x—%x3+c; F(-3)=-3 +9+C=6+C=9,C=3;

F(x)= x—lx +3 — cKoMas. nepBooGpasHa;
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B) f{x)=sin [x+-§-} F(x)= —co{x+l;-)+ C;F(%) =—cost+C=[+C=-1C= %
F(x) = -cos (x+ 3) 2 - uckomas nepaooGpaaﬂaa

8 2
r;'f(x) == F(x)= -—-+C F( )——-§+C= 3C= 5-3-;

F(x)=~- 3'—3 + 5-5 — HCKOMas nepBooGpasHas.
. .

340. a) f{x) = 2 — sinx, Fy(x) = 2x + cosx #1 Fo(x) = 2x + cosx + C;
Fy(x) — Fi(x) = C = 4; Fi(X) = 2x + cosx U Fy(x) = 2x + cosx + 4 — ase
HCKOMBIe NepBOOOpasHbIE;

6) fix)=1+tg’x = ,F,(x) =tgr+C u F(x)=tgx; Fi(x)-Fa(x)=C=1,
Fix)=tgx+1nu Fz tgx JBE HCKOMBIE nepnooGpawue,

=) f{(x) =sin -2-— cosz-;:'—cosx,ﬁ(x) = —sinx ¥ Fy(x) = -sinx + C;

R -Fi()=C= 2
Fi(x) = -sinx u F5(x) = -sinx + 0,5 — aBe HCKOMBbIE -TIepBOOOpa3HBbIC;

(%) =7'.,F,(x) = Wr uF() =05 + CFy(®) —Fi(x) = C=2;
. x .
Fi(x) =2Jx u Fy(x) = 24/x +2 — Be HCKOMBIE MEPBOOGPA3HBIE.
' 3 .
341.2) a(t) = -2t, v(t) = -t + C,, x(t) =-£3-+-_c,: +Cy,
; ,
v()=-1+C,=2,C;=3; x(t).=.—-%-+3t+Cz,
I 4
: x(l)———+3+C2 4G —1- x(t) ——?+3t +-3-.;
6) a(t) = sint, v(t) = -cost + C,, x(t) = -sint + C;t + C,; {%) =C =}

- X(t) = -sint + t+C,, ;4(2-)——l+ +C2=2C2—3-— X(t)=sint+t+3 '12‘-,

B) a(t) = 6t, v(t) =3 + C,, x(t) = + C;t + C v(0) =C; = 1;

()= +t+Cp, X(0)=Cp=3;x(t) =t* +t+3;

r) a(t) = cost, v(t) = sint + Cy, x(t) = -cost + Cit + Cy; v(n)=C =0,
x(t) = -cost + Cy, x(1) = 1 + C; =1, C; = 0; x(t* = -cost.



28. Tpu npasujia Haxo:R1eHHs NEPBOOOPA3HBIX
M fo=2-x° +—|3-: nosromy
X
xt 1
F(x) = 2x vy —2—2+ C — obwmit Bun neppooGpasubix wis f(x).
X
_ 2
6) f(x)r=x ——5 +cosx:
X
2

F(x) = "7 + —2-17 +sinx + C — o6wuit Bua nepBooGpasubix s f(x),
X

B) f(x) = —I,- —-sinx;
e

F(x) = -1 +cos ¥+ (' — o0tuuii BUA nepooGpasHbix wns f{x):
X
r) f(x) = 5%2-1:

F(x) =-§ ’ - x+ C - o6umii By nepeooGpa3Heix ana f{x).

343. a) f(x) = 2x - 3)% F(x) =% %(2.!-3)6 +C =-é-(2x—3)6 +C - 06-
Wit BH nepBooGpasubix mna f(x);
6) f(x) = 3sin2x: F(x) =%-(—3)’~‘c052x+C=—l,5cos?_x+C — of6wmnit BUI
nepBoodpasHbIx s f(x);

I

B) f(x) = (4 - 5x)"; F(x) =——5-%(4-5x)8 +C='—-416(4—5x)3+C— o6t Bux

nepBooOpasHeix wna f(x); .
r f(x) = —%cos(%—%} F(x) = -% 3 sin(i—-;—)+ C= —sin(%-%)+ C-

o6wuit Bua nepsooOpasHeIx ana f{x).

3 1 1 1
. 344, a) f(x) =———, F(x) =-—- +C= +C -
( 0 =15 ( J 15(4-15x)°

(-150)" (a-15:P
o61uit BUA nepBooGpasHbIX ansd f(x);

2
6) f(x) =

cosz(I —'xJ
3
F(x) =-2tg (% - x) + C — ofwumii BUA nepBooGpasHBIX Wi f(x);
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B) f(x) = 4 .'F(x»=-l-’- 4 )+C= __4 +C - o0umit Bug

Bx-1)2 3t (Bx-D 33x-1)
nepsoobpasHbixX ns f(x);
2 1
N ix)=-—+—s——ri;
Y9=-3 cos’(3x-1)

~F(x)= -517 + -;:tg(ix -D+C- o6nﬁﬁ BHMA nepBooGpa3ubIx i f{x).

345. a) f(x) 4x + F(x) X% -~ + C - obutas nepsoobpasHas;
F(-l)=2+l+C =4,C=1;F(x)=2x —-;-+ 1- uckoMas nepeooGpasHad;
6)f(x)=x"+2; F(x)=-x4: +2x + C — ob1mas nepsoobpasHas;

F(2) = 4+44+C=15,C =7, F(x) = -"41+ 2x +7— UCKOMas TepBooOpasnan;

B f(X)=1-2x; Fx)=x-x*+C- oﬁmax nepeooGpasHas;
F(3)= 3—9+C 2,C=8;F(x)=x- x’ + 8 — HCkoMast nepBOOGpa3HaN;

r) f(x) = —-—3-- 10x% +3; F(x) ——sz--sz +3x+C— ofuias nepsoobpasHas;
X
F()=-1-2+3+C=5C=41;
2 2
F(x) = ——2—17 -2x° +3x +4,5 — Mickomas nepBooGpasHas.
X

346. a) f(x) = 1 — cos3x + 2sin (% - x);'

F(x) =x —%sin 3x+ 2cos(-;£ - x) + C — o61as nepsoobpasHa;

1 2
6) fix)= + -3x7;
) ) = sm 2ax 32—x *

F(x)=- :ctg-ix -242-x - x* + C - o6was nepeoobpasnas;
5
= _3sin(4 - x) + 2x;
B) f(x) cqsz(3x s sin(4 — x) + 2x
F(x) =-§-tg(3x +1)=3cos(4 - x) + #2 + C — o6mas nepsooGpasHas;
3 :
G- 2x)3 i o

—12— + Ew/5x -2+ Zsin(E - x) + C — o0uias nepBooOpa3sHas.
43-2x)* 5 4 -

r) f{x)= -2co %—x);'

F(x) =



347. a)f(x)=2x+1; F(x) X%+ x + C — obmas nepeooOpa3Has;

F(0)- 0: C=0; I(x)=x" + X— ucxomau nepBooGpa3Has;

6) f(x)= 3x* — 2x; F(x) = X’ — x* + C — o6man nepsoobpasxas
F(1)=4:1-1 + C =4, C = 4; F(x) = X’ — x*+ 4 — MckoMas nepBooGpasHas;

B) f(x)=x+2; F(x)= x + 2x + C — o6uas nepooGpasHas;
F(1)=3: 3 +2+C=3, C= -2-; F(x)=%x2 +2x +% — HCKOMas TepBooGpasHas;-

r) Kx) = -x* + 3x; F(x) = —%x’ +%x2 + C — o01was nepBooGpa3Has;

F(2)=—l:—-§+6+C=—l,C=—4l; F(x)'=—.lx3+—:é —4%-— HCKOMan

nepBooOpasHas.
348. v(t)—t2+2t—l T.K v(t) X'(t), TO

A
X®=3+ % — 1 + C; x(0)=0:C=0; x(t) = —— +1% -t — ¥ickoMas bynKums.
349. v(t) = 2cos 3; x(t) = 4sin 3+ C;

x(§)=4:4sin-:-+C=4,2+C=4,C=2;x(t)=4siné+2.

350. a(t) = 12t + 4; Tk a(t) = V'(t), To V(t) = 46 + 4t + Cy
v(1) =10:4+4+C,=10; C, = 2; v(t) = 4t’+4t+2 x(t)=t*+2 +2t+ Cy;
x(1)=12:142+2+C,=12, C,=7; x(t)=t* + 26> + 2t + 7 — ucxomasi q)ymcuwl

351. a)F=ma, T.0. a(t) = —=>=———=2-3 V(1) = 2t——t +Cy;
m
v(l)=2 —-i-+C, = 4; C,=3,5; x(t)=t2—-'-2—+3,5t +Cy; x(1)=-5-1-0,5+3,5+

3
+C;=-5,C,=-9; x(t) =t - ’—- +3,5t - 9— uckoMas (yHKLHA;

6) F = ma, T.0. a(t) =M—E—S71-EL- 2sint; v(t) = -2cost + Cy;

m
V(n) =2+ C,; =2,C; =0; v(t) = -2cost; x(t) = -2sint + Cy; x(m) = C; = 3;
x(t) = -2sint + 3 — uckomas QyHKuMs;

F(t) _25cost
m 5

8) F=ma, 1.0. a(t) = =5cost;

v(t) = Ssint + C,;v(-’zl)=5+C, =2,G,=-3;

10



v(t) = Ssint — 3; x(t) = -5cost — 3t + Cz;r(:)_-—z-+ Cy=4,Cy= _4+1’.‘.
x(t) =-5cost -3t +4 +'-§2£ — ACKOMas (bynm

r) F = ma, 1.0. a(t)}=—=

F(t) s::s 2s2:

vit)=+2t+C; v(2) 4¥4+4C,=9,C=1;

t+1

V) =2 +2t+1=(t+ 1) x(t) = FCpXQ)=9+C=7,Cp=-2,

x(t) = —(t-%‘-)i— 2 — vckoMas GyHKUMA.
352, a) f(x) = 3x% - 2x + 4; F(x) = X’ — x* + 4x + C ~ o6mas neppoob-
pasﬂaaF,( l)=1 -1-1-4+C,=1,C,=17,;
Fi(x)=x’-x*+4x+7- nepnau nepBooGpasHas;
F(0)=3:C,=3; Fz(x) x* —x* + 4x + 3 — BrOpas nepsooGpasxas,
Fi(x) — Fx(x) = 4 — cnenoBaresbHo rpaguk F(x) pacnonoxken smime
rpauxa Fax);
6) fix)=4x — 6x* + 1; F(x) = 2x* -2x + x + C — o6mas nepsoobpa3nas
Fi(0) =2: C; =2; F(x) =2x* - 2x* + x + 2 - nepBas nepsooGpasHas,
F(1)=3:2- 2+l+C2-3 C,=2;
Fa(x) = 2x* = 2x* + x + 2 — BTOpas nepBooGpasHad T.K.
F,(x)-F (x)=0-otciona cnexyet, uro rpaduku F (x) u Fx(x} coBnanatot;

4
B) f(x) = 4x - X°; F(x) = 2x° -XT + C — obas neppoobpasnas;

' : 4
Fi(2)=1:2-4-4+C=1, C;=-3; F.(x)=2x2 —-’-‘4— -3.-nepsas nepsoo_6pasnax;
Fy(2)=3:24-4+C;=3,C,=-1; . '
4
Fa(x) = 2x* - -x-'- - 1- BTOpas nepsooGpasHas; -

Fi(x) - (x) = -2 — TakuM obpazom rpapux F;(x) pacnononceu HIXe
rpadura F(x); '

r) f(x) = 2x + 1); F(x) =-(2x—-;_l-)i + C — obuas nepsoobpaznas;

125 5

3=l o2 ==1LCr=192

Fi(-3) =+ Ci=-1Cp= 19
Fl(x)*———(zx;l) +l9 -nepaax nepBooGpasHas;

11



1 27 1 5
Fx(l =6—:—+C~ =6—,C,=1—;
2( ) z 3 2 6

(2x+l)
Fa(x) = —e

Fi(x) - Fy(x) = 18 - otciona cneayer, uto rpa¢puk Fi(x) pacnosioxeH
Bbite rpaduka Fy(x). .

+ IE — BTOpas nepBooOpa3Has;

§8. I/Inferpa.ﬂ
29. Ilromans kKpUBOAHHEHHOH Tpanenqun

3
353, 8 y(9 = ¥ Y(0 =258 = Y() - Y(0) =£3’. o

6) y = cosx; Y =sinx; S = Y(g)- Y(0)= sin(-;i)—sino =1

B) y = sinx; Y(x) —<osx; S=Y(m)-Y(0)=1+1=2;

M y(x) = - —— nepBoobpasHas 1 GyHKLIHH Y _Lz

S=y<2)—yn)=—3-(—n=—

4
354. a) Y(x) =*T +x - nepBooGpasuas ang hyuxumu y = x° + 1;

4
S = Y(2)- Y(0) =34-+2=6;
6) Y(x) = x — 2cosx — nepBooGpasuas ang yHkuun y = 1 + 2sinx;
S= Y(E) ~¥(0)=Z-2cosZ +2c0s0 =2 +2;
2 2 2 2

s :
B) Y(x) =4x —% — nepBooGpasHad g GyHKIMK y = 4 — X7

(o 2) . 2
y =0 npu x = %2, nostomy S = Y(2) - Y(-2) = 2-[4-2—-3—}:10-3—;
DY) =x+ %sin x — neproobpasnas mna yuxkuun y = 1 +%cos X;

s 5t

_G+2)° - 2
355. a) Y(x) == nepooGpasHas s GyHkimu y = (X + 2)°;

12



23
v=0npu x=2;x=-2npuy =4, nos‘romy S=Y(0) - Y(-2) == -§-= 2%,
) YX)=- 1 + x — nepBooOpa3Has 111 PyHKUMH Y = ! 5+ I
+1 ‘ (x+1) '

q=v(2)-v(0)=-3%+2+1=2§;

: 3
B) Y(x) = X* —-’;—- nepBooGpazHas W1 GYHKUMK Y = 2X — X*; QYHKUHS

y=0npux=0,x =2, noaromy S = Y(2) - Y(0) = 4—§-=I%,

. .
NY(x)=- -(iil)— — nepBooGpasHas 1A dyHKuMH y = -(x — 1)%;-

4
orpanudeHa Ha [0;1] - S =Y(1) - Y(0) =('—:)-=i.,
356. y=3sin (x + 3—") a) Y(x) =-3cos (x+3ﬂ’;

S= Y(%’—‘)— Y(-%E = -3cos3—2-+3coso 3, y =2co0s2x; 6) y(x) = sin2,
7

S= (—\ (-—) sm;—sm(——} 3 y= smx—z B)y(x)" cosx-%x

S =y(-?J— y(£)=—coss—“-%'-+cosf-+1='ﬁ—§; y= »1 —co.sx;

6 6 6 12
r) y(x) =X —sinx; S =y(§)-y(—§}=%-sin%+%+ sin(-%):n—z.

357. 12'- 12‘.
2 5 =sin—-sin=
8) [x'dx=2] _32,1. 33 .3 6) fcosxdx smxl—sm sin0
4 5, 5 5 5 °s 0
T =1-0=1;
43 ® n
B)Ix3dx=x—|—ﬂ-l=8_o.=20, Iy n
dx
1 4 4 4 0) [——=tgx| =1g—-1g0=
0COs™ Xx 0
=1-0=1
2 ’ 2
358.0) f—2 -t L 1 _L

1@x+1)2 2Q2x+D; 6 10 15



n .
6\j3cos-—dx 6sin %l sin——65in0=6-0=6
0
l0 10
B) %:—-l—, -—L+l—0,9,
1 x X1 0

b3
r)]stxdx:——cosZ to l(cosn cos—):(——j( l)-l
2 2 2 2

4

2
'4_
x n =
4 r 4 1
359.2) [—E— _rge| =gy, jdx xl—l‘rk 1=1,70 [—&— =[x
0€COS™ ¥ 0 0€CO0S"Xx o .
n x-
B 3
1 1
6)] in xdx = —cosx -—cos-—-+cosO—l————,
e 0 2 -2
1 1 L3 1
4 4 3 4
f—d—x-=2J;] =2 l—:: l=l—-l-=-l-;m\. l=l,'ro fsinxdx = | d-r;
"W 1 ¥4 Yie 2 2 2 27 7, 1 Vx
% 16 Ty
hd L.
2 ) A S8
B) fcosxdx=sinx | =sin—-sin0=1 | x°dr==- f=1-0=1;
5 0 2 fo 3%
I
2 N
rk.1=1,10 jcosxdx: szdx;
Y4 2
r)j(2x+l)dx x? +x| =2; j(x —l)dx=T—xl=4—2=2; TK.2=2,T0
0 0

[(2x+ |)dx=j(x3 ~T)dx.
0- 0

360. a) Sacone = Saco * Soep = 2Soep
r.K. pynkuns y = x* uetnas;
2

1 5|
Sacope =2fxdx = 2. =5
5 5¢ 5

- 2 8 3
0) Sareo = Sacpe — Sacoep = 2— -5= -5-=l§;

14



1 28 1
B) Saorpe-= I(\' —4x+5)dx-§-x -2x" +5x|°-%4-—32+20——3— 9-;.;

bl

1
1) Saep = Saocp — Saocpe =20 -9~ —‘3—— 10—

361.

T 41 1 3
Sapo=[(1-x)dx=x-2-|=1-===:
a) .AB.O g( X" )dx = x ,4(1) ragr

' 1 |
6) SABC=SADEC‘SBDEC=2—: + 2 3 =4-2=

41
=I(2—x3.)lb’—2'|=2x_x7 |_2=2;
: -1

3
_ B)Suaep = f(-—' -4x)dx——?—2x |
-3

=(§.--2)+(-9+|s)4=7§;

" V) Sacor = Sanmn — Spamc =
-1 .
2 1 1
= [~ -4x)k—2=71 252,
: _If ey 3 3

362. a) [sm—dx ~3cos= l = cosz—- os(

i 3, 3
2
6)[ -J2x+ | =V9-1=2 B) j-——=9:g—| -9tg——91/—
2X omz
6 6
r) | & =sz+3 | =249 -1)=4.
-2 x+3 - -2

LS



P 2

3 2 3 :
363. a) | (sini+cosi) de= | (l+sin5)dx =(x—2cos-{)
U7 R 2

0

o——wl';

2 . 42 <4
6) (4 2xpar= (2 5 1_624 .0
8 o 8 8 8

ol ©

Y Sy

1
(l+c052x)dx—(\+%<m2 )

i JIx) ‘16, L, 19 .1
r){[ﬂ—;—)dn [—+2~/x] == 2ﬁ—5—2_—2-_9

2 2’
Y, ypid

364. e 3
a) Spp = Swici:—Sapen =

T3 x42 2301 '
-""8_‘[.\'“0'.\=8_—|=8"3—=4—; Bi g

1 4 4 4 A0
6)SAI'I)=S4,{"-;; —SAH('I;= y

L4 L3
k) 3
= 5 cosxdv—1- ———2<m |—-—= 2\/_
° 3 3
-1 z
B)A-2x~4=3, x’_zx+1~o (x-1)*=0, x=1;

S(g; —9,1(, 3 —5,,\,,, = l(A —2X+4)dx 2:3=
-1

3
B AR ¢4x\\—6 8-——6 22,
3 ﬂl 3

sn
) 1{5n = E
S =8 =Saprp= [sixde—= | ——=I=
0} ABCL. = DABD !r 2(6 6) ! D yed
T Ve ¢ .
st ox £|Ar=ﬂnx x
6 g b4 Sz o= n § ¢
=-C0SX | == =c0s—~Cos———==V3 - *
Y3 3
6



365.
a) 4x— x* = 4 — x; X’-5x+4=0; x=4; x= 1;
SADC =SABcD ~SaBc =

6)l—g=2x;x3=8;x=2;

24 416dx
Soanc = Soas +Sascn =5+
2 X

4
=428 4 aus-g =
X 2 , .

o 4-8
Sanr: =Sorc — Soanc =T-8=8'.
B)x>=2xnpux=0;2.

2.4 2
Soas = Soac = Sopac.= =5~ fxPdx =
‘ 0

D6+x-x'=6-2x; .
x-3x=0;x=0;x=3.

3
Sanc =Soasc ~Saoc =j'(6+x—x-2)dx-
3.6 9

S8 XX [l-9=1842-9-922
2 ( 2 3]!; 2 2

366.
AKX -4x+4=4-%%
28 —4x=0;x2-2x=0;x=2;x=0;

2
Sacep =S a08p — Saosc = [(4-x2)dx -
0

2 2 3
- (% - 4x+ 4)dx =[(4x-2x2)dx = [zxz -5
Y 0

17



6))(2—2x+2=2+6x—x2
2 -8x=0: X2 —4x=0;x=0; x =4,

Sancr = Soascn = Soakrcn =
4
= [Bx~2x)dx = (4)(2 -3"—J| =
0
128 64 1

=4.16--—=2=21-.
3 3 73

B) X' =2Xx—-x5x*—x=0;x=0;x=1;
SoaB =50ABD - S0BD =

1 3\
=I(2x——2x2)dx=[x ——3—)I=I—-—=—.
0 0

DX =x 5 x}(1-x) = 0:x=0;x = I;

1 1
. Soa = Soa —Socap = [¥2dx-[x’dx =
0 0

1 . 3 4\
=[(? —xs)dx=(%—x7]| L
0 \ 0

367.
y=8)<—2x2;x.=:—§=2;y.=16—3=8- s{DA_ y=t
Touka A(2;8); y'(x) = 8 — 4%, y'(2) = 0; ¢

Yrac=Y(2)+Y'(2)(x-2)=8 — ypaBHeHHe Kaca- _
TERbHOIA; 22

2
Sona = Sopac —Soac =28 [Bx=2x)dx = 3 x
0

3\2 B
=16-| ax? -2 | =16-164 28 =51,
RER 3 3

368. f(x) = 8 - 0,5x% f(x) = -x, f(-2) = 2; R-2) = 6;
y(x)=f(-2)+2(x+2)=2x+10 - ypaBHeHHe xacaTeabHoit; y(1)=2-1+10 = 12;

18



05x3)
3 lz

6
Scon =Sreps —Spcrp =36+ ? - [B=05x)dv=27- (8x -
)

=27—(8—l)+(—l6+§)=28.5—24=4,5.
6 6

b b
369. a) | f(x)dx = F(b) - F(a) # | g(x)dx = G(b) - G(a),

.rae F(x) u G(x) — nepsooGpassuie Ha [a;b] mna f(x) u g(x) coorBetcT-
BEHHO;

b b

[(F(x) + g(x)dx = (F(x) + G(x))| = F(b) + G(b) - F(a) - G(a) =
. : b b

=[F(b) - F(a)]+[G(6) - G(a)]= [ f(x)dx + | g(x)dx;

b
6) k[ f(x)dx = k[F(b) - F(a)}, rne F(x) — nepsoobpasnas ans f{x) Ha [a;b];
a

b b :
Fir (e =7 (01| = KLF(5) — F(a)] = k] £ (x)d, Tme k — const.

a

31. Ilpumenenne HHTErpaia

1 1 23 1
370.a)V(x)=n[(x2+|)24x=1:j(x“+2x2+1)dx= ST j=
0 ) 0

=—;; Dy=1-x>=0;x*=1;x=#1;

19



} ‘ 1 . 243 53\1
v x)=Rf(l—xz)zdx=1tj(l—2x2+x4)dx=r{x—2—;-+3—}l =
-1 -1

371.3) V = Vyguyea— Vo, T2IE

R 1
V conyca =§1tr2h=-3-1t ,T.K.T=h=1,

1 S
Vo=njx‘dx=n~x—i =lx: V=l1t—-l-1t=i1t:

5 3 5 I5 rEx

1 1 1 1
6) 1 =n[(x +3)*dx - n[(2x) dx = n[ (x? + 6x + 9)dx [ 4x’dlx =
. 0 0 0 0

1 1
= nf(6x+9-3x%)dx = 133 +9x = x°) | =n(3-1+ 9= = 1r,
1] 0

y

s Z I X
* &

«f !

»®

2 2 2 2
B)V =m[(x+2)%dx~nfdx=nf(x? + 4x+ 4)dx - x| =
0 0 0 0

3 2
= S 4 2x% 4 4x 4—2n=n(§+s+s —2m=162n.
3 0 3 3

¥ %

1 1 21 31
N =nf() s nfPds=n- X -aX | Z_EX
) "g(‘/;) '”'{" LAY Sy i

20



i72.

1) Mycts [OB| = x, Torma S(x) = ny?> = a(R*—x?), - A
5(x) — nomwaas ceveHns wapa, x € [R —~ H; R]. C@
V= fn(Rz T ~n"— e -—[R3 -(R-H) ]
R-H “R-H 3 p-n
3
=nR*H -3-[3HR2 -3RH? + H’] aRH? - M
6) l'chrb |OD| = x, S(x) — nnowans ceueHus KOHyca, A
[ HR-r
Xe |0 . y4D
. ‘8 *\c
o
2
Sx)=my? = nﬁ;(H ~x)2.TIpu 3TOM X MEHAETCA B Mpeenax
0<x<f®-r) (’; .
H(R-r) H(R-r) H(R-r)
: R R . R 2
To, V= | n—(H “xlde= | Rk [ R ames
[} (1} 0 H
H(R-r) H(R-r) H(R-r)
R 2 2 2 37 g
+ -R—zvxzdx; RHR-r) -2 | +“—R2—"— I =
o H ) H 0 H* 3 o
LIy Ny Ty
3 .
373 F=kx, k=L npuF=2H, x = 0,01 M+ k =—2 = 200;
x 0,01
0,04 ) 0,04
A= jzooxdx=100x2 | =0,16 Jxx.
374. k-—. npuF = 4H x=0,08 M k=—=50;
0,08
0,08
A= jsoxdx 25;:2 1 =016 Tk,
375. F=-22 (no 3axouy Kynona). T.k pa6oTa pasua 4 = [F(r)dr,T0

b
Yq 1 1 a-b)
A= —-—d = —— e | = ;
£ 7 Yq(b a) vq( —~
a-)a<b,q<0;A=yqu=j1l(b—a)>o;
. ab ab _

21



6)b<a, q>o:A=yq“'—‘b’2>o.

a
376. Buinenum Ha pacCTOSHHM X OT BEPXHEr0 OCHOBAHUA MJOTHHBI MO-
Jiocky TomunHo#i Ax. Toraa cuna JaBneHHs BOAB! HA ITY NONOCKY pPaBHa
AP = pgxyAx. T.k. AABF nono6en ANBM, 10
|4F| _|F8| a-b

ho _ _x
i 7~ > 0915

h 2 Byl 3h
Te P= ({pgx[b +(a -b{lf-:;))dx=98|:%+(i_il’_).§_—(a—b)x—_](|)=

h*a h*a K h(a+2b
:pg{-—a——g.-}-—- =Pg—(.__._l.

2 3 3
) C -

377. Iycts Ax =h_ TOJNIKHA CJI0A BOALI, HAXOAAIIETOCH Ha PaCCTOAHHH X
n

OT HWKHero ocHosanua, Toraa mgaGora, 3aTpauMBacMad Ha MIOABLEM ITOIO
cnos, pasHa AA = pgAV:-x = pg-nr"Ax-x. [lonHas paGota pasHa

n h 2p 2,2
4=Zpg7rr2xAx. Eciun—> o, T0 4 =fpgv:r2xdx=pg1rr2 --%—l:‘—)gw—zh—.

0 0 [}
<

(A

g

378. Paso6beM map Ha n CJIOEB TONIIMHOMN AX =2R Kaxasiii. Boiaenum
n

'OfIMH W3 TAKMX CIIOEB, HAXOAAMUCA HA PACCTOAHHU X OT Touka A. To-
r1a paGoTa NPOTHB CHJI BHITAIKHBAHHA NPH NOrPYKEHUH ITOTO C/IOA Ha
ry6uHy X ectb AA = pgAV-X. ITycts |OB| = a, Torza y* = R>~a* =R -
- (x-R)’n AV = ny’Ax = nR? - (x -R)? _]Ax = -x(2R - X)Ax, Torna

2R 3 4 12R ¥
. 2x°R 2 16R 3
A= ng-r(xz(ZR_\)dx=p xA_X | =pgn _.8Rf‘_— =_pg7tR4l
0 3 4 1o 3 4 | 4

A

N Al N

[
\

‘ RN

NN

22



379. Pazo6beM cTepikeHb Ha N PaBHBIX HHIHHAPOB, KAXABIH W3 KOTOPbIX
UMEET BLICOTY AX =%.

' 2
AE =-"%f—_, rae m = pAV = pSAx - mMacca LHIKHApA, v=mv(-{+2;‘x)—

CpeaHss inHelHas CKOPOCTh ToueK uwiuHapa. Tak xax% -0, 10

2 2 1 2.2 2 3;.
vz ox. T.o. AEszAx--w—anz]dex'mx =_pS°’ x| =850
2 o 2 2 30 6

= .
tg _J=
. m—
380. LienTp Macc KpyroBaro KoHyca nexut Ha ero oc (OA), o6beM AV
Haxonxumﬂca Ha pacCTOAHUA X OT ) BEPIIHHbL] KOHYCa, -panel_i

2
AV = ny*Ax. AABO ~ AANE;%=1, y =%-x; Toraa AV n;—z-szx.
r

213

h b2 b 4h
{oxdv  pf "szsdx [Pax Z |
_oh _0 40

0 _40_3
KoopanHara uenpa Macce y=2—— - T e T ~h.
fpav  pfZar  [HPax X
0 oh o - 3o
h ax
& o ¢

| I'JIABA 1IV. IOKA3ATEJIbHASA
N JIOTAPHOMHUYECKAS @YHKIINH

§ 9. O600menne MOHATHS CTENEHHA
32. Kopenn n-ii ctenenn u ero csoiicrea
38L a6 =2 2*=16u2>0,6) 1T =-1, (1)’ =-1;
891024 =2, 2'°=1024 n 2> 0; r) 243 = -3, (-3)° =-243.
382.2)' =1, 1" =1;8)¥-383 =3, (-7)°=-343;
6)Y64=2, 2°=64n2>0;r)'Y0=0, 0¥ =0.



383. )V 7 =Y’ =-3 6) {8143 =3,
s)ﬁ:{/ -2)% =2, ) ¥es =4 =4,

384, a)%=@=%; 5)4‘/%__15;@:%;

385.2)° +4=0;x=Y-4=34; 6)x° =5, x =2 ¢5;
8) x° =4; x =34; N x*=10;x=x410.

386.2) x'""—15=0; x'°=15; x=215;
6)x"+128=0;x"=-128; x =-128 =-2;
B)x°—64=0;x°=64;x=_2;r)x5=3;x=§/5.

387.

3 — 0 o3 = )
B 16x' - 1=0;x' =L, 6) 0,01x’ + 10 = 0; x* = -1000;

x =3=1000 =10,
x=i{/z=il;
16 "2
6 — 0 6 = &£4-
B) 0,02x" — 1,28 = 0; x” = 64; r)lzg_g’(z:o;xz:”;
x=+{64=-2; 4 4
x=2417.
388. .
a)¥x =-06 Bx) = (06, 6)¥x =3 {x) =3%.x=81;
x=-0,216;
B)Vx =5, (V[ =5%:x=25; ) =-y (Z/:T)7 =) ix=-1.

389.a)[-471) <1y W) =11 6)bY2) = 2F {2 =-32.2- 64,
o) =¥ =7 [ 2f =C1pEaf -2

390. :

a)¥ic-625 ={i6 - Y625 =2.5=10, 6)I32243=32.3243=2.3=¢;
B)V8-343=8.43=2.7=14, D) 40,0001.16 = 40,0001 - 416 =0,1-2=02.
391. 2) 160625 =332 -Y5° =2-5=10;
6)324.9=8-27=8-Y27=2-3=¢

24



8)¥18-27 =16 81=416 -{B1=2.3=¢

r)¥75-45 =125 27 =125 -327 =5.3=15.

392.

¥ =.3=27=3 6)¥i6- V-8=-Y-128 =2
8)¥27 Y9=¥243=-3 N¥-25.¢25=Y-35 .35 =Y-125 =-5.

393, )_JLZ—-JE=5;6)—‘J_,‘/2—8--4'2 =416 =2;

J2 3] 243 35 128
J__ ‘3 ,/ 27=-3; r )T J =2.
394.

a)#i—'d39l:#"3£= J— JE ~100

100000000 V16 'V ~27  i00000000 Y16 V27
2 s 3 15 15 —015;

~ Y0000 2 J—loo =¥~ 1000000

T 27 Y243 1 3 1
6 15/1 45-——— " .—-"—-_—-——---=1;
) 16 332 2

17 _3-243 3-125 -3 (-5 _5 .1,

w22 _Z3E9_5_ 1
1024 27 “Hhos 3727 3 4 4

27-3
”J”E‘z 15 \/; J_s“*"z

395,

a) 1<{2<2 1k 1Y<2<24 1,1 <ﬁ<l,2,'r.l<.'],1‘<2<'l,2‘;
L18 <42 <119, Tx. 1,18 <2 <1,19% #2=11s..

6)1<¥5 <2, Tk 13<5<2% 1,7 <¥5 <18, Tk, 17’<5<18’
170<¥5 <17, Tk 1,70 <5< 1,713 5 =170,

B)2<y7 <3, T.k. 22<7<3% 26<7<27, Tk 2,6°<7<2,7%
2,64 <7 <2,65, T.K. 2,64° <7 <2,65% J1=204..;

D1<PB <21k 13<3<2% 14<PB <15,k 1,4°<3<1,5%
144 <33 <145, 7.k 1,443 <3<1,45% P =144...

396.

a)31017~217, 6)V71~843% 81321363 pI1=222

397.

a)37~134  6)$10=147  B){28=129 Y13 ~138.

25



398.

a)§/0_.5>0.j1'.|<.0,2>0u%=0, G)I%/_Z<l4?2TKO4——2i é-i;

60 60 12

B)/i8>LTk 1,8>1ull=1.  1)§02<803,1x 0,2<03.

el 5 ) f il

6)'@& 0,43, T.K. l-ﬂ<ﬂ=0,43;

5)2/5<§/§,1:|<.2<3; r)§[0,_8<1,r.x. 08<1ul=%N.

400. 2) 03 ='Y0,3° =19050243; 0,05 ='{lo,05% = Y5002,
19/0,0025 > 1%0,00243, T.0. 0.3 <3/0,05;

6)¥a =145 =02, ¥ ='¥s3 = ¥512; Wions » 1512, 0. Ya >
s)%/7=%—2=%'; $49 >$/40, T1.0. 37 >40;
r)\/g=§/;‘-=§/6_25-; §f625 >m, T.0. Jg>m

401. .

2) =04 = 0.4 =—1§/5,01024; Y703 =-'§o.3* = -1§/0,005;
15/0,01024 <'3/0,009,-'3/0,01024 > -135/0,009; T.0. %/-o4>§/-03;
6)V=5 =5 =-N5 =135, Y3 =B =5 =

-N25 513243, 0. ¥-5>Y"3;

8)y2=-32>3Y2=Y"3;

N¥=5 =5 =-\313s; 73 =N =977,

125 5§27, - 13125 <27, Y=5 <Y

402,

a)¥64a%'" =§(2a5)® -§a%° = 2a6¥a%°;

S i el e B et
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a

J— .
B)(aﬁ) 5 -5 r) V2 . 13 g,ysﬁ IRERE S DRRE
-450. '
)azﬁ_bzﬁ (aﬁ—b’ﬁXa’EHz‘E) ] B Vi
a)- +1= +1= =

(a’ﬁ—b‘ﬁ)2 (a’ﬁ-b‘ﬁ)2 : aT;—b‘,".T
a’ﬁ—bﬁ.

6)

(5508 0 28) (B i a5 )

ah oo ()
;) W3 -
=(a +IXO l)_aﬁ+l.
a3‘ﬁ-l ’
E Y5 B
03-b3 aJ +a3b3+b3
a5 7
R R o A R R i A
a3 +aldb’ +p 3 a3 +ad3b3 +p 3
s
=aT_bT.

R .
r) (x"+y’Y—[4"xy] =‘/x2x+2xnyn+y2x_4xxyu =

=\/x2"-—2x"y" +y** = (x"—-y”)2 =

4s1..
2) 10! 25,7, 10" ~ 26,3; 6) 10™" = 25.9; 10™'* ~ 26,0;
8) 1022~ 169,8; 102 = 173,8; 1) 10°°2172,2; 10**" = 172,6.

X~ "

452, 1<47 <2=10<10"2 <102
141<47 <1422 1044 <10Y2 <1042, 101 & 25,7 1042 5 26,3;
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1414 <42 <1,415= 10441 <102 <10M15; 10141 4 259 w1015 26,0,
102 £ 259; 2<45 <3102 <10V <10%;

223 <5 <2,24 1022 <10° <102, 10> 51698 10> 17338,
2,236 <45 <2,237 =5 10226 <10%5 <1027, 10226 o 172,211 .

10237 4 172,6; 105 51724,

453,

X
1 )
a)V2 >1=y=W2/J Bospacraer HaR; 0<—=<I=>y= GuiBaet Ha R,
E>1y- (] soapn B (ﬁ]y
6)0<J§-2<I=>y=-(f5'—2)‘y6mae1'uak;
1 i
Sl y= BospacraerHaR; °
-2 iﬁﬂ)‘. ‘
x ) . -y \E ’
B)—’3’->l=>y=(—§-) BO3pacTaeT Ha R;0<-?'-<I=> y=(1) y6uiBaeT Ha R,
® T
r)0<3—J’7<l'=>y=(3—J’7)'y6unae’ruaR;

-3—'_l-‘7=7= >l=y= -—‘T Bospactaer Ha R,

454, a)3**' -3=33*-1),3*>0npu x € R=3(3* - l)> -3npux eR,
E(y=3""'-3)= (3} 6)y=jp*- %= {; Pty L y1y -,

y(x) soapacraet Ha [1;00) u yGhiBaer Ha (-co;l]; E(y = 2" - 2]) = [0;%);

\*~1 x . .
a)(%) +2=Z{l+(-%) } (-;—)>0npux € R_.:.-a {H-;?J}znpnxe R,

1 x+l ,XZO, .
E[y=(5) +2] @eo); D)y=a= (_) <o YO = 1. Y() sospac-
. .4 ’ ¢

raet Ha [0;00) u y6siBaeT Ha (-0;0]; E(y = 4“)-:» [l;oo) :

. '_s_lnx‘ A ) sinx 1
455, a)y=[5) ;-1 <sinx < 1, oTkyRa (-E) 'e[-i;z}

1
=> min y{x) =—, max =2;
H »x) 5> A v(x)



6)y =5+, 0.<foosx|<1 >153 <3 62543 <g;

min y(x) =6, max y(x)=8;
R R
B) y =4%%;-1<cosx<1 = % LY S ¥ N m’gn y(x)= %,ml?x yx)=4;

ok , (1) 2 (1)
= - -2 < - - . -] - - -1:
Ny 3 2.Oslsmx|_1=>3s(3) <i= 135 3 25-1;

miny(x) = —lz,max y(x)=-1.
R 3 R

X

X
456.2) Tx. y= &) y6biBaet H y(x)>1 npux<0= (%) =10 npu x < 0;

6) T.x. y = 0,3" y6piBaeT n y(x) < 1 mpu x> 0= 0,3*=0,1 npux > 0;
B) T.K. y = 10" Bo3pacTaer n y(x) > | mpu x> 0=> 10*=4 npu x> 0;
r)y=0,7"y6biBaeTHAR # y(x) > 1 npu x < 0= 0,7=5 mpu x <0,

457.

a) y = 3" Bospactaet Ha R, y = 4 — X yObIBa-

er Ha R = y Hux He Gonee oaHO# TOUKH

nepeceuenus. Ouesnano, 3to Touka A(1;3)
=>x=1 '

l NK .
0)) =(~2— ybbisaeT Ha R,
J

y = x + 3 Bospacraer Ha R, rpaduku stux
dyukuuit Moryr umers He Gonee oaxol
TOUKM mnepecedyennd. U3 pucyHka BuIHO,
4Te 310 Touka B(-1;2), 3Haunt x = -1,

X
B) ¥ =(§) yGbiBaeT Ha R, y = x + 1 Bo3pac-

TaeT Ha R, rpaduku stux ¢yHkumit Moryt
uMeThb He Gonee OAHOI TOUKH MepeceyeHus.
3710 Touka C(0;1), 3nauur x = 0.

r) y = 4" sospacraeT Ha R, y = § — X yGuiBa-
er wa R, rpadukn ornx ¢yuxuuéi moryr
umeTs He Gonee onHOM TOUKH NepeceueHus.
ro rouka D(1;4), 3vaunr x = 1 eauncr-
BEHHOE PelCHHE YPaBHEHHUA 4 = 5 — X,

44



458.
a) y = 3™ y6riaer Ha R, y = 2x — 1 Bo3pac-
TaeT Ha R, rpaduxu 3tux ¢yHxkuui Moryr
nMeTh He Gosiee 0nHON TOUKH MepeceyeHu.
9710 Touka A(1;1), 3Hayur x = 1..

6) y =4"+ 1 Bospacraet Ha R, y = 6 — x
y6niBaeT Ha R, rpadukn atux dyHxuuii mo-
ryT NMeThb He Gosee oaHol ToukH nepeceye-
HH4. D710 Touka M(1;5), 3Hauur x = 1.

B)y =2"—-2 BospacraeT Ha R, y = 1 — x
y6biBaeT Ha R, rpaduku aTux ¢ynkumit Mo-
ryT UMeTh He Gonee oaHOM TOYKH nepeceyde-
Hud. Dto Touka B(1;0), 3Haunr x = 1.

r) npu x € (~0;0) 3* > 0,—%>0u y=3"
y6uaae'r,y=-% Bo3pacTtaet; npu xe€ (0;)
370, -%<o; CllenoBaTenbHo, - rpaduky

byHxumit y = 3% Hy=-% MOTYT HMEThb He

Gonee onHOi TOUKM TMepeceyeHHA OXHOH
TO4KM nepeceueHuda Ha (-0;0). JTo TOUKa
C(-1;3), 3Hauur x =-1.

459,
- a) Her; 6) HeT; B) HET; T') HeT.




36. Pemenue noKa3aTeIbHLIX YPaBHEHHIT H HEPABEHCTB
l X
460. a) 4" =64<:4"=43=>x=3;»6)(3) =273 =3} x=-3

. x_nt o fAY (Y (1Y
B)3' =8le3"=3 " ox=4 r)(-;) -—@(E) -(—2-) & x=6,

ol (53] ) =on

: , ; _
3e-n 2o
6)Ve 3 =Y, 2207 23 0x 2728 4x;

13x = 35: x=£=2—9-;
13 13

X
— =
B)‘/;‘_ w/;:=36cos/6x =36 62 =6 > x=4;

3+l 5x-3 =3x-1 5x-3
r)'i] =(l) @(l) =(l) @'—3x—l=5x—3@x=l.

- 3 3 3 4
462.2) 3** =32 o 6-x=3x -2 = X =2;

2 4x-0,5 252 +x-0,5 -I- _
6),1] 0 =[1 2@2x2+x—0,5=0,5¢[x'——l’
- 7 7 7 x =05

X
B) V3! =9c‘>32=32c>§=2@x=4;

P27 305 47 o XN 925 05 42 12505 = 2,5-»'[xx=—.|3’

463.2) "+ 4.7 =539 5 117" =539 0 T =P x=1. .
)23 -3=15263 F=153*=3ox=1.

B)4" 4 4"=320c 54 =304 =4 x=3.

M35 2.5=77 755"+ 2.5"'= 77 o 5= o x = -1.

464.2) 9" - 83" -9=03*-83"-9=0t?-8t-9=0

t= 3x)t>0<3[(| =—I.QI:}‘=-l—uenonxonm‘,¢3x___9c>x=z;
L=9 3*=9;

6) 100*~11-10%+ 10 =0 10”1110+ 10 =0 >~ 11t + 10=0

— 10% 4 =1 10* =1, X =0,
(t ]0)t>o<:[l2=|02®|:|0X=10;¢$|:x2=|.

46



B) 36" 46"~ 12=06>—-46"-12=0t*-4'-12=0

= X __9_ ’ .
“=6X)t>0c>[t'| —_62-,‘;[6 = 26xner;onxopur,©6x___6ax=;;
29 =0,

149 -87*+7=07"-87+7=0-8t+7=0
(t=7x)t>0¢:>[t‘ =l, <:[‘7-‘_—_1’ <=>[xl =o,

=% "{7=7 |n=1
& =16, '4‘*y=42, Xrp=2, x=2~-y, x=3,.
465‘3){4.\42,);—]=|;¢:>{4x+2y--l=40.A¢:> ,74;-0»2y=];<=> ,y=—]; had y=-l.
3x~y _. .
6) 6 _Jl_'w 63""=6°'5 3x—y—05 =0,
-2 _ 2;-2:::2—05 y=_o,5
V2

f 1 i
321"-" = — 321’-1 =3‘4, 2y—x=-4 y=_3 x=-2,
B){3x—y+2 —82]7. ©{3x-.y+2 =33;¢>{x_y+ 2=3 x= y+l Y=__3

4x-y : . .
l) N -4 2 .
- =25, 5§ =54, y—4x=2, 5x=25, _ f[x=0§.
¥ (759x-" g7 Q{"”“’Lﬂ"’;a{”-ﬁ°Q5i°{‘y=4x+2:°{'V=‘

X .
466. a) (—;—) 2273723 & %230 ¥<-3;

X
6) (/) 5%4:62 <62 @—;-"5—2 & x<-4;

n)oz‘si@(l)xs(l)zaxzz;
T T25 TS 5)

1) (1,50 <225 (1,5 < 1,52 x <2.

467.2) 4> <0254 <4 o 5-2xS -1 x23;
6) 0,37**> 0,027 0,37 > 0,3 7+4x <3 x <-1;
B) 0,47">0,16 » 0,47 > 0,4 = 2x + 1 <2 X <0,5:
)37 <273 <¥Fe2-x<Jex>-L

468.
)3 -237=75o 3-3*--;- 3 =75e 2-;-.3" =153 =2Tox=3

o s 4 ] e



1 x-3 ] x+1 . 1 X 11 X 1 X
5. - - = J=| +05.[=| =162 =| -405=162¢
BS 2) +(2) 162 <> 40 (2) +0 (2) {2) °

X
& l\) =4 x=-2
2

*45 9% +9%2 =406c>5~9”+-s-]-l--9’=406¢=>9"-5%=406c:9“=8|¢:~x=2.

469. T k dyukuus a0, To MBI UMEEM TIPABO ACTHTD ypaaueimc Ha Hee.

, 2 x=2
P 2“~=3*“2@(g) =lex-2=00x=2;

1Y 1 1-x 1 x-1 .
6. -3-; =(-4-) a(;) =412 =1 x=1 ’

8 x+l
B &7 =8"'¢(-) =lex=-k

5 .
Ml o (28 2=l x-2=0x=2.
410.2)3* +3> 7 =23 +27.3 = 2 2 - 1214 27= 0

3 —3 Xl‘=l,
b\' [3"—9 ["2=2- _
6 aP2 4 162102V%2 2252 _10.0¥%2 L 16 0eni? 10041620
V2 _ i =

’,—2*’_*‘) [_ a[z 2, [Jx 2 1,@[:(_3,

2‘/‘:—8 Jx-2=3 |x=IL
.= 1Y 1 -x 1 x
- -_] - =4’ 0’ of - - =4,

°3 [s) e 2(5) (5) %

’ b 2 =-S—nenoaxoany_ (1Y (1 2
3? >0t +4.96—0,2=0@[ 1=004 ( ) ;(—) Sx=2,

" 40252 =15 60 45 -16-4F =15 [ =4")es (>0

:»r"‘-|5:-|6=0e[’="'“°"°""°""T'o4‘=42 ox=2

t=16;
‘-‘lt
5"”-]25 x+y=3, y=3-x,
U 1_ 2 _ 2 _
4 (x-y)°-1=0;  |(2x-3)*-1=0;

48



x+y=5, y=5-x, y=5-x,
6){4*+4)'=so;”{ ;“{42*-80-4"+1024=0;¢’

y=5=-x. {y=5
ol =6 [x|=
4 =16, =2

3 =12, [y=3-x
B
){6"“’=216; ®{3"+27-3"‘=12;'°

— x =1,

{y 3-x, y=3o% fy=3-x, {y1|=2-
43" =3 eiixyg=1 o ’
12342720, Yoo [‘2=2; {;2.-_?,
=L

4 =128, 22(x+9) - 97 2x+2y=1, 2x+2y=17, x=2,
r {511' 20-3 ) ®{3x 2y=3 S Px-2y=3 Fsx=10, Sly=15.

2x-3 ’
472. a)‘2"z >(l) ’ <=>2xz >23-2x®x2+2x_3>0<:>[x<-3.
2 x>1
“Orser: (-o0; =3) U (1;0).
Xx +3 75
6)(; ) (J-)K +3,75 5—4x<5 2 Q"4X<x—%§-

> x?+8x+3,75>0. X € (<0; -7,5) U (-0,5; +).
Orser: [-3; -1].

x2

' Yo -
8)34""35(-;—)* 934"+3$3""1©x2+4x+350®{xz %

x<-1

R 22 2 . 2
r){-‘-‘-) <643 o405, 480 32 _10x-850

2
o [" <=3 Orser: (- w:—%)u(ll;oo)

x>4

49



473.

X x-1 X x
a)(-z—) +(£) >2,5@2,5-(3) >2,5¢(—2-) >l x<0
3 3 - \3 3

6) 2251 42252 923 ¢ 448@%-22" <4486 4 <6485 45 <4%5 e x <45,

AYM (4Y 3 1[4 3 (4.9 (4) _{4)°
Bl—| —[=] >=—o=|=|>—c|=]>—=a|=| >|=] oX>5-2
3 3) 716 73\3) “16 \3) 16 "\3) "\3
r)3“2+3""<28©?-3“<28@3"_<3®x<|.

474, )" -1 207" (1-7")20, TK T >0

X> .
i ™ ;‘0’ onf<lex<o
I-n*20;

1 2x-1 1 2x 1 x
6)(3-) —10'3"‘+3<0¢:3-(§-1 —10-(-3-) +3<0

(5) >3
| >—=,
o {\3 3 m{x“’ xe(=1; 1);

x>-1

X
B4t -2 1850622 2.2 -85 0es 2. 7 H w52
' 2¥<-2;

36 6

1Y (1!

a(-) s(—) <o x2-1.
6 6

475.

a) 2" < 3 - x; T.k. y = 2" Bo3pacraer, a y = 3 — X yGbIBaeT, CleoBaTebHO,
Y HHUX oJlHa Touka nepecedenna A(1;2), n2* <3 —xmpuxs §

‘ Y
r)(-—l—)x—s--()"‘-650@(1)2x—5-(l—)x—6$0@ (3) 24‘@




X X ’ .
6) G) <2x+5. TK. y =(—;—) — yObIBaeT, a y=2x+5 — BO3pacTaeT, To OHU

. X
nepeceKaloTca ToJbKO B 0AHOM Touke B(-1;3), (%] £2x+5mpux -1

X X
B) (%) 22x+1 T y=(%) ~ yGbiBaeT, a y=2x+1 — pospacraet, TO OHY

i ) x
nepecekaioTcs ToJibko B oniHoH Touke C(0;1), u G—) 22x+1 npu x<0; .

Nn3*z4-x TK. y=3- adapac'rae'r, ay =4 - x — y6siBacr, T0 oHAN
AEPECEKAIOTCA TOLALKO B 0Ol Touke D(1;3), 3* 24 —xmpux2 1.

37. Jlorapudmbl u HX cBolicTBa

476. . .
a)logs9=2  O)logz=-3; B)log16=2; Diogso-=-2.
471. .
a) logy =%.. 6) log; 1 =0; B) logs; 2 =%; r |0g3%= -1,
478.

=2 _3 _3 2
a) {0g21‘9 ——3-. 6) J,Ogn 8 "--5—: B) logg, 27 —--;_ r) log1252‘5 ..3



-0 1692 1
a)l°g3-8‘7='4’34='8|-l; 6)l°g161_0, 16 —1,
B) log; 16 =2, 4% = 16; r) logs 125 =3, 5% = 125,
480. .
a) logs 0,04 = -2, 5: = 0,04; 6) log; 343 =3, 7° = 343;
B) g 0,01 =-2, 10 =0,01; 1 _ 6251
r) l.oggm 5,3 5
481.
(@ +
a)log ~8=6, ﬁ =8 6) log 1 27=-6, (—) =27,
72 J; 5
-2
1
B)logl 9=-2, (—5) =9 rlogys4=-2,0,5%=4.
3

u

14 3
482. 2)log, 5128=-l—;-, (2ﬁ)'3'=[22] =128;

6) log,; 0,008 = 3, 0,2* = 0,008;
2 -3 3
B)log 50.2=-2, (/5)°=02 1) logs, 125=-3,02% =5°= 125,
483. -
8) log_c, 25= 2, log,%:—l, 1085f=';‘;6) 1088 64 = 2: lOgS%=_lt bg82=%;

) log,16=4, log2%=—2, logg V3 =X

2
r) log; 27=3, log3%=—2, log; V3 =%_
484.
= —at= 3
a) logs x =-1,x =3 -3'; 5)Iog|x=-3,x=(z) =6 =216;
' 3
a)log5x=2,x=52= 125; r)log x=-2 ;I=7-2=l
’ ’ 49
485.
| - 1
a)|084-‘=-3,x=43=a; b)log\,;x:O,x:(Jﬂ’:l;
Y 13
B)loglx=l, X=(7) =-7—;> r)loglx=—3,x=(.2-) =8. ..

7 2

52



2
) 81=4,x'=3%x=3; LI z=(1) =1
486. a) log X =3,x=3 6)l°g"l6 2, x 2=

B)logx'l'=-2. x2=22x=2; 1)log27=3,x=3%x=3.

1 :
487. a) log, x=2, x=42 =16; log, 16 = 2; loge x =% x=42=2: log42=-;-;
logex=1,x=4'=4; loge4=1;log,x=0,x= =1 log.,l-

6) logs x =3, x = 3* =27; log, 27=3; logs x =-1,x = 3" = og,.;.=-1;

Iog;x=-3,x=3.’3=-2-;1-; bg3?7-=—3;log3?(=l,x=3 =3;log;3=
n)log2x=3,x=23=8;logz8=3;logzx=%,x=1/f; log2f=-;—;
log2x=0,x=2°=l;logzl=0;log2x=-l,x=2"=-l-;log2%=_1;

- 1. = = 2__ A
r)logsx 1,x=5"=5;logs5=1;logsx=-2,x=5 55 log,25 2;

logs x=0,x =5°= 1: logs 1 = 0; logs x =3, x = 5 = 125: logs 125 =3.
- 488,
LT® 22 G)rREI2=52  p)2as; r) 38t oqg

489.

2)s"loesd = 5. 5083 5.3 215 6)10"? = ;31.%7 - 12(1? 5;
Bl(_.l;)|+|og%z =%-G)m%2 =%'2=%; r)32-lon18 -:;T‘:ﬁ" =-19§'=%‘
490, | | i

a) 4283 o (41034 3)’ P9 ' 6 5-31095-;- - 5'°3’(';') - (_;_)_3 -8
s)( l)“°“;3 _( %‘]“"’% 3 - 3;, -8l P . 6\9;;5" =52 =3l§'

. z 2 2 2 2
491, a) log,(ﬁa’b)s =Iog3[qsb'5]=log3 a’ +log; b13 =%log3a+-‘-2§log,b=

= %—(log, a+ 1—053111) ’

53



-0,2 . 1 . 1
10 1 1
6) logs L = logs a?.p6 |= logs al+ log; % =-2logya +l}og3 b;
) " e
. \ | l
B) log; (9a4 %)= logy 9+ logya* +log3 b5 =2+ 4logya + S-log;, b;

) .
r) log; 2'; = =logy b? - log3 27 - log; a’ =2logyb~3-"7logz a.
a

1 3 ]
492. a) Ig(lo ab3c)=lg100+lgaz +1gb? +1gc? =2+%Iga+%lgb+%lgc=
=2+ Lig(ac) + 21gh;

v g 2 g0,

5 1
> 1
6)lg] —2—l=1ga® - 1g0,1-lgc® ~1gh2 =5lga+1-2lgc - —lgb;
)g(o,tc”'b] ga - Ig01-lge” ~Ig g gc-—le

1 J 1 1 1
B) |g[%ﬁ'6a354c 2]=lg103 +1gad +1gb% +1gc 2 =-§+-;-lga+4tgb—-;-|ga,

2
- 2 ]
3 2 1 :
01g 28" 160,01+ 1gc7 ~ 1ga? — 10’ =-2+-§-l&c—%.*sa—3lzlx

a?b’

1 ]
493. a) lg{l 03a4b2c'3}= 1g10° +1ga® +1gb2 +1gc =3+ 4Iga+-;—vlgb -3lgg

2

wir

b3 5 6 s_2
6)lg———=1gb3 ~1g10° ~1ga® - 1gc® == Igh-5-6iga-Sigc;
)glosaéc5 gb” ~1gl0"-lga” - lge" = lg ga-5lg

2 2
B) lg( 1074a%6%c3 |=1g107 + 1ga® +1gb° +1gc? =—4+21ga+Sigh +-§-lgc;
\ o

7 .
4 7 2 .
rig < 3 =lgc4 —Igl0? -iga3 —lgb8 =%lgc-—7—%iga—8|gb.
1074368
494. a) logs 72 = logs 8 + logs 9 = 3 logs 2 + 2logs 3 = 3a++ 2b;
6) logs 15=1logs 5 +logs3=1+b;
B) logs 12 = logs 2% + logs 3 = 2logs 2 + logs 3 = 2a+ b;
r)logs 30 =logs2 +logs 3 +logsS=a+b+ 1.
54




495. a) 1g8+1g 125=Ig(8-125) = Ig 10° = 3; 6) log, 7 - |og277g= log, 2% = 4;

B) log;; 4 + log; 36 =log;; 122 =2; 1) Ig13 - lg130=1g 10" =-1.

496.2) 881818 18144 2112, g logl6 2logyd

2g2+1g3 g2 g2 logs4  log34

B)log, 11-logy 44 = logr'; =~2;

r,10g039 2|0g03|0 logo319 log°303 =2

497. a) 3logg 2+ 0,5logg 25 — 2Jogs 3 = loge 8 + logs S —logs 9 =logg 190-;

40 4
it =logg—,x=4—;
oge x = logg < .
. 1
1 1 Ga)? ¢
G)ElgSa—3lgb+4lgc=lg(50)2 —1g8% +1gct =1 5}
1 1
5a)2 ¢t |  _(5a)% -t
=g SO €| =5 PO
2,1 22 s n§\
5)'5|gm+—3—lgn—1|g~p=lgm5+lgn3—lgp4= —
pT
» 2
53 m°n3
igx =1 mr: , ¥ =3
p* rt

r)-i-log4 216 = 2log, 10 + 4log, 3 = log, 6 ~ log; 100 + log, 81 =

mion (681
&4 T00

498

)= logs 4.86. logy x = log. 4,86, x = 4,86

2
1
(log; ) +2logg—+1
a)log|3+log3-2-+2 -m—gz—+}og -;?+2- 2 —2
Z.

log l logs—
35 .532
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1 2
log; —+1
(°g’-2 )

= -4 <0, oTKyaa log,; 3+log3-%<—2;
2 .

logs 2
6) 4logs 7_ (slog, 4)035 7 = (slog, 7)°35 4 = 7log, 4,
B)log; 7 +log; 3 -2 =log; 7+ —=2= log, 3 -(I—Ogéwﬂ—
logs 7 log3 7
= (log7-1F >0, 0TKyZa logs 7+logz3>2;

logy 7
r) 3loBa5 _ (2Iog2 3)"3? 5 - (21032 $)°31 3 = 50823
38. Jlorapudmuueckas QyHKIHA

499. a) 10 - 5x > 0 & x <2; D(y) = (-0;2);
6)9-x">0e {’;‘33;’ D(y) = (-3;3);
B) X -4 > 0 e x> 4; D(y) = (4;0);
Nx*-16> m:[”"’ D(y) = (-00;-41A(4;0).
500. _

2 xX>=2, = (D .
a)6+x-x >0@{x<3; D(y) = (-2; 3);

0) + o - .+
2,5 - 1 > X
2""5>o Dly) = (-00;-2,5)K(1300);
B) + — " +>
.2 2,5
3
2+3x 2+3x {_2, .
5_2x>0<3Z——<0, DOI)—( 3,2,5},

Dx-2x - 3>0c>[’< b D(y)= (-00;- 10 A(3;0).

501.a) log, 3,8 <log, 4,7, T.k. 3,8<4,7u2>1;

6)log; 0,15> log; 0,2, T.K. 0,15< 02 1 %<1;

3 3
B) log; 5,1 > log; 4,9, 7x.5,1>49u3>1;
r)logg; 1,8>logg2 2,1, Tk 1,8 <2,1 n0,2<1.
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502. a)logﬁs>'|=|ogﬁﬁr.x.3>Jz'nﬁ>|;

G)log | 1.9>1log ; 2,5, Tk 1,9<2,5n %d;
e P

B) log,2,9<1=log,m,TK.2,9<nun>1;
r)loge7 V2 <logy 70,3, T.k. V2 >031 0,7 < 1.

503. a) log, 10 > log, 8 = 3, logs 30 <logs 125 = 3 = log, 10 > logs 30;
6) log032<|0g03J— 10553>1055J§-—=>Iog032<log53

B)log; 5>1log;3=1, log74<log7 = l=>log35>log-,

r) log; 10> log; 9 =2, logg 57 < logg 64 =2 = log; 10> logg 57.

504. a) y = log; x; D(y) = (0;0), E(y) =R, y(x) Bo3pactaer Ha (0;);
y(1)=0,yG)=1,y9=2;

y
1 y=logsx
N
s n
(] r I

6)y=log 1% D(y) = (0;%), E(y) =R, y(x) yOniBaer Ha (0;);
2
f3)-+ym=0y@=-1;

yelogx '

)
L %

2.
8) y = log, x; D(y) = (0;%), E(y) = R, y(x) Bo3pacTaeT Ha (0 0);
y(1)=0,y(4)=1,y(16)=2;

Ay
" yulogex
'.h--.—- . [
1 4 s x

r)y=log) x; D(y) = (0;0), E(y) = R, y(x) ybriBaer 1a (0;c); -
3

,{§]= LY(1)=0,5(3) =-1,y9) = 2




505. a) sinx>0 npu 2nk<x<n + 27k, k €Z; D(y) = 2nk;x + 2nk/k € Z);-
6)2"~1>0e2">2% x> 0; D(y) = (0;0);

"B)cos x>0 npu—-g-+21m<x<-;-+21m,n eZ;

D(y)= (— % + 21tn;-"2£ + 2’%52},

M 1=3>0e 3*<3%s x < 0; D(y) = (-;0).
2n

506. a) log, Zsm-l-g + logz cosrs- =log, sml—s-

o

o875} +og 5 + V21 15 tog {7 - 4572 447545 -

=logyd=1;
¥) gtgd +1gctgd (tgdctgd) =1g1 =

Ylog, (5 +2V6)+ Iog,js 26 ?: l0g, (25 - 24).. Jog, 1=0;
307. a) y = logs(x - 2);
¥
y-bq;(x-.z)_

|l iy
[}

i
)

Gly=-log; x;
2

B)y =log, (x + 1);

riy=log; x+2.
3

: ya-b%:x*z .

3 9 X
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308. a) log; x=2log, 6 — logy 12 & ldg; x=logy 3 & logs x =-;-¢> x=43;

N log; x=1logg,35-2logg, 2547 &> log) x=logg s 5.7 =3
= 3 5.

2
> logy x=1logy 0,008 > log x=3¢> x =%;
2 2
B)
logsx = -;-log3 144+ log3 0,75 & logs x = log3(12:0,75) <> logs x = 2 & x = 25;

r) log, x=3logy | 4+2logo,,'l-;—a log, x=logy 64-25 ﬁlog,x=-—2¢x='—1:—'2-.
509. B stoM Homepe Bceria onHa ¢$yHKUHA BO3pacTaeT, aBTOPaA
yObIBaeT, BCJICACTBHH 4Yero OHH MOTYT NepeceKkaTbCs JIMIIL B ORHOIE
TOUKe. ' :
a) Ig x = 1 — x; rpaduxkn tl)ynxunﬁ y = lgx uy = 1 — X nepecexaiorca B
T.A(1;0), 0. Xx= 1. '

3 : _ 3
T.B(3,-1), T.0. X = 3.

B)log, x=x-6;
5

l‘paqun quHKunu y=x-6uy= log x nepccexalo'rcx B T.C(5,-1), T.0. X=5,
5
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r)log: x=3-x; rpadmxu dyuxunit y = log, X 1y = 3 ~ X nepecexatorcs
BT.D(2;1), T.0. x=2.

y=log;

21X

510. a) uert; 6) HeT; B) HET; T') HET.

511,

a) f(x)=log | x y6eisaer Ha  D(f), mostomy :[1?% Fx=r=0
y ;

mmf(x) S@)=-1
6) f(x) loge x noapac'rae'r Ha D(f) noatomy
[T:]f x)= /(;] =-, [rza:] f)=7/P=1

9’ 9’
B) f(x) = logs x Bo3pacraer Ha D(f) nosromy
min f(x) = /(%)= =1, max f(x) = f(x)=0;

NN

r) f(x) =og , x youisaeT Ha D(f) noatomy

[2'] f(x)= /( ) 8 [l:m]f(x) J(4)=-2.

39. Pemtenune JorapadmMaiecKux }'pannennﬁ H HEpaBencTs

512, 2) 9" =0,7 o log, 9* = logy 0,7 <> x =l0gy 0,7;
6) (0,3) =7 & logos (0,3)* =loggs 7> x =logs 7;
B) 2" = 10 & log, 2" = log; 10 & x = log, 10;
N10*=re lglo*=Igne x=lgn.

513, a) logs x=2¢5>x=5%>x = 25; 6) logo4 X = -1 & x=(0,4)" & x =2,5;

' N
B)bg9x=-%c>x=9-2 @x=§-.; r) lgx =2 > x = 10* & x = 100.

-2
514.a)log,(2x-4)=-2 & zx-4=(%) & 2u-4=4x=4;
2
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==3,
I

6) log, (xz+2x+3)—-log,6©x2 +2x+3=6x2+2x-3=0 a[‘

B) logo‘g(S +2x)=1¢<>5+2x=0,3 & x=+2,35.
Dlog(3-x)=03-x=1o>x=2.

515.2) (0,2)"* =3 >4 -x=logy; 3 &> x=4-logg, 3.
6)'5"2 =7 x? =logs7 & x=1flogs 7.

B)3¥¥ =8®2—3x=log38©.x=%(2-log38).
r)72"=4¢02x=log-,4<$x=-;-log74.

516.a) log; x>2 <> logax>log; 9> x>9,
6) logos x > -2 <> logg s x > logy s 25¢>{x<25’ Hroro: (0;25).

B) logo7 X <1 ¢ logy7x <loge, 0,7 <> x>0,7.
r) logys X <2 < logy s x < logys 6,25 @{“625’ Hroro: (0:6,25)

x-2<16, x<18,
517. a) logy(x - 2) < 2<$10g4(x.— 2) <logy16&> {x —250; & {x 52,

6) log;(3-2x)>-1; log;(3-2x)>log; 3> 3-2x<3& x>0,

3 3 3
B) logs(3x + 1)>2 <> logs(3x+ 1) > logs 25 <> 3x+1>25 & x> 8.
r)log;(4x+1)<-2>log;(dx+1)<log; 49 4x+1>49 > x>12,

] 7 7

518. a) log,x=2log, 3+log, 5 & logx=logd45<>x=45nmpua>0uas .
6) lg(x-9) +1g2x-1)=2

(x-9)2x~1)=100, {2x®-19x-91=8, [[x=-3,5-Henoaxoaus

x-9>0, S4x>9, ’ o3l x=13 ox=13.
2x-1>0; x>05; x>9.

B) log, x =log, 10 -log,2 <> log, x=log, 5<>x=5nmpua>0na=1.
1) logs(x + 1) I logs(x + 3) =1

(x+D(x+3)=8, [x?+4x+3=3, _
x+1>0, 9x>-1, @{X(xj:)'o’@
x+3>'0; x>-3 x>k

<4 x=0; & x=0.

[x = —4 ~ HENOAXOAMT
x>-1.
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.19, a)%logz(x -4)+-;-log2(2x—l) =logy3 e

(x-D2x-1)=9, , x =~0,5 - HE IOAXOIHT,
n[x—4>0, Q{2x2-9x—5=0,®[[x=5; . © X=5

2x-1>0; . LX>4;
6) lg3x% + 12x + 19) —lg(3x + 4) = 1 &

x>4

32 125419 _
3x+4 T [3x? +12x+19=30x+40,  {3x% -18x-21=0,
&>{3x? +12x+19>0, & 4 o
3Ix+4>0; ) -">"§; kX>-§;
r[x=7,
x=-1, Tx=7
> R 4c>'_x=—l
x>-—;
L 3
alg®+2x-7-lgx-1)=0&
2 -— =
(x2+2x—7=x-|. ?’-H‘ 6‘/9’ x=-3,
x4 2x-750, © |x<—l—2f_,¢ x=2 o x=2.
x-1>0; E’;T”z L x>-14242;

r) logs(x? + 8) — logs(x.+ 1) = 3logs 2
xz+8 2 ;x=0:
a{"”—,ﬂ'o{" *3"=°’c>{[x=s;a[i

0,
-1 8
x+1>0; *>-l x>~

[}

520,

g1y 5 -1 30 loghc 00 150 L8

6) Ig? x-Ig x*+ 1=0e1g? x-2lg x+1=03(lg x-1)>=0<>1g x=1, x = 10,
1

. I =—'l, =-—,

8)log2 x - logsx =2 log? x—logg x -2=10 Q[}:::::Z; Qt.—.iss

' 1
1083-"—‘1,@[1:‘3‘.

:‘)log%x-2log3x—3=0¢[ o
logsx=3; |, _3.

521.

(xry=1 y=T7-x,
3) ‘lgx+lgv=l:c>1lgx+lg(7—x)=lgl();<:

62

X=

(=4

1
logy x=~1,5, o!-x =-§,
4



y=T-x, ‘.V 7-x, — x=2
y“'7"x! . .
o [T=0=10. _ |x*-7x+10= 0 iz o N=F
1 = <
x>0, x>0, [ =5 .®=5
T-x>0; x<T * ;m=2
: logs(x + y) =log4 16, x+y=16,
6 log4(x+y)=2. P logz(xy) = log3 63, , =63, o
logyx+logz y=2+log3 7; x>0, .x>0
>0 . V>0
y=16-1x, y=16-1x y:_,c;-x, ~{"l=7,
—x) = 2 _ - 1= 1 =9;
o JX16-X)=63. _ )x I6x+63-0,c>{|:x2 =9 o N
x>0, x>0, 350, Jx2 =9,
y>0 >0 >0 J2 =
. : ‘y=34-x, “y=34-x,
B) x+y=34, o logy xy = log, 64, jlogz(x)f34 x)= log264
log; x + logy y =6; x>0, x>0,
y>0; y>0
‘y=34-x, y=34-1x ~{x|=2,
2 = = =32
2 -34x+64=0. =2 N =295
<
x>0, , [x2=32; ® =32
y>0; x>0,y>0: y2=2.
=y y=x,
! —logs y=0,
r){‘-’f“"z R 2 -5 +4=0,0{4-44 =0,
=5y +4=0 x>0y>0, x>0,p>0;
y=a _ v .
4| % =—1-nenoxxommy, {x:l, Sl
Xy =1 y=1
x>0,y>0,
522. 2) 6 - @lgx,+5+6lgx+6.—(l§£i-I)(lgx+5)=0®
Ig x+l lgx+5 (lgx+1j(lgx +5)
, ‘ lgx=-2, B
2 g2 x-1lgx-6=0, lgx=3 _
g x-lgx-6, lgx 6 =0slgx=—], dlgx= -l [x, _‘:’&;(’)
tigx +1)(lgx +5) lgx = -5 lgx#-S5. Yo =000
: 15 ' 15
6)logy > =—>—— > logy x~2= <
) gz4 X 82 logyx-4

logy, — -1
g28
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2. Elod- v —
@(logzx—ZXlogZx—fi)—lS:O@logzx 6log, x 7=0@

log, x-4 ' log, x -4
logy x =~1
2 _ 2 » =
N e L e R
082X # 4 logy x # 4; 2 )
20gx . 2lgx~lg(sx- 4)
Ig(5x~4) 1g(5x - 4)
2 x2
lg——r= oa b [Posxea=o,
cn]gsx 4)#0@ x>08 o{x>08; =
x>0, Sx-4+#1; x#l
[5x~4>0;
(x, =1-He noaxoaur,
Xy = 4;
& <x>08, o x=4,
x#1;
D 5 18X +2+5lgx-30-(lgx - 6)(|gx+2)
lgx—6  lgx+2 (1gx-6)igx+2)
Igx=2,
2 =8
2 lg“x-10lgx +16=0, Igx=8; =100
lgx-10igx+16 _ loxst, o ligres, Q[x. 0
lgx—6 lgx+2) lgx¢—2; lgx¢—2; Xz=10,
523.
a)logax=logJ;2+log,3®logax=loga4-log,,3
a
4 4
logax=loga§®x=§ npua>0,a=1, ‘
3 7 log42__log4x+l.=0’ 13—6logix+7log4x=0’
o)!og,2—10g4x+g=0© logyx 6 6log; x Aad
x#L x>0, x#Lx>0
1
. |og4x=—3-, i
@i(mogls%_;.log"x_3=0‘9 lo x-_g’_- And XI=H,
W ELY >0 84 =3 X =8
x*xl x>0



. Bylogyx—2log, x=6< log3x-2log;x=6; logyy =2 x=9;
3

) logys x + logs x =log, Ve logs x +2logs x + 210g5J§;
5 .

logs x=1o -l-ax——l-
Bs X = gsz =7
524. 2) logy(9 -2 =3 - X2 =922 +82%-9=0

©2%-9.2"+8= Oa[z “a["=°'
=8 |¥=3

6) loga(25*°-1)=2+log, (5" +1) <> logy(5™ -5° - 1) = logy(4-5° + 4) &
.&2x _ . &% .&2x _ & _ 1~
o |15625 52 =500-5% +5, _ [3125-5 ; 100-5°-1=0,
15625-5°F > 1, , 25 > 257
5% = -0,008 — He moAX0aUT,
315" =0.04; @ x=-2
x>-3 ’

1 1
x-2 1 a2x-4 — A2 A 4=
B) logy(2:4¥2-1) =2x-4¢s| 247 ~1=477, [ |oop 47 g 4 4 1=0,
x=2
2:4*7° -1>0; 22(x~2) |, 91

(“)""5)z =0, 14 =4 g
~4>-1; x>15;

n '082(4’»‘+4)=l°gz 2%Hlog, (2" - 3) & logy(4" +4) = logs(24° - 32) &
{4x+4=2.4x~3.zx 2 -3.27-4=0,
=

o
2 -350 253,
2
[2" = —1 — He NOAXOAMT,
=4 b2 =4o1=2
2% >—3-'
27

§28.

2x-3>x+1, x>4,
P=9
x+1>0; x>-1

) lg(2x - 3)> lg(x + |)<=>[2x 3>0, x>15, Hroro: (4;0)

2x-4<x+1, x<5,
6)logo,(2x 4)> loggs(x + 1) = {2x-4>0, ©{x>2,
x+1>0; |x>-1

Hroro: (2:5).
3.5879 : . 65



i
3x-7>0, dE N |
B) Ig3x -~ <lg(x + 1) 1x+150, o {x>-1, {7

Ix~-T7<x+1; x<4; x<4.

4x - 7>.x+2, x>3,

r) logos(dx — 7)<log05(x+2)<=>{4x 750, < x>l%,<:>x>3.

x+2>0 x>-2;

526. a) logo s X > logy(3 — 2x) < log, -:: >log,(3 - 2x)

- 2 - - 0<x<0,5,
__>3 2 (A2 o [2x-09-D , [x>l'
X X ?
p=4 x>0 x>0, 4x>0, 4x>0, p—3
3-2x>0; x<15; x<1$; x<L5;
"0<x<0,5.

Hroro: (0;0,50(1;1,5).

l<x<l13.
6) log,,(x+ 1) + log, x < log,,2 =

logg X(x + 1)< logg 2, [x*+x- 2<0, [x>-2, "
<tx+1>0, S3x>-1, o ix<l, @{’K > HUroro: (0;1).
A>0 x>0; x>0 x>0. .
lgx(x-1)<ig6, |x*-x-6<0,
B)lgx+ig(x-1)<lg6={x>0, o4$x>0, =
x~-1>0; x>

x>1,
x>

x>=2, 3
o {x<3, @{'K g Hroro: (1;3).

) loga(x? — x = 12) < 3 & loga( — x — 12) < log, 8 & {¥, ¥ 712<8
¥ -x- 12>O'

2 4=20<0, [“'4’

x<5; -4 -3,
N ETE RS @[ T4 phroro: (453)0(4:5).
: §x>t x>¢,

527, a)log? x —log, xS 6 &> logl x — logy x - 6<0 &

1
> ~

o {:zfz ; p 32 x2 4~ Wroro: [%;8}
2 x<8.
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log; x>2, log‘x>ilog|—l-, x<-l—.
6)log} x~4>0¢ 3 e 3 3 5
%_ logix<—2: logy x<log,; 9; x>9;

3 ; 3 x>0

Hroro: (0;-;—) w{9;00)

lg\'>l x>10, .
<4} x<0,001;
x<-3;

B) 1g’ x+2lgx>3 o Igix +2gx - 3>0©[
x>0

HUroro: (0;0,001)(10;00).

logz x <3,

DIx2-—,
logz x2-3; x

<
fogy x <log3 27, x<27,
r) log%x—‘PsOc{

logs x = log; 317; Z
x>

Hroro: L;27 A
27
x 1
sin—< -

528. a) logz(sm x) <-le logz(sm—) < logz-l- o i 2’
2 2 2 sm-2— >0;

i;— € (Znn; 1;- + 21m) U (— +2nn;n+ 21m}
X€ (41m;§ + 41m) (— +4nn 21 + 41rn)

~ —=logyx <2, log; x > log, 2, x>2,
6)[3-tog x| < 2°{3—log2x> —Z;Q{Iog2x< log, 32 < 1x <32

Hroro: (2;32).

B) log, cos2x>1¢> log, cos2x > log, lo °052x<§ o
2 7 2 cos2x>0;

-E+2nk<2x<—3—+21tk, —-7£+_nk<x<—£+nk,
ol 2 3 4 6
Eeomk<2x<ZsomhkkeZ] Ernk<x<tink ke
3 2 6 4

l/h'oro:(—1 + 1rk;—1t-+ 1tk]u(E + 1:k;£ + nk],k eZ
4 6 6 4

30



x<10,

‘ lgx<l, !
. - b ——
Dlgx-1l 2o{§:g:_:;'_’,’,. gy L 13210 3,
N g - gx> 3’ x>0.
]
Wroro:| =101
V10
529.
S s
a) |loeLlr e =2 log, (x + )= log; = 7y s _ [y
3 9 3 ;9 Six-y=9, & 2y=-—8-9—,© 4
logy(x~¥)=2. logs(x - y)=10g59; x+y>0, x+y>0 r= —43'
x-y>0 "
x-y>0,
lgx* + 1) =1g100, &+ % =100 {““=6’
R 2y & = s = s , =8;
6){lg(x +y7)=2 o {logsgxy=logg 48, <> {xp=148, |
logigx +1ogag ¥ =L 150,550 x>0,y>0; {x2=86,
. Y2 =

x=_=,
27

log; v+log; y=2, log x=3, 1
{y=3;

3 3 3
log, x - log; y=4‘c> log, y=-1;©

3 3 3
180 + y?)=1g130,  [x2 4+ % =130,

pfged + ) =1+1g13 L N XHY g olxty=8-8. o
lg(x + y)=lg(x -y) +I1g8; x=y x+y>0, :
x+y>0x-y>0; x-y>0,

2 49 2 2
+— =130. =
x SIX x“ =81,

(x,=-9,
< y=%x, I i’;:;?;—neno&xodum
x+y>0, x':}':g: yy=1
lx-y>0: x=-y>0
530.
3 2'x“:y: 4 2x+ -“—4, y=4-2x,
3 9" =81 3 32, v~ >
2 Y (x+y) e Ex+y) =9 1@d-x)" =%
lgt + ) —1gx=2ig3: lg_._;_.=|g9; x>0, o0
y=A4-2, y=4-2x, {"‘Z'z’.
(== _x2_17x+|6=0.<3 [_xl=]’ o .:l _1’6
0; =16; 2 =10,
x> .X; 16 {y2=_28'

638



xX+y=), X+y=5,

|01+|8(X+)') =50, <=>. lg(xz _yz) lg20 x _ - 20’@
lg(x+y)+1gx-y)=2~1g5;,  |x+y>0, x+y>0'
x-y>0; x-y>0;

x+y=5, 2x=9,
x-y=4 _ [2y=1 é{x=4,5,

x+y>0, x+y>0, y=0.5:
x-y>0, |x-y>0
: X 9y
){3x 2Y =576, {3x .2Y =576, o i_i=4576,¢>
logﬁ(y—x)=4; Iogﬁ(y—x)=|ogﬁ4; y—x>();

3*.2"4 =576, . J6" =36 {=2,
[—4 L 3 (R

{y=4+x y=4+x =6:

x 3

e =len  [2-3y=0  (ix=117
o {iri2y=39 o 3F =39  [13y=78 {y:9,

x>0,y>0; X>0, x>0

){lgx—lgy =Igi5-1,
y>0 y>0

Idg9x+2,x') = 39‘

40. Ilonnrue 06 oOpaTHOii pynkuun
531.2) f(x) = 2x + 1; D(f) =E(f) = R; y = 2x + 1, x—”z'

glx)= T obparnas a4 f(x); D(g) =E(g)=R;

6) f(x)=-;-x- 1 D(t)=E(f)=R;y=%x-l,x=2y+2;
g(x) = 2x + 2 — obpatnas ans f(x); D(g) = E(g) =R; -
) f(x)=-2x + ; D() =E(NH=R; y =-2x + l,x=l“2_y,

g(x) =——— obparnas s f(x); D(g) = E(g) =R;

£) f(x) ='3"-'= D(f) = E(f) = R:y=-%x-l. x=-2y-2;
“g(x) = -2x — 2 — obparuas ana f{x); D(g) = E(g) = R.
1

§32. 2) (0 = - D(f) = E(f) = (<0;0)(0;20); y =~ x = -1

g(x)= —% — o6patsan ana f{x); D(g) = E(g) = (-00,00(0;00);

6) fx) = 2x(x > O); D( = E(f) = [0:20): y = 2%+ = v!'zz.

Ay



g(x) = i — obpatHas s f(x-); D(g) = E(g) = [0;);

"”“"—:‘z“‘r D(f) = (-201-2)(-2;00), E(f) = (-o0; ) 1;00);

+2 \_l— g(x )=—-—06pa'rHa5lmmf(x)

r) f(x) =Jx'+‘x;o(f)= [-1;0), E(0=[o;w);y=m.x=y’— 1;
g(x) = x* - | — obpatHas 11a f(x); D(g)=E(f)=[0;e0), E(g)=D(f) = [-1;0).
533,

a)f(x)=2x"+ liy=2x"+ 1,x=3"——y2_];_

gx)= TI ~ obpatHas K f(x);

y=

6) fix) = (x+ 1)%, x € (-oor-1L; y = (x + 1, x =1 —fy,
g(x) = 1 -+x — obpatHas k f(x);

1 14 19X

2P @14

e s o

B) flx) = 2 + 1; y = 2 + 1,
-y

40

—_— ., .
g(x) = z’lTx - obpatHas k f(x); - -

DAx)=(x- 1) x e [Loo)y=(x=- 1), x=1+Jy;
g(x)=1 +4x - obpatHai k f(x).

aY

4
32’ 2()=1+4x

oo

v

7
L 4 9 X



534, _
a) g-2)=4,g(1)=0,5,g3)=15 6)g(-2)=1,g(1)=-1,83)=-3;
D(g) = [-2;8], E(g) =[-4;4]; D(g) = [-6;4], E(g) = [-4:3];

y Ly

R

)g(-2)=-2,g(1)=-0,5,g3)=1; 1) g(-2) 4, g(l) 0,g(3)=-1;
D(g) = [-6:71. E(g) = [-4;5]; D(g) =[-3;7), E(g) = [-3;5].

5§35. a) fix) = x* + 1, x < 0; T.k. f{x) belaaeT Ha (-%; 0], TO Ha (-00; 0}
cyuiecTByeT g(x), oOpatHas Kk f(x); y = XX+ 1, X= -‘,y
g(x)=-vx-1, D(g) [1,00),. E(g) ('°°’0]’

y .
JLL? s 0

>
\.'x

”.
&)

3 - g(x)a :\,.:F’

0) f{x) = 2x, (-o0;¢); T.K. f(x)'sospameT Ha R, To Ha R cyumiectByer g(x),

obparHas k f(x); y = 2x, x =%y.

8 =2% D@ =E@ =R;
' ) ay




8} fix) =¥x.x > 0 1.x fix) Bospacraer Ha [0;0). To Ha [0; +)
CylIecTBY €T g(x). obparHas k fix);y =4x.x = y4.
(%) = »*, Dig) - [0,%0); E(g) =[0:00),
y
8()=2a

01 X

P f(x) = A" ¢} (-20:00): T.k. f(X) BO3pacTaer Ha R, To Ha R CylLIeCTBYET
g(n). odparnas » fix):y = x* + 1, x=3y-1,g(x) =¥x-1,D(g) =E(g) =R

aY
” g(,g)-ilx-l
] s
0 K R
7 /1 2 9" X
——-—WM‘."
- St ?.‘_2,,

536.

@ fin) = sinx, \ €

S nm
-Z=f Tk f(x 3pacTaeT Ha|—-—;—| TO Ha
5 2] T.K. f(x) BO3p [ 3 2}

rol=
(SR

} cyviuecTByeT g(x), obpaTHas K f(x).

v SInXx, x - arcsiny. g(x)=arcsin x, D(g) = [-1:1], E(g) =[--’5-£];

22
E“y &(%)= arcsinx
2
.4
L. 6 1 >
-1 05”7 008 1 X
"6
5.3
N 2

60 H N X rl 1 : kT fix) BO3pacTaer Hal 1;--;} ro Ha

X .

oty

| cywecTByet g(x), obparHas K fx),

]

[ x
L2



v =g X, X =arctg y; g(x) = arctg X, D(g) =R, E(g) =(—%:-2’5J.

B) f{x) = cos x; T.k. f(x) y6siBaeT npu x € [0;n], To Ha [0;7] cymecTByeT
g(x). o6patHas x f{x);
¥ =CO0S X, X = arccos y: g(x) = arccos x, D(g) = [-1:1], E(g) = [0:x].

AY

x

x
.__'g\(xﬁ-awcosx
-1 ) '|. > x

r)fix)= ctgk. x € (0;%);
1.K. f(x) y6niaer Ha (0:%), To Ha (0;%) cymectByeT g(x), obparHas k f{x);
y = ctg X, X = arcctg y; g(x) = arcctg X, D(g) =R, E(g) = (0;n).

FY 4
r,*
U]
. \ x «
4 4 H
E RN —>x

§ 11. IlpousBoaHan MOKA3aATEILHOM
n Jorapudmuyeckoii pynxuun

41. IIpousBoaHas NOKa3aTeNbHOMN
n Jorapupmuyeckoit pynkunn

537, a) In3 = 1.0980, In5.6 ~ 1,7228, In1.7 = 0,5306.
0) In8 = 2.0794, In17 ~ 2.8332. Inl,3 ~ 0,2624;
B! In2 ~ 0.6931. In35 ~ 3.3551. In1,4 = 0.3365:
¥ In7 = 1,9459. In23 » 3,1355. Inl,5 = 0.4055.

538.
ary - l1er 5] 2 aer C)v=(2x+3e *y=2-3¢""

3



B) ¥ =(3 - %e‘J = —%e", r) y=(5e* - x2) = =5¢~% = 2x

539. a) y = (¢* cosx) =e*(cosx —sinx); 6) y'= (3e* +2%) =3e* + 2 In2;
B)y=(3" -3x2) =3"In3-6x; T)y'=(x’") =xe*(2+x).

540. a) ' (x) = (™)' =-e™, {(0) = 1, fO)=-Ly=1-x;

6) £(x) = (3*) = 3In3, (1) = 3, £(1) = 3In3:

3y =3 +3In3(x - 1) =3In3-x + 3(1 - In3);

g) f(xV=(e"y =€, f(0)=1, f(0)= Ly=1+x;

) £(x) =% =-2"n2, f(1) = f(l) =-£'£

) =%—%|n2(x—l)=—%ln2-x‘+-2-(1+|n2).

541,
) =5e". F(x) = 5"+ C;  6) f(x) = 23", F(x) =2 .%+ c;
n

X 1 1,

B fX)= 4" Fx) =2 . ¢ N f()=me® +1, F(x)=—e* +x+C
In4 2 2
X

S42.a)fo5 =0 205 1 05 1

0 In0.5¢ M0, In05 In0,5 2In2
n [ [ *
O et dr=se [=aet-totim) - 2L T
« 2 0o 2 2 2 ot In2_5 In2 4In2 41n2°

3*29|9J_1

(3x) =

2 x RN x
6))= "24g3x =727 1)@34"*72
_ k2 cos? 3x

. X x
=|—n2—- ’Zlg3a+——3—'— 72 —7{% 1g3x + 3 );

cos?3x cos? 3x

4



B) y= (e‘/-; cos.’!x)' = e‘,; €OS2x+ (J;; - sin2x (2*‘)' =

,r
COS2X _ 9e¥¥ sin2x = V" (“jz_" —2 smlx}

Tl 2x
| -x x’ ~-x X DGR | x Y
NDy=l2%cg X} =2 m2erg X (-a) -2 F ——{ Ef =
3 2 sinzf_ 3
-X .
=-27" ll12¢:tg3t-———2-—-—=—2"Y In2cig > - ! =
3sin® = 3sin23

544.a)y.=( x )'=6x {4 45)- 58 44 _ 4536~ - xin4)+ 305°
5) . (4"+5)z : (4"+5)2
o s o)
42 (;v2+2)2 (x2+2)2 '
B)y‘:( 3* )’=3‘|n3(2‘+5")-—3’(2"In2+'5‘|n5)=
2% 4+ 5¢ ) (2.v+5xy
_¥.2%(In3-12)+3°-5"(In3-In5) _ 3*(2* L5 + 5 In0,6)

(2x + sx)z = 5T )
)y‘=( 03 )’ i -0,3"1In03- (s/;+0,5)__0’3-x ﬁ |
Jx +05 (\/’x- N 0’5),_

545. a) f(x) = xe™; D(f) = R; £ (x) =™ + 5xe™ = 5¢*(x+0,2);
f(x)=0npnx=-0,2, f(x) <0 npu x € (-0;-0,2), f(x) >0

npu X € (-0,2;00); f(x) y6biBaeT Ha (-0;-0,2], f(x) BO3pacTaer Ha [-0,2;%),

nvinf(x) =f(~02) = __lc.~

6)f(x) X222, i D(f = R f(x) 2x:2% + x? In2-(-x)'=2*x(2 - xIn2),
f(x)=0npux=0m-—

-, .
0 2
In2

21
1
; >X

75



fin) yObiBaeT Ha (-oc;0] 1 Ha [l—zz-;oo} f(x) Bo3pacraeT Ha [o;%];
n n

x =0 - mn f{x), f{0) =0,
2.%

2
%= - max f(x), /LInZ)

B fx)=xe".D(f)=R; f(x)=e*-xe*=e (1 -x); T (x)=0npux=1,
f'\) BospacTaert Ha (-oc;1], f(x) y6|>mae'r Ha [1;),

A= —maxf(x) =11 :l.
R e
> f{x) = x*0,5%; D(f) = R; £(x) = 4x>-0,5"+x".0,5%In0,5=0,5"x’(4 - xIn2);
ﬂx)=0npux=0;—4——.
In2

= 1 + 1 —
Ol _4-1 >x
In2
f{x) vbuiBaet Ha (-00;0] 1 Ha [|—4£.oc), f(x) Bo3pacraer Ha [0;%];
n n
4
x =0 - mun f(x), f{0) = 0; \-—%—maxf(x) f(142)—|13£05‘“2
546. a) f{x) = ¢"*. F(x) = -leHx +C,
, r egmx
6) fia) = 2.0.9° - 5,6™ F(x) =222, 36 o
In0,9 InS56
K 2-|0.¥‘
py fixy=2"" F(x)——O,l' +C;
14+
- fame™ <231 =™ 42323, F(x)=< |e3‘+23——2’y +C=aé +2’3
In22 3 ln2,.,
1
S47. a8 =[e"dx=e" 1 =c -1,
C 0
: ! ot x Y i
S=[9a-[Fas] - 23 1L, 8 2 2.
: o n9 ln3/o In9 In3 In9 3 2In3 In3 In3
1Y yoor -3
® T
3
—
) 2 x




x 2
n)sjz" S 4 1

2 In2.; W2 22 "2’
]
r)S=-‘e2xd"_jede=(lezx“ex)l=le2-e—l+l=e(£_|)+l
(1] 0 2 0 2 2 2 2
fty??"'r“‘
20
R
gt o

; TS e

A | .
3 1 3
548.2) S 5= S anci; = Sapcp=2-3- de=64+3— | =6+
) S =Sanci = Sanco .I,U 3.y  3Wn3 In3

8

=6-——r0o,
3In3

]
6) Sape = Sance - SaBop — Spock = Sasce — 2Spock = 2-¢ - 2fe’dx =
¢

1
=2e-2e"|=2¢-2e+2=2,
0




0
{1
0S4 = Sancts = Sasor = Socor =3+4= (2) dx -
22
4!

Ind,

42. IlponsBoanan norapntlimnqecxoii pyaxunu

549. a); -((In("+3\;)__l._.(2 3x ).._3__.‘
2+3 2+ 3x

6) ) =(logg; x +smnx)= +Cosx;
X

in0,3

1 5 -
B ={In(} + 5x)) = ——— (1 + 5x)= H
}» ={in(i+5x) 1+5x ( A) 1+ 5x

M =(lgx-cosx)= +sin x,

I
xinl10

550. ?) v =1x? log, .\-)‘=Flz-(2xlnx +x2 -i—):m%(zmx + 1)

l .
- x-lnx x
s inx x 1-lnx
6), = — - 3 =—
x X
’

Inx-x-—
x _Inx—1

] X
Bhr=\vinx)=lnax+x —=x+l; ny'= ( )=
! : x Inx in?x in2x

5§1.a) (x)=

3. 1,
e F(x):;ln,h*lh(‘,xi-;.



1 2 4o~ ’ .
6)f(x)—;—m, F(x)-ln|x|—2m|x+5|+c,.x¢ 5, x#0;

B)f(x)=x12

» F)=hjx+2J+C, x #-2; r)f(x)=¥4-, F(x)=4Injx|+C,x#0
X

552. a) f‘(x)=;—l—, f0)=In1=0,f0)=1;y=x;

0) /' (x)=(lgx +2)=s —— !

2+——- “-D=——+2-
y=2+10 )‘lnlo

< f(1)=lgl +2=2, 1'()=

Int0’

in10’

B) £'(x) = (2Inx)=2 = fle)=2Ine=2, f‘(e);__%_; y=2+.§.(,, -e) =%x;

P £ ') = oga(x - Ny'= ——

‘n2(x-1)
x 2
VYT Ty

, f@)=logy1=0, f1(2) =IL,
) n2

12 : [ S DDA I
553- — = - = ) | ——— - = -
a)! ; 2|n|xf! 2in7-2Inl 2!"7’6)_I,3—2x 21n|3 211-1' 21715,

B)ji:’= Inlxﬁ =In e.— inl=1;
1 ]

554.

3 &
r)j
o3x+1

o? +1)-3-10(5+3%) 2%

3
=1|n[3x+1||=1|n10—l|n1=11n10
3 0o 3 3 3

3(;2 + 1)- 2x(5+ 3)in{5+ 3x)

a)y‘=(h‘f2:-3:)) 5+

’

o

(ar +l)z(5+3x)
In10-Inf1-2x) | 2In10¥x

Tty 1-2x

65." CE w) (i55)-

_ In10((1 - 2x)in(t - 2x)+ 4x)

2Jx(1 - 2x)in2(1 - 2x)

|n2(|‘- )

*(2In5x— 1)

2 xinsx—s?. L
B)y‘:[ ]: ‘55_

In5x ]n2 5x

-

B y= (Iog;x ] E(jniﬁij} 23.Jlr

In? 5x
;(?+l)'lnx 2 x{l-Inx)+1

T3’ x(x+l.)2

(x+12 In3

Ea



555, a) f(x)= V¥ Inx, D(f)=(0;0); f(x)_i% -{L‘“z’:/;’ D(f)=(0;0);

“e¥) =0 mpu x = —. f(x) yGpiBaeT Ha( ! ] f(x) Bo3pacTaer Ha [l oo)
e? e?

2
2 =-17— min f(x) uf(%):—z;
e e e
1
inx S ¥ -lnx lnx
6) 1= 22 DU = (050); /(x) = E— = =%, D(F) = (O
x
€¥x)=0 npu x=e, f(x) Bo3pactaer Ha (0;e], f(x) yOriBaeT Ha [e;0); x =€ ~

Touka max f(x) n f(e)=ln—e=l,
e e

8 y=2x-Inx; D()=(030); /(1) =2~ L= 2E=0D i) = (o0s0(0;0):
X X

“\)=0 npu x = 0,5; f(x) yosiBaet Ha (0;0,5], f(x) Bo3pacTaer Ha [0,5;),
T 2 =0,5 - min f(x) n f(0,5) =1 + In2;

) f(x) = xIn x; D(f) = (0;00); f*(x) = mx+x.l=xnx +1;,D(f) = (0;00);

1
P

fia) = 0 npux=—~. f(x) yObiBaer Ha( ],f(x) BO3pacTaeT Ha[l ),

x-—fmm fix) Hf( )=-:
556. a) f(x) = xIn’x; D(f) ='(0;00); ' (x) = In?x + 2x mx.%:mx(mmz),
Fix)y=0npux=1 ux:lz,
(4
fin, BO3pacTaer ua(o;—'z— n Ha [1;0), f(x) y6biBaeT Ha [lzl]
e e
A =L‘— max f(x) u f(Lz)=—£2-, x=1-min f{(x) u f(1) =0;
- e e )

e

Inx - l

0 “(x =— D(f) 0; (1 oo) S(x)= ( ) =2in10-
In® x

D(f)=(0: l )u(l ¢); £(x) =0 npu x = e; f{x) yosiBaer Ha (0,1) n Ha (l;e],l
f(x MBO3pacTaeT Ha [€;0), x=e- mia f{x) u fle) = 2eln10;

- —x
- i ——(2 Inx)
B)* l\._-lﬂl- D(f) = (0:m); j (x,- Wx = 2/x 2-Inx

= WF AR

80



D(f') = (0;0);f (x) = 0 npit x = &% ,
f(x) Bo3pacTaer Ha 0:¢%], fx) yGbBaeT Ha [e%;0), Xx= e’-min f(x) u fe?) =%,

P (9 =+ Inx, DIO=(0;); ') =—xl2+-::=”—x;%, D(F) = (-00,0)(030);

f(x)=0mpux=1; _
f(x) y6biBaet Ha (0;1], f(x) Bo3pacTaeT Ha [1;00), x=1-min f(x) u f(1) = 1.
557. '
6 4 6
a) S ncn =.I(2+—)dx =(2x+4ln|x|)| =12+4In6-4-4In2=8+4In3;
2 x 2
y

-3 . N <3
rs= I(S--::)dx=(3x—ln(:x)) | =-9-In3+18+In6=9+Mn2.
. -6 -6

43, Crenennas pynxnus

3 5
558.2) f(x)=x 2;D(f) = (0;0); f "(x)=";'f5;




6) /1) =%, De = [030); £(x) = VA,
y

3 1(x)= x
I
01 2 b {
2

3 1
B) f(x)=x3.D(f) = [0;); f‘(x)___.g.x 3.

559,
a) f(x) = x; D(f) = (0;); £'(x) = -ex™";

~les ~1g5-1
6)f(x) = (%) D(f) = (0;); £ (x) = —-;:Igs-(%) ,'
4y

) :W}-&s
% .

—t———t—t—>
01234 X

B) f1x) = X DD = [0:20): £ () = ™




r) f(x) = (2%)"% D(D) = [0;0); £ (x) = 2:In3-(2%)"*"

1 | L
560. 2) 243 = (27-3)3 =3 [1-%) :s3[l——l-)—3£—2—x289

9.3) 27 9
6)4625 3=543=5 -J“ 13*+0,14 =513 (1+§%-%)=6,5-1,01=6,‘57;

B) Y81 =333 = 331,43 + 0,25 » 3.1,4-(1 + 0’1223} 4,2.1,03~4,33;
N8 =243=2 i3+ 014 ~2. 13(l+2(;;44)z26 1,01%2,63
561.a)%=%/27+3=%/E-3(1;l)~3-(1+3_';)=3,u;
6)490 = ¥81+9 =481 4"1+—z3 (|+——) 3,08;
2 1

B)49.02=v9 fl+— 3| 14— ~3,003;
)49.02 = V9 5053 (l+900)z3
N3 =2+ =2/3._2‘5f|+,'_z2- 1+ ——la2,01,

32 5.32

2

562.
a) T.K. f(x) =x 5 BO3PACTAeT HA R, TO min f(x) = (1) =1, max f(x) = f(32) = 4.
(132) 32)

-4
6) T.k. f(x)=x 3 yObiBaeT Ha R, To

max f(x) /‘( )-—16 r‘nm f(x)= f(27)——

-—27

B) T.k. f(x)=x"! y6uisaer Ha R, o ma)j f(x)= j(%)ﬂ@ min f(x)=f()=L

e

83



3
r) T.K. f(x)=x4 Bo3pactaeT Ha R, T0

min_f (x)=f(-l%)=l, max_f(x)= f(81)=27.

0

-2+ 1-42
1 _ X X
563. 8) f(x) = —~xV2, F(x)=——f—e 4 C = o
)J6)=g ) A2 +1) 21-42)
2341
6)100=x2, F=X——+c;
Y= ) 243 +1
e+l
B) f(x) = 3x!, F(x) = 3In|x| + C; ©) f(x) =x°, F(x)= x+ -+ C.
e
s 7 7 7
2 4 22> | 2 2
564 2av=2x21=24022 12 |=2.07 _1)=36=-
64.0) [xdr= 2 7[2 1] b7 -1)=362:

&2 e
B) IZx"dx=2lnx | =2(|ne2 - lne)= 2
¢ e

s 1 x?' 81 S8
1) [Sxddc=5.G—] =434 -2 4 |=4.211=844,
16 ZHM

] J2_+I| 1
565. ) S={x2dy=> - :
) {x JE+1(|> V2 +1

6 S S Ild)c ‘ 3ax=|1 x> ;

Syoi=Sacny = Sucry = [vds— {5 dx=| Inx~ -

) ABE ACDE BCDE !x j 75—;; _]_
2

1 |2 i
-In—+ =
B+l 2 a1 34

+In2;

84



X ~-0,8+1 32

T |l-si/_|-s( 7 -1)=s5,

32
B)S= Ix'o'sdx =
T

5I * s
)S=[—d<=Inx|=In5-In3.
3% 3

566. :
V2 ~ 14142, 3 = 1,4422, 3 = 17321, 2,5 ~1.2574, Y25 ~ 13572, 3= 13161,

V2.5 ~ 15811, 42 = 11892

V3 =142 4004 = 1,42 . ,nw 4{ °°4)~14|43
i={erozss=ie. 3’| 0256 A( 0,256 )zlv,4435;

3.2,744
"5 _J|3‘+01439 —,/|34 , 0:;29‘ 202‘4321) 1,7326;

15
=42 ‘f ~
125~ d 54+ # 256.2,4414 '25( 4.256. 2,4414) LTS

s 3J|33+0303 Jls 3’1+°3°3 0303) =1,3598;
45 =413 +oaa30 =4fi3* .4 21430 |+M)~1,3164;

2,8561 4-2,8561
V25 =162 -006 =162 - fl _ﬂ ~ l,é(l - 2°;’§())~ 1,5813;
0736 _ 00736
7 =412* 00736 = 12* - 4}1 9,0736 z( ~1,1787.
J‘ 2 0736 2 2,0736
567. a) Her; 6) HeT; B) HeT; ) Aa, T.K. X 20 H min f(x) = f(0)=0
’ x20

44. TlousnTHe o AupPepeHUAATBHBIX YPABHEHHAX

568. a) y'(t) = -6sin(2t + ), y*'(t) = -12cos(2t + n);
-12cos(2t + ) = -12-cos(2t + x);

()= L) o y=—sinl L - E)

6)y'(t) Zcos(zt 3}y ) sm(zt 3}
1, = 1 .1 =),

‘“"(5“3)":"“‘"(3"'5)'
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B) y'(t) = -8sindt, y*'(t) = -32cos4t; —32cos4t + 32-cos4t = 0;
Ny(= %cos(o.lt +1), Yy ()= —-3—(')(—)-sin(0,lt +1);

- —l—-sin(O,lt +)+ ——l—- -lsin(O,lt +1)=0.
300 100 3

569. y'(x) = 15¢*, 15¢% = 3.5.>.
570. y'(x) = -14e™, -14e > = -2.7¢’>,
571 y'(x) = 21e™, -21e™ = -7-3¢™.
572. a) oueBUAHO, uTO Y = Asinkx — peluenne;
(x) A-kcoskx, y*'(x) = -Ak’sinkx;
y +25y=0= -Akzsmkx +25Asinkx = 0, sinkx(25 - k) =0;k = £5;
y(x) = Asin5x, rae A - const;
6) oueBUAHO, uTO y = Asinkx — petuenmue;
%y' Hy=0= —-:—kz sinkx+4Asinkx =0, sin k(36— k2) =0, k = 16

y(x) = Asin6x, A — const;

B) O4EBMIHO, 4TO y = Asinkx — pelueHue;

4y’ + 16y = 0 = -4AKk*sinkx + 16Asinkx = 0, sinkx(4 — k*) = 0, k = +2;

y(x) = Asin2x; A — const;

F) OYEBHIHO, YTO Y = Asinkx — pelueHue;

sty = - Ak sin ke + L Asinkc= o.sinkx(l— k2)=0, k=2
4 4 4 2

y(x) = Asinka ; A —const.

§73.a) x’ = -4sin(2t - 1), X’ = -8cos(2y — 1);
-8cosPt - 1) +4-2cost— 1) =0mu x" +4x =0,

6) x'=-0,64 sin(o.ll + %) x"=-0,064 cos(O,ll + ;;-)

-0.064 cos(O‘ll + %) +0,01-64 cos(O,lt + %) =0

pm X" +0,0lx=0;

B)x= 4sin(3t - E)z X'= lZcos(3t - lt');
4 4

x"==36sin{ 3t = 2 |, —36sinf 3r - = | +9- 4sin| 3 - T 1= 0
4 4 4

wimx +9x=0; .

r) x* =0,213co0s(0,3t - 0,7, x** =-0,0639sin(0,3t — 0,7);
-0,0639sin(0,3t - 0,7) + 0,09-0,07 15in(0,3t — 0,7)=0 unu x** + 0,09x =0
86



574.

a) Myctb x(t) = x,(t) + Xx(t) = A cos(;t + @) + Ajcos(myt + ¢q) —
nepuoanyeckas GYHKUNUA C HAMMEHBUIHM MONOXUTENLHEIM nepuogom T
x(t+ T) = Acos(o,t + 0T +@,) + Aycos(0st + 0, T + @,) =

=Acos(w;t + @) + Azcos(w;t + @) = x(1).

Ecnu 570 BbinosnHeHo mpy moGsIX t # @, TO

wT =2k, Lok,
[sz= 2 u ke Z;=>m2 ===r pauuou-anbﬂoe uucnonpunuk € Z,

§75. 3aBUCHMOCTBb MacChl BELIECTBA OT BpeMeHH: m(t) = mee ™.

: K m 1
Mo ycnosuio n = me "', In—=k, k= 7(1" m-Inn); nepuox nojiypacnaaa
n -

paaus T HAXOAUM M3 YCIIOBUA: % =me X"
T—ln—zmmT— In2 - rin2 ]
_'_(lnm_lnn) lnm'-lnn
- 1 In2 T . my 3 1
576. my=mye™ > 1=—in28; k=22 =~ 0. .y =9 MHH,
i =mo K ome T T2 m In2 0125

§77. my = mge™ M og= =L Inﬂ; TpH ﬂ:lo, T=1u. =_l_.l~n]0=3,3‘l.,
In2 m my In2 .

2 21000
2T ecmt=100 ner n T =1500 ner, To T = 1500 » 0 64,
mg my
§78.

T= —k(T - Tl), T| =0
Pewenune atoro ypasHeHua T(t) = Toe™, rae k> 0 - const.
Jlas nepsoro tena T () =T(')e"‘l‘, ans sroporo Tena T (1) = T{Ne¥2*,

-kt

yepes Bpems t, Temneparypa 1 Tena 6bina T, Temnepatypa 2 Tena T

() - 2
7 _ T(') -kt kit = In=2— ) ) b= ln ( T(z) T(z)e‘/‘z’x ky = —ll‘l T( )

! ™’ 4 1O @ ;
MOMEHT BPEMEHM t, KOTla TeMIepaTyphl TeJl CPaBHAIOTCS, Haxomm u
ycnoBus

I(I) 7-(2) ) T( i B T(l:

(D N
My =Ty 7O . z) 5 r@ Ty r. @ o
™mn=T1 (l).Toe =T ‘FOZT_e ,
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T(z)

i Tm 7 =@ T(n)
o Tu) =g T“)' 1= 'l_, 7O
,mTa)
npu t; = 10 mun, T =200, T =100°C, T =80°C, 7" = 100°C.
1
In—
1=10-——2— =102~ 14,75 Mu.
(1 10) Inl6
Inj —
2 8
579. !
Cwm. 3amayy 578.
7(') 1(2)

T”)(t) T(l) h /, T(z)“)=TJ2) l T)
n
|n7;,‘"--’-ln-r‘%)- 1n1,{2>--1n
AT =TV -TP(n=e " 1 ¢
npu AT =25°C. TV =1 =100°C, 7" =80°C. T{¥ =64°C: 1, =
+ 10 1 . 100
. ——In— ~—In— t )
25=100¢ 10 8 —100¢ 10 64: 25-100-(0.8);5 -100-(0.64)75.

. 2
2 ] ] 1
{0.8)10 - (0,8)70 + 0,25 =0, ((O.B)E - 0.5] =0: (08)35=%

T(Z)

—0—10g0805 t-lOlog0305—10:n0§ ~31,08 MUH.

580.
TR V() =~kv(t)= —EV(I) , 1 v(0) = v, TO

vi)=vge 3 mpuyy = 3()—- t= 3 Mun;

S=t
w3 =500-e 3 =500e75 w342
MUH

88
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3AJTAYM HA ITIOBTOPEHHUE

§ 1. JelicTBATEIbHDBIC YHCTIA

1. Paunonajibabie B uppaunonimbnue SHCAAa

1. a) na; 6) Her; B) HeT; r)Ja

2. _

OGo3HaYUM TpH NOCNEAOBATENLHBIX HATYPAIbHBIX YHCHa: a; a + 15 a + 2,

Cymma: a+at+]+a+2=3a+3 — nenurca Ha TpH, NOCKOJIBKY KaXJ0€ CllaracMoe

nenutca Ha Tpu. [poussesenue aTix uncen pasHo a(a+1)a +2). Oano u3

ITUX UKCEN JENUTCA Ha /B3, JPYroe Ha TPH, 3HAYMT, MX NPOM3BEACHHE

JENUTCA Ha ILIECTb, :

3. a) 52365; 6) 52344.

4. ' . :

Yucno 10 - 1 COJEPAUT NATHACCAT NATH JACBATOK, 3HAYUT, OHO JICJIUTCA

Ha 3, 9. Ha 11 ne menurcs. ITockonbKy, nonpoGoBaB moAenuTs Ha 11

CTONGMKOM, NONYUHM T
11

-~

R p— 9
&_9 55 paspaznos 909...909—
99

54 paspana
99

99
09-ocraTok

5. 35.
6.

TpeanoaoxKuM, HHCIO

cokpaTnMa Ha uucio d, d — genurensb ab,

3HAYKT, CYLLECTBYET 00LMit AenuTeNb ¢ MK Y YHCEN @ U d, HIH Y uucen b
nd Ilyctb ¢ - nenutens a U d, Toraa a + b nenutca Ha c.

)y a
CIEI0BATENLHO, b AENUTCA HA ¢, 3HAYHT. Apobb 3 COKpaTHMa Ha ¢;. 4TO

NPOTHBOPEYHT ycNoBuI0. B ciyuae, ecau ¢ ~ nenurens y uucen b u d.
" PacCy)KAEHNS aHAJIOTHMHbIE,
”

= Jampra20, . |-a,npua<0, it )
a)la {—a,npua<0; ' ”"{a,npuazo; ,I03TOMY; lai=~a);



6) x| = {f: ':;‘;:g’o, s x>0 nonyynuMm

xl=x, ang x <0 nomyuum x <x|;

2
B) x|’ = {x -ecanx 20, Ho x? =(-x)2; anawnm, | x|?>=x*

(-x)%. ecnux <0;

8.
275 L+3L 25431 3,00 3302
a) 3 _ 3.2 3.6 33
25-04-3)) 2544 3,4 33442 n
3 3 23 6
3l osoprs L Wi, L7 10103 20 1
6) 3 20 _3 40°20 _3 2 _6_20_,1
(3 nst 7.2851 7.3 1 6 '
4 17 56 4 17-56 4 2 4
B) (14-35 11y:24434:21 =(7_7:4). 12 178 _
4 8 \5 25)° 5 517
_(71_14)12,8_ 75 8 -7-5+4812_ 96-35_61 _ 1.
5 5)5 5 512 5 512 60 60 60°
PULIN
2 025 _ 1+2 3 _
r) — %% " _.4_‘2_4—0'75
1+2,2 10 23
9,
0,52-0,5 _0505-1) (0505 _ .
0,4%2+012+2 0,4 01 (0,4+0,1)? 0,52 ’
6) 12-18°  _ (12+1802-18) _ 3-(-06) 35,
12 02-12 08 1202-08) 12:(06 6
8) 06°+012-2 06-01 _(06-01* 05 05 1.
1.5-1,52 L5(1-15)  1,5-(-0,5) 1, 3’
2 2
r ﬁ) - 42_2,4\£= 8) _(43.,2 .§=§.(ﬁ_42+2 =
5 8 8 \5 8 "5)5 55 8 5
. _
~8(4_43".8 _35\_



10.
a) 3,82 £ 0,1 ~ BepHble uudpbl —3 1 8;

6) 1,980 - 10* £ 0,001 - 10* — BepHbie uudpst 1 1 9;
B) 7,891 £ 0,1 — BepHbie uudpbl — 7,9 u 1;
r) 2,8 10*+0,3 - 10* — BeprbIX udp Her.

v

11,
a) 1002’—(1+0002)’~1+5 0,002 =1+0,01 = 1,01;

6) 0,997*=(1-0,003)*~1-4-0,003=1-0,012=0,988;
B) 2,004° = 8(1 +0,002)° ~ 8(1 + 0,006) = 8,048;

r)3015=3’( 00‘) =243 . (1+L)5=243 (1+—) =247,05.
’ 3 300 60

12. a) 15,3; 6)30,7; .8)43,7; r)3,0.
13.

221, Gosey=2; 13, 1l
a)2,(3)—23, 6) 0,(66) - 3 .3)1,0(8) 190, r) 1,(33) 13.

14.
a) Mycts Vs=L£, PEZ, qgeN, 2 — HecokpaTuMas Apolb;
q q

p?
2 >, noaTomy p ¥ g HaTypaibHble uncna. Toraa 5——— TO €CTb p Sqz
q g’

OTKyaa Clefyer, uto P~ Takum yasom M p [ENMTCA Ha 5
TMoxcTanss p = Sk B paseuctso p* = 5¢, nonyun 25K = q‘p:

MMonyuum, 4T0 W ¢ neauTCs Ha S. 3TO NPOTHBOPEYHT TOMY, YTO £_
q

HECOKPATHMa, 3HAYHT 1IPEANONIOKEHUE HEBEPHO H s HPPAUHOHANIBHO.
6) 247 pauloOHaIbLHOE, €CRU ﬁ — uucno pauuoHansHoe. TlycTtb

m m m
Ji=2 ,meZ neN, — — HecokpatuMana apobp; — > 0, noatomy
n n n -

2
MGXKHO CUMUTaTh, YTO M i N — HATYPAIbHBIC YUCHa. Torna 7=-‘T » TO €CTb

2 b
m=n, 3Halwrr, YyTO m’, CNeNOBAaTEAbHO, ¥ m AENATCA HA 7, TO €CTh

m—Tk. Tloncranss m=7k 8 paBeHcTBO m™=Tn’, nomyuaem 49K°=7r", =Tk
91



m
Orctona BuaHo, uTo M n aeautcs Ha 7. [pobs — cokpathma Ha'7.
n

Mpeanonoxenue HesepHo, 27 ~ MPPaLUOHABLHO. _
B) I[lycts 5o+ 1= r(rae r — panmoHanbHo), Torma V5 = r — 1
PaLMOHANLHO, 3TO NPOTHBOPEUUT HPPALMOHATLHOCTH /5 .

J.',’

" T) T:% 7 HE pauMOHANBLHO, T.K. J7 UppaLHOHATIBLHO.

15.a)To a + b v a- b yucaa pauloHaNLHbIE,
6) T0 a + b TaKKe UKCIO MppaLIMOHAILHOE (KpoMe cilyyat a = —b), a a b
MOXeT ObITh KaKk palMOHATLHBIM, TaK M HPpaLMOHAILHEIM. (Harpumep:

V2.7 =12 - uppaunonansroe, V2 -2 ~ PaLMOHANIBHOE).

B) a + b — HPPALUOHAILHOE YUCITO, @ - b — HPPALMOHAIBHOE YHCIIO,
16. a) ﬁ+% ~ 1,42 + 0,55 = 1,97, 6) J——— %2,24-0,29=1,95;

8) V3 +§ ~1,72+0,83=2,55 1) V6 -ﬁ ~2,45 - 0,09 =2,36.

17. a) -2 — paunonansHoe, —1,7 — paLUUOHaNLHOE, % — MppalHOHAILHOE,

V3 - MppPaLHOHABHOE; _
6) -5 - HppauvoHaibHOe, —| — pauvoHanbHOE, % ~ paHOHANIbHOE,
log,3 — uppauuoHansHoe;

J5 7 .
B) -5 uppauvonansHoe, 0,(2)— panmoHanbHoe, riu PaLMOHAIBHOE;

r) —1,(6) — paunonansHoe, Ig100 — pautoHanbHOE, € — HPPAUNOHABHOE,
Jio - HppaUnoHANBHOE,

18.2)4<7 u lg— <0, nosTomy -—l—>—— J5+2>0, J17>0;
2 lg— lg_

10

6) (V5 +2=5+4y5 +4=9+4+5 > 17, (V17 ) = 17, 3uauu,

5 +2>417;

| 1
v = < > — log;7 > log;3;
B) log7 > 1, log,3 o237 1, 3Hauwur, log;7 g3 23 g7
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7

- 6)2,5%-75, 100%-x; x=

£) (VT+3P=T+6yT+9=16+6J7 >31. (J31)* = 31, 3naunm,

J7+3>31. J7+3>31.
19.

2) 1598510 = (15lows10 08l153 = 1081, spaunr, 1598610 = 1083,
6) (V2 + 3y =2+26 +3=5+26 <10,

(Y30 — V3)?=30-2490 +3=33-2490 > 13, 3naunr,

(V2 + ¥3)< (V30 - B);

5)7.98-2n~ 798628~ 1,70; 2 <2,1 <m, 2 <17 <m; nockonsky

Ha [% 1:] sinx — y6piBatowan ¢yHkuus, ro sin2,1 <sin7,98;

1) (V8 + V5)2=8+2440 +5=13+4410, (V3 + Y10 )*=
=3+42430+10=13 +2430, 3uaunr, ¥8 + V5 > 3 + 0.

20. :

ki e (Bada? e aeos:
»a) m—2\/3-——3-3——2s/€—3+2ﬁ+2 2\/3—5,

6) (JE+|)2+(1-J§)2-(ﬁ+n(ﬁ—|)=2+2J5+1+1-2J5+2-7+-x=o;
V7445 _ (14457 _ e,
B) m—ﬁ———z-——ﬁ—6+m—\/3—5—6,

1) (VI8 + 28 + 4450) : V2 = (92 + 442 +2042) : /2 = 9+4+20 = 33,

2, IIponenTsl. Iponopuus
21.
a) 320-100%, x-2,5%; x = %’2:? -
100-75

>

2.8-100
8

8;

=3000;

B) 84-100%, 2.8—x; x = =3%%;

49.

35-140
35-100%. x—-140%; x = =
r) () x o; X 100



22, :

3a 1987 roa Beinyck mpomykuuu cocrasun 104%, 3a cremyrommii roa
UPUPOCT NPOAYKLMM cOCTaBu 8% OT BHIMyIIEHHOro 3a 1 roa. 3a asa
roga npupoct coctasun  8,32%+4%=12,32%, 3HauuT, CpeaHHH
€XerogHei#i NpPUPOCT NPONYKUMH B TEYEHHE IBYX JIET COCTaBHJ
2,32%:2 = 6,16%. :

23.

Hyctb I uncno-Sx, 11 yucno-3x, HI uncno—20x u IV uucno-20x-0,15=3x

Tlo ycnosuto 5x + 20x + 3x — 3x = 375, x = 15; Tuncno-75; II uncno—4Ss;
11 yncno-300, 1V uncno-45.

24,

“lycTh ycnoBHas Li€Ha Ha OBOIMM B Hayale OCEHHE-3UMHErO nepuoaa
cocTaBuna 1, Toraa B KOHLE 3TOro mnepuona oHa cocraBinia 1,25
YCNOBHBIX €XHHML :

1,25-100%, 1-x%; x = %q=80%. TMosToMy, ueHy BecHO# HyXHO

>

CHNM3UTH Ha 20%.

25.a)12: 1 =x: 2, lx=-‘z'—5-, -l-x= —5-, x= —0;
8 6" 8 8" 3 3
6)x (-0,3)=0,15:1,5, x:(=0,3)=0,1,x=(-0,3) - 0,1, x =—0,03;
B ﬂ=2—?, 2ex=210 - 1 __ L.
x 3l 100-3 3-2.10 60
x -6,2 _ 2,5(-6,2) 2,5.6,2 _ 31 1
N —=—2>,x= =~ yX= — =]
2,5 i 15 15 30 30
x-2 6 _ _ -
26. a) TRt x(x-2)=15, ¥ -2x-15=0, x,=5, x,=-3; (-3; 5);
. X
6) =38 o 4r+20, 3x=20, x=—62;
x+5 12 3
g) 2385 33 =(x-2)13, 10x=17, x=1,7:
x-2 15 _
4-x 5 . 2 _
) ——=——, (4-x)(x+3)=6,-x"+x+12=6,
1,2 x+3
xX*x-6=0, x,=-2, x,=3; (-2;3).

N



27.
a) AABC © AEBK - no nsyM yrna™, - B

4B _BC pp=25-18=45,
EB BK'
iz_i_i BK—-—45]5—3, E; X
45 BK’ 225
KC=15-3=12;
Gyp=AB__T5 15 5 4 C
BE 175-5 25
Sapc _ 72 _ _ - —
¥= 9, =9, Saarx =8, Saugxc=72-8=64.
S sk Sasex -
3. Hporpeccuu
a; +ay
28. Sy = 20, a;=a,+6d, 20=2+6d, d=3,

2+59

_,,20=a,+19d=2+57=59, Sy = 120, Sy =61.10=610.

29.(1. =4, a¢=40, a6=a|+5d, 40—4=5d, d=7,2;
a=112, a;=184, a,=25,6, as=32,8.

30. ! - log,3,

= log,6 = log,3 + log;2 = log;3 + 1,

logs 2 logg 2

l 5 = logy12 = logy3 + log,4 = log,3 + 2. 3Haumrt, uncna log,3,
0812 :
log,3 + 1; log,3 +2 o6pasyioT apudMerHiecKyio nporpeccuio.
31 a,+as =26, [a;+a;+4d =26, a=13-2d,

* lay a4 =160; (q, +d)(a, +3d)=160; |af +4ad +3d> =160;
a, —-13 2d
(13-2d)? +4.(13-2d)-d +3d? —160 .

169 — 52d + 4d + 52d - 84 + 38 —160=0, - +9=0, d,=3, dy=-3
a=7 a;=19. ag=7+15=22 unu ag=19-15=4.

7222 6-29.3=87 wmu Sg=22.6=23.3=69.

S¢ =

32. Iyctb a =b), Toraa b=b,-q, ¢=by ¢, d=b-q.
(bi-big’) +(b1g - b.,qz)z +(big-bg) - (b - bigV = b ~2bq* =

+ola* +iolq® - 267 g% +biq* +b7q” - 267" +b7q5 ~b] + 2b7q° ~blg® =0

95



I 241 W2-1
"INz 21 G-z 72(:/2—1)(7“ +72

l'lpomaenenue BTOpOro 4ucna Ha

2+ J_ 2- f 2+ J_ 2
TMonyuuny TpeThe YHCNO0. 3HAUMT 3TH YHMCHa 06Pa3yIOT FeOMETPHYECKYIO
nporpeccHio.

34, { -by =24, {bl g’ -b q=24, {blq(qz —1)=24.

by+b3=6; b g+b q*=6 |bg(l+q)=6;

6 1
6(g-1)=24, g-1=4, g=S5, Sby =——, Sby =1, b ==
(-1 q q by s 5b) |

35.5,=3, by= 12, b,=3072; q--[;——4 by =by-q"
i

3072=3-4"" 4" =1024; n-1=35, n=6.

36 b‘~514 L by=b g, bi=byig = =,

1, 1

—1-—

5, = b-(1-4") g_z( 3"] 121 3(; 1) _1_l214
1-g 162 _! 162 4

3

37. [yctb uckomble yucna by, by, by, by. Tlo yenosuio umMeem
{bz Nt by = by + (b3 - by).

b|+b4=l4,

by g+by-q* =12, {b|-q(l+q)=12, by-q(1+q) =12,
by +by +(by—by) =14 |b +2b3-by =14; by(1+29% —g=14;
b = M. 2 , l4g+14¢% =12+424¢% 129,

1+2¢%-q q(t+q)

1042 -263+12=0, 5¢2-137+6=0,

q1=2, 2=0,6, by=2 unu b, =12,5,um b, =4, b,=17,5, by =8, wm
b =45, by=12, uan b= 1,5,
Oreer: 2;4;8; 12 unu 12,5; 7,5; 4,5; 1,5.

26



38, 2 2(3 3 _3-¥3_, B,
= 7 73+1)7 T3+ 9-3 33

S'=—é'--, ﬁJ- =3. Orser: I—g; 3.
- 1,8
: 3
h-0-4) _ 45 B
~105. \ _

39,4 -9 {”r(”q*q =105 201 —g)(1 + g+ ¢ = 10,5,
Aoy la=12-g) . N .
I-q

12(1-¢=105, 1-¢=105: 12, q3=1

= l' ——l. =_l_
q—E, =121~ >)=6. Omer: b =6; >
40.

Ecnu b>0 b#-1u d',d"* d"'*-reometpuyeckas nporpeccus, 10 logd’,

loged” * * y g:%,(f glz},zf" log,,a"”* logsd” + logsd" = logyd” + 2logsd"s

3HAYUT, log,,a/‘ logd” + 2log,d — apudMmeTiHeckan
NPOTPecCHst.

§ 2. ToxnecTBennbie NpeoGpasoBaHUA
4. TIpeoGpazoBanns aareSpauHecKuX BoIPAKEHHH

41, ) @*+b° +2a—2b-2ab =a’2ab+ b +2(a~ b) (a~b)? +2(a-b) =
=(a-b)a- b+2)
6)x +(y- l)x+y X +xy=x+y= x(x —l)+y(x+1)-
-(x+l)(x -x+y);
8) & -8=(PP -2 =( - +24° +4) = (a+f Ya—2)a +24% +4);

r) x -x2(yZ+l)+y =x4—xy -x? +y =x( -D-y (xz—l)= ’
= (2 =102 - y2) =+ D= Dx-+ ) - ).
o9 w4203 =1 —2n=n2(n? = 1)+ 20(n% =) = (n% —1)(n% + 2n) =
=(n%=1)-n-(n+2)=(n=1)-n(n+1)(n+2)

NMPOU3BEJCHHE YEThIpEX MOCIeROBATENBHBIX uaTypaanux quces
ACNUTCA Ha 2, 3, 4, a 3HAYMT, ACNHUTCA U HA 24 npu n = 2 3.

6) (n +4n+ 3)(n +6n+8)=(n+3)n+)(n+2)(n+4)=
=(n+1)(n+2)(n+3)n+4)
3TO NPOU3IBEACHHE YETHIPCX NOCICAOBATENbHLIX HaTypaJ’lLl-lle yucen,
KOTOpOE ACNHUTCA Ha 2 3,4, a3HAuHUT, AENHTCA U Ha 24,
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B) nen= n(rlz - =(n-ln(n+1) - Npou3BeICHUE Tpex
nocAea0BaTeNbHbIX HATYPANbHBIX YHCeN, Kompoe z(e.nu'rcx Ha 2 H Ha'
3. a3Haum, peAUTCAMHA 6 pun=2,3,.

r) n3 —4n=n(n®-4)=n(n-2)(n+2) = (n—2)n-(n+2) . Tak kak n =2k,
ke N, 10 (1-n(n+2)=(2k-2)2n(2k+2) =2(k-1)2n-2(k+1) =

- =8(k-1)k(k +1) — 310 NpousseaeHue nenurca Ha 8, Ha 3, Ha 2, a

3HAUUT, JeNuTCH Ha 48.

a*+a’-a-1_a 2(a+l)~(a+1) (a+1)(a2—1)_

2

43, a) 5
a“+2a+l (a+l) (a+1)

2 4x=12  (x=3)x-4) x-3

6) — ;
x2+8x+16  (x+4)? x+4
27-5a42 _ (a-2)2a-1) _(a-2)2a-1) _2a-1
ab-2b-3a+6 a(b-3)-2(b-3) (a-2)(b-3) b-3°
0 =27 (x-3)(x?+3x+9) x-3

x2y+3x}+9y_ y(x2+3x+9) y

, 2
44, a)(nn—n-— 4mn]:( m___n 2mn2)=(m+n) 4mn

m+n) \m+n n-m p2_py m+n

nm-m? —mn-n*-2mn _ (m—n)2 . —(m+n)2 _

mz—n2 m+n m"’-—n2

(m—n)z(m2 —n2) _ (m-»n)3 .

(m+n)(m+ n)? (m+ n)2 ’
3 3 2 _ 2 2b(a—-b
6) a’ +b (@ -+ 2 ab _a ab+b + (a 2)_
. atb atb g2-p? b a*-b
_ab —ab+b? +2ab-26% —ab _a’ -0 _ .
a2—b2 a®-b? ) a®-b?
" x_ 8 )Xok x+8_(£-8x416 xx=2) x+8_
P-4 i) 4-x  x+2  x(x*-4) 4-x T

_x=4'-2) x48 4-x ‘x+8 12 -
(2 -A)4-x) x+2 x+2 x+2 x+427
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+ 1

( 1 % 1 ]2 =32 +1%
r . =

P+3c+2 c+lc+3 P H5c+6 2
. L2 ] P loee04l2e
Tle+1Xc+2) (c+De+3) (c+2)c+3) 2
fe+3+2c(c+2)+c+] 2.(¢:+3)2=
- (e +1)Xc+2)c+3) 2
_( Ac+1)(c+2) ]2‘(c+3)2_4-(c+3)2 _
(c+D)(c+2)Xc+3) 2 (c+3)2-2
45. ) 2 ). 42  (6x+3y-dx+2y 1)
22—y 2x+y 2x-5y T4 —y? ¢_l)r2~—y2 25y

4y? =[2x+5y_ 1 ].'4}»2 _a?-252 - ax? 4 y?
ax®—y? |ax?-y* 2x-5y) ax®-3? - (4x*-3y*)2x-5y)
4y —24y?@x®-y) -6 6
4xt-y? (4x% - y2)2x=-5y)ay? T 2x-5y Sy-2x’

PR ( 3 Y _a-12_
a-3 2-5qa+6 a-2)\2a+l) 33-a)
_3a-6+4+2a°~6a 2a+l a-12 _24°-3a~2 2a+l_.a-12 _

(@-2@-3) 3 33-a) @-2@-3) 3 3(3-a
(@-2Qa+)3 _a-12 _ 3  a-12 9+a-12_a-3 1.

“@-2D@-3Ca+l) 30-a) a-3 Ha-3) Ha-3) 3Ha-3) 3

3
o) | X8 ax | -t 20l (2 +2x+4+2x).——-"—"=
x=-2 2-x 4—x% 2-x

_(x+2? x-1_x+42 x-1_ 3

4-x2 2-x 2-x 2-x “-x
K2 9-k% 27+K. ) K G-k 27+&
r) = H3+—|z— =
3+k K2-3k 3-k 3-k| 3 k(k-3) 3-k

T T kHIk=3
- + -

9-3k+k ) _ ks Q1+K)3-k) _
13-«

4*
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5. IIpeoGpasoBanne BLIpRKEHHIE, COACPKAMAX PATHKATLI
M CTElleHH ¢ APOGHBIME HOKA3ATENIMH

46.9) V2 _2(3-45) _J6-+o _ J—J'
" Beds 3-5 2 2

“6) 1/— \/_(J—-I-\/—) J—5+Jg
Js-2  5-2 3 7

0 2 215 . 3 _31-42) _31-42)

= =225

Jis 15 2 142 7-2 5

47. ) JW5-257 ~Y1.5-45)° ~1445 - 25| ~(15-45) =25 -5 ~15+4/5 =1

(5J3+J_)(5 V24 _ (53 +5V2)(5-26) _
-5 75-50

_63+5V2)%5-2V6)
25

= (5+2J6)(5-246) = 25-24 =1,

B) (Y2 -157 ~J(1-v2P*) +075=(,5—42 ~1+42) +075=05% +075=1:

2f V20 (/6 -5)
= s 24/30)=
J‘ XY (11+2430) — J30)

=(6-2430 +5)(11+24/30) = 121-120 = 1.
48.

a(ﬁz a 2 )J_J_ [a+2 )
V2a Va+2 a—2a) a+2 \Ja J'(J'+J') J'(J' 2)
J_ 2 _(a+2)a-2-aa-v2)- JZ+2\/_(«/;+~/-) J_—J-

a+2 V2a(a-2) a+2

d-4-a +al2a+N2a+4 Ja-2 _ol2a+22a Ja-2 _
JZZ(a—Z) a+2 J'?_g(a_z) a+2

a+2'\/;—w/§=w/;—ﬁ_

a-2 a+2 a-2 "’

;) [_T—‘jgrlff] (A +b-ab “f]

_Wa-vby-(Ja+4b) _(a-b)
(a-b)? " (a- b)~

=1
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Jx+l 1 (J-+I)J—(x\/- 1
)1 1+dx+x x -J— 1+dx +x S

ol (Eieer).

_(e=02Ve - (-2) - 16c

dc(c -1y de -t
49. a)[ #—TJ ﬁt{_—(‘/— Jedeon?- ﬂ?/-:}rlﬂ

I TR 22 W A 2
Te-1 de-1 Y1 k- '
{(J;m -@b? _Ja-{p ) b
- a-~-b a++b a+vb
_ Wa+bo-2lbyda+ b +2b)-(fa-\B)* 3206

a-b . a+vb

e VoyJa+3b—Ja+b)fa i) afb__ 1
oty 32088 YA

el -Gl +
[T—x—./’ ‘”F’N ][ T 6}
Soly il il Gl _-fodirdn g
#’; . x+g_ ﬂ- d;"#_){_

J?w/_ V26 AP Jata+t)- Jbia+t) _
N A A 47 ToardTaard

(a+b)(w/;-w/_) Wa- w/-)(\/;*“/-) +
(a+b)(1/_ \/—) Ya-4o et

-1 :x°-5+l+ 2 _(05 l)(x°5+l)(x +1) +2:%5 =
el ) e
1

50, a)

+ 2x0.5 = (Xo's _])2 + 2x0'5 =x+ I;
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1 ] 1 1 )
1 T .5 111 Yo
6 a2 b—; ab_|@yt-p? | 3 5 __ab | bAat-bt)_
AR I (e A O U O A
' - a+alh?

L P 1121 1 1 1 1 11

_ta?b2(a? +b2)—a2b)(a—b) a b2( 2452 -b2)a2 ~b2)a2 ~b%) _

- L A | 11111 a
(a2 +b2)p4(a% -b%) (a? +b2)b4(a* ~b*4)

LA A A A

- - = 1o
12 .42(g2 — b2 2(q4 + b4 - = =
_a% al (al b2) _ab (a]+b )=ab2(a4 +bY),
az-bz
111" 203
) 2x-x2y2 1 | x2-p2  x-y |
¥ T Loy
—x2y2  x24y2
. 11 11
B 3x x+x2y2 +y x2— y2 _ Ix )
R T T O R
x2(2x2 +y2) x2 222 +y2)
11 L . 14
X+x2y2 4+ y—x+x2y? 3x yi(2x2 +y?) 3
X l = T T T T =3}"'-
¥2 x2(2x2 +y?) x?
\ 1 -1
1-¢2 22 ¢2-c 2)? P 2‘/—
T T aE) e J'
52—5 2 C2—C 2 7: . T
Jer2) _((E-me 2/ a-dWe). -
c? cte-1) - IR 2e=1 jlct+2
4 2
_l/-—-(c+l—2 (+c+c? )) < == Je
C

(c? +2)? c+2'_

3oar 4 422 4
~24%b3 +ab? "3 _ a(a3 -2a3b3 +b3 _
) - 5 i1 2 2 ¢ T 5 2z &1 2

a3-a3b3-ab3 +a3b a.3- ((as -ab;)—(agbg—asb))
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22 2 2
' a(a3 -53)? a@-b%) 3. .3
=T 7 2z i - 1 1otk

az(as —bE)(a—a3b3) a(a3 —b3)

. 111
‘( 2xt - %) yox | Axt - ytty?
B R O i e w e A W
kx 2y 4-x 4y 2 x 2oy 2 ya-xd
LR T2y b
242 292 _y- x2 +y? 2,2
o Xioxt _Q@x2y?-x-y) (x2+y )=—y 252
I A N 12
-x)x292  (y2 +x2)x2y2 x2y2
ror L 1 !
. 3.3 1 - 4(c2 ~ > 2
c ll LAY 'c,l = (f D T y1=c2o141=c2,
A rcZ ol4l 2t +1)  cZ+1

vt 3 3 111
9 3ab)2 -3b (a2 -52)*+2a2 462 _  3b2(a%~b2)

a-b A Ry S R S W
a2 +b2 (a2 =-b%)(a? +b2)
3 o1 3 3 3
a? -3ab? +3a2b-b2 +2a? + b2
¥ 3 3 =
az+b2
L O A T |
3b2 5 a-a?b2 +b2  3b2 +3a2
_ 2 = -
Tt s 5 T}
a2 +h2 a2 +b? a? +b2

6. IIpeoGpa3oBannAs TPUrOHOMETPAYECKHX Bupamenhﬁ '

52. a) tg2a-sin®a-tg2o-sina = sin:a _-sinza—Lt.‘:i=
cos‘ o cos” a
_ sin?a —sin?a-cos? o -sin’a _ sin?a(1-cos? a.~sin2a) _sina0 0:
- cos? a - cos? o T ocosta
6 ’sin2 P(sinf + cosP) + coszB(cosB+sinB) -
V sinf cosf

= JsinB(sin B + cos p) +cosB(cosB+sinP) = J(sin B+cos B.)2 =lsin B+ éos,B I
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8) (3smu-1-2cosa)2 +(2sin a-3cosu)? =9sin? o +12sinu coso -

+4cos? o +4sin? a—12sin o cosa+9cos? cx:'?(sin2 a+cos?
9 2
+4(sm” a+cos” a)=13:

cosPtgB ] _L_coszﬂ _ l—coszﬁ_sinzB_
O g PP E s T smp s P
53. a) 2tga -tg(a—7) + ctg(3—2n- ~a) = 2tga — tga + tga = 2tga,

o ) e
sin(-a) "\ 2 205 —l+l=-]

sin(r - o) ctga sin(£+ (x) -
2
tg(n—m-cos(n-m-:g(%-a)
B) =
sin (%— B) . ctg(-;-+ a)-tg(3—2"-+ a)

o (tgP)(cosP)-ctgh _cosB _,
(-T)cos B-(~tgB)—ctgh cosp

o)+

ctg(n—a) coss—n‘sin¥-c032n '

cg () sm(zn—%’i)cos (1: -%) ) (=1)X~Dsin 395(- cos ’?;J .
Sn [ 21;) - Sn ( 21:) -
—clga - cos — - sinf T+ — |- 1 oS — -} — S —
18 9 18 9
54-3) lg(a+B)—[gq—th=‘gB;
1ga - tg(o+ B)
tg(o +P)—tgo —1gB _
tga tg(a + fB)

i

tga + g - tga + tgza gB-1gB + tgo - tg 2P
1-tga -tgP -
tga(tga + tgP)
I-tga -tgf
_tga+tgB-tga +tgla-tgB-tgh+tga-

tga(tga + tgB) -
_lga-tgP(tga + tgB) _

tga(tgo + tgh) ‘2P

Taxum 06pa3oM, paBeHCTBO MCTHHHOE.
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1 - cos 2a + sin 2«

1+ cos 2o + sin 2a

1-cos2a+sin2a  2sin’a+2sina cosa  sinat
= =

l1+cos2a+sin2a  2cos’a+2sina-cosa  COSA
ToXaecTBO AOKA3aHO.

cos(a +B)+ cos(a-B)' .
sin(a +B)+ sm(a B)
cosa.- cosf —sina - sinf3 + cosat - cosP + sinar - smB 2cosa.- cosP

=1ga;

= tga.

=ctga ;

sina - cos} + cosa - sinf + sina - cosfy — cosa - smB 2sina-cos =ctg.
ToXAeCTBO NOKA3aHO.: g
0 sin o - sin 3a =—ctg2a;
€os oL - cos 3a
-~ sin o —sin 3a__ sin o - (sin o cos 2a + cos o sin 2a) _
COS @ — COS 30, COS @ — (COS @ cos 20 — Sin o Sin 201)
- sin o — (s a(l-2sin 2 a)+cos a 2sin acos a) -
cos a ~(cos a(l~2sm 2 a)~sin a 2sin o cos a)
_ sin @ —sin o +2sin > a-2sinacos? a
cos & — cos o + 2 cos a sin 2 & + 2sin.2 a cos a
___sina(sin’a-cosza)=_cosza-sin2a cos 2a _ —ctg 20
2sm 2 «cos o 2'sin o cos o sin 20

MBI DOKa3aIH TOXIECTBO.

55.a) "-‘-—l‘,l+lcosa-cos— mpy <o <2m,
2 2¥2 2 4

T a
Ecnn n<a <2m, 10 —<—<1|: H cos;<0.

11 a
\[— J(l+cosa) F——J Ji--Ecos?I_
Jl+-— cos—-((ncos—) #os ——cos%l

o T [+ 3 o
=C0s—, TakK Kak —<-<£, cos—>0, cos(ll -.-—-cosg
4 4 4 2 4 4 4

MBI 10Ka3a1H TOXKAECTBO.
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1 1 n « 3n
6 - f—=—=—cos2a =v2 ———1 MpH -
)‘} 1I2 5 cos2a J_cos(4 2) p T<a<S
3n . . .
Ecnu 1t<a<—2—, 10 sina <0, |sinal= - sina.
: - Zia LN
Jl—w/sinza=\/l+sina="sin£+sina= 25in22 -cos“)‘2 =
ZSln( --—— 2¢o —-— -E—E =
4 2
=’2 23—--Oi=2cslt---q—,
Cos (4 2) \/— 0. 2 D)

LR T T oa n n
—<=< =, —= =< ==, cos|—=—-—|>0
4 4. 2 2 4 2 4 4
Mb! goka3zany TOXKAECTBO,.

11 1 o 3n 3= o
B) —+=—,—+—cos2a =~cos— IpH ——<a<27r, —_—l—< T,
)\/2 2V272° cos3 TP 7 432

3Hauwur,

J;+;‘[5 5cos2a " —JcosZoc J +—=—CcosQ =
2 Q a

= J=—(1+cosa) = —=—COS—.

Jz( sa) Jcos > >

MbI rokazany TOKAECTBO,

’ ’ 3
r) 41+ E—%cosa ﬁcos(%—%) npu -3§£<a<21t, -745<%<1t.

3Haywur,

11 ’ 2(1 .o

14 J———cosa =,[l+,[sin"— = l+sm-- sm—+sm—=
2 2 2 2 2
T

1! (1
S L)
- ZCOSZ(%—%) Jicos[z_z}

3n T T o T o
Ecmi — <0 <2M, TO —~—<———<~— cos{ ———{>0.
" 2 2 4 4 4 8 ( 4

Q_
[¥)
@,
]
NI
+
NI

ToXAeCTBO AOKA32HO,
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n_4n  Sm x_ an 2 ®_ _4n  2n
56. a) cos—7-cos-—cos.—=cos?cos7cos 'n:——7- =—cos—7—cos—:-cos7-

n 4 2 . % 1 . =
-€0$ — COS —— COS = §in — = —sin —;
7 7 7 7 8 7
npeoGpasyem NeBYIO YacTh PaBEHCTBA:
1 2n 4n. 1 2n 2n  4n
- 2$m—cos—cos—cos— =—— 2sm—cos——cos—— =
2 7 2 7 .17 7

——l Zsmﬂcosﬁcosﬂ —lsnnﬂcosiE -l~sm£1-[-
7 7 7 4 7 7 8 7

=-lsif e =l-sin'-1—t'
8 7) 871

NOJYYEHHOE BLIPVKEHHE DABHO NpPaBOf YACTH, WCXQAHOE PaBEHCTBO
BEPHO.

6) sin20° - 4sin20° -sin 50° -sm20( 1 -4si|'150°)=
co0s20° cos20°
= sin 20° 1-2(sin 30° +sin 70°) =
. ' €0s20°.

= 5in20° 1-1-2sin70 o 28in20° sin(90° - 20%) -
c0s20° €0s20°

€0s20°

" =-25in20°-
cos20°

J =-25in20°. PaBeHCTBO BepHO.

_4si“70,___l.—4smlo sin 70 =l+2(.c0380 - cos 60 )=
sin 10° . sin10° - sin 10°
b+ 2cos 80° —2~—;—-

B)

5 008(90° ~10°) _, sm 10

= =2
sin 10° " sin 10° sin 10°

PaBeHCTBO CrIpaBe UIHEBO.

r) ¢0s20° +2sin” 55° ~/2 sin 65° = c0s 20° +1-cos110° -

—25m45 $in65° = cos20° +1-cos110° +cosl 10° -—cos20 -1
PaBencTBO cnpaBeAnusBo.
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57. a) Boiutem H3 ieBo# YacTH NpaByio.

tg2x+1-2tgx  (tgx-1)2 >0
tgx tgx

tgx + ctgx — 2 = tgx + Lo2-
tegx

Tak kak (tgx -1)220; tgx >0 npu Bcex xe(0; %).
HepaseHcTBO BepHO.

6) Tlpeobpasyem apoGb B 1EBOit 9aCTH HEPABEHCTBA, YYHUTHIBAA, YTO

Se_a_m (n g) sm(§+a) =
{3 pl5-(505)

—_——— +
12 4 2 12 4
25m(£+u) 2sin(£+a 4sm(—1-r-+g)cos(-7£+g
3 _ 3 6 2 6 2)_

= 3 ot) T a [1: cz)

2sinf — + — |coy — +— sin| —+—
(12 4 12 4 6 2

=4coi-,6£+%)= 4 —23—cos%—4-sin%= }

=243 cos% —-2sin (—;-. Teneptb paBeHCTBO NPUHUMAET BUI

25cos%—25in%+25in%s 23 wm 2s/'3-cos-§-s 23,
YTO BEPHO NpH MOGLIX 0.

B) PaccMOTpHM neByl0 4YacTh HEpPaBEHCTBA H NEPEMHOXKHM IMEpBYIO
CKOOKy Ha 4eTBepTyIO, a BTOPYIO Ha TPeThIO:

(1 + sing + cos@)(sing + cos - 1)(1 +(coso - sing)) x
x (1 —(cosp — sing)) = ((sing + (:oscp)2 - 1)1 - (cosp — sin(p)z) =
= (sin’g + cos’p + 2singcosp — 1)- (1 — cos? ~ sinp + 2sinpcos@) =
=2sinpcosp 2singcose = sin’2¢ < 1.
HepapeHCTBO BEPHO MpH BCEX .
r) TpeoGpasyem fieByio 4acTb HEPaBEHCTBA:
2sindasin2o + coséa = cos2a — cos6a + cosba = cos2o. = — 1.
Hepasenctso BepHO npH 106biX .

. . 2 . .
58. a) cos® o +sin? o, ecan sm2a=; . cos*atsin‘o=cos*a+2sin’a x-
. . . 1. 1.
x coso+ sin‘o — 2sin’at - cos’a = (cos’o. + sin’ar)’ — 3 sin20,=1- 3 sin*20;;
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y 2 1
CiIn sin2a= —, TO |-— | =
¢ 3 2 (

3 29 9 9
1-2sm2 2 o
—X  ecnu tg— =m.
l+sina 2
1-25in2 2 cos? ZL4sin22o2sm?2 2 cos? E-sm2 S
2 . 2 2 2___ 2 2 _
I+sina sin2E+cos22+2sin21--cos2 (,cos-f.-l-+sin-(—}l-)2
2 2 2 2 2 2
a . a
cos— sin—
2__ 2
a . o o o a
coOs—~sin— - cos— cos— l-tg—
- 2 2 _ 2 2 _ 2.
a, . o a .o a’
cos—+sin— cos— sin— I+tg—
2 2 2,2 2
a o
COs=— CcOs—
2 -2
1-tg—
ecnu tg% =m, T0 - ___.:__’2_
l+tg— +m
. 1 sin2a 1 2 .
B) IMockonbky sinatgo = —, TO ==, 2cos‘a + cosa. -2 =0,
2 cosa 2 : .

OTKYyAa CosO=

=1 i4'/ﬁ , HO _li;/ﬁ < -1, 3HAYHUT COSOL= —-——_li;/ﬁ

o _l-cosa o _ 2_1—\/1-sin2a
2 sina ' sina -’

—ﬁsin (;t-l:—\}l-sin2 a, l+21/5$in2 a+2sin? o =1-sin? a,

3sin? a+2V2sina =0, (3sina+2v2)-sina=0, Ho sina #0,

r) Mockoabky ig

- TaK 4TO sina=}—&?{-_2— Torma cos2a=1-2sina=1-2 - =-—%

3
' 9
2a 1 1 ' ) { 8, 1.1 2
o5 —=—(1+ ==(1+v1- ==+ l-=)==t ===
5 2( cosw) 2( sin®a) 2( 9) 27™3
cosg=iJz, H TaK KaK £<g'-<3—n, TO cosg=—Jz.
2 V3 2 2 2 2 3
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§9. a) lgtgl® + igtg2° + ... + Igtg89° tg1° = 1g89°, .
nockobKy tgl° = tg(90° —89°) = ctg89°, tg2° = ctg88°.
lgtgl® + Igtg2° + ... + Igtg89° = Ig (tg1° - tg2° ... tg89°) =
=lg (ctg89° - ctg88° - ... - tg45° . ... - 1g88° . tg89°) = Igl =
6) lgtgl® Igtg2°..... igtg89° = Igtgl°- Igtg2°.... Igtgd5°-...- 1gtg89° =0

60. a) 1gsin32° . Igcos7° - 1gtg40° - Igctg20°.
Bce stu uucna otpuuarenshsl; ctg20° — Gomiue 1, ero siorapugm no
.ocHosaHuto 10 Gonbwe 0;  cnenoBaTeNbHO, INpPOM3BEACHHE Tpex
OTPMLEATENBHEIX 4HCE/l W ONHOTO TOJNOXKHUTENBHOrO YMCIA YHCHO
oTpMLATENbHOE, 3HauHT, Igsin32°- Igcos7° 1gtgd0° - 1gctg20° <0, |

6) 1gtg2°+ Igtga°+ lgetg2o+ getgd®= Ig (tg2° tgd°- ctg2®: ctgd®) =1g1 =0,

l—cosa

61. Bocnions3yemca GopMynoR tg—= -—— . Torza
2 l+cosa
1--4
thi.HgZ!_Hg?i:l'°°5x+l“°°sy+]'°°sz___ bre .
2 2 2, l+cosx l+cosy l+cosz 142
b+e
1- a _ a
. [,+c+ b+c - b+c-a c+a-b a+b-c _
‘a a+b+c a+b+c a+b+c
1+ 1+
b+c b+c
b+c a+c+a-b+a+b-c _a+b+c =1
a+b+c a+b+c '

7. IlpeoGpa3oBanns BhIpakeHnii,
CORePKAIRMX CTENEHH H JIorapudpMbI

62. a) 3400 " 4300 3400 —_ ( 4)|00 = 81]00 4300 gg3 100 = 64100
ROCKOLKY 81> 64, To 81'°>64'°, a3uaunr, 3'°> 4%,
¢

-1
6) —|0g5-5' u 7' ; —logs'g =-1035(§) =logsS=1,

Nk . 1
7'°"‘| =7"'=7° =1 cnenosatensHo, —logsg =7"s!,

B) 5200 2500 5zoo — 25100’ 2500 - 32100' TaK KaK
32> 25, 10 25'® < 32" suauur, 52 <250,

1
1) logV2 u Iogga; log4w/_ =log2(ﬁ)5=log224= !

z s
|og3§'T = logy(3)™ =~ 4; 3naunr, logeV™ > logs ;;11- .
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63. a) 'logs2 + logs7 = logs (2 7) = logs14; log; 2 + 7) =log;9 =2,
= logst — BO3pacTaet, nockonsky 3 > 1, 3saunrt, log;14 > log;9
noatomy, log;2 +logs7 > logs (2 +7);

6) logs5 —logy3 = logrg-, logs (5 - 3) = log,2; y = log,t — Bo3pacraer

Tak kak 4 > 1, 3Ha4uT, log2 > log..-;, 3naunT, tog,5-log,3<log, (5-3)

B) 3log2=log,8>0, log; (3-2)=log;1=0, 3ua4ur, 3log;2>log; (3 —2),

r) logs1,5 + logs2 = log; (1,5 - 2) = logs3 = 1, logs1,5* = 10g52,25, Tak
Kak y = logst — Boapac'raer u 3> 2,25, 1o log;2,25 < log;3, noaromy
log;1,5 + log32 > logs1,5%

i i .
64. ) BT 4 251088 =g ¥ 1g1100 Y8 4 g5l = 451 @lom Vi) 4

1 1
-1 8 -
+(53 PT) =3:44(83) =%+J3 8? =%+4=4%;

¥
6) 24log,a ’s-z-log‘,;a ~g® =22l _5log,a _l=zlogzaz ~slogsa _y_
2

=a‘“-a-1.
65. a) aglow2 s ¥ s B s 1l 5-175;
(7|og72)2 4 4
l . .
. ~loge 5 ; J :
6) 362 o8 427 log210 6 L =-i+-l-=24+m=0,34.

lg8+lg18 _lglaa 1g122 _2ig12 _
21g2+1g3  Igl2 - Igl2  Igi2

6) 2logy 33 —2logg310 = log 39 — l0g 3100 = 'Iog§_3 % = log(,,3(0,3)2 =2

66.a) —

s

gy 318243185 _Ig8+1g125 1gl000_ 3 _ ..
1g13-1g130 g0t g0l .-1 °

r (2log:2 + log3)(2log,26 - log;,3) = Iog|212 . |0g|212- =1.
67.3) 256°Yc” npu a=5;
logs25 + logsb® + logs o7 =2+3 logsb + -;,- logsc;

0,00165*

A

6) npu a=0.2, >0, ¢>0;

Hi



2 .
10g0.20,0016 + 4 loge b —logosc " =4 +4 logob -1 % logo 2¢.

68.2) logex = 2log(10 + 3 log,81 — -i- loga125;

_1o? ¥s® _100-27

=108;
Y1252 25
6) log, X=-2—10g| l6—l0g| 8+l0gl 28; X= ﬁgs.28=4.
3 3 3 3
- 832-412. )
69. 2) 832-412.98  7,832-1,8981 05381
5,2562 27,6256
2
102,3 . 104653 36594
o214 6341  4,5101-6,341 )
70. logs2 logs3 - logsd loggs - log;e9=
182 lg3 Igd 185 g6 lg? 168 189 82y 010,

g3 lgd4 ig5 ig6 1g7 1g8 1g9 lg10 Igl0

Go1WB-nBen_3-1 2
Y341 Gier 341’
JEr2e (J6+2(6-2) 6-4 2

Jo-2  J6-2 Ve6-2°
Iogz(f-l)+log2(ﬁ+2) log?_‘/..2 +log2J- 2

= logy 2~ log, (V3 +1) + log, 2 - 1og2(J— -)=2-4.

71. ITockonbky

§ 3. Dynxknuu
8. PannonanbHbie QyRKIHA
72. a) Ilycte AB=CB=DC=y, B ¢
Torna CF=BE=Z%, AE=DF=282.
2 2 A h d
§=B8C+4D L. ~E F
-2
J"
S0 = HH;_ 3 (2”"‘[_).
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6) Mycts BE =x, torsa AB = BC =CD=2x=EF, AE~ x3
TepumeTp Tpaneuuu pabeH: '
P()=2x+2+2+ 22 +23x =2 (4 +3).

73. '

A B,
_a) Iycts AB =x, Torna BC = AC = A4, =x, v
AD —-'i—- OG6BEM NPU3MBI paBeH: ‘
V = Sanc - Adv; Shac = SBC-4D. A B
37 ' D
y(x)—-_;. ."‘E.x.-.x‘,;_ . C

6) Ecnu 06bEM Npu3Mel v, TO CTOPOHA OCHOBAHHA AB = 3’%

' {4v ,4\'
Seox = Papc + AAy; Papc=3: 3|—, AA,=AB= 3j—=;
Gox ABC i ABC J; 1 J;
4y 4v 16v2 16v?
S,u=3~i’—'—-i’—— =33 .Ome'r:So=3‘3I——;.

74.1) x=Asinof +x,; 2) v=x'(f)=Ancosot.

75.

a) -8B B6430Mun, II-BAB74acos; :

6) Itypucr— 4u+15=55u, I Typuct— 2,5+2= 45q
B) I Typuct — 4 u, Il Typuct — 82 4 30 MuH;

r) 1 rypucr— 1uac, Il Typucr- 2,5 vaca;

1) | TypucT 10 OCTAHOBKH ABHIAJICA CO CKOPOCTBIO V =2To =5 (xm/u),

ROC/IE OCTaHOBKH V = %— =131 (xm/u);

13



: 2
I Typuct no ocraHoBKM -v=—2—0§=8 (xM/u), MOChHEe OCTAHOBKH

v= % =10 (km/u);

e) Cpennsis CKOPOCTh ABIKEHHS NEPBOrO TYPHUCTA V = :—2 = 7%(KM/H),

BTOPOTO TypHCTa V= ? = 8% (xm/4),

76. .
a) 1) (~0;-3]V[-2; 1,5)

TS 0 123 =
2) [3; 2] A(1,5; o0);
3) Xmax ='—3ay(-3) =2a5axmiu=_2s ,}’(“2) =0:5;

4) Ymax=3,5 mpit x=1,5, ypmin=0,5 npu x=-2;
5)sTouke x = 1,5, y(1,5)=3,5; 6) Ha (—0; 1,5) u Ha (1,5; 0);
7) HM YeTHas, HY HEYETHAA.
6) 1) dyHxuus Bo3pacTaeT B KaXAOH TOUKE HETPEPHIBHOCTH;
v .
1
—4 0
2)' HET; 3) HET; 4) Ymax = HET, Yuin=0, mpux=-2,0,2; ‘
5) B Toukax -2; 0; 2; 4; 6; 8; 3HaueHHs QYHKLUKH B HUX paBHbi 0;
6) na (—4; -2), (=2; 0), (2; 4), (4; 6), (6; 8);
7) Hu veTHas, HY HEUETHaA,
B) 1) BospacTaet Ha (—0; —3]U[-1; 0)(0; 1][3; );

2) y6biBaer Ha [-3; —1]w(1; 3];
3) Xmax =3, ¥(=3)=-15, xax=1, y(1) =2,
Xmin=~1, Y~D)=-2, xmn=3, ¥(3)=1,5;
4) Ymax =2 1pH X =1, Ynin==2 npu x=-1;
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5) sTouxe x =0, 3HaueHUA GYHKINU HET B ITOM TOUKE]

. 6) HenpepbiBHa Ha (~00; 0)U(0; o0); 7) HedeTHas.
r) 1) Bospactaer Ha (—»; -2,51(0; 2,51;

T3 a0 3 V=
2) yGbiBaeT Ha [—2 5; 0) U[2,5; «);
3) Xmax = 2,5, (=2,5) =2,5, xpmax = 2,5, ¥(2,5)=2,5,
Xmin = 0: y(O) = 0:5;

4) Ymex =2 MpH X =-2 B X =2, Yun=0,5 npux =0;

6) HempepbIBHA NPH BCEX X; 7) uetHasl.
77.2) D) : x> +2x-8#0, x#—4, x#2,
D) : x € (—o0; —4nA—4, 2)(2; +w0);
6)x*~ 120, =12+ 1)#0, x#1, x#-1,
D) : x € (=o0; ~I)A(=1; 1) (1; oo);
B)x -0 +20%0, x2V5, x2—V5, x#2, x#-2,

D(y) : x € (—0; =5 YA~ ; 20 A=2; 2)(2; V5 )u(f );

r)3x2—5x+4¢0 D <0, D(y):x e (—o0;).

78, a) ¥ -x#0, x(x* -D=#0, x#0, x# 1, x#—1; npoMexyTku

HenpepbIBHOCTH (—o0; =1 ) J(=1; 0)(0; 1) (1; «);
6)x-1#0, x= 1; HenpepsIBHOCTH Ha (~0; 1) (1; );
B} X # 0. OyHKuMA HenpepbiBHA Ha (—o0; ORA(0; 0);
1)3x° -2 +5=0, (x+ 1)3x* -5x + 5) =0,

x=-1, 3*-5x+520 — T.k, D<0, TO yHKUMA HETIPEPEIBHA Ha (—0; —l)u(—l co)

79,

I0Ka3aHa;
: Cao S(x)® skt -5
_G)y( %) A=(-x)? 1-x2  1-x2 _
2) (%) = () (%)% +2) =x* (x? +2) = y(x) — yeTHas;
A y-x) = =212 |=x|+2 |x|+2

) ——— (—)—2 = y(x) — ueTHad.

=-y(x) - HeYeTHas,

80,
+ - +

a) y(x) = (=)’ -3(=x) = =+ 3x = (x* - 3x) = H(x) ~ HEYeTHOCTb A‘

a) 22150, (x=13x>0,
3x

P O
. - had
0 1

v
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¥3)>0, y(%)<0. YED>0 y>0 mpH xe (-0 0) Ul w),
y<0 npu x € (0; 1);

6) x2-4x-5 5o, (=9)x+D

>0 ey Y(8)<0, y(4)>0, (~4)<0, |
20)<0, y(-2)>0; ToteTotos
y>0 npu xe(-3;-1)u(;5), =3 -1 3 5
y<0 npH xe(-o;-3)u(-1;3)u(5®);

s)l-zs"'3>o, ’ + -+

- o T — >
5-—x—2x+3>0’ 2% 5

5-x
8-3

- 250, (9)>0, (4)<0, ¥(0)>0; >0 npu
-X

xe(—w;zé)ws;w), <0, npH xe(2§;5);

r) y=2x2-5x+2, 2x2-5x+2>_0, + -+

2(,x-%)(x-2) >0, y>0 npu

v

=
~Q

xe(—oo;-%-)u(z;oo), y <0 npu xe(-;-:2)
81. ‘

a) y = 4x® + 3x — 1. Tlpoussonnas pyHkumm: y'=8x+3 . Kpuriueckas

Touka: 8x +3 =0, 8x=-3, x= _3, - +

v

y'(0)>0, y'(-1)<0,

1

3
3HA4YUT, X = ——8“«— TOYKa MHHUMYMa, (l))’HKHHX BO3pacTaeT Ha

3 3
~—; ©), yObIBAET HA (=00, — —
[ 3 ©),Yy (°° 8]

6)y=1- 2 . Ipoussoanasn GpyHKuMM: y’ =-2—2 .
x x
+ o+
y'()>0, y'(=3)>0; : 0
thyHkuusa BospacraeT Ha D(y).
116
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8)y = (e ~1)*-2. Tpoussonmas: y' = 4(x~1)°.

Kputuueckas Touka x =1, - +
Y(3)>0,y(0)<0; 1 "
-x =1 — TouKa MHHUMYMa; =
¢yHxuus Bospactaet Ha [1; ®), yGuiaer Ha (—o; 1].
r) y= £_+_l. =14 _2_ - -
x-1 x-1 O (.
IMpoussoanas: 1 -
(x—l)—(x+l)=x—l-x—l_ -2
(x-1)? =-D*  @-p*’
Kputuueckas Touka x = 1. »'(3)<0, y'(0) < 0;
®ynxuus yosisaet Ha D(y). K

82. /”"“"
a) y=3x-5; T R

D(x):x€(—o; ) ; E(y):y e (~0;0);

Hymu: 3x-5=0, x=l-§-;

NPOMEXYTKH ' / s
3HAKOMOCTOSHCTBA:

y>0 npu xe(l%;oo),y<0 fpu xe(-oo;l-32-);
IKCTPEMYMOB HeT, Y’ = 3 = const, ¢yHkuus Bospacraer Ha D.
6)y =~2x2 ~7x+3; D(x):x€e(-m:0);

y;zx’—7x+3

E(y):ye(—3%:°°); ‘li. .

. . ST, >
Hynu:2x2—7x+3=0, x|=%. x3=3; 1\/
P ¥ ZER)

NPOMEXYTKH
3HAKOMOCTONHCTBA:
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y>0 npu xe(—w;%)u(&oo), y<0 npu xe(-;-;3);

Yy =4x-7,4x-7=0, x= li— — TOYKa MHHUMYMa,

3 1 - + y
4 8 ) 3

¥'(2)>0,y'(0) <0, 4

BO3pacTaeT Ha [l%; oo); y6bIBaeT Ha (-, l%];

B)y=2—-}x; D(x)rxe(-w;w), E(y):ye(-w;0;

1
Hynu: 2-=—x=0,
y. i

x=8;

MPOMEXYTKH )

3HAKOMOCTOSHCTBA: o] 1 3

y>0 npu x<8, y<Onpux>8; y= —-‘1; — thyHkums yGsiaer Ha D(y);
NDy=12-4x-x% 4

D(x): x & (~oo; ) ; xo=~2; yo=16;

E(y):ye(-0;16); Hym: 12 - 4x —x2 =0,

X+ 4x—12=0, x; =6, L

X2=2,y>0 npu xe(-6;2),

y<0 npn x e (-»;-6)(2;x);

+ - v
-2 - B 2
y'=-4-2x —4-2x=0, 22 z

x=-2, y'(0) <0, y'(-6)> 0, x = -2 — TouKa MakCuMyMa,
Y(=2) = 16; Bo3pacTtaet Ha (—0; ~2], y6biBaet Ha [-2; ©).
83.2) y=2- —_, : o)
x+1 :

D(x): xe(~wo;-DU(-L0); :

E(y):ye(-w;2)U(2; ) ;

9
|
o
.
.
.
.
.
.
.
.
-eal
[

—
b
+
Ld
!




NPOMEXYTKH 3HAKOIIOCTOAHCTBA:

+ -+
OO >
-1 1
T
21,0, o=+ 1)>0, 32)>0,
n0)<0, ’
_y(—2)>0 y>0 npu xe (- —l)u(— »), y<0npn xe(-1 ),
3
(x+?’ ‘
r('_2)>0 yy(0)>0 -+ _ + . SHaK y'

W >

KpUTHYECKas TOYKa -1
x=-1; skcTpeMyMOB HeT; GyHKUUA (bospacmer Ha (—o0; —1)(-1; ).

6)y=(x~ 2’ -1; D(x) X € (~00; 0); EQ):y & (~o0; o); Hynu:
(x-2-1=0, x~2-1)(x*-4x+4+x~2+1)=0,

=3 -3x+3)=0, x=3 mmx-3x+3 0 — ypaBHeHue
peleHuii He HMeeT;
NPOMEXYTKU - + 3NaK y
3HAKOMOCTOSHCTBA! : :-:; : >

y(4)>0$ )’(2)<0,‘y>0
npu x € (3; ), y<0

npH x € (—oo 3)
y =30~ 2y,
3(x-2)=0, x=
+ + anak y’
\2' L

Y@ >0, y(0)>0,
IKCTPEMYMOB HET;
d)yukuy‘m Bo3pacraeT Ha D(y).

+l I,
—-|+—-4—,

B) y==
X

D(y): x € (~o0; 0} (0; 0);
E(): y € (1; ®); Hyneil uer;
y > 0 npu Bcex x € D(x);

- x =0 — KpUTHYECKas TO4KaA; . .
Y'(])<09 }"("l)>0, ’ 0 A =




Bo3pacTaeT Ha (—0; 0),
y6biBaeT Ha (0; ).

Ny=4-(+2)"
D(x): x € (—0; w0);
EQy): y € (-o;4];
Hym: 4 - (x +2)* =0,
x+2)'=4, x+2=42,
X = ﬁ -2, 4
xn=-32 -2 ' ‘

NPOMEXYTKH 3HAKONOCTOAHCTBA!

+ — sHak Y’
-0 O >
-V2-2 2-2

y(-2)>0, y(3) <0,

>

y(-10) <0; 4
y'=—4(x+2), o— >
—4(x+2)' =0, -2

x+2)Y=0,x=-2,

y'(0) <0, y(=3) >0, x =-2 - Touka Makcumyma, Yy(-2) = &
~ BO3pacTaer Ha (—oo; —2), yObiBaeT Ha (—2; ®).
84.

a) 6)

v
y=3x-2 v T '

-3

esesmnsecscscssnnnaenth)

ymxledx-$
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B)

85,
a) [lpu x 20 y=3x+x,

y=4x, npu x<0 umeeM
Y=

6) x>-x+2=0,
x—-x+2=0,
x=-2, x3=1,

npu x € [-2; 1]

y=r-x+2,

npu x € (~o0; —2)\(1; )
y=x2+x—2;

B) npu x > 3 nMeeM
y=2x—x+3’
y=x+3,
npu x <3 umeeM
y=2x—(_X+3)’

T y=3x-3;

r) mpu x>0 uMeeM
y=xz—4x+3,
npu x <0 umeeM

y;x2+4x+3.

r)

>
;’

o y=3x+|x|

]
~N

o
- 2%
1

v
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86.

a) Mpu x>0 nmeem y=-'7ﬂ

X

npH x <0 umeem y=—l—l,

6). y=met2;
X

B) Ipu x>0 umeem

x-2 2
’ y=1-—;
X

y=

npu x <0 umeeMm

~

............

87.a) x>=x+6, x’—x—-6=0, x; =3, x;=-2. OTBer: 1a.

6)3=4u+n,x¢o,3=4u+n«,3=4ﬁ+4x,
X

4x2 +4x-3=0, D=16+48=64,x;=

OTBeT: na.
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B) x* =2x2+1x* -2x?-1=0.

D=4+4=8, *=1+ 2, ¥*=1- 2 —kopuu ecms,

x*=1-y2 - xopHelt Her.  OTBeT: 1.
r) ;1-2-=x2—2,x¢0,l=x4—2x2,x4—2x2—l=0. Mycts 22 =y,
X

D=4+4=8 x*=1+42,2=1-42,

F=1+ V2 —xopnu ectb, x*=1-.42 — kopneif Her. OTBeT: Za.

88, a) dynknua y = x* — 6x + 2 onpenenena na [0; 1]. y(0)=0-0+2>0,
y(1)=1-6+2=-3 <0. VpaBHeHHe MeeT KOPEHb Ha XAHHOM NpOMe-
KyTKe, T.K. GyHKLNA HENpEPEIBHA H OHA MPHHAMAET 3HayeHue 0.

6) y(l)=1—-3+-;-'-_=—'l% <o, y(2)=l6—12+%=4%>0, ypasHenue HMeeT

xopeHs Ha [1; 2].
B) y(1)=1+3-5=-1<0 mr y(x) =x" + 3x =5 ~ HenpepriBHOlf Ha I;
W2)=132+6-5=33>0, ypaBHeHune nmeeT Kopens Ha [1; 2].
r) y=4+2x° =x’— uenpeprBHa va I; y(-1)=4-2+1=3>0, .
W(2) =4+ 16 - 32 <0, ypaBHeHHe HMeeT KOpeHb Ha [-1; 2],
89. .
a)y;=4-3x n y,=x+2. 6)y,=xz,-2x P Y=

Otser: x € {0,5; ). Onrset: 0; 1.
1

B) ) =— U y;=4x.

. X

OtBeT: x € (~0; ™).
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8
)y =x u y2= 6)y1=|1-x|uy,=2-x|
NUA K

1 3
by I

] .
b= -:-o---j---
CHE) H 9 X

cpemsnassane

L

OrseT: 2 v npubnusutensyo ~1,5.  Otser: -0,5; 1,5.

1
B))’|=x3"}'z=-;- ] Dy, =x-1juy,=3-x|

»

N

Ortser: -1, 1 Otser: -1; 2.
91.
M3 ycnosusa Haitaem a n b,
1=2a+b, _ _ o
{10=5a+b. 3a=9, .a-3.b— 5

Otser: a=3, b=-5
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9. - .
a) . . 6)

B) r

I
) €)

a) a> 0, Taxk Kak BETBH NapaGoNbl HANPaBJIEHb! BBEPX;
b
b> 0, TaK Kak abcuucca BepuIMHBI Napabobl, xg = 2 <0;
a

¢ <0, Tak KaK OpAWHATa TOYKH MepeceyeHua rpaduka c ocsio Oy oT-
pHLaTesbHa;

D> 0, Tax xak napabona nepecekaer och Ox B ABYX TOYKAX;
6) aHanornuHo a) umeeM: a<0,5<0, ¢c<0,D=0;
B) a>0,b<0, ¢>0,D<0;r) a<0,b<0, c=0,D>0;
n) a<0,b<0, ¢<0,D<0;e) a>0,b6>0, c>0,D=0;

93. a) MOXeT, HanpuMep: y =x%, y =c;
6) Moxer sMHelHHas q)ynxum HanmpuMep y = = ax; n) He MOXeT.

9. a)y—l—l-+|—;7,6) y=@+-x]xD;

B) y-—x—z—+x3
PARS I

“’l‘ D) y=(x*+8)+ (25 -3x).
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2¢“ -3 = y(x) - yeTHas;

95.2) pi-2)=5(-x)¢ -2(-x)? -3 =5x
6) y(=x)=4(=x)° = 2(~x)® +(-x) = ~4x® + 223 = x = —y(x) — HeueTHasn

B) y(-x)= —3—~- = ——3—— = y(x) — ueTHad,;
(—x) x2+1-
y(x) — He4eTHas.

=—?=—

0 Hox)=-—s
(%" - x
9. Tparonomerpuveckne pyHKRUHH

96. a) cos’x # 0, x¢-2—+1m neZ;
6)'l+25m2x¢0, sin2x¢—%, 2x £ (-1) (——)Hrk keZ
x = (-hk+! n+ﬁ, keZ;
12 2
cosx#-{é-, x#ilg-'*-Zm, neZ;

3 3
B ﬁcosx-—#O, \Bcosx#-, COSX # —=,
) 2 2 %3

r) sini-cosiato, sin=#0 um cos£¢0,
2 2 2

keZ, x=nk, keZ.

x  Tmk
— % a7,
. sinx20, sinx <0,
97.a) sinx-cosx20, {cosxzo {cosxso.
h 3
¥y
X
2

/
4l
4

0 2z ¥
3z X
2 2
neZ.

n
Orset: xe[nn; 3 +7n]
x20,
6) n n — HeNble NONOXUTENbHbIE YHcna
X# 3 + 7.

B) sin“ x-cos*x20, cos2x<0, -§+21m52x$—~+21tn,
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T 3n
nelZ, 7+1msx.<_-4—-+1m, neZ.

OrtseT: xe[%:-+1m; %:E+1tn], neZ.

sinx 20, 3

n {cosxﬂz 0. - %
OtseT: xe[2nm = +nn; l neZ. R .\ <
2 38 3

~Z
. 2 -
98.3) E(y):ye[-24} 6) E(y):ye(-22);
B) E(y):ye[~1; 5k . D) E(p):yel-k1].

99.2) E():yelyi+o)
6) y=Jl—cos4x,—l$c0s4x50,0<y51/5, E(y):ye[O;\E];
-3 3 ’
-2, E()iyel-o-2)
.2 X 2
2sin 3

3
B) y= = =
cosx—! 1l-cosx

r 'y=tgx+ctgc=tgx+?!;, a+l|22, E(y):y € (=o; - 21U[2; + ).
a

100.23) y>0 npu —12t-+21m<x-l_r'-;—t<§+.2‘{m, neZ,
—§-E+2nn<x<£+2nn, neZ
4 4
y'<0 npun lr-+21tn<x+1t-<3—n+21m, neZz,
2 4 2
£+21m<x<2t-_+21m, neZ.
4 4 _ _
3n n .
Orset: y>0 npu xe(—T+21'cn; z+21m), neZ;
" y<0 npn xe(—}+21tn; -57:5+21m), neZ.

0) y<0, ecnn.l—tg3x<0, tg3x>1 mpu %+1m<3x<-’25+21m, neZ,

l+£'-'-<x<-1-t-+-"—", neZ, y>0, ecnd 1-tg3x>0,
12 3 6 3

127



tg3x < | npu §+7m<3x<2:—+m ‘neZ, 16‘+ﬂ<x<i+ﬂ. neZ
Otset: vy <0 npu xe(1+ﬂ;£+ﬂ neZ,;
12 3 6 3

y>0 npn xe(%+_ﬂ_";ﬂt_+ﬂ‘), neZ.

B) y>0, ecnu sin%<£,

Ie —ﬂt-+27m; Ziomn , X€ --5—n+41m; Z v4mn ;
2 4 4 2 2

y<0, ecu sini>£, xe[12‘-+41rk; %’Hm), kneZ.

Ny >0, ecmn 1+2cos2x>0, 2cos2x> -], c052x>--;-,
2n 2n T b4 -
—T+21m<2x<T+21m, neZ, _'§+""<x<_+“"’ nelZz,

y <0, ecnu 1+2cos2x <0, 2cos2x < -1, cos2x<-——;-,
—23£+2m<2x<%+21m, nelZ, E+1m<x<-2—"+21m, nelZ.
OrtseT: y >0 npu xe(—-;-c+1r.nf, 73["'"")’ neZ, y<0

npH xe(§+m, %Hm), neZ.

101. a) y(—x) = tg(-3x) —ctg(—%) = -tg3x+ctg-’2ﬁ = —y(x) — HEYETHAS;

in(=x)-cos2 (—x) - —sin x-cos?
6) y(—x)=s'"( X)-€0s”(-x) - ~sinx-cos” x

(-%)

(P -] [-Px]_ [ A=
B) )’(-J‘t)=sn{ (ix)z-lx]=su{ xz—lx)=s"{ x2_:]=

= y(x)— yeTHas;

. x-x
==sin———=- -y(x) — HEYETHas,
sin(—x ~sinx sinx :
r) y(—x)= —S-—) ~cos(-x) = ———=—C08x = ——=cosx = }(x) ~ HeTHad.,
-x -x x
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102. a) Iepuoaunueckas ¢ nepuouoM 7T = ? ;1 0) HernepHoaHeckas;

‘B) nepuonmecxan nepuon T =2m;
ry= =sin’ x+2sinx- cosx+cos x =1+sin2x, nepuoauueckas, T n
103.

a) Mpoussoanas pyHKUUH: cos(x--’i) =y =

6 3 + .
cos(x—£)=0,x-£=£+1:n, nelZ,

6 6 2 2 -
x=—23£+1m, nelZ. K

x
T3

wl®

y' >0 Ha (——;‘-+ 2nn; ZT"+2M)’ n e Z , 3HAYHT,
Ha 3TOM NPOMexXyTKe PYHKLMA BO3PACTaeT;

y'<0 Ha (%+ 21tn;-53£+ 27n), ne Z , 3HaUMT, GYHKUMA HA 3TOM MPOMe-
KyTKe yObiBaeT. B x=23—“+21m, neZ, NPOM3BOAHAS MEHAET 3HAK C

5t
«*+» Ha «-», 3TO TOYKa MAKCHMyMa; B X =-3-+ 27n. neZ, npousBoI-
. Has MEHACT 3HAaK € «—» Ha «+», 3HAYHT, 3TO TOUKA MUHUMYMa.

OrtBeT: BO3pacTaer Ha [--£+2rm; -324-5+ 2mn), neZ,;
ybbiBaeT Ha [2?+ 2nn; -5:-;5 + 21m] neZ;

xmavg=‘2-3£+27tn; neZ, xmin=—532+21m. neZz.

x
¢ o = Usin x) cos;

(l-cosx) -Zsin3i
2

cos-'-2-=0, X=n+2nn, x#2nk, k neZ;

v'>0 xe(n+2nn, 2n+2nn),ne Z .

»'<0 xe€(2nm n+2nn), n e Z TakuMm 00pasomM,

yHKuUMs Bo3pacTaeT npy x € [n + 21n; 27 + 27n), (bym\um! yObiBa-
eT npu x € [2mwk; m + 2nk), cnenosaTenbHO, B TOUKE. x = T + 27tn
NPOH3BOAHAA MEHAET 3HAK C «—» Ha «+», 3HAYHUT, 3TO TOYKA MMHN-
MyMa, 2 TOUKHM MAKCUMYMa HeT, T.K. x = 27k

5-5879 : .



B) y' = 0.5(- sin(%—Zx))-(—Z) = sin(l;——Zx) = —sin(2x—§) ,

A
. 7
~sin(2x-=) =0, = Y
3 3 -—
- ] + ®
AX~=—=7n, nel, 6
3
7 >
2x=—+nn. neZz, o *
3 n
now ' . +
n
x=-‘-5-+7. neZ.y'(x)>0 npu - sx
3

2n n 2z T
(=—+7n, ——+7n),n € Z, 3HAYUT, PN X € | ~—+ TN, ——+ TN
3 6 _ 3 6
dyHKUMA Bo3pacTaeT, ' <0 Ha (%+ nn; %+1m), neZ, 3HAUMUT,
n 2n
npu xe [Z + 7, 5 + nn] tyHKkuus ybbIBaET;

T Sn
=-g+7rn. nelZ,; xm;n=-3—+‘rm, neZ.

Xmax
1 sin 2x
r) y' = ——==—==(-25inX-C0S X) = = —m——
2\/l—sin2x 2|cos x|

- .
@®yHKUNS BO3PAcTaeT Ha (-2-+1m; 1t+1m} neZ, YyObiBaer Ha

- .
[m:; 5t 7tn). ne€Z, Xmax = T, W & Z; TOYEK MUHIMYMa HET.

104. a) Tak Kak y = cos’x — sin’x + sin’x, y= cos’x, Yenax = Vs Yimin = 0,
6)ymin =-3, Yimax = 5; B) Ymin = —‘\/5, VYmax = ﬁ 5
) Yiun = 1, Ymax HE CYIUECTBYET.

105.2)y = 2sin2% =1-cosx;  0)y=vl-cos’ x Asinxi;




B) y=1+2cos2x;

=,

ny= sin(x —.-;5)—.2

PR A ™

{

106.

x|sinx
a) y:'—j——.’
X

npu x>0y = sinx,
npu x<0 y.= —sinx,

6)

_y-:(sin.\'—cos..x)2 =1-sin2x:

B) ¥ =cosx+!cosx , MpH xe(-%+21m: 12':-'-{-27!71), nelZ,

y¥=2C05x: MIpH re(§+27m: %’1»2101), neZ, y=0,

5"



. . Cosx Lt
)y =sinX cCtgx = sinx.———=cosx, xX#7n, neZ.
St x

107.
a) y=%+sin(x—l6t-). 1) D(y):x e (~w; x). 2) E(y):ye[f%;l%].

3) Hynu: l+sin(x-E =0, sin x--’i)=—l,
2 6 6 2

x—% = (-1)"(—%]”/@ keZ, x= (—1)"*'-’6'-+%+ n, keZ.
4) INpomexyTkH 3HAKONMOCTOSHCTBA:

y>0, —£+27tm<xr-7£<ﬁ+21rm, meZ,
6 . 6
27tm<x<ﬂ+27tm, meZ; y<0, —E;-t+2rtm<x—%<—-§+2mn, meZ,

—2—;—+2mn<x<%+2nm, melZ.

5) DyHKUMA HM YETHaA, HH HEUYETHa.

3
. T LS 2z ¥
6 =cos(x-—), cosf x—~— =0 5 1
) y ( 6) 6 > 3 +
A
X—-—=—47n, nelZ,
6 2 o *
4 —
¥ Sr
3 U, o 3
1 H
205l nficann- FRUR, " Sm
“3% T/ H N3 z
Y /10 % x 2 xS » -
s 17 3 N =
-] .

x=—§+nn, neZ; Bogpacrae'rna'[—gum; 23"-‘+21m} neZ,

yObIBaeT Ha [-—233+ 27m; %E+ 21m], neZ,



Xmax = 2—3n-+21m. neZ, Xmin =%+2nn. neZ
7) Hepuoanunas ¢ nepuogom 2.
1 X =
6) y=—tg=—-—|.
)y 2‘;(2 3)
5n

D D(y): i--75ae£+1cm, meZ, —x-at—-Htm,' melZ, x#s—“+2m, meZ.
2 3 2 2 6

2) EQ): y € (~o0; ). N
1 X = x = x n
Hymu: —tgf =-=1=0, tgfZ-=]=0, Z~==mk, keZ,
3) Hynu zg(z 3) g(z 3) 2 37 S
2 Bk, keZ, x=2Tidmk keZ.
2 3 3
4) TpoMexcyTKH 3HaKONOCTOAHCTBA:

y>0, xe(z?“+2mr,5—:-+21m), nelZ,

»y<o, xe(—%+27m: -23£+21m), neZ,

5) OyHKuuS HH YeTHas, HU HeYeTHas.

6) v =r. 1 L 1 >0

2 cosz(f---"E 2 4cosz(-{-£)
2 3 2 3

npH Bcex x € D(p). dyHkuus BO3pacTaer, IKCTPEMYMOB HET
7) MNepnonuunas, nepuon 2x.

vl

..................-..,fg.........._.......

cencsscmnsvsacsnn N“ lewonrancassancsnuan




I n 1 n
=1+ =cos(—=—-x)=1+—cos(x~—=).
B) ) 2cos(4 x) > (x~=)

1) D@): x € (—o; ).
1 1
2) EQ)ye|—:1=].
) EOxye [4il]
3) Hyneii Her.
4) y>0 npuscex x € D(y).
5) Hu uerHas, HU HeyeTHas. |
6) IlepuoanuHas, nepuon 2.
7 e Loin[x=2) sin x-Z)=0 y"
CYETYNTY S a)" " =
A - 4
.\'—£=1m, nel. x=£+1m, nez, K\T
4 : 4 .
3 0
T T
BO3pacTaeT Ha [——+ 2nn, —+42nn|,
4 4 st
T 5n 4
n € Z, y6uiBaer Ha [Z+2nn; -4—+ 21tn], neZ,
y
n 5
Xmax =;+21m, Xmin =T+ 2nn.,
Ny=1-tg2x.

) DO): 22 Zimk, kez, x2Xe™ pez
2 4 2
2) EQ) ye (~x;x).

3) Hysam: tg2x=1, 2.\'=-§+’7tm, meZ, x=-2—+-7§”—, meZ

4) TlpoMexyTKH 3HAKONOCTOAHCTRA:

™ R Tn
y>0, —-12-E+,'m<2.\'<-}+1m, neZ, —%+—<x<—+7, nelZ,.

2 8

y<0, %+mz<2x<§+7m, .neZ, %+£<x<%+;ﬂ2ﬁ, neZ.

2

5) Hun yeTnas, uu HeueTHan.
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6) IlepuoauuHad ¢ nepuoaoM %

7y =- i <0
cos” 2x

npu Bcex x € D(y),
dyHxuus yGninaer.

H
'
.
.
v
x
4
.
H
.
‘
'
]
o
.

108. Mockonbky dyHKuMH I =sin-i% M ;=X HeueTHsle, TO

iGe) = (o) 1 Ya(¥a) = —ya(—Ko); IHAUHT, yy(~%6) = yo=Xo),
T.C. Xg — KOPeHb YPAaBHCHHA.

109. a) sin(n +l) - cos(1r+l) = ﬁ(sin(n+ -;lt-) cos%— cos(n + %) sin-j;E =

= 2sm(1:+———) 2si (_+_),_l.<.’£,i’i+_'_<,,’ .
o 4 4 = -

3HAYMT, ﬁ sin(—+—) >0, sin(1t+l) > cos(n+—l-);
4 = n T

-

1
6) 3n<n’<3—m=, : y

, 4 . clge. } ct‘g/n'
3HauMT, tgr <1, /

a ctgn’> 1, Torna - P (13

(g1r2 <ctgn?; - :
] . 3 5
. i
x
3 -7 {3
B) 1g2 <-1, ctg2 > -1, 3HauuT. tg2<ctg2 ’

2

r, sinl > < cosl <

‘/—25— . 3HaymT, sinl > cosl
110.
a) sina.+ cosa> I, ecan 0<a < % ; sina. +coso. > 1, sina -n}l—sinzu) 1§

Jl—sinza > 1 - sino: Bo3Be.IeM B kBaapar 00e yacTy



1 - sin’a > (1 -sina)?, 1 - sin’a> 1 —2sina + sin’a,
—sin’a. > —2sino. + sin’o, —sin’o > sinat (sino — 2),

. . . b
~sina > sinot -2, 1> sina, 4rto BepHO Ha (0; £y )

6) Tak kak [sina| < 1 <-§, TO cos(sina) > 0.

111,
a) y,=siny u y2=-x.

Oteer: 0.
6) y, =tgy; y»= V2 cosx, . B) Y1 =tgx; y2=x.
kA n n Ortget: 0.
~-—<x<—.0OtBeT: —.
2 2
5 i ; :
: ! : ﬁ :
: : : '
: ! : ;
: ' ' i+-- 47
; AN 5 S
1 + } > ' MR N
-3 x x = & a2 =
' ¢ 2 2 $ 2
3 : : :
5 ' : :
: ! : 5
I') v
Y1 = cosx 1
] ,Vz=l—x2 yo=cosx

Ortset: 0. — t/%/ 5
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10. Crenennas, noxasarelbaas
H Jorapudpmuueckas QynKknun

112.2) 16x-%>20, x(16-x%) 20, x(4-x)(4+x)20.
T S '
-4 0 4
OteeT: x € ¢0; 4] u [0; 4].

6) X’ +8>0, x*>-8, x>-2.
- +

-2

>
>

OTBeT: x € (-2; ).
2
3240, (P +Sx—dp >0,

B) S—x- =20, X
x x

(X +5x -4 20, x(x—1)(x-4)<0.
+

—-A + N — ~ N
0 1 4
Oteet: x € (—o0; 0)U[1; 4].
r)x’+x-20>0, (x—4)x +5)>0.
+ - 4+
-5 4 - :
Orset: x € (—0; -5)U(4; ).

L)ZO,

' : 1 1
113.2) x2.3*-3*120, 3*(x? -2) 20, ¥ (x——=)(x+
3 3B
~ l l .
3*>0 npuBcex x, xS~ HIH x2—=.
»® " el

1 1
OtBeT: x € (-x; — ; o),
( 73-']U[7; )
6) 25°% 120, 25"F >2°, y=2* —po3pacraer, sinx > 0.

OtBet: x € [2am; n+27n], n el
B) 4-3x+x>0, ¥*~3x+4>0, D<0.
OtBeT: : x €.(—0; ).
r) sinx > 0.
Ortser: : x € 2nn, n+2nn), neZ.
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114,
x2-5x+620, {xsz, x23, :n:nmnn i
a) {lg(x+10)=0, x+10#1, :
-0 -9 2 k)
x+10)2 >0 (x=-10.
OrBeT:  x € (—o0; ~10)U(-10; -9)U(-9; 2]U[3; =) .

logs cosx 20,
6) {cosx >0

cosx 21,

y=logs t —BO3pacTaer, {cos 0

cosx=1, x=2nn neZ

y [-2>0 3x>2, 22,
xz—x-2¢0; x#2, x#- 3

x#£2, x# -1
5 /.
OrtgeT: xe(E;Z)U(Z;w). ot _:2’. ) 2
lg(3x2 -2x)2 0.  _ 3x% -2x21
r = lgt — BO3pacTaer, >
) {3x2—2x>0; Y8 P x(3x-2)>0;

2

, x<0 umu x>—,
3x2-2x-120.x21uaH x<——} 31
leH:lHXS—;.

OrBeT: x€(-»; - -;-] U[L; ).

115.2) yx+120, E(y): ye[0;);6) y=25-(-;-)x—l, EQ): ye(-Lx);

B) E\y) ye(-x.x);T) E(y): ye(0;+m).

16.3) E(): _vE[%;Zl; 6) E(y): ye(~;2];

9) E(y) yellio); r) E(y): ye[l;=).

X
117. a) (%) -4>0, 27 >2%, y=2' —po3pacraer, x>2, x <-2.

OTBCTI‘ y>0 npu xe(-0;-2), y<0 npn xe(-2;),

x+3>1, {x>—2,

6) Jlogg(x+3)>0,
x+3>0; [x>-3

X+3>0 ¥>-2

y= logt'— BO3pacTaer, {
Ofger: y>0 npu xe(-2;0), y<0 npu xe(-3;-2).
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B) 2-3*>0, -3 >-2, 3 <2, y=3'-po3pactaer, x<log32.
Orser: >0 npi xe(~w;logz 2), y<0 npu x e (log; 2; )

) {‘/;"4>°’ Jr>4, x>16.

x20; .

Otser: y>0 npu xe(16;), y<0 nmpu xe[0;16).

118.2) 42450, 16-4* -4 >0, 15-4*>0, x— moboe THCIO.
Orset: y> 0 npu Bcex x. ’ ’

6) {Ig(x-—Z)—l>0,

x-2>0; Igx-2)>1, y=Ilgt - Bospm,
lg(x—-2)>1g10, [x-2>10, [x>12,
x>2 - x> x>2.

Otget: y>0 mpA xe€(12; ), y<0 npr xe(2;12).
B) {£;3 > 0, {:‘E;— » x20.
Orser: >0 npu x €[0; ).
r 2-¥x>0, Yx<2, x<8.

Otset: >0 npu x & (8; ), iy<0 npu x € (—0;8).
119. a) p(—x) = 5=+ 5 = 57 + 5* = y(x) - ueruan;
6) p(-x) =lg(1 —(x)) = Ig(1 - x*) = y(x) — uernas;*
B) y(-x)= -;-( ) =22* _ uu yeTHAA, HU HEUETHAA;
P y(-x)=-x-Y(~x) = x-x - vernan.

’ 2 2

120. a) y(~x)=(~x)3 =x3 = y(x) - yeTHas;
- 6) y(-x)=3"-3"F =37%_3* = _(3¥ ~37%) = —p(x) — HeweTHaN;
B) $(-¥) = 2% = 2% = y(x) - verHas,;
Ny ={en* +1=34 1= yx) - vernan,

121 4

. y

a) 1) D(): x e [0; w); ! y=2x -1
2) EG). ye -1 o) o
3) nyau: 2\/;—.1=0, o(, ; 7>
-1 Je=1 1, ry

2dx=1,"Vx = T -1
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6)

B)

r)

140

4) y>0 npu x>%, y<0 npu x € [0; -l-);

, |
5) y'=-=, y'>0 npuBcex x, 3KCTPEMYMOB HET, BO3PACTaET;

Jx
6) MM ueTHas, HY HEYeTHas. A
1Y D(y): x € (—0; 0); y
2) Ep): y € (-2; ), y=4"'-2
3) uymm: 4~'=2, 2%2=2!, I
2x—2=l, 2x=3, x=l,5; 04 l‘s x
4) 4 -2>0, 2%2>2', "—"f .
y=2'-pospdcraer, 2x —2> I,

2x>3,x>15, y>0 npu x € (1,5; ), y<0 npu x € (~o; 1,5);
5)y =4"" In4, 4~".1n4>0, sxcTpeMyMOB HeT, Bo3pacTaeT ha D(y);
6) uu ueTHas, HM HEYETHaA, HE NEPHOAMUECKaA.

A
y

1) DOy x>-1;

2) E() y € (—o; ),

3) Hynu: logy(x +1)=0,

x+1=1x=0

4) logy(x + 1)> 0, ¥

y = log,t — Bo3pacraer,

cx+1>1,x>0;y>0 npu x>0,
y<0 npu x e (-1;0);

5) y'= L ! = ! #
2 (x+D)In2 2(x+DIn2 _
IKCTPEMYMOB HeT, npu x> -1 ' >0, Bo3pacTaer;

6) HM ueTHas, HY HeYeTHasd, He epHOAUYECKas.

1) D(y) x e (~o0; ®);

2) E(y) y € (—oo; )

3) uymn: Yx-2+1=0,
x2=-1,x=1,

4)y>0 npu x € (1;00),
y<0 nmpu x € (—0; 1);

y=Tlog2(x+1)

P S
-

>0. mpu BCEX X, BO3PACTAET, IKCTPEMYMOB HET;

6) HU HeTHas, HY HEYETHad, He NCPHOLITIECKan.



a) y=x-2+1
iy =yx-2

y .

1

. —
|

1 ]

L]

B)y 2- Jx+

123.

log, iI" 1;
5 .

ﬂu. ) ‘

v y

a)x>1, y=x—1,py=5aD,  6)y=

y-sw.g. yslloﬂll“l

of \. x
o 1 = '_;i—v

>
>

. _ _ ’ 2logy x mpu x>0,
B) .-y'= 21*'; : r) y —. logzxz {210g2(-x)-npux <0
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124. 2) Yuou =0 npu x =6 UMU X =-6, Yyaus=6 mpn x =0,
6) Yo =1 npu x =0, Yyuuu ==7 NpH x=-2;
B) Vuang = 3 npH x = §+21|’k, kEZ, yHauM"_‘% npu x=--§+2nk. keZ;

) Vuaus =4 1pH X ==1, Vyauy =0 -npu x=1.
125,

a) yy=log, x u y;=x-3.
2

= logyx

" Otser: 2. OtseT: 3.

B)y, = log>x u y2=2'5"‘.. Dy =2%u y, =11~}

4

p=2""

y:=“.""|

cemvem————

e N S EE TR R
Oteer: 4 OtseT: 3: -3



126.
a)y = log,ruy—x 3. 6)yi=+x 2uy2

klw

2

A 4

Otser: x =(0; 2). Otser: x € [2; 3]
By =2"u y2=x2+1.‘ Dy = log, xuy;=2x-7

Ortser: 0. . OtBer: x € ((_); 3).

127.

y=(log;3)™, y=(logs2)™".
log,3 > 1, 3mauuT, nauGonbiiee 3na4eune neproi Gynkuuu pasHo log,3
npu sinx = 1; log;2 < 1, mno3toMy HauGosnblliee 3Ha4ueHHe BTOPOi

(YHKIKH ZOCTUIAETCA NPH COSX = —1 H paBHO logy 3=

1
10332 T 110832.
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1

4x+1>0, |x>-1

128.2) DO): {75, 7% m ce-Ling
1=x220 | _j<xst; 4

2 ! =1-x°,

! =yl-x“,

1 / 2
-Vl=-x¢ =0,
Jax+1 Vax+1

e+ 1X1-x) =1, dx-4x* +1-x?=1,
—4x® —x* +4x =0, x(4x* +x-4)=0, x, =0, 4x>+x -4 =0,

D=65, x,= ’/6—2'1, = '1'8‘/6—5-Heaxoumn D(y);

X3
x+15>0, | 2

6) D(f) >0 x>0; 2=Igx(x+15), x° +15x=100, .
x*+15x — 100 = 0, x; =-20 — se BXOXHT B D(f), x,=5.

129. a) Tycts x, > x; Ha R, TOrIa paccMOTPHM Pa3sHOCTh
oyt oy 1y .
y(x.) '-)(Xz) - (?) "[3) =§ (5) -(3) <9,

x+1
Wx)<p(x;). Takum o6pasom, y = (—;—) yGsiBaeT Ha R;
6) x; > x; Ha (0: ). Ax)) —fx;) = =log,3x; — log,3x, = logzj—' >0 (TK
2

log,t — Bo3pacTaeT u s 1), a, 3naunT, fx)=log,3x BO3pacraer Ha (0; ).
X3 . ’ .

§ 4. YpaBHeHHS, HepaBeHCTBA, CHCTeMbI YPaBHEHHH
H HEpaBeHCTB

11. Pannonanbubie ypaBHeHUS H HEPABEHCTBA

130.

a) 3(x-2)-5=4-(5x-1), 3x-6-5=4-5x+1, & =16, x=2;

6) 2x-3 =52x-3=5mm2x-3=-5,2x=8 wm2x=-2,x,=4
uan x; =-1. Ortset: -1; 4.

B -2(3-x)=4(x—-1)+5, 7-6+2x=4x-4+5, -2x=0, x=0;

Nd4-30=2, 4-3x=2 wim 4-3x=-2, -3x=-2 wn - 3x=-6,

X =-§- unn x,=2. . OTtBeT: %;2.
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131. )3x+l =2- 4(.7;-5-3)

13x=139, x=3. OTne'r: 3.

, 33x+1)=30~4(x-3), 9x+3=30-4x+12,

6)|-—— SI =4, —+5 4 win 12—3+5—-4,x—3+10=8 W

x-3+10=-8, x= l,x=-15. Otser: 1;-15.
x-3 —ye 3(5-2x)

B) 1- 2 7 , 14=7(x-3)=14x-6(5-2x),

14 —Tx+21 % 145 -30+ 12x, -33x=-65, x= 3 x=132,
33 33

r l—%”‘ﬂ; l—x;2=5 Wi 1¥X;2=—5, 1-x=15 wm

1-x=-15, x;=-14 nmu -x=-16, x,=16. Otser: 16; —14.
132.a) ax~2x=3(x-1), x—2x-3x=-3, (a-5x=-3; npu a#35
OIHO peleHHe; NpH a =5 — Het peuieHnti;

6)a(l -x)+2=3x-ax, a~ax+2-3x+ax=0, -3x=a+2,
3x=a+2; npumobeix a ONHO pelleHHe;

B)x(2-a)-x=5+x, 2x—ax—x—x=95, —ax=15; npH a#O OAHO
peuienue; npu a =0 HeT peleHHii;

r) 5+3(x+3a)=9a+5, 3x - 9a—9a, 3x =0; npn MOObIX @ OAHO pemeHue.

133.2) —;—+x<l,5.x+3,5, x=1+2x<3x+7, 0-x<8, OtBeT: x€ (—0; ),

5x-2 3-x
3

13x>19, x>|-§-. : Ortgert: xe(li;w).
13 13

6) 2)-(3-x)3>6, 10x-4~9+3x>6,.

B)x~4(B -x)22+7, x—12+4x—2x27, 3x2 19, x26§.

OtBet: x € [6% 3 ).

2-3x
3
r) 3+ y

<2x, 14-3x<8x, lix2-14, le%.O’me’rzxe [ll?'—l;oo).

134, 8) [4x=3|<5, —5<4x-3<5, ~2<4x<8, -%<x<2. Otser: xe( --'2--; 2).
2x+ 521, x=-2, . | .

6) Rx+521, [2x+5$—l; [35_3. OtBeT: X €(—~0; - 3]U[-2; 0) .
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o 221 Tleo |x-716 ~6<x-726, 1x<13.

r)4|2—x|< 12, 2-X<3, 3<2-x<3, S<—=x<1, -1 <x<5.

135. 2) j2x -3} 3
x

50, x>0, mockoasky [2x—3|20; 2x—-3 =0, x#-z—

3 3

OrTseT: 0; =) U (=; ),

Be'T xe( 2)U(2 )

x+2

<0, x+2<0, x<-2,TakKak [x+4|20, Ho x#—4.
{x+4|
OtseT: x € (—0; 4) v (4, -2].
B) (x 4|5 -3x}| <0, x~4<0, x<4, takkax [5-3x]=0; 5-3x+0.

6)

2 2 2
xX#* 1=, OrtserT: s 1=yu(1=;4).
3 x € (-0, 3') (3 )

NRx+7(3-x)<0, 3-x<0, x>-3, Takkak [2x+7|20 u x=-3,5.
Otser: xe{-35U3; +).

136.2) x% +2x—15=0, x,=-5, x,=3.

6) 752 +5x=0, x(Tx+5)=0, x =0 u Tx+5=0, x2=--:—.

B)(x-3}x-2)=6(x-3), x-3)x-8)=0, x;=3, x,=8.

r) x2-';"+l—o 6x% ~11x+3=0, D=121-72=49, x; = ";;7

l5 X2=-;'

11-
X3 =

137. a) Ecnu umeerca oOLIMit KOpeHs, TO X—ae=x*-x-3a, —ax=-x-3a,

da-ax=—x, a(3-x)=-x, a =_x_3_ . TIpn atom g 06a BeIpaKeHIA PaBHE
x -

Hymo: x* ——xs-x =0, xz(l-

! )='0, =0 wH x-4=0, x,=4,
x— 3

.
=0 w1 a; =4, OrseT: 0; 4.
6) x*~(a-1)x-3 =45 —(4a+3x+9, 3x* - (4a + 3)x+(a- I +12=0,

2 2 _
Ix°+12 _3x° -4x+12 . Tipn
X ~3):

AP+ 12=(U4a+-a+lx 3a+4=

3TOM a 062 BHPaXXeHHA PaBHBI HYJIO:
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2
w2t 2) g, 22 L(a? —axa12)ex-3=0,
3x 3 ‘ :
3x2 -3x2 +4x-1243x-9=0, 7x-21=0, x=3.
3.9-3.4+12
A B —r————
3.3

8) x2+ax+8=x2+x+a, a(x-1)=x-8, a=

=3.

x-8 -
x-1"
Ho npu 3TOM @ KaXIoe u3 JaHHRIX BhIpOKEHHH oﬁpamaerca B HOMb

TaK uTO x’+———x+8 =0, Px-D+x-8x+8x-1)=0,

x3-x2+x2-8x+8x~8=0, x3=8 x=2. Ilpn x=2 nomyuum
a=-§Li:-=-—6. . Otser: -6.

r)2xz+(3a Dx-3=6x-(Qa-3x-1,
4% - (2a- 3)x @Ba-Dx+2= 0
(Sa-4x=4x*+2,

4x2 +2 4x2 +4x+2

Sa-4= , as= . Ilpu sroM a . o6a 3Ha4YCHUS
X X

2
ROMXHEI 00PAIATECA B HOMB, 2x2 + (3 .ix_-;_tixLZ_ - l]x -3=0,
. X

2x2 +%(4x2 +4x+z)-x—3=o, 1052 +12x2 +12x+ 6 -5x ~15=0,

2% +7x-9=0, D=49+9.-88=841, x,=-7j;4“84l,x2=—7i29,

44
4..1_+4--l-+2
x=1 wmwm x= -2 . Torma a= 22220
2 11 1 1
2 2
81 81
az=4-m—4--l-l-+2=4 T _481-14.11 _
9 ~5.9 -5.9.11
1l '
2.85 34 34
2B M o g M
59" ) 599 99 - 99’
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138.2) D=(k+4)% -4k +T)(k—1)=-3k2 -16k+44, —3k% -16k+44=0,
wm k=2, k, =-7%; npu k=1 Taxxke OAHO pelIcHHE.
Oteet: k=2, k=-7%— H k=1

6) 9x2 -2x+k—-6+kc=0, 9x+(k-2)x+k-6=0,
D=(k-2)2 - 4(k - 6)-9=k* - 40k + 220,

k% — 40k +220 =0, D, =1600 - 880 =720, k‘=.“_°+2_ v720

ky =20+ 645, k2=i‘9-‘—2—— “72_0, ky =20+645.
OtgeT: npu k=20 + 6v5 u k=20-645.

B) D=(2(k-1))> =4-3-(2k—5) = 4k — 8k +4— 24k +60=4k> 32k +64,

k2 -8k+16=0, k=4 npu k=4; npu k=2,5 TaKkxke x = 1 — OAHH KOpEHb.
Otset: mpu k=4 n k=2,5. _

r) D=36-4(k-2)-3k =36-12k> +24k, —12k? +24k+36=0,
k2 -2k-3=0, k =3, k,=-1; npu k= 0— omHo pewenme.
Otser: npu k= -1, k=3 u k=0.

139. a) X1 +X= %;6) X)Xy = _%;

2
B) x{ +x3 =(x, +x,)% = 2% 3y = G) L22.25,4.37_,1,

3 L2 2,.2 _
r) x13 +x3 =(x; +x2)(x|2 =Xy Xy +x3)=(x) +X2)(x{ +Xx3 ~X “Xy)=

3 (41,.2).5. 37+6)_5'_43_Zl§
- 9 39 27°

6x—x2—6_2x-3

140. a) l : =1, x#), 6x~x2-6-2x+3-x+1=0,
X - P, ot

~x2+3x-2=0, x2 =3x+2=0, x; =2, X3 =1~ He YJOBJECTBOPACTCA.

6) 2t B 5 120, x#ok, 2x+D)? +4x% =52(2x+1)=0,
X 2x +1 2
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4x% +4x +1+4x% —10x% - 5x=0, 2x2 +x-1=0,

x=-1, x;= % Orser: 0,5; -1.

8) 22 + 3 = 25 , x#0, x#5 x#-5,
x245x 2x-10 x4 .25
4(x =5) +3x(x+5)-30x _

2x(x% -25)

B

4x-20+3x2 +15x-30x=0, 3x*~11x-20=0, x.=—§, X, =5~ TpHK

4

X2 )ICJIOBMC JIMUWECHO CMBICHA, OrseT: —*3'.
r) ]41 32= sz,xaéz.x#—z M: 32 52=
-4 2-xF (x+2) P-4 (x=2° (x+2)

14(x +2)(x = 2) +3(x +2)% = 5(x=2)2 =0,
14x2 =56 +3x2 +12x +12~5x% +20x - 20=0;

3x2 +8x-16=0, x, =4, x2=11.
= 4
141.2) ~— xz x2 . =2, 4(x2+5)+5(x +4)~ 2(x +8)(2+5)=0,

4x%2 +20+5x2 +20-2x%-18x2 - 40=0. -2x*-9x2=0, x=0;
6) 2x*-5x*+2=0. -

&
2.

X=2mwmxl= -;-,xl.= Ji,x2=- 2.,x3= -J—z-z-,x4= -

= |
B) (3;‘) —3(111-)+2=0, x#0. Mycts -’-‘-——l-=y, Torna
x x x

Y -3p+2=0. y,=2, y,= (a8 \ x2-1=|,x|—l—2x|=0,
*2
x;=-1; x3— 1 =x; ~ xopHeii Her; ‘
2 2 :
r) X +l+ 2" =25, x=0. I[lycrs d +l=y,y#0,
x* x“+1 *

1.5 2 1
+—===0 2y?-5y+2=0. yy=2. y, ==,
y+o-3 Y =5y +2=0. py =2 yy =,
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2 2

xi +1 x3+1 1

_L___=2, 2 ==, x|2_2‘x1+l=0’ xl=l;
X X2 2 .

2x3 - x, + 2 = 0 — kopHeii Her. ~ Otmer: 1.
142.2) 2x% +6x+17>0, 2x2+6x+17=0, D<0, TaK KaKx

a=2>0uD<0,10 2x%+6x+7>0 npuBcex x. OTBeT: x € (~0; ),

6) X’ -32x<0, ¥ 32¢=0, x(x-3,2)=0, x,=0, x»=32; ¥*-32x<0
npu 0 <x<3,2;

B) Bx—2)’ —4x(2x -3) 20, 9%?—12x +4 -8 +12x 20, x*+420
npu mobom x. - Otser: x € (—o0; ),
r) (6x -1)(1 + 6x) + 14 < 7x(2 + 5x), 36x*~ 1 + 14 - 14x - 35x* <0,

x°-14x+13<0; x*-14x+13=0, x,;=1, x,=13; x*~14x+13<0 npn 1<x<13.
143.

(=D(x=2) .. 1
e zo,y(2)<o,y(2]>o,

5 .
=<0, (4)>0. »> - o
y(z) n4) ) : % 3

a)

v

OtseT: x € [1;2]U(3; ).

2
6) x2+2x—3_<_0; (xz—l)(x+3)
x“-2x+8 (x“~2x+8)
(x-1)(x+3)<0, -3<x<I.
Oteer: x € [-3; 1].

B) —X=2 <0 (x=2)(x=3)x-5)<0.

<0, x2-2x+8>0 mpy ao6oM x,

-3)(x-9)
Orer: x e (~0; 2)U(; 5). et T
) 2 3 5 '
x“+5x+4
r) —————>0;
)xz-Sx—6 + - - +* N
4 -1 6

o (x+)(x+4)
(x-6)(x+1)
OtBeT: ¥ € (—0; —4)U (6; ).

>0, (x+D%(x+4)x—-6)>0.
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144.

a) (x—-1)(x+2)(x-3)x-4)<0. + - + - %
Orer: x € [-2; 1]U[3; 4. ——.ozf-ol——;—:—>

4 _ .2 w4 2,2 = + - o+ - +
6) x¥-3x*+2<0; x" ~3x"+2=0, ———o-
=1, x=-1, x3=1/2-,x4=—«f2-; . | 1 ¥

e+ D= D+ V2 Y- ¥2) <0.x € [-V2 ;-11U[1; V2 ).
4—x> 1 (4—x)(1-x)—(x—5)>o

B)x—S 1-x" (x=5)(1-x) ’
4-5x+x*-x+5 x2—6x+9 s (x--3‘)2
(x-5)1-x) P x=5)1-x)  (x=5K1-x)"

(x-3)>>0 npu x=3, (x-5X1-x)>0 npu 1<x<5. .
Ortser: x € (1;3)U(3; 5).

2 2
)12l gpq XA o X 7412
x° X x x

<0,

LoD o (x-3x-4)-22 <0, ¥*>0 mpu x 0.

X + - +
——O—ee O e
Otset: x€ (3; 4). 3 4
145.
2_ _m2 o
a) med_g4=m dm+d _(m-2) , pi m>0 BIpaxkeHHe GObILe HYIA.
m m '
—1-m? -2 .
6) 2'"2 —1=2m] = (m 1)2 , 9Ta pasHOCTb NpU BEEX m
14+m®. 1+m l+m ' ’
2m :
- HEMOJIOKHUTENbHA, IHAYKT, =<1 npu mOGLIX m;
. m
: 2 _ 52 _ 2 :
B) —a—+£—2=a‘ 2ab+b =(',z b) , mpi a>0 m b >0 o3ra
b a . ab ab : :

Pa3HOCTh HEOTPHLIATENbHA, 3HAYMT, %+ LA :
a

a_a+c _ab+ac-ab-bc _c(a-b)

- = = . Ora pasHocTh npu a> 0,
)b b+c b(b+c) b(b+c¢) pasH npH @
b>0, ¢>0un a<b orpuuarensha. Takum oGpasom %<Z:c.

c
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12. HppanuonanbRLie ypaBHCHAS B HEPABEHCTBA
146.2) Vx2+2x+10=2x-1; x?+2x+10>0 npumobex x D <0;

2%-120, xZ%; P4+ 20410=(2x-1)2, X +20+10-4x% +4x-1=0,
3x2 —6x-9=0, x> -2x-3=0, x; =3, x, =—1 — He YHOBIETBOpAET
YCJIOBHIO x=%. OrtgeT: 3.
6) JXZ -16 =x2 -22: rxz _1620’ IXIZ4,
’tx‘-zzzo; 2 v22;
P —-16=(x2-22)% x2-16=x"-44x2+484, x*-45x?+500=0,
Lx2=25 wm x2=20, x,=5, x=-5, x;=-25, x4 =25;
X3, X4 HE YZIOBJIETBOPSAIOT YCIOBHIO [x| 2 y22.

B) N1742x-322 =x+1; {x+120,

~3x2+2x+1720;
17+2x-3=x>+2x+1, 4x*-16=0, x =2, x =-2 — He
. ynOBJ'lCTBOpﬂlOT )'CJIOBHIO.

D) Vx2+9=x2 —11; x2 1120, x<~/1Tumx 2411 ;
x249=x4 =222 4121 x* 232 +112=0, x, =4 x; =4, x3=—7 ,

x4 =7 , X3, X4 HE YROBJIETBOPSIOT YCIOBHSAM.

147. a). Jx+17 -4 -7=4 {x+l720, x2T; ,

x-720; A
x+17-2Jx+1)(x=T) +x=T=16, 2x-6-2/(x +1T)(x~7) =0,

JEAIDG-TN =x-3, (x+17x=-T)=x?-6x+9,
X=Tx+17x-119-9+6x-x*=0, 16x =128, x=8. Otser: 8.

6) wWrx-1+4x-1=3; x-120, x21. l'lycﬁ: Yx-1=y, Torma
2y2+y—3=0,y1=1,yz=—%; froi=1,x—-1=1,x=2 nm {x-1=

= —% — HC UMEET CMBICHA.

B) Vx+7+Jx-2=9 {;’:;;g: x+7+2G+Nx-2) +x-2=81,
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25 +5+2y(x+T)(x -2) =81, 2J(x+T)(x-2)=76-2x,

1/(x+7)(x 2)=38-x, x<38, (x +T)(x~-2)= 1444 - 76x+xz
x*—2x+7x - 14 = 1444 - 76x + x*, 81x = 1458, x =18, Orser: 18.

r) Ax+1-Yx+1=6; x+120, x2-1. IMycts Yx+1 1=y, Toraa
2’ -y-6=0, y,= -1%, y2=2; $x+1=2 wm 9x+l=—l%—ﬂe

NUMeeT cMuicna. x + 1 =64, x=63. Ortset: 63.
x20, .
148. a)J_—J_+J2+x =0; {2 % 0 ¥20

¥2+x) —4+2+x=0, Jx2+x) =2-x, x<2, 8r+x? =4-dx+x?,
6x =4, x=—2-.
3

6) Vr+¥x-2=0; x20. IMycTts “‘»/—=y, torma y*+y-2=0,

1 =-2 y; =1 {x =-2-He HMECT CMbICIIa. 4‘/1:2 =1, x=1;

B) dmh, LN HH-__ x+520, xZ—S Tx=-Tx+5=x+Vx+5,
x+dx+5

6x=8x+5, 36x’=64(x+5), 36x% = 64x + 320, 9x* — 16x—80 =0,

x;=4, x,= -2—90. Xy = —2% OrtBeT: 4, —2%.

1) Yax+1-VBx+1=0; 3x+120, vxz-%. §Gx+rD? -§Gx+1)? =0;
,6/(3x+1)2(|—J63x+1)=o, Px+1=0 wm 1-$Bx+1=0,

+1=0, Poxrr=1, x= -%; 3x+1=1, x=0. Orser: -%;o.

149. 2) J225+x =x2 47, x2-4720, x® 247, x<—/47 wm x 2 V47

225 +x =x* ~ 94x? + 2209, x* - 95x* +1984 = 0. Mycts = y,
'rorzlay -95y+1984=0, y, =64, y,=31; x*=64 wm x*=31,

x,=8, x=-8, x3= V31 -ne YHAOBNETBOPACT YCHOBHAM, X4 = =_431
— HE YAOBJECTBOPAET YCIOBHAM. Ortser: -8; 8.

6) §/x-2 éx—Z, m—sJ(x—2)3 =0, v;——2(l’—3‘/(.x—2)2)=0
Yx-2=0 wm ,|-3J(x-2)2 =0, x,=2, J(x-2)? =

x_2=_-{_-]’ x2=3’x3=1‘ 0’1‘86’1‘:2;3;1.
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8) V2436 =x2 - 54 %% -5420, x<—54 wm x> V54,
x —109x2+2880 =0. Torza x*=y, Torma y*— 109y + 2880 =0

=64, y,= 45x—64ux—45x|-—8x2 -8, '

¥3 =345 uxi=-345-ne YIAOBJICTBOPSIOT YCIOBHAM.

) Yx? =532 4165 -5 =x-2, x-5x% 4163 = 5=5° = 6x% +12x -8
x2 +4x+3=0, x, =-1, Xy==3.

50.3) Vx? -522, x2 =524, 5229, x° <3 wm x23

- OTBeT: x€e(~0:-3]U[3; ).

6) J(x=2)(1-2x) >-1, f(x-2)(1-2%) 20, (x~2)(1-2x)20,

x €[0,5;2]. Otget: x €[0,5;2]

) [x2-1621, x2 1621, x2 216, x<—y17 wm x> V17.
Orser: 'xe(—oo;-q/ﬁ]U[a/ﬁ;oo).

YV Wx =32 +10>0, x2+150, Vx-3>0, Vx-3>0,
w/;>3, x>9. OtseT: x € (9; ).

ola) Vx?-6x+9>3, {(x=-3)? >3, 1x-3p3, x-3>3 u

x-3<-3,x>6, x<0.

OTBET: x€ (_05; 0OU(6;x).

7 .
6) :x—zz-"ﬁzo. 2% +x+1>0; (D <0), sz -2x+320,
+x+1

x2-2x+320, D<0 » X — [IPOU3BONBLHOE. " Omerixe (—o0; ),

25-20x+4x2 <1 |(5-2x)% <1
-185-2x <1, 2<x<3. OrtseT: x € [2; 3].

1) V2x—x2 + 150 + x2 -4)<0, Vox-x? +15(=x2 +3x~4)<0,

Z+3x-4<0; (D<0), sz-x2_+1szo, -x2+2x+1520,
#-2-15=0, x,=$5, x,=-3, x € [-3; 5]. Omer: x-€ [-3; 5).

2
8) V25 -20redal <1, {25 -20x+4x2 20, {(S-Zx) >0,
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13. TpuronomMerpuueckae ypaBHeHns H HepaBEeHCTBR

152, a) cosx+2cos2x=1,

2cos? x+cosx - 2(1-cos? x)-1=0, A
2cos? x+cosx~2+2cos? x—1=0, 4cos? x+cosx—3=0.

cos=y, 42 +y—-3=0, y,=-1, yz=%; cosxy =1,

cosx; = %, xj=-n+2nn, neZ x,= i:arccos% +2nk, ke Z
Otser: —n+271n, ne Z; :l:arccos% +2nk, ke Z.

6) 4sin2x—3sinax-%)%.5, 4sin2x+3sin(-’25-zx)=s, 4sin2x+3c0s2x =5,
Ssinx-cosx+3cos2x—3sin2x—55in2x—Scos2x=0, cos =0,
8tg2 ~x8tgr+2=0, tgx=y, 8’ -8y +2=0,

47 -4y +1=0, Qy-12=0, =1, y= %; x=arctg% +1m neZ
OrseT: arctg-;- +nn, neZ

B) 2cos? x +4cosx =3sin? x, 2c0s? x+4cosx-3(1-cos® x)=0,

2cos? x+3cos? x+4cosx—-3=0, Scos’ x+4cosx~3=0. cosx =y,

57 +4y-3=0, D=16+60="76, x,='-‘-245‘@-, :

x2=;2;5‘,-—l—9, cosx=-2—;-'/l_2; x=;tarccos(:—2—+5il_—9-J+21m, neZ; -

cosx= ;2_'5@ { -1~ He UMeeT cMbicaa,

OrtgeT: iarccos[i%‘/-l—_g-)+2nn, neZ.
r) cos? x +4sin? x = 2sin 2x, cos2x+4sinx-4sinx-cosx = 0,
cosx#0, 1+4tg2x—4tgx=0, 4tg2x—4dtgr+1=0, Qigr—1)2 =0,

s 2tgr—1=0, 2tgx=0, tgx:%, x=anctg-;-+1m, nelZ.

OrseT: arctg%-nm, neZ.
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153. a) sin® x—cos® x___‘+sin2x

, (sinx—cosx)(sin2 x+sinx-c_osx+cos2 x)=

=1+sinx-cosx, (sinx—~cosx)(1+sinx-cosx)—(1+sinx-cosx)=0,

(1+sinx-cosx)-(sinx-cosx—1)=0, 1+sinx.-cosx=0 H
sinx—cos.x—l=0. -i-sin2x=_—l, sinx~cosx=1, sin2x=-2-He

HUMEET CMbICa; sinx=1+ cosxsin? x +cos® x - 2sinxcosx =1 ,

2sinxcosx =0, sinx=0 wm cosx=0, sinx20, cosx <0,

x=-§+27m. x=n+2mn, neZ. OTBET: x=_1—2t+21m, x=n+2m, neZ.
6) cos(Z + x) + cos(= - =1, ,

) ¢ (4 x) cos(4 x)

ZCOS(%) cosx=1. ¥2 cosx =1, cosx=72 ,

€0 E-x .>.0,sin2 -1-t-—x +cos? E—x +2si I cos E—x)=l,
4 4 4 4 \4

T
x=iz+27m, nelZ,;

. 3 . - 3
B) cos? x—sin* x = > (cos2 x +sin? .\')(c:os2 x—sin? x)= >

2 3 e

2

cos® x—sin® x=——, cos2x =, 2x=i£+21m, neZ, x=t£+1m, neZ
2 2 6 12
T n L n
- - -6-+x—-g+x -g+x+—6-—x
r) sin(—+x)-sin(—-x)=1, 2sin - COS =1,
)Sm(6 x) I(6 ) 3 3

. e . \B . P
2 .cos—=1, 2sinx-—=1, ¥3sinx=1, x=(-1) arcsin=+mnk, keZ
sinx-c 56 inx > J_ (D r%v

154. a) cos:i)t+2c:os2 x=1, cos?® 2x-sin? 2x+1+cos2x=1,

2cos? 2x—1+2x+cos2x=0; cosz'x=y,

2y +y—-1=0, y, =-1, _v2=%; cos2x=-~1 uIyu cos2x=?ll-,
n T :
2x=m+2nn, nelZ. 2x=t-§+21tk, keZ, x=—2-+1tn, neZ,;

x=t

EYE]

+k, keZ Ortser: -12£+1m,neZ; il;-+1tk.kez
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6) 4(1+cosx)=3sin% = co ﬁ, 4.2c0s2 X -3sin? X .cosZ =0,
) 41+ cosx) 2 %3 2 2 %2
cos£(8cos-£—3sin2-{)=0. cos5=0, i‘-=£+1rk, keZ, xy=n+2nk, keZ,
2 2. 2 2 2 2
Scos£—3+3coszi=0; cos f-=y,
2 2 2
3y? +-8y—3=(), »=-3, y2=—;-; cos§=—3—ne MMeEeT CMBICHIA;
cosi=-l-; i=iarccos-l-+ 2nn, x=i2arccosl+47m, neZ.
23 2 3 3
OtBeT: n+2nk, keZ; :tZarccos%+41m. neZ.
B) cos3x +sinx-sin2x=0, cos3x+%(cosx—cos3x)=0,
1 1 1 1 1 o
cos3x+—cosx——cos3x=0, —cos3x+—cosx=0, —(cos3x+cosx)=0,
2 2 2 2 2
%-2cos2x~cosx=0, cos2x=0 mwiH cosx =0, 2x=§+nn,nez,
=tk keZ, x=st+ R neZ.OTBET: —4+ = neZ; —~+mk keZ.
2 4 2 4 .2 2
r) 4(1-cosx)=3sin=.cos?Z, 4.25in? 2 -3sinZ - cos? X =0,
2 2 2 2 2
) sin—{(Ssin-)—‘-—?’cbszz-):O.
2 2 2
1) sin-J-‘-=0, %:nn, neZ, x=2nn, neZ;
2) 8sin=-3cos? = =0, 8sin> -3+ 3sin? —-0
2 2 2 2,
X 2 ; . 1. . 'x
'Sm;—y, 3y +8y-3=0, y; =-3, y; =3-; sm3=-3—He HMeEET CMBICIIa;
sinX =L, 2o ¥ arcsind 4k, keZ, x=2-(-D* arcsint+2mk, keZ.
2 372 3 _ 3 :
Otser: 2nn, neZ; 2-(-N* arcsin%+2nl_c, keZ.
155. a) c6s2;:—cos6x 0, -2sm( ; ] sm-i--O 2sin2x-sin4x=0,
sin2x =0 WK sindx=0, 2x =7k, 4x=7n, x’=1tz£, keZ, x=%‘, neZ,
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6) sin x +sin 2x +sin3x =0, 25in4—2x-cosx+sin2x=0,
ZSin2x-cosx+sin2x50, sin2x(2cosx+1)=0, sin2x=0
2cosx+1=0, 2x=nk, cos.x=--%, x=%k-, kéZ; x;-:t%+2m, neZ

OrseT: Ezi keZ; :l:-23£+21m, neZz,

8) sinx+sin3x=0, 2sin2x éosx=0, sin2x=0 win cosx=0,

n : " onn
Wx=mnn, 1€Z, x=5+1tk, k € Z, 3nauur, x=7, nelZ;

} cosl%+ 5x) +sinx=2cos3x, —sin5x +sinx - 2cos3x=0,
sinx—sin5x-2c0s3x=0, —2sin2x-cos3x~2cos3x=0,

<2¢0s3x(sin2x +1)=0, cos3x=0 H sin2x=-1, 3x=§+ nn,

neZ. 1r=--7£+21tk. keZ, x=£+—"ﬁ, neZz x=-£+1rk, keZ
. 2 6 3 4

16. a)

_ . [x#mn, neZ, . o2 _
=3-ctgx; {x # arcotg(~2) + 6 =3ctgx—ctg“x+6~2ctgx,

ctgx+2
ctgzx -ctgx =0, cigx(ctgx~-1)=0, ctgx=0 u ctgx—1=0,

;=-§+1rk, keZ; cige=l, x=%:-+1m, neZ.

Orser: %Htk, keZ, %+1tn, neZ.
6) 1+2cos3x-cosx—-cos2x=0, 1+cos2x+cosdx-cos2x=0,

cosdx=-1, dx=n+2nn, neZ, x=%+£2n-, neZ.

Omser: ~+22, nez.
4 2

15
sinx +1
I1S=1lsinx+11-2sin? x - 2sinx ; sinx =y,

) . , B
=11-2sinx; sinx# -1, x$—5+2nn, neZ;

2y2 -9y +4=0, y, =4, y, =%; sin x = 4 — He MMEET CMBICITIa;

smx=%, x=(—l)/‘16t—+1tk, keZ. OrseT: (—l)"%-rnk, keZ.
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. m T
sinx #F—+ TN, |XE—+ TN
r) gtgv+l————§2; TEIT 2

- A+cosx cosx#-I; |x2n+2mn, neZ;
cos X sin x . .y
—_—t e -2=0, cosx+coszx+sm2—-25mx(l+cos.x)=0,
sinx 14+cosx . .

cosx+1-2sinx-2sinx-cosx=0, (cosx+1)—2sinx(l+cosx)=0, A
(cosx+1)1-2sinx)=0, cosx=-1 wn 2sinx=1, x=n+2mn, neZ - He

' YROBNETBOPAET YCIOBUAM; Sinx= -;-, x=(-DF %+ nk, keZ.

4 T T
3x#t=+mn, neZ, |x#x—+—, neZ.
157, a) tedx—tgr=0; 6 3

n - - N
X4, neZ; Xk, neZ;

sin 2x

—_—=0, sin2x=0, 2x=7n, neZ, x=ﬂ.0'me'r:x=-m,nez.
cos3x-cosx 2 2

sinx
cosx

6) tgx—sinx=2sin2§; x¢%+1m, neZ, -sinx=1-cosx,

8in x —cOs x - sin x — cos X + cos> x=0,
sin x(I- cos x)—~cosx(1-cosx) =0, (1-cosx)(sin x~cosx)=0,
1-cosx=0 u sinx—cosx=Q, cosx=1, x=2mn, neZ; pasfiesIM Ha cosx #0,

tex-1=0, tgr=1, x=%+'1tk_, keZ.Otser: 27, neZ; %H&, keZ.

B) sin x - igx =cosx + tgx; x#lzt-+1m, neZ; sinx-tgx—cosx—tgx=0;
sin’ x
cosx

—cosx—&xt(), sir?x-cogx-—sinx=0, sitf x—1+sitf x—8iny=0,
cosx
sinc=y, 2y% -y -1=0, y; =1, Y2 =-%; sinx=1H

. 1 T '
sinx= -—-5; x =3+ nk, k& Z - He yAORJIETBOPSET YCAOBHIAM;

T

x= (-1)"(— 6)+ nk, keZ.

sinx

. . T . .
r) sinx + sin 2x = tgx, x¢5+1m, neZ; sinx+2sinxcosx= R
. cosx

2 x-sinx=0, sinx(cosx +2c0s2 x=-D=0,

sinx =0, x= nk, ke Z,

sin x cos x+ 2 sin x cos
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2cos’x + cosx— 1 =0; y =cosx, 2)* +y-1=0, D=9,

y|=-l,y2=-;-, cosx=~1, xy =mn+2nk, keZ, cosx=%,

x2=i§+21rk. keZ. OTBeT: x=m+2nk, ke Z; x=i-§+2ﬂk, keZ.

158. 2) arccos 1+2x 2= 2n 1 1+2x _

2+4x=-3, x= --5-, x=-l-,
4 4

==, (0§— ==——,3HAYHT ———=——,
3 3 2 3

1
2

6) arctg(2x-l)=—% » TaK Kax tg(—%)=-l , T0 2x~-1=—1,2x=0,x = 0;

. ox+
B) arcsin

2=—-"-t-, sin(—£)=——J—5-, TO x+2=—£,
3 3 2 4 2
k+a=—43, =443 -4, x=-23 -2;

r) arctg(2— 3x) = %43

v In L
HET pELICHUil, NOCKONLKY vy ¢ (— —-) .

2’2 )
Y
159. n
)
a) sin(ﬂ—x)s-J—E, —coss‘/—z,
2 2 2
cosz—-‘/-Z . : i 2
2 2
3
OtBeT: xe[-%{+2nn; 2}+21m], neZ. "T'

G

> T n 3,
6) ﬁtg(;-x)z-l, tg(;-x)Z—T,

L n T
——t NS ——x<=—+ NN,
6 4 2

-E-nn<xss—n-—1m. nel.
4 12
OtBeT: x € (—E—un; -5—'1-1:"]. neZ.
4 12
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- LX s v
B) sin Zx-sm;—co: 2x cn;;»;

<

1 |
- c0s(2,5x)> =, c052,5x<——.
(255> 2

'2—:+ 21m<2.5x<%1+2'm, nelZ.

4  4nn 8n  4nn .
—t—<X<—+— nelZ.
15 5 15 5

r) sin3x cosx+sinx cos3x5[3—

3

sindx<~—
2

—%+2nn$4x$-§-4— 2nn, neZ,

T n . n nn -
S s BT ez
373 SRt e

160. a) 2sin® x<1, sin? xs !

-

i n
~—t+ANEX<—+17n nel.
4 4

-

8) 3ig22x <y, g22x<

—‘/7;—5 tg22x < ]

v
] ) ]
~—+mnS2x<—+1nn,
6 6

n ™" T nn
L RLT S F SUMNLLLY.

12 277712 2

65679

x 1
-305(2x +=)>—,
os@r e3>

>




B) 4cocf 1 €3 (oed

i

--—3$cos.\-s—:
2

2

PN
4

2+7ms.\r55—7t+1m. neZ
6 6
N 1e22-120 g2 221, gr<-1 u
2 2
1gx21 Iimsi<linn nez.
4 2 2
m
3+2nn5x<n+2nn, neZz,
T x _3n
—+n<—<—+nn, nelZ,
2 2 4

1!+27t)1<.\‘£-:1211+21[n, neZ

OTBeT. x¢ [-721 +2nn; w4+ 2mmyU(m+ 2nn; -3—2”- +2nn), neZ.

161.

‘ , 1 1
a)'cosx - 1;<0,5, ——<cosx-1<—,
2 2
0.5<cosx £1,5,0,5<cosx £1;
——lr-+2mzs.\‘$£+21m, nelZz,;
3 3
6) sinx < cosx, siny — cosx <0,
T 4
ﬁsin x-—)<0, sin(x-=)<0:
( 4) ( y
9
—n+27m<x--z<27m, neZ,

—--3—n-+ 2m1<.\-<£+2m1, neZ,
4 . 4

¢

\

A

Q\

4
N

v

0x



r 1 1 1 1
B in2 +_S_. — < 5 2 +_5_,
) |sin 2x SIS oy —5Ssin2x4 o<
-1<sin2x<0; —n+2m<2x<2mn, nel,

n
-—+nns<x<nn, nelZ

A

X v
2 . 0
Orser: xe[—§+ nn, mn}, neZ : )

2
r) tgx + ctgx > 0, tgx + ?!_.>0, .Eg__’.le
2x

D

2

>0, tg’ + 1 > 0. npu Beex x;

T ki3
tgx >0, ':<x<-2—+m1, neZ. Orset: xe(nn;+2-+1tn), neZ

V3

162. a) sinx -3 cosx > v/3, %sinx——‘lzicoéx >—,

2
3

-
T 3 T

—Cos(—+X) > ——, €OS(—+x)>-—
(6 ) b (6 ) 2

A

Sx
6.
E+21m<-1E+x<-7—‘ﬂ:+21m, nelz,
6 6 6 _
—23£+21m<x<n+21m, neZ;
| I
6
6) loggssinx >1, logg ssinx >logg s 0,5;
y=log,;s 1 — y6uiBaer, sinx <0,5.
' =

Otset: xe(—-%t +2m, —165+21m), neZ -5

o

.
v

B) sinx + cosx < 1,

V2. 2 V2

—sinx+—cosx <—,
2 2

2
V2

o

b

>in
v

2

E+21m<x—-’-t-<Z7—':'+27m, nelZ,
4 4 4

4
y
. z -
1D
T
cos(x—z)<—,, !-/l/ rid
x
4

£+21m<x<21r+21_m. neZ.CTBeT: xe(%+21tn; 2n+2nn), nel

-~

s*
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)

logﬁ co> v > -l Iogﬁ COsx > Iogﬁ{g)

_ s (]
y=log J3 ! — BO3pacTaer, cosx > > 0 K
OtBeT. xe€ (—% + 27, %+ 2m). neZ

14. Hoka3aTenbHble YypAaBHEHHAl H HEPRBEHCTBA

163. a) (02)"-165-375 _ 5[5 s-x416xs3s 5[5
~x2 +16x+37.5=15, x2 -16x-36=0, x, =18,

-

v

!
FNES

Xy =-2;
6) 273 5573 20,01-(10°1)3, 10°° 3 =102 103,

1073 21072433 42 _3-35-5, x2-3x42=0, X, =2, X

=1,
a2 -6x+ 1 x2-62 +0,5 -4.5 2
B) 2% 605 o 2V -6x105 _ 945 12 _6v40,5=-45,
] TR
x—6x+5=0.x,=1, x,=5;
2 -
r 6* - 3’ 3 . 6% L612712x 2 15 315, 6"2"2”'2 =615,
2-]5 6!-—12x.
123 +12=-15, x2-12x427=0. x, =3, x, =9
164.2) 5°. 2.5 ~3.5%2=60, 5% - 253 5% g0,
5 25 A
53\“_%’735%60, 53702 g0, 537 =125, 5% =53, 3x=3, x=1;

6) 4" -3 =303

- 3* 4*
_22x l’ 452 _ = 3_3x__’
V3 B3

243 41223722335 -4% 43, 2J§-2[%)x =6(%)x -‘./3',
8‘(%).‘ =343. (-i—)x =(-i—)lj, x=15;

B) 251 £ 25%2 2553 _gg¢ _21+ 2% 25"
)

L 2% 21024, 25 =210

=896, 2°% -—_896
8
55x _ 8968

, X=2,
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r) §2x-1 +22% —g2¢ _22x+2, '5%_'_22.\' =52x __4_22.\' ,

2x 2x
521+5_22.Y=5’52.l’__20_22.\’. (g] 4_5:5(%) _20,

T )

’ 2
X
165. a) 9"2_l —36v3"'2‘3+3 =0, 9—9--;—6_;~9"'2 +3=0,

3.0 _36.3 +8120. MMyets 3% =y, torna 3y® -36y+81=0,
P12y +27=0, 3, =3, 3,=9; 3" =3 wm 3" =32, 5 =1,
=2, %=1, x,=-1; X3 =\E, X4 =~ﬁ;
6) 53" +34.5% =7.5%, 5.5%434.5% 7.5 =0. 5* =y,
5° +342 -7y =0, W5y’ +34y-7)=0, y=0
57 +34y-7=0, y=-Tn y=-l_-;' 53 = 0 — et kopHeii;
3 .
3 _ R R .1
5°% = -7 —Her kopHeii; 57 =5"",3x =1, ,\-——3-,

B) 16" —50-2%% =896, 4%* -50-4"-896=0; 4=y,

*-50y-896=0, y,=64, y, =-14; 4% =64 unu 42¥=_14 — uet kopHeli; ¥=3
r) 7 _g.¥ y 720, 74 _g.72Vr w720, 72 =y,

YV -8+7=0,y,=7, y=1; 72"/;=7m1!4 7=y, _
2Jdx=1, 2Jx =0, x, = -}1-; x;=0. Oreet: 0; 0,25.

166. a) 3-4% +2.9* =5.6%, 3.22* +2.3% =5.6", pasnennm obe

’ x x
4YaCcTH YpaBHEHUA HA 6% =0, 3(%) +2(%) =5.

2’_ 2 _ 2 _ g = 2.
A A AU S SR ST RIS

Ay 2)' 2
(—3') =1 unu ('3-) =-3—, X|=0; X2=];

win
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s 81" (18} (2 ¥ a2y
018 -8 =227 | = +[8) 2o (2 2) 5.
L27] +(27) _3) +(3) 0

)= 5‘y—'2=0. y3-]+y—l=0,

ullo

(v ) (y? +y+li+(y—l)=0. -2 +y+1+)=0,
X
W-DO2+y+2=0. y=1 unu p +y+2=0 — HeT KopHei; (—g—) =1, x=0;

B) 2.25¢-5-10" +2.4% =0. 2.5 -5.2%.5% 4+2.2% =0,
5) 5Y . (5Y 2 1 (5Y
2(—2-] —5(3) +2=0, (5) = y, 2y —5y+2'=0, hd] =E, (E) =2

X
uan (—) =-I-, \—logsz WK Xy = logs-l-,x2=—log5 2
2 2 33 s
2 2 2
r) 3167 +2-81%F =5.36%. 3.2%% +2.3% = 5.22¥ ,32¢

20 :
2 3 2
3= 2 ~5=0. [=] =y, 3 -—-5=0,
(3) * (2) (3) il

2x 2x
: 2 (2 2 2
H-Sy+2=0.p =1l ==, [=| =1 2) =2,
Yy =3y 34 »2 3 (3) WIH (3) 3
2x=0, x=0: 2x=1. x=0.5.
2dx 2%
167. 2) 33V 432 oy, 3y 3 39 =11, 32f( l)=11

o———

12&-1%:11. 3 =—l'|3. 32"';=32. Wx=2 Jx=

6) Ssm’.x ~ 25005y _ Ssihz.\' = §2c0sx sin2x=2éosx

l-cos? x-2cosx=0; cosx =y, y2+2y-1=0,

yr==1=1+2, y2==1+ 42 ; cosx=~1 - 2 — He umeer cMbicna;

Cosx = —1 +«/5, x =% arccos(~1 + ﬁ)+2nn, nelZ

B) 25|n2)' +2(;(:52 X =3, 2si|12x+21—sinz.x =3. Zsm x_y’

J~+3-3=0. y=3y+2=0, y, =1, y, =2 gsin'x _ s’y Lo
Y

sin’x =0, sin’x=1, x,=nk, ke Z; sinx=1 wm sinx=-1
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Xy =t2in, neZ, m=——+2nl, l€Z
2 2 3 ) !

Orser: nk, ke Z; %+21_m, nez ——;-+21t1, leZ.

i1 1 2 11 2
r3.9% 465 =2.4%, 3.3F $35.2% _2.2x =0,

1 ] i .
3Ys (2\x 3\ 2
3=t +2: =" =0. [=} =y, 3y+1-==0,
G = (3) =0 B) - v
' X
3y2+y-2=0, ==y =-§—; (2)’ = —1— He UMEET CMBICNa; -

GRS

16 (1" 2¢ .
68. a)—E 2 (—2-) s =223, 21 227 ) = 2'— pospactaer,

1,52-3-x, x2-3~1,5, x2-4,5. Otser: x € [-4,5; ;).
6) 35+ <10'8%, 3545 9, 38'+r <32, ;-3 pogpacraer,

P+x<2, X2 4x-2<0, (x=1)(x+2)<0, xe(-21);

2-3x t 3
-—(2-3x) -l+=x .
?) 3(—-'—] <-;». 3.3 2 <372, 3 2 <372 3lSv32)

V3
y=3'-Bospacraer, 1,5x<-2, x<—§-;
r) 45 +e-1 5 glogsd  gxtex-ll L g 4t pospactaer, -
2ax-1151 X +x-1250,(x+4)(x=3)>0, xe(-00;-4)U(3; ).
" 169. a) 0,04* -26-0,2* +2550, (0,2)>* —26-0,.2" +25<0;
02 =y, 10 y?-26y+2550, (y-25)(y-1)<0, 1<y<25;

1502 <25, 5°<57* <5%; y=5'—nBo3pactaer, 0 <—x<2
Orset: x € {-2;0].

6) 9 —84.3°% +%> 0, 32%_g4.3°2 +-3‘-> 0.3%=y,

y-%+%>0. y>0, 3y*+y-25250,
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28
3(_v+T)(y—9) >0 y< —% Hwuy>09, 3 <_—-l;—8 — HE UMeeT CMkicha,

uan 3% >9, 3*>3% y=3'_pospacraer, 2x>2, x> I;

B) 4% -10-27 +16<0. 2=y, >0, >~ 10y + 16 <0.
V-2)y-8) <0, 2<y<8 2<2°<8, 2'<2"<2}, ,=2-
Bo3pacraer. | <x<3;

2+l I e 5 26+l =
r) 2 +5 —520. 2 =y, y>0,

1
1-+—-£2(\. 2_v2—5y+220. (y'—2)(y——l-)20, yS-l- wiun
v 2 2 2

v22, 23'*'.{% i 277122, 22%1<o y=2' —pospactaer,
2v+1<-1, 2x<=-2, x<~-I 2x+1i21, 2x20, x=0.
OtBer A €. -7; - 1JU[0; x).

170. a) x= 3" -3 <0, 3*(x2-3)<0, 3 >0 npu Bcex X, 3HAUMT,

x2-320. -VI<x<43. OtseT: x € [—-\/5\/5]
x1+2¢-15 29015
6) 3.7 4 >1; y=37"~Bo3pacTaer, J‘—-+—x"—>0,

x-4
(x+5)(x-3)
x—4
Vx25Y o570 <0, 5% (12 -25)<0, 5¥ >0 npumoGbLIX X, 3HAUMT,
¥ -25<0, -5<x<5; :

>0. (x+5)(x=3)(x-4)>0. OtgeT: xe(~53)U(4,x).

r) 2% 2 vt ogvHd S5l 49X _8.0% _16.2F >5.-55 -25.5*,

-25.5%, =20-2% >-20-5%, 2¥ <5, pasaenuMm oGe 4acTH HEpPaBEHCTBA

X 1
Ha 5>0. (-ﬁ—] <l y= [%) ~ y6bIBaeT, x 2 0.

15. JlorapndmuyeckHe ypaBHEeHHSl H HEPABEHCTBA

171.a) logi x=4-3logzx, x>0; log; x=y,
Y +3y-4=0,3=-4, y,=1; log;x =—4 um log; x=1;

= —. X3=3:

81



. ' 1
6) Ligx-n=1-lg¥x-9. {Z71>0 Jx>2.
2 x=950; x>0

-;-lg(Zx-— l)+%lg(x-9) =1, —;Ig(Zx-l)(x-9)= 1, IgRx~10)(x-9) =2,

(2x-10)(x-9)=100, 2x2-18x—10x+90~100=0,
2x2-28x-10=0, x2-14x-5=0, x =7+36, x,=7-3J6— ne

yaosaeteopseT O/13. Orser: 7+ 3V6
B) log; Vx—5 +log; ¥2x-3 = 1; {;;f3>>00 x>5;

'—;-log3(x—5)+%log3(2x-3) =1, %log3(x—5)(2x—3) =1, |
logs (x=5)(2x-3)=2, (x-5)2x-3)=9, 24> ~3x~10x+15-9=0,
2x? —l3x+6=6, X =6, x; =—;-—He yaosnersopaer O3
r) 31g2(x-1)-10lg(x-1)+3=0; x>1. lglx-1)=y,

37— 10y+3=0, p=3, y,= %; lg(x=1)=3 nu lg(x-1)= -'3-
x—1=1000, x=1001; x—1= 310, x=1+ ¥10.

Otser: 1 + W.; 1001, _
172. a) 2logs(lgx) =logs(10-91gx), x>0, lgx>0, 10~-91gx>0, T.e.

x>1, lgx<%; logs(1gx)? = logs(10-9igx), (Igx)> =10-91gx

lgx=yp, *+9-10=0, y=-10 wm y=1; lge=-10, x= 10" — e
yHaoBJiEeTBOpAET ycaoBuaM; lgx =1, x =10,
6) 1g3* +x-17)=x1g30-x, 1g3% +x-17y=1g30" - x,

3 +x-17

123" +x-17)-1g30° =—x, lg=————=1Igl0™",
30*
X .
ﬂ—l—z=-—l—, 3F4x-17=3%, x-17=0, x=17.
30° 10* : '
lgx>0, x>1,
B) 2lg(lgx)=1g(3-21gx); {3-2lgx>0, {x>0,
x>0 ] x<2'
g >’
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lg(lgx)* =1g(3-21gx), (lgx)’> =3-2lgx.lgx=-3 um

lgx =1, x, = 0,001 — ne ynosnersopser O[13; x, = 10.

I x-xlg5=1g2% +x-3), x-1g5* =1g(2* +x-3),

t=1g(2¥ +x-3)+1g5%, Ig10% =1g((2¥ +x~3)-5%), .

10°=2% +x-3) 5%, 10"=10"+x-5"-3-5", x-5°~3.5"=0, 5"(x—3)=0, 5*>0,x =3

173. a) Iogzx+l 4 2=5, x#1, x>0, log,x+4logy x=5, 5Slogyx=5,

08¢

log, x=1. x=2.

0) logyx+log ;- x—log; x=6, x#1, x>0, logyx+2+logyx=6,
E)
2log;x=4. logix =2, x=9,

1 1
B) 2Iogﬁx+logx3=3, x#1l x>0, 410g3x+log1x=3’
3
4]0g] X ! =3. 10g3x=y, 4y""l'_3=0,
logy x y
42 -3y —1=0, =1, y= —-i-; log;x =1 nan log; x= —:11-,
- - 1 - 1
x=3; x=34, x= . OraeT: 3; .
g i

r) log ;5 x+4log ; x+logg x =16, 2log; x+2+-§-log2x=16, x#1,
x>0, 2%log2 x=14, log2x=#, log, x =6, x=26, x =64,
174. a) x'8:¥2 =8 x>0, x#1. Tlponorapudmipyem ofe uacts
ypaBHCHHUSA N0 ocHOBaHMIO 2: (logy x-2)log, x=1log, 8,
Iog%x—Zlogz x=3.log,x=y, Y =2y-3=0,
=3, y2=-1 lpg2x=3 wau logyx=~1, x=8; x= %
6) x'98s¥ =125x2, x>0, x=1. logs x-logs x =logs 125+2logs x ,
log2x -2logsx—logs125=0. logsx=y, y*~2y=3=0, y;=3,
y2=-1; logs x=3 unu log5x=—l,x=l25;x=-15-. A

170



8) x'* = 10000, x>0;

lgrlgx = 110000, lgx =4, lgx =2 um lgy=-2, x; = 100, x, = Ttlﬁ

logz x-3

r) x =%, x>0, x=#1, (log,x-3)log5x—log3— 1o£x-3log,x—-2

Myctb logy x =1 nu log; x=2, x1=3; % _9
175. a) 3log2 sinx + log,(1-cos2x) = 2; 3!og§ sinx-»-logz-(2sinz =2,
3log§ sinx +logy 2 +2log,sinx =2 ; log, sinx=y,

3 +2—1=0, y;=-1, y,= %, log, sinx =-1 wna log, sinx= 1

‘W

sinx = -;—, sinx = V2 — He uMeeT cMmbicHa; x=(—l)" %+1tk, keZ,

6) logg, sin2x+Igcosx =1g7; —lgsm2x+lgcosx g7,

1g=2X 2 1g7, =BX =17, cosx - Tsin2x =0, cosx(l — 14sinx) =0,
sin 2x sin 2x

. . 1
- cosx =0 — He YAOBJIETBOPACT YCNOBHIO, SiNX = T; N

xX= (—1)"arcsin%‘- +mn, neZ  Otser: (—1)”arcsin-ll—4 +mn, nel

x+220, {xZ—Z, >4

J.X'f =
B) log, 5 (x- 4)Iog7 x-420; |x24;

tog, 5V*+2 log7s"“ 52 534 X2 =x-4,

x+2=x"-8x+16, x> - 9x + 14 =0, xl"Z—Heynoane'rBopae'r
ycnoBuio, x, =7,

r) 1g(3-5% +24-20°) = x +1gI8, Ig(3-5* +24.20%) = g10* .18,
3.5% +24.20° 107 -18=0, 5*(3+24-4% -18.2%)=0. 5% =0,

24.2% _18.2% +3=0. 2%=y, 24)°—18y+3=0,
87 -6y +1=0, y, ==; Y2 =-;-; 2* =—;— u 2° = l, x=-1x=-2

2
1- J l+-Jl7
x> >

log,(x*-x—-4)<log,8; y= logzt—noapacrae'r, x —x—-'4<8,

176. a) log,(x? -x-4)<3; x2-x-4>0, x<—m

x*x-12<0, (x~4)(x+3)<0, ~3<x<4. OTBeT: x € (-3; =417 ;/F;)U (—_l t f; ,4)
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0) iong—-T (5 -2x)>2; 5-2x>0, x<2,5; IOng__T (5-2x)> ]ogm(ﬁ-—l)z;
y=logpyit- ybbiBaer, 5 —2x < (\/5 -1y,

5-2x<3-243 +1, 2x<-1-2/3 , x>0,5+ V3 . OtBeT: xe (0,5+47 ; 2,5).
B) lg(xz -x+8)21; ¥-x+8>0 npu mobsIX x;

lg(x® - x +8) 2 1g10; y = lgr — BospacTaer, x*—x + 8 2 10,
(x-2)x+1)=20, x<-1 wnn x 22, OtBet: x € (—0; —1]U[2; ).

rn Iog‘/;_l (B-2x)<2; 3-2x>0; x<1,5; log‘/-7-_l B-2x)<

< |03J;:—|(~/7—1)2; )y = log ;7 —BoO3pactaer, 3 —2x < (ﬁ—l)z,
3-2x<7-247 +1, 22x<8-247 =3, 2x>247 -5,
x> 1/— -2,5. . OTtBeT: xe(ﬁ—-2,5; 1,5).

+3>0;
'Iogzxz <logy4 (x + 3X » = log,t — Bo3pacraer; ¥ <4x+12,
(x-6)x+2)<0, 2<x<6, Otser: (-2;6).

- 10-x>0, v <10,
& log, (10-x)+log; (x~3)2-1; {x_;‘:o; {;:3;
6 6
3<x<10; log,(10-x)x-3)21log, 6; y= log, t— ybuiBaer,
6 6 6
(10 -x)(x-3)<6, 10x-30-x+3x-6<0, —x*+ 13x-36 <0,
(x-9)x-4)20, x<4 um x>9. OtBeT:~ x € (3; 4]U[9; 10)
B) Iog,(,\—2)+log|(12—\’)>—2
‘%
: N
x>{ L
lr<tz 25912 A S T T T
log (x -2)(12-x)2 Iog, % y= logl ! - yObiBaer,
3 3 3
(x-2)(12-x)<9, 12x- $#-24+2x-9<0, Y-14\"'33>0
(x=-3)x-11)20, x<3 wm x211.
Omser: xe(2; 3]JU[tL 12).
r) logy s(4 — x) 2 logy 52 — logg s(x — 1);

Ja-x>0

- r<x<d; L L s
x>0 . i 2 3 f

172

177, a) 2logx<2+log,(x + 3); {i >0, x>0; 2log,x<logd+log,(x+3),



togos(4—x)+loggs(x—1)2logys(4—x)(x—-1)2loggs2;

y=logg st —yObiBaer, (4-x)(x-1)<2, 4x-4-x*+x-250,
X +5x-6<0, (x-3)(x-2)20, x<2 uam x >3,

Omser: x e (1;2]1U[3;4).

178. a) lg(x® +x - 6) - Ig(x + 3) < Ig3;

x2+x-6>0, {x<-—3, um x>2, x>2
x+3>0; x>=-3;
(24326) _, . — >
lg——=<1g3; -3 2 5
x+3 R
= lgt — Bo3pacraer; v
2 2 2 _9._1
x +x—6s3, x +x—6-—3x-950’ x“-2x ‘550,
x+3 x+3 x+3
-(i-s—)(’;—”lso (x=5)x+3)2 <0, x#-3, x<5. Otser: (2;5).
X+
3x-1 3x-1 1 3x-1 3x-1
6) logg——<l; ——>0, 2; 1 logy2; <2,
) o<l 5320, 3<x<i logpomo<log2; 52
3x-1-4+2x 5x-5

<0, <0, 5(x-1)2-x)<0, x<1 wmm x>2,
2-x 2-x

OtBeT: ‘x¢€ (%; 1. 7;»»;%?——)
B) In( + 3x - 10) — In(x - 2) > In4; 3 '

{x2+3x 1050, {(x -D+9)>0, N>

x=2>0; x>2 -5 2
= Int — BO3pacracr,

2 - 2 10— 2_

x°+3x 1024’ x“° +3x 10. 4x+8 0, x’ X 2> ’

x-2 (x-2) C(x=2)

@De-2) 5 — B
(x-2) ’ -1 2 .
(x+1)(x-2)%20, x#2, x>-1, x#2. Orterxe (2; co)

r) logy ~X= |5<1; 3x- 5>o Gx=5)x +1)>0, xe(-; _1)u( %),
logs > 5slog33;,3Jlr 33, o573 3so,x+1>0,x>—1.
x+1 x+1 x+1 .

. 5. %mmﬁ)

Ortser: xe(;, ®) . 3

wiw
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179. a) logy(4* -5-2 16> 2 4 -5.2"48> 0 npu mobbix x,

logy(4" ~5:2" +8) > logy4; 4 -5.2"+8>4, 4°~5.2 4450, 2¥=y,
V=5 +4>0, - 1)y-4)>0, y<1 wm p>4, 2°<1,2">4,

x<0: x>2, OmBeT: xe(-o; 0)U(2; ).
6) logﬁ's x+625loggsx, x>0.logysx=y,
Y =5y+620, (y-2)(y-3)20, y<2 mm y>3; logesx<2 wm

loggs x2 3; y= log, st —y6uiBaet, x 20,25, x <0,125.
‘Oreer: xe(0; 0,125]U[0,25; ). '

B lghx2lgx+2, x>0. Igx=y, y*-y-220,(y+1)(y-2)20,

y<-1 uau y22; lgx<-1 unu lngZ;xS%, x2100,

r) log ;| (6 -36%)2-2 6" -36*>0, x<I;

Js

log | (6**'-36%)2log | 5;y=log t - yObiBaer,
s g V5
0 log,S 1

6“‘—36*5(L) , 6136 <5, -6 46.6°-5<0.

V5
6=y, Yy -6p+520, -5)0(=-1)20, y<1 wm

Y25, 6°<I um 6°25, x<0, x2logeS.

OreeT: x e (-o; 0]U[logs 5; 1).
16. CHcTeMBI PAUHOHAJILHBIX YPABHEHHAI H HepaBeHCTB

Ix=7, x=1; 24+43y=-1, y=-1.

180. 2) {2X+3y=—l. {—8.\'—12y=4,

Sx+4y=1, I5x+12y=3;

6) 3Ix-9y =12, x-3y=4,
4x-12y =16, |x-3y=4.

X ¥ )’ — NPOM3BOJILHEIE, 6ECKOHEYHOE MHOXKECTBO pelleHHi.
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x+2y=17, [2x-4y=-14 _, __ _9. 18 _
®) {2x—3y=5; {2x—3y=5; Ty==d y=gi x+ =T,
3 3 2
=4=, . Otser: (4—; 1=)..
x=43 ( 7 7)

5x-8y=0, [S(1+16))-8y=0, <. o o _o s,
n {x—l.6y=l; {x='1+l,6y; S+8y-8y=0, 5+0.

He MMEET pelcHui,

y x_13 'y 5-y 13

18La) {x ' 576 {5-y y 6 x%#0, y#0,

x+y=35; x=5- y,
6% +(5-»)%-6-13y(5-3) _, 25y% 125y +150

_ H5-y)6 T M-y '
yi-5y+6=0, yx0y=5 OrBer: (3 2); 23 3).

Y6-3)20 ¥ =2 yp=3 x =3 x3=2
y 4* y=1 x-y=1 fx-y=1 '
Py =7 \x=nt+y+y?) =T $Prayipi=T;
x=l+y, 9 7 2
1+2 +y+y°+y°-7=0,
{(l+y)2+(l+y)y+y2=7; Ty ARy Y
Y ay=2=0,(y-Ny+2)=0, y =1 y=-2;

$1=2, 5=l Omer:(2; 13; -1 -2).
y .
==2, y=2x,
B x#0, )
) (); N2+y? =t {(x-—l)2 +4x =1,

x —2x+l+4x -1=0, 5x*-2x=0, x(5x-2)=0,
=0-HeyaosaeTeopeTycnosug x; = 0,4
v 0,8. Ortser: (0,4; 0,3).

) x3+y3=35, 5(xz—xy+y2)~=35, xz—xy+y2=7,
x+y=3 x=5-y;

5- y):'—(S—y)y+y2=7 25-10y+y2 -5y+y2ayt =1,

3y —15y+18 0, y —Sy+6 0, y|—2 y2=3 X, = 3 X2 = 2.

Orset: (3; 2); (2;3).

182. a) (x—y)(x -y )=45, (5= y)x=y)x+y) =45,
‘ x+y=35; : x+y=5

2= 2oy [x-¥=3 x-y=-3,
(x=y)" =45, (x-y)" =9, {x+y=5 Wik {x+y=5; .
2%=8, x;=4, y1=1; 2x=2, x,=1, y,=4. Orser: (4; 1); (1, 4)

s



6) ,\':y3>+.\:~’y‘—‘=12. xzyz(y+x)=l2,
X S b 2.2, g
XTyTexTyc =4 x“yAy—-x)=4;

YypaBHEHHE Ha BTOpOE. PALIN 3, y+x= 3y—3x.; y=2x
y—-x

x # 0 u y=0. Pasnenum nepsoe

22 87+ %0 4x? =12, 8% +4x° =12, 124° =12, x—l y=2.

)!, 2_ 6 xx0, y=0.
l---8, y=8x; x2-8x)} =16, 2%.x% =24, ¥° ——l-, x——l-, y=4,
X 32 2
%2 —x_}—28 2 =
r) « (x=y)° =16, x-y=4 wmm x-y=-4,

'y —xy—-IZ ]
x=4+y wm x=-4+y, (4+y)2-(4+y)-y=28 Hm
(-4+y)? —(-4+y)y =28, 16+8y+)y*-4y-»* =28, 4y =12,
¥=3 x=T. -4y=12, y=-3, x=-7.Omer: (7; 3); (-7;-3).

3.3 _4 *(.3
183. 2) {"_,*{ =7 {( 7)y 7y =38 +8=0.
x .y =-8 -y -8
y"—"y’-s=o.y 2-7z 8=0,
2 =8 ==y —8 mmy =1, »1=2, Y= -1;
X =7-8 x3=7+1, x ==L x,=2. Omser: (-1; 2); (2;-1)
4 4
—+y =5
),4
- X4y = 2 3 4 a_
1] - X = —, 4-1°-5y" = V=,
) ol o2 % y
y =0,

P oSzed4=0z =4 1 =k yt =4, Y =1, y =42,
Yz '—'“J-z_. Ya =1 i =—l; Xy =l, X3 '—"1, X3 =2, X4.='2.
Orser: (1; V2 ): (1:- ¥2); (2 1);(2;-1).

11+y3=9,
Y
n))" +y' =9, x=-2-, 8+y6-9y1=0. ) =z
xy=2 ¥
y=0



-

2 -9:48=0, 7 =8, zp =k y} =8.y3 =1 y; =2, y; =1}

o=l x:=2. | . Orser: (1:2); (2; 1).
1os 1
l+-|-—5 > {
r) xl )l 4( _l) +__lz____13. 25_£+L2+—l—2-=13,
_2_+_T.-.13; y y y y°
x° y x20,y=0; )
L
_g-_&+]2=0; —_—=z,
r»e oy,

z2-5246=0, =2, 2,=3 y|=-l-, 32 =l, X =-]-, x2=-l-.

2 3 2 3
OrBeT: (—'-;-l-); (l;l).'
. 32 23

x-5y=7 [x=5y=71, e ey
184. a) {w‘c-y=-3; {-5ax+5y=|5; x 5a.x-2?, x(1-5a)=22;

npu a #-;- — 1 pewenue; npu a =% — HET peleHuli;

x+2y=a. =& _ - .
6) { 2x+dy=5: ecnu a = 2,5 — GeCKOHEYHOE MHOXXECTBO PEHICHHUI;

ecu a # 2,5 — HeT pelueHwuik;

. [x+ay=2, -Ix=-3ay=-6, _, . _ =12
5 {3x_2y=_6; {3x_2y=_6; 3ay-2y=0, y(3a+2)=12;

2 i 2
ecnu a=-2- 6eCKOHEUHOE MHOMKECTBO PeLCHHUM; eciu a;e—-s- — OAHO

pelueHue;

X=y= 2, =9 .
r {2x-2y o2q PM A 2 — GECKOHEYHO MHOTO peLICHUI,

npu a ¢% — HET peuICHHMit,

185.
13x-2
2) 25>3- T 22x>33-13x+2, o
x 2 3x~20 3x+12(x-7) < 2(3x-20);"
-z+-§-(x—7)<—9——'; ) .
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pre s —OPI%—

X < =,
9

ol2

OtBeT: xe(l; 4%) .

6 [x--’ﬂ-lf’—“s-"“;'—z, {12x—6(x+1)—4(x+4)53(x—l)—24,

2 3 s

15x-2.5 < % LSx-x<2,5;
12x~6x~6-4x-16<3x~3~24, [-x<-5, [x25, )
0,5x <2,5; x<5; x<8$.

OTBeT: HET pelueHHH.

) XA XXl 2 [6(x+1)-dx23(x=1)-12x-24,
2 3 4 05x+x<2;
0,5x <2~x;

{6x+6-4x23x—3—12x—24

L5x < R L

{1 1x2-33, {x >-3, -3 l%
20 4
X< = X <=,
15 3

OtBer: x€[-3; l%).

1 {2(3x—l)<3(4x+l)+|6, {6x—2<12x+3+l6, {-6x<21.

4(2+x)<3x+8; 8+4x<3x+8; x<0;
x> _395| . g, .
{x <0, Ortser: x € (-3,5; 0).

17. CHcTemMbl HPPANHOHATBHLIX YpaBHeHU#H

J;—\/y =4, —2\/;4-2"}' =-8 r‘
. ’ - y - N =4,
186. 2) {2J§+3J;=|s; 2/x +3y =18. sdy=10, Jy =2,y

Jx-2=4, Jx=6, x=36. Orser: (36; 4).

ey =8 [fx=
o {E B s oo

=z 2-82+15=0, z;=3, =5,

=3, 12 =5 3=9, =25 [ =8-3, Jx, =8-5,

X1 =25, x;=9. OtseT: (25;9); (9; 25).
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Wx - =8. 2y =16,
){J"+2,/— 19; {J_+2J_ 19. 7x=35, =25
s+24y =19, 2J‘ =14, fy=17,y=49.  Otser: (25; 49):

12
X =

9 {,/E:lz, ok =
J;+w/;—f7; -"/l_+‘/;—7=o. ’

'—2+z7012+z—7z 0, zy=3, z; =4,y =3,
9y216,/—73,/374\/_4,/§3x,_16x29

187.

xfy + yx =30, JE(J§+J;)=30, 5ot Jo e

a){J;+J;=5: {*/;+J;=5: for 5230 fr =6

w/;=-i, y=0 y+—§--5=0. \/;=z, ) -
&g A

22.-52+6=0, 2 =2, 2y =3, J;)I—=2, J;z-=3, N =4’ Y2 =9,.

Jx =5-2, x =9, [x; =5-3, x, =4, Otmer: (4;9), (9; 4).

{x+y J— 7, {»’:{2 =17 {x+y9 7+3,
xy =3; xy=

10-y)y-9=0; ¥ x =k 1xp =9

2 {50 {( +J‘Xf+J') i e

{‘CJ{? 6‘2J' 8 Vx=4, x=16 4+y =6, Jy=2, y=4.

Y {xy-64, {-,/;;.;s,_ {(124y)y=64,

{x 10- ¥, 2 loy+9 0 {yl=9’ {y2=],

X*Y+J’X;=20;'. x-y+8=20; J;=12+y;
2 _64= n=4 y3 =-16,
12y+y©-64=0, {xl =16; " {xz ot

179



4/;+‘#;=6. +v=6

2 2 _ .
{ff_‘g’) VIR 36-12vev? 4t 226,

188. 2) {‘/;"‘/;‘26' Pr=u 4y =, {“ +vi =26,

2_ _ —l Vi 5, - - —
Vvi-6v+5=0, {u|—5 {u2_| X = 5 xy =1, X =625 xy=1,

=1 42 =5 y =1 y,=625. Omer: (625; 1), (I;625).

SLINEY ol £ I8
; #; y 4 =V
Y -3y =32 1
6) {J—- ]-J; 34’ x=;’ v; =z,
M= y#0.

-%-:-'TS=0, 422 -15:+4=0, 7 =4, 22=%. == =%,

N g 0 L —64), (L ; 64
1 64 TBET. (—a. )s(a’ ).

=G lxp =-64.

o[ (E e (£ e

4 =b; {‘”" 5 a=3b=2 ¥x=3, x=81, {7 =2,.y=16.
OrtseTt: (81; 16).

r) {§I—+J;=-3 {J-+%/_ -3 Iycts «/;=a, %/;=b;

xy=8 Vx-ify =2.
a+b=-3, {a=—b-3. -b%-35-2=0,
ab=2. (-b-3Ww=2, . b¥+3b+2=0,

v;=—]9 y=(—l)3v y=-ln y-;=—2s x=(—2)3. x=_8;
Yy =-2, y=-8, Yx=-1, x=-1. Omer: (-8;-1), (-1;-8).
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18. Cucremsbl YPHroHOMETPHYECKHUX YPABHEHHIH

: sin x-cos y = 0,25,
189.2) {smy -cosx =0,75.

CRouM ypaBHEHHs, 3aTeM BHIMTEM U3 IEPBOTO BTOPOE ypaBHeHue
{sm x-cosy+cosx-siny=1, {sm(x+y) =1,

sin(x-y)=-l,

. . 1
smx»cosy—cosx-smy=—5; >

o
X+y=—4+2nn, ne’, SR R
) n 2x=—+21m+(—-l)" £+nk, keZ, neZ,
x~y=_(-|)"(--6-)+nk, keZ; 2 6

nk

=—+nn+(-1 ., keZ nelZ,
x4nn()lzze__nez

2y=-§+21m—(-l) E~uk, keZ neZ,

n Kk ® Tk
p=—+nn— (-1 TR y .
y=gtm -0 53 keZ, neZ
Orsert: ( +m (=1 = +ﬁ —r+m+( l)"+'—4+ ,keZ neZ.
4 12 2 4 12
X~ -1 ' !
6) y 39 X—y—--'?,
cosz(nx)—éosz(ny)=0; (cos x ~ cos ny)cos mx +cos my) = 0;
—25inix+ny-sinm~ny-2cosnx+ny-cosm_"y=0,
2 2 2 2

sinm(x + y)sin(x - =0,
X + 7y

sin——>——=0, wn Si“-"f-x;—"y=0, win cos Bi® =0, wm
cos B =0, BV oy mez, Bi®enk ke z
2 2. 2
m;ny ;+ul leZ, m-—ny=12r_+1m, neZ.
x+y=2mmelZ, 0 ) -
l) - =__;_; 2x=2m—3, X=m—z, y=m+-6-’ mez;
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x-y=2k, kel 1
2) 1 k='3’ pelIeHnit HeT;

X—y=——
=73
x+y=1+2/ leZ, 2 1 5
3 . 1 2x=~4+2, x==+1, y==+1, leZ;
) f-y=-3i FR i M
x—y=l-i-2n, nel, 2
-4) 1, n=->=, HET pelleHu,
x=y=-=; 3 -
3
OrtseT: (m---l--;m+l 5 l+I;-2-+l leZ, meZ.
6 6 3 3
sin x-sin =3 3
B) 4sinx-siny=3, ay 4 _
tgx-tgy=3; Sinx-siny =3' cosx.cosy- ’
cosx:cosy
sinx-siny =~,
€OSX-COSy =—, 41 sinx-siny+cosx-cosy=1, cos@x~y)=1,

COSX+COSY = =3
‘ Y3

. . 1 1

sinx-sin y -cosx-cosy =, -cos(x+y)=3,

1 on x-y=2nn, nel,
cos(x+y)=—5. x+y=:t-3-+21tk, keZ,; t 2n

y=i—3-+21ck, keZ;

2x=i—2§1£+21m+21tk, keZ, neZ, x=i§-+7m+nk, keZ, neZ,

y=:t§+1m+1tk—21m, keZ nelZ, y=t§+1rk-1m, keZ, nelZ..

Orser: (-’35+nk+m; §+7rk—m),(-—:-+1dc+m—§+7rk—m), keZ nez.

.2 ,
] +CO A . .
r) {sm X =Cosx-cosy 1=cosx-cosy+sinx-siny, cos(x-y)=1,

cos? x = sin x-sin »
x~y=2nn, neZ, x=2nn+y, nel; sin2(21tn+y)=
=cos(2nn+y)-cosy, neZ, sin2y=coszy, sinzy—coszy=0,
2y =1, cosy#0, y=t§+nk, keZ,.tgv=il,x=21tn:t-E+1tk, keZ.

Oteert: (§+7tk+2nn;%+1tk), (—§+ﬂc+2nn; —%Htk),kez, neZ.
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sin(x+y)

flgx+tgv=2, =2,
190. a) 1 1 COSx-COsy i
COSX-COSY ==} 1
) 2 COSX-COSy ==, i

N

TMepeMHOXHMB YPaBHEHHA, MONYUHM:
{sin(x+y) =1,.

cosx-cosy=%; x+y=%+21m, neZ,’
LA n 1
x==+2rn-y, neZ, cos(—+2nn-y)-cosy=-—, neZ,
2 2 2
cos(g--y)-cosy-l siny~cosy—-‘-
2 2’ 2’
. n n
sin2y =1, 2y=3-+_21tk, keZ, y=z+1:k, keZ,

x=-}+21m—7tk', keZ, nez.

: S5n
51‘ x=——y’
6) IXtY=="> 2
) 2 5n .
sinx+cos2y=-1; sin(-i--y)+ cos2y=-1l,

cosy+cos2y = -1, cosy+2coszy-l=—1, 2coszy+cosy=0,

cosy(2cosy+1)=0, cosy=0 wm cosy=--;—,'

» =§+1tn, neZ, y; =£;—+2nk, kelZ, y3=—?+2nk,-kez;

S ®
Xy =T—3-nn, neZ, Xy =T, nez:

X3 =lll_2nk, keZ, x; =],l—21!k, keZ.
6 6

Orser: (s, §+m),(L6E—21dc;-23£+27tk),(%n--21rk;—%+27rk), keZnez’
1

B) {Sm x-smmy= '4"’ nepeMHO)k"M YpaBHCHUA:

ctgx-ctgy =3.
sinx~siny=—l-,

34 sin x-sin y+cosx-cosy =1, cos(x-y)=1,
cosx'cosy=2; .
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x-y=2n, neZ, x=2n+y, nelZ,

. N | ] 1
sin(2rnn + y)-siny =—, Z, =—, -
_ ( y)-siny i siny-siny 7 sin? y= g
siny=i%, y=(-1)"(:t16‘-)+nk, kez,

x=2nn+ (- l)k( 6)+1rk keZ, neZ,

OreeT: ((-1)* %+nk+21m; (-n* “+nk), (-nZ 6+7tk+27m,

-k %+ nk)keZ, neZ.

cos2y+cosx=1, cos2y+cos(~§—y)= 1,
) X+y=—

x-lt--y'
2 H]
cos2y+siny =1, 1-2sin y+siny =1,
1

-2sin?y+siny =0, siny(-2siny+1)=0, siny=0 wunu siny = >

n=man nelZ y, =(—l)k—:-+1tn, keZ; x =§—7m, nelZz,
=== (-1 +1:k keZ.
X3 2 -n* 3

OtBer: (——nn, m),(——(—l)"—+1ck &) —+1tk), neZ, keZ.

19, CucteMBbl MOKA3aTENbLHBIX
__ M Jorapu¢pMHYECKUX ypaBHEHHIi

9*r =729, |9°*V=9, [x+y=3, -
191.a ){x_y_ L {3,_y’,=30; {x ie; 2x=4, x=2,y=1.

o 9
6) {2x"2y=16, {2 Y-22=16, 25y y6-0.
x+y=9, x=9-y, _ vid

Y=z ﬂ-z 16=0, 512-z%2-16z=0,
Z

22 +162-512=0, z =16, 2, =-32; 2" =16, 2% =-32— peliennil Her.
y=4,x=5; Orser: (5; 4).
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e R IR
=6°,

6oyt =1 66) -x-1 6y-x-1=0; -x+6y=1
5y=5 y=] x=5. OTBCT’(S'])
3+
r) {3"' +37 =28, {3 Y +37 =28, 27.3% +3% =28, 28.3Y =28,
x-y=3 x=3+y;
y=0, x=3. Ortset: (3;0).

192 a) 4'0&2:_‘)’__.._] 2X-y=-l. y=21+l, {y=3.
2y 55 a5y |57 45% =52 [s*es  Lr=l

*+3) = 43 =
6) {2 +37 =17 5 {2 il (T TR I,

2X+2 +3y+l= 4.2X_3.3y=5'
utv=17, ‘4“-4V¥—68, _ - -8 2% =
{4u—3v=5; {4u-3v=5; ~Tv=-63, v_‘9, u=8 2% =8,

3 =9 x=3, y=2.

3RO =g [y+x=2 [x+y=2, x=2, y=0
22X+y=]6; 12x+y=4; |2x+y=4; =4 y=u

r) logﬁ(y_x)=4, {3X;2_34+X—2=l7l’
3¥42.372 =171 |y=4+x
3 +2.3%52217), 3¥+18-3* =171, 19-3" =171 3" =9, x=2, y=6.

3% 77 =63, X o P u-v =63,
1952 ){ +77 =16. ¥ =u Ty, u+v=16;

{f"g];)_";“' 16v=v2 =63=0, v -16v+63=0, v, =7, v, =9;
u.=9 wy=T, 3 =9, 3 =% 5 =2, xy=logs7, P =7, 7" =9,
=1, y2=log,; 9. Orger: (2; 1); (log; 7; log, 9).
{3* -2%=177, [3’ -2%=77, 2

- x 32=u’ 2}'=v'
V3* =27 =7, 322727,

2_.2 _ .
vt =77, [Mu+v)=77, futv=11, .
{“7V=7: {“-v=7; {u—v=7; u=9, v=2
X
32=9’%=2"‘=4" 2V =2 y=1 Otser: (4; 1).
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4‘ 4y=64. L. Y = M'V=64,
B){4"-4*=63 4 =y, F=y, u-v=63;

(63+v)v =64,
u=63+v,

= —64 — ypaBHeHHe He HMeeT CMbicna; 4 =1, x =0;
4 = -] — ypasHeHue He UMEET CMbICIA; 4"' =64, y=3.

V2 463v-64=0, vy =—64, v =1, u =-1, u; =64;

X

r V2 30 =7, 22 2% =-2, 2"—22 2=0. Mycms 22=
2537 =5,

le

NI«

=2, 2

HMeeT CMbICa; i;-=1, x=2;22—-3"=—5 ¥=9, y=2,

Igx~ lgy-l u-v=l\,
4 = =
19 ){lg 2x+igly=5. lgr=u, lgy=v, {u2+v2=5;

Torma  z2-z-2=0, z; =2, z, =-§ 2 — ypaBHeHHE He

{(:l;z";vz _s. 1+2v+v?+v2 =5, 202 +2v-4=0,
V4v=2=0, w=-2, vy =k y=-1, ;=2 lgx=-1, Igx=2,
%01, x, =100; Igy=-2, Igy=1, y=0,01, y=10.
Oter: (0,1; 0,001); (100; 10).
2. 2 x>0,y>0, x>0,y>0,
{Ing(x +y7)=5, logy (x> +y%)=log; 32, {x%+y% =32,
2logg x+logy y=4; 150" x+log, y=logy 16, [xy=16;

x=m, =24y =32, p*-32)24256=0, (? -16)2 =0,

¥ =4, y, =-4-rnayaosnersopser ycnosuio x> 0; x) =4 . Otset: (4; 4).

lgx-igy=17 [x>0,
B_) {lgx+lgy=5; {y>0; 2lgx =12, Igx=6, x= 10 6+Igy s,

lgy=-1, y=%. , Orser: (105% 0,1).

x>0, x>0,

logz(x+l)=log2(y+%), x+1>0, x>-l,l x>0,
4’

r) y+l>0 y>—-—
1 4”7 y>=s
log; x—21log, y--i- =0; 2

1 1
-=3>0; > =
73 Y23
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HNIAY x_( _1)2.
"ly 2 ’ =1y 2 ’
yz—y+l—y+2=0, yi-2y+1=0, (y-1% =0, y=1, x=0,25.

. y-logsx=1, __ y=t+log x, fy=1+log x,
195. a){ =312 >0, xxl. {ylog3x=1210g33; (1+log; x)logy x=12

logs=z, (1+2)2=12, Z+2-12=0, 2,=4, 7,=3;
log; x; =4, l083"2 3; xl—El-l- =21 y1=1-4, y=-3,

n=1+3, y=4. ' Orne'r:(E:T;—3); @7; 4).
2 2
3Hog 2y s xz +y2 #0,
2_ 2y 1 x°=y° 20,
logz (x* —y*)~logz(x~y)=0; x>y

3.3“’83(-‘ +5%) =15,
s 2 (2 +32)=15, [30-1)2 4392 =15,
et/ (x+y)=1; x=1-y;

=];

x-y .
3-6p+3yP+32-15=0, 67 -6y-12=0, y* -y -2 =0,
n=2, ==l x;=-1, x,=2; (~1;2)-He SBASCTCA pemeHMEM CHCTEMBL.
¢ logs x+3"°87 =7, [logs x+y=7, y=T-logs x,
“x? =512, - |ylogs x=12l0gs 5; |(logs x)=12;
(7-logs x)-logs x =12. logsx=2z, (T-2)z=12,
12-2%-12=0, 22 -7z412=0, 7 =3, z,=4; log,gc1=3,
x1=125, y,=4; logsx, =4, x,= 625 »n=
Oreet: (125; 4); (625; 3).

2
P {51‘”035(4‘ ‘J/) =125, 5 (‘ —y ) {xZ_yZ =5"
logs(x ~y ) logs(x+y); x+y =1 x-y=k
x+y=5, _ o " . ’
{x—y.——-l;‘ x=3, y=2 Otset: (3;2).
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logy x-2logs y=0,
lo, —log, y=0,
196. a){ ) sz_zyz=8;
rooey =8 l.\'>0, y>0;

x=y% y'=22-8=0, y=2 unu y =—2 — He yAOBNETBOPAET YCIOBHIO
cucrembl; y =2, x =4. OrBeT: (4' 2).
( 2s- ‘/— [x >0, y>0,

Jx-yfy
6){32 g, |g,/§ |g103 12dx -y =4,
lgJxy =1+1g3; 1x>0 y>0 U'TJO.

x>0, y>0,

2/x -y =4, Tycts w/_-u, ‘/— v, T0raa {2?—v=',"
u-v=30;

Vx -y =30.

v=2u-4, .
{u-(2u-4)=30; 2% ~4u-30=0, u>-2u-15=0, 4, =5, u; =-3;

vy =6, vy =~10; =5 Jx=-3 ~'ypaBHEHHE peIlEeHUi He UMeeT;

x=25, J; =6, J; = -10 ~ ypaBHeHHe pelucHuii He uMeeT; y = 36.

: x>0, y>0,
B) {ngg x_zlog3 y=9, x=yt yt-5yt+4=0
X —Sy +4=0; x2_5y2+4=o;

y=2, x =4; y=-2— He yAOBJIETBOPAET YCJIOBHIO;
y=1, x=1; y=-1 —He ynosneTpopseT ycnosuo.
Ortset: (4;2),(1;1).

r) {21082 x-37 =15,
37 log, x = 2log, x +37%,

_ y_ ., 2u-v=15,
Oycts log,x=u, ¥ =v, Toraa {v~u=2u+3v;

v=2u-1§, 2 P _
{(2u-l§)u=2u+3(2u—l$); 2u” -154-2u-6u+45=0,

2u-23u+45=0, u; =9, uy =2,5; vy =3, v; =-10; logy x; =9,

log; ¥, =2,5 x =512, x,=2%%, 3V =3, y; =1, 3¥ =-10—  ypaBHeHue
He umeeT cmbicia. OtseT: (512; 1),
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20. 3agaun Ha cocTaBjeHHe ypaBHeHHIH
H CHCTEM YpaBHeHR#

197. Ilyctb x KM/u — cKOpOCTh aBTOOyca Mo CTapoMy pacHHCaHHIO,
Toraa (x + 10) kM/4.— CKOpPOCTh 1O HOBOMY PacnMCaHUIO; ! — BpeMa

IBWXKEHHA MO CTapoMy pacnucaHuio; (¢ — %) ~ BpEMAl ABWKEHUA MO

'HOBOMY pacnucanuio. CoCTaBHM CHCTEMY YPaBHEHHIA:

xl=325 x=3—25',
t
(x”o("'j) 325, xt—-i—x+101—%.-=xl;

—2x+30-20=0, --3—3-5-“5: 100, 37 -2-65=0, 1 =5,

26
2 = ===~ He ABNACTCA PellleHHEM MO CMLICTY 3a%a%H;

x=325:5=65 (km/u); x + 10 =65 + 10 =75 (km/u).
Orser: ckopocTh aBTOGyca Mo CTapoMy pachHcaHMio 65 KMy, mo
HoBomy ~ 75 kM/4..

198. ITycTh CkOpOCTh TeueHHs x km/4, Torma (15 — x) KM/4 — CKOpOCTh
JIOAXM MPOTUB TeueHUA M (x + 15) kM/4 — CKOPOCTD JIOAKH IO TEYEHHIO.
MO)KHO COCTABHTE YPaBHEHHE N10 YCTOBHIO 3aNa4H.

1
'393 1393 418 418

3715 15-x . 3(x+15)- 3(15-x)
418(15-x)+418(x+15)=60(15%x?), 418(15 x +x+15)=30(15*- 2%,
20930 =30- (152 -x?), 209=152 -x2, x2 =16, x, = -4 He ABJAETCA
pemenueM: x, =4, OTBET: CKOPOCTb TeUeHHA 4 KM/4.

199. Ilycte x KkM/4 — mepBOHayanbHas CKOpOCTb; ! — BpeMA B ITyTH,

=20, x#15, x#-15;

TOrAa x « t = 220; (x + 5) kM/u — HoBasg CKOpOCTS, (f — 2%) Y —~ BpeMd4,

3aTpaueHHOE Ha OCTABLIMHCA MyTsh, Toraa 2x + (x + SXt - 2%) =xt.

Monyunm cucreMy ypasneHuii:

X+t =220, (=220
1 X
2x+(x+5)(t—2g) =xt;

2x+xt+51—21x—£§-=xt;
6 6

s
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x 3220 x 65 _ 0 6600-x2-65x=0,
1 65 o x- 6 6

x2 +65x ~ 6600 '=V0, x; =55, x3 =-120— He ABAAETCA PELUCHUEM.

OTBeT: NnepBoOHavanbHas CKOPOCTh 55 KM/Y,

200. ITycts v xm/u — ckopocts I Tennoxoma, Toraa (x + 6) KkM/u —
CKOpOCTb BTOPOro Temnoxona. T.K. OHM ABMralnCh TNepneHAHKYNAPHO:

(2x)% +(2x+6))" = 607, 4x +4(x+6) = 60,
4x% + 4x% + 48x +144 = 3600, x°+6x—432=0, x;, =18, x; =24 —
He peuweHue. x + 6 = 18 + 6 = 24 (km/4). OtBeT: 18 kM/u, 24 kM/u.

201. IMycts ¢t — BpeMa g0 BeTpeuw mepeoro Tena; (f — 5) ¢ — Bpems
aswxenus sroporo Tena. IlyTs nepBoro Tena:

24800 632 33243,
"Iy'rb BTOpOrO TeNa: 12 - 5). 3t2+3r+12t-60=390,

2450150 =0, t, =10, tp=~15—- He HABA4eTCA peleHHEeM, T.K. Mbl
MOAL3YyeMCA NON0XKHUTENbHBIM BPEMEHEM. Ortser: 10 c.

202. [TycTb » — AHEBHAaA HOpMa 1O TUIaHy; TOTAa
2160 _2320-3n | 4 2160n+80-2160 = 23201~ 312 + 4n® +320m,

n n+80
n? +480n-172800 = 0, ny =240, ny =-700— He MOXET BhIpaXaTh 06bEM
rpyura. Otsert: 240 M.

203. IIyets x — yucno auelt, Heo6xoaumoe 1 Gpurane, Torma x + 6 — '
YUCII0 AHel, HeoGxoauMoe BTopoit 6puraze. IMeeM ypaBHeHue: .
Ll 2 6x-8x428=0, 2 —2x-24=0, x =6, x, =—4—He

x x+6 4

MOJXKET BhIpaXKaTh uucno AHeli; x + 6 =12 Orser: 6 auei, 12 queil.

204, Ilycts 3aTpeGoBamM X MalWMH; IPY3ONOABEMHOCTh KaxAoH

60
MawuHbl — . IMeeM ypaBHEHHE:
x

ﬁ-os—6—°4 1200+ 4) = (x+ 4)x =120x, 5 +4x-480=0,
X+

X
=20, x; =24 — He ABNAETCA PEILICHHEM.

OtBer: 20 MallKH.
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20S. IMycts x% ™enu B epsoM kycke, (x ~ 15)% Mexu BO BTOpOM
kycke. Mmeem ypasHeHue:

3:100 LO;’—w 50x+750+ 40x = 3x2 +45x, x2 ~15x-250=0,

X x+1
xy =25, x; =—10 — He ABAAETCA pEIUCHHEM. OtseT: 25%

206. Ilycrb x r — ObINO "KONMYECTBO pacTBOPa; 0 NIPOLICHTHOE
X

colepKaHHe CONM B NEpBOHAaYaNbHOM pacTeope; x + 200 — KOJIHYECTBO

HOBOTO -paé'mopa; :200- NIPOLEHTHOE COACPIKaHHE CONM B HOBOM
X
' .40 40 _
pacraope. I1o yc10BHIO 3a1a41 UMEEM YPaBHEHHE:  — — T30 =0,
X

Ox + 8000 — 40x = 0,1(x* + 200x), x>+ 200x — 8060 =0, x, = 200,
=400 — He ABJIMECTCK PSHICHHEM N0 CMBICITY 3aJa4H.

.2%% 100%=20%, 200-40=160(r). Otser: 20%, 160 r Boms.

207. NycTs x — CKOPOCTb TPEThelf MAIIMHBI, ¢ — BpeMsA ABHXEHHA
TpeTbell MaliHLI 10 BCTpeud ¢ nepsolt, COCTaBMM CHCTEMY:

xt=40-—;-+401, g = 204400
t

.x(t +-;-)='50-2+50¢; xt +-3-x =100+ 50¢;

IOO+SOt—%-x= 20+ 407, 80+10¢ =%x, 80+10¢ =(2°*;4°’)-%,

160 +20% =60+120e, 242t~3=0, f=1, 1,=-3— He sBJSETCA
pewieHueM 3anaum; x =20 + 40 = 60 (km/4). OtBeT: 60 xM/4.
208. Iycts V mM/c — ckopocTb noesfia; SM — WHaHa noespa. S=7V,
V=~3787-;Z, 25V =378+7V, 18V =378, ¥V =21(mM/c);

S=7-21_= 147 (m). Otser: V=21 M/, S=14TMm.

209. Tlycts ¥, kM/4 — RepBOHaYaNibHas CKOPOCTh NIEPBOTO NEMIEX0AA;

V, km/4 —BTOpOTrO Newexona. imeem : 5(V; + V3) = 50,

M4V =10, ¥y=10-¥; A 30"
V2 +1 V] -1

SN =D =(50=-5N)(y +1) = 20, + 1)V, - 1);

¥y =10-V,, nostomy

=2,
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SH =D =(50=51)10 =17 +1) = 210 -1 + (¥ - 1) .

V2381, -264=0, .= 6kmi, V,=4kmh.

OrtBer: 6 kM/4, 4 kM/u. :

210. INycte aBurateieil Tuna A4 MIrOTOBHIAM X WTyk ¥ y - tvna B

. )2x+3y=130, {x=80-2y, - _ .
CocTtaBum cuctemy: {x+2y= 80; {l60—4y+3y= 130, 7 =30, x=20

Otsert: 20 apurareneif Tuna A, 30 asurateneii Tuna B. .

211, Ilycte x nuelt HyXHO mnepBoMy paGodyeMmy, TOrZa BTOpPOMY
HeoOxonnmo 25 — x. CocTaBuM ypaBHeHHe, NPUHAB BCIO paGoTy 3a 1:
11 | 2

= b X(25—x) = 6(25- %) +6x, 25x—x° =150~ 6x +6x,

= 2x+2(25-x) x(25-x) = 6(25~- x) + 6x 25x x°=150-6x+ 6x

x2-25x+150=0, x, =15. x, =10. Toraa Bropoit cooTBeTCTBEHHO 32 10

u 15 queii. Orser: 15 nHeif u 10 aueit. o
212, Tlycts x Macca nepBoi xuaKocTH, Toraa Macca II B cMecu 60 — x
OGbeM nepBoit KUAKOCTH -112-, o6seM BTOpOii 0-x , 00beM Bceit
x 60— x
cMecH 1 + T TUTOTHOCTh CMeCH paBaHa
602 S0-x| 6048 _ 288 YCIOBHIO 8. 288
12 L6 4x+3(60-x) x+180 x+180

otkyna x° + 180x —2304 =0, x =12 uma x = —192 — He aABnseTCA
pelLeHneM.,

~ 288
CrienoBatenbHo, mpu x = 12 IIOTHOCTh CMECH paBHa 218" TO €CTh
X
1,5 r/cM®; nepBoii xuakocT 12'r, BTOpoit -48 .
Orser: 121,481, 1,5 r/em’.

213, Ilycth x — Macca cepebpa B criaBe, Toraa m + 3 cepeGpa COCTaBHT
90%, a macca cepebpa B HeM paBHa x + 3; TakuMm o6pasom,

-l%(m+3) =x+3. B criaBe Maccoif m + 2 cepebpo coctaBut 84%; HO
9 9

cepeOpa B NOGaBNEHHLIX 2 KI CIUIaBa COAEPKHTCA 2-ﬁxr=§_xr,

no3TOMYy B HOBOM CIUlaBe = cepeGpo  COCTaBHT (x +%) K u

-i%%(m +2)=x +§— . Monyuum cuctemy:
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‘g : .
—m+3)=x+3, {9(m+3\.=10(x+3), {9m+27=10x+30,

.10
= 2y - 5.
_84_(“2):“%; 21(m+2) = 25(x-+ 5| 20m + 42 = 25+ 45
m_10x+3
9m=10x+3 T 9 7 .
x5, Z(10x+3)=25x-3,
{2|m-—25x+3. 2l_l()x+3=25x+3; ,
. , L
0x+21=T5+9,5c=21-9,x= 12 x=24, n=102483 27
5 9 9
2,4

m=3. 24% — a%, 3 — 100%, =-3—-100=80%

OrBeT: Macca crtaBa 3 Kr, MPOLCHTHOE COJEPXKaHHE cepeﬁpa 80%.
214, Tycts nepsasn Touka AenaeT 06OpoT 32 X C, TOraa BTopas — 3a (x — 5)

- 60
¢ Torna 3a | MuH. nepBas Touka caenaeT — 06OpOTOB, BTOpAs =5
X X

o6oporos, Ilo ycnosuo s_ —%—= 1, sHauuT 60(x+5-x)= x(x + 5),
R x x

x%+5x—300 =0, x=-20 (ue noaxomut) um x = 15. MTomyuuny, uto
nepsas ToYKa JesaeT nonHelii 06opot 3a 15 ¢, Bropas 3a 20 c. CxopocTts
neppoﬁ Touku 4 m/c, Bropoii 3 mM/c. OtBeT: 4 M/c, 3 M/c.

21S. MycTb yncio AEcATKOB a, yucno eanHuw b. Yucno pasto 10a + b
2,42 2,2

@ +b°=13; 10a+b-9=10b+a. {3 +b" =13, Ja"+b" =13,
|9a-96=9; a-b=1,

(b+1)?+b% =13, b2 +2b+146% =13, 262 +26-12=0, b2 +b~-6=0,

b=2 nan b=-3 - xe uudpa. Mo cmeicny 6> 0, noatomy b=2, a=3

M HCXOOHOE YHMCJIO PaBHO 32. Orser: 32

216.

a*-b*>=55, abeN (a-b)a+b)=55, npuuem a-b, a-b-

HaTypanbubie uucna. Ho 55=55.1=5- 11, nostomy nn6o

a-b=1, a-b=5,
{a+b=55, amGo {a+b=1|

W3 nepsoit cucremsl 2b =54, b=27 u a=28,
3 BTOPO# cucTemsl 2a=16, a=8 u b=3

Otrser 27 n 28, 3 u &

7-5879 _ 03



§ S. lIpousBoauas, nepeoobpasnas,
HHTErpaj u HX NPHMEHEeHHs

21. Ilponssoanas
217. a) A= f(.\'o +Ax)—f(xo),

1o o 1.5 o 1 AF 0105
=LY == P ==(,12-1%)=—.0,21=0,10 _=__=],0 :
y =72 2( =3 5 = ol 5

B) A&F =3-2(2,2)-(3-2-2) =3-4,4-3+4=-04, ﬁf-=_—°ﬁ=—2-

1 1 10 11

r) A ————-=-—-1_.__|=__..,

'y +1 1 21 21 21
ll

Af_ 2] 110 _ 110 .5

a) Sx)= llmzxf—= lim SG+a)-f(x) _ lim 1-4(x +Ax)~(1-4x) _

Ax—>0 Ar—>0 Ax Ax—0 Ax
. I—-4x-4Ax-1+4x —-4Ax
=-lim = lim =-4;
Av—0 Ax Ax—0 Ax
, L 1S(x+ AR -15¢% . 1,5x% +3xAv+15A% - 1,5%°
6) /()= lim ( ) =] =

im-
A0 Ax Av—0 Ax

= IimM lim 3x +1,5A%) = 3x; IpU xo =2 HMeeMf"(xo) = 6;
A0 Av—0
, . 3(x+AX)+2-3x-2 3x+3A.x+2 3x- 2
B) f'(x)= lim = lim
Ax—0 Ax Ax-)() Ax

3 3
. X+Ax)” +1-x" -1
N S(=lim St A) = -
Av>0 Ax

. 13 4302 Av+ 3xA%x + Adx 4 1-x3 -1 . Ax(3x2+3xAx+A2x)
= lim = lim - =

Ax—0 Ax Ax—0 Ax

= lim 3x2 8xAv+AZx)=3x2; npu xo=-1 umeeM f'(xg)=3.
Ax—0 .
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219. a) f(x)= -x —%x3+;x2—x+5 f=x>-x*+x-1,
6) f(x)=(04- xz)smx, f’(x)=(4—x )’-sinx+(4—x )sinx)' =
= —2x~sinx+(4—x2)cosx ;
B) () =02 +5)0° =2x+2), f(x) = 2x(x° —2x+2) - (x> + 5)3x* - 2) =
=2x* —4x? +4x-3x* +2x2 - 15x2 +10=—x* —17x? + 4x+10;
r) fx= ms’;
2~-x
-sinx(2—x3)—cosx-(—3x2) _ —2sinx+x> sinx+3x2 cosx

f'(x)= =—
b-=F (z—x3f
‘ 1
220. a) f(x)———J;+—-3 x3 x5 +5.x -3-,
¥x
) =3-(-3574) -2 :5(') Hoe L s
-— —-—— + - ot 5 - c— e ara—— — ————
* * 5" 3)”" st 33yt
1 2-x
6 2-J0)t =l-—t
) f(x)=( Ngx, f'(x)= ( 2J—]gx+coszx
) S =22
/'(‘ (3x2 3)(| 20-(P-3)) IP-6°-3+6x+20-6x -4+ -3
C (-2 -2 -2
sinx vy _ C0sx(1-2cosx)—sinx-2sinx _ cosx—2
N@= » S = (1-2cosx) (1-2cos x)?
221, 8) f(x)=2" +lgx, f(x)=2% In24——
: xinl0
¢ _ - ) — _1p—3% 4 = -3x
6) f(x)=e"" +2log3 2x, [f'(x)=-3e +-—2xln3 3e ™ +x|n3’

B) ‘f(x)=x2-52"'. L) =2x-5 +x2.2.52.1n5=2.5%* x(1+xIn5),

l X =X\ X -X
~(e" 1 —e™
n (e +e™)-Inx(e” —e™")

) f=—"2 =X —
e.\'+e.\ (ex+e X)
222,
a) f(x‘)—sin3x+c055x f'(x)=3cos3x—S5sin5x;
6) j'(x)—3/1+x + ek Sx )—_ZLT___b_4
2x— 44(l+x2\r 2x-1)
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B) f(\) = (3 - 2.‘-3)5' fl(x) = 5(3 _2x3)4 '(-6x2)= —30x2(3—2x3)4 .
r f(x)= |'g(3.\')+3tg(2x_%) s
3.2 _ 1 6

+ = + .
3x lnlO cosz(Zx—E) xIn10 cosz(Zx--E)
4 4
223.

a) f(v) =47 —dx, 43 -dx=0, 4x(x® -1 =0, x=0, x, =1, 3 =-1;
6) f'(x)=3cos2x~5cosx—1, 3cos2x~5cosx—-1=0,
6cos’> x~3-5cosx—1=0.cosx =y, 6y°—5y—-4=0,

JS'(x) =

1 1
yp=l—, ¥yy=——=; cosx=]—— He UMEETCMBICNA,
. TR 12

1 2n
cosy=-—, .\'=ir-§—+21m, nelZ,

B) f’(x)=—x4+10x2—9, -x4+10x2—9=0, x4—10x2+9=0;

TMycte x* =y, Torza y2—10y+9=0, n=9, m=1x=9,x*=1;
X|=3, '>=—3 \’3_ N ——]

r) f'(x)=1-2sin2x, 1-2sin2x=0, sm2.x-— 2= (—1)"—+nk keZ,

x=(- l) +— keZ.
224, 1

a)l) a) f'(x)>0 BTOuKe X3, y
6) /'(x) <0 B TOUKAX X, X5}
B) f'(x) =0 BTOYKaxX x; U x;. \/

2) a) f(x) >0 npu x € (x3; x4); e ——\e
§) (N <Ompn x e @x)Axgb)y  ° RO mAANF
B) ['(x)=0 npu x, u x4

3) DyHKUHA UMeeT NPOU3BOLHYIO
BO BCeX Toukax (a; b).

6)1) a) f(x)>0 BTOuKax x; U Xg y
6) f'(x)<0 B TOUKE X,
B) f'(x) =0 B X3, X3, X4, X5, X7.

2) a) f'(x)>0npu x € (a;x)U (x; b);
6) f'(x) <0 npu x € (xs; x7);
B) f'(x) =0 npu x < (¥3; Xs) HUBX.

3) ®yukumns He UMEET NMPOU3BOIHOMN
BO BCEX X3, Xs.
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B)1) a) f'(x)>0 x; ¥ x4 A
6) f'(x)<0 Bx3, X, . ol
~ B) f'(») =0B x5, uxs.
2) a) f1(x)>0npu x € (a;x)U (0; x5);
6) f'(x)<0mpu xe (300U xs;b); @ % % H0
B) f'(x) =0Bx; HXs. ~
3) TpoussoaHas He cymiecTyeT B Touke 0. y
Nl a) f'(x>0 Bx; y
6) f'(x)<0 Bx), x5, X6;

B) f'(x) =0Bx, ) & | / 5
2) ) f')>0mpu x € (%3 %) ; PR YA EXE XAV

6) f'(x) <0 npu x € (g, x)U (x4; b);
B) f'(x) =0BXx,.
3) Tlpou3sBoRHaA He CYIECTBYET B X2, .
225. y
a) y'(x)>y'(x2);

6) ¥'(x)>y'(x3); /\ 0 /

B) y'(x2)=y'(x4); 5/:. EAFAAS " i
) y'(x3)<y'(%5). \/{

226. ' -
a) y'(x)<y'(x2);

6) ¥'(x3)> y'(xs); |
r) ' (x3)> y'(x4). NEA T X

227. .
(wvw) = (u-(vw)) =o' (vw) +u(vw)’ = v+ u(Vv+w') =a'vyw+w'w+uw’,
4T0 TpeGOBANOCHL AOKA3ATD.

>
>

X, X, X p ¥

>

22. IllpamenenHe NPOH3IBOAHOM
K HccaeoBaHuI0 QyHKIHH

228. f(3)% (50} + ['(50)8x 3 8) f(W) =35 =5, [0)=x7~1,

Foxp) /(2)+f'(2)-0.0057=§-2+3-0,0057=§+o.m71 -
3

=0.6667+ 00171 = 0.6838 ,
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i) = ()~ (20021 0,6667-0,063 0,603 7~ 0,604;

6) f(x)=2+4.\'—x2+%x4, () =4-2x+x7; x; =3+0,005,
/(xl)zf(3)+0,005f'(3)=2+12—9+-‘l-‘-~81+0,005(4-6+27)=
=5+2o%o,005-25=5+2o,25+0,125=25,375; X, =2-00. ,

£(x2) % £(2)=0,02/"(2) = 2+8¥4+%'-16—0,02(4~4+8)=
=10-0,02-8=10-0,16=9,84 .

229. a) /9,009 = /91 +0,00) =3/1+0,001~ 3(1+%-o,001)=3+q0005= 3,0005;

6) 1.0001'> = (1+0,0001)'® = 1+15-0,0001 =1,0015,
B) 0,999 = (1-0,001)" »1-0,001-(-5) = 1,005

r) Y/8.008 = 8(1,001) = 23T+ 0,001 ~ 2(1 +%-o,001) ~2 +-§--o,001 ~
x 24 0,666-0,001 = 2,006 :

230. -

a) f(x)= --;-.é FA2 - Tx 418 D(f)=(~g ), f(x)=—x>+8x—7.

KPHTHYECKHE TOUKH: - + -

o o S
O O >
i 7

F1(x)=0, —x?+8x-7=0, x*-8x+7=0, =7, x, =1;
1'10)<0, f(2)>0, /'(8)<0;

J(x) Bo3pactaer npu x € [1; 7], yoniBaeT npux € (—oo; 1] U [7; );

xmm = ]’ xmz\x = 7'

2 2
6) f(x) =3, DN == HUG),
S = 4x3-x)+2x"  —dx?+12x+ 252 -2x% +12¢
(3-x)? 3-x)? @-x?
—2x% +12x - ¥ + - R
Kpurnieckue Touku: ———— ~ O—-0 O >
(3-x)? 0 3 6

-2x2+12x=0  w(2x-12=0. x=0. x,=6;
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f=D<0, f'O>0, £/(4)>0, £(1)<0;

J(x) Bo3pacraet npu xe [0;3) u (3;6], y6uisaet npu xe (—0;0] [6;0),

Xmin =0, Xpex =6;
RS . J

B) f(0 =220

f'(x):%-(ttx’ —4)=253-2 f(x)=0, 2X-2=0,

— 54 =40, D)= (i),

- +

1

2
>

27 -=0, =1, x=1.

1'(0)<0, £(2)>0; f(x) Bo3pacraer npux € [1; ), yObiaer npu
¥ € (-0} 1]; Xmin =1;
) f@=7=. D)=,
 4—x—x(-1) _4-x+x__ 4

(‘-0  (¢4-x? @-x)
noaroMy dyHKuus Bospactaet Ha D(f), 3KCTPEMYMOB HET.
231.a) f(x)=cos2x=~2cosx, D(f)=(-o0;),
f(x)=-2sin2x+2sinx; —4sinx-cosx+2sinx=0,

J'(x)=

—; mpu moGom x #°4 x > 0,

~2sinx(2cosx-1)=0, sinx=0 wi 2cosx=1, x=nn, neZ ‘W

cosx=-;—, x==+-;1+21m, neZ; f(x) Bo3pacraeT npu

r e[--”-+2nn; 0+21rrg] v -0 - o + c:—o + o nax /;(x)
3 ~-T _l;. 0 = =
3

.U{-E—-ann; n+ Znn] ,nelZ,
yOniBaeT Ha

X ‘e{—-n+2un; ——3’5+21m] v [Zn:n: §+2un], nez,

L
D —~j-+ 280, Xy = % +20n, X0 = 04204,

X

- 6) f)=2-sin, D(f)= (-0, f'(x)=~§cos2

, —lcos:‘E =0.
2 2

Cos= = 0.
2

(11X

n
=+, neZ, x=v+2nn. welZ,
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f'(ﬁ) <0, f’(gzlt-) >0; - ~

2 % n
Bo3pacTaet npu x € [1+4nn; 3n +4nn), n € Z, ybuiBaet npu
xe[-n+ann, o+4nanl,ne Z, xpn=n+4nn, ne Z,

Xmax = 3n+4nn,ne Z;

B) f(x)=2sinx+2c0s2x, D(f)=(-w; ), f'(x)=2cosx-2sin2x;
2cosx—2sin2x =0, + - 4 -

; —O—O—=O—- e}
2cosx—4sinx-cosx =0,

r X =& Sz
-2 £ % ¥

2cosx(l-2sinx)=0, cosx=0 W sinx=%,
k1S kT
x=—+mn, x=(-1) -g+nk, k € Z; Bo3pacTaer npu
X € -£+2mz; Zi2m| v 3—+21tn; éﬁ+21|fn , nelZ,
2 6 2 6
yObiBaeT npu
Xe€ (1+2mz;£+2nn)u(5—"+2nn; 3'—"+21m), Xmax =E-+21m;
6 2 6 6 6

k4
X nax =—6‘+2m7, x.nin='2-+21m. neZ.

r* f(x)=3x-cos3x, D(f)=(-0;), f'(x)=3+3sin3x;

3-3sin3x=0, sin3x=1, 3x=§+21m, nelZ.

v

x=£+ﬂ. nelZ, + -~ * 3
6 3 b4 >
z
>0, 1 '(-;-r-) > 0; Bo3pacraeT Ha (—o; o).
: A
232.a) f(x)= ch(x—Z)2 =x*—dxd + ax?; y
1) D(f) xe(-o;x), 2) E(f):ye(-;0);
3) nynu: x%(x-2)2 =0, 1
Xy = 0, X2 = 2; N >
Y 1 2 x
4) NpoMEXYTKH 3HAKOMOCTOAHCTBA!
+ 4+ _
© 2 -

S(=2)>0;/(5)>0:/(1)>0, y20 npumobowm x;
20 '



5) f(=x)= (%} (-x-22 =x*(-x-2)* # f(x) = - f(x),
HH 4€THaA, HH HEYETHas,

6) f'(x)=4x>—12x* +8x; nalifleM KPUTHYECKHE TOUKH:
4x3 —12x2 +8x =0, 4x(x2 -3x+2)=0, x; =2, x, =1, x; =0,
BO3pacTaet npu '

x € [0; 1] U[2; =], % ? '2.‘ - ->

' yObiBaeT npu x € (—o0; 0} L
v [l, 2]$ Xmin =0, Xmin = 2, ¥max =1, f’(3)>0, f(0)=0’
SM=1, f(2)=0

8 x 16+x%

6) f(X)=—tZ=—""—; :
x 2 2x .
1) D(f):xe(-0; 0)U(0;); 2) E(S):ye (- H)U(4; o);
3) "yneii HeT; - +
4) 3HaKOMOCTOSHCTBO: o >
y>0 npn x>0,y<0 npu x<0; 0
16+ (=02 16+x%
5) f(=x)= T S e f(x)
HCUCTHAA, A\/
y
) . - 2 ap-- - .
6) f’(x)=2x 2x §l26+x k___ '
4x : -4 .
_4x?-32-247 ' 0 VR
452 : )
_2a?-32 S2-16 - /X -
ax?: . 2% ’
216
7) XpUTHUYECKHE TOUKH: 3 =0, x;=4, x,=-4;
! X

'5)>0, f)<0, f'(-D)<0, f'(-5)>0; Xpax =4
f(_4) = —4: Xmin = 4: + — — +

J@)=4, _4 0 4

BO3pacTaeT Npu x € (—o0; —4] U [4; ),
y6biBaet npu x € {4; 0) U (0; 4];
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B) f(x)=x"-3x%-9x;
1) D(f)-x & (~0;);

2) E(f):y e(~oo; ),
3) Hynu: x -3x-9x=0,

[)
x(x3-3x-9)=0, , / 1
x, =0,
_ 3435 _ 3-345
2= ) s X3 2 >

4) 3Hak: f(20) > 0;
— 4 - +

—0——0—0
3345 0 343ds

2 ’ 2

v

P Y o 1)

5) f1(=x) = (=x)* =3(=x2)=9(-x) = —x* =3x> + 9x # f(x) = - f(x) -

HH YE€THAA, HU HEYETHaA,;

6) f'(x)= 3x* -6x-9; HalineM KpUTHYECKHE TOYKH:
I —-6x-9= 0, + - +

Q

¥ -2x-3=0,

X|=3,XZ=-—1; .3

-

Bo3pacTaeT npu x € (—oo; —1] 12 [3; «), y6uiBaeT npux € [-1; 3],

Xmax = =1, Xuin =3, f1)=5, f(3)=-27;
) f(x)=—2 x ',
4-x :

D) D(f) xe (-0 22U (-2, 2)U(2; 0); :
2) E(f) ye(-x; ), : :

=y

3) nyan: —=0, x=0,
—-x° :
4) 3Hak:
+ — + - :
oS > o > :
-2 0 2

J(3)<0,f(1)>0,f(-1)<0,f(-3)>0;

5) frmx)=—2> X (yHKuMA HeueTHaS;

4-(-x)2  4-x2
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4-x2 _x(-2 _y2 2 2
6) f(x)= X ;(2 x)=4 x -;2; 2 +24 :
. (4-x?%) 4-x%H?r (@-x?)?
X =12 — TOYKN paspbiBa QyHKUHH;
+ + o+
——Q e O3
-2 2°

Bo3pacTaeT Npu x € (—oc; -2) U (-2; 2) U (2; ), f(5) >0,
7'(0)>0, f'(~5)> 0, IKCTPEMYMOB HET.
233,
a) f(x)=1-2sin2x;

1) D(f): x & (—o0; w);

2) E(f):yel-53}

3) Hynu: 1 -2sin2x=0,

e ceccccan

Sin21=l, 2x= S =
L -1 %
=(-)Z4nk, keZ,
6
x=(—l)"%+nk, keZ,
+ - o+ -
4) 3Hak: o o o >
x St
. 12 2, 1n
5) J(=x)=1-2sin(-2x) =1+2sin2x # f(x)# - f(x)— HA 4Ye€THaA, HH
HEeueTHasn;

6) f'(x)=-4cos2x; .
KpMTHYECKME TOUKH: —4cos2x =0, 2x =-72—t+1m, neZ, x= %+%,
n € Z; Bo3pacract npn

+ - .*. —
k73 R x ix >
T —— x £ x
xe[ 4+1m; 4+1m}, neZ, -3 7 3

yOriBaeT npu x € [—§+1m; l;+m} neZ,
® n "
xmax=—:+m, neZ, x,i,in=:+1m, neZ, f(7+m)=3' neZ,.

f(%+1m)’=—l, neZ;



7) neproanyeckaa ¢ T = m;
6) f(x)=cos’x—cosx;
1) D(f) xe(-» «);
| I
2) E(NH vel-2. 21

3) Hyau; cos’s — cosx =0,
cosx{cosx - 1) =0,

n
cosx; =0 wan cosx;~1=0, x =5+ nw, neZ,

cosx; =1, x.=2nk, ke Z

4) 3Hak:
- + —
—eO O O >
6 =z 3= 2
2 2

5) f(=x) = cos?(~x) - cos(—x) = cos? x ~ cos x — YeTHaA;
6) /'(x)=-2cosx-sinx+sinx=sinx(1-2cosx);
KPUTHYECKHE TOUKN: sinx(l-2cosx)=0, sinx; =0 wiu

I-2cosx =0, .5 =7n, néZ, cosx=%, Xy =§+2nk, kelZ,

n=-Tik kez. ¥ = o+ -
OO OO ——O———reP
Xqw =T neZ, -1’5 0 .’3! n %\:

Yoy = 420k, N =~ 4 20k, ke Z;
3 3 ‘
n [ n 1
Cfem =——. f(0)=0. =, =2, BO3pacTaeT npu
£-3 -t o /(3) >+ S0)=2; sospacraer np
n n
:el——3-+2m1; 0+2an] U [—3—+21m; n+2nn), neZ,

yObIBaET NpH x € [2nn; %1- 2nn] O [n+2nan; -5§"-+ 2nn; ). nelZ;

7) nepuoanyeckad ¢ T = 2x;

B =3- i,
) () cos
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1) D(f): xe(-0;0);2)E(f): ye[2;4];
3)nynn: 3 —cosizc- =0, cosg- =3, HeT KopHei;
4) y> 0 npuBcex x € D(f);
5) f(-x)=3-cos(- i) =3-cos> — yeTHas:
2 2 _ + -
O fe=ginss TN W W
.xpu'rnqecxue TOUKH: %sin%= 0, L;- =mn, x=2nn, neZ,

BO3pacTaeT Ha [d‘+ 2nn; 2n+2nn}, ne Z , yObiBaeT Ha
[2r+2nn;, 4n+2nn], n€Z; Xpa =2n+4nn, neZ,
f@2r)=4, xy,=4nn, neZ, f(0)=2.

7) nepuonuyeckas ¢ T = 4n;
r) f(x)=sin? x-sinx;
1) D)t xes);
2B yel-5i2l;

3) Hynu: :
sin’x — sinx = 0, sinx(sinx - 1) = 0,

. . T
sinx; =0 WA sinx; =1, x;=nn, neZ, x,=—+2nk, keZ;

4) 3Hak: B e ,

5) f(x)=sin?(-x)~sin(-x) =sin®x +sinx # f(x) #-f(x) —
HUN Y€THasA, HU HEYEeTHas,

6) f'(x)=2sinx-cosx~cosx ;
KPHTHYECKHE TOYKH: 2sinx-cosx—cosx=0,

. n . i
cosx(2sinx-1)=0, cosx=0, x=—2-+1m, nelZ, smx:;,

- 4+ == o -
e ® s * cammn® St ® gaan * e ¢ o
_E E X S5 3 3=
"2 ¢ T © T %

v=(-*Z 4k, kez, Bospacraer npu
B}
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xe [-1-6[- + 21 %+ 27|:n] U[-5-6-—+ 2nn; 3?1 + 27m] VvObIBaET NpHU

xel-Zeamk; Zoomk Ul Z 4 2nk; -5£+2nk]. neZ, kez,
2 A 2 6 .

X max =%+ nh, n€Z, Xmin =(—l)" %+ nk, keZ,;

T Sn 1 f3m)_
) A%3)--513)
7) nepnoanueckas ¢ Ty = 21,
234.
a) f()=+xInx;1) D(f): xe(0;0); v
2) E(f) » e[-iz;oo) :

e

3) vynu: J;lnx=0, x =0,

x =L 0eD(f);
4) 3HaK:
5) HM ueTHas, HU HEeYeTHaN; - S +
N ———— s
6)}'(3)=—|n\+\/———l_nx_+_x.; 0 1

2Jx Wx x

KPUTHYECKHE TOUKH:
Inx x xinx+2x
__+£— 0, ———

2x Ty

x =0, In x2 =-2, 0e D(f), x, = %; Bo3pacTaer npu x > e~

=0, xlnx+2x=0, x(Inx+2)=0,

y6mBaceT npu x € (0; €7]; Xin = €2, f(-lT) = —3.
e e
- +
e O ® >
0 en

7) He nepuoanueckas.
6) /(x)=eT, 1) D(f) xe(~0;0)U(0;0);

2) E(f) ye(-=0)Ufe®);
3) Hyneii Het;
4) 3HaxK:

-— +
0

v
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y>0'npn x>0, y<0 npn x<0;

6)f'(x) = KpHTHYECKHE TOUKH:

1
——# f(x)#—f(x) — HU YETHasA, HH HEYETHaA;
xe

- - +
-O- @ >
e*x-e* =0, e*(x- l)_0 x=1, : "
2 2 .
X x

yObiBaer npu x e (—o0; 0) 1 (0; 1], Bo3pacTaer npu
xell o), . Xpip =1y : S(M=e; .
7) ue nepHoIriecKan;
B) f(x)=2""%;
D D(f): xe(-w' ) ;
2) E(): yE[ HON
3) Hyneit Her;
4) y> 0 npu Bcex x € D(f);
5) Sl=x) =200 AED S X L ry s o f(x)

HeueTHas; .
6) f'(x)=2""%.In2.(2x-4); - +
& >
25745 |n2.(2x - 4) =0, 2

BO3pACTaeT MpH  x € [2; ), y6piBaeT mpn x e (-x; 2],
1
xmin =2a f(2)=ﬁ;
7) He nepuoAMYECKan;
r) f(x)=x~lnx;

1) D) : xe(0;0);2) E(f): ye[h oo) 3) Hyneit Her;
4) 3nak. y > 0: npy Bcex x;
5) Hu yeTHad, HI HEUYETHAR,.

——

G)f(x)_|-_'_x_|.,
X
KDUTHHECKHE TOUKH:.
i‘__'_o x=1,
X

ybbiaer npu x € (0; 1],

po3pacTaer npu x € [1; ),
. Xmn =k Sf(H=1; -

7) ne nepronnHeckas.
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235. a) HaiizeMm 3HaueHns GpyHKUNM HA KOHLIAX NIPOMEXYTKA:
, I'=181+81-3.1=18+8-3=23, f(3)=18.9+8.-27-3-81=135.
Kpuruueckue Touku pyHKUMH: .

() =36x+24x2-12x°, 36x+24x%-12x> =0,

Ix+ 22X, x(3+2x—x2)= 0, =0,

X =2x-3=0, x,=3, x;=-1, -le[;3].

3HaueHue pyHkLUUM B KpUTHIECKOi Touke: £(0) = 0.

Otser Handonbluee 3HaueHue GyHKUMN paBHO 135, HaumeHbluee — 0.
€ f0)=2cos0-cos0=2-1=1, f(n)=2cosn~cos2n=-2-1=-3,
S x ==2sinx+2sin2x, -2sinx+2sin2x=0, -2sinx+4sinx-cosx=0,

=zsmx(l-2cosx)=0, sinx=0, cosx=-;—, X=T, x=§.
. ’ n n 1
fFm=-3 f(%) ==2cos§—cos?=15.

B S(x.=24x? (Lo,
x 2

2
2 11 2 Vo2
I+L_) =d4o =47, fD=T+1=3 [()= x2+2xt
2

=0, ——22—+2x =0, -2+2x>=0, x*=1, x=1, f)=3.
r f(x)=sin ;— x, [-m n], f(-m)= sin(—n)—(;n) =1,
rHm=sinwr=-n, f(x)=cosx—1, cosx—1=0, cosx=1, x=§, f(g =12t-.
OtBer HauGosblIee 3HAUEHUE PYHKUMH T, HAUMEHbLIee —T.

236. Ecnu nepBoe cnaraeMoe x, TO BTOpoe ciaraemoe 10 - x.
Hccrenosas pynkumio y =x° + (10 -x)° wa [0; 10], Halinem ed

a) Haubosnbluee; 6) HaHMeHblUee 3HAYEHUA Ha ITOM NPOMEXYTKE.

J£(0) = 1000, £(10) = 1000, /'(x) = 60x — 300, 60x—-300=0, x=35;
“(5)=125+125=250.

237, Nycre nepsblit kateT x cM, Toraa sropodi 20 —x cm. Hccneayem
dyvHkuMio  S(x) = %x( 20-x), paBHYI0 MOLIAAY ITOr0 TPEYroNbHUKA,

Haiaem e¢ HanGonbluee 3HaueHue Ha D(S).
S (»)=10—x, S'(15)<0, S'(5)>0,

0 - Touka MakcuMyma, ' + -
Otser 1, I karers no 10 cM 0 10 20

0
®
(o]
v
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238. IycTe oaxa AuaroHans x cM, Bropas 12 —x cM. CyMMa KBaapaToB
RuaroHasell paBHa cyMMe  KBaIpaToB BCEX €ro  CTOPOH.

P(x)=x?+(12-x)* na D(P). - 4+
P(x)=4x-24, 4x-24=0, x=6, g : ﬁz >,
X = 6 — TOYKa MUHUMYMA, 3Ha4HT, S (6) = 72 — HUMEHbIIEE 3HAYCHHE,
Oteet: 72 cM%.

239.

[ycTs nepBas MatuuHA & HAXOAUTCA B 8
myHKTe B, a BTOpas B MyHKTe A. ,
Korza nepBas MawmuHa npubyzer B ‘ ' 2xM
NyHKT D, a BTOpas MAaHIMHA B MYHKT D

E. 3ro Bpemsa 06o3HauuM .
DC=2-40t, EC=3-50¢,

 DE=+(2-401)? +(3-501)? .

4
A

3m £ c

PaccMotpuM  QyHkumio'  S(f) = \/(2--403)2 +(3-500% ¥ mHalimem e
HauMeHbllee 3HaueHue Ha M(S).

NOE 8200 A0 8200 -460=0, ¢ =->-

2J(2-40r)? + (3~ 500)? 410

(2-400)% +(3-50)% = 4-160 +16002 +9-30( + 25002 = 4100 - 460r,

23 23
= ~ TO4Ka MHHUMYMa, 3HAYHT, S| — |~ HauMeHbluee.
410 _ 410 - ¢

v

e

o

&
-]
(-4

240,
MycTs HabmogaTenb HAXOAMTCA 33 X M £
OT cTeHbl B Touke O.ZEOB;
ZEOB = ZEOA - £BOA, nostomy: 4
tgZEOB = tg(£LEOA - ZBOA) = B

32 18
R . ‘-‘[
A

143218 524576’ ——y
x X ) x
1,4x
fix) =—22—
x2'+576
803pacTaeT, TO HaiiaeM x, mpu kotopoM fx) npuHUMaeT HaubGonbluee
3HaueHue Ha (0; ).

. Tak kak 0<£EOB<-12-‘- unpu oo € (0; g); tgo
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. o (2 +576)-x-2x 1,4(5,76 - x%)
= . 1,4 = N
1) (x* +5,76) (x* +5,76)
Mpu x € (24; ©) f'(x)<0, mpu x € 24 ®) [f(x)<f(2.4)
ananoruuHo, f(x)< f(2,4) max € (0; 2,4). 3HAUWT, S = A2, 4).

241,
IMycts HaGmoaaTeNnb HAXOMMICA 33 X M OT

f(x)=0mpu x=24.

A

cTatyy B Touke O.
LAOB=ZAOC - £BOC, BC=4m.
1gLAOB =1g(LAOC ~ £LBOC) = B
8 4
4 : 56M
=_X.§_L4.=_2‘_=f(x), o 0
x°+32 .
l+—.— !.6“[
X x

éAOBe(O; -123), a Ha (0; %) tgo Bo3pacTaer.

4(x* +32)-4x-2x _ 128-4x?  4(32-x%)
(x2 +32)2 (x2+32)2  (x%+32)%°
£'=0 npu x=132 =242 . fumx =R 4V2). Orser: 4v2 m.

242. Tlo Teopeme [uparopa K% =12 12, R =400-#, rae |- obpasyrowas;
R — paguyc ocHoBaHuii; h — BbicoTa KoHyca. O0beM kOHyca paBeH:

V= -;- aR?h = %1:(400#: -h%)(cM®).  Takum o6pasoM, HyXHO HaliTi

S'(x)=

nanGonbiuee 3HaueHne GyHKUMH f(k) = 400k—h> Ha [0; 20].

F'(H)=400h—K, f'(K)=0 npn h=%. Hmeem £(0) = £(20) =0,

é S (—3_%) > 0, no3ToMy HauGonbluee 3HaveHune f(h) npu h=—2J%.

243.
H3 reopemsl [Mudaropa:
AAOB: AB® = AO® - BO* , 1.
2

ri=g? __"4_, TAe r — PamHMyC OCHOBAHMA o

UMAKHApPA; A — BLICOTA,; '
3 ,

4 =wr2h=n(R42h~£‘4—) . A B
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3 :
OnpeznenuM HauGonbitiee 3HaYeHHe QyHKIMH V(h)=1c(R2-h-hT) Ha [0; 2R].
3,5 , ) “ 2R
V'(h)=n(R? —==h?), V'(h)=0 npu 34’ =4R%, Te. npu h="%=.
—h) mp pu h=p
Tx. xak V(0) = V2R) = 0, a V(%):Vm, 10 by V(h)

BOCTHraeT HAHGONBIIEro 3HAYEHHA NpU b = -‘2/—; . Ortser: % .

h OB AB
244. TTycTh A BBICOTA LMIHHADA, TOTHA =+ = e+ o = 1,

y i Apa, Toraa R 5 " oatoa

IMpeoGpa3zosas, noMyunM . ’
(R-r)H
h=—— Janee mONMHAs IOBEPXHOCTH
UMIMHApPa paBHa: _ . : Y
S(r)=2m?+2nrh= 2-{# +’(—R;—’-)-’i) =
A C 3

2 - .
ol R l;)-&-rRH

Haiigem HanGonsiuee 3Hauenuwe S(r) mpu V € (0; R). Oynxuua S
kBafpatHyHad npy R # H , nOTOMy OHa MOXET JOCTHMTaTh
HanGonblero 3HAYEHHA, eClIM «BETBUY NapabOoNEl HamnpaBlIeHbl BHU3 #
abcuucca ro BEpUIHHBI N1apaGonsl NEXHT Ha 3TOM HHTEpBATe. '

, w1 R-H<0n2) - <R,te. H <2(H-R),

. o R
YT NR-H

RH
2R-H

3HauuT 'R <L2i- .Ipn R = H nony4aem, uto S(#) = 2nrH, ¢yHkuus He

umeeT Haubonwinero 3Hauennsa Ha (0; R). Oreer: R=H.

245, ITycrs h 1 r BBICOTa M PAANyC OCHOBAHNA LIWIMHAPA, COOTBETCTBEHHO,
a H v R sbicoTa ¥ panuyc ocHoBaHus koHyca. ITomyuum:

L+L—2€+LB-—I OTKyZa ' 0
R E oA oa” 0TV
Rh 1, nRh
- . V R = - R H= .
-2 (R) 3 3(R~r) B E

HaiineM  HauMeHbliee  3HaueHWe
¢ynkunu V(R) Ha (2; »).
nh(2R® -3R%r) |

3(R-r)?

V'(R)=
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VR)=0 npu 2R®=3R%r, R=1,5r. Vnak, V(1,5r) = Vi Ha
(r; ), Tak kak V yGbiBaer Ha (r; 1,5/) n BoO3pacTaer Ha [1,5; ®).

246.
PaccMoTpuM OceBoe ceuenne KOHyca. E
AOFEA «< ABEC.
OA BC
Orciopa: —=—, T.e.
A EO EB 0
R 3HQUHT, 2 = x>
’ ’ (H—-R)z H2 452 “"*—y'-—_-

H-R J H2 4 x2
" RPH 4+ R*x%2 = (H-R)?*x%, x*((H-R)?-R*)=R*H?, otxyna
2 : 22
SOl SR, o6pa3oM, velpoy LoRH”
H-2R 3 3 H-2R
HaiigeM Haumensuiee 3Havenue V (H) ma (2/; ).
2,452
MRH ZARH) W y'(H)=0 npu H=4R. V yGusact mpu
3(H -2R)? '
H € (2R; 4R) w Bo3pacraer npu H € (4R; ©), 34auuT V(4R) = Vyn HA
(2R; ). OtBeT: 4R. -
247. PaccmoTpuM oceBoe ceueHne KoHyca. AAOC « AOBC, 3HauHT:

2 R 2 H?R?
=—, MO3TOMY x° = -
H2-R

V(H)=

X

H?+x?

S»a

%mz((ﬂz - RBH: - H2H) "

V =

(H) R .

- RA(H* -3H*RY)
XH-RY

AT

V'(H)=0 ecnin H =R3,0mser: H=R.

248. h?=D?-b%. TIlpounocts Ganku R Beipaxaerca QopMmysnoi
R=kbH. Takxe R(b)=kb(D* -b?)=kb(1600~b%) . Halinem nanGonbiuee
3naueHue GyHkunn R(b) Ha npomexytke [0; 40].

_ 40
R'(b)= k(1600 - 356%) u R'(D)=0npu b=—m.
(b) = k( ) (b) p 7
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R(O):R(40)=0, %)>0, 3HauMT, HaMGONbIIEE 3HAUEHHE R

JIOCTMraeT npu b= % , MPUITOM h= 40@ .

249.
Mycrb nepumeTtp pasen P. [nowane oxHa

S(R)=2R--;-(P-2R—1tR)+-%1tR2 =

= PR-2R% -nR? +%nR2 - PR-(Z +-§)R2

Oyuxkuus  S(R) — xsanpariynag ap < 0,
CJICA0BATENbHO, HMECT TOUKY MaKCHMyMa:

s'(R)=P-(2+-’2-‘-)-2R=P-(4+u)k, S'(R)=0 R,

npu R= .
) 44n
i i 247 1 44n-2-n P

Torma P-4 = P = =2 s Ten
NpAMOYTro/bHAR HaCcTh OKHA HA CAMOM JIeNe UMeeT ¢dopMy KBajpara,

250,

Mycts BC 2x, a AHy. Torma S =xy. lanee B npAMOYTOILHOM AABE,
nostomy BH2? =EH-HA; wm x2=y(2R-y) u §*=x%%=)QR-y).
Haiinem HanGonbuiee 3HaYenMe PyHxivm  f(y) = y>(2R-y) Ha [0; 2R}.
f'()=-4y> +6Ry:, f'(y)=0 npu y=0n
y=LSR fO=f@R =0, f05R=2k".

Takum  o6pasoM, [UOWAAs  TPEYTONbLHUKA E
Haubonbluas, e€ciu  XopAa mpoBeAcHA Ha
paccroanuy 1,SR OT ToukM xacanus,

Otset: 1,5R OT TOYKH KacaHHA.

251.

Ecnu ocHoBaHMe TpeyronbHWKa 2b, M Yroji npu OCHOBaHHM 20, TO
r=0OH=HC-tga=bga. Bsipasum b uepe3 3amanuyio miomags S

, T.e

TpeyrosibHuka:  §=0,5-AC- BH=bh-bga, 3HAYMT, bz:@%' Haiinem

nanGonblee 3HaUEHNE KBaJpaTa paguyca:
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Stgza S(l-tgza)tgza
2tga = 2iga )

l—tg o

Mycts tga —tg’a w(w). HaﬁneM Hanﬁonsmee

r?= bztgza =

snayeHue Gynkunu u(a) Ha [0; -Z].

u-’(a)= - 3tg2a - l-3tg2a .
2
cos’a cosla cos’a

u'(a)=0 npu tga= i—l— T.C. IpH Q= nk:t%,kez Xo = 1;-

Nl
xoe[ ] Hanee: u(O)—u(—)—O H u(6)— —33—-3— u,,,,x(a)=u(%).3’mn
MpY BEPIINHE paBeH w— 4a =-13E- .
252, p
Pacctosnue Mexay 'roqkoﬁ Ha mapaGone H
JaHHO# Toqxoﬁ paBHO:

1
r(x)—"(z-x)z —— 1
: 0

f(x)=r?(x); Tax Kak 7(x) > 0 JUIT BceX X, HX MMHMMYMBI JOJDKHEI
~ COBMazarh.

)= 2(2—x)(—l)+2(x2—-) =4+ 2 +4x-2x = 4? 4=4-1),1'(x)= 0
npyu x =1, nputem fpy x <1 uMeeM f(x)<0 npa x>1 mMeeM f(x)>0
3HAYMT x = | — Touka MHHHMYMa QyHKIMH f(x) 1,

CNENOBATENBHO, YHKIMH M(X). - . Otser: (1 1).
2

253. Ecan cropoHa OCHOBaHMA X, TO IUIOWIAfb OCHOBAHHA ° *

2 Vv
3 ( h - BBICOTa NPU3MBI), 3HaUUT h= o . Nonnas

x243
nosepxHocts S(x) x € (0; ). S'(x)= W3- ‘WJ— . 8'(x)y=0 mpn

obnem pasen:

£ =4V. S(x) ybuBaer npux € (0; Y ) unozpac'lae'rnpux e v ; =),
maunt SRV ) — HanMeHbluee Haenne S Ha (0;0). Orser: V4V
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23. IlpnMeneHns Npou3BOAHOI B Qnémce H reoMeTpHHA
254.2) x,(1) =2%t3'. x2(=2-3;

x(0) =82, x5()=2, w()<v() npu

87<2, 42<i, 2<3 1., L.
- 4 4 4

6) x(=92+1, )= v@O=18, v»O)=3%, v@O)<v() npn
181<2, 2-18>0, #(¢t~18)>0, ¢t>0 u t>18.
255. () =0,1t2 —0,5¢+02; of(t) = ¢'(¢) = 0,2¢ ~0,5;
©(20)=0,2-20-0,5= 35(1:‘5-)
256.
() = 0,01(cm/c), S(f)=mnr2(t), S'(e)=2mr(t)r'((); mpH F=2CM
$'=2n-2-0,01=0,04ncm2/c.
257. :
si()=51, sp()=2%-1t.
" HaiineM paccTosiuMe Mexay TeNaMu
s2(O)=stO+s3(1)-
~251(t)s5 (1) cos60° =

=st()+s3(O)-5()5,0),

A —5> S

sin) =52 @) +s3(0) -5 OX0) =y252 +(242 -02-su 2% -1y =
= V252 +4r* ~ 43412 —100% +5¢% =var® —1403 4313,
CKOPOCTh YRARCHUA TeN APYT-OT ApYyra paBHa: .
: ' 287212 +31) _
WAt 181312

G =-;-(4¢‘1 ~142 4312 2.(16° - 422 4+ 62) =

182 =21431) 8221431
Va2 140431 Va2 —1ar431
8-9-21-3+31 _ 72-63+31 _ 40
S3)= = =
V49 143431 J36-42+31 Y25

Ldpu 1=3:

=8 (km/u),
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258. _
IMycts A ynaneHa OT HyJis Ha X M, 1‘
X(0) =21 (), »
Paccrosuue o B 110 Havana KOOpAMHAT
WO =y25-x2(0) =V25-42 . oy Su
Cxopocts B pasha:

) & —4
Y= = =7 =}
W25-42  y25-48

B MOMeEHT, koraa x=3 (M), = -;—(c),

3
y(s) 5 s _s_ 3
2) 9  J25-9 4 2

259, x(1) = 2t

BepxHuif  koHel JIECTHHLBI HAXOAMTCA HAa BLICOTE y= 25-x2 s

y(:)=J25—4:2 ;

CKOpPOCTb ABMXKCHUSA BEPXHEIro KOHLA

1
0 =1(25—4r2 )2 .(-81)= -

_a
2\/25 W At v Su

CKOPOCTBHIO KOHLA JICCTHULBI ABJACT-

. 2m/c
4 N —
ca ——; HauneM ycKOpeHHe: k N—
st 4? x -
42548 ~ 4.
. st 42 4Q25-42+4%) 100
Y= 2 2 23
V25-4 T os-aiasar  Jas-ar)
Orser: 4_' ; 100 .
Vas_a? T Jos-a2)
260. m(x)=kx®; m(2)=10,10=k-4, k=2,5.
1) m(12) = 2,5 - 144 = 360; p(x) = m'(x) = 5X. Xy
2) p(0) = 0; p(12) = 60. ) yri B

Orset: 1) 360 r; 5x r/cm; 2) 0 r/em; 60 r/cm.
216



261. @(t)=kt?; npu 1=8 umeeM o(r)=2x, 2n=k 64, k=-3£2'.

Vrnosas CKOpOCTb KoJieca paBHa:

T
(3 )= — 2,__[; =—:48=31.
o(t)=¢'(t)= el o8 =1 d

262. x(1) =-‘%12 +vot+xg, vo=40(M/c), xo=10M, g=10 m/c%;

x(1)=-5t2 +40t+10.
a)x(5)=-5-25+40-5+10=210- 125 = 85 (m).
6) Teno B HauBbiciieH Touke nipa v(f) =0,

v(t) = x'(t) = -10t+40, —10¢+40=0, ¢=4c;
x(4)=-5-16+40- 4 +10=-80+ 160 + 10 =90 (m).

263. Vraosoi Koaq)(buuuem KacatensHol — f'(xo) = tga. Tak Kak

a =45°, totga =1, HalineM x,, B KOTOpOH '

() =11 6) f'(x)=-1.

Sg)=-x. A)x=1, x=-1, f(-)=-1,5; O)x=-1, x= 1f(l)-—-l,5. 4
Otset: a)xo=-1, 6)xo=1, M, (-1;-1,5); M, (2;-1,5). ’
264. tg135° =-1.

f’(x)=3x2+x—l. 3x%+x-1=-1, 3x*+x=0, xi=0, x2=~-;-.

265. f'(x)=3x’+x-1, 3x’+x+1=0, D<O0, HeT KOpHeH; yrnoBoit
ko3dduumenT kacatenbHoli He obpaiaeTcd B HOJb, KacaTeibHad He
napaienbHa ocH Ox, NO3TOMY NepecekaeT 3Ty OChb.
266. f'(x)=5x"+2; f'(x) NpUHHMAET MONOKUTENLHEIE 3HAUCHUSA NPH
BCEX X, 3HAUMT, YIIOBhlE KOS(GQUIMEHTH BCEX KacaTelbHBIX
TIONIOKHUTENBHBI, BCE KacaTeNbHbie 00pa3yioT ¢ ockio Ox OCTpaIii yron.
267. (427 =2-2, PHr1d=2-2, 20 +4c+2=0, 2 +%x+1=0 (x+1?=0, x=-1;
mpu x=-1 f(x)=g (), saToH b’anaqae'r, YTO TOUKA ¢ abcupccoit xg = —1
ecTs obuias Touka AnA rpaduKoB ITHX GyHIIMA. 3amiiieM YypaBHEHMA
KacaTeNbHbIX ¥ FPagHKOB 3TX GyHKLMIA B TOMKAX C aocnmccoﬁ paBHoﬁ =1
y=S'(x0)x~x0)+yo-.
L()=2x+4, [f(-1)=2, f=I)=1, 3 =2x+)+2= 2x+2+'| =2x+3;
gX)=-21, g(-D=2 g=D=l "y =2x+)+1=2x+3 "
W =2x+3 n y;=2 + 3. 'papuxu uMelOT 061LYIO KacaTeNbHYIO.
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24, IlepBooOpa3nasi

8. 1 & 3 gt 3B

268. a) F(x)=—-4cosx+—sin3x+c;0) F(x)=s—=—4——=14c;
3T 34 3.4

B) F(x)=2x+3In|x-1]+c;T) F(x)=tg2x-ctg3x+c.

269. Haiinem c.

a) F(x)=2In|x]+c, 2=21n-:-+c, 2=-2+c¢, ¢c=4; F(x)=2Ini{x{+4"

6) F(x)=-t+sinx+c,
X

-—2-'=-l+sin£+c, —-2—=—-2-+l+c. =-1; F(t)——-l--i—smx 1
T L 2 n n
2
1 1 23 1 23
B) F(x)=—~——+¢, -3=-—4+¢, ¢c=-2=—; F(X)s=-——0=-2—
) F(x) 3":Jc 7 te ¢ Y (x) o2

r) F(x)=—lcos2x+c, l=-—lcos0+c, ]=--l-+c, c=15;
2 2 2
F(x)‘=--;-cos2x+l,5.

270. £ (x)=2x-3, f(x)=x° -3x+c. HaligeM c: f(2)=2, otxyna c=4
OtBeT: f(x)= x2=3x+4.

V1. Fx)=x*+C, 3Haqmnpux 2 ny=3. Moayuaem 3=2'+C
C=-5;, y=x'-5.

272, x'(¢) =sintcost = %sin 2t, noatoMy x(t)= —%cosZi +c.
3= ‘—'0,25cos% +¢, otkyma c¢=3; x(f)=-0,25c0s2+3.

25. AnTerpan
3
3z

e 3=
273.3) [ cos(1,5x + 0,5x%)dx = 2sin(1,5n+0,5x)| 2 =
®

T

= 25in(l,5x+3-;) —2Sil1(l,51t+-72£) = —2cos§£- -2sin2n = Z-JTE-— 0= ﬁ; ‘

2
) 1 Sy 18 1 17 .5
6 (x24x )i =] emt i) stz =21
)Jl X X) { x 23 }l 2 3 ] 3 6 6
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- YE]

B) (cos3x —-sin2x)dx = (;sm3x+-§-c052x =

=z

=z i

2 : .

1.3 1 _n Y 1 2 1.1 2 143 7482 43,
=35 1295 35' IZ) 2®127371 6 22 12 6 4’
r)[(s —6x- )= [Sx 3x2-£]-- ——10—12+-—(—25 7s+'§ =

-5
-2+ §+noo—'—2—5-_7s 39=39,

274. a) I cosZdx = 2sin= ‘
0o 2 210

1) Hanbonbluiee 3HaYeHne: 2 NpU" @ = Tt + 47n — HHTErpan pasen 2,
. 2) HaMeHbILee 3HaYCHHE: ~2 NPH @ = —T + 47N — HHTErpaJ paBeH —2.

=2sinZ - 2sin0= 25inl ;
2 2

as+— -
2 T - P LN
6) cos2xdx=Esm 2x 2 =3(sm 2a +-2-)-sm2~0) =

0

0
= lsin(n‘ +2a)= —lsin 2a;
2 2 ’

1 b
1) nanbonbluee 3HaYEHHE: 3; a =—: + 7tn;

1 b ]
2) HanMeHblIee 3HaYeHHE: —-E; a =7 + 7N,

275. a)

ﬂpezlenbl HHTel’pMpOBaHM!l:
05x2-2x+3=7-x, 05x3 = 2x+34x-7=0, x> ~2x-8 =0, x;~2, %,~4;
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r4 ’ )
4 4
S= (7—x)dx—f (O.sz—-?x+3)=[7x—£] -[f-—x2+3x] =
2}, 16 >
J-2 -2
=28~8+|4+2—(6—6"—|6+12+%—4+6)=10;
( 3\ 3 2
6) S=|ax- | Z-2x 4 ax] =
3 3 0

\ 0

=s-§—(§-8+s)=s-1ﬁ=23;
33 3.y

8) [pesensl HHTErpHPOBAHIA:

‘y
y=x'-3x+4

1
:
v
.
VA REE

x2-3x+d4=x+], x*-4x+3=0, x,=3, x,=1;

3 3 .
2 3 3 2 3

S=| (xadde-| (F=3v+tde=|Zwx] -] 23 tax] =
1 | . 2 f 13 T2 .

23t (022 p b3 4)a6-42
27772 2 372

r) [peneis! HHTErpUpOBaHHA:

x2=2x+2=2+4x-x% 2P-6x=0, 2x(x~3)=0, x =0, x
220
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s=f(z+u-£w- r (f-zx+2)au=[2x+zé -5]3 -[f.-} +z,]?=
0 o 3o \3 0

=6+18-9-(9-9+6)=15-6=9, Ommer: §=9.
276. '

QFZ\

S

4 2 4
- [x__ + 4x} =
-2 -4 2 -2

=32+32- (8+l6 -2+8)=64-30=34,;

4 4
S1=J 8dx—J (x + 4)dx = 8x]
-4

2 312
s,{lzmz_ 8,64 56 g1,
42 6]l 6 6 6 3
- 1 2 =
Sl‘uc-ru =34 '93 = 24; s Sll-qac'm =18.

277. VpaBHeHHe KacaTebHOM:
y=2-x
Y@ =-1 y3)=4 y=-Ux-N+d=-x+7.

Sl

.
y=25+ 2% -0,5¢
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3 3
=J' (—x+7)dx-J (2,5+2x-o,5x2)dx=[—-"2—+7x} -
-1

-1 -1

33
—(2.5x+x2--’5- IVTIRIT 7,5+9-3+2,5-1--'-)=
6 2 2 2 6

\

' =24-|33= lO-l-(KB.en.).

78. YpanHeHml KacaTeNbHbIX:
Y(x)=2x-4, y()==-2, y(1)=2, y;=-2(x~ l)+2-—2x+2+2—-2x +4,

3

S= (x2—4.t+5)dx~J

2

3

Q2x+ 4)dx-J

2

_ 3 3
(2x—4)dx=[x?-2x2+5x] -
1

i

~(=x +4x)l -(x* +4r)| -9—18+15—%+2-5—(—4+8+1—4)—
i 2
—9-12-4+8)=22_1-1=2, A
3 3 ¥ A
*79.
BBeaeM cucTeMy KOOpAMHAT TaK, 4TO
BepLIAHa napabosibl NPOXOAUT Yepes TOUKY . a
(0; 0), u ypasHeHue napa6ona ’ .
x2 0 - S
y:kxz’ =i; y= 4-x H <___a_..___’ x”
a a
o 32
3 /2
§i=2 ixzdr=§-x—a =—8--i-='a——;
a a 3{s a83 3
0
2 2
Sz=a2—3-; .‘EL:L._}_:l.
3 S, 3 242 2



280.

2
: 3

S=J (x2+4x+a)dx—SOAB(’; =[13-+2x2+ax] -4=
Jo _ \ 0

w oo

=-§-_+8+2a—4=2a+23—0, 3HAYHT, 2a+-23—9=12, nosToMy a =
281.

f'(x)=a-1:co_s1tx;

2
’ 2
J (asinx + b)dx =(—-a-cos1tx+ bx] =-Z.1+2+2 =2,
0 n 0 (4 T

f'(2)=2, 2 =ancos2n, 2 = an, a=2-.
T

2 . »
Jf(x)dv=4. 2b=4, b=2. Ormer a=2, b=2.
° . . 4
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