6a30BbIfl ypOBEHb

ElF3 2017 3AJAYA 14
MATEMATUNKA

3AJAYA 7

npouNbHbIN YPOBEHb

MATEMATWKA

npocgunbHbIN
ypOBeHb

3AAYA 7

0a30Bblif ypoBeHb

3A0AYA 14

W. B. Awenko,
M. U. 3axapos

FrEOMETPUYECKUN
CMbICA
NPOU3BOAHOMN

PABOYAA TETPAAD




'OTOBMMCA K EI'D

W. B. Amenko, I1. M. 3axapos

EI'D 2017. MaTeMmaTuKa

['eoMeTpHUYECKUM CMBIC IPOXU3BOAHOMN

3azava 7 (mpobuibHBINM YPOBEHD)

3azayva 14 (6a30BBIHM YpOBEHbD)

Pabouas TeTpaJb

[Mox pepakuueit Y. B. AueHko

V3panue cooTBeTcTBYeT PesepasbHOMY rocysapCTBEHHOMY
obpasoBarenbHOMY cTaHzapry (®TOC)

MockBa
WzparenbctBo MITHMO
2017



VK 373:51
BBK 22.1472
97

fAmenkxo U.B., 3axapos II. U.

A97 EI'D 2017. MaTremaTuka. [eoMeTpuiecKuii CMBICI IIPOM3-
BOZIHOM. 3aziaua 7 (mpoduibHBINM ypoBeHb). 3agada 14 (6a-
30BBIH ypoBeHb). Pabouas Tetpazp / Ilox pex. Y. B. AmeH-
ko. — M.: MIJHMO, 2017. — 96 c.

ISBN 978-5-4439-1077-2

Pa6ouas TeTpazp 1o MaTeMaTtHke cepuu «EI'D 2017. MaTeMaTHKa» OpH-
€HTHpOBaHa Ha IIOATOTOBKY yJallluXcs cTapllei IIKOoIbl K YCIeIIHON cjaue
€/IMHOTO0 rOCyAapCTBEHHOIO dK3aMeHa 1o MaTeMaTuke B 2017 rozy mo 6a3o-
BOMy ¥ IPOGHILHOMY yPOBHAM. B paGoueii TeTpaiy IpeACTaBIeHbI 3a1a4n
10 OZIHOM MO3ULIMK KOHTPObHBIX U3MepUTeIbHBIX MaTepuanos EI'D-2017.

Ha pa3nnyHbIx dTanax obydeHus nocobrie NOMOKeT 06eCIednTh yPOB-
HEeBBIH 110AX0/, K OPTaHMU3aUXY IIOBTOPEHUA, OCYLIeCTBUTh KOHTPOJIb U Ca-
MOKOHTPOJIb 3HaHUI 110 3aZla4aM, NOCBAIIEHHBIM FeOMeTPU4eCKOMY CMBbIC-
Jly IpOU3BOAHON. PabGoyas TeTpasb OpUEHTHUPOBAHA HA OAUH y4eOHBIH rog,
OZIHAKO TIPU HEOOXOAUMOCTH I03BOJIUT B KpaT4aiIine CPOKHU BOCIIONTHUTD
npo6esibl B 3HAHUAX BBIITyCKHUKA.

TeTpazab npegHasHaueHa /1A yYaIUXCA cTapIleli IKoIbI, yuuTesei Ma-
TEMaTHKU, POAUTENIEH.

V3panue cooTBeTcTByeT PesiepanbHOMY rocysapcTBeHHOMY 06pa3oBa-
TesbHOMY cTaHzapty (®rocC).

BBK 22.1a72

Ilpukaszom N°729 Munucmepcmea obpasoganus u Hayku Poccutickoil Pede-
payuu Mockogckutl yeHmp HenpepbleHo20 MAMeMamuueckozo 06pazoeaHus
BKJIIOUEH 8 NepeueHb 0P2aHU3AYULL, OCYUWeCMBAIWUX U30AHUe YUeOHbIX No-
cobuil, donyueHHbLX K UCNONB308AHUI 8 06PA308AMeENILHOM Npoyecce.

© Awmenko U. B., 3axapos II. U., 2017.
ISBN 978-5-4439-1077-2 © MILIHMO, 2017.



OT peaakTopa cepum

[pexxzie 4eM BBl HAYHETE pabOTaTh C TETPAAAMU, AAJUM HEKOTOPHIE TIOSICHEHUA U COBETHL

[Lnanupyetcs, uto B 2017 roay y Bac 6yZieT BO3MOXKHOCTh BRIOpaTh YPOBEHb SK3aMeHa 110
MaTeMaTHKe — 6a30BBINM WM MPOPWIbHBINA. BapuaHT 6a30BOT0 YpOBHS GYZET COCTOATH U3
20 3ajay, mMpoBepsIoMKuX ocBoeHre PesepasbHOTO rOCyAapCTBEHHOTO 06pa30BaTEIbHOTO
cTaHZapTa Ha 6a30BOM ypOBHE.

BapuanT EI'D mpodmibHOTO YPOBHA COCTOUT U3 ABYX YacTel. [lepBas 4acTh COAEPXKUT
8 3azaHuii 6a30BOTO YPOBHS CJOKHOCTH IO OCHOBHBIM TE€MaM INKOJIbHOM IIPOTpaMMBI,
BKJIIOUAA MPaKTUKO-OPUEHTUPOBAHHbBIE 3a/laHUA C KpaTKUM OTBETOM. BTopas JacTh cocTo-
uT u3 11 6osee CIOKHBIX 3aflaHUI TI0 KYpCy MaTeMaTUKHU CPEIHEH IIKOMbI; M3 HUX YeThIpe
C KpaTKUM OTBeToM (3azanusa 9—12) u ceMb ¢ pasBepHyThIM OTBeTOM (3aganusa 13—19).

Pabouue TeTpasu OPraHNU30BaHbI B COOTBETCTBUHU CO CTPYKTYPOU dK3aMeHA U TO3BOJIAT
BaM IIOATOTOBUTHCS K BBIIOJIHEHUIO BCEX 3aJlaHUM C KPaTKUM OTBETOM, BHIABUTH U yCTpa-
HUTbH IPOOEJbI B CBOUX 3HAHUAX.

[TpoduabHBIM ypOBEHb MpeAHAa3HaueH, B TIEPBYIO OYepeab, A TeX, KOMy MaTeMaTHKa
TpebyeTcs MpU MOCTYIUIEHUH B By3. EC/i BB OpHEHTHpYeTECh Ha 3TOT YPOBEHb, TO TOHUMA-
eTe, YTO Hy)KHO yMeTh pelllaTh BCe 33laHUs C KPaTKUM OTBETOM — BeZlb Ha pellleHe TaKoi
3a/layy U BIMCHIBaHME OTBETA B JIMCT Ha SK3aMeHe ViiZleT MeHbllle BpeMeHM, YeM Ha 3a/laHue
C Pa3BEpPHYTHIM pellleHreM; OOUAHO TEPATDH OB 13-32 ONMTMOOK B OTHOCUTENBHO IPOCTHIX
3a/1avyax.

Kpome Toro, TpeHHPOBKa Ha IPOCTHIX 3aJa4ax MO3BOJUT BaM M306eXKaTb TEXHUYECKUX
OITMOOK Y MPU PEIIeHUH 33/1a4 C IIOJHBIM PeIeHUEM.

Paboty c TeTpaZpio CleAyeT HavyaTh C BBIMIOJHEHHS AUArHOCTHYECKOH paboThHl. 3aTeM
PEKOMeH/lyeTCA IIPOYUTATh pellleHNd 3aad, CPaBHUTh CBOU PELIeHUs C pelIeHUAMHU, IpUBe-
JEéHHBIMU B kHUTe. Ec/iu Kakaf-To 3a/jaya Wik TeMa BBI3BIBAeT 3aTPyJHEHU, CIeAyeT IOoCIe
TIOBTOPEHMA MaTepHaja BBIIIOJHUTh TeMaTU4ecKre TPEHUHTHU.

[l 3aBepiiIaolnero KOHTPOJIsi TOTOBHOCTU K BBITIOJIHEHUIO 33/IaHUM COOTBETCTBYIOIIEH
no3unyu EI'D cryat AnarHocThuyeckre paboThl, pasMenéHHbIE B KOHIlE TETPAU.

Pabora c ceprell pabouyux TeTpazel Ay MoAroTOBKH K EI'D Mo MaTeMaTHhKe MO3BOJIUT
BBIIBUTh U B KpaTJaHIlve CPOKU JUKBUJHUPOBATh MPOOEBI B 3HAHUAX, HO HE MOXKET 3aMe-
HUTh CUCTEMaTUYeCKOTO U3yuyeHHU MaTeMaTUKU.

Kenaem ycnexa!



OTBeTHL:

O6paser; HaUCaHUA:

JduarHocruyeckas pa60Ta

1. Ha pucyHke uzobpakeH rpadpuk GyHKUNH y = f (x) ¥ KacaTesb-
Has K HEMY B TouKe ¢ abcuuccoii x,. Haligure 3HaueHMe pous-
BOZHOM PyHKuMM f(X) B TOUKE X.

y

oy = = =
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7

2. Ha pucyHke usobpaxkeH rpadpuk ¢yHKIMM y = f(x) U Kaca-
TeJIbHAsA K HEMY B TOUKe C abcriccoii x,,. Hatiznte 3HaueHMe mpo-
U3BOAHOMN QYHKIMU f(X) B TOUKE X.
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,ZIHCIZHOCTTIHI{CCKCLH pa6oma

3. lpsamas, nzobpakeHHasA HA PUCYHKe, ABIAETCS IpadUKOM Of-
HOH U3 IepBoo6pasHbIX GyHKImMHU ¥ = f (x). Hatiaute f(1).

y

01

4. Ha pucynke usobpaxkeH rpaduk ¢yukuuu f(x). KacarenbHas
K 3TOMY rpaduKy, IpOBeieHHAas B TOUKe C abCIuccoi 4, TPOXOAUT
Yyepes HavajI0 KoopauHaT. Haiigure f(4).

y

y=f)
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OTBeTHL:

O6paser HaTMCAHYS:



OTBeTHL:

O6paser; HaUCaHUA:

,ZIHCIZHOCTTIHI{CCKCLR pa6oma

5. Ha pucyHke uzobpaxeH rpadpuk ¢yHkumu y = f (x), onpeze-
JleHHOHN Ha uHTepBasie (—8; 3). OnpezennuTe KOMUYECTBO LIEJbIX
4Kcen X;, 1A KOTOPHIX f'(X;) OTpUIAaTEIbHO.
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K 3amauam 5, 6, 7

6. Ha pucynke usobpaxen rpadux ¢yHKImu y = f(x), omnpeze-
JleHHOW Ha wHTepBajne (—8;3). HailiznTe KoiMM4ecTBO TOYEK, B
KOTOPBIX Ipou3BoAHas GyHkuu f (x) paBHa 0.

7. Ha pucynke uzobpaxeH rpa¢uk ¢yHkuuu y = f(x), omnpeze-
JleHHOW Ha wHTepBajne (—8;3). HailiznTe KonMndecTBO TOYEK, B
KOTOPBIX KacaTeJlbHas K rpadpuky GyHKIINY TapaliebHa IPIMOi
y=18.



,[[HCIZHOCTTIHI{CCKCLH pa6oma

8. Ha pucynke usobpaxeH rpaduk y = F(x) opHOU U3 mepBo-
00pa3HBIX HEKOTOPOU QYHKIIUU f, ONpeZieIEeHHON Ha WHTepBaJie
(—6; 8). OnpegenuTe KOJIUYECTBO LIEJIBIX YUCEI X;, AJIS KOTOPBIX
f (x;) mONMOXKUTENBHO.
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K 3agauam 8, 9

9. Ha pucynke uzobpaxeH rpadux y = F(x) ogHOI U3 mepBO-
00pasHBIX HEKOTOPOH GYHKIIUU f, OlpeZieIeHHON HAa MHTepBaJie
(—6; 8). HatizuTe KOTMYECTBO TOYEK, B KOTOPHIX f(x) =0.

10. Ha pucyHke nzobpakeH rpapuk Iporu3BogHOM GyHKIHMY f (X)),
onpezeneHHoM Ha uHTepBaie (—8;5). B kakoil Touke oTpeska
[0; 4] dynKIUA f(X) IpUHUMaeT HaUMeHbIIIee 3HaYeHNEe?
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OTBeTHL:

10

O6paser HaTMCAHYS:



11

OTBeTHL:

12

13

O6paser; HaUCaHUA:

,ZIHCIZHOCTTIHHCCKCLH pa6oma

11. Ha pucyHke uzobpaxkeH rpadyk Mpou3BogHOU GyHKIMH f (X)),
onpezeseHHON Ha uHTepBase (—7; 5). HaliguTte TouKy akcTpeMy-
Ma QyHKIUA f (Xx), IpUHAZAJIEKAIIYIO OTpe3Ky [—6; 4].
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12. Ha pucytke uzobpakeH rpapuk Mpou3BogHOM GyHKIMU f (X)),
omnpeziesieHHON Ha wHTepBasie (—3; 8). HaliznTe KOMUMYECTBO TO-

yek MakcumyMa GyHkimu f (x), IpuHazyekammx otpesky [—2; 7].
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K 3azavam 12, 13

13. Ha pucynke uzobpaskeH rpapuk mporu3BogHOUN GyHKIMH f (X)),
onpezeneHHOM Ha uHTepBasie (—3;8). HalisuTe HmpoMexyTKU
yobiBanusa ¢yHKIUU f(x). B OTBeTe yKaKUTe CyMMy LIeJIBIX YU-
CeJ1, BXOJSIINUX B 3TU IPOMEXYTKH.



,ZIHCIZHOCTTIHI{CCKCLH pa6oma

14. Ha pricyHKe n306paskeH rpapuk pon3BofgHON GyHKINU f (X)),
ompezieneHHON Ha uHTepBasie (—11;3). HalizuTe mpoMexyTKu
Bo3pactaHusa GyHKIUHU f(x). B 0TBeTe yKaKuTe JIMHY HanubOJb-
IIero U3 HUX.
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K 3agauam 14, 15

15. Ha pucyHke u3o6paskeH rpapuk mpou3BogHoM GyHKIMHU f (X)),
omnpezenieHHON Ha nHTepBase (—11; 3). HalizuTe KOMMYECTBO Ta-
KHUX YHCEN X;, YTO KacaTejbHas K rpaduky GyHKIHMH f (X) B TOUKe
¢ abcryccol x; mapaiesibHa npsAMou y = 3x — 11 wiu coBmazaeT
c Hell.

16. Ha pucynke nsobpakeH rpapux npousBogHoi ¢yHkuuu f (x),
oTmpefeneHHoOM Ha uHTepBasne (—5; 3). HatizuTe abciiyccy TOUYKY,
B KOTOPO¥H KacaTelbHaA K rpaduky GyHkuuu f(x) mapasiienbHa
psAMOH y = 2x + 7 WK coBIIajaeT ¢ Hell.

y

/|

y = fi(x)

OTBeTHL:

14

15

16

O6paser HaTMCAHYS:



17

OTBeTHL:

18

19

20

21

O6paser; HaUCaHUA:

JAuazHocmuueckas paboma
17. Tlpamasa y = 4x + 13 mapasurenbHa KacaTeJbHON K rpaduky
dynkmu y = x? — 3x + 5. HaiiauTe abciuccy TOUKU KacaHus.

18. [Ipsamas y = 2x + 37 sABIsAETCA KacaTeabHOU K rpaduky GyHK-
oy y = x3 4 3x2 — 7x + 10. Haiigure abcryccy TOYKYU KacaHWs.

19. TIpsmas y = 3x + 1 ABnAeTcsa kacaTeabHOU K rpaduky ¢yHK-
IUN Y = ax?+ 2x + 3. Haitaure a.

20. MaTtepuasbHas TOYKa ABWKETCA MPAMOJIUHENHO 110 3aKOHY
x(t) = %t?’ —3t2+2t

(r,ae X — pacCcTossHME OT TOYKM OTCYeTa B MeTpax, t — BpeM B ce-
KyHJaX, U3MEPEHHOE C Ha4YaJjia ILBI/I}KCHI/IH). HaﬁﬂHTe €€ CKOPOCTb
B MOMEHT BpeMEHHU t = 6c.

21. MarepuasbHas TOUKa JBKETCA IPSIMOJIMHENHO 10 3aKOHY
x(t) = %tB —3t>—5t+3

(rme x — paccTogHUe OT TOYKU OTCUeTa B MeTpax, t — BpeM: B
CeKyHZax, U3MepeHHOoe ¢ Hayasa JBIKeHud). B kakoil MoMeHT
BpEeMEHU ee CKOPOCTh ObUTa paBHA 2 M/C?

10



Perttenue 3aza4 1—3 AMarHOCTHYECKOM pabOThI

1. Ha pucyske uzobpaxeH rpaduk ¢pyHkouu y = f(x) u Ka-
caTejpbHasA K HEMy B TOUKe C abciuccolt x,. Haliaute 3HaueHue
pou3BOAHON GYHKIUU f (X) B TOUKE X;.

y

i
=
(=}
I~
=

oy = = =

Y=

~(

7

Pemrenne. 3HaueHMe TPOU3BOAHON GyHKIUU f(X) B TOUKE X,
PaBHO tg @ — YIJIOBOMY KO3GOUITMEHTY KacaTelbHOM, IPOBEEH-
HOH K rpaduky aToii GYHKIMM B AaHHOU Touke. YTOOBI HaAWiTH
yIIoBOM K03 UIIMEHT, BEIOEPEM BE TOYKH A U B, exxaiue Ha

11



Pewenue 3adau 1—3 duaeHocmuueckoil pabomut

KacaTelbHOMN, abCIMCCH U OpAWHATH KOTOPBIX — IleJIble YHCIIa,
MpHUYeM TOYKA A pacIioniokeHa JieBee (ee abcipicca MEHBIIE).

3HakK MpOU3BOAHOU (YIJIOBOTO KO3GUIIHEHTa) MOXKHO OIIpe-
JleIUTh 10 PUCYHKY, HallpuMep, TaK: ecIu KacaTeJbHasa «CMOTPUT
BBEpPX» — TOYKA B JIEXXUT BHIIIE TOYKU A, — TO IPOU3BOAHAA TIO-
JIOXKUTEeJIbHA, ec/ii TouKa B Huke, TO oTpuliaTenbHa (ecau Kaca-
TeJbHas FOPU30HTAaJIbHA, TO IpoU3BoAHaA paBHa 0).

Ternepp omnpezenvM MOAYIb YIIOBoro kKoaddummenra. s
STOT'O IIOCTPOUM TpeyronbHuK ABC (CM. PUCYHOK).

y

TN = f= =

~L

A

C

7

Mogaynb yrioBoro Koadduiimenta 6yzeT paBeH % Hatizem
KOOpZAUHATHI TOYKU A, OIYCTUB NEePHIeHAUKY/SAPH HAa ocu Ox U
Oy (Ha pucyHke Ha c. 11 moka3aHbsl IyHKTUpoM). ViMeeM B mep-
Boi 3agaue: A(—1; —10), B(2; —1) u C(2; —10). Torga amuxa BC
paBHa pa3Hulle opguHaT Todek B u C, To ectb BC=—1—(—10) =
=—-1+10=9, anmuna AC paBHa pasHulie abcrucc Touek C u A,
CA=2—(—1)=241=3. Orcioza “ICKOMOe 3HayeHUe MTPON3BOJ-
HOU paBHO % =3.

Omeem: 3.

B 3azaue 2 BIUMC/IEHUS TPOBOJATCA aHATOTUYHO.

3azaua 2. Omsem: —0,25.

[Ipu pemreHur 3TOY 3aZla4Ml Ba)KHO IIOMHUTbH, YTO TAHT'€HC
OCTPOTO yIJIa MPSIMOYTOJIBHOTO TPEYTOIbHUKA — 3TO OTHOIIIEHUE
MIPOTUBOJIEXKAIIIET0 KaTeTa K MpUieKallleMy, a He OOJbIIero K

12



Pewenue 3adau 1—3 duaeHocmuueckoil pabomawt

MEeHbBIIIEMY U YTO ITPOU3BOAHAS OBIBAET OTPHUIATETHHOH, B OTIHU-
YHe OT TaHTeHCa OCTPOro YIVIa MPSMOYTOIbHOTO TPEYTOMbHUKA.

[Tpu pelleHNH TaKUX 33/1a4 MOXHO HCIIOIb30BaTh CIeAyoIee
paccykJeHue.

Ecniu ypaBHeHMe KacaTenbHOH K IpaduKy GYHKIMU B TOUKE
c abcruccoit x, umeeT BuA ¥y = kx + b, TO 3HaYeHNE TPOU3BOAHOM
B TOYKE X, PaBHO k.

Haiinsa koopauHaTh ABYX ToueK A(X,, ¥,), B(xy, ¥p), Texammumx
Ha KacaTeJbHOM, Mbl MOJKEM HaWUTU k U3 CCTEMBI ypaBHEHUH

Yo =k-x,+D,
y, =k-xp+b.

[Tpu pemeHuu 3azauu 3 ciefyeT BOCHONb30BATHCA TEM, YTO
IO OIIpeZieNeHuI0 nepBoobpasHoi dynknuu F/(x) = f(x). Takum
obpasom f(3) =F/(3). Tak kak rpadpuxom F (x) ABngeTcsa npsaMasd,
TO 3HaYeHUEM IIPOM3BOAHON GyHKINU F B KaXKAOH TOUKe OyZeT
YIIOBOU KO3GGUIMEHT 3TOU MpAMOi. OH CYMTAETCSA TaK JKe, KaK
B IpeAbIAymux 3azavax. Otkyza f(3) =—1.

13



T1.1

OTBeTHL:

T1.2

O6paser; HaUCaHUA:

TpenupoBoyHas pa6ora 1

T1.1. Ha pucynke u3obpaxeH rpa¢uk ¢yHKumu y = f(x) u Ka-
caTesJibHasA K HEMY B TOYKe ¢ abcliuccoi x,. Haiizure 3HaveHUMe
Mpou3BOAHON GYHKIMU f(X) B TOUKE X.

y

Ny = f(0)

"
=

Xo |

{)1
\

T1.2. Ha pucyHke usobpaxkeH rpaduk ¢yHkimu y = f(x) u Ka-
caTesJibHasA K HEMY B TOYKe ¢ abcluccoi x,. Haiiaure 3HaveHUMe
Mpou3BOAHON GYHKIMU f (X) B TOUKE X.

y
1
Xo X
RN
' L
|
,/
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Tperuposounas paboma 1

T1.3. Ha pucyHke usobpaxeH rpadpuk GyHKIuu y = f(x) u Ka-
caTesibHasA K HEMy B TOouykKe ¢ abcmuccoit x,. HalizuTe 3HaueHue
pou3BoAHON GyHKIMHU f(X) B TOUKE Xj.

y

1
L

\y =/

oquO\
w \

T1.4. Ha pucyHke usobpakeH rpadpux ¢yHKImu y = f(x) U Ka-
caTesbHasA K HEMYy B Touyke ¢ abcmuccoit x,. HalizuTe 3HaueHue
pou3BoAHON PyHKIMU f(X) B TOUKE Xj.

Y
y=f& |
\_ [ AN«
LN A ] 1Y
N/
\\
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OTBeTHL:

T1.3

T1.4

O6paser HaTMCAHYS:



T1.5

OTBeTHL:

T1.6

O6paser; HaUCaHUA:

Tperuposounas paboma 1

T1.5. [Ipsmas, n3obpa’keHHasE Ha PUCYHKe, SIBJsIeTCA rpadUKOM
OHOM U3 epBoobpasHbIx GyHKIMK ¥ = f (x). Haiigure f(2).

y

y=FEX)

T1.6. IIpsamas, usobpaskeHHass Ha PUCYHKe, ABIAETCA rpapUKOM
OHOM U3 epBoobpasHbIx GyHKIMK y = f (x). Haiigure f(2).

y
/I
/
»
Wi B R
V
1
/ X
P 0 1
y
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PeliieHue 3a7a4u 4 UArHOCTHYECKOM PabOThI

4. Ha pucyHke usobpaxxeH rpadux ¢yakiuu f (x). Kacarens-
Hasi K 9TOMY rpaduKy, IPOBeJeHHasA B TOUKe ¢ abCIuccoi 4, mpo-
XOZAWT Yepes Havajio KoopauHat. Haitaure f/(4).

y

y=fx)

1
Az

01

|

4

I

T

Pemenue. Ecin kacaTesbHas POXOAUT Yepe3 HAYamo KOOp-
JVHAT, TO MOXKHO M300pa3uTh ee Ha PUCYHKE, TIPOBEAs MPAMYIO
yepe3 HavaJo KOOPAWHAT M TOUKY KacaHusl. /lanee pemieHne 3a7a-
YUY aHAJIOTUYHO pelleHuIo 3a4a4d 1—3. B kayecTBe TOYeK ¢ LieJio-
YHCIeHHBIMU KOOpAUHATaMHU, JIeXKallluX Ha KacaTeJIbHON, MOXKHO
B3ATb HayaJo KOOPAWHAT U TOUKY KacaHUs.

y

y=f)

Omeem: 1,5.

17



T2.1

OTBeTHL:

T2.2

O6paser; HaUCaHUA:

TpeHupoBoyHas pa6ora 2

T2.1. Ha pucynke uzobpaxeH rpa¢uk ¢ynkumu f (x). Kacarens-
Has K 3ToMy rpaduky, MpoBeZieHHas: B TOUKe C abCcuuccoit 2, mpo-
XOAWT Yepes HavajIo KoopAauHat. Haiigure f7(2).

y
L]
y =1l
y
_//
i} X
01 2
| |
[

T2.2. Ha pucyuke uzobpaskeH rpadpuk dynxiuu f (x). Kacatens-
Hasg K 3ToMy rpaduKy, MpOBeZieHHAs B TOYKe ¢ abciuccoit —4,
MIPOXOAUT Yepes Hadajlo KoopAauHat. Haligure f/(—4).

y
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Tpenuposounas paboma 2

T2.3. Ha pucynke uzobpakeH rpadpuk pynknuu f (x). KacaTtenn-
Has K 3ToMy rpaduky, mpoBeZieHHasA B TOYKe ¢ abciuccon —1,
MIPOXOAUT Yepes Hauajlo KoopAauHat. Haligure f/(—1).

y
o
y=fx

AN

1100

|
N

—t =

T2.4. Ha pucynxke uzobpaxeH rpaduk ¢yukunn f (x). Kacatens-
Has K 3ToMy rpaduKy, IpOBeAEeHHAs B TOUYKe ¢ abCIfuccoii 4, mpo-
XOZAWT Yepes Havajio KoopauHat. Haitaure f/(4).

y
L
y=ft) L+

L~
/./

[y
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OTBeTHL:

T2.3

T2.4

O6paser HaTMCAHYS:



T2.5

OTBeTHL:

O6paser; HaUCaHUA:

Tpenuposounas paboma 2

T2.5. Ha pucynke nzobpakeH rpadpux ¢pyHknuu f (x). Kacarens-
Hasg K 9TOMy rpaduKy, IpoBeZleHHas B TOuke c abcruccoil —4,
MIPOXOAUT Yepes Hauajlo KoopAuHat. Haligure f/(—4).

y

N\ =Fx

i

20



PellieHHe 3a7la4y 5 AUAarHOCTUIECKOH PabOThI

5. Ha pucyHke usobpaxeH rpa¢puk ¢pyHkmu y = f(x), omnpe-
JeneHHo Ha uHTepBase (—8; 3). OnpeenuTe KOTUIECTBO ITETbIX
qucesn X;, /11 KOTOphIX f'(X;) OTpUIaTENbHO.

y

| |

Ef (x)l
\ [\
\ [T 1\
8

—
\\\ (@) —_
L

Pentenue. PenmiM 3Ty 3aZady, BOCIOMb30BaBIINCH CIIEAYIO-
muM yTBepxkaeHueM. I[lpousBogHasn auddepeHmmpyeMoir GyHK-
[[UU Ha IPOMEXYTKe YOhIBaHUA (BO3pacTaHNsA) HEMIOIOXKUTETbHA
(HeoTpuIaTeNbHA) . 3HAYUT, HEOOXOAUMO BBIIEIUTH IPOMEKYTKH
y6beiBaHUsA GYHKIMY U COCIUTATH KOMTUIECTBO IIEBIX YUCET, TIPH-
HaZJIEXKAIIUX 3TUM POMeKyTKaM. [IpuieM pou3BogHas paBHA
HYJTIO Ha KOHIIaX 3TUX IIPOMEXKYTKOB, 3HAYUT, HYXKHO OpaTh TOJb-
KO BHYTpPEHHHE TOYKH IIPOMEXKYTKOB.

y

y=fx)
\ II X

Omeem: 4.

[Tpu pelreHWM 3TOU 3aZia4u BAXKHO HE OLIMOUTHCS B TOM, Ka-
KUe Mbl TOYKH UIIEM, C MOMOKUTETbHON IIPOU3BOJHOMN WU C OT-
pULIaTeIbHOM, AJIs 3TOTO MOXKHO B YCJIOBUH 3a/]aYyl NMOAYEPKHYTh
COOTBETCTBYIOIIEE CJIOBO.
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T3.1

OTBeTHL:

T3.2

O6paser; HaUCaHUA:

TpeHupoBouHas pabora 3

T3.1. Ha pucyHke nzobpakeH rpaduk ¢yHKumu y = f (x), ompe-
JlefleHHoY Ha uHTepBase (—8; 5). OnpeaenuTe KOMMYECTBO Le/IbIX
qucesn X;, /11 KOTOphIX f’(X;) OTpUIaTeNbHO.

y

Y=

N

—_
U1+—==T

T3.2. Ha pucytke nsobpaken rpaduk ¢yHkuuu y = f(x), omnpe-
ZeJeHHOU Ha uHTepBase (—6; 8). OnpezenuTe KOMMIECTBO [ENbIX
qucesn X;, /11 KOTOphIX f’(X;) OTpUIaTeNbHO.

y
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Tpenuposounas paboma 3

T3.3. Ha pucyHke usobpaxeH rpadpux ¢pyHkiuu y = f (x), ompe-
JeneHHoU Ha uHTepBase (—1; 13). OmpezenuTe KOIUYECTBO lie-
JIBIX 9HCENI X;, U1 KOTOPHIX f'(x;) OTpUIATENbHO.

[\ =
/I 1N\ /
b / \ /
: 0 13 P
M |/ N/
/ AV

T3.4. Ha pucynke uzobpaxeH rpadux oyHkiuu y = f(x), ompe-
JeneHHoU Ha uHTepBase (—1; 12). OnmpeaenuTe KOIUYECTBO lie-
JIBIX 9HCENI X;, I KOTOPHIX f'(x;) OTpUIATENbHO.

Y
|
y=fx |
|
) T /
_1 X
0 12
\ \
\V/
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OTBeTHL:

T3.3

T3.4

O6paser HaTMCAHYS:



OTBeTHL: TpeHupogouHas paboma 3

T3.5 T3.5. Ha pucyHke usobpaxeH rpadux ¢pyHknuu y = f(x), ompe-
JlefleHHOU Ha uHTepBase (—2; 12). OnpezenuTe KOIUYeCTBO lie-
JIBIX 9HCENI X;, I KOTOPHIX f'(x;) OTpUIATENbHO.

y
[
y=f
7 N\
; / \
-2 X
0 12

O6paser; HaUCaHUA:
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PeliiteHue 3a7a4u 6 UArHOCTHYECKOM pPabOThI

6. Ha pucyHke mzobpaxeH rpaduk ¢yHkimu y = f (x), onpe-
JeleHHOU Ha uHTepBase (—8; 3). HaliiuTe KOMMYECTBO TOYEK, B
KOTOPBIX ITpou3BozAHas GyHKuuH f (x) paBHa O.

y
|

(X)l

\ [\
\ [\
8

#
= f

—
\\\ (@) —_
L

Pemrennie. Bo3MOXHBI TpU Ppa3jHyYHBIE «KapTUHKU» (dop-
MaJIbHO TOBOPSI, B OKPECTHOCTH U30JIMPOBAHHOIO HYJISI IPOU3BO/-

HOﬁ, HO TOJIBKO TaKH€ CiIydad U paCCMaTpUBAlOTCA B IIKOJBbHOM
KypcCe€ 1 MOT'YT BCTPETUTHCA Ha BKBaMeHe).

y A

\_/ /N
NS ~ /N "

/ X

B HameM ciydae TpeTuil BapHaHT He BCTpedaeTcs, II03TOMY

OTMETMM Ha PUCYHKe BCe MeCTa, IZle BCTpevaloTcs IepBble JBa
BapHuaHTa, U COCYUTaeM UX KOIUYEeCTBO.
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Pewenue 3adauu 6 duazHocmuueckoil pabomst

[TpomsBozgHaa GyHKIUU B TOUKe X, paBHa O TOrza M TOIBKO
TOTZA, KOIZla KacaTeJbHas K rpaduKy QyHKIIUH, MPOBeJEHHAs B
TOUYKe ¢ abCIUCCON X, ropu3oHTaabHa. OTCIOA CIeAyeT APyron
crioco6 pemreHus 3aa4M — MPWIOKUTH JIMHEHKY WIN Kpai JucTa
6yMaru K puUCyHKY CBepXy FOPHU30HTATBHO (Ha PUCYHKE MTOKa3aHO
IMYHKTUPOM) W, JBUTAs «BHU3», COCUUTATh KOJIUYECTBO TOUEK C
rOPU30HTaIbHOU KacaTelbHOM.

y

<
I
—

_

—d=d=d Wl AL AL

Omeem: 5.

Ecnn mepes Hamu rpaduk IIPAIMOIMHENHOrO ABVKEHUA, TO
BOIIPOC 33/1aYU MpUOOpeTaeT PU3NIECKUA CMBICT, BE/[b 3HAYEHUE
MIPOU3BOAHON B TOYKe OyZeT MIHOBEHHOH CKOPOCTBIO, a TOYKA,
B KOTOPOH NPOU3BOAHAs paBHA HYJIO, COOTBETCTBEHHO TOYKOM
OCTaHOBKU.
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OTBeTHL:

TpenupoBouHasa pabora 4

T4.1. Ha pucyHke uzobpaxeH rpadux ¢yHkuuu y = f(x), onpe- T4.1
JlefleHHoU Ha uHTepBase (—6; 8). HalizuTe KomniecTBO TOYEK, B
KOTOPBIX ITpou3BoAHas ¢yHkIuu f (x) paBHa O.
y
1
y=lfCo_|
/N\ //
/ I\ /
7\ A4
™ 1
6 X
0 8
\INIAL
VvV \/
T4.2. Ha pucyHke n3o06paxeH rpadyK ABIKEHUA TOYKU IO M- T4.2

Moii. I[Io TOpHU3OHTaIN OTIOKEHO BpeMs, MO BEPTUKAIN — pac-

CTOSTHUE /10 TOYKU oTcyeTa. CKOIBKO pa3 3a HabII0gaeMbld IIEpH-
O/l TOYKa OCTaHaBJIMBaJIach?

X

-

O6paser HaTMCAHYS:
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OTBeTHL:

T4.3

T4.4

O6paser; HaUCaHUA:

TpeHnuposouras paboma 4

T4.3. Ha pucynke usobpaxeH rpa¢uk ¢yHKnuu y = f(x), onpe-
JeneHHoU Ha uHTepBaie (—1; 13). HaiizuTe KoIu4ecTBO TOUEK, B
KOTOPBIX ITpou3BozAHas ¢yHKuuH f (x) paBHa O.

y
| 1|
¥ =)

/ 1\
/) I\

T4.4. Ha pucyHke nzobpaxeH rpaduk ABIKEHUA TOYKH IO IIPs-
MoH. ITo ropusoHTanM OTIOXKEHO BpeMd, II0 BepTUKaIl — pac-
CTOSIHUE JI0 TOYKU oTcyeTa. CKOMBKO pa3 3a HabJIoaeMblii iepu-
O/l TOYKa OCTaHAaBJIMBaJIach?

X

=
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TpenuposouHas paboma 4

T4.5. Ha pucyHske usobpaxeH rpaduk JBIDKEHHUS TOYKU IO Mpsi-
Moii. [Io TOPHU30OHTAIN OTIOXKEHO BpeMs, MO BEPTUKAJIM — pac-
CTOSTHHE IO TOYKH oTcueTa. CKOIbKO pa3 3a HabJIr0AaeMblii epu-
07 TOUKA OCTAHABJIMBAIACH?

X
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OTBeTHL:

T4.5

O6paser HaTMCAHYS:



PellieHue 3a7a4u 7 AUArHOCTUYECKOIH PabOThI

7. Ha pucynxke nsobpaxeH rpaduk ¢yHkuuu y = f(x), onpe-
ZeleHHOU Ha uHTepBasie (—8; 3). HaliimTe KOMMYECTBO TOYEK, B
KOTOPBIX KacaTebHasa K rpaduKy GyHKITUY TapajiebHa MPAMOn
y=18.

y

| |

| | |
Y= )

[\
|

\
\
8

L~
s
—

\\\ (@) —_
L

Pemenue. Ipsmasn y = 18 — ropusoHTa bHas, 3HAUUT, €CIU
KacaTeslbHasA K rpaduky QyHKIMU el mapasjienbHa, TO OHa TO-
’Ke Topu3oHTaNbHA. CIesloBaTeIbHO, IPYU PEIIEHUH 3TOU 3a/jaqu
MOXXKHO BOCITOJIb30BaThCA BTOPBIM pPeIleHUEM 33/lau¥l 6, TO eCTh
MIPWIOKUTD JIMHEUKY WIK Kpaii JucTa 6yMaru TOpU30OHTaIbHO U,
JIBUTAs €r0 «BHU3», COCIUTATH KOJTMIECTBO TOUYEK C TOPU30HTANb-
HOI KacaTeJbHOM.

Omeem: 5.
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TpeHupoBouHasa pabora 5

T5.1. Ha pucyHke nzobpakeH rpaduk GyHKumu y = f (x), ompe-
JeneHHoY Ha uHTepBaie (—1; 10). HaiizuTe KomnyecTBO TOYEK, B
KOTOPBIX KacaTelbHas K rpaduKy GyHKITUY TapajuiebHa MPAMOn
y=-3.

y

T5.2. Ha pucyHke usobpaskeH rpadpuk ¢yHKIuu y = f(x), ompe-
JeneHHoY Ha uHTepBaie (—10; 3). HalizuTe KomuyecTBO TOYEK, B
KOTOPBIX KacaTesbHas K rpa¢prKy GYyHKIIUU TTapajulebHa MPSAMOU
y=-3.

Yy
5=
/\
VAN
—-10 ! X
0 3
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OTBeTHL:

T5.1

T5.2

O6paser HaTMCAHYS:



T5.3

OTBeTHL:

T5.4

O6paser; HaUCaHUA:

TpeHupogouHas paboma 5

T5.3. Ha pucyHke usobpaxeH rpa¢pux ¢pyHknuu y = f(x), ompe-
JefeHHoU Ha uHTepBae (—3; 8). HalizuTe KomM4yecTBO TOUEK, B
KOTOPBIX KacaTeslbHasA K rpa¢rKy GYyHKIIUY TapajuiebHa MPAMOU
y=-20.

y

=

N/

T5.4. Ha pucyHke uzobpaxeH rpaduk ¢yHkimu y = f (x), omnpe-
JeneHHoU Ha uHTepBaie (—1; 13). HaiizuTe KoIu4ecTBO TOYEK, B
KOTOPBIX KacaTeJabHas K rpadpuky GyHKINY TapaliebHa IpIMoi
y=20.

y

[REY
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TpenuposouHas paboma 5

T5.5. Ha pucyHke usobpaxeH rpadpux ¢pyHknuu y = f(x), ompe-
JlefleHHoY Ha uHTepBaie (—11; 2). HaiizuTe KomnyecTBO TOYEK, B
KOTOPBIX KacaTesbHasA K rpa¢prKy GYyHKIIUY TapajuiebHa MPAMOU
y=—06.

y
\\y=f(X) A
N \LL L
—11 X

//
I~

//

~

e

N~ | N
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OTBeTHL:

T5.5

O6paser HaTMCAHYS:



PellieHue 3a7a494 8, 9 IMArHOCTHYECKOUM pabOThI

8. Ha pucyHke usobpaxeH rpaduk y =F(x) OZHOH U3 TIEPBO-
00pasHBIX HEKOTOPOH GYHKIIUU f, OlpeZieIeHHON Ha MHTepBasie
(—6; 8). OnpezenuTe KOTUMIECTBO IENBIX YHUCEN X;, AJIT KOTOPBIX
f(x;) monoxuTeNBHO.

y
|

|
"F(x) A

-
\y=
\

rs X

K 3azauyam 8, 9

9 Ha pucyHke nsobpaxen rpa¢uk y =F(x) oxHOI 13 nepBo-
00pa3HBIX HEKOTOPOH PyHKIMU f, ONpesieIeHHON Ha MHTepBaJe
(—6; 8). HatizuTe KOTMYECTBO TOYEK, B KOTOPHIX f (x) =0.

Pemenue. CTOUT OTMETUTD, YTO 110 XOAY pelleHud 3azada 3
He OTVIMYAeTCA OT 337a4 1 11 2. B Hel MBI yIUTBIBAIU, YTO TaK KaK
F(x) — nepBoo6pasnas ¢yukimu f, 7o F'(x) = f(x).

Pemenue 3azau 8 1 9 aHAJIOrMYHO pelleHUAM 3aZa4 5 U 6
JVarHOCTUYeCKOW paboThl. C TOM UMb pasHUIlEH, YTO BMECTO
paccMoTpenust GYHKIIUM U €€ TPOU3BOAHOM, Mbl pacCMaTpHUBaeM
epBo0OPa3HyIo U GYHKITHIO COOTBETCTBEHHO.
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TpeHupoBouHas pabora 6

T6.1. Ha pucyHke n3zobpakeH rpaduk y = F(Xx) oZHOU U3 MepBoO-
00pa3HBIX HEKOTOPOH PYHKIUU f, ONpezieJIEeHHON Ha MHTepBaJie
(—3; 8). OnpezenuTe KOMMYECTBO IIEMBIX YUCEN X;, AJI KOTOPBIX
f(x;) oTpunaTenbHoO.

y

N

™\
\
——
=

[=)
™~
|~

(]

i

T6.2. Ha pucytke usobpaxeH rpaduk y =F (x) ogHOI U3 TIepBO-
00pa3HBIX HEKOTOPOH PYHKIMU f, ONpesieJIEeHHON Ha WHTepBaJie
(—8; 3). OnpezenuTe KOMMYECTBO IIEMBIX YUCEN X;, AJIT KOTOPBIX
f (x;) mONMOXKUTENBHO.

y
||
y'=f(3i<)
/
/I
-8 /, X
A1 D 3
N /
/
/ /
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OTBeTHL:

T6.1

T6.2

O6paser HaTMCAHYS:



T6.3

OTBeTHL:

T6.4

O6paser; HaUCaHUA:

Tpenupogounas paboma 6

T6.3. Ha pucyHke n3obpaxkeH rpa¢uk y =F(x) ogHOH U3 nepBo-
00pa3HBIX HEKOTOPOH PYHKIMU f, ONpezieIeHHON Ha MHTepBaJie
(—=2; 11). OnpezenuTe KOMUYECTBO LEJIBIX YUCEI X;, AJISI KOTOPBIX
f(x;) oTpunaTensHo.

y

\
\
\

y = F(X) \
\ LA\
-2 |\ I\ / x
o [ I/ [\ / 11
N /
\ /

T6.4. Ha pucynke uzobpaxet rpa¢uk y =F(x) ogHOH u3 nepso-
00pa3HBIX HEKOTOPOH PYHKIMU f, ONpezieJIeHHON Ha MHTepBaJie
(—2; 16). HaiiguTe KOIU4YECTBO TOYEK, B KOTOPHIX f (x) =0.

y
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Tpenupogounas paboma 6

T6.5. Ha pucyHke nsobpaxeH rpa¢uk y =F(x) ogHOH U3 nepBo-
00pa3HBIX HEKOTOPOH PYHKIUU f, ONpezieJIEeHHON Ha MHTepBaJie
(—10; 8). HaiiguTe KOJIMYECTBO TOYEK, B KOTOPHIX f (x) =0.

y

I} N=Fx/

I\ JININC [/

T6.6. Ha pucynke usobpaxen rpaduk y =F (x) ofHOI U3 TIepBO-
00pasHBIX HEKOTOPOH GYHKIIUU f, OlpeZieIeHHON Ha MHTepBaJie
(—8; 5). HaiianTe KOMMYECTBO TOYEK, B KOTOPHIX f (x) =0.

y
\ Y =F&)
\ N\ /N
VNN
_8 X
0 5
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OTBeTHL:

T6.5

T6.6

O6paser HaTMCAHYS:



Pertenne 3aza4yu 10 AUarHoCTUIECKOM pPabOTHI

10. Ha pucyHke usobpaxeH rpaduk MpoU3BOAHON GYHKIINU
f(x), onpeznenenHo#t Ha uHTepBase (—8;5). B kako#l Touke OT-
pe3ka [0; 4] f(x) mpuHUMaeT HaUMeHbIIlee 3HaYeHHe?

y
| 1
b/'=f’(aic)
—
/
/ 1
—i8 X
[ } 0 5
\ |/

Pemnienue. ,Z[JIH Ha4va/ia OTMETUM Ha PUCYHKE I'PAHUIIBI OTPE3-
Ka, 0 KOTOpOM HZET p€Yb B YCJIOBUH 3a/ia49U.

Yy
I R I
V=1
=l R
V4
/ 1
_8 - X
b 0 4 5
\ | /

3amMeTuM, 4TO Ha 3TOM OTpe3Ke IPOU3BOAHAA GYHKIIMU II0-
JIOXKUTENbHA, 3HaYUT, caMa QyHKIUA f (X) Bo3pacTaeT, a 3HAUUT,
HavMeHbIllee 3HaYeHNe Ha TOM OTPe3Ke OHA IPUHUMAET B JIEBOM
KOHIIe OTpe3Ka, TO ecTh B Touke 0 (OTMETHM, YTO IIPU 3TOM IIPO-
M3BOAHAS HA 9TOM OTpe3Ke, KaK BUJHO U3 rpaduka, IpuHUMaeT
HavMeHbIllee 3HaUeHUe B TOUKe 1).

Omeem: 0.

B 3Toli 3azaue 0cOOEHHO BAXXHO BHUMATEJNBHO IMPOYUTATH
ycnoBue. Ha pucyHke n3obpaskeH rpaduk MpOU3BOAHOM, 3TO CJIO-
BO INIPU pelleHWH 33Zaul MOXXHO CIelMaJbHO HMOAYEPKHYTH B
YCJIOBHH JJIS1 TOTO, YTOOBI He 3aIIyTaThCA.
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TpeHupoBouHas pabora 7

T7.1. Ha pucyHke nsobpaxkeH rpadux Ipou3BOAHON GYHKIUK
f(x), onpezneneHHol Ha WHTepBaie (—2;9). B Kakol TOuke OT-
pe3ka [3; 8] f(x) npuHUMaeT HaMeHbIIIee 3HAUEHNE?

y

T7.2. Ha pucyHke u3o0pakeH rpaduK NPOU3BOAHOU (GYHKIUU
f(x), onpeznenenHol Ha uHTepBase (—6;5). B kako#l TOuke OT-
pe3ka [—1; 4] f(x) mpuHMMaeT HauMeHbIllee 3HAYEHHNE?

Yy
| =0
\ LA
\/ [\
Vb
-6 X
0 2
\\/\

39

OTBeTHL:

T7.1

T7.2

O6paser HaTMCAHYS:



OTBeTHL: Tpenuposounas paboma 7
T7.3 T7.3. Ha pucyHke usobpaxeH rpaduk IpOH3BOAHON GYHKIINU
f(x), onpeznenenHoit Ha uHTepBane (—8;4). B Kakol TOYKe OT-
pe3ka [—7; —2] f(x) npruHuMaeT HauOOIbIIIee 3HAYEHHE?
y
L
y=f00
[ 1\
A |/ AN
\-
—8 X
o 4
NN | N
T7.4 T7.4. Ha pucyHke nszobpaxeH rpadukK HPOU3BOAHOMN (YHKIIMH

f(x), onpeaenenHoit Ha nHTepBajue (—10; 3). B kako# Touke OT-
pe3ka [—4; —1] f(x) npuHUMaeT HaubOIbIIlee 3HAUYEHHE?

y
I
y=f' 0
\
1
_10 X
0 [ 3
/ —~

O6paser; HaUCaHUA:
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Tpenupogounas paboma 7

T7.5. Ha pucyHke usobpaxeH rpaduk IpOH3BOAHON (GYHKIUK
f(x), onpezneneHHol Ha UHTepBane (—7; 6). B Kakoll TO4ke OT-
pe3ka [—1; 5] f(x) mpuHUMaeT HaMeHbIIIee 3HAYEHHE?

Yy
L
Y=
[\
L1\ )
-7 X
o 6
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OTBeTHL:

T7.5

O6paser HaTMCAHYS:



Pertenue 3aza4u 11 AuarHOCTHYECKOI pabOTHI

11. Ha pucyHke usobpaskeH rpadpuk MpOU3BOAHOMN GYHKIIMHU
f(x), onpeznenenHoit Ha uHTepBane (—7; 5). HaiizuTe TouKy 3Kc-
TpemyMa ¢yHKIUY f (Xx), IpUHAZIEKAILYI0 OTPe3Ky [—6; 4].

y

—_

Pemrenue. /I14 Havyasia OTMETUM Ha PUCYHKE I'PaHUIIBI OTPE3-
Ka, O KOTOpOM HJET p€4Yb B YCJIOBUU 3aJa4U.
y

—_

3ameTHM, 4TO Ha 3TOM OTpe3Ke IIPOM3BOAHAA GYHKIIUU OJUH
pa3 obpamaercsa B 0 (B Touke —3) U IpPH Iepexofie depe3 3Ty
TOYKY MeHsAeT 3HaK, OTKyZa ACHO, YTO TOYKa —3 U eCTh UCKoMasd
TOYKA dKCTpeMyMa GYHKIIMU Ha OTPE3Ke.

Omeem: —3.
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TpeHupoBouHas pabora 8

T8.1. Ha pucyHke n300paskeH rpaduk MPOU3BOAHON (PyHKIUU
f(x), onpezenenHo#t Ha uHTepBase (—8; 3). HalianTe TOUYKY 3KC-
TpemyMa ¢yHKIMHU f (x), IpUHAIEXKAIIYIo OTpe3Ky [—6; 1].

Yy
] |
yi=f'()

\
\

‘\

—

T8.2. Ha pucyHke usobpakeH rpadvk NMPOU3BOAHOU GYHKIIUU
f(x), onpeznenenHoit Ha nHTepBasue (—4; 8). HaiiznTe TOUKy 3KC-
TpemyMa ¢yHKIMHU f (x), IpUHAIEKAILYI0 OTPe3Ky [—2; 6].

Yy
1]
y=f'x)
/ RN
VARY4
_4 - X
0 5
N
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OTBeTHL:

T8.1

T8.2

O6paser HaTMCAHYS:



T8.3

OTBeTHL:

T8.4

O6paser; HaUCaHUA:

Tpenuposouras paboma 8

T8.3. Ha pucyHke n3obpaxkeH rpapuk MpOU3BOAHONU (PYHKIUU
f(x), onpenenenHoil Ha mHTepBase (—1;12). Haiiaute TOUKy
aKkcTpemMyMa GyHKIHMH f (x), IpHUHaZIexamyt orpesky [0; 9].

y

y=f' )/

—

=

T8.4. Ha pucyHke usobparkeH rpadpyk MPOU3BOAHON GYHKIUU
f(x), onpeznenenHoit Ha uHTepBaie (—8; 4). HaiiauTe TouKy 3Kc-
TpeMyMa ¢yHKIMH f (x), IpUHAIeXaIyo oTpe3ky [—5; 3].

Yy
L
Y= f'(0)
[\
v AN
\/ \[ 1,
_8 X
0 4
N | N
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Tpenuposouras paboma 8

T8.5. Ha pucyHke n3obpaxkeH IpapuK MPOU3BOAHOU PyHKIUU
f(x), ompeznenenHo#t Ha uHTepBase (—8; 5). HalianTe TOUYKY 3KC-
TpemyMa ¢yHKIUH f (x), IpUHAZIeXKaIyo oTpesky [—7; 0].

y
\ ¥=F"0
\ /N /T
VNN
s X

\
\'HJ'I
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Perttenue 3aza4u 12 AMarHOCTUYECKOI PabGOThI

12. Ha pucyHke usobpaxeH rpaduk MpOU3BOAHON GYHKIIMHU
f(x), onpeznenenHoi Ha uHTepBaie (—3;8). Hailiznte Kommde-
CTBO TOYEK MaKcUMyMa QyHKIUHA f (), IPUHAAJIEKAIUX OTPE3KY
[—2;7].

Yy
\ Ay =
], N\
3\ /N x
N\D s/ 1 1\ 8
\ / \
\
av \T

Penitennie. B Touke MakcHMyMa ITPOU3BOAHAS QYHKIIUM PaB-
Ha 0 1160 He CyIeCTBYeT. BUHO, YTO TaKUX TOYEK, TIPUHA/IeXKa-
mux otpe3ky [—2; 7], tpu: —1,5; 4,5; 6,5. TIpu atom B Touke 4,5
TIpOM3BOZHAA C/ieBa OTpUllaTesbHa, a CIpaBa MOJOXKUTeNbHA —
9TO TOYKa MUHUMYMa (CM. PUCYHOK CJIeBa).

y y=rf0) Yy
y=f) *
N2
X
Y y=ft
y=f’(X)/
< X \\ X

B Toukax —1,5 u 6,5 mpousBozHaA MeHseT 3HaK C «+» Ha
«—»—3TO TOYKU MaKCUMyMa (CM. pUCYHOK CIIpaBa).
Omesem: 2.
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Pewerue 3adauu 12 duaznHocmuueckoil pabomuwt

[Ipu pelieHUU 3TOH 3aZa4ul IIOMHUMO TOTO, YTO HEOOXOAUMO
obpaTuTh 0cob0e BHUMAHHE Ha TO, YTO 3TO rpadrK MPOU3BOAHON
¥ TOYKU MaKCUMyMa HILyTCs He Ha BCeil 06J1acTH OmpeseeHus,
a Ha OTPE3Ke, Hy»KHO ellle 0c060 OTMETUTh, YTO UIYTCS UMEHHO
TOYKH MaKCUMyMa, a He MUHUMYMa WIH SKCTPEMyMa.
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T9.1

OTBeTHL:

T9.2

O6paser; HaUCaHUA:

TpeHupoBouHas pabora 9

T9.1. Ha pucyHke usobpakeH rpaduk IPOM3BOAHON GYHKIINU
f(x), onpenenenHol Ha uHTepBaie (—10; 8). Haliznte Kommye-
CTBO TOYeK aKcTpemyMa yHKIU f (Xx), IpUHAZIEKANTUX OTPE3-
Ky [-9; 7].

y

L yl= )

/

o
L]
T~
V.
TN
/
y

T9.2. Ha pucyHke nzobpakeH rpaduk IpOU3BOAHON GYHKIINU
f(x), onpeznenenHol Ha UHTepBaie (—6; 18). Haliznte Kommde-
CTBO TOYEK dKcTpeMyMa PyHKIuU f (Xx), IpUHAZJIEKANUX OTPE3-
Ky [-5; 17].

4 1l
Y =1 (x)
/N\ A /TN
e JARNEN / JINC LY \lf N
| D 18|
f \[A / \| / \ [/
/W \V4 1]
\l/ \/
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TpenuposouHas paboma 9

T9.3. Ha pucyHke n3obpakeH rpa¢uk NpousBOgHON QYHKIUN
f(x), onpezsenenHol Ha uHTepBasie (—11; 11). Haiiazure Konude-
CTBO TOYEK dKCTpeMyMa PyHKIUHU f (X), IPUHAZJIEKANUX OTPE3-
Ky [—9; 10].

Y y=f0
MNA
| \ NV IR
| \ JINAR |
A | \ 1 \ |
—171 X
0 11|
=N I \ A \ //
4

T9.4. Ha pucyHke usobpaxeH rpadpux IpousBogHOH (yHKUINUU
f(x), onpeznenenHoit Ha uHTepBane (—4; 20). HalianTe kommde-
CTBO TOYeK dKcTpeMyMa GyHKIUU f (Xx), IpUHAZJIEKANTUX OTPE3-
Ky [0; 18].

Y y = f'(x)
N\ 11\ ~ I\
-+ \ 1 [\ JARN | N .
20|
\ / \ \ / )
\ VvV

T9.5. Ha pucyHke usobpakeH rpaduk MpoU3BOAHOU (GyHKIUU
f(x), onpeznenenHoit Ha uHTepBaine (—13; 8). HalianTe kommde-
CTBO TOYEK MAaKCUMyMa QYyHKIIUH f (X), IPUHAAJIEKAIIUX OTPE3KY
[—8; 6].

| Y
y—-‘—f’&)
N A \
M 7\ M
=13 L x
[ 8 |
i \ / N / 4
\Vj L

49

OTBeTHL:

T9.3

T9.4
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Perttenue 3aza4u 13 AuarHOCTUYECKOI pabOThI

13. Ha pucyHke u3obpaxeH rpaduk MpOU3BOAHOU GYHKIIUMHA
f(x), onpenenennoit Ha uHTepBae (—3; 8). Halizute mpomMexyT-
KU yobiBaHuA QyHKIUU f(x). B OTBETE YKaKUTE CyMMY IIEJBIX
YHUCeJT, BXOJAIINX B 3TH TPOMEKYTKHU.

Y
\ Ly =0
\ 1 [\
3N\ /I \ x
N\ D JARAE:
\ / \
\
av \T

Pemenne. Ha npomexxyTkax ybpiBanus auddepeHIUpyeMoit
¢yukumm f(x) ee MpPOM3BOAHAS HEMOJOXKUTENbHA (HA MpoMe-
JKYTKaX BO3pacTaHUs COOTBETCTBEHHO HEOTpUlaTeslbHa). Y Hac
TAaKUX POMEXYTKOB aBa: [—1,5;4,5] u [6,5; 8), mensie yucina,
BXOJAIIME B 3TU MPOMeXyTkU, — 310 —1; 0; 1; 2; 3; 4; 7, TO ecThb
nckoMas cymma paBHa —14+0+14+2+3+4+7=16.

Omesem: 16.
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TpenupoBouHasa pabora 10

T10.1. Ha pucyHke u3zobpakeH rpaduk IMPOU3BOAHON PyHKIUU
f(x), onpenenenHoi Ha uHTEpBae (—7; 4). HaiizuTe mpoMeKyT-
k¥ y6riBaHuA ¢yHKIMU f(X). B OTBeTe yKaXUTe CyMMY I€JIBIX
qrices, BXOASAIIUX B 3TH IPOMEXKYTKHU.

y=f g
|
\ — Vo

\ /AR

|
N
|~
—
iy
=

T10.2. Ha pucyHke n3obpakeH rpapuK MpOU3BOAHON GYHKIIUU
f(x), onpenenenHoi Ha mHTepBae (—8; 3). HaiiznTe mpoMeKyT-
KM Bo3pacTaHus GyHKIKH f (x). B OTBeTe YKOXKUTE CYMMY LIEJTBIX
Yrices, BXOASAIIUX B 3TH IPOMEXKYTKH.

y

<
Il
'\h
S~
><
p——

[RY
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T10.1

T10.2

O6paser HaTMCAHYS:



OTBeTHL:

T10.3

T10.4

O6paser; HaUCaHUA:

Tperuposouras paboma 10

T10.3. Ha pucyHke n3obpakeH rpaduk MpOU3BOAHON PyHKIUU
f(x), onpenenenHoi Ha uHTEpBae (—3; 8). HaiiznTe mpoMeKyT-
KU yopiBaHUA QyHKIUU f(x). B OTBeTe yKaXKHUTe CyMMY LIEJIBIX
Yrices, BXOASAIIUX B 3TH IPOMEXKYTKHU.

g yi= £

/

/

L
w
=
™\
\
L
=

T10.4. Ha pucyHke mzobpaxeH rpaduk Npou3BOAHONU QYHKINU
f(x), onpenenenHoit Ha uHTepBase (—1;13). Haiigure mpome-
KYTKU Bo3pacTanus ¢yHKuumu f(x). B oTBeTe yKaXuTe CyMMmy
I[eJIBIX YHCesI, BXOAAINX B 9T IIPOMEXKYTKU.

Y Y= f(0

h\ /T N\

/|
Lkl \\// \\
1
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Tperuposounas paboma 10

T10.5. Ha pucyHke n3obpakeH rpaduk MpOU3BOAHON PyHKIUU
f(x), onpenenenHoit Ha mHTepBaie (—2; 11). Haiigure mpome-
XKYTKHU yObpiBaHus GyHKUMM f(x). B OTBeTe yKakKuTe CymMMYy lie-
JIBIX YHICEJ, BXOJSIINX B 3TU IPOMEXYTKH.

y=fa
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Pertienue 3a7la4u 14 AUarHOCTUYECKOH pPabOThI

14. Ha pucyHke usobpaxeH rpaduk IpOM3BOAHON GYHKIINU
f(x), onpenenennoit Ha uHTepBane (—11; 3). Haiizute nmpome-
JKYTKM Bo3pacTaHuss QyHKIMU f(x). B oTBeTe yKaKuTe [JINHY
HauOOJIBIIETO U3 HUX.

y
|

N
\yi=Fe | L

\
\
\
1

[ai

-1

Pemrenue. B 5T0# 3a7aue, Kak U B 3azade 13, He0OXOAMMO
CHavasia HaTH MPOMEXYTKU Bo3pacTaHus GyHKIWM. B Hamem
caydae ux 3: (—11; —101, [—7; —1] u [2; 3), HauboOMbIIyIO AJTHU-
Hy U3 HUX, OYEeBUZHO, UMeeT MPOMeXyToK [—7; —1], ero gnuHa
paBHa —1 —(=7) =6.

Omsem: 6.
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TpenupoBoyHas pabora 11

T11.1. Ha pucyHke usobpakeH rpaduk mMpoU3BOJHOU PyHKIUU
f(x), onpenenenHoit Ha mHTepBaie (—16;2). Haiigure mpome-
JKyTKU yobiBanus GpyHkiuu f(x). B oTBeTe yKakUTe AJMHY Hau-
OOJIBILIETO U3 HUX.

yE ) Y

/ \
/ ./ \
| \

T11.2. Ha pucyHke uzobpaxkeH rpadpuk MpoU3BOAHON GyHKIUM
f(x), onpenenennoil Ha uHTepBane (—12;2). Haiiaute nmpome-
JKYTKM Bo3pacTaHuss QyHKIuU f(x). B oTBeTe yKaKuTe [JINHY
HanOOJIBIIEr0 U3 HUX.

y=f'00 d
/N\
/ Py
/ / A
—12 X
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OTBeTHL:

T11.3

T11.4

O6paser; HaUCaHUA:

Tperuposounas paboma 11

T11.3. Ha pucyHke m3ob6paskeH rpaduK MPOU3BOAHON (PyHKIUU
f(x), onpenenenHoit Ha wHTepBaie (—2;16). Haiigure mpome-
XKyTKHU yobBanus GyHKuHU f(x). B oTBeTe yKakuTe AJMHY HaU-
GOJBIIETO U3 HUX.

Y y=f00

—_

—
[\J//

i \\/"\ !/ \
|/

T11.4. Ha pucyHke nzobpakeH rpaduk MpOU3BOAHON (YHKIHMU
f(x), onpenenenHoit Ha uHTepBasie (—4; 10). Haiigure mpome-
XKYTKU Bo3pacTaHusa ¢yHKIuU f(x). B oTBeTe ykaxuTe JIUHY
HauOOJBIIETO U3 HUX.

¢ = f'()

=
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Tpenuposounas paboma 11

T11.5. Ha pucyHke m3obpaskeH rpaduK MPOU3BOAHON PyHKIUU
f(x), onpenenenHoit Ha uHTepBaie (—1; 14). Haiigure mpome-
XKyTKHU yobBanus GpyHKIuU f(x). B oTBeTe yKakUTe AJMHY HaU-
GOJBIIETO U3 HUX.

y
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Pertienue 3aza4u 15 fuarHOCTUYECKO pabOTHI

15. Ha pucyHke n3obpaxeH rpapuk MpOU3BOAHOU GYHKIIUHA
f(x), onpenenenHol Ha uHTepBaie (—11; 3). Halizute Kommde-
CTBO TaKUX YHCEJ X;, 4YTO KacaTeabHasa K rpaduky dyHkuuu f (x)
B TOYKe C abcIyiccoi Xx; mapasienbHa npsamoi y = 3x — 11 win
coBIaZlaeT C Hel.

y
|

A # |
\y=Feo] L

\
\
\
1

—_

-1

\/ N/

Pemtennie. Eciu kacarenbHas k rpaduky ¢yHkiuu f(x) ma-
pasnenbHa npsaMou y = 3x — 11 uiau coBlafiaeT c HeH, TO ee
yIIoBOM KoagduLreHT paBeH 3, a 3HAYUT, HAM HY>KHO HalTH Ko-
JINYeCTBO TOYeK, B KOTOPHIX Tpou3BogHasa GyHKINH f (Xx) paBHa 3.
Js1 3TOrO Ha rpadUKe MPOU3BOAHOMN MTPOBEAEM FOPU3OHTATHHYIO
4epTy, COOTBETCTBYIOIIYIO 3HAYEHUIO ¥ = 3, U ITOCUUTaeM KOJIU-
YecTBO Touek rpadrka IPOMU3BOAHOMN, JeXKallUX Ha 3TOH JUMHUMU.
B HameMm ciaydae Takux To4ek 6.

J’:f/(x) Yy
|
\a [N G 5
\ [ \ [
VI EAVARR RN/
-11 X
o 3
\/ N/
Omeem: 6.
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TpeHupoBoyHasi pabora 12

T12.1. Ha pucyHke m3zobpakeH rpaduk IMPOU3BOAHON PyHKIUU
f(x), onpeznenenHoit Ha uHTepBane (—7;6). Haiiiure kommde-
CTBO TaKUX YHCEeJ X;, 4YTO KacaTeabHasa K rpaduky oyHkuuu f(x)
B TOuKe ¢ abciuccod x; mapasienbHa IpsaMol y =X — 7 WIN COB-
nazaeT ¢ He|.

Y= f'(0) d

—

T12.2. Ha pucyHke u3obpaskeH rpaduk MPOU3BOAHON PYHKIUU
f(x), onpenenenHoit Ha uHTepBane (—6;8). Haiiaure kommde-
CTBO TaKUX YKCEN X;, YTO KacaTreabHas K rpa¢puky GyHKuuu f (x)
B TOYKe ¢ abCIuCCOd X; mapasuleJibHa IpAMON y = 2x — 5 win
CcoBIIaZlaeT C Hel.

y

\

\ /1 [l
\

6
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OTBeTHL:

T12.3

T12.4

O6paser; HaUCaHUA:

Tperuposounas paboma 12

T12.3. Ha pucyHke n3o6pakeH rpa¢pyk MpOU3BOAHON PYHKIUU
f(x), onpenenenHol Ha uHTepBaie (—10; 2). Haliznte Kommde-
CTBO TaKUX YKCEN X;, YTO KacaTeabHas K rpa¢puky GyHKuuu f (x)
B TOUYKe ¢ abCcuuccol X; mapaiesbHa IpaMoi y = —2x — 11 win
COBIIaZIa€eT C Hel.

=) d
/
\ |
\ TN
_10 X
b [ 2
N L[ NH PN
N\

T12.4. Ha pucyHke usobpakeH rpapuk IPOH3BOAHON GYHKIINU
f(x), onpenenenHoit Ha uHTepBane (—2;9). Haiizute xomude-
CTBO TaKUX YHCEJ X;, 4YTO KacaTeabHasa K rpaduky oyHkuuu f (x)
B TOUYKe ¢ abcluccoll x; mapasuiesbHa IpsaMoi y = —3x — 2 win
COBIIaZlaeT C HeM.

Y =)

=
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Tperuposounas paboma 12

T12.5. Ha pucyHke n3o6pakeH rpadyk MPOU3BOAHON PyHKIUU
f(x), onpexnenenHoit Ha wuHTepBane (—8;5). Haiizure konmde-
CTBO TaKUX YKCEN X;, YTO KacaTreabHas K rpa¢puky GyHKuuu f (x)
B TOYKe C abcCIyccoi X; mapasienbHa npsaMoin y = 3x — 17 win
COBIIaZIaeT C Hel.

y
I
=
/1
e /
/ \ / ./
\ [l
-8 X
0 5
\
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Perttenue 3aza4u 16 AuarHOCTUYECKOI PabGOThI

16. Ha pucyHke u3obpaxkeH rpaduk MpOU3BOAHOU GYHKIIUHA
f(x), ompeznenennoit Ha uHtepBaie (—5; 3). Hatizute abciuccy
TOYKM, B KOTOPOM KacaTenabHas K rpaduky GpyHKiuu f (x) mapa-
JiefibHA MpAMOM y = 2x + 7 WK coBIajaeT ¢ Hel.

y

N

Yy = £

/

Permtenue. Eciu KacaTenpHad K rpaduky ¢yHknuu f (x) ma-
pajuiesbHA IPAMOM y = 2x + 7 WK COBIIaZaeT ¢ Heli, To 3HaYeHue
MIPOM3BOJHOM B TOUYKe KacaHUA paBHO 2. [[Is TOro YTOOH HAWTH
HICKOMYIO abCIyccy, BBISAICHUM, B KaKOM TOYKe 3HAUYEHHUE IPOU3-
BoziHOU ¢yHKIMU f(x) paBHO 2. [l 3TOTO MPOBEZEM TOPHU30H-
TaJbHYIO IPAMYIO ¥ =2 U HaieM abClIUCCy TOYKU TepecedeHus
9TOM TIpsAMOI ¢ TpadpuKoM MpousBogHoM. OHA U GyZeT NCKOMOLA
abCIICCOl TOYKY KacaHUs.

Omsem: —1.
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TpenupoBoyHasa pa6ora 13

T13.1. Ha pucyHke m3obpaskeH rpaduK IMPOU3BOAHON PyHKIIUU
f(x), onpesenenHol Ha UHTepBaie (—6; 3). HaliauTe abcuuccy
TOYKM, B KOTOPOM KacaTenabHas K rpaduky GyHKIuu f (x) mapa-
JieflbHA MpAMOM y = 4x + 12 wiu coBnajaer ¢ Hell.

y

60

<
Il

/
7

—

T13.2. Ha pucyHke usobpakeH rpapuk MpoU3BOZHON GYHKIIUU
f(x), ompeznenenHol Ha untepBane (—3;5). Hatizute abciuccy
TOYKH, B KOTOPOU KacareiabHas K rpaduky yHKIuH f (Xx) mapa-
JieJIbHA MPAMOU y = —4x + 8 wiIn coBnazaeT ¢ Hel.

y

[y
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OTBeTHL:

T13.3

T13.4

O6paser; HaUCaHUA:

Tperuposouras paboma 13

T13.3. Ha pucyHke n3obpakeH rpa¢pyk MpOU3BOAHON PyHKIUU
f(x), onpenenenHoi Ha uHTepBaie (—4; 4). HatiauTe abcruccy
TOYKH, B KOTOPOU KacarenabHas K rpaduky GyHKuu f (x) mapas-
JleJlbHa IpAMOH ¥y = —3x — 11 wiu coBnaziaet ¢ Hell.

y

N

A\

>

T13.4. Ha pucyHke usobpakeH rpaduk IpOU3BOAHOMN GYHKIIUH
f(x), ompeznenennoit Ha uHtepBaie (—5; 3). Hatizute abciuccy
TOYKM, B KOTOPOU KacaTenabHas K rpaduky GyHKiuu f (x) mapa-
JleJIbHA IpAMOM y = 7 — 2X WIU COBIajaeT ¢ Hell.

y

/

yTf )
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Tpernuposounas paboma 13

T13.5. Ha pucyHke n3obpakeH rpadyk MpOU3BOAHON PyHKIUU
f(x), onpenenenHol Ha uHTepBane (—4; 4). HaliauTe abcuuccy
TOYKH, B KOTOPOU KacareiabHas K rpaduky yHKIuH f (Xx) mapas-
JIeJIbHA TIPAMOM Y = X — 14 wim coBajaeT ¢ Hel.

y

65

OTBeTHL:

T13.5

O6paser HaTMCAHYS:



PertteHue 3a7layu 17 fHarHOCTUYECKOI pabOTHI

17. TIpaman y = 4x + 13 napasesnbHa KacaTeIbHOU K rpaduKy
byHKIMH
y = x*—3x+5.

HatiguTe abclpccy TOYKYA KacaHuUs.

Pemenue. Ecnu npsamas mapajienbHa KacaTelbHOW K Trpa-
¢UKy QYHKIIMM B KaKOU-TO Touke (0003HAUMM ee abcuuccy ye-
pes3 Xy), To ee yrmoBoi koadpdunueHnt (B Hamem ciaydae 4) pa-
BeH 3HAYEHUIO IPOU3BOAHOM QYHKINU B TOUKE X. [[pOM3BOAHOM
byHKIMH

f(x) =x2-3x+5

oyzeT GyHKIIUS
f'(x) =2x—3.
3HAYUT, A1 HaXO0XKAEeHUA NCKOMOM TOYKU KacaHUs HeoOXO41uMO,
yToOBI 2X — 3 =4, oTKyZa X =3,5.
Omeem: 3,5.
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TpenupoBoyHas pabora 14

T14.1. [Ipamas y = 6x + 9 napasiesbHa KacaTeJbHOH K rpaduKy
dyHKIIMH
y=x*+7x—6.

HatiguTe abcrpccy TOYKU KacaHuUs.

T14.2. llpsamas y = —5x — 6 mapaiieabHa KacaTeJbHOH K rpadu-
Ky QyHKIMH
y=x*+8x—7.

HatiguTe abcupccy TOYKU KacaHUs.

T14.3. [Ipamas y = —3x + 8 nmapajuiespHa KacaTeabHOH K rpadu-
Ky QyHKIMM
y =x*+7x—6.

HatiguTe abcipccy TOYKYU KacaHuUs.

T14.4. [Ipamas y = 8x + 8 mapauiesnbHa KacaTelbHOH K TpaduKy
dyHKIIMH
y=x%*-3x+8.

Hatigure abcupccy TOYKU KacaHUs.

T14.5. [Ipsamas y = 4x + 9 napaienbHa KacaTelbHOH K TpaduKy
dyHKITUN
y=x*+7x—4.

Hatizure abeiyccy TOYKY KacaHuUs.

67

OTBeTHL:

T14.1

T14.2

T14.3

T14.4

T14.5

O6paser HaTMCAHYS:



PeltteHue 3a7a4u 18 AMarHOCTUYECKOH pPabOThI

18. Ilpsamasa y = 2x + 37 aABisgeTca KacaTeJbHOH K rpaduky
byHKIMH
y = x> +3x*—7x+10.

HatiguTe abcipccy TOYKYA KacaHuUs.

Pemenue. 3aMeTHM, 4TO €C/IU IIpAMad ABJAETCA KacaTelb-
HOH K rpaduKy, TO ee yIIOBOU Ko3$UIIMEHT JOKEeH OBITH pa-
BeH IIPOM3BOZHON (QYHKINM B TOYKe KacaHUA, OTKyAa HMMeeM
3x?+6x—7=2, To ecTb 3x%+ 6x —9 =0, wiu x>+ 2x —3=0.
JTO KBaJpaTHOe ypaBHeHUe HUMeeT JABa kopHA: —3 u 1. Takum
06pa3oM, ecTb [jBe TOYKH, B KOTOPBIX KacaTeJbHas K rpaduky
byHKIIMN

y=x>+3x*-7x+10

UMeET YIJIOBOU K03 uIMeHT, paBHbIHA 2. J[JIs1 TOTO YTOOHI Orpe-
JleJIUTh, B KAKOU M3 3TUX IBYX TOUeK IpsiMas y = 2x + 37 kacaeTcs
rpaduka GyHKIMY, BBIYUCIUM 3HAYeHNA GYHKIUY B 9TUX TOUKAX
Y TIPOBEPUM, VZOBJIETBOPAIOT JU OHU YPaBHEHUIO KacaTeNbHOM.
3HaveHUe QYHKIIUU

y=x>+3x*-7x+10

B Touke —3 paBHO —27 + 27+ 21+ 10=31, a 3HayeHue B TOUKe 1
paBHO 1+ 3 — 7+ 10=7. 3ameTuM, 4TO TOYKA C KOOpAWHATA-
Mu (1; 7) He yZOBIEeTBOPAET YpaBHEHUIO KacaTeJbHOU, TaK Kak
7#2+37. A BoT Touka (—3; 31) ypaBHEHUIO KacaTeJbHOH ya0-
BJIETBOPSIET, TaK Kak —6 + 37 = 31. 3HauuT, rckomas abcrucca
TOYKM KacaHus paBHa —3.

Omeem: —3.
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TpenupoBoyHasa pabora 15
T15.1. TIpamasa
y=-2x-12
SIBJISIETCS KacaTeJNbHOU K Tpaduky GpyHKIUU
y =x>—2x*>—6x—4.
HaiiguTe aGeiuccy TOYKH KacaHusl.

T15.2. ITpamasa
y=-x+4

SIBJISIETCS KacaTeJbHOU K Tpaduky GpyHKIUU
y=x*+x*—x+4.
Hatizure abciyccy TOYKY KacaHUs.

T15.3. Ilpamas
y=x+11

SIBJISIETCS KacaTeJNbHOU K Tpaduky GpyHKIUU
y = x®+5x*+9x+15.
HaiiguTe aGceiuccy TOYKH KacaHus.

T15.4. [Ipamasn
y=-—4x+15

SIBJISIETCS KacaTeJNbHOU K Tpaduky GpyHKIUU
y=x>—6x*+8x+7.
Hatizure abeiyccy TOYKY KacaHUs.

T15.5. TIlpamasa
y=5x+11

SIBJISIETCS KacaTeJNbHOU K Tpaduky GpyHKIUU
¥y =x>+4x*+9x+11.

HatiguTte abcipccy TOYKYU KacaHuUs.
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PertteHue 3a7a4u 19 AUarHOCTUYECKOH PabOTHI

19. llpamas y = 3x + 1 aBngeTca KacaTeNbHOM K rpaduky
dynkuuu y = ax?+ 2x + 3. Haifaure a.

PelteHnie. AHAJIOTUYHO PEIIEHUIO TIPEAbIAYIINEH 3a7a49u TIPo-
r3BozHasA QYHKIIMHM B TOYKE KacaHUA JOKHA COBIAJATh C YIJIO-
BBIM K03 duineHTOM npsmont. OTKyZAa, eciiv 3a X, MPUHSATH abc-

1 o
LIMCCY TOYKM KacaHusd, UMeeM: 2ax; +2=3, T.e. ax; = 3 Hanpem
3HaUeHUe UCXOAHOHM QYHKIMM B TOUKe KacaHUA:

ax12+2x1+3 = %x1+2x1+3 = gx1+3.

Tax xak npamasa y = 3x + 1 —KkacaTejnbHas, UMeeM: gxl +3=

=3x; +1, oTtkyza x; =4. A 3Ha4UUT, a = %
Omegem: 0,125.

HemHoro mo-zgpyromy cieznyeT JelCTBOBaTb, €CIM HeHU3Be-
CTeH Apyroil KoabUIMEHT KBaApaTUdHOU GYHKIMU. PaccMoT-
PUIM BO3MOXKHEIE 33/IaY.

[Mpsamas y =5x — 13 ABysAeTcs KacaTeabHOH K rpaduKy QyHK-
muu y = 2x2 + bx + 37. Haitzure b.

Pemrenue. Ecim x, — abciipcca TOYKM KacaHus, TO 4xy+b =
=5, oTkyza b =5 — 4x,. AHaIOrM4HO NpeAbIAYILIeH 3ajade Hak-
AeM Xo. 2x3 + (5 — 4x0)xo + 37 = 5x, — 13, OTKyza HECIOKHBIMU
npeo6pa3soBaHUAMU NONyYaeM Xy = 25. VIMeeM /Be BO3MOXKHO-
CTH: IIPU X, = —5 umeeM b =25, npu x, =5 umeem b= —15.

Kak BUZHO, 3a7aya MMeeT /iBa peIleHUd, B TaKUX CIydasax
0OBIYHO BBOAUTCA AOIOJHUTEIbHOE YCIOBHe, [I03BOJAONIee OT-
O6pocuTh OAHO U3 HUX. HanpuMep, ycjoBHe TOMOXKUTENIBHOCTH X
WY 3Ha4eHNA QYHKIMY B TOYKe KacaHUA.

CaMBIM IIPOCTHIM CJIy4aeM sBJseTCs cileAyrolas 3ajaja.

[Ipsamas y =4x + 3 ABiAeTCA KacaTeJbHOHM K rpaduky OyHK-
nuH y = x2 — 2x + c. Haitaure c.

Pemrennie. AHAJOTMYHO MPEABIAYIIMM 3aZadyaM OOO03HAYUM
abcryccy TOYKY KacaHUs X, U IPUpaBHAEM 3HAaUeHHe IIPOU3BOJ-
HOH QYHKIIUH B TOUKE X, YIVIOBOMY KO3 PHUITMEHTY KacaTeTbHOM:
2x9—2=4, oTKyZAa X, = 3. 3HaueHNe UCXOAHON PYHKIUU B TOU-
ke 3 paBHO 9 — 6+ c=c+ 3, 3HaunT, c +3 =4 -3 + 3, oTkyza
c=12.
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TpeHupoBouHas pabora 16

T16.1. [Ipaman y = x + 3 ABiAeTcA KacaTeabHOU K rpaduky GpyHK-
IUN Y = ax?+ 3x — 2. Haiigure a.

T16.2. [lpamasa y = 6x — 5 sBJIsAeTCA KacaTeNbHON K Tpaduky
dynkiuu y = 3x2 + bx + 7. Haiigute b, yautsisas, uTo abeipcca
TOYKU KacaHus Oosbie 0.

T16.3. [lpsamasa y = 3x + 4 sABIsAeTCA KacaTeNbHON K Trpaduky
ynkiyu y = 3x? — 3x + c. Haiiaure c.

T16.4. TIpsmas y = x + 4 ABJsIeTCA KacaTelbHOH K rpadpuky GpyHK-
nuu y = ax? — 3x + 5. Haiizure a.

T16.5. Ilpsamas y = 4x — 3 sABJIsAETCA KacaTeNbHOM K Tpaduky
byukuuy y = 8x2 — 12x + c. Haiigure c.
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Pertenue 3aza4u 20 ZMAarHOCTHYECKOM pabOThHI

20. MarepuasnbHas TOUKa JABUKETCSA IPIMOJIUHENHO 110 3aKOHY
x(t) = %t?’ —3t2+2t

(Tme x — paccTosHUE OT TOYKU OTCYETa B METPaX, t — BPEMH B Ce-
KYH/IaX, UI3MEPEHHOe C Hayasa JBmkenus). Haliute ee CKOPOCTh
B MOMEHT BpeMeHU t =6 c.

Pemrenne. Tak KaK MIHOBEHHas CKOPOCTb TOYKU B MOMEHT
BpeMeHHU t, IpU MPAMOIUHENHOM JBIKEHUH, COBepIIaeMOM IO
3aKkoHy X = f(t), paBHa 3HaYE€HUIO TPOU3BOAHON QYHKIMU f MpU
t =t,, ICKOMas CKOPOCTb OyZeT paBHA

%-3-62—3-2-6+2:20 M/c.

Omeem: 20.
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TpeHupoBouHas pabora 17

T17.1. MaTepuanbHas TOYKa JBHKETCA IIPAMOIMHENHO 110 3aKOHY
x(t) = 6t> — 48t +17

(re x — paccTosiHUE OT TOYKYU OTCUeTa B MeTpax, t — BpeM B ce-
KyH/Zax, UI3MepeHHOe C Havasa JBixeHus). Halizure ee ckopocThb
B MOMEHT BpeMeHU t =9 c.

T17.2. MaTepuanbHada TOYKa JBIDKETCA IPAMOIUHENHO 110 3aKOHY
x(t) =2 —4t>+2t+11

(roe x — paccTosiHMe OT TOYKU OTCUeTa B MeTpax, t — BpeMs B ce-
KYH/]ax, U3MepeHHOe C Hauasia JBIKeHusA). Halizure ee ckopocTh
B MOMEHT BpeMeHU t =7 c.

T17.3. MaTepuasbHas TOYKa ABMKETCH IPAMOJIUHENHO M0 3aKOHY
x(t) = =262+ 7t>+4t

(e x — paccTosHUE OT TOYKU OTCYeTa B MeTpax, t — BPEMH B ce-
KYH/IaX, U3MEPEHHOe C Havyasa JBimkenns). Halizure ee CKOpocTh
B MOMEHT BpeMeHU t =2 C.

T17.4. MaTepuanbHasA ToUKa JBMKETCA IPAMOIMHENHO 110 3aKOHY
x(t) = 5t* —4t+16

(rzme x — paccTosaHue OT TOYKU OTCYeTa B MeTpax, t — BpeMs B ce-
KyHZaX, U3MepeHHoe ¢ Havyasa JBikeHud). Haiizure ee ckopocThb
B MOMEHT BpeMeHU t =8 c.

T17.5. MaTepuaibHas TOYKa ABWKETCA MPAMOJUHENHO II0 3aKOHY
e_
3

(rzme x — paccTosaHUe OT TOYKU OTCYeTa B MeTpax, t — BpeMs B ce-

KyHZaX, U3MEPEHHOE C Ha4YaJjia L[BI/I)KCHI/IH). HaﬁﬂI/ITe €€ CKOPOCTb
B MOMEHT BpeMEHHU t = 5c

2
x(t) = 4?t—7t+6
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PertteHue 3a7a4u 21 AUarHOCTUIECKOM pPabOTHI

21. MaTepuanbHas TOUKa ABWKETCSA MPAMOIMHENHO 10 3aKOHY
1
x(t) = §t3 —3t2—5t+3

(rme x — paccTossHHUE OT TOYKM OTCUeTa B MeTpaX, t — BpPeMS B
CEKYyH/aX, U3MepeHHOe C Havaja /JBIKeHUsd). B kakoil MoMeHT
BpEeMEHU ee CKOPOCTh ObUTa paBHA 2 M/C?

Pemntenuie. Bocmonb30BaBIIMCh TEM Ke pacCy’>XaA€HueEM, 9TO U
B npe,quymeﬁ 3a7a4e, MOJNIy4YrdM, 9YTO €CJIK UCKOMOE BpeMs t, TO

1 2 _
5°3:2-3:2:6-5=2,

oTKyza t2 — 6ty —7=0, ty=—1 wim ty="7. BBugy Toro, 4To t,—
BpeMs, OHO He MOXET GbITh OTPHIIATEbHBIM, TIO3TOMY OTBETOM
B 3a7a4e 6yzeT 7 ceKyH.

Omeem: 7.
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TpeHupoBouHas pabora 18

T18.1. MaTepuaabHast TOUKA ABUKETCA IPIMOIMHENHO IO 3aKOHY
x(t) =t 11> -6t +8

(rme x — paccTosiHHEe OT TOYKHM OTCYETA B MeTpax, t — BpeMs B
CeKyH/laX, U3MepPeHHOe C Hayaja ABIDKEHUsd). B kakoil MOMeHT
BpeMeHU ee CKOpOCThb ObuTa paBHa 10 m/c?

T18.2. MaTeprasbHas TOYKa JBIKETCA NPAMOIMHENHO 110 3aKO-
Hy

t3
3
(rme x — paccTogHue OT TOYKHU OTCYeTa B MeTpax, t — BpeMd B
CeKyHZax, U3MepeHHOe ¢ Havasa JBIKeHUd). B kakoil MoMeHT
BpEMeHU ee CKOpoCTh ObUIa paBHa 15 m/c?

2
x(t) = %—3t+17

T18.3. MarepuanbHas TOYKa JBUKETCS MPAMOJIUHENHO IO 3aK0-
HYy

x(t) = t?—13t+23
(rme x — paccTogHUe OT TOYKU OTCUeTa B MeTpax, t — BpeMd B

CeKyHZax, U3MepeHHOe ¢ Havasa JBIKeHHd). B kakoil MoMeHT
BpEMEHU ee CKOPOCTh ObLIa paBHa 3 M/C?

T18.4. MartepuanbHada TOYKa JBIKETCA NPAMOIMHEHHO 110 3aKO0-
HYy

x(t) = —9t>+2t+30
(rme x — paccTodgHUe OT TOYKU OTCUeTa B MeTpax, t — BpeMd B

CeKyHZax, U3MepeHHOe ¢ Hayasa JBIKeHHd). B kakoil MoMeHT
BpeMeHU ee CKOPOCTh ObuTa paBHa 50 m/c?

T18.5. MarepuanbHas TOYKa ABUKETCA NMPAMOJIUHENHO MO 3aK0-
HYy

3
x(t) = %—t2—12t+9

(rme x — paccTogHue OT TOYKM OTCYeTa B MeTpax, t — BpeMd B
CeKyHZax, U3MepeHHOe ¢ Havaja JBIKeHUd). B kakoil MoMeHT
BpeMeHU ee CKOPOCTh ObUTa paBHa 12 M/c?
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1.1

OTBeTHL:

J11.2

O6paser; HaUCaHUA:

JuarHoctudeckas pa6ora 1

[1.1. Ha pucyske usobpaxeH rpaduk QyHKIuu y = f(x) u Ka-
caTejbHasA K HEMy B TOUKe ¢ abciuccoil x,. Haliaute 3HaueHue
Mpou3BOAHON GYHKIUU f(X) B TOUKE X.

Y

—_

Ly 0 1

Sy A I

N
/

[1.2. Ha pucyHke uzobpaxeH rpadpuk ¢yHkumu y = f(x) u Ka-
caTesibHasA K HEMY B TOYKe ¢ abcluccoi x,. Haiizure 3HaveHUMe
Mpou3BOAHON GYHKIMU f (X) B TOUKE X.

y

A1 N
[/ N

0 1Xo
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JAuaznocmuueckas paboma 1

[1.3. TIpsimasi, n300pa’keHHas: HAa PUCYHKe, ABJAETCS rpaduKoM
OHOM U3 epBooOpasHbIX GyHKIMK Y = f (x). Haiigure f(2).

y

S y=Fx)

J1.4. Ha pucynke usobpaxen rpaduk dyHkmu f (x). Kacatenb-
Has K 9ToMy rpaduKy, IpoBeZieHHasA B TOUKe ¢ abcuyccoi 4, mpo-
XOAWT Yepes Havasio KoopauHat. Haitgure f/(4).

y

v =f(x)

—_

N
N
=
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OTBeTHL: JAuaznocmuueckas paboma 1
J1.5 [1.5. Ha pucyHke nsobpaxeH rpaduk ¢pyHkiuu y = f (x), ompe-
JeneHHoU Ha uHTepBase (—1; 13). OnpezenuTe KOIUYECTBO lie-
JIBIX 9HCENI X;, I KOTOPHIX f'(x;) OTpUIATENbHO.
Y y=F00
/N
) [ 1\
11" X
0 13
\[ L] \
\L/IN_ \
\
K 3agauam /11.5, /11.6, 11.7
A1.6 J1.6. Ha pucyrke usobpaxen rpaduk GyHKIMU y = f(x), ompe-
JeneHHoU Ha uHTepBaie (—1; 13). HaiizuTe KoIu4ecTBO TOYEK, B
KOTOPBIX ITpou3BoAHas ¢yHKumH f (x) paBHa O.
1.7 [J1.7. Ha pucyHke nzobpaxeH rpaduk ¢yHkumu y = f(x), onpe-

JefeHHoU Ha uHTepBaie (—1; 13). HaiizuTe KoIu4ecTBO TOUEK, B
KOTOPBIX KacaTelbHas K rpaduKy GyHKITUY TapajuiebHa MPAMOn
y=-10.

O6paser; HaUCaHUA:
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JAuaznocmuueckas paboma 1

[11.8. Ha pucynke n3obpaxxeH rpa¢uk y =F(x) ogHOH U3 mepBo-
00pa3HBIX HEKOTOPOU QYHKIIUU f, ONpeZieIEeHHON Ha WHTepBaJie
(—4; 10). OnpeznenuTe KOTMIECTBO LEIBIX YUCE X;, AJIS KOTOPBIX
f(x;) oTpunaTenbHoO.

y

K 3azavam /1.8, /11.9

[1.9. Ha pucyHke u3obpaxeH rpaduk y = F(x) ofHOI u3 mepBo-
00pa3HBIX HEKOTOPOU QYHKIIUU f, ONpeZieIEeHHON Ha WHTepBaJie
(—4; 10). HaiiznTe KOTMYECTBO TOYEK, B KOTOPHIX f (x) =0.
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OTBeTHL: JAuaznocmuueckas paboma 1
A1.10 [11.10. Ha pucynke n3obpakeH rpaduk MpOU3BOAHON PyHKIUU
f(x), onpeznenenHoit Ha uHTepBaie (—8; 3). B Kakol TOYKe OT-
pe3ka [—3; 2] f(x) mpuHUMaeT HauboJbllIee 3HAYEHHE?
y
y=f&)
/
AL
A
1l
—8 X
0 [ 3
\ N
\ |
111 J1.11. Ha pucyuke nzobpaxeH rpaduk MPOU3BOAHON GYHKIIMHU

f(x), onpeznenenHoit Ha uHTepBaue (—8; 4). HaiiauTe TouKy 3KC-
TpemyMa ¢yHKIMY f(Xx), IpUHAZIeXAIyIo oTpe3Ky [—4; —1].

y

L]
y=Ff

A N\

—_

O6paser; HaUCaHUA:
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JAuaznocmuueckas paboma 1
[1.12. Ha pucyHke n3o6pakeH rpaduk MPOU3BOAHON QyHKIUU
f(x), onmpexnenenHoit Ha uHTepBane (—8;4). Haiizure Konmde-

CTBO TOYeK MUHUMYMa GYHKIUU f (X), TPUHAIEKAIUX OTPE3KY
[—7; —1].

y=f'(x)

//\

K zazavam /[1.12, /11.13

J1.13. Ha pucyuke usobpakeH rpaduk MpoU3BOAHON GyHKIUM
f(x), onpenenennoit Ha uaTepBae (—8; 4). Halizute npoMexyT-
KU yobiBaHuA QyHKIUU f(x). B OTBETE YKaKUTE CYyMMY IIEJIBIX
Yuces, BXOJANUX B 3TU MPOMEXYTKH.
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OTBeTHL:

[11.14

21115

1116

O6paser; HaUCaHUA:

JAuaznocmuueckas paboma 1

[1.14. Ha pucyHke usobpakeH rpaduk IIpOU3BOAHON QYHKINU
f(x), onpenenenHoit Ha wHTepBaie (—2;16). Haiigure mpome-
XKyTKHU yobBanus GyHKuHU f(x). B oTBeTe yKakuTe AJMHY HaU-
GOJBIIETO U3 HUX.

Y y= 0

~ /T\

Nk ™ AR
0 16
Y A \
"~ s

K zagauam /[1.14, Z11.15

J1.15. Ha pucynke usobpaskeH rpaduK MPOU3BOAHON QYHKIIUU
f(x), onpeznenenHoit Ha uHTepBane (—2;16). Haiizute xomuye-
CTBO TaKUX YHCEeJ X;, YTO KacaTeabHasa K rpaduky dyHkuuu f (x)
B TOYKe C abCIHCCol X; mapajuiesbHa NpsaMoi y = —3x + 6 win
CcOBIIaZlaeT C Hel.

[11.16. Ha pucyHke n3o0pakeH rpaduk MPOU3BOAHON (PyHKIUU
f(x), ompeznenennoit Ha uHtepBaie (—4; 4). Hatizute abciuccy
TOYKM, B KOTOPOM KacaTenabHas K rpaduky GpyHKIuu f (x) mapa-
JlefbHA MpAMOM y = 3x + 5 M coBnazaeT ¢ Hel.

y
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JAuaznocmuueckas paboma 1

A1.17. llpamas y = 8x + 9 napasuiespHa KacaTeJbHOH K rpaduKy
dynkmu y = x? + 5x + 6. HaiiauTe abciuccy TOUKA KacaHus.

[1.18. TIpamasa y = 5x + 14 sBiseTca KacaTelbHOH K rpaduky
dynkun y = x3 — 4x? + 9x + 14. Haiizure abcuumccy TOUKU Ka-
caHUA.

A1.19. Ipamas y = —5x + 8 ABifeTcA KacaTeIbHOM K rpaduky
dynkiyu y = 28x2 + bx + 15. Haiizute b, yaursisas, 4To abeuuc-
ca TOuKM KacaHus 6osnbiie 0.

[1.20. MaTteprasbHas TOYKa ABIDKeTCA IPAMOIMHENHO 10 3aKo-

HY
x(t) =t —6t>—18t+6

(rme x — paccTosHUE OT TOYKH OTCYETA B METpax, t — BpeMs B ce-
KYH/]ax, U3MepeHHOe C HauaJia JBIKeHusA). Halizure ee ckopocTh
B MOMEHT BpeMeHU t =5 c.

[1.21. MartepuaibHas TOUKa JBIKETCA IPAMOJIMHENHO 110 3aKOHY
x(t) =6—t*—12t+18

(rme x — paccTogHue OT TOYKU OTCYeTa B MeTpax, t — BpeMd B
CeKyHZax, U3MepeHHOe ¢ Hayasa JBIKeHud). B kakoil MoMeHT
BpeMeHH ee CKOPOCTh O6bUTa paBHa 9 M/c?
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OTBeTHL:

2.1

J12.2

O6paser; HaUCaHUA:

JuarHoctudyeckasi pabora 2

[2.1. Ha pucynke uzobpaxeH rpadpuk ¢pyHkumu y = f(x) u ka-
caTejbHasA K HEMy B TOUKe ¢ abciuccoil x,. Haliaute 3HaueHue
Mpou3BOAHON GYHKIUU f(X) B TOUKE X.

y

Xo X

[12.2. Ha pucyHke uzobpakeH rpadpuk ¢yHKIUM y = f(Xx) U Ka-
caTesJibHasA K HEMY B TOYKe ¢ abciuccoi x,. Haiizaure 3HaveHUMe
MpoU3BOAHON GYHKIUU f(X) B TOUKE X.

y

L~
|~
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Juaznocmuueckas paboma 2

[2.3. IIpsimasi, n300pakeHHAs: Ha PUCYHKe, SABJISAETCSI rpaduKomM
OHOM U3 epBooOpasHbIX GyHKIMK Y = f (x). Haiigure f(2).

y

[12.4. Ha pucynke muzobpaxet rpaduk oyukiuu f (x). Kacarens-
Has K 3TOMy rpaduKy, IpoBeZieHHasA B TOUKe ¢ abcuuccoii 5, mpo-
XOZIUT Yepes Havasio koopauHat. Haiigure f(5).

Y

I\ x
0} N | 5

y=Ff@N /
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OTBeTHL:

J12.5

A2.6

J12.

O6paser; HaUCaHUA:

Juaznocmuueckas paboma 2

[2.5. Ha pucyHke nzobpaxeH rpaduk ¢yHkumu y = f (x), ompe-
JlefleHHOU Ha uHTepBaje (—4; 9). OnpeaenuTe KOMMIECTBO Le/bIX
4Kcen X;, A1 KOTOPHIX f'(X;) OTpUIAaTEIbHO.

g y=f6

AL

[

™~
-
N
I

K samavam /2.5, /12.6, /12.7

J12.6. Ha pucynke nsobpaxken rpaduk ¢pyukuuu y = f (x), ompe-
JlefleHHoU Ha uHTepBae (—4; 9). HalizuTe KomM4yecTBO TOYEK, B
KOTOPBIX Mpou3BoAHas GyHkuu f (x) paBHa 0.

[12.7. Ha pucyHke uzobpaxeH rpaduk ¢yHkiuu y = f(x), ompe-
JlefleHHOoU Ha uHTepBae (—4; 9). HalizuTe KomM4yecTBO TOYEK, B
KOTOPBIX KacaTesbHasA K rpa¢prKy GyHKIIUY TapasuiebHa MPSAMOU
y=14.
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Juaznocmuueckas paboma 2

[12.8. Ha pucynke usobpaxeH rpaduk y = F(x) ofHOH U3 epBo-
00pa3HBIX HEKOTOPOU QYHKIIUU f, ONpeZieIEeHHON Ha WHTepBaJie
(—=1; 13). OnpezenuTte KOTMIECTBO LEIBIX YUCEI X;, AJIS KOTOPBIX
f(x;) oTpunaTenbHoO.

y
L
y=F(x)

h\ /T N\

/]
HAN
g N

/

K zagavam /12.8, 112.9

J12.9. Ha pucyHke uszobpaxet rpadpuk y =F(x) ogHOI U3 IepBO-
00pasHBIX HEKOTOPOH GYHKIIUU f, OlpeZieIeHHON Ha MHTepBaie
(—1; 13). HatiguTe KOTM4YeCTBO TOYEK, B KOTOPHIX f(x) =0.
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OTBeTHL:

[12.8

A2.9

O6paser HaTMCAHYS:



OTBeTHL: Juaznocmuueckas paboma 2
J2.10 [12.10. Ha pucyHke nu3o0pakeH Ipapuk MPOU3BOAHOU PyHKIUU
f(x), onpeznenenHoit Ha uHTepBaie (—3;9). B Kakol TOYKe OT-
pe3ka [—2; 3] f(x) mpuHUMaeT Haubosblllee 3HAYEHHE?
y
y=f0)
) /)
-3 T X
0 9
/V
J2.11 J2.11. Ha pucyHke usobpaxeH rpadpuk MPOU3BOJHOMN PYHKIMHU

f(x), onpenenenHoil Ha mHTepBase (—2;11). Haiiaure TOuKy
akcTpeMyMa GyHKIMU f (x), IpUHAIEXAIIyIo OTpe3Ky [1; 6].

Yy
L
y=Ff
\
. / AV
) : X
0 11
"1\

O6paser; HaUCaHUA:
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Juaznocmuueckas paboma 2

[12.12. Ha pucyHke u3obpaxkeH Ipapuk MPOU3BOAHOU PyHKIUU
f(x), onmpexnenenHoit Ha wuHTepBasne (—7;5). Haiizure konude-
CTBO TOYEK MaKcUMyMa QYHKIMH f (X), IpUHAAIEKAIINX OTPE3KY
[—6; —1].

y= f’(x)y

7
L
Ly
f—
=

\/ \ /
\JA\/

K zagauam /12.12, /12.13

J12.13. Ha pucyHke u3obpaxkeH rpadpyk MPOU3BOJHOU GyHKIUM
f(x), onpenenenHoi Ha uHTEpBae (—7; 5). HaiiznTe mpoMeKyT-
k¥ y6riBaHuA ¢yHKIUU f(X). B OTBeTe yKaXKUTe CyMMY LEJIBIX
YHcesl, BXOAALINX B 3TU IPOMEXKYTKHU.

89

OTBeTHL:

J12.12

[12.13

O6paser HaTMCAHYS:



OTBeTHL:

[12.14

[12.15

[12.16

O6paser; HaUCaHUA:

Juaznocmuueckas paboma 2

[2.14. Ha pucyHke nsobpakeH rpadrk NpOU3BOJHOU QYHKINU
f(x), onpenenenHoit Ha uHTepBasie (—3;15). Haiigure mpome-
KYTKM Bo3pacTtaHusa ¢yHKIuU f(x). B oTBeTe yKaure JINHY
HauOOJBIIETO U3 HUX.

y= &,
i
yAY
\ / 1\
_3\ 1 /N J 1\
0] 15

K sagauvam [12.14, 12.15

J12.15. Ha pucyHke uzobpakeH rpaduk MpOU3BOAHOM QYHKIIUU
f(x), onpeznenenHol Ha uHTepBaie (—3; 15). Halizute Kommde-
CTBO TaKUX YHCEeJ X;, 4YTO KacaTeabHasa K rpaduky dyHkuuu f (x)
B TOYKe C abCIHCCol X; mapasuiesbHa MpsAMoi y = —2x + 8 win
COBIIaZIa€eT C Hel.

[12.16. Ha pucyHke u3obpaxkeH rpaduk MpOU3BOAHOU PyHKIUU
f(x), onpenenenHoi Ha uHTepBaie (—5; 3). HatiauTe abcruccy
TOYKH, B KOTOPOU KacarenabHas K rpaduky GyHKuu f (x) mapas-
JieflbHA MpAMOM y = —2x + 6 wiu coBnazaet ¢ Hel.

y

y=f'(x)
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Juaznocmuueckas paboma 2

[2.17. llpamas y = 3x + 7 napaienbHa KacaTelbHON K TpaduKy

dyHKIIMH
y = x?>—5x—6.

Hatigue abcupccy TOYKU KacaHUs.

[2.18. Tpsamas y = 3x + 8 sABIAeTCs KacaTelbHON K Tpaduky
dyHKITUN
y=x>+x*+2x+7.

HatiguTe abcipccy TOYKYU KacaHuUs.

[2.19. [Ipamas y =5 — x ABIAeTCA KacaTeIbHON K rpaduKy GpyHK-
IUN Y = ax?+ 5x + 3. Haitaure a.

[12.20. MaTepraibHas TOUKa JBIDKETCA PSMOJIMHENHO 110 3aKOHY
x(t) = —t*+6t3+5t+23

(rme x — paccTosHUE OT TOYKH OTCYETA B METPax, t — BpeMs B ce-
KYH/]ax, U3MepeHHOe C Hauasia JBIKeHusA). Halizute ee ckopocTh
B MOMEHT BpeMeHU t =3 c.

[2.21. MartepuanbHas TOUKa JBIKETCA MIPAMOJIMHENHO 110 3aKOHY
x(t) = 263~ +5c+19

(rme x — paccTogHue OT TOYKM OTCYeTa B MeTpax, t — BpeMd B
CeKyHZax, U3MepeHHOe ¢ Havasa JBIKeHud). B kakoil MoMeHT
BpeEMeEHU ee CKOpPOCTh ObL1a paBHa 20 M/c?
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OTBeTHL:

[12.17

J12.18

[12.19

J12.20

J12.21

O6paser HaTMCAHYS:



OTBeThI

JuarHoctuyeckas pa60Ta

1.3. 2.-0,25. 3.-1. 4.1,5. 5.4. 6.5. 7.5. 8.4. 9.4. 10.0. 11.-3. 12.2.
13.16. 14.6. 15.6. 16.-1. 17.3,5. 18.-3.19.0,125. 20.20. 21.7.

TpeHupoBouHas pabora 1
T1.1. -0,5. T1..2.0,75. TL3.-3. Tl1.4.-0,25. TL5.-2. T1.6.0,75.

TpeHupoBouHas pa6ora 2
T2.1.2. T2.2.0,5. T2.3.-3. T24.0,75. T2.5.-0,5.

TpeHupoBouHas pa6ora 3
T3.1.4. T3.2.6. T3.3.4. T3.4.3. T3.5.6.

TpenupoBouyHas pabora 4
T4.1.7. T4.2.7. T4.3.7. T4.4.6. T4.5.8.

TpeHupoBouyHas pabora 5
T5.1.4. T5.2.9. T5.3.8. T5.4.9. T5.5.7.

TpenupoBouyHasa pabora 6
T6.1.5. T6.2.8. T6.3.6. T6.4.6. T6.5.8. T6.6.9.

TpenupoBouyHasa pabora 7
T71.3. T7.2.4. T7.3.-2. T7.4.-4. T7.5.5.

TpeHupoBouHas pabora
T8.1. —3. T8.2.4. T83.7. T8.4.-1. T8.5. 2.

TpeHupoBouHas pa6ora 9
T9.1.4. T9.2.7. T9.3.5. T9.4.5. T9.5.4.

TpenupoBouyHasa pabora 10
T10.1. —12. T10.2. 2. T10.3.7. T10.4.40. T10.5. 21.

TpenupoBouyHas pa6ora 11
T11.1. 6. T11.2.5. T11.3.7. T11.4.4. TIL1.5. 3.
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Omasembl

TpeHupoBoyHas pabora 12
T12.1.3. Ti2.2.4. Ti12.3.5. Ti12.4.3. TI2.5.5.

TpenupoBouHas pa6ora 13
T13.1. —4. T13.2. —1. T13.3.0. T13.4. -2. T13.5. 1

TpenupoBouHasa pabora 14
Ti4.1. -0,5. Ti4.2. —6,5. T14.3. —=5. T14.4.5,5. T14.5. —1,5.

TpeHupoBoyHas pabora 15
T15.1. 2. T15.2.0. T15.3. —2. T15.4.2. T15.5. —2.

TpeHupoBouHas pab6ora 16
T16.1. —0,2. T16.2. —6. T16.3.7. T16.4.4. TI16.5.5.

TpenupoBouyHasa pabora 17
T17.1. 60. T17.2.93. T17.3.8. T17.4.76. T17.5.10.

TpeHupoBouyHas pabora 18
T18.1.8. T18.2.6. T18.3.8. T18.4.8. T18.5.6.

JuarHoctudeckas pabora 1

J1.1.3. JA12.-0,25. 71.3.1,5. [A1.4.0,5. A15.5. [A16.7. A17.7. JIL8.4.
J1.9.5. 7A110.—3. ZA111.—-3. 7A112.1. A1.13.-7. /A1.14.5. J115.2.
J1.16. —1. [A117.1,5. [A1.18.2. AL19. —33. [A1.20. —3. 121 3.

Jluarsoctudeckasi pa6ora 2

J2.1.1. J2.2.-0,75. J2.3.-0,5. [A2.4.-0,4. J12.5.1. [12.6.8. J12.7.8.
[12.8.8. 712.9.5. [2.10.-2. JA211.3. 7212.1. [A2.13.1. [A2.14.3. [12.15.7.
2.16. —1. [A2.17.4. [2.18.-1. [2.19.-4,5. [A2.20.59. J2.21. 5.
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