Bbiuuciienue npeaesion

Memoouueckue yxazanus K 8bINOJIHEHUIO UHOUBUOYATbHO20 3a0aHus Nel
no Mamemamuyeckomy ananuzy

[Tpu BeIYUCIEHUH MTPEAEIIOB (PYHKIMI UCIOIB3YIOTCS CIEAYIOUINE MOTOKEHHS.

1) CgoiicTBa mpeeos:
a)limC = C (C — const);
0) limCf(x) = C-lim f (x);
B) lim(u(x) + v(x) + --+) = limu(x) + limv(x) + - ;
r) lim(u(x) - v(x)-..) =limu(x) - limv(x) - ... ;

M _ limu(x)
v(x)  limv(x)

1) lim

@opmynbl 0) — 1) cHpaBeUIMBEI IPU YCIIOBHH, YTO MPEEIIBI, CTOSIINE B IIPABBIX YaCTAX PABEHCTB,
CyHIECTBYIOT, ¥ uTO lim v(x) # 0.

2) IIpaBuiio BeIUUCICHUS TIpeeia yHKIHUHU:

lim £() = £(xo)

o O o [o')
3) IlpaBumiia pacKpbITHS HEOTIPEIEICHHOCTEH THTIA 5o 1% B TOM umCIIE:

a) 1-it 3ameuaTenbHBIN Npeaen

0) 2-if 3aMeyaTenbHBIN Mpeaen

1 X
lim (1 + —> =e
X—>00 x
[Tpumeuanue: eciii U BEIYHCIICHUH Mpeesia IPoOr YHCITUTENb U 3HAMEHATEIh HE SIBIISTFOTCS

OAHOBPECMCHHO OECKOHEUHO MaJbIMH WU OIHOBPEMCHHO OECKOHEUHO 6OJ'II:IIII/IMI/I, TO MOXHO
IMOJIB30BATHCH CIICAYIOIMUMU IIpaBUJIaMU:

0 [e] 0 [e¢)
:O, — =00 —:0; — =00, —:O, — =00,
a a 00 0

rae a— KOHEYHOE YHUCIIO, 0 — OeckoHEYHO MaJjas BCJIIMYHUHA, OO - OCCKOHEUHO OOJIbIIAs BEIMYHMHA.

4) Tabnuia S5KBUBAJIEHTHBIX OECKOHEUHO MaIbiX (X— 0):

Sin o« ~ o« ; tg X~ o ; arcsin « ~ o« ;
°<2

arctg € ~ « ; 1—coso<~7; a*—1~xlna;

eX — 1~ o ; loga (1400) ~ — In(1+00) ~ o ;

(140" — 1~n o ; ViFo— 1~ Vifo— 1~



5) Ipaswito JlomuTans:

u(x)  limu'(x)
MY T lim v (x)

Ilpumep 1. Beraucouts npeaen
" 8x°5 +9x3 —15
im
x-13x7 — 11x* + 8x
Pewenue. IlonctaBuM BMECTO X YUCII0, K KOTOPOMY CTpeMHTCS X, T.€. 1:

8x° +9x3 — 15 8-1°4+9-13-15 2
_ f e »

li = -
*3x7 —11x* +8x 3-17—11-1°+8-1_ 0

OrtBer: ©

Ilpumep 2. Beraucnuth npeaen

i x?+2x—35
xl—r>r£15 x4 - 25962
Pewenue. TIoncTaBUM BMECTO X YHCIIO, K KOTOPOMY CTPEMHUTCS X, T.€. 5:
" x*+2x—-35 5*+2-5-35 0
#o3 x*—25x2  5%—25-52 0

0
HOJ'Iy‘II/IJ'II/I HEOIIPCACIICHHOCTDb 6 , KOTOPYIO H606XO)II/IMO PAaCKpbITh, BBIACIINUB B YHCIUTCIIC U

3HaMCHATCJIC «HYJ'IGBOI\/’I» MHOXXHUTECJIb 1 COKPATUB €T0.

Pa3oskuM Ha MHOKHTENN YUCIHUTEND Y€PE3 KOPHH X1 M X, KBaJIPaTHOTO TPEXUIEHA MO M3BECTHOI
popmyne ax? + bx + ¢ = a(x — x1)(x — x3):

x?4+2x—-35=0 => x;,=-7; x, =5. Tak kak ko>pdurment npu x* pasen 1 (a = 1),
TIOJTyYaeM JIsl YUCIHTENS:

x2+2x—-35=(x—x)(x—x,) = (x+7)(x = 5)
Pa3oskuM Ha MHOKMTEIN 3HAMEHATENb:
x* —25x% = x%(x? — 25) = x?(x — 5)(x + 5)

IloacraBus TMOJIYYCHHBIC BBIPAKCHUA B HCXOIHBIN npeacii U COKpaTruB 06H_[I/II7I MHOXHUTCIIb,
MOJIy4YnM:

i x*+2x-35  (x+7)x-5  (x+7) (5+7) 12 6
x0s x* — 25x2  xosx2(x—5)(x+5) xosx2(x+5) 52(5+5) 250 125

6
OtBeT: — .
125



Ilpumep 3. Boraucnute npeaen
12x7 +13x3 — 15

y
i 6x7 + 112 + 7x

Pewenue. HO,I[CTaBI/IB BMECTO X YHCJIO, K KOTOPOMY CTPEMHUTCS X, T.€. O, ITIOJIYUYHUM

(o]
HCOIIPCACICHHOCTD = "
HJ’IH PaCKpPLITHUA ITOH HCOMPECACIICHHOCTH Pa3aCInuM YUCIIUTEIb U 3HAMCHATECJIb Ha CTapIIyIO

CTeNeHb X, KOTopas ecTh B JJAHHOMN Jpo0H, T.e. Ha X .

7 3
C12x7 +13x3—15 1)2;; 1,3;—376—,16—5 . 12+,1C—i’—)1c—§ 12+§—%5 1240-0
e T 17 7% B 1z 7x AT AT 7 1.7  6+0+0
74-7-1—7 6+F+F 6+a+;
_?_2

Ortser: 2.

Ilpumep 4. Boraucouts npeaen
tg24x
im———-———
x-0Xx - sin12x
Pewenue. IloncraBuB BMECTO X YUCIIO, K KOTOPOMY CTPEMUTCA X, T.€. 0, MOJIyduM

0 :
HEONPENENEHHOCTh ~ , T.K. tg0=0 u sin0 = 0.
Jl51g pacKpbITHS 3TON HEONPEIEIEHHOCTH UCIIONIb3yeM |-i 3aMeuaTenbHbli peesn B BUe

~ sinkx
im =1
x-0 kx

VYurem Takke, uto lim,_,ocoskx =1

2 L2 : 2
sin“4x sin“4x sin 4x
tg?4x . Cc0s%4x 12 . sin®4x ( 4x )  (40)°
= ——=—=— = = lim————=lim . =
_sinl2x

lim— = > =lim———= - =
x-0x +sinl2x x-0x-sinl2x x-0x-sinl2x x-0x-sinl2x x-0
X VIR 12x

sin 4x sin 12x
=1, ¢ y4eTOM COKpPAILECHHUS X IMOTYyUNM:

Tax xak limxﬁoT =1 u lim,_, o
_ 12-(4x)2_ _ 16x2_16_4
ST aDox-1-12x  xw012x? 12 3
Ortser: = .
3
Ilpumep 5. Beraucnuts npeaen
2x-3

x+ 8
lim( >
x>0 \x + 5



Pewenue. TToacTaBUB BMECTO X YHCIIO, K KOTOPOMY CTPEMHUTCS X, T.€. 00, TIOJIYYUM
HEOIPEeaCIEHHOCTh 1%,

J71g pacKkpbITHS 3TON HEONPEICTIEHHOCTH Npeo0pa3yeM OCHOBAHUE CTETICHHU, 3aTEM MPOBEAEM
3aMeHy MepeMEeHHON U UCTIOIb3yeM 2-i1 3aMedaTeIbHbIN Mpeien B BUIe

_ 1\*
Iim(1+-) =e
t—oo t
B cooTBeTCTBUM C U3JI0KEHHOW MOCIEI0BATEIIBHOCTHIO PEILICHUE UMEET BUJL:
2x—-3 2x-3 3 2x-3

. /x+8 . /x+5+3 x4 5 3\ _ 3
llm( ) = lim (—) = hm( + ) = lim <1+ ) = .-
x>0 \X + 5 x>0\ x+5 x»o\x+5 x+5 x— x+5

. 1
[IpoBenem 3aMeHy MepeMEHHOM, TTOJICTABUB BMECTO BTOPOTO CJIAraéMOro B CKOOKaX BBIPAKEHUE o

U BbIpa3uM X uepes t :

3 1
=— => x+5=3t => x=3t+5;
x+5 t
X — 00 => t > oo
[Tomy4yrm HOBBIH Tpee:
1,2(3t+5)-3 1) 6t+7 16t 1 1,6t N
lim (1 +—) = lim (1 +—) = lim (1 +—) -(1+—) — lim (1 +—)  lim (1 +—)
t—oo t t—oo t t—o0 t t t—oo t t—oo t

1\5\°
(i) e

Otser: e® .

Ilpumep 6. BorauciuTh npenen

. arcsin3x? - tg5x
im
x~0 T+ 2023 — 1

Pewenue. IloncTaBuB BMECTO X YHCJI0, K KOTOPOMY CTPEMUTCH X, T.€. O, MNOJIy4YruM

0
HEOIIPCACICHHOCTD 6 .

Jlj1s pacKpbITHS 3TON HEONPEIEIEHHOCTH BOCIIOJIb3YeMCs TaOIHUIeH SKBUBAJIEHTHBIX OECKOHEYHO
MaJbIX:

npu x - 0 arcsin 3x% ~ 3x? tg5x~5x, V1+20x3—1~20x3.
[Tomyunm HOBBIN TIpeaen:

~ 3x%-5x i 15x3_1_ 15 15 3
90 203 xo020x3 %9020 20 4

3
OTtBeT: "

Ilpumep 7. Beraucnuth npeaen



o e¥+3x-1
11m—3
x—0 X

Pewenue. HO,I[CTaBI/IB BMECTO X YHCJIO, K KOTOPOMY CTPEMHUTCS X, T.C. 0, IMOJIYYHUM

i e*+3x—-1 e°+3-0-1 0
=0 x 03 ~0

JU1g pacKpbITHS 3TON HEONPEIEIIEHHOCTH BOCIIOJIb3yeMcs npaBuiioM Jlonurans:

u(x)  limu'(x)
m v(x) limv'(x)

Huddeperunpyem 1o oTAIbHOCTH YUCIUTENb U 3HAMEHATEIb /10 TeX MOp, T0Ka HE UCUE3HET

HEOIIPE/IENIEHHOCTb:
. ex+3x—1_l_ (ex+3x—1)’_l_ e*+3 e’°+3 4
xIE% x3 - xl—r>% (x3)’ - xli% 3x2 - 3- 02 B 0 B

OTtBeT: © .



