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1. KerMa — KeTJIMKHUHT JIUMHUTH.

1-Tabpud. Uxtnépuii knuknaa & > O con yuyHn myngai 6up N=N(&)
COHU MaBXyj Oynu0, 6apua n>N mnap ydyH ‘Xn — a‘ < & KaOW TEHICH3JIMK

ypurim Oyica, y Xonga a COHMHH {X,} KETMa—KCTIMKHUHI JHUMHUTH [1e0
aramam Ba |im x,, = a ne0 é3unaay.

n—o0
Amanuérna TMMUTIApHU XUCcoOamia Kyiuaara TeopeManapra acociaaHau.
Arap |im X, =a ea limy, =b KaOu JTUMUTIIAP MaBXKy.l
n—oo y—>o0

Oyiica, y Xoia Kyiuaaruiap Xxap JoUM YpUHIU OYiaau.

1. lim(Cx,)=Climx, =c-a(C = const = 0)

2. lim[x, zy,]=limx, £limy, =a=xDb
n—oo n—oo n—oo

3. lim[x,-y,1= limx,-limy,=a-b
n—oo n—oo n—oo
lim x
. X n a,,.
4. lim =2 = = =—(Clim y, = 0)
n—oo Y, Ihm vy, b n->w
y—>oc0
1- mucoJr.

lim 2n+1 _ o OKaHIIUTH KypcatuiiciH Ba N( &€ ) Tonuicux
n—eco N+1

Eunm: Kyiunarn anvipManu Ty3amus:

2n+1_2_ 2n+1-2n+1)  2n+1-2n-2 1
n+1 B n+1 B n+1  n+1
By aiinpmanu MyTJIOK KuiiMaTu Oyitndya 6axoaanimMus.
2n+1_2: 1 _. 1)
n+1 n+1
bynnan:

n+1>1 Eéxu n>1—1=N(5)
& &

UlyHnait ka0, Xap Oup Mycbar COH y4yH IIyHIal | (£) = 1 _ 1 CoHH
Tonmiauke, 6apuya n>N nap yuyH (1) TeHrcu3nuk YpuaiIm 0yiau.

2 —MucoJ1. COHJIM KeTMa- KeTJIUKHUHT JUMUTH TONUJICHH.
(n+3)°—-(n+1)°
n—>w (2N +1)° + (3n +1)°
Eunm: KacpHuHr cypaT Ba MaxpaXuHH COAAaNamITUpUO, cyHrpa
KaCpHHUHT CypaT Ba MaXpaKMHU #n—HUHT 3HT KaTTa Japaxacura oyiamus.




N +9N?2 +27n+27—-n®>—-3n?—-3n—-1

lim 5 > =
n—co 4n° +4n+1+9n° +6Nn+1
6 24 26
. 6n?+24n+26 . T Th? 6
Ly 2 410N+ 2 = im 10 2 13
—< 13Nn° +10n + %134_7_'_72
n n
By epna Ba Oynaan keiinH Kyiugaruiapaad QongananaMus:
a a
- = L — = ' a n
a

3- mucoJ. Kyiimagaru JUMHT XHCOOJIAHCHH.

lim n®> —+/n®+1
n>en® +2 —n
Eunm. KacpHuHr cypar Ba MaxpakKWHU 7-HUHT JHT KaTTa Japa)kacura,
STBHU 1° Ta Gy IaMus.

n*_n°_ 1 T E
r.]2 r.]4 4 n n4 :1

Iim = = lim >
n—>oo n—>oo
3/n6+26_n2 3/1+7_*
N N N n n

4-mucoa. Kyiiugaru JUMHUT XUCOOJIAHCHH.

IimG-/9n% +1 —3n)

=

n—oo
Euur.
lim (~9ON? +1—-3n)(~/9N? +1+3n)
n—> oo V9N2 +1 4+ 3n
2 . 2
— Iim ON“< +1—9n — Iim 1 0

n—>o./9n? +1+3n n—>>*+/9n? +1+ 3n

5 muco. COHJIM KeTMa-KeTJIMKHUHT JUMHUTH XHCOﬁJ’IaHCI/IH:

. 1 2 3 n—1
Ihm e IR -
Eguin:
1+2+3+....+(n—-1) :n(nz—l) hopmynazan oinanaHamus.
. 1 2 3 n—-1 . 1+2+3+...+(n—-1)
lim > +t——S+——5+...+——% |== lim 5 =
n—oo\ N n n n n—oo n
2

— lim PO =D o1
n—>w  2n? n—w 2n? 2

6 — mucoJ1. IMMUTHH XHCOOJIAHT



n—>2 n+2
Iim( j
n—o\ N+ 5

Eunm. YmlOy naumutr Ba Oomika Iy KaOu JUMUTIApHU XHcoOJamiaa

n—o0 n—>0

- \" . - y
lim [1 + j =lim@+n)" =e Kalu KONNO JUMUTIaH
N

dornananamus. bepwiran udonara 1 Hu Kymud xam aiiupuo, aKoHnuO JTUMHUTTa
KEeNTHUPaAMU3.

n+2 n+2 n+2
Iim[1+1j =|im(1+”_2_”_5j =Iim[1+ _7j _
n—oo n n—oo n+5 n—oo n+5

-7
—L.(n+2
n+5 5 ("2 —7(n+2)

= lim (1+ _7)_7 —e N5 —eg7f
n—oo n+5

2. OyHKUMAHUHT JUMUTH

2- tappud. Arap Y = T (X) dynkums x=a Hykranusr Oupop arpoduna
aHUKJIaHTaH OYynub, (X=a HYKTaHMHT Y3UJla aHUKJIaHTaH OVJIMACIuTH Xam
MYMKHH) HCTaliraH Kuuuk &>0 coH yuyH, myHmad O > 0 coH MaBxyn
oyncakw, X —a| < & TEHICU3IMKHA KaHOATJIAHTHPA/IMTaH, Oapua X #= a

HyKTajgap Y4yH ‘f(x) — A‘ < & Ka0M TeHrcH3JIMK Oaxapuica, A ueKkiIn

connn Y = f (x) OYHKUMSHHMHI X=a HYKTaJard JIMMUTH €0 IOpUTUIIaN Ba

YHU KyWujaaruya €3uiiajiu:
Iim f (xX) = A ékxu X —> aoa t(xX) — A

X—>a

7- MHCOJI.

lim x* —16 _ o OKaHuHU Tabpuduan poiisananud ucOoTIANMM3.
x—>4 X% — 4X

x* —16
X% —4x
atpoduna, macanan (3;5) uarepBanaa Kapanuk. Mxtuépuit € >0 HU olamMmu3 Ba

Xakukatan xam, T (X) = byHKIMSIHT X=4 HYKTaHUHT OUpOp

[ (x)— Al HE X = 4 neb Kyituaaruya y3rapTupamMus.

X2 =16 5 (X=X S | x+4 S [x—4
xX? — 4x X(X —4) X X
X € (3;5), spHu Xx>3 HU XUCoOTa 0JICaK, Y0y TeHICU3JIUKHU XOCHJT KHJIaMu3
2
)(27—16 _ o~ x—4 ByHnaH KypuHasnTukn, © = 3 1e6  oicak,
X —4x

|X — 4| < S TeHICH3IMKHU KaHOATIaHTHpaauraH O6apya X&(3;5) map yuyn
yII0y TEHTCU3JIUK Oaxkapuiiaiu.



—2<5=g
3

x°2 —16
2 _4x

bynnan 2 coHu f(x) = X —16 GYHKIUSHUHT X=4 HyKTaJard JUMUTH
—4x
Oynuiy Kenub YuKaau.

8-MucoJ1. DYHKIMSAHUHT TUMUTH XHMCOOJAHCHH.
. X% —3x-2
lim
X—2 X—2
Eunm. bepunran udonara x=2 Hu KyHnO KYHHJATWHU XOCHIT KHJIAMU3.
3
lim > — 3x—2 _ 8—-6-2 _ O . Maskyp aHHKMACHKHHM OYHII ydyH
x—>2 X—2 2-2 0
KACPHUHI CYpaTHHH KyNaWTyBUMJIAPTa AXKPATAMU3:

X°—3Xx—2=x>—x-2x-2=x(x* -1)-2(x+1) =
= X(X=D(x+1) -2(x+1) = (x+1)(x* —=x=2) = (x+1)*(x-2)

JleMak,

3 — —
lim X =3% =2 _ i, (XD (x=2) _ — lim (x +1)2
X—>2 X—2 X—>2 X—2 X—>2
9- MucoJs1. ®yHKIUSTHUHT TUMHTHHU XHUCOOJIAHT.
. /10—-x—-2
Iim
X—2 X —2
Eunit  |5m ¥10-2-2 _ 0 Y 6ynrannuru cababyiv, KaCpHUHT CypaT

X—>2 2—-2 O

Ba maxpaxnun 3/(10 — X)2 + 23/10 — X + 4 udongara xymaiitupamus Ba

KyHujarnra sra 0yiammus3:

(i/le_Z m+2m+4):

;
o (x 2)/(20—x)? +23/10— x + 4)
_lim 10— x—8
2 (X — 2)(\/(10 x)? +23/10 — x + 4)
1 1 1

=—1lim

2 3/(10—x)? +23/10 — x + 4 \/ 2 y23/8+4 T 12

3-tappud. Arap Yy = f(X)dynkuus X HMHr erapnuya KarTa
KuiiMaTiiapuaa aHukjanrad OynuO, ucrtanradn & >0 coH yuyH myHmait N>0
MaBxKyn Oyncaxu, |X| > N TEHICH3IMKHE KaHOATIAHTHpAauraH Oapya X map

y4yH ‘ f(X)— A‘ < & TeHICM3IMK Oaxapuica, y3rapmMac A coH y = f ()



Gynxkmusauar X —> OO narv JIMMMTH JeHMIaqu Ba KyWMIArv4a gsyau:

lim f (x) = A.

X—>0

Arap lim f, (x) = A (zexm) Ba lim f, (X) = B (uexm) maxyxn oyica,
X—a X—>a

y X0JiZla KyWujara teopeMaiap ypuHauaup (@ - 4ekiu CoH €KU co XaM OYITHIIH
MYMKUH )

DIim[f,(x) £ f,(x)]=lim f,(x) £lim f,(x) = A+ B
2 1m0 - f,(0l=1im f,(x)-lim f,(x) = A-B
f,(x) Nmf() A

I' — X—a .
3) 5 f,(x) limf,(x) B

(B =0)

4) VYsrapMac COHHMHI JMMMTH Y3rapMac COHHUHI Y3Ura TEHI SbHU
lim C = C (C-y3rapmac)

X—a
5) §73rapMaCHI/I JUMHT OENTUCUIAH TallIKapura YNKapuIil MyMKHUH.
lim(C- f(x))=1limC-lim f (x) = Clim f (x)
X—>a X—a X—a X—a
(DyHKIII/IHJIapHI/IHF JIMMUTIIAPUHHA xnco6nauma IOKOpHuaa KCITUPpUIITaH
xoccajlapiad TallIKapH, Koo JIUMUTIAP neb aTajlyBuu

x—0 X—»00 X x=0 X

acocJaHraH Kyiuaara gopmynanapaad KeHr (oinaaaHuiagm.

lim(1+ x); :Iim£l+lj =€ Ba lim21X g kKabu (opmynanapiaH Ba yinapra

1) Iingloga(1+x) =log_ e (a>0; a=1)
X—> X
2) im 1n@+>x) _ 4 Y1im@ 1 _ina (a>0)
X—>0 X x—0 X
m _ i . Sihax «
!('_rft‘) X m 5) x-0 X ' ) singx p
7 lim arcsin kx _ y ) fim rCsinx _ 9) lim9% _1
x—0 X x—0 X x=0 ¥
. arctgx : 0"
10)&ﬁ3 Xg =1 11)1%2(1i*;j =€ (e-marypai CoH)
- n X . - 1 X+n
12) Ilm(li;j =e" 13) I|m(1+;j =e

10-mucou. Kyiiugaru JUMUTHHE XHCOOJIAHT.
lirm 2 x +3%/x +B5]/x
x—wo /33X —2 +3/2x—3




Eunmn: bysnai mucoiapay eariniga f (x) = /P, (x) (P, (x) —n —

uy apaxkand Kynxan) QyHkius N/ X" yHKIusS KaOu 4eKCU3IHMKKA
UHTHIMIINHYA 3bTHOOpra onui Goiaanuaup. by xon udonanuur tapkudura
KUPYBUYHU X HUHT 3HT KaTTa Jap>KaCMHU aHMKJIAI Ba KACPHUHT CypaT Ba
MaxpaXUHH LIy Japaxxara OyJIuil HIMKOHUHU Oepaiu.

bepunran Mucosnaa KaCpHUHT CypaT Ba MaXpaXUHU ~/x Ta OyiaMu3 Ba
Kyhnjaarura sra 0yiaMus:

SVx | Rx  B//x

lim 2V X R B SRR
Hw\/sx 2 +3/2x—3 xoe \/3X—2+3\’/2X—3
X X

3\/_ 59/x2 .3 5

= lim \/_ \/_

2
X—>00 3_2+6/(2X—3)3 X—><><>\/3_2+64_12+9 \/_

X 6X3

11-mMuco. OYHKIUSTHUHT JUMUTUHUA XHUCOOJIAHT.
. sin5x
lim—
X0 X* + 71X
Eunm. Axoin0 nuMuTIapHUHT Oupuaad (QoiinanaHaMu3. ByHUHT y4uyH
OepuiraH MUCOJHU Kyhugaruya €310 onamus.

) sin5x sin5x . 5.sin5x
|Im27—| — = lim————— =
x>0 X“ 4+ 77X  x20X(X+7m) *x>05X(X+ 7)

. sinbx .. 5 5
=lim -lim =—

x—0 By Xx—0 X + 71 T

12-mucost. OyHKUMSHUHT JJUMUTH XHCOOJIAHCHH.

()
Im
x—oo\ X +1




13-mucon. OyHKUMSHUHT JUMUTH XUCOOJIAHCUH

Jx%2 —3x+3-1

lim
x—1 In x
Euynm. By ndona OxypuHHMIIMAAry aHUKMacIukaup. by xypuHumgaru
0]

udonara maBxyn (opmynanapmaH xed OWMpWHHM KYymad OyIMalau, NIyHUHT
yYUyH KyWHJIariua aJIMalTHPUII OaxkapaMu3:
X-1=t, Oymman x=t+1. Kypunu6 rypubauku, X ->1 na t — 0.V xonna:

Vx?2 —3x+3-1 Iim\/(t+1)2 —3(t+1)+3—-1

lim

x—1 In x t—0 In(t+1)
G Vt2+2t+1-3t-3+3-1 . t®—t+1-1
t—0 In(t+1) t—0 In(t+21)
Xocun Oynran MGONAHUHT CypaT Ba MaxpaXMHU CYpaTHHUHI KYIIMacura

kynaitupamus Ba lim M = 1 dopmynanan doinanianamMus:

t—0

(\/tz—t+ 1)(\/t2—t+1+1) t? —t+1-1

HO In(t +1) (Wt —t+1+1) 0 In(t +1)(Vt? _t+1+1)

= lim t(t—1) =lim t—1 _i

S0 Int+D)(WE2 —t+1+1) 0 W2 —t+1+1) 2
14 —muconn OyHKUNSHUHT JUMUTH XHCOOJIAHCHUH.

2

a¥’ = —1
tg(InX)
a
0

Eunm: Kypunu6 typubauvku, ~ KYpUHMIIMAArA aHUKMaciauk. 13-

Iim

X—a

MHUCOJIAarura }”/xmam AJIMallITUpUIIT 6a>1<apaMI/I3 Ba

. In(x+1 . a*-—-1
|Im(—)=1; limS "= _ |na kabu
x—a X x—0 a
dbopmynanapaan doranaHaMus.:
X—a=t
) axz—a2 1 X=t+a ) a(t+a)2—a2 1 _ a2+2at 1
im=——-= = lim t+a = lim t+a
X—>a — —0
tg(ln>) |[X @ tg(In——=) tg(in=—_=)
a t—>0 a

OHAM KyWnaaru TeHIIUKIaH QoraananaMus:



Iim f(x) = f(limx) = f(a)- Y xonna,

at2—2at—l at2—2at 1 at2—2at 1
e o Dl Uyl Ut -
tg(lnj tg[ln[+1jj In(+1)
a a a t
S Y
a
at-2at _q cos L. (a2 —1)(t? — 2at)
= lim r —im = t -
7T tg— -~ sin — (t? — 2at)
a a
t t t
t2-2at _q cos—-t(t—2a) —-.a-(t—2a)cos—
o WM~ nalim= e
-0 tt—2at sin — -~ sin —
a a
t
=Inalim a -Itirga-(t—Za):—Zazlna
a

15 —mucos1. ®yHKUMSHUHT JUMUTH XHCOOJIAHCHH.
. AIX+2—+/2
Iim

x—0 sin 3x

0) .
Eunn. (6 KYPUHUIIUAATH aHUKMACJIMKHA YbTHOOpra oyinb, KaCpHUHT

Cypar Ba MaxpakKWHU CYpPAaTHMHHMHT KylIMacura KynanTupamus

“m(«/x+2—\/§)(«/x+2+\/§) X+2—2

= lim =
x—>0 sin3x(v/ X+ 2 +\/§) x>0 5in 3X(W/ X + 2 +\/§)

. 3X 3X 1
=lim

. . 1
=lim——-lim =
x>0 35in 3X(x/X + 2 +4/2)  *20sSin3X x>0 3(x/X + 2 +4/2) 6+/2

!(I_I’)T;[ f (X)] 909 KYPUHUIIIATH JIMMUTIAPHU XUcOoOJamija KydHuaaruiaapHu

BTUOOPTA OJIMII MaKCaira MyBOQUKIUD.
1. Arap lim f (X) = A 6a lim g(Xx) = B uexim immuraap
X—a

X—>a
mapxyn 6ynca, y xomma lim[ f (x)]9 = AB.
X—>a
2. Arap lim f(X) = A=1 sa lim g(Xx) = *oo 6¥yica, y xonaa
X—>a X—>a

m[f ()19 =oo éxu  lim[ f (x)]9 =0

AKAHJIMTHU V3-Y3UaaH KeIu0 YUKaIu.



3. !(lg; f(xX) =16a !(ILQ g (X) = o0, 6¥yuca, y xonaa

lim[ f ()1°* = lim{L+[ f () —11}°7 =

1 ) 9OIIf0-1]

i li f(x)-1

= I|m{[1+ (f(x) _l)]f(x)l} _ ime0ort o1
X—a

16-Mucoa JIMuMUTHH XHCOOJIAHT

Iim(Sm 2x)1+X
x—0 X
Eunmn: by muconna ¢ :Sin2x_ ) =1+ X
() X 9(x) _
lim f(x) = lim 3N2% _ jm 28IN2X_ 5,
X—>0 X—0 X X—0 X

lim g(x) = lim(@+x) =1

x—>0 X

17- Mucoa JIMMUTHM XUCOOJIAHT.
) X+1
lim

x—o 2X +1

)

B £ () = X2 g(x) = x°.
X+

1
X +1 I+ 1
lim f(x) = lim = lim >i=2
X—>00 x—>0 2X +1 x—>002+7
X
lim g(x) = lim x* = o
Jemak, Iim[ X+1j =0
x—>o\ 2X +1

18- Mucoa JIMMUTHU XHCOOJIAHT.

) (x—ljx
Iim
x—>oo\ X +1




. X—1
Bz () =~ 7909 =X

. x—1 ] 1_1
lim — lim X _1;
x—oo X 4+ 1 X—>ool+£
X
lHMm X = oo

X—>00

Jemak, 6-MHCOJI KypcaTUiIranaeK XucooIanmMus.

. x —1)* - X —1 X
lim = lim|1+ —1| =
x—oo\ X +1 X —>00 X+1

—2X
X+1)
X+1

_ _2\T=2 lim 2%
= lim< |1+ =eXtl — @
X —>00 X+1

J

e

Ocnatma. Kerma-keTnuk Xxamaa (QyHKIUSITIAPHUHT JTUMUTIAPUHHA XUCOOJaIaa
I0Kopuaa 0a€H KWJIMHTaH MyJioxasajiap etapiv sMmac. Jlumutiapau xucoosamra
noup OomKa KypcarManmapHu Tanaba TaBCus KWIMHAETTaH Xamja OOIKa
amabuérnapnan origananud ypranaau.



Xucod TONMIHPHUKIAPH

1-romumpuk. lima, = a skanauruan ucéoraanr (N (8) - HH
nN—oo

KYpPCATHHT).
3n—-2 3 4n-1
11. a = , a=—. 12.a, = , a=
n-1 2 2n+1
13, n:7n+4, :Z. 14 n_2n—5’ :g
2n+1 2 3n+1 3
7n -1 4n® +1 4
15. 4, = , a=T. 16. @, = , A=
"+l " 3?42 3
9-n° 1 —
1.7. 8, = 5 a=— 1.8 n=4n 3, =
1+2n 2 2n+1
1.9 1-an L 1.10 n 5
= y, d=—— 100a =—, a=-
" 2+4n 2 " n+l
n+1 1 2n+1 2
111. a, = , a=—— 112. a, = , a=—
—-2n 2 3n-5 3
- 2n’ 3n°
1.13 n_122n’ =2 114. 8, =—, a=-3
n“+3 2-n
3
115 a, = : :1. 1.16. a, = En , a=3.
n-1 3 n°-1
4+2n 2 S5n+15
1.17. a, = , a=-——. 1.18. a, = , a=-b.
1-3n 3 6-—n
3-n’ 1 2n-1 2
119 an = 2 a=——. 120 an - ’ -
1+2n 2 2-3n 3
3n-1 3 4n-3
121. a, = , a=-—. 122.a, = , a=
n+1 5 2n+1
1-2n° 1 5n+1 1
1.23. a4, = , d=-——. 1.24. a = , =—,
" 2440 2 " 10n-3 2
2-2n 1 23—4n
1.25. 4, = , a=——. 1.26. a, = , a=4.
3+4n 2 2—n
1+3n 2n+3
1.27. a, = , a=-3. 1.28. a, = , a=2.
6-n n+5



2.3.

2.5.

2.7.

2.9.

2.11.

2.13.

2.15. [

2.17.

2.19.

2.21. |

3n? +2
an* -1

1.29. 8, =

3
.

1.30. &, =

2 —3n°
4+5n%"

2-TOHHIHpHK. CoHin KeTMAa-KeTJUKHHUHT JUMUTHHHA xncoﬁnanr.

- (3-n)’ +(3+n) | 2y 1 (37N —(2=0)
"=>(3-n)" = (3+n)’ = (1-n)* —(1+n)’
lim (3_n)1_(2_”):. 24, lim (1_”)1_(“”):.
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