IHAMSATKH
no reme «[IPOU3BOJHAA U EE IPUMEHEHUE»

~ o — ocTpbIif
tga >0

f (x4) >0




TUIBI 3AJIAHAN
no teme «[IPOU3BO/IHAS»

(mpuMeHeHHe reOMeTPUYECKOro M (pu3H4ecKoro cCMbIC/Ia NPOU3BOHOM,
NPUMEHEeHUe IPOU3BOAHON K MCCJIeI0BAHUIO (PYHKIMI)

N CIIOCOBBbI UX PEHIEHU A

nm\nn

Tun 3apanus

Pemenue B 001emM Buae

Ha pucynke nzo6paxxenbl rpaduk GyHKIUN

Y= f(x) M KaCaTCJIbHasdA K HCMY B TOYKC C

a0cumccon X, .

YpasHeHwne
KaCaTeéneHOH

v=kx+b

!
Haiitn 3nauenne mnpoussoaHoii [ (X) B

TOYKE X, .

e B Touke X, =X, KacaTejbHas
oOpasyer ocTpbiii yron P ¢
MOJIOKUTEIbHBIM
nanpasiaenuem ocu Ox . Torga

fJ(%):th

Cmpoum NPAMOY20bHbLLL
mpey2onbHUK ¢ yeiom, paéuvim B, u

!
naxooum  f (Xl) =tgf KaK
OmHouleHue NpOMuUBOIEHCAULe20
Kamema K npuieicaujemy.
e B Touke X, =X, KacarelpHas

oOpa3zyeT Tymod yroa O cC
MTOJIOKATEIIHHBIM
nanpasienuem ocu Ox . Torga

f '(xz)ztga:—tg(ISOO—(x)

Cmpoum NPAMOY2ONbHbLU

Mpey2oNbHUK ¢ Y2IOM, PABHbIM

(1 80°— (x) ) u HAxXoo0um
!

f (XZ)Z—tg(18OO—(1) Kax

omHouwenue NPOMUBONEHCAUYE20

Kamema K npunedxcaujemy, Ho b6epém
OMHOUleHUe ¢ NPOMUBONOJIOHNCHBIM
3HAKOM.

e B Touke X, =X, KacareilbHas

napajuienasna ocu Ox . Torna

S (x)=1tg0°=0,




AHanmuTudecku (C MOMOIIbI0 (POpMYIIbI) 3aJaHBbI

bynkmma S (x) u
napajuiesibHas KacaTeabHOM K rpaguky (yHKIHH

/().

Haiitu abciuccy X, TOUKM KacaHus.

y=kx+b,

npsmast

1) Tax KaK KacaTeJibHas
napajuiejabHa 3aJaHHOU MPSIMOU,
TO kkacam. = knp}mod = k .

2) Haiitu npoussoanyto | ’(X).

3) BbisicHUTS, npu
3HAYEHUAX X

KaKHux
3Ha4YCHHUC

npoussoHoit f '(x) paBHO k

(OTO M eCTh UCKOMBIE 3HAYEHUSI X, ).

s smoeo
ypasHeHue

HYJICHO — peuumso

f(x)=k.

Ha pucynke m3o0paxeH rpadgux ’ (X)— Ipou3-

BOJTHOU (DYHKITUH f (X) , OIIPEJICIICHHOW Ha WUH-
TepBaie (a; b).

KOJIN4YCCTBO

a) Haiigure TOYEK MHUHUMYMa

(Makcumyma) GyHKIUH [ (x) Ha IPOMEXKYTKE
° (Cl; b) ,
° [C; d ] ]

Ha npomexyTtke (a;b) BUJIUM JIBE

TOYKHU,
MEHSET 3HAK C «—» Ha «».
TOYKH MHHUMYMA.

B KOTOPBIX IPOU3BOJIHAS
910

Ha npomexyTok [C; d ] 1oraaaer
TOJILKO OJIHA U3 HUX (TIepBasi).

AHaNOTru4HO HaxoaiaT TOYKH
MakKCuMyMa: 3TO TOYKH, B KOTOPBIX
IMpon3BoaHasA MCHACT 3HAK C «*+t» Ha
M.




0) Havinure KOJIMYECTBO
BOo3pactanus (yObiBaHUs) (QYHKIUU.

IIPOMEKYTKOB

Haxonum KOJIMUECTBO

NPOMEKYTKOB, B KOTOPBIX
14

f (x) >0,

(YObIBaeT — aHAJIOTMYHOE pELIeHHE,
HO M3y4aeM MPOMEXKYTKH, B KOTOPBIX

f(x)<0).

B) Hailiqure KoauMuyecTBO UENbIX TOYEK Ha
IIPOMEKYTKE (a; b) , B KOTOpBIX QyHKmusa J (X)

BO3pacrtaeT (yObIBaer).

Ilﬂ'uﬂ'l

Vs

(YObIBaeT — aHAJIOTMYHOE pELICHHE,
HO UW3y4aeM TMpPOMEXYTKH, Ha

KOTOpBIX f ’(X)<0).

a1 3

r) Haiigure

(yowiBanus) (yHKImy J (X) B otBere ykaxwute
JUTMHY HauOOoJIbIlIeT0 (HAMMEHBIIIETO) U3 HUX.

MIPOMEXKYTKH BO3pacCTaHUs

7

(YObIBaeT — aHAJIOTUYHOE PEIIICHHE,
HO M3yYaeM MMPOMEKYTKH, Ha

!
KOTOpBIX Jf (X) <0).
Touku 3kcTpeMyMa BK/IIOYaeM H B
MPOMEKYTOK BO3PACTAHHUS

(pyHKnuM, W B  IPOMEKYTOK
yObIBaHUA.




a) Halinute KOJIMYECTBO TOYEK,
KacaTeJbHas K rpaduKy

S (x) napajiejbHa IpAMOK
COBIIQJIAET C HEH.

y=kx+gq

B KOTOPBIX
byHKIIIU

0] 051

1) Tax Kak KacaTeJibHas
napajuiejabHa 3aJaHHOU MPSIMOU,
TO kKacam. = knp}moﬁ = k .

!

TOYKH

2) Tak xak &

Kacam.

HCKOMBIC SABJIIIOTCA

KOpHSIMU ypaBHeHus [ '(x) =k
(pemraem ero rpadUyecKm)

A

3) Omnpenensiem,
npamas Yy =k

rpaduk ¥ = f '(x),

CKOJIbKO  pa3

IIepeCCKacT

e) Ha pucynke n3o6paxén rpapux y = f ’ (x) -

IPOU3BOJHON (QYHKIIUU S (x) U TOYKH X;, X,,

‘x37 x49 ..

., X,. Kakue u3 7TuX TOUek jeKaT Ha

poOMeKyTKe Bo3pacTaHus (yObiBaHUA) QYyHKIIMU

f (x) ? B oTBeTe yKaXuTe KOJIMYECTBO TOUEK.

e Ecmu f,(xk)>0, TO TOYKa

X, JEKHT Ha TPOMEKYTKE
Bo3pacTanus GyHKIuH J (x)

(Ha pUCYHKE ATO TOUKHU X, X;, X,).

e Ecam f’(xm)<0, TO TOYKa

X, JIEKUT HA IPOMEKYTKE

yObIBaHUSA (PYHKIIUU f (X)

(Ha PUCYHKE ATO TOUKHU X,, X;3).




3aganme. Ha pucynke wu3obpaxen rpapuxk odyskumm YV =f (x), ONpPEAECICHHON Ha
UHTEpBAJIe (Cl; b).
a) Ompenenure KOJIMYECTBO (CyMMY, IIPOU3BEICHUE) ILIENBIX TOYEK, B KOTOPBIX MPOU3BOIHAS

dbysxmmn (X ) oTpuIiaTenbHa (TIOJIOKUTEIIBHA).
Pemenue B 001meM Buae:

e Tawm, rae npousBojaHas J ,(X) <0, pynxus f (X) yOBIBaeT.

e Tawm, Tae npomssofHas J '(x) >0, pynxuous f (X) BO3pacTaer.
(YObIBaHUE 3a(pUKCUPOBAHO HA PUCYHKE CUHUM LIBETOM, BO3PACTAHUE — KPACHBIM;
Heible TOYKM (3HA4YeHHs X ), B KOTOPBIX MPOM3BOAHAS (PYHKUMU OTPULIATEIIbHA,
oTMedeHsl Ha ocu OX cuHMM 1BETOM (MX 6), B KOTOPHIX f '(x) IIOJIOKUTEIIbHA, —
KpacHBIM 1IBETOM (uX 3)).




6) HaiiquTe KONMYECTBO TPOMEXKYTKOB, B KOTOPHIX MpOW3BOAHAs (yHKIuH f (x)
MOJIOKUTEIIbHA (OTPUIIATEIbHA).

Pemenue B 001memM Buae:

|
A
]

e

ol
i
=1

e TAM, I'JIE ITIPOU3BOJHAS f '(x)<0, ®YHKIMA [ (x) VEBIBAET.

e TAM, I'JIE [IPOU3BOIHASA J '(x)>0, ovHKIHA f (X) BO3PACTAET.

(YObIBaHuE 3a(pUKCUPOBAHO HA PUCYHKE CUHUM LIBETOM, BO3pACTAHUE — KPACHBIM;

4
Ha PUCYHKE BHMM 7 TIPOMEXKYTKOB BO3PACTaHHUs (yHKIUHU (CIeI0BATENbHO, J (X) >0

4
Ha 7 IPOMEKYTKax) M 8 MPOMEKYTKOB yOBIBaHMS (ByHKIUHU (CIIeH0BATENBHO, J (x) <0

Ha 8 MPOMEKYTKax)).




S.

3apanue. Ha pucynke uzoOpaxén rpadux ¢GyHKIIUU f (X) U TOUKU X, X5, X5, X,, ..., X,.

B kakoif U3 HUX 3HaYEHHUE MPOU3BOJAHON HauMmeHblee (Haubosbliee)? B oTBeTe yKakuUTe 3Ty
TOUKY.

Pemenue B 001memM Buae:

1-i cyqai:

“* vy =re i
'4h T =0
I =0 d
; - I
|
| x.?l L Xz , | -
X : _}:J »
Nacd =2 Ty =0
TFeso— 0

B HekoTOphIX 3ajjayax TaKOro TUIA JOCTATOYHO HPOAHAIUIUPOBAMb 3HAKU HPOU3BOOHOIl B
Ka)KJIOU TOYKE.

4
Eciny nonyduMm monvko 00y Takylo Touky, B kotopoii f < 0, To umeHHO 6 2moit mouke

3HAYCHUE MMPOU3BOJHON OyeT HAUMEHBIINM (Ha YEPTEkKE — ITO TOUKa X ).

!
Eciy monyduM mosnvko 00Hy Takylo Touky, B kotopoir f > 0, To umeHHO 6 2moit mouxke

3HaY€HUE MPOU3BOAHON OyIeT HAanOOJIbIIUM (Ha YepPTEXKE — ITO TOUKa X, ).

2-i1 cayvaii:
Ilaz 1. Ananuzupyem 3naKu npou3800HOI B KaXK]J101 TOUKE.

Ilaz 2. Eciiu HY>)KHO HallTU TOYKY, B KOTOPOM 3HAUY€HUE MPOWU3BOIHOU SIBISCTCS HAUMEHbUULUM
(IO CpaBHEHMIO CO 3HAYEHHUSIMU B JIPYTHX TOUYKaxX), TO omoupaem eéce Mmo4Ku, 8 KOMOPHIX

!
f <0,
Ecnu Hy»HO HallTH TOYKY, B KOTOPOM 3HaY€HUE MPOU3BOAHOU ABISIETCS Hauboabuium (1o
’
CPaBHEHHMIO CO 3HAYEHHAMHM B IPYTHX TOUKaX), TO omoupaem ece mouku, ¢ komopvix | > 0.

Hlaz 3. B xax0if u3 BRIOPAHHBIX TOYEK HPO8oOum (C TOMOIILIO JTUHEHUKHU) KacameabHylo K
zpaghuxy pynxyuu. O6pamiacM BHIMaHHUE HA YToJI HAKJIOHA KacaTeJIbHOM.




Ecnu uimeMm Touky, B KOTOpPOW 3HAau€HHE MPOU3BOJHOMN SBISIETCS HaumeHvuwium (10
CPaBHEHMIO CO 3HAYCHUSIMU B JPYTMX TOYKax), TO 3TO TOYKA, B KOTOPOM yrojl HaKJIOHA
kacarenoHou MEHBIIIE.

Ecnu wuiem Touky, B KOTOpOW 3HAu€HHME MPOU3BOJHON SIBISICTCS Haubdoavuium (10
CPaBHECHMIO CO 3HAYCHUSIMH B JPYTMX TOYKax), TO 3TO TOYKA, B KOTOPOM yrojl HaKJIOHA
kacarearHou BOJIBIIIE.

BHUMAHMUE!!!

KACATEJIBHBIE HYKHO HNPOBOIUTHb TOJIbBKO B TOUKAX-OTBETAX
AT A 2 (MHaye moJiy4YuM HENPABUJILHBIA OTBET).

/

Ha pucyHKe Touku X; U X; PacIONOKeHbI Ha HHTepBanax Bospactanns Gpyuxunn f (X)),
!/ !
cnenosatensho, f (X%)> 0u f (x)> 0,

KacarensHble K rpaduxy ¢yskimu Y= f (x) B TOuykax ¢ abcmuccamu X; u X,

M300paKEeHBI HA PUCYHKE KPACHBIM IIBETOM.

Yron HakJIOHa KacaTeJbHOM B TOYKE C abcumccod X, OoJblle, 4eM yrojl HakJIoHa

KacaTeJIbHOM B TOYKE C aOCIIUCCOH X5.
[ostomy [ ’(Xl) >f '(X3) .

Ananornuno, f (%)< 0 n f (%)< 0. Menble yron naxiona kacaTelbHOi K

rpaduKy (GyHKIMH B Touke ¢ abermecoii X,. [Tostomy f ’ (xz) <f ’ (X4) .




JlaHo ypaBHEHHME KacaTelbHOW K Tpaduxy
KBaipaTU4HOW (yHKIMKM (Hampumep, mpsMas

y=—4x+6 gapngerca KacarelbHOH K rpaduky
GyHKIMH f(x) =8x*—28x+c ).
Hatlinnte 3Hauenue C.

Llaz 1. Haxomum abcumccy TOYKH
KacaHusl.

Harmpumep,
y=—4x+6

Tak Kak
KacacTcCia

npsiMast
rpaduka

pynrkunn, 10 K =k =1 (%),
Torpa

16x, 28 =4,

x, =1L5.
Llaz 2. CocraBiasieM ypaBHeHHE,

no3BoJifgoInee Hamtu ¢. Pemaem
ero.

CYTBZ 6 mo4Ke Kacarusd OopauHarta,

paccuMTaHHas o dopmye,
sagaromedl  Qynkuouro,  PpaBHa
opauHare, pacCUMTaHHOU 1o

YPAaBHEHUIO KaCaTEJIbHOM.

JpyruMu cioBamMu: HaxXOAWM JBYMS
crocobamu OpAUHATY TOYKHU
KacaHusl, U TIOCKOJIbKY 9TO OJHA M Ta

KE OpAuHara, OTBETHI
IIPUPABHUBACM.
Hamnpumep,
¥y =y(L,5)=—4-1,5+6=0;
=
Yo :8-1,52 _28'1,5+C=—24+C
= —24+c¢=0,
c=24.

Jlano ypaBHEHHE KacaTelbHOW K Tpaduky
KBaJipaTU4HOM (yHKIMK (Hampumep, mpsMas

y=—6x+7 gBnserca KacaTenbHOW K TIpaduKy
2

Gyskuuu ¥y =ax” —2x+3),

Halinute 3Hauenue a.

a#0, unaue QyHKIMS TpHHSIA ObI
BUT y=-2x+8, wu  mnpsamasd
y=-6x+7 He Moria Obl OKa3zaTbCs
KacaTeNbHOM K 3aJaHHON (QYHKIIUU.

lanee mnpuMeHseM aIroput™M U3
aHaJOTMYHOM 3a1auH O.
[Tosmyuaem:
-2
1) 2ax,—2=-6, Xo =—;




o2 2)or-L2
a a a
2
Yo :a(_—zj —2-(_—)+8=§+8
a a a
12 7:§+8,
a a
4,
a
a=4.

rpaduKy
npsiMast

JlaHO ypaBHEHME KacaTelbHOM K
KBaJIpaTUYHOW (PyHKIIMU (Hampumep,

y=3x +Z ABJIIETCSL KacaTeIbHOW K rpaduky

dyrkman ¥ =3x" +bx+2).
Haiigure 3Hauenue b,
yenosuio b >0,

YAOBJICTBOPATIOIICC

Cwm. anroputm B 3a7aue 6.

AHAJIOTUYHO MOJyYaeM:

1) 6x,+b=3,
3-b
Xo ="
_1 b.
Shrars
2)

3 b b b B
AV EENTAE IS
1w
yo—X_E:
ne3(1-2)e3-t
0 2 6) 4 4 2
11 5 11 b
TR a7
b* —6b=0,

b=0 ww b=6.

Tak kak b>0, 10 b=6.

b




Du3nYeCKUuil CMBbICJ MPOU3BOAHOM

MaTepI/IaJIBHaH TOYKa ABHIKCTCA HpiIMOJIPIHGﬁHO

110 3aKOHY § (f ) , TJI€ S — pacCTOSHUE OT TOYKH OT-

MrHoBeHHas1 CKOPOCTH JABHKEHMS
TOYKH B MOMEHT BPpEeMEHHU [ =m :

v=ygs' (m)
Illae 1. HaxoguM 3aKOH HU3MEHEHUS
CKOPOCTH: V(t) =S'(If).

9 cuera, ! — BpeMs, U3MEPEHHOE C HAadaJla JIBUXKE-
HHH‘H . . a) [llac 2. Haxomum CKOpPOCTHh B
a) Haiinure e€ cKOpOCTh B MOMEHT Bpeme- | OMEHT BPEMeHH f =M :
HU [ =m.
) !
0) B kakoil MOMEHT BPEMEHU CKOPOCTh JIBUXKEHUS v(m) =S (m)
TOYKHU OyjaeT papHa V= p ?
0) [llac 2. HaxoguM MCKOMOE BpeMms
!
!, pemiasi ypaBHEHUE S (t ) =p.
B 0601 MOMEHT BpeMeHH
MarepuanpHas TOUKA IBUKETCS MIPAMOJIUHEUHO 4 ( t) — ) ( t) _ ( t)
10 3aKOHY S (t ) , TJIe § — pacCTOsIHUE OT TOYKH OT-
10
cyera, [ — BpeMsi, U3MEPEHHOE C Hayalia JIBUKe- MrHoBeHHOEe YCKOpeHHEe TOYKH B
HHSL. MOMEHT BpeMEeHH [ =m :
Halinute ee yckopeHue B MOMEHT BpEMEHHU ¢ = m.
yerep i a(m)=v'(m)=s"(m)
x I A L1 'ﬂf,a-"'{ ¥
Ha pucynke 1 / I - =
] -l A n |
A mprar
1 / 1
7 - i, [
4 SES: W 2 . |
1 Cacat 8 |
IpeICTaBleHbl TpauK  JBWKEHUA Tela U [ I - I | L f
KacarelbHas K Tpayiky B MOMEHT BpEMEHU [ = M.
Onpenenute mo TpaduKy CKOPOCTh JIBHXKEHUS AB
!
Tesa B ’TOT MOMEHT BPEMEHH. v(m)=s'(m)=tga=—
BC
Ha pucynke i =Ly -
12 g ’

Ipe/ICTaBlieHa 3aBHCUMOCTb CKOPOCTH JBHYKEHUS
Tena oT Bpemenu. Omnpenenute no rpaduky,
CKOJIBKO pa3 yCcKopeHue Tena obparianock B 0.









