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I''TABA I11. IEPBOOBPA3HAS 1 UHTET'PAJL
§ 7. IlepBooGpa3znas

26. OnpeneJienne Nepeoodpa3Ho

326. a) F(x) = x° — nepBooGpasuas ans f(x) = 5x* na R;
6) F(x) = X~ — mepBoo6pazuas ms f(x) = -3x™* Ha (0;00);

B) F(x) =%x7 — nepBoobpaznas s f(x) = x° Ha R;
r) F(x) =- % x % — mepBooGpasHas as f(x) = x” Ha (0;00).

327. a) F'(x) = —cosx # cosx, F(x) =3 — sinx Ha R;

6) F'(x) = (5 — x*) = —4x’® ans moGoro xR, TakuM 06pasom
F(x) = 5 — x* sBstercs mepBooGpasHoit amst f(x) = -4x° Ha R;

B) F'(x) = (cosx — 4)' = -sinx s mro6oro xeR, Takum obpazom
F(x) = cosx — 4 saBnsetcsa nepBoodpaznoii 1 f(x) = -sinx Ha R;

r) F(x)=(x?+2) = —% s mo6oro x €(0;00), TakuM 06pazom
X

F(x) = x* + 2 He sBiseTcs mepBoobpasHoit ams f(x) = 2% Ha (0;00).
X

328. a) F(x) = 3,5x + 10, T.k. F'(x) = f(x) mmnst moboro xeR;
0) F(x) = sinx + 3, 1.k. F'(x) = f(X) s moboro xeR;

B) F(x) = x* + 2, T.x. F'(x) = f(x) amst mo6Goro xeR;

r) F(x) =8, 1 k. F'(X) = f(x) ms moboro xeR.

329. a) F(x) = cosx + 4, T.x. F'(x) = f(x) nust moboro xeR;
0) F(x)=3 —% x?, T.k. F'(x) = f(x) mst moGoro xeR;

B) F(x) = 4(5 — x), T k. F'(x) = f(x) ms moboro xeR;
r) F(x) =1 — sinx, T.x. F'(x) = f(x) mns mroboro xeR.

330. a) F'(x) = (sin’x)’ = 2sinxcosx = sin2x s 1060ro xR,
6) F'(x) =%(cos2x)’ :%(—2)sin2x — _sin2x 1 moGoro xR,
B) F'(x) = (sin3x)’ = 3cos3x s moboro xeR;

’

) F'(x) :[3+tg§] =

JUTSI TF000T0 X € (-T;T0).
2X
2cos B

'

331.a) F'(x) = (Zx + cos%) =2 —%sin% = f(x) g moboro XxeR;



http://alexbooks.ucoz.com

6 F(0 =4+ j _

’

B) F'(x) = [sz = —% st mo6oro x e (0;0);
X X

= == f(x) ng moboro xe(-2;2);
4-x

’

r) F'(x) :4(x\/;)' = 4{):;} =4 ~%x

0=

=6yx = f(x) mns moboro xe(0;0).

332.a) F(x) =% x> +2x + 8, T.k. F'(x) = f(x) m1s mo6oro xeR;

2
6) F(x) = x + cos x + 2, T.k. f(x) :[Sing_cosgj =l-sinxHa R u

F'(x)=1 — sinx gms moboro xeR,;

B) F(x) = x — 12, T.x. f(x) = sin’x + cos’x = 1 a R u F'(x) = f(x) s s10-
ooro xeR;

r) F(x)=x"+x =35, .. F'(x) = f(x) m1s moboro xeR.

333. a) F,(x)=x"+7 u F5(x)=x’+13 — nepBooGpasubie s f(x)=2x Ha R;
0) Fi(x) =x + cosx + 12 u Fy(X) = x + cosx — | — mepBooOpa3HbIe s
f(x) =1 —sinx Ha R;

B) Fi(X) :§x3 +3 u Fy(x) :éxS +4 —nepBoobpasHsIe s f(x)=x" Ha R;

r) F1(X) = sinx + 2x + 2 u F,(x) = sinx + 2x — 7 — mepBooOpa3HbIe s
f(x) =cosx + 2 Ha R.

334. a) g(x) - 1_ nepBooOpasHas st f(x) =L2 Ha (-0;0) U (0;00),
X X

(0 =5 = hx)

2
0) f(x) =x7— cosx — nepBooOpasHnast st h(x) = x + sinx Ha R,

h'(x) =1 + cosx = g(x);
2
B) h(x) :x? +2x — mepBooOpasHas s g(x)=x + 2 Ha R, g'(x)=1=f(x);

r) g(x) = 3x + 2cosx — nepBoodpaznas s f(x) = 3 — 2sinx Ha R,
f'(x) = —2cosx = h(x).
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27. OcHOBHOE CBOMCTBO NePBOOOPa3HOI
335.a) f(x) =2 —x*; 6) f(x) = x + cosx;
F(x)=2xf%x5+c; F(x)=%x2+sinx+c;
B) f(x) = 4x; F(x) = 2x* + C; r) f(x) = —3' F(x)=-3x+C.
336. a) f(x) = x°; F(x) =%x7 +C; 0 f(x)==-2;FXx) :—%—ZHC

B) f(x)=lfi4 F(x)=x +L3+ c;nfx)= x5; F(x) :lx(’ +C.
X 3x 6

337. a) f(x) :Lz, F(x)=-1+c; FG) =-2+C=-12,C=-10;
X

X

F(x) :—%—10 ;

6) f(x) =

:tgx+C;F[%J =1+C=0,C =1 F(x)=tgx - 1;

4
B) f(x) = x°, F(x) f—+C F(- 1):—+ c=2 C—l%; F(x):%x4 +1% ;
r) f(x) = sinx, F(x) = -cosx + C; F(- n) =1+C,C=-2;

F(x) = -cos-2 — mepBoobpasznas s f(x) = sinx; F(-n) = -1.

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

F(x) = sinx — xcosx + C — 06Lua;1 nepBooOpasHasi;

6 ' =V 1 ) L)z () - I

F(x) =vVx? +1 +C — obmas nepsoodpasHas;
B) F'(X) = (cosx)’ + (xsinx)’ = -sinx + sinx + xcosx = Xcosx = f(x);
F(x) = cosx + xsinx + C — o0mmas nepsooOpazHas;

r)F'(x):x'_[l] SR L

1+x2

=f(x);
F(x)=x- 1 + C - o011as nepBooOpa3Hasi.
X

339. a) f(x) = 2cosx, F(x) = 2sinx + C; F(— g] = 2+C=1,C=3;

F(x) = 2sinx + 3 — nckomast nepBooOpazHasi;
6) f(x) =1 —x% F(x) =x —%x3 +C F(-3)=-3+9+C=6+C=9,C=3;

F(X) =X —%XB' +3 — UCKOMag nepBoo6pa3Ha${;

4
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B) f(x)=sin (x +§} F(x)= 700{)( + g} + C;F(%j =—cosn+C=1+C=-1,C=-2

F(x) = -cos (x + g] —2— UCKOMasi TIepBoOOpa3Has;

1 1 1) 8 2
) f(x) =— F(x) ===+ C;F| = | ===+ C =3,C =5=;
) f(x) P =73 (zj 3 3

F(x)=- % + Séf HCKOMas iepBooOpa3zHasi.

3x
340. a) f(x) = 2 — sinx, F;(x) = 2x + cosx u F(x) = 2x + cosx + C;
Fo(x) — Fi(x) = C =4; Fi(x) = 2x + cosx u Fy(x) = 2x + cosx + 4 — nBe
HCKOMBIE I1epPBOOOPA3HBIE;
6) f(x)=1+tg’x =—
C

>
052 X

F(x)=tgx+C 1 F,(x)=1gx; Fi(x)-F,(x)=C=1;

Fi(x) = tgx + 1 u F, = tgx — nBe nuckomele mepBooOpas3HEIE;

B) f(x) = sinzg—coszg = —cosx, Fj(x) = —sinx u F»(x) = -sinx + C;

1
Fax)-Fi(x)=C= 3
F1(x) = -sinx u F»(x) = -sinx + 0,5 — 1Be HCKOMBIE ITEPBOOOPA3HBIC;

r) f(x) =Lx,Fl(x) = 2y M Ey(x) = 2 + CFa(x) — Fy(x) = C = 2;

N

Fi(x) =2Vx U Fy(x) = 24/x +2 — 1Be HCKOMBIE nepBoOOpasHbIE.
3
341. ) a(t) = -2t, v(t) = -2 + Cy, x(t) :-% LG+ Cy

3
v(1)=-1+C, =2, C1=3;x(t)=—%+3t+C2,
x(1)=—l+3+C =4,C 711' x(t)=—ﬁ+3z+i‘

3 Ty 3 3’

6) a(t) = sint, v(t) = -cost + Cy, x(t) = -sint + C;t + Cy; v(g] =C =1

X(t) = -sint + t+C,, x(gj =-1 +§+ Cy=2,C,=3 7§; x(t)—-sint+t+3f§ ;

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

X(t) =t +t+Cpx(0)=Cr=3;x(t) =t +t+3;

1) a(t) = cost, v(t) = sint + Cy, x(t) = -cost + C;t + C,; v(n)=C,;=0;
x(t) =-cost + C,p, x(m) =1+ C, =1, C, = 0; x(t) = -cost.
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28. Tpu npaBujia HaX0KIEHUA NEPBOOOPA3HBIX

342.a) f(x) =2 -x° +i3; TTO3TOMY
X
4

F(x) =2x f% —% + C — oOmmii BuI iepBooOpasHbIX 1 f(X);
2x

6) f(x) = X ——= +cos.x;
X
2

F(x)= % + % + sin x + C — o0muit BUI IepBO0Opa3HbIX Wi f(X);
2x

B) f(x) = Lz —sinux;
x

Fx) = 1 +cos x + C — o0mmuit Bua nepBooOpasHbIx aist f(x);
X
r) f(x) = 5x* - [;

F(x) :§x3 —x+ C — o0muii BUj iepBooOpasHbIx s f(x).

343. a) f(x) = 2x - 3)’; F(x) =%-%(2x—3)6+C:%(2x—3)6 +C— 006-

Ui BUA epBooOpasHbIX At f(x);

6) f(x) = 3sin2x; F(x) =%-(—3)-cost+C:—1,5c0s2x+C — oGt BuA

nepBooOpasHbIX s f(X);

B) f(x) = (4 — 5x)"; F(x) = 7% -é(475x)8 +C= 7%(475@8 +C — o0mmuii B

nepBooOpasHbIX 1t f(X);

r) f(x) :—écos[ﬁ—%]; F(x) :—§-3~sin(§—%j+C=—sin[§—%]+C—

3
o01mmii Bux nepBooOpasHbIxX s f(x).

3 1 1 1
344. 2) f(x) =———; F(x) =——| - c
R (4-15x)" ) 15[ (4—15x)3]+

oOmmmii BUA epBo0Opa3HbIX A f(X);
0) f(x) :;;
2 T
COS | ——X
)
F(x) =-2tg (g - xj + C — o0muit Bua nmepBooOpasHbix st f(X);

6

=—————+C
15(4 —15x)
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4 1 4 4
f(x) = s F(x)=—=| - C=- C — oOmuii
B ) = o T 73 ( (G- 1)] O T ey o o e
nepBooOpasHeIx s f(X);

2 1
rfx)=-—+—5——;
) fx) X cos’(3x-1)

F(x)= 2% +%tg(3x —1)+ C — oOwuii B iepBooOpasHbIx s f(x).
X

345, a) f(x) =4x +L2; F(x) = 2x* ,l+ C — obmas nepBoobpazHasi;
X X
F(-1)=2+1+C =4, C = 1; F(x) = 2x* —l+ 1 — uckoMas epBooOpas3Has;
X
4
6) f(x) =x’ +2; F(X):XTJr 2x + C — o011ast nepBooOpasHasi;

4
F(2) = 4+4+C=15,C =7; F(x) :XT+ 2x + 7 — HCKOMas TIepBOOOpas3Has;

B) f(x) = 1 — 2x; F(x) = x — x> + C — 0Qmas neppoobpasHas;
F(3)=3-9+C=2,C=8; F(x) =x — X’ + 8 — McKOMasl 1epBO0Opa3Has;

r) f(x) Z%—10x4 +3;F(x) =—2—12—2x5 +3x+C— 00mmas neppoodpasHas;
X X

F(l):—%—2+3+C:5;C:4%;

F(x)=- % —2x7 +3x + 4,5 — HCKOMast TepBOOOPA3HASL.
2x

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

Fx)=x —ésin 3x+ 2cos(§ - xj + C — obmast nepBooOpasHas;

1 1
+

sin dx V2-x

1
F(x)=- chg4x — 242 - x — x* + C — o6as nepBooGpasHasi;

—3x2;

6) f(x) =

2

cos? Bx+1)

B) f(x) = —3sin(4 — x) + 2x;

F(x) =§tg(3x +1) = 3cos(4 — x) + x> + C — 0611ast mepBooOpasHast;

_ 1 3 3 )
F)f(X)_(S—Zx)3+«/5x—2 2cos(4 x],

F(x) :;2 LN Zsin[E - xj + C — obmas neppooOpasHas.
43-2x)° 5 4
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347. a) f(x) =2x + 1; F(x) = x> + x + C — 061as mepBooGpasHas;

F(0) = 0: C = 0; F(x) = X’ + X — MCKOMasl I1epBo0bpa3Has;

6) f(x) = 3x* - 2x; F(x) = x> — x> + C — 06mas neppoobpasnas
F(1)=4:1-1+ C =4, C = 4; F(x) = X’ — X’ + 4 — uckoMas neppoobpasHas;

B) f(x) = x + 2; F(x) :%xz + 2x + C — obmas mepBooOpa3Has;
F(1)=3: % +2+C=3, C= %; F(x)= %xz +2x+ % — HCKOMast TIepBOOOpasHas;

r) f(x) = -x* + 3x; F(x) = —%x3 +%x2 + C — o0r1ast mepBooOpasHasi;

F(2)=1: _3 +6+C=-1,C= —41; Fx)= —lx3 +ix2 - 417 HCKOMast
3 3 3 2 3

nepBoOOpasHasl.

348. v(t)=t*+2t— 1, T k. v(t) X'(), TO

3 3
x(t) =% +12 =1+ C; x(0)=0:C=0; x(t) =% +12 -t — uckoMas (yHKIHSL.

349. v(t) = 2cos%; x(t) = 4sin%+ C:

x(gj:4:4sin%+C:4,2+C:4,C:2;x(t)=4sin%+2.

350. a(t) = 12 + 4; Tk at) = V(t), To V(t) = 4 + 4t + C;;
v(1) = 10:4+4+C,=10; C; = 2; v(t) = 4t + 4t + 2; x(t) = t' + 26 + 2t + Cy;
x(1)=12:142+2+C,=12, C,=7; x(t)=t* + 2t* + 2t + 7 — uckomas PyHKIL.

F() 6-9t
3

351. a) F=ma, 1.0. a(t) = =2-3¢ V(t):2t—%t2+cl;
m

3
v(l) =2 —%+cl = 4; C,=3,5; x(t)=t2—%+3,5t +Cy; x(1)=5-1-0,5+3,5+

3
+Cy =-5,C, =-9; x(t) = t* —% + 3,5t — 9 — uckoMast QYHKIIHS;

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

F(t) l4sint _
R
V(n) =2+ C;=2,C; =0; v(t) = -2cost; x(t) = -2sint + Cy; x(n) = C, = 3;
x(t) = -2sint + 3 — uckomasi pyHKUUS;

F(t) 25cost _

B) F=ma, T.0. a(t) = 5cost;

v(t) =5sint + Cy; v[gj =5+C=2,C=-3
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v(t) = 5sint — 3; x(t) = -5cost — 3t + C,; x[gj :—37“+ Cy,=4,Cy =4+37n;

x(t) = -5cost — 3t + 4 + 37“ — MCKOMasi (PYHKITHS;

r) F =ma, 1.0. a(t)=

m:&frg:%+2;

V)= +2t+C;v(2) =4 +4+C=9,C=1;
V()= +2t+1=(t+1)%x(t) =—(’+31)3 +C3x(2)=9+C,=7,Cr=-2;

sty =11 *31)3

352. a) f(x) = 3x* — 2x + 4; F(x) = x* — x> + 4x + C — 06mmas neppoos-
pasHasg Fi(-1)=1:-1-1-4+C,=1,C, =7,

Fi(x) = x’ — x> + 4x + 7 — mepBas niepBooGpasHas;

F»(0) = 3: C, = 3; F5(x) = x° — x* + 4x + 3 — BTOpas mepBoobpasHas,

Fi(x) — Fy(x) = 4 — cnepoBarensHo Tpaduk F(X) pacrosioxkeH Bblie
rpaduka F,(x);

6) f(x)=4x — 6x° + 1; F(x) = 2x* - 2x° + x + C — 0611as nepoobpasHas
F1(0) =2: C, =2; Fy(x) = 2x” — 2x’ + X + 2 — mepBas n1epoobpasHas,
Fy(1)=3:2-2+1+C,=3,C,=2;

F(x) = 2x* — 2X° + X + 2 — BTOpasi [epBOOOPA3HAs T.K.
Fy(x)-F(x)=0—otcroma cnenyer, uro rpaduxu F(x) u Fy(x) coBmagaror;

-2 — nckomasi GpyHKuus.

4
B) f(x) = 4x — x’; F(x) = 2x* - XT + C — o01as nepBoodpasHasi;

4
Fi(2)=1:2-4-4+C =1, C,=3; F,(x)=2x" _XT -3 —nepBasi nepBooOpa3Hasi;
Fy(-2)=3:24-4+C,=3,C,=-1;

4
Fy(x) = 2x* _xT —1— BTOpas nepBooOpa3Has;

Fi(x) — Fy(x) = -2 — takum ob6pasom rpaduk Fi(X) pacrmosokeH HUKE
rpaduka F,(x);

r) f(x) = (2x + 1)%; F(x) :@ + C — o01mas nepBoodpasHas;

Fi(-3) =-1: _%wl —LG =19%;

Fi(x) =

3
(zx; D + 19% — TepBas mepBooOpas3Has;
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1 27 1 5
F(1)=6—:—+C,=6—,C, =1=;
2(1) 375 T=63G=lg

Q2x+1)°
6

F(x) = + 1% — BTOpas mepBoOOpa3Hasi;

Fi(x) — Fx(x) = 18 — orcroma cnenyer, uto rpaduk Fi(x) pacnonoxexn
BhIIIe rpaduka F,(x).

§ 8. UnTerpan
29. Ilinomaab KPUBOJIMHENHON Tpanenuu
X 33
353. ) y(x) =1 Y() =51 S = Y(3) - Y(0) = =9

6) y = cosx; Y =sinx; S = Y[gj -Y(0)= sin(gj —sin0=1;

B) y =sinx; Y(X) =—cosx; S=Y(n)-Y(0)=1+1=2;

) y(x) =- L nepBooOpasHas st QYHKIHA Y :Lz;
X X

S=y@-y()=-3-D=3.

4
354. a) Y(x) :xT+ X - IepBo0GpasHas s GYHKIMH y = X + 1;

24
S=Y@)-Y(0) = +2=6

0) Y(x) = X — 2cosx — mepBooOpa3Has 1 GyHKIuH y = 1 + 2sinx;

T

S=Y{£j—Y(O):£—2cos£+2c050— +2
2 2 2 2

X 2
B) Y(x) =4x 5 nepBooOpasHas i QyHKIUU y =4 — X7}

3
y =0 mpu x =12, mostomy S =Y(2) — Y(-2) —2{4-2—%}:10%;

r) Y(x)=x +%sin x — repBooOpa3Has st GyHKIMU y = 1 +%cos X;

S :Y(gj—y[—gj - 2(§+%sin§) 147

(x+2)°
3

355. a) Y(x) = — nepBo0GpasHas s GyHKIHH y = (X + 2)%;

10
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y=0 npu x=2; x =2 npu y = 4, noaromy S =Y (0) — Y(-2) 2?:2: 2=

0) Y(X)Z—L+x—nepBoo6pa3Haﬂ JUIst QYHKIMU Yy = >+
x+1 (x+1)
1 2
S=Y2)-Y(0)=———+2+1=2=;
@ © 2+1 3

3
B) Y(x) =x" _x? — nepBo06pasHas I GYHKIMH y = 2X — X*; (yHKIMs
y=0npux =0, x =2, nostomy S = Y(2) - Y(0) = 4-%:1%;
@-D* 3
r)Y(x) = S nepBooOpazHas s yHkuuun y = -(x — 1)°;

4
orpanuuena Ha [0;1] - S=Y(1) - Y(0) :%:%'

356. y=3sin (x + %}; a) Y(x) = -3cos (x + %ﬁ] ;

S= Y[%ﬂj - Y(—%j = —3cos37n+ 3cos0 =3; y = 2co0s2x; 0) y(x) = sin2;
S=ol El_ o —F osinZ —sinl = Fl=2: v=sinx-L: =. 1.
y[4j y[ 4} sm2 sin 5 ; Y =sinx 2,B)y(x) COSX ——x;
St s St Sm T T
S=y |-y Z|=—cos == 4 cos—+—=43-2; y=1—cosx;
y[6J y(éj 6 12 6 12 30
. T s T T T T
ryx)=x-sinx;S=y — |-y -—= |=—-sin—+—+sin| —— |[=n-2.
) Y60 (3 )o-5) 5o s Svsi 2]
30. ®opmy.aa Herorona — Jleiionnua
357. i3 L
2 52 30 1 33 3 6)2 dr—sinx | —sin’ —sin0
a) fx4dx—x—| 32,133 63, fcosx x—smx(|)—smz sin0 =
i 5,5 5 5 5 0
=1-0=1
43 T T
p) [ = =81 _80 o P 2
1 4, 4 4 4 r)_‘. > =tgx | =tg——1g0=
0COs” x 0
=1-0=
2 2
3 f—2 L L L 1
L(2x+1) 22x+1); 6 10 15

11
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T T
6)j3cos£dx:6sin£| =6sin " —6sin0=6-0=6;
0

o2 2
10 10

B) d—’;——l\ Lo,
11X X

T
2. 1 2 1 1
r) I51n2xdx=——cos2x| =——| cosm—rcosZ |=| - = -H=—.
2 n 2 2
4

x 2 2
4
i i i
4 4 1 1 4 1
359. a) d); —tox| =tg X =1; Jdx=x|=LTx. 1=1,70 | dx = [dx;
4 2
0 COs™ x 0 0 0 0COS" X
I L
3 3
0) jsinxdx:—cosx\ :—cos£+cosO:1—l:l;
o 0 2 2
1 1 T 1
4 4 1 1 3 4
J’ﬁ:Z\/;\ YL i:l—l:l;T.K. —=—,T0 [sinxdx= jﬂ,
X 1 V4 Ve 2 2 2 2 0 1 Jx
16 16 16
L n
2 2 T 3 5 R
B) Icosxdx:sinx\ =sin——sin0=1, _[x dx =— _[:1—0:1;
0 0 2 0 3%
T
2 B
TK.1=1,T0 _[cosxdxz I xzdx;
0 0
1 1 2 x4 2
r)_[(2x+1)dx=x2+x| =2; I(xS—l)dxz——x\ =4-2=2, TK.2=2,TO
0 0 0 4 o
1 2
_[(2x+1)abc=J.(x3 —1)dx.
0 0
y
360. a) Sacope = Saco + Soep = 2Soep y=s
T.K. QyHKums y = x* yerHas;
1 51 2
SACODEZZIX4dx:2'x—\ ==
o 50 5

2 8
0) Sareo = Sacpe — Sacoep = 2'*; =357 1=

12
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4 4
B) Saocoe = | (x* —4x+5)dx:lx3 —2x2 +5x| S84 35 400-28
o 3 N 3

1 32 2
r) Saep = Saocp — Saocpe = 20 —9—=—=10=-.

3 3 3
361.

1 3

1 41
a) Sapo = [(1—xdr=x—"—| =1-—==;
) Sao g( ) 4(|) 12

0) Sapc= SADEC—SBDEC*Z—Z"‘ 2 —Z* 4-2=

4
=[@-x)dx-2-1 2x—xT\—2 2

-1 3 -1
B) S 5cp = j(—x2—4x)dx:—%—2x2 | =
-3 -3

=[1—2j+(—9+18)=71;
3 3

r) S4pcpE = Sanmpe — Senmc =
-1

= [(—x* —4x)dx -2 = 712251
’, 3 3’

362. a) J'sm dx= —3cos— \ :—3(cos2—n—cos[£D—6cos£—6~l—3;
i 3 3 302
6)? & _ x5 \ =J9-1=2; B)j _9zgﬁ3f:9zg£:9ﬁ~
oN2x+5 0 COS27 90 3 ’
9
6 6 \/—
r) —2\/x+3 | =2(J9 ~1)=4.
'[ \/x -2

13
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2n 2 2n
3 «x X\ 3 X x) 3
363. a)_[ sin—+cos— | dx = _[ l+sin= |dx=| x—2cos= | | =
0 4 4 0 2 2)0
= 2—TE—ZcosE +2COS0:2_7r_1+2:2_7c+1;
3 3 3 3
2 42 4
1+2 1 24
6) [+ 2P =UF2) 75 1_64 o
o 8 o 8 8 8

T

™
12 12
B) j(1+cos2x)dx=(x+%sin2xj LN S N
0

4 2 4
r) | x+£ dx =| 2+ 24x \:—64—2
1 X 2 1 2
364.
a) Syep = Sgecp —Sascp =
2 49
=1-8—jx3dx=8—X_|:8—33:4l;
1 4, 4 4
0) S4ep = Sapcoe — Sapcp = . Y
2
z r A D y=1
3 3 B |'c
= I2c0sxdx—l~ﬂz25inx | _2_n: Zﬁ—z—n; EYAEIZIAN x
T 3 n 3 3 3l 3
Y Py . y=2c0sx
X ’
B)Xx*—2x+4=3, x>~ 2x+1=0, (x—1)*=0, x=1; y
1 A y=x2-2x+‘
SABE:SACDE_SBCDE: I(x2—2x+4)dx—2~3:
-1 y=3 B E
3
3 1 [0 D
=X 24y |—6:82—6:22; I 1 X
3 -1 3 3 x=-1 x=1
5n
r)S,pp=9S -S = 'G[Sinxdx_l. m_m)_ | E
ADE = ®ABCDE ~®ABCD ) A L b,
g 4 B ¢ R
st 0z 5|a\y-sx X
6 n n 5t om n 6 6
=—cosX | ——=cos——cos———= =43 ——. n
x 3 6 6 3 3

6

14
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365.
a) 4x— xX>=4- X; x275x+4=0; x=4; x=1;
SADC =SABcD ~SABC =

4 . 3\4
:I(4x—x2)dx—£: iy i
! 2 3

o
2

(5264 _(, 1) 0 4 0 0,
3 3 2 2 2

N
7

Y
6)%:2x;x3:8;x:2; T E
X
2-4 “416dx
Soapc =Sous +SABCD:_2 +[ 7 - i
27 ! D »=3
4 i e
:4_E|:4—4+8:8; — %BC §
P % 2 fio 2 |4
4.8
y=2x x=4

Supe =Soec = Soapc = 8=8;

B) x> = 2x mpu X = 0; 2.

2.4 2,
Sous = Souc —Soac ZT—IX dx =
0
32
LI ST ONE
3o 3.3 3

r)6+x—x>=6-2x;
x*—3x=0;x=0;x=3.

3
S 48c =Soasc —Saoc =] (6+x—x*)dx -
0

. 2 31\3
30 e X (o184 —9-9-2.
2 2 3 2 2

366.
a) X —4x +4=4-x
2X2—4X:0;X2—2X:0;X:2;X:0;

2
2
S4cp =S408p —Saopc =[(4—x")dx -
0

2 2
— [(* —4x + d)dx =[ (4x —2x7)dx = {2)(2 =
0 0

15
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_g_16_8_,2

3 3 3
6)x°—2x+2=2+6x—x"
2X2—8x:O;x2—4x:0;x:0;x:4.

Spce = Soapcp —Soaecp =
34
= _[(Sx—sz)dx = [4)52 —zi] | =
3 Jo

—4.06-128_64 51
303 3

2

B)x2=2x—x;xz—x=0;x=0;x=1;

SoAB =S0ABD ~S0OBD =

1 3\1
=[(2x - 2x%)dx = 2o \:1_321,
o 3 o 33

r)x2=x3;x2(1—x)=0;x=0;x=1;

1 1
Sous = Soac —Socag = [ dx— [Xdx = y=x
0 0 I
1 3 4\1 B
=[P e T X a2 L R
o 3 4y 3 4 12 -,
y=x
367.
= 8x—2x% X, = =23y, = 16 -8 =8 :
y=o0oX—- X,XB—_—2=29yB— — 06— 0. s|D A y=8
Touka A(2;8); y'(x) =8 —4x,y'(2) = 0; P
Viac=Y(2)HY'(2)(x—2)=8 — ypaBHeHue Kaca-
TEJIHHOM; y=8x-2x*
2 ) c
Sopa =Sopac = Soac =2-8—[(8x—2x")dx = 53 x

0

3\2 .
:16—[4x2 —Zi} —16-16+ 2851
3 o 3 3
368. f(x) = 8 — 0,5x% f(x) = -x, '(-2) = 2; (-2) = 6;
y(x)=f(-2)+2(x+2)=2x+10 — ypaBHeHHE KacarenbHOil; y(1)=2-1+10 = 12;
16
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I
|

3.6 L 0,5x°
Scor =Sreps = Secps =36+ - [8-0,5x)dr=27 —(Sx—%]
-2

-2

=27 [8-L]i[-16+3|=285-24=45.
6 6

b b
369. a) If(x)dx =F(b)-F(a)n Ig(x)dx =G(b) - G(a),

rre F(x) u G(x) — nepBooOpasubie Ha [a;b] mis f(x) u g(x) coorBerct-

BEHHO;

b
[(f () + g(x)dx = (F(x) + G(x))

[|J=F(b)+G(b)—F(a)—G(a)=

a

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

a

b
0) k[ f(x)dx = k[F(b) - F(a)], rae F(x) — neppoobpasnas mus f(x) Ha [a;b];

a

a

b b
[ Kf (x)dx = [kf(x)][\J = k[F(b) - F(a)]= k[ f(x)dx, rae k — const.
31. [IpumeHeHHe MHTErpaJja

1 1 xS 3 1
370. a)V(x)=n[(x* + ) dv=n[(x* + 2x> + Ddx=m T | =
0 0 0

1 2 13
=n—+—+1|=1—m
5 3 15

17
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1 1 3 S
V(x)=nf(l—x2)2dx=nf(l—2x2+x4)dx=n x—T+? | =
-1 -1
=2n~£:16—nzlin.
15 15 15

371. a) V= VKoHyca — Vo, rae

1 1
VKOHycazgﬂ?rzh:gﬁ, TK.T=h=1.

1
1
V0=njx4dx =n-—|==x; V :—n—ln =—m

1 1 1 1
6)V =nf(x+3)2dx - n[ (2x)*dx = [ (x* + 6x + 9)dx —[ 4x*dx =
0 0 0 0

1 1
= 1[(6x+9-3x%)dx = n(3x> +9x—x7)| = n(3-1+9-1) = 11m;
0

0

2 2 2 2
B)V =nf(x+2) dx —nfdx=n[(x* +4x + 4)dx — x| =
0 0 0 0

3 2 8 2
= 2 v dx |[-2n=n 2+8+8|-2n=162m.
3 0 3 3

i
1 1 21 3
r)V:nI(\/;)zdx—nfxzdxzn~x—\—nx—\=£—£=£
o o 20 30 2 3 6
e
N
2
1
4 X

18
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372.
a) [ycts |OB| = x, Torma S(x) = ny” = n(R* — x?), a

S(x) — monrmags ceueHus mapa, x € [R — H; R]. C

R R 3 R
V= [r(R-x}dr=nR? | —n | =nR2H—£[R3—(R—H)3]=
RoH R-H 3 RrR-H 3

T nH>
=nR*H - §[3HR2 ~3RH? + H? |=nRH* - ——.

0) [Tycts |OD| = x, S(X) — momaas ce4eHus KOHyca,

[ HR - r} i
X € |0; . yiD
R B/RJ1X\c
o
2
2 R 2
S(0)=m’ =n— (H - x) .IIpu 5T0M X MeHsieTCs B peaenax
H
0<x<HR-1)
R
H(R-r) H(R-r) H(R-r)
R 2 R R 2
T.o., V= I TtR—(H—x)zdx: _[ R dx — J 2R - xdx +
172
0 0 0
H(R-r) H(R-r) H(R-r)
R R2 2 R R2 3 R
+ ] —Z-xzdx=nRH(R—r)—ix2 =X ] =
o H H 0 H? 3

:%(RZ + Rr + r2).

373.F =kex, k=1 mpn F = 2H, x = 0,01 m - k =—= = 200:
x 0,01
0,04 0,04
A= [200xdx=100x" | =0,16 JIx.
0 0
F 4
374.k=—; mpu F=4H, x=0,08 m - k =——=50;
x 0,08
0,08 0,08
A= [50xdx=25x" | =016 Ix.
0 0

b
375. F= —% (110 3akony Kynona). T.x. paGota paBHa A= [ F(r)dr, T0
T

a

19
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(a— b)
ab
376. Boiienum Ha pacCTOSHUH X OT BEPXHETO OCHOBAHWSI TUIOTHHBI TIO-

J0ocky TonmuHOM Ax. Toraa cuna faBieHUs BOJBI Ha 3Ty IIOJIOCKY paBHA
AP = pgxyAx. T k. AABF nono6en ANBM, T0o

i M
|NM| |MB| y b h-x h)’

37n

T.e. P= jpgx(m(a b)(l——ndx pg|: : %_((l—b);‘—hh:
Wb
3

0)b<a,q>0:4=yg—=

_ | PP _Hla 1’| pgh’(a+2b)
ps 2 3 6
A F a D
X
N%&’ 5 B
B b c -

h
377. Ilycts AX =— — TOJIIMHA CIOS BOJbI, HAXOSIIETOCs Ha PAaCCTOSHUU X
n

OT HIKHETO OCHOBaHMA. Toraa ]BaGOTa 3aTpauynBaeMas Ha IMOJbEM 3TOrO
cinosi, paBHa AA = pgAV-x = pg-nr°Ax-x. [losinas padora paBHa

2k 2p?
A= Zpgnr xAx.Ecaun — o0, To A= jpgnr xdx = pgrr? —\ _%
0

378. Pazo0ObeM miap Ha n CIIOEB TOJIIUHOW AX =2R KaXpli. Beigeanm
n

OJIMH M3 TaKUX CJOEB, HAXOAALIMICS HAa PACCTOSIHUM X OT Touka A. To-
rra paborta IPOTHUB CHJI BHITAJIKUBAHUS IPH TIOTPYJKEHHH OTOTO oA Ha
rybuny x ecth AA = pgAV-x. [Tycts |OB| = a, Torna y* = R* —a> =R* —
—(x—R)I’u AV ~ ny’Ax =nR? - (x—R) JAX T-X(2R — X)Ax, Torma

3 4 |2R 4
2x3R_x_:l | :pgr{g-SR‘l——MR }:ipgnR“.
0

Y

u”a.u’”

2R
A= _[pgroc2 (2R —x)dx =pgn
0

20
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379. Pa3oObem cTep)KeHb Ha N PaBHBIX IWIMHAPOB, K&XKABIH U3 KOTOPBIX
_1
MMEET BBICOTY AX =—.
n

2
AE = m;/ ,rae m = pAV = pSAX — Macca LMIMHADA, V:m,(

x+Ax]_

o Ax
CpeIHss JUHEHHAs CKOPOCTh TOUYEK IMMHApa. Tak kak — — 0, To
X

2.2 1 2.2 2 3 273
o°x HE:.[dex’wzx :pSw X | pScol‘

0

v~ oX. T.0. AE =~ pSAx-

-

7
T

x Ax
380. LenTp Macc kpyroBoro KoHyca JnexxuT Ha ero ocu (OA), o0beM AV,

HaxXOJSIIMHCS HAa pacCTOSHMM X OT BEPIIMHBI KOHYCa, paBeH
2

AV ~ my>Ax. AABO ~ AANE;%zl, y =%~x; Torma AV ~ nrx?Ax.
r h
h ho2 h 41
_[pde pj%x%lx Ix3dx X ‘
KoopaunaTa nenpa macc y'=2 __0h =9 _ 40 3 h.
h h o2 h ) who4
jpdV p'[—zdx jx dx —|
0 0h 0 30
A
B Ax
B © C

I'TABA 1IV. IOKA3ATEJIBHASA
N JTIOTAPUOMHUYECKASA ®YHKIIUHN

§ 9. O0001IeHHE MOHATHS CTENEeHN
32. KopeHb n-ii cTeneHu U ero cBoiicTea

38l.a){l6=2 2'=16u2>0.6){-1=-1, (-1) =-1;
B) 11024 =2, 2'°=1024 u 2 > 0; 1) V243 = -3, (-3)° =-243.

382.a) =1, 17 =1;8)Y-343 =-7, (-7)° =-343;
6)%64 =2, 2°=64u2>0;1)Y0=0, 0°=0.

21
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383.2)¥-27 =3 =3 6)¥BI1=3* =
B) V32 ={(2)° =2 ) ¥ea =V -a.

ol {7 5o T
e R O

385.a) x> +4=0;x =3-4=-34; 6)x*=5;x ==¢5;
B)x3=4;x=%; r)x4=10;x=i%.
386.2)x''—15=0;x'"=15; x=+I5;

6)x’ + 128 =0;x’ =-128; x ={~128 =2;
B)x*—64=0;x*=64;x=42; 1) x’ =3; x =35.

387. \ ,
@) 16x'— 1= 0: x' =L 6) 0,01x° + 10 = 0; x* =-1000;
) 16 X =3/-1000 = -10;
\/T 1
xX=14—=+1—;
16 2
6 — 06— £
B) 0,02x" — 1,28 = 0; x” = 64; r)122—2x2_0x—17
x=+{64 = 2; 4
X =+4/17.
388.
a)Vx =-0,6; (%/;)3:(70,6)3; 6)¥x =3; (i‘/?)A:34;x:81;
x =-0,216;
2.4 —n&. 7 il 7. —
B)Vx =5 (\/;)2:5 ;X =25; Nix =-1 (\/;) =(-1);x=-1.

389, a) (411} = (o W) =11 6) p¥=2f = (2 () =52 2= 64
B)(ﬁf:\/7_=7; r)(—ﬁ)é: —1 (\/5)6:2.

390.

a)#16-625 =416 Y25 =2.5=10;, 6)I32.243=332-3243=2.3=¢;

B) Y8343 =¥8-3B43=2.7=14;, 1) #0,0001-16 = 40,0001 - 416 = 0,1-2=0.2.
391. a)¥160-625 =332 -I5° =2.510;

6)324-9 =38-27 =38 -327=2-3=¢

22
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B) Y4827 =4f16-81 =416 - {81 =2-3=¢;
37545 =3125.27 =125 327 =5-3=15.
392.
)9 -9 =39 -33 =327 =3 6)%16- Y-8 =¥-128 =2
B) Y27 -39 =243 =3; n)-25 {25 =~ 25 -3/5 =3/~ 125 = 5.
J-625 28 128
o =3125 =5; 6) i =4—=\/E=2;
243 \/12 128
B —3—— =3-27=-3; = ={64 =2.

394.
Ry ECHE AN IS (- R ST
100000000 16 27 ¢100000000 %16 327
2 5 3 15 15

~ Y0000 2 J 100 3-1000000

ofillas- L5 1 ¢24 1L,
28 16 2 32 2 2

243 17 3-243 3/-125 _-3 (—5) 5 .1
B) 3| -3- 4 o7 = ;
1024 Ctho2s Y27

4
[3 273 L
)43— 1— \/7 \/7 E: ;

@1«E<znmﬁ<2<ﬁuJ<ﬂia;TKLﬁ<2<Lf;
1,18 <42 <119, T.x. 1,18* <2< 1,19% 42 =118.;

6)1<3s5 <2tk °<5<2%1,7<¥s5 <181k 1,77 <5< 1,8
1,70<35 <171, Tk 1,72 <5< 1,71% 35 =1,70...;

B)2<+47 <3, Tk 2°<7<3% 26<{7<27, Tk 2,6°<7<2,7%
2,64 <47 <2,65, T K. 2,64% <7 <2,65% 7 =2,64..;
Ni<¥PB<2rk °<3<2% 14<B <15tk 1,4 <3<1,5%
144 <33 <145, Tk 1,44° <3 <1,45% 3 =144..

393. a)

—-0,15;

396.
a)310,17 ~2,17;  6)4/71 ~8,43; B) 13,21 23,63, 1)311~2,22.
397.

) 13,7 ~134;  6){10 ~1,47; B)428~129;  r)¥13~138.

23
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398.

0302 >0,1x 0250 u¥0-0.  6)'20 4<1—TK04 23 2(5) %;

B){Is>LTk 1,8>1uli=1; o2 <,/o,3, T.K. 0,2 <0,3.

2 2
399.a)2«/5—\/; ﬁ_\ﬁ,( | =3 e S5 |

6)1@80,43,1 3300 301
7 7 700 700

B)%<§/§,TK. 2<3; I‘)\/@<1,T.K. 08<1lml =%

400. 2) /0.3 ='§f0.3" =190,00243; 30,05 ='§f0.05 =14/0,0025;
19/0,0025 >19/0,00243, T.0. /0.3 <30,05;

B)i/7=§/7_2:%; 49 > Y40, 1.0. Y7 >¥40;
F)\/§=§/5_4=%; {625 >§/500, T.0. /5 >¥/500.

401.

2304 =504 =10.01024; ¥-03 =03 =-10.009;
15/0,01024 <3/0,009,-13/0,01024 > -§0,009; 1.0. Y- 0,4 >{/—0 3;
6)Y75 =45 = 5 = 425 3= 5= -

125 >lm, T.O. \/:>\/—_;
B)V-2=-32>-4=3-4;

D5 =5 = {Bs: Y3 = 5 -

133125 > 327, —‘W<—‘x/_,x/3<«/—_.

402.

2)§64a%"1 =§2ab)® Y =2ab%a*’;

6)§/—12807 =—{/(2a)5 .Wz—zaW;

8 Y6a° = {a')* Yer? = a'por?:
F)W=m~32a=3a3%.

24
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3 3

403.a)—bi‘/§=—§/b_4-%=—\/43b4; 6)ab8%=\/8 a8b8~8%=8\J5ab”;
\ o \ «

B)a%z%~ﬁzv47a4; r)—abi/- V-0 -4 =4

404.
a) e =|d. |a| =—a cnpaBemmBo TONBKO IPH A<0, T.0. Ja? =-a pu a<0;
0) %/a_S = g TIPH JIFOOOM a;
B) §/a_5 =a, a=|| CIIPaBEIMBO TONBKO 1pH a0, T.0. %TS =|a| mpua>0;
r) *A\‘/a_“ =|d|, |a| =a cnpaBemmBO TONMBKO IPH 220, T.O. *A\‘/a_“ =gmpua>0.
405.
a) %/a_3 =g IpuwIItOOOM a, a = -amipu a = 0, 3Ha‘ll/IT%/a_3= —amipu a=0;
6)§/a_6= |a|, |a| = —a mpu a < 0, 3HatmT§/a_6:—a npu a < 0;
B) ‘\t/a_“ = |a| npu Mo60oM a; T) 1/7 = g TIpH JIIO6OM a.
406. 2) _ 307445 36T +5),
f 5 W12 -(5) 2

64" 2 (a V2)? _a?-22+2

a+ \/_ (\/_)2 -2
b -

YRR B Wy 3
Jo+1 (J6+12 6+1+26 7+26

F)Jg_l_ 5 5 5
a _a-%/2_2 a\/_ X — «/_ «/_(\/_ 1 x/_ 1
407.a)T— %/2_3 ; 0) 2\/_ 2\/— =

4 4\/_3J_2J_ 5 syst Ye2s
xJ_ \/_ X x’ 3[3\/_ 3

2 W4 1y 6 6x/3_2§/5_3 6 s
408.2) = J_ «/27‘25 T 05 15\/9 125

3)3 \/\/_4_24/\/__ 3%—@ \/_1(\)/_22 10J—5J—
2 2’

25
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409.

a)'25° =1%/5_6=x/§; 6)3,/%%&‘/‘\‘/%:‘\‘/%:%%/2_3:0,5%;
162 [212.3% 2 2

BT =3 ¥ =—\'824'34=§x/g;

r)4 1\/__12

410.

a)¥x -5¢x +6=0; Yx =t; t>0;
t?—5t+6=0;t=2,1=3;

Yx=2x=2=64;
Ux =3,x=3°=729;

B)vVx —3¥x +2=0; ¥x =t; t>0;

-3t+2=0t,=1,t,=2;

fx=1x=1; x=2x=2"=16;

411.

a) + I - +L
%

x4<3;x1=— 3, %, =43.

OTBeT: (7 i‘/g;i‘/?) .

B) +| - +5
19/— 1'9/5

x! >2 x; == x,= \/_
OTBeT( )( )

412.
a) — +

v

-343
Yx <-7; x=(-7)° =-343;
OtBer: (-00;-343).
B) 1 +
'8
Jx >2; x = 8; Otger: (8;).

»
|

26

g

6)Vx +¥x =2 ¥x =t t>0;

C+t-2=0:t,=-2,t,=1;

¥x = -2 - He mmeer pemeHmuit;

fx=1.x=1;
1")%/;—59/_=6; Ox =t t>0;

t?—5t—6=0;t,=-1,t,=6;

?/; =—1- HEC UMEET pelHCHPIfI;

¥x =6, x = 6° = 46656.

6) — | + »
I 14/7 Ll
x> 7. x =7,
OTBeT: lk‘/_ ;oo)
l") — | + »
5
x> < 5;x =§/§.
OTBeT: (— w:—35 J
0 4
0 6
Ux =2, x = 64.
Otset: [64;0).
r) | - | + >
0' 81

{x <3, x =81. Otger: [0; 81].
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413.
a)g/a_6:|a|:—a,raeas0; B)§/a_5:a;
6)4‘/a_4=|a|=a,mea20;
414.a){/a_3—\/a_2=a—|a|=a+a=2a,r[[eaSO;
6)</a_4+2</a_7=|a|+2a=a+2a:3a,l“)leaZO;
B)i/a_sfg/a_6=a7|a|:a7a:0,l“£[eaZO;
F)%/a_3+3§/a_8=a+3|a|=a—3a=—2a,r,ueaSO.
415. 2)310+ V73 Y10 -473 =310% - (f73)2 =327 =3;
Y@ +417)? Y+ 7y
6) w17 = 17 = {44 VT7 e V1T =4,
Ja-17 Y47 - (17y?
B) 49— 65 - 4o+ V65 =49? — (65)* =416 =2;
D35 3445 =3 —(45)2 =4a =2,
416.3) 1 _ 3\/2_2+3\/2'3+%/3_2 :_%_%_%;
2-4 Wz -]+ 425432
2(a2+a3b+3b2] z(a2+a%/3+3b2j

2 —
6)a_%_(a—%xa2+a%+i/b_2j a*~b

"ET {5 7[5 457 37 ‘

3a _

3afifa + ) _3allfa +35)

33. UppaunoHanbHble YpaBHEHHUS
417.
A)Vx*+19=10x'+19=100 x* =81 & x £3;
6)Vx2-28 =2 x—28 =8 x’ =36 x = 16;

27
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2 2
B)\/61—x2 :5®{61—x 20, @{ngitcxzﬁ;
2=

61— x? =25,

NYx-9="3ox-9=-27<x=-18

418.

x+l=(x-5)2%, [x*-llx+24=0, [[x=3,

AVx+l=x-5< x-520, < x>35, =
x+1>0; x2-1

—14x+33=0,

2x+3=(6-x)%, <6,

0)x+V2x+3=6=7 6-x20, <

2x+32>0; x>—— {x§6;

II

2x—1:(x—2)2, x=1,
B)V2x—-1=x-2& x—-2>0; P X>2 Sex=5ex=5;
2x—-1>0 x>2;
3x+1=(x—3)2, x9>x3+8 0, (x=1,
rN3+Jyx+l=x&s x—=3>0, = Six=8 o x=8.
3x+120; >—— x23;
419.
2 _
a) [ +1= ,x Cox4d e 2x+1=x? —2x+4 b —4x+3—0,<:>
2x+120; x>-0,5;
x=1, N
<1 |x=3; <:>x1 > CM.
x=-0,5; 27
x=x?-x-3, [-2x-3=0 {x:_l’
- x°=2x-3=
, =3
6)Vr=vx’-x-3 < x>0, < 14413 © * S x=3;
2 . xX>—-; 1+\/E
x—x-320; 2 x> ;
2
x+2=2x-3, _5
B)Vx+2=v2x-3{ x+220, o " ox=5;
x2>1,5;
2x-32>0;
x=-1,
9 x2 _9+x x(x+1)=0, x=0;

rVv9-— P =dx+9 ! 9-x2>0, o x>2-3, ol{x>-3 <o

x+92>0; x<3; x<3;

28



http://alexbooks.ucoz.com

420.

a)x=Vxr +x>—6x+8 & x> +x>—6x+8=x" <:>x2—6x+8=0<:>[§1 ii’
2 = ™

6)x-2=Vx’-8 = (x-2P =x>-8x —6x* +12x-8=x> -8 =

X = 0
c>x(x -T7x+12)=0< | x, =3,
X3—4'
B) x=Y x3—x2—8x+20<:>x3:x3—x2—8x+20<:>x2+8x—20=0<:>[x;::g)’
D T4

1")x+1:\/3 St rxeo+) =12t 2o +3x% +3x+ 1=

=X 42 +x o P +2x+1=0 x=—1.
421.

2 eefy=1 [ =t @{3“2%/_1 ﬁ:%(l—%),@
-3y =10 |6 -2y =20 Y =21, Yoz
{J———1©{y=—l.
J__3 x=27"
)4J_[ 22, _ [ -3y =62, {f -2,
2fx + 34y = 82 2x + 34y =842; 144x =1442;
@{f 4ilx - 242, {y:64,
¥ =2 x=4"
2J§+f 7, [-s¥x- 4y—— {ﬁ 7-24x,
4[ Wr=6" | —3¥x + 4y dr =22,

@{\/;:7—21 {y 81

4 — 0. =16’

){\/;+3 v =5V5, {2J§+6f—1of {\/_ V5347,
5y - 24x =/5; Wx +5y =5 11y =11/5;

@{J}:sﬁ—3ﬁ,©{x=20

Iy =45 y=5"
422.
(x+1)(x +6) =36, x=-10,
)Vr+1-Vxt6=61  x+120, { +Tx=30=0, L)l 13 ox=3;
. x> ’
x+6>0; x>-1

29
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T+l Jo—D - Jr—D=x+1, |x=-D@x-D=(x+1)?%
6)\/_:\/x+1<:> x=120, =3 x-1=0, =
2x-l 2x—1>0; 2x—1>0;
2x2—3x+1=x2+2x+1, 2 x =0,
(= x=1, {x 5>x._0’<:> X,=5ox=5;
x>0,5; x=1 x>l
2
V3x+2 -Yx—-2=x+6, |Bx+2D)(x-2)=(x+6)",
B) x+6 =Jx+2 < x=2>0; = 3x+220, =3
Vx-2 3x+2>0 x=2>0;

32 —dx—4=x2 +12x436, _ |22 —16x—40=0, _ || F
o {PT TETasX X230, o 12X X Yol =10,x=10;

x>2; x>2; x> 2
x(27x):4x2, 2x—x? =4x2,
DJx2—x=2x & x>0, |  x20, o
2-x20; x<2;
x1=0,
S5x(x—0,4)=0, x; =0,4; =0
=N x>0, s 20, < 1__0 2‘
x<2; x<2; 2 =55

423.2)y5+3x+3 =3, 5+Yx+3=9,x+3 =64, x=61.
TpoBepxka: y5+3/61+3 =3. Hroro: x = 61.

6) Va2 —16 +x =2, Va2 —16 + x =4, X~ 16=(4—x)’, x’~16 = x* — 8x + 16,

8x+32=0,x=4.

IIpoBepka: \/m +4 =2. Utoro: x =4.

B)y18—3x+10 =4, 18-3/x +10=16,x + 10 =8, x = -2.

Iposepka: 18 —3~2+10 =4. Hroro: x = -2.

Yx—vx? =5 =1, x—y2 -5 =Lx* =5 = (x— 1)}, 2x—6 = 0, x = 3.
I[Tpoeepka: 3 —\/ﬂ =1. Uroro: x =3.

424. a)Vx-3=1+4x—-4, x=3=1+2J/x—4 +x-4, Jx-4=0,x=4.

[poBepka: v4 —3 =1++/4—4. Utoro: x = 4.

30
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O)Vx+2 -Nx—6=2 x+2=4+4Jx—6+x-6, Jx-6=1Lx=7.
HpOBepKalm—m=2. HUroro: x=17.

B)2+410-x=v22—x, 4+ 410 x +10—x=22—x, J/10—x =2,x = 6.
HpOBepKa:2+M=m. Hroro: x = 6.

DV1-2x =3=416+x, 1-2x =61 - 2x +9=16+x, — 64/ — 2x =6+ 3x.

1-2x=0,25x"+x+ 1, x(x + 12) =0, [xx_:_?’z

IpoBepka: v1-2-0 -=3#+16+0; Ipux =-12:41+2-12 -3=+16-12.

HUroro: x =-12.
425.
A)Vx-3-6=Yx-3; #x-3=t—-t—6=0t,=-2,t,=3;
nput=-2:f/xT:—2—HeTpeLueHnﬁ; mput=3:¥x-3 =3

x —3 =81; x = 84. Urtoro: x = 84.

O)Vx+1+28x+1=3 {xvi=t; 2+2t-3=0;t,=-3;t,=1;
npnt=-3:?/:=—3-HeTpemeHHﬁ;
ant:1:?/::1;><+1:1;XZO.I/IT01"0:X:0.
B)Yx-5=30-x=5; ¥x-5=1, C+t-30=0;t, =-6, t, = 5;
pu t = -6: Yx — 5 =6 - Her pemenuii; mpu t = 5: x5 =5;

X —5=625; x=630. Utoro: x = 630.
r)3lm+m=4; 1Q/ﬂ:t;
C+3t—4=0t,=-4,t,=1;

19 2

npu t = -4: —3 =—4 - HeT pellIeHUH;

opu t = W2 -3=1x2-3= 1; x=£2.
Hroro: x = £2.
426.

Wr—yy=5_ | Jy=2Jx-5, Jy=2Jx -5,
a){ Vrfy =3 Q{\/}(z&—S):s;@{z(«/})z—s&—3=o;©
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{J6+x 33y +4 =10, {5\/6+x—15 3yr4=-50,

43y +4 —54J6+x =6, 546 +x +443y+4 =6

Vo+x=-10+33y+4, [J6+x=2, {x:_z,
f=— P9 =
V3y+4=4 J3y+4=4 y=4

{x+3\/_ 10 {f 10-3y, { =103,
Veofy=8 7 |rao-3»=8 " |3/y)? -10y +8=0;

3
Jx= x=16
R e
5 2Wx—2+45y+1=8, 4x-2+2 Sy+1=16,
Wr—2 -2y il |3Wr—2-2fsyri=—2
{1/5y+1—4c>{y=3,
‘/_ 2 x=6.
427.
a){‘/;J”/_ 8, { x/;vw/_ g, {&4—\/_ PN
x=y=16 | nWx +43)=16 " |-y =2

Jx=5_ [x=25
{J_3 {y=9-

_5_3 _c_3
0) i/;+§/;=5,<:> %/;_5_ x,@ %/;:5_%/_, - 3)’—5_\/;5
xy=216, Vx
35
3, —5_3 \/;_3’ y
=5 {%:2; {x
F/;:z, & %/_ IZN ’
:2’ >
Vx =3; { y: ) {x:27,

Yx=3
{«/_ I =4 { Vx-fy=4 @{«/;—\/;—4{:)
x=y=3% W= Ve +40)=32 T [Vr +4fy =&
Vx=6, [x=36
Q{\/;zz, {y:4-
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e {J(;_y)i}f { o { o2,

- PS____?’ Tl [r=s | =2
= Iy =1. y=F

34. CTeneHb ¢ panMOHAJBHBIM NOKA3aTEJIeM

428.
6 2 ;
a)32 =35 =336 3729, 6)5 3 =572 -7
s IFLR .
p) 4125 = 44 =445 ~ 41024, 16 2=62=v6" = e
429.

2 1 7 5
Ve —a % o) Yb-cn; BT =p 1 e =4t

430.

R I DI

| »

W

1 (1 3y 1 1 3 1 3

431.2)82:86.92 [=82.8 6.9 283 .9 2=%;

8 5 4 5 2 4 2 5 A
6)3100.(\/5ﬁ(J Y22.52.23.53=23.23.53.5 3= 257 =2

1 7 3

2= Lz =
B)8 3.81075 g3 814 —o7.33 2128 _, 20,
7
1
1 -0,5 _—
1 173 ((6V s5YP13 53 1
)1_ 41" == A2 =2
25 27 5 3 65 2

2 2
5 273 )9 3V 9 3V 9
= RO

\/_24—23)/—3:0;<:>
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1 111
432. a) (ax)3 +(ap)3 =a3| x3 +y3 |; 0)a-a

N | =
Il
Q
IS}
Q
IS}
|
—_

1 11 1
+1 T)(3x)2 —(5x)2 =x2|32-52 |

N | =

11
B)3+32=32|3

11 1 1 1 1 1
y3=x3 =3 +1=x3| p3 1| y3=1|=| y3 -1 x3 -1}

o | —

433.2) x
o1t
0)c2 +ct=cHct+1]
1 o1
B)4—43=[43 | —43-43|4

L LY ot 1 o1
Na+b? +a? +a?b2=a2|a? +1|+b2{ a2 +1|=|a2+1| a2 +b2 |

434.0) = T a? +b2
a2 — b2 a2 — b2
1 2 1
232123 +223 +4 |
0)— Z_? = 2 1 =23 -2,
z3 +223 +4 z3 4223 +4
1 1
B))«72—4: x2 -4 1
x-16 1 1 Lo
x2—4|x2+4| x2+4
L L
a’ +b3 | a3 —a3b3 +b3
R s e
a3 —a3p3 +b3 a3 —a3b3 +b3
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435.

xX—y X _ _
2) 3 11 11 1/ 1 1 1 1 a
x4hrx2pt x242 X2 x2 42 || x4 4 4
yr 1
p4 x2 = )2
= T ;
x4
L 1 L 1
1 ! a?-1a?+1 a2 -1fa+a?+1 .
6) a-—1 a? +1 by by
T 3 +2a2 = T . T +2a? =
a+a?+1 a2 -1 a+a? +1 a? +1
Y 1 1
=la2-1| +2a?2=a-2a2% +1+2a2 =a+1;
r 1 1 1
B) 1 . 1 . @ - _a2—b2+a2+b2. @ - 3
it L1 g2 4 ab+b? L a® +ab +b?
a+a?b? a-a2b? a?(a-b)
1
_ 2a? .(a—b)(a2+ab+b2)=2a(a—b):2,
L a’ +ab+b? a(a-Db) '
aZ(a-Db)
Jx +1 1 Vx +1 Vxvx =) a2 —Jx +x/fx -1
T) : = . = =
xx +x+dx 22 -x \/;(x+\/;+1) 1 x+x +1
7(x—l)(x+1)+\/;(x—1)7(x—1)(x+\/;+1)7x_1
x+4x+1 x+4x +1 -

3 19
436.a)</3_3:37<38,TK.%<%;a3>1;
by B s s
6)04-27 (2] Z[2]70 [2]7 (2] g 189 150 a1
’ 2 2 2 2) 70 70" 2 7

50050 st
B)V65 =63 =630 <67 =630, 1. 20 3L g 6> 1;
30 30

s sous 1
o) LP oL o L (1) (L 21,T.K.£>E,a—<l.
2 2 32 2 2 21 21 2
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3

437.a)817%7 + [125] [ ] 075 (5*3T§_(2*5T§—27—3_—2§
1
)

27
1 1 4
6)0,001 3 —(-2)2. 643 8 +(9°)z (1of3f 2204 (23 3 41 =

“10-22 -2 4127-L 613
16 16

2 1Y% 0,75 5
B) 273 +[EJ ~25%% = (33T (2 4}’ —(52)0’ =32 +2°-5=12

L
F) (—0,5)74 - 6250’25 - [Z%J 12 + 19(_ 3)—3 _ (21)4 _ (54)0,25 3

3 3

IR ) IERTIE S SR e SR I R PR W)
27 27 27
438.
1 ; 1
— By n — N 2
ot B BB
ERN i Ve
a% +a? at +a?
0)

SRR ES A e
1-Jx  Yx Jxoox - > wx

1

=x;[x+2\/;+lJ; _ ((N/;+1)zj_5 o

= _J;+1;

x2x2

pr 1y 2 1 2
1 a3| a3 -3b3 | a3 +3a3b3 +9b3

4
a§—27a3b b 32
- - 3= | = —
R 2'(1 3\/aJ Vs 7T 2

a3 +3a3b3 +9b3 a3 +3a3b3 +9p3
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[ m>+4 J[m L+L]:[m —m2+2-m? -4 «

m+\/_ m +2«/_ ﬁ m (m+\/_1m 7m«/_+2)

x[mz—«/gm+2]:_x/_(m+«/_) (m -m 2+2) _ﬁ
2m (m+\/_1m —m\/z+2) 2m’

1 3

21
- - 2 = =
439. a)l\7/25ax3 =2*3.27.a7.x7 _2 747y
13 19
6)3/ 2.4, ,a3 al2 =a4; B)\/_34/_ b7 b4 = b28;
1
\4/27\/_ 37 34 x12 =3 4-x12.
243 32 15 8 15
440.2)3.5 5 = J3_5 23 ,/ ,/ L B)at b5 a2 b 20 L,
b
L2
B)Zb 3 =38 3p2 , 2 r)b3 7 _bz1 c2l 2216

3 v s 5
441. a)(ﬁf% =3 12, 3‘/3‘4\1/5 =3 3.3 12 =3 12, (ﬁfé :3,/31{%;

00 00
6) 3500 _ (36)| 729100 5400 _ (54)‘ — 625190,
729'% > 625'%, 1.0. 3500 > 5400,

o3 < o (]

)7 :(73)' =343, 4% = (44)' =256'%; 343'0 > 256'°, 1.0. 770 > 4%,
442. a) He UMeeT cMbIcTa, T.K. a < 0;

2m
3
7.

6)(-2)*= C 12) 16 BBIPAKECHUE UMEET CMBICIT;

2

B)53 = V53 =125 - BBIPAXKCHUEC UMEET CMBICIT,
T) HE UMeeT CMBICH, T.K. X < 0.

3
443.a)x + 1 >0 mpu x > —1,D[y:(x+1)_X]:(—l;oo);
3 3

6) x5 MIMeeT CMBICT TOJIBKO NpH X > 0, D| y = x5 |=[0;00);
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3 3
B)x 4 MMeeT cMBICH IpH X > 0, D{y =x 4 J =(0;00);

2
r)x—S20an/le5,D[y:(x—5)3j:[5;oo).

444.
N 1
a)[aé] =anpua >0, 6)(“4)Z:|“|:_“HPH3SO;

1 10
1

B)(a8)§:|a|:—npna=i1; F)(ao,7)‘§:[ 7J7_a_—a

|a| alo

npu a = 0.
§ 10. IToka3aTenbHas u Jorapugmuydeckas pyHkuumn

35. Iloka3aTtenbHas GyHKOMA

445.
a)y = 4% D(y) =R, E(y) = (0;0), y(x) Bo3pacraer Ha R;
y(0)=1,y(1)=4

B) y = 0,7%; D(y) = R, E(y) = (0;0), y(x) yObIBaeT na R;
y(0)=1,y(1)=0,7;
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0,7

1
+
i 1 '
T

a o2 X

r)y = 2,5 D(y) = R, E(y) = (0;20), y(x) BO3pactact na R;
¥(0)= 1, y(1)=2,5.

446. a) -2" <0 npu x € R: E(y = -2%) = (-0;0);

6)(%) +1>1lnpux e R:E[yz(%] +1]=(1;°°);

B)— [%)x <0mpux € R: E[y = —[%YJ = (—0;0);

r)5°—2>-2npux € R: E(y = 5" - 2) = (-2;0).
A5 A
447.a)(ij 2 :(ljz >1TK.£>OI/I[ZJ>1;
7 4 2 4

Viz 2.8
0) 3"/E = (lJ < (lJ ,T.K. V12 >28 1 [lj <1;
3 3 3

B) 252 Z04Y2

<L TK.V2>0u04<1;

oo 2
)03 6 <033=036,T.k.4/5>2103<1.

448.
V2
2) ((ﬁ)ﬁj :(ﬁ)z _2 6) 3123 i3 _ 31243 324243 _ 33 _ 27

B)8Y2 22 _ 32 32 r)(ﬂg)% 32329
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! J2-1 2-4n 1
449.a)a‘/5-(—j =a‘/5-a17‘/5:a; 6)x”-4\Jx2:x4n=xn~x 4 =x2;
a
B)(aﬁ)ﬁ:as; F)yﬁ~yl’3:3,y3‘5 = V232 13,
450.
a) 512‘/5—b2‘/5 +1:(aﬁ_bﬁ)(aﬁ+bﬁ)+1:a‘/5+b‘/§+a‘/5—b‘5:
(aﬁ _ bﬁ)z (aﬁ . bﬁjz a? - pP
j— 2aﬁ .
_aﬁ—b‘ﬁ’
0)
(azﬁ 71j(az‘/§ + a‘/g + a3‘/§) a‘ﬁ(a‘/5 —1)(a‘/5 + lj(az‘ﬁ + a‘/g + lj
BB B aﬁ(asﬁ _1) -
V3 33 _
HCED G
= =a¥’ +1;
a3‘/§—1
EOGY o B o
a3 -b3 a3 +a3b3 +b3
a‘/g—b‘ﬁ
B) = =
F R F R
a3 +a3b3 +p3 a3 +a3b3 +p3
RE ]

3.

s

=a3 -b
l T
r) (x”-t—yn)z— 47 xy :\/x2"+2x"yn+y2“—4x“yn =

= /x%" —2x"y" 4—)/27t =4 (x“ —y“)z =
451.

a) 10" ~ 25,7; 10" ~ 26,3;
B) 10%* ~ 169,8; 10*** ~ 173.8;

xT[_yTC

6) 10"~ 25,9; 10'*'° = 26,0;
r) 10*%¢~ 172,2; 10**7 = 172.6.

452. 1<42 <2=10<10¥2 <102
141<+2 <1422 1074 <102 <10M2; 10" ~25.7 w1042 ~ 26.3;
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1414 <42 <1415 = 104414 <10¥2 < 101415, 101414 250 1101415 ~ 26,0
10v2 ~259; 2<+/5 <3=102 <10 <10%;

223 <5 <2242 1025 <10¥5 <1022, 1023 ~169,8 110> ~173.8;
2,236 <45 <2,237 = 10226 <10¥5 <102237; 10223 £ 17221

10257 ~172.6: 105 ~172.4 .

453.

1 1Y
a)V2>1=y=W2| Bo3 actaeT Ha R;0<—=<1= y=| — | yOnIBaeT Ha R;
) y ( )X P \/E y [ﬁ] Yy
6)0<J§—2<1:y:(«/§—2)xy6LIBaeTHaR;

R S
52 W5 -2f

X X
B) % >l y= [gj Bo3pacraeT Ha R; 0 < 3 <l y= [EJ yObIBaeT Ha R;
T

BO3pacTaer Ha R;

T

r)0<3—\/7<1:>y:(3—\/7)xy6LIBaeTHaR;

1 1
—>13y:—t
A
454. )3 —3=33*-1),3*>0npux € R=33"-1)>-3mpux € R;

2~ ={2X‘2’x2 L y(1y=o0.

Bo3pacrtaeT Ha R.

E(y =3""-3)=(-3;0); 6) y =

2-2%x<1.
y(x) Bo3pactaet Ha [1;00) 1 yObIBaeT Ha (-00;1]; E(y = |2 — 2|) = [0;00);

x-1 X
B)(l] +2:2[1+[l] } [lj>0npnx eR=> 2[1+Lj>2npnx eR;
2 2 2 2%

1 x+1 4X>x >0,
E[y - (—j + 2} —(20); 1) y=d = ( | J v(0) = 1. y(x) Bo3pac-
2 Z ,x<0;

Taet Ha [0;00) 1 yObIBaeT Ha (-00;0]; E(y — g ) =[1;00).

1 sin x 1 sin x 1
455.a) y = (Ej ; -1 <sinx < 1, oTkyzna (Ej € {E, 2};

. 1
= min y(x) =—, max y(x)=2;
R 2 R
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6)y=5+3‘cosx‘; 0§|c05x|£1 :>1S3‘cosx‘ S3:>6£5+3‘cosx‘ <8;

min y(x) =6, max y(x)=8;
R R

B) y = 4°%;-1<cosx<1 = % <4°%Y <4 = min y(x) = %,maxy(x) =4;
R R

| |sin x| 1 (1 |sin x| 2 (1 |sin x|
r)y=(—j —2;0S|sinx|£1:—£[— <l=-1=<| = -2<-1
3 3 3 3 \3

miny(x) = —lz,maxy(x) =-1.
R 3 R

X

456.a) Tk. y= [%j yobIBaer u y(x)>1 npu x <0= [éj =10 npu x <0;

6) Tk. y =0,3" yobiBaer u y(x) < 1 mpu x > 0= 0,3*= 0,1 mpu x > 0;
B) T.K. y = 10" Bo3pacraer u y(x) > 1 npu x > 0= 10* =4 npu x > 0;
r)y=0,7"yobBacT Ha R u y(x) > 1 mpu x <0= 0,7 =5 mpu x < 0.

457.

a) y = 3" Bospacraet Ha R, y = 4 — X yObIBa-
er Ha R = y Hux He Oonee OHOI TOYKH
nepecedenust. OueBuaHO, 310 Touka A(1;3)
=>x=1.

0) y= (%j yObIBaeT Ha R,

y = X + 3 Bo3pacrtaeT Ha R, rpadukm sTHx
(yHKIMH MOTYT UMeTh He Ooiiee OIHOI
TOUYKH mepecedeHus. M3 pucyHka BHIHO,
4T0 310 Touka B(-1;2), 3Haunt X = -1.

B) y= (éj yobBaeT Ha R, y = x + 1 Bo3pac-

TaeT Ha R, rpaduku 3TUX QYHKIMH MOTYT
MMETh He OoJiee OJJHOM TOYKH IepeceyeHusl.
Oro touka C(0;1), 3HaguT x = 0.

r) y = 4" Bo3pacraet Ha R, y = 5 — x yObIBa-
eT Ha R, rpadukm 3TMX QYHKIUIA MOTyT
UMETh He OoJiee OJTHOM TOYKH ITePeCceUCHHS.
910 Touka D(1;4), 3Haunt X = 1 egWHCT-
BCHHOE peIlIeHHE ypaBHeHus 4" =5 — x.
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458.
a) y = 3'™ y6wiBaer Ha R, y = 2x — 1 Bo3pac-
taer Ha R, rpaduxu >tHX QyHKIMA MOryT
UMETh He OoJiee OJJHOM TOYKM IepeceyeHusl.
910 Touka A(1;1), 3HauuT X = 1.

6) y = 4° + 1 Bo3pacraer Ha R, y = 6 — x
yoObIBaeT Ha R, rpaduku >tux QyHKIMNA MO-
I'yT UMETh He OoJiee OJIHOM TOYKHU Iepecede-
Hus. Oto Touka M(1;5), 3HaunT x = 1.

B) y = 2* — 2 Bospacraer Ha R, y = 1 — x
yObiBaer Ha R, rpaduku sTHx QyHKIMHA MO-
TYT UMETb He OoJiee 0JTHOM TOUKHU Iepeceye-
Hust. 970 Touka B(1;0), 3HaunT x = 1.

r) opu x € (-0;0) 37 > 0,-2>om y = 3™
X

3
yObIBaet, y =—— Bo3pactaet; npu xe (0;00)
X

B 3
3">0, -Z<0;crenoBarelbHO, TrpapuKH
X

byukimit y = 3™ I/1y=—i MOTYT MMETh HE
X

Ooyilee OIHOW TOYKM TMeEpECcEYEeHHs OIHOU
TOYKH TepecedeHus Ha (-00;0). DTo Touka
C(-1;3), 3Hauwnr x = -1.

459.
a) HeT; 0) HEeT; B) HET; T') HET.
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36. Pemnenue nokasarejibHbIX YPABHEHHU M HEPABEHCTB

460.a)4X:64©4*:43®x:3;6)@ =273 =P ox=-3

x x 6
B)3X=81©3X=34@x=4;r)(lj =i@[lj :[l] o x=6.
2 64 2 2

ol (3 5= oo

[ / *(x 3) *(Z—X)
0) g3 ; 22 ; Ix—-27=8-4x;

13x = 35; x:3—5:22;
13 13

X
B)v2x\/3_r 36 < V6" =36 < 62 =6> 4;

3x+1 5x-3 —3x-1
r) i (L = z = 1 c>—3x—1=5x—3<::>x=l
3 3 3 4

462.2) 3 =3"2 & 6x=3x -2 x=2;

1
2x%+x-0,5 2x%+x-0,5 — _
6)@] _ﬂ@,[lj _@]292x +x-05= 059{ =

7 7 2 =03
x
B)\/3_x 932 = adry =2 x=4
D 20 g [ ey 9205 925 02 o0 05056 [xxz_—ll

463.2) 7+ 471 =539 117" =539 7¥' =P o x=1.

6)2:3" -3*=1563"-3 =153 =3ox=1.

B) 4 +4° =320 54"=320 4 =4 o x=3.

r) 3-534 2.5"=77 & 75.5514+2.51= 77 & 5= 50 o x = -1.

464.2)9° - 83" -9=03"-83"-9=0=t"-8t-9=0

(t=3%t>0c :‘l_u:» 3% =~1-menoxxomut, _, 5 =9 x=2;
=9 3 =9;

6) 100~ 1110+ 10 =0« 107~ 11-10+ 10 =0 t*~ 11t + 10 =0

« =1 10° =1 X =0
- > , , ,
(t=10"t O@L ~10; QLO":IO;C{@_L
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B)36°—46"—12=0 6" -46"—12=0=t—4'-12=0

(t:6x)t>0c>ﬁ :_—é,@{@c =2 ;xHen60axoz{m,<:>6x —6ex=1:
2=9 = 6;
N49"—87+7=07"-87"+7=0=t"—-8t+7=0

=7t> n=1 7" =1, x =0,
t=7Ht O©[12=7;©{7x:7;© o1,

4%V =16, 45 =42, x+y=2, x=2-y, x=3,
465°a){4x+2y1_1;<:> 4x+2y—1:40;<:> x+2y=L") y=-1, Tly=-1.

3x—y _
5 6 _\/167@ 63)6*)’:60,5’ 3x—y=0,5, o y=3x-0,5, x=0,
2 T 2 205, T |y - 2x=05; x=0; y=-05.

_ 1
5 32y x:§’<:> 32rx =374, 2y—x:—4,<:> =-3, PN x=-2,
33-V+2 _ o7, 3"’”2:33; x—-y+2=3 x=y+1 y=-

4x-y
v (% =25, 5y =52 o y-ax=2  [sx=25 _ [x=05
5 79%=y 703, 9x—y=0,5; y=4x+2; y=4.

7957 =7,

X
466.a)(%) >27 <3 >3¥ o x23ox<-3;

X
6)(\/3)2%962 s6*2<:>§s—2<:>xs—4;

L1 1 (1)
B)02" < —o|=| <|=| ©x>2
25 5 5

r) (1,5 <225 (1,5 < 1,5« x < 2.

467.2) 4 <0254 <4 5-2x<-1ox23;
6) 0,37 >0,027= 03" >03' = 7+4x <3 x<-1;
B) 0,4771>0,16 = 0,4™"' > 0,4’ 2x + 1 <2 x<0,5;
137 <27 37<3¥ s 2-x<3ex>-1.

468.
a)3*"1 - 2.3*2 =75 3.3%

—1 x+1 X X X X
0) LRI =485 1.1l =48 1 .4f:4,8© e x=0;
5 5 5 51\5 5 5 5

45

%-3":75@ 2%-3":75@3"227@){23;
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1 x-3 1 x+1 1 X 1 X 1 x

B)S(_j +(—j :162<:>40~[—j +O,5~(—j :162(—j -40,5=162 <
2 2 2 2 2
1 x

@[—] =4 x=-2;

F)5~9X+9x_2:406c>5-9x+%~9x :406©9X-5%:406c>9x =8l x=2.

469. T k. Pyuxuust a*>0, TO Mbl UIMEEM TIPABO JEJIUTh yPABHEHUE HA HEE.

x-2 x-2 2X*2
a)2¥ =3 <:>§ =lex-2=0x=2;

1 x-1 1 1-x 1 x-1
6)&) :[Zj @[Ej =4 T os1ex=1

x+1 x+1 8x+l
B) 5" =8 <:>§ =leox=-1

724" o (28 =l x-2=0cx=2.
470.2)3* +33 X =12 3¥ 4273 X =12 2 - 12t 427 =0
— X _ —
I A
6)4m+16=10-2m o222 _10.0¥2 L1602 Z10t+16=0

o) ft=2 2 =2, | Vx-2=1 =3,
B 1=8 "2 g Jx—2=3 |x=1L

1-x X —-Xx x
B) LR =496<02- L =4,96
5 5 5 5
X X 2
1= 1] k>0 149602041 SHenomonny 11 (117,
5 1=0,04 5 5

r)4*—0,25" % =15 4" ~16-47" =151 (z=4x)© t>0e

@tz—15:—16=0©[t:_1_;Iffg.ﬂxonm’cﬂ=42©x=2.
471.
Xty - +y=3 =3-
a)s =125, xry=3 ] y=dmn
4V 1o T (- )P —1=0; T |(2x-3)7 - 1=0;
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x =1
=3-u, =
c>y_3x’©yxlc>{y1:’
2x-3=%; [‘ y {xf,
X, =25
v =1
xX+y=5, y=5-x, y=5-x,
0 = = =
){4x+4y—80; {4"+45"—80, 42* _80-4% +1024 =0;
y=35-x (y=5-x {xli%
elle -6 oln=3 < ylfz’
|4* =16; =2 {xz_ ’
’ =3
3¥+37=12, |y=3-x,
B) e P ax T
6" =216; 3" +27-3 12;
y=3-x y=3-x y=3-x {;1212’
S 40y s o437 =3, o{[x=1, o| " 7
37 -12-3"+27 =0; 9. x =2,
[3° =9; =2
’ y =1

ry _ 2x+y) _ o7 _ - _
r){4 128, @{2 _2,9{2)64—2)/ 7, {2x+2y 7,@{;_%5

53x—2y—3 =1;

3x-2y=3 3x-2y=3 S5x=10;

2x-3
472. 21)2)‘2 >[%j =2 >23*2x<:>x2+2x—3>0<:{§;_3’

OtBeT: (—o0; —3) U (1;00).

x*+3,75

2x 2 2
3,75 7
6)[%} <(\/5)Y+ os5Hes 2 @—4x<%3’75<:>

o x2+8x+3,75>0. x € (-0; -7,5) U (-0,5; +o0).
Ortsert: [-3; —1].

XZ

B) 34+ £[%J2 o 343 g3 <:>x2+4x+3£0<:>{;€

s

IAN IV
—_ W

10x P 2
r)(zj <643 o410 S 483 532 _10x-8>0

2
| ¥ <73 Omser: (— oo;—zj U (4;00).
x>4. 3
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473.

x x—1 X X
a) 2]+£ >2,5<:>2,5-2] >2,5<:>g >l x<0;
3 3 3 3

6) 23! 4222 4 p2x 3 <448<:>%~ 22X 448545 <64-8 >4 <4M o x <45,

4 x+1 4 3 14 3 4\ 9 4\ 4 2
w4 Al sl sZalll sZall] SE] ex>-2.
3 3 16 33 16 3 16 3 3
r)3x+2+3x—1<28®%~3x<28©3x<3©x<1.

474. a) 1" -1 20 ¥ (1-1%)>0, Tk T°> 0 =

X
= 0, ot <lex<o
-7 >0;

1 2x-1 1 2x 1 X
6)[§j —10-3_"+3<0©3~(§J —IO{EJ +3<0

5) >
f— >_’
o\ 3 <:>{x<l’ xe(-1; 1);

1 X x>-1;
[—j <3
3

X
B)4x—2x+l—8>0©22x—2-2x—8>0<:>{2 >4,

2% <-2;

]

<S> x>2.

36

<= L= o©ox>-1.
6 6
475.

a) 2° <3 —x; T.K. y = 2" Bo3pacTaer, a y = 3 — X yOBIBaeT, ClIeZI0BaTENBHO,
y HUX ofiHa Touka nepecedenus A(1;2), n2* <3 —xmpux < 1;

X
1
1 x 1 2x 1 x (gj 2*1,
r)[—) —576‘)‘—630@[—] —5-[—] —6<0 =
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1" x
0) [5] <2x+5 TK. y= Gj — yOBIBaeT, a y=2x+5 — Bo3pacraer, TO OHU

y 1Y
MepeceKaroTcsi TOJILKO B ofHOM Touke B(-1;3), n (Ej <2x+5mpux =-1;

1Y 1
B) [Zj 22x+1; TK. y :(Z] — yObIBaer, a y=2x+1 — Bo3pacTaer, TO OHH

X
nepeceKaroTcst ToNIbKo B ofHol Touke C(0;1), u GJ >2x+1 npu x<0;

r) 3* >4 —x; Tx. y = 3" — Bo3pacraet, a y = 4 — X — yOBIBa€eT, TO OHH
TepeceKaroTCsl TOBJIBKO B 0HOM Touke D(1;3), 3* >4 —x mpu x > 1.

37. Jlorapudmbl 1 uxX cBoOiicTBa

476.
a)log; 9=2; 0) 10g2%= -3; B)logs16=2; 1) log52i5 =.2.
4717.
a)logy3=2i  G)log 1=0;  B)logn2=1i  1)logr=-1.
478.

_2 _3 _3 _2
a) logy; 9 =3 0) logs; 8 =5 B) logg; 27 =7 r) log2525 =3
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479.
R 6) logis 1=0,16°=1;
a) log; o 4,3 o7
B) logs 16 =2, 4% =16; r) logs 125 =13, 5 =125.
480.
a) logs 0,04 =-2, 52 =0,04; 6) log; 343 =3, 7° = 343;
— 2 _ .
B) 1g 0,01 =-2, 102 =0,01; M) logs = 5,35 =_L_
243 243
481.
1 -6
a)log ;3 8=6, (ﬁ)ﬁ _s. 6) log \P 27 =-6, [f} =27;
3
1 5
B)log; 9=-2, 3] =% r) loges 4=-2,0,57=4.

3
14

14 3)3
482. a)log2\5128=%, (NEF{%J =128;

6) logg, 0,008 = 3, 0,2° = 0,008;
B)log 02=-2, (V5 =02 1) logy; 125=-3,027= 5= 125,
483.

a) logs 25 =2, 10g5%= ~1, logs /5 = L,

= = 1 1
_2,6) logs 64 2’10g88:_1’ 10%82:3;
B) log,16=4, log, —‘11 =-2, logyv2 =_;;

r) logs 27=3, 10g3$= -2, logz /3 =%.

484.

logs x =-1, x =371 = AN
a)logsx=-1,x= _§§ 6)log1x:—3,x=(gj =6 =216;

6
_ g2 _ .
B) logs x =2, x =5 =125, ) logyx = -2, x=7"2 1
49
485.
_ 1

a)10g4x:—3’ x:43:a; 6)10g\/§x:0,x:(\/§f:1;
B)log, x=1, x=[ 1) 1. ) log, =3 x=[lj_3=s

g1 X=L x= 7] =7 1 s > .

7 2
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2
486. ) log, 81 =4, x* =3 x = 3; 6)10gX%:2, 2 :(lj , x=%;

B)logX%:—Z, x2=22,x=2; 1log27=3x"=3%x=3.

1
487. a) log, x=2, x=4*=16; logs 16 = 2; logs x =%, x=42=2: log, 2:%;

logy x = l,x:41:4; log, 4 = 1;10g4x:0,x:4°: 1:logs 1=0;
6) logs x = 3, x = 3° = 27; logs 27 = 3; log3x=-1,x=3'l=§: 10g3§:—l;
1

log;x=-3,x=37=
& X x 27

: log3%:—3; logsx=1,x=3'=3;logs 3 = 1;

B) log,x=3,x=2°=8§; 10g28=3;log2x=%, x=4/2; 10g2\/§=%;

IOgZXZO,XZZO: 1;log, 1 =0; logz)(:-l,XZZ'l :%; 1og2%=—1;

1 1
—; logs—=-2;
25 85
logs x =0,x=5"=1:logs 1 =0; logs x =3, x =5’ = 125: logs 125 = 3.
488.

r)logSXZI,XZSIZS; 10g55:1;10g5x:—2,x:5'2:

a),7°%7% =2, ) r =5y p)2mios paglmsliogg
489.

1+logs 3 logs 3 1-lg2 _ 1010
a)s'hoesd =5 sloesd _ 55215, 00T = e =7 =

()L (Y 2 s 09 L
7 "7 7 77 logs18 18 2

490.

1 1’ _
“3logs—  log [7] 3
a)4210g43 :(4_10g43)2 :32 -9, 6)5 Ogs2 _s ) =[%] =8;
4log, 3 log, 3*
B) 1 og% _(L ogé —34_g].  T1)6 2085 = 6logeS " _ 572 :L.
2 2 ’ 25

2 2 2 2 2
3 <. 7e " = 2 2
491. a) log3(5\/a3bj3 =10g3(a5b15J=10g3 a’ +logy b1 :§10g3a+glog3b=

2 log3 b
=—|logza+—=—|;
2 logya+ 1222

51



http://alexbooks.ucoz.com

~0,2 1 1
10 — -
_ - 1
6) log; 6a—,_ =logs| a2 -b® |=logya 2 +logyh® =—2logya +g10g3 b;

bS

= 1

B) log; (9a4\5/b): log; 9 + log; at+ logy b3 =2 +4logza+ §10g3 b;

2

b
r) log; 707 =logs b - log3 27 —log; a’ = 2log3b—-3~-"Tlogza.
a

1 3 1
492, a)lg(lO ab3c)=1g100+lga2 +1gh? +1gc? =2+%lga+%lgb +%lgc:

1 3
=2+—lg(ac)+—1gb;
5 g(ac) 518
5 1
6)lg —% | =lga® —1g0,1 ~lgc® —lgh? = Slga +1—2lge ——lgh;
0,1c2\/b ’ 277

1 1 1 1 1
B) g ¥10a3b%c 2 |=1g103 +1ga3 +1gb* +1gc 2 =%+§lga+4lgb—%lgc;

2

3 21
r)lg 0’0110 =1g0,01+1gc3 —lga? —Igh’ :—2+§lgc—%lga—3lgb.

ap’

2 1

1 1
493. a)1g 10°a*p2¢7 |=1g10° +1ga® +1gb2 +1gc> =3+ 41ga +%lgb —3lge;

2
= 2
b3 3 5 6 s_2
0)lg———=1gh3 —1g10° —1ga® —1gc> ==1gh-5—6lga —5lgc;
10%a5¢° 3
2 2 )
B)lg| 1074a%b°c3 |=1g107* +1ga® +1gb> +1gc3 =—4+2lga +51gb+§1gc;

r)lg C—z =lgc* —1g107 —1ga3 —1gh® =Zlgc—7—§1ga—81gb.

107438

494. a) logs 72 = logs 8 + logs 9 = 3 logs 2 + 2logs 3 = 3a + 2b;
6) logs 15=1ogs 5 + logs 3 =1 +b;

B) logs 12 = logs 2% + logs 3 = 2logs 2 + logs 3 =2a + b;

r) logs 30 =logs 2 + logs 3 +logsS=a+b+ 1.
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495. a) 1g8-+1g 125=Ig(8-125) =1g 10° = 3; 6) log, 7 - log, % =log, 2% = 4;

B) log, 4 + logy; 36 =log;; 12°=2; 1) 1g13 —1g 130 =1g 10" =-1.
496. 2) lg8+1g18 _lIgl44 _2lgl2 6) logz16 _ 2logs 4 _a.

21g2 +1g3 - 1g12 1g12 ’ log;4  logs 4

1
B) log, 11-log, 44 = log, i -2
9 2
r)logg 39 —2logy;10=log; 00" logy 30,37 =2.

497. a)3logg 2 + 0,5logg 25 — 2loge 3 = logg 8 + logg 5 — loge 9 = logg 47’0;

40 4
loge x =logy —,x=4—;
g6 26 9 9
| 1
— 2 . .4
6)%lg5a—31gb+4lgc=lg(5a)2 —1gh® +1gct =1g (5”)—36 :
b
1 1
Y o 4
o Gay2 et | (Ba)? et
lgx=lg PR R
2 1 2
fud - 5.3
B)Slgm+%lgn—%lgp:1gm5+lgn3—lgp4:1gm ln ;
pZ
2 2
53 mon3
lglegm’f , Y=
p* p*

r)%log4 216 — 2log, 10 + 4log, 3 = log, 6 — log, 100 + log, 81 =

= 1og4(ﬂj — log, 4.86; logs x = logs 4,86, x = 4,86

100
498.
(log3 ljz + 2log; 1 +1
3)10g13+10g3l+2=log3?+log3%+2: 2 : 2
2 logs 2 logs 5
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| 2
[10g3 —+ lj
2 1
=——————*—<0, 0orKyna log; 3+logy—<-2;
log; 2 3 2

6) 487 _ (510g54)0g5 7_ (510g5 7)°gs4 _ logs 4,

I logy 7)° - 21 1
B)log; 7 +log;3—-2=log; 7+ og33_2:(0g37) ogs7+1_
logy 7 log; 7
logy 7 1)
=M>O , OTKyJa logsy 7 +log7 3> 2;
logs 7

) 3085 _ (2log2 3)%’2 5 _ (210g2 5)0&3 _slom3
38. Jlorapupmuyeckas GpyHKIus
499. a) 10 — 5x > 0 < x < 2; D(y) = (-00;2);
6)9- x>0 {*j D(y) = (-3:3);
B) X —4>0e x>4; D(y) = (4;%);

2 X>4, — (—on .
016> 02| 1% DOy = (e dio)
500.

2 x>-2, _ A,
a)6+x—Xx >0<:>{x<3; D(y) =(-2; 3);

6) + . +

2,5 1 X
2x+5
——=>0; D(y)=(-00;-2,5)(1;00);
B) + — + [

2 2,5

3

213% e 203, D(y):(fz;lSj.;
5-2x 2x -5 3

2 x<-I, (o .
1) x 72x73>0©[x>3. D) = (~003-1)U(3300).

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

6)log, 0,15>log, 0,2, Tk. 0,15<0,2 1 §<1;
3 3
B) log; 5,1 >log; 4,9, Tk.5,1>49u3>1;
r) logp, 1,8 > logp» 2,1, T.x. 1,8 <2,1m 0,2 < 1.
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502.a)logﬁ3>1:logﬁﬁTK.3>\5H«/§>l;

0)log | 1,9>log | 2,5, T.K. 1,9<25u %d;
N N

B) log,2,9<1=1log,m,T.k. 2,9 <mumn>1;

F) 10g0’7 \/E < 10g0’7 0,3, T.K. \/E >03HU 0,7 < l.

503. a) log, 10 > log, 8 =3, logs 30 <logs 125 =3 = log, 10 > logs 30;
0) logo; 2 <logys JK:%, logs 3 > logs \E:%: logg 32 <logs3;

B) log; 5>1log; 3 =1, log;4 <log; 7=1=log; 5 >log; 4;

r) log; 10 >1log; 9 =2, logg 57 <logg 64 =2 = logz 10 > logg 57.
504. a) y = log; x; D(y) = (0;0), E(y) = R, y(x) Bo3pacTtaer Ha (0;0);
y(1)=0,y3)=1,y(9) =2;

e

y=logsx
2}
i e

6)y=log  x:D(y) = (030), E(y) = R, y(x) yGrrzaer a (0;00);
2

5]y =0.y@=-1:
~

Cyy=logyx
1T 2
N T x

' ")
) y =log; x; D(y) = (0:), E(y) = R, (x) Bospactact Ha (0:20);
y(1)=0,y(4) = 1,y(16)=2;

e
y=loggx
2 g4 i
I s
| T
Y4 6 X

ry= logj x; D(y) = (0;:0), E(y) =R, y(x) yosiBaeT Ha (0;0);
3

o3]-13(D) =0,y3) =1 y©0) =2,

2y
= _kyflogv}x
._;?_1“___53 _ s x
;2'
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505. a) sinx>0 npu 2nk<x<m + 27k, k €Z; D(y) = 2=nk;n + 2nk/k € Z);
6)2"—1>0e 2">2%< x> 0; D(y) = (0;0);

B) cos x>0 Hpn—§+2nn<x<§+2nn,n e’z

T I
D = ——+2 ;_+2‘IU’! R
(y) ( 2 m 2 neZ]
D) 1-3>0 3 <37 x<0;D(y) = (<0).
506. a) log, 25111% +log, Cos% =log, sin%;
6)

10g4(%/7—%/§)+10g4(%+3 21 +%/§)= 10g{(%—%(ﬁ+%+i/§)) =

=log44=1;

B) g tg4 + Ig ctgd = g (tgdctgd) =1g 1 =0;

1) log,. (5 + 2£)+ logn(S - 2J€) =log,(25—24)=1log, 1=0;
507. a) y = logs(x — 2);

R : y=_lozs(x°.2)4_,__

0) y=—log; x;

N.-
>1V

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

r)y=log; x+2.
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508. a) log; x=2logy 6 — logy 12 < log; x =logy 3 < logs x =%© X =43;

6) 10g1 X= 10g0,2 35— 210g0’2 25\/7 = IOgl xX= logo’z —62355 - =
> 2 |

1
< log; x =log; ;0,008 < log, x:3<3x=§;
2 2

B)
logs x = %10g3 144 +10g; 0,75 < logs x = log3(12-0,75) <> logs x = 2 & x = 25;

r) log, x =3logy 4 +2logy 1% & log, x=logy, % <log x="2&x =L2.
T

509. B srom HoOMepe Bcerga omHa (YHKIMS BO3pacraer, aBTOpas

yOBbIBaeT, BCIEICTBUM YEr0 OHM MOTYT IEpPEeceKaThbCcsl JIMIIb B OIHOM

TOYKE.

a) lg x = 1 — x; rpaduxu Qyskmid y = Igx u y = 1 — X miepecekarorcs B

1T.A(1;0), T.0. X = 1.

2 A

y

0{1\._ o x

0)log; x =x-4;'padpukn pyHKINI y =X — 4 ny=log; x IepeceKarTcs B
3 3
1.B(3,-1), T.0. X = 3.

K,

1
—of
2117

B)log; x=x-6;
B

I'paduxu GyHkuuii y=x—6 uy = log | x nepecekatorcs B 1.C(5,-1), T.0. X=5.
5
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r) logy, x = 3 — x; rpaduku pyHkuuid y = log, X 1y = 3 — X mepecexkarorcs
B T.D(2;1), T.0. X =2.

- y=logz x
2 . i g
PS>
28| i
/1 2 N2 g X
2
\b‘} N
N

+
510. a) Het; 0) HET; B) HET; T) HET.
511.
a) f(x)=log, xyobiBaer Ha D(f), mno3TOMY r[rlliﬁ( f(x)=fDH=0,
Z 5

Flﬂif]l fx)=f4)=-1
0) f(x) = logy x Bo3pactaer Ha D(f) mosTomy

min_f(x) = f[lj =-1, max f(x)=f09) =1
R

9 9
B) f(x) = logs x Bo3pactaer Ha D(f) moatomy

1
min f(x)= f(—j =-1, max f(x)= f(x)=0;
EI
5 5
r) f(X) =log 1% yosiBaet Ha D(f) mostomy
2

1
max f(x) = f[—j =1, min f(x)=f(4)=-2.
RS
2 2
39. Peienue jiorapuMu4ecKux ypaBHeHHii U HEPABEHCTB

512.2) 9*=0,7 = logy 9" =logy 0,7 = x = logy 0,7;

6) (0,3)7( =7T< 10g0’3 (0’3))( = 10g0!3 Tox= 10g0’3 7,

B) 2" =10 < log, 2" =log, 10 & x = log, 10;

1) 10" =n< 1gl0*=lgn < x =lgm.

513. a) logs Xx=2x=5%x = 25;6) logos x=-1 < x:(0,4)'1 &x=25;
1

B)loggx:—%<:>x:9 2 @x:%.; r)lgx =2 < x =10 < x = 100.

-2
1
514. a)10g1(2x—4):—2<:>2x—4:(5j o2 -4=dox=4
2
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x=-3,

6) log, (x*2x+3)=log,6=x* +2x +3=6 = x*+2x -3 =0 L »

B) logos(5 +2x) =1 & 5+2x=0,3 < x =-2,35.
r) log;3-x)=0=3-x=1<x=2.

515.2) (0.2)"* =3 < 4—x=1logy, 3 & x=4—log, 3.
6)5)‘2 =7 < x> =logs 7 < x=*,/logs 7.

B) 327" :8<:>2—3x:10g38®x:%(2_10g38)

r) 7% =4<32x=10g74©x:%10g7 4.

516. a) log; x> 2 < logz x > logz 9 < x> 9.

x<25

0) logps x > -2 < logps x > logps 25 <:>{x -0 > Uroro: (0;25).

B) 10g0’7 x<l< 10g0,7 X < 10g0!7 0,7 <X > 0,7
x<6,25

Y > Uroro: (0;6,25).

r) log,s x <2 < logys x <logys 6,25 <:>{
x—2<16, x <18,

517. a) logs(x — 2) <2<logy(x — 2) < logsl6< {x—Z >0, {x>2.
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.
rlog;(4x+) <2< log, (4x+1)<log; 49 4x+1>49 < x>12.

7 7 7

518. a) log,x=2log, 3+log, 5 < logx=log.45< x=45npua>0una= 1.
0)lg(x—9)+1g2x—-1)=2

(x-9)(2x-1)=100, 2x% —-19x-91=0, X =-3,5—HeoIXOIHT
x—-9>0, <<x>9, &4l x=13; & x=13.
2x—1>0; x>0.,5; x>9.

B) log, x =log, 10 —log,2 < log,x=log,5< x=5nmpua>0ua=1.
r) log;(x + 1) +logs(x+3) =1
_ 2 _
{(x+1)(x+3)—3, X" +4x+3=3, {x(x+4):0;
=3 oS

x+1>0, Six>-1,
x>-1

x+3>0; x>=3;

x=0; < x=0.

X =—4 — HETTOIXOTUT
p=
x>-1.
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519. a)%logz(x —4)+%log2(2x - =log,3 <

=—0,5 — HE MOIXO/IUT,
2x2—9x—5:0,© [x HETOAXOAML

(x—4)(2x—-1)=9,
Sx—4>0, <:>{ ] x=35; o x=5.
2x—-1>0; x>4 x>4;
6) Ig3x* + 12x + 19) —1gBx +4) =1 =
3x2+12x+19710
3x+4 T [3x2 4126 +19=30x+40,  [3x%—18x—21=0,
<32 +12x+19>0, < 4 =N 4 N
3x+4>0; AP A

|:x:7,
x=-1; [x:7,
& P~
4 x=-1.
x>——
B) lgx’+2x—7) —lgx— 1) =0 <
x2+x—6=0,

x=-3,
[x<—1—2\/5,© [

x=2; o x=2.
x>—1+2\/5;

x2+2x—7:x—1,

=4 x2+2x—7>0, =
X1 0; |x>-1+242;
x>1;

r) logs(x* + 8) — logs(x + 1) = 3logs 2
x> +8 x=0, _
- =8,®{x2_8x—0,® x:&c{z;g,

x+1 1.
X+1>0; x>l x>—1;

520.

logy x=-15, ol X7
log, x=1;

1
a)log%x+log4\/;—1,5=O<:>log%x+0,510g4x—l,5=0<:>[ g’

xX=
6) 1g” x—Ig x*+1=0=1g” x-2lg x+1=0(1g x—1)’=0=1g x=1, x = 10.

logs x=—1, x=—,

B)loggx—logsx=2®1°g§x‘l°g5x_zzoc{logsx:z

1
F)log%x—210g3x—3=0<:>{10g3x__1’<:> =3

s 3
loggx=3 "1 _57.
521.
x+y=1, y=T7-x,
a){lgﬁ1gy:1;Q{lgmlg(%x):lglo;@
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e e y-7-n 923
o JFT=0=10,  [x=Tx+10=0, L JFy _p | V15>
x>0, x>0, Y =5: x2=Ss
7-x>0; x<7 S =2
log4(x + y) =logy 16, x+y=16,
6 log4(x+y)=2, o logs(xy) =1logs 63, o xy =63, o
log; x +log; y =2 +1logs 7; x>0, x>0,
y>0; y>0;
y=16-x, y=16-x, yx:i67_x’ {x1=7,
—Xx) = 2 _ 1=/ =0
o x(16—x) 63,@ x"-16x+63=0, Lzzg; o | V1=
x>0, x>0, >0 {x2=9,
> 0; : > =17.
Y y>0; $>0; =7
y=34-ux, y=34-x,
B) x+y=34, o logzxy=10g264,C> log, (x)(34 - x) =log, 64,@
log, x +log, ¥y =6; x>0, x>0,
y>0 y>0
y=34-x, y=34-x, {x1:2,
2 _ = =32;
o X -34x+64=0, L JIn=2 | =3
x>0, Xy =32 Xy =32,
y>0; x>0,y>0; vy =2.
log, x —log, ¥y =0 o =
r { B TR L 5 a=0, 00447 =0,
X7 =5yT+4=0; x>0,y>0; x>0,y>0;
y=x,
IR =—1—HCHO,I[XOZ[I/IT,©{X:L
x2=1; y=
x>0,y>0;
522. a) 1 N 6 :1C>lgx+5+61gx+6—(lgx+1)(lgx+5):OC>
lgx+1 lgx+5 (Igx+D(gx+5)
[lgx:72,
2y —lgx—6= Igx=3;
1g? x—lgx—6 lg-x—1lgx—-6=0, gx=3; =001,
———— =0 lgx= -1, Sdlgx=-1, &
lgx+1)(Igx+5 X, =1000.
(lgx+1)(Igx +5) lgx #-5; lgx #-5;
15 15
6)10g2£=—<:>10g2x—2=—®
4 X log, x—4
logzg—l

61



http://alexbooks.ucoz.com

2
o (logzx—Z)(logzx—4)—15 NN logy x —6logy x—7 _

0=
log, x—4 log, x —4
log, x=-1
2 2 ’ —
N e
082X # & log, x # 4; 2
5) 2lgx :1C>21gx—lg(5x—4):0c>
lg(5x - 4) lg(5x - 4)
2 X2 .
lg5x_4=0, 5c—4 x> —5x+4=0,
PN 1g(5x_4)¢0,<:> x>08 <{x>08; PEN
x>0, Sx—-4=#1; x#1;
Sx—4>0;
x; =1—He moaxoamr,
Xy 24,
<1x>08, S x=4
x#1
no 1,5 :1c>lgx+2+51gx—30—(1gx—6X1gx+2):0C>
lgx—-6 lgx+2 (lgx—6)(1gx+2)
{lgx=2,
2_ - lgx=8;
1g2 x ~10lgx +16 lg”x-10lgx+16=0, |[lgx=8 . _ o,
o F————=01lgx#6, <1lgx#6, <& 3
(Igx—6)lgx+2) lgx % -2 lgxz—2 L =10%
523.
a)logax:log\/g2+logl3clogax:loga4—loga3;
a
4 4 .
logaleogagcng npua>0,a#1;
7 10g42710g4x+120, 3—610g§x+710g4x:0’
6)logx2710g4x+g=0<:> log, x 6 < 6log, x <
x#1,x>0; x#1,x>0;
1
log4x=—§, 1
2 =
Q{mogfx—gog“x—?,—o,@ e =
x#1l, x>0 24 —2, x2=8;
x#1, x>0
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B)logzx—2log; x =6 < logzx—2log;x=6; logzx =2 < x=9;
3
T) logys x + logs x =log, x/§<:>log5x+210g5x+210g5«/§;
5

logs x=1o l Sx= l
gs gs ) >
524.a) logs(9—2) =3 -—x =27 =9 2= 2 +82*-9=0<
2592 +8=0< Px =L Q["ZO’
[2*=8 [*¥=3
6) log>(25 7 ~1)=2+log»(5*+1) < logy (5™ -5° = 1) = logy(4-57 + 4) =
{1562552" —500.5% +5, {3125.52)‘ ~100-55—1=0,
< 2x = ex 3 <
15625-5%% > 1; 25% > 2573;
5% = 0,008 — He TOIXOANT,
=

5 =0,04; Sx=-2
x> =3

B) log,(2-4%-1) =2x4<:>{
[2-472-1>0;

= (4x_16)220’<:> A =8y,
2x—-4>-1; x>15;

r) logy(4*+4)=log, 2*+log,(2*"! - 3) < log,(4* + 4) = log,(2-4* — 3-2") &

256

9. 4%2 _1_42x—4’©’(L.42x _%.4’6 +1:(),<:>
|_22("’2) sl

A 4D 4T _3.0% 22X _3.2% —4=0,
=" 3 =
2 -350; 2>

2% = —1 — He MOAXOMT,

o2 =4 o2 =4 x=2.
3

25> =
2
525.
2x-3>x+1, x >4,
a)lg2x-3)>1g(x + 1) ©{2x-3>0, < {x>15 Hroro: (4;).
x+1>0; x> -l
2x—4<x+1, x<35,
0) logo3(2x —4) > logps(x + 1) ©42x-4>0, <{x>2,

x+1>0; x>-1.

HUroro: (2;5).
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>21
3x-7>0, ey 51
B) IgBx - 7) <lgx + 1) ©1x+150,  <ix>-1, <77
3x=-7<x+1; x<4; x<4.
x>3,

dx—-T>x+2, 3
r) logps(4x —7) <logos(x +2) ©{4x-750, < x>lz,<:>x>3.

x+2>0; x> -2

526. a) logos x > 10gy(3 — 2X) < logy - > log, (3 - 2x)
X

2
_ — — 0<x<0,5,
l>3—2x, =3v426? 2(x - 0,5)(x 1)>0’ { x
X X X x>1;
<<9x>0, <<9x>0, <=<3x>0, <9x>0, =
3-2x>0; x<L5; x<1,5; x<L5;
0<x<0,5, . (0- .
L SIS Hvoro: (0:0.5)0(131.5),
0) log,(x + 1) + log, x <log, 2 <
log, x(x+1)<log;2, [x*+x-2<0, [x>-2, 1
<{x+1>0, x> -1, < ix<l, @{x>0’ HUroro: (0;1).
x>0; x>0 x>0; ’
lgx(x-1)<lg6, |x*-x-6<0,
B)lgx +lg(x—1)<lgb <= {x>0, < 9x>0, =

x—1>0; x>1;

x>-2, 3
oix<3, @{’K ’ Uroro: (1;3).

x>l x>1.

2
1) loga(x’ — x — 12) < 3 < logs(x’ — x — 12) < log, 8 @{"2 —x-12<8,

x“—x-12>0;
5 20 <0 {x>—4,
X —X— <
> x<5; —4<x<-3, . . .
& {x<_3, & [x<—3,<:>[4<x<5. Hroro: (-4;-3)(4;5).
x>4;
x>4;

527. a) log3 x —log, x <6 <> log3 x —log, x —6 <0 <

1
& {}ggz z i ;2’ =1%2 4’ Wroro: {l ;8}.
£2X=2 x<8. 4
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loglx>2, 10g1x>10g1% x<l’
6)logl x—4>0|, 3 ) 3 37 o 9
3 loglx<—2, 10g1x<10 19 x>09;
3 3 3 x>0
Uroro: (O;%J U(9;00)
lox>1 x>10,
B)lgx+21lgx>3 < lg’x R2lgx—3 >0<:>[1gﬁ<_’3_<:> x<0,001;
& ’ x>0.
Hroro: (0;0,001)(10;00).
x<27
logs x <log; 27 ’
log; x<3 3 345 1
logi x—9< 35 >—
1) logs x -9 0©{10g3x273; logs x > log; L, o ’
x>0
1
HUroro: | —;27|.
27
.ox 1
X . 1 sin=<—,
528. a) logz(m —j <-lo logz[sin—j <logy,— < < 2
2 2 2 sin3> 0;

—e [2Tm; % + 2ij U (— +2mn; T+ Znnj

€ (47m + 4Tcnj ] (— +4nn; 21 + 4ij ;

3-logyx<2, o {logz x> log, 2, {x > 2,

6)|3 —10g2 x| <2& {3_10g2x > _2’ lngx < ]0g232, x < 32.

Uroro: (2;32).

B) log | cos2x>1< log; cos2x > log, lo COSQJKE»@

P 0 0 cos2x > 0;

—£+2nk<2x<—£+2nk, —£+nk<x<—£+nk,
- 4 6

Y T T T

§+2nk<2x<z+2nk,ke2; —+nk<x<z+nk,keZ.

L6
Hroro: f£+nk;f£+nk v E+nk;£+nk keZ.
4 6 6 4
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x <10,
lgx <1, 1
r)3lgx-1|<2 e Slgx-1<2, 1 ©<ix>10 3,
3lgx—1>-2; lgx>——;
3 x>0.
1
Hroro: 3—;10
V10
529.
1
x+ 1 2x=9§, 5
a) log; (x+y)=2, 10g1(x+y)=10g11, y 9 X x:46’
3 i=4 3 59 Six—y=9, & 2y:_8§,<:> 4
logs(x=1=2 " |log;(x - y)=logs%; x+y>0, x+y>0, Y=y
x—y>0;
x—y>0;
, lg(x2 + y2)=1g100,  [x2+ y2 =100 {’“26’
— - 4 - 4 =8;
6){lg(x ) =2, & logyg xy =logyg 48, < 1xy =48, = 1
loggg x +logyg y=1; x>0,y>0; x>0,y>0; Xy =8,
Y2 =6
log; x +log; y=2, log x=3, 1
B 3 3 3 x=—,
) 1081>C—10g1y:4;c;> 1081)’=—1;<3 _§.7
ER 3 e
lg(x” +y?) =1g130, (42 4,2 =130,
F) lg(x2+y2):1+lg13, - ]gx+y:lg8’ - x+y:8x78y,<:>
lg(x + y) =1g(x - y) +1g8&; x-y x+y>0,
x+y>0,x-y>0; x—y>0
2 49 5 5
X +ax =130, x° =81, ¥ =9,
- y:%x, o y:ax, o i]i;l—uenodxodum
2 s
x+y>0, x-%—y>0j vy =7
x—y>0; x=y>0;
530.
3P =3 2c+y=4, y=4-2x,
37.9¥=8], > 2 )
=4 2 S{(x+y) =%, (@ -x)" =%, &
2 ) (x+y)
lgx+ )" —1gx=2Ig3; lgT=1 % x>0 x>0
y=4-1x, y=4-2x, {x‘ilz’.
eI - 17x+16=0, =[x =1, y1_1’6
x>0 x, =16; Xy =16,
%) =-28.
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x+y=5, x+y=5,

1+1g(x+y) _ 22y _ 2 2 _
10 =50, - lg(x“ -y )—lg20,<:> x7 -y =20, o

lg(x+y)+1g(x—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, x=4,5,
x+y>0,<:> x+y>0,® y=0,5;
x—y>0; x—y>0;

X Hy _
3%.2Y =576, o 3%.2Y =576, o 3_)2674576’@
log ;5 (v =) =4 |log 5 (v - =log 54 |7 7
X +4 —
o 13527 =576, J6% =36, @{x—Z,
y=4+x; y=4+x; y=6;
X 3
lg;=lg5, 2x—3y =0, 13x=117,
lgx—lIgy =1gl5-1, - - -
) nggév g {312y =39 < 3x+2y 3»9,<:> 13y=178 gL 9,
10/86x+2)) _ 30, >0, x>0, y=6.
> x>0,y>0;
y>0; y>0;

40. IlonsiTue 00 oOpaTHOM PyHKUMHU
531. ) f(x) = 2x + 1; D(f) = E() =R; y = 2x + | x—y21

‘ ’—‘

g(x) = obpatnas i f(x); D(g) = E(g) =R;

Nl»—- N

6) fx) =2 x- 1;D(H) = E() =R;y=3x-1x =2y +2;
g(x) = 2x + 2 — obparnas s f(x); D(g) = E(g) =R;

B) f(x) = -2x + 1; D(f) = E(f) = Ry——2x+1x=Ty,

g(x) =5~

r) f(x) =—%x—1;D(f) — E(f) = R; y:—%x—l, x=-2y-2;

g(x) = -2x — 2 — obparnas ms f(x); D(g) = E(g) = R.

532. 2) £(x) =~ D(f) = E() = (-20;0)U(000); y =~ x = ——
X X y

g(x) = -1~ ofparan 113 f(x); D(g) = E(2) = (-x0;0)(050);

6) f(x) = 2x(x 2 0); D(F) = E(f) = [0:00); y = 25, x = ‘E;
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g = % — obparnas s f(x); D(g) = E(g) = [0;%0);

X

B) f(x)=—— =1 —x%; D(f) = (-00:-2)U(-2:50), B(f) = (-0031)(1500);

x+2

S S :i; g(x) =% obparnas s f(x);
-y 1-x

y= x+2’

D(g) = E(f) = (-00;1)U(1;00), E(g) = D(f) = (-00;-2)(-2;00);

1) f(x) =vx+1; D(f) = [-1;00), E() = [0s00); y =Vx + 1, x = y* — ;

g(x) = x2-1- obparnas mis f(x); D(g)=E(f)=[0;%), E(g)=D(f) = [-1;).
533.

a) fx)=2x"+1;y=2x"+ l,x:% _yz—l;
gx)=3 /xT_l — obparHas K f(x);

6) f(x) = (x + 1), x € (-ooi-1]; y = (x + 1)2, x =-1 —y:
g(x) = -1 —yx — obparHas K f(x);

o | ——
A 1
:§_ g )=~1-
o} P nre T -

B) f(ix) = 2x> + I; y = 2x° + 1,

x:3’1—_y;
2
1-x
g(x) = 3‘/7 — obparHas K f(x);

) f(x)=(x - 1%, x € [;0); y=(x— )%, x =1 +Jy;
g(x)=1+vx — o6patnas k f(x).
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534.

a) g(-2)=-4,g(1)=0,5,g(3)=1,5; 6) g(-2) =1, g(1)=-1,g(3) =-3;
D(g) = [-6;4], E(g) = [-4:3];
¥

D(g) =[-2:8], E(g) = [-4;4];
Y - 'J’='8{X_)_

4

fa
h
E]

-4

B) g(-2) =-2, g(1)=-0,5,g(3) =1
D(g) = [-6;7], E(g) = [-4;5];
PO

L D) =4,g(1)=0,g3)=-1;
D(g) = [37], E(e) = [3:5].

535. a) f(x) = x> + 1, x < 0; T.k. f(x) yObiBaer Ha (-00;0], T0 Ha (-00; 0]
cymecTByerT g(x), obpathas k f(x); y =x" + 1, x =—fy—1;
200 =~ 1, D(g) = [1:%0), E(g) = (-20:0];

el B ) e
g1z 5 0.
3 ~TX
Sl o , -
-2 n ¥
: g)=—fx-1" "

0) f(x) = 2x, (-0;00); T.K. f(X) Bo3pactaer Ha R, To Ha R cymecTtByeT g(x),

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

809 =2 D(® =E(@)=R:
J\y.

% 4
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B) f(x) =¥x.x > 0; t.x. f(x) Bo3pactaer ma [0;00), To Ha [0; +o0)
cymectByeT g(x), obparHas k f(x); y = ¥x,x = y*;

g(x) =x*, D(g) = [0,), E(g) = [0;0);

CAY

2(x)=x*

r) f(x) = x> + 1, (-00;00); T.k. f(X) Bo3pacraer Ha R, T0 Ha R cymecTByer
g(x), obparHas k f(x); y =x" + 1, x =3y—1; g(x) =¥x -1, D(g) = E(g) = R.

. ; .
7 ' oUW 9 X

536.

a) f(x) = sinx, X e[—%;g}; T.K. f(x) BO3pacraer Ha|:—g;§:|, TO Ha

{—g;g} cymiecTByeT g(x), ooparnas k f(x);
y = sin X, X = arcsin y; g(x) = arcsin x, D(g) = [-1;1], E(g) :[—g;g}

2 g(x)= arcsinx’ -

L3
2
x|
3 i 6 ---l - 3 .
-1 .05 0, 0,5 1+ . X
: "6
-
2

0) f(x) =tgx,x € [—%;g} T.K. f(X) Bo3pacraeT Ha [—%%} TO Ha

X e [— g,gj cymecTByer g(x), oopaTHas K f(x);
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y =tg X, x = arctg y; g(x) = arctg x, D(g) = R, E(g) = (—3'3];

2°2
4T
z -
% " g(x)=ardgx
3 H »
1 [ i
[ 4
.
3

B) f(x) = cos x; T.k. f(X) yObIBaeT Hpn x € [0;x], To Ha [0;1] cymecTByeT
g(x), obpaTHas k f(x);
y = C0s X, X = arccos y; g(x) = arccos x, D(g) = [-1;1], E(g) = [0;r];

3 &{x}=arccosx

-
—

-l 1 X

r) f(x) = ctgx, x € (0;n);

T K. f(x) yosiBaet Ha (0;1), To Ha (0;7) cymecTByeT g(X), oopaTHas K f(X);
y = ctg X, X = arcctg y; g(x) = arcctg x, D(g) =R, E(g) = (0;m).

4y
P'E

. R

2 ;E-_gg(xgrcctgx

ir t —>

1 X

1
hel

b S TERIPR |

B3k

[N B
—

§ 11. IlpousBoaHas MOKa3aTEJbLHOH
u Jorapudpmuyeckoit pyHkunu

41. IlpousBoaHasi MOKA3aTEJIbHOMI
M JIorapupmMuyecko GyHKIUH

537. a) In3 ~ 1,0986, In5,6 ~ 1,7228, In1,7 = 0,5306;
0) In8 = 2,0794, In17 = 2,8332, In1,3 = 0,2624;

B) In2 = 0,6931, In35 ~ 3,3551, In1,4 = 0,3365;

) In7 = 1,9459, In23 = 3,1355, In1,5 = 0,4055.

538.

a) y'= (4gx + 5) =4e"; 0)y=Qx+3e ") =2-3¢"";
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B) y'= (3 - %ex] = —%ex; r) y'=(5¢ —x?) =—5¢ - 2x.

539. a) y'=(e”* cosx)' = e (cosx —sinx); 0) y'=(3e* +2%) =3e* +2"In2;
B) y'=(3% —3x?) =3"In3-6x; Tr)y=(x%e") =xe* (2 +x).

540.a) ' (x)=(e™)'=-e% f(0)=1,f(0)=-1;y=1-x;

0) f(x) =(3%)" =3"In3, f(1) = 3, (1) = 3In3;

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

B)f(x)=(e") =€, f(0)=1,f(0)=1Ly=1+x;

r) f(x) =27 =-2"In2, f(1) =%, (1) 2—%;

1 1 1 1
=———In2(x-1)=——In2-x+—(1+1n2).
=273 (x-D 3 x 2( )

541.
X
a) f(x) = 5¢", Fx) = 56"+ C; 6 f(x) =23%, F(x)=2-133+C;
n
x 4* . 1« Ly
B) f(x) = 4%, F(X) =— + C; ) f(x)=—e" +1, F(x)=—¢" +x+C.
In4 2 2
1 X 1
542.0) [05 =2 (= % 1 _ 03 _ 1
0 In0,5¢9 In0,5 1In0,5 In0,5 2In2
1 1 1 x 1
6)Iezxdx:lezx\2162—1:1;B) _[Zxdxzz |:i— L __7 ;
o 2 o 2 2 2777 In2_, In2 4In2 4In2
2 .. 32 9 1 93-1
) [3di="e | ==
) In3 | In3 3in3  43In3
= :
543.
. X2 . X ’ 2 x (o) 2 ’ X2 . X x2 X
a) y=|e" sin=| =e smE-x +e cos—:|—| =2xe" sin—+—e cos—

x X ! X
0) y'=|721g3x :721n7~(£) tg3x +72 12 -(3x),:
2 cos” 3x

X X

75 :75(h1_7.tg3x+ 32 j’
2 cos” 3x

X
| x
=n77~72tg3x+

cos” 3x
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B) y'= (e‘/; cos 2le = e‘/; cos2x - (x/;), - e‘/; sin2x - (Zx)' =

Jx
eV cos2x —26\/; Sinzx:e\/;[M_Ze‘/; sin2x] 5

20/x 2/x

r)y= (2_xctgﬁj =27 ln2ctg£~(— x)’ -2 ! (ﬁj =
3 3 sin? >

—X
N In2erg X o2 | In2erg -
3sin? > 3sin? >
3 3

1

’

544 a)y‘:[ x ] :6x5'(4x+5)_X6'4xln4:4x-x5(6—xln4)+30x5 '
. 5 (4x 4—5)2 (4x +5)2 ’
_ _e—x(xz + 2)— e’ 2x —e_x(x2 +2x+2).

6)y‘:[x2+2J = (x2+2)2 = (x2+2)2 5

’

’

o)y 2 33T 45372 245" )
2% + 57 (2"+5")2

3%.2%(In3-1n2)+3"-5%(In3—1n5) 3°(2In1,5+ 5" In0,6)

x5 f Q@ +5
. [ 03 ] ) 03703 (Vx +05)-037 % |
Vx+05 («/; + 0,5)2

545. a) f(x) = xe™; D(f) =R; f (x) = &™ + 5xe™* = 5¢”*(x+0,2);
f(x)=0mnpux=-0,2, f(x) <0 mnpu x € (-0;-0,2), f'(x) >0
npu X € (-0,2;00); f(x) yobiBaer Ha (-00;-0,2], f(x) Bo3pacrtaeT Ha [-0,2;0),
min f(x) =f(-0,2) = 7L;

R Se
6) f(x) = x"2; D(f) = R; £ (x) = 2x-2™ + x>In2-(-x)'=2"*x(2 — xIn2);
f(x)=0mnpux= O;L;

In2

- +
T

I
v
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f(x) yosiBaet Ha (-00;0] u Ha {i ooj f(x) Bo3pacraer Ha {0 i}
In2 In2
x =0 —min f(x), f(0) = 0;
2

2 4
= — ln2
x=1— max f(x), f( j - 222

B) f{x)=xe™; D) =R; f(x)=e™—xe*=¢e™(1 —x); f(xX)=0mpux =1,
f(x) Bo3pacraer Ha (-o0;1], f(x) yObIBaeT Ha [1;00),

x=1 —maxf(x):f(l):l,
R S

r) f(x) = x*0,5%; D(f) = R; f'(x) = 4x”-0,5*+x*.0,5*In0,5=0,5"x’(4 — xIn2);

f(x)=0npnx=0;%
n
— | + | —

»
I I .

0 4 X

s

f(x) yosBaer Ha (-00;0] 11 Ha [%;oo} f(x) Bo3pacraer Ha [o;%};
n n

4
x =0 — min f(x), f(0) = 0; x:%—maxf(x) f[mj 12%6051@

546. a) f(x) = ¢, F(x) =- % A

. 2.0,9" 5 6"
6) f(x) =2-0,9* - 5,6™, F(x) ==——="— +C;
) ) ) In0,9 lnS 6
2—10x
B) f(x) =27, F(x)=-0,1- +C;
In2

1+x
25 elon BT ¢

fi 3x+231+x_3x+2323x F(x)= 3x 352
r) fx)=e © ()= e 2 In2,3 3 In2,3

547.a)S = _[e“dx
0

e—1;

9 In3),

1
Y=
0
9% 3 9 3 1 1 8 2 2
In ln9 In3 ln9 ln3 2In3 In3 ln3

1 1
6)S=[9"dx—[3"dx=| —
0 0

,y:'gxy_:.as-
|
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2¥ 2 4 1 7

n2.), In2 2In2 22’

2
B)S = [2%dx=
-1

1 1 1
r)Szj‘ezxdxf.[exdx=(lezx fexj| =le2 —e—l+1=e(£—lj+l.
. 0 2 2 2 2 )2

0
I oy paet
Qj 7
V#
o2 X
1 X —x ]
548. a)SADEzsABCE—SABCD:2-3—j[lj dr=64— | 64— =
N3 In3 3In3 In3
8
= 33’

o] C‘l R 1

I
6) Sape = Sasce — SaBop — Spock = Sasce — 2Spock = 2-¢ —2[ e dx =
0

1
=2e-2e¢"|=2¢e—2e+2=2;
0

ey 27 0 1 4
B) S4pr =SacpE — SecpE = f[zj dx—2'1=—1 | -2=——+—-2=

_3
In2
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y
A
A
y=1 B T1E y=] lI
Cl. 2
2-10D X
x=-2
0 1 x 1 . 2—x 0
1) S 45p =Sapcp —Sapor —Socpe =34~ J[—] dx—I4 dx=12+ | -
2 o In2
x 1
S S S, S S D S NS S S
In4 In2 In2 In4 In4 In2 2In2 In2

42. IlponsBoaHas Jorapupmudeckoi pyHkoun

1 3
549.a) y'=((In(2 + 3x))'= ——— (2 + 3x)'= ;
a) y'=((In(2 + 3x)) 773, (2+3x) Sy

0) y'=(logg 3 x +sinx)'= + cos x;

xIn0,3

1
B) y=(In(1+5x))=—— {1+ 5x)= ;
)y'=(n(l+5x)) 1+5x( x) 1+5x

+ sin x.

1
r)y'=(gx—cosx)=
) y=(g ) 10

550. a) y'= (x” logy x)'=——| 2xInx + x% -1 | == 2 x +1);
In2 X In2

! l-x—lnxw‘
(] 2
x2 x2

X

B)y‘:(xlnx)‘:lnx+x~l:lnx+l; r)y'= 2= =
X Inx 2 2

551. a) f(x) :ﬁ, F(x) :%ln|7x +]+C, x= -% ;
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6)f(x):l—i, F(x) = Inx|-2In|x + 5|+ C, x # -5, X # 0;
X x+5
B)f(x)z;, F(x) =[x +2[+C, X #-2; T) f(x):i, F(x) = 4In|x|+C,x # 0.
x+2 b
552. a)f‘(x):%, f(0)=1In1=0,f(0)=1;y=x;
X+

0) f*(x)=(lgx + 2)‘:ﬁ, f(1)=lgl +2=2, /(1) :ﬁ;

1 X 1
=2+ )= +2- ;
Y lnIO(x ) In10 In10

B) f(x) = (21nx)_2 fle)=21Ine=2, f'(e)= ,y 2+—(xfe) 2 x5

) f(x)= (10gz(x—1))—m f(2)=logy1=0, f1(2)=m,
1 X 2
YT T T

7 7 1
553. a)j%=21n|x|\ =2In7-2Inl= d =flln|372x| | =Lins;
1 X ! -2x 2 a2

e e 3 3
B)jﬁ: In|x|| =lne—Inl=1; F)J%:%lnbx +1] ~Linto —élnl :%11110.
X 1 02X+ 0

3

554

. (ln(5+3x)] T30 D 3In(s - 3x)- 2)‘73( 1) 245+ 34)Inf5 + )
ol (x +1)2 (x +1)25+3x

, In10-In(1-2x) 21n10vx

[ Axmio) o)y 1-2x _
0y lg1—2x T\ mi—22)) In2(1 - 2x) B

_ In10((1 - 2x)In(1 - 2x) + 4x)

24/x(1 - 2x)In%(1 - 2x)

2xIn5x - x% - 1-5
In 5x]

Sx x(21n5x—1).

In?5x In?5x

x+1 ln3)(x+1) 3 3

o, e
(log3x}_ 2Inx ] 2 ;x+ ) x(l—lnx)+1
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Inx  +x Inx+2

+—=
wWx  x 2dx

f'(x) =0 IpH x = Lz f(x) yObiBaeT Ha (0%} f(x) Bo3pacraer Ha {izoo]
e e e

555. a) f(x)=x Inx; D(D=(0;00); /" (x) = - D(f)=(0;00);

x =L~ min f(x) nf[izj -2,
e e e
! 1
Inx _ . ;-x— T Ik _
6) £ =—=: D(f) = (0390); f*(¥) = *————=—=—, D(f') = (0;%0);
X X
f(x)=0 npu x=e, f(x) Bo3pacraer Ha (0;e], f(x) yObIBaeT Ha [e;0); X =€ —

Touka max f(x) u f(e) = Ine :l;
e e

B) y=2x-Inx; D()=(0;00); /" (x) =2 _1_ 2209 D(') = (-00;0)(0;00);
X X

f(x)=0 mpu x = 0,5; f(x) yosiBaer Ha (0;0,5], f(x) Bozpacraer Ha [0,5;0),
T. x = 0,5 — min f(x) u f(0,5) = 1 + In2;

1) f(x) = xIn x; D(f) = (0;00); £*(x) = 1nx+x‘%= nx + 1 D(F) = (0:0):
f'(x) = 0 npux :%, f(x) yObiBaeT Ha [Oﬂ f(x) Bo3pacTaer Ha ij
x =L~ min f(x) Hf(ljz_l_

e N .
556. a) f(x) = xIn’x; D(f) = (0;00); £'(x) = In> x + 2x Inx % (i s 2
f(x)=0npux=1 sze%;

f(x) Bo3pacraer Ha EO;%} u Ha [1;00), f(x) yObIBaeT Ha {%;1};
e e

x =L~ max f(x) I/If[%)—iz,x= 1 — min f(x) u f(1) = 0;
e e e
6) /()= D) = (0: )15 f‘(x)—[—z"j =210 2571
lgx lgx In? x

D(f)=(0;1)u(1;:); £'(x) = 0 mpu x = e; f(x) yosiBaer Ha (0,1) u Ha (1;¢€],
f(x) Bo3pacraer Ha [e;0), X = e — min f(x) u f(e) = 2eln10;
l-\/;—Llnx L(2—lnx)

)19 =% DD = (050 1 ( fz)f Nt =
X X X x
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D(f") = (0;00);f"(x) = 0 mipm x = €%
f(x) Bo3pacraer Ha (0;¢”], f(x) yObiBaeT Ha [¢%;00), x = e’—min f(x) u f(e?) 25;
€

1) 10 = L +nx DIO=(030); (1) ==—5 + ~ ="+, D(F) = (=£:0) (0320
X X X

f'(x)=0npux=1;
f(x) yosiBaet Ha (0;1], f(x) Bo3pacraer Ha [1;00), x=1-min f(x) u f(1) = 1.
557.

6 6
a) S gcp = j[2+ijdx = (2x+4ln|x|)| =12+4In6-4-4In2=8+4In3;
2 X 2

2
B)S = |
1
4

-3 3
ns=| (3 —ljdx:(n—ln(—x)) | ==9-In3+18+In6=9+In2.
-6 X -6
43. CrenenHasi pyHKUUsI

3 5
558.2) /(x)=x 2;D(f) = (0:0); f"(x)= —gﬁ;
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6) /() =73 D(D) = [0:0); /() =3

2

559.
a) f(x) = x; D() = (0300); £'(x) = -ex™";

x\7le? .1. o\ les-l
Oic0=(3] iD= O rw=-tues (2]

—_—|—+—-l-+-—--—->
01234 X

) 00 =7 D() = [00): £ =x™"s
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1) f(x) = (2x)™; D(f) = [0;0); ' (x) = 2-In3-(2x)"™"".
: Y. 2

1 1
560. a) 243 = (27 -3)3 =3-(

285 4

B) V81 =333 =331,4 + 025 ~3-14. (1 + 0’253 J ~4,2-1,03 ~ 4,33
314

a8 =243=2 {13 +014~2. 1,3(1 + 2(;’;44} 2,6-1,01~2,63.

561. 2)3/30 =327 +3 :%/E~3(1+%] z3-[l+$)z3,ll;

6)¥625-3 =53 =5-{1.3* + 0,14 z5~1,3-[1 +%.l] ~65-1,01~657,

6)%:4«/81+9=i/8_1-4‘/1+%z3~(1+ﬁ)z3,08;
2 1

B) /9,02 =0 - [14+—2— ~3.|1+— |~3,003;

) v 900 ( 900]

r)%:«5/32+1:§/3_2-5‘/1+%z2-(1+ ! ]zz,m.

5-32

562.
2

a) T K. f(x) = x 5 BospacTaer Ha R, T0 min f(x) = f(1) = |, max f(x) = £(32) = 4;
[1:32] [1:32]

4
0) TK. f(x)=x 3 yOpIBaeT Ha R, TO

1 1
max_ f(x) = f(—] =16, min_f(x)=7(27)=—:;
{1;27} 8 [1;27} 81
8 8
B) T.K. f(x)=x"* y6bIBaeT Ha R, To max f(x) = /] [%] =16, min f(x)=f(1)=1

B
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3
T) T K. f(x)=x4% Bo3pacTaer Ha R, 10

min f(x)zf[%jzl, max_f(x)= f(81)=27.

[y 0 1)
16 16

V241 -2
1 _ 2 X X
563.a =—— ’F == +C: +C,
V1= ) 242 +1) 2(1-+2)
24341
6) t(0) = x23, Fx)=2 +C:
243 +1
xe+1
B) f(x) = 3x™!, F(x) = 3In|x| + C; 1) f(x) = x°, F(x)= _C.
e+

R PN AR ,
564. a)J‘xzdx:—-x2 [==|22-12 =—~(27—1)=36—;
1 7 17 7 7

2
8 BRI

6)]%;4. x |:12(3,/g_{/f):12;
1 2 2 11!
x3 N

&2 &2
B) [2x7'dy=2Inx | = Z(In e’ - lne)z 2;

e e

81 l XZ+ 42 42
D) [Sxfde=5T—| =413 4 -2 4 |=4-211=844.
16 7+116
4

X\EH ‘1_ 1

\/5+10 \/5+1;

1
565.a) S= fxﬁdx =
0

1 R G

V341 2 J3s1
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x 0:8+1 32 ~ 32
-08+1 1

[
N
=
Il
)
N
o)
]
|
—_
Nl
Il
w

32
B)S= IX_O’SdX =
1
51 5
r)S=[—dx=Inx|=In5-In3.
3% 3

566.
2) V2 ~ 14142, 3 ~1,4422, 3 ~ 17321, 42,5 ~ 12574, 2.5 ~13572, 3 ~13161,
V25 ~15811, 2 ~ 11892 .

3)2 =142 +0,04 =/1,4° - z1,4(1+ 0.04 \~1,4143;
796 U 2-196)

B =31,4% +0,256 =3/1,4° 31+ 256z1,4(1+ 0256\ ~1,4435;
2,744 T 3.2,744 )

V3 =134 10,1439 =4/1,3* . l+wzl,69 1+w\z1,7326;
2,8561 2~28561)

{25 4‘/125 + \/125 15 \ ~1,2575;
256 24414 4 256-2,4414)

32,5 =3/13° +0303 =3/1,33 ~3/1 +M ~ 1,3(1 , 0303 ]z 1,3598;

3.2,197
3 =13* +0,1439 =31.3* 41 + 01439 1,31+sz1,3164;
28561 4.2,8561)

[2,5 =167 = 0,06 =16 - / 006z (1— 002]:1,5813;
2 =412 00736 = Yf12* 41 - 2036 Lol 0073726J~1,1787.

567. a) Het; 0) HeT; B) HET; T) 13, T.K. X > 0 1 min f(x)= f(0)=0

x=0

44. TlonsaTue o nudpPepeHuINATBLHBIX YPABHEHUAX

568. a) y'(t) = -6sin(2t + 1), y " (t) = -12cos(2t + m);
-12cos(2t + ) = -12-cos(2t + m);

(ty=2cod Lr—F | ()= —sin| LT
6)y(t)—2cos(2t 3J,y ® sm[zt 3],
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B) y (t) = -8sindt, y ' (t) = -32cos4t; —32cos4t + 32-cosdt = 0;

1 |
I)y'(t)=—-cos(0,lt +1), y**(t) = ———sin(0,1z +1);
)Y (=55 e0s01+D, (@) =~ sin(0,le+1)

1 . .
———sin(0,1# +1) + — - —sin(0,1 +1) =0 .
300 100 3

569. y'(x) = 15¢™, 15¢™ = 3.5.¢™.
570. y'(x) = -14¢™, - 14 = -2.7¢ ™.
571.y'(x) =-21e™*, 21e ™" =-7-3¢™.
572. a) oueBuaHO, 4TO y = Asinkx — perieHue;
y'(x) = A-kcoskx, y''(x) = -Aksinkx;
v+ 25y =0 = -Ak’sinkx + 25Asinkx = 0, sinkx(25 — k?) = 0; k = +5;
y(x) = Asin5x, rie A — const;
0) oueBuIHO, uTO Y = Asinkx — peleHue;
%y“+4y 0> 7%13 sinkx +4Asinkx = 0, sin kx(36 — k%) =0,k = +6;
y(x) = Asin6x, A — const;
B) OYEBHIHO, 9TO Y = Asinkx — pemienue;
4y™ + 16y = 0 = -4Ak’sinkx + 16Asinkx = 0, sinkx(4 —k*) = 0, k = +2;
y(x) = Asin2x; A — const;
T') OYEBUIHO, 9TO ¥ = Asinkx — perieHue;
1

y”=—ly:—Ak2 sin/oc+lAsinloc=O,sinloc l—k2 =0, k=%—;
4 4 4 2

y(x) = Asink?x ; A — const.

573.a) x" = -4sin(2t— 1), x"* = -8cos(2y — 1);
-8cos(2t— 1) +4-2cos(2t— 1) =0mm x"* + 4x = 0;

6) x'=—0,64 sin[O,lt + gj X'=-0,064 cos[O,lt + gj

~0,064 cos(O,lt + gj +0,01-6,4 cos(O,lt + ﬂ -0

i X + 0,01x =0;

B) x = 4sin - ; x'=12cos| - ;
4 4

X"'=36sin| 3t — = |: —36sin| 3t — = |+9-4sin| 3r - Z | =0
4 4 4

i X +9x=0;

r) X =0,213c0s(0,3t—0,7), x"* =-0,0639sin(0,3t — 0,7);
-0,0639sin(0,3t — 0,7) + 0,09-0,071sin(0,3t — 0,7)=0 wu x** + 0,09x = 0.
84
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574.

a) [Tycts x(t) = x(t) + X5(t) = Ajcos(wt + @) + Ascos(myt + @,) —
nepuoanvcCKas (byHK]_II/I)I C HAMUMCHBIINM IMOJIOKUTCIBbHBIM IEPHUOIOM T.
x(t+ T)= A cos(mt + ;T +¢;) + Aycos(myt + @, T + @) =

=Ajcos(mt + @) + Ascos(myt + o) = x(t).

Ecnu 3T0 BBINOTHEHO TPpH JHO0BIX t U @, TO

ol =2nk, ok, panroHanpHoe unciao mpunn k € Z.
0,7 =2m,n u keZ w, r

575. 3aBECHMOCTb MaCChl BEIIECTBA OT BpeMeHH: m(t) = moe™

: 1
ITo ycnoButo n = me k‘, lnﬂ =kt, k =—(Inm —Inn); nepuox rnoiypacnaua
n t

panus T HaXOUM U3 YCIIOBHUS: % =me ¥ s
In2 In2 In2
T= il wm7l = 1 - .
Inm—Inn

—(Inm —1nn)
t

576. m; =mye” :>t:—ln— k—E t=—o0 r | m:i-ln;:()MI/IH.
ko m T In2 m 2 0125

577. my = mpe™™, t=i.1nm_; mpu 20 —10, T=1u.: t_—1n10 334,
In2 m m In2

_In2, _In 21000

M o_ e T ecmut=100 et u T =1500mer, 0L —¢ 1500 64,

my my

578.

T=-k(T-Ty), T;=0
Peurenne storo ypasuenus T(t) = Toe™, rae k > 0 — const.

Jnst nepsoro tena TV (1) = (Ve ™11, s Broporo Tema T® (1) = T{Ve 21,

yepes BpeMs t; Temreparypa 1 Tema Opiia T(l), TemnepaTypa 2 Tena T(z) :

) 0] @)
W _ )kt . Do _ LTy @) ()t _ 1. T
T T ! l, kltl = ll’lE, kl = 1 (]) T TO e 2 l’ k2 = _ln (2) ;

MOMEHT BpPEeMEHH t, KOT[a TeMIIepaTyphl Tel CPaBHSIIOTCS, HaXOIUM H3
YCIIOBHS

¢ 7 P 7@ ; TO(Z) TO(”
O)=T"(1): Ty'e =7 ’TO<2>: ’
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70
@) () &) In—T
t LT Ty T
—-1In : S =In—0, = ——
4 To( ) ,Tl( ) TO() TO(Z)TI(I)
o
1 2
7@
npu t; = 10 mun, T3V =200 ¢, T =100 ¢, T2 =80 ¢, 7" =100°C;
1
1“5 In2
t=10- =10 ~ 14,75 MMH.

(1 10j Inl,6
In| —-—

2 8

579.

Cwm. 3anmauy 578.

(1) (2)
t T t T
Zo il

1 D6t o @ 4 1O
V@) =1 " " urP@)=1Pe "

70 7
e
AT =TV @) -TP (1) =e b e b

npu AT =25°C, TV =T{® =100°C, " =80°C, T;'¥) = 64°C; t, = 10 mum;
t 1 10 t 1 100

t t
25=100¢ 10§ —100¢ 10 64; 25-100-(08)j5 - 100-(0.64)i0:
2
2t t ¢ ¢
(0.8)10 — (0.8)10 +0,25=0, [(0,8)10 _ 0,5] —0; (0.8)10=%%

t In0,5
—=1log; 3 0.,5; t=10logyg0,5=10—=~ 31,08 MHH.
10 20,8 20,8 008

5

580.
T x. V() =—kv(t) = —%v(r) , 1 v(0) = vy, TO

t
W) =vpe 3 ;puvy =30°L t =3 Mum;
y

t
v(3)=500-¢ 3 =500e5 ~3,4-2"

MUH

86



http://alexbooks.ucoz.com

3AJIAYU HA ITIOBTOPEHUE

§ 1. [leficTBUTEIbHBIC YHCJIA

1. PaninoHajibHbIE M MPPALMOHAJIbHBIE YHCJIA

1. a) ma; 6) HeT; B) HEeT; T) Ja

2.

OO0o03Ha4YMM TpH TIOCIIEJOBATEIILHBIX HATYpAIBHBIX Yncia: a; a + 1; a + 2.
Cymma: atat1l+a+2=3a+3 — nenurcs Ha TpH, MOCKOJIbKY KaX/J0€ CIAaracMoe
nenutcst Ha Tpu. [IpomsBeneHue 3Tux uncen paeHo a(atl)(a +2). OmHo U3
STHX YHCEN JENUTCS Ha JBA, JPYroe€ Ha TPH, 3HAYWT, UX MHPOU3BEICHHEC
JICTIATCS HA TIECTb.

3. a) 52365; 6) 52344.

4.
Yucmo 10% - 1 COJICP)KUT TISATHACCIT MATh JEBATOK, 3HAYHUT, OHO JACITUTCS
Ha 3, 9. Ha 11 me memutcs. IlockonpKy, mompo6oBaB moaenuts Ha 11
CTOJIOMKOM, TTOJTyYUM

11

99 99.......... 9| 5
Ty
99 55paspsnos  209...909 —
99 54 pazpsna
99
99
09—ocrarok
5. 35.
6.
[Ipennonoxum, 9ucio COKpaTHMa Ha 4ucio d, d — nenurens ab,
a—+
3HAYWT, CYIIECTBYET OOIIHIA ACTUTEIh ¢ WU Y YUCENT d U d, WK y YHCel b
u d. Ilyctb ¢ — pemurens a wu d, Torma a + b pemuTcs Ha c,

a
CJIeZIOBaTENbHO, b IENMUTCS Ha ¢, 3HAYUT, APOOb Z COKpaTHMa Ha ¢, 9TO

MPOTUBOPEUMT YCIOBUIO. B ciydae, ecnu ¢ — genutens y uucen b u d,
paccyXJeHHs aHAJIOTHYHBIE.

a,mpua > 0 —a,mpua <0
a)\alz{’p : \—a\={ IPRAE " nostomy, |al<-al;

a,npua > 0;
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_ Jx,mpux=0, >
0) |x| {_ i x < 0; it X 20 momydynm

x| =x, mst x <0 momyunm x < [x[;

2 >
B) |x|2: X gCZCJ'II/IX_O, HO x2 :(_x)Z; 3HAYHT, |x\2=x2.
(—x) ,ecmn x < 0;
8.
27511435 2543 3,100 5:3+10:2
a) 3 _ 3.2 3 _ 6 :3_5;
25-04(31) 2sed 3,4 53442023
3 32 3 6
slioron7s: - 0o L. 7 LTS
6) _ 40720 3 2 _6_20_,1
st 7_2851 7.3 1 6 737
4 17 56 4 17-56 4 2 4

5 5

_(7_14)12 8 7.5 8 754812 96-35_61_ 1
55 5125 512 60 60 60’

1

LN
2 025 _ 1+2 3

r) = ===075.
G 6 _4 4
1+2,2-10 23
9.
0,52 -0,5 _050,5-1)  (<0,5)-0,5

-1 ’
0,4%+0,1%+2-0,4-0,1 (0,4+0,1)% 0,5

12218 (12+18)(12-18)  3-(-0,6) 35

6 — = =—=25;
) 12:02-12-08  12(02-08)  12-(-0,6) 6
5) 0,6>+01°-2:0,6-01 _(0,6-0)° 05 05 1
1,5-1,52 151-15)  15:(-05) 15 3’

9 [lzjz_[g_“j.z_(gf_[4z_zzj.§_§(§_4z+£j _
5 8 )8 |5 8 "5)5 5(5 8 5
_ 8 S1_8.(_3)-_
_3[ _4§]_5( 8] h
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10.
a) 3,82 £ 0,1 — Bepubic nudpbl — 3 u §;

6) 1,980 - 10* + 0,001 - 10* — Beprbie udpst 1 1 9;

B) 7,891 £ 0,1 — Bepubie 1udper — 7,9 u 1;

r) 2,8-10*+0,3 - 10* — BepHbIX U Her.

11.

a) 1,002° =(1+0,002)°~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;

s _ s, 001) _ 1y 1)
r) 3,0°=3"|1+——| =243 - | 1+—| =243 - [1+— | =247,05.
3 300 60

12 a)153; 6)30,7; B)43,7; 1)3,0.
13.

1. _2 .8 1
923 =251 6066=1: BLOE®=15: )LE3)=17.

14.
a) Ilycts NG :ﬁ, peZ, qgeN, L — HECOKpaTnuMas Jpoob;
q q

2
L >0, TO3TOMY p M g HaTypaibHble uncia. Toraa 5=p—2 , TO €CTb p2=5qz,
9 q

OTKyza crenyer, uto p’. Takum oGpasoM, M p JAeNUTCS Ha 5, Wi p=>5k.
IozcraBisist p = 5k B paBeHCTBO p° = 5¢°, nonyunm 25k = 5¢7, ¢"=5k".
[omyunm, uto W ¢ menuTcst Ha 5. OTO MPOTHUBOPEYUT TOMY, UTO L
q
HECOKpaTHMa, 3HAYUT MPE/IIOJIOKEHHE HEBEPHO U J5 UPPaLOHATIEHO.

0) 247 palMOHANIbHOE, €CIH V7 = umeno pauuonansHoe. IlycTs
=2 ,meZ, neN, 2 Hecokparumas 1poOs; 2> 0, moatomy
n n n

2

m
MOXHO CUUTAaTh, YTO m U n — HATypaJIbHbIC YMCJIA. Torz[a 7:—2 , TO €CTb
n

m’=Tn’, 3Hauwt, 9TO M’, CIEIOBATENBHO, W m ACNATCA HAa 7, TO €CTh
2 2 2 2 2 2
m=Tk. Tloncrasmsist m=7k B paBeHCTBO m =7Tn", noiy4aeM 49k =Tn", n"=7k".

&9
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m
Ortcroga BUAHO, 4YTO W n jenutrcs Ha 7. JIpoOp — cokpatuma Ha 7.
n

[IpenmnosioxeHue HEBEPHO, Zﬁ — UPPAIMOHAIIEHO.
B) Ilycth «/g + 1 = r(roe r — pauMOHANBHO), TOrIA ﬁ =r -1

palroOHaJIbHO, 3TO MPOTUBOPCUUT UPPALITUOHATIBHOCTU x/g .

T) g :% 7 He panfoHAIBHO, T K. V7 HPPaOHATIBHO.

15.a) Toa + bua - b 4ucna pauroHaIbHBIE.
0) To a + b TaxKe YUCIIO UppAIMOHATBHOE (KpoMe ciydasi a = —b),a a -b
MOXKET OBITh KaK pPalMOHAIBHBIM, TaK U MppauuoHanbHbIM. (Hanpumep:

V27 =414 — NPpPALMOHATIBHOE, J2.42 — PAIOHAIIBHOE).
B) a + b — nppanyioHaIbHOE YUCIIO, d - b — NppalMOHAIBHOE YHCIIO.

16. a) ﬁ+% ~1,42+0,55 = 1,97; 6) ﬁ—% ~224-029=1095;

B) ﬁ+§ ~1,72+0,83=255 1) f—% ~2,45-0,09 = 2,36.

T
17. a) -2 — panmonanpHoe, —1,7 — panMoHaIbHOE, 3 HppaloHALHOE,

V3 - UpPaLOHAIBHOE;
5
0) -5 - HppalroHanbHoe, —1 — palroHalbHOE, i palnuoHanbHoe,
log,3 — uppanuoHanIbHOE;
5 7
B) - uppanuonansroe, 0,(2) — panuoHansHOE, s palroHaIbHOE;

r) —1,(6) — parmmonansHOe, 1g100 — pannoHaNbHOE, € — HPPATUOHAIBEHOE,
V10 — uppanmonansHoe.

18.2)4<7 un lg% <0, nostomry ——> T 5 +2>0, {17 > 0;

lg— lg—
g10 g2

6) (V5 +2)=5+4y5 +4=9+4+/5 >17, (J17 > = 17, snauur,
Vs +2>\17;

B) log;7 > 1, log;3 = <1, 3Haywr, logy7 > !

; logs7 > log;3;
logs 7 log; 3 & &
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D) (V7 +32=7+647+9=16+ 647 >31. (431)* =31, 3Hauur,
V7 +3>31. 47 +3>31.
19.

a) 150810 = (lslogwlo)@ = 10515 spaaur, 1590810 = jglogsS .
6) (V2 +43)Y=2+26 +3=5+246 <10,
(V30 — V3)’=30-2+490 +3=33-2490 > 13, 3Hauur,
(V2 +3)<(430 —3);
Y

B) 7,98 - 2n ~ 7,98 6,28 ~ 1,70; 5 <2,1<m, % <1,7 < m; mOCKOJIBKY

Ha [g, n} sinx — yObIBaromast pyHKIus, To sin2,1 <sin7,98;

D) (V8 +4/5)2=8+240 +5=13+4410, (V3 +10) =
=3+2\/§+10=13+2\/§, 3HAYUT, \/§+\/§>\/§+\/E.

20

G Bl e s
)\/—‘/—2\/_ = —2J6 =3+2J6 +2-246 =5;

6) (V2 +1)% +(1-+2)? —(ﬁ+1)(J_—1)—2+2J5+1+1—2J5+2—7+1=0;

oy Y1545 (\/7+\/_)
J‘ 7 —\35= ~35=6+435-435=6;

) V18 +24/8 +44/50) :ﬁ=(9\/§+4«/5+20«/5):«/5: 9+4+20 = 33.

2. Ilpouentsl. [Iponopuus

21.
2) 320-100%, x—2,5%; x= 2025 _g¢.
100
6) 2,5%-75, 100%-—x; x = 2075 _ 3000
B) 84-100%, 2,8—x; x = 25100 _31o,.
84 3

r) 35-100%, x-140%; x = 35-140 _
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22.

3a 1987 ron Beimyck npoaykuuu coctaBun 104%, 3a cienyrommii rof
MPUPOCT MPOAYKIMHU cocTaBuil 8% OT BhIMylIeHHOTro 3a 1 roxa. 3a aBa
rona mpupoct coctaBun 8,32%+4%=12,32%, 3Hauut, cpeaHui
©XKETONHBII TPHUPOCT TPOAYKIMH B TEYEHHE [BYX JIET COCTAaBIII
12,32%:2 = 6,16%.

23.

[Tyctsb I uncno—5x, I yucno—3x, Il yucno—20x u IV uncno—20x-0,15=3x.
ITo ycnoButo Sx + 20x + 3x — 3x =375, x=15; [ 4ucno-75; Il uncno—45;
III uncno—300, IV uncmo—45.

24.

[TycTp ycnoBHasi 1leHa Ha OBOINM B Hayalle OCEHHE-3MMHEro MepHoja
cocraBuiia 1, Torga B KOHIIE 9TOro IMepuoja oHa cocraBwiaa 1,25
YCIIOBHBIX €IHHHUII.

1,25-100%, 1=x%; x = %:80%. ITosToMy, LileHy BeCHOH HY>KHO
cHU3UTH Ha 20%.
5. a)12: L=y, 3 L1285 L 5 40,

8 6 8 6 8 3

0)x:(-0,3)=0,15:1,5, x:(-0,3)=0,1,x=(-0,3) - 0,1, x =-0,03;

P U326 e 130 1 1
x 31 100-3 3.2-10 60
3
p X .62 25062 2562 311
2,5 15 15 15 30 30
x-2 6 2
26.a) —=—, x(x—2)=15, x*—=2x-15=0, x; =5, x,=-3; (-3;5);
25 «x
6) —E A8 4100, 3x=20, x=—62
x+5 1, 3
B S2_85 33— (—2)13, 10x=17, x=1,7;
x-2 1,5
4—x 5 2
r) =——, (4-x)(x+3)=6,-x +x+12=6,
1,2 +3
¥x-6=0, x;,=-2, x,=3; (-2; 3).
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27.
a) AABC oo AEBK — 1o 1ByM yriam, B
AB _BC pp-205_18=45,
EB  BK
22,5:1_5’ BK = 4,5-15:3’ E X
45  BK 225
KC=15-3=12;
6)k=£7 7 2223’ A C

BE 75-5 25

2= iABC =9, - 72 9. Supx=8. Saupc=T2—8=64.
BEK ABEK

3. Ilporpeccuu

28. szoz"ﬁ%ao, ay=a; +6d, 20=2+6d, d=3,

2459

ayy =a,+19d =2+57=59, Sy = 20, S, =61-10=610.

29.q,=4, as=40, ag=a,+5d, 40 —4=5d, d=172;
ar =112, as= 18,4, ay=25.6, as=32,8.

30.

= log,3, - log,6 = logy3 + log,2 =logy3 + 1,
logs 2 logg 2

= logy12 = log,3 + logy4 = logy3 + 2. 3mHauwmr, yucna logy3;

log), 2
log,3 + 1; log,3 +2 00pazyroT aprdpMeTHIecKyto nporpeccuro.

31 a;+as =26, |a;+a;+4d =26, ay=13-2d,
. ay-ay =160; (a1+d)(a1+3d):16(); (112+4(11d+3d2:160;

a; =13-2d,

{(13—2d)2+4~(13—2d)-d+3d2=160;

169 — 52d + 4d” + 52d — 84> + 3d* = 160=0, -d*+9=0, d, =3, d»=-3,
a;=7, a;,=19. ag=7+15=22 wm as=19 -15=4.

7422 19+4

S¢ = > +6=29-3=87 wm Sg= -6=23-3=69.

32.Ilyctb a =by, Torma b =b,-q, c=by qz, d=b qz.
(01— big) + (b1g — bi1g) + (b1g — big®Y — (b1 — b’ = b] —2b7q” +
+blq* +b2q? =262 g +bq* +biq? —2b2q* +bEq® —bE + 26247 —b2q® =0
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33, | :ﬁ+1: 2-1 V2 -1 __r
2-2 V21 2-V2)W2+) 2(62-DW2 D) 2442
1 111
26427 2-42 2442 27
[Momyunnu Tperbe uucio. 3HaYuT 3TU Yuciia 00pa3yloT reoMEeTPUIECKYIO
MPOTPECCHIO.

3
34. {b4 —by =24, {bl q° —by q=24 {blq(q2—1)=24>

[IpousBeneHue BTOPOro 4YHCIa  Ha

by +b3 =6; by g+b q2 =6, |bq(l+q)=6;
_ 6 1
6(q—1)=24, q—1=4, q—5, Sblzm, Sblzl, bl:g.

35.b,=3, by=12, b, =3072; qzl;—2=4, b, =by-q"",

1
3072=3-4"' 4"1'=1024; n—1=5, n=6.

1 1 3 3 1 1 1
36. b, =—, q=—, by=b-q°, bi=bs:qg’= -1
475 4T PaTOd L T T =y

1-¢ 162 L 162 4 ) 3 1623’

3

1 1214 11 B
—== ], —=—, n=5.
3n o 162:3 T 3n 243

1( 1]
—|1-—
(-4" n .
Sn:bl(l gH 121 20 3 121_3[3_LJ,1_L_1214

37. Ilycth uckomele uucna by, by, bz, by. I1o ycnoBuio umMeem

by +hy =12, B
=pa+ _
{bl+b4:14, # by =bs+ (bs=bo).
by-q+b-q* =12, by-q(1+q)=12, by -q(1+q) =12,
b1+b3+(b3—b2):14; b1+2b3 —bz :14, b1(1+2q2_q:14;

1412
1+2¢% —q q(+q)

b, , l4g+14¢% =12+24¢° -12¢,

10g° —26¢+12=0, 5¢> -13¢+6=0,

q1=2, ¢=0,6, by =2 wm by = 12,5, wmm b, =4, b, =17,5, b3 =28, wmm
by;=4)5, by=12, umu b, =1,5.

Otset: 2;4;8;12 wimn 12,5; 7,5; 4,5; 1,5.
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38 g2 o2 2 :2(3—6):3—ﬁ:1_£;
V3+1 W3+DV3 3+43  9-3 3 3
S:i, if:}' OrtBer: l—ﬁ; 3.
=g 1,3 3
3
b-4) 05
g {51'0”1“12):105 12(1 - )1 +q +¢) = 105
39. S, - = 10,5,
b b =120-9);
1-¢g ’

12(1-¢*)=10,5, 1-¢’=10,5:12, ¢’ =

1
87
q:%; blzlz-(l—%)=6.0TBeT: b =6; qg=

1

E .
40.
Ecm >0, b=—1u d",d""*, "™ —reomerprueckas nporpeccus, To log,a”,
logyd” " * = logya" + logya™, logya” * % = logyd" + logyd" = log,d” + 2log,d";

suaunt, logyd”; logwd + logd®; logwd' + 2logyd® — apudmernueckas
TIPOTPECCHS.

§ 2. ToxkaecTBeHHBbIEe IPe00pa3oBaHus
4. IIpeoGpa3oBanus ajnredépanyecKux BbIpaKeHHH

41, @) @ +b°+2a-2b-2ab=a’2ab+b> +2(a—b)=(a—b)’ +2a-b) =
=(a-b)a—b+2);
6) X+ (y-Dx+y=x>+xy—x+y=x(x’ D)+ p(x+1) =
= (e + DO x4 y);
B) a®—8=(a%) -2° =(&® -2)(a* +2d% +4) = (@ +\2)(@—2)(@* + 24 +4);
T) )64—)62()/2+1)+y2 :)64—xzyz—xz+y2 =x2(x2—1)—y2(x2—1)=
= (=D = y%) = (x+DE =D+ ) —).

a) n* 120 —n® —2n=n>* - +2n(n* -1)=(n* - 1)(n* +2n) =

:(n2 -Dn-(n+2)=m-1)-n(n+)(n+2)
MPOM3BEJCHUE YETHIPEX MOCIEAOBATEIBHBIX HATYPAIbHBIX YHCET
JIenuTcs Ha 2, 3,4, a 3HauMT, AeuTcs HHA 24 pun=2,3, ...;

6) (n*>+4n+3)(n>+6n+8)=n+3)n+1)(n+2)(n+4)=
=(m+D)(n+2)(n+3)n+4)

42.

9TO MPOU3BEJACHHUE YETHIPEX MOCIEIOBATEIbHBIX HATYPAIbHBIX YHUCEIl,
KOTOpoe AenuTcs Ha 2, 3,4, a 3Ha4yuT, JenuTcs U Ha 24;
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B) n® —n=nn*-1)=m-Dn(n+1) - TIPOU3BEIICHIC Tpex
MOCJIE0BATEIbHBIX HATYPAIbHBIX YHCEN, KOTOPOE JCIUTCS HA 2 U HA
3, a3HauWT, KemuTcI MHA 6 TIpH 11 =2, 3, ...;

r) 7} —4n=n(n’-4)=n(n-2)(n+2)=(n-2)n-(n+2). Tak kak n =2k,

ke N,10 (n-2)n(n+2) =2k -2)2n(2k +2) = 2(k = 1)2n-2(k +1) =

=8(k—-1)k(k +1) — sT0 mpousBeneHue nenutcs Ha 8, Ha 3, Ha 2, a

3HAYNT, IEJIUTCS Ha 48.

a’+a®—a-1_ a’(a+1)—(a+1) _ (a+1)(a® -1) _

2

43. a)
a’?+2a+1 (a+1)? (a+1)?

a-1;

2 rx-12  (x-3)(x-4) x-3
2 8x+16 (x+4)2  x+4’

) 20 -5a+2  (a-2)Q2a-1) _(a-2)2a-1) 2a-1.
ab-2b-3a+6 a(b-3)-2b-3) (a-2)b-3) b-3"

x3 =27 _(x—3)(x2+3x+9)_x—3
x2y+3xy+9y y(x2+3x+9) y

44. a)[m+n— 4’”’1]:[ m___n__ 2mn j_(m+n)2_4mn:

m+n) \m+n n-m 52 _;2 m+n

0)

r)

.nm—mz—mn—n2—2mn _ (m—n)2 . —(m+n)2 _

m2_n2 m+n m2_n2

(m—n)z(mz—nz) _ (m—n)3 )

(m+n)(m+ n)2 (m+ n)2 ’

3 3 2 2
- 2b(a—b

6) a’+b :(az—b2)+ 26 ab _a ab+b N (a-b)

a+b a+b 4% _p? a? —p2 a’—p?

__ab 7az—ab+b2+2ab—2b2—ab7a2—b271.

a’-b? a’?-b? a’-b?
B)[ x 8 ].x2—2x+x+8_(x2—8x+16)_x(x—2)+x+8_
x2—4 x2+2x 4—x x+2 x(x2—4) 4—x x+2

_ @492 x+8 d-x x+8 12
(2—4)(4-x) x+2 x+2 x+2 x+2’
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) ( Lo ] T (-3 +12
A +3c+2 A +de+3 P +5c+6 2
2 2
_ 1 N 2c N 1 < —60+9+12c:
c+D(c+2) (c+)c+3) (c+2)(c+3)) 2

(e+3+2e(c+D e+l (€437
U (eHDe+2)e+3) ) 2

:( 2c+T)c+2) ]2'(c+3)2 ey’

(c+1)(c+2)(c+3) 2 (e+3)%2
3 2 1 497 6x+3y—dx+2y 1
45. a) - ——— = TR :
2x—-y 2x+y 2x-5y) 4x -y 4x -y 2x—-5y

T4yt @t - yHex-5y)

42 [2x+5y 1 ] 4yr  ax? o257 4t 4y?
2

.4x27y - 4)c27y2 2x-5y
R . G e 0 W T T
'4x2—y2 (4x2—y2)(2x—5y)4y2 2x-5y Sy-2x’

3 4 2 3 Y a-12
6) | —+—5——+——|: - -
a-3 F#-50+6 a-2)\2a+1) 33-a)
_3a-6+4+24a°—6a 2a+1 a-12  2a°-3a-2 2a+l a-12 _
T @-2@-3 3 33-a) (a-2)@-3) 3 3G-a)
(@-2Qa+D3  a-12 _ 3  a-12 _9+a-12_ a-3 _1.

T@-2D@-3)Q2a+1) 33-a) a-3 3a-3) 3a-3) 3a-3) 3

3_ f— f—
B)[x 8+2xJ~(4—x2)‘1—x—1:(x2+2x+4+2x)- L.

x=2 2—x 4-—y% 2-x

_(+2)? x-1_x+2 x-1_ 3
4-y2 2-x 2-x 2-x 2-x
Ko9-k* 27+K° K K G-k 27+k
r . + 13+ =— + :
3+k k2-3k  3-k 3-k

3 k(k-3) 3-k
:[9 3k o+ k ]__k+(27+k)(3 B pisires,

3-k k*—3k+9
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5. IIpeoOpa3oBanue BhIPaKeHHii, COAEPKAINNX PATUKAJIBI
U CTeNeHN ¢ IPOOHBIMU MOKA3aTeIsIMU

46. 2) V2 _2(3-45) o410 1046
U Bes 3-s 22
6) 3 x/_(x/ng«/_) x/_5+«/€;

x/_ x/_ 5-2 3
B) i:”— by 3 36TV 367-42)
‘/E ’ «/7+\/_ 7-2 5 ’

47.2) J(W5-257 ~J15-45) ~1945 - 25| ~(15-5) =255 ~L5+V5 =1

(V3 +V50)5-424 _ (V3 +5V2)°(5-2V6) _
W75-5/2) 75-50

_ (5V3+572)°(5-246)
25

0)

= (5+2J6)(5-24/6) =25-24 = 1;

B) (Y2157 ~J(1—42° 2 +075=(1L5 2 ~1++2)* +0.75=05 +075=1;
)2? J@ (11+2\/3_0):@-(11+2\/3_0)=
= (6-2+/30 +5)(11+2430)=121-120 =1.
48.
a)[a+2 a 2 ].\/;—\/— [a+2 a J
Dz Aa+2 am) a2 J_J_(J_+J_)J_(J_J_)
a2 _(@+2@-2)-atla—2)-Ja+2-V26la+{2) Ja-\2 _
a+2 V2a(a-2) a+2
-4 +al2a+2N2a+4 a2 _a2a+202a Va2 _
V2a(a-2) a+2  2a@-2) a+2
_a+2 a2 _Ja—i2.

a-2 a+2 a-2 "’

6)[”_”’[ J?J[ﬁ”_] -(a—@w—@)[*/iif] -

Va+yb
_(Wa-b) (Ja+b? _(a-b)

(a-b)? (a-b)*

=1
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S E R B BN C e e Tc )
) 1+\/_+x xz—«/_ 1+x/_+x J_(

F)[£ 1 ][\/;—I_JZHJ (c 1} [(J_ 1) —(\/Z+1)]
2 e et Ve 2e c-1

_ (e’ @Ve (<27 _16c _

4c(c—1)? 4c
49 a)[ \/;+11} \/;__x/__(\/_ JE+ 4k -1y - \/_(\/\/?_Jri‘/_)

D S 1 R O e R s Wiy
Ye-1 k-1 -1 Y1 ’

[(J_ ++b)? — (2b)? J_J_J 3266
ab it ) Jaes

_ (Wa+b-2b)a++/b+2b)-(Ja—b)* 326b
a=b Jaib

_Wa-b)Wa+3b-Ja+b)a+yb) _ alb 1
(a—b)-32bb “32bb 8b

(o ffHEEE S e)

x+\/7 Jx+4 y+\/7f2\/7\/7&+\/7 \/7(&“/7) 4
G Peily O Al

N Vi Na# A AP Ja@+b)—ba+t)
Iy o Aart {0 Vo@rn)-Yaa+p)

_(a+b)Wa-+b) Fa-Yp)¥a+¥b)
@@ -Ya Yot R

A% 2 @ e e 1)
% | Ao Y ™)™ )
X+x<+
0,5 1705
- W 40305 =

x—1

50. a) +2x% =

(-1 4 2x0° = x4
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1 11

ab | (ab*-b2 | 5 b2 ab bHat -b%)

[N T N e
a+a?b? a?(a? +b2)

i1 1 1 1t 111 1 11
_(a?b%(a? +b2)—a?b)a—-b) a?b2(a?+b%-b2)a? -b2)(a? +b%)
- 111 - 1111 -

(a2 +b2)b4(a* -b%) (a2 +b2)b4(a* -b%)

11
6)|a2 b2 -

111 1 L1
b2y abZ(adapdy L L1

1
alh2 . az( 2 _ 2)=ab2(a4+b4)=ab5(az+b4)'
I ;

1 1
a4_b4
LAyt
2x+x2y2 x2—y2 xX—y
B) . - =
3x 11 11
_x2y2  x24y2
1 o1
_ 3x x+x2y2+y x2-y2 | 3x
N
x2(2x2 +y2) x2 x2(2x2 +y?)
11 1 o1
)H—ny2+y—x+x2y2 3x y2(2x% +y?) %
X 1 T 1 =3y%
) x2(2x2+y?) x?

1

1
1 - - 776
1-¢2 22 ¢ 2 2_ & e
) 2t =

1 1
2 2 c—
c2— 2 2 2 Je

5 A2 [« ~We 24e L= AWe )
? c (c—l) c2 c (c 1)) 2 +2

\/Z 2 et e

=— (c+1-2-(+c+c))- =—.
& *+2° ?*+2

7 52 4 , 4 22 4

51. a) a3 —2a3b3 +ab3 ~a_§= a(a3 —2a3b3 +b3 _
3 041 2 2 15 2 41 2
a3-a3b3-ab3+a3b a3 (a3 -ab3)—(a3b3 -a3b))
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ER z o2

3 _p3)? 3 _p3 21

_ a(a ) :a(a ):a3 +h3;
1 2 2 21 1 1

a3@3 -b3)a-a3b3)  a(@d-b3)

r 1 1111
2x4 =y y=x | 2x* —yHx2y?
R e e e (B S
x 2y 4-x 4y 2 x 2y 2 y4 x4
[ 1 [ L
(o Yroxr  @xyPox-y) o (PAy?) Ty .
TIOL LIl T ’
=xx2y2 (2222 x2y2
1ot 1o 1
-1 2404 -1 4c4 +1 — — —
B) 3C 1 cl ¢ +l= 161 R Calk ) R NS PP SR S G
CZ+C5 cE+1 cE(cZ+1) cE+l
1 r 1 33 111
3(ab)? -3b (a2 -b2)’ +2a2 +b2 3b2(a2 -b2)
T) + = +
a-b 3 3 r 1 1 1
a? +b2 (a2 =b%)(a? +b?)
31 1 3 303
a? —3ab? +3a2b—-b2 +2a2 +b2
N -
33
a? +b?
1 11 1 1 1
352 3 Ea—a2b2+b2 _S'b2 +3a?2 _3
[ R N
a?+bh? a?+b? al+bh?

6. IlpeoOpazoBaHusi TPUTOHOMETPUYECKUX BbIPAKEHUH

52. a) tg’o—sin’a—tg o -sin‘o = sina —sinza——smja =
cos” o cos” a
_ sin®o —sin o cos? o —sin*a B sinzoc(l—cos2 ot—sinzoc) B sina- 0 —0:
cos? o cos? o cos’a '
5) \/sin2 B(sinP + cospP) N cos’ B(cosP +sinf) _
sinf3 cosf

= JJsin p(sin B+ cos B) + cos B(cos p + sin B) = /(sin B+ cos B)* =|sin p+cos B |;
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B) (35in0c+200soc)2 +(2sinoc—3coson)2 =9sin’ a+12sina-coso +

2

+4cos? o+4sin? a—12sin a-cosa+9 cos? 0L=9(sin2 o+ cos? o)+

+4(sin2 o +cos? a)=13;
2 2 .
t 1 1-
) coSB2 gf _ ctef-cosp = ——— cos B _ cos B_ sin
sin“f sinf  sinf sinf3 sinp

53.a) 2tgo —tg(a—m) + ctg(%E — o) =2tga — tga + tgo = 2tgaL;

e 50
6 sin(-a) L cosa lltl=-1:

sin(t—a) ctga sin(g + “j

tg(nfB)'COS(nfB)-tg[ngj
B) =
sin(g—ﬁ)ctg(g+aj-tg(37n+aj
_ _(~tgP)-(~cos p)-ctgp _ cosp _
(=Dcos B-(—tgB)—ctgB  cos P
3n . 3t . l6n 13w
tg(7 + a] . sm7 . smT . cosﬁ
) 1n -

St .
ctg(m—a) - cos— -sin—— - cos2m
g( ) T 5

Sn

—ctg - (—a)- sin[Zn - 29—“]005 (n - %) _ (=D(=Dsin %‘[_ o Ej -1

St . 2n Sm .2
—ctgo - cos —-sin| T+ — |1 cos— | —sin =
18 9 18 9

54. ) tg(o+p) —tga—tgf _

tgo - tg(o +B) teh

tg(o +B) —tgo —tgf _
tgo - tg(a + PB)
tgo + tgP — tgo + tgz(x “tgP - tgf + tga ~tg2ﬁ

_ 1-tga -tgf _
- tga(tgo + tgP) B
1-tga -tgP

_ tg(x+th—tga+tg2a-th—th+tga~thB B
- tga(tga + tgp) -
_tgo-tgfltga + tgh) _, .

tga(tga + tgf)
Takxum 006pa3oM, paBEeHCTBO HCTHHHOE.
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1—cos2a + sin 2a
1+ cos 20 + sin 2a

1—cos2a+sin20. 2sin? o+ 2sina - cosal _ sina ~ tgo.

=tga ,

1+cos2o +sin2o 2c052a+25inq~cosa cosa
TO)KI[CCTBO JA0Ka3aHo.

cos(o+B) +cos(a—P)

sin(a + ) +sin(a — B)
cosa. - cosP —sina - sinf + cosa. - cosP + sinat - sinf3 _ 2cosa - cosP —ctent.
sina.- cosP} + cosa - sinf3 +sina - cosf—coso - sinff  2sina- cosf3

=ctga ,

ToxnaecTBO 10Ka3aHO.

sin o —sin 3o
r) —————————=-—ctg2a;

cos o —cos 3a
sin o —sin 300 sin a —(sin o cos 20 + cos a sin 2a)

cos oo —cos 3o cos o —(cos o cos 2o —sin o sin 2a)
. . .2 .
sin o —(sin o(1-2sin “ a)+cos a-2sin o cos a)

cos o — (cos oc(l—ZSin2 o) —sin o -2sin o cos o)

_ sin o —sin o+ 2sin > o — 2'sin o cos 2 o _
COS 0L — €S 0L + 2 cos 0. sin > o + 2 sin 2 o cos o

sin o (sin 2 o —cos 2 o) cos 2 o —sin 2 a cos 2a

= =- =- = —ctg2a.

2 sin o cos o sin 2o

2sin 2 o cos o
MBI 1oKa3aau TOKISCTBO.

55. a) 1—11/l+lcosa =cos < mpu 7w <o <2m.
2 2V2 2 4

T o o
Ecmu n<a <2m, 10 E<5<n u cos3<0.

o
=CO0Ss—.

o
COS —|
4 4

o Y o I o
=cos—, TaKKaKk —<—<—, cos— >0,
4 4 4 2 4

MBI JoKa3aau TOKOECTBO.
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1 1 T oo 3n
0 1’I—J——— 200 =4/2 ——=| mpu mw<a<—.
) 5 2cos o cos[4 2) pu m<o 5

3n . . .
Ecmm n<a< - To sina <0, |sino|=— sina.

b b
n E"l‘(x, E—(l
\/I—Vsinzcx =4/l+sina = sin5+sina: 2sin -Ccos =

2 2

(T a T o T o T oo
= [2sin| —+— |cos| ——— | = _[2cos| ——— |cos| ——— | =
(e oo 54 ) - eo{ 55 eof 52

T a

M&1 foKa3anu TOXKIECTBO.

1 1 /1 1 o 3n 3n o
B) ,|—+—,|—+—cos2a =—cos— MpH —<0o <2, —<—<T.
2 2\V2 2 2 2 4 2

3HaywuT,

1 11 1 1 1 1 1
\/ +—\/—+—cos2a =\/E+E«/cos2a =\/E+Ecosa =

2 2V2 2

:\/1-(1+cosa) =\/cos2 & :—cosg.
2 2 2

Msrr JOKa3aJInu TOXIACCTBO.

1 1 T o 3n 3t «
T) 4/l+,/———cosa =+42cos| ——— | OpU — <o <2W, —<—<T.
) V V2 2 J_ (4 2] P 2 4 2

3Hauur,

1 1 .20 .o LT A
1+, [——=—cosa =,[1+,[sin"— = [l+sin— = _[sin—+sin— =
2 2 2 2 2 2

Ta T
=1/2sin2—2 .cos2—2 = [2sinf Z | Z-%].cog T || =
2 2 2 \4 4 4 4
= [2c08] - | =2c0s| Z-2|
\ (4 4 2 4 4

3
Ecmu —Tc<0.<27'c, TO —£<£—g<—£, cos -2 |50.
2 4 4 4 8

ToxnmecTBO JOKa3aHO.
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n  4n  5¢m T 4rn 2n b T 2
56. a) cos—COS—COS— = COS— COS—COS| T—— | = —COS—COS— COS—;
7 7 7 7 7 7 7 7 7

b1 4n 2 .. n 1 . m
-C0S — COS — COS — -Sin — = —sin —;
7 7 7 7 8 7
mpeoOpa3yeM JIEBYO YacTh PaBEHCTBA:
1 . T b4 2n  4m 1 . 2n T 4rn
——-28INn—C0S—CO0S— COS— = —— - 2SIN— COS— COS— =
2 7 7 7 2 7 7 7
1 47 47 1 8n
=——-28in—C0S— C0S— = ——SIN—COS— = ——-Sin— =
7 7 7 8 7

MOJIYY€HHOE BBIpAKEHHE PaBHO TPAaBONW YACTH, MCXOJHOE PaBEHCTBO
BEPHO.
sin20°

6) ——— —4sin20° -sin50° = sin 20°(
c0s20°

—4sin 50°] =
c0s20°

— <in 20° 1-2(sin30° +sin70") _
cos20°

— §in20° 1-1-2sin70 — sin20° sin(90° —207) _
c0s20° c0s20°

c0s20°

=-2sin20° -
c0s20°

] =-2sin20°. PaBeHCTBO BepHO.

74Sin70[,:1—4sm10 sin 70 :1+2(c0s80 —cos 60 ):
sin 10° sin 10° sin 10°

o 1
142 cos 80 _2'572008(900—100)725in100 B

sin 10° sin 10° sin 10°

B)

2.

PaBenctBo CIIpaBCJINBO.

r) cos20° +2sin? 55° —/25in 65° = c0$20° +1-cos110° —
—25sin45° sin 65° =c0s20° +1—cos110° +cos110° —cos20° =1.

PaBencTBO cpaBeIMBO.

105



http://alexbooks.ucoz.com

57. a) Boerurem U3 1€eBOI YaCTH NPaBYIo.

2 2
5= tg x+1—2tgx:(tgx—1) >0,
tgx tgx

tgx+ctgx—2:tgx+% -
gx

TaK Kak (tgx—1)>>0; tgx>0 mpu Bcex x e (0; g) .
HepaBeHCTBO BEpHO.

0) IIpeoOpasyem qpoOb B JIEBOW YacTH HEPABEHCTBA, YUUTHIBAS, UTO

sin E+0c
St_a_m (m o) (3 j _
12 4 2 U2 4) (n o).(n (7 «
sinf —+— [sin| ——| —+—
12 4 2 12 4
2sin| * 4o 2sin| * + o gsin| T4 % eog T4 &
_ 3 _ 3 _ 6 2 6 2)
(T T oo ([t o (T o«
2sin| — +— [cos| — +— sin| —+ — sin| —+ —
(12 4) [12 4) [6 2) (6 ZJ

—dcof T+ :4-£cosg—4-sing:
6 2 2 2 2

o .o
=23 cos—— Zsmz. Teneps paBeHCTBO IPUHUMAET BUJ

2 3c0s%—2sin%+25in%s2«/§ wm 2 3cos%£2\/§,

YTO BEPHO IPH JIOOBIX OL.

B) PaccMoTpuMm neByi0 4YacTh HEpaBEHCTBA W IEPEMHOXKHM IIEPBYIO
CKOOKY Ha 4ETBEPTYIO, @ BTOPYIO Ha TPETHIO:

(1 + sing + cos@)(sing + cosp — 1)(1 + (cose — sing)) x
x (1 = (cos — sing)) = ((sine + cosq>)2 —1)(1 = (cosp — sin(p)z) =
= (sin’p + cos’@ + 2singpcose — 1)- (1 — cos’p — sin’p + 2sinpcosp) =
=2sinpcos@ - 2sinpcosp = sin’2¢ < 1.
HepaBeHCTBO BEpHO ITpU BCEX .
r) IIpeobOpaszyem nIeByIO 4acTh HEPABEHCTBA:
2sindasin2o + cos6a, = cos2a. — cosba. + cos6a = cos2a, > — 1.
HepaBeHCTBO BEPHO IpH JIFOOBIX Ol

4 .4 . 2 . .
58. a) cos” a+sin” o, ecim sm2(x:§. cos*atsin’a=cos’a+2sin’a x

2 - 4 ) 2 2 .20 1 .9 1 .2
><cosot+s1n0t—251noc-cosa:(cosochsm(x)—Esm2a:1—5sm2a;

106



http://alexbooks.ucoz.com

2
. 1 (2 1 4
ecnu sin2o = g, O l-—-|=| =1-— —:1——:Z
3 2 3 29 9
1-2sin2 & o
0) —,2, ecnu tg— =m.
I+sina 2
1-2sin2 & cos? Lasin? ¢ _2sin2 & cos? ¢ —sin2 &
_ 2 2 _ 2 2 _
I+sina sin2%+00323+2sing~cosg (cosg+sin%)2
a . o
cos— sin—
_ 2
. o o
cos——sin— cos— cos— l—-tg—
_ _ 2 _ 2.
. o o’
cos—+sin— cos— sin— l+tg—
+ 2
o
cOs— COs—
2
o l—tgz 1-m
ecm tg— =m, TO =1
l+tgd 1M
. 1 sin2o 1 2 _
B) Ilockoibky sinatgo= —, ToO =—, 2cos’a + cosa —2 =0,
2 cosa. 2

OTKYJIa COSOL=

-1+ —1+
1_4x/ﬁ , HO 1_4x/ﬁ < -1, 3HaYUT cosa=

:1—cosoc , 10 _\/EZI—VI—sinzoc ’

sin o sin o
. _ .2 .2 -2 .2
—y2sina—1=—1-sin“ o, 1+2v2sin“ a+2sin“ o.=1-sin” o,

3sin? o +2+4/2 sino =0, (3sin0t+2«/§)~sin(x=0, Ho sina # 0,

1417
—=.

r) ITockonbky tg%

TaK 4TO sina:—g. Torna cos2o=1—2sina=1-2 - 227%;
a1 1. 5. 1 8. 1 1 2
cos"—=—(I+cosa) =—(1+Vl-sin“a) ==+, l-=)=—+—=—,
2 2( ) 2( ) 2( 9) 2 6 3

a 2 T o 3m a 2
cos—:i‘{—, U TaK KAK — < —<—, TO cos—=—‘f—.
2 3 2 2 2 2 3
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59. a) Igtgl® +1gtg2° + ... + Igtg89° tg1° = tg89°,
MOCKOJIBKY tgl® =1tg(90° —89°) = ctg89°, tg2° = ctg88°.
lgtgl® + Igtg2° + ... + 1gtg89° = Ig (tg1° - tg2° ... tg89°) =
=1g (ctg89° - ctg88° - ... - tg45° . ... - tg88° - tg89°) =1gl = 0.
0) lgtgl®- 1gtg2°-...- 1gtg89° = Igtgl°®- Igtg2°-...- Igtgd5°-...- 1gtg89° = 0.

60. a) 1gsin32° - lgcos7° - 1gtg40° - 1gctg20°.
Bce sti uncna otpumatensHer;  ctg20° — Oombine 1, ero sjorapudM 1mo
ocHoBarmio 10 OGompmre 0;  crieOBaTENBHO, TIPOM3BEACHHE TPEX
OTPULIATENIEHBIX YHCET M OIHOrO MOJOXKHTENBHOIO 4HCIa YHCIIO
OTpHIIaTeNbHOE, 3HAUHT, 1gsin32°- 1gcos7°- 1gtgd0° - 1gctg20° <0.

0) lgtg2°+ Igtgd°+ Igetg2°+ lgetgd®= g (tg2°- tg4°- ctg2®- ctgd®) =1gl = 0.

1—cosa

61. Bocniois3yemcs popmyioit tgg = Torna

2 l+cosa

z 1l-cosx l—cos l—cosz '~ ;
_ + y+ b+c

2 X 2y

2
tg? S +tgt —+tgt == = +
8 2 £ 2 g 2 l+cosx l+cosy 1l+cosz 144
b+c
L
+ b+c+ b+C:b+c—a+c+a—b+a+b—c:
a 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
at+b+c a+b+c

7. IlpeoGpa3oBanus BbIpasKeHU,
COJIepP:KAIUX CTeNEeHU U JIOrapuMbl

62, 2) 30 ;40 30 _ (34100 _ gyI0 4300 _ (43100 _ 4100
nockonbky 81 > 64, To 81'% > 64'" a smaunr, 3% > 4%,

-1
6) —logsé n 7°% —1og5% =—log; G) =logs5=1,

log, 1 log, 1 log, 1
7 5} =7 g5 =7 g5 1.

>

1
=7°=1, cinegoBaTeNbHO, —logsg

B) 5200 u 2500; 5200225100’ 2500:32100’ TaK KaK
32>25, 1o 25" < 32" spagpur, 527 <2°%;

1 1
r) logiv2 u log3$; logs V2 :logz(ﬁ)5:10g224: %,
log3%:log3(3)4:—4; 3HAYUT, 10g4\/5 > log3$.
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63. a) logs2 +1log;7 =log; (2 - 7) =logz14; logs (2 +7) =1logz9=2;
y = logst — BO3pacTaeT, MOCKOJIbKY 3 > 1, 3Hauwrt, logz14 > log;9,
nostomy, logs2 + logy7 > logsz (2 + 7);

0) log45 —logs3 = log4§, logy (5 — 3) = log42; y = logyt — BO3pacraer,

Tak kak 4> 1, 3Hauwt, log,2 > log4§, 3Ha4uT, logsS—logs3<log, (5-3);

B) 3log;2=log,8>0, log; (3-2)=log;1=0, 3nauut, 3log;2>log; (3 — 2);

r) logs1,5 + log;2 = log; (1,5 - 2) = logs3 =1, 10g31,52 = log;2,25, Tak
kak y = logst — Bo3pactaeT u 3 > 2,25, 10 log;2,25 < log;3, mostomy,
log;1,5 + logs2 > log31,52.

11 1
64. 2) 812—510& 4 +95logs8 — 812 :Slloggx/z + p5logias8 — % . (910g9 \/Z)Z +
: 3 3 3

P =3:4+@83) =248 =2 +4=4;
4 4 4

1
—logs 8
+(53

1
—log za 2
6) g4logsa _ 52 Vs _ g0 —p2logya _glogsa _| _ylogya® _glogsa _j _
2

=a“—-a-1.
65. a) goilom2 5o 49 o 5 )5 1705,
(7log72)2 4 4
1
~logg 5 V36 1 6 1 _24+10

6) 362 = +27l&l0_

—_—=—t—= =0,34.
(610g6 5)2 + 210g2 10 75 + 10 100 i

lg8+1g18 lglad 1gl2? 21gl2

66. a = =
) 21g2+1g3 1gl2 Ig12 Ig12

>

6) 2logos3 — 2loge310 = loge39 — logy3100 = loggs 2 —logy(0,3)> = 2;
100

31g2+31g5 _1g8+lg125_1g1000_i__3.
1g13-1g130 1g0,1 Igo,l -1 ’

r) (2log;2 +logx3)(2log 26 —log»3) = log;»12 - log,12 = 1.
67.a) 25b°Yc” npu a=5;
logs25 + log5b3 + logs 4\1/0_7 =2+3logsh + % logsc;

0,00166*

7/
c 62

0) mpu a=0,2, b>0, ¢>0;
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12

2
10g0720,0016 +4 IOgo,zb — 10g0,2 C 7= 4+4 IOgoﬂzb -1 7 IOg(),zC'.

68. a) logyx = 2log,10 + % log,81 — % log,125;

_10%-981° _100-27
3[1252 25

0) 10g1x=%10g116—10g18+10g128; x=
3 3 3 3
7,832-4/12,98 .
69. 2) < 7,832-1,8981 ~ 05381
52562 27,6256
10232 104653
392,14 -6341  4,5101-6,341
70. logz2 - logy3 - logs4 - logeS - log 9 =
_lg2 1g3 1g4 1g5 1g6 1g7 1g8 1g9 lg2

lg3 1g4 1g5 1g6 1g7 1g8 1g9 1g10 1g10

=108 ;

~ 365,94 .

=1g2~0,3010.

71. 11 ﬁ_lz(ﬁ—l)(ﬁﬂ): 3-1 2 ’
OCKOJIBKY Fal S Ao
J6+2= W6 +2)(W6 - ) 6-4 2

Jo-2  Jo-2 Je-2°
logz(\/g—l)+log2(\/g+2):log2£+1+log2£_2:

= logy 2 —log, (/3 +1)+logy 2 —log,(v/6 —2) = 2 — 4.

§ 3. ®ynkunu

8. PanimonasibHbIe PyHKIIUM

72. a) Ilycte AB=CB=DC=x,

B . C
Tor;a CF=BE= , AEF=DF="—"= \/_

-
A
S:BC+AD~BE; E F

2
3
x+x+T-2 s (2x+x\/§)
2 4

S(x) =
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6) Ilycte BE =x, torma AB = BC = CD =2x = EF, AE = x«/g.
[epumeTtp Tpaneryu paBeH:
P(f)=2x+2x +2x + 2x + 2/3x =2x (4 ++/3 ).

73.

a) Ilycte AB = x, Torna BC = AC = A4, = x,

X

AD =

23 . OOBEM IpHU3MEI paBeH:
V= SABC . AA[, SABC = %BC -AD.

3
R E
2 4

Vo=

.. 4v
0) Ecnm 00BEM TIPpU3MEI U, TO CTOPOHA OCHOBaHUA AB = 3{7

3
[4 [4
Seox = Papc - A4y; PABC:3’3T\;9AAIZAB: T\;;
4v 4v 16v> 16v>
Seo(®) =3 3}—= - 3}—= =33 . OtBer: S(v) =33—.
6 VR N 1

74.1) x=Asinot+x,; 2) v=x'({)=Aocosnt.

75.

a) I-BBB 64930 wMun, II—B A B 7 4acos;

6) Itypuct— 4ua+1,5=5549, Htypucr— 2,5+2=4,54;
B) I typuct — 4 4, Il Typuct — B 2 4 30 MuH;

r) I typucr — 1 wac, Il typuct — 2,5 gaca;

20
n) I TypucT 10 OCTAaHOBKH ABHTANICS CO CKOPOCTBIO V = T =5 (xM/9),

MOCJIe OCTAHOBKH V = % = 13% (xm/9);

>
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20
II  Typucr A0 OCTaHOBKHU V:E:8 (xM/4), TOCIIE OCTaHOBKHU

5

V= % =10 (km/9);

40 3
e) CpenmHsis CKOPOCTh MBIKCHHS MIEPBOTO TypUCTA V = 33 = 7H(KM/‘{),

BTOPOT'O TypHCTa V = % = 8% (xMm/u).

76.
a) 1) (0 -3]U[-2; 1,5)

5

7 A -10[ 1 73 =®
2) [-3; -2](L.5; 0);
3) Xmax = _39 y(_3) = 275: Xmin = _23 J/(_z) = 035;

4) Ymax = 3,5 mpu x=1,5, ynin =0,5 mpm x =-2;
5) B Touke x = 1,5, y(1,5)=3,5;6) ma (—o0; 1,5) mHa (1,5; 0);
7) HU YeTHAs!, HU HEYeTHasl.

6) 1) gyHKIHS BO3pacTaeT B KaXKI0H TOUKE HETIPEPHIBHOCTH;

s

2) vet; 3) HeT; 4) Ymax — HET, Vmin =0, mpux=-2, 0, 2;
5) B toukax —2; 0; 2; 4; 6; 8; 3HaueHUs QyHKIMH B HUX paBHEI (;
6) Ha (—4; -2), (=2 0), (2; 4), (4; 6), (6; 8);
7) HU YeTHAs, HA HEUCTHASI.
B) 1) Bo3pacraer Ha (—o0; —3]U[—1; 0)u(0; 1]U[3; 0);

2) y6sBaer Ha [-3; —1]u(1; 3];

3) xmax:739 J’(*3):*135, Xmax = 15 y(1)=2,
Xmin :_1’ J’(—l) :_23 Xmin = 3) y(3) = 1359

4) ymax:2 npu x = 1a ymin:_2 npu x:_l;

112



http://alexbooks.ucoz.com

5) B Touke x =0, 3HaYeHUs (PYHKIMH HET B ITOH TOUKE;
6) HenpepsiBHa Ha (—o0; 0)U(0; ©); 7) HeueTHasl.
r) 1) Bo3pacraet Ha (—o0; —2,5](0; 2,5];

=F RN AR
LA R T I TR S
2) yosiBaeT Ha [-2,5; 0) U[2,5; o0);
3) Xmax = _2a5’ _)/(—2,5) = 2955 Xmax = 2,59 y(2,5) = 2a59
Xmin = 09 y(O) = 0757
4) Vmax =2 TpH X =-2 U X =2, Ymin=0,5 mpux =0;
6) HenpephIBHA ITPU BCEX X; 7) YETHAas.
77.a)D(y) 1 X+ 2x—8#0, x#—4, x#2,
D(y) : x € (—o0; -4)U(—4, 2)U(2; +0);
6)x'—120,(*-1D*+ 1) =0, x=1, x=—I,
D) : x € (—o0; =1)U(=1; 1)U(1; 0);
B)x479x2+20¢0, x;t\/g, x#—N5, x#2, x#-2,
D(y) : x & (~00; =5 )5 5 ~2)0(=2; 2)U(2; V5 )5 5 );
1) 3x* 5x+4 20, D<0, DY) : x € (—0;0).
78.2) X —x#0, x> = 1)#0, x#0, x#1, x#— 1; IpOMeKyTKH
HenpepbIBHOCTH (—o0; —1)U(—1; 0)u(0; 1)u(1; o0);
0)x— 10, x# 1; HEnpeprBHOCTH Ha (—0; 1)U(1; o0);
B) x # 0. ®ynrxnmsa HenpepbiBHA Ha (—o0; 0)U(0; o0);
13 -2 +5=0, (x+1)(3x" -5x +5) =0,
x=1, 3x’—5x+520 — 1.k. D<0, T0 hyHKIMs HerpepbIBHA Ha (—o0;—1 ) U(—1;00).
79.
a) y(—x) = (%)’ 3(=x) = x> + 3x = —(x’ — 3x) = —y(x) — HEUETHOCTh
JIOKa3aHa;

33 <3 .3
0) y(-—x) = 2l)) = > == >x =—y(x) — He4eTHas,
1-(-x)% 1-x2  1-x?

B) y(—x) = (—0)* (—x)? +2) = x* (x? +2) = y(x) — ueTHas;
|-x|+2 _|x]+2

) y(=x) = = y(x) —4eTHas.
(0> (-x)?
80.
A 20, x-1px>0, b T et N

3x

-0

o O
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y(3)>0, y(%)<0, y(-2)>0; y>0 mpu xe(—owo;0)U(l;x),
y<0 mpu x € (0; 1);

27 — f—
x° —4x 5>0 (x=5)(x+1)

§) R >0, p(8)<0,y(4)>0,y(-4)<0,
) 92 G-1)(G17) ¥(®8) +y() .i( )
y(0) <0, y(=2)>0; S NP, S
y>0 mpu xe(-3;-1)uU(3;5), -3 -1 3 3
y<0 mpu xe(—0;-3)U(-1;3)U(5;0);
B) 1_2x—3>0, N B N
5—-x ° ° S
5—x—2x+3>0’ 2% 5
5-x
8§-3x

>0, y(9)>0,y(4)<0,y(0)>0;y>0 mpu

xe(—w;Z%)u(S;oo), y <0 mpu xe(2%;5);

r) y=2x>—5x+2, 2x>-5x+2>0, + _ 4

2(x—%)(x—2)>0, y>0 npn R
2

)
L4

xe(—oo;%)u(Z;oo), y <0 npu xe(é;Z).

81.

a) y = 4x” + 3x — 1. IlpomsBonnas byukimu: y' =8x+3 . Kpurnueckas
3

Touka: 8x +3 =0, 8x=-3, x=—§, - + .
y'(0)>0, y'(-1)<0, -3 :
3HAYUT, X = —% — TOYKa MHHUMYyMa; (QYHKIHUS BO3pacTaeT Ha
[—%; ©) , yObIBaeT Ha (—oo; —g] .
0)y=1- % [IpousBoxHas pyHKIHH: ' :%.
X
Kputnueckas rouka x = 0. + +
Y@>0. y(3)>0: 0 g

¢yHKIms Bo3pacraet Ha D()).
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B)y=(x ~1)*-2. [IpousBonnas: y' = 4(x-1)3.

Kputnueckas touka x = 1. — +
—0
y'(3)>0,y'(0)<0; 1

x =1 —Touka MUHUMYMaA;

v

¢byHkuus Bo3pacraer Ha [1; 00), yObiBaeT Ha (—oo; 1].

x+1 2
r y=——=l+— - _
) y=T - N
IIpousBonHas: 1
(x-D—(x+1) x—-l-x-1_ -2
(x-1? x-D*  (x-D?

Kpurnueckas Touka x=1. »'(3)<0, y'(0)<0;
Oynkuus yosiBaeT Ha D()).

82.

a) y=3x-5;

D(x): x € (=0, 0) 5 E(p):y €(=00;0);

Hyma: 3x—-5=0, le%;

MIPOMEXKYTKH
3HAKOMOCTOSIHCTBA:

y>0 mpu xe(l%;oo),y<0 pu xe(—w;lg);
JKCTPEMYMOB HET, )’ = 3 = const, (GyHKIHUA Bo3pacTaeT Ha D.

6) y =2x>—7x +3; D(x): x & (~0; ®) ; ’

x N *—31 3 —2I‘ 7x 43
075, " 40 8’ ymETE
1 1
E(y):ye(3<;%); z N
8 + + + x

HYJIH: 2x°—7x +3=0, Xq :%, xy=3;

IIPOMEKYTKH
3HAaKOIOCTOSIHCTBA:
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>0 mpu xe(mUGE),  y<0 mpi xe();

V' =4x-T,4x-7=0, x= 1% — TOYKa MUHUMYMa,

—(12)=-31 SN 4
y_ 4 - 8 ) ;—i —
V'(2)>0,y'(0) <0, 4
BO3pacrTaer Ha [1%; ), yOBIBaeT Ha (—oo; 1%] .

B) y=2-9x DW)ive(-mm), E()iye(-0io);

1
Hym: 2-—x=0,
Y 4

x=8;
MIPOMEKYTKH
3HAaKOIIOCTOSHCTBA:

y>0 mpu x<8, y<O0mpux>8; ) = —% — (hysxums yosiBaer Ha D());

rs

r) y= 12—4x—x2; y
D(x): x € (—00;0); x9g=-2; yo=16;
E(y):ye(~0;16); mymr: 12 —4x —x* =0,

X+ 4x—12=0, x; =6, y=12-dz—x

x=2,y>0 npu xe(-6;2),
y<0 nmpu x e (—o0; —6)U(2;o);
+ — y'

Fat \
. >

=d i
y=-4-2x, 4-2x=0, I
x=-2, ¥y'(0)<0, y'(-6) > 0, x =2 — TOUKa MaKCUMyMa,
y(-2) = 16; Bo3pacraer Ha (—o0; —2], yOBIBaeT Ha [—2; ).

—p
v

-2 0

83.a) y=2- ——, '
x+1 :

D(x): x e (~o0; —1)U(=1;0); : ;
E(y):ye(-0;2)u(2;0); ‘

3o 223 L

HyIu: 2 — = 0,

x+1 Tox+l ---Iln
2-1=0, x= —; (

1
2
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IMMPOMEIKYTKHU 3HAKOTIOCTOSAHCTBA!

L
>

2o 0, @D+ 1)>0, 520,

»0) <0,
H2)> 0, y>0 mpit xe (-~ DU i), y<0mpi ve(-L);

.3
(x+1)?’

V'(=2)>0, »'(0)>0, + 0+ 3Hax y;

KPUTHYECKAs TOYKA -1
x =—1; skcrpemyMoB HeT; QyHKIUs do3pacraer Ha (—oo; —1)U(—1; ).

6)y=(x—2) —1; D(x): x € (~0; 0); E(y): y € (—0; 0); HyIH:
(x=2-1=0, (x-2-1)(x*—4x+4+x-2+1)=0,
(x—3)x*-3x+3)=0, x=3 mwm x*—3x+3=0— ypapHeHue
pelieHuii He UMeeT;
MIPOMEKYTKH — + 3HaK Y
3HAKOIIOCTOSTHCTBA! g_ i

¥4)>0, ¥(2)<0, y>0 J]
mpu x € (3; ), y<0
npu x € (—0;3);
¥ =3(x-2),
3(x—2)=0, x=2,
+ + 3HaK ¥

- L
. >

2
y'(4)>0, y'(0)>0,
9KCTPEMYMOB HET; |
®DyHK1uUA Bo3pacTaeT Ha D(y).

x* 4l 1
B) y = 1+ =R
D(y): x € (—o0; 0)(0; 0);
E(y): y € (1; ); Hyneil HeT;
y >0 npu Bcex x € D(x);
x = 0 — KpuTHYECKas TOUKa; L L
Yy (1) <0, y'(=)>0, R x

& e

y=(x—-2y-1
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Bo3pacTaeT Ha (—o0; 0),

yObiBaet Ha (0; o). + _
—0 >
0
ry=4-(x+2)% y
D(x): x € (—o0; o0); 4
E(): y € (—o0; 4];
Hym: 4 — (x +2)* =0, y=4-(x+2)

(x+2)'=4, x,+2=42, . o

14 ] x
xi=~2 -2, ~V2-2 V2-2
x2=—%/_—2; I

MPOMCIKYTKHU 3HAKOMIOCTOSAHCTBA!

v

+ — 3xarx Y’

_c C -
_J2-2 J2-2

y(=2)>0, y(3) <0,
y(=10) <0;

V' =-4x+ 2)3,
~4(x+2)'=0, -2

(x+2)°=0,x=-2,

V'(0) <0, »(3) >0, x=-2 — Touka MakcumyMma, y(-2) = 4;
BO3pacTaer Ha (—oo; —2), yOBIBaeT Ha (—2; ©).

84.

a)

o
v

y y=3x-2

}—-2
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‘ y
y=“’,;—l 3
\ y=x+2
1
i

85.

a) IMpu x>0 y=3x+x, y
y=4x, mpu x <0 umeeM

y=2x;

E-.
!
w
i
e
®
e
X

6) x*—x+2=0, - + -
xz—x+2:0, ‘3 o
= 1

X]:_Z, x2:1)

y
mpu x € [-2; 1]
y=-ax"—x+2,
mpu x € (—o0; —2)U(1; )
y:x2+x—2;

B) IpH X > 3 MMeeM
y=2x—-x+3,
y=x+3,
npu x <3 umeem
y=2x—(—x+3),

y=3x-3;

r) mpu x>0 umeem
y=x'—dx+3,
mpu x <0 umeem

y=x+4x+3.
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86.

1
a) Ilpu x>0 umeem y:i,
X

1
npu x <0 umeeM y=-1-—;

0) y:%+2;

B) IIpu x>0 umeem

x=2 2
y=— y:]——’
x x
mpu x <0 umeeMm
—x-2 2
y= , y=—l-—;
x X
2x° -1
N oy=",
X

(=)

87.a) X’=x+6, X’ —x—-6=0, x; =3, x, =-2. OtBeT: Ja.

6) i:4(x+1), x#0, 3=4(x+1)-x, 3=4x” +4x,
X

OtBer: na.

120

4x% +4x-3=0, D:16+48:64,x1=$:—ll,x2=—.

2
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B) x'=2x*+L,x*-2x*-1=0.
D=4+4=8§, =1+ ﬁ, ¥=1- ﬁ — KOpHH €CTb,
¥=1 7\5 — KOpHEH HeT. OTseT: na.

r) iz:xz—2,x¢0,1:x4—2x2,x4—2x2—1:0. Mycts x* =y,
X

D=4+4=8 xX=1+42, X=1-42,

X=1+42 - KODHH ecThb, X" =1 — V2 - KopHei#t Het. OTBeT: 1a.

88. a) dyukims y = x° — 6x + 2 onpenenena Ha [0; 1]. y(0)=0-0+2>0,
y(1)=1-6+ 2 =-3 <0. YpaBHeHHE UMeET KOPEHb HA JAHHOM IIpOMe-
KYTKE, T.K. QyHKIMS HENpEepbIBHA U OHA MPUHUMAET 3Ha4deHue 0.

5) y(l):1—3+%:—1% <0, y(2):16—12+%:4§>0, ypABHEHWE HMeeT

KopeHs Ha [1; 2].

B) W(1)=1+3-5=-1<0 mms y(x)=x"+3x—5— HenpepsBHO} Ha I
¥(2)=32+6-5=33>0, ypaBHeHUE UMeET KOpeHb Ha [1; 2].

r) y=4+ 2x® —x° — HenpepbIBHA Ha [; y(-1)=4-2+1=3>0,
¥(2)=4+ 16 - 32 <0, ypaBHeHHE UMeET KOpeHb Ha [—1; 2].

89

Ay =4-3x 1y =x+2. 6)y1=x"-2x u y,=-x.
¥

yJ:-‘CZ—2x
1

N o
o | =

h=-x

Otget: 0; 1.

OtBet: -0,5;0,5. OTBeT: x € (—0; ).
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___________

Otser: 2 u npubnu3uTeIbHO —1,5.

3

1

B)y1=x H y=—.
X

L

v

n=x

Orger: —1; 1.

91.

W3 ycnoBus HaiineM a u b.

1=2a+b,
10 =5a+b,

OtBer:a =3, b=-5.

122

3a=9, a=3, b=-5

6) yi =[x/ ny, = 2-x|

[

Otser: -0,5; 1,5.

y=l-x|

y:=2'_M

Ny =x-1uny,=3-[x|

Otsert: —1; 2.
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92.
a) 0)
y
0 x
S
B) r)
¥ ¥
[N T
0 x
n) e)
h A
y £l
0 x
- 5 <>

a) a > 0, Tak KaK BEeTBH MapaboIIbl HAIPaBJICHBI BBEPX;

b
b >0, Tak kak abciHcca BEpUIMHBI TApadOIIbL, X, = o <0;
a

¢ <0, Tak KaK OpJrHaTa TOYKH TepeceueHus rpaduka ¢ ocbto Oy or-
pHIaTeNbHa;
D >0, Tak xak napaboia nepecekaer ock Ox B JIByX TOYKax;

0) arayormyHo a) umeeM: a <0,b<0, ¢<0,D=0;
B) a>0,b<0, ¢c>0,D<0;r) a<0,b<0, c=0,D>0;
n a<0,b<0, c<0,D<0;e) a>0,b>0, c>0,D=0;
93. a) MOXeT, HAIPUMEP: y =X°, y =¢;
6) MokeT JMHeHHas GYHKIHS, HAIPUMED ¥ = ax; B) HE MOXET.
94.2) y=——+36) y=()+(c —xlx);
lx[ [x]
2

3_
B) y=——+5—:1) y=(*+8)+ 22" -3v).
x' =1 x -1
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95.a) y(-x)=5-(-x)® —2(-x)? =3 =5x% —2x% =3 = y(x) — 4erHas;

6) y(=x) =4(-x)> —=2(=x) +(=x) = —4x> +2x> —x =—y(x) — HEUCTHA;
33

(—x)2 +1 - x2+1

B) y(—x)= = y(x) — YeTHad;

r) y(-x)=- 2 3 =i3 =—y(x) — HeYeTHas.
—X) X

9. Tpuronomerpuueckue pyHKIun
96. a) cos’x =0, x¢§+ﬂtn, neZ;

. 1
06) 1+2sin2x #0, sm2x¢—5, 2x¢(—l)k(—gj+nk, keZ,

pr () TR e
12 2

B) \/gcosx—%;to, \/gcosx;t%, cosx;ati cosx;tg,x;tingZm, neZ;

203’

X x . X x
T) sin—-cos—=#0, sin==0 mIH cos—=0,
2 2 2 2

k
i;atfc—-ch, keZ, x=mk, keZ.
2 2
. inx>0 sin x <0,
97.a . >0 S x =9, 171 ¢
) sinx-cosx 20, cosx >0 cosx<0
A A
y y
x n
2

n
OrBer: xe[nn;5+7m], neZ.

x>0,
0) T 71 — LEJIBIE TTOJIOKUTEIbHbIE YUCIIA.
—+ n.

. T 3n
B) s1n2x—coszx20, cos2x <0, 5+2nn£2xﬁ7+2nn,
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b 3n
neZz, Z+nn$xST+nn, nez.

OtBeT: xe[%+‘rcn; 3T“ch], neZ.

) sinx >0, y“
cosx > 0. x
2
OrtBer: xe[2nn;£+nn;], neZ. n \
2 + . +

n

-7
98.a) E(y):ye[-2:4]; 0) E(y):ye(-22);
B) E(y):ye[-15]; r) E(y):yel-L1].

99. a) E(y):ye[%;-“’o);
6) y=+1—-cosdx,—1<cosdx<0,0<y<2, E(y):ye[0;v2];

3 -3 3 3
B) y= = =- » E(y):yel-o -]
cosx—1 1-cosx .2 X 2

2sin 5

) y:tg,v-#ctgx:tgx-i—%, a+l{22, E(y):y e (—0; —2]1U[2; + ).
ax a

100.2) y>0 mpu —§+2nn<x+%<§+2nn, neZ,
—3—n+2nn<x<£+2nn, neZz,
4 4
y <0 mpu E-&-2‘fm<x+£<3—TE-~-2‘fm, nez,
2 4 2
£+2nn<x<5—n+2nn, neZz.
4 4
3n T
Oteet: y >0 mpu xe(—7+2nn; Z+2m)’ neZz
y<0 mpu xe(%+27m; %+2TEI’!), neZ.
0) y<0, ecm 1 —tg3x <0, tg3x>1 npu g+nn<3x<§+2nn, neZ,

I a<ET ez y>0, ecmm 1 —-tg3x>0,
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T ™ St m
—4+—<X<—+—, neZz.
12 3

tg3x <1 npu g+nn<3x<7n+rrn, neZ
il n+ﬂ} nez,

+—; =

Otser: ¥y <0 mpu
y=oap xe(lz 376 3
il 57t+rm} nez.

+___

>0 npu xe
Y P (6 312 3
B) y>0, ecimm sin£<£,
2 2
X Sn T 5w T
——+2m; —4+2mn|, xe —7+4nn; E+4Tm

— €

2
y<0, ecn sini>g,xe[2+4nk +4nkj kneZ.

r) y >0, ecmm 1+2cos2x>0, 2cos2x>-1 cost>—E,

2 2
——n+2nn<2x<?n+2nn, nez, —§+Tcn<x<§+nn, nez,
1
y<0, ecnmi 1+2cos2x<0, 2cos2x<-1 coszx<—5,
neZz.

E+2nn<2x<43—n+2nn, ne’z, E+Tm<x<%+27m,

OtBet: ¥y >0 mpu xe(—%wcn; §+m), neZ, y<0

2
npu xe(gﬂm; —n+7m), neZ.

101. a) y(-x) = tg(-3x) —ctg(—%) =—tg3x+ ctg% =—y(x) — HEYeTHas

. 2 . 2
SIN(—x)-CoS™ (—x —Smx-Ccos X
(=) =) = = y(x)— yerHas;

0) y(-x) = = —

3 3 3
B) y(—x)= sin[ ) ;(_X)J = sin[ _x); jli = sir{— );2 :TJ =

(=x)" -1

X —X
—y(x) — HedeTHasd,

x° -1
sin(—x —sinx sinx
( ) —Co8(—x) =————cosx = —Ccosx = y(x) — 4eTHasl.
—X

r) y(-x)=
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102. a) [Tepuogmueckas ¢ mepuoaoM T = Z?n; 0) HemepuoAMIeCKas;
B) epuomueckasi, nepuox 1 =2m;
r) y= sin” x+2sinx-cosx+cos” x =1+sin2x , lepuoudeckas, 7 = 7.
103.
a) [IponsBomHas QyHKITUH: cos(x—%) =y’
cos(x—E) =0, x—£=£+ mn, nez,
6 6 2

I
x:T+nn, neZ.

b 27
y'>0Ha (—§+ 2mn; ?+ 2nn), neZ,3HAYNT,
Ha 3TOM MPOMEKYTKE (QYHKIIUS BO3PACTACT;

2n Sm
y'<0 Ha (T+2nn;?+2nn), neZ , 3HAYUT, (PYHKIUS HA 3TOM MPOMe-
2n
KyTKe yObiBaeT. B x:T+2nn, neZ , NIPOU3BOJHAsA MEHSIET 3HAK C

5m
«t» Ha «—», 3TO TOYKAa MaKCUMyMa; B Xx :T+27cn, neZ , NIPOU3BOJI-
Has MEHSAET 3HAaK C «—» Ha «t», 3HAYWT, OTO TOYKA MUHUMYyMa.

2
OtBeT: BO3pacTaeT Ha [—§+ 2nn; Tn+ 2nn), neZ,;
yObIBaeT Ha {23—n+ 27nn; 5%4— 2nn:|, neZ;
2 5
X max =Tn+27m, neZ, Xmn =Tn+2m1, neZ.

X
. —COS—
6) yr _ _2(S1nx) _ 2 yr — 0

(1-cos x)2 2¢in % ’
2

cos%zo, x=n+2nn, x#2nk, k, neZ;

y'>0 xe(n+2nn; 2n+2nn),n € Z

y'<0 x e (2nn;n+2nn), n € Z. Takum obpazom,

(GyHKIOMS BO3pacTaet nmpu x € [ + 2nn; 21 + 21n), pyHKIMS yOBIBa-
eT pu x € [2mk; m + 2mk), clemoBaTeNbHO, B TOUKE X = T + 27n
MIPOM3BOAHAS MEHSET 3HAK C «—» Ha «+», 3HAYUT, 3TO TOYKA MHHU-
MyMa, a TOYKH MaKCUMyMa HET, TK. X # 27k .
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B) ' = 0,5(- sin(g —2x))(2) = sin(% —2x) = —sin(2x —g) ,

»

—sin(2x—£) =0, an Y
3 3 -
s + T
2x——=mn, neZz, 6
3
2x=£+nn, neZ, o *
3 ]
6 +
x=2 I neZ.y'(x)>0mnpu - Sn
6 2 3

2n n 2n n
(—+mnn;, —+mn),n € Z, 3HaYUT, IPU X € | — + 1N, — + 7N
3 6 3 6
, b 21
¢byHKIMA Bo3pacTaeT, ) <0 Ha (g+nn; T+ nn), ne€Z, 3HAYMT,
T 2n
IpH x € E+ nn; Y +7nn | QyHKIHS yOBIBaeT;

X

b S5m
max =—1TT7H, nezZ; xmin=T+nn, neZz.

r) y'=;(—25inx~cosx):—ﬂ.
2|cosx|

2V1—Sin2x

T
OyHKIUS BO3pacTaeT Ha [E+nn; 71:+Tcn} neZ, yObBaer Ha

2
104. a) Tak Kak y = cos’x — sin’x + sin’x, ¥ = coS™X, Ymax = |, Vmin = 0;
6)ymi“ = _3, Ymax = 5; B)ymin = _\/5 > Vmax = '\/Ea

T) Ymin = 1, Ymax HE CYIIECTBYET.

105.a) y =2sin2§ =1-—cosx, 6) y=v1-cos” x gsinx|;

n
{nn; —+ nnj, NEZ, Xmax = TN, N € Z; TOUEK MUHUMYMa HeT.

v
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B) y=1+2cos2x;

. P 3
r) y=sin|x——|-2. o . . dn 1
3 6 3 3 3 6 %
I U T R i ®
i V2 : P2
i “hee--s . .
1 1 1
1 1 ]
1 1 ]
I R it ¢
1] 1
] ]
1] 1
R
106.
| x| sin x
a) y=——,
X

mipu x>0 y = sinx,
npu x <0 y=-sinx;,

0)

y=(sinx—cosx)2 =1-sin2x;

B) y =cosx+|cosx|, TIpu xe(—§+2nn; §+2nn), neZ,

y=2cosx; IpH xe(§+2nn; 3?“+27cn), neZ,y=0;

|
-2t 3 -n _x 0 x T 3 In
] 2 2 3

129



http://alexbooks.ucoz.com

. . COoS X
r)y=sinxX - ctgX = sinx-——=cosx, x#7nn, neZ.
S x

107.
a) —l+sin(x—£] 1) D(y):xe(-0;0).2) E(y): e[_l-ll}

y_Z 6 y): 50) . y)ey TSRCEh
3) Hymm: lstin[x—Ej:O, sin(x—ij:—l,
2 6 6 2

x- Lo )M = Z ik, kez, x=(-)"" EiZhnk, kez.
6 6 6 6
4) TIpomexyTKH 3HAKOMOCTOSHCTBA:

y>0, _£+2nm<x—%<%+2nm, meZ,

4
2nm<x<—n+2nm, meZ; y<0, —E+2nm<x—%<—§+2nm, meZ,

2n I
——+2mm<x<—+2mm, meZ.

5) ®OyHKUMSA HU YETHAS, HA HEUCTHAS.

' _T L 28
6) y' =cos(x 6),cos(x 6) 0, 3 +

wl|

=]
YEE
NA
N[§ S —
El
IER
(- |
1
4

b b 21
X=——+mn, neZ; BO3pacracr Ha |:—§+2nn; ?+2Tl7’l:|, nez,

yOBbIBaeT Ha {2—;+27m; S?TE+ ZEn} neZ,
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2 5
Xmax = Tn+2nn, neZ, Xnin =Tn+2nn, neZz.

7) TlepuoawuHas c MEPUOIOM 2T.

1 X T
0 =—tg ——=|.
) v 5 g[z J

1) D(y): £—£¢£+nm, meZ, i;aés—ﬂ+rrm, meZ, x¢5—n+2nm, meZ,
2 3 2 2 6
2) E(y): y € (—o0; ).

1 X T X T X T

3)Hymu: —tgl =——|=0, tgl=——|=0, =—==mnk, keZ,
) Hy 2 g[Z 3) g(Z 3) 2 3

£=£+nk, keZ, x=2—n+2nk, keZ.

2 3 3

4) I[IpomexxyTKH 3HAKOTIOCTOSHCTBA:

h
I
y>0, xe(2—3n+27tn;5?n+2nn), neZ, /f'\—
y<0, xe(—%+2nn; i—n+2nn), neZ, Q’/ x
5) ®yHKUMA HU YeTHAs, HU HEYEeTHAasl. + 5r
3
6) y' = l 1 l = 1 >0

2
N 2 4oos?| 1-T
2 3 2 3

npu Bcex x € D(y), (yHKIUs BO3pacTaeT, SKCTPEMYMOB HET.
7) Tlepuoauunas, mepuos 27.

A
NEE
\

e
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1 I 1 I
B) y_1+ECOS(Z_X)_1+ECOS(X_Z)'
1) DO):x € (o0 0).
1 1

2) E@): —; 1=].

) EO)ye|3i13]

3) Hysmeii ver.

4) y>0 npuBcex x € D(y).

5) Hwu derHas, HM HEYCTHAS.
6) Ilepmopnunas, nepuox 2.

A
7) y’=—%sin(x—%), sin(x—%]zo, Y

h
r

— 4
x—E:nn, neZ. x=£+nn, neZz, +
4 4

3 0

T b
BO3pacTraeT Ha | ——+2nn; —+27n |,

4 4 St

5
n € Z, yObiBaer Ha {§+2nn; Tﬂ+2m} neZ,

y
L5+
] L
0,5

b St
X max :Z+27'U’l, Xmin =T+27U’l .

r)y=1-—tg2x.
1) D(y): 2x# =ik, keZ, x¢£+n—k, keZ
2 4 2
2) EQ): y € (-o0; ).
3) Hym: tg2x=1, 2x=%+nm, meZ, x=%+%, meZ.
4) IIpoMexyTKH 3HaAKOIIOCTOSIHCTBA!
T T

y>0, —£+Tcn<2x<£+7cn, neZz, —£+—n<x<—+ﬂ, neZz,
2 4 4 2 8 2

Y Y T TN T Tn
y<0, —+m<2x<—+mn, neZ, —+—<x<—+—, neZ.
4 2 8 2 4 2
5) Hwu derHas, HM HEYETHAS.
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b
6) IlepmognuHas ¢ IeEprOIOM 5

2
7) y'=- 3 <0 :
cos” 2x '

mpu Bcex x € D(p),
¢byHKIMS yObIBaeT. -%

Y -0 S P

S ERES

108. ITockonbpKy GYyHKIUH y = sin% M Y, =X HeUeTHbIE, TO

Yi(xo) =-p1(=x0) | ya(x0) = —y2(—x0); 3HAUMT, y1(—x) = y2(—X0),

T.€. Xo — KOPEHb ypaBHEHHUS.

109. a) sin(n+ l) —cos(m+ l) = «/E(sin(rc + l) cos ~— cos(m+ l) sin =~ =
b b b 4 b 4

1 m 3m

~Vasinne Ty = VasinR e b L E 3 L g
T 4 4 ' n

3HA4UT, +2 sin(3—n+l) >0, sin(n +l) > cos(m +l) ;
4 = b b

N

1
0) 3n<n2<3zn, ¥ -
s clgo s
3Hauur, tgn” <1, /
a ctgn®>1, torma (4
tga‘c2 < ctgnz;
In N
ria
u!
’
3 l T 9:4¢
4

B) tg2 <-—1, ctg2 >—1, 3Hauwmr, tg2 <ctg2;

Jz

. 2 .
r) sinl > - cosl < g , 3HauMT, sinl > cosl.

110.

v

. T . .
a) sina. + coso. > 1, ecmmm 0 <o < E; sino. + coso > 1, sinoL +y1-sif o> 1,

Vl-sifa > 1 — sina; Bo3BeaeM B KBapat o0e 4acTi:
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1 —sin’a > (1 —sina)?, 1 —sin’a > 1 — 2sina + sin’a,
—sin’a > —2sina + sin’a, —sin’oL > sina (sino — 2),

. . . T
—sino > sina —2, 1> sino, 9Tto BepHO Ha (0 5 );

0) Tak xak |sina < 1 <§, TO cos(sina) > 0.

111.
a) y;=sinx u y, =-x.

Ortser: 0.
6) y1 =tgx; y2= V2 cosr, B) )i =1g%; y2=x.
T 7 e Ortsert: 0.
—-—<x<—.OtmBer: —.
2 2 4
H \ ,
H i A G
1 ' Y .
L ] r
i i
: g
] ] i 1
: : D
T x > % - % >
ki3 _r o np o« %
2I b )
; ' i
L] 1 1
1] 1
: : 5
A
r) ¥ .
Y1 = COsX
u y2=l—x2. Y= CosX
Ortgert: 0. - % o B U
/5/ \E\
y,=1l-x
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10. Crenennasi, moxka3arejbHasi
u JorapupmMmuyeckas QyHKIHUU

112.2) 16x-x>>0, x(16—x2)>0, x(4—x)(4+x)>0.
S

-4 0 4

OtBet: x € (—o0; —4] u [0; 4].

6) X’ +8>0, x*>-8, x>-2.

5
>

— + R
-2
OtBer: x € (—2; o).
2
B) S—x— 250, XX 40 (P4 5x—4x>0,
X X
(= +5x—4)x>0, x(x—1)(x—4)<0.
-+ =+
0 1 4

Ortser: x € (—0; 0)U[1; 4].
0)x*+x-20>0, (x—4)(x+5)>0.

+ -+
-5 4
Orser: x € (—o0; —5)U (4; ).

L
>

113.2) x2-3*=3*1>0, 3*(x? —%)zo, 3x(x—i)(x+i)zo,

NERRNEY
1
=

1
3'>0 mpuBcex X, x<——= HWIH x>

NE)
LIS Y] SO
33T

6) 25 —1>0, 2%0F »2°, y =2" —Bospacraer, sinx > 0.

OtBeT: x € [2nn; ©+ 27nn], n €Z.
B) 4—3x+x*>0, x*—3x+4>0, D<O.
OrtBert: : x € (—o0; o).

OtBet: x € (—o0;

r) sinx > 0.
OtBet: : x € (2nn; n+2nn), n € Z
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114.
x2—5x+620, x<2, x>3, }:::::n;:::: .N.f.rrr
>
a) lg(x+1(;)¢0, x+10 =1, 10 -5 2 3
(x+10)2 >0, (x#-10.

OtBeT:  x € (—o0; —10)U(-10; =9)U (-9; 2]U[3; ) .

logs cosx >0,
0) {cos x>0;

cosx>1,

=logs ¢t —BO3pacTaeT
Y £s P ’ {cos x>0;

cosx=1, x=2mnn, n e Z.

B) 3x=2>0, 3x>2, x>£,
x2-x-2#0; |x#2,x=-1 3

x#2,x#—1.
2 : é
OtBeT: x€ (E; 2)U(2; ). -1 % 2
2 2
r) lg(ix 2x)2 0, y = lgt — Bospactaer, {°% ~2x=l
3x°-2x>0; x(3x-2)>0;

2

x<0 um x> —,
3x2—2x-120,x21mwm x<——; 31
lennnxé—g.

OtBeT: x € (—o0; —%] U[1; o).

115.a) vx+1>0, E(y): ye[0;); 0) y:25~(%} -1, E(y): ye(-1,);

B) E(y): ye(-o;0);T) E(y): ye(0;+0).

116.2) E(y): ye[%;z]; 6) E(v): ye(-:2];

B) E(y): ye[l;o); r) E(y): yell;o).

X
117. a) (%} -4>0, 27 >22, y=2' —Bo3pacraer, —x >2, x <-2.

OtBer: y>0 npu x e (—o0;—2), y<0 npu x e (-2;»).

0) {10%4()“ +3)>0, v = logt — Bo3pacraer, {x 321, {D_Z’ x>-2.

x+3>0; x+3>0; |x>-3

OtBet: y>0 mpu xe(-2;0), y<0 nmpu xe(-3;-2).
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B) 2-3%>0, -3% >-2, 3" <2, y=3"—Bo3pacraer, x < log;2.
OtBet: ¥ >0 mpu xe(—x;logz2), y<0 mpu x e (logs 2;0) .

r) {‘/;‘_4>0’ Vx >4, x>16.
x>0;

OtBet: ¥ >0 mpu xe(16;0), y<0 mpu xe[0;16).

118.2) 4¥2-4% >0, 16-4-4% >0, 15-4% >0, x— moboe YncIo.

OtBet: y >0 mpH Bcex X.

6) {lg(x—Z)—l >0,

lg(x-2)>1, y=1gt —BO3pacraer,

x—-2>0;
lg(x-2)>1gl0, |[x-2>10, [x>12,
x>2; x>2; x>2.

OtBer: y >0 mpu xe(12;0), y<0 npu xe(2;12).
) {x@g;bo’ {g > 0
Otset: »>0 npu x €[0; ).
) 2—%/;>0, Jx <2, x<8.

Oteet: ¥y >0 mpu xe(8;©), y<0 mpu x e (—x;8).

119. a) y(—x)=5"+ 5 = 5%+ 5% = y(x) — yerHas;
6) y(—x) =lg(1 — (=x)’) = lg(1 - x°) = y(x) — verHas;

(=2x)
B) y(—x)= 3 =22% _ HU YeTHAs, HU HEUETHAS;
r) y(—x)=—x-3(~x) = x-3/x — yeTHas.

2 2
120. a) y(-x)=(-x)3 =x3 = y(x)— yerHas;
6) y(—x)=3"% =37 =37 _3¥ = _(3* ~37%) = —)(x) — HeueTHas,

B) y(_x) — 2005(—x) = 9eosX _ y(x) — YeTHas;

1) y(-x)=3 (0t +1= Lt 4= 3(x) — deTHAS.

121. Y
a) 1) D): x e [0; o0); N y=20x -1

2) E(y): y € [-1; 0);

3) mymm: 2\/;—1=0, 0/1 I >
2Jx =1, \/;:%,x:%; _1_4
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4) y>0 mpu x>%, y<0 mpu x € [0; %);

1
5) y'=—, »'>0 npu Bcex X, dKCTPEMyMOB HET, BO3pACTaET;

N

6) HY YeTHAas, HA HeUCTHAS.

A
1) D(y): x € (—o0; 0); v
2) E(y): y € (-2;0); y=4"-2
3) mym: 47'=2, 27?2=2" I
2x-2=1, 2x=3, x=15; T A+
4) 41-2>0, 2%?2>2, '—'_/f S

y=2'—Bospacraer, 2x —2> 1,
2x>3, x>1,5, y>0 mpu x € (1,5; ), y<0 mpu x € (—x0; 1,5);

5)y' =4""1n4, 4".In4>0, s5kcTpeMyMOB HerT, Bo3pacTaeT Ha D());
6) HU YeTHas, HM He4YeTHas, He IePUOINIECKasl.

1) DO): x>—1; 4

y 1
2) E(y): y € (-o0; 0); . y=glog2(x+1)
3) nmymu: logy(x +1)=0, :'
x+1=1, x=0; "1
4) loga(x+1)>0, —E] 5 1 =

y = log,t — BO3pacraer,
x+1>1, x>0;y>0 npu x>0,
y<0 npu x € (-1; 0);
1 1 1
"=—. = #0
2 (x+1)In2 2(x+1)In2
9KCTPEMYMOB HET, npu x >—1 )’ >0, Bo3pacraer;
6) HU YeTHas, HU HEYCTHAsI, HE MEePUOINYCCKAsL.

1) D(y): x € (—o0; );

2) E(y): y € (—o0; 0);

3) nynm: Vx-2+1=0,
x2=-1,x=1;

4)y>0 mpu x € (1; ),
y<0 mpu x € (—o0; 1);

1
5V E——
®(x-2)2

6) HU "YeTHas, HU HEUeTHAas, He IIePHOANICCKAs.

5) y

>0, TPH BCEX X, BO3PACTALT, SKCTPEMYMOB HET;
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123.
a)x>1, y=x—1,y= 500D, 6) y=llog; x—1;
2
. A
, ;
y=|log, x| ~1
2w z/’_—-
of \u x
0 —14-
_2.|.

_ 2 j2logy, x mpux >0,
r) y = logyx {Zlogz (—x) mpu x < 0.
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124.2) Yy =0 mpu x =6 WM X =—06, Yy =6 Tpu x =0;
0) Vuao =1 mpa X =0, Yyauy =—7 TpU X =-2;

npu x=—g+21rk, keZ;

W | =

Y
B) yHaH6:3 npu x = E+2nk, keZ, Viaum =

T) Vians =4 TOpA X =—1, Vypuy =0 mmpm x= 1.

125.

a) y1=1log, x u y,=x-3.

OtseTt: 2. Ortsert: 3.

B) y =logox m y, =277 Dy =2"uy,=11-]l.

A b

y

Ortser: 4. Ortser: 3; 3.
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126.

a)y;=log; x U y,=x-3. 0)y; =
2

OtBet: x =(0; 2). OrtseT: x € [2; 3]
B)y =2 m py=x+ 1. r)yi=log, x u y,=2x-17.

h

Otgert: 0. Otget: x € (0; 3).

127.

COsx

y=(0g:3)"™", y=(logs2)™".
log,3 > 1, 3Hauut, HanOoIbIlIEee 3HAYCHHE IEPBOM (QYHKIMHU paBHO log,3
npu  sinx = 1; log;2 < 1, mnosTomMy HauOosbliee 3HAUYEHHE BTOPOM

sinx

(hyHKIIMU TOCTUTACTCS TIPU COSX =—1 ¥ paBHO ! . log, 3= .
log;2 log;2
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1
4x+1>0, i
128. a) D(y):{x ) x> 4’ xe(——;1];
1=x720; |_j<y<t.
L 1-x2 =0, ! =V1-x2, ! =1-x2,
Vax+1 Vax+1 4x+1

x+1D(1-x)=1, dx—dx’+1-x"=1,
4y’ =X +4x=0, x4’ +x—4)=0, x;, =0, x> +x—-4=0,

Ces-1 —1-465
T 0 PT T

D =065, x; — He BXoguT B D(p);

6) D(f): {;;:3»0, x>0; 2=lgx(x+15), x* +15x=100,

¥ +15x—100=0, x; =20 — ue BxomuT B D(f), x,=35.

129. a) Ilyctp x; >Xx, Ha R, TOraa pacCMOTPHUM Pa3HOCTb
1 x+l1 1 X+ 1 1 X 1 Xy
- == —|=] ==||=]| -|= 0
o= (27 (27 (1) (2o
x+1
V()< ¥(x,). Takum oOpazom, y = {EJ yObIBaeT Ha R,
0) x; > x, Ha (0; ). flx;) —flxy) = =logy3x; — logy3x, = logzﬂ >0(Tk
X2

logyt — Bo3pacTaer u s 1), a, 3naunt, f{x)=1log,3x Bo3pacraer Ha (0; o).
X

§ 4. YpaBHeHusl, HepaBeHCTBA, CHCTeMbl YPABHEHM i
U HEPABEHCTB

11. PaunoHajibHble yPABHEHHUS U HEPABEHCTBA

130.

a) 3(x—2)-5=4—-(5x-1), 3x-6-5=4-5x+1, 8 =16, x=2;

0)[2x—3|=52x—-3=Swm2x—-3=-5,2x=8 wm 2x=-2,x,=4
wm x, =-1. OtBer: —1; 4.

B)7-23—-x)=4(x—-1)+5, 7T-6+2x=4x—-4+5, 2x=0, x=0;

r)j4-3x=2, 4-3x=2 wm 4-3x=-2, —3x=-2 wmn — 3x =-06,

2 2
X = 3 wim x,=2. OtBeT: E; 2.
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3x+1_2_4(x—3)
5 15

131. a) , 3G3x+1)=30-4(x—3), 9x+3=30-4x+12,

13x=39, x=3. OrtseT: 3.

x-3 x-3

0)

+5‘—4, +5=4 nmm XT_3+5:—4,x73+10=8 WIH

x-3+10=-8, x=1, x=-15. Otser: 1;-15.
B) 1_x—3:x_3(5—2x)
2 7

, 14—-7(x—3)=14x - 6(5-2x),

14— Tx+21=14x—30 + 12x, -33x=—65, x= 2 x=12.
33 33
x+2|
- =
K \ 3 |
1—-x=-15, x;=-14 umu —x=-16, x,=16. OtBer: 16; —14.

132.a) ax—2x=3(x—-1), ax—2x—-3x=-3, (a—5)x=-3; mpu a#>5

OJIHO peuleHHe; NpHU @ = 5 — HET peLICHU;

0)a(l—-x)+2=3x—ax, a—ax+2-3x+ax=0, 3x=a+2,
3x=a+2; npu MOOBIX a OIHO peIIeHHCE;

B)x2—-a)—x=5+x, 2x—ax—x—x=5, —ax=15; npu a# 0 omHO
pemenne; npu a =0 HET pelIeHwi;

1) 5+3(x+3a)=9a+5, 3x - 9a — 9a, 3x = 0; npu TOOBIX @ OJHO PEUICHHE.

5, 1_)‘;2:5 un 1_x;2:—5, 1 —x=15 wm

133. a) XT_1+x<1,5x+3,5, x—1+2x<3x+7, 0-x<8.OTBeT: X€ (—00; ).

5x-2 3-x

6)3—

>1, 2(5x—2)—(3-x)3>6, 10x—4-9+3x>6,
6 6
13x>19, x>1—. OtBeT: x € (1—; ).
13 13
1
B)x—4(B-x)>22x+7, x—12+4x-2x2>7, 3x 2 19, x26§.

OrtBer: x € [6% ; ).

2-3x

3
r) 3+ <2x, 14-3x<8x, 1lx>-14, leH.OTBeT:xe [11—31;00).

134. a) |[4x-3|<5, —5<4x-3<5, —2<4x<8, —% <x<2. OtBer: xe(—% ;2).

xs—Sj OtBeT: x € (—o0; —3]U[-2; ) .

6) [2x + 5> 1, |:2x+521, {xZ—Z

2x+5<-1;
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B) "‘—;7‘32, |x-7|<6, —6<x-7<6, |<x<13.

r42-x<12, 2-x/<3, 3<2-x<3, 5<—x<1, -1<x<5.

135. a) M>O, x>0, mOCKOJBKY [2x—3|20; 2x—3#0, x# %
X

3 3
OrTBerT: 0; ) U (=; o).
xe( 2) (2 )

0) %SO, x+2<0, x<-2,1aKkKaK |x+4/>0, HO X #—4.
x+

OtBeT: x € (—o0; —4) U (-4, -2].
B) (x 4)|5-3x| <0, x—4<0, x<4, tTak kak |5—3x[>0; 5-3x=0.
X # 1%. Ortger: xe(—w;l%)u(l%;@.

r)2x+73-x)<0, 3—x<0, x>-3, Takkak [2x+7/>20 u x=-3,5.
Otset: xe{-3,5}U[3; +).

136.a) x> +2x-15=0, x, =-5, x, =3.

6) 7x2+5x=0, x(7x+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) x? —%+%=0, 6x2 —11x+3=0, D=121-72=49, x, =“1;7,

11-7 1
Xy = B » X1 21,5, X Zg.

o 2 2
137. a) Ecnu umeercs oOmuii KOPeHb, TO X —ax=x—x — 3a, —ax=—x—3a,

X
3a—ax=-x, a3—-x)=—x, a= 5 ITpu 3TOM @ 062 BEIpaKEHHS PaBHBI

HYJIIO: e -x=0, xz(l—
x=3

j:o, x=0 wm x—-4=0, x,=4.

x-3
a;=0 wmm a, =4. Ortser: 0; 4.
6) X’~(a—1)x—3=4x"—(4a+3)x+9, 3x* — (4a + 3)x+(a—1x+12=0,

3x? 412 _3x? —4x+12

x*+ 12=(“4a+—a+1)x 3a+4= .
X

IIpu

3TOM a 00a BBIPayKCHHUS PaBHBI HYJIIO:
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2_
PER EA St b v Y x2—1(3x2 —4x+12)+x—3=0,
3x 3

3x2 =3x2 +4x-12+3x-9=0, 7x—-21=0, x=3.
3.9-3.4+12
qg=—---=
3.3

3.

x—8
x-1"
Ho npu 3ToM a kaxxmoe u3 TaHHBIX BBIpAXEHUH oOpamaeTcs B HOMb,

B) x> +ax+8=x>+x+a, a(x—1)=x-8, a=

TaK 4To x2+x—_§x+8:0, Pr=1)+(x—-8x+8(x—1)=0,
o

3 —x? +x? —8x+8x—-8=0, x3 =8, x=2. Ilpu x =2 nonyuum

a =ﬂ=—6. OtseT: —6.
2-1
r)2x°+Ba—Dx—-3=6x"—(a—3)x—1,
4x* —2a—-3)x—Ba—1x+2=0,
(5a —4)x =4x* + 2,
4x% 42 a_4x2+4x+2

X X

Sa-4=

IIpu sToM @ o00a 3HaYeHUA

4x% +4x+2
JOJDKHBI 00pamarbest B HOJb, 2x% 4 [3 XJ;—H _ 1} x-3=0,
X

2x? +§(4x2 +4x+2)—x—3=0, 10x% +12x% +12x+6-5x—15=0,

-7+ — 74+
22x2+7x_9:()’ D=49+9-88=841, x = 7_‘1841,)(?2: 7_29’
44 44
1 1
! 9 AR T I
X;=— wm x,=-— . Torma a = = =2 WM
: 1 s Lt
2 2
81 9 81
4.—— 4.2 42 4."——4.9422
=121 1 __ 121 _4-81-14-11
_5.2 ~5.9 ~5-9.11
11
:L(77—2~81)=—£:—ﬁ. OrTser: 2, —ﬁ.
5-99 5-99 99 99
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138.2) D=(k+4)> —4(k+7)(k—1)=-3k> 16k +44, —3k*> —16k+44=0,
A ky =2, k, =—7§; mpu k = 1 Taxke OJHO peIICHHE.
OrtBet: k=2, k:—7% u k=1.

6) 9x% —2x+k—6+kr=0, 9x%+(k—2)x+k—6=0,
D=(k-2)% —4(k—6)-9=k> — 40k + 220,

k2 — 40k +220 =0, D; =1600—880 =720, k, =40+T V720 |
ky =20+ 645, kzzm_T V720 —20+4645 .

Otser: mpn k=20+ 6+/5 u k=20-6+/5.

B) D=(2(k—1))* —4-3-(2k—5) =4k* —8k +4—24k +60=4k> —32k + 64,

k? -8k +16=0, k =4 ; mpu k=4; ipu k=2,5 TaKxke x = 1 — OIUH KOPEHb.
OtBer: ipu k=4 u k=2,5.

r) D=36—4(k—2)-3k =36—12k> +24k, —12k> +24k+36=0,
k?-2k-3=0, k, =3, k,=-1; npu k= 0— oauo pemenue.
Oteet: iput k= -1, k=3 u k=0.

139. a) x1+x2:§;6) x1~x2:—£;
3 3
2
2 2 2 5 2-2 25 4 37 1
B) X +x5 =(x; +X,)" —2x;:xy=| = | + =24 —="—=4—;
)12(12)12(3] s "3 9%

3.3 2 2 2. 2
0) X +x3 = () +x2)(xf —xp - X +x3)=(x +x)(X] +x3 —x1-xp)=

3 (41, 2)_ 5 (37+6)_543_215
309 3) 3 9 3.9 27

6x-x>-6 2x-3
x—1 x—1
—x? +3x-2=0, x? -3x+2=0, x; =2, x, =1— HE YIOBJIETBOPSETCS.

140. a) =1, x#1, 6x—x> —6-2x+3—-x+1=0,

2x+1 4x
_—

25, x#0, Xk, Qx+1)2 +4x? —5x(2x+1)=0,
x  2x+1 2

0)
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4x? +4x+1+4x% —10x> =5x=0, 2x>+x-1=0,

1
x;=-1, x,= E Otser: 0,5; —1.
B) 2 3 > , x#0, x#5 x#-5,

=+ =
x2 450 2x-10 x2_25
4(x—=5)+3x(x+5)—30x
2x(x? = 25)

=0,

4x—20+3x% +15x—30x=0, 3x2 —11x—20=0, xlzfé, X, =5— TIpn

4
X, YCJIOBHE JIMIIICHO CMBICTIA. OtBer: —

14 3 5 14 3 5
5 5= 5> X#2, x#-2, ——+ 3 7=
xX—4 (2-x (x+2) xX—4 (x-2)° (x+2)

14(x+2)(x=2)+3(x+2)% =5(x—-2)% =0,
14x% 56 +3x% +12x +12 = 5x% +20x — 20 =0;
1

3x2 +8x—16=0, x, =—4, x, =15

141. a) %* 25 =2, 4% +5)+5(% +4)-2(x* +4)(x> +5) =0,
x“+4 x°+5

4x% +20+5x% +20-2x* —18x2 —=40=0, -2x*-9x2=0, x=0;

6) 2x* —5x* +2=0.

x2:2I/UII/Ix2:%,XIZN/E,XZZ—\/E,)Q:—\/E ﬁ;

_’x:_
2 2

2
B) [x_lj —3[x_1]+2:0, x#0. Ilycts xT_l:y, Torza

X X

Fodpa2=0, y=2, yp=1, 2 oo 2Tl oy =,

X1 X2
x; =-1; x,— 1 =Xx, — KOpHeli HeT;

2 2
) i +1+ zx =25 x=#0. Ilyctb *1
X x“+1

=y, y#0,

yre-220, 2p7 -5y +2=0, 31 =2, yy =1,
y 2 2
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2 2
xi +1 xy+1 1

L 22— X} -2x +1=0, x,=1;

X1 X2

2x§—x2+2:0—K0pHeix’I HET. Otser: 1.

142. a) 2x2 +6x+17>0, 2x> +6x+17 =0, D <0, Tak Kak

a=2>0uD<0,10 2x>+6x+7>0 npu Bcex x. OTBET: x € (—o0; ).
6) X 32x<0, X’ 32x=0, x(x-3,2)=0, x; =0, x,=3,2; x¥* -32x<0
mpu 0 <x<3.2;
B) (3x—2)" —4x(2x —3) >0, 9’ —12x +4 —8x* +12x >0, x* +4>0
TIpH JTFOOOM X OTBeT: x € (—0; ).
r) (6x —1)(1 + 6x) + 14 < Tx(2 + 5x), 36x* — 1+ 14 — 14x — 35x* <0,
X' —14x+13<0; x’~14x+13=0, x,;=1, x,=13; x’~14x+13<0 npu 1<x <13.
143.

a) G702
(x—

1
>0 9(-2)<0,y|=|>0,
3 »=2) y(zj

L 4

(3] <000 +—e—o
Otser: x € [1; 2]U(3; ).
x2+2x—3S0; @-DE+3) o
x?—2x+8 (x2—2x+8) ’
(x—1)(x+3)<0, —3<x<I.
OtseT: x € [-3; 1].

0) x? —2x+8>0 mnpu mo6oM X,

x—-2

B)m<0; (x=2)(x=3)(x-5)<0.
Orser: x € (o, 2)U (3; 5). ot ol ot
2 2 3 5
r) LSX-H‘>O,
x> -5x-6 + _ _ N
e Qe e O e e 3
(x+1D)(x+4) -4 -1 6
G+ ) )
(x—6)(x+1)>0’ (x+D (x+4)(x—6)>0.

Otser: x € (—o0; —4)U (6; ).
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144.
a) (x— D(x+2)(x—3)(x-4)<0. + - + =+
. _n. . —e L & & >
OtBet: x € [-2; 1JU[3; 4]. - 1 3 4
6) x* —3x2+2<0; x*-3x?+2=0, +{ T + =+
*e—eo—>
=1 =1 5=v2, u=-2; 7 -1 1 2

G+ D= D+ V2)x—+2)<0.xe [-v2;-1JU[L; V2 1.

pdor, L @-0i-v-@=5)
x=5 1-x (x=501-x)
4-5x+x>—x+5 x2—6x+9 ()6—3)2 .
(x=5)(1-x) T -5(1-x) T x-50-x)
(x=3)2>0 mpu x#3, (x=5)(1-x)>0 npu 1 <x<S5.
Otser: x € (1;3)U(3; 9).
2 19 2
T) l+%<l,x¢0, al +122 7x<0, ol 72x+12<0,
X x X X
W<O, (x-3)(x-4)-x?<0, x>>0 mpu x#0.
X + —_— +
Orger: xe (3; 4). 3 a i
145.
4 m> —4m+4 (m-2)*
a) m+——4= = , ipu m>( BEIpakeHUE OOIIBIIIC HYIIS,
m
2m 2m—1-m? (m—l)2
0) > -1= =" >—> OTa PasHOCTb NpH BCEX m
1+m 1+m 1+m
HETIOJOXXHUTEbHA, 3HAYHT, <1 mpu TO0BIX M
1+m
2 2 2
B) £+£—2:a 2ab+b” _(a-b) , mpu a >0 mw b >0 »ora
b a ab ab

a b
PasHOCTh HEOTPHUIATENIbHA, 3HAYMT, " +=>2;
a

a a+c _ab+ac—ab—bc _c(a—Db)

r)b b+c  bb+c)  bb+c)

. Ora pasHocth Ipu a > 0,

a+c

b>0, ¢c>0wu a<b orpunarensHa. Takum oOpazom %< P
+c
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12. MppanuoHajbHble YpAaBHEHUS] 1 HEPABEHCTBA
146.2) Vx? +2x+10=2x—1; x> +2x+10>0 mnpumobsx x D <0;

2x—120, XZ%; X2 +2x+10=(2x—1)%, x> +2x+10—4x* +4x—1=0,

3x? —6x-9=0, x> —2x-3=0, x1 =3, x,=-1 — He YyIAOBIETBOPSIET
1
YCIOBHIO X =E. OtgerT: 3.
2
—16>0, []=4.
6) Vx? —16 =x2-22; {* ’
x2-2220; ([=+22;

X —16=(x2-22)% x?-16=x"—44x2+484, x*—45x*+500=0,
x2=25 wm x2=20, x;=35, x,=-5, x3=72\/§, x4=2\/§;

X3, X4 HE yJIOBJIETBOPSIIOT YCIIOBHIO |x| > /22 .

+1>0
B) V17+2x-3x? =x+1; {x ’

“3x%2 4 2x+17>0;
17+2x-3%=x*+2x+1, 4x>-16=0, x=2, x=-2 — He
YAOBJICTBOPSIIOT YCJIOBHIO.

r) Va2 +9=x2 —11; x> -1120,x<— llPIJII/IxZ«/ﬁ;

x249=x? 2222 4120 x* — 232 +112=0, x;=4,xy=—4, x3=—/7 ,

X4 =~7 , X3, X4 HE YIOBIETBOPSIOT YCIOBHSIM.

147.2) Jx+17 —x—7 =4; {“1720’ X7

x—=720;

X+17-2\(x+17)(x=7) +x-7=16, 2x =6 - 24/(x +17)(x - 7) =0,
Ja 1D =7) =x-3, (x+17)(x-7)=x>—6x+9,

X =Tx+17x—=119-9+6x—x*=0, 16x=128, x=8. Otser: 8.
0) Wx-1+Yx-1=3 x-1>0, x>1. Ilycts 4\/x—1=y, TOorAa
2% +y-3=0, =1, y,= —%; Yx-1=1,x-1=1,x=2; um Yx-1=

3
=—— — HE UMEET CMBICIIA.

B) Vx+7 +Jx—2=9; {“720’ 47420+ D(x—2) +x—2=81,

x—220;
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2x+5+ 2 (x+ T)(x—2) =81, 2/(x+7)(x—2) =76 - 2x,

JE+T)(x=2)=38—x, x<38, (x+7)(x—2)= 1444 —76x + x°,

x?—2x+7x— 14 = 1444 — 76x + x*, 81x = 1458, x = 18. Otser: 18.
r) 2x+1-Yx+1=6; x+120, x>-1. Ilyctp §x+1=y, Torma

2y2—y—6:O, V= —1%, y,=2; Yx+1=2 um \6/x+1——1% — HE

HMeeT cMbIcia. x + 1 =64, x = 63. OrtBeTt: 63.
4 x>0
—_ =) > > ()
148.a) x mh/zu 0; {2+x20;x_0’
VX(2+x)—4+24x=0, x(2+x)=2-x, x<2, 8x+x2 =4—4x+x2,
6x=4, x:E.
3

0) Jx+¥x-2=0; x>0. ITycts %:y, Torma y* +y—2=0,
v =-2, ¥y =1 ‘\‘/ZZ—Z—HCI/IMCCTCMBICHEI. 3/2: L, x,=1;
B) w:l; X+520, x=-5; Tx=T\dx+5=x+4x+5,
x+Ax+5 7
6x=8+x+5, 36x°=64(x + 5), 36x>=64x +320, 9x* — 16x — 80 = 0,
20 2 2

x1=4, x,=-"—, x,=-2=. OtmBet: 4;, -2—.
9 9 9

) 33x+1—43x+1=0; 3x+1>0, xZ—%; ‘\>/(3x+1)2 7?/(3x+1)3 =0;
JGx+1)? (176\/3x+1)=0, Px+1=0 wm 1-Y3x+1=0,

3x+1=0, {3x+1=1, x= —%; 3x+1=1, x=0. OtBer: —%;O.

149.2) 225+x% =x2-47, x* —47>0, x> 247, x<—J47 wm x> V47 ;
225 + x* = x* — 94x* + 2209, x* — 95x* + 1984 = 0. Iycrs x* =y,
toraa y* — 95y + 1984 =0, y, =64, y,=31; x* =64 wm x* =31,

x1 =28, x=-8, x3 = 31 — He yIOBNETBOPSIET YCIOBUSAM, X;=—+/31
— HE yJIOBJIETBOPSIET YCIIOBUSM. Ortgert: —§; 8.

6) Yx-2=x-2, Ix-2-3Y(x-2)* =0, %/x—2(1—%/(x—2)2j=0.;
Jx-2=0 um 1—13/(x—2)2 =0, x; =2, Y(x-2)% =1,

x—-2=%1, x,=3,x;3=1. Otser: 2; 3; 1.
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B) Vx2 +36 =x2 —54; x2 —54>0, x<—/54 wm x> v54,
x*—109x* + 2880 =0. Torma x* =y, Torma y*— 109y + 2880 =0,
y1=64, y,=45; xX*=64 u x> =45, x;, =8, x,=-8,

x3=3 ﬁ HX3=-3 «/_ — HE yIOBIIETBOPSIOT YCIOBHSIM.

T) Un? =532 +16x—5=x-2, x—5x2 +16x—5=x> —6x> +12x -8,
x2+4x+3=0, x;=—1, x, =-3.

150.a) Vx> =522, x> -524, x>>9, x><-3 wm x>3.

OtBeT: x e (—o0; —31U[3; ).

6) (x—2)(1-2x) > 1, \J(x=2)(1-2x) 20, (x—2)(1-2x)20,
xe[0,5;2]. Oret: x€[0,5;2].

B) Vx> 1621, x2 —162>1, x> >16, x<—/17 wm x> 17 .
OtBeT: xe(—oo;—\/ﬁ]U[\/ﬁ;oo).

1) (Wx =32 +1D)>0, x> 4150, Jx—-3>0, Jx-3>0,
V>3, x>0, OtBeT: x € (9; ).

151.2) Vx? —6x+9>3, \/(x—3)2 >3, [x=3[>3, x-3>3 u

x—=3<-3,x>6, x<O0. OtBeT: x € (-o0;0) U (6;0) .
2_
6) —”22“320, 2% +x+41>0;  (D<0), Vx?-2x+320,
2x° +x+1
x> -2x+320, D<0, x— POU3BOJILHOE. OtBer: x € (—o; ).

25-20x+4x2 <1, |(5-2x%)% <1

-1<5-2x<1, 2<x<3. OtBer: x € [2; 3].

r) V2x—x? +15G@x+x% —4)<0, V2x—x2 +15(—x +3x—4)<0,

A +3x—4<0; (D<0), V2x—-x>+1520, x> +2x+15>0,
x2—2.x—15=0, x1=5, x;=-3, x € [-3;5]. Ortser: x € [-3; 5].

2 >
B) V25-20x+4x? <1, {25‘20“4" >0, {(5—236) >0,
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13. TpuronomeTpuyeckne ypaBHeHHUsI 1 HEPABEHCTBA
152. a) cosx+2cos2x=1,

2cos2x+cosx—2(1—coszx)—1=0,
2c052x+cosx—2+2<:oszx—1:0, 4cos? x+cosx—3=0.

cos =y, 4y2+y—3:0, y=-1, yQZ%; cosx; =—1,

CoSX, =

W

, X1=—n+2nn, ne”Z, x,= arccos% +2nk, ke Z.
OtBeT: —nt+21tn, n€ Z; + arccos% +2nk, k € Z.

0) 4sin2x—3sian—g)=5, 4sin2x+3sin(§—2x)=5, 4sin2x+3cos2x =5,
8sin x - cos x +3cos? x —3sin? x — 5sin® x — 5cos > x=0, cos#0,
8tg? —x8tgx+2=0, tgx=y, 8°—8y+2=0,

47 —dy+1=0, Q—17=0, 2p=1, y= -

1
—; x=arctg— + mn, n € Z.
2 2

1
OrtBer: arcth + nn, n e Z

B) 2cos? x +4cosx =3sin? x, 2cos> x+4cosx—3(l—cos2 x)=0,

2cos? x +3cos? x+4cosx—-3=0, Scos? x+4cosx—3=0. CcoSx =Y,

—2+«/E
5 b

52 +4y—-3=0, D=16+60="76, x, =

219 24419 —2+4/19
X = , cosx=————; x=tarccos| ——— |+2nn, neZ;
5 5 5
2419
COSx :T <—1— He UMeeT CMBbICJIA.

OtBer: * arccos[L;/E] +2mn, neZ.

r) cos2x+4sin2x:2sin2x, cos? x+4sin? x—4sinx-cosx =0 s

cosx #0, 1+4tg’x—dtgx =0, 4tg’x—4tgr+1=0, (2tgr—1)> =0,

2tgx —1=0, 2tgx =0, tgx:%, x:arctg%+nn, neZz.

1
OtBeT: arctgz +7mn, neZ.

153



http://alexbooks.ucoz.com

sin2x

153. a) sin® x—cos® x=1+ , (sinx—cosx)(sin® x +sinx-cosx +cos’ x) =

=1+sinx-cosx, (sinx—cosx)(1+sinx-cosx)—(1+sinx-cosx)=0,
(1+sinx-cosx)-(sinx—cosx—1)=0, 1+sinx-cosx=0 u

. 1. . .

sinx —cosx —1=0, Esm2x=—l, sinx—cosx=1, sin2x=-2—He
MMEET CMBICIIA; sinx =1+ cosxsin® x +cos® x — 2sin xcos x =1 R

—2sinxcosx=0, sinx=0 wmm cosx =0, sinx >0, cosx <0,

x=§+2ﬂn, x=n+2m, neZ. OTBET: x=§+27rn, x=n+2m, ne’Z.
6) cos(Z+ x)+cos(= - x =1,
) (4 ) (4 )
ol 2
2cos(z) cosx =1, \/Ecosx =1, cosx :7 R
co E—x ZO,Sin2 E—x +cos? E—x +2si E—x cos E—x =1,
4 4 4 4 4
x=i%+2nn, nez;

. 3
B) cos? x —sin* g,

3 . .
X :7, (cos2 x +sin? x)(cos2 x —sin? Xx)=

coszx—sin2x=—3, cos2x=£, 2x=i£+2nn, nez, x=il+7m, neZz;
2 2 6 12
b b b i
- - g+x—*+x *+x+g—x
T) sin(—+x)—sin(——x)=1, 2sin - COS =1,
) (6 ) (6 ) 5 3

2sinx~cos%=1, 2sinx-§=l, ﬁsinle, x:(—l)karcsinL-i—Trk, keZ.

3

154. a) cosdx+2cos? x=1, cos? 2x—sin? 2x+1+cos2x =1,
2cos? 2x—=1+2x+cos2x=0; cos2x=y,
2 1 1
2" +y—-1=0, y;=-1, », :E; cos2x =—1 unu cost:E,
b b1
2x=mn+2nn, neZ, 2x:i§+2nk, keZ, x:E+nn, neZ;

x=i%+nk,keZ. OrTBert: g+nn,neZ; i%+nk,kez.
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0) 4(1+cosx):3sin2%~cos§, 4-200322—3sin2£-cos§:0 ,

0051(80051—3sin2£)=0. coszzO, ﬁ:£+Tck, keZ, xy=n+2nk, keZ,
2 2 2 2 2 2

800s£—3+3cos21=0; cos izy,
2 2 2

3y2 +8y-3=0, y;=-3, », :é; c0s —=—3 — HE UMEET CMBICIIA;

cosizl; E:iarccosl+2nn, x=i23rccosl+4rm, neZ.
2 3 2 3 3
OtBer: n+2nk, keZ; i2arccos%+4nn, neZ.
. . 1
B) cos3x +sinx-sin2x =0, cos3x+5(cosx—cos3x)=0,
1 1 1 1 1
cos3x+—cosx——cos3x =0, —cos3x+—cosx =0, —(cos3x+cosx)=0,
2 2 2 2 2
%-Zcos2x~cosx:0, cos2x=0 mau cosx =0, 2x:£+nn,neZ,
x=£+nk,keZ, x:£+ﬂ, neZ .OTBeT: £+ﬂ, neZ, £+ﬂ:k,k€Z.
2 4 2 4 2 2
T) 4(1—c0sx)=35in£-cos2£, 4~2sin2£—3sin£-cos2£=0,
2 2 2 2 2
sin£(8sin£—3coszﬁ)=0.
2 2 2

1) sin%zO, =mn, neZ, x=2mn, neZ,

X

2

2) 8sin —3cos2 X =0, 8sin> —3+3sin2X=0;
2 2 2 2

. )
sm%=y, 3y2 +8y-3=0, y;=-3, », :E; Sln%:—3*He HUMEET CMBICIA;

sinX =L X _ 1)k arcsint 4k, keZ, x=2-(-DF arcsin+2mk, keZ.
2 32 3 3
OtBeT: 21tn, neZ ; 2~(—1)k arcsin%+ 2nk, keZ.

155. a) cos2x —cos6x =0, —25in[%4xj-sin87x:0, 2sin2x-sin4x=0,

sin2x =0 wiu sind4x =0, 2x=mk, 4x=nn, xz%k, keZ, xz%, neZ,
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0) sinx+sin2x+sin3x =0, 25in%-cosx+sin2x20,
2sin2x-cosx+sin2x =0, sin2x(2cosx+1)=0, sin2x=0 u

2cosx+1=0, 2x =Tk, cosx=—%, xz%, keZz, x=i%+2nn, neZ.

OrtBert: %k, keZ; J_rz—;+2nn, neZ.

B) sinx +sin3x=0, 2sin2x-cosx=0, sin2x=0 wix cosx=0,
2x=mn, neZ, x:§+nk, k € Z,3naunr, x:%, neZz,;

) cos(§+5x)+sinx:2cos3x, —sin5x +sinx—2cos3x=0,
sinx —sin5x —2cos3x=0, —2sin2x-cos3x —2cos3x =0,

—2cos3x(sin2x+1)=0, cos3x=0 u sin2x=-1, 3x:§+nn 5
neZz, 2x:—£+2nk, keZz, x:£+ﬂ, neZz, x:—£+nk, keZ.
2 6 3 4

6
ctgx +2

xX#mn, ne”Z,
x # arcctg(—2) + nn;

156. a) 6 = 3ctgr —ctg?x + 6 — 2ctgx

=3—ctgx; {
ctg?x —ctgx = 0, ctgx(ctgx—1)=0, ctgx =0 u ctgx—1=0,

x:g+nk, keZ; ctgx=1, x=%+nn, neZ.

OTtBeT: §+Ttk, keZ; %+7cn, neZ.
0) 1+2cos3x-cosx—cos2x=0, 1+cos2x+cosdx—cos2x=0,

cosdx=-1, dx=n+2nn, neZ, x:%+%, neZ.

Ortser: E+ﬂ, neZ.
4 2

15 . .
B) ———=11-2sinx; sinx#—1, x¢—£+2nn, neZ;
sinx+1 2

15=11sinx +11—2sin? x - 2sinx ; sinx =y,

2y2 -9y +4=0, y; =4, », :%; sin x =4 — HE UMEET CMBICIIA;

sinx:%, x:(—l)k%+nk, keZ . Otser: (—l)k%+nk, keZ.

156



http://alexbooks.ucoz.com

. b T

sin x X#—+Tn, |X#—+7n
T) ctgx + —————=2; 2 ’ 2 ’
1+cosx cosx#—1; |x#m+2mn, neZ,

cosx sin x . .
+——= —2=0, cosx + cos’ x+s1n2—251nx(1+cosx)=0 R

sinx l+cosx
cosx+1—2sinx—2sinx-cosx=0, (cosx+1)—2sinx(l1+cosx)=0,

(cosx+1)(1-2sinx)=0, cosx=-1 unu 2sinx=1, x=n+2mn, neZ — He
. 1

YIOBJIETBOPSET YCIOBUSM; smx:? x:(—l)k %+nk, keZ.

3x¢£+nn, neZ, x¢%+%, neZz,

157. a) tg3x —tgx=0;
b T
x¢5+nn, neZz, x¢5+nn, neZz,

sin 2x . mn nn
— = =0,sin2x=0, 2x=mn, ne”Z, x=— . OTBeT:x=—,n€ 7.
cos3x-cosx 2 2
. .2 X i sinx .
0) tgx—s1nx:2s1n2—; X#—+7n, neZ —sinx=1-cosx,
2 cosx

2x=0,

sin x —cos X - Sin X — COS X + €OS
sin x(1—cos x) —cos x(1—cosx) =0, (I—cosx)(sinx—cosx)=0,

1—cosx=0 u sinx—cosx=0, cosx=1, x=2m, neZ; pazgeauM Ha cosx #0,

tgx—1=0, tgx=1, xz%-ﬁ-rrk, keZ.OtBetr: 2mn, neZ; §+1Tk, keZ.

. T .
B) sinx - tgx = cosx + tgx; x¢5+nn, neZ; sinx-tgx—cosx—tgx=0;

sin? x sinx

=0, Sirf x—cos x—sinx = 0, sirf x—1+sirf x—sine=0.
cosx COSx

: 1.
Smx =y, 2y2 -y=1=0, y; =1 y, :_E; sinx=1H

. 1 b

sinx=——; x=—+ 1k, k € Z— HE YIOBJIETBOPSET yCIOBUsM;

x= (—1)"(—%}1:/(, keZ.

1n x

. . b . . S
T) sinx + sin 2x = tgx, X¢E+Tm, neZ; sinx+2sinxcosx = 5
cos X

sin x cos x + 2 sin x cos> x—sinx =0, sinx(cosx+20052 x-1)=0,

sinx=0, x=7k, k € Z,
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2cos’x + cosx — 1 =0; y=cosx, 2)* +y—1=0, D=9,

1 1
Yi :—1,}’225, cosx=-1, xy =n+2nk, keZ, cosx:z,

x2=i§+2rck, keZ. OTBeT: x=n+27nk, keZ; x=i§+2nk, keZ.

1+2x 2m 2n 1 1+2x 1
158. a) arccos——=-—"-, cos— =——, 3HAYUT — —
3 3 3 2 3 2
2+d4x=-3, x= -2 x=-11,
4 4

0) arctg(2x—1)= —% , TaK KaKk tg[— %] =—1,710 2x—1=—1,2x=0,x=0;

2:_2’ sin[ nj:_\/g o X+2 NE)

.X+
B) arcsin

2 4 2
2x+4=-443, 2x=—43 -4, x=-23 - 2;

>

T) arctg(2 —3x)= %

. 3n T T
HET PEILICHUN, IIOCKOIBKY Teé —E; 5 .

h
¥
159. in
I
a) sin(3—n—x)S£, —cosS—z,
2 2 2
cosz—ﬁ. 2 0 *
2 2
3
OTtBeT: xe[—%+2nn; %Tn+2nn], neZ. _'41
3 y
6) V3tg(E—x)>-1, tg(=- z-i;
) e - 021, (-0 2= N
4
T T T
——+mm<<—-x<—+mn,
6 4 "2 X
0 x”
—E—nn<xss—n—nn,neZ. o 3
4 12 6 3

OTBeT: X € (—E—rcn; S—R—nn], neZ.
4 12
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B) sin2x~sin£—cos2x~cos£>l, —cos(2x+£)>—,
2 2 2 27 2

—cos(2,5x) > l, cos2,5x < —l .
2 2

2%+2nn<2,5x<%+27m, neZz,

4t 4mn 8t 4mn
— +——<X<—+—, ne”Z;
15 5 15 5

3

) sin3x-cosx+sinx-cos3x£7 ,

sin4x£—3.
2
4 b
—T+2nn£4x£§+2nn, neZz,

_£+ﬂgxgi+ﬂ, nez.
3 2 12 2

160. a) 2sin? x <1, sinzxsé 5

A A

——<sinx<—.
_£+nn£x££+7m, nez;
4 4
2 25 1
0) 3tg“2x<1, tg 2x£§,
RN
3

T T
——+m<2x<—+7mn,
6 6

1

N
y

2n

3 \
l L
2 0 x”
i,_:_

3

j&dlﬁ
W

wln

159



http://alexbooks.ucoz.com

3 N
B) 4cos? x<3, cosszZ, y
s =
. : s
——=<cosx<—
0 x}
£+TEHSXS5—TE+TUZ, neZ.
6 6 _E
6
rtg?l-120, tg21>1, tex<-1n
2 2 4
b X T 4
tgx21l. —+mmm<—<—+mnn, ne”Z, -
4 2 2 n Z 1
P
§+27m£x<n+2rm, neZz,
0 Fad
%+nn<1s3—n+nn, nez,
T
n+2nn<x£37n+2nn,neZ. -z 11
s 3n
OrtBer: xe[3+2nn; n+2nn) U (n+ 2mn; 7+2nn], neZz.
4
161. y
1 1 I
a)|cosx—1]<0,5, ——<cosx—1<—, 3
2 2 //'
0,5<cosx <1,5, 0,5<cosx <1; 1
ol 2 x
—£+27m£x££+27m, neZz;
3 3 7
3
0) sinx < cosx, sinx — cosx <0,
rS
ﬁsin(x—£)<0, sin(x—£)<0; ¥
4 4
T
—TC+2TEI’£<X—Z<21'E}1, neZz,
3n T
——+2mn<x<—+2mn, ne”Z,; >
4 4 “\ OJO x
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A
B) |sin2x+l|sl, —lSsin2x+lSl, ¥
22 2 2 2

—1<sin2x <0, —n+2m<2x<2m, neZ,

T
—E-i—nnSxSnn, nez.

n
OrtBer: xe[—E-Hm; ), neZ .

[SIE]

1 tg2x+1

r) tgx + ctgx > 0, tgx+t—>0, >0, tg’x+ 1> 0— mpu Beex x;
gx

tgx >0, n<x<g+nn, neZ. OtBeT: xe(nn;§+nn), neZ.

5o

162. a) sinx—x/gcosx > \/5, %sinx—7003x>7,

V3

b 3 b
—cos(—+x)>—, cos(—+x)>———;
(6 ) 2 (6 ) 2

h
5—754—275;1<£+x<7—7t+2rm, nez,
6 6 6

/) )

[
= L

=

%+27m<x<rc+2nn, neZz;

ol

0) loggssinx >1, logg ssinx >logys50.5; 1

y =log s t — yomBaer, sinx <0,5.

Otger: xe(—7—6n + 27w, 7—6t+2ﬂ71), neZz. =

\
n
0.5 A—g
/

B) sinx + cosx < 1,

L. A

—sinx+—cosx <—,
2 2

2

T
cos(x——)<—;
( 4) 2

N

E+27'cn<x—£<ﬂ+27cn, nez,
4 4 4

§+2nn<x<2n+2nn, neZ .OTBerT: xe(§+2nn; 2n+2nn), neZ .
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r) J)
lo cosx>-1, lo cosx>lo ﬁ 7
g\/E ) gﬁ g\/E ) ) 4
= lo t — BO3pacTaeT cosx>—2
OrBer: xe(—£+21rn;£+2nn), neZ.
4 4 -z

14. Iloka3areabHbIe YPABHCHUSA U HEPABCHCTBA

163.2) (0 2)x2—16x—37,5 =55 527 +16x+37.5 =55
—x?+16x+37,5=15, x> —16x-36=0, x; =18, x,=-2;
6) 25 73.573 20,01-(10*1)3, 1073 =102 1033,

10573 21072933 12 3355 x2_3x42=0, x,=2, x,= 1;

B) 2x2—6x+0,5 _ 1 , 2x2—6x+0’5 :2_4’5, x2 —-6x+0,5=-45,
16v2
X -6x+5=0, x,=1, x,=5;
x 15
v 6" 3 6* .g12-12x _ 515 3715, 6r —12x+12 _ 15 ,

515 - 61212 >
x2 —12x+12=-15, x> —12x+27=0, x; =3, x, =9.

164.2) 572571 3.5%2=60, 53 -Z.5% -3 53 g,

5 25
53"(1—§—%):60, 53"-%=60, 53% =125, 5% =53 3x=3, x=1;

x x-0,5 x-0,5 2x-1 x 3* x 4”
6) 4% —3¥705 23305 o2l gx 2 33 T

V3 2
X X
24345 -2.37 =2.3.3 4% .\[3, 2&—2(%) =6[ij -3,

X X 1,5
8- [%J = 3'\/§a (%j = (%j , X = 175 9

25x 25): 25x
+ +

=896, 2°* %:896,

B) 2571 £23%2 4 25v3 _g9g,

25x :8938’ 25x :1024’ 25x:210, X:2;
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2,
1) 52571 1 92% _52x _p2w2 57 _ 52 _g.02%

2x 2x
52¥ 1522 =5.527 _20.22%, Gj +5=5.[%] -20,

2x 2x 2
4. i =25, i = i , x=1.
2 2 2

o 36

165.2) 97 1-36.3" 3 43=0, 5 —2—7~9"2+3:0,

3.9 36.3 +81=0. Iyets 3% =y, Toraa 3y —36y+81=0,
2 _ _ — 0. x? _ X2 a2 2 _

Vo 12p+27=0, y1=3, 1,=9; 3 =3 wm 3° =32, ¥ =1,
=2, x=1, x=-1; x3=2, x4y =—2;

6) 53 434.52% =7.5% 5.5% 134.52X 7.5 =0, 5 =y,

59 +34y° Ty =0, y(5)° +34y-7)=0, y=0

52 +34y—7=0, y=—T u y:%; 53% = 0— HeT KopHel;

53¥ = 7 — ner kopHeit; 5°¥ =571, 3x=—1, x:—é;

B) 16* —50-22* =896, 42 -50-4°-896=0; 4 =y,

y2750y7896=0, y1=64, y, =14; 4% =64 umm 4% =14 — ger KOpHeii; x=3.
) 7T _g.gVan g gr _ggr g 72—y,

Po8y+7=0, y1=7, yp=1; 7V =Twm 72 =1,
2yx=1,2Jx=0, x,= —; x,=0. Orser: 0; 0,25.

166. a) 3-4*+2.9% =5.6%, 3.22* +2.32* =5.6%, pasgenum obe

1.
4’

2\ (3)
YacTH ypaBHEHUs Ha 6% =0, 3 (gj + 2(5j =5.

B

@j =y, 3+ 2250, B -5y +2=0, yy =1, y,=
y

[Ej =1 umm (zj =£, x1=0; x;=1;
3 3 3

2.
3
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X X 3x X
03wt 27t (£ (18] o (24 (2) 20

X
[éj =y Y+ y=2=0, Y ~1+y-1=0,

G-DO2+y+D)+(r-1)=0, (y-D(* +y+1+1)=0,

X
(=D +y+2)=0, y=1 Wik y> + y+2=0 — HeT KOPHEI; (%) =1, x=0;

B) 2-25% —=5.10% +2.4% =0, 2.5%¥ —5.2¥ .5 42.2% 0,

5 X 5 X 5 X ) 1
2:0=| =5/ =| +2=0; |=| =y, 2y°=-5y+2=0, y;=—;
@ @ (2] B TR Ty

X
WIA (gj = %, x=logs 2 unmu x; = logs %, X;=—logs 2;
2 2 2
r) 3-16% +2-81% =5.36%, 3.2% 42.3% =5.22% .32x

2x 2x 2x
3 2 +2- 3 -5=0. 2 =y, 3y+£—5:O,
3 2 3 ¥

2x 2x
2 2 2 2
332 -5y+2=0, =1, ==, |=| =1 | ==,
Y Y N Y2 3 (3) 703071 [3] 3

2x=0, x=0; 2x=1, x=0,5.
3 32
3

32‘/;.%:11, 32 =%, 32x =32, 2fx =2, Jx =1, x=1;

167. a) 32 322 gy g2

2 2 .
6) gsin“x _ 5gcosx =0, gsin”x :5200sx’ 51n2x:2cosx ,

1-cos? x—2cosx=0; cosx=y, y>+2y—-1=0,

3T gy e L
9 3

1

9

X
_] P
2

J:n,

y=-1- ﬁ, n=-1+ \/E; cosx =—1— ﬁ—HeHMeeTCMcha;

cosx =—1 ++2 , x=xarccos(—1 + +2 ) +2nn, ne Z;

2 2 2 ) .2
B) gsin®x 4 Hcos®x =3, osin x+2l—sm X3 : osin x:y,

P42 2320, y223p42=0, yy =1, yy =2 250X o g Sx _o
y

sin’x =0, sin’x=1, x, =7k, k € Z; sinx=1 wm sinx=—1,
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x2:£+2nn, neZz, x3:—£+2nl, leZ.
2 2

Ortser: nk, k € Z; §+2nn, neZ; —%4—27:], leZ.

L 1 2 11 2
) 3-9% 46 =2.4%, 3.3% 43X .2¥ _2.2% =0,

() =)

1
+—2-(ij:0. (ij%y, 3y+1—3:0,
3 2 y
3y +y=2=0, yy=—1, y; =

==

3\«

) L
—; | = | =-1-—He UMEEeT CMBbICIA;
372

L -
i * = i s l:_l, x=-1.
2 2 X

16 (1™ 2*
168.2) —>|—| , =—>273~, 215 >273; -2’ pospacraer,
32 2 3
22
1,52-3-x, x>-3-1,5, x>—-45. OtBet: x € [4,5; ;).
0) 3 <10'¢?, 3 <9, 3t <3?%; y=3'—Bo3spacraer,

X2 4x<2, X4x-2<0, (x=1)(x+2)<0, xe(-2;1);
2-3x 1 3
——(2-3x) I-1+>x
B) 3[%] <%, 3.3 2 <372, 3 2 <372, 3372

y=23"—Bospacraer, 1,5x <2, x<—%;
r) gl glogsd g ety gt BO3pACTaeT,
X 4x—11>1 x*+x-12>0,(x+4)(x=3) >0, xe(—0;—4)U(3; ).

169. a) 0,04 —26-0,2% +25<0, (0,2)2x -26-02%+25<0;
0,2*=y,T0 y>-26y+25<0, (y-25)(y—1)<0, 1<y<25;
1<0,2% <25, 5° <5 <52, y=5'—pospacraer, 0 <—x<2.
Otset: x € [-2; 0].

6) 9% —84.37%F +§>0, 32~*—84~3‘2)‘+%>0. 32 =y,

y—ﬁ+%>0, y>0, 3y2+y-252>0,
y
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3(y+%)(y—9) >0 y< —% wmy > 9, 3% < —% — HE UMEET CMBICTIA;

503071 32x>9, 32">32; y=3t—Bo3paCTaeT, 2x>2, x>1;

B) 4¥ —10-2¥ +16<0. 2*=y, y>0, y* -~ 10y + 16 <0,

-2y -8)<0, 2<y<8 2<2"<8, 2'<2"<2; y=2"-
BO3pacTraer, 1 <x<3;

2x41 (1 s 204l _
r)2 +5 —520 2 —y,y>0,

y+l—§zo, 292 =5y+2>0, (y—2)(y—l)zo, ysl MK
y 2 2 2

y>2, 2% s% wm 22 >0 22 <ol = 2' pospacraer,
2x+1<-1, 2x<-2, x<-1; 2x+12>1, 2x>0, x=>0.

OtBet: x € (—0; —1]U[0; ) .

170. a) x*-3* =31 <0, 3¥(x? —=3)<0, 3" >0 npu Bcex X, 3HAUMT,

x2-3<0, —ﬁﬁxsﬁ. OTBeT: X € [—«/5«/5]

x242x-15

0) 3,7 *4 >1; y=3,7"—Bo3pacraer,

2 f—
x“+2x-15 50,
x—4
(x+5)(x-3)
x-4
B) x2-5% —52" <0, 5% (x> -25)<0, 5 >0 npu MOOBIX X, 3HAYMT,

¥ —-25<0, -5<x<5;

>0, (x+5)(x-3)(x—4)>0. OtBet: xe(-53)U(4; ).

r) 2% ¥t _pxd S vl 4 0¥ _8.0% _16-2% > 5.5 —25.5%,
-25-5%, =20-2% >-20-5%, 2% <5%, pazgenum o0e 4acTH HEpaBEHCTBA

X t
Ha 5%>0. [%] <1, y= (%) — yObiBaeT, x > 0.

15. JlorapudgmMuyeckne ypaBHeHUsI 1 HePaBeHCTBA
171. a) logg x=4-3logzx, x>0; log;x=y,
YV +3y—4=0, y=—4, y=1; log; x =—4 nmm logy x=1;

1
X = —, x,=3;
1 21 2
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1
6) Llg@2x—1)=1-lgyx_9; {2¥1>0. 25 x>0
2 x=9>0; >0

%1g(2x—l)+%lg(x—9) =1, %lg(2x—l)(x—9) =1, Ig@x—10)(x-9) =2,
(2x-10)(x=9) =100, 2x*—18x—10x+90-100=0,
2x2-28x-10=0, x*—-14x-5=0, x; =7+3v6, x, =7-3J6 — He
ynosierBopsier O/13. Otser: 7+ 36 .
B) logs Vx—5+logz v2x-3 =1; x=3>0, x>5;

2x-3>0;
1 1 1
Elog3(x—5) +510g3(2x—3) =1, Elog3(x—5)(2x—3) =1,
logy(x=5)2x-3)=2, (x-5)(2x-3)=9, 2x2—3x—10x+15—9:0,
2x? —13x+6=0, x; =6, x, =%—H€ ymosnerBopsier OJ13.
) 3lg?(x=1)-10lg(x-1)+3=0; x>1. lgkx-1)=y,
%; lg(x-1)=3 wnmm lg(x—l)I%,
x—1=1000, x=1001; x—1=1310, x=1+310.
Otset: 1+ %; 1001.
172. a) 2logs(lgx) =logs(10-91gx), x>0, lgx >0, 10-9lgx>0, T.e.

32— 10y+3=0, y,=3, y,=

1
x>1, 1gx<?0; 10g5(lgx)2 =logs(10-91gx), (Igx)? =10-91gx.

lgx=y, VY +9y—10=0, y=—10 wmm y=1; lgx=-10, x=10""—ne
ynoBieTBopsier yciosusam; lgy =1, x = 10.

0) 1g3% +x—17)=x1g30—x, 1g3* +x—-17)=1g30" —x,

X —
1g(3* + x—17) —1g30% = —x , lgM:IgIO_x,
30*
X p—
3ratll 1 s 17237, x-17=0, x=17.
30* 10¥
lgx >0, x>1,
B) 2lg(lgx)=1g3-21gx); {3-21lgx>0, <x>0,
x>0; 1 x<2'
gx <7
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lg(lgx)? = 1g(3-2lgx), (Igx)*> =3-2lgx.lgx=-3 mm

lgx =1, x; =0,001 — e ynonerBopsier O/3; x, = 10.

r) x—-xlg5=1g2% +x-3), x—1g5* =1g(2* +x-3),
x=1g2¥+x-3)+1g5%, 1g10* =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) log, x+—
log

Z:S,xil, x>0, log, x+4log, x=5, 5Slogy,x=5,
X

log, x=1, x=2.

0) log3x+10g\/;x—log1x:6, x#1, x>0, logzx+2+logzx=6,

3
2logz x=4, logyx =2, x=9.

1
B) 2lo x+log.—=3, x#1, x>0, 4logyx+ =3,
) 2log 3 x+log, B e
3
1 B 1
4logsy x— =3. logyx=y, 4y——-3=0,
logs x y

4 —3y—1=0, y; =1, y2=—%; log; x =1 wm log3x=—%,

1
x=3;,x=34, x= OtBeT: 3; —.
{3

1
T) log ;7 x+4log > x+logg x =16, 2log, x+2+§10g2x=16, x#1,
x>0, 2%10g2x=14, logzng, log, x =6, x=2% x=64.

174. a) x"°2%2 -8 x>0, x=1. IIponorapudmupyem 0be dacTH
ypaBHEHHs 110 OCHOBaHMIO 2: (log, x—2)log, x =log, 8,
log% x—2logy x=3. log, x =y, Y —=2y-3=0,
=3, y=-1; log, x=3 wm log; x=-1, x=8; x= é
6) x'°85* =125x%, x>0, x=#1. logs x-logs x=logs125+2logs x ,
log2 x—2logs x —logs125=0. logs x=y, y*—2y—3=0, y, =3,
1
s

ya=-1; logsx=3 mm logs x =—1,x=125; x
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B) X' = 10000, x> 0;
lgxlgx =1g10000, 1g°x =4, Igx=2 wm lgx =-2, x; =100, x, = ﬁ;
r) xlogsx3 :%, x>0, x21. (log x—3)10g3x=10g3é; log3 x—3logy x=-2.

ITycts logy x=1wmmm logy x=2, x;=3; x,=9.

175. a) 3log3 sinx +log,(1—cos2x) = 2; 3logssinx+log,(2sin®x) =2,
310g% sinx +logy 2 +2log,sinx =2 log, sinx=y,

32 +2p—1=0, yy=—1, y,=

, log, sinx =—1 mmm log, sinx =

>

W | —

1
3
. _ 1 . _ 3 kT

sinx = 3 Sinx = 3/2 — HE UMEET CMBICIA; x = (—1) EHEk’ keZ;

0) logg sin2x+lgcosx =1g7; —Igsin2x+Igcosx=1g7,

g cos x g7 COS X
sin 2x " sin2x

=7, cosx — 7sin2x =0, cosx(1 — 14sinx) =0,

. 1
cosx = 0 — He yJOBJICTBOPSIET YCIOBHUIO, SInX = ’

x= (—1)”arcsinﬁ +mn, ne Z  Ortser: (—1)”arcsin% +7n, neZ

x>4;

B) log, 5V¥*2 = (x—4)log, 5; {x+220, {XZ_Z’

x-4>0; |x>4
log; 5‘/“72 =log, 54 SM =54 «/m:x—4,
x+2=x>—8x+ 16, - 9x+ 14 = 0, x; =2 — He yJIOBIETBOPSIET
YCJIOBHUIO, X, =7;

r) 1g(3-5% +24-20%) = x +1g18, 1g(3-5% +24-20%) = g10*-18,

3-5% +24.20° —10% 18 =0, 5°(3+24-4%—18:2%)=0. 5% %0,

24.22% _18.2 +3=0. 2¥=y, 24— 18y+3=0,
1 1 1 1
87— 6y+1=0, yj=—; yy=—; 2% =— wm 2°= —, x;=—1;x,=-2.
2 24 bJ| > Y2 2 > R 2
1-
2
log, (x*—x—4)< log,8; y= log,— Bo3pacraer, X’ —x —4 <8,

1—Jﬁ)u(1+ﬁ

2 2

17
WA x >

176. a) log, (x> —x—4)<3; x> —x-4>0, x< 1+217 :

¥ —x—12<0, (x—4)(x+3)<0, —-3<x<4. OTBeT: x € (-3; ;4.
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0) 10g\/371 (5—-2x)>2; 5-2x>0, x<2,5; logm (5-2x)> logm (\/5—1)2;
y=logzt— yObIBaer, 5—2x < («/g — 1),

5-2x<3-2+/3 +1, 2x<-1-2/3, x>0,5+ /3 . OtBet: xe (0,5+43 ; 2.,5).
B) lg(x’ —x+8)>1; ¥’ —x + 8> 0 npu MOBHIX X;

lg(x* —x + 8) > 1g10; y = lgt — Bo3pactaer, x* —x + 8 > 10,
(x=2)(x+1)=0, x<-1 mm x>2. OtBer: x € (—o0; —1]1U[2; ).

r) log 15, (B-2x)<2; 3-2x>0; x<1,5; logﬁi1 (B3-2x)<

< logm(ﬁ—l)z; y= logm — BO3pacraer, 3 —2x < (\/7—1)2,
3-2x<7-247 41, 2x<8-27 -3, 2x>27 -5,
x> A7 -2,5. O1BeT: xe(ﬁ—Z,S; L,5).

x>0,

w1350 %> 0; 2logyx<log,4+log,(x+3),

177. a) 2log,x<2-+logy(x + 3); {
10g2x2 <logy4 (x +3); y=log,t— Bo3pacraer; ¥ <4x+12,
(x—06)(x+2)<0, 2<x<6. Otser: (-2; 6).

0) log, (10-x)+log, (x-3)=>-1; {
6 6
3<x<10; log;(10—x)(x-3)>log; 6; y= log, t— yObiBaer,

6 6 6
(10-x)(x—3)<6, 10x-30-x*+3x—-6<0, —x*+13x-36<0,
x—9Nx—-4)=20, x<4 um x=9. Oteet: x € (3;4]U[9;10).
B) log; (x—2)+ log; (12—-x)>-2;

3 3

10-x>0, |x<10,
x=3>0; x>3;

N
x>2, . ’/'M ?%3
{x<12 2<x<l2; 2 3 11

log; (x—2)(12-x)=> log; 9; y= log, t— yObIBaeT,
3 3 3
(x=2)(12-x)<9, 12x—x*—24+2x-9<0, x¥*—14x+33>0,
x=3)x-11)20, x<3 wm x> 11.
Otser: xe(2; 3JU[LL 12).

1) logos(4 —x) = loggs2 — loggs(x — 1);
4-x>0, . N
{x_1>0; l<x<4; rﬁw %ﬁ*
1 2 3 4
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log0’5 4-x)+ 10g0,5 (x-D)= 10g0,5 G-x)(x-1H= logoj5 2;
y = loggst—ybpmaer, (4-x)(x—1)<2, 4x—4-x"+x-2<0,
X+ 5x—-6<0, (x—3)(x—-2)20, x<2 mm x>3.
Otset: xe(1;2]U[3;4).
178. a) Ig(x* +x — 6) — Ig(x + 3) < 1g3;

x2+x—6>0, x <=3,
x+3>0; x>=3;

Wi x> 2, x>0

-3 2 >5

2 p—
]gM§1g3;
x+3
y = lgt — Bo3pacraer;
2 2 2
X +x—6S3’ X +x—6—3x—9£0’ X —2x—15£0,
x+3 x+3 x+3
&(z&so, (x-5)(x+3)2<0, x#-3, x<5. Otser: (2;5].
x+
3x-1 3x-1 1 3x—1 3x—-1
0) lo <1; >0, —<x<2; lo <log,2; <2,
) g22—x 2—-x 3 * = 2-x = 2—-x
3x—1—4+2x<0, Sx=3 <0, 5(x-D2-x)<0, x<1 wmm x>2.
2—x 2-x
OTtBeT: xe(l; 1). M E
3 1 1 2
B) In(x* + 3x — 10) — In(x — 2) > In4; 3
X 430-10>0, [(=2(+5)>0, . So——I
x—2>0 x>2; ’ -5 2
y = Int — Bo3pacraer,
2 2 2
X +3x—1024’ X +3)c—10—4x-4—8Z ’ X _x_ZZO,
x=2 (x-2) (x-2)

(x+1D)(x-2) >0 ‘—W%)
x-2 -1 2
(x+D)(x=2)%220, x#2, x>-1, x#2.
3x—5§1; 3x-5
x+1 x+1
3x-5 3x-5

OTtBeT: x € (2; ).

1) logs 50, (Gx—5)(x+1)>0, xe(—oo;—l)U(%;oo);

3x-5-3x-3

logs

X+ x+1

OtBeT: x€ (%; ©) .

1S10g33; <3, <0, x+1>0, x>-1.

x+1
ASNNANNNNY
A 4
-1 5

3
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179. a) logy(4*—=5-2+8)>2; 4" -5.2"+8>0 npu JIO0BIX X;
log, (4" =5-2" +8) > logy4; 4°-5-2"+8>4, 4* 5.2  +4>0. 2% =y,
Y =5+4>0, y-Dy-4)>0, y<1 wm y>4, 2°<1,2°>4,

x<0; x>2. OrBer: xe(—0; 0)U(2; ).

6) log(z),5 x+62>5loggsx, x>0.logysx=y,

Y =5+62>0, (y-2)(y—3)20, y<2 nm y>3; loggs x<2 nmm
loggs x> 3; y= log, st — ybwiBaer, x > 0,25, x<0,125.

OtBeT: x € (0; 0,125]U[0,25; o).

B) Igx>lgx +2, x>0. lgr=y, Y —y—-220,(y+ 1)(y-2)>0,

y<—1 nm y>2; lgx<—-1 wmm lgx > 2; xS%, x>100.

r) log ; (6" -36")>-2; 6" -36" >0, x<I;
g
logi(6”1—36)‘)zlogis;y: logit—y6LIBaeT,
V5 Vs V5

A

0 log,5 1

-2
6*+‘—36"3[LJ , 651 -36Y <5 —62¥+6-6¥-5<0.

N5

6"=y, V—6y+520, (y=5)(ry—-1)20, y<1 um
y>5 6<1 wm 6">5, x<0, x>logss.

OtBeT: x € (—o0; 0]U[logg 5; 1).
16. CucremMbl pallHOHAJBHBIX YPABHEHU U HEPABEHCTB

2x+3y=-1, [-8x—-12y=4, _ _1- - -
180. a) {5x+4y:1; {15x+12y:3; Tx=7, x=1;2+3y=—1, y=-1.

4x-12y =16; |x-3y=4.
X W y— IPOU3BOJBHBIC, DECKOHEUHOE MHOKECTBO PEIICHHH.

) {3x—9y:12, {x—3y=4,
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x+2y=17, 2x-4y=-14 _ _9. 18
){Zx—3y=5; {2x_3y:5; Ty = 9,y—7,x+7—7,
x:43. OrBer: (43; 13).
7 777
5x—-8y=0, [51+1,6y)-8y=0, e
r) {x_my:l; {x=1+1,6y; 5+8y—-8y=0, 520.
HE UMECT peIHeHPIﬁ.
yox_ B 1y sy 13
18l.a) 1x y 6 5-y y 6  x#0, y=0,
x+y=>5; x=5-y,
6y2+(5—y)2-6—13y(5—y)_0 25y2—125y+150_0
y(5-)6 ’ y(5-) ’
2 _ .
y' =5y +6=0, y#0,y=5 . Otser: (3;2); (2:3).
yE=»=0;  y =2y =3 x =3 x, =2

x—y=1, x—y=1, x—y=1,
6) 3 3 _ A 2 2N _ . 2 2 _ A
x> =y =7 |(x=»)x"+xy+y)=T, |x"+xp+y° =T,
x=1+y, 2 2, .2
I+2y+y“+y+y“+y°-7=0,
{(1+y)2+(1+y)y+y2=7; er ey

Yy 4y=2=0, (y-D(r+2)=0, y =1, y, =-2;
x1=2, x,=-1. Ortsert: (2; 1); (-1;-2).

Y

==2 =2x,
B) X ’ x#0, {y )Cz 2

(x=1)% + 2 =1; (x=D"+4x" =1,

X2 —2x+1+4x2-1=0, 522 —2x=0, x(5x—2)=0, .
X = 0—He yZIOBIETBOPIET yCIOBUIQ X, = 0,4 ’

y=0,8. Ortger: (0,4; 0,8).

3 3 _ 2 2 _
r) {x +y° =35, 5(x2 —xy+y2)=35, {x —xy+y° =17,
x+y=5 x=5-y;

G- =G-y+y? =7, 25-10p+y> ~5p+y” +y? =7,
3y —15y+18=0, y? —5y+6=0, y; =2, yo =3; ¥, =3, X, =2.
Otgert: (3; 2); (2; 3).

182, 0) [l —32)=as. [ = s
) x+y=5; x+y=5;

N2 N2 x—y=3, x—y=-3,
S5(x—y)° =45, (x-y)° =9, {x+y=5 58051 {x+y=5;
2x=8, x1=4, y1=1; 2x=2, x,=1, y,=4. Ortgert: (4; 1); (1; 4).
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6 x2y3+x3y2=12, xzyz(y+x)=12
)23_32_, 2.2, N _ 4

Xy —xy =4 Xy (y—x)=4
y+x

> x # 0 u y#0. Pazgenum nepBoe

YpaBHEHHE Ha BTOPOE. =3, y+x=3y-3x, y=2x;

X280 +x4x? =12, 8x0 +4x° =12, 12x° =12, x=1, y=2.

2.3 _
B) {x}yz:lé, x#0, y#0.
x y° =2

Bt

l=8, y=8x; )52-(8x)3 =16, 27 -x° =24, X =—, x:E’ y=4.
x

2_
T) xz xy =28, (x—y)? =16, x—y=4 wm x—y=—4,
yo—xy=-12;

x=4+y wm x=-4+y, (4+1)> —(4+y)-y=28 wm
(~4+ ) —(~4+y)y =28, 16+8y+ )" —4y—y* =28, 4y=12,
y=3, x=T7, —4y=12, y=-3, x=-7.0t8er: (7; 3); (-7;-3).
3,.3_ 3_4_,3
183.2) {x3+y3 - {x _Z 3 7y* -y%+8=0,
x7-yT ==8; (7—y )y ==8
2

y0-7y3-8=0. y =z, z2-7z-8=0,
z1=8, n=-1; y3:8 203071 y3:—1, =2, »m=-1;

X =7-8 v =T+, x=—1; x,=2. Ortser: (—1; 2); (2; -1).
4
7 yt=s,
2 4 Y
= 2
0) {x 2+y > x==, 4+y8—5y4—0. y4= ,
xy© =2; y
yioﬂ

22 -5244=0, z; =4, z, =1; y* =4, y* =1, ylzﬁ,
V2 =2, y3=1 y4=-1 x; =1, xp =1, x3=2, x4 =2.

Orsert: (1; x/E); (1; - x/E); (2; 1); (25 -1).

%+y3:9,
3 3 4
B) {x =02 8+y°-9y°=0. y' =z,
xy =2 y
y#0;
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22 -9248=0, z; =8, zp =L yi =8, y3=1, ¥ =2, y,=1;

x1=1, x,=2. Otser: (1; 2); (25 1).
151
I 1 x y
PR 1Y 1 0 11
R [ ——] b =13, 25—t — =13,
—2+—2=13, y y J y y
b y x#0,y#0;
%—24—12:0; l:z,
y y y
) 1 1 1 1
-5z+6=0, z; =2, =3; =—, ==, X ==, Xp =—.
z —Jz 21 2 y12y231223
OrtBer: l;l; l,l .
3°2 2°3
x=5y=17, x=5y=17, _ _ B an.
184. a) {ax—yz—?:; {—5ax+5y:15; x—5ax=22, x(1-5a)=22;

1 1
npu a # i 1 pemienue; npu a = 5 HET pelleHUH;

x+2y=a o
0) V=% ecim a=2,5— 6eCKOHEUHOE MHOKECTBO PEILICHHI;
2x+4y=5;

eclu a # 2,5 — HeT peleHuil;

x+ay=2, —3x—3ay =-6, B o A
B) {3x—2y:—6; {3x—2y:—6; 3ay-2y =0, y(3a+2)=12;

2 . 2
ecau a= 3 OeCKOHEYHOe MHOYKECTBO PEIISHUI; ecnu a# 3 OHO

pelieHue;

> r= 2 npu a = 2 — 6ECKOHEYHO MHOTO PEeIICHHUH;
2x -2y =2a; ’

1 o
IpH a # 5 HET PEelICHHUH.

185.
13x-2
2 2x>3-—1—> 22x>33-13x+2,
x 2 3x—-20  |3x+12(x-7) < 2(3x - 20);
R

175



http://alexbooks.ucoz.com

el —p—

OtBet: xe(]; 4%) .

o|&

x+1 x+4  x-1
x— - < -2, |12x=6(x+1)—4(x+4) <3(x-1)-24,
6 1< { (r+1) —4(x-+4) <3(x—1)

15x-25<x L3 —% <235
12x—6x—6—-4x—-16<3x-3-24, |—x<-5, |x>5,
0,5x <2,5; x<5; x<5.
OTBeT: HET pelIeHui.
5 X X X (6(x+1)—dx = 3(x—1)—12x— 24,
2 3 4 0,5x+x<2;
0,5x<2—x;

{6x+6—4x23x—3—12x—24,

L,5x <2; WW"

1x>-33, [x>-3, %
20 4

x<=: x<—.
15 3

OtBeT: x€[-3; 1%).

) 2B3x-1)<3(4x+1)+16, |6x—-2<12x+3+16, |-6x <21,
42+ x)<3x+8; 8+4x <3x+8; x<0;

x>-=35, . a .
{x<0. OtBet: x € (-3,5; 0).

17. CucteMbl MPPallMOHAJIBHBIX YPaBHEHMI
186. a) Jrofy=4 ~2x 2y =8, 50y=10, [y =2, y=4,
Wx+3fy =18 |24x +3,[y =18.
Jx—2=4, Jx=6, x=36. Otser: (36; 4).

Vx+yy =8 |Jx=8- ~
{J_f_ls (8 \/_)\/__15 8y —y-15=0.
ﬁ—z, 2 —8z+15=0, z1=3, z,=15,
Wi =3 v =5 m=9, »=25 Jx =8-3, Jx, =85,
x;1 =25, x,=09. Otset: (25;9); (9; 25).
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Wy =8 [6dx-2yy =16, - B
{N/_”«/1 19; {&+2ﬁyzl9. 74x =35, x=25,

5+24y=19, 2y =14, [y=7, y=49.  Omser: (25; 49).

Jr=12

12, Jy _.
){‘/_*'\/_ 7 %+ y—=7=0. 5 ’

y

2+z 7=0, 12422 -7z= 0, z; =3, z; =4, {Jy; =3

yi=9, y=16, Jx; =7-3, Jx; =7-4, Jx; =4, \Jx; =3, x, =16, x,=9.
187.

oy =30, [Jolr+r)=30, — . )
o [ g [V B s

J;:i, y#0, y+i—5:0. \/;:z,
5y
22 -5246=0, 21 =2, 2, =3, \Jy; =2, \Jy2 =3, ¥y =4, ¥, =9,

\/;=5—2, x; =9, \/g=5—3, x, =4 .0tBet: (4;9), (9;4).

X X =7 (x =7+3,
0) {x;y9 =7, {‘/:_yy_& {x;:yg; +
HTRCPSPES UILEUS U e

“/_ \/_ 6, “/_ \/_ {(x/;— y)-6:12,
Y {x Y= )1}2 {(\/_ \/_X\/;"' ) «/;+\/;=6;

{£+‘/\é22\/—8\/—4x164+\/—6\/§2y4

) {xy =64, e {\/E =38, {(12+y)y =64,

X=y+ x—y+8=20; (x=12+y;

R IS
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Vx+fy=26, 4 22
188. s _ 4 _ u”+v° =26,
88. a) {%4526. Yx=u #fy=v, {uw_é;

2 2 _
{(6‘6” VT =26, 36 12p402 402 =26,
u=6-v;

2 _ V]—l V2—
V2 —6r+5=0, {”l ;{uz_l 4y =5 Yx, =1, x =625 x, =1,

oy =1 4y; =5 » =1 y,=625. Otser: (625; 1), (1;625).

%_s g
3

33, _12 1
6) '\/; \/; 34a =—, {/; =2z,

xy=1 Y

y#0.

1 15 1 1
——z——=0, 472 ~152+4=0, z =4, z,=— =4, =
2 n 1= 2 2 yz 4
v =-64 -1 1 1

I R ey OtBet: (——; —64), (— ; 64).
X1 ——a, X, — _64. 64 64

J‘ V=s JAx-indx+in =5 [x+ir=5 .
f iy =1, |¥x -4y =1; ;
4y =b; {Zil’j:f a=3b=2 Yx=3, x=81; ¥y =2, y=16.

Otser: (81; 16).

{‘/_*'\/;—_3 {%/;4'%/;:_3’ IycThb Vx =a, {/;:b;

xy =8§; %/;-{/;:2.
{a+b:—3, {a:—b—3, ~b? -3b-2=0,
ab=2. (-b-3)b=2; b2+3b+2=0,

%/;:_19 y:(_1)39 y:_ln {/;:_23 x:(_2)33 X:—8;
y=-2,y=-8, Yx=-1, x=—1. Omser: (-8;-1), (-1;-8).
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18. CucTreMbl TPUTOHOMETPHYECKUX YPABHEHHH

sin x-cos y = 0,25,
189. a) {siny~cosx =0,75.

ClI0)KMM ypaBHEHHS, 3aT€M BbIUTEM U3 IEPBOrO BTOPOE YpaBHEHHUE:
sinx-cos y+cosx-siny =1, sin(x+y) =1,
. . 1 . 1
smx-cosy—cosx-smy:—z; sm(x—y):—;;

I
xX+y=—+2nn, neZ, - .
. 2x=—+2nn+(—1)k—+nk, keZ neZ,
x—y:(—l)k[—€j+nk, keZ, 2 6

x:£+nn+(_1)kl+ﬂ, keZ neZz,
4 12 2

2y:§+2ﬂ:n—(—1)k%—ﬂ?k, kezZ, nez,

b ¥ T Tk
=—+mn—(-1)" ———, keZ, neZ.
7 4 =D 12 2
Ortser: £+m+(_1)k£+ﬁ; E+7m+(—1)k+1£+ﬁ ,keZ, neZ.
4 12 2 4 1
X-y=—— Lol
6) 3 X—y= 3

cos? (mx) — cos 2 (ny) = 0; [(cos mx —cos my)(cos mx + cos my) = 0;

W™+TY . TX—T ™+ T w™—T
y~sm y~2005 y~cos Y _

—2sin 0,
2 2 2 2

sinm(x + y)sin(x — y)r =0,
sinm;nyzo,nnn sin =" — 0, wmi cos 2 =0, wmm
cosm;ny=0; m;ny=nm, meZ B —rk keZ
Tcx+ny=£+nl’ leZ, m_ny=£+nn, neZ.

2 2 2 2

x+y=2m,meZ, | 1 1
1) 1 2x=2m-—, x=m—-—, y=m+—, meZ,

X-y=-=; 3 6 6

3
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x—y=2k, keZ,
2) 1 k=——, peIIeHH HET;
X—y=——; 6

3

x+y=1+2l, leZ,

3) 1 2x:£+21, x:l+l, y=£+l, leZ,;
X—y=——; 3 3 3
3
x—y=142n, neZz,
4) 1 n=—=, HET pelIcHnH.
X—y=——; 3
3
Ortser: m—l;m+l s l+1;3+1 L, leZ, meZ.
6 6 3 3
sin x - sin 23 3
) [4sinx-siny =3, e 4 _,
tgx-tgy =3; mz} cosx-cosy
cosx-cosy
sinx-siny =—,
COSX-COSY = —, 41 sinx-siny+cosx-cosy=1, cos@x—y)=1,
COSX-COSYy =—;
7%
. . 1 1
smx«smy—cosx-cosyza, —cos(x+y)=5,

x—y=2mn, neZ,

1 2n
- _ =+== ;
cos(x+y) 5 x+y=t 3 +2nk, keZ; x+y:i27n+2nk, keZ;

2x:i2—;+2nn+2nk, keZ neZz, x:i§+nn+nk, keZ, neZ,
oo b1
y:i§+nn+nk—2nn, keZ neZz, y=i5+nk—7m, keZ neZ.

OrtBeT: (7—3t+nk+m; §+Trk—m1),(—§+rrk+rm;—§+ﬂk—m), keZ, neZ.

sin“ x = cos x - cos . .
) ) ) ) Vs I=cosx-cosy+sinx-siny, cos(x—y)=1,
cos” x =sin x-sin y;

X—y=2nn, neZ, x=2mn+y, neZ, sin2(21tn+y)=

=cos(2nn+y)-cosy, ne Z, sin’ y= cos? V, sin’ y —cos? y=0,

te’y=1, cosy=0, y:i§+nk, keZ, tgy=il,x=2nni%+nk, keZ.
T n T T
OtBeT: (Z+T[k+27m;z+ﬂfk),(—z+ftk+2nn; —Z+rrk),keZ, neZ.
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sin(x + y)
tgx +tgy =2, —_— 7 =
190. a) 1 COSX-COS y

COSXx-COS y IE;

2,

1
cosx~cosy:5.

IlepeMHOXUB ypaBHEHUS, TIOIYUUM:
sin(x+y) =1,

1
cosx-cosy:;; x+y:£+2nn, neZz,
b T 1
x=—+2nn-y, neZ, cos(—+2nn—y)-cosy=—, neZ,
2 2 2
cos(n —y)-cosy= ! sin y-cos y = !
> y y 5 y y 2
. fi T
sin2y =1, 2y=5+27ck, keZ, y=Z+7ck, keZ,

x=%+2nn—nk, keZ, neZ.

5nt
xty= R
0) YEo

sinx+cos2y =-1; sin[%c—yj-rcosZy =1

cosy+cos2y =—1, cosy+20052y—1=—1, 2c0s2y+cosy =0,

1
cosy(2cos y+1)=0, cosy=0 unu cosy:—z,

2 2
1 =§+nn, neZ, y, :Tn+2nk’ keZ, y3 =—Tn+2ﬂk, keZ;
St om
Xy=—=——-7n, neZ, xy=mn, neZ,
2 2
11n 1971

Xp=——-2nk, keZ, x3=——-2nk, keZ.
6 6

Otget: (mn; g+nn),(“n 2Trk;ﬁ+27rk),(%—2nk;—2—;+2nk), keZ,neZ.

6 3

. . 1
Sinx-Sm y=—
B) Y > IlepeMHOXUM ypaBHEHUS:

ctgx - ctgy = 3.
. . 1
sinx-siny=—,
34 sin x-sin y +cosx-cosy =1, cos(x-y) =1,
cosx-cosy =3
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x—y=2mn, neZ, x=2mn+y, ne”Z,
. . 1 . . | 1
sm(2rcn+y)~smy=z, neZz, smy-smyzz, sin y:Z’

sinyzil, y=(—1)k +Z +nk, keZ,
2 6
k T
x=2nn+(-1) [igj+nk, keZ, neZ.

Ortser: ((-1)F %+ k +2mn; (~1)F %+ k), ((~1)FH! %+ nk +2mn;

s

(—1k+! %Hck)keZ, nez.

cos2y+cosx =1, c052y+cos[§—yj:1,

T) n
x+y:E; x:E—y'
2 >

cos2y+siny =1, 1-2sin? y+siny =1,

—2sin? y+siny =0, siny(-2siny+1)=0, siny=0 wm siny = %

yW=mn, n€Z, Yy, :(—l)k %+Tm, keZ; x :%—nn, neZ,

T kT
Xy =——(-1)"—+mnk, keZ.
255 (=D .

Ortger: (g—nn; nn), (g—(—l)k%+ ks (—l)k%+ nk), neZ, keZ.

19. Cuctembl noKka3aTeJbHbIX
U JIorapu(pMHUYECKUX YPABHEHUH

X+y _ x+y _ o3 _
191.2) 10 7% 19T =9 Ixty=3 oy x=2, y=1.
3x—y—1 =1 3x—y—1 :30; x—y—-1=0;
2% ¥ =16, [20V -2V =16, 2’
6) =10, =10, 2= oy _16=0.
x+y=9; x=9-y; 2%
2=z, £—2—16=0, 512-2z% -16z=0,

z
22 4162-512=0, z =16, z, =—32; 2”1 =16, 2*? =—32 — pellCHHII HET.
y=4, x=5; Otser: (5; 4).
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x—) Rard x—y_ _
B) {(ﬁ) =25 J52 =52 =2, {x—y—4,

2 _1
6071 1. 6051 260, [6y—x—1=0; —x+6y=1
Sy=5,y=1, x=5. Ortger: (5; 1).
- 3+ -
F) 3% 437 =28, 327V 437 —28, 27.3Y +3Y =28, 28.37 :28,
x-y=3 x=3+y;
y=0, x=3. Otsert: (3;0).

192. a) 410g42x_y:_1 2x—y=-1, y=2x+1, {y::’,,
T s astosgy [5TM4sY =52 [5Y=5 lx=L

2 1 2'=u, 3=y,
2 430 =5 4.2 -3.3Y =5,

u+v=17, —4u —4v =-68,
4du—-3v=5;, |du-3v=>5

| {r‘ +37 =17 {2" +37 =17,

—Tv=—63, v=9, u=8; 2* =8,

3V =9; x=3, y=2.

380 _p (y4x=2 [x+y=2,
2x+ 2xty=4: 12 _g ¥=2%y=0
225y _ 16, x+y=4 [2x+y=4

. logﬁ(y—x):4, {3){ +2.34+x—2 =171,
37423772 =171, (y=4+x
3 42.3%2 2171, 3¥418-3° =171, 19-3* =171, 3¥ =9, x=2, y=6.

X o7y — v =
193.2) 27 =0 v oy, JUVE63,
3° 477 =16. utv=16;

{(16 —V)v =63,

16 16v—v2 —63=0, v> —16v+63=0, v, =7, v, =9;
2 2
w=9, uy=7; 3* =9, 3 =7, x,=2, xy=logs7; 7 =7, 7 =9
=1, y=1log,9. Otser: (2; 1); (log; 7; log; 9).
{3* ooy, |3 27=T7,
6 bl

X
x 32=y, 2=y,
3 -2V =7, 32 -9V =7,

2_.2 _ = =
u*—v =77, |Tu+v)=T71, jJu+v=1], W=9, v=2
u-v=7, u-v="T, u-v=7,
X
32 =9, %:2, x=4,27 =2 y=1. Otser: (4; 1).
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4% —4Y =63, u—v=063
(63+v)v =64,
u=63+v;

4" = —64 — ypaBHeHHE He UMeeT cMbIcia; 4" =1, x = 0;
4 = —1 — ypaBHEHHE He UMeeT cMBICTa; 4 = 64, y=3.

x40 = =
5) {4 464 o, {uv 64,

V+63v—64=0, vy =—64, vy =1; u; =1, uy =64;

X

X X

X_ y__ — — —

r) V27 =37 =T, 92 p¥_ 5 2¥ 22 _p-0. Ilycts 22==2
2 3V =5,

>

N | =
N | =

Torma z2-z-2=0, z1=2, zy =—1; 2% =2, 2% =-1— ypaBHEHHE

HMeEeT CMBICIIA; %: I, x=2;2"2-3"=-5 3=9, y=2.

lgx-lgy=1, u-v=l1,
194. a lgx=u, lgy=v,
) {lg2x+1g2y—5. L {u2+v =

u=1+v, o 5
(+ )2+ 2 _s 1+2v+v° +v° =5 2v- +2v—4=0,
v v: =93;

v2+v—2:0, vi==2, vy=0L uy=-1 uy=2; lIgx=-1, lgx =2,

x10,1, x, =100; lgy=-2, lgy =1, y=0,01, y =10.

Otser: (0,1; 0,001); (100; 10).

x>0,y>0, x>0,y>0,
2 2\ _ 2 2 _

log, (x“ +y°)=log, 32, <x"+y° =32,

6) {10g2(x2+y2)—5,
log, x+log, y=log, 16; |xy=16;

2logy x+log, y=4;

16 2
x=18 %erz =32, y* -32y2+256=0, (»>-16)* =0,
Yoy

» =4, y, =—4—mua ynosnersopser ycnosuio x > 0; x; =4 . Otser: (4; 4).

B) {lgx‘lgy:7’ {”0’ 2lgx =12, lgx=6, x=10%; 6+lgy=5,

lgx+1lgy=5 |y>0;
lgy=—1, y :%, Otser: (10% 0,1).

x>0, x>0,

1 _
logz(x+l)=log2(y+zj, x+1>0, x> 1’1 x>0,

1
r) ’ y+Z>0, y>_Z’ y> i
log, x—2log, y—z =0 1 0 1 2
—=>0 |y>—;
7 2 7 2
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x+l=y+— xX— -3
Yy 5 y } 1 2 3
e[y d 2 - y_l 2. y > y 4 5
2)° 2)°
2 1 3 2 2
Yooy mye =0, yT 22ysl=0, (y=D7 =0, y=1 x=0.25.
y-logz x=1, y=1+log x, y=1+log; x,
195. 2) {xy :312; x>0, x#1. ylogy x=12logy 3; |(1+log; x)logz x=12.

logy=z, (1+2)z=12, Z2+2z-12=0, z; =4, z,=3;

logsx; =4, logyx;=3; xlzé, =21, y=1-4, y=-3,

1
w=1+3, y=4. OrBer: (E;_3); (27; 4).
2, 2
0
31+10g3(x2+y2) =15 x2 +y2 #9,
0 y ’ x“ =y #0,
logz(x“ =y~ )—logz(x—y)=0; x>y
logy (x*+y%) _
3.3%%3 =15,
) 2 3(x2+y2):15, 3(1-y)% +3y2 =15,
* ) oy (x+y)=1 x=1-y;
xX=y

3-6y+3y"+3)°—15=0, 6y —6y—12=0, y" —y—2=0,
=2, »=—1; x;=—1, x,=2; (-1;2)—He ABIAETCA PEILICHIEM CHCTEMBI.

B) logs x+3087 =7, logs x+y=7, y=T7-logs x,
x¥ =512, ylogs x=12logs 5; | y(logs x) =12;

(7-logs x)-logs x=12. logsx=z, (7—-2)z=12,
Tz-22-12=0, 22 =72+12=0, z; =3, z, = 4; logsx =3,

x1 =125, y1=4; logs x, =4, x, =625, y,=3.
Otset: (125;4); (625; 3).

22 5-()62 - 2):25,
; {Slﬂogs(x ) s, B yz)’ {xz 2 =s,
22 -y . PR
logslx” -y )=10g5(x+y); Tty =1 x—y=1
x+y=5, B _ . (-
{x—y _ X= 3, y=2. Oteet: (3;2).
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) . o logy x—2logy y=0,
196. a) {"f” PSR FE, LY S
X0 =2y =8 x>0, y>0;
x=1% ' =2)*~8=0, y=2 um y=—-2 — He YJIOBIETBOPSET YCIOBHIO
cucremer, y=2, x=4.0OtBer: (4;2).
32 34 (vs0, ys0,

Wr—y _
6) {3 TE8L g [ =1g103, {2Vx —4y =4,

lgm=l+lg3; x>0, y>0 Xy =30;

x>0, y>0,
2Wx -y =4, Tyers vx=u, [y =v, torma {iuv_;};04
Vx [y =30. ’

{VZZM—4,

2— - = 2— — = = =—3:
w-(u—4)=30; 2u” —4u-30=0, u"-2u-15=0, u; =5, u, =-3;

v; =6, vy =-10; \/; =5, J_ = -3 — ypaBHEHHE PELICHUI HE UMEET;

x =25, ﬁ =6, J_ =-10 — ypaBHCHHE pEIICHUH HEe UMeeT; ) = 36.

x>0, y>0,
x=y?, yt-5y?+4=0,

logg x—1o =0,
) { g9 g3 Y
x2 —5y2 +4=0;

x? —Sy2 +4=0;

y=2, x=4; y=-2 — He yIOBIETBOPSET yCIOBHIO;
y=1, x=1; y=-1— He yIOBJIETBOPSET yCIOBHUIO.
Otser: (4;2),(1;1).

" 2log, x—3% =15,
3V log, x =2log, x+37H

2u—v =15,

IT 1 = ) =
ycrb log,x=u, 3"=v, Torna {v‘u:2u+3v;

v=2u-15, 2 e _
{(2u—15)u=2u+3(2u—15); 2u” —15u—-2u—6u+45=0,
2w —23u+45=0, u; =9, uy =2,5; v; =3, v, =—10; log, x; =9,

log, x; =2,5, x, =512, x, =2%%, 37 =3, y, =1, 3¥ =—10—  ypaBHeHHe
He umeet cmbicna. OTBeT: (512; 1).
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20. 3agayu Ha cocTaBJIeHHe YPaBHEeHH
U CUCTeM YpaBHeHUii

197. Tlycte X KM/4 — CKOPOCTh aBTOOyCa MO CTApOMY PACIHCAHUIO,
torna (x + 10) kM/4 — CKOpPOCTh IO HOBOMY PACIUCAHUIO; [ — BpeMs

2
JBIDKCHUS TI0 CTapOMy paclUCaHUIo; (f — g) — BpeMsl IBWXKEHHS MO

HOBOMY pacnucanuio. COCTaBUM CHCTEMY YpaBHEHHMH:

X-1=325, xo32
2 t
(x+10) 1= | =325; 2 20
3 xt—§x+10t—?=xt;

2x+300-20=0, —3—f5+15t—10:o, 302 -2-65=0, 1, =5,
26
t2 = —? — HEC ABJIACTCA peﬂleHI/leM J1(0) CMI)ICﬂy 3aga4u,

x=325:5=65 (km/1); x + 10 =65+ 10 =75 (km/u).

OTBeT: CKOPOCTh aBTOOyCa MO CTapoOMy pPAacCIUCAHUI0 65 KM/4, 10
HOBOMY — 75 KM/4.

198. ITycTh ckopocTh TeueHus: x km/4, Torma (15 — x) kM/4 — ckOpoOCTbH
JIOAKM TIPOTHB Te4eHHs u (x + 15) KM/4 — CKOPOCTH JIOJKHU O TEUEHHIO.
MO’KHO COCTAaBHUTh yPaBHEHHUE T10 YCIOBUIO 3a1a4H.

1 1
139—  139—
. o 418 418

A415 T5—x 0 3(x+15)  3(15—x)
418(15-x)+418(x+15)=60(15x?), 418(15 —x + x + 15) =30(15* — x%),
209-30 = 30-(152 —x2), 209 =152 —xz, x?= 16, x; = —4— He sABIAETCS
peuieHueM: x, =4. OTBET: CKOPOCTb TeUeHHs: 4 KM/4.

=20, x#15, x#-15;

199. IlycTh x KM/4 — mepBOHAYaNbHAas CKOPOCTh; ! — BpeMs B IyTH,

toraa x - ¢ = 220; (x + 5) KM/94 — HOBast CKOPOCTh, (f — 2%) 9 — Bpems,

o 1
3aTpauyeHHOE Ha OCTaBIIMUCH MyTh, TOrma 2x + (x + 5)(t — 23) = xt.

ITonyuum cucreMy ypaBHEHMMA:

x-t =220, t=—220,
1 X
2 —2—|=xt
x+(x+5)[t 6] L 2x+xt+5t—2%x—% = xt,
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_220

¥ 3220 X 65 6600 x%—65x =0,
St——x——=0; o 6 6

6 6

x> +65x—6600 =0, X1 =55, xp =-120— HE ABJIAETCSA PELICHUEM.

OTBeT: mepBoOHaYaIbHAs CKOPOCTh 55 KM/4.

200. Ilycte u xM/u — ckopocTh | Termoxona, torma (x + 6) km/4 —
CKOPOCTH BTOPOTO TEIUIOX0/a. T.K. OHM JBUTAINCH HEPIEHANKYJIISIPHO:

(2%)% + (2(x+6))% = 60%, 4x* +4(x+6)> =607,
4x% +4x% +48x+144 =3600, x* +6x-432=0, x; =18, xp = 24—
He pemeHue. x + 6 = 18 + 6 =24 (km/u). OteT: 18 kM/4, 24 KM/4.

201. ITyctp ¢ — Bpemst 10 BcTpeuu mepBoro tena; (¢ — 5) ¢ — Bpems
JBI>KeHUs BToporo Tena. IlyTs nepBoro tena:
1246(-1)

=6t+3> —3t =32 +3¢.

IyTs BTOpOrO Tema: 12(t— 5). 312 +3t+121—60 =390 ,

2 +51-150 = 0, =10, t, =-15— He SABIIETCA pPEUICHHEM, T.K. MBI
MOJIB3yEMCS TIOJIOKUTEIIEHBIM BPEMEHEM. Ortser: 10 c.

202. ITycTth n — THEBHASI HOpMA TIO TUTaHY; TOT/Ia
2160  2320-3n

n n+80

+4, 21601 +80-2160 = 23201 — 3n> +4n° +320n ,

n? +480n—172800 =0, n; =240, n, =—700 — HE MOXKET BEIpAXKaTh 00BEM
IpyHTAa. Otgert: 240 v’

203. IIyctb x — uymcno nHel, HeoOxoaumoe | Opurane, Torma x + 6 —
4HCIIo THEeH, HeoOxoaumoe BTopoit Opuraze. Fimeem ypaBHeHue:

1 1 1

—+ =, X2 +6x—8x+24=0, x> —2x—24=0, x, =6, x, =—4— He

x x+6 4

MOXKET BBIpaXaTh YUCHO AHEH; x + 6 =12 OtBer: 6 auel, 12 queil.

204. Ilyctp 3aTpeboBanM X MallMH; TPy30NOABEMHOCTh Ka)IOH
60

MamHel — . FIMeeM ypaBHeHHE:
X

80 0520 120+ 4)—(x+4)x =120x, x2+4x—480=0,
X x+4

x1 =20, x, =-24 — He ABISIETCA PEIICHUEM.
Ortsert: 20 MaIuH.
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205. Ilycts x% Meau B mepBoM Kycke, (x + 15)% wMeau Bo BTOpoMm
Kycke. IMeem ypaBHEHHE:

100 4.1
2:100 , 3100 _ 30 501750 +40x = 3x2 +45x, x2 ~15x-250=0,
X x+15
x1 =25, x, =—10 — He sABIsIETCA PEIICHUEM. Ortset: 25%
40
206. Ilyctp x T — OBUIO KOJNHMYECTBO PACTBOpPa; — — IIPOLEHTHOE
X
CoJIep’KaHHe COJIM B IIEPBOHAYaJIbLHOM pacTBope; x + 200 — Konn4ecTBo
40
HOBOTO DPAacTBOPA; o0 NPOLIEHTHOE COJIEPKaHUE COJIM B HOBOM
X+
40 40
pactBope. Ilo ycnoBuio 3aaun uMeeM ypaBHEHUE: — — =0,1
x x+200

40x + 8000 — 40x = 0,1(x* + 200x), x* +200x — 8000 = 0, x; = 200,

X, =—400 — He ABNIAETCS pEIICHIEM IO CMBICITY 3a1a4H.

% -100% = 20%, 200-40 =160 (T). Otset: 20%, 160 T BOABL.
207. Ilycte X — CKOPOCTh TpeThEl MaIIMHBL, ¢ — BpeMs JBIDKEHUS
TpETbel MallIMHbI O BCTpeuH ¢ nepBoil. COCTaBUM CUCTEMY:

20 +40¢
xX=—-

s

xt = 40-L 4+ 401,
2

3
X[HEJ =50-2+50¢ xt+%x=100+50t;

1004500 — > x =20+40r, 80+10t =>x, 80+10¢=| 22400} 3 ,

2 2 t 2
160 +20£% = 60 +120¢, > +2t-3=0, f,=1, ,=-3— He  sABIAeTCA
peurenuem 3amaun; x =20 + 40 = 60 (xm/9). Otget: 60 KM/4.

208. ITycts V' m/c — ckopocTh Toe3na; S M — JuinHa moe3na. S= 7V,

14
V:M, 25V =378+7V, 18V =378, V =21(m/c);

S=7-21=147 (m). Otget: V=21 wm/c, §=147 m.
209. Ilycts V| kM/4 — IepBOHaYajIbHAS CKOPOCTH MEPBOTO MEIIEX0/1a;

V, km/4 — BTOpOTO memexona. Mmeem : 5(V; + 1,) = 50,
SV S0 _,

Va4l ¥—1
Shn =D =G0=5n)(, +1) =20/, + DV = 1);
V2 = IO—VI 5 HOSTOMY

Vi+V, =10, ¥, =10-V};

s
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VIR~ D~ (50-5V)(10~V; +1) =200~ 1 + D4 - 1) ,
Vi +38V, —264=0, V,=6 kMM, V,=4 KM/,

OtBeT: 6 KM/4, 4 KM/4.
210. Ilycte pnBuraTeneil Tuna 4 W3TOTOBWIIM X IITYK Uy — TUOa B.
2x+3y =130, {x:80—2y,

x42y =80, |160—4y+3y=130; ¥ =30 ¥=20.

CocTaBuM cHCTEMY: {

Ortser: 20 gurareneii tuna A , 30 geurarenei Tumna B.

211. Ilyctp x nHeWd HYXHO mepBoMy pabodyeMy, TOrja BTOPOMY

HeoOxoaumo 25 — x. CocTaBuM ypaBHEHHE, IPUHSB BCIO paboTy 3a 1:
11 1

12 2x 2(25-x)
x?—=25x+150=0, x; =15, x, =10. Torga BTOpoii COOTBETCTBEHHO 3a 10

u 15 guei. Ortsert: 15 gueii u 10 qHei.

; X(25-x) =6(25—x)+6x, 25x—x° =150-6x+6x,

212. IlycTh x Macca TepBOH KUIAKOCTH, Toraa Macca Il B cmecu 60 — x.

o X o - X o
O0beM TepBOU KHUIKOCTU 3’ 00BeM BTOpOM , 00beM Bceit

> s

X 60 —x
CMeCH —— + ———, IUIOTHOCTb CMECH PaBaia
60:| = O0-x|__ 6048 288 YCJIOBHIO 8- 288 =X,
1,2 1,6 4x+3(60—x) x+180 x+180

OTKyZa X+ 180x — 2304 = 0, x=12 wm x = -192 — He ABIsIETCI
peLICHUEM.

8
CHGHOB&TGJ’ILHO, npu x = 12 MIOTHOCTH cMecHu paBHaA 0 , TO €CTh

X+
1,5 F/CM3; nepBoi xuakoctu 12 v, BTopoii — 48 r.
Otser: 121,481, 1,5 r/em’.

213. [Iycte x — Macca cepeOpa B ciiaBe, Toraa m + 3 cepedpa coCTaBUT
90%, a macca cepebpa B HeM paBHa x + 3; TakuM 00pazoM,

9 o
B(m+3) =x+3 . B craBe maccoit m + 2 cepebpo cocraBut 84%; HO
cepebpa B H00aBICHHBIX 2 K CIUIABa COJACPKHUTCS 2 -EKF = S KT,

9
MO3TOMY B HOBOM CIUIaBe cepedpo  COCTaBHT (x+g] KT u

84 9
—(m+2)=x+—. Ilomydnm cucremy:
100( ) 5 y y
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9m+27 =10x+30,

%(m+3)=x+3, 9(m+3)=10(x+3),
{21m+42 =25x+45;

B4 ayeys D, |21+ 2) =250+,
100 5

_10x+3
{9m210x+3, mETy
21m =25x+3; 21.10)(:94—3:25)”_3;

T 10x+3) = 25x+3,
70x+21=75x+9, 5x=21-9, x = % x=24, m:&g“” m=2T.

m=3. 2.4%— a%, 3—100%, a:z—;‘-loozzm%.

OTBeT: Macca cIuiaBa 3 Kr, IpOIIEHTHOE coepkanue cepedpa 80%.
214. Tlyctp nepsast TouKa JejaeT 000poT 3a X ¢, Toraa Bropas — 3a (x + 5)

60
C. Torz[a 3a 1 MuH. nepBas TO4YKa CACIaeT — 060p0TOB, BTOpad 5
X X+

o6oporos. Ilo ycnosuro S0 _ 60

= 1, 3HauuT 60(x+5—x)= x(x + 5),
X x+5

x>+ 5x—300=0, x=-20 (ge moxxomur) wiu x = 15. Tomyunnu, uro
repBasi TouKa JiesaeT MOoJIHBIH 000poT 3a 15 ¢, BTopas 3a 20 c. CxopocTtb
nepBoii Touku 4 m/c, Bropoit 3 m/c. Otset: 4 M/c, 3 m/c.

215. TlycTp yncno aecsaTkoB a, uucio equnun b. Yucno pasuo 10a + b.

2 2 2 2
@+ =13; 10a+b-9=10b+a. {¢ +b" =13, Ja7+b" =13,
9a-9bh=09; a-b=1,
(b+1)?+b% =13, b>+2b+1+b> =13, 2b*>+2b-12=0, B> +b-6=0,

b=2 wmm b =-3 —ne undpa. Ilo cmeicay b >0, nosromy b=2, a=3
1 UCXOAHOE YUCIIO paBHO 32. Ortset: 32.

216.
a’>-b*=55a,beN. (a—b)a+b)=55, npuuem a-b, a+b-—
HarypaibHble unciia. Ho 55=55-1=5 - 11, nosromy simbo

a-b=1, 6o a-b=5,
a+b =255, a+b=11.

W3 nepBoii cuctembl 2b =54, b=27 u a=28;
n3 BTOpO# cuctemsl 2a =16, a=8 u b=3.

Otser: 27 u 28; 3 u 8.
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§ 5. IIpousBoaHas, nepBoodOpasHas,
HHTErpaj U UX MPUMEHEeHUs

21. IlponsBoanasi

217. a) Af = f(xg +Ax)— f(xg),

1.o 1, 1 5 5 1 Af 0,05
=) " —=-1"==Q1"-1")=—-0,21=0,105, —=——-=1,05;
Af 2() 2 2( ) 5 A ’
A 01 10
6) Af =+221-1-+2-1=11-1=0,1, 2L = > -~
) o Ax 021 21
A 04
B) Af =3-2(2,2)—(3-2-2)=3-44-3+4=—04, L ="""—_2;
) Af (2,2)—( ) A 02
1 1 1 10 11
r) A = ——=—l=——l=-=—,
) &f LI+1 1 21 21 21
_u
N __21_ 10 110 5
Ax 0] 21 21 21°
218.

, . . x+Ax)— f(x o 1-4(x+Ax)—-(1-4x
8) f(0= lim L = i LOFAN =Sy 1o A0 -0229)
Ax—0 Ax—0 Ax Ar—0 Ax

P 2 ) L2 ST /S S
= lim = lim———=-4;
Ax—0 Ax Ax—0 Ax
, LS+ AN —15%% . 15x% 4 3xAv+1,5A%x —1,5%°
0) f(x)=hm¥:hm =
Ax—0 Ax Ax—0 Ax
:1imM:ﬁm(3x+l,5Ax):3x; npu x, =2 umeeM f'(x) = 6;
Avos0 Avss0
, . 3(x+Ax)+2-3x-2 . 3x+3Ax+2-3x-2
B) f(x)= lim ( ) = lim =
Ax—0 Ax Ax—0 Ax
. 3Ax
=lim—=3;
Ax—0
. , x+A) +1-x% -1
D) £ = Jim =58 .
Ax—0 Ax
43P Ar 43 x4 AP +1-x3 -1 Ax(Bx? +3xAx + A%x)
= lim =1 =
Ax—0 Ax Ax—0 Ax

= lim Bx? =3xAr+A%x) =3x%; mpu xo=—1 umeeMm ['(xp)=3.
Ax—0
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219. a) f(x)— —x —%x3+;x2—x+5 Fl)y=x3-x*+x-1;

6) f(x):(4—x ysinx, f'(x) = (4—x?) -sinx+(4—x*)(sinx) =
:—2x-sinx+(4—x2)cosx;

B) f(x)=(x2+5)(x =2x+2), f'(x)=2x(x’-2x+2)— (x> +5)(3x*-2) =
=2x* —4x? +4x-3x* +2x2 —15x2 +10=—x* —17x% +4x+10;

F) f( )_ COS X

—smx(2—x3)—c0sx'(—3x2) _ —2sinx+x> sinx+3x? cosx
3 - 3\
2—-x 2-x

220. a) f(x):i}—i/;+i:3«x_3—x5 +5-x 3,
x

{/_

Fl(x)=3-(- 3x‘4)——x 545

S =

6) f(x)=Q2-x)tex, f'(x)=

/—\/ﬁ\
xglﬂ
—
“
+
g |
@ ||
by

-3x
B) f(x)=" o0
Py BP 2D _ 367 -346r420 474383
(-2 (1-29° (1-299
) f(x )—Sm—x, () = Sosx(-2cosx) —sinx-2siny __ cosx—2

(1—2cosx)2 (l—Zcosx)2

221.a) f(x)=2"+lgx, f'(x)=2"In2+ ! ;
xIn10

6) f(1)=eF +2logs 2x, f1(x)= -3¢ 4= 3¢ 42,
2xIn3 xIn3
B) f(x):x2.52x’ f'(x):2x'52x+x2'2'52x'1n5:2'52x'x(1+xln5);

l(ex +e ) —Inx(e® —e™)

N )= )=

e’ +e”’ (e* +e

—X)Z
222.
a) f(x)=sin3x+cos5x, f’(x) =3cos3x—5sin5x ;

6)f(x)—\/1+x+ flay=—2 6

n’ | e (1+x2)3 (2x-n*
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B) f(x)=(3-2x), f'(x)=53-2x>)* (=6x%)=-30x>3-2x")*;
r) f(x)=1g(30) + 3t )

3 3.2 1 6

+ = + .
3xIn10 In10
i cosz(Zx—gj i c0s2(2x—gj

f'x)=

223.
a) f'(x)=4x> —4x, 4x° —4x=0, 4x(x>-1)=0, x=0, x, =1, x3=—-1;
0) f'(x)=3cos2x—5cosx—1, 3cos2x—5cosx—1=0,
6cos’ x—3—5cosx—1=0.cosx =y, 6)°—5y—4=0,
fli - L COSX*lifHe MMEETCMBICIIA;
N Ty 12 ’
1 2
cosx=——, x:i—n+2nn, neZ,
2 3

B) f'(x)=—-x*+10x* -9, —x*+10x>-9=0, x*-10x2+9=0;
IlycTs x2:y, TOrIa y2—10y+9:0, n=9, »n=1I,; x2:9, x2:1;
x1=3, =3, x3=1, x4=-1;

r) f'(x)=1-2sin2x, 1-2sin2x =0, sin2x:%, 2x:(—l)k%+nk, keZ,

x=(-nk £+n—k, keZ.
12 2
224, yJ
a)l) a) f'(x)>0 BTOYKE X3;
0) /'(x) <0 B TOYKAX X, Xs;
B) f'(x) =0 BTOYKaxX X, H Xy \/
2) a) f'(x) >0 mpu x € (x2; X4); . . L\l
6) f'(x)<0mpu x € (a;x2)I(xs; b); a % x0f x x ox \ x
B) f'(x)=0 mpu x; ¥ x4

3) OyHKIHA UMEET IPOU3BOTHYIO
BO Bcex Toukax (a; b). p
6)1) a) f'(x)>0 BTOYKAX X; U Xg; ¥
0) f'(x) <0 B TOUKE Xq;
B) f'(x) =0 B Xy, X3, X4, X5, X7.
2) a) f'(x)>0mpu x € (a; x2)U (x7; b);
0) f'(x) <0 mpu x € (xs5; x7);
B) f'(x) =0mpu x € (xp; Xs) ©UBX7.
3) ®yHKIMSI HE UMeeT POU3BOIHON
BO BCEX Xy, X5.
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B)1) &) f'(x)>0x 1 xy
0) f'(x) <0 Bx3, X
B) f'(x) =0B Xy, ¥ Xs.
2) a) f'(x)>0mpn x € (a;x,) U (0; x5);
6) f'(x)<0mnpn x € (x3 0)U (xs; b); a X X 50| % X Ep ¥
B) f'(x) =0Bx; U xs.
3) IlpomsBoxHas He cymiecTByeT B Touke (.
nl) a) f(x)>0 Bxy Y
0) f'(x)<0 Bx), X5, X
B) f'(x) =0Bx4 \r, //\ 5
2) a) f'(x)>0npu x € (x2X3) ; z \7 NS -c\ Fd
6) f'(x)<0npu x & (a;x)U (x5 b;
B) f'(x) =0Bx,.
3) IlpomsBomHas He CYIECTBYET B X,.
225. y
a) y'(x))>y'(x3);
0) ¥'(x1)>y'(x3); /\
B) y'(x)=y"(x4); T EREE A A A
r) y'(x3) <y'(xs). ‘/ \./
226. ¥
a) y'(x) <y'(x3);

6) ¥'(x3) > y'(xs); /\
B) y'(x4)=y'(xs); > :;:O/x ) nb
) Y'(x)> (). NGA '\x

227.

@) = -(vw) =u'(vw) +u(vw) = 'vw+u(Vw+w) =uvw+w'w+uw |

o

4TO TpeOOBAIOCH JOKA3aTh.

22. [IpumeHeHUe MPOU3BOAHOM
K HccJieloBaHuI0 GyHKUMi
. 1
228. f(x)~(xg)+[(xg)Ax ; a) f(x) =5x3 -x, fl)=x>-1,

F(xp) = £(2)+ £(2)-0,0057 =§—2+3-o,0057 =%+o,0171 =

=0,6667+00171=0,6838;
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F(%) ~ Q) - £'(2)- 0,021~ 0,6667—0,063~ 0,6037~ 0,604;
1

6) f(x)=2+4x—x> +Zx4, f'(x)=4-2x+x>; x; =3+0,005,

f(xl)zf(3)+0,005f’(3):2+12—9+%-81+0,005(4—6+27):

=5+ 20% 0,005-25 =5+20,25+0,125=25375; x, =2-0,02,

f(xz)zf(2)—0,02f’(2):2+8—4+%-16—0,02(4—4+8):

=10-0,02-8=10-0,16=9,84 .

229. a) /9,009 =,/9(1+0,001) =3{1+0,001 ~ 3(1 +% -0,00 1] =3+0,0005=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) /8,008 =3/8(1,001) = 23/1+ 0,001 ~ 2[1 +%-0,001j ~2 +§- 0,001 ~

~2+0,666-0,001=2,006.
230.
a) f(x)= —éxs +4x> = Tx+18, D(f)=(=c;0), f'(x)=—x+8x—7.
— T —

o
o O
7

KPUTUYECCKHUE TOUYKU:

F(x)=0, —x* +8x-7=0, x> ~-8x+7=0, xy =7, x, =1;
f(0)<0, f(2)>0, f'(8)<0;
f(x) Bospacraer npu x € [1; 7], yObiBaeT npu x € (—oo; 1] L [7; ©0);
Xmin = 1, Xmax = 7.
. 2x2
0) f(x):g, D(f)=(-;3)U(3;0),
B 4x(3-x)+2x%  —4x? +12x+2x> B -2x% +12x

S T T e v

—2x2 +12x -+ t+ -

Kpurnueckue Touku: o
(3-x)2 0 3 6

—2x2+12x=0, —x(2x-12)=0, x; =0, x, =6;
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S =D <0, f'M)>0, f1(4)>0, [(7)<0;

f(x) Bo3pactaer nipu x< [0;3) u (3;6], yosiBaet npu xe (—0;0] U [6;0);
Xmin = 0, Xmax = 67

3
B) £ =2 ), DU = (),

f’(x)=%~(4x3—4)=2x3—2; (=0, 26 -2=0,

- +
___,_?—,
23 -1)=0, xX*=1, x=1.
f'(0)<0, f'(2)>0, f(x) Bo3pacraer npu x € [1; ), yOpIBaeT mpu
x € (=905 1]; Xpmin =1;

r) f(x)= r"x D(f) = (~o0; ) U (4; ),

f'x)=

d-x-x(=) _4-x+x __ 4 ; mpu soboMm x = 4 x > 0,
-0’ @-»’ (-9’

nostomy (yHkuus Bo3pacraer Ha D(f), 5KCTPEMyMOB HET.
231.a) f(x)=cos2x—2cosx, D(f)=(—0;x),
f'(x)=-2sin2x+2sinx; —4sinx-cos x+2sinx =0,

—2sinx(2cosx—1)=0, sinx=0 WK 2cosx=1, x=mn, neZ WA

1
cosx=—, x=i§+2nn, neZ; f(x) Bo3pacTaer npu

X e[—%-ﬁ-Znn; 0+2nn} ) - r -+ snax f(x)

U{§+2nn; TC+27T}'Z:| ,nelz,
yObIBaeT Ha

X e[—n+2nn; —§+2nn} ) |:21[n; §+2nn}, nelz,
X min =—§+2nn, X min =§+2nn, Xmax = 0+2mn. ;

6) f(1)=2=sin. D(f)= (=550, f'(X)=—%cos§; —%cos§=o,

X
cos— =0,

X =
—=—+7mn, neZ, x=n+2nn, neZ,
2 2 2
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ST [ 3w ) — _
3o A5 —o—

n n
BO3pacTaer npu x € [t +4nn; 3n + 4nn], n € Z, yosIBaeT npu
x e [-n+dnn;, o+4nn],n € Z, xpn=n+4nn, n € Z,

Xmax = 3T +47mn, n € Z;

B) f(x)=2sinx+2cos2x, D(f)=(—o;®), f'(x)=2cosx—2sin2x;
2cosx—2sin2x =0, + - 4+ =
2cosx—4sinx-cosx =0, o O—0O0—70C >

Sn
6

SIE]
-3E]
[SIE]

. . 1
2cosx(1-2sinx)=0, cosx=0 WK sinx=—,

b KT
x=E+Tcn, x=(-1) g+nk, k € Z; BO3pacraer npu

xe _£+2nn; X iomm| U E+2‘fm; 5—n+2nn , nez,
2 6 2 6
yOBbIBaeT pu

I T St 3n b
x€(=4+2mn;—+2mn) U (Z=+2nn; =—+20n), Xy =—+2701;
(Ea2mn; 2w 2mn) O (o 2mn 2 2n), g =

Sm

T
xmax=?+2ﬂ:n, xmin=E+2m1, neZz.

r) f(x)=3x-cos3x, D(f)=(~0;®), f'(x)=3+3sin3x;

3_3sin3x=0, sin3x=1, 3x=~+2m, neZ.

x=—+

T 27n
6 3

, ne”z, + +

aH O

f1)>0, f (gj > (); BO3pacTaeT Ha (—o0; o).

232.2) f(x)=x>(x—-2)> = x* —4x® + 4x%; yA
1) D(f):xe(-0;0); 2) E(f):y e (-o0;0);
3) myma: x2(x—2)% =0, I
x1=0, x,=2;

0 1 2 oz
4) IPOMEKYTKH 3HAKOTIOCTOSHCTBA!

+ + +

O

0 2
f(=2)>0;/(5)>0;f(1)>0, y>0 npu mo00oM x;
198
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5) f(=0)= (1)’ (~x=2)? =2 (-x=2)" # f(x) =~/ (x),
HU YeTHasl, HU HeUeTHAs;
6) f'(x)=4x>—12x>+8x; HaiileM KPUTUUIECKHE TOUKH:

4x% —12x? +8x =0, 4x(x* —3x+2)=0, x; =2, x5 =1, x3 =0,
BO3pacTacT npu

x e [0; 1] U [2; ],

yObIBaeT mpu x € (—oo; 0] U

-+ - o+

ot

=0
W

2

UL 2], xpin =0, Xmin =25 Ymax =1, f'(3)>0, f(0)=0,
SM=1 f(2)=0;
x 16+x2 )

8
IO T

1) D(f):xe(=0; 0)U(0;0); 2) E(f):ye(-w;4)U4; ©);

3) Hynel HeT;

- +
4) 3HaKOTIOCTOSTHCTBO: o >
y>0 mpu x>0,y<0 mpu x <0; 0
16+(-x)>  16+x>
5) f(-x)= =— =— _
) [0 =5 =)
HeYeTHas, \/
y
, 2x~2x—!16+x2}2 Ao i
6) ['(x)= > = :
4x 4 '
C4x?-32-2x% T PR
4x2 :
a?om KPete. T -
4x? 2x2 ’
x2-16
7) KpUTHYIECKUE TOUKH: = 0, x,=4, x,=-4;
2x
f'5)>0, f()<0, f'(=D<0, f'(=5)>0; Xpx =—4,
f(_4) = _4’ xmin = 4) + — —_ +
—0—o0—0——>
f(4)=4, _4 0 4

Bo3pacTaet npu x € (—o0; 4] U [4; ),

y6biBaet mpu x € [4; 0) L (0; 4];
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B) f(x)=x>-3x*-9x;
1) D(f):x & (=o0; 0);
2) E(f):y e (-;0);

3) mymu: x> —3x—9x =0,
x(x>=3x-9)=0,

)C]:O,

3435 3-345
) s X3 = 5 5

2

4) 3Hak: f(20)>0;
- + - 4+

J
v

3-3ys O
2 2
5) f'(=x) = (—x)°> =3(=x?) = 9(—x) = —x> =3x2 +9x = f(x) = —f(x) —
HHM 4CTHAas1, HU HCUYCTHAA,
6) f'(x)=3x>—6x—9; HaiiIeM KPUTHIECKHE TOUKH:

3¢~ 6x-9=0, + -+
2 O

x —2x-3=0,

=3 =l o

BO3pacTtaet npu x € (—o; —1] U [3; ), yosBaer npu x € [-1; 3],

Xmax :_L Xmin = 3, f(_l) = 5, f(3) :—27;

W

N f0)=—"5; ”T
1) D(f):x e (~0;2)U (<2 2)U (2; o0); :
2) E(f):y e (—m; w);

. X _ _ L
3) Hynu: 4_xz—O,x—O, _:2._0 2
4) 3HaK:
+ ~— + —
o ——0O >
-2 0 2
SB3)<0,/(1)>0,/(-1)<0,/(=3)>0;
5) f(-x)=—— =—— % _ _ (yHKius HeueTHas;
4-(-0?  4-x?
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4-x? —x(-2x) 4-x?+2x? 244
6) f(x)=—— )26(2)6): x+2;C:x+22;
(4-x%) (4-x7) (4-x7)
x =2 2 — TouKkH pa3psiBa GYHKINH;
+ + +
-2 2 -

BO3pacTaeT npu x € (—o; —2) U (-2;2) U (2; ), f(5)>0,
f'(0)>0, f'(-5)>0, 3KCTPEMyMOB HET.
233.
a) f(x)=1-2sin2x;

1) D(f):x e (-o0; 0);

2) E(f):yel-L3];

3) maymu: 1 —2sin2x =0,

1
sin2x =—, 2x= _
2 T

- (—1)"g+ nk, ke Z,

x=(-DF %+nk, keZ,

4) 3HaK: O O o >
& S I3
12 12 12
5) f(—x)=1-2sin(-2x)=1+2sin2x # f(x)#—f(x)— HA dYeTHas, HU

HeuyeTHas,

6) f'(x)=—4cos2x;

s T Tn
KpUTHYECKHE TOUKU: —4cos2x =0, 2x =t ne Z, x =2t
n € Z; Bo3pacTaeT npu + - + —
—_—O0—O0—— >
3n T 3
Xe|——+m; ——+m|, ne”z, - R =
4 4 4 3 4

yOBIBaeT IpHU X € {—E-Hm; §+Tm:|, neZz,
xrnaxz—§+7cn, nez, xmngJrTrn, neZz, f(—§+rtn)=3, neZz,

f(%ﬂm):—l, neZz;
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7) nepuognueckas ¢ T = T7;
6) f(x)=cos?x—cosx; v

1) D(f): xe (- o)
2) E(f): ye[—%; 2

A ccanmn=

3) Hyu: cos™x — cosx =0, Pz 7
cosx(cosx— 1) =0, P
T
cosx; =0 wmmm cosx,—1=0, x :E-H'cn, neZ,
cosx, =1, x, =27k, k € Z;
4) 3HaK:
— + —
—0 e o o >
0 = 3 2
2 2

5) f(—x)= c0s? (—x) — cos(—x) = cos> X — cosx — UETHas;
6) f'(x)=-2cosx-sinx+sinx =sin x(1-2cosx) ;

KpuTHdeckne TOUKH: sin x(1-2cosx) =0, sinx; =0 win

1
1-2cosx=0, x;=mnn, neZ, cosx=5, x2=§+2nk,keZ,

X3 :—§+2nk, keZz, + - + =
—O0—0—0—0—0—>
t I n Sm
Xmax =TN, nEZ, -3 0 3 3

Xmin =§+2nk, Xmin =—§+2nk, keZ;

f(_ﬂj = _%, £(0)=0, f(gj = —%, f(m) =2; BO3pacraer npu

X e[—§+2nn; 0+2mn] U [%+2nn; n+2nn], neZ,

5
yOBIBaeT Ipu X € [27n; §+27cn] U [+ 27n; Tn+21tn; , neZ;

7) nepuomueckas ¢ T = 2m;

x .
B) f(x)—3—cos§ ;
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1) D(f): xe(-o;0);2) E(f): ye[2;4];
3) Hynu: 3—0053: , cos§=3, HET KOpHEH;
4) y>0 npu Bcex x € D(f);

5) f(-=x)=3—cos(— i) =3-cos > — YeTHAs,
2 - 4 -
6) f'(x):%sin%; —

')
v

0 n 4n

X

1. x
KPUTHYSCKHEC TOYKH: ESmE =0, —=mn, x=2nn, ne”;

Bo3pacraetr Ha [0+ 27nn; 2n+2nn], ne Z, yObiBaeT Ha
[2n+27n; 4n+2nn], n€ Z; Xy, =2n+4nn, neZ,
fQn)y=4, xp,=4mn, neZ, f(0)=2.

7) nepuoguyeckas ¢ T = 4m;
r) f(x)=sin? x—sinx;
1) D(f): xe(-0;0);

2)E(f): ye[—%;zu —n

3) Hynu:
sin’x — sinx = 0, sinx(sinx — 1) =0,

. . T
sinx; =0 wm sinxy =1, xy =nn, neZ, x,=—+2mk, keZ,
+ - - +
4) 3HaK: —0 o—0 3
0 T 2n

[SIEN e

5) f(x) = sin?(~x)—sin(—x) = sin® x +sinx # f(x) # —f(x) —
HU YeTHasl, HU HEUETHAs;

6) f'(x)=2sinx-cosx—cosx ;
KPUTHYECKHE TOYKHU: 2sinx-cosx—cosx=0,

. . 1
cosx(2sinx—1)=0, cosx=0, x:§+nn, neZz, smx:E,

——-———0>—0—0—0—>
_E n ® 5t 3n 13
2 6 2 6 2 6

X = (—l)k % + 1k, k€ Z , BO3pacraer mpu
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x e E+2Ttn; X iom U 5—T[+2Ttn; 3—n+21tn , yObIBaet mpu
6 2 6 2

x e —£+2nk; I ok U E+2Tck; 5—ﬂ:+2nk ,neZ, keZ,
2 6 2 6

X max =g+nn, nez, Xpn :(—l)k%+nk, keZ;

) A5 (2

7) nepuoamueckas ¢ Ty = 2.
234.

a) f()=+xInx;1) D(f): xe(0;00);
2

2) E(f): ——;oo);

) E(f) ye{ 27

3) mHynu: Jxlnx=0, x; =0,

x, =1 0eD(f);

4) 3HaK:
5) HU YeTHAasi, HU HEYeTHAs,

—0
6) y'(x)= ! lnx+«/;l= In x +£; 0
x

2/x X 2fx

KPUTUYECKUC TOYKU:
Inx +£:0, XNXH2X G nx+2x=0, x(nx+2)=0,
2x

2x\/;

x =0, Inx, =-2, 0e D(f), x, =€ %; BO3pacTaer mpu x > e~

v

—

yowiBaer mpu x € (0; €°]; xpi, =€ 2, f(izj __2
e e
- +
0 e !
7) He epuoIuIecKasl. ya\
X
0) f(x)=67;1) D(f): x&(-0;0)U(0;0) ; e:_\/
2) E(f): ye(-0;0)Ule;0); o
3) Hyneit Her; S 2 S -
4) 3HaK: .%‘ 2
- 4 X
‘6 Cd
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y>0 mpu x>0, y<0 mpu x <0;
5) f=x)="—=

—— f(x) #—f(x) — HA YeTHasA, HA HEYETHAS,
—-Xx xe

6) f'(x) = KpUTHYECKUE TOYKH:

- - +
e‘x—e’ e¥(x-1)

= =0, x=1
b b 9
x2 x2

yObIBaeT npu  x € (—o0; 0) u (0; 1], BO3pacraer npu
xe[l;o); xpip =1, f()=e;
7) HE epuoIUIeCcKast;
B) f()=2""";
1) D(f): xe(-o0; ©);

2) E(f): ye[%; ) ;

3) Hynel Her;

Clel

4) y >0 mpu Bcex x € D(f);

5) f(-x)= 20’ A ey f(x)#-f(x) — HM dYeTHad,
HCUYCTHAA,
6) f'(x)=2° "+ .In2-(2x—4); - +
2 >
274 02 (2x - 4) =0, 2

BO3pacTaer NpH x €[2; ), yObIBaeT npu
1
Xpin =2, f(Q)=—1
min f( ) 16

7) He IepuoANYECKas;
r) f(x)=x—Inx;
1) D(f): xe(0;,%);2) E(f): ye[l;®);3) Hynel HET;
4)3Hak y >0 mpu Bcex Xx;
5) HU YeTHAs!, HU HEYeTHAs,

6) f'(x)=1-—=2"1;
X X

XE(—OO; 2] s

—
KPUTUYECCKUEC TOYKHU:

x__lzo, x=1,
X

yorBaer mipu x € (0; 1],
BO3pacTaet npu x € [1; o),
Xmin =L SO =1;

7) HE epUoIUIecKasl.

v
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235. a) Haiinem 3HaueHnst pyHKIMY HA KOHIIAX POMEXYTKa!
F(1)=18-1+8-1-3-1=18+8-3=23, f(3)=18-9+8-27-3-81=135.
Kpurnaeckue Toukn GyHKIHN:

(%) =36x+24x> —12x3, 36x+24x>-12x> =0,

3x+2x7 —x°, x(B3+2x-x*)=0, x =0,

x> -2x-3=0, x,=3, x;=-1, —le[l;3].

3HaueHue GyHKIMU B KpuTHaeckoi Touke: f(0) = 0.

Ortger: HauboJbLIeE 3HaYeHUE QYHKIMK paBHO 135, HamMeHsbmee — 0.
6) f(0)=2cos0—cos0=2-1=1, f(nr)=2cosn—cos2n=-2—-1=-3,
f'(x)=-2sinx+2sin2x, —2sinx+2sin2x=0, —2sinx+4sinx-cosx=0,

s

—2sinx(1-2cosx)=0, sinx=0, cosx:%, X=T, x:E,

f(m)=-3, f(g) —=2 cosg_ cosg - 1% .
B) f()=2+x2, [2: 1],
x 2

2
R N B I e 20023 =2
f[zj— +(2j =di =4, S=T+1=3 S0 x2+2x,

| =

£'(x) =0, —iz+2x:0, —2+42x%=0, x*=1, x=1, f(1)=3.

x
r) f(x)=sinx-x, [-m; =], f(-n)=sin(-n)—(-n)=m,
f(m)=sint=-mn, f'(x)=cosx—1, cosx—1=0, cosx=1, ng, f(g)zg.

OTBeT: HauOOJbIICE 3HAYCHUE (byHKI_II/II/I T, HAMMCHBIICC —TT .

236. Eciu mepBoe cimaraemoe X, TO BTOpoe ciaraemoe 10 — x.
Uccnenosas dpyrxmuo y=x> + (10 —x)’ ma [0; 10], Haiizem eé

a) HauOoueIIee; 0) HAMMEHbIIee 3HAYCHUS Ha ITOM IPOMEXKYTKE.
f(0)=1000, £(10) = 1000, f"'(x) = 60x — 300, 60x—-300=0, x=5;

f(5) =125+ 125=250.

237. Ilyctb mepBhIit KateT x cM, Toraa BTopoil 20 —x cm. Hccrnemyem
1
¢yHkIIo  S(x) = Ex(ZO—x) , PaBHYIO IUIOLIAAM 3TOTO TPEYrOJIbHHKA,

HalieM e€¢ HanOombIIee 3HaueHue Ha D(S).
S'(x)=10—x, S'(15)<0, S'(5)>0,
10 — Touka MakcuUMyMa. + -

——— >
Ortser: I, II katerst mo 10 cm. 0 10 20
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238. [Iycts oHa muaroHansb x cM, Bropas 12 —x cM. Cymma KBaJgpaToB
JUaroHajed  paBHa CyMMe  KBaJpaToB  BCEX €ro  CTOPOH.

P(x)=x*+(12-x)> va D(P). -

—O—e—0—>
P(x)=4x-24, 4x-24=0, x=6, a 6 12

X = 6 — TOUKa MUHMMYMa, 3Ha4uT, S (6) =72 — HUMEHbIIIee 3HaUEHHE.
Otser: 72 cm’.

239.

ITycts mepBas MammHa HaXOAWTCS B B
IIyHKTe B, a BTOpasg B IyHKTe A.

Korma mepBas mamumna npuOyner B 2xM
MyHKT D, a BTOpas MallMHAa B MYHKT D

E. D10 Bpems 0003HAYHUM 1.
DC=2-40t, EC=3-50¢,

DE =/(2— 402 + (3-500) . 3 o

E C

Paccmotpum  dyHkImo  S(¢) = \/ (2-40n% +(3-501)> u Haiimem eé
HauMeHblIee 3HaueHue Ha M(S).

S0 = 82001 — 460 . 82000 —460=0, = 42—3 ,

2(2-400) + (3-501)? 10

(2-400)% +(3-50)> = 4—-160¢ +1600> +9—300¢ + 25002 = 4100 —460r ,

23 23
—— — TOYKa MUHHUMYMa, 3HaYHUT, S| —— | — HauMeHblLEee.
410 4 - +

O

0

fard [ %]
—l €
gle

240.

[TycTp HaOmopaTenb HaXOJUTCS 338 X M E

oT cteHbl B Touke O.ZFEOB,;
ZEOB = /EOA — Z/BOA, nostomy: ke
tgZ/FEOB =tg(LEOA — ZBOA) = B
32 18
_ x  x 14 1’3[
A

143218 324576 L\,
X X x

_ l4x
2
x“+5,76
BO3pacTacT, TO HaiilieM X, MPU KOTOpOM f(x) MpUHHUMAET HauOOJbIlICE
3HadeHue Ha (0; o).

X . Tak xak 0</EOB<Z u mpu o € O;E;ta
> p 5 g
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(x> +5,76)—x - 2x e 1,4(5,76 — x%)
(2+576° (x2+576)
Ipu x € (24; ©) f'(x)<0, mpu x € (24; ©) [f(x)<f(2,4).
aHagoruuHo, f(x)< f(2,4) msx € (0; 2,4). 3HAUUT, [ = A2, 4).
241.
Iycts HaGOMATEND HAXOMUTCS 38 X M OT
craryu B Touke O.

ZAOB= /40C— /BOC, BC=4w.
1gZAOB = tg(LAOC — ZBOC) =

S = f'(x)=0npu x=24.

8 4
4x
:%ZZ_Zf(x)_
1+=2.2 X +32
X X

AAOBe(O; gj , a Ha (0; gj tga Bo3pacraer.

C4(x? +32)—4x-2x  128—4x2  4(32-x%)
(x2 +32)2 x2+32)2 (24322

F'=0 mpu x=1v32 =242 . frux = 4V2). Otser: 442 M.

J'(x)

242. Tlo teopeme [udaropa R* =1>—h?, R> =400-h*, re [— obpasyromas;
R — pammyc ocHoBaHmWii; h — BeIcoTa KOHyca. OOBeM KOHyca paBeH:

V= % Rk = %n(400h .y ) ((:M3 ). Takum o00pa3oM, HYXHO HaWTH

HanGonblIee 3HaueHNe GpyHKIMK f(h) = 400h—h°> Ha [0; 20].

(k) =400h—K>, f'(h)=0 npu h= % . Mmeem £(0)=£(20)=0,
3

af (ﬁj >0, mosToMy Haubomblee 3HaueHue f(h) mpu h _20

W) V3
243.

U3 teopemsr [Tugaropa:

AAOB: AB* = 40* —BO? , T.e.

2
r? =R? _hT , TIE 7 — PajnyC OCHOBAHHUS 1]
WIMHIPa; h — BBICOTA,

3
V:Tcrzh:n(th—hT). A B
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3
Omnpenenum HanOobIIee 3HAUCHUE BYHKIUK V(h) = n(RZh_hT) Ha [0; 2R].

2R

5

Tk. xak V(0) = V(2R) = 0, a V[%j:lfmax, to Qynkuus V(h)

V'(h)=mn(R* - h ), V'(h)=0 mpu 3h*=4R* T.e. mpu h="—

2R
JIOCTUTAET HauOOJIBIIEero 3HAUeHUS pu 1 =—. OTBeT: —(—.
5 5
=1

h OB 4B
244. TIycTb h BHICOTA LIMIMHAPA, TOTAA — +— = — +
Y t P s R H 04 OA
TIpeoGpa3oBas, MOTYYNM N
R-r)H
h:%. [Hanee nmnonHast NOBEPXHOCTb
WIMHIPA paBHa: y
R H
S(r) = 2mr? + 2mrh = 2n[r +—r( Rr) ]:
o r*(R-H)+rRH -
R
Haiinem nambonbiee 3Hadenue S(r) npu V € (0; R). Oynkuus S
KBaJpaTH4YHas npu R # H , T[OITOMYy OHa MOXET JOCTHIATh

HanOOJNBIIIEro 3HAUCHHUS, €CIM «BETBW» IapadOJIbl HANpPABICHB BHU3 U
abcrmcca 1y BEpIIMHBI apaboIb JISKUT Ha 3TOM HHTEpBAJIC.

RH RH
=———— , m 1) R-H<0mu 2) ——H<R,T.e. H <2(H-R),

}”0 ) .
2R-H 2(R-

3HAUUT R <%. I[Ipu R = H mnomyuaem, urto S(r) = 2nrH, dyHkuus He

nmeet HanOonbmero 3Hadenus Ha (0; R).  Oreer: R = H.

245. TlycTp h u 7 BBICOTa B PaAdyC OCHOBAHHS LIIJIMH/IPA, COOTBETCTBEHHO,
a1 R BbICOTA U paguyC OCHOBaHUA KoHyca. Ilomyuum:

roh OB AB 0
—+— =1, OTKyZa
R H OA 04
2
H:R_h V(R)=—Tc R2H = Lh
R-2’ 3(R-r) B £

Haiinem HauMEHbIIIEE 3HAYEHUE
¢byukuun V(R) Ha (2; ).
. nh(2R> —3R*r
V'(R) :(—2) ; A c F
3(R-7)
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V'(R)=0 npu 2R3> =3R%*r, R =1,5r. Wrax, V(1,5¢) = Vi, Ha
(r; ©), Tak xak V yOwiBaeT Ha (r; 1,57) u Bo3pacraet Ha [1,5; ).
246.

PaccMmoTpuM oceBoe ceueHne KoHyca. =
AOEA o« ABEC.
04 BC
Orcroma: — =—, T.€. \
EO EB ‘
R X R? x2 ‘
= , 3HAYNUT, TS,

H=R g2 52 (H-R)* H”+x ¥ ¢
RZH? +R?>x?> =(H-R)*x%, x>(H-R)*>-R*)=R*H?, otkyna
2 2472
x%= R H . Taxmm o0Opazom, V:lmsz:lnR a .

H-2R 3 3 H-2R

Hatinem HanmMenbinee 3HaueHue V (H) Ha (2[; ).
nR*(H? - 4RH)

V'(H)= V'(H)=0 mupu H=4R. V ybObiBacT mnpu
3(H-2R)?
H € (2R; 4R) u Bospacrtaet nipu H € (4R; ©), 3Hauut V(4R) = Vi, Ha
(2R; ). OtgeT: 4R.
247. Paccmotpum oceBoe cedeHne konyca. AAOC o« AOBC, 3HauuT:
x2 R ,  H?R?
————==", HOTOMY x" =———
/ H2 412 H”-R
3 C
V(H):lmzH :lnRZ _H :
3 3 H2_R2
1 TR (H? — R*3H? — H>2H) 7
V(=3 3 -
(H"-R") B
wRA(H* -3H*R?)
:ﬁ- A———
3(H"—R%) x 0

V'(H)=0 ecnn H =Ry3, Otser: H=R.

248. h* =D?-p*. TIpounocth Gankm R  BeIpakkaercs (opMyIoii
R=kbh*. Takxe R(b)=kb(D> —b?)=kb(1600—5>) . Haiizem HanGoblee
3HaveHune pyHkimu R(b) Ha nmpomexytke [0; 40].

40
R'(h) = k(1600 —3b%) u R'(h)=01pu b = — .
(b) = k( ) (b) p NG
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V3

JIOCTUTaeT pu b = % , IIpH 3TOM h = 40\/% .
3

R(0) = R(40) =0, R[ﬂJ >0, 3HAa4YWT, HauOOIbIIEEe 3HAUYCHHE R

249,
Ilycte nepumertp pasel P. Ilnomane okHa

S(R) = 2R~%(P—2R—nR)+%TLR2 =

S S NS A
= PR-2R* —1iR> +EnR2 —PR—(2+g)R2. .
Oyukius S(R) — kBagpatuynas ap < 0, %(P—ZR—::R)
CJICA0BATCIbHO, UMECT TOUYKY MaKCUMYyMa:
S’(R):P—[2+§J-2R:P—(4+H)R, S'(R)=0 =« 2R N
opu R = .
P 447

Toria  ~(P—Q+mR)=~(p-23Fp_Llpdtn=2-n_ P o

2 2 4+7 2 4+7 4+

NPSIMOYTOJIbHAS YaCTh OKHA Ha CaMOM Jielie MeeT opMy KBajpara.

250.
ITycte BC 2x, a AHy. Torma S = xy. [lanee B npsamoyronsHoM AABE,

nostomy BH? =EH-HA,wm x>=y(Q2R-y) u S*=x2=1)’QR-y).
Haiiziem HanGonbInee 3HaueHne GyHKumn £ () = y> (2R —y) Ha [0; 2R].

f'»)=-4y> +6Ry?, f'()=0 npn y=0n B
y=15R. £(0)=f(QR) =0, fa,sm:f—gze“.
Takum  o6pasom, IUIOMAAb  TPEYTONBHUKA g 4L 9 A

HauOonbllas, ecliM  XOpAa [pOBEAeHa  Ha
paccrostHuM 1,5R OT TOUKH KacaHUs.
OtBer: 1,5R OT TOYKM KacaHHS. c

251.
Ecnmu ocHOBanme TpeyrompHHKa 2b, W yroJl IpH OCHOBAaHHUHM 20, TO
r=0OH=HC-tga.=btgo.. Brlpasum b depe3 3amaHHyIO IUOmMAAb S

TpeyronabHuKa:  S=05-AC-BH=b-btgo., 3HA4UT, b> =%. Haiinem
g0l

HanOoJblIee 3HAYCHNE KBaJparTa paguyca:
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Stgzoc _ S(l—tgzoc)tgzoc

2 _ ;2.2
=b"tg"a=
g 2tg o 2tg o
1- tgz(x
[ycts tgo — tg’o u(o). Haiimem HanGonbiee 0l

3HavyeHune pyHkumu u(o) Ha [0; %].

2 g2
u'(a) = 1 _3tga:1 3tga;

Cos™ a COS2 a COS2 a

J_
X0 e[ } Hanee: u(O)—u(— =0 u u[6j

u'(a)=0 npu tga = ,T.e. TIPU o = nk+6 keZ. xy=

i
6’

Unmax(Q) = u (%j . Yron

33

T
IpU BEPILIUHE PaBeH 71 —40 = 3

252. y
PaccTosane Mexmy Toukoil Ha mapabone u
JlaHHOH TOYKOH A paBHoO: x, x'
1Y ! LN\ 0.9)
)= (2—x)2+[x2—fj : 17
2 5 He =

f(x)=r*(x); Tak kak 7(x) > 0 14 BCEX X, MX MHHHMYMBI JOJIKHBI
COBIIAJATh.

f(x)= 2(2—x)(—1)+2(x2 —%)-Zx =442+ Ax—2x =4 —4 =43 -1), f'(x) =
npu x =1, mpuaem pu x <1 mmeem f'(x) <0, mpu x>1 umeem f'(x) >0,
3Ha4UT X = | —TOYKa MUHUMYMa GYHKIMHA f(X) U,

CIICTIOBATEIBHO, QYHKIMH 7(X). Otget: (1; 1).

23

253. Ecnu cTOpoHa OCHOBaHMS X, TO TUIOIIAAh OCHOBaHUS 7 a

hxzx/g
4

ITonnas

00BeM paBeH: (h — BBICOTA IPU3MBI), 3HAYUT h =

4r
23
nmoBepxHOCTh S(x) x € (0; ). S'(x)= X3 - 4V\/§. S'(x)=0 mpu

X =4V, Skx) yosmBaer nipu x € (0; W) Y BO3pAcTaeT NpH X € (W ; 0),
3HAYUT S(W )—HaI/IMeHI:IJ_IeC 3HayeHue S Ha (0; ). OTBeT: Vay .
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23. IlpumeHeHus1 NPOU3BOIAHOM B (PM3UKe U reOMEeTPUM
254. a) xl(t)=2%t3, 20 =2u-3;

xXi(t) =81, xj(t)=2, w()<vy(t) npm
8t2<2, 4t2<1, z2<l, —l<t<l.
4’ 4 4
6) x,()=92+1, x,()=t>. vi(O)=18t, vo(1)=3t>, v ()<v,(t) TpH

18t <t?, *—18t>0, #(t-18)>0, t>0 u ¢>18.
255. (1) = 0,112 —0,5+0,2;  o(t) = ¢'(t) = 0,2t —0,5;

®(20)=0,2-20-0,5 = 3,5(piﬂ .
C

256.
(6)=0,01(cm/c), S(t)=mr>(t), S'(t)=2mr()r'(t); upu r=2cM
S'=27-2-0,01=0,04ncm’/c .
257.
s1(0) =51, s,()=22 1.
Haiinem paccrosiHue Mexay TeaaMu
s2 O =5t () +53 (0~
—2s51(t)s5(1)-cos60° =

=sE(0)+s3(0) 51 ()5, (1)

4 — S

(1) :\/slz(t)-i-s%(t)—sl (t)s5 (1) :stzz +(2t2 =02 =502t7 1) =

V2502 14t — 43402 21063 4502 =4t —1463 1312 ;
CKOPOCTH yIalleHHs TEN APYT OT Apyra paBHa:
|

_t 3 a2
s’(t)z%(4t4—14t3+3112) 2.(168 42 +62r) = 2B Z2W 431D

W4t —148 +317

2 2_
1Bt =21t+31) 8t~ —21r+31 Mpu £=3:

N4z2—14z+31 \/412—14z+31
89-21.3+31  72-63+31 40

s'3) = = =— =8 (kM/u).
V492143431 36-42+31 425
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258.

Ilycts A ynanena oT HyJs Ha X M, 0

x(8) =2t (m); B

PaccrosiHue ot B 10 Hauana KOOpIHHAT

(0 =y 25— x2(0) = 25— 42 . ¥ 5

Ckopoctb B paBHa:

. -8 4
Y@= = > x A
W54 +25-48
B MOMEHT, Korga x =3 (M), t= %(c),
3
( 3 j 4 9 6 6 3

3HAYUT, Y SETT——"x —— ==

59 4 2
\/25—4% V25-9

259, x(f) = 2t

BepxHuil KOHEL JIECTHHULIBI HAXOAWUTCA Ha BBICOTE y:\/25—x2 R

w(6)=V25-41% ;

CKOPOCTH ABMKCHHUSA BEPXHETO KOHIIA

| 1 ~
y'(t):3(25—4t2) 2.(-8f) =
e . l
Was—a?  y25-4s? y o
CKOPOCTBIO KOHIA JIECTHHLIBI SBIISET- 2mfc
4¢ . —
¢ ——— Haiigem ycxopenue: >

V2541 x
mas—a —ap—H

0= N25-42  A425-47+4%) 100
J25—a8? (25— 4225482 \/(25—4#)3
OrtBer: al 100

V25412 ’ \/(25—412)3 '

260. m(x)=ke>; m(2)=10,10=4k-4, k=2,5.

) m(12) =2,5-144=360; p(x) =m'(x) =5x. % 4
2) p(0) =0; p(12) = 60.

Otser: 1) 360T; 5xr/cMm; 2) 0 r/cm; 60 r/cm.
214

twd

A %



http://alexbooks.ucoz.com

261. @(t)=kt>; npu t=8 umeeM o(r)=2n, 2m=k-64, k=%.

YrioBast CKOPOCTh KoJieca paBHa:

Y T T
HN=¢'(t)=— 2t =—1t; 48)=—-48=3m.
(1) =9'(7) 2 = (48) T T
262. x(t):—%t2+v0t+x0, vo =40 (M/c), xo=10M, g=10 m/c’;

x(t) = =5t + 406 +10 .
a)x(5)=-5-25+40-5+10=210— 125 = 85 (m).
0) Teno B HauBkIcIIei TOuke pu V(¢) = 0,

W(t) = X'(6) =10t + 40, —106+40=0, = 4c;
x(4)=-5-16+40-4+10=-80+ 160 + 10 =90 (m).

263. Yrnosoii ko duimeHT kacarensHol — f'(xp) = tga.. Tak kak
o =45°, To tga =1, HalimeM Xx;, B KOTOPOIt

a)f'(xg)=1 m 6) f'(xo)=-1.

f'xg)==x. a)x=1, x=—1, f(-1)=-15; 6)x=-1, x=1,f(1)=-15.
OtBet: a)xo=-1, 6) xo=1, M, (-1;-1,5); M, (2;-1,5).

264. tg135° =—1.

f'(x)=3x2+x—1, 332 +x-1=-1, 3x2+x=0, x =0, xzz—l.

265. f'(x)= 3x?+x-1, 3x’+x+1=0, D<0, HeT KOpHE#; yriioBoit
k03 (UIMEHT KacaTelbHOM He o0palaeTcs B HOJIb, KacaTelbHas HE
napauiesibHa ocu Ox, IO3TOMY MEPECEKAET ATy OCh.

266. f'(x)=5x*+2; f'(x) IpUHEMAET MOJOKUTEIbHbIC 3HAYCHUS HPH
BCEX X, 3HAUUT, VYIJIOBBIE KOI(PQHIMEHTH BCEX KacaTelbHBIX
MOJIOXKHUTEJIBHBI, BCE KacaTeIbHbIe 00pa3yIoT ¢ 0Cbi0 OX OCTPBIH yTOJI.
267. (¢+2 =2—, P++4=2—x", 2P +4r+2=0, X* +2+1=0, (x+1)>=0, x=-1;
mpu x =—1 f(x) =g (x), 3T0 U O3HAYaeT, YTO TOYKA C aOCIMCCOl X = —1

ecth oOmas Touka i TpaguKoB 3THX (QYHKIMA. 3amwineM ypaBHEHHS
KacaTeTbHBIX U TPaHKOB TX (PYHKIHI B TOUKAX C a0CIMCCOH, paBHOU —1.

y=f"(xo)x—x0)+¥o-

F)=2x+4, f(-1)=2, f(-D)=1, y=20x+])+2=2x+2+1=2x+3;
g ="2x, g-D=2, g-D=1 yp=2(x+D)+1=2x+3
y1=2x+3 u y,=2x+ 3. I'paduku umMeroT 00IIyIO KacaTeIbHYIO.
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24. IlepBooOpa3nasi
1 x* x x3+‘5
268. a) F(x)=-4cosx+—sin3x+c;0) F(x)=—-"—+ +c;
3 34 3443

B) F(x)=2x+3In|x—1|+c;T) F(x)=tg2x-ctg3x+c.

269. Haiinewm c.

a) F(x)=2In|x|+c, 2:21nl+c, 2="2+c, c=4; F(x)=2In|x|+4;
e

0) F(x):—l+sinx+c,
x

—3:—i+sin£+c, —£=—£+l+c, c=-1; F(x)=—l+sinx—1;
i n 2 i b X
2
B) F(x)z—L+c, —3=—L+c, c=—2§; F(x)=—L—2§;
3x3 24 24 3x3 24

1 1 1
r) F(x)=——cos2x+c, l=——cosO+c, 1=——+c, c=15;
2 2 2
1
F(x) =—50052x+1,5 .

270. f'(x)=2x-3, f(x)=x%-3x+c. Haitnem c: f(2) =2, otkyma c =4.

OtBer: f(x)=x>—3x+4.
271. F(x)=x"+ C, 3Hauntpu x=2 u y=3. Homyuaem 3 =2°+C,
C=-5; y=x"—5.

. 1. 1
272. x'(t) =sintcost = Esm 2¢, MO3TOMY x(¢) = _ZCOS 2t+c.
3= —O,ZSCosg +c, otkyga ¢=3; x(t)=-0,25c0s2¢+3.

25. UnTerpan
3n
B 3n

273. a) cos(1,5m + 0,5x)dx = 2sin(1,57 + 0,5x) 2 -
s TC

Jz

= 2sin(1,5n+%)—2sin(l,5n+§) = —200537:—25in2n = 2-7—0 = ﬁ;

2 3
0) J (x72 +x2)dx=[l+x—]
x 3

1

2
:_l+§+1_l:1_7:2§;
. 23 3 6 6
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K
6 n
. 1. 1 6

B) (cos3x —sin2x)dx = §s1n3x +Ecos2x =

SE

12

.3 1 n 1.
=—sin— +—cos— ——sin
6 2 3 3

ESn]l a1 1 42 148 7 2 4B
— ——cos—:§+ —————— S e a1

12

125

—2
3\-2
r) f (5—6x—x2)dx=[5x—3x2—%] :_10_12+§_(_25_75+T):

-5 =5

_22+§+100—1275:78—39:39.

a
=2sinL —2sin0 = 2sin% ;

a
274. a) cosXdx = 2sin >
. 2 2o

1) HanOosbIlIee 3HaUeHUE: 2 TIPH a = T + 47N — MHTETPaJl paBeH 2,
2) HauMEeHblllee 3HaUeHHe: —2 TIpU a = —T + 47n — UHTErpall paBeH —2.

™
a+—
a

T
+F
0) cos2xdx = %sin 2x 2= %(sin 2(a+ g) —sin2-0) =

= lsin(n +2a)= —lsin 2a;
2 2

1 T

1) HanOoIbIIIee 3HAYCHHE: 5; a= 2 + mn;
1 T

2) HaMMeHbIIIee 3HAUYCHHE: —5; a :Z + mn.

275. a)

y=T-x

[Ipenensl HHTErpUPOBAHMUSL:
0,5x2—2x+3=T-x, 05x% ~2x+3+x-7=0, x> =2x—-8=0, x;=2, x,=4:
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4 3
_[x_ -+ 3x]
o |6

4
2
S=J (7—X)dx—JA (0,5x% —2x+3) =[7x_%]
) -2

:28—8+14+2—(6—64—16+12+%—4+6):10;

32 3
0) S=[4x—x—] —[x——2x2+4xJ
3o (3

B) [Ipenensl nHTErpUpOBAHHS:

\
y=x-3x+4

y=x+1

(P TP e

.
1
i
4R

x2-3x+4=x+1, x>-4x+3=0, x1=3, xp=1;

3 3 2 3 2
S=| +Dac— | (F-3x+d)dr=|vx| | -3 4ax
1 2 3 72
1

:24—3—1—1— 9—£+12—l+2—4 :6—42:11;
2 2 2 3 2 3 3

3 3

1 1

r) IIpenensr HHTErpUPOBAHUSL:

X2 —2x+2=2+4x—x>, 2x°—6x=0, 2x(x—3)=0, x=0, x, =3;
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0
0 0
=6+18-9-(9-9+6)=15-6=9.
276.

? 3 3 3
S:J’ (2+4x—x2)dx—J o? —2x+2)dx:[2x+2xz—§] —[? e +2x]
0

Otser: S=09.

4
4 4 x2 4
S = 8dx — (x+4)dx =8x —| =—+4x =
4 -2 -4 2 -2

=32432-(8+16-2+8)=64-30=34;

34
Sz—r (x+4)dx—JAl 2dx_30_[x_] —30—(ﬁ+§j—3(k12=18;
2 6 ) 6 6
) 2
2 3|0

S = lxzdx=x—
42 6

1 2
SIqaCT" = 34 —93 = 24; . SIIqacm =18.

4 6 6 6 3°

277. YpaBHeHHE KacaTeIbHOM:
y=2-x,
YB3 =-1 y(3)=4, y=-l(x-3)+4=-x+7.

N

1
y=25+2x - 0,5¢
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3

3 3
2
S:J (—x+7)dx—[ (2,5+2x—0,5x)dx = —%4—7){
J
-1

-1
3
— [2,5)5 +x2 - x}
6

5 .1
=24-132 =10— (kB.exL.).
=10 ( )

3
—2+21+l+7— 7,5+9—2+2,5717l =
2 2 2 6

278. YpaBHeHUS KacaTelbHbIX:
Y(x)=2x-4, yO)==2, y1)=2, yy=2(x-D)+2=-"2x+2+2="2x+4;

3

S= (x2—4x+5)dx—J

1

2

3

3 3
(2x—4)dx = [x? —2x%+ SxJ -
1

(2x+4)dx— J

1 2

2 3

—(—x% +4x) —(* +4x) =9—18+15—§+2—5—(—4+8+1—4)—
2
—O-12-448)=22_1-1=2 A
3 3 y 4
279.
BBegem cucreMy KOOpAuMHAT TakK, 4YTO
BEpIIMHA Napabobl NPOXOAUT Yepe3 TOUKY a
(0; 0), u ypaBHeHue mapabosia
x2 0 S
y = kxz: k :i B y = 4 al > é_a'_“_"} x -
a a
al2
3 |a/2 3 2
S1:2 ixzdxzﬁ.x_ :§ a_:a_’
a a 3o a 83 3
0
2 2
S 1

S, =a?-2-; S_e 31

3 Sy 3 242 2
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280.

2
—4=
0

2
_ 2 _ x° 2
S=| (x"+4x+a)dx—Sp pc = T+2x +ax
0

:§+8+2a—4:2a+2, 3HAYUT, 2a+2:12, MO3TOMY a = §
3 3 3 3
281.

f'(x)=a-7rcosmc;

2
2
J (asinnx+b)dx:(—ﬂcosm+bx) = Larmilom
0 I 0 b I

f'(2)=2, 2=ancos2xn, 2=an, azz.
T

2

Jf(x)dx—4, db=4, b=2. Omer a=2, b=2.
T

0
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