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OT pepaxTopa cepuH

Tpexze YeM BB HauHeTe paboTaTh C TETPAJSAMH, JafMIM HEKOTOPhIe NOACHEHUA H COBETHI.

IInanmpyercs, uyro B 2016 rogy y Bac 6yieT BO3BMOXXKHOCTh BHOpaTh ypOBEHb SK3aMeHa Io
MaTeMaTHKe — 6a30Bbiii WK npoduabHELL. BapuaHT 6a30Boro yposHsa OyAeT COCTOATH M3
20 3apa4, nposepsionux ocBoeHye PeseparbHOroO rocysapcTBEHHOro 06pa3oBaTe/IbHOrO
craHAapTa Ha 6a30BoM ypOBHe.

BapuarT EI'D npodunbHoro yposHs cocrouT U3 AByX dacteii. IlepBas gacTh cogepxur
8 3azanmit 6a30BOr0 ypOBHA CJOXHOCTH [0 OCHOBHHIM TeMaM HKOJBHOH MpOTPaMMEL,
BKJIIOYAs MPaKTHKO-OPHEHTHPOBAHHbIE 3a/laHUA C KPaTKHM OTBEeTOM. Bropasa gacTs cocTo-
uT u3 11 Gonee CIOKHBIX 3a/JaHMIA MO KypCy MaTEMATHKHM CpeAHei KON, U3 HUX YeTHIpe
€ KpaTKuM OTBeTOM (3afaHus 9—12) u ceMb ¢ pa3BepHYTHIM OTBETOM (3aganus 13—19).

Pafouue TeTpaay OpraHN30BaHKI B COOTBETCTBHU CO CTPYKTYPOM 9K3aMeHa M NO3BQIAT
BaM MOATOTOBHUTHCA K BHIIOJHEHHIO BCEX 33/]JaHMIA C KDaTKUM OTBETOM, BBIABHTD H YCTpa-
HMTH IPOGEJTHI B CBOMX 3HAHUAX.

ITpodunpHEI YpoBeHb NpefHA3HAYEH, B IIEPBYIO O4Yepes, Ui TeX, KOMy MaTeMaTHKa
Tpe6yeTca npH NOCTyIUIEHHH B By3. EC/Ii BbI OpHeHTHpYeTech Ha 3TOT YpOBeHb, TO IIOHHMa-
€Te, ITO HY)KHO YMETh PelIaTh BCe 33/laHNA C KPaTKUM OTBETOM — Be/lb Ha peIlleHHe TaKoi
3afady ¥ BIMCHIBaHKe OTBETA B INCT HAa 9K3aMeHe yii/ileT MeHbIlle BpeMEeHH, YeM Ha 3aaHHe
€ pa3BEépHYTHM penieHueM; 06HAHO TepATh 6aJUIH H3-32 ONMOOK B OTHOCHTEIBHO MPOCTHX
3aAavax.

Kpome Toro, TpeHHpOBKAa Ha MPOCTHIX 33/a4ax MO3BOIUT BaM U36eKaTbh TEXHMIECKMX
omM6OK ¥ NP peMeHHH 3a4aY C IOHEIM PEHICHHEM.

PaboTy c TeTpaAplo cliefyeT HauaTh C BHUIONHEHHA AMATHOCTHYECKO# paboTH. 3aTeM
peKOMeHAyeTCA TPOYNTATD PeIlieH s 3a/jad, CPAaBHUTD CBOH PellIeHH C pellieHUsMH, TPpUBe-
NEHHBIMH B KHure. ECIM kakas-To 3a/jada WiH TeMa BHI3HBaeT 3aTPyAHEHH, CAeAyeT ocue
TNOBTOPEHUA MaTepHaa BRIIOJIHHUTh TEMATHIECKHE TPEHUHTH.

JNs 3aBepIalomero KOHTPO/s TOTOBHOCTH K BRITIONIHEHMIO 3aZaHUi COOTBETCTBYIOMmEH
nosuipm EI'D cayxar guarHoctudeckuie paboTsi, pasMenEéHHEIE B KOHIE TETPaAH.

Pabota c cepueii paboumx TeTpajeii A MOAroToBKM K EI'D 10 MareMaTHKe MO3BOIHT
BRIIBHTE M B KpaTyaliiMe CPOKH JIMKBUAHPOBATh NMpo6esibl B 3HAHUAX, HO HE MOXET 3aMe-
HHMTbH CHCTEMATHYECKOTO H3y4YeHHsI MaTeMaTHKH.

Kenaem ycnexa!



BBenenue

Jro nocobue npegHasHAYEHO A NOATOTOBKH K PELIEHHUIO 33/1a4 10 TeMe «[IpousBoaHasA
¥ nepBooGpasHafa. MiccnenoBanue QyHKIMA» M, B 9aCTHOCTH, 3ajadu 12 (mpodmwibHOro
ypoBH#A) EAMHOrO rocyAapcTBeHHOrO SK3aMeHa 0 MaTeMaTHKe.

3azava npeacTapaseT coboii TPaAUIMOHHOE AJISI MKOABHBIX YieGHMKOB 3alaHHe Ha BhI-
YHCiIeHME TIEPBOOOPAa3HEIX WIH HUCCICAOBaHHEe QYHKIMI: HaXOXAeHHe TOYeK IKCTPEMYMa,
3KCTPEMYMOB, HAUGONBIIMX M HAMMEHbIINX 3HaYeHUI QyHKIMIA.

Jina toro 4To6B MOAroToBKY K EI'D cenate MakcMManbHO a¢dexTHBHOI, B nocobue
BKJIIOYEHHI 33/[aHNA MO YKA3aHHBIM T€MaM, COOTBETCTBYIOIHE BCEM IeCTH GYHKIIMOHAID-
HO-YMCJIOBBIM JIMHHAM MIKOJIBHOTO Kypca:

® HefBIe palMoHaNbHEE GYHKIMH (MHOI'OWIEHE),

® 1poGHO-palMOHaNbHEIE GYHKIIUH,

® MppaioHaAbHble QYHKIIHH,

® TpUroHOMeTpHUYeckue GYHKIMH,

e noKasaTenbHasA QYHKIUsA,

o jjorapudMmuIecKas QyHKIUA.

3pecy 1o MppALMOHAIBHEIMH QYHKIIMAMH MOHMMAIOTCA GYHKLMH, 3afaHHbe dopMy-

JIoH, B KOTOpOLi epeMeHHasA HaXOAUTCA MO 3HAKOM KOPHA n-i CTeleH! WM uMeeT Apob-
HBIH MOKasaTeAb cTeneHH. Takoe MOCTpoeHue NOco6MsA MO3BONMUT, C OAHOM CTOPOHH, BhHI-
ABMTH CyLIeCTBYIoe npobenkl i MpobieMHbie 30HE B MOATOTOBKE C LENbIO MX yCTpaHe-
HUA ¥ BHPabOTKH YCTOIUYMBEIX HABHIKOB pemieHHsA 3a/ja4 6a30BOr0 YPOBHS M HECKONHKO
6osee CIOKHBIX 334a4Y Ha BHIYMCJIEHHE NMPOM3BOAHLIX M NEepBOOGPA3HBIX M MCCIEAOBaHNe
$yHKUMIA, a ¢ APyro# — KCIOIL30BaTh KOMIUIEKCHEIHM MOAXO/ PH OpraHH3aliH U IpoBe/e-
HUM obobmjaloimero nosTopeHna. Kpome Toro, B noco6ue BKIOYEH MaTepyas, CBA3aHHbIH
C BHYMC/IEHHEeM HauGOo/MBIIMX ¥ HauMeHbIIMX 3HaueHui ¢yHkumii 6e3 MpUMeHeHUs Npo-
M3BOAHOM, pa36UTHIl Ha ABa myHKTa: «[IpuMeHeHue cBOlicTB dynkumii» u «[IpuMeHeHue
CTaHapTHHIX HePaBEeHCTB». MaTepuasl BTOpOro MyHKTa MO3BOJAET JIydilie TOATOTOBUTHCA
K pemeHHio 3azay4 15, 17, 20 EI'D no MatemaTke. BHITyCKHUKM, JUI KOTOPHIX 9K3aMeH 1O
MaTeMaTHKe B BHIGDaHHBIX MMH By3aX He ABAAETCA MPOPUIbHEIM, MOTYT POIYCTUTE 3TOT
TYHKT. :
TMoco6ue cocTouT U3 Tpex naparpadoB ¥ BKAI0YaeT 12 AHATHOCTUIECKHUX ¥ 28 TpeHUpO-
BOYHEIX pa6oT, a Taxke pa3bop 3aZia4 HaYaJIbHOM AMarHocTHyeckoii paborsl naparpada c
Heo6XOAHMHIMH METOAMYECKUMY peKOMeHAanuAMY. lnarHocTiyeckue paGoThl COCTOAT U3
12 3aganmii (B maparpadax 1 4 3 — 1o ABa Ha KOKAYIO U3 ecTy GPYHKIUOHATBHO-YHUCIOBBIX
JIMHWM IIKOBHOTO Kypca B COOTBETCTBUH C YKAa3aHHBIM BhIllle IIOPAAKOM; B maparpade 2 3a-
Zla4ll ZUAaTHOCTHYECKWUX M TPEHHPOBOYHEIX paGoT CrpyIIMpPOBaHbL 10 METOAAM peIleHHA).
TpenupoBouHsie paboTsl cocroaT u3 10 3aza4 1A BHPaGOTKY Wik 3aKpeIUIeHHA HaBHIKOB
pellieHuA 10 KAKAOMY THITy 3afaHuid.

B nHauane paboTh ¢ moco6ueM LienecooOpasHO BHIIOAHUTh HAYabHYIO AMArHOCTHYe-
ckyio paboty naparpada, onpeAenuTh, Kakue 3ala4y BHIBRIBAIOT 3aTPYAHEHNMA, U 06paTUTD-
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Bsedenue

¢ pU Heo6X0AMMOCTH K pa3bopy 3afau. [Tocie 3TOro HyXHO IOTPEHUPOBATHCA B PEIICHUN
337a4 KaKZOTO THNA, BHITOAHWB TPEHHPOBOYHHIE paboTei maparpada. Jljia 3aBepmeHHs
TIOATOTOBKU — Cie/IaTh AWarHOCTHYeCcKue paboThHl, pa3MeleHHbIe B KOHIle naparpada, mo-
CTapaBUIMCh peliuTh UX 6e3 onmMboK WK ¢ MUHUMAaIBFHBM KOIU4ecTBOM ommbok. XKena-
TebHO, YTOOK BpeMs peleHus Mo6o# M3 AMarHOCTUYECKUX Y TPEeHMPOBOYHHIX paboT He
TPEeBhLIIAJIo OAHOIO Jaca.

TogyepkHeM, 9TO B HOCOGMY pacCMaTPUBAIOTCA 3aJaHKA, B 3HAYNTE/ILHOH 9acTH OTBe-
qalolye NO YPOBHIO CJIOXKHOCTH 3azaHuio 12 (npodunsHoro ypoeHa) EI'D o maremaruice.
YMeHue pemaTh TaKue 33jjauM siBjigerca 6a30BeIM: 6€3 HETO HEBO3MOMHO NMPOABHHYTHCH
B pelieHHMHM Gojiee CIOXHBIX 3afad. Tem He MeHee, 9acTh BKIIOYEHHBHIX B nocobue 3ajay
HECKOJIbKO CJIoxHee 3afayH 12 (1TpodiuIbHOro ypoBHs) AEMOBEPCHH: MX pelieHHe HO3BOAHT
HapacTHTDb ONpeAeeHHYI0 «<MaTEMaTHYECKyI0 MyCKyaaTypy» U YyBCTBOBaTb ce6A Ha dK3a-
MeHe 3aCTPaXOBAaHHBEIM OT HENPHUATHHIX HEOXKHUAAHHOCTEH.

TIpu noAroTOBKe K pelleHHIo 3aa4y EAMHOTO rocyfapcTBEHHOIO 3K3aMeHa ¢ KpaTKuM
OTBETOM HYXXHO NOMHMTH ciiefiyiomiee. [IpoBepKa OTBETOB OCYLIECTBIAETCA KOMIIbIOTEPOM
nocJie CKaHKpoBaHus 6J1aHKa OTBETOB M CONIOCTAB/IEHHUA Pe3y/IbTaTOB CKAHUPOBAHMUA C Hpa-
BWIbHBIMHM OTBeTaMu. [TostoMy uudpel B GaHKe OTBETOB C/IefyeT MUCaTh pa3GopIMBO
H CTPOT'O B COOTBETCTBHY C HHCTPYKIIMeli [0 3aM0NHEHHIO Gi1aHKa (¢ TeM, YTOObI, HaNpuMep,
lu 7, nnu 8 u B pacnosHaBanuch KOppeKTHO). K coxkanenuio, ommbxu CKaHUPOBaHUA
NOJHOCTBIO MCKIIOYMTh HEIb3fA, TIO3TOMY €C/IM eCTh YBEPEeHHOCTh B 3ajade, 33 KOTOpPYIO
ROJIyYeH MUHYC, HY)KHO HJATH Ha ane/ursnuio. OTBETOM K 3aZiade MOXeT ORITh TOJIBKO Lieioe
YHCJIO WIM KOHEeYHadA AecATHIHas Apob6b. OTBeT, 3a$HKCHPOBaHHEI B MHO ¢opme, OyaeT
pacro3HaH KaK HelpaBWIbHLIA. B 3TOM cMbiciie 3ajaHue 14 He ABISETCA HCKIIOYEHHUEM: eC-

. 3
1 pe3yJIbTATOM BRIUUC/IeHUI ABUIACh OOHIKHOBEHHadA Apo6b, Harnpumep, > IePe/ 3aMHuChbIo

oTBeTa B GJIaHK ee HY)KHO NEPEBECTH B AeCATHYHYIO, T. €. B OTBeTe HamucaThb 0,75. Kaxapri
cuMBOJI (B TOM YHC/Ie 3anATad U 3HaK «<MUHYC») 3alIHCHIBAETCSA B OTAEABHYIO KIETOUKY, KaK
3TO MOKa3aHO Ha MOJsIX Hocobus.



OTBeTH:
§ 1. Beruucsenne Npou3BoAHbBIX. UccieaoBanue

JyHxMii ¢ npEUMeHeHHeM NPOU3BOAHOMK
JnarsocTudeckan pabora

1. Haiigure TO9KYy MakcuMyMma QyHKIMH

y=x>—48x+17.

2, Haiizute HauMeHbIIee 3HaYeHKe GYHKIMH

e

y =x%~27x ua orpesxe [0; 4].

3. Haiizure TOYKY MHHMMYMa QYHKIIHHM

y= 2x—5+x+25.

4. Haiizgure HanGonpmee 3HaueHNe QYHKIAA

y= x+§ Ha otpe3ke [—4; —1].

5. Haiiaure Touky MakcuMyma GyHKIAH

y= 7+ 6x—2x3.

6. Hailizure HauMeHbIIee 3fa4eHne QYHKITHH

y= x5 —3x+1 Haorpeske [1;9].

7. Haligprre TOUKy MMHMMyMa QyHKIIMH

y =(0,5—x)cosx+sinx,

NpHHaJIeXKanIylo MPOMEXYTKY (O; %) .
8. Haligure Haubobmiee 3Ha4eHHE QYHKIMH

y =4v2cosx+4x—m+4 Ha oTpeske [0; %]

9. Hatigure TOouKy MakcuMyma GyHIIMH

y=02-17x-17)e’ .

10. Haligure HauMeHbIee 3HadeHne GyHKIMM

y = (x—13)¢*"!? uaorpesxe [11;13].

11. Haiiaure Touky MuHMMyMa QyHKIMH

y=x-Skhx.

12. Haiiawre Haubonbmee 3Ha9eHNE QYHKIMH

83

y=5-7x+7In(x+3)

O6pasen Harvcanms: ' B OTPeske [-2,5;0].




Memoduueckue pexomenoayuu
Mertoau4deckne peKOMeHZallH

MOXHO BRIEANTS CJIeAYIONMe OCHOBHEE TPYIIIH 33734 [0 TeMe, BEHIHECEHHO! B Ha3Ba-
Hue naparpada:

® uccaeoBaHue QYHKIMH HA SKCTPEMYMBL;

e uccaegoBaHue QyHKIMY Ha Bo3pacTaHue,/yOuBaHue;

o ycoiefioBanre GyHKIMHM Ha HauGonbmive ¥ HauMeHbIINe 3HaYeHHUA (B TOM YMC/ie Ha
OTpe3Ke);

 ycoreoBaHue QYHKIMH ¢ IOMOINBIO rpadyKa ee MPOM3BOAHOM (YTeHue rpaduka rnpo-
H3BOAHOM).

PasHuila MeXAy NEepBRIMHM TpeMsA M MOC/AefHEH rpynnaMu 3afjad 3aKmodaeTcs JMMb
B criocobe 3azanua pyHKwMH. B Gonee TpaJULMOHHBIX A1 NIKOJBHEIX YIeGHHKOB 3aagax
(nepBrie TpH rpynnbl 3aza4) QyHKIMA 3aaHa aHAIMTHYECKH, JJIS pelleHHs 3a/ja9H HyXHO
HaliTH NPOM3BOAHYIO, ee HYIM W TPOMEXYTKY 3HAKONOCTOAHCTBA. MIMEHHO 3TH 3ajauH
u GyAyT paccMaTpuBarhcsa B nmocobuu. B MeHee TpajUIMOHHLIX 33/ja4yaX, CTABIIMX OYEHb
NIOMYJ/IIPHBIMHM B MOCJIeAHKE ToAxI (B TOM uuciie U Gnarozapa EI'D o MmaTeMaTHKe), BRBOAK
0 NMPOMEXKYTKaX BO3pacTaHWA M yOuBaHMA (T.e. MPOMEKYTKAX MOHOTOHHOCTH), 3KCTpe-
MyMax q>yuxuml ee HaVMEeHBIUX WK HauOOJIbIIMX 3HAYEHUAX HYHKHO CAeNaTh, UCCTEAyA
3a/laHHbIN rpadHK MPOM3BOAHOM 3TOH QYHKIIMH.

Iina ycniemHoro pemeHus 3aAad 1o TeMe HeoGX0AMMO yBepeHHOe BiIafieHHe HAaBHKAMMU
BHYMC/IEHHA MPOM3BOJHLIX M pelieHMsA HepaBeHCTB. MiccaenoBanme auddepeHuMpyeMoi
¢yHxuMYu Ha BospacTanue (yOrIBaHME) CBOAMTCA K ONPEJEICHUIO POMEXYTKOB 3HAKONO-
CTOAHCTBA €€ NMPOU3BOAHON. HamlOMHUM COOTBETCTBYIONME YTBEPKACHUA.

Ecnu f'(x) > 0 8 xaxcdoii mouxe unmepaana, mo gynxyus y = f (x) eospacmaem na smom
unmepeane (docmamounstil npusnax eospacmanus gynxyuu). Ecau f'(x) <0 e xaxcdoi
mouke unmepsana, mo dyuxyua y = f(x) _y6ueaem Ha amom uxnmepeane (docmamounbiit
npusHax ybuieanus gyHxyuu).

Pentenue 3afa4 Ha HaXOXKACHHUE TOYEK MAaKCHMyMa M MMHHMYyMa (TOYeK 3KCTpeMyMa)
(yHKIMN OCHOBHIBAaETCA Ha CIEAYIONMX YTBEPIKACHUAX.

Ipusnax maxcumyma. Ecau gynxyus f nenpepoiena e mouke xq, f'(x) >0 na unmep-
sane (a; xp) u f'(x) <0 na uwmepeane (xy; a), mo x,— mouka makcumyma gymxyuu f
(ynpowsernas PopmynuposKa: ecnu 8 mouke xo NPOU3BOOHAS. MeHSAeN 3HAK ¢ IUIoCA HA MU-
HYC, MO Xg — MOUKA MAKCUMYMA).

HMpusnax munumyma. Ecnu gynxyus f Henpepwigna 8 mouke xg, f'(x) <0 na unmepeane
(a; xg) u f'(x) >0 na unmepsane (x,; a), mo xo — mouxa murumyma gynxyuu f (ynpoujen-
Ha POPMYNUPOBKA: eclLL 8 MOUKe X NPOU3B0OHAS MEHsIeM 3HAK C MUHYCA HA TUIOC, INO Xo —
mouxa MUHUMYMAQ).

YcnoBsue HeENpepHBHOCTH B TOYKE X, ABAAETCH CYMECTBEHHHIM. Eczm 3TO YCJIOBHE He
BHIIOJIHEHO, TOYKA X, MOXET He ABIATbCA TOUKOH MakcHMyMa (MHHHMYyMa), AaXke eciH
dyHKIMA f onpeJeieHa B Hell ¥ MPOU3BOHAA MEHSET 3HAK NIPH IIepeXoAe Yepes X,. B camom
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§ 1 Buiuucnerue npouseodusix. Hccnedosanue gyHxyull ¢ npumeHerLeM npou3sooHoll

Aeie, paccMOTPUM QYHKIIHIO

x? mpu x # 0,

fo = 1 mpux=0

Xota 3Ta $yHKUMA onpefieNieHa B Touke x =0 M B 3ToM TOYKe Ipou3BogHas f’(x) = 2x
MEHSEeT 3HaK C MMHYCa Ha IUTIOC, 3TA TOYKA He AB/AETCA TOUYKOH MUHHMYyMAa.

Toukamy MaKCHMyMa ¥ MHHHMYMa ABJISIOTCSA JIMIIb TOIKH 061acTH onpeeneHus QyHK-
LU¥, ¥ «OPAMHAT» 3TH TOYKHM MMEeThb, pasyMeeTcs, He MOryT. TeM He MeHee, MHOr/a yJaniy-
€cA Ha3HBalOT, HANPUMeEp, TOYKY MUHMMyMa QYHKUMH y = x2 + 3 He «TouKka O», a «To4Ka
(0; 3)», moapasyMeBas TOUKy rpadmka ¢yHkipu. Takoe yTBepkAeHHe SABIAETCA omu60Y-
HEIM.

3nagenne GyHKIMH B TOYKE MUHUMYMa Ha3bIBAeTCS MUHUMYMOM GYHKLIMHU, a 3HAYECHHE
B TOUKe MAKCHMyMa — Makcumymom yHKIpm.

Ecnu ¢ymrxamma Boapacraer (yGhiBaeT) Ha KKAOM M3 ABYyX NPOMEXYTKOB, TO Ha HX
o6beAMHEHUH OHA JaJIeKo He Bcerja ABjseTcs Bo3pacralomeii (y6nmBaromeii). Hanpumep,
o ¢yHKUMH y = tgX O4YEeHb 4YaCTO NPUBOAATCA Ciefyiomme ommbodHbBIe YTBepHAeHMA:
«(bynxmm y =tgx BO3pacTaeT Ha Bceil obnacTn onpmmem» «pyHKIHA ¥ = tgXx BO3-

pacTaeT Ha 00beHEHNM TIPOMEXXYTKOB BHZA (—— + nk; = + nk) k € Z». Ecum 61 5T
YTBEpP)KACHHA OLUIM BEPHBI, TO M3 HepaBeHCTBa 2> 1 cneaona.no 651, uTo tg2>tg1, a aTo

He TaK. AHJIOTHYHO OOCTOMT Aeno ¢ QyHKImeH y = %: BHIBOJ, O TOM, ITO OHa yGHBaeT
Ha MHOMecTBe (—0; 0) U (0; +x), aArnsderca MaremMaTHdecKoii ournbkoit. B camom gene,
M3 TOro, 4To 2 > —3, OTHIOAB He C/IefyeT, YTo —;— < _is, H, CJieA0oBaTebHO, GyHKIMA y = —
He sAB/IfAeTCA yOrIBaloleil Ha 0GbefUHEeHNH TPOMEXYTKOB (—; 0) U (0; + ). IlepeuncanTs
TIPOMEXYTKH BO3PaCTaHUA Jy4dlle, HCIIONb3yA TOUKY, TOUKY C 3alIATOMH WIH COI03 «H», a He
3HaK O0BeJUHEHHs] MHOXECTB. BripoueM, 3TO COBET CKopee Ha Oyzyilee, Ha ciydaii, ecmm
3a/1a4a Ha HccleAoBaHMe QyHKIMI Korga-HUGyAb NOMAAeT BO BTOPYIO Yacth EI'D mo mare-
Matuke u GyaeT TpeGOBaTh MOHOTO PEUIeHHA.

Zna oThicKaHUA HauGoNBIIEr0 ¥ HaMMEHbINero 3Ha4eHuH QyHKIMH, HenpepHBHO#H Ha
OTpe3ke, HY)XKHO BEIYHCIIUTH €€ 3HaYeHUA B TOUYKAX SKCTPEMYMa, TIPHHAAJIEIKAIIMX OTPE3KY,
H 3Ha4YeHMA Ha KOHIAX oTpe3ka. HamGonbniee (HanMeHbHlee) U3 BHYMCICHHBIX 3HA9EHHH
u OyAet HauGonbMKUM (COOTBETCTBEHHO HaMMEHBIINM) 3HadeHueM QYHKIIMHM Ha OTpe3Ke.
Jns Gysxiun, HenpephIBHOH Ha MHTepBalie, aHAIOTUYHOE YTBEpXKAeHUe CPaBeANINBO Aa-
JIEKO He Bcerja. B xavecTse nmpuMmepa paccMoTpuM GyHKIMIO y = tgx Ha uHTepBaie (0; 1).
Ha sToM uHTepBase QyHKIMA He UMeeT HH HauOONbIero, HY1 HAaMMEHBbHIETO 3HAYEHMIA.
JlelicTBUTE/ILHO, €C/IH NPEATIONONUTD, YTO B TOUKE X GYHKIHA ZOCTHraeT, HapuMep, Hau-
GosmbInero 3HaY€HMsI, TO 3TO HauGosbinee 3HaYeHNe paBHO Y (X,) = Xx,. Ho Toraa oueBnaHo,
4To B JH060# TOUKe X, € (X; 1) 3HaueHue QyHKIMH OKaxeTca Gonbille, YEM X, MOCKOMBKY
$yHKIMA y = tg X ABIAETCA BO3pacTalomei.



Memooduueckue pexomendauuu

HauGonbmee u HauMeHbiee 3HaueHuAa GyHKUUM y = f(x) Ha oTpe3ke [a; b] o6rrHO
0603Ha4aIOTCA CHMBOIAMKA r[nab)]( fx)m r[nibr]n f(x) cooTBETCTBEHHO.
a; a;

H3 TeopeMbl 0 MPOMEXYTOYHBIX 3HAYEHUAX HENPEPHIBHOMN Ha OTpe3ke QYHKIMM CIeAY-
€T, 9TO ecyIi Haubosplliee ¥ HauMeHbIIee 3HaYeHuA YHKIHU Ha JAaHHOM OTpe3Ke paBHHI
9pcjaM m U1 M COOTBETCTBEHHO, TO MHOXXECTBOM 3HAa4YeHHE QYHKIUH Ha ZAaHHOM OTpe3-
Ke siBifercd oTpe3ok [m; M]. [loatoMy K pemieHMIO 3aja4YM Ha OTHICKAHHE MHOXECTBa
3HaYeHMi QYHKIMN, HENpephIBHOM Ha OTpe3ke, TakkKe NPUMEHUM QJIMOPUTM BHIYMC/ICHUA
HauOoJIbIIero ¥ HauMeHbIIero 3HaYeHul HelpepHBHOMH Ha OTpe3ke QyHKUHMH.

PaccMoTpuM eniie OAHY TMIIMYHYIO cUryaumio. IIpu HccnefoBaHKHK HA MOHOTOHHOCTh
HenpephiBHOH ¥ guddepeHHpyemoii Ha R ¢ynkumu y = 3x* — 4x3 B oTBeTe HyXHO yKa-
3aTh TOJNBKO /iBa MPOMEXYTKAa MOHOTOHHOCTH: (—0; 1], Ha xoTopoM dyHKiusa y6hiBaeT,
# [1; + ) — npomexxyTok Bo3pacrauua. Touka 0, XOTA U ABJIAETCA KPUTHYECKO#, He GyzaeT
KOHIIOM MPOMEXYTKa MOHOTOHHOCTH, TaK KaK IPOM3BOAHAA B 3TOH TOYKe He MEHAEeT 3HaK.
Hanpotus, npu ucciefoBaHUN QYHKIHH y = % - % B OTBETe AO/DKHHE OHITh YKa3aHH! TPH
NPOMEXYTKAa MOHOTOHHOCTH: (—;0) u [1; +») — nmpoMexxyTku Bo3pactanmd, (0;1] —
IPOMEXXYTOK YOhIBaHHUA.

3HayeHHe B TOYKe MMHUMyMa QyHKIIMH, IpUHAAJIeXamell oTpe3Ky, BoBce He o6si3a-
TEJIbHO ABJIAETCA HAMMEHBIIUM 3HaYeHHeM (YHKIMM Ha 3TOM oTpe3ke. Hampumep, ana
dymiaman y = x° — 3x HaMMeHbIIMM 3HAauYEHHEM HA OTpeske [—5; 2] sABNAeTCA BOBCE He
y(1) = —2 (3HaveHHe B TOYKe MMHHMMyMa), a y(—5) = —110. Pasymeercs, aHaIOru4HOE
3aMevyaHHe CIPaBEJ/IMBO U AJI TOYEK MAaKCUMyMa.

Jia pemienuda 3ajauu 14 MOXKeT OKa3aThCA HONE3HHIM ClIeAyIoniee CBOHCTBO HENPEePHIB-
HBIX yHKumit: ecau gyrkyua y = f(x) umeem na npomexcymee I eQuHCMEEHHYO MOUKy 3Kc-
mpemyMma Xo U IMa mMouKa A6/1Aemcs IoUKoll MUHUMYMA, MO 8 Hell docmuzaemcsi HAUMeHb-
wee 3HaveHue PyHKYUU HA OGHHOM NPOMeXymkKe. AHAJIOTHYHOE YTBEPKACHHE CIIPABefIMBO
i TOYKM MaKCMMyMa ¥ Haubosbiiero 3HayeHHa ¢yHkumM. Hanpumep, ecnu PyHKIMA
¥y = f(x), HenpeprBHasA Ha oTpe3ke [a; b], uMeeT Ha mpomMexyTke (a; b) eAMHCTBEHHYIO
TOYKY SKCTpEMYyMa X,, ¥ 3Ta TOUKa ABJIAETCSA TOUKOI MaKCHMyMa GYHKIMH, TO HanboJbIiee
3HageHue yHxumu Ha orpeske [a; b] paBHO f(xg).

VHorza npu pelieHHWH 3aja4 Ha Ucc/iefoBaHue QyHKIHiA OKa3hBaeTCsa, YTO Ha JaHHOM
NPOMEXYTKe TOYeK SKCTpeMyMa HeT. Takoii CHTyaluu He HajO MyrarbCs: OHA O3HAYaerT,
9TO Ha 3TOM NMPOMEXYTKe IPOM3BOAHAA IPUHUMAET 3Ha4YeHHUs OFHOTO 3HAKa, T. €. PYHKINA
ABJMIETCA MOHOTOHHO#H Ha HeM. OcTaeTcsi 3aMETWTh, 9TO €C/M QyHKIMA BO3pacTaeT Ha
oTpeske, To HaubosbIlee 3HaYeHHE HA HEM AOCTHTAeTCs B IPAaBOM KOHIle OTpe3Ka, a Hau-
MeHbIllee — B JIeBOM; eciii QyHKiusA yOBIBaeT Ha OTpeske, TO Haubonbllee 3HaYeHHE Ha
HEM JOCTWTAeTCA B JIEBOM KOHIle OTpe3Ka, a HauMeHbllee — B NpaBoM. Hanpumep, nycTts
TpebyeTcs HaifTH HaubGornbinee 3HaYeHHe QYHKIUU

y= 6s/§sinx—3n9x+49

9



§ 1 Boiuucnerue npoussooHsix. Hecnedosanue dhiyHkyuil ¢ npuMereHuem npoussooHol

Ha OTpe3Ke [% 3] Hponano,zmax aroit yHxmuu ectb y’ = 6v2cosx — -4—0 Nockanbky
7T <4, NOJMYIMM, YTO ? > 10. Ho 6v/2cosx = +/72cosx < /81 cosx, T.e.

6v2cosx < 9cosx < 9.

ITosToMy y’ < O mpH mo6GOM AEHCTBUTENLHOM 3HAYE€HMH apryMeHTa. 3Ha4MT, QyHKIMA
. 40 " " " .
y =9sinx — —~x+49 apnaeTcs yOsiBalomeli Ha Beeii 1MCI0BOH HPAMO M CBOEr0 HAMGOMD-

IIero 3Ha4€HWA Ha OTpe3Ke [ ] AOCTHI'ae€T B TOYKE X = — TaKHM 06p830M

43

max y0 =y(§) = 6f.£—4—°-5+49 45.
(353 w4

Ocoboe MecTo B pAAy 3aZad Ha BHYHMCAEHUE HAHGONBIMMX U HaUMEHBIIMX 3HaYCHUIt
3aHMMAIOT «TEKCTOBBIE» 33/]a4H (KaK IPAaBMJIO, C TeOMETPHYECKHM coAepikanueM). QOHqIHO
B TakMX 3ajadax Tpe6yerca HalitTn Haubosmbllee WM HaMMeHblIee BO3MOXXHOE 3HadeHHE
HeKoTopoii BetuauHEl. [Tpy 3TOM HCKOMasi BeIMIMHA PacCMaTPUBAETCA KaK GYHKIMA HEKO-
TOpO# Apyroii BenuyuH. Tak, HapUMep, eCJIM U3BECTEH NEPUMETP P NPAMOYTONBHMKA,

—

—2x
TO ero IIOmAajAb MOXHO paccMaTrpuBaTh Kak ¢yHkmio S(x) =x - P 5 > TAe x —opHa
M3 CTOPOH IpAMOYyroibHuKa. MccaegoBaB 3Ty GyHKIMIO, MOXKHO YCTAaHOBHUTH, KaKOH U3
BCEX BO3MOJKHBIX NMPAMOYTONBHUKOB JAaHHOTO TIepUMeTPa MMeeT HaubGOoNbIyIO IUIONIafb.
Jiia paccMaTpuBaeMoii 3aZa4M 3TO MOXKHO cZesiaTh M Ge3 MpUMeHeHus MPOU3BOAHOM, TI0-
CKONBKY GyHKIHA IIOIa H ABIAETCA KBapaTHYHOM GyHKIMelH C oTpHIIaTeIBHRIM Ko3ddu-
ITHEHTOM NPDH BTOpPO# cTeneHu apryMmeHra. IlosTomy Haubonbmee 3HaYeHME JOCTHIAETCA
B abciyicce BepmMHEL napabosbl, ABaAlomelica rpadpukoM QyHKUMHM, T.€. B TOUKE X = %
CrenoBaTesIbHO, OZHA U3 CTOPOH MPAMOYTOAbHMKA PaBHA YeTBepTH nepuMmerpa. Ho Toraa
u mo6as Apyras cropoHa GyAer paBHa % TaxuMm 06pa3oM, U3 BceX NPAMOYTOIBHUKOB AaH-
2
HOTrO IIepUMeTpa P HaubOIbLINYIO IIOHAAD %6 UMeeT KBaJpar. Jipyrue 3ajauu Ha BRIYKCIIE-
HHe HaubGOoNbIIMX M HAUMEHBIINX 3HaYeHHH GyHKIHY 6e3 npuMeHeHH IPOU3BOAHOM OyRyT

PaccMOTPEHH B cleAyoneM naparpade.
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Llesbie paiMoHaIbHbIe QyHKIMH.
Penilenusa 3aza4 1 u 2 AMaraocTUIecKoM paGoTsl

1. Haligure Touxy MakcuMyma GyHKIHUH
y =x3-48x+17.
Pemenwe. HaiijeM npou3BOAHYIO JaHHOM QYHKIWH:
y' =3x%-48.
OnpezaenuM NPOMEXYTKH 3HAKOIIOCTOSHCTBA MPOM3BOAHOM, pas-
JIOXUB TIONMyYeHHOE BRIpDOKEHHE Ha MHOMWTEIH:
3x?—48 = 3(x* ~ 16) = 3(x +4) (x— 4).

B TouKe x = —4 npoMU3BOAHAas MEHseT 3HaK C IUNoca Ha MHHYC,
C/IeIOBaTE/IbHO, 3Ta TOYKA M ABIAETCA eJUHCTBEHHOH TOYKOH
MaKCHMyMa.

Yy + max - min  +
yoo 7 -4 ~ 4 7 x
Omeem: —4.
2. Haligute HauMeHbiee 3HaYeHue GyHKIMH
y=x>—27x
Ha orpeske [0; 4].
Pemenue. Haitiem npoussozHyio yHKIMK
y=x2—27x
U Bocnonb3yeMcs GopMysioii pa3HOCTH KBaApAaTOB:
y' =3x2-27, y =3(x-3)(x+3).

[MpousBoaHasa MeHAET 3HAK B TOUKaxX x = —3 U x = 3. OTpesKy
[0; 4] npuHaAIeXXUT TOIBKO TOYKA X = 3, B KOTOPOii NPOU3BOAHAA
MEHSAET 3HaK ¢ MMHyca Ha wmoc. Takum o6pa3oM, Touxa x =3
ABJIAETCA TOYKOI MHHHMYyMa M eIHHCTBEHHOHN TOUKOI 3KCTpeMy-
Ma Ha JJaHHOM OTpe3Ke. 3Ha4YMUT, CBOero HauMEeHbIIEro 3HAYEeHHUA
HA JaHHOM OTpe3ke QYHKIMSA JOCTUTAeT HUMEHHO B 3TOi TOUKe.
HaiifeM HauMeHbIIee 3HAYEHHE:

y(3)=32-27-3=-54,

Omeem: —54.



OTBeTH:
TpeHupoBouHas pabora 1

T1.1 T1.1. Haitaure f'(0), eciu
F(x) = 3x* - 15x% — 4x + 16.
TL2 T1.2. Haiigure f'(—1), e
FOO) =x>+x7 +x'.

TL3 T1.3. Hatigure f'(1), ecnu

fx) = x3x*x7.
TL4 T1.4. Haiigure f'(4), ecm

fO) =@x-5"
TLS TL.5. Haiiaure f'(—3), ecn

F(x) =3(x+4)°.

T1.6. Haiigure f'(4), ecnn

FOxX) = (3x—-11)8.

T1.7 T1.7. Haiigure f/'(—5), ecnm
fG) = (x+4°+ (x+6)*.
T1.8 T1.8. Haiigure f'(—4), e
F(x) = (x—5)(x+5)*.
T1.9 T1.9. Haitgure y’'(—4), ecm

y=x+3)(x+7)3

.10 T1.10. Hadigure f'(—3), ecnu

) = (x+1(x+2)(x+3).

O6pasel; HanNMCaHUA:

NBNECE00ERE | "




OTtBeTH:
TpeHupoBouHas pa6ora 2

i
]
]
]
;
T2.1. Haifaure TOUKy MHHMMYMa QYHKLIMH v T2.1
'
y=x3—2x2+x—2. "
]
]
T2.2, HaiiguTe TOIKy MaKcUMyMa QyHKIMN 7 T2.2
]
¥y =9—4x+4x?—x3. ' ! l
1
[]
T2.3. HaiiguTe TOUKY MHHMMyMa QYHKIIMU y T2.3
1
y=x3-3,5x?+2x~3. | r
1
[]
T2.4. Haiigure TOUKy MakcUMyMa QYHKIIMH : T2.4
]
y=x>+x?-8x-7. '
]
[}
T2.5. Haiigure TOUKy MUHUMYMa QyHKIMH y T25
'
y=x3—4x*-3x—12. '
[}
[}
T2.6. Haiizure Touky MakcMyMa QyHKIHYN . T2.6
[}
y = x> +8x%*+16x+3. :
L]
]
T2.7. Haiigure TOuKy MUHHMYMa QYHKIMH H T2.7
[}
y=x3+x?—16x+5. H
]
]
T2.8, Haiigure Touky MakcumMyma GyHKIHH ! T2.8
[]
y=x>+4x*+4x+4. '
]
]
T2.9. Haligute TOUKY MMHUMyMa QyHKIIHK | T2.9
]
y=x3—4x*-8x+8. '
]
]
T2.10. Haligurte TOUKY MakcUMyMa (yHKIIMH 1 T2.10
1
y=x3+5x>+3x+2. '
|
1
1
]
1
i
! O6pasen HanMCaHUA:
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OTBeTsl:
TperupoBouHas pa6Gora 3

:
i
|
:

T3.1 i T3.1. Haiiute HauMeHbIIee 3HAYeHHE QYHKIHH
E y= 3x2-2x3+1
i Ha otpeske [—4; 0].

T3.2 E T3.2. Haiigure Haubonbmee 3Havenue GyHKuUu
E y=4x—4x-x3
| Haorpeske [1;3].

T3.3 E T3.3. HaliauTe HauMeHbIIee 3HaYeHHE QYHKIMH
' y=x2-2x*+x+5
E Ha oTtpe3ke [1; 4].

T34 i T3.4. Haiiqure Haubonbniee 3HaYeHHe QyHKIAM
E y=x3+x>-8x-8
1 Ha orpeske [—3; 0].

T3.5 E T3.5. Haiigute HauMeHbIIee 3HaYeHHE PYHKIIMH
E y=x*-4x*-3x-11
! =Ha orpeske [0; 6].

T3.6 E T3.6. Haiigure Hanbonbuiee 3HadYeHne GyHKIINH
' ¥y = —(x+6)(x*-36)
s Ha orpeske [—4; 3].

T3.7 E T3.7. Haifaute HauMeHblIee 3HaYeHUe QyHKIMH
: ¥y = (x—3)(x+3)?
E Ha oTpeske [—2; 2].

T3.8 ! T3.8. Haiiaure Hanbosbinee sHadeHue QyHKIMH
E y =22 +x-2*+x-2)°
s Ha oTpeske [1; 2].

T3.9 E T3.9. Haiigure HanmeHbHIee 3HaueHWe QYyHKIHN .
; y=QQ-x(x-4)?
E Ha orpe3ke [0; 3].

T3.10 | T3.10. Haiiaure Haubonbilee 3Ha4eHue GyHKIHU
E y = (x—10)(x*— 11x +10)

O6paser Hamvcanms: i Haotpeske [—1;7].
1]2]3lu[s]6[7]8]9]0[-], “




Jpo6Ho-panoHanbHbie QYHKIMH.
Peilenus 3aza4 3 ¥ 4 AUArHOCTHYECKO# paboTEHI

3. Haitgure Touky MuHMMymMa GyHKIMHM
y= % +x+25.
Pemenue. HaliieM npou3BoAHyI0 AaHHOH QyHKIMH:
25
y' = - +1.

OnpeseIMM NPOMEXYTKH 3HAKOIIOCTOAHCTBA IIPOM3BOAHOM, IpH-
BeZs NOAyJeHHOe BHpakeHHe K o0leMy 3HaMeHaTelTIo U pasjio-
KUB IHCIUTENb HAa MHOXKHTEIHN:
x3-25 _ (x—5)(x+5)
x2 x2 :
B Touke x =5 NpoM3BOAHAs MEHAET 3HAK ¢ MHHyCa Ha IUIIOC,
c/iefoBaTeNbHO, 3T TOYKa K ABJAETCA eAHHCTBEHHOM# TOYKOM MH-
HHUMYMa.
Omeem: 5.

4. Haiigute HamuGonbuiee 3HayeHHe QYHKIMH y = X + % Ha
orpe3ke [—4; —1].
Pemenue, HaiiieM npou3BOAHYIO JaHHOH yHKIMM:

HPPIBCACM NOMy4Y€HHOE BbIpaXX€HHE K O6!IIEMy 3HaMCHAaTENI0
H pa3jIoKHUM YNCIHTENDb HA MHOXKHTEIH

(-9 _ (x—3)(x+3)
x2 x2 :

Otpeaky [—4; —1] npuUHaANEKUT TOJBKO TOUYKA X = —3, B KOTO-
poii NpoM3BOAHAA MEHAET 3HAK C IUII0ca Ha MUHYC. TakuM o0pa-
30M, TOUKA X = —3 ABIAETCS TOUKOH MaKCHMyMa M €JMHCTBEH-
HOM TOYKOH 3KCTpeMyMa Ha JAHHOM OTpe3ke. 3HaYWT, CBOETO
HauGoNbOIero 3HAYEeHUA Ha JaHHOM OTpe3ke GyHKIMA AOCTHraeT
HMEHHO B 2T0i Touke. Haiinem HanGonbmee sHa9eHHE:

y-3=-3+% =6

Omeaem: —6.



T4.1

T4.2

T4.3

T4.4

T4.5

T4.6

T4.7

T4.8

T4.9

T4.10

O6pasern HaNKCAHUA:

TpenupoBouHas pabora 4

T4.1. HaiiguTe f’(—% , €CIIH
Fx) =3x72,

T4.2. Haiiaute y'(1), ecm

T4.3. Haiijgure f’ (%), ecnau
f(x) =5x+9x71+8.

T4.4. Haiiaure g'(—1), ecnn

_ 4x®+3x+7
gx) = ———".

T4.5. Hasiaure y'(—10), ecnu
y =8(x+9)7°.

T4.6. Haiiaure g'(7), ecnu
7

glx) = [P
T4.7. Haiigure f'(—4,5), ecnn
' _._x—4
fo= x2-16"

T4.8. Haiizure y’(2), ecmn
-
Y& = G

T4.9. Haitaure g'(2), ecnu

_ s
g0 = = 15

T4.10. Haitaure y’'(—3), ecnu

_ 7x+2
T 2x+7°

16



OTBeTH:
TpenupoBouHan paéora 5

T5.1. Haiiaure Touky MUHUMyMa QYHKIIMH

y == —x*+100.

]
[]
]
]
]
1
[}
y T5.1
1} l l
]
y=16- lx-6- -X. '
]
T5.2. HaiiiuTe TouKy MakcHMyMa QYHKIUU E T5.2
_ _x*+36 '
- x ‘
]
T5.3. Haiigure TOuKy MUHMMYyMa QYHKITHMM E T5.3
2164 '
y= :
1
T5.4. HaiiguTe TOYKYy MakcUMyMa QyHKIIHH ! T5.4
y=7-0,5x— L E
T5.5. Haiiaure TOUKy MUHMMyMa QyHKIHM i T5.5
]
4 '
= tx+ 4. E
T5.6. HaiiguTe TOYKY MakCMMyMa QyHKIUY i T5.6
L]
y=2_05x*+6. ;
]
T5.7. HaiiauTe TOYKYy MMHAMyMa QyHKIMK E T5.7
]
y =052+ +15. !
. ]
T5.8. Hajizute TOUKY MakCUMyMa QYHKITHH E T5.8
16 2 :
=——x“+09.
Y= i
T5.9. Haiizute TOUKy MUHUMYMa GYyHKUHH ! T5.9
]
y=x*- 5;—4 +45. '
:
T5.10. Haiiaure Touxy MakcuMyMma GyHKIMHN ! T5.10
128 ' T
E
'
]
]
L]
t

O6pazen HanMCaHHA:
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OtseTs:

T6.3

T6.4

T6.5

T6.6

T6.7

T6.8

OO6pasel HaTHCAHHA:

112

34

5/6

78

9,0/~

TpennpoBouHas pa6ora 6

T6.1. Haiizure HauMeHbIIee 3HaYeHUe GYHKIUH

_ x’+16

" Ha oTpeske [2; 8].

T6.2. Hailizute HaubonbIee 3HaYeHHe QYHKIMH

_ X +7x+49
y=—75,—"

Ha otpeske [—14; —1].
T6.3. HaiiaTe HauMeHbIIee 3HaYeHMe QyHKIIMH

_ x2-6x+36
y= x

Ha oTtpe3ke [3; 9].
T6.4. Haiizure HanGonbinee 3HaveHue QyHKIMH

x2—8x+64
y=>—>=

Ha oTpeske [—16; —4].
T6.5. Haiiaure HauMeHbiee 3HadeHue GyHKIMY

_ x*+10x+100
y= x

Ha orpeske [1; 20].
T6.6. Haiigure Haubonbimee 3HaveHHe GyHKITMHM

2
=_x3+_§i2_x2

Ha otpeske [—9; —1].
T6.7. Hatlizure HauMeHbIIee 3HaYeHUe PYHKIIVH

2_ .3
y= X2+ 25+x*—x
X
Ha oTtpeske [1; 10].
T6.8. Haiigute Hanbonbmee 3HaYeHMUe GyHKITMM

_16—x°
Y=

Ha oTpeske [—4; —11.

18



Tpenuposounasn paboma 6

T6.9. Haiizirre HauMeHblIee 3HaYeHHEe QYHKITMHU

_x*=54
- X

Ha oTtpe3ke [—6; —1].

T6.10. Haiigure Hanbonbinee 3HaYeHUE QYHKIUU

_ 250+50x—x*
y= x
Ha oTpeake [—10; —1].
19

T6.9

OTBeTH:

T6.10

O6pasel] HaIIMCaHMA:

z

304

56

78
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VippanuoHaibHble QyHKIHH.
Pemienus 3aAa4 5 u 6 Anarnocrudeckoii paGoTsl

5. Haiigwre TOYKY MakcuMyMa GyHKIMH
y =7+6x—2x3.
Pemienye. HaiizieM NpOM3BOAHYIO AaHHOM (yHKIMU:
y =6-3x3, y =3(2—Vx).
[TpousBoaHas o6palaeTcs B Hy/b, €C/H /X =2, T.e. x =4. B T04-
Ke X =4 mpou3BOAHAA MeHAeT 3HaK ¢ IUIoca Ha MMHYC, CIef0Ba-

TEAbHO, 3Ta TOUKA U ABIAETCA €AMHCTBEHHOM TOUKOH MaKCHMyMa.
Omeaem: 4.

6. HaiiauTe HauMeHbIIee 3HaYeHNe GYHKIUK
y= x2 —3x +1

Ha orpeske [1; 9].
Pemenne. HaiizeM npousBOgHYIO JaHHOMH GYHKIMM:

’=%x%—3, '=-§-(\/§—2).

IpoussoaHas o6palaeTcs B HyJlb, €CIH /X =2, T.e. x=4. B To9-
Ke X =4 npou3BoJHas MeHsAeT 3HaK ¢ MMHYCa Ha IUIIOC, 3Ta TOYKa
ABAAETCA eAMHCTBEHHOH TOYKONH MHHUMYMa Ha JaHHOM OTpe3Ke,
¥ HaMEHBIIETO 3HAYEHUA Ha 5TOM OTpe3ke PYHKIUA ZOCTHTaeT
VIMEHHO B 370 Touke. HaliieM HauMeHbllIee 3HAUYCHHAE:

y@) =45-3.4+1=-3.

Omeem: —3.

20



OTBeTH:
TpenmpoBounas pa6ora 7

]
]
1
i
]
]
'
T7.1. Haiiaure f'(9), ecnu y T7.1
]
f(x) = 18Vx. E
T7.2. Haiigure g’(8), ecin v T7.2
t
[]
g(x) =20/ x+17. H
]
]
T7.3. Haiigure f'(2), eciu ! T7.3
]
f) = Vax-7. !
]
]
T7.4. Haiigure y'(5), ecin ' T74
]
y() =7+/6x+19. i
]
T7.5. Haitaure y’(1), ecin i T7.5
]
y(x) = 49x7. :
]
]
T7.6. Haiigure g’'(18), e v T7.6
1 8 17 :
g(x) = x5 -x9 -x18, !
]
T7.7. Haiiaure g'(1), ecm 0 v
g(x) = 48 Yx ¥x. E
]
T7.8. Haiigute f/(1), ecm E T7.8
fO) =15¥x+34Yx. E
]
T7.9. Haitaure g'(1), ecin 1 T7.9
x7,2 + x2,7 :
g§(x) = "0z E
]
T7.10. Haiizure y'(1), ecnm  T7.10
x¥¢ -9 E
Y= x13 -3 :
:
' OOpa3sern HalMCaHUA:
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T8.

OTBeTHI:

T8.

T8.

T8,

T8,

T8.

T8.

OO6pasel] HaNMCAHNA:

z

3y

5/6

78

9,0~

TpeuupoBouHas pabora 8

T8.1. Haiiaure TOYKy MUHUMyMa QYHKIMM
y= gxﬁ —6x+1.

T8.2. Haligure TouKy MakcuMmyMa GyHKITHY
y=2+3x—xvx.

T8.3. Haiigure TOYKy MMHMMyMa QYHKIHNH
y=xvx—15x+2.

T8.4. Haiigute TOUKy MakcuMyMa QyHKIMH

y= 7+8x—§-xﬁ.

T8.5. Haiizgure TouKy MUHMMyMa GyHKIMH
y=(x—-9)Vx.

T8.6. Haiiure TOUKy MakcuMyMa QYHKIMH
y=(6-x)Vx.

T8.7. HaiiauTe TOUKy MUHAMyMa QYHKIMH.
y = (x—12)Vx.

T8.8. HaiiguTe TOUKy MakcuMyMa GyHKINU
y = (15-x)Vx.

T8.9. Haitaute TOYKy MUHMUMyMa QYHKIMH
y=xyx-3y/x+2.

T8.10. Haitaute Touxy MakcuMyma QyHKIMH
y =11+6vx—2xVx.



TpeaupoBounas paéora 9

T9.1. Haiizure HauMeHbIee 3HaYeHHe QYHKIHKH
y = (x—12)v/x Ha oTpeske [1;9].

T9.2. Haiizute Haubonpiee 3HaueHue GyHKIuUM
y=7-6y/x—5x° Haorpeske [1;4].

T9.3. Haiigure HauMeHbIIee 3HaYeHNe QYHKUHK
y=x3+5yx+7 naorpeske [4;16].

T9.4. Haiiaure Haubonbiee 3HaveHUe GYHKIMH
y= (7—x)\/:5_ Ha oTpe3ke [—4; 4].
T9.5. Haiizute HauMeHblee 3Ha4eHNe QYHKIUHN
y=(x- ll)m Ha orpeske {0; 8].
T9.6. Haligure Hanbonpmee 3HadeHne GyHKIMH
y= (10-—x)\/m Ha orpeske [—1; 7].

T9.7. Haiiaure HauMeHbIIee 3HaYeHHe QyHKIUM

y=(x—15)4y/x+12+6 Ha oTpeske [—8;4].

T9.8. Haiifute Haubobimee 3Ha4eHue QYHKIIHH
y=(8—-x)yx+4+1 Haotpeske [-3;5].

T9.9. Halizure HauMeHbIllee 3HaYeHUe PYHKINH

y=2(x—20)y/x+7+5 Haotpeske [-6;2].

T9.10. Haiigure Hanbosbiiee 3HaYeHUe QyHKIUN

y=5-(x-14)y/x+13 HaoTpeske [-9; 3].

23

OTtBeTH:

T9.10

OGpasel HAITMCAHKA:

4
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TpuroHomeTpudeckue GyHKIHH.
PemreHus 3aza4 7 ¥ 8 AMarHoCTHYECKO paGoTEI

7. HaiiauTe TOYKy MUHMMyMa QyHKIMH
y = (0,5 —x) cosx+sinx,
NMpUHAJIeXKAILYIO TPOMEXYTKY (0; -725) .

Pemenne. CHayana HatieM NMPOU3BOAHYIO AaHHOH QyHKIMH,
NMPpUMEHUB NMPaBWIO /i BEMHMCIEHUA NPOH3BOAHON Mpou3Beze-

HUA ABYX QyHKIHN:
¥ = (0,5—-x) cosx + (0,5 — x)(sinx)’ + (cos x)’,

T. €.

y' = —cosx—(0,5—x)sinx+cosx,

H, crejoBaTenbHo, y'=—(0,5—x)sinx, wm y’=(x —0,5)sinx.
Ha npoMexyTie (0; 125) Npou3BOoAHas o6pallaeTcs B Hyjlb TOABKO

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

TPOU3BOJHAsA MEHAET 3HaK C MMHYyca Ha IUIIOC, ¥ 3Ta TOYKA SABJA-

€TCHA eJMHCTBEHHOM TOYKOI MMHUMYMa Ha AaHHOM NPOMEKYTKe.
Omeem: 0,5.

8. Haiiante Hau6onpimee 3Ha9eHKe GYHKIHM
y =4v2cosx+4x—n+4

Ha OTpeske [0; %] .
Pemenue. HaiizeM IpOH3BOAHYIO AAHHOH QYHKIMM:
y' = —4v2sinx+4.
IIpousBoaHas obpamaerca B HYJIb, €CIH

4/2sinx = 4, T.e. sinx= %

3] 0; Ilo MHaUIE)XUT €AMHCTBEHHBIN KOPEeHb X = Z 1i0-
Ky 2 | OP 4

T
JIy4€HHOr'O YpaBHCHHA. B TOuKe x = z MMpOU3BOAHAA MCHAET 3HaK

C IIIOCA Ha MHMHYC, 3TA TOYKA ABIACTCA €AHHCTBEHHOM TOYKOM
MaKCMMyMa Ha JaHHOM OTpe3Ke, U Haubo/bIIero sHaYeHUs Ha
3TOM OoTpe3ke GyHKIMA JOCTATAET HMMEHHO B 3T0# Touke. Halizem
Haubonbilee 3HaYCHHE:

y(%) =4Y2cos T +4- T —m+4, T.e.y(%) =8.

Omeem: 8.

24



TpenupoBouHas paGora 10

T10.1. Haiiaure f’(——%‘), eCH
f(x) =2sinx+7cosx.

T10.2. Haiigure y’ (577[), ecnu
y(x) = 9v2sinx—7tgx.
T10.3. Haitaure g’ (5?“), ecnu
g(x) = 9tgx —8cosx.

T10.4. Haitzure y’(—%ﬁ), ecu
y = 3cos7x.

T10.5. Haitaute f’(%), ecnu

£ = 2 sin(137x0).

T10.6. Haiigure y’(uT“), e

y= 22tg(—Txi .
T10.7. Haiizure g’ (%") ecu
glx) = 51%
T10.8. Haiiaure f’ (%), ecnu
fO)= o
T10.9. Haiizure y’(zité), ecin

y(x) = sin? 7x — cos? 7x.

T10.10. Haitaure g’(%), ecnu

_ sin24x
()= cos12x°

25

T10.1

OTtBeTH:

T10.4

T10.5

T10.6

T10.7

T10.8

T10.9

T10.10

O6pazel HanVCaHHA:

2/3[4[5
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OrBeTHI:
TpeaupoBouHas paGora 11

Tii.1 T11.1. Haiigure Touky MaxcuMyMa QyHKIMHI

y = xsinx+cosx—3sinx+1,

NIPHUHAUIEKAILYIO IIPOMEXYTKY (-725, n).
T11.2 T11.2. HaiiguTe Touky MuHUMyMa QyHKIMM

y=(x—-1,5)sinx+cosx,

TIPHHA/UIEIKANYIO IPOMEXYTKY (0; g)
Ti1.3 T11.3. Hatigure TouKy MakcumMyma GyHKIIHH

Y = (6—5x)sinx—5cosx+86,

T
NpMHAaA/Ie)KaNTy1o IPOMEXYTKY (0; 5) .
T114 T11.4. Hafiaure TouKy MHHUMYMa QyHKIHH

y =2cosx—(1-2x)sinx+1,

‘ T
TMpYHaUIeXallyio TPOMEXYTKY (0; 5).
T11.S T11.5. Haiiaure TOYKy MaKCHMyMa QYHKINK

Y =2cosx—(5—2x)sinx+4,

TIPUHAJIEKAIIYIO IIPOMEXYTKY (g, n) .

T11.6 T11.6. HaliguTe TOUKYy MUHUMyMa QYHKIHH

s 3 .
Y =xsinx+cosx — 2 sinx,

A
NMPHHAIEKAMIYIO HPOMEXYTKY (0; 5).
T11.7 T11.7. Hatigure Touky MakcuMyMa GyHKITUH

y =sinx—4cosx —4xsinx+5,

NIpHHAJIeXKANIYIO TPOMEXYTKY (O; %)

Obpasen] HaNHCAHUA:

1]2]3]u]s]6[7{8[9[0[-], 26




Tpenuposounas paboma 11 OTBeTH:

T11.8. HajiauTre TOYKy MHHMMyMa ¢y1-ncuim TI1.8

y =3(x—1,25)sinx+3cosx+2,

NPHHAATIEXANLYIO IPOMEXYTKY (0; ’—2‘)

T11.9. Hatigure TOYKy MakcuMyMma QYHKIIHMH T11.9

y =(2-5x)sinx—5cosx+3,

T
IpPHHAAJIEKAIIYIO IPOMEKYTKY (0; 'i') .
T11.10. HatiauTe TouKy MHHUMyMa GYHKIIHH

T11.10

Yy =4sinx+2(5—-2x)cosx—7,

NPHHAJIEKAIIYIO IPOMEKYTKY (-725, n:) .

O6pasey HanMCaHHA:

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




Otsersi:
TperupoBouHas paGora 12

]
]
]
'
]
|

Ti2.1 i T12.1. HaiiguTe HauMeHbiltee 3HaYeHHe QYHKIMM
]
' ¥y =9+ V31 —-3V/3x—6cosx
1
i .z
E Ha OTpe3Ke [0, 2 ] .

T12.2 ! T12.2. Haiigute HauGonbiiee 3Ha4YeHne GyHKIMH
i
! y = 6sinx— 3?6x +7
]
i Sn.
E Ha oTpe3ke [—?, 0] .

Ti2.3 ! T12.3. Haiigure HauMeHbLIee 3HaYeHNe QyHKITHH
1
: y=5cosx—%x+9
]
: 2
; Ha oTpeske | ——=;0|.

Ti2.4  T12.4. Haliaure HauGonbiiee 3Ha4eHUe QYHKIUK
E y=9tgx—-8x+7
! i3
| HaoTpeske [—Z; 0] .
1

T12.5 i T12.5. Haiizure HaumeHblliee 3HaYeHHe QyHKIHMH
1
! Yy =4x—-5tgx—5n+4
: Ha OTpe3Ke [3—7t 5—“]
! 44

T12.6 i T12.6. Haiiure HanGonbiee 3HaYeHHe YHKIMH
'
: y=5tgx—4x+n+9
: Ha OTpe3ke [—E' E]
' 4’41

T12.7 E T12.7. HaiijuTe HauMeHblllee 3HaYeHHe PYHKIHH
]
' y=‘/T§rc—2cosx—s/§x—5
1
E Ha OTpe3Ke [0; —723] .
]

Ti2.8 i\  T12.8. Hatiaure HauGosnplltee 3Ha4eHHe GYHKIMH
]
E y=Zsinx—\/'3_x+§7t+7
‘ [0:3]

Ob6pasen; nanucanus: ' 14 OTPESKE [U; 5 |.

1]2/3lu]5]6[7/8/9/0-], 28




t
Tpenuposounas paboma 12 i OTBeTHI:
1
]
T12.9. Haiiayre HauMeHblIee 3Ha9eHne GyHKIMU ! T12.9
i
y =7sinx+8cosx—17x—18 '
[]
k13 ]
Ha oTpesKe [——' 0l. '
. 2 3 )
]
T12.10. Haiigure BaubGonbmiee 3Ha4eHHe GYHKIHUU ! T12.10
[}
y =4sinx—5cosx+11x—13 : I I
1
3n '
Ha oTpeske | —=-; ol. !
]
]
]
]
1
]
1
1
)
]
[}
[}
1
1
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
1
]
]
]
)
)
1
[}
]
]
]
[}
§
§
[}
]
i
[ ]
]
]
]
]
)
)
)
]
[]
1
1
! O6pasel; HaMKCAHKA:
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IMoka3arenbHasa QPyHKIHNA.
PewreHus 3aga4d 9 u 10 AguarsocTudeckoi pa6oTsl

9. HaiizuTe TOUKy MaKcuMyMa QYHKIMH
y=?-17x—17)e’ .

Pemienne. CHagasa HalileM IPOH3BOAHYIO AAHHOH QyHKIHH,
NPUMEHUB [TPaBUIO ISl BHIYUCIEHHs TIPOM3BOAHON Mpou3Bese-

HUsA /ABYX GyHKImiA:
y = 02-17x-17)e >+ (x* = 17x - 17) (e’ ),
T. €.
Y =@x—17)e"*+ (x* - 17x - 17) (—€’7*),
H, CJIeJOBATEIbHO,
Y ==(x?-19x)e’*, wm y = —x(x—19)e’*.

IlpousBozaHas obpamiaeTca B Hy/Ab Ipu x =0 u x = 19, npudem
MEHsAET 3HAK C IUII0Ca Ha MUHYC B TOUKe x = 19. 3Ta TOYKa U AB-
JIeTCA eJMHCTBEHHOM TOYKOH MakCMMyMa.

Omeem: 19.

10. Haiigure HauMeHbIIee 3HaYeHHe QYHKIIH
y = (x—13)e* 12

Ha otpeske [11; 13].

Pemienue. CHayana HalifieM POU3BOJHYIO JaHHOH PyHKImH,
NPUMEHMEB TIPABWIO I BEIYMCAEHUA NMPOM3BOAHON NpoOH3BeAe-
HUA JBYX QyHKIHIH:

Yy = (x—13)e* 124 (x —13) (e 12,
T.€.
Yy =P+ (x-13) 7,

H, CIefloBaTeNbHoO, ¥’ = (x — 12)e* 12, B Touxe x = 12 NpOM3BOA-
Has MeHseT 3HaK ¢ MHHyca Ha IUIIOC, 3Ta TOIKA ABIAETCA eANH-
CTBEHHOI! TOYKOI MHHMMYMa Ha JAHHOM OTpe3Ke, H HauMeHBbIIIe-
r'o 3HAYeHHs Ha STOM OTpe3Ke GyHKIUA AOCTUTaeT HMEHHO B ITOM
Touke. HaiileM HauMeHbIIlee 3HAYCHHE:

y(12) = (12-13)e!? 12 = 1,

Omeem: —1.



TpenupoBouHas pabora 13
T13.1. Haiigure f'(2), ecnu
fo =5

T13.2. Haitaute y'(—2), ecmn

_ 2% .g¥
Y= Tmi0"
T13.3. Haitgure f'(—6), ecmm
6x+8
f(x) - ln6 .
T13.4. Haiizgure y'(-2), ecmm
=
Y = g
T13.5. Haiiaure f'(14), ey
_7-67

T13.6. Haiigure y'(—2,5), ecm
y = 25,

T13.7. Haiiaure f'(—18), ecm
fx)=((x+ 8)e 118,

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

fe) = ’:if .

T13.9. Haiizure y’'(2), e
73x—5

Y= Ty

T13.10. Haifaure y’(5), ecm

@ - " > B R RN E .., E R TR E e e TaALSCRRemeSeooeesSs

OTBeTH:

T13.3

T13.7

T13.9

T13.10

O6pasen-HamMCaHHs:

-l
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TpeunpoBouHas pabora 14

]
]
]
]
]
]
)

Ti4.1 i T14.1. Haligure TOYKy MUHMMYMa QyHKUMH
]
i y = (x2=5x+5)e>.
]
1

T14.2 i T14.2. Haiizure TouKy MakcuMyMma GyHKIMH
]
' y = (x*—8x+8)e* 8.
]
]

T14.3 i T14.3. Haijpure TOUYKY MEUHEMYMa QyHKIHM
]
) y = (x* - 15x +15)e* 5.
]

Ti4.4 y T14.4. HaiiauTe TOUKy MakcuMyMa GyHKUIMH
]
' y = (x+3)%>*.
]
]

T14.5 i T14.5. HaiiauTe TOYKy MUHUMYMa QyHKIMH
!
' y = —(x—4)%e 4
]
]

Ti4.6 i T14.6. Haiiaure TOYKy MakcumMyMma GyHKLIUA
]
' y = (x—6)%eC.
[}
1

Ti4.7 1 T14.7. Haiigure Touky MUHMMyMa GyHKIUK
]
‘ y = (4—x)e> .
]
L]

T14.8 i T14.8. HaiiguTe Touky MakcCHMyMa QyHKIIMH
]
; y=(x—-6)"
]
1

Ti4.9 ! Ti14.9. HaiiauTe TOYKY MUHAMYMa QYHKI[UU
1
| y=(*-3)e.
‘
t

T14.10 ! T14.10. HaiiauTte TOUKY MaKcuMyma GyHKIIMH
]
" y = (x?+2x+1)e*+.
)
]
]
]
]
]
i

O6pasen Hanucauusa: *
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Tpelmponoqnéﬂ pa6ora 15

T15.1. HaiiauTe HauMeHblIee 3HaYeHHe PyHKIUH
y =84 (x—7)e® y

Ha oTpe3ke [3; 9].

T15.2. Haiianre HaubGonbinee 3HaYeHue GyHKIHHN

y = (x—1De?*+13

Ha oTpeske [5; 15].

T15.3. HafizuTte HanMmeHbliee 3HaYyeHue GyHKIMKU
y =5—(x—3)e**

Ha otpesKe [0; 71.

T15.4. HaiiauTte Haubosbiee 3HaYeHue GyHKIHYN

y= (x _4)2ex—2

Ha oTpeske [1; 3].

T15.5. HaliguTe HauMeHblee 3HaueHNe GYHKIHH
y=2-(x—3)%>*

Ha oTtpe3ke [4; 6].

T15.6. Haiiaure HauGonbiiee 3HaYeHUe QyHKIUH
y =6+ (x—7)%"3

Ha oTpe3ke [4; 6].

T15.7. HaliguTe HanMeHblilee 3HaYeHNe GyHKIUY
y=4—(x—4%?

Ha otpeske [1; 3]. '

T15.8. HaiiauTe Haubonbmee 3HaveHne GyHKILMH

y= (x _ 6)2es—x
Ha orpeske [7; 9].

T15.9. Haiigute HauMeHsbIlee 3HaYeHUe QyHKIIMK w

y = (x?—=5x+5)e"3
Ha oTpeske [1; 5].
T15.10. Haiizute Haubosnpiltee 3HadeHUE PYHKIMHU
y= &} _x2)ex—l
Ha oTpe3ke [0; 2].

33

T15.1

OTBeTH:

T15.2

T15.3

TiS.4

T15.5

T15.6

T15.8




Jlorapudmuyeckan yHkms.
Pemenus 3aga4 11 u 12 aparnocTuyeckoi pa6oTnt

11. Hailigure TOUKY MHUHMMYMa QYHKIIHH
y=x-5Inx.

Pemenwne. PyHKnusA onpejeneHa Ha (0; +o), Halitem npoms-
BOJHYIO AaHHOM QyHKIUH:
5

f_4_5 _
Y=1-2, rey =7

ITpousBoaHaA MeHMET 3HaK B €fJHHCTBEHHOM TOUKe X =5, IpHYeM
3HaK IMPOM3BOAHOM B 3TOH TOYUKE MEHAETCA C MHHYCAa Ha ILIIOC.
CnepoBaTesnbHO, 3Ta TOYKA U ABNAETCA €AUHCTBEHHOM TOUKOIi

MHHHMyMa AaHHOH QyHKIMH.
Omseem: 5.

12. Hatigute HauGonbmee 3HaYeHHEe QyHKITHH
y=5-7x+7In(x+3)

Ha otpeske [-2,5; 0].
Pemenne. Halizrem npou3BOAHYIO JaHHOH YHKITUM:

Y= —7+x+3’

x+2

=7%¥3
IpoHaBoaHan MEHAET 3HAK B €AMHCTBEHHOH TOUKe X = —2, NIPH-
YeM 3HAK TIPOM3BOJHOH B 3TOH TOUKe MeHAETCH C IUII0Ca Ha MH-
HyC. JTa TOYKa ABIAETCH €AWHCTBEHHOM TOYKOH MaKCHMyMa Ha
AAHHOM OTpe3ke, H HaHOGoibilero 3HaJeHWs Ha 3TOM OTpe3Ke
dyHxama gocTHTaeT HMEHHO B 9TOH TouKe. Haiizem Hanbonbmee

3Ha4YeHHe:
y(=2)=5-7-(-2)+7In(-2+3) = 19.
Omeem: 19.



TperupoBounas pabora 16

T16.1. Hatiaure f'(7), ecm
f(x) =28Inx.

T16.2. Haitaure y'(—7), ecm
y =15In(x+10).

T16.3. Haiiaure f'(5), ecm
f(x) =In(6x—5).

T16.4. Haitaure y'(5), ecm

x+5

T16.5. Haitaure f'(—4), ecmu
f(x) =5x+4In(x+6).

T16.6. Haiiaure y'(5), ecnu
y = 3xIn(x—4).

T16.7. Haiigure f'(—2), ecan
F00) = 4x?In(x +3).

T16.8. Haiiaure f'(2), ecm
f) = ————l"ix+_21).
T16.9. Haitaure y’(3), ecm

y = 6x+logs(x+5) — ﬁ%g

T16.10. Haiigure y'(6), ecin
y =5x* + ;7 —6log; x.

T16.1

T16.7

T16.8

T16.9

T16.10

OGpasen HAITHCAHWA:
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OTBeTH:

}
]
i
E TpenupoBouHas pabora 17

Ti17.1 i T17.1. Haiizure TouKy MakcuMyMa QyHKIHH
]
' y =2lnx—5x+7.
'
'

T17.2 i T17.2. HaiiauTte TouKy MakcuMyMa QyHKIMM
]
' y =In(x~-8)-x+5.
1
1

T17.3 i T17.3. Haiizure TOouKy MMHMMYMa QyHKIMH
]
: y=x—In(x-7)+7.
]
]

Ti17.4 i T17.4. HailauTe TOYKY MakCUMyMa QyHKIMH
]
i ¥ =4In(x—3)—2x+3.
1
]

T17.5 1 T17.5. Haiizure TOYKy MUHMMyMa QyHKIHH
]
' y =2x-5In(x—-7).
[}
1

T17.6 '\ T17.6. Haiigure TOUKy MakcuMyMa QyHKIMH
]
! y =18lnx—x2.
]
]

T17.7 i T17.7. Haiigure TouKy MUHUMyMa GyHKIHUU
]
i y =2x—7In(x—8)+5.
]
]

T17.8 i T17.8. Haiigute TOYKy MaKCHMyMa QYHKIVIM
]
: y = In(x+5)—5x+5.
[ ]
[}

T17.9 i T17.9. Haligure TOYKY MUHUMyMa GYHKIHH
[}
! y = (x—3)?-8Inx.
]
[}

T17.10 ! T17.10. Haiigure TOUKYy MakcuMyMa QyHKIN
'
: y =6lnx—(x—2)>2.
'
]
]
1
]
|

O6pasen HanMCcaHUA: '
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TperupoBouHas pabora 18

T18.1. HalizuTe HauMeHbHIee 3HaYeHUE PYHKIIMH
y=5x—In(x+ 5)° Ha oTpeske [—4,5; 1].

T18.2. Haiiaure Haubonbee 3HaYeHHE GYHKIMM

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

T18.3. Haiiante HauMeHbIIee 3HaYeHUe QyHKIIMH

y= —x%2+20x—18Inx Ha orpeske [0,1; 8,1].
T18.4. Haitaure HanGonsilee 3HaYeHHe GYHKIIMM
1

y=7-7x+In(7x) Ha oTpeske [-113;, 5].

T18.5. HaiizuTe HauMeHbIlee 3Ha9eHHEe QPYHKIIMH
y=x?—2Inx+1 =Ha orpeske [0,3; 3,3].

T18.6. Haiiaure Haubonbilee 3HauyeHne GyHKIMH

y =In(13x) —13x+13 Ha oTpeske [%, Tl_l'] ,

T18.7. Haiigure HanMeHbIIee 3HaYeHHe PyHKUMH

y =3x2—-11x+5Inx+7 Ha orpeske [11 13].

12’ 12
T18.8. Haiigute HanGonbiee snadeHne QyHKIMH
y =7—Inx+5x—2x> Haorpeske [%, %] .

T18.9. Haitaute HauMeHbIIee 3HaYeHHE QYHKIIMH
y =3x?—10x+4Inx na orpeske [0,8; 1,2].

T18.10. Haiigute HauGonbmee 3HaYeHue QyHKUMY

y =3-x247x-5Inx Haorpeske [%, %]
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OTtBeTHL:

Ti8.1

Ti8.2

Ti8.3

Ti8.4

T18.5

T18.6

Ti18.7

T18.8

T18.9

T18.10

OO6pazel] HanMcaHuA:

8060
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OrBeTni:
o Auarsoctudeckas pa6ora 1

]
]
1
[}
[}
]
]
i
All E Al.1 Haiiaure TouKy MuHIMyMa GyHKIMU
5 y=7+12x—-x3
]
1
AL2 i J1.2. Haiizure HauGonbmee 3HadeHHe GYHKIMH
E y=x>-3x+4
]
}  Ha orpeske [—2;0].
]
AL3 E A1.3. HaiiziuTe TouKy MakcHMyMa GyHKIMM
[}
. _16
' y=3 +x+3.
'
1.4 5 A1.4. HalizuTe HauMeHbIee 3HaYeHHE QYHKIMH
]
. 36
E y=x+ "
1 HaoTtpeske [1;9].
]
A5 E A1.5. Haliaure TOUKy MMHMMYMa QYHKI(HH
]
; y= §x§ -2x+1.
1
AL6 E A1.6. Haiigure HauGonbiiee 3Ha%eHHE GYHKIHH
[}
‘ y =3x—2x}
]
E Ha otpeske [0; 4].
]
1.7 ! AL7. Haiiaure TO9Ky MakcHMyMa GyHKIHH
)
] y =(2x—3)cosx—2sinx+5,
; .
! TIPHHAAIEKAITYIO TPOMEXYTKY (0; 5) .
Ji1.8 ! H1.8. Haiigure HauMeHbiNee 3HaYeHUe QyHKIMH
[)
: y =6sinx—9x+5
]
' 3n
O6pasen; Hanvcanms: ' 1a OTPe3ke [—T; 0]'

1{2/3lu]sl6{7(8[9/0-, 38




Auazrnocmuvecxasn paboma 1

A1.9. Haliaure TOYKY MUHMUMyMa QYHKIIMH
y = (x—-7et.
A1.10. Haiiarrre HauGonbimee 3HaueHHe GYyHKIMH
y = (x—9)el®=*
Ha otpe3ke [-11;11].
AL.11. Haligure TOYKY MakCHMyMa QYHKIHH
y=Inx-2x.

A1.12. Haliaure HauMeHbiIee 3Ha4eHUe QYHKIIMH
y=4x—-4lnx+5
Ha otpe3ke {0,5; 5,5].

OG6pasen HAIMCAHHA:

516/7(8

9j0j-




OTBeTH:

A2.8

pasen; HamUCaHMs:

1/2/34

56

78

9.0/~

JAuarsocTuyeckas pabora 2

A2.1. Haiigure TouKy MakcuMyMa QyHKIIMH

- x
y=5+4x-.

[2.2. Haiigute Haubonbmee 3HaYeHue GyHKUNUN
y = x> —6x2

Ha oTpeske [—3; 3].

A2.3. HaiiguTe TOUKy MUHUMYyMa QYHKIINH

y= 4?:’3+x+49.

A2.4. Haiiaure HauGonpmee 3HayeHue GyHKIIMH
y=x+ % +4
Ha oTpeske [—4; —1].
N2.5. Haiigure Touxy MakcumMyma GyHKIHH
y =5+18x —4x3.
J12.6. Haiigpre HaubGonpiiee 3Ha9eHHe QyHKIMU
y=6x—xvx+1
Ha otpeske [9; 25].
[2.7. Halizure TOYKy MUHMMyMa QYHKITHH
y =5sinx-5(x—1)cosx+4,
( T
MpUHAaIexKaniyio MPOMeXyTKy | 0; 5) .
J2.8. Haitgute HaubGonbmee 3HadeHue GyHKIMN

y =12cosx+6vV3x—2v31+6

Ha OTpe3Ke [0; %] .

[2.9. Haiiyte TOYKY MaKCUMyMa QYHKITHUM
y=(02-17x+17)e’ .

40



Juaznocmuueckas paboma 2

[12.10. Haiiaure HanGonbiee 3HaYeHue QyHKIMHM
¥y =4+ (x~5)e**
Ha oTpeske [1; 8].
[2.11, Haiigure TO9Ky MUHUMYMa QYHKINHU
y=x—7Inx+6.

[2.12. Haiiaute Haubibilee 3HadeHue QyHKIIMH
y =5Inx—-5x+7
Ha orpeske [0,7; 1,7].

41

OTBeTHI:

42.10

O6pas3ern; HalTHMCaHMA:

4

3/4/5/6
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J13.1

OtBeThi:

3.4

A3.7

3.8

/13.9

O6pasel; HanIMCAHHA:

30y

5

6

3

8

9,0/~

AnarHocTuyeckas pabora 3

A3.1. Haiiaure Touxky MEHMMyMa QyHKIIUH
x3
y=35- 9x-—-7.
A3.2. Haiipure HaubGonsuiee 3HaveHue GyHKIIMM
y =9x%—x3

Ha orpeske [1; 10].
A3.3. Haiiaute TouKy MaKCMMyMa QyHKIIMY

y= )2(+x+9.

3.4, Haiiaute HaMeHbiee 3HaYeHHe QYHKIIMH
= 34
y=x+_-+8
Ha oTpeske [4; 16].
A3.5. HafiauTe TOUKy MakCUMyMa QyHKUMM
y=2+5x— -g-x Vx.

J3.6. Haiigure HauMeHbIlee 3HaYeHUe GYHKITMM
y=xyx—-12x+11
Ha oTpeske [36; 81].
Z3.7. Haligure TouKy MuHMMyMa QyHKINK
y = 2cosx +sinx —xcosx,
NPHHA/IEXAIIYIO TPOMEKYTKY (-’2E n)-
A3.8. HaiiguTte HanGonbee 3HaYeHHEe QYHKIIMH
y=1lx—5cosx+2

Ha oTpe3Ke [—g; 0] .

/3.9. Haiigure TouKy MaxcHMyMa QyHKIMH
y = (x+8)e®*,

42



Auaznocmuueckas paboma 3

Z3.10. Hailizute HavMeHbIee 3HaYeHUe QYHKIUH
y = (x+4)e**s

Ha oTrpe3ke [—9; 9].

A3.11. Haiigirre TOUKy MuHHMyMa QYHKITHH
y=2x-5lnx+3.

A3.12. Haiiaure HauGonbiee 3HadeHe GYHKIMH

y= In(x+3)3-3x
Ha orpeske [—2,5; 2,5].
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/13.11

Ob6pa3sen; HanUcaHuA:
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34
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OTBeTH: .
Auar"Hocruueckasi pabora 4

]
]
[]
]
]
]
]
;
4.1 : J4.1. Hailizyte TOYKY MaKCHMyMa QYHKITUH
E y=x>-5x*+7x~-5.
J4.2 E J4.2. Haiigyte HauMeHbIIee 3HaYeHue -GyHKITHK
]
! y=x3-3x2+2
[]
i Haortpeske [1;4].
]
4.3 E J14.3. Haligure TOUKy MakcHMyMa GyHKITUH
i _ x2+225
: Y="x
[ ]
4.4 ! [14.4. Haiiaute HanbGonbuiee 3HaYeHNe QYHKIHK
]
! _ x*+25
H - x
E Ha orpeske [~10; —1].
/4.5 | /14.5. Haiigure TOUKy MHHMMYMa dyramu
: =1 -3x+5
E y= 3x2 - X 4 3.
[i4.6 \  4.6. Haiigure HauGonbimee sHadyeHre GyHKIMM
1
E y=Q27-x)/x
E Ha otpeske [1; 16].
4.7 E Z4.7. Haligute Touky MakcuMyMa GyHKIIHM
E y = 3—4sinx — (5—4x)cosx,
i n
! TpHHA/JIEXAIIYIO NPOMEXYTKY (0; 5) .
[}
114.8 i J14.8. HaiiquTe HauMeHbIee 3HaYeHHe QYHKIMH
t
E y = 2sinx+7x—-11
E Ha orpeske [0; 37].
J14.9 E J34.9. Haiigure Touky MUHIMyMa GyHKIHK
]
! ¥y = (x+5)>.
O6pa3zen HanucaHuA: '
1[2/314]5/6/7/8]9]0[-, 44




]
]
Juaznocmuuecxkan paboma 4 v OTBeTH:

1}
]

Z4.10. Haiigure Haubonbiiee 3naveHue GyHKIMHM ! 1410
1}
y=(8-x)"7 !
1
Ha oTpe3ke [3; 10]. !
]

J4.11. Haiigure ToIKy MakciMyma GyHIamm ' Aan
]
y=Ih(x+2)-x+3. '
1]

J4.12, Haiigute HaMeHbIllee 3HaueHHe QyHKIMHA ' f14.12
]
y=2x-2In(x+3)+3 ;
t
Ha orpe3ke [—~2,5; 1]. '
i
§
[}
[]
]
[}
[}
[}
]
]
[}
1
]
]
]
]
]
]
i
[}
[}
[ ]
1]
[}
1]
[}
]
1
)
]
]
1
1
$
1
]
t
t
]
]
]
]
]
]
]
]
]
]
]
]
]
1
1
]
‘

! O6paser| HanWCaHUA:
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OtBeThi:

OO6paser| HAMMCAHHA:

1(2[3u

5/6

78
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JAnarsHocTudeckas paGora S5

J15.1. Haiiaute TOYKy MEHHMYMa QyHKIMH
y=7+12x—x3.

5.2, Haiiaite Hanbonbiee sHaYeHMe QyHKIMH
y=x*-3x+4

Ha orpeske [—~2; 0].
J15.3. Haiiaure TouKy MakCHMyMa GyHKIHH

y= -1;6- +x+3.
A5.4. Haiigure HauMeHbIIlee 3HaYeHHe GyHKLIMH
ey 36
y=x+3

Ha orpeske [1; 91.
J5.5. Haliaure TOYKY MUHHMYMa QyHKIMY

y= x§—2x+1.

wiN

5.6, Haiiaure HanbGonbuiee 3HaYeHHEe QYHKIIHH
y=3x- 2x3
Ha otpeske [0; 4].
A5.7. Haligure Touky MakcuMyma QyHKIMM
y = (2x—3)cosx—2sinx+5,
A
NpuHaAIeKamyIo IPOMEXYTKY (0; —2-).
J5.8. Haitaure HanMeHbmee 3HaYeHHE QYHKIIMH
y==6sinx—-9x+5
Ha OTpe3sKe [—37” ; 0] .
A5.9. Haiiaure TouKy MUHMMYyMa QyHKIHH
y = (x—-7)e.

46



Huaznocmuueckan paboma 5

A5.10. Haitaure nauGonpinee 3HaueHue GyHKIUM
y = (x—9)elo*
Ha orpeske [—11;11].
JZ5.11. HaiiauTe TouKy MaKcuMyma GyHKIMH
y =Inx—2x.
A5.12. HaiiguTe HanMeHbIIee 3HaYeHHe QYHKIHN
y=4x—4lnx+5
Ha otpe3ke [0,5; 5,5].
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OTBeTH:

/15.10

215.11

715.12

OGpasen; HalTMCAHUA:
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§ 2. BeruncjieHHe HAMOONBIIMX U HAUMEHbIIUX
3HaveHuii PpyHKImiA 6e3 npUuMeHeHUA
NPOM3BOAHON

Auarsocrtudeckasa pabora

1. HajiguTe HanMeHbiliee 3HaUYeHME QYHKIHH

y=+v2x—-3+/3x-2.
2. Haiiaure HauGonbmee 3HaYeHue QYHKIUU

y =log,(1—x—x?).
3. Haiigure HauGosbiliee ¥ HaMeHbIIee 3HAYeHUA QYHKIUH
y =9"-2-3* Haotpeske [-1;2].
4, Haiiaute Hanbospiee 1 HauMeHblIee 3Ha4eHNs GyHKINH
¥y = 2sinx —cos 2x + cos? x.
5. Haiiaure Haubonbillee ¥ HaMMEHbIIEe 3HAYEHUA GYHKIHUH

_ 41
Y= ¥ ax+2
6. Haiiaure Hanbonbree 3Ha4eHHe QyHKINU
x2+1

Y= il

7. Haiiaure HauMeHbIee 3HaYeHHE QYHKINHN
y=3%"144.33%

8. Hatizure HauMeHblIee 3HaYeHHE QYHKIUN
y=x?—x|+|x+1].

9. Haiiaure Hanbobliee ¥ HauMeHbIIee 3HAYEHHA PYHKIINH

y =sin3x+cos3x—2.
10. Haiigute HanMeHbiNee 3HadYeHHe GYHKIHHT

y=vVx-32+1+V(x-2)2+4.
11. Haiiayre HanGonbiree 3Ha4eHHe GYHKIMU
y=2x+v1-4x2
12. Haiigute HauMeHblllee 3HaYeHHe GyHKIIMHM

(\/4x4—3x2+9—\/4x4—8x2+9)
X

y =logys

O6pasen Hanucanws: ' 1@ HHTEpBaie (0; ).
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Memoduueckue pekomendayuu

MeToguyeckue peKOMeHJ A

AJITOPUTM HaxoXXJeHHs HauGoNbIIero ¥ HauMeHbIIero 3Ha4YeHHi HelpeprBHO#A Ha OT-
peske QyHKiuH (Kak, BIpoYeM, U 000 APyroii ajiropuT™M) He ABASIETCA eAHHCTBEHHBIM
crnoco6oM pelieHus NPeAN0oKEHHOM 3a/ia9u. MOXHO, HalpUMep, HCCIEAOBATh GYHKIHIO Ha
MOHOTOHHOCTB Ha JAHHOM OTpE3Ke M, HCXOAS U3 3TOTO MCCAeA0BaHNA, HaliTH Haubonbmiee
Y HavMeHbllee 3HaYeHUA. Jind Toro yroOH HaiiTH Haubonbilee U HaMMEeHbIee 3HAYCHNUA
JuHelHON wm KBajpaTH4HO GYHKIIMM Ha OTpe3ke, BOBCe He 00f3arellbHO MPUMEHATDH
aNTOPUTM HCCIeAOBaHNA QYHKIMH € MTOMOIMILIO NPOU3BOAHOMN: 0CTATOYHO OrPAHMIUTHCH
M3BECTHREIMM CBOMCTBAMH JIMHEIHOM 1 kBaapaTiyHoii Gyrkimit. Ja dysxaum y =—7x 43
HauOGOIBINM 1 HaMMEHBINMM 3HAYEHUAMH Ha oTpe3ke [—1; 2] 6yAyT COOTBETCTBEHHO 4uMC-
ja y(—1)=10wu y(2) = —11, Tax kak ¢pyHKima yOriBaeT Ha JaHHOM orpe3ke. [Ipu Borauce-
HUM HauGQIbIIEro M HaWMEHbIero 3HaueHuit QyHKIpU y = x2 — 2x — 5 Ha oTpeske [0; 7]
MOXHO MOCTYRUTDH caeAylomuM obpa3som. Abcipcca xo = 1 BepIDMHEI apaGo/kl, ABJIAIO-
meiicsa rpagMKoM KBaApaTHuHOM QyHKIMM y = X2 — 2x — 5, IpUHaz/IexHT oTpesky [0; 71,
MO3TOMY HaMMeHbINEro 3Ha4eHMdA 3Ta PYHKIMA AOCTUraeT B TOUKE Xo =1 (3T0 3Ha4YeHMe:
y(1) = —6), a HauGonbImIero — B TOM U3 KOHIIOB oTpe3ka [0; 7], koTopkiit HauGonee yaaneH
OT Xy, T. €. IpH X =7 (3TO 3Ha4eHHe Jerko BEUCIUTE: Yy (7) = 30).

Yrtob6bl HaliTH HaubosbIlee ¥ HAUMeHbIIee 3HadYeHusa ¢yHkmu y =2sin3x + 1 Ha or-
pe3ske [2000; 2011], gocTaTOYHO 3aMETHUTD, YTO ANMHA AAHHOrO OTpe3ka OoJbiie NepHoaa
byHKUMY U, CieoBaTebHO, Haubonbiiee U HauMeHbllee 3Ha4eHUA Ha QyHKUMY Ha JaH-
HOM OTpe3Ke pPaBHBI COOTBETCTBEHHO 3 ¥ —1 — HaubonbmIeMy ¥ HAaMMEHbIEMY 3Ha9eHUAM
¢yHxuuM Ha Beedl obsactu onpejeseHus. PelieHne 3ajiad ¢ NPUMEHEHHEM aITOPHTMA
B JaHHOM CJIy4ae OKaXeTcd CyIecTBEHHO Goree JOJITHM U CIOXKHBIM.

Haiizem Tenieps HauGonbiee 3HaYeHKHe HETIPEPHIBHOI Ha Beeli WMCIOBOI npaMoii GyHK-
11717

y =3|x+4|-11|x—5|+|2x - 17| - 5x—9.

3necy Hy)XKHO 06paTHTh BHUMaHHE Ha TO, YTO IPH X > 5 BTOPOI MOZYNL «PacKpHBAaeTCH»
€O 3HAKOM «ILTIOC» U IIPH JOG0M «pacKpHITHH» OCTaJbHBIX MOAYy/AeH Ko3$PUIHEeHT npH X
OyzeT OTpHUATeNAbHHIM, TaK Kak +3 — 11+ 2 — 5 <0, AHanoruado npu x < 5 BTopoit Mo-
AYNb «PaCKPHIBAETCSA» CO 3HAKOM «MHUHYC», ¥ IIPH JIIOG0M «paCKPHITHH» OCTAIHHEIX MOAYJIEH
x03¢durmeHT npu x GyAeT MONOKUTENbHBIM, TaK Kak +3 + 11+ 2 — 5> 0. 3aauur, rpadpuk
GyHKIMY COCTOMT U3 gacTei (OTPe3KOB WIH Jydeif) npaMeX y = k;x + b;, rae k; > O npu
x <5 u k; <0 npu x > 5. [NoaroMy Ha npoMexxyTke (—; 5] AanHas GyHKIMA BO3paACTaET,
a Ha mpoMexyTKe [5; +) y6BBaeT, 4 CBoero HanGoNbIIero 3HaYeHuA OHA AOCTUTAET B TOU-
Ke x =5. Jr1o 3Hauenue paBHO y(5)=3|5+4|—11|5-5|+]2-5-17|-5:5—-9=0. Kmo-
YOM K pelIeHHIO 3TOH 3a4a9¥ NOCIYKIWIO TO, YTO MOAY/b K03 QuITHeHTa IIPH IepeMeHHOMH
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§ 2. Boiuucnenue HaubonbUIUX U HAUMEHBWUX 3HaueHUil Ge3 npou3sodHoii

Y OAHOTO M3 C/IaTaeMBIX OKasazcs 6osbme mo6oii KoMOGHHAIIMHM CYMM M Pa3HOCTEH OCTallb-
HBIX TaKHX K03¢dHIMEHTOB. ITO NO3BOJIUIO CAENATh BRIBOA O IPOMEXYTKAX BO3pacTaHUs
H y6nBanus ¢yHKiMM. B TOM oiIydae, ecid 3HaK Takoro kKoadduuueHTa onpejensercs
OAHO3HATHO, pellleH’e MOXEeT OKA3aThCA ele IPOoMe.

TIpexzie YeM MEepexXoAHTh K CHCTEMATHIeCKOMY H3JIOKEHHMIO METOAOB BhIYMCICHWA
HauOoNbMIHX ¥ HauMeHbUIMX 3HavyeHW# QyHximm Ge3 mpuMeHeHMsA NPOM3BOAHOM, pac-
CMOTpHM ellle OAMH NpHMep: HaliieM HauMeHbmlee W Haubonbllee 3HaYeHUSA QYHKIHH
y=2{x —2|+3|x — 3|+ 4|x — 4| + 5)x - 5|+ 15x + 16 Ha oTpe3ke [0; 6]. 3ameTHM, YTO NIpH
JMo60M «pacKpETHH» MoAyel k03¢ HUIMEHT NIpH IepeMeHHOI OyZeT No/I0XKMTETHLHEIM, TaK
Kak +2+3+445+ 15> 0. 3naunr, rpadpuk QyHKIIMH COCTOUT U3 YacTel (OTPE3KOB WIH
Jydei) npaMbx y =k;x + b;, rae k; > 0. CiegoBaTenbHo, AaHHaA GYHKIMA BO3pacTaeT Ha
BCeil YHCJIOBOI IpsAMOii M, B JaCTHOCTH, Ha oTpeske [0; 6]. [loaTomy

i = 0) = O, = 6) = 136.
1[{)1;161]1.}'(.’6) y(@ =7 ![%;%J]K.)'(X) ¥(6)



Ipumenenue caoticme Pyrkyuii. Pewenue 3aday I—6 duaznocmuueckoii pabomot

IpumeHeHue cBOiCTB GyHKIHIA.
PemeHue 3asa4 1—6 aAuarHocrudeckoi paGoTnl

MOHOTOHHOCTD H OI'paHHYCHHOCTH
Tpu BerawCAeHNMM HANOOABINMX M HAWMEHBIIMX 3HaYeHuil GyHiwmii BO MHOIHX Ciyda-
fIX MOXKHO 06oiiTHCh 63 MpMMEHEHHS TIPOMU3BOAHOM, HCTIONB3YA CBOMCTBA MOHOTOHHKX U
OrpaHW4eHHBIX QYHKIIHIL.
Mpumep 1 (3agada 1 amarsocrudeckoii paGotn). HaiiauTe HauMeHbIee 3HaAYEHHE
$yHKIMH

y= \/2x—3+\/3x-—2.

Pemenue. O6aacTs onpegeneHus pyHkimu: D(y) = [%, oo) . AanHaa QyHKUMA ABISAET-
csa Bo3pacratomeit Ha D(y) kak cyMMa AByx Bo3pacraiomux ¢yHxuuii. [Tosromy

y) = y(%) = \/g

Omeem: miny(x)=y (%) = \/g
IIpuMep 2 (3agaya 2 AuUArHOCTHYECKOU paborel). Haiiaure Haubonbmee 3HAYeHHE

dyHKapm
y =log,(1 —x—x?).

2
Pemenue. meem 1 — x —x%= % - (x+ %) < % dynuxaus log, t ARIAETCA Bo3pacTaro-
meii Ha cBoeit o6acTH onpeaeneHus, noatoMy log,(1 —x — x?) <log, % Ha D(y), npudem
3HaK pPaBEHCTBA JOCTUTAeTCA NPH X = —-;—.
. =v[-1)=100. 3
Omeem: maxy(x) —y( 2) =log, e
IIpumep 3. Haliaure HanGonbulee ¥ HaMMeHbIIee 3HaYeHNUA QyHKIUH

y= (%)sm(gcosx)

Pemenne. Meem —% < %cosxs g, a Ha OTpe3Ke [—%; g] $yHKUMA sint ApIAeTCH

BO3pacTalomiel, Ho3ToMy
. T . (= . T
sm(—i) < sm(i cosx) < sin 2
z
T.e. 1< sin(g cos x) < 1. dynxuuna (%) Asierca yonBarmomeii Ha R, caesoBaTeNbHO,
1\1 1 sin(%cosx) 11! _
2) <) <(3) =2
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§ 2. Boiuucnerue HaubonblLX U HAUMEHbLLLX 3HayYeHUll 6e3 npou3sodHoil

Ilpu atom y(x) = %, ecmm cosx=1 & x=2nk,k€Z; y(x)=2, e cosx=—-1 &
& x=n+2nn,nEZ. :

Omsem: max y(x) = 2 AOCTUTraeTca npH x = 1 + 27n, n € Z; miny(x) = % ZAOCTHTaeTca
npu x =27k, kE€Z. '
Ilpnmep 4. Haiizure HanGonbmee 3Ha9eHue GyHKIMN

y=v5-2x—y1-2x.

Pemienne. meeM

y) = (v5-2x—v/1-2x)-

VE=2x+vT=2x _ (5-2x)-(1-2x) _ 4
V5—2x+v1-2x V5-2x+v1-2x V5-2x+vVI-2x

Hmeem D(y) = (—oo; %] U dynxima f(x) = v5—2x + v1—2x ssiderca y6uBatomei
Ha (—oo; %] (kax cymma AByX yOnBaommx GyHKLHUi), clefoBaTeIbHO, f(x) 2 f (%) =2
IpH x € (-oo; %] Mostomy dymxkuma y(x) = f—(lﬁ ABNIEeTCA Bo3pacTaiomeii Ha D(y)
ny(x)< 4 =2 npu x€D(y).

£(3)

Omeem: max y(x) =y (%) =2.
ITpumep 5. Hatigure HanGosnbiiee 3HaYeHWe BHPaKEHUA

z = sin® x +cos® y +cos” x +sin’ y.

Pemenue. MMeem: sin® x < sin x, cos® y < cos? y, cos” x < cos? x, sin’ y <sin? y, noaro-

My 2 < sin? x + cos? y +cos?x + sin? Y =2, npu4eM 3HAK PaBeHCTBa AOCTHraeTcsd, JMIlb
ecnu

( [sinx =0, [ [ ( sinx =0,
sinx =1, {cosx=1,
sm3x=sip2x, :cosx=0, sinx = 1, x=2nn, ne€zZ,
cos” x = cos x, cosx =1, {COSX=0, x = ‘122"‘275’(: kez,
G et e et
sin’ y = sin®x, siny =0, siny =0, y=2nl, leZ,
cos’ y = cos’x Lsiny =1, {cosy =1L [y = g+2nm, meZ.
[cosy =0, siny =1,
\ Lcosy =1 | _{cosy=0

(Bcero 4 cepun nap penieHuii.)
Omeem: maxz(x, y) =2,
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Ilpumenenue csoticme gynxyuli. Peutenue 3adau 1—6 duaznocmuueckoli pabomot

3aMeHa nepeMeHHOH

Unorza HanuGosblliee 1 HaMeHblLIee 3HaYeHUS QYHKIIMM MOXKHO BEIMHCAHTD, MCIIONb-
3ys MOAXOASANIYIO 3aMeHy nepemeHHoit. Halizem, HanpumMep, Hanbonbilee H HAUMEHbIIee
3HayeHusA QyHKUMHK y = cos2x + sinx Ha orpe3ke [0; ]. Bocnonk3oBaBnmichk GopMyioi
ABOJMHOTO apryMeHTa, OMYYMM, UTO y = —2sin” x + sinx + 1. ITycTs sin x =t. ITo ycaoBHIO
x €[0; 7], noatomy t € [0; 1]. TaxiMm 06pa3om, 3aza4a CBOAUTCA K OTHICKAHHIO Hanbosbire-
ro ¥ HaMMeHBIIEro 3HaYeHMH KBaApaTHIHON QyHKuMH y = —2t2 +t + 1 Ha oTpeske [0; 1].
T'paduxomM 3T0it PyHKIMY ABAAeTcA napabona, BeTBH KOTOPOii HanpasieHkl BHU3. AGCIucca

1
BepIIHHEI Tapabobl ty = 3 TpuHaiexwT orpesky [0; 1]. Ilostomy HaubonbIiee 3HaYeHUE
BOCTHTaeTCA B TOUKe ty, a HAMMEHbIIee — B TOM M3 KOHIIOB oTpe3ka [0; 1], KoTopriif Hau-

6onee yaanieH OT TOUKH ty, T. €.

C (1Y 2 e — ve1) —
maxy© =y(3) =3 miny©=ywm=o.

CoOoTBeTCTBYIONME 3HAYEHUA X HAXOAATCA U3 YPaBHEHUM sinx = % 4 sinx =1 npu ycJIOBHHK
xe€[0; ].

AHaJIOTHYHO HaxOX/IEHWE MHOXECTBA 3HauyeHHH QyHKIMH y = 5cos’x — 3cosx + 1
CBOAMTCA K HAXOXK/AEHMIO MHOXeCTBAa 3HadyeHuit dymkumu f(t) = 5t> — 3t + 1 Ha oTpes-
ke [—1; 1]. Han6Gonbimee u HanMeHbilee 3HadeHUs QyHKUIMHA f(t) AOCTUTAIOTCA B TOYKAX
t=-1wu t=0,3 cooTBeTcTBeHHO M paBHH f(—1) =9 u f(0,3) = 0,55. Takum o6Gpasom,
MHOXECTBOM 3HaueHuit GyHKumM y =5 cos® x — 3 cosx + 1 aBnserca orpesok [0,55; 9].

Boobmie, ¢ noMoupio NoAxXo/smell 3aMeHsl NiepeMeHHOi pellleHre MHOTHMX 3aja4 Ha
BHYMCJICHHE HauOOMbIINX U HAMMEHbIMX 3HadYeHHi GYyHKIMM MOXKeT OHITh CBEAEHO K MC-
C/IeA0BAHUIO KBAJIPATHOTO TPEX'WIEHA Ha HEKOTOPOM IIPOMEXYTKeE.

Tipumep 6 (3apaua 3 AuarsocTwdeckoii pa6otsr). Haiigure HanGonbllee ¥ HaMMeHb-
mree 3HaYeHUA QyHKIMM y =9~ — 2 -3 Ha oTpeske [—1; 2].

Pemenne. Ilycts t = 3*. Ilo ycnoBuio —1 < x < 2, mOSTOMY % <t<9, y=t2-2t.
Taxum o6pa3oM, pellleHHe 3ajayl CBOAWTCA K BHYHCAEHHIO HaubONbHIero M HaMMeEHb-
Wero 3HadeHWit KBazpaTHdHON QymHximu f(t) =t — 2t Ha oTpeske [% ;9]. BeTBu mna-
paboinei, sABmAomelics rpadukoM aToi ¢yHKIMM HanpaBieHBI BBepX, a abciucca Bep-
IHHLI t; = 1 TIpUHAANEKUT OTpe3Ky [%;9], no370MYy [mm] y(@) =y(1) =-1, a mak-

1
399
CHMMa/IbHOE 3Ha4YeHMe JOCTHUraeTCs Ha TOM KOHIIE OTpe3Ka, KOTOpHI Hambosee yzaneH
OT ty, T.e. max f(t)=f(9)=63. Eum t=1, To x=0; ez t =9, To x = 2. [Toaromy
lg
3
max y(x)=y(2) =63, [r_nll;rzl]y(x) =y(0)=-L
: = = i = = —]__
Omeaem [Tlaxz] y()=y(2)=63, [1_1111;121] y(x) =y
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§ 2. Boiuucnenue HQUOGOALUILX U HAUMEHBULUX 3HAUEeHUll 6e3 NpOU3BOOHOTL

ITpumep 7 (3agaua 4 guarHocTHdeckoii paborel). Haiigute HauGonbIee U HAUMEHDb-

mee 3HaYeHua QYHKIMHU
¥y = 2sinx — cos 2x + cos® x.

Pemenwne. Mcnonbsya gopMynsi cos 2x = 1 — 2sin? x, cos? x = 1 — sin® x, nmonydaem, uro
y =sin®x + 2sinx. Mycts t =sinx, —1 <t < 1. Toraa pemeHHe 3ajay¥ CBOANTCA K BHI-
9IHCIEHMIO HAHGOMLINEro ¥ HAMMEHBIIEro 3HAYeHMH KBaApaTHuHOM (yHKmM y = t2 + 2t
Ha orpeske [~1;1]. IlycTs t; — abcumcca BepmuHE mapaGonnl Appnomeiica rpaduxom
dymamu f(t) =2 + 2t, t, = —1, BeTBH NapaGo/ikl HANpaB/IEHH BBEPX M, CIEOBATEMbHO,
Ha [—1; 1] dyusams f(t) =t + 2t BospacTaer. [TosTomy

ERSO=SCD=1 pafO=f0 =3

Ecmm t=-1, To sinx=—-1 & x=——%+2nn, neZ.Ecmt=1,T0sinx=1 & x=§ +2nk,
keZ.

Omeem: ml?xy(x) =3 JocTHTaeTca NpH X = -125 +2nk,keZ, ngny(x) = —1 gocturaercs
npu x=—% +2nn, n€Z.

Ipumep 8. Haiizure HauGonbiniee ¥ HAMMEHbIIEe 3HaYeHHA QYHKIMH ¥y =6+2x—3—2x
Ha orpeske [2; 8].

Pemenwne, ITycts t = v/2x — 3. Mo yorosuio 2 < x < 8, mostomy 1 <t < v13. IIpu aTom
2x=£2+3, 1.e.

y=6t—t*—-3=-t2+6t-3.

TaxumM 06pa3oM, 3ajava CBOAUTCA K BHYMCACHHIO HAaMGOIBIIEr0 M HAMMEHBIIErQ 3Hade-
Huit kBaapaTweno#t Qyrxumn f(t) = —t? + 6t — 3 Ha oTpeske [1; V13]. I'padukom sToi
dynxuun aenaerca napabona, BeTBU KOTOpOii HampapJleHH BHM3, aGcipicca t; BEpHIMHE
napa6onet paBHa 3. Tak Kak to € [1; V13 ], noiy4aem, 9To

[gl%]f ®=f3)=6,

a HauMeHblllee 3HaYeHMe JOCTHI'aeTCA B TOM M3 KOHIIOB oTpeska [ 1; v13], xoropwii Hau-
6aziee yaaeH ofF &, T.e€.

i =f)=2
[;;n«}nﬁ]f(t) f®

2
Ecmt=3,Tox= % =6;ecmt=1, 10 Xx=2.
Omeem: !llzl;lgy(x) =y(2)=2, r[ggxlry(x) =y(6)=6.
Npamep 9. Haiigure HanbGoibmiee ¥ HauMeHbIIee 3HaYeHUS GyHKIIM

Yy =cosx+4vy2—cosx—6.
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ITpumenenue csoiicme Pyniyuii. Pewenue 3aday 1—6 duaznocmuueckoil pabomut

Pemenmne. Ilycts t = +/2 — cos x. Toraa
1<t< V3, cosx=2-t3
y=2—-t2+4t—6=—-t?+4t—4=—(t—2)%
PemieHue 3324 CBEJIOCH K BRIYMC/IEHHIO HAaWGOMbIIero ¥ HAaUMEeHBIMIero 3HaYeHHit KBajpa-
THYHOM dyHKumy f (t) = —(t — 2)* Ha orpeske [1; v/3]. I'paduxom a0l GyHKamm sraneTca
napabona, BeTBi KOTOpO# HanpapieHH BHU3. AGcumccea t) BepmmHE napaGonbl pasHa 2,

T.€. ty > v/3. Mosromy Ha [1; V3] dymxuma f(t) = —(t — 2)* sBnserca Bospacraomieii.
CnezoBarenbHO,

. _ - - - o2 _7
min f@© =y(D=-1, max f(®) y(V3) =—(V3-2)*=4v3-7

Eomt=1,T0cosx=1 < x=2nn, n€Z. Eom t=+/3, T0 cosx=—-1 & x=mn+2nk,
keZ. .

Omeem: ml%ny(x) = —1 gocTUraeTca nNpu x =21n, n€Z; m]gxy(x) =443 -7 pocrura-
ercAanpu x=7n+2nk,k€Z.

Tpumep 10. Haiigure HauMeHbtee H Haubosbiee 3HaYeHHUA GYHKIHU

y = 4x+6|x—2|—x? na orpeske [—1;3].
Pemenue. UMeeMm
y=—-(*—4x+4-49+6|x—2] = —(x—2)*+6|x— 2| +4.

Tak kak a? = |a}?, moxeM 3amucath y = —|x — 2|2 + 6jx — 2| + 4. Iycrs t = |x — 2|. To
yeroBmio —1 < x < 3, moatoMy 0 <t < 3. [lpu atoM y = —t2 + 6t + 4, u 3ajasa CBoO-
AWTCS K BHIYUCIEHMIO HAaMGO/IBINEr0 M HAUMEHBIIEro 3HAYEHMH KBaZpaTHaIHON QyHKiMu
f(t)=—t*+6t +4 na orpeske [0; 3]. I'paduxom aToii Pysiau ApIseTca napabona, BeTBH
KOTOpO#f HampaB/ieHH BHM3, abcipicca t, BepumHsl paBHa 3. [loaTtoMy Ha orpesxe [0; 3]
dymiarua f(t) = —t + 6t + 4 BO3pacCTaeT, H, CIEAOBATEIBHO,

minf(0) =f(0) =4, maxf()=f@3)=13.

x=-1

" H e[-1;3],
Y=5. 0 110 yCJIOBMIO X € | ]

Ecomt=0,170 x=2.Ecmt=3,10 |x—2|=3 & [

MO3TOMY OCTaeTCA TOJIBKO 3HadYeHue x = —1.
Omeem: [mligl yx)=y(@2)=4, [mia%(] y(x)=y(-1)=13.

CieAyeT OTMETHTD, YTO 3aMEHa NIEPEMEHHOU MOXET CYyIIeCTBEHHO YIIPOCTUTh peleHHe
3a/jauM U B TeX CIy4anAx, Koraa 6e3 mpuMeHeHNs MPOH3BOAHOMH 060MTHCH Yke HEBO3MOXKHO.
Tak, BHaucIeHe HauGoabmero ¥ HaUMMEHbIIEro 3HaYeHnii QyHKIMM y = cosXsin2x Ha
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§ 2. Boiuucnenue HauboAbLLX U HAUMEHBUUX 3HAYeHUll Ge3 npoussodHoll

&

T, " s
OTpe3Ke [—5; '2"] C IMOMOUIbIO 3aMEHBI NNEpEMEHHOH { = SIN X MOXXHO CBE€CTH K BBIYHCIIE-

HMIO HauGOMbIIero ¥ HaMMeHbIIero 3HaueHui QyHKIUH 2 = 2t — 2t° Ha orpeske [—1;1].
U B TOM, ¥ B APYTOM CJIydae HYXHO HMCIIONL30BaTh CTAHAAPTHHIA aJIFOPHUTM BHIYMCICHUSA
HaubosblIero H HauMeHbIIero 3Ha4eHu GYHKIMH, 3a4aHHOM Ha OTpe3Ke, HO A GyHKIH
z =2t — 2t3 BEHCAeHHA GYAYT CyIEeCTBEHHO NPOIIE.

HccnepoBaHue MHOXKECTBaA 3Ha4YeHMH GyHKIUM

B HEKOTOPHIX C/fydadx HalTH Haubonbmee (HanMeHbIIee) 3HaYeHHEe QyHKUHH ¥ = f(x)
yAaeTcA, MCCeA0BaB NPH MOMOMIY 3/IeMEeHTapHBIX NPHEMOB MHOXKECTBO 3HAdeHWi QyHK-
nuH. B TaKMX Cayvyasx 3aBUCHMOCTD ¥ = f(X) paccMaTpUBalOT KaK ypaBHEHWE OTHOCHTENb-
HO NEepeMeHHO# X ¢ MapaMeTpoM Yy ¥ HaXoAAT Hambonbmee (HauMeHblIee) 3HAYEHUE Y,
[IPH KOTOPOM 3TO YpaBHEHHE HMeEeT pelieHus.

Hpumep 11 (3azaga 5 AumarnocTuyeckodt paborel). Haliaute HanGosbiiee U HaUMEHb-

mree 3HaYeHUA QYHKIMH
. 4x-1
Y= ¥ —ax+2 @

Pemenne. O6nacts onpepaenenns ynrauu: D(y) =R. PaccmorpuM (1) kak ypapHeHHe
OTHOCHTE/IbHO IIePEMEHHOE X C TapaMeTpoM Y, HEPENHCaB ero B BHJE

yx2=2(y+2)x+2y+1=0. (@)

Ecm y =0, To ypaBHeHMe (2) craHOBHTCA JHHEHHBIM. [IpH 3TOM X = % ITycTh Teneps
y #0. YpaBHerne (2) uMeeT pemeHNA B TOM M TONBLKO B TOM C/Iydae, €C/li ero JAUCKpH-
muHaHT D Heorpuuatenen. Haiinem % =(y+2P-yQRy+1D=-y*+3y+420, Te.
¥y2-3y-4<0 & —1<y<4. Takum o6pasom, miny = —1, maxy =4. Iipu 5Tom D =0

+2
Hx:-yT—.ECme=—1,'rox=-1; ec:my=4,'rox=%.

Omgem: miny(x)=y(-1)=-1; maxy(x)=y (%) =4.
Hpumep 12 (3agava 6 anarsHocTdeckoii paborw). Haiisure HauGosbiiee 3HaYeHHE
$ynraman
__x*+1
Y= axirx+1 - 3
Pemenne. O6nacts onpeaenenun ¢yukuun: D(y) =R. PaccMorpum (3) Kak ypaBHEHUE
¢ IepeMeHHO# X U NapaMeTpoM Y, EPEeNHCcaB €ro B BHAE
Qy-Dx*+yx+y—-1=0. @
Mpuny= % ypaBHeHHe (4) cTaHOBUTCA JIMHEHHBIM. B aToM caydae x =1. [lyctb y # % Ypas-
HeHMe (4) UMeeT penieHHs B TOM U TONLKO TOM CiIydae, ecim 0 < D, rze D — AUCKPUMMHAHT
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Ipumenerue ceoiicme @ynxyuti. Pewerue 3adau 1—6 duazrnocmuueckolii pabomut

3TOrO ypaBHeHMs, paBHHH y2 —4(2y — 1)(y —1) =—7y?+ 12y — 4. Imeem D > 0, ecim

7y*—12y +4 <0 & 6‘2‘/5 <y< @.

6+2f 6+2f

O4eBUAHO, YTO — 5 l'Io:a'romy maxy= .IlpustoMmD=0ux=
T.€.

-y
22y -1’

__3+V2 __ G+VIG-4D) _,_ 5
5+4v2 (5+4v2)(5-4V2) )

Omeem: maxy(x) =y(1—+2)= 6+—3‘/2

OTMeTHM, YTO HCIIONB30BATh JAHHEIH METO/ Iiesiecoo6GpasHo B TOM CIIydae, ecii Ioy-
YeHHOe ypaBHEHMe ¢ TapaMeTpPoM y HMeeT JOCTaTOYHO IIPOCTOl BUA (HanpuMep, ABIAETCA
KBa/[paTHEIM OTHOCHTEBHO X).

INpumep 13 (3azaua 12 guarHoctTudeckoi paGorer). Halizure HauGosbiiee H HAMMEHD-
Hree 3HaYeHUA QYHKITHUN

4x -9
y= 5x2—6x+10.

Pemienwne. [lycTs t = J—Cz—g%;—f_To HaiizeM MHOXXECTBO 3Ha4YeHMiT QyHKimu t. Jjid aToro
paccMOTPUM YpaBHEHHE

tx?—2(3t+2)x+10t+9 = 0. )]

Hpu t =0 ypaBHeHnue (5) craHOBHUTCA JIUHEHHBIM. [Ipu oTOM X = % Nycts t #0. Toraa

D
_ypaBHeHue (5) mMeeT peleHWsA B TOM U TOJBKO TOM CIydae, €CiH ry = 0, rae D — guc-
KPMMMHAHT 3TOro ypasHeHudA. Haiinem % = (3t +2)% — t(10t +9) = —t*> + 3t + 4. osTOMYy
% 20 & t2-3t—4<0 & —1<t<4. Taxum o6pasom, maxt(x) =4, mint(x) =—1. [Ipu
3t+2

3TOM %=0 Hx=="7T". Ecmt=4,T0Xx= %, ecmd t=—1, To x =1. Jlanee, dynxuma 5° —

Bo3pacTalomas, mostomy 5! <5'<5% r.e.
. _ 7\ _
miny(x)=y@) =3, maxyQ)= y(z) = 625.

1 —v[(7) =
Omeem: mmy(x) y(l)— m]?xy(x)—y(z)—625.
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OTtBeThl:
TpenupoBouHas pabora 1

T1.1 T1.1. Hatigmre HanMeHbIee Ha orpeske [1; 64] 3Hauenne QyHK-
"

- y=27+3% 14

T1.2 T1.2. Haiigute Haubonbiiee 3HadeHue GYHKIMH

Y= 2ty

T1.3 T1.3. HaiiguTe HauiMeHbIllee 3Ha4YeHNE QYHKIUH
¥y = Vx?+6x+25.

T1.4 T1.4. Haiigure HanbGonbinee 3HaueHue GyHKIUK

y = 3sin® x +2sin® x +sinx + 1.

T1.5 TL.5. Haiigure HanGonbmee 3HaueHne GyHKIM

= 33+4x—4,x2

y

T1.6. Haiizure HauMeHbIlee 3HaYeHHE YHKIMH

y = logg(9x* — 12x +29).

T1.7. Haiigure Haubonbimee 3Ha4eHue GyHKIHH

y=1yx+8-+yx-8.

T1.8. Haiigirre HauMmeHbIee 3HAYeHHE QyHKITHH

4x*+4x+7

Y= T tax+s

T1.9. Haiiaure HaubGonbiee 3HaYeHUE QyHKIMM

y = cos®x —sinx+1.

.10 T1.10. Haiiaure HauMeHbIIee Ha oTpe3ke [5; 10] 3HaveHHe QyHK-
15171
y =log 5(x~4y/x—-2+5).
OGpaser HanmMCaHWA:

2/3lu/s/6/7/8[9/0/-, 58




Tpenuposounas pa6ora 2
T2.1. Haitaure HauGonbilee 3Ha4eHHe GYHKIMN
y=v8x—x?-7.

T2.2. Haligyre HauMeHbInee 3HaYeHne QyHKINH
_ _2x*—16x+14
Y = T a2 ax+s5
T2.3. HailiguTe HauMeHblllee 3HaYeHUe PYHKIUY
y=2.9-3*4+1

T2.4. Haiiaute HauMeHblIiee 3HaYeHUe QYHKIHHA

_ 1
Y= Vix—3—ax=7"

T2.5. Halizute Haubosbinee 3Ha4eHUE PYHKIMM
y=v2x?-1-4x%

T2.6. Haligute HanbGosibniee 3HaueHne GyHKIMM
y =8x>—x% Ha orpeske [1;7].

T2.7. Hafiaute HauGonbiliee 3HaYeHHe QYHKIIMM

y=1/2lgx—1-lgx.

T2.8. Haligute HauMeHbHIee Ha oTpe3ke [1; 6] 3HaueHue QPyHK-

Eizi7)

y =7lx—3|-2}x+5|—|4x—3| +5.

T2.9. Hatiaure HanbGosnbIinee Ha orpe3ke [—2; 5] sHaueHue QyHK-

MM
y = |5x — 4|+ |4x — 5| - 10x —11.

T2.10. Haligure HauMeHbimee 3HaYeHHe QyHKI{HI

¥ =logg o5 (x® +2x +5) +log, (x* — 2x + 7).
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Ipumenenue cmandapmuuix HepaseHcms. Pewenue 3a0ay 7—12 duaznocmuueckoii pabomat

IlpuMeHeHHEe CTAaHAAPTHHIX HEPABEHCTB.
PenteHue 3aa4 7—12 AuarHocTHYECKOi paboThI

HepasenctBo Kowmmu s AByxX yncesa

HanoMHuM, 9T0 A1 TI06BIX ABYX HEOTPHLATEIbHBIX YKceN d U b cipaBeyinBo HepaseH-
CTBO, Ha3biBaeMO€E HEPAaBEHCTBOM MEXZAY CPeAHUM apHu(pMETHIECKUM U CPEAHUM reOMeTpH-
YeCKHM 3THX Yucen (HepaBeHCTBO Komm):

b > Vab ©

(cpennee apudMeTHIeCKOe ABYX HEOTPHULIATENbHBIX YHMCEA HE MEHBIIE HX CPEJHETO reoMeT-

PHYECKOT0). 3TO HEPABEHCTBO JIErKO NQNYIHTH U3 OYEBHAHOTO HepaBeHcTsa ( /a — vb) ’>0,
BHINIQJIHUB BO3BeAE€HUE B KBAJpaT U NepeHecs KBaJipaTHHI KOpPeHb B IIPABYIO 4acTb. 3HaK
paBeHcTBa B popmysie (6) JoCTUraeTcsa B TOM U TOMLKO TOM ClIydae, Koraa a =b.

BaxxHEIM CieACTBUEM HepaBeHcTBa Koum siisieTcs ciefyioinee: JJis MOOBIX MONOKH-
TeNbHBIX YKces a ¥ b 1 mo60ro OTIMYHOrO OT HyAA ASHCTBUTENIBHOTO YA t BHITIONHAETCA
HepaBeHCTBO

Iat+%| > 2v/ab, %)

b b
IpHYEM 3HAK PABEHCTBA JOCTHIAETCS B TOM M TOJMBKO TOM CJIy4dae, Korja at = Il T. €. t2 = a

Jlokaxxem HepaBeHcTBO (7). IlycTh t > 0. Torza B cwiy HepaBeHCTBa (6) MMeeM
5o a2
at+ . = 24/at- o

at+= = 2vy/ab mput>0. ®

o

3HaK paBeHCTBa AOCTUTAETCA, eCH ¢t = \/—g_ .
Ilycts t < 0. Toraa —t >0 u B cwiy HepaBeHcTBa (8) umMeeM

a(—t)+z-_l_)7)>2\/ab = at+bt-$—2 ab mput<O0. ©

3HaK paBeHCTBa AOCTHTAETCA, eCIU £ = — \/E . HepaBenctBa (8) u (9) M0oxHO 06BeAUHUTD
B OJHO HepaBeHCTBO (7).

Ipumep 14 (3agavya 7 AuarHocTHdyeckoil paGotei). Haiigure HauMeHbiee 3HaYeHUE

Pyrrmm
y=3""1+4.3%
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IIpumenenue cmandapmubix Hepasencma. Pewuenue 3adau 7—12 duaznocmuvueckoll pabomut

Pemienme. Tak Kak yucaa 3' ¥ 4 - 3° NONOXKUTENbHHE NPH JIHOOHX AelCTBUTENbHBIX
3HaYeHMAX t ¥ Z, MPUMEHUB HepaBeHCTBO (6), nomyInM

y =32"144.337% > 2¢/3%71.4.33- 2 = 2¢/32.4 = 12.

Taxum obpasom, y(x) = 12 npu moboM AelicTBUTEILHOM X, IPUYEM 3HAK PaBeHCTBa
AOCTHTAETCHA, JIHIIIb eC/IM
1 2 4.3 o 3 =g e x= TTBE
4

!
Omeem: min y (x) = y(iﬂgq_) 12.

IMpumep 15. Haiigure HauGonbniee 3HaYeHMe GyHKIMH

. xP—x+1 21
y—4-—ﬁ Ha MHTepBaje | —®; 5 |.
Pemenue.
o xX*—x+1 _ 4x?*—4x+4 _ (2x—1)%+3 _ 3
Y=4 T T T T -1 T m-1 & ltaoy
Ilo ycnoBHIO X < 2,no:a'rOMy 2x—-1<0u 2x3_1 < 0. BocionbayeMcs HepaBeHCTBOM (7) Ajst

crydas t <0, Toraa
y=2x— 1+2x 7 S —2v3,

TNIpH4YeM 3HaK paBe€HCTBA AOCTHTacTCA TOrAa U TOJAbKO TOI'Zla, Korja

- _3
2x—1= %—1
2x—1<0.
1-J§

W3 nocaeaHeli cUCTeMbl HAXOJUM X =

Omeem: (max) yx) = y(l ‘/_) 2x/§.

MIpumep 16. Haiigure HauMeHbIIEe 3HA4YCHHE QYHKIMHI

_ _4sin’x (g .gn)
Y = Sgnx_7 HaHHTepBaNe | "=7; =7 ).
Pemenne.
_ 4six—1+1 _ @sinx—1)@sinx+1)+1 _
Y= T2sinx—-1 2sinx—1
P 1 o 1
=2sinx+1+52——7 = 2sinx—1+ 55 +2.
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o yenosmio 1—631r<x< %n, T.€. %+21t <x< %n+2n, a 3Ha4MT, sinx > % Bocmions-

3yeMcsa HepaBeHCTBOM (7) Ana ciyvas t > 0:

1

22 2\/(Zsinx—1)-m+2 =4,

Taxum obpasoM, y = 4, mpHdeM 3HaK PaBEHCTBA AOCTUTAeTCsd TOTAA M TONBKO TOTAa,
KOTAa

1

y=25mx—1+m

2sinx—-1)? =1,
& sinxy = 1.

. 1
sinx > 2
13 17 S
C y4eToM TOro, 9TO & <X < T, NONyINM X = +27r=§1z.

Omaem: 13 17 Y= y(zﬂ:) 4

6’6

Ipamep 17. Haiigure HauGonpmee 3HaYeHHe QYHKIMH
y=vx3(2-x3).

Pemenue. 3ameruM, aro D(y) = [0; 3/_] Tpu x € [0; ¥2] sumoment, ouenuzyo,
HepaBeHCTBa x> 20, 2~ x3>0. l'lpnmemm HepaBeHCTBO (6):

y=Vre-) < TH=X 3,

To3ToMy y < 1, mpudYeM 3HaK PaBEHCTBA AOCTHIAETCH, JIMIIb €CIH
xX=2-x3,
e x=1.
osx< V2

Omeem: maxy(x)=y(1)=1.
TNpumep 18. Hatigure Haubonblee 3Ha9eHNe GYHKIMM

log:,xlog3 +1 =all;9].
Pemenue. [Ipu x € [1; 9] cnpaBe/MBH HepaBeHCTBA
logzx 2 0, log; J% 2 0.

Bocnionb3yemces HepaBeHcTBOM (6), BO3BoAsA 00e ero 3acTH B KBafpar. Toraa

log; x +log; = ) ( log, 9 =2

log3x10g3 +1< ( 3
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Hrtak, y <2, npuyeM 3HAK PABEHCTBA AOCTHrAETCA, IUIMD €C/IH

9
logz x = logz 7, o x=3
1<sx<9

Omeem: r[rlxa;)]c yx)=y@3B)=2.

2
3ameTHM, JTO HepaBeHCTBO ab < (asz) CIpaBe/UTHBO AJiA JIOOBX AefiCTBUTENbHBIX
yucena u b.

HepasencTso |a| + |b| > |a + b}

HanomuuM, 4uTo /151 mo6HIX ABYX AHCTBUTENILHBIX YMcel a M b ciipaBeA/IMBO HepaBeH-
CTBO

lal+1b| > la+bl, (10)

TpIYeM 3HaK PaBEHCTBA JOCTUraeTcs B TOM M TOJIBKO TOM Ciydae, KorAa ab = 0.

Jloka3zats HepaBeHCTBO (10) MOXHO pa3IMIHBIMH criocoGamu. TIpuBeaeM OMH K3 HHUX.
U3 oueBHaHOTO HepaBeHcTBa |a||b| > ab (3Hak paBeHCTBa AOCTHUTAECTCA TOMBKO B TOM CAydae,
KOTZAa YMCJIa @ ¥ b KMeloT OAMHAKOBhHIE 3HAKH, T. €. Korja ab = 0) cieayert, 9To

2lal|b| = 2ab = a® +b% +2Ja||b] = a®+b*+2ab = |al* + 2lal|b] +[b|?> = a®+2ab+b* =
= (lal+1b)? = (a+b)? = la]+ bl > la+bl,

9TO ¥ TPeGOBAJIOCH.
PaccMOTpPHM HeCKOJILKO NPHMEPOB Ha IpUMEeHeHKe HepaBeHCTBa (10).

Ilpumep 19 (3azaua 8 auarnocTHdeckoil paGorw). Haligure HauMeHbllee 3HaYeHUE

byHramn
y=x*—x|+|x+1|.

Pemenue. B ciwty HepaBeHcTBa (10) umeem
y=x—xl+|x+1] = X2 ~x+x+1] = |x3+1=x*+1>1.

Taxum oGpasoM, y = 1, mpudeM 3HAK paBeHCTBA AOCTUraeTCsd TOALKO B TOM C/Iyvae, KOTA2
OHOBPEMEHHO BHUIOJIHEHBI PAaBEHCTBa

Ix*—x|+ix+1={x>+1] u x¥*+1=1, T.e.x=0.
Omeem: n}liny(x) =y(0)=1.
Iipumep 20. Haiigure HauMeHbIIee 3HaYeHUE QYHKIIHN
y=Ix—1|+|x-2|+|x-3|.
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Pemienne. Vimeem

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

IIPpAYEM 3HAK paBEHCTBA JOCTUTa€TCs TOrAa K TOMBKO TOorJa, Korzga

]
[t

{I—x+1l+lx—3|=2, {(1—x)(x—3)>o,
= X

2+x—-2|=2 x=2
Omeem: ngn yx)=y(2)=2.

ITpumep 21. Haiigure HauMeHbIIee 3HaYeHNE QYHKIIMH

+logi(x—1).

4
y = |log, x|+ llog2 X
Pemienne. O6sacTb onpenenelms qyuxiuu: D(y) = (1; »). Ilpu x > 1 umeem

y= llog2x|+|1032§|+log§(x—1) P Ilog2x+log2§|+log§(x—1) = 2+log§(x—1) =2,

IIpHUYEM 3HAK paBCHCTBA JOCTHUracTCAa TOria ¥ TOAbKO TOrja, Koraa

|log, x|+ Ilog2 g = |log2x+log2 g

4
» '1 _> y
R {logzx 0g,; =0 N
logs(x—1) =0

x=2

Omeem: gur% yx)=y@2)=2.

Hepasencrso |asint+ b cost| < y/ a2 +b?

HepaBeHcTBO
lasint+bcost| < vV a?+b? an

MOXeT OhITh AOKa3aHO pa3sHbIMU CHOCOG&MPI, Haubosee pacipoCTpaHeHHbIM U3 KOTODBIX
ABJ/IAETCA BBEACHHE BCIIOMOraTeJIbHOI'O yIria .

cosp =

. _ b a
WO i Jaibt
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Ipu sTOM
a

lasint +bcost| = Va2 +b? |—— b
Va2+b? Vva*+b?
= v a®+b?|sintcosp +costsinp| = V a®+b?|sin(t + )| < Va2 +b2.

3Hak paBeHCTBA AOCTHIaETCA, JULIb €C/IA

sint+

COStl =

Isin(t+¢)| =1 & t+<p=%+1rk, kez o t=%-—(p+1tk, keZ.

Taxum obpasom, ¢yHxuua y(t) = asint + bcost gocturaer HaubobIIero 3Ha4CHUA,

pasHoro \/ a2+ b?, npu

t=§—<p+21tk, kEZ,

T
¥ HavMeHbIIero 3HayeHus, pasHoro —+y/ a?+b?, mpu t = -3 -9+ 2nn, n € Z, the

. b a
sinp = ——, cos p = ——.
4 v a?+b? ¥ v a®+b?

Tpumep 22 (3azaua 9 auarHocTHIecKoii paGoTe). Haliaure Haubonbiliee ¥ HAMMEHb-
iilee 3HaYeHHA PyHKIMH y =sin3x+cos3x —2.

Pemenne. [Ipumenum HepaBeHcTBO (11) K AanHOM GyHIAMU:
—vV2-2<sin3x+cos3x—2 < V2-2.

Taxum o6pa3om, m@x y(x) = v2—2. Ilpn 3TOM

3x= %—arcsin%i+2nk, keZz,

T.€. 5
R4
x= 12+31'z:k, k € Z.

CooTBEeTCTBEHHO nllkin y(x) =—+2—2. [Ipu 3ToM

3x= —-% —arcsin—12-+21tn, ne€z,

75
T.€ x——£+2rcn €Z

.. x=—7+357n, nEZ

Omeem: max y (x) = v2 -2 gocTuraerca npu x = % + %ﬂk, k €Z; min y (x) =—v2-2
AOCTHTaeTcs NpH x=—§+§nn,nez.

Hpumep 23. Haiiaure HanGonpiiee 3HaYeHUe QyHKIMM y=sin x(sinx+cosx)+ v2cosx.
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Pemenue. U3 nepasenctsa (11) creayer, uro sinx + cos x < v2. Ho Toraa
y = sinx(sinx+cosx) + v2cosx < vZsinx+ v2cosx = v2(sinx+cosx) < vV2- V2 =2,

Takum 06pasoM, max y{(x) =2. Ilpu aTOoM

T .1
X =+ —arcsin—=+2nn, ne€?z,
2 V2

T.€. X= % +2nn, neZ.
Omeem: mgx y{(x) =2 gocTuraerca npu x = -Z- +2nn,neZ.

Hpumep 24. Haiigute Hanbonbiiee 3HadeHue PyHKIMH
y = sin2x+/cos 2x + cos 2x+/sin 2x.

Pemenme. /Ui mo6oro x € D(y) moxyduM B COOTBETCTBHM C HepaBeHCTBOM (11), uTo
y = sin2xvcos2x +cos2x+/sin2x <
< V (Vo5 20)? + (V3sin 2x)? = Veos2x +sin2x < Vv2= V2.

Taxum obpaszom, max y(x) = V2. IIpu aTom

2x = E—arcsiniz+27m, nez,

2 /2
T
T.e.x=g +7n, n€ZL. 3aMeTHM, 9TO 3TH 3HaYEHHA X, OYEBHAHO, IpUHapIexaT 06/acTH

onpejieleHNA QyHKIIH.
Omeem: maxy(x) = V2 nocruraerca npu x = % +7an,nez.

Hepasenctso |@|+|b|>|d + b|

HepaseHcTBO
|@l+1b] = |d+b| 12
TIO CyIIecTBY npeAcTapisieT co60ii He 9TO MHOE, KaK HepaBeHCTBO TPeYrolbHUKA (CM. pHC.):
B
a b
AB=|d|, BC=|b|l, AC=|d+b|, AC<AB+BC.
A i+b C

3HaK paBeHCTBa AOCTUraeTcs TOrAa U TONBKO TOI/ia, KOTKA BEeKTOPH d U b coHampase-
HBI, T. €. KOTAA OTHOLICHHSA MX COOTBETCTBYIOMMX KOOPAUHAT PaBHH MeXAY CO00H ¥ paBHH
OTHOUIEHHIO MX JUIMH (MOAY/Ie).
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ITpumep 25 (3azaga 10 guarsocTudeckoil paboTh). Halizure HauMeHbUIee 3HAYEHHE
$yHKIIHU

y=vVx—32+1+/(x-2)2+4.
Pemenue. BeefieM BekTopH d ={3—x; 1} u 3={x —2; 2}. Toraa
1@l = V(x-3)2+1, |bl=v(x-2)2+4,
@+b =413} |d+b|=v12+32=V10.

Vicnonbaysa HepaBeHCTBO |d |+ |b|=|d+bl, nomyuaeM, 4To. ¥ (x) = +v/10. 3Hak paBeHCTBa
JOCTUTaeTcA TOTAA M TONBKO TorAa, koraa d 11 b, T.e. xorga

3=x _1 e oo _8
m—2@6 2x=x 24=>x—3.

. mi —v(8)=
Omeem: min y (x) —y(3) =+/10.
IIpumep 26. Halizure HanMeHbIee 3HaYeHue GYHKIMH /
¥y = V-1 + G- 62+ V(x— 4%+ (x—2)%

Pemenne. Beesem Bextops d ={x—1;6—x} u b={4- x; x — 2}. Torga

@+b=1{3;4}, |d+b|=V32+4=5
¥ B COOTBETCTBHH C HepaBeHcTBOM (12) umeeM |d |+ |b|=5. TMoasToMy y = S, npuueM 3HaK
PaBEHCTBa AOCTUTAaeTCA TOTAA H TONBKO TOTAA, KorAa d 11 b, T. e. koraa

x—=1_6-—x 2 _ — 2

7 —x = x—2’ x“=3x+2=x"—10x+24, 22
= _ o x=F

x—1 x~1.0 7

a—x”0 4=x

. mi =v[%2) =
Omeaem: n%!my(x) —-y( 7 ) =S5.
Ilpumep 27. Haliaure HauMeHbIIee 3HaYCHUE QYHKIMH
y= V& +1+/ @ -12)2+4.

Pemienne. BeeseM BekTopH d ={2*;1} u b= {12 —2%; 2}. Torga (d + 7;) ={12;3},
|d + b|=+/153 u B coorBeTCcTBHM C HepaBeHCTBOM (12) umeeM |d|+|b| > v 153. IoaTomy
y(x) =2 V153 =3+/17, npuueM 3HaK paBeHCTBa KOCTHTAETCA TOTAA M TOABKO TOTAa, KOrja

att 3, T.e. KOTAa 122:2 =% S 12-2X=2-2" & 2" =4 & x=2.

Omeem: min y (x) =y (2) =3417.
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Ilpumenernue cmandapmubix HepaseHcme. Peutenue 3adau 7—I12 duaznocmuneckoii pabomot

3aMeTHM, YTO, BBOASA BEKTOPH 4 H b, cllegyeT BRIOMpATh MX KOODAMHATH TaKuM 00-
pasoM, 9TO6bI KOOPAMHATH BeKTOpa @ + b He 3aBHCENH OT mepeMeHHo# x. Kpome Toro,
ecy KBaApaTHl KaKHMX-TO OAHOMMEHHBEIX KOOpDAWHAT BEKTOPOB d H b ABNAIOTCA UMCAAMH
(xax B mpumepax 25 u 27), TO 3HaKH STHX YHCeN ZO/DKHE BHIGHPaThCsA OAMHAKOBEIMM, I
TOro YT06k! 6EUIO BEIIONHEHO YC/IOBHE COHANpaB/IeHHOCTH BEKTOPOB @ u b. Ec xe mo6ast

M3 KOOPAHHAT BeKTOPOB d ¥ b 3aBucHr OT x (Kak B mpumepe 26), TO CIEAyeT HaJIOXUTD
orpaHH4eHHe Ha OTHOIIEHHE ABYX OAHOMMEHHHIX KOOPAUHAT: 3TO OTHOMEHHe AOLKHO GHITh
HOJIOXMTENLHBIM.

HepaseHcTso d - b <|d|-|b|

HepaseHcTBO I
<ldl-|b] a3)

JIETKO UIEAYET U3 ONPEACICHUA CKAJIAPHOTO MPOU3BEAECHUA BEKTOPOB:

— — /?’ g
@-b =|d|-|blcos(d, b) < |d]|-1bl.

3Hak paBeHcha AOCTHTAeTCsA TOTAA ¥ TOABKO TOrA, KOrAa cos(d, b) 1, 1. e. yron Mexay
BEKTOpaMH d H b paBeH O u, ciefoBaTeNbHo, d 11 b. HepagsenctBo (13), kak nmpaBuio,
TIpMMEHAETCA JU1s BEIMHUC/IEHHA Haubobiero 3HadeHus GYHKIMH ¥ UCIIONL3YeTCA IPH 3TOM
B KOOpAMHaTHOH dopme.

Ipumep 28 (3azaya 11 auarHocTHYecKo# paboTei). Haiiaure HamnGonbinee 3HaYeHHE
Oymiamn y =2x+ /1 —4x2.
Pemenue. O6nacte onpegenenua ¢pysxuuu: D(y) = [—% -1-] BBezeM BEKTOPHI

@={2V1-4x®} u b={11}
Torga

|a’|=v4x2+1—4x2= s |3|=\/12+12=\/_2-, ET;=2X+ 1—-4x2.

B cuty HepaBeHcTBa (13) nMeeM @ - b < 1- /2, niostoMmy y(x) < v/2, NpHYeM 3HAK paBeH-
CTBa JOCTUraeTCA TOrAa M TOMBKO TorAa, Korha d 11 b, T. e. Korha

V1—4X2_2x 1
—= (:){

1 1>
2x
1 >0

2f €D®)-
. =v(1)=
Omeem: [{néa)%(:' y(x)—-y(zﬁ)—fi.

—4x? = 4x?, N 1
x>0 2v2°

3aMeTHM, 9YTO ——=



Ipumenerue cmandapmubix Hepasencme. Pewerue 3aday 7—I12 duaznocmuueckoii pabomat

HNpumep 29. Haiiaute HanGoibmee 3HaYeHne GyHKIIM

y =x(V1-9x2+3v4—x?).

Pemenwue. Meem
y =x\/1—79x2+3x\/4——?, D(y)= [—%; %]
BBesieM BeKTOpH d = {x; \/:}—_xz} ub= {\/I—_9;E, 3x}. Toraa
y=aB, |dl=Vxl+4-x2=2, |[bl=v1-9x2+9x2=1

U B cwiy HepaBeHcTBa (13) mmeeM y(x) <2-1=2, npydeM 3HaAK PaBEHCTBA AOCTUTAETCA
TOrZa ¥ TONBKO TOTAa, Koraa d |1 b, T. e. koraa

v1-——9x2 _ 3x {

x Va-x2 &

(1-9x%)(4—x?) = 9x*, {x2 =
=1
x>0

x>0

=

\

o
3o
ﬂi

2 2 1 2 ’
3ameTum, uTo Weri < T3 TI03TOMY Wi €D(y).
. =v(2)\=
Omeem: [r_nlall_( y(x)—y(‘/s_j) 2.
3’3

IIpumep 30. Haiigure HanGonbiee 3HaueHKUE QYHKIMM
y= 2x—-1|V2x—-1+|x—-1}V/4x -1

x2

Pemenne. O6nacth onpegenenusa Gyuxuun: D(y) = [%, 00) . BBesieM BeKTOpHL

@ ={l2x—-1; Vax—1} u b ={V2x-1;|x-1|}.

Toraa

la| = \/|2x—1|2+(\/4x—1 2 = v/ 4x2 = 2x,
15]= \/(sz‘1)2+|x—1|2= Va2 =x ('raxxaxx? %)
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2
B cuny HepaBeHcTBa (13) umeeMm d - b <|d}- Ib | =2x?, noaromy y(x) < =5 =2, npHiem

3HAK paB€HCTBa JOCTUraeTcda TorZa M TOAbKO TOrAa, Korza a TT b , T.€.

2x—1 _, (2x—1)? —4

2x—-1 -1~V 3
Vax=1 _ 4x-1 _ 2
PECTREE —1)?

—_—

3aMeTHM, YTO NP X = % BEKTODH d ¥ b Taioke ABASAIOTCA COHANIPAB/IEHHEIMH.
1
Omeem: El‘lax) y(x) =y(§) =y(-§-) =2.
2%

TIpu ucnonb30BaHKY HepaBeHCTBa (13) BeKTOPH @ M b ClleAyeT BBOAMTD TAKHAM 06pa-

30M, uyTo6s1 160 [d| 1 II;I He 3aBHCEJIM OT mepeMeHHo# x (mpumMep 28), NGO OTHOMICHKE
MOAYJIEH 3TUX BEKTOpOB GLUIO BEIHYMHOM MOCTOAHHOM. KpoMme ToOro, ClieAyeT OTMETHTH,
YTO eC/IU B YCJIOBHU (WIH B YCIOBHMAX) COHANPABAECHHOCTH MPUXOAMUTCA BHIOIHATD JEACHAA
Ha BBHIpaXKEHHWe, cofepialiee HEM3BECTHYIO, Hy)KHO NPOBEPUTH, He ABJSIOTCA JIM BEKTOPH
COHaMpaBJeHHBIMU U B TOM CJIy4ae, KOTAa 3TO BhipakeHue obpamaercs B Hysib. Ecm 3Toro
He CAeNaTh, TO MOXHO MOTEPATH peilleHue (M. mpumep 30).

AnanormyHo HepaBeHCTBY (13) MOXHO ZOKa3aTh HEPaBEHCTBO

@b = —|gl-1bl.

B camom pene,

— —- — .
d-b =|d|-|bl-cos(d; b) =z —|d|-|b]|,
e——

HOCKO/MbKy cos(d; b) = —1. 3Hak paBeHCTBa AOCTHUIaeTCs TOIBKO B TOM Ciy4ae, KOrAa

et
cos(d; b)=—1, T.e. Kor/la BEKTOPH d M b NPOTHBONOAOKHO HalpasjieHH. [lomydyenHoe
HEPaBEHCTBO MOXKHO MCNONb30BaTh A/ HAXOXACHHUA HAMMEHbIIMX 3HAYEHMH HEKOTOPBIX
dyHKumii.
Takum o6pasom,
—|d]-|b|<d-b <|d|-|b| wm |d-b|<|d|-|b].

Hcnonb3ys nocieHee HEPaBEHCTBO, A0KAXKEM B KaUeCTBe NpuMepa HepaBeHCTBO (11). Bee-
JeM BeKTOpHl i = {sinx; cosx} 4 7 = {a; b}. BeluKC/lieHHe JIMH 3THX BEKTOPOB HE IIPeA-

crasiseT Tpyaa: |m|=1, || =4/ a®+b3. Tak kax —|m| - || <m -7 <|nil|- |7, momydaem
—vVa*+b% <asinx+bcosx < Va2+b?> wm |asinx+bcosx| < vVa%+b3.
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JAna HepaBeHCTBa asinx +bcosx < v/ a? + b? 3Hak paBeHCTBa AOCTHIa€TCA, €CAH BEKTOPH
M U Tl COHaNpaBJeHH, T. €. OTHOIIEHHE X COOTBETCTBEHHEIX KOOPAMHAT PaBHO OTHOIUE-

HHIO AZIMH 3TUX BEKTOPOB: sinx _ cosx _ 1 OTKyAa
PO 7q b v az+b? ’

. a b
Sinx = ——, cosx =

\/a2+b2’ \/a2+b2-

Jins HepaBeHCTBa a sin x + b cos x = —4/ a2 + b? 3HaK paBeHCTBa AOCTUTAETCH, €C/IM BeKTOPHI
M ¥ T IPOTHBOTIOJIOKHO HANPABJEHHI, T. €. OTHOIIEHHUE MX COOTBETCTBEHHEIX KOOPAHHAT
PaBHO OTHOHIEHHIO AJINH 3THX BEKTOPOB, B3TTOMY CO 3HAKOM «MHHYC»:

sinx _ cosx _ _ 1
a b \/az-l-bz,
OTKyAa
a b

sinx = — cosx = —

—a —2
Va2 +b? v a?+b?

3aMeTHM, YTO TaKOe AOKA3aTEMbCTBO HepaBeHcTBa (11) nosponser n3bexaTs BBEACHUA JO-
HO/MHUTENBHOrO YI/ia.

KomO6uHHpOBaHHE IPHEMOB
B 3ainodeHne pacCMOTPHM pAZA 3aAad, pelieHHe KOTOPHIX TpeGyeT MpUMEHEHHA He-
CKOJILKMX M3 ONUCAHHEIX BHIIIEe TpueMoB. K TakuM 3a3/jayaM OTHOCATCA, B YaCTHOCTH, 3a-
Ja4YH HA BHYMCIeHHEe HauGoMbIMX ¥ HAMMEHBIINX 3HAaYeHNi BrpaxeHuil (yHknmit), 3a-
BHCAIMX GoJiee YeM OT OAHOM IepeMeHHOiA.
Ipumep 31 (3agaua 12 guarHocTHdeckoii paborn). HaliauTe HauMeHblIee 3HaYEHHE
dymiamm

Vaxt—3x2 49— /4x* —8x2 49
J’=1°go,5( —x

Pemenne. IIpu x > 0 BHpaxeHue MOA 3HAKOM Jiorapudma, HONIOKUTENIHHO, YTO CIeAyeT
H3 OYEBHAHOrO HEPABEHCTBA

Vax*—3x2+9 > Vax* - 8x2+9,
PaBHOCHWIBHOTO HepaBeHCTBY 5x2 > 0. ITycTs

) Ha uaTepBae (0; «).

_ Vaxt—3x2+9— /4x*—8x2+9 _
t= p =
5x 5

Vaxt—3x2+9+/axt —8x2 +9 \/4x2+%_3+\/4xz+%_8
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Ilpumenenue cmandapmubix Hepasencme. Pewenue 3adau 7—I12 duaznocmuueckoti pabomol
B cuny HepaBeHcTBa (8) umMeeM
a+dzofac g =12
X X

3
NpUYeM 3HAK PaBEHCTBA AOCTUraeTCA, JMIb ecau 4x2 = % HX= \/ 5 Takum obpasom,

\/4x2+% 3+ \/4x2+%—8 >/12-3+/12-8=5.
Orciona t < 1. Pynxums log, s t ABIAeTCA yoRIBaloOmel, 03TOMy log, s t >1ogys1=0.

Omeem: g(l)l;g}y(x) =y (\/g) =0.

IMpumep 32. Hatiaute HauMeHbilee 3Ha4eHUe BHPAKEHHUA

2=/ (x—1)2+ -1+ (x—y)2+y2
Pemienme. BeeseM BekTOpEl d ={x—1; y—1} 1 b= {y —x; —y}. Torga
@l = Vx-12+-12 b= V(x-y2+y%
T+b={y—-1;-1}, [@+b|=V-1*+1.

—

B cuny HepaBeHcTBa (12) umeeMm |d|+ |b|=|d+bl, [PHYEM 3HAK PaBeHCTBA JOCTUIaeTcs,
Jumb ecmm d 11 b. Taxum obpasom, z = \/(y-—l)z+1 21, mpuuem z2=1, eom y =1

udatllh, clenoBaTeNbHo, X = 1.
Omeem: minz(x; y)=2(1;1)=1.
IIpumep 33. Hatigure HauMeHbIIee 3HAYEHHE BHPAKEHUA

2= |x+2y|+V(x—3)2+(y— 42

Pemenue. BeeseM BekTopn d ={x+2y; 0}, 3={3-—x; y—4}. Toraa
[d]=lx+2yl, [bl=+v(x—-3)2+(—-472
T+b ={2y+3;y—4},
|d+b] =V Qy+3)2+(y—-92% = V/5y2 +4y +25.

B cwiy HepaBeHcTBa (12) uMeem |d| + |b|=|d + bl, mpydeM 3HaK paBeHCTBa JOCTHTa-

eTes, mumb e @ 11 b. Taxum obpasom, 2z > /5y2+4y +25. KBagparHsiii TpexwieH
5y?+ 4y + 25 nonoxwuTeneH npyu mo6oM y (AUCKPUMHMHAHT MeHbIIE Hy/IA ¥ Ko3bduIueHT
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Ipumenenue cmandapmusix HepaseHcme. Pewenue 3adav 7—12 duazHocmuueckolii paGomut

IpH _)’ TIOJIOXKUTE/IEH) M AOCTUraeT HAaMMEHbHIero 3HaYeHus npun y= '2——5' = —Z, 3TO Hau-

12 121
MEHbLIEC 3HAYCHHUE PaBHO, KaK JIETKO IIOACYHATATh, ~—¢— HOSTOMy 22z 5 ,» IPHYEM 3HaK

PaBEeHCTBA JOCTUTAETCH, JIMIID €CIH Yy = -% uadtt b , CJIeJOBaTEABHO, X = %
Omeem: minz(x; y) =2 5 5) 11

Iipumep 34. Haﬁnn'fe Hauﬁonbmee 3HaYeHue BHIpaXEHUA

z= y\/l-—x2+x\/3+2y—2y2.
Pemenue. BeeseM BexkTopu d ={y; /3+2y —2y?} n 7;={\/ 1—x2; x}. Toraa
z=3d-b, |@l=vVy2+3+2y-2y2=v/4-(1-y)? |bl=vVi-x2+x2=1

B cuny HepaBeHcTBa (13) umeem d - b < |d]| - |b|, npudeM 3HaK paBeHCTBa AOCTUTAETCH,
b ecid d 11 b. Takum o6pasom,

2<Va-(y-12<V4=2,
MpUYEM 3HAK PaBEHCTBa JOCTHUIaeTcs, Mmb eciu y=1u d 11 7;, ClefoBaTeNbHO,
1—x2 x X ? 0) ‘/§
== & & x = -,
1 V3 { 3-3x2=x2 2
Omeem: maxz(x; y) =z(—@-; 1) =2.

Iipumep 35. Haiipure HanGonbmee 3Ha9eHUE BEIPAKEHUA

g = sinx—2cosy +sin(x+y).
Pemenue. Umeem '
gz =sinx—2cosy+sinxcosy+cosxsiny = sinx(1+cosy)+cosxsiny —2cosy.

B cwiy HepaBeHcTBa (11) momygaem

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

T.€.

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

MostoMy 2 < 4/2+2cosy — 2cosy. IlycTb Temepb t = {/2+2cosy, 0 <t < 2. Torma

2cos y =t — 2. PaccMOTpHM KBaZpaTHBIii TpexwieH f (t) =t — t? + 2 Ha orpeske [0; 2]. Ber-
BH mapabok, ABIAomelics rpad KoM 3TOr0 KBaJIpaTHOTO TpeXWieHa, HANPaB/eHbl BHH3
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Ipumenenue cmandapmubix Hepasencma. Pewernue 3a0au 7—12 duaznocmuueckoli pabomst
u abcuucea ty BEPIIMHE, PaBHAA 5 1 , IPHHAUIeNUT oTpe3Ky [0; 2], creaoBaTesbHO,

maxf(t)—f( )

[0;2]

9
HOBTOMy 4 S , IpUYEM 3HaK paB€HCTBA AOCTHUracTCa B TOM H TWIBKO TOM CjIy4dae, €Uin

OZHOBPEMEHHO 1/2+2cosy = % U HepaBeHCTBO (14) ofpaiaercsa B paBeHCTBO. OTciofa

1
\/2+2cosy ==,
2 PN o1 V15

sinx-g —cosx-—g- = -;—, &
sinx(1+cosy) +cosxsiny = /2+2cosy VB 1
sinx-g+Cosx-—g= =3
7
7 y=arccos-§-—rc+21rn, nez,
cosy = —g, . 1
1 1 x=arccos§+(—1)k%+1tk, kez,
& sinx(x—arccos §) =35 & 7
1 1 y=n:—arccos§+2nl, lez,
smx(x+arcco 5) =3 1 -
x=—arccos§+(—1)"‘g+7tm, mekZzZ.

Omeem: maxz(x;y)= %

PacCMOTpeHHbIe TPUMEPH! NOKa3hIBAIOT, YTO ZOBONBHO GO/BIIOE YMC/AO 33aAad HA BHI-
9HCIeHNe HanGoNMBIIMX H HAaMMEHBIMX 3HaYeHNH (QyHKIMI MOXXHO pellMTh, He puberas
K TIOMOIIH [TPOM3BOAHOIA, @ B HEKOTOPRIX CJIydanX TONLKO TaKO ITyTh U IPUBOAMT K YCIIEXY.
OTMeTHM, 9TO OPOit NogoOHEe 3a4a4H ABIAIOTCA YacThIo 6o/lee CIOXKHHBIX 3aAad (HalpH-
Mep, YpaBHEHHMif, B KOTOPRX MHUHMMYM JIeBOI YacTH COBNAJaeT C MAaKCUMyMOM HpaBo#,
MpUYEM peIleHHe «CTaHAAPTHBIMU» TIPHEMAMH He NPEACTABAAETCA BOSMOXKHEIM).

TakKoro poja ypaBHEHMsI, HEDABEHCTBa WM CHCTEMH YPABHEHMIA BIIQJIHE MOTYT BCTpe-
TUTBCA cpean 3agaHuii Cl, C3, C5 eguHOro rocy/lapCTBEHHOrO 3K3aMeHa HO MaTeMaTHKe,
MO3TOMY, PENIMB TPEHMPOBOYHLIE M AMArHOCTWYECKue paboTe: naparpa(l)a BH CMOJKETE
Gonee yBepeHHO YyBCTBOBATh ce0s HA SK3aMeEHe.
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TpennpoBoyHas pabora 3

T3.1. Haligute HaMeHbIee 3HaYeHNEe QYHKIMYU
y=7%249.74% 41

T3.2. Haiigurte HauMeHbliee 3Ha4eHUE QyHKIMA
¥ = [2x = 3x%|+[2x+9}.

T3.3. HailiauTe HauMeHbIee 3HaYeHHE PYHKIIMH

y = Vx2—2x+2+ Vx2—10x+29.
T3.4. Haiigure Hanbosbinee 3HaYeHUE QYHKITMH

y =3v10-3x+4y/3x+26.
T3.5. Haiiiure HauMeHblllee 3HaYeHUe QYHKIIMHU
y= \/log§’75x+ 1+ \/(logoﬂsx— 3)2+9.
T3.6. Hatiaure Haubonbiee 3HayeHue GyHKITUM 7

y = 0,8cosx(3sinx +4cosx) + 3sinx.

T3.7. Haiiaute HanGonpiliee 3Ha4eHHe QYHKIMH

y =x(2\/16—9x2+3\/9—4x2).

T3.8. Hailiaute HauMeHbIIee 3HAY€HHE BRIPAKEHWA

z=+/(@2x-1)2+ @y - 1)+ (2x—3y)2+9y2.

T3.9. Hatiaute HauGoiblliee 3HaUeHUe BHPaKEHUS

2=2yV-x2—2x+(x+1)y/3+4y -8y
T3.10. Haiizure Haubonplee 3Ha4eHNE BRIPOKEHHA

2 = 2¢0sX - Cos Y -+ cos(x — y).
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T3.10

OG6pas3sel| HanMCaHMA:
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T4.1

T4.2

T4.3

T4.4

T4.5

T4.6

T4.7

T4.8

T4.9

T4.10

OO6pasel; HaNKCaHUA:

12

TpernpoBo4Has pabora 4

T4.1. Haligute HauMeHbllee 3HadyeHne GyHKIHI
12
x2+1
T4.2. Halizute Haubonbuiee 3HaYeHue GyHKIAH

y=vVx2-7-/13-x2.
T4.3. Haiigute HanMeHbIllee 3Ha4eHye QyHKIMHI

y=3x2+ +4.

y = Vx2—6x+10+ v x2 +10x + 50.
T4.4. Haiiaute Haubosbilee 3HaYeHHE QYHKIUK

y =547—-3x+124/3x+29+22.

T4.5. HaiiiuTe HanMeHbIlee 3HAYeHHEe QYHKIIH

y=vVx-12+(x-2)2+
+vV(x =52+ (@2x+5)2— V9x2 - 42x + 65 +7.
T4.6. Haitaute Hanbobiiee 3Ha4eHHe QYHKIMH

y = Vax2—12x+ 18- Vx2—2x+5— Vx2— 4x +5.

T4.7. HaiiguTe HauMeHbIee 3HaYeHe QYHKINH

y =x*+4x+|x? - 2|+ |x%-5|.
T4.8. Haligute HauGonbuiee 3HayeHue GyHKIIH

y= QO05+Mx=5l-|x*~3x+11-|x>+x—4]
T4.9. HalizuTe HanmeHbee Ha oTpe3ke [—3; 3] sHaueHHe QyHK-
115051

y=x2+xVx*+16-9.

T4.10. Haiigure HauMeHblIIee 3HaYeHHE BLIPDAKEHUS

z = |2x—3y|+ Vax2+ (y + 1)
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Auarsocrudeckas pabora 1

Z1.1. Hatizure HauMeHbIIee 1 HaubonbiNee 3HaYeHUA QYHKLIMH
y=4"+5x+1 Haorpeske [-1;2].
A1.2. HatiguTe HauMeHbiee U Haubonpniee 3HaY€HHA QYHKITHHA
Yy =cos2x—4cosx+4.
A1.3. Haiigute HanGonblee sHadyeHne QyHKINHN
y=v2x—1-+y/2x-5.
ZAl.4. Halizute HauMeHbIee Ha OTPe3Ke [0; 182] 3HaveHue (yHK-
Jitiit :
y =3sinx+4x+5.

AL.5. Halizure HauMeHbIIee H Hanbonbiiee 3HaYeHUA GYHKIHU

y=sinx+4y1-sinx—5.
A1.6. Haligute HanMeHbIiee 3HadeHHe QyHKIUK

_ 2x*—4ix|+11
- 2x]-1

A1.7. Haiigure Hanbonpinee 3HaYeHHe GYyHKIMH

_ 4 3.7
y= \/logleog2 % Haorpeske [5, -2-] .

A1.8. Haliaute HauMeHbHIEe 3HAYeHHE QYHKIMH
y=7""249.7v% 41
Z1.9. HaliauTe HauMeHbIIee 3HaYeHHe QYHKITUU

Ha otpeske [1; 3].

y = |logs x| +|logs x — 3| +log;(26—x).
[1.10. Haligute HauMeHbIIee 3Ha9eHHE QYHKIIUA

y= ‘/log§’75x+ 1+ ‘/(logo,75x—3)2 +9.

[1.11. HaiiguTe HauMeHbIIee 1 Hanbonblilee 3HAYCHHUA BEPaXKe-
HHUA

2 = 3(sinx +cos y) +4(cosx +sin y).

AL12. HaiiguTe HauMeHbIllee U HaubGoMbIIee 3HAYEHUA BHIpaXKe-

HUA ‘
x*(y+1)?

2x2-2x+1DQ2y?+2y+1)°

Zz =
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OTBeTH:

A1.2

1.4

1.5

1.6

1.9

A1l

J1.12

O6pazen HaNHMCAHUA:
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OTBeTH:
AuarsHocTudeckas pabora 2

A2.1. Haiizute HanMeHbliee Ha oTpe3ke [5; 8] anauenue ¢ymHk-

jitstsd

y = x—2/x=4+3.

J12.2. Haiiaure HauMeHbIllee ¥ HauOoJIbIiee 3Ha9eHHA QYyHKIMH

y =2x+3+6jx—1]—x* Ha orpeske [-2; 2].

.3 J2.3. Haiipgure HanMeHbiee M HauGosbuiee 3Ha4eHUA GYHKIHAH
4x—5
y= 2 x2—4x+5 .
2.4 2.4, Hatigure HavMeHbIIee U HauOoubniee 3Ha9eHUA QYHKIMN
-3 / 4x+3
x2+1°
J2.5 J2.5. Haiigyte HauMeHblIee U HanbGoibiee 3HaYeHHA QYHKITHH

y =1+log,(34/2x~1—-x—1) =Haorpeske [1;7].

A2.6. Haiiaute HauMeHblllee ¥ HauOosblee 3HA9CHHA GYHKIMH

1 205 x 405 2x—C0s2 X
y=(3) :

N2.7. Haliaure HauMeHbiiee 3HAYeHUE PYHKIUHK

y=734+7"

J2.8. Haiigure HauGonbmiee 3Ha9eHne QyHKIMN

y =5sin3x—12cos3x+7.

.9 B2.9. Haiigure HauMeHbIlee Ha oTpe3ke [2,5;3,5] 3nagenme
$YHKIIMM '
2 4
y=x 3x+x2_3x+2+2.

.10 [2.10. Haiiaure nanbonpmee 3HadeHHe GyHKIHM

y= 95—Ix*~6|~Ix?~7}_

11 A2.11. HatiauTe HauMeHblIilee 3HaYeHHEe QYHKIUH

y=1g(4-3%*343.91"* _g),

J2.12. Haligure Hanbonblnee 3HaYeHHe GYHKIIMH

y =xsinx+ v 9—x2cosx+4.

(=)

OG6pasel| HaNHCAHNUA:
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OrBeTsi:
§ 3. [lepBooGpa3uan o

JuarHocTudeckas pabora

1. Haiiaure epBooGpasuyio F(x) A dyHkiuu

3x+2

f) ===,

eciu F(4) =5. B orBeTe ykaxkure 3HayeHue F(1).
2. HaumeHbmee 3Ha9eHHe nepBoobpasHoit F(x) aas yHKIUM

N

fx)=x*-2x-3

Ha orpe3ke [0; 6] paBHo —9. Haiigure Haubonbuiee 3HaYCHHE
nepBoo6Gpa3Hoit Ha 3TOM OTpe3ke.

3. Hatigure nepBoo6pasHyio F(x) ansa GyHKuum

3
fe) = %

Ha nmpomexyTke (0; +), eciu F(1) = 2. B oTBeTe yKaxkuTe 3Ha-
yeHue F(0,5).
4. Tpadux neproobpasHoii F(x) ansa yHKuuH

H

f(x)=—%

Ha nmpoMexcyTke (—oo; 0) mpoxoauT depe3 ToUKy (—2; —3). Pemnu-
Te ypaBHeHHe F(x) = f(x). Eciu ypaBHeHue uMeeT Gonee OAHOro
KODH#, B OTBeTe 3anuniTe GoMbIIMil KOpeHb.

5. Haitaure nepBoo6GpazHylo F(x) ms dysxuuu

_u
Ha npomexytke (0; +«), ecnu F(4) = —15. B orBeTe ykaxure
3nayerue F(9).
6. Haiigure nepsoobpa3snyio F(x) ansa GyHKIMM

[«

2
f=3 7R
Ha npomexyTke (0; +-), ecim rpa¢puk nepBoobpasHoit nepece-
KaeT npAMYI0 y = 2x — 3 B ToO4Ke ¢ abcuuccoii 1. B oTBeTe yKaKu-
Te 3HauyeHue F(8).

OObpasel] HanmMCaHMA:

79 112/3u[5i6]7(8!9/0[-




OTBeTH:

10

1

OO0pasen HaIMCAHHUA:

1.2/3/4/5/6/7

8

90/~

§ 3. IlepeoobpasHas

7. I'paduk nepoobpasHoii F(x) ana pyHKImmM
f(x) =3sinx—2cosx

MPOXOAUT jepe3 To4Ky (—t; 0). B Kakoii Touke rpaduk nepsood-
pasHOH mnepeceKaeT OChb OpAMHAT? B OTBETE YKaXUTe ODAMHATY
STOH TOYKM.

8. Haiigure nepBooGpasHyio F(x) ana GyHKuMM

f(x) =2+sin4x,

eciu F (%) = —37. B oTBeTe ykaxxure 3HayeHue F (?T”) .
9. Haiiaure nepBoo6pasHyio F(x) ia dyHkimm
f(x) =e*+4x+3,

eciu F(1) =e. B oTBeTe ykaxkure 3HaueHue F(0).
10. Hau6Gonbmee 3HaveHue nepeoo6GpasHoit F(x) ansa GyHrumm

fx)=e€e"+2x+1

Ha orpeske [0; 2] paBHo e?. HaliayTe HaMeHbIIee 3HAYEHHE Tep-
BOOOpa3sHoOIl Ha 3TOM OTpe3Ke.
11. B kxaxoii Touke orpe3ska [12; 22] nepBoobpasznaa F(x) ansa

bysxuum
fx)=-1-In%(x-2)

AOCTHUTaeT CBOET0 HAUMEHbINETro 3Ha9eHUA Ha 3TOM OTpe3Ke?
.o 4 14
12, B KaKoM TOYKe OTpesKa [-é; 3 nepBoobpasHan F(x) amn

dynraun
fx)=(0@(x-5In(x-1)

AOCTHTAET CBOETO HanbOoNblIero 3HaYeHUA Ha ITOM O'rpesxe?
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Memoduueckue pexomendayuu

MeToauyeckue PEeKOMEHAAIIAN

Srot naparpad nocesnieH NOBTOPEHUIO TeMH «[lepBoobpasHan». HamoMHMM, YTO eciiH
$yHKumsA y = f(x) HenpeprIBHA Ha HEKOTOPOM POMEXKYTKE, TO CyIIeCTBYET TaKasa QyHKIHsA
F(x), 9TO AJisi BCeX 3HAYEHHM NEePEMEHHOM U3 3TOro npoMmexyrka F'(x) = f(x). Oyuxuus
F(x) naspiBaeTca nepBoo6pasHoii A1 GyHKIMH y = f(x) Ha AaHHOM NpoMexyTke. Horga
NPEJJIOT «/JIf» OMYCKAIOT M MUILIYT WIH OBOPSAT, 4T0 F(x) ARNsgeTCH nepBooGpasHoi yHK-
uun f(x).

B Kypce DIKOJILHOH MaTeMaTHKH PacCMaTPHBAlOTCA TONbKO QYHKIMH, KOTOphle Hempe-
PHIBHEI B J1060# TOUKe CBOeH 06/aCTH onmpefe/ieHNa. 3HAYUT, A KOKAOH M3 HHUX Cylle-
CTBYeT nepBooOpa3sHasi, HO HY)XHO NOHHMMATh, YTO eciu 061acTh onpefeneHUs QYHKIHU
COCTOHWT, HAalpUMep, U3 ABYX MPOMEXYTKOB (Ha KaXOM M3 KOTOPHIX QyHKIINA HelpephiB-
Ha), TO NepBoOOpa3Hble HA STHX MPOMEXYTKAX MOTYT UMETb Pa3/IMIHbIA BHA,

U3 cBolicTB nmpou3BoAHOH ciiefyeT, YTO ecau F(x) —mepBooGpasHas ana ¢yHrapu
¥ = f(x) u C —npousBoNbHOE AeHCTBUTENbHOE YncIo, TO F(x) + C Taioxe 6yzer nepBo-
obpasHnoii Jia PyHkumH y = f (x), HOCKONBKY

F(xX)+C)Y =F (x)+C = f(x).

Bosiee TOro, B Kypce MaTeMaTHIecKoTo aHaIM3a 0Ka3biBaeTcs, uTo e F(x) u G(x) — ABe
pasiinyHble iepBoobpasHrie i1 GyHKIMH y = f (x), TO

G(x) = F(x)+C,

rae C — HeXoTopoe AelCTBUTENBLHOE YUCJIO, T. €. UTO Jiio6aa nepBooSpasHas Aia GyHKIMH
y = f(x) umeer Bug F(x) + C. 310, B 4aCTHOCTH, 03Ha4aeT, yTo rpaduk moboii mnepsoobpas-
HOM 1A AarHOM PyHKIIMM MOXKeT GBITh moMyyeH u3 rpaduka moboit Apyroii ee nepsoobpas-
HOI1 Mapa/UIe/ILHBIM TEPEeHOCOM BAOMb OCH OpAUHAT. i TOoro yTo6nl HaliTH KOHKPETHYIO
nepBoo6pa3Hy10, OOBIYHO 3a4aI0T AOIOJHUTENbHOE YCIOBHE, HAIPpUMeEp, 3HaY€HHe TIEpBO-
06pa3sHoii B HEKOTOPOIi TOUKe WM TOUKY, Yepe3 KOTOPYIO IPOXOAUT rpadHK NepBoobGpasHoii
(¥TO MO CYTH TO XE caMoe, OT/IM4YHE TONBKO B QOPMYIHPOBKE).

MoxHO BHZEIUTS 1Ba OCHOBHBIX THIIA 3aAa4 Ha NepBoo6pasHyio. K neppoMy oTHOCATCA
3a/la4y, CBSI3aHHHE C HEMOCPEACTBEHHRIM BHIMHC/IEHHEM NepBoobpasHbix. Ko Bropomy —
3a/1a4H, CBA3aHHbIE C HCCIeZOBAHUEM NEPBOOOPasHOl ¢ MOMOIIBIO AaHHOM GYHKIMM: Bejb
OHa ABIAETCA NPOMU3BOAHO U Mo60oH cBoeil mepBoo6pasHoii, ¥ 3HAYMUT, HO3BOAAET HAXO-
JAUTh IPOMEXYTKM MOHOTOHHOCTH H TOYKH SKCTpeMyMa NepBooOpa3Hoii, ee HauMeHblIee
¥ HanOosibluee 3HaYeHNe Ha OTpe3Ke. BeMMCIeH)e caMoii IepBooGpa3Hoii PH 3TOM MHOTAA
JaKe He mpeAnoaraerca (M He TpebyeTca YCJIOBHEM 3aJadu), a Mopoil GniBaeT NoOnpocry
HEBO3MO)XHO: He 1A KaKAOI HelpephBHOM Ha MPOMeXyTKe (YHKIMH BO3MOKHO B IBHOM
BHZi€ HaNMcaTh NepBOOOPa3HYIO.

TIpuBeaeM Tabmuuy nepBoOGpasHHIX A1 HEKOTOPHIX QyHKIMI (C — MPOMU3BOIBbHOE Aeli-
CTBHTE/ILHOE YHCJIO).
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§ 3. Ilepsoobpasnasn

=f() F(x)
f(x)=k, k— npousBoIbHOE AeHCTBUTE/IbHOE Yica0 | F(x)=kx + C
fx)=xP, p#-1 F(x)—m+c
f(x)=— F()=In|x}]+C
f)=vx Fo)=2x/x+C
f(x)=ﬁ F(x)=2y/x+C
fO)=%¥x F(x)=%x Yx+C
f(x)=—3-1—-ﬁ F)=23Yx2+cC
f(x)=sinx F(x)=-cosx+C
f(x)=cosx F(x)=sinx+C
fx)=¢€" F(x)=e"+C
f(x)=a*, a>0, a#l F()= -—+C
= F(x)=arcsinx+C

1—x2

f0) I:xz F(x)=arctgx+C

O6paTvM BHMMAaHHe Ha TO, YTO IepBoo6pa3Hble A1 GyHKUHH f(x) = ;IC- HMMEIOT Pasind-
HBIH BU/ B 3aBUCHMOCTH OT IIPOMEXYTKa, Ha KOTOPOM paccma’rpnnae'rcn dyHxaua. Tak, Ha
npomexytke (0; +) nepsoobpasHaa pia GyHkuuu f(x) = =  WMeeT BUA F(x)=Inx+C,
a Ha nmpoMexyTke (—o;0) 3agaerca ¢opmynoit F(x) = ln(—x) + C (C — npousBoIbHOE
AelicTBHTENbHOE YMC0). B Tex ciywanx, korga ¢yHkims y = f(x) onpezeneHa He Ha Bcel

YHMCIIOBO NIPAMOii, @ Ha KAKOM-TO €€ IIPOMEXXYTKE, STOT IPOMEKYTOK JacTO He YKashBaeT-
A, a Kak OH CIMTaeTCs «3aZiaHHBIM 110 YMOIYAHMIO»: TaK, OG/IaCThIO OnpeAeieHIs GYHKIHH

1
fx) = /5 TBIAETCA NPOMEKYTOK (0; +=), Ha KOTOPOM OHa HeNpepHBHA, MO3TOMY €€
nepBoobpasHas F(x) =2+/x + C (C — npou3BOIbHOE AEHCTBUTEIBHOE YHCIO) pAacCMaTpH-

BaeTcA MMEHHO Ha 3TOM IPOMEXXYTKE.
ITpy BEIYKMCIEHNH NePBOOOPasHBIX MPPAUMOHANBHEIX GYHKIUH ClefyeT TIOMHUTE O TOM,

9TO KOpeHb HedeTHO# cTeneHH 2"tY/x u crenens ¢ Apo6HKEIM NOKa3aTeneM X HMeIOT pas-
HEIe 06nacTi onpejieyieHys (a 3HaYUT, ¥ HENPEPLIBHOCTH): IEPBLI ONpe/ie/ieH NpH JIoGRX
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Memoduueckue pexomendayuu

AelCTBUTEbHHIX 3HAYEeHUAX IepEMEeHHOM, BTOpas —~ TO/NBKO NP HEOTPHIATENbHEX. Jiad
BHYMCACHUA NepBOOOPa3HbIX 3aHCh B BHJIe CTEIIEHH, KOHEYHO Ke, Oosee yRoOHa, HO pe-
3y/IBTAT 3TOTO BHIYMC/IEHNs AO/DKEH OBITh IPUBEAEH B BIJIEe KOPHA (KaK M IPOMEXyTOYHHIEe
BHIKJIAJIKH, €CJIH pedb HAET O 33/jaue C OJIHBM pelieHHeM; BIPOYeM, 3TH BHIJIAZIKHM MOX-
HO OCTaBHMTb B YepHOBHKe). ViMeHHO no3ToMy B Tabimie HapsaAy ¢ TabGIMIHBIMU yKa3aHB!
nepBoo6pasHbie i HanGoee 4YaCcTO BCTPEYAIOUIMXCA HPPAMOHANBHEIX QYHKIIHA.

HanoMHuM Tenepp OCHOBHBIE IIPaBWIA BHIMHCIEHHA NMepBOOGPasHEIX. [TycTh QyHKIMHM
F(x) 1 G(x) ABAAIOTCA HAa HEKOTOPOM IIPOMEXYTKE NepBooOpasHMU Wi GyHKmi f(x)
U g(x) COOTBETCTBEHHO, H MyCTh k, b 1 C — NMpON3BOJIbHEIE AeHCTBUTENbHBIE YA, Toraa
Ha PacCMaTpPHUBaEeMOM NIPOMEXKYTKe:

1. F(x) + G(x) u F(x) — G(x) ABAAIOTCA COOTBETCTBEHHO NMepBooOpasHuMM s QyHK-
muit f(x)+g(x) u f(x) — g(x) (xkparxas popMynupopka: nepsoobpazHas CyMMsI (pa3Ho-
CTH) ABYX QyHKIIMII paBHa cymMe (Pa3HOCTH) NEepBOOOPpa3HHIX 3THX GyHKIMI);

2. kF(x) sisnsiercsi nepBoobpasHoii ia ¢yHkimu kf (x) (kpatkas GopMyAHMpOBKa: mep-
BooGpasHadA npousBeZieHNsA GyHKIIMH Ha YHCJIO paBHA NPOU3BE/IEHHIO TepBoo6pasHoii 3Tok
dyHKuWMii Ha TO Xe UHCIIO0);

3. -IIEF (kx + b) aensierca nmepsooOpasHoii Ana dyuxuuu f(kx + b) (3geck, pasymeercs,

k#0).
Taxk, AiA QyHKIHUH
fx) =3x%—4x+7

nepBoobpasHas UMeeT BHJ
F)=x3-2x2+7x+C;

s dyrxamu f(x) =cos(4x + 5) nepBoo6pasHoii ABRNsgETCA
F(x) = 3 sin(4x +5) +C.

DopMys A BHIUC/IeHH TepBo0o6pa3sHOii IpoKU3BeASHMA WM YaCTHOTO ABYX QyHKIpi
(8 oume ot $OpMy IS BEC/ACHUA NPOU3BOAHOH NPOM3BEACHUS WIH YaCTHOTO ABYX
$ynrxamit) He cymecryeT. [ToaToMy ecnu Tpebyercs HalTH NPOM3BOAHYIO MPOU3BEAECHWA
WM YacTHOTO QYHKIMIA, CHavaNa ClieAyeT cAeNaTh HeoOXxoauMele anrebpandeckue npeob-
pasopanua. Tak, dynxumio f(x) = x2x3(x + 1) Hyxmo npuBects Kk BHAY f(x)=x®+ x5

N x7 | x8 35 +2x*+x

(neproobpasHoii GyzeT ¢yHxama F(x) = S+%E+ C), a dynuxamio f(x) = e
K Buay f(x)=3x>+2x%+ % (nepBoo6pasnoii 6yzeT dpyrximsa F(x) =x*+x3 +1In|x| +C);
3aech C — MPOM3BOIbHOE AelicTBUTENbHOe Yncio. [lepeiiaeM k npuMepam, pasobpas 3aja-
HHUA AMarHOCTUYEeCKOi paboTH — M0 Ba Ha KAXKAYIO U3 MECTH GYHKIMOHAILHO-YMCAOBRIX
JMHMIA MKOMBHOTO Kypca MaTeMaTHKH.
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Ilesible panoOHa/NIbHbIE QYHKI[MH.
Pemenus 3aza4 1 ¥ 2 AuarHocTHYECKOH paboTsi

1. HaiiauTe nepsoo6pazHyio F (x) ana ymiapmu f(x) = 3x 5-|- 2 ’

ecnu F(4) =5. B oTBeTe ykaxuTe 3HadeHue F(1).
Pemenue. Halizem nepBooGpasHyio, BOCIIONE30BaBIIMCH Tab-
Juieli 1epBoo6Gpa3sHEIX ¥ MX CBOHCTBaMM:

F(x) =0,3x%2+0,4x+C.

ITo ycnosuio F(4) =5, sHauwmr, 0,3 - 424 0,4-44C =5, oTkyza
C=-14uF(1)=0,3+0,4—1,4=-0,7.

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

2. HaviMeHbIiee 3Ha49eHNe NepBoobpasnoii F (x) pm dyHxumu
f)= x% — 2x — 3 Ha orpeske [0; 6] paBHO —9. Hailigure Hamn-
6oibiee 3HaYeHMe NepBooOpa3HOil Ha 3TOM OTpe3Ke.

Pemenmue. U3 onpejenennsa nepBoo6pa3HOil ¥ YC/IOBUA TO-
nygaeM, gTo F/(x) = f(x) = x? — 2x — 3. KopHAMH KBajpaTHO-
ro TpexwieHa x> — 2x — 3 spasiorcs yMcaa —1 u 3. IMostomy
F/(x) = (x+1)(x — 3). Uccrepyem F(x) Ha JaHHOM OTpe3Ke C Mo-
MOIIIbIO TIPOM3BOAHOM.

i
4

+
7 6 X

F'(x) . - min
FxX) -1 0 ~ 3

3HAYHT, I[‘gl.ig]lF (x) =F(3) =—9, a Haubononiee 3HaveHue F(x)

NpUHMMAET Ha OAHOM U3 KOHIIOB oTpe3ka [0; 6]. Temeps HaligeM
nepBoo0pasHyio, BOCIONb30BaBIIMCh TaO/MMIEeH NepBooGpasHBIX

 MX cBoiictBamu: F(x) = %xs — x2 —3x+C. CieaoBaTelbHO,
F(3)=33~32-3-3+C=—9+C.

Mostomy —9+ C =—9, otxyaa C =0 u F(x) = %—x" —x% - 3x.
Hatiaem snauenns F(x) Ha KoHIax orpeska [0; 6]:

F(0)=0, F(6)=36°—62—3-6=18.
Taxum ob6pazoM, ?&%J](F (x)=F(6)=18.

Omeem: 18.



OTBeTH:
TpenupoBo4yHas pabora 1

T1.1. Haitaure nepeoob6pasHyto F(x) ana dyaxmm f(x) = 4x;— 3 ,

=

e F(3) =2. B orBeTe ykaxkute 3HadeHue F(0).

-
N

T1.2. Haiigure neppoobpashyio F(x) mia ¢yHxkuuu f(x) =

= x2(4x + 3), ec/iM U3BECTHO, YTO rpaduK nepeoobpasHoii Mpo-

xoaMT yepes Touky (2; 34). B orBeTe ykaxuTe 3HadeHue F(—1).

H
[#})

T1.3. HaiiguTe nepBoo6pasnyio F(x) s GyHKIMH
f0) =x(2x-1)%,

ecm F(0) = —%. B otBeTe ykaxuTe 3HadeHue F(1).

T1.4. OnuH U3 ABYX Hyjeil neppoobpasHoit F(x) mna yHKumu

fx)=5x-1

paBeH —3. Hadigite BTOpOii HYJIb.

T1.5. I'paduk nepBoobpasuoit F(x) ana ¢yHxumuu f(x) =4x+6

IepeceKacT oCb a6c1.mcc B TOYKAX, pacCTOAHUE MEXAY KOTOPBIMHA

paBHoO 2. B kakoii Touke rpa¢uk nepBooOpasHoO¥ epeceKaeT och
opauHaT? B OTBeTe YKOKUTE OPAHHATY 3TOM TOUKH.

T1.6. Haligute nepsoobpasnyio F(x) Ans dyHkuuH f(x) =4x+2,

eIl MHOXECTBOM 3HaueHMil IepBoo6pasHOil sBafgeTcA Jyd

[—4; +). B oTBeTe ykaxkuTe 3Ha4eHue F(—2).

T1.7. B kakoii Touke oTpeska [0; 8] mepeooGpasnas F(x) mns

dynxapu f(x) = x2 — 3x — 4 JOCTUTaET CBOETO HAMMEHBINETO Ha

3TOM OTpE3Ke 3HaAYeHUs?

T1.8. B xaxkoii Touke orpeska [—7; 13] nepBooGpa3nas F(x) pns

dyrxumn f(x) =7x — x? — 13 focTHraeT cBoero HauboNLIIEro Ha

3TOM OTpE3KE 3Ha4YeHuA?

T1.9. Haubonbuiee 3HaueHHe nepBoobpasHoii F(x) ana dyHKIMH

f(x)=3x2—14x + 11 na orpeske [0; 2] pasHo 1. Haiigure Hau-

MEHbIICEC 3HAYCHHEC nepnooﬁpaanoﬁ Ha 3TOM OTpE3KeE.

T1.10. HauMmenblilee 3HaueHue nepBoobpasHoiil F(x) ana yHk-

muu f(x) =x? — 2x + 18 Ha orpesxke [3; 6] pasHO 64. Haiigute

Hau H Ke.
6osbliiee 3HaYeHHe NiepBoO6GPa3HOii Ha 3TOM OTpe3! OBpasen nanmcanms:

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




ZApo6Ho-paiHoHaIbHbIE GYHKIMH.
Pemenus 3aAa4 3 ¥ 4 AMarHoCTHYECKOH paboTHI

3. Haiiaure nepsoobpasHyio F(x) mra yHkumuu
342
fG) = 3x°+

x3
Ha npomexyTtke (0; +«), ecim F(1) ==2. B oTBeTe yKakuTe 3Ha-
yenue F(0,5).

Pemenue. Pasjie/luB MOWIEHHO YHCAWTENb HA 3HaMeHaTeb,
nomyaum, 910 f(x) =3+ 2 - x~3. Haiinem nepBoo6pasHylo, Boc-
NOJIb30BaBUIMCh Tabnuiiedl MepBOOGPA3HEIX M HUX CBOMCTBaMH:
F(x) =3x — x~2+C. o ycnosuio F(1) =2, sHauut, 2+ C =2,

orkyAa C=0u F(x)=3x— ,% TosTomy

A

F(05) =3:05- 5

=15-1:5=-25.

1
4
Omeem: F(x) =3x— % ; F(0,5)=-2,5.

4. Tpaduk nepBoobpasHoii F(x) ana pyHxumu

fo=-%

Ha npoMexyrke (—o0; 0) mpoxoauTt yepe3 TOUKy (—2; —3). Pemm-
Te ypaBHenue F(x) = f(x). Eciu ypaBHeHHe umeeT Gosiee OHOTO
KODH#A, B OTBETE 3alMIHUTe GONMbINMi KOPEHb.

Pemenue. 3anumeM AaHHyI0 QyHKIHIO B Buge f(x) = —6x 2
¥ HalieM nepBoo6pasHylo, BOCTIONIH30BaBIIMCh Tab/uIlel nepBo-

06pasHbix ¥ X cBoiicTBaMu: F(x) =6x"1+C wm F(x) = g +C.

Y3 ycnoBus caepyer, ro F(—2) = —3, orkyaa :% +C=-3n,

cnegoBatensHo, C = 0. CocraBuM ypaBHEHME N0 YCAOBHIO 33/Ja-

qu: g = —f—z. IockonbKy x 7 0, ZOMHOXKHUB 00€ YacTH YpaBHEHHSA

x* .
Ha "¢, HaliAieM x=-1.

Omeaem: ~1.



OTrBeTH:
TpeaupoBouHas pa6ora 2

i

T2.1. Haligure nepBoo6pasHyio F{(x) s GyHKIuM

feo=2

Ha npoMexyTke (0; + =), e F(2) =3In2+ 1. B oTBeTe yKaXKu-
Te 3HaveHue F(1).
T2.2. Haiiaute nepBoo6pasHyio F(x) ana ¢yHKIMK

:

f(x) =§

Ha NpoMexyTke (—o;0), ecmn F(—3) =4In3 — 2. B oTBeTe yKa-
JxuTe 3HaYeHue F(—1).
T2.3. Haiigure nepBoo6pasHyio F(x) ans yHkImm

X

HORS=

Ha npoMexyTke (5; +), ecnut F(9) =41n4+ 4. B oTBeTe yKaKH-
Te 3HageHHe F(6).
T2.4. Haiigure nepBoo6pasHyio F(x) ana dyHkumu

fx) = ;%—;

Ha npoMexyrke (—«; 4), e F(—3)=31In7 + 9. B oTBeTe yxa-
skuTe 3HaveHue F(3).
T2.5. Hatigure nepsoobpasHyio F(x) aia QyHKuuu

8

fO) = 4x+3

Ha IPOMEXyTKe (—%; +oo) , e F(0) =21n3 — 5. B oTBeTe yKa-
»uTe sHaYenue F(—0,5).
T2.6. Haiiaute nepeooGpasuyio F(x) mna ¢yHKIHM

fo) =55

Ha npoMexyTke (0; +), ecnu rpadpuk neppoobpasnoii mpoOXoaUT
gepe3 Touky (0,5; 5). B oTBeTe ykakuTe 3HayeHue F(3).

T2.7. Haiiaute nepBoobpasHyio F(x) ans dyHximu T2.7

s

FO) = 4x%-3

x2
Ha npomMexyTke (0; +), ecnu F(0,25) =—11. B oTBeTe ykakure
3HaueHue F(0,5).

O6pa3sel] HanHCAHAA:
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OTBeThL Tpenupoeounaa paboma 2

T2.8. I'padux nepBoobpasHoil F(x) ans dyHKmu

fo=3,

3ajaHHOBl Ha mnpomexyrke (0; +), IPOXOAWT Yepe3 TOUKY
(%; 0) . Penmnre ypasuenue F(x) =5f(x) + 39. Eciu ypasHeHne

umMeeT Gosiee OHOrO KOpHSA, B OTBETE 3alMIINTEe MEHBHOIMIA KO-
peHb.
T2.9. B kakoi Touke orpeska [—3; 12] nepBoo6pasnasn F(x) ansa

dymraram

_x*-16
o= x2+16

ZOCTHTaeT CBOETr0 HaWMEHbIEro 3HaYeHusA Ha 3TOM OTpe3Ke?
T2.10. Haiiaure nepsoobpasnyio F(x) ana GpyHkumu

.10

10x

foy=—3%
10x+ 1

10x— m

Ha npomexyTke (0,1; +), ecnu rpadpux nepBooGpasHoil MPOXo-
AuT Jepe3 Touky (1; 1). B oTBeTe yKaxkuTe 3HadeHue F(0,5).

O6pasel HATTHCAHKSA:

2/3Ju/s]6[7(8[9/0-, 88




HppauuoHaabHbie GyHKIHUH.
PemieHus 3aza4 5 ¥ 6 AuarHocTHYecKoii paboThi

5. Haiigure nepsoobpasHyio F(x) ana GyHKuuU

_u
Ha nmpoMmexytke (0; +), ecim F(4) = —15. B oTBeTe ykaxure
3Havenue F(9).
Pemenue. Haiiziem riepBoo6pasHyio, BOCIIONb30BaBIIHUCh Tal-
Juneil nepBooOpasHEIX M HX CBOMCTBaMH:

F(x) = 2x+22/x+C.

Ilo ycnoBuio F(4) = —15, 3uauut, 8 + 44 + C = —15, oTkyaa
C=-67uF(9)=18+66—-67=17.

Omeem: F(x) =2x+22/x—67; F(9)=17.

6. Haiiaure nmepBoo6pasHyio F(x) ana GyHKImu

2
f =3 7
Ha npomexyTke (0; +), ecnu rpadux nepsoobpasHoii nepece-
KaeT NpAMYIo y = 2x — 3 B TouKe ¢ abcuuccoii 1. B oTBeTe ykaXu-
Te 3HayeHue F(8).
Pemenwme. HaiizeMm nepBoo6pasHyio, BOCHOIL30BaBmKCh Tab-
Junei nepBoo6pasHLIX M X CBOMCTBaAMM:

F(x) = W+C.

U3 ycroBua creAyert, 9To rpaduk neppoobpasHoii NpoxoAuT ye-
pe3 TouKy ¢ abciuccoii 1, siexaiyio Ha npsaMol y =2x — 3, T.e.
yepes Touky (1; —1). 3uauut, F(1) =-1, otkyzza 1+ C=-1n,
caepoparenbHo, C = —2. INosromy

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




OTBeTH:

-

g

O6paser] HanMCaHUA:

12

3y

5/6
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TpenupoBouHas pa6ora 3

T3.1. Haitaurre nepBoobpasHyio F(x) ans oyHxkuyMu
fx) =6Vx+5

Ha npomMexytke (0; +), ecmn F(1) =9. B orBeTe ykakuTe 3Ha-
yenue F(4).

T3.2. Haiigirre nepBoobpasnyto F(x) ana byHkumm
=2 .
fx)= x +1 na npoMexytke (0; +-0),
eciu F(4) =13. B oTBeTe yKakuTe 3Hagenue F(1).

T3.3. Haiiaure nepsoobpasnyio F(x) ana GyHKIN

fx)=4- 23 Ha npomexytke (0; +),
Vx

ecnu F(25) =12. B oTBeTe ykaxuTe 3HaueHue F(4).
T3.4. Haiigirre nepBoobpasnyio F(x) ana Gyuxiun
FG) =43x+5,

€CJIM M3BECTHO, YTO rpaduk nepBoo6pa3Hoii MPOXOAUT Yepes TOY-
Ky (8; 94). B oTBeTe ykaxurte 3HaveHue F(1).

T3.5. Haiiaure nepBoobpasnyio F(x) ana dyHkipm
fx)=23¥x- ¥x,

ecimu F(—1) =—3. B oTBeTe ykaxwure 3HadeHue F(1).

T3.6. Haitaure neproobpazHyio F(x) pna dysxumu

f(x) =3vx+4Vx+5 na npomexytke (0; +),

ecm F(8) =32v2+92. B otBeTe yKaxkuTe 3Hadenue F(1).

T3.7. Haiiaute nepBoobpasnyio F(x) mia dyHmapu
fx) =212 ¥x,

ecnu rpaduk nepsooOpasHoii mepecekaeT rpaduk GyHKIHMM

y=21x°-¥x

B TOuUKe ¢ abcipccoii 1. B oTBeTe ykaxuTe 3HayeHue F(—1).
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Tpenuposouras paboma 3 OTBeTH:

T3.8. Haligute HauMeHbIee 3HaYeHMe Ha oTpe3ke [1; 8] nepso-

obpasHoit F(x) ana ¢yHKumu

fO)=8¥x+7,
eciu ee HaubosbINiee 3HaYeHUE HA 3TOM OTpe3Ke PaBHO 96.

T3.9. B kakoit Touke orpe3ka [—9; 9] nepBoobGpasHan F(x) ana

ymamu

x2—11x+10
4YxI+5
AOCTHI'a€T CBOETro HaHGO]lbmerO Ha 3TOM 0Tpe3l(e 3HAYEeHUA?

fG) =

T3.10. Haiigure nepBoo6pasnyio F(x) ana GyHKIMM

f00) =21x ¥x,

ecnu rpaduk nepsoobpasHoit mepecexaer rpadHK MPOU3BORHOMN
aroit pyrxamm f(x) B Touke c abcuuccoii —1. B oTBeTe ykaxuTe
3HaveHue F(1).

OG6pasel] HaNHCAHNA:

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




TpurosoMerpuueckue GPyHKIHUH.
PemieHus 3aAa4 7 4 8 AMarHocTH4YecKoii paboThI

7. Tpadux nepBoobpasHoii F(x) ana GyHkImMH
f(x) =3sinx—2cosx
MPOXOAUT yepe3 ToUKy (—7; 0). B kakoii Touke rpadpuk nepsoob-
pa3HO¥ mepeceKaeT OCb OpAMHAT? B oTBeTe yKaXXKHUTE OpAHHATY
3TOM TOYKH.

Pemienue. Haiiiem nepeooGpasHyio, BOCIONIb30BaBUIUCH Tab-
JiMLeii mepBooGpa3HbIX M MX CBOHCTBAMH:

F(x) = —3cosx—2sinx+C.

ITo ycaoBuio F(—7) = 0, 3Hauut, 3+ C =0, orkyaa C = -3
uF(0)=-3-3=-6.

Omeem: —6.

8. Haiigure nepBoobpa3snyio F(x) aia dyHKuMH

f(x) =2+sin4x,

ecaun F(%) =—37. B oTBeTe YKa)Xkure 3HaUeHue F(Zf) .

Penienme. Haiiziem nepBooGpasHyio, BOCIIQAb30BABIIMCH Tab-
autieii mepBooGpa3HEIX U X CBOMCTBaMM:

F(x) =2x— % cos4x+C.
ITo ycnoswuio F (%) = —37, 3HaYMT, g + % + C=-3m, oTKyAa

I 1 7Y _7n, 1 _7n 1 _
C= 1 on F(4)—2+4 =0.

2 2 4
. —or_ 1 _Im_ 1 (77 _
Omeem: F(x) =2x 4cos4x 2~ 3 F( ) =0.



TpenupoBouHasa paGora 4
T4.1. Hatizure nepBoo6paznyio F(x) ansa GpyHKImM
f(x) =2cosx, ecmn F(—%)= —S.

B oTBeTe yKaxkuTe 3HadeHHe F (7).
T4.2. Haiigute nepBoobpasHylo F(x) ans ¢yHxuuu
f(x) =-3sinx, ecmu F(—m)=7.
T
B oTBeTe yKaxuTe 3HadeHue F (——2-) .
T4.3. Haiigute nepBoobpasHyio F(x) ana dyHkumu

f(x) = —8cos4x, ecmm F(z%) =24.

B otBeTe ykaxuTe 3HadeHue F (%) .
T4.4. Haiiante nepBoobpasHyio F(x) ana dysHxaun
f(x) =6sin3x, ecmm F(%) =9

B oTBeTe yKaxkuTe 3HaYeHHe F (-—g) .
T4.5. I'padux nepBoobpasnoii F(x) ana dyHKuuu

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

B kakoit Touke rpadux neppoo6pa3Hoii nepeceKkaeT OCh OPAMHAT?

B oTBeTe yKaXkuTe OPAMHATY 3TOH TOYKH.
T4.6. Haiizure nepBoobpastyio F(x) ana yHkuuu

f(x) =3-2cos2x, ecam F(%) = I{Tn

B oTBeTe ykaxuTe 3HayeHue F (%) .

T4.7. B xaxoii Touke orpe3ka [—13; 7] nepBoob6pasHas F(x) ans

byurun
f(x) = 4sin*®x+5c0s® x+6

AOCTHUracT CBOEro Haubo/NbIIero Ha 3TOM OTpeE3Ke 3HAYeHUus?

93

T4.

OTBeTH:

T4.

T4.

T4.

5

T4,

6

T4.

OGpasen; HanMMCaHHA:
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OTBeTH:
T4.8
T4.9
T4.
OGpasel] HaHCaHKA:

78

Tpenuposounas paboma 4

T4.8. B xakoii Touke orpeska [—4; 11] nepBoob6pasnan F(x) ans

dyHKumH
F(x) = (x% —36)(sin® x + 36)

JOCTHraeT CBOEro HaMMeHbIIEero Ha 3TOM OTpe3Ke 3HaYeHHA?
T
T4.9. Haubonbmee 3HaYeHNHe Ha OTpe3Ke [—TC; 5] nepBoobpas-
Hoit F(x) pna ¢yHramm
f(x)=2cosx—3

9n " .
paBHO . Haiizute HauMeHblllee 3HaYeHUE NepPBOOOPasHOH Ha
3TOM OTpe3Ke.

T4.10. Haumenbniee 3HadyeHHe Ha otpeske [0; 7] nepBoo6pa3sHoii
F(x) pna bynxuuu
f(x) =6msin3x+25

paBHO —257. Haiigure HauGosnblee 3HaYeHWe NepBOOOpPa3HOM
Ha 3TOM OTpes3Ke.



IMoka3aTrenbaas PyHKIMA.
Pemienns 3aza4 9 u 10 AguarsocTudeckoi paboTsl

9. Haiigure nepBoobpasHyio F(x) ansa yHkuuu
f(x)=€"+4x+3, eumF(1)=e.

B orBeTe yKakuTe 3HadeHHe F(0).
Pemenwe. HaiizeM nepeoo6pasHyro, BOCIONL30BaBIIHCH Tab-
el nepBoo6pasHEIX M X CBOMCTBaAMM:

F(x) = +2x2+3x+C.

o ycnoBuio F(1) =e, 3HaunT, e+ 2+ 3+ C=e, oTkyRa C =-5
uF0)=1-5=—4.

Omeem: F(x) =€*+2x%+3x —5; F(0) =—4.

10. Haubonbuiee 3HadeHue nepBoobpasHoii F(x) ans $yHK-
wu f(x) =e* + 2x + 1 Ha orpeske [0; 2] pasHo e2. Haiigure
HaMMeHblllee 3Ha4eHHUe NepBoo0pa3HOii Ha 3TOM OTpe3Ke.

Pemienue. U3 onpezenenns nepBoobpasHOi U yCIOBUs 1O-
nydaeM, 9to F'(x) = f(x) =e* + 2x + 1. Ha ganHOM OTpeske
e +2x+1>0. Tloatomy F'(x) >0 u dynxuun y = F(x) Bospac-
TaeT Ha oTpeske {0; 2].

3Ha4HT,

minF(x) =F(0), maxF(x)=F(2)= e
Teneps HaiiieM nepBoo6pasHyIO, BOCIIONb30BaBMMCH Tabymneid
nepBoO6pa3HEIX H MX CBOMCTBAMH:
F(x) =e“+x*+x+C.
CnenoBaTenbHO,
F(2)=e+4+2+C=¢€*+6+C.

TloaTomy e2+6+C =e?, otkyaa C=—6u F(0)=1-6=-5.
Omeem: —5.



OtBeTH:
TpeHupoBouHaa pabora 5

T5.1. Haiiaure nepBooGpasHyio F(x) ana ¢pyHKumuu

fx)=¢€*, ecmuF(In4) =S5.

B otBeTe ykaxkute 3HaueHue F(0).
T5.2. Haiigurre niepBoobpasnyio F(x) ais dyHkium
f(x) =2e*—3, ecm F(2)=2e*+7.

B orBeTe ykaxxure 3HayeHue F(0).
T5.3. Haiigure nepsoobpasnyio F(x) ana dyaramm

W

f(x) = 6e*, ecnn F(0,5) = 3e+4.

T5.4

B oTBeTe ykaxuTe 3HayeHue F(0).
T5.4. Haiigure nepBoobpasHyio F(x) ans dyHrimm

f(x) =5e+6, ecau F(1) =>5e+8.

B oTBeTe ykaxuTe 3Hauenue F(0).
TS.5. Haiiaute nepsooGpa3sHyio F(x) ansa dyHKiMn

f(x)=2"In2, ecmF(2)=7.

T5.6

B oTBeTe ykaxkute 3HaueHHe F(3).
T5.6. Haiigute mepBooGpasnyio F(x) mia GyHKuu

f(x)=2In2, ecim F(3)=5.

T5.7

B oTBeTe yxaxure 3Ha4eHHe F(1).
T5.7. HaubGonbmee 3HauyeHue Ha oTpeske [1; 2] mepBoobpasHoit

F(x) ana gyHxumu

T5.8

f(x) =5 In5+4

pasHo 10. Halizrre HaumeHbmee 3HauyeHue F (x) Ha 3TOM OTpe3sKe.
T5.8. HauMenburee 3HadeHne Ha oTpeske [1; 4] nepBoo6pasHoit

F(x) ana dpyHxumu

T5.9

f(x)=2"In2+2x+1

paBHo —2. Halifure HauGombmee 3HadeHue F (X) Ha 3TOM OTpe3Ke.
T5.9. B xakoii Touke orpeska [—3; 3] nepBoobpasHas F(x) zns

dbynxmm

fOO=@"-3)(x—-4)
JlocTHTaeT cBOero HauGosbIero Ha 3TOM OTpe3Ke 3HAYEeHHUA?
T5.10. B kakoii Touke 4HMCAOBOI ocu neproobpasHasa F(x) ana
ynkimn

fx) = (7*—49)(x2-4)
AOCTHraeT CBOero HauMeHbIIero 3Haqemm?

O6pasen HanWCaHKA:

2/3u/5/6/7{8/9/0/-, %




Jlorapudpmuyeckas GyHKIus.
Pemenus 3aza4 11 u 12 anarnoctudeckoi paGboTei

11. B xaxkoi1 Touke otpe3ka [12; 22] nepBoobpasnasn F(x) aas
i
) =-1-1In*(x-2)

AOCTHTaeT CBOEro HaMMeHbIIero 3HAYeHUA Ha 3TOM OTpe3Ke?

Pemenne. 13 onpezenenus neppooOpa3Hoii M YC/IOBHSA HOY-
yaeM, yTo F'(x) = f(x) = =1 — In?(x — 2). Ha zansOM OTpe3Ke
—1 — In?(x — 2) < 0. ToaroMy F'(x) <0 u dynxuusa y = F(x)
ybriBaet Ha orpeske [12; 22]. 3HauMT, CBOEr0 HAMMEHBILIETO 3HA-
9eHHA 3Ta QYHKIHA ZOCTUTaeT B IPABOM KOHIIE OTPe3Ka, T. e, IpU
x=22,

Omeem: 22.

12. B kaKoH TO4Ke OTpe3Ka [g 5 13‘1] nepBoobpasHan F(x) ana
dyuran f(x) = (x — 5) In(x — 1) gocTuraer cBoero Haubo/bIIe-
O 3HaYeHUs Ha ITOM OTpe3Ke?

Pemenue. V13 onpegenenus nepeoo6pasHoii U yc/ioBHA MOJY-
yaeM, 910 F/(x) = f(x) = (x — 5) In(x — 1). [Tpu mo60oM 3HaYeHUH
fepeMeHHOH x € [g ; 13—4] 4uCi0 X — 5 oTpumarensHo. Raiee,
Inx-1)=0mpu x=2; In(x—1)>0 mpu x>2; In(x —1) <0
npH x < 2. Micenegyem F(x) Ha AaHHOM OTpe3sKe C IOMOIIBIO NPOo-
H3BOAHOM.

F'(x) . —max +
F(x) g T2 ~

ol
®

‘ClieoBaTebHO, [rPaH(] F(x)=F(2).
$3

Omeem: 2.



OTBeTHI:

TpeHupoBouHas pa6GoTa 6

T6.1. B kakoit Touxe orpeska [6; 26] nepBooGpasHaa F(x) ana
bymauu

f(x)=—-Inx

JOCTHTaeT CBOETO HAaMMEHbIIIEro 3HaYeHUA Ha 3TOM OTpe3Ke?
T6.2. B xakoi Touxe orpeska [0,5; 5] nepBoobpasHas F(x) ana

dbynrupm

fx)=(x-5)Inx

JIOCTHTAeT CBOETO HanbobIIero 3HAYeHUs Ha 3TOM OTpe3kKe?
T6.3. K rpaduky nepsoobpasHoit F(x) ana PyHKumm

f(x) =logz(x+4)

MpOBeAeHa KacaTe/ibHasi B Touke ¢ aGcuuccoii 5. Hadiaure yrno-
BO# KO3 PHIMEHT KacaTelbHO.
T6.4. K rpa¢puxy nmepsoobpasHoii F(x) ans dysximu

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

T6.3

T6.4

npoBejeHa KacaTe/lbHas B Todke ¢ abcumcco#t 1. Haiiaure yrao-
BO¥ K03(p$UIMEHT KacaTeNbHOIA.

T6.5 T6.5. K rpaduxy nepoobpasHoii F(x) ana GyHKIHH

f(x) = xlog, x

npoBeAieHa KacaTe/lbHadA B Touke ¢ abcuuccoit 8. Haiigure TaH-
TEeHC yIJIa, KOTOPHI 3Ta KacaTelbHaa oGpasyer C HONOKUTENb-
HBIM HallpaRJieHMEM OcH abcumcc.

T6.6. K rpaduky neppoobpasHoit F(x) ana dysxipu

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

T6.6

NpoBeZieHa KacaTelbHas B Touke ¢ abcuumccoit 0. Haiizure TaH-
TeHC yIJla, KOTOpHIA 3Ta KacareibHasa obpasyer ¢ MOIOKHUTENb-
HBEIM HalpaB/IeHUeM OCH abcrucc.

T6.7. K rpaduxy nepBoobpasHoii F(x) a1a GyHKIMH

F(x) =log;; (x> +2)

npoBeAeHa KacaTe/bHas B Touke ¢ abcumccoii 3. Hafiaure yron,
KOTOPpGIi1 3Ta KacaTe/bHasA 00pa3yeT ¢ TIOIOKUATENIbHBIM Hanpas-
neHueM ocu abeumce. OTBert aaiiTe B rpagycax.

T6.7

OGpasel] HaMMCAHUS:

1/2/3/4]5/6/7/8/90—, 98




Tpenupogounas paboma 6 OTrBeTH:

T6.8. B cxoNBbKMX LieJIbIX TOYKaX oTpe3ka {11; 21] aHaYeHHA niep- T6.8

BooGpasHoii F(x) ana GyHKuuM

f(x) =log,(x—10)

MeHblIle, YeM ee 3HaYeHHe B Touke 17?

T6.9. B ckonbKMX HeNBIX TOYKAX OTpeska [—2; 4] sHagenns nep- T6.9

BoobpasHoii F(x) ana GyHKUMH

fG) = (x—4Dlog,(x+4)

6Gonbire, 4eM ee 3HaAYEHHE B TOuKe 37?
T6.10. Haiiszure TouKky Makcumyma nepBooGpasmoit F(x) ans

&
b
(=]

dymapn

f(x) = (2x*> - 5x +2) log,(x — 0,5).

OO0paser HanuCaHuA:

9% 1/2/3(u/5/6/7/8]9/0/-




OrBeTH:
Aunar"Hocrudeckasn pabora 1

Al.1 A1.1. Haiigure nepBoobpasnyio F(x) ans GyHKImuu
f(x)=4x+3, ecmuF(2)=15.

B oTBeTe ykaxxure 3HavyeHme F(—1).
1.2, HauMeHslllee 3Ha4Ye€HHE TepB0o00pa3Hoii F (x) ana GyHkumu

f(x) =5+4x—x?

AL2

Ha oTpe3ke [—3;3] paBHO % Haiizute Haubonbllee 3HaYCHUE
nepBoo6Gpa3Hoii Ha 3TOM OTpe3Ke.
A1.3. Haiigure nepsoobpasuyio F(x) wia QyHKIuM

fx)= u—;ﬂ

AL3

Ha npomexcyTke (0; +), ecsin F(2) =5,5. B oTBeTe yKaxkuTe 3Ha-
yenue F(0,5). ‘
A1.4. I'pa¢uk nepsooGpasnoit F(x) mna PyHKIUK

fOx) = —x%

Ha IpoMexyTke (—oo; 0) mpoxoauT Yepe3 Touky (—1; 4). Pemure
ypaBHeHue F(x) = f(x). Ecim ypaBHeHHe umeeT 6ojiee OZHOrO
KOpHA, B OTBETe 3anUIuTe 60IbIIMiT KOPEHb.

A1.5. Haiigure mepsoobpasnyio F(x) ana GyHKUHH

=3

Ha npoMexyTke (0; +), eciin F(9) =55. B oTBeTe ykaKuTe 3Ha-
geHue F(4).
A1.6. Haiigure nepBoo6pasHyio F(x) anst dyHKamu

f00) =4¥x,

ecau rpaduk nepsoobpasHoii nepecekaer napabory y = 2x2 + 3x
B TouKe ¢ abcipccoit —1. B oTBeTe ykaxkute 3Hadyenue F(—8).
AL.7. P'paduk nepBoobpasnoii F(x) ans yHKuuu

f(x) =3sinx+4cosx

1.4

ALS

J11.6

AL7

IIPOXOAUT Yepe3 TOUKY (—ch-; 2) . B kakoii Touxe rpaduk nepBo-

obpa3Hoii nepeceKaeT 0Ch OpANHAT? B 0TBeTe yKaXKUTe OpAHHATY
STOM TOUKH.

O6pasen; HaNMCAHWA:
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t
Auazrnocmuueckas paboma 1 E OTBeTH:
]
JA1.8. Haiigure mepBooGpasuyio F(x) ansa PyHKIMM E 1.8
]
4 my_2n -
f(x) =4—3sin3x, ec.va(6)— 9 - !
n '
B oTBeTe ykaxxure sHadeHue F (3) . H
AL.9. Hatigure nepBoobpaznyio F(x) aia GyHKIMH E 1.9
f(x) =5e*+6, ecmF(1)=5e+8. ;
B oTBeTe ykaxuTe 3HaYeHue F(0). i
Z1.10. Haiizure Hanbonbiee Ha oTpe3ke [—1; 3] aHaueHHe mep- : J110
BoobpasHoii F(x) ana yHxumu :
]
f(x) = 4In4-5-2*In2, |
]
eci rpaduK 5Toi NepBoo6pa3HOii IPOXOAUT Yepes Hauyasao Koop- |
[]
BAWHAT. '
AL1L B kakoii Touke orpeska [5,5; 15,5] nepsoobpassas F(x) E A111
ana GyHKuuu :
f(x) =logs(x—5) !
AOCTUTAET CBOETO HAUMEHEIIETO 3HaYeHUSA Ha 3TOM OTpe3Ke? i
J1.12. B cKo/IbKUX HEJIbIX TOYKax oTpe3ka [—7; 7] 3HayeHua nep- ' Al12
BoobpasHo#t F(x) ana dyHKumn :
f(x) = —logs (11— x) 5
MEHbIIe, YeM ee 3Ha4YeHUue B Touke 27 E
]
i
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
i
]
]
i
'
! Obpasew; HanucaHuA:
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OTBeTHL: ) :
JAuarHocTudeckas pabora 2

A2.1. Haitgure nepsoobpasnyio F(x) ana byHkimu
fOO) =1+4+2x+3x2+13x>-x*-x°, ecm F(0) = 1.

B otBeTe yKakuTe 3HaueHue F(—1).
2.2, Hatizure nepBoobpasHyio F(x) ana yHxkuun

fe) = x2 +lf’

eciu rpaduk 3Toii nepBoobpasHoii POXoAUT depe3 Touky (—3; 6).
B otBeTe ykaxwuTe 3HadeHue F(3).

J12.3. Haiizure nepsoo6pasnyio F(x) g GyHKuuu
2, 4,6
fex) = X X X

x3.x5.x7

Ha npomexyTke (0; +), eciu F(1) =2,5. B oTBeTe ykaxkure 3Ha-
yenue F(0,5).

J12.4. Haiigure nepBoo6pasnyio F(x) axa yHKIMU

fx) = o _:;:2 Ha npoMexyTke (0; + ),

ecnn rpaduk 3roif mepBooOpazHOii MPOXOAMT Yepe3 TOYKY
(0,25; 5). B oTBeTe ykakuTe 3HavyeHue F(1).

J12.5. Haiigure nepsoo6pasuyio F(x) ana GyHKimu#u

5x4

f(x)“T+

Ha mpomexytke (0; +), eciu F(16) = 50. B orBeTe ykaxure
3Hauenue F(1).

J2.6. Haiiaure nepBoobpasHyio F (x) ana GyHKIMuU

fe = Yxt-Yx2 V3,
ecrd rpaduK 3TOM NEepBOOOpa3HON IPOXOAWMT dUepe3 TOUKY
(8; 12,25). B orBeTe ykaxxkure 3Hauenue F(1).
[2.7. HaiiauTe neproobpasnyio F(x) ana GyHKumu

f(x) =sinx-cosx, ec.rmF() Z.

O6pasel; HANMCAHMA: B oTBeTe yxaxuTe 3Ha4YeHue F (7).
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Auaznocmuueckan paboma 2 OTBeTHI:

A12.8. Haiiaure nepBoobpasuyio F(x) ans QyHKINM

f(x) = cos*x —sin*x,

eud rpadux 3Toii HepBOOOPasHOW NPOXOAWUT dYepe3 TOUKY
n.S . o
(-1—2, 4) . B otBeTe ykaxxute 3HaueHue F ( 2)

2.9, Haiigute nepsoobpasHyio F(x) ana GyHKImMH 112.9

f(x) =2%-3-5%-In30, ecm F(2) = 1000.

B oTBeTe ykaxxute 3HaueHHne F(1).
A12.10. Haitaure nepBoobpasnyio F(x) ama pyHKiuu

F(x) = 2¥¥3.3%+2.1p6,

rpaduK 3TOM NepBOOOpa3HOi MPOXOAWUT 4epes TOo4Ky (0; 73).
B orBeTe ykaxxute 3Hauenue F(—1).

Z2.11. B xakoit Touke otpeska [—1,5; 2,5] mepBoobpasnasn F(x)

A2.11

Ast GyHKIMH

f(x) =logsz(x+2)
AOCTUraET CBOETO HAaMMEHbIIIeTrO 3HaAYEHHA Ha 3TOM OTPCSKG?

A2.12. B kako#t Touke orpeska [3,5;7,5] mepBooGpasHas F(x) A2.12

Ayt GyHKupM

fx) = (x—4)logy,(x—3)

ROCTHMTaeT CBOEr0 HauboNbLIero 3HaYeHHA Ha 3TOM orpesxe?

OG6pasel] HanUCaHHUA:
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OTBeTHI

§ 1. BoruucieHne npousBoAHbX. Hecnefoanue Gpynkmuii ¢ nppMeHeHHeM NPOM3BOAHOM
AuarsocTiyeckas pabora
1.—4. 2.-54. 3.5. 4.-6. 5.4. 6.-3. 7.05. 8.8. 9.19. 10.-1. 1L5. 12.19.
TpeanporouHas paGora 1

TLL. —4. T1.2.0. T13.14. Ti4.-14. TL5.15. T1.6.24. TL7.-2. TL8.-35. TL9.162.
TL10. 2.

TpeHHpOBOYHas paGoTta 2
T2.1.1T2.2. 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.
TpenupoBouHan pabora 3

T3.1. 1 T3.2. 0. T3.3.5 T34.4. T35. -29. T3.6. 256. T3.7. —32. T3.8. 3. T3.9. —4.
T3.10. 108.

TpenupoBodHas paGota 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.
TpeHHpoBouHas pa6ora 5 (T5)
T5.1. —4.T5.2. 6.T15.3. 8.T5.4. 2.15.5. 2.T5.6. —3.T5.7. LT5.8. —2. T5.9. —3. T5.10. —4.
TpeanpoBouHas 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.

TpenupoBouHas pabora 7

T7.1 3.T7.2. 2.T7.3. 2.T7.4. 3.T7.5. 35.T7.6. 36.T7.7. 10.T7.8. 5.17.9. 0,9.77.10. 1,3.
TperupoBouHas pabora 8

T8.1.9. T8.2.4. T8.3.1. T8.4.16. T8.5.3. T8.6.2. T8.7.4. T8.8.5. T89 1. T8.10.1
TpenupoBouHas pa6ora 9

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

TpenupoBouHas pabora 10

T10.1. —-7. T10.2. —23. T10.3. 16. T10.4. 0. T10.5. —39. T10.6. —4. T10.7. 8. TI10.8. 12.
T10.9. 14. T10.10.12.

TpenupoBouHas paGora 11

Ti11.3. Til2.1,5. TiiL3.1,2. Ti14.0,5. TILS.2,5. TIL.6.0,75. TIL7.0,25. TI1.8.1,25.
T11.9. 0,4. TI1L.10.2,5.
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TpesuposovyHas pabora 12

TI21. 6. TI2.2. 34. Ti2.3. 14. Ti124. 7. Ti125. —-1. TI2.6. 4. Ti2.7. —6. Ti2.8. 8.
T12.9. -10. Ti2.10. -18.

TpenupoBouHas pabora 13

T13.1. 49. T13.2. 0,01. Ti3.3. 36. Ti13.4. —81. TI3.5. 36. T13.6. 2. TI13.7. —9. TI3.8. -3.
T13.9. 21. T13.10. 45.

TpenupoBouHas pabora 14

Ti4.1. 3. Ti4.2. 0. Ti4.3.13. Ti44. —-1. Ti45.2. Ti4.6.4. Ti4.7.5 TIi48.7. Ti49. 1
Ti4.10. -3.

TpeHuposouHasa pabora 15

T15.1.7. T15.2.14. Ti5.3.4. T154.4. TI5.5.-2. Ti5.6.10. T15.7.0. Ti15.8.4. T15.9. 1.
T15.10. 2.

TpenupoBouHas 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.
TpennpoBounas paGora 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.
TpenupoBounan pabora 18

T18.1. —20. T18.2. 13. TI8.3. 19. TI8.4. 6. TI85. 2. Ti8.6. 12. TI87. —1. Ti8.8. 10.
Ti8.9. —7. Ti8.10.9.

JAuarHocTugeckas paGora 1

ALl -2. AL2. 6. AL3. —-4. AlL4. 12. AL5. 4. AL6. 1. J1L7. 1,5. AL8. 5. JL9. 6.
J1.10.1 AL11.0,5. AL12.9. .

Ruardocruyeckas paGora 2

A21.2. J2.2.0. 02.3.7. 512.4.0. }A25.9. A2.6.33. JA2.7.1. J[A2.8.12. [A29.17. [2.10.5.
2117, [A212.2.

Juarnocrudeckas pabora 3

O31. 3. A3.2. 108. 7113.3. -3. /A34. 24. A3.5. 25. [A3.6. —245. A3.7. 2. 13.8. -3.
A3.9.-7. A3.10. -1. A311.2,5. /A3.12.6.

AuarHoctuueckas pabora 4

A4l 1. 42 -2. [A43. —15. [4.4. —10. [4.5. 36. [14.6. 54. [4.7. 1,25. [A4.8. —11.
B4.9. -6. [410.1. 411 -1, J4.12. 1.

Aunarsocruyeckas pabora 5

As5.1. —-2. 715.2. 6. A5.3. —4. JA5.4. 12. JA5.5. 4. A5.6. 1. A5.7. 1,5. A5.8. 5. 75.9. 6.
As.30.1. A5.11.0,5. A5.12.9.
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§ 2. BoruncaeHue HanGOALIMMX U HAMMEHbINNX 3HaYeHui QyHxumii
Ge3 IpHMEHEHHA IPOU3BOAHOM

Auarnocruieckas paéora
i =v(3)=./3 =v[=N=10g, 3 = v(2)= ; =
1 mmy(x)—y(z)—\/;. 2, maxy(x)—y( 2)—log24. 3. g%y(x)—y(2)—63,%y(x)—
=y0)=-1. 4. m]?xy(x) = 3 AocTuraercd NpU X = % + 27k, k€ Z, ngny(x) = -1 no-

CTHTaeTcA TNpH X = -—E 4+ 27nn, n€ Z. 5. miny(x) = y(—1) = —-1; maxy(x) = y(—g) =4,

4+log, 4
6. maxy(x) = y(1 — f) 6”‘&. 7. mkin_y(x)= (%) =12. 8 miny()=y(© =1
9. maxy(x) = v2 — 2 pocruraerca mpu x = =5 + nk k € Z; miny(x) = —+v/2 — 2 pocruraer-

473
12. min y(x) = (\/? ) =0
=AU 'Y A
TperupoBoyHas pabora 1

TLL9. TL2.1. TL3.4. T14.7. T15.9. T16.2. TL7.4. TL8.-3. TL9.225. TL10.2.

TpenupoBouHas pabora 2

T21 3. T22. —1. T23. -%. T2.4. 0,5. T2.5. —%’. T2.6. 16. T2.7. 0. T2.8. —20.

T2.9. 36. T2.10.-0,5.

campu x=—2+ 2n, nez. 10. min y (x) =y(§) =410. 1L [mlaJl(] y(x) =y(ﬁ§) =v2.
~332

TpeaupoBounas paGora 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. %.

Tpennposounas paGora 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. 0,3v10.

JAuarHocrudeckas paborta 1
ALl [r_nluzll y(x) = -3,75; [rfnia;(] y(x)=27. A1L2 ngn yx)=1; mgx y(x)=9. AL3. 2. Al4. S.
AL5. max y(x) = 4v2 - 6; ngn y(x)=-4. Al6. 34. AL7. 1. ALS. 1. A19. 3. AL1O0. 5.
AL1L maxz(x; y) =10; minz(x; y) =—-10. AL12. maxz(x; y)=1; minz(x; y)=0.
AuarHocrudeckan paGora 2
A21 6. A2.2 4. [IEI% y(x) = 13; [glzi% y(x) = 4. 423 ml?xy(x) = 16; mgn y(x) = 0,5.
A2.4 mgxy(x) =¥z; mRiny(x) =-1. A25 lgggy(x) =1+log,3; 1[111§7x]1y(x) =1. A2.6 m&xy(x) =

=9; mRin yx)= % /2.7 14. [A2.820. [A2.94. [21016. A2.112. [A2127.
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§ 3. TlepBooGpa3nan

Aunarnoctugeckan pabora

1 F(x) =03x> + 0,4x — 1,4; F(1) = —0,7. 2. 18. 3. F(x) = 3x — é; F(0,5) = —-2,5.

4. -1. 5 F()=2x+22/x—67; F(9) =17. 6. F(x) = ¥x2 - 2; F(8) = 2. 7. —6.

8 F(x)=2x - jeosdx— 2t — 2 F(ZF)=0. 9. Fa)=¢*+2x*+3x -5 FO)=-4. 10. 5.
.22, 12.2.

TpenupoBoyHas paGora 1
TLL F(x) = x* + 1,5x — 11,5; F(0) = -11,5. TL2. F(x) = x* + x* + 10; F(-1) = 10.

3 2
TL3. F(x) = x* — ‘% +%- %; F(1)=0. TL4. 34. TLS. 25. TL6. F(x) =2x®+ 2x — 3,5;

F(-2)=0,5. T1.7.4. T.8.-7. TL9.—-4. TL10. 154.

TpenupoBouHas pabora 2
T21. F(x) = 3lnx + 1; FQ) = 1. T22. F(x) = 4In(—x) - 2; F(-1) = -2.
T23. F(x) = 4ln(x — 5) + 4; F(6) = 4. T24. F(x) = 3lIn(4 — x) + 9; F(3) = 9.
T25. F(x) = 2ln(x + 3) - 5; F(-05) = —5. T26. F() = —= + 8 F(3) = 75.

T27. FG) = 4x + > — 24; FO,5) = -16. T28. 5. T29. 4. T210. F(x) = x + 17'13; -0,01;
F(0,5)=0,51.

TpenupoBouHas pabora 3
T3.L F(x) = 4x4/x + 5¢x; F(4) = 52. T3.2. F(x) = x + 4y/x + 1; F(Q)
T3.3. F(x) = 4x — 22/x + 22; F(4) = —6. T34. F(x) = 3x¥x + 5x + 6; F(-1)
T3.5. F(x) = 15x '¥>® + 12; F(1) =27. T3.6. F(x) = 2xJX + 3x¥x + 5x + 4; F() =1

T3.7. F(x) = 5x*Yx + 16; F(-1) = 11. T3.8. —43. T3.9. 1. T3.10. F(x) = 9x*¥x — 19;
F(1)=-10.

6.
4.
4.

TperupoBouHas paGora 4
T4l F(x) = 2sinx - 3; F(n) = -3. T42. F() = 3cosx + 10; F(-7) = 10.
T4.3. F(x) = ~2sindx + 25; F(§ ) =23. T44. F(x)=-2cos3x +10; F(-3) =12. T45. 3.
T4.6. F(x)=3x—sin2x—37“;F(§)=—1. T4.7.7. TA8.6. T4.9.2. T4.10.0.

TpenupoBounas pabGora 5
T5.1. F(x)=e*+1; F(0)=2. T5.2. F(x) = 2e* — 3x + 13; F(0) =15. T5.3. F{x) = 3e* + 4;
F(0)=7. T54.F(x)=5e*+6x+2;F(0)=7. T55.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.

TpeuupoBo4Has paGora 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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JAuar"socTdeckas paGora 1

ALl F(x) = 2x® + 3x + 1; F(-1) = 0. AL2. 27. [L3. F(x) = 2x — )—1{ +2; F(0,5) = 1.
AL4. —2. JILS. F(x)=4x+6yX+1; F(4)=29. AL6. F(x)=3xY%—4; F(—8)=44. IL7.3.
JL8. F(x) = 4x + cos3x — %; F(g) =0,5. JL9. F(x) =5¢" + 6x +2; F(0)=7. AL10. 28
ALIL 6. AL12.5.

Juarsocruyeckas pabora 2

21 FO) =x+x2+x+xB¥+1; F(-1) = -1. A22. F(x) = %3 - 4x + 3; F(3) = 0.

A2.3. F(x)=——2%+3; FOS5)=1. 24 F()=—%+9 FQD=8. H25. F)=4yZ+xi+2;
FQ1) = 7. B26. F(x) = 0,75x¥x + 0,25; FQ1) = 1. A2.7. F(x) = -0,25cos2x + 1;
F(n)=0,75. J2.8. F(x) =0,5sin2x + 1; F(—%) =0,5. J2.9. F(x) = 30% + 100; F(1) = 130.
A210. F(x)=72-6"+1; F(~1)=13. A21L -1. ZA2.12.35.
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