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[lepBOoOOpPA3HOS

B kypce anrebpsl # Hauan aHanu3a 10-ro Kmacca Mbl, pyKo-
BOACTBYACH PA3NUYHEIMH (DOPMYIAMH ¥ MDABUIAMH, HAXOMUIH MIpO-
H3BOLHYI0 3a]aHHOH (GYHKINE 1 YOENUIHCH B TOM, YTO IPOH3BONHAS
HMeeT MHOTOYHCIeRARIe PAMERERNA: PON3BOAHAA — 3TO CKODOCTD
IBH:KEHHA, CKOPOCTH IpOTEKaHHA Jioboro mporecca (1d, ofodmad,
CKODOCTD H3MEHEHUA (QYHKIHH), TPOK3BOLHAS — 310 YIIOBOM K0ad)-
(DUIUEHT KACATENbHON K IPadUKY DYHKIUK; ¢ TOMOIIbI0 POUIBO]-
HOH MOXHO HCC/IE0BAT (YHKIIMIO HA MOHOTOHHOCTb H 3KCTPEMYMEI;
[pOX3BOAHAA TOMOTAeT PemaTh 3a7auy Ha ONTUMH3ALHIO.



Ho B peanbBOi #H3HH NDHXOTUTCA DEMATh 1 00pATHbIE 3afAum:
HATDHMED, HADAAY ¢ 3a1a4eH 00 OTHICKARIH CKODOCTH 10 H3BECTHOMY
3AKOHY /IBHAKERUA BCTPEYACTCA 1 385444 0 BOCCTAHOBEHMH 34K0H
IBHKCHNA 10 H3BECTHON CKOPOCTH. PaccMOTPHM OFHY H3 TAKHX
3744,




IIpumep 1. Ilo npamoit aBM:KeTCA MaTepHasibHAA TOUKA, CKO-
POCTh €€ IBMKEeHNA B MOMEHT BpeMeHH ¢ 3afaeTca GopMyaoH v = gt.

Haittu 3aK0H JBH:KEHHA.

Pemenue. Ilycrs s = s(f) — MCKOMHWH 3aKOH JBHXEHHA.
N3secrro, 4ro §'(t) = v(t). 3Haunt, 414 pemeHHA 3a4aul HYKHO
nogo0path GyHKIMI0O § = $(t), OpOM3BOAHAR KOTODOM paBHa gif.
th

Herpyngso moragatscs, uro 8(t) = =-. B camom gene,

2 !
s’(t)=(%—) - %(tz)' - —g— % = gt.
2

Omeem. s = oK



Cpasy 3aMeTuM, 4TO IpHMED PeIeH BepHO, HO HemoagO. M

th
R

MHOI'O permeHu: gob6ad QyHKIUA BUga S =

MOAYYHIN, 9T0 § = =—. Ha camoM jere 3ajiaua HMeeT OeCKOHEUHO

2
gt + C, roe C — npona-

BOJIbHaAsA KOHCTAHTA, MOXKET CIYXHTh 3aKOHOM JIBUXXEHHA, IIOCKOJIBKY

’

2 ’
[%—+C] =(%2-)+C’=gt+0=gt.

Yro6sl 3amaua crajyia 6ojiee onpenesleHHOM, HaM Hazxo 6bijio 3a-
(pHUKCHUPOBATh HCXOAHYIO CUTYAIlUIO: YKa3aTh KOODAUHATY ABMIKyIIeli-
¢ TOYKM B KaKOi-1n60 MOMEHT BpeMeHU, Hanpumep npu ¢ = 0. Ecianu,

g-t2

ckaxem, s(0) = sy, TO U3 paBeHcTBA (1) = 5+ C nonyuaem: s(0) =

=0+ C, 1. e. C=s, Temeps 3aKOH ABH)KEHHS OIpeJeieH OTHO3HAY-

2
HO:S=%~ + So.



B MareMarike B3auMHO 00paTHbIM OIEDAIHAM IPHCBAMBAIT Pa3-
Hble HA3BAHMA, OPHIYMBIBAIOT CTIENMANbHbIE 0003HAUECHNS: HANDH-
Mep, BO3BeJeHHe B KBAXpaT (%) M M3BNeUeHHe KBAJPATHOTO KODHA

(\/; ), cunyc (sin x) u apkcugyc (arcsin x) u 1. 1. [Ipomecc oThicKa-
HUA TIPOM3BOJHOM N0 3aJaHHOM DYHKIUK HA3KIBAIOT Oudeperyupo-
8aHueM, a 00paTHYIO ONepaluio, T. €. IpoLece OTHICKAHHA (YHKIMH
110 3aJaHHON TPOU3BOXHOHA, — UHMEZPUPOBAHUEM.

CaM TepMHH «IPOM3BOZHAAY MOKHO 000CHOBATD ¢IIO-KUTEHCKH»:
(byHKIUA y = f(x) «IPOM3BOTUT HA CBET» HOBYH BYHKIMIO y = f'(x).
Qyrkuua y = f(x) BeCTYmAET Kak OBl B KAUECTBE «PORNUTENA», HO
MATeMATHKH, ECTECTBEHHO, He HA3BIBAIOT €e «POAUTENEM» HIH ¢IIpo-
H3BOJUTENEM», OHH TOBODAT, UTO 3TO, O OTHOMEHHI K (YHKI[HH
Y = f(x), nepeuynniil 06pa3, w1 nepsoofpasnas.



NMoHaTHE NnepBooBpPUIHOM

PyHKUMIO F(X) HA3bIBAIOT NepBOoOOpPA3HOU AASR
PyHKUMU f(x) HaO MHTepBaAAe (a; b), eCAM HO HEM
npon3BoAHAs pyHKuUmun F(x) paBHa f(x):

F'(x) = f(x)

Onepauuio, obpatHyrwo AncbcbepeHUNpPOBAHUIO
HA3bIBAIOT MHTETPUPOBAHUEM.

>




[IpuBesemM mpuMepHL.

1) dynxius y = x* asngerca nepsoodpasHoi A1d QYHKIMH
y = 2%, IOCKOMBKY A BCEX X CIPaBENIMBO PaBeHCTBO (%) = 2.

2) Oyukmus y = x° aBngerca mepBooOpasHol Ang QYHEKIUK
J = 3%, OCKOMBKY A4 BCEX X CIIpABEIMBO paBeHcTso (x°) = 31,

3) yukmud y = sin x ABnAeTcA NepoodpasHOR AN HYHKIUK
J = €08 X, TIOCKOJBKY 1 BCEX X CIIPABE/LIUBO PABEHCTBO (Sin x)' = cos X,



Npumephs

1. f(x) =2x; F(x)=x*
F'(x)= (x°)" = 2x = f(x)

2. f(x)=-sinx; F(x)=cosx
F'(x)= (cos x)' = — sin x = f(x)

3. flx)=6x*+4; F(x)=2x>+4x
F'(x)= (2)° + 4x)' = 6x° + 4 = f(x)

4. f(x)=1/cos’*x; F(x)=tgx
F'(x)= (tg x)' = 1/cos? x= f(x)



[lpaBM1Ia OTbICKAHMA
nepBoob6pasHbIX

ITPABWUJIO 1. Ilepsoobpasrnas cymmov. pagia cymme nepeooos-
Pa3HbLX.

I p mmep 2. Haitru nepoobpasayto and QYHKIHEM y = 2% + €08 X, __

Pemenne. IlepsooOpasuoit Ana 2x cayxur x% mepBooGpas-
HOH /1A COS X CIYKHUT Sin x. 3HauuT, NEpB00OpA3HOH A1 (QYHKIUH
y = 2x + cos x Oyzer cayxuTh QYHKIUA y = x* + sinx (1 BooOme
nio0as GyEKua Bufa y = x° + sin x + C). i



M&1 3HaeM, 9TO moCTOSHHBINA MHOKHUTEIb MOKHO BEIHECTH 33 3HAK
IPOM3BOAHON., JTO MpaBHUJIO MOPOXKAAET COOTBETCTBYIOMIEE MPABUJIO
OTHICKAHUA [1€PBOOODA3HBIX.

[TPABUJIO 2. Ecau F(x) — nepeoobpasnas dxa f(x), mo kF(x) —
nepeoodpasnas 0aa kf(x).

MMpumep 3. Haitru mepBooGpasubie And 3afaHHBIX DYHKIMI:
_ C0SX.

a) y = Hsin x; 0)y = 5 B)y=12x%+ 8x - 1,



Pemenue. a) [lepoobpasHoit a4 sin X CAYKHUT —COS X; 3HA-
auT, AAd QYHKOUHA y = 5sinx nepBooOpasHoi Oyier PyHKIuUA
Yy =-9CosX.

6) IlepBooGpa3Hoii AA €OS X CAYKHUT Sin X; 3HAYUT, ANA QYHK-

VY § = —% cos X nepBoobpasHoil OyZeT QYHKIUA Y = —% sin x.

4
B) IlepBooOpasHoit Aad x3 COyKHUT —’-C4— 1epBooOPa3HON ANA X

x2

CIYHUT -3 nepBoo0pasHoit Ad QYHKIKY y = 1 CaIy»KUT QYHKLIKA Y = X.

Hcnonbaysa mmepsoe ¥ BTOpoe IpaBujIa OTHICKAHUA MepPBO0Opa3HbIX, IMO-

JIYYUM, 9TO TIIePBO0OOPasHOi Aid QyHKumuy y = 12x% + 8x — 1 cayxur
x4

2
Q)yHRunay=12-T+8-—xz— - x, T.e. y=3x*+ 4x* — x (1 BooGmIE

mobaa dyHrmua y = 3x! + 4x% - x + C). |



[Ionyuum eme 0gHO NMpPaBHUJIO OTHICKAHHA MepBOOOPAa3HBIX. MEI
3HaeM, 4TO NpousBogHasd QYHKOMU y = f(kx + m) BHUUCIAETCA O
bopmye

(f(kx + m)) = kf (kx + m).

ITO NPaBHJIO MMOPOXKAAET COOTBETCTBYIOLIEE IPABUJIO OTHICKAHMA

mepBoOOpa3HbIX.

ITPABUJIO 3. Ecau y = F(x) — nepsoobpasunas 014 Qynxyuu
y = f(x), mo nepeoobpasnoii 0as pynryuu y=f(kx + m) cayscum Qyux-

yua y = %F(kx + m).
B camom zere,

( % F(kx +m))’= kF (lex-+m)

k

= F'(kx + m) = f(kx + m).



IIpumep 4. Haiitu nepBoobpasHbie AJaA 3afaHHBIX QDYHKIIUNA:
1 2x

—+1
VY=g  Oy=e’ ; B) y = 2%

. 1
Pemenue. a) [lepsooGpasHoii ana . aBiserca In | x|, smauur,
NJIA 3aJaHHON (QYHKUMU Y =

y= %ln|5x-—6|.

5x — 6 1epBooOpa3Hoi OyaeT HyHKIUA

0) IlepBooOpa3Hon AnA e* sABAseTCA e*, 3HAYHUT, AJISA 3aJaHHOHN
2x

2x
GYHKIHU Y = es ! I1epBo06pPa3HON OyaeT QYHKOUA Y = L e’ “,

VUI Y

i} B _
B) IlepBooOpasHoit ana 2° apnAercs g’ SHAYUT, AJd 33aJaHHOH

1 25 -3x
byHKIUM y = 2°~3* nepBooGpa3Hoil OyaeT QYHKIMA y = 3 Tna’ T €
25 -3x

¥="3mez




TaGavua nepBooBpPa3HbIX

f(x)

F(x)

F(x)

X

n

f(x)

+C X a*+C
n+1 Ina
1
2Vx | Jx Tic I
3 X
sinx +C COs X e*+C e’
—cos x+C sinx C Cx
1 1
log x+C
tgx +C cos °x 9. xlna
1 i 1
—ctgx +C — arcsin x +C >
sin” x 1—x




HeonpeaAeAeHHbIN UHTErpPaA

HeonpeAeA€HHbIM MHTErPAAOM OT HenpepbIBHOMU
Ha uHTepBaAe (a; b) cpyHkumn f(x) HA3BIBAIOT
AIOOYI0 ee nepBoobpa3HYyO OYHKLMIO.

j F(x)dx =F(x)+c

rae C - npon3BOAbHASA NOCTOAHHASA (const).



Mpumepbl
1. | Adx = Ax+C; (Ax+C) =A

Z.Iexdx —e” +C; (eX+C)’ —el

/
3.jsinxdx ——cosx+C; (-cosx+C) =sinx

/

4 4
4.jx3dx=X—+C; X LC =1-4x3:x3
4 4 4
1
cos’ x

S.I 12 dx =tgx+C, (tgx+C),:
COS”™ X



OnpeAeAeHHbIA UHTErpPaA

'j'f(x)dx =F(x)\: =Fb)—-F(a)

— cbopmMyAaa HeroToHa-AenbHUL,A.

[eoMeTpUYECKMM CMbICA OMPEAEAEHHOIoO MUHTEerpaAd
30KAKOHAETCS B TOM, YTO ONpPeAEA€HHbIN MHHTErpaA
paBeH MAOLLLOAM KPUBOAMHEUHOMU Tpaneumm,
06pPa30BAHHON AMHUAMMN:
CBepXy OrpaHM4eHHOU KpuBou y = f(x),
mnpambimu y =0; x=a; x=Db.



BbluMCACHME
OnpeAeAHHOro UHTEerpPaAd

2
I(3x2 —2x +1)dx =(x° —x? +x)‘12 =
1

=(2° -2 +2)(1' T +1)=6-1=5

1_!9(\/x+6)dx =2(x+6;\/x+63 _

_2(10+6)V10+6 2(3+6)J3+6 _80 ., 2
3 3 3 3




NMArowoAb KPUBOAUHEUHOW

TDANeuun T
) 4 A — F(b) —aF(a)
WAL
C
A >
0 (e b a y=0 X
< ’




MArowoAb KPUBOAUHEUHOW
Tpaneumu (1)

A B

0 a b

XY



Naowoas KPUBOAUHEUHONU
y Tpaneuuu (2)
A

Y= ifx)

D/\c

Y =g(x)




NArowoabL XPUBOAUHENHOMN

i Tpaneumn (3)
y"(‘) C =:XX—a X)dx =
W L
A B )
0 - B >
P
y=50 M




I'Ipmv\ep 1% Bb1umcAuTs nrowaas courypnl,
OrPAHUYEHHON AMHUSIMM Y = X2, Yy = X + 2.




[MAOWAAb KPUBOAMHEUHOMU

VA Tpaneuuu (4)

SAEDB N SAEDc + SCDB =




Npumep 2:

A

BbIYUCAUTDb MAOLLLOAL COUTYPBI,
OrPAOHNYEHHOU AMHUSIMM

y=(x—2)2,y=2\/8—x, x=2,x=8y=0

S

DB — “YADC

+ SCDB




BbIYUCAUTD MAOLLLAAbL COUTYPBI,

l'lpmep 2. OrPAOHNYEHHOU AMHUSIMM
y=(x—2)2,y=2\/8—x, x=2,x=8y=0

3

2 4

=j.(X'2)2dX+j‘2\/8'7Xd =(X—32)34_4(8—X}\/8—X8 ‘

3 3 3 3

|_£(4—2)3 (2—2)3}(4(8—8)@_4(8—4) 8—4]_|




