Уроки 97-98 (лекция)
Тема: Определение первообразной. Основное свойство первообразной. Правила вычисления первообразной.
[image: ]
[image: ]

[image: ]

[image: ]



Геометрическая интерпретация.
Графики всех первообразных данной функции f (x) получаются из графика какой-либо одной первообразной параллельными переносами вдоль оси Оу.
[image: https://ykl-shk.azureedge.net/goods/ymk/algebra/work9/theory/19/1.gif]
Таблица первообразных.
[image: ]
	







Уроки 99-100 (ПЗ № 22)
Тема: Решение задач по правилам  вычисления первообразной.

1. Докажите, что функция F есть первообразная для функции f на указанном промежутке:
[image: ]
Решение:
[image: ]
[image: ]
Решение:
[image: ]
2. Является ли функция F  первообразной для функции f на указанном промежутке:
[image: ]
Решение:
[image: ]
3. Найдите одну из первообразных для функций.
[image: ]
Решение:[image: ]
	Самостоятельная работа.
1. Найдите одну из первообразных для функций.
a)  f(x)=- 4     b) f(x) =2x      c) f (x)=sin x
2.  Докажите, что функция F есть первообразная для функции f на указанном промежутке:
[bookmark: _GoBack]
a) F(x)=x-3, f(x)= - 3x-4, x(0; )     

b) F(x)=, f(x)= x-7, x(0; )
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28. Tpu npaBuna HaxoXjeHUsi NepBoOOGPa3HbIX

OTH NpaBHJIA OXOKU HA COOTBETCTBYIOLME MIPABIIIA (-
depennupoBanud.

Mpasuno 1. Ecim F ects mepBooGpasnas aasa f,
a G — nepsoobpasuas ans g, 10 F + G ectb neppooGpas-
Hast jua [+ g.

HefictBuTenpHo, Tak Kak F' = f u G' = g, 10 npasuily BbIYHCIe-
HHSA NPOUBBOAHOM CYyMMBI MMeeM:

F+G@=F+G =f+g.

Ilpasuno 2. Ecim F ecrs mepsooGpasHas juas f,
a k — nocroaHnas, To QyHKuMa kF — nepsoGpasHas
s kf.

JleficTBITENIBHO, OCTOAHHBIA MHOXHTEN: MOKHO BBIHOCHTH 32
3HAK TPOM3BOAHON, MOITOMY

(kF) = kF' = kf.

181 Ilepnoobpasuan n smrerpaa

IHpasuno 3. Ecim F (x) ects nepBoobpasHas Lis
f(x), a B u b— nocroaunsie, npuuem k=#0, TO

% F (kx+b) ects uepsoobpasuas mus [ (kx + b).

JleiicTBUTEBHO, 110 NPABUIY BEIYMCIEHHS IPOH3BOAHON CJIOMX-
HOll YHKIMHA MMeeM:

[%F(k;\wb)] iF'(kJHLb)-h =f (kx+b).
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- 326. lokaxxuTe, 4TO PyHKIHA FecTb nepBoo6Gpa3Has A yHKIHH f Ha
g yKa3aHHOM NIPOMeEXKyTKe:
a) F(x) = x5, f(x) = 5x*,x € (—o0; 0);

9 a) F(x) = x5, f(x) = 5x* x € (—o0; );

®dyukuusa F(x) = x5 onpegenena npu x € (—oo; o).

i" HaiiaeM npon3BoAHYO 3TOH PyHKLHHU:

E F'(x) = (x°)' = 5x*

. 3nauuT, pyHkuusa F(x) = x5 apnsercsa nepBoo6pasHoi Ana GyHKIUU B
i f(x) = 5x* Ha npomexyTke x € (—o0; ©0) no onpeAeeHHUIO.
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326. JlokaxuTe, yTo QyHKIHUA FecTb nepBoo6pa3Has A QyHKUMH f Ha
YyKa3aHHOM IIPOMeXyTKe:

a) F(x) = x5, f(x) = 5x*,x € (—o0; 0);
6) F(x) = x73,f(x) = —=3x~* x € (0; «0);

B) F(x) = 727, f(x) = x5, x € (o0} @);

r)F(x) = —%X’G.f(x) =x"7,x € (0; ).

a) F(x) = x°,f(x) = 5x* x € (—o0; o0);

dynkuus F(x) = x° onpeaesnena npu x € (—oo; o).

HaiizieM npou3Bo/iHy10 3TOH QyHKIMK:

F'(x) = (x°)" = 5x*

3uauuT, pynkums F(x) = x° apasercs neppoo6paszHoii Anst GyHKIMK
f(x) = 5x* Ha npomexyTKe x € (—0; ©0) 110 ONpeAeNeHHUIO.

6)F(x) =x73,f(x) = =3x~*,x € (0; »);

®ynkuus F(x) = x~3 onpesenena npu x € (0; o).

HaiizieM npou3Bo/IHY10 3TOH yHKIMK:

F'(x) = (x73) = =3x7*

3uauuT, pyHkuus F(x) = x> apaserca nepsooGpasHoit A GyHKUUK
f(x) = —3x~* na npomexyrke x € (0; ) N0 oNpe/eNEHHUIO.
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326. lokaxuTe, 4To dyHKIUA FecTh nepBoo6pa3Has Ansa QyHKUHM f Ha
yKa3aHHOM NPOMEKYTKe:

a) F(x) = x5,f(x) = 5x* x € (—o0; w0);

6) F(x) = x73,f(x) = —3x7%,x € (0; );

B) F(x) = 77, f(x) = x°,x € (—o0; o0);

DF@) = -3 f() = x77,x € (0 ). g
=

a) F(x) = x°%,f(x) = 5x* x € (—o0; o0);

A.;;reﬁ ¥

®yukiusa F(x) = x5 onpesesnena npu x € (—oo; o). [ ][ 315 ) 316 | 317 | =18 |

Haiiaem npou3BoAHY0 3TOM GyHKUMH: | 319 || 320 || 321 || 322 |
F'(x) = (x%)' = 5x* ( \( \( \f )
3HauuT, dynkuus F(x) = x5 aBnserca neppoo6pasHoit A5 GyHKLMM
f(x) = 5x* Ha npoMesxyTKe x € (—00; ) 0 ONpeZeIeHHIO.

6)F(x) =x73,f(x) = =3x~*,x € (0; );

®ynkuusa F(x) = x~3 onpenesnena npu x € (0; ).

HaiigeM npousBoAHy!0 3TOH GyHKIUH:

F'(x)=(x73) = -3x7%

3uauur, dynkuus F (x) = x~3 apnsercs neppoo6pasHoit ana GyHKUMK
f(x) = —3x~* na npomexytke x € (0; ) N0 ONpeAEEHHUIO.
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®ynkuusa F(x) = x~3 onpenesnena npu x € (0; ).

HaiigeM npousBoAHy!0 3TOH GyHKIUH:

F'(x)=(x73) = -3x7%

3uauur, dynkuus F (x) = x~3 apnsercs neppoo6pasHoit ana GyHKUMK
f(x) = —3x~* na npomexytke x € (0; ) N0 ONpeAEEHHUIO.

B) F(x) =327, f(x) = x%,x € (=oo; o0);

Qyukuys F(x) = -;—x7 onpezesieHa npu x € (—oo; ).

Haiigem npousBoAHy:0 3ToH GyHKIHH:

F'(x)=(;x7)':x6 [ ][ 315 ) 316 | 317 | =18 |

[ 319 [ 320 ][ 3z | 322 |
( 1( PRI \( )

3HauuT, PyHkuus F(x) = %x7 SIBJISI€TCSA 11€PBO06Pa3HON A GYHKLUH

f(x) = x° Ha npoMexyTKe x € (—o0; ) N0 onpezeNeHHIO.

r)F(x) = 1x“’,f(x) =x77,x € (0; ).

Gynknusa F(x) = —%x's onpegenena npu x € (0; o).

HaiizieM Mpou3BoAHY0 3TON QyHKIMK:

2HayuT, cl)y!-l@nﬂ F(x) = —%x"'ﬂsnue’rm nepBoo6pazHoit A GyHKIHH

f(x) = x~7 na npomexyTke x € (0; ©) Mo oNpejeeHHIO.
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327. AABnaerca mu Gynxnua F nepoo6pasuoit A1 GyHKIuM f Ha ykazaHHOM
NPOMEKYTKe:

a) F(x) =3 —sinx, f(x) = cosx,x € (—o0; 0);

6) F(x) =5 — x* f(x) = —4x%,x € (—o0; o0);

B) F(x) = cosx — 4, f(x) = —sinx, x € (—oo; );
rFx)=x2+2,f(x)= Z—:J,x € (0; ).

a) F(x) = 3 —sinx, f(x) = cosx,x € (—o0; );

Qyukuus F(x) = 3 —sinx onpeaenexa npu x € (—oo; o).
HaiizeM npousBoAHYI0 3TOH GYHKUMH:

F'(x) = (3 —sinx)' =3'—(sinx)’ =0 — cosx = —cos x.

®yukums F'(x) = — cos x He paBHa GyHKUMH f(X) = cOS X HAa IPOMEXYTKE
x € (—o0; ).

(316 1( 317 1 318 1 310 |
3HauuT, dyHKuusa F(x) = 3 — sin x He ABJIsIETCs NePBOO6Pa3HOMN A/Ist

dyHnxuuu f(x) = cosx.

6) F(x) =5 —x* f(x) = —4x3,x € (—o0; o);

®ynkums F(x) = 5 — x* onpegenena npu x € (—oo; ).

Haiinem npoussojHyio 3Toi GyHKUMM:

F(x)=(GB-x%)'=5—x*" =0—4x3 = —4x3.

®ynkums F'(x) = —4x3pasHa pynkuuu f(x) = —4x3 Ha mpomexyTke x €
(—00; ).

3HauuT, dyHKuMA F(x) = 5 — x* sBaseTcs nepBoo6pasHoit Ans GyHKUKH
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327. ABnaerca mu Gynxuua F nepoo6pasuoit A1 GyHKIUM f Ha ykazaHHOM
NPOMEXKYTKe:

a) F(x) =3 —sinx, f(x) = cosx,x € (—o0; 0);

6) F(x) =5 — x* f(x) = —4x%,x € (—o0; o0);

B) F(x) = cosx — 4, f(x) = —sinx, x € (—oo; );
NFx)=x2+2,f(x)= Z—:J,x € (0; ).

a) F(x) = 3 —sinx, f(x) = cosx,x € (—o0; o);

Qyukuus F(x) = 3 —sinx onpeaeneHa npu x € (—oo; o).

A.;;reﬁ ¥

F'(x) = (3—sinx)’ = 3' — (sinx)’ = 0 — cosx = —cos x. [ ][ 36 [ 317 |( 318 | 319 |

HaiifeM npousBogHyI0 3TOH GYHKLMH:

®yukums F'(x) = — cos x He paBHa GyHKUMH f(X) = cOS X HAa IPOMEXYTKE | 320 || 321 || 322 || 323 |
* € (o0 ). Caz oz \( o |

3HauuT, dyHKuusa F(x) = 3 — sin x He ABJIsIETCs NePBOO6Pa3HOMN A/Ist
dyHnxuuu f(x) = cosx.

6) F(x) =5 —x* f(x) = —4x3,x € (—o0; o);

®ynkums F(x) = 5 — x* onpegenena npu x € (—oo; ).

Haiinem npoussojHyio 3Toi GyHKUMM:

F'(x)=(GB-x%)'"=5—(x* =0—4x3 = —4x3.

®ynkums F'(x) = —4x3pasHa pynkuuu f(x) = —4x3 Ha mpomexyTke x €
(—00; ).

3HauuT, dyHKuMA F(x) = 5 — x* sBaseTcs nepeoo6pasHoit Ans GyHKUKH
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a) f(x) = 3,5;
6) f(x) = cosx;
B) f(x) = 2x;

r) f(x) =sinx.

[ |Axretp:
a) f() =35 aia
O/iHa u3 nepBo0GPa3HbIX A1 GYHKIUH: g
F(x) = 3,5x. BEaA -
Oynkuuu f(x) u F(x) onpeseneHs! Ha R.
Haiiaem npoussoguyio F'(x) = (3,5x)" = 3,5. [ ][ 317 ][ 318 |( 319 |[ 320 |
Gynkuus F'(x) = 3,5 paBHa dyHkumu f(x) = 3,5. | 321 || 322 || 323 || 324 l

3HauuT, dyHkuusa F(x) = 3,5x siBAseTcs nepBooGpasHoit Ans GyHKUUU
f(x) = 3,5 no onpegenenno.

1 1( | 1( )

6) f(x) = cosx;

OpiHa U3 nepBoo6pasHbIX A1 GYHKIMH:

F(x) =sinx —5.

®Oynkuuu f(x) u F(x) onpezenenst Ha R.

Haiiaem npoussoguyio F'(x) = (sinx — 5)' = (sinx)’ — 5' = cos x.
®ynkuus F'(x) = cos xpaBHa GpyHKumu f(x) = cosx.

3HauuT, yHkuua F(x) = sinx — 5 aBaseTcs nepBoo6pa3Hoii A GYHKUMU
£ (x) = cos x no onpezesnenuio.
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T

§7.
ITepBooGpasHuas
26. OnpepenenHne nepeoo6pa3Hoin

Benomuum npumep u3 Mexanuku. Ecin B HauansHblii Mo-
menT Bpemenu t =0 ckopocrs Tena passa 0, T.c. v (0) =0, To npn
CBOGOAHOM NAJICHNN TeNO K MOMEHTY BPeMeHH t Mpoiijier myTh

at?
s(t)= . 1
(t) 2 1)
@opmyna (1) 6euta Haitnena CanmneeM dKCICPHMEHTAIBHO.
JluddepeHNHpPOBAHIEM HAXOAHM CKOPOCTDb:

s (@) =v(t) =gt @)

Bropoe aud)pepeHnnpoBanie faeT yCKOpeHue:
v)=a)=g, ®)

T. €. YCKOpEHNe IOCTOSHHO.

BoJiee THIIMYHO JUISl MEXAHUKM HHOE TIOJIOMEHHE: H3BECTHO YCKO-
penue Touxu a (¢) (B HaleM cjyuae OHO MOCTOSIHHO), Tpebyercs HaltTH
B3aKOH M3MEHEeHHS CKOpocTH U (1), a Takxke HaiiTu koopaunary s (t).
MHpiMu cnoBaMu, 10 3aAaHHOI npoussoanoit v’ (t), pasnoii a (t), Hago
HaiiT v (t), & 3aTeM 10 MponsBoxBOIL §' (1), pasuoit v (t), naiTu § (£).

JInst penleHust TAKHUX 38184 CIYXHT ONEPALNS UNMEZPUPOCAHUSL,
obparnas oncpaunn puddepennuposanus. C Heil Mpl UOZHAKOMUMCH
B 9TOil TaaBe.

Onpepenexuve. dyuxnus F nasbisaercs nepeoot-
pasnod pust pynkumu f HA 3aJTaHHOM NPOMEXKYTKe,
eci JuIs BCEX X M3 DTOrO HPOMEKYTKA

F'(x)=[(x).

3
. Ipumep 1. Odyuxkuus F (x) = 3 ecTh TiepBoobpasuas aiA

dyuxnmn f (x) = Ha WHTEpBAJE (—00; ©0), TAK KaK

1. Nobasnenwe npuveuaruii

&

*| = Loe -

8| %
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s e =7
Bropoe mud)pepeniipoBanie aeT yCKOPEeHHe:
V() =a(t)=g @)

T. €. YCKOpEHNe IOCTOSHHO.

BoJiee THIIMYHO JUISl MEXAHUKM HHOE TIOJIOMEHHE: H3BECTHO YCKO-
peHue ToukH a (f) (B HaIeM cjiyuae OHO MOCTOSHHO), TpeGyerca HalTH
B3aKOH M3MEHEeHHS CKOpocTH U (1), a Takxke HaiiTu koopaunary s (t).
MHpiMu cnoBaMu, 10 3aAaHHOI npoussoanoit v’ (t), pasnoii a (t), Hago
HaiiT v (t), & 3aTeM 10 MponsBoxBOIL §' (1), pasuoit v (t), naiTu § (£).

JInst penleHust TAKHUX 38184 CIYXHT ONEPALNS UNMEZPUPOCAHUSL,
obparuasi onepauun pudpepennuposanusa. C Heil Mbl UO3HAKOMUMCS
B 9TOil TaaBe.

Onpepenexuve. dyuxnus F nasbisaercs nepeoot-
pasnod pust pynkumu f HA 3aJTaHHOM NPOMEXKYTKe,
ecy I BCEX X M3 DTOr0 NPOMENRYTKA

F'(x)=[(x).

. Ipumep 1. Odyuxkuus F (x) = ecTh TepBooGpasuas A

dyukumn f (x) = x? Ha wATepBaNe (—co; ©O), TAK KAK

F'(x):[’f};(xa)'

1-8x f(x)

Ans Beex X € (o003 00).

174 1iepsooSpasnan n smrerpan

Jlerko 3aMeTHTB, YTO T+7 HMeeT Ty e CaMyio NPOM3BOM-

nyo x% M TO3TOMY Takike sBAfeTcs IepBoobpasHoit mnsa x? ma R.
SlcHo, 4TO BMecTO yucaa 7 MOXKHO IOCTABUTH JIIOOYIO IOCTOSHHYIO.
Takum o6pasoM, MBI BUAMM, UTO 3afiada HAXOXKJAEHHSA IepBOOGpasHOit
uMeeT GeCKOHEYHO MHOIO pelleHMii. B ciefyionieM NyHKTe BB yBHIH-
Te, KAK HANTH BCe 3T pEIIeHHS.

IIpumep 2. JIna dbyuxuun [ (x) ua wunTepnane (0; co)

*

1. Nobasnenwe npuveuaruii





image3.png
B & | ¥ Mucsmo «Tpodumosa yport 10-11_Kholmogorov_20 X v
9
< 2> 0O @ (0] }ﬁle:///F:/MareMKaTMKa/10'1LKho\mcgorov,ZOOB.pdf

180 ws3ss | O

+ ) /' 3 Nopawepycpanmus [T Paswerka crparuust | A) Mpouecrs senyx

27. OcHOBHOE CBOWCTBO NepBoO6Gpa3Hom

1. OGwmit BNA NepBoOGPASHbIX, B3a/aYa HHTErPHPOBAHMS

COCTOMT B TOM, 4TOGHI ISt 38/1aHHOM (PYHKIMM HallTH BCe ee mepBO0G-
pasubie. IIpy pemeruy 5TOI 3anauy BadKHYIO POJIb UTPaeT ciefyioee
VTBepXAeHNe:

Npusnak mnocrosucrsa ¢yuxanu. Eemm
F'(x)=0 na nexoropoM mnpomexyrtke I, TO GyHK-
mus F — HocTOSIHHAA HA 9TOM IPOMEIKYTKE.

NoxasaTenbcTBO. 3adUKCUPYeM HEKOTOPOEe X, M3 IIpoMe-
axytra I. Torga ansa moboro wuciaa X M3 TAKOTO NPOMEXKYTKA B CHIY
Qopmysbl JIarpama MOMHO YKA3aTh TAKOE YHCHO C, 3AKIIOUEHHOEe
MeMIY X M X UTO

F(x) = F(x0) = F' () (x — x).
Ilo yenosuio F' (¢) = 0, Tak kak ¢ € I, cle0OBATENBHO,
F(x)- F(x)) =0.
Wrak, AnA BCeX X M3 mpomexyTxa I
F(x) = F (xo),

7. e. Qpynxnusa F coxpanseT NOCTOAHHOE 3HAYEHHeE.

Bce neppoobpasHbie GYHKIMM f MOXKHO BAIMCATD ¢ MOMOIIBIO O/~
HO#t (POPMYJIBI, KOTOPYIO HASBIBAIOT 00w UM 6UOOM NepeoobpasHuLx Ons
¢ynryuu f. Cnpasesnusa ciepylouas Teopema (0CHOSHOe c€60ilcMEO
nepeoobpasHuLX):

Teopema. Jloban nepsooGpasnas s Gyuxumn f
Ha npomexyrke I mMoxer GBITh 3amMcana B B

F(x)+C, 1)
rne F (x) —oana u3 neppoo0pasHbIX /Ui (yRk-

uum f(x) ma npomexyrke I, a C — npousBobHAS
TOCTOAHAAA.

*

1. Nobasnenwe npuveuaruii





