18.12.20.

Tema:

[MoHsATME nepBoobpasHon. Tabnuua ans
HaxoXXaeHus nepBoobpasHbIX
anemMeHTapHbIX QyHKUMK. lNpaBuna
HaxoXXaeHns nepBoobpasHbIX.

Yuauwuecsi 0ormKkHbI 0C80UMb MEOPEMUYECKYHO
yacms U ripucrname omeemsl Ha 80rpPocChkl U
peweHue 3ada4y, codepxxawuecs 8 rnpakmu4vyeckou
yacmu.

Buoeo onga ycBoeHust matepuana:
https://www.youtube.com/watch?v=CfXEUm9yvbl
https://infourok.ru/videouroki/1233




TeopeTnyeckas YaCTb:

[MpoynTtaTsb.

dopmyribl U onpeaeneHuns], BblaAeNeHHbIe XUPHbIM
LUPUEPTOM — Bbly4nTb

[leprooOpasnan

PaccMoTpuM JBHIKEHHEe MATEPHAJNBHOM TOYKH BJOJb
npamoi. ITycrTs 3aKOH ABHMIKEHHMA TOYKHM 3a7aH (DYHK-
nueit s (). Torga MrHOBeHHAas CcKoOpocTh U (f) paBHA
OpPOH3BOAHOM (GyEKIMH 8 (f), T. e. v () = s'(1).

B npakTuke Bcrpevaercs obpaTHas sajava: 1o 3ajlaH-
HOM CKODPOCTH ABHIKEHHMS TOYKH U () HAUTH 3aKOH
JABMKEHHUA, T. €, HAWTH Takyw GyHxouwo § (), npo-
M3BOJHAS KoTopoii paBHa v (t). Pyakouio s (1),
TaKkyw, 49rto 8'(f) = v (i), HasmBaOT nepeoodbpasmnou
pynryuu v (t).

Hanpumep, ecan v (t) = at, rae a — 3ajjasHoe 4MCJIO,
T0 GbyHrnusa s(t) = 9-;—2 sABJISAETCA IepBooOpasHoOM

dbysruum v (1), Tak Kark s’ (1) = (%)’ =at = v (1).

Dyuxknua F (x) pasusaercsa nepsoofpasnoli GyHK-
nuu f(x) Ha HEKOTOPOM IIPOMEXKYTKe, €eCIH AN
BCEX X M3 3TOro npomexytrka F'(x) = [ (x).

Hanpumep, dyaknusa F (x) = sin x aBaAeTcs NepBo-
obpasno#t byuxkumm f(x)=cos x, Tak Kak (sin x)' =

1
= cos x, dyaknua F (x) = 54— ABAsieTcs nepsoobpas-

4 ’
Holt dbynknuu [ (x) = x°, Tak Kak (%—) = x3,



3amaua 1

x2 x° x°
Hoxasars, 4T0 (QyHKIMHU e, +1, 4 ~4 sBIASIOT-
¢ nepsoobpasubiMu GyEKmun [ (x) = x°.

3 2
1) Oboznauum F,(x)= -‘%—, rorga F{ (x)=3: xT -

=x? = f (x).
3 ™ \
2) Fz(x)=x—3-+1, F;(x)= "—+1) =xt=F(x).

3) Fa(x)=%-4, Fi@=| -] =2*=1 (2. <

3
Boobme, mobas hyHKIHA ‘—ré— +C, rne C — 1nocTOSH-
Has, sBaserca nepsoobpasuoit hyHKMM x°. DTO Ce-
AyeT W3 TOro, YTO NMPOM3BOAHAA NOCTOAHHON paBHA
HYJII0. DTOT IPUMep NOKA3bIBAET, UTO JUIA 3aJaHHOM
dyHknuu eé nepsoobpasHas ONpenesseTcs HEOLHO-

SHAaYHO.

Ilyers F, (x) u F, (x) — nBe nepsoobpasHnie OAHOM
M ToH xe QyHKmuu f(x). Torma F{(x)=/f(x) mn
F; (x) =f (x). IIpomsBoguass wux passocTn ¢ (x)=
= F, (x) - F, (x) paBna mymoO, Tak Kak g’ (x) = F’; (x) -
-F,(x)=f(x)-f(x)=0.

Ecau g’ (x) = 0 Ha HEKOTOPOM [POMEKVTKe, TO Kaca-
TeJIbHaA K rpapuky pyEKUMHE ¥ = g (X) B Kax/10# TOU-
Ke 9TOro npoMekyTKa napauienssa ocu Ox. ITosromy
rpapuromM QyHKOUH Yy = g (X) ABAsAeTCA npaMas, na-
pajuienbHas ocu Ox, 7. e. £ (x) =C, rae C — HEKOTO-
pas mnocroannaa. M3 pasencers g(x)=C, g(x)=
= F, (x) - F, (x) cnepyer, uro F, (x) = F, (x) + C.
Hrak, ecan pyakuus F (x) sBasiercs nepsoobpasmHoii
hyskoun [ (x) Ha HEKOTOPOM NLPOMEXKYTKEe, TO BCe
nepsoobpasable GyHKIMK [ (X) 3aIMCHIBAIOTCH B BUE
F (x) + C, rne C — npou3BOJIBLHAA TOCTOAHHAMA.



y # Pacemorpum rpagukm Beex nepsoodpas-
HbIX 3ajaHHoil o¢yakouu [ (x). Ecam
F (x) — ongna u3 nepBooOpasHbIX (yHK-
y=F(x) uuu f (x), To awbas nepsoobpasuas aToit
GyHKOuR mosydaerca npubaBJIeHHEM K
F (x) Hexoropoit nocrosunoi: F (x) + C.
—» T'paduxkn dysxkouit y=F (x) + C noay-
X yajorcea u3 rpadhuka y = F (x) casurom
Baoas ocu Oy (puc. 150). Bribopom C
MOMXHO a06urnea Toro, 4tobbl rpaduk
nepsooOpasHoil HIPOXOAWJI 4Yepes 3agaH-

Puc. 150 HYK TOYKY.

E\\\

3anaua 2 Hna dyakouu [ (x) = x maiiTd Takyio nepsoobpas-
HVI0, TPa@UK KOTOPO# NMPOXOAUT yepes ToUKy (2; 5).

P Bce neproobpasunie pyaxuuu [ (x) = x HaXogATCA 1O
2 ..
dbopmyae F (x) = ﬁz- +C, Tak kak F' (x) = x. Haiigém

2
yucno C, takoe, urob6sl rpaduk GyHKUHMH Y = 52—-*-0

npoxoausa uepes Touky (2; 5). Ilogcrasaaa x =2,
2
Yy = 5, noaydaeMm 5= -22— +C, orkyna C = 3. Cuaenosa-

=
renbHO, F (x)=>"—+8. <

ITpuseaém tabauny nepsoobpasHBIX.

DyERUIMA IlepBoobpasuasn
p o £t e
x', p#-1 p+1
1,250 Inx+C
x
e* e*+C




sin x ~cos x + C
Ccos X sinx+C
p+1
(kx+b)’, p2-1, k%0 (3% +0) +
k(p+1)
1 _ kzo0 1inGe+b)+C
kx+ b k
ek1+b' k¢0 %ekx*b_’.c
sin (kx +b), k#0 —% cos (kx + b) +C
cos (kx +b), k=0 %sin(kx+b)+c

[MpaBuna HaxoXxaeHns nepBoobpasHbIX.

Ilycrs F (x) m G (x) — nepBoobOpasHbie COOTBETCTBEH-
HO pyExoui [ (x) u g (¥) Ha HEKOTOPOM NMPOMENXKYT-
ke. Torpa:

1) dyaxousa F (x) = G (x) asnserca nepBoodpasHoOi
dbyurouum f (x) £ g (x);

2) dbyaknus aF (x) sBasierca nepsoobpasHoilt GyHK-
uuu af (x).

3anaua HaiiTu ozHy u3 nepBoobpasHbIX QYHKIUU
f (x) = x%+ 8 cos x.
P Hcnonbays npaBujia MHTErpupOBAHUA B Tabauuy nep-
BoOOpa3HLIX aas GpyHKOMEA xP npw p =2 U Aad Cos X,
HaxXo/uM ONHY U3 nepnBoobpasHbIX AaHHON DYHKIMH:

xa o A
F(x)=?+3sm 2. <



[MpakTnyeckas yacTb.

986

Oan ¢pysxknuu f(x) gaiiru nepsoobpasHyio, rpaduk KOTOpPO#H

IPOXOAUT Yepe3 ToUKy M:
1) f(x)=x, M(-1;3); 2) f(x)=+x, M (9;10).

Haiitu oxry u3 mepsBooOpasHbIX (DYHKIAN

1) 2x° - 8x%; 2) 5x* + 2x%; 3) -2-+%;
X x
g 2 _3, 5) 6x% — 4x + 8; 6) 4¥x-6 Jx.
X X

1) 3 cos x — 4 sin x; 2) 5s8in x + 2 cos x;
3) e -2 cos x; 4) 3e* - sin x;
5) b—e*+3cos x; 6) 1+3e*—4cos x;

3 2 4 3 o
7) 6 Vx—=+3e*; 8 —+—=-2¢7*.

) : ) =ty

HOna dyaxnum f(x) HadiTi nepBooOpasHyio, rpa@MK KOTOpPO#H

INPOXOAUT uyepe3 TOUYKy M:
1) f(x)=2x+3, M (1; 2); 2) f(x)=4x-1, M (-1; 3);



