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HHOACHUTEJIBHAA 3AIIMCKA

CopepxaHue pas3fenoB Kypca, COCTABIIIOIIMX Hayajla MaTeMAaTUYECKOTO aHalu3a
BBI3bIBACT 3aTPYyIHEHUE Y MHOTUX 00YYaroIINXcs.

Onnako, Bce oOywarommuecs JOJDKHBI 3HATh OMNpPEJeNIeHHE IMPOU3BOAHOW, OCHOBHBIE
npaswia AuddepeHuupoBanus U GOpMyNbl MPOU3BOIHBIX AJIEMEHTAPHbIX (PYHKUIUN, MTOHUMATh
T€OMETPUYECKHI CMBICII IIPOU3BOAHOM, 3HATh YPAaBHEHHUE KaCATECIIbHOM.

[lepBoHayaibHO  MPOUCXOMUT  (POPMUPOBAHME  HAYallbHBIX yYMEHUHW  HAaXOAUTh
IPOM3BOJIHBIC JIEMEHTAPHBIX (DYHKIHWH HA OCHOBE ONPEACTICHHUS TPOU3BOTHOM.

B nanpHelimem Bce oOy4aromiyecs: AOKHBI OBIaIE€Th paBuiaMu audQepeHupoBaHus
CYMMBI, IPOU3BEICHUS U YACTHOTO JABYX (DYHKIMI1, BEBIHECEHHUS IOCTOSIHHOTO MHOXHTEJS 33 3HAK
MIPOU3BOAHOM.

B pesynbTare uzyueHus TeMbl y 00ydarOMMXCs JTOJKHBI OBITH COPMHUPOBAHBI YMEHUS
HAXOJUTh IPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIIUH.

[Tocne ycBoeHHsI OOydYaOIUMUCS TAOJUIl MPOU3BOMHBIX 3JEMEHTAPHBIX (DYHKIHHA |
npaBusl  auddepeHupoBaHus MPOUCXOAUT 3HAKOMCTBO C TE€OMETPUYECKUM CMBICIOM
MIPOU3BOTHOM, 00YUICHHE COCTABICHHUIO YPAaBHEHUH KacaTelbHOU K TpaduKy QYHKIIUU B 33JaHHOU
TOUKE.

OueHb Ba)XXHO 3HATh BCEM OOYYAIOUIMMCS, YTO C IIOMOIIBIO IPOU3BOJHOM MOXKHO
AQHAIUTUYECKU YCTAaHOBUTH MHOTO Ba)KHBIX CBOWCTB (yHKIMU. Bce oOydaromuecss DOMKHBI
OPUMEHSTH MPOU3BOJHYIO K HAXOXKICHUIO HAaMOOJBIIETO W HAWUMEHBINEro 3HAYeHUs (PyHKIIHIA,
pelaTh NpUKIJIAAHbIE 3a/1a4l Ha « DKCTPEMYM).

B xoze nzydenuns TeMbl HEOOXOIMMO 3HATD OINPEAEICHHS TOUEK MaKCUMyMa U MUHUMYMa,
CTAIlOHAPHBIX U KPUTHUYECKUX TOYEK; YMETh MPUMEHATH HEOOXOANUMBIE B JOCTATOYHBIE YCIOBHUS
IKCTpEMYMa JJIsl HaX0XK/IEHUSI TOUEK IKCTpEMyMa.

MeTtonuueckue ykazanus no teme «l[IpousBoaHas» npeaHasHaueHsl as o0ydaromuxcs 1
KYpPCOB.

Metoauyeckie ykasaHUS COJEp)KaT CHOPAaBOYHBIA Marepwal [0 HaXO0XJIECHUIO
IIPOM3BOIHON, IPUMEPHI PELLIEHUS, a TAaK KE 3aJaHUS U1l IPAKTUYECKOU pabOThlI.



BBIYNCJIEHUE ITPOU3BOJHOM IO OITPEJEJEHUIO
Onpeodenenue. Ilpoussoonoi ¢ynkuum y = f(X) B Touke x, Ha3pIBaeTcs mpeeln

OTHOIIICHHUS MpUpaIIeHus] PYHKIIUN K MIPUPAIICHUIO apTryMeHTa, KOTJa IpHupalieHne apryMeHTa
CTPEMUTCH K HYJIIO.
i f(x+Ax)— f(x)

.. . AF
y'=109)= Al!mog = AX

Onepanys HaX0XACHUS TPOU3BOIHON HA3BIBACTCS JughdepeHyuposanuem.

IIpaBuy10 BEIMUCIIEHUS OPOU3BOJIHOMI:

1)Beruucnuth 3HaueHHE (HYHKIMU Y, COOTBETCTBYIOIIEE JAHHOMY 3HAUCHUIO apT'yMEHTa X;

2)[Ipuaath JaHHOMY 3HAYEHHUIO apI'yMEHTA IpUpaIlieHne AX M BHIYUCIATH HOBOE 3HAYEHUE Y+
Ay GyHKIMHY;

3)BeluecTb npexHee 3HaYeHUuE (QYHKIUU U3 HOBOTO M TEM CaMbIM OIIPEIEIUTh IPUPALIEHUE Ay

byHKIUY;

A
4)CocTaBUTH OTHOIIICHHE &y , T.€. Pa3JIeIUTh BBIYMCICHHOE IIpUpalieHue Ay Ha Ax;

y Ay
5)Haiitu npenen OTHOIICHHS X pu Ax — 0; 3TOT npezen u JaeT UICKOMYIO TPOU3BOIHYIO.
X

[Ipumep: Ionb3ysack onpeneneHuem, Haiigem npoussoanyto Gpynxmuu: f(x) = x? — 5x + 7

Pemenue:
Af = f(x+A8x) — f(x) = (x+Ax)> —=5(x +Ax) + 7 — (x? = 5x + 7)
= 2xAx + (Ax)? — 5Ax = (2x + Ax — 5)Ax.
BbIYKCANM OTHOIIEHHE —
AX
Af

—=2x+ Ax — 5.
AX

Ter[epL BBIYUCIIUM ITPEACTT OTHOMICHUSA A_ pu Ax — 0:
X

lim £:Iim(2x+Ax—5) =2x —5.

AX—0 AX Ax=0
Orset: f'(x) = 2x — 5.
Jlnst mo6oii kBagpaTuuHOH GyHKINN y = ax? + bx + ¢ umeem, uto y = 2ax + b.
Jns gyskuun y = x2 — 3x + 5 (a=1, b=-3) y=2x — 3.
[Tpou3BoiHas TUHEWHOM (PYHKIIMK paBHA KOHCTaHTE, CTOsIIEH Bo3ie nepeMeHHol X. Hanmpumep,
st QyHKIMU Yy = 6x + 5 nmpousBoaHas y = 6.
(kx + b) = k.



MMPOCTEUIINE ITPUEMbBI TU®OEPEHIIMPOBAHUSA

IpousBoanas cymmbl (Ire0Opandeckoil) paBHa CyMMe MIPOU3BOTHBIX OT KAKJIOTO CIIaraeMoro.
(uxv) =u=+Vv

IIpousBogHasi 0T NOCTOSIHHOIO 4Kc/a paBHa (.

y=C  y=0
IIpou3BoaHas OT HE3aBMCHMMOIO NepeMeHHOro paBHa 1.
y=X y=1

IIpousBogHasi oT MpPoU3BeeHUs] PaBHA CyMME MPOU3BEICHUIA MTPOU3BOAHON TIEPBOU (PpyHKIIMU
Ha BTOPYIO U TIEPBOil Ha IPOM3BOIHYIO BTOPOH (PyHKIIHH.

(u-v)=u"-v+u-v

IIpousBogHasi 0T CcTemeHW paBHA IOKA3aTENIO CTEICHU, YMHOXXCHHOMY Ha HE3aBHUCHUMOE
MIEPEeMEHHOE, TIOKa3aTelb KOTOPOTO Ha EAMHUITY MEHBIIIE.

(xn )1 — an—l
1

Mpoussoanas pyukuun (vVx) = PN

1\, 1
IIpousBognast pyHkumnu (;) =—=
IIpousBoanas ot yacTHOro (MK APOOH) paBHA JPOOH, YUCIUTEIH KOTOPOH €CTh Pa3HOCTh MEXKLY
NPOM3BEIECHUEM IPOU3BOJHONW [AEIMMOrO Ha JAEIHWTENb M MPOM3BEIECHHEM JEIMMOro Ha

IMPOU3BOJHYIO ACIIUTCIIA, @ 3SHAMCHATCIIb €CTh KBaApaT ACIUTCIIA.
'

uy u-v-u-v
v V2

IpouszBognas ot cjaokHOW GYHKIMHM paBHA MPOU3BOJHOH OT JaHHOW (YHKIMH TIO
MIPOMEKYTOYHOMY TEpEMEHHOMY, YMHOXEHHON Ha MPOHU3BOJHYIO OT 3TOTO NMEPEMEHHOro (110
HE3aBHUCHMOMY [IEPEMEHHOMY ).

[TycTsb y - ecTh QyHKIMS OT U, @ KonmudecTBO U — QyHKIus oT X. Haiinem npon3BoHYIO OT Y Kak
(GYHKIMH OT X.

! ’ !

y =Y, Ux
Tabdauua nmpou3BOAHBIX
1.C'=0 p
9.(tgx) = —;
COs“ X
2.x'=1 10. (cos x)" = —sin X
nyr _ n-1
3.(x")"=nx 11.(ctgx)’ = ———
sin © x
X r_ X . 1
4.(@a")' =a"lna,a)0,a=1 12. (arcsin x)’ =
V1-x°
XY _ aX 1
5.(¢7) =e 13.(arccosx)' = ———
1-x?
! 1 ’
6.(Inx)"==,x)0 14. (arctgx)’ = 5
X 1+Xx
1 , 1
7.(log , X)' =——,x)0,a)0,a =1 15. (arcctgx)’ = — 5
xIna 1+

8.(sin x)" = cosx



Tabanna npou3BOAHBIX CI0KHBIX QPYHKIMIA

1.C’=0 9. (cosu) =—sinu-u’
. , u’
2.x'=1 10. (tQu)' = —
cos“u
u!
nyrs n-1 i
3.(u")'=n-u""-u 11. (ctgu)' = ——;
sin“u
’ ’ . , u’'
4. (@")Y=a"lna-u', a)0,a=1 12. (arcsinu)' =
1-u®
' ' , u’
5. (e") =e"-u 13. (arccosu)’' =-—
1-u®
,_ , ’
6. (Inu) =—,u)0, 14. (arctgu)' = 5
u 1+u
! u!
7. (log ,u) = ,u)0,a)0,a =1 15. (arcctgu)’ =-— 5
u-lna 1+u

8. (sinu)" =cosu-u’

HNPUMEHEHHUE ®OPMYJI JUODEPEHLIUPOBAHUSA

1) (x3 +4x%2 —11) = (x3) + (4x?)' — (11)’ = 3x?% + 8x;

NCS _5x—1) =8x—5;

3x—2 (3x-2) T (Bx—2f
_6x-4-6x+3_ 1

Bx-2f  (3x-2)?

(2x —1)' (2x-1) -(3x—-2)-(3x—2) -(2x-1) _2(3x—2)-3(2x-1)
3)

g F'0= (2x* +1)°) =5(2x* +1)* - 4x = 20x(2x* +1)*

3 6tgdx

f(X) =19°3X _ sy 22vy _
5 =(tg “3x)' = 2tg3x - = .
) (tg”3x) g cos?3x  cos’3x

IIpakTnueckas padora.
Haxo:xnenue npousBoaHoii pyHkuuu no ¢gopmysiaMm 4 npaBujiam

Bapmanr 1
HaiiTu npou3BoaHbie GyHKUMIA.

! !

1)(23x)'; 2)(5cos x)'; 3)(125)'; 4)(17*),; 5)(2Iog5x)’; 6)(25x4)’; 7)&ctgx) ; 8)(% In xj

9)1(2arctgx) ; 10) (32\/?),; 11)(1—?} . 12)(8arcctgx) ; 13)(18e*),; 14)



! !

2X+4j ; 17)(7Iog9x—£6+2arcsin x} ;
X

7X-5

(12x5 —8x* +3x? —4x+5) ;15) (x6 -log, x) ; 16)(

’ - ' , '

18) (2 - cosx) ; 19)(4’( 5XJ; 20)(4‘/;J
2x -7 5

Bapuanr 2

HaiiTn npousBoaHbie QpyHKUMIA.

’
4 ’
) )

1)(14x?) ; 2)(5sin x) : 3)(12x) ; 4)(17log, x); 5)(2arcsin X) ; 6)(15tgx) ; 7)(%arcctng . 8)

(%e} 0)(12ctgx) ; 10)(32x) 11)(1—2) ; 12)[%In xj - 13)(18-47); 14)

! !

3X+5) ; 17)(7tgx—%+23in xj ; 18)
X

4x -3

(1213 —9Ox° +3x* —4x +16)' :15) (x6 -COS x)'; 16)(

’ 2 ’ 4 '
(e* -arccosx) ; 19)(9;X ;X]; ZO)KWJ

Bapuant 3

HaiiTn npousBoaHbie QpyHKUMIA.

, , ' ’ ' ' 1 '
1)(25) ; 2)(5arccosx) ; 3) (250x2); 4) (25*) . 5)(2ctgx) ; 6) (25*) ; 7)(2 log , xj . 8)
1 ' oy 2 ’ 16 , ' 4
(gtng 9)(15arcsin x) ; 10)(5\/;] : 11)(3 In xj . 12)(18arctgx) ; 13)(16cosx) ; 14)

(10x3 —6x° +5x’ —4), :15) (2x3 -In x) , 16)[4X+1j ; 17)(7eX —%\& +14sin xj . 18)

8x-5
' 2 _ ' 4 ’
((2x+3)-cosx) ; 19)(7)( Xj ; 20){5\/;)
2X+1 7
Bapuanr 4

HaiiTn npousBoaHbie QpyHKIMIA.

!
’ !
1 1

1) (18x7) 2)(15arcctgx)'; 3)(125x)'; 4)(171) 5)(21ctgx)’; 6) (15x8)'; 7)(%arcctng ; 8)

! ! !
!

(% log , xj 9) (14 arcsin x)'; 10)[%&) ; 11)(1—?) . 12)(8cos x)'; 13) (18X); 14)



! !
!

3X+7) ; 17)[75in x—%ﬂarCthj . 18)(e* I x);
X

4x -9

(6x4 —3x° +13x—4)';15) (x? ~tgx),; 16)(

19) X" —3x 20) #/x
Ax+2 )’ 5

Bapuant 5

HaiiTn npousBoanbie GpyHKIMIA.

! !

5)(2tgx)'; 6)(5x2)'; 7)[% lg xj : 8)(%008 x) 9)

1)@45); 2)@set); 9(25%) ; A7) ;
(4arcsin x) ; 10)(3&] ; 11)(? In x} . 12)(5sin x) ; 13)(18cosx) ; 14) (2x° —x* +14x+9),

! ! !

15) ((4x-5) tg) 16)(3)(_4) : 17)(7<:OSX—X%+2XJ . 18) (log,, x-cosx) ; 19)(2XZ+XJ ;

X—2 3x-1
L4
[ 225)

Besikast HeBepTHKanbHas mpsiMasi 3aaeTcsl ypaBHeHueM Buza y = Kx + b, roe K —yrnoBoii koaddurment.

YPABHEHUME KACATEJHOM

KacarenbHass — He UCKJIIOUYEHHUE, U YTOOBI COCTaBUTh €€ YpaBHEHHE B HEKOTOPOM TOUKE Xo, JOCTATOYHO

3HATh 3HaYeHUE (PYHKIMU ¥ IPOU3BOJHOM B ATO TOUKeE.

Urak, nmycts gana dyuakuus Y = f (X), koropas umeet npousBojanyio y = f ’(X) na otpeske [a; b]. Torna B
M000i Touke Xo € (a; b) k rpaduky 3TON (YHKIMHM MOXKHO MPOBECTH KacaTellbHYI0, KOTOpas 3a1aeTCs

ypaBHEHHEM:
y =f’(X0) - (X~ Xo) + f (Xo)

3mech f ’(Xo) — 3HaUeHHe MPOM3BOIHON B TOUKE Xo, a f (Xo) — 3Hauenue camoit pyHKIHM.

AJITOPUTM COCTaBIICHUS YpaBHEHHS KacaTelbHOM K rpaduky ynkuuu f (X) B Touke Xo:

1)Bbrancauts f (Xo);

2)uaiitu f ’(X);

3)Boruncauts f °(Xo);

4)3anucath B 00IIEM BHUIlE ypaBHEHHE KacarenbHO#t Y =f’(Xo) © (X —Xo) + T (Xo) ¥ B HEro mojcTaBUThH

3aJ]aHHOE 3HAYeHHE Xo U BbIuKMciIeHHbIe 3HaueHus f (Xo) u f *(Xo);
5)nonydeHHoe ypaBHEHHE IPeodpa3oBath K BUIY Y = KX + b.

9



[pumep. ana Gpynkuus Y = x3. CocTaBUTh YpaBHEHHE KacaTeIbHOMN K TpaQuKy Toi (yHKIUHU B
TOYKE Xg = 2.

1)1st Hauana Haiinem 3Hauenue pynxmmn: T (X)) = (2) =22=8;
2)teneps Haiinem npomssoanyio: T (X) = (X3)” = 3X?;
3)nozcrasnseM B mpomsBoanyko Xo = 2: °(Xo) =°(2) =3 - 22=12;
[Momygaem: Y =12 - (X—2) + 8 =12X—24 + 8 = 12X — 16.

DTO ¥ ecTh ypaBHEHHE KacaTeIbHOM.

IIpakTnyeckas padora.
IIpousBoaHas GpyHKUHMHU, €€ reoOMeTPHYECKUN U (pu3ndecKuil CMBIC/I. Y paBHeHHe
KacaTeJbHOM K rpapuky GpyHKuuu
Bapuanr 1

o 2
1.CocraBbTe ypaBaenue kacarensioil: f(x)=x"+x,ecm x, = 2.
2.HaiizuTe TaHre€HC yIyla HAKJIOHA K OCH aOCIUCC KacaTeabHOM K rpaguky GyHKIHU
2
f(x)=3x" -1 B TouKe x, = 1.

3. Ha pucynke u3o0paxen rpaduk ¢yHkimu y = f(X) u kacarenbHas K HEMY B TOUKE C
abcrccoi xy. Haiiiute 3nauenue npousBoaHoi ¢yukimu f(X) B Touke xg.

Ny

Uy

B N 6)

4. Haiimute yrimoBoil kod(puiMeHT kacaTelbHOU K rpaduky (YHKIIMU Yy = C€OS 3X B TOUKE C
o 3
adcIccon xy = -

5. HanmcaTp ypaBHeHHe KacaTenbHOU K rpaduky yskumun y = f(x) B Touke xg.
2x 1
y= 2X3 _?-I_E y Xo & —1.

Bapmunanr 2

o 2
1.CocraBbre ypaBHeHue kacarenbHoi: f(x)=x"-3x,ecmn  x, =-1.
2.HaiiguTe TaHTeHC yIiia HaKJIOHA K OcH abcluce KacaTenbHOM, mpoxosamiei uepe3 Touky A(l;
3
1) rpapuka pyaxmuu f(x) =x"+2.

3. Ha pucynke m3oOpaxken rpaduk ¢ynkumu y = f(X) n kacarenpHas K HEMY B TOUKE C
a0crmccon xy. Haiininte 3nauenue npousBonHoi ¢yHkimu f(x) B Touke xg.

10



Wy | I ."\_

L

a) 0)

4. Haiimure yrmoBoit ko3(pduIMEeHT KacaTelnbHOW K rpaduky (QYHKIUH y = Sin 3x B TOUKE C
o s
adcruccon xy = 3

5. Hamucarp ypaBHEHHE KacaTeabHOH K Tpaduky yHkiuu y = f(X) B ToUKe X,.
4
X 2x—4

- mt =1
Y= 3 3 ' 0
Bapuanr 3
“ 3
1. Cocrasbre ypaBHenue kacarenphoit: f(x)=1-x", ecmn x, = 1.

2. Haiitu Touky rpaduka QyHKIUY, f(x):3x2—2x+%,13 KOTOpPOM KacarejibHas

napasuienpHa ocu OX.
3. Ha pucynke uzobpaxen rpaduk ¢yHkuuu y = f(x) u kacaTesapHas K HEMY B TOUKE C

a0crccoi xy. Haiiiute 3nauenue npousBoaHoi ¢yukimu f(X) B Touke xg.
Wy Wy

4. Haiigute yrioBoil ko3 duuueHT kacaTenbHOU K rpaduky QyHKIMH y = Sinx + cosx
[

B TOYKE C aOCIIMCCON X = 3

5. Hamucats ypaBHeHHe KacaTenbHOW K Tpaduky QyHkimu y = f(X) B TOuke X;.
V=4x®—-9x2 +6x+1, xy=2

Bapuanr 4
o 2
1.CocraBbre ypaBHenue KacarenbHoit: f(x)=x"—-3x,ecmn  x, =-1.
2.HaiiguTe TaHTeHC yIiia HaKJIOHA K OcH abcluce KacaTenbHOM, mpoxosamiei uepe3 Touky A(l;

1) rpadmka dynxmmn f (x) =x°+2.

11



3. Ha pucynke uzobpakeH rpaduk ¢yukimu y = f(X) u kacatenpHas K HEMY B TOUKE C
abcruccoit x. Haiimute 3HadeHue npousBoaHoit ¢yHkuuu f(X) B TOUKE X().

My yl

*o

=t

i

L

: !
a) 0)

4. Haiinure yrmopoil ko>(@UIMEHT KacaTelbHOI Kk rpaduky (yHkuum y= x> —x+ 1B
TOYKe ¢ abcruccoi x, = 1.

5. HanimcaTh ypaBHEHHE KacaTeibHOU K rpaduky ¢yHkuun y = f(x) B Touke x;.

xZ
y=—7—4x+3, xo=—1.

MHNPOMEXYTKHU BO3PACTAHUA U YBBIBAHUSA ®YHKIIUN

Uccnenopanue mnuddepenumpyemoit Gpynkimu Ha Bo3pacTaHue (yObBIBAaHHE) CBOJIUTCS K OIPEICICHU
MIPOMEKYTKOB 3HAKOTIOCTOSIHCTBA €€ MPOU3BOTHOM.

HanoMHMM COOTBETCTBYIINE YTBEPXKACHHUA:

Hocmamounwiti npusnax éospacmanust gynkyuu. Ecma f'(x) > 0 B ka0l TOYKe WHTEPBaa,
¢bynkuus y = f(x) Bo3pacTtaeT Ha ’TOM MHTEpBAJeE.

Hocmamounviii npusnax yovieanus gynxyuu. Ecimm f'(x) < 0 B Kaxoil TOuke HMHTEpBaia,
¢ynkuus y = f(x) yObIBaeT Ha 5TOM UHTEpBAJIE.

Jns  HaxoXXIeHWsI TPOMEXKYTKOB BO3pacTaHHUsl WM YOBbIBaHUS (YHKIIMM HCIIOJIb3YETCs
JIOCTaTOYHBIE YCIIOBHS: HAa MPOMEXYTKE, I/1I€ IPOMU3BOHAS OOJIbIIE HYJIS, (PYHKIMS BO3PACTAET;
I/l MEHbIIIE HYJIS, yObIBaeT.

[Tpu BBINOJIHEHUHU TakKWX 3aJaHUN CHadajla HaXOAWM MPOM3BOAHYIO JaHHOW (DYHKIUH, 3aTEM
ompenenseM, Ha KakMX IIPOMEKYTKAX OHA IIPUHUMAET IIOJIOKUTENIbHBIE, a Ha KakKHX
OTpHULaTeNIbHbIE 3HAUEHUS, 1, HAKOHEI], 3al1ChIBaeM MPOMEKYTKH BO3PACTAHUSI UM YOBIBaHUS.

fl[x:l =2 +6x° +9x

[Ipumep. HaliTi mpomexxyTKu Bo3pacTaHUs U YObIBaHUS (QYHKIHH
Pemenue. HaxonuM npou3BoiHy O QYHKIINU:

F(x)=3" +12x+9=

=3(x*+4x+3)=3(x+3)(x+1).
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|
J5is OTBICKAHKS TIPOMEKYTKOB BO3pacTaHus U yObIBaHUS (DYHKIIUU HAIEM TOUKH, B KOTOPBIX f [ :I
. TAKMMHU TOUKAMHU ABISIOTCS 1 -3 u 2T -1 .

Hccnenyem 3HaKd TPOW3BOIAHOW B MPOMEXKYTKAX, OMPAHUYEHHBIX 3THMHU Toukamu. Ot —%@ no Toukm
X1= — 3 3HaK TOJIOXKHUTENEH, OT TOYKHU X1— — 3 IO TOYKHU X,— — 1 3HAK OTPHULIATENIEH, OT TOYKH Xp— —
1 no +% 3Hak monoxwurenaeH. OTBET Ha BOMPOC 3aJaHUs: IPOMEKYTKH BO3pACTaHUS TAaHHOW (YHKIIMU —
[-00; =3] u [-1; +o0] , a npoMexxyTok yObIBanus yHkimu —[-3;-1] .

9KCTPEMYMbI @ YHKIIHN

Oyukuusa Yy = f(x) HasbBaercs gospacmaroweti (yovleaioujell) B HEKOTOPOM UHTEPBae, €CIIH
npu X1< Xz BeimonHseTcs HepaBeHCTBO (f(x1) < f(xy) (f(x1) > f(x3)).

Ecmu muddepennupyemas dynkius Y = f(x)Ha orpeske [a, b] Bospacraer (yObiBaet), TO ee
npousBoaHas Ha 3toM otpeske f'(x )>0 (f'(x) <0).

Touka X, Ha3bIBACTCSI MOUKOU  NOKANIbHO20 — Makcumyma (munumyma) Gyuakuuu f(x), ecnu
CYIIECTBYET OKPECTHOCTh TOUKH Xo, JUUISI BCEX TOYEK KOTOPOM BepHO HepaBeHCTBO f(x) < f(xq)

(f () = f(x0))

Toukn MaKCUMyMa U MUHUMYMa Ha3bIBAKOTCA mMOoUYKaAMU SKCmpemymda, a 3HAYCHUA q)YHKHI/II/I B
OTHUX TOYKAX — €€ IKCMpeMYyMamu.

Heobxooumvie — ycrosuss  sxcmpemyma. ECIu  TOYKa X, SIBISETCST  TOYKOH — dKCTpeMyMma
byukmuu f(x), Tto smbo f'(x)=0, mubo f(Xo) He cymecTtByeT. Takue TOYKH
Ha3bIBAIOT KpUMU4eckKuMu, mpudeM cama GYHKIUS B KPUTHYECKOW TOYKE OIpe/eleHa.
DKCTpeMyMbl PYHKIUH CIEIYeT HCKaTh CPEU €€ KPUTHUECKUX TOUCK.

Ilepsoe 0ocmamounoe ycnosue. I1ycts X, - kKpuTndeckas touka. Ecimu f'(x) npu nepexose depes
TOYKY Xo MEHSIET 3HaK IUIIOC Ha MUHYC, TO B TOUKE Xo QYHKIUS UMEET MAaKCUMYM, B IPOTUBHOM
ciydae - MUHUMYM. Eciii mpu nepexo/ie uepe3 KpUTHUYECKYI0 TOUKY POU3BOAHASI HE MEHSIET 3HAK,
TO B TOYKE X, 9KCTPEMYMa HET.

Bmopoe oocmamouHoe yenogue. Tlycth ¢Gyuxuus f(x) uMeeT MpoU3BOIHYIO
f'(x) B OKpECTHOCTH TOUKH X, U BTOPYIO Ipou3BoHy0 f''(xy) B camoil Touke X,. Eciu f'(x)=
0, f"(x0)>0 (f""(x¢)<0), To TOUYKA X, SIBISIETCS TOYKOW JIOKAJBHOIO MHUHMMyMa (MakCHMyMa)
¢yuxuuu f(x). Ecmm xe f"'(xy) =0, To Hy)XHO 71100 MOJIB30BATHCS TEPBBIM JIOCTATOYHBIM
YCJIOBHEM, JTHOO MPHBICKATH BHICIINE POU3BO/IHBIC.

Ha otpeske [a,b] dyukuusy = f(x) MOXeT AOCTHraTh HAMMEHBIIETO WX HAHUOOJBIIETO
3HAYCHHUS JTMOO B KPUTUYECKUX TOUKAX, TMOO Ha KOHIIaX OTpe3ka [a,b].

Mpumep. Haiiti sxcTpemyms! dyaxmun f(X) = 2x3 - 15x%+ 36X - 14.
Pewenue.
Taxk xak f '(X) = 6x? - 30X +36 = 6(X -2)(X - 3), TO KpUTHYECKHE TOUKH YHKINU X1 = 2 U X2 = 3.

OKCTpeMyMbl MOTYT OBITh TOJBKO B ATHX TOYKaX. Tak Kak NpHU Hepexoje yepe3 TOUKy X1 = 2
MIPOM3BOJHAS MEHSET 3HaK IUIIOC Ha MUHYC, TO B 3TOM TOuke QyHKUMS UMeeT Makcumym. [Ipu
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HIepexo/ie uepe3 TOUKy X2 = 3 MPOU3BOIHAs MEHSET 3HAK MUHYC Ha TUIIOC, TIO3TOMY B TOUYKE X2 =
3 'y  (yHKIMH ~ MHHAMYM.  BblaMciaMB  3HaueHHMs — (QYHKIMA B TOYKax
X1 =2 ¥ X2 = 3, HaitmeM skcTpeMyMbl GpyHKiuu: MmakcuMyM f(2) = 14 u munumym f(3) = 13.

IIpakTuyeckasi pabora.
IIpumeHeHne MPOU3BOAHON K MCCIe0BAHUIO (PYHKIMIA M MOCTPOEHUIO IrPaPpuKoB
Bapuanr 1
1.HaiinuTe 3Ha4eHUE MPOU3BOTHON (PYHKIIUU B TOUKE X0 -

y = x3-5x+3, Xo=1
2.Haligure mpou3BOIHYIO (PYHKIIHH:

y =5sin X — X
3. Haiimure mpon3BoaHYy0 QYHKIIUH, UCTIONB3YS PpaBuio qudepeHnpoBaHus MPONU3BEICHHUS:
y=X - (4x —2)

4.Haiinute NpOU3BOAHYIO CIOXKHONU (QYHKIIUU:

y=(5x+2)’
5. Haitnute yrinoBoit koadduireHT kacarenbHO, mpoBeaEHHON K rpaduky GyHkimu Y=f(X) B
TOUYKE ¢ aDCIIMCCON X = @, ECIIN:

y=12-x*a=3
6. Uccnenyiite GyHKIUIO U OCTPOTE €€ rpaduk:
y=-x3+3x-2

Bapuanr 2
1. Haiinure 3Ha4eHue MPOU3BOIHON (PYHKIIUU B TOUKE X0 :
y = x*-3x%-4, xo=1
2.Hatigure mpon3BOIHYIO (PYHKITHH:

y = 2c0s X + 15x
3. Haiinute npon3BoIHYIO (DYHKIIMH, UCTIONB3YS MpaBmiIo Tu(GepeHIIMpOBaHNs TPOU3BEICHUS:

y = (3+5) -\x
4.Haiiiute NponM3BOAHYIO CIOXKHOW QYyHKIUU:

y = \(7x+4)
5. Haitnute yrinoBoit koadduireHT kacatenbHo, poBe€HHOI K rpaduky Gynkuuu y=f(X) B
TOYKe ¢ a0CIUCCOoi X = @, eCcITu:
y=1/3-x3a=-1
6. Uccaenyiite pyHKLHUIO U TOCTPONTE €€ Tpaduk:
y =x3—12x

Bapuant 3
1.Haiinure 3HaueHne Npou3BOIHON PYHKIIMU B TOUKE Xo :
y = x3+3x-2, Xo=3
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2.Haiinure npon3BoHYIO (QyHKIIHH:

y =3x—sinXx
3.HaiiguTe npou3BoAHYIO (GYHKIIMH, UCIIONB3YS IPABIWIO MU epeHIpoBaHUS TPON3BEICHUS:
y=Nx-(x*-1)
4. HaiinuTe mpou3BOIHYIO CJI0KHOW (DYHKITHH:
y=(2x-3)°
5. Haiigure yriioBoii ko3 duiueHT KacaTeapHOU, MPoBeAEHHOH K rpaduky ¢yukuuu Y=f(X) B
TOYKeE ¢ aDCIIMCCON X = a, ECIIH:
y=1/4-x% a=1
6.Mccnenyiite GyHKINIO U TIOCTPOiTE €€ rpaduK:
y =x3-3x +2

Bapuanr 4
1.Haiinute 3HaueHne NPOU3BOIHON PYHKIIMU B TOUKE X0 :
Yy = X°+2X+6, X0=2
2.Haiigute npou3BoIHYIO (YHKIIHH:

y = 2X — CO0S X
3. HaiimuTe mpou3BoaHYO (DyHKIMH, UCTIONB3Ys MpaBuiIo 1 depeHIupoBaHNs TPOU3BEACHUS:
y = (8x — 1) Vx
4. HaiiuTe MpOU3BOIHYIO CJIOXKHON (YHKIIUU:
y=(6x—1)
5. Haitmute yrinoBoit ko3 GUIMEHT KacaTenbHOU, MPOoBeAEHHOM K rpaduky GyHkuuu yY=Ff(X) B
TOYKE C a0CIUCCON X = @, eCIIH:
y=12-x%a=1
6. Uccnenyiite GpyHKIUIO U IOCTpOiTE €€ rpaduk:
y=3x-x3

HAUWBOJIBIIEE U HAUMEHBIIEE 3HAYEHHUA ®YHKIIUU HA OTPE3KE.
AJITOPUTM

Ecrm ¢ymxims f(X) HempepblBHA Ha OTpe3ke [a;h] © uMeeT NpPOM3BOJHYIO B KaKIOW €ro
BHYTPEHHEH TOYKE, TO IS HAXOXKICHHUS €ro HaumOOJIBIIET0 M HAaWMEHBIIETO 3HAYEHUH AITOH
¢GyHkuun Ha otpeske [a;b] Hyx)HO:

1. Haiitn 3HaueHust QYHKIIMU HA KOHIIAX OTpe3ka, T.e. f (a) u f(b);

2. Haiitu 3HaueHnst QyHKIMH B KPUTHUECKUAX TOUKA, IPUHAIICKAIINX HHTEepBaly (a,b);

3. W3 HaiinenHbix B 11. 1 1 2 3HaueHWH (HYHKIIMK BHIOpATh HANOOJIbINIEE U HAMMEHBIIICE.

[pumep: HaiinuTe Haubonbiuee 3HadeHre GyHKIMu y = x> — 3x + 4 Ha otpeske [-2;0].
Pemenne:
1. Haxonum 3HaueHUs (PyHKIIMHM Ha KOHIIAX OTpe3Ka:
y(=2)=-23-3-(-2)+4=-8+6+4=2;

y(0) = 4;
y' =3x? - 3.
2. 3x2-3=0,
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3x—1)-(x+1)=0,
x1=1; x2=—1.

[TpomexyTky [-2;0] mpUHAAIESKUT TOIBKO OHA CTAIIMOHAPHAS TOYKa X, = —1,
y(-1)=(-1)23-3-(-1)+4=-1+3+4=06.
3. U3 uucen 2,4,6 BiOupaeM HauOoOJIbIIIEE 3HAYCHHUE.

OtBeT:6

IIpakTuyeckasi pabora.
Pemenne 3a1a4 Ha HaX0KIeHUE HAUOOJIbIIET0 M HAMMEHbIIEr0 3HAYeHU QyHKIUN

Bapuant 1
Haiinure HanMeHbIIee 1 HANOOJIbIIEE 3HAYEHUS
byHKIMH:

a) )y = ~4x° +12x -7 ma OTpe3Ke [—1;5];
0) y= x*+3x° —45x -2 ma OTpE3KE [—6;0];
B) V= x*—Ox? +24x -1 ma OTpE3Ke [—1;3];

2
ry=x+ Ha OTpe3Ke [1;+OO] .
3x—2

Bapuant 3
Halizute HauMeHbIee 1 HaUOOJIbIICe 3HAYCHHS
¢GbyHKIHN:

a) y= —5x% +15x -9 ma OTpE3KE [—1;5];
0) y= x'+2x° —2x -2 ma OTpE3KE [—4;0];
B) V= x®—6x%+3x—1 ma OTpE3KE [—1;2];

Ha OTpe3Ke [1;+oo] .

1
=3x+
Dy =ox 4x —

Bapuanr 5
Haiinure HanMeHbIIee 1 HanOOJIbIIee 3HAYCHUS
GbyHKIHN:

a) y = —Ax?* +12x -7 wa OTpE3Ke [—1;5];
6) ¥ =x° +3x% —45x — 2 na otpeske [— 6;0];
B) y=x° —9x% 4+ 24x —1 na orpesxe [— 1;3];

2
N y=x+ Ha OTpE3Ke [1;+oo] .
3x—2

Bapuanr 7
Haiigure HauMeHbIee 1 HAMOOJIbIIIEE 3HAUCHMS
byHKIMH:

a) y= —5x? +15x -9 na oTpe3sKe [— 1;5];
6) y=x" +2x* —2x — 2 ma orpeske [— 4;0];
B) ¥ =x° —6x° +3x —1 na orpesxe [—1;2];

r) y=3x+ 4 ! Ha OTpe3Ke [1;+OO].

X —

Bapuant9
Haiinure HanMeHblllee ¥ HANOOJIbIIEE 3HAYEHNS

¢GbyHKIHN:
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Bapuant 2
Haiinure HanMeHbIIee 1 HANOOJIBIIEE 3HAYEHNS
GyHKIMH:

a) ¥ = —3x> —12x + 3 na otpesxe [— 3;2];
6) y= x* —8x%+10x% +1 ma OTpe3Ke [—1;2];
B) ¥ =2x° —18x% +30x — 3 na otpesxe [0;2];

Ha OTpE3Ke [3;+OO] .

3
= 2x—
r) y=ex or

Bapuanr 4
HaiizuTe HauMeHbIIee 1 HaMOOJIbIICe 3HAYCHHS
GbyHKIHNT:

a) y= —5x* -12x+3 ma OTpe3Ke [— 3;2];
6) y= x*—12x* +10 wa OTpe3Ke [—],'2];
B) V= 3x® —127x% +45x — 3 ma OTpE3Ke [0;2];

Ha OTpe3Ke [0;+oo] .

) 2x 3
r) y=2x—
Y Sx+ 4

Bapuant 6
Haiizute HauMeHbInee 1 HanOOJIbLIee 3HAYCHHS
GbyHKIHN:

a) y = —3x* —12x+3 ua OTpE3Ke [— 3;2];
6) y=x" —8x +10x” +1 na orpesxe [—1;2];
B) ¥ = 2x° —18x% +30x —3 na orpeske [0;2];

r) y=2x— 2x3— 2 Ha OTpe3Ke [3;+oo].

Bapuant 8
Haligure HauMeHbliee 1 HAUOOJIbIIICE 3HAUCHUS
GbyHKIMNU:

a) ¥ =-5x% —12x + 3 na orpesxe [— 3;2] ;
6) y=x" —12x% +10 ma orpeske [—1;2];
B) ¥ =3x® 127 + 45x -3 na orpesxe [0;2];

r) y=2x-— 5x:i— 2 Ha OTPE3KE [OH-OO].

Bapuant 10
Haiinure HanMeHbIIee 1 HANOOJIbIIEE 3HAYEHNS

¢$yHKIHN:



a) y= —Ax* +12x -7 ma OTpE3KE [—1;5];
6) y =x° +3x% —45x — 2 na orpesxe [— 6;0];
B) ¥ =x° —9x% + 24x —1 na orpesxe [— 1;3];

N y=x+ 2 Ha OTPEe3Ke [1;+oo].
3x

Bapuant 11
Haiinure HanMeHbIIee 1 HANOOJIbIIEE 3HAYEHUS
¢GbyHKIHN:

a) ¥ =-5x° +15x — 9 ma otpesxe [—1;5];
6) y=x" +2x* —2x — 2 na orpeske [— 4;0];
B) V= x*—6x° +3x—1 na OTpE3Ke [—1;2];

1
=3x+
r)y X

Ha OTpe3Ke [l;+oo].
x—2

BapuanTt 13
Haiinure HanMeHbIIEE M HAMOOJIBIIEE 3HAYEHHUS
¢GbyHKIHN:

a) y= —5x2 —12x+3 ma OTpE3KE [— 3;2] ;
6) y=x"—12x% +10 ma orpeske [— 1;2];
B) ¥ =3x® 127 + 45x 3 na orpesxe [0;2];

r) y=2x— 5;:_ 2 Ha OTPE3Ke [0;+oo].

Bapuant 15
Haiinure HanMeHbIIEE M HAMOOJIBIIEE 3HAYCHHUS
byHKIMH:

a) ¥ =-5x% —12x + 3 na orpesxe [— 3;2] ;
6) y=x"—12x% +10 ma orpeske [— 1;2];
B) V= 3x® —127x% +45x — 3 ma OTpe3Ke [0;2];

r) y=2x— 5x:i— 2 Ha OTpe3Ke [O;+OO].

a) ¥ = —3x> —12x + 3 na otpesxe [— 3;2];
6) y=x"* —8x* +10x” +1 ma orpesxe [—1;2];
B) ¥ =2x° —18x% +30x —3 na otpesxe [0;2];

Ha OTpE3Ke [3;+oo] .

3
= 2x—
r)y=ex ox

Bapuant 12
Hailinure HanMeHbIIee 1 HANOOJIBIIEE 3HAYEHNS
¢$byHKIHN:

a) ¥ = —5x? —12x + 3 na orpeske [— 3;2] ;
6) y=x"* —12x% +10 na orpesxe [—1;2];
B) y =3x° =127 x* + 45x — 3 na otpesxe [0;2];

r) y=2x— 5x:i- 2 Ha OTpe3Ke [0;+oo].

Bapuant 14
Haiinure HanMeHbIee U HAMOOJIbLIIEE 3HAYEHHUS
¢GbyHKIHN:

a) y = —A4x* +12x -7 wa OTpE3Ke [— 1;5];
6) ¥ =x° +3x% —45x — 2 na otpeske [— 6;0];
B) J = 2 —9x2+24x -1 na oTpeske [— 1;3];

2
Nny=x+ Ha OTpe3ke [1;+oo] :
3x-2

Bapuant 16
Haiinure HanMeHbIee ¥ HAaHOOJbIIEE 3HAYCHHS
GbyHKIMH:

a) ¥ =-5x% —12x + 3 na orpesxe [— 3;2] ;
6) y=x" —12x% +10 na orpeske [—1;2];
B) V= 3x® =127 x% +45x — 3 ma OTpe3Ke [0;2];

r)y=2x— 5;1 2 Ha OTpe3Ke [0;+OO].

PEIHIEHUE TEKCTOBBIX 3A/IAY C UCITOJIb30BAHUEM ITPOU3BOTHON

HaxosxieHne HamOOJBIIEr0 M HaMMEHBIIEr0 3Ha4eHUit MOHOTOHHOW (yHKImHU f(Xx) Ha oTpeske (a;b)
JIOCTUTaeTcsl Ha KOHIax oTpe3ka. Eciu ske 3aiaHHas QyHKIHS He SBISIETCS MOHOTOHHOM, HO H3BECTHO, UTO
OHa SIBIISIETCSl HENPEPHIBHOM, TO JIJISI HAXOXKICHUS] HAHOOJIBIIIET0 ¥ HANMEHBIIETO 3HaYeHNH (QYHKIIMU Ha

OTPE3KE MMPUMEHACTCA IIPaBUIIO:

1. Haiitu kxpuTHYECKHE TOUKH QYHKITHUH.

2. Haiit 3HaueHns QyHKIMN B KPUTHUECKHX TOUKAX, IPUHAISKALINX OTPE3KY, M HA KOHIAX
otpeska. Haubounpiee 1 HanMeHblee 3HAUYEHHUS U3 3TUX YHCE U OyIyT COOTBETCTBEHHO
HanOOJBIIUM U HAUMEHBLINM 3HaUYE€HUSMHU (PYHKIIMH Ha OTpPE3KE.
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3apaua 1. Monomoit npennpuHIMaTeb Muxaiinos HOpuit B cBeTe 3KOHOMHUYECKOTO KpH3HCA PEITHIT
BBIKYIIUTH HEPEHTAa0ENbHOE MPOBUHIMAIBHOE IepepadaThiBaloNice MNPEANPHATAE ¢ IPHTIIACHIT
sxkoHomucta ['ynpaepoBa ['epMaHa moMoub ¢ pacueTaMu MO ONTUMH3anuU pacxofoB. OgHa U3 3anad,
MOCTaBJICHHBIX Tepea ['epMaHoM, Oblia ClEAyROINAs: HAWTH, NMPU KaKUX YCJIOBHUSX PAcXojf KECTH Ha
W3TOTOBJICHUE KOHCEPBHBIX 0aHOK HMIMHIPUYECKON (DOPMBI 3aJAHHOW €MKOCTH OyeT HAUMCHBIITUM.

Pemenue.

BcnomuuMm 3 sTrama  mMaTtemMaTHYeCKOro MOACIUPOBAHUA, NPHUMCHACMBIC IIpHU PCIICHUMU 3ada4 Ha
ONTUMH3ALHIO.

e 1 stan. CocTaBiaeHrne MaTEMaTHIECKONH MOJCIIH.
e 2 oram. PaboTa ¢ cOCTaBIEHHON MOJIEIBIO.
e 3 ortam OTBeT Ha BOIPOC 3aTadH.

1 3ran. CocTaB/ieHHe MAaTeMaTHYECKO MOJEJIN.

CocraBienue Mozeny o0JIeryaeTcsi TeM, 4To u3BecTHa popMa OaHKK M OTOBOPEHO, YTO OHA J0JKHA OBITH
3aJlaHHOM eMKOCTH. DTO CYIIECTBEHHO Julsi cocTaBieHHs Mopenu. CylIecTBEHHBIM SIBISIETCS TaKKe
TpeOoBaHMe, YTOOBI PAacXoj] >KECTH Ha H3TOTOBJICHHWE OaHKM OBIT MUHHUMAIBHBIM. OJTO TpeOoBaHHE
O3Ha4yaeT, 4TO IJIOMAAb IOJIHOW MOBEPXHOCTH OaHKH, MMeromed ¢GopMy LUIMHIAPA, AOJDKHA OBITH
HaMMEHBIIIEH; CYIIECTBEHHBI W pa3Mepbl OaHkW. HecylmecTBEHHBI Ui COCTaBJICHHUS MaTeMaTH4eCKOH
MOJIENIM KOHKPETHOE (YUCIICHHOE) 3HAUeHUE eMKOCTH OaHKM U BUJ KOHCEPBOB (MSACHBIX, OBOILIHBIX), JIJISI
KOTOpBIX OaHKa IpeJHa3HaYeHa.

O6o3HaunB eMKOCTh OaHkH depe3 V cm®, chopmynupyeMm 3amady: OnpenenuTb pasMepsl MWIHHIPA C
o0veMoM V cM® Tak, 4TO OBI IJIOMIA/Ab €r0 TIOJTHON TIOBEPXHOCTH ObLTa HAMMEHBIIIEH.

s perieHus 3aayu 0003HAYMM PaJdyC OCHOBAHUS LMJIMHIpPA 4Yepe3 X, a BBICOTY ero uepes h (Bce
W3MEpEeHHS B CaHTHMETpax). Toraa o0beM HMUIHHIPA:

o

Vzmzﬁzihz e

Tlonnas MOBEPXHOCTh HUWJIMH/IpPA:

g 2 w4+
S=2M x4 2 xh=2 242 Tx M =2 Mx24 X = x
2 + 2
HWrak, S(x) = X

Tak Kak mepeMeHHass X MOXKET MPHHAMATH TOJBKO MOJIOKHUTENIBHBIC 3HAYCHUS, PEIICHUE 3a1a9d CBOAUTCS K
HaX0XKIECHUIO HAMMEHBIIETO 3HaueHus S(x) Ha (0;°2).

2 stan. Padora ¢ cocraBiieHHOH MO€eJIbIO.

Haiinem mponsBonuyto S'(X):

w2 (emtr-md +2)) 4nd o
- | ~ 2 _
S'(x) = x x _ i

Jlns Hax oK IeHUSI KpUTHYECKHUX TOUEK pemmM ypaBHeHuE S’(x) = 0.

7

I—

Kopensp ypaBHeHus: X = 27
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¥ ¥

3 A
Mpux <0< '27 §'(x)<0,ampux> 27 S'(x)>0.
B
3
CrenioBatensHo, B Touke X = ! 277 S(x) HMeeT MHHHMYM.
LV JV JVo
X (O”E) e ('E’I)
5 0 +

S - min /"

CrnenoBaTtenbHO, (GDYHKIUS B 9TOM TOYKE JOCTUTAET HANMEHBIIIETO 3HAYCHHSL.

Takum 00pa3om, IJIOMIA Ik TOJIHOM MOBEPXHOCTH LIWJIMHIPA, UMEIOIETr0 00beM V, OyIeT HauMeHbIIEH pu

¥ 4
3

I— R

h=2x=2 VX = ¥ 7 , T.€. KOT/1a HWIMHAP PaBHOCTOPOHHUI.
3 3tan. OTBeT HA BONPOC 3a1a4H.

Haumenbpinii pacxoj] )KeCTH Ha M3TOTOBJICHHE KOHCEPBHBIX 0OaHOK IMJIMHIPHYECKON (POPMBI 3aTaHHOMN
E€MKOCTH OYJeT TOCTUTHYT MPH YCIIOBUH, YTO AUAMETP OCHOBAHUS M BHICOTA OAHKH PaBHBI MEXY COOOM.

3anaua 2. Cpenu Bcex IPSIMOYTOBHBIX TPEYTOJIBHUKOB C JaHHOUW TUIIOTEHY30H ¢ HAlAUTE TOT, IUIOIIA b
KOTOPOT'O HanOOJIbIIIas.
[Tnomaap NpSAMOYTOIBLHOTO TPEYTOJBbHUKA MOYXKHO HalTH 1O (opMyJIe:

S=a*b/2, rne a,b xareTsI.

[MockosbKy THIIOTEHY3a OYAET SIBISATHCS MOCTOSHHON BEJTMYMHOM €, TO MBI MOYKEM BBIPA3UTh OJIUH KaTeT
yepe3 BTOPOH U TUIIOTEHY3Y.

ITo Teopeme Indaropa: b>=c?-a2 , b=\/(c?-a?)

Torma rutomane TPEyroJibHUKA paBHA: S=a\/(cz-a2)/2

UroObl HAWTH TOYKM OKCTpeMyMmMa  (QYHKIUH, HEOOXOAMMO HaWTH €€  IPOHM3BOAHYIO.
Kak Ham wu3BeCTHO KaTeTbl - BEJIMYMHA II€PEMEHHAs, a THUIOTEHy3a IIOCTOSHHAS, II03TOMY
T pepeHnnpoBaTh HEOOXOIMMO IO KATETY a.

S'Z(a*\/(c2-a2)/2)'=1/2(\/(a202-a4)'=1/2(a2*c2-a4)_‘/Z(az*cz-a“)':1/2(aZ*C2-a4)_1/2(2acz-4a3)
S'=0
1/2(a**c?-a%)"!/*(2ac?-4a%)=0
Zac® —4a®
Varer—tar — U
3HamMeHaTeNb He MOXKET OBITH paBeH ().
2ac*-4a*=(
2a(c*-2a?)=0
a=0 xaTeT HEe MOXXET MPUHUMATH 3HaueHue 0.
c*-2a*=0
c*=2a?
c=\2a
b=\((\2a)>-a%)=a

3HauMT MAaKCUMAJIBbHYIO IJIOMAaAb UMECT TPCYTOJIbHUK C PaBHBIMU KATCTAMU.

19



OTBeT: mIomaab MPsIMOYTOIFHOTO TPEYTONbHUKA HAauOObIIas, €CIIH OH paBHOOEIPEHHBIH.

IIpakTuyeckasi pabora.
PenieHusi npUKJIAHBIX 32124 € HCIOJb30BAHHEM MPOU3BOIHOM

Bapuanr 1

1.HaiiTn yrioBoii ko3 OHIMEHT KacaTeIbHOI, TPOBEISHHOH K KPHBOH y = X° B Touke A (-2;-8).

2. KpuBas 3ajmana ypaBHeHHEM y = X°+5X. OHpelenuTh YIJIbl HAKIOHA KACATEIbHBIX K

MOJIOKHUTEIBHOMY HarpasiieHUIo ocd OX, MpoBeICHHBIX K KPUBOU B TOUKE € aOCIIHCCOM X = -2.

3. B kaKoii Touke KacaTenbHas K KpUBOi y = x-1 mapamtensna ocu OX.

4. Teno aBUKETCS NPAMOIMHEHHO 1O 3aKony s(t) = 3t3- 4t + 2. HaiiTu ckopocTh U ycKOpeHue B

MOMEHT BpeMEHH t = 3.

5. HaiimuTe HanGomblee 1 HaUMEHbIIee 3HaueHns GyHKInK y = x2 - X3 Ha oTpeske [-1;3].
Bapuanr 2

1.Haiitu yrnoBoit ko3 HIMEHT KacaTenbHOI, IPOBEICHHOH K KpUBO# y = X° +1 B Touke C

(3;-2).

2. KpuBas 3amaHa ypaBHeHMeM y = 3x2+2x. OmpeienuTh YITbl HAKIOHA KacaTelNbHBIX K

MOJIOKHUTEIHPHOMY HarpasiieHuIo ocd OX, MpoBeIeHHBIX K KPUBOW B TOUKE ¢ abcImccoi x = -1.

3. B kaKoii Touke KacaTenbHas K KpuBoi y = 2x%-1 mapasiensna ocu OX.

4. Teno mBUKETCS MPSIMOJIMHEHHO 110 3aKoHy S(t) = t2- 3t + 5. HalfTu cKOopocTh M yCKOPEHHE B

MOMEHT BpeMeHH t = 2.

5. Haiinure Haubomblee U HAUMEHbIICE 3HadeHns GyHkiun y =—4x” +12x —7 Ha oTpeske [-
1;3].

Bapuanr 3
1.Haittu yrnosoit kodQQHIMEHT KacaTenbHOI, MPoBeIeHHOM K KpuBoil y = 2x3 B Touke C
(-3;-2).
2. KpuBas 3amaHa ypaBHeHHeM y = X2-2X. OmpeienuTh yIIbl HAKIOHA KacaTeNbHBIX K
MOJIOKHUTETFHOMY HarpasieHuto ocu OX, mpoBeIeHHBIX K KPUBOW B TOUKE ¢ abcIuccoii x = 3.
3. B KaKoii Touke KacaTeapHas K KpUBOil y = x2-4 mapamnensHa ocu OX.
4. Teno ABIKETCS MPSAMOJIMHEHO 10 3aKoHY S(t) = 4t2 + 6t - 5. HaifT ckopocTh M yCKOpeHHe B
MOMEHT BPEMEHH t = -2.

5. HaiiguTe HamGoMblee U HAMMEHbIIee 3HaueHus ByHKmEH Y =-5x° +15x — 9Ha oTpeske [-
1;3].

Bapuant 4
1.Haittu yrioBoit ko3 duIueHT KacaTeIbHOM, IPOBEAECHHON K KPUBOH y = X3-5X B TOUKe B
(-1;2).
2. Kpupas 3amaHa ypaBHeHHeM y = x2-3x. ONpeleuTh yIIbl HAKIOHA KAcaTeNbHBIX K
MOJIOKHUTETBHOMY HarpasiieHUIo ocd OX, MpoBeIeHHBIX K KPUBOU B TOUKE ¢ aOCIMCCOM X = -3.
3. B KaKkoii Touke KacaTelIbHas K KpuBoil y = 4x2+3 mapamrensna ocu OX.
4. Teno mBUKETCS MPAMOIMHENHO MO 3aKoHY s(t) = 3t* - 4t + 2. HaiiTu cKOpocTh U yCKOpeHHE B
MOMEHT BPEMEHH t = -2.

5. Haiigure HanGonbliee 1 HanMeHbInee 3Hadenns Gyukmun ¥ = x° —12x° +10 Ha orpeske [-
1;3].
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