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I'pyna 21

Marematuka (ajareopa)

Ypok 3-4

Tema : [Toxigna dyHKIi, ii Gi3MdHMI Ta TEOMETPUYHUN 3MICT.

Mera:

HABYAJIbHA: 3aCBOEHHS 03HAUYCHHS MOX1aHOI. JlaT MOHATTS (Pi3UYHOTO Ta
T€OMETPUYHOTO 3MICTY MOX1HOT, PO3KPUTTS MPUHIIUIIOBO HOBOT MATEMAaTUYHOT MOJIEII.
BHUXOBHA: PO3BHUBATH JIOTIYHE MUCJICHHSA Ta Mi3HABaJIbHUM 1HTepec. PopMyBaTH KyJIbTypy
0COOHCTOCTI, yBary, IUCUUIUTIHOBAHICTb, CIIOCTEPEKITUBICTD.

Marepiayu 10 YPOKY:

Hexait tano rpadgik QyHKIOII y = f(x)
1 Ha HbOMY TOUKY A, V AKiii icHye J0-
TH4YHa 10 rpadika (maja. 115).

SIkmo abemmuca Touku A gopiBHIoe (Xt AX) T
Xy, TO 1l opmuHata — [(x,). Hagamo
3HAUEHHIO apryMeHTy X, mpupicT Ax.

HapoineHoMy 3HaUeHHIO apITYMeHTY #(xo) A
X, + Ax Ha rpadiry QpyHKIII BiAIOBigae 0 Ax
TOIIH%? T 3 abcucoo x, + Ax 1 opauHa- P B
To1o [(x, + Ax). 0

. X, xXotAx

Yepes Toukn A 1 T mpoBegeMo nps-

Mi AK 1 TK, napajienbHi ocAM aOCIIHC

1 OpAUHAT; BOHU IIePeTHYTHCA B IeAKIN Mam. 115
Tounll K. Togi AK = Ax — mpupict aprymeHty, a T K = Ay — npupict QyHKIIL
Ha [x,; x, + Ax].

KyrtoBuit roedinienT ciunoi AT mopiBHIOE TaHTeHCY KyTa [3, ToO6To BimHO-
ImeHHIO Ay 1o Ax:

yA

> \3""

=y

_ Ay _f(x0+Ax)—f(x0)
th_Ax_ Ax .

Ax1o mpupicT aprymeHTy Ax 3MeHITYBaTHU TaK, 1100 BiH TpAMYBaB A0 HYJIA,
To ciuHa AT, moBepTarUNCh HABKOJIO TOUKH A, HaOJIUKaTUMEThCA 10 IpAMOI AA;.
Tary npamy AA, — rpaanuHe noJsio:keHHA ciuHol AT npu Ax — 0 — Ha3MBaIwTh
domuuHow 0o 2pagika naHol PYHKIII B TOUII X,.
Armo Ax — 0, To mipa KyTa p mpAMye 10 o, a TaHTeHC KyTa [ — 1o tg o.
ToOTo Akmo £ — KyToBHUii KoedillieHT 1miel qotnuHol i Ax — 0, To
Ay

x, +Ax)—f(x
k=tgo=limtgpf=1im ——=Ilim f( 0 )=1 0).
B—o Ax—0 Ax Ax—0 Ax




Ilo obumcIeHHs 3HaYeHHS BHPa3y

Iloxinuoro KIIil f(x) v Tod-
. T +Ax)—1(x,) Ay . 17 Gynmrmii 7( )3*:
lim g lim —> Il X, HA3UBAIOTL I'PAHUIIO B1THO-
Ax—0 Ax Ax—0 Ax
[IeHHA IPHUPOCTY (PYHKIII B TOU-
NPHUBOLATEL POo3B’A3yBaHHA DaraThLox 3a- i X, 10 TIPHUPOCTY apTyMeHTY,
mad 13 MeXaHIKH, eIeKTPHKH, Olojorii, AKIO TIPUPICT ApTyMeHTy Ips-
€KOHOMIKH, cTaTHCTHKH ToIro. CaMe Tomy Mye [0 Hy7s, a TPaHUTIA iCHYE.
el BUpas OTPHMAaB cIlelllaJbHy HasBy —
noxioxa.

[Moxigay GyHKIII f(X) v TouIi X, Mo3HaUaoTh [ (X,). i 03HaUeHHA 3aIACYIOTH
TAaKO V BHIVIALl PIBHOCTL
Ay

f(x0+Ax)—f(x,}] , .
A s aﬁof{xo)zgg}}a.

g =lim

I (x,) e
Ilpuxaad 1. 3mangiTs moxigay GyEKOII f(x) = x% y Toumi x = 3.
Poszé’azanna. Hagamo aprymenty x = 3 npupict Ax. BigmoBigaui npupict

Ay  6Ax+(Ax)
Ax

dbyurmii Ay = (3 + Ax)? — 32 = 6Ax + (Ax)%. Tomy =6+ Ax.

Arxmo Ax — 0, To ﬂ—)6. Orsxe, f(3)= limﬂz lim (6+ Ax)=6.

Ax Ax—0 Ax Ax—0

Bionoegios. '(3) = 6.

Tar posB’A3YIOTEL 3amady, KOPHCTYIOUHCL O3HAUEHHAM MOX1THOI (PYHKILIL
B TOYUII.

Hoci unIoca npo DoxXiAHEYy (GYHKIMI B Todlll. A MOKHAa POSTIAAIATH HOXITHY
GVERIII 1 4K QYVHKILLIO.

Hexaii, sanpukiaan, gaso GyHKIIio y = X2, 3HaigeMo ii DOXiJHY B JOBLIBLHIN
Touml x. laa mporo HamamMo sHaueHHIO X npupleT Ax. BiamoBigHuH HoMy IIpH-
pict GyEKRIIT Ay = (x + Ax)? — x% = 2x - Ax + (Ax)2.

Ay 2x-Ax+(Ax)’

Tomy =2x+ Ax.
Ax
Ay , . Ay .
Axmo Ax — 0, To — — 2x. Maewmo | (x)=1im —2=1lim (2x + Ax ) = 2x.
Ax Ax—0 Ax  Ax—0

OT:xe, moxigHa QpyHKOil x2 v KoxxkHIR 11 Tounl X gopisHOE 2Xx. [IHmyTs:
(x%) = 2x, abo arkmo y = x2, To y = 2x.

3BepHiTh yBary! Iloxigma ¢pyHKIII B ToUml — ITe YHcIo. AJle KOJIHA TOBOPSATH
Opo MOXIAHY, He BKasyIOUHM «B TOUYI[l», MAlOTh Ha yBasl HOXINAHY AK (PYHKIIIIO:

e moximmoro GyHKII y = x? ¢ pyurmia y’ = 2x;

e moxigHOKW (QYHKIIL y = x3 € Qpyurmia y’ = 3x% Toro.

3HaUYu Ie, DoXiAHY (PVHKIII B TOUYI[l MOKHa OOUMCIIOBATH IIPOCTIIINE, HIMK
3a O3HAUYeHHAM IIOX1mTHOI (PYVHKIII B TOYILI.

Ipuranad 2. ano pyexmio f(x) = x2. 3mangite [(3), [(0), f'(-2).

Poszs’a3zarna. Iloxiguowo QyHEKIIL f(x) = x% € pyurmia [(x) = 2x. Tomy
f3)=2-3=6;7(0)=2-0=0;(-2)=2"(-2)=—4.

Jlinitina Qynryia y = ax + b mae noxiony 6 xoxcriit moyyi x. [i moxigua



| y = (ax + b) = a.

3okpema, x' =1; a’ = 0.

3amam’araunTe! Iloxigna cranol JoplBHIOE HYJIO. ¥ KOMKHINA TOUYIIl JOTHYHA
mo rpadika GYHKII y = @, Ie @ — cTaJja, HapajejbHa ocl X.

HoTnuHOIO O NpAMOIL € IIA caMa OmpAMa. 3 Kypcy maaHiMeTpll BiZoMo, IO
PiBHAHHSA MpAMOI, AKa MPOXOAUTE Yepes 3agaHy Toury M (X,; y,), Ma€ BUTJIAL
Y — Yo =k(x — xy), 1e k — ryToBuHN KoedimieHT npaMoi. OCKLIBKH AJa9 TOTHY-
HOl mo rpadika QYHKIOIL y = [(x) KYTOBUH Koe(diIleHT NOPIBHIOE 3HAYEHHIO
IMOX1JHOI B TOUIIl JJOTHKY, TO MOX<eMO 3alliCaTH PIBHAHHS JOTHYHOI, IpoBeleHol
no rpadgika QyHKIIL y = f(X) vy Tounl JOTHKY (Xo; Yo):

| Y — Yo =[(x)(x — x0) 260 y = f'(xo)(x — x0) + f(x,)

1) IoBemiTe, Mo LIA KOXKHEOTO gificHoro guchaa k Ta aprymenty x (kx?) = 2kx.
ﬂéBEuEHHﬂ. Hapmamo apryMenTy x npupier Ax. Bignmosigmuil mpupict dyuRil
y = kx* nopismmoe k(x + Ax)* — kx"
CropocTHMO Ieil BHpas:
B(x + Ax)? — Ex? = R(x? + 2xAx + (Ax)? — x?) = kAx(2x + Ax).

Omssce, (hx?) = 1im FAX(2XHAX) 0o Ax) = 2kx.
Ax—0 Ax Ax—

Y M N . M
2) ,[[DBE;E[ITL, o AId GyIL-AKOTO 3HAUSHHA ¥, Bimminmoro sig mymna,

-t

Jogenenna. HagaMmo apryMedTy X npupict Ax. Bigmopimmwmit mpupict dyERIIT

JopiBHIOE Ll _xoxmAx | oA
x+Ax x (x+Axr)r (x+Ax)x
' —Ax -1 1

1
Orxe, [—) —Hm——— _lim—— -
x b0 (x+Ax)x-Ax M0 (x+Ax)x x

3) MHoBeniTs, mo AaA PYHKOIL y = X* MOXiAHOW € QYHKIIA y = 3x°,

A

JoBEREHHS. Ay = (x + Ax)® — x° = 3x2Ax + 3x(Ax)? + (Ax)% ,5: =3x%+3x-Ax+(Ax ).

Arxmo Ax — 0, To ﬂ—}sz.
Ax
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