I. ITPEJAEJIBI
Teoperuueckne BOnpochl
1. TlonsaTHs 4MCIOBOM moOcCieNOBATENBHOCTH U €€ mpenena. Teopema 00 OrpaHUYEHHOCTH
CXOJALIEHCS OCIEA0BATEIBHOCTH.
2. [lonsitue npenena GyHKuM B Touke. [loHsATHE QYHKIIMU, OTPAaHUUYCHHOW B OKPECTHOCTH

Touku. Teopema 00 OrpaHUICHHOCTH (PYHKIIMH, UMEIOIICH Mpeied.

3. Teopema 0 mepexoie K npejiesly B HepaBEeHCTBAX.
4. Teopema o npeziene MPoMexKyTOUYHON PYHKIIUU.
5. [Tonsitue HenpepsiBHOCTU GYHKIIUU. J[oKa3aTh HENPEPHIBHOCTH PYHKIIUU COS X .
. . . sinx
6.  Ilepsblii 3amevaTenbHbIN npeaen lim =1.
-0 x
7. [lousitue OGeckoHeuno manoil Qynkuuu. Teopema o cBsizu Mexay GyHkiuei, e

npeJienioM U 0ECKOHEUHO Malloii.

8. Teopema 0 cyMMe OECKOHEUHO MAJTBIX (DYHKITHIA.

9. Teopema o npousBeieHUN OECKOHEYHO MaJIOi (PYHKIIMKM HA OTPAaHUYEHHYIO (DYHKIIUIO.
10. Teopema 06 oTHOIICHUM OCCKOHEYHO Majioi (GYHKIMM K QYHKIMH, UMCIOIICH Tpejied,
OTJIMYHBIN OT HYJIS.

11. Teopema o npeaeiie CyMMmBI.

12.  Teopema o npejene Mpou3BeICHUS.

13. Teopema o mpejieie 4acTHOTO.

14. Teopema o nepexo/jie K Mpeeily moJi 3HAKOM HENPEPhIBHOM (YHKITUU.

15. HenpepblBHOCTH CYMMBI, IPOU3BEACHUS U YACTHOTO.

16. HenpepbIBHOCTD CIIOKHOUN (DYHKIIMH.

17. Tlonstue OeckoHeuHO Ooublinoii QyHkIMu. Teopembl O CBSI3U OCCKOHEUHO OOJIBIIUX
GYHKIMH ¢ 6ECKOHEUHO MAJTBIMU.

18. CpaBHeHMe OECKOHECUHO MaJIbIX (DYHKITHIA.

19. DxkBuBajJeHTHBIC OECKOHEYHO Maible (yHKIMU. Teopema o 3aMeHe OECKOHEYHO MaJIbIX
(GYHKIMI SKBUBAJICHTHBIMHU.

20.  VYcaoBue 3KBUBAJIEHTHOCTH OECKOHEUHO MabIX (DYHKIIMMA.

Teopernueckue ynpaxHeHUus

1. Jloka3saTs, uto ecnu llm a, = a, o lim ’an

n — o n —®©

= ’a| . BeITekaer m u3 CYLICCTBOBAHUA

lim |an‘ cymecrBoBanue lim a,?

n — o n —®

VY ka3 aHue. Jlokazath ¥ UCMONB30BATH HEPABEHCTBO



[6]a] <[~ a].
2. Jloka3aTk, 4TO MOCJIC0BATCILHOCTD {nz} PaCXOIUTCHL.

3. ChopmynmupoBath Ha S3BIKE «&—O» yTBepkaenue: «Uueno A He sBusercs

TIPE/ICIIOM B TOUKE X, GyHKUHU f (x) , OIIPCJICJICHHOM B OKPECTHOCTH TOYKH X ).

4. Jlokasarh, 4To eciu [ (x) HenpepbIBHAA (QYHKIUS, TO F ‘ f ‘ €CTh TaK¥Ke

HenpepbiBHas GyHkiys. BepHo in oOpaTHOE yTBepKacHUE?

5. ChopmyiaupoBaTh Ha s3bIKe «E—O» yrBepikacHue: «DyHkius — f (x),
OIIPCICICHHAs B OKPECCTHOCTU TOYKH X, HE SIBJIICTCSI HEIIPEPBIBHOM B OTOM TOUKEY.

6. Ilycte  lim f ( ) a lim (0( ) He cymecTByer. JlokasaTh, 4TO

X —> Xy X —> Xy

lim f(x ( ) ( )He CYILIECTBYET.

X —> Xy

VkazaHue. I[OHyCTI/ITb MPOTUBHOC M UCIIOJIb30BATh TCOPEMY O MPEALIIC HaCTHOIO.

7. Mycrs Gynkius [ (x) UMeEeT npelie]l B TOYKE X,, a (QyHKUUS ¢(x) HE HMMEET

npejena. byayT v cymecTBoBaTh MPEAEIIbI:

D lim [ f(x)+e(x)]: 2 lim f(x)e(x)?

X —> X X —> X

Paccmorperts nmpumep: lim xsin—.
x>0 X

8. Iycts lim f ( )iO, a QyHKIMs (p(x) OcCKOHEYHO Oonbluas mpu X —> X,.

X —> Xy

Jlokasath, 4TO TpPOM3BEICHUE f (x)(p(x) sBIsieTcss OeckoHeuyHO OouiblIoi (yHKIMeH npu

x % xo.
9. sIBnsiercst iu 6eckoHeyHO Ooubimoi npu X —> 0 GyHkuus —cos—?
X X

10.I0yets a'(x) > a(x) u B'(x) > B(x) nmpu x — X,. JHoxaszare, 4TO €CiIu

lim M HE CYIIECTBYET, TO lim M

v ff(x) - vom B(x)

TOXKC HC CYIICCTBYCT.
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19.21. hm](ln2 ex)/( ). 19.22. lim (\/E + 1) .
X = x =1
x3 _1 l/x2 esinf:x _1 x2+l
19.23. lim . 19.24. lim| —— .
x > 1 X — 1 x —1 X — 1
19.25. lim (coszx)tg(x_z). 19.26. lim (arcsinx+arccosx)l/x.
x—>2 x —1/2
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19.27. lim (cosx + l)sm .

x > /2

) x> +2x-3 V=)
19.29. lim| S5——— .
o1 x" +4x -5

2

X P x+1

. e —e

19.31. lim )
x—>1 x_l

19.28.

19.30.

x —>1

2

) 1+ coszx i
lim — | .
x =1 tg TX

lim (% +x— 1)Sin(”/4) .

3agaya 20. Beraucauth npeien GYHKIMKM WK YUCIOBOM MOCICI0BATCIIBHOCTH.

20.1. lim \/4cos 3x + xarctg(1/x).

x>0

lim \/3sinx+(2x—7z)sin

x> /2 2x—71
203, lim 2= Sin”
noe In=3n’ =7
e’ +sin ——-cosn
20.5. lim n_+1

n>e 1+cos(1/n)

3tax +(4x—7z)cos4 a

20.7. lim X—7Z

x> /4 Ig(2+tex)
2 5
209, lim =Y =7

”—”O(n2 —ncosn+1)\/;

20.11. lim (1—cosm)¥n

e op+l-1

1+ coszx

4+(x+2)sin

20.13. lim

x =2

x+2

o U +cosn+3n2 +2
20.15. lim )
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20.2.

20.4. lim

tgxcos(1/x)+ lg(2+x)0

x>0 lg(4+x)

20.6. lim

Y2+n° =21 +3

n— o (n+sinn)\/ﬁ

20.8. lim (sin Vn® +1-arctg

n —» ©

20.10.

20.12.

20.14.

20.16.

. 3sinn++n-—1
lim .

no°  pin+l1

n

2

_|_

x>0

) n
lim

oo 3pt =3 +sinn

3J/tgxarctg 1 +3
lim 2

x>02—1g(1+sinx)’

X

n 1)'
1}

lim ln(2+ \/arctgx'sin—



x>0

: .1 : .1
20.17. lim \/arctgx«s1n2—+5cosx. 20.18. lim \/4cosx+s1n—~ln(1+x).

X x—0 X
1
7 2+In| e+ xsin—
20.19. lim \/2coszx+(ex ~1)sin—. 20.20. lim —
x>0 X x>0 COoSx +SsIinx
) 2 1 Vs
20.21. lim ln[(e —cosx)cos—+tg(x+—ﬂ.
x—0 X 3
1
cosx+ln(1+x) 2+ Ccos—
) X ) cos2rx
20.22. 11mO . ) 20.23. hm1 )
’ 2+e ’ 2+(em—1)arctg
x—1
) - 1 . cos(1+x
20.24. lim \/(es““‘ —l)cos—+4cosx. 20.25. lim ( ) X
x>0 X x =0 . 1
(2+s1n—jln(1+x)+2
X
) : > x+2
20.26. lim 3/1g(x +2)+sinv4—x” cos :
x =2 x_2
2 4+ cosxsin
: oIx—711 : x—=1  x+1
20.27. lim ‘ . 20.28. lim tg| cosx +sin COS :
x> 72 3+ 2xsinx x> x+1 x—1
. ) 1+x
1 Sinx+smzx-arctg ——
20.29. lim [x 2+sin—j+4cosx. 20.30. Iim l—x.
x>0 X x> 1+ cosx

o R +3n—-1+320% +1
20.31. lim - .
n—>» n+2sinn
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