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1. O6Wwme opraHM3aLMOHHO-MeToANYECKNE YKa3aHu A

PacuetHo-rpaduueckass pabora «lIpunoxkenuss guddepeHIuanbHOr0 U
WHTETPAIbHOTO HMCYHCICHUN (YHKIMHA OJHOW IMEpEeMEHHON» MpeaycCMOTpEeHa BO
BTOPOM YacTH JAUCLMILIMHBI «MaTeMaTudeckuil aHaiau3» U COCTOUT U3 ABYX YacTeid,
nepBasi U3 KOTOPBIX OTHOCUTCS K Au(depeHInarbHOMy HCUMCICHHIO U BTOpas — K
WHTETpaIbHOMY Hcunciennto. [lepBas gacts PI'P BrimrodaeT B ceOst 9acTh OCHOBHBIX
MPUKJIAIHBIX 337249 1o monyito «Jluddepenmanbaoe ncuncienne GyHKINA OTHON
nepemenHoi». Kpome PI'P, mo sTomy Momymnio JUCHHMIIMHBI TPOBOJUTCS TEKYIIHMA
KOHTpOJIb B ()OpME CaMOCTOATEeNIbHOW paboThl «TexHuka audQepeHurpoBaHus U
BBIYMCIICHHE TMIPEIETIOB M0 npaBuity Jlonuransy.

Lenesas ycmanoska: npu BeinonHeHun PI'P (wacte 1) cTymeHT momkeH
MoKa3aTh YCBOCHHBIA MaTepuall 0 CBOWCTBaM ()YHKIIUH, UCCIACIOBAHUIO (PYHKIUI C
MOMOIIBIO TIPOU3BOJHBIX, PEHICHHUIO 3a/1a4 Ha HawOojbliee W (WIM) HaUMEHBIIEE
3HaueHus GYHKIUUA (B TOM 4YHCJIE TEKCTOBBIX 3a7ad), pEIMICHUIO 3amad  Ha
MEXaHUYECKUH ¥ TEOMETPHUYECKUA CMBICI TPOM3BOAHBIX U  TPUIOKCHHS

muddepeHumana.

2. 3agaHue, nnaH BbINOJIHEHUSA, TPeboBaHUSA K 0(POPMNEHUIO

PI'P (wactp 1) comeput 6 3ama4 Ha OCHOBHBIC MPHIIOKCHUS MTPOU3BOTHON U

muddepeHnmana.
Cooepoicanue 3a0au Kaxcoo2o 8apuanma:

3agava 1.  Haiitu HauGonblee 1 HaUMEHblIee 3HaYeHUsT (PYHKIMU Ha 3aMKHYTOM
MIPOMEKYTKE.

3amaya 2. IlpoBecTH MOJHOE HCCIEAOBaHHUE CBOMCTB (DYHKUMH M TOCTPOUTH HX
rpacduku (Bcero 3 GyHKINN).

3amaua 3. TekcroBas 3amada Ha HauOoJblIee WIM HAWMEHbIIEE 3HAUCHHE
HEKOTOPOW BETMYUHBI.

3amavya 4. 3amaua Ha TNpUMEHEHHE CcBoWcTBa aud¢epeHinrara o ero CBs3U ¢
HpUpaeHueM QyHKLIUH.

3amava 5. 3agavya HA MEXaHUYECKHUI CMBICI IEPBOM U BTOPOM MPOU3BOIHBIX.



3amava 6. 3amava HA TEOMETPUYECCKUI CMBICI TTPOU3BOIHOM.

B npunoxennn A maHHON METOAMYECKON pa3paOOTKH MpHBEIEHBI 33 BapuaHTa

3aaHUN.

Obwue mpebosarnus k ogpopmaeruro PI'P:

® pelIeHus 3a/1a4 JOJKHBI ObITh O(OPMIICHBI PYKOIIUCHIO B OT/ICJIBHON TETpaIu;
e KaXJas 3aJaya JOJDKHA UMETh yCIOBHUE, TOAPOOHOE PEellIeHHE U OTBET;

® B pCIICHHU HYXHO CChUIAThCs Ha TeopeTmdeckue ¢akTel (13 Tembl PI'P), Ha

OCHOBAHHUH KOTOPBIX CTPOUTCs PCUICHUC,

® [IOCTPOEHHUE YepTekel (WM PUCYHKOB), MPUBEACHNUE MOAPOOHBIX BBIKJIAIOK B

peleHnH 0053aTeNbHO;

e 1pu caade paboThl HAa HKCHEPTH3Y K HEH cieayeT NMPUIIOKHUTh pacleyaTKy

YCJIOBI/Iﬁ 3aJa4 BbIIIOJIHCHHOI'O BapUaHTa.

IIhan evinonnenus PIP:

e [lepsas wacts PI'P BbImaeTcst mociie caMOCTOATENBLHON PpabOTHI MO TEXHUKE

IU(ppepeHIUPOBaHUS U BBINOJIHACTCA CTYJEHTOM C IIOMOIIbIO JaHHOU
METOAMYECKON pPa3pabOTKH, PEKOMEHIYEMBIX YUYEOHBIX PECYpCOB M C
UCTIONIb30BaHUEM oOywaromieid mnporpaMmsl  «MccnenoBaHue QYHKIMH U

noctpoeHue e€ rpapukay B TEUYCHHUE JIBYX — TPEX HEIEIb;

e [IpenonaBarenem MoxeT ObITh Ha3HaueHa 3amurta PI'P Bceil rpynme wnm

OTACIIBbHBIM CTYACHTAM.

3. Cnucok pekomeHayeMbIX y4ebHbIX pecypcoB

1.

Koncriexkr nexkumit  «Auddepennnanbnoe ucUuciIeHUue (QYHKIUH  OJHOM
NEPEMEHHOI» BEOyIIEro mpernojaBareis AUCHUIUIMHBI, B TOM YHUCIE B
AIIEKTPOHHOH (opme.

OOyuaromrast porpamma «VccnenoBanne (QyHKIIMH W TIOCTPOCHHUE TpaduKay.

Paspaborunku: Boz:xennukos A.I1., Kamry6a B.C. — Mypmanck, 2005.



[TpunokeHuss TPOU3BOAHON (YHKIIMM OJHOW TiepeMeHHou. [IpakTukym 10
Boiciielt Marematuke. CocraBurens: TuxoHoBa B.®. — Mypwmanck, 2004.
(9MeKTpOHHBIN BapHAHT).

[Tuckynos, H. C. [IuddepeHnmansHoe M WHTETPAIBHOE HCYHUCICHUS: yd4eO.
noco6ue g By30B. B 2 1. T. 1 / H. C. Iluckynos. - U3a. crep. - Mocksa :
Wnrerpan-Ilpecc, 2005, 2001. - 416 c.

[Mucemennsiid, /1. T. KoncnekT yieknumii 1o BeIciieid MatemaTuke. [B 2 4.]. Y. 1/
. T. IlucemennsIit. - 16-e uzn. ; 15-e uzn. - Mocksa : Aiipuc-nipecc, 2018, 2017.
— 279 c. (v mpenpIIyIIKe U3TaHNS).

bepmant, A. @. KpaTkuii Kypc MaTeMaTH4eCKOTO aHaIu3a : y4e0. mocodue ms
By30B / A. @. bepmant, U. I'. ApamanoBuu. - U31. 15-¢, crep. - CankT-
[TerepOypr [u ap.] : JTans, 2009. - 735, [1] c. : un. (v npeAbIAyIIAE U3IAHUS).

Bricirast MaTemaTHKa B YIpaKHEHHUSIX U 3a7a4ax : y4e0. mocoOue aiis By30B. B 2
y. Y. 1 /I1. E. lasko [u ap.]. - 7-e u3x., ucnp. - Mocksa : Mup u O6pa3oBaHue :
Actpens : Onukc, [2012]. - 368 c. (mpeapiayye U NOCIeayIONINe H3IaHus).



4. Obpasey 3ag4aHUN OQHOro BapuaHTa

HauOonsIree kommuecTBo 0aIoB: 8

3adaya 1

Haiitu nauGonblunee ¥ HauMeHblIee 3Ha4eHUsS (YHKIMU y= f(x) Ha 3aMKHYTOM
MPOMEKYTKE, TIOCTpOHB e€ rpaduk Ha 3TOM MpoMexyTke, eciu f(x) =2x® +3x* -5,
x e [-2;4].

3adaya 2

[IpoBecT TOTHOE HCCIICIOBAHWE CBOMCTB KaXIOW M3 cCleAyomux (QYHKIUH |
MOCTPOUTH UX TPaPHKH:

2 2
)y=241: 2)y=(x-1).¥x; _X+S
) y=o+l ) y=(-1)Ax*5 3 y=——

3adaya 3

Haiitu cootHomenue mexny paaumycom R u BeicoTol H muuiMHapa, MMEIOIIEro Mpu
JAaHHOM 00beMe V HauMEHBIIYIO TUIOIIA/lb OTHONW MOBEPXHOCTH.

3adaya 4

Hcnonb3ys paBeHCTBO Af ~ df , BHIYUCIUTL NpuOIMmKeHHo f(1,05), ecmu f(x) = e

3adaya 5

Bapixy, mamy6a koTopoii Ha 4 M HU)KE YPOBHS IPUCTAHU, MOJTATUBAIOT K MPUCTAHH
pyU TIOMOIM KaHaTa. KaHaT HaMaThIBaIOT Ha BOPOT C MOCTOSIHHOM CKOPOCTBIO 2
M\cek. OmpenenuTh, ¢ KaKMM YCKOPEHUEM a IBIDKETCS Oapika B MOMEHT, KOTAa OHa
yJalieHa OT MPUCTAHU HA PACCTOSHUU

8 MeTpoB (110 TOPU30HTAIIH).

3adaya 6

CocTaBuUTh  ypaBHEHHS  KacaTeJIbHBIX WM HOpMaJIed K  OKPYKHOCTH

X’ +y*+4x—-4y+3=0 B TOYKax ee mepeceyeHus ¢ ocbto OX. Crenath 4epTeK.



5. Mpumepbl BbinonHeHus 3agaHum PP

3adaua 1

Haiiti Hanbomblliee ¥ HANMEHbIIee 3HAYCHUS d)yHKI_[I/II/I y= f (X) Ha 3aMKHYTOM IIPOMCIKYTKE,

nocTpons eé rpaduk Ha 3ToM MpomexyTke, ecm f(X) = 2x% +3x? =5, x e [-2;4].
Pewenue

JaHHast QyHKIUS SBISCTCS HEMPEPHIBHON HA TaHHOM 3aMKHYTOM IPOMEXKYTKE, TIO3TOMY OHA
MMEET Ha 3TOM MPOMEXKYTKe HanOoJbIllee M HauMEHbIlIee 3HAYEeHUS (3TO TapaHTUPYETCS] TEOPEMOi
Beiiepmrpacca o cBocTBaX HEMPEPBIBHBIX (DYHKIMIA HA 3aMKHYTHIX TIPOMEKYTKAX ).

Haubonbiiee n HauMeHblee 3HaYSHHUST (PYHKITUM MOTYT JIOCTUTaThCs B TOUKAX JIOKATBLHBIX
SKCTPEMYyMOB BHYTPH OTpe3Ka MM Ha KOHIIaX OTPE3Ka.

HaxoauMm TOYKH JTOKaJbHBIX 9KCTPEMYMOB JaHHOM q)yHKHI/II/I BHYTPU JaHHOT'O OTPE3Ka, UCTIOJIb3Y s
JJIA OTOTO HeO6X0,Z[I/IMLI€ 1 OIOCTAaTOYHBIC YCIIOBH:A, CBA3aHHBIC C HepBOfI HpOH3BOZ[HOﬁ beHKHI/II/I:

f'(x) =6x* +6x =

f'(x)=0, T.e. 6x* +6x=0<>6X(x+1)=0<> x=0 wmwm X=-1 -5T0 CTaMOHAPHEIE TOUKH
JAaHHOW (DYHKITNH U 00€ OHM HaXOJATCA BHYTPHU OTpe3ka X € [— 2;4];
MIPOBEPSIEM JOCTATOYHBIE YCIOBHUSI SKCTPEMYMOB B CTAI[MOHAPHBIX TOUKAX:

T. max T. min

suaxn T '(X) } + - + }

-2 1 0
MOHOTOHHOCTb f(X) / \ /
Yiax = f(_l):_4' Yiin = f(O)=—5
Haxoanwm 3nauennsi f(X) Ha KOHIIAX JAHHOTO MPOMEKYTKA: | /
f(-2)=-9, f(4)=171. |

CxeMaTH4YHO cTpOoNM Tpaduk GYHKIUH Ha 3aJaHHOM IIPOMEKYTKE
1 110 TpauKy ONpeesnsieM, 9To

yuauﬁ = 171 I—II)I/I X = 4’ yllﬂll.’% = _9 an X = 2'

[-2:4] [-2;4] 87

Omeem:

dynximsa Y = 2x° +3x? —5 Ha IPOMEXyTKe X € [— 2;4] AMeeT
HauOonbiiee 3HaueHne Y =171, koropoe nocturaercst npu X =4,
U HAaMMEHbIIee 3HaYeHue Y = —9, KOTopoe JOCTUraeTcs mpu X = —2.




3adaya 2

[IpoBecTy momHOE HCCIIEOBAaHNE CBOMCTB KaXKAOHM M3 CIIEAYIONNX (QYHKIHHA U TOCTPOUTH HX
rpaduKu:

2 2
Dy=S+l 2 y=(-0-U 3)y=xx+15.
Pewenue
2

1. y:X—X+1
e

1) 00®: X € (—ooj+oo),

2) 03D, Hynu HYHKINH, TPOMEKYTKH 3HAKOOCTOSHCTBA: Y € [ZL' + oo) = HyJel QyHKIUH HET,
y >0 npu Vx € O0D;

3) HempepbIBHOCTB, TOYKHU Pa3pbIBa, BEPTHKAIBHBIC ACHMIITOTHI:

¢dyHkus HenpepsiBHA Ha cBoelt OO®D, Tak Kak ABISIETCS DJIEMEHTAPHOH, CIIeI0BATEILHO, HET
TOYEK pa3pbiBa, IOATOMY HET BEPTUKAIBHBIX aCHMIITOT;
4) YeTHOCTb, HEPUOTMIHOCTD:

(byHKIUS MOXeT 001a1aTh CBOMCTBOM YE€THOCTH, Tak Kak e€ OO® cuMmerpruiHa
OTHOCHTEJIHHO HYJIS;

2

—X X

y(—x) = % +1=x%-e*+1% {y( () )— (hyHKIUS HU YeTHAs!, HU HEeYeTHAs;
e - y(x

(GYHKITUS HE SIBISETCS TIEPHOIUIECKOH;

5) MOHOTOHHOCTb, JIOKAIBHBIC IKCTPEMYMBI:

,2.x-e—x2er e (2x—x?)  2x—x?

X 2x

- 2x - X !

e e e
HE00XO0IMMOE YCIIOBHE IKCTPEMYMOB:
2X — x2 =

y, =0 & -

x=0
=0 2x-x*=0=x(2-x)=0= [ , T CTAUUOHAPHKIE TOKH;

JOCTAaTOYHBIC YCIOBUA MOHOTOHHOCTU U OKCTPEMYMOB!

swacu ' _ . min + . Max —

y 0 2 X
MOHOTOHHOTBH \ / \
3HAYCHHUS JIOKATBHBIX IKCTPEMYMOB: y

X2
Ymin = y(o): (ex—’_l\J :l'
x=0

2 154f
y = y(2)=(x+1] =2 11~154 m
e
x=2

N
C

y Ha MIPOMEXYTKaX X € (— o0} 0) H X€ (2; + oo);

y T Ha npomexyTke X € (0;2);




6) BOTHYTOCTB, BBIITYKJIOCTh, TOUYKH nepem6a:

2x=x*) _ (2-2x)* —ex(Zx—xz): ¥ (2-2x—2x+x%) _ x*—4x+2,
e eZX eZX ex 1

”

Yy =

X

HEOO0XOAMMOE YCIIOBUE TIEPETHOOB:

, X* —4x+2 ) X =2-2~06
V=0—FT—=0X"-4x+2=0=> — 3TO TOYKH,
X, =2+42~34 TOJI03PUTENBHBIE HA
neperuo
JIOCTATOYHBIE YCJIOBHS BBITYKJIOCTH, BOTHYTOCTH, TOUCK IIeperuoda:
— y" ¥ reperud — neperu6 T
0,6 34 X

BBITYKJIOCTH/BOTHYTOCTh Y
N 7N N

OpAMHATHI TOYEK Nepernoda:

X X
yn(*p(*z‘u(’)a = y(o’ 6) = e_x + ~ 1’ 2; ynepﬁzuﬁa = y(3l 4) = e_x + ~ 11 41
x=0,6 x=3,4

rpaduK QyHKINN HMEET ABE TOUKH Mepernoda (0, 6; 1, 2) u (3, 4, 1,4) , ABJSIETCS] BOTHYTHIM Ha

IIPOMEXKYTKaX X € (—oo; 0, 6) U Xe (3,4; + oo) U SIBJISIETCS BBIIIYKJIBIM Ha IIPOMEKYTKE

xe(0,6; 3,4);

7) HAKJIOHHBIC ¥ TOPU30HTAJIBHBIC AaCUMIITOTHI.

eciu rpad MKk UMeeT HAKIIOHHYIO aCHMITOTY, TO e€ ypaBHenue Y =kx+b, rae

k:lim@, b = lim(f (x) —kx);

X—0 X—0
TaK KaKk €* — +oo mpu X —>+00 u €* — 0 mpu X —> —00, TO I JaHHOM QYHKIMU HY>KHO

OTJACIIBHO paCcCMaTpUBATh 3TU NPEACIbl NPU X —> +00 U IIPH X —> —00 !

+1
TS T x 1 T 4 1 _ .
k= lim =lim|—+=|=1lim| x-e™+= |=00 = npu X —>—00 aCUMIITOT HET;
X

x—>—o X x—>—o| g% X X——o0

lim

np.JIonumans X400 1 X400 e

k= lim

X—>+00 X

L2+1 2xe* —e*x?
e” o0 |[&— e o 2x=x" [ =2
~— <= = lim — == > lim—

2
rax kak k =0, 70 b= lim f(x) = Iim(xx+1J=
x—>+0| @

X—0

. X' +e* Jowo . 2Xx+e* [ . 2+e* (2
=lm——=|—| » lim——=|—| - lim =lim|—+1|=1;
x—+o @ | € xo+o @ o | € xoto X x—>+o| @%

10



npsimasi Yy =1 sBseTCs TOPU30HTAIIBHON aCUMITOTOM, HO TOJIBKO MPH X —> +00;

8) mononHUTENbHBIE TOYKM rpaduka:

2
y(—l):{xx+1] —e+1~37; y(0)=1.
€
x=-1
X2
Omeem 1. rpaduk Qynkuun y=—+1
e
y
—137
‘ A(0,6; 1,2)
B (2; 1,54)
1 A
y =
=1 % ) / T
S 1
-2 -1 % 06 1 2 3 4 5 X
B
XZ
Caoxnas Tabnuina cBOUCTE Gynkunn y = — +1:
€
(—0;0) . . . .
x 0 (0,06) 0,6 062)| 2 (2;3.4) 34 | (34i+x)
y'(x) — 0 + + + 0 _ _ _|
y"(X) + + + 0 - - - 0 +
ye) min neperu6 max neperu6
g y=1 ] y~12 ﬁ y~L4 \/ y=14 \3

TopusoHTaIbHAS AcUMITOTA: Y=1 ToNMbKO mpu X —> +00. O3d: y € [1;40).

2. y:(x-l)i/x_2

1) 00®d: x € (—oo;+o);

2) HCTIPCPBIBHOCTH, TOYKH pa3pbiBa, BEPTUKAJIBHBIC ACUMIITOTHI:

¢yHKIUs HenpepriBHA Ha Bcell OO, T.e. ipu V X € (— oo;+oo), TaK Kak SIBJISETCS
3JIEMEHTapHOH, clIe0BaTeIbHO, TOYEK pa3phlBa HET M BEPTUKAIBHBIX aCUMITOT HET;

3) YETHOCTh, HEYETHOCTh, HIEPUOANYHOCTb.

11




(GyHKITUS MOXeT 001aaTh CBOMCTBOM YETHOCTH, Tak Kak e€ OO®d cummeTpuyHa
OTHOCHTEIIHHO HYJIS;

f(x
f(-x)=(-x-1)-3/(-x)? = { ) => QyHKIMS He ABJISETCS HU YETHOH, HM HEYETHOM;

— (%)

(GYHKIUS HE SIBISETCS TIEPHOIUICCKON;

4) HYJIHn d)VHKUI/II/I U IIPOMEKYTKH 3HAKOIMOCTOAHCTBA! y

y=0e (x=1)-3x2 =0 x=0 wm x=1; V

3HaKu Y 1

0 1 -
5) MOHOTOHHOCTb, JIOKAJIbHbIC YKCTPEMYMBI: /

2x(x-1) 2(x-1) 3x+2x-2 5x-2
TN U/ T VER = = :
. 3-3x* 3:Ux 3 3Ux

HEOOXOMIMOE yCIOBHE SKCTPEMYMOB

. 2 (yHKIMSA UMEET JBe KpUTHIEcKHe Touku X, = 0,4 u
y'=0 mpu X—g—0,4
= o

X, = 0, mpuyem, TOYKa X, SBIAETCS MOJO3PUTENBHOM Ha

y' ve 3 opu x=0
OCTpPBIN HKCTPEMYM;

JAO0CTAaTOYHBIC YCIIOBHUS MOHOTOHHOCTH U S3KCTPEMYMOB:

T. OCTPOro
3HAKH y’ + max T. min +

MOHOTOHHOTb Y / 0 \ 0.4 / X

Ve =¥ = R - =0 y

x=0

Yuin = Y(04) = (W-(x—l))‘ -

x=0,4

04
=(0,4-1)-3/016 ~—0,6-0,54 = 0,324 ; S |
6) BOrHYTOCTH, BBINYKJIOCTb, TOYKH Meperuba: 0328\
1
P 53X -(Bx-2) ———
y”_1(5x—2j 1 3-3x2  15x-5x+2 2-(5x+1),
30 3x 3 3/y2 %2 .33/x2 93/x? ’
HEOOXOIUMBIE YCIOBHS AJISI TOYKH IIepernoda:
y"=0 npu 5X+1=0, T.e. mpu Xx=-0,2 (hyHKIUS UMeeT 2 TOYKH, TTOA03PUTEIBHEIC
=
y" He cymectByer npu X =0 Ha Ieperuo;
JIOCTAQTOYHbIE YCJIOBUS IS BBIITYKJIOCTH, BOTHYTOCTH, TOUKH TIeperuoa:
neperu®
W
-0,2 0 X



BBIITYKJIOCTH/BOTHYTOCT Y

3Haku Y !

OpAWHATa TOYKH Ieperuda:
y(-0,2) = (%/7 (x _1))‘

rpaduk GpyHKIHN UMEET OJHY TOUKY Iepernda (—0, 2; -0, 41) , ABJSIETCS BBIITYKJIBIM Ha

x=-0,2

~—-0,41;

MPOMEXYTKE X € (—oo; -0, 2) U SIBJISI€TCS BOTHYTHIM Ha MIPOMEXYTKE X € (—0, 2, + oo) ;

7) HAKJIOHHbIE M TOPU3OHTAILHbIE ACHMIITOTBL:
ecnu rpaduK UMEET HAKJIOHHYIO ACUMIITOTY, TO €€ ypaBHeHue Y = Kx+b, rue
3/y2 _ _
im0 X0 _p x=1 o) =|im(3-i/?)=oo =
X X X X—>0 i/; 0 <« X—>0
3.3/x*
HAKJIOHHBIX ACUMIITOT HET;
8) IOHOJNHUTENbHBIE TOUKU IpaduKa:
v =R (1) =2 y@) =[x (x-1)] =¥a~159.
x=—1 X=2
Omeem 2: Connasi TaGiua cBoiicTs GyHkumn y = (X—1)- Ix
x| (o —02) 02 | (-020) 0 (0: 0.4) 04 04 +e0)
y'(x) + + + He 3 - 0 +
y"(x) - 0 + He 3 + + +
y(x) neperuo min
ﬁ y=-0,41 J 0 K y=-0,324 j
Acumnror y rpaduka Het. O3D: y € (—oo; +oo).
I'paduk pynkumm y = (X —1)- %
y
2]
1594 —
1 A(-0,2; -0,41)
] | B(0,4; -0,324)
02 jo 04 1L ‘
X
A B 13




X“+5
X-1

y:

1) 00®: x#1, 10 ecthb X € (—o01) L (L+00);

2) Hyau QYHKIMU, OPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKIIHH:

2
X“+5 .
=0 & x’+5=0 © xeQ = Hyneil QyHKIUHU HET;

y=0

y <0 Ha mpoMexyTKe X € (— oo;l), y >0 Ha IpOMEKyTKE X € (l;+oo);

3) HENPEPLIBHOCTDH, TOUYKU Pa3pbiBa, BEPTUKAIbHbIE ACUMITOTHI.

(GYHKIUS UMeeT TOUKy pa3pbiBa X =1, Tak Kak 3Ta Touka He mpuHauiexkutr OOD, Ho e€
okpecTHOCTb BXOUT B OO®; uT0OHI y3HATh MOBEACHHE (PYHKIIMH B OKPECTHOCTH TOUYKH

pa3peiBa X =1, Hy’)KHO BEIYHCIIHTH OJHOCTOPOHHHME TIPEIeIbl (YHKIUH MIPU YCIOBUH

. [ x*+5 _ . (X*+5
lim = 400; lim =——n =
x40 x—1 x-1-0{ x—1

X =1 - Touka 6€CKOHEUHOTO pa3pbIBa (Pa3pbIB BTOPOTO POAA),

X—>1+0:

npsivast X =1 sBiseTcs BepTHUKAIBHON aCUMITOTON rpaduka QpyHKIUH;

4) YeTHOCTH, IEPUOAMIHOCTD:

OO® He ABILETCS CHMMETPHYHONH OTHOCHTEIIBHO HYJIS, IIO3TOMY (DYHKIIUS HE MOXKET
00J1a1aTh CBOMCTBOM YE€THOCTH/HEUETHOCTH, CIIEOBATENbHO, (DYHKINS HE SIBISICTCA HU
YEeTHOM, H HEYETHOIT; Takxke (DYHKIUS He SBISCTCS TEPHOIUIECKOM;

5) MOHOTOHHOCTbB, JIOKAJIbHBIC 3KCTPEMYMBI.

y - X +5) _ 2x(x 1)~ (x? +5): 2x* —2x-x* -5 _x*-2x-5
o x-1 (x -1 (x—1)* (x—1)°

H€O6XOZ[I/IMOC YCJI0OBHUE DKCTPEMYMOB!
, X2 —2x-5 X2 —2x-5=0 x, =1-~/6 ~-1,45
=0 & —/——=0< < ;
(x-1) x#1 X, =1++/6 ~ 3,45

Yy, He cymecTByer npu X =1, Ho 31a Touka He BxoauT B OOD, mo3TOMy HE SBISETCS

MIOJJO3PUTENBHON Ha IKCTPEMYM;

JOCTAaTOYHBIC YCIOBUA MOHOTOHHOCTHU U OKCTPEMYMOB!

smaxu Y’ + o j — N mM
/ 145 \ 13 \ 345 /

14




MOHOTOHHOTH Y

6)

BBIYHCIISIEM 3HAYEHHS SKCTPEMYMOB (DYHKIIMU:

2
Yo =y(1—«@)=(x +5j ~-29,
x-1
x=—1,45
2 JTaHHAs (QYHKIMSA BO3pAcTaeT Ha
Yo =YL +6)=X12 <
X=11{ 54 MIPOMEXYTKaxX

X € (-o0;-1,45) , x €(3,45;+0) u

yObiBaeT Ha mpomexyTkax X € (—1,451), x (1,3,45),
HMeeT [Ba JIOKAJIbHBIX SKCTpeMyMa:

Yoax = —2,9 ipu X~ —1,45 1 y,;,, = 6,9 mpu X = 3,45;

BOFHVTOCTB/ BBIIMYKJIOCTH, TOYKH HGDGFI/IGaI

!

y_[ X' -2x-5 =(2x—2)(x—1)2—(x2—2x—5)(2(x—1))
' [ (-1 j )
_(2x—2)(x2—2x+1—x2+2x+5)_12(x—1)_ 12
- (x-1)" C(x-1)f  (x-1*’

H€O6XOZ[I/IMOC YCII0BUEC TOYKH HeperH6a:

12
y'=0 & ——==0 < xe@ = Her Touek nepernuda;
(x-1)
y" He cymiectByer nmpu X =1, Ho 3Ta Touka He BxoauT B OO®D, nmostomy B Heil ieperuod

OBITh HE MOXKET;

J0CTaTOYHOC YyCIIOBHEC BBIl'IyKJIOCTI/I/ BOTHYTOCTH:

3HAKH y” _

BBIITYKJIOCTH/BOTHYTOCTh Y /\ U X e 00D

7)

rpaduK QyHKIUMH SBISIETCS BBITYKIIBIM Ha IPOMEXKYTKe X € (—o0; 1) 1 SBIISeTCS BOTHYTHIM
Ha pomexyTke X € (1 +o0);

HAKJIOHHBIC YU TOPU30HTAJIBHBIC ACUMIITOTHI:

y=kx+b, rie k= IimM, b = lim(f (x) —kx);

X—0 X

BeryucisieM uncia K u b st nanHo# dyHKImu:

15



2 1 5
. [ x*+5 © M X2 Az
k =lim ={—}:Ilm =lim =1,
X—>o0 (X— )X o0 X—>0 )(2 _E X—0 1
X X
) 5 ) X §+1
. [ X°+5 [ XTH5-X"+X . 54X | . X .
b = lim —x |=[oo—o0] = lim| =—"——2"Z | = lim =[—|=1lim =1;
xool X —1 X—>o0 x-1 xo0 X =1 |oo| xow ( lj
X1-=
X
o HaiineHHsM ynciam K u b nemaem BoIBOJ, 4TO Y = X +1 — 3T0 ypaBHEHUE HAKIOHHON
ACUMIITOTEI.
_ . x?+5
Omeem 3: CBogHas TabIHIA CBOHCTB QYHKIUH Y = T
X —

X (— oo;—l,45) -1,45 (-1,45; 1) (1; 3,45) 3,45 (3,45;+oo)
y'(%) + 0 - - 0 *
y'(9 - - - + + +

max min
y(x) 7 y=-29| T\ . y~69 | N
Yy = X+1 — ypaBHEeHHEe HaKJIOHHOH aCHMITOTHI, X = 1 — ypaBHEHHE BepTHKAIBHON aCHMITOTHI.
030: y e(—0;-2,9)(6,9;+0).
2
I'paduk pynxmum y = X745
x—1
y /
i 4
8 | ‘ A 4
7 4
6 | / A(3,45; 6,9)
2] | / B(1,45; -2,9)
3] ) /
2
l 4
5 4 3/2110 1 20 3 4 X
2

.
N
3




3adayva 3

Haiitu cooTHOmEHNe Mex Ty paguycoM R ¥ BeicoTOi H mmimHapa, MMEromero npu JaHHOM
o0beMe V HaMMEHBIIYIO IJIOMAb OTHOM TOBEPXHOCTH.

Pewenue

OueBUIHO, YTO MOXHO PacCMaTpUBaTh OECKOHEUHOE
MHOYECTBO IIWIIMHIPOB, UMEIONNX (PUKCUPOBAHHBINA 00BEM,
BapbUpPYs 3HAYCHUS paguyca ocCHOBaHUS R u BeIcOTHI H.
Ecnu 3anmucath n3BecTHYIO GOpMyITy Aiist o0beMa IIITHHIpA:
V = 7R?H , T0 CTaHOBHUTCS MOHATHO, YTO U3 JIBYX Pa3MepoB
mwHApa R u H Tonbko ogun pazmep ocTa€Tcst He3aBUCUMBIM, a IPYTOi BBIPAXKaeTCsl Yepe3 Hero:

\

TaK Kak I10 ycJioBuIo 3aaayn V =const, To H = -

CocTraBuM IUTONIAIb TOJHON MTOBEPXHOCTH LIIMHAPA KaK (DYHKITUIO OXHON IepeMeHHoil R:

2RV 27ZR2+%:> S(R):ZHRZ+%, R (0;+00)|.

2 =

S,0e =27R* +27R - H = 22R* +

TaxuMm 006pa3zoM, MaTeMaTHYeCcKas MOAETH 3aaul MOJYIHIach B BUAe (QyHKIUH OXHON
TIEPEMEHHOH, ISl KOTOPOit TpeOyeTcs HaliTh 3HaUeHHe apryMeHTa R, mpu KOTOpoM cocTaBieHHas

¢byHKIUA S ( R) UMeeT HauMEeHBIIlee 3HaUCHHE.

Haiimem S’ u TouKy Ro, TIOI03pUTENBHYIO HA JIOKAIBHBIN SKCTPEMYM:

S’=(27zR2 +2V) ’:277.2R+b22\/'1:4ﬂ|:3_&2;
R )& R
S'=0, 1o ecThb 47ZR—ﬂ2:0<:>2ﬂR:i2<:>R3:i: Rozi/v_
R R 27 27

ITpoBepum gOCTATOUHOE YCIOBHE SKCTPEMyMa B TOUKE R :

T. min

3HaKu S| ! — +

Monotommocts S 0 \ R, / R

b
w

HapHCyeM CXEMaTHYHBIN rpaduk QyHKINU S(R) =2R? + %

1 TI0 TpauKy OTIPENeINM, YTO Sulm

—1
SHau,w = Smin = S(Ro)a rae RO =3 i . 0 RO
\1271

17




Beruncnsem 3nauenne H mpu 3navennu R =R, :
1

3.
A BT
R=R, 7[.3\/7 ”5_25 27
(27}

H:

Vv
R?

B pesynbrare perieHus 3aa4u HOIy4YeHO, YTO MPH (PUKCUPOBAHHOM 00beMe IWIHHP OyIeT
HUMETh HAUMEHBIIIYIO [UIOINAb MOJHOW MIOBEPXHOCTH B TOM Cllydyae, KOT/ia ero BhICOTa B [[Ba pa3a
OoJbIe pajryca OCHOBAHUSI.

Omeem: 2R=H .

3adaya 4

HUcnone3yst paenctBo Af ~ df , Berumcnuth npubImKeHHO f(1,05), ecn f(x) =e®™ ¢,

Pewenue

Hcnonp3yeM ciieyronie TeopeTndeckue (haKThl:

Af = f(X+AX)— f(X) — popmyna mus mpupamiennst pyuximu f (X) B TOUke X, BBI3BAHHOTO
[IPUpAILEHUEM apryMeHTa AX

Af = df — cBa3p Mexny npuparnenuem auddepernupyemoit GyHkuuu u e€ nuddepeHnanomM,
CTIpaBeUINBAst IPU MAJIbIX MPHUPAIIECHUAX apryMeHTa AX ;

df = f'(x)- AX — popmyna ans Beraucnenus auddepenunana Gynkmu f(x).
Torga W3 COBOKYIHOCTH 3THX TEOPETHIECKUX (HAKTOB IIOTyHIacM, 4TO
f(x+AX) = f(X)+Af = f(x)+df = f(x)+ f'(x) Ax,

TO ecTh NPU MabIX AX 3HaueHue GpyHkuun f(X) B HEKOTOPOIl MpupamieHHoi Touke (X0 + AX)
MO>KHO BBIYHCIIMTB IO CICAYOLICH NpHOIMmKeHHOH hopmyie:

f (X, +AX) = f(x,)+ F(x,)- AX (*)

B nannoili 3aj1aue nmeeM.
X, +AX=105=1+0,05 = x, =1, Ax=0,05;

fx,)=f@Q) =" —e’ =1

x=1

fr= (eO,lx(l—x) )X' — 200 (0 1% — 01x?) = 04X _(011_0,2)() -
f'(%)=1'()=1-(-01)=-01;

18



f(1,05) = f (1+0,05) ~ f (1) + f'(1)-0,05=1-0.1-0,05=1—0,005 = 0,995.

[Mpu BBIUKCITEHUH NPUOIMIKEHHOTO 3HaYeHus: QyHKiwn f (X) o Qopmyse (*) monyuyaercs

MOTPEIIHOCTh, COBMAJAONIAs C MOTPEIIHOCTBIO MPH 3aMCHE MpPUpAIICHUs 3ToW (YHKIUH Ha e
nudepeHma:
Af ~df - morpemHOCTH &  3TOrO MPUOIMKEHHOTO PABEHCTBA TEOPETHUYECKU
W3BECTHA U ABJISAETCS BEIMYMHON 00JIE€ BHICOKOTO MopsaAKa MaJIOCTHU, YEM IIPpUPAIICHUE apryMCEHTa
AX:
£=0(Ax), AX—>0.

B nanHoit 3agaue AX =0,05=5-1072, MTO3TOMY TIOTPEITHOCTh MOKHO OTKCATh KaK BEJIHIUHY,

MMEIONILYI0 6oJlee BBICOKHMIA TIOPAIOK ManocTy, T.e. & <107, JIns moHuManus 31oro (akTa Mone3Ho

0,1x(1-x)

BBIYHCIIUTH UCKOMOE 3HAYCHUE f(ZLO5), roe f(X)=e , HCTIOJTB3YS KaJIbKYJISITOP:

f (x) =e** %1% ~ 0,994764; 510T pe3ynbTaT OTIMYACTCS OT HONYYEHHOTO 3HAYEHHUs 10 hopMyIie

(*) B TpeThEM 3HAKE IOCIIE 3aISITON, YTO COTIACYEeTCs ¢ YKa3aHHOM BEIMUMHON €€ TOTPEeIIHOCTH & .

Omeem: f(1,05) ~ 0,995.

3adaya 5

Bapxy, manyba KoTopoil Ha 4 MeTpa HUKE YPOBHSI IPUCTAHHU, TOJATATUBAIOT K IPUCTAHHU MIPU
nomMoIny kaHata. KaHaT HaMaThIBalOT Ha BOPOT C MOCTOSTHHON CKOPOCTHIO 2 M/cek. OnpenenuTs, ¢
KaKUM YCKOPEHHEM & JBHXKETCs Gapika B MOMEHT, KOT/[a OHA y/iajieHa OT MPUCTAHHU Ha PACCTOSHUU
8 MeTpoB (110 TOPU3OHTAIIN).

Pewenue
MIPUCTaHb
Pucynox k 3agaue:

4.
4 <

Oapxa

S(H)

S — paccrosiHue OT GapikH 10 MPUCTAHHU (110 TOPU3OHTAIIH);
t — Bpems, OTCUMTHIBaEMOE OT Hadalla MPUTATHBAHMS OapikH K IIPUCTaHHU,
t, — MOMEHT BpeMeHH, B KOTOPHIii Oapika OblIa y/ajeHa OT IPUCTAaHH Ha 8 METpOB,;

[S]=[1m], [t]=[1 cex].

3akon aBmwkenust 6apxu (pynkiws S(t)) moxer ObITh cocTaBiieH 10 Teopeme [Iudaropa:

S{t)=+/(A — 2t)? —16, rae Ay— HauambHAs JUIMHA KAHATA,

00® S(1): (A, -2t >16

Bbrunciinm MOMEHT BpeMeHH 1, B KOTOpbIH Oapika Obula yaneHa Ha 8§ METPOB OT IPUCTAHH:

S(tO):S‘E’Jmﬂ‘@(#\o—2to)2=80:>A0—2t0=4\@<:>to=AO_24\6 :
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Mo MexaHUIECKOMY CMBICITY TIPOM3BOHOM MMEEM, UTO CKOPOCTH JIBHKCHHS Oapsku paBHa S'(t), a
yckopenue pasHo S”(t) .

Berancianm S”(t):

| .\ 4, +8t 22t-A,)
S'(t) = -2t)°-16] = = '
©=a-207-16) 2J(A,—207-16 (A, —20" -16

2 2‘2(2t—A0)(2t—A0)
4J(A, ~2t)* ~16 -
s"(t) = (!(t)), = Ja—207-16 e

(A, —2t)* -16 ~((n, -2ty —16)(A, —21)2 -16

BolunciauM 3HaueHUE YCKOPEHU B MOMEHT BPEMEHU 1o:

—64 = 1; [S"(t)] = [1 m/cex?].

[ o

Omeem: a = —% M/ceK?.

S "(t)‘to —

3adaya 6

CocCTaBUTh ypaBHEHHS KAacaTeNbHBIX H HOpMalei K OKpykHOCTH X’ + Yy’ +4X—4y+3=0 B Toukax

ee nepeceueHus ¢ ocbto OX. Crenarth yepTex.

Omeem:

y
(x+2)*+(y-2)°=5

i
/ Am‘em,naﬂ
+
0

KacareJibHas

HOpMaJib HOpMaJb

B Touke A(-3;0): X+2y+3=0 - ypasnenue kacarenshoii, 2X—Y+6 =0 - ypapuenne nopmanu;

B Touke B(-1;0): X—2y+1=0 - ypasuenue kacarensuoii, 2X+Y+2=0 - ypasuenne Hopmanmu.

20
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MpunoxeHune b. BapuaHTbl 3agaHuun

Cnenumansaocta 09.03.01 BT, 09.03.02 UCT
auci. MaremaTu4eckuii aHanms, 4acTh 2

PI'P «IIpuioxenus nuddepeHIHATBLHOTO U MHTETPAJIbHOI0 HCHUCIeHUH (PYyHKIUI O1HOM
nepemMeHHOI», yacTh 1

Bapuanr 1

3aoaua 1

Haiftn HamGonbllee M HauMeHbIIee 3HaueHHs (GyHKIMM Y = f(X) Ha 3aMKHYTOM HpPOMEKYTKE,
MIOCTPOUB e¢ rpadHK Ha 3TOM IPOMEXYTKe, ecin Y = (2X+1)*-(2x—1)%, x <[0; 4].

3aoaua 2

[IpoBecTu nojHOE KCCIIEI0BAaHNE CBOMCTB KaXK/I0W U3 CIIEYIOMNX (QYHKIUH U TOCTPOUTH HX
rpaduKm:

1 241
) YFEF <5 2) V=5 9 y="3".

3aoaua 3

JlokaszaTh, 4YTO KOHWYECKHHA IIaTep JaHHOH BMECTHMOCTH TpeOyeT HaWMEHBIIErO KOJIUYEeCTBA

Mare€puu, Korjga €ro BbICOTa B \/E pa3 0oJIbIIIe paanyca OCHOBAaHUA.

3aoaua 4

HUcnons3yst paBenctBo Af ~ df , Beramcnuts npubmmkenno arctgl, 02.

3aoaua 5

B kakoii Touke smmmnca 16x% +9y? =400 opamHata yGbIBAET C TaKOH ke CKOPOCTBIO, C KAKOMH
a0crmcca Bo3pacraer?

3aoaua 6

o 3
Haiitn Yroja MEexXay KpuBbIMU y =X u y = — B TOYKC UX NEPECCUCHU. BrimonauTh TIOCTPOCHUE.
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Cnermansaocta 09.03.01 BT, 09.03.02 UCT
nuct. MaremMaTHYeCKHid aHaiu3, 4acTh 2

PI'P «Ilpuioxenus n1uddepeHuHalIbLHOI0 H HHTErpaJibHOI0 MCYHUC/IACHHI (PYHKIUH OJHOM
nepeMeHHO», yacThb 1

Bapuanr 2

3aoaua 1
Haiitn Haumbosbliiee ¥ HauMmeHbliee 3HaueHus ¢yukiuu Y= f(X) Ha 3aMKHYTOM MPOMEKYTKE,

TIOCTPOUB ee rpadyK Ha ITOM MPOMEKYTKe, ecin Y =12x° —8x° -2, xe[-1; 1].

3adaua 2
ITpoBectn momHOE MCCIEeI0BaHNE CBONCTB KayKAOW U3 ClleRyomuX (yHKIMH M MOCTPOUTH UX
rpapuKu:

1) y=F5*;, 2 yz%ﬂ ; 3) =B R)-e7
3aoaua 3

BpeBHo jumHoi 20 MeTpoB MMeeT (GopMy YCEUCHHOTO KOHyca, AMAaMETPbl OCHOBAaHHMH KOTOPOTO
PaBHBI COOTBETCTBEHHO 2 MeTpa U | merp. TpeOyercst BEIpyOUTh U3 OpeBHa OalKy ¢ KBaJpaTHBIM
MIOTIEPEYHBIM CEYEHHEM TaK, YTOOBI OCh OAIKH coBManmayia OBl ¢ OCBI0 OpeBHa U 00BeM OaiTKu OBLI
6561 HanGombIKMM. KakoBbI TOIDKHEI OBITH pa3Mepsl Oayku?

3aoaua 4

HUcnonb3ys paBenctBo Af ~ df , Berunciaurts npudnmkenno arctg0,97.

3adaua 5

Teno Maccoif 3 Kr JBIKETCS PSAMOIMHEHHO 110 3aKoHy S =1+t +1t%; paccTosiHHE S BBHIPAXKEHO B
VZ

CaHTHUMeTpax, BpeMs t — B cexyHnax. OnpenenuTs KHHETHYECKYIO SHEPTUI0 - Tena gepes3 25

CeKYHJI TIOCIIC Havaya JBHKCHUSL.
3aoaua 6

o o 2 3
CocraBbTe YpaBHCHHMA KaCcaTCIIbHOU U HOPMaAJIN K KPUBOU y = 3x —X B TOYKEC, T'11C

KacaTesbHas mapaienbHa npsamoii Y = 3X. Crenaiite yepTex k 3anade.
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CnenuansHoctu 09.03.01 UBT, 09.03.02 UCT
auci. MaremaTu4eckuid aHaius, 4acTh 2

PI'P «Ilpuioxenus nuddepeHIHATbLHOTO U MHTETPAJIbHOI0 HCHUCIeHUH PYyHKIUI O1HOM
nepeMeHHOI», yacThb 1

Bapuanr 3

3aoaua 1
Haiiti HanOonbliee 1 HauMeHblIee 3HaueHns PyHkuu Y = f(X) Ha 3aMKHYTOM ITPOMEXYTKE,

NOCTPOUB ee rpadiK Ha STOM MPOMEKYTKe, ecln Y = 2X° +9x° +12x, x e[-2; 3].

3adaua 2
[IpoBecTy MoTHOE HCCIIEOBAHNE CBOMCTB KXKIOH U3 CIEAYIOMIUX (DYHKITUH U TIOCTPOUTDH X
rpaduKu:
X —5
1) y=/x—3; 2) Y=< —4; Y y="3-
3aoaua 3

[IpsMo Hax mEHTPOM KPYTIIOH MIIOMAAKH (UKCHPOBAHHOTO pagumyca R=2meTpa HY)XHO IIOBECHTHh
(oHaps. Ha kakoif BBICOTE HY>KHO 3TO CZEeIaTh, YTOOBI OH HAMITy4YIIUM 00pa3oM OCBEIall JOPOXKKY,
KoTopoi oOBemeHa ruiomanka. (CremeHb  OCBELIEHUS  HEKOTOPOW  IUIOMIAAKUA  IPSIMO
MIPOTIOPIIMOHANIFHA KOCHHYCY YIia NageHus Jy4ed M OOpaTHO NpOMOPIMOHATRHA KBagpaTy
PAcCTOSHUS OT HCTOYHHKA CBETA.)

3aoaua 4

2,037° -3

Ucnonbsys pasenctso Af ~df , BerauciuTs npubamkeHHo | [———.
2,037°+5
3aoaua 5

Touka pABWXKETCS TPSIMOJMHEHHO TaK, YTO CKOPOCTh €€ M3MEHSETCS MPONOPIMOHAIBHO
KBaJIpaTHOMY KODHIO U3 IpoiiienHoro mytu. [lokas3ars, 4To IBHKEHHE IPOUCXOIUT MO JeicTBUEM
MMOCTOSTHHOM CHUIBI.

3aoaua 6

Kakoit yron o6pasyer ¢ ochro abciuce kacarenbHas K KpHBoi Y = sh x, npoBeennas B TouKe
(0;0) 2 Cocraebre ypaBHeHHs KacaTenbHOM 1 HOPMAITH K 5TOH KpHBoii B Touke (0;0), caemaiite

YepTeK.
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Crenmansaoctu 09.03.01 BT, 09.03.02 UCT
nuci. MaremaTu4eckuid aHanus, 4acTh 2

PI'P «Ilpunoxkenus quddepeHuanbHOro 4 HHTErpajibHOr0 HCYUCIeHH (PYHKIUH OHOM
nepeMeHHOH», 4yacThb 1

Bapuanr 4

3aoaua 1
Haiiti HauGonblnee ¥ HauMeHblnee 3HaueHus (yHkiun Y= f(X) Ha 3aMKHYTOM MpOMEXYTKE,

TIOCTPOUB ee rpadyK Ha STOM MPOMEKYTKe, el Y =3x> —2—x°, x e[-3; 1].
3aoaua 2
[IpoBecTy MoTHOE HCCIIEOBAHNE CBOMCTB KXKIOH U3 CIEAYIOMIUX (DYHKITUH U TIOCTPOUTDH X
rpaduKu:
X +2¢1
1) y=(X+3-€; 2) y=Inx-y1-2x; 3) y=——-—.
3aoaua 3

KakoB nmomkeH OBITH yron HpH BepIIMHE PAaBHOOEAPEHHOTO TPEYTrONbHHMKA 3aJaHHOW IIIOIMIAIH
S=120, 4ToOHI pagiyc BIIMCAHHOTO B 3TOT TPEYTOIBHUK KPyTa ObLT HAUOOIBIINM?

3aoaua 4

HUcnonn3ys paserctBo Af ~ df | Berunciauts npubnmkento arctgl,04.

3aoaua 5

Koneco Bpammaercst Tak, 4To yroi IOBOpOTa NPOIOPIMOHANIEH KBapaTy BpemeHH. [1epBblil 000poT
ObLI c/ieNlaH KoJecoM 3a 8 cekyHA. Haiit yrioByio ckopocTh @ 4depe3 32 ceKyHIpI Mociie Havana
JIBHIKEHHSI.

3aoaua 6

o o 3 o
Haiftu yron mesky kpuBoit Y = X — X~ u npsimoit J =5X B Touke ux nepeceyenus. CoCcTaBUTh

ypaBHEHUS KacaTeJIbHOM 1 HOpMali K KpUBOH B 3TOH Touke. CrenaTh yepTex.

25



Cnermmansaoctu 09.03.01 BT, 09.03.02 UCT
nuct. MareMaTHYeCKHid aHaIu3, 4acTh 2

PI'P «Ilpuaoxenns nuddepeHnaibHOr0 1 HHTErpPaJbHOI0 HCHUCIeHUIT PyHKIMI 0aHOM
nepeMeHHOI», yacTh 1

Bapuanr 5

3aoaua 1

Haiitn Haumbosbliice ¥ HauMmeHbliee 3HaueHus ¢yukiuu Y= f(X) Ha 3aMKHYTOM MPOMEKYTKE,
MOCTPOMB ¢ rpadMK Ha ITOM HPOMEXKYTKE, SCIH Y = X*-e xe [-2; 1].

3aoaua 2

IIpoBecTH MOTHOE HCCIIEIOBAHNE CBOMCTB Ka) 10 U3 CICIYIOMUX (PYHKIIUH U IOCTPOUTH MX
rpauKu:

1) y=e*"; 2) y=aiP><T,  3) y=%_

2¢ -1
3aoaua 3
X2 y2
HaiiT cTOpOHBI IPSMOYTOJIBHUKA HAaMOOJIBILEH IIOIIA/I1, BIMCAHHOTO B AJUTUIIC 7 + 6 =1.
3aoaua 4

HUcnonn3ys pasenctBo Af ~ df , Berumciauts npubnmxenno arctg 0,95 .

3aoaua 5

Wmeercsi TOHKHMI HeomHOponHbIH crepkeHb AB . Jlnumua ero L =20 cm. Macca orpeska AM

pacTeT MponopUUOHATIBHO KBAJpaTy PaccTosHHUSA TOYKM M OT Touku A, mpuueM HM3BECTHO, YTO
Macca otpeska AM =2 cm paBHa 8§ r. HaliTu: a) cpeqHioro JIMHEHHYIO TNIOTHOCTh OTpe3Ka CTEPIKHS
AM =2 cm; 0) cpeHIOK JHHEHHYO IDIOTHOCTH BCETO CTEPKHS; B) INIOTHOCTH CTEP)KHS B TOUKe M.

3aoaua 6

o _ .3 _
Haittn YroJ MEXAY KPpUBBIMA ) =X H ) = ? B TOYKC HUX IIECPECCCUCHUA. BemonHuTh

TIOCTPOCHHUEC.
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CnenuansHoctu 09.03.01 UBT, 09.03.02 UCT
Iucil. MaTeMaTH4ecKuil aHaiu3, 4acThb 2

PI'P «Ilpuno:xkenus quddepeHuaibHOro 4 HHTErpajJbHOro HCYUCICHH (PYHKIUKH OQHOM
nepeMeHHOW», 4yacThb 1

Bapuanr 6

3aoaua 1
Haittn Haumbosbliee ¥ HauMmeHbliee 3HaueHus ¢yukiumu Y= f(X) Ha 3aMKHYTOM MPOMEKYTKE,

MIOCTPOUB ee rpadiK Ha ITOM MPOMEKYTKe, ecln Y = 3X — X°, X e [-1; 3].

3aoaua 2
[IpoBecTH MoTHOE HCCIIEIOBAHNE CBOMCTB KAXKIOH U3 CIEAYIOMUX (DYHKIIUH U TIOCTPOUTH UX
rpapuKu:
3
X 2x+1
1) y=x>x—1; 2) y=e—x; 3) yzixz .
3aoaua 3

HaiiTi BBICOTY KOHyca HaWMEHBIIETO O0BEMa, OMHCAHHOTO OKOJO MOoNyIiapa (HUKCHPOBAHHOTO

panuyca R=30caHTuMeTpoB (LEHTP OCHOBAHUS KOHYCa JEXKHT B IIEHTPE 11apa).

3aoaua 4

2,035° -3

Ucnonbsys pasenctso Af ~df , BerauciuTs npubaIMmKeHHo | [————— .
2,035° +5

3aoaua 5

OpaMHaTa TOUKH, ONMMCHIBAIONIEH OKPYXkKHOCTh X° + Y2 =25, y6rIBaeT co ckopocthio 1,5cm/c. C
KaKOW CKOPOCTBIO M3MEHSETCs adcLicca TOUKU, KOT/la OpAMHATa CTAHOBUTCS PaBHOI 4cM?

3aoaua 6

Ha xpuBoii Y=X— In(x + 2) HaWTH TOYKY, B KOTOPOH ’KacaTeanaﬂ‘ mapaiesbHa OCH abcucce. ["P"rge“aﬂne [BK1]: napannensroii
ocH abcuuce

CocTaBUTh ypaBHEHHs KacaTelIbHON U COOTBETCTBYIOLIEH eif Hopmanu. Caenars YepTex.
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Creruansaocta 09.03.01 BT, 09.03.02 UCT
Juci. MaremMaTu4ecKuid aHaims3, 4acTh 2

PI'P «IIpuioxenus nuddepeHIHATbLHOTO U MHTETPAJIbHOI0 HCHUCIeHUH PYyHKIUI O1HOM
nepeMeHHOi», yacTh 1

Bapuanr 7

3aoaua 1
Haiiti HanOonbliee 1 HauMeHblIee 3HaueHns PyHkuu Y = f(X) Ha 3aMKHYTOM ITPOMEXYTKE,

NOCTPOMB ee rpauK Ha STOM IIPOMEXKYTKe, ecm Y =12x* —8x* —2, xe[-1; 1].

3adaua 2
[IpoBecTy moHOE HCCIIEOBAHNE CBOMCTB CISTYIONNX (PYHKIMH M MOCTPOUTH UX TPAMHKH:

1) y=0-D-€ ) y=Ir/I 2 3 yzﬂ.

e
3aoaua 3

Ha oxpyxHoctn npana Touka A. CoctaBuTh ypaBHeHHE XOpabl BC, MapayieIbHOW KacaTelbHOW B

Touke A, Tak YTOOBI IUIOIMAAb TpeyrodbHuKa ABC Oplta HanOOobIIeH.

3aoaua 4

HUcnonb3yst paserctBo Af ~ df |, Berunciauts npubnmkenno arcsin 0,4988.

3adaua 5

KomnuuecTBo amekTpryecTBa, MPOTEKIee Yepe3 MPOBOJHUK, HAYMHAs ¢ MOMeHTa Bpemenu t =0,

naercst popmynoit Q(t) = 2t + 3t +1 (kynon). Haiftu crity Toka B KOHLE ISTOi CeKyHIBL.

3aoaua 6

. L 3 2
CocTaBHUThL ypaBHEHHUs KacaTelbHOI 1 HopMmaiu k kpusoit X~ + y° +2x —6 =0 B Touke c

opauHatoii ) = 3. Crenath yepTesx.
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Cnenuansaoctu 09.03.01 BT, 09.03.02 UCT
nucl. MareMaTu4ecKui aHaiu3, 4acTh 2

PI'P «Ilpunioxenus n1uddepeHuHAIbLHOTO0 U MHTErPaJbHOI0 HCYUCICHUI (PYyHKIUI OHOM
nepeMeHHO», 4acTb 1

Bapuant 8

3aoaua 1
Haiiti Haubonbliee u HauMeHblnee 3HaueHus (yHkiun Y= f(X) Ha 3aMKHYTOM MpOMEXYTKE,

NOCTPOMB ee rpahK HA STOM NPOMEXYTKe, ecu Y =6Xx—8x°, x e[-1; 3].

3aoaua 2
[IpoBecTy MomHOE HCCIIEAOBAHUE CBOMCTB CICIYIOMMX (DYHKIIMH U MOCTPOUTH UX TPapHUKH:

1) Y=g Y= ) Y= —

1;
3aoaua 3

HaiitTn yrom mnpu BepumIMHE OCEBOTO CEUYEHHMsI KOHyca HauMEHbIIed OOKOBOW MOBEPXHOCTH,
OIMMCAHHOTO OKOJIO IIapa (PUKCHPOBAaHHOTO pamuyca R=I1meTp.

3aoaua 4
HUcnonb3ys paBernctBo Af ~df , Berunciuts npudnmxenno arctg 0,975.

3aoaua 5

Wmeercst TOHKHMI HeomHOponHbIH crepkeHb AB . Jlnumua ero L =20 cm. Macca orpeska AM

pacTeT MpONOPLUHOHATHHO KBaJgpaTy paccTOSHHSA TOYKH M OT Touku A, mpuyYeM HM3BECTHO, YTO
Macca orpeska AM =2 cm paBna 8 r. HaiiTu: a) cpeiHIOI0 IMHEHHYIO INIOTHOCTD OTPe3Ka CTEPIKHS
AM =2 cm; 0) cpeaHIo0 TMHEHHYTO INIOTHOCTD BCETO CTEPIKHS; B) INIOTHOCTH CTEP)KHA B ToUke M.

3aoaua 6

2
Hai#itu yrom, moag KOTOPBIM TEpeceKamTcs mapaboJbl y=(x—2) u

2
y=—4+6x—Xx".BHNONHUTH NOCTPOEHHUE.
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Cnenmansaoctu 09.03.01 UBT, 09.03.02 UCT
nuci. MaremaTu4eckuid aHanus, 4acTh 2

PI'P «Ilpuioxenus q1uddepeHIHAIbLHOTO0 U MHTErPaJbHOI0 HCYUCICHUH (PYyHKIUI OHOM
nepeMeHHOW», yacTh 1

BapuanT 9

3aoaua 1
Haittn Hanboubiiee 1 HanMeHblee 3HadeHus Gyukuun Y = f(X) Ha 3aMKHYTOM IPOMEXKYTKE,

I0CTPOUB ee rpaduK Ha STOM HpoMexyTke, ecmn Y=4 OC—IF, x e[-2; 3].

3adaua 2
[IpoBecTy moIHOE HCCIIEOBAHNE CBOMCTB CIEIYIONINX (QYHKIIMH U MTOCTPOUTH UX TPAMHKH:

) V=F 5 2 <P 3) y:%_z

3aoaua 3

Haiitn CTOPOHBI TIPAMOYT'OJIbHHUKA HauOOJIBIIETO NnepumMeTpa, BIIUCAHHOI'O B MOJYOKPYXHOCTb

¢ukcupoBaHHOTO pamuyca R=20caHTHMETpPOB.

3aoaua 4

HUcnonb3yst paserctBo Af ~ df |, Beranciuts npubnmkenno arctgl,024 .

3adaua 5

B xakoii Touke smmmmnca 16x” +9y® = 400 opamHaTa y6BIBaeT C TaKoH ke CKOPOCTBIO, C KaKOM
abcuucca Bo3pacraer?

3aoaua 6
. . X
CocTaBUTh ypaBHEHHS KacaTeIbHON M HOPMAIN K EIHON JIMHUHA ) = ch E B TOYKE, I'IIE

x=2In2. Cuenars ueprex.
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Cnenuansaoctu 09.03.01 UBT, 09.03.02 UCT
auci. MaTeMaTHYeCKUH aHaIu3, 4acTh 2

PI'P «Ilpuaoxenns nuddepeHnnanbHOro 1 HHTErpajbHOr0 HCHUCIeHUI PyHKIMIA oAHOM
nepeMeHHOI», yacTh 1

Bapnant 10

3aoaua 1

HaiiTi HanGonblee 1 HAUMEHbIIIee 3HAYeHNs GYHKIHH Y = f (X) HA 3aMKHYTOM IIPOMEXYTKE,
TOCTPOHB ee rpadiK Ha 3TOM MPOMEKYTKe, ecim Y = 2X° +9x? +12x, x e[-2; 1].

3aoaua 2

IIpOBECTH TOTHOE UCCIEN0BAHME CBOWCTB CIEAYIONMX QYHKIUA U TIOCTPOUTE UX TPaduKH:

2_
)y=x-e"; 2)y=X 34; 3)y=+x>-3x.

X_

3aoaua 3

Haiitu BBICOTY KOHyCa HAHMMEHBILETO 00BEMa, OMHCAHHOTO OKOJIO IMOJyliapa (HUKCHPOBAHHOTO
pannyca R=60 caHTuMeTpoB (IIEHTP OCHOBAHUSI KOHYCA JIGKUT B IIEHTPE I1apa).

3aoaua 4
Hcnons3ys pasencTBo Af ~ df , Berancuts mpubmmkenHo 4/ (3,04)> -5,

3aoaua 5

OmnpenenuTe, MpU KakoM 3HAUYCHHWH yTIiIa CKOPOCTH M3MEHEHHS CHHycCa M TaHTEHCa 3TOro yria
HMEIOT OIMHAKOBBIC 3HAYCHHSI.

3aoaua 6

N 2 2 2
Haiitu yron mexnay kpuBbiMH X +¥ =5 u )" =4Xx .BBIONHUTH NOCTPOEHHE.
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Cnennansaoctu 09.03.01 UBT, 09.03.02 UCT
nuci. MareMaTHYeCKH aHaIu3, 4acTh 2

PI'P «Ilpunoxkenus quddepeHuanbHOro 4 HHTErpajJbHOr0 HCYUCICHH (PYHKIUNH OQHOM
nepeMeHHO», yacThb 1

Bapuanr 11

3aoaua 1

Haiitn Hanbosnbiiee 1 HauMeHblee 3HaueHus Qyukipn Y = f(X) Ha 3aMKHYTOM IPOMEXKYTKE,
TIOCTPOUB ee rpadK Ha HTOM MPOMEKYTKE, eci Y = 3X — X%, X € [— 2; 1].

3adaua 2

[IpoBecTy moHOE HCCIIEIOBAHNE CBOMCTB CICTYIONHNX (PYHKIIMU M TOCTPOUTH MX TPadUKH:

3)y=3(x*-2x)*.

1)y:£+4x2; 2)y=e—;
X X
3aoaua 3

[MpsiMo Hax LEHTPOM KPYIVION IUIOIANKH (MKCHPOBAHHOIO pajgnyca R HyXHO moBecHTh (hOHApB.
Ha xakoil BbIcOTe HY)KHO 3TO CAENaTh, 4TOObI OH HAWIY4YIINM OOpa3oM OCBEIall JOPOXKKY,
KoTOpoil obOBemena 1uromanka. (CTemeHb  OCBEMICHHMS  HEKOTOPOH  IUIOMANKHA  MPSIMO
NPONOPLMOHANEHA KOCHHYCY YIVIa HaAeHUs Jyded W oOpaTHO NpPONOPLMOHANBHA KBagpary
paccTOsIHUSI OT HCTOYHHKA CBETA.)

3aoaua 4

Ucnions3ys pasenctBo Af ~df , Beranciuts npubmmkenno f(1,98), ecn f(x) =3/x* —3.
3aoaua 5

CTopoHa KBajipaTa yBelnHuuBaeTcs co ckopocthio V =4am [ cex . Kakosa ckopocTh H3MEHEHHS
MeprUMeTpa ¥ IUIOIIAAN KBapara B TOT MOMEHT, KOT/ia JUTHHA €r0 CTOPOHBI paBHa a=16¢m?

3aoaua 6
x = /2 cos’t

CocTaBUTh ypaBHEHHs KacaTelbHONH M HOPMAJIH K aCTPOHUJE: B TOYKE, JUIs

y =+/2sin’t

T
Koropoii t = Z . Cnenatp 4yepTex.
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CnenuansHoctu 09.03.01 UBT, 09.03.02 UICT
nuci. MaremaTu4eckuidi aHaius, 4acTh 2

PI'P «Ilpuno:xenus quddepeHuaIbHOr0 U HHTErPAJIBLHOI0 MCYUCIeHMIT (PYHKIUHA OQHOM
nepeMeHHoi», yacTh 1

Bapuanr 12

3aoaua 1
Haiiti Hambonblee ¥ HauMeHblnee 3HaueHus (QyHkiun Y= f(X) Ha 3aMKHYTOM MPOMEXYTKE,

NOCTPOMB ee rpapuK Ha STOM IPOMEXKYTKe, ecn Y = 2X° +3x* -5, X € [— 2; O].

3aoaua 2

[IpoBecTy MoTHOE HCCIIEAOBAHNE CBOMCTB KaXKAOH U3 CIIEAYIOMIX (QYHKIHH U ITOCTPOUTH X
rpadukm:

3 3

Xiz? 2)y=x-Ix*-1; 3)y=x—x.
(x-1) e

Dy=

3aoaua 3

Ha crpanuie KHMru mneuyatHblii TeKCT aoipkeH 3aHuMarb S=1000 kBajpaTHBIX CaHTHMETPOB.
BepxHee n HuXHEe MONS JODKHBI OBITH MO a=5cM, mpaBoe W JeBoe mojie — no b=4cm. Ecim
NPUHUMATh BO BHHMAaHHE TOJIBKO JKOHOMHIO OyMard, TO KakMMH IOJDKHBI ObITh Hauboiee
BBITO/IHBIE Pa3Mephl CTPAHULIBI?

3aoaua 4

HUcnons3yst paenctBo Af ~ df , Beramcnuts npubmmkenno arcsin 0,482 .

3aoaua 5

Korneco Bpaiaercs Tak, 4To yroi noBopoTa MponoplroHalieH KBaapary BpeMeHu. [lepBoiit 060poT
OBLT cAenaH KoecoM 3a 8 cekyH. HalTu yriioByro cKOpocTh @ depe3 32 CeKyHbI IMociie Hadala
JIBHOKEHUS?

3adaua 6
Xx=t-sint

CocTaBuTh YpaBHCHUA KacaTeIbHOU U HOpMaJIK K OUKIIONIEC: B TOYKEC, IJIA

y =1-cost

T
Koropoii t = E . Cnenatp 4yepTex.
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Cnenunansaoctu 09.03.01 BT, 09.03.02 UCT
aucI. MaTeMaTHYeCKMH aHaIu3, 4acTh 2

PI'P «IIpuioxenus tudpdepeHunanbHOr0 1 HUHTErPAJIbLHOT0 UCHUCIeHUIT PyHKIUH 0gHOM
nepeMeHHOI», yacTh 1

Bapuant 13

3aoaua 1

Haiitn maubonbiiee u HamMmeHblnee 3HadeHuss QyHkimn Y= f(X) Ha 3aMKHYTOM HpPOMEKXYTKE,
HOCTpouB e¢ rpad K Ha 3TOM IPOMEXYTKe, ecin Y = X*(Xx—2)%, xe[-2; 1,5].

3aoaua 2

[IpoBecTH MOTHOE HCCIIEIOBAHNE CBOMCTB KXKIOW U3 CIeAYIOMUX (QYHKITUH U TOCTPOUTH HX
rpaduKu:

2—x

e 3
Dy=23(2°  2¥=,— YV
3aoaua 3

Haiftu BbIcOTy mUIMHApa HauOoJbIIEr0o o00beMa, KOTOPBII MOXKHO BIMCaTh B IHap
(ukcupoBanHOTO paguyca R=50cwm.
3adaua 4

ar—
Ucnonb3ys paserctBo Af ~ df , Berunciauts npubnmkenno arcsin 0,4983.

3aoaua 5

Tsoxemyro Ganky mmmHONH 13 METpOB CITyCKalOT Ha 3€MIIO TaK, YTO HIDKHHHM KOHeIl
IMPUKPEIUICH K BAaroOHETKE, a BerHI/Iﬁ YACPKUBACTCA KaHATOM, HAMOTaHHBIM Ha BOPOT.
Kanar cmareiBaeTcsi co CkopocThio 2 M/MHH. C KakMM YCKOPEHHEM OTKAThIBACTCS

BaroHeTKa B MOMEHT, KOTJla OHa HAXOJUTCS Ha pacCTOSHUU 5 M oT Touku O (puc.1)?

3aoaua 6

o o — X ..
CocTaBuTh YpaBHEHUA KaCaT€JIbHOM U HOpMaJIN K KPpUBOU ) = ﬁ B TOYKE €€
X+

nepeceuenus ¢ ocblo OY. Crenats yepTex.
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CnennansHoctu 09.03.01 UBT, 09.03.02 UCT
nuci. MareMaTUYeCKHi aHaIu3, 4acTh 2

PI'P «Ilpunoxkenus quddepeHuanbHOro 4 HHTErpajibHOr0 HCYHCICHHI (PYHKIUH OHOM
nepeMeHHOH», 4yacTh 1

Bapuanr 14

3adaua 1

Haiitn HamGonbliee u HamMmeHbluee 3HayeHHss GyHKuuH Y= f(X) Ha 3aMKHYTOM HPOMEKYTKE,
NOCTpOMB ee rpauK Ha STOM NPOMEXKYTKe, ecm Y =2—3x* —x°, x e[-1; 3].

3a0aua 2

[IpoBecTy MoTHOE HCCIIEOBAHNE CBOMCTB KXKAOH M3 CIICAYIOMNX (QYHKIHHA U TOCTPOUTE HX
rpaduKu:
3fy2 3+X (X +1)2
1) y=1-3x*+x; 2) y=(x-2)-e7";, 3) y=—7Fu—.
X
3adaua 3
Haiitn BBICOTY KOHyca HaMOOJbIIET0 00bEMa, KOTOPBIH MOXHO BIACATH B INAp (UKCHPOBAHHOTO
panuyca R=80cwm.
3aoaua 4

HWcnone3ys paBenctBo Af = df , Beramcnuts npubmmkenHo arctgl,08.

3aoaua 5

KoJM4ecTBO 31eKTpUYecTBa, MPOTEKIIee Yepe3 MPOBOAHUK, HAUMHAS C MOMEHTa Bpemenu t =0,
. 3 2 . .

naetcs opmymnoit Q(t) =2t° + 3t +1 (xynon). Haiiti cuimy Toka B KOHIE TATOMH CeKyHIbI?

3aoaua 6

Cocmasumb  ypaemnenusa  Kacamenibuvlx U  Hopmaneii K  KPUGOil
y=(x—1)(x—2)(x—3) 6 moukax ee nepecewenus ¢ ocvio abcyucc. Coenamo
uepmedic.
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Cnenunansuoctu 09.03.01 BT, 09.03.02 UCT
aucl. MaTeMaTHYeCKUI aHaIu3, 4acTh 2

PI'P «Ilpuno:xkenus quddepeHuanbHOr0 U HHTErPAJIBLHOI0 MCYUCIeHMIT PYHKIUHA OQHOM
nepeMeHHOi», yacTh 1

Bapmuanr 15

3aoaua 1
Haiitn nHambosbiice ¥ HauMmeHblnee 3HaueHus ¢Gyukiuu Y= f(X) Ha 3aMKHYTOM NPOMEKYTKE,

MOCTPOUB e¢ rpadHK Ha 3TOM IIPOMEXKYTKe, ecii Y = 2X° —3x* -4, x[-1; 3].

3aoaua 2

[IpoBecTu nosHOE KCCIIEI0BAaHNE CBOWCTB KaXK/I0W U3 CIIEYIOMNX (QYHKIUHA U NOCTPOUTH UX
rpaduKu:

_ e
1) y=x>x—1; 2) yzg; ) Y=r"T3

A+
3aodaua 3

Tpu nynkra A, B u C pacnionoxens Tak, uro £ ABC = 30°. 13 nyHnkTa 4 BBIXOJMT aBTOMOOWIIB, a
OJTHOBPEMEHHO M3 IyHKTa B — moe3[. ABTOMOOWIIb JBIDKETCS 110 HAIIPABJICHUIO K IyHKTY B co
cKopocThio 80 KM/4, moe3q — Mo HampaBieHHIo K MyHKTY C co ckopocTeio 50 km/4. B kakoif
MOMEHT BpeMeHH (0T Hadama [BIDKCHHS) PAacCTOSHHE MEXAY MOE3I0M M aBToMoOmieM Oyner
HauMeHbIINM, eciu AB = 200 km?

3aoaua 4

HUcnonb3ys paserctBo Af ~df , Berunciaurts npubnmkenno arctg0,97.

3aoaua 5

Touka JBWKETCS TPSMOJMHEHHO TakK, YTO CKOPOCTh €€ U3MEHSETCS MPOIOPIIUOHATBHO
KBaJpaTHOMY KOPHIO U3 IIPOHAEHHOTO ITyTH. [loka3aTk, 4TO ABMKEHHE MPOUCXOAUT O] IeHiCTBHEM
MOCTOSTHHOM CHJIBL.

3aoaua 6

CocTaBUTH YpaBHCHHA KacaTCIbHbIX U HOpMaﬂeﬁ K KpPIBOfI y= )(2 - X3 B TOYKax €€ nepeceycHus ¢

ocpto OX. CrenaTh 4epTex.
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CrenmansHoctu 09.03.01 BT, 09.03.02 UCT
nuci. MaremaTu4eckuidi aHanus, 4acTh 2

PI'P «Ilpuno:xkenus quddepeHuaibHOro 4 HHTErpajJbHOro HCYUCICHH (PYHKIUKH OQHOM
nepeMeHHO», 4yacThb 1

Bapuanr 16

3aoaua 1
Haittn Haumbosbliee ¥ HauMmeHbliee 3HaueHus ¢yukiumu Y= f(X) Ha 3aMKHYTOM MPOMEKYTKE,

MOCTPOMB ee rpauK Ha STOM MPOMEXKYTKE, eCllu Y= I, xe [-2; 3].

3aoaua 2

[IpoBecTy MoTHOE UCCIIEAOBAHNE CBOMCTB KaXKAOH M3 CIIeAYIONNX (QYHKIHHA U TOCTPOUTH UX
rpadukm:

1) y=Itoc+D; 2) Y= X+3; 3) y=1)ilez_

3aoaua 3

U3 xpyra ¢ukcupoBanHoTO paguyca R=2M BeIpe3aH ceKTOp C HEHTPAIBHBIM yIiloM ¢ . 13 cextopa
CBEpHyTa KOHMYECKas IMOBEPXHOCTH. IIpH KakoM 3Hau€HWH yria o 0OBeM IONy4eHHOro KOHyca

Oynet HauOombIIUM?

3aoaua 4

2,037 -3
2,037%+5

HUcnone3yst paenctBo Af ~ df , Berumcnuts npubmKkeHHO

3aoaua 5

N N 2
Teno maccoit 3 kr asuwxkercs mpsmonuueitno no sakony S(t)=1-3t+t°; paccrosmuue s
BBIP@KCHO B CAHTHUMETpaX, BpeMs t — B cekyHHax. ONpeneNiTs BeNHIMHy KHHETHISCKON SHEPTHH

2
sz Tena uepe3 15 cexkyHn mocie Havasia IBIKEHHUS.

3aoaua 6
x = [2 cos®t

CocTaBUTh ypaBHEHHs KacaTelIbHONH M HOPMAIH K aCTPOUJIE: B TOYKE, JUIs

y =+/2sin’t

T
Kotopoii t = Z . Crenarp uepTex.
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Crnenuansaoctu 09.03.01 UBT, 09.03.02 UCT
nuci. MareMaTHIeCKUi aHan3, 4acTh 2

PI'P «Ilpuno:xkenus quddepeHuanbHOr0 1 HHTErPaAJIbLHOr0 MHCYHCIeHMI PYHKIUNA OQHOM
nepeMeHHOi», yacTh 1

Bapuanr 17

3aoaua 1

Haiitn HauGonpliee u HauMeHblee 3HaueHHss (QyHKouu Y= f(X) Ha 3aMKHYTOM NpPOMEXYTKE,
OCTPOUB ee rpadyK Ha ITOM MPOMEKyTKe, ecln Y = 6X—8x°, xe[-1; 3].

3aoaua 2

[IpoBecTH MoTHOE MCCIIEOBAHNE CBOMCTB KXKIOH U3 CIIEAYIOMNX (DYHKIIUH U TIOCTPOUTH MX
rpaduKu:

3
X

% X
D) Y=y 2) Y= Y Y=yt

3adaua 3

HaiiTii BBICOTY MHPSIMOTO KPYrOBOTO KOHYCa HAaWMEHBILIEro 00beMa, OMMCAHHOTO OKOJIO Miapa

¢ukcupoBaHHOTO paguyca R.

3aoaua 4

HUcnons3yst paBenctBo Af ~ df , Beramcnuts npubmmkenno arcsin 0,4985.

3aoaua 5

[oe3n u BO3AYWIHBIA IIap OTMPABISIFOTCSA B OJWH M TOT KE MOMEHT M3 OJHOrO HyHKTa. [loe3n
JBIKETCS. PaBHOMEPHO €O CKOpocThio 50 kMm/4, map mogHuMaeTcs (TOKe PaBHOMEPHO) CO
ckopocThio 10 kM/4. C KaKoil CKOPOCTBIO OHH YIANSIOTCA APYT OT Apyra?

3aoaua 6

Xx=t-sint
CocTaBUTh ypaBHEHUSI KacaTeJIbHON U HOPMAITH K ITUKIIOU/IE: B TOYKE, JJIs1 KOTOPOM

y =1-cost

T
t= E . BeimonHuTh TOCTPOCHUEC.
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Cnemuansaoctu 09.03.01 UBT, 09.03.02 UCT

JIucil. MaTeMaTH4ecKuil aHayn3, 4acTh 2

PI'P «Ilpunoxkenus quddepeHuanbHOr0 4 HHTErpajJbHOIr0 HCYUCIeHUH (PYHKIUH OHOM
nepeMeHHON», 4yacTh 1

Bapuanr 18

3aoaua 1
Haittn nHambosbiice ¥ HauMmeHblnee 3HaueHus ¢yHkiuu Y = f(X) Ha 3aMKHYTOM MPOMEKYTKE,

HIOCTPOUB ee Tpa(uK Ha 3TOM NPOMEXKYTKE, €CIn y=xX x-D, xe[2 3,

3aoaua 2

[IpoBecTu noHOE MCCEI0BAaHNE CBONCTB KaXIOH U3 CIEIYIOINX (QyHKIUH 1 HOCTPOUTH NX
rpaduKu:

1) y=%; 2) y=3(c—ay; Yy=r.

3adaua 3

Ha crpanuile KHHTM TEYaTHBIH TEKCT mokeH 3aHuMaTh S—=600 KBaapaTHBIX CAaHTUMETPOB.
BepxHee U HIKHEe MOJSI JOJDKHBI OBITh MO0 a=2 cM, mpaBoe u JieBoe — no b=15 cm. Ecmu
MPUHUMATh BO BHUMAHHUE TOJBKO SKOHOMHIO OyMmard, TO KaKMMH JOJDKHBI OBITh HamOolee
BBITOTHBIC Pa3MEPhI CTPAHHIIBI?

3aoaua 4
HUcnonb3yst paserctBo Af ~ df | Berunciuts npubnmkenno arccos 0,501.

3aoaua 5

OpauHATa TOYKH, OMHCHIBAIONIEH OKPYXKHOCTE X° + Y° = 25, yObIBaeT co ckopocTthio 1,5cm/cek . C
KaKOl CKOPOCTBIO U3MEHsIETCS abCIICCca TOUYKHU, KOTJa OpANHATA CTAHOBUTCS PaBHOM 4cM?

3aoaua 6

CocTaBUTh YpaBHCHUA KacaTeJIbHOU U HOpMAaJIk K KpI/IBOﬁ Y =—">— BTOYKC eé nepecetucHus ¢
X

ocklo abcmmcc. CrenaTh 9epTex.
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Cnenuansaoctu 09.03.01 BT, 09.03.02 UCT
nuci. MaremaTu4eckuid aHanus, 4acTh 2

PI'P «Ilpuioxenus quddepeHuIHaIbHOT0 H HHTErPAJIbHOI0 HCYUCICHHH (PYHKIUH OXHOM
nepeMeHHO», 4acThb 1

Bapuaur 19

3aoaua 1
Haiitu Haunbosnbiiee 1 HauMeHblee 3HaueHus pyukipn Y = f(X) Ha 3aMKHYTOM IPOMEXKYTKE,

IOCTPOUB ee rpadK Ha ITOM MPOMEKYTKe, ecln Y = 3X° —2—X°, X € [— 2; 2].

3aoaua 2
IIpoBecTH moyHOE HCCIIeIOBAaHNE CBOMCTB CIAEAYIONINX (YHKIIUU U TIOCTPOUTH UX IPpaduKU:

1)y =10-3/(x—4)*; 2)y = (x~1) -e>; y=>"4

X+1 '

3aodaua 3

Tpu nysakta A, B u C pacrionioxkeHsl Tak, 94to £ ABC = 60°. 13 myHkTa A BBIXOJUT aBTOMOOWIIb, a
OTHOBPEMEHHO U3 MyHKTa B — moe3n. ABTOMOOWIb IBM)KETCS TI0 HAMPABICHUIO K B CO CKOPOCTHIO
70 xM/4, moe3q — mo HamparieHHIO K C co ckopocTeio 50 kM/4. B kakoii MOMEHT BpeMeHH (OT
Haydaja JBWXKEHHUS) PACCTOSTHHE MEXIY MOE3/I0M M aBTOMOOWIEM Oy/eT HauMeHbINM, eciiu AB =
300 xm?

3aoaua 4

HWcnone3yst paenctBo Af ~ df , Beramcnuts npubmmkenno arcctgl,08.

3aoaua 5

CTopoHa KBajJpaTa yBeTHUHMBAETCA co ckopocThio V= 2cm [ mun . KakoBa CKOpoCTh H3MEHEHHUs
NeprMeTpa ¥ IUIOIIaAN KBaJpara B TOT MOMEHT, KOT/ia JUIMHA €ro CTOPOHBI paBHa a=25cM?

3aoaua 6

. L3, 2
HanucaTh ypaBHEHHsS KacaTeNbHOW M HOpManu kK Kpusoii X +)y +2x—6=0 B

TOYKE C Op,HHHaTOﬁ y:3 BrimonHuTH MOCTPpOCHHUC.
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Cnenuansaoctu 09.03.01 BT, 09.03.02 UCT
nuci. MaremaTu4eckuid aHanus, 4acTh 2

PI'P «Ilpuioxenus quddepeHuHaIbHOT0 U HHTErPAJIbHOI0 HCYUCICHHI (PYHKIUIH OHOM
nepeMeHHO», 4acThb 1

Bapmuanr 20

3aoaua 1

Haiitu Haunbosnbiiee 1 HauMeHblee 3HaueHus pyukipn Y = f(X) Ha 3aMKHYTOM IPOMEXKYTKE,
TIOCTPOUB ee rpadK Ha HTOM MPOMEKYTKE, el Y = X° (X —2)%, X € [— 2; 2].

3adaua 2

[IpoBecTy moHOE HCCIIETOBAaHNE CBOMCTB CIECTYIONHX (PYHKIIMU M TOCTPOUTH UX TPadUKH:

Dy=

X3

— 2)y=(x—-2)-e**; 3)y=xvVx+3.
(x-1

3aoaua 3

Haiftn BbIcOTy ImIMHApa HawOOJbImIET0O O00BEMa, KOTOPBI MOXKHO BIHCaTh B Imap

¢ukcupoBaHHOTO paxuyca R.

3aoaua 4

HUcnone3yst paenctBo Af = df , Beramcnuts npubmmkerno arcsing, 46 .

3aoaua 5

Panuyc kpyra msmensiercs co ckopocthio V=5mm/ cex . KakoBa cKOpOCTh M3MEHEHHs ITHHBI
OKPY’KHOCTH U IIOMIAAX KPyra B TOT MOMEHT, Koraa pamuyc pasen I = 20cm?

3aoaua 6

Kakoit yrom o6pasyer ¢ ockio abcumcc kacaTeabHas K Kpuoit Y=Shx ,
nposenennas B touke (0;0). CocTaButTh ypaBHeHUMS KacaTenbHON M HOpMalH K
KpUBOW B 3TOol Touke. CaenaTh 4yepTex.
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Cnenuansaoctu 09.03.01 BT, 09.03.02 UCT
nuci. MaremaTu4eckuid aHanus, 4acTh 2

PI'P «Ilpuioxenus q1uddepeHIHATbLHOTO U MHTETPAJIbHOI0 HCYUCICHUH (PYyHKIUI OXHOM
nepeMeHHOH», 4yacTh 1

Bapuanr 21

3aoaua 1
Haittn Hanboubiiee 1 HanMeHblee 3HadeHus Gyukuun Y = f(X) Ha 3aMKHYTOM IPOMEXKYTKE,

MOCTPOMB ee rpaduK Ha HTOM MpoMeKyTKe, ecim y =2—3x* —x%, xe[-2; 1].

3aoaua 2
IIpoBecTH MOJTHOE HCCIIEIOBAHNE CBOMCTB CISAYIONIMX (BYHKIIMU U TIOCTPOUTH UX IPpadUKH:

X _3l(v2 _2). RV
1)y_(x+1)2' 2y 4,(X 3), 3y=x-In(x+2).

3aodaua 3
Haiiti BBICOTY KOHyca HauOOJIbIIEro 00beMa, KOTOPBIA MOXKHO BITHCATh B mIap (GUKCUPOBAHHOTO

pamuyca R.
3aoaua 4

Hcnone3ys paBenctBo Af ~ df | Beramcnuts npubmmkenso arccos 0,48 .

3aoaua 5

Pamuyc mapa m3MeHsieTcs co ckopocThio V = 2cm [ mun . Onpenenute, ¢ Kako CKOPOCTHIO
U3MEHSFOTCSl 00BEM U IUIONIA/Ibh MOBEPXHOCTH IIapa.

3aoaua 6

X
CocTaBUTh YypaBHEHHS KacaTeJbHOW W HOPMAJH K NENHOW JIHHUU y=Ch — | B

touke, rie x=2IN2. Cnenats ueprex.
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Crenuansaocta 09.03.01 BT, 09.03.02 UCT
aucI. MaTeMaTHYeCKMI aHaIu3, 4acTh 2

PI'P «Ilpuaoxenns nuddepeHunanbHOr0 1 HUHTErpaJbHOr0 UCHUCIeHUI PyHKIMI oAHOM
nepeMeHHOI», yacTh 1

Bapuanr 22

3aoaua 1
Haiiti Hanbonblee 1 HauMeHbliee 3HaueHust pyHkipn Y = f (X) Ha 3aMKHYTOM ITPOMEKYTKE,

TOCTPOMB ee TpadHK Ha ITOM MPOMEKYTKe, ecin Y = 2X° +9x? +12x, x € [-2; 2].

3aoaua 2

[TpoBecTyn noxHOE MCCNEeI0BAaHNE CBONCTB CIEAYIOMMX (DYHKIIMN W IOCTPOUTH UX TPadHKH:
3

1)y=—X2X_4; 2)y=&/(x-2) ; 3y=x-In(x-2).

3aoaua 3
JlokakuTe, 4YTO KOHHYECKHH IIaTep JaHHONW BMECTUMOCTH TPeOyeT HAMMEHBILEro KOIMYEeCTBa
MaTepuH, KOTJIa €r0 BHICOTA B /2 pa3 GOoIbIIe pajuyca OCHOBAHHSL.

3aoaua 4
2
HUcnonnb3ys paserctBo Af ~ df |, BeruncianTsh npubImxeHHO \/(5,02) -9.
3adaua 5
Ompeznenute, NpyU KaKoOM 3HAYECHUH YIjla CKOPOCTH M3MEHEHHs CHHYCa M TaHI€HCa OJHOTO U TOTrO
e yria UMEIOT OJJMHAKOBBIC 3HAUCHUSL.
3aoaua 6

Haiitu yrom Mexay KpuUBOH y=x—x3 M nupsaMoii Y=5X B Touke wux

nepeceueHuss. CoCTaBUTh YpaBHEHUS KacaTeJlbHON W HOpMalu K KPUBOH B 3TOM
TOYKEe. BBIMOJIHUTHh NOCTPOECHUE.

43



Crenumansaoctu 09.03.01 BT, 09.03.02 UCT
auci. MaTeMaTHYeCKHH aHaIu3, 4acThb 2

PI'P «Ilpuioxenus quddepeHuHaIbLHOT0 U HHTErPAJIbHOI0 HCYUCICHHI (PYyHKIMHI OHOM
nepeMeHHO», 4acThb 1

Bapmuanr 23

3aoaua 1
Haiitn Haunbosnbiiee 1 HauMeHblee 3HaucHus pyukipn Y = f(X) Ha 3aMKHYTOM IPOMEXKYTKE,

NIOCTPOUB ee rpaduiK Ha STOM MPOMEKYTKE, €l Y = X°e%, X € [—l; 2].

3aoaua 2
[IpoBecTy moHOE HCCIIETOBAHNE CBOMCTB CICAYIOMHNX (PYHKIIMU U TOCTPOUTH UX TPaPUKH:
1 x®
1)y= ; 2)y=X+1+X; Jy= =
e’ -1 3-X
3aoaua 3

Uepes nannyio Touky P(1;4) mpoBecTH TpsSMYyI0 TakK, 4TOOBI CyMMa JJIUH TIOJOXHTEIHHBIX
OTPE3KOB, OTCEKAaEMBIX €0 Ha KOOPAMHATHBIX OCSIX, ObLITa HANMEHBIIICH.

3aoaua 4

Ucnons3ys pasenctBo Af ~df , Beranciuts mpubmmkenso sin80°.

3aoaua 5

Pamuyc Kpyra m3MeHseTcst co ckopocThio V = 3cm [ mun . KakoBa cKOpOCTh M3MEHEHHS [THHEI
OKPY’KHOCTH U ILIOMAJU KPyra B TOT MOMEHT, Korja ero panuyc pasen I' =30cm?

3aoaua 6
. 3 .
HaiiTu yron mexay KpUBBIMH V=X H Y=— B HUX obmeil Touke. Crhenars
X

YepTeK.
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Cnenmansaoctu 09.03.01 BT, 09.03.02 UCT
nuci. MaremaTu4eckuii aHaius, 4acTh 2

PI'P «Ilpuioxenus n1uddepeHuHaIbLHOT0 U HHTErpaJIbHOI0 HCYUCICHHI (PYyHKIMIH OXHOM

nepeMeHHOW», YyacTh 1

Bapuanr 24

3aoaua 1
Haiitn nHawmbosbiice ¥ HauMmeHbliee 3HaueHus ¢yukiuu Y= f(X) Ha 3aMKHYTOM MPOMEKYTKE,

TIOCTPOUB ee TpadyK Ha HTOM MPOMEKYTKe, ecln Y =16x° +12x° -5, x e[-2; 2].

3aoaua 2

[IpoBecTy MOTHOE WCCIIEAOBAHNE CBOMCTB KKAOH M3 ClIeAYIONNX (YHKIIHHA U TOCTPOUTH MX
rpaduKm:

2
X X
1) y=C<D-I2; 2 Y= ——= |; 3) y=—-Inx

) ) X+2 ) 2
3aoaua 3
KakoBa nomxHa OBITH BBICOTa KOHYCa, BIIMCAHHOTO B IIap (pUKCHpoBaHHOTO panuyca R=1,5M, s
TOTO YTOOBI €r0 OOKOBasI MOBEPXHOCTH ObIJIa HANOOJIBIIECH?
3aoaua 4

HUcnonb3yst paserctBo Af ~ df | Beranciauts npubnmkenno arcsin0,4983.

3aoaua 5

Tsokemyro Oanky mnmHOW 13 METpPOB CIyCKarOT Ha 3€MIIIO TaK, YTO HIDKHHHM KOHeIl
MIPUKPEIUICH K BaroHETKe, a BEPXHUH yIepKUBaeTcs KaHATOM, HAMOTAaHHBIM Ha BOPOT.
Kanar cmartbiBaeTcs co ckopocTbio 2 M/MHH. C KakuM YCKOPEHHEM OTKATbIBaeTCs
BaroHeTKa B MOMEHT, KOTJIa OHa HAXOJUTCS Ha PacCTOSHUHU 5 M oT Touku O (puc.1)?

3aoaua 6

22
[Mokasate, urto rumepGonsl xy=1 u x"—y°=4 nepecekarwrcs mnox

NpAMBIM yTJIOM. Brimonuuts MOCTPOECHUC.

puc.1
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Crnenunansaocta 09.03.01 VBT, 09.03.02 UCT
auci. MaremaTu4eckuid aHaius, 4acTh 2

PI'P «Ilpuioxenus nuddepeHHATbLHOTO U HHTErPAJIBLHOI0 HCYUCIeHMI (PYyHKIUI OHOM

nepeMeHHOI», yacTh 1

Bapmnanr 25

3aoaua 1
Haiiti HauGonblnee ¥ HauMeHblnee 3HaueHus (yHkiun Y= f(X) Ha 3aMKHYTOM MpOMEXYTKE,

MOCTPOMB ¢ rpadiK Ha ITOM IPOMEKYTKE, eciau Y = 3X — X3, xe [-L 3].
3aoaua 2

[IpoBecTH MoTHOE HCCIIEOBAHNE CBOMCTB KaXKIOH U3 CIIEAYIOMNX (DYHKITUHA U IIOCTPOUTH MX
rpaduKu:

_ _x3—4_ x Inx
1) %@, 2) y—T, 3) y= x
3aodaua 3

Uepes nannyto Touky P(1;4) mpoBecTH NpsSMYyIO0 Tak, 4TOOBI CyMMa JJIMH TIOJOXHTEIHHBIX
OTPE3KOB, OTCEKAEMBIX €0 Ha KOOPAMHATHBIX OCSIX, ObLITa HANMEHBIIICH.

3aoaua 4

Hcnons3ys pasenctBo Af ~ df , Beraucnuts npubmmkenno f(1,15), ecim f (x) =e®¢

3aoaua 5

Iloe3n u BO3AYMIHBIM IIAp OTHPABIIAIOTCA B OJUH M TOT K€ MOMEHT U3 OXHOro IyHkTa. IToesn
JBIDKETCA PAaBHOMEPHO €O CKOpOocThio 50 KM/4, map mogHMMaeTcsi (TOXKE PaBHOMEPHO) CO
CKOpOCThIO 5 KM/4. C KaKoi CKOPOCTBIO U C KAKMM YCKOPEHHEM OHM yJaJISIOTCS IPYT OT Jpyra?

3aoaua 6

Mokasate, uto kpusbic ¥ =4x*+2x—8 u y=x°—x+10 kacatoTcs apyr apyra B

touke (3;34).BrimonHUTH MOCTpOEHHE.
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Cnenumansaoctu 09.03.01 BT, 09.03.02 UCT
nuci. MaremaTu4eckuii aHaius, 4acTh 2

PI'P «Ilpuioxenus quddepeHuuaIbHOT0 U HHTErpaJIbHOI0 HCYUCICHHI (PYyHKIMH OHOM
nepeMeHHOI», YacTh 1

Bapuanr 26

3aoaua 1
Haiitn nHawmbosbiice ¥ HauMmeHbliee 3HaueHus ¢yukiuu Y= f(X) Ha 3aMKHYTOM MPOMEKYTKE,

Inx
TIOCTPOUB ee TpaduK Ha ITOM MPOMEXKYTKE, ECITH y:X"*X , XelL 3].

3aoaua 2
[IpoBecTH MoTHOE MCCIIEOBAHNE CBOMCTB KXKIOH U3 CIIEAYIOMNX (DYHKIIUHA U IIOCTPOUTH MX
rpapuKu:

1) y:2—3-~3f(x+1)2; 2) y:XSXZAr; 3) y:e*X2+2X_
3aoaua 3

BpeBno umnoit 10 mMeTpoB mMeeT GopMy yCEUEeHHOTO KOHYCa, AMaMETpbl OCHOBaHHH KOTOPOTO
paBHBI COOTBETCTBEHHO 2 MeTpa U | merp. TpeOyercs BeIpyOUTH U3 OpeBHa OanKy ¢ KBaJpaTHBIM
MOTIEPEYHBIM CEUCHUEM TaK, YTOOBI OCh OaIKH coBMamaia Obl ¢ OCbI0 OpeBHA M 00BbEM OATKH OBLT
061 HanOoNbIUM. KakoBHI JOJDKHEI OBITH pa3Mepsl Oanku?

3aoaua 4

Wcnonb3sys pasencto Af ~ df , Berancauts npubmmkenso f(~1,15), ecmn f (x) = e®®9),

3aoaua 5

Konn4ecTBO 3/IeKTpUYECTBa, TPOTEKINEE YEPE3 MPOBOJHMK, HAYMHASA ¢ MOMeHTa Bpemenn t =0,
naercst popmymnoit Q = 2% +3t% +1 (kysnon). Haiity, 4eMy paBHA BEIMUMHA CHUIBI TOKA B KOHLIE
JIeCSATOM CEeKyHIbI.

3aoaua 6

. 2x

4+x’
abcuucc? CocTaBUTh YpaBHCHHUS KacaTelbHOW M HOpPMAalu K 3TOH KPUBOH B
OMHOW M3 HalljeHHBIX TOouek. ClenaTh 4YepTexK.

B kxakmx Toukax KacartelbHas K KpHBOﬁ Yy mapajgjciJbHa OCH
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Cnernmansaoctu 09.03.01 BT, 09.03.02 UCT
nuci. MaremaTu4eckuii aHaius, 4acTh 2

PI'P «Ilpuioxenus quddepeHuuaIbHOT0 U HHTErpaJIbHOI0 HCYUCICHHI (PYyHKIMH OHOM
nepeMeHHOI», YacTh 1

Bapuanr 27

3aoaua 1
Haiitn nHawmbosbiice ¥ HauMmeHbliee 3HaueHus ¢yukiuu Y= f(X) Ha 3aMKHYTOM MPOMEKYTKE,

HOCTPOMB ee TpadyK Ha 3TOM IPOMEXKYTKE, ECIIH y::I2$ <Y, xe[-3 1].

3aoaua 2
[TpoBecTn MoNHOE UCCIEOBAHUE CBOMCTB KKIOM U3 CISIYIONMX (DYHKIHI U TOCTPOUTD HX
rpaduKu:

2(x*-4) Inx

Hy=x>e* 2 y= 3) y=x——>".
X

(x+1)2
3adaua 3
OmnpenenuTe, yeMy paBHa BBICOTA MPSIMOT0 KPYyrOBOTO KOHYCa HaMMEHBIIETO 00beMa, OIIMCAaHHOTO
OKOJIO 11apa (PMKCUPOBAaHHOTO paguyca R=2,5m.
3adaua 4

HUcnone3yst paenctBo Af ~ df , Beramcnuts npubmmkeHHo 3HaueHne arctgl,05.

3aoaua 5

. . 2
Teno maccoil 2Kr IBIKETCS HPSIMOJIMHEHHO MO 3aKOHY S(t):l—2t+t ;  paccTosHHE S

2
mv
BBIPAXKECHO B CaHTUMETPAX, BpEMA t—-B CEeKyHIax. OHpe}IeHI/ITI) KHHETUYECKYIO DHCPTUIO T

Tesa uepe3 15 ¢ mocie Hayana ABHKEHUS.

3aoaua 6
3-2x
3x+1

CocTaBHUTh ypaBHEHHUS KacaTelIbHOH M HOpMAaJH K KPUBOH = B TOYKE €&

nmepeceuceHusd ¢ OCbIO OpAUHAT. CZ[CJ'IaTL YEPTCIK.
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Crnennansaoctu 09.03.01 MBT, 09.03.02 UCT
auci. MaremaTu4eckuid aHaius, 4acTh 2

PI'P «Ilpuioxenus nuddepeHHATbLHOTO U HHTErPAJIBLHOI0 HCYUCIeHMI (PYyHKIUI OHOM
nepeMeHHOI», yacTh 1

Bapmnanr 28

3aoaua 1
Haiiti HauGonblnee ¥ HauMeHblnee 3HaueHus (yHkiun Y= f(X) Ha 3aMKHYTOM MpOMEXYTKE,

HOCTPOMB ee TpadyK Ha 3TOM IPOMEXKYTKE, ECIIH ﬂ%, xe[-2; 0].

3aoaua 2
[IpoBecTu nosHOE KCCIIEI0BAaHUE CBOMCTB KaXKIOW M3 CIEIYIOINX (QyHKIUH 1 HOCTPOUTH UX
rpaduKu:

X —4 Inx

1) y=CX-D-& 2) YZT; 3) y:X"T.

3aoaua 3
Haiftu BICOTY KOHYca HauOOJIbIIEro 00beMa, €CIM TaKOM KOHYC BIIMCAH B Map paguyca 1,5M.
3aoaua 4

; 0
Ucnonbsys pasenctso Af ~ df , Beranciuts npubnmskenno snauenue SiN85".

3aoaua 5

Tpu myrxra A, B u C pacmionoxess! Tak, 9to £ ABC = 45°. I3 myHkTa A BBIXOAUT aBTOMOOWIIB, a
OJJTHOBPEMEHHO M3 ITyHKTa B — 1oe3a. ABTOMOOMIIb IBMXKETCS TI0 HANPaBIJICHUIO K B CO CKOPOCTHIO
70 xm/4, moe3x — o HampasieHuio Kk C co ckopocTbio 50 km/4. B kakolf MOMeHT BpemeHH (OT
Havajia JIBHXKCHHS) PACCTOSTHUE MEXTy TOe37I0M M aBTOMOOHMIIEM Oy/eT HauMEHBIHNM, eciii AB =
200 xm?

3aoaua 6

4-x°

>— B TOYKe €&
X

CocTaBUTh ypaBHEHHS KacaTeJbHONH M HOpMAlIH K KPUBOH y =

nepecedyeHuss ¢ ocbo abcuucc. Cnenatp 4epTexK.
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nuci. MaremaTu4eckuidi aHaius, 4acTh 2

PI'P «Ilpuioxenus quddepeHuHaIbHOT0 U HHTErpaJIbHOI0 HCYUCICHHI (PYyHKIMIH OHOM
nepeMeHHO», 4acThb 1

Bapuanr 29

3aoaua 1
Haittn Haumbosbliee ¥ HauMmeHbliee 3HaueHus ¢yukiumu Y= f(X) Ha 3aMKHYTOM MPOMEKYTKE,

TNOCTPOUB ee rpadyK Ha ITOM MPOMEKyTKe, ecn Y = 3X° + X°, x e[-2; 1].

3aoaua 2

[IpoBecTy noHOE KCCIEI0BAaHNE CBOMCTB KaXIOH M3 CIICTYIOMNX (QYHKIUH U MOCTPOUTH UX
rpaduKu:

3_
1) v TCT,  2)y-*_7; 3) y = 2x+ 0%
X

X

3aoaua 3

OmpenenuTe BBICOTY KOHYCa, BIMCAHHOTO B Iap (UKCHPOBAHHOTO paguyca R=2u u nmeromero
HanOOIBIIYIO IJIOIA(b OOKOBOH ITOBEPXHOCTH.

3aoaua 4

HUcnone3yst paenctBo Af = df , Beramcnuts npubmmkenno arcsin0,488 .

3aoaua 5

Panuyc kpyra usmensercs co ckopocthio 2MM [ cex . Onpenenute ckOpoCTh U3MEHEHHS JUTHHBI

OKPY/KHOCTH M TUIONIAM KPyTa B TOT MOMEHT, KOTjIa ero pajauyc pasen I =3cm.

3aoaua 6

Ha xpuBoii Y=X— In(x + 2) HalTH TOUKy, B KOTOPOH KacaTelbHas IapajulelbHa OcH abcIucc,

U COCTaBUTh ypaBHEHUsI KacaTeIbHOM U HOpMAJU B 3TOH Touke. CaenaTs 4epTex.
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CnenuansHoctu 09.03.01 UBT, 09.03.02 UCT
nuci. MaremaTu4eckuidi aHaius, 4acTh 2

PI'P «Ilpuioxenus quddepeHuHaIbHOT0 U HHTErpaJIbHOI0 HCYUCICHHI (PYyHKIMIH OHOM
nepeMeHHO», 4acThb 1

Bapuant 30

3aoaua 1
Haittn Haumbosblice ¥ HauMmeHbliee 3HaueHus QyHkuuu Y = f(X) Ha 3aMKHYTOM MPOMEKYTKE,

TIOCTPOUB ee rpadyK Ha ITOM MPOMEKyTKe, ecn Y = 3X° —X°, X e[-1; 2].

3aoaua 2
[IpoBecTH MOTHOE MCCIICIOBAHUE CBOMCTB KXKAOH U3 CIICAYIOMUX (PYHKIHIA U TOCTPOUTH MX
rpaduKu:

= X3—4_ y=x Inx
) e Jy-i o Yy

X% —

3aoaua 3

UYepe3 manHyio TOuKy P(2;4) TpoBecTH MpPAMYIO Tak, 4TOOBI CyMMa JUIMH MOJIOKHTEIbHBIX
OTPE3KOB, OTCEKAEMBIX €0 Ha KOOPIUHATHBIX OCSX, ObliIla HAUMEHBIIIEH.

3aoaua 4

Ucnons3ys pasenctBo Af ~ df , Beranciuts npuGmmkenno f (1,25), ecmu f (x) =e*@9,

3aoaua 5

IMoe3n ¥ BO3MYIIHBII IIAp OTHIPABISIOTCS B OJMH M TOT jK€ MOMEHT M3 OfHOro myHkra. [loe3n
JBU)KETCS PAaBHOMEPHO CO CKOPOCTBIO 50 KM/4, mIap MOTHUMAeTcs (TOXE PaBHOMEPHO) CO
ckopocTbio 10 kM/4. C KaKol CKOPOCTBIO M C KAKUM YCKOPEHHEM OHH YJIISIOTCS pYT OT Apyra?

3adaua 6

COCTaBHTh yPaBHEHUs KACATEIbHOM i HOpManu K kpuBoii X° +Yy* +2X—6=0 B Touke (—1;3).

Crnenatb 4yeprex.
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nuci. MaremaTudeckuii aHainus, 4acTh 2

PI'P «Ilpuioxenus quddepeHuHaIbHOT0 U HHTErPAJIbHOI0 HCYUCICHHI (PYHKIUIH OHOM

nepeMeHHO», 4acThb 1

BapuanT 31

3aoaua 1
Haiitn Haumbosbliice ¥ HauMmeHbliee 3HaueHus ¢yukiuu Y= f(X) Ha 3aMKHYTOM MPOMEKYTKE,

.
MOCTPOMB ¢ rpadMK Ha ITOM IPOMEKYTKE, eciu Y =4X —tgX, X € [_5;5] .

3adaua 2
[IpoBecTy MoTHOE UCCIIEAOBAHNE CBOMCTB KXKAOH M3 CIICAYIONNX (QYHKIHHA U TOCTPOUTH MX
rpaduKu:

_1\2
1) y:2x—33/x_2; 2) yz%; 3) y=x+In(cosx).
X —

3aoaua 3

JIBa camoisieTa JETIAT B OJHOW IUIOCKOCTH M HIpAMOJIMHENHO moj yriaoMm 120 rpagycoB u ¢
OJIMHAKOBOM CKOPOCTBbIO VKM /uac . B HEKOTOpPBII MOMEHT OIMH CaMOJET OKa3ajiCsi B TOYKE
MepeceyeHnsl TPaeKTOPHI IBIKEHUS, a BTOPOHM He foneren N0 He€ Ha a xkwm. Ompenenure, depes

CKOJIbKO BPEMEHU MEXKAY CaMOJIETaMU 6y;1eM HaNMCHBIIUM U YEMY PABHO 3TO paCCTOAHHUCE.

3aoaua 4

Hcnons3ys pasenctBo Af ~ df , Beranciuts npubmmxenno f(—1,2), ecmm f(x) =2,

3aoaua 5

Koneco pamuyca a karurcd mo mpsMoi. YTon ¢ moBopoTa Koseca 3a t cekyHA ompenensercs

pasencTBoM ¢ =t+0,5t%. Onpeenure CKOpoCTh U yCKOPEHHE IBHKEHHUS IIEHTPA KOJIeca.

3aoaua 6

CoCTaBUThL YpaBHEHHs KacaTelIbHOW U HOPMaIM K KPMBOH, KOTOpasi Ha3blBaeTCs pa3sBePTKOM Kpyra
. . T
u onuckiBaeTcs ypasHenmsamu X = a(Cost +tsint), y=a(sint —tcost) s eé rouxec t = r

Crnenatb 4yeprex.
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auci. MaTeMaTUYeCKUI aHaIu3, 4acTh 2

PI'P «Ilpuioxenus nuddepeHIHATBLHOTO U HHTErPAJIBLHOI0 MCYUCIeHMI PYyHKIUI O1HOM
nepemMeHHOI», yacTh 1

Bapuanrt 32

3aoaua 1

Haiitn HauGonpliee u HauMeHbllee 3HaueHHss (QyHKouu Y= f(X) Ha 3aMKHYTOM NpPOMEXYTKE,
MIOCTPOMB €€ rpaduK Ha ITOM NPOMEKYTKE, eciu Y =l—$’/ (x-4)*, xe[-1 5].

3adaua 2
[IpoBecTH MoTHOE MCCIIEOBAHNE CBOMCTB KAXKAOH N3 CIICAYIONNX (QYHKIHHA U TOCTPOUTE MX
rpaduKu:

x—1)? 3-x? _X
1)y:—(2 ) 2 y= : 3) y=x%".
x“+1 X+2

3aodaua 3

OnpenenuTe pa3Mepbl OTKPBITOTO OacceiiHa 00bEMoM 32 Mmc KBaJIPATHBIM THOM TakK, YTOOBI Ha

OOJIMIIOBKY €ro CTeH M [THA MOILUTO HANMEHBIIIee KOJIMYECTBO MaTepHaa.
3aoaua 4
HUcnons3yst paenctBo Af ~ df , Beramcnuts npubmmkerro c0s100°.

3aoaua 5

Bpamaromeecss MaxoBoe KOJIECO, 3afepKUBAEMOE TOPMO30M, 3a t CeKyH] MOBOPAaUMBAETCS HA yrol
p=a+bt—ct®, rae a,b,c - nonoxurenbHBe MOCTOAHHBIE. ONpEAENUTE YIIOBYIO CKOPOCTh M
yCKOpeHHe BpalleHus. B kakoil MOMEHT BpeMEHHU KOJIECO OCTaHOBUTCSA?
3aoaua 6

2 2z 2
CoCTaBHTh ypaBHEHHUs KacaTeIbHOH 1 HOpManu K acTpoune X° + y3 =a® BTouKaAX e

niepeceyeHus ¢ npsiMoit y = X . Crenathb 4epTex.
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nuci. MaremaTuyeckuid aHainus, 4acTh 2

PI'P «Ilpuioxenus quddepeHuHaIbHOT0 U HHTErPAJIBHOI0 HCYUCICHHI (PYHKIMH OXHOM
nepeMeHHO», 4acThb 1

Bapuanr 33

3aoaua 1
Haiitn HauGonpliee ¥ HauMeHblnee 3HaueHHss (QyHKouu Y= f(X) Ha 3aMKHYTOM NPOMEXYTKe,

1+Inx
MOCTPOMB ¢ rpadrK Ha ITOM IPOMEKyTKe, ecin Y = ———, X €[0,5; 3].
X

3adaua 2
[IpoBecTy MoTHOE HCCIIEAOBAHNE CBOMCTB KXKIOH U3 CIEAYIOMUX (DYHKIIUH U IIOCTPOUTH MX

rpaduKu:
2
yy=2 gy X 3) y=xe".
x+2 X—2

3aoaua 3

BoxoBrie CTOPOHBI 1 MCHBIICEC OCHOBAHUC TPANICIIUN PABHBI 110 10 CaHTUMCETPOB. OHpeZ[eJ'II/ITB eé

OoJIbliIce OCHOBAHUE TaK, YTOOBI IUIOLIA/b TPACHUH OblIa HANOOIBILICH.
3aoaua 4
HUcnons3yst paserctBo Af ~df |, Berunciurs npubnmxenno sinl100°.

3aoaua 5

BeHHTHBII CHAPST BHIOGPOIICH BEPTHKATHHO BBEPX C HAYATBHOM CKOPOCTBIO @ M/cex. OnpeenuTs, |

h—la KaKOH BBICOTE X OH 6y,Z[€T HaXO0OWUTLCA UC€PE3 t CCKYHI. ‘-Iepe3 CKOJIBKO CCKYHI CHApsQ

Mpumeuanune [BK2]:

Mpumeuanne [BK3]:

JIOCTUTHET HauBBICIICH TOUKH U HA KAKOM PacCTOAHUU OT 3emin?

3aoaua 6

OnpeenuTh yro, Mo KOTOPBIM TiepeceKatotcs Juuul X° +Yy> =5 u y* = 4x. Cienath 4epTex.
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