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I. MATEMATHUK AHAJIN3I'A KEPEI. YUKJ/I9OMOJIOP

Teoperuk copayJap

Kymneknop . Ocke hom ackbl Yukiop.

Peans cannap.

OyHKUUIISp. bruireoma. bupy bIcyuiapsl.
QOYHKUMSIIOPHEH TOII Y3JIEKIope

Tem anemenTap QyHKITUSIOP

Karnaynsl pynkuus. bunrenomo, kypcarenen, Mucasiap.
DneMmeHTap GyHKIUS OUITreIoMace

ScepubikTarsl IHAIISP. Kypcarenenuiape.

© ©o N o 00~ W DN PRE

Wke nuHusgHEH y3apa ypHaurysl. Mucamnap.

10.TypsI THTE3IIOMOCEHEH aepbIM OUpaKiIapbl. Mucamap.
11.bupenroH IHAIEIITS OUPENTIH TYPHI allla YTY4e TYPbl TUT€3IOMICE
12. TypbIHBIH TOMyMH THTE3TIOMIce hoM aHbI THKIIEPY
13.TypbutapHbIH mapauienbiek hoM IepneHIUKYIIPIbIK MapTIaphI
14 Yuxmomanap hom esnekcesnex

15.Yukce3 KeUKEHd I3JICKIIENEK Y3IeKIopt

16.93nekIenek YMKIoMIceHEH Oep1oHOepiere TypeIHaa TeopeMa
17.Kpichuiran y3ropenuie TypbiHa TeopemMa

18.Kp1emydan 3351eKnenekiop 6emoH apruMeTHK TaMoJLIop
19.MoHOTOH 33J1eKIIeNIeKIIop hoM ajJapHBIH YUKIOMAJIOPE
20.KeprenmMone KuceMTaIop TyphIHIA TeopeMa

21.Acaznexnenekiop hoMm enenrdo YuKIoMaIop

22 . KbIpbIil YUKIIOMOIIOPHEH OJICITYd YUKIIOMIJIOPTS Kepye TYphIH/Ia TEOpeMa
23.937IeKJIENICKHEH JKbIeTy KpUTEpHUe

24.33nexmnenexiop xKplenyHbiH Ko kpurepue

25.DyHKIUSHEH, YMKCE3IEKTd hoM HOKTaa YMKIOMace

26.Yukce3 keukeHa hom unkces 3yp 3ypJibIKiiap

27.YnKce3 KEYKEHd 3yPIIbIKIIAPHBIH Y3IEKIope



28.Yukces 3yp 3ypabIKiap Y3iIeKIope

29.Yukce3 keukeHo hoM "nKce3 3yp 3ypIIbIKiIap apachlHIarsl OQMIoHEI
30.YukioManop TypbIHIA Tel Teopemaiap. YnkiIoMa 6apbIrsl Oumreaope
31.Yukromo O6apibIrsl Ouirenope

32.Ten YUKIOMAIIOP

33.OyHKIMS ©37IeKce3lere

34.HoxkTana e3nekce3 GyHKIMUIIOp Y3JIenape

35. ApanbikTa e3nekce3 pyHKIus

36.DyHKIUSHEH 63e7y HOKTaJIaphl

37.KucemTono e3i1ekce3 QYHKIUS Y3JICKIopE
Teopernk KyHery19p

1. Orop lim a, = a 6ynca lim |a,| = |a| ukonen ucbatmapra. lim |a,|
n — oo n — oo n — oo
OynyblHHAH lim a,WKoHE YbITaMbI?
n — oo

Kypcorma. TybGonaere turescesnekHe ucbarnapra hom ¢aiiganansipra.
|Ib] = lal| < |b—al.

2. {n?} a3nexnenereHen Tapana HKOHEH ucbariapra.

3. «&— O» Tenenmd szapra: «A caHbl X THpANEreHad OunrenoHran f(x)
(GYHKIHACEHEH X, HOKTACBIHAArBl YMKIOMACE OYIIBIT TOPMBIiD».

4. Orop f(x) esnekce3 dyHkuus ukoH, F(x) = |f(x)| mynaii yk e3nekces
dbyukius nkoHeH ucbarnapra. Kupe pacinama gepecme?

5. «&¢ —O» TeleHAd paciaMaHbl S3BITBI3: «X; HOKTAChl THPAJIETEHId
onnrenonran GyHkims f(x) Oy HOKTama ©3J1eKCe3 TYTeD».

6. lim f(x) #0, o lim ¢(x) uukmomace OymmacwiH. lim f(x)p(x)
X - X X - X X > Xg

YHKJIOMACE FOKIIBITBIH HcOaTiapra.
Kypcormo. Kupece nepec num kapapra hoMm esemn 4ukioMoce TYPBIHAATHI
TeopeManbl (haliasaHbIpra.
7. f(x) dyHKUMACEHEH X, HOKTaChIHIA YMKJIOMAce OyJChiH, o ¢ (X) HBIH

YUKJIoOMace OyamachiH. by unkiomanap Oapmsbl:

4



1) lim [f() + @] 2) lim f(x)p(x)?

- 1
Mucan kaparei3: limx sin-.
x—0 x

3yp.
ucobatmapra.
3n—2 3
n_
11.a, = ==,
n on-1’ 2
n+4 7
13.a, = , a=-.
2n+1 2
7n—1
15.a, = =17.
n n+13'
9—n 1
1.7.a, = —— = —-,
n 1+2nz' 2
1-2n 1
19.a, =—— - =
n 2+4n12' 21
n+
111. a, = = —-
-2n’ 2
1-2n
1.13.a, = = —-2.
n n2+3 "’
n 1
1.15. a, = = -
R
+2n
1.17. a, = , = —-
1—3@ 3
3-n 1
1.19.a, = = —-
A
n_
1.21. a, = , = -
5n+12 5
1-2n 1
1.23.a, = = —-
n %+42m2’ 12
—4iNn
1.25. a, = = —-
T
n
1.27.a, = p— = —3.
3n2+2 3
1.29. a, = 4n23_1, =7
2n
1.31. a, = 5 4= 2
21 lim (3-n)%+(3+n)?

8. lim f(x) # 0 OynceiH, o ¢(x) PyHKHUACE X — X, OyIraHga 4uKces
X = Xg

f(x)¢(x) TanKbIPYBITBIIIBIHBIH X — X OyjiraHga YuKce3 3yp HKOHEH

1 1
Q. ~COs~ dynknusce x — 0 OynaraHma YUKCe3 3ypPMBbI?

YUy e4eH MIChIJIdJIdP

1 machama. lima, = a ukoHeH ucbatnapra (N (&) Hbl Tabapra).

12.a,
14.a,

1.6.a,
18.a,

1.10. a,
1.12.

1.14.

1.16.
1.18.
1.20.
1.22.
1.24.
1.26.
1.28.

1.30.

an-1
2n+1’
2n—>5
3n+1’
an?+1 a
3n2+2’ 3
4n-3

2 HYe MICHII. CaHJIbl 3JIEKIIENEKIISPHEH, YMKITOMAIOPEH TaObIThI3.

n - oo (3—n)2—(3+n)2'

2.2. lim

B-n)*-(2-n)*

n - oo (1—n)4—(1+n)4'



2.3. nll_wo(l n)3-(1+n)3’ 2.4. nll—>oo(1+n)3 (1-n)%
(6-n)?—(6+n)? (n+1)3-(n+1)?
2.5. nll_T)T];o (6+n)23(1 -n)?’ 2.6. nl—>oo(n 1)3— (n;l—l)3'
(1+2n)3-8n3 (3-4n)
2.1. nll_T)T];o (1+2n)2+43n2' 2.8. nll—?;to (n- 3)32(n+3)3'2 ,
(3—n) n+1)“+(n-1) (n+2)
2.9. nll_T)T];o (n+1)2—(n+1)3’ 2.10. nl%o (4-n)3
— 3 3 3
2.11. lim XD —(=2) 2.12. lim X *++2)
n- o n2+2n-3 n - oo (n+4)3+(n+5)3
. (n+3)3+(n+4)3 . (m+D*=(n-1)*
2.13. nl‘l'éo (n+3)4—(n+4)* 2.14. nll—trgo n+1)3+(n-1)3"
. 8n3-2n (n+6)3—(n+1)3
2.15. nlllréo (n+1)*-(n—-1)* 2.16. nlllrio (2n+3)2+(n+4)?’
. (2n-3)3-(n+5)3 (n+10)%+(3n+1)?
217 nl%o (3n—1)3+(2n+3)3’ 218. nll_tr}x, (n+6)3—(n+1)3
(2n+1)3+(3n+2)3 n+7)3-(n+2)3
2.19. nll_?%o (2n+3)3-(n-7)3 " 2.20. nll_tr}m (3n+2)2+(4n+1)?’
(2n+1)3-(2n+3)3 n3-(n-1)3
22l i e ana) 222 lim
(n+2)*-(n-2)* (n+1)*-(n-1)*
2.23. nl%o (n+5)2+(n—5)2' 2.24. nll_tr}x, n+1)3+(n-1)3%
(n+1)3-(n-1)3 . (n+1)3-(n-1)3
2.25. nll—>oo(n+1)2 (n-1)?" 2.26. nll—trclm (n+1)2+(n-1)%
3 3 3 433
2.27. lim &2 +02) 2.28. lim &
n-oo n*+2n2-1 n - oo n3-3n
3 _1)\3 2_ _2\2
2.29. lim WD+ 2.30. lim &2 —=2)
n— oo n°+1 n — oo (n+3)2
231 lim 2n+1)?-(n+1)2
' ' n-— oo n2+n+1 )

(B-n)*-(2-n)*

3 HYe MICBAJII. CaHJIbI I3JICKIIEICKIOPHEH YNKIOMOIOPEH TaObIThI3.

(1-n)*-1+n)*

3.1, i TYIEHVonTh 32, lim gVt
n—>00(n+\/_)\/7 —n+n?’ n- oo \/3n3+3+\/n5+1
, Vn3+1—/n-1 . 3nZ—1+7n3
3.3. nll—tréo Vn3+1-vn-1 3.4. nll—?go VnZin+1i-n’
35 lim \/3n—1—3\/125n3+n 36. lim nsx/ﬁ—3\/27n6+n2
' .n—>oo S\/Z—n ) ) 'n—>oo (n+‘§/ﬁ)m )
37 lim Vn+2—-vn2+2 38. lim Vn4+2+Vn-2
" S o Vant1-Vnto1 TS e Vntt2+vn—2
3_./7% 3
3.9, lim Sy 3.10. lim YSni2—Ven e
n - oo 4nb+3-n — 00 n+7

n 43n+1+V81nt—n2+1

, ; — - 2 _
311 nll—mo (n+¥n)V5—n+n? 3.12. J%on (\/n(n 2) v 3)'
Yn-9n?
— 3 —_—
313, lim (n = ¥ = S)mn. 34 i



Van+i-N27n3 +4

3.15. lim — e
. Vn37+Vn%+a
3.17. lim —re
4
3.19. lim 2=V

3.21. lim

3.23. li

3.25.

3.27. lim

3.29. lim

3.31. lim

4.1.

4.2

4.3.

4.4,

4.5.
4.6.
4.7.

4.8.

4.9.

4.10. lim n?

3 .
n—- oo Vn+n3+1-5n

n Y11n+V25n%-81
‘n5 oo (n-7Vyn)VnZ-n+1’

im Vn’7+5—/n-5
500 An7+5+Vn—5

Vn+z-Vn3+2
Vn+2-Vn5+2

Vn+6-vn?-5
no o Vn3+3+¥n3+1

n?—vn3+1

n

lim

n —> oo

3 .
n- o Vné+2-n

n Yn+¥nT0+1
n - o (n+n) ¥n3=1

3.16

3.18

3.20

3.22

3.24

3.26

3.28

lim n ¥7n-V8ind-1
"no o (nt+avn)Vnz-s5°

Vné+4+y/n—4

Clim ee———.
Vné+6-vn—6

n — oo

clim V3 +8(Vn3 +2 —vVn3 - 1).

n — oo

3m2—vnZ+s
5\/n7—\/n+1 '

YnZ+2-5n2
n—Vnt-n+1’

lim n\71in-364n6+9
) n - oo (n—%/ﬁ)\/11+n2 )

.nli_trgo(w/n (n+5)—n).

n+1-3n3+1

. lim

n — oo

. lim

n — oo

3.30. lim

n— oo 4\/n+1—5\/n5+1'

4 Hye MICchaJId. CaHIbl 93JICKIICJICKIIQPHCH YHKIIIMAJI9PCH HMCAILIATEC3.

limn(vn?2 +14+vVn2 — 1).

n — oo

. nli_fr(l)on (\/n(n —2)—Vn2 — 3).

lim (n — ¥n3 — 5)nv/n.

n — oo

nlllréo [\/(n2 +1)(n?2 —4) —Vn* — 9]

Vn5-8-n/n(n?+5)

L N

lim (\/n2 —3n+2-— n).

n — oo

lim (n + V4 — n3).

n — oo

nl% [\/n(n +2)—Vn2-2n+ 3].

lim Va+Dm+ D -Jo-Dkn+3)|

n(nt —1) —vn5 — 8).
(v )

n — oo



4.11. lim n(3/5 + 8n3 — 2n).

n — oo

4.12. lim n%(V/5 +n3 — V3 + n3).
n — oo

413. lim [V +27-Y@m-3)2|

4.14. lim Y mnGoD®o3)

n — oo \/ﬁ

4.15. lim (Vn? +3n—2 —+vn? - 3).
n— oo

4.16. limvn(vn+2—+vn-3).
n— oo

417 lim \/n(n5+9)—\/(n4—1)(n2+5).
n— oo n

4.18. lim (\/n(n +5)— n).
n — oo

4.19. limVn3 +8(Vn3 + 2 —vn3 — 1).
n — oo

420 lim J(n3+1)(n2+3)—Jn(n4+2).
n— oo 2\/%

4.21. lim [J M2+ D2 +2) — /(2 = D(n? — 2)].
n — oo

422 lim \/(n5+1)(n2—1)—n\/n(n4+1).
n - oo n

4.23. lim YOO -D=nt-1
n - oo n

4.24. lim [n —Jnn— 1)].
n — oo

4.25. limn3 (?{/nz(n6 +4) — 3/ (n® — 1)).
n — oo

4.26. lim [nx/ﬁ —Jyn(n+1(n+ 2)].
n — oo

4.27. lim W(W —inn - 1)).
n — oo

4.28. limvVn+2(Vn+3 —vVn—4).
n — oo

4.29. lim n(vn* + 3 —Vn* = 2).
n — oo

4.30. nlin’éo\/n(n + D(n+2)(Vnd =3 —n3 -2).

2 T3 6_23
431 lim J(mZ+5)(n +2n) Vné-3n +5.
n — oo



5Huye Macha1d. CaHbl A3JICKIICIICKIIOPHCH YHUKIIOMAJISPCH TaOBITHI3.

A 1 2 3 n—1
5.1. lim (;+;+;+...+?)_

n-— oo

. (2n+1)!4(2n+2)!

52. lim
n- o (2n+3)!
5.3. lim [ ( ) ]
n — oo n+1 >
gN+1 3n+1
5.4. lim 22
n - oo 2n43n
14+243+..+n
5.5. lim ——————
N Vomi+l
. 1+3+5+..+(2n—-1
5.6. lim ( )

n-ooo  14+2+43+.+n

5.7. lim [

n-— oo

14+3+5+7+..4(2n-1) n]
n+3 .

58. lim 1+4+7+..+(3n-2)
T noe  VEntintl

5.9. nll—trgo T
. (3n-1)!+(3n+1)!
5.10. nll_)ngo T

271_5n+1

5.11. lim

N> 00 2N 145N+

1+l+i+ +L
5.12. lim _g;gig;gz

n 57527 Tgm

513, lim Z3+577H0-11+.+4(4n-3)-(4n-1)
n-— o V2 +1+Vn2+n+1
5.14. lim 1-2+43—4+..+(2n-1)-2n

n — oo 9n4-+1

Y rs—anta

im ]
n- oo 1+3+5+..+(2n—-1)

5.15.

. 3n_pon
5.16. lim ——.
n - oo 3071427

5.17. lim [—“2— —2],

1+243+.n 3

n- oo
nyon

5.18. lim (E+E+___+3 +2 )
n—-oo \6 36 6N

5.19. lim 2—5+4—7+...+2n—(2n+3).

n- oo n+3




5.20.

5.21.

5.22.

5.23.

5.24.

5.25.

5.26.

5.27.

5.28.

5.29.

5.30.

5.31.

6.1.

6.3.

6.5.

6.7.

6.9.

2n+1)!+(2n+2)!

n - oo 2n+3)!-(2n+2)!""

lim —.
n-oo Nn—N4+3

n2+vVn-1

m .
n— oo 2+7+12+.+(5n-3)

1+2+..+n

lim
n — oo

. 2+4+6+..+2n
lim .
n— oo 1+3+5+.+(2n-1)

CG+o+2+..4
4 16 64

1+2n)

lim
n — oo
lim

n —> oo

[1+5+9+13+m+(4n—3)
n+1
1-24+3—4+..—2n

Vn3+zn+2
lhn-fiiZL.
n - oo 2N—7n-1

lim nl+(n+2)! .
n - oo (n—1)+(n+2)!
lim

n — oo

3+6+9+..+3n

(

(2+4+...+2n
n+3

+ 24

100
).

lim .+

n —> oo

lim

n —> oo

4n+1]
> |

2”+5")
10n

6 HYBI MICHAId. CaHbl 93JICKIICJICKIIQPHCH YHKIIOMAJI9PCH TaOBITHI3.

lim

n — oo

(n+1)n
n—-1

10

2n+3 n+1
6.2. lim ( ) .
n - oo \2n+1
n+2
6.4. I ( )
n—>oo n+3
6.6 (3n—6n+7) —n+l
’ .n—+a3 3n2+20n—1
3n+1
n—
6.8. lim ( )
n-oo \ n+t
2n+5
. 3n?+4n-1
6.10. lim ( )
n - oo nZ+2n+7
. 2n%+5n+7
6.12. lim ( )
n— oo \2n2+5n+3



] n—-1\" ] 5n2+3n—1\"
6.13. lim (—) 6.14. lim ( )
n— oo \n+1 n — oo \5bn2+3n+3
2n+3 2 n?
. 3n+1 . 2n“+7n—-1
6.15. lim ( ) 6.16. lim ( )
n—-oo \3n—1 n— oo \2n2+3n—-1
3
] n+3\"t4 ] n3+1\2n "
6.17. lim (—) 6.18. lim ( )
n - oo \n+5 n- o \n3-1
2n+1 5n
) 2n%421n-7 ) 10n-3
6.19. lim ( _ ) 6.20. lim ( )
n - oo \2n“+18n+9 n - oo \10n-1
2
] 3n2—sn \1*1 n+3\ "
6.21. lim (5——) 6.22. lim (=)
n - oo \3n“-5m+7 n- oo \n+1
. 2x%+5x-3 n+4a\"
6.23. lim X3 _ 7. 6.24. lim (—) .
X - -3 x+3 n - oo \n+
. 7n2+18n-15\""?2 . 2n-1\"*1
6.25. lim (— ) 6.26. lim ( )
n - oo \7n4+11n+15 n - oo \2n+1
2
) n3+n+1\2" ) 13n+3 \" 3
6.27. lim (—3 ) 6.28. lim ( )
n - oo n>+2 n - oo \13n-10
3n?-7 n/6+1
] 2n2+2n+3 ] n+5
6.29. lim (222) 6.30. lim (+=)
n - oo \2n“+2n+1 n— oo \n—7
1-2n
4n2+4n-1
631 lim (t o)
n - oo 4n?242n+3
7 Hue Macha1d. Mcbarnapra: (6 () Hel Tabapra):
. 2x%+45x-3 . 5x%-4x-1
71. lim ————— = —7. 7.2. lim———=6.
x - -3 x+3 x -1 x—1
. 3x245x-2 . 4x%-14x+6
7.3. lim ———— = -7. 7.4. lim ———— = 10.
x - -2 x+2 x -3 x—3
. 6x%4x-1 . 6x%-x-1
75. li — = —5. 7.6. lim ——-— = 5.
,X,'—)-l xX+= x_>l X—=
2 2 2 2
. 9x%-1 . 3x%-5x-2
7.7. li — = —6. 7.8. lim————=17.
. 3x%-2x-1 . 7x%48x+1
7.9. lim — = —4, 7.10. lim ———— = —6.
x_)_§ x+§ x - -1 x+1
. Xx2—4x+3 . 2x%43x-2
7.11. lim = 2. 7.12. llml—1 = 5.
x—->3 X3 x -3 x—
. 6x%-5x+1 10x249x-7
7.13. lim — = —1. 7.14. i — = —19.
x—+ X3 x = L X+

11




2x2+13x+21 1 . 2x%-9x+10 _ 1

7.15. lim 2H13xt21 1 7.16. lim 2 =2x*10 _ 1
x— L 2x+7 2 X3 2x—-5 2
2 2
2 _ 2_ _
717, lim &2 — 5, 7.18. lim &% — g1,
x—>% x—g x_)_% x+5
2_ _ 2 _ _
7.19. lim 222X _ o3 7.20. lim 222273 _ 9.
x—11 x—11 x> 5 x—5
2 2 _
7.21. lim 27 _ 43, 7.22. lim 2578 _ 0.
x - -7 x+7 x— -4 x+4
2 2 _
7.23. lim &1 3 7.4, lim X271 _ _g
v L 3x+1 3 X -5  x+5
3
2_ 2_
7.05. lim 2 20xH128 _ g 7.26. lim 2231310 _ 49,
x—8 x—8 x =10 x—10
2_ 2 _
7.27. lim 22342 — 3, 7.28. lim 7% 76 _ _q9,
x—>% x—3 x - -6 x+6
2 _ 2_ _
7.29. lim 2X17%7% _ q9, 7.30. lim =X 271 g,
1 x__ 1 x+_
X3 3 X=-3 5
2_ _
7.31. lim =X 21 _ g
x-= XT3
3

8 Hue MachaId. f(x) hyHKIUACCHEH X HOKTAChIH/IA ©3JICKCE3JIeTreH

ucoatnapra (6 (&)usl Tabapra).

8.1. f(x) =5x%—1, x, = 6. 8.2. f(x) = 4x*> -2, xo, = 5.
8.3. f(x) =3x% -3, x, = 4. 8.4. f(x) =2x*>—4, x, = 3.
8.5 f(x) = —2x% -5, x5 = 2. 8.6 f(x) = —3x%>—-6, x, = 1.
8.7 f(x) = —4x*>—7, x, = 1. 8.8 f(x) = —5x? —8, x5 = 2.
8.9 f(x) = —5x% -9, x, = 3. 8.10 f(x) = —4x*>+9, x, = 4.
8.11 f(x) = —3x% + 8, x, = 5. 8.12 f(x) = —2x%>+ 7, xo = 6.
8.13 f(x) =2x2+6, xo = 7. 8.14 f(x) = 3x%+ 5, x, = 8.
8.15 f(x) = 4x%+ 4, x, = 9. 8.16 f(x) = 5x% + 3, x, = 8.
8.17 f(x) =5x2+1, xy = 7. 8.18 f(x) = 4x%2 — 1, x, = 6.
8.19 f(x) =3x% -2, x, =5. 8.20 f(x) = 2x% — 3, x, = 4.
8.21 f(x) = —2x% — 4, x, = 3. 8.22 f(x) = —3x% —5, x5 = 2.

12



8.23 f(x) = —4x% — 6, x5 = 1.
8.25 f(x) = —4x?% — 8, x, = 2.
8.27 f(x) = —2x*> 49, x, = 4.

8.29 f(x) =3x%+7, xy = 6.
8.31 f(x) =5x%+5, x, = 8.

8.24 f(x) = —5x%2 -7, x, = 1.
8.26 f(x) = —3x% -9, x, = 3.
8.28 f(x) = 2x*+ 8, x, = 5.
8.30 f(x) =4x%2+ 6, xy = 7.

9 HYBI MACBHAIY. DYHKIUIOP YMKITOMIIOPEH UCIILIOPTD.

(x3-2x-1)(x+1)
x*+4x2-5

9.1. lim

x—--1

(x%+3x+2)2
9.3. lim ——.
x - —1X342x2-x-2

2 Y
95. lim &3

X — —3 x3+4x2+3x"

. (1+x)3—-(143x)

9.7. lim -
x—-0 xX+x
] x3-3x-2
9.9. lim =22
x> -1 X“—x—-2
3
. x°—=3x+2
9.11. lim =——X*2
x—-1Xx°—x“—x+1
3 2
x°+4x“+5x+2
9.13. lim —————
x——1 x3-3x-2
915 linlx3+5x2+8x+4

x >-2 x3+3x2-4 )

. x3-6x%2+12x-8
9.17. lim

x -2 x3-3x2+4

0.19. lim o=3%=2

x -—1 (x2=x-2)%

3
x°—=3x—-2

9.21. lim = .
x —»—1x“+2x+1

9.23. lim ————.

0.25. lim —2X—x1

x> 1x342x2-x-2"

3
x°—=2x—1
9.27. lim )
x o—1x%+2x+1

9.29. lim =1

x—12x2—x-1"

13

x3-3x-2
.

9.2. lim

x—>-—-1 Xtx

0.4, lim ZX=x"D°
x5 1x342x2-x—2"

3_ _ 2
9.6. lim &=

x> -1 x*+2x+1 °

2
. x“=2x+1
9.8. lim )
x—>12x%2-x-1

) x34+5x%247x+3
9.10. lim

x — —1 X3+4x2+5x+2

3 2
. x°+x“—-5x+3
9.12. Iim —/———.
x -1 x3—=x2-x+1

0.14. lim —=1

x—-1 2x%—x2-1"

3 2
. x°—5x“+8x—4
9.16. lim ——————.
x -2 x3-3x2+4

3 2
x°+5x“+8x+4
9.18. lim .
X — -2x3+7x2+16x+12

0.20. lim =32

X -2 x—2

0.22. [im =X+

x—1x3-x2—x+1

2
. xX“+3x+2

9.24. lim —.

X o>—1x3+2x2%2—x-2

2
xX“+2x-3

9.26. lim —.

x —-3 x3+4x2%2+3x

. (1+x)3-(1+3x)

9.28. lim
x—0 x2+x5
x34+7x%415x+49
9.30. lim

x 53 x348x24+21x+18"



9.31. lim —4x2-3x+18
x—3 x3 5x2+3x+9

10 HYBI MICHAJIY. DYHKITUSIIOP YUKIIOMOIIOPEH HCITUIOPTD.

1+2x—-3 . 1-x-3
101;5‘1’2Vr — 10.2. xlgr_zsv e
Vvx—1 . Vx+13 2\/x+
103 lim s 04
3 4
105 lim 5*2, 106 lim =2
x—> -2 XxX°+8 x—>16\/——
10.7 lim 225 10.8 ljm Vz2Hxi-(+0)
x—>8 Vx-2 x—-0 X
3 3 3
10.9 lim 2302 10.10 lim Y2+ V277x
x—0 xX+x x—-0 x+2Vx*
3x-1 Vitx—1—x
101lllmmm 10.12 lim y==— =%
3/ax—-2 Vx—1
10.13 lim === 1014)&”21
3/9x-3 ] 3x—6+2
10.15 il_}sm NeT 10.16 xll_)ﬂ_lz —
316x—4 Vo+2x-5
1017 lim =" 10.18 lim =
3lx 1 3 E_l
10.19 lim L 10.20 um f"—
x—»% %+x—\/ﬂ 3 —+x —V2x
3\[2_1
10.21 lim —==* 10.22 lim Y V1=x
x—>i E.hx_\/ﬂ x—>0 \/E
. 327vx-327=x . V8+3x—x2-2
1023 lim — == 10.24 lim —gr=em—
10.25 [im AZ2H32-0+) 10.26 lim 2125
x—-0 Vx x—>8 Vx-2
. W—Z 4x
10.27 lim. W 10.28 lim oy
10.29 lim 222 10.30 lim 10=x=6Vizx
x - 4 Vx2-16 x— -8 2+3x
Vx+13 2\/x+
1031 lim —==—

14



11 H4ye MICchaId. DYHKIHUAIOP YMKIOMAIISPEH UCIIUIIPTD.

11.1. [ijm Ratsinx)

x>0 Sin4dx

11.3 lim 325,

x—>0 Sin3x

115 lim —%

x - 0 tg(m(2+x))’

11.7 lim 1208’ *

x>0 4x?

11.9 lim —2—*

x =0 In(1+2x)

11.11 lim —2=70

x — o sin(m(x+7))"

11.13 lim 9In(1-2x)

x> 0 4arctg3x

11.15 lim sin7x

x—>0x2+nx

11.17 lim

x—-0 In(1+2x)

11.19 lim =221

x-0 sm[n(x+2)]

11.21 lim 12eos*

x>0 xsinx

edx_1
11.23 lim

x—0 sm(ﬂ(—+1))

11.25 Jim Smix-te®x

x—0 x*

11.27 lim 95X
x> 0x(1—cos 2x)’

1
11.29 lim M
x—>0 In(x+1)

11 31 l 2x sinx

x—»()l cosx’

2sin[rm(x+1)]

112 ll 1-cos 10x

x—=0 ex -1

11.4 lim —1=c082x

X — 0 COS 7xX—C0S 3X

11.6 lim

x - 0 tg[2m(x+ )]

2x

arcsin 3x
11 8 9£—> O\/_ \/_

arctg2x

11.10 lim

x = 0 sin(2m(x+10))’

1112 lim cos(x+5—n)tgx

x>0 arcsin2x? '

1-vV3x+1

n'(x+ 1)]

11.14 lim

x — 0 cos|

11.16 lim Y2+*=2

x - 0 3arctgx

11 18 lim C0S 2X—CO0S X

x—>0 1l—cosx

11.20 lim sin[5(x+m)]

x—>0 e3x—1

11.22 lim &&sm2x 5.

x_)023x1

1-cosx

11.24 lim

x - 0 (e3%-1)%

11.26 lim arcsin 2x

x—>oln(e x)-1"

ln(x +1)
11.28 lim et

2(e™-1)
11.30 lim 62

12 n4e Macha1d. DYHKIUAIOP YMKIIOMAJIOPEH UCOIIIOPTD.

12.1. lim =2

x—>1 Inx

12.2. Jim Y¥izx¥1-t

x—-1 Inx



12 3 l 1+cos 3x

x> Sin?27x )

125 llm 1+cosx

x->1 tgmx

12.7 [im Smixmte’x

x-omn (x-m)*

12.9 lim

X sin? x

12.11 lim

X - 2 sin 8mx’

1213 Jim Y¥2=3x+371

x—1 sinmx

coSs 5x—cos 3x

sin7mx

35x—3_32x2

12.15 lim

x—->1 tgmx

In2x—-Iinm
12.17 lim =~ 2"
x=3 Z sin 2) cosx

1219 lim — =%

x — 77 Sin 5x—sin 3x’

1-— 24—x2

12.21 lim

x — 2 2(V2x—V3x2-5x+2)

12.23 lim &=

X > 2x+2

1-2cosx

12.25 lim

x>I Mm—3X
3

(2x-1)%

12.27 llm1

2

12.29 lim 32Y10—*

x> 1 sin3mx

12.31 lim

X—T tg22x

cos 3x—cos x

SlTLTL’x_e sin3mx’

12.4 lim 1-sin2x

x o1 /4 (T—4x)%’

12.6 lim

x-Z gx
2

tg3x

12.8 lim Y2xHimt

x—-1 tgmx
sin 7x—sin 3x

12.10 lim

X — 2w

In(5-2x)
12 12 9£—>2\/10 3x-2

x2 —TL'Z

eXx? _g4m?

12.14 lim

x> Sinx

1216 lim 2=t

x4 sinmx’

12.18 lim 219%
x — L cos2x

12.20 lim 20729

x—>2 sin2mx

3
12.22 lim 2= =L

x—>1

sm( )

12.24 lim

X T m—Xx

12.26 lim eee==20)

x—>2 Sin3nx

12.30 lim S83%

x> m tg3x

13 H4e MICchaId. DYHKIUAIOP YMKIIOMAJIOPEH UCOIIIOPTD.

cos? X_q

13.1. lim

(2x—1)?

13.2. llm1
2

T i ' sinmx _ ,—sin 3nx"
x> Insinx e

3 j—
13.3 lim —m=V2x5) 13.4. lim ~22-t92
x—>25m( ) sin[(x—1)m] x—>zsmln(x 1)

16



tg2x_,—sin2x

sinx—1

13.5. lim =
X = >

sin(vV2x2-3x-5-v1+x)

13.7. 9£—>3 In(x-1)-In(x+1)+n2"
In(4x-1)
13.9. l iVi-cosmx-1
~2
sinn'x_1
13.11 ggl_tné In(x3-6x-8)"
tgln(3x—5)
13.15 lim 3—”“”‘2"‘1

x—>1 1l+cosmx

13.17 lim 22x=3)

x =3 esmnx 1

eSin2x_ tg2x

13.19 lim
x o= ln(?)
2
13.21 lim YEHIY2THS
x—1 x°—1
3_+3 ;
13.23 ljm LTSSy
X =TT esm .X'_l
13 25 l Incos 2x

x 5 77 Incos 4x”

13.27 lim &¥——
x—a tg Tl( )
l 542
13.29 lim —c@*2)
X = am g2 2” - .
X —a;_aam
x2
in()

=

Insin 3x
n(6 —m)?’

1361

13.8. lim —&=2™°

x — 2 tg(cos x—1)"

(x+2)
arcsin~——=

2
13.10 xll—>m2 T

13.12 lim Incos 2x

x-n (1 ——)2

Incos x
35”1 2X _ 1

13.14 l

0s (g)

esinx_esin4x'

13.16 lim

X—>T

in2 in2
eSlTl 6x_esm 3x

13.18 lin}T
x—=

logs cos 6x

xX+2_ x —4-)

13.20 lim &

x - -2 tgx+tg2

13.22 lim In(2+cos x)

X o1 (3smx 1)2

. tg(x+1)
13.24 lim ———
x—-1 e3Vx3—4x2+6_e
Insinx
7T(Z x-m)?

13.26 ll

1—x2

Ni=x2 3
sin(e” 2z —e V¥*2)

13.28 lim
X

-3 arctg(x+3)

13.30 lim M

x—)T[SCOS 2) 1

14 n4e Macha1d. DYHKIUAIOP YMKIIOMAJIOPEH UCOIIIOPTD.

72x_53x

14.1. lim

x — 0 2x—arctg 3x

62x_7—2x

14.3. lim

x — 0Sin3x— 2x

. 3X_p—2X

14.2. lim , —,

x—>02arcsinx—sinx
5x_e3x

14.4. lim

x = 0Sin2x— sinx’



. 3296_5396
14.5. lim ———.
x = 0arctg x+x
-
14.7. lim ———.
x - 0XxX—sin9x
. 12%¥-573%
14.9. lim ———.
x—>02arcsinx—x
35x_27x
14.11. lim ———.
x = 0 arcsin 2x—x
4x_27x
14.13. lim ——.
x - 0 tg3x—x
102%—77%
14.15. lim —.
x - 0 2tgx—arctg x
73x_32x
14.17. lim ——.
x—0 tgx+x
i 32x_7x
17.19. lim ———.
x - 0 arcsin 3x—5x
i 4_5x_9—2x
x - 0 Sinx—tgx
52x_23x
x - 0Sinx+sinx
9x_23x
14.25. lim ———.
x —» 0arctg 2x—7x
35x_2—7x
14.27. lim —————.
x—>0 2x-—tgx
2x_ex

14.29. lim

x> 0 x+tgx2’

23x_35x

14.31. lim

X o 0Sin7x-2x"

. 2% _g3%
14.6. lim —————.
x = 0 arctg x—x
. 4X_p-2x
14.8. lim —.
x—>02arctgx—sinx
. 7X_p—2X
14.10. lim ——.
x— 0 Sinx—2x
esx_ex
14.12. lim ————.
x = 0 arcsin x+x
eX—e™*
14.14. lim ———.
x - 0tg2x—sinx
er_ex
x —» 0 Sin 3x—sin 5x
e4x_ezx
14.18. lim —————.
x — 0 2tgx—sinx
er_e—Sx
14.20. lim ————.
x> 02Ssinx—tgx
3x_,2x
e’ —e
14.22. lim ————.
x — 0 Sin 3x—tg2x
ex_e3x
14.24. lim —————.
x — 0 Sin 3x—tg2x
. eX—e™2X
x> 0X+sinx
2x_ex

14.28. lim

X o 0 Sin2x—sinx

23x_32x

14.30. lim

x > 0 x+arcsin x3’

15 H4e MICchAId. DYHKIUATIOP YMKIIOMAJISPEH Tabapra.

151, lim & "=2

x—>0 Sin?x

15.3 x341

m —--.
x — -1 Ssin(x+1)

15.5. lim

. J1+tgx—Vi+sinx

x—0 x3

15.7. [ijm Yxsmx—1

x>0 ex®—1

18

1+xsinx—cos 2x

15.2. lim —
x—0 sin? x
15.4. lim ~2~'&2

xoalnx—Ina

eax_eﬁx

15.6. lim ————.
x —> 0 Sinax—sin fx
xZ(ex_e—x)

3
eX’tl_p

15.8. lim

x—0



1-2cosx ] 1—x2

15.9. lim ———. 15.10. lim ——.
x_)gsm(n—3x) x — 1Sinmx
. Sinx—cosx . a¥-—ab
15.11. lim ———. 15.12. lim .
x>E Intgx x—>b X—b
. 1—cos2x+tg?x . sin2x-2sinx
15.13. lim ———>—"£% 15.14. lim —/——=—="%
x—-0 X sin 3x x -0 xlncos5x

In(x+h)+In(x—h)-2Inx 1-x

15.15. lim = , x>0. 15.16. lim :
h-0 h x> 1logs x
sin2x_ ,sinx xX_
15.17. lim & i 15.18. lim 2=2.
x-0 tgx x—>1 Inx
15.10, lim SnGtm=sinGeh) 15.20. lim Y222
h-0 h x>0 Sin3x
x+h x—h_ X _
15.21. lim &% 2% 15.22. lim ~—X2°%
h-0 h x> 01-cosVx
3 _ .2 . _
15.23. lim 22 15.24, lim S0 ST
x—>3 Sinmx x_)EZSm x—3sinx+1
15.25. lim ~9*=1 15.26. lim — =3
T xS 10Vx—9-1 T x50 n(1+xvV1i+xeX)
15.27. lim XX, 15.28. lim SnPr-smax
x—0 sin?2x x—0 ln(tg(§+ax))
—cin3 _
15.29. lim =20 %, 15.30. lim 292X71
x_)g cos“ x x >3 tgmx
15.31. lim ——°

x - 1sin(x2-1)"

16 HYBI MICHIJId. DYHKITUATIOP YNKIIOMAIIOPEH MCATLIOPTD.

3 1
16.1. lim (1 — In(1 + x3)) & arcsinx) 16.2. lim (cosVx)*.
x—-0 x—-0
L 2
163. lim (1) 16.4. lim (2 — 3weg™Vx)sinx,
x— 0 \1+x-3* x -0
. 1+sin x cos ax\ & X . 4 ﬁ
16.5. ,g% (1+sinxcos Bx) ) 16.6. gglﬁ) (5 N m) )
X 3
. _ 3 sint 3% . _ arcsin®Vx\x
16.7. lim (1 — In(1 + Vx)) . 16.8. im (2 —e ).
_r 1
16.9. lirr%)(cosnx)(xsinnx). 16.10. lirr%)(l + sin? 3 x)ncosx,
X = X =

19



] - ctgx
1611, lim (1g(5-x))
16.13. llm(Z Sarcsinx3) o
x—0
16.15. llm(Z smx)Cth[x.
x—0
1
16.17. lln%(z eX )ln 1+tg (Ttx)).
X -
1
16.19. llm(z 35inZX)lncosx.
x—0
tgZx
16.21. lim (6 — — )"g _
x—-0 cos x
1
; 1+sin x cos 2x\sinx3
16.23. lim ()™

16.25.

16.27.

16.29.

16.31.

17.1.

17.3.

17.5.

17.7. lim

17.9.

(cosec?x)

1
lim (1+X'3x)tg2x
x =0 \1+x-7%
1

lim (1 — Incos x)'€*,
x—0

1

lim (1+x2-2x)sin3x
x -0 \1+x2.5% )

1

. l 6 x3
ng_r)rg (1 + In - arctg ﬁ)

1

16.12. lirr%)(l — x sin? x)n(+mxd)
X —

1

16.14. lirr%)(Z — cos 3 x)n(1+x%),
X -

1

16.16. lirr%)(cos x)n(1+sin? x)
X —

16.18. lim (3 — 2 cos x)~cosec’x.
16.20. lim 2= cos x.
16.24. lim (2 — e* )(7”)

x—0

1
. 1+tgx cos 2x\x3
lim |——————— .
x —» 0 \1+tgx cos 5x

1
lim (1 + tg?x)n(+sx?),
x—-0

16.26.

16.28.

1

lim (1 — sin Z)m(1+tg23x).

x—0

16.30.

17 H4ye Macha1d. OYHKIUSIOP YNKIOMAIISPEH HUCITUIOPTD.

. sin2x\ 11X
lim .
x—0 X

2

. Sin 4x\ (x+2
lim (—)(x ),
x—=0 X
lim (cos x)**3.
x—-0

li (ln(;;—x))ﬁ.

x—0

(8x+3)

l' ex3_1 (1+x)
m .
x—-0 x2

20

17.2. lim (“") .

x -0 \3—x

x_ 1 COS?
17.4. lim (& )

x—0

x%+3

x—>0\ X+

(=
17.6. lim (xz )
tm (%7

tg4x)2+x

17.8

110, 1, (22)"".



17.13. li
X

17.17. lim
X

17.19. lim
X

17.21. lim
X

17.27. lim (tg (- x)) g

(
(
17.15. lim ()
(
(
(

ln(1+x2))(x+8)

2

17.23. lim (M)m

x—0 X

17.25. lin%(ex + x)cosx*,
X =

(e*-1)

1

17.29. lim (ﬂ)ﬁ

x -0 \2+11x

1

1731 lim (x3+4)m_

17.12

17.14

17.16

17.18

17.20.

17.22.

17.24.

17.26.

17.28.

17.30.

6

lim e 1) 0+
x50 x? .
x+2
. lim (tg (x + E)) :
x—-0 3

3
: lirr%)(sin(x + 2))G+0,
X —

4

. x*+5\ (x+2)
. lim .
x -0 \x+10

2

2x+1

(
(
(
(sin 5x2)m_
(
(

arcsin? x )
arcsin? 4x

18 Hue MICchaJId. DYHKITUSIIOP YNKIIOMAIIOPEH MUCITLIOPTD.

1

18.1. ngznl (3x—1)(3ﬁ—1)_

x+1

X
1
lim (2"‘7)(%—2)
x—>8 \x+1

18.2.

18.4.

18.6.

18.8.

21

1

. sinx\x—a)
lim (— .
x—->a \Sitna

1

; cos x\ (k-2
lim (—)(x ),
x — 2 \CoS 2

1

lim (tgx)™ (% ),




ctg2x 1
18.9. lirrzz (cosx)sirglﬁ. 18.10. lirrzl (cos x)sin?2x,
X = LT X = LT
_ tgn—x ctgx
18.11. lim (2. 18.12. lim (cos x)simaz,
X = X — 41
X —5
18.13. lim (3 —2x)¢z, 18.14. lim (cos x)wesxsinax,
x> x -4
_ tgn_x
18.15. lim (9 32") ° 18.16. lim (sin x)fiexie3x,
x— x—>Z
2
1
18.17. lim (2¢*~1 — 1)&-D. 18.18. lim, (tgg)(’f-@.
x— x—>Z
2
(3x-1)
18.19. liml(Ze"‘1 —1) 61, 18.20. lim (1 + cos 3 x)%¢°~.
x - xoZ
2
(3x+2) o 75‘.”(?5_1)
18.21. lim (2¢*72 = 1) -, 18.22. lim (S”;("ll))"‘l‘“"““”.
x— X > -
_1r 1
. Z;X In(2-x) . X \cosx
18.23. nglnl( = 18.24. i% (ctgz) .
sin(?) , _r
18.25. lim (2 — x)G-), 18.26. lim (222)*.
x—1 x =3 \sin3
M 18sinx
18.27. lim (ﬂ)’”@"”. 18.28. lim (sinx) cex |
x—-1\ 2x x_)g
In(x+1) 1
18.29. lim (Z)e. 18.30. lim (ctgZ)e.
In(3+2x)
18.31. lim (ﬂ) in@-2)
x—1 X
19 HYBI MAICHIY. DYHKIUAIIOP YMKIOMIJISPEH Tabapra.
_ sintx
19.1. lim (””‘ 1) 2" 19.2. lim (tgx)°t9x.
x—e\ X—e x—>1—t
_1 3
19.3. lim (””g")(“z). 19.4. lim (sin x)@+.
x_)E 1—ctgx x -2
: sin?(x—-2) 6x
19.5. lim (5‘73”") . 19.6. lim (sinx).
x =2 \ sinmx T

X ——
6

22



(1-x%)

sinmx —
197. lim (2-5) . 19.8. lim (=) ™.
x—-3 3 x =1 \2+x
19.9. lim (1 + e¥) 1= . 19.10. lim (22 ),
x—1 x — 1 \Sin4mnx
2T
arcsin(x—3) x?-8 . . —=°
19.11. lim (—) . 19.12. lim (sin2x) *7 .
x—3 sin 3x x>
4
10,13, 1im (arctg 2 ) 19.14. lim (ct f)sm(x_”)
T x5 g(x—ly ' T x5 g4 |
x2 1
19.15. lim (F2=0) 19.16. lim (“5==)"
xX—=a xX—a x -2 xX<—4
1 . T
19.17. lim (sinx + cos x)'=. 19.18. lin;r(tg2x)sm(§+x).
X —)Z X _)E
19.19. lim1 (arcsin x)€™*, 19.20. lim (x + sin x)S*+*,
X = X—T
1 _m
19.21. lim (In? e )0+, 19.22. lim (Vx + 1)
X = X —
1 2
3_1\x2 sinmx_4\ X T1
19.23. lim =) 19.24. lim (=—)
x - - X -
1
19.25. limz(cosnx)tg(x‘z). 19.26. lim (arcsinx + arccos x)x.
X - ¥ o1
2
19.27. lim (cos x + 1)5"*, 19.28. lim (Vx +x — 1)“"(7).
x—== X =
2
_1 2
. x%2+42x-3\(2-x) . 1+cos mx\*
19.29. il—tnl (x2+4x—5) ' 13.30. ggl—T)n1 ( tg2mx ) '

x+1
e2%_

19.31. lim (=)

x—1

20 H4e MICchaIY. DyHKIUS SIKM CaHJIbI A3JIEKIIETIEK YMKIIOMACEH Tabapra.

. 1
20.1. ng_r)r% 4cos3x+ xarctg (;)

20.2. lim [3sinx + (2x — @) sin —.
Py 2X—T

2

23



, 2n-sinn
203 I o

20.4. lim tgx cos(§)+lg(2+x)

x—-0 lg(4+x)

1
en+sin

>——COSN
n2+1

20.5. lim

n-— oo 1+cos(%)
4
20.6. lim ~2m V2

noo @M+sinn)V7n

3 tgx+(4x—1) cos d

20.7. lim AR
P g (2+tgx)
4
20.8. lim (sin\/n2 + 1 - arctg Zn )
n- oo n<+1

n?—-v3n5-7

20.9. nll—>n?§o (n2-ncosn+1Vn'
. 3sinn+vyn—1
20.10. lim = e
. (1—cos n)%
200 i

x—0

20.12. lim In <2 + \/arctg X - Ssin i)

20.13. lim\/ 1+cos x
X - -2

44+(x+2) sin—"
X+2

20.14. lim

n
3 . -
n - oo Vnt-3+sinn

3

] Vn2+cosn+v3n2+2

20.15. lim = :
n— oo Vné+1

20.16. lim LEEH

x - 02-lg(1+sinx)’

20.17. lim |arctg x - sin? i + 5 cos x.

x—-0

20.18. lim [4cosx + sini -In(1 + x).

x—0

20.19. lim |2cos?x + (e* — 1) sin i

x—0

2+ln(e+x sinl)
X.

20.20. lim

x>0 cosx+sinx



20.21. ,f"_’,’%) In [(e"2 — cos x) cosi +tg (x + g)]

cos x+In(1+x) 2+cos%

20.22. lim
x =0 2+eX
20.23. lim cos 2mx

Va=1_ x+2
x -1 2+(e 1)arctgx_1

20.24. lim |(eSin* — 1) cos=~ + 4 cos x.
x—0 x

20.25. lim —050+0)

x—-0 (2+sin%) ln(1+x)+2.

20.26. lim;\/lg(x + 2) + sinv4 — x? cos i—f
X = -

.2
2+cos x sin

20.27. lim —2E R
x> 3+2xsinx

20.28. limtg (cos x + sin==cos x—ﬂ)
x—1 x+1 x—1

20.29. lim [x (2 + sin i) + 4 cos x.

x—-0

. , 1+x
sin x+sin T[X'aI‘Ctngx

20.30. lim

x—-1 1+cosx

7 1352
20.31. Lim Vn2+3n—-1+32n +1.

n-— oo n+2sinn

. IMOOEPEHIUAJIJIAY

Teoperuk copayaap

OpbIHMA TYpBIHJA MICHAIID
XOpIKAT TU3JIETE TyPBIHIa MACHAJI
Xe3MaT KUTEIITEPYUIHIIETE TYPBIHIA MACHAIID

Oynkums o3iekcesnere hom nuddepenimanianydaniblk HUICOOTE

o &~ WD oE

UslirapsiiiMa UCIILIAY CXEMAacChl
6. Hubdepennmamnay  karpliigonope.  ODileMeHTap  (DYHKIUSIIOp
YpITapblIMajaphl

7. Katnaynbl GpyHKIUS YbIrapbLIMach

25



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,

2.

a)

DneMeHTap GYyHKUUSISP YbrapbUIMaiaphl

FOraps1 nopakaiie ublrapblImMaiap

YbITapblIMaHBIH KYJUTAHBLIBIITBI

Hudbdepenunamnanyusl QyHkIusiop edeH Komm Teopemachl
Teinop dhopmynace

OYHKIUSATIOPHEH YCyJIope hom kumymope

OyHKIUS SKCTPEMYMBI

OYHKITUSIHEH KHCEMTIore UH 3yp hoM WH KEUYKEHO KbIMMMOTIIOPE
OyHkius Tukiepy hom rpaduk Te3yHEeH rOMyMH CXE€Machl
Oyukius auddepeHab

Huddepenunan popma HHBAPUAHTIIBITBI

HNuddepennuan spaoMeH19 SKbIHUA UCITLIAYIIOP

bepauus y3ropernuie GyHKIUSIIIPE

Uke y3ropenuiene QyHKIUSIHEH a€pbIM YbITapblIMaaphbl

Hke y3ropenuie GyHKIMS SKCTPEMYMBbI
TeopeTuk KyHeryJop

UsirapsliimMa OMITEIIOMOCEHHOH UbITHIM, TYOOHIoTeNIopHE uchaTiapra:
[lepmonuk hom guddepenunamnanyysl (YHKIUS YbITAPbUIMACHI

NEePUOJIUK PYHKIUS;

0) Huddepennmanianyust xen GyHKINS YbITapbUIMAChl TaK (YHKIINS,

B)

Juddepenunanianyysl Tak GYyHKUIUS YbITapbLIMACHI Kl (yHKLHUS .

orop f(x) dynkmusace x = 0 HokTackiHaa auddepeHimamiana hom

f(0) = Ouxkoan, f'(0) = lin&% OyJraHbIH HcOaTIapra.
X—

3.

f'(0) YBIraPbUIMACHIHBIH KYPCOTENToH byHKIUSA oucH

OyJIMaraHJbIrblH UcOaTiiapra

1

Fx) = {x sin (;),x * 0,
0, x = 0.

26



4, f(x) dyukuumsice ybirappuiMachl X = 0 HOKTaChIHAA ©3¢K OYIIyBIH

ucbariapra
tsin(5).x 20
f(x)={x sin(—).x ,
0, x = 0.
5.  SxwiHya GopmynaHbl ucbataapra
z
Jat+z = a+@, a>0, |z| K a.

f(x) + g(x) cymmachiHbIH X = X, HOKTachiHaa AU epeHIMaIanybl TYPbIHA
HH OWTEPro MOMKHH:
a) 0y wHoktama  f(x) muddepennumamiana, o g(x) dyHKuMICE
G pepeHnnanIaHMbli;
0) Oy Hokrtana f(x) hom g(x) dynkusuiope auddepeHIraIaHMBbINA.

6. f(x) dyuskusce XoHOKTaceiHAa auddepeHnmramianceiH  hom
f(xg) #0, o g(x) Oy Hokrama guddepennmamuianmaceid. f(x)g(x)
TaNKBIPYBITHIIIBI X HOKTAChIHIA TU(PepeHIInaIIaHMAraHIbITbIH HcOaTIapra..

7. f(x)g(x) TanKbIPYBITHIIBIHBIH HOKTana auddepeHImaianysl

TYpBIH/IA HU 9UTEpra MeMKuH? Mucaiuiap kapapra.

a) f(x) =x, g(x) = |x|, %y = 0;
6) f(x) =x, g(x) = {Si" (3)x=#o

0, x =0,

X0=0;

B) f(x) = Ix], g(x) = Ix], xo = 0;
r) f() =Ixl, g(x) =Ix[+1, x, = 0.

8.  f'(0) uer Tabapra. f(x) = x(x + 1)...(x + 1234567).

9.  y[u(x)] xarnaynel ¢ysxumsagon d3y muddepenmmansin  y(u)
byHKIMICEHHOH YblrapbliManap hom u(x) dynkiuscennon auddepeHunamiap
ara KypcoTepra.

10. y(x) hom x(y) wkemoro guddepeHIMaIaHydbl Yy3apa KUpe

byukeusiop OyiaceH. x" Hbl Y’ hom y” amia kypcarepra.
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Yuy e4eH MIChIJIdJIdP

1 Huye Mackamd. UsirapsuiMa ounrenomace oyenda f'(0) uel Tabapra.

3 2 win 2 .
1.1.f(x)={tg(x +xsing), x#0
, x =0.

2
12, f(x )_{arcsm x? cos )+§x, x +0;
13. f(x) ={arctg xcos— , x F0;
0, x=0.
.1
14. F(x) ={ln 1—Sm x Sm;)), x # 0;
0, x=0.

15. f(x) = {sm (xsm , x #0;

0, x=0.
2 cin L) _ .
1.6. f(x) = 1+1n(1+x smx) 1, x#0;
0, x=
. X Ssin
17f(x)={sm(e 1)+x x#0
0, x=0.
2
2 et
18f(x):{x cos—+—, x#0;
0, x=
1.9. f(x) = {arctg(x —xzsm ) x #0;
0, x=0
. 5
110.f(x):{smx-cosz, x #0;
0, x=0
111.f(x)={x+arcsm(x sin ), x*+0
0, x=
tg<2x COS(1)—1+x) x # 0
1.12. f(x) =
0, x=0
113. f(x) _{arctgx Sm x #0;
, X =

28



2 2 1 )
1.14.f(x):{2x + x cos —, x # 0;
0, x=0.

2 211 )
1.15. f(x) = { cos x,x;tO,
0, x=0.
2 2 1 .
1.16. f(x) = {Zx + x cos —, x #0;
0, x=
Incos x +0
1.17. f(x) { ’ ’
0, x=
118 f(x):{6x+xsm—, x #0;
0, x=0.
e** _cos x
119 f(x)={ X ) ¢0;
0, x=0
. 5
1.20. f(x):{e“‘"? 1, x #0;
0, x=

xsin—
1.23. f(x) = { -1, x#0;
/ 0, x=0.

Ztgx_zsmx

1.24. f(x) = {_ 0 **0
0, x=0.

R
sin(xz sin;)

e —1+x% x=+0;
0, x=

3 2 _
127, f(x)—{ 1 2x sm 1+x, x+#0;
0, x=

29



| x| -
128f()_{xe sm ,xth
x—O
h(1+2x +x3) .
1.29. f(x) = { x#0;
0, x—O
coS x— cos3x
130f(x)={ x#0;
0, x=0
131 f(x) ={1 os (xsiny), x#0;
0, x=0.

2 HYe MIChAIA. bupenron kokpers adciuccackl x, OyJraH HOKTaia HopMalib

turesnomacer (2.1 — 2.12 BapumaHTnap) siku OpblHMa THresnomaceH (2.13 — 2.31

BapUaHTIIap ) TO3EPro.

(4x—x?)

21y = Z , Xo = 2.

23.y=x—x3, xo=—1.

25.y =x+Vx3, x,=1.
1+Vx

2.7.y = o~ Xy = 4.

29.y=2x*—-3x+1, x,=1.

2.11. y =+x —3Vx, x, = 64.

213.y =2x*+3, x,=—1.

215. y = 2x+§, xo = 1.

x°+1
x4+1’

219.y =3(/x — 2vx), x, =1

217.y =

0=1.

X

2.21. y = m, Xg = —2.
2
2.23.y = ﬁ o=1.
2
2.25.y = %, xo = 1.

30

22.y=2x*+3x—1, xq=—2.
24,y =x%+8/x —
2.6.y =3x2—20, x,=-8.

32, x, = 4.

2.8.y=8Vx—70, x,=16.

(x?=3x+6)

2.10.y = = Xo = 3.
212. y = gztg, Xo = 2.
214. y = %, xo = 1.
2.16.y = (‘;(S‘if))) 1.
218.y = i:cz, xo = 1.
2.20.y = (3x1+2), X, = 2.
220 y =3 3

3

224.y = =2(A/x +3vVx), x, =1

2.26.y = 14x —

15¥x+2, xo=1



2.27.y = 3Vx —+/x, x,=1. 2.28.y
xZ
2.29.y=5+3, Xy = 2. 230.y = ——=

4
231y =6x -2, x,=1.

3 HYe MIChAIA. dy nuddepeHmuanpa Tabapra.
3.1.y =xarcsin G) + ln|x + WL x > 0.
3.2.y = tg(2arccos V1 —2x2), x> 0.

33.y =V1+2x —In|x + V1 + 2x|.
34.y =x%arctgVx? —1—+Vx2 -1,

1
vﬁ)' x> 0.

3.6.y = xln|x+\/x2 + 3| —Vx? + 3.
3.7.y = arctg(shx) + (shx) Inch x.

35.y= arccos(

_ (x?-1)
3.8.y = arccos <(x2ﬁ)>'

3.9.y = In(cos? x + V1 + cos* x).
3.10.y = In(x + V1 + x2) — V1 + x% arctg .

_Inlx| 1 x?

= n
1+x2 2 1+x2

311. y
312.y = ln(ex +Ve?x — 1) + arcsine*.
3.13.y = xV4 — x? + aarcsin (g)

X

X
314.y = Intg (5) -
3.15.y = 2x + In|sinx + 2 cos x|.

_ _ Jtg3x
3.16.y =, /ctgx -
x+VxZ+1

2x

sinx’

317.y =In

3.18.y = 3/%

31



3.19

3.20

3.21

3.22

3.23
3.24
3.25

3.26.

3.27

3.28.

3.29
3.30
3.31

43.y

x2-1

.y = arctg——.

— 2 1
.y =In|x —1|—x2_1.
.y = arctg (tgg + 1).

Y = ln|2x+ 2Vx? +x + 1|.
.y = In|cos Vx| + Vx tgVx.

.y =e*(cos2x+ 2sin2x).

.y = x(sinlnx — cosln x).
y = (\/m — %) e2vx-1,

.y =cosx-Intgx — lntgg.

y=m—xln|x+m|.
.y =+vx—(1+x)arctgx.
.y =xarctgx —InV1 + x2.
.y=xm+ln|x+m|.

4 Hue MICchAII. uddepenHuuan spJoMeHa IKbIHYA UCIIIOPTD.

41.y =3x, x =7,76.

_ (x+5=x?) 2"“2) x = 0,98,

45 y =arcsinx, x = 0,08.

4.7.y =3/x, x = 26,46.
49.y =x1, x =1,021.

4.11
4.13
4.15

4.17

4.19

.y =x%1, x =0,998.

Ly =x5 x=2,01.
y=x7, x=1,996.
.y=m, x = 2,56.

.y =3x, x=8,36.

32

4.2.y = Vx3 + 7x, x =1,012.

44.y =3x, x=27,54.

46.y =3Vx2+2x+5, x=097.
48.y =VxZ+x+3, x=197.
410.y = Vx, x =1,21.

4.12.y = Vx2, x =1,03.

4.14.y = Vx, x = 8,24.

4.16.y = /x, x = 7,64.

418.y = x = 1,016.

1
V2xZ4+x+1’
4.20.y = J—lz x = 4,16.



421.y=x7, x=2,002.
4.23.y =Vx3, x =0,98.
4.25.y = Yx2, x =1,03.

427.y =vV1+x+sinx, x =0,01.
4.29.y = 4\/2x — sin (nz—x), x =1,02.

431,y = , x =1,58.

1

2x+1

422.y = Vax -3, x =1,78.
4.24.y = x>, x = 2,997.

426.y = x* x=3,998.

4.28.y = Y3x + cosx, x=0,01.

430.y =vx?+5, x=1,97.

5 HYe MIChII. UblrapsliiManbl Tabapra.

_ 2(3x3+4x2-x-2)

Sly ="
53.y =222

55.y = —(Hi)xw.
5.7.y = (xz‘?w.
5.9,y = %
511,y =122
513,y = =
5,15, y = YO2D?
5,17, y = XD
5,19, y = &N
5,21,y = G
5.23.y = — m

33

_ (2x%-1)V1+x?

52.y e
5.4.y = 2;‘;;‘_4;1.
5.6,y = ¢1x_7
5.8,y = X208

2

510y = <1+xj> .
x2

_ (x2-2)V4+x?

512. y a3
5.14.y = —Vx—ifzxm
5.16.y = —x6+2xj;3128

_ 2853 . 1
518.y =(1—x°) |x + -

x—1
5.20.}’—-2;;:;57§§i§.
5.22.y = 2 ig
3

5.24.y =322



3] (x+1) x+7

5.25.y =3+ 1|10, 5.26.y = —l__
5.27. y = 2L 5.28.y = 12
5,20, y = ZEL 5.30.y = 2%
5,31,y = 2 X

6 HYBI MACBHAIA. UbirapsliMaHbl Tabapra.

6.1.y =x—In(2+eX+2Ve? +ex +1).

2y (2—sin 2x—cos 2x)

6.2.y=e .

6.3.y = %arctg exz_ :
1 142%

6.4.y = ln—4ln —

_ veX +1-1
6.5.y =2ve*+1+In N IL

6.6.y =2/(arctge™)®.
6.7.y = %ln(ezx +1) — 2 arctg e*.
68.y=In(*+1)+ 1862:;2_,_716;“1

6.9, y = 202 erctg o)

6.10.y = 2(x — VT F &% — 2In 32
6.12.y = in ff;f‘ cos fx)

6.13.y = e®* [i n acos;(b;jl;;gnzzax]
6.14.y =x + 1+1€x — In(1 + e%).

6.15.y=x—3In — 3arctg eg.

(1+e§),/1+e§

34



8

6.16.y =x +

x
1+e4

6.17.y = In(e* + Ve?* — 1) + arcsine™.
6.18.y = x —e ¥ arcsine® — In(1 + V1 — e?¥).

xN 2

6.19.y =x—In(1+e*) — Ze_Jz_c arctg eg — (arctg eE) :

3
ex

1+x3

! mx . |2
ety (e \/;)

6.22.y = 3¢ VE(YxZ — 2¥x + 2).

hlv1+ex+e2x—ex—1
ViteX+e2X—eX+1’

6.24.y = eSin¥ (x S )

cosx

6.20.y =

6.21.y =

6.23.y =

6.25.y = %[(x —1Dcosx + (x —1)?sinx].

6.26. y = arctg(e* —e™).
6.27.y = 3¢ V¥ (Vx5 — 53/x* + 20x — 603x? + 120¥x — 120).

3x

e
C 3sh3x

6.29. y = arcsine™ — V1 — e?~,
6.30.y = —-e e~ (x* + 2x% + 2).

6.28.y =

6.31.y =

7/ HYe MIChAII. UnirapsuiManbl Tabapra.
71y =VxIn(x +Vx +a) —Vx + a.
7.2.y = In(x + Va? + x2).

2

X
7.3.y = 2vx — 4n(2 + Vx). 74y =h—:
75.y = In(vVx +Vx + 1). 76.y =In “*;
7.7.y = In*(x + cos x). 7.8.y = In3(1 + cos x).
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19,y =In—s.
71l y = ln“/iji.
713.y =

x+1"

7.15.y =log,log, tg x.

7.17.y = Incos 2xts

x+1°

7.19.y = log, %

7.20.y =—ln(\/—tgx+w/1+2tg x).

7.21. y = InarcsinV1 — e?*.

7.23.y = In(bx + Va2 + b2x?).

7.25.y=1In (arccos %)

\/_+tg( )

ety =gz ley

7.29. y = Inlnsin (1 + %)

7.31. y = Inln? In3 x.

710.y = lntg (3 +3).

7.12. y—x+—ln ﬁ+a”ﬁ.

V2 a2

7.14.y = logq6 logs tg x.

x(cosln x+sinln x)
2

7.16.y =

7.18.y = lgin(ctg x).

7.22.y = lnarccosV1 — e,

VAT T2
VaxZ+1-xv2'

7.26.y = ln(ex +V1+ ezx).

7124,y =

Inx

7.30. y = Inin3 In? x.

8 Hue MICchaId. UbIrapsuiManbl Tabapra.

sin? 3x

8.1. y—sm\/—+1

3 cos6x’

1 sin? 4x

83.y= tglg§+—

4 cos8x’

cossin 5-sin? 2x

8.5._’)/ = 2 cos 4x
cosln 7-sin? 7x
8'7'y " 7cosl4x
8.9.y = ctg(cos 2) + - &
y = ctgleos 6 cos 12x’

1 sin%10x

8.11. Y= _COS (tg ) t 1o 10 cos20x
1 sin? 5x

8.13. y = 8sin(ctg 3) + =

5cos10x’

1 3
8.2.y =cosin?2 _ LeosTsx
3 siné6x
4.y = ctg Y5 - L2
i g 8 sin8x
8.6.y = sincos?»-cos2 2x
4sin4x
1 cos? 8x
8.8.y = cos(ctg 2) — i Ier
8 10 \/T 1 cos? 10x
AU Y = 9 20 sin20x
1 12
8.12.y = lnsm— _ 1 costiax
24 sin24x

cos(ctg 3)-cos? 14x
28 sin 28x )

8.14.y =



cos(t:g%)-sin2 15x

sin(tgt)-cos? 16x
(t93)

815y = 15 cos 30x 8.16.y = 32sin32x
in 1. cin2 5
ctg(sinz)-sin? 17x >[ctg 2-cos? 18
8.17.y = (sin3) . 8.18. y = ¥4 %
17 cos 34x 36sin 36x
_ tg(In2)-sin? 19x . _ icos2 20x
819.y = 19 cos 38x 8.20. y = ctg(cos 5) 40 sin40x
sin? 21x 1 cos?22x
8.21. y =./tg 4 + Tlcosazx’ 8.22. y = COS(lTl 1 3) - 14 sinadx
1 in? 23 .1 1 22
8.23.y = Incos = + —= 2% 8.24.y = ctyg (sm —) _ Loy
3 23 cos 46x 13 48 sin48x
. sin? 25x 3 1 cos?26x
8.25.y = sinln 2 + - ———. 8.26.y = VcosV2 — e
7 sin?27x .3 _ cos? 28x
8.27.y = /tg(cos 2) + Po—— 8.28. y = sin/tg 2 p—
. 2 2
8.29.y = cos? sin 3 + ——2%_ 8.30. y = sin3 cos 2 — =%
29cos 58x 60 sin 60x

’ 1 sin? 31x
8.31. y = tg coSs (5) + m.

9 H4e MAICKAIA. UnirapsuiMansl Tabapra.

91.y= arctg%

92.y= arcsin%.

93.y= 2"4‘1m + Zarcsin ng—_l
9.4.y = arctyg \/Tzz_l.

9.5.y = arccos \/%.

2 3x-1
9.6.y—\Earctgm.

1, x-1 1
9.7.y = Zlnm —arctgx.

x-1

98.y = %(x — 4)V/8x — x2 — 7 — 9 arccos —

_ (1+x)arctgVx 1
99.y = N + e

x3 2+x?
9.10.y = S arccosx ———v1- x2.
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9.11.y = 2\/_+—arctg\/_
912.y = HTX x(2 —x) + 3arccos \/%
9.13.y =

9.14. y = arcsin / + arctg\x.

1 1 arccos x
IB.y=cm 122
9.16.y =6 arcsmﬁ — ﬂ x(4 — x).

0.17.y = 962;3\/696 — x2 — 8 + arcsin E— 1.

(14x) arctg Vx—/x

9.18.y = -
9.19.y = 2\/1—xa;csin\/§ n %
9.20.y = 2’:5 V5x —4 —x2 + zarcsin /%1

5, x%41
921.y = arctgx +—-In——.

(x—1)V2'

9.22. y = arcsin

9.23. y =vV1—x% —xarcsinV1 — x2.

9.24.y =+/x + garctg Vx + garctg g

9.25.y = arctg 1i—_i

9.26.y = (2x* + 6x + 5) arctgi—: — X

9.27.y = 2\/ﬁszarcsinZX + %ln(l — 4x?).
— (252 — 541 ¥1_x V3
9.28.y—(2x x+2)arctg et ?

9.29.y = (x + 2vx + 2) arctg% —x.

9.30. y = V1 + 2x — x?2 arcsin% —/2In(1 + x).
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9.31. y = arctg @.

10 H4e MachaJId. Unirappuimansl Tabapra.

1 n2+\/§thx
45 2—VSthx'
Shx 3shx

10.1. y

102y = ——+ -+ Zarctg(shx).
103.y = %ln 1:/\/% — arctgVthx.
104.y = 8x3/§ n ﬁiﬁi B 4(22:2 x)’
105.y = %thx + 4\1/5 In iﬁi’;i

106.y = —>In (th3) - ==

1 a+Vi+a?thx

10.7.y = e In PN T
108,y = s i

10.9. y = arctg ng.
010,y =2

10.11. y = ﬂ

10.12.y = ———

10.13.y = %

10.14. y = jfh%

10.15. y = 1+8 cl;zcaicl-zlz(chx)
1016,y = — 2021

10.17.y = — 2Sc}:1:x + %arcsin(th X).
10.18.y = \%arcsin 13+J;C:hxx.
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1 4+4++/8 thg

10.19.y = NG n4_\/§th,2_c.
1020,y =< in [th| - 2 T2
10.21. y = —%arcsin iii EZi

_ 2
10.22.y = 2

2 1 Shx
10.23.y = shx 3sh3x ' 2ch?x

8 1

10.24. y = ECch X — Tehrshix

1 Shx
10.25. y = Earctg(sh xX) — T
10.26.y = >In (th%) + chx — ==
10.27.y = — % — ﬁ — %arctg(sh x).
10.28. y = Zi};:x + %arctg(sh x).
10.29.y = %[::zi + arctg(sh x)].

chx 1 x

10.30.y = — - —ZIn(th).
1031.y = gcthx - 322:)6

+ g arctg(sh x).

11 H4ye MachaJI. YbirapbuiMansl Tabapra.

11.1. y = (arctg x)(%) in(arctg x),
11.3. y = (sinx)5¢",

115.y = (Inx)?".

11.7. y = (ctg 3 x)?¢".

11.9. y = (tg x)*e”.

11.11. y = (x sin x)8n&xsinx),
11.13. y = (x3 + 4)t9%,

11.15. y = (x? — 1)5h*,

11.17. y = (sin x)sz_x.

40

11.2.y = (sin \/E)m(smﬁ).

11.4.y = (arcsinx)¢.
116,y = xaresiny,
11.8.y = xe?”,

11.10. y = (cos 5 x)¢".
11.12. y = (x — 5)¢h*,
11.14. y = xsinx’,
11.16. y = (x* + 5)cta~,

11.18. y = (x2 + 1)°os*,



11.19. y = 19% “x1°, 11.20.y = x37 - 2~

1

11.21. y = (sinvx)* . 11.22. y = x¢“9%,
11.23.y = x> 11.24. y = x?" . 5%,
— esinx — In(tg x)
1125. y =x : 11.26.y = (tgx) =+ .
11.27.y = x¢“ " 11.28.y = (x8 + 1)t~
x In(cos2x)
11.29. y = x29" - 29*, 11.30. y = (cos 2x) =

11.31. y = x* - x°.

12 H4ye MachaId. YbirapbuiMansl Tabapra.

2
121.y = i(x2 + 8)Vx2 —4 + %arcsin%, x> 0.

4x+1 1 4x+1
12.2. y = Tex218213 + \/—Earctg Nk

12.3.y = 2x — In(1 + V1 — %) — e"** arcsin(e?).
12.4.y =v9x% — 12x + 5 arctg(3x — 2) — In(3x — 2 + V9x2 — 12x + 5).

125.y = szl\/Zx X2 4 [p

x—1

2
12.6.y = ;f—larcsin% + 8—11(x2 + 18)vx2 -9, x> 0.

1 3x—-1 1
12.7.y = \/—Earctgf +3

12.8.y = 3x — In(1 + V1 — e5%) — e~ 3* arcsin(e>¥).
12.9.y = In(4x — 1 + V16x% — 8x + 2) — V16x% — 8x + 2 arctg(4x — 1).

1210,y = In B2 L 4 a2

2x+1 2x+1

3x—1
3x2-2x+1"

1211y = (2x +3)* arcsin— + = (4x? + 12x + 11Va? + 3x + 2, 2x +

+3 > 0.

xX+2 + 1
x2+4x+6 2

x+2
1212,y = arctg ek
12.13.y = 5x — In(1 4+ V1 — 19%) — e~ arcsin(e5*).

12.14.y = Vx? — 8x + 17 arctg(x — 4) — In(x — 4 + Vx2 — 8x + 17).
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1215,y = In 2 4 2 VT3 g — o

12.16. y = (3x% — 4x + 2)V9x% — 12x + 3 + (3x — 2)* arcsinﬁ, 3x—2 >

> 0.

x—1
x2-2x+3

1 x—1
1217.y = \/—Earctg 5 +
12.18.y = In(e5* +Vel% — 1) + arcsin(e™>%).

12.19.y = In(2x — 3 + V4x2 — 12x + 10) — V4x2 — 12x + 10 arctg(2x — 3).
1+v—3—4x—x2__

—-x—2

12.20.y =In

2 23" 4x —x2.
x+2

12.21.y = §(4x2 —4x +3)Vx2 —x + 2x — 1)* arcsinﬁ, 2x —1>0.

1222,y =—22 42

arct
4x2-4x+3 2 g

2x-1
=

12.23. y = arcsin(e™™) + In(e* +Ved* —1).

12.24.y = In(5x + V25x2% + 1) — V25x2 + larctg 5x.

1+V-3+12x-9x2

3x—-2

12.25.y = —V=3 + 12x — 9x% + In

12.26.y = (3x + 1)* arcsinﬁ + (3x%2+2x+ 1)VIx2 + 6x, 3x+1>0.

x+1 2x+1
V2 4x2+4x+3

2L arcta’
Sarctg

12.28.y = In(e3* +Ve® — 1) + arcsin(e™3).
12.29. y =V49x% + larctg 7 x — In(7x + V49x2 + 1).

12,30,y = VT = 82 4 ln D

2x )

12.27.y =

12.31. y = arcsin(e™%*) + In(e®* +Ve** —1).

13 Hue MIchaJId. YbirapbuiMaHbl Tabapra.

131, y = LEEMY 4 1y VT — 2,

Vi-x2
_ x __v1—4x2
13.2.y—4ln1+m =

13.3.y = x(2x? + 5)Vx2 + 1+ 3In(x + Vx% + 1).
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2
13.4.y = x3 arcsinx 4+ = 3+2\/1 — x2,

135.y=3 arcsin;T +2V4x2 +2x—2, 4x+1>0.
13.6.y = V1 +x2Zarctgx — In(x + V1 + x2).

13.7.y =2 arcsinﬁ +vV9x2 + 24x + 12, 3x+4 > 0.
13.8.y = x(2x? + 1)Vx2 + 1 — In(x + Vx2 + 1).
139.y =In(x +Vx2 +1) — 1:x2.

13.10. y = V1 — 3x — 2x2 + ——arcsin 22,

2v/2 V17
13.11.y = ¢(4 +x)(1+x)+3mn(Vi+x+V1+x).
13.12.y = n =2 4 Zar Ctg\/_
1 x*—x%+1 V3
13.13.y =—in v 2\/_arctgz L

13.14.y = 4arcsin$ +V4x2 +12x—7, 2x+3> 0.

13.15.y = 2arcsin——+V9xZ + 6x — 3, 3x +1>0.
13.16.y = 2+ 3x)Vx — 1 — %arctg Vx — 1.
13.17.y =~ (x = 2)Vx +1+ ln(\/m +1).
13.18.y =Vx2 +1— -z

«/2+ 1+1°

/—1 1/(1 1
13.19.y =In 13 (E + x2—1) arctg x.

13.20.y = xIn(+/1T—x + V1 +x) +%(arcsinx —x).

71 Inx
13.21. y = arctgVx Nremy

13.22.y =3 arcsin— + Vx% + 4x — 5.
x+2

13.23.y = \/(3 —x)(2+ x) + 5arcsin /x—:Z

13.24.y = x(arcsinx)? + 2V1 — x2 arcsin x — 2x.

V1—-x2

13.25.y = + arcsin x.
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2
13.26.y = x2 arccos x — = 3+2 V1 —x2.

x242 1 n V24+Vx2+2
x2 V2 x )

13.28.y = f(lO — x2)V4 — x2 + 6 arcsin g

13.27.y =

13.29.y = arcsinﬁ +2Vx2+3x+2, 2x+3>0.

13.30. y = x arcsin ﬁ —Vx + arctgVx.

arcsin x 1 1-x
+-ln—.

183Ly=T= T3lnx

14 n4e MachaId. UnirapsuimaHnsl Tabapra.

1
na

141y = - In(tg x + ctg a).

14.2.y = x cos a + sin a Insin(x — a).

14.3.y = % [sininx — (V2 = 1) - cosln x]xﬁ“.

14.4. y = arctg (4 el )

CcoS 2x
sinx sinx
145.y=3 cos? x cos*x’
2 2 _1 ] a’+b?sinx
14.6.y = (a® + b*) z - arcsin —

__ 7*(3sin3x+cos 3x:In7)

14.7.y = SaInZ ]
sinx
148.y =In cos x++y/cos 2x’
149.y = TR [arctg(a cosx) + alntg ﬂ
1410,y = ——— — —— 4 1 p X

3sin3x sinx 2 1-sinx

14.11.y = (1 + x?) e®ctgx,

__ ctgx+x
1412.y = r——
1 2x sin&
1413.y = SEarctg 1_x22.
14.14. y = arctg #, x > 0.
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__ 6%(sin4x-In 6—4 cos 4x)

14.15.y = xin ot
14.16.y = arctg @

14.17. y = arctg v%

14.18. y = SIS TN
10y -2tz

14.20. y = 3X(4sin146T;71; z.cos )
14.21.y = 4"“"4;"6”:;-: cos 4x)
14.22.y = <2% — 2 cosx — 3 Intg
14.23.y = 5%(sin 3x-In 5-3 cos 3x)

9+In2s5s

1424,y =x —In(1 +e*) — 2 e_g arctgeg.

__ 2¥(sinx+cosx-In2)

14.25. y = 20208
14.26.y = ln(ctﬁ;;tg 2]

1027y =255+ 325

14.28.y = 3(26:;5; ) 335 arctg Zt‘g(#_
14,29, y = TnEom 2029

1430,y = 2pplroex 1 L

_ [tgx+/2tgx+1
1431,y = \/tgx_ o

15 H4Ye MICBAJII. Y, YbITapPbUIMACHIH Tabapra.

X = 3t3 152{x=m'
T ly=tgVi+t.

45



x = V2t —t?,
153.] 1
Y= a0
55 {x—ln(t+\/t2+ 1),
y =tVt? + 1.
— t
157 (X = ctg(2e'),

. y =+Vel +1.

1-t2
1+t2°

1
x=In

Vi-t*’

y = arcsin

y = (arccos t)2.

= (1 + cos?t)?,

cost

15.13.

15.15

sin2t’

X = arccos -
15.17.

.01
=Vt? -1+ arcsin—.

1510 {x = arcsin/t,
J1+ i

x =tVt? +
15.21. 1+m

y=

— l 1-— 2

15.23. n =t

y = arcsinV1 —t2,

1 sint
15 25 1-|'Sl7’ll,L
y = —tg t + Incost.

x Intgt,
15.27. 1
y T osin?t’

{x arcsin(vV1 — t2),

46

x = arcsin(sint),
y = arccos(cost).

x =2t —t?,

y = arcsin(t — 1).

15.4. {

15.6. {

1

x =In(ctgt),
15.8. {

y= cos?t’
x=In |—
15.10. 1+t’
y=v1-—t2
x =V1—t?
15.12. t
Y= 1-t2

x = (arcsint)?,
15.20. { Ty
T Vi-eZ”
x = arctgt
1522 9 1+t2
= In
t+1

( t+1
X = arctg t_l'

y = arcsinV1 —t2.

15.24. ;

—\t—t2 — /ﬁ
1506 41X =Vt —t? —arctg |==,
y =+t —V1—tarcsint.



= tzmzt + InvV1-—t?,
15.28. 1-t

yzmarcsint+ln\/1—t2.
1529, {* = esee’t,
T ly=tgt-Ilncost+tgt—t.
( t
X = arcsint + Inv1 — t?,
1530.4  ViE
gy_\/l—tz'

(x = In(t+vV1+t2),
PN TR - T
. t

16 HYBI MICBAI. t = £, mapaMeTpblHA TUHASII HOKTa/la KOKPETd OphIHMA

hom HOpMaJIb TUT'C3JIOMIAJIIPCH TO3CPIa.

~ x =asin’t, 162 x =+/3cost,
|y =acos’t, to=§- |y =sint, t0=§.

x—a(t—smt) x = 2t — t2
16.3. 16.4. ’
y =a(l—cost), to—g {y:3t—t3, to = 1.
_ 2+t (x = arcsin——
1+lf3 ! 16 6 J o Vi+t2’
_2t—t? e _ 1 — _
=", = 1. Ky = arccos —, to = —1.
( 3at
167 {x—t(tcost—Zsmt) 16.8 = 1+c2’
3
= t(tsint + 2cost), t,=—. =), _ 3at? _
y ( ) 0 4 ky_1+t2' to_z
x-2ln(ctgt)+ctgt x=%t2—it4,
16.9. _ 16.10. 1 1
X =atcost, x =sint,
16.11. y=atsint, t, =§. 16.12. y=cost, t, —%
X = arcsin%, x=i2nt,
16.13. T 16.14. o int
y = arccos —;, to = 1. y=—"-" 0o=1
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_ 1+t
—, x =asin3t,
16.15. 16.16. m
_9 y=acos3t, ty=-.
2t2 PR 6

x =a(tsint + cost), =L.
16.17. = 16.18. !
y = a(sint —tcost), to = - :_1 - _1
t
x=1-—t? x = In(1+t?),
16.19. {y t—t3, ty=2. 16'20 y =t—arctgt, t,=1.
1+t3
16.21. {x = t(1 = sint), 16.22.
=tcost, ty=0. — 2
1623 {7 2% 16.24 x‘t_t4'
' =4sint, 0=%. ' 'y=t2—t3, to = 1.
1625 4* =1 1626 {7 2%
' {y +t+1 to = 1. |y =sint to——g.
16.27. { = Zsm t+sin2t, t,= E 16.28. {y =t? tg=-2
x = sint, x =sint,
16.29. {y= t ot = 1630{ —cos2t, ty ="
X =
16.31. { £ =0
17 H4e MIChAJId. N -HYBI TOPTUI YbITAPbUIMAHBI Tabapra
17.1. y = x e, 17.2.y =sin2x + cos(x + 1).
5 T7x—1 4x+7
17.3.y = Ve’ 1, 174.y = e
175.y = lg(5x + 2). 17.6.y = a®*
X
17.7.y = e 178.y = lg(x + 4).
2x+5
17.9.y = /x. 17.10. y = GoxD
17.11. y = 23%+5, 17.12. y = sin(x + 1) + cos 2 x.
17.13. y = Ye2H1, 17.14. y = 2%
5x+1
17.15.y = 1lg(3x + 1). 17.16. y = 75%,
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X
9(4x+49)

17.17.y =

4
x.

17.19.y =

17.21. y = a®**3,
17.23. y = Ve3¥+1,
17.25.y = 1lg(2x + 7).

X

17.29.y = .

17.31. y = 32%+5,

17.18.y = 1g(1 + x).

17.20. y = —=11

T 13(2x+3)

17.22.y = sin(3x + 1) + cos 5 x.

17.24.y = 12;?"
17.26.y = 2k,

17.28. y = logs;(x + 5).

17.30. y = —==

T 17(4x+3)’

18 Hue MachaId. KypcoTenran TopTunrtore ysirapbiiiMaHbl Tabapra.

181.y=02x2 =7 In(x—-1), yV =2

18.2.y = (3—x2)In?x, yM =2
18.3.y = x cos x?, y' =2

18.4.y = l’:/g), ytl =7

185,y = 2922 1l =9

18.6.y = (4x3 + 5) e?**1, ¢V =?
18.7.y = x?sin(5x — 3), y' =2

188.y = 2% IV =7

x2 "’

189.y = 2x +3) In?x, y'l =?

18.10.y = (1 + x®) arctgx, y" =?

X

18.11.y = =%, yV =2

18.12.y = (4x +3)-27%, yV =?

18.13.y = el"?*.s5in(2 + 3x), y!V =?

18.14. y = 2550 il =

18.15.y = (2x3 + 1) cosx, y" =?

18.16.y = (x2 + 3) In(x — 3), y'v =?



(x-1)

1817.y=(1—-x—x%e z , yV =2

18.18.y = isin 2x, yll =

1819.y = (x + N in(x +4), y’ =
18.20.y = (3x —7) -37%, y!V =?

1821y =57, Y1 =2
18.22.y = ez sin2x, yv =2
18.23.y = ==, y'l =7

18.24.y = xIn(1 — 3x), y'v =?
18.25.y = (x2 + 3x + 1) e3¥*2, yV =2
18.26.y = (5x — 8) - 27%, y!V =?

18.27.y = “"i’i 2”, yW =2

18.28.y = e *-(cos2x —3sin2x), yv =2
1829.y = (5x — 1) In?x, y'l =

logsz x
2 )

18.30. y =

18.31.y = (x3 + 3) e***3, yIV =2

19 Hubl MIchAmM. [lampamerpuk OupenroH (QYHKIHMSHEH WKEHYE TOPTHII

Vo UBITAPBIIMACHIH TAOApPTA.

x =cos2t, x =vV1—t?
19.1.{ — 2sec?t 1924 1
_ x = sh?t,
19.3. {x_e o8 19.4.{ T
el sin Y=
y=1
195 {x—t+smt 19.6. t'l
y=2—cost. y =
(1+t2)
x=\/zr = 1
19.7. . 198. {x sint,
y=\/1_lf y—SeCt
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x=tgt, x:w/t—l’
19.9 1 19.10.4 ¢
"~ sin2t y = Vit
t
X = \/f, X = (1+C20zos t)’
19.11. )= o= 19.12. _ sint
y= (1+2cost)’
= 3 _ == ht,
19.13. {x ver =1, 19.14. {x -
y = Int. y = th*t
X = t - 1, = 2
1915." 3 19.16. {x cost L,
y = ﬁ y = tg t
x =+t -3, X =sint,
19.17 {y — In(t - 2) 19.18. {y — Incos t
x=t+sint, x=t—sint,
19.19. {y =2+cost 19.20. {y =2—cost.
X =cost, x =cost+tsint,
1921 {y = Insint 19.22. {y =sint —tcost.
X = X = coS t
19.23. {y rcsmt 19.24.

19.26.
y =

{x cht {x = arctg t,

x = 2(t —sint), x =sint —tcost,
19.27. {y = 4(2 + cost) 19.28. {y =cost+tsint.
19.29. 1930 {x—cost+smt
y = = sin2t.
(t2+1)
=lInt,
19.31. { =arctgt.

20 Hue MAchaId. ¥ (yHkimsceneH (1) THre3moMoceH KaHOTraThIQHICPYEH

KYpCaTepra.
%2

20l.y=xe 2z,xy' =1 —x%y. (1)

sinx

20.2.y = ,xy'+y=cosx. (1)
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203.y=5e % +e?x,y’ +2y=e*. (1)
204.y =2+ cV1—2x2, (1—x¥)y +xy =2x. (1)
205.y = xV1 —x2,yy’ = x — 2x3. (1)
20.6.y = —

cosx’ y' —tgx-y=0. (1)

1,

3x+c'y =3y (D

208.y =In(c+e*),y' =e*7. (1

20.9. y = Vx2% —cx, (x* + y?)dx — 2xydy = 0. (1)
2010.y =x(c—Inx),(x —y)dx + xdy = 0. (1)

20.7.y = —

X

20.11.y = etg(i), y'sinx =ylny. (1)

_1+x,  1+y?

2012.y ===, y' =25 (1)
b+x I} 2.7

2018y =——,y—xy' = b(1+x°y'). (1)

20.14.y = Y2+ 3x — 3x%,yy’ = 1‘;’“. (D

x\ 2
20.15. y = \/m (”; ) + LA +eNyy =e*. (1)

20.16.y = tgln3x, (1 + y?)dx = xdy. (1)

20.17.y = — /%— L1+y2+xyy' =0. (1)

20.18.y =Vx —Inx — 1,Inx + y3 — 3xy?y’ = 0. (1)

7x
ax+1’

20.20.y = atg ,%—1,a2+y2+2x\/ax—x2y’=0. (D)

20.19.y = a +

y—xy' =a(l+x%y"). (1)

2021.y = YVx+Vx + L,8xy' —y = ——. (1)

y3Vx+1
2022. y=(x+1) exz,y’ —2xy = 2x ex’, (D
2x x3

2023.y = ——+ -, x(x*+ Dy + 2> - Dy ="=. (1)

x3+1

2024,y = eX* £ 2e% y' —y = 2x e (1)
20.25.y = —xcosx + 3x,xy' =y + x?sinx. (1)
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1
Vsinx+x’

20.27.y = xle +x3x(x—1Dy +y=x*Qx—-1). (1)

20.26.y = 2sinx -y +ycosx =y3(xcosx —sinx). (1)

X

20.28.y =

y' —ytgx =secx. (1)

cosx’

2029.y =(x+1)"(e*—1),y" — % =e*(1+x)". (1)

20.30. y =2

(1)
20.31.y = —Vx* —x2, xyy' —y?2 =x* (1)

sinx . / . ,
~ +cosx,xsinx-y + (smx —xcosx)y =SsSinx-cosx —Xx.

1. YBITAPBIJIMAHBI KYJIVIAHY

Teoperuk copayaap

1. OYHKIUAHEH KUCEMTIIQ YCY MAPTIAPHI.

2. OyHKIUSHEH KUCEMTOO KUMY IIapTiIaphl.

3. DKcTpeMyM HOKTalapbl. DKCTPEMYMHBIH KUPIKIIE APTHI.

4, OyHKIUS MaKCUMyMbl hoM MHHHMYMBIHBIH JKHTOPJICK MIApTIAPhI
(Oepenye YbIrapbUIMaHbIH TAMIachl Y3rapy).

5. Kucemtono e3nekce3 GyHKIUSIHEH UH 3yp hoM WH KEUKEHO KBIHMMOTIIOpE.

6. @yHkuus rpadUTrbIHEIH KaOapbIHKBI hoM 0aTEIHKBUTBITHL. KaGaphIHKBIITBIK
hom OaTHIHKBITBIKHBIH KUTIPJICK IIAPTIaPHI.

7. OyHKUMS Tpa@UrbIHBIH Oereixy HOKTanapbl. bereinyHeH KUpokie MapThl.
berenyHeH XKHUTOpJEK mapTiaaphl.

8. KOrapbel TopTumn YbIrapbuUIManiap SIPASMEHIS (YHKIUMSHE HKCTPEMyMTa
TUKIIIEPY.

9. ®Oynkuus rpadUrbIHBIH ACUMITOTATIAPHI.
Teoperuk KyHeryJop

1. f(x) = x — sinx ¢ynkmusce a) [0, 2m]; 6) [0, 4m] xucemTamOpeHId
MOHOTOH YCcO uKoHeH wucbarnmapra. Juddepennumamianydsl (QyHKIUSIHEH

MOHOTOHJIBII'bBIHHAH aHBIH YbII'apblJIMAaCbIHbIH MOHOTOHJIBITBI YpIraMbI?
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2. Teopemansl mcOarnarsi3. a2op ¢(x) hom Y(x) pynkyusnope |[a, b]
Kucemmacenoa ouppepenyuaiiana hom ¢'(x) >YP'(x) Vx€(a, b), 2
¢(a) = Y(a) uxan, yr sakermma ¢p(x) > P(x) Vx € a, b.

TeopeMaHbIH T€OMETPHK HHTEPIPETAIMICEH KYPCITEPTD.

Kypcotma. Teopema ucbarmaranma f(x) = ¢(x) —yY(x) dyHKIMsICEHEH

MOHOTOHJIBITBIH McOaTIapra hom daiinanansipra.

2x .
3. — < SIN X THre3Ce3/IereH 04 04YPAK OUCH ucbarnapra:
2
a)Vx €0, arccos -
2 T
0)Vx € arccos -, E);

A
B) Vx € (0, E)'
TuresceseKHEH T€OMETPUK HHTEPIPETAIIMACCH KYPCITEPTD.

4, MaKCI/IMYM hom MHHHUMYM 6I/IJIFGJ19M9JIQpeHH9H YbIT'BIII,
1

Flx) = {e_ﬁ, x#0,
0, x=0

dbynkuusicene X = 0 HOKTACbIHJAa MUHUMYMBI 0ap, 9
1

Fx) = {x e x2, x#0,
0, x=0

dyukiuscened X = 0 HOKTAChIH/Ia SKCTPEMYMBI 0K HKOHEH Hchatiapra.

5. ¢'(x) ubirapbuIMachl 10K, TOKUH ¢ (x) QyHKIUACE X HOKTAChIH/Ia 63JIeKCEe3
hom ¢(x,) # 0 OynranbiH ucankd ansil, f(x) = (x — x)"¢(x) pyskUACEH X
HOKTACBIH/Ia SKCTPEMYyMra THKILEPEPra. N— HaTypaJlb CaH.

6. x> —3x+q ¢dyHkuuAce MakcuMyM hoM MHHMMyMHAphl TamranapbiH
tukimepepra hom x3 — 3x + g = 0 TuresnoMoceHeH a) 64 Tepie pealb TaAMBIPLI; 0)
Oep peasib TaMbIpbl OYyJTy IIAPTIIAPBIH AubIKJIapra.

7. p(x) = 6x3 — 27x% + 36x — 14 xynOysHeHelE [0, 3] KuceMTacEHIRD
“HyJIBJIOH TAMITBUTYBIH OMITEIoPIa, ArbHU Oy KuceMtaao |p (x)| dyHKIMsICEHEH MH

3yp KbIMMMOTEH Tabapra.
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8. Pammonans QyHKIUS Tpa@UrbIHBIH acUMOTOTANApbl Oyily MIapTiapblH

OmIrenapra.
Yuiy 64eH MIChIJIIP

1 nHye MackaId. bepenue TopTun ysirapsiiMa daigananbin, GyHKIHSIIOPHEH

rpaduKIapbiH TO3EPra.

1.1.y = 2x3 —9x% + 12x — 9. 1.2.y = 3x — x3.
3_ g2
1.3.y = x%(x — 2)% 14.y = 9%t 6x — 9.
15.y =2 —3x?% — x5, 1.6.y = (x + 1)%(x — 1)2
1.7.y = 2x3 — 3x? — 4. 1.8.y =3x%2 -2 —x3,
3 2
1.9.y = (x — 1)23(x — 3)2. 1.10.y = x st ) s,
1.11. y = 6x — 8x3. 1.12.y = 16x%(x — 1)2.
1.13.y = 2x3 + 3x% - 5. 1.14.y = 2 — 12x? — 8x5.
1.15.y = (2x + 1)?(2x — 1) 1.16. y = 2x3 + 9x2 + 12x.
1.17.y = 12x?% — 8x3 — 2. 1.18.y = (2x — 1)2(2x — 3)2.
- _ 2
119y = 27(x ) _y, 1.20.y = x 222
— ZM (x3 +x2)
121.y=x — 122.y =27 — 5.
_ (16-6x?—x%) NCE —4)2
1.23.y = 202, 124,y = - &=
1.25.y = 16x% — 36x2 + 24x — 9. 1.26.y = w
127y = —(x — 22 &% 1.28.y = 16x3 — 12x7 — 4.
129, y = tox=3e-x) 1.30.y = —(x + )2 &2

8
1.31. y = 16x3 + 12x? — 5.

2 HYe MIChJIJ. bepeHue TopTun yslrapbuiMa ¢aiaanansin, GyHKIUSIOPHEH

rpaduKIapbIH TO3EPTD.

21.y=1-3x2 - 2x. 2.2.y = 2x — 3Vx2.
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_123[6(x—2)2 _125/6(x-1)2
25.y=1—3/x2 + 2x. 2.6,y =2x+6—33(x+ 3)2.
3
2.7.y=%. 28.y =1—Vx% +4x + 3.
3
33 (x—3)2 — _ _6Vex?
29.y=3/(x—3)2—-2x +6. 2.10.y = rixiiz)
_ .3 > _ 33 6(x—4)2
211.y =4x+8 -6/ (x + 2)2. 212,y = a1
2.13.y = Yx(x + 2). 2.14.y = Vx2 + 4x + 3.
a3
2.15.y=(x32+;t117))2. 2.16.y = 63/(x — 2)2 — 4x + 8.
33/6(x—5)2 3
2.19.y = 6x — 6 — 93/ (x — 1)2. 2.20.y = Yx2 + 6x + 8.
— 3 axx — 1) _ —3V6(+2)?
221y = J4x(x — 1). 222.y = rexiza)
2.23.y = ix(x - 2). 224.y =1—3/x2 —4x + 3.
=9° Z _6x — _ 6V6(+3)”
2.25.y =9/(x+1)? — 6x — 6. 2.26.y = P110%433)
= 8x—16 —123/(x — 2)2 _ =6/6(:-6)"
227.y =8x —16 — 12/ (x — 2)2. 2.28.y = o —exiza)
=12} 2 _gx— _ 3661
2.29.y = 125/(x + 2)? — 8x — 16. 2.30.y = 2012219

2.31.y =33 (x +4)2 - 2x —8.

3 HuYe MICchAII. bupenron kucemrtanopae GyHKIUSIOpHEH WH 3yp hom uH
KEUKEHS KbIIIMMOTIIOpEH Tabapra.
5, 16
3ly=x +t— = 16, [1,4].

32.y=4-x—=, [L4].

2

33.y=2(x—-2)2(8-x)—1, [0,6].

2(x2+43)
x2-2x+5"

34.y =

[-3, 3].
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3.5.y =2vx—x, [0,4].

36y =1+32(x-12(x-7), [-1,5]
3.7.y=x—4J/x+5, [1,9].

38.y =—= 10, 3].

14x2’

39.y =3/2(x+ 1)2(5-x) — 2, [-3,3].

3.10.y = 2x2 + =2 —59, [2,4].
4
(x+2)2’

31l.y=3—x—

[—1, 2].

3.12. y = 2x2(x — 3), [-1,6].

2(=x2%+7x-7)
x2-2x+2

34 y=x—4Vvx+2+8, [-1,7].

313.y = , [1,4].

3.15.y = 1/2(x — 2)2(5 — x), [1,5].

3.16.y = ==, [-4,2].

44x2’

X

317.y ==X +248, [-4,-1].

3.18.y = 32x2(x — 6), [-2,4].

_ —2x(2x+3)
319.y = et [1, 4].

_ 2(x%+3) .
320.y = —S——, [-5,1].

3.21.y = 3/2(x — 1)2(x — 4), [0, 4].
3.22.y = x? = 2x +—=—13, [2,5]
323.y=2vx—1-x+2, [1,5].
3.24.y = 2(x + 2)2(1 —x), [-3,4].

325.y =% +20+ - +5, [-2,1].

3.26.y = 8x +— 15, Ez]

3.27.y = {2(x +2)2(x — 4) + 3, [-4,2].
_ 2 16 _ _
328.y=x +4x+x+2 9, [-1,2].

57



329.y =2 —8x—15 [-2,-3|

3.30.y = {2(x + 1)2(x — 2), [-2,5].

10x+10
x24+2x+2"°

33l.y= [—1, 2].

4 HYEe MICHIJID

1 HYe pacem

Pac. 1. 1- 10 Bapuantiap.

banbikupira A yTpaBsiHHaH B yTpaBbiHa Ky4yopra kupak (1 Hue pacem). Y3
3amaciapblH TYJIBUIAHABIPY ©Y€H Yy SApHbIH MN OIKOCEeHd DJoreprd THEILL.
BanbIKubIHBIH UH KbICKA IOJIBIH S = S; + S, Tabapra.
41.a =200, b =300, H=400, h=300, L=700.
4.2.a =400, b =600, H=800, h=600, L=1400.
43.a =600, b=900, H=1200, h =900, L=2100.
4.4.a =800, b=1200, H=1600, h=1200, L = 2800.
45.a=1000, b=1500, H=2000, h=1500, L =3500.
4.6.a =400, b =500, H=300, h=400, L=700.
4.7.a =800, b=1000, H =600, h=800, L=1400.
48.a=1200, b =1500, H=900, h=1200, L= 2100.
4.9.a =1600, b =2000, H=1200, h=1600, L =2800.
4.10. a = 2000, b = 2500, H =1500, h=2000, L =3500.
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11 — 20 BapuanTiap.

t
HMmtrxanra S3CPJIOHI™dAR CTYACHT t K6H J9BaMBIHOA KYPCHBIH E OJICIIICH

YKBIﬁ, 9 at eJiclIeH OHBITA. KprHBIH MaKCHUMaJb OJICHIC GﬁngCHCGH O4YCH HHY9

KOH KHPIK?
411. k=1 a=2 412 k=% a=2
2 49 2 81
413. k ==, a=—">. 414, k= a=2.
2 121 2 169
415 k=1 a=—, 416. k=1, a=-—=
25 16
417. k=1, a == 418. k=1, a=-=
36 49
419. k=2, a=— 420 k=2, a=2=>
18 49

21 — 31 BapuaHTIap.

Teno maccoit my = 3000 xr maccansl )xKuceM H M OuekyiereHHoH TeIro hom
TOIIKOHAD TOIIy BakKbIThIHA TMPOMOPIMOHATL MAacCCachlH forajira  (sHa).
[Iponopuuonanbiex koddduuuentsr k = 100 xr/c?. Banuianrer tusnek vy = 0,
tusmonem g = 10 m/c® gun anein hom haBa KapLIBLIBITBIH MCONKS alIMBbIiua,

YKUCEMHEH WH 3yp KMHETUK dHEprusiceH Tadapra.

4.21. H = 500. 4.22. H = 605.
4.23. H = 720. 4.24. H = 845.
4.25. H = 980. 4.26. H = 1125.
4.27. H = 1280. 4.28. H = 1445.
4.29. H = 1620. 4.30. H = 1805.
4.31. H = 2000.

5 HuYe MIchaJ. IOrapel TopTUI yblrapplIMaIapbl ApAIMEHAS PYHKIUSIHEH

OMpENToH HOKTAJIAp TUPSJIETCH IS TOPTHOCH TUKIIIEPEPT?.
5.l.y=x%2—4x—(x—2)In(x—1), x,=2.

5.2.y =4x —x?—2cos(x —2), x,=2.

53.y =6e* % —x3+3x%—6x, x5 =2.
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54 y=2In(x+1)—2x+x*>+1, x,=0.
55.y =2x —x?—2cos(x — 1), x,=1.

5.6.y = cos?(x + 1) + x? + 2x, x, = —1.
5.7.y=2Inx+x*>—4x+3, x, = 1.
58.y=1—2x—x?—2cos(x+1), x,=—1.
59.y =x%+6x+8—2e**t?, x,=-2.

510.y = 4x + x% — 2e**1, x,=-—1.

511.y = (x + 1) sin(x + 1) — 2x — x?%, x, = —1.
512.y =6e* 1 —3x —x3, x,=1.
513.y=2x+x2—(x+ 1) In@2+x), xo=-1.
5.14.y = sin*(x + 1) — 2x — x?, x, = —1.
5.15.y = x%2 + 4x + cos?(x + 2), x, = —2.
516.y = x%2 4+ 2In(x +2), x,=—1.

5.17.y = 4x — x* + (x — 2) sin(x — 2), x, = 2.
518.y = 6e*—x3—-3x2—-6x—75, x,=0.
519.y =x?2—2x—2e*7%, x,=2.

520.y = sin*(x +2) —x* —4x — 4, x, = —2.
5.21.y = cos?(x — 1) + x? — 2x, x, = 1.

522,y =x*—-2x—(x—1)Inx, x,=1.

523.y = (x — ) sin(x — 1) + 2x — x?, x, = 1.
5.24.y = x? —4x + cos*(x — 2), x, = 2.

525.y = x* +4x3 + 12x2 + 24(x + 1 — e%), x, = 0.
5.26.y =sin*(x —2) —x*+4x — 4, x, = 2.
527.y = 6e*tt —x3 —6x? — 15x — 16, x, = —1.
5.28.y =sinx +shx —2x, x,=0.

5.29.y = sin?(x — 1) —x% + 2x, x, = 1.

5.30.y =cosx +chx, xy=0.

53l.y =x%—2e*1, x,=1.
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6 HYbBl MICBAID. AcumnToTanmapHbl Tabapra hoMm dyHKIUSATIOPHEH

rpaduKIapbIH TO3EPTD.

6.1y =2 6.2.y =222

6.3.y = E’g‘x‘fﬁ 6.4,y = (:;2:89)).

6.5.y = “"Tjj‘i;f;“”. 6.6.y =3

67,y =0 68,y = 230
6.9.y = E’;_;i"; 6.10. y = %
611y =220 6.12.y = (Z‘:;_:“l’;).
6.13.y = ((32’;2;17)). 6.14.y = L2119

6.15. y = ("32’2;2;“2). 6.16. y = ((271;‘:)).
6.17.y =2, 6.18.y = (2"3;13_";;22)"“)
6.19. y = %1‘_131)). 6.20.y = 222,
6.21.y = ("3‘(21"_2;23)"”). 6.22.y = —(";ffl‘)”.
6.23.y = —("3;":2‘_32’;‘“. 6.24.y = —(xz(:i’;)*")
6.25.y = 229 6.26. y = %
6.07.y = BEY) 6.28.y = 210
6.29.y = (—x;;%m 6.30.y = S22
6.31.y = (3%‘”_‘?.

7/ HYe MICHhIII. DyHKIMSIIOpHE TyJlaeM THUKIIepyHe Oamkapeipra hom

aJlapHbIH TpadUKIapbIH TO3EPro.

(x3+4) (x%=x+1)
11 y= - 12,y = D
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2 4_x2

13-V = Grramy 145 = Gy
75.y = oo 76.y = —(xz(;f’gg)
77y =42 78.y = —(xz(;f’;)*”
79.y =210, 710,y = &%
711y = (x’_‘zl)z. 712,y =(1+ i)z
713.y = ((1;2;31":)’. 714,y = —Ezjf’z‘:’l‘g
715,y = - s 7.16.y = (g:i)z
747.y =850 718,y =
7.19.y =20 7.20.y = 120,
721y = m 7.22.y = (m;‘:—_x)
7.23.y = % 724y = -
7.25.y = —( (sz))z. 726,y =52
727y = —(;Z(j;i). 7.28.y =2,
729.y =421 7.30.y = &5,
731y =22

8 Hue Machamd. DyHKIMIOpHE TylnaeM THKIIEpYHE Oamkapeipra hom

aJapHbIH rpadUKIapbiH TO3EPra.

—2(x+1) ez(x+1)

81 y=(2x+3)e . 82.y =
83.y=3 lnxxT3 - 1. 84.y=((3-—x)e 2
e _ x

85 y= —_— 8.6.y=In — T 1.
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— _ 3—x _ ¢
87.y=((x—-2)e>7*, 88.y = 2D
89.y=3-3 lnxxﬂ. 8.10.y = —(2x 4+ 1) e2@+D),
8.11.y = S 8.12.y = In—

ALy =T : .y—lnE—Z.
8.13.y = (2x + 5) e 20+, 8.14.y = .
8.15.y = 2 lnﬁ ~ 1. 8.16.y = (4 — x) e* 3.
e . x+3
817y = — 2(x+2)' 818:)7 = ZlTlT—B
_ _ 2(1_x) _ e—(x+2)
819.y=02x—1)e : 8.20.y = —
821l.y=2 znﬁ — 3. 8.22.y = —(x + 1) e**2,
ex+3 x
8.23.y = —5 8.24.y = lnm — 1.
_ _ 2(x+2) __e?

8.25. y (2x+3)e : 8.26.y = T
8.27.y =In"=+2. 8.28.y = (x + 4) e~**3),
eX~3 x+6

8.29. y = 3 8.30. y = lTlT — 1.

83Ly=2In"=+1.

9 HYBI MICHIII. DYHKIMSIOpHE TyJlaeM THKIIEpyHe Oamkapeipra hom

aNapHbIH rpadUKIapbiH TO3EPra.

9.1.y = Y2 —x)(x2 — 4x + 1). 9.2.y = —{/(x + 3)(x2 + 6x + 6).
9.3.y = Y (x +2)(x% + 4x + 1). 9.4.y = {(x + 1)(x% + 2x — 2).
9.5.y = (x — 1) (x% - 2x — 2). 9.6.y = {/(x — 3)(x% — 6x + 6).
9.7.y = J(x% — 4x + 3)2. 9.8.y = /x2(x + 2)2.

9.9.y = /x2(x — 2)2. 9.10. y = {/ (x2 — 2x — 3)2.

9.11. y = {/x2(x + 4)2. 9.12. y = {/x%(x — 4)2.

9.13.y = 3/(x + 3)x2. 9.14.y = 3/(x — D) (x + 2)2.
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9.15.y = 3/(x — 1)% — Vx2.
9.17.y = 3/ (x — 4)(x + 2)2.
9.19.y = 3/ (x + 1) (x — 2)2.
9.21.y = 3/(x — 2)2 — {/(x — 3)2.
9.23.y = 3/(x — 6)x2.

9.25.y = Yx(x - 3)%

9.27.y = 3/ (x +2)2 — {/(x + 3)2.
9.29.y = {x(x +6)2.

9.3L.y = {x(x - D2

9.16. y = 3/(x + 6)x2.

9.18.y = /(x — 1)2 — {/(x — 2)2.
9.20. y = 3/(x — 3)x2.

9.22.y = 3/ (x + 2)(x — 4)2.
9.24.y = VxZ = 3/(x — 1)2.

9.26. y = 3/x(x + 3)2.

9.28.y = 3/x(x — 6)2.

9.30.y = /(x + 1)2 — 3/ (x + 2)%

10 HYbl MACKAIY. DYHKUMSAIOPHE TyJlaeM TUKIIEpYHE Oaikapbipra hom

aJlapHbIH TpadUKIapbIH TO3EPra.

10.1. y = eSinx+cosx

10.3. y = In(sinx + cos x).
10.5. y = eV2sinx,

10.7.y = In(v2 sinx).

10.9. y = gSinx—cosx

10.11. y = In(sinx — cos x).

10.13. y = e V2cosx,
10.15. y = In(—V2 cos x).

10.17. y = e~ sinx=cosx
10.19. y = In(—sinx — cos x).

10.21. y = e~ V2sinx,
10.23.y = In(—V2 sinx).
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[(sin x+2cos x)].

10.2. y = arctg 5

1
(sinx+cosx)’

104.y =

10.6. y = arctg(sinx).

1

108.y = (sinx—cos x)’
10.10. y = arctg [W]

1
(sin x+cos x)?’

10.12. y =

10.14. y = —arctg(cos x).
1

(sinx—cos x)?’
10.18.y = sinx.

(sinx—cos x)

V2
10.22. y = Ycos x.
10.24. y = +/cos x.

10.16.y =

10.20. y =



3 [(sinx+cos x)

— ,C0Sx—sinx —
10.25.y =e . 10.26.y = 7
10.27. y = In(cos x — sin x). 10.28. y = Vsinx.
10.29. y = eVZcosx, 10.30, y = [Smxrcos)

V2
10.31. y = In(vV2 cos x).
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IV. UHTEI'PAJIJIAP

Teoperuk copayJap

bamnanrsiy GyHKIMS TolIeHUdce hoM aHBIKChI3 HHTETpal
. AHBIKCBI3 UHTETpaJ Y3JICKIope
. HTerpaniapHbl UCOIUIOY METOJIAPHI

. PaHI/IOHaJII) BaKJIaHMAJIApHbI HHTCTIpaJlJIay

1
2
3
4
5. HUppanmonanpe aHIaTMalapHbl HHTETpajliay
6. TpuroHoMeTpuK MHTErpauIap

7. “UconnonenMayye” uHTErpaiap

8. AHBIK HHTETpaI

9. AHBIK MHTETPAJIHBIH T€OMETPUK MATbHACE
10.AnbIK UHTErpan OyIyHBIH >KUTIPJICK IIAPTHI

11.6c¢ke uure y3ropernuie OyJiraH aHbIK HHTETpal

12.VlaTerpamiayHbIH YAKCE3 YUKIIOpe OyiraH y3 OyiMaraH HHTETpajuiap

TeopeTuk KyHeryJop

sinx

1. dbyHKIHACE x =00ynranga 1 Jaun  ajublll, aHbIH

[0, 1] KuMceMTaceHJ9 MHTErpaIaHybIH HCOATIATbI3.

2. Kaiicel nHTErpan 3yppak:

. 2 ,
1 /sinx 1sinx
) (x) dx sixu | dx?

0 0 x

3. f(t) — esnekce3 dyukims, o ¢(x) hom Y(x) mubdepeHinanIany bl
bynkuusuiap OysicsiHHap. Mcbarnarsis:

d r¥®
| f@dt=FIpIY' () - flpGle’ (x).
¢ ()
4. Tabapra: :—xfj; et’ dt.

5. OyHKIUSHEH 3KCTPEMyM HOKTaJapblH Tabapra:

flx) = jx(t —1D(t-2e P dt.
0
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6. f(x) — mepuomer T Oyiran e3jekce3 MepHOAUK (YHKIMS OYJICHIH.

Ncbarnapra:

j:”f(x)dx = j:f(x)dx va.

7.9rap f(x)—xen QyHKIMS UKOH, UcOATIApTra:

0 +a 1 +a
f f(x)dx = J f(x)dx = —J f(x)dx.
—a 0 2)_,
8. Tax f(x) edeH TUre3NIEKIOpHE UCOATIAPra: CIIPABEIMBEI PABEHCTBA
0 +a a
f_af(x)dx = — fo f(x)dx hom f_af(x)dx = 0.
UHTETpan KymMers Tures: | _+11 sin?x In g dx?

9. a, b, ¢ xoxbdunMeHTIApBIH OoliIOyYe HHUHAM IIApTiapaa HUHTErpal

f ax?+bx+c

X3 (x—1)2 dx panuoHanb QyHKIHS Oyl TOpa?

10. Hunpu Goten n ouen uurerpan [ V1 + x*dx snemenrap (yHKuusIOp

OenoH Oenyepens?
Yuiy 64eH MIChJIJIdP

1 HYe MICBHAI. AHBIKCHI3 HHTETPAILIAPHBI UCITLIOPTS.

1.1. [(4 —3x)e 3*dx. 1.2. [arctgV4x —1dx.
1.3. [(3x + 4)e3*dx. 1.4. [(4x — 2) cos 2 xdx.
1.5. [(4 — 16x) sin 4 xdx. 1.6. [(5x — 2)e3*dx.

1.7. [(1 - 6x)e**dx. 1.8. [ In(x?* + 4) dx.

1.9. [In(4x? + 1) dx. 1.10. [(2 — 4x) sin 2 xdx.
1.11.f arctgv/6x — 1dx. 1.12. [ e™2*(4x — 3)dx.
1.13. [e73%(2 — 9x)dx. 1.14. [ arctgy2x — 1dx.
1.15. [ arctgy3x — 1dx. 1.16. [ arctgv/5x — 1dx.
1.17. [(5x + 6) cos 2 xdx. 1.18.f (3x — 2) cos 5 xdx.
1.19. f(xv2 — 3) cos 2 xdx. 1.20. [(4x + 7) cos 3 xdx.
1.21. [(2x — 5) cos 4 xdx. 1.22. [(8 — 3x) cos 5 xdx.
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1.23. [(x + 5) sin 3 xdx.
1.25. [(4x + 3) sin 5 xdx.

1.27. [(V2 — 8x) sin 3 xdx.

xdx

1.29. [

sin? x

X cos xdx

1.31. [

sin3x

1.24. [(2 — 3x) sin 2 xdx.
1.26. [(7x — 10) sin 4 xdx.

xdx

1.28. [

cos? x

1.30. [ x sin® x dx.

2 HY€ MIChaId. AHBIK HHTCIpAJIJIapHBI HCAILIJPIa.

2.1. f_oz(x2 + 5x + 6) cos 2 xdx.
2.3. f_ol(x2 + 4x + 3) cos x dx.

2.5. f_04(x2 + 7x + 12) cos x dx.

2.7. fon(9x2 + 9x + 11) cos 3 xdx.

2.9. fozn(?)xz + 5) cos 2 xdx.

2.11. fgzn(B — 7x?) cos 2 xdx.

2.13. f_Ol(x2 + 2x + 1) sin 3 xdx.

2.15. fon(x2 —3x + 2) sinx dx.

2.17. f_03(x2 + 6x + 9) sin 2 xdx.

2.19. [2(1 — 5x?) sin x dx.

2.21. fz x In® x dx.

8 ln xdx

2.23. [ ="
2.25. fz (x — 1)3 In?(x — 1) dx.
2.27. [F(x + 1)? In*(x + 1) dx.
229, [* x?e 2 dx.

231 [° (x? +2) ez d x.
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2.2. f_oz(x2 — 4) cos 3 xdx.
2.4, f_oz(x + 2)2 cos 3 xdx.
2.6. fon(sz + 4x + 7) cos 2 xdx.

2.8. fon(8x2 + 16x + 17) cos 4 xdx.
2.10. fozn(sz — 15) cos 3 xdx.
2.12. fozn(l — 8x2) cos 4 xdx.

2.14. f03(3c2 — 3x) sin 2 xdx.
2.16. [2(x* — 5x + 6) sin 3 xdx.
2.18. foz(x2 +17,5) sin 2 xdx.

2.20. f;(3x — x2) sin 2 xdx.

e? In? xdx

2.22. [
2.24. fo (x + 1) In?(x + 1) dx.
2.26. [° (x +2)% In?(x + 2) dx.
2.28. [ Vx In? x dx.

2.30. [ x? e d x.



3 HYE MIChJTJ. AHBIKCHI3 HHTCTpAJIIAPHBI UCIILIIPT.

35fm

3.7. ftgxlncosxdx.

39. [

(21)2 dx.

sinx—cos x

3.11. [

(cos x+sin x)5

x+x

3.13. [5

xdx

3.15. [ ==

(x?+1)dx
(x3+3x+1)5

3.17. [

2cosx+3sinx

3.21. |

(2sinx—3 cos x)3

L 11
3.23. (&8 gx.
(Va+x)

1

X+x
3.25. [ =E=dx

3.27. [FEIX gy

1+x2

dx.

331 fo(+1)

39 f1+lnx
3.4, fx 24in x> dx.
(arccosx) -1
tg(x+1)
3.8. fcosz(x+1)d
1—-cosx
X cos x+sinx
3.12. f—(xsinx)z
3.14. [ ==& W
3.16. f1+ln(x 1)d
3.18. [~ dx
X+cosx
3.20. fx2+25inx

3.22. [BEULIE gy

1+4x2

1

X5
3.26. [ = dx

_ 4
3.28, [0 gy

3.30. [ LS gy

4 HYe MICBIJIJ. AHBIK UHTETPaAJUIAPHBI UCIILISPTD.

e?+1 1+in(x— 1)d
x—1

41f

14arctg x—x
1+x2

4.3. [,

1 (x%4+1)dx
0 (x343x+1)%

4.2. [,

2 x3dx
0 x2+4°

44. |



45 f27r X+cosx

Trdm x242sinx

8x—arctg 2x
1+4x2

47, fz dx.

fl xdx
0 x*+1’

4.9.

1
411 [17 = dx.
413, [P gy

sin1 (arcsin x)?+1

V1-x2
4.17. ffm
4.19. [, ———

4.21. f;

4.15. [,

\/x4+x2

4.23. foz tg x Incos x dx.

4.25. ff%dx.

sinx—cos x

4.217. [

(cos x+sin x)°

1x3 +x

4.29. [

9 xdx

431 f; 2=

dx.

Vi ,
— 2cosx+3sinx

46. [4

0 (2sinx—3cosx)3

1
4 (2\/_)+1
48. [} (o

8 x+%

V3 arctg x+x
1+x2

4.12. |, dx.

3 1-x
1 Vx(x+1)

e 1+lnx

4.16. [, dx.

4.18. [

e x%+In x?

4.20. [, dx.

1 x3dx
( 2+1)2

4.22. f

4.24. [0 LoD

-1 cos?(x+1)

426 J-Zn 1-cosx

T (x—sinx)?

4 28 fn X cos x+sinx

T 2
7 (xsinx)

xdx

3
4.30. [ =

O H4Y€ MIChAId. AHBIKCBI3 UHTETPaAJJIAPHBI Ta6apra

x3+1

2+x 6
x3+2x2%+3

> f(x 1)(x 2)(x 3)
59f

dx.

(x— 1)(x+1)(x+2) x

70

3x3 +1

5.2. [ 2
5.4. [
56. [

2x +5

dx.

—x2
3x +25

x2+3x+2
3x3+2x%+1

'f(x+2)(x—2)(x—1) X

x3-3x%2-12
>-10. f (x—4)(x—3)(x-2)

dx.



x3-3x%2-12
——ax.
(x—4)(x-3)x

3x3-2
——dx.

xX°—X

x5-x3+1

5.15.f i x dx.
2x5-8x3+3

5.17. [ gy,

x2-2x
x54+9x3+4

5.19. [ 22X gy,

S
5-21-f x°—5x“+5x+23
5.23. [

(x—1)(x+1)(x—5) X
5.25. f

5.11. [
5.13. [

2x%*-5x2-8x—-8
x(x—=2)(x+2)
3x*+3x3-5x%42
x(x—1)(x+2)
—x*—6x3+13x+6
x(x—=3)(x+2)
2x*4+2x3-3x2+2x-9
x(x—1)(x+3)
2x3-40x-8
—— ax.
x(x+4)(x-2)

5.27. [ 2
5.29, [
5.31. [

4x3+x%+2
x(x—1)(x-2)
x3-3x2-12
(x—4)(x-2)x
x°+3x3-1

5.16. [ T 2X 2 gx.

x%+x

5.12. [
5.14. [

5.18. [ 1207

x242x
—x5+25x3+1

5.20. [ ————dx.
x2+5x
5.22. |

x> +2x*-2x345x%2-7x+9
(x+3)(x—-1)x
4x*+2x%2-x-3
'fx(x—l)(x+1) X
2x*+2x3-41x2420
x(x—4)(x+5)
3x3-x2-12x-2
x(x+1)(x—2)
x3-x%-7x-12
x(x—-3)(x+1)

5.24
5.26. [
5.28. [
5.30. [ 2

6 HYBI MICHAJId. AHBIKCHI3 HHTCI'paJlJIapHbI Ta6apra.

x3+6x%24+13x+9
(x+1)(x+2)3

6.1 [

x3-6x%24+13x-6

6'3'f (x+2)(x—2)3
65 [t
67
6.9.f2x3:(6;j:)73x+2 doc.
=
6.13. [ "Zi’f;jf’z‘)‘j"
6.15. [ 3’“(1*_91’;2(;‘1’;‘:2
6.17. fZ’gjjg;(1171§;4
6.19. f—gi;jgj;’; .

71

x3+6x%2+4+13x+8

6.2. [ dx.

x(x+2)3

x3+6x%24+14x+10
(x+1)(x+2)3

6.4 [

x3+6x2+11x+7
(x+1)(x+2)3

6.6. [

x34+6x2+10x+10
(x—1)(x+2)3

6.8. [

6.10.J~x3—6x2+13x—8(1x.

x(x—2)3

x3-6x%4+14x—6
(x+1)(x—2)3

6.12. [

dx

(x+2)x3 7

6.14. fx3+x+2

2x3+x+1
(x+1)x3

dx.

6.16. [

f2x3+6x2+5x X
" (xe+2)(x+1)3 )

6.18

2x34+6x%4+5x+4
(x—2)(x+1)3

6.20. [



x3+6x%+4x+24
(x=2)(x+2)3

6.21. [

x3+6x%2+18x—4
(x=2)(x+2)3

6.23. [

x3-6x%2+14x-4
(x+2)(x—2)3

6.25. [

2x3—6x2+7x—4
(x=2)(x—1)3

6.27. [

x3+6x%2-10x+52
(x=2)(x+2)3

6.29. [

x3+6x%+13x+6
(x=2)(x+2)3

6.31.

x3+6x2+14x+4
(x=2)(x+2)3

6.22. [

x3+6x24+10x+12
(x=2)(x+2)3

6.24. [

x3+6x2+15x+2
(x=2)(x+2)3

6.26. [

2x3-6x%2+7x X
(x+2)(x—1)3 )

6.28. [

x3-6x%413x—6
(x+2)(x—2)3

6.30. |

3agaya 7. HaiiTu HeonpeeIeHHbIE MHTETPAIbI.

fx3+4x2+4x+2 X
T e+ D)2(x24+x4+1)

f2x3+7x2+7x—1 X
T (e+2)2(x24+x4+1)

f x34+6x24+9x+6

X.
(x+1)2(x2+2x+2)

3x3+6x2+5x—1
7[7.f dx

(x+1)2(x2+2) )

fx3+6x2+8x+8 X
T (e+2)2(x2+4) )

2x3—4x2-16x-12

711, f

x34+2x2+10x

7.13. dx

(x+1)2(x2-x+1)

7 J-4x3+24x2+20x—28
o (x+3)2(x2+2x+42)

x3+x+1

7.47. [

2x3+4x?%+2x+2
(x2+x+1)(x2+x+2)

7.19. [

4x?%+3x+4
(x2+1)(x2+x+1)

7.21. [

2x2—x+1
(x2—x+1)(x2+1)

7.23. f

x34+x+1
(x2—x+1)(x2+1)

7.25. |

(x—1)2(x2+4x+5) x.

(x24+x4+1)(x2+1) X

72

fx3+4x2+3x+2 X
T (e4+1)2(x241) )

f2x3+4x2+2x—1 X
U (412 (x242x+2)

J-2x3+11x2+16x+10 X
o (x+2)2(x2+2x43) )

x349x2421x+21

78. [ dx.

(x+3)2(x2+3)

f x34+5x%412x+4 X
O (x+2)2(x2+4) )

7.10

—3x3+13x%2-13x+1
(x—2)2(x2—x+1)

7.12.

3x34+x+46 X
(x—1)2(x2+9) )

7.14.

2x343x%4+3x+2 X
(xZ4+x+1)(x2+1)

7.16. [

x%+x+3 X
(xZ4+x+1)(x2+1)

7.18. [

2x3+7x%+7x+9
(%2+x+1)(x2+x+2)

7.20. [

3x3+4x%+6x X
(x24+2)(x2+42x+2)

7.22.

x34x%+1 X
(x2-x+1)(x241)

7.24.

2x342x+1 X
(x2-x+1)(x241)

7.26. [



x3+2x%+x+1 x+4

1.28. f(x2+x+1)(x2+1) 7.29. f (x2+x+2)(x%+2) dx.
2x342x%42x+1 3x3+7x%+12x+6

7.30. f (2 +x+1)(x2+1) dx. 7.30. f(x2+x+3)(x2+2x+3)
2x343x%+3x+2

7.31. f(x2+x+1)(x2+1)

8 HYe MIChdTd. AHBIKCHI3 HHTCIpaJINIapHbI UCAILIIIPIA.

8.1, fz arctg 2 dx 8.2, f cos xdx xdx
sin? x(1—cos x)" 0 24cosx’
s
8.3, J-Z arctg 2 dx 8.4 fg cos xdx
sin2 x(1+cos x)’ T2 arctg(%) (1—cos x)3’
cos x—sinx 2arctg 3 dx
8.5. |2—— 8.6. _—
f (1+sin x)2 fZarcth cos x(1—cos x)’
1 i
fz arctg(3) dx > dx
2 arctg(g) sinx(1-sinx)’ e Zarctg(%) (1+sinx—cos x)?’
2 cosxdx Zn 1+sinx
8.9, [z oXdx 8.10. [3 —omX
0 5+4cosx 0 1+4cosx+sinx
Vs
5 cosxdx = (1+cosx)dx
8.11. |7 ———. 8.12.
fg 1+sin x—cos x fO 1+sinx+cosx’
T , 1 .

813 > sindx 8 14 fz arctg(g) 1+sinx
Y0 14sinx+cosx’ Yo (1-sin x)?
815 J-g cos xdx 316 fz arctg(%) cos xdx

T J0 1+sinx+cos x| o (1-sinx)(1+cos x)’
0 cos xdx 0 cos xdx
8.17. [Sp—cosxdx 8.18. [ S
— 1+cosx—sinx — (1+cosx—sin x)2
819 g cos xdx 820 fz arctg(%) (1-sinx)dx
TTTJ0 (14cos x+sinx)?’ o cos x(1+cos x)’
8.21 g sinxdx 8.22 g sinxdx
TTJ0 (1+sinx)?” Y0 (1+cos x+sinx)?’
0 sin xdx 0 cos? xdx
8.23. |- . 8.24. |- .
an (1+cos x—sin x)2 fT” (1+cos x—sin x)?
T .2 2n 2
= sin“ xdx — cos“ xdx
8.25. |2 . 8.26. | 3 .
fO (1+cos x+sin x)?2 fO (1+cos x+sin x)?2
8.27 2arctg 2 dx 8.28 g dx
el )z sinx(14sinx)" )0 (14cos x+sin x)?

2
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8.29. fz L sinxdx

0 2+sinx’

sin xdx

831 [

0 5+3sinx’

8.30. [t —=

0 cosx(14+cosx)

9 HYBI MACBHAJId. AHBIK HHTETPAJUIAPHBI HCITLIIPTY.

arctg 3 dx
(3tg x+5) sin 2x’

9.L.

arccos(i) 342 tg x
9.3. [ 7

0 2sin? x+3 cos? x—1

(8+tg x)
18sin2 x+2 cos? x

95 farctg( )

6tgxdx

97f

3sin2x+5cos? x’
arcsm(\/3_7)

3tgx+1
9.9. [ 1 —
—arctg (5) 2sin2x—-5cos2x+1

1
011 farccos(\/—g) tgx
T l—t sin? x—5cos? x+4

9.13 J-arcth 4+tg x
= Jo 2sin? x+18cos? x

9.15. farctg(g) 6+tg x

0 9sin2 x+4 cos? x

9.17 f% 7+3tgx
7.

(sinx+2 cos x)?

0 3tg? x—50
9.19. —
f— arccos(\/%) 2tgx+7

arcsm( )

921,

4tgx—5
4 cos?x—sin2x+1

0 11-3tgx
9.23. [ arccos() tgxrs

1
arccos(—

9.25. |, @) ___ax

: (6—tg x) sin 2x’
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9.2, f 2ctgx+1
arccos(\/l_) (2 sin x+cos x)?
arctg 3 4tgx—5

9.4. f !

1-sin2x+4 cos? x

tg x+2

2
arccos =
9.6. [ i

dx.
0 sin? x+2 cos? x-3
—Ztg x—11tg x—22
4—tgx
arctg 3 1+ctgx
9.10. | : -
y (sinx+2cos x)
s .2
= 6sin‘x
9.12, [+ X gy
0 3cos2x—4
arctg 2 12+tg x
9.14. [ _
0 3sin2x+12cos? x
arcsin\F 2
7 tg® xdx
9.16. | _ |
0 3sin2 x+4 cos? x-7
. (3
9.18 arcsm(\/T_o) 269 x+5
o arcsin(\%) (5-tg x) sin 2x
V3
— 5tgx+2
9.20. [+ 2=
0 2sin2x+5
arcsin\/z 2
8 6sin“x
9.22. [ _Esin?x_
0 4+3cos2x
arcsin 3v10 2tgx—>5
0.24, [resin3y _
0 (4 cos x—sin x)2

9.26. [+=—9% gy

243tgx



z 2—-tgx

9.21. f—4 arcsin(\/z—g) (sinx+3cosx)2
arccos(i) 12dx

9.29. [ vze

arccos(\/%) (645 tg x) sin 2x’

arccos(\/ig) 3 th x—1

3cos2 x+8sin2x—-7

, 2
arcsm\/:
3 8tgxdx
9.28. [, i
4

9.30. [7—9°X gy

0 443 cos2x

10 HYBI MICHAJIA. AHBIK UHTETPAJUIAPHBI UCIILISPTD.

10.1. fgn 28 sin® x dx.

10.3. fozn sin* x cos* x dx.
10.5. [ " 2* cos® (g) dx.

10.7. fgn 2% sin® x cos? x dx.
10.9. fozn sin® x cos® x dx.
1011, [} 2* sin® (5) dx.
10.13. fgzn 28 sin* x cos* x dx.

10.15. fozn cos®x dx.

10.17. fon 2% sin® (g) cos? (g) dx.

10.19. [ 28 sin? x cos® x dx.
2

10.21. [" sin®x dx.

10.23. fon 2% sin* (g) cos* (g) dx.

10.25. fz" 28 cos® x dx.
2

10.27. fozn sin® x cos? x dx.

10.29. fon 2% sin? (;—C) cos® G) dx.
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10.2. fon 2% sin® x cos® x dx.
2T . X X
10.4. [ sin? (Z) cos® (Z) dx.
10.6. [x28sin® x dx.
2
10.8. [* 2* sin* x cos* x dx.
21 x
10.10. [} cos® () dx.
10.12. f_on 28 sin® x cos® x dx.
10.14. fon 2% sin® x cos® x dx.
2T . X
10.16. [, sin® (Z) dx.
10.18. [ = 28 sin* x cos* x dx.
2
10.20. fon 2% cos® x dx.
2T . X X
10.22. [, sin® (Z) cos? (Z) dx.
10.24. [ %28 sin? x cos® x dx.
2
10.26. fon 2% sin® x dx.
2T, X X
10.28. [, sin* (Z) cos* (Z) dx.

10.30. [ %= 28 cos®x dx.
2



10.31. fozn sin* 3 x cos* 3 x dx.

11 H4e MIChAJI. AHBIK HHTETPAUIAPHBI UCIILIIPTD.

11.1. f 4/1-x—V3x+1
0 (V3x+1+4vV1-x)(3x+1)2 X
7
P 6Vx+2
11.3. f“ 2 (x+2)2Vx+1
5 2% dx
5+x
115, [y ey vt
1 \[g dx
11.7. fo e Qv
8 5vVx+24
11.9. f (x+24)2\/_d
10 X
11.11. fe P dx.
xdx
1118 L
1 15vVx+3
11.15. f GiE
11.17. f; == dx.
-7
(4vV2-x—/3x+2)dx
1119 f 0 (V3x+2+4V2-x)(3x+2)2"

11.21. [] [*=dx.

11.23. []° | === dx.
3
11,25, [64_ 2+ Vx)dx

1 (Yx+2Vad+Vx )V

6 e\JEg;igdx
11.27. [ ———

0 (6+x)V36—x2

(4V1-x—Vx+1)dx
Vx+1+4V1=x)(x+1)2°

11.29. [ 07

76

64 1— \/_+2\/_

9-2x
2x—-21

11.4. [ dx.

6—Xx
x—14

116. f,° dx.

0

\/F+\/_ X
(Vx+2—Vx=2)(x-2)2

2x+V3x -10
VBx 2+7

(4v2—x—V2x+2)dx
V2x+2+4v2—x)(2x+2)%"

4—x
11.14. f \/;(4+x)\/16 —x2

1 v3x+ +2 x
v3x+5

Vx+25 X
0 (x+25)2v/x+1

11.8. fs

11.10. J;

11.12. [ 07

11.16. [ s

11.18. [

2—x

11.20. [ e\/; s

+x)Va—-x2"

5vx+1
x+1)2Vx

11.22. f3

(4V1—x—V2x+1)dx
V2x+1+4vV1-x)(2x+1)2"

11.24. [} 07

AL

11.26. ffy =

dx.

64 6—Vx+ix
28|, et

3 e\nggdx
11.30. [ ————

0 (3+x)V9—x2

dx.




(4vV2—x—Vx+2)dx

11.31. [ 07

VX+2+4v2-x)(x+2)2 "

12 H4e MICHAJI. AHBIK HHTETPAUIAPHBI UCIIIIPTD.

12.1. [°V256 — xZdx.

dx
12:3. fo (25+x2)V25+x2’

N

12.5. fz *(5 POE

4dx

V(@a-x )3
12.9. fl X dx

3-
* @-x2)2

1211, [ V4 — x2dx.

127f

12.13. [ x?V16 — x2dx.
12.15. [ x*V25 — x%dx.

1217, [ =
12.19. f()z\/i (16—;;)(‘1;16?.
12.21. f1 m
12.23. ! J%

12.25. f01\/4 — x2dx.

12.27. fO (4+x2)V4+x

f dx
12.29. fo i

% x%dx
12.31. fO Tyt
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12.2. f01x2v1 — x?dx.

124. [ —".
(9+x2)2
2Vx
128 [ o
12.10. f %
1212, [ —F—
(16+x2)2
2 x%dx
1214, 2=
12.16. f4\/16 — xZdx.
12.18. [222 dx

x4

12.20. [*, x*\/9 = x%dx.

12.22. [ W

12.28. ff&"g.

(4-x2)2

1 x%dx

12.30. [} =5,




13 HYe MICHAID.

Vi+v/x dx

131 [

1+3x
13.3.f "= d

X.
3 3
1+ Vx?
x \x8

13.7. N .
13.9. [ “tzm dx

v’
x&x7

135. [ dx.

13.11. |

4[5 3
13.13. f(l;r—\/\/f_z)
dx
de.
Vx®

13.15. [

13.17.

f_______

5

1319, [ S
5 5

\/_4

13.21. f\lzsvid

LT

d

13.23. fz

zlw— X.

13.27. |

4
1+ V2

1329, [ Y=

dx.

dx
—dx.

“/ 1+ 9x%)
\/ 1+4z7)°
T

AHBIKCBI3 UHTETpAJIJIapHBI Tabapra.

13.2. f“” dx.
i+ ¥x
134. o dx.
3
\/_
136. f—V(”F)dx.
X
/ 1+Vx
138. [ «—) dx
13.10. [ ESE)




50,3
\/_
1331, [ gy

x¥x2

14 nHye M™Mocbmd. DyHKIUAISP TpaduUKIAPHI

(urypanapHsIH MolIaHBIH TaObITHI3.
141.y=(x—2)3, y=4x—8.

142.y =xvV9—x2, y=0,(0 <x < 3).
143.y =4 —x?%,y = x% — 2x.

14.4.y = sinxcos?*x, y =0, (0 <x< g)

145, y=v4—x2, y=0,x=0, x=1.
146.y =x*V4—x2, y=0,(0<x <2).
14.7.y = cos x sin® x, y=0,(0£x£§).

148.y=+ve*—-1, y=0,x=1In2.

149.y = y=0x=1 x=¢e3

14.10. y = arccosx, y=0,x =0.

1411y =(x+ 1%y =x+1.

1412.y = 2x —x%* + 3,y = x? — 4x + 3.
14.13.y = xV36 —x2, y=0,(0 < x < 6).
14.14. x = arccosy, x =0,y =0.

14.15.y = arctgx, y = 0,x = /3.

14.16.y = x*V8 —x2, y=10,(0 < x < 2V2).
1417.x =vVeYy -1, x =0,y =In2,

1418.y =xV4—x2, y=0,(0 < x < 2).

14.19.y=ﬁ, y=0x=1.

1 Y s
14.20.y—1+cosx, y—O,x—;, X ==
14.21.x = (y — 2)3,x = 4y — 8.

14.22.y = cos®>xsin2x, y =0, (O <x< %)
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14.23.y = y=0x=1.

x
(x241)2’

1424.x = 4 — y?,x = y? — 2y.

_ 1 _ _ _ .3
14.25.x—y\/m, x=0,y=1, y=e".
1
14.26.y=ex , y=0,x=2, x=1.

2
1427.y = x*V16 —x2, y=10,(0 < x < 4).
14.28.x=\/4——yz, x=0,y=0, y=1.
14.29.y = (x — 1)%,y2 =x — 1.

14.30.y = x% cos x, y=0,(0£x£§).

143l.x=4—(y— 1% x=y?>—4y +3.

VL. Patiap

Teoperuk copayiap

Cannel paTiop
VYHail OybIHJIbI CaHJIBI PIT >KbIEITYBl OMIITENIape
TamMraanslMansl poTJIop

Jopaxane patiop

1
2
3
4
5. Jlopaxane poTiiopHeH OepoHOepere
6. Hopakone poTIopHEH HHTETPAUIaHYbI

7. Komm-Anamap ¢popmMynach:

8. MakiopeH parte

9. Potnopnen abcomtoT hom mapTibl xKpienynapsl. JIeiouuI paTiope.

10. AGenps hom Tupuxiie ounrenape.
Teoperuk KyHeryJop

1. Ym=1a, hom X7 4 b, pomiope xplema. Orop a, < ¢, < b, HKoH,
Yin=1 Cn POTCHEH XKbICITYbIH HCOATIapra.

Kypcorma. 0 < ¢, — a, < b,, — a,, TUTE3CE3TCKIOpeH daiimanaHsipra.

80



2. ¥ .a, (a, =0) pore x)plena. Y., a2 poTeHeH IIyaall yK »Kblena
MKOHEH ucbarnapra. Kupe pacnamaHbIH 10pec TYTell HKOHEH KYPCATEpra.

3. Y a2 hom Y2, b2 pornope xKplena. Y w—q|ay||b,, | poTenen mymnaii yk
JKbleJla HKOHEH KYPCoTepra.

Kypcotma. |ab| < a? + b? turescesneren ucbarnapra hom gaiinanansipra

4. Y, aZ hom Y5, b2 pornope xplena. Yve,(a, + b,)? poreHen mymnaii
YK JKbleJIa HUKQHEH ucobarapra.

. a
5 Yyoia, pate xpledcelH hom lim — = 1. Y°_; b, poTe Kpleaa Ul

n—oo Un

pacian Oynambi?

="
n

N

6. Yoeqilfn(x)| pore [a,b] xKuCeMToCEHId THUTE3 IKBICIACHIH. M.peq frn(X)

Mucain kapapra: Y.,—q D hom Y1 [ + 1].
Vn n
poTeHeH Oy KHCeMToIo ITyJIail YK TUTE3 JKbICITaHbIH uchaTiiapra.
7. KucemTono QpyHKIIMOHANb PIT:
a) TUTE3 JKbIeJNa, JIOKUH a0COJIOT JKbISJIMBIA aJlaMbl?
0) aOCOIOT JKbleJia, TOKUH TUT€3 KbISJIMBIN alaMbl?

Mucannap kapapra:
a) Yoy %, [a, b] xucemTace upekie;
0) Yoo ; x(1 — x2), kucemta [0, 1].

sinnx o
8. f(x) = Z%‘;lw dyHKIMsceHeH ~ hopkaiima  e37eKkce3  HWKOHCH

KypcoTeres.

9 w Ssinn?x
C Xmet —— DoTeHeH (—o0,+00) wuHTEpBaJbIHAA TUTE3 IKbICITAHBIH

ucOatnarei3. Aubl Oy nHTepBaAa AuddepeHuamian oyaambl?

nx

10. Orop poaT YpqiCpe” Xo HOKTACBhIHJAA Xpbleia UKoH, yi1 V X > X,

JKbleJla MKOHEH ucbaTiiapra.
Yuiy e4eH MIChIJIAJIIP
1 H4e MACchIA. PoT cyMMachiH TaObIThI3.

11 Y5

+12n-5"

6 24
1.2. ¥ ——M—
Yn=2 9n2—12n->5
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6
(0.0]
13 Z‘n:l m

2
15 Yhmo
Zn—O 4n2+8n+3

3
0
1.7. Zn:l m

1.9. ZnZ

1
n2+n-2"
1.11. 7 :

. -anlm.

4

118 Ynmi o

9
115 Y o
Zn—l 9In2+3n-20

8
(0.e]
1.17. Y74 16n2—8n—15"

. 5
119 Zn:l 25-,12—

+5n—6"

7
(00]
121 Y= ormaence

. 12
123 Zn:Z 36n2

36n2+12n-35"

. 3
12530 s

© 8
127 Zn:l 16n2

+8n-15
12

129 Y5

14

131 Y

9
14 Yoisoo—
Yn=1 9n2+21n—8

14
16. Ynmi e

7
18. Y=o
Zn—l 49n2-7n-12

14
110. Xe1 o

112 Z‘?lo:l 49n2

14
—84n-13"

7
L4 Y e o
Zn—l 49n2+35n-6

116 Z;?:l 49n2

14
—42n-40"

7
1.18. Y ——5————

1.20. Y04
1
122 Zn 2n2+n 2

o 7
124 Zn:l 49n2

+21n-10

o 5
126 Zn:l m

6
4n2-9°

14
128. Y1
Zn—l 49n2-56n-33

- 7
130 Zn:l 49102

+7n-12"

2 HYe MIChAII. PoT cymmachiH TaOBITHI3.

s
n(n-1)(n-2)’

2.1. ¥ o

2.3. Y,

s
n(n+1)(n+3)’
o _ 1
2.5. Zn:l n(n+1)(n+3)’

1

2.7 X e

29. ¥,

_3n-2
nn+1)(n+2)’

5n-2
211 Y3 ey

82

_me
nn+3)(n+2)

22 Y5,

4n-2
24. Xin=3 Gy oy

2.6. Zn 3
1
2.8. Zn 371(712 4_)

2.10. Y7

3n-5
n(n2 -1)

_ne
n(n-1)(n-2)’

o _ 2
212 Zn:l (n+2)(n+1)n.



3n+2
nn+1)(n+2)’

2.13. Yin=1

8n—-10

2.15. Jin- 3 (n-D(n-2)(n+1)’

n—4
nn-1)(n-2)"

2.17. Yinzs

5n-2
2.19. Jin- 2 (m-Dnn+2)’

2.21. Yin=1

2.23. Yin=1

3n+4
nn+1)(n+2)’
n+6
nn+1)(n+2)’
1
n(n2 1)’

2.25. Y=

3n+1
2.21. Xn=3 ot
o 4
2.29. Zn:3 n(n-1)(n-2)’
__3n+8
n(n+1)(n+2)"

2.31. Y=

n+5

2.14. Zn=3 m

2.16. Y05

3n—-1
n(n2 1)’
) 5n+9
2.18. Yin=y nn+1)(n+3)
o n-1
2.20. Xin=1 n(n+1)(n+2)’
2—n
nn+1)(n+2)’

2.22. 3%,

n-—2

2.24. Jin- 3 (m-Dnn+1)

2.26. Y%,

2.28. %%,

1-n
nn+1)(n+3)’
4—-n
nn+1)(n+2)

3—n

2.30. Xin= 1 +3)(n+)n’

3 HYe MIChIJId. PoTHE KpIenyra TUKIIIeperes.

SR

5 Tia
3.7. 22‘;1%.
29 T

3.11. 3%, %.
3.13. Y7 Zninz

24(-1)"

w 1 .
3.15. Y7, 7= Sin

1+sin™

317. 55, —

6

83

3.2. Yoo 1ns'n2+( Dliy
l
34. ¥ 1331
1+(-)"
. arctg
3.6. Yoq n3+22
arcsm—l
38 T
o InVnZ+3
3.10. znzz%.
3.12. 3% 1"C§j5".
o n2+3
3.14. %>, —n3(2+sm(””))'
3.16. Xn- 1n3+:+1
o cosz%
3.18. Y- Ty



(2+cos n
3.19. Zn 1W

3.21. Y7

sin? 2"

1

3.23. Z?{)=3 nZinn+¥mzZn

3.25. ¥ Lr:il
n=1 (3+sm—)'

34+(-1)"
n+2 °

3.27. Yin=1

o arcctg(—1)"
S8 dne

Vn3+2

n2 sin?n’

331 Y

arctg[2+(-1)"]
In(14n)

3.28. ¥,

. 3+(-)"
o arcsin—_——
3.30. 32,

2M4n

4 HYe MICBIJIA. PoTHE Kbieilyra TUKILIEpEeres.

2
5n-14n—1’

4.1.3%.,

n+5

4.3. Y- 1l

w 1 1
45. 3>, — arctg e

n3+2

4.7. Y

4.9.3%.,

nS5+sin 2™’
1
n—cos?2én’

w 1 T
411. 374 S arctg =

1

w 1 .
413. ), TSN

o0 1 —
4.15. Zn:lﬁ(eﬁ - 1)

4.17. 3%, \narctg %

4.19. Y% .n3tg® g

4.21. %34 (1 — cos g)

1

o 1
4.2. Zn=1; : tg \/_ﬁ

w 1 . 1
4.4, anlﬁmn ~

(n?+3)?
nS5+in4n’

46. 35,

2"+cosn

48 Z%O:l

3n4sinn’
1 1
4.10. Y% ——sin—.
Z"—“vm N

4.12. 374

1
n2 Inn'

414 ¥ >, m arctg —

oy n?+1
4.16. Z n2+n+2 In.
4.18. Y -1 In 3+1

n+1

n2+s’

420 30— )

Vn

4.22. Zn=1 sin ﬁ



_yn
4.23. 37, (e("s‘l) — 1).

21T

Sin2n+1
425, Yoo, —22,

1 2

4.27. Y51 (eﬁ — 1) :

4.29. )., arctg

4.31. Y., arcsin

(n2+3)2

1
(n—-1) ¥nZ+1

2n+1
4.24. %> 1 sin 2(Z+1)2
3+7
4.26. %7 .

4.28. Y- nsin 3\/%

4.30. Y.0- 1 Sin—5——

5 HYe MIchaTd. PorHe JKBICIIYyTI'a THKIICPCTC3.

n+1
2 (n-1)!"

512112

w 2™"1(m3+1)
5.3 Zin=1 (n+1)!

2n+2)! 1
3n+5 20

5.5. Xn=1

arctg%

5.7. Xn=1

n!

w N 1
5.9. Xn=1 G t9 o

) n?
5.11. B,

2n

o 7
5.13. 271 oy

1-3-5..(2n—1)
3" (n+1)!

5.15. Y5,
- (n!)?
5.17. Zn=1 m

(n+1)!
nn

5.19. %,

521 N, 2

31’1

1-4-7..(3n—2)

5.25. Y,

7-9-11..(2n+5)

85

3\/_+5'

5.2, %, 20

5.4. 3%, 1?:,3’,”

5.6. X5y = sin =
5.8. Sre1 3

5.10. 5., S0
5.12. 7o o )

5.14. Ty oo

5.16. 2;‘;1”;‘;1.
0 , T
5.18. Y-, n!sin vt

w 5"VnZ
5.20. Zn=1 m
5™ (n+1)!
2n)!
3-5:7..2n+1)
2-5-8..(3n-1)’

5.22. 3%,

5.24. 3%

5.26. Yoy o,



(3n+2)!
10"n2 ’

oon\/_

n=13n 5

5.27. Yin=1

5.29. ),

1-4-7..(3n-2)
2n+1in]

5.31. Xin=1

4n=1/p245

5.28. X oy
. 12n+1)!
5.30. Y2, = (3’;)!

6 HYBI MICBHAIY. PoTHE KbIeyTa THKIIEperes.

61 3 ()

n+1

6.3. Zn 1(Zn +1) n?

n2+1

6.5. 5% 1(2n+1) n?

3n—-2

6.7. 5% (4n—3)"3

5n+1

. A
6.9. Yo narcsin™ o

6.11. Zn 1(nn1) 5”

6.13. 3521 (22)" (n - 1)2.

6.15. Z%o:l( n )2n+1.

3n+1

6.17. Yo, =

nm '

o) n’
6.19. ZTL:Z W

6.21. Y5, ndarctg™ %

6.23. N2, 2" lem,

6.25. N2 (o )nz.

4n+3

627. 3 M(gn )"

n-3m
o

6.29. Y01

86

1 1\
62 Y (1+7) .

6.4. 357, n* (22 )"

3n+5

6.6. %521 (222)" (n + 1)°.

n?

6.8 71 (

10n+5




6.31. Yy n*arctg®® ﬁ'

7 HYe MIChAId. PorHe JKBICIYI'a TUKIICPETC3.

o 1

71 Zn:Z n ln2(3n+1).

o 1

73 Zn:l (2n+3) ln2(2n+1).
o 1

7.5. Zn:l (3n+4) In? (5n+2).

1

1.7. Yp=1 (nv2+1) 2 (nv3+1)’

o 1
7.9. anl (2n-1)in(2n)’

o 1
7.11. Y5, (3n-1)Inn’

o 1
713 Zn:Z (Zn—3) ln(3n+1).

o T
7.15. Y0, (n+3) In2(2n)’
1
nin(n-1)’

7.17. %%

o 1
7.19. Zn=5 (n_z)\/m.

o 1
7.21. Zn:Z (n+5) lnz(n‘l'l).

nZ
1.23. Y02 m3+1) Inn’
__r
o)

3n

121 Y=z Graemy

7.25. 3%,

i1
(Eea)nl)

3n

731 Zn:Z m

7.29.%% .

1
nin?(2n+1)’

7.2.%%

o 1
7.4. Zn:3 (3n-5) ln2(4n—7).

1

76 Zn:l (2n+1) In2 (n\/§+2).

- 1
7.8. Zn:S m

o _ 1
7.10. Zn:l (n+1) In(2n)’

o 1
712 Zn:Z (2n-1) ln(‘n+1).

o 1
7.14. Zn=2 (n+2)In2n’

- 1
716 Zn:Z (2n+3) lnz(’fl+1).

1

118 Yz s s
7.20.¥%_,

1
@Bn-1)y/in(n-2)

SN
BrEED)

o n
7.24. Zn=3 m

n

7.26. Zn=2 m

7.22.%%,

n+1
-9) In(n-2)

728 Z?f:‘l- (57’12

o n
7.30. Xn=2 ey



8 HYe MICchaId. PoTHE Kblenyra TUKILIEperes.

8.1. Y2, (—1)n+t 2

nn+1)’

8.2. 35, (-1 (F22).

2n+1

1)n+1 . (_1)11
8.3. Xn=2 ln(n+1) 8.4. Xin=3 n(ininn) Inn’
(=D"2 o (="
8.5. Zn 1n n2:1 8.6. Zn=3 (n+)Inn
o _ (D" o (DM
8.7. ans nin(n+1)’ 8.8. Zn:l n¥2n+3
o (- 1)"sm— o
8.9. 1 1#. 8.10. ¥, (—1)" cos6£n.
(="
8.11. Y% 15‘:," 8.12. ¥ 3nm(2n)
8.13. Ly (—1)"tg - 8.14. Yy 20
(="t 0 (="
8.15. Zn 1( +1)22n° 8.16. Zn=1 cos%m'
_4\yn—1
8.17. 30, 2. 8.18. X5, (- 1)
m+1)(3)
o (~DMn+3) 890 T (—1yn ]
8.19. Xne1 e 20. X (D" =

-D"tg; =
821 anlﬁ

8.22. z:;;O(ZL

n+1)22n+1’

nsm(n\/_) - (—1)n
O 826 S
8.25. Z%ozl(_l)n sin Zln 8.26. Zn 1 n2(+511112 n’

sin 3"

8.27. Yo, (—1)"

8.28. Y% (—1)" In (1 + %)

8.29. X ,(—1)* Sinl - tg 8.30. X (=™ (1 — cos—).
Vn

n3
(n+1)!"

8.31. Y2, (—1)"

9 HYBI MICBANII. PoT cymMMachIH a Terasuiere O€IoH UCAILIAre3

_q\n+1
9.1. 2;‘;1(—1)”“%, a = 0,01. 9.2. 3% ¢ 113 , a =001

9.3. Yy (-1 ——, a = 0,001. 9.4. Y (="

o )3, a = 0,001.

n'(2 +1)’
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2n+1
n3(n+1)’

9.5. Y= (="

1)"

a =0,01.

97an

(-1)"n
9.9. Xin- 1(2n-1)2(2n+1)2’

a=0,1.

9.11. ¥y oo, @ = 0,001,

1)n

9.13. Y%, = 0,0001.

9.15. Y1 1(( 1))" a = 0,001,

9.17. ¥ Y 4 = 0,00001.

(2n)!2n

9.19. ¥ 1(7})', — 0,001.
o (D"
9.21. Zn=1w, a = 0,00001
[e's) -
9.23. znzoﬁ, a = 0,001.
9.25. 3=, (”1)"; , @ =0,001.

0.27.¥= M = 0,01
27. Y01 —~ o @ =001

3
9.29. ¥ Ogoggfgg, = 0,001.

(1)n

931 B0 (e @ = 0,001,

10 Hubl MICcHAId. TuresnekHeH mepeciereH mcoOariarsi3. (XKasam Oyuibim

a = 0,001.

9.6. N 1(( D™ & =0,0001.

2n+1)!’

9.8y L™ 13?”“ @ =01

9.10. Y 1(( D & =0,0001.

2n+ )1’

0.12. 55,5 (-2)", a =001

n
914. %5, (~3) , a=0,,

N
wilnN

9.16. X2 T2, @ = 0,01.

(=)™ (2n+1)
!’

9.18. Y%, = 0,001.

9.20. z;f:l%, a = 0,001.

_cosmn_
3(n+1)’

9.22. Y% =T | 4 = 0,001.

9.24. z;*;;lM, a = 0,01.

n3

9.26. zs;;o((‘i @ = 0,001.

n+1)n’

9.28. T, 2

Py = 0,01.

9.30. X520 2, @ = 0,01.

2 )

Hanam6ep siuco Ko OvireceH KyJulaHraHia TaObuIraH p caHbl TOpa)

10.1. llm—=0

n—oo N

10.3. lim 2= = 0.

n—-oo nn

105. lim &

n—oo 2n?!

= 0.

10.7. lim &

n—-o 5

= 0.

10.2. llm—=0.

n—oo (2n)!

10.4. lim 2V~ _

n—oo (27’1 1)'

10.6. lim

n—oo (71')2

= 0.

10.8. llm—=0

n—-oo n!



(n+1)!

10.9. lim ——= =0,
n-oo N
. (2n—-1)!
10.11. lim = 0.
n-oo N
10.13. lim &2 = 0.
nosco 2M
5
10.15. lim —=—— = 0.
n-oo (2n)!
10.17. lim &2 = o,
n-oo N
10.19. lim &8 = 0,
n-oco N
 (an)!
10.21. lim =~ = 0.
n—oo

3

10.23. lim = = 0.

2
n-ooo 4M

10.25. lim &2 —

n—-oco nm

0.

10.27. lim & _

nooo nm

0.

10.29. lim

10.31. lim =0

n

10.10. lim —— =0

nooo (2n+1)!

10.12. lim 87"

n—oo (2n—1)!

= 0.

10.14. lim =2~ = 0.

10.16. lim *— = 0.

10.18. lim

n—oo (2n-1)!

10.20. lim 2" — ¢

n—>oo (27’1+1)!

= 0.

n

10.22. lim —— =10

n—oo [(M+1)!]2

10.24. lim = = 0.

n-ooo 21

n

10.26. lim —— =0

nooo (2n+3)!

10.28. lim =MV —

nooo (2n+1)!

n

10.30. lim

n-oo [(n+2)!]?

= 0.

11 Hye MICchaId. DYHKUMOHAIb PAT XKbIETY OJIKICEH TaOBITHI3.

11.1. Z?;lL)nl'

(x+n) 5
[o'e} n =
11.3. Zn:l n+1 (3x2+4x+2)"
115 Z?]?:l 1J_an'

11.7. Y= JW

11.9. Y74 — (ﬂ)n

n+3 \1-x

1

11.11. Y7,

3\/n2+\/ﬁ+1

/N

o0 (_1_)71
11.13. 374 e

)2x+1'

90

11.2. ¥ (ﬂ)n

2n—1 \1+x

n+1

114, ¥, 5o (6 —4x + 6)".

w N+3 1

11.6. Zn:l n+1 (27x2+12x+2)"
w n2" 1

11.8. Zn:l n+1 (3x2+8x+6)n.
o (x2—6x+12)"

11.10. Zn:l m

11.12. Z%Oﬂﬂ

(x+n)3’

o (x%2=5x+11)"
11.14. 74  5n(n2+5)



(n+x)™
nn

11.15. 3%,

oo -
11.17. znzléﬁ—)

n)2’

11.19. ¥ 22

11.21. 3%,

2”( 2M(n2+1) +1)

1
n3 +2 (3x24+10x+9)™

11.23. 3%,

o 1
11.25. 2in= (x+n)(x+n+1)

_x
n(n+eX)’

11.27. 3%, —*—

11.29. o

- 1
(n—x)3

11.31. zﬁzlﬁ

(25x2% + 1)™.

_r
nn+x)’

11.16. ¥,

1+x™

11.18. ¥, =

11.20. Z%":ln,Tﬁ_l

3
w Yn
11.22. Zn=1ﬁ-

11.24. ¥ C

x+2n

|| ™+ x|

11.26. Ty

11.28. zs;;l(n(‘i

—eX)(n?2+1)’

e

3nx42’

11.30. ¥, 2

12 H4e MICchaJId. DYHKITMOHATH PAT XKBICTY OJKICCH TAOBITHI3.

12.1. Z;’l":l%xz" sin(x + n).
12.3. Z?{;lﬁx‘m cos(x + mn).

125. Y, o xt

12.7. ¥, i/:_nxzn cos(x + mn).
12.9. ¥, 2"x3" sin %

12.11. ¥, 23"x" sin 27"

12.13. 3, 3"x g =,

12.15. T30 x*Mg =

12.17. ¥, 16™x3™arc sin %
12.19. Yo 2" xMarctg %

12.21. 350, 27 x3"arctg %

"sin(3x + mn).

91

12.2. Z;?:ltl—nx‘m sin(2x — n).
w (5\"

20 32 () 2

12.6. Z,‘f’:l%xzn sin(5x — mn).

12.8. Z,‘fﬂ%xzn sin(3x — mn).

12.10. Y2, 3%"x™ sin %

oo .3
12.12. ¥, 3"x3" sin \/—;

12.14. 37, 8"x g =,

12.16. ¥, 2™x3Marc sin —n.
12.18. Y5, 32" x5 arcsm\/—H
12.20. ¥o_, 2™x3Marctg

2(n +3)

12.22. Y- 1—sm Tx.

cos(x — mn).



12.23. 3%, 8™n? sin3" x.
12.25. 3% 13 g2y,
12.27. Yo 1—sm "x.

12.29. Ty —tg"x.

n

12.31. zﬁzl%tgn(zx)

12.24. zslej—;smm(zpc).
12.26. Y74 721—: sin™(3x).
12.28. 5y — 1" (2x).

%tgnx.

n-32

12.30. Y%,

13 Hue MacKaI3. DYHKOMOHAT PAT HKBIETY OJKICEH TaObIThI3.

n2

13.1. Y% 2n’Vx —2-e &-13,

n

133. 32, (1+ %)n 57 G,

135. Yo, e~(1=xva)"

137, ¥, 5o s
Y n=1 .

13.9. Yo, 5™ arctg

7nx( )

1311 3, (1+ E)n 372,

13.13. 7, ™ 2sinl12)
n=1

13.15. Z%ozl (ln(1+%)+lnln x)n.

1

1317. 532y ——

—-1n n+1

13.19. ¥,

ensnlx

1321, Y= (—1)n3 " n(1+3)

13.23. Y- 1n arcsm—

13.25. 3%, (-2

n? -(lnﬁ) .

92

In
13.2. T,

134. ¥ n*Vx—1- ez,

n

136. 32, (1+ %)" 36D,

1

1

oo 1
13.12. Zn:1 m.

13.14. 7% (—~1)™*e "eosx.

nxlnn

13.18. )7, sin

13.20. 72, (=175~ ().

)

enx

13.22. ¥,

13.24. ¥, n**arctg 2%

n

13.26. Y- nln (x — %) - elnx,



13.27. By .

13.29, Y=, ¢~ (simi),

1331 35, (3+2)" - 47,

13.28. Y=, (~=1)n5~"(In3z),

( 1)n+1
ln(1+x2)

13.30. ¥,

14 H4ye MIchaId. DYHKIMOHAIB PAT XKbIETY OJIKICEH TaOBITHI3.

(n-2)3(x+3)?"
2n+3

14.1. Yin=a

(x 1)211
non

14.3. Yooy

145. ya, (—1r S22

2n

n3+1

(x+5)2” 1
4an(2n-1)"

149. Y%,

(x=2)"
(Bn+1)2n’

14.11. ¥,

14.13. T, (x + 5)"tg ox.

0 1
14u15.§}n:1;:;q;:335;

2
(x+2)"
nn

14.17. ¥,

(3n-2)(x-3)"
(n+1)22n+1 °

14.19. ¥,

1

14.21. Y7, (n+2) In(n+2)(x—3)2"

2
(x—4)"
nn+1 )

Vn+1

3n(x+3)"

14.23. Y%,

14.25. 3%

3n+5

14.27. 2n- L 2n+9)5(x+2)2n”

(x+2)™
(2n+1)3n’

14.29. ¥

(n+1)5x2n
2n+1

14.31. ¥,

93

14.2. Z;f:lw_

(n+1)5™

2n+3

14.4. Zn 1m

(X—5)2n+1

3n+8

14.6. Xn=1
148. T, =

_\2n-1
14.10. ¥, ((" 2

2n2-5n)4m

3n(x 2)3n

14.12. 57, o=

14.14. >, si

14.16. ¥, 3V x™

14.18. T2y s

+1)!
w _ (x-5"
14.20. Xne1 G ey
_r
2nn2 (x+2)n.

14.22. 3

n5
14.24. 350, =

4N (x+1)%"

14.26. ¥,

n2+1
5 (x44)""

14.28. 3%,

n (x 3"
( 4+1)2'

14.30. Y74

( + 5)27’l+1



15 Huye MachbaId. buiremomo HureseHmo QyHKIHOHANH poTHEH [0,1]
KHCEMTICCH/IO THUTe3 KbICITaHbIH McOaTnare3. HUHAM 1 e4eH Kanablk OybIHHBIH

abcomroT kpiiMMaTe Vx € [0,1] eudeH 0.110H Keuepok?

15.31. = (=1)" 5

X

n
n3—-6

151 $5 (-1 152, 35, (-1 .
153, T (1" e 154, B (-1 =
155. T (-1)" e 156. T (-1" 5y
15.7. T (- )" 2 158, Ty (1) 5=
159, To, (-1 = 15.10. z;*:zl(—1)n3;‘:_7.
15.11. 7% (=1)" m"fw. 15.12. Y2 (=1)" 6;‘:3.
15.13. ¥, (=1)"+ ::_4. 15.14. X2y (D"
15.15. $°_ (—1)" Snxflz. 15.16. Y2 (= 1)" 6;‘:.
15.17. 3% (=1)" Szig. 15.18. Y2 (= 1)" 6nxf10.
15.19. Y2 (—=1)" 4;“:. 15.20. ¥, (—1)" 5;‘:7.
1521 N2y (D" 15.22. 3% (—=1)™ Jﬁ
15.23. X2y (D" 2 15.24. ¥%_ (=)™ J%
15.25. N2y ()" . 15.26. Y= (= 1)™ Jﬁ
15.27. ¥ (—1)" 5 87’1“:_12. 15.28. ¥ (—1)" 5 ::_3.
15.29. ¥, (—1)" 9:_“15. 15.30. 1%, (= 1)™ 10212'




16 HubI MACcBAIA. brupenron GyHKenoHaNb POT 6YEH MAXKOPUTAP PIT TO3EPT

hom KYPCITCIII'OH KUCCMTA9 TUI'C3 KbICIITaHbIH I/IC63,TJIapFa.

+1cosnx

16.1. Yoo 03—,

n>+1

[0, 2].

163. 2,2, [-2,2].

o | 1 1
16.5. anlxn.; [_EFE]

0o _1\n (x=3)"
167 Zn:O( 1) (2n+1)\/mi [Zr 4]

(x 1)271.

16.9. Yooy =2, [-1,3].

(x=2)2"
n+1)2in(n+1)’

16.11. 32, (—=1)"

zn 1x2n 1 1 1

16 13 Zn 1W, [_E,E].

(x+5)2n-1
nz4n

16.15. Z?lo=1 ’ [_71_3]
_ n-1,n
16.17. 35, S -1,

(x 2)%n 35

’ [EJE]

1, 3].

16.19. ¥ (-1 !

n

(x=2)"
(2n-1)2n’

16.23. zﬁzlﬁ, -1, 1].

2

16.25. 5502,

16.21. ¥,

[-2,2].

(x=D™
2" (n+3)’

16.27. ¥, [0, 2].

16.29. Z?f:o(—l)n_l n(x+2)"

(n+1)3 n+2

, [—3,—1].

(x+1)™
1) Iin2(n+1)’

1631 Y71 o [—2,0].

1, 3].

-~ n 3 3
16.2. Zn::l%) [_E;E]

o4 5t () 20

166 2 S, [-1,6].
o (T—x)
16.8. Zo? [0, 7].
16.10. N5 1”'(’;23) -5, -1],
16.12. ¥ 1 , [-3,3].
o Xn_l
16.14. Ny ———, [-2,2].
. (9c+2)”2
16.16. Yoy ———, [=3,-1].
o (n+1)*x"
1618 X0 [-33)
16.20. X2, E20 [—6,-4].
w (x+1)sin®nx
16.22.anle, [—3, 0]
o (x+5)"
1624 Zn=om, [—6,—4].

16.26. T3 (sin ) (x — 2)*, [1,3].

(x+1)2"
4n

16.28. Z‘;.lo=1 ’ [_11 0]

16.30. 1= O(xvi

[2, 4].

17 Hue MackaId. PoT cymmackin Tabapra.

170 T (- (14 2) xm 1,

17.3. ¥, (—1)"+! (% - i) x"+2,

n+2

xZTL

(_1)n—1x2n—1

17.4. ¥,

4n(2n-1)



w 1+(=D"
17.5. 2n=0 szn-l_l.

(_1)n—1xn

nn-1)

17.7. ¥2.,

17.9. Z;.lo=1L

nn+1)’

x2n+2

17.11. Zn=0 m.

xn+1

17.13. 3o, (=D

nn+1)’

2n-1

17.15. zﬁzlm.

1747 55, [1 + (‘13:1“] X1,

(_1)nxn+1
n+1)(n+2)’

17.19. ¥,

2n+1

[o'e) X
1721 35 57,

xn+2

17.23. Zn:O m

xZn

17.25. anz m.

(_1)n+1 COSn+1 x

nn+1)

17.27. 3%,

0 3"
17.29. Zn:O W

x2n+2

17.31. Zn:O m.

176. Y, ()" (1) =

xn

o 1D
17.8. Zn=0 szn-l_l.

(_1)n—1x2n+2

17.10. ¥,

16"(2n+1)

1

17.12. 3= (—1)"1 (% + —) X,

n+1

e —-nx

17.14. 5

17.16. ¥, [(—1)" + %] x2",

(_1)n+1
n(n+1)xn+1’

17.18. ¥,

17.20. Y2, Smtx

nn-1)’

17.22. 7%, (% + L) X,

n+1

17.24. 32, [27 + %] X",

0 X

17.26. Srr o

(_1)n+1tgnx
nn+1)

17.28. ¥,

n+(-D" .

n(n-1) x

17.30. ¥,

18 Hue MachaId. Pot cymmackin Tabapra.

18.1. ¥%°_,(4n? + 9n + 5)x"t1,

18.3. Yo o(n? + n + 1)x™*3,
18.5. ¥%_,(n* + 5n + 3)x™.

18.7. ¥ o(3n? + 8n + 5)x™*2,
18.9. Y% _,(2n? + 7n + 5)x™*1,

18.11. ¥ n(2n — 1)x™*2,
18.13. ¥ ,(2n? — n — 1)x™.
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18.2. ¥ o(3n% + 7n + 4)x™.
18.4. ¥ ,(2n? + 4n + 3)x™*2,
18.6. Y_,(2n? + 5n + 3)x™t1,
18.8. ¥ o(2n? + 8n + 5)x™.
18.10. ¥ ,(3n% + 7n + 5)x™.
18.12. ¥ ,(n? —n + 1)x™.

18.14. ¥_,(3n% + 5n + 4)x™+1,



18.15. ¥ (n? + 7n + 4)x™. 18.16. Yo ,(2n? — n — 2)x™*1,

18.17. ¥ ,(2n? + 2n + 1)x™. 18.18. ¥ ,(n? + 2n — 1)x™*1,
18.19. ¥%°_,(n? + 2n + 2)x™*2, 18.20. ¥°_o(n? + 4n + 3)x™*1,
19.21. ¥ ,(n? + 5n + 4)x™*2, 18.22. ¥ ,(2n? — 2n + 1)x™.
18.23. Y% o(n? — 2n — 1)x™*1, 18.24. ¥%_,(n? — 2n + 2)x™.
18.25. ¥ ,(n? — 2n — 2)x™*1, 18.26. Y>°_,(4n? + 6n + 5)x™.
18.27. ¥ ,(n? + 6n + 5)x™*1, 18.28. ¥ n(2n + 1)x™*2,
18.29. ¥%°_,(2n% + n + 1)x™*1, 18.30. ¥, (2n% + n — 1)x™.

18.31. ¥°_o(n? + 9n + 5)x™*1,

19 nubl Machamd. DyHkiusHe TeHnop PITEeHO X JOpaKAIope OyeHua

TapKaTbIpra
191, —>—. 192, X
20—x—x 4—5x
19.3. In(1 — x — 6x2). 19.4. 2x cos? (g) —x.
195 22 _ o, 19.6. ——.
x 12+x—x
X _ 2
19.7. T 19.8. In(1+ x — 6x°).
19.9. (x — 1) sin5x. 19.10, 371
X
19.11, —>— 1912, 7——.
8+2x—x 16—-3x
19.13. In(1 — x — 12x2). 19.14. (3 + e™¥)2,
19.15, 2% _ 1 19.16. ——.
X 12—x—Xx
19.17. x4 — 3x. 19.18. In(1 + 2x — 8x2).
19.19. 2x sin? (g) - x. 19.20. (x — 1)shx.
19.21, —— 19.22. x3/27 — 2x.
6+x—x
19.23. In(1 + x — 12x2). 19.24.33% _ cos53 x.
19.25, XX, 19.26. ——.
X 6—x—x
19.27. /16 — 5x. 19.28. In(1 — x — 20x?).
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19.29. (2 — e*)2. 19.30. (x — 1)chx.

19.31.

2xx2

20 Hue Machamd. MuTerpannsl 0,001 Teromiek 0e1oH HCIIIIIPTD.

20.1. foo’le‘6x2dx. 20.2. foo'lsin(100x2)dx.
1 2 0,5
20.3. [ cosx?dx. 20.4. [ T
2x ml(1+%
20.5. f°“ = dx. 20.6. fj@dx.
02 _3x2
20.7. f e 20.8. [ e dx.
20.9. fo'z sin(25x?) dx. 20.10. fo's cos(4x?) dx.
2011, f e 20.12. 22" dx,
04ln(1+ )
2013, [ =2 dx, 2014, [ 2
03 _py2 04 . (5x\?
20.15. [ e~ dx. 20.16. f,"* sin (2" dx.
0,2 )
20.17. [ cos(25x?) dx. 20. 18f —m
20.19. [* 12 2 ax. 20.20. f;1 2D gy
20.21. [ e 2022, % e~ 5 d
i m 22. [, e v dx.
2
20.23. fo's sin(4x?) dx. 20.24. f0'4 cos (%x) dx.
0,5 dx
20.25. [ 4256+x4 20.26. [ 2
20. 27f m 20. 28f \/_
05 32 1 .,
20.29. [ e 25 dx. 20.30. [, sinx?dx.

20.31. [ cos(100x?) dx.
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