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Beenenue

OCHOBY JaHHOTO Yy4e€OHO-METOJIUYECKOTrO TOCOOUSI COCTABISIOT 3ajadd,
npeactaBieHuble B [4]. Tak kak corimacHo HOBbIM ®DPI'OC nmonst yacoB ajis
CaMOCTOSITEIbHOM pabOThl CTYJACHTOB IMPU OCBOCHUM Kypca MaTEMaTHKU
YBEIIMYUIIACh, BOZHUKIIA HEOOXOAUMOCTh COCTaBUTh COOPHUK MHIUBHUIYaTbHBIX
JIOMAIITHUX 3aJaHUM ST KKJIOTO CTYJIEHTa, KOTOPBIA OH MOXET BBINOJIHATH B
TEUEHHE BCETO MOJYJsSl MO Mepe Hu3yueHuss Marepuana. Ilo cpaBHeHUIO C
nocobuem [4], B TaHHBIN COOpPHUK OBUIM J1O0OABJICHBI 33/J1a4M MO CIICTYIOIIUM
TEeMaM:

® pCIICHHE MPEACNIOB C MOMOIIbIO pa3ziiokeHus: GyHKUuUU B psan Teitnopa

(Maxksiopena)

® TEOMETPUUYECKUN CMBICT MPOU3BOAHON (PYHKIIMH OJHOM MepEeMEHHON
[Tocobue coctour u3 2-x uacTtedd, B TMEPBOH M3 KOTOPBIX COJCPIKUTCS
noApoOHbIN pa3dop pemeHuit 3agad no Temam '"lIpenen, HempepbIBHOCT,
mudepenurpoBanue GyHKIMHU OJTHON epeMeHHo". 3agaun pacrpeaesieHbl He
TOJIBKO TI0 TEMATHKE, HO U TI0 YPOBHIO CIIOXKHOCTU - HaubOoJjee TPYyAHbIC U3 HUX
OTMEUEHBI 3HAKOM *. DTO TO3BOJISIET COCTaBUTh BAPUAHTHI WHAUBUIYaIbHBIX
3aJlaHul JUISI CAMOCTOSITEIBHOM paboOThl CTYACHTOB C Pa3lUYHBIM YPOBHEM
MaTEeMaTUYeCKOM MOATOTOBKU. BTOpas dacTh MOCOOUS COACPKUT KaKIbIH U3
pPacCMOTpPEHHBIX paHee TUMOB 3anad B 30 BapuanTax. [lpu BO3HUKHOBEHHH
TPYAHOCTEl 1O  BBINOJIHEHWIO  JIAaHHBIX  3aJlaHuW, CTYACHT  MOXKET
BOCIOJIb30BaThCSI TEOPETUUECKUM MaTepUaioM, IPEACTaBICHHbIM B [1] u [2].



OcHOBHbBIE THIIBI 32124 1 MeTOAUYECKHE YKazaHud 10 UX PpeIICcHUI0

PaccMoTpyM  mpEMep — HMHIMBHAYaJIbHOTO  BapwaHTa  3aJaHUd  JUId
CaMOCTOSTEIILHOIN pabOThI CTYACHTA, COCTABJICHHBIN M3 3a/1a4 Pa3IMYHBIX THIIOB
(B maHHOM BapWaHTE NPEJICTABIICHO MAaKCHMaJbHO BO3MOXKHOE KOJHUYECCTBO
3a/IaHui ).

3apaua 1. Haiitu npeaensr:

. 3 3 3 . 18X +21x* +8x +1
1.1 lim + .ot 1.2 lim - .

ool 4.7 7.10 (3n+1)-(3n+4) H_% 9x” —3x" —5x-1

x+1 b

1.3 lim(2x+3j 1.4 1im(1—5x)tg2("‘z)

X— o 5x+7 x—0

3 —

1.5 lim X419 —Nx+1 1.6 lim(sin\/x+l—sin\/;)

x—>8 %_2 X—>+00

1

100 ) — ~
1.7* a) hmxso—2x+l 6) lim[SI_an B) lim Jrt —+Jarccos x
=1 xT =2x+1 x—>3\ sin3 x— —1+0 /x+1

3agaya 2. HccnenoBarb (QYyHKUMM HAa HENPEPHIBHOCT M IMOCTPOUTH HX

rpauku:
VlI—x,x<0, | +5| 0
x _
_ — % — x2-9
2.a) f(x)=40,0<x<2, 2.0) f(x) ENTIRT 2B8)* f(x)=5
x—=2,x>2
3agaua 3.

3.1.ITIpomudpepennmpoBaTh (GYHKIHMIO y = arcsine” +arcsinyl—e™ .  YIPOCTHTH
MOJTYYCHHOE BBIPaKCHHE.

3.2 IlpomuddepenupoBarb GyHKIUU:
(x - 4)7 ~(5x + 1)3

(5x%+3)-(tg(0,1x) - 4)’

3.3*  Haittu  npousBOAHYH  (PyHKUIHUH f(x)=R5x-2,  TONB3yACH

6) y= xarcctg(Sx—Z)

a) y=

HCTIOCPCACTBCHHO OIIPCACICHUCM HpOHSBOI[HOfI.

N y 1
3.4* 3anucath GhopMyIy IS TPOU3BOIHON n—ro MOpsSAKa GYHKIUHA y = 5
x+

3agaua 4.
Haiitu mpenensl GyHKIUH, NCTIONB3YA MpaBuiio Jlomurais:

3
a) lim[ 33— > j; 0) lim(zarccosxjx;

>\ 1+ x0 T+x° =0\




3ampaua 5.
5.1. Ucnone3ys paznoxkenue ¢yHkuuii mo Qopmyne Teinopa (umm

X

. e ? —cos (x2 )
Makiiopena), HaiTi npenen  lim——— .
x—0 3x8

52.  Mmuorounen  f(x)=x"+3x"-2x"-3x-7 pPa3loXKHTh IO  IEJIBIM

MOJIOKUTENIbHBIM CTETEeHSIM OMHOMA x+2, TMoJb3ysich (opmynoit Teinopa.
[TocTpouTs rpadyiku MHOTOWIICHA U MTOJIYYEHHOTO Pa3JIOKEHUS.

3agaua 6.

a) Ilog kKakuM yIJOM MEpeceKkarTcss KpuBble y, =10-7x° ©u  y,=3x7?
Hapucyiite rpaguku KpUBBIX U YIOJ MEKIY HUMHU.

0) HaiiTi TOYKM TepeceYeHUs] KPUBBIX y=-x"+1, y*> =4x+1 . Onpenenuts
yroJ MepeceueHrs KPUBBIX B JIIOO0OH U3 TOUEK MEPECEUECHMS U CAENIaTh PUCYHOK,
OTMETHB Ha HEM HAWJAEHHBIA YTOJI IEPECCUCHUSL.

B) HaliTu ToukM mepeceueHuss KPUBBIX y =sin2x, y=cosx NPUHAJICKAIIUE
oTpe3Ky [0;27]. Cpean HaleHHBIX TOYEK BbIOpaTh JIOOYIO TaK, YTOObI OHA HE
ABIsTach HYJNEM (YHKUMH y=sin2x U y=cosx, U ONPEIEIUTb B HEH Yroi
NepecevyeHns] MCXOAHBIX KpuBbIX. Crenarb pHCYHOK, OTMETUB Ha HEM
HaWJICHHBIN YTOJI IEPECECUEHNS.

3ameuanue: Ilpn HaXOXOEHWH YpPABHEHUS KAacCaTENIbHBIX  BBIYHCICHHS
IPOBOJUTH C TOYHOCTBIO O COTHIX.

r)  Haiitu TOuYKM TiepecedyeHHst KPHUBBIX 4x° +y” =35, 4x” —y*> =3. BpiOparh
A100YI0 U3 HAMJIEHHBIX TOYEK U ONPEAETUTh B HEH YroJl epecedeHns HUCXOTHBIX
KpuBbIX. CieniaTh pUCYHOK, OTMETHB HAa HEM HAWJICHHBIN YrOJI IEPECEUCHHUS.

3anava 7.
[IpoBecTu nosHoe HcciieqoBaHue GYHKIHUA U MOCTPOUTH UX TPaduKH:

2_
a) y=2" 6)* y=— B)* y={l( 1)
x—2 Sin x +cos x

3agauya 8.
a) M3BecTHO, 4YTO cyMMa JIBYX MOJOKUTEIbHBIX uncend x W y paHa 20. [Ipu

KaKUX 3HAYEHUSIX x U y BEJIMYMHA x’y OyAeT HAauOOJbIICH?

0) * Onpenenuts HanOOJbIIEE OTKIOHEHUE OT HYJA (PYHKIIUU y=x+sin2x Ha
otpeske [0; 7].

B) * KpuBonuHeiiHas Tpamnerusi orpaHU4eHa KpUBOU y = x” +2 U OTPE3KaMu
psAMBIX x =1;x=5; y=0. B Kakoli TOUKe KPUBOU CJIEAYET POBECTU

KacaTeJbHYI0, YTOOBI OHA OTCEKaTa OT KPUBOJIMHEHHON TpaneIuu OObIYHYIO
Tpanenuio HanOoJIbIIeH TIIOMAIN?



1. Pemienne 3agau no teme " Ilpenesa moc/ienoBaTeIbHOCTH, Mpees
GyHkuun'"'.

3agaua 1.1 Haiitu npeaen nocieaoBaTeIbHOCTH

lim( 3 + 3 +..+ 3 ]
nool 4.7 7-10 (3n+1)-(3n+4)

3
(3n+1)‘(3n+4)

Pemenne. [IpencraBum npoOn B BHUJIC Pa3HOCTHU JIBYX JIpoOeii

1

3n+1 3n+4
BUJIC

. Torz[a n-bIA 4YJICH IMOCJICAOBATCIIBHOCTU MOXKHO IICPCIIMCATH B

3 3 3 (1 1) (1 1) ( 1 1 j 1 1
+ +..t+ =l === |t == |+...F - =—— .
4.7 7-10 (3n+1)-(3n+4) (4 7 7 10 3n+l 3n+4) 4 3n+4

ABJISIETCA OECKOHEYHO MAJION MPHU 7 — oo, IOITOMY

. 3 3 3 . (1 1 j 1
lim + +...+ =lim| —— =—,
Hw[4-7 7-10 (3n+1)-(3n+4)} n—o\ 4 3p+4 4

3 2
3apava 1.2 Haiitu npeaen GyHKUuH lim 18x3 +2b§ +8x+1 )
x%—% Ox” —3x"—5x-1

1
Pemenune. Yucnurens v 3HaMeHatTenb Apodu crpemsatcs Kk 0 mpu x — -3 TO

.. 0
CCTh IIOJIYYACTCsa HCOIIPCACICHHOCTbL BHAA {6:| PaznoxxuM Ha MHOMKHMTEIU

YUCINUTCIIb U 3HaAMCHATCJIb I[pO6I/I, BOCIIOJIB30BaBIINCH HH(bOpMaHI/Ieﬁ O TOM,

1
4YTO OAWH KOPCHb X = —g YK€ U3BCCTCH, TOrAa

2
3 5 18 )c+l x+l
18x” +21x" +8x+1 ) 3 2 . 2x+1 1
= lim = lim =

im .
vl 9x? =3x* —5x—-1 .1 1V s L x—1 4
3 3 9 X+§ ()C—l) 3

x+1
3amaua 1.3 Haiitu npegen GpyHkuum 1im(2x+ 3) .

x>o\ Sx+7
Pemenue. I[GJ'IGHI/IGM YUCIIUTCIIA I[pO6I/I Ha 3HAMCHATCJIb BBIACIUM LICJIYIO YaCTh
243 2 1 (e (2 1 )T
==+ . Takum o6pazom, lim =lim| Z+——| .
5x+7 5 5(5x+7) e\ Sx+7 | 50 5(5x+7)



00p ————  gBisieTCd OECKOHEYHO MAaJIOW IIPU x — *oo, TOrma Opu
5(5x+7) ’

‘ 2 x+1 2 +o0 . 2 x+1 2 —0
X —>+00 MOJYyYUM lim 5] 7Ils =0, Ipu x ——oo lim 5] TIls =+00.

3apauya 1.4 Haiitu npeaen GpyHKIIMU nr%(l_sx)tgz("fi).

Pemenne. [1lo popmynam npuBeneHus tg?2 (x - E} =tg (Zx - gj =—ctg2x,

IIO3TOMY

lim (1- Sx)tgz(“gj =lim (1- Sx)fagzx = [1@] = lim (1-5 x)[é}(—sx)-(fagzx) .

1
Hcnone3ys BTOPO# 3aMeYaTeNbHBIA MPeeN, NOMyduM lim(1-5x) sx =e. Tak kak

x—0

y=e" HempepblBHAs Ha BCEH YMCIOBOM Ocu (YHKLHS, MMOMEHSEM MECTaMu
3HAKH BBIYMCIICHUS npezaena 51 ITOKA3aTEIbHON GyHKIMH:

. 5
lim (-5x)(~etg2x) _lim im 2%

—X)(— X x> X lim
(S {-ete2s) _ oo =" =2 =5 [IpH pemeHuH Tpesena ObLIo

lime
x—0

UCIIOJIb30BAHO TMPAaBUJIO 3aMEHbl Ha OJKBHUBAJICHTHbIE OECKOHEUHO Mallble
GyHKIUU: tg2x ~2x TOPH x — 0.

3 J—
3apava 1.5 Haiitu npeaen GpyHKIuM lim (x+19 -Vx+l .
w8 fax -2

. 0
Pemenune. /{1 packpblTusg HEONPEAEIEHHOCTH BUIA [6} CIENIa€M 3aMEHY

nepeMeHHo ¢=x-8, Torma ¢—0. @DyHkuuio mnpeoOpazyeM CIeAYIOIMNUM
obpazom

/ t t
Jt+8+19 —t+8+1 B (V3 t+27_3)_(m_3) B 3£3 1+27_1J_3(\/§_1]
Ja(e8)-2 Yar+32-2 - Z(H_IJ '

Jlanee MOXHO MCIIOJIB30BaTh SKBUBAJCHTHBIE OCCKOHEUHO MaJible (DYHKITUU:

(1+y)" —1~my npu y — 0. TIpenen pa3HOCTH QYHKIHIT 3aIUIIEM B BUJIC
PAa3HOCTH MPEIEIIOB U NOIYYHUM:

[l (5, ()

lim =—IIM————

0 9 10 Pyt -
g = >
2 gfi+ L -1 fie Lo a1
8 8 8
1

t 1 ¢
3,327 3. 29 3(40 20)2 70

~2lim22=2 -
81 9 27

UL W
58 58



3anaua 1.6 Haiitu npenen QyHkiuu lim (sin Jx+1-sin+/x )

Pemenne. 3aMETHM, 4TO HPU x —>+oo (GYHKIUM sinx+1 ¥ siny/x He HMeOT
npejena, a IpPUHUMAIOT BCE BO3MOXKHBIE 3HaueHus ot -1 1o 1. Bocnonezyemcs
(bopMyJ10i1 17151 pa3HOCTH CUHYCOB U MOJTyYUM:

lim(sin\/x+1—sin\/;):lim(2sin x+12_\/;-cos x+1+\/;}

X—>+0 X—>+0 2

S\/x+1+\/;
2

OyHKIUSA  co orpaHudeHa. AprymMeHT (QyHKIMHU sin

2

Hpeo6pa3yeM, JOMHO>XHB  YHCIHUMTCIIb MW  3HAMCHATCJIb HaA Nx+1+ \/; .
1

2( x+l+\/;)

x —+oo. [IpousBenenue orpaHnueHHON GyHKIMUA HA OECKOHEUHO Malylo OyJeT
OECKOHEYHO MaJlbIM, a, 3HAYUT,

[TomyyerHast (QyHKIUSA sin SBJISICTCSI OECKOHEYHO MAajol TpH

1 x+l+\/;

lim | 2sin -CoS =0.

TR ey 2

100
3anauya 1.7* a) Haiitu npenen GpyHkuuu £§I});50_—22;C:

0
Pemenne. J1j11 pacKpbITUSI HEONPEAEIECHHOCTH BHJIA {6} CZEJIaeM 3aMEHY

nepeMeHHou t=x-1; t—0. Torma
X —2x+l . (140)" =2(1+1)+1
lim————=Iim = .
X7 =2x41 0 20 (144) =2(1+1)+1
Paznoxum no ¢popmysne 6unoma HeroToHa

(1+2)" =1+100z + 100-99

50-49

4+t (1+t)50:1+50t+ .+t

Jlst BeIumcneHus mpenena oyaem nperedperatb 06CKOHEUHO MaJIbIMU
dbyHKIUAME 00J1ee BEICOKOTO MOpsIKa, ueM ¢. Torma

, —2(1+¢)+1 . 1+100r=2(1+2)+1 . 98 49
lim = =lim =lm—=—.
20 (141)” =2(1+£)+1 =0 14506 =2(1+7)+1 =048 24

1

3apaua 1.7* 0) Hailitu npenen dyHkiuu lim(smx)x3 )

x—>3 1

sin3

Pemenne. J[19 packpheITUS HEONPEAECIECHHOCTH —BHJA [1“’] CHeNIaeM 3aMEHy

MePEMEHHON ¢ =x—-3; t - 0,TOraa



1 1

1
. (sinx ) . (sin(¢+3)) .. (sint-cos3+cost-sin3) . !
lim| — =lim ﬁ =lim - =hm(smt~ctg3+cosz‘)t =
=3\ sin 3 sin3 =0 sin3 =0

1
= }1_%1(1+(smt-ctg3+cost—1))f .

3nech QYHKIUS cost—1 SBIAETCS OCCKOHEUHO Majioi 60jiee BRICOKOTO
MOpsJKa, UYeM sinzctg3,
MOATOMY €10 MOKHO TpeHeOpeub. Vcmob3ys mepBhlid 3aMeuyaTeIbHbIN Tpee

. sint o 1 sinretg3 limw
lim =1, HaygeM lim (1 +sinzctg 3)sintctg3 P =ent =l
t t—>0

t—>0

3agaua 1.7* B) Haiitu npenen pyHKIMU lim J —arecos x _
x> —1+0 m

0
Pemenue. PaCKpoeM HCOIIPCACICHHOCTb BHIA |:6} , BBCIISI HOBYIO IICPCMCHHYIO

t=x+1Lt—>+40. I[anee AOMHOKHUM YHUCIUTCIIb U 3HAMCHATCIIb Ha BBIPAKCHUC,
COIIPSAKCHHOC YHUCIIUTCIIIO, U IIOJIYIHUM

. Ja—+Jarccosx .. m—.farccos(—1) n—arccos (7 —1)
lim = lim = lim .
x> =140 Vx+1 =40 \/; HJ“O\/;(\/EjLJarccos(t—l))

BeckoHeuHo Mamylo GYHKIHIO n—arccos(f—1) HpH ¢—+0 3aMEHUM Ha

9KBHUBAJICHTHYIO

sin(n—arccos(t—l)) =sinarccos (¢ —1) =1/l—(t—1)2 —Jt-2-t.
n—arccos (¢ —1) i Jt 2t 1 [2

Torna

’l_i’n}()\/;(\/;h/arccos(t—l)) =’l’n&)\/;(x/g+1/arccos(t—l)) 2\n

2. Pemienue 3a1a4 nmo teme " HenmpepbIBHOCTB, TOUKH pa3pbiBa GQyHKUMHU'" .

V1=x,x<0,
3apaua 2.a) HccnenoBath QyHKIUIO f(x)=40,0<x<2, Ha HEMPEPHIBHOCTh U
x—=2,x>2.

MIOCTPOHTH €€ Tpaduk.

Pemenne. @yHxuns f(x) ompeneneHa Ha BCEH YMCIOBOW OCH, HO HE SBIISCTCS

Ha HEW HEmpephIBHOM, Tak Kak 3Ta (yHKIus HednemeHTapHas. OHa 3amaHa
TpeMsi pa3IUYHbIMA  (OPMYyJIaMH JJIS Pa3HBIX HWHTEPBAIOB HM3MEHCHHUS
apryMeHTa x U MOYKET UMETh Pa3pbIBbl B TOUKAX x=0 U x =2, TJI€ MEHSETCS €€

10



aHaIMTUYEeCKoe  BbIpakeHue. Mccmegyem  moBeneHue  (QyHKUMH — TIpH
npUOIMIKEHUH K TOUKE x =0 CJIeBa U CIIpaBa:

f(0)=limV1-x=1,a f(+0)=1im0=0.

3HaA4MT, 3TO TOUKA pa3pbiBa 1 poaa (MM KOHEYHOTro pa3pbiBa). Jlanee
f(2-0)= lim 0=0, f(2+0)= lim x-2=0,

TO €CTh B TOUKE x =2 (YHKIUS HenpepbiBHA. ['paduk QpyHKIMM MpencTaBieH
Ha puc. 1.

0.54

-0.54

VI—x,x<0,
Puc. 1.I'paduk pyHKumm f(x)=:0,0<x<2,
x—=2,x>2.
|x + 5|
3apaua 2.6) Uccremosars dyHkmumo f(x)= 5.5 ! HENPEPBIBROCTS U
X +ix—

MIOCTPOUTH €€ Tpaduk.

Pemenue. Pasnoxum 3HamMeHaTeNb JTOW dJIEeMEHTapHOW (YHKIIMKM Ha
|x + 5|

(x + 5) ( x— 3) '

HENpepbIBHA BO BCEX TOYKaX obOnactu ONIPENEIICHUS:

—0<x< =5 -5<x<3;3<x<+>.

MHOKHATCIIH U TOJIY4IAM  f(x)= Orta ¢QyHKUMS omnpeneneHa Hu

B TOoukax x=-5 M x=3 OHaA HE ONPENEIICHA, IO3TOMY HMEET B HUX Pa3pbIBbI.
Bbluncnum J1eBO U IPaBOCTOPOHHUE MPeAeIbl GYHKIHMH B 3TUX TOYKAX:

lim ()= fim ) 2]

¥om50 x¥—>=5-0 (X+5)(x—3) x>-5-0 x —3 _g ?
: . x+5 . 1 1
T =
. . x+5
lim = lim —————~=-o,

X530 x—3-0 (x + 5)(x - 3)

11



. . x+5
/)= S e

CJ'ICI[OB&TCJILHO, B TOYKE x =-5 (i)YHKHI/IH MMEET KOHCUYHBIN Pa3phIB, €€ CKauyoK

. . 1 o
o=| lim f(x)— lim f(x))=—, a B TOUke x=3 QYHKIHUSI UMEET OCCKOHCUHBIN
x—-5+0 x—>-5-0

4 ’
pa3pbIB (1K pa3peiB 2 poaa). ['paduk GpyHkumu npeacrasieH Ha puc. 2.

9
3agaua 2.B)* Hccnenoate (QyHKIMIO f(x)=5"° Ha HENPEpBIBHOCTH U

MOCTPOUTH €€ rpaduk.
9

Pewenne. DiemenTapHas QyHKIMs f(x)=5" OIpeJelieHa U HelpepbIBHA Ha
BCEM YHCIIOBOM OCH, KpPOME TOYeK x=+3. Tak Kak BBIIOJHEHO YCIOBHE
f(x)=f(-x), To QyHKIMS SABIACTCS YETHOH, A, 3HAUUT, MOXKHO HCCIEAOBATH Ha

pa3pbIB TOJBKO OAHY TOYKY, HAampuMep, x=3. BpuucauM OIHOCTOpOHHHE
npenensl PYyHKIUU B 9TOU TOUKE.

w

T Ll LT

x+5|
Puc. 2. I'padbuk dbyaxmmm 1 (x =—| }
9 9
. — . X279 _ —o0 _ . —
Tak xak xlgr_l()x2_9_ ©, 10 lim 5 =[57]=0. Hanee, xlirﬁ()xz_g +o0,

9
MOdTOMy lim 57 =[5 | =+ . Cile10BATENBHO, TOUKA x =3, KAK M TOUKA x =-3,

x—3+0

SBJIIETCS] TOYKOM pas3pbiBa 2 poaa. ['paduk GyHkmmu npeacrasieH Ha puc. 3.
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3. Pemienne 3axa4 no teme ""IlponzBognas pyHkuum oqHOM nepeMeHHON"

Bamauya 3.1 IIpomuddepennupoBars (QYHKIHIO y =arcsine” +arcsinyl—e”" .
YTIpOoCTUTh MOTYYCHHOE BBIPAKCHHE.

Pemenne. IlpomuddepennupyeM (QyHKIHIO Kak CyMMYy JBYX (QYHKIHH H
YIIPOCTHM PE3YJIbTaT:

X 1 X er

\/l—ez" \/ (1 e’ ) 2\/1 e \/l—ez" ex\/l—ezx
(x=4) -(5x+1)
(5x° +3)-(tg(0.1x)-4)"
Pemenne. Brauarne npeobpasyemM (QyHKIIHIO COTJIACHO CBOMCTBaM Jorapudmon
Iny=7In(x—4)+3In(5x+1)-In(5x* +3)-8In(tg(0,1x) - 4),

3anaua 3.2 a) [Ipoauddepennmuponats GyHKIHIO y =

a 3aTeM MPUMEHUM Jorapupmuyeckoe AupdhepeHIupoBaHNE U HalIEM:
yo1 N 15 10x 8 0,1

y x-4 S5x+l 5 +3 tg(0,1x)—4 cos’(0,1x)

y (x=4) - (5x+1) ).L 7,15 10x 8 0,1 j

_(Sx _,_3)( 0,1x)— x—4 5x+1 5x2+3_tg(O,lx)—4.cosz(0,1x)

arcetg(5x-2)

3anaua 3.2 0) [IponuddepeniupoBarb PyHKIHIO y = x
Pemenne. 3amumeM (QYHKIMIO B BHJE MOKa3aTeNbHON y =" "™ 3 3atem

npoaudepeHnpyem, HCIOIb3ysl TEOPEMY O IPOU3BOJHOM MPON3BEICHUS:

arcct X—2)inx 5 1
y' = g2 ——————Inx+arcetg(5x—2)-— |.
1+(5x-2) X
Teneps BepHEMCS K TIEPBOHAYAIILHOHN (hopMe 3anmucu GYyHKIIUN U TTOJTYIHM
OTBET

y! — xarcctg(Sx—Z) _ S5Inx . n aI‘CCtg(Sx - 2) .
1+(5x—2) X

3agauya 3.3* Haiitu mpousBoaHyr0 (yHKIMH y=3/5x-2, II0JB3YAChH
HEINOCPENCTBEHHO OIPEEICHUEM TPOU3BOIHOM.
Pemenne. [lanuMm x npupameHue Ax, TOIZAA y IOJIYYHUT IpPHUpALIEHHE Ay :

y+Ay=35(x+Ax)-2, orkyma Ay=35(x+Ax)-2-/5x-2. Hcxomt wu3

OIIPEICIIEHUS TTPOU3BOJHOM, HAUIEM:
1

o '

) . (sx-2p (Sx Sf+25ij3—1
5(x+Ax)—2)5 —(5x—2) -

N N ] A e G L -

A—0 Ax  Ax—0 Ax Ax—0 Ax

13



1
1 :
(5x-2): (1+ SAx )3—1
5x-2
= lim

Ax—0 Ax

R

-1

Puc. 3. 'paduk GpyHkumn f(x)=5".

5Ax )3
3amMeHUM O€CKOHEYHO Malyt0 QYHKIUIO | 1+ 5 —1 Ha KBUBAJICHTHYIO

x—2
%.Sx—2 U IIOJIyYUM
1 5Ax
S5x=2)3 ———
R A Ty 5
y' = lim = .
Ar—0 Ax 3{/(5)6—2)2

3amava 3.4* 3anucare GopMyiy Al IPOU3BOJHONU n—ro MOpsAJKa (PYHKIIHUH
1
Cx+45]
Pemenne. JIndbdepeHmupys mociaenoBaTebHO n  pa3 JaHHYIO (DYHKIIHIO,
HaujeMm
' —1 " (_1)(_2) m (_1)(_2)(_3) (n) _ (_1)" !

y'= Y=, Y=y =

(x+5)2 ’ (x+5) (x+5)

4. Pemienue 3a1a4 no reme '"'PackpbiTHe HeonpeaeJéHHOCTEH B pe/esie mo
npasuiay Jlonuraasa"

l+x° 1+x

3anaua 4a) Haiitu npenen lim(

x—>-1

: J , UICITOJIb3Ysl IIpaBuiIo Jlonuramns.

14



Pemrenne. Ilpenen mpexacraBmster co0oi HeOmpemen€HHOCTh BHAA [o—o],

MO3TOMY TpeoOpasyeM (PYHKIMIO K BHUIY ApOOU, YUCIUTEIh W 3HAMEHATENb
KOTOpoi ctpemsTes K 0, a 3aTeM MPUMEHHUM NpaBuiIo JlomuTans JBaK/Ibl:

lim3(1+x5)—5(1+x3):hm (3(1+x7)-5(1+x")) o 15x* _ 1527 )

x>l (1+x3)(1+x5) -l ((1+x3)(1+x5))' -l 3x2<1+x5)+(1+x3)-5x4
= lim 157 (1) = lim (15(-1) =
2 (3(14x7) + (14+x°) 547 H-l(3(1+xs)+(1+x3).5x2)'
= lim 30x ~lim—0%
>-115x* +3x% - 5x° +(1+x3)-10x =-140x" +10x

. . (2 x
3amava 4 0) Haiitu ipegen lim (—arccos x) , ICIIOJIB3Ysl IpaBwiIo Jlomurans.
x=0\ 71

Pemenne. 37ech MMeEEeT MECTO HEONPENEIIEHHOCTh BHJIA [1‘”]. O603HaYNM

UCKOMBIM  Tpenes  4epes a U nposorapupmupyeM  QyHKIHUIO
3

Ina =Inlim (E arccos x)x . Haiinem npenen e€ norapudma:

x=0\ 7T
!

e
In| ~arccos x
( T -1

Inag =1lim E In (% arccos xj =3]lim ; =3]im .
=0 x TC x—0 (X) x—0 arccos x - 1_ x2 T

Teneps, 10 HalIGHHOMY TIpeieny Jorapudma PyHKIUU, HAWIEM Mpenes camoi
6

GYHKIMU a=e *.

5. Pemrenue 3axa4 no reme ""Pemienue npeaesioB ¢ NOMOIIBIO Pa3JIOsKeHHUS
¢pyuxunu B pajg Teisiopa (Makiopena)"

3apaua 5.1. Mcnons3ys paznoxkenue pynkuuii no popmyne Teitnopa (unu

X4

e ? —cos(xz)

MakopeHa), HaliTu npeaesn lim "

. . 0
Pemenue. [Ipeaen npeacrasisieT co0o0il HEONIPEAEIEHHOCTh BUIA [6}

i e —1al Do LAY
Hcnonb3ys pasnoxenue QyHKIMN e —1+1!+2!+o(t) M cost=1 2!+4!+0(1)
o ¢popmysie MakiopeHa, mojayqyum
)64 x4 x8 8 X X 8
Cae) [P e

lim < =lim e =—.
x—0 3x x—0 3x 36
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Bagaya 5.2. MHorowneH f(x)=x"+3x’-2x’-3x-7 pa3IOKHUTb IO LEIBIM

MOJIOKUTENIBHBIM CTETIEHsIM OuMHOMa x+2, Toyb3ysich (opmynoit Teimopa.
[TocTpouTs rpadyiku MHOTOWIIEHA U MTOJIYYEHHOTO Pa3JIOKEHUSI.
Pemenue. 3anumem Gopmyny Teitnopa

f(x):f(a)+%f)(x_a)+%(!“)(x_a)z+%(f)(x_a)s+M(x_a)4+o((x_a)4)

[To ycnoBuro a=-2. BpluHCIUM [POU3BOJAHBIE 33JaHHON  (yHKUUU:
fl(x)=4x"+9x" —4x-3,  f"(x)=12x"+18x—4, f"(x)=24x+18, fY(x)=24.
[TpousBoaHbie Oosiee BBICOKMX MOPsAAKOB paBHbI (. B ykasaHHON Touke HaWAEM
3HaueHus (YyHKIMH M HOpoM3BOAHBIX: f(-2)=-17, f'(-2)=9, f"(-2)=8,
f"(-2)=-30, f¥(-2)=24.
Torna pasyoxeHue MHOTOwIeHa OyJIeT UMETh BUJT

X430 =207 =3y =T =—17+9(x+2)+4(x+2)" =5(x+2) +(x+2)".
['paduxkn  MHOroOun€eHa W  MOJYYEHHOTO  PA3jOKEHUS  MPECTABIICHBI
https://www.desmos.com/calculator/iuzbeyswqx u Ha puc. 4.

" Ve o | « 10 #
@ \‘Lh‘jx’l 2x? 3x—7 { *

s| i -
@ -iralv2) +al+2)? #

-45 -40 =35 =30 =25 =20 =15 =10 -5 0 H 5 10 15

Puc. 4. I'paduk pynkimu f(x)=x"+3x’ -2x* =3x—7 u e€ pa3noKeHUs 110

LEJIBIM MOJIOKUTENIbHBIM CTENEHAM OMHOMA x +2 .
6. Perrenue 3axa4 no reme "'I'eoMeTpuvecKkuii CMbIC/I IPOU3BOAHOM "

3amaya 6 a) [log kKakuM yrJioM MEpPECEeKarTCs KpuBble y, =10-7x" U y, =3x"?
Hapucyiite rpaduku KpUBBIX U YKOXKHUTE YTOJ MEXKITY HUMHU.

Pemenue. Haliném Touky nepecedyeHus 3aaHHBIX KPUBBIX. JlJIs1 3TOrO pemumm
y=10-7x
y=3x
€ro  BbIpaXEHHE  4epe3 X, TOIy4UM  KyOMYecKkoe  ypaBHEHHE
7x' +3x*=10=0 < (x—1)(7x* +10)=0. 3Haumut, abcuycca TOYKH TEPECEUEHHS

CHUCTEMY YpPABHECHUU { . [loncraBuB BMECTO y B NEPBOE ypaBHEHUE

x=1. Yroa Mexay KpUBBIMU B TOYKE MEPECEUEHUs OINpPEIENsieTCs] KaK Yroll

16
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MEXIy KacaTeabHbIMH K KPUBBIM, IPOBEIEHHBIM B 3TOW TOUuke. Bocnonbpzyemcs
dbopmysoif  msE  HAaXOXKIEHUS TaHTeHCa yrila o  MEeXy MpSIMbIMH

yz'(x)—yl'(x)
1+y1' (x)-yz' (x)
¥ =-21x",a y, =6x,10 ¥ (1)=-21, »,(1)=6. Torga

. 6+21

_—1+6'(—21) , T.C. tgx =—E.

JInst mocTpoeHUs yriia MeXAy KPUBBIMU HalAEM ypaBHEHHUs KacaTeNbHBIX K
KpUBBIM B TOUKe UX nepeceueHus (1;3). YpaBHeHue kacaTelbHOW HAXOJUM IO

bopmyne y-y(x,)=»"(x,)(x-x,), tme x,=1, y =-21x",y (1)=-21. Torna
YPaBHEHHs KacaTelNbHBIX K KpPHBBIM y, =10-7x° H p,=3x" HUMEIOT BHUJ

tga = . Haniném 3HaueHunss mpous3BOJIHBIX B TOUke x=1. Tak kak

tga

y=-21x+24 1 y=6x—-3 COOTBETCTBECHHO.

Ha PpHC. 5 IMpCaACTaBJICHBI I‘pa(bI/IKI/I KpUBBIX H KaCAaTCJIbBHBIX K HHUM, a TaKiKC
YKa3aH HaﬁHCHHBIfI YIOJI B Ir'paaycax.

yo(x) = 3

() =10 — 72® 1

aF167.81°

-2

4

Puc. 5. Yron mexnay kpuBsiMU y, =10-7x" U y, =3x".

Bamaya 6 0) Haiith TOuYkM TmepecedyeHHs] KPUBBIX y=-x"+1, p”> =4x+1

OnpenenuTh yroyi mMepecedyeHus] KPUBLIX B JIO0OW M3 TOUYEK IMEpecedeHUs: H
CHEJaTh PUCYHOK, OTMETUB HA HEM HAWUJEHHBIA YrOJI IEPECECUCHUSI.

17



Pemienne. Hanném Toukm nepeceueHuns 3aJaHHbIX KpUBBIX. /{15 3TOrO pemmm

2
o =—x"+1

CUCTCMY YpaBHCHHUA y2 . HOI[CTaBI/IB BMCCTO y BO BTOPOC YPAaBHCHHC
y o =4x+1

ero BBIpAKECHUE yepes X, IIOJIy4YUM ypaBHECHUE

xP=2xt—dx =0 x(x’ —2x—4) =0 x(x = 2)(x* +2x+2)=0. 3HAYNUT, aOCIUCCHI
TOYKU MepeceueHus x=0 U x =2. BoiOepem Touky c adciuccon x=2(y=-3).

Yron MeXIy KpUBBIMU B TOYKE IIEPECEUYCHHUs ONPEHEIACTCS KaK Yroyl MEXIy
KAacaTeIbHbBIMM K KpPHUBBIM, INPOBEAEHHBIM B 3TOW TOuke. Bocmosb3yemcs
dbopMynoil A HaXOXKACHUS TaHIeHCAa YIlla o  MEXIy MPSIMBIMHU

yz’(x)_%' (x)

tga = , ——. Haiiném 3HaueHust MpoOM3BOAHBIX B TOUKE x =2. Tak Kak
1+, (x)~y2 (x)
w2k, a oy =) a2 10 3y @=-4, »@=--2, Te
V4x+1 3
2
tog = ‘5‘(‘4) 10
ga =

1+(—4).(_§j I

Jlnst mocTpoeHust yriia MeXay KPUBBIMU HaWAEM ypaBHEHHUS KacaTelIbHBIX K
KpUBBIM B TOUKE UX TiepeceueHus (2; -3). YpaBHEeHUE KacaTeJIbHON HAXOUM 10

bopmyie y—y(xo) = y’(xo)(x—xo) , Tme x,=2; y, =-2x; y(2)=-4. Torna
ypaBHEHHE KacaTeJIbHOW K KPUBOW y=-x>+1 MMeeT BUa y=-4x+5. Jlanee

' / ' 2 .
¥, :(— \/4x+l) :—ﬁ, Vs (2)=—§ . Torma ypaBHEHHE KacaTeJbHOM K

KPUBOU y” =4x+1 (€€ HIDKHEH BETKE y = —/4x+1) UMEET BUI y = —%x—%. Ha

puc. 6 TpencTaBieHbI IPaQUKU KPUBBIX U KacaTEIbHBIX K HUM, a TAKXKE yKa3aH
HaWJICHHBIN YroJI B Tpaaycax.

3agaya 6 B) HallTu TOUKM mnepecedyeHUs KPUBBIX y=sin2x H y=cosx,
NpUHaAJIekKae oTpe3ky [0;27]. Cpenu HalEHHBIX TOYEK BBIOpATh JIFOOYIO
Tak, 4TOOBbl OHA HE SBJSUIACH HYJIEM (QYHKIUH y=sin2x ©U y=cosx, H

ONpENIECNIUTh B HEW Yrosl MepeceyeHus] UCXOAHBIX KpUBbIX. ClenaTh PUCYHOK,
OTMETHUB HAa HEM HAWJIEHHBIN YroJI IEPECECUCHMUS.

3ameuanue. [Ipy HaxoXIE€HWM YpaBHEHMSI KacaTelIbHbIX BBIYMCIICHUS
MPOBOJUTH C TOUHOCTBIO O COTHIX.

Pemenue. Haliném Touku nepecedyeHus 3aJaHHbIX KPUBBIX. JlJIs1 9TOTO pemmnm
YpaBHEHHUE
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V4
cosx=0 X =—+ 7k,

sin2x—cosx =0< cosx(2sinx—1)=0<| . 1 < 2 keZ
smx=5 (_l)kﬂ'

[To ycnoBuio cpean HaIEHHBIX TOYEK MEpeceueHUs: HeOOXOAUMO BHIOpAThH
J'IIO6YIO M3 TCX, KOTOpas HC ABJISICTCSA HyJIéM (1)yHKI_[I/II71 y=sin2x U y=cosx U

B

MPUHAIIICKUT OTpe3Ky [0;27]. Bribepem Touky x:% (y:?z0,87). Yron

MCKAY KPHUBBIMH B TOYKE IICPCCCUHCHUA OIPCACILICTCA KaK YIroJl MCKAY
KaCaTCJIbHBIMHA K KPUBbIM, HpOBeI[éHHLIM B 3TOH TOUYKE. BOCHOJIB3yeMC$I

Puc. 6. Yros Mexny KpuBBIMH y = —x +1 U y? =4x+1 B TOouke (2;-3).
Y Kp y

dbopmylioli IS HAXOXKJICHHS TaHTGHCAa yrila o«  MEXy IPSMBIMH
1 1
Y2 (x)—yl (x)

tga = , ——. Haiiném 3HayeHust IPOM3BOIHBIX B TOYKE x -~ Tak xak
1+, (x)~y2 (x) 6
¥, =2co0s2x, a y, =—sinx, TO » (%)zl, Vs (%)z—% Torna
1
-1
tga = 2 -3
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Jns mocTpoeHms yria MexAy KPUBBIMHA HaWJIEM YpPaBHEHHUS KAacaTEIbHBIX K

KPUBBIM B TOUKE UX MEPECCUEHUS [Zﬁj
6 2

YpaBHeHne kacaTenbHOH HaxoauM 1o dopmyne y—y(x,)=y"(x)(x—x,), rae

6

! ! V4 < (v .
» =2c082x; o =1. Torma ypaBHeHHE KacaTelIbHOM K KPUBOM y =sin2x

! ) ! 1
UMEET BHUJ y—?:x—% wm y=x+0,35. [amee y, =—sinx; y, (%)Z_E’
TOorIa ypaBHEHUE KacaTeIbHOM K KPUBOM y=cosx HMEET BHU]
B o 1
——=——|x——| wm y=——x+113.
) G YT

Ha puc. 7 mnpencraBieHsl rpaduku KPUBBIX, KacaTeIbHBIX K HUM W YKa3aH
HAWJICHHBIN YTOJI B TPaycax.

a=107.9"

y = sin2x

05

Yy = cosx

6

Bamaua 6 r) Haiitu TOYKM TepeceYeHUs] KPUBBIX 4x” +y” =5, 4x° —y* =3.
Br16path 1100y10 U3 HAIEHHBIX TOYEK U OMPEIEIUTh B HEW yroy nepecedyeHus
UCXONHBIX KpUBBbIX. CHenate PUCYHOK, OTMETMB Ha HEM HAWJECHHBIM YTroJ
IIEPECCUCHHUS.

. \B].

Puc. 7. Yrom Mexny KpUBbIMHU y =sin2x U y = cos x B TOUKE [_;_

Pemienne. Haiiném Toukm nepeceyeHuns 3aJaHHbIX KpUBBIX. {15 3TOrO pemmm
CUCTEMY YPaBHEHUH

4x* +y* =5
4x* —y* =3
(y=+1), Hanpumep TOUKY (—1,1). YT0J MEXAYy KPUBBIMU B TOUKE NIEPECEUCHUS

OTpeeIIeTCs KaK yroJl MeX1y KacaTeIbHBIMU K KPUBBIM, ITPOBEAEHHBIM B 3TOU
Touke. Bocronb3zyeMcst hopMyioi il HaXOXKJIEHHUS TaHTE€HCA yria o MEXY

o8t =8 x?=1< x=+1. BpibepeM TOUKy ¢ abCIUCCON x = -1
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y;(x)—)f(x).

HpHMBIMI/I tga = ;
14—y1(x)-y2(x)

»TO } (_1) :45

Tak kak :(\/5—4x2) :—4—x,y2’ :(\/4x2 —3)

¥ (=4,

_Ax
Vax? =3

—-4-4 o .
Torna tga:4—=§. JIns mOCTpOEHMS yrila MEXKIy KPHUBBIMU HaWIEM
1+(-4)-4 15
YpaBHEHHUsI KacaTelbHbIX K KPUBBIM B TOYKE HX IEpECEUYEHHUs (-1,1).
YpaBHeHne kacaTenpHOH HaxoauM o dopmyne y—y(x,)=y"(x)(x—x,), rae
4x

!
; »; (-1)=4. Torga ypaBHEHHE KacaTeIbHON K KPUBOH

X, =—1;y500=———————
' V5 —4x?
4x

4x* + y* =5(ommmncy)  mMeer BHI y=4x+5. Jamee,  y, (x)= ——
V4x© -3

yzl(—l):—4. Torna ypaBHeHHME KacaTeIbHOW K KpHUBOH 4x” —y* =3
(runepOose) UMeeT BUIT y = —4x —3.

Ha puc. 8 mnpencraBieHsl rpadukd KpUBBIX W yKa3aH HaWJEHHBIM yrojl B
rpaznycax.

25

Puc. 8.Yron Mexay KpUBBIMH 4x” + y* =5 u 4x”> — y*> =3B Touke (-1,1).
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7. Pemienue 3agau no teme ""Uccienoanue Gpynkuuu, rpapuxk pynkouuu''

3agauya 7. IlpoBecTn mnonHoe wuccienoBaHue GYHKUUA W TMOCTPOUTH UX
rpaduku. McciaenoBanre GyHKIUNA PEKOMEHIYETCS IPOBOIUTH MO CIIEAYIONICH
cXeMe:

1. Haiitu o6nacts onpeneneHus QyHKIHH.

2. IlpoBeputh, sBusercss U (yHKIUS dYETHOM (HEUETHOM), a TaKxke
NEPUOANYECKOM, U yKa3aTh, KaK 3TH CBOMCTBA BIUAIOT HA BUJ rpaduka
byHKIUH.

3. HUccnenoBaTh (PyHKIHIO C TOMOINBIO TEPBOW MPOU3BOAHON: HAUTH
UHTEPBAJIbl MOHOTOHHOCTH M SKCTPEMYMBI (DYHKIIHH.

4. UccnenoBaTh (YHKIMIO C MOMOIIBI0 BTOPOM MPOU3BOJHOW: HANTH
WHTEPBAJIBI BBITYKJIOCTH (BOTHYTOCTH) M TOYKH TIeperuda (pyHKITUH.

5. IIpoBepuTh HanMuKe BEPTUKAIBHBIX, TOPU30HTAIBHBIX U HAKIOHHBIX
acCUMIMTOT rpaduka QyHKIUH.

6. Haiitu Touku nepeceueHusi rpaduka ¢ KOOPAMHATHBIMU OCSAMHU U (TpU
HEOOXOJUMOCTH)  HAWTH  3HAa4eHHss  (QYHKIUM B HEKOTOPBIX
JOTIOJTHUTENBHBIX TOYKAX.

2

X
3anaua 7. a) [IpoBectu nosHoe uccienoBaHue QyHKINHA y = U TIOCTPOUTH

e€ rpaduk.

Pemenne.

1. OGnacTbio onpenencHus: PyHKIMH SBISETCS BCSI YUCIIOBAsi OCh, KPOME TOUKU
x=2.

2. OyHKIUA HE ABISeTCs nepuoandeckoi. [IpoBeprm 4€THOCTH (HEUETHOCTH):

2
-x) -3 x> =3
)= (=22 e (0 ()= ().
3Hauut, GYHKIMS HE ABJISICTCS HU Y€THOM, HU HeuéTHON. ['paduk dyHkumm He
UMEET CHMMETPHUH HA OTHOCUTEIILHO OCH OpPJAWHAT, HU OTHOCUTENIBHO IIEHTpa

CUCTEMbI KOOpAMWHAT.

xP =3
x=2

3. Haiiném nepByro npou3BoaHYI0 QYHKIIUN y =

!

B _2x-(x—2)—x2+3_x2—4x+3_(x—1)(x—3)

, [x2_3j' (x*=3) (x-2)—(+* -3)(x-2)

e (x-2) (-2 (-2 (2

Torma y'=0 pu x, =1, x, =3.
[IpoBepuM 3HAaKM NOPOU3BOJHOM M OINPEICIHUM MPOMEXKYTKA MOHOTOHHOCTH

x*=3

bynkuun (cM. Puc.9). Takum oOpa3zom, QyHKUUS y= BO3pPACTAET IPHU

x €(—o0;1)U(3;+0) 1 yObIBaeT pu x € (1;2)U(2;3). danee, Tak Kak P NMepexojie
yepe3 CTAlMOHAPHYIO TOYKY x =1 IPOM3BOIHAS MEHSET 3HAK C IIIFOCa HAa MHHYC,
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TO x =1 - Touka Makcumyma (y,. =y(1)=2). AHaJIOrM4HO, IPU MEPEXOJIE Yepe3

CTAl[MOHAPHYIO TOYKY x=3 IMPOM3BOJHAS MEHSAET 3HAK C MHUHyca Ha IUIIOC,
MOATOMY x =3 - TOUka MUHUMYMA ( y,,, = ¥(3)=6).

” i mar _  _  min +
Puc.9. IlpoMexyTKu MOHOTOHHOCTH (DYHKITUH y = 2__23 .
4. HaiinéMm BTOpYIO MPOU3BOAHYIO QYHKIIUU y = );2__23 :
,,(x2—3j"(x2—4x+3]'(2x—4)-(x—2)2—(x2—4x+3)-2-(x—2) 2
x—2 (x—2) (x—2)’ (x-2)"

[IpoBepuM 3HAKK BTOPOI MPOU3BOAHON (QYHKIUUA M OMPENETUM MPOMEKYTKH
BBINTYKJI0CTU (BOTHYTOCTH) PyHKIuu (cM. Puc.10).

x?=3
x=2

Puc.10. [IpomMexxXyTKH BBITYKJIOCTH (BOTHYTOCTH) (DYHKILIUH y =

2

X
Takum 00pa3oM, QyHKUIHS y = BBIITYKJIa BBEPX HPH x €(—o0;2) U BBITYKIA

BHU3 (BOTHYTa) HPH x €(2;+0). Tak Kak Touka x=2 He NPHHAICKUT 00IaCTH

onpeneneHus GyHKIMN, OHA HE ABJISIETCS K TOUKOM nepernda GpyHKIUU.
2

X 9
5. a) Tak kak QyHKIUSA y= HE SIBJISIETCS HENPEPBIBHOM B TOYKE x=2,

MPOBEPUM B 3TOM TOUKE HAUTMYUE BEPTUKAITBHOW aCUMIITOTHI:

e .o x =3 [1 . ox’=3 [1
Haiiném lim =|—|=-00, lim =| — |=+400, OTKyAa CJEAyeT, 4YTO

x=2-0 y =2 -0 X240 x — 2 +0
npsMasi x =2 SBJISETCS BEPTUKAIbHON aCUMIITOTOM.
0) [TpoBepum HAJIA4ue TOPU30HTAIBLHOU ACUMIITOTBI y=b:
x* =3
b= lim 5 =00 # const, OTKYJIa CIIEAYET, YTO TOPU3OHTAIBHON aCHUMITOTHI
x—>*oo x —
HET.
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B) [IpoBepum HaJIn4ue HAaKJIOHHOU ACUMIITOTBI y=kx+b:
2
k= fim L& = fn 223 _

x—>*0  x x—)iocx(x_z)_

2 _ 2 _ _ _

b= lim f(x)—kx=lim| 2> _1.x | = lim| 2 =3=¥(x=2) =1im(2x 3):2.
X—>Fo0 X—>Fo0 (x_z) X—>Fo0 (x_z) x>t xy—2

3HAYUT, npsiMas y = x + 2 - HAKJIOHHAs] aCUMIITOTA.

b

6. HaXO,Z[HM TOYKH IICPCCCUCHUA Q)YHKHI/II/I C KOOpAWMHATHBIMHU OCIMMU: Ox.
x* =3
x=2

y(4)=65; y(-4)~-217.

['paduk dpyHKIMM TpeACTaBICH HA puc. 11:

3
y=0 = =0 = x=+3 ; Oy : y(O):E. JIOOTHUTENIbHBIE TOYKH:

y |
|
1 I
|
|
8+ |
|
|
- |
' 1
1 AT
|
D ety | : p
| s
! L7
5 : e
P
| / !
Lo
! I
! I
! .
! .
! :
! :
! :
! :
I !
! :
I !
! :
I !
1 | X
1 3 2 5 6
|
|
|
|
x>=3
Puc. 11. I'padux pyHkium y = x
x_
* 1
3anaua 7. 6 ) [IpoBecTu nonHoe uccienoBanue GyHKIUA y = —— U

sin x 4+ cos x
NOCTPOUTH €€ TpaduK.
Pemenne. OGnacteio omnpenesnieHus (YHKIUMU SBISETCS BCS YKMCIIOBas OCh,
KpOME€ TOYEK x, YIOBJICTBOPSIOIIUX YPaBHEHHIO: sinx+cosx=0<tgx=-1

:>x=—§+nk,keZ.
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1. ®ynkuus sBasieTcs nepuoanydecko, e€ nepuon T=2m. [IpoBepum 4E€THOCTH

(HEYETHOCTH):
: F(¥) = 1 ()% £ (5): £ () 2= (2).

f(=x)=— ;
sin(—x) + cos(—x) COS X —sin x
3HauuT, (QYHKUUS HE SIBISETCA HU YETHOM, HU HeuéTHOU. ['paduk pyHKIIMU HE
UMEET CHMMETPHH HU OTHOCUTENILHO OCH OPAMHAT, HU OTHOCUTENBHO IIEHTpa
KOOpJMHAT.

1

1

2. Haiiném nepByro npou3BOAHYO QYHKIIUA y = ————
SIn X + COS X

!
,_( 1 j _ cosx—sinx _ sinx—cosx
- . - . > T /. 2
sin x +cosx (sinx+cosx)’  (sinx+cosx)

Torma y' =0 npu sinx—cosx:0©tgx:1:>x:§+nk,keZ.

- 5t 3w
HpOBepI/IM 3HAKH HpOI/I3BOIIHOI/I Ha MHTCPBAJIC JJIMHBI T=2n < xe —7,7 )51

ONPEIEINM MPOMEKYTKHM MOHOTOHHOCTU (pyHKIMH (cM. Puc.12).

y' + max — — min -+
X
© < * <
-.I-}?l_ 3.!1 I I ,EI?T
s TN N
1
Puc. 12. [IpomexxyTku MOHOTOHHOCTH QYHKIIUUA y = ————.
Sin x + COS X
1
Takum o0pa3zom, byHKUIHS y=—"-" BO3pPACTAET pu
sin x + cos x
St 3m T 3m 3t © T
xe|-—;-=|u|=;=| u yObIBaer npu xe|-—;—— | Ul ——;— |. Tak kak npu
47 4 44 47 4 474
3
IIEPEXOJIE YEPE3 CTALMOHAPHYIO TOYKY x=—7” MPOM3BOJHASI MEHAET 3HAK C
37 3z, 2
IJII0Ca HA MUHYC, TO X = 2 TOYKa MakCMMyMa (Y = V(= T) =T

V4
). AHaJIOTMYHO, IPU MEPEX0JI€ YEPE3 CTAIMOHAPHYIO TOUKY X = - MPOM3BOJHAS

T
MCHACT 3HAK C MHHYCa Ha IINIIOC, IIO3TOMY XIZ - TOYKa MHHHMYyMa

N )
(ymm—y(z)— 5 )

1

3. Haiiném BTOpYyIO MPOU3BOAHYIO PYHKIIUNA y = ——
SIn x + COSXx

" !
- 1 | sinx—cosx | 3-2sinxcosx  3-sin2x
sin x + cos x (:

sinercosx)2 - (sinx+cosx)3 - (sinercosx)3 '
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[TpoBepum 3HaKK BTOPOIl MPOU3BOAHOMN (PYHKIIMHM MEXAY TOUYKaMU pa3pbiBa (Tak
KaK YUCJIUTENb BTOPOU MPOU3BOJHON B HYJIb HE 00pAIla€TCsl HU MPU KAKUX x ) U
OTPEICIIUM MPOMEKYTKH BBITYKIOCTH (BOTHYTOCTH) hyHKIUH (cM. Puc.13).

y'’ - +

\_//

Puc.13. IIpomMexxyTKH BBITYKIOCTH (BOTHYTOCTH) QyHKIUHU y =

,_3 '“

/"—§*\

*—|f?-=r
4-|—I{D

1
sin x + cosx

1 St ®m

Taxum obpa3om, QyHKIUS y =————— BBINYKJIA BBEPX IIPU xe| ——;—— | U
sin x +cos x 4 4
T 3n Vg

BBIITyKJIa BHHU3 (BOTHYTa) IpHU xe(_Z;Tj' Tak kak Touka x=-7 He

MPUHAIIICKUT 00JIaCTU OmnpeesieHus] (PyHKIIMU, OHAa HE SBISETCA M TOYKOM
nepernda QyHKIIHUH.

o T
4. a) Tak kak QyHKIUSI HE SIBJISETCS HENPEPHIBHOM B TOUKAX x=—-—+7k,ke€Z,
IIPOBEPUM B 3TUX TOYKAX HAIMYUE BEPTUKAIBHBIX ACUMIITOT:
. 1 1 . 1 1
Ilm ——=|—|=-00, lm —=|— [=+4w.
x_,,%,o sinx+cosx \—0 x_,,%o sinx+cosx \+0
T o v
3Ha4YuT, npsiMast x = 2 ABJIACTCS BEPTUKAIBHON aCUMIITOTON;
0) IIpoBepum HaM4KME TOPU3OHTATILHOM ACUMITOTHI y =b
. 1 o
b=lim —————— - HE CYIIECTBYET, MOITOMY 'OPU30HTAIILHON aCUMIITOTEI HET.

¥=>40 81N X + COSX
B) [IpoBepumM Hanmuume HAaKJIOHHOW ACUMIITOTHI y =kx +b :

k = lim JSlx )—l ! =0, = lim f(x)—kx= 11m(;j—He

¥oro  x x>0 x(Sin X + COS X) ¥t x>0\ §in X + COSX
CYILIECTBYET, NOITOMY HAKJIIOHHBIX aCUMIITOT HET.

5. HaxoauMm Touku nepeceyeHus: PyHKIMU C KOOPAUHATHBIMU OCSIMU:

1 1
Ox. y=— ;= # (0 HU IIPU KaKHUX x
SIn x+Cosx SIn x+Cosx
1
Oyiy(0)=—_ =1.
sin 0 + cos0

['padux pyHKuMM npeAcTaBiIeH Ha puc. 14.

3agaya 7. B') IIpoBecTH MONHOE HCCIENOBAaHME (DYHKIMH y = %/(xz - 1)2 u
MIOCTPOHTH €€ Tpaduk.

Pemenue.

1. OGnacThio onpeneneHus QYHKINH SIBISIETCS BCS YUCIOBAsI OCh.
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2. DyHKUMS HE SBIASETCS NEPUOIUYECKOM.

3. TIlposepum YETHOCTD (HE4ETHOCTB): [ (—x)=3/(—x)* -1 = f(-x)= f(x)-
byakuus  saBiasgercs dETHOW ( €€ rpaduK CHMMETPHUYEH OTHOCHUTEIBHO OCH
OpJIMHAT).

4. Haiiném nepByro MpOU3BOIHYIO GYHKIINH y = %/(xz - 1)2 :
2 2
y':(z’ (xz—l)zj =_.—x.
3 Yl -1
Torma »'=0 mpu x=0 U pa3pbiBHa Hpu x=+1. Tak Kak cama QyHKIUS
HEIIPEPBhIBHA B OTUX TOYKAX, TO OHU SIBJSIIOTCS KPUTHYECKUMM TOYKAMU — IIPH

BBITIOJIHEHUU JOCTATOYHOIO YCIIOBUS DKCTpeMyMma (CMEHE 3HaKa MPOU3BOIHOM
IIPU MEPEX0JI€ YEPE3 ITH TOUKU) B HUX MOMKET OBITh “OCTPBIN” IKCTPEMYM.

—3n/2 n /2 n

1
sin x + cosx
[IpoBeprM 3HaKM TPOU3BOAHOW (YHKIMH y= %/(xz — 1)2 U ONpPEACINM
MPOMEKYTKU €€ MOHOTOHHOCTH (cM. Puc.15).

Puc. 14. I'paduk pynkuun y =

y = min + mazr — min T

2 \\fl/'g\?_...-—-—"é
y

Puc.15. IlpomexyTKu MOHOTOHHOCTH (DYHKLIUU y = %/(x2 — 1)2 :
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Takum o00pa3om, (yHKIMS BO3pacTaeT NpU xe(-1;0)u(l;+0) U yOBIBAET MTpPH
xe(-o-1)u(0;1). Taxk kak npu mnepexone 4Yepe3 CTAUOHAPHYIO TOYKY x=0
IIPOU3BO/IHASL MEHSET 3HAK C IUIFOCA HA MUHYC, TO x=0 - TOYKa Makcumyma (
Vour = ¥(0)=1). AHAJOTUYHO, MPU TEPEXOJE UepPe3 KPUTHUECKHE TOUKH x =+1
MPOU3BOJAHAS MEHSET 3HAK C MUHYCA Ha IIIIOC, IIO3TOMY x =+1 - TOYKH OCTPOIro
MuHuMYyMa (y,, = »(x1)=0).

5. Haiiném BTOpYIO NPOU3BOIHYIO DYHKIINHU y = ,3/(x2 —1)2 :

! J x —1 —Xx-
y"{ﬁj | 3 i ) _a 30 2_ﬂ. ¥’ 3
3{/ X -1 3 i/(xz—l) 3 3. \/x )y 2

[IpoBepuM 3HAKU BTOPOI MPOU3BOTHON PYHKITUHU y =3 (x2 —1) IIpU NIEPEXO/IE

4epes TOUKU x =++/3 U x=+1 U OIPENeIHM IPOMEXKYTKH BBIITYKIOCTH
(Boruytoctn) hyHkumu (cM. Puc.16).
6.

,{f\j '/_\31 /_u\ I:/--\\'t \2\_,/

Puc.16. [IpomexxyTKu BBITYKIOCTH (BOTHYTOCTH) GYHKIIUU y = ,3/(x2 —1)2 :

Takum  obpasoM,  (QyHKIMS y=3(x- 1)2 BBIIYKIIA ~ BBEPX  IIPH
xe (_ﬁ ; —1) u(-L1)u (1; NG ) 151 BBIITyKJIA BHU3 (BoruyTa) pu
xe(—oo;—ﬁ)u(\@;wo). Touku MLQ(J_r\E;%/Z) ABISIOTCS TOYKAMHU Teperuba
(GyHKUIHU.

7. a) Tak kak (QyHKIHUS SBISETCS HEMPEPHIBHOUM Be3Jie HA YHMCIOBOM OCH, TO

BEPTUKAIBHBIX aCUMITOT HET.
0) IIpoBepum HaMYKME TOPU3OHTAILHOW ACUMITOTHI y =b

. 2 9
b= lim %/(x2 —1) =+0c0 - TOPU30OHTAJIBHOM aCUMITOTHI HET.

x—>to0

B) [IpoBeprM HallMUKe HAKJIOHHOW aCUMIITOTHI y = kx +b :

k= lim 22 f( ) _ im 3—M=o, b=}i@wf(x)—kx=}i@w(%/(x2—1)2j:+oo,

x—>to0 x—>too X

IIO3TOMY HAKJIOHHBIX ACUMIITOT HET.
8. Haxonmum Touku nepecedeHust PyHKITUU C KOOPAUHATHBIMH OCSMU:

2

Ox: y=0= 3(x —1)220 npu x==+1; Oy: p(0)=1.
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['paduk pyHKIMEU peacTaBieH Ha puc. 17.

TOoUKa Tepernda TOUKA TIeperHba

'
[
]
1
1
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1
1
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1
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]

|

|

|

|

|

|

1

'

'

|

i

o -1, 0 1 — 2 3 4
—V3 TRLTL ., T ﬁ

(oCTpHIT) (oCTpErii)

Puc. 17. I'padux dyHKuuu y = %/(x2 - 1)2 :

8. Pemrenue 3aga4 no reme "Ucciaenopanne GyHKUMH HA MAKCUMYM
(MuHUMYM)"'

3agaua 8. a) M3BecTHO, YTO CyMMa JIBYX MOJIOKUATEJBHBIX YUCENI x W Y PaBHA
20. TIpy KakuX 3HAYEHMSX x M y BEIWYHHA X'y OyIeT HamOombIeii?

Pemenne. Ilo ycnoBuro 3amaum x+y =20, modtoMy y=20—x H MOXKHO
coctaButh GQyHKuMIO f(x)=x-(20—x), KOTOpy!O OygeM HCCIEIOBaTh Ha
HKCTPEMYM:

f(x)= (2Ox3 —x4), =60x>—4x’=0 mpu x=0H x=15 . B Touke x =0 3KCTpeMyma
HET, TaK KaK MPOU3BOJIHASI HE MEHSIET 3HAK MPU MEPEX0Jie Yepe3 3Ty TOUKY, a B

TOYKE x =15 MOpOM3BOJHAS MEHSET 3HaK ¢ “+” Ha “-“ 3HA4UMWT, 3TO TOYKa
MakcumyMa. Torja HCKOMbIE 3HAUYCHUS Yhcell x =15 1 y =35.

3agaua 8. 0)* Onpenenuts HamOoJbLIEE OTKIOHEHHE OT HYNIS (DYHKIHH
y =Xx+sin2x Ha oTpeske [0;7].

Pemenune. [ HaxoxaeHUs] HAMOOIBIIETr0 OTKJIOHEHUS OT HyJs (PYHKUMHU Ha
OTpE3Ke [a;b] HY)KHO W3 3HaueHHMH (yHKuuu f(x)Ha KOHLAX OTpe3Ka U B

TOUKaxX OSKCTPEMyMa, MPUHAMLIECKANIUX OTPE3KY, BHIOpATh HAMOOIBLIEE II0
moxyimo. Haiinem 3Hadenus GpyHKunn Ha KoHUax orpeska: y(0)=0; y(n)=m.

Hanee mnpomuddepenmmpyem pyHkmuoo Y =1+2cos2x W TpUPABHIEM
MOJIYYCHHYIO MPOU3BOIHYIO K HYJIIO, OTKY/1a

I1+2cos2x=0 < cos2x=-0,5 < x:igﬂrn,neZ.
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OTtpesky [O;n] NpUHAJJICKAT JBE TOUYKHM M3 HANJACHHBIX, & UMEHHO, X=— H

r
3

X = 2?71 Beluncium B HUX  3HA4YCHHUA (I)yHKHPII/Ii y(gj = g + g ’
y(z?nj = 2?75 — g . Cpenu 4eThIpEX MOJYYEHHBIX 3HAYCHUW (PYHKIHMH BbIOEpEM

HanOoJIbIICE [0 MOAYIIO: ¥ (T) =T.

3agaua 8. B)* KpuponuHeiiHas Tpamelusi orpaHuyeHa KpMBOH y=Xx"+2 U
OTpe3Kamu NpsAMBIX x =1; x =5; y =0. B xakoi Touke KpUBOU CIIEYET MPOBECTH

KacaTelbHYI0, 4TOOBI OHa OTCEKalla OT KPHUBOJMHEWHON Tpamemuu OOBIYHYIO
Tparnennuo HanOoJbIIIeH TIoIaIN?
Pemenne. O003HAYMM HMCKOMYIO TOuky depe3 x, (cMm. Puc. 18) m Haiiném

3HaueHHe QYHKIHH B 3TOI ToUKe: y(x, V= 2 + 7.

o

f(x) — f(xo) = f’;(itu)':i’- — &g)

Puc. 18. I'padux pyskium y = x> +2 u eé KacaTenbHOMH.
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Jlanee BBIUMCIUM 3HAYE€HHE MPOU3BOJHON (YHKUMMU B 3TOW TOUKe: ) =2Xx U

y'(x,}="~,. YpaBHeHHe KacaTenbHOI K rpaduky QyHKIHMH B TOUKE X, HMECT
Bug  y=y(x v Mv—~\ ' rtorma wWcKkoMmas KacaTenbHas  3agaéres
ypaBHEHUEM y =x’ +7+ 7~ (~_~\ (OCHOBaHMAMM TPAIELHU CIyKAT OTPE3KH

o

y(1) m y(5), a Bbicora paBHa 4. Bemumcanm y(1)=2+2x, 7

y(5)=2+10x, - 2 U HaaeM IJIOIIA/Ib Tpaneuu

)+ y(5
S = M 4= 2(4 +12x, —7~7 \. Touka MAaKCUMyMa 3TOW KBAaJAPATHUYHOUN

(GyHKIHY MOTyYaeTcsl U3 COOTHOUICHUH:
S'=24-8x, — M2 —N —~~ -7

o [}

PacuerHbIe 3a1aHusa

1. Ilpenen mocJjie10BaTEILHOCTH, Mpeaes GyHKIMU
3agaua 1. Haiftu npeaensr:

2+5+...+(3n—-1 . 3 2 —
1. a) lim +5+..+(3n-1) 3 b) lim 2? +7;c +4x-3
n—0 n+5 2 x=>-152x" —5x° —32x-30
__r
4x—1 1=3x . 10xjarcsin(x—0,3)
¢) lim d) lim (—
) x—>oo(5x+2) ) x— 0,3 3
. R32-x-2 In(2x* -1
e) lim— 3 2xx ) lim M
=0 (" —e™)-arctg x =140 —cos/x+1
arcsin(O,S x2_3)—arccos(0,5\/x+l) m(@ﬂ)
g)* lim _ h)* lim
x—2 2x° =3x=-2 x—>l+0\/‘ o ' TC(I—.X)
sin— +sin————~
4
2. a) limn’ (i/2n9—3n—3/2n9) b) lim 20— - 2x
) n—> s> -1 3% 4557 +x—1
. 2x+1 t . x
C) lim d) lim (x+3)arctg(x+2)
x> o\ x—1 x—> -2
. AR1+XT -1 tg x —sin x
e) lm———-—= f)h o= >~
>0 o™ _3x2 1 x>0 x-Incos2x
1
g)* lim 9x2—1-(arctgﬁ—z] h)* lim (x+\/x2—1) !
X—> +00 3Ix+1 4 x—> 140
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2+x
2)* lim x-(v2+x -1 -(arccos
x— -1 ( ) ﬁx2 +3 3

. 5+8+..+(3n+2)
a) lim
e \/9n4—n+3

x+4
¢) lim ( Sx+ 8}

oo\ x—2

sin? 3x

e) lim :
x>0] 4+ xsinx—cos2x

arctg,(x2 - 3) + arctg(x2 —~ 5)

%k li
g) xglg ln(x—l)

n—00

a) lim{ 3 3 +. 3

¢) lim ( ] jl_zx

3x-1
1—cos2x+tg’ x
x>0 xsin(0,5x)

X om
arcsin — — —
% 1
2)* lim
> x* +4x-5

) .471 __An+2
a) lH]l;i——T———§—:r'
Nn—»00 4n+ +3n
4x+1
¢) lim (2x+lj
e x+7
ctg2x

e) lim —
> I sinx—Cosx

27712 “(5n-3)-(5n+2)

Jl

b) lim

3, .2
b)lim 2x" +x" —8x+5

1 xt = 2% +3x% —4x+2
3x+2

d) fim (5x2+ 1jsm(xo,z>

x— 0,2

) lim M =x* =31+ 2x
=+ 3 /x-sin2x
10_ 510 _10.99(+_
h)*limx 27 -10 22 (x 2)
x—>2 (X_Z)

) Ox® +57x* —41x+7
b) lim— 5 >
x_,%36x —24x" +22x° —12x+2

2x

d) m (5_x]1n(5xl)

x—>0,4\ 2
. JI+cos(2m(x +0,5))

=0 2-{Bx+64
3n
‘ 375 tg(x-%—?]
h)* lim| tg il 4x

x—>=
8

12x* —12x° +23x* = 20x+5
x—0.5 45’ —4x° +x

1
d) lim ( x—2 jtg(x_“)
2

x—> 4
27 -8
Iim——
f) x> 1 (2'—.X)5'-1

30 20
hy* lim(zox+1) —(30x+1)
x>0 V1-30x" 1

b) lim x’+3x7 +3x+1
= -13x° +5x7 +x -1

omf-2)""

x—3

xsin2x+2tgE

. 2
lim
f)HO J—x-l+x
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7.

10.

arccos (0, 5\2x+6 ) —arcsin (O, 5\/;)

2)* lim

x—> -2

J2x+5-1

2) lim(5+8+"'+(3n+2) nj

n—o0

6n+7 4

x+2
c) lim( x+3 )

o\ 2x—4

. 2cosx—~/2
e) lim ——
v = aresin(x —7/4)

1

(5x+2)-(arctg Sx+2 _nj
5x-2 4

g)* lim

X—> +0

34,6 5 1 3[4.6
2) limJ4n +3n° —1=34n° +2
n—> Tn+2

sin(0,2(n—3x))

¢) lim
2 1-2cosx

3x-2
* lim | arcsin —0,57 |-tg ' A1—x7
g) XA)I—O[ ‘lzx_l j g

2x+1 )"
X—> 3x+17

J25-5(x-n)’ -5
e) lim (x=m)
wr In(2+cosx)
Vx*-13 x+7
arctg —arctg

* lim 3 3
&) x4 3x% +11x—4

. 1+7+..+(6n-5)
a) lim
e 5t —\3n 42

X—> ®© X X

1
3ctg—
h)* lim (cos 2. sin l}

b) lim x'—4x* +7x* = 12x+12
x>2 5% —16x" +4x+16

5
d) lim (2 - g]“’(“)

x—3

. 1=-01+x°
llm—
x—’°3ln(l—2x2)
ln(l+§/x_4+2-1\0/3x3)

B)* lim ln(1+\/;—105x)

X—> +00

3 _ 2 _ _
b) lim X 4x 316x 220
=24 -2x" -8x" —Tx" +4x
arctg(x—5)

(x-5)°

d) lim (fj

x5\ 5§

m~(em—l)

lim
200322 4+ 5x — (x* - 2)

x—1)"" ~101x +201
h)* lim(
) =2 3y’ —12x7 +12x

b) lim 45" +4x° +5x7 +4x +1
X_V% 4x° —4x* —Tx =2

1+tgx
4x \l-tgx

(s

T

x—)%
3/1+£—4,/1+E
f) lim+—3 4

=0 tg(n(Z +x))

h)* Tim cos(x-2x)—cos(x~2”‘)
x>0 ln(1+x3)

3 2
b) lim x +6x +12x+8

-2 x° —x* —16x—-20

33



e) lim & —¢
v sin mx
. -x T
arcsin -3
* lim
g) ==l sin(x+1)

3 3
11. li
2) ,1100(4 10 10-16 (6n—2)-(6n+4)J

Sx+1
¢) lim ( 2x+5 j

x>\ Ox 412

(tg4x+x—n)~ln£

e) lim L
xom 1+cos5x
| 4
g)* 111’1’13 n(x+ )

. 3 1
arcsin —arccos
\/1 0+2x Nx+7

12.  a)lim

| +4
e) lim n(f )
>3 X -8 7
g)* lim J/8x° - (arctg N Zj
549+..+(4n+1
13.  a) lim (4n+1) 2n+1
n— 3n—1 3
4x+1
C)hm(9x+13j
e 5x—3
e) lim tg)'c—tgl
=1 s mx

1

d) lim (2_;5)111(2):)

=1\ x+1
f) lim N+7x —(1-x%)
w10 Af2X -arctg\/;

¥ Tetg(2x)

x> —
2

X =9x?+27x-27

b) lim
=3 2x* —12x% +24x—18
3x-6
d) lim (2-fj5‘“ =
x—2 2

Yx+27-327—x
f) 1—)0 62x_65x

sinx+2+sinn(2_x)

h)* lim

5 4
-2 1n(€/30—x+0,5x)

3 2
b) lim x —6x +12x-8
=2 x4 T —12x+12

(2tgx-2)"!
d) lim (4—"]
x—>§ L

f) lim Y1+ x> —(1+x)
0 aresin(vx+1-1)

(ln(x+3))
cos2
b tmf222)

COS X

b) lim x'+6x°+8x*—6x-9
=3 2%’ +13x" +24x+9

d) 11%(9) A
\7/1 2x—x" —(1+x7)

xﬁo 3x eOZSx
hy* hmx -3 —7-36(x—3)
X3 (x—3)2
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14.

15.

16.

17.

a) lim(3 27n3—2n2+1—3n)

n—o0

x+7 Y
c) lim ( j
x| Sx—1

e) lim \/Ecosx—l
H% tgx—1

1+x+3 -

b) lim

g)* lim

n+l
a) lim[i—i+...+&]
e 12 48 3.4"

6x+1
C)lim[zx_3j

T .
— —arcsin ——
2)* lim 2e—x—"

=4 x-7-1

2+7+..+(5n— 3)
a hm

20 3n+1-38n’ +n—

1-2x
C)hm[ﬁmj
o 4x—1

1
= 3+Oarctg(\/9 x +1)+arctg(\/9 x —1)

) T : T :
sin| x+— |+sin| x—— | |-sin4x
( ( 4J ( 4D

e) lim
x>0 In cos O 5x
arccos ( ] - arcsm
g) * lim PO

x— -1

a) lim 2 +.. >
el 2.9 9.16 (7n—5)-(7n+2)

5x+2
c) lim(6x+5j
o\ x—10

X =3x*=9x+27
-3 2xt —12x° +19x° —6x+9

tg%f
d) lim [2 - —j
x—>4 4

f) lim J1+x° -1
=0 In (1- x)+ln(1+x+x2)

b) lim X +9x% +27x+27
-3 x*43x +2x% +6x

2
o i (2]

=0\ T
2

) Tim V10-3x -2
05x

x—2 e’ —e

20 5
hy* o (51" —(20x41)
=0 142087 -1

x'—4x* +6x* —4x+1
Sooxt =P +2x—1

) (In (1+x))
d) lim ( j
=0\ x+2

f) lim (4_ 2).({/@_1)

¥ 2(e2 e ”2) sin (2+ x)

b) lim

x—>1 x

3sinl ||
h)* lim (cos 2 +sin é)( xj

x> X X

b) fim x'—8x* +19x* —24x+48
=4 x0 +7x" —104x+240

o i (22

x>T40 T
4

35



2sin’® x+sinx—1

"
°) x1—>n% In(1+cos3x)
6

g)* lim 1+ x++/x*-1- arctg3_2x
3+2x

X—> 400

n-1 _ gn+2
18.  a) lim 2> 4
01341 165"

4x-3
o) lim(7x+3j

x+4

63) 1}}}3 3x44 _ 3
arccos(O,S x2—2)—0,251t
* .
g) x—1>1g1+0 2x+2 —x-3
I+5+...+(4n-3
19.  a) lim (42-3) n
n—® 10n+1 5

x—l 1-3x
) lim
ool 14x+5

. 1 1
e) lim -
-5\ C0s 2x ctg2x

sin(x+1)

2)* lim
x—> -1 x—2
arctg+/3x+6 +arctg ——

NG)

20.  a) limin® (g/(snz -1y —g/(3n2 +1)2j

n—>x0

2+3x
c) lim(6x_llj

el x+6

. +Jcos2x—1
=rsin”T x+tgt x

-1
* Jim(x*=9)-| X —arcsin, [——
@) lim(x’-9) (3 N+l

£ lim 3-3/81-5x
Hot (x+nj+t (x—n)
8 4 & 4
1n(1+%/x_5—2-1/})
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h)* Tim

X—> +00 ln

X +7x*+8x-16

b) I
) e x* +8x° +20x” +32x+ 64
N
x=0 4
_ (x2—9)-arctg(x—3)
}gr% 3)?
(e=¢’)
hY* lim (x+3)” +99x+197

=2 x4 2x  —x—2

4 3 2
b) limx +2x" +4x° +6x+3

=l x=3x"=9x -5

) ) 1-9x+x2 -1 1
d) lim (1+sm(7x))( )

) x~ln(1+4x2)
111’1’1—8
x—0 (1_2x3 ) _1

hy* cos(x2 -5 ) —~ cos(x2 -5*“‘)
im

x—>0 3,1_2x5 -1

b) lim xt=2x +3xT —4x+2
S x4+ X =2x+1

tgx
d) lim (2—)6)

x—>—\_ T
2

x—>1 x

f) lim 9+0,2x" -3
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i
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21, a) lim 5

i+§+...+_
2 Gy

6x—1

w2y

cos2x — cos> 2x

e) lim
2
-1
* lim X
g) x—1 . 1 \/3x _ 1
arcsin _arccos Y2X 1
N :
2
22.  a) lim— "3

n—»00 2-+-6'+...4—(411__2)

X—> o0 x_
1—sin® x
e) 1
) P 3(:082.x
2 ) )
’ - 2+ g6+x 4
23, a) lim| 424 4
e 19 907 "(8n—=7)-(8n+1)

Tx+2
C) lim (4+3xj
X— 0 5+x

cos 2x —sin x

e) lim
x_>n251n x—3sinx+1

g)* 1i aI'Csln(x _3)_0’511:
1m

x> 2-0 4_ 2

3 2
==l x" 4+ 2x° +4x° +6x+3

tgx
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2
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x>0 (32x _1).arCtg(0’3x)
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Y IVI_{I% .ox=2 . mx
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x—-2 x3 +9x2 420
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I
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h)* lim ( COs X j(sin(x4))l

>4\ cos 4

b) hm
x—— 3_x +10x +33x+36

Sx

d) lim ( Mj arqg( )
2

x>0

Vax (e 1)
f) xlinfo 1n(1 2x) (m 1)

)* 11m -6-4 (X 4)
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D e

2
Nx+2
g)* lim 3

arctg

1
—arctg ————
8 V2x+1

51 V2x+1-(x* -1)

25. a) i
) '1224+7+...+(3n+1)

1_ 5x-3
¢) lim i
x— 2_10X

1—cos4dx

e) lim—;
x—>0 53x +1 -5

arcsin +

X
g)* lim NO—x

-2 2x 45542

n
4

26. a) i ' (5n-3) —sn’ +2
. a) im

=t Jon?-2n+3

27. a) lim£—§+i_._.+3,(_l) }
5 25

1—x2 x—13
C) lim
) xﬁw(2_7x2J

) \/1+tgx—\/l+sinx
|
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X—> +00

2
g)* lim m-[arctg x2

X
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28.

29.

30.

ot —1+3n7 +1
a) lim
e T4+ 9+ +(2n+5)

4x2+11
¢) lim (2’5_3)

oo\ 3x+8

. 3/1=sin2x —cosx
e) lim

x>0 72x+1 _7

x+5 6

-1
[.2
g)* 1im3(§/x+4—1)-[arccos al _6—EJ

a) lim ! + ! ot !
oo 3.7 711 (4n—1)-(4n+3)

-1
C) lim 13x+8
10x—-1

cos(4x + nj — cos(4x _nj
4 4
x>0 V25-3x-5

- arctg Vx* —1—arctg/2x -1

x> 2 In(3-x)

¢) lim tg2x —sin2x

x—=0 5x3+1 -5

Jx+5 0w

4

arcsin

g)* lim

2
=3 24+x/3-1

b) lim x’ —4x* =3x-10
x5 (x+1)(x—4)(3x—14)—6

d) }}_r)r(} (1 . tg(3x2 ))(arctg(xl))l

f) lim In(x+3)—-Inx
x"+°°\/x2+9—\/x2—9
~2)"" ~200x +599
hY* 1im O
) 5 28 9427

(11-x)(0,1x+1)(2x—-19)-2
x> 10 x* —10x” +2x-20

j(m)l

d) lim(l+2—xl

x—>0 X+

p42x 2x2 -4

f) lim

-2 In(—x)—In(x+4)
h)* lim COS(\/;'y)_COSE\/;'y)

x> +0 sin(n—3x

300 +17x* =27x+7
b) lim -
=7 (2x+13)(x+9) +4

) (ln(l+3x2))7l
d) lim (1 —arcsin %J

x>0
ln(\/a—2

lim ——
D) Jm, Y13-4x -1

h)* lim —— L

ln(Szx —x3)
x>+ | (7245 —x3)

2. HenpepbIBHOCTb U TOYKH pa3pbiBa QyHKUUH
3apaua 2. VMccrnenoBaTh QyHKUMIO f(x) Ha HENPEPHIBHOCTh M MOCTPOUTH €€

rpaduk:
1.
a) 0) B)*
2 3
xs—l,x<—1, )= 2|x+2| F) =37
fx) =4 X +1]x <1, X" +3x+2
x, x>1.
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2.

a)
X, x<—1,
F(x) =1 Ix, -1<x<0,
2x+3, x>0.
3.
a)
(Z—x)fl, x<2,
f(x)=4 2—x, 2<x<5,
-3¢, x>5.
4.
a)
x*—4x+1,x<0,
f(x)=41-x",0<x<1,
(x—l)_l,x>1.
5.
a)
2%, x<-1
S(x)= x
16(x+3)",x>1
6.
a)
0, x<-4,
f(x)=<lg(x+4),-4<x<6,
T—x, x2>6.
7.
a)
2x72, x<0
f(x)=< 2x+5, 0<x<3,
2+x°, x>3.

0)
f(x)—x—2|x+3|
x+3
0)
x> +2x—8
f(X)_W
0)
X’ +5x—-6
f(X)_W
0)
F=2e-L2
x—
0)
r==
X’ —x—6
0)
x*=3x+2
f(x)= W

B)*

£ = (}”

f(x)= arc‘[gL
x—1

f(x)—ln

-2

S =7

1

£ = (T”

1

f(x)=2+7

2" 12
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8.
a) 6)

B)*
i 2|x+1| y—1
1+sin0,5x, x<0, f(x)=3x+—"1— f(x)=arctg——
f(x)=1<c0s0,5x,0 <x<0,57, x+1 x+2
(x—O,Sﬁ)_1 ,x>0,5m.
9.
a) 0) B)*
27, x<-2, £ = 2|x—4| )t x—Z‘
f(x)=4 x*,-2<x<-1, X' =-3x—4 M
(x+1)_1, x>-1.
10.
a) 0) B)*
1 2x° +x-3 0" _3"_§
, X <=2, - _
x+2 J ) |x—1| f(x) —
f(x)=1]x-1,|]x|<2,
X =3, x>2.
11.
a) 0) B)*
x+0,5t, x<-0,57 3|x+2| BN
) s ) s X)=x— 1)<
f(x)=17 tgx,—0,51<x<0, S x+2 f(x)=(z]
X, x>0.
12.
a) 0) B)*
x2+15 x<0, x+2 22
T f9=2"
f(x)=11g(3x+1) 0<x<3, ¥ +3x—
10—x*, x>3.
13.
2) 0) B)*
2 2 B
—x"+2x+3, x<-1, f(x)zM f(x)=arcctgi
S(x)= 37, —1<x <0, |x+1| x—2
x+1, x>0.
14.
a) 0) B)*
1, x<—1, f(x):2x+m F) =l ‘
f)=1 =1, 2 <1, xX+3 x+1
-1, x>1.
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15.

a) 0)
x—1, x<0,
f(x)=1-x"-2x-1,0<x<1,
(l—x)fl,x>1.
16.
a) 0)
sin(x——j, X Sg,
S(x)=
cos >, |x|>£.
2
17.
a) 0)
(x+3)71,x<—3
f(x)=43"%,-3<x<0,
-9}, x=>0.
18.
a)
ctg(x+£j,——<x$£,
4 4
f(x)=
T T
cos| x+— |, x>—,x<——.
[ ferfored
19.
2) 6)

3x°+1, x<-1,
f(x)=1x>+3x,-1<x<2,

1
320 x> 2.

20.

1

252 x< =2,

f(x)=<x+2,-2<x<2,
2

2—x

, Xx>2.

3x x*=2

——3x+2

f(x)zw

_2x"+3x+1

f(x)=arcctg x=2
X

S =2x-"—7



21.

a)
1
X< ——,
2x+T7 2
i
X)= x|, |[x[<—,
S (x) | 5
n’ T
,X > —
2x+T 2
22.
a)
L,x<—l,
x+1
f(x)= |x—1,x|£1,
2°-2, x>1.
23.
a)
e'—e, x<0,

f(x)=1In(3x+1),0<x <1,

ln(5x—1), x>1.

24.
a)
2x* +3x-1,x<0,
f(x)=49]x=1, 0<x<2,
4 , x>2.
2—x
25.
a)
1
2x+0,5n’x<__’
f(x)=1cosx, |x|£§,
1 T
25705 x> =,
2

0)

6)

0)

0)

0)

f(x)=

Jf(x)=

L 3a+D

|x+2|

2x*+x—6

B)*
1 x2=3
f(x)= (Ej
B)*
f0=372
B)*
1\
f(x)= (g}
B)*
f(x)=44"
B)*

f(x) =arcctg .
x+1
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26.
a) 0) B)*
270y < —0,5m,
f(x)=4 sin2x, |x|<0,5m,
270 _1,x>0,5m.

-1 1
f(x):3x+u f(x)=x-arctg——
x—1 x—2

27.
a) 0) B)*
3x2_0,5>x<0> _ |x_3| :;
1 f(x)_x2—4x+3 J&) e e -2
f(x)=9——,0<x<2,
x=2
Nx—=2, x=>2.
28.
a) 0) B)*
352 +2x -1 x <1, _2X+3x5 e s
i A r@=<]"
f(x)= 1n(x+2),—1£x£2, 5
(4x-8)", x>2.
29.
a) 0) B)*
-x—1, x<0, |x+3| -
:2 — — §5-x"
f(x)=1tg(x—0,251),0 < x <0,75x, J)=2x=""7 J(x)=3
x—=0,75nt, x>0,75m.
30.
a) 0) B)*
2 _ 3y _ _ 1
2x 3x 4,x< 1, f(x):% f(x)z(x+3).arcctgm-

f(x)=<1Ix*, —-1<x<1,

(x—l)fl, x>1.

3. IlpousBoaHasi yHKIMH OJHOM MEePeMEeHHOM
3anaua 3.

3.1. [IpoaudpepenimporaTh ykazaHHy GyHKIIHIO. YTIPOCTUTH MOTYUYEHHOE
BBIPQKCHHE:
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1y=f (Ve sm(e e dive™))
2
1. x++x+1 1 Bx
2. y=—In="— ="+ _arct
S Y PUT RN - SR
2arctg\/_ 2
3. y=x—In(1+e arctg\/_
(leer) == )

1 . sinx
4. y=—|arcsin -
3 2

XCOSX
4 —sin’ x

5 x +x/_x+1 arct
ST 4\/_ x —x/_x+1 2\/_ gﬁx
6.
_ 2
y =+/3arctg \/_1 1(1 ;C+x )+

+In

7. y2w——arctgm
24/3x° +2 2

-3 4 2
8. y=1 (=3 4 ¢
Y nx2—5x+7 \/garcg \/5

9. y=x-arccos,/i+ x —arctg/x
1+x

arccos (x\/; )

0-y= 3(1—x3) +3

xx

1-x°

16. y =sinx-arctg(sin x)—%ln(Hsin2 x)

17. y:(x—l)-arctg(Llj+%ln(x2 —2x+2)

X —

18. y= 1 ar te Jo6x arcsin x
6 \/l x° 10(1+5x2)

19. oty dradee 1 e
4 P+2xt—x 2 x

20. y=x—e " arcsine’ —ln(l+M)

21.
y=ln(1+x)—3ln(1+\/3 1+x>—6arctgm

22.
4x —1

+
J15

y= %ln(sz X+ 2)+ garctg

+%ln(x—2)+—

23.

e'+e’ . Al—e® —x
y= > arcsin e +#+

+%1n(1+\/1—92)‘)

—2arcsin

24. y:

1-x x=2
1, xX*-2x+4 1 x—1

25. =—In + arct
TR 2y 2B B

45



11.
1 . -
y= —ln(sm X +C0sx —A/sin 2x)+
V2
1 v/sin 2x
+ ——=arctg

\/5 COSX —Sin x

12.
=In

x+2+\/x+1 _\/5

13.

y=+1+cos’x —

—cosx-ln(cosx+\/1+coszx)

14 :ll 2+smx 2 arctg 5% coS X
- 4 2-sinx \/_ \/_
1, (x+1)’ 2

X+2-2+x+1 2 1+24/x+1
—=arctg———

15. y=
r 14 Yo vox14 7[

retg

ln(x+\/ﬁ)

X

26. y=arctg/x’ —1—

27. y:x—%ln((l+ex)\/l+ezx)+%arctgex

28.

y= ezx+e4"—1+1n(2+ex+\/ezx+e4x—1)—

—X

—arcsin
Vs
1 x +x+1
29, y=-1 rct
4 4 X —x+1 2[ gﬁx

30. y=e¢" arcsine’ +/1-¢”

3.2.a) [IponuddepenmupoBats GyHKIIHUIO:

_(2x+3)"(sinB3x) +1)’

(3x3 — 2) (7x —1)6

X \/(Zx 1 (x+3)
\/> sin’ (x+1)

(cos3 (5x) — 2x)4 -<x2 + 2)3

3. V=

arcsin’ x - (3x3 +2x+ 1)5

arccos’ (3x+1)-(2x + 1)2
4. y=u 4, 3 2
(x + X )-(7x+3)

(2 +3) sin® 2x+D)
(4x+1)" (32 + 24 +1)
(3 +1) - (x +2)
arceos’ (2x-+1)-(Va + 2)5

. y:li/ (2x+1)"-(3x* +2)’

arctg® (0.3x) - (Yx +1)?

16. v =

17. V=

tg* (0.50)-(3%x +2)
(2x7 +\/§)2 -(3’“ +x2)

19. v =
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10. V=

11.

12.

13. V=

14.

15.

1.

(x2 + 3)5 -(arctg(3x) + 1)2

(x -2)-(5x-2)*

3(2x + )5 cos’(3x—2)

y:

(3x 1) (6x +3x+1)
(ezx+l) -(x5+3x)
arcsin’ (2x)- (2x3 +x? )5

\/arcsin5(3x)-(x2 +5)7
V=1

(6x* —2) -2 +1

y:

ctg? (0,20)-(4x + 2)

a (xz +\/ﬁ)7 -(3x5 +4x° -1—1)4
sin®(3x—4)-cos’(2x—1)
\ (Vx-3)-Gat 2y
(7x+2) (32 -1)

(cos2 (5x)+ 1)-(23/;—1)2

y:

- (5x+2)" - (x=7)
- arcsin’ (2x +1)
. 30, 2
(sin® (7x)+2) - (x* -1)
arctg’ (6x—1)-(x3 + 2x+1)4

y:1</(&+2x)-(2x3)

tg®(7x+1)-(x+1)°

(2x5 —~ 3)2 : (arcctg(Sx) —~ \/5)2

P a2y (x-2)

3.2.0) [IponuddepenmnupoBats GyHKIIHIO:

tg(2x+1)

y=x

cos’(0.2x)-tg*(3x)
20. v =, .
\/(2/}+2) (x* +3)
3x+1) -(2x° +5)
21. y= (1) )

22,

23.

24, y=

25.

26.

y:

27.

28. y=

29.

30.

(sin*(5)+2)- (3% +2)4
(723 (w4 5)
- i/x_4-arccos2(3x—2)
(0053(5x)+2)2 -(x5 +2)3
arcctg(Zx/;)-(x4 +3f/;)2

; (6x+ 5)3 ((‘/;+ 3)2
sin®(0,3x) - (2x —/7)?

y:

(3x* ~2) - (arctg’ @2x) +1)’

T 1) (w )
2J(x+3) -cos’2x-1)
(3\/;—1)2 -(5x3 +2%/;+\/5)2
(5& +2)3 -(x4 —\/3)2
arcsin’ (\/E)-(%/hz)“
i/ (3x+1)3 -(2\/;+5)4
~ Varcetg®(0,1x)- (Yx +1y°
ctg’ (2\/;)~(7(‘/x_3+2)2
(3x° +2) (7" —2x)
b sin® (2x+3)-ctg’(x +1)
i/(x9+3)2-(1/x_3\/§)3

y:

y:

16. y = (2x)"
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2. y=433x"-2

3. :x2+1
(5

=(2x+1)*

(3" +x)

y=Xx
= (sin(2x))"™"

X3 —X

y=2-X
=(In(x* +2))’

® N S os

1

9. y=(x+1)¥2
10. y = (sin(x*)) """

sin(2x)
11.y- ( j

12.y=(
(

cos(x ))“2

13.y=

x2 + 3)cos(3x)

14. y — (7x + l)arcsin(\/fx)
15. y — (4x _ 3)arccos(\/§x)

3.3* Haiitu npownsBognyro
ONPEAECIECHUEM TPOU3BOTHOM:

1. y=+/5x"—x

2. y=e&?
3. y=sin(4x+3)
4. y=log,(5x+2)

5. y=7""

1
3(3x-7)
7. y:(2x—5)3
8. y:esin(fol)

6. y=

3x
9, y=tg=—
y g4

10. y:?’-(x—Z)f2

17.
18.

19.
20.
21. y-
22.
23.
24.

25.
26.

27.

28.

29, y=
30.

dyHKuMY,

16.

17.
18.

19.

20.

21.

22.

23.
24.

25.

y= XX +2
y=2x)"

y=(x+x)"

y — (3X + l)arcctg(\/gx)
(In(x+2))"

y — (x3 )arctg(Z\/;)
y=03x°"

y — (2x _ l)sinx5
y=(x+2)
y= (i/;)ctg@x)

y = (4x° _S)tg(\ﬁ?)

Y=
x+1

(te(5x))"
y — (6x)COSX6

IMOJIB3YysACh  HCHOCPCACTBCHHO

1
4(4x+3)

y= (3x + 1)3
_cos(4x+l)
y=e

y:

—c‘[ﬂ
Y gS

5
()c+3)2

y =+2x" +5x

y:

0,5x+9

y=e
y =sin(7-3x)
y =log, (4-3x)

86x+|

y:
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11. y=+6x-x" 26. y= :

7(5-7x)
12. y=e™ 27. y=(3-2x)’
13. y=cos(0,5x-3) 28. y=e"C
14. y=log,(2x-1) 29, yztg%
15. y=9"* 30. - 4 2

(v

3.4*. 3anucatb GopMyy NI MPOU3BOJIHON n—TO TOPsAKA YKa3aHHOU

GbyHKIUU:
1. y=3 16. y=cos(0,5x+1)—sin(4x—1)

Tx x2

ST U ey

2x* —5x-3

3. y=log,(4x-1) 18. y=(x+3)-In(x+3)
y=5"" 19. y=(x-2)e"™
4x—1 Ilx-1
5 y=—~— 20, y=—"——
T Gx+2) Y3 a2
6. y=cos(2x—1)+sin(3x+1) 21. y=3/e7“1
2 Sx
7. y= al 22, y=— X
g (2x+1)(x+l)2 2x° +9x—18
8. y=(x-2) In(x-2) 23. y=log,(2x-3)
9. y=(x+3)e"’ 24, =3+
4x -7 Tx—2
10, y=———— 25, y=——"—
Yo a2 YT 5 (4x )
11. y=3™ 26. y=sin(0,2x+1)—cos(3x—1)
12. y=log,(5x+3) 27, = x’ :
(1—2x)(x—1)
13. y- 2—14x 28. y=(x+1)-In(x+1)
3x” +16x+5
14. y=7"7 29. y=(x+1)e""
Ox+1 x+2
15. y=———— 30. y=—i—
Y 23(5x-2) Yo Sx+s



3agaua 4.
4a)Haiitu nipeaen, UCIoab3ys mpaBuio Jlonuramis:

1.

. lim —Ctgx—ij

. 6 10 J
. lim —

) 1 1
lim -
=1 x+1 In(x+2)

x—0 X x2

o 1-x 1-x°

4. lim| &~ 2 j
i et —e x" -1
=1\ arctg(x—1) x-1

lim L 3
Tl X741 XMl
: 1 1
. lim -
=3 In(x-2) x-3

. ( 1 1}
. lim —
=0\ x4+sIn"x Xx

9. lim( L 33 j
=o' =1 x +3x
) 3 4
10. lxlgll x9—1_x12—1j
11. lim ! + 21
x—)% cosx X' T
n 4
x—1
12. lim( - —L}
x—1+0 X —x lnx
13. lim| 2 +—0
=i\1-x" x7 -1
14. lim| —2+ %
=3 In(x+4) x+3
15. lim 55 — 77
= x"+1 x" +1

16.

17.

18.

19.

20.

22.

23.

24.

25.

26.

. lim

lim
x—2

lim
x—0

lim

x—1

lim

x—0

lim

x—>—1

x—-1

lim
x—>—4

lim

lim

x—0

lim

x—1

lim

x—0

4. lIpaBuio Jlonurans

33
x—2 In(x-1)

sin® x

4 N 5
1-x* x"-1
271
2'—1 xIn2

1 1
arctg(x+1) x+1
7 3
x'+1 X +1

2 2
In(x+5) x+4

—cosx-ctg’ xj

1 1

+ 2
Zcos2x 4x° =

n 4

2 2
e’ -1 x*+x

6 N 9
xt -1 1-x°

4 0)HaiiTu npenen, ucnosap3ys npasuio Jlonuras:

1.

lim (1+3x)¢

x—0

16.

x—0

lim(x> +3x° )™
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1.

2.

2. lim

X—>

1

Ct COSXx
( gz)
2

1

3. 1im(esi“2x —1)§

x—0

4. lim(l + cos(2x))

tg(2x)

T
X
4

1

5. lim (e’x +x);

X—>+0

x—1

7. lim

9. lim
x—0

3
6. lim (i arctg xjx_]

T

3x-2
1_2]
X

arctg (2x))x+'ﬂx

10. hm(2 _ x)(cos(O,Snx)y]

x—1

11. fim(1-2x)"" 7

x—0

12. lim( j
x>0\ sin x

5
2

x—0

13.hn42x )mx
(

14. lim(cos x)x tex

x—0

15.

2

lim (3 +3x)37

X—>+0

17.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

10 x—10
lim (1 + J
X—>+0 x2 +x

5

. lim ()6—5)E

X—>+00

X
}Lr% (sinx)x+

fim (2+x)™ ™

x——1

lim (1+3x)>

x—0
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lim | —arctg x
X—>+0\ 7T
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1 _Dx 2x
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. ( cos3 jx—S
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lim(— arccos x)
x—0 T
4
1 Inx
xlirgo (3x+ 2)
2
i 3sin(mx
lim (3 + 2x) ssin()
. . e \3 (x5
xlgﬂo (4 +2 )

5. PemieHue npeaesioB ¢ MNOMOLIbIO pa3jio:keHusi pyHKuuu B psaja Teisnopa

3amgauya 5.

5.1. Ucnionbiys paznoxenue GyHkiui no popmyne Telnopa (unu Makinopena),

HAUTHU NPENEIT:

lim x

X—>0

lim

x—0

ln(1+x2)—x2- 1-x°

1
3Lxe X —4\/x4 4x2J.

llsin(x6)

3.

4.

(MaxkJiopena)

(1+x)cosx In(1+x)—1

x—>0 5sin(x”)

X—0

1imx(%/x3+2x \/x 32—§j.
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(1+xj~sinx+ln(l—x)
6 3 3

5. lim 3
x50 2x
VI+4x —3/1+6x
6. lim : .
0 In(1—7x)+sin(7x)
4 1 1
7. limx ln(l——zj—cos—+l .
X—>0 2x X
o lim 1-31+2x*
T x50 é{/x8+4x9 —%/xlo-i-sxll .
9. i n(1=3x)+3x-e" +15x"
x—0 N—+° -1
1
10. limx L(ﬁ—l)-e* —xzj
x3
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11. Ilim
x>0 ln(l—x3)
_ cos(3x2)+ 4,5x* -1
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13

14. 1
=0 n(1+20)
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S5x
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2
19. 11mx3(sin(l—%j—l'e x]
X—>0 X X X
20. lim e —3Y1+20x
50 4,/1_2)(_,\[]—)(.
21. lim xe” a1+ 8x
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X—»00 X 4x
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23. lim x
x| 3 +x—e3
x-31-2,5x —In(1+x)
24. lim .
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25. 1im(«/x8 +2x" = Yx” 432" )
41 . ,0,25x
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=0 1472 -1
27. lim
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28. limx’| VX +x—Yxt 4 ——
X—0 12x
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X—>+00 X
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5.2.

1. MHorounen f(x)=x"—-10x’+31x*—13x—57 Pa3I0okKHUTH MO IEJIBIM MOTOKHUTEITEHBIM

CTETNeHsIM OmHOMa x-—3, moJb3ysick dopmynoi Teimopa. Iloctpouth rpaduku
MHOT'OWIEHA U IOJIyYEHHOT'O Pa3JIOKECHUS.
2. MHorouwneH f(x)=x"+9x’+19x’+6x+5 PAa3NOKUTH IO LETBIM MOJIOKHUTEIEHBIM

CTETNeHsIM OuHOMa x+1, ToJb3ysichk ¢opmynoi Teinopa. Iloctpouts rpaduku
MHOT'OWIEHA U MOJIyYEHHOT'O Pa3JIOKECHUS.
3. MuorowneH f(x)=x"-11x"+35x’-36x—1 pa3I0KHUTh MO LEJIBIM IOJOKUTSIBHBIM

CTETNeHsIM OWHOMa x-—2, MoJb3ysick dopmynoi Tewmopa. Iloctpouth rpaduku
MHOT'OYJICHA U MOJyYEHHOTO Pa3JI0KEHUS.
4. MuorouneH f(x)=x"+13x"+53x"+73x+1 pa3I0XHUTh MO LEIBIM ITOJI0KUTEIBHBIM

CTeTeHsM OWHOMa x+3, Moub3yiach ¢opmynoit Teinopa. I[loctpouts rpaduku
MHOTOYWICHA U TTOTYYEHHOTO Pa3JI0KEHUS.
5. Muorouner f(x)=x"—8x’+21x’—24x—3 pa3NOXKUTh MO IEIBIM IOJI0KUTCIBHBIM

cTeneHsM OumHOMa x-—1, moJb3yAch Qopmynoi Teinmopa. IlocTtpouts rpadpuku
MHOT'OYJICHA ¥ TIOJTy4YSHHOTO Pa3JIOKCHUSI.
6. MHOrOuneH f(x)=x"+13x*+50x" +73x+33 Pa3IOKUTH MO LEIBIM ITOJIOKHTEIBHBIM

cCTeneHsIM OMHOMa x+2, MmoJb3ysack (Gopmynoil Teinopa. Iloctpouts rpadpuku
MHOTOYJIEHA U MOJIyY€HHOTO Pa3yIoKEHUS.
7.  Muorowren  f(x)=x"—-13x"+70x’-181x+192  pa3NOXHUTh 1O  LEIBIM

MOJIOKUTENBHBIM ~ CTETEeHSIM OWHOMAa x—3, TMOoab3ysach (opmynon Teinopa.
[TocTpouTs rpaduky MHOTOUICHA U MOTYYEHHOTO PA3I0KEHUS.
8. MHorounen f (x) =x" +10x’ +17x* +16x+5 Pa3I0KUTH MO LEIBIM ITOJIOKUTETBHBIM

CTeneHsiM OuHOMa x+1, ToOJB3ysAch ¢opmynoi Teinmopa. I[loctpouts rpaduku
MHOTOUJICHA U MOJIy4€HHOTO Pa3JIOKEHUs.
9. MHorouneH f(x)=x"—11x’+44x’ —=87x+75 Pa3I0okKHUTh MO LEIBIM ITOJOKUTEIBHBIM

CTeneHsIM OWHOMa x-—2, MoJb3ysick ¢Gopmynoit Teinopa. Iloctpouts rpaduku
MHOTOYJIEHA U MOJIyY€HHOTO Pa3yI0KEHUS.
10.  Mmnorouner  f(x)=x"+10x"+27x*+3x—43  pa3nOXKUTH MO  MEJIBIM

MOJIOKUTENIBHBIM ~ CTEMEHsIM OuHOMa x+3, Tmoab3ysich ¢Gopmynoi Teitnopa.
[TocTpouTs rpad)iku MHOTOUICHA U TTOJIYYSHHOTO PA3JIOKCHUS.

11. MHorouner f(x)=x"+2x’—23x*+26x—5 Pa3I0KUTH MO LEIBIM MOTOKUTEITEHBIM
cTeneHsiM OuHOMa x-—1, moJb3yaAch Qopmynoi Teinopa. Iloctpouts rpaduku
MHOTOYJICHA M TIOJYYEHHOTO Pa3JI0KEHHUS.

12. MHorownen f(x)=x"+10x*+26x*+3x—31 Pa3I0KUTh 10 LEITBIM MOJIOKUTEIHHBIM
cTeneHsiM OMHOMa x+2, MoJb3ysachk ¢Gopmynoil Teinopa. Iloctpouts rpaduku
MHOTOYJICHA M TIOJYYEHHOTO Pa3JI0KEHHUS.

13. Mmuorounen  f(x)=x'-3x"-26x’+110x—91  pa3noXuTb 1O  LEJIbIM

MOJIOKUTENBHBIM ~ CTETICHSIM OWMHOMa x—3, TOdb3ysach (opmynoit Teinopa.
[TocTpouTs rpad ik MHOTOWICHA U TTOJTYYEHHOTO PA3JI0KEHUS.
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14. MHorounen f(x)=x"—-5x’—13x*—14x—12 Pa3I0KHUTh IO LEIbIM MOTOKHUTEITbHBIM

CTemeHsM OuHOMa x+1, moJb3ysich Qopmynoit Teinopa. Iloctpouts rpaduku
MHOTOYJICHA U MOJIyYCHHOTO Pa3JIOKCHHUS.
15. MHorowneH f(x)=x*—-7x"+11x*+5x—26 Pa3I0XUTH 1O IEJIBIM MOJIOKUTEILHBIM

CTENEeHsIM OmHOMa x-—2, MoJb3ysick dopmynoi Teimopa. Iloctpouts rpaduku
MHOT'OYJIEHA U MOJYYEHHOTO Pa3I0KEHUSI.
16. Mmuorowten  f(x)=x'+11x’+37x*+22x-64  pa3lIOXKHUTh IO  LEJIbIM

TIOJIOKHUTENILHBIM ~ CTENEHAM OuMHOMa x+3, noab3ysack (opmynoi Teitnopa.
ITocTponTs rpadMKy MHOTO4JIEHA ¥ IOTYYEHHOTO Pa3JIOKCHUS.
17. MHorowneH f(x)=x*-8x’+20x*-13x—-9 pa3I0XUTH IO IEJIBIM MOJOKUTEITHHBIM

CTETNeHsIM OuHOMa x-1, ToJb3yschk ¢opmynoi Teinopa. Iloctpouts rpaduku
MHOTOYJIEHA W TIOJIYYEHHOTO Pa3JI0OKEHUS.
18. Muorounen f(x)=x"+5x"+11x*+14x—9 Pa3IOKUTH MO LIEIBIM MOTOKUTEITEHBIM

CTeneHsIM OMHOMa x+2, MoJb3ysack (Gopmynoil Teinopa. Iloctpouts rpadpuku
MHOTOWIEHA U MOJTYYEHHOTO PA3I0KEHUS.
19. MHorouieH f(x)=x"=5x" —11x* +94x 125 pa3joXKUTh 10  IEJbIM

MOJIOKUTENIBHBIM ~ CTEMEHsIM OuMHOMa x-3, moab3ysich Gopmynoi Teitnopa.
[MocTpouts rpad)iku MHOTOUICHA U TIOJYYSHHOTO PA3JIOKCHUS.
20. MuorouneHn f(x)=x"+8x"+15x* +11x+14 pa3I0XHUTh IO LEIBIM ITOJI0KUTEIBHBIM

cTeneHsM OumHOMa x+1, MoJb3yAch Qopmynoi Teinmopa. Iloctpouts rpadpuku
MHOT'OWIEHA U MOJyYEHHOT'O Pa3JIOKECHHUS.
21. MsuorowieH  f(x)=x"'-10x"+31x*-27x-16  pa3lIOXKHUTh IO  LEJIBIM

MOJIOXKUTEIBHBIM ~ CTENCHSIM OMHOMa x—2, TOJb3ysich (Gopmyioi Teitnopa.
[TocTpouTh rpadku MHOTOYICHA U TTOJYYCHHOTO Pa3JI0KCHHUS.
22. MmuorouneH  f(x)=x"+15x"+86x’+225x+210  pa3NOXUTh IO  LEJBIM

MTOJIOKUTENIBHBIM ~ CTETICHsIM OWMHOMa x+3, Toab3ysach dopmynon Teitnopa.
[TocTpouTs rpadgukyu MHOTOWICHA U MOTYYEHHOTO PA3JI0KEHUS.
23. MuorouneH f(x)=x"-2x’—5x"+25x—11 pa3NoXUTh 11O LEITBIM ITOJI0KHTEIBHBIM

cTeneHsiM OuHOMa x-—1, moJb3ysAch ¢opmynoii Teinmopa. I[loctpouts rpaduku
MHOTOYJICHA M [TOJIyY€HHOI'O Pa3I0KEHHS.
24, MuorouneH f(x)=x"+6x" +9x° —11x—35 pa3NoXHUTh 110 LETBIM ITOJI0KHTEIBHBIM

cTeneHsiM OMHOMa x+2, MmoJb3ysack (Gopmynoilt Teinopa. Iloctpouts rpadpuku
MHOTOWIEHA U MOJTYYEHHOTO PA3I0KEHUS.
25. Maorounen  f(x)=x"-15x"+76x’ —167x+160  pa3NOXKUTb IO  LEIBIM

MOJIOKUTENIBHBIM ~ CTETMEeHsIM OuMHOMa x-3, Toab3ysich ¢opmynoi Teitnopa.
[MocTpouTs rpad)iKu MHOTOYICHA U TIOJTyYSHHOTO PA3JIOKCHUS.
26. MuorowneH f(x)=x"-3x’—13x*—8x—1 Pa3IOKHUTH IO LEJBIM IOJIOKHUTEIEHBIM

cTeneHsiM OuHOMa x+1, MoOJb3ysAch Qopmynoi Teinopa. Iloctpouts rpaduku
MHOT'OYJIEHA U MTOJIyYEHHOT'O Pa3JI0KEHNU.
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27. MHorouneH f(x)=x"—-9x’+38x* —91x+87 Pa3NOXUTH IO LEJIBIM ITOJ0KHTEIBHBIM
CTeNeHsM OWHOMa x-2, Monb3yiach ¢Gopmynoit Teinopa. I[loctpouts rpaduku
MHOTOYICHA U MOJIy4Y€HHOTO Pa3JIOKECHUS.

28. MuorowneH f(x)=x"+8x"+16x>+x+1 Pa3IOKUTH IO IEJIBIM IOJIOKHUTEIEHBIM
CTENeHsIM OmHOMa x+3, moJb3ysick dopmynoi Teimopa. Iloctpouth rpaduku
MHOTOWICHA U MOJIy4€HHOTO Pa3JIOKECHHUS.

29. MuorowieH f(x)=x"-3x’—4x’+17x—26 Pa3IOKUTb 110 LEITBIM ITOJIOKUTEILHBIM
CTETNeHsIM OuHOMa x-1, ToJb3yschk ¢opmynoi Teinopa. Iloctpouts rpaduku
MHOTOWICHA U MOJIy4€HHOTO Pa3JIOKECHHUS.

30. Mmuorounen  f(x)=x"+13x’+47x*+63x+27  Pa3AOKHUTb IO  LEJIBIM

MOJIOXKUTENIbHBIM ~ CTENeHAM OuHOMa x+2, Tnoub3ysich ¢opmyrnoit Teitnopa.
[Toctpouts rpaduky MHOTOWIEHA U MOTYYEHHOTO PA3I0KCHHUS.

6. I'eomeTpryecknii CMbICJ IPOU3BOIHOM

3axaua 6.
6.1.

1. ITox KaKMM yTIIOM IIEPECEKAIOTCA KPUBBIE y =-5-2x" U y =—1-2x"? Hapucyiite
rpaUKy KPUBBIX M YTOJ MEXITY HUMHU.

2. HaliTu TOYKHM mepeceueHHs] KPUBBIX Y =2x*+1, y*=2x+3 . Onpenenuts yroa
NepPECEUCHHs] KPUBBIX B JIF0O0OM M3 TOUYEK MEpPECeUeHUs: U CAeNaTh PUCYHOK, OTMETUB
Ha HEM HAWJCHHBINA YroJI IEPECECUCHUS.

3. HaiiTu TOYKH IepecedyeHms] KPUBBIX y =cos2x, y =sinx NPUHAJIEKAIIUE OTPE3KY
[0;27]. Cpeau HallIeHHBIX TOYEK BHIOpaTh JIOOYIO TakK, 4YTOObl QYHKUMU y =sin2x U
y=cosx OBUIM MOJIOXKUTEIbHBl U OINPEACIUTh B 3TOW TOUKE YIOJi IepeceyeHus

HUCXOAHBIX KpuBBIX. CHaenarb pPHUCYHOK, OTMETMB Ha HEM HAWJAEHHBIA Yroua
IIEPECEUYCHUS.

3ameuanue: Tlpn HaAXOXKIECHUHM YPAaBHEHUS KAacATENbHBIX BBIYUCIEHUS MPOBOIUTH C
TOYHOCTBIO JI0 COTBIX.

4. Haiitu TOYKM mepecedyeHusl KpUBBIX S5x° +2y° =7, 5x> —2y° =3. BeiOparts mo0yro
W3 HaWJIEHHBIX TOYEK M ONPEICIUTh B HEH YIOJ NMEpPEecedeHUs UCXOIHBIX KPUBHIX.
CrenaTh pUCYHOK, OTMETHB Ha HEM HaMIEHHBINH YroJl MepeceveHus.

5. Tlox KakMM YIJIOM IIEpECEKaroTcss KpUBble y=7-3x m y=5-x"? Hapucyiite
rpaduKK KPUBBIX U yrOJ MEXKITY HUMH.

6. Haiitu Touku mepecedeHust KpUBBIX y=-2x"+1, y>=2x-1 . Onpenenuts yrou
IIepeCeYeH sl KPUBBIX B JIOOOM M3 TOYEK MEPECEUEHHs U CAENATh PUCYHOK, OTMETHB
Ha HEM HaMJCHHBIN YIoJ EPECCUECHUS.

7. HaillTu TOYKM TmEpeceYeHUs] KPUBBIX y=cos3x, y=sin6x MPUHALIEKAIINAEC

T o
WHTEpBAILy (O;Ej. Cpenun HailIeHHBIX TOYEK BBIOpaTh JIIOOYIO TaK, YTOObI OHa HE
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ABNANACh HyAEM (QYHKLIHMH y=cos3x M y=sin6x U ONpPEAEIUTH B 3TOH TOYKE YroJ
repecedeHtsl UCXOMHBIX KpuBbIX. ClenaTh pUCYHOK, OTMETHB HAa HEM HaiieHHbI
YTOJl IIepeceyeHus.

3ameuanue: TIpu HAXOXICHUM YPABHEHMS KACATEIBHBIX BBIYHCICHHS IIPOBOIUTH C
TOYHOCTBIO JI0 COTBIX.

8. Haiitu Touku nepeceyeHust KpuBbIX 2x° +5y” =7, —2x* + 5y =3. BriGparh 1100y10

U3 HaWJEHHBIX TOYEK M OMpPENENUTh B HEH Yroyl MepecedyeHHs] UCXOAHBIX KPUBBIX.
CrnenaTth pUCYHOK, OTMETHB Ha HEM HAMICHHBIN yroJ MepeceyeHusl.

9. Ilox KakuM yIJIOM HEPECEKAIOTCS KPUBBIE y=-2+4x" U y=5-3x"? Hapucyiite
rpaduKy KPUBBIX B YTOJ MEXKTY HUMHU.

10. Haiity TOYkn mepecedyeHUs KpUBBIX y=-2x—1, y* =—x+8 . Onpenenurs yromn
NepeceveHus KpUBBIX B JIO00M M3 TOYEK MepeceyeHust U caenaTb PUCyHOK, OTMETHB
Ha HEM HAWJICHHBIN yTOJI IEPECCUECHHUS.

11. HaiiTu TOYKM mNEpeceYeHUs] KPHUBBIX y =sin3x,y=cos6bx MPHUHAMJICIKAIINEC
MHTEPBAIY (O%j Cpenu HaiICHHBIX TOYEK BBIOpATh JIOOYIO U OMPEACIIUTh B ITOU
TOYKE YroJI MEPEeCcEeYeHUs] NCXOMHBIX KpHUBBIX. ClenaTe PUCYHOK, OTMETUB Ha HEM
HAWJEHHBIA YIOJI [IEPECCUCHUS.

3ameuanue: 1lpn HaAXOKIECHUH YPaBHEHHS! KACATENbHBIX BBIYMCIEHUS MMPOBOIUTH C
TOYHOCTBIO JI0 COTBIX.

12. HaiiTu TOYKM NepecedyeHUs] KpPHUBBIX 2x°+7y>=9,-2x*+7y*=5. BnIOpaTh
M00yI0 M3 HaWJEHHBIX TOYEK M OMNPEICNIUTh B HEM Yroj mepecedyeHHs] MCXOAHBIX
KpuBbIX. CHenaTh pUCyHOK, OTMETUB Ha HEM HaWJICHHBIN yTrOJl IEPECEUCHUS.

13. Tlog KaKMM yIJIOM IIEPECEKalOTCsl KpuBble y=-2+4x’ u y=1+x"? Hapucyiire
rpadyKu KPUBBIX U YTOJ MEXKIY HUMHU.

14. Haiith ToukM mepecedeHMst KpuUBBIX y=4x”—1, y> =—-x+8 . Onpenesurs yrom
NepeceyeHus! KpUBBIX B JIF0OOOM M3 TOUYEK MEepecedeHus U cAenaTb pUCYHOK, OTMETUB
Ha HEM HAWJCHHBINA YroJ IEPECECUCHUS.

15. Haiftu ToukM mepeceueHus KpUBbIX y =sin3x, y =sinx IMPUHAMICKAIIUE OTPE3KY
[0;7]. Cpean HAWJEHHBIX TOYEK BBHIOpATh JIOOYIO U OMPEACIUTh B 3TOW TOYKE YroOJ
MepEeCEeUCHUs] UCXOJHbIX KpuBBIX. Clenarb pUCYHOK, OTMETUB Ha HEM HaWICHHBIN
YTOJI IEPECECUECHUS.

3ameuanue: 1Ipyu HaxOXJIEHUH ypaBHEHMS KacCaTEIbHBIX BBIYHUCICHUS IPOBOIUTH C
TOYHOCTBIO JI0 COTBIX.

16. Haiitn ToukM nepecedeHuss KpuBbIX 7x” +2y° =9, 7x* —2y* =5. BeIOpath 100yI0
W3 HaWJIEHHBIX TOYEK M OINpPEACNIUTh B HEW yroy nepeceyeHus: UCXOJHBIX KPHUBBIX.
Crnenatb puCyHOK, OTMETHB Ha HEM HAWJIEHHBIN YTrOJI IEPECEUCHHUS.

17. Tlox KakuM yIIoM IIepecekaroTcst KpuBble y =-1-3x" u y=1+x>? Hapucyiire
rpadvKu KPUBBIX U YTOJ MEXKIY HUMHU.

18. Haiitu ToukM nepeceueHHs KpUBHIX y=4x”—1, y> =4x+5 . OnpeneauTs yromn
NepeceyeHus] KpUBBIX B JIF0O0OM M3 TOUYEK MEpecedeHus U CIeNaTh PUCYHOK, OTMETUB
Ha HEM HANJCHHBIN YIoJ NEPECCUECHUS.

56



19. Haiitm TOYkM mnepecedyeHuss KpPUBBIX y=cos2x, y=sin2x M[PUHAJIEKALINE
uHTepBairy (0;7). Cpean HalJeHHBIX TOYEK BBIOPATh JO0YIO M ONPENEIUTH B 3TOM
TOYKE YroJj MepecedeHuss UCXOTHBIX KpHUBBIX. Cenarh pUCYHOK, OTMETHB Ha HEM
HaWJICHHBIA YT OJI IIEPECECUYCHUS.

3ameuanue: Ilpu HaAXO0XIEHUU YPABHEHMsI KAcAaTEIbHBIX BBIYMCICHUS MPOBOJIUTH C
TOYHOCTBIO /10 COTBIX.

20. Haiiti TOukH nepecedeHns KpUBbIX 2x° +3y” =5, —2x* +3y” = 1. Beibpars mr00yro
Y3 HAaUJCHHBIX TOYEK M OINPENEIUTh B HEW YIoJI NEPECEUYCHHsS] UCXOIHBIX KPHUBBIX.
CrenaTth pUCYHOK, OTMETHB Ha HEM HAMIEHHBIN YToOJI IEPECECUECHMUS.

21. IToj KakuM yIjoM IepecekaroTcs KpuBble y=-1-3x" u y=5-3x>? Hapucyiite
rpauKy KPUBBIX U YTOJ MEXITY HUMHU.

22. HaiiTu TOYKM mepecedeHus KpUBBIX y=2x"—1, y* =4x+5 . Onpenenurs yroi
nepeceyeHus] KPUBBIX B JII0O0O0M M3 TOYEK MEpPECeUeHus U CAeNaTh PUCYHOK, OTMETUB
Ha HEM HAWJCHHBIN YroJl IEPECECUCHUS.

23. HaiiTu TOYKM IIepecedeHUs] KPUBBIX y =cos4dx,y =sindx NPHUHAIIECKAIINEC

7Z- ~ ~
WHTEpBaIy (O;EJ. Cpenu HallIeHHBIX TOYEK BBIOPATH JIOOYIO M ONPEACIUTh B 3TOU

TOYKE YTOJI TIEPECEUCHUsS] MCXOMHBIX KpUBBIX. Crenarh pUCYHOK, OTMETHUB Ha HEM
HAWJEHHBIA YIOJI [IEPECCUCHUS.

3ameuanue: Tlpn HAXOXKICHUU ypaBHEHUS KacaTEIbHBIX BBIUYUCIICHHS TPOBOJIUTH C
TOYHOCTBIO JI0 COTBIX.

24. HaiiTu TOYKH mepecedeHus KpUBHIX 4x° +y° =5, —4x” +y*> =3 . Beibparh 1100y10

Y3 HaWJIEHHBIX TOYEK M OIpPEACNIUTh B HEW yroy MepeceyeHus UCXOJHBIX KPUBBIX.
Crenatb puCyHOK, OTMETHB Ha HEM HAWJICHHBIN YTrOJI IEPECEUCHHUS.

25. HaiiTi TOukM nepecedyeHusl KpUBbIX y=3-x" U y=-1-3x”. Onpenenurs yroia
NepeceyeHus! KpUBBIX B JIF0O0OM M3 TOUEK MEepecedeHus U CAeNaTh PUCYHOK, OTMETUB
Ha HEM HAWJCHHBINA YrOJI IEPECECUCHUS.

26. Haiitu Touku mepecedeHHs KpUBBIX y=2x"—1, y> =-4x+5 . Onpenesurs yroi
NepeceyeHus! KpUBBIX B JIF0OOOM M3 TOUEK MEepecedyeHus U CIeNaTh pUCyHOK, OTMETUB
Ha HEM HAWJECHHBINA YrOJI IEPECECUCHUS.

27. HailTu TOYKM TIEpEeceUYEHUs] KPUBBIX y=cos3x,y=sin3x NPUHAJIEKAIINE

7Z- ~ ~r
MHTEpBaITY (O;Ej. Cpenu HallIEeHHBIX TOYEK BHIOPATH JIOOYIO M OINPEACIIUTh B ATOU

TOYKE YroJl MEePEeCcEeYEHUs] NCXOIHBIX KpUBBIX. ClenaTe PUCYHOK, OTMETUB Ha HEM
HAWJEHHBIA YrOJI IEPECCUCHUS.

3ameuanue: 1Ipyu HaxOXKJIEHUH ypaBHEHMS KacaTEIbHBIX BBIYUCIEHUS IMPOBOIUTH C
TOYHOCTBIO 10 COTBIX.

28. HaiiTu Touku mepecedeHusi KpUBbIX 2x° +4y° =3, 2x* —4y” =1. Bpibpars 1100y10
Y3 HAWJEHHBIX TOYEK M OMNPENECIUTh B HEW YroJl MEpPECEUCHHS] UCXOJIHBIX KPHUBBIX.
Crenatb pUCyHOK, OTMETHB Ha HEM HAWJICHHBIN YTrOJI IEPECEUCHHUS.
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29. HaiiTu TOukM nepecedeHHs KpUBBIX y=2x>—-1, y*=-x+2 . OnpenenuTs yroiu
NepeceueHus KpUBBIX B JI000M U3 TOUEK MepeceyeHust U caenaTb pUCyHOK, OTMETHB

Ha HEM HAUJECHHBIN YIOJ NEPECCUECHUS.

30. Haiitu ToukM nepeceueHus KpUBHIX 8x” +4y”> =9,8x” —4y”> =7. BriOpaTh 1100YyI0

U3 HaWJEHHBIX TOYEK M OMpPENENTUTh B HEH Yroyl MEepecedyeHHs] UCXOAHBIX KPHUBBIX.
CrnenaTh pUCYHOK, OTMETUB Ha HEM HAWIEHHBIN yToJI IepeceyeHUsl.

7. UccnenoBanue PyHKUMU, TPaPUK PyHKIHA

7 a) IIpoBecTu MoTHOE UCCIeNOBaHUE (PYHKITUU U TIOCTPOUTH €€ rpaduk:

3agaua 7.
X' =27x+54
1. y=———
X
3
2. y= al
(x—2)
x*-32
3. y= >
2
X
4. y= >
(x-1)
2
5. y=—2
T4l
6. :(x—2)2
x+1
1-2x°
7. y: 2
X
2x° —3x+1
8. y= -
X
2x° +x2 +1
9. y= .
X
242x-7
10, =X F<x=/
Y X’ +2x-3
2x —=5x* +14x -6
11.y=
Y 4x*
2 +33
122y=£;i_)?
(2x+1)
3
13.y=—2
T
2
14,y X F2x+2
x+1

P _4x+5
16, y= 2 772
Y x—2
17 :12+4x—x2
i 4x+1
_3)2
18, y= 33
Y 7T—-2x
19 :2x2+4x+2
Y 2—x
2
20, y=—~
Y vy
12 -3x7
21, y=——_
I
4x* +9
22. y=
ST
?—d)x
23. _ (T —4)x
Y 3x’ -4
(x* =9)x
24, y="—————
Y 5-3x°
3x* -7
25. y=
Y 2x+1
3
26.y=(x+1)2
(x-1)
1
27, y=— 27
Y x> +2x-3
3
28. y=— 2
g 9(x-3)
3
29. y= dx
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3 3
15.y:(”2j 30 =X t4

2
x—3 X

40*

[IpoBecTu nosHoe ucciaenoBanue GyHKIUU U TOCTPOUTH €€ Tpaduk:
2

> _
1. y=5x-3(x-1) 16. y:arccosi a
_I_

x2

1 2
17. y=3/(x* +5

COS X 4 (x ’ x)

3. y=2x+4—3~3/(x+2)2 18. y =sinx(1-cosx)

‘\/—COSX
4. y=0,5¢" 19. y:—ﬂ(xz—6x+5)2

2. y=cosx+

x? 20. v 10sin x
> y:x+1 " 2+cosx
6. y=3/1+sinx (x+2)§
Hey=mm
. y=2-%/(X+3)2—%/(x—3)2 22. y=(2+sinx)-cosx
8. y=;2 23. y:(erl)g-(x—Z)3
(sinx+cosx)

9. y=x8—x’ 24. y=:/1-cosx

10 y:In(2cos x) 25, yo; (x—1)2
X
11 y:(x+2) 3(1—x)2 26. y:i/\/i(cosx—sinx)
2
.X X
12. y=2x—sm5 27. y= =
13.y:3'3(x—3)2—2x 28. y=vl-¢*
14. y=31+cosx 29. y=(4—x)-3/;
15. y=3 (x+1)(x_3)2 30. y=In(sinx)+sinx
8. UcciienoBanue GyHKIUN HA MAKCUMYM (MHHUMYM)
3ampaua 8.

8.1.

1. MI3BecTHO, 4TO CymMMa JABYX IMOJOKUTENbHBIX Yhcel x W y paBHa 15. ITpu kakux
3HAYEHHSX x W y BeJIWYHMHA xy° OyaeT HaumOOJIbIIeiH?

59



2. 13BeCTHO, YTO NMPOMU3BENECHUE JIBYX IOJOKHUTEIBHBIX YHACeNl xH ypaBHO 16. Ilpu
KaKWX 3HAYCHUSAX x U y UX cymMMa Oy/JeT HauMEHbIIICH?

3. Jlig OBYX HOJOXKWTEIBHBIX YHCET x M y H3BECTHO, uTO x +y° =18. IIpu Kakux
3HAYCHUSAX x U y MX MPOU3BECHUE OyaeT HAauOOJIbIIUM?

4. U3BecTHO, 4TO cCyMMa JIBYX MOJIOKUTENBHBIX Uncell 2x W y paBHa 15. [Ipu kakux
3HAYEHUAX x U y BEIUYHHA x'y OyaeT HanOOIbIICH?

5. U3BecTHO, UTO yABOCHHOE IPOU3BEICHHUE JABYX IOJOXKHUTCIBHBIX YHMCET xH y
paBHoO 18. Ilpu Kakux 3HAYEHUSX x M y UX CyMMa OyJieT HAaMMEHbIIICH?

6. Jlas IBYyX MOJOXKHTEIBHBIX YHCEI x M y H3BECTHO, 4TO x°+y° =50. [Ipn Kakux
3HAYCHUSAX x U y MX MPOU3BECHUE OyaeT HAauOOJIbIIUM?

7. Jlis  ABYX MOJIOKUTENBHBIX YHUCENT x U y U3BECTHO, 4TO x+3y=12. [Ipu kakux
3HAYEHUSAX x U y BEIUYHHA xy° OymeT HaumOOJbImeii?

8. Jlis [BYX IOJIOKHUTEIBHBIX YHCEI x W yHM3BECTHO, 4TO x -y =2. IIpH Kakmx
3HAYEHUSAX x U y BeouunmHa x°(y°+4) OyaeT HauMEHBIICH?

9. Jlus ABYX IIOJIOKUTEIBHBIX YUCEI x W y HM3BECTHO, YTO x° +)” =27. [Ipu Kakux
3HAYEHUSAX x U y BEIUYHHA x'y OyaeT HanOOIbIICH?

10. [Ing ABYX MOJOXKHUTEIbHBIX YUCEN x M y U3BECTHO, UTO 3x+y=15. [Ipu Kakux
3HAYEHHSX x U y BelndyumHa x'y Oyner HanOoJbIIei?

11. [Ins ABYX HOJOXKHTEIBHBIX YHCEN x M y M3BECTHO, 4TO x -y =3. IIpu Kakux
3HAYEHHSX x U y BeIM4YMHA x° ()’ +9) OyaeT HauMEHbIIEeH?

12. Jlnst aByX MOJIOKUTENBHBIX YHCET x M y HU3BECTHO, YTO x° +y° =48 . IIpu Kakux
3HAYEHHSX x U y BEJIMYMHA X y° OyJeT HanOOJbIIEi?

13. [Ing JBYyX MOJIOXKUTENBHBIX YUCEN x M y U3BECTHO, YTO x+2y =3 . [Ipn xakux
3HAYEHHSX x U y BEJIMYMHA xy° OyaeT HaumOOJbIIei?

14. JIns ABYX MOJOKHUTENBHBIX YHCEN x W y U3BECTHO, YTO x -y’ =5. IIpu Kakux
3HAUEHHSX x U y BeJIM4YMHA Y’ (x°+25) OyleT HauMeHbIIEH?

15. Jlist ABYX MOJIOKHUTEIBHBIX YHCEN x U y HM3BECTHO, 4TO x°+y° =32, IIpH Kakux
3HAYCHUSAX x U y BEIMYHMHA xy OyACT HAaUOOJIBIICH?

16. M3BecTHO, YTO CyMMa JABYX MOJIOKUTEIbHBIX Uhcel x U y paBHa 21. [Ipu kakux
3HAYEHMSAX x U y BEIUYMHA x°y OyIeT HauOOJbIIEH?

17. 13BecTHO, YTO MPOU3BEAEHUE ABYX IMOJOKHUTEIbHBIX YUCEN xU y paBHO 25. [Ipu
KaKUX 3HAYCHUSAX x U y MX CyMMa OyJeT HauMEHBITIeH?

18. [l 1ByX MOJOXKHMTENBHBIX YMCEN x M y M3BECTHO, YTO x°+y° =72 . [Ipu Kakux
3HAYCHUSX x U y WX MPOU3BEACHHUE OyaeT HAauOOIbIIUM?

19. Jlng 1ByX MOJIOKUTENBHBIX YHCEN x M y U3BECTHO, YTO x+2y =36. [Ipu kakux
3HAUYCHUSX x W y BEIUYMHA xy OyAeT HauOOobIei?

20. Jns [aBYX MOJOXKWMTENBHBIX YHMCEN x W yU3BECTHO, uTo x -y =1. IIpu Kakux
3HAYEHHUSX x U y BEJIMYMHA x° +9y OyJeT HauMEHbIIEH?
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21. [lisg OBYX MOJIOKHUTENBHBIX YHCENT x W y H3BECTHO, 4TO x° +)° =8§.
3HAYEHUSX x U y MX MPOU3BEJCHUE OyaeT HAauOOJIbIIUM?

22. Jlns JBYX MOJIOKUTENBHBIX YMCENl x WM y U3BECTHO, YTO 3x+y =18.
3HAYEHHSX x U y BEJIMYMHA x’y OymeT HauOOoIbIIeii?

23. Jlnsg OBYX IOJIOKUTENBHBIX YHCET x M y U3BECTHO, YTO X -y =4,
3HAYEHUSAX x U y BeauuumHa y(x'+12) OyaeT HaUMEHBIICH?

24. Jlns OBYX IOJIOKUTEIBHBIX YMCENT x M y M3BECTHO, YTO x° +)° =48.
3HAYEHUSAX x U y BEIUYHHA xy’ OymeT HauOOJbIeii?

25. Jlns 1BYX TOJOKUTENBHBIX YHCENT x U y U3BECTHO, YTO 6x+ y=8§.
3HAYEHMSAX x U y BEIUYMHA x'y OymeT HanOOJbIueii?

26. JIns 1BYX IOJOXKHTEIBHBIX YHCEN x W y U3BECTHO, YTO x -y’ =4,
3HAYEHUSAX x U y BenuumHa x (¥’ +1) OymeT HauMeHbIIei?

27. Jlis IBYX MOJOXKHMTENBHBIX YHCENI x U y H3BECTHO, UTO X +y° =15,
3HAYEHUAX x U y BeIUYnHA x'y° OyaeT HauOOJbIICH?

28. Jlns 1ByX MOJOKMUTEIBHBIX YHUCEN x M y U3BECTHO, YTO S5x+ y=60.
3HAYEHHSX x U y BEJIMYHMHA X'y OyHeT HauOOJbIIei?

29. Jlis ABYX IOJIOKUTEIBHBIX YHCENl x U y U3BECTHO, 4TO x° -1’ =16.
3HAYEHHSX x U y BeJIM4YMHA Y’ (x° +4) OyaeT HauMEHbIIEeH?

30. Jlast ABYX IMOJOXKUTEIBHBIX YHCET x M y HM3BECTHO, UYTO x° + )’ =96.
3HAYCHUSAX x U y BEIMYMHA xy OyACT HAaHOOJIBIICH?

[Ipn kakux
IIpn kakux
[Ipn xakux
[Ipn xaxux
[Ipn kakux
IIpn kaxkmx
IIpn kaknx
[Ipu kakux
[Ipu kakux

IIpu xakux

8.2. Onpenenuth HanOOIBIIIEE OTKIOHEHUE OT HYJIA 3aJJaHHON (DYHKIIMKM Ha OTPE3KeE:

1. y=x+sin(2x), [m;27] 16. y = ctgx—x, {_3_71;_5}
2 6

2. y=tgx-2x, [O;ﬂ 17. y=¢"sinx, [0;x]

3. y=e"cosx, [0;n] 18. y:\/§x+cos(2x), [0;7]

4. y=e""tgx, [—%;0} 19. y=tg(2x)—4x, {0;%}

2x .t
5. y—tg(4x)—16x, mm 20. y=¢""sin(2x), [0;7]
y=tg(4r)-16x {24’6}

6. y=x+cos(2x), [0;] 21. y:x/gx—cos(Zx), [—m;0]

7. y=ctgx+2x, | %L 22. y=dx—tg(2x), | -Z:0
sz 2] RRRE)
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8. y=e'sinx, [0;7] 23. y=¢"cos’ x, [0;7]

9. y=x=cos(2x), [05m] 24. y=tgx+8sinx, {_5_“;_5}
6 6

10.y=tgx—x, [o;ﬂ 25. y=ctg(2x)+4x, [_%";_ﬂ

11.y=¢"cosx, [0;n] 26. y=—"tgx, [O;g}

12. y =/3x+sin(2x), [m;27] 27. y=cigx+8cosx, {%ﬂ

13.y=c>tgx, [—g;o} 28. y=tg(3x)—4x, [o;ﬂ

14.y = sin x, [0;7] 29, v tax, [O;ﬂ

15. y = tg(3x)+4x, {—%;O} 30. y=¢*cos(2x), {%,g}
8.3.

1. B mpsmoil kpyroBoil KOHyC C yrioM 30° B OCEBOM CEYEHUHM H PaJAUyCOM
OCHOBaHWs r» BIHCAH ULWIMHAP. OnpenenuTs paauyc OCHOBAaHUS U BBICOTY
UMJIMHAPA, TPU KOTOPBIX €0 MOJIHAS MOBEPXHOCTh OyIeT HanuOOJIbIIEH.

2. Haittn HamOompliee 3HaYEHUE IUIOIIAM MPSAMOYToibHOro TpeyroibHuka ABC, B
koTopoM yron C TpsSMOM, ecll OJHON BEpIINHON SBISETCS Touka A(0;0), BepIInHa

3 4-3
e X

8
B nexwur Ha rpaduke GyHKIMH y=Sx +—, a BepmrHa C pacmoJiokKeHa Ha OCU
X

abcrucc u e€ abciucca yJI0BIETBOPSIET COOTHOIIEHUIO 0,5 < x <10.
3. OnpenenuTh paauyc HWIMHIPA, BIMCAHHOTO B IIap pajnyca R, KOTOPBIA UMEeT
HanOOJBIIYI0 OOKOBYHO TIOBEPXHOCTh. YKa3aTh 3HAYCHUE IUIOMAJAHM IOJHOU
MOBEPXHOCTH TAKOTO LIUJIUHJIPA.
. t
4. Ilpy MoATOTOBKE K 3K3aMEHY CTYICHT 3a ¢ JIHEeH M3ydaeT —— -yIO 4acTh Kypca, a
t+m

3a0bIBaeT at -yro yacTh. CKOJBKO JIHEW HANO 3aTPATUTh HA MOJATOTOBKY, YTOOBI ObLIa
2

U3y4YeHa MaKCHUMaJIbHas 4acTh Kypca, eClii m=0,5 U a = 1 ?
5. Haiitn paanyc ocHOBaHMs KOHYycCa C 3aJIaHHOM IJIOIIaAbl0 OOKOBOM MOBEPXHOCTU

S, KOTOPBI UMEET HAauOOJIBIIUKA 00BEM.
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6. KpuBonuHeiHas Tpanenus OrpaHuyeHa KpUBOM y=e* M OTPE3KAMM IPSMBIX
x=0; x=1;y=0. B kakoil Touke KpUBOI CIEAyeT NMPOBECTH KACATEIbHYIO, YTOObI
OHa OTCEKaJla OT KPUBOJIMHEHHOW Tpameuud OOBIYHYIO Tpamnenuo HauOOoJIbIIEH
Iomaan? Yxkasarb 3Ha4€HUE 3TON IO,

7. Haittu pagnyc OCHOBaHHs U BBICOTY LIWJIMHAPA, BIHCAHHOTO B KOHYC C BBICOTOU
h ¥ paAnycoM r, OOKOBas MOBEPXHOCTh KOTOPOTo OyeT HauboIbILIEH.

8. B mpoctpaHcTBe 3a/1aHa CTaHAAPTHAS NPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT Oxyz .

HyxHo mpoiiTu kpardaiimmm myTreM OT Touku C(-L-L1) mo toukum D(2: 2),

00s13aTeNBHO 3aX0/s MO MYTHU Ha OChb Oz . OnpenenuTs JUIMHY TaKOTo KpaTyaillero
IyTH.

9. Haiitu pa3mepbl NpaBUIBHOW TPEYroJbHOW NMHpaMUIbl 3aJaHHOro o0BéMa V
KOTOpasi HIMEET HAMMEHBIIIYI0 CyMMY pEOep.

10. IIpoBecTu 4epe3 3amaHHYIO TOUKY A(a;b), JEXKAILYI0 BHYTPU HEKOTOPOTO YIJIA

¢, MPSIMYI0, KOTOpasi OTCEYET OT ITOrO YIVIA TPEYTOJIbHUK HAMMEHBIIECH IUIOIIA/IN.
VYKazarb 3Ha4YCHHE 3TOU IUIOIIA/IN.

11. [Io nByM NpSAMOJIMHEMHBIM AOPOTraM, COCTABIIIIOIIMM yTOJ B 60°, B HAIIPaBJICHUH
X TIepecedyeHuss OJHOBPEMEHHO HAYMHAIOT JBUTAThCS JBa IENIEXO0JA: OOUH CO
CKOpPOCTBIO v, KM/4, a Ipyrou - v, kM/4. B HaduaJbHBIII MOMEHT MEPBBIM MEIIEXO0/]

HaXOJUTCS HA PACCTOSIHUM a KM OT IEPEKPECTKA, a JAPYrOW Ha PACCTOSHUU b KM.
Yepe3 kakoe BpeMs IIOCJIE€ Hauyaja JABW)KCHHUS PACCTOSHUE MEXIYy HHUMH OyjeT
HanMeHbIUM? OTNpeNeNInTh 3TO PACCTOSHUE.

12. Haiitu HaumOoJbIllee BO3MOXKHOE 3HAYEHUE OTHOIICHHS 00bEMa KOHYCa,
BIIMCAHHOIO B IIap paauyca R, K 00bEMy mapa. OnpeneauTs pacCTOSHUE OT HEHTpa
niapa 10 OCHOBaHHsI KOHYcCa.

13. B npssMOoyronsHuK 4ABCD €O CTOpOoHaMH 24 n 27 CM BIIMCAHBI JIBE KaCAIOIIUECS
IpYT Ipyra OKpykHOCTH. OHA OKPYKHOCTb KacaeTcsi CTOPOH AB u AD, a npyras —
CTOpPOH BC WU CD. HaliTu HaWMeHbllIee 3HAYEHHE CYMMBbI IUIOMIAJCH,
OTPAHUYEHHBIX 3TUMU OKPYKHOCTSIMHU.

14. IlpoBonokoil muHBI L HEOOXOJAUMO OTrOpPOAUTH KIymMOy, UMeEKIIyio ¢GopMmy
KpyroBoro cekrtopa. Haiitu pamuyc kpyra, mpu KOTOPOM IUIONIA/lb KIyMOBI Oyjaer
HauOOJIbIIIEH.

15. B TtpeyronbHuke ABC Ha CTOpOHaX BC U AC B3SIThl TOYKM D u E
COOTBETCTBEHHO TakK, 4TO mpsimas DE mapajuieiibHa CTOpoHe AB. Touka P penur
CTOPOHY AB Ha 4acTu Tak, 4To BP=84P. Ilnomans TpeyroibHuka ABC paBHa l.
OHpe,Z[eJII/ITI) 3HaYE€HUE k=BD:CE, 4YTOOBI ILIOIIAAb Tpaneuuun APDE ObLIa
HanOOJIbIIEH.

16. HaiiTu paguyc ¥ BBICOTY HIIMHAPA, UMEIOIIETO HAMOOJBIINN 00BEM, KOTOPHIN
BIIMCAaH B Ky0 C peOpoM « Tak, YTO €ro OCh COBNAJAeT C AMAaroHajablo KyoOa, a
OKPYKHOCTH OCHOBaHUM KacaroTcsl IpaHel Kyoa.

17. BepmmHamu TpeyroiabHHKa ABC SBISIOTCS TOYKH A(3;0) m B(0;5), a TpeTbs

BeplIuHa C JIEKHT Ha mapabosie y=3x’ —48x+200. HaiiTu HanMeHbIlIee BO3MOKHOE
3HAYECHHUE IUIOIIAA TAKOTO TPEYrOJIbHUKA.
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18. Omnpenenuts BBHICOTY KOHYyCa, BIIMCAHHOTO B IIap paguyca R, KOTOPbIA MMeEeT
HarOOJBIIYIO MJIOUIA/lb OJHON MOBEPXHOCTH. YKa3aTh 3HAYCHHE TUIOIAAHN MOTHON
MIOBEPXHOCTHU TaKOT'O KOHYCA.

19. B kakoii Touke ¢ abcuuccoii x, rpaduka GyHKIUH y =—x*+x CIEIyeT MPOBECTH

KacaTelabHYI0, YTOOBI TUIOHIalb (PUTYpPHI, OTpaHUUEHHONW TpaduKOM, KacaTeabHOU U
npsIMON x = x, +~? OblJIa HANMEHbIICH?

20. Omnpegenuth  HAWOOJBIIYIO  IUIOWIAAL  MPSMOYTOJIbHMKA,  BIMCAHHOIO
CUMMETPUYHO B CEKTOP Kpyra pajauyca R C IEHTPaJbHBIM YIJIOM ¢ .

21. B mnpsAMOyrosbHOM KpYroBOM KOHYCE HPOHU3BEICHHME BBICOTBI M paauyca
OCHOBaHHs paBHBl o. Kakoe HamMeHbIllee 3HAYECHHE MOKET IPUHHMMATh PaIguycC
11apa, OIMCAaHHOTO BOKPYT 3TOTr0 KOHyca?

22. Haiitu HanGomapmuii 00bEM MPaBWIBHOTO Tapajuliesienuneaa, KOTOPbIi MOXKHO
2 +y2 Z2
——t—=L
a C
23. OmnpenenuTh BBICOTY KOHYCa, OINMCAHHOTO OKOJIO TOJNylIapa paauyca R,
KOTOPBI MMEeT HauMEHbIINK 00BEM, €CJIM €ro OCHOBAaHUE W OCHOBAHME MOJIyIIapa
JIEKAT B OJHOM IJIOCKOCTH M KOHIECHTPHUYHBI.

24. Ha KoOpAauMHATHOM IUIOCKOCTH Oxy 33JaHO MHOXECTBO BCEX PABHOCTOPOHHUX

BIIMCAThb B 3JUIMIICON/] BPAIICHUA

TPEYTOJIBHUKOB, JBE BEPILIMHBI KOTOPBIX JIEKAT HA IPSIMOMN y =—-3x+3, a KOOPAUHATHI
. 1 .
TPETbE BEPIIMHBLI  YIOBJICTBOPSIIOT HEPABEHCTBY 5 x*<y<-3x+3. Haiiru

HanOOoJIbIIEE BOBMOXHOE 3HAUEHHE IIOMIAIA TAKUX TPEYTOJIbHUKOB.

25. B cdepy Bnucansl npaBuiibHas TPEYrojbHas MUPaMHUIa CO CTOPOHOM OCHOBaHUS
9 1 npaBWIbHAS YETHIPEXYTOJIbHAS TPU3MA, HIDKHHUE TNIOCKOCTH OCHOBAHUI KOTOPBIX
coBmanaroT. LIeHTp cepsl AeIUT BBHICOTY NPH3MBI B OTHOIIGHHMH +/5:1, cumTas or
BepuIMHbL. HaliTu HanboJpiee BO3MOXKHOE 3HaUeHHE 00bEMa PU3MBI.

26. [IpoBecTr uepes 3aJaHHYI0 TOUKY A(a;b), TEXaIIyi0 BHyTPH HEKOTOPOTO yIia o,
MPSAMYI0, KOTOpasi OTCEYET OT ATOTO yIJia JIBa OTPe3Ka, CyMMapHas JJIMHA KOTOPBIX
OyneT HauMeHblIeH. YKa3aTh 3HAUEHHE 3TON CyMMBI.

27. U3 ¢urypsl, orpaHUYEHHONW KPUBOM y = 3Wx m NPSIMBIMU x=4 W y=0HYXHO
BbIpE3aTh MNPSMOYIOJbHUK HanOombiied mioman. OnpenaenuTs CTOPOHBI 3TOTO
IPSAMOYTOJIbHHKA.

o o = Inx
28. Haiitu kpaTuaiiniee pacCTOSSHUE MKy KPUBBIMU y=¢e¢“ U y=—, a>0.
a

29. B TpeyronbHOI upamuae S4BC pacCTOSHUE OT KaXKJA0W U3 BEPIIUH 10 CEPEANHBI
pebpa 4B paBHbl o cM. [Ipyu kKakoil BeIWMYMHE NBYIPAHHOTO yriia mpu pedpe SC
00BEM nupamMubl OyaeT HanboapmmmM? HaliTi 3T0T 00bEM.

30. B kakoii Touke ¢ abcrpccoit x, rpaduka QyHKIuH y=x' +2x° cieayeT mpoBECTH
KacaTelIbHyI0, 4TOOBI MIonaab (Uryphbl, OTpaHUYEHHONU TpadukoM, KacaTelbHON U
npsAMOMl x = x, —! ObUIa HAMMEHbBIIEH?
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122323300 YHUBEPCUTET UTMO

Muccuss  YHuBepcuTeTra - TEHEpalMs IEPEAOBBIX  3HAHUM, BHEIPEHUE
WHHOBALIMOHHBIX  Pa3pabOTOK M TMOATOTOBKA JJIMUTHBIX KaJApPOB, CIOCOOHBIX
JEeWCTBOBATh B YCJIOBHSX OBICTPO MEHSIIOIIErOCsl MUPa U 00ECIEUUTh OIEepexKarolee
pa3BUTHE HAYKH, TEXHOJOTMH W JpYyrux oOyiacTed Uisl COACHCTBUS PEIICHUIO
AKTyaJIbHBIX 3a7a4.

OBPA3OBATENbHbIA LEHTP MATEMATUKU

OOpazoBatenbHbli 1IeHTp MaTemMaTuku YHuBepcurera UTMO Obut co3nan Ha
0a3e xadenpsl MaTeMaTUKH - KpynHeimie B Yausepcurere. C MOMEHTa OCHOBaHUS
Ha Hell paboTtanu Takue Boiarommecs yuénnle, kak M.I1. Hatancon, A.I'. AneHutibix,
B.B. Xyxk u npyrue. Hayunbsle HHTEpeChl COTPYIHUKOB MTOKPBIBAIOT IPAKTHYECKU BCE
paznmensl MatemMaTuku. Ha xkadenpe cnoxkuiack MoOIHAs HaydHas IIKOJa 10
MaTeMaTUYECKOMY MOJEIMPOBAHUIO CIOXKHBIX (DU3MUECKUX cucteM. B mocrnenHee
BpeMsl aKTMBHO pAa3BHBACTCS HAIMpaBICHHE, CBSI3aHHOE C HAHOPUZUKONH W
HAHOTEXHOJIOTUSIMUA, KBAaHTOBBIM KOMIIBIOTEPOM M KBAaHTOBBIMA KOMMYHUKAIIASIMU.
Corpynaukn OMI] akTMBHO aKTMBHO YYacTBYKOT B MEKIYHApOIHBIX HAyYHBIX
KOH(epeHIUsIX, paboTaloT B pamMkax PocCCHMUCKMX W MEXIyHapOAHBIX HAyYHBIX
npoekToB. CIOXUIOCHh TeCHOE HayyHoe coTpyaHuuectBo ¢ CaHkT-IleTepOyprckum
rocyJapCTBEHHBIM YHUBEpcUTETOM, [leTepOyprckum otaenenrneM MareMaTuyeckoro
uHctutyta umenu B.A. CrexnoBa PAH, nabopaTopueit pu3NKOXUMUM HAHOCHCTEM
Nuctutyta xumun cunukatoB PAH u apyrumu HaydHbIMM LIEHTpaMmu Kak B Poccun,
Tak U 3a pyOexxoMm: yHuBepcuteramu Mapcens u Tynona (@panmwus), FOBsckus
(Ounnaunus), I'ym6ombaTOBCKMM yHUBEpcUuTeTOM bepnuna (I'epmanus).
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