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OT peaakTopa cepum

[Tpexxzie 4eM BBI HAYHETe paboTaTh ¢ TETPAAIMY, JAJUM HEKOTOPbIE ITOSCHEHUS U COBETHL.

[Inanupyertcs, 9yTo B 2019 rogy y Bac 6yzeT BO3MOXXHOCTh BBIGPATh YPOBEHb SK3aMeHa 110
MaTeMaTuKe — 6a30BBIN WK NPOWIbHEINA. BapuaHT 6a30BOro ypoBHA OYZET COCTOATH U3
20 3azay, npoBepsomux ocBoeHne dezepasbHOrO roCyJapCTBEHHOIO 06pa30BaTEIbHOTO
cTaHzapTa Ha 6a30BOM YpOBHE.

BapuanT EI'D nmpodmibHOTO YPOBHA COCTOUT U3 ABYX YacTeld. [lepBas 4acTh COAEPXKUT
8 3azaHuii 6a30BOTO YPOBHA CJIOXKHOCTH IO OCHOBHBIM Te€MaM ILIKOJIBHOU MPOTPaMMEBL,
BKJIIOYAa IPaKTUKO-OPUEHTHPOBAHHbIE 33/laHUA C KPATKUM OTBETOM. BTopas 4acTs cocTo-
ut u3 11 6osee CIIOKHBIX 3aZJaHUH 110 KypCy MaTeMAaTHUKU CpeZHeH IIKOJIBl; U3 HUX YeThIpe
C KpaTKUM OTBeToM (3azaHusa 9—12) u ceMb ¢ pasBepHyThIM OTBeTOM (3aganusa 13—19).

Pabourie TeTpaZy OPraHU30BaHLL B COOTBETCTBUU CO CTPYKTYPOH 3K3aMeHa U IT03BOJIAT
BaM IIOATOTOBUTHCA K BBHINOJIHEHUIO BCeX 3aJlaHul ¢ KPaTKUM OTBETOM, BBIABUTH U yCTpa-
HUTD MPOOGEJTEL B CBOUX 3HAHUAX.

[TpodwibHEI YPOBEHDb NpefHA3HAYEH B IEPBYIO OYEpesb JJs TeX, KOMy MareMaTHKa
TpebyeTcs IIPU ITOCTYIUIEHUH B By3. Eciii BBl OpHeHTHpyeTech Ha 3TOT YPOBEHbD, TO IOHUMa-
eTe, YTO Hy>KHO YMeTb pellaTh BCe 3aJaHUs C KpaTKUM OTBETOM — Be/lb Ha pellleHre TaKoH
3a/lauy ¥ BIUCHIBaHMe OTBETa BJIMCT Ha dK3aMeHe yiifleT MeHbllle BpeMeHH, YeM Ha 3aJaHue
C Pa3BEPHYTHIM pellleHueM; OOUHO TePATh OB U3-3a OMKUO0K B OTHOCUTEIBHO MPOCTHIX
3aZjavyax.

Kpome TOro, TpeHHpOBKa Ha MPOCTHIX 3aZadax MO3BOJIUT BaM M30€XaTh TEXHUYECKUX
omMOOK U IIPU pellleHUH 3a/a4 C IIOTHBIM pelleHreM.

Paboty ¢ kKaxxAbIM naparpadoM ciesyeT HadyaThb C BHITOMHEHUS AUAarHOCTHYECKOU pabo-
THL. 3aTeM peKOMEeHJYeTCs IIPOYUTaTh PellleHUs 3a/lad U CPaBHUTh CBOU PellleHUd C pellle-
HUAMU, [IPUBEJIEHHBIMU B KHUTe. Eciii Kakasa-To 3a/a4da WiIU TeMa BbI3bIBaeT 3aTpyAHEeHNU ],
cyleZlyeT IIocie IOBTOPeHUA MaTepuaa BEIIOMHUTD TeMaTuieckye TPEHUHT Y.

Jlns 3aBeplIarolero KOHTPOJIA TOTOBHOCTH K BBITTOJIHEHUIO COOTBETCTBYIOUIUX 3aJaHuN
CITy>KaT AUarHOCTUYecKre paboThl, pa3Mel€éHHEe B KOHIle maparpada.

Pabora c cepueil pabouyux TeTpazel Ay MoAroTOBKH K EI'D 1Mo MaTeMaTHhKe MO3BOJUT
BBISIBUTH U B KpaTyalIlyie CPOKH JUKBUAUPOBATh IPOOESHl B 3HAHUAX, HO HE MOXKET 3aMe-
HUTH CUCTEMAaTHU4eCKOr'o U3y4eHUs MaTeMaTHKH.

Kenaem ycnexa!



BBegeHue

9T0 nocobue IpeHa3HAYEHO JJI IIOATOTOBKH K PELIeHHIo 3a/1a4 110 TeMe «[Ipon3BogHas
U mepBoobpasHas. VccmenoBanve GyHKIMH» U, B YaCTHOCTH, 3aZiauyu 12 (MpoduibHOTO
ypoBHA) EanHOro rocyziapcTBeHHOro 3K3aMeHa [0 MaTeMaTHKe.

3azaua npeacTapisieT co00M TPaAUIMOHHOE JJIA ITKOJIbHBIX YIeOHUKOB 3aZlaHue Ha BhI-
YucIeHYe TPOU3BOJHBIX, IEPBOOOPA3HBIX WIH HccIeloBaHNe QYHKINM: HaX0X/eHNe ToYeK
SKCTpPeMyMa, SKCTPEMYMOB, HAaMOOMBIINX U HAUMEHbIINX 3HaYeHUN QyHKITUH.

B noco6ue BKIIOUEHBI 33jaHUA II0 YKAa3aHHBIM TeMaM, COOTBETCTBYIOILINE BCEM IIECTH
bYHKIIMOHATBHO-YHCIOBBIM JIMHUAM LIKOJIBHOTO Kypca:

® IieJible palfMOHANbHbIE QYHKINY (MHOTOWIEHEL),

® IpOOHO-paLIOHANBbHBIE QYHKIIHH,

& yppanroHalIbHble QYHKIINH,

® TpUrOHOMeTpHYecKre QYHKIIUH,

e TI0Ka3arenbHasa GyHKIHS,

e jjorapudmMuyeckass GyHKITUS.

37ech o/, UPPaAlMOHANBHBIMYU QYHKIIUAMY TOHUMAIOTCA QYHKINY, 3aZjaHHbBIEe GOpPMY-
JIOH, B KOTOPOU IepeMeHHAas HaXxOAUTCSA MO 3HAKOM KOPHS N-H CTENEHU WX UMeeT Apob-
HBIM IIOKa3aTesb CTeleHHU.

Takoe mocTpoeHue OCOGUS MTO3BOIUT, C OAHON CTOPOHHI, BEIABUTH CYIIECTBYIOIINE TIPO-
6esel ¥ IPOGJIEMHEBIE 30HBI B IOATOTOBKE C IEJNbI0 MX YCTPAHEHUS U BBIPAOOTKU YCTOM-
YUBBIX HABBIKOB peIleHUA 3a7a4 6a30BOr0 YPOBHA U HECKOIBKO OoJiee CIOXKHBIX 3a7ad Ha
BBIYMC/IEHVE TIPOM3BOAHBIX U IIepBOOOpAa3HbIX U HccaefoBaHUe QYHKUIMH, a ¢ Apyroi —
HICTIO/Ib30BaTh KOMIUIEKCHBIN ITOAXOZ IPY OPraHM3aliii U MpoBefeHNH 06001aloIero mno-
BTOpeHUsA. Kpome Toro, B ocobue BKIIOUEH MaTepuas, CBA3aHHBIM C BRIYUCIEHHEM Hau-
GOJMBIINX ¥ HAUMEHbBIIUX 3HaYeHUN QyHKIMH 6e3 IpUMeHEeHUs IPOU3BOJHOM, pa3ObUThIM Ha
[Ba yHKTa: «[[puMeHeHHe CBOMCTB QyHKITN» U «[I[puMeHeHue CTaHAapTHHIX HEPaBEHCTB».
MaTepuas BTOpOro IyHKTa IO3BOJIAET Jy4llle IIOArOTOBUTHCA K pelleHuto 3azad 13, 15, 18
El'D no maremaruke.

[Tocobue cocToUT M3 TpexX maparpadoB U BKIOYAET 12 JUArHOCTUYECKUX U 28 TpEeHU-
POBOYHBIX paboT, a TakKe pa3bop 3aJau HaYaJIbHON AMAarHOCTUYECKOH paboTHl maparpacda
C HeOOXOAVMBIMU METOAUYECKUMU PEKOMEHAAUUAMU. J[narHoCTUYeCcKre paboThl COCTOST
u3 12 3aganuii (B maparpadax 1 u 3—1mo ABa Ha KaXAYIO0 U3 IIecTU GYHKIIMOHAIBHO-
YMC/IOBBIX JIMHUM IIKOJIBHOI'O Kypca B COOTBETCTBUU C YKa3aHHBIM BBILIE NOPAAKOM; B Ia-
parpade 2 3a7auu ANATHOCTUYECKUX U TPEHUPOBOYHBIX paboT CIPYIIIMPOBAHEI IO METOAAM
perrenust). TpeHUPOBOYHEIE pabOTHI cocTOAT U3 10 3a7a4 471 BEIpa6OTKY WIH 3aKpEIUIeHUs
HaBBIKOB pellleHUA 110 KKJOMY THITY 3aZaHuM.

B Hauase paboTH ¢ mocobueM Iieneco0Opa3HO BBHIOJHUTH HAYATIbHYIO AMArHOCTUYE-
cKyro pabory maparpada, onpeZenuTh, KaKve 3ala4d BbI3bIBAIOT 3aTPyAHEHUs, 1 0OpaTUTD-
cs1 IIpy HeobXOANMOCTH K pa3bopy 3azad. [Tocsie 3TOro Hy>KHO IOTPEHUPOBATHCA B PEllIeHUN
3a7lay KaK[Ooro THUIIA, BHIIOJHUB TPEHUPOBOYHBIE paboThHl maparpada. /lna 3aBepuieHus
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Bgedenue

IIOZITOTOBKU CJIEAyeT cZesiaTh AUarHocThdeckre paboThl, pasMelleHHble B KOHIle Ilaparpa-
¢da, mocTapaBIINCh PEIIUTh UX 6e3 OMMOOK WM ¢ MUHUMAaJIbHBIM KOJIMYECTBOM OIIHOOK.
YKenaTenbHo, 4TOOBI BpeMs pelieHus 000! U3 JNAarHOCTUYECKUX U TPEHUPOBOYHBIX paboT
He IIPeBHINaN0 OZHOI0 Jaca.

[ToguepkHeM, YTO B IOCOOUM pacCMaTPUBAIOTCA 3aZaHus, B 3HAYUTENBHOM YacTH OTBe-
Yarolye Mo YPOBHIO CJIOXKHOCTH 3a4aHuio 12 (mpodmibHoro yposH:a) EI'D mo MaTeMaTHKe.
YMeHHe pemaTh Takue 3aa4ul sABJsAeTcs 6a30BbIM: 6e3 HEero HEBO3MOXKHO IPOABUHYTHCSA
B pelneHUU Oojiee CIOXKHBIX 3azad. TeM He MeHee, 4YacTh BKJIIOYEHHBIX B ITocobue 3ajad
HECKOJIBKO CJIOXKHee 3a/1a4uu 12 (podIbHOTO YPOBHS) JEMOBEPCUU: UX PEIIEHUE TIO3BOIUT
HapacTUTh ONpeZIeJIEHHYIO «MaTeMaTHIECKYI0 MyCKyIaTypy» U YyBCTBOBATh cebs HA DK3a-
MeHe 3aCTPaXxOBaHHBIM OT HENPUATHBIX HEOXKUAAHHOCTEH.

[Ipu oArOoTOBKE K pelIeHUI0 3aZa4 EAMHOTO rocyapCcTBEHHOIO 5K3aMeHa C KPaTKUM
OTBETOM HY>KHO IIOMHUTD cjeAyomiee. [IpoBepka OTBETOB OCYyLIeCTBIAETCA KOMIIbIOTEPOM
IIocjIe CKAaHMPOBaHUA OJIaHKA OTBETOB U COIIOCTABJIEHUA Pe3y/IbTaTOB CKAHUPOBAHUSA C ITpa-
BWIBHEIMU OTBETaMU. [103TOMy IIMQpHl B GIaHKE OTBETOB CJEAyeT MUCATh Pa3bopuuBO
U CTPOTO B COOTBETCTBUHY C MHCTPYKIIMEH TI0 3aMOTHEHHIO 61aHKa (C TeM YTOOBI, HAapUMep,
1u 7 wnu 8 u B pacnio3HaBasmch KOppeKTHO). K coxxaneHuio, oKy CKaHUPOBAHMUSA IIOTHO-
CTBIO MCKJIIOUUTH HEJIb3d, II03TOMY €CIM €CThb YBEPEHHOCTDb B 3a/iade, 3a KOTOPYIO IOIy4eH
MUHYC, TO HY’KHO UJTH Ha ane/umnyio. OTBETOM K 3aZiade MOXKeT OBITh TOMBKO I[eJI0e YHCIIO
WM KOHeYyHas AecATU4YHas Apobb. OTBeT, 3adUKCUPOBaHHEIN B MHOU popme, GyzeT pac-
[I03HaH KaK HeIpaBWIbHBIM. B 3TOM cMbIcie 3azaHue 12 He ABAeTCA UCKIIOUeHHEM: eCIu

o 3
Ppe3yabTaTOM BBIYMCICHUU SABUIACDH OOBIKHOBEHHAA L[p06b, HaIlIpuMep Z, nepes 3amnncbro

oTBeTa B OJIaHK ee HY)KHO IIepeBecTH B IECATUYHYIO, T. €. B oTBeTe HamucaTh 0,75. Kaxzabrii
CUMBOJI (B TOM 4ucJle 3alATas U 3HaK «MHUHYC») 3allMCBIBA€TCA B OT/AENbHYIO KIETOUYKY, KaK
3TO MOKA3aHO Ha IOJIAX IOCOOH.



OTBeTHI:
§ 1. BeruncieHue npou3BOAHbIX. McciieoBanme

JyHKIMI ¢ IpUMeHeHUeM IPOU3BOAHOM
JluarHocTu4eckas pabora

1. HatizuTe TOYKy MakcuMyMma QyHKITIH

y=x>—48x+17.

2. HaliziuTe HavMeHbIllee 3HaYeHHEe QYHKITUN

y = x3—27x Ha otpe3ke [0; 4].

3. Hatigute TouKy MUHUMYyMa GYHKITUU

y=24x+2s.

4. HatizuTe Haubosbliee 3HaYeHHE GYyHKINN

y = x—l—% Ha otpe3ke [—4; —1].

5. Haiizure TOYKy MakcuMyMa QpyHKIIAU

y= 7+ 6x — 2x2.

6. HaliguTe HauMeHbIllee 3HaYeHUE QYHKITNH

y = x% —3x+1 m=naorpeske [1;9].

7. HaiiguTe TOUKy MUHUMYMa QYHKIUK

y = (0,5—x) cosx+sinx,

MIpHUHAAJIEXAITYIO0 IPOMEXYTKY (O; g)

8. Hatigute Haubosbllee 3HaYeHNE QYHKIINI

y= 4v/2cosx+4x—n+4 Ha OTpe3ke [0; %]

9. HalizuTe Touky MakcuMyMa QyHKIIUN

y = (2 =17x—17)e’ .

10. HaiizuTe HauMeHblllee 3HaYeHUEe GYHKIIMU

y = (x—13)e* 1?2 ma orpeske [11;13].

11. HaiiguTte TOYKy MUHUMYMa QYHKIUU

y =x—5Inx.

12. Haiizute Haubosnblilee 3HavyeHre QYHKIUN

y=5—7x+7In(x+3)

O6pasel HATUMCAHUS: Ha oTpeske [—2,5; 0].

2[34]5/6/7[8]9/0[-, 6




Memooduueckue pexomeHOayuu
MeToanyeckue peKOMeHAaIuu

MOXXHO BBIJIEUTD CJIEAYIONIIE OCHOBHBIE TPYIIITLI 33/1a4 110 TEMe, BEIHECEHHOH B Ha3Ba-
Hue maparpada:

e ycceoBaHre GYHKIIMU Ha SKCTPEMYMEI;

e rccieoBaHre GpyHKIIUU Ha BO3pacTaHHe/yOBIBAHUE;

e yccilefioBaHMe QYHKIIMHM HA HauOOMbIINe 1 HauMeHbIIe 3HaueHNs (B TOM 4YucIe Ha
OTpe3Ke);

e ricciieZioBaHye GYHKIIUY C IIOMOIIBIO IpadyKa ee IPOU3BOAHOM (YTeHMe rpaduka mpo-
U3BOJHOMN).

PaszHuna MexZy HMEPBBIMU TpeMs U IociefHel rpynmnaMy 3afad 3aKIiodaeTcs JIUIIb
B criocobe 3azanusa GyHKIUK. B 6ojee TpagUIIMOHHBIX AJIA IIKOJbHBIX y4eOHUKOB 3aZadax
(mepBbIe TpU TPyIIILI 3a7a4) GYHKIUA 3a/laHa aHATUTHYIECKY, Ui PelleHUs 3a/1a9y Hy>KHO
HalTU TIPOU3BOJHYIO, €e HYIU U MPOMEXYTKHA 3HAKOIIOCTOSHCTBA. VIMEHHO 3TH 3azadu
u GyayT paccMaTpUBaThCA B Mocobuu. B MeHee TpaZUMIIMOHHBIX 3aZjadax, CTABIIUX OYEHb
MOMYJISIPHBIMU B MOCIeAHYUE TOAHI (B TOM 4Kcie U 6narogapsa EI'D mo MaTeMaTHKe), BEIBOJBI
0 IIPOMEXYTKaX BO3pacTaHWA U yObIBaHUA (T.e. IPOMEXYTKaX MOHOTOHHOCTH), SKCTpe-
MyMax GYHKIUM, ee HAMMEHbBIINX WIN HanboIbIINX 3HAYEHUAX HY)KHO CZleaTh, UCCIeAys
3aZlaHHbIN TpapUK MPOU3BOAHON 3TOH QYHKIIMH.

JlJIs1 yCIenTHoro peleHus 3a1ad o TeMe HeoOXOAUMO YBepEHHOE BaZieHre HaBBIKaMHU
BBIYUCJIEHUsI TIPOM3BOZAHBIX U pellleHUs HepaBeHCTB. VccienoBaHue anddepeHIpyeMoi
¢byHKIIMY Ha Bo3pacTaHue (yOBIBaHME) CBOAUTCA K ONpeZeNeHUI0 IIPOMEXXYTKOB 3HAKOIIO-
CTOSIHCTBA ee IIPOM3BOAHOMN. HalloMHIM COOTBETCTBYIOIINE yTBEP:KIE€HNUA.

Ecnu f'(x) > 0 6 kaxncdoil mouke unmepeana, mo gynkuus y = f (x) éo3apacmaem na amom
unmepeane (Oocmamounblil npusHak eo3pacmanus gyriyuu). Ecau f'(x) <0 e kancdoil
mouke unmepeana, mo ¢gyukuyus y = f(x) ybvieaem Ha amom urmepsane (0ocmamouHbwlil
NPU3HAK youl8aHUA PYHKUULL).

PemeHre 3a7a4 Ha HaXOXX/JeHUE TOUYEK MaKCHMyMa U MUHHMMyMa (TOYeK 3KCTpeMyMa)
GYHKIIUY OCHOBBIBAETCS HA CJIEAYIOIUX YTBEPKIEHUAX.

Ipusnak makcumyma. Ecau dynxuus f Henpepviena 6 mouke x,, f'(x) >0 Ha unmep-
sane (a;xy) u f'(x) <0 na unmepsane (xy; b), mo x,— mouka makcumyma gyHkuyuu f
(ynpowerHas opmynuposka: ecau 8 mouke X, NPOU3BOOHAsL MeHsilem 3HAK € NJI0CA HA MU-
HYC, MO Xq — MOUKd MAKCUMYMA).

Ipusnak munumyma. Eciu ynxyus f Henpepulena 8 mouke x,, f'(x) <0 Ha unmepsane
(a; xo) u f'(x) >0 na unmepsane (xy; b), mo x, — mouka munumyma @gynkyuu f (ynpowseH-
Hast OPMYUPOBKA: eclU 8 MOUKe Xy NPOU3BOOHAS MeHslem 3HAK ¢ MUHYCA HA NJIOC, MO Xy —
mouka MUHUMYMQ).

YcoBre HeNpepHIBHOCTH B TOUYKE X, ABJISETCA CyllecTBeHHBIM. Eciu aTO ycioBue He
BBITIOJIHEHO, TOYKA X, MOXET He ABIATHCA TOUYKOM MakcuMyma (MUHMMyMa), JaXe eciu
byHKIUA f onlpesiesieHa B Hell ¥ ITPOM3BOAHAA MeHAET 3HAK IIPH Ilepexo/ie yepes Xy. B camom
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§ 1 ButuucneHue npoussooHsix. Hccnedosarue gyHkyuil ¢ npumeHeHuem npousgooHoll

Jiesie, pacCMOTPUM QYHKITUTO

x*> mpu x # 0,

fG) =
1 nopux=0.
Xots sTa QyHKIUA ompezesieHa B Todke x =0 M B 9TOM Touke mpousBoaHast f(x) = 2x
MeHseT 3HaK C MUHYCa Ha IUTIOC, 3Ta TOYKA He SIBJISIETCS TOYKOM MUHUMYyMa.

ToukaMy MaKCUMyMa ¥ MUHUMYMa SBJITIOTCS JIVIIL TOYKY 001aCTH olipesiesieHus QyHK-
I[UH, ¥ «OpPAVHAT» 3TU TOYKU UMeTbh, pasyMeeTcsi, He MoryT. TeM He MeHee, MHOI/A yJaliy-
ecs Ha3bIBAIOT, HAPUMeP, TOUKy MUHUMyMa QyHKIMHU ¥y = X2 + 3 He «Touka O», a «To4Ka
(0; 3)», mogpasymeBas Touky rpaduka ¢yHkimu. Takoe yTBepKAeHUE SBIIETCSI OMINO0Y-
HBIM.

3HaueHUe QYHKIUY B TOYKE MUHUMYyMa Ha3bIBAETCS MUHUMYMOM GYHKINH, a 3HAYEHHE
B TOYKE MaKCUMyMa — MAKCUMYMOM GYHKIIUH.

Ecmu ¢yuknuma BospacraeT (y6pIBaeT) Ha KaXJOM M3 JIBYX IIPOMEXXYTKOB, TO Ha HX
obbeIHEHNY OHA JIajIeKO He BCerza ABJIAeTCs Bo3pacTarolell (yosiBatomeil). Hampumep,
0 OYHKIIMU Y = tgX OYEHb YaCTO IPUBOAATCA CJEAYIOMIME OIMOOYHBIE YTBEPXKAEHV:
«QYHKIMA y = tgX BO3pacTaeT Ha Bcel O6JACTH OmpeZeseHUsI», «DYHKIUA Yy = tgX BO3-

pacTaeT Ha 00beIMHEHUU TTPOMEKYTKOB BHA (—g + nk; g + ﬂk), k € Z». Ecnmu 6b1 3TN
yTBep:KAeHus ObUIM BEPHBI, TO U3 HepaBeHCTBa 2 > 1 ciegoBaso 65l uto tg2 >tg1, a ato

. 1
He TaK. AHQJIOTMYHO OOCTOHUT Ziesio ¢ QyHKIueH y = . BBIBOZ O TOM, YTO OHA yOBIBaeT
Ha MHoOXecTBe (—o; 0) U (0; +), aBigeTcsa MaTeMaTH4eckoi ommnbkoii. B camoM ziese, u3

_ig, Y, cleJoBaTeNbHO, GYHKIMA Y :% He
SIBJISIETCST YOBIBalOIIed Ha 0O6beJUHEHUN MPOMEXYTKOB (—o; 0) U (0; +). [lepeuncaaTsb
MIPOMEXYTKH BO3PACTaHUA JIyYIlle, HUCIIOAb3YA 3alATYI0, TOUKY C 3alSITON WIH COI03 «H»,
a He 3HaK 0ObeAUMHEHUs MHOXeCTB. BIpoueM, 3TO COBET cKopee Ha Oyaylee, Ha Cydai,
ecsy 3ajjava Ha ucciefioBanre GyHKIMN Korga-Hubyab TomazZeT Bo BTOpyio YacTh EI'D mo
MaTeMaTHKe U OyZieT TpeboBaTh MOJTHOTO PEIIeHU.

Jlnst oThICKAaHMs HanGOJBIIEro ¥ HAaUMEHbIIEro 3HaYeHN GYHKIIUH, HEIPEPHIBHOM Ha
OTpe3Ke, HYXKHO BBIYUCIUTH €€ 3HAYEHUA B TOYKAX SKCTPEMyMa, PUHAJIEKAIIUX OTPE3KY,
Y 3HAYEHUs Ha KOHI[aX oTpeska. Haunbosplee (HaMeHbIEE) M3 BHIYMCIEHHBIX 3HAYEHMI
U O6yzeT HaubOIbIIUM (COOTBETCTBEHHO HAMMEHBIIMM) 3Ha4eHHMeM (QYHKIIMH Ha OTpPE3Ke.
Jlnst yHKIMY, HeIIpephIBHOM Ha MHTepBaJle, aHAJOTUYHOE YTBEPXKEeHUe CIIpaBe/InBO Jia-
JIEKO He Bcerza. B kauecTBe mpruMepa paccMOTpuM GyHKIINIO ¥ =tg x Ha untepsase (0; 1).
Ha sToM wHTepBase QYHKIMA HE MMeeT HU HaubOJIbLIEro, HU HAWMMEHBIIEro 3HAYEHHUI.
JlefiCTBUTENBHO, €C/IU TIPEATIONOKUTD, YTO B TOUKE X, GYHKIUSI JOCTUTAET, HATTPUMED, Hau-
GoJbIIIero 3HAYEHHUsA, TO 3TO Hauboblilee 3HaYeHKE paBHO Y (x,) = Xx,. Ho Torza oueBUAHO,
YTO B JIFOOOU TOUKE X; € (X(; 1) 3HaYeHUEe QYHKIIUM OKAKETCSA OOJIbIIE, YEM X, IIOCKOIBKY
OYHKIUA y = tg X ABJSETCS BO3pACTAIOIIEH.

1
TOrO0, 4TO 2 > —3, OTHIOAb HE CJIeAyeT, YTO 7 <



Memooduueckue pexomeHOayuu

Haubosbiiee n HanMeHbIee 3HadYeHUs GyHKIMU y = f(x) Ha oTpeske [a; b] 06bIYHO
0003HAYaTCA CMBOJIAMU r[nall))]( fx)m {_mbr]l f(x) cooTBeTCTBEHHO.
a; a;

113 TeOpeMEI 0 IIPOMEXKYTOUHEIX 3HAUEHHAX HelIPEePHIBHOM Ha OTpe3Ke GYHKIMHU CIe/y-
eT, 4To ec HauGosbllee ¥ HaUMeHbllee 3HaUYeHUA GYHKIMH Ha AHHOM OTpEe3Ke PaBHbI
ypcaaM m ¥ M COOTBETCTBEHHO, TO MHOXECTBOM 3Ha4eHWil GyHKINM Ha JAHHOM OTpe3-
Ke ABIAeTCA OTPe3oK [m; M]. [03TOMy K pelIeHHIO 33aZadd Ha OTHICKAHKME MHOMECTBA
3Ha4YeHWil GYHKIMH, HEIIPePHIBHOM Ha OTpe3Ke, TAKKe IIPHMEHHM aJTOPUTM BHIYMCIEHUA
HaMGO/BIIEro ¥ HAUMEHBIIEro 3HAYeHUI HelPePHIBHOM Ha OTpe3Ke (YHKIHHL.

PaccMOTpUM ellle OfHy THITMYHYIO CUTyalio. I[IpH MccIeoBaHMH Ha MOHOTOHHOCTD
HerpephBHOH U Auddepennupyemoit Ha R dynximu y = 3x* — 4x> B oTBeTe HyXHO yKa-
3aTh TOMBKO /[Ba TIPOMEXYTKAa MOHOTOHHOCTH: (—; 1], Ha KoTopoMm GyHKIMA yOBIBaeT,
u [1; +00) — IpoMesxyToK Bo3pacTanudA. Touka 0, XOTA U ABIAETCA KPUTHIECKOH, He 6yaeT
KOHI[OM IPOMEKyTKa MOHOTOHHOCTH, TaK KaK IPOM3BOJHAA B 3TOH TOUKE He MEHAET 3HAK.

1 2
HanpoTus, mpu ucciaegoBaHuu GyHKIUY Y = =2 ~ % B OTBETE JI0JUKHbI OBITh YKa3aHbI TPU

MIPOMeKyTKa MOHOTOHHOCTH: (—o;0) u [1; +) — npomexyTku Bospactanus, (0;1] —
MIPOMEXXYTOK YObIBAHUA.

3HaueHVe B TOYKe MUHUMyMa GYHKIIMU, MPUHAZJJIEXAallell OTpe3Ky, BOBce He 006s3a-
TEJbHO SBJIAETCS HAUMEHBIIUM 3HauyeHueM YHKIIMM Ha 3TOM oTpe3ke. Hampuwmep, ana
dynximu y = x° — 3x HaMMeHbIIUM 3HAYeHHUEM Ha OTpeske [—5; 2] ABIAeTCA BOBCE He
y(1) = —2 (3HaueHHe B TOUKe MUHUMyMa), a y(—5) = —110. PazymeeTcs, aHaJOTUYHOE
3aMeyYaHye CIIpaBeJNuBO U JJIg TOUYeK MaKCUMyMa.

s pemmeHus 3aa4uu 12 MOXKET OKa3aThCs MOJIE3HBIM CJIeAYIOLlee CBOHCTBO HETPEPHIB-
HBIX QYHKITUH: ecu yHkuus y = f (x) umeem Ha npomesxcymxe I eQuHCMBEHHYI0 MOUKY IKC-
mpemyma X, U 3ma moukda s8J11emcsl Mmoukoil MUHUMYMA, mo 8 Hell docmuzaenmcst HAUMeHb-
ulee 3HaUeHUe GYHKUUL HA OQHHOM NpoMedcymie. AHATIOTUYHOE YTBEPK/eHHUE CIIPaBeINBO
JUIs TOYKHM MaKCMMyMa W HauOosbllero 3HadyeHWs (yHKuwM. Hampumep, eciau QyHKIIUA
y = f(x), HenmpepbiBHAsA Ha oTpe3ke [a; b], uMeeT Ha mpomexyTke (a; b) eAMHCTBEHHYIO
TOYKY SKCTPEMyMa X, 1 3Ta TOUKA SABJIAETCSA TOYKOM MaKCUMyMa QYHKIIMY, TO HaubosbIee
3HaueHue QYHKIMU Ha oTpeske [a; b] paBHO f(x).

VIHorza IpH pellleHNH 3aZiay Ha HcciefjoBaHre QYHKINYM OKa3bIBAEeTCs, YTO HA JAaHHOM
IIPOMEXXYTKE TOUYeK SKCTpeMyMa HeT. TakoM cuTyauuy He HaZO IyraTbCsA: OHA O3HAYAeT,
YTO Ha 3TOM IIPOMEXKYTKE IPOU3BOAHAST IPUHUMAET 3HAUeHUsI OLHOTO 3HAKA, T. €. GYHKITUS
ABJIETC MOHOTOHHOM Ha HeM. OcCTaeTcsi 3aMEeTHTh, YTO €CJaU (QYHKIMSA BO3pacTaeT Ha
OTpe3Ke, TO HaubOJIbIlee 3HAUYEHNE HA HEM JIOCTUTAETCSA B IIPABOM KOHIle OTpe3Ka, a Hau-
MeHbIllee — B JIEBOM; eC/ii QYHKIMS yOBIBAeT Ha OTpPe3Ke, TO Haubosblllee 3HAYEHHE Ha
HEeM JIOCTHUTaeTCs B JIEBOM KOHIlE OTPe3Ka, a HauMeHblllee — B IIpaBoM. Hampumep, mycThb
TpebyeTcs HaWTU HauboJblee 3HaueHHEe QYHKIINU

y = 6\/§sinx—4—n0x+49

9



§ 1 ButuucneHue npoussooHsix. Hccnedosarue gyHkyuil ¢ npumeHeHuem npousgooHoll

Ha OTpe3Ke [% ; %] TIpousBogHas 3Toii GyHKIMU ecThb ¥’ = 64/2cosx — % [Tockonbky

7T < 4, IOJIy4UM, 4TO % >10. Ho 6v/2cosx=+72cosx < +/81cosx, T. e.

6v/2cosx < 9cosx < 9.

[TosTomy y’ <O mpu J1060M JeHCTBUTENHPHOM 3HAYEHWM apryMeHTa. 3HA4UT, QYHKIHs

. 40 " " o "
y=9sinx — - —x+49 apnaerca yObIBaloIIell Ha Bcel YUCI0BO PSAMOI U cBOero Hanbob-

mw T T
Iero 3Ha4€HUA Ha OTPE3Ke I:Z, §:| AOCTUT'AET B TOUKE X = Z Taxkum o6pa30M,

maxy(x)zy(%) =6\/§.Q_?,_+49:45.

[%:5]

Ocoboe MecTO B psAAY 33aZad HA BBIYMCIEHWE HAUOONBIIUX Y HAUMEHbBIIUX 3HAYEHUH
3aHUMAIOT «TEKCTOBbIE» 3a/Iaul (KaK MpaBUJIO, C TEOMETPUYECKUM cofiepKaHreM). OOBIIHO
B TaKuX 3aflayax TpebyeTcsa HalTH Haubosblllee WM HauMeHbIlee BO3MOXKHOE 3HAYEHUE
HEKOTOPOU BEJTMYUHEL [Ipr 3TOM MCKOMas BeJTMIMHA pacCMaTpUBaeTCA KaK GpyHKIUA HEKO-
TOpOH ZApyroit BenUUUHbL. Tak, HaIpUMep, ec/ii U3BECTeH IMePUMETp p NPAMOYTOIbHUKA,
p—2x

2
M3 CTOPOH MPSIMOYTOJIbHUKA. VicciaenoBaB 3Ty QYHKIIUIO, MOXKHO YCTAaHOBHUTH, KAaKOU U3
BCEX BO3MOXXHBIX ITPSIMOYTOJBHUKOB ZIAHHOTO MEepUMeTpa MMeeT HauOOJBIIYIO IUIOMAZb.
i paccMaTpuBaeMoU 3aZlauy 3TO MOXKHO CZiesiaTh U 6e3 IpUMeHeHUs MPOU3BOJHOM, TO-
CKONMBKY QYHKITUSA IUIONA/HU ABIAETCA KBaZApaTUYHON GYHKITHEH ¢ OTpUIIaTETbHBIM K03bbH-
IIMEHTOM IIPH BTOPOI CTEMeHU apryMeHTa. [103TOMy Haubosbliiee 3HAYEHUE JOCTUTAETCS

TO €ro IJIOIIaAb MOXHO paccMaTpuBaTh KaK QYHKIHO S(X) = X - , T7lle X — ofHa

o b
B abcuuicce BepIIMHBI Mapabosbl, ABIAOLIelica TpadukoM GYHKIUU, T.€. B TOUKE X = e
CrezioBaTe/NbHO, OZHA U3 CTOPOH IIPAMOYTOJIbHUKA paBHA YeTBepTU NlepumMeTpa. Ho Torza
p
u mobas Apyras cTopoHa OyzeT paBHa e TaxuM 06pa3oM, U3 BceX NMPSIMOYTOTbHUKOB JJaH-
2

p
HOTO IIepUMeTpa p HauboIbIIyIO IUIOMALb 16 ¥MeeT KBazpar. /[pyrue 3a/la4u Ha BbIYHCITIe-

HUe HauOOJbIINX U HAUMEHbBIINX 3HaYeHUH QYHKIMY 6€3 TpUMeHEHHUsI TPOU3BOAHOM OyAyT
PaccMOTpEHBI B CiefiyIoleM naparpade.

10



Ilenble pamuoHaJIbHbIE QYHKIIHUH.
Pertenust 3aza4 1 1 2 AMarHOCTUYECKOH PabOTHI

1. HaiizuTe TOUYKy MakcuMyMa QyHKITAN
y=x>—48x+17.
Pemenne. HaiieM Ipon3BOAHYIO ZaHHON QYHKIIUN:
y' =3x*—48.

OrpeziesTiM IPOMEXXYTKU 3HAKOMOCTOSIHCTBA IIPOU3BOAHOM, pas-
JIOXKUB TTOTyIeHHOE BhIpAYKEHUE Ha MHOXKUTEIH:

3x2 —48 = 3(x%>—16) = 3(x+4)(x —4).

B Touke X = —4 Mpou3BOAHAs MEHsET 3HAK C IUTI0CA Ha MUHYC,
C/Ie[0BaTeNbHO, 3TA TOYKA U SABJSETCA €AVMHCTBEHHOW TOYKOM
MaKCUMyMa.

y>x) o+ max - min  +

yox) 7 -4 ~~ 4 x

Omeem: —4.
2. HaiiiuTe HauMeHbIIee 3HaYeHHe GYHKINU
y=x>—27x
Ha otpeske [0; 4].
Pertenue. Hatiziem pon3BogHY0 GyHKITUN
y=x>—27x
U BOCIIO/Ib3yeMcs GOpMysIoi pasHOCTH KBaZpaToOB:
Y =3x*-27, y =3(x-3)(x+3).

[IponsBogHadA MeHsAeT 3HaK B TOYKaX x = —3 U x = 3. OTpesKy
[0; 4] mpuHaAIeKUT TOIBKO TOUKA X = 3, B KOTOPOI MPOM3BOAHAsA
MeHseT 3HaK ¢ MUHyca Ha Iwioc. TakuMm obpa3om, Toyka x = 3
SIBJIIETCS] TOYKOU MUHUMYyMa U €JUHCTBEHHOUN TOYKOU SKCTPEMY-
Ma Ha JaHHOM OTpe3Ke. 3HAYUT, CBOETO0 HaWMEHBINIEro 3HAYeHU S
Ha J]aHHOM OTpe3Ke (QYHKIUA JOCTUraeT UMEHHO B 3TOH TOYKe.
Haiizem HauMeHbIIlee 3HAYEHHE:

y(3) =3%-27-3=-54.

Omeem: —54.
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OTBeTHI:

T1.1

T1.2

T1.3

T1.4

T1.5

T1.6

T1.7

T1.8

T1.9

T1.10

O6paszel] HaMMCAHWUA:

TpenupoBoyHas pabora 1
T1.1. Hatizute f'(0), ecin
f(x) = 3x*—15x% — 4x + 16.
T1.2. Havigure f'(—1), ecn
fO0) =x+x7 +x2.
T1.3. Hatigure f'(1), ecm
flx) = x3x4x7.

T1.4. Haiiaure f'(4), ecin

fG) = (x—5™".
T1.5. Hatigute f'(—3), ecn

f(x) =3(x+4)°.
T1.6. Haiiaute f'(4), ecin

fx) = (B3x—11)8.
T1.7. Haiigure f'(—5), ecin

fO) = (x+4°+ (x+6)*.
T1.8. Haiigure f'(—4), ecin
f0) = (x—5)(x+5"

T1.9. Haiiaute y'(—4), eciu

y=0x+3)(x+7)°>.

T1.10. Haiigure f'(—3), ecin
fO) =+ D x+2)(x+3).

1/2|3/4/5/6/7/8/9/0




TpeHupoBoyHass pa6ora 2

T2.1. HaliziuTe TOYKY MUHUMyMa QYHKIIUU
y=x>-2x*+x-2.

T2.2. HatizuTe TOYKy MakcuMyMma QyHKITUN
Y =9—4x+4x?—x3.

T2.3. Hatizute TouKy MUHUMyMa QYHKIIUN
y =x>—3,5x*+2x —3.

T2.4. HaliiuTe TOuKy MakcuMyMa GyHKITUN
y=x+x*-8x-7.

T2.5. Hatizute TOYKy MUHUMYyMa GYHKITUU
y =x3—4x*—-3x—12.

T2.6. Hatigute TouKy MakcuMyMma QyHKITUU
y =x>+8x*>+16x+3.

T2.7. HaliguTe TOuKy MUHUMyMa QYHKIIUN
y=x>+x*-16x+5.

T2.8. Hatiute Touky MakcuMyma QyHKITUN
y=x3+4x* +4x+4.

T2.9. Haliaute TOuKy MUHUMyMa GYHKIIUU
y =x®—4x*—16x+8.

T2.10. HaiiznTe TOYKYy MakCUMyMa GYHKIIFHA
¥y =x>+5x*+3x+2.

13

OTBeTHL:

T2.1

T2.2

T2.3

T2.4

T2.5

T2.6

T2.7

T2.8

T2.9

T2.10

O6paszel] HaMMCAHWUA:

(4

34/56/7/8 90—,




OTBeTHI:

TpeHupoBouHas pabora 3

i
i
i
i

T3.1 | T3.1. HaiiauTe HauMeHbIee 3HaYeHHe QYHKIUU
E y=3x*-2x3+1
| Ha oTpeske [—4; 0].

T3.2 E T3.2. Hatiaute Haubonbliiee 3HaueHre GyHKIUN
E y=4x*—4x—x°
| Ha orpeske [1; 3].

T3.3 i T3.3. Hatizure HauMeHblllee 3HaUeHUE QYHKIUK
' y=x>-2x*+x+5
E Ha otpeske [1;4].

T3.4 i T3.4. HaiiauTe Haubonbliee 3HaUeHNe QYHKIIUN
E y=x>+x*-8x-8
| Ha otpeske [—3; 0].

T3.5 i T3.5. Halizure HavMeHblIlee 3HaUeHUe QYHKINU
E y=x>—4x*-3x-11
| Ha orpeske [0; 6].

T3.6 i T3.6. Hatizute Haubonblilee 3HaUeHNE QYHKIINHI
| y = —(x+6)(x*—36)
E Ha oTpe3ke [—4; 3].

T3.7 i T3.7. HaiiiuTe HanMeHbIlee 3HAYEHME GYHKITUM
E y = (x—3)(x+3)?
| Ha oTpeske [—2; 2].

T3.8 i T3.8. Hatizute Haubosblilee 3HaUeHNE QYHKIINHI
i y=2§—§+(x—2)2+(x—2)3
E Ha otpeske [1;2].

T3.9 E T3.9. Hatizute HauMeHblllee 3HaYeHNe QYHKIINHN
: y=0-x)x-4?
E Ha otpeske [0; 3].

T3.10 | T3.10. Haiizute Haubosblilee 3SHAUEHUE byHKITMN
i y = (x—10)(x® - 11x +10)
|
|

O6pasel HATUMCAHUS: Ha orpeske [—1;7].

112/3/4/5/6/78/9/0—|, 14




ZIpo6HoO-panoHaabHble PYHKIIHH.
Perttenus 3aja4 3 ¥ 4 AUAarHOCTUYECKOH PabOThI

3. HatizuTe TOUKy MUHMMyMa QpyHKIMN
25
y== +x+25.
Pemenue. HalizeM IpOM3BOAHYIO JaHHON QyHKINM:
25
y/ = ) +1.

Onpezenum MPOMeXYTKH 3HAKOIIOCTOSHCTBA ITPOU3BOJHOMN, IIPU-
BEAA IMOJYIEHHOE BbIpAXKEHUE K O6LL[eMy 3HaME€HaTeJI0 1 pa3jio-
KB YUC/JIUTEJIb HA MHOXUTEJ/IN:
x?—25  (x—5)(x+5)
x2 x2 ’

B Touke x =5 mpou3BofHasA MeHAeT 3HaK C MHMHyca Ha IUIIOC,
cJeIoBaTeIbHO, 9Ta TOYKA U ABJIAETCA e JMHCTBEHHOM TOYKON MH-
HUMyMa.

Omsem: 5.

4. Hatizute Hambospllee 3HaYeHWe QYHKIUU Y = X + % Ha
oTpeske [—4; —1].
Pemrenue. Haiiziem IpOU3BOAHYIO ZaHHON QYHKIVH:

/ 9
=1-=.
Y 2
HpI/IBeAEM IIOJTIY4€HHOE BBIPpAXXE€HUE K 06].ueMy 3HAMEHAaTEJI0
Y pa3yjoKUM YUCIUTEIDb HAa MHOXUTEIIN:

x*-9  (x—3)(x+3)
x2 x2 ’

Otpe3ky [—4; —1] mpuHaJIEKUT TOIBKO TOUYKA X = —3, B KOTO-
pO¥i Tpou3BOAHAS MEHSET 3HaK C IUIfoca Ha MuHyc. Takum obpa-
30M, TOYKA X = —3 SABIAETCA TOYKOW MaKCMMyMa W eJUHCTBEH-
HOUW TOYKOW 3KCTpeMyMa Ha JAaHHOM OTpe3Ke. 3HAYUT, CBOEro
HauOOJMBIIETO 3HAYEHUS Ha JAaHHOM OTpe3Ke QYHKIIUA JOCTUTAET
UMEHHO B 3TOH Touke. HalileM Haubobllee 3HaYEeHUE:

y(=3) = -3+ = 6.

Omesem: —6.
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OTBeTHI:

TpeHupoBoyHasa pabora 4

]
]
]
]
]
]
]
i
T4.1 ! T4.1. Haitaure f (—%), ecsIu
]
E fx) = 3x72,
]
T4.2 i T4.2. Haitzute y’(1), ecnu
]
]
: yo) = x—73
]
]
| . , §
T4.3 E T4.3. Hatigure f ( 4), ecim
E f(x) =5x+9x71+8.
]
T4.4 | T4.4. Haiigure g'(—1), ecn
]
\ 4x*+3x+47
E gh) = —-7"—.
]
T4.5 i T4.5. Haiigure y’(—10), ecn
]
E y =8(x+9)"%.
T4.6 E T4.6. Haiigure g'(7), ecm
]
7
] —
: $0 =5
]
T4.7 | T4.7. Haitaure f'(—4,5), ecru
]
| _ x—4
! f&) = x2—16"
]
T4.8 E T4.8. Haiigure y’(2), ecn
]
5
] —
! YO = G oy
]
T4.9 E T4.9. Haiiaure g’ (2), eciu
! 5
] —
: 809 =27 15
]
T4.10 i T4.10. Haiizure y'(—3), ecu
]
! _ 7x+2
! T 2x+7°

O6paszel] HaMMCAHWUA:

1]2[3[u[s]6/7[8]9[0[-, 6




TpenupoBouHasa pabora 5

T5.1. Haiigure Touky MUHUMYMa GYHKIIMA
y=16- 176 —X
T5.2. Hatizute TOYKy MakcuMyMma QyHKITIH

_x2+36
—

T5.3. Haiizure TOYKy MUHUMyMa GYHKIIIA

_ x*+64
==
T5.4. HatizuTe TOYKy MakcUMyMa QpyHKIIIHI
2

y=7-0,5x— )?

T5.5. Haiigure Touky MUHUMYMa GYHKIIUA
4
y=% +x+4.

T5.6. HatiznTe TOUKY MakcuMyMa QYHKIIMH

y= Z —0,5x>+6.

x

T5.7. HatiznTe TOYKy MUHUMyMa QYHKIIUN

y =052+ +15.
T5.8. Hatiznre TouKy MakcUMyMma QpyHKIIIHI

y= 1Y6—xz-|-9.

T5.9. Hatizure TOUKy MUHUMyMa GYHKIIUU
y=x*- 5x_4 +45.

T5.10. Haiigure TOYKy MakcUMyMa QpyHKIIAN

y =128 2+ 100.
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OTBeTHL:

T5.1

T5.2

T5.3

T5.4

T5.5

T5.6

T5.7

T5.8

T5.9

T5.10

O6paszel] HaMMCAHWUA:

(4
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OTBeTHI:

TpeHupoBouHas pabora 6

T6.1 T6.1. HatizuTe HauMeHblllee 3HaUeHUe QYHKIUK

_ x*+16
- x

Ha oTpeske [2; 8].

T6.2 T6.2. Hatizute Haubosblee 3HaYeHE QYHKITNH

_ x*+7x+49
Y= x

Ha otpeske [—14; —1].

T6.3 T6.3. HaliznTe HavMeHblllee 3HaYeHHe QYHKIIUU

_ x?—6x+36
Y= x

Ha otpeske [3; 9].

T6.4 T6.4. Haiigute Haubosbilee 3HaYeHe GYHKIIUU

_ x*—8x+64
Y=

Ha oTpeske [—16; —4].

T6.5 T6.5. HalizinuTe HavMeHblllee 3HaYeHNE QYHKITUU

_ x*+10x+100
X

Ha otpeske [1; 20].

T6.6 T6.6. HaiiguTe Haubosbllee 3HaYeHUE QYHKITNH

_X*+x*+9 2
=———x
X

Ha oTpe3ke [—9; —1].

T6.7 T6.7. Haiiiute HauMeHbIlee 3HaYeHNEe QYHKIIUN

254 x% —x°

— 52
y=x+ X

Ha otpeske [1; 10].
T6.8 T6.8. HaiiguTe Haubosblee 3HaYeHUE QYHKITIH

16 —x3
- x

O6pasel HATUMCAHUS: Ha oTpeske [—4; —1].

12/134/5/6/7/890-, 18




Tperuposounas paboma 6 OTBeTHI:
T6.9. HalizuTe HauMeHblllee 3HaYeHNE GYHKIUU T6.9
_x’-54
X
Ha oTpe3ske [—6; —1].
T6.10. Hatizute Hanbosbliiee 3HaveHre GyHKIIUN T6.10

2504 50x —x*
Y= x

Ha oTpeske [—10; —1].

O6paszel] HaMMCAHWUA:

1o 1]23[u]s]6/7/8]9/0[-




VippanrioHajbHbIe QYHKITHH.
PeliteHust 3aa4 5 ¥ 6 JUarHOCTUYECKOI pabOTHI

5. Haiizure TOYKy MakcuMyMa QpyHKI[AU
y=7+6x— 2x3.
Pemrenue. Haiiziem IpOU3BOAHYIO ZAaHHON GYHKIIUN:
Yy =6-3xi, y = 3(2—vx).

[IpousBozHas 06paIaeTcs B Hy/lb, €CIH /X =2, T. €. x =4. B To4-

Ke X =4 Npou3BoAHasA MEeHsET 3HaK C IUIIoca Ha MUHYC, CIe0Ba-

TeJIbHO, 3Ta TOYKA U ABJIAETCH eJMHCTBEHHON TOYKOM MaKCUMyMa.
Omeem: 4.

6. HaliznTe HavMeHblllee 3HaYeHUEe QYHKIIUU
3
y=x2—-3x+1

Ha otpeske [1; 9].
Pertenue. HaiizieM poU3BOJHYIO ZaHHON GYHKIIUN:

3.1 3
y'=35x2-3, y'=35(\x-2).

[pousBogHAasA obpamaeTcs B HyJIb, €C/IN /X =2, T. €. x =4. B ToY-
Ke X =4 IIpou3BOJHasA MeHsAeT 3HaK C MUHYyCa Ha IUIIOC, 3Ta TOYKA
ABJIAETCA eJUHCTBEHHON TOYKOM MMHMMyMa Ha JaHHOM OTpe3Ke,
Y HavMeHbIIero 3HaYeHHUs Ha 3TOM OTpe3Ke QYHKIIHA JOCTUTaeT
MMEHHO B 3Tol Touke. Halizem HauMeHbIllee 3HaUeHUE:

y(4) =43 -3-441=-3.

Omsem: —3.

20



TpeHupoBouHas pabora 7

T7.1. Haiigure f’(9), ecin
f(x) = 18+/x.
T7.2. Haiigure g’(8), ecim

g(x) =204/ x+17.

T7.3. Haiigure f'(2), ecim
) =vVax-7.

T7.4. Hatigute y'(5), eciu
y(x) =74/ 6x+19.
T7.5. Haiiaure y’(1), ecnn
y(x) = 49x§.

T7.6. Haiigute g’ (18), eciu
glx) = x% -xg -x%.
T7.7. Hatigute g’ (1), ecim
g(x) = 48 %/x ¥/x.
T7.8. Haiigure f/(1), ecin
f(x) =15vx+34¥/x.

T7.9. Haiigure g’'(1), ecin

x7,2 +x2,7
80) = "5 —
T7.10. Hatigute y'(1), eciu
x>0 -9
y= X13_3"

21

T7.1

OTBeTHL:

T7.2

T7.4

T7.5

T7.7

T7.8

T7.9

T7.10

O6paszel] HaMMCAHWUA:
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OTBeTHI:

TpeHupoBouHas pabora 8

|
|
|
|
|
|
|
|
T8.1 i T8.1. HaiiiuTe TOUKy MMHUMYMa GYHKI[UH
|
|
! y = %xﬁ —6x+1.
|
|
T8.2 i T8.2. Haifziure TOYKY MaKCUMyMa QyHKI[AU
|
' ¥y =2+3x—xv/x.
|
|
T8.3 i T8.3. HaiizuTe TOUKy MUHUMyMa GyHKIUHU
|
| ¥y =x+/x—1,5x+2.
|
|
T8.4 i T8.4. HaiifuTe TOYKy MakcUMyMa GyHKITUH
|
|
! y=7+8x~— %x Vx.
|
|
T8.5 i T8.5. HaiiuTe TOUKy MUHUMyMa GYHKI[UH
|
E y=x-9Vx.
|
T8.6 i T8.6. HaiiuTe TOUKy MakcUMyMa QyHKITAM
|
E y=6-x)vx.
|
T8.7 | T8.7. HaiizuTe Touky MUHUMyMa GYHKIIUN
|
i y = (x—12)v/x.
|
T8.8 | T8.8. HaiifuTe TouKy MakcuMyMa GyHKIMN
|
E y = (15—x)/x.
|
T8.9 i T8.9. HaiiauTe TOuKy MUHUMyMa GyHKIUM
|
i Y =xvVx—3v/x+2.
|
|
T8.10 | T8.10. Hatizute TOYKy MakcuMyMa QyHKIMH
|
' ¥y =11+4+6vx—2xvx.
i
|
|
|
|
|

O6paszel] HaMMCAHWUA:
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T9.1.

T9.2.

T9.3.

T9.4.

T9.5.

T9.6.

T9.7.

T9.8.

T9.9.

TpeHupoBouHas pa6ora 9

Haiigute HauMeHblllee 3HaYeHHE QYHKINU

y = (x—12)v/x Ha oTpeske [1;9].

Haiizure Haubonblee 3HaueHUEe QYHKIIUU

y =7—6+4/x—5x> Haorpeske [1;4].

Halizure HavMeHblIlee 3HaUeHUEe QYHKIUU

y =x%+5yx+7 Haorpeske [4;16].
Haiigute Haubosbllee 3HaYeHUE QYHKIIMH
y=(7—-x) \/x_—I—S Ha oTpe3ke [—4; 4].
Haiigute HauMeHblllee 3HaYeHUE QYHKINU
y=((x-11) \/x_—l—l Ha oTpe3ke [0; 8].
Haiigute Haubosblee 3HaYeHre QYHKIMK
y = (10 —x)\/x_—l-z Ha otpeske [—1; 7].

HaiiguTe HauMeHblee 3HaueHe QYHKIIUU

y=(x—15)y/x+124+6 mna orpeske [—8;4].

Haiizure Haubonbllee 3HaueHUe QYHKIUK

y=(8—-x)yx+4+1 mnaorpeske [—3;5].

Haiigute HauMeHblllee 3HaYeHUE QYHKINU

y =2(x—20)y/x+7+5 mnaorpeske [—6;2].

T9.10. HatizuTte Haubonblee 3HaueHUE GyHKIUN

y=5—(x—14)y/x+13 mwna orpeske [—9; 3].

23

OTBeTHL:

T9.1

T9.3

T9.4

T9.6

T9.7

T9.8

T9.9

T9.10

O6paszel] HaMMCAHWUA:
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Tpuronomerpudeckue GyHKIIUH.
PeliteHust 3aa4 7 ¥ 8 IMarHOCTUYECKOI pabOThI

7. HaiiguTte TOUKy MUHUMYMa QYHKIUK

y = (0,5—x) cosx+sinx,

T
TIPUHAZJIEXATTYIO TPOMEXYTKY (O; 5).
Pemrenue. CHavasa HaleM MPOU3BOAHYIO JaHHON QYHKIIVH,
MPYMEHUB TIPABWIO [Jisi BRIYMCIEHUS TTPOU3BOAHON ITpOU3Bee-

HUS ABYX QYHKITHIHA:
y' =(0,5—x)" cosx + (0,5 — x)(sinx)’ + (cosx)’,

T.e
y' = —cosx — (0,5 — x) sinx + cos x,

u, creposaTenvHo, y'=—(0,5—x)sinx, wim y’' = (x —0,5) sin x.

Ha npoMexyTke (0 ; g) NpOoU3BOAHAA 06PAIaeTcs B Hy/Ib TOMTbKO

npu x =0,5, mockonbKy sinx > 0 pu x € (O; %) . B Touke x=0,5

TIPOU3BOZIHASA MEHSET 3HAK C MUHYCa Ha ILUTIOC, ¥ 3Ta TOYKa SBJIS-

eTcs eJUHCTBEHHOM TOYKOM MUHUMYyMa Ha JJaHHOM IIPOMEXKYTKe.
Omeem: 0,5.

8. HatiznTe HaubosbIee 3HaYeHNE QYHKITUU

Yy =4v2cosx+4x—m+4

T
Ha OTpe3Ke [0; 5] .
Pemenne. HaiiieM Ipon3BOAHYIO ZaHHON QYHKIIUU:

y' = —4V2sinx+4.

[TpousBogHas obparaercs B HyJb, €CJIU

4y/2sinx =4, T.e. sinx = i.

V2

T o T
OTpe3Ky [0, E] MNPpUHAZJIEXKUT €JUHCTBEHHBIM KOPDEHD X = Z I10-

T
JIY4EHHOTO ypaBHEHUs. B Touke x = 7 TPOM3BOJHAA MEHAET 3HAK
C IUTIOCAa Ha MMHYC, 3Ta TOYKA SIBJIAETCSA eIUHCTBEHHON TOYKOU
MaKCMMyMa Ha JaHHOM OTpe3Ke, M HauOOJbIIETO 3HAYEHUA Ha
3TOM OTpe3Ke GYHKIIUS JOCTUTAaeT UMEHHO B 3TOM Touke. Haiimem
HaubosblIee 3HaYEHHE:
T T T T
y(z) = 4«/§cosz +4-7-nm+4, e y(z) =8.
Omeem: 8.

24



TpenupoBouHasa pa6ora 10

T10.1. Haiigure f’ ( Sn) ecm
f(x) =2sinx+7cosx.

T10.2. Hatizgute y’(sf), ecau
y(x) = 9v/2sinx — 7tgx.

T10.3. Haiigure g’ (%), ecnu
g(x) =9tgx —8cosx.

T10.4. Hatizute y ( Bn) ecniu
y = 3cos7x.

T10.5. Hatizute f’(i), eciu

fx)== sm(137tx)

T10.6. HatizuTte y’ (I}Tn)’ ecu

T10.7. Hatizute g (4%) eciu
12
8(x) sinx”’
T10.8. Hatizute f’ (?n) ecau
18
f) = cosx’

T10.9. Hatizute y’(z—%), ecau
y() = sin? 7x — cos® 7x.

T10.10. Haiigure g’(%), ecau

_ sin24x
G = cos12x”

25

T10.1

OTBeTHL:

T10.2

T10.3

T10.4

T10.5

T10.6

T10.7

T10.8

T10.9

T10.10

O6paszel] HaMMCAHWUA:
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OTBeTHI:

TpenupoBoyHas pa6ora 11

T11.1 T11.1. HatizuTe TOYKYy MakcuMyMa QyHKITUU

y = xsinx+cosx —3sinx+1,

MIPUHA/JIEXKALIYIO TPOMEXYTKY (g ; rc).

T11.2 T11.2. Haiigure TOYKy MUHUMYyMa GyHKIIUN

y = (x—1,5)sinx+cosx,

( b
MIpUHA/JIeKaLlyI0 IPOMEXYTKY | 0; 5)'

T11.3 T11.3. HaiiguTe TOYKy MakcuMyMa GyHKITUU

y = (6—5x)sinx —5cosx+6,

[IpUHAZAJIEXAIIYIO0 IPOMEXYTKY (O; %)

T11.4 T11.4. Haiigute TOUKy MUHUMYMa QYHKIUK

y =2cosx—(1—2x)sinx+1,

[IpHUHAZAJIEXAITYIO0 IPOMEXYTKY (O; %)

T11.5 T11.5. Haligute TouyKy MakcuMyMma GpyHKIIUU

y =2cosx — (5—2x)sinx+4,

MIPUHA/JIEXKALIYIO TPOMEXYTKY (g ; rc).

T11.6 T11.6. Haiigure TOuKy MUHUMYyMa QyHKIIUN

o 3.
y = Xsinx -+ cosx — ZSIHX,

MIpHUHAZAJIEXAIIYIO0 IPOMEXYTKY (O; %)

T11.7 T11.7. HaiiguTte TOUKy MakcuMyMa QyHKIIUK

y = sinx —4cosx —4xsinx+5,

[IpHHAZAJIEXAITYIO0 IPOMEXYTKY (O; %)

O6paser; HaITUCAHUA:

1]2[3[u[s]6/7[8]9[0[-, -




Tperuposouras paboma 11 OTBeTHL:

T11.8. Haiigure TOYKy MUHUMyMa QyHKI[AN T11.8

y =3(x—1,25)sinx+3cosx+2,

( b
MpUHA/JIeXKallyI0 IPOMeXYyTKY | O; 5)'

T11.9. HaiiguTe TOUKy MakCUMyMa QYHKIIUU T11.9

y = (2—5x)sinx—5cosx+3,

[IpHUHAZAJIEXAITYIO0 IPOMEXYTKY (O; %)

T11.10. HatiguTe TOYKy MUHUMYyMa GYHKITNU T11.10

y =4sinx+2(5—2x) cosx—7,

MIpHHAZAJIEXAITYIO0 IPOMEXYTKY (%, n).

O6paser; HaTUCAHUA:

o 1]23[u]s]6/7/8]9/0[-




OTBeTHI:

TpeHupoBoyHass pabora 12

|
|
|
|
|
l
|
T12.1 | T12.1. HaiiauTe HauMeHbIIee 3HaUeHHe GYHKIUN
|
: ¥y =9+ V37 —3v3x—6cosx
l n
1 Ha oTpeske [0; 5].
|
T12.2 i T12.2. Haiizute Haubobliiee 3Ha4eHUE GYHKIINMU
|
! y:6sinx—%x+7
| ST
| Ha OTpe3Ke [—?; 0].
|
T12.3 ! T12.3. Haiigure HauMeHblllee 3Ha4eHHe QYHKIIIU
|
| y=5cosx—%x+9
|
! 2
! Ha oTpeske | ——=;0].
|
T12.4 | T12.4. Hatizure HanbonblIee 3HaueHNe QYHKIINU
i y=9tgx—8x+7
! b
| Ha OTpe3Ke [—Z; 0].
|
T12.5 | T12.5. HaiiguTe HauMeHbllIee 3HAYEHUE dyHKIIMN
|
: y =4x—-5tgx—5n+4
i Ha OTpesKe [3_75 5—“]
: p 4 3 4 *
T12.6 | T12.6. Haiiqute HanboblIee 3HAYCHYE byHKIIMH
|
! y=5tgx—4x+n+9
| Ha OTpesKe [—E' E]
T12.7 | T12.7. HatizuTe HauMeHbllIee 3HaYeHE QYyHKIIUU
|
|
: y=§n—2cosx—\/§x—5
i -
| Ha OTpesKe [0, 5].
|
T12.8 ! T12.8. HatizuTe Hanbosblee 3HaueHNe GYHKIIUN
|
i y=25inx—«/§x+§n+7
l
|

T
O6pazer Hamucanus: ' Ha OTPE3KE [0: 5]-

1]2[3[u]s]6[7[8[9/0]-], o8




Tpenupogounas paboma 12 OTBeTHL:
T12.9. Haiizute HauMeHblllee 3HaueHHe QYHKINU T12.9
y =7sinx+8cosx—17x—18
T
Ha OTpe3sKe [—5; 0] .
T12.10. HaiiguTe Haubosblee 3Ha4YeHUE QYHKITIH T12.10

y =4sinx—5cosx+11x—13

3
Ha OTpe3Ke [—7; 0] .

O6paser; HaTUCAHUA:

00 1]23[u]s]6/7/8]9/0[-




IMokaszaTenbHast QYHKITHA.
Perntenust 3aza4 9 u 10 AMarHOCTUYECKOH PabOTHI

9. HatiguTe TOuKy MakcuMyMma QyHKI[AN
y=2—17x—17)e’ .

Pemenne. CHavasa HaliZieM IPOU3BOAHYIO ZaHHOU GYHKINY,
MPUMEHUB NPAaBWIO JJI BEIYUCIEHUS POU3BOAHOM MpOU3Be/e-
HUSA ABYX QyHKIHN:

y =02 =17x—17) ">+ (x> = 17x —17) (¢’ 7),

Y =@x—17)e" ™+ (x* - 17x - 17) (=€),
U, CJIe0BaTeNbHO,
Yy =—=(x?-19x)e’ ", mwm y = —x(x—19)e’ .

[TpomsBozgHasa obpamaercsa B Hyib npy X =0 u x = 19, npudem
MeHseT 3HaK C IUIfoca Ha MUHYC B TOuKe X = 19. JTa Touka U AB-
JiAeTcsd eJVHCTBEeHHOM TOYKOM MaKcuMyMa.

Omeem: 19.

10. Haiizure HauMeHblllee 3Ha4eHUEe QYHKIINU
y = (x—13)e¥ 12

Ha oTpeske [11; 13].

Pemrenue. CHavasa HaljeM MPOU3BOAHYIO JaHHON QYHKIIVH,
TIPUMEHUB MIPaBUJIO JJIs1 BEIYMCIEHUs ITPOU3BOJHON IIpou3Be/e-
HUS ABYX QYHKIHN:

¥ = (c—=13)e 12+ (~13) (e %Y,

y/ — eX—lZ 4 (X _ 13)€X_12,

u, ciefoBaTenbHo, y' = (x — 12)e* 12, B Touke x = 12 mpousBoz-
Had MeHAeT 3HAaK C MHMHyca Ha IUTIOC, 3Ta TOUKA ABIAETCS effH-
CTBEHHOI TOUKOI MHHMMyMa Ha JAHHOM OTpe3Ke, ! HalMeHbIIIe-
r'0 3HaYeHHA Ha 3TOM OTpe3Ke GpYHKIHA JOCTUraeT UIMEHHO B 3TOM
Touxe. HaiiZileM HavMeHbIIIee 3HAYEHME:

y(12) = (12-13)e"* 1 = —1.

Omeem: —1.
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TpeHupoBouyHas pabora 13
T13.1. Haiigure f'(2), ecim
flo) = h71—7

T13.2. Haiigute y'(—2), eciu

B 23( .5)(
~ lnl10"
T13.3. Haiigure f/(—6), ecim
_ 6x+8
f(X) = R
T13.4. Hatigute y'(—2), eciu
_9
Y=o
T13.5. Haiigure f'(14), ecin
_7-67
fo =58
T13.6. Haiigure y’(—2,5), eciu
y= 62x+5.

T13.7. Haiigute f/'(—18), ecn
f(x) = (x+8)e T8,

T13.8. Haiigure f'(4), ecin

x+3
f(x) = ex—4 :
T13.9. Haiigure y’(2), ecu
73x—5
Y= In7 *
T13.10. Hatizute y'(5), ecin
_ 153/15*
~ Inl5 -

31

OTBeTHL:

T13.1

T13.2

T13.3

T13.4

T13.5

T13.6

T13.7

T13.8

T13.9

T13.10

O6paszel] HaMMCAHWUA:
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OTBeTHI:

TpenupoBoyHas pabora 14

|
|
|
|
|
|
i
T14.1 i T14.1. HaiizuTe TouKy MUHUMyMa GYHKIUHI
|
i y = (x*—5x+5)e* .
|
|
T14.2 i T14.2. HaiifuTe TOYKy MakcuMyMa GyHKITUH
|
: y = (x*>—8x+8)e* 8,
|
|
T14.3 i T14.3. HaiiguTe TouKy MUHUMyMa GyHKIIUM
|
| y = (x® = 15x+15)e* 1%,
|
T14.4 i T14.4. Halizure TOYKy MakcumMyma GyHKIUM
|
| ¥y = (x+3)% ™.
|
|
T14.5 | T14.5. HaiiauTe TOYKy MUHMMyMa QyHKIIUH
|
| y = —(x—4)%".
|
|
T14.6 i T14.6. Halizure TOuKy MakcuMyMa QyHKIIAH
|
: y = (x—6)%"°.
|
|
T14.7 1 T14.7. HaiizuTe TOYKY MUHUMYMa GYHKI[UM
|
! y=(4—x)e>".
|
|
T14.8 1 T14.8. HatizuTe TOUKy MakKcuMyMa QYHKIIUU
|
| y = (x—6)e .
|
|
T14.9 1 T14.9. HaiizuTe TOUKy MUHUMYMa GYHKIAN
|
: y=?=3).
|
|
T14.10 | T14.10. HaiiguTe TouKy MakcuMyMa QyHKIIVIN
|
! y = (% +2x+1)e¥t,
i
|
|
|
|
|
|
|
|

O6paszel] HaMMCAHWUA:

1]2[3[u]s]6[7[8[9/0]-], 2




TpenupoBouHas pabora 15

T15.1. Halizute HauMeHbllee 3HaYeHHe QYHKIUU
y =8+ (x—7)e°
Ha oTpe3ke [3; 9].
T15.2. Haiigute Haubosblilee 3HauYeHUE QYHKIAN
y=(x—11)e!?*+13
Ha otpeske [5; 15].
T15.3. HaliguTe HanMeHbIllee 3HaYeHUE QYHKITNH
y=5—(x—3)e**
Ha otpeske [0; 7].
T15.4. HaiiguTte Haubosbllee 3HaYeHNE GYHKITUU
y= (X—4)2€x_2
Ha otpeske [1; 3].
T15.5. HaliguTe HanMeHblllee 3HaYeHE QYHKIINHI
y=2—(x— 3)2e>
Ha oTpeske [4; 6].
T15.6. HaiiguTte HaubosbIee 3HaYeHNE GYHKITNU
Yy =6+ (x—7)%">
Ha oTpeske [4; 6].
T15.7. HaiizuTe HauMeHblllee 3HaYeHUe GYHKIINU
Yy =4—(x—4)%e2
Ha otpeske [1; 3].
T15.8. HaiiguTte HaubosbIee 3HaYeHNE GYHKITUU
y = (x—6)%5
Ha oTpe3ke [7; 9].
T15.9. Haiigute HauMeHbIIee 3HaYeHNE GYHKITUU
y = (x*—-5x+5)e*3
Ha otpeske [1; 5].
T15.10. Hatiaute Haubosbliiee 3HaueHre GyHKIIUM
y=0B-x»e!
Ha oTpe3ke [0; 2].

33

T15.1

OTBeTHL:

T15.2

T15.3

T15.4

T15.5

T15.6

T15.7

T15.8

T15.9

T15.10

O6paszel] HaMMCAHWUA:
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Jlorapudmuveckass GyHKIHS.
Pentenus 3aza4 11 u 12 guarHocTUYecKoi paboThI

11. Hatigute TOYKy MUHUMyMa QYyHKIIUN
y =x—5Inx.
Pemnrenue. ®ynkiua onpezeneHa Ha (0; o). Hafiziem npous-
BOZHYIO IaHHOU QyHKITUU:
xX—=5

r_q_2 P k-
y =1 o Tey =-—0".

[TpousBogHas MeHSET 3HAK B €IMHCTBEHHOM TOUKe X =5, IpuieM
3HaK MIPOM3BOZHOM B 3TOM TOUYKe MeHseTcs ¢ MUHyca Ha IUTIOC.
CrnezoBaTebHO, 3Ta TOYKA U SABJISIETCA €IUHCTBEHHOM TOUYKOM
MHHUMyMa JAaHHOM QYHKITUH.

Omeem: 5.

12. Haiigure Hanbosblee 3HaYeHUE QYyHKIAN
y=5—-7x+7In(x+3)

Ha oTpeske [—2,5;0].
Pemrenue. Haiiziem poU3BOAHYIO ZaHHON GYHKIIUN:

7
/—_ —
y = 7+x+3’
T.€ )
r_ X+
y = 7x+3'

[TpousBogHAA MEHSET 3HAK B €JUHCTBEHHOU TOYKe X = —2, MPU-
4yeM 3HaK IIPOU3BOJHOMN B 3TOM TOYKe MeHseTcA C IUTIoca Ha MU-
Hyc. JTa TOYKa fABJAETCA €JUHCTBEHHOM TOYKOM MakKcUMyMa Ha
JJAHHOM OTpe3Ke, ¥ HauOOJbIIEr0 3HAYEHUS HA 3TOM OTpe3Ke
GYHKIMA ZoCTUTaeT UMEHHO B 3TOM Touke. Haiizem HamubosbIee
3HaAYEHUE:!

y(=2)=5-7-(-2)+7In(-2+3) = 19.

Omeem: 19.
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TpeHupoBouHas pabora 16

T16.1. Haiigure f’(7), ecin

T16.2.

T16.3.

T16.4.

T16.5.

T16.6.

T16.7.

T16.8.

T16.9.

f(x) =28Inx.

Hatigure y'(—7), ecim

y =15In(x+10).

Hatigure f'(5), ecan
f(x) =1In(6x—5).

Hatigute y’'(5), ecnu

Haiigure f'(—4), ecin

f(x) =5x+4In(x+6).

Hatizute y’'(5), ecin
y = 3xIn(x—4).

Hatigure f'(—2), ecin

f(x) = 4x?In(x +3).

Haiigure f'(2), ecin
In(x—1)
Fo =
Hatizure y'(3), ecin
xZ
y = 6x+logs(x+5) — Z8In5"

T16.10. Haiigure y’(6), ecu

y= 5x2+%—610g7x.

35

T16.1

OTBeTHL:

T16.2

T16.3

T16.4

T16.5

T16.6

T16.7

T16.8

T16.9

T16.10

O6paszel] HaMMCAHWUA:
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T17.1

OTBeTHI:

T17.2

T17.3

T17.4

T17.5

T17.6

T17.7

T17.8

T17.9

T17.10

O6paszel] HaMMCAHWUA:

TpeHupoBouHas pabora 17
T17.1. Haiigure TOUuKy MakcuMyMa QyHKIIUU
y =2Inx—5x+7.

T17.2. HaiiainTe TOUKY MakcuMyMa GyHKIIMU

y =1In(x—8)—x+5.
T17.3. Haiizure TOUKYy MUHUMyMa QYHKIIII

y=x—-In(x—-7)+7.
T17.4. Halizute TOYKYy MakCHUMyMa QpyHKIIMHI

y =4In(x—3) —2x+3.

T17.5. Haiigute TOUKy MUHUMyMa QYHKIIII
y =2x—5In(x—7).

T17.6. HatizuTe TOUKy MakcuMyMa QyHKITIH
y =18Inx—x%
T17.7. Halizute TOYKYy MUHUMyMa QyHKITIN
y =2x—7In(x—8)+5.

T17.8. HaiiiuTe TOUKy MakcCuMyMa GYHKIIMU
y =In(x+5) —5x+5.

T17.9. Hatizure TOUKYy MUHUMyMa QyHKITIH
y=(x- 3)2—8lnx.

T17.10. Haifgure Touky MakcuMyMa QyHKIIUN
y =6Inx—(x— 2)2.

123
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OTBeTHL:

TpeHupoBouHas pabora 18

y=3—x*+7x—5Ilnx Ha oTpeske [%, %]

|
|
|
|
|
i

T18.1. Haiizure HanMeHbllee 3HaYeHUe GYHKIIUA | T18.1
|
y =5x—In(x+ 5)° Ha oTtpeske [—4,5; 1]. :
|
|

T18.2. HaiizuTte Haubonbllee 3HaYeHNE QYHKIUU | T18.2
|
y =3In(x+2) —3x+10 Ha orpeske [—1,5;0]. |
|
|

T18.3. Haiizute HauMeHblllee 3HaUYeHUE QYHKIIUN | T18.3
|
y= —x?>+20x—18Inx Ha otpeske [0,1; 8,1]. :
|
|

T18.4. Haiizute Haubosblee 3HaueHUE QYHKITUU | T18.4
|
_ 1.1 '
y =7—7x+In(7x) Ha oTpeske [13, 3]. i
|

T18.5. Haiigute HauMeHbIlIee 3HaYeHNE GYHKITNU i T18.5
y=x?>—2Inx+1 =aorpeske [0,3; 3,3]. i
|

T18.6. Haiizute Haubosblee 3HaueHUE QYHKIIUU i T18.6
— _ 1.1 :
y =1In(13x) —13x+13 Ha oTpe3ke [15, 11] . !
|

T18.7. HalizuTe HavMeHbIllee 3HaYeHUe GYHKITUN i T18.7
|
—ay2_ 11 13 [
y =3x“—11x+5Ilnx+7 Ha orpeske [12,12]. !
|
|

T18.8. Haiizute Haubosblee 3HaueHUE QYHKIIUU | T18.8
) 1.7 i
y =7—Inx+5x—2x* Ha oTpe3ke [E;E]' !
|

T18.9. HaiiiuTe HauMeHbIllee 3HaueHNE QYHKIIUU | T18.9
|
y = 3x2—-10x+4Inx Ha otpeske [0,8; 1,2]. :
|
|

T18.10. Haiizure HauMeHblllee 3Ha4eHHe QYHKIIIHU | T18.10

|
|
|
|
|
|
|
|

O6paser; HaTUCAHUA:
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OTBeTHI:
JuarHoctudeckas pa6ora 1

y =6sinx—9x+5

|
|
|
|
|
|
|
|
|
1.1 i [I1.1. HaiiauTe TOYKY MUHUMyMa QyHKITAM
|
i y =7+12x—x°.
i
1.2 i [I1.2. HaiizuTe HauGo/bIIee 3HAYCHIIE byHKIIMH
|
E y=x>-3x+4
|
| Ha orpeske [—2; 0].
|
1.3 i JI1.3. Haitzure TOYKY MaKCUMyMa QyHKITIH
|
|
. _ 16
! y== +x+3.
i
A1.4 E [1.4. HalizuTe HavMeHblllee 3HaYeHUe QYHKINU
|
. _ .36
! y=x+3
|
| Ha orpe3ske [1; 9].
|
A1.5 | IL.5. HafizuTe Touky MUHUMYMa QyHKIAK
: 2. 3
! y=3x>—2x+1
i
/11.6 E J1.6. Haiizure Hanbosnbliiee 3HavYeHe QYHKIIAN
i s
| y =3x—2x2
|
E Ha otpeske [0; 4].
|
1.7 ! [11.7. Haiigute TOuKy MakcuMyMa GyHKLINU
|
| y = (2x—3)cosx—2sinx+5,
|
|
| IPUHA/TEKAIILYIO TPOMEXKYTKY (O; %)
|
1.8 | 1L.8. HailiguTe HauMeHblllee 3HadeHHe QyHKIUK
i
|
|
|
|
|

3n
Ha OTpe3Ke [—7; 0] .

1]2[3[u[s]6/7[8]9[0[-, a8

O6paszel] HaMMCAHWUA:




JAuaznocmuueckas paboma 1 OTBeTHI:
[1.9. Hatizure TOYKYy MUHUMyMa QyHKIIMHI 1.9
y = (x—7)e".
J11.10. HaiiguTe Haubosbiee 3HadyeHre GYHKIUU [1.10
y=(x—9e"
Ha otpe3ke [—11; 11].
J1.11. HatizuTe TOYKy MakCcUMyMa QyHKITIH A1.11
y =Inx—2x.
[1.12. HaiiguTe HauMeHbIllee 3HaYeHUE QYHKITNH A1.12
y=4x—4Inx+5

Ha otpeske [0,5; 5,5].

O6paszel] HaMMCAHWUA:
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OTBeTHI:

J12.1

J12.2

712.3

2.4

J12.5

712.6

2.7

712.8

J12.9

Ob6pa3zel] HaMMCaHWUA:

JuarHoctudeckas pabora 2

J2.1. Halizute TOYKYy MakcUMyMa QpyHKIIFI

3

y=5+4x— %

[12.2. HatizuTe HaubosbIllee 3HaYeHHE QYHKITUN
y = x> —6x?

Ha otpeske [—3; 3].

[12.3. HaiizinTe TOYKY MUHUMyMa QYHKIIIA

y=E 1 xta0.

[2.4. Hatizute Haubombilee 3HaYeHNe QyHKIINHT
y=x+ % +4
Ha oTpeske [—4; —1].
[2.5. Halizure TOUKYy MakcuMyMa GpyHKIIIHI
y= 5+18x—4x%.
J12.6. Hatiaute Haubosbliiee 3Ha4eHre GpyHKIINMU
y=6x—xv/x+1
Ha oTpeske [9; 25].
[2.7. Hatizute TOuKy MUHUMyMa GYHKIIUN
y = 5sinx —5(x—1) cosx+4,
TIpUHAJJIeXaIYI0 IPOMEXYTKY (O; g)
J12.8. Haliaute Haubonbliee 3Ha4eHEe QYHKIUU

y =12cosx+6v3x —2vV31+6
T
Ha OTpe3Ke [0; 5]‘

[12.9. Hatizute TOYKy MakcUMyMa QpyHKIIIHI
y = (2 —17x+17)e’ .

1/2/3/4/5/6/78/9/0—
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Juazrocmuueckas paboma 2

J12.10. Haiizute Haubosnblilee 3HavyeHe QYHKIIUN
Yy =4+ (x—5)e’*
Ha otpeske [1; 8].
[12.11. HaiiguTe TOYKy MUHUMyMa QYHKIIUN
y=x—7lnx+6.

[12.12. HaiiguTte Haubosbllee 3HaYeHNE GYHKITUU
y =5lnx—-5x+7

Ha otpeske [0,7; 1,7].
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OTBeTHL:

712.10

J12.11

J12.12

O6paszel] HaMMCAHWUA:
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OTBeTHI:

A3.1

3.2

3.3

3.4

3.5

713.6

3.7

713.8

3.9

O6paszel] HaMMCAHWUA:

AunarHoctuyeckas pabora 3

[3.1. Haiizute TOUKy MUHUMyMa QYHKIUK

3
=X _gy_
y=3-9%-7
[13.2. Halizute Haubosbllee 3HaueHHE QYHKIIUU
y=9x% x>

Ha otpeske [1; 10].
[13.3. Haiizure TOUKy MakcuMyMa GyHKIIII

y= §+x+9.

[3.4. Hatizute HauMeHbIlee 3HaYeHUe QYyHKIINHI
— ey 8
y=x+ X +8
Ha oTpe3ke [4; 16].

[3.5. Haiizute TOuky MakcuMyMa GyHKIUK

y= 2+5x—%x\/§.

[13.6. Halizure HanMeHblllee 3HaUeHUe QYHKIUU
y=xv/x—12x+11
Ha otpeske [36; 81].
[13.7. Hatizute TouKy MUHUMyMa GYHKIIUN
y = 2cosx +sinx —x cos x,
[IpHUHAZAJIEXAIIYIO0 IPOMEXYTKY (% ; n).
[13.8. Hatizure HanbonblIee 3HaueHNe QYyHKINU

y=11x—5cosx+2
s
Ha OTpe3Ke [—5;0].

[13.9. Hatizure TOYKy MakcUMyMa QyHKITIH
y = (x+8)eb ™,

1/2/3/4/5/6/78/9/0—
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JAuaznocmuueckas paboma 3

[13.10. Haiizure HauMeHblee 3Ha4eHUe QYHKIIU
y = (x+4et

Ha otpeske [—9; 9].

[13.11. HaliguTe TOYKy MUHUMYyMa GYHKIIUU
y =2x—5Inx+3.

[13.12. Haiigute Haubosbllee 3HaYeHUE QYHKITUN
y = In(x+3)%—3x

Ha oTpeske [—2,5; 2,5].
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OTBeTHL:

713.10

A3.11

A3.12

O6paszel] HaMMCAHWUA:
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OTBeTHI:

4.1

4.2

4.3

114.4

4.5

4.6

4.7

4.8

4.9

O6paszel] HaMMCAHWUA:

JuarHoctudeckas pabora 4

J4.1. Hatizute TOYKYy MakCUMyMa QyHKITIH
y=x>-5x*+7x—5.
J14.2. HatiiuTe HauMeHblllee 3HaYeHne QyHKIUU
y=x>-3x*>+2
Ha otpeske [1;4].
[14.3. Hatizute TOYKy MakcUMyMa QyHKIINHI

_ x*+4225
=TT

J4.4. Haiigute Haubosblilee 3HaYeHUE QYHKINH

_ x*+25
S

Ha otpeske [—10; —1].

[14.5. Hatizute TOYKy MUHUMyMa GYHKIIUU

y= %x% —3x+5.

J14.6. Hatizute Haubosblee 3HaYeHE QYHKITNH
y=27-x)Vx

Ha otpeske [1; 16].

[14.7. HaliguTe TOYKy MaKcUMyMa GYHKITUU

y =3 —4sinx — (5 —4x) cosx,

( s
MpUHA/JIeKallyI0 IPOMEXYTKY | 0; 5).

J14.8. Hatiiute HauMeHblIlee 3HaYeHne QYyHKIUU
y =2sinx+7x—11
Ha otpeske [0; 37t].
[14.9. Haligute TOuky MUHUMyMa GYHKIIUN
y = (x+5)e* .

1/2|3/4/5/6/7/8/9/0
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JAuazHocmuueckas paboma 4

[14.10. Hatizure Hanbonbllee 3HaueHe QYHKIINY
y=(8- x)e<™7
Ha otpeske [3; 10].
[14.11. Haiigute TOUKy MakcUMyMa QyHKINU
y =In(x+2) —x+3.
[14.12. Hailizyte HauMeHblllee 3HaueHNe QYHKIINN
y =2x—2In(x+3)+3

Ha oTpeske [—2,5; 1].
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OTBeTHL:

114.10

J4.11

n4.12

O6paszel] HaMMCAHWUA:
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OTBeTHI:

Z15.1

5.2

5.3

5.4

5.5

5.6

5.7

/15.8

5.9

O6paszel] HaMMCAHWUA:

JuarHoctudeckas pabora 5

[5.1. Haiigure TOYKy MUHUMYyMa QyHKIIUN
y=(x-5>%x+3)-2.
5.2, Haiizure Haubonbllee 3HaYeHUEe QYHKIIUN
y =3x>—5x>+18

Ha otpeske [—2; 0].
[15.3. HaiizuTte TOuky MakcuMyMa GyHKIUK

___x
Y= Tyt
[5.4. Halizute HauMeHblllee 3HaUeHUe QYHKIUK

y=2x+224 11

Ha otpeske [0,5; 30].
[5.5. Haiigure TOYKy MUHUMYMa QyHKIIAN

¥ = x+/x —30x + 26.

[15.6. Haiizure Haubonbllee 3HaueHEe QYHKIUU
4 3
y=-—3zXx2+6x+7
Ha otpeske [5; 10].
[15.7. Hatizute TOUKy MakcuMyMma QyHKITIN
y = (4x—6)cosx —4sinx+1,
MIpUHAaAJIeXAIlyI0 IPOMEXYTKY (0; %)
[15.8. Haiiiute HauMeHblllee 3HaueHHe QYHKITUU

y=—4x+2tgx+n+1

Ha OTpe3K [—E' E]
peske 353 |
[5.9. Hailizure TOYKy MUHUMyMa QyHKIINI
y = (x? —48x +48)e* 8,

1/2/3/4/5/6/78/9/0—
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Juaznocmuueckas paboma 5

Z15.10. HaiiguTte Haubosbiee 3HadyeHne GYHKIIUU
y=e*—4e*+6
Ha otpeske [0; 3].
[15.11. HatizuTe TOYKy MakcuMyMa QyHKITIH
y =Inx—10x.

[15.12. HatigjuTe HauMeHblIlee 3HaYeHUE QYHKIUN
y =4x*—12x+4Ilnx—10

12.14]

Ha OTpE3Ke I:E, 1—3
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715.10

OTBeTHL:

A5.11

A5.12

O6paszel] HaMMCAHWUA:
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OTBeTHI:
§ 2. BelunciieHHe HAauOOJIbIINX U HAUMEHbIINX

3HaYeHU# QyHKIMNI 6e3 MpuMeHeHUs
MIPOU3BOAHOM

JluarHocTU4eckas pabora

1. HatizuTe HauMeHblllee 3HaUeHUEe QYHKIUK

y=+v2x—3++/3x—2.

2. Hatigute Haubosblnee 3HaYeHUe QYHKIINI

y = logz(l—x—xz).

3. Haiizure Hambosblllee 1 HAUMEHbIIee 3Ha4eHUs QYHKITUU

y=9"—2-3" mHaorpeske [—1;2].

4. Hatigute Haubosblllee M HAaWMeHbIIIee 3HAYEHUA QYyHKIUU

y = 2sinx — cos 2x + cos? x.

5. Hatizute Haubosblllee M HAaUMeHbIIIee 3HaYeHUA QYHKINU

4x—1

T X2 _ox+t2
6. Hailizute HaubobIee 3HaueHHE QYHKIIMU

o x*+1

T 2x%4x+1"
7. HaiiauTe HauMeHbIIee 3HaYeHNE GYHKITNU

y — 32)(—1 +4.33—2X.

8. HaiiziuTe HavMeHblllee 3HaYeHNEe QYHKITUU

¥y =[x®—x|+|x+1].

9. HaiizuTe Hanboblllee U HAMMEHbIIlee 3HaYeHUA GYyHKIUU

y = sin3x +cos3x — 2.

10. Hatizure HauMeHblllee 3HaUeHUEe QYHKIUK

y=v(x=32+1+V(x—2)2+4.

11. HatizuTe Haubosbillee 3HaYeHe GYHKITUN

y=2x+V1-—4x2

12. HaiiguTe HauMeHblilee 3HaYeHUEe GYHKIIUU

\/4x4—3x2+9—\/4x4—8x2+9
y=10g0’5( X )

Ha uHTepBase (0; ).

O6paser; HaITUCAHUA:
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Memooduueckue pexomeHOayuu

MeToauuyeckue peKoMeHAanuu

ANTOpYTM HaxOXJeHUs HanOoIblIero U HauMeHbIIero 3HaueHU HellpephIBHOM Ha OT-
pe3ke QyHKIUM (KaK, BIPOYEM, W JIIOOOU APYrol ajJrOpUTM) He SBJISAETCS €JUHCTBEHHBIM
crioco60M pelleHus IIpeIoKeHHOH 3azau. MOXHO, HallpuMeD, HCcCIeZoBaTh QYHKIUIO Ha
MOHOTOHHOCTH Ha JJAHHOM OTpPe3Ke UM HCXOASA U3 3TOTO UCCAeA0BaHUs HAUTU HaubosbIlee
Y HauMeHblllee 3HaYeHus. [Iyis1 TOro 4YToObl HAlTH Hauboblilee U HaUMeHblIlee 3HAYEHUS
JIMHEWHOM WM KBaZIpaTUYHON (QYHKIMM Ha OTpe3Ke, BOBCe He 06s3aTeNbHO NPUMEHATh
aJTOPUTM HCCIeZOBAHUS GYHKINU C TOMOIIBIO IPOM3BOAHOM: JOCTATOYHO OI'PAHUYUTHCS
W3BECTHBIMHU CBOMCTBAaMMU JIMHEHHON U KBaZpaTUIHOU GyHKUMHA. st pyHKIUU y = —7x + 3
HaubOIBIINM ¥ HAUMEHbBIIUM 3HAYeHUAMU Ha oTpe3ke [—1; 2] 6yayT COOTBETCTBEHHO YKC-
nay(—1)=10u y(2) = —11, Tak kak GyHKIUA YOBIBAET Ha JAaHHOM OTpe3Ke. [Ipu BeruucIe-
HMU Hau6OMbIIEro ¥ HauMeHbIIero 3HadeHuil GyHkuu y = x2 — 2x — 5 Ha oTtpeske [0; 7]
MO)XHO TIOCTYIIUTh CJIEAYIOMHUM 00pa3om. Abciycca X, = 1 BEpIIUHBI Mapaboel, sBJISIO-
meiica rpaduKOM KBaZpaTU4IHOM GyHKIMU y = X2 — 2x — 5, IPUHAZJIEXUT oTpesky [0; 71,
[I03TOMY HauMeHbIIET0 3HaUeHUA 3Ta QYHKINA AOCTUTaeT B TOUKE Xy =1 (9TO 3Ha4YeHHeE:
y(1) =—6), a HauboIBIIIETO — B TOM U3 KOHIIOB oTpe3ka [0; 7], KoTophiii Hauboiee yaaieH
OT X, T. €. IIpX X =7 (9TO 3HAYEHUe JIETKO BRIYUCIUTE: ¥ (7) = 30).

YroObl HaliTH HauboJbIllee U HAaUMeHbIlee 3HaYeHUs QyHKIUKU y = 2sin3x + 1 Ha oT-
pe3ke [2000; 2011], ZoCTAaTOYHO 3aMETUTD, YTO JJIMHA ZAHHOTO OTPe3Ka OOJblle IIeproAa
byHKUMM U, clieZloBaTeNbHO, HAauOOoJIblllee 1 HAUMeHbIIee 3HaYeHUsA Ha QYHKIUU HA JaH-
HOM OTpe3Ke PaBHBI COOTBETCTBEHHO 3 1 —1 — HaubOIbIIEMY M HAMMEHbBIIEMY 3HAYEHUSIM
byHKIIMY Ha Bceil obnacTu ompezeneHus. PellleHre 3a7auul ¢ MpUMEHEHUEM aJIrOPUTMa
B JAHHOM CJTy4ae OKaXKETCs CYIeCTBEHHO Oosiee JOITUM U CJIOKHBIM.

Hatizem Tenepb Haubosblee 3HaYeHNE HENTPEPHIBHOM Ha BCEH YMCIOBOM TPAMOH PyHK-
uu

y=3|x+4|—11|x—5|+|2x — 17| —5x —9.

3aech HYXKHO 0OpaTUTh BHUMaHHE Ha TO, YTO IPHU X > 5 BTOPOI MOAY/Ib «PacKPHIBAETCS»
CO 3HAKOM «IUTIOC» U TIPHU JIFOOOM «PaCKPHITHH» OCTAJIbHBIX MOAYIeH KO3)OUIIUEHT IPU X
OyZieT OTpUIlaTeTbHBIM, TaK Kak £3 — 11+ 2 — 5 < 0. AHaJIOTUYHO ITPU X < 5 BTOPOU MOZYJb
«PaCKpBIBAETCsI» CO 3HAKOM «MUHYC» U TP JTFOOOM «PaCKPBITUN» OCTATbHBIX MOAYJIEH KO3d-
buIreHT Ipu X GyET MOMOKUTENbHBIM, Tak KaK £3 + 11 £ 2 — 5> 0. 3HauuT, rpaduk GyHK-
LMY COCTOUT W3 4YacTell (OTPe3KOB WIM JIydeil) mpaAMBIX y =k;x +b;, rae k; >0 npu x <5
u k; <0 mpu x > 5. [ToaToMy Ha npoMexxyTke (—oo; 5] gaHHaa GYHKIMA BO3pacTaeT, a Ha
MpoMeXyTKe [5; +) ybpIBaeT U CBOEro HaMOOIBIIETO 3HAYEHUS OHA JOCTUTAET B TOYKE
x=5. Oro 3HavyeHue pasBHo y(5)=3|5+4|—11|5—-5|+|2:5—17| —5-5—9=0. Kitouom
K peIleHHI0 3TOM 3a/adyl MOCIYKWIO TO, YTO MOZAY/Ib KodbuIMeHTa IpU MepeMeHHON
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§ 2. BoiuucneHue HaUbONbUWUX U HAUMEHbLLUX 3HaAUeHUTl 6e3 Npou38odHoll

V OZHOT'O U3 CJIaraeMbIX OKasasics 6oblie 60 KOMOMHAIIUYA CYMM U Pa3HOCTEN OCTasIb-
HBIX TaKUX KO3(GOUIIMEHTOB. JTO ITO3BOJIMIO CENIATh BEIBOJ, O IIPOMEKYTKaX BO3pacTaHUsA
U yobiBaHWs QYHKIWU. B ToOM ciiyyae, el 3HAaK TaKOro KO3QQUIMEHTa OINpeAenseTcs
OZTHO3HAYHO, pellleHre MOXKET OKa3aThCs ellle TPOIIE.

[lpexxle 4eM NePeXOoAUTh K CHCTEMATUYECKOMY HU3JIOKEHUIO METOJOB BBIYHUCIEHUS
HaubONBIUINX Y HAUMEHbIIUX 3HauYeHUH OGyHKUIUM 6e3 NMpUMeHeHUs IIPOU3BOAHOM, pac-
CMOTPHUM ellle OAVH NpUMep: HalZieM HauMeHblllee W Haubosbllee 3HAYeHUA QYHKIMHI
y =2|x — 2|+ 3|x — 3| +4|x — 4|+ 5|x — 5| + 15x + 16 Ha oTpe3ke [0; 6]. 3ameTuM, 4TO TIpU
JI060M «paCKPBITUN» MOZAYJIel K02 PULIMEHT IPU TepeMeHHOH OyeT MOI0KUTETbHEIM, TaK
Kak +2+3+4+54 15 > 0. 3Hauurt, rpaduk GyHKIUYU COCTOUT U3 YacTeil (OTPE3KOB WIU
Jydeii) mpsaMeIx Y = k;x + b;, tae k; > 0. CrnegoBaTenbHo, JaHHAasA QYHKIUA BO3pacTaeT Ha
Bcell YMCIOBOM MPAMOIL U, B YacTHOCTH, Ha oTpeske [0; 6]. IloaTomy

miny(x) = y(0) =70, maxy(x) = y(6) = 136.
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IIpumenerue cgoiicms yHnkyuii. Pewrenue 3adau 1—6 duazHocmuueckoil pabomst

IIpuMeHeHMEe CBOMCTB QYHKITHIA.
Penrenue 3azja4 1—6 AuarHocTu4yeckoii paboThl

MOHOTOHHOCTH U OIr'paHUYIEHHOCTD

[Tpy BRIYMCIEHUH HauOONIbIINX ¥ HAUMEHbBUINX 3HaUYeHUH QYHKIMI BO MHOI'HX C/Tyda-
X MOXXKHO OOOHUTHCEH 6e3 MpUMeHeHU ITPOU3BOJHOM, UCIIONb3ys CBOMCTBA MOHOTOHHBIX U
OTpaHUYeHHBIX QYHKITUH.

IMpumep 1 (3agaua 1 amarHocTUYeckoil paboter). HaiiiuTe HavMeHblllee 3HAYEHUE
byHKIMH

y=+/2x—3++/3x—2.
Pemrenue. O6macTs onpezgenenus GyHKuun: D(y) = [%, 00). JanHas QyHKIUA SBIIET-
cs1 Bo3pacraroleid Ha D(y) Kak cyMMa ZByX Bo3pacTaroIiux GyHKIUHA. [ToaToMy

v033(3) =3

Omeem: min y (x) :y(%) = g

IIpumep 2 (3azava 2 AUArHOCTHYeCKOH paboTel). HaliznTe Haubosblliee 3HaYeHUE

byHKIMHM
y =log,(1—x—x%).

2
Pemenue. meem 1 —x —x2 = % - (x + %) < % ®yukiua log, t ABIAETCA BO3pacTalo-

e Ha cBoell o6macTy onpeeneHus, mostomy log, (1 —x — x?) <log, % Ha D(y), mpuueM

1
3HAaK paBE€HCTBA AOCTUT'a€TCA IIPHU X = _E .

Omeem: maxy(x) =y ( ) 1082 2

ITpumep 3. HaiiguTte HaubosbIlee 1 HAUMeHbIIlee 3HAUeHU QYHKITIH

Y= (%)sin(gcosx).
z

Y Y mw T .
Pemtenne. Mimeem Y < 5 COsX < 5> & Ha OTpeske [—5; 5] byHKIMA sint sBaAeTcA
BO3pacTarollei, mo3ToMy

B

. . T .
sm(—E) < SIH(ECOSX) < sin o,

I

T.e. —1< sm(i cos x) < 1. Oynkuua ( ) saBysieTcs yopiBatomel Ha R, ciezoBaTeNbHO,

(3) < (@) <) =
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§ 2. BoiuucneHue HaUbONbUWUX U HAUMEHbLLUX 3HaAUeHUTl 6e3 Npou38odHoll

[Ipu aTom y(x) = %, e cosx =1 & x=2nk, k€Z; y(x)=2, ecnt cosx=—-1 <
& x=n+42nn,nEZ.

Omeem: max y(x) =2 gocturaeTrcsa npu x =T+ 2nn, n € Z; miny(x) = % JoCcTUraeTcs
npu x =2nk, k€Z.

IIpumep 4. Haiigute Hamubosbllee 3HaYeHNE QYHKIIUN

y= \/5—2x—\/1—2x.

Pemrenmne. lilmeem

Y = (V5-2x—V1-2x)-

V5—2x++v1-2x (5—-2x)—(1—-2x) 4
VE—2x+vV1—-2x +5-2x++v/1-2x +5—2x++V1-2x

Nmveem D(y) = (—00; %] , 1 ¢oyuxnua f(x) = +/5—2x + +/1—2x ssBnaercs y6wBaroiiei

Ha (—oo ; %] (kak cymMa AByX yOBIBaIOIIMX QYHKIINM), cleAoBaTeNbHO, f(x) = f (%) =2

npu x € (—oo ; %] [Moatomy ¢yHKIUA Yy (X) = L ABJIAeTcA Bo3pacTatomeilt Ha D(y)

f&)
4
16
Omeem: maxy(x)=y (%) =2.
IIpumep 5. Haiizure Hambosbllee 3Ha4eHUE BHIPAYKEHUS

uy)< =2mpu x€D(y).

z = sin® x + cos® y + cos” x +sin’ y.

Pemmenue. MimeeM sin® x <sin x, cos® y < cos? y, cos” x < cos? x, sin’ y < sin? y, moatomy
z < sin? x + cos? y+ cos? x + sin’ Y =2, Ipu4eM 3HaK PaBEHCTBA JOCTUTAETCA, JIUIIb €CIU

[sinx = 0, sinx =0,
sinx =1, cosx =1,
sin® x = sin? x, Fcosx = 0, sinx =1, x=27n, né€lz,
T
cos’ x = cos® x, cosx =1, cosx =0, x=5+2nk, kez,
SS9 . S L =

sin7y = sin® X, siny =0, { siny =0, y=2mnl, leZ,
cos® y = cos® x Lsiny =1, cosy =1, y= §+2nm, m e Z.

[ cosy =0, siny =1,

Lcosy =1 | | cosy =0

(Bcero 4 cepuu nap pelieHuii.)
Omeem: maxz(x,y) =2.
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IIpumenerue cgoiicms yHnkyuii. Pewrenue 3adau 1—6 duazHocmuueckoil pabomst

3ameHa nmepeMeHHOH

VHorza Haubosblllee ¥ HaUMeHblllee 3HA4eHUs QYHKIIMU MOXXHO BBIYHCIUTH, UCIIONb-
3y MOAXOAALIYIO 3aMeHy IlepeMeHHOH. Halizem, HanpuMep, Haubombllee ¥ HaMeHbIlee
3HaueHusaA QYHKIMHU y = cos2x + sinx Ha orpeske [0; n]. Bocronb3oBasimuch GopMysIoi
ZIBOMHOTO apryMeHTa, MOIy4YuM, 9To y = —2sin® x + sinx + 1. IIycTs sin x =t. [To yc1oBUIO
x € [0; 7], moatomy t € [0; 1]. Takum o6pa3oM, 3azjaua CBOAUTCS K OTBICKAHUIO HAaUOOJIbIIIe-
ro ¥ HaUMeHBIIero 3HAYeHUil KBaZipaTUYHoi GyHKIMu y = —2t2 +t + 1 Ha oTpeske [0; 1].
I'padukoM aTo¥ GyHKIMU sBIseTCs Tapabosia, BETBU KOTOPOM HallpaBJIeHbl BHU3. AbcIuicca

1
BEPIIHHBI TapaboIkl ty = 7 TPMHA/IOKUT OTPE3KY [0; 1]. TIoaToMy HaubosbIIEe 3HAYEHUE
JIOCTUTaeTcs B TOUKe t,, a HaMeHblllee — B TOM U3 KOHIIOB oTpe3ka [0; 1], KoTopbIil Hau-
6osiee yaajeH OT TOYKH t, T. €.

[0
COOTBETCTBYIOIINE 3HAUEHU X HAXOAATCA U3 YpaBHEHUH sin x = % u sinx =1 npu ycioBuun
x€[0; m].

AHa/IOTUYHO HaXOKJeHHe MHOXKeCTBa 3HauyeHuit yHKIuMU y = 5cos’x — 3cosx + 1
CBOJUTCS K HaXOXKJEHWIO MHOKECTBA 3HaueHWM QyHKIuu f(t) = 5t2—3t+1 Ha oTpe3-
ke [—1; 1]. Haubosnblilee 1 HauMeHbIlee 3Ha4eHUsI QYHKIMU f (t) ZOCTUTAIOTCI B TOYKAX
t=-1wut=0,3 coorBercTBeHHO U paBHH f(—1) =9 u f(0,3) = 0,55. Takum obpazom,
MHOKeCTBOM 3HadeHui GyHKIMHU y =5 cos? x — 3 cos x + 1 ABasgeTca oTpesok [0,55; 9].

Boobiile, ¢ MOMOIIBIO MOAXOAAIIEH 3aMeHBl IIEpeMEeHHOH pellleHre MHOTHX 33Jad Ha
BBIYUC/IEHHE HANOOMBIINX ¥ HAUMEHBIINX 3HAYeHUH GYHKIIMU MOXKET OBITh CBEJEHO K HC-
CJ1eJOBaHUIO KBaZpaTHOI'O TpeXwieHa Ha HEKOTOPOM IIPOMEXKYTKe.

(V9
maxy(© =y(3) =3 miny© =y =0.

ITIpumep 6 (3azava 3 AuarHocTUYECKOW paboTsl). HaliauTe Hamubosbllee U HaUMEHbB-
ree 3HaueHUA QyHKunu y =9* —2 -3 Ha orpeske [—1; 2].
1
Pemenwne. ITycts t = 3. Ilo ycnoBuio —1 < x < 2, mosTOMy 3 <t<9, y=t>-2t.
TakuM o6pasoM, pelleHHe 33Ja4d CBOAUTCA K BBIYMCIEHHIO HAaWOOJNbIIEro W HANMeEHb-
o " 1
1ero 3HayeHuil KBajgpaTWuHON QyHKIMu f(t) =t? — 2t Ha OTpesKe [§ ; 9]. BetrBu ma-
pabosel, sBaAOLIeiica TpadUKOM 3TON (QYHKIMM, HalpaBjleHB BBepX, a abcuucca Bep-
1 .
UIMHBL t; = 1 IpUHAAJIEKUT OTPE3KY [§; 9], nmoatomy min y(t) =y(1) = -1, a mak-
1.
3>
cUMasbHOEe 3Ha4YeHHe JOCTUTaeTCsl Ha TOM KOHIle OTpe3Ka, KOTOpHI Haubosee yzaaneH
OT ty, T.e. max f(t) = f(9) =63. Ecu t =1, To x =0; ecmu t =9, To x = 2. [ToaTomy
1

5;9]

[mlag]y(x) =y(2)=63, [mli.%y(x) =y(0)=-1.
Omeem: [1111a§] y()=y(2)=63, [r_nll;lzll y)=y(0)=-1.

53



§ 2. BoiuucneHue HaUbONbUWUX U HAUMEHbLLUX 3HaAUeHUTl 6e3 Npou38odHoll

IIpumep 7 (3azava 4 guarHocTudeckoi paboter). Haiizure Hambosbllee U HAMMEHb-
nree 3HaYeHUsA QyHKIUU
y = 2sinx — cos 2x + cos? x.

Pemenwe. Vcronbaysa Gopmyisl cos 2x = 1 — 2sin® x, cos? x =1 — sin? x, monygaem, uto

y= sin® x + 2sinx. Iycts t =sinx, —1 <t < 1. Torga pemnieHue 3ajadyd CBOAUTCA K BHI-
YUC/IEHUI0 HaubOMbIIEr0 ¥ HAUMEHBIIEro 3Ha4YeHUi KBaJpaTUIHON GyHKIuM y = t2 + 2t
Ha otpe3ke [—1;1]. [ycTh ty— abcrucca BepIIMHBI Mapabosbl ABASOMENCA rpadUKOM
dynkuuu f(t) =t> + 2t, ty = —1, BeTBU mapabosibl HalpaBAeHbl BBEPX, U, C/I€J0BATENbHO,
Ha [—1; 1] ¢ynxims f(t) =t>+ 2t BospacTaert. [TosToMy

[r_nli;}]f(t) =f(-1)=-1, [lglla;lgc]f(t) =f1)=3.

Ecmu t=-1, To sinx=-1 < x:—§+2nn, neZ.Eoumt=1, to sinx=1 & x:g+2nk,
keZ.
Omaeem: rnRaxy(x) =3 gocTUTaeTcd IpU X = g +27nk, k€7, n}Rjny(x) = —1 gocturaetcs

IIpu X = —g +2nn, n€Z.

IIpumep 8. Haiigure Haubosbllee M HANMEHbIIee 3HaYeHU GyHKINH Y =6+/2x —3—2Xx
Ha oTpeske [2; 8].

Pemtenmue. Ilycts t = +/2x — 3. o ycioBumo 2 < x < 8, moatoMy 1 <t < +/13. IIpu aTtoM
2x=t>+3, T.e.

y=6t—t>—3=—t>+6t—3.

TakyM o6pa3oM, 3aziadya CBOAUTCA K BBIYMCJIEHUIO HAUOOJBIIETO ¥ HaNMEHbBIIEro 3Have-
HU KBazpaTHuHOM QyHkumn f(t) = —t> + 6t — 3 Ha orpeske [1;v/13]. I'paduxom aToii
byHKIIUY aBIsgeTCs mapabona, BETBU KOTOPOM HampaB/eHbl BHU3, abcuuicca t, BEPUIMHBI
mapabosel paBHa 3. Tak Kak t, € [1 HEY, 13] , IIOJIy4aeM, 4To

[?f%]f(t) f(3) =6,

a HavMeHblllee 3Ha4eHUe JOCTUTaeTcs B TOM M3 KOHLIOB OTpe3Ka [1 Y, 13] , KOTOpBIM Hau-
boJiee yaeH orT tg, T. €.
min f(t) = f(1) = 2.
]

[1;4/13

2
ECJ‘II/It=3,TOX=%=6;eCJII/It=1,TOX=2.
(0] : mi =y2)=2 =y(6)=6.
meem r[lzl;lsl}y(x) y(2) ,lgg;asgcy(x) y(©6)

IIpumep 9. Haiigure Hambosnbllee ¥ HaMeHblIlee 3HAaYeHUs QyHKITNN

y =cosx+44/2—cosx—6.
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IIpumenerue cgoiicms yHnkyuii. Pewrenue 3adau 1—6 duazHocmuueckoil pabomst

Pemrenmue. I[Tycts t = v 2 — cos x. Torza
1<t< \/§, Cosx = 2—t2,
y=2—t>+4t—6=—t>+4t—4 = —(t—2)%

PemreHue 3a/1auy CBEJIOCH K BRIYMCJIEHUIO HAUOOJBIIIEr0 M HAUMEHbIIIET0 3HaYeHU KBaZipa-
TaHOM yHKIMH f(t) = —(t — 2)? Ha oTpeske [1; \/§:| . 'padukom aTOi GYHKITUY SABISIETCA
mapabosia, BeTBU KOTOPOU HampasJeHbl BHU3. AbGcuucca t, BepUIMHB Tapabossl paBHa 2,
T.e. ty > v/3. Iostomy Ha [1;v/3] dynkuma f(t) = —(t — 2)* ABIAETCA BO3pACTAIOUIEH.
CiegoBaTesbHO,

min f(t) = y(1) = -1, max f(1) = y(V3) =—(V3-2)*=4V3-7.
[1;/3] [1;v/3]

Ecut=1,Tocosx=1 & x=27nn, n€Z. Eum t=+/3, 10 cosx=—-1 <& x=mn+2nk,
keZ.
Omeem: rr%Rjn y(x) =—1 pocruraetcsa npu x =271n, n €7Z; mRax y() = 4+/3 — 7 pocrura-

erca npu x =+ 21k, ke Z.

ITpumep 10. HailiguTe HaMeHbIlee ¥ HaUOOblIee 3HaUeHUA GYHKINK
y =4x+6|x—2| —x? Ha otpeske [—1; 3].
Pemrenne. Mimeem
y=—(?—4x+4—4)+6|x—2| = —(x—2)*+6|x— 2| +4.

Tax kxak a’ = |a|?, moxeM 3anucaTh y = —|x — 2|2 4+ 6|x — 2| + 4. IycTb t = |x — 2|. Tlo
yenosuio —1 < x < 3, mostomy O <t < 3. Ilpu stoM y = —t? + 6t + 4, U 3a7a4ya CBo-
JUTCSA K BBIYMCIEHUIO HAaWOOMbIIero U HauMeHbBIero 3HaYeHUH KBaApaTUIHON QYHKINU
f(t) =—t%+ 6t +4 na orpeske [0; 3]. 'paduKoM 3Toi GyHKIMU ABAAETCA Tapabonia, BETBU
KOTOPO¥ HampaBjeHbl BHU3, abcIiyccea t, BepuHbl paBHa 3. [ToaTomy Ha oTpeske [0; 3]
dyuxrma f(t) = —t2+ 6t + 4 Bo3pacTaer, U, ce0BaTeIbHO,

%gﬂo:fmy=¢ %gﬂﬂszwzm.

x=-1,
Ecmmt=0,T0 x=2. B t=3, 10 [x —2|=3 < [x 5 Ho mo ycmosuio x € [—1; 3],

MMO3TOMY OCTAeTCs TOJMBKO 3HaUYeHue x = —1.
Omeem: [mli.rgl] y(x)=y(2)=4, [mlag(] y(x)=y(-1)=13.

CnezsyeT OTMETUTD, YTO 3aMeHa IlepeMeHHOM MOKeT CyIleCTBEHHO YIIPOCTUTD pellleHHre

3a/lauM U B TeX C/Iydasx, Korga 6e3 IpuMeHeHNs IPOU3BOSHON 060UTHCH yKe HEBO3MOXKHO.
Tak, BBIUMC/IEHNE HAMOOJBINEro M HaWMEeHBIIEero 3HadeHui QyHKIUU Yy = coSXx sin2x Ha
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m. T o .
OTpE3KE I:— E; E:I C IIOMOIIIBIO 3aMeHEI IIepeMeHHOM ¢t = S1IN X MOXXHO CBECTHU K BbIYMCIEHUIO

HaubOMbIIEro ¥ HauMeHbIIero 3HaueHuH GyHKIuu z = 2t — 2t° Ha oTpeske [—1; 1]. 11 B ToM
Y B IpyTOM CJIydae HY»KHO UCIIOb30BaTh CTAHAAPTHHIN alTrOPUTM BBIUHCIEHNA HAanbosble-
r'o ¥ HaMMeHbIIero 3HaYeHUH GYHKIINM, 3a7laHHOM Ha OTpe3Ke, HO i GyHKIUHU g = 2t — 2t°
BBIYMCJIEHUA OYZyT CyIeCTBEHHO IIpOoIIe.

VcciepoBaHrue MHOXeCTBa 3HaUeHUN PyHKIIUM

B HEKOTOPBIX CIyYasX HAUTH Haubosbllee (HanMeHblIee) 3Ha4eHre QyHKIUU ¥ = f (x)
yAaeTcsi, UCCAe0BaB IPY IIOMOIIM JIEMEHTAPHBIX IPUEMOB MHOXKECTBO 3HaYeHUH (yHK-
uu. B Takux ciaydasx 3aBUCUMOCTh ¥ = f(x) paccMaTpUBalOT KaK ypaBHEHME OTHOCHUTEIb-
HO MEPEMEHHOM X C mapaMeTpPOM y U HaxXoAaT Haubosbiinee (HavMeEHbIEe) 3HAYEHUE Y,
IIpYU KOTOPOM 3TO YpaBHEHUE UMEET PeIleHUs.

IIpumep 11 (3agava 5 AuarHocTUYECKOU paboTel). HaliznTe Hambosbllee 1 HAUMEHb-

IIee 3HaYeHUsA QyHKIUU
41
Y= otz @

Pemenue. O6mactb onpegenenus ¢yakuun: D(y) =R. Paccmorpum cooTHoueHue (1)

KaK ypaBHEHHE OTHOCUTENbHO IEPEMEHHOM X C IIapaMeTPOM Y, IepEINCcaB ero B BUjie

yx?—2(y+2)x+2y+1=0. 2

o 1
Ecmu y =0, To ypaBHeHUe (2) cTaHOBUTCA JUHENWHBIM. [Ipu aTOM X = 2 IIycTh Temeps
y #0. YpaBHeHMe (2) MMeeT pelIeHUs B TOM U TOJbKO B TOM CJIydae, €CJIU €ro AUCKPU-

MuHaHT D HeorpuuateneH. Haiizem b (y + 2)% — yRy+1)= —y2 +3y+420, T.e.

Z:
¥?2 -3y —4<0 & —1<y<4. Takum o6pazom, miny =—1, max y = 4. IIpu 3Tom D =0
+2
I/IX:yT. Ecmm y=-1, To x=—1; eciin y =4, TO x:%.

Omgem: min y(x) =y(—1) =—1; max y(x) =y(%) =4,

IIpumep 12 (3azava 6 AwarHocTUYecKoW paboTsl). HaliznTe Hambosbllee 3HaAYEHHUE
byHKIIMH
2
_ x*+1
Y= o ixt1 &)
Pemtenne. O6macth onpegenenus pyukiuu: D(y) =R. PaccmoTpum cooTHolreHue (3)
KakK ypaBHEHUeE C IlepeMeHHOU X U ITapaMeTpoM Y, IepelnurcaB ero B Bu/e

y—-Dx*+yx+y—-1=0. &)

1 o 1
Ilpu y = 5 YpaBHeHue (4) cTaHoBUTCA TUHENHBIM. B 3TOM citydae x = 1. [IycTh y # 3 VYpas-
HeHUe (4) UMeeT pellleHUsA B TOM U TOJIIbKO TOM ciydae, eciau O < D, rae D — AMCKPUMHUHAHT
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3TOTO ypaBHeHWs, paBHbI y2 —4(2y —1)(y — 1) =—7y%+ 12y — 4. imeem D > 0, ecu

< 6+2ﬁ_

7y2—12y+4s0=>6‘—§ﬁsy =

64+2/2 1 _6+2\/§ _ ___ Y
= >2.H03Tomymaxy— 7 .HpI/IBTOMD—OI/IX——z(zy_l),

OueBUJHO, YTO
T. €.

__3+V2 __GHVIG=4VD) 5
5+44/2 (5+4v2)(5-4v2) ’

6+2+/2
—

Omeem: maxy (x)=y(1—v2)=

OTMeTI/IM, YTO HCIIOJIb30BaTh Z[aHHBIﬁ METO ]_[eJIeCOO6p33HO B TOM Cj1y4dae, €C/Iu II0Iy-
YEHHOE YpaBHEHHUE C [TapaME€TPOM Yy MMEET ZOCTATOYHO HpOCTOfI BU/ (HaHpI/IMep, ABJIAETCA
KBaZApaTHBIM OTHOCHUTE/IBHO X).

ITpumep 13. Hatizute Haubosbllee M HAUMEHBIIIee 3HAYEHUA QYHKINU

4x -9
y= 5x2—6x+10'
Pemenue. I1ycTh t = #;49—10 Hatizem MHOXecTBO 3HaUYeHUH GYHKIUH t. J[JIs1 3TOrO
paccMOTpUM ypaBHEHUE
tx*—2(3t+2)x+10t+9 = 0. )

B0

[Ipu t =0 ypaBHeHue (5) craHoBUTCA JUHENHBIM. [Ipu 3TOM X = =. ITycTh t # 0. Torga

|

ypaBHeHUe (5) MMeeT pellleHUS B TOM U TOJBKO TOM cCiy4yae, eCciu =0, rae D — auc-

4
KPUMHHAHT 3TOTO ypaBHeHus. Haiizem % = (3t +2)% — t(10t +9) = —t> + 3t + 4. [ToaToMmy

b >0 & t2—3t—4<0 & —1<t<4. Takum obpasom, maxt(x) =4, mint(x) =—1. [Ipu

4
3TOM %:O u xz#. Ecmm t =4, To x = %; ecmm t =—1, 1o x =1. Jlanee, pyHkiusa 5

Bo3pacTaromas, HoaTomy 5 1 <5/ <54 T.e.
; — _1 —v(7) =
miny() = y(1) =3, maxy()=y(%)=625.

- _ _1 —v(7) =
Omsem: n}lény(x) =y()= ) mRaxy(x) —y(z) =625.
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OTBeTHI:

TpenupoBoyHas pabora 1

|
|
|
|
|
|
|
|

T1.1 i TL.1. HaiiauTe HauMeHbIIee 3HAYEHIe byHKITMN
|
E y=2"43V"14
E Ha oTpe3ke [1; 64].

T1.2 i T1.2. HaiiguTe HanGomblIIee 3HAYEHIIE byHKIUM
|
\ _ 4x+1
! Y= o3
|

T1.3 i T1.3. HaiiuTe HauMeHbIIee 3HAYCHUE byHKINM
|
|
! y =V x?+6x+25.
|
|

T1.4 | T1.4. Haiiaure Haubosblllee 3HaYeHUE QYHKITUU
E y = 3sin® x +2sin® x +sinx + 1.
|

T1.5 i T1.5. Haiizure HauGonbllee 3HaueHUEe QYHKIINU
! _ o3+4x—4x?
: y — 3 X X .
|

T1.6 E T1.6. HalizuTe HavMeHblllee 3HaYeHNE QYHKITUU
E ¥ = logs (9x? — 12x +29).
|

T1.7 1 TL7. Haiigute Haubosbllee 3HaYeHHE QYHKIIMH
|
|
' y=+vx+8—+/x—8.
|
|

T1.8 ! T1.8. HalinuTe HauMeHblee 3HaYeHNe QYHKINM
| 4%+ 4x+7
| Y= s
! 4x°+4x+3
|

T1.9 I T1.9. HaiiguTe HaubosbiIee 3HaYeHEe QYHKINI
|

— o2 ;

! y =cos”x—sinx+1.
|

T1.10 i T1.10. HaiizuTe HauMeHblllee 3HaYeHUEe GYHKIINT
|
| y =log z(x—4y/x—2+5)
|
| Ha oTpeske [5; 10].

O6pasel] HanmucaHus: '
112/3]4/5/6/7/ 89,0/, 58




TpeHupoBoyHass pa6ora 2
T2.1. Halizute HaubosbIee 3HaueHUE QYHKIIUU
y=4V8x—x2-7.

T2.2. HatiiuTe HauMeHblllee 3HaYeHe QyHKIUU
_ 2x*—16x+14
YT T o —4x+5

T2.3. HalizuTe HauMeHblllee 3HaYeHNe QyHKIINHI

y=2-9"-3F4+1.

T2.4. Haiigute HauMeHblllee 3HaYeHEe QYHKINU

B 1
V= Va3 Va7

T2.5. Halizute Hauboblee 3HaueHUE QYHKITUU
y = V2x2—1—4x>

T2.6. Hatigute Haubosbliee 3HaYeHE GYHKITUN

y = 8x°—x° ma orpe3ske [1; 7].

T2.7. Haiigute Haubosbilee 3HaYeHre GYHKIIUH
y=4/2lgx—1-l1gx.

T2.8. HalifuTe HauMeHbIllee 3HaYeHNE GYHKIUU
y=7x-3|-2|x+5/—|4x—3|+5
Ha otpeske [1; 6].
T2.9. Hatizute Haubosblee 3HaYeHE QYHKIII
y =|5x—4|+|4x—5|—10x—11
Ha oTpeske [—2; 5].

T2.10. HaliziuTe HavMeHblllee 3HaYeHUE QYHKITUU

¥ =10gq 55 (x* +2x +5) +1og, (x* —2x + 7).

59

OTBeTHL:

T2.1

T2.2

T2.3

T2.4

T2.5

T2.6

T2.7

T2.8

T2.9

T2.10

O6paszel] HaMMCAHWUA:
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IIpumeHneHue cmaHOapmHbLx HepageHcma. Pewenue 3a0au 7—I12 duazHocmuueckoil pabomat

I[IpuMeHeHUe CTaHAAPTHBIX HEPABEHCTB.
Pemrenue 3aza4 7—12 AuarHoCTUYECKON pabOThI

HepaBeHcTBO Koy 7151 AByX 4uncea

HammoMHUM, 4TO 1151 TFOOBIX IBYX HEOTPUIIATENbHBIX YHCENT d U b ClIpaBeAIMBO HEPaBeH-
CTBO, Ha3bIBaEMOE HEPABEHCTBOM MEXK/Y CPEAHUM apuPMeTUIECKUM U CPEJHUM reoMeTpH-
YyeCcKUM 3TUX 4uces (HepaBeHcTBO Komrn):

222 > Vab ©

(cpennee apudMeTHdIecKoe JByX HEOTPULIATENBHBIX YKCEN He MeHbIIe UX CpefHero reomMer-

PHUYECKOr0). DTO HEPABEHCTBO JIETKO MOy YHTh M3 OYEBUAHOIO HepaBeHcTBa (/a — \/B) >> 0,
BBHIIIOJIHUB BO3BeZleHNe B KBaJpaT U IlepeHecsa KBaZpaTHBIN KOPeHb B IIPaBYIO YacTh. 3HAK
paBeHcTBa B popMmyrie (6) JOCTUTAETCA B TOM U TOJBKO TOM CJydae, KOrza a =b.

BaXHBIM cjleZICTBHEM HepaBeHCTBa Komrm sIBsieTcs ciefylolee: JJIA JTIOOBIX ITOMOXKH-
TeBbHBIX YUCeJ d ¥ b U II060T0 OTVIMYHOTO OT HYJISA A€HCTBUTEIBHOTO YHCJIA ¢ BHIIOTHAETCS
HEepaBeHCTBO

aH—?‘ > 24/ ab, 7

b b
IpIYeM 3HAK PABEHCTBA JOCTUTAETCA B TOM U TOIBKO TOM C/ydae, KOIZa at =3, T.e. 2= 7
Joxaxkem HepaBeHCTBO (7). Ilycts t > 0. Torza B cuty HepaBeHcTBa (6) uMeem

b b
at+? =2 at-,

~ |

at+~+ =2vab mput > 0. 8

/b
3HaK paBEHCTBA JIOCTUTAETCS, €C/IU t = pE
[TycTp t < 0. Torma —t >0 u B cuIy HepaBeHCTBA (8) uMeeM

a(—t)—i—%?Z\/ab = at+%<—2 ab mput <O. ()]

/b
3HaK paBeHCTBA JOCTUTrAETCA, eCIu t = — e HepagenctBa (8) u (9) MOXHO 0ObEJUHUTD
B OJHO HepaBeHCTBO (7).

IIpumep 14 (3azavya 7 AmarHocTUYecKod pabotel). Haiiiure HavMeHbIllee 3Ha4YeHHE
byHKITMN
y — 32){—1 +4 33—2X.
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IIpumenerue cmaHOapmHbLX HepageHcma. Pewenue 3adau 7—I12 duazHocmuueckoll pabombl

Pemrenue. Tak kak uuciaa 3° u 4 - 3° HOMOXUTEIbHBIE MpH JIIOOBIX 1eUCTBUTENbHBIX
3Ha4YeHUsX t U Z, IPUMEHUB HepaBeHCTBO (6), MoIyIum

y = 32x—1 +4_33—2x > 2\/32x—1 _4'33—2x — 2\/32,4 =12.

Takum ob6paszom, y(x) = 12 mpu m060M AEHCTBUTEIPHOM X, IPUYEM 3HAK PaBEHCTBA
JOCTUTAeTCs, JIUIIb eCIN

3201 _ 4,332 oy 34 _ g4 oy 4 — 4+12834 _ 2+1;832.

2+log;2
Ses)=12

IMpumep 15. Haiigute Hanbosbliiee 3HaYeHUE QYHKIAN

Omeem: n}Rjny(x) = y(

—4-M Ha MHTepBaJe (—00'1)
A P p 2)
Peinenue. imeem
o xXP—x+1 4P —4x+4 _ (2x—1)>+3 _ 3
Y=4 "1 T a1 — -1 ¥ty

< 0. BocnionbsyeMcst HepaBeHCTBOM (7) AJisg

ITo ycnosuro x < l, nosaromy 2x —1<0wu 2x3_ 1

ciaydad t <0. Torga
_ 3 W/
y=2x—-1+5"7s-2V3,

IIpUYEM 3HaK PaBEHCTBA AOCTUT'AETCA TOrJa U TOJBKO TOrZia, Korjga

3
{Zx—l— =,

2x—1<0.
y 1-v3
U3 ToCIIeHel CHCTEMBI HAXOAMM X = ——.
Omeem: max_ y(x) =y(1 —2\/§) =—-2+v3.
1

_OO;E

ITpumep 16. Hatiznte HavMeHbIlee 3HAYeHNE QYHKITIH

_ Asix a epBaje (1—371' HTE)
Y= 2sinx—1 HaMHTEpBAIE | "o 7 g7 T ).
Pemenue. limeem
_4sin’x—1+1 _ (@2sinx—1)2sinx+1)+1
T 2sinx—1 2sinx—1 -
P 1 odinx—14-—1
=2sinx+1+5=——7 =2sinx— 1+ 5=——7 +2.
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[To ycnoButo 1_63” <x< %n, T. €. % +22nr<x< %7‘5 + 27, a 3HA4UT, Sinx > % Bocnosnb-

3yeMcsl HepaBeHCTBOM (7) And ciaydas t > 0:

1

2sinx—1 t2=4

y = 2sinx—1+ +2>2\/(25inx—1)-2511

nx—1

TakuM o6pasoM, y = 4, IpuieM 3HaK paBeHCTBa ZIOCTUTAETCS TOTZA U TOJNBKO TOT/A,
Korza

& sinx = 1.

. 1
sinx > 5

{ (2sinx—1)% = 1,
2

C y4eToMm TOro, 4To %7‘5<x< %n, MIOIYYUM X = % +2n= gn.

Omeem: min y=y(%n) =4.

Ipumep 17. Haiizute HauGonbllee 3HaYeHNE PYHKIIUH
y=vx3Q2—-x%).
Pewrenue. 3amerum, uro D(y) = [0; %] Ipu x € [0; %] BBITIOJIHEHEI, OYEeBH/HO,
HepaBeHcTBa X° = 0, 2 — x> > 0. [IpMeHUM HepaBeHCTBO (6):

x42—x8
2
[TosTomy y < 1, IpuyeM 3HAK paBEHCTBA JOCTUTAETCS, JIUIIh €CIU

x3:2—x3,
3 S x=1.
0<x< V2

y=4vx32—-x% < =1.

Omeem: maxy(x)=y(1)=1.
IIpumep 18. Hatizute Haubonbliee 3HaUeHUEe QYHKIUK

y = log3xlog3%+1 Ha [1; 9].

Pemenue. [Tpu x € [1; 9] cripaBe1MBBI HepaBeHCTBA

log;x = 0, log3% = 0.

Bocrnionb3yemcst HepaBeHCTBOM (6), BO3BO/is 06e ero yacTy B KBazpar. Torga

91 2
9 log3x+log3; 10g; 9 2
y=log3xlog3;+1S — +1=(T) +1=2
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WTak, y <2, Inpu4eM 3HaK paBeHCTBA JOCTUTAeTCH, JIUIIb eC/IN

log; x = logs %;

1<x<9

S x = 3.

Omeem: r[r11%§<y(x) =y(3)=2.

2
a+b .
3aMeTuM, 4YTO HepaBeHCTBO ab < ( 5 ) CIIPaBEAJIUBO JJIsA JIOOBIX A€HCTBUTENBHBIX

yucena a u b.

HepaseHcTtsBo |a|+ |b| > |a + b|

HamomMHuM, 4TO /151 JTFOOBIX ABYX AEHCTBUTENIBHBIX YHCENT d U b CIIpaBeIMBO HEPaBeH-
CTBO
la| + |b] = |a+b|, 10)

MpyUYeM 3HaK paBEHCTBA JIOCTUTAETCSA B TOM U TOJBKO TOM cydae, Koraa ab = 0.

JlokasaTh HepaBeHCTBO (10) MOXKHO pasaUYHBIMU criocobamu. IIprBeseM OAWH U3 HUX.
U3 oueBHIHOTO HepaBeHCTBa |a||b| = ab (3Hak paBeHCTBA JOCTUTAETCS TOJIBKO B TOM CJIy4Yae,
KOI/Zla 4uciia a ¥ b mMeroT oMHaKOBBIE 3HAKH, T. €. Korzaa ab = 0) cieznyeT, 4To

2|al|b| = 2ab = a®*+b*+2|a||b] = a>+b*+2ab = |a|*+2|a||b| +|b|* = a®*+2ab+b* =
= (lal+b])*> = (a+b)*> = |a|+b| = la+b,

YTO U TPebOBAIOCH.
PaccMOTpUM HECKOJIBKO IPUMEPOB Ha IpUMeHeHHe HepaBeHcTBa (10).

ITpumep 19 (3azaya 8 amarHocTUdeckoi paboTsl). HaiiguTe HauMeHbIee 3HAYEHUE

byHKIMHM
y = |x%—x|+|x+1].

Pemienue. B cuny HepaBeHcTBa (10) nMmeeM
y=x2=x|+lx+1] = x> —x+x+1 = |x*+1|=x*+1> 1.

Takum o6pas3om, y = 1, mpuyeM 3HaK paBEHCTBA JOCTUTAETCH TOJIBKO B TOM CJIydae, Korja
OZIHOBPEMEHHO BHIIIOJIHEHBI PABEHCTBA

Ix2—=x|+|x+1]=|x*+1] u x*4+1=1, Te.x=0.
Omsem: n}Rjny(x) =y(0)=1.
ITpumep 20. HaiiguTte HauMeHbIIee 3HaYeHNE QYHKIIUN

y=|x—1+]|x—2|+|x—3|.
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Pemienue. imeem

y=x—=1+x=2[+|x=3]=|—x+1|+|x=3|+|x—2| =
Z|-x+14+x—-3|+|x—2|=2+|x—2]| = 2,

IIpyUYeM 3HaK paBE€HCTBa JOCTUT'a€TCA TOrZa X TOJIbKO TOrZa, Korga

{l—x+1|+|x—3|=2, {(1—x)(x—3)>0,
S x = 2.

24+ |x—2|=2 x=2
Omeem: rr%[{iny(x):y(Z):Z.

IIpumep 21. Haiigure HauMeHblee 3Ha4eHUE QYHKIIIU

4
y =|log, x| + |log, ;‘+log§(x— 1).

Pemrenue. O6macTs onpezgenenus QyHKuu: D (y) = (1; ). IIpu x > 1 umeem
+log§(x -1 = 2+log§(x— 1) =2,

+log§(x— D= log2x+log2§

4
y = [log, x|+ ’1082 X

IIprU4eM 3HaK paB€HCTBA JOCTUTAE€TCA TOTZa U TOJbKO TOTZa, Korjga

|log, x| + logzx—i-logz%

4
logzg‘ =

4
SN {logzx-logZ;ZO,
10g§(x—1)=0

Omeem: (r{nn) y)=y@2)=2.

HepaBeHcTBO |asint+ b cost| < 4/ a? + b?

HepaseHnctBo
lasint +bcost| < v a®+b? (1D

MOXXeT OBITh ZI0Ka3aHO pa3HBIMM crocobamu, Hanbosee paclpoCTPAHEHHBIM M3 KOTOPHIX
SIBJII€TCS BBE/ZIEHNE BCIIOMOTaTeIbHOTO yIvIa ¢

a

\/a2+b2.

sinp = cosp =

b
v/ a b2
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IIpu sTOM
a

lasint+bcost] = vV a?+b? | ——— S
v/ a®+ b? v a?+b?
= v a?+b?|sintcos +costsin p| = V/ a®+b?|sin(t + )| < V a®+b>.

3HakK paBE€HCTBA AOCTUTa€TCA, JIUIIb €C/IN

sint +

cost

Isint+¢)|=1 & t+p=2+nk, k€Z & t=2—p+nk, keZ.
2 2

Takum obpazoMm, ¢yHkusa y(t) =asint + bcost gocTuraeT HaubOMBIIErO0 3HAYEHUS,

pasHoro 4/ a?+ b2, npu

t=5—p+2mk, kez,

T
U HaVMEHBIIEro 3HayeHWd, paBHOI'O —+4/ a’+b?, nopu t = -5 ¢ + 2ntn, n € Z, rae

b a
—,  COSp = ——.
Jarr P e

ITpumep 22 (3agava 9 guarHocTudeckoi paboTsl). HaliauTe Haubosbliee 1 HAaUMEHb-
1iee 3HaueHus GyHKIUM Y = sin 3x + cos 3x — 2.

sin @ =

Pemrenue. [IpumenuM HepaBeHCTBO (11) K JaHHOW QYHKIMU:
—V/2-2 <sin3x+cos3x—2 < V2-2.

Taxum obpasom, max y(x) =+/2— 2. IIpu aTOM

3x== —arcsini +2nk, kezZ,

2 V2

T.€ )
T

x = E+§7Tk> k e Z.
COOTBETCTBEHHO n}Rjny(x) =—+/2— 2. [Ipu sToM

b .1

3x =—% —arcsin—=+2nn, n €%,
2 V2

T 2
T.€. X=—7 +§7'cn, nez.
Omsem: rnﬂgxy(x) =+/2 — 2 gocTuraerca npu x = % + %nk, kez; n}Rjny(x) =—v2-2
T, 2
JIOCTUTaeTCA IPH X = — 7 + 57N, n eZ.

IIpumep 23. HaiiauTe Haubombllee 3HaYeHHe GyHKIMHI ¥ =sin x (sin x+cos x)++/2 cos x.
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Pemenue. V13 HepaBeHcTBa (11) ciegyerT, 4To sinx + cos x < v2. Ho Torza
y = sinx(sinx 4 cosx) + \/_cosx V2sinx+v2cosx = w/_(smx—i—cosx) <V2-V/2=2.

Takum o6pasom, max y(x) =2. Ilpu aTom

T
X =+ —arcsin—=+2nn, néeEZ,

2 f
T. €. x:%+2nn, nez.

Omeem: mﬂgxy(x) =2 JJOCTUTAETCA IIPU X = % +2nn,neZ.

IMpumep 24. Hailizute Haubombllee 3HaYeHNE QYHKIINHI

y = sin2x+v cos 2x + cos 2x+/sin 2x.

Pemrenue. Jyis sto6oro x € D(y) HMOIyYUM B COOTBETCTBUM C HepaBeHCTBOM (11), 4TO

y =sin2x+v cos2x +cos2x+/sin2x <
\/(Vcos 2x)% + (v/sin2x)? = 4/ cos 2x +sin 2x < V2

Taxkum obpaszom, max y (x) = V2. [Tpu sTom

2x==Z —arcsinL +2mtn, n€Z,

2 V2
T
T.€. X = § +7mn,ne Z. BaMeTI/IM, 9YTO 3TU 3HAYEHUA X, OYE€BUIHO, IIpUHAZJIEXaT obnactu

omnpezeneHnsa QYHKIUU.
Omeem: max y (x) = V2 gocTuraercs mpu x = % +7n,ne’Z.

HepaseHcTBo |d | + |b|>|d + b
HepaseHncTBo
|d|+|b|>|d+b| (12)
IO CYIIECTBY MpeACTaBIsgeT cOO0M He YTO MHOEe, KaK HEPABEHCTBO TPEYTOMbHUKA (CM. pHUCY-
HOK):

AB=|d|, BC=|b|, AC=|d+Db|, AC<AB+BC.

A d+b C
3HaK paBeHCTBA JOCTUTAETCA TOTZA U TOJIbKO TOIZja, KOT/ZIa BEKTOPBI aub COoHarlpasnie-

HBI, T. €. KOTZIa OTHOIIIEHUS UX COOTBETCTBYIOIIHUX KOOPAMHAT PAaBHBI MEXAY COO0M 1 paBHEI
OTHOIIEHUIO UX JJINH (MoZyelt).
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ITIpumep 25 (3azaua 10 guarHocTrdeckoi paboTer). HalizauTe HauMeHblllee 3HAYeHUE
byHKIMHM

y=vVx=32+1+(x-2)2+4.
Pemrenue. BeegeM BeKTOpHl d ={3 —x;1} u T;= {x—2; 2}. Torga
1@l =V (x—3)2+1, [b]=+(x—2)2+4,
d+b={1;3}, |d+b|=+v12+32=/10.

Vcmonb3ysa HepaBeHCTBO |d |+ |b| = |d + b|, momyuaem, uyto y(x) = +/10. 3Hak paBeHCTBa
JOCTUTAEeTCs TOrZAa U TOJMBKO Torga, korga d 11 b, T. e. Korza

x_2—2(:>6 2X=x-2 & x=3.
Omeem: n}Rjny(x) ——y(g) =+10.

IIpumep 26. HaliznTe HarMeHbIIee 3HaYeHUEe QYHKIIUN
Y=V -2+ (x-6)2+ v (x— 42+ (x - 2)2.
Pemenue. Beegem BekTopel d ={x—1;6—x} u T; ={4—x;x—2}. Torga
T+b={3;4}, |d+Db|=V32+42=5

U B COOTBETCTBHU C HepaBeHCcTBOM (12) umeeMm |d |+ |b| > 5. [loaTomy y = 5, mpuyeM 3HaK
PaBeHCTBa JIOCTUTAETCA TOT/IA U TOJIBKO Tor/a, Korma d 11 b, T. e. korza

x—1 6—x 2 _ — 2 _

=% = x—2 x“—=3x+2=x"—10x+24, 22
= _ S x =5

x—1 x=1l_ g 7

a—x 0 4-x

Omeem: n}Rjny(x) =y (%) =5.
IMpumep 27. Halizure HavMeHbllee 3HaUeHNEe QYHKIIUU
y=V#+1+/(2*-12)2+4,

PimeHHe. BBezeM BekTOopel d ={2%;1} u b= {12 —2%; 2}. TOI‘Z@_ (a+ T;) ={12; 3},
|d + b|=+/153 u B cooTBeTCcTBUU ¢ HepaBeHcTBOM (12) umeeM |d |+ |b | > V/153. IToaTomy
y(x) = +/153 =3+/17, npudeM 3HaK paBeHCTBA JOCTUraeTcd TOTZA U TONLKO TOTJa, KOraa
a1 b, Te. xorma 122:2)( =% & 12-25=2.2Y & 2¥X=4 & x=2.

Omeem: rr%[{iny(x) =y(2)=3V17.
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3aMeTHM, YTO, BBOAS BEKTOPHl d U 7;, ciefiyeT BBIOMpPATh UX KOOPAWHATHI TaKUM 00-
pasoM, 4To6BI KOOPAWHATH BEKTOpa d + b He 3aBHCeNH OT nepeMeHHoi x. Kpome Toro,
€C/IM KBaZIpaThl KAKUX-TO OZHOMMEHHBIX KOOPAHUHAT BEKTOPOB d U b SIBIAIOTCA 4HCIAME
(xak B mpumepax 25 u 27), To 3HAKU 3TUX YHCEN JO/LKHEL BEIOUPATHCS OJMHAKOBBIMU, IS
TOTO YTOGK! GBLIO BEITIOTHEHO YCIOBUE COHATIPABIEHHOCTH BEKTOPOB d U b. Ecam ke mo6ast
13 KOOPAVWHAT BEKTOPOB d U b 3aBHCHUT OT X (kak B mpumepe 26), TO ciaeAyeT HAJOXUTh
orpaHUYeHNe Ha OTHOIIEHNE ABYX OZHOMMEHHBIX KOODAMHAT: 3TO OTHOIIEHNE JIOMKHO OBITh
MOJIOKUTETHHBIM.

HepaseHcTtBo d - b <|d|-|b|
HepaBeHcTBO I
b <|dl-|b| (13)
JIETKO CJIeiyeT U3 Ollpe/ieJIeHUs CKaJIIPHOTO ITPOM3Be/leHUsI BEKTOPOB:
G-b =|dl|-|b|cos(d, b) < |d|-|b|.

3HaK paBeHCTBA JOCTUrAETCs TOIAA U TONbKO TOrAA, KorAa cos(d, b)=1, T.e. YTOJ MEXIY
BEKTOpaMH d U b paBen 0 u, ciefoBaTenbHo, d 11 b. HepaenctBo (13), Kak mpaBwio,
TIPUMEHAETCS /I BBIYKMCIEHNA HAnBGOMbIIIero 3Ha4eHnsA GyHKI[UU U UCTIOIb3YETCs IIPU 3TOM
B KOOpJAWHATHOU Qopme.

IIpumep 28 (3agava 11 guarHocTudeckod pabotsl). Haligure Hambosblee 3HaYeHUE

bynxuyn y =2x+1/1—4x2.

Pemenne. O6nacts onpezenenusa ¢pyHkuun: D(y) = [ ; é

d={2x;V1-4x?} u b ={1;1}.
Torma
@l = Vax2+1-4x2=1, |b|=V12+12=V2, T-b =2x+V1—4x%

B cuny HepaBeHcTBa (13) umeeM d - b < 1-+/2, mostomy y(x) < v/2, IpudueM 3HaK paBeH-
CTBa JIOCTATAETCH TOIZA U TOJIBKO TOrza, koraa d 11 b, T.e. korga

V' 1—4x?
A 1—4x% = 4x2, 1

1 1’ & & x = ——.
2x x>0 2v/2
T>0

] BBegem BEKTOPBI

3aMeTuM, 4TO 1 eD(y).

2v2

Omeem: max_y(x)= y(
_1.1

2’2
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ITpumep 29. Hailizute Haubombllee 3HaYeHUE QYHKIINHI

y :x(\/1—9x2+3\/4—x2).

Pemenue. limeem
y = X\/l—i9x2+3xm, D(y) = [—%; %]
BBezieM BeKTOpHI d = {x; \/E} u T)’={\/1_79Xz; 3x}. Torza
y=a-b, |@=VPt4—x2=2, |B|=V1-9x2+0x2=1

U B cwy HepaBeHcTBa (13) nMmeeM y(x) < 2-1=2, mpuyeM 3HaK paBeHCTBA JIOCTUTAETCSA
TOIZla U TOIBKO TOTAQA, Korga d 11 b, T.e. korza

1-9x? 3x 2 2 4 4
= (1—9x2) (4 —x%) = 9x*, x* = 2

x Ja_2 & = 3V = x=—.

x>0
2 2 1 2
3aMeTHUM, YTO \/?7 < E = 3, HO3TOMY Ney, eD(y).
2

Omeem: - (—_):2.

meem r_nla)lc y)=y 5

3’3

ITpumep 30. HaiiguTe Haubosbllee 3HaYeHUE QYHKITNH

y= |2x —1|v2x —1+|x—1|v4x—1

X2
Pemenue. O6nacts onpegenenus ¢yHkuun: D(y) = [%, 00). BBezeM BeKTOpPEI

T ={2x—1;v4x—1} u b ={y/2x—1;|x—1]}.

Torza

ld| = \/I2x—1|2+(\/4x—1)2 = v4x? = 2x,
|g|=\/(\/2x—1)2+|x—1|2:\/x2:x (Tamamzé)'
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Ipumenerue cmandapmHulx HepageHcms. Pewenue 3adau 7—12 duaznocmuueckoil pabomst
— — g 2 2X2
B cuny HepaBencTBa (13) umeem d - b <|d|-|b|=2x*, nostomy y(x) < == 2, IpuYeM

3HAK paBeHCTBA JOCTUraeTCs TOIZa U TOIbKO Torga, koraa d 11 b, T. e.

Rx-1l 5 @x-1? _ ,
V2x—1 ’ 2x—1 " _5
= S x=3.
«/4x—1_2 4x—1 4 2
Ix—1] — (x—1)?
3aMeTI/IM, 9TO IIpU X = % BEKTOPBI E u T; TaKXKE ABJIAIOTCA COHAIIpaBJICHHBIMU.

Omeem: [nl1ax) y(x) =y(%) =y(g) =2.

[Ipu ucrnonb3oBaHuu HepaBeHcTBa (13) BEKTOPHI d ¥ b ciieAyeT BBOAUTH TAKUM 0Opa-

30M, 4TOOKI 1160 |d| 1 |3| He 3aBHCEJH OT IepeMeHHoM x (mpumMep 28), T1M60 OTHOUIEHNE
MOZy/Iel 3TUX BEKTOPOB OBUIO BEMYMHOM MOCTOSTHHOU. Kpome Toro, ciefiyeT OTMETUTb,
YTO €CJIU B YCJIOBUH (WM B YCJIOBUAX) COHATIPABAEHHOCTH MIPUXOAUTCS BBITTOMHATD JeEHUS
Ha BRIpaKeHUe, coJiepikaliiee HEM3BECTHYIO, TO HY>KHO MIPOBEPUTD, HE SIBJIAIOTCS I BEKTOPEI
COHANpPaBJIeHHBIMH U B TOM CJIy4ae, KOTZla 3TO BhIpaykeHHe obpalaeTcs B Hysb. Eciiu aToro
He cZienaTh, TO MOXXHO TIOTepsATh pemieHue (cM. npumep 30).

AnanoruyHo HepaBeHCTBY (13) MOXXHO loKa3aTh HEPaBEHCTBO

@-b = —|dl|bl.

B camowm gerne,

o —

da-b=|d|-|b]-cos(d; b) = —|d|-|b],

mockonbKy cos(d; b) = —1. 3HaKk paBeHCTBa [OCTUraeTcsa TOABKO B TOM CIydae, Korga

—

cos(d; b)=—1, T.e. Korzja BEKTOPH d U b TIPOTHUBOIIONIOXKHO HampaeJeHbl. [lomydeHHOe
HEPABEHCTBO MOXXHO HCIIOJIB30BaTh JJIs1 HAXOXK/JEHUS HAMMEHBIINX 3HAaU€HUN HEKOTOPBIX
byHKIMH.

TakuM 06pa3om,
—|d|-|b|<d-b <|d|-|b|], wm |d-b|<|d|-|b].

Vcronb3ys mocieHee HEPABEHCTBO, IOKaXKEM B KauecTBe nmpuMepa HepaBeHcTBo (11). Bee-
JeM BeKTophl m = {sinx; cosx} u 1 = {a; b}. BeluKC/IeHNe AJVH 5TUX BEKTOPOB He TIpe-

craBiser tpyaa: |m|=1, || =4/ a?+b?. Tak kak —|m|-|7|<m- 7 <|m|-| 7|, nonygaem

—vVa?+b?<asinx+bcosx < Va*>+b%, wm |asinx+bcosx| < Va®+b
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IIpumenerue cmaHOapmHbLX HepageHcma. Pewenue 3adau 7—I12 duazHocmuueckoll pabombl

Jlyist HepaBeHcTBa asinx + b cos x < v/ a? + b? 3HaK paBeHCTBA JOCTUTAETCS, €CIU BEKTOPBI
M U T COHANpAaBJIEHbI, T. €. OTHONIEHHE WX COOTBETCTBYIOIMX KOOPAWHAT PABHO OTHOIIE-

HUIO JJINH 3TUX BEKTOPOB: sinx _ cosx _ ! OTKyZa
T oa b \/ a®+b? ’

. a b
sinx = ———, cosx =

\/a2+b2’ \/az—l-bz.

Jlist HepaBeHCTBa a sin x + b cos x = — 4/ a? + b? 3HaK paBeHCTBA JOCTUTAETCS, EC/IM BEKTOPBI
M ¥ 1 TPOTHUBOIONOKHO HAMPABJEHBI, T. €. OTHOUIEHHUE UX COOTBETCTBYIONIMX KOOPAMHAT
PaBHO OTHOIIEHUIO [IJIMH 3TUX BEKTOPOB, B3ITOMY CO 3HAKOM «MUHYC»:

sinx _ cosx __ 1
- - = >
« b T Jarp
OTKyZa
. a b
sSinxX = —————, COSX = —

\/a2+b2’ \/a2+b2.

3aMeTHM, YTO TaKoe I0Ka3aTeabCcTBO HepaBeHcTBa (11) mo3BoIseT U3bexaTh BBEAEHUA J0-
TIOJIHUTEIBHOTO yIJIa.

Kom6uHUpOBaHUE IPHUEMOB
B 3akioueHme paccMOTPHUM psJ 3aZad, pelleHHe KOTOPBIX TpeOyeT MpUMeHeHUs He-
CKOJIbKUX W3 OIMMCAHHBIX BBIIIE MpueMoB. K TakuM 3a7/auamM OTHOCATCS, B YaCTHOCTH, 3a-
Jlay¥ Ha BBIYMCIEHHE HauOOMBIINX M HAUMEHBIITNX 3HAUeHUH BeIpakeHuit (GyHkuii), 3a-
BUCAIIUX 6oiee YeM OT OJHOMN IepeMEeHHOMN.
ITpumep 31 (3azaua 12 guarHocTHUYeckou paboTel). HailinTe HauMeHblllee 3HaUEHUE
byHKIMH

Vaxt—3x2+9—/4x* —8x>+9
y= logo,s( p” ) Ha uHTepBane (0; ).

Pemrenwue. [Ipu x > 0 BeIpaKeHUe MO 3HAKOM JIOTapudMa, TOI0KUTENbHO, YTO CJIELYET
13 OYEBUTHOTO HEPABEHCTBA

\/4x4—3x2+9 > \/4x4—8x2+9,

PaBHOCWILHOTO HepaBeHCTBy 5x2 > 0. ITycTb

_ \/4x4—3x2+9—\/4x4—8x2+9 _
t= " =
S5x 5

Vaxt =349+ Vdxt —8x? +9 \/4x2+%—3+\/4x2+%—8
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IIpumeHneHue cmaHOapmHbLx HepageHcma. Pewenue 3a0au 7—I12 duazHocmuueckoil pabomat

B cuny HepaBeHcTBa (8) umeem

4+ % 24 5 =12,

9 3
TIpUYeM 3HaK PaBEHCTBA JIOCTUTAETCH, JIUIIb ecu 4x% = 2 Hx=4/ 5. Taxum obpasom,

\/4x2+%—3+\/4x2+%—8> V12-3+/12-8=5.

Orcroza t < 1. Pynknua log, 5 t ABAeTca yobiBatomel, mostomy log, s t = log, s 1=0.

. _ (.3
Omeem: g%g%y(x)—y( 2) 0.

IMpumep 32. HaiizuTe HauMeHblllee 3HaUeHUE BbIPAXKEHUA

2= (x— D2+ — D+ (x— )2+ y2
Pemrenue. BeezsieM BekTopel d ={x—1;y—1} u T;= {y —x; —y}. Torga
@ =V-12+G-D% b=V x-y2+y%
T+b={y-1;-1}, |d+bl=V/(-12*+1.
B cuny HepaBeHncTBa (12) umeem | d |+ |T)>| >|d+ T;l, IIpyuYeM 3HaK paBEHCTBA JOCTUTAETCs,

b ectn @ 11 b. Takum obpaszom, z =/ (y—1?+1>1, npudem z2=1, et y =1

udltb, ciegoBarenbHo, x=1.
Omeem: minz(x; y)=z(1;1)=1.
IMIpumep 33. HaliuTe HavMeHblllee 3HaUYE€HME BBIpAXKEHUA

2= |x+2y|+ v/ (x—3)2+(y— 42

Pemenue. Beegem BekTopsl d ={x+2y; 0}, 3:{3—)(; y—4}. Torma

@l =Ix+2yl, b= (x-3)>+—-42
d+b ={2y+3;y—4},
1T+b| = Q2y+3)2+(y -2 = y/5y2 +4y +25.

B cuny HepaBencTBa (12) umeem |d|+ |b|>|d + b|, npuyem 3HaK paBeHCTBA AOCTHUra-

ercs, mumb ecm @ 11 b. Takum o6pasom, z > 1/5y%+4y+25. KBagparHslii TpexwieH
5y + 4y + 25 nonoxuTeNeH Ipy TH060M y (IMCKPUMUHAHT MeHbIIe Hy/lsS U KoappUIeHT
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IIpumenerue cmaHOapmHbLX HepageHcma. Pewenue 3adau 7—I12 duazHocmuueckoll pabombl

—4 2
npu y? HONOXKUTENIEH) U OCTUTaeT HAaUMEeHbIIEro 3HAYEeHUs TP Y = 55 = 5 OTO Hau-

121 121
MeHbIllee 3HAYeHHe PABHO, KaK JIETKO MOACYMTATh, — . [109TOMY 2 > 4/ —==, IpHYeM 3HAK

PaBEHCTBA ZIOCTUTAETCA, JIUIID €CTH Y = —% nafll T;, C/Ie/I0BATETBHO, X = & .
R =g (4.2 1L
Omeem: minz(x;y) =z (5, 5)— Nk

IMpumep 34. Haiizute Haubomblee 3HaYeHNE BEIPAKEHNA

z=yV1-x2+xy/3+2y—2y2
Pemenue. Beegem BekToprl d ={y; 1/3+2y —2y%} u b ={+/1—x2; x}. Toraa
z2=3-b, |a|—\/y +3+2y— 2y2—\/4 (1-y)2% |bl=vV1-x2+x2=1.

B cuny HepaBeHcTBa (13) umeem d - b <|d|-|b|, MpUYeM 3HAK PaBEHCTBA JAOCTUTAETCH,
suib ecin d 11 b. Takum o6pasom,

2<V/4-(y-D2<V4=2,

[IpUYEM 3HAK PABEHCTBA JOCTUTAETCs, JIMIIb ecid y =1 u d 11 b, ciiegoBaresbHo,

l—xzz%@{-x?(), ﬁ

1 3—-3x% = x? < x=7

Omeem: maxz(x; y) :z(g; 1) =2.

ITpumep 35. Haiigure Hanbosbllee 3HaYEHUE BBIPAKEHUS
g =sinx—2cosy +sin(x+y).
Pemrenne. Mimeem
2z =sinx—2cosy+sinxcosy+cosxsiny = sinx(1+cosy)+cosxsiny —2cosy.

B cury HepaBeHcTBa (11) morygaem

sinx(1+4cosy)+cosxsiny < \/(1+cosy)2+sm ¥,

sinx(1+4cosy)+cosxsiny < 4/24+2cosy. 14

[TosTomy 2 < 4/2+2cosy — 2cosy. Ilycts Tenepp t = 4/2+2cosy, 0 <t < 2. Torza
2cosy =t? — 2. PaccMOTpUM KBaZipaTHHIi TpexuieH f (t) =t — t2 + 2 Ha orpeske [0; 2]. BeT-
BU 1apaborsl, ABJSIOMeca rpadgruKOM 3TOr0 KBaJPATHOTO TPeXwIeHa, HalpaBjieHbl BHU3,
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IIpumeHneHue cmaHOapmHbLx HepageHcma. Pewenue 3a0au 7—I12 duazHocmuueckoil pabomat

1
u abcrycca t, BepUIMHBI, paBHAA 5 IPMHAJUIXKUT OTPE3KY [0; 2], cnefoBaTeNbHO,

maxf© =1(3) =%

[0
9
Tloaromy z < 7, MpuYeM 3HAK PABEHCTBA JOCTUTAETCA B TOM U TOJIBKO TOM CIydae, eciu

OZHOBPEMEHHO 4/2+2coSy = % u HepaBeHcTBO (14) obpaiaercs B paBeHcTBO. OTCI0AA

7
\/2+2cosy:%, cosy =—g»

(=1 (=1
. . 1. |
sinx(1+cosy)+cosxsiny = 4/2+2cosy gsmx+cosxsmy =3
= _ 7 - _ 7
y—ﬂ:—arccos§+27rn, nez, y—ﬂ:—arccos§+27rn, nez,
lsinx+ﬁcosx—l lsinx+ﬁcosx—1
8 8 -2 4 4 -
(=4 7 (=4 7 (=4
y=arccos§—n+2nk, k ez, y=arccos§—7r+27rk, kez,
1. V15 _1 1. V15 _1
| | gsinx——g=cosx =3 |\ zsinx 7 CosX =
7 7
y:n—arccos§+27'm, nez, y=7r—arccos§+2ﬂ:n, nez,
sin(x+arccos%):1, ng—arccos%+2nm, meZ,
=4 7 = 7
y=arccos§—7r+27rk, kez, y=arccos§—n+2nk, k ez,
. 1 T 1
sm(x—arccosz)zl x:§+arccosz+2nl, lez,

Omeem: maxz(x;y) = %

PaccMoTpeHHbIe TTPUMEPHI TTOKa3bIBAIOT, YTO AOBOJBHO OOJIBINOE YMCIO 33/lad Ha BhI-
YycieHre HanbOoMbIINX M HAMMEHBIINX 3HAYEHUNH QYHKIMN MOXXHO PEIlUThb, He Ipuberas
K IIOMOIIY ITPOM3BOLHOMN, a B HEKOTOPHIX CAyYasaX TONbKO TaKOU IyTh Y IPUBOJUT K yCIIEXY.
OTMeTHM, YTO TTOPOH MOAOOHBIE 3aZja4M SBJIAIOTCSA YacThIO OOJiee CIOXKHBIX 3a7a4 (Hampu-
Mep, YPaBHEHUH, B KOTOPBIX MHHUMYM JIEBOU YAaCTH COBITAZIA€T C MAaKCUMYMOM IPaBOM,
MIpUYEeM pellleHVe «CTaHIapPTHBIMU» IIPUEeMaMy He TIPEe/CTABISAETCS BO3MOXXHBIM).

Takoro pozsa ypaBHeHUsI, HEPABEHCTBA WIM CUCTEMbI YPaBHEHUU BIIOJHE MOTYT BCTpe-
TUTBbCA cpefu 3afaHuii 13, 15, 18 eguHOro rocyapcTBeHHOr'0 3K3aMeHa 110 MaTeMaTuKe,
MIO3TOMY, PElINB TPEHHPOBOYHEIE M JUATHOCTHYECKHEe PaboThl maparpada, BBl CMOXKETe
6ojiee yBepEHHO YyBCTBOBaTh cebs Ha SK3aMeHe.
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TpeHupoBouyHas pabora 3

T3.1. Halizure HavMeHblllee 3HaUeHNe QYHKIIUU
y=7""249.745% _ 41,

T3.2. HatiznTe HauMeHblllee 3HaYeHNE QYHKIINHI
y = |2x —3x2|+|2x+9|.

T3.3. HaliiuTe HanMeHblilee 3Ha4eHHEe GYyHKINUN

y = v/x2—2x+2+ Vx2—10x +29.

T3.4. Haiigute Haubosbliiee 3HadeHre GyHKINH

y = 31/10— 3x+41/3x + 26.

T3.5. Haiiaute HauMeHblllee 3HaueHHe QYHKIINU

y = \/logfws x+1+ \/(logo,75 x—3)2+9.
T3.6. Hatizute Haubosblilee 3HaUeHE QYHKIINHI
y = 0,8cosx(3sinx+4cosx)+3sinx.

T3.7. Halizute Haubosbllee 3HaYeHNe QYyHKITNN

y =x(2\/16—9x2+3\/9—4x2).

T3.8. HaliauTe HanMeHblilee 3HaYeHNE BbIPAYKEHUS

z2=1/(2x—1)2+ By —1)2+1/(2x—3y)2+9y2.

T3.9. HatizuTe HauboJbIllee 3HaYEHNE BhIPAYKEHUS

z=2yV—x?—2x+(x+1)1/3+4y—8y2.
T3.10. Haiizute Haubosblllee 3HaYEHNE BHIPAKEHUS

z = 2cosx —cosy—+cos(x—y).
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T3.1

OTBeTHL:

T3.2

T3.3

T3.4

T3.5

T3.6

T3.7

T3.8

T3.9

T3.10

O6paszel] HaMMCAHWUA:

(4

34

56

78

90




OTBeTHI:

TpeHupoBoyHasa pabora 4

z=|2x=3y|+/4x>+ (y + 1)

|
|
|
|
|
|
i
T4.1 i T4.1. HaiifuTe HauMeHbIIee 3HaYeHNe QyHKITAM
|
! =3+ 52— +4
! Y= x24+1
T4.2 E T4.2. Haiigute Haubosbllee 3HaYeHrE QYHKINK
|
E y:\/x2—7-\/13—x2.
T4.3 i T4.3. HaiijuTe HanMeHblee 3HAYEHHE byHKITMN
|
|
! y = V/x2—6x+10+v/x%+10x +50.
|
T4.4 | T4.4. Haiimute HaubosbIIee 3HAYECHHUE dyHKITUN
|
|
' Y =5y 7—=3x+124/3x+29+22.
|
T4.5 | T4.5. HailiauTe HauMeHblIee 3HadYeHne QyHKIMN
i
Ly =V x— 12+ (x—2)%+
i
: +V/(x =52+ (2x—5)2— V/9x2— 42x +65+7.
T4.6 E T4.6. HaiiguTe Haubosbllee 3HaYeHUEe GYHKIINU
|
E y=V4ax2—12x+18— vV/x2 = 2x+5— v/x? — 4x +5.
T4.7 E T4.7. Haiigute HauMeHbIIee 3HaYeHNe QYHKIUN
E y = x*+4x+|x*—2|+|x*—5|.
T4.8 E T4.8. Haiigute Haubosbllee 3HaYeHe GYHKIIUU
E y= QOS5+ —5|—[x?3x-+1|— x> x—4|
|
T4.9 | T4.9. Haiiiure HauMeHblIee 3HaYeHrne QyHKIUK
|
| 9 5 _
E y=x"+xvx+16—9
| Ha OTpe3Ke [—3;3].
T4.10 ! T4.10. Hatizure HauMeHbllee 3HaYeHNe BEIpAXKeHUA
i
|
|
|
|
|
|

O6paszel] HaMMCAHWUA:

1]2[3[u[s]6/7[8]9[0[-, 76




OTBeTHL:
JuarHoctudeckas pa6ora 1

|
|
|
|
|
i
/11.1. HaiifuTe HauMeHbIIee ¥ HaubonbIIee 3HaYeHUA GyHKImy | 1.1
|
y=4"+5x+1 Haotpeske [—1;2]. !
|
/1.2. HalinuTe HauMeHbIllee U HaubosbInee 3HaYeHuA PyHkimu | 1.2
y = cos2x —4cosx+4. E
[1.3. Haiizute Haubosblnee 3HaYeHNE GYHKIIUU i 1.3
|
y=\/2x—1—\/2x—5. !
[A1.4. HalizuTe HanMeHblllee 3HaUeHUe QYHKINU E A1.4
|
y =3sinx+4x+5 Ha oTpeske [0; %] !
|
J1.5. Haiigute HauMeHblllee ¥ HanboJblilee 3HaYeHUS QYHKITUN i [IL5
|
y =sinx+44/1—sinx —5. E
[1.6. Halizure HavMeHblIlee 3HaUeHUe QYHKIUK E J1.6
2x% — 11 |
= % Ha oTpeske [1; 3]. E
|
[1.7. Hatizute Hanbonbliee 3HaueHe QYyHKINY ' A17
|
— Jiow. x1og. & [3:7] !
y =4/log; xlog, - HaoTpeske | 5; 5 |. :
[1.8. Haiizute HauMeHblllee 3HaueHHe QYHKITUU 1.8
y =5%"2416-553%, E
[1.9. Halizure HavMeHblIlee 3HaUeHUe QYHKINU i 1.9
y=|10g5x|+|log5x—3|+log;(26—x). E
[1.10. Haiizure HanMeHbIee 3HaYeHre GYHKIIUA | 11.10
|
y= \/logg,5x+4+ \/(logo,sx—6)2+36. E
[1.11. Haiizure HavMeHbIllee ¥ HauOOJIblllee 3HAYEHUS BhIpaKe- E A1.11
HUA !
z = 3(sinx+cosy) +4(cosx+siny). !
J1.12. HaiifuTe HauMeHbIllee M HaubosbIllee 3HAYEHUS BhIpaske- i J1.12
HUA |
_ Ay+1)?° i
2T -2+ D@y +2y+ D) |
' O6pasel; HaMCAHUA:
- 1(2/34/56/7/8/9/0/-,




OTBeTHI:

12.1

712.2

712.3

J12.4

2.5

712.6

J12.10

12.11

712.12

O6paszel] HaMMCAHWUA:

J12.1.

J12.2.

J12.3.

J12.4.

J12.5.

[2.6.

J12.7.

J12.8.

J2.9.

JuarHoctudeckas pabora 2

Haiizure HavMeHblilee 3HaUYeHUEe QYHKIIUU
y = x—2V/x—4+3 Ha oTpe3ke [5; 8].
Hatizure HavMeHblilee U HaubosbIllee 3HaYeHUSA QYHKIUN
y=2x+3+6|x—1| —x? Ha otpeske [—2; 2].

Hafmm‘e HauMeHblllee ¥ HauOosIbIllee 3HaYeHUA CIDYHKI.II/II/I
4x —5
2 _
y= 2x 4x+5 .

HatizuTe HauMeHbIllee U HauboJbIllee 3HaYeHUA GYHKITUN
_ 3/4x+3
x2+1°
Hatizure HavMeHblilee U HaubosbIllee 3HaYeHUSA QYHKIUN

y=1+log,(3v/2x—1—-x—1) Haorpeske [1;7].

Haﬁ,Z[I/ITe HavMeHbIIIee ¥ HAUOOJbIIee 3HAYEHMS CIDYHKLII/II/I

2

1 2 cos x+cos 2x—cos” x
y - ( ) ’

3
Haiigute HauMeHblllee 3HaYeHUE QYHKINU

y =747
Hatizure Hanbosnbliiee 3HaYeHe QYHKIIAN

y =5sin3x—12cos3x+7.

Hatizute HauMeHbllee 3HaYeHHEe QYHKIIUN
2 4 .
y=x"—3x+ 2 3x12 +2 Ha oTpeske [2,5; 3,5].

[12.10. Haiizute Hauboblliee 3Ha4eHUE GYHKIINU

y = 25—|x2—6|—|x2—7|

[2.11. HalijuTe HanMeHblIee 3HaYeHe QYyHKIUU

y =1g(4-3*"4+3.917* —8),

[12.12. Haiizure Haubosnblee 3Ha4eHre GYHKIIUA

1/2|3/4/5/6/7/8/9/0

y =xsinx+v9—x2cosx+4.
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OTBeTHL:

§ 3. IlepBooOpa3Has

JluarHocTU4eckas pabora

1. Haiizure mepBoobpasHyto F (x) a1 QyHKIUU

fao =222,

ecnu F(4) =5. B oTBeTe ykaxure 3HadeHue F(1).
2. HauMeHblllee 3Ha4eHUE epBooOpa3Hoit F (x) Ay GyHKIMHU

f(x) =x2—-2x-3

Ha orpe3ke [0; 6] paBHO —9. Haligute Haubosblllee 3HAYEHUE
IepBOOOPA3HOI HAa 3TOM OTPE3KE.
3. Hatigute nepBoo6pasnyto F(x) ana GyHKInu

_ 3x342
=

f0o

Ha npoMexyTke (0; +), eci F(1) =2. B oTBeTe ykaxuTe 3Ha-
yenue F(0,5).
4. Tpaduk nepBoobpasHoii F (x) A GyHKITH

f@=-%

Ha npomexyTke (—oo; 0) mpoxoaut depes ToUKy (—2; —3). Pemu-
Te ypaBHeHue F(x) = f(x). Eciu ypaBHeHUe uMeeT 6oee 0HOTO
KODH#, B OTBETE 3aMMINUTE OOJIBINNI KOPEHB.

5. Haiigure mepBoobpasnyto F (x) Ayt GyHKIAU

1

fx)=—=+2

Vx

Ha npomexyTtke (0; +), ecnu F(4) = —15. B oTBeTe yKakuTe
3HayeHue F(9).

6. Hatigute nepBoo6pasHyto F(x) ana GyHKunm

2

fx) =

3%¥x

S

Ha npoMexyTke (0; +), ecnu rpaduk nepBoobpasHOi mepece-
KaeT npsAMyto y = 2x — 3 B Touke c abcruccoit 1. B oTBeTe yKaXu-
Te 3HaueHue F(8).

O6paser; HaTUCAHUA:
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OTBeTHI:

10

11

12

O6paser; HaITUCAHUA:

§ 3. IlepsoobpasHas

7. I'paduk nepBoobpasnoit F(x) g GyHKIUM
f(x) =3sinx —2cosx

MPOXOAUT Yepe3 ToUKy (—7; 0). B Kakoii Touke rpaduk mepBoob-
pa3Hoi TepeceKaeT OCh OpAUHAT? B OTBeTe yKaKWUTe OpAUHATY
3TOU TOUYKHU.
8. Haiizute mepBoo6pasHyro F(x) a1 GyHKIIT

f(x) =2+sin4x,

ecau F (%

9. Hatigute nepBoobpasHyto F(x) ana dyHKnu
fO) =e"+4x+3,

) =—37. B oTBeTe ykaxxuTe 3HaYeHUE F(?Tn)

ecnu F(1) =e. B oTBeTe ykaxkute 3HaueHue F(0).
10. Haubosbiiee 3HaueHUe iepBoobpasHou F (x) Ay yHKIUU

flx)=e"+2x+1

Ha oTpe3ke [0; 2] paBHO 2. HaiiTe HaMeHbIlee 3HAYEHHE mmep-
BOOOPA3HOU Ha 3TOM OTpe3Ke.
11. B kakoii Touke otpe3ka [12;22] mepBoobpasnas F(x) ausa

dyHKITUN

f(x)=—-1-1n*(x—2)
MOCTUTaeT CBOEr0 HauMeHbIIIero 3HaueHUsT Ha 3TOM OTpe3Ke?
12. B xako# Touke OTpe3Ka [g ; 13—4] nepBoobpasHasn F(x) ansa
dyHKITUN

fG)=Kx-5In(x-1)

AOCTHUT'a€T CBOETO HauOOJIbIEro 3HAYEHHUA Ha STOM 0Tpe31<e?

112/3/4/5/6/7




Memooduueckue pexomeHOayuu

MeToan4YeCcKHEe pEKOMEH/Jaluu

DTOT maparpad MOCBSIIEH IOBTOPEHHIO TeMHI «[lepBoobpasHas». HaltoMHUM, 4TO €CIu
¢byuknua y = f (x) HempepbIBHA Ha HEKOTOPOM MTPOMEXKYTKE, TO CYIeCTByeT TaKast QYHKITUA
F(x), 4TO A1 BCexX 3HAYEHUM MEPEMEHHOM M3 3TOro mpoMexyrka F/(x) = f(x). Oynkuusa
F(x) Ha3pBaeTcs nepBoobpas3HoH A GyHKIHMHU Y = f (x) Ha ZaHHOM IIpoMeXyTke. VIHorza
MIPEAJIOT «JJIsl» OMYCKAIOT W TUIIIYT VI TOBOPAT, 4TO F (Xx) AB/NAETCA TepBoOOpasHON QyHK-
uuu f(x).

B Kypce IIKOMBbHOW MaTeMaTUKU pacCMaTPUBAIOTCSA TOMBKO QYHKIIMH, KOTOPhIE HEIpe-
PBIBHBI B JTIF0060I TOYKE CBOEHM 06yacTU ompefeeHusa. SHAYUT, AJA KaXkA0NW U3 HUX Cyllle-
CTBYeT MepBOOOpasHasi, HO HYXKHO IOHHWMAaTh, YTO €CJr 06iacTh onpezeneHus GpyHKIUU
COCTOUT, HAIIPUMeEP, U3 ABYX IIPOMEXYTKOB (Ha Ka)KIOM M3 KOTOPBIX QYHKIMS HEIPEPHIB-
Ha), TO MepBOOOpA3HbIE HA 3TUX ITPOMEKYTKAX MOT'YT UMETh PA3JIMYHbBIN BU/.

V3 CBOHCTB TPOU3BOAHOM ciefyeT, uTo eciu F(x)— mepBoobpasHas Aud QyHKIUU
y = f(x) u C —Ipou3BOIbHOE AEHUCTBUTENBHOE YNCIO, TO F(x) + C Takke 6yAeT mepBo-
obpasHoit gy GyHKIUK Y = f (X), TOCKOIBKY

(FxX)+C) =F'(x)+C = f(x).

Bosnee Toro, B Kypce MaTeMaTU4eCKOT'0 aHaIM3a AoKasbiBaeTcs, uTo eciu F (x) u G(x) — gBe
pas3nuyHble TepBoobpasHble A1 GyHkIuu y = f (x), TO

Gx)=F(x)+C,

rae C — HEKOTOPOe JeHCTBUTEIbHOE YHCIIO, T. €. UTO JIF06ast mepBoobpasHas A GyHKIUU
y = f(x) umeet Bug F (x) + C. O5T0, B 4aCTHOCTH, O3HAYAET, 4TO Ipaduk 060t neppoobdpas-
HOM 7151 AaHHOM QYHKITMY MOXKET OBbITH TOJIyUeH 13 rpaduka 1060 Apyroii ee mepeoobpas-
HOM MapasuleNbHBIM EPEHOCOM BJOIb OCU OpAUHAT. JIJI1 TOTO YTOOGH HANTH KOHKPETHYIO
[IepBOOOPA3HYI0, OOBIYHO 33AI0T AOIONHUTENIbHOE YCIOBHEe, HAIPUMep 3HadeHHe I1epBo-
06pasHOM B HEKOTOPOU TOUKe WX TOUKY, depe3 KOTOPYIO IPOXOAUT I'padrK IepBooOpasHOH
(4TO TO CYTH TO XK€ caMOe, OTINYHE TOJMBKO B GOPMYIUPOBKE).

MO>XHO BBIZIETUTH ZIBA OCHOBHBIX THIIA 33/1a4 Ha lepBoobpasHyto. K mepBoMy OTHOCATCS
3a7layy, CBA3aHHbIE C HEIIOCPEACTBEHHBIM BBIYKCIEHNEM IepBoobpasHbix. Ko Bropomy —
3a/layu, CBA3aHHBIE C UCCIe0OBaHUEM IIePBOOOPA3HOM C MOMOIIBIO ZaHHOU QYHKIUU: Beb
OHa SIBJIIETCSI POU3BOAHOM /IS JIIOOOU CBOEM MepBOoOOPa3HOM, M 3HAYUT, MIO3BOJISAET HAXO-
JUTH IPOMEXYTKA MOHOTOHHOCTH M TOYKU DKCTpeMyMa I1epBOOOpa3HOM, ee HaUMeHbIIee
1 HauboJbIllee 3HaYEHNE Ha OTpe3Ke. BrrunciieHue caMoii epBoo6pa3Hoi IpY 3TOM MHOT/ZA
Jake He Ipefmnonaraercs (M He TpebyeTcs YCIOBHEM 3aZauu), a MOPOH ObIBAET MOIPOCTY
HEBO3MOXXHO: He JJIs KaXX/I0¥ HeIpepHIBHOM Ha MPOMEXYTKe GYHKIUK BO3MOXKHO B SBHOM
BH/Ie HAMMCATh IIEPBOOOPa3HYIO.

[TpuBezeM TabHIy TepBOOOPA3HBIX AJIT HEKOTOPBIX GYHKIMH (C — MPOU3BOIBHOE AeH-
CTBUTEJIbHOE YHCJIO).
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§ 3. IlepsoobpasHas

y=fx) F(x)
f(x)=k, k—mpousBonbHOe AeHicTBUTENbHOE Yncio | F(x) =kx+C
fG)=xP, p#-1 F(x)_p—l-l
f(x)=% F(x)=In|x|+C
FOO =X Fx)=2xy/x+C
f(x)—T F(x)=2y/x+C
foO=¥x FO)=2x¥x+C
flo= %/_ F(X)Z% W+C
f(x)=sinx F(x)=—cosx+C
f(x)=cosx F(x)=sinx+C
fO)=¢e* F(x):ex-i-C
fx)=a*, a>0, a#l F(x)— +C
1 .

f)= F(x)=arcsinx+C

V1—x?
f(X)Zﬁ F(x) =arctgx+C

O6paruM BHUMaHUE Ha TO, YTO IepBoobOpa3Hble A GyHKIUH f (x) = % UMEIOT Pa3ind-
HBIM BUJ B 3aBUCUMOCTH OT IIPOMEKYTKA, HA KOTOPOM paccMaTrpuBaeTcs QyHKuus. Tak, Ha
npoMmexxkyTke (0; +o) mepBoobpasHas Ayt GyHKIuU f(x) = % nmeer Buz F(x) =Inx+ C,
a Ha mpomexyTke (—oo;0) 3amaeTca dopmynoit F(x) =In(—x) + C (C — mpousBoibHOE
JIeCTBUTENbHOE YMCIO0). B Tex caydasx, korga ¢yHkuus y = f(x) ompezeseHa He Ha Bcel

YKCIOBOM MPSAMOM, a HA KAKOM-TO €€ TIPOMEKYTKE, ITOT IPOMEKYTOK YaCTO HE YKa3hIBAET-
s, a KaK 6131 CYUTAETCA «3aZaHHBIM IO YMOJYaHUIO»: TaK, 00IaCcThIO onpeseneHusA GyHKIUN

f(x) = == aBngerca npomexyTtok (0; +), Ha KOTOPOM OHa HeIpepbIBHA, [I03TOMY ee

ﬁ
nepBoobpasnas F(x) =24/x+ C (C — npou3BoOIbHOE AeHCTBUTETHHOE YUCIO) PACCMaTPU-
BaeTCs UMEHHO Ha 3TOM IIPOMEXYTKE.
T[py BEIUMCIEHUY TEPBOOOPA3HBIX UPPAIMOHANBHBIX GYHKIUH CIefyeT IOMHUTD O TOM,

1
YTO KOpeHb HeYeTHOM cTereHn 2"*3/X u cTeneHb c APOGHBIM NOKa3aTeIeM X >+1 UMEIOT pas-
Hble 001acTy onpeziesieHNs (a 3HAYUT, U HENIPEPBIBHOCTH) : TIEPBLIH OIIpeZiesieH NpH J0OBIX
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Memooduueckue pexomeHOayuu

JeICTBUTENIbHEIX 3HAYEHUAX [IepeMEeHHOM, BTOpas — TONBKO IIPU HEOTPHUIATeNbHBIX. [y
BBIUHCJIEHUS ITepPBOOOPA3HBIX 3aIIKMCh B BU/Ie CTEIIEHH, KOHEYHO 3Ke, Oboee yz00Ha, HO pe-
3y/IbTAT 3TOT'O BBIYMCIEHUSA JO/DKEH OBITh IPUBEZEH B BU/ie KOPHA (KakK U IIPOMEKyTOYHBIe
BBIKJIQ/IKY, €CJIU PeYb UJET O 3aZade C IOJHBIM pelleHHeM; BIIPOYEM, STU BBIKJIAZAKU MOXK-
HO OCTaBUTh B YEPHOBUKE). VIMEHHO MO3TOMY B Tabsuile HapsAAYy ¢ TAGIUIHBIMU YKa3aHBI
IepBOOOPA3HEIE I HauboJee YacTO BCTPEUAONINXCA UPPAIMOHANBHBIX GYHKIIUHA.

HanoMHUM Tenepb OCHOBHBIE IIPaBWIA BEYMCIEHHUA IepBooOpasHbIX. [TycTh GyHKIMM
F(x) u G(x) ABAAIOTCA HA HEKOTOPOM ITPOMEKYTKE TEPBOOOPa3HBIMU A GyHKIMH f (x)
u g(x) cOOTBETCTBEHHO, U mycTh k, b 1 C — MpOU3BOJIbHEIE JeHCTBUTENbHbIE Ycaa. Toraa
Ha paccMaTpUBaeMOM IIPOMEXKYTKE:

1) F(x)+ G(x) u F(x) — G(x) ABIAIOTCS COOTBETCTBEHHO MMEPBOOOPA3HBIMU ST GYHK-
nuit f(x) +g(x) u f(x) —g(x) (xpaTkas popMynupoBKa: epBoobpa3Hasi CyMMBI (pa3HO-
cTH) ABYX GYHKIMM paBHA cymMMe (Pa3sHOCTU) EPBOOOPa3HBIX 3TUX QYHKIHI);

2) kF (x) sBiseTcs nmepBoobpa3Hoit A ¢yHkmu kf (x) (kpaTkas GopMyIUpOBKA: Mep-
BooOpa3sHast mpou3BeeHUsA GYHKITMHU Ha YUCIO paBHA IPOU3BEAEHUIO IEPBOOOPA3HOM 3TOMH
bYHKIME Ha TO JKe YUCIIO0);

3) %F (kx + b) sBasieTcs nepBoobpasHoii A ¢yHkiuu f (kx +b) (3mech, pasymeeTcs,
k#0).

Taxk, a1 GyHKIUN
fx) =3x*—4x+7

epBoo6pasHas MMeeT BHJ
F(x) =x3—=2x*4+7x+C;

s pyHkImu f (x) = cos(4x + 5) mepBoob6pasHoOii ABIAETCS
F(x) = 7 sin(4x+5) +C.

dopMyrn /1A BEIYMCIEHNA IepBo06pa3HOi POU3Be/IleHUA WK YaCTHOTO ABYX GyHKIHiA

(B oIIYMe OT GOPMYI I BEIYHCICHNA TIPOU3BOAHOM MPOM3BEAE€HNA WIN YaCTHOTO JBYX

¢yHKIUMIT) He cymecTByeT. [IosToMy eciu TpebyeTcsa HAMTH IPOU3BOJHYIO IPOU3BEZEHUA

WIM YacTHOro GYHKIMIA, TO CHaJasla cIefyeT cZeaaTh HeobXoauMble aareGpamdecKie mpe-

obpasosanusa. Tak, dyHkrmio f(x) = x2x%(x + 1) HyxHO npuBecTH K Buay f (x) = x°+ x°
3x5 4+ 2x%+x

7 6
(nepBoobpasHoit 6yzeT PpyHKIUA F(X) = x7 + % + C), a dyskumo f(x) = e

K BUgy f(x) = 3x3 +2x2% + % (mepBoobpasHoii OyzeT dyHKUMSA F(X) = X+ x2 +1n|x|+O);
3aech C — MPOU3BONBHOE ZeMCTBUTEIbHOE YKCIO0. [lepeiizeM Kk mpumMepam, pasobpas 3aja-

HHUA L[HaFHOCTPI‘IECKOfI pa6OTbI —II0 /IBa Ha KaXXJylO U3 IIECTU QDYHKHHOHaJIbHO-‘II/ICIIOBBIX
JIMHUM IIKOJIHHOTO KypCa MaTe€MaTHUKHU.
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Ilenbie panfuoHaIbHbIE QYHKIIUH.
Pemrenus 3aza4 1 u 2 AMarHOCTUYECKOH PabOTHI

3x+2
5 )

1. HatizuTe mepBoobpasnyto F (x) g dyakmuu f (x) =
ecnu F(4) =5. B orBete ykaxkute 3HadeHue F(1).

Pemrenue. Haiizem mepBoo6pasHyto, BOCIIOIb30BABIIKCEH Tab-
JIUIIeH epBOO6GPA3HBIX ¥ UX CBOMCTBAMU:

F(x) =0,3x*40,4x+C.

Ilo ycnosuto F(4) =5, sHauur, 0,3-4%>+0,4-4+ C =5, oTkyza
C=-14uF(1)=0,340,4—-1,4=-0,7.

Omeem: F(x) =0,3x?>+0,4x — 1,4; F(1) =—0,7.

2. HaumeHnblee 3HaueHue epBoobpa3Hoit F (x) a1 GyHKIUT
f)= x?2—2x—3 Ha oTtpe3ke [0; 6] paBHO —9. Haligure Hau-
Gosbliiee 3HaUEHKe TIEpBOOOPa3HOM Ha 3TOM OTpPE3Ke.

Perterue. V3 omnpezeneHusa nepBoobpa3HoOi U YCJIOBHUA IIO-
aydaeM, uto F/(x) = f(x) = x2 —2x — 3. KopnsiMu kBagpaTHO-
ro tpexaieHa x2 — 2x — 3 gpnaroTcd unucaa —1 u 3. [Tostomy
F’'(x)=(x+1)(x —3). Uccneayem F(x) Ha JaHHOM OTpE3KE C II0-
MOIIIbIO TTPOU3BOJHOM.

F'(x) — min +

F) -1 0 ~ 3 _7 6 X

3HAYMT, ?&%?F (x) =F(3) =—9, a HanbonbiIee 3HaYeHue F(x)

TpUHMMaeT Ha OJHOM U3 KOHIIOB oTpe3ka [0; 6]. Tereps Hatizem
epBoOOPA3HYI0, BOCIOIb30BABIIMCH TAOIHUIEN TEPBOOOPA3HBIX

3

o 1
U ux cBoucTtBamu: F(x) = X"~ x?—=3x+C. CiegoBaTeIbHO,

F(3) =3-3~32-3.3+C=—9+C.

[Tostomy —9 + C = —9, otkysa C=0 u F(x) = %x3 — x% = 3x.
Haiinem 3nauenus F(x) Ha koHIax orpe3ka [0; 6]:

F(0)=0, F(6)=36°—6°—3:6=18.
Taxum obpasom, r[l(l)%)](F(x) =F(6)=18.

Omeem: 18.



TpenupoBouHas pabora 1

4x+3
2 B

T1.1. HatiguTe mepBoo6pasHyo F (x) ana yHkumu f (x) =
ecnu F(3) =2. B oTBeTe ykaxkute 3HaueHue F(0).

T1.2. Hatigute mepBoobpasuyio F(x) ana ¢yukmuu f(x) =
=x2(4x + 3), ecin usBecTHO, 4TO rpaduK MepBoO6PasHOiL mpo-
XOAUT 4yepe3 TouKy (2; 34). B oTBeTe ykaxuTe 3HaueHue F(—1).

T1.3. Haiizure nepBoobpasHyto F (x) a1 GyHKINA
fO) =x@2x—1)?,

eciu F(0) = —%. B otBeTe ykaxkute 3HaueHue F(1).

T1.4. OauH U3 ABYX HyJel mepBoobpasHoii F (x) ana GyHKIuu
fx)=5x—-1
paBeH —3. Halizute BTOpOt HYJIb.

T1.5. T'paduk nepBoob6pasHoit F(x) ana yukuum f(x) =4x +6
MEPeCEeKaeT OCh abCIUCC B TOYKAX, PACCTOSHUE MEX/AY KOTOPBIMU
paBHO 2. B kakoii Touke rpaduk nepBoobpasHOi IepeceKaeT 0Ch
opavHaT? B OTBeTe yKa)kUTE OPAMHATY 3TOM TOYKH.

T1.6. Hatizue nmepBoobpasuyto F (x) ansa dyakuun f (x) =4x+ 2,
eI MHOXKECTBOM 3Ha4YeHWH I1epBOOOPa3HON sABIAETCA JIyY
[—4; + ). B oTBeTe ykaxuTe 3HaueHUe F(—2).

T1.7. B kakoii Touke orpe3ka [0; 8] mepBoobpasnas F(x) ais
dyuxiuu f(x) =x2 — 3x — 4 ZOCTUTaeT CBOEro HalMeHBIIero Ha
3TOM OTpe3Ke 3HaUYeHU?

T1.8. B xakoii Touke oTpeska [—7; 13] mepBoobpasHas F(x) s
byukiun f(x) =7x — x? — 13 gocTUraeT cBOEro HauGOMBIIEro Ha
3TOM OTpe3Ke 3HayeHusd?

T1.9. Haubosnblee 3HaueHue nepBoobpasnoit F(x) g GyHKuum
f)= 3x?—14x+11 Ha otpeske [0; 2] paBHo 1. HaiizuTe Hau-
MeHbIIlee 3HaYeHNe TepBO0Opa3HOL Ha 3TOM OTpE3Ke.

T1.10. HaumeHblllee 3HauyeHUe MepBoobpasHoit F(x) s yHK-
uua f(x) = x> —2x+ 18 Ha oTtpeske [3; 6] paBHO 64. Haiiaute
HauboJblllee 3HaYeHNE IIePBO0OPA3HOM Ha 3TOM OTpE3Ke.

T1.1

OTBeTHL:

T1.2

T1.3

T1.4

T1.5

T1.6

T1.7

T1.8

T1.9

T1.10

O6paszern Ham

HCaHUA:
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JIpo6HO-panrioHaIbHble QYHKITUH.
Pemenus 3a71a4 3 u 4 AMarHOCTU4YECKOUN paboOThI

3. Haiizure nmepBoob6pasHyto F (x) a1 GyHKIUA

Ha nipoMexxyTke (0; +), ecsim F(1) =2. B oTBeTe yKakuTe 3Ha-
yenue F(0,5).

Pemienue. PaszsenuB MOWIEHHO YUCIWTENb HAa 3HAMeHaTeJlb,
nomyaum, uto f(x) =3+ 2-x°. Haiinem nepsoo6pasHyto, Boc-
MTOJIb30BABUINCh TabauIlel TepBOOOPa3HBIX M UX CBOHCTBAMU:
F(x)=3x —x"2+C. Io ycnosuto F(1) =2, 3Hauut, 2+ C =2,

otkyza C=0wu F(x) =3x— % [TosToMy

1 1__

F(0,5)=3-0,5—w=1,5—1:4 2,5.

Omseem: F(x) =3x— %; F(0,5)=-2,5.
4. T'paduk nepBoobpasHoii F (x) A GyHKIMHI

f(X)=—%

Ha rpoMexyTke (—oo; 0) mpoxoaut yepes TouKy (—2; —3). Pemu-
Te ypaBHeHHe F (x) = f(x). Eciu ypaBHeHHe uMeeT 60iee 0ZJHOTO
KODHS, B OTBeTe 3alUIINTe OOIbIINN KOPEeHb.

Pemrenue. 3anuineM JaHHY0 QyHKIUIO B Buze f(x) = —6x
U HalieM IepBOOOpPa3HyI0, BOCIIOIb30BaBUINCH TAOIHIIEH TepBO-

-2

06pasHbIX U UX cBocTBaMu: F(x) =6x"1+C, wmm F(x) = g +C.

U3 ycnoBus cnexyet, uyto F(—2) = —3, oTkyzaa % +C=-3uy,

CJIEAOBATEJIBHO, C =0. CocTtaBUM YpaBHEHHE II0 YCJIOBHUIO 3a/a-

6 6
M o= IMockonbKy x # 0, ZJOMHOXUB 00€ YacTH ypaBHEHUS

2
X . o
Ha -, HakzieM x=-—1.

Omeem: —1.



TpeHupoBoyHass pa6ora 2
T2.1. Hatizute nepBoo6pasHyto F(x) A1 GyHKIMU
3
fO) =3

Ha npomexyTke (0; +), ecu F(2) =31n2+ 1. B oTBeTe yKaxu-
Te 3HaueHue F(1).
T2.2. HatizuTte nepBoobpasnyio F(x) ana GyHKIMH

f(X)=§

Ha mpoMexyTKe (—; 0), ecu F(—3) =4In3 — 2. B oTBeTe yKa-
sxkuTe 3HadeHue F(—1).
T2.3. HatizuTe nepBoobpasnyto F (x) Ana GyHKIuU

foo =

Ha npomexyTke (5; +), ecu F(9) =41n4+ 4. B oTBeTe yKaXXu-
Te 3HaueHue F(6).
T2.4. Hatigute nepBoobpasnyto F(x) ana yHKIuU

foo =2

Ha TpoMexXyTKe (—; 4), ecmu F(—3) =3In74 9. B orBeTe yKa-
JKkuTe 3HaueHue F(3).
T2.5. Haiizute nmepBoo6pasHyro F (x) a1 GyHKIIU

fGa = 4x§—3

Ha MPOMEXYTKe (—%; +00) , ecm F(0) =2In3 —5. B oTBere yka-
xuTe 3HaueHue F(—0,5).
T2.6. Hatigute nepBoobpasnyto F(x) ana GyHKIU
_ 3

f(X) - 2x2
Ha ipoMeskyTKe (0; +0), ectu Tpaduk epBoO6Pa3HOI MPOXOAUT
yepes Touky (0,5; 5). B orBeTe ykaxkute 3HaueHue F(3).
T2.7. Hatigute nepBoobpasnyto F(x) ana yHKIuu

Ha npoMmexyTke (0; +o0), ecnu F(0,25) =—11. B oTBeTe ykaxxkure
3HavyeHue F(0,5).

T2.1

OTBeTHL:

T2.2

T2.3

T2.4

T2.5

T2.6

T2.7

O6paser; HaTUCAHUA:
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OTBeTHI: Tpenuposounas paboma 2

T2.8 T2.8. I'paduk nmepBoobpasHoit F(x) Ana GyHKIuM

15
f) = 2

3aflaHHoi Ha npoMmexyTke (0;+o), NIPOXOAUT depe3 TOUKY

1
(5 ; 0). Pemnte ypaBHeHue F(x) =5f(x) + 39. Eciu ypaBHeHUe
vMeeT Gojiee OJHOTO KOPHsI, B OTBETE 3aMUIINTE MEHBIIUN KO-
pEHb.

T2.9. B xakoii Touke orpe3ka [—3; 12] mepBoob6pasHas F(x) s
dyHKIIMN

T2.9

_ x?-16
Fe) = x24+16

JIOCTUTAET CBOET0 HaMMeHBIIero 3HaueHUA Ha 3TOM OTpe3Ke?
T2.10. Haiizure nepBoobpasnyo F (x) Ansa GyHKIH

10x
fo=—"%—
10x + I

10X—m

T2.10

Ha npoMexyTke (0,1; +), ecnu rpaduk nepBoobpa3HoOl IPOXo-

[}
[}
[}
[}
[}
[}
[}
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[}
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[}
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[}
[}
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[}
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[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
l
[}
| IUT Yepe3 TOUKy (1; 1). B oTBeTe ykaxure 3HaueHue F(0,5).
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
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HppanuoHajibHble QYHKIIUH.
Pemtenus 3aza4 5 v 6 AMarHOCTUYECKOH pabOTHI

5. Haiizure nmepBoo6pasHyto F (x) 1y GyHKIUN

_u
f) = ~12
Ha npomexyTtke (0; +), ecmu F(4) = —15. B oTBeTe yKakuTe

3HayeHue F(9).
Pemrenue. Haiizem mepBoo6pasHyto, BOCIOIb30BABIIUCH Tab-
JIMLIEeH TepBoOOPA3HBIX U UX CBOMCTBaMU:

F(x) = 2x+224/x+C.

ITo ycnosuw F(4) = —15, 3HauuT, 8 + 44 + C = —15, oTkyza
C=—-67uF(9)=18+66—-67=17.

Omeem: F(x) =2x+22/x—67; F(9)=17.

6. HatiznTe nepBoo6pasnyto F(x) ana GyHKIuU

fO) = 2=
3vx
Ha mpoMexyTke (0; +), ecnu rpaduk nmepBoobpasHOil mepece-
KaeT MpAMYIo y = 2x — 3 B Touke c abciuccoii 1. B oTBeTe ykaxu-
Te 3HaueHue F(8).
Pemrenue. Haiizem mepBoo6pasHyto, BOCIIOIb30BABIIUCH Tab-
JIMLIEeH TepBOOOPA3HBIX U UX CBOMCTBaMU:

F(x) = W—i—C.

U3 ycioBus ciefyeTt, 4To rpadyk mepBooOpa3HON MPOXOJUT Je-
pe3 TOUKy ¢ abciuccoit 1, exarryio Ha IpaMoi y =2x — 3, T.e.
yepe3 Touky (1; —1). 3nauur, F(1) =—1, otkyza 1+ C=—1 u,
ciepoBaTtensHo, C = —2. IToatomy

F(8) = y/82-2=2.
Omeem: F(x) = W—Z; F(8)=2.



OTBeTHI:

TpeHupoBouHas pabora 3
T3.1 T3.1. Hatizure nepBoobpasnyo F (x) A1 GyHKIH

f(x) =64/x+5

Ha npoMexxyTke (0; +), eci F(1) =9. B oTBeTe ykaxuTe 3Ha-
yenue F(4).

T3.2 T3.2. HatiznTe nepBoo6pasHyro F (x) a1 GyHKIIM

2
Vx

f(x) = “=+1 nanpomexytke (0; +%),

ecnu F(4) =13. B otBeTte ykaxkute 3HayeHue F(1).

T3.3 T3.3. Haiizute nmepBoo6pasHyro F (x) a1 GyHKINA

1
Jx

fx)=4-

Ha rpomexyTke (0; +),

ecnu F(25) =12. B orBeTe ykaxkuTe 3HaueHue F(4).

f(x) =4%¥x+5,

€CJIV U3BECTHO, UTO rpadrK MepBOOOPa3HOM IPOXOJUT Yepes3 TOU-
Ky (8; 94). B orBeTre ykaxkute 3HaueHue F(—1).

T3.5 T3.5. Haiizure nmepBoo6pasHyto F (x) a1 GyHKIUA

fOo) =233¥x- ¥x,

ecimu F(—1) =—3. B orBeTre ykaxkute 3HaueHue F(1).

T3.6 T3.6. HatizuTe nepBoobpasnyto F (x) Ana GyHKIuU

f(x) =3Vx+4Yx+5 namnpomexyrke (0; +),

ecnu F(8) =322+ 92. B oTBeTe yKakuTe 3HaueHue F(1).

T3.7 T3.7. Hatigute mepBoo6pasnyto F (x) ana GyHKIUH

f0) =21x3- ¥x,

ecnu rpaduk mepBoobpasHoii mepecekaeT rpaduk GyHKIUU

y:21x5-%

|
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T3.4 \ T3.4. HaiizuTe nepBoo6pasuyto F(x) ana byHKIuU
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I B TOuKe ¢ abcupccoit 1. B oTBete ykaxkure 3HaueHue F(—1).

O6paser; HaITUCAHUA:
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Tpenuposouras paboma 3 OTBeTHL:

T3.8. Haligure HauMeHbIllee 3HayeHUe Ha oTpe3ke [1; 8] mepso- ! T3.8

ob6pasHoii F(x) ana GyHKIMU

3
) =8¥x+7,
ecjiu ee HaI/I6OJIbIJ.Iee 3HAUYE€HHE HA 3TOM OTPE3KE PABHO 96

T3.9. B kakoit Touke orpeska [—9; 9] nepBoobpasHas F(x) amxa + T3.9

dyHKIIMH

x?2—11x+10
43X +5

AOCTHUT'ae€T CBOETro HauObOJIbIIEr0 HA STOM OTpE3KE 3Ha4YeHusd?

f) =

T3.10. Haiizure nepBoobpasnyto F(x) A1 GyHKIM T3.10

f(x) =21x ¥x,

eciy rpaduK MmepBooOpa3HON MmepecekaeT rpaduK MPOU3BOAHON
aroit ¢pyHkumu f (x) B Touke c abcruccort —1. B oTBeTe yKakuTe
3Hayenue F(1).

O6paser; HaTUCAHUA:
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TpuroHomerpudeckue GyHKIHH.
Pemtenus 3aza4 7 v 8 JMarHOCTUYECKOM pabOTHI

7. I'paduk nepBoobpasHoi F(x) A1 yHKIMM
f(x) =3sinx —2cosx

MpoXoAuT dyepe3 TouKy (—7r; 0). B kakoil Touke rpadux mepBoob-
pa3HOl mepecekaeT och OpAWHAT? B OTBeTe yKakuTe OpAMHATY
9TOM TOYKU.

Pemrenue. Haiizem mepBoo6pasHyto, BOCIIONb30BABIIKCH Tab-
JIMLEeH TepBoOOPA3HBIX U UX CBOMCTBAaMU:

F(x) = —3cosx—2sinx+C.

ITo ycmoButo F(—m) = 0, 3nauut, 3 + C =0, oTkyza C = —3
nF(0)=-3-3=—6.

Omeem: —6.

8. Haiigute nepBoobpasHyto F(x) g GyHKIUM

f(x) =2+sin4x,

ecnu F (%) =—37. B oTBeTe ykaxure 3HayeHue F (%)

Pemrenue. Haiizem mepBoo6pasHyto, BOCIIOIb30BABIIKCEH Tab-
JIMLIEeH TepBoOOPA3HBIX U UX CBOMCTBaMU:

F(x) = 2x—%cos4x+C.

ITo ycnoButo F (%) = —37, 3HAYUT, % + % + C=-37, OTKyZAa

__7m_1 7y _7m 1 _7m 1 _
C=-% 73 HF(4)_2+4 2 ~3-0
P —2x L eosax 7 1. p(7T) =
Omsem: F(x) =2x 4cos4x 5 4,F(4)—0



TpeHupoBoyHasa pabora 4

T4.1. HatizuTe nepBoo6pasHyto F(x) ana GyHKIuu
f(x) =2cosx,

eciu F (—g): —5. B oTBeTe ykaxkuTe 3HaueHue F (7).

T4.2. Haiigute nepBoobpasHyto F(x) ana dyHKInu
f(x) = —3sinx,

ecnu F(—m) =7. B oTBeTe ykaxuTe 3HaueHue F (—E).

2
T4.3. Hatigute mepBoo6pasnyto F (x) ana dyHKIuH
f(x) = —8cos4x,

s
24
T4.4. Haiigute nepBoobpasHuyto F(x) ana GyHKunm

ecau F ( 3

f(x) = 6sin3x,

T
9
T4.5. I'padux nepBoobpasHoii F(x) ana GyHKIUU

ecau F ( 3

) =9. B oTBeTe yKaxkurte 3HadeHue F (—E),

f(x) =3sinx+4cosx

MIPOXOJUT Yepe3 TOUKY (—g; 2). B kakotii Touke rpaduk mnepso-

0b6pa3Holi mepeceKaeT OCb OPAUHAT? B 0TBeTe yKaXKuTe OpAUHATY

STOU TOYKH.

T4.6. Haiinute nepoobpasHuyto F(x) ana dyHKInu
f(x) =3—2cos2x,

T 3z T
ecmu F (E) =7 B oTBeTe ykaxxuTe 3HaueHUE F(Z)

T4.7. B xakoii Touke oTpeska [—13; 7] nepBoobpasHas F(x) ama

dyHKIMH
f) = 45sin®°x +5cos® x4+ 6

AOCTHUT'a€T CBOETro HauObOJIbIIEr0 Ha STOM OTpE3KE 3Ha4YeHus?

93

) =24. B oTBeTe yKaxuTe 3HaueHue F (E)

T4.1

OTBeTHL:

T4.2

T4.3

T4.4

T4.5

T4.6

T4.7

O6paser; HaTUCAHUA:
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OTBeTHI: Tpenuposouras paboma 4

T4.8 T4.8. B kakoi#t Touke orpe3ka [—4; 11] nepBoobpazHas F(x) s

dyHKIMH

f(x) = (x*—36)(sin® x + 36)
AOCTHUT'a€T CBOEro HAaMMEHbIIEI'0 HAa 3TOM OTPE3KE 3Ha4YeHUusd?

T4.9 T4.9. Haubosbiee 3HaYeHUE HA OTPE3KE [—n; g] mepBoobpas-

HOH F (x) ayia yHKIUH
f(x) =2cosx—3

on o o
paBHO - HatizuTe HauMeHbIllee 3HaUYeHNe MepBOOOpasHON Ha
3TOM OTpEe3Ke.

T4.10 T4.10. HaumeHnbinee 3HaueHue Ha oTpeske [0; 1] mepBoobpasHoit

F(x) pns dyHKIMM

f(x) = 6msin3x+25

paBHO —297. HaiiguTe Hanbonbllee 3HaYeHHE [1ePBOOOPA3HON
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: Ha 3TOM OTPE3KE.
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IToka3aTenbHasa GyHKIHS.
Pemrenus 3aza4 9 u 10 AuarHoCTUYECKOM pabOTHI

9. Haiizute nmepBoo6pasHyro F(x) a1 GyHKIIT
fO)=e"+4x+3, ecumF(1) =e.

B orBeTe ykaxkute 3HaueHue F(0).
Perrenue. Haiizem mepBoo6pasHyio, BOCIONb30BABIIUCH Ta0-
JIMLIEeH TepBoOOPA3HBIX U UX CBOMCTBAaMU:

F(x) = e +2x%2+3x+C.

ITo ycnmoBuio F(1) =e, 3HaunT, e+2+4+3 4+ C=e, orkyga C =—5
nF0)=1-5=—4.

Omeem: F(x) =e*+2x%>+3x —5; F(0) =—4.

10. Haubonbiiee 3HayeHue nepBoobpasHoit F(x) Ansa GyHK-
mun f(x) =e* + 2x + 1 Ha orpeske [0; 2] paBHO e?. Haiiaute
HauMeHblllee 3Ha4eHe IepBO0OPa3HOM Ha 3TOM OTpPE3Ke.

Pemrenue. 13 ompezeneHus nepBooOpa3HON U YCJIOBHUSA IIO-
nydaeM, uro F'(x) = f(x) = e* + 2x + 1. Ha gaHHOM OTpesKe
e* + 2x + 1> 0. ITostomy F/(x) >0 u ¢yukumua y = F(x) Bospac-
TaeT Ha oTpe3ke [0; 2].

3HaYUT,

minF(x) = F(0), maxF(x) =F(2) = €.
[0;2] [0;2]
Tenepb HaﬁAEM HepB006paSHy'IO, BOCIIOJIB30BAaBIIIVICh Ta6J‘IHHeﬁ
HepB006pa3HbIX n Uux CBOﬁCTBaMH:
F(x) =e*+x%+x+C.
CnezmoBaresibHO,
F(2) =e’4+4+2+C=¢e*+6+C.

oatomy €2+ 6+ C=e?, otkysa C=—6 u F(0)=1—6=—5.
Omeem: —5.



OTBeTHI:

TpenupoBouHasa pabora 5

T5.1 T5.1. Haiigure nmepBoobpasuyto F (x) i yHKIuU

flx)=e",

ecu F(In4) =5. B otBeTe ykaxkure 3HadeHue F(0).

T5.2. Haiizute nmepBoo6pasHyro F (x) a1 GyHKIIT
fx) =2e* -3,

ecnu F(2) =2e?+ 7. B oTBeTe ykaxkute 3HadeHue F(0).

T5.3. Hatizure nepBoobpasnymo F(x) ana GyHKIMU

fx) = 6e*,

ecnu F(0,5) =3e+4. B orBeTe ykaxute 3HaueHue F(0).

T5.4. HatizuTe nepBoo6pasnyto F (x) ansa GyHKIuu
f(x) =5e¥+6,

eciu F(1) =5e 4 8. B oTBeTe ykakute 3Hauenue F(0).

T5.5. Haiigure mepBoobpasuyio F (x) a1 QyHKIUU
fx) =2"1In2,

eciu F(2) =7. B oTBeTe ykaxkuTe 3HaueHue F(3).

T5.6. Haiizute nmepBoo6pasHyro F (x) a1 GyHKIIU
f(x) =2"1In2,

ecnu F(3) =5. B oTBeTe ykaxkute 3HaueHue F(1).

T5.7. HauGonbliee 3HaueHUe Ha oTpe3ke [1; 2] mepBoobpasHoit

F(x) pns dyHKIMM

T5.2

T5.3

T5.4

T5.5

T5.6

T5.7

f(x)=5"In5+4
paBHo 10. Halizute HanMeHbIIee 3Ha4eHue F (x) Ha 3TOM OTpe3Ke.
T5.8. HaumMmeHnbIee 3HaueHre Ha oTpe3ke [1; 4] mepBoobpasHoii
F(x) pns dyHKUIMA

T5.8

f)=2"In2+2x+1

paBHO —2. Halizure Haubosbinee 3HauyeHue F (X) HAa 3TOM OTpPe3Ke.
T5.9. B kakoii Touke oTpe3ka [—3; 3] mepBoobpasHas F(x) ais

dyHKITUN

T5.9

f)=@B"-3)(x—4)
JIOCTUTaeT CBOEr0 HauOOJbIIETO Ha 3TOM OTPE3Ke 3HAYEHUA?
T5.10. B kako#l TOUYKe YHUCIOBOW ocu mepBoobpasHasa F(x) ais
dyHKIIMH

T5.10

fG) = (7 =49 (x*—4)
AOCTUT'AET CBOEI'O HAMMEHbBIIET'O 3Ha‘IeHI/IH?

O6paser; HaITUCAHUA:
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Jlorapudmudeckass GyHKIIHS.
Pemenus 3aza4 11 u 12 guarHocTUYECKOM pabOThI

11. B xakoi Touke oTpeska [12; 22] mepBoobpasHas F(x) ansa

byHKIMHM
fx) =—-1-1n*(x—2)

JIOCTUTAET CBOETO HAMMEHBIIIETO 3HAUYEHUS HA 3TOM OTpe3Ke?

Pertenue. V3 onpeeneHus nepBoobpa3Hoi U YCIOBUS MOMY-
gaeMm, uT0 F/(x) = f(x) =—1— In?(x — 2). Ha gauHOM OTpe3Ke
—1 —In*(x — 2) < 0. Mostomy F'(x) <0 u dyrkmma y = F(x)
yOBIBaeT Ha oTpe3ke [12; 22]. 3HAYUT, CBOETO HAMMEHBIIETO 3HA-
YeHUs 3Ta GYHKIUA JOCTUTAET B IIPABOM KOHIIE OTPe3Ka, T. €. TIPU
x=22.

Omeem: 22.

12. B KaKo# TOYKe OTpe3Ka [%, %] nepBoobpasHas F (x) ans

¢yukumm f (x) = (x — 5) In(x — 1) mocturaer cBoero HaubobIIE-
ro 3Ha4eHUs Ha 3TOM OTpe3Ke?

Pemrenue. V3 onpeeneHns nepBooOpa3HON U YCIOBUSA MONY-
gaemM, 4to F/(x) = f(x) = (x — 5) In(x — 1). [Ipu mro60M 3HAYEHUN
repeMeHHON X € [% ; %] 4uCIo0 X — 5 oTpunarensHo. [laiee,
In(x—-1)=0mpu x=2; In(x —1) >0 mpu x>2; In(x—1) <0
mpu x < 2. Uccneayem F(x) Ha JaHHOM OTpe3Ke C MTOMOIIBIO TIPO-
U3BOJHOM.

F'(x) — max +
F(x) %/ 2 ~. 14 X

CnezmoBaresibHO, max F(x)=F(2).
_;_]
373

Omeem: 2.



OTBeTHI:

TpeHupoBouHas pabora 6

T6.1 T6.1. B xakoii Touke oTpeska [6;26] mepBoobpasHas F(x) ais

dyHKIIMH

f(x)=—Inx

JIOCTUTAET CBOEro HauMeHbIIIero 3Ha4eHUsI Ha 9TOM OTpe3Ke?
T6.2. B kakoii Touke oTpeska [0,5; 5] mepBoobpasHas F(x) s

dyHKITUN

T6.2

fx)=(x—-5)1Inx

JIOCTUTAET CBOEr0 HaubOOJIbIIEro 3HAYeHUA Ha 3TOM OTpe3Ke?
T6.3. K rpaduxy nmepBoobpasnoit F(x) ana GyHKIIU

f(x) =logs(x+4)

MpoBeZieHa KacaTebHas B TOUKe ¢ abciuccoi 5. Haiigure yriio-
BOU K03 PUIIMEHT KacaTeTbHOH.
T6.4. K rpaduxy nepBoobpasnoii F(x) ana GyHKunM

T6.3

T6.4

f () = 8x+log,(x+6)

MpOBeZieHa KacaTeabHas B TOUKe ¢ abcrpccoit 1. Haiigute yriio-
BOI K02 PUITMEHT KacaTeTbHOM.

T6.5 T6.5. K rpaduky nmepBoobpasHoii F(x) and GyHKIuU

f(x) =xlog, x

MpoBeZieHa KacaTeJbHasd B TOYKe ¢ abciuccoli 8. HatizuTe TaH-
TeHC yIJIa, KOTOPBIM 3Ta KacaTejabHas 0OpasyeT C MOJIOKUTENb-
HBIM HaIlpaBJIeHUEM OcH abcIiucc.

T6.6 T6.6. K rpaduxy nepBoobpasnoii F(x) ana GyHKIUU

f(x) = 3cosx+4logs(x+1)

MpoBeZieHa KacaTeslbHas B Touke ¢ abcruccoit 0. Halizure TaH-
TeHC yI/Ia, KOTOPBIN 3Ta KacaTebHas 06pasyeT C MONOKUTENb-
HBIM HaTpaBJeHUeM OCH abCrucc.

T6.7. K rpaduxy nepBoobpasnoii F(x) g GyHKINU

f(x) =logy; (x*+2)

MpoBeZieHa KacaTebHas B TOUKe ¢ abcuuccoi 3. Haiizure yror,
KOTOPBIF 3Ta KacaTesJbHasA 06pasyeT C MOJIOXUTENIbHBIM HaIpaB-
JleHreM ocH abcruce. OTBET AaiiTe B rpasycax.

T6.7

O6paser; HaITUCAHUA:
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Tpenupogounas paboma 6 OTBeTHI:

T6.8. B ckonbKUX IebIX TOYKax oTpe3ka [11; 21] 3Havenus nep- ! T6.8

BooOpasHo# F(x) ana GyHKIuU

f(x) = log,(x—10)

MeHbIIIe, YeM e€ 3HaYeHHE B TOUKe 17?

T6.9. B CKOMBbKUX IIeJIBIX TOYKAX OoTpe3ka [—2; 4] 3HayeHus nep- | T6.9

BooOpasHo# F (x) ana GyHKIuU

fO) =(x—4)]og,(x+4)

00JIbIIIEe, YeM €€ 3HAYeHHE B TOUKe 3?

T6.10. Hatizure TOUKy MakcuMyMma mnepBoobpasHoit F(x) s ' T6.10

dyHKIIMN

f0) = (2x* —5x+2) log, (x — 0,5).

O6paser; HaTUCAHUA:
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OTBeTHI:
JIuarHoctudyeckasa pabora 1

1.1 J1.1. Haiigute mepBoobpasuyto F (x) Ay GyHKIUU
fx)=4x+3,

ecnu F(2) =15. B oTBeTe ykaxkuTe 3HayeHue F(—1).
[11.2. HauMeHblllee 3Ha4YeHUe TepBooOpa3Hoii F (x) ana pyHKIUU

f(x) =5+4x —x*

/1.2

1 .
Ha orpe3ke [—3; 3] paBHO 3 Hatigyute Haubosblllee 3HaYEHUE
epBoOOPA3HOM HA 3TOM OTPE3KE.

1.3 [1.3. Haiizure mepBoobpasuyto F (x) i yHKIuU

Ha nnpoMexxyTke (0; +), ecimt F(2) =5,5. B oTBeTe ykaxkuTe 3Ha-
yenwue F(0,5).
A1.4. I'paduk nepBoobpasHoii F (x) Ana GyHKIIUN

f(X)=—%

Ha npoMmexyTke (—oo; 0) mpoxoaut yepe3 Touky (—1; 4). Peurure
ypaBHenue F(x) = f(x). Eciu ypaBHeHUe UMeeT 6ojiee OZHOTO
KOpDH#, B OTBETE 3aMUINNUTE OOJIBINNI KOPEHB.

J1.5. Haiigute mepBoobpasnyio F (x) s GyHKIUN

_ 3
fx) = = +4

S

Ha npoMmexyTke (0; +), ecu F(9) =55. B oTBeTe ykakuTe 3Ha-
yenue F(4).
[1.6. Hatizure nepBoobpasnyo F(x) Ana GyHKIMU

fx) =4%x,

ecy rpadUK epBoobpasHoii mepecekaeT mapabory y = 2x2 + 3x
B TOUKe c abciuccoir —1. B oTBeTe ykakute 3HaueHwue F(—8).
[1.7. T'paduk nepBoobpasHoii F(x) ana byHKIMU

A1.4

J11.5

J11.6

J11.7

f(x) =5sinx+6cosx

IIPOXOZUT Yepe3 TOUKY (—%; 2). B xakoii Touke rpaduk mepBo-

00pa3HOi MepeceKaeT OCh OPAMHAT? B OTBeTe YKaXkKUTe OpAUHATY
STOU TOYKHU.

O6paser; HaITUCAHUA:

12/134/5/6/7/890-, 100




Juaenocmuueckas paboma 1 OTBeTHI:

[11.8. Haiizure nmepBoobpasHyto F(x) a1 GyHKINA 1.8

f(x) =4-3sin3x,

T 27 b
ecmu F (8) =3 B oTBeTe ykaxxute 3HayeHue F (3)

J1.9. Haiizute mepBoo6pasuyto F (x) A1 GyHKIIUHU 1.9

f(x) =6e*+4,

ecnu F(1) =6e+ 5. B oTBeTe ykaxkute 3HaueHue F(0).

[1.10. Haiizute Haubosblee Ha otpe3ke [—1; 3] 3HayeHue nep- | [1.10

BooGpasHo# F(x) ana GyHKIUN

f(x)=4"In4—-5-2"In2,

ecsu rpad UK 3TOM epBOOOPa3HOI TPOXOAUT Yepe3 HauyaIo KOop-
JMHaT.

[1.11. B xako#i Touke orpe3ka [5,5; 15,5] nmepBoobpasnas F(x) ! A1.11

15T GYHKIMU

f(x) =logs(x—5)

AOCTHUI'a€T CBOEIro HAaMMEHBIIEro 3HA4Y€HHUA HAa 5TOM 0Tpe3Ke?

J1.12. B cKOMBbKUX 1eJIbIX TOUKaX OTpe3ka [—7; 7] sHadeHus nep- | [J1.12

BooOpasHo# F (x) ana GyHKIUU

f(x) = —logs(11 —x)

MeHbIIIle, YeM ee 3Ha4YeHMe B TOUKe 27?

O6paser; HaTUCAHUA:

o1 1]2[3]u]5/6]7/8[9]0[-




OTBeTHI:
JluarHocTudyeckasa padora 2

2.1 [2.1. Haiizute nmepBoobpasHyto F (x) 1y GyHKIAU

flx) = 142x43x24+13x3 - x*- x°,

ecnu F(0) =1. B oTBeTe ykaxkuTe 3HaueHue F(—1).

2.2 [2.2. HatizuTe niepBoobpasnyio F (x) ana GyHKIuu

ecu rpadyK 3TOH IepBOOOPA3HOM IPOXOAUT Yepe3 TOUKyY (—3; 6).
B orBeTe ykaxkute 3HaueHue F(3).

2.3 [12.3. Hatizure nepBoobpasnyto F(x) ana GyHKIUH

X'2'X4'X6
x3.x3.x7

fx) =

Ha nnpoMesxyTke (0; +), ecsim F(1) =2,5. B oTBeTe ykaxkuTe 3Ha-
yenwue F(0,5).

[2.4. HatizuTe nepBoobpasnyto F(x) ana GyHKImu

2.4

2
fx) = Xf J:;iz Ha npoMexyTke (0; +),

ecm TpaduK 3TOM TMEPBOOOPA3HOM WPOXOAUT dYepe3 TOUYKY
(0,25; 5). B oTBeTe ykaxkute 3HaueHue F(1).

[2.5 J12.5. Haiizute nmepBoo6pasHyto F (x) a5t GyHKINU

1
S5x4

_ 2
f) = =t
Ha npomexyTtke (0;+), ecmu F(16) = 50. B oTBeTe ykaxuTe
3HavyeHue F(1).

712.6 [2.6. HatizuTe nepBoo6pasnyto F (x) ana GyHKIuu

o = Yt U2 ix,

ecmu TpaduKk B3TOM MMEpPBOOOpA3HOM TPOXOAUT Uepe3 TOUKY
(8;12,25). B orBeTe ykaxkute 3Ha4eHue F(1).

2.7 [12.7. Hatigute mepBoo6pasnyto F (x) ana GyHKIuH

f(x) =sinx-cosx,

eciu F ( ) = % B oTBeTe ykaxkute 3HaueHue F (7).

A

O6paser; HaITUCAHUA:

1]2[3[u[s]6/7[8]9[0[-, 102




JuazHocmuueckas paboma 2 OTBeTHI:

[2.8. HatizuTe niepBoobpasnyto F(x) ana GyHKuum 712.8

fl) = cos* x —sin* x,

et rpaduK 3TOH MEpPBOOOPA3HON MPOXOAUT 4Yepe3 TOYKY

12° 2 4
[2.9. HatizuTe nepBoo6pasnyio F (x) ana GyHKIuu

T .5 T
( ) B oTBeTe ykaxxure 3HadyeHue F (——).
2.9

f(x)=2%-3%-5%-1n30,

eciu F(2) =1000. B orBeTte ykaxkute 3HadeHue F(1).

[12.10. Haiizute mepBoo6pasHyto F (x) a1 GyHKIUMHU A2.10

f(X) — 2x+3 . 3x+2 .lIn 6,

ec TpaQuK 3TOM IMEepBOOOPA3HOM WPOXOAUT Yepe3 TOUYKY
(0; 73). B oTBeTe ykaxkuTe 3HaueHue F(—1).

J12.11. B kakoii Touke oTpeska [—1,5; 2,5] mepBoo6pasuas F(x) 1 A2.11

15T QYHKIIHA

f00) =logs(x+2)
JIOCTUTAET CBOEr0 HAaMMEHBIIIEr0 3HaYEHUS Ha STOM OTpe3Ke?

[2.12. B kakoii Touke oTpe3ka [3,5;7,5] mepBoobpasnas F(x) , [2.12

JUIsT QYHKIIHA

f)=(x—-4 logQ7 (x—=3)

AOCTHUT'a€T CBOETro HauOOJIbIEro 3HAYEHUSA Ha STOM 0Tpe31<e?

O6paser; HaTUCAHUA:

103 1]2[3]u]5/6]7/8[9]0[-




OTBeThI

§ 1. BerunciieHue IPOU3BOAHBIX. HccnenoBanne QyHKIUIL ¢ IpUMeHeHHeM NPOU3BOAHOMN
Juarsoctudyeckas pabora
1. -4. 2.-54. 3.5. 4.-6. 5.4. 6.-3. 7.0,5. 8.8. 9.19. 10.-1. 11.5. 12.19.
TpenupoBouHas pabora 1

T1.1. —4. T1.2.0. TL1.3.14. T1.4.-14. T15.15. T1.6.24. T17.-2. T1.8.-35. T1.9.162.
T1.10. 2.

TpenupoBouyHas pabora 2
T21.1. T2.2.2. T23.2. T24.-2. T25.3. T2.6.—4. T2.7.2. T2.8.-2. T2.9.4. T2.10.-3.
TpeHnpoBOoYHas paboTa 3

T3.1. 1. T3.2. 0. T3.3.5 T34.4. T3.5.-29. T3.6. 256. T3.7. —32. T3.8. 3. T3.9. —4.
T3.10. 108.

TpeHupoBo4yHas pabora 4

T4.1. 48. T4.2. —21. T4.3. —11. T4.4. —3. T4.5. 80. T4.6. —35. T4.7. —4. T4.8. —60.
T4.9. —80. T4.10. 45.

TpennpoBouHas pabora 5 (T5)

T5.1. —4. T5.2. 6. T5.3. 8. T5.4. 2. T5.5. 2. T5.6. —3. T5.7. 1. T5.8. —2. T5.9. -3.
T5.10. —4.

TpeHupoBoyHas paboTa 6

T6.1.8. T6.2. —7. T6.3.6. T6.4.—-24. T6.5.30. T6.6. —6. T6.7.10. T6.8. —12. T6.9. 27.
T6.10. —25.

TpeHupoBoyHas pabora 7

T71.3. T7.2.2. T73.2. T74.3. T7.5.35. T7.6.36. T7.7.10. T7.8.5. T7.9.0,9. T7.10.1,3.
TpenupoBouHasi pabora 8

T8.1.9. T8.2.4. T8.3.1. T84.16. T8.5.3. T8.6.2. T8.7.4. T8.8.5. T8.9.1 T8.10.1.
TpenupoBouHas pabora 9

T9.1. —16. T9.2. —4. T9.3. 8l. T94. 16. T9.5. —16. T9.6. 16. T9.7. —48. T9.8. 17.
T9.9. —103. T9.10. 59.

TpeHnpoBouHas pabora 10

T10.1. —7. T10.2. —23. T10.3. 16. T10.4. 0. T10.5. —39. T10.6. —4. T10.7. 8. T10.8. 12.
T10.9. 14. T10.10. 12.

TpenupoBouHas pabora 11

T11.1. 3. Tii.2.1,5. Til3.1,2. TI11.4.0,5. TIL5.2,5. TI11.6.0,75. TIL7.0,25. TIL8. 1,25.
T11.9. 0,4. T11.10. 2,5.
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TpeHupoBoYHas pabora 12

T12.1. 6. Ti2.2. 34. Ti2.3. 14. Ti2.4. 7. Ti12.5. —1. Ti12.6. 14. Ti12.7. —6. TI12.8. 8.
T12.9. —10. T12.10. —18.

TpenupoBouHas pabora 13

T13.1. 49. T13.2. 0,01. T13.3. 36. T13.4. —81. T13.5. 36. T13.6. 2. T13.7. —9. T13.8. —6.
T13.9. 21. T13.10. 45.

TpeHupoBouHas pabora 14

T14.1. 3. T14.2. 0. T14.3.13. Ti4.4. —1. Ti4.5. 2. TI14.6. 4. Ti14.7. 5. T14.8.7. T14.9. 1
T14.10. —3.

TpenupoBouHas pabora 15
T15.1.7. T15.2.14. T15.3.4. T15.4.4. T15.5.—2. T15.6.10. T15.7.0. T15.8.4. T15.9. —1. T15.10. 2.
TpeHupoBouHas pabora 16

T16.1. 4. T16.2. 5. T16.3. 0,24. T16.4. 0,9. T16.5. 7. T16.6. 15. T16.7. 16. T16.8. 0,25.
T16.9. 6. T16.10. 60.

TpeHupoBouHas pabora 17

T17.1. 0,4. T17.2. 9. T17.3. 8. T17.4. 5. T17.5. 9,5. T17.6. 3. T17.7. 11,5. T17.8. —4,8.
T17.9. 4. T17.10. 3.

TpeHnpoBoYHas pabora 18

T18.1. —20. Ti18.2. 13. Ti18.3. 19. Ti8.4. 6. T18.5. 2. T18.6. 12. T18.7. —1. T18.8. 10.
T18.9. —7. T18.10. 9.

JuarHoctuyeckas pabora 1

A1l -2, A1n2. 6. A13. —4. /A14. 12. [A15. 4. A16. 1. A17. 1,5. AL8. 5. [J19. 6.
A41.10.1. [A1.11.0,5. [A1.12.9.

JuarHocTuyeckas pabora 2

[2.1.2. [2.2.0. [23.7. [2.4.0. [2.5.9. [2.6.33. [2.7.1. [2.8.12. [2.9.17. [2.10.5.
A211.7. [2.12. 2.

JuarHoctuyeckas pabora 3

A3.1. 3. A3.2. 108. A3.3. —-3. A3.4. 24. [A3.5. 25. 03.6. —245. 13.7. 2. [13.8. —3.
A3.9.-7. [A3.10.-1. A3.11.2,5. [3.12.6.

JuarHocrudeckas pabora 4

J4.1. 1. [04.2. -2. [04.3. —15. [J4.4. —10. [J4.5. 36. [4.6. 54. [4.7. 1,25. [J14.8. —11.
[4.9. —6. [4.10.1. [O4.11. -1. [4.12.-1.

JlmarHocTtu4deckasa pabora 5

A5.1. 5. A5.2.20. [A5.3. —4. A5.4.91. [5.5.400. A5.6.25. [A5.7.1,5. [A5.8.3. [5.9. 46.
A5.10. 2. /[5.11.0,2. [15.12. —18.
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§ 2. BoruncjieHHe HauOOIBIINX M HANMEHBIINX 3HaYeHUH QYHKIUI
6e3 mpuMeHeHHUs IPOU3BOAHOI

JluarHocTu4yeckasa pabora

. 3 5 1 5 .
1. min y(x) —y(g) = \/; 2. max y(x) —y(—g) =log, 7 3. [rPleg(]y(x) =y(2)=63, [rpll;lzl]y(x) =

=y(0) =-1. 4. mﬂgxy(x) = 3 JocTUTaeTcs MpU X = g + 271k, k € Z, n]lRény(x) = -1 go-

CTUTAeTCs MpU X = —g 4+ 2nn, n € Z. 5. miny(x) = y(—1) = —1; maxy(x) = y(%) = 4.

2+1 2
6. maxy(x) =y(Q1 — V2) = 6+§ﬁ. 7. rrgny(x) :y(%) =12. 8. rrgny(x) =y(0)=1.
9. mRaxy(x) = /2 — 2 gocruraercs mpu X = % + %ﬂk, k € Z; rrgny(x) = —+/2 — 2 pmocruraet-
c TpU X = —% + %nn, neZ. 10. n]lRény(x) zy(g) =+10. 1L [Inax:| y(x) zy(z—\l/i) =2.
1.1
352

. 3
12. gl;g}y(x) =y (\/ 5) =0.
TpenupoBouHas pabora 1

T1.1.9. Ti.2.1. T1.3.4. Ti14.7. T15.81. T1.6.2. T1.7.4. T1.8.-3. TL9.2,25. T1.10.2.
TpeHupoBouYHas paboTa 2

T2.1. 3. T2.2. -3. T2.3. —-0,125. T2.4. 0,5. T2.5. 1,875. T2.6. 16. T2.7. 0. T2.8. —20.
T2.9.36. T2.10. —0,5.

TpeHnpoBoYHas paboTa 3

T3.1. 1. T3.2. 9. T3.3. 5. T3.4. 30. T3.5. 5. T3.6. 5. T3.7. 12. T3.8. 1. T3.9. 2.
T3.10. 2,25.

TpeHupoBoyHas pabora 4

T4.1. 13. T4.2. 3. T4.3. 10. T4.4. 100. T4.5.7. T4.6. 0. T4.7. —1. T4.8.3. T4.9. —15.
T4.10. 0,3/10.

JuarHoctudeckas pa6ora 1
A1.1. [rpli;lzl]y(x) = —3,75; [rPleg(]y(x) =27. [O12. rrgny(x) =1; mRaxy(x) =9. A13. 2. [14. 5.
A1.5. mﬂgxy(x) = 4v2 — 6; mRiny(x) = —4. [AL6. V19 — 1. AL7. 1. [1.8. 200. [J1.9. 3.
[1.10. 10. A1.11. maxz(x; y)=10; minz(x; y) =—10. A1.12. maxz(x;y)=1; minz(x; y)=0.
JuarHoctudeckas pabora 2
A2.1. 6. [A2.2. O1.4. [n_lzeg(]y(x) = 13; [Izlzi;rzl]y(x) = 4. [2.3. mRaxy(x) = 16; mRiny(x) = 0,5.
2.4, m]gxy(x) = %; n]lRény(x) =-1. [12.5. r[rll%(y(x) =1+log, 3; 1[111;17111y(x) =1. [2.6. mﬂgxy(x) =

=9; n}lgny(x) = % A2.7.14. [02.8.20. [2.9.4. [12.10.16. [A2.11.2. [2.12.7.
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§ 3. [lepBooGpa3Has

JluarHocTu4eckas pabora
1. F(x) = 0,3x®> + 0,4x — 1,4; F(1) = —0,7. 2. 18. 3. F(x) = 3x — xl—z; F(0,5) = —2,5.
4, —1. 5. F(x) = 2x 4+ 224/x — 67; F(9) =17. 6. F(x) = V¥x2 — 2; F(8) = 2. 7. —6.
8. F(x) =2x — %cos4x—777T —%; F(?Tﬂ) =0. 9. Fx)=e"+2x*+3x—5; F(0)=—-4. 10. —5.
11. 22. 12.2.

TpenupoBouHas pabora 1
TL1l. F(x) = x* + 1,5x — 11,5; F(0) = —11,5. TL2. F(x) = x* + x* + 10; F(-1) = 10.
TL3. F(x) =x* — % + %2 - é; F(1)=0. TL4.3,4. TL5.25. TL6. F(x)=2x%+ 2x — 3,5;
F(-2)=0,5. T1.7.4. TL8.-7. T19.—-4. TL10.154.

TpeHHpoBOYHas pabora 2

T21. F(x) = 3lnx + 1; F(1) = 1. T2.2. F(x) = 4ln(—x) — 2: F(=1) = —2.
T2.3. F(x) = 4In(x — 5) + 4, F(6) = 4. T24. F(x) = 3In4 — x) + 9; F@B) = 9.
T25. F(x) = 2In(4x + 3) — 5; F(—05) = —5. T2.6. F(x) = —% +8 F@3) =75

T2.7. F(0) = 4x + > — 24; F(0,5) = ~16. T28. 5. T29. 4. T210. F(x) = x + 70— — 0,0L;
F(0,5)=0,51.

TpeHupoBouHas pabora 3
T3.1. F(x) = 4xyx + 5/x; F(@4) = 52. T3.2. F(x) = x + 4/x + 1; FQ1) = 6.
T3.3. F(x) = 4x — 22/x + 22; F(4) = —6. T3.4. F(x) = 3x¥x + 5x + 6; F(-1) = 4.
T3.5. F(x) = 15x Vx® + 12; F(1) = 27. T3.6. F(x) = 2xyx + 3x¥YX + 5x + 4; F(1) = 14.
T3.7. F(x) = 5x*3/x + 16; F(—=1) = 11. T3.8. —43. T3.9. 1. T3.10. F(x) = 9x2%/x — 19;
F(1)=-10.

TpeHupoBouyHas pabora 4

T

T4.1. F(x) = 2sinx — 3; F(nr) = —3. T4.2. F(x) = 3cosx + 10; F(_E) = 10.
T4.3. F(x) = —2sin4x + 25; F(g) =23. T4.4. F(x) = —2cos3x + 10; F(—g) =12. T4.5. 3.
T4.6. F(x) =3x —sin2x — 3%; F(%) =—1. T4.7.7. T4.8.6. T4.9.2. T4.10.0.

TpenupoBouHas pabora 5

T5.1. F(x) =e* +1; F(0) =2. T5.2. F(x) = 2¢* — 3x + 13; F(0) =15. T5.3. F(x) = 3e* + 4;
F(0)=7. T5.4.F(x)=5e"+6x+2;F(0)=7. T5.5.F(x)=2"+3;F(3)=11. T5.6.F(x)=2"-3;
F(1)=-1. T5.7.-14. T5.8.30. T5.9.1. T5.10. —2.

TpeHupoBouHas paborta 6

T6.1. 26. T6.2. 1. T6.3. 2. T6.4. 9. T6.5. 24. T6.6. 3. T6.7. 45. T6.8. 6. T6.9. 5.
T6.10. 1,5.
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Omsemul

JuarHoctudeckas pa6ora 1

OL1. F(x) = 2x?> + 3x + 1; F(-1) = 0. [1.2. 27. JAL3. F(x) = 2x — % + 2; F(0,5) = 1.
I14. —2. JI1.5. F(x)=4x+64y/x+1; F(4)=29. MO1.6. F(x) =3x3%x —4; F(—8) =44. [1.7. 3.
J1.8. F(x) = 4x + cos3x — %”; F(g) =0,5. [19. F(x) = 6" + 4x + 1; F(0) =7. [110. 28
J111. 6. A112.5.

JuarHoctuyeckas pabora 2

3
21 FOO) =x 4+ x> 4+ x3 + xB + 1; F(-1) = —1. [2.2. F(x) = % —4x +3; F(3) = 0.

112.3. F(x)z—ﬁ +3; FO5) =1 [24.F()=—1+9 F()=8. J25 F()=4/%+xi +2;
F(1) = 7. [A2.6. F(x) = 0,75x3¥/x + 0,25; F(1) = 1. [2.7. F(x) = —0,25cos2x + 1;
F(m) =0,75. I2.8. F(x) = 0,5sin2x + 1; F(—%) =0,5. 72.9. F(x) = 30" + 100; F(1) = 130.
12.10. F()=72-6°+1; F(—1)=13. A21L —1. [2.12.3,5.
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Coaep:xanue

OT PEAAKTOPA CEPHM  « « « v v v v e vt e e e e e e e e e e e et e e e e e e e e e e e
BBeZEHIE . . . . . e e e e e e e e e e

3
4
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