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BCTYII

CamocrTiliHe HaBYaHHA Tiepedavae akTUBHE OMMaHYBaHHS 3HAHb 1 CBIJIOME
KOPUCTYBaHHS HUMH. OCMUCIIEHE YUTAHHS MIJIPyYHUKA W JOJIATKOBOI JiTepary-
pH, PO3KPUTTA 3MICTY CHEI[lalbHUX TEPMIHIB 1 TOHSTH, TOYHE X BU3HAYECHHS,
JIOBEICHHS TUX UM IHIIUX TOJIOKEHb IIPU PO3B'sI3yBaHHI 3aj1a4 Ta IiJ1 4ac BiJIO-
BiJIell Ha MOCTaBJICHI 3anmuTanHsa. HaBuanbHUN MOCIOHUK CIYXHUTh ISl TTOTJIHO-
JICHOTO CaMOCTIMHOTO OMPAIIOBAHHS KYypCy CTYJEHTOM M CaMOIEPEBIPKHA CBOIX
3HaHb 3 MOIYIS «MaTeMaTuIHUN aHaATI3».

HaByanpHuil MOCIOHMK MICTUTD 3aBJAHHS JIJII CAMOCTIHHOTO 3aCBOEHHS
Moayssi. OOCSTH KOMIUICKTIB BIIPaB JJO3BOJISIOTH 3aCTOCOBYBATH iX JIJIA:

1) npoBencHHS MPaKTHYHKUX 3aHATH (AyAUTOPHOI Ta CAMOCTIHHOT pOOOTH);

2) GopMyBaHHS KOMIUIEKTIB pPO3paxyHKOBO-TpadivHUX 3aBlIaHb 3a BCiMa
TeMaMu po3ainiB (IHIUBIyaabHI TECTOBI 3aB/IaHHs);

3) NpoBeNEeHHSI TECTYBaHHS JJIsi CaMOIIEPEBIPKA OKPEMO 3a KOXHHUM
13 po3auTiB «BeTyn 10 MaTeMaTUYHOrO aHamizy», «/ludepeHiiiaibHe YUCIeHHS
GbyHKIT ogHIET 3MIHHOT», «J{ociKeHHs (PYHKIIIT 32 JOTOMOT OO IMOX1THUX ]

4) popMyBaHHS KOMIUIEKTIB KOHTPOJbHUX POOIT sl CTYACHTIB JCHHOT
dbopMH HaBYaHHS 1 CTYJCHTIB-3a04HUKIB (KOHTPOJIbHI pOOOTH 3a MOIYJIEM).

VY NoCiOHHKY 110 BCiX KOHTPOJILHUX (200 camMOCTiiiHHX) poOiT MpONoHY-
I0ThCS PEKOMEH 1ALl 1070 KOPEKI[il 3HaHb CTYACHTIB, K1 BKIIOYAIOTh!

» OIMC MOKJIMBUX IHTaHb CTYJEHTIB, II0 BHWHUKAIOTH I dYac
O3B’ sI3yBaHHS 3a/1ay;

» peKoMeHamii 1oa0 3’ SCyBaHHS NMHUTAaHb (MMOKJIMKAHHS Ha TEOPETHY-
HUW BUKJIAJ MWATAHHS, HA TMPUKIAINA MPABWJIBHOTO PO3B’SI3aHHS aHAIOTIYHUX
3aJ1a4, BIIpaB);

» BIpPaBH, PEKOMEHOBaHI CTy/JICHTaM JJIsl YCYHEHHsI IOMIJIOK 1 3aKpill-
JIEHHSI HABUYOK PO3B’ I3yBaHHS 3a]1a4.
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Muoxunu. Oynkiii. Knacudikamis ¢yukmin. Enementapni ¢yHKI.

[TocnimoBHICTE. I'paHuIls TOCITIOBHOCTI.
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1.2 I'panuns pyHkuii

I'panuns ¢yukiii. Teopemu npo rpanwuini. [lepmia BakauBa TpaHUIA.
Yucno e. Jlpyra BaxxnuBa rpanuiist. BucHoBku. 3aCTOCYBaHHSI €KBIBAJICHTHOCTEH
JUTsl OOYMCIIEHHS TPAHUILb.
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13, fim XX+l 14, lim 222X+ 2.

xoo —2%° = X" +1 XH% 8x” — 4x
3 _Ey2 —

15, fim X —2X *2X*2 L6 fim Y5 Xx=v2x+2
>t X" +5x-6 -1 x%—4x+3
 3[74x2 31+ 7x - x+6-x+2

1.7. lim . 1.8. lim .
x-1 x* -1 -2 x+14-4

1.9. lim(/x? + 2x -3 - X). 1.10. lim@&/x® +x -x®-1).

2. O04muCniTh TpaHUIl, BUKOPUCTOBYIOUH MEPINY W APYTy Ba)KJIHMBI rpa-
HUI[l Ta BUCHOBKH 3 HHX:

21, Ii%w_ 2.2 im St'”Y; 93 6
-0 SINYX —SINoX X - g I X*3\/§—\/;.
TK 3x+2
1-2cos— _ 71 X . (5x-1
: 2.5. 9- x*)tg—. 6. :
24, lim—— 8 lx'[r:!( %)t > - 26 IX'TO[5X+J
X-2 X =2
2.7. lim (L - tg 3x)°9*. 2.8. lim [tg —XJ : 2.9. lim M_
X0 xaZ 2 x-0 In(cos2x)
x _3x In(5x-19 7 _ox
2.10. |im3t 3 2.11. lim % 212, lim &2 =2
X0 59)(_1 x-4 X -6X+8 X-0 X
-8
213, jiy SR 214 1im(x* - Dlog , 2

X~ 0 In(1+x)

12



3. O0UHUCIITh TPaHUIll, BAKOPHUCTOBYIOUH €KBIBaJIGHTHOCTI:

3.1 lim

In (cos \/;) +e* —x?

x-0 arcsin2x + arctg? 3x — x*

cosx (e%* -1
3.3. lim ( )
x-0 31+ x -1

Binnosini:

11, g 12. . 13.0.14. -1,5.15. —%. 16. 0,125.1.7. —2_54. 18. -

1.9. o, a0 x - —; 2, kw0 x - . 1.10. 0. 2.1. 3,5.2.2. Z 23 -,

2
3.2, lim N0=x)
x-3  SIN 27K

2 — —
3.4, |im A X 4x +1 1.

x-0 tg 77 X

4
T
4

NE

ﬂg/_ 25. =.26. e5 27.e2.28. e*.29.0,25.2.10. log, 3. 2.11. 2,5.2.12.

T

-In2. 213.0.214. In2. 3.1. -0,5.3.2. _7_7' 3.4.12.35. -2,

T

1.2.2 Inougioyanvni mecmoegi 3a60aHHs

1. 3naiaiTe rpaHulll PyHKITIN:

2

Xﬂ5x +3x-1C

a) lim X2 —7x+2

12. xﬁé 3x>+2x-1'
Xﬂ23x —7X+X

2 —
14.  a) lim X F2X73.
X--32X° +5x—3
15.  a) lim Lx_lz;
X 32x —-7x+3
16. Xﬂ_é 2x? +3x+1’
1.7. a)lim ﬂ;
x-52x2 —9x -5
a) lim 2 X3,
18 Xﬂ_g 4X2_9 !

Vax-3-2x+3

0) lim
) im 2x? -5x -3
6) “ 4x* +3x -1
1\/5x+6 J3x+4
6) lim —”2)('2"2_1
x_._l 4x° -1
2
6) lim \/6x—2.:L—J12x—3'
xqé X" —4x+1
6) lim \/4x;5—\/x+1_
x-2  2X°—=bX+2
0) im—— ——— VX \/_
x-2 2x* =X -6
3(x+1 -1
6) lim YU -1
xq_g 27x° +8

6) lim V2x-3x-8

x-8 X2 -9x+8



1.9.

1.10.

1.11.

1.12.

1.13.

1.14.

1.15.

1.16.

1.17.

1.18.

1.19.

1.20.

1.21.

1.22.

1.23.

1.24.

3X*+11x-4

a) lim > "-="2,
x--4x2 + 21X + 68
2x? =3x -2

a) lim <2 2%,
el B+l

x3 -1
a) Ilm—;
x-15x% —2x -3
3P +11x-4
a) |Im2—,
x--4 X< 4+ 21X + 68

a) lim 2x2 -x-3
38X 2 _10x-3’

_ 2X*+5x+3
X--14x° +3x -1
_ 2X*+5x+3
X--14x° +3x -1
2 _
a) lim 6X° —X—-2,
XAEBX +x-2'

4x* —4x-15
a) lim = >
Xﬁ§2x -7x+5

2X° +7x-4

a) lim =X T XX7%

x--43x% +10x -8’

X -9x-2
x-2 X" -8

4X* +4X -3

a) lim -2 THX72

Xﬁ_,2x +7X+6

6) lim J3x+1-+/2x+3
x-2 X2 +2x-8

6) lim>-Y2X*9

x-0  4x? —3x

\/x +3—-/5x- 1'

Xﬂl X2 +X =2

VI2x2 =1 -+/4x2 +1
2x -1 '

oim

6) lim J3x+4 - \/6x+6
X o — 5 9X _4

6) im VXZ +3—+/5x- 1

-1 X2+ x=2

2 _ 4 2
) lim J12x2 -1 -+/4x +1
xq% 2x-1

6) lim J3x+4 - \/6x+6
X o — 5 9X _4

6) lim J2x+5—/4x+1
x-2  x2+3x-10
2 _
6) lim — "1
w2 12x+ 4 = Ax+2

6) lim \JBx+3—+/3- 2x
x-0 5x% — 6X

J10x-1- \/5x+4
Xﬂl 2x2 +x-3

6) lim

6) lim \/x+33—\/5x—1_
x-1 x* =1

6) lim VAX? +3-/2x+3

xq% 2x2 +3x-2

JBX+7 -+/2x+3
0) lim . .
-1 2X"+x-1

0) ”m\/le— ”2)(_2_

x-3  x° =27



3X2 _8X_3. 6) | 16X2 _1

3%’ -8x-3 im —————.
1.25. a) I)! 3 2x2 9X+9' xﬂ—%V8X+3_l
5x? =11+ 2 —4-v4-
126, a) lim S 12, 6) lim V3x-4-4/4 X
«110x* +3x -1 -2 2x* =3X+2
3x* -8x+5. V3X+4-+/2x+3
a) im———
1.27. )XH53X +x-10 6) llfr—]l 11x% +10x -1
- 2 V -
1.28. 3) Ilmu 6) lim 3Xz+2 0o
-£0. XH_73x +4x+1’ xﬂg 3x" —5x+2
129, a) tim 2 F9X*9, m P+ 226X
e x~—3X+X 6’ X* ~4x-5
2x? +5x—-3
1.30. a) lim L R rE—— 0) lim \/7X+2 \/3X+6-
ol 6x2 —x—-1 x-1 x> +4x-5

2. 3HaiaiTh rpaHull (QYHKIINA, BUKOPUCTOBYHOUU TNEpINY BaXJIUBY
TPaHUIIIO:

COS2X — CcO0s 8X . 71 X
a X : - zr
2.1. a)lim 10 x 6) lim (5 - %) tg o
. Sin3x+sin7x 6 cos2x+1
22 a)lm=———"7-—-; ) lim—=—"—=.
x-0 sin3x — sin5x x-.g 1-sinx
. Sin3x—sinXx
a) im———=; 0) |i tg —.
2.3 ) x-0  sin5X ) L'mo X g X
sin® 3x .1+ XSin2x —cos2x
4. a) lim ——; 0) lim )
24.  a)lim g 67 ) lim =
X 2= 1? . 1-cos4x
a) lim ——: 0) lim———.
25. a) fim, tg 5x ' ) x-0 2xSin5x
. COS2X —CoS’ 2X sin2x
a) lim : 0) lim
2.6. ) b sin? 8x ) x-7SiNTX
2- X _ 2-3C0S2X + cos 2X
lim
27. a) x-2SiN37K’ 0) lx'T) x2 '
. cos3x+1, . tg3x - tg x
a =T - 0 s s S
2.8. ) ll[nn tg ® x ) letno tg 2x
29. ) lim (x+2)ctg3mx; ) lim S05 4X=5c0sAX+4.
x--2 x-0 XSsinx
2x+1 sin8x — sin3x
a) Iim o)lim——="
2.10. ) X 1 COS37K’ )xﬂo sin5x +sin2x
tg° 3 x . ; —
211, 2) fim 292X 6) lim (2x-71)1g x
x- 0 2 Xsin X X3

15



2.12.

2.13.

2.14.

2.15.

2.16.

2.17.

2.18.

2.19.

2.20.

2.21.

2.22.

2.23.

2.24.

2.25.

2.26.

2.27.

2.28.

2.29.

2.30.

arctg 5 x.
a) lim L
x-0 Sin3X

. 2cos x-1
a) im——;
xai—: sin4dx

. COSX —C0S3x
a) ||m+
x-0  sin° 4x

a) | arcsin® 2 x .
im ———
x-0  tg® 3x

a) lim (x - 3) ctg 77x;

X- 3

a) lim-——";
x-m1+ COS3X
tg 3x — sin 3x

a) im — ;
X- 0 SIn™ X

tg® 2x
a) im —==
)JIEnHCOSSX +1

. Sin7x
a) lim = ;
x-1 8N 27K

. COSbrx+1.
a) lim—=;
x-3 COS4A7K —1
5Xx
a) lim (x - 7) 9=

cosbx — cos 4 x.
x- 0 tg® 3x

Sin7x—sin3x
x-0  sin4dx

16

tg? 3 x - tg? 2 x
0) lim J Zg .
X- 0 X

tg?2 6x - tg® 3 X
6) fim ——— 2 =%
X- 0 SiNn X

0) lim x*sin——.
X X“+1

- +
6) im sin“ X — 3sinx 2'
X”IET 2X—T1T

sin2x

0) lim :
x-0 . JT
sm(E —arccox)

sin 2x + tg 3 X

6) lim — - .
x- 0 SIN X — arcsin2x

0) lim x?t .

) X oo g x? - 4

) .01
0) lim(x+ 3)sin——.
) lim G+ Ysin. L

cos’ Xx—-6cosx+5
NG '

) lin

0) lim ctg5x ctg( T _ xj.
X - 0 2
1 - cos 3x
0) lm ——.
) >I<|£no X tg 3X

+
6) lim = COSX
x-m]—COSBX

&) lim (i—iJ
x-o( sinx  tgx

.. X—=3. X
0) limsin—tg—.
) limsin=—=tg 5

sin 5x —sin 3x
0) lim :

X o T sin 2x

. COSX-—sinx
6) lim—— "7

xq%’ COS2X

cos x— 7cox+ 6
tg® 2x '

6) I

) ) 1
0) lim(2x+ 1)sin .
) Xw( ) 3x-1

0) Iitr}(x—l) ctg7X.



3. 3HalaITh rpaHuIll (YHKIIN, BUKOPUCTOBYIOUH JAPYTY BOKIIUBY I'PAHUITIO

a00 11 BUCHOBKU;

X+2
31 a) Iim(sx_lj ;
+

32, a) lim(2x+5)¥;

3.3. a) "mw;

-1 x-1

3
34. a) nm( X+5j”“;

35 a) Im(2x-1)[In(x-2)=In(x+D)}

x-1
36. a) Iim[2X+5J
x-o\ 2X+3
X+3 _

37. a) lim L

38. a) X|in_12(2x+5)@;

239 [3x—2jx32—1_

3.10. ) lim(x-2[in(2x-1)-In(2x+3)];

. In(x-4) .
lim——=—:
3.11. a) im e —c

312. a) Iim[ X+7jx+2;

313 a) lim(3x-2);

e5x+2 _1
a) lim —————;
3.14. ) xa_g 5x% + 77X+ 2

2
3.15. a) |Im( X+3sz—4;

17

m In(cos2x)
x-0|n(cosdx)

3X X
. e —-e
0) lim

X*f’lncos\/;
_ 2 7-x?
5) Iim(S 2x j |

x- e\ 33— 2x?

6) lim ME+3)
o I (L+ 2%)

2x%-1

o) Iim[ X+3JX.
x-o\ 2x =1

0) lim [S.in Xle

sin 2x

5

6) Iim(3X+7jm.

x--1 2X+6

0) lim>—4_
x-0 SIN3X

0) lim(xsinxlog, . €).

3 - g*
0) | .
) >I<|[n0 tg 2x

4

0) |imz(3x—5)@.

e I (1+3)
6) lim—

x-1(x? -1)log, 2

2x+3
6) Iim(3X+5j .
x-o\ 3x—1

6) limlog,,, (1+X*).



3.16.

3.17.

3.18.

3.19.

3.20.

3.21.

3.22.

3.23.

3.24.

3.25.

3.26.

3.27.

3.28.

3.29.

3.30.

. (2X+3J3X+5
a) lim :
x-o\ 2X+1

a) Ixi[rol(3x—2)[In(2x+1)—|n(2x+5)];

2

) lim (2x-5)";

4
a) Iim[ X+5jx+3;

2X+8

3
a) lim (2x-13)*7;

a) lim(x-4)[In(3x-1) - In(3x-2) ;

. (3X+2j2x+3
a) lim :
x-=\ 3Xx—1

a) lim In(52x—14);
x-3  x°-9

5
3X+2j><“.
x+4 )

a) Iim[

X-1

a) IXi[rl(x—7)[In(4x+3)—In(4x+1)];

2% =2
a) lim ;
x-0  3X
il) |irT] JI]_£§§ZS::_532.
x-2 X =4

: e¥ 3 -1
a) lim————;
$4x° -T7x+3

X o=
4
x+3

a) Iim(3X+1j2;

x-=\ 3Xx—1

3
a) lim (3x+7) x4,

18

6) Iirrglogcoﬁx (1_ XZ)'

6x+2
6) |im(4x'5j .

x-o\ 4x+1

0) “mlnz(4x——23).
x-6 x° —8x+12

0) lim>_—2_
x-0 Sin4x

x2-1 _
6) tim 41
x-1X°+2%x—-3

3

6) lim|2X* 7]
x--2 3Xx+9

0) limlog, . (1~ x%).

4x+3
o) Iim(6x+5j .

x-=\ 6X—1
6) lim N+ 7).
x-w [0 (1+5%)
6X _ n—2Xx
0) lim> _3 :
x-0  gINX
s
%) |im(2x"3jzx -
x-e\ 2x—1
3
8) lim 2Vx+1) *
xeol 2x -1
5
o) Iim(5X+2Jx_l.
x-\ 5X+4

0) lim 109, COS2X.
X

0) ”mlnz(Sx——ZIQ).
x-4 X°—5x+4



4. O64KCIITh TPAHUIIl, BAKOPUCTOBYIOYH €KBIBAJICHTHOCTI:

. 1-cosmx | (1+2x) _1
a — AmTer) e
a1 ) x-01n(1-x) tg7rx 6) lim ===~
42, a) lim 9 2X=sinX, 6) lim Yt Inx)
o Xx-0 x3 ' X0 Sln\/_ .
In(l+sin§/§) 3 _ox 4 ax
: . 2X°=2"+3
43. a)lm— ——-F7; 0) im— .
) x-0 tg(2§/7() ) x-0 e’ -1
. 1-cos(1-cosx) X +elx 1
a) lim ; RAL
44. ) x~0  arcsinx’ 6) lim lim Jx
45. a) IIm\/_—1/1+cosx 6) lim—2—1_ 2% g
"~ X-0 sin? x Xﬂoarcsnﬁ/x+1
46 a) lim arcsin - arcsinS; 6) lim (2x+x)* -8
o x-0 arctg 2x +arctg x x~0 |n(1+x)®
X +tg+/x - 2sinx et - e
lim : 0 == .
4.7. a)lm x+X+tgx ) o tg X
_J1+arcsink -+ F sinx e —e+In(2-x?)
8. a)lim ; li .
48 ) in tgx 0 I —axr1
In (eX + Xsin x) __sin(tg5x-tgx
l : 0) lim .
49. a) X'E‘% |n(1+tgx) ’ ) x-0 arcsintg 2x
Sin® Xx— X . arcsin( tgx-X
a) im———— 0) lim :
4.10. @) In 0 tg/X + X ) fim, In (1+ sinx)
.1+ xsinx-1 -2x
N AR = e -2
411, M= 6) limS 2
tg 5 x-0  sinx
in( tg5x-— t X
412. a) lim sin g.x g>§; 0) Iim—2 . cosx
x-0 arcsin tg 2x x-0 sm\&
413, a) lim SinX+sin2x—sin3x &) i 2x1_1
T x-0 (e?’xz—l) In(L+x) ’ ) xlrr(le -3x+2
sinz(x—l)_ 5 Iirnsin2x+sin22x—sin23x
4.14. a) lxnlx —3x+2 ) Y (e_x—1)|n(1+5inX) .
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4.15.

4.16.

4.17.

4.18.

4.19.

4.20.

4.21.

4.22.

4.23.

4.24.

4.25.

4.26.

4.27.

4.28.

m tg3x+ tgx—sin X
sinx— sin 5

tg&+|n(1+ \/_)

sin3x + 2% -

(1 XN 1+ xz‘).

25|n2x—tg X
e —1+ %

il S|nrr(x+ 2)

x-0 COSTX — COS3X

x-0 [ncosx |

x-0 COSX— COS&’

In(eX + x2)

X 0 arcsin X '

1+ XSinX— coS X

In(9—2x2)_

VX*-3x+3-1

20

1- colex

6I|
) e -1

x+1
0) lim 33

*-01n (1+ Xv1+ xe )

6) lim In (1+ 3x) - 2sirf X
x-0 arctg 2x

6) lim In(5x—19).
x-4 x* —=5x+ 4

cof x _
0) lim 2 !
x-0 [nsinx

2(e™ -1

RRRE e

. x*-9
0) lim— )
) X0 esmnx -1

X+1
0) lim 3 -3

X*Oln(1+ X1+ xé‘).

5) IimM
0 g-1

X X
6)I 2°+4* -2

X0 arctgy X

2(e”x— )
0) |X|~°€/8+_x—2'

In (eX + xsin x)

0) lim Ixﬂo In(1+sinx)



57 .
cos(x+2j tgx 6) lim 27 -1 .
: x-0In (1+ 2x)

4.29.
a) lim
x-0 arcsin X
1+ 2x)° - (1+ %) e’ -1
4.30. a) lim Sin 2x ’ 6) lim In(1+arcsinx)’

1.3 HenepepBHicTbh QpyHKIii

HenepeppHicte ¢yHKIii y Touri. BmactuBocTi (QyHKIi, HemepepBHUX
y TOYIIl Ta Ha BiAPI3Ky. Po3puBu Ta ix Kmacudikaris.

1.3.1 Bnpasu 0o ayoumopnoi i camocmiiinoi pooomu

1. JoBeniTh 3a BU3BHAUYCHHSM, 1110 PyHKIIisT Y = COSX HemnepepBHA B Oy/1b-
SIK1H TOYIll YHUCJIOBOI OCI.

2. Nocniaite (yHKIII Ha HEMEpepBHICTb. Y TOUKaX PO3PHUBY 3HANIITH
JIBOCTOPOHHIO Ta MPABOCTOPOHHIO rpaHulli ¢yHKIii. BuzHauTe xapakTep TOUoK
po3puBy. 3po0iTh cXeMaTHYHUI Tpadik B OKOJI1 TOUOK PO3PHUBY:

_ X +x-6 2.2, f(x —
2.1. f(x)-x2_6x+8. (x) = | _]4 2.3. f(x) =52
2.4, f(x)=—— 2.5. f(x) =arctg— 2.6. f(x)=In|>= 1‘
SlnX X =
Bianosini:

2.1. x = 2 —mouxa ycysnoeo pozpusy; x = 4 —mouka po3pusy opyzo2o pooy.
2.2. x = 1 —mouka po3pusy nepuioco pooy. 2.3. x = 2 —mouka po3pusy nepuioco
pooy. 2.4. x = 0 —mouka po3pusy ycysHo2o pody; X =T — MOUYKa po3puey opyeo-
20 pody. 2.5. x = 6 —mouxa pozpusy nepuioco pooy. 2.6. x = 0; 1 —mouxu po-
3puU8y 0py2oco pooy.

1.3.2 Inougioyanvhi 3a60anns
1. Jocniaite pyHKLiO f(X) HA HEMEPEPBHICTh. Y TOUKAX PO3PUBY 3HAM-

JITh JIIBOCTOPOHHIO i MPaBOCTOPOHHIO rpaHuil (QyHKuii. Buznaure xapaktep
TOYOK PO3PHUBY. 3p00iTh CXeMAaTHUYHHI Tpadik B OKOJII TOUOK PO3PHUBY.
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11

1.2.

13.

1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

1.10.

1.11.

1.12.

1.13.

1.14.

1.15.

1.16.

2x°=x-1
a) f(9= 3x2—x—2;

a) f(x)=

___;ﬁ_ﬂ
X2 +2x-3'

a) f(x)=

3x°+5x—8
X°+4x—5"

a) f(x)=

a) f(x)=

a) f(x)=

5x* —4x-1.

2) 100=Se 55"

a) f(x)=
a) f(x)=
a) f(x)=
a) f(x)=

a) f(x)=
a) f(x)=
a) f()—

a) f(x)=

2x—x3

a) f(x)= e

Bx2 - 3x— 2
X2+ x=2

-5x+ 3
2% +x-3'

X*—4x+3
2x2 +5x—7

2X°+7x—9.
X2 +3x-4"
4x* —3x—1
2x* +3x-5'
2x2 = 7x+5
X2 —3x+2 "

____Ziif.
-4x+3"’

4> —Tx+ 3,
x> —5x+4"'

5X* —7x+ 2.
x> -6x+5"

-Ox+ 7
-7x+6’

3x° - 5x+ 2.
x2+3x-4"

3
0) f(X)=—-
2+ 52

x-1
0) f(x)=arct .
) (x) gm

6)f00=f%.

5
lg|x+1’

1

5*‘ -1

0) f(x) =

6) f(x)=
571 +1
l 1
6) f(x) =X X+l X+%.
x-1 X
6) f()=—2

34+ 2t
6)f(x)_-4 i $

0) f(x) =(x+1) arctg%

6)f(x):——;£L——<

1

32 4 P2

3

0) f(x)=2x7.

6

0) f(x)=
6+ 6<

6) F(=— ™.

1

4 4 431
0) f(x) =27~

6) f(x) =(2x+3) arctg)%

0) (0= g(1+x)
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2 oy 2
1.17. a) f(x)=2);—7xg; 0) f(x)=——.
X" —-3x-4 3+ 4%5
_2x*-5x-7. x
118 a) f(X)—m, 6) f(X):SX —4'
3x* - 4x—7 1
19. f(x) =X X717 6) () = (x+4)arct
1.19. a) f(x) 7 ox3 ) F00=(x )arcg;
_4x*-x-5 x=2
120 a) f(X)—m, 6) f(X):5X_1.
1
2 _y- 43 -1
121 a) f(x=2X"X6 6) f="""1
X°—5x-6 453 +1
1
2 _wv_ x+2_1
122, a) f(=2X"X"7, 6) f(="2 T
X —5X—-6 32 41
1
2 _ _ X
123. a) f(=X "7 6) f(=—"I.
X°—6Xx-7 A+ 952
_ 4 -5x-9, 6) f()=———.
124, a) f=——— ) 92—
2 o _ 3
1.25. a) f(x):M; 0) f(X)=——.
X =Xx-2 2+ 42-x
7x° - x-8 x-1)
_ . 6) f(x)= .
1.26. ) f(¥ X2 =7x-8' ) 1 arctg(x -1
1
2 _ _ X
127. a) f(=2X "1 6) f()=—0 .
X" —-3x-4 —
442
1
2 _ x-2
3.1.28. a) f(x=2X*X3, 6) f()=—2__.
X +4x+3 1+ 3
3+ x-2. =N
1.29. a) f(X)—m, 6) f(X):GX =9
_5X*+x-4. _1.2-x
130. @) f(=2 6) f()="In2=.
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1.4 Iloxinna gpynkmii

TUYHA Ta HOPMAJIb. I[H(pepeHmHOBchTL 1 HCHCpCpBHlCTB. [TpaBmita z[mbepeH-
miropanHs. [loxigHi enemenTapHux ¢yHkuii. [loxigHa cknameHoi QyHKII.
[ToxinHna obepHenoi ¢yukii. [loxinna ¢yHKIN, 3ajaHUX HESIBHO ab0 mapamer-
puuHo. Jlorapudmiune audepeniitoBannd. [loxinHi BUIUX NOPSAKIB PyHKIIIT,
3aJJaHuX SBHO, HESIBHO 200 mapametrpuuno. ®opmymna JleitOnina.

1.4.1 Bnpasu 0o ayoumopnoi ma camocmiiinoi pooomu

1. 3HaiiniTh MOXiAHI PYHKITIN:

1.1. y=2+x- 2. 1.2.a) y=3¥x; 6) :%—%.
2 1 3
S, Yy=3+—=-X. 14, y==+— x|
13.y 3+& X y x+sinx xIn x
_ 10"
1.5.a) y = 3“arccox ; 0) y== 1.6. y=4x° tgx .
17, COSX 6 :ﬂ_ 1.8, v= arcsinx'
a) y= N ) y=7 X2 Y = arccos
1.9 y=2*x"tgx . 1.10. y=arctgx+ arcctg x
5
111, y=(3x+vx) (V- 3. 1.12.a y— 6)y=2= e
RN ) Oy,
113, y=(x-1)(®+1)(x+1). 1.14. y=(1+&)(1+%<).
_ xx 1.16. y= 3
Lhoy=rT (¥ -1)(1- 2¢).
X 4 _ Ix+1
1.17. y=(x*-3x+2)( X -5x+ 3. 1.18.a) y=——; 0
(¢ -3x0)( 53 ) y=Xt gy y= L
1.19. y=log, x+%. 1.20. y=tg xarctgx 3arccox
2. 3HalIITh MOX1/IHI CKIAJCHUX (QYHKITIH:
2.1. y=(3x+2). 2.2. y=cos x. 2.3. y=tglog, x.
2.4. y=arcsin(Inx) 2.5. y=arccos/x 2.6. y=34"
2.7. y=2%%, 2.8. y=xInsin 2x. 2.9. y=extg(x/3 X+1).
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2.10. y = 4ctgy/x .

2.13. y= arccosl_—X
1+x

2.16. y= sh( cosij
1+x

2.11. y=sin’(cosX)

1-x
2.14. = arctg /— ;
a) y=arc Trx

217. y= earcco$ Irx).

2.12. y=cos (log x)

_jJarctgx—1

Jarctgx + 1

2.18.a) y=(¥-1) arccos)lz

2.15.6) y

2 X

219.6) y=—1_ 220, y=in(n?x). 221. y=cosh® T

)y arccos/x y=In(in®> R

_ Vsinx _Jtgx=x. 224 _In(x+arctgx)
222, y=3 7. 223, y=¥9E%, 24 y=
3 in

2905 y=__ S _sin’x ~ae

y Jarccos & 2.26. Y= odx 2.27. y=3sin5x co$ x

2.28. y:4sin§ cos)% 2.29. y=sin(cosx )cos(six 2.30. y=In(x++/ > -1).

231 2.32.
2_ = —
y:‘sf 4X = 4 +4log; cos X y:In(e3X+\/><2—1)+arccos[§3X 2.33. y‘(1+xz)\/1 X
X

o . . dy . .
3. 3HalaITh MOXIAHY dx 3a TpaBWwIOM audEepeHIiloBaHHS 00EpHEHO]
X

GyHKIIIT, AKIIO:
3.1 x=y +y+1 3.2. x=yIn y+siny.

3.3. x=Igcosy+ coslIny 3.4. x=¢&",

4. 3HaiA1Th TOX1IHY Y HesBHO 3aJaHHX (GyHKITIH:

41. 3 =3-3, 4.2. arctgz =X+ Y 4.3. X = y".
X
. X2 yz
44, X+ y3 =3xy. 45 ?4—? =1.

5. 3HaWIITh MOXIJIHY y; JUIS1 TTapaMeTPUYHO 3aJIaHuX (DYHKITIN:

5.1. x=acost,y= bsirf t 5.2. x=+/t, y=3t.
_3at _ 3af B o
5.3. X=r Ve 54. x=¢, y= €'

5.5. x=¢€cost, y= é sint 5.6. x=a(t-sint), y= a(l- cost)
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3
5.7. x=1, y:%—t. 58 x=¢€"cos’t, y= & sirt t

cos't sint

Jcos2' Y= J cose’

5.9. x=tcost,y=tsint 5.10. x=

6. 3HalAiTh TOXifHy Y , BUKOPHCTOBYIOYH Jorapu(midne audepeHiio-
BaHHS:

X X— 2X
6.1 y=(Inx)". 62 y=(2x+1)"". 63 yzf?x_gf.
-4)A/ 3 +3 arctg x
64 :(X 4) . - — ynx X
Ve T 65. y=(X+5/x)" . 66.y=x"+(Iny".
6.7. y=(sinx)**(cosx)™™  6.8. y:(x5+5\/7<)amgx. 6.9. y=x°.

7. CxianiTh piBHSHHS JOTUYHOI Ta HOpMaJll 10 KPUBHX, 3a/laHUX Mapame-
TPUYHO:

7.1. x=t-sint, y= g- cost y TodIli t:I—ZT.
7.2. x=cos't,y=sift y Touri t:IZT.
7.3. x=2cost— cos® y= 2sib— sintzy Touti t:I—ZT.

7.4. x=t&, y=t€', y Touni x, =e

8. CxuafiTh piBHSHHS JOTUYHOI Ta HOpMaJ JI0 KpUBOi B TOUIll M:
8.1. 4x* +6xy- y' =0, M(1L2
8.2. X’ (2x-y)=2x- ¥, M(1]

2 2

8.3. x*+y3=8,M(8;9).

9. 3HaliiTh MOX1AHY APYTOTO MOPSAKY GYHKITIH:

9.1. y=(xX-2)" 0.2. y=+/x +1. 9.3. y=¢€sin2x.
9.4. y=4(x+1). 9.5. y=x- 9.6. y=Intgx.

_ X _ X4 _ X
9.7. Y=o 9.8. Y=o 9.9. y=(Inx)".
9.10. y=sin’ x. 9.11. y=4cos x- 3cox
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10. 3HaitaiTe MoXiaH1 N-ro NOPSAKY (PYHKIIIH:

10.1. y=3™ 10.2. y=Inx 10.3. y=sinkx. 10.4. y =sinxsin 2x
_ X 2 _ 1 _ X-5
105. y= o x X" tg” X 10.6. y——x2 T3 o 10.7. y Z—axi3

11. 3a popmynoro Jleitbnila 00UUCTITh MOXIAHI N-TO MOPSAKY T (yHKIIIN:
11.1. y=(x3—2x+ 5) sinx, n= 10 11.2. y:(x2 +4x—3) 2,n=38

11.3. y= xln(x2—3x+ 2), n= 6.

12. 3naitaiTe apyri noxigaHi A1l GyHKIIHN, 3aJaHUX HESIBHO:

12.1. x* + y* =3xy. 12.2. e+ x=¢€+y 12.3. cos(x+y) = x.
12.4. y* =2px 12.5. y=sin(x+ y). 12.6. In(x+y)=y-x
2
13. 3HaiiaiTh MOXiTHI APYroro MOPSAKY % s QyHKIIN, 3agaHuX
napamMeTpU4HO:
13.1. y=3t-t°, x=2t-t*. 13.2. y=¢€sint, x= é cost
2
13.3. y=Int, x=t°. 13.4. y:%, X = arctgt.
135. y=cos ,x= sift 13.6 y=|n(1+t2), X = arcctgt
Binnosini:
3 . _ 4 12 1
1.1. 1-2x. 1.2. a) prcE 0) y= ?+§. 1.3. o~ 3x°.
1 COoSX 12x+ 5sin X 2XSinX+ cosx
14, - —- -Inx-1. 16, —/—————. 1.7.a) - .
X2 3sin2 X nx 3cog x§/x ) /X
1.8. T . 1.9. 2*x3(In 20k sinx+ xcosx+ 4sinx | 1.10.a) O.
24/1- x? arccod x ( ' )
_ 4
111 3/x-6x+1.  1.12.a) % 113.8¢. 114 4 - 245+ 40x- 19
1.15. 2X+—3&2 119. 1 -1 21 153+2f. 2.2 -4co$ x sinx
2(1+&) xIn2  xIn® x
1 1 249X |n 2 .
2.3. . 24 ——— . 26.———=. 28. .
3 X368 { log ¥ T 6 T 8. Insin 2x+ 2xctg 2x
. . 1 1
2.11. -18sir? (cos& )cos(cosB )sin: 2.13. . 34. .
( ) cos( ) Ix@* % i
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X . X
-chcos—— sin—— __arccosin

2.15. X+l x+1 216, & 19. sinin 252"
(1+x)° xy/1-In? x e+l 1-¢&'
s a2 2

226. 3 X(3i5ix). 230 ——. 31— 33 L1
CcoS X JIx% -1 y(2J Y2 +1+1) Iny+1+ cosy

y

X (1 _ |ny_* 2

33 30-%) 34 XV"2+y2+y 43— x 44 Y"X 45 DX 51 b
@+ 3) X— Yy X Inx—>= y - X a‘y a

y
5.2, 53 127" 54 et pp Snt*cod oot o5 2siMtrsing
3\/_ 1- 243 cost — sirt 2 2cost- sin®

7.1. y=X+2—E; y:—x+7—27. 1.2. y+x=%; y=x 7.3. y+x=3; y=x+1.

1.4. y:é; X=e 8.1 4x-13y+12= 0; 1%+ 14— 4% | 82. y=x y=-x+2.

3
8.3. y+x=16; y= x 9.1. 12x(X* - 2Y (11 - 4) 9.2. 2 (X" +3)(xX'+1) 2.
9.3. e*(4cos x- 3sinX ) 9.4. 4*(2In 4+(x+ 1) Irf A) 9.5. x*(In x+1)* + X,

4c0SX g7 X3 gg HKA-5¢3 g9 (o [Elnlnx+ln'1 1 _ 1xj.

96. Csirx @+ (-1 xinx  Xn?

I A
9.10. 3(sin 2 cosc— sitx ' 9.11. -9cosX  10.1. (-13*In"3. 10,2, CV(=DY

XFI

10.3. k" sin(kx+%). 10.4. %{co{x+%)— 3 co% 3+”—2"ﬂ 10.5. n!.

106. (-pnf| —+ -1 | 107. ()" nfp—2 -1 |
(x+2)™ (x+2) (-1 (x-3)

11.1. (30 +700 cos—( X~ 272+ b sim  11.2. 2In° 21[1I° 26¢ + &~ 3 16In 26+ 2 4P

24(6x-11), 24(&- 23) 15, 9@y~ X-¥-1) 1,5 (€-€)(€”-])

T N N T

- cos—y

123~ Y) 1o P qp5 2 196 - AW 43y 3
sin® (x+ y) Yy’ 4sir? 2y (x+y-1) (4(1-1))

11.3.

132, 2 133 1 134 3*+42+1135. 0. 136. 20+t2).
6t

(cost - sirt)
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1.1

1.2.

13.

14.

1.5.

1.6.

1.7.

1.8.

1.9.

1.10.

1.11.

1.4.2 Inougioyanvhi 3a60anns

a) y=cos x+ si{tg X

25inx+co§ X.
)

B) y=

a) y=3§ctgx+tgxX;
B) y=10""*3;
a) y=sinyx- 2sirf x;

B) y=¢€""9%cos2;
a) :X—2

Y (1+co§ 2()
B) y:Insin(s“xz);
a) y=cos (sinX)

B) y= In(x+ arccos\/ﬁ)

a) y=tg® x—2ctgx;
B) y = 5% cOSX |
a) y=xcos x— ctg 4
B) y:arctgs(ezxx);

3

a) = *
y (1+ sin’ x) '

B) y=3Inzsin5x+\/§;

1+/x
1-Jx’

B) y=€*sin(3x-2);

/ 1+ X
a =,/2+sin :
)y 1-x°

B) y=2"

a) y=sin

1. 3HalaiTh NOXiHY HMEPIIOro NOPSAKY QYHKIIT y= f(X).

6) y=In?arcsin/x
r)y= 5/(2x+ 1) arcctgy/ x

X
0) y=|093ﬁ;

r) y:5arctg( Irf x)— 1

0) y=In arccosi
X

Ix
r) y=4log, sin(< + 1).

6) y=43In cosx%2 ;

r) y:3&cos”(tg>§
0) y=(1+cog xJ sin&
r) y=|n2arctg%.

6) y= arctg Inx ;
In arctgx

r) y=Ye*+15in(4x+ 1)
0) y:(2+ln2 sinx)g;

r) y=log} arcsir( x2)
0) y =arcsir Insin X

\V1+1n?x

xC+2

r) y=

0) y=log, arctg( T+ x2)

1+x°
= L+ sh
0 y=ylrsh—s
X+VxX -2
3x
r) y:cos( sir‘?(xtgx))
6) yzl—?rczztg\/;;
n®x

r) y=tg*(chx)- cl*( tgxz)

0) y=Ig
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1.12.

1.13.

1.14.

1.15.

1.16.

1.17.

1.18.

1.19.

1.20.

1.21.

50tg2(5+1j
X).
—
B) y=tg(2°°sx) In(x33);
sin3(1+x2)
COSX
B) y=5mctgs" ;
a) y=tg(cog 5ctx))

a) y=

a)y= -1

B) y=3"sin’x+ 3;

a) y= cos( siny x tgx)
B) y:6arctg& _ 2tgx;

a) y:th%—Scth}(:

—x2

B) y=xe2 —cosZ;

a y=t9@;
S|n\/;

2arccos<

B) y= cos’X

a) y=z tg(§j+ ctg 4x ;

B) y:tg(él'“xfs‘gx);

a) y=cos - 8sii 4«

XZ

B)y=xz:

a) y={/sin’ x- cos/x .

B) y — 2In arcsinyx ;

a) y=cig*({2-x1g' x)

B) y - e\3/sin5x—5co§x;

0) y=Inarcco§ - 5
r) y:chz(xz—])—ch&
0) y=log, arcsir( 3(3)

r) y=42>+1tos4/x
6) y=3/Inarctgy/x ;

[+
log,| x+=
X

r =
)y 2x3

0) y=In® arctgx—+:1L ;
Y —

0) y=log; siny 1+ x* ;

r) y=arctgf (xInx).

0) y=arcsirf Inlnx;

x+|n(x+J1——>€)).

r) y=In
0) y=arcco$ Insirx

1-arcctgy x
r) y:—g\/__

log; x

0) y=Inincosintg x;

r) y=1log:sinyV1+ x..
_ J/In (1+ In? x) .

6) v=
)Y log, X
1+ x*

r) y:w_Zthzx_
chx
_“Jarcsininx
0) y=—rr

In(x +1)

l.,) y:tg(4lnx +7ctgx) .
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1.22.

1.23.

1.24.

1.25.

1.26.

1.27.

1.28.

1.29.

1.30.

X
a) y=coSs—;
)y \/sinx

1
B) y:coseil/iX ;

X2

a) y= sin® x - cos( x2) !

xX*-2

B) y:25inx;
a) y=co sinx
X+1'

B) y= COS X
& +3°°

a) y= sinx
3cosx+ cosX’

B) y=5"+4";
a) y=cosy I+ X’ ++/ cox

B) y=10>" (3x - 4% ;

/ X .
a) yzstg(§j+co Sinx

3005)(

B) y:3sin23x + ’
X

a) y:co§§+ ;
X XCOSX

B) y= xcos( Z‘r“m) |

co§(x2—12j
X J.

a) y=
COSX
B) y= es/arcctgy/x
Y Inx
4 1
a) y = xsin® 5x+ co$ (—j
X

_arcsin8™
B) - 2COSX

0) y=log, 3+ log; x;

r) y:InSarcth—_l.
x+1

0) y= xln(x+\/1— ><2);

-5ctg" X

:t2
r) y=tg v

0) y=sinintgx-In ctgg ;

V1+In*x

log; x

r) y=

0) y=x(cosInx- sininx)

r) y= xln(x+\/4— XZ)

0) y=log;(Inx-log. 2 ;
x-1

r) y = arccos——

0) y=log;log; In(5x- 2 ;

_~JarcsinInx

0) y= In(sin2 X++/sir? Inx) ;
r) yzlozx“r’[ﬁ7x2—])8 .
0) y=Incoslog ctglnx

r) y=tg+/sin2x+ ¥

6) y=In’sin(xcosx)
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o . . dy . )
2. 3HANAITH OX1THY e byHKIIi1, 321aHOT HESBHO:
X

2.1 Xy+ yx= X Y. 2.2. y=arctgx— arctgy
2.3. sin(xy) = X+ y. 2.4. ycosx= sin x-Y)
2.5. 3 +3 =3, 2.6. X*+y* —4xy=0.
2.7. In(x+y)+ X y=1. 2.8. xsiny= ¥ + V.
29, 20-2V =2, 2.10. sinx—-cosy= x-y
2.11. cos(xy)+ sir(xy) = y 2.12. ycosx=xX -y
2.13. v+ xXCy+ xy =1. 214, x*+y* =Xy
2.15. y=x-arcsiny. 2.16. X’y+ y¥’x= x- Y.
2.17. X®y?+2xy+ ¥ = V. 2.18. sin(x+y)=x-v.
2.19. x>+ y'x=xX-2vy 2.20. xtgy- ytg x= yx
2.21. XCy- y¥x=(x . 2.22. arctg(%) =x-Vy*
2.23. 55 -5 =5V, 2.24. ysinx+ xsiny= .
2.25. 3ylny=x( y+5). 2.26. y*-5y+6x= X.
2.27. X*y?+2°V = y. 2.28. 3+ 3V =y®,
2.29. y=x+¢&"v, 2.30. arcsir(gj+ yX=y

o . : dy “ .
3. 3HalITh NOXIAHY dx (GyHKI1, 331aH01 TapaMETPUUHO:
X

3.1. x=3 cost y =3'sint.
1
3.2.y= , x=Intgt.
Y o2t J
3.3. y=5sir’t, X=2cost
34. y= _1 , x=Inctgt.
sin"t
3.5. y=|n(1+t4), X = arctgt? .
2t+1 t> -1
36.y= : = :
T 2
t
3.7.y= : x = (arcsint)” .
3.8. y=¢€sint, X = € cost
1
39 y=—+, x=Incost.
sin“t

32



3.10.

3.11.
3.12.

3.13. y

3.14.

3.15.

3.16.

3.17.
3.18.

3.19.
3.20.

2tZ
1+t%
y=./Intgt;

y:

y =t—arctgt,
_ cost
sin’t’
t3
1+t

yﬂn(lh/ﬁ),

t
1+t%
y=2sint+ sin2

y:

y:

y=Inctg€,
y:In(1+ t? —1) ,
y =3(sint-t cog)

3.21. y=arcsint- 3

3.22.

3.23.
3.24.

3.25.

3.26.

3.27. y

3.28.

3.29.
3.30.

y=tJt? -1,

y =arcsin/ +t?

y=4(1- cos 2)

1
y = arccos——

V1+t?

y=t—arctgf[—L,

_2+3Int
t )

y = arctgy 1+4*

y=tg’t+ctg’t,
y =arcsiny k-t

2tZ
Y 1
X = Jarctgt .

X =Inctgt.

x=(1+ cost)2

t4
1+t*
_1
=
t2
1+t2°
X =tgt.

x=tg(2e‘t)‘

X

x=In’t.

x =3(tsint + cog)
x=+/2t-t.
x=|n(t+ﬁ).
X = arctgy/'t .

x=4(2t-sin 2)
X= arcsinL2 ‘
1+t

1
x=t - arcctgt—2

3-Int
—

to
X=arcco E

X =cost — Sint

X =arccos/ *t?

o . dy .
4. 3HalAITh MOX1AHY Ix GyHKIII1, KOPUCTYIOUHUCH MPABUIIOM Jiorapudmiy-
X

HOTO Ju(depeHIIiFOBaHHS

4.1, y=xos 4.2. y=(Ilgx)z.

43. y= ( X +1)Smx 4.4. y=(cos 2x)"”g@
45, y= (sin&)i . 46. y=x.

4.7. y=(ctg)"", 4.8. y:( X +1)Ctgx :
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4.9. y=x". 4.10. y=(»+1)*".
PRER L) L a12. y=3 (2N )
e (x+2) Ix(x=3)°

413, y DX 414, y=2 (-89
4 (3x-2) Vx(4x-3)°

4.15. y=(x-»"". 4.16. y=(2x-3" .

4.17. y= 5=, 4.18. y=(xsinx)"

4.19. y=(xcosx)" 4.20. y=x.

4.21. y=(tgx)™" 4.22. y=(arcsinx)™

4.23. y=(cosx)”" 4.24. y= X",

4.25. y=(4x-3 "™ 4.26. y=(In(x+1))""

4.27. y=(ctg2x)™ . 4.28. y=x"+(sinx)" .

4.29. y=(5x+2)™. 4.30. y=x"o,

5. 3HaiaiTe nomey

5.1. y=sint®, x= cos®

5.3.

5.5.
5.7.

1
X=——, y=ctgt+t.
sint

x=sin(lgt), y= tg( tgt)
X = arcctgt ,y = Iog(t2+ ;L

y byHKII1, 337aH0T TApaMEeTPUYHO:

1
52. x=——, y=tgt-t
cost' 79

5.4. x=Igsint, y=

5.6. x=sin*é, y=cos é
5.8. x:In(1+t2), y=t—arctgt

lg cost

5.9. x=arcsiné ,y=+ F & 5.10. x=sin€, y= cosé
1 t-1
A1 x= = . 2. x ==
5.11. x=Inctgt, y pr 5 =Int, y= el
5.13. x=In(1+t), y=arctg/t 5.14. x=arctge , V=1
5.15. x=tg2,y=Incos2 5.16. x=arccos2 y=+ t #
5.17. x:In(1+t6), y= arctg(t3) 5.18. x=arctgt,y= Iog(t2+ j
5.19. x=tgé€, y=Incog é 5.20. x=In(1+1*), y= arctd )
1
5.21. x=arcsint ,y=+ ¥ t° 5.22. x=Inctgt, Y=gt
5.23. x —tg t, y=— 1 5.24. x=ctg’ €, y= ,1 -
cog sine
525. x=+t?+1, y= In(t+\/t2+1). 5.26. x=|n(1+ 4t2) ,y=2t—arctg 2
5.27. y=cost+t sint ,y= sirt—t cos 5.28. x=cos2- Inctg ,y= sin2
5.29. x=cos2+ 2 sin? y= sin® 2 cos. 5.30. x=5(2t-sin2),y= 10siht
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6. CxaziTh pIBHSHHS TOTUYHOI 1 HOpMaJi:

6.1. ... 10 KpuBOi y=2x - 3% B TOYKAX, Y IKHX KOe(DIIlIEHT JOTHIHOT JOpiBHIOE 12.
2
. X . .
6.2. ... 10 emimnca Z+ y’ =1 B TOUKax eJirnca, abCIHCH SIKUX JTOPIBHIOIOTH 1.

6.3. ... mo eminca x=3cost,y= 2sirt, SKIIO JOTHUYHA MapajeiabHa MNPSIMIii
2
=-—X+4.
Y 3
6.4. ... 1o KpuBOi y=>5x—X+2, SKOI0 NOTHYHA HaXWjeHa J0 oci abcuuc

i KyToM 45°,
6.5. ... 1o kxpuBOi y= x[F3x-1 y ToUIl 3 aOCITUCOI0 X =3.

6.6. ... 10 KpUBOi y = y Toulll 3 abcruco x =1.

6.7. ... 10 Koa X+ y* =4 B TOYIIi, OpJMHATA IKOI JOPiBHIOE 1.
2

6.8. ... no eminca X +y7 =1 y TOYIIl, OpJIMHATA SIKO1 JOpiBHIOE 1.

6.9. ... 1o kpuBOi y = X’ +5x+ 3 B TOUIIi IEPETHUHY IIi€1 KPUBOI 3 BICCIO OPIMHAT.
6.10. .. 1o emmnca x=2cost . y=3sint B TOYIIi, JJI SKOT t :7747.

6.11. ... 10 KpHBOi y = X* +3X—4 B TOUYKaX IMEPETHUHY NapaboJIK 3 BicCIO aOCITHC.

6.12. ... 10 acTpoimm x=cost, y=2sin’t y TOYIl, IO BIAMOBIJA€ 3HAYCHHIO
t=2.
4
6.13. ... 10 KpuBOI y=2X —4x+ 3 B TOUII, Y SIKiii KyTOBUI KOCQIIIEHT TOTHUHOT
JOPIBHIOE 8.
6.14. ... 10 KpUBOI y = X/2x+ 3 y TouIIi 3 a0CIHCOI0 X = 3.
2
. —-3x+ .
6.15. ...;10 miHIT y :LZX(S y TOYIIi 3 a0CITUCOI0 X, = 3.
X

6.16. ...10 KpUBOi y = (x+1)3\/3— X y TOUIIi 3 aOCIUCOI0 X, = 2.

6.17. ... 10 acTpoinu x=23/2cost y=2y/2sirft y Toumi, A AKOi t =

I

6.18. ... o mukioign x=2(t-sint), y=2(1-cos) y Toumi, s sSKOT t :7—2T.

6.19. ... 10 mapaboyn y* - y+2x—4=0 y TOYKax 3 aOCIIUCOI0 X, = —4.

6.20. ...110 kpuBOi X* +2xy+2y' =5y Touri M, (1;1).

6.21. ... o mukioigu x=3(t-sint), y=3(1-cog) y Tou, 1st SIKOI t :gﬂ.

6.22. ...10 KpUBOiy = X’ — X—3 y TOYKax, B SKHX JOTHYHI YTBOPIOIOThH 3 BICCIO
Ox xyT 135°.

6.23. ...710 KpUBOi y = X/2Xx—1 y To4Ill 3 a0CIIUCOI0 X =5.

6.24. ...1m0 xpuBoi x*+3xy’+3y' =1y Touri M,(-11).
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6.25. ...;10 muKIoinu X=t-sint, y=1-cost y TOYIIi, JUIs SIKOT t :7—2T.

6.26. ...10 acTpoinu x=cos't, y=sin’t y TOHIIi, III0 BiJIIOBi/1a€ 3HAYCHHIO t :7—;.

6.27. ...10 miBKyOiuHOT mapaboau x=t*, y=t> y TouIl, ajs sKoi t = 2.

6.28. ...10 KpuBOi y =X — X-5 y TOUYKaX, y SIKAX JOTUYHI YTBOPIOKOTH i3 BICCIO
Ox kyT 45°.

6.29. ...10 kpuBoi X’ -3xy’ + y*=-3 y Touri M,(L2).

6.30. ...10 KpuBOi y = X* +2X, AKIIO JOTHYHA Iapajie/ibHa IpsMiil y = 3x+1.

1.5 Mudepenunian ¢Ppynkuii. OcHOBHI Teopemu IudepeHUiaTIbLHOTIO
YHCJICHHS

Hudepenmian dyukiii. 'eoMmerpuunuii 3MicT audepeHiiiaia. 3acTocy-
BaHHs audepeHmianiB y HaOmMmkeHUXx obOuucieHHaX. [udepeHuiany BUIIMX

nopsaakiB. Teopemu Depma, Posns, Jlarpamxka, Komri. ®opmymu Teimopa
it Maknopena. [IpaBwuio Jlomitaisi.

1.5.1 Bnpasu 0o ayoumopnoi ma camocmiiinoi pooomu

1. 3nHaiiniTe npupict Ta gudepermian GyHKIii y = X —4x+ 3, AKIIO:
1.1. x=1,Ax=0,1 1.2. x=3,Ax=0,05

2. 3HaiiniTe nudepeHiian QyHKII:

2.1. y:(4—x2)2X. 2.2. y=+/sinx+tg x. 2.3. y=Inarcsinx
2.4. y=x" 25. y= arC;OS(+arctg;1. 2.6. y=4x+ xlog, tg x

3. 3naiiaite audepenmian QyHKIiH, 3a1aHUX HESIBHO, y TOULl M, (X, Yp)
3.1 X+ y +3xy-15=0, M, (1,2)

3.2. Inyx+y* = arctg§ My ( 0

4. O6uucniTh HaOJMXKEHO 3a JOMOMOrol Imepiioro audepeHiiaia
3HAYEHHS BHPAa3iB:

4.1. 3131 4.2. (0,95° . 4.3. sin?. 4.4. arctg1,05
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5. Posknagite MHOrowIeH P,(x)=X -5X+ X+2 3a CTCNCHSIMH ABOYICHA
X=2.

6. Po3knaaite pyHkuii 3a popmynoro Makinopena 10 0( X”) :

1 1
6.1. —. 6.2. — 6.3 ———.
1-2x 2+x (x=1)(x+2)
2
6.4 X1 6.5. xcog x. 6.6. In -2
X—2 +X
. 1
6.7. xsinx. 6.8. N 6.9. In(x2 -3x+2).
/. O0UuCHITh TpaHulll, BAKOPUCTOBYIOUHU MpaBuia Jlomiranis:
7.1 lim L =3 1.2. Iim(x2 +1) e 7.3. lim(tg2x)”.
xowo X2 42 - x=0
7.4 "mw- 7.5. lim (ex + x)i 7.6 lim x*3°
Xx-0 X X0
, In(cosX) . In?x
7.7. limln (7 -2x)In(6- 2x) . 78|
X3 ( Jin( ) I (cos8) In(cos&) 7.9. lim ”
1
7.10. limtg xn? x 7.11. I|m( j 712, ”n?)(arc):ngx-
713, 1im & 714, i 2 (€ E)OX g 45y X2 X
x-0 X —Sin X x--0 X xoo o @
Bignosini:

1.1 Ay=-0,19,dy=-0,2 1.2. dy=0,1,Ay= 0,1025 2.1. 2*[(4— x*) In2- 2x] dx;

2.4, 2 (2xIn x+ 2x+1) dx 3.1. —3—2"; 32. dx. 4.1.5,08 4.2.0,7; 43.0,157;

4.4.0,81. 5. (x-2)"+3(x-2°-7(x- 3 6.2. Vkasieka: 3anvImiTh BUpa3 y BUIIIS
1

. o 1
, IICJIIA 4Y0ro CKOpUCTAUTECh (I)OpMYJIOI—O HJIsL PO3KIIaJaHHA =,

214 % 1+x
6.4. Vkasiexa. 3BeIITh BUPA3 10 BUTIISAY X+2- > 1 cCKopHcTaiiTech Qop-
2(1—)‘)
2
1 _ 11 2
MYJIOKO Il po3kiaganHs ——=.... /. l.o. 7.2. 0. 7.3. 1. 7.4, Y 7.5. €.

7.6.0.7.7.0.7.8. g 7.9. 0. 7.10.0. 7.11. 0,5. 7.12. 1. 7.13. 1. 7.14. % 7.15. 0.
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1.5.2 Inougioyanvhi 3a60anns

1. OOGuucniTe HAOMMXKEHO 3a JOMOMOIOK Ieplioro audepeHiiana
3HAYCHHS BUPA3y.

1.1. cos6? 1.2. €2 1.3. sin33.
1.4. arctg1,05 1.5. v120. 1.6. 3/340.
1.7. ¥e6. 1.8. ¥/33. 1.9. ¥/70.
1.10. cos85 1.11. sin®. 1.12. sin28
1.13. arctg0,95 1.14. arctg0,9 1.15. €2
1.16. In1,05. 1.17. In0,97. 1.18. In1,08.
1.19. tg 47 1.20. ctg50 . 1.21. (1,02)° .
1.22. arccosO0, 3¢ 1.23. arcsin0,52 1.24. (1,97)6 ,
1.25. (2,04)4, 1.26. Intg 48 . 1.27. Intg 43 .
1.28. cos88 1.29. sin26. 1.30. tg40.

2. 3HaliTh udepeHiian dzy y TOYIN X,:

2.1, y=x/x-3, % =12 2.2. y=x\/x=5,%=6.
2.3. y=J2x+3,% =11 2.4, y=(2x-1)"/x+2,%=7,
2.5. y=(Inx)v2x-1,% = 5. 2.6. y=(Inx)v2x+1,%=12
2.7. y=sin®xcos X, ¥, :%T 2.8. y=sin®* xco$ x, x, :7—6T
2.9. y=sin®xcog x, % =77: 2.10. y=sin® xcos x, % :%T
2.11. y=sin’ xtg’ x, ¥, =77:. 2.12. y=sin’ xtg" x, )g,=7—6T.
2.13. y=(x-1)¥5x+2,%=5 2.14. y=(2x-1)¥3x+ 4, %= 4
2.15. y=(x+1)°¥3x+5, %= 5 2.16. y=(3x-1*47x+ 2, %= 2
2.17. y=(x-1)’¥2x-2, %=5 2.18. y=(4x-1)’x-2,%=3

3
219, y=Y¥*2 , _p 2.20. y=YX*3 'y —4

: (x-2)

/%2 —4 )
221, y=YX"% ' 6. 222 y= sz % =5.

. 3 4
223 y=20X T 224, y=S2X =1

ycosx)% 4 Y sinx)% 3

‘a4

oo5 y=SINX  _ 7T 2.26. y=tg'x, x ==,
5ycoszx’)%4 Y= AT
227. y=ctg’ x, %, == 2.28. y=(x+1)'Ix+2, %=6
4

2.29. y=x'\2x+7, %= 9. 2.30. y=(2x-3)"Vx+3,%=1
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3. 3HalaITh MOXITHY y(“) ¢yHK11T, BUKOpUCTOBYI0UH (hopmyny JleiOHima:

31 y=¢"(¥-3X, n=10.
3.3. y=2'(3¢-5,n=15

3.5. y:(6x +4)Inx n=10
3.7.y= ( +5x2)3|nx n=11
39. y= ( x+3) cosX,n= &
3.11. y:(x2 5x)|n x+1), n=8.
3.13. y= (x2 9x)|n (x-2), n=6.
3.15. y = (ax —x)4x,n—10.
3.17. y = (x* + 3x)67*,n=8.
3.19. y=2'x'1(x3—6x+ 3) n=7
3.21. y:( 43 - 1) cos X ,n= 1(
3.23. y:(5x2 3x) sin3x, n= 11
3.25. y=(2x3 )In (x-3),n=7
3.27. y=( 1)In 2x-1),n=9
3.29. y:( 3)I (2x+1), n=8.

3.2. y:(x3—2x)sin2x n=12

34. y= (x3+2x2)lnx, n=8.
36. y= ( )sz,n: 9

38. y= (x3 2x)cosx,n: 9
3.10. y:(x3+2x+3) Inx, n=7.
3.12. y:(x2+7)ln(x—2), n=10
3.14. y=(2¥-11)3 ,n=9
3.16. y=(2xX-4%)5*,n=7
3.18. y= (X” )€+2) n= 10.
3.20. y=3 (2x2+x+3),n=8
3.22. y= (3x2—4x) cosX,n= 9
3.24. y:( )S|n4x n= 15
3.26. y=(3x3+2)lnx n=8.
3.28. y=¢? ()?—6), n= 8.
3.30. y=2*(x'-4),n=10

4. 3HaiiiTh TPAaHULll, BAKOPUCTOBYIOUHM TpaBuia JlomiTas:

4.1. a) lim xIn? x
X

4.2. a) Iin?)sinxln2 X
X

4.3. a) lim x’e”;

X — 00

4.4. a) lim (x3 +1)4’X;

4.5. a) Ixirr;(x3 - x—2) 37
4.6. a) lim ((1-cosx) ctgx)
4.7. a) lim[In xin (x-1) ;
4.8. a) lim X

4.9. a) lim X2

¥ . . X
0) lim——; B) lim(sinx)".
) x-o x> —5x+2’ XHO( )
2% . X
0) lim ————; B) lim(tgx)".
) x-o X* +3X+1 X*O( )
6) lim 19X~ SN B) lim (tg x
x-0 X —sinX X3
2 _ .
6) lim In (x ~8) : B) lim(ctgx)
X3 257 ~Bx— 3 X0
g-e” . 1
0) lim ; B) lim(ctgx)inx .
)x~05|nxcosx )xﬁo( 9%)

6) |,m(i_ij-
x-1{InX In X

. XCOSX— Sinx
0) lim———;

X
. X—arctgx

0) lim———; i (X

) Im— B) lim (e
. € —Cc0oSX— XCOoSX

0) lim : ; (
X0 X X-0
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B) Iirpl(l—x) 2,

B) lim (1—cosx)x :

B) lim (sinx)”".



lw

Incosx ctg?x

4.10. a) lim x22* ", B) Ixi[rg(cosx)

x-0|ncos 4’
- I . X2
4.11. a) limx™*5**; 0) lim n_x. B) lim (cos )
X-0 X— 00 X X-0
S 0) li In” . B) lim (arcsinx)"
4.12. a) lim x*6™"; im I lim ‘
. In x g%
4.13. a) leinzln (5-2x)In(4- 2x) 0) lim ILOCtgx; B) E%(Z—X)g >
4.14. a) limIn (x=3)In(7-2x); 0) jim X B) lim (tg %)
x-3 X3 CtgX x5
: In (sin 2x) 1
4.15. a) limIn (2x-1)In(2- 2x) ; 0) lim———<; i I
) 1m (2x-1)In(2- 2x) ) XHOIn(sme) B) lim x~x.
4.16. a) lim (1-cosx) ctgx 0) lim (sm3x); B) lim Earctgx '
x-+0 X*0|n(SIn 7x) xteo| 7T '
1 In(tg3 x)
i _ 2 0) lim——~- B) lim x“
4.17. a) lim (cos’ x - 3cosc+ € ) xmln(sin4x)’ ) lim
. ;. 1 1) B) lim (tgx)™".
4.18. a) leirg)(coszx—])eX ; 0) “m(x e j XJZT( )
i : In’ X. . (‘arctgx <
4.19. a) lim (1-cos x)&* ; 0) lim B) Ilm( j :
X-0 X0 X x-0 X
4.20. a) limarcsinx Irf ( ) ; 6) lim (i ij; ) im sinx v
x-0 x-1\Inx x-1 B) im X '
4.21. a)lim x*In? x 6) lim 2°+3 B) lim x¥*™,
X-0 X °°X —X+1 X-0
4.22. a) IirrgJ\/an2 X 6) lim 5—3X B) Iin?)(—ln x)".
X x- X2 —6X+ 4’ -
4.23. a) lim <‘/§an X 6) lim 3X+—4X6 B) lim (Ctg X)sinx'
X0 X 00 (1’1)X X-0
. . BX - x-2 <
4.24. a) lim Jxin® x M=y B) Iim(tg—xj .
] X-0 X
. 7 x% 6) lim 2x* +10x— 20 ) 1
4.25. a) lim x"2; e (2,5 B) Ixm(x—l)z—x.
I 3x+1
4.26. a) Iim(x2+4x+5) (B™; 0) lim M; B) lim x*°9%,
X X In(2x2—1) x-0
4.27. a) Iim(5x2+3x+ x) 6, : In(x2+ex) B) limsin x**%
) ) X0 ' 6) !(IETJO X X-0 )
. In(3x*+ 2¢ : X-sinx.
4.28. a) lim xIn® x 6) lim ( XX ); B) limx "
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In(4x2+3x)

4.29. a) Iitr}(xz —1)In2(x—1); 6) lim - ; B) limin X",
4.30. a) lim x*2""; 6) lim (i— - j; B) lim (e™)"
T X0 ’ x-o\sinx €%*-1 X-oo '

1.6 3acTocyBaHHs MOXiAHOI 10 a0ciTKeHHsT GyHKIIT

MomnoTtonHicTh (yHKINi. ExcTpemMyM. [HTEpBaau OMyKIOCTI Ta BTHYTOCTI,
TOYKHM Tieperuny. AcumnrtoTu. HaitGinpiie Ta HaliMeHIe 3HaYeHHS (DYHKIIII.
3aranpHa cxema JA0CJiKeHHs GYHKIT Ta moOyoBa ii rpadika.

1.6.1 Bnpasu 0o ayoumopnoi ma camocmiiinoi pooomu

1. 3HaiiAiTh NPOMIKKH 3pOCTaHHS Ta CHIaJAaHHA (DYHKIIIN:

11 y=6-3¢-X. 12 y=x'-2¥. 13. y=xInx
2

14. y= e, 15, y=X"*2%
x-1

2. JlocniiiTh Ha €KCTPEMYM (PYHKIIIT:
21 y=x-9x¥+15x-10 2.2. y=xX -5x'+5x+ X
23. y=(x-1)*(x-2)". 24 y=x(x-1)*(x+1)’.
_1-x+¥%
1+x- %

2X
1+ %%

25,y 2.6. y:3x+%. 27. y=

3. 3HaliIITh MaKCUMAaJIbHI Ta MIHIMAaJIbHI 3HAYEHHS (DYHKIIINA:

R B _In%x
3.1. y=xe*. 3.2, y=x-In(1+x). 33. y= .

4. JIocaiaiTh MOBOKEHHS (DYHKIIT B OKOJII 3aJJTaHUX TOYOK 3a JOTIOMOTOI0
MOX1THUX BUIUX MOPSJIKiB:

41 y=6&-xX-3X-6x5 %5=0 4.2 y=xsinx-¥X, x=0.

5. 3HalAITh IHTEPBAJIM OMYKJIOCTI 1 BTHYTOCTI Ta TOYKH MEPETUHY KPUBUX
51 y=x-2x+1. 52. y=x-1. 53. y=x*-3x+9x+6.
54. y=xInx 55. y=¢*. 5.6. y=x€. 57. y=Inx+2%.

6. 3HaliTh ACUMIITOTH KPUBHX:

6x* +3x°

1

2
_ D Y= +1.
NI 6.3. y= x[&
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7. Jocmiaite (yHKINT Ta moOyayiTe rpadiku:

3 -2 S
7.1 y=XXj4. 72, y=(2x+3ei.  7.3.y=xe?.
74, y=(x+1(x-2). 75.y 3XX3+1 7.6. y=%In x

X+1 4X2 X3
77 y="—. 78 y=—2 79 y=—2_.

] 8.y 3+ X %y x° -4
7.9. y=9¢ - x 7.10. y=x+2. 711, y=16x(x-1° .
X

_Inx
712,y

NS

Bignosini:

1.1. (-;-2) i (0;») — cmagae; (-2;0)— 3pocrae. 1.2. (-o;-1) i (0;1) —
cnamae; (-10) i (Lw) — 3pocrae. 1.3. (0;3 — cmajae; @;mj — 3pocTaE.
1.4. (=0;0) i (2;0) — cagae; (0;2) — 3pocrae. 1.5. (—oo;l—\/:_S) i (1+\/§;oo)—3p0—
cTac; (1—\/5;1) 1 (1;1+\/?3) — cnagae. 2.2. X=2 — MaKCUMyM, X=3 — MIHIMYM.

2.3. x=1 — MakcuMyM, X=3 — MiHIMyM. 2.4. x=1,2— MIHIMYM, X :g— MaKcCH-
4 . 1 1 ..
MyM. 2.5. X= —5;1— MIHIMYM, X=2 —MAKCHMYM. 2.6. x= >~ MIHIMYM, X= -1-

MakcUMyM, Xx=1— wMmiHiMym. 2.7. x=1— wmakcumym. 3.1. vy =y(l)=

ol

32 y.,=Y(0)=0. 33.y..=y(1)=0, Y= y(ez) =2 4.1. MiHimym.
4.2. MakcumyM. 5.3. (-;1) — omykia, (L) — BrayTa, (1,13 — To4Ka meperuHy.

3 3 3
5.4. (O;ezj— OIyKJIa, (ez:ooj— BTHYTA, [ez;—z—;j — TOYKa IIEPETUHY.

9. [—w;—%)D(%;mj — BrHYTA, [—%%) — OIyKJa, [+T izj — OIyKJa,

S
ii;e% — TOYKM [eperuHy. 5S.7. (O;lj — OMNyKJa, ( j BIHYTA,
2 2
1
—2 =In Zj TOYka neperuHy. 6.1. 6x-5y+3=0— moxujga acHUMITOTA,

1 .
X:_s_\/g — BEpTHKaJbHa acuMIToTa. 6.2. X=1,2 — BepTUKaJIbHI ACUMITOTH,

— ropM3oHTajJbHa acuMnToTa. 6.3. y=x+3. 7.1- Y=X X=0 — acummnrory;
(=00;0) O(2;00) —3pocrae, (0;2) —cramac; Xmn =2, Ymn =3; (-0;0)0(0;0) — Bruyra.
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7.2. BuzHaueHa CKpi3b, KpIM X=-1; eKCTpeMyMiB Hemae; (DYHKIlS 3pocTaroya,;

1
(—2;—e2) — TOYKa IeperuHy, x=-1— acumnrota. /.3. HemnapHa; ymaxzﬁ

1 1 1
pu X=1: Yo =75 mpn x=-1; (0,0), (-1;—$j, (1:$J — TOYKH TEPETHHY;

y=0 —acummrota. 7.4. y,, =-4 npu x=-1, (-;0,5) — omykia, (0,5;0) — BrHyTa;
(0,5;—%7}— TOYKa MEpernHy; acuMnToT Hemae. 7.5. HemapHa; (—o0;=1) 0 (L) —
3pocrae, (-1,0)0(0;) — cnagae; y,, =-4 npu x=-1, y,.. =4 0pu x=1; y=3x,
x=0 — acumnToTH; (-;0) —omykia, (0;0) —BruyTa. 7.6. BusHadyena a1 x>0;
Y, -1 npu x—i' 0'i — ONYKJa, i'oo — BIHYTA, L3
min 2e p \/E 1 ’\/g y 1 \/g’ y 1 \/E’ 2e3
Touka meperuHy; Yy(+0)=0; acumnror Hemae. 7.7. BusHaueHa ckpi3p, Kpim
x=-1; Y, =€ Opu Xx=0; x=-1 —acumnrora; (—c;~1) —omykia, (1) — BrayTa;
TOYOK meperuHy Hemae. 7.8. Ilapua; y _ =0 mnpux=0; y=4 — aCHMITOTA,
(+1;,1) — Touku meperuny; (-o;-1)0 (L) —omykna, (-11) — ruyra. 7.9. BusHa-
YeHa CKpi3b KpiM X=+2; HemapHa, Y, =-3v3 mpu x=-2v3; y.. =3J3 mpu
x=2y3; (-0;-2)0(0;2) — omykuna; (-2;0)0(2;») — Bruyra; (0;0) — TOUKH nepe-

TMHY; Y= X, y=#*2— acumnrotu. /.10. ymax:i npu x:%; (—oo;O)D(O;oo) —

27
OMyKJa, TOYOK IEperuHy Ta acuMnToT Hemae. /.11. BusHaueHa ckpi3b, KpiM
x=0; Yoin =3 TIpH x=1; Xx=0 — acuMITOTAQ, (—3/5;0) — OIlyKI]a,
27

(—oo;_g/z)D(O;OO)— BTHYTA; (—5’/5;0)0 Touka meperumny. 7.12. vy, = 16
1

npu x:%; (—oo;EJD(l;oo) — BrHYTA, (%;1} — OIYKJIa; (%;—1), (1,0) — Toukn

2
nepervHy; acuMnrot Hemae. /7.13. Busnauena mns x>0; (ez;— — TOYKa JIOKa-
e

8 8
JIbHOTO MaKCUMyMy, X=0 — aCHUMNTOTAa, (O;eﬂ — OIYyKIa, [eﬁooj — BIHYTQ,

{e";%} — TOYKa MEPETuHy.
3e3
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1.6.2 Inougioyanvhi 3a60anns

1. 3HalaiTh MPOMIKKHM 3pOCTaHHS Ta cafAaHHs (PYHKITIN.

1.1 y=x-In¥. 1.2, y=vx-1(x-2). 1.3. y=(x-1)°(x+2)°.
2 —
14, y=—X_ 15, y=_YX_ 16 y=YX"1
X +4 x+100 X+24
X x>
1.7. y:?. 1.8. y=In x—arctgx. 1.9. yzg.
3
1.10. y=x'In x 111 y=in(¥+1)-x 112 y:%.
113, y=97* -3 1.14. y=xin® x 115 y=1+2_4
X X X
1.16. y=(x-5)°(x+4)*. 1.17. y=xInx 1.18. y=xIn® x
2 —
1.19. y=x &* 1.20. y=2 - 4" 1.21. y:L’;“
.
1.22 y=(x-4)’(x+5)". 1.23. y=+2x- ¥, 1.24. y=/xIn x
2 _ 2 _
125, y=X"3%*2 1.26. y=IntX, 1.7, y=X7X*6
(x+1) 1-x x-10
128, y=—X 129, y=e*- ¢ 130, y=x++
: .y—X4+4. 29, y= : 30. y= =

2. 3HAIITh TOYKU MIEPETUHY, THTEPBAIM OITYKJIOCT1 Ta BTHYTOCTI (DYHKITIH:

2.1, y=x/ x+1. 2.2. y=arctgx® . 2.3, y=(x-4)"(x+7)".
2.4. y=¢. 2.5. y:In(1+ x2) 2.6. y=x+sinx.
5
2.7. y=3x - X. 2.8. y=xe~. 2.9. y=15¢+ %.
2.10. y=3x2 - 4x/ x. 2.11. y=|n(x4+1). 2. y=Inx+In® x
2.13. y=¢*. 2.14. y=x'+8¥+18%+8 2.15. y=(x-1)’V/x.
— 3 _ _ X+1 _;
216. y=xX-3xX+6x+7. 217.y= TR 2.18. y= VI T——
3 2 2
2.19. y=>X_. 2.20. y=—2_. 221 y=—2
A Y T2 Y (x—1)3
_ X +2x+1 3.3,1 X
2.22. y="—s— 2.23. =SSt 2.24. y=x/x(4- X2.
X _xX=-x-1 _ .73
2.25. y= i1 2.26. y= v 2.27. y—x+X vE
X3 2
2.28. y=x"+6xX+12¥X. 2.29. ot 2.30. y=3x(x+1)".
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3. ITpoBexiTs moBHe nociikents Gyskuii y = f(x) Ta modyumyiite ii rpadix:

2 2 _ 16
31 y=x2+=. _ X —4x+3 3. y=—— .
y=x+= 32.y o 33.y (x=4)
34 y=—"_. _ X _x-5
y 1oyl 35 vy e 36.y 3
_1)3 _ X2 39 - 4X_12
37, y=74 38. y=—X_. 9. y=2X222
(x-2) X -1 (x-2)
' +1 _ X x*
3.10. y= o 311. y= -4 3.12. y= a7
2 -2x 4x3 7 3
13, y==X _ 14, y=2X_ 3.15. y=x+L-2,
313. vy 1 314. y 3 x y N
8 21 x*
316 = . = X =
y -2 3.17. y Nt 3.18. vy i x)3
3_1 2-2x+2 x* -
3.19. = - :X =
y DR 3.20. y 1 321 y 1
X _ X X+l
3.22. y—m- 3.23. y= A+ 3.24. y= 21
2x-1 3 43
3.25. :—. = X -
y (x—l)z 3.26. y i1 3.27. y a1
2X2+1 X2 —1 2_4X2
3.28. y= . 3.29. y= 3.30. y=2—-—™=—
y X-1 y X y 1-4x°
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2 TECTHU 1JIsd CAMOIIEPEBIPKH
2.1 Beryn 10 MaTeMaTHYHOTO aHAJI3Y

1. 3HaiiniTe 0061acTh BU3HAYeHHS QYHKIH Y, (i =1,....5), BUKOPUCTOBYIOUH
JUTSI TIHOTO TT1/IKA3KY:

x+1
n=o— m=~N2-x-x m=lgfl-2f)
-1
3741, amye —1=2x <0,
1 X
Vs =1 =, yo=qtg—, mage 0=x<m,
Sx—x 2
= . ario T x b
X -

Iliokaska
HaBenemo ob6nacTi BU3HaYeHHs EAKHX eneMeHTapHuXx (yHkuii. [lo3na-
yenns D(f) —o6nacTs BusHauenns Qynkuii f(x).

1.Hexait f(x)=P(x)=a,x"+ax™ +...+4a,,a,,a,....,a, JR — MHOTOYJIEH.
Tomi D(f)=(-oco; + ).
2. Hexaii f(x):% , ne P(x) i Q(x) — muorounenu. Toni D(f) — mHo-
X
KUHA O3B’ A3KIB HEPIBHOCTI Q(x)#0. Abo CUMBOJIIYHO

D(f) = (= oo; +)\{x]Q(x) = 0}..
3.Hexait f(x)=%/P(x), ne P(x) — MHOrounen, 2n — HaTypanbHe KpaTHe
gncno. Toxi D(f) —MHokuHA po3s’ s13KiB HepiBHOCTI P(X)>0. AGO CHMBOIIYHO
D(f) = (-oo; +e)\{x| P(x) < 0}.
4.Hexaii f(x)= L
A P(x
po3B’ sa3KiB HepiBHOCTI P(x)>0. A60 cumBomiuno D(f)=(~o; +w)\{x| P(x)< 0}.
5.Hexait f(x)=log, P(x), ne a>0, a#1, P(x) —muorounen. Toxi D(f) —

, Je P(x) — MHorowieH. Tomi D(f) — MHOJ>KHHA

3

MHOXXHHA O3B’ SI3KIB HEPIBHOCTI P(x)>0. Abo CUMBOJIIYHO
D(f) = (~o0: + )\ x| P(x) < O}
6.Hexait f(x)=tgP(x), ne P(x) — muorounen. Tomi D(f) — muOxHHA

, ) ) ) o 7l )
PO3B’A3KIB CYKYIHOCTI HepiBHOCTEH P(x)¢5+nk, kOZ. AGO CHMBOINYHO

D(f):(—oo;+oo)\{x|P(x):g+7k, kDZ}.

Bapianmu eionosioeti HaBesieHO B Ta0m. 2.1.
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Tabnuysa 2.1

Homep 6ionosioi
I 2 3 4 5
| o sa) Gva) | fomgote] Do A ey
vo| (21 [[-12] (-1 2] (-2 -1) -21]
Yo | (-29) | [-z1] (- ;1) (- -1) (-1 +oo)
ya| (5 +) | (0;5) (~;5) [0,5] (-_5; 0)
ys | [-16) | [£m)0(m6) (-16) -1 6] [D_(]’HOL)D @70
2. 11 BTOpiTB BU3HAYEHHS ckiagHoi QyHKIIi. [ KokHOT mapu QyHKIIiHI

vo

, AK1 3amaHl ymoBamu 2.1-2.3,ckianith ABI CKJIaaHI GYHKIT —

) Ux) = (1 (x)):

v

2.1. f(x): x°; @(x)=2x-3;
2.2. f(x)= 2X; ¢(x)= X%
2.3. f(x)=Inv/x; #(x)=sinx.
V KOKHOMY 3 BHITA/IKiB 3HAMIITh 00,1aCTi BU3HAYEHHS CKIaIHUX QYHKIIIH

u(x) i ).

Bapianmu sionosioeii naBeneno B Tabi. 2.2.

Tabnuys 2.2
Homep 6ionosioi
1 2 3
01 u=2(x-3)°, D(u)=R u=(2x-3)°, D(u)=R; u=2°x-3,D(u)=R
| v=(2x’-3 D(v)=R v=2x*-3 D(v)=R v=(2x-3)°, D[v)=R
u=2x%, D(u)=R u=(2x)?, D(u)=R u=2%,D()=R;
2.2 .
v=4x D(v)=R v=2",D(v)=R v=2%* D(v)=R
u=In+/sinx u=ylnsinx Insi D( ) R
=Insinx, D(u)=R;
DU)Z D(Zm 7T+2m) D(u):{—l_r+2m nDZ} .
2.3 _ 2 v =sinvyInx,
v:sm(ln\/;), v=sin(|n2x), D(v) =[L; + )
D(v)=(0; + ) D(v) = (0; + o)

3. [IpounTaBim miaka3Ky, 3rajiaiite, Sk BUKOHYIOTbCS €JIEMEHTapHI mepe-
TBOpeHHS rpadikiB. Bu3Haute, 3a 1OMOMOTOI0 SKOTO 3 MEPETBOPEHH Tpadika
byHKmii y =sinX moxHa orpuMartu rpadik pynkmii y, (i=12,...,6):
3.1y, =-sinx; 3.2y, =]sinx; 3.3 y, =sinx+2;

34 y,=2sinx; 35y, =sin2x; 3.6 y, =sin(x+2).
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Ilioka3xa

PosrnssHemMo enemenTapHi nepeTBopeHHs rpadikiB GyHKITIH.

Cumerpisi BimHocHo oci Oy. I'padix ¢ynxmii y= f(-x) oTpumyemo
3 rpadika y = f(x) cumeTpu4yHUM BifOOpPaKEHHSIM OCTAHHBOTO BiJTHOCHO OCi Oy .

Cumerpis BiznocHo oci Ox. I'padix ¢ymkuii y=-f(x) oTpumyemo
3 rpadika ¢pyHkuii y= f(x) cuMeTpuYHUM BifOOpaKEHHAM OCTAHHBOTO BiHOCHO
oci Ox.

IapajenbHe nepenecenHs B3I0Bk oci Oy. Ipadik pynkmii y= f(x)+a
oTpuMyeMo 3 rpadika QyHkuii y= f(x) mapaneiabHUM IEpPEHECEHHSIM Y3I0BXK
oci Oy Ha a OIMHUIIb YTOPY, AKIIO a >0, i BHH3, K0 a<0.

MapasenbHe nepenecenHs B310Bk oci Ox. padik yuxuii y= f(x-a)
oTpuMyemo 3 rpadika GpyHkuii y= f(x) mapanensHUM MepeHECeHHsIM Ha A OfH-
HUIb PAaBOPYY, AKIIO a>1, 1 JiBOpYY, AKIIO a<O0.

PosTsiranns (cTHMCKaHHs) B3J0Bk oci Oy. I'padix dyukuii y = af(x)
OTPUMY€EMO pO3TAraHHAM (cTHckanHsAM) rpadika y= f(x) y a pasiB y3m0Bx oci
Oy, K10 a>1; CTHUCKAaEMO B a* pa3iB, ko 0O<ac<l.

Postsiranns (cTuckanus) B31oBkK oci Ox. I'padix ¢ynkuii y= f(ax)
OTPUMYEMO PO3TAraHHAM (CTHCKaHHSAM) y @ pasiB (a™ pasiB) y3moBx oci OX,
skmo a>1(0<a<1l).

I'padix dynxuii y=| f(x)| oTpuMyeMo 3 rpadika y = f(x) A3epkanbHUM
B1JIOOpaXEHHSAM BIJIHOCHO oci OXx Ti€l yacTUHM Tpadika, sKa JEKUTh HUKYE
Bif 1i€i oci.

Bapianmu eionosioeti HaBesieHo B Tad. 2.3.

Tabnuys 2.3
65(:;4:5)1. Bapianm 6ionosioi
1 «CTUCKaHHS» B 2 pa3u B3I0BXK 0C1 OX
2 «Po3Taranss» B 2 pa3u B HaNpsMKy oci Oy
3 [TapanenpHe nepeHeceHHs B3710BK 0ci OX Ha 2 OAMHHUII J1BOPYY
4 [TapanenbHe nepeHeceHHs B3/I0BK oci OX Ha 2 OIMHUII TPABOPYY
5 [TapanenbHe mepeHeceHHs B3/10BXK oci Oy Ha 2 OIMHULII BrOPY
6 CumeTrpudHe BiJI0OpakeHHs BIITHOCHO 0c1 OX
~ ,H.SCpK'aJII)HC piz[06pa>K§:HHﬂ :Z[iJ'I}IHOK rpadika, SKi JISKATh HUKYE
BiJl oci OX, BITHOCHO I1i€i oci (3HU3Y Bropy)

4. ChopmymtoliTe BU3HAYCHHS:
e ckinueHoi rpanumi GpyHkuii y(x) mpu

X > Xoi X > X +0; X > X, =0, X - +00; X - —oo (€ X,— YUCIIO);
e HecKiH4eHHOI rpanuni GpyHkuii y(x) mpu

X > Xgi X > X +0; X 5 X, =0, X - +00; X - —oo (€ X,— YHUCIIO).
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300pa3bTe cxemMatuyHo rpadiku GyHKUIA y,, i =1 2, ...,6 IS HaABEJACHUX
HIKYE MHOXKHUH:

y1:2><; y2:x3; y3:|n(x+2); y, =tg X;
1 saxwo X>0,
Y, =sgnx =<0, akwo X =0, yezl_
X
=1, axwo x<0;

Kopucrtyrwoduch BHU3HAYEHHSM TpaHulll 1 MmoOyjgoBaHMMHU TpadikamMu,
cepel MHOXHMHHU (DYHKIIN Yy, -y, BKaXIiTh Ti (PyHKIIIi, Kl 3aJ0BOJILHSIOThH

TaKl YMOBH:
41 =, i )=, -
4.2. lim y(x)=0, lim y(x) =+, lim y(x) =
4.3. lim y(x)=1, lim y(x) -1, y( ) 0;
4.4, X"rDOY(X) +00 XI|r7_10y(x) ~, lim y(x)=0
4.5. lim yx)= oo, J'fno W)=+, Lmv(x)=
46. lim  y(x)=- lim  y(x)=+0, lim y(x)=0, kOZ.
q[yrk}o xﬂ(gwj_o X T
5. V BkazaHiii MHOXHHI (PYHKIIIH {yi}, i =1 ...,7 3HAWOITh HECKIHUYEHHO

Mati mpu X — 0 QYHKIIIT:
y, =2x+3; y,=x%; y,=2", y,=2"-1; vy, =cos2X;
Yo =Sin®5x; Y, =Jx+4-2.

6. 3ramaiiTe OCHOBHI Ba)KJIMBI TpaHuili. BUKOpUCTOBYIOUH iX, 3HAUIITH Ti
3HA4YEHHS &, PU SKUX CIPaBEUINBI HABEICHI TPAHUIIL:

6.1 Iim™™=1; 62 1Im 9™ =1; 63 mL-x)"" =e;

X—a X X-0 ax

6.4. Im2"1=1: 65. lim log;(1-2x) _ 1
x-0 X x-0 ax In3
Iliokasxka

HapenaeMo 0OCHOBH1 Ba)KJIMBI TPAHUIII:

iM% =1 i fim Sirla(X)=1,
x-0 X a(x)-0 a(x)
lim—— tgx lim tga(x) =1;
x-0 X a(x)-0 a(x)

Iirrg(1+ X" =e i I(igno(1+ a(x))'* =e.

49



x _ a3 —
IIpu a>0, a;tlllma =lna 1 I|m

1_ -1
=0 X o alx)
IIpu a>0, a#1 lim Ioga(1+x)= 1 1 im loga(1+ a(x)): L .
x-0 X Ina a(x)-0 a(x) Ina

=Ilna.

Bapianmu gionosioeti:
1) a=e: 2) a=0;3) a=-2;4) a=n;5) a=1,; 6) a=-1.

7. Po3kpuiiTe 3MICT MOHSTTS HEBU3HAYEHOCTI, SIKE BUKOPUCTOBYETHCS
npu oOuKclieHH] rpaHullb. [10sSCHITH 3HAYEHHS CUMBOJIIYHUX MO3HAY€Hb HEBU-
3HAYEHOCTEMN

O s R O G P A -

[ee]

BusHaure, 4 MiCTATh HEBH3HAYCHOCTI (SKIIO TaK, TO SKOTO THITY) TaKi

TPaHMUIII:
2 _ 2 _
7.1. limw: 7.2. lim w
x-3 X°—8x+15 x-3 x% +8x+15"
5 4 3
7.3. IimM; 7.4. lim (\/1+ X+ X? —\/1—x+x2);
x-e 311+ 2x Xoheo
1-V/x
7.5. Iim(XJrlj o 7.6. lim(sinx)"”;
x-1\ X+ 2 .
1.7. Iimo(sinx)x; 7.8 Iimo(log1 xj :
o H X o + >

Bapianmu gionosioeti:
1) [E} 2) HeBusHaueHOCTI HeMae, 3) [g}, 4) |0°]; 5) [01e]; 6) |°]; 7) [e0 = oo];

8) [|.

8. ChopmynroiiTe BUSHAYCHHS .
* HemepepBHOCTI (PyHKIIT y TOUII];
* HemepepBHOCTI (DYHKIIT y TOUIIl MPABOPYY,
* HemepepBHOCTI QYHKIIT y TOUIIl JIIBOPYH.
BuxopucTtoByroun 11i BU3HA4€HHS, 3HAWITh Taki 3HAYEHHS a, MPHU SIKUX
dbyukuis y, (i =1 ...,5) Oyxe HENepepBHOIO B YKa3aHIH TOYI X, :

1
X, saxkuo X<, _ 3%, axuyo X< 2, e
XO :1; 8.2. y2 - XO_ 2!

a
—, AKwWo X2,
X

8.1 % :{a+ln X, saKkwo X>1,
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sinx

—, akuo X<0,
2X “ tg X, axwo X<E, .
8.3. y; =14, axwo x=0, X, =0, 84.y,= 4 %=
4co8 x+a, }ZKWOXZZ—T,
—— AKuo x>0, 4
2X+ X

(1-2x)"*, aKxwo x <0,
85. vy, = (1+ 4X)l/2x, axwyo X>0, X, =0.

a

e®, sxwo X=0.

Ilioka3sxa
BusHayeHHs HemepepBHOCTI B Toulli x, (yHKuii: ¢pynkuis f(x), sxa Bu-

3Ha4YeHa y Touli X, i 3a70BonbHAE yMoBYy lim f(x)= f(x,), HasuBaeTbcs Henepe-
X=X

PBHOIO Y TOYII X, .
dyukiis f(x) Ha3MBAETHCA HEMEPEPBHOIO B TOULI X, MpaBopyd (MiBopyu),

SKIIIO BOHA BU3HAUEHA B Iiil TOYIII 1 XIirle+O f(x)= f(x, )(Xlirx?_0 f(x)= f(x, )) :

Yearal!
SIku1o ¢GyHKIIS HEBU3HAYEHA Y TOYII X,, TO B L1 TOYIIl BOHA HE € HeTe-

PEPBHOIO (TOOTO € PO3PUBHOIO B TOUIII X, ).
OyHKIIST € HEeMepepBHOIO B TOYIll X,, TOMAl 1 TUIBKK TOJ1, SKIIO BOHA
HeTepepBHa B HIi MpaBopyd 1 JIIBOPYY, TOOTO

f(xo):limof(x): lim f(x)= lim f(x).

X Xy +0 X Xo—0

Iioxaska
Teopema npo HenepepBHICTH eNeMeHTapHUX (PyHKIIINA: Oyb-sKa eleMeH-
TapHa (PYHKIIISI HEMEpEpBHA B KOKHIN TOYIIl CBOET 00J1acTi BUSHAYCHHS.

Bapianmu eionosioeii:

1) a:%; 2) a=0; 3) Takux 3Ha4YeHb Hemae; 4) a=-1; 5) a=1.

9. BukopHCTOBYIOYM MOHATTS TOYKH PO3PUBY (DYHKIN 1 BU3HAUYCHHS
THUITIB TOYOK PO3PUBY, 3 SICYWTE, UM € TOUKA X, = 3 TOYKOIO PO3PUBY NaHUX (PyH-

Kiii (y BUIKy MO3UTHUBHOI BiAIOBII BU3HAUTE TUI PO3PUBY):
2. 1
ylz(X_B) ! y2:X_3’
(X - 3)2 ) 1 —3X, sxwo X<3,
; =sinX+—————; Y, =
x—3 Ys x> +x-3 N x* +1, axwo X> 3.

Y; = In(x—3);

Yo =



lioxaska

Jamo kiacudikaliiro TOU0K pO3pHUBY.

Touka X, HA3MBAETHCSA TOUYKOK YCYBHOTO po3puBy s ¢ynkmii f(x),
AKIIO B I[1i TOYI(l JIIBOCTOPOHHS Ta MPAaBOCTOPOHHS TpaHUIll QPyHKLII AOPIB-
HIOKOTH OJHOMY ¥ TOMy caMOMy 4HCIy, siKe He CHiBHajzac 3i 3HaueHHaM f(x,),
K10 QYHKITIS f(x) BU3HAUYCHA B TOUIIl X, .

Touka X, Ha3MBAETHCA TOUKOKO po3puBy | pony pynkuii f(x), sxmio miBo-

CTOPOHHSI Ta MPABOCTOPOHHS TPaHUIIl B 111 TOYI[l KIHIIEBI, ajie PI3HATHCS.

Touka X, HasMBaeThcsA Toukowoo po3puBy |l pomy dymxmii f(x), skmo
xo4ua O OJHAa 3 OJJHOCTOPOHHIX TPAHUIIh y I TOYIll ab0 He icHye, a00 HECKiH-
YeHHA.

YBaral
Jlns1 BUBHAUEHHSI XapaKTepy TOUYKH PO3PHUBY X, TpeOa OOUMCIUTH OJTHO-
CTOPOHHI TPaHMUIIi B 111 TOYI[l 00 BCTAHOBUTH, 1110 IIUX TPAHUIIL HE ICHYE.

Bapianmu eionosioeii:
1) He € TOYKOIO PO3PUBY; 2) TOUKA HEYCYBHOTO PO3PHUBY;
3) Touka po3puBy | pony; 4)Touka po3pusy |l pony.

Bignosiai 1o TecTiB

Tecr 1

Homep pynryii Y1 % % Ys Ys
Homep 6i0nosioi 4 5 1 2 2

Tecr 2

Homep ymosu 2.1 2.2 2.3
Homep 6ionosioi 2 3 1

Tecer 3

Homep ¢pynxyii Y1 Yo Y3 Ya Ys Y6
Homep 6ionosioi 6 7 5 2 1 3

Tecr 4
Homep ymosu 4.1 4.2 4.3 4.4 4.5 4.6
Homep ¢pynxyii Yo Y1 Ys Ys Y3 Y4
Tect 5
{¥2i Vi Vi 2}

TecT 6
Homep 3a0aui 6.1 6.2 6.3 6.4 6.5
Homep 6ionosioi 2 4 6 1 3
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Tecr 7
Homep 3a0aui 7.1 7.2 7.3 7.4 7.5
Homep ionosioi 3 2 1 7

~

([@))

~
~
oo

Tect 8

Hoxmep ynxyii Y1 Yo Ys Ya ¥s
Homep 6ionosioi 5 2 3

Tecr 9

Homep ¢ynryii Y1 7. Y3 Y4 Y5
Homep 6ionosioi

2.2 {udepenuiajibHe ynucaeHHs: GQyHKIil oaHiel 3MiHHOT
1. 3maiixite npupict Af (x,, Ax) Qynkmii f(x)=x? y Toumi x, =1, fAKIIO
Ax = 01, BUKOPHCTOBYIOUH (opMyity Af (x,, Ax)= f(x, +Ax)— f(x,).

Bapianmu eionosioeii:
1) 0,1;2) 0,21;3)0,01;4) 1,21;5) 1.

2. JlaiiTe BU3HauUEHHS MOX1IHOI QYHKIIT B TOULll X,. fIKa 3 TpPaHUIb € MO-
X17HOIO (PYHKITIT Y, (i =1, 2) B TOYIll X,, KO Yy, =4x° -1, y, =C0s3x ?
Bapianmu sionogioeii HaBeneHo B Tabmn. 2.4.

Tabnuysa 2.4
Dyukyia y.
Bionogiow YHRYDA Y,
Y1 Ya
1 i (4x, + Ax)® - 4x3 i cos3(x, + Ax) - cos3x,
Ar -0 AX Ar -0 AX
) im (4x, +Ax)* - 4x, -2 im cog3x, + Ax) - cos3x,
Ar -0 X, Ar -0 AX
3 _ 3 _
3 im A(x, + AX)° - 4x im COS3X, — COS3AX
Ar -0 AX Ar -0 AX
4 im (4x, +Ox)° - 4x3 -2 i cos3(x, + Ax) — cos3x,
Ar -0 AX ar-0 X,

3. 3rapaiite, y YoMy MOJISITA€ TEOMETPUYHA CYTh MOXITHOI, STKUM BUTJISA

Mae pIBHSHHS JOTUYHOI 10 Tpadika audepenuiioBanoi Gpynkuii. YHomy mgopis-
2

X . .
HIO€ TAHI'C€HC KyTa HaxXuUly r[apa60J1H y:7 10 oct Ox Yy TO4NOl 3 a6CHI/ICOIO

X, =-17?
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Iiokaszka 1

['eoMeTpUyHa CYTh MOXiAHOI y Touwi: moxinHa ¢yHkii f(x) y Touri x,
YHCENbHO JIOPIBHIOE TaHI€HCY KyTa @ Haxwily JOTHYHOI, TNPOBEACHOT
1o rpadika pyukuii y= f(x) y Touni M,(x,; f(x,)), T06T0 f'(X)=tga .

Iiokasxa 2

PiBHAHHS JOTHYHOI, IO MpoBeneHa a0 rpadika ¢ysxmii f(x) y Toumi
M, (x,; f(x,)), Mae Burmsan y = f(x,)+ f'(x, )J(x—%,).

Bapianmu eionosioeii:
1) 3; 2)-1;3)1; 4 0;5) -~
2 2
4.V sxiii Touni M, (X,; Y,) JOTUYHA OO KPHBOi Yy =e* yTBOPIOE KyT 45°

3 Biccro Ox?
3a migKa3KkaMu 3BepHYTHUCH 0 TECTY 3.

Bapianmu sionosioeii:

1) (-x gj; 2) (¢ ¢); 3) (¢ 0); 4) (0 1); 5) (0: 0).

5. CknaniTh piBHAHHA OOTMYHHX 10 rpadikip dymkuii y, (=12 3)
B TOYKAaX 13 3aJJaHUMH aOCIIMCaMU.

51 y,=x*-x, % =0; 5.2 yZ:%, x,=-1; 53.y,=/x+2, x,=4.

3a nioxaskamu 3BEPHYTHUCH J0 TECTY 3.
Bapianmu eionosioeti HaBesieHO B Ta0J. 2.5.

Tabnuys 2.5
: Homep 6i0nosioi
3aoaui 1 5 3
51 y=2X_1 y=X y:X+1 yz_x
5.2 y=Xx- y=-x-2 y =X y=-x+2
53 y:§+3 y:§+5 y=4x+3 y =X

6. [ToBTOpITH BU3HAYECHHS CKJIa/IeHO] QYHKINT i GopMyy, 3a KO 004HC-
JIOEThCS TOXIJHA CKJaaeHoi ¢yHKIi . YoMy nopiBHIOE mMoxigHa GYHKIIT

y, (1=123 4),akmo y, =sinx®; y, =sin®x; y,=tgv/x; y, =tgx ?

Iioxaska

[Toxigna cxmagHoi PyHKIIT OOUMCIIOEThCA TaK: SKIIO 3ajaHa CKIajgeHa
dyukmis F(x)= f(u(x)), npugomy B Toumi X icHye moxigma u'(x) BHyTpimHbOI
¢ynkuii u(x), a y Bixnosianiit Touni u(x) icaye noxinxa f'(x) 30BHIMHBOT QyH-
KLl f(u), TO TOXiAHA CKJIaaeHoi (yHKIi F(x) y Toulll X OOYHUCIIOETHCS
3a gopmymnoro F'(x)= f'(u)u’(x).
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Bapianmu eionosioeti HaBesieHO B Ta0. 2.6.

Tabnuys 2.6
” . Homep 6i0nosioi
FHIHIA 1 2 3 4 5

A cosx® cosx’ X —cosx® 3¢ 3sinx? - cosx®

A 3sin’ x cosx 3sin? x 3cos X -3si’ X COSX | —3cos x

y Jx _ 1 _ 1 1 1

3 coZ vx 2Jxcogx | 2/xcodx | 2JxcogVx | cof/x
1 1 1 1
Jtgx -

Ya COZ X 2,/tgx 2,/tgx cos x 2Jtgx cog x | 2,[tgx/x

dy

7. O0YMCIITh MOXI1IHI e U1 PYHKIIN 3alaHUX HESBHO 1 mapameTpud-
X

HUMU PIBHSIHHSIMHU:

7.1 v +xy-x¥=1; 7.2 {X:25h3

y=ch3.

Bapianmu eionosioeti HaBesieHO B Ta0. 2.7.

Tabnuysa 2.7
Homep 6ionosioi
3aoaua 1 > 3 a
3 -y 3x* -3y’ -y 3x* -3y? 3x*-y+1
7.1 : =2 2y ) et R A
X +3y X X X+ 3y
7.2 2th 3 -2cth3 %ctha %tha

8. IloBTOpiTh BU3HAYeHHs audepeHIiany i Gopmyny s ioro obuuc-
neHHs. JlaliTe BIAMOBIIb HA TUTAHHS. YOMY JIOPiBHIOE nudepeHiiian GyHKIii v,

(i =1, 2) B 3aJIaHI¥ TOYIIl X, , SKIIO B 000X BUMAAKAX MPUPICT Ax = OL:
8.1 y,=Inx, x,=2; 82. y, =+x+1, X, =37

Iiokasxa
Judepenian ¢ynkuii f(x) y Toumi X, 0OUMCIIOETbCS 3a (OPMYJIOIO
df (x,; AX)= f'(x,)AX, o6 AX=X—X,.

9. BukopucToBYIOUM BHU3HAUEHHS APYToil MOXITHOI SIK MOXITHOI BiA mep-
moi moxignoi, y"(x)=(y’ (x))', 3HAWAITH APYry MOXigHy (YHKIiH y BKa3aHUX
TOYKAX |
9.1y, =€, x=0; 92 y,=tgx, x=7.
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10. BuBuiTh npasuia Jlomitans oO4MCIeHHS rpaHullb (YHKIIN 1, BAKOPHU-
CTOBYIOUH IM1IKA3Ky, OOUHCIITh TPAHUIII:

5 _ ; 3

10.1. lim X ~Z* L 102 1im SN 103 jim X
x-12%" —=x—1 x-7 Qg 2X X+ @
Iliokaska

Ilpasuna Jlonimana. Hexaii HeOOXiTHO OOUUCIATH lim % :
x-% @(x
[Ipo dynkmii f(x) Ta ¢(x) B1JIOMO, ITI0 B ICSIKOMY OKOJI1 TOUKH X, -
1) f(x) i ¢(x) audepenuiroroThes, mpuuomy ¢'(x)z 0;
2t 16]-m =0 (a6 I - i ==),
f'{x

Toni, sikuio icHye lim 7’ ICHY€ 1 IIyKaHa TPaHUIIs, IPH LIbOMY
X—Xo X

%) _ iy £ (X)

lim ——< =lim

=% g(x) X% @' (x)

11. TToGynyitTe rpadiku enemMeHTapHuX QYHKITIHN:

, . : 1, 1. :
y1:X21 y2:X31 y3:\/;1 y4:;’ ySZF’ y6:2’
Y; =100, X5 Vg =10955 X5 Yo =tgX; Yo =ClgX; Yy, =Si
Y3 = arctgx; y,, = arcctgx.

nx, Y, =arcsinx,

Buxonsun 3 reomeTpudHOro 300pakeHHs (YHKIIIHA, 3p00ITh BHUCHOBKHU
PO MOHOTOHHICTh (YHKIIIH, oOuparouu 3 GYyHKIIN Yy, —Y,, Ti, SKI 3aJ0BOJIbHS-
I0Th TaKi YMOBH:

11.1. ®dyHKIIE MOHOTOHHO 3pOCTA€ HA BCii 00JaCTI BU3BHAYCHHS.

11.2. ®yHKIIT MOHOTOHHO CTa/Ia€ Ha BCii 00J1aCcTi BU3HAYCHHS.

11.3. OyHKIiA 3MIHIOE XapaKTep MOHOTOHHOCTI.

12. TloOynyiiTe rpadiku GyHKIIN vy, - VY, !

(X—l)z, x<1 -2%, X<0,
y1: ] y2= 1
Inx, x>1 =, X>0;
2
2
T T VA JT
il - X+— |, Xg——,
Xty X<y ( 2) 2
Y, =14 COSX —7—T<x<n' y, =< tg X —7—T<x<7_7
3 ) 2— - 11 4 y 2 2,.
2x-n)-1 x>m ( ﬂjz 4
- X——=1, x=2—.
2 2

Ha ocHoBi moOynoBanux rpadikiB 11 KOxKHOT QYHKINT Y, — Y, 3HANIITH!
12.1. Touku (SKIIIO BOHH €), y SKUX ITOXiJTHA HE iICHYE.
12.2. InTepBasii MOHOTOHHOTO 3pOCTaHHS (PYHKIIII.
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12.3. IaTepBaii MOHOTOHHOTO CriaaHHs QYHKITII.
12.4. Touku MiHIMYMYy Ta MaKCUMyMY (DYHKIIIT (KIIIO BOHHU €).
12.5. InTepBasiu BUITYKJIOCTI BrODPY.
12.6. InTepBasu BUMYKJIOCTI BHU3.
12.7. Toukwu neperuny (SKIIO BOHH €).
Bapianmu eionosioeti HaBesieHO B Ta0m. 2.8.

Tabnuys 2.8
Homep 6i0nosioi
Sadaua 1 2 3 4 5 6
—
12.1 Berofu x=-1 x=1 | x=t2 | x=o0 [T 7%
mudepenuiioBana 2 . =
2
—o: 0)0 Hewmae iH-
12.2 (—00; IETJ (D(oo +) ) —g; g} Teppanis | (I +oo) [0; l—z-[j
T, v 3pOCTaHHS
T
—oo; —— |1 m. 3
=30 oo 3,
12.3 (~o; -7)| (0 n) [2' 2 j (-o0; 1)
D(ﬂ; +ooj D(O’ +00)
2
n
X=——= —
2 i
12 .4 X=0 —1. max x=1- T. min, |Hewmae touok| X=0— X:_E -
X=7 —T. min T. Min « zg _ | exctpemymy | . min - max
T. max
[_E; OJD - Hemae
125 (1; +oo) 2 (_oo; ) (_oo; 7_Tj (_E; Ej IHTEpBATIB
T 2 BHUITYKJIOCT1
D(E’ +°°j BrOpy
T
o2 =
T, i, . .
12.6 (ﬂ j ( > 2} [2, j (- o0; 1) D(an (0; +0)
0| —; +oco 2
2
-_n
12.7 wTTy Hewmae tosiox | _ x=2 x=1 | x=-1
[IEPETUHY 2
X, =T
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Bignmosiai 10 TectiB

Tecr 1
BapianT 2.

Tecr 2

Tecer 3

Dynukyis

BapianT 2.

Homep 6ionosioi

Tectd
Bapianr 4.

Tect 6

Tect 5

Homep 3a0aui

Homep 6ionosioi

Dynryis

Y2

Homep 6i0nosioi

1

Tecr 7

Homep 3a0aui

7.1

Homep 6i0nosioi

1

Tect 8

Homep 3a0aui

8.1

Bionoesiow

0,05

Tecer 9

Homep 3a0aui

9.1

Bionoesiow

Tect 10

Homep 3a0aui

10.1

10.2

10.3

Bionoeiow

3/7

—-3/2

Tecrt 11

Homep ymosu

11.1

11.2

11.3

Dyuxyis

y21 y31
YG, y71
y91 Y12, Y13

y41 y81
Y10, V14

Y1, ¥5: Y11

Tect 12

Homep 3a0aui

Dynuxyia y;

12.3 12.4

12.5

12.6

Y1

2

Y2

Y3

Ya

Mojo|w(N

ool\).bcn!\)

6

2 S
4 1
1 4

N O1|W

aw ok~

WA (NN~
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2.3 Nocaigkenns GpyHKIii 32 10M0OMOTI0I0 MOXiTHUX

1. JTns ynkmiit y, (i = 1, 2, 3, 4) 3HAWIITH iIHTEPBAJIN 3POCTAHHS:
1
1.1. Y, :7; 1.2. Y, :‘XZ —3)(1; 1.3. A :%/N; 1.4. y, = X3

Iioxaska

JlocTaTHS yMOBa MOHOTOHHOCTI (DyHKIIii: KO Ha iHTepBani (a; b) BuKo-
HyeThes HepiBHicTs f'(X)>0 (f'(x)<0), To dynxuia y= f(x) 3pocrae (cnanac)
Ha I[bOMY 1HTEpBaJi.

Bapianmu sionosioeii nHaBeneno B Tabmu. 2.9.

Tabnuys 2.9
Homep 6i0nosioi
Homep ¢pynxyii 1 5 3 4
1.1 (- 0; 0) (0, +0) 0 R
(—oo; Ej (E; +ooj (O; EJD (-e; 0)C
1.2 2 2 2 3
Ul
0(3 +) (2 j
1.3 0 (~; 0) (0 +oo) R
1.4 (~; 0) 0 (0 +oo) R

2. [ToBTOpPiTH BU3HAYCHHS BHIYKJIUX (Yyropy i BHU3) Ha iHTepBali QyH-
KII# 1 JocTaTHI yMOBH BUIYKJIOCTI. J{7ist 3amanux GyHKII 3HalIITh 1HTEpBAIH,
Ha SKUX rpadiku X QyHKUINA € BUTYKIUMU Bropy.

1
2.1. Y, :7; 2.2. Y, :‘XZ —3)(1; 2.3. A :%/N; 2.4. y, = Xs.

Iioxaska

JloctaTHA yMOBa BUIYKJIOCTIi: AKIIO Ha iHTepBami (a; b) BHKOHYyeThCS
nepisnicts f"(x)>0 (f"(x)<0), To rpadix dpymkuii y= f(x) € Bunyknum BHUH3
(yropy) Ha IbOMY iHTEpBAJIL.

Bapianmu sionogioeii naBeneno B Tabm. 2.10.

Tabauysa 2.10
HOMep (j)ymcz,;ii' 1 IZ_IOMG]? 6101’10610:13 ]
2.1 (—00; 0) (O; +oo) 0 R
3
3 0, — 0 (—oo; O)D
22| (=2 | wa | (23 |
2 (3 +) 0(3 +o)
(-0; 0)O .
23 0(0; +o) (~0; 0) (0, +00)
2.4 ) (0; +) (C; 0)
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3. 3HalaiTh TOYKH MakcuMymy GyHKIL y, (i =1, 2):
31y, =2x*+3x*-1; 3.2.y,=xe*.

Bapianmu sionosioeii nHaBeneno B Tabdm. 2.11.

Tabnuys 2.11

Howmep 6i0nosioi
Homep ¢pynxyii 1 > 3 4
3.1 x=0 x=-1 T 0
X, =-1
X =0
3.2 — x=0 X=2 X=-2
X, =—2

4. 3HainiTh HaliMeHIe 3HaYeHHS QyHKmil y, (i =1, 2) Ha 3agaHOMY BiJI-
Pi3Ky, BAKOPHCTOBYIOYH IS [IBOT'O JITOPUTM, 1[0 HABOAMTHCS B ITiIKA3IIi:

41. y,=x*-3x-7, x0[0; 2|; 4.2y, :x2+%3, xO[1; 4].

Iiokasxa
AJropuUT™M 3HAXOMKEHHS HAWOUIBIIOrO 1 HAMEHIIOTro 3HAa4eHb (PYHKIIIH

f(x) ma Bimpisky [a; b]:
1. 3naiinite f'(x).
f'(x)=0,
xO[a; b
3. O6umcHiTh 3HaueHHs PyHKIIi y BKazaHux Toukax: f(x).... f(x ), f(a), f(b).
4. Cepen MHOKUHM 3HAWJICHUX 3HAUYC€Hb 00€piTh MaKCUMaJIbHE 1 MIHIMa-
neHe. Lle i OyayTh mykani Haii6Ginbmie i HaliMenme 3HauenHs Qyskuii f(x)
Ha BIZIPI3KY [a; b].

2. Po3B’ sKITh CUCTEMY Hexait x,...,X, —pO3B’s3KH IIi€1 CUCTEMH.

5. 3rajaiiTe BU3HAYCHHS TOYKH MEPErWHY W JOCTATHI YMOBH TEPETHHY.
3HaWaITh TOUKK Heperudy GyHkiin y, (i =1, 2):

xt  x*

5.1 Y1:?—7+2x; 5.2. y, =xe".

Iiokasxa
JlocTaTHsS yMOBa IleperuHy: Ko B Toulli X, GpyHkuis f(x) 3an0BonbHIE

TaKl YMOBH:

1) icuye f '(XO);

2) f"(x,) a6o mopiBHIOE HyIIIO, a00 HE iCHYE;

3) 3mmiBa i cripaBa Bijf TOUKH X, (PYHKIIiSl MA€ BiAMiHHI HAIIPSIMKH BUITYKJIOCTI,
TO X, € TOUKOIO Teperuny Gynxuii f(x).

Bapianmu eionosioeti HaBenieHo B Tab. 2.12.
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Tabnuysa 2.12

Homep

Homep 6ionosioi

QyuKyii

3

IN

5.1

x=0

)(1:—1; )(2:1

5.2

x=-1

O

nio

Bignosiai 10 TecTiB

Tecr 1

Homep ¢pynxyii

1.1

Homep 6ionosioi

Tect 2

Homep ¢pynryii

2.1

Howmep 6ionosioi

Tecer 3

Homep ¢ynxyii

Homep 6ionosioi

Tect 4

Homep ¢pynryii

4.2

Bionoesios

12

Tecr 5

Homep ¢ynxyii

5.1

Homep 6ionosioi
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3 KOHTPOJIBHI POBOTH

3.1 BapianTu KOHTPOJBLHUX POOIT

Bapianm 1
1. O6GuucHITh TPaHUITO PYHKIIIT:
4 _(h=2) x-3 _ Q2¢ NG
lim (”+2)2 (n 2)2 im3 3" im (D=1
h - o (n+5)*+(n-5) x-1  tg 77X n - ool N+1
2. O0YHnCIITh TPAHULIIO TTOCITITOBHOCTI:
im YN +3-vn-3 lim \/n+2(\/n+3—\/n—4).
n- o3n®+3+4/n-3 n- o
: sin7x 3 _Bx? - 3/9x —
lim ———. lim = 35X ZSX 4 lim M
X » 0X" +7K X2 X =3 +4 X - 3 3+ x—+/2x

3. 3uaiinite moxigny Qynkmii: y=x> 2%,
4. 3Hai1ITh TOX1AHY APYTOTo NOPSAKY BiJ GYHKIIT, 3a1aHOT TapaMeTPUYHO:
x = cost /(1+ 2cost),
{y = sint /(1 + 2cost).
5. 3uaiaite HAUOUIBIIIE Ta HaNMEHIIIE 3HAYEHHS byHKIi

y = %fz{x —1*(x - 4), 3amanoi Ha Bizpisky [0, 4].
6. HdocniaiTe QyHKIIIO HA MOHOTOHHICTB: y =1/ (x4 - 1) :
7. IloOynyiite rpadik QyHKII: y = (16— 6x° —xs)/ 8.
8. CxyaniTh piBHSHHS JOTHYHOI Ta HOpMadi A0 JAaHOI KPHUBOi B TOYII
3 a0CIMCOIO X, - y=x+x, X, =1.
9. 3HaiiaiTh acUMNTOTH PYHKIIIT Ta moOyayiTe ii rpadik:
y= (x3 +x° —3x—1)/(2x2 - 2)

Bapianm 2
1. O6GuucHITh TPaHUITIO PYHKIIIT:
im (11 +(n+2) i 2-16 i (52 +3n-1)'
o (n+4)* +(n+5)° x4 Sin7x x-o( 5% +3n+3)
2. O6GYHCITITh TPAHUITIO TTOCITIIOBHOCTI:
3 _ 2
Iim\/ﬁ—gn. Iimn(Jn4+3—\/n4—2)
" 3ot +1
iim Va+x-2 im x® - 6x° +12x -8 im Ux-6+2
x~0 3arcctgx x~2  x3-3x2+4 -2 X+2

. e1/ X
3. 3HaiiniTe noxiaHy QyHKIIl: Y = (sm«/;) :
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4. 3Hai1ITh TOX1AHY APYTOTo NOPSAKY BiJ GYHKIIT, 3a1aHOT TapaMeTPUYHO:
{x =Jt3 -1,
y =Int.
5. 3uaiaite HAWOUIBIIIE Ta HaNMEHIIIE 3HAYEHHS byHKIi

y=x-2x+ —13, 3ajmaHoil Ha Bipi3Ky [2, 5].

-1
6. Jlocmimite yHKIiF0 Ha MOHOTOHHICTB: Y = —(X/(X+ 2))°.
7. IloOynyiite rpadik GyHKIUI: y = —(x2 - 4)2 /16.
8. CxyafiTh piBHAHHS JOTHYHOI Ta HOpMadi A0 JaHOI KPHUBOi B TOYII
3 a0CLIUCOI0 X, ¥ = at - 20, xy=-8.

9. 3HaiiiTh acUMNTOTH QYHKINT Ta MoOyayiTe i1 rpadik:
y = (x2 +6x+9)/(x +4).

Bapianm 3

1. OGuucHITh TPaHUITO PYHKIIIT:
i (n+3)° +(n+4)° | jim _n2x=Inn_ ”m(gn +1JZ”+3'
n-o (n+3)* = (n+4)* x--mi2 5in(5x / 2) cosx nel 3n—1

2. O0YHnCIITh TPAHULIIO TTOCITITOBHOCTI:
/ _ 3/ 3
lim an+1-v2/m +4. Iim(,/nin+5§—n)
n-oo 4\/__3/n5+n n- e

im 2Sinl(x+ 1) i X5 +8x+4 i Yi6x-4
0 In(L+2x) x-2x3 +7x2 +16x +12° -4 4+ x—-2x

ctgx

3. 3Haiiaite noxiany GyHkii: Y = x®
4. 3Haia1Th TOX1IHY APYTOro MOPSAKY BiJ PYHKINT, 331aHO1 TapaMeTPUYHO:
{x =Ve-1,
y =th’t.

5. 3naimiTe HaWOLIBIIE Ta  HaliMeHIIe  3HAYeHHS  PyHKIl
¥ =2-{x—1-x+2, 3ananoi Ha Bigpisky [1, 5].

6. ocniniTe (yHKIIFO HA MOHOTOHHICTB. Y = (x3 —32)/ X2.

7. IloOynyiiTe rpadik GyHKITT: y=16x° —36x° +24x—9.

8. CknaniTh pIBHSHHS AOTHYHOI Ta HOpPMajl MO JaHOI KpWUBOI B TOYII
3 a0CIUCOI0 X, y = 2x% +3x—1, x, =—2 .

9. 3HaiiniTh acuMNTOTH (QYHKINT Ta MoOyaylTe i1 rpadik:

y = (3x* ~10)//ax* -1
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Bapianm 4

1. O0umcniTh TpaHuUIlio QYHKIIII:

lim (n+1)* - (n—l)j. Iirngnth. im[ 207+ 7n-1 o
"% (n+1) + (n-1) x4 COS X ol 20 +3n-1)

2. O6GYHCITITh TPAHUITIO TTOCITIIOBHOCTI:
: n\/ -327n*+4 | Ilmln— nin=1) ]
n-.oo 4/~ _ /n +n n- o
i 2sin[n(x +1)] X -3x-2 \/9+2x 5
im-—— "7 lim ———. ,
<=0 In(L+2x) X”‘1(x2—x—2) Ix? -4

COSX
[S)

3. 3naiiaiTe noxigny Qyukmii: Y = X
4. 3Haii1ITh MOX1AHY APYTOTo NOPSAKY BiJ GYHKIIIT, 3a1aHOT TapaMeTPUYHO:
x=+t-1,
{y =1/4t.

5.3HaiigiTe  HaWOLIbIIE  Ta  HaWMeHIIe  3HayeHHs  (PyHKii

y= ifz{x +2) (1- x}, 3amanoi Ha Biapizky [-3, 4].
6. Jlocminite (QyHKIIIFO HA MOHOTOHHICTB:. Yy = (x3 + 4)/ X2,
7. IMoOynyiiTe rpadik GyHKIT: y=2x> —9x* +12x -9,
8. CknaniTh pIBHSHHS AOTHYHOI Ta HOpMajl MO JaHOI KpWUBOI B TOYIII
3 a6CIMCOI0 X, & y = [dx— 2214, x,=2 ..
9. 3HaiiniTh acuMNTOTH (QYHKINT Ta MoOyayiTe i1 rpadik:
y = (17-x2)/(4x-5).

Bapianm 5
1. O6GuucHITh TPaHUITO PYHKIIIT:
2 _ T AX n+4
lim 8n - 2n e lim—o —° lim n+3 :
- (n+1)* - (n-1) x-78in5x —sin3x neol n+5

2. O6GYHCTITh TPAHUITIO TTOCITIIOBHOCTI:

Yn*-7+¥n?+4

lim . lim3/nf/n? -3 n(n )

n-w  4/45 +5+\/_ n-o ( )

i V1+x-1 . X3 —=3x-2 Ix14-1/2
im—. lim .

x-0 sin[77(x + 2)] x-2 X3 +7x2 +16x+12 ! 1/2\/1/2+ —/2x

3. 3uaiaiTe noxiany GpyHKii: y=x" 5"
4. 3Haia1Th TOX1IHY APYTOro MOPSAKY BiJ PYHKIT, 331aHO01 TapaMeTPUYHO:

X=cost,
y=tg’t.
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5. 3uaiaite HAWOUIBIIIE Ta HaNMEHIIIE 3HAYEHHS byHKIi

2
A

y=-3 +2x+ +5, 3aJ1aHo1 Ha BiApi3Ky [-2, 1].

e
6. ocniaiTe GyHKINIO HA MOHOTOHHICTB: Y = (x2 - X +1)/ (x - 1).
7. loOynyiiTe rpadik QyHKIii: y=3x—-x°.
8. CknanaiTe pIBHSHHS JOTHYHOI Ta HOpMaJli JO AaHOI KPHBOI Yy TOYIII
3 a0CIUCOI0 X, . ¥ = 2x +3x—1, x;=-2,
9. 3HaiiaiTh acUMNITOTH PYHKIIIT Ta moOyayiTe ii rpadik:

y= (x2 +1)/\/ 4x* - 3.

Bapianm 6
1. O0umcniTh rpaHuIio QYHKIIII:
s _ 3 _ny2 3 2n-n®
lim (”+6)2 (n+1) . |im—'”(9 2¢) jim| 2L
n-=(2n+3) +(n+4) x-2  Sin27K n-e| n® -1
2. O0YHUCIITh TPAHULIIO TTOCITITOBHOCTI:
6 —
jim Y0 *4*vn-4 IimJn3+8(\/n3+2—x/n3—1)
n-=3n®+6-4/n-6 n-e
i +7) 3 _3y— _
lim S'”[iﬂx ) jim X ~3%=2 jm X1
x-0  e¥-1 x-1x% +2x+1 x-1 x% -1

3. 3HaiiaiTh NOXiAHy QyHKII: Y = x<
4. 3Haia1Th TOX1IHY IPYTOro MOPSAKY BiJ (PYHKIIT, 331aHO01 TapaMeTPUYHO:
{x =t-3,
y=In(t-2).

o . [P o 2
5. 3HaiiniTe HalOiIBIOIe Ta HaiiMeHIIe 3Ha4eHHs (QyHKmii ¥ =x" +— -16,
X

3ajaHol Ha Bizpi3ky [1, 4].

6. Jdocmiaite GyHKIIIO HA MOHOTOHHICTB. Y=

x> +2X

7. Tobymyiire rpadik Gpynkmii: y = x?(x—2)°.

8. CxuafiTh piBHSHHS JOTUYHOI Ta HOpMaJ JI0 JaHOI KPUBOI y TOYILII
3 abCIMCOI0 X, . ¥=x—%, x, =—1.

9. 3HaiiiTh acUMNTOTH (QYHKINT Ta MOOyaylTe i1 rpadik:

y_x3—4x
-4
Bapianm 7
1. OGuucHITh TPaHUITIO PYHKIIIT:
-3 - 3 3y — 2 o\
jm (21=3) ~(0+5)" jm VX1 jim| 2027
n-=(3n-1)> +(2n +3) x-14/x -1 n-=| 2n +18n+9

65



2. O0YHCIITh TPAHUILIIO TTOCTITOBHOCTI:

im 4an? -4/n®
n-3/06 4 n®+1-5n Li[rl[n\/_—,/nin+1ifn+25].

2
) - ) X°—=2X+1 x 1
I|m—1 _COSX. im—————. 3/4 =
x-0  XSINX x-1 %% —x“—=x+1 lim 16 4

1 :
i L ex—J2x
4
1
3. 3uaiiite noximny bynkuii: y = (arctgx)z" "
4. 3Haii1ITh TOX1AHY APYTOTo NOPSAKY BiJ GYHKIIIT, 3a1aHOT TapaMeTPUYHO:
X =sint,
y =Incost.

5.3nHaiiniTh HalOLNBIIe Ta HAaMEHINE 3HAYCHHS QYHKIII ¥ =49-x——,
X

3ajaHol Ha Bipi3ky [1, 4]
2

6. Hocniaite QyHKIIIO HA MOHOTOHHICTB: Y= =

X2 —9x?

3+ X

+6Xx-09.

7. IloOynyiite rpadik GyHKIUT: y=
8. CknanaiTh pIBHSHHS JAOTHYHOI Ta HOpMajl MO JaHOI KpWUBOI B TOYII

3a6CIUCOIO X, ¥ = x° +8/x—32, x,=4.
9. 3HaiiaiTh acUMNITOTH PYHKIIIT Ta moOyayiTe ii rpadik:

_4x*+9
4x+8
Bapianm 8
1. OGuucHITh TPaHUITO PYHKIIIT:
im (n+10)? +(3n+1)2' lim 977X Iim(lOn—C%an
e (n+6)° - (n+1)° 2 X2 n-e\ 10n-1)

2. O0YHUCIITh TPAHULIIO TTOCTITOBHOCTI:

jim Y1 *+3 380" +3

"o e d -y 45 im (e +4) - -3)
jim 27CSIN2X, 5 jim— X "L jim YL X V17X
x-0 7% _1q x-12x% —x2 =1 X=0 x
)|n(sin&)

3. 3Haii1iTh MOX1HY QYHKIN: Y = (sin«/;
4. 3Hai1ITh MOX1AHY APYTOTo NOPSAKY BiJ GYHKIIT, 3a1aHOT TapaMeTPUYHO:
X=t+sint,
{y =2+cod.
5.3HaiigiTe  HaWOLIbIIE  Ta ~ HaWMeHIIe  3HayeHHs  (QyHKii

y=3f2{xr -2/ (8- 1)~ 1. mo 3amano Ha Biapisky [0, 6].
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6. Hocniaite QyHKIIIO HA MOHOTOHHICTB: Y =12X /(9 + xz).
7. loOynayiiTe rpadik GyHKIi: y =2-3x" - x°,
8. CknaaiTh pIBHSAHHS JOTHYHOI Ta HOpMalll JO JaHOi KPHBOi B TOYII
3 a0CIUCO0 X, y=2x* +3, x,=-1.
9. 3HaiiniTh acUMNTOTH (QYHKINT Ta MoOyaylTe i1 rpadik:
_4X° +3x" - 8x- 2

2-3¢
Bapianm 9
1. O6GuucHiITh TPaHUITO PYHKIIIT:
fim (2n+12)°* +(3n+2)° lim 1_5""()(/2)_ i __3n% =5n m
e (2n+3) -(n-7)° T X e\ 3n2-2n+7)

2. O6GYHCTITh TPAHUITIO TTOCITIIOBHOCTI:

lim nY1lin++/ 251" - 81

\/(n4+1)(n2—1) - nG—l.

n-e (n—7\/ﬁ) P-n+1 lim, n
4x 2 3 -3 —
lim— € 1 lim 3x +3;x+2 . Iim¢27+x 327 X
x-0sin(77(x/2+1)) x=1x% 4+ 2x2—x = 2 0 3y +3/x

3. 3HaiiniTe noxiany QyHKIii: Y = (Sil’\X)5e .

4. 3Haia1Th TOX1IHY APYTOro MOPSAKY BiJ PYHKIIT, 331aHO01 TapaMeTPUYHO:
X=t-sint,
y =2-co4.

L 3 N )

5. 3nHaiiaiTe HAWOIBIIE Ta HAaWMEHIIE 3HAYCHHS (QYHKINT ¥ = PEREE

3a/1aHoi Ha Biapi3Ky [-3, 3]

x> —3x+3

x-1
7. loOynyiiTe rpadik GyHKIil: y=2x° -3x* - 4.

6. HocmiaiTe GyHKINIO HA MOHOTOHHICTB. Y=

8. CknaniTh pIBHSHHS AOTHYHOI Ta HOpMajl MO JaHOI KpWUBOI B TOYII

5 5 2 46 =1
3 a0CIUCOI0 X, . ¥ = . =1
I 0 1
9. 3naitaiTe acumnToTH PyHKINT Ta mOOyayiTe 1i Tpadik:

x*-3

y=———,
V32 -2

Bapianm 10
1. OGuucHITh TPaHUITIO PYHKIIIT:
(n+7) -(n+2) lim 1= 260 in(n+3)"
n-= (3n+2) +(4n+17" .1 7m=3X o ne1)
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2. O0YHnCIITh TPAHULIIO TTOCTITOBHOCTI:

In? - +5 Iimn(Jn2+1—Jn2—1)

n-oo

Iim———.
nooo 5}n7 _ /n+1

_ 2

Iiml COSX i 2x% - x-1 Iim3\/8+3x—x2—2
-0 3X 2" o 3 2 _y_9'

X (e -1) x-1 X% +2X° = x—2 x=0  3[y2 43

3. 3HaiiaiTh noxigHy QyHKIIi: Y = (arCSinX)eX.
4. 3Haii1ITh TOX1AHY APYTOTo NOPSAKY BiJ GYHKIIT, 3a1aHOT TapaMeTPUYHO:
X = cog,
{y =Insint.
5.3HaiifiTh HaiibinbIIe Ta HaliMeHINe 3HAaueHHs GyHKUIT y=2+7x- 1,

3ajganoi Ha Bizpisky [0, 4].
.. ) . 4-x°
6. locninite QyHKIII0 HA MOHOTOHHICTB. y=—7j
X

7. TlooynayiiTe rpadik GyHKIi: y=3x" -2-x°.
8. CxyaziTh pIiBHAHHS JOTHUYHOI Ta HOpMasi JO JIaHOI KPUBOi B TOYIII

1
3 a0CIUCOIO X, y=2x+;, =1

9. 3HaiiiTh acUMNTOTH (QYHKINT Ta moOyaynTe i1 rpadik:

_2X°-6
x-2
Bapianm 11
1. O6GuucHITh TpaHUITO PYHKIIIT:
im (2n+1)°* - (2n+3)° I' arctg(x* - 2 i (n*=6n+5 a2
n-= (2n+1) +(2n+3)* A2 sinamx o\ n?—5n+5)

2. O0YHKCIITh TPAHULIIO TTOCITITOBHOCTI:

n? —/n +1 lim n(m—\/nz——fi)

m—— Nooo
"= 3n®+2-n
i SIN* X~ tg° X i € = 2x=1)(x+ 1) i VL= 2X+3X° -(1+x)
x-0 X4 ' x--1 X4 +4X2—5 . x-0 %/;

3. Buaiigite moxigny dyukuii: y = (nx)° .
4. 3Haia1Th TOX1IHY APYTOro MOPSAKY BiJ (PYHKIIT, 331aHO01 TapaMeTPUYHO!
{x = cost+t sint

y =sint—tcogs
5.3HaiigiTe  HaWOLIbIIE  Ta ~ HaWMeHIIe  3HayeHHS  (PyHKii

»=1+432(x— 1) (x-7), 3amaHoi Ha Bigpizky [-1, 5].

2
.. . . . X —4xX+ X
6. locminite QyHKIIIFO HA MOHOTOHHICT! y=——".

X—4

7.Tlo6ynyiite rpadik pynxuii: y=(x-1)*(x-3)’.

8. CknazaiTe pIBHSHHS JOTUYHOI Ta HOpMasl JO JAaHOI KPUBOi B TOYIII
3 a0CIMCOIO Xg: ¥= x* +8'\E—32, x, =4
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9. 3HaiiniTh acUMNTOTH (QYHKINT Ta MOOyaylTe i1 rpadik:
22X+ 2x°-3x-1

2-4x°
Bapianm 12
1. O0umcniTh TpaHuIio QYHKIIIT:
_ 3 _(h_1)3 X2_1 |
Ilmw. lim lim n+4
n-= (n+1)* +n* -1 Inx n-e\ N+ 2
2. O6GYHCITITh TPAHUITIO TTOCITIIOBHOCTI:
i A +5-yn-5 im (n-¢/n°-5) ny'n
n-2n’ +5+4n-5
. In{1+sinx - 3y —
lim ( ) IimX 3X - 2 lim X 6+2

x-0  sindx x--1 X+ X2 X =2 3/X3+8'

arcsinx

3. 3Haiinite noxiany ¢yHkiii: Y = X

4. 3HaiaiTh TOXiJHY APYTOro MOPSIKY Bix (I)YHKHﬁ, 3a/1aHO1 MMapaMeTPUIHO:
{x =cosd,

y = 2seét

5. 3nHaiiaiTh HaKWOLIBINIE Ta HAWMEHIE 3HAYCHHS (PYHKIT ¥ = x—dafx 45,

3ajaHol Ha Biapi3ky [1, 9].

2x° +1
6. HocmiaiTe GyHKINFO HA MOHOTOHHICTB: Y=

3 2
+3X 5

7. IToOynyiite rpadik yHKIii: y= X

8. CxnaniTh piBHSHHSA JOTHUYHOI Ta HOpMajl J0 JaHOI KPHUBOi B TOYIII

. " +1
3 a0CHUCOIO X, ¥=———, % =1,
x+1
9. 3HaiiaiTh acUMITOTH PYHKIIIT Ta moOyayiTe ii rpadik:
x® =5X
5-3x"
Bapianm 13

1. OGuucHITh TPaHUITO PYHKIIIT:
lim (n+1)* - (n—1)4. Iirn«/xz—x+1—1 Ilm(nﬂJ
IH°°(n+1) +(n-1)° x-1 Inx e\ n=1)
2. O0YHUCIITh TPAHULIIO TTOCITITOBHOCTI:
vn +2 -5n° Iim(\/(n2+1)(n2—4)—x/n4—9).
I‘*°°n vn* —n+1 o

lim 1-coslOx ) (X2 +3x+ 2)2 \/1+ 2X-3
e . lim . :
0 et -l x-1x% +2X% =X =2 i JIx-2
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3. 3HaiiiTe noxiany ¢yHkuii: y=(ctg 3x)zex .
4. 3Hai 1Tk TOX1AHY APYTOT0 NOPSAKY BiJ GYHKIIIT, 3a1aHOT TapaMeTPUYHO:
y =1/t.
10x
1+

5.3nHaiiiTh HaAWOUIBIIE Ta HaAWMEHINE 3HaYeHHA QYHKIIT VY=

3ajaHoi Ha Binpizky [0, 3].
2

6. Jocniaite QyHKIIIO HA MOHOTOHHICTB: y:W .
x-1

7. TlooynayiiTe rpadik QyHKIT: y=6x-8x°.
8. CknaaiTh pIBHSAHHS NOTHYHOI Ta HOpPMalll JO J1aHOi KPHBOi B TOYII

2 +8
3 a0CIUCO0 X, . ¥ = ——F—7. Xy =1.
1-5x
9. 3HaiiiTh acUMNTOTH QYHKINT Ta MOOyaylTe i1 rpadik:
_2X* -6x+ 4
3x-2
Bapianm 14
1. O6GuucHiITh TPaHUITO PYHKIIIT:
-n) 2 . 1+cos3x n+l
lim 8 n)2 +(3+ n)2 : L'”)TT Iim(2n+3J :
n-s (3-n)? - (3+n) ~7 sin” /X n-e| 2n+1
2. O0YHKCIITh TPAHULIIO TTOCTITOBHOCTI:
im n¥/5n? +4/on® +1 im Jn®-8-ny/n[n? +5)
e (n+\/ﬁ)\/m e Jn |
_3x*-5x 2_y_1F o 1-x-—
lim ===, jm 2 -x=1f jim V17X =3
x-0 sin3x x-1 3 +2%% —x—2 X--8 2+{/§

3. 3HaiiaiTh noXiaHy QyHKIi: y =" .
4. 3Haia1Th TOX1IHY APYTOro MOPSAKY BiJ PYHKIIT, 331aHO01 TapaMeTPUYHO:
x =€ codt,
{y =¢'sint.
5. 3uHaiiniTe  HaWOUIbIIE Ta  HalMEHINE  3HAYeHHS  (PYHKIII
y=3j2(x +1}*(5-x) - 2, 3amanoi Ha Biapisky [-3, 3].
(x-1)

6. locmiaiTe QyHKIIIO HA MOHOTOHHICTB. y=~—;
X

7.Tlo6ynyiite rpadik QyHKii: y=16x?(x—1).
8. CknazaiTe pIBHSHHS JOTUYHOI Ta HOpMasl JO JAaHOI KPUBOi B TOYIII
3 a0CHMCOI0 X, & y = 3(%,»’; - zﬁ},. x, =1
9. 3HaiiaiTe acUMOTOTH QPYHKIIIT Ta moOyayiTe ii rpadik:
2-x°

y=——
VOX® - 4
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Bapianm 15

1. O0umcniTh TpaHuIio QYHKIIIT:
im 8=1) =(2-n)* jim 1=SIN2X (nz—lyﬁ

n-o (1_n)4 _(1+ n)4 ) X-71l4 (77'-4)()2 ' leo
2. O0YHnCIITh TPAHUILIIO TTOCITITOBHOCTI:
lim Jn-1-+4/n?+1 Iim(\/n2—3n+2—n)

=333 +3+4/n°+1

) 1-cos2x 2 _af? [y —
lim—————— l M lim X 1

x-0 COS7X — COS3X xlm3x3+4x2+3x' x-13[y2 9

3. 3HaiiziTe moximHy byHKmil: y=(tgx)* .

4. 3Haiia1Th TOX1IHY APYTOro MOPSAKY BiJ (PYHKIIT, 331aHO01 TapaMeTPUYHO:
x=sh’t,

108

o . [ o 2

5. 3HaiiniTh HalOIIbIIE Ta HAMEHIIE 3HaYeHHS QyHKIIT ¥ = 2x° +——=3%,
X

3aJaHol Ha BiJIpi3Ky [2, 4].
2
6. locminite hyHKII0O HA MOHOTOHHICTb. y:(1+ lj .
X

7. ToGymyiite rpadik Gpynkmii: y=16x2(x-1).
8. CxianiTh piBHAHHS JOTHYHOI Ta HOpMadi J0 JAaHOI KPHUBOi B TOYII

3 a0CIIHCOI0 X, ¥= Xy =2
oY
9. 3HaliaiTh acUMNTOTH PYHKIIIT Ta moOyayiTe ii rpadik:
_4x°-3x
4x° -1
Bapianm 16
1. OGuucHITh TPaHUITO PYHKIIIT:
-n’=(2-n) .1+ cOSTIX _1\"2
jm 8= = 2=n)" R e
n-= (1-n)® - (1+n) -t g n-o\ n+3
2. O0YHnCIITh TPAHULIIO TTOCITITOBHOCTI:
im n*-1-+n-1 Iim(n+34—n3)

=33 +1+/n-1
m— X i !x3—2x—1!2 im \/x+13—2\/x+1'

otg(77(2+x)) 0 x4 2x+] S

3. 3Hal1iTh MOX1IHY QYHKINI: Y= (cosBx)ex.

4. 3Hai1ITh TOX1AHY APYTOTo NOPSAKY BiJ GYHKIIT, 3a1aHOT TapaMeTPUYHO:
X =t+sint,
y =2-cos.
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5. 3uanaite HAWOUIBIIIE Ta HaNMEHIIIE 3HAYEHHS byHKIi

y=3-x- (sz}g . 3a1aHol Ha Biapisky [-1, 2].

12- 3
X +12°

7. IloOynyiite rpadik GyHKIT: y=2x> +3%x° -5,

6. Hocmiaite GyHKIIIO HA MOHOTOHHICTB: Y=

8. CknazaiTe pIBHSHHS JTOTUYHOI Ta HOpMasl JO JAaHOI KPUBOi B TOYIII
X

t Y= . A =-2 .
3 a0CIMCOI0 X, . ¥ IR
9. 3HaiiaiTh acUMITOTH PYHKIIIT Ta moOyayiTe ii rpadik:
y= 3x* -7
2x+1
Bapianm 17
1. O6GuucHiTh TpaHUITO PYHKIIIT:
4 4 n2
jm L0 2_(6+ ”)3 . qu@. i (20242
" (L+n) - (L-n) x5 19X neel 2n2 +1)

2. O0YHUCIITh TPAHULIIO TTOCITITOBHOCTI:
lim ¥n?-1+7n° Iimqlnin+2i—\/n2—2n+31
. n- o
n—>oo4/n12+n+1_n

: 2X 8 _ 3y —
lim o im LX) (?3)‘). jim YX~6+2
tg(Zn(x+2D x-0 X+X x--2  X°+8

3. 3HaiaiTh noxigHy QyHKI: Y = (Xsin x)sm‘(xsi"X).

4. 3Haia1Th TOX1IHY IPYTOro MOPSAKY Bl PYHKIIT, 331aHO1 TapaMeTPUYHO:
x=1/t,
{y =1/{L+12)
5. 3HaiiaiTe HaibiIblIe Ta HaliMeHIIe 3Ha4eHHst QyHKUil y=3[2x*(x-3),
3aJaHo1 Ha Binpi3Ky [-1, 6]
9+ 6x- 3¢

X =2x+13
7. TloOynyiiTe rpadik GyHkIii: y=2-12x*-8x°.

6. Hocmiaite GyHKIIIO HA MOHOTOHHICTB: Y=

8. CknaziTe pIBHSHHS JOTUYHOI Ta HOpMasi JO JAaHOI KPUBOi B TOYIII
x2—3x+3, %=3
3
9. 3HaiiaiTh acUMITOTH PYHKIIIT Ta moOyayiTe ii rpadik:
2
_ X°+16

Jox2-8’

3 aOCIMCOI0 X, : ¥ =
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Bapianm 18

1. O6GuucHiITh TPaHUITO PYHKIIIT:

i 8= =(6+n)° fim SINX° ~ 16 x .m( 3n% —6n+7 j
"= (6+n) -(1-n)’ = (x=n)’ e 302 +20n-1)
2. O0YHUCIITh TPAHULIIO TTOCTITOBHOCTI:

i Y3n-1-Y125° +n im (((n+2)(n+1) - (n-9(n+3).

im no e
e ¥n-n

1-cos’ x . X2-2x+1 . 4x-2
lim——-——. lim ———. I|m\/_ .
x=0  4x x=-12%° —x -1 x-16./x —4

3. 3naitnite noxigny dynkuii: y=(x-5)"".

4. 3Haia1Th TOX1IHY IPYTOro MOPSAKY BiJ PYHKIIT, 331aH01 TapaMeTPUYHO:

x =4/,
y=1/41-t.
5. 3uanaite HAUOUIBIIIE Ta HaNMEHIIIE 3HAYEHHS byHKIi
—_— 2 —_—
¥y= 2( j i ?}, 3aaHol Ha Biapisky [1, 4].
N =2x+2
.. . . . 8x
6. JocniniTe QyHKIII0 HA MOHOTOHHICTB. y = —— T4
X

7.TloGynyiite rpadik pynkuii: y=(2x+1)°(2x-1)°.

8. CknaniTh pIBHSHHS JAOTHYHOI Ta HOPMajl MO JaHOI KpWUBOI B TOYII
2x
=41
9. 3HaiiaiTh acUMNITOTH PYHKIIIT Ta moOyayiTe ii rpadik:
X +3x°-2%x-2

S 2-3¢

3 aOCIHCOIO X, . ¥ = X =1,

Bapianm 19

1. O0uucniTh rpaHuIlio QyHKIIII:
lim (n +1)3‘(n+1)2_ Iim\/m_l Iim(n2—3n+6jn/2
n-=(n-1)° - (n+1)° -1 tgmx nee\ 2 +5n+1)
2. O0YHUCIITh TPAHULIIO TTOCITITOBHOCTI:

i nIn=g27rf + 1 Li[r;nz(\/n(n“ -1)-/n® —8)

e (n+<‘/ﬁ)m

. arcsimx . x3-3x-2 . 9+2x-5
lim ———. lim ———— =, lim———=.
xﬂo,/2+x—\/§ x--1 x2 =x—=2 x-8 3y -2

3. 3HaliaiTh NOXiAHY QYHKIT: y = ( X+ 4)tgx .

4. 3Hai1ITh TOX1AHY APYTOTo NOPSAKY BiJ GYHKIIIT, 3a1aHOT TapaMeTPUYHO:
X = sint,
y = sect
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5. 3uanaite HAWOUIBIIIE Ta HaNMEHIIIE 3HAYEHHS byHKIi

y=x—4.{x+2+8 3amanoi Ha Bigpisky [-1, 7].
2

6. locminite GyHKIIIF0O HA MOHOTOHHICTB! Y = ();—:j :

7. IMoOynyiiTe rpadik GyHKITT: y=2x> +9x* +12x.

8. CxyamiTh pIBHSHHS JOTHMYHOI Ta HOpMajl 0 JaHOI KPUBOi B TOYII
3 a0CLIUCOIO X,  y = —2{%@ +3ﬂf§), x=1.

9. 3HaiiiTh acUMNTOTH QYHKINT Ta MOOyaylTe i1 rpadik:

_21-%°
7xX+9
Bapianm 20
1. O6GuucHiITh TpaHUITO PYHKIIIT:
3 3 — 3n+l
jim (L+20)° =80° m COSXZEOSX jim( 119}
“*°°(1+2n)2+4n2 =T e —€ n-o\ Nn+1

2. O0YHCIITh TPAHUILIIO TTOCTITOBHOCTI:
lim In+2-+4/n?+2
n-=4ant +1-3/n* -1

X — 3 4+5x% +7x+ J1- 2 _
lim—2—+ fim X TDCETXAS - N1-2xnC ~(14)
x_>0|n(1+2)() x--1X% + 4X? +5x+ 2 X0 X

lim n(3 5+8n° - Zn)

n-oo

sinx®

3. 3HaiiaiTe noxiaHy QyHkIii: Y =X .
4. 3Hai1ITh TOX1AHY APYTOTo NOPSAKY BiJ GYHKIIT, 3a1aHOT TapaMeTPUYHO:

X = tgt,
y = 1
sin2’

5. 3uaiaite HAUOUIBIIIE Ta HaNMEHIIIE 3HAYEHHS byHKIi

y=32(x-2P(5-x), 3amanoi na Biapisky [1, 5].

X' +1
X3

6. Jocniaite GyHKIIIO HA MOHOTOHHICTB: Yy =

7. TloOynayiiTe rpadik GyHKIii: y=12x" -8x° - 2.
8. CxyamiTh piBHSAHHS JOTHYHOI Ta HOpMadi A0 JaHOI KPHUBOi B TOYII

3 a0CIIUCOIO X, - y—1+3xj x, =1
0 4 .
9. 3HaiiiTh acUMNTOTH (QYHKIIT Ta moOyaylTe i1 rpadik:

22X -1

y :
VX2 =2
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Bapianm 21

1. O6GuucHiITh TPaHUITO PYHKIIIT:

, 3-4n)’ . sin7x-sin3x _ 32
lim ( 3 ) 3" JLn;n x? a2 ||m(6n 7) .
n-=(n-3)°-(n+3) e’ —e nal 6n+ 4
2. O6GYHCITITh TPAHUITIO TTOCITIIOBHOCTI:
jim Y *2+n-2 Iimn2(¥5+n3—%/3+n3)
"4t +2+yn-2
, arctg X . 3_avy 5 7
lim —g lim 3X 23X 2 _ lim V8+3x+ X 2'
anS|n(7T(X+ 7)) x-1 %% =X =Xx+1 o0 X+X2

3. 3Hal1iTh MOXIIHY QYHKINI: Y= ( X —1)th .

4. 3HaiaiTh TOX1IHY APYTOro MOPSAKY BiJ PYHKIIT, 331aH01 TapaMeTPUYHO:

X=At-1,
y=t/vJ1-t.
o . o~ . 4x
5.3HaiiiTh HaWOUIbIIE Ta HaWMEHIIe 3HaYeHHsA QYHKIII =
X

3ajaHol Ha Biapi3Ky [-4, 2].
4x
.

(x+1)

7.TloGynyiite rpadik ¢pynkuii: y = (2x-1)*(2x-3)*.

8. CxyaniTh piBHAHHS JOTHYHOI Ta HOpMadi A0 JaHOI KPHUBOi B TOYII
3 a0CHUCOI0 X, y=14+/x — 154 +2, % =1.

9. 3HaiiiTh acUMNTOTH QYHKINT Ta MoOyaylTe i1 rpadik:

22X -3 - 2x+1

6. Jocniaite GyHKIIIO HA MOHOTOHHICTB: Yy =

1-3x?
Bapianm 22
1. OGuucHITh TPaHUITO PYHKIIIT:
i B=nf im 27X i (32 +4n-1)"
"= (n+1)° - (n+1) *2 singrx nee 3n2+2n+7 |

2. O6GYHCITITh TPAHUITIO TTOCITIIOBHOCTI:
jim SV 1 lim “[%/(NZ)Z —V(H—S)Z}-

e \Jan®+3-n o

_In(1-7x) x>+ x?-5x+3 327+ x-3/27-x
lim—F———4. i
JT’ sin(n(x+7)) I>I<rr1| x3—xZ-x+1 " lem) x + 23/x*

o . 2 ctgx
3. 3uaiaite noxigHy pyskmii: Y ={X"+5) .
4. 3Haia1Th TOX1IHY APYTOro MOPSAKY BiJ (PYHKIT, 331aHO01 TapaMeTPUYHO:

x =cht,
y=3sht.
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o - o - o 8
5. 3HaiiiTh HaNOIbIIE Ta HAWMEHIIE 3HaYeHHsS QYHKIIT y= _§+_+8’
X

3ajaHol Ha Biapi3ky [-4, -1].

.. . ) 8(x—-1
6. HocniaiTe GyHKINIO HA MOHOTOHHICTB: Y = ((X 1)2)
X+
. , 27(x3 - x2)
7. IloOynyitte rpadik pyHKIii: y=——~-4..

4
8. CknaniTh pIBHSHHS AOTHYHOI Ta HOPMajl MO JaHOI KPWUBOI B TOYII
3 abcImcoo X, | y =3 x—x, .z, =1
9. 3HaiiniTh acuMNTOTH (QYHKINT Ta MOOyaylTe i1 rpadik:
2
x°-11

4x-3

Bapianm 23

1. O6GuucHiITh TpaHUITO PYHKIIIT:

- (n+1° - (n-1)° - In(5-2x) (n?+n+1)"
[ ) [im————>=">". ariTL
" (n+1) - (n—1) 42 J10-3x 2 M o1

2. O0YHKCIITh TPAHULIIO TTOCTIAOBHOCTI:

im YBN+2-38n*+5 “m\Kn+Q3—Jdn—ﬂh—3j

n-e {/n+7-n n-e Jn
5” 3 2 3
co x+? tgx iy X+ AX7 45X+ 2 Iimﬁ
lim : -1 x*-3x-2 x-1/1+ x —+/2x

x-0  arcsin X’

3. 3HaiiaiTh noxigHy QyHKIIl: Y = (sin X)SX/Z.

4. 3Hali1ITh MOX1AHY APYTOTo NOPSAKY BiJ GYHKIIT, 3a1aHOT TapaMeTPUYHO:
x =,
{y=%7:1

5. 3HaiifiTh HaWOiIbIIE Ta HaiiMeHIne 3HaYeHHA QyHKIii ¥ =3/2x°{x—6),
3ajaHol Ha Biapi3Ky [-2, 4].
1-2x°

> .

6. HocniaiTe GyHKINIO HA MOHOTOHHICTB: Y =
X

x(12— x2)
g
8. CknaniTh pIBHSHHS AOTHYHOI Ta HOpPMajl MO JaHOI KpWUBOI B TOYII
B
3 a0CIIUCOI0 X, © ¥ = T %=1,
9. 3HaiiniTh acuMNTOTH QYHKINT Ta MoOyaynTe i1 rpadik:
_2x*-9

-1

7. IloOynyiite rpadik GyHKII: y =

76



Bapianm 24

1. O6GuucHiITh TPaHUITO PYHKIIIT:
im 20 +1P -(n-2) fim VX = 3x+3-1 [ 207 +50+7 "
i ' 2n*+5n+3 )

: m
n-o  n®+2n-3 x-1 sin7x n-oo

2. O0YHKCIITh TPAHULIIO TTOCTITOBHOCTI:

/B +1+48In‘ —n’ +1 jim{Vn? +3n-2-Vn? -3}
& (n+\/_)\/5r17+n o

im 9In(1- 2x) fim_ X1 L V1tX -1-
x-0 4arctg X x-12x% —x? -1’ Xa0~°</1+ -31-

3. 3HaiiiTh noXiaHy QyHKIIi: y =( 1)COSX

4. 3Hai1ITh MOX1AHY APYTOTo NOPSAKY BiJ GYHKIIT, 3a1aHOT TapaMeTPUYHO:
X =co¢,
y =sin*(t/2).

o - N —2x{2x+3)
5.3HaliaiTe HalOLIbIIE Ta HAMEHINE 3HaYeHHA (QyHKLI] y=————-,
x+4x4+5

3a71aHo1 Ha Binpi3Ky [1, 4].

6. locminiTe QyHKIIIF0O HA MOHOTOHHICTB! Y = __4
X*+2x-3
y : . X (x-4)
7. IToOynyiite rpadik yHKIii: y= %

8. CknazaiTe pIBHSHHS JOTUYHOI Ta HOpMayi JO JAHOI KPUBOi B TOYIII
3 a0CHUCOI0 X, . y=x (10+3, x; =2
9. 3Haii1iTh aCUMIITOTH q)yHKui'i Ta mooyyuTe ii rpadik:
x +2X—3x+ 2

1-x°
Bapianm 25
1. O6GuucHITh TPaHUITO PYHKIIIT:
lim (n+1)°+(n- 1) im X . 2n-1\"
N n+1 X~ SinX el 2n+1

2. O6GYHCITITh TPAHUITIO TTOCITIIOBHOCTI:

Jn+3- -3 (0143’ -(n+2)’

im
nawn “a-Ynt+1 o (3n+2) + (4n+1)°

fim L7 V3x+1 im x*+5x° +x+4 . 3ax -2

X~0cos[77(x+1)/2] -2 x}+3x° -4 x-2.J24x—2x

3. 3HaiiaiTh NOX1AHY QYHKIUI: Y = 19 X,
4. 3Haia1Th TOX1IHY APYTOro MOPSAKY BiJ (PYHKIIT, 331aHO1 TapaMeTPUYHO:

X =Int,
y = arctgt .
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5.3nHaiifiTh HaWOIIBINE Ta HAWMEHIIE 3HAYEHHS (QYHKI »¥=x—44x+],

3ajaHoi Ha Biapi3ky [1, 9].

4
3+2x-x
X’ —27x+ 54
—

8. CknaziTe pIBHSHHS JOTUYHOI Ta HOpMayi JO JAaHOI KPUBOi B TOYIII
-2x-3
3 aOCIIMCOI0 X, & V' = — T =4,
9. 3HaiiaiTh acUMNTOTH PYHKIIIT Ta moOyayiTe ii rpadik:
X2 +2x-1
Co2x+1

6. Jocniaite GyHKIIIO HA MOHOTOHHICTB. Yy =

7. IloOynyiite rpadik yHKIi: y=

3.2 IliaroroBKa 10 3aXMCTY KOHTPOJBHUX POOIT

1. O6uucnite rpanumo ¢yHkmii [1, 9. 1, to. VI, 8 4; 2, 1. 3, § 3.5;
5. 3,846, 1. 1,rn. Il, § 4-7].

2. O0UHMCHITh TPAHHUIIIO MTOCTIIOBHOCTI [2, Ti1. 3, § 3.1-3.45, 1. 3, § 2].

3. 3naiaite moxigny ¢yHkii [3, 4. I, mpakT. 3an. 22;6, 1. 1, . 111, § 2—
15].

4. 3HalaiTh MOX1IHY APYroro MOpsAAKY Bia GYyHKINI, 3aaHOT MapaMeTpu-
gyHo [6, T. 1, IlI, § 18, § 22, § 24].

5. 3nHaiaiTe HaOUIbIIe Ta HaWMEHINe 3HadeHHs QYHKII, 3amaHol
Ha BiApi3Ky [3, u. I, mpakr. 3an. 32;6, 1. 1,11. V, 8§ 4-6].

6. docaiaite pyHKIil Ha MOHOTOHHICTH [3, 4. II, mpakT. 3an. 31;6, T. 1,
. V, 8 2].

7. IloOynyiite rpadik ¢pyukuii [2, 1. 5, § 5.13, 4. 2, mpakT. 3aH. 35].

8. Cknactu piBHSHHA JOTHYHOI Ta HOpMajl J0 JaHOi KPUBOI B TOWII
3 abcrcor X, [2, mn. 4, 8 4.76, 1. 1,1 I, § 26].

9. 3HaliiTh acuMNITOTH PyHKIII Ta moOyayiTe ii rpadik [2, r1. 5, § 5.1;
5, 4, 8 31].
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JIOJATOK A
MOKA’KYMK BIAMOBLIE HA IUTAHHS (ra6n. A1, A.2)

Taonuus A.1 — Bcmyn 00 mamemamuyunozo ananizy

Hanko II. E. Bbic-

Kamuman U. A. IlpakTu- [Tuckynos H. K. ludpde-| MpimxucA. /.
II1ast MaTeEMaTHKa J
YeCKHUE 3aHATHS 110 peHIIMaIbHOE M UHTETpa-|JIeKIuu 1o BhICIIET
[Turauns N B YIIPAKHCHHSIX
BBICIIIEN MATEMATHUKE nbpHOe ucuecienus. T. | MaTEMATHUKE
n 3amadax. Y. 1
[TpakTuka [IpakTuka Teopis Teopis
1 2 3 4 5

1. Sk 3HaliTH 00JIaCTh Y.2,Ne 2.19-2.24, 1|I'n. 5, § 2, I 1 §6c. 20 I'n 1, 8 3. 15,
BU3HAYEHHS (PYHKIIII? Ne 3.16,Ne 3.17 Ne 472-474 B ™ c.42

2. SIk 3HalTH 00JIaCTh 3HAUEHD I'n 1, 8 3. 15,
byHKITT? c. 43

3.5k BI/I3.Ifa‘-II/ITI/I MEPIOMIHICTD |y 2 Ne9.8-9.11 .1, §8c. 24 I'n. 1,83 16,
GyHKII? c. 46

4. Sk BI/IBHa‘II/ITI/I MOHOTOHHICTb [ 1 §7c. 20 I'n. 1, 8 30. 16,
GyHKINI? c.44

5. Sk BU3HAYMUTH MAPHICTh I'n. 1, 8 30. 16,
(byHKIi? Y. 2,Ne4.1-42Ne4.6[I'n. 5, 82Ne471 I'n. 5, 811c. 183 . 47

6. Sk BI/I3.Ifa‘-II/ITI/I 00OMEXEHICTh . 2. § 3c. 39
byHKITIi?

7. 51k 3HANTH o0epHeHy 4.2 Ne 9.1-9.2.Ne 9.4 I 1 §8c. 23 I'm. 1,83m 21,
GyHKITI10? c. 52

8. SIk mobyayBatH rpadik X B I'n. 5, 83, I'n. 1, 8 3u. 14,
byHKii? Y. 2,Ne 4.13-4.14 No 483485 I'nm. 1, 8§8¢. 23 . a1

9. Slk 3amatu QYHKILIO X I'n.5, 83, I'n 1, 8 3. 13,
AHAIITUYHO? 4.2, Ne4.21 Ne 486—-497 [n.1,87¢.21 c. 39
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IIpooosoicenns mabauyi A.1

1 2 3 4 5
. : Y.2,Ne 6.1-6.2 I'n. 5, €3, puc. 22 In 1, 8
’) ] ] ] ] ] ] ]
10. Sk 3agaTu pyHKLIO rpadiuHO” Ne 6.4 c. 185 In.1,87¢.21 . 13.¢. 40
11. fx 3amatu pyHKITITO TAOTHMIHO? U.2,Ne5.1,Ne 55 I'n.1,87¢.20 gﬂ'lé"cg ZC
. . I'm 1, 8¢
’) 0 _ [ mi ) )
12. SIx 3amat PyHKIIIO HESIBHO? I'n. 1, 8 4Ne 187-195 . 20 ¢. 51
13. 5k 3HAHTH 3arajIbHAH dlIeH 4.2 Ne 10.1-10.4 I'n. 3,8 5
ITOCJIITOBHOCTI? m 1,c. 9¢
14. fII(I:CSTIi{gHTH TPaHHIIO HOCIIAOB- Y. 2,Ne 11.1-11.3 |I'n. 5, 8§ 2 Ne 498—-499
15. Sk 3acTocyBaTH BIaCTUBOCTI Y.2,Ne12.1,
I'PaHUIlb MMOCI1JOBHOCTEH ? Ne 12.3
16. Ak BU3HAYUTH ’I;ICCKlH‘{eHHO Many g o N 12.1
IIOCJI1TIOBHICTD 7
17 Sk ?(EilCTOCYBaTI/I BJIACTHUBOCTI 9.2 Ne 12.1-12.2,
HECKiHYEHHO MilJ"I?I/IX Ne 1211
IIOCJIIIOBHOCTEMN 7
18. Sk 3HaiiTh rpaHuIio QyHKIIi Y.2,Ne 14.1, X _ I'n. 3,82, 0.4,
B TouILi? Ne 14.3Ne 14.5; |12, 84N 500-508u. 2,82¢.33 | "7
19. Sk 3HaMTH JTIBOCTOPOHHIO Y. 2,Ne 15.1€, X _E1/
IpaHuUIo0 QYHKIIT B TOYI? Ne 15.217, Ne 20.2¢ I'n. 5,8 4Ne 513-514I'n. 2, § 2,¢. 35
20. Sk 3HalTH MPaBOCTOPOHHIO Y. 2, Ne 15.1€, . 14
rpasuiro GyHKIT B TOUIT? Ne 15.21,Ne 20.23 I'm. 5,8 4Ne 513-514Tm. 2, § 20. 35
21. Sk 3acTOCYyBaTH BIACTUBOCTI Y. 2,Ne 14.], 1.3 §2m.5
GyHKIIIH, 0 MAIOTh TPAHUITIO Ne 14.3,Ne 14.5, I'n. 2,85¢.43 c .99’ e
B TOYII? Ne 14,13 Ne 14.11 '
22 Sk BHBH&:IPITH HECKIHYEHHO Majly [ 2, § 4c. 40 I'n. 3,81, 0.1,
GyHKITI0? c. 93
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IIpoooesoicenns mabauyi A.1

1 2 3 4 5
23. 5k 3aCTOCYBATH BJIaCTI/IBOC'TUl [ 2. § 4c. 41 I'n.3,81n. 2,
HECKIHYEHHO MaJiuX QyHKIIN? c. 95
24. SIx BU3HAYNUTH HECKIHYEHHO I'n. 3,810 3,
i I'n.2,83¢.3
BEJIHUKY (DYHKIIIIO? c. 96
25. 51k 3aCTOCYBaTH BJ'IaCTI/IBOCTl'u [ 2. §3c. 3 I'n. 3,811 3,
HECKIHYEHHO BEJIUKUX (PyHKIIINH? c. 96
. Y. 2,Ne 15.1,
26. Sk 3acTOCYBaTH BIIACTUBOCTI I'n. 5, 84, ['n.3,820.5,
rpaHuIlb QYHKITINA? Ne 15.6-15.9, Ne 500-514 In.2,85¢.43 c. 99
Y ' Ne 15.10Ne 15.12 |7 '
27 .51k 3acTocyBaTu nepiry BaxunBy |Y. 2,Ne 16.6, X
TPAHUITIO? Ne 16.7,Ne 16.9 I'n. 5, 8 4N 507 In.2,86¢.47
28. 5k 3acToCcyBaTH BUCHOBKH 1.2, Ne 16.6,
RN o |Ne16.7,N016.9, |In.584N507 |In 2, §6c. 48
3 MepIIoi BaXKJIMBOI TPAHMIII No 16.12
29. Sk 3acTtocyBatu aApyry BaxauBy |U. 2,Ne 17.1-17.9, X
T'PAHUITIO? Ne 17.13 Ne 17.15 [n. 5,8 4Ne 512 In.2,87¢.50
30. Sk 3acTocyBaTH BUCHOBKH Y, 2,Ne17.1-17.9, X
3 IpYroi BaXKJIMBO1 I'PAHMIT ? Ne 17.13 Ne 17.15 I'n. 5,8 4N 512 In.2,87¢.52
31. Sk 3acTocyBaTH O3HAYECHHS
rpanuii GyHKIIT B TOYI[I MOBOIO In.2,82¢.33
«E-0»7?
32. Sk mopiBHSITH HecKiHYeHHO Mami  |Y. 2, Ne 19.6, I'n. 5,85, [ 2. § 11c. 61 I'n. 3,831 7,
byHKITIT? Ne 19.7,Ne 19.9 Ne 564-566 " e c. 104
33. J1K 0OHMCIMTH IPAHMINO 52 OO~ |yy 5 v, 19 11 Im5 §5Ne567 |In2 §11c.61 | :358308
MOT'O}0 €KBIBAJICHTHUX (DYHKIIIN? c. 105
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IIpoooesoicenns mabauyi A.1

1 2 3 4 5

34. Sk 3acTOCYBATH BJIaCTUBOCTI I'n.2,84c.41 I'n. 3,8 1;m. 2,
HECKIHYEHHO MaJiuX QyHKIN? c. 95

35. Sk BU3HAYNTH HEIIEPEPBHICTH Y. 2,Ne 20.1-20.4, I'm.2,89¢.54 I'n.1,83m. 16,
dyHKLii ? Ne 20.15,Ne 20.16 c.451n. 3,84

36. SIx Bu3Hauutu po3pus nepioro |Y. 2, Ne 20.32 I'n.5,86Ne 584 |I'n. 2,89,c.58 I'n.3,84n. 12,
pony? c. 109

37. 51k Bu3HauuTH po3puB apyroro |Y. 2,Ne 20.28 I'n. 5, 8 6 Ne 583
pony?

38. SIk BU3HAUUTH BUTIPABHUI Y, 2,Ne 20.33, I'n. 5, 8 6 Ne 585 I'n. 3,840 13,
po3puB? Ne 20.34 c. 108

39. Sk 3acTOoCyBaTH BIIACTUBOCTI Y.2,Ne35.1,m. 3 I'n. 2,8 10c. 58 I'n. 3,840 14,
HenepepBHUX (PyHKIIN c. 110

Ha BIAPI3KY?
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Taonuus A.2 — {lughepenuianvue uucnennsn Qynkuyii 0OHiei sMiHHOT

Kamnnan U. A. Ipak-
TUYECKHUE 3aHATHUS 110

Hanko II. E. Bbic-
masg MaTeMaTHKa

[Muckynos H. K. dudde-
pPEHIMAILHOE U UHTErpa-

MpeimkucA. /1.
Jlexuuu 1o BEIC-

[Iuranns . B YIIPAXKHEHUIX .
BBICIIIEH MAaTEMATHKE abHOe ucueciaenusd. T.1 | meil MaTemarTuke
u 3agagax. 4. 1
[TpakTuka [TpakTuka Teopis Teopis
1 2 3 4 5
1. Sk 3acTocyBaTH BU3HAYCHHS . I'n.6,81, I'n.4,81, 0. 2,
MoXizHoi? q.2,Ne21.1 Ne 59€_59¢ I1n.3,82c.68 c. 11€
Z.HK.SaCTOC.YBaT}/I MEXaHIMHUH | 2 Ne21.3 13,8 1c. 66 ['n1.4,81,0.1,
3MICT ITOX1IHOT? c. 115
3.HK.38,CTOCYB8,TKI TCOMETPUYHHH | 17 2 Ne21.5 . 3, § 3c. 70 I'm. 4L§ 1, 3,
3MICT ITOX1IHOT? c.117
4. SIk 3HaTH PIBHSHHS HOpMaT X
10 rpadixa (yHKI? I'n.6,81Ne 775 |I'n. 3,8 26¢. 119
5.5k SHAUTH PIBHSAHHA JOTHIHOI I 6,8 1N 775 |Tn. 3. § 26¢. 118
10 rpadika QyHKII?
6.1k snaiitu noxizy cyMmu |y 5 o 0o 6 T 6,8 1N 605 |Tn.3,§7c. 77 [n.4,81, 0.4,
GyHKINH? c. 119
7. Sk 3HAMTH MOXITHY JOOYTKY X I'1.6,81, I'n.4,81, 0.4,
(byHKif? Y. 2,Ne 23.10 Ne 606—607 I'n.3,87,c.78 c. 120
8. SIk 3HaTH MOXIIHY YaCTKH Y.2,Ne 22.2¢-22. 2°,|T'n1. 6,81, 3. 8§ 7c. 79 I'n.4,81, 0.4,
byHKIIH? Ne 22.29, Ne 609-610 " " c. 120
0 0D C_
9. Slk 3HANTH MOXIIHY 1.2, Ne 22.6-22.1(, I'n. 6,81, I'n.4,81n. 4,
cKnaeHot dyHKIIT? Ne2.12.Ne 23.13, | '611_627 [n.3,89¢.81 ¢. 121
A YHKHLL: Ne 22.1¢-22.20 : '
10. Sk 3HAHTH MOXiAHY Y.2,Ne241-24.4, |T'xn. 6, 81; I'n. 4,8 1n. 4,
obepHerol byHKIT? Ne 24.6 Ne622.No 624 |13 813¢.89 c. 121
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IIpoooesoicenns mabauyi A.2

1 2 3 4 5
11. Sk 3HaTH NOXIIHY Y, 2,Ne 23.1,Ne 23.13, I'n. 4,81,
rinep6osiyHoi QyHKIi? No 26.2 [n.3,519¢. 103 m 5,c. 124
12. Ax nmponudepeHnmiroBaTi Y. 2,Ne 26.4-26.5, X B I'n. 4,81,
HesEHY (hyHKI{i0? Ne 23.7,Ne 26.9 [1.6, 81N 756-757T. 3,8 11¢.85 || ") (759
13. Ak 3HANTH MOXIAHY Y. 2,Ne 25.8,Ne 25.11, X I'n. 4,81,
aorapudmiunoi yHKIii? Ne 25.1,Ne 25.3 [1.6,51)N628-630 1. 3, § 8,c. 80 n. 5,c. 123
14. SIx 3HaitTu nudepeHtian X I'n. 4, 82,
(byHKii? Y. 2,Ne 28.1 I'n. 3,8 20c. 106 0 7. 127
15. Sk 3HaiiTu nudepeHiian I'n. 4, 82,
n00YTKY PyHKIII? In.3,520¢. 109 m. 9,c. 130
16. Ik 3HaiiTu an(l?uepeHulan . 3. § 20¢. 109
JaCTKH (PYHKIIII?
17. Ak 3naiitn nudepeniian Y. 2,Ne 38.1,Ne 38.4,
CKJIaZIeHO1 (PYHKITIi? Ne 38.11 In. 3,8 20¢. 109
18. SIk 3acTocyBaTu reOMETPUUHUIN I'n. 4, 82,
3micT nudepeniiiana? I'n.3,521¢. 110 m 8,c. 129
19. 5l snaiitu pudepentian YH- |y o v 57 o N 27.10 | Tn. 6, § 1N 768 |Tm. 3, § 18¢. 102| L4 82
KIIi1, 3aJI1aHO1 MapaMEeTPUIHO? m. 8,c. 130
20. Sk 3HalTH PIBHAHHS TOTUYHOI X B
1o rpadika QyHKIIi, 3a1aHOT 1.2, Ne 36.1-36.2, ['n. 6,8 1Ne 775
o Ne 36.6
HESIBHO?
21. S 3naiitu piBHsHHSA HOpMani |Y. 2, Ne 36.1-36.2, .
no GyHkii, 3amanoi HessBHO? | Ne 36.6 [1.6,8 1 Ne 775
22 .51k 3actocyBatu audepenmian (Y. 2,Ne 28.13-28.14, X B I'n. 4, 82,
U1 HaOmkeHnx oouwnciiedp ? | Ne 28.17 I'n. 6,5 1N 830-831 m. 10,c. 131
23. 51k 3naiiTu noxigny Bumoro Y. 2,Ne 29.1-29.5, X B I'n. 4, 83,
HopsKy? Ne 29.8 I'n 6,8 1Ne 795799 I'n. 3, 8 22¢. 111 T 11.c. 133
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IIpoooesoicenns mabauyi A.2

1 2 3 4 5
24, Sk 3HaiiTH OX1AHY N-TO Y. 2,Ne 29.2, X I'n 4,830 11,
opsAKY BiA cyMu QyHKIin? | Ne 39.1 0.6, 81795 .3, §22¢. 112 c. 133
25. SIk 3HaiTH MOXiMHY N-TO .
MOPAIKY T00YTKY (-11iif 1.2, Ne 29.24, I'n. 3, 822¢. 113 L. 4,830 11,
: Ne 39.16-39.17 c. 133
(-na JleiiOnima)? S ' '
26. SIx 3acTocyBaTH TEOpEMY I'n. 6, 82,
Pormts ? Ne 846-849 [r.4,81c.131
27. 5k 3acTocyBaTu TeOMETPUYHUIN [ 4. § 1c. 132
3MicT Teopemu Poss? ST
28. 5Ix 3acTocyBaTH TEOpEMY .6 §2Ne 850 | 4, § 2,c. 133
Jlarpanxa? s B S "
29. SIx 3acToCcyBaTH T€OMETPUUHUI
3micT Teopemu Jlarpanxa? In.4,82¢.134
30. Sk 3acTocyBatu TEOpEMY . 6, § 2Ne 851 |, 4, § 3,c. 134
Komri? C ] Co T
31. Sk 3acTOoCyBaTH MPABUIIO Y. 2,Ne 30.2-30.5, | I'n. 6, 8 2,
Jomitans? Me30.9-30.10 | MNeg65-873 |- 34135 [l 4, 54,0135
32. 5Ik 3acToCcyBaTH TEOpPEMY
Teiinopa npo po3KiagaHHs ['n.6,82Ne 852 [T'n. 4,86,¢. 143 I'n.4,85¢c.138
GbyHKIT B psin?
33. Sk 3a TOOMOT0F0 MOX1IHOT Y.2,Ne 31.1, I 6. §1
BU3HAYUTH MPOMIKKH Ne 31.4,Ne 31.6, No .89,5—85’37 I'n.5, 82¢. 153
3pocTtaHHs QyHKIIT? Ne 31.8 j
34. 5k 3a TOIIOMOT' 00 MOX1HOT Y. 2,Ne 31.1, 6. §1
BHU3HAYUTH TPOMIKKH Ne 31.4,Ne 31.6, No '89’5—85,37 I'n. 5, 82¢. 153

cnafanus QyHKii ?

Ne 31.8
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IIpoooesoicenns mabauyi A.2

1| 2 3 4 5
35 Sk 3HalTU TOYKY MAKCUMyMY Y. 2,Ne 32.1-32.2, I'n. 4,860 19,
{yHKLi ? Ne 32.5 Ne 32.8 I1.5,83¢.155 | a4
36. Ik 3HAlTH TOYKY MIHIMyMY Y. 2,Ne 32.1-32.2, I'n. 4,860 19,
DyHKILIT? Ne 32.5 Ne 32.8 In.5,83¢.155 | a4
37. 51k 3HalTH eKCTpEeMyMU Y. 2,Ne 32.1-32.2, X B I'n 4,860 18,
dyHKii? No325Ne 32.8 |76, 82Ne898-902u.5,83,c.156 | 7y 45
38. Sk mocaiauT QPyHKITIIO
Y. 2,Ne 32.1-32.8, X I'n. 4,86,1. 18,
Ha EKCTPEMYMH 33 nonomor;no Ne 33.10, Ne 33.12 1. 6, 8 2Ne 899-900T11. 5, 8 5,c. 163 .. 143
HOXITHUX BHIMX TOPSIIKIB?
39, Slic saifth HaliOlblue SHAICHNA |y 5 n, 335 Ny 42,8, 6, § 2 Ne 903-904 T 5, § 6.¢. 167 | & S €119,
QyHKLIi? c. 144
40. Sk 3naiiTu Harimene 3Hauenus |Y. 2,Ne 33.6-33.7, X I'n. 4,860 19,
{yHKLi ? Ne33.4Ned2.8 |16 82Ne903 Tn.5,83¢c.167 | %44
41. SIx nocmianTi QYHKITIO Y. 2,Ne 34.1-34.2, X I'n. 4,8 7m0 20,
Ha OMYKJICTh? Ne 34.4 [1.6, 5 2930 [1.5,89¢. 172 c. 148
42 .51k nocmianTi GyHKITIO Y. 2,Ne 34.1-34.2, X I'n. 4, 8 7. 20,
Ha BIHYTICTH? Ne 34.4 [1.6, 8 2 930 [1.5,89¢. 172 c. 148
. I'n. 4,8 7. 20,
43. SIx 3HAWTHU TOYKHU TIEPETUHY ? ['n. 6,82Ne931-9321'n.5,89,¢.176 c. 148
. ) Y. 2,Ne 34.12-34.13 I'n. 4,87mn. 21
’) ) ] 0 _ ) ¥ ]
44 5]k 3HaITH NOXWJTl ACUMITTOTH No 34.16 I'n. 6, 82Ne 937-9401n. 5, 8§ 10¢. 180 .. 148
45, SIx 3HalWTH BEpTUKAIIbHI Y. 2,Ne 34.12-34.13, X I'nm. 4,8 7n. 21,
ACHMITOTH ? No34.16Ne 34.20 |/ 6, 82N 9379401 5,8 10¢. 179] 7y 4q
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