[lpaBuna
anddepeHUnpoBaHUs



[lpon3BoaHaaA CyMmmbl
(u+v) =u +7v

JloKa3aTenbCTBO:

1. NpupatyeHne cyMmmbl GYHKLMUI B TOUKE X' Ay = f(xo + Ax) — f(xo)
A(u+v) = (u(xo + Ax) + v(xy + Ax)) — u(xg) — v(xp) = gu(xo +Ax) — u(xo)) +
+£v(x0 + Ax) — v(xo)j) = Au+ Av A\;

2. Haiigem g{c}SHOCTHoe

AEPHSHCA  Av
Ax  Ax T Ax

3. Havigem (u + v)":

Y Au Av _ Au . Av
(u+v) = Axo0 E+A_x _AalcrlloA_x_FAplcr-r)loE_u tv



Jlemma:

Bcan dyHKumA f(x) anddepeHumpyema B TOUKE X, TO OHA
HenpepbiBHA B 3TON TOYKE, TO €CTb

am A7 =0
,£|,0Ka3aTen bCTBO:
Af
Af = A_x - Ax

lim Af = i AfA = |j Afl‘A—’ 0=0
Aim Af = lim {22 Ax | = lim - im Ax = f'(x) - 0 =



[TOCTOAHHBIVN MHOXWUTENb

(cu) =c-u'



[lpon3BoaHaa Nnpoun3BeaeHuns

(w-v)' =uw-v+u v ay=rfeo+an - fx)
[lOKa3aTenbCcTBO: Au
1. NpupalLeHne B TOUKe X:
A(uv) = u(xy + Ax)v(xg + Ax) — u(xg)v(xy) = (u(xo + Ax) — u(xo) + u(xo)) X
X (v(xo + Ax) —v(xg) + v(xo)) —u(xg)v(xg) = (Au + u(xo))(Av + v(xo)) —u(xg)v(xg) =
=\KHWDTF\EH'—V6XE)J+ Av - u(xy) + u(xg)v(xg) — u(xg)v(xg) =
= Au - Av -éxu - v(xg) + Av - u(xg)
2. BbluMcanMm pa3HOCTHOE OTHOLLEHME:
A(uv) Av Au Av

Ax Ax Ax Ax
3. Hangem nponsBoaHYyHo:

, Av Av Au
(uv)' = llm (u(xo)— + v(xo)— + Au E) u(xg) hmoA_ + v(xo) hm e +

%
+ lim Au- lim —=u-v"+v-u+0- v =u"-v+u-v
Ax—0 Ax—0 Ax



[Mpumep:
HaiiTn nponssogHyto dyHkumm f(x) = (5x + 1) (x — 3)
PeweHune:
(u+v) =u"+7v' (cu)' =c-u (u-v)=u-v+u-v'
u=>5x+1
v=x-—3

u'=0Gx)+1"=5x"+41"=5-14+40=5
v'=x"-3=14+0=1
f'fx)=5-(x—3)+GBx+1)-1=5x—15+5x+1=10x — 14

Oteet: f'(x) = 10x — 14.



[lpon3BogHas YaCcTHOro

() =Py = flxg + Ax) — f(xo)

[JOKa3aTenbCTBo: v V2 A
1\’ v’ f'(xp) = lim mid
BbiBeaem popmyny (;) =7 Ax—0 Ax
1. Hangem npupaweHue (I)yHKLI,VIVI%:
A (1) _ 1 1 ='v(x0)—v(x0+Ax)‘= . Av
v v(xo+Ax) v(xg) v(xo+Ax)-v(xy) v(xo+Ax)-v(x()
A(l) _dv
2. Onpenenvm pasHoOCTHOE OTHOLWEeHUe: —= = =

Ax v(xo+Ax)-v(xq)

3. Haaem npounssogHyt GyHKUNK:

, Av - Av ' /
1 — i - Ax _ B Alalcr—l?O Ax — _‘U — v
—) = lim = — = - p2
v Ax—-0V(xo + Ax) - v(xp) Allmo(v(xo + Ax) - U(xo)) v-v v
X—



Rocnonb3yemcs NpaBuIoOM HaxoXaeHUs Nponu3BoAHON NPOn3BeaeHUA
GYHKUUN.

!/ !/
(uy 1 1 1 u’ —v' U v—u-v

=lu-—-) =u —4+u-|=-|] =—+u- =

v v v v v 2 2




[Tpumep:

H@iTv npomssoaHyto GyHKuuK F(x) = 2xx++51.

PeweHue:

(E)’_u’-v—u-v’

v/ v2

u=2x+1=>u"=2

v=x+5=v' =1

Fy oG -1 @x4 D 2w410-20-1_ 9
x) = (x + 5)2 T x+52  (x+5)?

OtseT: F'(x) = i

(x+5)%



[Jokaxkem, uto (x™)" = nx™"* ana noboron nx > 0

MU3BecTHO, yTo X' = 1. Ncnonb3ysa NnpasBuno HaxoXxaeHna NPon3BoaHOM
npousseaeHna PyHKUUN, Hanaem nponsBoaHble GYHKLUNN:
x) =(x-x)=x"x+x-x"=1-x+x-1=2x
(X3 =(x? %)=& x+x?-x' =2x-x+1-x%=3x?
Y =2 x) =03 x+x-x' =3x2 - x+1-x3 =4x°
Nokaxkem, yto popmyna (x™)’ = nx"~1 cnpasesnusa v npu apyrux
3HaYeHUAX N.
MeToa, maTemaTUYeCcKom NHAYKL MM

n=k-—1, (xk_l)’ = (k — 1)xk~2
n=k (x¥) = (x¥1-x) = (x*¥1) x4+ 2k x' = (k- DxF2 x +
a1l = xRl



[Tpnumep:

MTM NpousBoaHyto dyHKuum f(x) = x3 —x? + x — 3.
Ha p yto oy f(x)

PeweHue:
u+v) =u+v (x™) = nx"1

flix)=(x3) —(x?) +x' =3 =3x2-2x+1

OteeT: f'(x) = 3x% — 2x + 1.



[Mpumep:

HaviTn nponssoaHyto dyHKumm f (x) = x’.

PeweHue:
(x™) = nx"1
n=717

flf(x) = ") =7x""1 =7x°

OtserT: f'(x) = 7x°.



[Tpumep:

HaiiTV NPOM3BOAHYIO BYHKLIAM f(x) = ix3 — 9x?% + 7x — 21.

PeweHue:

u+v) =u+v (w)=c-u " =nx""1
1 3
f(x) = Z(x?’)’ —9(x2) +7x' =21 = sz —18x + 7

Otset: f'(x) = zxz —18x + 7



OcHoBHbIe NpaBuna:

Y (u+v) =u +7v
v (cu)' ' =c-u
vV (u-v) =u'v+uv’

v (E), ~ u'v—uv’

v v?
v (x™) =nx™ 1!




B knacce

Ne 4.30(aBf),
4.31(68B),
4.33(603)
4.34(0r),
4.35, 4.36

CamocToaTenbHo: 4.30(0r), 4.31(ar), 4.33(aBre),
4.34(aB)



[lomaluHee 3agaHune

XII1.37. HaiiTu 3nayenHe npousBoaHod Gpynkuuu y=f(x) B Touke xg:

XIII.31. Haiitn nponsBogHyo ¢GyHKUMH y = f(x): ) 5= x23x—1)(x+1), xo=—1;
) y=3-2x+x% 2) y=x°-22"+8; 2) y=(x—2)(2x+3)x2 x0=2
3) y= %x“ + §x3 =+ éxQ —X - Qi; 3) y=x2(x2 - 1)(x?+2), xo=-1;

4)y=£‘;+$+%x2—x3—2x4. 4) y=(2x—2)(3—x")(4x° —32), xg =2

XII1.32. Ha puc.1 u 2 usobpaxensl rpaduk dynkuun f(x)=ax?+  XIIL.38. Haiitn npoussonnyio dyukunu y = f(x):
+ bx + ¢ u ueThipe mnpamble. OfHa M3 MPSMbIX — rpacduk

2/
NPOM3BOAHON A2HHOH QYHKUMH. ¥YKa3aTb HOMep 3TOH NPSMOM: 4) y= %iil; 3) y= x4+ 2x,
x—x+1 ) y= e 1
1) aas f(x) Ha puc. l; 2) aas f(x) Ha puc. 2. )
-2, 6) y= LtV
XII1.33. Haiitu mpousBoaHywo ¢yHkuuH y = f(x): 5) y= =3 1—Vx
_ 1. - 2.
— ¥4 > — _ V2
— A/ 3432 _4_ 3 _ 4
4) y=4Vx3+3Vx2 -4 e

XII1.34. HaiiTi 3HaueHHe MPOM3BOAHOH (QYHKUMH y=f(X) B TOUKe Xy:
1) y="6x" —14x3+4x -4, xg =1,
2) y=x3—-3x2+2x —4/x+5, xo=4;



