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OT peaakTopa cepum

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

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

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

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

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

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

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

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

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

Kenaem ycnexa!



BBeneHnue

OTo0 nocobue mpesHa3HAYEHO I TOATOTOBKY K PelIeHHIo 33/a4 110 TeMe «[Ipon3BoAHas
U mepBoobpasHan. MccienoBanne QyHKIUN» M, B YaCTHOCTH, 3aZadyu 12 (IpodHIbHOrO
ypoBH:) EAMHOrO rocyZapcTBEHHOTO 5K3aMeHa 110 MaTeMaTUKe.

3azava npezcTaBsgeT co60i TPaAULIMOHHOE /IS ITKOJIbHBIX YieOHUKOB 33/IlaHKe Ha BbI-
YHCIeHNe 1epBOOOPA3HEIX WIN UCCIefloBaHNe QYHKIMI: HaXOXKJeHHe TOYeK SKCTpeMyMa,
SKCTPEeMyMOB, Han6OIbIINX ¥ HAUMEHbIINX 3HAYeHUH QyHKIMH.

s Toro yTobel oAroToBKY K EI'D caenath MakcuMaiabHO 3GGEeKTUBHOH, B mocobue
BKJIIOYEHB! 33/IaHKA 10 YKa3aHHBIM TeMaM, COOTBETCTBYIOIUE BCeM LIeCTU GYHKIMOHATh-
HO-YHCJIOBBIM JIMHUSAM IIKOJBHOTO Kypca:

e [[eJTble pal[MOHaNbHbIE PYHKIIUYU (MHOTOWIEHBI),

® IpOOHO-paliOHATbHBIE QYHKIIVH,

& yppanroHaIbHblE GYHKIINH,

® TPUTrOHOMeTpUYecKue QyHKINU,

® ToKa3areabHasA GYHKIUA,

o jjorapudmMudeckas GyHKIVS.

3zech O MppaloHAIbHBIMU QYHKIIUAMY NTOHMUMAatoTcsa GyHKUUY, 3afaHHble GopMy-
JIOH, B KOTOPOU TlepeMeHHAasi HaXOAUTCS TI0Z 3HAKOM KOPHS N-U CTENEHU WIX UMeeT Apob-
HBII MOKa3aTeslb CTeleHU. Takoe IOCTpOoeHue MOCOOHA MO3BOMUT, C OAHOM CTOPOHEI, BHI-
SIBUTH CYIIECTBYIOIINEe TPOOesHl U Mpo6ieMHbIe 30HBI B TIOATOTOBKE C LIEThIO UX YCTPaHe-
HUA ¥ BBIPAOOTKU YCTOMYMBBIX HABHIKOB PeLIeHUs 3aZad 6a30BOTO YPOBHA M HECKOIBKO
6osee CIIOXKHBIX 33/la4y Ha BBIYMCJIEHHE IIPOM3BOAHBIX U IepBOOOGPASHBEIX U HCCIeLOBaHNE
GYHKIMH, a ¢ IpyTOH — UCIIONb30BaTh KOMILUIEKCHBIN MTOAX0/, TPU OPraHU3alUy U IIPOBezie-
HUM 06061IaroIero mopTopeHusa. Kpome toro, B mocobue BKJIIOYEH MaTepyasl, CBA3aHHBINA
C BBIUMCIEHHEM HauOOMBIINX U HAUMEHBIINUX 3HaYeHUN QyHKIINI 6e3 mpUMeHEeHUsI Mpo-
M3BOAHOM, pa3OUTHIM Ha /JBa MyHKTa: «[IpuMeHeHMe CBOWCTB QyHKIMI» U «[IpuMeHeHue
CTaH/ApPTHBIX HEPABEHCTB». MaTepras BTOPOro IMyHKTA [T03BOJIAET JIyUIlle ITOATOTOBUTHCSA
K pelreHuIo 3azad 15, 17, 20 EI'D o MaTeMaTHKe. BBEIIYCKHUKY, /I KOTOPBIX 3K3aMeH I10
MareMaTHKe B BRIOpaHHBIX UMU By3ax He ABIAETCA MIPOGWIBHBIM, MOTYT IPOIYCTUTh 3TOT
MYHKT.

[Toco6ue cocToUT U3 Tpex maparpadoB U BKIIOYAET 12 AMAaTHOCTUYECKUX U 28 TPEHUPO-
BOUYHBIX paboT, a Takke pa3bop 3azay HavYaJIbHON AUArHOCTHYECKOM paboThl maparpada c
HeoOXOZANMBIMU METOANYECKUMH peKOMeHAaAMY. JJuarHocTudeckrie paboTh COCTOAT U3
12 3azanwmii (B maparpadax 1 u 3 — 1o Ba Ha KOKAYIO U3 IeCTH GyHKIIMOHATBHO-YUCTOBBIX
JIMHUH ITKOJIBHOT'O Kypca B COOTBETCTBUY C YKa3aHHEIM BHIIIIE TOPSIKOM,; B Taparpade 2 3a-
Jlauy TUAarHOCTUYECKUX Y TPEHUPOBOYHEIX paboT CIPYHNIUPOBAHEI IO METOAAM PEIIEeHUs).
TpeHUpoOBOUHbIE PAbOTHI cOocTOAT U3 10 3a7a4 A BEIPAOOTKY WIM 3aKpEIUIeHUsT HAaBbIKOB
pelleHys 110 KaXXJ0My TUITY 3aJaHUi.

B Hayasne paboThl ¢ mocobueM IenecooOpa3HO BBIMOJHUTh HAYAJbHYIO AWMArHOCTHYE-
cKyro paboty maparpada, onpeZeNnTh, KAaKHe 3aZa94 BhI3bIBAIOT 3aTPyAHEHUS, U 00PaTUTh-
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Beedenue

s Ipyu HeobXOANMOCTH K pa3bopy 3azad. [Tociie 3Toro Hy>KHO IIOTPEHNPOBATHCSA B PeLlIeHNH
3a7lay KakJoro THIIA, BHIIOJIHWB TPEeHUPOBOUYHBIE paboTHl maparpada. [jia 3aBeplieHus
IIOZITOTOBKY — CZleJIaTh ANarHocTh4Yeckue paboThl, pasMellleHHble B KOHIle naparpada, 1mo-
CTapaBLINCh PEIIUTH UX 6e3 OMUOOK WIN C MUHUMAJIbHBIM KOJTMYECTBOM OIINOOK. JKema-
TEJIbHO, YTOOBI BpeMs pelIeHUs 000 U3 AMAarHOCTUYECKUX U TPEHHUPOBOYHBIX paboT He
IIpeBHIIIAI0 OZHOI'O Yaca.

[TogyepkHeM, YTO B IOCOOUY pacCMATPHUBAIOTCA 3aZlaHusA, B 3HAYMTEIBHOM YacTH OTBe-
Yarolye 1Mo YpoBHIO CIOXKHOCTHU 3aZaHuio 12 (mpoduabHoro ypoBHs) EI'D o MaTeMartuke.
YMeHHe pemiaTh Takue 3aa4yul SIBJIsETCS 06a30BBIM: 6e3 HEro HEBO3MOXHO NMPOABUHYTHCS
B pelileHnH Oojiee CIOXKHBIX 3azad. TeM He MeHee, YacTh BKJIIOYEHHBIX B IOCOOUE 3ajad
HECKOJIBKO CJIOXKHee 3a/1a4uu 12 (MpodIbHOTO YPOBHS) JEMOBEPCUU: UX PEIIEHUE TIO3BOIUT
HapacTUTh OIIpeZieJIeHHYIO «MaTeMaTUYeCKyl0 MyCKy/JIaTypy» U YyBCTBOBATh cebs HA 3K3a-
MeHe 3aCTPaxOBaHHBIM OT HENPUATHBIX HEOXKUAAHHOCTEH.

[Tpu noAroToBKe K pelleHuIo 3aZad EAuHOro rocyjapcTBEHHOIO 3K3aMeHa € KpaTKUM
OTBETOM HY>XHO ITIOMHUTH ciefiyioliee. [IpoBepKa OTBETOB OCYIIECTBIAETCH KOMIIbIOTEPOM
IOCJIe CKAHUPOBaHUA OIaHKA OTBETOB U COMIOCTABIEHHUS PE3YIbTATOB CKAHUPOBAHUSA C ITpa-
BWIBHBIMU OTBeTaMU. IloaToMy Iudphl B GlaHKe OTBETOB CJIeyeT MUcaTh pa3bopunBo
U CTPOT'O B COOTBETCTBHUU C MHCTPYKIMEH 110 3aronHeHUI0 61aHKa (¢ TeM, YTOObI, HanpuMep,
1lu 7, win 8 u B pacno3HaBamuch KOoppekTHO). K coxxanenuro, ommbKy CKaHUPOBaHUA
IIOJIHOCTBIO UCKJIIOUWUTH Hesb3d, T03TOMY €C/IM eCTh YBEPEHHOCTh B 3ajiaue, 3a KOTOPYIO
MOJTyYeH MUHYC, HY?KHO M/JTH Ha aneuanuio. OTBETOM K 3a/iade MOXKET OBITh TOMBKO IIeJIoe
YHCJIO WIM KOHEeYHas JecsiTu4Has Apobb. OTBeT, 3adUKCUPOBAHHEIN B UHOU dopMe, Oyzer
pacno3HaH KaK HellpaBWIbHBIN. B aToM cMbIciie 3azanue 14 He ABIAeTCA UCKIIOYeHUEeM: ec-

o 3
JIV pe3y/IbTaTOM BBIUMCJIEHUN IBHIACh OOBIKHOBEHHAS P00Ob, HAIpHMep, 2> TTepe/1 3aTHChio

oTBeTa B OJIaHK ee HY)KHO IIepeBeCcTH B IECATUYHYIO, T. €. B oTBeTe HamucaTh 0,75. Kaxzaprii
CHMBOJI (B TOM 4YKCJIe 3aISATass U 3HAK «MUHYC») 3allUCHIBAETCA B OTAEIbHYIO KIETOUKY, KaK
3TO MOKA3aHO HA MOJIAX MOCOOUS.



OTBeTHL:

10

11

12

O6paser; HaUCaHUA:

§ 1. BerunciieHre IPOU3BOAHBIX. McciieZoBaHe
JyHKIIMIT ¢ TpUMeHeHneM TIPOU3BOAHOMN

JluarHocTU4eckas pabora

1. HaiizuTe TOUYKy MakcuMyMa QyHKIAN
y=x>—48x+17.
2. HaliguTe HauMeHblllee 3HaYeHUE QYHKITNH
y =x®>—27x Ha orpeske [0;4].
3. Hatigute TouKy MUHUMYyMa GYHKITUU
y= % +x+25.
4. Hatigute Haubosblee 3HaYeHUE QyHKIIUU
y = x+% Ha oTpeske [—4; —1].
5. Haiigure TOYKy MakcuMyMa QpyHKI[AU
y=7+6x— 2x3.
6. HaliguTe HauMeHblllee 3HaYeHUE QYHKITNH
y = x:—3x+1 Ha oTtpeske [1; 9].
7. HaiiguTe TOUKy MUHUMYMa QYHKIUK
y = (0,5—x) cosx +sinx,
MIpHUHAAJIEXAITYIO0 IPOMEXYTKY (O; g)
8. Hatigute Haubosbinee 3HaYeHE QYHKIINI

y =4v2cosx+4x —m+4 Ha oTpeske [0; %]

9. HalizuTe Touky MakcuMyMa QyHKIIUN
y = (2 =17x—17)e’ .
10. HatizuTe HauMeHblllee 3HaUeHUE QYHKINK
y=(x—- 13)e* 2 Ha oTpeske [11; 13].
11. HatizuTe TOYKy MUHUMyMa GyHKITUN

y =x—5Inx.

12. Haiizure Hanbosbliee 3HaYeHUE QYyHKIIAN
y=5—-7x+7In(x+3)
Ha oTpeske [—2,5;0].



Memooduueckue pexomeHdayuu
MeToan4yeckue peKoOMeHAAIuU

MOXXHO BBIIEUTD CJIEAYIONIIE OCHOBHBIE TPYIIILL 334 110 TEMe, BEIHECEHHOH B Ha3Ba-
Hue maparpada:

e ycceoBaHre GYHKIIMU Ha SKCTPEMYMEI;

e rcciejoBaHre GpyHKIIMU Ha BO3pacTaHUe/yOBIBAHUE;

e yccilefioBaHye QYHKIIMM HA HauOOIbIINe 1 HauMeHbIIe 3HaueHus (B TOM 4YucIe Ha
OTpe3Ke);

e yicciieZioBaHye GYHKIIUY C IIOMOIIBIO IpadyKa ee IPOU3BOAHOMN (YTeHuMe rpaduka mpo-
U3BOJHOMN).

PaszHuna MexZy HMEpPBBIMU TpeMs U IocJefHel TpynmnaMy 3afad 3aKIiodaeTcs JIUIIb
B criocobe 3azanusa GyHKIUK. B Oojee TPagUIIMOHHBIX AJIA IIKOJbHBIX y4eOHUKOB 3aZadyax
(mepBble Tpu TPyIIIHI 3a7a4) GYHKIUA 3aZlaHa AaHATUTHYIECKY, Ui PelleHUs 3a1a9u Hy>KHO
HalTU TIPOU3BOJHYIO, €e HYIU U MPOMEXYTKHA 3HAKOIIOCTOSHCTBA. VIMEHHO 3TH 3azadu
u GyayT paccMaTpUBaThCA B Mocobuu. B MeHee TpaAUIIMOHHBIX 3aZjadax, CTaBIIUX OYEHb
MOTYJISIPHBIMU B MTOCIeJHYUE TOAHI (B TOM 4Kcie U 6narogapsa EI'D mo MaTeMaTHKe), BEIBOJBI
0 IIPOMEXYTKaxX BO3pacTaHWA U yObIBaHUA (T.e. MIPOMEXYTKaX MOHOTOHHOCTH), SKCTpe-
MyMax GYHKIUM, ee HAMMEHbBIINX WIN HanboNIbIINX 3HAYEHUAX HY)KHO CZleaTh, UCCIeAys
3aZIlaHHbIN TpapUK MPOU3BOAHOM 3TOH QYHKIIUH.

JlJIs1 yCIenTHoro peleHus 3a1ad o TeMe HeoOXOAUMO YBepEHHOe BaZieHre HaBBIKaMHU
BBIYMCJIEHUsI TIPOM3BOZAHBIX U pellleHUs HepaBeHCTB. VccienoBaHue anddepeHIIpyeMoi
¢byHKIIMY Ha Bo3pacTaHue (yOBIBaHME) CBOAUTCA K ONpeZeNeHUI0 IIPOMEXXYTKOB 3HAKOIIO-
CTOSIHCTBA ee IIPOM3BOAHOMN. HalloOMHIM COOTBETCTBYIOIINE yTBEP:KAE€HNUA.

Ecnu f'(x) > 0 6 kaxncdoil mouke unmepeana, mo gynkuus y = f (x) 6o3apacmaem na amom
unmepeane (Oocmamounblil npusHak eo3pacmanus gyriyuu). Ecau f'(x) <0 e kancdoil
mouke unmepeana, mo ¢gyukuyus y = f(x) ybvieaem Ha amom urmepsane (0ocmamouHblil
NPU3HAK YOblBAHUA PYHKUULL).

PemeHre 3a7a4 Ha HaXOXX/JeHUE TOUYeK MaKCHMyMa U MUHHMMyMa (TOYeK 3KCTpeMyMa)
GYHKITUY OCHOBBIBAETCS HA CJIEAYIOIUX YTBEPKISHUAX.

Ipusnak makcumyma. Ecnu gynxuyus f Henpepviena 6 mouke X, f'(x) >0 Ha un-
mepsane (a;x,) u f'(x) <0 na unmepsane (xy; b), mo x,— mouka makcumyma GyHkyuu
f (ynpowenHnas dopmynuposka: eciu 8 mouke X, NPoU3BOOHASL MeHslem 3HAK C NJCA HA
MUHYC, MO Xy — MOUKA MAKCUMYMA).

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

YcoBre HENIpepHIBHOCTH B TOUYKE X, ABJIAETCA CyllecTBeHHBIM. Eciu aTO ycioBue He
BBITIOJIHEHO, TOYKA X, MOXET He ABJIATHCA TOUYKOM MakcuMyma (MUHMMyMa), JaXe eciu
byHKIUA f onpesiesieHa B Hell ¥ ITPOM3BOAHAA MEHAET 3HAK [IPH Ilepexo/ie yepes Xy. B camom
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§ 1 BuiuucneHue npousgooHslx. Mccaedosanue gyHKyull ¢ npumeHeHUuemM NPou38ooHol

JieJie, pacCMOTPUM QYHKITHIO

x*> mpu x # 0,

fea = 1 nopux=0.

Xots sta GyHKIMA OmpezeseHa B Touke x =0 ¥ B 9TOM TOouKe mpousBogHas f’(x) = 2x
MeHseT 3HaK ¢ MUHyca Ha IUIIOC, 3Ta TOUYKA He ABJAeTCA TOYKONH MUHUMYyMa.

ToukamMm MakCMMyMa ¥ MUHUMYMa SIBJIAIOTCS JIITh TOYKK 061acTy onpeseneHns GyHK-
IIUY, U «OPJUHAT» 3TU TOYKU UMeTh, pasyMeeTcs, He MOryT. TeM He MeHee, MHOT/A ydallli-
ecs Ha3BIBAIOT, HATPUMEp, TOUKy MUHUMyMa QyHKIMHU ¥ = X2 + 3 He «Touka O», a «TouKa
(0; 3)», mozpasymeBas TOUKy rpaduka ¢yHKIuU. Takoe yTBepkKAeHUE SBISETCI OUIMOO0Y-
HBIM.

3HaueHVe QYHKIIMHU B TOYKE MUHUMYMa Ha3bIBA€TCSI MUHUMYMOM GYHKIVHY, a 3HAYEHHE
B TOYKE MaKCUMyMa — MAKCUMYMOM QYHKIIHH.

Ecnu ¢yHKIuA Bo3pacraeT (y6pIBaeT) Ha KaKAOM M3 JABYX IIPOMEXYTKOB, TO Ha HX
obbeAHEHNY OHa JajleKO He Bcerja sBisfeTcs Bo3pacTatomeii (y6riBaromieit). Hanpumep,
0 OYHKIIMU Y = tgX OYEHb YacTO IPUBOAATCA CJEAYIOIIME OUIMOOYHBIE YTBEPXKAEHV:
«QYHKIMSA y = tgX BO3pacTaeT Ha BCell 06acTu OmpeeneHusI», «QyHKIUA y = tgX BO3-

pactaeT Ha OObeAVMHEHUN TTPOMEXYTKOB BU/A (—g + nk; g + nk), k € Z». Ecnu 6b1 aTH
yTBep:KAeHus ObLUIM BEPHBI, TO U3 HepaBeHCTBa 2 > 1 ciegoBaso 6, uTo tg2 >tg1, a ato

b, 1
He TaK. AHAJIOTUYHO OOCTOUT Jieio ¢ QYHKIUENH y = ° BPIBOZ O TOM, YTO OHA yOBIBaeT
Ha MHOXecTBe (—o0; 0) U (0; +), aBageTcs MaTeMaTU4YecKoM omubKkoii. B camom geine,

W3 TOro, 4TO 2 > —3, OTHIOAb HE CJIeAyeT, YTO % < _ig,
He ABJIsieTcs yObIBatoleil Ha 00beIMHEHUN TTPOMEKYTKOB (—o0; 0) U (0; ). [TepeunciaTh
MIPOMEKYTKY BO3PACTAHMS JIYUIIle, UCITOMb3ys TOUKY, TOUKY C 3aIIAITOM WIU COIO3 «H», a He
3HaK 0O0beUHEHUS MHOXKECTB. BripoueM, 3TO COBET cKopee Ha Oyaylee, HA CIy4dald, eCIu
3aZla4a Ha ucciesoBanre GyHKIMN Korga-HUOyAb MOmaZeT BO BTOPYO YacTh EI'D mo mare-
MaTHKe U OyzeT TpeboBaTh IMOJHOTO PEIIEHMUS.

Jlnst oThICKaHUS HauWOOJIbIIEr0 U HAMMEHBIIETO 3HAYEHNUH QYHKITUY, HEITPEPLIBHONW Ha
OTpe3Ke, Hy>KHO BBIYMC/IUTD €€ 3HaUeHUS B TOUKAX SKCTPEMyMa, IIPUHA/JIEKAIIUX OTPE3KY,
Y 3HaYeHUs Ha KOHI[aXx oTpe3ka. Haubosbillee (HaMeHbllee) U3 BRIYMCIEHHBIX 3HAYEHUH
U 6yzeT HauboabIIUM (COOTBETCTBEHHO HAMMEHBINMM) 3HAaYeHWeM (QYHKIIUU Ha OTpe3Ke.
Jua QyHKIIUY, HEPEPHIBHOM HAa MHTEpBaJle, aHAJOTUYHOE YTBEPXKJEHNE CIIPABEAINBO Ja-
JIEKO He Bcerza. B kauecTBe mpumMepa paccMOTpuM GyHKIMIO ¥ = tg x Ha untepsaie (0; 1).
Ha sTom unHTepBase QyHKIMA HE MMEET HU HAMOOIbIIETO, HU HAaUMEHbIIETO 3HAYEHUH.
JlelicTBUTENBbHO, €CIU IPEJTIONOXKUTD, YTO B TOUKe X, GYHKINA JOCTUTAeT, HApUMep, Hau-
6oJbIero 3HaYeHUsA, TO 3TO HaUbOoJbIIIee 3HaYeHUE PaBHO Y (X,) = X,. Ho Torga oueBHHO,
YTO B JIIOOOU TOUKe X; € (X(; 1) 3HaUeHUEe QYHKUMHM OKAKETCA OOJBIIE, YeM X, IIOCKOIBKY
byHKIUA y =tg X ABJSETCS BO3PACTAOIIEH.

1
U, cIe0BaTeNbHO, QYyHKIUA y = p



Memooduueckue pexomeHdayuu

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

113 TeopeMEI 0 IIPOMEXKYTOUHEIX 3HAUEHHAX HelIPePHIBHOM Ha oTpe3Ke GYHKIUHU CIe/y-
eT, 4To eci Haubosbllee ¥ HaMeHbllee 3HaUYeHUA GYHKIMH Ha AHHOM OTpEe3Ke PaBHbI
ypcaaM m ¥ M COOTBETCTBEHHO, TO MHOXECTBOM 3Ha4eHWi GyHKIUM Ha JAHHOM OTpe3-
Ke ABIAETCA OTpe3oK [m; M]. [T03TOMy K pelIeHHIO 33aZadd Ha OThICKAHKME MHOMECTBA
3Ha4YeHWil GYHKIMH, HEIIPePHIBHOM Ha OTpe3Ke, TAKKe IIPHMEHHM aJTOPUTM BEIYMCIEHUA
HaMGO/BIIEr0 ¥ HAUMEHBIIEro 3HAYeHUI HePePHIBHOM Ha OTpe3Ke (YHKIHHL.

PaccMOTpHM ellle OfHy THIMYHYIO CUTyalHio. IIpH MccIeoBaHMH Ha MOHOTOHHOCTD
HerpephBHOH U Auddepennupyemoit Ha R dynximu y = 3x* — 4x> B oTBeTe HyXHO yKa-
3aTh TOMLKO /[BAa TIPOMEXYTKAa MOHOTOHHOCTH: (—; 1], Ha KoTopoMm GyHKIMA yOBIBaeT,
u [1; + ) — IpoMesxyToK Bo3pacTanudA. Touka 0, XOTA U ABIAETCA KPUTHIECKOH, He GyeT
KOHI[OM IPOMEKyTKa MOHOTOHHOCTH, TaK KaK IPOM3BOJHAA B STOM TOUKe He MEHHAET 3HaK.

1 2
HanpoTus, mpu ucciaegoBaHuu GyHKIUM Y = =2 — % B OTBETE JIOJUKHbI OBITH YKa3aHbI TPU

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

3HaueHVe B TOYKe MUHUMyMa OGYHKIIMM, NPUHAJJIEXAllell OTpe3Ky, BOBce He 006s3a-
TEJbHO SBIAETCS HAaUMEHBIIUM 3HauyeHueM GYHKIIMM Ha 3ToM oTpe3ke. Hampuwmep, ans
dynximu y = x> — 3x HaMMeHbIIUM 3HAYeHUEM Ha OTpeske [—5; 2] ABIAeTcA BOBCE He
y(1) = —2 (3HaueHHe B TOUKe MUHUMyMa), a y(—5) = —110. PazymeeTcs, aHaJOTU4HOE
3aMeyYaHye CIpaBeJuBO U JJIg TOUYeK MaKCUMyMa.

s pemmeHus 3aa4uu 14 MOXKET OKa3aThCs MOJE3HBIM CJIEAYIOLlee CBOHCTBO HETPEPHIB-
HBIX QYHKITUN: eciu yHkuua y = f (x) umeem Ha npomesxcymxe I eOuHCMBEHHYI0 MOUKY IKC-
mpemyma X, U 3ma moukda s8J11emcsl moukoil MUHUMYMA, mo 8 Hell docmuzaencst HAUMeHb-
ulee 3HaueHUe GYHKUUL HA OAHHOM Npomedxcymie. AHATOTUYHOE YTBEPK/eHHUE CIIPaBeIuBO
JUIs TOYKM MaKCMMyMa W HauOosbllero 3HadyeHWs (yHKOwM. Hampumep, eciau QyHKIIUS
y = f(x), HenmpepbiBHAsA Ha oTpe3ke [a; b], uMeeT Ha mpomexyTke (a; b) eAMHCTBEHHYIO
TOYKY SKCTPEMyMa X, 1 3Ta TOYKA ABJIAETCSA TOYKOM MaKCUMyMa QyHKIIMH, TO HaubosbIee
3HaueHue QyHKIMU Ha oTpeske [a; b] paBHO f(x).

VHorza IpH pellleHNH 3aZiay Ha HcciefoBaHre QYHKINM OKa3bIBaeTCs, YTO HA JAaHHOM
IIPOMEXXYTKE TOUYeK SKCTpeMyMa HeT. Tako¥ cuTyauuy He HaZO IyraTbCsA: OHA O3HAYaeT,
YTO Ha 3TOM IIPOMEXKYTKE IPOU3BOAHASA IPUHUMAET 3HAUEeHUsI OLHOT'O 3HAKA, T. €. GYHKITUS
ABJIETC MOHOTOHHOHM Ha HeM. OcCTaeTcsi 3aMEeTUTh, YTO €CJaU (QYHKIVSA BO3pacTaeT Ha
OTpe3Ke, TO HaubOJIbIllee 3HAaUYEHNE HA HEM JIOCTUTAETCA B IIPABOM KOHIIe OTpe3Ka, a Hau-
MeHbIllee — B JIEBOM; eC/i QYHKIKS yOBIBAeT Ha OTpe3Ke, TO Haubosblllee 3HAYEHHE HA
HEeM /JIOCTHTaeTCs B JIEBOM KOHIIE OTPe3Ka, a HauMeHblllee — B IIpaBoM. Hampumep, mycThb
TpebyeTcs HAWTU HauboIbllee 3HaueHHEe QYHKIIMU

y = 6\/§sinx—4—n0x+49
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§ 1 BuiuucneHue npousgooHslx. Mccaedosanue gyHKyull ¢ npumeHeHUuemM NPou38ooHol

Ha OTpesKe [% ; %] TIpousBogHas 3Toii GyHKIMU ecThb ¥’ = 64/2cosx — % T[TocKombKy

7T < 4, IONIy4UM, 4TO 4_710 >10. Ho 64/2cosx =72 cosx < +/81 cosx, T. e.

6v2cosx < 9cosx < 9.

[TosTomy y’ < 0 mpu J060M JeHCTBUTENPHOM 3HAYEHUM apryMeHTa. 3HA4UT, GyHKIUSI

. 40 o ” " "
y=9sinx— - —x+49 apnaerca yObIBaroIe Ha Bcel YKCI0BOM NPAMOI U cBOero HaubosIb-

T T T
Iero 3Ha4€HUA Ha OTPE3KeE I:Z, §:| AOCTUT'a€T B TOUKE X = Z Takum o6pa30M,

Ocoboe MecTO B psifly 33/lad HA BBIYMC/IEHWE HAMOONBIIUX M HAMMEHBIIUX 3HAYEHUU
3aHUMAIOT «T€KCTOBhIe» 3a/laull (KaK IIPaBUJIO, C TEOMETPUYECKUM coZiepkaHrieM). OOBIIHO
B TaKWX 3aflauyax TpebyeTcs HaWTU Haubosblllee WM HaWMeEHbIlee BO3MOXKHOE 3HaueHUe
HEKOTOPOU BEJTMYMHBL. [IpU 3TOM MCKOMas BeTMIMHA pacCMaTpUBaeTcs KaK GpyHKI[HA HEKO-
TOpOH Apyroi BeMnMuuHbL. Tak, HapUMep, eC/IU U3BeCTeH NePHUMETP p NPSIMOYTOIbHUKA,
p—2x

2
M3 CTOPOH MPSIMOYTOJIbHUKA. VicciaenoBaB 3Ty PYHKIHIO, MOXKHO YCTAaHOBUTH, KAaKOU U3
BCEX BO3MOXXHBIX ITPSIMOYTOJBHUKOB JJAHHOTO MEepUMETpPa MMeEET HANOOMBUIYIO ILIONA/b.
i paccMaTpUBaeMoOU 3aZladuy 3TO MOXKHO CZesaTh U 6e3 MpUMeHeHUs IPOHU3BOJHOH, ITO-
CKONMBbKY QYHKITUSA TUIONA/U ABISAETCS KBaZApaTUIHON QYHKITUEH ¢ OTpUllaTebHBIM KO3bbu-
IIMEHTOM TIPX BTOPOM CTEMleHMW apryMeHTa. [103TOMy Haubosbliiee 3HaUYEHUE JOCTUTAETCS

TO ero IUIOIIaJb MOXKHO paccMaTpuBaTh Kak QyHKIHUIO S(X) = X - , ITIe x — ofHa

" b
B abcuuicce BepIIMHBI Mapaboibl, ABsiomelicsa rpadukoM QYHKINU, T.e. B TOUKE X = e
CrezioBaTe/NbHO, OZIHA U3 CTOPOH IIPAMOYTOJIbHUKA PaBHA 4eTBepTH nepumeTpa. Ho Torza
b
u robas Apyras cTopoHa 6yzeT paBHa e TakuM 06pa3oM, U3 BCeX MPSIMOYTOIbHUKOB JJaH-
2

p
HOTO [TepMeTpa p HauboIbIIyIO IIOMIAAb 16 ¥MeerT KBazpar. /[pyrue 3aziaqu Ha BhIYHCIIe-

HUe HanOOoJbIINX U HAUMEHbBIINX 3Ha4eHUH GYHKIMY 6e3 TpruMeHeHMs TPOU3BOAHON OyAyT
PaccMOTpEHBI B ciefyioleM naparpade.
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Ilenbie panuoHaJIbHbIE QYHKIIHUH.
Perttenust 3aza4 1 u 2 AMarHOCTUYECKOH PabOTHI

1. HaiiguTe TOUYKy MakcuMyMa QyHKITAN
y=x>—48x+17.
Pemrenne. HaiiieM Ipon3BOAHYIO ZaHHON QYHKIIUN:
y' =3x*—48.

OrpeZiesTiM IPOMEXXYTKY 3HAKOMOCTOSTHCTBA IIPOU3BOAHOM, pas-
JIOXKUB TTOTyIeHHOE BhIpaYKEHUE Ha MHOMKUTEIH:

3x2 —48 = 3(x%>—16) = 3(x+4)(x —4).

B Touke X = —4 MpoM3BOAHAs MEHsET 3HAK C IUTI0CAa Ha MUHYC,
C/Ie/[0BaTeNbHO, 3TA TOYKA U SABJSETCA €QMHCTBEHHOW TOYKOM
MaKCcUMyMa.

y>x) o+ max - min  +

yo) 7 -4 ~ 4 x

Omeem: —4.
2. HaiiiuTe HauMeHbIIee 3HaYeHUe GYHKINU
y=x>—27x
Ha otpeske [0; 4].
Pertenue. Hatiziem pon3BogHY0 GYHKITUN
y=x>—27x
U BOCIIO/Ib3yeMcsl GOpMysIoit pasHOCTH KBaZpaToB:
Y =3x*-27, y =3(x-3)(x+3).

[IponsBogHadaA MeHsAeT 3HaK B TOYKaX x = —3 U x = 3. OTpesKy
[0; 4] mpuHaAIeKUT TOIBKO TOUKA X = 3, B KOTOPOI MPOM3BOZAHAsA
MeHseT 3HaK ¢ MUHyca Ha Iwioc. TakuMm obpa3om, Toyka x = 3
SIBJIIETCS TOYKOU MUHUMYyMAa U €JUHCTBEHHOUN TOYKOU SKCTPEMY-
Ma Ha JaHHOM OTpe3Ke. 3HAYUT, CBOETO0 HaMEHBINIEro 3HAYEeHUS
Ha JJaHHOM OTpe3Ke (QYHKIUA JOCTUraeT UMEHHO B 3TOH TOYKe.
Haiizem HauMeHbIIlee 3HAYEHHE:

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

Omeem: —54.
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T1.1

OTBeTHL:

T1.2

T1.3

T1.4

T1.5

T1.6

T1.7

T1.8

T1.9

T1.10

O6pa3zel] HalTUCAHUS:

TpenupoBoyHas pa6ora 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) = 13x4x7.
T1.4. Haiiaure f'(4), ecin
fG) = (x—5™".

T1.5. Hatigute f'(—3), ecin
f(x) =3(x+4)°.

T1.6. Haiiaute f'(4), ecnn
f(x) = (3x—11)8.

T1.7. Haiigute f'(—5), ecin
FO) = (x+D°+ (x+6)*.

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

T1.9. Haiiaute y'(—4), eciu
y=0+3)(x+7)°3.

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

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

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

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

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

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

T2.6. Hatigute ToOuKy MakcuMyma QyHKITUU
y =x>+8x*>+16x+3.

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

T2.8. Hatiute TouKy MakcuMmyma QyHKITUN
y=x3+4x* +4x+4.

T2.9. Halizute TOuKy MUHUMyMa GYHKITUN
y =x%—4x*—8x+8.

T2.10. HaiizinTe TOYKYy MaKCUMyMa GYHKIIFHA
¥y =x>+5x*+3x+2.
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OTBeTHL:

T2.1

T2.2

T2.3

T2.4

T2.5

T2.6

T2.7

T2.8

T2.9

T2.10

O6pa3el] HaTTMCaAHUS:



T3.

OTBeTHL:

1

T3.

T3.

T3.

T3.

5

T3.

6

T3.

7

T3.

T3.

9

T3.

10

O6paser; HaUCaHUA:

TpeHupoBouHas pabora 3

T3.1. Haiizute HauMeHblllee 3Ha4eHHe QYHKIINU
y=3x*-2x3+1
Ha oTpeske [—4; 0].
T3.2. HatizuTe HaubobIlee 3HaYeHNE QYHKITUU
y =4x*—4x—x°

Ha oTpeske [1; 3].

T3.3. HatizuTe HauMeHblllee 3HaUeHUEe QYHKIUK
y=x>-2x*+x+5

Ha oTpeske [1;4].

T3.4. Hatizute Hauboblnee 3HaYeHE QYHKIINHI
y=x>+x*-8x-8

Ha oTpeske [—3; 0].

T3.5. Halizure HavMeHbllee 3HaUeHUe QYHKINU

y=x>—4x*-3x-11
Ha otpeske [0; 6].
T3.6. Hatizute Haubosblilee 3HaUeHNE QYHKIINHI
y = —(x+6)(x2—36)

Ha oTpeske [—4; 3].

T3.7. HaliguTe HauMeHbIllee 3HaYeHUE QYHKITIH
y = (x—3)(x+3)?

Ha oTpeske [—2; 2].

T3.8. Hatizute Haubonblilee 3HaUeHNE QYHKIINHI

y= 2§—§+(x—2)2+(x—2)3

Ha oTpeske [1; 2].

T3.9. HalizuTe HavMeHblllee 3HaYeHHe QYHKIIUN
y=1-x)(x—4)?

Ha otpeske [0; 3].

T3.10. Haiizute Haubosblee 3HaUYeHUE QYHKIIUN

y = (x—10)(x?>—11x+10)
Ha otpeske [—1; 7].
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JIpo6HoO-panioHaaIbHbIe PYHKIIHH.
Perttenus 3aja4 3 U 4 AUAarHOCTUYECKOH PabOThI

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

Omnpezenum MPOMEXYTKH 3HAKOIIOCTOSHCTBA ITPOU3BOJHOM, IIPU-
BEAA IMOJYIEHHOE BBIpAXKEHUE K 06LL[eMy 3HaME€HaTeJI0 1 pa3jio-
KB YUCJINTEJIb 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 JUHCTBEHHOM TOYKOH MH-
HUMyMa.

Omsem: 5.

4. Hatizute Hambonbpliee 3HaYeHWe QYHKIUU Y = X + % Ha
oTpe3ke [—4; —1].
Pemrenue. Haiiziem IpoU3BOAHYIO ZaHHON QYHKIWH:

/ 9
=1-=.
Yy 72
HpI/IBeAEM IIOJTIY4€HHOE BBIPpAXXE€HUE K 06].ueMy 3HAMEHaTEJI0
Y pa3yjoXUM YUCIUTEID HAa MHOXUTEIIN:

x*=9  (x—3)(x+3)
x2 x2 ’

OTtpe3ky [—4; —1] mpuHaAJIEXUT 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 eJWHCTBEH-
HOUW TOYKOW 3KCTpeMyMa Ha JaHHOM OTpe3Ke. 3HAYUT, CBOEro
HauOOJMBIIETO 3HAYEHUS Ha JAHHOM OTpe3Ke QYHKIIUA JOCTUTAET
UMEHHO B 3TOH Touke. HalileM Hauboblliee 3HaYEeHUE:

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

Omesem: —6.
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OTBeTHL:

T4.1

T4.2

T4.3

T4.4

T4.5

T4.6

T4.7

T4.8

T4.9

T4.10

O6pa3zel] HalTUCAHUS:

TpenupoBouHas pabora 4

T4.1. Haiigure f’ (—%), ecu
fx) = 3x72,
T4.2. Haiigure y’(1), ecn

y() = x—73

T4.3. Haiigure f’(%), ecau

fx) =5x+9x7'+8.

T4.4. Haiigute g'(—1), ecin

_ 4x®+3x+7
gl = —-"".
T4.5. Haiigure y’'(—10), ecn
y =8(x+9)7%.
T4.6. Haiigure g’'(7), ecm
_ 7
g(X) - (X—6)5'

T4.7. Haiigute f'(—4,5), ecin

_ x—4
fOo = x2—-16"
T4.8. Haiigure y’(2), ecu
_ 5
YOI = G o
T4.9. Haiiaure g’ (2), eciu
_ 5
8 = 3o 15
T4.10. Hatigute y'(—3), ecin
_ 7x+2
T 2x+7°
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TpeHupoBouHasa pabora 5

T5.1. Haiizure Touky MUHUMYMa GYHKIIMA
y=16- 176 —X
T5.2. Hatizure 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 TOUKYy MakcuMyMa QYHKIITU

y= Z —0,5x>+6.

x

T5.7. HatizuTe TOYKy MUHUMyMa GYHKIIUN

y =05+ +15.
T5.8. HatiznTte TOYKy MakcUMyMa QpyHKIIIHI

y= 1?6—3524-9.

T5.9. Hatizute TOUKy MUHUMyMa GYHKITUU
y=x*- 5x_4 +45.

T5.10. Haiigure TOYKy MakcUMyMa QpyHKIIAN

y =128 —x2+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

O6pa3el] HaTTMCaAHUS:



T6.1

OTBeTHL:

T6.2

T6.3

T6.4

T6.5

T6.6

T6.7

T6.8

O6paser; HaUCaHUA:

TpeHupoBouHas pabora 6

T6.1. HatizuTe HauMeHblllee 3HaUeHUe QYHKIUK

_ x*+16

p” Ha oTpeske [2; 8].

T6.2. Hatizute Haubosblee 3HaYeHE QYHKITNH

X2+ 7x+49
Y= x

Ha oTpeske [—14; —1].
T6.3. HalizuTe HavMeHbllIee 3HaYeHHe QYHKIIUN

_ x—6x+36
Y= x

Ha otpeske [3; 9].
T6.4. Hatizute HaubosbIee 3HaYeHUEe GYyHKIIUN

_ x*—8x+64
N = Y

Ha oTpeske [—16; —4].
T6.5. HaliziuTe HavMeHblllee 3HaYeHNEe QYHKITUU

_ x*+10x+100

- x
Ha otpeske [1; 20].
T6.6. HaiiguTe HaubosbIlee 3HaYeHUE QYHKITNH

x*+x24+9 2
==X
X

Ha oTpeske [—9; —1].
T6.7. Haiiiute HauMeHbIlIee 3HaYeHNEe QYHKIIUN

2 .3
y =x*+ 25+ x7—x7
X
Ha oTpeske [1; 10].
T6.8. HaiiguTe Haubosbllee 3HaYeHUE QYHKITIH

16 —x3
- x

Ha oTpeske [—4; —1].
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Tpenupogounas paboma 6

T6.9. HatizuTe HauMeHbIlIee 3HaYeHHEe QYHKIIUU
_ =54
pe
Ha oTpe3ke [—6; —1].
T6.10. HatizuTe Haubosbllee 3HaYeHNE QYHKITUU

_ 250450x —x°
y=="=75

Ha otpeske [—10; —1].
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OTBeTHL:

T6.9

T6.10

O6paser HaTMCAHYS:



VippanpioHajabHbIe QYHKITHH.
PeliteHust 3a1a4 5 ¥ 6 JHarHOCTUYECKOI pabOTHI

5. Haiizure TOYKy MakcuMyMa QpyHKI[AN
y=7+6x— 2x3.
Pemrenue. Haiiziem poU3BOAHYIO ZAaHHON GYHKIIUN:
y =6-3xi, y = 3(2—vx).

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

Ke X =4 Nnpou3BoAHasA MEeHsET 3HaK C IUIfoca Ha MUHYC, CIe0Ba-

TEeJIbHO, 3Ta TOYKA U ABJIAETCH eJUHCTBEHHON TOYKON MaKCUMyMa.
Omeem: 4.

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

Ha otpeske [1; 9].
Perrenue. HaiizieM poOM3BOJHYIO AAaHHON GYHKIIUN:

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

[pousBogHAasA o6pamaeTcs B Hy/Ib, €Cin /X =2, T. e. x =4. B ToY-
Ke X =4 IIpOoU3BOJHAas MeHsAeT 3HaK C MUHYyCa Ha IUIIOC, 3Ta TOYKa
ABJIAETCA eJUHCTBEHHOMN TOYKOM MUHHMyMa Ha JaHHOM OTpe3Ke,
Y HavMeHbIIero 3HaYeHHUsA Ha 3TOM OTpe3Ke QYHKIIHA JOCTUTaeT
HMEHHO B 3To Touke. Halizlem 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), ecn
y(x) = 49x§.

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

T7.9. Haiigure g’(1), eciu

x7,2 +X2’7
80) =035 —
T7.10. Hadigure y'(1), ecin
_ x2,6 _ 9
y= X13_3"
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T7.1

T7.2

T7.4

T7.5

T7.7

T7.8

T7.9

T7.10

O6pa3el] HaTTMCaAHUS:



T8.

OTBeTHL:

1

T8.

T8.

T8.

T8.

T8.

T8.

T8.

T8.

T8.

O6pa3zel] HalTUCAHUS:

TpeHupoBouHas pabora 8
T8.1. HaliziuTe TOUKY MUHUMYyMa QYHKIIIU
y= %xﬁ —6x+1.
T8.2. HatizuTe TOUKYy MakcuMyMa QYHKITUU
¥y =2+3x—x/x.

T8.3. HatizuTe TouKy MUHUMyMa GYHKIIUN
y =xv/x—1,5x+2.

T8.4. HaiiauTe TOUuKy MaKcuMyMa GYyHKITUU
y=7+8x— %x Vx.
T8.5. Hatizure TOYKy MUHUMYyMa GYHKIIUU
y=(x—9Nvx.

T8.6. Hatigute Touky MakcuMmyma GpyHKIIUN
y=(6-x)Vx.

T8.7. Haiigute TOuKy MUHUMyMa QYHKIIUN
y = (x—12)v/x.

T8.8. HaiiauTe TOUYKy MakcuMyMa GyHKITUU
¥y = (15—x)Vx.

T8.9. Haliaute TouKy MUHUMyMa GYHKIIUU
¥y =xv/x—3/x+2.

T8.10. HaiiziuTe TOYKYy MaKCUMyMa QYHKLIIHI
¥y =11+6vx—2xvx.
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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

HatizuTe HauMeHblee 3HaYeHE QYyHKIUU

y = (x—12)v/x Ha orpeske [1;9].

Haiizure Haubonbllee 3HaueHUe QYHKINU

y =7—6+4/x—5x> Haorpeske [1;4].

Halizure HavMeHblIlee 3HaUeHUEe QYHKINU

y =x>+54/x+7 Haorpeske [4;16].
Hatigute Haubosblee 3HaYeHUE QYyHKIIUU
y=(7—-x) \/x_—l—S Ha oTpe3ke [—4; 4].
Haiizyre HauMeHblIIee 3HaUYeHNe QYHKIIUN
y=((x-11) \/x_—l—l Ha oTpeske [0; 8].
HatizuTe Haubosbllee 3HaYeHNEe QYyHKIIUU
y = (10 —x)\/x_—l-Z Ha otpeske [—1; 7].

Hatizure HavMeHblilee 3HaUYeHUEe QYHKIIAN

y=(x—15)y/x+124+6 mna orpeske [—8;4].

Haiizure Haubonbllee 3HaueHUEe QYHKIUK

y=(8—-x)yx+4+1 mnaorpeske [—3;5].

HalizuTe HauMeHblee 3HaYeHE QYyHKIIAU

y =2(x—20)y/x+7+5 mnaorpeske [—6;2].

T9.10. Hailizute HaubobIee 3HaueHHE QYHKITUU

y=5—(x—14)y/x+13 mwna orpeske [—9; 3].
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T9.1

T9.3

T9.4

T9.6

T9.7

T9.8

T9.9

T9.10

O6paser HaTMCAHYS:



Tpuronomerpudeckue GyHKITUH.
PeliteHust 3aa4 7 ¥ 8 IMarHOCTUYECKO¥ pabOTHI

7. Haiigute TOUKy MUHUMYMa QYHKIUK

y = (0,5—x) cosx+sinx,

T
TIPUHAZJIEXATIYIO TPOMEXYTKY (O; 5).
Pemrenue. CHavasa HaleM MPOU3BOAHYIO JaHHON QYHKIIVH,
MPUMEHUB TIPABWIO [JisT BEIYMC/IEHUS TTPOU3BOAHON ITpOU3Bee-

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

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

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

Ha npoMexyTke (0 ; g) NpoM3BOAHAA 06paIaeTcs B Hy/Ib TOMTbKO

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

TIPOU3BOZIHAS MEHSET 3HAaK C MUHyCa Ha ILTIOC, ¥ 3TA TOYKA SBJIS-

eTcs eJUHCTBEHHOM TOYKOM MUHUMYMa Ha JJaHHOM IIPOMEKYTKe.
Omeem: 0,5.

8. HatiznTe HaubosbIee 3HaYeHNE QYHKITUU

Yy =4v2cosx+4x —m+4

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

y' = —4V2sinx+4.

[TpousBogHas obpariaercs B HyJb, €CJIU

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

V2

T o T
OTpe3Ky [0, E] MNPpUHAZJIEXKUT €JUHCTBEHHDBIM KOPEHD X = Z I10-

T
JIY4EHHOTO ypaBHEHUs. B Touke x = 7 TPOM3BOJHAA MEHACT 3HAK
C IUTIOCAa Ha MUMHYC, 3Ta TOYKA SIBJIAETCA eIUHCTBEHHON TOYKOU
MaKCMMyMa Ha JaHHOM OTpe3Ke, M HauOOJIbIIEro 3HAYEHUA Ha
3TOM OTpe3Ke GYHKIIUS JOCTUTAaeT UMEHHO B 3TOU Touke. Haiimem
HaubosblIee 3HaYEHHE:
T T T T
y(z) = 4v/2cos zT4 - 1mt4 T.e.y(z) =8.
Omeem: 8.
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TpenupoBouHasa pabora 10

T10.1. Haiigure f’ ( 377:) ecim
f(x) =2sinx+7cosx.

T10.2. Hatizgute y’(sf), ecau
y(x) = 9/ 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. Hatizute y’ (I}Tn)’ ecu

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

T10.9. Haiigure y’ (2—%) , €CIIN
y(x) = sin? 7x — cos® 7x.

T10.10. Haiigure g’(3—”6), ecau

_ sin24x
G = cos12x”
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OTBeTHL:

TpenupoBoyHas pa6ora 11

T11.1 T11.1. HatiguTe TOYKYy MakcuMyMa QyHKITUU

y = xsinx+cosx —3sinx+1,

MIPUHA/JIEXKALIYIO TPOMEXYTKY (g ; rc).

T11.2 T11.2. Haiigure TOYKy MUHUMYyMa QyHKIIUN

y = (x—1,5)sinx +cos x,

( b
MpUHA/JIeKALlyI0 IPOMEXYTKY | 0; 5)'

T11.3 T11.3. HaiiguTe TOYKy MaKkcuMyMa GYHKITUU

y = (6—5x)sinx —5cosx+6,

[IpUHAZAJIEXAIIYIO0 IPOMEXYTKY (O; %)

T11.4 T11.4. Haiigute TOUKy MUHUMYMa QYHKIUK

y =2cosx—(1—2x)sinx+1,

MIpUHAZAJIEXAIIYIO0 IPOMEXYTKY (O; %)

T11.5 T11.5. Hatigute TouyKy MakcuMyMma GpyHKIIUU

y =2cosx — (5—2x)sinx+4,

MIPUHA/JIEXKALIYIO TPOMEXYTKY (g ; rc).

T11.6 T11.6. Haiigure TOuKy MUHUMYyMa GyHKIIUN

o 3.
y = Xsinx+cosx — ZSIHX,

MIpHUHAZAJIEXAIIYI0 IPOMEXYTKY (O; %)

T11.7 T11.7. HaiizuTte TOUKy MakcuMyMa GyHKIIUK

y =sinx —4cosx —4xsinx +5,

MIpHUHAZAJIEXAIIYIO0 IPOMEXYTKY (O; %)

O6paser; HaUCaHUA:
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Tpenuposouras paboma 11 OTBeTHL:

T11.8. Haiigure TOYKy MUHUMYyMa QyHKIIAN T11.8

y =3(x—1,25)sinx+3cosx+2,

MIPUHA/JIEXKALYI0 IIPOMEXYTKY (O; %)

T11.9. HaiiguTe TOUKy MakCUMyMa QYHKIUU T11.9

y = (2—5x)sinx —5cosx+3,

MIpUHAZAJIEXAITYIO0 IPOMEXYTKY (O; %)

T11.10. HatiguTe TOYKy MUHUMYyMa GYHKITUU T11.10

y =4sinx+2(5—2x) cosx—7,

MIpHHAZAJIEXAITYI0 IPOMEXYTKY (%, n).

O6paser HaTMCAHYS:
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OTBeTHL:

T12.1

T12.2

T12.3

T12.4

T12.5

T12.6

T12.7

T12.8

O6paser; HaUCaHUA:

TpeHupoBoyHas pabora 12
T12.1. HaiiguTe HauMeHblilee 3HaYeHUe GYHKIIUU
¥y =9+ V31 —3v3x—6cosx
T
Ha OTpe3Ke [0; 5] .
T12.2. Haiizute Haubosbliiee 3Ha4eHUE GYHKINU
y = 6sinx— %x+7
ST
Ha OTpe3Ke [—?; 0] .
T12.3. Haiigure HauMeHblllee 3Ha4eHHe QYHKIIIHU
¥y =5cosx — %x+9
27
Ha OTpe3Ke [—?; 0] .
T12.4. Halizute Haubosbllee 3HaueHUE QYHKIIUU
y=9tgx—8x+7
T
Ha OTpe3Ke [—Z; 0] .
T12.5. Haiigure HanMeHbIlee 3HaYeHre GYHKIIUA
y=4x—-5tgx—5n+4
4’ 4 ]
T12.6. Haiizure Hamubosblee 3Ha4eHUEe QYHKIIIU
y=5tgx—4x+n+9

Ha OTpe3Ke I:

Ha OTpe3Ke [—E' E]
p 45 4 *

T12.7. HalizuTe HavMeHblllee 3HaYeHNEe QYHKITUU

y= gn—ZCOSX—ﬁx—S

T
Ha OTpe3sKe [0; 5].

T12.8. HaiizuTte Haubosblee 3HaUYeHUE QYHKIIUN

y=25inx—\/§x+§n+7

T
Ha OTpe3Ke [0; 5].
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Tperuposounas paboma 12

T12.9. Haiizute HauMeHblllee 3HaueHUEe QYHKINU
y =7sinx+8cosx—17x—18
T

Ha OTpe3sKe [—5; 0] .

T12.10. HaiiguTe Haubosbllee 3HaYeHUE QYHKITIH

y =4sinx—5cosx+11x—13

3
Ha OTpe3Ke [—7; 0] .
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IMoka3zaTenbHast QYHKIHA.
Pertenust 3aza4 9 u 10 AMarHOCTUYECKOH PabOTHI

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

Pemenne. CHavasa HalZieM IPOU3BOAHYIO ZaHHOU GYHKINY,
MPUMEHUB NPABWIO JJi BEIYUCIEHUS POU3BOAHON MpOU3Be/e-
HUSA ABYX QyHKIIHN:

y =2 =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 obparmmaercs B Hyinb npy X =0 u x = 19, npudeMm
MeHseT 3HaK C IUIfoca Ha MUHYC B TOuKe X = 19. JTa Touka U AB-
JiAeTcsd eJUHCTBEeHHOM TOYKOM MaKcuMyMa.

Omeem: 19.

10. Haiizure HauMeHbIllee 3Ha4eHUe QYHKINU
y = (x—13)e¥ 12

Ha oTpeske [11; 13].

Pemrenue. CHavasa HaleM MPOU3BOAHYIO JaHHON QYHKIIVH,
TIPUMEHUB IPaBUJIO JJIs1 BEIYMCIEHUs ITPOU3BOJHOM ITpou3Be/e-
HUS ABYX QyHKITHN:

¥ = (c=13)e" 2+ ( —13) (e %Y,

y/ — ex—12 + (X _ 13)€X_12,

u, ciefoBaTenbho, y' = (x — 12)e* 12, B Touke x = 12 mpousBoz-
Had MeHAeT 3HAaK C MHUHyca Ha IUTIOC, 3TA TOUKA ABIAETCH e/fH-
CTBEHHO# TOYKOi MUHMMyMa Ha JAHHOM OTpe3Ke, ! HalMeHbIIIe-
r'0 3HaYeHHA Ha 3TOM OTpe3Ke GpYHKIHA JOCTUTaeT 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

fx) = %

T13.2. Haiigute y'(—2), eciu

N 23( '5)(
~ lnl10"
T13.3. Haiigure f'(—6), ecim
_ 6x+8
f(x) = 6"
T13.4. Hatigute y'(—2), eciu
_9
Y=o
T13.5. Haiigure f'(14), ecin
767
f(x) - 1n6 .
T13.6. Haiigure y’(—2,5), ecin
y= 62x+5.

T13.7. Haiigute f/(—18), ecn
) = (x+8)e¥t18,

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

x+3
f(x) = ex—4 :
T13.9. Haiigure y’(2), ecu
73x—5
Y= In7 *
T13.10. Hatigute y’(5), ecin
_ 153¥/15*
~ Inl15 -
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T14.

OTBeTHL:

T14.

T14.

T14.

T14.

T14.

T14.7

T14.

T14.9

T14

.10

O6pa3zel] HalTUCAHUS:

TpenupoBoyHas pa6ora 14
T14.1. Haiigure TOuKy MUHUMYMa QYHKINU
y = (x*—5x+5)e* .
T14.2. HaiizuTte TOUKy MakcuMyMa GyHKIUK

y = (x? —8x+8)e*8.

T14.3. Haiizure TOUKy MUHUMyMa QYHKIIHI
y = (x?—15x+15)e* 1,
T14.4. Halizure TOYKy MakcHMyMa QyHKIIMHI
¥y = (x+3)% ™.

T14.5. Haiigute TOUKy MUHUMYMa QYHKIUK
y=—(x— 4)%ex—4,

T14.6. Hailizure TouKky MakcuMyMa GyHKIUU
y = (x—6)2°.

T14.7. Halizure TOYKy MUHUMYyMa QYHKITIN
y=@-x)e".

T14.8. HaiizuTre TOuKy MakcuMyMa GyHKIUK
y = (x—6)e" ™.

T14.9. Hatizure TOUKy MUHUMyMa QyHKITIN
y = (x?—3)e* 3.

T14.10. HaiiguTe TOUYKy MakcuMyMa QyHKITAU
y = (x> +2x+1)e¥t,
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TpenupoBoyHasa pabora 15

T15.1. HaliguTe HauMeHbllee 3HaYeHe QYyHKIUN
y=84+(x— 7)eX°
Ha oTpe3ke [3; 9].
T15.2. Haiigute Hanbosbliee 3HaYeHUE QYHKIAN
y=(x—11)e!?*+13
Ha otpeske [5; 15].
T15.3. HaiiguTe HaMeHbIllee 3HaYeHUEe QYHKITIH
y=5—(x—3)e*>
Ha otpeske [0; 7].
T15.4. HaiiguTte Haubosbllee 3HaYeHNE GYHKITNU
y = (x—4)%*2
Ha otpeske [1; 3].
T15.5. HatiiuTe HauMeHblIllee 3HaYeHre GyHKITUN
y=2—-(x— 3)2e>
Ha oTpe3ke [4; 6].
T15.6. HaiiguTte HaubosbIee 3HaYeHNE GYHKITNU
Yy =6+ @x—7)%>
Ha oTpe3ke [4; 6].
T15.7. Haiizute HauMeHblllee 3HaUYeHNEe QYHKIIUU
y=4—(x—4)?2%?
Ha oTpeske [1; 3].
T15.8. HaiiguTte HaubosbIee 3HaYeHNE GYHKITNU
y = (x—6)2e8*
Ha oTpe3ke [7; 9].
T15.9. Haiigute HauMeHbIIee 3HaYeHNE GYHKITNU
y = (x?—5x+5)e 2
Ha oTpeske [1;5].
T15.10. Hatigute Haubosblee 3HaYeHNE QYyHKIIAU
y=0@B-x»e!

Ha oTpeske [0; 2].
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Jlorapudmudeckass GyHKIHS.
Pentenus 3aza4 11 u 12 guarHocTUYecKoOi paboThI

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

r_q_2 ' X=5
y =1 > Tey ="

[TpousBogHas MeHsET 3HAK B €IMHCTBEHHON TOUKe X =5, IpuueM
3HaK MIPOM3BOZHOU B 3TOM TOUYKe MeHseTcs ¢ MUHyca Ha IUTIOC.
CrnezoBaTebHO, 5Ta TOYKA U ABJISIETCA €IUHCTBEHHOM TOUYKOM
MHHUMyMa JAaHHOU QYHKIIUH.

Omeem: 5.

12. Haiizure Hanbosbliee 3HaYeHUE QYyHKIUN
y=5—7x+7In(x+3)

Ha oTpeske [—2,5;0].
Pemrenue. Haiiziem IpOU3BOAHYIO ZAaHHON GYHKIIUN:

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

[TpousBogHAA MEHSET 3HAK B €JUHCTBEHHOU TOYKe X = —2, MPU-
4yeM 3HaK IIPOU3BOJHOM B 3TOM TOUKe MeHseTcs C IUTIoca Ha MU-
Hyc. JTa TO4YKa fABJAeTCA €JUHCTBEHHOM TOYKOM MaKcUMyMa Ha
JJAaHHOM OTpe3Ke, ¥ HauOOJbIIEr0 3HAYEHUS HA 3TOM OTpe3Ke
bYHKIIUA ZOCTUTaeT UMEHHO B 3TOM Touke. Haiizem HambosbIee
3HAYEHUE:!

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

Omeem: 19.
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T16.1.

T16.2.

T16.3.

T16.4.

T16.5.

T16.6.

T16.7.

T16.8.

T16.9.

TpeHupoBouHas pabora 16

Hatigute f'(7), ecnn

f(x) =28Inx.

Hatizure y'(—7), ecim

y =15In(x+10).

Hatigure f'(5), ecan
f(x) =1In(6x —5).

Hatizute y’'(5), ecnu

Haiigure f'(—4), ecin

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

Hatigute y’'(5), ecin
y = 3xIn(x—4).

Hatigure f'(—2), ecin

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

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

T16.10. Haiigure y’(6), ecnn

y= 5x2+%—610g7x.
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OTBeTHL:

TpeHupoBouHas pabora 17

|
|
|
|
|
|
i
T17.1 i T17.1. HaiiauTe Touky MakcuMyMa GyHKIUK
|
i y =2Inx—5x+7.
|
|
T17.2 i T17.2. HaiifuTe TOYKy MakcuMyMa GyHKIUHI
|
' y=In(x—8)—x+5.
|
|
T17.3 i T17.3. HaiizuTe TouKy MUHUMyMa GyHKIIUM
|
' y=x—-In(x—-7)+7.
|
|
T17.4 i T17.4. Haiigure TOuKy Makcumyma GpyHKIUM
|
: y =4In(x—3)—2x+3.
|
|
T17.5 | T17.5. Haiigure TouKy MUHMMyMa QYHKIMN
|
! y =2x—5In(x—7).
|
|
T17.6 | T17.6. Haiizute TOuKy MakcuMyMa QyHKIIUH
|
\ y =18Inx—x%
|
|
T17.7 i T17.7. Haiiaure TOYKY MUHUMYMa GYHKIIUA
|
| ¥y =2x—7In(x—8)+5.
|
|
T17.8 i T17.8. Haiigure TOUKy MakCUMyMa GyHKITUM
|
: y =In(x+5)—5x+5.
|
|
T17.9 i T17.9. Haiigure TOYKY MUHUMYMA GYHKIHM
)
! y = (x—3)?—8Inx.
|
|
T17.10 i T17.10. Haiigute TOuKy MakcuMyMa GyHKIUN
|
! y:61nx—(x—2)2.
i
|
|
|
|
|
|
|

O6pa3zel] HalTUCAHUS:
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TpeHupoBouHas pabora 18

T18.1. Haiizure HanMeHbllee 3HaYeHe GYHKIIUA

y =5x—In(x+ 5)° Ha oTtpeske [—4,5; 1].

T18.2. Haiizute Haubosnbllee 3HaYeHNEe QYHKINU

y = 3In(x+2)—3x+10 =Ha oTrpeske [—1,5;0].

T18.3. Haiigute HauMeHblllee 3HaYeHUE QYHKIIUN

y= —x?420x—18Ilnx Ha otpeske [0,1; 8,1].

T18.4. Halizute Hauboblee 3HaueHUE QYHKITUU

y=7—-7x+In(7x) Ha oTpe3ke [1—13, %]
T18.5. Haiigute HauMeHbIlIee 3HaYeHUE GYHKINU

y = x*—2Ilnx+1 Ha orpe3ke [0,3; 3,3].
T18.6. Haiizute Hauboblee 3HaueHHE QYHKIIMU

y =In(13x) —13x+13 Ha oTpe3ke [%, %] .

T18.7. HalizuTe HauMeHblllee 3HaUeHUE QYHKIINHI

y=3x>*—11x+5Inx+7 Ha oTpeske [11' 13]

T18.8. Haiizute Hauboblee 3HaueHUE QYHKIINU

y =7-Inx+5x—2x*> Ha oTpeske [%, %]

T18.9. Haiizure HauMeHblIlee 3HaUeHUEe QYHKIUU

y = 3x2—-10x+4Inx Ha otpeske [0,8; 1,2].
T18.10. Haiizure Hanbosnblee 3HaYeHre GYHKIIUA

y=3—-x*+7x—5Ilnx Ha oTpeske [%, %]
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OTBeTHL:

T18.1

T18.2

T18.3

T18.4

T18.5

T18.6

T18.7

T18.8

T18.9

T18.10

O6paser HaTMCAHYS:



OTBeTHL:

J11.1

J11.2

J11.3

m.4

1.5

1.6

m.7

.8

O6pa3zel] HalTUCAHUS:

JduarHoctudeckas pabora 1

J1.1. HaiiguTte TOUKy MUHUMYMa QYHKIUN
y=7+12x—x°.

J1.2. Haiizure Haubosnblilee 3HavyeHe QYHKIUN
y=x>-3x+4

Ha otpeske [—2; 0].

J1.3. HaiiguTe TOUYKy MakcuMyMa QyHKITAN

y= 1?6+x+3.

[1.4. Halizute HavMeHblllee 3HaUeHUe QYHKIINU
_ .36
y=x+ X

Ha otpeske [1;9].
[1.5. Haiigure TOYKy MUHUMYyMa QyHKIIUN
2. 3
y=3x2-2x+1

J1.6. Haiizure Hanbosnbliiee 3HavYeHe QYHKIIAN

W

y =3x—2x
Ha otpeske [0; 4].
[1.7. Hatizute TOUKy MakcuMyMma QyHKITIH
y = (2x—3)cosx—2sinx+5,
[IpHHAZAJIEXAIIYIO0 IPOMEXYTKY (O; g)
[1.8. Haiizute HauMeHblllee 3HaueHHe QYHKIIUU

y = 6sinx—9x+5
3n
Ha OTpe3Ke [—7;0].
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JAuaznocmuueckas paboma 1

J1.9. Hatizure TOUKy MUHUMyMa QyHKIMHI
y = (x—=7)e".
[11.10. Haiizure Hanbosblee 3HaYeHUe GYHKIIUA
y = (x—9e"
Ha oTpeske [—11;11].
J1.11. HatizuTe TOYKy MakcuMyMma QyHKITUN

y =Inx—2x.

J1.12. HalijuTe HauMeHblIlee 3HaYeHUE QYHKIUN
Yy =4x—4Inx+5

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

1.9

1111

O6paser HaTMCAHYS:



OTBeTHL:

J12.1

J12.2

112.3

2.4

J12.5

12.6

n2.7

2.8

J12.9

Ob6pa3zel] HalTUCaHUI:

JuarHoctudeckas pabora 2

[2.1. Halizure TOYKYy MakcUMyMa QyHKIIIHI

3

y=5+4x—7.

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

Ha otpeske [—3; 3].

[12.3. HaiizinTe TOYKY MUHUMyMa QYHKIIIHA

y=E 1 xta0.

[2.4. Hatizute Haubombilee 3HaYeHNe QyHKIINT
y=x+ % +4
Ha oTpeske [—4; —1].
[12.5. Halizure TOUKy MakcuMyMa GyHKIINI
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,
TIpUHAJJIEXaIIYI0 IPOMEXYTKY (O; g)
J12.8. Hatiaute Haubosbliiee 3HaueHre GyHKIINMU
y =12cosx+6v3x—2vV3m+6
Ha OTpe3Ke [0; %] .

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

[2.10. Haiizute Hambosblnee 3HaueHUe QYHKIIUU
Yy =4+ (x—5)e’*
Ha oTpeske [1; 8].
J2.11. HaiijuTe TOUKy MUHUMyMa QyHKITAN
y=x—7lnx+6.

[12.12. Haiigute Haubosnbliiee 3HauYeHre GYHKIIUU
y =5lnx—-5x+7
Ha otpeske [0,7; 1,7].
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OTBeTHL:

712.10

J12.11

J12.12

O6paser HaTMCAHYS:



OTBeTHL:

A3.1

3.2

A3.3

3.4

A3.5

713.6

A3.7

3.8

A3.9

O6pa3zel] HalTUCAHUS:

JunarHoctuyeckas pabora 3

[13.1. Haiizute TOUKy MUHUMYyMa QYHKIUK

3
=X _gy_
y=3-9%-7
[13.2. HalizuTe Haubosblee 3HaueHHE QYHKIIUU
y=9x%—x°

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

y= §+x+9.

[3.4. Hatizute HauMeHblllee 3HaYeHNe QYyHKINHI
— ey 8
y=x+ X +8
Ha oTpe3ke [4; 16].

[3.5. Haiizute TOuky MakcuMyMa GyHKIUK

y= 2+5x—%x\/§.

[13.6. HalizinTe HavMeHblllee 3HaYeHNE QYHKITUU
y=xv/x—12x+11
Ha oTpeske [36; 81].
[13.7. Hatizute TouKy MUHUMyMa GYHKIIUN
y = 2cosx +sinx — x cos x,
TIpUHAJJIEXaIIYI0 IPOMEXYTKY (% ; n).
[13.8. Haiizute Haubosblee 3HaueHUE QYHKITUU

y=11x—5cosx+2
s
Ha OTpe3Ke [—5;0].

[13.9. HatizuTre TOYKYy MakcUMyMa QyHKITIH
y = (x+8)eb ™,

42



Juaenocmuueckas paboma 3

[13.10. Haiizure HauMeHblllee 3Ha4eHUe QYHKIIIU
y = (x+4)e*t

Ha oTpeske [—9; 9].

[13.11. HaliguTe TOYKy MUHUMYMa GYHKITUU
y =2x—5Inx+3.

[13.12. HaiiguTe Haubosbllee 3HaYeHUE QYHKITNH
y = In(x+3)% —3x

Ha oTpeske [—2,5; 2,5].
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OTBeTHL:

713.10

J13.11

A3.12

O6paser HaTMCAHYS:



OTBeTHL:

Ji4.1

J14.2

J14.3

4.4

J14.5

J14.6

4.7

J14.8

J4.9

O6paser; HaUCaHUA:

Juarnoctudeckas pabora 4

J14.1. Hatizute TOYKYy MakCUMyMa QyHKITIH
y=x>-5x*+7x—5.
4.2, HalizuTe HanMeHbIllee 3HaYeHUE QYHKITIH
y=x>-3x*>+2
Ha otpeske [1;4].
[14.3. Hatizute TOYKy MakcUMyMa QyHKIIIHI

_ x*+4225
=g

[4.4. Hatigute Haubosbllee 3HaYeHUE QYyHKIIUU

_ x*+25
S

Ha oTpeske [—10; —1].

J14.5. Hatizute TOYKy MUHUMyMa GYHKITUU

y= %x% —3x+5.
J14.6. Hatizute Haubosbllee 3HaYeHE QYHKITNH
y=27-x)Vx
Ha otpeske [1; 16].
[14.7. HaliguTe TOYKy MaKcUMyMa GYyHKITUU
y =3 —4sinx — (5—4x) cosx,

( T
MIpUHA/JIeXKaLlyI0 IPOMEXYTKY | O; 5).

[14.8. Halizute HanMeHbIllee 3HaYeHUE QYHKITNH
y =2sinx+7x—11
Ha oTpeske [0; 37].
[14.9. Haligute TOuky MUHUMyMa GYHKIIUN
y = (x+5)e* .
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JAuazHocmuueckas paboma 4

[14.10. Halizute HaubobIee 3HaueHUE QYHKITUU
y=(8- x)e<~7
Ha oTpeske [3; 10].
[14.11. HaiiguTte TOUYKy MakCUMyMa QYHKINU
y =In(x+2) —x+3.
[14.12. Haiizute HauMeHblllee 3HaueHUe QYHKINU
y =2x—2In(x+3)+3

Ha oTpeske [—2,5; 1].
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OTBeTHL:

714.10

J14.11

n4.12

O6paser HaTMCAHYS:



OTBeTHL:

5.1

A5.3

As5.4

J15.5

Aas.7

A5.8

715.9

O6pa3zel] HalTUCAHUS:

JuarHoctudeckas pabora 5

[5.1. Haiigure TOYKy MUHUMYyMa QyHKIIUN
y =7+12x—x°.

5.2, Haiizure Hanbosnblilee 3HavyeHre QYHKIUN
y=x>-3x+4

Ha otpeske [—2; 0].
[5.3. Haiizute TOuky MakcuMyMa GyHKIUH

y= 1?6 +x+3.
[5.4. Halizute HauMeHblllee 3HaUeHUe QYHKIUK
_ .36
y=x+

Ha otpeske [1;9].
[5.5. Haiigure TOYKy MUHUMYyMa QyHKI[AN

2. 3
y= §x2—2x+1.

J15.6. Haiizure Hanbosnbliiee 3HaYeHe QYHKIIAN

W

y =3x—2x
Ha otpeske [0; 4].
[15.7. Hatizute TOYKy MakcuMyMma QyHKITIH

y = (2x—3)cosx —2sinx+5,
MIpUHAZAJIEXAITYIO0 IPOMEXYTKY (O; %)
[15.8. Hailizure HauMeHblIlee 3HaueHUe QYHKIUK
y =6sinx—9x+5

Ha OTpesKe [—3777:; 0] .
[5.9. Hatizure TOuKy MUHUMyMa QyHKIINHI

y = (x—7)e".
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JAuazHocmuueckas paboma 5

[15.10. Haiigure Hanbosblee 3HaYeHUe GYHKIIUA
y= (X _ 9)610—X

Ha oTpeske [—11;11].

J15.11. HatizuTe TOYKy MakcuMyMma QyHKITUN

y =Inx—2x.

[15.12. HatijuTe HanMeHblIlee 3HaYeHUE QYHKIUN
Yy =4x—4Inx+5

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

715.10

J15.11

O6paser HaTMCAHYS:



OTBeTHL:

10

11

12

O6paser; HaUCaHUA:

§ 2. BeryucieHue HAaMOONBIINX U HAUMEHBIINX
3HaYeHU# QyHKIMI 6e3 MpuMeHeHUs
MPOU3BOAHOM

JluarHocTu4eckas pabora

1. HatizuTe HauMeHblllee 3HaUeHNUEe QYHKIUK

y=+v/2x—3+1/3x—2.
2. Hatiziite Hanbosbliee 3HaYeHe QyHKINU

y =log,(1 —x—=x%.
3. Haiizure Hambosblllee 1 HAUMEHbIIee 3Ha4eHUsA QYHKITUU
y=9"—2.3" mHaorpeske [—1;2].
4. Hatigute Haubosblllee M HaWMeHbIIIee 3HAYeHUA QYyHKIUN
y = 2sinx — cos 2x + cos? x.
5. Haiizute Haubosnbliiee 1 HAMMeEHbIIIee 3HaYeHUS QYHKITUU
_ 4x-1
Tox2-2x+2°
6. Hailizute Haubosblee 3HaueHHE QYHKINU
. x*+1
T2+ x+1°
7. HatizuTe HavMeHbIllee 3HaYeHre GYHKITUN
y= 32x—1 +4- 33—2x'
8. HaiiziuTe HavMeHblllee 3HaYeHNE QYHKITUU
y =[x —x|+|x+1].
9. Hatizute Haubomblee ¥ HaUMeHbIIee 3Ha4eHNUA QYHKIINN
y = sin3x +cos3x — 2.

10. HatizuTe HauMeHblllee 3HaUeHUE QYHKIUK
y=vVx—32+1+(x—2)%+4.
11. Hatizute HaubosbIllee 3HaYeHe GYyHKITUN
y=2x+vV1-4x%
12. HaiifuTe HauMeHblilee 3HaYeHUE GYHKITUU

\/4x4—3x2+9—\/4x4—8x2+9
y=10g0’5( X )

Ha uHTepBase (0; ).
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Memooduueckue pexomeHdayuu

MeTomuueckue peKoMeHAanuu

ANTOpUTM HaxXOXJeHUs HanOoIbIIero ¥ HauMeHbIIero 3HaueHUH HellpephIBHOM Ha OT-
pe3ke QyHKIUU (KaK, BIPOYEM, W JIIOOOU APYrol ajJrOPUTM) HE ABJIAETCS €JUHCTBEHHBIM
crioco60M peleHus IIpeIoKeHHON 3azau. MOXXHO, HallpuMep, HccIeoBaTh GYHKIUIO Ha
MOHOTOHHOCTH Ha JAaHHOM OTpe3Ke U, UCXOASA U3 3TOTO UCC/IeA0BAHNA, HANTH HaubosbIee
U HauMeHblllee 3HaYeHUs. JIys1 TOro 4YToObl HAlTH HauboIbllee U HaUMeHblIlee 3HAYEHUS
JIMHEWHON WM KBaZIpaTUYHON (QYHKIMM Ha OTpe3Ke, BOBCe He 06s3aTebHO IMPUMEHATh
aJrOPUTM HCCIeZOBAHNSA GYHKINUY C ITOMOIIBIO IPOM3BOAHOM: JOCTATOYHO OI'PAHUYUTHCS
W3BECTHBIMHU CBOMCTBAaMMU JIMHEHHON U KBaZpaTUIHOU GyHKUMH. st PyHKIUU y = —7x + 3
HauOOIBIINM ¥ HAUMEHbBIIUM 3HAYeHUAMU Ha oTpe3ke [—1; 2] 6yayT COOTBETCTBEHHO YKC-
nay(—1)=10u y(2) = —11, Tak kak GyHKIUA YORIBAeT Ha JaHHOM OTpe3Ke. [Ipu BeruucIe-
HMU Hau6OMbIIEro ¥ HauMeHbIIero 3HadeHuil GyHkuu y = x — 2x — 5 Ha oTtpeske [0; 7]
MO)XHO TIOCTYNIUTh CJIEAYIOMUM 00pa3om. Abciycca X, = 1 BEpIIUHBI Mapaboiel, sBIISIO-
meiica rpaduKOM KBaZpaTU4IHOM GyHKIMU y = X2 — 2x — 5, IpUHAAIEXUT oTpesky [0; 71,
[I03TOMY HauMeHbIIET0 3HaUeHUA 3Ta QYHKINA AOCTUTaeT B TOUKEe Xy =1 (3TO 3Ha4YeHHeE:
y(1) =—6), a HauboIBIIIETO — B TOM U3 KOHIIOB oTpe3ka [0; 7], KoTophiii Hauboiee yaaaeH
OT X, T. €. IIpX X =7 (9TO 3HA4YEHUe JIETKO BRIYUCIUTE: ¥ (7) = 30).

YroObl HaliTH HauboJbIlee U HAMMeHbIlee 3HaYeHUs QyHKIUKU y = 2sin3x + 1 Ha oT-
pe3ke [2000; 2011], ZoCTAaTOYHO 3aMETUTD, YTO AJIMHA JAHHOTO OTPe3Ka OOJblle IIeproAa
byHKIMM U, clieZloBaTeNbHO, HauOOoJIblllee U HAUMeHbIIlee 3HaYeHUA Ha QYHKIUU HA JaH-
HOM OTpe3Ke PaBHBI COOTBETCTBEHHO 3 M —1 — HaubOOIbIIEMY ¥ HAMMEHbBIIEMY 3HAYEHUSIM
byHKIIMY Ha Bcell obnacTu ompezeneHus. PellleHre 3aaqul ¢ MpUMEHEHUEM aJITrOPUTMa
B JAaHHOM CJIy4ae OKQXKETCS CYIIeCTBEHHO OoJIee JONTUM U CJIOXKHBIM.

Hatizem Tenepb Haubosbliee 3HaYeHHE 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 IIPU X > 5 BTOPOM MOAY/Ib «pacKpPBIBAETCSI»
CO 3HAKOM «IUTIOC» U TIPU JIFOOOM «PacCKPBITHH» OCTAJIbHBIX MOAYIEH KO3()OUIIMEHT IIPU X
OyZieT OTpULIATENbHBIM, TaK Kak 3 — 11 £ 2 — 5 < 0. AHaJOruyHO mpu X < 5 BTOPOU MO-
ZIYJIb «PACKPBIBAETCS» CO 3HAKOM «MUHYC», U IIPU JIFOOOM «PaCKPBITUN» OCTAIBHBIX MOZYIe
koabduUIMeHT IpU X OyAET MOMOKUTETbHBIM, TaK Kak +3 + 11 +2 — 5> 0. 3HauyuT, rpadpuk
OYHKIIMU COCTOUT U3 YacTell (OTPe3KOB WIU Jydeil) IpaAMBIX Yy = k;x + b;, rae k; > 0 mpu
x <5wu k; <0 npu x> 5. [ToaToMy Ha npoMeXxyTke (—o; 5] gaHHasa GyHKUIMA BO3pACTaeT,
a Ha IIpOMeEXYTKe [5; 4+) y6rIBaeT, ¥ CBOEro HanboIbIIero 3Ha4eHNsI OHa JIOCTUTaeT B TOU-
Ke x =5. Oto 3Hauenue paBHO y(5)=3|5+4|—11|5—-5|+1]2:-5—-17|—5:5—-9=0. Kiio-
YOM K peIleHHI0 3TOH 3aaul IIOCTYKIIO TO, 9YTO MOZYJb K0addHIleHTa IPY lTepeMeHHON
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§ 2. BoluucneHue HaubONbWUX U HAUMEHbLWUX 3HAUeHUTl 6e3 npou3godHoll

V OHOT'O M3 CJIaraeMbIX OKa3asics OosbIie 000 KOMOUMHAIUA CyMM U Pa3HOCTEN OCTasIb-
HBIX TaKUX KO3GOUIMEHTOB. DTO ITO3BOINJIO C/IeIaTh BEIBOJ O IIPOMEXYTKaX BO3pacTaHUA
U yopBaHUA QYHKOWU. B ToOM ciiyyae, ecii 3HaK Takoro Koa¢pQHUIMeHTa ONpeAesseTcs
OZTHO3HAYHO, pellleHe MOXET OKa3aThCs ellle MpOIIe.

[Ipexzie 4eM NEPEXOAUTh K CHUCTEMATUYECKOMY H3JIOXKEHUI0 METOJOB BBIUMCIEHUS
HaubONBUINX U HAWUMEHBIIUX 3HaueHUU (yHKUUM 6e3 IMpUMeHeHMs IIPOM3BOAHOM, pac-
CMOTPHUM ellle OAWH IprMep: HalZieM HauMeHblllee W Haubosblilee 3HAYeHUA QYHKITIH
y =2|x — 2|+ 3|x — 3|+ 4|x — 4|+ 5|x — 5| + 15x + 16 Ha oTpe3ke [0; 6]. 3ameTuM, ITO TIpU
JI060M «PaCKPBITUN» MOAYJIEH KO3QPUIINEHT IpU TepeMeHHOM OyeT MOI0KUTETbHEIM, TaK
kKaKk +2+ 3+ 4+ 54 15 > 0. 3Hauurt, rpaduk GyHKIUM COCTOUT U3 YacTeil (OTPE3KOB WIU
Jydeii) mpsaMbIX ¥ = k;x + b;, tae k; > 0. CnenoBaTenbHO, JaHHas QYHKIIMA BO3pACTaeT Ha
Bcell YMCIOBOM MPAMOIL U, B YaCTHOCTH, Ha oTpeske [0; 6]. [losTomy

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

IIpuMeHeHMEe CBOMCTB QYHKITHIMA.
Pemnrenue 3az1a4 1—6 AuarHoctTu4yeckoii paboThl

MOHOTOHHOCTBH U OI'paHUYIEHHOCTD

[Tpy BRIYMCIEHUH HauOONIBIINX ¥ HAUMEHbBUINX 3HaUYeHUH QYHKIIMI BO MHOI'HX C/Iyda-
X MOXXKHO OOOHUTHCEH 6e3 MpUMeHeHU TPOU3BOJHOM, UCIIONb3ys CBOMCTBA MOHOTOHHBIX U
OTpaHUYeHHBIX QYHKITHH.

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

y=+v/2x—3++/3x—2.
Pemrenue. O6macTs onpezgenenus GyHKuun: D(y) = [%, 00). JanHas QyHKIUA SBIAET-
cs1 Bo3pacTaroleid Ha D(y) Kak cyMMa ZByX Bo3pacTaroliux GyHKIUHA. [ToaToMy

v035(3) =%

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

IIpumep 2 (3azava 2 AUArHOCTHYECKOH paboTel). HaiiznTe Hawbosblliee 3HaYeHUE

byHKIMM
y =log,(1—x—x?).

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

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

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

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

ITpumep 3. HaiiguTte HaubosbIlee ¥ HAUMeHbIIlee 3HAYeHU QYHKITIH

- (%)sin(gcosx).
z

Y Y mw T .
Pemtenne. Mimeem Y < 5 COsX < 5> & Ha OTpeske [—5; 5] GyHKIMA sint sBaAeTCA
BO3pacTaroliei, mo3ToMy

B

. . T .
sm(—E) < SIH(ECOSX) < sin 5,

NI

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

(3) < (@) <) =
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§ 2. BoluucneHue HaubONbWUX U HAUMEHbLWUX 3HAUeHUTl 6e3 npou3godHoll

[pu atom y(x) = %, e cosx =1 & x=2nk, k€Z; y(x)=2, e cosx =—-1 &
& x=mn+2nn,n€Z.

Omeem: max y (x) =2 gocturaeTcs npu x = 7T+ 27n, n € Z; min y (x) = % JOCTUTraeTCA
pu x =21k, k€ Z.

IMpumep 4. Haiigure HauboblIee 3HaYeHNE QYHKIIUN

y=+/5-2x—1/1-2x.

Pemenue. imeem

Y@ = (V5-2x—V1-2x)-

V5—=2x++v1-2x (5-2x)—(1-2x) 4
V5—2x++v/1—-2x V5—2x++v/1I—-2x V5—2x++/1—2x

Nmeem D(y) = (—00; %] u ¢ynkmma f(x) = v/5—2x + +v1—2x aengerca ybrBaromen

Ha (—00; %] (kak cymMa ZByX yObIBaromux GpyHKIUI), caefoBaTeNbHO, f(x) = f (%) =2
mpu x € (—00; %] IMoatomy ¢yHKIMS y(x) = L ABJIAeTCA Bo3pacTaromeir Ha D(y)

f)

1

u y(x) Si =2npu x€D(y).
7(3)

2
Omegem: maxy(x) =y (%) =2.
ITIpumep 5. Haiizute HaubobIllee 3HaYeHUE BBHIPAYKEHUS
z = sin® x + cos® y +cos” x +sin’ y.

Pemenue. MimeeM: sin® x <sin?x, cos® y < cos? y, cos” x < cos? x, sin’ y <sin? y, moaro-
My z < sin®x + cos? y + cos? x + sin® y = 2, IpudyeM 3HaK paBeHCTBA JOCTHIAeTCH, JMIIb
ecu

[sinx =0, sinx =0,
sinx =1, cosx =1,
sin® x = sin? x, Fcosx = 0, { sinx =1, x=2mn, né€lZ,
T
cos’ x = cos® x, cosx =1, cosx =0, x=5+2mk, kez,
. 7 PR AU =

sin’ y = sin”x, siny =0, { siny =0, y=2nl, l€Z,
cos’ y = cos”x siny =1, cosy =1, y=g+2mm, meL.

[cosy =0, siny =1,

| cosy =1 | lcosy=0

(Bcero 4 cepuu nap pelieHuii.)
Omeem: max z(x, y) =2.
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IIpumenerue cgoiicms gyHkyuii. Pewenue 3adau 1—6 duazHocmuueckoil pabomst

3amMeHa nmepeMeHHOH

VHorza Haubosblllee ¥ HaUMeHblllee 3HAa4eHUs QYHKIIMU MOXXHO BBIYHCIUTH, UCIIONb-
3y MOAXOAALIYIO 3aMeHy IlepeMeHHOH. Halizem, HanpuMep, Haubombllee 1 HaMeHbIllee
3HaueHusA QYHKIMHU y = cos2x + sinx Ha orpeske [0; n]. Bocmonb3oBasimuch GopMysoi
ZIBOMHOTO apryMeHTa, MOIY4duM, 9To y = —2sin® x + sinx + 1. IIycTs sin x =t. [To yc1oBKIO
x € [0; 7], moatomy t € [0; 1]. Takum o6pa3zoM, 3azjaua CBOAUTCS K OTBICKAHUIO HAaUOOJIbIIIe-
ro ¥ HauMeHBIIero 3HAYeHUi KBaZpaTUYHoi GyHKIMu y = —2t2 +t + 1 Ha oTpeske [0; 1].
I'padukom sTo¥ GyHKIMU sBIsAeTCsA Tapabosia, BETBU KOTOPOU HallpaBJIeHbl BHU3. AbcIiucca

1
BEPIIMHBI Tapabobl ty = 7 TPMHA/IOKUT OTPE3KY [0; 1]. TToaToMy HauboOsbIIEe 3HAYEHUE
JIOCTUTaeTcs B TOUKe t,, a HaMeHblllee — B TOM U3 KOHLIOB oTpe3ka [0; 1], KoTopbIil Hau-
6osiee yajeH OT TOYKH t, T. €.

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

AHa/IOTUYHO HaxXOKJeHHe MHOXKeCTBa 3HauyeHui QyHKIuMH y = 5cos’x — 3cosx + 1
CBOJUTCS K HaXOXKJEHUIO MHOKECTBA 3HaueHWM QyHKIuu f(t) = 5t2—3t+1 Ha oTpe3-
ke [—1; 1]. HaubosnbIilee 1 HauMeHbllee 3Ha4eHUsT QYHKIMU f (t) ZOCTUTAIOTCI B TOYKAX
t=-1wut=0,3 coorBercTBeHHO U paBHH f(—1) =9 u f(0,3) = 0,55. Takum obpazom,
MHOXeCTBOM 3HadeHui GyHKIMuU y =5 cos? x — 3 cos x + 1 aBasgeTca orpesok [0,55; 9].

Boob1e, ¢ MOMOIIBIO MOAXOAALIEH 3aMeHBl IIEpeMeHHOH pellleHre MHOTHX 33Jad Ha
BBIYUC/IEHE HANOOMBIINX ¥ HAMMEHBIINX 3HAYeHUH GYHKIINU MOXKET OBITh CBEJEHO K UC-
CJIeZIOBaHUIO KBa[paTHOI'O TpexXwieHa Ha HEKOTOPOM IIPOMEXKYTKeE.

(V9
maxy(© =y(3) =3 miny© =y =0.

ITpumep 6 (3azavya 3 AuarHoCcTUYECKOW paboTsl). HalianTe Hamubosbllee U HAaUMEHbB-
mee 3HaueHUA QyHKunu y =9* —2-3% Ha orpeske [—1; 2].
1
Pemenwne. ITycts t = 3. Ilo ycnoBuio —1 < x < 2, o3TOMY 3 <t<9, y=t>-2t.
TakuM o6OpasoM, pelleHHe 33Ja4d CBOAUTCA K BBIYMCIEHHIO HAaWOOJNbIIEro W HANMEHb-
o " 1
1ero 3HayeHuil KBajgpaTWuHOU QyHKimu f(t) =t? — 2t Ha OTpesKe [§ ; 9]. BerBu ma-
pabosel, sABIAIOMIElics rpaduKoM 3TON GYHKIIMM HaIpaBleHBl BBepX, a abclucca Bep-
1 .
UIMHBL t; = 1 IpUHAAJIEKUT OTPE3KY [§; 9], nmoatomy min y(t) =y(1) = -1, a mak-
1.
3>
cUMasJbHOEe 3HaueHHe JOCTUTaeTcsl Ha TOM KOHIle OTpe3Ka, KOTOpHIM Haubosee yaaneH
OT ty, T.e. max f(t) = f(9) =63. Ecu t =1, To x =0; ecnmu t =9, To X = 2. [ToaTromy
1

5;9]

[mlegi]y(x) =y(2)=63, [mli_rzlly(x) =y(0)=-1.
Omeem: [111131%(] y()=y(2)=63, [r_nll;lzll y)=y(0)=-1.
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§ 2. BoluucneHue HaubONbWUX U HAUMEHbLWUX 3HAUeHUTl 6e3 npou3godHoll

ITpumep 7 (3azada 4 guarHocTUdeckou pabotel). Hailiznre Hamubosbllee U HAUMEHb-
nIee 3HaYeHUsA QyHKIUU
¥y = 2sinx — cos 2x + cos? x.

Pemenue. Vcronbaysa GopMyisl cos 2x = 1 — 2sin? x, cos? x =1 — sin? x, mony4aeM, 4To

y= sin® x + 2sinx. Iycts t =sinx, —1 <t < 1. Torga pemnieHue 3a7adyud CBOAUTCA K BHI-
YUC/IEHUI0 HAaU6OMBIIEr0 ¥ HAMMEHbBIIEro 3HaYeHUH KBaJpaTUYHOM QyHKImHU y = t2 + 2t
Ha ortpe3ke [—1;1]. [IycTh t, — abciycca BepIIvHBI Mapabosbl ABAAOIENC rpadUKOM
dynkuuu f(t) =t>+2t, ty=—1, BeTBU napaboIbl HATIPaBJIeHbl BBEPX U, C/I€J0BATENBHO,
Ha [—1; 1] dynximsa f(t) =t + 2t BozpacTaet. [ToaToMy

[gllglg]f(t) =f-D=-1, [@la}ﬁf(t) =f(1) =3.

Ecm t=-1, To sinx=—1 < x:—g+27'm, neZ.Ecmt=1, To sinx=1 <& x:§+2nk,
keZ.
Omsem: rnﬂgxy(x) =3 JocTUTaeTcCAa IIpU X = g + 27k, ke€Z, mRiny(x) = —1 gocturaerca

npu x=—% +2mn, n€Z.

ITpumep 8. Haiigure Haubosblllee ¥ HAMMEHbIIIee 3HAYEHUS PYHKIUU ¥y =6+/2x —3—2x
Ha oTpeske [2; 8].

Pemrenme. Ilycts t = +/2x — 3. T1o ycimoButo 2 < x < 8, moatoMy 1 <t < +/13. Ilpu sToM
2x=t>+3, T.e.

y=6t—t>*—3=—t>+6t—3.

TakuM o6pa3oM, 3azauya CBOAUTCA K BBHIYMCJIEHHIO HAaMOOIBbIIEro ¥ HAaNMEHBIEro 3Haue-
Huil kBagpatwuHol dyHkuuM f(t) = —t> + 6t — 3 Ha oTpesKe [1; v13]. Tpadukom sroit
byHKIIMY ABIAeTCs mapabona, BETBU KOTOPOM HaIlpaBjieHBl BHU3, abcryicca t, BEPUIMHEI
mapaboel paBHa 3. Tak Kak t, € [1 Y 13] , IOJIy4aeM, 4To

[{?Jal_);]f(t) f(3) =6,

a HavMeHblllee 3Ha4yeHue JOCTUraeTcs B TOM M3 KOHIIOB OTpe3Ka [1 54/ 13] , KOTOpBIH Hau-
boJiee yzajeH oOT tg, T. €.
min f(t) = f(1) = 2.
]

[1;V/13

2
Ecm&t=3,’rox=%=6;ecm/It=1,Tox=2.
(0] : mi =y2)=2 =y(6)=6.
meem 1[121;181]1y(x) y(2) ,r[g;asﬁlcy(x) y(©6)

IMpumep 9. Haiigure HambonbIlee ¥ HAUMeHblIlee 3HAaYeHUA QyHKIINHI

y =cosx+44/2—cosx —6.
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IIpumenerue cgoiicms gyHkyuii. Pewenue 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 HAMOOJBIIEr0 M HAUMEHbIIET0 3HaYeHUI KBaZipa-
TraHOM ynKIMH f(t) = —(t — 2)? Ha oTpeske [1; \/§:| . 'padukom aTOi GYHKITUY SABISIETCA
mapabosia, BeTBU KOTOPOM HampasjeHBl BHU3. AbGcuucca t, BepUIMHB Tapabossl paBHa 2,
T.e. ty > v/3. Iostomy Ha [1;v/3] dynkuma f(t) = —(t — 2)* ABIAETCA BO3pACTAIOWIEH.
CiegoBaTesbHO,

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

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

erca npu x =+ 21k, ke Z.

IMpumep 10. HailiguTe HanMeHbIlee ¥ HaUOOblIee 3HaYeHNA GYHKIUK
y =4x+6|x—2| —x? Ha otpeske [—1; 3].
Pemrenne. Mimeem
y=—(*—4x+4—4)+6|x—2| = —(x—2)2+6|x—2|+4.

Tax kxak a’ = |a|?, moxeM 3anucaTh y = —|x — 2|2 4+ 6|x — 2| + 4. IycTb t = |x — 2|. TTo
yeaosuio —1 < x < 3, mostomy O <t < 3. Ilpu stoM y = —t? + 6t + 4, U 3a7a4ya cBo-
JUTCSA K BBIYMCIEHUIO HAaUOOMbIIEro U HaMeHbBIero 3HaYeHUH KBaJApaTUIHON QYHKIINU
f(t) =—t%+ 6t +4 na orpeske [0; 3]. 'paduKoM 3Toit GyHKIMU ABAAETCA Tapabonia, BETBU
KOTOPO¥ HampaBjeHbl BHU3, abciuccea t, BepumHbl paBHa 3. [ToaTomy Ha oTpeske [0; 3]
dyuxrma f(t) = —t2+ 6t + 4 Bo3pacTaer, U, cIe0BaTeIbHO,

ﬁgﬂﬂzmeZQ %gﬂnszwzm.

x=-1,
Ecmmt=0,T0 x=2. Emt=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.

CnezfyeT OTMETUTD, YTO 3aMeHa IlepeMeHHOM MOXKeT CyIleCTBEHHO YIIPOCTUTD pellleHne

3a7layy U B TeX CIydasx, Korga 6e3 IpuMeHeHUs IPOU3BOSHON 060UTHCH yKe HEBO3MOXKHO.
Tak, BbIUMC/IEHNe HAMOOJBINEro U HaWMeHBIIero 3HadeHui QyHKIUM Yy = coSXx sin2x Ha
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§ 2. BoluucneHue HaubONbWUX U HAUMEHbLWUX 3HAUeHUTl 6e3 npou3godHoll

. T o .
OTpE3KE I:_E; E:I C IIOMOIIIbIO 3aMeHbI IeEpeMEHHOM ¢ = SIN X MOXXKHO CBECTH K BbIYMCIIE-

HMIO HaubOMBIIETro ¥ HalMeHBINero sHaueHui QpyHkmu z = 2t — 2t> Ha oTpeske [—1;1].
1 B TOM, U B ZpyroM ciydae Hy>KHO MCIO/Nb30BaTh CTaHAAPTHBIM aIrOPUTM BbIUKCIEHUA
HanOOJBIIETO ¥ HAMMEHBIIETO 3HAYeHNH GYHKINH, 3aZIlaHHOM Ha OTpe3Ke, HO A PyHKI[UU
z =2t — 2t> BeruMcIIeHuA GyAyT CyIecTBEeHHO IIpOIIe.

HccnepoBanue MHOXKeCcTBa 3HaUYeHUH GyHKITUN

B HEKOTOPBIX CIyYassX HAUTH Haubosblee (HaMMeHblIee) 3HaueHHue GyHKIUU ¥ = f (x)
yAaeTcs, KCCIIe0BAB MPYU MOMOIIY JIEMEHTaPHBIX IPUEMOB MHOXKECTBO 3HAUEHUHN (yHK-
uu. B Takux ciaydasx 3aBUCUMOCTh ¥ = f (x) paccMaTpUBalOT KaK ypaBHEHNE OTHOCHUTEIb-
HO MEPEMEHHOM X C MapaMeTpPOM Yy U HaXOAAT Haubosbliee (HaWMEHBIIEE) 3HAUYEHUE Y,
IIpYU KOTOPOM 3TO YpaBHEHUE NMEET PEIIEHUS.

ITpumep 11 (3agava 5 AuarHoCcTUYECKOU paboTel). HaliauTe Hambosmbliee 1 HAUMEHb-
nIee 3HaYeHUsA QyHKIUU

. 4x-1
Y= X axy2 @

Pemenue. Obmacth onpezenenus ¢yHkiuu: D(y) =R. Paccmorpum (1) Kak ypaBHeHUE
OTHOCUTEJIFHO IIeEpeMeHHON X ¢ TapaMeTpoM Y, IIepenucaB ero B Buzie

yx?—2(y+2)x+2y+1=0. )

Eciu y =0, To ypaBHeHue (2) cTaHOBUTCA JUHENWHBIM. [Ipu aTOM X = % [TycTb Temepb

y #0. YpaBHeHue (2) uMeeT peUIeHUs B TOM U TOJbKO B TOM CJIydae, €CJIU €ro AUCKDHU-

MuHaHT D HeoTpunaTeneH. Haiizem % =(y+ 2)% — yR2y+1)= —_y2 +3y+4=20, T.e.

¥?2 -3y —4<0 & —1<y<4. Takum o6pasoM, miny = —1, max y = 4. ITpu 3Tom D =0
+2

Ux= yT Ecmm y=—1, 0 x=—1; ecmu y =4, TO x = %

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

ITpumep 12 (3azava 6 AMarHOCTUYECKOW paboTwl). HaliauTe Haubosbllee 3HaYeHHUE
byHKIIMH
. x*+1
YTl ixt1 3
Pemenne. O6nacts onpegenenusa ¢oyukiuu: D(y) =R. Paccmorpum (3) kKak ypaBHEHUE
C TIepeMeHHOH X U IapaMeTpoM Y, TlepelrcaB ero B BU/Je
y-Dx*+yx+y—-1=0. 4

1 o 1
Ilpu y = 5 YpaBHeHue (4) ctaHOBUTCS TUHENHBIM. B 3TOM citydae x = 1. [IycTh y # 3 VYpas-
HeHUe (4) VMeeT pellleHus B TOM U TOJIbKO ToM ciydae, ecnu 0 < D, rae D — AMCKpUMUHAHT
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IIpumenerue cgoiicms gyHkyuii. Pewenue 3adau 1—6 duazHocmuueckoil pabomst

3TOTO ypaBHeHwUs, paBHbIi y2 —4(2y —1)(y — 1) =—7y% + 12y — 4. imeem D > 0, ecu

< 6+2ﬁ_

7y2—1zy+4so=>6‘—§ﬁsy >

64+2v2 1 _6+2\/§ _ ___ Yy
= >2.H03Tomymaxy— 7 .HpI/IBTOMD—OI/IX——z(zy_l),

OueBUIHO, 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 UMEET ZOCTATOYHO HpOCTOfI BU/ (HaHpI/IMep, ABJIAETCA
KBaZApaTHBIM OTHOCHUTE/IbHO X).

ITpumep 13 (3azaua 12 guarHocTudeckoi paboTsl). HatiimTe Hanbosbiliee U HAUMEHb-
Iiee 3HaYeHUsA GYHKIIUU

4x -9
y = 5x2—6x+10.
Pemenue. I1ycTh t = #;49—10 Hatizem MHOXXeCTBO 3HaUYeHUH GYHKIUH t. J[JIs1 3TOrOo
paccMOTpUM ypaBHeHUe
tx®—2(3t+2)x+10t+9 = 0. )

O

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

|

ypaBHeHUe (5) MMeeT pellleHUS B TOM U TOJBKO TOM cJy4yae, eCciau =0, rone D — auc-

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

%20 & t2-3t—4<0 & —1<t<4. Takum obpasom, maxt(x) =4, mint(x) =—1. [Ipu
D 3t+2
3TOM ZZOI/IXZ

Bo3pacTaromas, HoaTomy 5 1 <5/ <54 T.e.

.Ecmm t=4, To x= 7. ecm t= —1, o x=1. Janee, ynxuus 5' —

9>

miny() = y(1) =3, maxy()=y(%)=625.

- _ _1 —v(7) =
Omsem: n}lény(x) =y()= 5 mﬂgxy(x) —y(z) =625.
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T1.1

OTBeTHL:

T1.

N

T1.3

T1.4

T1.5

T1.6

T1.7

T1.8

T1.9

T1.10

O6pa3zel] HalTUCAHUS:

TpenupoBoyHas pa6ora 1

T1.1. Hatizute HauMeHbIee Ha oTpe3ke [1; 64] 3HaueHue QyHK-
uu

y=2"43% 14

T1.2. Halizute Haubosblee 3HaueHUE QYHKIIUU

_ 4x+1
Y= oets

T1.3. Haiizute HauMeHblllee 3Ha4eHHe QYHKIIUU
y =V x%+6x+25.

T1.4. Haligute Haubonbliee 3Ha4eHEe GyHKINN

y = 3sin® x +2sin® x +sinx + 1.

T1.5. Haiizure Haubosnblee 3HaYeHre GyHKIIUA

y= 33+4X—4X2

T1.6. HatiziuTe HavMeHbIllee 3HaYeHHE QYHKITUN
y = log; (9x% — 12x +29).
T1.7. Haligute Haubonbliee 3Ha4eHEe GyHKIUN

y=vx+8—+yx—8.

T1.8. HatizuTe HauMeHbIllee 3HaYeHHE QYHKITUN

_ 4’ +4x+7
4x?+4x+3"

T1.9. Hatizute Hanbonbliee 3HaueHe QYHKIIUN

y =cos®*x —sinx+1.

T1.10. Haligute HauMeHbIlee Ha oTpe3ke [5; 10] 3HaueHue GyHK-
JIRZ0%1

y =log z(x—4y/x—2+5).
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TpeHupoBoyHass pabora 2

T2.1. Halizute Haubosblee 3HaueHUE QYHKIIUU
y=48x—x%-7.

T2.2. HaliiuTe HauMeHblllee 3HaYeHne QyHKIUU
_ _2x*—16x+14
YT T o —4x+5

T2.3. HatiznTe HauMeHblllee 3HaYeHNE QYHKIINHI

y=2-9"-3F141.

T2.4. HaiiguTe HauMeHbIlee 3HaYeHNEe GYHKITNU

_ 1
V= a3 —ax—7

T2.5. Hatizute Haubosblllee 3HaueHrEe QYHKITUN
y=V2x?—1-4x>

T2.6. HaiiguTe Hanbosbllee 3HaYeHUE QYHKITIH

y= 8x3 —x®

Ha otpeske [1; 7].
T2.7. Haiigute Haubosbiee 3HaYeHe GYHKIIUH
y=4/2lgx—1-1gx.

T2.8. Halizute HauMeHblllee Ha OTpe3Ke [1; 6] 3HaueHMe (YyHK-
L[UU

y =7|x—3|—2|x+5|—|4x—3|+5.

T2.9. Hatizute Haubosbilee Ha oTpeske [—2; 5] 3HaueHue QyHK-
JIRZ0%1

y = |5x — 4|+ |4x—5|—10x —11.

T2.10. HalizuTe HavMeHblllee 3HaYeHUE QYHKITUU

¥ =10gg 55 (x* +2x +5) +1og, (x* —2x + 7).
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T2.1

T2.2

T2.3

T2.4

T2.5

T2.6

T2.7

T2.8

T2.9

T2.10

O6pa3el] HaTTMCaAHUS:



IIpumeHneHue cmaHOapmMHbLX HepaseHcma. Pewenue 3a0au 7—I12 duazHocmuueckoil pabombl

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

HepaBeHcTBO Koiu Aj1s AByX uncel

HamoMHUM, 4TO JJ15 JTFOOBIX IBYX HEOTPUIIATEIbHBIX YUCET d U b clpaBeAIMBO HEpaBEH-
CTBO, Ha3bIBaeMOE HEPABEHCTBOM MEX/Y CPEAHUM apuPMETHIECKUM U CPEJHUM reOMeTpH-
YyecKUM 3TuX uucen (HepaBeHcTBO Komn):

P> Vab ©

(cpennee apudmeTHyeckoe AByX HEOTPULIATENbHBIX YKCe He MeHbIIIe UX CpeZHEero reoMer-

PHUYECKOr0). DTO HEPABEHCTBO JIErKO MOJIYYUTh U3 OUeBUAHOTO HepaBeHcTBa (v/a — \/B) ’> 0,
BBHIIIOJIHUB BO3Be/leHNe B KBaJpaT U llepeHecsd KBaJpaTHBI KOpPeHb B IIPaBYIO YacTb. 3HAK
paBeHcTBa B popMmysie (6) JOCTUTAETCA B TOM U TOJIBKO TOM CJydae, Korga a =b.

BaxXHBIM cyleZICTBHEM HepaBeHCTBa Komuru sBsieTcs ciefyrolee: i JTIOOBIX ITOMOXKH-
TeBbHBIX YUCE d ¥ b U JII060T0 OTIMYHOTO OT HYJIS JEHCTBUTEIBLHOTO YHUCIA t BEIIOTHAETCS
HEpaBeHCTBO

at+?‘ > 24/ ab, @

b b
IpIYeM 3HAK PaBEHCTBA JOCTUTAETCA B TOM M TOIBKO TOM C/Iy4Yae, KOIZa at =3, T. €. 2= 7
JokaxeMm HepaBeHcTBO (7). [IycTh t > 0. Torza B cury HepaBeHcTBa (6) numeem

by o/gr.l
at+t>2 at--,

= 24/ab mput > 0. 8

~ |

at+

/b
3HaK paBeHCTBA JOCTUTAETCH, €C/IU t = PE
ITycts t < 0. Torma —t >0 u B cuiIy HepaBeHCTBA (8) UMeeM

a(—t)+(_—bt)>2\/ab 2= at+%$—2 ab mput <O. ()]

/b
3HaK paBeHCTBA JAOCTUTAETCA, eClIu t = — e HepasenctBa (8) u (9) MOXXHO 0OBEJUHUTD
B OZIHO HEpaBeHCTBO (7).

Ipumep 14 (3azava 7 amarHoctudeckoi pabotel). Haiigure HauMeHblee 3HAYeHUE
byHKITMN
y — 32X—1 +4_33—2X'
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Pemrenue. Tak kak uuciaa 3° u 4 - 3° HOMOXUTEIbHBIE MpH JIIOOBIX JeHUCTBUTENbHBIX
3Ha4YeHUsX t U Z, IPUMEHUB HepaBeHCTBO (6), Moxyuum

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

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

4.3 o 3o g o x= B
7
4+log, 4
Omeem: n}Rjny(x) =y(%) =12.

ITpumep 15. Haiigure Hanbosbliee 3HaYeHUE QYHKI[AN

_4.M a e ae(—oo-l)
y= 5x_]  Ha MHTepBan s )"
Peirenue.
o xXP—x+1 _ 4x®—4x+4 _ (2x—1)>+3 _ 3
Y=4 "1 T a1 — ax-1 ¥ty

< 0. Bocnionb3yeMcst HepaBeHCTBOM (7) AJisg

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

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

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

3
{Zx—l— =,

2x—-1<0.
y 1-v3
W3 nocneaHel cUCTeMBl HAXOAUM X = 5
Omeem: max_ y(x) =y(1_2‘/§) =—-2+3.
_—
ITpumep 16. Hatliznte HavMeHbIlee 3HAYeHNE QYHKITIH
_ _4sin’x ( 13 .17 )
= Senx_] HaWHTepBane | = 7; =7 ).
Pemenmne.
_ 4sinx—1+1 _ (2sinx—1)@sinx+1D+1
~ 2sinx—1 2sinx—1 -
— 94 1 odinx—14—L
=2sinx+1+5=——7 =2sinx— 1+ 5-——7 +2.
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I[To ycnoButo %371 <x< %7‘5, T. €. % +22r<x< %n + 27, a 3Ha4UT, sinx > % Bocmosnb-

3yeMmcs HepaBeHcTBOM (7) A ciayvas t > 0:

_ 1
2sinx—1

y =2sinx—1+ +2>2\/(251nx—1)-2511 +2=4.

nx—1
Takum 06pa3oM, y = 4, IpUYeM 3HAK paBEHCTBA JOCTUTAETCA TOTAA U TOJbKO TOT/a,

Korga

& sinx =1,

{ (2sinx—1)% = 1,

. 1
sinx > 5
C y4eToM TOro, 4To 1—6371? <x< %7%, MIOIYYUM X = g +2n= gn.
Omeem: min y=y(§7r) =4.
En.lln) 2
6 76

Ipumep 17. HaiizuTe Haubonbllee 3Ha9eHUE GYHKIUN
y=vVx32—x%).
Pemenne. 3ameruym, uro D(y) = [0; %/E] Ipu x € [0; %/5] BBLITIOJIHEHEI, OYEBHUHO,
HepaBeHcTBa X° > 0, 2 — x> > 0. [IpuMeHUM HepaBeHCTBO (6):

42—
2
[MosTomy y < 1, IpuyeM 3HAK PaBEHCTBA JOCTUTAETCS, JIUIIH €CITU

X3 :2—x3,
3 & x=1.
0<x< V2

y=vx32—-x% < =1.

Omeem: maxy(x)=y(1)=1.
ITpumep 18. Hatizute Haubonbllee 3HaUeHUE QYHKIUK
y = logy xlog, % +1 =Hal[1;9].
Pemenue. [Ipu x € [1; 9] cripaBeBE HepaBeHCTBA
logsx >0, logy> > 0.

Bocmionb3yemcst HepaBeHCTBOM (6), BO3BO/ 06€e ero yacTy B KBazpart. Torza

9\ 2
9 log3x+log3; log; 9 2
y=log3xlog3;+1$ — +1= (T) +1=2.
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WTak, y <2, Ipu4eM 3HaK paBeHCTBA JOCTUTAeTCH, JIUIIb eC/IU

log; x = logs %;

1<x<9

& x = 3.

Omeem: r[r11%§<y(x) =y(3)=2.

2
a+b .
3aMeTuM, 4YTO HEpaBeHCTBO ab < ( 5 ) CIIPaBEAJUBO JJis JIOOBIX A€HCTBUTENBHBIX

yucen a u b.

HepaseHcTso |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 IOCTUTAETCA B TOM U TOJBKO TOM Cydae, Koraa ab = 0.

Jloxasath HepaBeHCTBO (10) MOKHO pasaUYHBIMU criocobamu. IIpUBesieM OAVH U3 HUX.
U3 oueBMIHOTO HepaBeHCTBa |a||b| = ab (3HaK paBeHCTBA JOCTUTAETCS TOJIBKO B TOM CJIydae,
KOI/la Yuciia a ¥ b mMeloT OMHaKOBEIE 3HAKH, T. €. Korzaa ab = 0) ciezayeT, 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 TPeOOBAIOCH.
PaccMOTpUM HECKOJIBKO TPUMEPOB Ha IpUMeHeHHe HepaBeHcTBa (10).

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

byHKIMHM
y = |x%—x|+|x+1].

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

Takum o6pas3om, y = 1, mpuyeM 3HaK PaBEHCTBA /JOCTUTAETCA TOJIBKO B TOM CIydae, Korja
OZIHOBPEMEHHO BHITIOJIHEHBI PABEHCTBA

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

y=lx—1+]|x—2|+|x—3|.
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Peinenue. Mimeem

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

IIprUYeM 3HaK paBE€HCTBa JOCTHUI'a€TCA TOrZa X TOJIBKO TOr/Za, Korga

Il
N

& X

|—x+1|+|x-3| =2, (1-x)(x—3) =0,
x=2

2+ x—-2|=2
Omeem: ijny(x) =y(2)=2.
ITpumep 21. Haiizute HauMeHbllee 3HaueHUE QYHKIIUU

log, %‘ +log§(x —-1).

y = |log, x|+
Pemrenue. Obmacth onpezenenus GyHkuu: D(y) = (1; »). [Tpu x > 1 umeem

+ logg(x -1 =

y = |log, x|+ ‘log2§ log, x +log, %’ +log§(x— 1) = 2+log§(x— 1) =2,

IIpr4eM 3HaK paBE€HCTBa JOCTUT'a€TCA TOTZa U TOJbKO TOrAa, Korga

|log, x|+ logzx-l—logZ%

4
10g2§’ =

logg(x —1)=0

4
> log, x-log, = = 0,
PR { 82 825 o x=2.

x=2

Omsem: a}i%y(x) =y(2)=2.

HepaBeHcTBoO |asint+ b cost| < 4/ a2 + b2

HepaseHcTBO
lasint +bcost| < v a®+b> aan

MOXXeT OBITh ZIOKa3aHO PasHBIMHU CIocob6amu, Hamboee pacpOCTPAHEHHBIM M3 KOTOPBIX
SIBJIIETCS BBEZIEHNE BCIIOMOTaTeIbHOTO yIvia ¢

a

\/a2+b2.

sinp = cosp =

b
\/a2+b2’
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IIpu sTOoM
a

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

3HakK PpaBE€HCTBA AOCTUT'a€TCA, JIUIIb €C/IN

sint +

cost

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

Takum obpazoMm, ¢yHkusa y(t) = asint + bcost gocTuraeT HamubOMBIIErO0 3HAYEHUS,

pasHoro 4/ a?+ b2, npu

t=5—p+2nk, kez,

T
Y Ha¥MMeHbLIErO 3HA4YeHWs, paBHoro —+/a®+b?, mpu t = -5 ¢ + 2nn, n € Z, the

b a
—,  COSp = ——.
Jarr P e

ITpumep 22 (3agava 9 guarHocTudeckon paboTsl). HaliauTe Haubosblee 1 HAUMEHb-
1iee 3HaueHus GyHKIUM Y = sin 3x + cos 3x — 2.

sin @ =

Pemrenue. [IpumeHuM HepaBeHCTBO (11) K JaHHOW QYHKITWU:
—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 H}Ril‘l y(x) =—+/2— 2. IIpu aTOoM

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
IOCTUTAeTCA IPH X = — 7 + 57N, n eZ.

IIpumep 23. HaiiauTe Haubombllee 3HaYeHHe GyHKIMHU ¥ =sin x (sin x+cos x)++/2 cos x.
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Pemenue. V13 HepaBeHcTBa (11) cieayet, uTo sinx 4+ cosx < V2. Ho Torza
y = sinx(sinx 4+ cosx) + \/_cosx V2sinx+ v2cosx = \/_(smx—i—cosx) <V2-v/2=2.

TakuM 06pa3om, max y(x) =2. Tlpu aTom

arcsin—=+2nn, n€Z,

\/_

y=T_
T2

T.e.x=%+2nn, nez.

Omeem: mﬂgxy(x) =2 IOCTUTaeTCA IIpU X = % +2nn,neZ.

IMpumep 24. Hailizute Haubosbllee 3HaYeHNE QYHKITNN

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

Pemtenue. /Iy mo6oro x € D(y) MOIydYUM B COOTBETCTBUU C HepaBeHCTBOM (11), 4To

y = sin2x+v cos2x +cos2x+/sin2x <
\/(v cos 2x)% + (4/sin2x)% = 1/ cos2x +sin 2x < V2

Taxkum obpazom, max y (x) = V2. [Tpu saTom

7'C
2x = 5 —arcsin—=+2nn, n¢<x,

2 f
T
T.€e. X = § + n, ne Z. BaMeTI/IM, YTO 9TU 3HAYEHUA X, OYE€EBUAHO, IIPUHAAJIEKAT obacTtu

omnpegeneHUs GYHKIH.
Omeem: max y (x) = V2 gocTHraeTcs mpu x = g +7nn, ne’Z.

HepaseHctso |d|+|b|>|d + b|

HepaseHcTtBO
|@|+|b] > |d+b] (12)
IO CYIIEeCTBY IIPeJCTaBIsAeT COOOM He YTO MHOE, KAK HEPABEHCTBO TPEYTOMbHUKA (CM. pHUC.):
B
a b
AB=|d|, BC=|b|, AC=|d+b|, AC<AB+BC.
A a+b C

3HaK paBeHCTBA JJOCTUTAETCS TOT/IA ¥ TOIBKO TOI/A, KOT/A BEKTOPHL d U b coHarpasie-
HBI, T. €. KOT/]Ja OTHOIIEHUS UX COOTBETCTBYIOIIHUX KOOPAWHAT PAaBHBI MEXAY cOO0¥ M paBHEI
OTHOIIIEHUIO UX JJINH (Mozaynelt).
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ITpumep 25 (3azaua 10 guarHocTrdeckoi paboTer). HalizauTe HauMeHblllee 3HAYeHUE
byHKIMHM

y=vVx=32+1+(x-2)2+4.
Pemrenue. BeezeM BeKTOphl d ={3 —x;1} u T;= {x—2; 2}. Torga
1@l = (x—3)2+1, [b]=+(x—2)2+4,
d+b={1;3}, |d+b|=+v1*+32=/10.

Vcmonb3ys HepaBeHCTBO |d |+ |b|=|d + b|, momyuaem, uyto y(x) = +/10. 3Hak paBeHCTBa
JOCTUTAETCA TOTZAa U TOMBKO Torza, korga d 11 b, T. e. Korza

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

ITpumep 26. HaliznTe HavMeHbIlee 3HaYeHUEe QYHKIIUN
y=vV -2+ (x - 62+ (x— 42+ (x—2)2.
Pemenue. Beegem BekTopel d ={x—1;6—x} u E ={4—x;x—2}. Torga
T+b={3;4}, |d+Db|=V32+42=5

Y B COOTBETCTBHU C HepaBeHCTBOM (12) umeem |d |+ |b| > 5. [loaTomy y = 5, mpuyeM 3HaK
PaBeHCTBa JIOCTUTAETCA TOT/IA U TOJIBKO ToTAa, 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_y 7

a—x 0 4-x

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

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

Omeem: rr%[{iny(x) =y(2)=3V17.
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3aMeTyM, YTO, BBOZS BEKTOPHl d U b, cyeflyeT BBIOMPATh UX KOOPAWHATHI TaKUM 00-
pasoM, 4To6BI KOOPAMHATH BeKTOpa d + b He 3aBHCENH OT mepeMeHHO# x. Kpome Toro,
€c/M KBaZpaThl KaKUX-TO OJHOMMEHHBIX KOOPAUHAT BEKTOPOB d U b SIBIAIOTCA YUCTAME
(xak B mpuMepax 25 u 27), TO 3HaKM 3TUX YHCes JO/LKHBL BEIOMPAThCA OAVMHAKOBBIMU, /I
TOTO YTOGH! GBLIO BEITIOMHEHO YCIOBUE COHAIIPABIEHHOCTH BEKTOPOB d U b. Ecam ske mo6ast
13 KOOPAWHAT BEKTOPOB d U b 3aBHCHT OT x (kak B mpumepe 26), TO cieAyeT HaJOXKUTb
orpaHUYeHNe Ha OTHOIIEHNE JIBYX OZHOMMEHHBIX KOOPAUHAT: 3TO OTHOIIEHNE JJOTKHO OBITh
MOJIOKUTETHHBIM.

HepaBeHcTtBo a - b <|d|-|b]|
HepaseHcTBO -
b <|d|-|b]| 13)
JIETKO CJIeiyeT U3 Ollpe/ieJIeHUs CKaIIPHOTO ITPOM3Be/leHUsI BEKTOPOB:
@b =|d|-|b|cos(d, b) < |d|-|b|.

3HAK paBeHCTBA [JOCTUTAeTCA TOI/JA M TONBKO TOI/a, KOIza cos(d, b)=1, T.e. YTOI MEeXIy
BEKTOpaM# d U b pasen 0 u, ciegoBatenbHo, d 11 b. HepasenctBo (13), kak npaBuio,
MIPUMEHSETCS /JIs1 BEIYUCIEHUS HauOOoJIbIero 3HaueHUA GYHKIMY U UCIONb3YeTCs IPU 3TOM
B KOOpPAWHATHOU dopme.

ITpumep 28 (3azava 11 guarHocTudeckoi paboTsl). HaliguTe Hambosblee 3HaYeHUE
bynxyy y =2x +1/1—4x2.

Pemenne. O6nacth onpezenenus ¢yHkiuu: D(y) = [—%; %] BBezem BeKTOpBI

a={2x;V1-4x?} u b ={1;1}.
Torma
1@ =V4ax2+1-4x2=1, |b|=V124+12=V2, @-b =2x+V1—4x2

B cuy HepaBeHcTBa (13) mmeeM d - b < 1-+/2, mostomy y (x) < +/2, IpudeM 3HAK paBeH-
CTBa JOCTUTaeTcd TOIZA M TOIbKO Torga, koraa d 11 b, T. e. xorga

=2 1—4x? = 4x?, 1
= (=4 .
2x> x>0 2\/5

3aMeTuM, 4TO L €D(y).

22

Omeem: max y) = y(z

f) V2.

EE
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IMpumep 29. Hailizute Haubombllee 3HaYeHNE QYHKINHI

y :x(\/1—9x2+3\/4—x2).

Pemenue. limeem
y = X\/l—i9x2+3xm, D(y) = [—%; %]
BBezieM BeKTOpHL d = {x; \/E} u T)’={\/1_79Xz; 3x}. Torza
y=3-b, |@=vVPt4—x2=2, |B|=vV1i-9x2+0x2=1

U B cuwIy 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 o eD(y).
2

Omeem: - (—_):2.

meem r_nla)lc y)=y ™

3’3

ITpumep 30. Haiigute Haubosbllee 3HaYeHUE QYHKITIH

y= |2x —1|vV2x —1+|x—1|v4x—1

X2
Pemenne. O6snacts onpegenenns ¢yHkuun: D(y) = [%, 00). BBezem BeKTOpPEL

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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— — 2
B cuty HepaBeHcTBa (13) umeem d - b <|d|-|b|=2x2, mosTomy y(x) < 2xi2 =2, mpuYemM

3HAK paBeHCTBA JOCTUraeTCs TOrZa U TOMbKO Torga, koraa d 11 b, T.e.

|2x —1] —9 2x—1)2 _ 4

V2x—1 ’ 2x—1 — " 5
= & x =<,

V4x—1 —9 4x—1 —4 2

lx—1] — (x—1)2

—

1 —
BaMeTI/IM, 9TO IIpH X = 5 BEKTOPEI a U b Taxxe aBngTCA COHAaIIpaB/JI€HHbBIMHA.

Omeem: El}g){)y(x)=y(%) =y(%) =2.

[Ipu ucnonb3oBaHuy HepaBeHCTBa (13) BEKTOpPH d M b ciefyeT BBOAWTH TAKUM 0Opa-

30M, 4TOOHI 1160 |d| 1 |3| He 3aBHCeU OT IepeMeHHoM x (mpumep 28), 1160 OTHOLIEHNE
MOZYy/IeN 3TUX BEKTOPOB OBUIO BEMUYMHOMN MOCTOSAHHOM. Kpome TOTO, ciiefiyeT OTMETHUTh,
YTO €CJTU B YCJIOBUU (WJIU B YCJIOBUSAX) COHAMIPABIEHHOCTH MPUXOAUTCS BHITIOMHATD ZIeTeHUS
Ha BBIpa)KeHHe, coJiepiKaliiee HEM3BECTHYIO, HY)KHO TIPOBEPUTH, HE ABJSIOTCS JIU BEKTOPEI
COHANpaBJIeHHBIMH U B TOM CJIy4ae, KOTZja 3TO BhIpaykeHHe obpalaeTcs B Hy/Ib. Eciiu aToro
He cZleslaTh, TO MOXXHO TOTepsATh penteHue (cM. npumep 30).

AHasornYHO HepaBeHCTBY (13) MOXHO l0Ka3aTh HEPABEHCTBO

T-b=—|dl|bl.

B camowm gerne,

o —

a-b =|d|-|b|-cos(da; b) = —|d|-|b|,

mockonbKy cos(d; b) = —1. 3HaK paBeHCTBa JOCTUraeTcsa TOAbBKO B TOM CIydae, Korga

o —

cos(d; b)=—1, T.e. Korzja BeKTOpEl d U b TPOTHUBOIIONIOKHO HampaeJeHbl. [lomydeHHOe
HEPABEHCTBO MOXKHO KCIIOJIB30BAaTh AJI1 HAXOXKAEHUS HaMEHbBUINX 3HAaYeHUH HEKOTOPBIX
byHKIMH.

Takum obpasom,
—|d|-|b|<d-b <|d|-|b|] wm |d-b|<|d|-|b].

Vcronb3ysi ocielHee HEPABEHCTBO, I0KaXKeEM B KaueCcTBe mpuMepa HepaBeHcTBO (11). Bee-
ZieM BeKTophl m = {sinx; cosx} u 1 = {a; b}. BeluKC/IeHNE AJMH STUX BEKTOPOB HE IIpe/-

craBiser tpyaa: |m|=1, || =+ 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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IIpumenenue cmaHOapmHbLx HepageHcma. Pewenue 3adau 7—I12 duazHocmuueckoll pabombl

Jlyist HepaBeHcTBa asinx + b cos x < v/ a? + b? 3HaK paBeHCTBA JOCTUTAETCS, €CIA BEKTOPBI
M U 1 COHAIPABJIEHBI, T.€. OTHOIIEHNE WX COOTBETCTBEHHBIX KOOPAMHAT PABHO OTHOIIE-

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

. a b
sinx = ———, cosx =

\/a2+b2’ \/az—l-bz.

Jloist HepaBeHcCTBa a sin x + b cos x = — 4/ a? + b? 3HaK paBeHCTBa JOCTUTAETCSA, ECIA BEKTOPHI
M ¥ T TPOTUBOIIONOXKHO HATIPABJIEHHI, T. €. OTHOIIEHNE UX COOTBETCTBEHHBIX KOOPAWHAT
PaBHO OTHOIIEHUIO [[JIMH 3TUX BEKTOPOB, B3ITOMY CO 3HAKOM «MUHYC»:

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

\/a2+b2’ \/a2+b2.

3aMeTHM, UYTO TaKoe I0Ka3aTeabCTBO HepaBeHcTBa (11) mMo3BoIseT U36€XKaTh BBEAEHUA J0-
TIOJIHUTEIBHOTO yIJIa.

Kom6uHUpOBaHUE NIPHUEMOB

B 3akioueHme paccMOTPHUM psJ 3aZad, pelleHHe KOTOPBIX TpeOyeT MpUMeHeHUs He-
CKOJIbKMX W3 OIMMCAHHBIX BhINlE TTPHUEMOB. K TaKUM 3ajadyaM OTHOCATCSA, B YaCTHOCTH, 3a-
Jlay¥ Ha BBIYMCIEHHE HauOOMBITNX M HAUMEHBIITNX 3HAUeHUH BeIpakeHuit (GyHkuuii), 3a-
BUCAIIUX 6osiee YeM OT OJHOMN IepEMEHHOMN.

ITpumep 31 (3azaua 12 guarHocTUYeckou paboTel). HailiinTe HauMeHblllee 3HAUEHUE
byHKIMH

Vaxt—3x2+9—/4x* —8x2+9
y= logo’s( p” ) Ha uHTepBase (0; »).

Pemrenwue. [Ipu x > 0 BeIpaKeHUe 07 3HAKOM JIoTapudpMa, IOM0KUTENBHO, YTO CIeyeT
13 OYEBUTHOTO HEPABEHCTBA

\/4x4—3x2+9 > \/4x4—8x2+9,

PaBHOCHILHOTO HepaBeHCTBy 5x2 > 0. ITycTb

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

Vaxt =349+ Vaxt —8x? +9 \/4x2+%—3+\/4x2+%—8
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IIpumeHneHue cmaHOapmMHbLX HepaseHcma. Pewenue 3a0au 7—I12 duazHocmuueckoil pabombl

B cuty HepaBeHcTBa (8) uMeem

> on/ax?- 2 =12,

2
2 X2

4x* +
X

9 3
TIpUYeM 3HaK PaBEHCTBA JJOCTUIAETCs, UMb ecn 4x% = 2 Hx =1/ 5. Takum obpasom,

Ja+ 2 -3+ /e + %8> V12-3+/12-8=>5.

Orcroza t < 1. @ynkuusa log 5 t ABAeTCA yObIBatomel, oaTomy log, s t =log, s 1=0.

- _ (3
Omsem.{(rﬁg%y(x)—y( 2) 0.

ITpumep 32. Haiizute HauMeHbIllee 3HaUeHNeE BHIPYKEHUA

2=/ (x— D2+ (y — 12+ +/(x— )2+ 2
Pemrenue. BeezeM BekTopel d ={x—1;y—1} u T;= {y —x; —y}. Torma
[@l=Va-1D2+G-D% |bl=v&-y>+y%
T+b={y—1,-1}, |a+bl=y/(-D>+1.
B cuny HepaBeHcTBa (12) umeeM | d | + |F| >|d+ 3|, IIpUYeM 3HaK paBEHCTBA JOCTUTrAETCA,

auwe ecad d 17 b. Takum obpasom, z = /(y—1)>+1>1, npuuem z =1, ectu y =1

uadllb, ciegoBarenpHo, x =1.
Omeem: minz(x; y) =2z(1;1)=1.
ITpumep 33. HaliguTe HauMeHbIllee 3HaUYE€HNME BBIpXKEHUA

2= |x+2y|+ v/ (x—3)2+ (y — 4)2.

Pemenue. Beegem BekTopel d ={x+2y; 0}, F:{B—x; y—4}. Torga

1@l =lx+2yl, b=V (x—-3)2+-42
T+b =1{2y+3;y -4},
1T+b] = Qy+3)%+(y—4)2 = /5y +4y +25.

B cuy HepaBencTBa (12) umeem |d|+ |b| > |d + b|, mpuyeM 3HaK paBeHCTBA [OCTUTa-

eres, mumb ecmn @ 11 b. Takum o6pasom, z = 1/5y%+4y +25. KBagpaTHelii TpexwieH
5y + 4y + 25 monoxuTeNeH Ipy TH060M y (IMCKPUMUHAHT MeHbIITe Hy/lsS U KoappUIIeHT
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IIpumenenue cmaHOapmHbLx HepageHcma. Pewenue 3adau 7—I12 duazHocmuueckoll pabombl

4 _ 2
npu y? TONOXKUTeNeH) U JOCTUTaeT HaUMEeHBIIeTro 3HAYeHUs TIpU y = 55~ "5 ITo Hau-
121 121
MeHblllee 3HaYeHHe PABHO, KaK JIETKO MOACYUTaTh, —=—. [TosTomy 2z = , IpUYeM 3HakK
2 AT 4
PaBEHCTBA /IOCTUTACTCA, JIUIIb €CU Y = —¢= U d 11 b, cmegoBaTenbHO, X = 5
Omeem: minz(x; y) =2 (i —2) 1L
. 3 y 5 b 5 \/g .

IMpumep 34. Haiizute Haubomblee 3HAYeHNE BEIPAKEHNA

z=yV1-x24+xy/3+2y—2y2
Pemenue. Beegem BekTopel d ={y; 1/3+2y —2y%} u b ={4/1—x?; x}. Torza
z2=3-b, |a|—\/y +3+2y— 2y2—\/4 1-y)2 |bl=vV1-x2+x2=1.

B cuny HepaseHcTBa (13) umeem d - b <|d|-|b|, MpUYeM 3HAK PaBEHCTBA JAOCTUTAETCH,

suib eciu d 11 b. Takum o6pasom,

2<VA4-(y-D2<V4=2,

IIPUYEM 3HAK PABEHCTBA JOCTUTAETCs, JIMIIb ecid y =1 u d 11 b, ciiegoBarebHo,

—x2 x =0,
%:% < {3—3x2=x2 = ng'
Omeem: maxz(x; y) :z(g; 1) =2.
ITpumep 35. Haiigure Hanbosblee 3HaYeHUE BBIPAXKEHUS
g =sinx—2cosy +sin(x+y).
Pemrenne. Mimeem
2z =sinx—2cosy+sinxcosy+cosxsiny = sinx(1+cosy)+cosxsiny —2cosy.

B cury HepaBeHcTBa (11) momygaem

sinx(14cosy)+cosxsiny < \/(1+cosy)2+sm ¥,

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

[TosTomy 2 < 4/2+2cosy — 2cosy. Ilycth Tenepp t = 4/2+2cosy, 0 <t < 2. Torza

2cosy =t? — 2. PaccMOTpUM KBaZipaTHbIi TpexuieH f (t) =t — t2 + 2 Ha oTpeske [0; 2]. BeT-
BU Iapaboiel, ABIAIOMENCcA rpadUKOM 3TOTO KBaZPaTHOTO TpeXwieHa, HalpaBieHbl BHU3

73



Ipumenerue cmaHOapmHbLX HepaseHcma. Pewenue 3adau 7—I12 duaznocmuueckoil pabombt
6 L ,
u abciyicea to BEPUIMHEL, PaBHAA 7, IPHHAIEKUT oTpe3Ky [0; 2], cresoBaTesbHO,

max f (t) :f(%) = %

[0;2]
9
[ToaTomy 2z < 7> IPMYeM 3HAK PaBeHCTBA JOCTUTAETCA B TOM U TOJBKO TOM CITy4ae, eciu

OZHOBPEMEHHO 4/2+2cosy = 1 1 HepaBeHcTBO (14) obpamaercs B paBeHcTBO. OTCIOAA

2
cos S
1 y_ 8’
vV2+2cosy = 3,
2 = sinx~§—cosx~§=%, =
sinx(1+cosy)+cosxsiny = 4/2+2cosy 1 /5 1
51nx~§+cosx~T=§
7
7 y=arccos§—7r+27rn, nez,
cosy = —g,
1 kT
1 x:arccos§+(—1) €+7':k, kez,
s sinx(x—arccosE): , & 7
y=7r—arccos§+27'cl, leZ,

NI= N

sinx(x+arccos %) 1 T
= —arccos g + (—1)'”6 +7mm, meZ.

=

Omeem: maxz(x;y) = %

PaccMoTpeHHbIE TTPUMEPHI TTOKA3bIBAIOT, YTO AOBOJBHO OOJIBINOE YMCIO 33Zlad Ha BhI-
YycieHre HaubOMbIIUX ¥ HAMMEHBIIUX 3HAYeHUH QYHKIMH MOXXHO PEIlrTb, He mpuberas
K TIOMOIIY TTIPOM3BOZHOM, a B HEKOTOPHIX CAyYasX TONbKO TaKOU IyTh Y IPUBOJUT K yCIIEXY.
OTMeTHM, YTO TTOPOI MOAOOHBIE 3a/jauM SABIAIOTCSA YacThio 6ojiee CIIOMKHBIX 3a7a4 (Hampu-
Mep, YPaBHEHUH, B KOTOPbIX MUHUMYM JIEBOM YaCTU COBIIAZAeT C MAaKCUMyMOM IIPaBOM,
TIpUYEM pelIeHre «CTaHAapPTHBIMU» IPUEMaMU He MPeCTABISAETCS BO3MOXKHBIM).

Takoro poza ypaBHeHUs, HepaBEeHCTBAa WIU CHCTeMbl YpaBHEHUH BIIOJHE MOTYT BCTpe-
TUTBhCA cpeau 3asaHuii Cl, C3, C5 eAnHOro rocyZiapCTBEHHOI'0 3K3aMeHa 10 MaTeMaTuKe,
MIO3TOMY, PELIUB TPEHHPOBOYHEIE M JUArHOCTHYECKHE PabOThl maparpada, B CMOXKETe
6ojiee yBepEHHO YyBCTBOBaTh cebsl Ha SK3aMeHe.
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OTBeTHL:

TpeHupoBouyHas pabora 3

|
|
|
|
|
i

T3.1. Haiizute HauMeHblllee 3HaueHHe QYHKIIUU \ T3.1
|
y=77%249.7%x 41, :
|

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

T3.3. HaliziuTe HauMeHblllee 3HaYeHNEe QYHKITUU | T3.3
|
|
y = v/x2—2x+2+ Vx2—10x +29. :
|

T3.4. Hatizute Haubombilee 3HaYeHNe QYyHKINHI | T3.4
|
|
y = 31/10— 3x+41/3x + 26. !
|

T3.5. Haiizute HauMeHblllee 3HaueHHEe QYHKIIMU ! T3.5
|
y = \/log(z),75x+1+ \/(logo,75x—3)2+9. i
|

T3.6. Hatizute Haubonblilee 3HaUeHNE QYHKIINHI ! T3.6
|
y = 0,8cosx(3sinx+4cosx) 4+ 3sinx. !
|

T3.7. HatizuTe Haubobllee 3HaYeHEe QYyHKIIUU ! T3.7
|
y=x(2\/16—9x2+3\/9—4x2). i
|

T3.8. Halizute HaMeHblllee 3HaY€HNE BBIpXKEHUA | T3.8
l
z=1/(@2x—1)2+ By —1)2+ v/ (2x—3y)2+9y2. !
|

T3.9. HatizuTe HauboJIbIllee 3HaYEHNE BhIPAYKEHUS 1 T3.9
|
2 =2y —x%—2x+ (x+1)V/3+4y — 82 i

T3.10. Haiizute Hamnbosbllee 3Ha4eHUE BHIPAYKEHUS i T3.10

2 =2cosx —cosy +cos(x—y). i
|
|
|
|
|
|
|
|
|
|
|
|

O6paser HaTMCAHYS:
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T4.

OTBeTHL:

1

T4.

T4.

T4.

T4.

T4.

6

T4.

T4.

T4.

T4.

O6paser; HaUCaHUA:

TpenupoBouHas pabora 4

T4.1. HalizuTe HavMeHblllee 3HaYeHHe QYyHKIUU

12
x2+1

y =3x*+ +4.

T4.2. Hatigute Haubosblee 3HaYeHUE QYyHKIIAN

y= \/x2—7-\/13—x2.

T4.3. HaliguTe HauMeHbIllee 3HaYeHUE QYHKITIH

y = V/x2—6x+10+ v/ x%+10x +50.

T4.4. HaiinguTte Haubosbllee 3HaYeHNE GYHKITUU

y =54/7-3x+124/3x+29+22.

T4.5. HalizuTe HavMeHblllee 3HaYeHHe QYHKIUN

y=Va-D2+x-22+

4/ (x=5)2+ 2x+5)2 - /9x2 — 42x + 65+ 7.

T4.6. HaiiguTe Haubosbllee 3HaYeHUEe GYHKIINU

y= \/4x2—12x+18— \/x2—2x+5— \/x2—4x+5.
T4.7. Haiigute HauMeHbIee 3HaYeHNe QYHKIUN
y = x?+4x+|x*>—2|+|x*-5|.
T4.8. Hatizute HaubosbIee 3HaYeHNe GyHKIIUN

— 90,5+|4x—5|—|x2—3x+1|—|x2+x—4|

y

T4.9. HalizuTe HauMeHbIllee Ha oTpe3ke [—3; 3] 3HaueHUe QYyHK-
185071

y=x*+xVx2+16-9.

T4.10. Halizute HavMeHblllee 3HaYeHNEe BBIpaXKeHUA

z =[2x —3y|+ v 4x2+ (y + 1%
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JL.1.

J11.2.

JT1.3.

J11.4.
U

JI1.5.

J11.6.

J1.7.

J11.8.

J11.9.

JuarHoctudeckas pa6ora 1

Hatizure HavMeHblIlee ¥ HauboJbIlee 3HaYEHUA QYHKIIUN
y =4“+5x+1 naotpeske [—1; 2].
Halizure HavMeHblllee ¥ HabOoOJbIIee 3HAYEHUA QYHKIIUN
y = cos2x —4cosx+4.

HatizuTe Haubosblee 3HaYeHNEe QYHKIIUN
y=+2x—1—4/2x—5.

o T
Hatizure HavMeHblllee Ha OTpe3Ke [0; §] 3HaueHue QyHK-

y = 3sinx+4x+5.

HaﬁﬂHTe HaVMeHbIIee ¥ HauboJIblIee 3SHAYEHUA (by’HKL[I/II/I

y =sinx+44/1—sinx—5.

HatiguTe HauMeHbIllee 3HaYeHEe QYHKIUN
2x% — 4]x|+11
= -1 Ha oTpeske [1; 3].

HatizuTe Haubosblee 3HaYeHNE QYyHKIIUN

_ 4 3.7
Yy = 4/log, xlog, % Haorpeske [5, 5].

Halizure HavMeHblIlee 3HaUeHNEe QYHKIUK
y=7%"249.745% 41,
Halizure HavMeHblIlee 3HaUeHUEe QYHKINU

y = |logs x| + | logs x — 3| +log‘;(26—x).

[1.10. Haiizure HauMeHbIlee 3HaYeHUe GYHKIIUA

y= \/logfws x+1+ \/(logo,75 x—3)2+09.

[1.11. Haiizure HauMeHbIllee ¥ HauOOJIbIllee 3HAYEHUS BhIpaKe-

HHUA

gz = 3(sinx +cosy) +4(cosx+siny).

[1.12. Haiizure HauMeHbIllee U HauboJIbIllee 3HAYEHUS BhIpaKe-

HHUA

. x*(y+1)?2
Tox?-2x+ 1Ry +2y+1)°

z
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J11.1

J11.2

.3

J11.4

J11.5

J11.6

m.7

711.10

.11

/1112

O6paser HaTMCAHYS:



OTBeTHL:

J12.1

J12.2

J12.3

J12.4

J12.5

J12.6

J12.9

712.10

J12.11

J12.12

O6paser; HaUCaHUA:

J12.1.
AR5 051

J12.2.

J12.3.

J12.4.

J12.5.

J12.6.

J12.7.

J12.8.

J12.9.

JuarHoctudyeckasi pabora 2

Halizure HauMeHbllee Ha oTpe3ke [5; 8] 3HaueHUe QyHK-

y=x—-2vx—4+3.
HaiizuTe HavMeHbllee M HAaUOOJIbIee 3HAYEHUA QYHKI[UN
y =2x+3+6|x—1|—x> Haorpeske [—2;2].

HaﬁﬂHTe HaWMeEHbIIIee 1 HaI/I6OJIb].Hee 3HaAYeHUuda (I)YHKHI/II/I
4x -5
=9 x2—4x+5

y
HaﬁﬂHTe HaVMeHblllee ¥ Haubo/IbIllee 3HAYEHUs (I)YHKI_II/II/I

_ 3[/4x+3

TV X241
HatiguTe HauMeHbIllee U HaubosbIllee 3HaYeHUA QYHKITAN
y=1+log,(3y2x—1—-x—1) Haorpeske [1;7].

HaﬁﬂHTe HaVMeHbIIee ¥ HauboJIblIee 3SHAYEHUA (I)YHKI_II/II/I

1 2¢cos x+cos 2x—cos? x
y . ( ) ’

3
Haiizyre HauMeHblIee 3HaUYeHNe QYHKIIUN

y=7"+7
Hatigute Haubosbliee 3HaYeHUEe QYyHKIIUN
y =5sin3x—12cos3x+7.

Haiizinte HaumeHbIee Ha orpe3ke [2,5;3,5] 3HaueHuUe

dyHKIIMN

2 4
y=x 3x+x2_3x+2+2.

[12.10. Haiizute Haubosblnee 3Ha4eHUEe GYHKIIIU

y = 25—|x2—6|—|x2—7|

J2.11. HatijuTe HanMeHblIlee 3HaYeHe QYyHKIUN

y =1g(4-3**34+3.917* —8),

[12.12. Haiigute Haubonbliiee 3HauYeHre GYHKIIUU

y =xsinx+ v 9—x2cosx+4.
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§ 3. ITepBooOpa3Has

JluarHocTU4eckas pabora

1. Haiizure mepBoobpasuyto F (x) a1 GyHKIAU

fao =222,

ecnu F(4) =5. B oTBeTe ykaxure 3HadeHue F(1).
2. HauMeHblllee 3Ha4eHUE TepBooOpa3Hoit F (x) Ay GyHKIMHU

f(x) =x2-2x-3

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

_ 3x3+2
=

£

Ha npoMexyTke (0; +), eci F(1) =2. B oTBeTe yka)xuTe 3Ha-
yenue F(0,5).
4. T'paduk nepBoobpasHoii F (x) A GyHKIH

f=-%

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

5. Haiigure mepBoobpasuyto F (x) i GyHKIUU

11
Jx
Ha npoMmexyTke (0; +), ecnu F(4) = —15. B oTBeTe yKaKuTe

3HayeHue F(9).
6. Hatigute nepBoo6pasuyto F(x) ana GyHKunm

fxX)=—=+2

_ 2
Ha npoMexyTke (0; +), ecnu rpaduk nepBoobpasHO epece-
KaeT npsAMyto y = 2x — 3 B Touke c abcruccoi 1. B oTBeTe yKaKu-
Te 3HaueHue F(8).

79

OTBeTHL:

O6paser HaTMCAHYS:



OTBeTHL:

10

11

12

O6paser; HaUCaHUA:

§ 3. IlepsoobpasHas

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

MPOXOAUT Yepe3 ToUKy (—7; 0). B Kakoii Touke rpaduk mepBooob-
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
f(x) =e"+4x+3,

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

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

flx)=e"+2x+1

Ha oTpe3ke [0; 2] paBHO 2. Haiiite HaMeHbIlee 3HAYEHHE mep-
BOOOPA3HOU Ha 3TOM OTpe3Ke.
11. B kakoii Touke orpe3ka [12;22] mepBoobpasnas F(x) ansa

dyHKIUN

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

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

AOCTHUT'a€T CBOETO HauOOJIbIIEro 3HAYEHHU Ha STOM 0Tpe31<e?
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Memooduueckue pexomeHdayuu

MeToau4YecKHe peKOMEeH/Jaluu

DTOoT maparpad MOCBSIIEH TOBTOPEHMIO TeMHI «[lepBoobpasHas». HalmtoMHHM, 4TO €CIu
byuknua y = f (x) HempepbIBHA Ha HEKOTOPOM MTPOMEXKYTKE, TO CYIeCTByeT TaKast GyHKITUA
F(x), 4TO A1 BCexX 3HAYEHWM MEPEMEHHOM M3 3TOro mpoMexytka F/(x) = f(x). Oynkumsa
F(x) Ha3pBaeTcs nepBoobpas3Hoi A GyHKIMM Y = f (x) Ha ZaHHOM IIpoMexyTke. VIHorza
MIPEAJIOT «JJIsl» OMYCKAIOT W IUIIIYT WJIK TOBOPAT, 4TO F (Xx) AB/NAETCA epBo0O6pasHON QyHK-
uuu f(x).

B Kypce IIKOMBbHOM MaTeMaTUKU pacCMaTPUBAIOTCSA TOMbKO QYHKIIMH, KOTOPhIE HEIpe-
PBIBHBI B JTIF000I TOYKE CBOEHM 06siacTU ompezeeHusa. SHAYUT, AJA KaXA0NW U3 HUX Cyllle-
CTBYeT IepBOOOpa3sHasi, HO HYXKHO NMOHHWMAaTh, YTO €CJU 06JacTh onpeZeneHus GpyHKIUU
COCTOUT, HAIIPUMeEp, U3 JBYX IMPOMEXYTKOB (Ha Ka)KIOM M3 KOTOPBIX QYHKIMS HEIPEPHIB-
Ha), TO NMepBOOOpA3HBIE HA ITUX ITPOMEKYTKAX MOT'YT UMETh PA3JIMYHbBIN BU/.

W3 CBOHCTB TPOU3BOAHOM cieAyeT, uTo eciu F(x)— mepBoobpasHas Aud QyHKIUU
y = f(x) u C —Ipou3BOIbHOE AEeHCTBUTENBHOE YUCIO, TO F(x) + C Takke 6yAeT mepBo-
obpasHoit g1 GyHKIUK Y = f (X), ITOCKOIBKY

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

Bosnee Toro, B Kypce MaTeMaTU4eCKOT0 aHaIM3a JoKasbiBaeTcs, uTo eciu F (x) u G(x) — gBe
pas3nuyHble IepBoo6pasHble A1 GyHKIuu y = f(x), TO

Gx)=F(x)+C,

rae C — HEKOTOpOoe JeHCTBUTEIbHOE YHCIIO, T. €. UTO JIF00ast mepBooOpasHas A GyHKIUN
y = f(x) umeet Bug F (x) + C. O5T0, B 4aCTHOCTH, O3HAYaeT, 4To rpaduk st0boii neppoobdpas-
HOM 7151 AaHHOM QYHKITUY MOXKET OBITH TOJIyueH 13 rpaduka 060t Apyroii ee mepeoobpas-
HOM MapasuleJbHBIM ITEPEHOCOM BOIb OCU OpAUHAT. JIJI TOTO YTOOGH HANTH KOHKPETHYIO
[IepBOOOPA3HYI0, OOBIYHO 33AI0T JOTIOMHUTENBHOE YCJIOBHUE, HAIpUMep, 3HaueHHe I1epBo-
06pasHOM B HEKOTOPOU TOUKe WX TOUKY, depe3 KOTOPYIO IIPOXOAUT I'padrK IepBoobpasHOH
(4TO TO CYTH TO XK€ caMOe, OTJINYHE TOJMBKO B GOPMYIUPOBKE).

MO>XHO BBIZIETUTH ZIBA OCHOBHBIX THIIA 33/1a4 Ha lepBoobpasHyto. K mepBoMy oTHOCATCS
3a7layy, CBSI3aHHBIE C HEMOCPEACTBEHHBIM BBIYMCJIEHHEM NepBoobpa3Hbx. Ko BTOpoMmy —
3a7layu, CB3aHHBIE C MCCIeZI0OBaHMUEM IEPBOOOPA3HOM C MOMOIIBIO ZaHHOU QYHKIIUU: Beb
OHa SIBJIIETCSI MPOU3BOAHOM /IS JIIOOOU CBOEM MepBOOOPa3HOM, ¥ 3HAYUT, MTO3BOJISIET HAXO-
JUTH IIPOMEXYTKA MOHOTOHHOCTH M TOYKU SKCTpeMyMa IIepBOOOpa3HOM, ee HaUMeHbIIee
1 HauboJbIllee 3HaYEHUE HA OTpe3Ke. BrruncieHre caMoil HepBoo6pa3Ho MpY 3TOM MHOTZA
Jake He Ipefmnonaraercs (1 He TpebyeTcs YCIOBUEM 3aaui), a MOPOH ObIBAET MOIPOCTY
HEBO3MOXXHO: He /7T KaXK/I0¥ HeIpepHIBHOM Ha MPOMEXYTKe GYHKIUKM BO3MOXKHO B SBHOM
BH/Ie HAMMKCATh IIEPBOOOPa3HYIO.

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

y=fx) F(x)
f(x)=k, k—mpousBonbHOe AeicTBUTENbHOE Yncio | F(x)=kx+C
f)=xP, p#-1 F(X)_p—{—l
f(X)—; F(x)=In|x|+C
fO)=v/x F(x):%xﬁ+c
== F(x)=2/X+C
f)=%¥x FO)=2xYx+C
1 3
f(X)=3—ﬁ F(x)=§W+C
f(x)=sinx F(x)=—cosx+C
f(x)=cosx F(x)=sinx+C
fO)=¢e* F(x):e"+C
f)=a*, a>0, a#1 F(x)— +C
fl)= F(x)=arcsinx+C
1—x
fo)= 14}x2 F(x)=arctgx+C

1
O6patyM BHUMaHHE Ha TO, YTO IepBoo6pasHble Ayt GyHKIUH f (Xx) = + VIMEIOT pas/md-

HBIM BUJ, B 3aBUCUMOCTH OT ITPOMEXYTKA, HA KOTOPOM paccMarpuBaeTrcs GyHKIus. Tak, Ha
npomexkyTke (0; +o) mepBoobpasHas i GyHkiuu f(x) = % umeer Buz F(x) =Inx+ C,
a Ha mpoMexyTke (—oo;0) 3azaercs ¢opmysoit F(x) =In(—x) + C (C — mpousBoibHOE
e CTBUTENbHOE YUCI0). B Tex cimyvasx, koraa ¢yHknus y = f(x) ompezesieHa He Ha Bcel

YKCIOBOM MPSAMOM, a Ha KAKOM-TO €€ IIPOMEKYTKE, ITOT MIPOMEKYTOK YaCTO HE YKa3hIBAET-
s, a Kak 6131 CYUTAETCA «33[AHHBIM TI0 YMOTYAHHIO»: TaK, 00JIACThIO onpezeneHus QYyHKITUU

fx)= ﬁ

HepBOO6paSHaH F(x) =2/x+C (C — IIPOX3BOJIbHOE ,ZLEI/ICTBI/ITBJIBHOC lII/IC]’IO) paccMaTpu-
BaeTCA MMEHHO Ha 3TOM IIPOMEXKYTKE.

HpI/I BBIYUCJTIEHUU HepBOO6paBHbIX HppanrOHaJIbHBIX (by‘HKLII/Iﬁ cieayeT IOMHUTB O TOM,
2n+1

ABjsAeTca MpoMexyTok (0; +), Ha KOTOPOM OHa HeIlpephbIBHA, [I03TOMY ee

1
YTO KOPEHb HeUeTHOH CTelleHU X U CTeIleHb C APOOHBIM II0Ka3aTesIeM X 2+l IMeIOT pas-
Hble obacTy onpeziesieHNUs (a 3HAYUT, U HEIIPEPBIBHOCTH) : TIEPBLIM OIpe/iesieH IIpH JI0OBIX
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Memooduueckue pexomeHdayuu

ZIeICTBUTENIbHBIX 3HAYEHUAX IIepeMeHHOH, BTopas — TOJAbKO IIPU HEOTpULATeIbHBIX. [y
BBIUHCJIEHUS ITepBOOOPA3HBIX 3aIIKMCh B BU/Ie CTEIIEHU, KOHEYHO 3Ke, Obonee yz00Ha, HO pe-
3y/IbTAT 3TOT'O BBIYMCIEHUSA JO/DKEH OBITh IPUBEZEH B BU/ie KOPHA (KaK U IIPOMEXKyTOYHbIe
BBIKJIQ/IKY, €CJIU PeYb UJET O 3aZade C IOJHBIM pelleHHeM; BIIPOYEM, STU BHIKJIAZAKU MOXK-
HO OCTaBUTh B YEPHOBUKE). VIMEHHO MO3TOMY B Tabsuile HapsAAYy C TAGIUIHBIMU YKa3aHBI
IepBOOOPA3HEIE I HauboJee YacTO BCTPEUAONINXCA UPPAIMOHAIBHBIX GYHKIIMHA.

HanoMHuM Tenepb OCHOBHBIE IIPABWIA BEIYHMCIEHHUA IepBooOpasHbIX. [TycTh GpyHKIMMN
F(x) u G(x) ABAAIOTCA HA HEKOTOPOM ITPOMEKYTKE TEPBOOOPa3HBIMU A GyHKIMH f (x)
u g(x) coOOTBETCTBEHHO, U mycTh k, b 1 C — MpOU3BOIbHEIE JeHCTBUTENbHbIE Ynciaa. Toraa
Ha paccMaTpUBaeMOM IIPOMEXKYTKE:

1. F(x) 4+ G(x) u F(x) — G(x) SBISAIOTCA COOTBETCTBEHHO MEPBOOOPA3HBIMM s GYHK-
nuit f(x) +g(x) u f(x) —g(x) (xpaTkasa ¢popMynupoBKa: epBOOOpa3Hasi CyMMBI (pa3HO-
cTH) ABYX GYHKUIMM paBHA cymMMe (Pa3sHOCTU) EPBOOOPa3HBIX 3TUX QYHKIIHI);

2. kF (x) sBnseTca nepBoobpasHoit ansa ¢yHkiuu kf (x) (kpatkas GopMyIHUpOBKa: mep-
BooOpa3Has mpousBeeHUsA GYyHKITMHU Ha YUCIO paBHA IPOU3BEAEHUIO TIEPBOOOPA3HOM 3TOMH
GYHKIME Ha TO JKe YUCIIO0);

3. %F (kx + b) sBnsgerca nmepBoobpasHoit Ans ¢yukiuu f (kx + b) (3mech, pasymeeTcs,
k#0).

Taxk, a1 GyHKIUN
f(x) =3x*—4x+7

epBoo6pasHasg MMeeT BH/
F(x) =x3—-2x24+7x+C;

s pyHKImu f (x) = cos(4x + 5) nmepBoob6pasHoOii ABIAETCS
F(x) = 7 sin(4x+5) +C.

dopMyrn /1A BEIYMCIEHNA IepBo06pa3HOi IPOU3Be/IleHUA WK YaCTHOTO AByX GyHKIHiA

(B oIIYMe OT GOPMYI I BEIYHCICHNA TIPOU3BOAHOM MPOM3BEAE€HNA WIH YaCTHOTO JIBYX

dyHKIUMIT) He cymecTByeT. [IosToMy eciu TpebyeTcs HAHTH IPOU3BOJHYIO IPOU3BEEHUA

WIM Y9acTHOTO (GYHKIHUH, CHaYaIa CaeAyeT CAeaaTh HeoOXoAuMEIe anrebpandecKye peob-

pasoBanuda. Tak, dyHkmumio f(x) = x2x3(x + 1) HyxHO npuBectu XK Bugy f(x) = x® + x>
3x5 4+ 2x%+x

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

K BUgy f(x) = 3x3 +2x2% + % (mepBoobpasHoii OyzeT dyHKIMSA F(X) = X+ x2 +1nlx|+O);
31ech C — MPOU3BOBHOE ZeMCTBUTEIbHOE YKCIO0. [lepeiizeM Kk mpuMepam, 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 paniuoHaIbHbIE QYHKIIHH.
Pemrenus 3aza4 1 u 2 AMarHOCTUYECKOH PabOTHI

3x+2
5 b

1. HatizuTe mepBoo6pasnyto F (x) g dyHkmuu f (x) =
ecnu F(4) =5. B orBete ykaxkute 3HadeHue F(1).

Pemrenue. Haiizem mepBoo6pasHyo, BOCIIONb30BABIIKCEH Tab-
JIUIel 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)=0,34+0,4—-1,4=-0,7.

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

2. HaumMmeHnblee 3HaueHue epBoobpasHoit F (x) a1 GyHKIUU
f)= x?2—2x—3 Ha otpe3ke [0; 6] paBHO —9. Halisute Hau-
Gosblliee 3HaUeHKe TIEpBO0OPa3HOM Ha 3TOM OTpPE3Ke.

Pertenue. V3 omnpezeneHusa nepBoobpa3HoOl U YCJIOBUA IIO-
aydaeM, uto F/'(x) = f(x) = x2 —2x — 3. KopnsiMu KBagpaTHO-
ro TpexwieHa x2 — 2x — 3 gpnaAroTcd uncaa —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)

TpUHVMaeT Ha OJHOM U3 KOHIIOB oTpe3ka [0; 6]. Tereps Halizem
epBOOOPA3HYIO, BOCIOIb30BABIIMCH TAOIHUIEN TEPBOOOPA3HBIX

3

A 1
U ux cBoucTtBamu: F(x) = X" — x?—=3x+C. CiiegjoBaTelbHO,

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 MepBOO6Pa3HOIL Mpo-
XOAUT 4yepe3 TouKy (2; 34). B oTBeTe ykaxuTe 3HaueHue F(—1).

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

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

T1.4. OguH U3 ABYX HyJel nepBoobpasHoi F (x) ana GyHKIMN
fx)=5x—-1
paBeH —3. HalizauTe BTOpOIt HyJIb.

T1.5. T'paduk nepBoob6pasuoit F(x) ana yakuum f(x) =4x +6
MEPeCceKaeT 0Ch abCIUCC B TOYKAX, PACCTOSHUE MEXAY KOTOPBIMU
paBHO 2. B xakoii Touke rpaduk nepBoobpasHoOii IIepeCeKaeT 0Ch
opavHaT? B 0TBeTe yKa)kUTe OPAMHATY 3TOM TOYKH.

T1.6. Hatizue nmepBoobpasuyto F (x) ansa dyakuun f (x) =4x+2,
€ecl MHOKECTBOM 3HaueHWM TepBOOOpasHOI ABIAETCA JIy4
[—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 3HAYEeHUT?

T1.8. B kxakoii Touke oTpeska [—7; 13] mepBoobpasuas F(x) s
byukun f(x) =7x — x% — 13 gocTUraeT cBOEro HauGOMBIIEro HA
3TOM OTpe3Ke 3HayeHus?

T1.9. Haubosnblee 3HaueHUe nepBoobpas3noit F(x) aia GyHKuum
f)= 3x?—14x+11 Ha otpeske [0; 2] paBHo 1. HaiizuTe Hau-
MeHbIIlee 3HaYeHNe TepBO0Opa3HOL Ha 3TOM OTpe3Ke.

T1.10. HaumeHblllee 3HaueHUe mepBoobpasHout F(x) s yHK-
uua f(x) = x> —2x+ 18 Ha oTtpeske [3; 6] paBHO 64. Haiizute
HauboJblllee 3HaYeHNE IIePBO0OPA3HOM Ha 3TOM OTpe3Ke.
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JIpo6HO-panrioHaIbHble QYHKITUU.
Pemenus 3a71a4 3 u 4 AMarHOCTUYECKOUM paboOThI

3. Haiizure nmepBoob6pasHyto F (x) a1 GyHKIUA

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

Pemienue. PaszsenuB MOWIEHHO YUCIWTENb HAa 3HAMeHaTeJlb,
nomyaum, uto f(x) =3+ 2-x 3. Haiinem nepsoo6pasHyto, Boc-
MTOJIb30BABUINCh TabuIlel TepBOOOPA3HBIX M WX 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 npoMexyTke (—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 IepBOOOPa3HyI0, BOCIIOIb30BaBUINCH TAOIHIIEH TTEPBO-

-2

06pasHBIX U UX cBoiicTBaMu: F(x) =6x"1+C wm F(x) = g +C.

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

CJIEAOBATEJIbHO, C =0. CocTtaBUM YpaBHEHHE 110 YCJIOBHUIO 3a/a-

6 6
oM =5 IMockonbKy x # 0, JOMHOXXUB 00e YacTH ypaBHEHUS

2
X . o
Ha -, HakzieM x=-—1.

Omeem: —1.



TpeHupoBoyHass pabora 2
T2.1. Hatizute nepBoo6pasHyto F (x) A1 GyHKIMN
3
fO) =3

Ha npomexytke (0; +), ecu F(2) =31n2+ 1. B oTBeTe yKaxXu-
Te 3HaueHue F(1).
T2.2. HatizuTe nepBoobpasnyto F(x) ana GyHKIMH

f(x)=§

Ha mpoMexyTKe (—; 0), ecu F(—3) =4In3 — 2. B oTBeTe yKa-
sxkuTe 3HayeHue F(—1).
T2.3. HatizuTe nepBoobpasnyio 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 pyHKIuU

fo =22

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

foa = 4x§—3

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

f(X) - 2x2
Ha mpoMeskyTKe (0; +0), ecytu 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 ykaxkure
s3HavyeHue F(0,5).
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OTBeTHL:

T2.8

T2.9

T2.10

O6paser; HaUCaHUA:

Tpenuposounas paboma 2

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

15
f) = 2

3aZlaHHoi Ha npoMmexyTke (0;+o), IPOXOAUT Yepe3 TOUKY

(% R 0). Pemnte ypaBHeHMe F(x) =5f(x) + 39. Eciu ypaBHeHUE
uMeeT 6ojiee OJHOTO KOPHS, B OTBETE 3aMUIIUTE MEHBIIUH KO-
PEHb.

T2.9. B xakoii Touke oTpe3ka [—3; 12] mepBoob6pasHas F(x) ajis
dyHKIIMH

_ x?-16
Fo) = x2+16

JIOCTUTAEeT CBOEr0 HaUMeHBIIero 3HaueHNA Ha 3TOM OTpe3Ke?
T2.10. Haiizure nepBoobpasnyo F(x) Ansa GyHKIH

10x
fo=—"%
10x + I

10X—m

Ha npoMexyTke (0,1; +o), ecnu rpaduk nepBoobpa3HoOi IPOXO-
auT depes Touky (1; 1). B orBeTe ykaxkute 3HaueHue F(0,5).
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HppanuoHajibHble QYHKIIUH.
Pentenus 3aza4 5 v 6 AMarHOCTUYECKO pabOTHI

5. Haiizure nmepBoob6pasHyto F (x) 1y GyHKIUN

_1
f) = ~12
Ha npomexyTtke (0; +), ecmu F(4) = —15. B oTBeTe yKakuTe

3HayeHue F(9).
Pemrenue. Haiizem mepBoo6pasHyto, BOCIIONIb30BABIIUCH Tab-
JIMLIEeH TepBoOOPA3HBIX U UX CBOMCTBaMU:

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

ITo ycnosuwo 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

fOO) = o=
33/x
Ha mpoMmexyTke (0; +), eciu rpaduk nmepBoobpasHOil mepece-
KaeT MpAMYIo y = 2x — 3 B Touke c abciuccoii 1. B oTBeTe ykaxu-
Te 3HaueHue F(8).
Pemrenue. Haiizem mepBoo6pasHyo, BOCIIOIb30BABIIUCH Ta0-
JIMLIEeH TepBoOOPA3HBIX U UX CBOMCTBAaMU:

F(x) = W—i—C.

U3 ycnoBus cieznyet, 4To rpadyK mepBooOpa3HON IPOXOJUT Ye-
pe3 TOUKy ¢ abciuccoit 1, exarryio Ha IpaMoi y =2x — 3, T.e.
yepe3 Touky (1; —1). 3naumr, F(1) =—1, otkyza 1+ C=—1 u,
ciepoBaTensHo, C = —2. IToaTomy

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



T3.1

OTBeTHL:

T3.2

T3.3

T3.4

T3.5

T3.6

T3.7

O6paser; HaUCaHUA:

TpeHupoBouHas pabora 3

T3.1. Hatizure nepBoobpasnyo F (x) A1 GyHKIH
f(x) =64/x+5

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

T3.2. HatizuTe nepBoo6pasHyro F(x) a1 GyHKIIT

2
Vx

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

f(x) = —“=+1 nanpomexytke (0; +%),

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

1
Jx

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

fx)=4-

Ha npoMexyTke (0; 4),

T3.4. Hatizute mepBoo6pasnyto F (x) ana GyHKIuH
fOO) = 43/x+5,

€CJIV U3BECTHO, UTO rpadrK MepBO0OPa3HOM TPOXOJUT Yepes3 TOU-
Ky (8; 94). B orBeTre ykaxkute 3HayeHue F(1).

T3.5. Haiizure nmepBoo6pasHyto F (x) a1 GyHKINA
fO) =23%x- ¥x,
eciu F(—1) =—3. B orBeTre ykaxkute 3HaueHue F(1).
T3.6. HatizuTe nepBoo6pasnyto F (x) Ana GyHKIuU
f(x) =3Vx+4Yx+5 namnpomexyrke (0; +),
ecnu F(8) =322+ 92. B oTBeTe yKakuTe 3HayeHue F(1).
T3.7. Hatigute mepBoo6pasnyto F (x) ana GyHKIuH
f0) =21x3- ¥,
eciu rpaduk mepBoobpasHoii mepecekaeT rpaduk GyHKIUU
y= 21x>- %

B TOUKe c abciuccoit 1. B orBeTe ykakute 3HayeHue F(—1).
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Tpenuposounas paboma 3
T3.8. Haligute HauMeHbIllee 3HaueHUe Ha oTpe3ke [1; 8] mepBo-
ob6pasHoii F(x) ana GyHKIMU
fx)=83¥x+7,
ecv ee HauboJIbIlIee 3HAYEHNE Ha 9TOM OTpe3Ke paBHO 96.

T3.9. B xakoif Touke oTpe3ka [—9; 9] nepBoobpasHas F(x) Ana
dyHKIIMH

x?2—11x+10
(x) == - -
f 43X +5

JIOCTUTAEeT CBOET0 HAaMOOJIBIIEro Ha 3TOM OTPe3Ke 3HAYeHU?
T3.10. Haiizure nepBoobpasnyto F(x) A1 GyHKIIM
f(x) =21x Yx,

eciy rpaduK MmepBooOpa3HON MepecekaeT rpadrK MPOU3BOAHON
aroit ¢pyHkumu f (x) B Touke c abcruccort —1. B oTBeTe yKakuTe
3Hayenue F(1).
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TpuroHomeTpudeckue GyHKIHH.
Pentenus 3aza4 7 v 8 AMarHOCTUYECKOM pabOTHI

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

MpoXoAUT dyepe3 TouKy (—7r; 0). B kakoii Touke rpadpux mepBoob-
pa3Hol mepecekaeT ochb OpAMHAT? B OTBeTe yKakuTe OpAMHATY
9TOM TOYKU.

Pemrenue. Haiizem mepBoo6pasHyto, BOCIIOIb30BABIIKCH Tab-
JIMLIEeH TepBoOOPA3HBIX U UX CBOMCTBaMU:

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 3HauyeHue F (%)

Pemrenue. Haiizem mepBoo6pasHyto, BOCIIOIb30BABIIKCH Tab-
JIMLIEeH TepBOOOPA3HBIX U UX CBOMCTBAaMU:

F(x) = 2x—%cos4x+C.

ITo ycmoButo F (%) = —37, 3HAYUT, % + % + C=-37, OoTKyZAa

__7m_1 7y _7m 1 _7m 1 _
C=-% 73 HF(4)_2+4 2 ~370
Foe = 2x L eosax 7 1. p(7T) =
Omsem: F(x) =2x 4cos4x 5 4,F(4)—0



TpenupoBouHasa pabora 4
T4.1. HatizuTe nepBoo6pasnyto F (x) ana GyHKIuu
f(x) =2cosx, ecmm F(—g): —5.
B orBeTe ykaxkute 3HayeHue F(71).

T4.2. Haiigute nepBoobpasnyto F(x) ana dyHKInu

f(x) =-3sinx, ecmF(—m)=7.

1
B oTBeTe ykaxkute 3HaueHue F (_5)‘

T4.3. HatizuTe nepBoobpasnyto F(x) ana GyHKImu

f(x) = —8cos4x, ecm F(%) = 24.

Y
B oTBeTe ykaxxute 3HayeHue F (g)

T4.4. Haiigute nepoobpasuyto F(x) ana GyHKunm

f(x) =6sin3x, ecmu F(g) =0.

3
T4.5. I'padux nepBoobpazHoii F(x) ana dyHKIUu

T
B oTBeTe ykaxute 3HayeHue F (——).

f(x) =3sinx+4cosx IpOXOAUT Yepe3 TOUKY (— g; 2) .

B kakoii Touke rpaduK nepBoo6pasHoii nepeceKaeT 0Cb OPAUHAT?
B oTBeTe yKaXXUTe OpAMHATY 3TOM TOYKH.

T4.6. Haiigure nepoobpasHyto F(x) ana GyHKINU

_3n

f(x) =3—2cos2x, ecan(%) 7

Y
B oTBeTe ykaxxute 3HayeHue F (Z)

T4.7. B kakoii Touke oTpe3ka [—13; 7] mepBoob6pasHas F(x) s
dyHKIIMH
F(x) = 4sin* x + 5c0s®x+6

AOCTHUT'a€T CBOETo HauObOJIbIIEr0 Ha STOM OTpE3KE 3Ha4YeHus?
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OTBeTHL:

T4.8

T4.9

T4.10

O6paser; HaUCaHUA:

TpeHnuposouras paboma 4

T4.8. B kakoit Touke orpe3ka [—4; 11] nepBoobpazHas F(x) s
dyHKIIMH
f(x) = (x*—36)(sin® x + 36)

JIOCTUTAET CBOET0 HAMMEHBIIIET0 Ha 3TOM OTPe3Ke 3HAYEHMUS?
T4.9. Haubosblilee 3HaUeHNE HA OTPE3KE [—n; g] mmepBoobpas-
HOH F (x) ayia yHKIUH

f(x) =2cosx—3

on o o
paBHO . HatizuTe HauMeHblllee 3HaUYEHNe MeEpBOOOpasHON Ha
3TOM OTpEe3Ke.

T4.10. HaumeHnbiee 3HaYeHue Ha oTpeske [0; 1] mepBoobpasHoit
F(x) pns dyHKIMM

f(x) = 6msin3x+25

paBHO —2571. HalizmTe Haubosbllee 3HAYeHUE TIEPBOOOPa3HOU
Ha 3TOM OTPE3Ke.
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IMoka3aTenbHasa GyHKIHS.
Pemrenus 3aza4 9 u 10 AuarHoCTUYECKOM pabOTHI

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

B orBere ykaxkute 3HayeHue F(0).
Pertenue. Haiizem mepBoo6pasHyio, BOCIONIb30BABIIUCH Ta0-
JIMLIEeH TepBoOOPA3HBIX U UX CBOMCTBaMU:

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

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

Omeem: F(x) =e*+2x%>+3x —5; F(0) =—4.

10. Haubonbiiee 3HayeHue mnepBoobpasHoit F(x) Ansa GyHK-
mun f(x) =e* + 2x + 1 Ha oTrpeske [0; 2] paBHO e?. Haiiaute
HauMeHblllee 3Ha4eHNe IeEpBO0OPa3HON Ha 3TOM OTpPE3Ke.

Pemrenue. 13 ompezeneHus nepBooOpa3HON U YCJIOBHUSA IIO-
naydaeM, uto F'(x) = f(x) = e* + 2x + 1. Ha gaHHOM OTpeske
e*+ 2x +1>0. ITostomy F/(x) >0 u ¢ynkuma y = F(x) Bospac-
TaeT Ha oTpeske [0; 2].

3HaYUT,

minF(x) = F(0), maxF(x) =F(2) = €.
[0;2] [0;2]
Tenepb HaﬁAEM HepB006paSHy10, BOCIIOJIB30BAaBIIIVICh Ta6111/1ue1‘/’1
HepB006pa3HbIX n "ux CBOﬁCTBaMHZ
F(x) =e*+x%+x+C.
CnezmoBaresibHO,
F(2) =e’4+4+2+C=¢e*>+6+C.

Ioatomy €2+ 6+ C=e?, otkyza C=—6 u F(0)=1—6=—5.
Omeem: —5.
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9
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O6paser; HaUCaHUA:

TpenupoBouHasa pabora 5

T5.1. Haiizure nmepBoobpasuyto F (x) ayna pyHKIUU
f(x)=¢", ewmF(In4) =5.

B orBeTe ykaxkute 3HaueHue F(0).
T5.2. Haiizute nmepBoo6pasHyro F (x) a1 GyHKIIM

f(x) =2e*—3, ecmuF(2)=2e2+7.
B orBeTe ykaxkute 3HaueHue F(0).
T5.3. Hatizure nepBoobpasnymo F(x) ana GyHKIMU

f(x) = 6e*, ecmu F(0,5) = 3e+4.
B orBeTe ykaxkute 3HaueHue F(0).
T5.4. Hatizute nepBoobpasnyio F (x) ana GyHKIuu

f(x) =5e+6, ecm F(1)=>5e+8.
B orBeTe ykaxkute 3HaueHue F(0).
T5.5. Haiigure mepBoobpasuyio F (x) a1 GyHKIUU

f(x)=2"In2, ecm F(2)=7.
B orBeTe ykaxkute 3HaueHue F(3).
T5.6. Haiizute mepBoo6pasHyro F (x) A1 GyHKIIT
f(x)=2"In2, ecmm F(3)=5.
B orBeTe ykaxkute 3HaueHue F(1).
T5.7. HauGonbliee 3HaueHue Ha oTpe3ke [1; 2] mepBoobpasHoit
F(x) pns dyHKIMM
f(x)=5"In5+4
paBHo 10. Haiizute HanuMeHblIIee 3Ha4eHue F (X) Ha 3TOM OTpe3Ke.
T5.8. HaumMeHnbiee 3HaueHre Ha oTpe3ke [1; 4] mepBoobpasHoii
F(x) pns dyHKUIMMA
f)=2"In2+2x+1
paBHO —2. Halizure Haubosbinee 3HaueHue F (X) HAa 3TOM OTpPe3Ke.
T5.9. B kakoii Touke oTpe3ka [—3; 3] mepBoobpasHas F(x) s
dyHKITUN
fO)=@"-3)(x—-4)
MIOCTUTAeT CBOEr0 HaubOJbIIETO Ha 3TOM OTPE3Ke 3HAYEHHUA?
T5.10. B kako#l TOUYKe YHUCIOBOW ocu mepBoobpasHasa F(x) mis
dyHKIIMH
fG) = (7" -49)(x*—4)

JIOCTUT'AaeT CBOEro HaMEHbBIIIEro 3HaYeHUA?
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Jlorapudmudeckass GyHKIHS.
Pemenus 3aza4 11 u 12 guarHocTUYeCcKOM 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 MONY-
gaeMm, uTo F/(x) = f(x) =—1 — In?(x — 2). Ha gauHOM oTpe3Ke
—1 —In*(x — 2) < 0. Tostomy F'(x) <0 u dynkmma y = F(x)
yObIBaeT Ha oTpe3ke [12; 22]. 3HAYUT, CBOETO HAMMEHBIIETO 3HA-
4yeHUs 3Ta GYHKIUA ZJOCTUTAET B IIPABOM KOHIIE OTPEe3Ka, T. €. TIPU
x=22.

Omegem: 22.

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

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

Pemrenue. V3 onpeeneHus nepBooOpa3HON U YCIOBUS MONY-
gaemM, 9To F/(x) = f(x) = (x — 5) In(x — 1). ITpu mo60M 3HaAYEHUN
repeMeHHON X € [% ; %] 4uCIo0 X — S5 oTpunarensHo. [laiee,
In(x—1)=0mpu x=2; In(x —1) >0 mpu x>2; In(x—1) <0
mpu x < 2. Uccreayem F(x) Ha JaHHOM OTpe3Ke C TOMOIIBIO MPO-
U3BOJHOM.

F'(x) — max +
F(x) %/ 2 ~. 14 X

CrnezmoBaresibHO, max F(x)=F(2).
_;_]
3’3

Omeem: 2.
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O6paser; HaUCaHUA:

TpeHupoBouHas pabora 6

T6.1. B xakoit Touke oTpeska [6;26] mepBoobpasHas F(x) ais
dyHKIMH
fx)=—Inx

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

fx)=(x—-5)Inx

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

f(x) =logs(x+4)

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

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

MpOBeZieHa KacaTeabHasi B TOUKe ¢ abcruccoit 1. Haiigute yrimo-
BOI K02 PUITMEHT KacaTeNbHOM.
T6.5. K rpaduky nmepBoobpasHoii F(x) ana GyHKIuu

f(x) =xlog, x

MpoOBeZieHa KacaTeslbHas B TOuKe ¢ abcruccoit 8. Halizure TaH-
TeHC YIVIa, KOTOPBIM 3Ta KacaTelbHas 0OpasyeT C MONOXKHUTENb-
HBIM HaIlpaBjeHUeM OcH abcuucc.

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

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

MpoBeZieHa KacaTeslbHas B TouKe ¢ abcruccoit 0. Halizure TaH-
TeHC yI/Ia, KOTOPBIN 3Ta KacaTejbHass 06pasyeT ¢ MONOKUTENb-
HBIM HaTpaBjeHUeM OcH abciucce.

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

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

MpoBeZieHa KacaTeabHas B TOUKe ¢ abcuuccoi 3. Haiizure yroo,
KOTOPBIF 3Ta KacaTesJbHasA 06pasyeT C MOJIOKUTEIbHBIM HaIpaB-
JleHreM ocH abcrucc. OTBET AaiiTe B rpasycax.
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Tpenupogounas paboma 6

T6.8. B ckonbKUX IeIbIX TOUKax oTpe3ka [11; 21] 3HaueHUs nep-
BooOpasHo# F(x) ana GyHKIuU

f(x) = log,(x—10)

MeHbIIIe, YeM e€ 3HaYeHHE B TOUKe 17?
T6.9. B CKOMBKUX IIeJbIX TOYKAX OTpe3ka [—2; 4] 3HaueHuUs mep-
BooOpasHo# F(x) ana GyHKIMU

fO) =(x—4)]og,(x+4)

0O0JIbIIIEe, YeEM €€ 3HAYeHHE B TOUKe 3?
T6.10. Hatizure TOYKy MakcuMyMma InepBoobpasHoit F(x) amis
dyHKIIMN

) = (2x* —5x+2) log, (x — 0,5).
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JuarHoctudeckas pa6ora 1

J1.1. Haiizute mepBoobpasuyto F(x) Ay GyHKIUU
f(x) =4x+3, ecmF(2)=15.

B orBeTe ykaxkute 3HaueHue F(—1).
[11.2. HauMeHblllee 3HaYeHUe TepBooOpa3Hoii F (x) Ana pyHKIUH

f(x) =5+4x —x*

1 .
Ha orpe3ke [—3; 3] paBHO 3 Harigyte Haubosblliee 3HaYEeHUE

mepBOOOPA3HOI Ha 3TOM OTPE3KE.
[1.3. Haiigure mepBoobpasuyto F (x) i pyHKIuU

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

f(X)=—%

Ha poMexyTke (—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. Haiigure nepBoobpasnyto F(x) A1 GyHKIII

_ 3
fx) = = +4

S

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

f) =4¥x,

ecy rpaduK MepBoobpasHoii mepecekaeT mapabory y = 2x2 + 3x
B TOUKe c abciuccoir —1. B oTBeTe ykakute 3HaueHue F(—8).
[1.7. Tpaduk nepBoobpasHoii F (x) ana byHKIMU

f(x) =3sinx+4cosx

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

00pa3HOii epeceKaeT O0Ch OPAMHAT? B OTBeTe YKaXkKUTe OpAUHATY
STOU TOYKH.
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JAuaznocmuueckas paboma 1

[11.8. Haiizure nmepBoobpasHyto F (x) a1 GyHKINT

f(x) =4-3sin3x, ecm F(%) = %T

T
B oTBeTe ykaxkute 3HaueHue F (5)

[11.9. Haiizure nmepBoo6pasHyto F(x) a1 GyHKINA
f(x) =5e+6, ecmmF(1)=5e+8.

B orBeTe ykaxkute 3HaueHue F(0).
Z1.10. Haiizute Haunbosbiee Ha oTpe3ke [—1; 3] 3HayeHUe mep-
BooOpasHo# F(x) ana GyHKIUU

f(x) =4"In4—-5-2"In2,
ecv rpaduK 3TOM IEPBOOOPA3HOM IIPOXOJUT Yepe3 Hauamo Koop-
JIVHAT.
J1.11. B xakoit Touke oTpe3ka [5,5; 15,5] mepBoobpaszHasa F(x)
15T QYHKLIHA
f(x) =logs(x—5)

JIOCTUTAeT CBOEro HaMMeHbIIIero 3Ha4YeHUA Ha 9TOM OTpe3Ke?
J11.12. B cKo/MbKUX I[eIbIX TOYKaX oTpe3ka [—7; 7] 3HaueHus mep-
BooGpasHo# F(x) ana GyHKIUM

f00) =—log;(11 —x)

MeHbllle, YeM ee 3HauyeHHe B TOuKe 2?
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JuarHoctudyeckasi pabora 2

[2.1. Haiizure nmepBoobpasHyto F (x) 1yt GyHKIAU

flx) = 1+2x+3x2+13x% - x*-x°, ecm F(0) = 1.
B orBeTe ykaxkute 3HaueHue F(—1).
[12.2. HatizuTe niepBoobpasuyio F(x) ang GyHKIuu

x*—16
x2+4°

fx) =

ety TpadyK 3TOH IepBO0OPasHOM TPOXOAUT Yepe3 TouKy (—3; 6).
B orBeTe ykaxkute 3HaueHue F(3).

[2.3. Haiizute nmepBoo6pasHyro F (x) a1 GyHKIIH

x2-x4-x6
x3,x5,x7

f) =
Ha nnpoMexxyTke (0; +), ecsimt F(1) =2,5. B oTBeTe ykaxkuTe 3Ha-
yenwue F(0,5).
[2.4. HatizuTe nepBoobpasnyio F(x) ana GyHKImu
x*+4
x4+ 4x?

fx) =

ecm TpaduK 3TOM MEPBOOOPA3HOM WPOXOAUT dYepe3 TOUYKY
(0,25; 5). B oTBeTe ykaxkute 3HaueHue F(1).

Ha rpoMexyTke (0; +),

[2.5. Haiizure mepBoo6pasHyto F (x) a1 GyHKINA

2 5xi
f(x)=ﬁ+ ]

Ha npomexyTtke (0;+x), ecmu F(16) = 50. B oTBeTe ykaxure
3HavyeHue F(1).

[2.6. HatizuTe nepBoobpasnyio F(x) ana GyHKIuu

oo = xtVx2 ix,

ecm TpaduK 3TOM TMEPBOOOPA3HOM WPOXOAUT dYepe3 TOUYKY
(8; 12,25). B orBeTe ykaxkute 3HaueHue F(1).

[2.7. Hatizute nepBoo6pasnyto F(x) mnia GyHKIMN

f(x) =sinx-cosx, ecmm F(%) = %

B orBeTe ykaxkute 3HaueHue F(71).
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Juaznocmuueckas paboma 2

[12.8. HatizuTe nepBoobpasnyio F(x) ana GyHKumm
fl) = cos* x —sin* x,
eciu rpaduK 3TOM MEPBOOOPA3HOM MPOXOAUT Yepe3 TOUKY
12° 4 4
[2.9. HatizuTe nepBoobpasnyio F(x) ana GyHKuuu
f(x)=2%-3°-5-1n30, ecmu F(2) = 1000.

(32:4) (%)
. B orBeTe yKkaxkute 3Havenue F| —— |.

B orBeTe ykaxkute 3HaueHue F(1).
[12.10. Haiizure nepBoobpasnyto F(x) A1 GyHKIIM

f(X) — 2x+3 . 3x+2 .lIn 6,
rpaduk sTOI IepBoobOpa3zHoi mpoxoguT udepe3 Touky (0; 73).
B orBeTe ykaxkute 3HaueHue F(—1).
J12.11. B kakoii Touke oTpeska [—1,5; 2,5] mepBoo6pasnas F(x)
15T QYHKIIHA

fx) =logs(x+2)

JIOCTUTAeT CBOEro HaMMEeHbIIIero 3HaYeHUA Ha 9TOM OTPe3Ke?

[12.12. B kakoii Touke oTpe3ka [3,5;7,5] mepBoobpasHas F(x)
15T QYHKLIHA
f)=(x—4 logo,7 (x=3)

AOCTHUT'a€T CBOETo HauOOJIbIIEro 3HAYEHUA Ha STOM OTpQSKe?
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OTBeThI

§ 1. BerunciieHue IPOU3BOAHBIX. HccaeqoBaHue GYHKIMIL ¢ IpUMeHEHHEM IPOU3BOJHOR
JuarHoctudeckas paéora
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.
TpeHnpoBouHas pabora 1

T11. —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.

TpeHnpoBOYHas pabora 2
T2.1. 1.T2.2. 2.T2.3. 2.T2.4. —2.T2.5. 3.T2.6. —4.T2.7. 2.T2.8. —2.T2.9. 4.T2.10. —3.
TpeHupoBouHas pabora 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.

TpeHupoBouHas 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.
TpeuupoBouHas 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.
TpeHupoBouHas pabora 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.

TpeHupoBouHas pabora 7

T7.1. 3.7T7.2. 2.T7.3. 2.T7.4. 3.T7.5. 35.T7.6. 36.T7.7. 10.T7.8. 5.T7.9. 0,9.77.10. 1,3.
TpeHnpoBo4YHas pabora 8

T8.1.9. T8.2.4. T83.1 T84.16. T8.5.3. T8.6.2. T8.7.4. T8.8.5. T89.1 T8.10.1
TpeHHpoOBO4YHas pabora 9

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

TpenupoBouHasi 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.

TpennpoBouHas pabora 11

T11.1. 3. Ti1.2.1,5. Til3.1,2. T11.4.0,5. TIL5.2,5. TI11.6.0,75. TI17.0,25. TIL.8. 1,25.
T11.9. 0,4. TI11.10. 2,5.
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TpeHupoBoyHas pabora 12

T12.1. 6. TI12.2. 34. Ti2.3. 14. Ti2.4. 7. Ti2.,5. —-1. TI2.6. 14. T12.7. —6. TI12.8. 8.
T12.9. —10. T12.10. —18.

TpeHupoBouHas 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. —3.
T13.9. 21. T13.10. 45.

TpeHupoBouyHas pabora 14

Ti4.1. 3. Ti4.2. 0. Ti4.3.13. Ti4.4. —1. Ti14.5. 2. T14.6. 4. Ti14.7.5 Ti4.8.7. Ti4.9. 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.
TpeHupoBouHas pabora 18

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

JuarHoctudeckas pabora 1

A1l -2, An2. 6. A1.3. —4. /A14. 12. [A15. 4. A16. 1. A17. 1,5. A18. 5. [J19. 6.
J110.1. A111.0,5. [A112.9.

JuarHoctuyeckasi pabora 2

[J2.1.2. [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. 1212, 2.

JmarHoctudeckasi pa6ora 3

A3.1. 3. A3.2. 108. A3.3. —3. A3.4. 24. [A3.5. 25. 13.6. —245. 13.7. 2. [13.8. —3.
A3.9.-7. [A3.10.-1. A3.11.2,5. [3.12.6.

Juarsoctudeckas pa6ora 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.

JuarHoctudeckas pabora 5

A5.1. —-2. A5.2. 6. A05.3. —4. O5.4. 12. A5.5. 4. A5.6. 1. A5.7. 1,5. A5.8. 5. [15.9. 6.
A5.10.1. /[45.11.0,5. [5.12.9.
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§ 2. BerunciieHre HAUOOBIINX M HAMMEHBIINX 3HaYeHUH QYHKITU
6e3 IpUMeHeHHA POU3BOJHOM

JluarHocTu4yeckas pabora
: —(3\=./3 (-1 21e0. 3 _ _ : _
1. min y(x) —y(z) = \/; 2. maxy(x)—y( 2) =log, e 3. [rzlﬁé(]y(x) =y(2)=63, [13111;121]y(x)—
=y(0) =-1. 4. mRaxy(x) = 3 JocTuraeTrcsi INpu X = g + 21k, k € Z, rrgny(x) = -1 go-
CTUTAeTCsA TpU X = —g + 2nn, n € Z. 5. miny(x) = y(—1) = —1; maxy(x) = y(%) = 4.
6+2v2 . __(A4tlogz4y . _ _
- 7. m]R}ny(x) —y(74 ) =12. 8. nlegny(x) =y0)=1.

9. mRaxy(x) = +/2 — 2 gocruraercs pu X = % + %nk, k € 7; mRiny(x) = —+/2 — 2 gocruraer-

6. maxy(x) =y(1 — v/2) =

—_T,2 ; —v(8) = —v(1 )=
c TpU X = 4+37'm,neZ. 10. m]R}ny(x)—y(g)—\/l_O. 11. [I_nle.ul(]y(x)—y(zﬁ)—ﬁ.

2°2
. _ 3\ _
12. %(I)l;lmr%y(x) —)’(V 2) =0.
TpeHrpoBoYHas pabora 1

T1.1.9. TiL2.1. T1.3.4. Tl14.7. T15.9. T16.2. TL7.4. T18.-3. T1.9.225. T110.2.

TpeHHpoOBOYHas pabora 2

T2.1. 3. T2.2. —-1. T2.3. —%. T2.4. 0,5. T2.5. _1_85' T2.6. 16. T2.7. 0. T2.8. —20.

T2.9. 36. T2.10. —0,5.

TpeHupoBouHas pabora 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. %

TpeHupoBouHas 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. 0,3v'10.

JuarHoctudeckas pa6ora 1
A1.1 [rpli;lzl]y(x) = —3,75; [rflla;lé(]y(x) =27. 1.2 mﬂgny(x) =1; mRaxy(x) =9. /[13. 2. O14. 5.
J1.5. mRaxy(x) =42 - 6; mRiny(x) =—4. /A16. 3,4. A1.7. 1. A1.8. 1. A1.9. 3. AL10. 5.
A1.11. maxz(x; y) =10; minz(x; y) =—10. JA1.12. maxz(x;y)=1; minz(x; y)=0.
JuarHocTryeckas pabora 2
2.1 6. 2.2 [O1.4. [rzlzeg(]y(x) = 13; [r_nzi;rzl]y(x) = 4. 2.3 mﬂglxy(x) = 16; m]Riny(x) = 0,5.
2.4 mRaxy(x) = %/Z; rrgny(x) =-1. O2.5 1}}%(3/(3() =1+log,3; 1[111;i7r]1y(x) =1. 2.6 mRaxy(x) =

=9; mRin_y(x) = % [2.7 14. [2.820. [294. [2.1016. [A2112. [2127.
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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 + 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.

TpeuupoBouHas 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. TL18.-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(—055) = —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 + 54x; F(@4) = 52. T3.2. F(x) = x + 4/x + 1; F(1) = 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¥X + 5x + 4; F(1) = 14.
T3.7. F(x) = 5x*¥/x + 16; F(—=1) = 11. T3.8. —43. T3.9. 1. T3.10. F(x) = 9x?%/x — 19;
F(1)=-10.

TpeHupoBouyHas pabora 4

T

T4.1. F(x) = 2sinx — 3; F(n) = —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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JuarHoctudeckas pa6ora 1

1 F(x) = 2x> + 3x + 1; F(=1) = 0. AL2. 27. [13. F(x) = 2x — % +2; F(0,5) = 1.
IL4. —2. 5. F(x)=4x+6yx+1; F(4) =29. JL6. F(x)=3x ¥x —4; F(—8) =44. JL7. 3.
J11.8. F(x) = 4x + cos3x — %’T; F(g) =0,5. JL9. F(x) =5¢* + 6x +2; F(0) =7. [110. 28
111 6. [IL12. 5.

JuarHoctuyeckasi pabora 2

3
21 FOO =x + x> 4+ x° + xB + 1; F(-1) = —1. [A2.2. F(x) = % —4x +3; F(3) = 0.

112.3. F(x)=—$+3; FOS5) =1 [24. F()=-1+9 F()=8. J25 F()=4/T+xi +2;
F(1) = 7. A2.6. F(x) = 0,75x%¥x + 0,25; F(1) = 1. [2.7. F(x) = —0,25cos2x + 1;
F(m) =0,75. J2.8. F(x) = 0,5sin2x + 1; F(—%) =0,5. 7A2.9. 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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