Tema 1.
lpaHMUA Ta HenepepBHICTD

byHKuii

Ypok 7. HenepepeHicTb dyHKuii B Touli. Teopemmu npo
apumMeTHUHI #ii 3 HenepepBHMMM PYHKLIAMM

POBOYMM APKYLL

(Moe iM's1)
|. OuikyBaHi pe3ynbTaTi HaB4a7ZIbHMX OCATHENDb
Ha ypou,i Bu:
1) BMBUMTE O3HAYEHHA HenepepBHOCTI QYHKLT B TOYLL;
2) 3po3ymieTe rpadiyHy intocTpauito HenepepBHOCTI PyHKLIT B ToYL;
3) BUBUNTE YMOBY HenepepBHOCTI GYHKL,ii B TOuUL;
4) pnisHaeTecb TeopeMun NPo apuPMeTUYHI Aji 3 HenepepBHUMU GYHKLIAMU;
5) BUBUMTE TEOPEMM NMPO HEMEPEPBHICTb QYHKLLIN CUHYC Ta KOCUHYC Ha MHOMUHI JiNCHUX Yncen;
6) Ai3HaETECD, L0 TaKe CcKnageHa PyHKLis;
7) noBeaeTe Teopemy Npo HEMEPEPBHICTb CKAaAEHOI QYHKLIIT;

8) HaBUMTECA BUMKOPMUCTOBYBATM HabyTi 3HAaHHA ANA PO3B’A3yBaHHA NPAKTUYHMUX 3a4au.

Il. MoBTOpPEHHSA

o x—2
1. 3maiigite 06acTh BU3HaUYeHHs QPyHKINT f(x) = ,/ 3
X+

2
. . x°-16
2. 3Bmaigits rpaguIio lim .
x4 o — 4
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. . 4n®* -3
3. Yomy mopiBHIOE TPAHUIIA hm¥
noe 2n° +1

x% x<2,

L. OOGumcmits f(1), f(2) 1 f(3), armpo f(x)=11
Ex + 3, x> 2.

5. Posp’sxiTh HepiBHICTE |3x —4|< 2.

lll. O3HauyeHHsa HenepepBHOCTI GYyHKUii B TOYL

Axmio PyHKINSA He BU3HaUYeHa B TOYII, TO BOHA He MOKe OyTH HellepepPBHOIO B IT1H TOYIIL.

Osnavenna (3a I'eiine). OyHKIIO [ HASUBAOTh HENEPEPEHOI) 6 MOULL X, AKIIO
17151 Oy 1b-AKO0i 3013KHOI J10 X, IIOCIIOBHOCTIL X,,X,,...,X,,... 3Ha4eHb apTyMEeHTY (PyHKIIi

f Binnosixua mocaimoBHicts f(x,),f(%,),..., f(x,),... 3HAUeHD QyHKIi 36iraeTbes 10

gmcna f(x,).

Osnavenna (3a Kowi). OyHKINIO f HA3UBAETbCA HENepepeHoio 6 mo4ul X, KIIO0
st Oyab-saxoro € > 0 3Hadgersesa & > 0 Take, 10 3 HEPIBHOCTI |x —x0| < 0 BUILINBAE

HEPIBHICTH |f(x) - f(x0 )| <g.

IV. TpadiuHa intocTpauia HenepepBHOCTI GyHKUii B TOYL

B o3nauenH1 HertepepBHOCTI (pyHKITII B TOUITl 3a ['eiftie B MOpIBHSIHHI 3 03HAYEHHAM I'pDaHU-
111 byHKITII B TOYI[ BIACYTHA BEMOra X, # X,/ BciX n € N. Orike, IOCITIIOBHICTE X, MOXKe

MICTUTH HECKIHYE€HHO 0araTo 4JIeHIB, K1 PIBHI X, 200 HABITh IIOBHICTIO CKJIAQATHUCS JIUIIIE 3 X,).
B osuaueni 3a Korirl B 1TopiBHAHHI 3 03HAYEHHAM T'PAHUIN (PYHKITII B TOYIl YMOBA 3 SKOI

BUILJINBA€ HEPIBHICTD |f(x) - f(xo )| <¢ 3amineHa 3 0< |x - x0| <0 Ha |x - x0| <d.

Ile osmauae, 110 HaTpUKIaI PYHKINA, rpadik SKOi vk

300paskeHHUIl Ha PUCYHKY, HellepepBHA B TOUIIl X, X04a ¢ o—
) .. i .
CPaHMUIll B I1I TOYI[l HEMAe. P
Tak Ak 1 Ipu BBeIEHH] MOHATTS I'PAHUIN (PYHKITT E | i
B TOYIIl PO3TJIAHEMO TPH (PYHKIMI, K1 BLIPISHAOTHCI | : : -
JIVIIEe CBOIMU 3HAYEHHIMHA y JesIKIF TOYIN X = a: 0 X, x, X, X
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1) SHaveHHsa (pyHKINI B TOYI[l @ JOPIBHIOE b (IUB. PHUCYHOK).

b = 25 ME E Mo
el ol i
*************** et o 3 | s il 1.1 e s sl
1 | [ e | I
1 | [l mirr | I
\ Lo Wi I
\ Lo W I
A PTG S ‘ 4
a

I'pasnig pyHKINI B TOUIl X = @ JOPIBHIOE b 1 3a 03HAYEHHAM (PYHKI[IA HellepepBHA B TOY-
Il X = Q.
2) SHaveHHs PyHKIII B TOYIIl @ He ICHYe (IHB. PUCYHOK).

IMpamwutia pyHKINT B TOYIN X = @ JOPIBHIOE b 1 TYT BAPTO 3ayBAKUTH, 1110 KOJIU PYHKITIST He
iCHye B sIK1if HeOyIb TOYITl, TO BOHA He Oy/e HelepepBHOI B Il TOYIII.

3) SHauenHsa QYHKINI B TOYITl @ JOPIBHIOE AKOMYCh BIIMIHHOMY BiZ b uumciy (TuB. puCy-
HOK).




IM'paanisg pyHKINi B ToUlll X = @ JopiBHIOE b 1 32 03HAYEHHAM (PYHKIIIA He Oyge Hellepeps-
HOIO B TOYIIl X = @, TOMY IO JIKIIIE JJIsI CTAI[IOHAPHOI IIOCJIIIOBHOCTI @, d, ..., 4... BIIIIOBIIHA

mocaigoBHICTE f(a), f(a), ..., f(a), ...

3biraerbecs o umesa f(a), a oy yclx 1HIIHX, 301KHUX

JI0 YHCJIa @ IIOCJILAOBHOCTEM, BIJIIOBLAHI IIOCJIIIOBHOCTEH 3HAYEHDb (PYHKIIH 301rarThCI 10

yuciua b.

Mpuxnan 1. [looyayitre rpadir pyurii f(x) =

€ PYHKINSA HeIIepepBHOIO B TOYIIL X = 3.

Pose’azanns.

x—1,x <3,
2x—4,x >3

Ta 3a rpadlkoM yCTAHOBITH Y

PosrnareMo noBLIbHY 301:HY 0 X = 3 IIOCTIIOBHICTD X, apryMeHTIB pyHKINI y = f(x),
TOJI1 IOCJIIIOBHICTE f(x ) 30iraeThbes Ho umcenia 2, aje f(3) = 2, Tomy dyHKIia f(x) € Heme-

PEPBHOIO B TOYIIL X = 3.
Bionosiov. Tax.

Mpminan 2. [Tobynyiite rpadir dyarIii f(x) =

um € PYHKIA HeIIepPepBHOIO B TOYII X = 2.

19

2¢—-1,x <2, ) .
Ta 3a rpadlkoM YCTAHOBITH
0,5x+1,x >2



Mpuinag 3. OyHKITi0 381aHO 3a TOTIOMOT0I0 Tpadika (TUB. pH- y A
CYHOK). ¥ CTAHOBITh YU Mae (PYHKIISI TPAHUITI0 B TOYIIL xo?
Yu e QpyHKINA HeIlepepBHO B TOYIIL X,
Posze’azannsa. OCKIIbKY iCHYe equHa 301sKHA 10 X, ITOCJI-

OOBHICTB X,,X,,...,Xy,... 3HAUEHb apryMeHTy (QYHKIII f

Taka, IIM0 BIOIOBIAHA IIOCTILOBHICTD [ (xo), f (xo),...,

®Y

f(x,),... sHavens dynkmuii 36iraerses 1o yncaa f(x,), To 3a 0

O3HAYEHHAM (PYHKIIISA € HeIIePePBHOIO B TOYIIL X,.
Bionosios. Tax.

V. YMoBa HenepepBHOCTi pyHKUii B Touui (2 xB)

Teopema. Hexait dpyurnia f BudHayeHa xodya O HA OJHOMY 3 HPOMIMKKIB
(x, —8;x,] ado [xo;x0 + 6), ne d > 0. Toni dynxkIia f HenepepsHa B TO4II X, TOMI

¥ TIIBKY TOO1, Koyt lim f(x) = f(xo).
X%

Llosedennsa. 1) fxmio yHKINA HemepepBHA B TOUIIl X, 1 BUSHAUYeHA Xoua 0 HA OJHOMY
3 IPOMIKKIB (X, —J;x,] abo [xo;xo + 8), me 6> 0, To 3a 03HAYEHHIM HeIlepePBHOCTI IJIs IJIs

Oyab-aK0l 3015KHOI 10 X, MOCIITOBHOCTL X,,X,,...,X,,... 3HAYeHb apTyMeHTy (pyHKII (HaBITh
JUIsS TAKKX, 10 X, # X,, JJIs Beix n e N) BimosinHa moctifoBHicTs f (xl), f (xz),. o f (xn), .
3HaveHb (pyHKIII 30iraeTbes qo uucia f(x,). Tomy 3a osHaveHHAM rpaHmIl PyHKINL B TOYIIL
Iimf(x)=f(x,).
lim /() =/ (x,)
2) Axmo lim f(x) = f(x, )i dyHkIia f BUsHAYEHA X0Ua G HA OFHOMY 3 IPOMIKKIB (X, —&;%, ]
X=X

abo [xo ;X + 6) , TOI1 38 O3HAYEHHAM I'DAaHUIIL (DYHII B TOUIN AJI 11 Oy/Ib-AKO0i 3015KHOI 110 X,

IIOCJTIIIOBHOCTL X,,X,,...,X, ,... 3HA4eHb apryMeHTy yHKII, oe X # X, 4J1d BciX n € N, Bito-

e
BIJIHA IIOCJIIOBHICTE | (xl ), f (x2 ),. o f (xn ),. .. 3HauYeHb (PyHKIII 30iraeThesa qo umcnua f(x,).
AxII0 po3raAHyTH 301:KHY 10 X, IOC/TIIIOBHICTE, SKa MICTUTh HeCKIHUYEHHO OaraTo 4JeHis,
AK1 piBHI X, (a00 AKa ycsa CKJIaTaeThCd 3 X,), TO 1A IIOCIIJOBHICTD TexX 30iraTuMeTses 1o f(x,),
ocKinbKM (byHKIIA f BU3HadYeHa B Toulll x,. Tomy 3a o3HaUeHHAM HellepepBHOCTI pyHKII]
B TOYIll PYHKINS f — HellepepBHA.
Axmo dyrxia f(x) BusHadYeHa xoua 60 Ha OMHOMY 3 IIPOMIKKIB (X, — J;x,] abo [xo;ac0 + 8),

ne 6 > 0, To yMOBY HelepepBHOCT1 (PYHKITI B TOYIIl X, MOKHA TAKOK BUPA3UTH PIBHICTIO
li - =0.
lim (£(x)~ £ (x,)) = 0

Mpmxnag &. [loseniTs, mo dyHKIa f(x) =x° +x € HellepepBHOIO B KO:KHi Toutl ii o6acTi

BHU3HAYECHHA.
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: . .. 1,x €Q,
Mpuxnan S. oeexnits, mo dyuKIis Hipixie CD(x) = {O %\ @He € HeIlepepPBHOIO B KO-
,X €

HI1M TouInl i 00J1acTl BUSHAYEHHS.

Josedenns. Ockinbkn pyuriria ipixie BusHaveHa Ha R 1 He Mae IPAHUIIl B ¥KOJHIN
TOYIIl 00JIaCTl BUSHAYEHHS, TOMY BOHA He MOke OyTH HellepepPBHOIO B IIMX TOYKAX.

VI. Teopemu npo aprdbmeTHnyHi gii 3 HenepepBHMMU GYHKLISMM

Axmo dbynrnii y = f(x) i y = g(x) HenepepsHi B ToUni X, TO B 11iii TO4YIi Henmepeps- :
HUMH € i pyHELII y = f(x) + g(x), y = (x)g(x) i y = % , 3a ymoBu, mo g(x,)#0.

Llosedenns. PosriianeMo NOBLIbHY 301HY 10 X, IOCIIIOBHICTE X, apryMeHTIB (hyHKITII
y = f(x) + g(x). Ockinbkn dyHKLil f 1 g € HellepepBHUMU B TOYII X, TO £1_r)£c1 f(x,)=1(x,) 1

limg(x,)=g(x,)-

3a TeopeMoio IPOo IPAHHUILI0 CYMHU 3013KHUX IOC/I1TOBHOCTEM, MaeMo, II10

tm (7 (x, ) - £(5,)) - (2,)+ & (x,).

Lle osnauvae, mo dyHKIA y = f(x) + g(x) € HelepepPBHOIO B TOYIIL X,

AmnaJstoriuHo, 3a JOIOMOT0I0 TEOPEM IIPO TPAHUIN0 JOOYTKY 1 TPAHUIT0 YaCTKH MOYKHA J10-
f(x)
8(x)

Axmo pyarmia f(x) e HemepepsHO0 Ha MHOXKKHL D(f), TO TaKy QPYHKII0 HA3HBAIOTEL He-
nepepenoio.

BECTH, 1110 HeIIePePBHUMU € TAK0K PYHKITT y = f(x)g(x) 1 y =

Mpminag 6. OGuUCITITL TPAHUAIIIO linll(x?’ —2x% +bx + 3) )

Pozé’szannsa. OCKIIbKN KOPUCTYIOUNCH TEOPEMAaMH IIPo apupMeTHIH] 11l 3 Hemepeps-
HUMHA (PYHKIIISAMH MOYKHA BCTAHOBHUTH, IO (PYHKINA | (x) =x°-2x” +5x +3 e Helle-

PEPBHOIO, TOMY lirrll(x3—2x2+5x+3):13—2-12+5-1+3:7

Bionosiow. 7.

. . x
Mpuinan 7. [osenits, mo dyskmia f(x)=— 7 Hemepepsa.
x® +
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VIl. Teopemmn npo HenepepBHicTb GYHKLiM CMHYC Ta KOCMHYC Ha
MHOXXMHNI ZiMCHMX Yncen

Jlosederns. Axmo x =0 abo | x |>1, To HEPIBHICTD, AKA JOBOJUTHCS, € OUEBHUIHOIO.
Axmio x e (0; 1) , TO KyT X paJlaH 3HAXOJUTHCA € KyTOM IIePIIol YBEPTi.

ILnoma Tpukyrauka P OP menma Bif miomi cekropa P OP, (TuB. pUCYHOK).
ILnoma Tpurkyrauka P OP:

1 . 1. r P
S,pop. ==OP}sinx = =sinx. x
xZH0 2 2
ILioma cexropa P OP
1 1 X 0 x PO‘
S =—OPx=~x . 10) 1
2 2
Esinx < gx Otpumyemo: sinx < x.

Hexait x € (—1;0) . Tomi —x € (0;1) . MosxkHa 3anucatu: sin(—x) < —x . 3BLACH SInX > X .

Omxe, axmo x € (0;1), 10 0 <sinx < x. Tomy |sinx |<| x |; axmo x € (-1;0), 10 0 > sinx > x .
Tomy | sinx |<|x|.

Jlema 2. Ana 6yap-akux x € R i x, e R BUKOHyeThCa HepiBHiCTH

|sinx—sinx0|<|x—x0|. :

. ) . X—X X+x . X

Jloseoerns. |smx —s1nx0| =|2sin 5 % cos 01 < 2|sin 0
. X—x,| _|x-x, |
3 nemu 1 Bunusae, 1o |sin < | . Tomy MoxkHA 3amucaTH:
. . . X-X X—x
|sinx —sin x| < 2(sin 2l<2 2 =|x —x,
2 2

Llosedenns. Hexait x, — MOBLIbHA ITOCTIIOBHICTD TaKa, o limx, = x, .

n—o
Tomi lim|xn —x0| =0.

n—o
3a semoro 2: —|xn —x0| <silnx, —sinx, < |xn —x0|.

3a TeopeMoIo IIpo JTBOX KOHBOIPIB: l1m(s1n x, —sin xo) =0.

n—oo
3Bigcu limsinx, =sinx,. OCKIIBKH IIOCTIIOBHICTD (xn) BHOPAHO JOBLILHO, TO IIe O3HAa-
n—»0

vae, 10 PYHKINA Y =sinX € HellepepBHOIO.

Llosedennsa. Hexait x, — moBLIbHA ITOCIIOBHICT TaKa, o limx, = x, .

n—oo

Tomi £1£2|xn —x0| =0.
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. L X=X, . X+X,
OcklirpKm cosx —cosx, = —2sin sin , TO

. X=X, . X+x,
|cosx—cosx |: —-2s1n sin <
0 2 2

Ortxe, —|xn —x0| <cosx, —cosx, < |xn —x0|.

3a TeopeMoro IIpo BOX KOHBoipiB: lim (cosx, —cosx,)=0.

n—oo

3Bigcu limcosx, = cosx,. OCKIIbKY IIOCTIIOBHICTD (xn) BHOpPAHO JOBLILHO, TO IIe O3HAa-

n—oo

vae, 1o PYHKIA Y =COSX € HellepepBHOIO.

Mpminan 8. Jlosenits, mo dpyHKIi y=tgx 1 y =ctgx HemepepBHi.

. .. 1. SInx
Mpmiknan 9. O6uwucitiTe rpauuiio GyHKINi lim

x—)Zn\/;+4.

Poszs’azanns. Ockliabku QyHKINI Yy =sinx Ta Yy =+/x +4 € HellepepBHUMH, TO 34 Teope-

sinx

\/;+4

MO0 IIPO HEIIePEePBHICTh YACTKH (PYHKINM, PYHKINS [ (x) =

€ HeIlepepBHOIO,

. sinx sin2n
ToMy lim =0.

S fe 14 2nid

Bionosgiow. 0.

VIll. MonaTTs cknanenoi pyHKUii

Crimanmena ¢ysxkins (a00 KOMIIO3HINSA PYHKIINN) — e PYHKIIA, Je apryMeHTOM € 1HIIa
JyHKIIA; BoHa 3amucyeThes Ak f(2(x)), ne f — 30BHIIIHS (PYHKINS, a & — BHYTPIIIHS (PyHK-
i1, SAKA MOJAETHCA SIK Il apryMeHT.

Mpuxnan 10. Bimomo, 110 f(x) =sinx, g(x) =Jx +1. CroHcTpyoiiTe (pyHKITII f(g(x)) ,

g(f(x)): f(£(x). g(g(x))-

IX. Teopema npo HenepepBHicTb cknazenoi ¢pyHKuii (3 xB)

Teopema. dAxkmo dbynknisa ¢t = g(x) HemepepsHaA B TO4Ni X, a dyHkmia y = f(t)
HemepepBHA B To4wi £, ne t, = g(x,), To cknaneHa dynkuia y = f(g(x)) e Hemne-

PEPBHOIO B TOYIII X,.



/losedenns. Hexait x, — mOBLIbHA IOCTIIOBHICTE 3HAYEHb apryMeHTy dyHKII y = f(g(x))
raka, mo limx, = x, . Ilosmawmmo ¢, = g(x,) i y, =f(t,)=f(g(x,))-
n—oo
Ockl1bkn (OyHKIIIA g € HeIIePePBHOIO B TOYIIL X, TO IIOCJIIOBHICTD g (xn ) , TOOTO IIOCJI1TOB-
HicTh 1, , 36iraerses mo unena t, = g(x,). Ockinbku QyHKINA f € HellepepBHOW0 B TOYIN f
1 TOCJTITOBHICTS ¢, 30iraeTbed 0 4mciIa f,, TO IOCILIOBHICTE f (tn) , TOOTO IIOCJILIOBHICTD Y, |,
30iraernes 10 YMCJIa f(to) = f(g (xo )) .

Orsxe, MU TOKA3aIIH, 10 718 Oy Ib- K01 301:KHOI 10 X, IIOCI1TOBHOCTI X 3HAYeHb apryMeH-
Ty dyHKIII ¥y = f(g(x)) BIAIOBIAHA IIOCTINOBHICTE Y, 3HAUEHb (DYHKIIII 30iraeThbcsa 10 duciIa

f ( g(xo )) . Tomy dynxmisa y = f(g(x)) € HemepepBHO B TOYIIL X,
. . x—4

Mpminag 11, 3uaiigite lim ————.
= 2x+1-3
Pozé’szannsa. Ockinbkn pyHKINIA f(x) =+/2x +1 —3 € HelrepepBHOIO, TO
liq}(\/2x+1 -3)=+2-4+41-3=0.
OTtsxe, 3acTOCyBATU TEOPEMY IIPO TPAHMUITIO YACTKU HEe MOYKHA.
[IeperBopmMoO api0, AKMI CTOITH IT1T 3HAKOM I'PAHMII:

x-4  (x-49)2x+1+3)  (x-4)(2x+1+3)
V2x+1-3 (¥2x+1-3)(V2x+1+3) (2x+1)-9
_ (x-4)V2x+1+3) 1 (\/ZxT+3)

2(x — 4) )

. . 1
Ockutbky QyHKINS g(x) = 5(\/ 2x +1+3) € HellepepBHO, TO MOYKHA 3aIUCATH:

11%%(\/2“1 +3)= %(\/2-4“ 13)=3.
Bionosiow. 3.

X. Po3B’a3yBanHs NpakTHM4HOI 3azaui

flk a1 BMpiWYyIO NeBHy npo6nemy?

3agava. [1ig yac BunagoBaHHEa KepaMidyHIX BUPOOIB TeMIlepaTypa B IIevl 3MIHIOEThCA 3 Ya-
20+5t, 0<t<4,

coM. [HeHepH ONMCYIOTH IO 3MIH mriieno 1() = me t — uac
P Y y by ® {a+bt, 4 <t <10,

y roguHax, 1(t) — remmeparypa B meui (y °C). Bigomo, 110 y momeHT 4acy ¢ = 4 roquHu
TeMIepaTrypa HOBHHHA 3MIHIOBATHCS 0e3 cTpuOKa (IHAKIIe KepaMika MOKe TPICHYTH),
a y momeHT 4dacy ¢t = 10 rogua Temneparypa mopisHioe 130°C.

1) 3HaiaiTh TaKl 3HAYEHH KoelIfleHTIB a 1 b, 11100 (pyHKIIA TeMIlepaTypu OyJjia Helle-
PEPBHOI0 B MOMEHT Yacy { = 4 TOJIUHHU.

2) IlosicHITH (p13MUHMIA 3MICT YMOBH HEIIEPEPBHOCTI B Il 3a1a4l.

3) 3HaiaiTh TeMIIepaTypy B IIevl yepesd 6 TOOWH MICJIA IIOUYATKY HATPIBAHHSI.
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Xl. TpenyBaznbHi BnpaBu. Tpn piBHi cknagHocTi: A, B, C

1.

S.

Pisenb A

. . ‘)
Yu e pyHKINA HemepepBHO B TOYIIL X,

yA YA

yA yA

flao)p----- - oy i

/ 0 / 0 0 x>
B) r)
yA
yA
‘ f(xo)p---
/ o % 3 4 2 ;’fO\ :
) e)
O0uncITE:
1) lirrglx/;; 2) limsinx ; 3) lin21\/;; 4) limcosx .
T = x»g
Janmo dpysrmi f(x) = 1 — 3x1 g(x) = x? — 1. 3agaiite PopMyI010 PYHKIIO:
1) y=/fgw); 2) y = f(f(x)); 3) y = &(f(x)); 4) y = 8(8()).
HoseniTe, o GyHKIIiA [ HelepepBHA B TOUIIL X,:
1) f(x)=2x-1,x,=3. 2) flx)=x,x,=1.
3) }‘(x)=%,x0 =-2. 4) f(x)=sin2x,x,=0.
[Ipn axux 3HaUueHHAX X PYHKINA OyIe HellepepBHOI?
3x>+x+5 x®—16
1 == 770 2 -0
) [(@) 2x” +6x +4 ) 1) x®—6x+8
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160

11.

Jocmiaite gpyHKIN0O y = f(X) Ha HellepepBHICTH B TouKax 1; 2; —1; 0, aKIo:

x -1 1 X 2
1) y= ; 2) y=——0,; 3) y= ; 4) y=—.
)y 9 ) x+1 ) x?+1 ) x

Pisenn B

300pasiTh cxemaTUuyHO rpadlk PyHKINI, sKa ommcye mporiec. «Jlesxkuii Tarap BUCUTH
Ha HUTIN. [3 301/IbIITeHHIM HaBaHTAMKEHHSI HUTKA IIOCTYIIOBO PO3TATYETHCH, 1 BIIICTAHb
[ TAraps B1O TOYKM IIABIIIYBAHHS 301/IbITyeThCs. AJle I/ JesIKOT0 KPUTHYHOIO 3Ha-
YeHHS HABAHTAKEHHSI PO HHUTKA 00pHBAEThCS, TATAp IaJgae BHU3, 1 HOT0 BIICTAHb Bl
TOYKH ITIBIIIYBAHHS CTPUOKOIIONI0HO0 30LIBIIYETHCS 40 3HAUEHHI Ly,

O06uncITE:
1) lim V1-3x ; 2) lim ‘/;; Ly 3) lim cos4a; ) limctg (x _ 2) .
2
1—cos2x
Hosenith, mo dyurmia f(x) = x> x#0, HelrlepepBHA B TouIi X, = 0.
2,x=0
sin 2x T
y X F —,
Yu € HemmepepBHOIO PYHKINA f(x) = cosx B TOYIIl X, = g ?
T
1,x = 5

1 5n® +1

IIpo memepepBHy Ha R ¢yHKIM©O f Bimomo, 110 [ =——————  neN.3uaigite
n) @Bn-1)(n+1)

aavenusa f(0).

Hano dysrmi f(x)=+vx+1 i g(x)=x"—-2x. JJoBenits, 1m0 ckIameH] PyHKIII e Hele-
PEPBHUMU:

1) y = f(g(x)); 2) y = f(f(x)); 3) ¥ = g(f(x)); 4) y = g(g(x)).

HoseniTe, o QyHKINA [ HellepepBHA B TOUIIL X,:

. 1
sin 2nx arcctg ——, x #1,
1) f(x)= Bl %, =1.
0, x=1,
sin x arctg Y x#m
2) f(x)= x—m T ox,=T.
0, x =m,

2

. Hu HerrepepBHa BoHA y Toulli X, =—17 A B TOU-

[ToGynmyiiTe rpadik pyHKIni f(x) = 5

i x,= 27

306paasith rpadik O0yab-sIKol PYHKIII, SKa He € HellepepBHOI B TOUYKaxX X = n, 1e n € N.
. . .. *ee n

306pa3sith rpadik Oyab-aKol PyHKINI, IKA He € HellepepPBHOI B TOYKAX X = 1 +7n, ae

neZz.

Yu sas:xau Oyne pO3PUBHOIO B 3a/IaHIN TOUIIL X, cyMa (00yTOK) TBOX (DYHKIIIHA, SKIIO
o0maBl pyHKINI B 11# Toull pospusHi? HaBeniTs mpuramgmy.
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12. JlocmpaiTs pyHKINO HA HellepepBHICTh Ta Io0yayiTe 1 rpadik:

3 >O
2x* —1,x <1 XX =5
1) f(x)= ’ ’ 2) f(x)=
f {x—4,x>1; f 2i,x<0.
X

Pisenn C

1
acos—, x =0,

1. 3maigite ycl 3HaYeHHS IIapaMerpa q, Ipyu axkux QyHKINS f(x) = X € He-
a’*—4a, x=0

IepepBHOI0 B TouIl X, = 0.

2. Oyuxmii f1 g Busuaveni Ha R . Yu mosxe Qyuriisa A(x) = f(x) + g(x) Oyru HemepepBHOO
B TOYII] X, AKIIO:
1) dyHKIis f € HeepepPBHOIO B TOYIN X, a GYHKIIA & He € HellepepPBHOIO B TOYIIL X,;
2) dbynxkwii f 1 g He € HellepepBHUMH B TOYUIIL X,?

3. Kopucryounch o3HavyeHHAM, TOBEIITH HEIEPepBHICTh (QyHKINI ¢(x) Ha 1HTEpBaJIl
(—o0;00) , strmmIoO:
1) o(x)=x° +x; 2) p(x)=x>+2x-1.

4. JloBmauaure pyHKIO f(x) B Tourrl x = 0 Tak, 100 BOHA cTaJia HellepEepPBHOIO B I TOYIII:
D - 2) f(x) = ———.

5 V+x-1
cosx,x <0,
5. JlocmimgiTe QyHKIIII0 HAa HellepepBHICTH Ta MobyayiiTe ii rpadir f(x) ={x”+1,0<x <1,
x,x >1.

6. Ilpo Busmaueny Ha R ¢yHKIO [ BigoMo, III0 BOHA He € HeIIePePBHOI0 B KOJHIN TOYIIL.
Yu Moske iICHyBaTH TPAHUILA lxl_I)I& f(x)?

7. Teopue 3a60arHa. 3MomenOATe TOBLIBHUN HEIEPEPBHUU MPOIEC Y CEPEeNOBHII
GeoGebra.

Pednekcis
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Morknuei Temm npoekTiB

I'padiune mocimimxeHHs HellepPePBHUX 1 POSPUBHUX (PYHKITIHI.

MogenoBasHsa peaJbHUX IIPOIIECIB 34 JOIIOMOT0I0 KYCKOBO-aHAIITHYHUX (PYHKITIH.
HemnepepsHi Mogesi B eKOHOMIITL: 3M1HA I[IHU Ta IIOITUTY.

HemepepsHicTs y 610J10T11: picT OPraHi3MiB 1 IOy JIAIIIH.

HemnepepsHi 1epeTBOpeHH B KOMII IOTEPHIM Ipadiiri.
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