1.1
Onpenesenune
npupameHus
apryMeHTa Ax

1.2.
Omnpenesienue
NpupameHus Ay

byuxkumun y = f(x)

1.3.

Omnpenesienue
MPOU3BOIHOM
byukumun y = f(x)
B TOUKE x =X,

1.4.
Onpenesienue
onepauuu
auddepenunposn
aHus QyHKUMH

OTBeThI K 3212aHU10 1

[Ipupamenuem aprymeHta Ax GyHKOUH y= f(x) Ha3bIBaeTCs
Pa3HOCTh MEXIYy 3HAUCHHEM apryMeHTa B TOYKE x=x, U JII0OOOH

IpYyro  TOYKE M3  HEKOTOpPOHU OKPECTHOCTH  TOYKH
Xo:MAx=x-x,,xeUs(x,).

[Ipupamenuem Ay  GyHKUMH  y= f(x), COOTBETCTBYIOIIUM
INpUpaIICHUIO apryMeHTa Ax B TOYKE x=x, Ha3bIBaCTCSI Pa3HOCTH
MEXJy 3HAa4YeHHMEeM (YHKIMH B TOYKE x=x,+Ax U B TOUKE

x=x0 Ay =[x +Ax) = f(x,) .

Ilycte dyHkIua y= f(x) ompeneieHa B HEKOTOPOW OKPECTHOCTHU
TOYKH x = x,. [Ipenen oTHoLIeHUs npupameHus Ay (QyHKIIMU B 3TOM

TOYKE (€CIIM OH CYIIECTBYET) K MPHUPAIIEHUIO Ax aprymeHTa, Korja
Ax — 0, Ha3bIBAETCS TPOU3BOAHON QDYHKIMH y = f(x) B TOUKE X =X, .

O6o3Hauaercst Mpou3BOAHAsA y= f(x) B TOYKE x=x, OJHUM U3
CIEAYIOIIUX CIIOCOOO0B:

df(x) £
dx

f(x,), mm y'(x,), WK x=x, -

Takum oOpazom,

£7(y) = lim 2 fim L Fo TAD 7 /(%)
A—0 Ax  Ax—0 Ax

HuddepennmpoBanuem byHKIMA Ha3bIBAIOT OTBICKaHUE
MIPOU3BOAHBIX ITHX (DYHKIIHH.
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1.5.

OcHOBHBIE
npaBuJjia

g depeHIpPoOB
aHus pyHKuMin

1.6.
IIpousBoanas
NOCTOSTHHOM

pyHKIumn

1.7.
IIpousBoanas
CTeNeHHOH

GyHkumu

26

IIycte ¢ — xoHCTaHTa, a u(x) U v(x) HUMEKT IPOU3BOIAHBIE B

HEKOTOpou Touke x. Torma GyHKIUU u(x)+v(x), c-u(x), u(x) -v(x) #

u\x )
% (rme v(x)#0) Takke HMMEIOT MPOU3BOJHBIE B STOH TOUKE,
V(X

npuyeM

l.

(utv) =u’ £v' - mpousBogHas cyMMbI (DYHKIHH paBHa CyMMe
MPOU3BOIHBIX 3TUX (DYHKIIHIA;

(u-v) =u' -v+u-v' - mpousBomHas Npou3BeneHUsl (yHKIUI
paBHa CyMMe MPOU3BEICHUI MPOU3BOIHON TEPBON (QYHKIMH Ha
BTOPYIO U MEPBOi (DYHKIMHU HA IPOU3BOIHYIO BTOPOIi;

u 1 .
(cu) =cu’, (=) ==-u' - NOCTOSAHHBLIH MHOKHTEJIb BLEIHOCIT 3a
C C

3HaK MPOU3BOJHOM;

u,, u'v—u’ o
(=) =———— - TMNpOHU3BOJHAA OTHOIICHUS JBYX byHKIMA
v v

(4aCTHOT0) paBHa OTHONICHUIO PA3HOCTU MPOU3BEIACHUMN
NPOU3BOJHON UHCIUTENS] Ha 3HAMEHATelb W YHUCIUTENs Ha
IIPOU3BO/IHYIO 3HAMEHATEIS K KBaJpaTy 3HaMEHATEs;

nycTb (yHKUUA y=F(u) HWMEET MPOU3BOJHYIO B TOYKE u,, a
byHKIUSA u =@(x) - B TOUKE u, = ¢(x,). Torna ciaoxuas QyHKIusI
y =F(u(x)) TakkKe UMEET IPOU3BOIHYIO B TOUKE X, IPUIEM

' (x,)=F/(u,)-u.(x,) - NPOU3BOAHASA CIOXKHOH (DYHKIHH

paBHa MPOU3BOIHOM ATOM PYHKIIUHU MO MTPOMEKYTOUYHOMY apTyMEHTY
U, YMHOKEHHON Ha IIPOU3BOJAHYIO OT IPOMEXKYTOYHOT'O apryMeHTa U
10 OCHOBHOMY apTyMEHTY X.

[IpousBoaHas NOCTOSAHHOM (PYHKLIMH PAaBHA HYJIIO:

¢ =0.

[IpousBogHast cTerneHHONW (YHKIIMU paBHA TOKAa3aTeI0 CTEMeHH,
YMHOXEHHOMY Ha OCHOBAaHME B CTEIICHH, HA €IWHUIY MEHbIIE, U
YMHOKEHHOMY Ha MPOU3BOJHYIO OT OCHOBAHUSI:

(un(x))/ I

X



1.8.
IIpousBoanas [Ipon3BonHas cuHyca paBHa KOCHHYCY TOIO iK€ AapryMeHTa,
CHHYCA YMHOXEHHOMY Ha ITPOU3BOJIHYIO ApTyMEHTA:

(sinu(x)) =cosu-u’

1.9. y' =(sinx’ +10)’ =cosx’ -5x* +0.

1.10.
IIpousBoanas [IpousBogHas KOCMHYCa paBHa MUHYC CHUHYCY TOIO K€ apryMeHTa,
KOCHHYCA YMHOK€HHOMY Ha MPOU3BOJIHYIO apTyMEHTA:

/ : /
(cosu(x))' =—sinu-u..

1.11. y’ =(cos5x)’ =—sin5x-5.

1.12.
IIpousBoanasn [IpousBogHas TaHTeHca paBHA €AWHHMIIE, JIEJICHHOW Ha KBajpaT
TaHreHca KOCHHYCa TOI0 K€ aprymMeHTa, YMHOXXEHHOW Ha MPOU3BOJIHYIO
aprymeHTa:
1 1
(tg u(x)) = ul = ul.

(cosu)® * cos’u

1 2
S 1 1 - 2
/I _ 3 I _ 3N/ 3 _
1.13. ¥ =(1gV2x) =(1g(2x)°) =——=—=7-7(2x) *-2= :
(cos¥2x)* 3 33/(2x)* (cos¥/2x)’
1.14.
IIpousBoanasn IIpousBogHass KOTaHIeHCAa paBHA MUHYC €IUHULE, ICICHHOW Ha
KOTAHIeHCca KBaJpaT CHHyCca TOro0 e AapryMeHTa U YMHOXXECHHOW Ha
IIPOU3BOJIHYIO apIyMEHTa:
1 1
t / = — . / = — . /
(ctg u(x) (sinu)? " sin’ u e
1 15 ctg’ 1 ?
1.15. ' = (ctg*5x) =3ctg? Sx(—— S S.CZ;g X 5?045 5x
sin” 5x sin” 5x sin” 5x
1.16.
IIpousBoanasn [IpousBognass morapudmuueckoil (QYHKIHM paBHA  CAWHMUIIE,
Jorapugma JICJICHHOW Ha apryMeHT Jorapu¢gma 1 Ha HaTypajbHBIN Jiorapudm

OCHOBAHUS, YMHOKEHHOW HA MPOU3BOJAHYIO ApTYMEHTA!

(log, u(x)) =—— !

X

u-lna
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1 ”_ 1
2x-1n10 xIn10 "

1.17. y' =(lg(4sin2x))’ =(Ig4 +1gsin2x)’ =0+

1.18.
IIpousBognasn [IpousBoaHast HAaTypalbHOTO JorapudMa paBHA €AMHUIIE, JCTECHHON
HATYPAJbHOIO Ha aprymeHr Jiorapu¢pma u YyMHOXKEHHOHM Ha MPOU3BOJHYIO
Jorapugpma apryMeHra:
1
(Inu(x)) =—-u’.
u

119, v = (i’ Tx) = ClnegTe) =2 ——— 7=+ 2
5 5 tg7x-cos” 7x S5sin7xcos7x Ssinl4dx

1.20.
IIpousBoanasn [IpousBogHas TmoOKa3aTeNbHOW (YHKIIMKM paBHA dTON (DYyHKIINH,
N0Ka3aTeJIbHOM YMHOXEHHOH Ha  HaTypaJbHBIM  JiorapudM  OCHOBAHHS |
pyHkumMu YMHOXECHHOHW Ha MPOU3BOJHYIO TTOKA3aTEeIIS:

(@) =a" -Ina u;

ctg 3x
o1, y/ :(6ctg3x)/ _ 6ctg3x 1n6'(— . i )3 __ 3 6 : In6
sin” 3x sin” 3x
1.22.
IIpousBoanas [IpousBoaHasi SKCIOHEHTHI paBHAa SKCIIOHEHTE, YMHOXXCHHOM Ha
JKCIIOHEHThI POU3BOJIHYIO TOKA3aTelIsl SKCIIOHEHTHI:
u(x)\/ u /
(") =e" ul,
cos COS— X 1 1 X COS—
123 ¥ =(e 2) =e 2(-sin>)-—=-—sin=-e
’ 22 2

1.24.
IIpousBoanasn [IpousBoaHasi apkcMHyca paBHa €IWHUIIC, JEJICHHONW Ha KOPEHb
apKcHHyca KBaJpaTHBIN U3 €MHUIIBI MUHYC apryMeHT apKCHUHYCa B KBaJipaTe U

YMHOKEHHOM Ha MPOU3BOJIHYIO apryMEHTa!

(arcsinu(x)) = ! ul.

1—u’
1.25. y’ =((arcsin5x)*)’ = 3(arcsin 5x)° - ! 5= I5(arcsin 5x)° .
V1—-(5x)° V1-25x7

1.26.
IIpousBoanas [IpousBoaHasi apkKOCHMHyCa paBHA MHHYC €IUHUIIC, JICJICHHOW Ha
APKKOCHHYCA KOpPEHb KBAJPATHBIM U3 €UHUIIBI MUHYC APryMEHT apKKOCHUHYyCa B

KBaJpaTe U YMHOKEHHOM Ha MPOU3BOIHYIO apryMEHTa:

(arcsin u(x))’ = —;ui

1—u?
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2
127 v/ :(3\/alrccos(7x2 +3)) :l(arccos(7x2 +3)) 3 (- ! )-14x
3 J1=(7x2 +3)?

1.28.
IIpousBoanasn [Tpow3BoaHas apKTaHTeHCA paBHA SAWMHUIIE, NCJICHHOW HAa EIUHUILY
apKTaHreHca IUTIOC ApPryMeHT apKTaHTeHca B KBajapaTe W yMHOKCHHOW Ha
MPOM3BOHYIO apryMEHTa!
1
(arctg u(x))' = 5 ‘ul
1+
y/ _ ( 1 )/ _ (2—arctg 3X)/ _ z—arctg 3x (_ 1 ) 3
29. - - - PR
1.29 2arctg 3x 1+ (3X)
1.30.
HpOI/I3B0)]Haﬂ HpOI/I?)BOI[HaSI APKKOTAHI'CHCA paBHAa MHUHYC CIOAWHUIIC, I[CJICHHOﬁ Ha

APKKOTAHIeHCca €UHUIy IUIIOC APryMeHT apKKOTaHTeHca B  KBajapare u
YMHOXEHHOW Ha MPOU3BOJIHYIO apryMEHTa:

(arctg u(x))/ =— ! 5 u;
1+u

1.31.
2x
y' =(In %)/ = (Inarcctg e** —Inarctg e*)’ =
arctge
= I (- 1 )-e* 2 - 1 1 et g

4x

arcctge™  l+e arctg e™ 1+ e*

1.32. TlocTOSIHHBII MHOXHUTEIh BEIHOCST 3a 3HAK ITPOU3BOTHOM;
IPOU3BO/IHAS APKTAHTEHCA;
IIPOM3BO/THASI DKCIIOHCHTHI.

1.33. I[TocTOsTHHBIN MHOKHUTEIb BEIHOCAT 3a 3HAK ITPOU3BOIHOM;
IPOU3BO/IHAS JIoTapudma;
MIPOU3BOJIHASI CYMMBI;
MIPOU3BO/IHASI DKCIIOHEHTBHI;
MIPOU3BOIHAS TIOCTOSTHHOM (DyHKITHU.

1.34. ITpou3BoHAas CyMMBI;
MPOU3BOIHAS OCTOSSHHON (PYyHKINU;
IPOU3BOHASI YACTHOTO;
NPOU3BOAHAS CTENIEHHOW (DyHKLUY;
IPOU3BOJHAS CUHYCA;
IIPOU3BOAHAS KOCUHYCA.
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1.35.
IHpousBoauas
HesIBHO 3aJaHHOM
GyHkumu

[lycte ¢yHkmus y= f(x), obiamaronias MPOU3BOJHON B TOUKE X,
3aJlaHa HESIBHO YpaBHEHUEM F(x,y)=0.

Torma mpomsBomHyO y'(x) MOXHO HaiTH, mpoauddepeHIupoBaB
ypaBHeHHE F(x,y)=0 € YYETOM TOro, 4TO y SBisieTCs (DyHKLHEH

apryMeHTa X.
W3 ony4eHHOro ypaBHEHUsI HAWTH IPOU3BOJHYIO.

1.36.1Ipon3BoiHast HEABHO 3aJaHHON (DYHKIIMH;
MIPOU3BOAHAS IPOU3BEACHMUS;
MIPOU3BOAHAS CYMMBI;
IIPOU3BOJHAS CUHYCA;
IIPOM3BOJHAsS] KOCHHYCA.

1.37.

Meton
JOrapu(pMu4ecKo
ro

g depeHIpPoB
aHus

Cuavana QyHKIHIO JTOrapuMHUPYIOT, TIOTOM HAXOJAT MPOU3BOIHYIO
1o npaBuiIy audhepeHIpOBaHUs HESIBHO 3aJJaHHON (DYHKIIUU:
yv=f(x)=Iny=In f(x).

i. Y =(nf(x) =y = f(x) (nf(x) .

1.38. Meton norapupmuueckoro auddepeHIupOBaHNs TPUMEHSIOT B TE€X CIIydasx, KOrjaa
(GyHKIMS ©UMEET MHOTO COMHOKUTEJIEH B YUCIUTENE U B 3HAMEHATENIE, & TaK XK€ €CIId 3TO
MOKA3aTeNIbHO — CTeMeHHas (PYHKITHSI.

1.39. [Ipou3BogHast HESBHO 3a/IaHHOMN (HYHKIINH;
IPOU3BO/IHAS IPOU3BEICHHSI;
POU3BOHAS CUHYCA,

MPOU3BOJIHAS JIorapupma;
IPOU3BO/IHAS APKTAHTEHCA.

1.40.
IIpousBoanasn
NMOKa3aTeJIbHO —
cTeNneHHOoM
Gynkunu

1.41.
Onpenesienune
JMHHUH, 3aJJaHHOH
napamMeTpu4yeckn
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[IpousBoaHas MoOKa3aTeIbHO — CTENEHHOW (YHKLUHMHU paBHA CyMMeE
MPOU3BOAHBIX 3TON (DYHKIIMH KaK IMOKAa3aTeIbHOM U KaK CTEIEHHOM:

W) =u'Inu-v +v-u"" -u

I[Iycth Ha HEKOTOPOM MHOXECTBE X — R 3aJaHbl JIBE cpyHKuHI/I
x=x(t) n y=y(t). Torma MHOXXECTBO BCE€X TOUYECK Ha ILNIOCKOCTU Oxy

¢ koopauHatamu (x(1),y(f)), Tne teX, Ha3bIBAIOT KpUBOU (Wim
x =x(1);

y=y(t).’
GYHKIHIO y(x)— MapaMeTpUUeCcKH 3aJaHHON STUMU YPABHEHUSMHU.

JUHUEW), 3aJJaHHOW MapaMeTpUYECKH YpaBHEHUSIMU { a



1.42.

Teopema 0
MPOU3BOAHOM
napaMeTpu4ecKu
3a]aHHOM
GyHkumnu

Ilycte dyHkIus y= f(x) 3amaHa NapamMeTPUUYECKU YpaBHEHUSIMU
{x = x(2);

y=y().
Tornma, ecnmu QyHKIMH x=x(f) U y=y(f) UMEIOT IPOU3BOJHBIC B
TOYKE B TOYKE t,, mpuueM x'(f,)#0,a QYHKIHS y= f(x) HMeEET
MIPOU3BOJHYIO B TOYKE x, = x(f,), TOrJa 3Ta MPOU3BOJHAS HAXOAUTCS

o ¢opmyiie:
/
y/(X)_yt/(t()) /:y_t
0/~ Wi 7 x /.
X, (t) X

1.43. [Ipon3BoHas mapaMeTpUUECKH 3aaHHON (PYHKITHY;
MIPOU3BO/IHASI APKKOCUHYCA;
IIPOU3BOIHAS APKCUHYCA;
MIPOU3BOJIHASL CYMMBI;
MIPOU3BOJIHAS CTENICHHOU (PYHKIINH;
MIPOU3BO/IHAS] TOCTOSIHHOM (DYHKITUH.

2.1.

Onpenesenue
KacaTeJbHOH K
rpagpuxy
bynxunn

2.2.
I'eomeTpuyeckmi

CMBICJI
MPOU3BOAHOM

2.3.
YpaBHeHue
KacaTeJbHOH

OTBeTHBI K 321aHUIO 2

KacarenbHoll k rpaduky (QyHKUMH B TOYKE M, (x,,y,) Ha3bIBAIOT
NPEACIBHOE MOJOKEHUE CEKYIIEH, COEOUHAIOIIEN TOUYKH M (x,,,)
u M(x,y) rpaduka, IpU CTPEMJICHHH TOYKH M K TOYKEe M, TIO

rpaduky.

[IpousBoaHast PyHKIMU y= f(x) B TOUYKE x, paBHA TaHTCHCY YTIJa,

00pa30BaHHOTO KacaTellbHOW K rpaduky (yHKIHH B 3TOH TOUYKE U
MOJIOKHUTEIIbHBIM HaIlpaBieHUEM ocH Ox :

/
yi(x,)=tga,
TJI€ @ - YTOJ MeXAy KacaTelabHOU K rpaguKky (PyHKIIMM B TOUKE x, U
MOJIOKUTEIIbHBIM HallpaBICHUEM OCH Ox .

[lycts ¢QyHKIMS y=f(x) B TOYKE x, HMEET MPOU3BOAHYIO

/
y (X 0) =1I1ga . Torna B TOUke M 0(X,¥,) CYHIECTBYET KacaTelbHas K
rpaduKy 3Tol QYHKIMH, ypaBHEHUE KOTOPOM:

Y=Y :f/(xo)(x_xo).
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2.4.
Onpenesenune
HOpMAJIH

2.5.
YpaBHeHue
HOPMAJIH

2.6.

Yroa MEKIY
JUHHUSIMH B TOUKE
UX IepecevYeHus

32

vk Hopmane v=Ff(x)

KagcarneJibHdA
J
_——
0 X o X
[Ipsmas JINHUS, IpoxXoadIas yepes TOYKY KacaHusl,

MEPIEHAUKYJISIPHO KacaTEIbHOW, HA3bIBAETCS HOPMAJIBIO K KPUBOM.

[lycts ¢dyHkMs y=f(x) B TOYKE x, HMEET MPOU3BOIAHYIO

y'(x,)=tga. Torma B TouKe M,(x,,y,) CyLIECTBYeT HOpMajb K
rpaduky 3Toi (GyHKIMH, ypaBHEHUE KOTOPOI:

Y=V = (x—x,) .

1
-—
S (xg)
Ecmu f'(x,)=0 (TO ecTh KacaTelibHAsi TOPU3OHTAIBHA), TO HOPMAJh
BEpTUKAJIbHA U UMEET YPABHEHUE X = X, .

[lycts nmanbl ABe mepecekaromuecs B TO4Yke M (x,,y,) KpPHUBBIC
y=f,(x) 1 y=f,(x), npudemMm o0e (PYHKIIMU UMEIOT MPOU3BOJIHEIC B
TOUYKE x,. Toraa yraioMm Mexay STUMH KPHUBBIMU Ha3bIBa€TCS YIoJ
MEX]ly KacaTelIbHBIMH K HUM, TPOBEJICHHBIMU B TOUKE M (x,,),) -
DTOT Yol ¢ MOXHO HAaWTH U3 (POPMYJIBI:

fz/(xo)_fl/(xo)
1+f1/(xo)'f2/(xo)‘

gy =



OTBeTHI K 321aHUIO0 3
3.1.

IlepBoe mnpaBwmio | [lycts dyHkuu f(x) u g(x) auddepeHIUpyeMbl B HEKOTOPOH
Jlonurassi OKpecTHOCTH Uj(x,) TOYKH x,, 32 HCKIIOUCHHEM, MOXET OBITh,
camoi 3Toi ToYkH, U g'(x)#0 musa BceX xeU,(x), x=#x,. Tornma,

eciau lim f(x)=lim g(x)=0 (B 3TOM cilydyae TOBOPST, UTO B TOYKE x,
XX XX,
0
HUMEET MECTO HEONPEICICHHOCThL BHUA 0 ) U CYIIECTBYET

AC) )

———, TO CYIIECTBYCT U lim
=% g (x) =% g(X)

L@ @
X=X g(x) XXy o (X)

Bropoe mnpaBuio | [lyctes dyHkimun f(x) u g(x) auddepeHupyeMbl B HEKOTOPOU
Jlomurass OKpecTHOCTH Uj(x,) TOYKH Xx,, 32 HCKIIOUCHHEM, MOXET OBbITh,
camoil 3Toi TOYkH, U g'(x)#0 musa Bcex xeU,(x), x=#x,. Tornma,
eciau lim f(x)=lim g(x)=o0 (B 3TOM ClIy4ae rOBOPST, YTO B TOUKE x,
HUMEET MECTO HEOIPEACICHHOCTL BHOA {3}) A CYLIECCTBYET
o0
/
lim A ; (x) , TO CYIIECTBYET U lim S (x) , IpU4YeM
=0 g (x) =% g(x)
J(x) S(x)
lim ———= = lim
xX—>Xg g(x) xX—>Xg g (.X)
) y
Ecnu otHO1IEHUWE T B CBOIO OuU€pe/lb MPEJICTABISAIOT COOON HEOMPEIeIEHHOCTh
g X
0
BUA {6} 150705 {f}, To mnpaBwio JlonuTtans (Opu  yCIOBUU  BBINOJIHEHUS
o0

COOTBETCTBYIOIIUX OrpaHUYCHUI Ha QYHKIMH f'(x) U g’ (x)) MOKHO MIPUMEHATH BTOPOM
pa3 u T. 1.

o0
3.2. K HeompeneneHHOCTSIM BHUJA {—} WA { } MOXHO TMPeoOpPa3OBBIBATh TaKXKe

HEONPEIENEHHOCTH BHIA {0-0), {0 — oo}, {1°°, °, {ooo}.
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3.3.

Bun JlenctBus Pesynbrar nerictBuit
HeoIIpeaeI (c,d — HOCTOSIHHBIe)
€HHOCTHU
1. npobu mpusecTH K 06IIEMY { ¢ } e { < } _o-
3HAMEHATEIIIO; 0 ’ o ’
2. YMHOXWTb U Pa3JIeJINTh PA3HOCTh
GyHKIUI Ha COMPSYKEHHOE BBIPAKEHUE, {0} _o- {oo} e
€CJIM 3TO Pa3HOCTh KBAJAPATHBIX KOPHEW; cl 7’ c|l 7
3. YMHOXUTb U pa3JCInUTh PA3HOCTh
(yHKUMNA HA HETOJIHBIN KBaJpaT CYyMMBbI c
{o—o} | 3THX DyHKUMIA, ecm ITO pa3HOCTH {g} =4
KOpHEH KyOu4ecKuXx;
4. npeoOpazoBaTh TOKACCTBEHHO
11 0 o
FO) = h(x) = h(x)  f(x) {0} W {w} MIPUMEHUTh
L rpasuiio Jlonurans.
S (x)-h(x)
3.4.
Bun JlercTBuUs Pesynbrat nemcreuit
Heolpeen
€HHOCTH
ToxnecTBeHHO npeoOpa3oBaTh
f0-c) HpOI/ISBe,Z[eH;I?x()byH;((I_;I)/II/I B OTHOIIICHUS: { % } _— { z } -
() h(x) =52 =
npasuio Jlonurans.
h(x)  f(x)
3.5.
Bun JlenicTBus Pe3ynbrat nevcrBuil
HEeOolpeien
€HHOCTEN

1. cHagana nposiorapupmMupoBaTh
(GYHKIHIO, BBIYUCTUTH TIPS
norapudma QyHKIIUU, a 3aTEM HAUTH
npenen QyHKIHUH:
y=u"=Iny=vinuy;

limlny=A4A=limy=e".

xX—>a xX—>a

2. UCIIOJIb30BAaTh OCHOBHOE
HOFapI/I(i)MI/IIlCCKOC TOXKIACCTBO,
BBIYUCJIUTD IIPCACII ITIOKA3aTCIIA
SKCITIOHCHTHI.:
y=u'=e

v-lnu

CwM. BbIIIIE
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4.1.

Teopema o
CBOMCTBE
HeNnpepbIBHOM HA
oTpe3Ke
GyHkumu

5.1
Onpenesienue
MPOU3BOAHOU
BTOPOI0 MOPSIAKA

OTtBer K 3a1auuIo 4

HenpepsiBHass Ha OTpe3Ke [a,h] (QYHKIMS IOCTHTAET HAa DTOM

OTpe3Ke, IO MEHBIIEeH Mepe, OJWH pa3 HauOOIbIIero 3HaueHus M u
HAaNMEHBIIIETO 3HAUYCHUS M.

OTBeTHI K 32JJaHUIO 5

[MpousBoanas ot GyHkImU f'(x) (MPOU3BOIHON MEPBOTO MOPSIKA)
Ha3bIBAETCA MPOU3BOJHON BTOPOro Mopsaka oT GyHKUUH f(x) (Win
BTOPOH MPOM3BOIHON) 1 0003HauaeTcs f ' (x).

5.2.
/ . Xy 1 x 1 1 X
= (Insin—)’ = CoS—:— =—clg—;
y = 4) . 4 4 4 g4
Sin —
1 1 1 1
y' = (ZCfgi)/ =- i
4sin 16sin” —
5.3.
Onpenesienue [MpousBomnast or ¢yskmuu (P (x) (IPOU3BOAHON OSH-MHHYC
NPOU3BOIHO NEPBOro MOps/IKa) HA3bIBAETCA MPOU3BOJHON HHHOTO MOpsKa OT

n—1o0 nmopsaaka

®) — (34x )(5) — 45 (1n3)5 34x ’

byHkuu  f(x) (WIM OSHHOW MPOU3BBOAHON) UM 00O03HAYaeTcCs

f7(x).

5.4. IIOCKOJIBKY TIPU  KaXKJIOM  I0CIEI0BATEIBHOM
muddepeHIIUpOBaHUH T100aBISIETCS COMHOKUTENDL 41n3.
5.5.
ITpousBoaHas [TpounzBoaHas BTOPOTO nopsiaKa byHKIIHH, 3aJJaHHOM
BBICIIHMX napaMeTPUUECKH ypaBHEHUSIMHA {y - (t);, MOXXET OBITh HaljeHa IO
NOpAAKOB x =x(1)
napaMeTpu4eck Y
u b 3ap aHHOi 0,

A dbopmyne: xx T /I,
¢yHKIIHN X,

[ 1))
x

(n) _
A TIpOM3BOJIHAS YHHOTO MOPAAKA — IO hopMyJIe: Yz
t
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— 742
5.6. Haiinem cHavana mpou3BOJHYIO MIEPBOTO MOPSAKA PYHKIHH {yx_it“ .
/
/ Vi 6t 3
= =—=—1
P x4 2
3., 3
9 a3
[IpousBoaHast BTOPOro Mopsiika TaHHOW (DYHKLIMM paBHA Vi = (41)] = n = PR
t

5.7.
dDopmyaa
Teisiopa

5.8.
dopmy.ia
MakJiopena

[Tycth dyHKIHS f(x) UMEET B HEKOTOPOH OKPECTHOCTU TOYKHU X,

npou3BOAHbIE 10 (n+1)-ro mopsjaka BKIOYUTENbHO. Torma s
JTO00M TOYKKM X W3 ITOW OKPECTHOCTH HMEET MecTo ¢opmyna
Teinopa

/I
X
1= 1)+ L ey L)
(n) (n+1)
+f (XO)(X—XO) f ( )( xo)n+1’ x_)xo.
n! (n+1)!
[locnennee cmaraemoe B dopmyne Telnopa Ha3bIBaeTCs

OCTaTOYHBIM WieHOM B (opme Jlarpanxka. Touka ¢ B OCTaTOYHOM
ysieHe B ¢popMe Jlarpanrxka OepeTcst U3 MHTepBana (x,x,) .

o((x —x,)") - ocTaTouHbIi uneH B popme [leano.

B ciyuae, Koma x, =0 ¢opmyna Telmopa npuHUMAET BU]
0 /" 0 (n)
Y Ha3bIBACTCS q)opmyﬂoﬁ MaKnopeHa.

—x" +o(x")

5.9. Paznoxenne no dopmyne MakiiopeHa HEKOTOPBIX AJIEMEHTApHBIX (PYHKIIUNA WMEeT

CIICIYIOIINN BUL:
2

n

X X
) :1+x+;+...+—'+o(x”);

3 5 " 2!
smx=x—+— +(_1)” +0(x2n+2);
3! 5! (2n+1)!

2 4 2n
cosx=1-—+"—+...+(=1)" Lol
TR TRR AT PR

3 n

In(1+x) = x—x7+x—+...+(—1)"—l X oro(x™)

(1+x)* =1+ax+

5.10.

ala-1) +W+Zc(a—l)---(a—(n—l))
X

x" +o(x").
n!

1. HaitguTe BCE OTIIMYHBIE OT HYJISI TPOU3BOIHBIC JTAHHOTO MHOTOYJICHA;
2. Bwruucnute 3HaueHUs1 GYHKIMHA U POU3BOHBIX B TOUKE x, = —1;
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3. 3anumwure pasiiokeHue MHoroujieHa mo gopmyse Teinopa;

4. Cpenaiite TPOBEPKY: PAaCKpbIB CKOOKM B Pa3joKEHUU MHOrodjeHa 1o Qopmyie
Teinopa, MOTyYUTE UCXOIHBI MHOTOYJICH.

OtBeT: Py(x)=1—-11(x+1)+(x+1)* +(x+1)°.

5.10. e*

> 2 2
T=e" —e"x+

€2X2 €2X3 €2X4
- +

21 3! 4

OTBeTHI K 321aHUIO 6

+o(x*), x—0.

6.1.
Onpenesienue [lycte dyHkua y= f(x) ompeneieHa B HEKOTOPOW OKPECTHOCTHU
aupdepennupye | rouku x,. Ecau mnpupamenve Ay  (QyHKIUM y = f(x) MOXKHO
EOH B TOUKE | npencraBuTh B BUE
T Ay=A4-Ax+ a(Ax) - Ax

rae A — HIOCTOSIHHOE YHCIIO B TOUKE x, ;

a(Ax) - 6eckoHeUHO Majasi GyHKIHS mpu Ax — 0,

TO QyHKIUS y = f(x) Ha3bIBaeTcs IudPepeHrpyeMoil B TOUKE x,
6.2.
Omnpenenenue I'maBHass wacTe npupameHuss Ay aud@epeHurpyeMoil B TOUKe
muddepenunana | x  pynkauu y = f(x), TO €CTh
GyHkumu

A-Ax
HasbIBaeTca quddepennmanom GyHKIUHA B TOUKE x, U 0003HaYaeTcs
dy nnn df (x,):
dy =df (x,) =4 -Ax

3ameuanue. Ecin Y =X, 10 dy =dx = Ax.
6.3.
Teopema o cBsi3u | DyHkius y = f(x) nuddepeHmpyeMa B TOUKE x, TOT/A U TOJBKO
‘l’yHKu““3 TOrJa, KOrjJa B 3TOM TOYKE CYIIECTBYET KOHEYHas MPOU3BOHAs
HMEI0IIEH f'(x,), mpu oTOM A= f(x,).
TIPOU3BOIHYI0, U CraenoBaTteibHO,
augdepeHumnpye /
MOH B TOYKeE dy:df(x ):f (x )dx

0 0 :

6.4.
I'eomerpuueckuii | Jludpdepenman GyHKIIMN B TOUKE x, PABEH MPUPAIICHUIO OPIUHATHI
CMBIC.T KacaTebHOM, MpOBEeJACHHOM K TpaduKy (PYyHKIMH B ITOM TOUKE,
nuddepeHnnana | coorpercTByIOMEMY NPUPALICHHIO APTYMEHTa Ax
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P
) Xo XdFAX X

6.5. YMHOXUB mnpaBble 4yacTH (GopMysa TaOJMLbBl MPOU3BOJAHBIX Ha IU(PepeHIraibl
apryMEHTOB, MOJXY4YUM Ta0nuiy audQepeHinanos.
Hanpumep,

de=0, du=uldx;

du")=nu""u dc=nu""du;
d(a)=a"Ina-u.dc=a"Ina-du:yr 5

6.6. Haitnem nuddepenuman Gyukuuun y = xx? -1+ ln‘x +x? -1 ‘ ,

o senu 1
[Ipn oTbICKaHMH TPOU3BOJIHOW BOCIIOIB3YEMCSI PABEHCTBOM: T | =—, u#0 ¥ IIPaBUIOM
u u

/ /
OTBICKAHUS POM3BOJHON MOAYJsA (DYHKIIUH (‘u(x)‘) =SgNU-U, rtne ¢Qynxuous

1, u>0;
CUTHYM U — 3HaK PYHKUMH U : sgnu={—1, u<0;
0, u=0.

2
y/:erx 2x +sgn(x+«/x 1)(1+ 2x )=
2Jx? —1 ‘xﬂ/xz_l‘ 2/x —1
2071 sgn(x+VxP —D(WxP —1+x)

= +
Vx? -1 x+Vx2—1Mx2—l

C2x7 -1 R 2x°
sz—l sz—l sz—l.
2x°
[ToaTomy dy - dx .

xt—1
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7.1.

Teopema 0
MOHOTOHHOCTH
GyHkumMu Ha
HHTepBaJie

OTBeTHI K 321aHUIO 7

Eciu ¢ynxkuus f(x) auddepeHuupyema Ha uHTEpBaie (a,h) M
'(x)>0 (f'(x)<0) Vxe(a,b), TO OGYHKIUS f(x)
(COOTBETCTBEHHO — yOBIBAET) HA ’TOM MHTEpBAJIE.
Ecmu ke f/(x)>0 (f'(x)<0) Vxe(a,b), To QyHKIHS f(x)
HE yObIBaeT (COOTBETCTBEHHO, —HE BO3PACTAET) HA 3TOM HMHTEpBAJIE,
TO €CTh
Vx,,x, €(a,b):x, <x, = f(x,)< f(x,)

(COOTBETCTBEHHO f(x,)> f(x,)).

BO3pacTaeT

Hanpumep, naiifieM HHTEpBaJIbl BO3pAacTaHUs U yObIBaHUS QYHKIUU f(x)=(x—2)°(x—1).
OyHKIMA ONPENESIICHA HA BCEN YHUCIOBOU MPSIMOM, a €€ MPOU3BOIHASA pABHA
F(0)=2x-2)(x-D+(x-2)7=(x-2)_Rx-2+x-2)=(x-2)3x—4).

dyuknus f(x) Bo3pacTaeT TOIAa M TOJIBKO TOraa, koraa f'(x)>0, TO eCTh

(x=2)3x—4)>0, oTKyHa x e (—oo,%) U (2,0).

AHaJIOTUYHO, TaHHAs cl)yHKuHﬂ y6I>IBaeT TOrJa U TOJIBKO TOTJa, Korjaa f ! (x)<0, TO €CTh

(x=2)3x—4)<0, oTKyza x e (§,2) .

7.2.
Onpenesnenune
TOYKH
JIOKAJILHOT'0
MaKCHMYyMa
(1okaIBHOTO
MHUHHMMYMa)

7.3.
Onpenesienue
TOYEK
JIOKAJIHOT 0
IKCTPEMyMa

7.4.

Teopema ®dPepma
(HeoOxoaumoe
yciaoBue
JIKCTPEMyMa)

Touka x, Ha3bIBaeTCSI TOYKOM JIOKAIbHOTO MakCUMyMa (JIOKaJIbHOTO
MUHHMMYMa), €CIId CYIIECTBYET TaKasi OKpPECTHOCTb Uj(x,) ATOH
TOYKH, YTO

S(xX)<f(xy) VxeUs(x,),

(COOTBETCTBEHHO f(x)> f(x,) VxeU,(x,), x#x,).

X #X,

Touky TOKaIBHOrO MaKCUMyMa U MUHHMMYMa Ha3bIBaXOTCS TOYKAMMU
JIOKQJIBHOTO 3KCTpeMyMa, a 3HAa4eHMsl (PyHKIHMHM B ITHX TOYKaX —
AKCTpEMyMaMu (QYHKIIHH.

Ecimu x, - TOuka JOKAIBHOTO dKCTpeMyMa st GyHKIUU f(x), TO B
3TON TOYKe Mpou3BoHAs (QYHKIMH 160 paBHA HYMO (f'(x,)=0),
100 HE CYIIECTBYET.
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7.5.

IlepBoe
JA0CTATOYHOE
ycJioBHUe
IKCTPEMyMa

7.6.
Onpenesienue
KPUTHYECKHUX

[lycte pyHKUMS f(x) HEmpepbIBHA B TOUYKE x, U AU depeHunpyema
B HEKOTOPOH €€ OKPECTHOCTH (32 UCKIIIOUEHUEM, ObITh MOXKET, CAMOM
TOYKH x,). Torma, ecnu npousBoaHast GpyHKIHMU f'(x) MEHSET 3HAK

OpU IEepexone dYepe3 TOUKYy x,, TO x, - TOYKAa JOKAJIBHOIO

JKCTpeMyMa (ECIH C «+» Ha «- » - JIOKAJIbHBI MaKCUMYM, €CJIH K€ C
«-» Ha «1+» — JIOKAJbHbIII MUHUMYM).

Touku obnactu ompeneiaeHust GyHKIUH f(x), B KOTOPHIX €€ MepBast
[IPOM3BOJHAasE HE CYILIECTBYET WJIM paBHa HYJIO, Ha3bIBAIOTCA

TOYEKR TMEPBOI'0 | KPUTUUCCKUMH TOYKAMU IIEPBOI'O IOPSAAKaA

NopsAIKa

Touku sKcTpeMyMa clielyeT UCKaTh CPeAu KPUTHUUECKUX TOUEK NIEPBOTO MOPSIKA.

Hanpumep, wuaiiieM D3KCTpeMyMbl QYHKUUU [ (x):ln—x. OyHKIMSA OIlpeleseHa u
X

auddepeHnrpyeMa Isl BCEX TOJOKUTENIbHBIX 3HAUYEHUN aprymMeHTa: x>0, IpUYeM

1

—x—-Ilnx

_l—lnx

Kputnueckas Touyka olHa x, =e, IOCKOJIBKY B TOUKE x =0

[ =+
X

2
X

GyHKIMS TEPIUT pa3pbiB, TAaK KaK HE OMpe/eeHa B CaMOM TOYKE U CJIeBa OT ITOW TOYKH.
Hccnegyem 3HaK MpoU3BOAHON B OKPECTHOCTH TOUKHU X, =e.

X (0,¢) e (e, )
f'(x) + 0 _
OyHKIUA JloxanbHbIN ®yHK1us yObIBaeT
f(x) BO3pacTaeT MaKCUMyM
fon (@ =1
€

Otsert: f,,. = f(e) =l.
e

7.7.
Omnpenesienue
CTAllMOHAPHOMI
TOYKH

40

Touka nuddepenunpyemoit pyHKIUU, B KOTOPOM MPOU3BOAHAS TIEPBOTO
Hopsiika  paBHAa  HYJIIO, Has3bplBaeTCd  CTALlMOHAPHOM  TOYKOM:
f'(x,)=0,= x, - CTallMOHApHAS TOYKA.



7.8

Bropoe [Iycte (yHKIMS f(x) MMEET B TOYKE x,IPOM3BOJHBIE NEPBOTO U
AOCTATOTHOE BTOpOro mopsakoB. Torma, eciau f'(x,)=0, f"(x,)#0, TO x, - TOUYKa
yCJI0BHE

JIOKAJIBHOI'O 5KCTpEMYyMa.

IKCTpEMyMa B gacthoctu, ecnu f'(x,)=0, f"(x,)<0, TO x, - TOYKA JOKAILHOTO

MaKCUMyMa,
Ecmu ke f'(x,)=0, f"(x,)>0,TO x, - TOUYKA JOKAIbHOTO MUHHUMYMa.

X

Hanpumep, naiinem >kcTpeMyMbl QYHKIUU f(x) = e
dyHKUUus1 onpedesieHa u dugpghepeHyupyema Ha ecell Yyucsioeou npsimod,
npu4yem
f/(x):1+x2 —222x2 _ 1—x22 |
(I+x7) (I+x7)
CrarmmoHapHbie TOYKH JIBe (B CTAllMOHAPHBIX TOYKAX MPOU3BOJHAS TEPBOTO TMOPSJIKA
pOBHA HYJIO) : x, =-1, x,=1.
Haiinem nmpou3BoAHYI0 BTOPOTO TOPSAJIKA UCCIeyeMoi (PyHKITUN
700 = —2x(1+x*)> =(1—=x*)2(1+ x*)2x _ —2x —2x" —4x +4x° _ —6x —2x°
(1+x*)* (1+x*)° (1+x*)°
Y BBIYUCIIUM €€ 3HAYEHUS B CTAI[MOHAPHBIX TOUKAX:
"(-1)=1>0=x, =—1 - TOYKa JIOKAJTbHOI'O MUHUMYMa;

f"(H=-1<0=x, =1 - TOUKA JIOKATLHOTO MAKCUMYyMa.

OTBeT: fmin =f(_1)=_%) fmax =f(1)=%.

OTBeTHhI K 321aHUIO 8

8.1.

Onpenesienue OyHKIUA f(x), ONpeAcieHHas Ha WHTEpBalE€ (a,b) HaA3BIBACTCA
BBINYKJIOH BBEPX | BLIIyKIO# BBEPX (BBIIYKIOM BHU3) HA 3TOM UHTEPBAIE, €CIM TOYKH
(BBIMYKJIOH BHM3) | o060l gyrm  rpaduka  (QYHKIMH  PACHONIOXKEHHI  BBIIIE
byHxuuu (COOTBETCTBEHHO, HUKE) XOP/Ibl, CTATHBAIOIICH 3Ty JyTY.

NHorga BBIMYKIOCTh BBEPX (COOTBETCTBEHHO, BBINMYKIOCTh BHH3) HAa3bIBAIOT IPOCTO
BBIITYKJIOCTBIO (COOTBETCTBEHHO, BOTHYTOCTBIO).

I'padux BbIMyKIIOM BBEpX (BBINYKION BHU3) HAa HHTEpBale  (a,b) (PYHKIUU TaKKe
Ha3bIBAIOT BBIMYKJIBIM BBEPX (COOTBETCTBEHHO, BBIITYKJIBIM BHU3).
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YA y=f(x)

x|

0

I'paduk dhyHKIMY BRIMYKITBIH BHA3 I'paduk GhyHKIMH BEITYKITBIA BBEPX
MoxHO JaTh Apyroe, 3KBUBAJEHTHOE OIpPEJCICHUE BBIMTYKIOCTH BBEPX (BBIMTYKIOCTH
BHU3):
Onpenesienne OyHKIMA f(x), ONpENelIeHHas Ha WHTepBaie (a,b) HA3BIBACTCS
BBINYKJIOH BBEPX | BLIIyKIIOM BBEPX (BBINYKJIONW BHU3) HA TOM MHTEPBAJIE, €CIM TpaduK
(BBIMYKJI0# BHM3) | 570l (pyHKUMHU NPU x € (a,b) PACHONIOKEH HHUXKE (COOTBETCTBEHHO,
Gy BBIIIIE) KacaTelIbHOM, IPOBEICHHON B JIFOOOI €ro TOYKE.

I'paduk HyHKINH BHITYKIIBIA BHU3 I'paduk HyHKINH BBITYKIIBIA BBEPX

8.2.

JlocTaTouHbIe [lycth GyHKIMS f(x) UMEET BTOPYIO MPOU3BOJHYIO HAa WMHTEpBaje
ycjioBusi (a,b). Torma, ecau f”(x)<0 (coorBeTcTBEHHO, f'(Xx)>0) Ha BTOM
BBIYKJIOCTH UHTEpBaJie, TO (yHKIUS f(x) BBIMyKJIa BBEpX (COOTBETCTBEHHO,
BBEpPX BBIITYKJIa BHU3) HA HEM.

8.3.

Omnpenenenue [Tycth pyHkIus f(x) nuddepennupyema B HEKOTOPOH OKPECTHOCTH

TOYKH meperuda | touxu x,. Torma, eciu IpU MEpPexoje 4Yepe3 3Ty TOUKy (YHKIMS

MEHSIET HAIPABJICHUE BBIITYKIOCTH, TO 3Ta TOYKA HA3bIBAETCS TOUKOU
neperuba ¢yHkuun f(x). Touka (x,f(x,)) TpU 3TOM Ha3bIBaETCA

TOUYKOM neperuda rpaduka GyHKIuU f(x).
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8.4.

Heo0xoaumoe
YCJIOBHE  TOYKH
neperuda

8.5.

Onpenesienne
KPUTHYECKUX
TOYeK  BTOPOro
NOpAIKa

X -Touka meperuda rpaduka (yHKIMHI

Ecimu x, - Touka nepernba pyHKIuu f(x), TO B 3TOH TOYKE BTOpas
npousBogHas (QyHKIMH JuO0 paBHa Hymo (f'(x,)), au00 He
CYILIECTBYET.

Touku, B KOTOpPBIX BTOpasi MPOM3BOJHAS pPaBHA HYJIIO WIH HE
CYIIECTBYET, Ha3bIBAIOTCSI KPUTUYECKUMU TOYKAMH  BTOPOTO
MopsiIKa.

Touku nmeperuda ciaeayer HCKaTh CpeAd KPUTHYECKHX TOYEK BTOPOI0 NMOPSAKA.

8.6.

IIepBoe
A0CTATOYHOE
yCJIOBHE  TOYKH
neperuda

8.7.

Bropoe
JA0CTATOYHOE
yCJIOBHE  TOYKH
neperuda

[lycte QyHKIMSA f(x) MMEET MEPBYIO NMPOU3BOJHYID B TOUYKE x, U

BTOPYIO MPOU3BOJHYIO B HEKOTOPOM €€ OKpPEecTHOoCcTH (3a
UCKJTIOUEHUEM, OBITh MOXET, CaMO TOYKU x,). Tornaa, eciu BTOpas

MPOU3BOAHAS (PYHKIMU MEHSET 3HAK MPHU MEPEX0e Yepe3 TOUKY x,,
TO x, - TOUKa neperuoa.

[Tycts B TOYKEe x, PYHKIUA f(x) UMEET MPOU3BOIHBIC 0 TPETHETO
nopsaka BkitountenbHo. Toraa, ecmu 1/ (x,)=0, f"(x,)#0, TO x, -
TOYKa Mepernda 3Tor GyHKIIUH.

ITpy BBINOJTHEHUU 3a0aHUS 8 yovep sapuanta @) BOCIOIB3yHTECh Tabumuuei 4, myHKTOM

2 (ctp. ).

9.1.
Onpenesienue
aCMMIITOTBI
rpaguka
byHkunn

OTBeThI K 321aHUI0 9

[Ipsimast nuHUS m Ha3bIBaeTCsl acUMNTOTOM rpaduka Q(yHKIIUU
y=f(x), ecnu paccrosHue d OT TOYKM M, nexameil Ha STOM
rpaduke, 10 TPAMON 7 CTPEMHUTCS K HYJIO IIPH HEOTPAHUYCHHOM
yAQUICHUH JTOM TOYKM IO TrpaduKy OT Havala KOOPJAUHAT B
OECKOHEYHOCTb.
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9.2.
Onpenesienune
BEePTHUKAJIBLHOM
aCMMIITOTBI

[IpsimMasgs x=x, Ha3bpIBAaeTCA BEPTUKAJIbHON aCHUMNTOTOM Trpaduka
byHKIUU y = f(x), €CIU XOTSA ObI OJIMH U3 OJTHOCTOPOHHUX IIPEICIIOB

1im0f (X) n xlgn—o S(x) paBeH OECKOHEYHOCTH.

XX+

A

HyHKTHpHaﬂ npsimasi — BEpTUKaJdbHast aCUMIITOTA

9.3.
Onpenesienue
HAKJIOHHOU
ACUMIITOTHI

[Ipssimasi y=kx+b Ha3bIBACTCS HAKJIOHHOM acUMMTOTON rpaduka
byHKIIMU ~ y=f(x) OpU  x—>® (mpu  x—>-o), eciu
lim(f(x)—(kx+0))=0

(coorsercrsenno, lim(f(x)—(kx+5))=0).

Torga, Korja CymecTByOT MPEAeIIbl

MyHKmMupHas npsimasi — Hak/IOHHasi acumMnmoma

94.
Heo0xoauMble H
JOCTATOYHBIE
ycJI0BUS
CylLIECTBOBAHMS
HAKJIOHHOM
ACHMIITOTDI

44

[lpsmas y=hkx+b SBISETCA HAKIOHHOW acUMNOTOTON Trpaduka
byHKIMU y = f(x) IpU x —> oo (IPU x — —o0) TOTAA U TOJBKO TOT/A,
KOT/a CYIIECTBYIOT MPEAEbI

lim £ _ g lim ( f(x)—kx)=h
X X—>+00

X—>+00

(cooTBeTCTBEHHO, lim S _ k n }g}}o(f (x) —kx) =D,

X—>—00 X



9.5.
HeoO0xogumble wu |llpsimass y=» sBisieTCss TOPU3OHTAIBHOM acCUMNTOTON Trpaduka

AOCTAaTOYHBIC byHKIUU y = f(x) TIpU x —> o0 (IPU x — —o0) TOT/IA U TOJBKO TOT/A,

ycaoBus KOrjJia CylIeCTBY€ET peaei
CyLIeCTBOBAHUSA lim f(x)=b
TOPHU3O0HTAJIBLHON | x>+°

ACHMITOTBI (COOTBETCTBEHHO, xliff}o f(x)=>b ).

HyHKTI/IpHaﬂ npsiMasi — rOpu3oHTaJbHaAsA AaCUMIITOTA

ITpy BBINONHEHUH 3a0AHUA D yovep sapuanta @) BOCTIOB3YHTECH Tabnuue 3, myHKTamMu
2u6 (cTp. ).

OtBeTnI K 3aganuio 10

10.1.

x=-7 - TOYKa MUHUMYMa; [’ (=7) HE CYIIECTBYET;

x =-5 - TOYka MaKcumyma; f'(-5)=0;

x =-1 - Touka MUHUMYMA; f'(-1)=0;

x =5 - Touka Makcumyma; f'(5)=0;

x =6 - TOYKAa MUHUMYyMa; f'(6) - HE CYIIECTBYET.

10.2.

x =-3 - Touka neperuda; f”(-3)=0 (WK HE CYIIECTBYET);

x =8 - Touka neperuda; 1 (8)=0 (MIH HE CYIIECTBYET).

Touka x=2 He sABIAETCS TOYKOHN neperunda rpaduka GyHKUMH (HECMOTPS Ha TO, YTO
WHTEPBAT BOTHYTOCTH CMEHSIETCS MHTEPBAJIIOM BBIMYKJIOCTH), TaK KaK (DYHKIHS TEPITUAT
pa3phiB B 3TOM TOYKE.

10.3.
Jlorapudmuyeckast yHKIUs onpeiesieHa AJisl TeX 3HAYCHHU apryMeHTa, KOTOpbie
SIBJISTFOTCS TIOJIOKUTEIbHBIMU::
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x+6 xX+6)x

— >0 (—)
X X

x,=—6, x,=0. IlOJOXUTENBHBIM 3HAYEHUSM apryMeHTa JTaHHOH JjorapuPpmMuyecKon

(YHKIIMH COOTBETCTBYIOT MHTEPBAIBI (—0,—6) U (0,00). To ecTh 001acThio OmpeaesICHuUs
(GYHKIUU SBISIOTCA UHTEPBAIBI (—00,—6) U (0,00) .

>0. Yucaurenro COOTBETCTBYET KBAJPAaTHBIM TPEXWIEH C KOPHSAMH

10.4.
I[JIH OTBICKAHUA BCPTUKAJIBHBIX ACHMIITOT BBIYHCINM IIPCACIBI B TOYKC X, =—6 -

JIEBOCTOPOHHUH, B TOUKE x, =0 - IPABOCTOPOHHUMU.

x—>—6-0 X

. x+6 -6-0+6 0
lim In =<In p = lng =—00 = x =—06 - BEpTHUKaJIbHasl aCUMIITOTA,

. x+6 0+6 6
hm0 In =<In e lna =00 = x =0 - BEpTUKaJIbHasl aCUMIITOTA.
X—>+ X

10.5.

Uccnenyem pyHKINIO HA YETHOCTh U HEYETHOCTb.
—-x+6 x+6

S =l ——==f(x)=In——;

—x+ x+6

f(=x)=In 6¢ f(x)=—In

CneﬂOBaTeJILHo, uccienyemas @yHKuI/IH siBJIsieTCS PyHKIMEH o01iero Buaa.

10.6.
OueBuaHO, QYHKIUS HE SIBISETCS EPUOIUUCCKOM.

10.7.
Haiinem Touku nepeceuenus rpaduka GyHKIHHU C OCIMUA KOOPIUHAT.
C ocbro Oy rpaduk (yHKIIUHM HE TEepeceKaeTcs, TaK KaK TOYKa x=0 He MPHUHAIICKUT

00JIaCTH TOMyCTUMBIX 3HaUYeHUN QyHKIHIH D.

Ilycte f(x)=0=1n X*o_ 0= 2" o_ l=x+6=x - NOJIy4YECHHOE YPAaBHCHUE DPELICHUN HE
X

X
HUMEET, TO €CTh TOUEK MepeceyeHus rpaguka ¢ ocbio Ox TOXKE HeT.

10.8.
Hariem HakJIOHHBIE ACUMIITOTHI, €CJIM OHU CYIIECTBYIOT.

x+6
In Inl
k= lim —x:{—}zo;

x—>to0 X o0

b= lim > "0 —mi=o.

x—>to0 X

3HauuTt, rpaduk GyHKIUHU UMEET FOPU3OHTAIBHYIO aCUMITOTY y =0 - och Ox.

10.9.
[IpousBoaHas nepBOro NopsaKa JaHHOW (PYHKIMU paBHA
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x+6 1 1

£(x)=(n—2) =(In(x + 6) - Inx)' = ——
X x+6 x
Hccnenyem 3HaK nepBOr MPOU3BOIHOM:
1 1 -6
flo)=—e—= .
x+6 x x(x+6)
X x<—6 x=—6 -6<x<0 x=0 x>0
() — He He cymectByer He +
CYILIECTBYET CYILIECTBYET
f(x) | YObiBaer — He onpenenena © Bo3spacraer
Wrak, Touek axcTpemyma uccieayemas GyHKINUS HE UMEET.
10.10.
Haiinem nmpou3BoAHYI0 BTOPOTO MOPSAIKA TaHHON (QyHKIIUU.
1 1 1 1 —x"+x>+12x+36  12(x+6
S =( -—) == P 2 2 = 2( )2: 2 .
x+6 (x+6)" x X (x+6) X (x+6)" x(x+6)
Hccnenyem 3HaK BTOPOM MTPOU3BOJHOM.
X x<—6 x=—6 -6<x<0 x=0 x>0
7 (x) — He He cymiectByer He +
CyLIECTBYET CyIIECTBYET
f(x) | Tpadux —® He onpenenena o0 I'paduk
BBINYKJIBIN BOTHYTHIN

10.11.
N306pazum dyHkuio Ha rpaduke.

7

|
—0 0 X
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