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OT peaakTOpOB cepuu

[Ipexx/ie YeM BbI HaYHETE paboTaTh C HAUIMMU TETPAJSIMU, MBI XOTUM JaTh BaM HEKOTO-
pBle MOSCHEeHUA U COBETHL.

DK3aMeH 1o MaTeMaTuke B 2014 rozy cOCTOUT U3 ABYX YacTeli: B IepBoii yacTu — 14 mpo-
CTBIX 33/1a4, B KOTOPHIX Tpebyercs kpaTkuil oTBeT (B1—B14); Bo BTOpOIil wactn — 6 Gonee
CJIOJKHBIX 33/1a4, TpeOyIoIux passepuytoro pererus (C1—C6). Paboure TeTpaau B1—B14
OpraHU30BaHBI B COOTBETCTBUU CO CTPYKTYpOU IepBoii yacTu sk3ameHa 2014 rozga u mosBo-
JIAT BaM INOATOTOBUTHCA K BBHINOJIHEHUIO BCeX 3alaHUl 5TOM 4acTH, BBIABUTb U YCTPAHUTH
mpo6esTbl B CBOUX 3HAHUAX.

Tem u3 Bac, JJIA KOro IVIaBHOe — 3TO HAOpaTh MUHUMAJIBHBIA aTTeCTAIlIOHHBIN 0asut,
MBI pEKOMEHYEM OPUEHTHPOBAThCA HAa YCTOWYMBOE, 6E30IIMO0YHOE pellleHue 8 3ajaHui
13 nepBoii yacTu. (XOTs B peaJlbHOCTU MUHHUMAaJIbHOE YHCJIO 3aZlaHUM, KOTOpOe HyXHO pe-
IIUTH BEPHO, MOXXET COCTaBUTh 5 WK 6, HO BeZlb BAM HYKHO 3aCTPaxoBaThCA OT CIy4atHOU
omubku!) d1u 8 (Mm 6osblle) 3aZaHUI HY>KHO BBIOPATh UCXO/S M3 TOTO, YTO BBl XOPOIIO
IIOHMMaeTe UX yCJIOBUsA, BaM 3HAKOM MaTepuasl U B IIKOJIE BBl XOPOLIO CIPaBJIAINCh C aHa-
JIOTUYHBIMU 3aZaHUAMU (He 0653aTeNbHO B Kypce MaTeMaTukH 11 Kiacca, a Ha MpOTSKeHUHT
Bcero obyuenus). [Ipu 3TOM ciiefiyeT B IEPBYIO OYepeb YAEIITh BHUMAHUE TEM 3aZaHUIM,
KOTOPBIE Y Bac yKe TONyJaloTcs, Z0OUBasCh MAaKCUMaIbHO HAZIEXKHOTO UX BHITIONHEHUs, He
OTpaHNYMBasi cebs BpeMeHEM.

Te 13 Bac, KTO OPHUEHTHpPYeTCA Ha MOCTYIUIEHHe B By3, KOHEYHO, IIOHMMAIOT, YTO UM
JeJlaTeJbHO C BBICOKOM HaZle’KHOCTBIO pelllaTh Bce 3aZlaud 4acTh B —Beab Ha pellleHue
TakoM 3aZlayy U BIIMCBIBaHUE OTBETA B JINCT HA dK3aMeHe yiJeT MeHbllle BpeMEeHU, YeM
Ha 3agauy 4actu C, U JKajuko OyZeT, ecid BBl OMKUOGETECh U MTOTepsieTe HyXKHEBIN 6ait. Bam
cieziyeT 10OUBaThCs YBEPEHHOTO BHITIOMHEHUS BCEX 3aZlaHUI TIEPBOIi YacTu, 6oJIbIlee BHU-
MaHUe yzesss TeM 3aZiadyaM, KOTOpble BHI3BIBAIOT HAWOOIbIINeE 3aTPyAHEHUs. YCTpaHeH e
po6esIoB B BAIIMX 3HAHUAX IIOMOXET BaM U B pabore c 3aganuamu yactu C. Onpesenus
BpeMs, 3a KOTOPOe BHI MOXETE YBEPEHHO 6e3 OMMOOK BHITIOJHUTH BCE 3aJaHUs TEPBOM
4acTH, cJleZiyeT IUIaHUPOBaTh OCTaBlleecs BpeMs Ha 3K3aMeHe Ha 33ZlaHusA BTOPOU YacTH.

PaboTy ¢ TeTpaZbio CIeZlyeT HaYaTh C BBITOTHEHUS AUArHOCTUIECKOH pabOTHI.

3aTeM peKoMeHZyeTcA IPOYUTaTh pPellleHUs 3aZad U CPaBHUTh CBOM pellleHUs ¢ IpuBe-
JeHHbIMU B kHure. [To TeM 3azauaM, KOTOPbIE BBI3BAIU 3aTPyAHEHUA, clelyeT IIoce TOBTO-
peHUA MaTepuaa 1o y4e6GHUKY WIHM C YIUTeIeM BBIIOTHUTD TeMaTU4YeCcKue TPeHUHT Y.

Jlns 3aBepiIaoiero KOHTPOJIA TOTOBHOCTU K BBIIIOJIHEHUIO 33laHU COOTBETCTBYIOIel
mo3utuu EI'D ciy:kaT AuarHoCcTUYecKre paboThl, MPUBEAEHHEIE B KOHIIE TETPAU.

Pabora c cepueil pabouux Terpazeir «EI'D 2014. MaTemaTHKa» IIO3BOJIUT BBIABUTH
U B KpaTyallive CPOKU JUKBUAUPOBATH NPOOesbl B 3HAHUAX, HO HE MOXeT 3aMeHUTh CH-
CcTeMaTU4eCcKOro MOBTOPeHUs (M3y4eHUs1) Kypca MaTeMaTUuKu!

Kenaewm ycrexa!



BBeaenue

OTo nocobue mpegHA3HAYEHO IS TIOATOTOBKY K PElIeHHIO 33/1a4 110 TeMe «IIpon3BoAHas
u epBoobpasHas. McciegoBanue GyHKIMN» ¥, B YaCTHOCTH, 3aZa4u B14 ExuHoro rocyaap-
CTBEHHOI'0 3K3aMeHa II0 MaTeMaTHKe.

3azaua B14 mpeacrasifer coO60l TPAaJUIIMOHHOE I INKOJIBHBIX y4eOHUKOB 3a/laHue Ha
BHIYMCJIEHUE TTEPBOOOPA3HBIX WIN UCCIeA0BaHNe GYHKINI: HaXOXKIEHUE TOYEK SKCTPEMY-
Ma, SKCTPEMyMOB, HAU6ONIBIUINX ¥ HAUMEHBIUTNX 3HAYeHUH QyHKIIHIA.

st Toro 4To6BI MOATOTOBKY K EI'D caenaTh MakcUMaibHO 3QQeKTUBHOM, B mocobue
BKJIIOYEHB! 33/IaHYsA 110 YKa3aHHBIM TeMaM, COOTBETCTBYIOIME BceM IIecTH GYHKINOHATb-
HO-YMCJIOBBIM JIMHUAM HIKOJBHOTO Kypca:

e IfeJTble palMoHaIbHble GPYHKIMN (MHOTOWIEHBI),

® 1po6GHO-palOHANTbHBIE QYHKIIHH,

® YppalloHaJbHble GYHKINH,

® TPUTOHOMeTpuYecKkre QYHKINU,

® MToKa3areabHass GyHKIIUS,

o jjorapudmMuydeckas GyHKIHS.

3zech oz UppalUOHAJBHBIMUA QYHKUIMAMU IIOHUMAIOTCA GYHKUWM, 3aZlaHHble GopMy-
JIOH, B KOTOPO MepeMeHHas HaXOAUTCS TOZ 3HAaKOM KOPHs Nn- CTENeHU WIU UMeeT Apob-
HBII ITOKa3aTesnb CTeleHH. Takoe IIOCTPOeHHe IOCOOH IO3BOIUT, C OAHOM CTOPOHEI, BHI-
SIBUTBH CyIIeCTBYIOIIYeE TPO6eTbl ¥ IPObIeMHbIe 30HBI B IIOATOTOBKE C IIeJIBI0 UX YCTPAaHEeHUS
Y BBIPAOOTKH YCTOMYMBBIX HABHIKOB pellleHUs 33/1ady 6a30BOT0 YPOBHS M HECKOJIBKO Oosee
CJIOKHBIX 33y Ha BBIYMCJIEHHE TPOM3BOAHBIX U MEPBOOOPA3HBIX U HCCIef0BaHUE GYHK-
LI, a ¢ Apyro¥ — UCIONb30BaTh KOMIUIEKCHBIM 1TOZAX0/ IIPU OpraHMU3alllU U IPOBeJeHUN
obob1aroniero moBTopeHus. Kpome Toro, B mocobue BKIIOYEH MaTepua, CBI3aHHBIN C
BBIYMC/IEHNEM HauOONbIINX U HaUMeHbIINX 3HAa4eHUH QyHKUuMi 6e3 IprMeHeHUs IIPOU3-
BOZIHOM, pa30UTHIN Ha ZIBA MMyHKTA: «[I[prUMeHeHHe CBOUCTB QyHKIIUM» U «[[puMeHeH e CTaH-
JapTHBIX HepaBeHCTB». MaTepras BTOPOro IYHKTa IMIpeAHa3Ha4YeH /g TeX BBHITYCKHUKOB,
KOTOphle IUIAHUPYIOT peliaTh 3aZaHusA BTopol dactu EI'D, u M03BOJAET Jjydllle HIOATOTO-
BUTHCA K pelreHuto 3azgad Cl, C3, C5. BITyCKHUKY, AJI KOTOPBIX 5K3aMeH 10 MaTeMaTUKe
B BEIOpAHHBIX MU By3ax He ABIAETCS NPOGIIBHBIM, MOTYT IPOIMYCTUTD 3TOT IIYHKT.

[Mocobue cocTOUT M3 Tpex maparpadoB ¥ BKIOYAET 12 IMarHOCTUYECKUX U 28 TPEHUPO-
BOYHBIX paboT, a TakKe pa3bop 3aja4y HaYaJIbHOUM AMAarHOCTUYECKOH paboTsl maparpada c
He0OXOANMBIMU METOANYECKUMU PEKOMEHAAIUAMU. J[uarHOCTHYeCKe paboThl COCTOST U3
12 3aganuii (B maparpadax 1u 3 — 1o ABa Ha KaKAYI0 U3 IeCcTH GyHKIIMOHAIbHO-UMCIOBBIX
JIMHUH ITKOJIBHOI'O Kypca B COOTBETCTBUH € YKA3aHHBIM BHIIIIE [TOPAAKOM; B maparpade 2 3a-
Jlauy JUArHOCTHYECKUX U TPEHUPOBOYHEIX paboT CIPyNIIMPOBAHBI IO METOAaM pelleHuUs).
TpeHHpPOBOUHbIe PAOOTHI cocToAT U3 10 3a7a4 A BEIPAOOTKY WIN 3aKpeIUleHNs HaBbIKOB
pelIeHus 110 KaKJOMYy THILY 3aJaHuM.

B Hauase paboTH ¢ mocobueM Ieeco0bpa3HO BHIMOMHUTH HAYATbHYIO AUArHOCTHUYE-
cKyto paboty naparpacda, onpeJenuTh, KaKue 3ajauy BBI3BIBAIOT 3aTPYAHEHUS, U 0OpaTUTh-
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Bsedenue

cs1 Ipy HeobXOAUMOCTH K pa3bopy 3azad. [Tocie 3TOro Hy»KHO IOTPEHUPOBATHCSA B PELIEHUU
3alay KakJOro THIA, BHIIOJHUB TPEHUPOBOUYHBIE paboTh maparpada. s 3aBeplueHus
MOATOTOBKY — CZieJIaTh AUarHOCTUYEeCKUe paboThI, pa3MellleHHbIe B KOHIle maparpada, mo-
CTapaBUIMCh PENIUTh MX 0e3 OmMOOK WIM ¢ MUHUMAJIbHBIM KOJIUYECTBOM OIIHUOOK. JKe-
JIaTeJIbHO, YTOOBI BpeMs pelleHus 000 U3 JUarHOCTUYeCKUX U TPEHHPOBOYHBIX paboT
He IIPeBHIIIATI0 OFHOTO Yaca. MaTepras BTOPOro IyHKTAa BTOPOro maparpada, CBI3aHHBIN
C IpUMeHEHNEM HEPABEHCTB K BEIYUCIEHUIO HAUOOMIBIINX ¥ HANMEHbBIITUX 3HAYeHUH QyHK-
1[uii 6€3 UCIONIb30BaHUA TPOU3BOSHOM, HOCUT, KaK YK€ OTMeYaaoch, paKyJIbTaTUBHBIN Xa-
paKTep U IpefHA3HA4YeH /IS TeX BBIIYCKHUKOB, KOTOpble COOMPAIOTCA IIOCTYIIATh B BY3BI
¢ TpoQUIHHEIM 3K3aMEHOM II0 MaTeMaTHKe.

[TogyepkHeM, YTO B IOCOOGMYU pacCMaTpUBAIOTCA 33JaHUS, B 3HAYUTENBHON 4acTH OT-
BeYamwlye 10 YPOBHIO CIOXKHOCTU 3aZaHuio Bl4 EI'D mo maremaruke. YMeHHe pellaTb
TaKue 33/]a4uul sABJsgeTcss 6a30BHIM: 6€3 Hero HEBO3MOXXHO MPOABUHYTHCA B PelleHUHU Goee
CJIOXKHBIX 3a7a4. TeM He MeHee, YacTh BKJIIOYEHHBIX B ITOCOOUE 3a/1a4 HECKOJIBKO CIOXKHEE
3azauu Bl4 neMoBepcuy: UX pellleHUe IT03BOJIUT HAPACTUTH ONIpeZieJIeHHYI0 «MaTeMaTude-
CKYIO0 MYCKYyJTaTypy» W 9yBCTBOBaTh ce0Osf Ha SK3aMeHe 3aCTPAaXOBAaHHBIM OT HEIPUATHBIX
HeOXXUAAHHOCTEM.

IIpy noAroToBKeE K pelleHuIo 3a4a4 yacTu I EfMHOro rocyAapCcTBeHHOr0 3K3aMeHa HyX-
HO TIOMHUTH cJiefyiolnee. [[poBepKa OTBETOB OCYIIECTBIIAETCS KOMIIBIOTEPOM IOCJIE CKaHH-
poBaHuUA 6IaHKA OTBETOB U COMOCTABJIEHUS Pe3y/IbTaTOB CKAHMPOBAHUSA C IMPABWJIBHBIMU
oTBeTaMu. [1oaTOMYy ITUPEI B 6J1aHKE OTBETOB CJIEAYET ITHUCATh Pa3bOPUYUBO U CTPOTO B CO-
OTBETCTBUU C MHCTPYKIMEHN I10 3aronHeHUIo 61aHKa (C TeM, 4ToObI, Hanpumep, 1 u 7, win
8 u B pacmosHaBanmuch KOppeKTHO). K coskameHuo, OMMUOKY CKaHUPOBAHUA IOTHOCTHIO
HCKJTIOUUTD HEJTb3sI, TIO3TOMY €CJIM €CTh YBEPEHHOCTH B 33/jaue, 3a KOTOPYIO MTOyYeH MIHYC,
HY>KHO WJTH Ha anesuanuio. OTBETOM K 3aZiade MOXET OBITh TONBHKO IIeJloe YHCIIO WIN KO-
HeYHas JecATUYHAs Apo6b. OTBET, 3aPpUKCUPOBAHHBIN B UHOU GpopMe, OyZeT paciio3HaH Kak
HeIlpaBWIbHBIN. B 3TOM cMbIcIe 3azaHue B14 He ABJIAETCA UCKIIOYeHUEM: eC/IU Pe3yIbTaTOM

" 3
BBIUHCJIEHUH ABMWIACh OOBIKHOBEHHAS APOOb, HAPUMeED, 2 Tepe/l 3aIIChIo OTBETa B 6y1aHK

ee Hy)KHO TIEPEBECTH B [IECATUYHYIO, T. €. B 0TBeTe Hamucarth 0,75. Kaxaprii cumBos (B ToM
4uycjie 3ansaTas U 3HaK «MHHYC») 3allMChIBAETCS B OTZAENbHYIO KJIETOUKY, KaK 3TO IIOKa3aHO
Ha MOJIAX TTOCOOUS.



OTBeTHI:

10

11

12

O6paser HaMCAHUA:

23

45

6|7

8|9

0

§ 1. Beruncienre Npou3BOAHBIX. MccieaoBaHue
JyHKIIMIT ¢ TpMeHeHeM IIPOU3BOAHOM

JuarHocruyeckas pa60Ta

—

. HaliziuTe TouKy MakcuMyma GpyHKIMN
y =x>—48x+17.
2. HaliiuTe HauMeHbIlee 3HaueHre QYHKLIIUN

y= x}—27x wHa otpe3ke [0; 4].

w

. Haligute Touky MUHUMyMa GYHKIIUN
y=24x+2s.
4. HaiiguTe Hambosbllee 3HaYeHUE GYHKIUN
y = x+% Ha oTpeske [—4; —1].
5. HatizuTre TOYKy MakcuMyMma QyHKITIH
y=7+6x— 2x7.
6. HalizuTe HauMeHbIllee 3HaYeHNe QYHKITNI
y = xg —3x+1 m=naotpeske [1;9].
7. HaiiauTe TOuKy MUHUMYMa QYHKIUU
y = (0,5—x) cosx+sinx,
IIpUHAaAJIeXAallyl0 IPOMEXYTKY (O; %)
8. Haiizute HanbGosbIee 3HaYeHe GYHKIIUU

y =4v2cosx+4x —m+4 Ha oTpeske [0; %] .
9. Hatigute ToOuky MakcuMyMa GyHKIIUN
y=(*=17x—17)e’ ™.
10. Hatizure HavMeHblllee 3HaueHUe QYHKINU
y=(x— 13)e* % ma otpeske [11;13].
11. HatizuTe TOYKy MUHUMYyMa QYHKIIUN

y=x—5Inx.

12. Haiizute Haubosblnee 3HauYeHUEe QYHKIIUN
y=5—7x+7In(x+3)
Ha oTpeske [—2,5; 0].



Memoduueckue pekomeHOayuu
MeToan4ecKkre peKOMeHJaluu

MO>XHO BBIJEJIUTD CJIeAYIONTVie OCHOBHBIE IPYIIIILI 33/1a4 110 TeMe, BHIHECEHHOH B Ha3Ba-
Hue maparpada:

e yiccrieoBaHre GYHKITMN Ha SKCTPEMYMBI;

e rcciefioBanve GpyHKITUM Ha Bo3pacTaHue,/yObIBaHUE;

e ycciefioBaHre QYHKITMM Ha HaWOOMbIINE U HAaUMEHbBIINE 3HaUeHus (B TOM YKCIe Ha
OTpE3KE);

e yiccaieioBaHMe GYHKITUU € TOMOIIBI0 TpaduKa ee MPOU3BOAHOM (YTeHUE IrpadrKa Mpo-
U3BOJHOMN).

Pa3Huila MeXAy MEPBBIMU TPeMs U MOCTeAHEHN TpynmaMy 3aZad 3aKIodaeTcs JIHIIb
B crocobe 3azanus GyHKIMU. B 6ojee TpaJUIIMOHHBIX /IS INKOJBHBIX YUeOHUKOB 3aZadax
(mepBbIe TpU TPYIIHI 3aZa4) GYHKIUA 3aaHa aHATUTUIECKY, JJI PELIEHUS 3aJa9k HY>KHO
HaWTH IIPOU3BOJHYIO, €e HYIU U IIPOMEXYTKU 3HAKOIIOCTOSHCTBA. VIMEHHO 3TW 3azadu
u 6yayT paccMaTpHBaThCA B ocobuu. B MeHee TpaZMIMOHHBIX 33ja4ax, CTABIINX OYeHb
IIOIIY/IIPHBIMU B ITOCIefHUE roZbl (B TOM 4ucie U 6marogapsa EI'D mo MaTeMaTHKe), BEIBOJBL
0 TIPOMEXYTKaX BO3pacTaHus U yObIBaHUsA (T.e. MPOMEXYTKaX MOHOTOHHOCTH), DKCTpe-
MyMmax GYHKIUY, ee HAMMEHBIIUX WIN HaubOOIbIINX 3HAYEHUAX HY)XKHO CAENIaTh, UCCIEAYS
3aZIlaHHBIN TpaQUK MPOU3BOAHON 3TOH QYHKIIVH.

JlJ1s1 ycrenmHOro peneHus 3aad 1o TeMe Heo6X0AMMO YBepeHHOe BiIaJieHre HaBBIKAMU
BBIYMCJIEHN IIPOM3BOZAHBIX U pellleHHsa HepaBeHCTB. VccienoBaHue auddepeHInpyeMon
¢byHKIIMKM Ha Bo3pacTaHue (yObIBaHME) CBOAUTCS K ONPeAeNeHUI0 TPOMEXKYTKOB 3HAKOIIO-
CTOSTHCTBA €€ MPOU3BOAHOM. HalTOMHUM COOTBETCTBYIOIINE YTBEPKAEHUA.

Ecau f'(x) > 0 6 kancdoil mouke unmepeana, mo gynkuua y = f (x) 6oapacmaem Ha 3mom
unmepeane (docmamoumblii npusHax gozpacmanus @yuxuyuu). Ecau f/(x) <0 8 kancdoil
mouke uHmepsana, mo ¢gyHkyus y = f(x) ybvieaem Ha amom unmepsane (0ocmamouHslil
NpU3HaK ybuleanus GyHkyuu).

PemreHuve 3a/ja4 Ha HaXOXX/JeHUE TOUYEK MaKCHUMyMa U MUHUMyMa (TOYEK SKCTpeMyMa)
GYHKIIMY OCHOBBIBAETCS HA CIEAYIOIUX YTBEPXKIEHUSIX.

Ipusnak makcumyma. Ecnu gynxuyua f nenpepwigna 6 mouke Xo, f'(x) >0 na unmep-
sane (a;x,) u f'(x) <0 Ha unmepsane (xy; a), mo x,— mouka makcumyma gyHkuyuu f
(ynpowenHas opmynuposka: ecau 8 mouke Xy NPOU3BOOHAsL MeHsIem 3HAK C NJII0cd HA MU-
HYC, MO Xq — MOUKA MAKCUMYMA).

IpusHnak munumyma. Eciu gynkyus f Henpepwiera 8 mouke x,, f'(x) <0 Ha unmepgane
(a; xo) u f'(x) >0 Ha unmepsane (xy; a), mo x, — mouka MuHuMyma gynkyuu f (ynpowsex-
HAsL GOPMYNUPOBKA: eciU 8 MOUKe Xy NPOU3BOOHAS MeHsIem 3HAK ¢ MUHYCA HA NJIOC, MO Xy —
mouka MUHUMYMAQ).

YcoBrEe HENPEPHIBHOCTU B TOYKE X, SBJIAETCSA CYyIleCTBEHHBIM. ECiM 3TO yciaoBUe He
BBHITIOJIHEHO, TOYKA X, MOXET He SIBJAThCA TOUYKOU MakcuMyMa (MUHUMYyMa), AaXKe ecyId
byHKIMA f onpeseseHa B HEl U TPOU3BOAHAS MEHAET 3HAK IIPU Iepexo/ie uepes X,. B camom
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§ 1 BuluucneHue npousgoodHslx. Mccaedosanue yHKyuUll ¢ npumeHeHUeM NPOU3BOOHOT

ZleJie, pacCMOTPUM QYHKITHIO

x? mpu x # 0,

fl) =
1 npux=0.
Xots aTa QyHKIMUA OIpeZeneHa B Touke x =0 W B 3TOM Touke mpowmsBogHasa f'(x) = 2x
MeHseT 3HaK ¢ MUHYyca Ha IUTIOC, 3Ta TOYKA He ABJIAETCSI TOYKOH MUHUMYyMa.

ToukaMu MakCUMyMa U MUHUMYMa SIBJISTIOTCS JIUITh TOYKU 00IacTU onpeseneHus GyHK-
I[UH, U «OpPAVHAT» 3TU TOYKU UMETh, pa3yMeeTcs, He MOTryT. TeM He MeHee, MHOT/a yJally-
ecd HasbIBAIOT, HAI[PUMEP, TOYKY MUHUMyMa QYHKIUKM y = X2 + 3 He «Touka O», a «TouKa
(0; 3)», moApasymeBas Touky rpaduka ¢GyHKUUM. Takoe yTBepKAeHHE SBISETCA OMMNO0Y-
HBIM.

3HaueHVe QYHKIMH B TOYKe MUHUMYMa Ha3bIBAETCSI MUHUMYMOM QYHKINHY, a 3HAYeHHe
B TOYKE MaKCUMyMa — MAKCUMYMOM QYHKIUH.

Ecmu ¢yHkiua Bo3pactaeT (yO6BIBaeT) Ha KaAOM M3 JIBYyX NIPOMEXYTKOB, TO Ha HX
o0beITMHEHUY OHA JIaJIeKO He Bcerza sBaseTcs Bo3pacratwmulel (yowiBatomeii). Hampumep,
0 OYHKIIMM Yy = tgX O4YeHb YacTO IPUBOAATCA CJEAYIOIKe OIMOOYHBIE YTBEPXKIEH:
«pyHKIMA y = tg X BO3pACTAaeT HA BCel OONACTH ONpeleNeHuUs», «pyHKIUA ¥y = tgX BO3-

T T
pacraetr Ha OObeAMHEHUU MTPOMEXYTKOB BUJA (—5 + nk; 5t nk), k € Z». Ecnu 6b1 3TN
VTBEp)KAeHUs ObLTH BEPHBI, TO U3 HepaBeHCTBA 2 > 1 ciezoBaio Obl, 4TO tg2 >tg1, a aTo
" 1
He TaK. AHAJIOTUYHO OOCTOUT Jeo ¢ QyHKIMeH y = ¢ BBIBOJ O TOM, YTO OHA yObIBaeT
Ha MHOxecTBe (—o0; 0) U (0; +), aBiageTca MaTeMaTH4YecKoil omubkoil. B camom zere,

1 1 1
U3 TOTO, YTO 2 > —3, OTHIOAB HE CJIEAYET, UTO 5 < —3» U, CJIe/IOBATeIIBHO, dyHKUIMA ¥ = X

He SBJIIeTCsA YOBIBaIoOIell Ha 00'beIMHEHUH TPOMEXXYTKOB (—0; 0) U (0; 4). [Tlepequciarh
MIPOMEXKYTKU BO3PACTAHMUS JIYUIIlEe, UCITOMb3ys TOYKY, TOUKY C 3aIATON WIH COIO3 «H», a HE
3HaK 0O0beJUHEHUS MHOXKECTB. BIpoueM, 3TO COBET CKOpee Ha Oyayllee, Ha Clydaid, eciu
3aZlauya Ha ucciefoBanvie GyHKIMEM Korga-HUOYAb MOaZieT BO BTOPYIO YacTh EI'D mo mare-
MaTHKe u OyzeT TpeboBaTh MOJTHOTO PEIeHHUS.

Jlns oThICKaHUS HaWOOJBIIEr0 U HAMMEHBIIETO 3HAYeHUN QYHKIIMY, HEMTPEPHIBHON Ha
OTpe3Ke, Hy>KHO BBIYMC/IUTD €€ 3HaYeHUS B TOUYKaX SKCTPEMyMa, IIPUHAZJIEKAITUX OTPE3KY,
Y 3HAYeHUs Ha KOHIaXx oTpe3ka. Hambosnpinee (HauMeHbIIIee) U3 BBIYMCIEHHBIX 3HAYEHUN
U OyzeT HauboIbIUM (COOTBETCTBEHHO HaMMEHBIINM) 3HaYeHUeM (GYHKITUM Ha OTpe3Ke.
Jlia GyHKIIMY, HETIPEPHIBHOI Ha WHTepBajle, aHAJOTUIHOE YTBEPIKAEHNE CIIPaBeAIHUBO Ja-
JIEKO He Bcerza. B kayecTBe nmpruMepa paccMoTpuM QYHKIMIO Y = tg x Ha uHTepBaie (0; 1).
Ha stom wHTepBasie QyHKIUA HEe MMeeT HU HauOOIbIIEro, HI HAUMEHbBIIETO 3HAYEHUM.
JleicTBUTENBHO, €CJTU TIPEATIONOXKHUTD, YTO B TOUKE X, GYHKIUA JOCTUTAET, HAIIPUMED, HaH-
Gosblero 3Ha4YEHUsA, TO 3TO HaubOIbIllee 3HAYeHNE paBHO Y (x,) = X,. Ho Torza oueBUaHO,
YTO B JIIOOOU TOUKe X, € (X; 1) 3HaueHUe QYHKIMHM OKaKeTcsl OOJIbIle, YeM X, TOCKOIBKY
byHKIUA y = tg X ABJIAETCA BO3pACTAIOIIEH.



Memoduueckue pekomeHOayuu

Haubosbillee ¥ HavMeHblilee 3HauyeHus GyHKIMU y = f(x) Ha oTpeske [a; b] 06bIYHO
0003HAYaIOTCA CUMBOJIAMU I[nell))]( fO)m 1[111171]1 f(x) cOOTBETCTBEHHO.
a; a;

VI3 TeopeMbI O IPOMEXYTOYHBIX 3HAYEHUAX HEIIPEPEIBHOM Ha OTpe3Ke QYHKIUU CIIeAy-
€T, YTO €CJIM Haubosblllee M HaUMeHbIee 3HaUeHUs QYHKIUU Ha JaHHOM OTPE3KE PaBHBI
yuciaM m U M COOTBETCTBEHHO, TO MHOXKeCTBOM 3HaueHUN (QYHKIIMK Ha JaHHOM OTpe3-
Ke sBifeTcs oTpe3ok [m; M]. [losToMy K pelIeHHIO 33/ja4d HA OTBICKAHWE MHOXXeCTBa
3HaUYeHUN QYHKINH, HEeIIpEePHIBHON Ha OTPe3Ke, TaKKe IPUMEHUM JTOPUTM BBIYUCIEHUA
HaubOIBIIETO ¥ HAUMEHBIIIEr0 3HAYeHUH HelIpephIBHON Ha OTpe3Ke QyHKIIVH.

PaccMoTpuM ellle OfHY TUIIWYHYIO cuTyauuio. [Ipu uccieZjoBaHUM Ha MOHOTOHHOCTH
HemnpepuIBHOM 1 Auddepennupyemoii Ha R ¢ynkimu y = 3x* — 4x> B oTBeTe Hy)HO yKa-
3aTh TOJBKO /IBa MPOMEXKYTKA MOHOTOHHOCTHU: (—oo; 1], Ha KOoTOpoM QYHKUMSA yOBIBaEeT,
u [1; + ) — npomexxyTok Bo3pacTanus. Touka 0, XOTA U ABJIsAeTCA KPUTUIECKOH, He Oyzer
KOHIIOM IIPOMEXXYTKa MOHOTOHHOCTH, TaK KaK IIPOU3BOJHAS B 9TOHM TOUKe He MeHseT 3HaK.

Hanpotus, mpu ncciefoBaHuy GyHKIUM y = % - % B OTBeTe JIO/LKHBI OBITh YKa3aHBI TP
MPOMEXKYTKa MOHOTOHHOCTH: (—o;0) u [1; +o) — nmpomexxyTku Bo3dpactanus, (0;1] —
MIPOMEXXYTOK YOBIBaHUS.

3HaueHVe B TOYKe MUHUMyMa OYHKIWH, IIpUHAJJIeXallell OTpe3Ky, BOBce He 00s3a-
TeJIbHO fBJIAETCS HAaNMEHBINUM 3HauyeHWeM ¢YHKIMM Ha 3TOM oTpe3ke. Hampuwmep, aia
dynknun y = x> — 3x HaMMeHbIIMM 3HaYeHMEM Ha oTpe3ke [—5; 2] ABjdeTcsa BOBce He
y(1) = —2 (3HaueHWe B TOYKe MUHUMyMa), a y(—5) = —110. PazymeeTcs, aHaJOTUYHOE
3aMevaHue CIpaBeAJUBO U JJI TOYEK MaKCUMyMa.

s pemeHya 3agaun B14 MoXkeT 0Ka3aThes MOE3HEIM ClIeAylolllee CBOMCTBO HelpePHIB-
HBIX QYHKITUN: ecu yHKyua y = f (x) umeem Ha npomexcymxe I eOUHCMBEHHYI0 MOUKY IKC-
mpemyma Xo U 3ma mouka sA8JI1emcsl moukoil MUHUMYMA, mo 8 Hell docmuz2aemcst HaUMeHb-
wee 3HaueHue GyHKYUU HA OAHHOM NpoMescymike. AHAIOTUYHOE YTBEP)KEHe CIIpaBeJInBO
[JIA TOYKM MakKcUMyMa U Haubosbliero 3HadeHus ¢yHkuuu. Hampumep, ecnn GyHKIUA
y = f(x), HempepbIBHasA Ha oTpe3ke [a; b], uMeeT Ha mpoMexyTke (a; b) eAMHCTBEHHYIO
TOYKY SKCTpPeMyMa X, U 3Ta TOUKa ABJIAETCA TOYKOM MakcuMyMa QyHKINH, TO Hanbosblee
3HavueHWe QYHKIWM Ha oTpeske [a; b] paBHO f (x;).

VHoTa TIpU pellleHuH 3a/iad Ha ucciaeoBaHre QYHKIINM OKa3bIBAETCs, YTO HA JaHHOM
MIPOMEXKYTKE TOYEK HKCTpeMyMa HeT. Takoil cUTyauuu He HaZO IMyraTbCs: OHA O3HAYAET,
YTO Ha 5TOM IIPOMEXYTKe IIPOU3BOAHAA IPUHUMAET 3HAYeHUs OFHOT'O 3HAKA, T. €. GYHKIUA
ABJIAETC MOHOTOHHOHM Ha HeM. OcTaercs 3aMeTHTh, YTO eciau (QYHKIMA Bo3pacTaeT Ha
oTpe3Ke, TO Haubomblllee 3HaYeHEe HA HEM JIOCTUTAeTCs B IIPABOM KOHIle OTpe3Ka, a Hau-
MeHblIlee — B JIEBOM; ec/u QYHKIIMA YOBIBaeT Ha OTpe3Ke, TO HauOONbllee 3HAYeHUe Ha
HEM JIOCTUTAETCs B JIEBOM KOHIlE OTPe3Ka, a HauMeHblllee — B ITpaBoM. Hampumep, mycThb
TpebyeTcs HalTH Haubosblllee 3HaUeHe QYHKINU

y= 6\/§sinx—4—n0x+49

9



§ 1 BuluucneHue npousgoodHslx. Mccaedosanue yHKyuUll ¢ npumeHeHUeM NPOU3BOOHOT

Ha OTpe3Ke [Z' 3] HponsBoaHaﬂ aTOl QyHKIMH ecTh Yy’ = 6/2c0osx — % [TocKoMBKY

7T <4, IOJIy4UM, 4TO 7 >10. Ho 6v/2cosx = /72 cosx < v/81 Ccos X, T. €.
6v2cosx < 9cosx < 9.

[Tostomy y’' < O mpu 11060M [E€WCTBUTENHHOM 3HAUEHWM apryMeHTa. 3HA4yuT, QYHKINA

. 40 o . o .
y=9sinx — - ~x+49 asnaerca yObIBaIOIEe Ha BCel YUCIOBOM MPSAMON U CBOEro HaubOoIb-

IIIero 3HaYeHUA Ha OTPe3Ke [Z' g] JOCTHUTAeT B TOUKE X = —. TakuM 06pasoMm,
[rgar y(x) = (—) =6V2- £—% 2 449 =45,
3l

Ocoboe MecTo B psAy 3aZad Ha BBIYKCIEHHE HAWOONBUINX W HAMMEHBIIUX 3HAUEHUM
3aHUMAIOT «TEKCTOBbIe» 33/1a4u (KaK IIPaBUIO, C FeOMeTPUIeCKUM coziepkaHreM). OGBIYHO
B TaKWX 337a4ax TpebyeTcsd HAMTH HambOoOJbIIee WIN HaUMeHbIlee BO3MOXXHOE 3HAYeHUeE
HEKOTOPOU BeJIMYMHBL. [Ipy 5TOM MCKOMasA BeJIMYNHA paccMaTpuBaeTcs Kak QyHKIIHA HEKO-
TOpOM Zpyroil BeIW4UHBL. Tak, HalpuMep, ecy M3BECTEH IepUMeTp p NpAMOYIOJIbHUKA,

TO €ro IUIOIaZb MOXHO paccMaTpuBaTh Kak ¢QyHKOHIO S(x) = X - %, IZie X — ozfHa
M3 CTOPOH TNPSIMOYTOJBbHUKA. ViccieZoBaB 3Ty GYHKIMIO, MOXXHO YCTAHOBUTH, KaKOM M3
BCEX BO3MOXXHBIX MPSIMOYTOJIBHUKOB JJAHHOTO NEPUMETPA UMEET HAaUOOJBIIYIO IUIOMIAAb.
st paccMaTpuBaeMo 3a/jauy 3TO MOXKHO cZieaTh U 6e3 MpuMeHeHUs TPOU3BOAHOMH, Mo-
CKOJTBKY QYHKITUSA TUIONIA/IY SABISAETCS KBaAPAaTUIHON QYHKIIUEH ¢ OTpULIATENbHBIM KO3bdu-

I[MEHTOM IIpH BTOPOH CTelleHH aprymeHTa. [loaTomy Haubosbllee 3HaYeHUE JOCTUTAETCS

" P
B abcIdcce BepIIMHBI apabosbl, ABAAIelca rpadukoM QYHKIWH, T.€. B TOYKE X = e

CrnezoBaTenbHO, OZJHA M3 CTOPOH MPSAMOYTOJIbHUKA paBHa 4eTBepTH IepumeTpa. Ho Torga
P

U ro6as Apyras cTopoHa OyzeT paBHa 4+ Takum 06pa3om, U3 BcexX IPIMOYTOJbHUKOB IaH-

2

16

HYe HauOOJBIINX ¥ HAUMEeHbITNX 3HaYeHUH GyHKIUY 6e3 TpUMeHeHUs TIPOU3BOHOM OyAyT
paccMOTpeHBI B CiefyIolieM naparpade.

HOTO IIepuMeTpa p HaI/I6OJIb]J.Iy10 Iiomazb - MMEET KBaJparT. ,Z[py’[‘I/Ie 3aZilaqyy Ha BbIYHCJIE-
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Ilenbie paruoHaJIbHbIE QYHKIIUH.
Pemrenus 3aza4 1 1 2 AuarHocTU4ecKoil paboTsl

1. HatizuTe TOUKy MakcuMyMma QyHKITIH
y =x>—48x+17.
Pemrenue. HaiizieM MpOU3BOAHYIO ZaHHON QYHKIIMH:
y' =3x%*-48.

OHPC,Z[CJII/IM IIPOMEXYTKHM 3HAKOIIOCTOAHCTBA HpOHBBOﬂHOﬁ, pas-
JIOKYB ITIOJIy4Y€HHO€ BbIpaX€HWE Ha MHOXUTEINU:

3x2—48 =3(x*—16) = 3(x+4)(x—4).

B Touke x = —4 mpou3BOJHAA MeHSET 3HaK C ILII0Ca HAa MHHYC,
C/IeIOBATEIbHO, 9TA TOYKA U ABJIAETCA €JUHCTBEHHON TOYKOM
MaKCHUMyMa.

yx) o+ max - min +

yx) 7 -4 ~. 4 7 x

Omeem: —4.
2. HalizuTe HavMeHbIllee 3Ha4eHUEe QYHKIUN
y=x3—27x
Ha oTpeske [0; 4].
Pemrenue. Haliziem mpor3BOgHYI0 GYHKIIUN
y=x3—27x
¥ BOCTIOIb3yeMcs pOpMyJION pa3HOCTU KBAZIPaTOB:
Yy =3x?2-27, y =3(x—3)(x+3).

[IpousBogHasA MeHsAeT 3HAK B TOYKax x = —3 U x = 3. OTpe3Ky
[0; 4] mpuHaAIEKUT TOIBKO TOYKA X = 3, B KOTOPOU MPOU3BOAHAS
MeHsIeT 3HAK C MHMHyca Ha IUTIOC. TakuM 0o6pa3oM, To4yka X = 3
ABJIIETCS TOYKOM MUHUMYyMa U €JUHCTBEHHOM TOYKON SKCTpEMY-
Ma Ha JaHHOM OTpe3Ke. 3HAaYWT, CBOEr0 HalMeHbIIero 3HauYeHus
Ha JaHHOM OTpe3Ke (YHKIUA JOCTUraeT UMEHHO B 3TOH TOYKe.
HatizeM HauMeHblllee 3HaUeHUE:

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

Omsem: —54.
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OTBeTHI:

TpenupoBoyHas pabora 1

]
]
]
]
]
1
i
T1.1 i T1.1. Haiigure f’(0), ecnu
1
l f(x) = 3x*—15x% — 4x + 16.
1
]
T1.2 i T1.2. Haitaure f'(—1), ecin
1
| f0) = x°+x7 +x'2.
]
]
T1.3 i TL.3. Haiigute f/(1), ecnu
]
| Fx) = x3x*x7.
]
]
T1.4 | T1.4. Haitaure f'(4), eciu
1
5 fO) = (=5,
]
TL.5 | TL.5. Haiiaute f'(—3), ecin
]
| FO) =30 +4°.
1
1
TL.6 \  TL6. Haiigure f'(4), eciu
]
: f) = Bx—-11)%.
]
]
T1.7 i TL.7. Hadigute f'(—5), ecnu
]
: fO0) = (x+D°+(x+6)*.
1
1
T1.8 i T1.8. Hatigute f'(—4), ecin
1
i fO) = (x=5)(x+5)*
1
1
T1.9 | T1.9. Haiigute y'(—4), ecu
1
| y=x+3)(x+7)>.
]
]
T1.10 | T1.10. Haiigure f'(—3), ecm
]
! f) =+ 1D (x+2)(x+3).
:
]
]
]
]
]
]
]

O6paser HaMCAHUA:

112/34/5/6/7/8/9,0/-, 12




TpeHupoBo4yHasa paborta 2

T2.1. HatizuTe TOYKYy MUHUMYyMa GYHKIIUU

y=x3—2x2+x—2.

T2.2. HatizuTe TOYKYy MakcuMyMa QyHKITUU
¥y =9—4x+4x*—x>.

T2.3. HatizuTe TOYKY MUHUMyMa QYHKITUU
y = x> —3,5x*+2x —3.

T2.4. HaiiiuTe TOYKy MakcuMyMa GyHKITUU

y=x3+x2—8x—7.

T2.5. HaliiuTe TOYKYy MUHUMYyMa QYHKIIUU
y =x®—4x*—3x—12.

T2.6. HaiigiuTe TOYKy MakcuMmyMma QyHKITIH

y =x3+8x*+16x+3.

T2.7. HaiiguTe TOYKy MUHUMyMa QYHKIIUN
y=x>+x*—16x+5.

T2.8. Hatigute ToOuKy MakcuMyma QyHKITUU

y =x3+4x* +4x+4.

T2.9. Haiigute TOYKy MUHUMYyMa GYHKIIUU
y =x>—4x*—8x+8.

T2.10. HalizuTe TOUKy MakcuMyMa GyHKIUK
y= X34 5x2 +3x + 2.
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OTBeTHI:

T2.1

T2.2

T2.3

T2.4

T2.5

T2.6

T2.7

T2.8

T2.9

T2.10

O6pa3sel HaUCAHUA:

z

34/56/7/8 90—,




OTBeTHI:

TpeHupoBouHasa pabora 3

|
|
|
|

T3.1 i T3.1. HaiiauTe HauMeHbIlee 3HaYeHHe QYHKIIUN
E y = 3x2—2x3+1
| Ha oTpeske [—4; 0].

T3.2 E T3.2. Hatizute Haubosblee 3HaUeHUE QYHKIUK
E y=4x*—4x—x°
| Ha oTpeske [1; 3].

T3.3 E T3.3. HaiiziuTe HauMeHblllee 3HaueHNe QYHKITUU
' y=x>-2x*+x+5
E Ha oTpeske [1;4].

T3.4 i T3.4. Haitaute HaubombIIee 3HAYeHNe QYHKIIMN
E y=x>+x*-8x—8
| Ha otpeske [—3; 0].

T3.5 E T3.5. Haiizute HauMeHbIllee 3Ha4eHUEe QYHKIINMU
E y=x>—4x*-3x-11
i Ha otpeske [0; 6].

T3.6 E T3.6. HatizuTe Haubobllee 3HaYeHUE QYHKIUN
| y = —(x+6)(x*—36)
E Ha oTpeske [—4; 3].

T3.7 i T3.7. HaiiiuTe HaMeHbIlIee 3HAYCHMe byHKIIIM
i ¥ = (x—3)(x+3)>
| Ha oTpeske [—2; 2].

T3.8 E T3.8. HatizuTe Haubosbllee 3HaYeHNE QYHKITUN
i y=2§—;+(x—2)2+(x—2)3
| Ha oTpeske [1;2].

T3.9 E T3.9. HatiznTe HauMeHblllee 3HaUeHNE GYHKIINHI
: y=0-x)(x-4?*
E Ha otpeske [0; 3].

T3.10 | T3.10. Haiinure Haubobllee 3HaUYeHIE byHKIIMH
i y = (x—10)(x® - 11x +10)
|
|

O6paser HaMCAHUA: na orpeske [—1;7].
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JIpoGHO-panioOHAIbHbIE PYHKITUM.
Perrenus 3aza4 3 M 4 AUAarHOCTUIECKOH PabOTHI

3. Haiizure Touky MUHUMYyMa GYHKIIMHI
2
y=24x+2s.
Pemrenue. HaiizieM MpOU3BOAHYIO JaHHON QYHKIIWH:
25
_)// = 2 +1.

OmpezenvM MPOMEKYTKY 3HAKOTIOCTOSTHCTBA MPOU3BOAHOM, TIPH-
BeJs MOJIyYeHHOE BBIpA)KEHUE K 00IleMy 3HaMeHAaTe0 U PasJjio-
SKUB YUC/IUTEIh Ha MHOXKUTEIH:
x*=25  (x—5)(x+5)
x? x?

B Touke x =5 mpousBOZHAaA MEHAET 3HAaK C MUHyCa Ha IUIIOC,
c/leZloBaTeNbHO, 3TA TOUYKA U ABIAETCA eJUHCTBEHHOU TOYKON MU-
HUMyMa.

Omeem: 5.

4. HatizuTe Haubosbliiee 3HaYeHre QYHKIMU Y = X + % Ha
otpeske [—4; —1].

Pemntenue. Haiiziem Ipou3BOHYIO ZaHHON QyHKUINM:

y'=1—%.

X

[TpuBeseM IOTyYeHHOe BBIpA)XKeHHE K OOIIeMy 3HaMeHaTelio
Y pasjioXUM YUCIUTENIb HA MHOXKUTEIHN:

x*=9  (x—3)(x+3)
xz x? ’

Otpe3ky [—4; —1] nmpuHAJIEKUT TOIBKO TOUYKA X = —3, B KOTO-
poii mpousBogHAA MeHseT 3HaK C IuIfoca Ha MuHyc. TakuM obpa-
30M, TOYKa X = —3 ABJAeTCA TOYKOM MakcuMyMa U eJAUHCTBEeH-
HOU TOYKOM SKCTpeMyMa Ha JJaHHOM OTpe3Ke. 3HAauUT, CBOEro
HaubONBIIETO 3HAUYEeHUs Ha JaHHOM OTpe3Ke GYHKIIUS JOCTUTAET
MMEeHHO B 3TOH Touke. Haliilem HaubosbIllee 3HaYeHUE:

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

Omsem: —6.
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OTBeTHI:

TpenupoBouyHas pabora 4

]
]
]
]
]
1
]
]
! o 1
T4.1 i T4.1. Haitaure f' (—5), ecIu
l
! fl) = 3x72,
1
T4.2 E T4.2. Haiigure y’(1), ecin
! 7
E y(x) = =
]
]
T4.3 ! T4.3. Haiizure f’(%), ecamn
]
E flx) = 5x+9x ! +8.
1
T4.4 | T4.4. Haiigure g'(—1), eciu
1
] 2
! g(x) = W
]
1
T4.5 \  T4.5. Haiigure y’(—10), eciu
1
i y=8(x+9)1.
T4.6 E T4.6. Haiigure g’(7), ecin
]
H _ 7
: g(X)— (X—6)5'
1
T4.7 E T4.7. Haiigute f'(—4,5), ecin
1
| _X— 4
' foo = x2—16"
]
T4.8 E T4.8. Haiigure y’(2), eciu
! 5
! ) = .
E Y (x—9)?
T4.9 E T4.9. Haiigure g’(2), ecn
]
5
' (x) = .
| § 4x?—15
T4.10 i T4.10. Haiigute y'(—3), ecmu
]
! _ 7x+2
! T 2x+7°

O6paser HaMCAHUA:

1/2/3|4/56/7/8/90—, 16




TpeHupoBo4Has pabora 5

T5.1. HalizuTe TOUKy MUHUMyMa QYHKIINHI
y=16— 176 —X
T5.2. HalizinTe TOYKYy MaKCUMyMa GYHKIIIHI

_x*436
—

T5.3. Halizure TOUKYy MUHUMyMa QyHKITIH

_ x*+64
=

T5.4. Hatizure TOYKy MakcUMyMa QpyHKIINHI
2
y=7-0,5x— P
T5.5. HaiiguTe TOUKYy MUHUMyMa QYHKIIHI
4
y=32 +x+4.

T5.6. Hatizure TOUKy MakcuMyMa QpyHKIIIHI

y = %—0,5x2+6.

T5.7. Hatizute Touky MUHUMyMa GYHKIIUN
y = 0,5x2 + % +1,5.

T5.8. HatiziuTe TOYKYy MakcuMyMa QYHKIIUU

y= 176—x2+9.

T5.9. Hatizure TOYKy MUHUMyMa GYHKITUU
y= x% - 5x_4 +45.
T5.10. Haiigure TOUuKy MakcuMyMa QyHKIIUK

y =122 x4 100.
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OTBeTHI:

T5.1

T5.2

T5.3

T5.4

T5.5

T5.6

T5.7

T5.8

T5.9

T5.10

O6pa3sel HaUCAHUA:

z

34/56/7/8 90—,




OTBeTHI:

T6.1

T6.2

T6.3

T6.4

T6.5

T6.6

T6.7

T6.8

O6paser HaMCAHUA:

1(2/34/5/6/78/90

TpenupoBouHas pabora 6

T6.1. HalizinuTe HauMeHblllee 3HaueHNEe QYHKITUU

_ x*+16

p Ha oTpeske [2; 8].

T6.2. HatizuTe HaubosbIlee 3HaYeHNEe GYyHKIIUU

_ xX*+7x+49
Y= x

Ha oTpeske [—14; —1].
T6.3. HatizinTe HauMeHblllee 3HaUeHHEe GYHKIINHI

_ x?—6x+36

Y x

Ha oTpeske [3; 9].
T6.4. HaiiguTe Haubosblee 3HaYeHUEe GYHKIIUU

_ x*—8x+64

Y x

Ha otpeske [—16; —4].
T6.5. HaliziuTe HauMeHbIllee 3HaueHHe QYHKIINU

_ x*>4+10x+100
y= x

Ha oTpeske [1; 20].
T6.6. Hatigute Haubosbliee 3HaYeHEe GYyHKITUU

X+x:+9 5
=——X
X

Ha oTpeske [—9; —1].
T6.7. HaiiiuTe HanMeHbIllee 3HaYeHUE GYHKIUN

2_ .3
y = x2 + 254 x“—x
X
Ha otpeske [1; 10].
T6.8. Hatigute Haubosblee 3HaYeHEe GYyHKITUU

_16—x°
- x

Ha oTpeske [—4; —1].

18



TpeHuposouHas paboma 6

T6.9. HaliguTe HanMeHblllee 3HaYeHUE GYHKITUU
_x-54
X
Ha oTpeske [—6; —1].
T6.10. Hatizute Haubonblee 3HaUeHUEe QYHKIUK

_ 250+50x —x3
Y= x

Ha oTpeske [—10; —1].

19

T6.9

OTBeTHI:

T6.10

O6pa3sel HaUCAHUA:

z
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VippanpioHajibHbIe QYHKIHH.
PenteHust 3aa4 5 ¥ 6 AMAarHOCTUYECKOI PabOTHI

5. Haiigure Touky MakcumMyMa QyHKIIAU
y=7+6x— 2x3.
Pemenue. HatijeM TpOU3BOAHYIO JaHHON QYHKIIMH:
y' = 6—3x%, y' =3(2—x).

[pousBogHAasA 0OpaliaeTcs B Hy/Ib, €C/IN /X =2, T. e. x =4. B TouY-

Ke X =4 npousBoAHaA MEHAET 3HaK C IUI0ca Ha MUHYC, CIe0oBa-

TeJbHO, 3Ta TOYKA U ABJIAETCA eJUHCTBEHHON TOUYKOW MaKCHMyMa.
Omesem: 4.

6. HaiizuTe HauMeHbIlIee 3HaYeHE GYHKITUU
3
y=x2—-3x+1

Ha oTpeske [1; 9].
Pemrenue. Haiiziem MpOU3BOAHYIO ZaHHON GYHKIIUN:

Y =5xi-3, y=3(Vx-2).

[IpousBozHas 06paIiaeTcs B Hy/lb, €CIH /X =2, T.e. x =4. B To4-
Ke X =4 mpou3BoJHAs MeHseT 3HaK C MUHYyca Ha IUTIOC, 3T TOYKA
SABJISIETCS €IUHCTBEHHON TOYKOM MUHUMYyMa Ha JaHHOM OTPE3Ke,
Y HAaVMEHBIIIETO 3HAYEHUS Ha 3TOM OTpe3Ke GYHKIUSA JOCTUTAET
MMEHHO B 3TOH TouKe. HalileM HauMeHbIIlee 3HAaUYEHHE:

y@) =4 —3-441=-3.

Omeem: —3.

20



TpeHupoBouHas pabora 7

T7.1. Haitgure f(9), ecimn
FO) = 18V/x.
T7.2. Haiigure g’(8), ecin

g(x) =204/ x+17.

T7.3. Haiigure f'(2), eciu
fx)=+v4x—-7.

T7.4. Hatigute y'(5), ecim

y(x) =74/ 6x+19.
T7.5. Haiiaure y’(1), ecin

y(x) = 49x%.

T7.6. Haiigute g’'(18), ecin

glx) = x% -xg -x%.
T7.7. Hatigute g’ (1), eciu

g(x) =48 ¥x ¥x.
T7.8. Haiigure f/(1), ecin

£(x) = 15/x +34 ¥/x.

T7.9. Haiigure g’'(1), ecm

x7,2 +x2,7
80 = "5 —
T7.10. Hatigure y'(1), ecmu
x*6—-9
y = x1,3 -3 N

21

OTBeTHI:

T7.1

T7.2

T7.4

T7.5

T7.7

T7.8

T7.9

T7.10

O6pa3sel HaUCAHUA:

z

34/5/6/7/8/9/0—,




OTBeTHI:

TpeHupoBouHasa pabora 8

}
}
}
}
}
}
|
T8.1 i T8.1. HaiizuTe TOUKy MUHUMyMa GYHKIUH
}
]
! y= %x\/} —6x+1.
]
}
T8.2 i T8.2. Haitzure TOYKY MaKCUMyMa QYyHKIIUN
}
| ¥y =2+3x—xx.
}
}
T8.3 i T8.3. Haiiaure TOYKY MUHUMYyMa QYHKIIIU
}
| y =xvx—1,5x+2.
[}
]
T8.4 i T8.4. HaiiuTe TOYKy MakcuMyMa QyHKIIHN
}
}
' y=7+8x— %x Vx.
}
}
T8.5 i T8.5. Haiiaure TOYKY MUHUMYyMa QYHKIIUU
]
E ¥y =((x-9x.
}
T8.6 i T8.6. HaiizuTe TOuKy MaKcuMyMa QyHKIIHN
}
5 y=6-x)Vx.
}
T8.7 i T8.7. HaiifuTe TOYKy MUHUMYMa GYHKIIHN
}
E y = (x—12)Vx.
)
T8.8 i T8.8. HaitauTe TouKy MakcuMyMa GyHKITUU
1
E y = (15—x)Vx.
)
T8.9 i T8.9. HaiiauTe TouKy MUHUMyMa GyHKIUM
1
: y =xv/x—=3vVx+2.
1
1
T8.10 | T8.10. Haiizure TOuKy MakcuMyMa QyHKIIUH
1
" ¥y =1146+4/x—2x/x.
i
1
1
)
)
)

O6paser HaMCAHUA:

112/34/5/6/7/8/9,0/-, 22




TpenupoBouHas pabora 9

T9.1. HaliziuTe HauMeHbIllee 3HaueHHe QYHKIINU

y = (x—12)4/x Ha oTpeske [1;9].

T9.2. Halizute Haubomblee 3HaYeHNe QYyHKINHI

y =7—64/x—5x> Haorpeske [1;4].

T9.3. HatizuTe HauMeHblllee 3HaYeHNe QYHKINHI

y =x>+5y/x+7 Haorpeske [4; 16].
T9.4. HaiiguTe Haubosblee 3HaYeHUE QYHKITH
y=(7-x) \/m Ha oTpe3ke [—4; 4].
T9.5. HalizuTe HauMeHbIllee 3HaueHHe QYHKINU
y=(x-11) \/xi—i-l Ha oTpeske [0; 8].
T9.6. Hatigute Haubosbllee 3HaYeHNE QYHKITIH
y = (10 —x)m Ha otpeske [—1; 7].

T9.7. HaiiiuTe HanMeHbIllee 3HaYeHUe GYHKITNU

y=(x—15)y/x+124+6 Ha oTpe3ke [—8;4].

T9.8. Haiigute Haubosblilee 3HaYeHe QYHKIINK

y=(8—-x)yx+4+1 Haorpeske [—3;5].

T9.9. HaiizuTe HauMeHblllee 3HAYEHNE QYHKITNHI

y =2(x—20)y/x+7+5 Haorpeske [—6;2].

T9.10. Hatizure Hanbonbllee 3HaYeHUE QYHKIIUK

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

23

OTBeTHI:

T9.1

T9.3

T9.4

T9.5

T9.6

T9.7

T9.8

T9.9

T9.10

O6pa3sel HaUCAHUA:

z




Tpuronomerpudeckue GyHKIUH.
PenteHus 3aza4 7 ¥ 8 JMarHOCTUYECKOI pabOTHI

7. Haiigure TOUKy MUHUMYMa QYHKIUK
y = (0,5—x) cosx+sinx,

MPUHA/JIEXKALTYI0 IPOMEXYTKY (O; %)

Pemntenue. CHavasa HaiijleM IPOU3BOZAHYIO JaHHON QYHKINH,
IIPUMEHUB IIPABWIO I BEIYUC/IEHNA TPOU3BOAHON IIpOU3Besie-
HUSA ABYX QyHKIIWIHA:

y' =(0,5—x)" cosx+ (0,5— x)(sinx)’ + (cosx)’,

T. €.

y' = —cosx — (0,5 —x) sinx + cos x,

U, ciegoBaTenbuo, y' =—(0,5— x) sinx, wm y’' = (x —0,5) sinx.
Ha npoMesxyTke (0 ; g) Npou3BOAHAsA 06PAIAeTCs B Hy/Ib TOMbKO

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

MIPOM3BOZHAA MEHSET 3HaK C MUHYCa Ha IUTIOC, ¥ 3Ta TOYKa SBJIs-

eTcs eIUHCTBEHHON TOYKOW MUHUMYyMa Ha JaHHOM IIPOMEXYTKE.
Omeem: 0,5.

8. HaiiauTe Haubosblee 3HaYeHUE QYHKITNIH

y =4V2cosx+4x—n+4

T
Ha OTpesKe [0; 5] .
Pemrenue. HaiizieM Mpou3BOAHYIO JaHHON GYHKIIUN:
y' = —4v2sinx+4.

[TpousBozgHasa obpamaeTrcs B HyJlb, eCIIN

44/2sinx =4, T.e.sinx = i.

V2

T o T
OTpesky [0; 5] MPUHA/INIEKUT AMHCTBEHHBIH KOPEHb X = 7 TI0-

T
JIy4eHHOTO ypaBHeHUs. B Touke x = 7 TPOU3BOJHAA MEHACT 3HAK
C IUTI0CA HAa MUHYC, 3Ta TOYKA SIBJIAETCA €IMHCTBEHHOW TOYKOMU
MaKCMMyMa Ha JaHHOM OTpPe3Ke, M HauOOJIbIIEro 3HAYEHUs Ha
3TOM OTpe3Ke GYHKIIKS JOCTUTAaeT UMEHHO B 3TOU Touke. Haiizem
HauboJblIee 3HaYEHHE:
TT TT TT TT
y(z) = 4+v/2cos % +4- % —n+4, T.e.y(z) =8.
Omeaem: 8.

24



TpeHupoBoyHas pa6ora 10

T10.1. Haiigure f’ ( Sﬂ) eciamn
f(x) =2sinx+7cosx.

T10.2. HaiiguTe y’ (STTE), ecim
y(x) = 9v2sinx — 7tgx.

T10.3. Haiigute g’ (%) , €CIIN
g(x) =9tgx —8cosx.

T10.4. Haligure y’ (—37n), eciamn
y = 3cos7x.

T10.5. Haiigure f’ (l), ecnu

f)== sm(lSnx)

T10.6. Hatizute y’ (1%), ecau

y =22 tg(—ﬁ)
T10.7. Hatigure g (4%) ecIu
glx) = %
T10.8. Hatizute f’ (?rr) ecim
fo) = cissx'

T10.9. HatiguTe y’ (Z—Tg), ecimn
¥ (x) = sin? 7x — cos? 7x.

T10.10. Haiigure g’ (3—%), ecau

sin 24x
cos12x’

gl) =

25

T10.1

OTBeTHI:

T10.2

T10.3

T10.4

T10.5

T10.6

T10.7

T10.8

T10.9

T10.10

O6pa3sel HaUCAHUA:

z
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OTBeTHI:
TpeHupoBoyHasa pabora 11

T11.1 T11.1. Hatizute TOuKy MakcuMyma QYHKITUU

y = xsinx+cosx—3sinx+1,

MPUHAZJIEKAITYIO IPOMEXKYTKY (g ; n).

T11.2 T11.2. HaiiguTe Touky MUHUMyMa QyHKIIUN

y = (x—1,5)sinx +cos x,

MPUHAZJIEKAIYIO IIPOMEXKYTKY (O; g)

T11.3 T11.3. Hatigute TouyKy MakcumyMma GpyHKIIUN

y = (6—5x)sinx —5cosx+6,

MPUHAJJIEXKALTYI0 IPOMEXYTKY (O; %)

T11.4 T11.4. Haiizute TOUKy MUHUMYMa QYHKIUU

y =2cosx—(1—2x)sinx+1,

MPUHA/JIEXALYI0 IPOMEXYTKY (O; %)

T11.5 T11.5. Hatizute Touky MakcuMyMma QyHKIUN

y =2cosx — (5—2x)sinx+4,

[IPUHAJIEXKAITYI0 IPOMEXYTKY (% ; n).

T11.6 T11.6. HaiiguTte Touky MUHUMyMa QyHKIIUN

o 3 .
Y = xsinx-+cosx — 2 SI0X,

MPUHA/JIEXKALYI0 IPOMEXYTKY (O; g)

T11.7 T11.7. Haiizure TOUKy MakcuMyMa QyHKIIUU

y =sinx —4cosx —4xsinx+5,

MIPUHA/JIEXKALTYI0 IPOMEXYTKY (O; %)

O6pa3el] HAaITUCAHUS:

112/34/5/6/7/8/90-, 26




TpeHuposouHas paboma 11 OTBeTHI:

T11.8. HaifguTe Touky MUHUMyMa QyHKIIUU T11.8

y =3(x—1,25)sinx+3cosx+2,

IIPUHA/JIEXKALTYIO0 TPOMEKYTKY (O; g)

T11.9. HaiiguTte TOUKy MakcuMyMa QYHKIUU T11.9

y = (2—5x)sinx —5cosx+3,

MIPUHAJJIEXKALYI0 IPOMEXYTKY (O; %)

T11.10. HatiguTe ToyKy MUHUMyMa GyHKIIUN T11.10

y =4sinx+2(5—2x)cosx—7,

MIPUHA/JIEKALIYIO TIPOMEKYTKY (% ; n).

O6pa3er] HalTMCAHUS:

27 112/34/5/6/7/8/90-




OTBeTHI:

TpeHupoBouHasa pabora 12

yzZsinx—\/§x+§n+7

|
|
|
|
|
l
|
T12.1 | T12.1. HaiiauTe HauMeHbIIee 3HaUeHHe QYHKIHY
|
l ¥y =9++3m—3v3x—6cosx
l n
| Ha OTpesKe [0; 5] .
|
T12.2 i T12.2. Haiizute Haubosblee 3HaueHUe GYHKINU
|
! y=6sinx—%x+7
: 5T
| Ha OTpesKe [—?; 0] .
|
T12.3 ! T12.3. HalinuTe HauMeHbllee 3HaYeHNe GYHKIU
|
: yzScosx—%x+9
|
| 21
| HaoTpeske | === 0.
|
T12.4 I T12.4. HaiizuTe HaubonMblllee 3HaUYeHUEe QYHKIIUU
|
! y=9tgx—8x+7
: s
| Ha OoTpe3Ke [_Z; 0] .
|
T12.5 \  T12.5. HalizuTe HauMeHbIIee 3HaYeHre QYHKIUU
|
: y=4x—-5tgx—5n+4
i Ha oTpeske [3_7:5_7:]
: p 4 > 4 .
T12.6 | T12.6. Haiizure HaubobIIee 3HaYeHHE GYHKIUHI
|
! y=5tgx—4x+mn+9
i Ha oTpeske [—E'E]
: P 4° 4 |
T12.7 | T12.7. HaiiauTe HayMeHblIee 3HAaYECHIE byHKIMN
|
|
! yz?n—Zcosx—ﬁx—S
i =
! Ha OTpe3ke [0; E] .
|
T12.8 I T12.8. HaiizuTe Haubosblee 3HaYeHNE QYHKIUN
l
|
|
|
|
|

T
O6paser] HaIMCAHHUA: Ha OTpeske [0, §] .

112/34/5/6/7/8/90-, 28




TpeHuposouHasi paboma 12

T12.9. HaiiainTe HauMeHbIlIee 3HaYeHUe GYHKITUU
y =7sinx+8cosx—17x—18
T

Ha OTpe3Ke [—5; 0] .

T12.10. Haiigute Haubosblee 3HaYeHUE QyHKIUN

y =4sinx—5cosx+11x—13

3z
Ha OTpe3sKe [—7; 0] .

29

T12.9

OTBeTHI:

T12.10

O6pa3er] HalTMCAHUS:

z
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IMoka3aTenbHas PpyHKIUA.
Pemrenus 3aza4 9 u 10 AumarHOCTUYECKO PaGOTHI

9. Haiiiute TOYKy MakcuMyMma QyHKITUN
y = (2 =17x—17)e’ ™.

Pemrenue. CHavana HaleM MPOU3BOAHYIO JaHHON QYHKIIVH,
MIPYMEeHUB MIPaBWIO I BEIYMCIEHNUA [IPOU3BOAHON IIpOM3Beze-
HUA ABYX QyHKIIWIA:

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

J’/ =2x—17)e’ >+ (x2 —17x—=17) (—67_X),
H, cjiea0BaTe/lbHO,
y/ = —(X2—19x)e7_x, WIN y/ = _X(X—19)e7_x,

[TpousBogHasn obparaercs B HyIb npu X =0 u x = 19, npuuem
MEeHSET 3HaK C IUTIoca Ha MUHYC B Touke X = 19. OTa Touka U AB-
JIAeTCS e[MHCTBEHHOU TOYKOW MaKCUMyMa.

Omeem: 19.

10. Haiizute HanMeHblee 3HaYeHUe QYHKINU
y=(x- 13)e* 12

Ha otpeske [11; 13].

Pemntenue. CHavyasa HaiijleM IpPOU3BOZAHYIO JaHHON QYHKINH,
MIPYMEHUB [IPaBWIO I BBIYMC/IEHNA IIPOU3BOAHON IIpoM3Beze-
HUA ABYX QyHKIIHIA:

y' = (=13 T2+ (x —13) (e,

y/ — ex—12 + (X _ 13)ex—12’

u, ciezioBaTenbHO, y' = (x — 12)e* 12, B Touke x = 12 mpousBos-
Hag MeHdeT 3HaK ¢ MUHYyca Ha IUIIOC, 3Ta TOYKA ABJIAETCA eJVH-
CTBEHHOU TOYKOM MMHUMYMa Ha JJaHHOM OTpe3Ke, U HalMeHblIle-
ro 3HaYeHUA Ha 9TOM OTpe3Ke QyHKIINS JOCTUraeT UMEeHHO B 3TOU
Touke. HaiijemM HauMeHblllee 3HaUYeHUe:

y(12) = (12—-13)e!?712 = —1.

Omsem: —1.

30



TpeHupoBoyHas pabora 13

T13.1. Haiigure f'(2), eciu
_ 7
fO) =17
T13.2. Haiigure y'(—2), eciu
_ 2.5
~ In10"
T13.3. Haitgure f'(—6), eciu
_ 6
FO) =g
T13.4. Haiigute y'(—2), eciu
_9
Y = no
T13.5. Haiiaure f/(14), eciu
_7-67
fO =5
T13.6. Haiigure y’'(—2,5), ecu
y= er+5'
T13.7. Haiigute f/(—18), ecn
f) = (x+8)e T8,
T13.8. Haiigure f'(4), eciu
+3
fO0 =55
T13.9. Haitgure y’(2), eciu
733(—5
y= In7 °
T13.10. Hatigure y'(5), ecin
_153/15%
~ In15 °

31

T13.1

OTBeTHI:

T13.2

T13.3

T13.4

T13.5

T13.6

T13.7

T13.8

T13.9

T13.10

O6pa3sel HaUCAHUA:
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OTBeTHI:

TpenupoBouyHas pabora 14

}
}
}
}
}
}
|
T14.1 i T14.1. HaiizuTe TOUKy MUHUMyMa QyHKIAM
}
| y = (x> =5x+5)e* .
]
]
T14.2 i T14.2. HaiiauTe TouKy MakcuMyMa GyHKIUK
}
: y = (x?—8x+8)e 8.
}
}
T14.3 i T14.3. HaitauTe TOUKy MUHUMyMa QyHKIUH
}
' y = (x> —15x+15)e* 1,
[}
T14.4 i T14.4. Haiizure TOUKy MakcuMyMa GyHKIIUM
}
: y=(x+3)% ™
}
}
T14.5 i T14.5. HaiiaiuTe TOUKy MUHUMYMa QyHKI[N
}
| y=—(x—4)2% "
]
]
T14.6 | T14.6. Haiizute TouKy MakcuMyMa QyHKIAH
}
: y = (x—6)%""°.
}
}
T14.7 i T14.7. HaiiauTe TOYKy MUHUMyMa GyHKIAN
}
: y=(4—x)e>~.
}
}
T14.8 i T14.8. HaiiauTe TOYKy MakcuMyMa GpyHKI[UM
)
! y = (x—6)’ ™.
1
)
T14.9 i T14.9. Haiiaure TOYKY MUHUMyMa GYHKITAM
)
\ y = (x*—3)e" 3.
1
1
T14.10 i T14.10. HaiizuTe TOUKy Makcumyma QYHKIIAH
1
i y = (x4 2x+1)e
i
1
1
)
1
1
)
)
)

O6paser HaMCAHUA:

1234/5/6/7890-, 32




TpeHupoBo4yHas pabora 15

T15.1. HaliguTe HauMeHblllee 3HaYeHNE GYHKIINI
y =8+ (x—7)e"
Ha oTpeske [3;9].
T15.2. Haiigute Haubosblee 3HaYeHUE QYyHKIUU
y=(x—11)e*?*+13
Ha oTpeske [5; 15].
T15.3. Haligute HauMeHblIIlee 3HaYeHEe QYyHKIUU
y=5-—(x—3)e*>
Ha oTpeske [0; 7].
T15.4. Haiizure Haubosblee 3HaYeHNE GYHKITUN
y = (x—4)%e52
Ha otpeske [1; 3].
T15.5. HatizuTe HauMeHbIlee 3HaYeHHe GYHKITUN
y=2—(x—3)%"~
Ha oTpeske [4; 6].
T15.6. Haiigute Haubosblee 3HaYeHUE GYHKIIUA
Yy =6+ (x—7)%*"
Ha oTpeske [4; 6].
T15.7. Haiigute HauMeHbIee 3HaYeHNe QYHKIIUN
y=4—(x—4)3%2
Ha otpeske [1; 3].
T15.8. Haiigute Haubosblee 3HaYeHUE GYHKIIUA
y = (x—6)%""
Ha oTpe3ke [7; 9].
T15.9. HaiiguTe HauMeHblllee 3HaYeHUE GYHKITUU
y=(x?—=5x+5)3
Ha oTpeske [1; 5].
T15.10. Hatizute Haubonblee 3HaueHUEe GYHKIUK
y=0B-x*e!
Ha otpeske [0; 2].

33

T15.1

OTBeTHI:

T15.2

T15.3

T15.4

T15.5

T15.6

T15.7

T15.8

T15.9

T15.10

O6pa3sel HaUCAHUA:
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Jlorapumudeckas GyHKIUS.
Pemrenus 3aza4 11 u 12 AuarHoctTuyeckoii paboThI

11. Hafizute TouKy MUHUMyMa QyHKIIUN
y=x—5Inx.

Pemenue. ®yHkiusa onpegesnena Ha (0; +o0). Hatizem mpous-
BOJHYIO JaHHOW QYHKIINH:
xX—=35

/ _5 /7 _
y =1 o Tey =""".

[Tpou3BogHAs MEHSET 3HAK B €IUHCTBEHHOW TOYKE X =5, IpuyeM
3HAK MPOM3BOAHOM B 3TOUM TOYKE MEHSETCS ¢ MUHycCa Ha ILTIOC.
CrnezoBaTesbHO, 3Ta TOYKA U SABJISIETCS €IUHCTBEHHOM TOYKOM
MHHUMyMa JaHHOU QYyHKIIUH.

Omsem: 5.

12. Haiigute Haubosbliiee 3HaueHe GYyHKIAN
y=5-=7x+7In(x+3)

Ha oTpeske [—2,5; 0].
Pentenue. Haiiziem Ipou3BOHYIO ZaHHOM GYHKLINN:

7
/—_ [
y = 7+x+3’
T. €. 9
r_ _mX+2
Y= 7x+3'

[TpousBoAHAaA MeHsET 3HAK B €JMHCTBEHHOM TOYKe X = —2, MpH-
YeM 3HaK IIPOM3BOJHOM B 3TOM TOYKe MEHsEeTCs C IUIIoca Ha MU-
Hyc. DTa TOYKa SBJSETCA eIMHCTBEHHON TOYKOM MaKcUMyMa Ha
JaHHOM OTpe3Ke, U HauOOJIbIIETO 3HAYeHUS Ha 3TOM OTpe3Ke
GYHKIMSA ZOCTUTAaET UMEHHO B 3TOU Touke. Haiiziem Hambosnbinee
3HaYeHUe:

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

Omeem: 19.
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TpenupoBouHas paborta 16

T16.1. Haiigure f(7), ecimu

T16.2.

T16.3.

T16.4.

T16.5.

T16.6.

T16.7.

T16.8.

T16.9.

f(x) =28Inx.

Hatigure y'(—7), eciu

y =15In(x+10).

Hatizute f'(5), ecin

f(x) =1In(6x—5).

Hatigure y'(5), ecim

Haiigure f'(—4), ecin
f(x) =5x+4In(x+6).

Hatigure y'(5), ecm

y = 3xIn(x—4).

Hatigute f'(—2), ecin

flx) = 4x%In(x +3).

Hatigure f'(2), ecin
In(x—1)
f = x+2
Haiigure y'(3), ecimn
x2
y = 6x+logs(x+5) — 28In5"

T16.10. Haiigure y’(6), eciu

y= sz+%—6log7x.

35

T16.1

OTBeTHI:

T16.2

T16.3

T16.4

T16.5

T16.6

T16.7

T16.8

T16.9

T16.10

O6pa3sel HaUCAHUA:
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OTBeTHI:

TpenupoBoyHas pabora 17

}
}
}
}
}
}
|
T17.1 i T17.1. HaiizuTe TOUKy MakcuMyMa (yHKIUK
}
| y =2Inx—5x+7.
]
]
T17.2 i T17.2. HaiizuTe TOuKy MakcuMyMa GyHKIUK
}
' y =In(x—8)—x+5.
}
}
T17.3 i T17.3. HaiiauTe TOYKY MUHUMYMa QYHKIIUN
}
' y=x—In(x—7)+7.
[}
[}
T17.4 i T17.4. Haiizure TOYKy MakcuMyMa GyHKIIUM
}
: y =4In(x—3) —2x+3.
}
}
T17.5 i T17.5. HaiiauTe TouKy MUHUMYMa QyHKIUM
}
' y =2x—5In(x—7).
]
}
T17.6 | T17.6. Haiizute TOuKy MakcuMyMa QyHKIIUH
}
\ y = 18Inx —x2.
}
}
T17.7 | T17.7. Haiiaute TOuKy MUHMMyMa GyHKIUN
}
| y =2x—7In(x—8)+5.
}
}
T17.8 i T17.8. HaifauTe TOYKy MakcuMyMa GpyHKIUM
|
! y =In(x+5) —5x+5.
|
|
T17.9 i T17.9. Haiigute TOYKY MUHUMyMa GYHKITAM
|
! y = (x—3)?-8Inx.
|
|
T17.10 i T17.10. Haiigute TOUYKy MakcuMyma GyHKIUN
|
! y=6lnx—(x—2)2.
i
|
|
|
|
|
|
|

O6paser HaMCAHUA:
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TpeHupoBouHasa pabora 18

T18.1. HaifguTe HauMeHblIlee 3HaYeHe QyHKIIUU

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

T18.2. Haiizute Haubosbllee 3Ha4eHUEe QYHKIIUU

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

T18.3. Haiigure HanMeHblllee 3HaYeHUe GYHKIMHA

y = —x*+20x—18Ilnx Ha oTpeske [0,1;8,1].
T18.4. Hatizute Hanbonblilee 3HaueHUE QYHKIUK

y =7—7x+In(7x) Ha oTpeske [1—13, %]

T18.5. HaiiguTe HauMeHbIlee 3HaYeHUEe QYHKIIUU
y=x*>-2Inx+1 =Ha orpeske [0,3; 3,3].
T18.6. Hatizure Haubonbllee 3HaYeHUEe QYHKIINU

_ 1.1
y =1n(13x) —13x+13 Ha oTpe3ke [15, 11].

T18.7. HalizuTe HavMeHblllee 3HaueHUe GYyHKINU

1113

y =3x?—11x+5Inx+7 Ha oTpeske [— —]

12° 12
T18.8. Hatizure Hanbonbllee 3HaYeHUEe GYHKIUN
2 1.7
y =7—Inx+5x—2x" Ha oTpe3ke [5; 3] .

T18.9. Haiizute HauMeHbIllee 3Ha4eHUE QYHKINMU

y = 3x*>—10x+4Inx Ha orpeske [0,8;1,2].
T18.10. HaiiguTe HaubosbIee 3HaYeHNE GYHKITNU

y=3—x*+7x—5Ilnx Ha oTpeske [%, %]

37

T18.1

OTBeTHI:

T18.2

T18.3

T18.4

T18.5

T18.6

T18.7

T18.8

T18.9

T18.10

O6pa3er] HalTMCAHUS:
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OTBeTHI:

1.1

J11.2

1.3

J11.4

AL1.5

J1.6

2.7

/1.8

O6paser HaMCAHUA:

112/34/5/6/7/8/90-

JluarHoctudyeckasa pabora 1

J1.1. HaiiguTe TOYKy MUHUMYyMa GyHKIIUU

y=7+12x—x5.

[1.2. Halizute Haubosblee 3HauYeHuEe QYHKIIUN
y=x>-3x+4
Ha oTpeske [—2; 0].

[1.3. Haiigure TOYKy MakcuMyMa QpyHKI[AU

y= 1Y6+x+3.

[1.4. HalizuTe HauMeHbIllee 3HaueHHe QYHKIINU

_ .36
y—x+x

Ha oTpeske [1; 9].
J1.5. HaiiguTte TOUKy MUHUMYMa QYHKIUU
2 3
y=3x2- 2x+1.
J1.6. Hatizute Haubomblee 3HaUYeHEe QYHKIUU
y=3x— 2x%
Ha otpeske [0; 4].
J1.7. HatizuTe TOYKY MakcUMyMa QyHKITIH
y = (2x—3)cosx—2sinx+5,
IIpUHAaJAJIeXAallyi0 IPOMEXYTKY (O; %)
[1.8. Hailizure HauMeHblllee 3HaueHUe QYHKIIUU

y =6sinx—9x+5
3z
Ha OTpesKe [—7;0].
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Juaznocmuueckas paboma 1

J1.9. Halizure TOUKYy MUHUMyMa GYHKIINHI
y = (x—7)e".
[11.10. HaiiguTe Haubosnbiee 3HaYeHUEe GYHKIINU
y = (x _ 9)610—3(
Ha oTpe3ke [—11; 11].
[1.11. HatizuTe TOYKYy MakcuMyma QyHKITUU

y =Ilnx—2x.

[1.12. HaliguTe HauMeHblIIlee 3HaYeHe QpyHKIUU
y=4x—4Inx+5
Ha oTpeske [0,5;5,5].
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A1.9

OTBeTHI:

1111

O6pa3sel HaUCAHUA:
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OTBeTHI:

2.1

J12.2

A2.3

J12.4

J12.5

[2.6

J12.7

J12.8

2.9

O6pa3ser HaMCaHHUA:

1(2/34/5/6/78/90

JluarHocTudyeckasa padora 2

[2.1. Haiizute TOYKY MakcuMyMa GyHKIIMA

x3

y=5+4x—-7.

[12.2. HatizuTe Haubosblllee 3HaYeHNE QYHKITUU
y =x*—6x?

Ha otpeske [—3; 3].

[12.3. Hatizure TOYKY MUHUMYyMa QyHKITIH

y= %+x+49.

[12.4. Hatigute Haubosblilee 3HaUeHNE GYHKIINI
— s
y=x+,+t4
Ha oTpeske [—4; —1].
[2.5. Haiizute TOYKy MakcuMyMa GyHKIIMA
y = 5+18x — 4x>.
[12.6. Hatizute Haubonbllee 3HaueHUe GYHKIINHI
y=6x—xv/x+1
Ha oTpeske [9; 25].
[12.7. Halizute TOYKy MUHUMYyMa GYHKITUU
y = 5sinx —5(x—1) cosx+4,
IIpHHAaAJIeXAallyI0 IPOMEXYTKY (O; %)
[12.8. Hatizute Haubonblllee 3HaUeHUe GYHKIINHI
y =12cosx+6v3x—2vV3n+6
Ha OTpesKe [0; g] .

[2.9. Hatizure TOYKy MakcMyMa QpyHKIIMHI
y=(*—17x+17)e’ ™.
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JuaeHocmuueckas paboma 2

[12.10. Haiizute Haubosblnee 3HauyeHe GYHKINU
Y =4+ (x—5)et™*
Ha oTpeske [1; 8].
[2.11. HaiiguTe TOYKy MUHUMyMa QyHKIIAU
y=x—7Ilnx+6.

[2.12. Haiigure Hanbosbiee 3HaYeHre GYHKIIUA
y =5Inx—5x+7
Ha oTpeske [0,7; 1,7].
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OTBeTHI:

[2.10

12.11

712.12

O6pa3sel HaUCAHUA:
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OTBeTHI:

n3.1

A3.2

13.3

A3.4

3.5

3.6

3.7

A3.8

3.9

O6pa3ser HaUCAHUA:

1(2/34/5/6/78/90

JluarHocTU4Yeckasa pabora 3

[13.1. Haiigure TOYKy MUHUMyMa QyHKITAU

x3

y=3- 9x —7.
[13.2. Hatizure Haubonblee 3HaueHUEe QYHKIUU
y=9x*-x*

Ha otpeske [1; 10].
[13.3. Haiizure TOUYKy MakcuMyMa GyHKIIMA

y= %+x+9.

[13.4. HatiziuTe HauMeHblllee 3HaUeHNe GYHKINHI

— o 04
y—x+x +8

Ha oTpeske [4; 16].

[13.5. Haiigure TOYKy MakcumMyMa QpyHKITAU

y= 2+5x—%x\/3_<.

[13.6. Hatizure HauMeHblIlee 3HaUeHUEe QYHKIIUU
y=xvx—-12x+11
Ha oTpeske [36; 81].
[3.7. Hatizute TouKy MUHUMyMa GYHKITUN
y = 2cosx +sinx — xcos x,
MIPUHA/JIEXKALTYIO IIPOMEXKYTKY (g ; n).
[13.8. Hatizure Haubonblee 3HaueHUEe QYHKIUK

y =11lx—5cosx+2
T
Ha OTpesKe [—5;0].

[13.9. HatizuTre TOYKy MakcHMyMa QyHKITII
y = (x+8)e ™.
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JAuazHocmuueckas paboma 3

[13.10. Haiigute HauMeHbIIee 3HaYeHUE GYHKI[UU
y = (x+4)e*t

Ha oTpeske [—9; 9].

[3.11. Hatigute ToyKy MUHUMyMa QYHKIIUN
y =2x—5Inx+3.

[13.12. HaiiguTe Haubosbllee 3HaYeHUE QYyHKIUU
y =In(x+3)%-3x

Ha oTpeske [—2,5; 2,5].
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OTBeTHI:

[3.10

13.11

713.12

O6pa3sel HaUCAHUA:
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OTBeTHI:

4.1

4.2

4.3

J4.4

4.5

714.6

4.7

14.8

4.9

O6paser HaMCAHUA:

112/34/5/6/7/8/90-

JluarHocTudyeckasa pabora 4

[4.1. Hatizure TOYKY MakCHMyMa QyHKITIHN
y =x>—5x*+7x—5.
[4.2. Halizute HauMeHbIllee 3HaYeHNe QYHKINI
y=x>-3x>+2
Ha oTpeske [1;4].
[4.3. Hatizure TOYKy MakcuMyMa QpyHKIINHI

_ x*+4225
===

J14.4. Haiigute Haubosblee 3HaYeHUE QYHKITIH
_ x*425
X

Ha otpeske [—10; —1].

[4.5. Hatizute TOYKYy MUHUMyMa GYHKIIUN

y= %xg —3x+5.

J14.6. Haiigute Hauboblilee 3HaYeHEe QYHKINK
y=Q27-x)Vx

Ha oTpeske [1; 16].

[4.7. HaliguTe TOuKy MakcUMyMa GYyHKIIUN

y =3 —4sinx — (5—4x) cosx,

MIPUHAAJIEKAILYIO IIPOMEXYTKY (O; %)
[14.8. Halizute HauMeHblllee 3HaYeHNe QYHKINI
y =2sinx+7x—11
Ha otpeske [0; 371t].
[4.9. Halizute Touky MUHUMyMa GYHKIIUN
y = (x+5)e*>.
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JuaeHocmuueckas paboma 4

14.10. Hatizure Hanbonbllee 3HaueHUEe QYHKIUK
y=8-x)e"
Ha otpeske [3; 10].
[4.11. Haiigute TOUKy MakcuMyMa QyHKINU
y =In(x+2)—x+3.
[14.12. Haiizute HauMeHblllee 3HaueHe QYHKIIUU
y =2x—2In(x+3)+3

Ha oTpeske [—2,5;1].
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OTBeTHI:

[14.10

n4.11

A4.12

O6pa3sel HaUCAHUA:
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OTBeTHI:

As5.1

5.3

5.4

A5.5

5.7

5.8

A5.9

O6paser HaMCAHUA:

112/34/5/6/7/8/90-

JluarHocTU4Yeckasa pabora 5

J15.1. HaiiguTte TOUKy MUHUMYMa QYHKIUU
y=7+12x—x°.

5.2, Haiizute Haubosbllee 3HaueHuEe QYHKIUN
y=x>-3x+4

Ha oTpeske [—2; 0].
[15.3. Haiiure TOYKy MakcumMyMa QpyHKIAU

_ 16
Y= +x+3.
[5.4. Halizure HavMeHblllee 3HaueHUe QYHKINU
— 4 36
y=x+-

Ha otpeske [1; 9].
J15.5. HaiiguTte TOUKy MUHUMYMa QYHKIUK

2.3
y=3x>—2x+1

[15.6. Haiizute Haubonblee 3HaueHEe QYHKIIUU

W

y=3x—2x
Ha oTpeske [0; 4].
[5.7. Halizure TOYKy MakcuMyMa QyHKITIH

y = (2x—3)cosx—2sinx+5,
IIpUHAaAJIeXAallyI0 IPOMEXYTKY (O; %)
[15.8. Haiizute HauMeHbIllee 3Ha4eHUe QYHKITUU
y =6sinx—9x+5

Ha OTpe3Ke [—%T; 0] .
[15.9. Haiizure TOUKy MUHUMyMa GYHKIIIHI

y = (x—7)et.
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JuazHocmuueckas paboma 5

[15.10. HaiiguTe Haubosblee 3HaYeHUEe GYHKIIUU
y = (x—=9)e'™*

Ha oTpe3ke [—11; 11].

[5.11. HatizuTe TOYKYy MakcuMyMma QyHKITUU

y =Ilnx—2x.

[15.12. Haligute HauMeHblIIlee 3HaYeHne QyHKIUU
y=4x—4Ilnx+5
Ha oTpeske [0,5;5,5].
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OTBeTHI:
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O6pa3sel HaUCAHUA:

z

3

y

56

78

90




OTBeTHI:
§ 2. BpruuciieHre HAUOOJIBIIUX U HAUMEHbIITHUX

3HaYeHuI QYyHKIUH 6e3 MpuMeHeHUA
MIPOU3BOAHOM

JuarHocruyeckas pa60Ta

1. Hatizure HavMeHbIIee 3HaYeHNe QYHKIUN

y=1/2x—3++/3x—2.

2. Halizute Hanbosbllee 3HaUeHUE QYHKIIMU

y = logz(l—x—xz).

3. Hatigute Haubosblllee ¥ HaUMeHbIIIee 3HaYeHUA QYHKIUK

y =9—2.3" wmnaorpeske [—1;2].

4. HaiiguTte HamubosbIllee U HAVMeHblIlee 3HaYeHU QYHKITIH

y = 2sinx — cos 2x + cos® x.

5. Haiizure Haubosbliee 1 HAMMEHbIIIee 3HaYeHUS QYHKIIUU

__4x-1
YT 2 ox+2
6. Hatigute Haubosbiee 3HaYeHNE GYHKIINI
x*+1

YT a1
7. HaliinTe HauMeHblllee 3HaYeHUE GYHKITUU

y — 32x—1 +4' 33—2x.

8. Haiizute HauMeHbIllee 3HaueHHe QYHKIINU

y = |x%—x|+|x+1].

9. Hatigute Haubosbllee ¥ HaUMeEHbIIIee 3HaYeHUA QYHKINU

y = sin3x +cos3x — 2.

10. Haiizure HanMeHbllee 3HaYeHNe GYHKIMA

y= \/(X—3)2+1+\/(x—2)2+4.

11. HatizuTe Haubosbllnee 3HaYeHNEe QYyHKITUU

y=2x+V1-4x2

12. HaiiiuTe HauMeHbIIlee 3HaYeHUE QYHKIIUU

Vax* —3x*>+9— /4x* —8x2+9
J’ZIOgo,s( X )

Ha uHTepBae (0; ).

O6pa3el] HAaITUCAHUS:
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Memoduueckue pekomeHOayuu

MeToguyecKkre peKoMeHJaluu

ANTOPUTM HaXOXJEHUSA HauOONbIIEr0 M HAMMEHBIIIEr0 3HAYEHNE HEMPEPHIBHOM HA OT-
pe3ke OyHKIMU (KaK, BIPOYEM, U JI0OOH APYroi airopuTM) He ABISETCSI €JUHCTBEHHBIM
CrIoco60M pellleHus MpeAIoKeHHOM 3a7auu. MOXXHO, HallpuMep, UCCIeoBaTh GYHKIUIO Ha
MOHOTOHHOCTH Ha JaHHOM OTpe3Ke U, UCXOZASA U3 3TOT0 UCC/IeZOBAHMA, HAUTU HaubobIlee
Y HauMeHblllee 3Ha4eHus. Iyl TOro 4YToObl HalTU Hanbosblllee ¥ HAUMeHbIIIee 3HAYeHU
JIMHEHON WIM KBaZIpATUYHON (PYHKIIMM HA OTPE3Ke, BOBCE He 00s3aTeNbHO MPHUMEHATD
aJTOPUTM HcCCIef0BaHUA QYHKIIUU C IIOMOIIBIO POM3BOJHOM: JOCTATOYHO OIPAaHUYUTHCA
M3BECTHBIMH CBOMCTBaMU JIMHENHOMN U KBaZpaTuaHO! dyHKuMi. Jsa yHKinu y = —7x + 3
HaubOIBIINM U HAUMEHbIIUM 3HAaYeHUAMY Ha oTpe3ke [—1; 2] 6yayT COOTBETCTBEHHO YHC-
gay(—1)=10wu y(2) =—11, Tak kaK QpyHKIHs yObIBAET HA JAHHOM OTpe3Ke. [Ipu BEIYUCIIe-
HUY HaubOMBIIEr0 ¥ HAUMeHbIIero 3HaYeHui GyHKIuu y = x2 — 2x — 5 Ha orpeske [0; 7]
MOXKHO THOCTYIIUTH C/eAyroumuM obpazoM. Abcicca X, = 1 BepIIMHBI Tapabosbl, SBISIO-
meiica rpaduKOM KBaZpaTUYHON QyHKIMU y = x? — 2x — 5, NpUHAJIeXUT oTpesky [0; 7],
[I03TOMY HauMeHBIero 3HaYeHHsd 3Ta GYHKUMA JOCTUraeT B Touke X, = 1 (3T0 3HaueHUe:
y(1) =—6), a HauboJIBIIEr0 — B TOM U3 KOHIIOB oTpe3ka [0; 7], KoTophlii Haubosee yaaaeH
OT Xy, T. €. IIpX X =7 (9TO 3HAaYeHUe JIeTKO BBIYUCIUTD: ¥ (7) = 30).

Yrobrl HAaWiTH HambOJMbIIEe U HaMeHbIlee 3HaYeHUsa GyHKIMM y = 2sin3x + 1 Ha OT-
pe3ke [2000; 2011], AoCTATOYHO 3aMETUTh, UTO JJIMHA ZAHHOTO OTpe3Ka OoJbIlle Tepuoa
byHKIMY U, cleoBaTeNbHO, HauboJbIllee Y HauMeHbIllee 3HaYeHs Ha GYyHKIMY HaA JaH-
HOM OTpe3Ke PaBHBI COOTBETCTBEHHO 3 1 —1 — HauboIbIIEMY 1 HAMMEHbIIEMY 3HAYeHUAM
byHKIIMM Ha Bcell obnacTu ompegeneHudA. PelieHue 3a7a4ul ¢ IpUMeHEHUEM alrOpUTMa
B JAHHOM CJIy4ae OKQKEeTCs CYIleCTBEHHO Oojiee JOITUM U CJIOXKHBIM.

Hatizem Teneps HanboJIbIllee 3HaUEHNE HENTPEPBIBHOM Ha BCEll YUCITOBOM MPAMOM GyHK-
U

y =3|x+4|—11|x—5|+]2x—17] —5x —9.

3zech HYXKHO 0OpaTUTh BHUMaHHE HA TO, YTO IIPH X > 5 BTOPOM MOAY/Ib «PaCKpPBIBAETCS»
CO 3HAKOM «IUTIOC» U TPU JIIOOOM «PaCKPBITHH» OCTAJTBHBIX MOAYIEH KO3PPUITMEHT TP X
OyZieT OTpUIlaTeNbHBIM, TaK Kak +3 — 11 £ 2 — 5 < 0. AHaJOTUYHO TIpU X < 5 BTOPO#H MO-
ZYJIb «PACKPBIBAETCS» CO 3HAKOM «MUHYC», U TIPU JIIOO60M «PaCKPBITHN» OCTAIBHBIX MOZYJIEH
ko3¢ddULEEHT TTIPU X OYZAET MOMOXKUTETbHBIM, TaK Kak 3+ 11 +2 — 5> 0. 3HauyuT, rpadpuk
OYHKIMU COCTOUT M3 YacTed (OTPE3KOB WIIU JIy4el) mpsaMbIX y = k;x + b;, rae k; > 0 npu
x <5 wuk; <0 mpu x > 5. [JoaroMy Ha mpoMexyTke (—oo; 5] zaHHasg GYHKIMA BO3pACTaeT,
a Ha IPOMEKYTKe [5; 4+0) YOBIBaeT, ¥ CBOET0 HAaU6OIbIIETO 3HAYEHUS OHA IOCTUTAET B TOU-
Ke x =5. Jto 3Havyenue paBuo y(5) =3|5+4|—11|5—-5|+|2:-5—-17| —5-5—-9=0. Kiio-
YOM K PEIIEeHUIO 3TOH 3aZjaut TIOCTYKIIO TO, YTO MOZAYJIb K03ddUIIMeHTa IPU epEMEHHOM

49
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y OJHOTO U3 CcIaraeMbIX OKasasics Gosblile 060i KOMOUHAIUY CYMM U Pa3HOCTEH OCTalb-
HBIX TaKUX KO3GOUIIMEHTOB. DTO MO3BOIMWIO CAENTAaTh BEIBOJ O IPOMEXKYTKaX BO3pacTaHUsA
U yb6eiBaHUA OYHKIMU. B TOM ciydyae, eciu 3HAK Takoro KodbOUIMEHTa ONpeeseTcs
OZTHO3HAYHO, pellleHre MOXET OKa3aThCs ellle IIPoIIe.

[Tpexxile 4eM IepeXOoAuThb K CHCTEMATHYEeCKOMY H3JIOKEHUIO MeTO/IOB BBIYMCIEHUS
HauOOJBIINX M HAWUMEHBIINX 3HaYeHUN (QyHKIUU Oe3 NMpHMeHeHUs MPOU3BOJHOM, pac-
CMOTPHUM ellle OJAWH NpYUMep: HaliZleM HauMeHblllee W Haubojblilee 3HAUEHUS (QYHKIMH
y =2|x — 2|+ 3|x — 3|+ 4|x — 4|+ 5|x — 5| + 15x + 16 Ha oTpe3ke [0; 6]. 3ameTHM, YTO IIpU
JM060M «PaCKPBITUN» MOAY/IEH KO3OOUIIMEHT TP TepEMEHHOU OYAET MOIOKUTENBHBIM, TaK
Kak £2+£ 3+ 4+ 54 15 > 0. 3Hauurt, rpadpuk GyHKIMM COCTOUT U3 YacTel (OTPE3KOB WIN
Jydeit) mpsaMbIX Y = k;x + b;, tae k; > 0. CiepoBarenbHo, JaHHas QyHKIUA BO3pacTaeT Ha
BCEM YMCIOBOU MPSIMOM U, B YaCTHOCTH, Ha oTpe3ke [0; 6]. [loaTomy

i = = = :]_ .
?&lg]ly(x) y(0) =70, T[I(}%)]U’(x) y(6) =136
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IIpumenerue ceolicms Pynkuyuil. Pewerue 3adau 1—6 duazHocmuueckotil pabombst

IIpuMeHeHUEe CBOUCTB GyHKITU.
Pemrenne 3aza4 1—6 AuarHocTuyeckoil paboThl

MOHOTOHHOCTb U OrpaHU4Y€HHOCTbD

[Ipy BEIYUCIEHUY HAUOONBIINX U HAUMEHBIINX 3HAaUYE€HUN QYHKIIMH BO MHOTHX CTyda-
SIX MOXKHO 000MTHCh 6€3 TIpUMeHEeHUs MPOU3BOAHOMN, UCIONb3ys CBOMCTBA MOHOTOHHBIX U
OrpaHUYeHHBIX QYHKIUH.

IIpumep 1 (3azava 1 amarHocTUyeckoid pabotel). HailiuTe HavMeHbIlee 3HaYEeHHE
byHKIMM

y=+/2x—3+1/3x—2.

Pemennie. O6nacts onpegenenus ¢yuxuun: D(y) = [%, 00). JanHasa PyHKIUA ABIAET-
cs1 Bo3pacraromie Ha D (y) Kak cymMMa ZIByX Bo3pacraiomux GyHkui. [ToaTomy

y@=y(3) =13

Omeem: min y (x) =y(%) = %
IMpumep 2 (3azaua 2 guarHocTuyeckoii paboTwl). Hatiznte Haunbosblllee 3HaUYeHHE
byHKIIHM

y =log,(1—x—x?).

Pemrenne. Mimeem 1 —x — x% = % - (x + %)2 < % ®yuxkiua log, t ABNAETCA BOo3pacTalo-
mieii Ha cBoeil 06acTu onpeseenus, ostomy log, (1 —x —x?) <log, % Ha D(y), mpuiyem
3HaK PaBEeHCTBA JOCTUTAETCS IIPU X = — 5.
Omeem: max y(x) = y( ) log2 7

ITpumep 3. HaiiguTe Hambosblee ¥ HaMeHbllee 3HAYeHUs QyHKITIN

_ (%)sin(gcosx) .

T T T T T .
- £ 5 C0SX < 7, a Ha OTpe3Ke —355 byHKIMA sint ABAeTCA

Pemmenue. limeem —

)
/
N

BOSPaCTaIOIJ.IefI, IIO3TOMY

N|a

. TT . T .
sm(—i) < sm(a cosx) < sin

. 1\* "
T.e. —1< sm(g cos x) < 1. dyHkuua (5) AByIsgeTcs yorIBaroueil Ha R, ciie[oBaTeNbHO,

()< ()<=
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[Tpu atom y(x) = %, et cosx =1 & x=2nk, k€Z; y(x) =2, eciu cosx =—-1 &
& x=mn+2nn,nE€Z.

Omeem: max y (x) =2 gocTUraeTcs npu x =7 + 27n, n € Z; min y (x) = % JOCTUTaeTCs
npu x =2nk, k€ Z.
ITpumep 4. Haiigure Haubosblee 3HaYeHUE QYHKIIUN

y=1/5-2x—1/1-2x.

Peinenue. imeem

Y = (V5-2x—/1-2x)-

\/5—2x+\/1—2x: (5—2x)—(1—2x): 4
V5—2x+vV1-2x V5—2x+V1I—2x VJ5—2x++V1-2x"

Vmeem D(y) = (—00; %] u ¢ynkuua f(x) = v/5—2x + V1 —2x sBageTcs yGwiBaomiei
Ha (—00; %] (kak cymma ZByX yOBIBarOIIMX GyHKIIUI), clefoBaTeNbHO, f(Xx) = f (%) =2

pu x € (—00; %] [Moatomy dyHKIMS Yy (X) = ﬁ ABJAeTcA Bospacratomeii Ha D(y)

1

u y(x) si =2npu xeD(y).
7(3)

2
Omeem: maxy(x) =y (%) =2.
IMpumep 5. Haiigute HaubosbIlee 3HaYeHUE BEIpAKEHUS
z = sin® x +cos® y +cos’ x +sin’ y.

Pemenwne. Mimeem: sin® x <sin? x, cos® y < cos? y, cos” x < cos? x, sin’ y <sin? y, moato-
My 2 < sin® x + cos? y + cos? x + sin? y = 2, IpuYeM 3HaK paBeHCTBA JOCTUTAETCH, JUIIb
ecu

_SiI'lXZO, SiI‘lXZO,
sinx =1, cosx =1,
sin® x = sin? x, Fcosx = 0, sinx = 1, x=27n, né€lz,
VI
cos’ x = cos? x, cosx =1, cosx = 0, X = §+2”k’ k ez,
=1 s 00 =

sin’” y = sin® x, siny =0, { siny =0, y=2nl, lez,
cos® y = cos®x [ siny =1, cosy =1, y = g—i—ZTcm, m € Z.

[cosy =0, siny =1,

| cosy =1 | | cosy =0

(Bcero 4 cepuu nap peleHuit.)
Omeem: maxz(x,y) =2.
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3aMeHa IlepeMeHHOMU

VHorga Haubosblllee U HaUMeHblIllee 3HAUeHUs QYHKIIMU MOXXHO BBIYHCIUTH, UCIIOIb-
3ys MOAXOAALIYIO 3aMeHy nepeMeHHOU. HaliieMm, HanpuMep, Haubosbllee ¥ HauMeHbIee
3HaueHuA QyHKIUHU y = cos2Xx + sinx Ha orpeske [0; n]. Bocmonb3oBaBmucy GopMyIon
ZIBOMHOTO apryMeHTa, TIOJy4UM, 9To y = —2sin? x + sinx + 1. [TycTs sinx =t. ITo ycloBHIO
x €[0; 7], moatomy t € [0; 1]. Takum obpa3om, 3aZia4a CBOAUTCA K OTHICKAHUIO HauboJIbIIIe-
ro ¥ HaUMEHBIIero 3HaYeHUH KBaZpaTUYHOH ¢yHKIMu y = —2t% +t + 1 Ha oTpeske [0; 1].
I'padukoM 3Toi GyHKIMU ABIsAETCA Mapabonia, BETBU KOTOPOU HampaBieHbl BHU3. AbcIiuicca

1
BepILIMHBI Tapaboibl t, = - NpuHaIexuT orpesky [0; 1]. IlosTomy Haubosbllee 3HaYeHHE
074

AOCTUTAeTCA B TOUKE t,, a HAMMeHbIIlee — B TOM M3 KOHIIOB OTp€e3Ka [O, 1], KOTOPLII‘/JI Hau-
6osee yAaneH OT TOYKHU ¢, T. €.

= l _2 i = =
Igg;agy(t)—y(dr)—s, miny (@ =y =0.

COOTBETCTBYIOIIE 3HAYEHNA X HAXO[ATCA U3 YpaBHEHUM sin x = % u sin x =1 npu ycioBUn
x€[0; m].

AHAJIOTUYHO HAXOX/eHHe MHOMKeCTBAa 3HAaueHWH QyHKIMU y = 5cos?x — 3cosx + 1
CBOAMTCA K HAXOXEHWIO MHOXKECTBAa 3HaueHMit gyHKuuu f(t) = 5t> — 3t + 1 Ha oTpes-
ke [—1; 1]. Haubonblllee ¥ HauMeHblllee 3HaYeHUsA GYHKIUU f(t) JOCTUTAIOTCA B TOUKaX
t=-1u t=0,3 cooTBeTcTBeHHO U paBHHl f(—1)=9 u f(0,3) = 0,55. Takum obpazom,
MHOKeCTBOM 3Ha4eHUH GyHKIMHU ¥ =5 cos? x — 3 cos x + 1 ABngeTca oTpesok [0,55; 9].

Boob1ie, ¢ moMOIIbI0 NMOAXOAALIEH 3aMeHBl IlepeMeHHOH pellleHre MHOTHX 3aJad Ha
BBIYMC/IEHNe HAaNOOMBIINX ¥ HAMMEHBIINX 3HAYeHUH QYHKIIUN MOXKET OBITh CBEJEHO K HC-
CJIeZIOBaHUIO KBaZIpaTHOI'O TpeXwieHa Ha HEKOTOPOM IIPOMEKYTKE.

IMpumep 6 (3agavya 3 AuarHOCTHUYeCcKo¥ paboThl). HatizuTe Haubosblllee U HaUMEHb-
Ilee 3HaUYeHUA GyHKUUU y = 9* — 2 3* Ha oTpeske [—1; 2].
1
Pemrenne. ITycts t = 3. Ilo ycnoBuio —1 < x < 2, moaToMy 3 <t<9, y=t>-2t.
TakuM 06pa3oM, pelleHHe 33Jaud CBOAUTCS K BBIYHMCIEHHIO HAUOOMBIIEr0 W HAaNMEHb-
. . 1
mero 3HadeHuil kBaZipaTWuHol ¢yHkIuM f(t) = t> — 2t Ha oTpeske [5 ; 9]. BeTBu na-
pabosbl, sBistolieiics rpadukoM 3ToN (GYHKIIMM HalpaBJeHBl BBepX, a abciucca Bep-
IIUHBL ty, = 1 IpUHAAJIEKUT OTPE3KY [%, 9], nosaToMy min y(t) =y(1) = -1, a mak-
1.
3
cUMajbHOE 3HayeHUe JOCTUTaeTCs Ha TOM KOHIle OTpe3Ka, KOTOpBIM Haubosee yaaieH
OT ty, T.e. max f(t) = f(9) =63. Ecsiu t =1, To x=0; ecmu t =9, To x = 2. [loaTomy
1.
3
max y(x)=y(2)=63, min y(x)=y(0)=-1.
max y (x) =y (2) min y (x) =y (0)
Omeem: [mlaéc] y()=y(2)=63, [mlirzll y@)=y(0)=-1.

53



§ 2. BuluucieHue HaUbObUWIUX U HAUMEHbLUUX 3HAUeHUTl 6e3 Npou38o0HOL

Ipumep 7 (3azava 4 guarHocTuveckoi pabotel). Haiiznte Haubosblllee U HAUMEHb-
Ilee 3HaYeHUA QyHKIIUU

¥y = 2sinx — cos 2x + cos> x.

Pemrenwue. Vcrombaysa GpopMyiel cos 2x = 1 — 2sin? x, cos? x = 1 — sin? x, momy4aem, 4To
y= sin? x + 2sinx. IIycte t =sinx, —1 <t < 1. Torma pemieHue 3afadyul CBOAUTCA K BHI-
9UC/IeHUIO HaubOoNIbIIero ¥ HaMMeHbIIero 3HadYeHUi KBaJpaTudHoi yHKuun y = t2 + 2t
Ha otpe3ke [—1; 1]. IIycTh t,— abcurcca BEepUIMHBI Mapabosbl ABJAIOMIElcs TpadruKoM
dyuxmuu f(t) =% + 2t, ty=—1, BeTBM Mapabosbl HAlpaB/IeHHl BBEPX U, CIeJ0BATENbHO,
Ha [—1; 1] dynximsa f(t) =t + 2t BospacTaer. [ToaToMy

[I_Illi;rll]f(t) =f=D=-1, [rglﬁﬁf(t) = f(1) =3.

Ecmu t=—1, To sinx=—1 < x=—§+27‘cn, neZ.Ecmt=1, To sinx=1 <& x=%+27'ck,
keZ.
Omeem: mRax y(x) =3 gocTuraeTcs Mpu x = % +2nk, keZ, ijn y(x) =—1 mocturaercs

npu x:—§+2nn, nez.

IMpumep 8. HaiiguTe Havbosblllee M HAMMeHbIIIee 3HaYeHUS GYHKITUH Yy =6+/2x —3—2x
Ha oTpeske [2; 8].
Pemenwe. ITycTs t = +/2x — 3. TTo yenosmio 2 < x < 8, mostomy 1 <t < /13. [Tpu sTom
2x=t2+3, T.e.
y=6t—t>—3=—t>+6t—3.

TakuM 06pa3oM, 3aZjauya CBOAUTCS K BBHIYMCIEHUIO HAUOOJBIIErO0 U HaMEHBIIEro 3Have-
HUI KBaspaTHuHOW ¢yHkumu f(t) = —t> 4+ 6t — 3 Ha oTpeske [1;v/13]. I'padukom sToii
byHKIIMN ABIsgeTcA mapabosna, BeTBU KOTOPOM HallpaBieHbI BHU3, abcIyicca t, BEPUIMHEL
napa6orsl pasHa 3. Tak Kax to € [1; v/13], nonydaewm, 4ro
max f(t)=f(3)=6
[1;V13] ’
a HavVMeHblllee 3Ha4eHVe JOCTUrAaeTCs: B TOM M3 KOHLOB oTpeska [ 1; v/13], koTopslit Hau-
Gosee yzaaeH OT t, T.€.
min f(t) = f(1) =2.
[1;¥/13]
243
Ecm t=3, To x= + =6;ecmt=1,T0 x=2.
Omeem: r[nirlly(x) =y(2)=2, r[na)]<y(x) =y(6)=6.
2;8 2;8

IMpumep 9. HaiiguTe HaubosbIllee U HAUMEHbIIIee 3HAUeHUs QYHKIIIHI

y = cosx+4+/2—cosx — 6.
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Pemenme. I1ycts t = v 2 — cos x. Torza
1<t< V3, cosx=2-t%
y=2—-t>+4t—6=—t>+4t—4=—(t—2)%
PelileHrie 3aZjauul CBEJIOCh K BHIYMCIEHHUIO HAaMOOBIIEr0 ¥ HAMMEHbIIIETO 3HAYEHUH KBaZipa-
TaHOM GyHKuMu f(t) = —(t — 2)? Ha otpeske [1; v/3]. 'padurom 310i dyHKIMYU ABAAETCA
mapabosia, BETBM KOTOPOHM HarpaBieHbl BHU3. AGcLycca t, BEpPUIMHbBI Mapabosibl paBHa 2,

T.e. to > /3. oatomy Ha [1; v3] dyHkuma f(t) = —(t — 2)? aABAsAeTCA Bo3pacTaroweil.
CiegoBaTebHO,

min f(6) = y(1) = -1, max f(t) = y(v3) =—(v3-2)>=4V3-7.
[1;v3] [1;v3]

Ecmmt=1,Tocosx=1 & x=2nn, n€Z. Eum t=+/3, 10 cosx=—-1 & x=mn+ 271k,
kez.

Omaesem: rr%ny(x) = —1 gocturaercsa npu x =27n, n € Z; mRaxy(x) =4+/3 — 7 gocTura-
erca npu x =n + 21k, k€ Z.

ITpumep 10. HaliznTe HavMeHbIlIee U HaubobIlee 3HAYEHUA PYHKIUU
¥ = 4x+6|x—2|—x? Ha orpe3ke [—1; 3].
Pemrenue. Mimeem
y=—0*—4x+4-4+6|x—2| = —(x—2)*+6|x —2|+4.

Tak kak a’ = |a|?>, MoxeM 3amucath y = —|x — 2|2 + 6|x — 2| + 4. IIycTb t = |x — 2|. Tlo
yenosuio —1 < x < 3, moatomy O < t < 3. IIpu atoM y = —t2 + 6t + 4, u 3ajaya CBO-
JUTCS K BBIYMCIEHUIO HAaUOOMBIIEr0 U HaMMEHbBIEro 3HaYeHUH KBaZpaTUIHON GYHKIIUU
f(t) =—t>+ 6t + 4 Ha orpeske [0; 3]. 'paduxoM aToit GyHKIMHU ABIAETCA Tapabona, BETBU
KOTOPOM HampaBJieHbl BHU3, abclycca t, BepIIUHBI paBHa 3. IToaTomy Ha oTpeske [0; 3]
dynxima f(t) = —t?+ 6t + 4 Bo3pacTaer, U, cie0BaTENbHO,

1[101;13r]1f(t) = f(0) =4, 1[13%§<f(t) = f(3) =13.

x=-1

" H e[-1;3],
=5 0 TIO YCJIOBUIO X € [ 1

Ecmt=0,T0 x=2. Ecmu t=3, 10 |[x — 2| =3 & |:

IIO3TOMY OCTAa€TCA TOJIbKO 3HAYE€EHHNE X = —1.
Omeem: min yx)=y(2)=4, max Yy =y(-1)=13.

CﬂeayeT OTMETUTD, YTO 3aM€Ha HepeMEHHOﬁ MOXET CYIIECTBEHHO YIIPDOCTUTDL PEIICHUE
3aJa4yy U B TE€X Clydadx, Korjga 6e3 IIpUMEHEHUA HpOHBBOﬂHOﬁ 000MUTHCH YK€ HEBO3MOXKHO.
TaK, BBIYMCJIEHNE HAMOOJIBIIEr0 ¥ HAMMEHbIIEro 3HAYEHUH (bYHKHI/II/I Y = C0osx sin 2x Ha
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mw. T o .
oTpe3ke [—5; 5] C IIOMOIIBIO 3aMeHBI ITlepeMeHHOU t = sin X MOXKHO CBeCTU K BBIYHCIIE-
HUIO HauOOMBIIEro ¥ HAaMMeHbIIero 3HaYeHui GyHKIMHU z = 2t — 2t> Ha oTpeske [—1;1].
U B TOM, ¥ B ApyroM ciy4dae Hy>KHO HCIOJIb30BaTh CTAHAAPTHBIN aJrOpUTM BbIUHCIEHUA
HaubOBIIETO Y HAMMEHBIIETO 3HaUYeHU QYHKITNH, 3a[aHHON Ha OTpe3Ke, HO i PyHKIINHU

2 =2t — 2t° BBIUMCITeHUA OGyayT CyLIECTBEHHO IPOIIIE.

HcciegoBaHue MHOXKeCTBa 3Ha4YeHUM (l)YHKI.II/II/I

B HEKOTOPHBIX CAy4asx HalTH Haubosblee (HauMeHbllee) 3HaueHre GyHKIUU y = f (x)
yZaeTcsi, UCCIeI0BaB MPU MTOMOIIY 3JeMEHTapHbIX TPUEMOB MHOXKECTBO 3HAYEeHUN QyHK-
IIUU. B TaKUX caydasx 3aBUCUMOCTD ¥ = f (X) pacCMaTpUBAIOT KaK YpaBHEHUE OTHOCHUTEIb-
HO TIEpEMEHHON X C MapaMeTpPOM Y W HaxXoAAT Haubosbllee (HauMeHbIIee) 3HAUYEHUE Y,
IIpU KOTOPOM 3TO YpaBHEHUE UMeeT pelleHU .

IMpumep 11 (3agava 5 AuarHocTHYecKoM paboThl). HatizuTe Haubombliiee 1 HAUMEHb-
Ilee 3HaYeHUA QyHKIIUU

4x—1
o io- €y
xX*—2x+2

Pertterue. Obnacth onpezenenus gyukiuu: D(y) =R. Paccmorpum (1) Kak ypaBHeHUE
OTHOCHUTEIFHO TTIEPEMEHHON X C TTapaMeTPOM Y, TIEPEINCaB ero B BU/IE

yx*=2(y +2)x+2y+1=0. )

y:

. 1
Ecmu y =0, To ypaBHeHue (2) cTaHOBUTCA JUHENWHBIM. [Ipu aTOM X = e ITycte Temepb

y #0. YpaBHeHue (2) uMeeT pelleHHUs B TOM U TOJbKO B TOM CJIydae, €CJI €ro AUCKpU-

MuHaHT D HeoTpunateneH. Haiizem % =(y+2?-yQy+1)=-y>+3y+4=0, T.e.
¥2 =3y —4<0 & —1<y<4. Takum obpazom, miny = —1, max y =4. [Tpu 3ToM D =0

+2
x= yT Ecm y=—-1,T0 x=-1; eciit y =4, TO x = %
Omeem: miny(x)=y(-1)=-1; maxy(x) =y (%) =4.
IMpumep 12 (3agava 6 guarHocTUdeckoil pabotel). Haiizure Hambosbllee 3HaYEHUE

dyHKIMH
o x2+1
YT i tx+1 3)

Pemenue. O6mactb onpegenenusa ¢pyuknmu: D(y) =R. PaccMoTpuM (3) KaK ypaBHeHUE
¢ IepeMeHHOH X U ITapaMeTpoM Y, llepelrcas ero B BUZe

QCy—-Dx*+yx+y—-1=0. 4

1 " 1
Ilpn y = 5 YPaBHEHHE (4) craHoBUTCA TMHEHHEIM. B aToM cirydae x = 1. ITycTb y # 5 Ypas-
HeHUe (4) MeeT pellleHus B TOM U TOJIbKO TOM ciydae, ecnu 0 < D, rae D — AMCKpUMUHAHT
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3TOro ypaBHeHud, paBHbIH y2 —4(2y —1)(y — 1) =—7y2+ 12y — 4. imeem D > 0, eciiut

7y?—12y+4 <0 &

6—2v2
—— =<K <
7 \y\

6+22
=

Y

6+2v2 1 6+2v2 _
7 22y -1y’

OueBUZHO, YTO - >3 [TosTomy maxy =

T. €.

.INpustom D=0u x =

__3+V2 . BHVGE-4VD) 5
54442 (5+4v2)(5-4v2) '

6+2+2
—

Omeem: maxy (x)=y(1—v2)=

OTMeTHM, YTO HCIIOIB30BATh JAHHBIA MeTOZ LielecooOpa3Ho B TOM CiIy4ae, eCIv IIOJy-
YeHHOe ypaBHEHUe C IapaMeTpOM y MMeeT JOCTAaTOYHO NIPOCTON BU/, (HalpuMep, ABIAeTCA
KBaZ[paTHbIM OTHOCUTEJIBHO X).

ITpumep 13 (3azava 12 guarHocTudeckor pabotsl). HaliauTe Haubosblllee U HAUMEHb-
ee 3HaYeHUsA GYHKIIUA

4x -9
y = 5x2—6x+10

Pemtenue. [TycTb t = % Haiizem MHOXecTBO 3Ha4eHUM GYHKIUHA t. [Ijid 9TOTO

paccMOTpUM ypaBHeHUe
tx*—2(3t+2)x+10t+9 = 0. 5)
[Ipu t =0 ypaBHeHUe (5) cTaHOBUTCS JUHEWHBIM. [Ipu aTOM X = % [Myctb t # 0. Toraa

D

ypaBHeHUe (5) MMeeT pelleHus B TOM U TOJBKO TOM CJIydae, eCiu 7 =0, roae D — auc-

KPUMHUHAHT 3TOro ypaBHeHHs. Hatizem % =Bt+2)?2—t(10t+9)=—t>+3t+ 4. [Moatomy

%20 & t2—3t—4<0 & —1<t<4. Takum obpasom, maxt(x) =4, mint(x) =—1. IIpu
D 3t+2
3TOM Z=OI/IX=

BoO3pacTarlad, moatoMy 5 1 <5/ <5% T.e.

.Ecm t=4, o x= %; ecmn t=—1, To x=1. Jlanee, pyHKuusa 5" —

; _ _1 — (7 =
rriény(x) =y = s> mRaxy(x) = y(z) = 625.

o _ _1 —v(7\ =
Omeem: rr%[ény(x) =y()= s mRaxy(x) —y(z) =625.
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OTBeTHI:

TpenupoBoyHas pabora 1

}
}
}
}
}
}
|

T1.1 i TL1. HaiiauTe HauMeHbIee Ha oTpe3ke [1; 64] 3HaueHMe yHK-
|
E y=2Y%43V¥ 44
}

T1.2 E T1.2. Hatizure Haubonbliee 3HaueHUEe QYHKIIUU
| _ 4x+1
! Y= g3
}

T1.3 E T1.3. HailizuTe HauMeHblllee 3HaueHEe QYHKIIUU
[}
| ¥y =V x%2+6x+25.
}
}

T1.4 i TL.4. Haiizute Hau6omblnee 3HaYeHNe GyHKIAN
}
' y = 3sin® x + 2sin® x + sin x + 1.
}
}

T1.5 i TL.5. HaiizuTe HanbosmbIee 3HaYeHHUE byHKIHUN
]
E y = g3+4x—4x?
}

T1.6 E T1.6. HaliziuTe HauMeHbIllee 3HaueHUE QYHKITUU
E y = log5(9x2 —12x+29).
|

T1.7 i TL7. HaiiauTe HanGo/bIIee 3HAYCHITE byHKIIIN
|
|
' y=vx+8—+/x-8.
|
|

T1.8 | T1.8. HalizuTe HauMeHblllee 3HaUYeHHe QyHKIUU
|
! _ 4’ +4x+7
! 4x?+4x+3’
|

T1.9 i TL9. HaiizuTe HauGonbliiee 3HaYeHKe byHKIIUN
|
| y =cos’x —sinx+1.
|
|

T1.10 | T1.10. HaiizuTe HauMeHbIIee Ha otpeske [5; 10] 3HaueHne PyHK-
| Iy
|
! y =log s(x—44/x—2+5).
|

Obpaser HamyucaHus: '
1(2/3/4/5/6/7/8/90-, 58




TpeHupoBo4yHasa paborta 2

T2.1. Hatizute Haubonblee 3HaueHUEe QYHKINU
y=48x—x2-7.

T2.2. HaiiguTe HauMeHblllee 3HaYeHUE QYHKITU

_2x*—16x+14
2x2—4x+5 °

T2.3. HalizuTe HauMeHbIllee 3HaYeHUEe QYHKIUN

y=2-9"-3"t1 41,

T2.4. HaliguTe HauMeHblllee 3HaYeHUEe GYHKITUU

_ 1
VT Vax 3 a7

T2.5. Hatizure Haubosnbliee 3HavYeHe QYHKIIUN
y=4/2x2—1—4x2

T2.6. Haiigute Haubosblilee 3HaYeHrEe QYHKIINH

6

y = 8x> —x° mHa oTtpeske [1; 7].

T2.7. HaiiguTe Haubosbllee 3HaYeHHe GYHKIUU
y=4/2lgx—1-1gx.

T2.8. HatizuTe HavMeHbIllee Ha oTpe3ke [1; 6] 3HayeHUe (yHK-
U

y=7|x—3|—2|x+5|—|4x—3|+5.

T2.9. Haiigute Haubosblllee Ha oTpe3ke [—2; 5] 3HaYeHMe QYHK-
Iy

y =|5x—4|+]|4x—5/—10x—11.

T2.10. Hatizure HauMeHblIlee 3HaUeHUe QYHKIUU

y = logo,25 (2 4+2x+5)+ log, 2 =2x+7).

OTBeTHI:

T2.1

T2.2

T2.3

T2.4

T2.5

T2.6

T2.7

T2.8

T2.9

T2.10

O6pa3sel HaUCAHUA:
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IIpumenerue cmanoapmHosix HepaseHcma. Pewenue 3adau 7—I12 duazHocmuueckoil padomol

IIpuMeHeHUe CTaHAAPTHBIX HEPABEHCTB.
PemeHue 3aia4 7—12 AuarHoCTUYECKO# pabOThI

HepaBenctso Kouu 719 AByX umncern

HanomHuM, 9To 2711 TF0OBIX IBYX HEOTPHUIATENBHBIX YHCE d U b clipaBeinBO HepaBeH-
CTBO, Ha3bIBaeMoOe HepaBeHCTBOM MeX/Y CpeHUM aprdMeTHUeCKIM U CpeJHUM reoMeTpH-
YeCcKHUM 3TUX urces (HepaBeHCTBO Komn):

2 > Vab ©

(cpe,aHee apI/IQJMETI/I‘IeCKOC ABYX HEOTPHULIATEJIbHBIX YMCEJI HE MEHbIIE X CPEAHEr0 reOMeET-

pHYecKoro). To HePaBEHCTBO JIETKO NIOy4YUTh U3 O4eBUAHOTO HepaseHcTBa (v/a — v/b) ’>0,
BBHITIOJIHUB BO3BeZleHUe B KBaZpaT U llepeHecs KBaJpaTHHIM KOPeHb B IPaBYIO YacTb. 3HAK
paBeHcTBa B popMmyse (6) focTUTaeTca B TOM U TOJIBKO TOM cy4ae, Korja a =b.

BaxHBIM cyleZicTBHEM HepaBeHCTBa Komru sBisieTcs ciefyomee: Jid JTIOOBIX ITOJOXKU-
TeTBHBIX YHCesl d ¥ b 1 JI060r0 OTIMYHOTO OT HyJIS JeHCTBUTEIBHOT'O YHCIA t BEIIOTHAETCS
HEpaBeHCTBO

at+§( > 21/ab, @

b b
IpUYeM 3HAK PaBEHCTBA JOCTUIAETCA B TOM U TOIBKO TOM C/ydae, KOrja at =, T.e. t? = pE
Jlokaxem HepaBeHCTBO (7). [Tycth t > 0. Torza B cuiry HepaBeHCTBa (6) numeeM

b b
at+?22 at-,
T.e
at+% = 24/ab muput > 0. (8

/b
3HaK paBeHCTBA JOCTUTAETCH, eCJIU t = e
ITycts t < 0. Torma —t >0 u B cuIy HepaBeHCTBA (8) nMeeM

a(—t)—l—(_—l)t)?z\/ab = at+%$—2 ab mput <O. @

b
3HaK PaBEeHCTBA JAOCTUTAETCA, €CIIU = —1/ PE HepaseHctBa (8) u (9) MOXXHO 06BEAUHUTD
B OZIHO HepaBeHCTBO (7).

IMpumep 14 (3azaua 7 AuarHocTUYECKOM paboThl). HaiiuTe HavMeHbIllee 3HaUYeHHE
byHKIIMH
y — 32.7(—1 +4.33—2X.
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IIpumenerue cmaHOapmHosix HepageHcma. Pelenue 3adau 7—I12 duazHocmuueckotl pabomol

Pemenue. Tak kak uvciaa 3° u 4 - 3% MONOKWUTENbHBIE TIPU JIIOOBIX A€HACTBUTEIbHBIX
3HaUeHUAX t U g, IPUMEHUB HEPaBeHCTBO (6), MOIyIuM

y =321 4 4.332 2\/32x—1 .4.33-2x — 2\/32,4 —19.
Takum ob6pazom, y(x) = 12 mpu 1r060M JEHCTBUTETEHOM X, IPUYEM 3HAK PAaBEHCTBA

JOCTUTAeTCs, JIUIIb €CIn

32X—1 — 4.33—2)( = 34X—4 — 4 o x = 4+10g34

7

4+log, 4
) =12,
IMpumep 15. Hatizure Haubonblee 3HaUeHUE QYHKIIUK

Omeem: rriény(x) :y(

_4.@ HAa MHTEDB (_m.l)
y = 1 a epBaje 55 )
Penienue.
X =x+1 _ 4x*—4x+4 _ 2x—1*+3 3
Y=4"T0rT1 T ax—1 — -1 "l

< 0. Bocnone3yemcst HepaBeHCTBOM (7) z1s

1
ITo ycmoBuio x < 5, MO3TOMY 2x —1<0n 2x3_ 1

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

IIprUYEM 3HAK paBE€HCTBA AOCTUTa€TCA TOTZIAa U TOJIBKO TOT/Za, Korga

o 3
{2x—1— orE

2x—1 < 0.
U3 mociefHe CHCTEMBI HAXOAMM X = 1 _2‘@.
Omeem: max) y(x) :y(l _Zﬁ) =—2+/3.
—eo- 1
22

ITpumep 16. Haiizute HauMeHbIlee 3Ha4eHUE QYHKITUU

- Asir'x a MHTepBaJe (En' HTE)
= 2sinx—1 1@ MHTEpBAT 6 6 )

Pemenue.

_ 4sin’x—1+1 _ (@sinx—1D@sinx+1)+1
T 2sinx—-1 2sinx—1 o

_ 1
2sinx —1

= 251nx—1+;+2

=2sinx+1+ snx—1 T2
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IIpumenerue cmanoapmHosix HepaseHcma. Pewenue 3adau 7—I12 duazHocmuueckoil padomol

[To ycnoButo %7‘: <x< %7‘:, T.€. % +2n<x< %n—i—Zn, a 3HA4MT, Ssin x > % Bocmonb-

3yemcs HepaBeHCTBOM (7) A ciydas t > 0:

1

2sinx—1 t2=4

+2>2¢@gnx—n¢ﬁ1

y =2sinx—1+ Tsnr—1

Takum o6pa3oMm, y = 4, mpudyeM 3HAK PaBEHCTBA JOCTUTAETCS TOTZA U TOJIBKO TOTAA,
Korza

& sinx = 1.

{ (2sinx—1)? =1,

inx > 1
sinx > 3
1 1
C y4eToM TOro, 4To §n<x< gﬂ?, [IOJIy4YUM x=§+27‘c=gn.

Omeem: min y:y(gn):4.

(555)
ITpumep 17. Haiizure Hanbonbllee 3HaYeHNEe GYHKIINU
y =1 x32—x%).
Pemrenue. 3amerum, uto D(y) = [0; ¥/2]. Mpu x € [0; ¥/2] BemonHeHE!, 0YeBUHO,
HepaBeHcTBa X° > 0, 2 — x° > 0. [IpMMeHUM HepaBeHCTBO (6):

B4+2-x2
2
[TosTomy y < 1, mpryeM 3HAK paBeHCTBA AOCTUTAETCH, JUIIb €CIU

xP=2-x3
< x=1

Omeem: max y(x) =y(1)=1.

y=vx32—-x%) < =1

ITpumep 18. Haiizure Hambosblee 3HaYeHUEe GYHKINA
y = logs xlog, % +1 m=mal[l;9].
Pemrenmne. [Ipu x € [1; 9] cpaBeAIuBE HepaBeHCTBA
logsx = 0, logsg = 0.

Bocrnionb3yeMcst HepaBeHCTBOM (6), BO3BOAsA 06€e ero yacTy B KBazipart. Torza

9\ 2
b&X+b&;) +1_(m&9

9 2
y:10g3xlog3;+1$ 5 5 ) +1=2.
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IIpumenerue cmaHOapmHosix HepageHcma. Pelenue 3adau 7—I12 duazHocmuueckotl pabomol

Utak, y <2, mpu4eM 3HaK paBeHCTBA JOCTUTAeTCs, JIUIIb eC/IN

log; x = logs )gc,

1<sx<9

& x = 3.

Omeem: r[rll%%(y(x) =y(3)=2.

2
a+b .
3aMeTuM, 4TO HEpaBEHCTBO ab < ( 5 ) CIIpaBeINBO ISl IIOOBIX JE€ACTBUTENbHBIX

yucen a u b.

HepagBenctsBo |a|+ |b| = |a + b

HaHOMHI/IM, 9TO AJiAd JIIOOBIX ABYyX ﬂeﬁCTBHTeﬂbeIX yucen a u b CIIpaBE€AJIMBO HEPABEH-
CTBO

la|+1|b| = [a+b], 10)

[pUYEM 3HAK PABEHCTBA JOCTUTAETCsA B TOM U TOJIBKO TOM ciydae, Koraa ab = 0.

Jlokaszatb HepaBeHCTBO (10) MOKHO pasav4YHBIMU criocobamu. IIpuBeseM OfUH U3 HHUX.
U3 oueBMAHOTO HepaBeHcTBa |a||b| = ab (3HaK paBeHCTBA JOCTUTAETCS TOJIBKO B TOM CJIy4ae,
KOIZla 4Mcia d ¥ b MMeIoT oAHaKOBbIe 3HAKM, T. €. Koraa ab = 0) ciaefyeT, 4To

2, 12 2, 12 2 25 2 2
2|a||b] = 2ab = a® +b*+2|a||b| = a®*+b”+2ab = |a|*+2|a||b|+|b|* = a” +2ab+b° =
= (lal+b])* = (a+b)*> = |a|+|b| = la+b,

9TO U TpebOBaIOCh.
PaccMOTpUM HECKOJIBKO MPUMEPOB Ha puMeHeHHe HepaBeHcTBa (10).

IMpumep 19 (3azaua 8 AuarHocTUYeckod pabotel). HaliuTe HavMeHblllee 3HaYEHUE

byHKIIHM
¥ =x*—x|+x+1].

Pemntenue. B cuty HepaBeHcTBa (10) numeeM
y=x®=x|+lx+1] = x> —x+x+1=|x*+1|=x*+1> 1.

TakuMm obpasom, y = 1, mpuyeM 3HAK PaBEHCTBA JOCTUTAETCSA TOJMBKO B TOM CJydae, KOTza
OZJHOBPEMEHHO BBIIIOJIHEHB! PABEHCTBA

Ix2—x|+|x+1]=|x*+1] u x*4+1=1, Te x=0.
Omesem: rr%[{iny(x) =y(0)=1.
ITpumep 20. HalizuTe HauMeHbIllee 3HaYeHUEe QYHKIUU

y=lx—14+]|x—=2|+|x—3|.
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IIpumenerue cmanoapmHosix HepaseHcma. Pewenue 3adau 7—I12 duazHocmuueckoil padomol

Pemmenue. imeem

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

IIpU4Y€M 3HaK paBE€HCTBA AOCTUTAa€TCA TOrZa 1M TOJbKO TOrZa, Korga

I
N

= X

|—x+1]+|x=3|=2, 1-x)(x—-3) =0,
x=2

2+ |x—2|=2
Omeem: mRiny(x)=y(2)=2.

ITpumep 21. Haiizute HamMeHblllee 3HaUeHNE QYHKINU
4
y = |log, x|+ ‘log2 ;‘ +log2 (x — 1).
Pertterue. O6nacth onpezaenenus GyHkiuu: D(y) = (1; »). [Ipu x > 1 umeem

+ logg(x -1 =

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

IIpUYEM 3HAK paBEHCTBA JOCTUTAETCA TOrZa U TOJIbBKO TOTAa, Korjga

|log, x|+ ‘log2 %‘ = ‘logzx—i-log2 %

4
5 1 1 _20,
@{ngx 0825 & x=2.

logg(x—l)zo x=2

Omeem: gl_i%y(x) =y(2)=2.

HepaBeHcTBo |asint+ b cost| < v/ a? + b?

HepaseHcTtBo
lasint+bcost| </ a®+b? amn

MOXET OBITDH AOKa3aHO pa3HbIMU CHOCO6aMI/I, Haubojee PacCIpoCTpaHEHHBIM M3 KOTOPBIX
SABJIAETCA BBEAEHNE BCIIOMOT'aTEJIbHOI'O yIJIa @

a

\/a2+b2'

singp = cosp =

b
\/a2+b2,
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IIpumenerue cmaHOapmHosix HepageHcma. Pelenue 3adau 7—I12 duazHocmuueckotl pabomol

IIpu sTOM
a

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

3HakK PaBE€HCTBa AOCTUTAETCA, JIUIIb €CIIN

sint+

COSf‘ =

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

Takum obpazomMm, ¢yHknusa y(t) =asint + bcost pocturaer HamboIbIIEro 3HAYEHUS,

passoro v/ a?+ b2, mpu

t:§—¢+2ﬂ:k, k ez,

T
U HauMEHbIIEro 3HA4YeHWsA, paBHOI'O —4/ a’+b?, npu t=-—+ — ¢ + 27tn, n € Z, rae

2
b a
————, o5 p = ——.
v/ a?+b? 4 v/ a®+b?

IMpumep 22 (3agava 9 guarHocTudeckoi paboTsl). HatizuTe Haubosblliee 1 HAUMEHb-
mee 3HaYeHUA GYHKIMM Y = sin 3x + cos 3x — 2.

sinp =

Pemenue. [IpumenuM HepaBeHCTBO (11) K faHHON QYHKIIMM:
—v/2—-2 <sin3x+cos3x—2 < V2-2.

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

b .1
3x =+ —arcsin—=+2nk, ke€Z,
2 V2

_m 2
X—12+37'Ek, k € Z.

COOTBETCTBEHHO rr%Rjn y()=— V2-2. [Tpu sToMm

3x=-2 —arcsinL +2nn, ne€Z,

2 V2
—_T 2
T.€.X=—7 + 37N, nez.
Omesem: mRaxy(x) =+/2— 2 gocTuraerca npu x = % + %nk, ke, min y (x) = —v/2-2
ZOCTUTAaeTCA IIPU X = —% + %nn, nez.

[Ipumep 23. HaiizuTe HanbombIIee 3HaYeHNe GYHKIMH y=sin x (sin x+cos x)++/2 cos x.
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IIpumenerue cmanoapmHosix HepaseHcma. Pewenue 3adau 7—I12 duazHocmuueckoil padomol

Pemenmne. V13 HepaBeHcTBa (11) ciezyet, 4To sinx + cosx < V2. Ho Torza
y = sinx(sinx+ cosx) + V2cosx < V2sinx+ v2cosx = \/—(smx—l—cosx) <V2-V2=2.

TakuMm 06pa3om, max y () =2. Tlpu sTom

T
X =5 —arcsin—=+2nn, né€Z,

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

Omeem: mRaxy(x) =2 JIOCTUTAETCA TIpU X = % +2nn,neZ.

ITpumep 24. Haiigute Haubosblnee 3HaYeHUE QYHKITIH

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

Pertterue. /s mo60ro x € D(y) MOTy4YUM B COOTBETCTBUU C HepaBeHcTBOM (11), uTo

y = sin2x+vcos 2x +cos2x+/sin2x <
\/(\/COSZX)Z + (/sin2x)2 = 1/cos2x +sin2x < V V2

Takum o6pasom, max y(x) = V2. [Tpu aTom

T
2x = 5 —arcsin——=+2nn, n€Z,

2 f
T
T.€. X =g + 7N, ne 7. 3aMeTHUM, YTO 3TU 3HAYEHUS X, OYEBUAHO, IPUHAZJIEXAT obracTu

onpeeneHns QyHKIUH.
Omeem: max y (x) = ‘\Vﬁ JOCTUTAETCA IIPU X = % + nn, neZ.

Hepasenctso |d|+|b|=|d + b|

HepaseHcTBO N -
|d|+|b|>|d+Db] (12)
IO CYIIECTBY IPEeACTABJISAET COO0 He YTO MHOE, KaK HEPABEHCTBO TPEYTONbHUKA (CM. pHUC.):
B
a b
AB=|d|, BC=|b|, AC=|G+b| AC<AB+BC.
A a+b C

3HaK paBeHCTBA JOCTUTAETCs TOT/A U TOJIBKO TOIZA, KOT/Ia BEKTOPEL d M b coHampasJie-
HBI, T. €. KOT/]Ja OTHOIIIEHUS UX COOTBETCTBYIOIINUX KOOPAUHAT PaBHBI MEXAY c000# 1 paBHEI
OTHOIIIEHUIO WX JJTUH (MOZynel).
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IIpumenerue cmaHOapmHosix HepageHcma. Pelenue 3adau 7—I12 duazHocmuueckotl pabomol

IMpumep 25 (3azaua 10 AuarHocTryeckoi paboTel). HaliiuTe HauMeHblllee 3HaUYeHUE
dyHKIIHN

y=vVx-32+1+/(x-2)2+4.

Pemenue. Beegem BekTopel d ={3—x; 1} u 3 ={x—2;2}. Toraa

@l =Ve-32+1, [b1=Vx-2%+4,
@+b ={1;3}, |d+b|=+12+32=+10.
Vcronb3yss HEPaBEHCTBO | d | + |b|=|d+b|, noy4aem, 4to y (x) = V10. 3Hax paBeHCTBa
JloCTUraeTcs TOrJa M TOJIBKO Torga, Korga d 11 b, T. e. koraa
JPZ_T)ZC:% S 6—2x=x—-2 & ng.
Omeem: rr%ny(x) :y(%) =4/10.
IMpumep 26. HalizuTe HavMeHblllee 3HaueHUe QYHKIIUN
y=Va-D2+ (- 62+ (x - 92+ (x—2)%
Pemrenue. Beegem BekTopel d ={x—1;6—x} u b= {4 — x; x—2}. Torma
G+b=1{3;4}, |d+bl=V32+4=5
U B COOTBETCTBHUH C HepaBeHCTBOM (12) umeeMm |d |+ BE 5. TloaTomy y > 5, mpudeM 3HaK
PaBEHCTBA JIOCTUrAETCA TOTZA M TOJBKO TorzAa, korga a 11 b, T. e. korga

x—1_ 6-x x®—3x+2=x%—10x +24,

4—x x—2’ 22
= _ = X = —=.

4—x 0 4-x

Omeem: rr%[{iny(x) :y(%) =5.
IMpumep 27. Haiizure HauMeHblllee 3HaueHUEe QYHKIIUU
y=V#+1+/(2*-12)2+4,

Pemenue. Beegem BexkTopel d ={2*;1} u b= {12 — 2*; 2}. Torzga (d + 3) ={12; 3},
|d + b|=+/153 u B cooTBeTCTBMY C HepaBeHCTBOM (12) umeeMm | d |+ | b | = +/153. [TosTomy

y(x) = v153 =3+/17, npuyeM 3HaK paBeHCTBa JOCTUTAETCA TOTZa U TOJMBKO TOTZa, Korza
TMb, mexomma i =2 < 12-27=2.2" & 2°=4 & x=2.

Omsem: rr%ny(x) =y(2)=3v17.
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IIpumenerue cmanoapmHosix HepaseHcma. Pewenue 3adau 7—I12 duazHocmuueckoil padomol

3aMeTuM, YTO, BBO/SI BEKTOPHI d U b, ciefyeT BHIGUpATh UX KOOPAMHATH TaKUM OG-
pasoM, 4To6Bl KOOPAWHATHI BeKTOpa d + b He 3aBuceNn OT mepeMeHHOH x. Kpome Toro,

eC/IM KBaZIpaThl KAKUX-TO OJJHOMMEHHBIX KOOPAWUHAT BEKTOPOB d M b ABJAIOTCA YUCIAMU
(xak B mpumMepax 25 u 27), TO 3HaKU 3TUX YKCEN JO/LKHBI BRHIOUPAThCS OAMHAKOBBIMU, /IS
TOr0 YTOOBI GBUIO BEIIIOIHEHO YCJIOBUE COHAIPABIEHHOCTH BEKTOPOB d U b. Ecam ke mobast
U3 KOOPAWHAT BEKTOPOB d U b 3aBUCHT OT X (KaK B mpumepe 26), TO cjeAyeT HAJIOXKUTh
OorpaHUYeHNe Ha OTHOIIEHUE BYX OHOMMEHHBIX KOOPAMHAT: 3TO OTHOIIEHUE JIOMKHO GBITh
TIOJIOXKUTETbHBIM.

HepaBeHCTBO d - b <|d|-|b|

HepaseHcTBO R
b <|dl-|b| (13)

JIETKO CJIEAYET U3 OIIpEAEC/ICHUA CKaJTAPHOI'O IIPOMN3BEAECHUA BEKTOPOB!

@-b =|d|-|b|cos(d, b) < [@|-|b|.

3HakK PaBEHCTBA JOCTHUraeTCH TOTJA M TONBKO TOIAR, KOrAa cos(d@, b)=1, T.e. YTOJ MEXAY
BEKTOpaMM d U b pasen 0 u, ciegoBarenbHo, d 11 b. HepasenctBo (13), Kak mpaBUIIO,
TIPUMeEHSETCS /1 BRIYUCTIeHNs HauboIbIero 3HaueHus GpyHKI[UU U UCIIOIb3YeTCs IIPU 3TOM
B KOOpAMHATHON HopMe.

IMpumep 28 (3agava 11 guarHocTudeckoit paboTsl). HatiguTe Haubosblilee 3HaUYeHUE
bynkuuu y =2x+ 4/ 1 —4x2.

Pemrenue. O6snacth onpenenenus GpyHKuu: D(y) = [—%; %] BBezieM BEKTODBI

d={2;V1-4x*} u b={1;1}.
Torza
1Tl = Vax2+1—4x2=1, |b|=V12+12=+2, T b =2x+V1—4x2

B cuty HepaBeHcTBa (13) umeeM d - b < 1-+/2, mostomy y(x) < v/2, IpHYeM 3HaK paBeH-
CTBa ZIOCTHUTaeTCA TOT/A U TONBKO TOrAa, Kora d 11 b, T.e. koraa

vV 1—4x2
- = Z—X, 1—4x* = 4x?, 1

1 1" s S x= =
2x x>0 21/5
T>O

3aMeTHM, YTO 1 eD(y).

2v/2

Omesem: rna)li y() = y(zf) V2.

1.1
2°2
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IMpumep 29. Hatigute Hanbosblllee 3HAYEHNE GYHKIINHI

y =x(\/1—9x2+3\/4—x2).

Pemenue. limeem
y=x 1—9x2+3xm, D(y) = [—%; %]
BBezieM BeKTOpHI d = {X; M} u b ={/1—9x2; 3x}. Torza
y=3a-b, |dl=vVx®+4—-x2=2, |b|=vV1-9x24+9x2=1

U B cwly HepaBeHcTBa (13) umeeMm y(x) <2-1=2, mpuyeM 3HaK paBeHCTBA JOCTUTAETCA
TOIZla U TOJIBLKO TOIZA, Korga d 11 b, T.e. korza

1—9x?
aE . (1—-9x2)(4—x%) = 9x*, 2= 5
x 4—x2 © = 37 o x=—=.
x>0 x>0 V37
x>0
3amMeTuM, 4TO F < «/—_ 3, II03TOMY % eD(y).
Omeem: max y(x)= y( 2 ):
V37

3 3

ITpumep 30. HatizuTe HaubosbIlee 3HaYeHUE QYHKITUU

2 —=1v2x—-1+|x—-1|v4x -1

x2

Pemrenue. Obnacth onpezenenus GyHkuu: D(y) = [%, 00). BBezieM BEKTOPBI

@={2x—1;V4x—1} u b={V2x—1;]x—1]}.

Torza

ld| = \/|2x—1|2+(\/4x—1)2 = V4x% = 2x,
|E|=\/(v2X—1)2+|X—1|2=\@=x (TaKKaKx %)
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— — 2
B cuny HepaBeHcTBa (13) umeeM d - b <|d|-|b|=2x?, moatomy y(x) < zxiz = 2, Ipu4YeM

3HAK paBEHCTBA JOCTUraeTCs TOTZa U TOIBKO Torga, koraa d 11 b, T.e.

2x—1] _, @x-1?_ ,

V2x—1 ’ 2x—1 — " 5
= S x==.

Vax =1 —9 4x—1 —4 2

x—1] — (x—1)2

—

3ameTHuM, 4TO IIPHU X = % BEKTOPBI d U b Takxe ABJIAIOTCA COHANPABIEHHBIMU.
Omeem: [max) y () :y(%) :y(%) =2.

1

3

T[pu KCIoNMb30BaHUYU HepaBeHcTBa (13) BEKTOPH d U b ciiefyeT BBOAWUTH TaKUM oGpa-

30M, 4TOOKI 16O |d| 1 IT;I He 3aBHCEU OT IepeMeHHoM x (nmpumMep 28), THO0 OTHOLIEHHE
MOZYJIEN 3TUX BEKTOPOB OBUIO BEJIMYMHON MOCTOSHHOUW. Kpome TOrO, CiiefiyeT OTMETHT,
YTO €CJIU B YCJIOBUU (WM B YC/IOBHAX) COHAIIPABI€HHOCTHU IPUXOAUTCSA BBIIIONHATD Je/IeHUA
Ha BBIpa)KeHUe, coZeprkalliee HeM3BeCTHYIO, HYXKHO IIPOBEPUTh, He ABJIAIOTCA JIU BEKTOPHI
COHAIpaBJIeHHBIMU U B TOM CJIy4dae, KOr/ja 3TO BeIpaskeHHe obpaiaercs B Hy/Ib. Eciu aToro
He cZles1aTh, TO MOXXHO TIOTePsATh penienne (cM. mpumep 30).

AHayloru4HO HepaBeHCTBY (13) MOXKHO Z0Ka3aTh HEPABEHCTBO

T-b = —|al-bl.

B camowm gerne,

a-b=|d|-|b|-cos(a; b) = —|al-|b|,

mockobky cos(d; b) = —1. 3Hak paBeHCTBA JOCTUTAETCA TOJIBKO B TOM CJIydae, KOTza

cos(d; b) =—1, T.e. Korzia BEKTOPHI d ¥ b TPOTUBOIONOKHO HAIMpaBieHsbl. [lomydeHHOe
HepaBeHCTBO MOXXHO MCIIOJNIb30BAaTh AJIA HaXOXKJeHUA HaWMeHBbIINX 3HaYeHU HEeKOTOPBIX
YHKIIMH.

Takum obpasom,

—

—|d|-|bl|<da-b <|d|-|b|] wmwm |a-b|<|d|-|b].

Vcnosnb3ysi moc/ieilHee HEPABEHCTBO, JOKaXKEM B KauecTBe MpuMepa HepaBeHCTBO (11). Bae-
JeM BEeKTOpHl m = {sinx; cosx} u 1 = {a; b}. BeluncieHne JJIMH 5TUX BEKTOPOB He IIpe-

crasnser Tpyza: |m|=1, || =+ a®+b%. Tak kak —|nmi|- || <m -7 <|n|- ||, nonydaem

—va?+b? <asinx+bcosx < Va®?+b?> wm |asinx+bcosx| <V a?+b.
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Jliist HepaBeHCTBa a sinx + b cos x < v/ a? + b? 3HaK paBeHCTBA JOCTUIAETCS, ECIU BEKTOPHI

M U 1 COHAaINpaBieHHl, T.€. OTHOIIEHUE UX COOTBETCTBEHHBIX KOOPAMHAT PABHO OTHOIIE-
HUIO JUIUH 3THX BEKTOPOB: sinx _ cosx _ !
a b v a?+b?

. a b
SINX = —F——— COSX =

\/a2+b2’ \/a2+b2.

Jlist HepaBeHcTBa a sinx + b cos x = — 4/ a? + b? 3HaK paBeHCTBA JOCTUTAETCsI, €CIA BEKTOPBI
M ¥ T TIPOTHUBOIIOIOXKHO HAIPABJIEHEI, T.€. OTHOLIEHNE UX COOTBETCTBEHHBIX KOOPAUHAT
PaBHO OTHOIIEHUIO JJTUH 3TUX BEKTOPOB, B3ATOMY CO 3HAKOM «MUHYC»:

, OTKyZa

sinx _ cosx __ 1
- - >
a b v a?+b?
OTKyZa
. a b
sinx = — cosx = —

\/a2+b2, \/a2+b2'

3aMeTHM, YTO TaKoe J0Ka3aTeabCTBO HepaBeHCTBA (11) mo3BosseT n3bexarb BBEAEHUA J0-
TIOJTHUTEIBHOTO yIJIA.

KomMOGuHMpOBaH1E IPHUEMOB
B 3axsoyeHre pacCMOTPUM psif 33/1a4, pellleHre KOTOPHIX TpebyeT MpUMeHeHUs He-
CKOJIBKUX U3 ONMCAHHBIX BBIIIE IIpHeMoB. K TakuM 3aziauaM OTHOCATCA, B 9aCTHOCTH, 3a-
Jlau¥l Ha BBIYMC/IEHWE HanOOMbITUX M HAUMEHBIITNX 3HAYeHUH BhIpaKeHUN (yHKIMI), 3a-
BUCSAIIUX OoJiee YeM OT OJHOM MepEMEHHOM.
ITpumep 31 (3azaua 12 guarHocTUveckol pabotsl). HailiuTe HauMeHblllee 3HAYEHUE
byHKIMHM

\/4x4—3x2+9— \/4x4—8x2+9
y = logo)s( p” ) Ha uHTepBase (0; ).

Peimenue. HPI/I x>0 BbIpa’X€HHUE 110 3HAKOM JIOI‘aPI/I(l)Ma, IIOJIOXKUTE/NBbHO, 9YTO CIIEAYET
13 OYE€BUIHOI'O HEPABEHCTBA

\/4x4—3x2+9 > \/4x4—8x2+9,

PaBHOCH/ILHOTO HepaBeHCTBy 5x2 > 0. ITycTb

C Vaxt—3x2 49— \/axt—8x2+9
t= — =
5x 5

- 4 __ 2 4 __ 2 - '
Vax* —3x2+9+ 1/4x* —8x> +9 \/4x2+%_3+\/4x2+x_92_8
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B cuty HepaBeHcTBa (8) umeeM

4x2+% >o/4x2- 2 =12,

x2

9 3
IIpUYEM 3HAK paBEHCTBA JOCTUTAETCA, JTUIIb €C/IN 4X2 = P nx= 5 . Takum OGPaSOM,

\/4x2+%_3+\/4x2+%—8> J12-3+4/12-8 =5.

Ortcroza t < 1. Oynknusa log 5 t ABnAeTca yoObIBaromel, noatomy log, s t = log, s 1=0.

- (3=
Omeem.%&lml%y(x)—y(\/;) 0.

ITpumep 32. Hailigure HauMeHbIllee 3HaUeHNE BBIPAKEHUA

2=/ (= D2+ -2+ (x—y)2+y2
Pemrenue. Beezem Bexktopel d ={x—1;y—1} u 3: {y —x; —y}. Torna
[@l=Va-12+G-D% |bl=v&-n>+y%
T+b={y-1;-1}, |d+bl=v/(-D2+1.
B cuny HepaBeHncTBa (12) umeeM | d | + |3| >|d+ 3|, [IpUYeM 3HaK paBeHCTBA JOCTUTAETCS,

b ecmd @ 11 b. Takum o6pasom, 2= 4/ (y—1?+1>1, npudem z=1, et y =1

1 a1 b, cresoBaTenbho, x = 1.
Omeem: minz(x; y)=z(1;1)=1.
ITpumep 33. Haiigure HauMeHbllee 3HaYeHIe BRIPAXKEHUA

2= |x+2y|+ v/ (x—3)2+ (y — 42

Pemrenue. BeezeM BekTopel d ={x+2y; 0}, F={3—x; y—4}. Torga

1@l = Ix+2yl, |bl=vx-3)2+(-4?
T+b ={2y+3;y—4},
1T+b] =@y +3)2+(y—4)2 = /572 +4y +25.

B cuny HepaBeHctBa (12) umeeMm |d|+ |b| > |d + b|, mpuuem 3HaK paBeHCTBa JOCTHTa-

eTes, b ecd d 11 b. Takum o6pasoM, z = 1/5y?+4y +25. KBagpaTHbelil TpexwieH
5y2 +4y + 25 monoxuTeNeH Ipy TH060M y (IMCKPHMUHAHT MeHbIITe Hyld U Ko3pQHUIIeHT
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4 _ 2
opu y2 HOJIO)KI/ITeJIeH) 1 JOCTUTAET HAMMEHBIIETO 3HAYEHUA IIPU Y — ﬁ = —g . 9TO Hau-

121 /121
MEHbIIIEE€ 3HAYEHMWE paBHO, KaK JIETKO IIOACYNUTATD, ? HOBTOMY z = —= , IpAYEM 3HaK

PaBEHCTBA JIOCTUTAETCS, JIUIID €CITH Y = —% uafll T;, cIe/IOBaTeNbHO, X = g
- o (4.2 _ 11
Omeem: minz(x; y) —2(5, 5) =

ITpumep 34. Haiigute Hauboblllee 3HAYEHNE BEIPAYKEHUS

z=yV1—-x24+x4/3+2y—2y2.
Pemenue. Beegem BekTopsl d ={y; V3+2y— 2y }I/Ib_{\/l x2; x}. Torga
2=3a-b, |dl=+y*+3+2y—-2y2=1/4-(1-y)2% |b|l=V1-x2+x*=1

B cuny HepaBenctBa (13) umeeMm d - b < |q|-1b], [IpUYEM 3HAK PaBEHCTBA ZOCTUTAETCH,

b ecv d 11 b. Takum o6pasom,

2<V4—(y—-1)2<V4=2,

[IpUYEM 3HAK PABEHCTBA JOCTUTAETCs, JIUIIb ecid y =1 u d 11 b, ciiegoBarebHo,

2 x =0,
%z%@{S—szzxz _\f.
Omeem: maxz(x; y) =z(§; 1) =2.
IMpumep 35. Halizure Haubonbllee 3HaY€HNE BRIPAXKEHUS
z = sinx —2cosy +sin(x+y).
Pemrenue. Mimeem
Zz =sinx—2cosy+sinxcosy+cosxsiny = sinx(1+cosy)+cosxsiny —2cosy.

B cuty HepaBeHcTBa (11) noxyyaem

sinx(14cosy)+cosxsiny < \/(1+cosy)2+s1n y,

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

IToaTroMy 2 < 4/2+2cosy — 2cosy. Ilycte Tenepb t = 4/2+2cosy, 0 <t < 2. Torga

2cos y =t? — 2. PaccMOTpUM KBapaTHHIi TpexdieH f (t) =t — t + 2 Ha oTpeske [0; 2]. BeT-
BU mapabosibl, ABIAOIIEHCcS rpadUKOM TOTO KBaZpaTHOTO TpeXwieHa, HarpaBieHbl BHU3

73



IIpumenerue cmanoapmHosix HepaseHcma. Pewenue 3adau 7—I12 duazHocmuueckoil padomol

u abcuucca t, BEpUIMHBI, paBHAas %, TIpUHAAJIEXUT OoTpe3Ky [0; 2], ciiefoBaTenbHO,
— (=2

[0

9
HOBTOMY z < Z, IOpruYeM 3HAK paBE€HCTBA AOCTUTAETCA B TOM U TOJBKO TOM Ciydae, €Ciink

OZHOBPEMEHHO +/2+2cosy = % 1 HepaBeHcTBO (14) obpaiaercs B paBeHcTBO. OTCIofa

7
cosy = —g,
\/2+2cosy:%, 1 JI5 1
= sinx-g—cosx-Tzi, =
sinx(14cosy)+cosxsiny = 4/2+2cosy 1 /1
smx-g—l—cosx-T: 3
7
7 y:arccos§—n+2nn, nezuz,
cosy = —g,
8 1 kT
1 1 X = arccos§+(—1) g—i—nk, k ez,
= sinx(x—arccos §) =3 & 7
1 1 y:n—arccos§+2nl, leZ,
sinx(x—l—arccos §) =3 1 -
x= —arccos§+(—1)mg +7mm, meoZ.

Omeem: maxz(x; y) = %

PaccMOTpeHHBIE TTPUMEPHI MTOKA3bIBAIOT, YTO JOBOJBHO OOJBINOE YMCIO 33Za4 Ha BhI-
yucleHre HaubOoMbITUX M HAMMEHBITHX 3HAYEHUH QYHKIMH MOXHO PENInThb, He mpuberas
K TIOMOIIIY TIPOM3BOZAHOM, a8 B HEKOTOPBIX CIYYasX TOIbKO TaKOU IyTh U IPUBOJUT K yCIIEXY.
OTMeTHM, YTO TTOPOH MOAOOHBIE 3aZIa4M SBJIAIOTCSA YacThIO OoJiee CIOXKHBIX 3aa4 (Hampu-
Mep, YpaBHEeHUH, B KOTOPbIX MUHUMYM JIEBOM YacCTU COBIIaZlaeT C MaKCUMyMOM IIPaBOM,
IpUYeM pellleHHe «CTaHAapTHhIMU» IIpHeMaMU He Mpe/CTaBIsgeTCs BO3SMOXKHBIM).

Takoro pozia ypaBHeHUsI, HEPAaBEHCTBA WIN CUCTEMBI YPaBHEHUI BIIOJTHE MOTYT BCTpe-
TUThCA cpeau 3azanuii Cl, C3, C5 eAHOTO TOCyZIapCTBEHHOIO dK3aMeHa 10 MaTeMaTHKe,
ITO3TOMY, PENTUB TPEHUPOBOUYHBIE M JUAarHOCTUYecKre paboThl maparpacda, Bl CMOXKETe
6oJiee yBepEHHO YyBCTBOBATh ceOsl HA dK3aMeHE.
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TpeHupoBo4Has pabora 3

T3.1. HalizuTe HauMeHblllee 3HaueHe QYHKIIUU
y=7""49.7" —41.

T3.2. HalizuTe HavMeHbIllee 3HaYeHUEe QYHKIUU
y = |2x —3x2| +[2x +9|.

T3.3. Hatizure HauMeHblIlee 3HaUeHUEe QYHKIUU

y= \/x2—2x+2+ \/x2—10x+29.

T3.4. Hatigute Haubosbllee 3HaYeHNE GYHKIINHI

y = 31/10— 3x +41/3x + 26.

T3.5. HalizuTe HauMeHblilee 3HaueHe QYHKIIUU

y= \/log(z)’75 x+1+ \/(log(,,75 x—3)2+9.
T3.6. HatizuTe HaubobIlee 3HaYeHNE QYHKIIUN
y = 0,8cosx(3sinx+4cosx) + 3sinx.

T3.7. Hatigute Haubosbllee 3HaYeHNE QYHKITIH

y =x(2\/16—9x2+3\/9—4x2).

T3.8. Hatizute HauMeHbIIlee 3HAaYEHVE BBIPAXKEHUS

z2=1/(2x— 1%+ By - 12++/(2x—3y)2+9y2.

T3.9. Haligute Hauboblilee 3HaYeHNE BbIPAYKEHUS

z=2yV —x2—2x+ (x+1)y/3+4y—8y2.

T3.10. HaiizuTe Hanboblllee 3HaUeHUE BhHIPAYKEHUS

2 = 2cosx —cosy +cos(x—y).
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OTBeTHI:

TpenupoBouyHas pabora 4

}
}
}
}
}
}
|
T4.1 i T4.1. HaiiiuTe HauMeHbIIee 3HAYEHUE byHKIIUN
}
]
H 0.2 12
y=3x"+ +4.
E x2+1
T4.2 : T4.2. HaiiguTe Haubosblnee 3HaYeHUE QYHKITNH
}
E y=\/x2—7-\/13—x2.
T4.3 E T4.3. Halizute HauMeHblllee 3HaYeHNe QYHKINI
}
! y = V/x2—6x+10+ v/ x2+10x + 50.
[}
T4.4 | T4.4. Haiizute Hanbonbllee 3HadeHre QYHKIUU
}
}
' ¥y =547-3x+124/3x+29+22.
}
T4.5 | T4.5. HaiiaiuTe HauMeHbIee 3HaYeHHe QYHKIUN
|
Ly =Ve-D -2+
|
; /(=52 + (2x+5)2 — V/9x2 — 42 + 65+ 7.
T4.6 E T4.6. Haiigute Haubosbllee 3HaYeHNe GYHKITUU
|
E y=\/4x2—12x+18—\/x2—2x+5—\/x2—4x+5.
T4.7 i T4.7. HaiiiuTe HauMeHbIllee 3HaYeHUEe GYHKIUU
E y = x> +4x+|x% = 2|+ |x*-5|.
T4.8 E T4.8. Hatigute HanbosbIllee 3HaYeHe GYHKITUN
] _E_|v2__ —1x2 —
: y = 90,5+\4x 5|—|x*—=3x+1|—|x*+x 4|_
|
T4.9 | T4.9. HalizuTe HauMeHblllee Ha oTpeske [—3; 3] 3HaueHMe byHK-
1707
|
! y=x*+xVx?+16-9.
|
T4.10 | T4.10. Halizure HauMeHbllee 3HAYEHNE BRIPAKEHUSA
|
E z=|2x=3y|+V4x*+ (y + 1)
i
|
|
|

O6paser HaMCAHUA:
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JI11.

J11.2.

A1.3.

J11.4.
187074

J11.5.

J1.6.

AL1.7.

JT1.8.

A1.9.

JluarHocTudyeckasa pabora 1

HatiguTe HauMeHbIlee 1 HaubosbIlee 3HAYEHUA QYHKIUU
y =4"4+5x+1 mnaorpeske [—1;2].
HatiguTe HauMeHbIllee U HaubosbIlee 3HAYEHUA QYHKIUU
y = cos2x —4cosx+4.

HatizuTe HanbosbIllee 3HaYeHre GYHKITUN
y = \/2x—1—\/2x—5.

" i
HaliguTe HavMeHblllee Ha OTpe3ke [0; §] 3HaueHue QpyHK-

y = 3sinx+4x+5.

HatiguTe HauMeHbIlee 1 HauboJbilee 3HAYEHUA QYHKIAN

y =sinx+44/1—sinx —5.

HatizuTe HauMeHbIlee 3HaYeHHEe QYHKIUU
2x% —4lx|+11
= x| —1 Ha oTpeske [1; 3].

Haiinute Haubonmbllee 3HaYeHUE QYHKIIUK

= 4/log, xlo 4 Ha oTpe3Ke [§,Z]
y g2 gzx p 2292

HatizuTe HauMeHbIee 3HaYeHHEe QYyHKIUU
y=7""249.74% 41,
HatizuTe HauMeHbIee 3HaYeHHEe QYHKITUN

y = |logs x| +|logs x — 3| +log‘7‘(26—x).

[1.10. Haiigute HauMeHblIlee 3HaYeH1e QyHKIIUU

y = \/loggjsx—i- 1+ \/(logwsx— 3)2+09.

J1.11. HaiizuTe HavMeHbIllee U HauboOJIblllee 3HAYEHNsA BhIpayke-

HUA

z = 3(sinx+cos y) +4(cosx+siny).

[1.12. HaiizuTe HauMeHbIllee ¥ HaubosbIllee 3HAYEHUS BhIpaske-

HUA

_ *(y+1)?2
T 2x2-2x+ 1)y +2y+1)°

Z
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/1.

1.
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OTBeTHI:
JluarHocTudyeckasa padora 2

)
1
1
)
)
|
2.1 i /12.1. HaiiiuTe HauMeHbIee Ha oTpe3ke [5; 8] 3HaueHMe QyHK-
| TUH
E y=x—-2Vx—4+3.
A2.2 i J12.2. HaiiguTe HayMeHbIIee ¥ HaUGO/bIIee 3HAYeHUA GyHKIUHI
)
' ¥y =2x+3+6|x—1|—x> Ha oTpeske [—2;2].
)
A2.3 ! /12.3. HatiauTe HanMeHblIee U HanbOIbIee 3HAYEHUA QYHKINK
: 4x—5
: — 2x2 —4x+5
1 Y= ’
2.4 i /12.4. HaiizuTe HayMeHblIee U Hauboblllee 3HaYeHUA QYHKIUK
)
i _ 3/4x+3
! oV x2410
2.5 E [2.5. HaiiaiuTe HauMeHblllee U Haubosbllee 3Ha4eHUs QYHKITUU
1
' y=1+4log,(3v/2x—1—-x—1) Haorpeske [1;7].
)
712.6 ! /12.6. HaliauTe HauMeHbIIIee U HAUOObIee 3HAYEHUA QYHKINK
: 1 2€0s x+cos 2x—cos® x
! v=(3) '
|
2.7 | [2.7. HalizuTe HavMeHbIIee 3HaUeHrue GyHKINN
|
! y =747
2.8 E [12.8. HatizuTe HaubosbIllee 3HaYeHHEe GYHKITUN
E y =5sin3x—12cos3x+7.
2.9 i /12.9. HaiizuTe HauMeHbllee Ha oTpeske [2,5;3,5] 3HayeHue
1 bysKin
|
1 — 2 _ 4
! y=x 3x+x2—3x+2+2'
JA2.10 i /12.10. HaiiauTe HanGosblee 3HAYEHUE byHKITMH
|
E y= 25—\x2—6\—\x2—7\.
[2.11 i 2.11. HaiizuTe HauMeHbIee 3HAYeHHEe GYHKIUHI
|
i y =1g(4-3*t34+3.917r _3g),
|
[2.12 ! /[12.12. HaiiauTe Hanbonblnee 3Ha9eHHe QYHKIUH
|
i y = xsinx+ 19 —x?cosx+4.
|

O6paser HaMCAHUA:
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§ 3. [TepBooOpa3Has

JuarHocruyeckas pa60Ta

1. Haiizure mepBoobpasuyto F (x) A GyHKIUY

foo =222

ecnu F(4) =5. B oTBeTe ykaxkuTe 3HaueHue F(1).
2. HauMeHblllee 3HaueHre TepBoobpasHoit F(x) A1 GyHKINU

() =x>—2x-3

Ha oTrpeske [0;6] paBHOo —9. HaiiguTe Haunbosblillee 3HAYEHE
epBOOOPA3HOM HA 3TOM OTPE3KE.
3. Haiiaure nmepBoobpasHyto F (x) a1 GyHKIUA

_3x3+2
=23

f)

Ha npoMexxyTke (0; +), ecit F(1) =2. B oTBeTe yKakuTe 3Ha-
yenwue F(0,5).
4. I'paduk nepBoo6pasHoi F (x) A GyHKITIHN

f(X)=—)%

Ha npoMexyTke (—o; 0) mpoxoauT yepe3 Touky (—2; —3). Pemru-
Te ypaBHeHHe F (x) = f(x). Eciu ypaBHeHUe uMeeT Oojiee OHOTO
KOPHS, B OTBETE 3aMMUIIUTE OOJBINNI KOPEHb.

5. Haiigure mepBoobpasuyto F (x) s GyHKIUY

-1
f) = <12
Ha npomexyTke (0; +«), eciu F(4) = —15. B oTBeTe ykaxure

3HaueHue F(9).
6. Haiizute mepBoo6pasHyro F (x) A1 GyHKIIT

2
3%¥x

Ha npomexyTtke (0; +0), ecnu Tpaduk mepBoobpasHOM mepece-
KaeT IpsAMyto ¥y = 2x — 3 B Touke ¢ abcrruccoit 1. B oTBeTe yKaKu-
Te 3HaueHue F(8).

fx) =
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OTBeTHI:

O6pa3er] HalTMCAHUS:
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OTBeTHI: § 3. INepsoobpasnas

7. I'paduk mepBoobpasHoit F(x) A1 GyHKINMU

f(x) =3sinx—2cosx

MPOXOAUT Yepe3 TOUKY (—7; 0). B Kakoi Touke rpaduk mepBooob-
pa3HOU IlepecekaeT OCh OpPAWHAT? B OTBeTe yKakuTe OpAWHATY
3TOM TOYKU.

8. Hatizute nepBoo6pasuyto F(x) A1 GyHKINU

f(x) =2+sin4x,

T
eciau F(4

9. Hatizute nepBoo6pasuyto F(x) ana dyHKInuu

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

fO) =e"+4x+3,

ecnu F(1) =e. B orBete ykaxkute 3HadeHue F(0).
10. Haubosbliiee 3HaueHue nepBoobpasHoii F (x) Ay GyHKIUN

f)=e"+2x+1

Ha oTpeske [0; 2] paBHo e2. HaiiauTe HauMeHblllee 3HAYEHMe TIep-
BOOOpa3HO1 Ha 3TOM OTpe3Ke.
11. B kakoii Touke oTpe3ka [12;22] mepBoobpasnas F(x) ana

dyHKIIMN

fx) = —-1-1n*(x—2)

AOCTHUI'a€T CBOETO HaMMEHbBINIET'O0 3HAaY€HUA Ha 3TOM 0Tpe31<e?

12. B xako¥ TOYKe OTpe3Ka [% ; 13—4] mepBoobpasHan F(x) ana
dyHKIIMN

fO)=(x—-5In(x-1)

AOCTHUT'a€T CBOEro HanOOJIbLIEr0 3HAYEHHUSA HA DTOM 0Tpe31<e?

O6pa3el] HAaITUCAHUS:
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Memoduueckue pekomeHOayuu

MeToan4deckue peKOMeHAAIuu

10T naparpad NnocesIleH NOBTOPeHUIO TeMHl «[lepBoobpasHasn». HaltoMHIM, Y4TO eCIu
¢yHkIMsA y = f (x) HempepbIBHA HA HEKOTOPOM MPOMEXKYTKE, TO CYIIeCTByeT Takasi GyHKIUA
F(x), 4TO /1 BCeX 3HAYEHUI MEPEMEHHOM M3 3TOro mpoMmexyrka F/(x) = f(x). Oyakuusa
F(x) Ha3bIBaeTcs nepBoobpasHoii gia ¢yHkuuu y = f (x) Ha JaHHOM IpoMexyTKe. VIHoTza
MIPEJJIOT «JJIsT» OMYCKAIOT U MUIIYT WM FOBOPAT, UTO F (X) ABIAeTCS nepBoob6pa3Hoil GyHK-
uua f(x).

B Kypce IIKOJBHOM MaTeMaTHKH pacCMaTpPUBAIOTCA TOMBKO QYHKINU, KOTOPEIE Hellpe-
PBIBHBI B JTIOOOW TOYKE CBOEHM O6JAcTU OompejeeHus. SHAYUT, AN KaXKAOH U3 HUX Cylle-
CTByeT mepBoobOpa3Hasi, HO HY)KHO MOHMMAaTbh, YTO €CJU 00JacTh omnpefeneHus GyHKIUU
COCTOUT, HATIPUMED, U3 JABYX MPOMEKYTKOB (Ha KaXKZOM U3 KOTOPHIX QYHKIIUS HETPEPHIB-
Ha), TO MepBOO6GPA3HbIE HA ATUX IPOMEXYTKAX MOTYT UMETh PA3JTUYHBINA BU/,.

M3 CBOWCTB TPOU3BOAHON cieAyeT, uTo eciu F(x) — mepBoobpasHas Aud QyHKIUHU
y = f(x) u C —IpoU3BOMBHOE AEUCTBUTENBHOE YUCIO, TO F(Xx) 4+ C Takke OyAeT mepBO-
obpaszHoit g1a GyHkuru y = f (x), OCKONBKY

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

Bornee Toro, B Kypce MaTeMaTU4eCcKOT'0 aHaan3a JokasbiBaeTrcs, 4to eciu F (x) u G(x) — aBe
pas3iuvyHbIe IepBoOOpasHble A GyHKIMU Y = f (x), TO

Gx)=F(x)+C,

rae C — HEKOTOPOE JIeHCTBUTEIBHOE YUCIIO, T. €. YTO Jt0bas nepBoobpasHas A1 GyHKINU
y = f(x) umeet Buz F (x) + C. OT0, B YaCTHOCTH, O3HAYAET, YTO TpaduK M060i mepBoobpas-
HOH /IS AAaHHOU QYHKITMH MOXKET OBbITh MOy4eH 13 rpaduka JrboH Apyroi ee mepBoobpas-
HOM IapasulesbHBIM IIEPEHOCOM BJOb OCH OpAMHAT. /I TOro YTOOB HAMTU KOHKPETHYIO
epBOOOPa3HyI0, OOBIYHO 3aJaI0T JOTIOMHUTENBHOE YCJIOBUE, HAIPUMep, 3HaUYeHUe TTepPBO-
06pa3HoIl B HEKOTOPO TOYKE WM TOUKY, Yepe3 KOTOPYIO MPOXOAUT rpad UK epBooOpasHoi
(4TO IO CYTH TO )Xe caMoe, OTIMYUE TONBKO B GOPMYIUPOBKE).

MOo>XHO BBIZIETUTH ZIBA OCHOBHBIX THIIA 33/1a4 Ha ITlepBoobpasHyto. K mepBoMy oTHOCATCSA
3a7layy, CBSI3aHHBIE C HEIIOCPeJCTBEHHBIM BBIUMCIEHHEM IepBoobpa3Hbix. Ko Bropomy —
3a7lauy, CBA3aHHBIE C HCCIeZI0OBaHUEM I1epBO0OPa3HOM ¢ MOMOIIBIO ZaHHON QYHKIIUN: Beb
OHa SBJIAETCS MPOU3BOAHOH /IS OO0 CBOEl TepBOOOPa3HOM, U 3HAYUT, TO3BOJISET HAXO0-
JIUTH MIPOMEXKYTKA MOHOTOHHOCTH M TOYKU DKCTPEMyMa MepPBOOOPAa3HOl, ee HaUMeHbIIIee
1 HauboJblllee 3HAYEHNE Ha OTpe3Ke. BeruncieHne caMoii mepBooOpa3Ho Ipy 3TOM MHOTZA
Jaxe He mpeznonaraercsa (U He TpebyeTcs YCIOBUEM 33Ja4yM), a MOPOH GBIBAaET MOMPOCTY
HEBO3MOXXHO: He /I KaXX/I0 HelpephIBHOM Ha IPOMeXyTKe GYHKINY BO3MOXKHO B IBHOM
BU/Ie HATIMCATh ITEPBOOOPA3HYIO.

[IpuBeseM TabIUILy TEPBOOOPA3HEBIX 11 HEKOTOPHIX GyHKIUI (C — MPOU3BOIBHOE Aeii-
CTBUTEIBHOE YUCIIO).
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§ 3. IMepsoobpasras

=f(x) F(x)
f(x)=k, k—mnpousBonbHOe AeticTBuTeNbHOE yncio | F(x)=kx+C
fO)=xP, p#-1 F(x)—erC
f(X)—)—C F(x)=In|x|+C
fOO)=+vx F(x)=%x\/¥+c
f(x)—% F(x)=2yx+C
f)=3%x F(x)Z%x:’(/J_C+C
fe= Fe) =5 Vx?+c
f(x)=sinx F(x)=—cosx+C
f(x)=cosx F(x)=sinx+C
fO)=¢e* F(x)=ex+C
fG)=a*, a>0, a#l F(x)— +C
f(x):# F(x):arcsinx—l—C

1—x2

f(x)_l—i-—x F(x)=arctgx+C

O6paTvM BHUMaHME Ha TO, YTO TepBooOpasHbie A GyHKIUU f(x) = % MMeIOT pas3iny-
HBIM BU/ B 3aBUCUMOCTH OT MTPOMEXYTKa, Ha KOTOPOM paccMarpuBaeTrcsa GyHkIusA. Tak, Ha
npomexyTke (0; +o0) mepBoobpasHas gia GyHKuuu f(x) = % nmeet Bug F(x) =lnx+C,
a Ha mpoMexyTke (—oo;0) 3azaercsa dopmysnoit F(x) =In(—x) + C (C — mpousBoibHOE
JEWCTBUTENBbHOE YUCIO0). B Tex cimyvasx, koraa ¢yHKuus y = f(x) ompezeseHa He Ha Bced

YHCIOBOM MPSMOI, a Ha KAKOM-TO ee IIPOMEXKYTKe, 3TOT IPOMEXKYTOK YacTO He YKa3bIBaeT-
s, a Kak 61,1 CYUTAETCA «3aJaHHBIM I10 YMOTYaHUIO»: TaK, 06IaCThIO OIpeere s GyHKITIH

fl) = ﬁ

nepBoobpasnas F(x) =24/x + C (C — npousBoIbHOE [IEHCTBUTENBHOE YHUCIO) PACCMATPH-
BaeTCs UMEHHO Ha 3TOM ITPOMEXKYTKE.
[Tpy BEIYUCIIEHUY TTEPBOOOPA3HBIX UPPAIIMOHATBHBIX GQYHKIHH CiefyeT HOMHI/ITB 0 TOM,

ABnsAeTca MpoMexyTok (0; +o), Ha KOTOPOM OHa HeNpepblBHA, II0O3TOMY ee

YTO KOPEHDb HEYETHOM CTeIlleH! 2n+\/ X U CTEIIE€Hb C ,Z[pO6HbIM IIOKa3aTejeM X2”+1 HUMEIOT pas-
HBIE 00J1aCTH OIIpeAe/IeHUA (a 3HaA4YuT, 1 HEHPCPHBHOCTI/I) : HepBbII/I OIIpEAEJIEH IIpU JIIOOBIX
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Memoduueckue pekomeHOayuu

JENCTBUTENbHBIX 3HAYEHUAX IIepEMEHHOM, BTOpas — TOJAbKO HPU HEOTPULATETbHBIX. s
BBIYUCJIEHUs IEPBOOOPA3HBIX 3aMUCh B BUZE CTENIEHU, KOHEYHO JKe, 6oree ynob6Ha, HO pe-
3y/IBTAT 3TOTO BBIYMCIEHUS AODKEH OBITh IPUBEAEH B BU/E KOPHA (KaK U IPOMEKYTOYHBIE
BBIKJIQ/IKY, €CJIM Pedb WJET O 33Zade C IOJHBIM pelleHreM; BIIpOoYeM, ST BBIKJIAZAKU MOX-
HO OCTaBUTH B YePHOBUKe). VIMEHHO no3TOMY B Tabiuile HapsAAY ¢ TAOIUYHBIMH YKA3aHBI
epBoOOpa3HbIe I HauboJIee YacTo BCTPEYAIOIINXCA UPPALMOHANTBHBIX QYHKITUH.

HamoMHUM Temepb OCHOBHBIE TIPaBWIA BEIYUCIEHUSA epBO0OOpasHbIX. [IycTh GpyHKIMM
F(x) u G(x) ABASIOTCI HAa HEKOTOPOM IIPOMEKYTKE TepBo06GpasHbIMU A yHkuuit f(x)
u g(x) cOOTBETCTBEHHO, U ycTh k, b 1 C — IPOM3BOIbHEIE eHCTBUTENbHbIE Yrciaa. Toraa
Ha paccMaTpuBaeMOM IIPOMEXKYTKE:

1. F(x) 4+ G(x) u F(x) — G(x) ABIAIOTCA COOTBETCTBEHHO MEPBOOOPA3HBIMU IS GYHK-
uuit f(x)+g(x) u f(x) —g(x) (xkpatkas GopMyIUpOBKa: epBooOpasHas CyMMEI (pa3Ho-
ctH) ABYX QYHKIUIT paBHA cyMMe (Pa3HOCTU) MTePBOOOPA3HBIX ATUX GYHKITHI);

2. kF (x) sBnsieTcs mepBooOpas3Hoit Ay yHkmu kf (x) (kpatkas GopMyIMpoBKa: mep-
BoOOpa3sHas mpousBeeHUs GYHKIIMY Ha YHUCJIO PaBHA TPOU3BEJEHHUIO IEPBOOOPA3HOM 3TON
OYHKIMH Ha TO JKe YUCIIO0);

3. %F (kx + b) siBnsierca mepBoobpasHoit ana ¢yuknuu f (kx +b) (3zech, pasymeercs,
k#0).
Taxk, a1 yHKIUN
f(x) =3x2—4x+7

repBooOpa3Has UMeeT BUJ
F(x) =x®—2x*+7x+C;

A yHkuuu f (x) = cos(4x + 5) nepoobpasHoii ABIAeTCA
F(x) = %sin(4x+5) +C.

dopMysn A1 BEIYUCIEHU IePBOOOPa3HOM MPOM3BEAEHNA WIN YACTHOTO ABYX GYHKIIMI
(B oTtrume oT GOPMYIT IS BRIYKC/IEHUS IPOM3BOAHON NMPOU3BEAEHUS WIN YaCTHOTO JIBYX
¢yukumit) He cymecTByeT. [loaToMy eciu TpebyeTcs HATH MPOU3BOAHYIO TPOU3BEJEHUS
WY 4acTHOTO QYHKIIUM, CHavYalIa CIeAyeT ceNaTh HeoOXoAUMEBIEe anrebpandeckue mpeoob-
pasopanud. Tak, dyHkmmio f(x) = x2x3(x + 1) HyxHO mpuBects K Bugy f(x) = x® + x°

7 6 5 4
. X X 3x°+2x"+x
(nepBoobpasHoii 6yzeT dyHkiua F(x) = 2 + 3 + C), a pyukuuo f(x)= = —
1 »

K BUAY f(x)=3x>+2x%+ < (mepBooGpasHoii Gyzer pymxuma F(x) = x*+x3 +1n x|+ C);
31ech C — MPOU3BOJIBHOE AEMCTBUTETbHOE Uncio. [lepeiieM Kk mpuMepam, pa3obpas 3aja-
HUA JUarHOCTHYeCKOM paboThl — II0 /IBa Ha KAXKAYIO U3 MEeCTH GYHKIMOHATBHO-YHUCIOBBIX
JIMHUY IMKOJIBHOTO Kypca MaTeMaTHKU.
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Ilenpie panioOHaIbHBIE QYHKIIUH.
PemreHus 3aza4 1 1 2 AMarHOCTUYECKOM PabOTHI
1. HatizuTe mepBoobpasuyto F (x) ais dyukmuu f(x) = 3x5+ 2 s
ecnu F(4) =5. B oTBeTe ykaxkute 3HaueHue F(1).
Pertenue. Haiizem mepBoo6pasHyio, BOCIIONb30BABIINCEH Ta0-
JIULIEH TepBOOOPA3HBIX U UX CBOMCTBaMU:

F(x) =0,3x240,4x+C.

Io ycmosuto F(4) =5, sHaunr, 0,3-4%2+0,4-4+ C =5, oTKyza
C=-14uF(1)=0,340,4—-1,4=-0,7.

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

2. HaumMewnbIliee 3HaueHue epBoobpasHoit F (x) A1t GyHKIIMU
fl) = x*—2x —3 ma orpe3ke [0; 6] paBHO —9. Haiiiure Hau-
6osblliee 3HaUYEHKE TIEPBOOOPA3HOM Ha 3TOM OTpPE3Ke.

Pemtenue. 13 onpeseneHus nepBooOpa3HOM U YCJIOBHUA ITO-
nydaeM, uto F'(x) = f(x) = x?> — 2x — 3. KopHAMHU KBaJpaTHO-
ro TpexwieHa x> — 2x — 3 apnsroTca yncaa —1 u 3. [Tostomy
F'(x) =(x+1)(x — 3). Uccreayem F(x) Ha JaHHOM OTPE3KE C II0-
MOIIbIO TIPOU3BOJHOM.

F'(x) — min +

I >
T

Fo) -1 0 ~ 3 _7* 6 X

3Ha4MT, r[gif)r]lF (x) =F(3) =—9, a Haubonbiee sHaueHue F(x)

TpUHUMAaEeT Ha OJHOM M3 KOHIIOB oTpe3ka [0; 6]. Tereps HalizeM
epBOOOPA3HYI0, BOCIOIH30BABIINCH TabIUIEH TTePBOOOPA3HBIX

U ux cBoiictBamu: F(x) = %x3 —x? —3x+C. CiegoBarenbHoO,
F(3)=3-3°~32-3.3+C=—9+C.

[TosTromy —9 + C = -9, otkysa C =0 u F(x) = %x?’ — x% — 3x.

Haiinem 3nauenusd F(x) Ha koH1jax oTrpeska [0; 6]:

F(0)=0, F(6)=36°—6°—3:6=18.
Takum obpasom, r[r&%)fF(x) =F(6)=18.

Omsem: 18.



TpeHupoBouHasa padora 1

4x+3

T1.1. HatiguTe nepBoo6pasuyto F (x) ana byuxuuu f(x) = 5

ecnu F(3) =2. B oTBeTe ykaxkute 3HadeHue F(0).

T1.2. Haiigute mnepBoobpasuyto F(x) ana ¢yHkmuu f(x) =
= x?(4x + 3), ecu U3BECTHO, YTO TpadUK NepBOO6Pa3HOIL Ipo-
XoAuT Yepe3 TOUKy (2; 34). B oTBeTe ykakute 3HaueHue F(—1).

T1.3. Haiizute nmepBoobpasuyto F(x) a5t GyHKIINU
fx) =x(@2x—1)?%

_1

ecau F(0) = 3

. B oTBeTe ykakure 3HaueHue F(1).

T1.4. OguH u3 AByX HyJIel nepBoobpasHoii F (x) Ana GyHKIMU
f)=5x—-1

paBeH —3. Haiizure BTOpOii HyJIb.

T1.5. T'paduk nmepBoobpasHoit F(x) ansa yakuum f(x) =4x +6
IepeceKaeT och abCIUCC B TOYKAX, PACCTOAHNE MEXAY KOTOPBIMU
paBHO 2. B kakoii Touke rpaduK mepBooOpasHoii epeceKaeT 0Ch
opAUHAT? B 0TBeTE yKaXXUTe OPAMHATY 3TOM TOUKH.

T1.6. HatiguTe mepBoobpasuyto F (x) ana dyHkiuu f (x) =4x+ 2,
ecT MHOXKECTBOM 3HAYEHUH TepBOOOPa3HOU ABIAETCA JIy4
[—4; +). B oTBeTe ykaxxuTe 3HaueHue F(—2).

T1.7. B xako#i Touke orpe3ka [0; 8] mepBoobpasHas F(x) ais
dynkmu f(x) =x? — 3x — 4 JOCTUTaeT CBOETO HAUMEHBIIEro Ha
3TOM OTpe3Ke 3HayeHusd?

T1.8. B kakoit Touke oTpeska [—7; 13] mepBoobpasHas F(x) s
dyukuu f(x) =7x— x? — 13 gocTUraeT CBOEro HaubobIIero Ha
5TOM OTpe3Ke 3HaYeHU:?

T1.9. Haubosnblee 3HaueHue nepBoobpasnoit F(x) g GyHKuuu
f(x) =3x%—14x + 11 =Ha oTpeske [0; 2] pasro 1. HaiizuTe Hau-
MeHblIlee 3HaueHre TepBOO6GPA3HOI Ha 3TOM OTpe3Ke.

T1.10. HauMeHblilee 3HaYeHUe NepBoobpa3Hoii F(x) ana ¢yHk-
mu f(x) = x? — 2x + 18 Ha oTpeske [3; 6] paBHO 64. Haiizure
Haubosblllee 3HaYeHNE TIEPBOOOPA3HON HAa 3TOM OTpPE3Ke.
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JIpoGHO-panioHa/IbHBIE PYHKIIUN.
PemeHus 3a71a4 3 1 4 AUAarHOCTUYECKOM PabOThI

3. HaiizuTte mepBoobpasuyto F(x) a1 GyHKIIUHU

Ha npoMexxyTke (0; +), ecsi F(1) =2. B oTBeTe ykaxuTe 3Ha-
yenue F(0,5).

Pemenne. PazgenuB MOWIEHHO YHCIUTENh HAa 3HAMEHATENb,
noyuuM, uto f(x) =3+ 2-x 3. Haiizem nepBoobpasHyio, BOC-
MTOJIb30BABIINChH TAONUIEH MEPBOOOPA3HBIX M UX CBOWCTBAMU:
F(x)=3x—-x"2+C. Ilo yesoButo F(1) =2, 3Hauurt, 2+ C = 2,

otkyza C=0u F(x) =3x— % [TosTomy

1

F0.5) =3:05-5

—qe_q.1__
=15-1:7=-25.

Omeem: F(x) =3x— %; F(0,5)=-2,5.
4. I'paduk nepBoobpasHoit F (x) A GyHKIMHU

6

f) = —2

Ha nnpoMexyTke (—o; 0) mpoxoauT yepe3 Touky (—2; —3). Pemru-

Te ypaBHeHHe F (x) = f(x). Eciiu ypaBHeHHe uMeeT 6osiee 0JHOTO
KODHA, B OTBETE 3aMUINNUTE OOJBINNI KOPEHb.

Pemenwne. 3anumieM gaHHYIO GyHKIMIO B Buze f(x) = —6x

n HaﬁﬂeM HepBoo6pa3Hy}o, BOCIIOJIb30BAaBIINCH Ta6JII/II.Ieﬁ IIepBO-

00pa3HBIX U UX CBOHCTBAMU: F(x) = 6x '+ C wu F(x) = g +C.

-2

U3 ycnoBusa cinexyet, uto F(—2) = —3, oTKyzAa % +C=-3nu,
cnegoBaTenbHo, C = 0. CocTaBUM ypaBHEHHE IIO YCJIOBUIO 3aja-

6 6
M =g [MockonmbKy X # 0, JOMHOXXUB 00€ YacTy ypaBHEHUSA
2
X o
Ha “o, HAWJeM X = —1.

Omeem: —1.



TpeHupoBo4yHasa paborta 2
T2.1. Hatizute nmepBoo6pasHyro F (x) a1 GyHKIMH
3
fO) =7

Ha poMmexyTke (0; +), eciu F(2) =31n2+ 1. B oTBeTe ykaxu-
Te 3HaueHue F(1).
T2.2. HatizuTe nepBoobpasnyto F(x) ana GyHKImu

foo=2

Ha mpoMexXyTKe (—; 0), ecmu F(—3) =4In3 — 2. B oTBeTe yKa-
’kuTe 3HadyeHue F(—1).
T2.3. HatizuTe nepBoo6pasuyto F(x) aAna GyHKIUH

f(x)=ﬁ

Ha poMexyTke (5; +), ecu F(9) =41n4+ 4. B oTBeTe yKaxu-
Te 3HaueHue F(6).
T2.4. Hatigute nepBoobpasuyio F (x) ana GyHKIUH

f(36)=xi_4

Ha npoMexxyTke (—oo; 4), e F(—3) =31In7+4 9. B oTBeTe yka-
sxuTe 3HadeHue F(3).
T2.5. Hatizute mepBoobpasnyio F (x) ana GyHKIUN

fO = p3

Ha IIPOMEeXYTKe (—%; +00) ,ecmm F(0) =2In3 —5. B oTBeTe yKa-

’kuTe 3HauyeHue F(—0,5).
T2.6. Hatigute nepBoobpasuyio F(x) ana GyHKIUN

f(X)=%

Ha npoMexyTKe (0; +0), ecu rpadpuk nepBooOPa3HON IPOXOAUT
yepe3 Touky (0,5; 5). B oTBeTe ykaxkuTe 3HaueHue F(3).
T2.7. HatiguTe nepBoobpasuyio F (x) ana GyHKIUN

x?—3

4
fx) = 2

Ha npoMexyTke (0; +), ecsiu F(0,25) = —11. B oTBeTe yKaKuTe
s3HaueHue F(0,5).
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T2.1

OTBeTHI:

T2.2

T2.3

T2.4

T2.5

T2.6

T2.7

O6pa3er] HalTMCAHUS:
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OTBeTHI: TpeHuposouHas paboma 2

T2.8 T2.8. I'paduk nepBoobpasnoii F(x) ana GyHKIUM

fGo) = %

3aZlaHHOll Ha 1mpoMmexyTke (0;+o0), NMPOXOAUT uYepe3 TOUKY

(% ; 0). Pemute ypaBHeHue F(x) =5f(x) 4+ 39. Ecmi ypaBHeHue

uMeeT 6ojiee OJHOTO KOPHS, B OTBETE 3AMUIIUTE MEHBIINH KO-
PEHb.

T2.9. B xakoii Touke orpe3ka [—3; 12] mepBoo6pasHas F(x) s
dyHKIIHN

T2.9

_ x*-16
fe) = x2+16

JOCTUTAET CBOEr0 HaMMEHbIIIEro 3Ha4eHNA Ha 3TOM OTpe3Ke?
T2.10. Haizute nmepBoo6pasHyro F(x) a1 GyHKIMU

f(x) _ 10x -
10x+ 1

1ox—m

T2.10

Ha npomexyTtke (0,1; +), eciu rpaduk mepBoobpa3Hoii Mpoxo-
auT depe3 Touky (1; 1). B orBete ykaxkute 3HadeHwue F(0,5).

O6pa3el] HAaITUCAHUS:

112|134/5/6/7/8/90/—, 88




HppanpioHajbHbIe QYHKIHH.
PemreHus 3aja4 5 u 6 AUarHOCTUYECKOM PabOTHI

5. Haiizute mepBoobpasuyto F (x) s GyHKIUN

_ 11
fl) = ﬁ+2
Ha npomexyTtke (0; +), ecnu F(4) = —15. B oTBeTe ykaxure

3HaueHue F(9).
Pertenue. Haiizem mepBoo6pasHyio, BOCIIONb30BABIINUCH Ta0-
JIIeH MepBoO6PasHbIX U UX CBOMCTBAMU:

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

[To ycnoBuwo F(4) = —15, 3nauut, 8 + 44 + C = —15, oTkyza
C=—-67uF(9)=18+66—-67=17.

Omeem: F(x) =2x+224/x—67; F(9)=17.

6. HatizuTe nepBoo6pasuyto F(x) Ana GyHKIUH

2
fO) =3 v
Ha npoMexyTke (0; +), ecnu rpaduk nepBoobpasHO mepece-
KaeT npsAMyto y = 2x — 3 B Touke ¢ abcruccoit 1. B oTBeTe yKaKu-
Te 3HaueHue F(8).
Pemrenne. HatizieMm mepBoo6pa3Hyto, BOCIONb30BaBIIUCEH Tab-
JIMIleH TepBoO6PasHbIX U UX CBOMCTBAMU:

F(x) = W—i—C.

U3 ycioBus cienyet, 94To TpadukK MePBOOOPA3HON MPOXOAUT Ue-
pe3 TouKy ¢ abcruccont 1, exallyro Ha IpsaMol y =2x — 3, T.e.
yepe3 Touky (1; —1). 3nauut, F(1) =—1, otkyza 1+ C=-1 u,
ciaefoBaTenbHo, C = —2. IlosToMmy

F8) = V82—-2=2.

Omeem: F(x) = 3\/ x2—2;F(8)=2.




OTBeTHI:

TpeHupoBouHasa pabora 3

T3.1 T3.1. Haiizute nepBoobpasuyto F(x) a1 GyHKIUU

f(x) =6Vx+5

Ha npoMexyTke (0; +), eci F(1) =9. B oTBeTe ykakuTe 3Ha-
yenwue F(4).

T3.2 T3.2. Hatiaute mepBoob6pasnyio F(x) ana GyHKIUH

2
Vx

ecnu F(4) =13. B oTBeTe ykaxxuTe 3HaueHue F(1).

f(x) = ==+1 na mpomexytke (0; +o),

T3.3 T3.3. Hatizure nmepBoobpasnyio F (x) ana byHKIU

1
vx

eciu F(25) =12. B orBeTe ykaxkute 3HadeHue F(4).

fl) =4-

Ha npoMexyTke (0; 4-),

T3.4 T3.4. Hatizute nepBoob6pasnyto F(x) mia GyHKIMN

fx) =43Yx+5,

€CJTV U3BECTHO, YTO rpadUK MepBOOOPa3HON TPOXOAUT YEPE3 TOU-
Ky (8; 94). B orBeTe ykaxkute 3HaueHue F(1).

T3.5 T3.5. Hatizure nepBoobpasnyo F(x) ana GyHKIMU
fO) =23¥x- ¥x,

ecnu F(—1) =—3. B orBeTe ykaxkute 3HaueHue F(1).

T3.6 T3.6. Hatizure mepBoobpasnyio F(x) ana GyHKIuu

f(x) =3vVx+4¥/x+5 Hanpomexytke (0; +x),

eciut F(8) =32v2 4 92. B orBere ykaxuTe 3HayeHue F(1).
T3.7 T3.7. Halizute nepBoo6pasnyto F(x) mia GyHKIMH
f) =213 Yx,
eciy rpaduk mepBoobpa3Hoi nepecekaeT rpadpuk GyHKIUN
y =21x"- ¥x

B TouKe c abciuccoii 1. B oTBeTe ykaskute 3HadeHue F(—1).

O6pa3el] HAaITUCAHUS:

112/34/5/6/7/8/90-, 90




Tpenuposounas paboma 3
T3.8. Halisute HauMeHblllee 3HaueHHe Ha oTpe3ke [1; 8] mepso-
o6pasuoit F(x) ana GyHKIUH
fO0) =8%x+7,
ecyiy ee HavbosblIlee 3HaUeHNe HAa 3TOM OTpPe3Ke PaBHO 96.

T3.9. B kakoii Touke oTpe3ka [—9; 9] mepBoobpasHasn F(x) ajis
dyHKUIIHN

2_-11x+10
() =X
f 4¥x2+5

JIOCTUTAET CBOETO HAMOOJIBIIEr0 Ha 3TOM OTPE3Ke 3HAYEHMUS?
T3.10. Haiizure nmepBoobpasHyto F (x) a1 GyHKIUA
) =21x ¥x,

ecnu rpaduK MmepBoobpasHoil mepecekaeT rpadrK MPOU3BOAHOM
aTo¥ ¢yukumu f(x) B Touke c abcimccoit —1. B oTBeTe ykakuTe
3HaueHue F(1).

91

T3.8

OTBeTHI:

T3.9

T3.10

O6pa3er] HalTMCAHUS:
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Tpuronomerpudyeckue GyHKIIUH.
PemreHus 3aa4 7 ¥ 8 AUAarHOCTUYECKOUM pPabOThI

7. 'paduk mepBoobpasHoit F(x) Ansa GyHKIUH
f(x) =3sinx—2cosx

MpOXoAUT Yepe3 TOUKy (—7; 0). B Kakoi Touke rpaduk mepBooob-
Pa3HOU IepeceKaeT OCh OPAUHAT? B OTBeTe yKaXKUTe OpAWHATY
3TOU TOYKU.

Pemenne. HatizieM mepBoo6pa3Hyto, BOCIOIb30BaBIINCE Tab-
JIIeH TepBoO6PasHbIX U UX CBOMCTBAMU:

F(x) = —3cosx—2sinx+C.

ITo ycmoButo F(—m) = 0, 3Haumt, 3+ C =0, orkyza C = —3
nuF(0)=-3—-3=—6.

Omeem: —6.

8. HatizuTe nmepBoo6pasHyto F(x) a1 GyHKIIHM

f(x) =2+sin4x,

ecnu F (%) =—37. B oTBeTe yKaXuTe 3HaYeHUe F(%)

Pemenne. HatizeMm mepBoo6pa3Hyto, BOCIOIb30BaBIINUCE Tab-
JIIleH TepBoO6PasHbIX U UX CBOMCTBAMU:

F(x) = 2x—%cos4x+C.

[To ycnoBuro F( ) = —37, 3HAYUT, % + % + C=-3m, oTKyZa

ENE]

77

_ 71 7\ _ 77,1 771
C=-3 4HF( )_

4 2

. —oy_ 1 _7m 1 o (7m _
Omsem: F(x) =2x 4(:os4x 5 4,F( )—0.



TpenupoBouyHas pabora 4

T4.1. HatizuTe niepBoo6pasuyto F(x) ansa GyHKIuu

f(x) =2cosx, ecmu F(—%)z —5.

B orBeTe ykaxkute 3HayeHue F (7).

T4.2. Haiigute nepBoo6pasHyto F(x) ania GyHKInu

f(x) =—-3sinx, ecmF(—m)=7.

T
B oTBeTe ykaxkute 3HayeHue F (_E)'

T4.3. HatiguTe nepBoobpasuyio F(x) ana GyHKIMH

f(x) = —8cos4x, ecmm F(%) = 24.

Y
B oTBeTe YKaXuUTeE 3HAa4YE€EHNE F(g) .

T4.4. Haiigute nepBoobpasHyto F(x) ana GyHKUNM

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

3
T4.5. I'padux nepBoobpasHoii F(x) ana GyHKIUU

T
B oTBeTe YKaXHUTE 3HAaYEHNE F (——) .

(x) =3sinx+4cosx TOPOXOAUT YEPE3 TOUK —E;Z .
f p p y (=3

B kaxkoii Touke rpa¢uk epBoob6pa3Hoii HepeceKaeT OCb OpPANHAT?
B oTBeTe yKa)xXUTe OpAUHATY 3TOH TOUKHU.

T4.6. Haiigute mepBoobpasuyio F(x) ana GyHKIUH

_ 3

f(x) =3—2cos2x, ecmu F(%) 7

Y
B oTBeTe YKaXnUTE 3HAaYEHNE F(Z) .

T4.7. B kakoi Touke oTpe3ka [—13; 7] mepBoobpasHas F(x) s
dbyHKIUN
fl) = 4sin*° x+5cos® x+ 6

AOCTHUT'a€T CBOETO HanOO/IBIIEr0 HA STOM OTpE3KE 3HaYEeHUA?

T4.1

OTBeTHI:

T4.2

T4.3

T4.4

T4.5

T4.6

T4.7

O6pa3er] HalTMCAHUS:
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OTBeTHI: Tpenuposouras paboma 4

T4.8 T4.8. B kakoii Touke oTpeska [—4; 11] nepBoobpasnas F(x) as

dyHKIIHM

f(x) = (x*—36)(sin® x +36)
AOCTHUT'Aa€T CBOETO HAMMEHDBIIIETO HAa 3TOM OTPE3KE 3HaUYeHUud?

T4.9 T4.9. Haubosbiee 3HaYeHUE HA OTPe3Ke [—n; %] mepBoobpas-

HOH F (x) ans GyHKIUM

f(x) =2cosx—3

on o .
paBHO - HalizuTe HauMeHblllee 3HaYE€HKE MEPBOOOPA3HON Ha
3TOM OTpe3Ke.

T4.10 T4.10. Haumensiee 3HaYeHue Ha orpeske [0; 1] mepBoobpasHoit

F(x) pns dyHKUIMMA

f(x) = 6msin3x+25

paBHO —257. HatiziuTe Haubosnblilee 3HaYeHUEe TepBOOOpa3HO
Ha 3TOM OTpe3Ke.

O6pa3el] HAaITUCAHUS:

1/2]3]u/s]6[7/8[9/0[-], 04




IMoka3aTenbHast QYHKIHA.
PemreHus 3a7a4 9 1 10 AuarHocTU4ECKOM pabOThI

9. Hatizute nmepBoo6pasHyto F(x) A1 GyHKINMU
f(x)=e"+4x+3, ecmF(1) =e.

B orBere ykaxkute 3HadeHue F(0).
Pemrenue. Haiizem mepBoo6pasHyto, BOCIIOIb30BABIIUCH Ta0-
JIIeH TepBOoO6PasHbIX U UX CBOMCTBAMU:

F(x) = e +2x*>+3x+C.

ITo ycnoButo F(1) =e, 3HauuT, e+2+ 3+ C=e, orkyga C = -5
uF0)=1-5=—-4.

Omseem: F(x) =e*+2x%>+3x—5; F(0) =—4.

10. Haubosbiiee 3HadyeHue mepBoobpasHoit F(x) aas yHK-
mun f(x) =e* 4+ 2x + 1 Ha oTpeske [0; 2] paBHO e?. Hatizute
HauMeHblllee 3HaUYeHre TIepBooOpa3HoM Ha 3TOM OTpe3Ke.

Pertterue. V3 ompezeieHusa nepBoobpa3Hoi U YCIOBUA IIO-
naydaeM, uto F'(x) = f(x) =e* + 2x + 1. Ha gaHHOM OTpeskKe
e+ 2x+1>0. ITostomy F'(x) >0 u ¢yuknus y = F(x) Bospac-
TaeT Ha orpeske [0; 2].

3HaA4MT,

minF(x) = F(0), maxF(x) =F(2) = €.
[0;2] [0;2]
Ternepp HaliieM MepBOOOPA3HY0, BOCIONIb30BABIINCH TabMUIIEH
MepBOOOPA3HBIX U X CBOMICTBAMU:
F(x) =e“+x?>+x+C.
CnenoBartesibHO,
F(2) =e*+4+2+C=e*+6+C.

[Toatomy e?+6+C=e?, otkynra C=—6u F(0)=1—6=—5.
Omeem: —5.



OTBeTHI:

TpeHupoBo4Has pabora 5

T5.1 T5.1. Haiizute nepBoobpasnyo F(x) a1 yHKIM
fx)=¢€", ewmF(n4) =5.

B orBeTe ykaxkute 3HayeHue F(0).

T5.2. Hatizute nmepBoo6pasHyto F(x) A1 GyHKINU
f(x) =2e*—3, ecmmF(2)=2e?+7.

B orBere ykaxkute 3HaueHue F(0).

T5.3. Haiizure nmepBoobpasHyto F (x) a1 GyHKIUA
f(x) = 6e*, ecmm F(0,5) = 3e+4.

B orBeTe ykaxkute 3HayeHue F(0).

T5.4. HatizuTe nepBoo6pasuyto F(x) Ana GyHKIUH
f(x) =5e+6, ecmm F(1)=>5e+8.

B orBere ykaxkute 3HaueHue F(0).

T5.5. Haiigure mepBoobpasuyto F (x) i GyHKIUU

f(x)=2In2, eumF(2)=17.
B orBeTe ykaxkute 3HaueHue F(3).
T5.6. HatizuTe nmepBoo6pasHyto F(x) A1 GyHKINU
f(x)=2"In2, ecmm F(3)=05.

B orBeTe ykaxkute 3HayeHue F(1).

T5.7. Haubonbilee 3HaueHre Ha oTpe3ke [1; 2] mepBoobpasHoit

F(x) pns dyHKIMMA

T5.3

T5.4

T5.5

T5.6

T5.7

f(x)=5"In5+4
paBHo 10. Haiizute HauMmeHblee 3HaueHue F (x) Ha 3TOM OoTpe3Ke.
T5.8. HaumeHnbliiee 3HaueHre Ha oTpeske [1; 4] mepBoobpasHoit
F(x) ana byukium

T5.8

fx)=2"In2+2x+1
paBHO —2. HatizuTe Haubosbliiiee 3HaueHue F (X) Ha 3TOM OTpe3Ke.
T5.9. B kakoli Touke orpe3ka [—3; 3] mepBoobpasHas F(x) ais
dyHKIIMN

T5.9

f)=@B"-3)(x—-4)
JIOCTUTAET CBOETr0 HAaMOOJIBIIIEro HAa STOM OTPe3Ke 3HAYeHUs?
T5.10. B xako#i ToOuKe YMCIOBOM ocu mepBoobpasHas F(x) ais
dbyHKITUN

T5.10

fx) = (7 —49)(x* — 4)
AOCTUT'AET CBOEI'0O HAMMEHBIIETO 3Ha‘IeHI/IH?

O6pa3el] HAaITUCAHUS:

112/34/5/6/7/8/90-, 9%




Jlorapudmuueckas GyHKIUS.
Pemrenus 3aza4 11 u 12 guarHocTHYECKO# pabOThI

11. B xaKoit Touke oTpeska [12; 22] mepBoobpasHas F(x) ansa
byHKIIM
fO)=-1-1In*(x—2)

JOCTUTaeT CBOEr0 HaMMeHbIIero 3Ha4eHUA Ha 9TOM OTpe3Ke?

Perrenue. V3 onpeeieHus NeEpBOOOPa3HON U YCIOBUS TOJY-
gaeM, uto F'(x) = f(x)=—1— In?(x — 2). Ha manuom OTpEe3Ke
—1 —In®(x — 2) < 0. Toatomy F'(x) <0 u dyHkima y = F(x)
yObIBaeT Ha oTpe3ke [12; 22]. 3HAYNT, CBOETO HAMMEHBIIIETO 3HAa-
yeHUs 3Ta QYHKIIUSA JOCTUTAET B IIPABOM KOHIIE OTPE3KA, T. €. TIPU
x=22.

Omsem: 22.

12. B kakoi Touke oTpe3ka [g, %] nepBoobpasHas F (x) ans
oyuxuuu f(x) = (x — 5) In(x — 1) gocTuraet cBoero HaubosblIe-
ro 3HaueHMs Ha 3TOM OTpe3Ke?

Pemrenue. V3 onpegeneHus mepBooOpa3HOii U YCIOBUS TOTY-

gaeM, 4To F/(x) = f(x) = (x — 5) In(x — 1). TIpu 11060M 3HAYEHUN
TepeMeHHON X € [g ; %] quciao x — 5 orpumnarenbHo. Jlanee,
In(x—1)=0mpu x=2; In(x—1) >0 opu x> 2; In(x—1) <0
npu x < 2. Mccenenyem F (x) Ha JaHHOM OTpe3Ke ¢ IIOMOIIIbIO IIPO-
U3BOJHOM.

F'(x) — max +
F(x) 72 ~ 14 X

wis 4

CrnezoBaTenbHO, max F(x)=F(2).
_;_]
3’3
Omeem: 2.



OTBeTHI:

TpenupoBouHas pabora 6

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

dyHKIIIHN

f(x)=—Inx

JIOCTUTAET CBOETO HAaMMEHbBIIIET0 3HAYEHUS Ha 3TOM OTpe3Ke?
T6.2. B kakoi Touke oTpe3ka [0,5; 5] mepBoobpasHas F(x) s

dyHKIIMN

T6.2

f(x)=(x—-5)Inx

JIOCTUTAET CBOETO HAMOOJIBIEro 3HAYEHN HAa 3TOM OTpPe3Ke?
T6.3. K rpaduky nepBoobpasuoii F(x) ana GyHKITMH

f00) =logs(x+4)

IIpOBeZieHa KacaTeabHas B TO4Ke ¢ abcruccolt 5. Haiigute yrito-
BOU K03 PUITMEHT KacaTeabHOM.
T6.4. K rpaduxy nepsoobpasnoit F(x) g GyHKINM

T6.3

T6.4

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

MpoBeZieHa KacaTebHas B TOUKe ¢ abciuccont 1. Haiigure yriio-
BOU K03 PUITMEHT KacaTeTbHOH.

T6.5 T6.5. K rpaduky nepBoobpasHoii F(x) Ana GyHKIMU

f) =xlog, x

MpoBeZieHa KacaTeslbHass B TOYKe ¢ abcmuccor 8. HaliauTe TaH-
TeHC yIvia, KOTOPBIM 3Ta KacaTeabHas 06pasyeT C TOJIOKUTETb-
HBIM HallpaBJeHUEM ocHU abcItuce.

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

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

MpoBeZieHa KacaTeslbHas B TOUKe ¢ abcmuccoi 0. HatiauTe TaH-
TeHC yIVIa, KOTOPBIM 3Ta KacaTeabHas 0OpasyeT C TOJIOKUTENb-
HBIM HaIlpaBJIeHUEM OCH abcCIiucc.

T6.7. K rpaduky nepBoobpasHoii F (x) Ay pyHKIUU

f(x) =log,; (x*+2)

MpoBeZieHa KacaTelbHas B TOUKe ¢ abciuccoit 3. Haiiaute yroi,
KOTODBI 3Ta KacaTeJbHas o6pasyeT C MOJIOXUTETbHBIM HaIlpas-
JleHrieM ocu abcrruce. OTBET AaiiTe B rpajycax.

T6.7

O6pa3el] HAaITUCAHUS:
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Tpenupogounas paboma 6

T6.8. B cKOMBKUX IeJbIX TOUKaX oTpe3ka [11; 21] sHaueHua nep-
BooOpasHo# F(x) ana GyHKIUN

f(x) =log,(x—10)

MeHblIle, YeM ee 3HaueHue B Touke 177
T6.9. B CKOMBKUX LIeJIbIX TOYKaX OTpe3ka [—2; 4] 3HaueHUs mep-
BooOpasHo# F(x) ana GyHKIUN

fO) = (x—4)]og,(x+4)

6oJIbllle, YeM €€ 3HayeHle B TOYkKe 3?
T6.10. HalizuTe TOYKYy MaKCMMyMma IepBoobOpas3Hou F(x) ajis
dyHKIIN

f(x) = (2x* = 5x+2)log,(x —0,5).

99

T6.8

OTBeTHI:

T6.9

T6.10

O6pa3er] HalTMCAHUS:
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OTBeTHI:
JluarHoctudyeckasa pabora 1

A1.1 [1.1. Haiizure mepBoobpasnyto F (x) i GyHKIUU

f(x) =4x+3, ecmF(2)=15.

B oTBeTe ykaxkute 3HaueHue F(—1).
11.2. HanMmeHbIllee 3HaYeHYe epBoobpasHoii F (x) aAnsa GyHKIuH

flx) = 54 4x — x?

J11.2

1 o
Ha orpeske [—3; 3] paBHO 3 Hatizute Hambosbllee 3HaYeHUE

epBooOPa3HOI HAa 3TOM OTPE3KE.

1.3 [1.3. Haiigure mepBoobpasuyto F (x) Ay GyHKIN

Ha nnpoMesxyTke (0; +), ecnu F(2) =5,5. B oTBeTe ykaxxuTe 3Ha-
yenue F(0,5).
[1.4. Tpaduk mepBoobpasHoii F(x) a1 GyHKIIUU

fo=-5

Ha IpoMexyTke (—oo; 0) mpoxoaut yepe3 Touky (—1; 4). Pemure
ypaBHeHue F(x) = f(x). Eciu ypaBHeHUe UMeeT Gojiee OHOTO
KODH#, B OTBETE 3aIUIINTE GOJIBIINI KOPEHb.

[1.5. Haiigure mepBoobpasnyto F (x) ayna GyHKIun

_ 3
f(X)—ﬁ

Ha npoMmexyTke (0; +), ecnu F(9) =55. B oTBeTe ykaxkuTe 3Ha-
yeHue F(4).
[1.6. Haiizute nmepBoobpasHyto F (x) a1 GyHKIUA

flx) =4¥Yx,

ecv rpaduK MepBoo6pasHoii mepecekaeT mapabomry y = 2x2 + 3x
B TOuKe c abciyccoii —1. B oTBeTe ykakuTe 3HaueHue F(—8).
J1.7. I'paduk nepBoobpasHoii F(x) ana GyHKIIMU

J11.4

1.5

+4

/11.6

m.7

f(x) =3sinx+4cosx

MIPOXOJUT Yepe3 TOUKY (—%; 2). B kakotii Touke rpaduk mnepBo-

06pas3Hoii epecekaeT OCh OPAWHAT? B 0TBeTe YKaXKUTe OpAUHATY
3TOU TOYKHU.

O6pa3el] HAaITUCAHUS:
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Juaenocmuueckas paboma 1

[11.8. Haiizute mepBoobpasuyto F(x) a1 GyHKIINHU
f(x) =4—3sin3x, ecmu F(%) = %T

Y
B oTBeTe ykaxkute 3HayeHue F (5)

[11.9. Haiizute nmepBoobpasuyto F (x) a5t GyHKIIUMHU
f(x)=5e+6, ecmuF(1) =5e+8.

B orBere ykaxkute 3HaueHue F(0).
[1.10. Hatizute Haubosblee HA oTpe3ke [—1; 3] 3HayeHUe mep-
BooOpasHo# F(x) ana GyHKIUN

f(x)=4"In4—-5-2"In2,

ecy rpaduK 3TOU EPBOOOPA3HOM ITPOXOJUT Yepe3 Havyaio Koop-
JVHAT.
[1.11. B xakoii Touke oTpe3ka [5,5; 15,5] mepBoobpasHas F(x)
Ans GyHKIMN

f(x) =logs(x—5)

JIOCTUTAET CBOETO HAMMEHBIIIEr0 3HAYEHUS Ha 3TOM OTpe3Ke?
J1.12. B cKOTBbKUX I[eJIbIX TOUKaX OTpe3ka [—7; 7] 3HaueHUA mep-
BooOpasHo¥ F (x) ana GyHKIMU

f00) =—log;(11 —x)

MeHbIIle, YeM ee 3Ha4YeHMe B TOUKe 27?

101

J1.8

OTBeTHI:

A1.9

711.10

1111

J11.12

O6pa3er] HalTMCAHUS:

z
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OTBeTHI:
JluarHocTudyeckasa padora 2

2.1 [12.1. Haiizute mepBoobpasuyto F (x) a1 GyHKIUY

FO) =1+2x+3x2+13x3-x* x>, ecm F(0) = 1.

B orBeTe ykaxkute 3HaueHue F(—1).

A2.2 [12.2. HatizuTe niepBoo6pasHyto F (x) ana GyHKIuu

x*—16
fe) = x2+4’

ectu TpadyK 3TOM TIepBOOOPasHOM IIPOXOAUT Yepe3 TOUKy (—3; 6).
B oTBeTe ykaxkute 3HaYeHuUe F(3).

2.3 [12.3. Hatizute nmepBoo6pasHyto F (x) A1 GyHKINU

XZ'X4'X6

x3-x5-x7

fx) =

Ha nnpoMesxyTke (0; +), ecnut F(1) =2,5. B oTBeTe ykaxxuTe 3Ha-
yenue F(0,5).

[12.4. HatizuTe epBoobpasuyio F(x) ana GyHKIMu

J12.4

_ xX*+4
fOo = x4+ 4x?

Ha npoMexyTke (0; + ),

ecm TpaduK B5TOM MEpPBOOOpA3HOM TPOXOAUT Uepe3 TOUKY
(0,25; 5). B orBeTe ykaxkute 3HadeHue F(1).

2.5 [12.5. Haiizute mepBoobpasuyto F (x) a5t GyHKIINHU

1
_ 2, 5xi
fl) = 75 +77
Ha npomexyTtke (0;+), ecmu F(16) = 50. B oTBeTe ykaxure
3HaueHue F(1).

2.6 [12.6. HatizuTe nepBoo6pasuyto F(x) Ana GyHKIUH

Fo = Yt Ux2 ¥,

ecmu TpaduK B5TOM IMEepPBOOOpA3HOM TMPOXOAUT Uepe3 TOUKY
(8;12,25). B orBeTe ykaxkuTe 3HaueHue F(1).

2.7 [12.7. HatizuTte epBoobpasuyio F(x) ana GyHKIMH

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

B oTBeTe ykakuTe 3HadyeHue F(77).
O6pa3el] HAaITUCAHUS: ¥K ()
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JuaeHocmuueckas paboma 2

[12.8. HatiguTe nepBoobpasuyio F(x) ana GyHKIuu
flx) = cos* x —sin* x,
ecmy TpaQuK 3TOM MEepBOOOPA3HOM TPOXOAUT Yepe3 TOUYKY
12° 4 4
[12.9. HatizuTe nepBoobpasuyto F(x) Ana GyHKIUH
f(x) =2%-3%-5-1n30, ecam F(2) = 1000.

(35 3) (-%)
. B orBeTe ykaxkuTe 3HayeHue F| —— |.

B orBere ykaxkute 3HadeHue F(1).
[12.10. Haiizute nmepBoobpasHyto F (x) a1 GyHKIUA
f(X) — 2x+3 . 3x+2 .ln 6,
rpa¢uK 3TOI IepBOOOpasHOM MpoxoAuT udepe3 Touky (0; 73).
B orBeTe ykaxkute 3HayeHue F(—1).
[12.11. B kakoli Touke oTpe3ka [—1,5; 2,5] mepBoo6pasHas F(x)
Ans GyHKIMN
f () = logs(x+2)
JMOCTUTaeT CBOEr0 HauMeHbIIIero 3HaUeHUsT Ha 9TOM OTpe3Ke?
[12.12. B kakoii Touke oTpeska [3,5;7,5] mepBoo6pasHas F(x)
Ans GyHKIMM
f(x) = (x—4)logy,(x—3)

AOCTHUT'a€T CBOEro HaMOOJIBIIEr0 3HAYEHUA Ha DTOM OTPGSKC?

[2.8

OTBeTHI:

A2.9

[12.10

12.11

J12.12

O6pa3er] HalTMCAHUS:
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OTBeThI

§ 1. BeruucyieHue Ipou3BOAHBIX. VicciiegoBaHue GyHKIUI ¢ MPUMeHEHHNEeM MPOU3BOAHOM
JluarHocTu4yeckas pabora
1. -4. 2.-54. 3.5. 4.-6. 5.4. 6.-3. 7.0,5. 8.8. 9.19. 10.-1. 11L.5. 12.19.
TpenupoBouHas paGora 1

T11. —4. T1..2.0. TL1.3.14. T1.4.-14. T1.5.15. T1.6.24. T17.-2. T18.-35. T1.9.162.
T1.10. 2.

TpeHnpoBouYHas pabora 2
T2.1. 1.T2.2. 2.T2.3. 2.T2.4. —2.T2.5. 3.T2.6. —4.T2.7. 2.T2.8. —2.T2.9. 4.T2.10. —3.
TpenupoBoyHasa pa6ora 3

T3.1. 1. T3.2. 0. T3.3.5 T3.4.4. T35 -29. T3.6. 256. T3.7. —32. T3.8. 3. T3.9. —4.
T3.10. 108.

TpenupoBo4Has 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.
TpenupoBouHas pabora 5 (T5)
T5.1. —4.T5.2. 6.T5.3. 8.T5.4. 2.T5.5. 2.T5.6. —3.T5.7. 1.T5.8. —2. T5.9. —3. T5.10. —4.
TpenupoBouHas paGora 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.

TpeHupoBouyHas 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.T7.9. 0,9.T7.10. 1,3.
TpeHupoBouHas pabora 8

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

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

TpeHupoBouHas pabora 10

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

TpeHnnpoBouHas pabora 11

T11.1. 3. Ti11.2.1,5. Ti1.3.1,2. T11.4.0,5. TI11.5.2,5. TI11.6.0,75. T11.7.0,25. TI1L.8. 1,25.
T11.9. 0,4. T11.10. 2,5.

104



Omesembl

TpennpoBouHas pabora 12

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

TpeHupoBouYHas pabora 13

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

TpeHupoBouHas pabora 14

T14.1. 3. T14.2. 0. Ti14.3.13. Ti4.4. —1. Ti4.5. 2. T14.6. 4. Ti4.7. 5. Ti14.8.7. TIi4.9. 1
T14.10. —3.

TpeHupoBouHas pabora 15

T15.1.7. T15.2.14. T15.3.4. T15.4.4. T15.5. -2. T15.6.10. T15.7.0. T15.8.4. T15.9. —1.
T15.10. 2.

TpeHupoBouyHas pabora 16

T16.1. 4.T16.2. 5.T16.3. 0,24.T16.4. 0,9.T16.5. 7.T16.6. 15.T16.7. 16.T16.8. 0,25. T16.9. 6. T16.10. 60.
TpeHupoBouHas pabora 17

T17.1. 0,4.T17.2. 9.T17.3. 8.T17.4. 5.T17.5. 9,5.T17.6. 3.T17.7. 11,5. T17.8. —4,8. T17.9. 4. T17.10. 3.
TpeHupoBouyHas pabora 18

T18.1. —20. Ti18.2. 13. Ti18.3. 19. TI18.4. 6. T18.5. 2. T18.6. 12. T18.7. —1. T18.8. 10.
T18.9. —7. T18.10. 9.

Juarsoctudeckas pabora 1

A1l —2. [A12. 6. [A13. —4. [Al4. 12. [L5. 4. AL6. 1. AL7. 1,5. J1.8. 5. JL9. 6.
J1110.1. J111.0,5. J112.9.

Jluarsoctudeckas pabora 2

J2.1.2. 7[2.2.0. [A2.3.7. [12.4.0. J12.5.9. [12.6.33. J2.7.1 [/12.8.12. 712.9.17. 72.10.5.
211 7. 712.12.2.

JuarHoctudeckas pa6ora 3

A3.1. 3. A3.2. 108. A3.3. —3. A34. 24. A3.5. 25. 13.6. —245. [A3.7. 2. [13.8. 3.
A3.9.-7. [A3.10.-1. A3.11. 2,5. [3.12.6.

JmarHocrudeckas pa6orta 4

J41. 1. J4.2. —2. J14.3. —15. [JI4.4. —10. [J14.5. 36. J14.6. 54. J4.7. 1,25. 74.8. —11.
J14.9. —6. J14.10.1. J4.11. —1. J4.12.—1.

JluarHocTu4deckasa pabora 5

5.1 —2. 7I5.2. 6. 7A5.3. —4. [5.4. 12. J55. 4. 715.6. 1. 7A5.7. 1,5. J5.8. 5. [I5.9. 6.
[15.10. 1. [15.11.0,5. J5.12.9.
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§ 2. BorunciieHre HauOOIBITUX M HAMMEHBIINX 3HaYeHUH QYHKITUI
6e3 IpHUMeHeHNA IPOU3BOJHOM

JluarHocTu4yeckas pabora
: (3 _./3 (-1 e, 2 _ _ . _
1. min y(x) —y(z) = \/: 2. maxy(x)—y( 2) =log, 4 3. [Izlﬁgly(x)—y(Z)—&, [r1111;r21]y(x)—
=y0) =-1. 4. rnRaxy(x) = 3 JocTuraeTrcsi NpU X = g + 21k, k € Z, ngny(x) = -1 go-
CTUTaeTcsl MIpU X = —% +2nn, n € Z. 5 miny(x) = y(-1) = —1; maxy(x) = y(%) = 4.
6+2v2 . __(4+logz4y . _ _
PEEE 7 miny () —y(74 )_ 12. 8. miny(x)=y(0)=1.

2 .
9. mRaxy(x) = +/2 — 2 pocturaeTrcsa Mpu X = % + gnk, keZ; mR}ny(x) = —+/2 — 2 jgocTuraet-
|

6. maxy(x) = y(1 — v/2) =

-T2 ; — (&) = (LY
A mpu x =—7 + ;7n, n€Z. 10, n%ny(x)—y(g)—m. 11. [Egi(]y(x)—y(zﬁ)—«/ﬁ.

272
i —v(.3)=
12. gl;g}y(x) —y( 2) =0.
TpeHnpoBoyHas pabora 1

T1.1.9. TiL2.1. T1.3.4. T14.7. T15.9. TLl6.2. TL7.4. T18.-3. T19.225. TL10.2.

TpeHnpoBouYHas pabora 2

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

8
T2.9.36. T2.10. -0,5.

TpeHupoBoyHas pabora 3
T3.1.1. T3.2.9. T3.3.5. T3.4.30. T3.5.5. T3.6.5. T3.7.12. T3.8.1. T3.9.2. T3.10. %

TpenupoBo4Has paGoTa 4

T4.1. 13. T4.2. 3. T4.3. 10. T4.4. 100. T4.5. 7. T4.6. 0. T4.7. —1. T4.8.3. T4.9. —15.
T4.10. 0,3/10.

Jlmarsoctudeckas pa6ora 1
1.1 [I—n1i;r21]y(x) = —3,75; [Izlﬁé(]y(x) =27. /1.2 mRiny(x) =1; mRaxy(x) =9. [O13. 2. [14. 5.
AL5. maxy(x) = 442 — 6; miny(x) = —4. /L6. 3,4. AL7. 1. J18. 1. AL9. 3. ALIO. 5.
A1.11. maxz(x; y)=10; minz(x; y) =—10. A1.12. maxz(x;y)=1; minz(x; y)=0.
JuarHoctuyeckasi pabora 2
A2.1 6. 2.2 [O1.4. [rPZag(]y(x) = 13; [1}121;12113’(3() = 4. 2.3 mRaxy(x) = 16; rr%ny(x) = 0,5.
2.4 mRaxy(x) = %; n%ny(x) =—-1. 2.5 I[Ill%(y(x) =1+log,3; I[Ill;i7I]1y(x) =1. 2.6 mRaxy(x) =

=9; miny(x)= %. J12.7 14. [12.820. [A2.94. 7121016. [2.112. [A2.127.
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§ 3. IlepBooGpasHasn

JluarHocTu4yeckas pabora
1. F(x) = 0,3x%> 4+ 0,4x — 1,4; F(1) = —-0,7. 2. 18. 3. F(x) = 3x — ;; F(0,5) = —2,5.
4, —1. 5. F(x) = 2x + 22X — 67; F(9) =17. 6. F(x) = ¥x2 — 2; F(8) = 2. 7. —6.
8. F(x) =2x — %cos4x -z %; F(%”) =0. 9. F(x)=¢"+2x?+3x —5; F(0)=—4. 10. —5.
11.22. 12.2.

TpenupoBouHas pabora 1
TLL F(x) = x> + 1,5x — 11,5; F(0) = —11,5. TL2. F(x) = x* + x® + 10; F(-1) = 10.
T1.3. F(x) = x* — % + X; - % ; F(1)=0. TL4. 3,4. TL15. 25. TL6. F(x) = 2x% + 2x — 3,5;
F(-2)=0,5. TL7.4. TL8.-7. TL9.—4. TL10.154.

TpeHnpoBouYHas pabora 2

T2.1. F(x) = 3lnx + 1; F@Q) = 1. T22. F(x) = 4ln(—x) — 2; F(-1) = -2.
T2.3. F(x) = 4In(x — 5) + 4, F(6) = 4. T24. F(x) = 3In(4 — x) + 9; F@3) = 9.
T2.5. F(x) = 2ln(4x + 3) — 5; F(-0,5) = —5. T2.6. F(x) = —2% + 8; F(3) = 7,5.

T2.7. F(x) = 4x + > — 24; F(0,5) = -16. T28. 5. T29. 4. T210. F(x) = x + 1o~ — 0,01
F(0,5)=0,51.

TpenupoBouyHas pabora 3
T3.1. F(x) = 4xvx + 5vx; F(4) = 52. T3.2. F(x) = x + 4J/x + 1; FQ1) = 6.
T3.3. F(x) = 4x — 22Jx + 22; F(4) = —6. T3.4. F(x) = 3x¥x + 5x + 6; F(-1) = 4.
T3.5. F(x) = 15x 'Vx® + 12; F(1) = 27. T3.6. F(x) = 2xvx + 3x¥X + 5x + 4; F(1) = 14.
T3.7. F(x) = 5x*3/x + 16; F(—=1) = 11. T3.8. —43. T3.9. 1. T3.10. F(x) = 9x2%/x — 19;
F(1)=-10.

TpeHupoBouHas paborta 4

T41. F(x) = 2sinx — 3; F(n) = —3. T42. F(x) = 3cosx + 10; F(—g) - 10.

TT

T4.3. F(x) = —2sin4x + 25; F(g) —23. T4.4. F(x) = —2cos3x + 10; F(—E) —12. T45. 3.

):—1. T4.7.7. T4.8.6. T4.9.2. T4.10.0.

T

T4.6. F(x) =3x —sin 2x — >~ F(4

4 B
TpenupoBouyHas pabora 5
T5.1. F(x) =e*+ 1; F(0) =2. T5.2. F(x) = 2¢* — 3x + 13; F(0) = 15. T5.3. F(x) = 3e** + 4;
F(0)=7. T5.4.F(x)=5e*+6x+2;F(0)=7. T5.5.F(x)=2"4+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.
TpeHupoBouyHas padora 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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JluarHocTu4deckas pabora 1

MLL FG) =20 +3x + 1; F(-1) = 0. /L2, 27. 3. F(x) = 2x — ~ + 2; F(0.5) = 1.
J14. —2. JIL5. F(x)=4x+6yx+1; F(4) =29. JL6. F(x)=3x ¥x — 4; F(—8) =44. JIL7. 3.
JI1.8. F(x) = 4x + cos3x — 4?”; F(g) —0,5. AL9. F(x) = 5¢* + 6x + 2; F(0) =7. ZAL10. 28
ALIL 6. JAL12. 5.

JuarHoctudeckas pabora 2

x3

O21 F(x) =x +x2+x®+x® +1; F(-1) = —-1. [O2.2. F(x) = T oA+ 3 F(3) = 0.
12.3. F(x):—z—iﬁ:s; F05) =1. /2.4 F(x)=—%+9; F(1)=8. M2.5. F(x)=4y/X+x5 +2:
F(1) = 7. J2.6. F(x) = 0,75x¥x + 025; F(1) = 1. JA2.7. F(x) = —0,25cos2x + 1;
F(m) =0,75. J2.8. F(x) = 0,5sin2x + 1; F(—%) —0,5. [12.9. F(x) = 30% + 100; F(1) = 130.
11210 FG)=72-65+1; F(—1)=13. J2.11. 1. 72.12.3,5.
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