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1. Ioxigaa pyHKIIl
Hexait  dyHKIiA » J () pmspavena  ma IeAKOMY  IIPOMIKKY X 1
Touka 0 €X' Hamamo apryMeHTy (yHKUiI mpipocty &Y (AY >0 350 Av <0)

TaKoro, 06 TOYKA =8 DVYHKIIA JICTaHe IIPI HBOMY IPIHPICT

Ay = flxo + Av)- f(x )
CKI1a/1eMO BiIHOIIEHHA

Ay _ flxg +Ax)— f(xo)
Ax Ax

O3HaveHHA BIIHOIMMEHHA IMPHPOCTY QVHKINL 10 HOPHPOCTY apryMeHTy
Ha3IIBA€ThCS CEPEeOHbO0 uieuoKicmo sminu pynuxuii (rate of change of function).
ITe BiHOIIEHHSA IOKa3ye, CKIUIBKH OMIHINIE NPIPOCTY (PYHKIILL IpIHIIaliac Ha

OJIIHIIIIKO IPIIPOCTY apryMeHTY.



O3HadYeHHA [ paHIIA BIIHOMIIEHHS IMIPHPOCTY @VHKINL HT0 HOIPHPOCTY

apryMeHTy 3a YMOBIL, IO HIPHPICT apryMeHTy IIpsIMVeE€ 0 HYIHL, Ha3IIBA€ThCH
MBILIKICTIO 3MIHII (GVHKIII B [HaHII Toumi ado 11 moxionor (derivative) i

[I03HAYAE€THCA OJIHIIM 13 CIIMBOJIIB:

Flx) ¥l 2L%)

dx
OTXe, 3a O3Ha4YeHHIM
f( ) 1]111——1]111 f(YO AY) f(YO
*0. Ax—=0 Ay Aax—0 Ax
: (1)
SIkmo  moximHa  yHKIIL - = (Y) Toumi ¢ icHye, To  (pyHKIIsA

Ha3NBaeTheA Qugpepenuiiioenoro (differentiable function) e mouyi 0.

Skmo GVHKIA JIIpepeHIIIIOBHA B KOXKHIN TOYIIl JeAKOIro IPOMIKKY X, TO
BOHA HA31IBAE€ThCS QUPEPEHUIHLOEHOIO HA NPOMIdHCKY X.
Omnepanisa BUAITYKAHHSA [IOX1IHOI HA3NBAETHCA OUPEPEeH UIt0EAHHAM.




TI'eomempuaHuil smicm noxionoi (geometric sense of derivative)

IToxitHA dyHKIIT & T 7 (x) E TouIli ¢ mopiBHIOE KyTOBOMY
KoediieHTY oomuyHol (tangent line) 1o rpadika I1aHOIL b yHKIIIL v
TOYITI M, (xo,f (xo )) . TOOTO

f’(xo)=tga, (2)
Je & -KyT. sAKIII VYIBOPIOE IOTHYHA 7 3 JOoIHAaTHHM HaOpsMKoM oci OX
(prc. 1)

@ Xo %
Puc. 1
36’Aa30K Mixnc Qu@epeHUitlo6HICIIO PYVHKUIL ma il HenepepeHicmro

Teopema SIkmo dyHKis » 7 (x) audepeHniiioBHa B To49mi © ~ 0, TO BOHA
HellepepBHA B II1il TOYII.



Ha OCHOBI TreOMEeTPIYHOIO 3MICTY MOXIJIHOL PI6HAHHA OOMU4HOI 00 2paixa
gyuxuii ¥ = J () 3aIIICYETHCA TAKIIM YIHOM:

y= S Gy =" (e Yx=%5).

SKIIO0 HemepepBHAa (YHKIIA B TOYL ~° Mae HeCKiHYeHHY IOXiIHY, TOIi

M, (x,: X = X,

JHOTIMHOIO 10 rpadika (QYHKIII B TOYIIL : Yo) Oyie mpaMa

TI1s HopMani, TOGTO TPAMOI, IO TIPOXOIIITH Yepe3 ToUKy HoTiky Lo (¥o: Vo)

NEPHEHINKYIIPHO 10 JAOTIIYHOL

y—J(x)=- (x—x,), f'(x,)#0.
), PIBHAHHS M€ BIITIA [ ( 0)
o

(IpsAMa MN

0; AKIIO (YHKIIA B
TOYILi ¢ Mae HecKiHYeHHY IMOXiJHYy, TOIi HOpPMALI0 10 KpIBOi Oyue

V  BHOAIKY S (%)=0 HOpMalLTi0 Oylze mpaMa

mpsava ¥ = (¥o),



»

-

Dizuunuii smicm noxionoil
ITix (pi3I9HIIM 3MICTOM IMOXIZHOI PO3VMIKOTE IIBIIKICTE 3MIHII (PYHKIIII B JaHIII
Toull. Hanprxkmnai:
1) mpn pyci Tina BIJKICTE ¥ B JAaHIIT MOMEHT dYacy ! € MOXIJHOK Bl
ds

NUIgxXy ° @. dt
2) np1i 06epTOBOMY pyci TBepaoro Tila HaBkoio oci 9X kyTopa mBIaKicTs & B
do

JIaHIIII MOMEHT Jacy ! € IMOXIIHOK Bill KyTa IIOBOPOTY A1) . dt
3) mOpH OXOJIODKEeHHI Tila INIBIJIKICTE OXOMIODKeHHsI B MOMEHT d4acy ! €
dT

MIOXIJHOIO BLI TeMIepaTypil at
4) TemtoeMHICTh C U1 JaHOI TeMIepaTypll ! € IIOXIIHOK BilJ KIUIBKOCTI

_4ago.
Tenia <€ dt
5) npiH HarpiBaHHI CTepPrKHA Koe(illeHT TIHIITHOIO po3UIIpeHHs & 1pll JaHOMY

_dl

3HaYeHHI TeMIIepaTypH ! € MOXiIHOO Biil JOBKIIHII ! : dt



2.| IIpaeuaa nudepenniroBanns (Table of Derivative Rule)

Teopema Skmo GyHKIII u(x) ; () yarors moximmi B Towumi X, TO
crpaBeUInBi (POpMYIH JUIA MOXIIHNX CYMH, JOOYTKY Ta 9acTKHI ITHX (PYHKITIH:

b @)+ v(x)) = ')+ v'(x) - sum rule):

2) (u (Y) ' v(x))' = u'(x) ' "’(x)'*' "’J(x) ' u(x) - (Product Rule);
[ @J' _u'(x)-v(x)—v'(x)- ul(x)
3)

v(x) (w(x)) , TIpH v(x)=0 _ (Quotient Rule).
3ayearncenna. Ctaniii MHOKHHK IIpH AHQEpeHIIFOBaHHI BHHOCHTECA 3a 3HAK
noxigHol (ConstantMultiple Rule), To6To0:

(c-u(x)) =cu'(x)_so c=const.




IToxiona crxiaonoi pyrrxuii (Chain Rule)

Hexaili d@yHKOIA e (u) BH3HAYeHa B JIeIKOMY OKOJ1I TOYKH ¥ |
byuxmia ¥ = @(x) BH3HaAYeHa B JIEAKOMY OKOJIl TOYKH ¥ |, TAKHIM YHHOM BH3HadYeHa
ckianHa GyHKmia ¥ 5 4 [49(")] !

Teopema SAxImnno dyuEKmiz ¥ T 74 (u) Mae MNOXIIHY B TOqIl U 1

dbyuxia ¥ = ?(X) pae roxiEy B Toumi X, To cknamxaa dyaxmis ¥ =/ lo(x)] TaKOX
Ma€ NOXiJAHY B TOYIl X , IpHIOMY

¥ = (fle()) = £1@)-o'(x). 3)

ado0 CKOpOYeHO

’

Yy =V, " Uy (3*)
noze e nallh
Ipurnad. 3uaiitn noxinay dyakmii Y = €08~ 3X

r=wu", u=cos3x

Posze’aszannn. IIpniimaroan , MaeMoO:

’
v

1> ) (cos3x)' =5u”((—sin3x)-3)=5cos" 3x-(—3sin3x)= —15cos” 3x -sin 3x.

TyT BpaxoBaHO, mo U = COS3X takok cKiIazeHa PyHKIISA i ToMy 3a dopmyitoro (3)
BOHA Mae€ moxigay ¥ = —3sin3x



L)

3)

4)

S)

6)
7)
8)

9)

Tadauusa noXioOHUX OCHOSHUX &TTeMEeHMAPHUX PYVHKUIH
(Table of Derivative Formulas)

(const)' =0.
(r ) =n - ”-1,
( ) = ]na

() =&

(Vnh.' a60 Vne Rnpll T)‘O),

>

(-\v’a:a-o,a;él).

2

X 1
(log, x) —x-lna, ((VQ>-O_.a¢1)th>O);
S |
(]II.T) _; (V.Y>O).
(sin x) = cosx.
(cosx) = —sinx.
, 1 X = Z +7wk, keZ
(tex) = - ( );
COS™ X



§ 1
(ctgx) = ——— : X
10) sin~ x _ (x;é:rk, K
4 1
(arcsinx) = .
11) 4 R xl <1y,
" 1
(arccosx) = — =
12) Mi—x? (X<,
(aI‘Ctg‘Y) — 1 >
13) 1 xx =
(arcctgx)' e 2 _
14) E P2 o e

15) (ShX)' =ChX.

16) (Chx_)' - th -

(thx) = —

17) ch*x .

(cthx) =— 1,
18) sh™x (X =0)

>

1)
























