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PyHKUuA. lNpepgen dyHKUUN

DyHKIIMEN Ha3bIBAETCS COOTBETCTBUE MPHU KOTOPOM
Kadscoomy 3HAYEHMIO X U3 HEKOTOporo MHoxkecTtBa D (D &R)
COITOCTABJISAECTCS 110 HEKOTOPOMY IIPAaBUITY €AUHCTBEHHOE
4HUCJIO Y, 3aBUCAIIECE OT X

y=1(x)

X — apryMeHT (PyHKIUHU (HE3aBUCUMas EpEMEHHas)

y — 3Ha4eHue QyHKuuu f (3aBrUcuMas nepemMeHHasl)

D — obnacte onpenenenus pynkunu D (f) — Bce 3HaueHuUs X
Bce 3HaueHus y — oonacte 3HadeHu pyHkiuu f, E (f)



[ padukom QyHKIIMK HA3BIBAETCSI MHOXKECTBO TOYEK
IIJIOCKOCTH ¢ KOOpAWHATaMH (X; y), IZi€ X mMpooeraet
BCIO 00JIaCTh onpeacacHus QyHKuuu f

CnocoOkbI 3a1aHus (yHKIIHH
1. AHAIIMTUYECKUM (PEKYPPEHTHBIN) — (popMyJia
2. I padpruuecknii — rpaduk QyHKIIUU

3. TabnuuHbINM — TaOJIMIIA 3ABUCUMOCTH X U Y



PaccMoTpuM HHTEpBAT C IIGHTPOM B TOUKE X ) U
PaNyCcoM T

OKpecTHOCTBIO TOYKH X Pajinyca I Ha3bIBACTCs
MHTEPBAJ C IICHTPOM B TOUKE X, pajnyca 1, o(X,,)

Ecim paccmarpuBaeTcs OKpeCTHOCTh 0€3 caMOi

TOYKH X, TO OHA Ha3bIBACTCSI IIPOKOIIOTOM (X))

x0-r w0 x4y



[Mpeaen dbyHKUUN
S

Yucno A Ha3weiBaeTcsa npeaeaom pyukuun f(x) B
TOUKe X, €CIU JIs1 JTF000T0 uncia >0, CyrecTByer
OKpPECTHOCTh 0>(), Takasi, YTO BBIIIOJHSIECTCS
HepaBeHCTBO|f(X)-A|<g, 1J1s1 11000r0 X U3 OKPECTHOCTHU
0(X()

—e<f(x)-A<e

A—e<f(x)<A+e

lim /f(x)= 4

X—>X



y=100

A+e

A-&

%0




TeopeMbl O Npegenax

Teopema 0 eTHHCTBEHHOCTH MpeaeIa: €CIU NPEAe
(YHKIIMH CYIIECTBYET, TO OH €IMHCTBEHHBIN (YUCIO A)

lim/(x)= 4

X—>X

Teopema o mpeesie CcyMMbI: €CJIM CYIIECTBYIOT MPEAEIbI
¢ynkui {(x) 1 g(x), TO CylIECTBYET NPEAET UX CYMMBI
paBHBIA cymMe npeaenioB GyHkuun f(x) n g(x)

lim (/(x)+g(x)) = lim / (x)+ lim g(x)

x—>xO x—>xO x—)xO



Teopema o npenesie npousBeaeHNsi: €CIIM CYLIECTBYIOT PEECIIbI
dyHkuui f(x) u g(X), To CylecTByeT Npeael uX MPOU3BEACHUS
PaBHBIN ITPOU3BEACHUIO TIpeaeiaoB GyHKkuui f(x) u g(x)

lim (/(x)-g(x) = lim/(*)- lim &(x)

X—>X X—>X X—>Xg

Teopema o npegesie 4aCTHOIO: €CJIU CYIIECCTBYIOT IPEACIIbI
dyukuui f(x) u g(X) u npenen GyHKIUU g(X) HE PaBEH HYJIIO, TO
CYIIIECTBYET MpeJIesl MX YAaCTHOIO paBHBIM YaCTHOMY IIPEJICIOB

dbyHkui {(x) u g(x) ,

¢)) " lime®)

X=X

lim

X—>Xg



CnencrtBud U3 teopem

CaencrBue 1: MOCTOSTHHBIA MHOXKHUTEIHL MOYKHO
BBIHECTH 3a 3HAK Mpeaeiia

lim( - f(x) =k ]im/(x)

x—)xO x—)xO

CaencrBue 2: €ClIM N HATypPaJIbHOE YHUCIIO, TO

limxn = X, lim” x =" x,

X—>Xg X=X



CaencrBue 3: mpenen MHOTOUIeHa P(x)=ax" +a,x"" +..+a, x+a,

paBeH 3HAUCHHUIO MHOI'OY4JICHA B TOYUKC X
lim P(x) = P(x,)

X=X

Caencrue 4: nipeaen IpoOHO —pallHOHAIIBHON (DYHKITAH

o

paBeH 3HAYCHHUIO 3TOH (PYHKIIMHU B TOUKE X, IPHU

Onpn X=X,

X = X,
€CJIM X MPUHAICKUAT 00JIaCTH OIpeACICHU (DYHKIIUN

limR(x) = R(xo)

.x_)xO



[pumep:
ml5x’ —6x" +x-5)=5-2°-6-2* +2-5=
lun(

x—2

=40-24+2-5=13

T x?—x+1 2°-2+1 4-2+1 3
L L 2-3 -1 -1

=3




[MpousBoaHana pyHKUUM U anddepeHuman

[Ipon3zBoaHass (DyHKIIMK — 3TO MPEAECII OTHOIICHHUS
npupanieHus PyHKIUU K MPUPAILCHUIO apTyMEHTA,
KOI/1a MIPHUPAILCHUS apTYMEHTA CTPEMUTCA K HYIIIO

lim f(xl)_f(x)

Ax—0 Xy —X

= 1'(x)



CBouncTBa Npon3Bo4HOMU
c__

TeopeMa: IIPOMU3BOJIHAA CYMMBI, IIPOU3BCACHUNSI,
HYaCTHOI'O BBIYHUCIIIOTCA 110 CIICAYIOIINUM

(hopmyiiaMm: ,
(w+v) =u'+v'




[Ipon3BogHAs CIIOKHOM (DYHKIIUM:

h(x)= f(g(x))
h(x)= f"(g(x) g'(x)

[Tpumep:
h(x) = (x2 + 1)5
h’(x) = 5(x2+1)4 2x=10x- (x2+1)4



Tabnuua Nnpon3BOAHbLIX
c__

y=c y'=0
y = ax2 y’ =2ax
y :x” yI:nxn—l
= , |
y = / X — ~ |
Z X
po ]
X YET
yv=ax+b Vv =a
y=a y'=a -Inx




X
y==¢€ ]
—1 4 ~ x-Inx
y_ Ogax 1
y=Inx -
= sinx v o
Y = Yy =—sinx
Yy =CO0SX = 1
— COS— X
y=1gx o
Vv = —
y:cl‘gx sinzx
. 1
— . Y=
y =arcsin x | — 2
Yy = arccos x : f




OnddepeHumnan oyHKLUUN
S

HaxoxieHue mpou3BOIHOM HA3bIBACTCS
nudepeHIIIpoBaHUEM

Juddepenumarn — 3T0 IPOU3BEACHUE TPOU3BOIHOMN
(PYHKIIMM Ha IIpUpAICHUE apryMEHTa (OYHKIIUN Y =
f(x)

dy = 1"(x)Ax
PaccmorpuMm pyHKIMIO y = X, Torma y'= 1 = dx = Ax =
dy = f(x)dx = ,  ynowenne mddepenunancs)

d dx



CeounctBa guddepeHumnana

1. Jlubdepenumnan QyHKIUHA — 3TO TJIaBHAS 4aCTh
€€ IpupallcHus

2. Juddepenuman GyHKINN — 3TO JTUHEHHAS
(PYHKIMS MPUPAINCHUS apTyMEHTa WU
KacareabHas K rpaduKy QyHKIHHA —
reomeTpuyecku dy = f'(x)dx - ypaBHEeHHE
KacaTeJIbHOM B cucTeMe koopauHar (dx; dy) =

Y=Y :f'(xo)(x_xo)



BbiuncneHune andhepeHumana yHKLUN

[Mpumep.

y=x

y'=3x" = dy =3x"dx
re
F’:_8:>dF:_8dr

3 3
r r



[lpumeHeHne gudhdepeHumnana K
NPUONNXKXeHHbIM BbIYUCNIEHNAM

Jis dyrkmum y=1f(x) v TOYKH X ) MOXKHO TIPUOIMKEHHO
BBIYHCITUTH 3HAYCHNUC (DYHKIMHU B TOUKE X OJIU3KOM K X, €CITH
3HATh pupanieHne GyHKun Ay Ha [X ; X], TO TO4HOE
sHayeHne pynkuun {(x) =y + Ay, rae y, 3HaueHue QpyHKunmn
B TOUKE X,

[IpnOnukeHHbie (POPMYJIBI OCHOBAaHBI HA 3AMEHE
npupanieHust GyHkiun Ay e€ nuddepenuuanom dy

Ay =1(x) -y,
f(x) -y, = 1'(x,) Ax

f(x) =y, dy =y, +T'(x )(x —X,)



Jms y = x"
(x,+Ax)" = x "+ nXOn'lAX
[Ipumep:

(1,0004)" = (1+0,0004)’ ~1° +5-1*-0,0004 ~ 1+ 0,002 ~ 1,002

(0,997)° =(1-0,003)" ~1° -=6-1°-0,003 ~ 1 - 0,018 ~ 0,982



[MepBooGpa3sHas hyHKLUMN N NHTErpan

1. IlepBooOpa3Hasi 1 HeonpeaeICHHBIN HHTErpal
2. CBOMCTBa HEOMPEASICHHOTO NHTErpaia
3. Tabauia mepBooOpa3HbIX

4. MeTonpl HTHTErPUPOBAHMSA: HEMMOCPEACTBEHHOE, 3aMEHA
MIEPEMEHHOM, HHTETPUPOBAHUE T10 YACTAM

5. OnpeneneHHbii naTEerpai. ®opmyna Herotona — JleliOHuna

6. [IpumMeHeHne onpeneaeHHOr0 HHTErpajia; BEIYUCICHUE
IJI0IIAaAN (PUTYpHl, IJIMHBL T1yTH, 00beMa Tella

7. AnddepeHnmanbHble ypaBHEHUS. YPaBHEHHUS C
pa3ACSIONIMMUCS IIEPEMEHHBIMU






