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OT peagakTopa cepuu

[Ipexxzie ueM Bbl HauHeTe paboTaTh C TETPAJAMM, A3 MM HEKOTOPBIE MOACHEHUA U COBETHL.

[lnanupyercs, uyro B 2018 roay y Bac 6yieT BO3MOMXKHOCTE BHIOpaTh YpOBEHE SK3aMeHa 110
MaTeMaTHKe — 6a30BBIH WK npoduibHbIH. BapuanT 6a3oBoro ypoBHA OyJeT cOCTOATH U3
20 3azay, NpoBepAIOIIMX ocBoeHHe PellepajbHOrO rocyJapCTBEHHOro 06pa3oBaTeIbHOTO
cTaHgapTa Ha 6a30BOM YPOBHE.

BapuanuTt ET'D poWIbHOTO YPOBHA COCTOMT U3 ABYX YacTei. [lepBas 9acTh COAEPKUT
8 zazanuii 6a3oBOrc YpOBHA CAOMXHOCTH II0O OCHOBHEIM Te€MaM IIKOJBHOM IIPOrpaMMEI,
BKJIIOYAs MPaKTHUKO-OpPMEHTHPOBAaHHEIE 3a/JaHuA ¢ KpaTKMM OTBeTOM. BTropas yacTe cocTo-
ut 13 11 Gonee CAOKHBIX 3aJaHUi O KypCy MaTeMaTHKH CpefHel IKOMEl; U3 HUX YeThIpe
C KpaTKUM oTBeToM (3agaHusa 9—12) H ceMb ¢ pa3BepHYTHIM OTBeTOM (3agaHu:A 13—19).

Pafoune TeTpajy OpraHM30BaHbl B COOTBETCTBUU CO CTPYKTYPO# SK3aMeHa M MO3BOJAT
BaM MOATOTOBUTBLCA K BRIMOMHEHHUIO BCeX 3a/laHUii ¢ KpaTKUM OTBETOM, BRIABUTHL U yCTpa-
HUTH Npobesibl B CBOUX 3HAHHSAX.

[IpoduiabHEI YpOBEHD IIpeHa3HavyeH, B MepBYI0 ovepelb, JUIA TeX, KoMy MareMaTHKa
TpebyeTcs IIpU MOCTYIUIEHUH B By3. Ec/ii BB opHeHTHpyeTech Ha 3TOT YPOBEHb, TO IOHMMa-
eTe, 4TO Hy»KHO YMeTh PelIaTh BCe 3aZlaHiA ¢ KpaTKMM OTBETOM — BeZlb Ha pelleHHe TaKoH
3a/a4M ¥ BIHMCEIBaHKE OTBETA BJIMCT Ha SK3aMeHe YHIeT MeHbIIe BpeMeHH, YeM Ha 3a/laHuie
C Pa3BEPHYTEIM peIeHHeM; O6UIHO TePATH HAJUIB H3-33 ONHOOK B OTHOCHTEIBHO TIPOCTHIX
3ajavax.

Kpome Toro, TpEHHPOBKA Ha MPOCTHIX 33/[a49ax MO3BOJMT BaM U30eXaTh TEXHUIECKUX
omMBOK M IIPH pellleHUH 3a/a4 ¢ IIOIHBIM pellleHHeM.

PafoTy c TeTpajplo cile[yeT HayaTh C BBIIOJIHEHMsA AMarHocTU4Yeckol paboThl. 3areM
PEKOMeHyeTCA IIPOYHTAaTh PENIeHUA 3a/1a4, CPABHUTE CBOH PELIeHHA C PellleHUAMH, TIpHBe-
AEHHBIMH B KHUTe. Ec/iu kakadA-To 3a/jada WM TeMa BBI3BIBaeT 3aTPyAHeHUA, CIefyeT Ioce
MMOBTOPEHHUA MaTepuaa BRIIOMHUTE TEMaTUYECKUEe TPEHHHTH,

s 3aBepInaloniero KOHTPOISA FOTOBHOCTH K BHIITOJIHEHUIO 3aIaHHI COOTBETCTBYIOLI el
nozunuu EI'3 ciyxar auarsoctudeckue paboTel, pa3MelnéHHbIe B KOHIe TeTpajgu.

PaboTa ¢ cepueit pabounx TeTpajied 1A ToAroToBky K EI'D 1Mo MaTeMaTHKe TO3BOTHT
BBIIBUTH U B KpaTualiie CpOKH JUKBUAHPOBATh NPoOeibl B 3HAaHUAX, HO HE MOKeT 3aMe-
HMTb CHCTEMaTHYeCKOTO U3yUeH!A MaTeMaTHKH.

Kenaem ycnexa!



BBeaenue

ITo nocobue npegHazHAYEHO JUIA IOTOTOBKY K pelIeHHIO 3aa4 1o TeMe «[Ipou3BoaHas
u mepBoobpaznasn. Mccenenopanue GyHKIMI» W, B YaCTHOCTH, 3azaun 12 (mpodmibHOro
ypoBH:a) EauHoro rocyapcTBEHHOTO 3K3aMeHa 0 MaTeMaTHKe.

3ajaua npeacTaBisgeT coboi TpaAUIIMOHHOE 718 ITKOIBHEIX yueGHUKOB 3a/JaHHe Ha BHI-
YHCJIeHHe NMepBooOpasHbIX WIM HccleloBaHue GYHKLUMIT: HaxoKJeHHe TOYeK SKCTpEMyMa,
3KCTPEMYMOB, HaubOONIBIIMX M HAUMEHbBIINX 3HAYeHUH QYHKLME.

Jna roro uro6wl noaroroBky K EI'D caenars mMakcuManbHo a¢g¢eKTHBHOI, B Mmocobue
BKJIIOYEHH! 3aZlaHHA 110 YKa3aHHBIM TeMaM, COOTBETCTBYIOIIME BCeM IIeCTH GYyHKLMOHATb-
HO-YMCJIOBHIM JIMHHUAM IIKOIBHOTO Kypca:

e 1[e/IBle pallMoOHa bHbIe GYHKIMK (MHOTOWIEHB),

® 1pOOHO-paloHaIbHEIE GYHKIHH,

® UppalMoHaAbHbIe (YHKINH,

® TPUTOHOMETPHYECKHEe GYHKIIUH,

® TIOKazaTenbHas GyHKINS,

o jorapubmMuIecKas GyHKIHA.

3pech nMoj UppPaLMOHAJBHEIMU GYHKUMAMH IMOHUMAalOTcA GYHKUMH, 3aflaHHble GopMy-
JIOH, B KOTOPO# NepeMeHHas HaXO[UTCA IO/ 3HAKOM KOPHA n-H cTelleHH WIH UMeeT Jpob-
HBIH NOKazaTenpb crenenu. Takoe IMocTpoeHHe MOCOOHA MO3BOJIMT, C OJHOH CTOPOHEI, BhI-
ABUTH CYLLECTRYIOLMe Mpobenbl U IpobieMHBIE 30HE B IIOATOTOBKE C LENbl0 HX YCTpaHe-
HHA M BHIpabOTKM YCTOHYMBEIX HABHIKOB pellleHus 3ajay 6a30BOro YpOBHA M HECKOIBKO
fosiee CIOKHBIX 33729 HAa BHIYMCIEHHE TIPOM3BOJHBIX U MEPBOOGPA3HEIX U HMCCIEJ0BAHUE
dbyHKIMA, a ¢ Apyroi — HCII0Ab30BaTh KOMIUIEKCHBIH ITOX0/ IIPU OpraHU3aliuK U IIpoBee-
HuHU ofobmaoinero moeropenusa. Kpome Toro, B moco6GHe BKIIOYEH MATEPHAI, CBA3aHHBINA
¢ BBIYHC/IEHHEM HAauOOMBIINX W HAMMEHBIINX 3HAUYeHWH GyHKIMA 6e3 MpUMeHeHHUs MPOo-
M3BOZHOH, pazBUTHII Ha ABa MyHKTa: «[IpuMeHeHHe cBOHCTB GyHKUMIT» U «[IpuMeHeHHe
CTaHAAPTHHEIX HepaBeHCTB». MaTepHasn BTOPOTO IYHKTa MO3BOJAET JIy4llle TMOATOTOBUTHCA
K peumeHHo 3agay 15, 17, 20 EI'S o MatemMaTuke. BBITYCKHUKM, JJIA KOTOPBIX 3K3aMeH I10
MaTeMaTHUKe B BRIOpaHHBEIX MMM By3ax He ABIAeTCA MPOGHIBHBIM, MOI'YT IIPOIYCTHTD 3TOT
TTYHKT.

[Tocobue cocToUT U3 Tpex naparpadoB U BKIOYaeT 12 IUarHoCcTHYECKUX H 28 TPeHUPO-
BOYHBIX pabor, a Takke pazbop 3ajay HavaldbHOH JUarHocTuveckoi paborsl maparpada ¢
HeoOXOIMMEIMU MeTOAMYECKUMH PEKOMeHAaluAMU. /[uarHocTuieckie paboTEl COCTOAT U3
12 3aganwuii (8 maparpadax 1 1 3 — 10 /Ba Ha KAJKAYIO U3 MeCTH GYyHKIMOHATHHO - THCIOBEIX
JIMHUH ITKOTBHOTO Kypca B COOTBETCTBUH € YKAa3aHHEIM BEIIIE MOPAAKOM; B maparpade 2 3a-
JlaYH IHATHOCTHYECKUX W TPEHUPOBOYHBIX PabOT CrPYIITMPOBAHEBI IO METOAM PElleHHs ).
TpenupoBouHEie paboThl cocToAT U3 10 33734 71 BREIPAOOTKH WIH 3aKPEIUIEHHS HABBIKOB
PEUIeHUA MO KAXKAOMY THITY 3aJaHHu.

B nauasne paborsl ¢ nocobueMm uenecoobpa3Ho BHITOJHHTE Ha4yaJdbHYIO AHArHOCTHYE-
cKyto paboTty naparpada, onpeennuTh, Kakue 3a/1a4y BhI3BIBAIOT 3aTPYAHEHUA, K 0OpaTHUTD-
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Bsedenue

cA MPH HeoOGXOAUMOCTH K pa3bopy 3asay. [Tocie 3Toro Hy)KHO OTPEHUPOBATHCA B PEIEHUH
3a/jau KaXkZjoro THIIA, BHITIOJHUB TPEHHPOBOUYHEIE paboThl maparpada. /lna 3aBepieHHA
TIOATOTOBKY — CAeNaTh AMarHOCTHYeCKHe paboThl, pa3MellleHHEIe B KOHIle naparpada, 1mo-
CTapaBIIMCh PEIIUTE UX 6e3 olMO0K WIM ¢ MMHMMAaJbHBEIM KOMWYecTBOM omubok. XKena-
TeJIBHO, YTOOB BpeMA pemeHUA J000H U3 UarHoCTUYeCKUX M TPEHHPOBOYHEIX PaboT He
IIPEBBILIANI0 OJHOTO Yaca.

INoguepkHeM, YTO B ITOCOOHH paccMaTPHUBAIOTCS 3a/]aHNA, B 3HAUUTEIBHOM 4acTH OTBe-
Yarolye 1Mo YPOBHIO CIOKHOCTH 3aanuio 12 (mpodunsHoro ypoeusa) EI'D o maTemMaTHKe.
VMeHUe pemrate Takue 3afauM ABIgeTcS 6a30BBIM: 0e3 Hero HEBO3MOXKHO IPOABUHYTBCA
B penieHHH bojee cIOKHHIX 3afad. TeM He MeHee, 4acThb BKJIIOUEHHBIX B MocobHe 3azad
HeCKOIBKO C/IoJKHee 3a1auH 12 (IpodUIbHOTO YPOBH:) 1€MOBEPCHUH: MX pellleHHe TI03BOIHT
HapacTUTh OTIPE/I/IEHHYIO «MaTeMaTHYECKYI0O MyCKY/IaTypy» W YyBCTBOBaTh cebd Ha dK3a-
MeHe 3aCTPaXOBaHHBIM OT HENIPUATHBIX HEOXH/IaHHOCTEH.

[Ipu nmogroToBKe K pemeHHIo 3aa4 EAMHOro rocyZlapcTBEHHOTO SK3aMeHa ¢ KpaTKHM
OTBETOM HYKHO NOMHHUTE ciiezyomee. [IpoBepka OTBETOB OCYIIECTBAACTCH KOMITBIOTEPOM
TIocjIe CKAHMPOBAHHUA 61aHKa OTBETOB M COTIOCTABICHUA PE3Y/IbTaTOB CKAHUPOBAHMA C TIpa-
BWIBHEIMM OTBeTaMH. IlosToMmy 1mdpel B 61aHKe OTBETOB CIeAyeT IHCATh pPa3bopuuBO
M CTPOTO B COOTBETCTBUH ¢ MHCTPYKI[MEH T10 3aII0NHeHHIO 6/1aHKa (¢ TeM, 4To6b, HanpuMep,
1u 7 wm 8 u B pacnozHaBamuch KoppekTHO). K cokaneHuro, ommbKH CKaHHPOBaHUA
TIOJIHOCTBI0 MCKJIIOUUTh HEjb3s, NIO3TOMY €C/IM eCThb YBEPEHHOCThb B 3ajade, 3a KOTOPYIO
TOJy4eH MUHYC, HY’KHO MATH Ha ane/uiiuio. OTBETOM K 3aJade MOXKeT OBITh TONBKO LIe/Ioe
YHMCIO WIH KOHEYHas AecATHuHas Apobe. OTBeT, 3adUKCHpOBaHHEN B HHOI dopMe, 6yzeT
PAcIo3HaH KaK HelpaBWIbHBINA. B aToM cMBIce 3ajaHue 14 He ABIAeTCa HCKIIOYeHHEM: ec-

“ 3
JIH pe3y/IbTaTOM BRIMTHCIIEHWH ABHJIACH 0OBIKHOBEHHAs ,Z[pDﬁB, Hanmpumep, Z, nmepen 3arcbl

oTBeTa B H/1aHK ee HY)KHO TIEPEBECTH B AeCATHYHYIO, T. €. B OTBeTe Hanmmcath 0,75. Kaxapli
CUMBOJI (B TOM YHCJIe 3alATasd U 3HaK «MHHYC») 3alIMCBIBaeTCA B OTJEIbHYIO KIETOUKY, Kak
9TO MOKA3aHO Ha MOJAX MocoBH.



OTBeTH:
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O6paser; HATTHCAHMA:

|1 12/3 '-IA5A6| 7/890-,

§ 1. BeruucaeHue npou3BogHbIiX. MceneaoBanue
byHKUUMI ¢ NPpUMEHEeHHeM NPOU3BOJHOM

JlnarHocTuyeckas pabora
1. Haifure Touky MakcumyMa GyHKLIMH
y=x’—48x+17.
2. HaliguTe HauMeHbIIee 3HaUYeHHe QYHKIMH
y =x*>—27x Ha orpeske [0; 4].
3. Haiigure TOUuKy MMHHUMYMa GYHKLIMH
y= % +x+25.
4, Hatimute Hanbonbinee 3HaYeHHe QyHKITHH
y=x+ g Ha orpeske [—4; —1].
5. Halizure TOuKy MakcuMyMa (QyHKITHI
y = 7+6x—2x:.
6. Haligure HauMeHblIee 3HaYeHne GYHKIMN
y= x% —3x+1 #aorpeske [1;9].
7. Haitaure Touky MUHEHMyMa GyHKINM
¥y = (0,5—x) cosx+sinx,
NPUHAJIEKALIYIO TPOMEXKYTKY (0; %)
8. Haiizure Haubonpmee 3HaYeHHe GYHKITHA

y =4V2cosx+4x—m+4 HaoTpeske [D; %] :

9. Haigure Touky Makeumyma GpyHKUMH
y = (x>—17x—17)e’*.
10. Haiigure HaMMeHbLIee 3HaYeHHe QYHKLIHH
y={x— 13)e 2 ua orpeake [11; 13].
11. Hafigure TOYKY MUHMMYMa (GYHKLIMH
y=x—5Inx.
12. Hatiaure Hanbonsiiee 3Ha9eHne GyHKITHHA
y=5-7x+7In(x+3)

Ha oTpeske [—2,5; 0].



Memoduueckue pexomendayuu
MeTtoauyeckue PEKOMEHAAIINH

MOXKHO BEIZI@/IUTH CJIEAYIOIMIME OCHOBHEIE TPYIINEI 33/1a4 110 TEMe, BHIHECEHHOH B Ha3Ba-
Hue naparpada:

e HccaegoBanue GYHKIMHM HA SKCTPEMYMBI;

¢ yccaegoBaHHe GYHKIMH Ha BoapacTaHHe/yObIBaHHe;

¢ ycciefioBaHue GyHKIMK Ha HaubonblIMe U HaMMeHbIINE 3HauyeHuA (B TOM 4uciIe Ha
OTpEe3Ke);

® ucenenopaHue GyHKIMH ¢ TIOMOIIBIO rpaduka ee mpousBoHo# (YTeHHe rpaduka mpo-
HU3BOJHOI).

Pasuulia Mex/y NEpPBEIMH TPEMA M NOCAEAHEH IpyNmaMH 3a7ad 3aKI0YaeTcs JHIIb
B criocobe 3azanna GyHKINUU. B Gonee TpagWUIIMOHHBIX A7 MIKOJMBHEIX yieGHUKOB 3aadax
(mepsrie Tpu rpynne 3ajav) GYHKINA 3a7aHa aHaTUTUUeCKH, /19 PelleHN 3aaqy HyXKHO
HalTH TIPOM3BOAHYIO, €€ HyJTH M IIPOMEKYTKH 3HaKOIIOCTOAHCTBA. VIMEHHO 3TH 3ajadd
u 6yAyT paccMaTpHBaThCA B MOCOOMU. B MeHee TpajWITMOHHEBIX 3aladax, CTAaBIIMX OYEHb
TIOMY/IAPHEIMH B TTOCIIEIHHE TOAH! (B TOM uMcre 1 6inarogapsa ET'D mo MaTeMaTHKe), BEIBOJEI
0 TIPOMEXKYTKaX BO3pacTaHMA M YOeIBaHMA (T.e. TPOMEXYTKaX MOHOTOHHOCTH), 3KCTpe-
MyMax GyHKIMH, ee HAUMEHBIIMX WX HaubOoIbIIMX 3HAYEHUAX HYXKHO ¢/leNaTh, HCCaeays
3aJaHHbIA rpadUK MPOUIBOAHON 3TOH (PYHKLMH.

Jl1A yeTIelHoro penreHns 3afad no TeMe HeobXoJMMO YyBepeHHOe BlaZeHUe HaBBIKaMHU
BEIYMCIEHUA TPOM3BOAHBIX M pelleHuA HepapeHcTB. Mcecnenosanue auddepenuupyeMoit
¢yHKIMN Ha Bo3pacTaHue (YORIBaHME) CBOZUTCA K ONMpeAeleHHIO IIPOMEKYTKOB 3HAKOIO-
CTOSHCTBA €€ IIPOM3BOAHOI. HalloMHHM COOTBETCTBYIOIIHME YTBEPKACHHUA.

Ecnu f'(x) > 0 8 kaxcdotl mouxe umepaana, mo gynkuua y = f (x) 6ospacmaem Ha 3mom
unmepeaie (docmamounsiii npusHak eozpacmanusa @ynkyuu). Ecau f'(x) < 0 8 kavxcdoil
mouxke uHmepeanda, mo dynkuusa y = f(x) ybvieaem na amom unmepsaie (docmamoumswiil
npusHak yboteanust GyHKyuLL).

PenreHue 3a71a4 Ha HaxoX/leHHWe TOYEK MaKCMMyMa H MMHMMyMa (TOYek SKCTpeMyma)
GYHKIMH OCHOBBRIBAETCA Ha C/IE/IYIONIMX YTBEDHKAEHHAX.

Mpusnax maxcumyma. Ecau dynuxyus f nenpepsiena 8 mouxe xo, f'(x) >0 na un-
mepsane (a;xy) u f'(x) <0 na unmepsane (xq; b), mo x, — mouxa makcumyma @GyHuuu
f Gnpowjennas dopmynuposka: eciu 8 mouke Xy NPOU3BOOHAS MeHAM 3HAK € NAOCA HA
MUHYC, MO Xy — MOUKA MAKCUMYMQ).

IIpusnak murumyma. Ecnu dynxuyus f nenpepblena 8 mouxe xg, f'(x) <0 Ha unmepsane
(a; xo) u f'(x) >0 na unmepeane (xy; b), mo xy — mouxa murumyma @yruxyuu f (ynpouen-
Has GOPMYAUPOBKA: ec/il 8 MOUKe Xy NPOU3BOIHAS MEHAEN 3HAK C MUHYCA HA IIIOC, MO X —
mouka MUHUMYMQ).

YcoBHe HeNPepHIBHOCTH B TOYKE X, ABIAETCA CyllecTBeHHBIM. Eciu aTo ycrnoBue He
BBITIOJIHEHO, TOYKA X, MOXET He ABAAThCA TOYKOH MakcHMMyMa (MMHMMYyMa), Jake ecid
bynkuMa f onpeseneHa B Hell M MPOM3BOHAA MEHAET 3HAK NPH Nepexoie yepes X,. B camom
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§ 1 Boiuucnenue npousgooHsix. Mccnedosanue @yHKuyuUll ¢ npumeHeHLeM NPouU38ooHoil

JeJie, pacCMOTPUM QYHKLIHIO

x? npu x # 0,

fe = 1 mpux=0.

Xora ara pyHKUMA onpezieneHa B Touke x =0 ¥ B 5TOM TOuke npoussogHas f'(x) = 2x
MEHAET 3HaK ¢ MUHyCa Ha IUTIOC, 3Ta TOMKAa He ABIAETCA TOYKOH MUHHMMYyMA.

ToukaMy MakCHMyMa X MAHUMyMa SABJIAIOTCS JIHIIE TOYKU 001acTH onpeeneHus GpyHk-
LMK, ¥ «OpAHHAT» 3TH TOYKH UMEThb, pasyMeeTcs, He MOTYT. TeM He MeHee, HHOIja yJallly-
ecs Ha3LIBAIOT, HATIPUMep, TOUKY MHUHUMyMa GyHKIMH y = x2+ 3 He «Touka O», a «Touka
(0; 3)», mogpasymeBasa Touky rpadmka ¢yukimu. Takoe yTBep:KAeHHE ABIAETCS OIMHO0Y-
HBIM.

3uauenue GYHKIMH B TOUKE MUHUMYMA HAZRIBAETCA MUHUMYMOM OYHKIMH, a 3HAYEHHE
B TOYKE MAaKCHMyMa — MaKcumMymom GyHKIHH.

Ecmmn dynkuua Boapacraer (y6eipaeT) Ha KaXKJAOM M3 JIBYX MPOMEKYTKOB, TO Ha MX
obbelMHEeHHH OHA JaJeKo He Bcerja AB/sieTca Boapacraioieii (yormBatoweit). Hanpumep,
0 (OYHKUMM Y = tgX OYeHb YacTo NPUBOJATCA ClIeAyIolHe OMMOOYHBIE YTBEPXKIeHHA:
«pyHKUMA y = tgx BO3pacTaeT Ha Bcell obnacTy onpeeneHus», «PyHKIUA ¥ = tgX BO3-

—% + mtk; % + 'ﬂ?k), k € Z». Fciu 6B 3TH

yTBep:kzeHHus ObUTH BEpHEI, TO U3 HepaBeHcTBa 2 > 1 ciexosano Owl, uTO tg2>1tgl, a aTo

pacraer Ha oObeUHEHHH IPOMEXYTKOB BEHMJA (

o 1
He Tak. AHaJIOrMYHO 06CTOUT Zeno ¢ GyHKuueld y = % BBIBOJ O TOM, 4YTO OHa ybriBaeT
Ha MHOM¥ecTBe (—oo; 0) U (0; +), ABngercd MaTeMaTHuyeckoli ommbkoil. B caMoM ferne,

M3 TOrOo, YTO 2> —3, OTHIOAbL HE CIEAYET, YTO % < _ig, U, ClIef0BaTeNbHO, GYHKIHUA y=%
He ABJIsIeTcs yORIBaoeH Ha 06beTUHEHHH TPOMEKYTKOB (—oo; 0) U (0; +0). Tlepeuncaars
MIPOMEKYTKH BO3DACTAHUSA JIyUIlle, UCTIONb3ys TOUKY, TOUKY C 3aMATOH WIH COI03 «H», a He
3HaK 0O0beMHEHUA MHOXKECTB. BripoueM, 3To coBeT ckopee Ha Oyayiuee, Ha cIydai, eciu
3ajay4a Ha uccnegoBanue QYHKUME Korga-HUOyAb nonageT Bo BTopyio 4acTh EI'D nmo Mare-
MaTHKe u Oyzer TpeGoBaTh IOJHOTO PEIIEHHA.

Jnsa oTeickaHuA HaubONbIIEro U HAUMEHBIIETo 3HaYeHHH (YHKLMH, HellpephIBHON Ha
OTpPE3Ke, HY)KHO BEIYUCIMTE €€ 3HaYeHUA B TOUKaX SKCTpeMyMa, MpUHaIeKallix OTPE3KY,
M 3HayeHMUd Ha KOHLax orpeska. Haubosnbilee (HauMeHblllee) M3 BEIYMCIEHHBIX 3HAYEHUH
u Byzet HauboOIBMIUM {COOTBETCTBEHHO HAUMEHBIIHM) 3HaYeHHeM GYHKIMHA HA OTPe3Ke.
Jlns GyHKIMM, HENMPepHIBHON Ha HHTEPBaJe, aHAJOTHYHOE YTBEP)KIEHHE CIIPABEIIHBO J1a-
JIeKO He Bcerga. B kauecTBe mpumMepa paccMoTpuM GyHKIHIO y =tg x Ha unTepsaie (0; 1).
Ha stom uuTepBane QyHKIMSI HEe MMeeT HH HAMOOJIBIIEro, HU HAMMEHBIIETO 3HAYEHHIA.
JleliCTBUTENBHO, CTH MPEATIONOKHTE, YTO B TOUKE X (GYHKIMA JOCTHTAET, HATIPUMED, HaH-
GoBIIETo 3HaUEHHA, TO 3TO Haubomklee 3HaYeHUe paBHO ¥ (X,) = X,. Ho Toraa oueBuzHoO,
4ro B M060H TouKe X; € (Xy; 1) 3HaueHHe GyHKUMM OKaxerca Oojblile, YeM X, ITOCKOIBKY
$YHKLMA y =tgx ABAAETCA BO3pacTalolei.



Memoduueckue pexomendayuu

Haubonbliiee 1 HauMeHblllee 3HayeHUA GyHKUMM y = f(x) Ha orpeake [a; b] o6suHO
0603HavaTCa CHMBOJIaMH lglali):ic f(x)u l[mbl} f(x) cooTBETCTBEHHO.
a; a;

M3 TeopeMsl O IIPOMEXXYTOYHBIX 3HAUYEHUAX HENpephIBHOM Ha oTpeske GYHKLUMH Cleay-
€T, YTO eC/ii HauboNbllee W HAaUMEHbIIee 3HaYeHus GYHKIMKA Ha JaHHOM OTPE3KEe PaBHBI
qucnaM m U M COOTBETCTBEHHO, TO MHOMKECTBOM 3HAYeHUH (YHKIMHM HA JaHHOM OTPE3-
Ke gBiAeTcad oTpe3ok [m;M]. [loaToMy K pemIeHHIO 3aJa9d Ha OTHICKAHHWE MHOXKEeCTBa
3HaYeHUI GYHKINHN, HETIPEPHIBHOH Ha OTPe3Ke, TAKKe MPUMEHHUM aJTOPHUTM BBIYHCICHUA
HauboIbIIero U HauMEeHbBIIero 3Ha4eHHI HelIpephIBHOH Ha oTpesKe GYHKIIMH.

PaccmoTpuM ele OfHY TUIMMYHYIO cUTyauuio. [Ipu MccieoBaHMM Ha MOHOTOHHOCTB
HeTpephiBHOI U auddepentmpyemoit Ha R gyrkimu y = 3x* — 4x° B oTBeTE HYXHO yKa-
3aTh TOJBKO /IBa IPOMEXKYTKa MOHOTOHHOCTH: (—o0; 1], Ha KoTopoM ¢yHKUMS yOBIBaer,
U [1; + %) — npoMexyToK Bospactanud. Touka 0, XOTd U ABNAETCA KPUTHYECKOH, He Oyaer
KOHIIOM NPOMEKYTKa MOHOTOHHOCTH, TaK KaK ITPOM3BOHAA B 3TOH TOYKE HE MEHAET 3HaK.

Hanporus, npu ucciefoBaiuu GyHKUMUM Y = % — % B OTBETE AO/IKHEI OBITH YKa3aHbl TPU
MpOMEXYTKa MOHOTOHHOCTH: (—o0;0) u [1; +9) —mpomMexyTku Bospacranud, (0; 1] —
MPOMEKYTOK yORIBAHNA.

3HaueHWe B TOUKe MUHMMyMa (YHKIIMH, NpHHAJIeXaleld oTpesKy, BOoBce He obfa3a-
TEJILHO ABMAETCA HAWMEHBIIMM 3HAaYeHWeM (GYHKIMM HAa 3TOM oTpeske. Hampumep, aaa
bynkuuu y = x° — 3x HaUMeHBIIMM 3HaYeHHeM Ha oTpeake [—5; 2] ABIAETCA BOBCE He
y(1) = —2 (3HayeHHe B TOYKe MHUHMMyMa), a y(—5) = —110. PaaymeeTrcs, aHaJOrHYHOE
3aMeyaHMe CIPaBeIJIMBO U I TOYEK MaKCHMyMa.

Jia pelieHHd 3a4a4M 14 MOKET OKa3aThCA MOJME3HBIM CIe/yIollee CBOMCTBO HellpephiB-
HBEIX GYHKUMA: ecau Pyrrkyus y = f(x) umeem Ha npomexcymke I eQUHCMBEHHYIO MOYKY 3KC-
MpemMyma X, U 3ma mouka Aeaiemcsa moukoi MUHUMYMAa, mo 8 Hetl docmuzaemes HaUMeHb-
lwiee 3HAUeHUe PYHKUUL HA OAHHOM NpoMeycymke. AHaIOTHYHOe YTBEPKAeHHe CIIPaBe/IMBO
[JI1 TOYKH MakcuMyMa W Haubompmiero 3uavenus ¢yHkimu. Hampumep, ectu dyHKima
v = f{x), HenpepriBHas Ha oTpe3ke [a; b], umeer Ha mpomexyTKe (a;b) eTUHCTBEHHYIO
TOYKY SKCTPEMYMa X U 5Ta TOUKA ABIAETCA TOYKOH MaKCUMyMa GyHKINHK, To Hauboabiee
3navenue $yHkuuu Ha otpeske [a; b] pasuo f(x;).

MHoraa npu pellieHUH 3a/a4 Ha UcoIeoBaHue (pYHKLUMH OKa3blBaeTCA, YTO Ha JaHHOM
MPOMEKYTKe TOUYeK 3KcTpeMyMa HeT. TakoH cuTyaluMM He HaZo IYraTbCsd: OHAa O3HAvaerT,
YTO Ha 3TOM IIPOMEIKYTKE ITPOM3BOAHAA MPUHUMAET 3HAYEHUs OJHOrO 3HaKa, T. e. PYHKLUA
ABJIAETCA MOHOTOHHOH Ha HeM. OcTaeTcd 3aMeTHTh, YTO eClId QYHKLUMA Bo3pacTaeT Ha
oTpe3ke, To Haubo/blllee 3HaYeHHe Ha HEM JIOCTUIaeTcAa B MPaBoOM KOHIIE OTpe3Ka, a Hau-
MEHBIIIee — B JIEBOM; eciii GyHKIMA yORIBAeT HA OTPe3Ke, TO HAuboOIbIIee 3HAYEHHE HA
HeM JIOCTUTAEeTCA B JIEBOM KOHIIE OTPe3Kd, a HAMMeHbIlee — B MpaBoM. Hampumep, mycTb
Tpebyercsa HalTH HauGombIIee 3HaUYeHHe GYHKIHH

y = 6V2sinx— %x+49

9



§ 1 Boiuucnenue npousgooHsix. Mccnedosanue @yHKuyuUll ¢ npumeHeHLeM NPouU38ooHoil

Ha oTpeake [E ﬂ]. ITpouspogHas 31oit GpyHKIMU ecTh ¥y’ = 6v/2c0sx — 4—3. [Tockonbky

23
T <4, NONYYUM, HTO 4?? >10. Ho 62 cosx = /72 cosx < /81 cosx, T.e.

6v2cosx < 9cosx < 9.

[Mostomy ¥’ < 0 mpu 11060M AeHCTBUTENBHOM 3HAaYeHWHM apryMeHTa. 3HauuT, (yHKLNA

' 40 " " . .
y=9sinx — —x+49 apngercs y6rIBatoleli Ha Bcel YHCI0BOI IPAMOH U CBOEro Hanboib-

T,

m
LIEro 3Ha4Ye€HHWA Ha OTpe3Ke [ 4; g] AOCTHI'aeT B TOYKE X = Z Takum 06]3330!\'!,

Tagy ) =y(%) =6x/§-@—%-5+49=45.
T3

Ocoboe MecTo B sy 3a7lad HA BRIYUCIEHUE HAMOOMBITUX U HAUMEHBITUX 3HAYEHWI
3aHUMAIOT «TEKCTOBBIE» 3a8/1aUH {KaK MPaBWIo, C FeOMETPUYECKAM cofiepykanruem). OBBIYHO
B TAKHWX 3ajayax TpeGyercs HaWTH HaubOoIbIIee WM HAUMEHBIIEe BO3ZMOXKHOE 3HAUEHHE
HEKOTOPOIi BeIMYMHEL [IpH 3TOM MCKOMas BeJIMYMHA paccMaTpUBaeTcA KaK GYHKUNAA HEKO-
TOPOM ApYrof BeIW4YMHEL Tak, HanmpUMep, eCJIM M3BECTEH NEPHUMETP p NpAMOYTOIbHHKAE,

TO ero IOk MOXHO paccMaTpuBaTh Kak (yHKUMIO S(x) = x - %, rfle X —ojHa
M3 CTOPOH INpAMOYTOAbHMKA. MccrezoBaB aTy GyHKIMIO, MOXHO YCTaHOBHTH, KakKoOH M3
BCEeX BO3MOXKHEIX IIPAMOYTOJBHHUKOB AaHHOTO IMEPUMETPa MMeeT HaubOoMbIIyIo IUIOmashb.
Jlna paccMaTpHBaeMOH 3aZavH 3TO MOXKHO C/le1aTh M 6e3 IpUMeHeHHA MPOU3BOIHOIH, Mo-
CKOMBKY GYHKIUA UIOMEAAN ABIAETCA KBaJAPaTHIHOM GHYHKIHMEH ¢ OTpHIIaTeTbHBIM K03ddu-
LMEHTOM IIPH BTOPOH CTelmeHu aprymeHTa. [1oaToMy Haubombliee 3HAUYEHHE AOCTUTAETCA

B abciycce BepIIUHE Mapaboiisl, SBASIOMERcs rpadukoM GYHKIHH, T.€. B TOUKE X = %.

CreoBaTe/IbHO, OfJHA M3 CTOPOH NMPAMOYIOJbHHMKA paBHAa YeTBepTH nmepumerpa. Ho Torma
P

H mobad apyrad cTopoHa 6ygeT paBHa - Takum 06pa3oM, M3 BCEX IIPAMOYTOIbHUKOB JlaH-

2

HOTr'O IIepuMeTpa p HaHﬁD.TEB]]IyIO Iromajib f_ﬁ HMeEEeT KBaJpar. ,Z[pyI'He 3aJa4vH Ha BRITHUCIIE-

HHe HaubOoJIbIINX H HaHMEHBIIHX 3HaueHHUA QYHKLMH 6e3 TpUMeHeHHA MTPOXU3BOAHOM 6YyayT
paccMOTpPEeHE! B CIEAVIOLEM maparpade.

10



Ilesble panyoHaabHble QYHKIIUH.
Pelrenus 3aza4 1 1 2 AUarHOCTUYECKOM pabGoThI

1. Haiizure Touky MakcuMyMa GyHKIIMH
y=x>—48x+17.
Pemenune. HalizeM npou3BoAHYIO JaHHON QYHKIINHA:
y' =3x%—48.

Onpe,qum:M IIPOMEXYTKH 3HAKOIIOCTOAHCTBA HpOHSBD,I[HOf‘I, pas-
JIO¥HB IIOTYYEHHOE BRIpaEHHE Hd MHOMHTEIH:

3x? —48 =3(x*—16) = 3(x + 4 (x — 4).

B Ttouke x = —4 IIPOMU3BOJHAA MEHSET 3HAK C IUTH0Ca Hd MHHYC,
CIeJOBaTEIbBHO, 3Ta TOYKa H ABIAETCH E,ZI;[/IHCTBEHHOf‘I TOYKOH
MaKCHMyMa.

y(x)y + max - min  +

yx 7 -4 ~ 4

HH

Omeem: —4.
2. Halizute HaMeHbIIee 3HaUeHHe GyHKIUH
y=x%—27x
Ha orpeske [0; 4].
Pemenune. Hafizem npoussoaHyio GyHKIMK
y=x*—27x
U Bocronb3yeMcsa GopMy7oli pasHOCTH KBaZpaToB:
y' =3x2-27, y =3(x—3)(x+3).

TlpousBozHAaA MeHAeT 3HaK B TOYKaX X = —3 U X = 3. OTpe3Ky
[0; 4] mpuHAaIe#UT TOABKO TOUKA X = 3, B KOTOPOI IIPOM3BOAHAL
MeHs7eT 3HaK ¢ MHUHyca Ha Ivmoc. TakuM obpa3oM, Touka x =3
ABAAETCA TOYKOH MUHHMYMa U eJMHCTBEHHOH TOUKOH SKCTpeMy-
Ma Ha JJaHHOM OTpe3Ke. 3HauuT, CBOEr0 HAUMEHBINIET0 3HaYeHHA
Ha JaHHOM OTpe3Ke QYHKIMA ZOCTUTaeT MMEHHO B 3TOH TOYKe.
Haiizem HaMMeHblee 3HAYEHHE:!

y(3) =3*-27.3=-54,

Omesem: —54.

1



OTBeTH:
TpenupoBouHas pabora 1

]
I
]
]
]
!
T1.1 | TL1. Haiizure f(0), ecim
]
i f(x) = 3x*—15x% —4x+16.
]
]
T1.2 | T1.2. Haitaure f'(—1), ecin
I
i fx) =x>+x7 +x12
]
T1.3 i TL3. Haitzure f/(1), ecin
]
| flx) = x*x*x7.
I
]
T1.4 | TL4. Haitgure f'(4), ectn
I
i fl) = @x-5"
]
TL.5 | TL5. Haiigute f'(—3), ecrmn
]
! fx) = 3(x+4)°.
]
]
TL6 \  TL6. Haitmure f'(4), ecin
]
i flx)=@x—11)°%
]
T1.7 E T1.7. Haiigure f'(—5), ecm
]
' fx) = (x+4°+ (x+6)°.
]
]
TL.8 | TL8. Haitaure f'(—4), ecom
I
' fx) = (x—5)(x+5"
]
T1.9 i T1.9. Haiizure y’'(—4), ecim
]
’ y = (x+3)(x+7).
T1.10 i T1.10. Haitgure f'(—3), ecu
]
' fx) = {x+ 1) {x+2)(x+3).
!
I
]
I
]
]
]

O6paser; HATTHCAHMA:

[1]2[3Ju]s[6[3[8[9]0]-]. 12



TpenupoBouHas paGora 2

T2.1. Hafigure TOUKy MUHUMYMa GyHKIHH
y= x4 x—2,

T2.2. Haiiure TOUKy MakcuMyMa pyHKIMH
¥y =9—4x+4x%— x>,

T2.3. Haiizure TOUKy MUHUMYyMa QYHKIIHA
y = x*—3,5x% 4 2x—3.

T2.4. Haiiaure Touky MakcumyMma GyHKImM
y=x>+x*-8x-7.

T2.5. Hatizure Touky MUHMMYyMa GYHKIIH
y =x—4x?—3x—12.

T2.6. Haiigure Touky MakcumyMma QyHKIHA
y=x>+8x%+16x+3.

T2.7. HaliguTe TOUKYy MMHHMyMa GyHKITMH
y= 2?4 x2—16x+5.

T2.8. Halizure TOYKY MAaKCHUMyMa QYHKIIHH
y =x>+4x* +4x+4.

T2.9. Haitiiure TouKy MUHMMYyMa GYHKUUH
y=x—4x*-8x+8.

T2.10. Haiigure Touky MakcumyMa GyHKLIHMK
y= x° +5x* +3x+ 2.

13

OTBeTH:

T2.1

T2.2

T2.4

T2.5

T2.6

T2.7

T2.9

T2.10

Obpazel HamMcaHHA:

|1.LZ 3_>|1115*6|?|8 9;01—;,|



OTBeTH:

T3.10

O6paser; HATTHCAHMA:

|1 12/3 '-IJ_5A6| 7/890-,

TpenupoBouHas pabora 3

T3.1. Haiifgure HaumeHslee 3Havenye GyHKimn
y= 3x* —2x%+1
Ha oTpeske [—4; 0].
T3.2. Hatizure Haubonpiiee 3HaueHHe QyHKITHH
y =4x* —4x—x*

Ha orpeske [1; 3].

T3.3. Haiigure HauMeHblllee 3HaYeHHe PYHKIIMH
y=xI-2x2+x+5

Ha oTpeske [1; 4].

T3.4. Haiigure Haubonsliee 3Havenue GyHKIMM
y=x*+x*-8x—8

Ha orpeske [—3; 0].

T3.5. Haiiiure HauMeHblllee 3HaUYeHHe PYHKIIMH

y=x—4x?-3x-11
Ha orpeske [0; 6].
T3.6. Haiigure Hauboneiee 3Havenue GyHKIMM
y=—(x+6)(x*—36)

Ha oTpeske [—4; 3].

T3.7. HaiiguTe HauMeHsbllee 3HadeHne GyHKIUM
y=(x—3)(x+3)*

Ha orpeske [—2; 2].

T3.8. Haiigure Haubonkiee saHavenue GyHKIMM

y=23 4+ (27 + x—2)

Ha oTpeske [1; 2].

T3.9. HalizuTe HauMeHbIIee 3Ha9eHHe QyHKIINHI
y=0-x)(x—4)?

Ha oTpe3ke [0; 3].

T3.10. Haitaure Hanbonbliee sHauyeHue GyHKLMK

y = (x—10)(x%—11x+10)
Ha oTpeske [—1; 7].

14



JApo6Ho-panioHaibHbie QYHKLIUH.
Peumrenus 3aza4 3 1 4 AuMarHocTU4YeCKOi paboThl

3. Haiizure TOYKY MUHUMYMa QYHKLIMH
y=24x+25
Pemenune. HalizeM npou3BoAHYIO JaHHON QYHKIINHA:
25
y=- 2Tl

Onpe,qumM MPOMEXKYTKH 3HAKOIMMOCTOAHCTBA “pOl’I3BOﬂ.HOﬁ, IIpH-
BeJA IMONMYYEHHOE BBIPa*KE€HHE K 061.U.EMY 3HaMeHaTeawn H pasfio-
AHHUB YHCIHMTENE HAa MHOXHUTEIH!
x*—25 _ (x—5)(x+5)
x2 xd ’

B Touke x =5 IIPpOMU3BOJHAA MEHAET 3HaK C MHHYCA Ha ILTIOC,
CJIe/IOBATENbHO, 3Ta TOYKA U ABIAETCA eJMHCTBEHHOH TOYKOH MH-
HUMyMa.

Omsem: 5.

4. Haiigute Haubonpiiee 3HaueHHe GyHKIMH y = X + % Ha
orpeske [—4; —1].
Pewenue. Haliiem NpoM3BOAHYIO JaHHON QYHKLIMHA:

9

y’=1—x—2.

HpPEBEﬂe.'M IIOJIYIEHHOE BBIDAXEHHE K 06]1[81\‘[5(' 3HaMEHaTeI
H PASIOMHM YHCIIUTENTb Hd MHOMHWTENTH:

x*—9  (x—=3)(x+3)
x2 % ’

Orpesky [—4; —1] NpUHaANEKUT TOABKO TOYKa X = —3, B KOTO-
Poii Npou3BoHAA MeHAET 3HaK C IUTIoca Ha MUHYC. TakuMm obpa-
30M, TOYKa X = —3 ABIAETCA TOYKOH MaKCMMyMa W eIMHCTBEH-
HOM TOYKOH 3KCTpeMyMa Ha AaHHOM OTpe3Ke. JHa4MT, CBOEro
HauOOIBIIero 3HaUYeHHs Ha JaHHOM OTpE3KEe (I)YHKJ.IPIH AOCTHI'aeT
HMEHHO B 9TOH Touke. Haliziem Haubonplnee sHaYeHHE:

y(=3)=-3+2 =-6.

Omsem: —6.



OTBeTH:

T4.1

T4.

T4.

T4.

T4.

T4.

T4.7

T4.8

T4.9

T4.10

O6paser; HATTHCAHMA:

[1]2[3Ju]s[6[3[8[9]0]-].

TpenupoBouHas pabora 4

T4.1. Haiigure f’(—%), ecin
fix) =3x"2
T4.2. Haitaure y'(1), ecom

y(x) = xlg

T4.3. Haiiaure f’(%), ecinm
f(x) =5x+9x ' +8.

T4.4. Haitoure g'(—1), ecim

4x 4 3x+7
e

glx) =

T4.5. Haiigure y'(—10), ecin
y=8(x+9) 1

T4.6. Haijgure g'(7), ecu
_ 7
g(x) = (x_ﬁ)_s-

T4.7. Hatigute f'(—4,5), ecm

_ x—4
) = a5
T4.8. Haiiaure y'(2), ecm
5
Y = Gx oy
T4.9. Haitnure g'(2), ecmu
_ o]
8= o 15
T4.10. Haiiyure y'(—3), eciu
_ Ix+2
T 2x+7
16



TpennpoBouHas pabora 5
T5.1. HaiiguTe ToUKy MUHHMyMa QYHKIHI
y=16— % =3

T5.2. Haiiure Touky MakcuMyMa GyHKIIHI

_x2+36
—

T5.3. Haiire Touky MUHHMyMa QYHKIITHHA

x*+64
Y=

T5.4. HaiiguTe TOuKy MakcuMyMma dpyHKIMH

y= 7—0,5x—%.

T5.5. Haiire Touky MUHHMyMa GyHKIIMIH
y= % +x+4.
T5.6. Haiizure TOuky MakcumyMa QYyHKLIHH
y=2-05x+6.
T5.7. HalizTe Touky MMHHMYyMa (yHKITHI
y=05+1115.
T5.8. Hatizure Touky MakcuMyMa GyHKIHK
y= lx—ﬁ —x*+9.
T5.9. Haiizure Touky MUHHMYMa GyHKIMH
y=x"— % +45.
T5.10. Haligure Touky MakcumyMma GpyHKLIHHA

y=28_%%+100.

17

OTBeTH:

T5.1

T5.2

T5.3

T5.4

T5.5

T5.6

T5.7

T5.8

T5.9

T5.10

Obpazel HamMcaHHA:

| 12 3|1145L6 | ?I 890-,



OTBeTH:

T6.1

T6.3

T6.4

T6.5

T6.6

T6.7

T6.8

O6paser; HATTHCAHMA:

|1 12/3 '-IA5A6| 7/890-,

TpenupoBouHas pabora 6

T6.1. Halimute HauMeHbIIee 3HaYeHne (YyHKIHH

_ x?416

= Ha oTpeake [2; 8].

T6.2. Hatigure Hanbonsinee suavenne GyHKIMN

_ X2 +7x+49
Y=—=

Ha orpeske [—14; —1].
T6.3. Haiizure HaMeHbIlIee 3HaYeHe GyHKIHH

_ x*—6x+36
- x

¥y
Ha orpe3ske [3;9].
T6.4. Hatigure Haubosbliee 3HaveHmne GyHKLIMK

_ x*—8x+64
2= x

Ha otpe3ake [—16; —4].
T6.5. HafifuTte HauMeHbIIee 3HaYeHHe (YHKIIMH
_ x*+10x+100

- x

Ha oTpeske [1; 20].

T6.6. Hatinure Hanbonpinee 3HaYeHHe QYHKIIMI
x4 xt+9 s
=%

X
Ha oTrpeske [—9; —1].
T6.7. Haligure HauMeHblIee 3HaYeHne GpYHKLMH

T 53
Ha orpeske [1; 10].
T6.8. Haiigute Hauboibinee 3Havenre GyHKIHHA

_16—x°
R

Ha oTpeske [—4; —1].



Tpenuposounas paboma 6

T6.9. Haiaure HauMeusblilee 3HaueHne GyHKIUH
_x*—54
- x
Ha oTpe3ke [—6; —1].
T6.10. Haiinure nanbonbmee suauenne GpyHkmm
_ 250+50x—x*
y= X

Ha oTpe3ke [—10; —1].

OTBeTH:

T6.9

T6.10

Obpazel HamMcaHHA:

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



HppainuoHanbHbie GyHKIIUH.
Peluienus 3aja4 5 ¥ 6 AMArHOCTUYECKOH PaGOThI

5. Haiiaure Touky MakcuMyMa GyHKLIMH
y=7+6x— 2x3.
Pemerune. HaiizeMm MpoU3BOHYIO AaHHOH QYHKIMH:
y'=6-3x}, y=3(2-v%).
[TpouaBogHas ofpamaerca B Hy/lb, €CIH /X =2, T. e. x =4, B Tou-
Ke X =4 npousBojHasA MeHAET 3HaK C IUIIoca Ha MHUHYC, Cle/loBa-

TEJIbHO, 3Td TOYKA U ABJIAETCA eJUHCTBEHHON TOYKOM MaKCUMyMa.
Omaesem: 4.

6. Haiigure HauMeHsblee 3HaYeHHe GyHKUMN
3
y=xz—3x+1

Ha oTpezke [1; 9].
Pemenue. HalizieM poU3BOHYIO AaHHOM GQYHKIMH:

’ 3.1 3
y =33 y=i(/E-2)

[TpouaBogHas o6pamaeTcs B HyJlb, €CIIM /X =2, T. e. x =4, B Tou-
Ke x=4 IIPOM3BOAHAA MEHAET SHaK C MUHYCA Ha ILTI0C, 3Ta TOYKa
ABJIAETCA E,I[I/IHCTBEHHoﬁ TOYKOH MMHHMYMa Ha JaHHOM OTpEe3KeE,
H HAMMEHBIIETO 3HAYEHHA Ha 3TOM OTPE3KE d)yHIGJ;[/IF[ AJOCTHI'aeT
HMEHHO B 3TOH TOYKE. HafIﬂEM HaHWMEHEBIIIEE 3HAYEHHE:

y(4) =45 —3-4+1=-3,

Omesem: —3.

20



TpeHupoBouHas pabora 7

T7.1. Haiigure f'(9), ecrm
F(x) = 18VX.
T7.2. Haitaure g'(8), ecm

g(x) =20y x+17.

T7.3. Haiigure f'(2), ecm
FO) = Vax—7.

T7.4. Haiigure y'(5), ecnu

yvx) =7y 6x+19.

T7.5. Haiigure y'(1), ecin
yx) = 49x7.

T7.6. Haiigure g’ (18), ecsn

Lz

L8
glx) =x%-xv-x7,

T7.7. Haiigure g’'(1), e
g(x) =48 Vx Vx.

T7.8. Haitqure f'(1), ecomn

flx) =15Yx+34 ¥x.

T7.9. Haitaure g’ (1), ecmmn

P o i
gX) = ——5—
T7.10. Hasigure y'(1), ecmu
x*—9g
y=imy
21

OTBeTH:

Obpazel HamMcaHHA:

|112 $|lli5L6|?|8 9*:01—;,|



OTBeTH:

T8.1

T8.2

T8.3

T8.4

T8.5

T8.6

T8.7

T8.8

T8.9

T8.10

O6paser; HATTHCAHMA:

[1]2[3Ju]s[6[3[8[9]0]-].

TpenupoBouHas pabora 8

T8.1. HaiizuTe Touxy MUHUMyMa GyHKITHHA

¥y =3xVx—6x+1.

L

T8.2. Haitiure TOYKY MakcuMyMa (YHKLIHH
¥y =2+4+3x—xvx.

T8.3. Halizure TouKy MUHHMYMa (yHKITHH
y=xyx—1,5x+2.

T8.4. Haiigute TOUKY MaKCHMyMa (GyHKITHH
y=7+8x— %x Vx.
T8.5. Haiiure TOUKY MUHMMYyMa QYHKLIMH
y=(x—9Vx.

T8.6. Haiiaure TOUKy MakcuMmyma GyHKIUH
y=(6-x)Vx.

T8.7. Haiigure TOUKY MMHHMYMa QYHKLIHM
y=(x—-12)Vx.

T8.8. Hatimure Touky MakcuMmyma QyHKITHN
y=(15—-x)x.

T8.9. Haiiure TOUKy MAHHMyMa GyHKIINI

y=xvx—3yx+2.

T8.10. Haiimire Touky Makcumyma GyHKIHHA
¥y =11+6yx—2x/x.



TpenupoBouHas pa6ora 9

T9.1. Halignre HauMeHbIIee 3Ha4eHHe GYHKIHH
y=(x—12)y/x naorpeske [1;9].

T9.2. Haiaure Haubonbiuee 3HadeHue GyHKUMH

y=7—6yx—5x* Haorpeske [1;4].

T9.3. Haiizure HauMeHblllee 3HaYeHne GyHKIMH

y= x>+5/x+7 Ha orpeske [4; 16].
T9.4. Haitaure Hanbosbinee sHavenue GyHKIMH
y=(7—x) \/m Ha orpeske [—4; 4].
T9.5. Haitzure HauMeHblIee 3HayeHe QYHKIMH
y=(x—11) \/x-l-_l Ha orpesxe [0; 8].
T9.6. Haitaure Haubonpinee sHavenue GyHKUMH
y=(10—x) \/m Ha oTpeske [—1; 7].

T9.7. Hatigure HauMeHbllee 3HaYeHue (pYHKIMH

y=(x—15)yx+12+6 Haorpeske |—8;4].

T9.8. Hafinute nauboneniee sHavenne Gyakimm

y=(8-x)Vx+4+1 =naortpeske|—3;5].

T9.9. Haitaure HauMeHblllee 3HaYeHHe GYyHKIMM

y=2(x—20)yx+7+5 Haorpeske [—6; 2].

T9.10. Haiiagure Hauboneliee 3HaveHne GyHKIMH

y=5—(x—14)y x+13 =Haorpeske [—9; 3].

OTBeTH:

T9.4

T9.5

T9.6

T9.7

T9.9

T9.10

Obpazel HamMcaHHA:

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



Tpuronomerpuyeckue GpyHKIHHU.
Peluienus 3aja4 7 ¥ 8 AuarHoCcTUYeCcKoi paboThl

7. Haligure Touky MHHUMyMa QyHKITHH
Yy = (0,5—x) cosx+sinx,

MPHHAJIEKAITYI0 IIPOMEXKYTKY (0; %)

Pemenue. CHavasa HaWAeM MPOU3BOAHYIO AaHHON QYHKLMH,
NPUMEHHMB NMPaBWIO A BEIMHCIEHUA MIPOU3BOJHON NMPOM3Bee-
HUA ABYX QYHKLMWIA:

¥ = (0,5—x) cosx+ (0,5 —x)(sinx)’ + (cosx)’,
T. €.

y' = —cosx — (0,5 — x) sinx + cos x,

u, crenoparenbio, y'=—(0,5—x)sinx, wm y’'=(x—0,5) sinx.
Ha nmpomerxyTke (0; %) TIpoM3BOZHAaA o06pamaeTcsa B Hy/Ib TOTBKO

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

NIpOM3BOAHASA MEeHAET 3HaK ¢ MUHYCa Ha IUIIOC, M 5Ta TOYKa ABJIA-

eTcq e[MHCTBEHHO TOYKOH MUHMMYyMa Ha JIJaHHOM IMPOMEXYTKE.
Omeem: 0,5.

8. Haiiaure Haubosnbliee 3Havenye GyHKIHUU
y=4v2cosx+4x—n+4
T
Ha OTpesKe [0; E] .
Pewenue. HaiiieM NpoM3BOAHYIO JaHHON (QYHKLIMK:
y' = —4v2sinx+4.
[TpouzposHan obpanaercs B Hy/lb, €CIH

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

V2

Otpe3sky [0; %] TIpUHA/IEXKUT eJUHCTBEHHEBIH KOPEHD X = % To-

T

JIy4EHHOTO YpaBHEHHUA. B ToUKe X = 7 NMPOM3BOJHAA MEHAET 3HAK
C ImIoca Ha MHMHYC, 5Ta TOUYKa ABIAETCA eJMHCTBEHHOH TOUKOH
MaKCHMMyMa Ha JaHHOM OTpe3Ke, M HauOoNbIOIero 3HaYeHHUd Ha
9TOM OTpe3ke $YHKIMA ZOCTUTaeT MMEHHO B 3Toii Touke. Hatinem
HaubonbIIee 3HaUYEHHE:

T T T T
y(z) = 4\/§cosz+4- gy e.y(z) = 8.
Omeem: 8.

24



TpenupoBoyHas pa6ora 10

T10.1. Haitaure f* ( n) eciu
f(x) =2sinx+7cosx.

T10.2. Haiigure y’(%), ecim
ylx) = 9/ 2sinx — 7tgx.

T10.3. Haiiiure g’ (5%[), ecm
g(x) =9tgx—8cosx.

T10.4. Haiigure y’ ( 3”) ecamn
y = 3cos7x.

T10.5. Haitaure f’(%), ecam
flx)== sm(13ﬂ'x)

T10.6. Haiigure y’ (%), ecnu

y=2218(~)
T10.7. Haitgure g’ (%) ecim
) 12
g(x) = sinx’
T10.8. Haiigure f’ (%) ecmu
feay= m

T10.9. Haiiure y’(%), eciIu

y(x) = sin? 7x — cos® 7x.

T10.10. Haiigure g’ (%) , ecIu

__ sin24x
()= cos12x "

25

OTBeTH:

T10.1

T10.2

T10.3

T10.4

T10.5

T10.6

T10.7

T10.8

T10.9

T10.10

Obpazel HamMcaHHA:

|1.LZ 3_>|1115*6|?|8 9;01—;,|



OTtseTH:
TpenupoBouHas pabora 11

T11.1 T11.1. Hatiaure To9Ky Makcumyma GyHKIpu

Yy =xsinx+cosx —3sinx+1,

MIPUHA/PJIENKAITYIO TPOMEKYTKY (%, TE) .
T11.2 T11.2. Haiigure ToYKy MEHAMyMa GYHKIHI

y = (x—1,5)sinx +cosx,

NIPHHA/IEKAIYIO TPOMEKYTKY (0; %)

T11.3 T11.3. Haiiaure Touky MakcuMmyma GyHKIHN

y = (6—5x)sinx —5cosx+6,

MPHHALIEXKAITYI0 IPOMEAYTHY (0; %)

T11.4 T11.4. Haiigure TouKy MEUHUMYMa (QYyHKUHAK

y=2cosx—(1—2x)sinx+1,

MPHHALIEXKAITYI0 IPOMEAYTHY (0; %)

T11.5 T11.5. Haiiaure Touky MakcuMmyma GyHKIHMN

¥y =2cosx—(5—2x)sinx+4,

TIpHHALIEKAIYI0 TPOMEKYTKY (% 71').

T11.6 T11.6. Haiigure TOUKy MUHMUMYMa (QYHKUHAK

R 3 .
Yy —xsmx—kcosx—zsmx,

( T
IIPHHAZIEKAUTYIO MPOMEXYTKY | 0; 5)
T11.7 T11.7. Haiigute ToUKy MakcuMyMa QyHKIITMH

Yy =sinx—4cosx —4xsinx+5,

IIPHHAZIEKAILYIO TPOMEKYTKY (0; %)

O6paser; HATTHCAHMA:

|1 12/3 '-IA5A6| 7/890-, 26



Tpenuposounas paboma 11 OtBeTn:

T11.8. HaiiguTe Touky MUHHMYMa (YHKLIMH T11.8

¥y =3(x—1,25)sinx+ 3 cosx+ 2,

TIPUHAZIEXKAITYI0 IPOMERYTKY (0; % L
T11.9. Haiigure TOUKy MakcHMyMa GyHKITHI T11.9

y = (2—5x)sinx —5cosx+3,

( s
NpHHA/PIeRaIy o mpoMexyTky | 0; 5)
T11.10. Halizute TOUKy MUHHMyMa GyHKIHA T11.10

¥y =4sinx+2(5—-2x) cosx —7,

TIPHHA/YIKAIIYIO TPOMEYTKY (%, ?‘E).

Obpazel HamMcaHHA:

97 1]2[3]u/s/6[7[8[9/0/-, ]



OTBeTH:

T12.1

T12.3

T12.4

T12.5

T12.6

T12.7

T12.8

O6paser; HATTHCAHMA:

|1 12/3 '-IA5A6| 7/890-,

TpeHupoBouHas pabora 12
T12.1. Haligure HauMeHblee 3HadeHue QYHKIMK
¥y =94+v3n—3v3x—6cosx
i
Ha oTpeske [D; E] .
T12.2. Haiimre Hanbonsinee 3HagerHie GyHKirm
y =6sinx— %:H—?
51
Ha OTpeske [—?; D].
T12.3. HaiimiTe HauMeHbInee 3HaYeHne QyHKIII
Yy =>5cosx— %x+9
2n
Ha OTpeske [_T; 0].
T12.4. Haiizure Haubonbliee sHavyeHne GyHKLHH
y=9tgx—8x+7
7t
Ha oTpeake [_5; {J].
T12.5. Haiignre HaumeHnbliee 3HadyeHue QyHKIHH
y=4x—-5tgx—5n+4
3n, 5
4’74 |
T12.6. Haiiute HanbonsInee 3HadeHune QyHKIHI
y=5tgx—4x+m-+9

Héa 0Tpe3ke [

Ha OTpe3ake [—E' 1]
p 4! 4 -
T12.7. Haiigure HauMeHbIee 3HAUYEHUE GYHKIHU
y= —\;—gﬂ—Zcosx— V3x—5
T
Ha oTpeske [0; 5] :

T12.8. Haifgre Hanbonbliee 3HavyeHue GyHKIUK

y= 2sinx—v’§x+§fr+7

T
Ha 0TpesKe [0; E] :



Tpenuposouran paboma 12

T12.9. Haiture HauMeHbIee 3HaYeHHe PYHKIIMH

y=7sinx+8cosx—17x—18
T
Ha OTpeske [_f; 0].

T12.10. Haiigure Hanbonbliee 3HaueHne GyHKIMH

y=4sinx—5cosx+11x—13

3n
Ha oTpeske [—?; O] .

OTBeTH:

Ti2.9

T12.10

Obpazel HamMcaHHA:

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



IToxa3arenbHasa GyHKIUA.
Peurenus 3aza4 9 u 10 AuarHocTu4eckoi paboThl

9. Haigure TOUKy MakCHUMyMa (GYHKLMH
y= (x?—17x—17)e’ ~.

Pemenue. CHavaja HalZeM NMPOU3BOAHYIO AaHHOM QYHKLMH,
IIPMMEHHUE IIPDABUIIO [JIA BBITYHCIEHHA HpDI/ISBD,I[HOf‘I IIpOHU3BEE-

HUA ABYX GyHKIIMIA:
Y = —17x—17)e" "+ (x> —17x - 17) ("),

¥ =2x—17)e" *+(x*—17x—17) (—e’ ),
U, CIIE{0BATENBHO,
¥y =—(x*=19x)e" X, wm y = —x(x—19)e’ *.

IIpouzBogHaa obpamaerca B HyAb npu X =0 u x = 19, npudem
MeHSEeT 3HaK C IUTIca Ha MUHYC B Touke X = 19. DTa ToYka U AB-
aAgeTcs eAUHCTBEHHON TOUYKOH MaKCHMyMa.

Omeem: 19.

10. Haiizute HauMeHbIee 3HaYeHHe QyHKITHH
y=(x—13)e 12

Ha oTpeske [11; 13].

Pewenue. CHavyana HaigeM NMPOU3BOAHYIO JaHHON (QYHKLIMH,
TIPUMEHUB NPABWIO [JIA BEIYHCICHMA NPOM3BOAHON NMpOU3Bee-
HUA ABYX GyHKUMI:

y! — (x _ 13)!ex—12+ (X— 13)(ex—12)!’

y =Py e 13)e™ 1,

U, CIefloBaTenbHo, y' = (x — 12)e* 1% B Touke x =12 MPOU3BOJ-
Has MeHfeT 3HaK ¢ MMHyca Ha IUIIC, 3Ta TOYKa ABJIAETCA eIuH-
CTBEHHOH TOYKOM MMHHMYMa Ha JaHHOM OTpPe3Ke, M HauMeHblIe-
I'o 3HAaUYE€HMA Ha 3TOM oTpe3Ke GYHKIUA JOCTUTraeT UMEHHO B 3TOM
Touke. HaiiileM HaMMeHblllee 3Ha4YeHHe:

y(12) = (12—13)e’> 12 = 1.

Omasem: —1.

30



TpenupoBoyHas pabora 13
T13.1. Haiigure f'(2), ecnu
f)= L.

T13.2. Haitgure y'(—2), eciu

2% . 5%
T Inl0°

T13.3. Haiigure f'(—6), ecin
_ 6.\‘-%73
fx) = 1=

T13.4. Haitgure y'(—2), ecnin

T13.5. Haiizure f'(14), ecin

.

7:6
f =g

T13.6. Haitgire y'(—2,5), ecmn
§= ez_x-i-Sl

T13.7. Haitaure f'(—18), ecim
F(x) = (x+8)e 8,

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

foo =55
T13.9. Haitaure y'(2), eciu
73.1:—5
Y=Tn7 -
T13.10. Haiigure y'(5), eciu
__ 15¥15%
~ Inls5

31

OTBeTH:

T13.1

T13.2

T13.3

Ti3.4

T13.5

Ti13.6

T13.8

Ti3.9

Obpazel HamMcaHHA:

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




T14

OTBeTH:

1.1

T14.2

T14.3

T14

.4

T14.

T14.6

T14.7

T14

1.8

T14.9

T14.

10

[1]2[3Ju]s[6[3[8[9]0]-].

O6paser; HATTHCAHMA:

TpenupoBouyHas pabora 14

T14.1. HaiiguTe TouKky MHEAMYMa GYHKIIHN
y = (x*—5x+5)* >,

T14.2. Haitaure Touky MakcumyMa GyHKLIHK
y = (x*—8x+8)e 5,

T14.3. Haiigre TOuKy MUHUMYMA GYHKIMMK
y = (x®*—15x+15)e* 5,
T14.4. HafizuTe TOUKy MakcuMyMa GYHKIMH
y = (x+3)%> ™.

T14.5. Haiigure Touyky MUHUMYMa QYyHKLIMH
y=—(x—4)2e

T14.6. Haitaure Touky MakcumyMma GyHKLIMK
y={(x— 6)%e* b,

T14.7. Haiigure TOUKY MUHMMYMa (QYHKIMH

y=@-x)e*,

T14.8. HaiiguTe TOUKY MakcuMyMa GyHKITHHA
y = (x—6)e" ™.

T14.9. Haiinyre ToUKy MUHAMyMa GyHKIINH

y=(x*=3)"°.

T14.10. Haitgure Touky makcumyma GyHKUIHH
y = (x2+2x+1)e* ™.



TpenupoBoyHas pabora 15

T15.1. HafinuTe HauMeHblIee 3HadeHle GyHKIH
y =8+ (x—7)e"°
Ha oTpeake [3; 9].
T15.2. Haiigure Haubonbliee 3HauYeHue GyHKUMM
y=(x—11)e'? *+13
Ha orpeake [5; 15].
T15.3. Haligure HauMeHbIee 3Ha4YeHHe GyHKLIKM
y=5- (x—3)e* ™
Ha orpeske [0; 7].
T15.4. Haitpure Hanbosbliiee 3HauyeHue GyHKUMH
y = (x—4)%" 2
Ha oTpeske [1; 3].
T15.5. Hafigure HauMeHblIee 3HaYeHne GyHKIHH
y=2—(x—3)%"*
Ha oTpeske [4; 6].
T15.6. Hajigure Hanbosbiiee aHavyenne GyHKLMH
¥y =6+ (x—7)%"°
Ha oTpeske [4; 6].
T15.7. Hajignre Haumenbliee sHadyeHue QyHKLIMH
¥y =4—(x—4)%?
Ha oTpeske [1; 3].
T15.8. Haiigure Hanboubliee 3Havenue yHKIMH
y= (x = 6)268—:(
Ha oTpeske [7; 9].
T15.9. Haiigure HauMeHbliee 3HadyeHHe GyHKLIMK
y= (x*—5x+5)e"?
Ha oTpeske [1; 5].
T15.10. Haiiaure Hanbonbuiee snavenne GyHKIMN
y = (3—x%e*!

Ha oTpeske [0; 2].

33

OTBeTH:

T15.1

T15.2

T15.4

T15.6

T15.7

T15.8

T15.9

T15.10

Obpazel HamMcaHHA:

| 12 3|1145L6 | ?I 890-,



Jlorapudpmuydeckas QyHKIUA.
Pewrenus 3aga4 11 u 12 guarHocTuydecKou paboThl

11. HajiguTe TOYKY MUHMUMYMa GYHKLIMH
y=x—5Inx.
Pewenue. @yukuua onpegenena Ha (0; +o0). HaligeM npous-
BOZHYIO JaHHOH (QyHKIMH:

X5
o

y’=1—%, Te.y =

[IpousBozHad MeHAET 3HAK B eAMHCTBEHHOH TOUKe X =5, IpHIeM
3HaK NPOU3BOIHOM B 5TOI TOYKe MEHAeTcd ¢ MHHyca Ha IUIIOC.
CrnegmoBaTeNbHO, 3TA TOYKAa H ABIAETCA €TMHCTBEHHOH TOYKOH

MMHHMyMa JaHHOH GyHKINN.
Omeem: 5.

12. Haiizute Haubosblnee 3HadeHne GyHKINH
y=5—7x+7In(x+3)

Ha oTpeske [—2,5; 0].
Pewenue. Haiiiem NpoH3BOAHYIO JaHHON QYHKLIMH:

7
l{__ —
y = 7+x+3’
T. €. .
r_ _ Xt
Yy = 7x+3'

TIpou3BOIHAS MEHSIET 3HAK B eIMHCTBEHHOMN TOUKE X = —2, TIPH-
YeM 3HaK IPOM3BOAHOM B 3TOH TOUKe MEHAETCA ¢ IUIIoCca Ha MH-
Hyc. JTa TOYKa ABIAETCA €JUHCTBEHHOM TOYKOH MakcHMMyMa Ha
JaHHOM OTpe3Ke, U HaubOoJNbLIEro 3Ha4eHWA Ha 3TOM OTpe3Ke
GYHKLMA ZOCTUraeT UMEHHO B 3TOMH Tovke. Haiinem HanbGomnblnee
3Ha4YeHHe:

y(=2)=5-7-(—2)+7In(-2+3) = 19.

Omasem: 19.



TpenupoBouHas pabora 16

T16.1. Haiigure f'(7), ecin
f(x) =28Inx.

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

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

T16.4. Haiigure y'(5), ecn

T16.5. Haiigure f'(—4), ecimm
f(x) =5x+4In(x+6).

T16.6. Haitgure y'(5), ecm
y = 3xIn(x—4).

T16.7. Haiizure f'(—2), ecin
f(x) = 4x® In(x + 3).

T16.8. Hatiaure f'(2), e

In(x—1)
f ==
T16.9. Haiure y'(3), ecm
X2
y = 6x+lﬂgs(x'+5) ~ 785

T16.10. Haitaure y'(6), ecin

y= 5x2+%—610g7x.

OTBeTH:

T16.1

T16.2

T16.3

T16.4

T16.5

T16.6

T16.7

T16.8

T16.9

T16.10

Obpazel HamMcaHHA:

|112 $|lli5L6|?|8 9*:01—;,|



OTBeTH:
TpenupoBouyHas pabora 17

]
I
1
]
]
I
i
T17.1 i T17.1. HaifauTe TOYKy MakcuMyMa (yHKITHI
]
" y=2lhx—5x+7.
1
]
T17.2 | T17.2. Haiiiure TOUKY MakcHMyMa GyHKIIMH
I
: y =In(x—8)—x+5.
]
I
T17.3 i T17.3. Haitaure TOUKY MMHUMYMa QYHKIHMHA
]
! y=x—In(x-7)+7.
]
]
T17.4 | T17.4. Haitgure TouKy MakcuMyMa GyHKIMH
]
i ¥ =4In(x—3) — 2x+3.
1
]
T17.5 | T17.5. Haiiaute Touky MuHuMyMa GyHKIMN
]
! y=2x—5In(x—7).
1
]
T17.6 | T17.6. Haiigure TOuKy MakcHMyMa GyHKIIUH
1
! y=18Inx—x%
]
I
T17.7 i T17.7. HaifauTe TOYKY MUHMMyMa GyHKIHH
]
| y=2x—7In(x—8)+5.
]
]
T17.8 | T17.8. Haiigure Touky MakcuMyMa GyHKIHH
]
H y = In(x+5)—5x+5.
]
]
T17.9 1 T17.9. Haiigure TouKy MUHMMYMa GyHKIIHK
1
! y = (x—3)*—8Inx.
I
]
T17.10 | T17.10. Hafizure Touky Makcumyma GyHKLIAH
1
' y =6lnx— (x—2)*.
i
]
]
]
I
1
]
]

O6paser; HATTHCAHMA:

[12[3[u]sle[78[9/0)-. 36



TpenupoBouHas pabora 18

T18.1. HaliguTe HauMeHbIIee 3HadeHne GyHKIHH
y= S5x—In(x+5)° Ha oTpeske [—4,5; 1].

T18.2. Haitaure Haubosbliee 3HaYeHHe PYHKIIMH

y=3In(x+2)—3x+10 Haorpezke [—1,5;0].

T18.3. Haiigure HauMeHblIee 3HaUYeHHe QYHKIMKA

y= —x%2+4+20x—18Inx =ma orpezke |0,1; 8,1].
T18.4. Haiigure Haubosbuiee 3HavyeHHe QyHKIMU
¥y =7—7x+In(7x) =Ha oTpeske [%, %] ;
T18.5. HaiiuTe HauMeHsblnee 3nadeHue QyHKim
y= x>—2lnx+1 =Ha orpeske [0,3; 3,3].
T18.6. Haiiirre Hanbombinee 3Haverie GyHKIHT

¥y =In(13x) —13x+13 Ha oTpeske [1—15, ﬁ]

T18.7. Haiigure HauMeHblIee 3HaYeHHe QYHKIHN

y=3x2—llx—|—51nx+7 HaOTpesxe[u 13].

12° 12

T18.8. Hatizure Haubonpmiee 3HaueHHe GyHKITHH
y=7—Inx+5x—2x> na orpeske [%, %]

T18.9. Haiinure HauMeHblIee 3HaueHue GyHKIMY
y = 3x*—10x+4lnx Ha orpeske [0,8; 1,2].

T18.10. Hajlizure nanbonpniee snavenye GyHKIHNA

y=3—-x*+7x—5Ilnx Ha orpeske [é; g]
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OTBeTH:

T18.1

T18.2

T18.3

T18.4

T18.5

T18.7

T18.8

T18.9

T18.10

Obpazel HamMcaHHA:

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



OTBeTH:

Ji11

AL3

1.5

J11.7

AL8

O6paser; HATTHCAHMA:

|1 12/3 '-IJ_5A6| 7/890-,

JAwnarHoctudeckas pabora 1

J1.1. Haiigute TOIKY MHEUMYMa QYHKITHIT
y=7+12x—x°

1.2, Haiinure Haubonpinee 3HaueHle GyHKIIMHI
y=x>—3x+4

Ha orpeske [—2; 0].

A1.3. Haitaure TOUYKY MakcMMyMa QYHKLIMH

Y= 1?6+Jc+3.

A1.4. HaliguTe HauMeHbliee 3HauyeHne GyHKLIMH
I
y=x-+ >

Ha orpeske [1; 9].
J1.5. HaiiguTe TOYKY MUHHMYMa (GyHKITHI

2.3
_'V=Tx3

3 —2x+1.

J11.6. Haiinute Hanboneniee 3HaYeHue GyHKINN
y=3x— 23

Ha orpeske [0; 4].

J1.7. HaliguTe Touky MakcUMyMa (QyHKIIIH

¥y ={(2x—3)cosx—2sinx+5,

MPUHAAAEKAUIYIO TPOMEXYTKY (0; %)
J1.8. Haiijure HauMeHbIlee 3HaUYeHHe QYHKIIMH

y=6sinx—9x-+5

3n
Ha OTpe3ke [—?; D] .



Juazrocmuueckan paboma 1

J1.9. Haiiure TouKy MUHUMYMa GyHKIMH
y = (x=7)e".
A1.10. Haitigure Haubonbinee 3HaveHHe GyHKIHK
¥y =(x—9e!0>
Ha orpe3ke [—11; 11].
J1.11. Hafinure Touky MakcuMyMa GyHKITHH
¥y =Inx—2x.
JI1.12. HaiiguTe HanMeHbIIee 3HaYeHNe GyHKITHN
y=4x—4Inx+5

Ha orpeske [0,5; 5,5].
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OTBeTH:

A1.9

JILI1

Obpazel HamMcaHHA:

| 12 3|1145L6 | ?I 890-,



OTBeTH:

A2.2

J12.3

J12.5

J12.8

A2.9

O

|1 12/3 '-IJ_5A6| 7/890-,

5p3381[ HAaImMCaHHA:

JAuarHocrudeckas pabora 2

A2.1. Haitaure Touky MakcumyMa GyHKLIMH

3
y= 5+4x—%.

A2.2. Havpure Hanbonbluee 3Havenue GYHKIHH
y = x> —6x>

Ha oTpeske [—3; 3].

J12.3. Haiigure TOUKY MMHHMyMa (HDyHKIIMHA

Y= 4?';)+x+‘-‘r9.

2.4, Haligure Haubospiiee 3Havernue GyHKIAH
y=x+ % +4

Ha orpeake [—4; —1].

J12.5. HafinuTe TOUKY MakcHMyMa (GyHEIHI
y=5+ 18x —4x1.

/12.6. Haliure Haubonbliee 3HaveHue GyHKIUH
y=6x—xyx+1

Ha orpeske [9; 25].

A12.7. Haiigure TouKy MUHUMYMa (QyHKLMM

¥ =5sinx—5(x—1)cosx+4,
( T
TIPHHAIIEXANYI0 TPOMEKYTKY | 0; 5)
J2.8. Hatigute Haubonbuiee sHa4eHHe QyHKIINH

y=12cosx+6V3x—2vV3n+6
Ha 0TpesKe [0; %] :

J12.9. Haiijmre Touky MakcuMyMma QyHKIHH
y = (x>—17x+17)e’*.
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Huaznocmuueckasn paboma 2

A2.10. Haiigure Haubonbulee 3HaueHe PYHKLIMH
y=4+(x—5)e**
Ha orpeske [1; 8].

J12.11. HaiiguTe Touky MuHuMyMa GyHKIIH
y=x—7lnx+6.

J12.12. Hatizure Haubomnpiiee 3Hadene GyHKIIH
y=5Inx—5x+7
Ha orpeske [0,7; 1,71.

OTBeTH:

A2.10

211

Obpazel HamMcaHHA:

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



OTBeTH:

3.1

J13.4

J13.5

J3.6

213.7

J3.8

J13.9

Obpasel; HATTHCAHMA:

|1 12/3 '-IA5A6| 7/890-,

JAuarHocruyeckas pabora 3

J3.1. HaiiguTe TOUKY MUHHMYMa (QyHKITHI
3

y=x3——9x—7.

J13.2. Haiigure Hauboismee 3Havenne QyHKIHA

= 9x% —x°

Ha orpeske [1; 10].
/13.3. Haligure Touky MakcuMmyma GyHKIHK

y= ?—[+x+9.

J13.4. HaiigiTe HauMeHbIIee 3HaYeHne GyHKIHI
=t 8
y=x+ = +8
Ha oTpeske [4; 16].
J3.5. HaiignTe TouKy MakcuMyMa GyHKIHI
y=2+5x— %x Vx.

[3.6. Haiipure HauMeHblllee 3HaYeHHe QYHKLIHU
y=xvx—-12x+11
Ha oTpezke [36; 81].
J13.7. Hatignte TOUKY MUHUMYMa GYHKIHN
y = 2cosx +sinx —xcosx,
MIpHHAJIeKAIYI0 TPOMEXYTKY (%, TE).
A3.8. Haupure Hanbonbluee 3Havenyre (YHKIHH

y=11lx—5cosx+2
Ha oTpeskKe [—%; 0] :
Z13.9. Haiianre Touky MakcuMyMa GyHKINH
y=(x+8)" ™.
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Juaznocmuueckasn paboma 3

A3.10. Haijigure HauMmeHbliee 3HaueHHe QyHKIMH
¥ = (x+4)e
Ha orpeske [—9; 9].

J13.11. Haiigite TouKy MuHHMyMa GyHKIHMH
y=2x—5Inx+3.

[3.12. Haligure Haubonbniee 3HaveHne GyHKIAH
y=In(x+ 3P—3x

Ha orpeske [—2,5; 2,5].

OTBeTH:

/[13.10

213.12

Obpazel HamMcaHHA:

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



OTBeTH:

J4.1

J14.2

J14.3

J4.5

J4.6

A4.7

J14.8

4.9

O6paser; HATTHCAHMA:

[1]2[3Ju]s[6[3[8[9]0]-].

JAuarHocrudeckas pabora 4

J4.1. Haitfaure Touky MakcumyMa GyHKIHH
y=x>—5x*+7x—5.
J14.2. Haligure HauMeHblIee 3HaYeHHe GYHKLMH
y= x*—3x%+2
Ha orpeske [1; 4].

J4.3. HajiguTe TOUKy MakcuMyMa GyHKIHH

_ x4 295
y=—

[14.4. Hatimure Haubonpniee 3HaveHne GyHKITHN

_ x*+425
o

Ha orpeske [—10; —1].
J4.5. Haiire TOUKY MUHUMYMa YHKLIMH

y= %x% —3x+5.
/14.6. Haiignre Haubosbliee 3HaveHue GyHKIMH
¥y =(27-x)Vx
Ha orpeake [1; 16].
J4.7. HatiauTe Touky MakcuMyMa GyHKIHUN
¥ =3—4sinx—(5—4x) cosx,
IIPHUHAIIEKATIYIO TPOMEKYTKY (0; %)
J4.8. Haligure HauMeHsbllee 3Havenne GyHKIMN
y=2sinx+7x—11
Ha orpezke [0; 37].

J14.9. Hatinite TOUKy MUHUMyMa GYHKIIUH
y = (x+5)e" >,

44



JAuaznocmuveckas paboma 4

J14.10. Haiigure Haubonbilee 3HaueHHe PYHKIIMH
y=(8—x)e"7
Ha orpeske [3; 10].
J14.11. Haiizure Touky MakcuMyMa GyHKITAN
y=In{x+2)-x+3.
A4.12. HaliguTe HauMeHblIee 3daveHne GyHKIHH
y=2x—2In(x+3)+3

Ha orpeske [—2,5; 1],

OTBeTH:

[4.10

411

J14.12

Obpazel HamMcaHHA:

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



OTBeTH:

A5.1

J15.2

J15.5

5.6

A5.7

A5.8

A5.9

O6paser; HATTHCAHMA:

[12[3[u]sle[78[9/0)-.

JAuarHocruyveckas pabora 5

A5.1. Haiigure TOYKy MUHMMYMa (QYHKLAM
y=7+12¢ =%

A5.2. Haiiure Hanbonplnee 3HaveHne GyHKIMH
y=x—3x+4

Ha oTpeske [—2; 0].
J15.3. Hajizute TOUKy Makcumyma GyHKIHu

y=21x+3,
/15.4. Haligure HauMeHbllee 3Havedne GyHKLMUH
b ES S il

Ha orpeske [1; 9].
[15.5. Halire TOYKy MMHHMYyMa QyHKIHH

y= %x%—Zx—l—l.

/15.6. Harigure Hanbosnsliee sHayenne GyHKIMHA
y=3x—2x
Ha orpeske [0; 4].
J5.7. Hafizure Touky MakcumyMa GyHKIHMM
¥ ={2x—3)cosx—2sinx+5,
TIPHHA/IEKAIIYI0 TPOMEKYTKY (0; %)
A5.8. Haitaure HauMeHbIlee 3HaUYeHHe PYHKLIMU
y=~6sinx—9x+5
Ha oTpeake [—BTR; 0].
J15.9. Haligure TOuKy MUHMMYyMa GYHKUUH
y=(x—-7)e".
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JAuazrocmuueckan paboma 5

J5.10. Haiigure Haubonbliee 3HadeHe GyHKIMK
y = {x = 9)e].ﬂ-—x
Ha orpe3ake [—11; 11].

J15.11. HatiznTte Touky Makcumyma GyHKIN

y =Inx—2x.

/15.12. HaiiguTe HauMeHbpIIee 3HaYeHHe GYHKITHH
y=4x—4Inx+5

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

OTBeTH:

A5.10

J15.11

J15.12

Obpazel HamMcaHHA:

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



OTBeTH:

10

11

F

=)}

O6paser; HATTHCAHMA:

|1 12/3 '-IA5A6| 7/890-,

§ 2. BeryMcieHre HauOOMbIIUX U HAMMEHBIIIMX
3HauYeHuH PyHKUMH 6e3 npuMeHeHus
IIPOHU3BOJHOM

JunarHoctuyeckas pabora

1. HaitiuTe HauMeHEBIIEe 3HaYeHHe GyHKINU
y=12x—3+/3x—2.

2. Haligure Haubonsinee 3HaYeHHe GYHKIUH
y = log, (1 —x—x?).
3. Ha#izure Hanbonbliee M HaUMeHblIee 3HaYeHusa GyHKIUK

y=9"—2-3" Haorpeske [—1;2].
4. Hatizure Haubonslnee 1 HAMMEHbIIEe 3HAYEHHA GYHKIHH
y=2sinx— cos 2x + cos” x.

5. Hatimure nanbonbliee 1 HAUMEHbBIEE 3HAYEHNUA QYHKIHI
4x—1
Y= e a2
6. Haiiaure naubonbulee 3HaveHue GyHKIUK
x*+1
Y= ettt
7. Halizute HauMeHblIee 3HaYeHHe (YHKIIUU
y=3*T144.3%%
8. Haitgure HauMeHblIee 3HaYeHHe QYHKLMHT
y = |x*—x|+|x+1|.
9. Haifinute Haubonpmee H HAUMEHBIIEE 3HAYeHHA QYHKIHH
y =sin3x +cos3x— 2.
10. Haiizyre HauMeHbIIee 3HaYeHHe (GyHKITHIT
y=vV@x=324+1+V(x-2)2+4.
11. Haiigure Haubonpliee 3HavyeHne GyHKUMHH
y=2x+ m :
12, HaiiuTe HauMeHbIIee 3HaYeHNe QyHKIMN

Vaxt—3x* +9—\/4x*—8x2+9
y=10go.s( % )

Ha unTepsaine (0; «<).




Memoduueckue pexomendayuu

MeTtoaun4yeckre peKoMeHAaluHu

AJITOPUTM HaxoX/JeHHA HaubonblIero ¥ HauMeHbIIero 3HayeH!ui HellpephIBHOH Ha OT-
peake GyHKUMM (Kak, BIpoueM, H 060 Apyroi airopurM) He ABIAETCA eJHHCTBEHHBIM
criocof6oM pelieHus MpeIoKeHHON 3ajauu. MoXHO, HallpUMep, HCCIeoBaTh GYHKIMIO Ha
MOHOTOHHOCTb Ha JaHHOM OTpPe3Ke M, MCXO[A U3 dTOr0 HCCIe[OBaHMA, HaWTH Haubonbliee
Y HauMeHblllee 3HavyeHus. Js Toro yrobel HaWTH Hauboabllee U HAMMeHbllee 3HaYeHUs
JIMHEeHHON WIM KBaJpaTU4yHOM (GYHKLMM Ha OTpe3Ke, BoBce He 00sA3aTeIbHO NPUMEHATH
anIrOpUTM HCCIe0BaHUsA (YHKIIMH C TIOMOIIBIO MPOU3BOAHOMN: JOCTATOYHO OTPAHWIHTHCH
M3BECTHBIMH CBOMCTBAMH THHEHHOM ¥ KBaJpaTHIHOH byHkuwmii. [l dyHkumn y = —7x + 3
HaubOMBIIMM ¥ HAUMEHBIITHM 3HAYEHHAMH Ha oTpeske [—1; 2] 6yAyT COOTBETCTBEHHO YHC-
aa y(—1)=10wu y(2) =—11, Tak kak ¢pyHkius yOrBaeT HAa JAHHOM OTpe3Ke. [1pH BEIYHCIe-
HMM HauGOJBIIEro ¥ HaMMEeHBIIero 3HaueHmit gyuximu y = x> — 2x — 5 Ha orpeske [0; 7]
MOXKHO HOCTYIIUTE ClefyiomuM obpasoM. Abciucea x, = 1 BepliuHE Hapaboisl, ABIAIO-
meiica rpadUKoM KBagpaTH4HOM QYHKUMH y = x? — 2x — 5, IpUHAZAIeRUT oTpeaky [0; 71,
II03TOMY HAaHMEeHBIIEro 3HayeHHA 9Ta (YHKIMA JOCTUrAeT B TOUKe X, = 1 (9T0 3HaueHue:
y(1)=—6), a HauboNBIIETO — B TOM M3 KOHLIOB oTpe3ka [0; 7], KoTophlit Haubosee yaaneH
OT Xg, T. €. IpK X =7 (3T0 3HaYeHHUE JIETKO BRIYMCIUTD: ¥ (7) = 30).

Y066l HaWTH HauboOIbIIEEe U HAMMEHbIIee 3HAUeHNUA GyHKIMH y = 2sin3x + 1 Ha oT-
peske [2000; 2011], foCTATOYHO 3aMETHTh, YTO JAJHHA JaHHOTO OTPEe3Ka GoJbIe meproja
byHKIMY U, ceoBaTebHO, HauOO/bIIee U HAMMEHbIIee 3HaYeHNd Ha GYHKIHMK Ha ZaH-
HOM OTpe3Ke PaBHEI COOTBETCTBEHHO 3 U —1 — HaubonpnieMy M HaUMeHbIIEMY 3HaYeHHAM
¢yHkumu Ha Beell obnacTu ompeeienusd. PelneHue 3a/aud ¢ MPUMEHEHHEM aJrOPUTMa
B IAHHOM CJIy4Yae OKayKeTCs CYMECTBEHHO Goee OMTUM M C/IOKHBIM.

Haiiiem Tenepsb Haubosbllee 3HaYeHHE HEIIPEPHIBHOI Ha BCei YMCIOBOMH NPAMOii PYHK-
UM

y=3|x+4|—11|x—-5/+|2x— 17| —5x—09.

3aech Hy)HO 06paTHTh BHUMaHHE Ha TO, YTO MPH X > 5 BTOPOH MOJY/b «PaCKPEIBAETCA»
CO 3HAKOM «ILUTIOC» U TIPH JIFOGOM «PacKpPBITHH» OCTaAbHBIX Moayael koadduuueHT npu x
6yneT oTpULAaTeIbHBIM, TaK Kak =3 — 11+ 2 — 5 < 0. AHaj0THYHO NIpH X < 5 BTOPOH MO-
AyNb «PacKpblBaeTCA» CO 3HAKOM «MHHYC», U IIPH 11000M «pacKpBITHI» OCTATbHBIX MOAyIelH
koadduient mpu x 6yIeT MOTOKHUTETFHEIM, Tak Kak =3 + 11+ 2 — 5> 0. 3uaunr, rpadpuk
¢GbyHKIMM cOCTOUT M3 YacTeil (OTPe3KOB WK Jyuei) mpaMbX ¥y = k;x + b;, rae k; > 0 mpu
x<5uk; <0 npu x > 5. [loaroMy Ha npomMexyTke (—oo; 5] zanHag GyHKIMA BO3pacTaer,
a Ha MpoMeskyTKe [5; + ) yOBIBaeT, M CBOET0 HaUOOIBIIEr0 3HAYEHUA OHA JIOCTUTAEeT B TOY-
ke x =5. 3710 3HaueHue papHo y(5) =3|5+4|—11/5—5|+|2-5—17|—-5:5—9=0. Kiio-
YOM K PelIeHHI0 3TOH 3a/1auH MOCAYKHIIO0 TO, YTO MOAYIB KoadduienTa npu nepeMeHHOH
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§ 2. Boiuucnenue HauboabWILX U HAUMEHBLIUX 3HaUeHUll He3 npou3sodHol

Y O/IHOT'O M3 claraeMBIX oKasascs Gospiue mo60i KOMOMHAIIMM CYyMM M pa3HOCTeH 0CTalb-
HBIX TaKMX KO3)OHUIMEHTOB. 3TO TO3BOIMIIO C/IeNIaTh BEIBOZ O MIPOMEXYTKAaX BO3PACTaHUA
u ybpiBanua QyHKUMH. B ToM ciyyae, eciu 3Hak Takoro koadduiMeHTa onpeaendercd
O/THO3HAYHO, pellleHHe MOXeT OKa3aTheA elle MPoIle.

IIpeskae 4yeM IepeXoAWTh K CHCTEMATHYECKOMY H3/JIOKEHMIO MeTOZ0B BhIYHCJIEHUA
HaubONbIIMX M HAWMEHBIIHX 3HaueHHWH OGYHKIMH 6e3 NpUMeHeHHA TPOHM3BOAHOM, pac-
CMOTpPHM ellle OJMH NpUMep: HalileM HauMeHbIlee M Haubonpllee 3HAYEHUS (GyHKIMH
y=2|x—2|+3|x — 3|+ 4|x — 4|+ 5|x — 5|+ 15x + 16 ua orpezke [0; 6]. 3amMeTuM, 4TO MPH
M0H0M «PacKpPEITHH» MOAYIel KoahPUIHeHT IpH TepeMeHHOH 6yIeT MOI0KHUTETBHEIM, TAK
KaK +2+3+4 =+ 5+ 15> 0. 3xaunr, rpadpux GyHKIHU COCTOUT U3 HacTell (OTPE3KOB WIH
nydeii) mpaMEIX ¥ = kyx + b;, tae k; > 0. CrefoBaTensHo, JaHHAA (YHKIMA BO3pACTAET Ha
BCEH YMCIOBOH IIPAMOM M, B 4aCTHOCTH, Ha oTpeske [0; 6]. TToatomy

miny(x) =y(0) =70, maxy(x)=y(6)=136.
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Ipumenenue cgoiicme Pyrruuil. Peutenue 3adau I—6 duaznocmuueckoii pabomst

I[IpumeHeHHe CBOMCTB QYHKIIUAM.
Pemrenue 3aga4 1—6 guarHocTudeckoil paboThl

MOHOTOHHOCTb U OTPAaHHYEHHOCTh

[IpM BEIMHUCIEHHWN HAaUOOMBIIMX U HAUMEHBIIMX 3HaYeHUH QYHKLUMIA BO MHOTMX CJIy4a-
AX MOXHO 0GoHTHCE 6e3 TPUMeHEeHUA IIPOMU3BOJHOM, UCIIONb3YA CBOMCTBA MOHOTOHHEIX M
OrpaHHYeHHBIX QYHKLUA.

IIpumep 1 (zagaua 1 guarHocTuueckoi pabote). HalizuTe HauMeHblee 3HAYeHHE

bynKimn

y=1/2x—3+/3x—2.

Pemenwe. O6nacTs onpenenenna Gyaxumun: D(y) = [-; 00) Januas GyHKIMA SBIAET-
¢4 BoapacTarolei Ha D(y) kak cyMMa ABYX BozpacTaioumux GpyHkuui. [TosTomy

y(x) By(%) = g

Omeem: miny(x)=y(%) = %

Ipumep 2 (3agaua 2 auarHocTHYecKod pabotel). Haiiute Haubonpinee 3HaYEHHE

bynKimmI
=log,(1—x— xz).

Pemenue. Mveem 1 — x — x?= i ( 1) <. Oynxuua log, t ABIAETCA BO3pacTalo-
el Ha cBoel 067acTH olpesiesieHHs, TI03TOMY logz(l —x—x? <log, % Ha D(y), npuuem

1
3HaK paBeHCTEA JOCTHIaeTCA IPpH X = — R

Omeem: maxy(x)= y( —) =log, i

Ipumep 3. Haiigute Hauboblnee U HaUMeHbITee 3HaYeHUA GYHKIMH

sin{ £ cosx)
=

T

T 3 T T .
Pemenue. Vimeem —5 < 5 cosx < 5, a Ha OTpe3ke [—5; E] $YHKLIMA sint ABIAeTCA

BO3pacTallleii, Io3ToMy
sin(—ﬁ) = sin(ﬂcosx) < sin E,
2 2
T.e —1< sin(% cosx) < 1. OyHKUHUA (%) ABnAeTcda yosBalollel Ha R, ciaefoBaTelsHO,
1 in{ £ -1
) <@ <) =
2 2 2
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§ 2. Boiuucnenue HauboabWILX U HAUMEHBLIUX 3HaUeHUll He3 npou3sodHol

ITpu atom y(x) = %, ec cosx=1 & x=2xnk, k€Z; y(x)=2, ecmu cosx =—1 &
= x=n+2nn,ne’.

Omeem: max y(x) = 2 gocTuraercs npu x =+ 27n, n € Z; miny(x) = % JocTUraeTcs
npu x=2nk, ke Z.

Ipumep 4. Haiigute Haubonpmee 3HaUeHHe GyHKIMH

y=41/5-2x—11-2x.

Pemnenue. Mmeem

s ooy 54+ VI=2x _ (5-20)-(1-2x) _ 4
y(x)—(\/S 2x "/1 2x) V5—2x+vV1i—2x 5—2x+vI-2x V5—2x++v1I—2x

Vmeem D(y) = (—00; %:I u dyaxkuua f(x) = v5—2x + 1 — 2x aeasgerca yOwBalomen
Ha (—00; %] (kak cymMMa AByX VOBIBalOWIMX (YHKLMI), clegoBareibHo, f(x) 2)‘(%) =2
IpH X € (—00; %] [Moatomy dyukuua y{(x) = J% ABadgeTcs BozpacTalomeit Ha D{(y)

H y(x)$+=2 pu x € D(y).
£(3)

Omeem: max y(x) =y (%) =0
IMpumep 5. Hatizure Haubonpiiee 3HaY€HHE BEIPAKEHUS
z = sin® x + cos® y + cos’ x +sin’ y.

Pemenue. Mmeem: sin® x <sin®x, cos® y <cos? y, cos” x <cos? x, sin’ y <sin? y, mosro-
My 2 < sin® x + cos® y + cos?x + sin® ¥ =2, mpuyYeM 3HaK paBeHCTBa JOCTUraeTcd, JHIIb
ecnm

[sinx = 0, sinx = 0,
sinx =1, { cosx =1,
sin x = sin”x, " cosx = 0, sinx =1, x=2nn, nez,
cos” x = cos® x, cosx =1, _{ cosx =0, x= %4‘2?'5’(, k €z,
o & SN =19 - =

sin’ y = sin’x, siny =0, siny =0, y=2nl, l€Z,
cos® y = cos® x | siny =1, { cosy =1, |:y — %4—2?1'1’?‘[, me 7.

[cosy =0, siny =1,

[ cosy =1 _{cosy=0

(Bcero 4 cepuu nap pelieHHit. )
Omeem: maxz(x, y) =2.
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3amMeHa nepeMeHHOU

Wnorza Haubonbliiee M HaUMeHblllee 3HaYeHUA GYHKUMM MOXKHO BBIMHUCIWUTD, HCIIOJb-
3y MOAXOAALLYIO 3aMeHy nepemeHHo#. HaigeMm, HanpuMep, Hauboiblnee ¥ HauMeHblIee
3Ha4YeHUA QYHKUMH y = cos2x + sinx Ha orpeske [0; ]. Bocnonb3oBaBmuck GopMyaoi
JBOMHOro apryMmeHTa, MojayumMMm, 4ro y = —2 sin® x +sinx + 1. [Tyers sinx =t. [To ycinoBHio
x €[0; ], moaromy t €[0; 1]. Takum o6pa3om, 3aa4a CBOANUTCA K OTEICKAHUIO HaubobIile-
rO M HaMMeHbIIero 3HaYeHUiT KBaZpaTuunoit yaximu y = —2t2 +t + 1 Ha orpeske [0; 1].
T'padukom atoii GyHKIMH ABIAeTcsa mapaboia, BETBH KOTOPO#H HanpasieHs! BHU3. Abcimcea

1
BEPUIMHE Tapaborel t, = 7 TIPHHAUIEUT OTPE3KY [0; 1]. IToaToMy Haubonpiiee 3HaYeHUE

JOCTUTaeTcA B TOUKe t;, 2 HAUMeHblIee — B TOM M3 KOHIIOB oTpe3ka [0; 1], koTophlil Hau-
Bosiee yganeH oT TOYKH fy, T. €.

I[I{;;adiy(t)—y(z;) g I[g;lf]ly(t) y(1)=0.

CooTBeTCcTBYIONIME 3HaYeHHUA X HaXOATCA U3 ypaBHEHHUIA sinx = % 4 sin x =1 NpH yCIOBUH
x€[0; 7).

AHATOTMYHO HaXOXK/eHWe MHOMKECTBA 3HauveHWH (GyHKIMH y =5 cos®x — 3cosx + 1
CBOAWTCA K HAXOXKIEHHIO MHOMKECTBAa 3HaYeHwit ¢yHkumu f(t) = 5t2 - 3t+1 Ha OTpes-
ke [—1; 1]. Haubonbliee ¥ HauMeHblllee 3HaYeHUA QYHKUMH f(t) JOCTUIalTCA B TOYKAX
t=—1u t=0,3 coorBeTcTBeHHO W paBHHl f(—1)=9 u f(0,3) = 0,55. Takum obpazom,
MHOMECTBOM 3HaueHMit GyHKIMHK ¥ =5 cos® x — 3 cos x + 1 Apngerca orpesok [0,55; 9].

Boob1ie, ¢ NoMoLIbo MMOAXOAALIEH 3aMeHBl ITepeMEeHHOM pellleHHe MHOTHX 3ajad Ha
BEIYMCIEHHe HaubOoABIIMX U HAUMEHBIIUX 3Ha4YeHUi (PYHKLMH MOXeT OBITh CBEJEHO K MC-
CIeJ0BAHUIO KBaZPaTHOrO TpeXwieHa Ha HEKOTOPOM IIPOMEIKYTKeE.

IMpumep 6 (3agaua 3 guarHocTudeckoi paborer). Hatizute Haubosmbiee © HAUMEHD-
mee 3HaYeHus GyHKMU y =9* —2- 3" Ha orpeske [—1; 2].

Pemenue. [Iycts ¢t = 3. Tlo yeaoBuio —1 < x < 2, mo3ToMy % <t<9, y=+t* -2t
TakuMm o6pazom, pelleHHe 3aJa9y CBOAWUTCA K BHIYMCAEHUI0 HAWOOIBINETO M HAUMEHB-
HIero 3HadeHMit KBajgpaTHuHOi QyHKuMM f(t) = t> — 2t Ha OTpeske [%, 9]. Bereu na-
pabomel, sBusomerica rpadguxkoM 3ToH (YHKIMH HampaBieHBl BBepX, a afcmmcca Bep-
WHHE ty = 1 NPUHALIEKUT OTPe3Ky [%;9], moaroMy min y(t) = y(1) = —1, a mak-

Ly
=
CUMajbHOE 3HaueHMe JOCTHIAeTCA Ha TOM KOHLE OTpe3ka, KOTOphH Haubonee yaaneH
OT ty, T.e. max f(t) = f(9) =63. Ebm t=1, To x=0; ecsiut t =9, To X = 2. [loaTomy
l.g
5
max y{(x)=y(2)=63, min y(x)=y(0)=-1.
By Rg= ¥ 2) =08, Tain (50 =51D)
Omeem: [mla;c]y(x) =y(2)=63, min y(x)=y(0)=-1
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IMpumep 7 (3apava 4 pguarHocrudeckoil paborter). Haiigure Haubosnbliiee U HaMMeHb-
nree 3HaYeHUA GYHKLMU
y = 2sinx — cos 2x + cos® x.

Pewenue. Hcnonbays popmynst cos2x=1— 2sin® x, cos? x =1 —sin® x, nosy4aemM, 4ro

y= sin® x + 2sin x. Ilycts t =sinx, —1 <t < 1. Torga pemeHue 3aaqi CBOZMTCA K BHI-
YMCTEHHI0 HaubOMBIIEro U HaWMEHBINEro 3HaUeHui KBaJpaTHIHOH GyHKIMM y = t2 + 2t
Ha otpeske [—1;1]. IlycTs t;— abeipicea BepimuHbl Mapaboisl ABIAIOMENRca rpagukom
dysxmum f(t) =t + 2t, t, = —1, BeTBU TapabOTL HAMPaBIEHE! BBEPX U, CIeI0BATeIbHO,
Ha [—1; 1] bynaxma f () = t2 4 2¢ Bozpacraet. [TosTomy

mﬂlf(t) = f(-1) = -1, [Ipl'cvli]f(t) = f(1) = 3.

[-1;1

Ecmu t=-1, Tosinx=—-1 < x=—3+2ﬂ'n, neZ. Ecmmt=1, to sinx=1 < X=%+2ﬂ.’k,
keZ.
Omaem: mmaxy(x) =3 ZocTHraeTcs IpHu X = % +2nk,keZ, ngny(x) =—1 mocTHraeres

IpH x=—% +27nn, n€Z.

IMpumep 8. Hailigure Haubonbliee U HAUMeHblIee 3HaYeHUA GYHKIMH y =64/ 2x—3—2x
Ha orpeske [2; 8].

Pemenwne. [Iycth t = +/ 2x — 3. Ilo yesmoBuio 2 < x < 8, mosTtoMy 1 <t < 13, Ilpu aToM
2x=t2+3, T. €.

y=6t—t>—3=—t>46t—3.

Takum obpaszoM, 3afaya CBOJUTCA K BHIMMCIEHUIO HaubOMBIIEr0 U HAMMEHBIIErO 3HaYe-
uuil kBagpaTuHON dyHkuuu f(t) = —t* + 6t — 3 Ha orpeske [1; v13]. I'padukom 3roit
dynkuum apngerca nmapabona, BETBU KOTOPOI HampaBieHbl BHU3, abciycca t; BepLIMHBI
napabosnel paeHa 3. Tak Kak ty € [1' V13 | nojgyvyaeM, 4To

[}‘ﬂji fO=f@B)=

d HaMMeEHbIIIee 3Ha9eHHE JOCTHIAaeTCA B TOM M3 KOHIIOB OTpDE3Ka [1, v 13 I, KOTOpr‘I HaH-
fosee yaaneH ot ty, T.e.
min f(t) = f(1) = 2.
[1;v13]

2
Ecau t =3, TOX=%=6; ecau t=1, To x=2.
Omsem: 1['121;181}_;/{3() =y(2)=2, lggzicy(x) =y(6)=6.

Ipumep 9. Haiigure Haubonpllee H HaUMeHbIIee 3HaYeHUA GYHKIMN

y =cosx+44/2—cosx—6.
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Pemnenue. [Tycre t = v 2 —cosx. Torga
1€t< \/§, cosx = 2 —t2,
y=2—t2+4t—6=—t2+4t—4=—(t—2)%
Pemenue 3alauv CBEIOCH K BEIYMCIEHHIO HAUOOIBIIETO U HAUMEHBIIEro 3HaYeHHH KBajpa-
THYHOM dyHKumMH f(t) = —(t — 2)* Ha otpeake [ 1; v/3 . I'padukom s1oi dyHKUMH ABIAETCA
napabona, BETBH KOTOPOH HamnpapieHbl BHM3. AGcuyccea t, BeplIMHBI Mapabosibl paBHa 2,

T.e. to> /3. Toaromy Ha [1; 3] dymxuma f(t) = —(¢t — 2)* ABiseTcs BO3paCTAIOMIEH.
CnenoBaTenbHO,

i = eSS = = - —_ 2= s
min f() =y =-1, maxf)=y(vV3)=-(V3-2)"=4v3-7.

Eomt=1, 10 cosx=1 & x=2nmn, ne€Z. Eom t=+/3, To cosx=—1 < x=mn+27k,
keZ.

Omasem: ngny(x) =—1 gocTuraeTcs IpH X =271n, n € Z; mmaxy(x) =4+/3 — 7 gocTura-
eTcd Tpu x = 1t + 271k, k € Z.

IMpumep 10. Haiipure HauMeHblllee U Haubosbliee 3Ha4YeHUA QYHKLMH

y =4x+6[x—2| —x* Ha orpeske [—1;3].
Pemnenne. Mimeem
y=—0*—4x+4—D+6lx—2| = —(x—2)*+6|x—2|+4.

Tak kak a® = |a|?, MmoxeM 3ammcath y = —|x — 2|*> + 6|x — 2| + 4. Ilyers t = |x — 2. Tlo
yerorio —1 < x < 3, nostomy O < t < 3. Ilpu atom y = —t> + 6t + 4, u 3agaua cBo-
OUTCA K BRIMUCIEHHIO HauboablIero ¥ HauMeHbIIero 3HaYeHHi KBaZpaTHyHoH GyHKIHU
f(t) =—t>+6t+4 Ha orpeske [0; 3]. 'padukom aToit pyHKIMYU ABIAETCA Tapabona, BETBU
KOTOpO# Halpap/jeHsl BHU3, abcuucca t, BeplIMHE paBHa 3. [ToaroMy Ha orpezke [0; 3]
bynkuua f(t) = —t> + 6t + 4 BozpacTaert, H, ¢1e0BATENBHO,

minf0 = Q=4 maxfe)s fU)=1s

=i

Ecmt=0,T0 x=2. Eomt=3, 10 |[x—2|=3 < I:x—S " Ho no yerosmio x € [—1; 3],

TI03TOMY OCTAeTCS TOABKO 3HaYeHne X =—1.
Omesem: [n111'131] y(x)=y(2)=4, [mlagtl y{x)=y(-1)=13.

CrnezyeT OTMETHTD, YTO 3aMeHa IIepEMEHHON MOKET CYIECTBEHHO YIIPOCTHUTh PellleHHe
3a/1a4M U B TeX CJIy4asix, Korga 6e3 npuMeHeHHs MPOHU3BOAHOH 0BOMTHUCE YIKe HEBO3MOXHO.
Tak, BEIMMCIEHHe HauboJBIIET0 M HaMMEHBLIEro 3HaYeHWH QYHKLUMM y = COSX sin2x Ha
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mn. o .
OTpe3Ke [_E; E] C MMOMOIIBIO 3aMeHBI IepeMeHHOHN { = SIn X MOXHO CBECTH K BBIYHCIIE-

HUIO HaUGOMBIIEro ¥ HAMMEHBIIETo 3HaYeHui GyHKIMHU z = 2t — 2t Ha orpeake [—1; 1].
HUsB TOM, M B JPYI'OM CiIy4dae HYXHO HCIIONMBE30BAaTh CTaH,I[apTH]:If‘I dJITOPUTM BBITHCIIEHHA
HaubOBINET0 W HAUMEHBINETO 3HAYEHHH GYHKIIMH, 3aJaHHOH Ha OTPe3Ke, HO /1A GyHKIHN
z=2t — 2t° BErMCIEHNA 6yayT cylecTBeHHO IpolIe.

HcciieqoBaHre MHOMKECTBa 3HaAYEeHU I (1)YHK1IHH

B HeKOTOpPHIX Cay4asax HalTH Haubonbllee (HauMeHblilee) 3HaYeHHe GYHKUMH y = f(x)
yAaeTcs, MCCIe]0BaB MpU IIOMOIIM JIEMEHTAPHBIX NPUEMOB MHOMXECTBO 3HaueHUH (yHK-
LMY, B Takux ciyyasx 3aBUCUMOCTB y = f(x) paccMaTpUBalOT KaK ypaBHEHHe OTHOCHTED-
HO IlepeMeHHOH X C IapaMeTpoM Y M HaxogAT Haubonbliee (HaMMeHblee) 3HAYeHHE Y,
IPH KOTOPOM 3TO ypaBHeHHe UMeeT pellleHHH.

Mpumep 11 (3agava 5 guarHocTuyeckoi paborel). Halaure Haubosbliiee H HAUMEHb-
lIee 3HaYeHUA GYHKLMU

4x—1
e )]
xe—2x+2

Pewenue. O6nacts onpegenenua Gyukuuu: D(y) =R. PaccmorpuM (1) Kak ypaBHeHUe
OTHOCUTEIBHO ITlepeMeHHOMH X ¢ TlapaMeTpoM Y, Nepelucas ero B BUje

yx?—2(y+2)x+2y+1=0. 2

y:

Ecm y =0, To ypaBHeHHe (2) cTaHOBUTCA JHHEeHHBIM. [IpH aToM X = % IlycTs Temeps
¥ # 0. YpaBHeHHe (2) MMeeT pellleHUs B TOM M TOABKO B TOM CIydae, eciH ero AUCKPH-
MuHaHT D HeoTpunarteneH. Haiimem % =(y+2?-yQRy+1)=—y?+3y+420, 1.e.
y>—3y—4<0 & —1<y<4. Takum obpasom, miny = —1, maxy = 4. [Tpu 3Tom D=0
Hx=y7+2. Ecmn y=-1, To x=—1; ecmu y =4, TO x=%.

Omeem: min y(x)=y(—-1)=—1; maxy(x)=y (%) =4,

IMpumep 12 (3agaua 6 guarHocTHvecKoi pabote). Haiigure Haubonbinee 3HaYeHHE
GyHKimm
2
x“+1
2x2+x+1" S
Pemenue. O6nacte onpegenenus yukuuu: D(y) =R. Pacemorpum (3) Kak ypaBHeHHe
¢ IepeMeHHOI X U TapaMeTpoM Y, Iepelucas ero B BUje

y—-1)x*+yx+y—-1=0. “@

y:

Ilpu y = % ypaBHeHHe (4) cTaHOBUTCA IUHEHHBIM. B atoMm ciyuae x = 1. [lycTh y # % Ypas-
HeHMe (4) MMeer pelleHUs B TOM M TOIBKO TOM ciy4dae, ecin 0 < D, rie D — TUCKpUMMHAHT
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3TOrO ypaBHeHH#, paBHbIi y2 — 4(2y — 1)(y — 1) =—7y% + 12y — 4. Umeem D = 0, ecin

7y —12y+4 <0 < 6‘3‘5 £y-E 6*—72‘/5
6+2v2 _ 1 6+2v2 Y

O4eBUIHO, YTO
T. e

>3- [ToaToMy maxy = .dJlpuatomM D=0ux=

7 7 2@y -1’

_3+v3 . BHVRE-4vD) 5
5+442 (5+4v2)(5-4v2) )

6+2v2
—

Omeem: max y(x)=y(1—+v/2)=

OTMEeTHM, YTO MCIOJIb30BaTh ,anthf{ METOI HEHEC006p83H0 B TOM CjIydae, ecjiH II0JIy-
YUE€HHOE YpaBHEHHE C ITapaMeTpPOM Y HMEET TOCTATOTHO HpOCTOI:i BHI (Hanpnmep, ABIAETCA
KBagpaTHBIM OTHOCHTEIBHO x).

Mpumep 13 (3agaua 12 auarHocTHyeckoi paboTsr). HaliauTe Haubonbilee ¥ HAUMEHD-
Iree 3HaUYeHUA GYHKIIMU

4x —9
y=5 X2 —6x + 10
Pemenwue. [1ycTh t = % Haiizem MHOXKecTBO 3HaueHHH dyHKuuu t. [1a sToro
paccMOTPHUM ypaBHEHHe
tx?—2(3t+2)x+10t+9 = 0. (5)
[Tpu t =0 ypaBHeHue (5) craHOBUTCA JUHEHHBIM. [TpH aTOM X = %. [lycrs t # 0. Torna

D
ypaBHeHHe (5) MMeeT pellleHHd B TOM M TOIBKO TOM CiIydae, ecild 7 = 0, rne D — guc-

KPUMHHAHT 3Toro ypaBHeHud. Haiinem % =Bt +2)®>—t(10t +9) = —t% + 3t + 4. IloaTomy

2?0 & 2 -3t—4<0 & —1<t<4. Takum obpazom, maxt(x) =4, mint(x) =—1. Ipu

4
3TOM %=0 HX= 3t+2. Ecmmt=4, 0 x= %; ecn t =—1, o x=1. Janee, pyuxumsa 5 —
BozpacTatomas, mostomy 5 ' <5/<5% T.e.
- — =1 — w7\ =
mﬂ%ny(x) =yl = 3 mw?xy{x) = y(z) = 625.
Omeem: min y(x) = {1)—l max y(x) = (Z) =625
* E y _y _53 B y —y 2 o "
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OTBeTH:

O6paser; HATTHCAHMA:

|1 12/3 '-IA5A6| 7/890-,

TpenupoBouHas pabora 1

T1.1. HaiizuTe HauMeHbOIee Ha oTpeske [1; 64] snavenue GyHk-

1THH
y=2743" 14,

T1.2. Haitgure Hanbosbliee 3HaueHre GyHKLIMH

_ 4x+1
Y= ey

T1.3. Haiiiure HauMeHbIIee 3HaYeHHe QYHKIIMHA
¥y =V x>+ 6x+25.

T1.4. Hatizure manbonpniee 3Havenne GyHKITHHA

¥y = 3sin’® x + 2sin” x +sinx + 1.

T1.5. Hatinure Haubonbiiee 3HadYeHHe GyHKIMU

y= 33+4.r—4x2

T1.6. Haiiaure HauMeHblee 3HaYeHHe QYHKLIMH
y = logs(9x* — 12x + 29).

T1.7. HatizuTe Haubonbilee 3HaUeHHE QYHKIIMH

y=vyx+8—+yx—8.

T1.8. HaliuTe HauMeHbIIee 3HAYEHHE (hYHKITHH

_ AP +ax+7
4x2+4x+3’

T1.9. Haitmure Haubosbiee sHaYeHHE GYHKIHMHA
¥y = cos® x —sinx + 1.

T1.10. Hatizure HauMeHbInee Ha otpeske [5; 10] snauenne GyHK-

ITHH
y =log m{x—4y/ x—2+5).
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OTBeTH:

TpenupoBouHas paGora 2

y= Iogms(xz—i-Zx—I—5)+log4(x2—2x+7).

|
|
|
I
I
1
|

T2.1. Hatigure Haubonbmiee 3Havenme GyHKIHH | T2.1
I
|
y=V8x—x*-7. !
|
|

T2.2. Haiiure HauMeHblIee 3HavyeHue GYHKIUK | T2.2
|

_ 2xX*—16x+14 : T
Y T a5 !
|

T2.3. Haiiure HauMeHbllee 3HaveHre GyHKIMH i 12.3
y=2-95—3c 14, i
|

T2.4. Haligure HauMeHslIee 3HaYeHue GYHKUHM i T2.4
- 1 |
Y= Va3 —vax—7 I
|
|

T2.5. Haiinure Hauboneinee 3Havenyne GyHKIIN | T2.5
I
p |
y=v2x2—1—4x% :
|
|

T2.6. Haiigure naubosnpliee 3Haverne GyHKIMN ! T2.6
|
y=8x"—x® muaorpeske [1;7]. :
1

T2.7. Haitaure Hanboibinee 3nadenue QyHKIHI i T2.7
|
y=+/2lgx—1-lgx. |
|
I

T2.8. Haiiaure HanMmeHpniee Ha orpeske [1; 6] anadenne dyHk- | T2.8
ITHMH i
|
y=7|x—3|—2]x+5|—|4x—3|+5. !
1

T2.9. Haigure Hanbosnbluee Ha orpeske [—2; 5] aHauenne pyHk- i T2.9
ITHMH :
y = |5x—4|+|4x —5/—10x—11. :
I
|

T2.10. Haiinure HauMeHpIIee 3HaYeHHe QYHKIIH | T2.10

I
I
I

Obpazel HamMcaHHA:

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



Ilpumererue cmandapmmusix Hepagencma. Peutenue 3adau 7—1I12 duaznocmuueckoll pabombt

I[IpyuMeHeHMe CTaHAAPTHBIX HEPABEHCTB.
Pemrenue 3aga4 7—12 AHarHOCTHYECKOH PaboOThI

Hepasencrso Kouw s AByx umcen

HamomuuM, uTo A1 1106HIX ABYX HEOTPULIATEILHEIX YHUCeN a U b clipaBe/IMBO HEpaBeH-
CTBO, HAa3bIBAEMOE HEPABEHCTBOM MEXY CPETHHUM apru(pMeTHIECKUM H CPEHHM reOMEeTPH-
YeCKHUM 3THUX uHcen (HepapeHcTBo Komim):

b > Vab ©

{CPE}.'[Hee apud;-memqecxoe ABYX HEOTPHUATEIBHBIX YHCS HE MEHBIIE HX CPEIHETO I'eOMET-

PHYECKOTO). DTO HEPABEHCTBO JIETKO TOYYUTh U3 O4eBUIHOTO HepaseHcTBa (v/d — vb) 250
BHIMOJIHKB BO3BeJeHUE B KBAJpaT U NepeHecd KBaJpaTHHIA KOpPeHb B MPABYIO YacTh. 3HAK
paBeHcTBa B popmyiie (6) JoCTUraeTca B TOM H TOJBKO TOM cJIy4ae, Koraa a =>b.

BakHBIM CJ1efcTBHEM HepaBeHcTBa Komu ABIAeTCA creayolee: JJA J0OBIX MON0KH-
TeTbHBIX YHCeT d U b 1 11060r0 OTIMYHOTO OT HYJIA A€HCTBUTENBHOIO YHCIIA ¢ BHITOIHAETCA
HEPABEHCTBO

‘ar+%| 5 9ulab. %)

b b
MpHYEeM 3HaK paBeHCTBA JOCTHTAETCA B TOM H TOJIbKO TOM CIy4ae, Korja at= e T. €. f2 = T

HokaxeMm HepaseHcTBo (7). [lyceTs ¢ > 0. Torza B cuiy HepaBeHcTBa {6) umeeM

at—i—% b

- ol
= 24fat T

~ o

at+—- =2y ab nput>0. 8

b
3Hak paBeHCTBa JOCTHIaeTCs, eciu t = =

[Tycte t < 0. Torga —t >0 1 B cuiIy HepaBeHcTBa (8) UMeeM

a{—t)+(_b—t)22\,’ab = at—i—%é—z ab mput<0. 9

b
3Hak paBeHCTBa AOCTUraeTcd, ecjiu t = — e Hepasencrtea (8) u (9) MOxHO 00BEAMHUTD
B OZHO HepaBeHCTBO (7).

IIpumep 14 (3azauva 7 guarHoctuydeckoil paboter). HaiizuTe HauMmeHbIIee 3HaYeHHe

Gyrkimm
y=3""144.3>
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Pemenue. Tak kak uvciaa 3° ¥ 4 - 3° NOJOKUTENbHBIE TIPU JIIOGHIX JeHCTBUTENBHBIX
3Ha4YeHUAX t U 2z, IPUMEeHUB HepaBeHCTBO (6), NMOayYum

y=3%144.3%2 > 2/3201.4.33-2 = 24/32. 4= 12,
Takum obpazoM, y(x) = 12 npu moboM AeHCTBUTEILHOM X, IIPUYEM 3HAK PaBeHCTBA

MOCTUTAETCA, I eC/TH

2012 4.39% o 34 g o x= T 0BE

ra

4+log,4
=) =12
Mpumep 15. Haiaure Hanbonbliee 3HavyeHHe GYHKLIIMH

Omeem: mnény{x) =y (

= 4_x2——x+1 Ha HHTepBaje (—00' l)
Y =% P BgL
Peinenue.
o X —x+1 _ 4x*—4x+4 _ (2x—1)°+3 3
e T = B & Ex—1 ok—legr T

ITo yemoBHIO X < l, nosToMy 2x —1<0H 2.x3— 1< 0. BocnionbayeMcest HepapeHcTBOM (7) A4
cnygas t < 0. Tornoa
3
y=2x—l+5—"3 % -2v/3,

IMPpHYEM 3HAK PABEHCTBA JOCTHUI'aeTCA TOra H TOJBKO TOrAa, Korjga

3
{h-l—m:

2x—1<0.
M3 nocneHei cucTeMbl HAXOAUM X = L _2‘/5.
Omeem: max) y) =y ( . _2‘@) =—243.
—o;1
Mpumep 16. Haiizure HauMeHblIee 3HaYeHHe GYHKITHH
= A Ha HHTepBaje (Eﬂ?‘ En)
T 2sinx-—1 P 66" )
Pemenne.
_ 4sinx—1+1 _ (2sinx—1)}(2sinx+1)+1 _
~ 2sinx—1 2sinx—1 -
— g —1 oy 1+—1
=2sinx+1+5=—-—7 =2sinXx—1+5=——7+2.
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ITo ycnoButo %fn <x< 1—67:"r, T. €. %—FZTE <x< %ﬂ'—i—Zﬂ, a 3Ha4MT, sinx > % Bocronb-

3yeMcs HepaBeHCTBOM (7) auia ciydad > 0:

1
2sinx—1

23 2\/(25inx—1)'25i Ll _i5-4

nx—1

y =2sinx—1+
Takum obpazoM, y = 4, IpuUeM 3HaK paBeHCTBa JAOCTUraeTcs TOIZAa U TOJBKO TOTAA,

Korza

& sinx = 1.

{ (2sinx—1)%2 =1,

. 1
sinx = 3

C y4eToM TOrO, 4YTO %TE <x< %ﬂ, TOAYIHM X = % +2n= %TE.

Omeem: min y=y(%ft)=4.
($x:%7)

IIpumep 17. Hatigute Hanbonbiiee 3HaueHne GyHKIMH
y=vx32-x3).
Pewenue. 3amerum, uro D(y) = [0; m Ilpu x € [0; 3\’/5] BEINTOIHEHE], OYeBHJHO,
HepaBeHcTBa X° = 0, 2 — x° = 0. [IpyMeHUM HepaBeHCTBO (6):

*42—x2
2
MosToMy y < 1, IpHYeM 3HAK PABEHCTBA IOCTUIAETCH, JTHIIb €CIH

x® = 2—x3,
= x=1

o=t (=) =1

0<x< V2

Omeem: max y(x)=y(1)=1.
Mpumep 18. HaiiguTe Haubonbiee 3Haverne GyHKIHN

y = logy xlog, % +1 =Hall;9].
Pewenue. [Ipu x € [1; 9] cnpaBeiMBel HepaBeHCTBA
9
log; x>0, log; = 2 0.

BocnonbayeMcsa HepaBeHcTBoM (6), Bo3BOAA 06e ero yactu B kBazgpat. Toraa

92
log, x +log, = log, 9+ 2
y=1033x10333—9c+1£(Tx +1=(%) +1=2.
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Hrak, y< 2, IIPHYEM 3HAK PABEHCTEBA JOCTHUraeTcd, JHIIb eI

log, x = log, 2,
X &= x=3.
1<x<9
Omesem: lgllgﬁcy(x) =y(3)=2.
a+b\?2 5
3aMeTHM, 4YTO HEpPABEHCTBO ab < —5 ) CHpaBe;MBO /A JOOBIX ZIeHCTBUTEIBHBIX

yucen a U b.

Hepasenctso |a| + |b| = |a+ b|

Hal'IOMHPIM, qyToO 114 JI}D6HX ABYX .ZleFICTBHTeJIbHI:IX yHcena u b CripaBeJJIHBO HEPABEH-
CTBO
la|+|b| = |a+b], (10)

IIPHYEM 3HAK PABEHCTBA [JOCTUI'AETCA B TOM M TOJIBKO TOM C1y4ae, Korga ab = 0.

Jokazarp HepaBeHCTBO (10) MOXKHO pa3IUYHBEIMU criocobaMu. [IpUBeseM OAMH U3 HUX.
M3 oueBnaHOrO HepapeHcTsa |a||b| = ab (3HaK paBeHCTBa AOCTUIAETCA TOABKO B TOM CIyYae,
KOT/Ia yMcia @ U b MMeloT OfMHaKOBbIE 3HAKH, T. €. Koraa ab = 0) claenyer, 4To

2la||b| = 2ab = a® +b*+2|a||b| = a*+b*+2ab = |a|*+2|a||b| +|b|* = a*+ 2ab+b* =
= (la|+bD?* = (@+b)* = |a|+ b = a+b],

4TO U TpeboBaIoCh.
PaccMOTpHM HecKOJIBKO IIPUMEPOB Ha pHMeHeHHe HepaBeHcTBa (10).

IMpumep 19 (3agava 8 auarHocTuueckoit pabortei). HaiiguTe HauMeHbllee 3HAYEHHE

bynKImn
y = —x|+x+1|.

Pemenue. B cuny HepaseHcTBa (10) umeem
y=|xX*—x|+x+1] = |x¥*-x+x+1| = |x*+1|=x*+1> L

Taxum 061’38301\'[, Yy = 1, IIpH4YeM 3HAK PaBEHCTBA JOCTUIaeTCA TOABKO B TOM CIy4ae, KOorjaa
OJHOBPEMEHHO BBHIIIOJIHEHBI DABEHCTBA

2 —x|+|x+1=|x®+1] u x*+1=1, Tex=0.
Omeem: mﬂ%ny(x) =y(0)=1.
Ipumep 20. Haligure HaMMeHbIIee 3HaYeHHE GYHKIUH

y=|x—1+|x—-2[+]|x-3|
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Pemenne. MMeeMm

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

IMPpHYEM 3HAK PABEHCTBA JOCTHUI'aeTCA TOrda U TOJBKO TOrZa, Korjga

{I—x—|—1|+|x—3|=2, {(1—x){x—3);o,
= = x=2

24 x—2|=2 =D
Omeem: mﬂj}ny{x) =y(2)=2.
IMpumep 21. Haligure HauMeHbliee 3HadyeHUe GYHKLIMH
y = |log, x|+ |log2 %‘ -+ logi(x —1).

Pewenue. O6nacts onpegenedud Gyukuuu: D(y) = (1; «). [Ipu x > 1 umeem

y = |log, x|+ |log2% —Hogg{x— 1) = ‘logzx—i-logz%‘ +10g§(x— 1) = 2+log§{x— 1) =2,

IMpHU4YEeM 3HAK PaBEHCTBa JOCTHI'aeTCA TOrAa M TOJMBKO TOra, Korjga

log, x +log, %

4
|log, x|+ |log, ;| =

4
] ]. ]. _20,
= { 082X 1082 % = e 2

logg(x—1)=0 x=2

Omsem: H}il}y{x) =y(2)=2.

HepasenctBo |asint + b cost| < 4/ a® + b?

HepageHcrBo
|asint+bcost| < v a?+ b? an

MOXeT OBITH JA0Ka3aHO Pa3HBIMH cnocoﬁamu, Haubosnee pacripocTpaHeHHBIM M3 KOTODEIX
ABJIACTCAH BBEJEHHE BCIIOMOTaTe&JIbHOIO YIVIa o1

a

’ b
sing = ———, cosp=——=.
Va*+b* v a*+b?
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ITpu aTom

|asﬂ1t+bcost|=\!a2+b2|L _b
Va?+b? Vv az+b?
=V a®+b?|sintcosp +costsing| = Va?+b?[sin(t + )| < Va®+b2

3HaK PABEHCTBd JOCTHT'AETCH, JHIMb €C/IH

sint +

cost

sint+9)| =1 & t+p=5+nk, k€2 & t=-—9¢+nk, kel
|sin(¢+ )| = 1 C+nk, kel 7 k, kez

Takum obpaszom, ¢yHkuua y(t) = asint + bcost gocTuraer HaubONBIIETO 3HAYEHMA,

pasuoro v/ a®+ b?, npu

t= %—ap—i—erk, keZz,

s
¥ HauMEeHBLIEro 3HaYeHws, paBHoro —+4/ a?+b?, mpu t = -3 — ¢+ 2mn, n€Z, e

; b a
Sin p = ———, cosp = —.
v a*+b? v a®+b?

Mpumep 22 (zagayva 9 guarHocTHYecKoil pabotel). Hafijure Haubonplee U HAUMEHb-
nree 3HaveHud GyHKUMM ¥ =sin 3x + cos 3x — 2.

Pemenwue. [Ipumenum HepaseHcTBO (11) K faHHON QYHKIIMHA:

—vV2—-2<sin3x+cos3x—2< vV2-2.

Takum obpasom, mﬂaax y(x)= Vv2-2. [Tpu aTom

3x = %—arcsin%—i—an, keZ,

=T 2
= 12+3nk, keZ.

CoOTBEeTCTBEHHO mﬂgny{x) =—+/2—2. [Tpu s3ToM

7T 2k
3x = —% —arcsin—=+2nn, ne€i,

2 V2

T

4
Omsem: mw?xy(x) =+/2— 2 focTHTaETCA NIPH X = ;T—2+ %nk, keZ: mﬂ%ny(x) =—+/2-2

T.e X= +%TER,H€Z.

JOCTUraeTca IIpU X = —% + %ﬂn, nez.

Mpumep 23. Haiinure Hanbospiee 3HaveHHe GYHKIMU y=sin x (sin x+cos x)+ /2 cos x.
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Pemenue. M3 HepaBeHcTea (11) ciaegyet, 4yTo sinx +cosx < V2. Ho Torna
¥ = sinx(sinx +cos x) + V2cosx < V2sinx + v2cosx = \/E(sinx+cosx) <V2-v2=2.

Takum o6pazom, max y{(x) =2. IIpu aTom
= —arc:sini +2nn, nekz,

XxX==
2 /2
T.e.x=%+2fm, nez.
Omaem: m]Eaxy (x) =2 gocTtHUraercd nNpH x = % +27n, n€Z.

IIpumep 24. Haiinure Hauboablee 3HaUYeHNE GYyHKIIUU

¥ = sin2x+/ cos 2x + cos 2x+/sin 2x.

Pemenwne. Jlng mo6oro x € D(y) moayduM B COOTBETCTBUH ¢ HepaBeHcTBOM (11), uto

¥ =sin2xvcos2x+cos2x+/sin2x <
< \/(Vcos?.x)z—i-{ sin2x)% = y/cos2x +sin2x < V V2 = V2.

Takum o6pazom, max y (x) = 2. [Tpu sTOM
ax=2Z —arcsinL+2ﬂ'n, neEz,

2 /2

T
T.e. x=4+7n,nc’Z. Bamemm, 9TO 3TH 3HAYEHHA X, OUEBHIHO, IIPDHHALIEXAT obaactu

onpezeneHnus GYHKLMHA.
Omeem: max y(x) = wﬂOCTHPaETCH TIpH X = % +mn,neZ.

HepasencTso |d| + |b|>|d+b|

HepaBeHcTBO
(12)

|G| +|b| = |d+b|

TIO CYIIECTBY IpeZcTaBasgeT coboi He YTO MHOE, KaK HepaBeHCTBO TPeYTolIbHHUKA (CM. pHC.):

B

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

d+b C
3Hak PaBEeHCTEA JOCTHIaeTCA TOrJa H TOJABKO TOr[a, KOTla BEKTOPEI H Hb COHarpasJje-
HBbI, T. €. KOI'Zla OTHOIIEHHA HX COOTBETCTBYOUIHMX KOOPAWHAT PaBHBI MeX Iy coboii u PaBHE

OTHOILIEHUIO UX JJIUH (MOAYJIEH).

A
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Mpumep 25 (3agaua 10 guarHocTuveckon pabors). Haligure HauMeHbllee 3HaYeHHe
$yHKLMH

y= \/(x—3)2+1+ \/(x—2)2+4.

Pemenue. Beeiem BekTopel d ={3—x;1} u 3={x—2; 2}. Toroa

ldl=v(x—3)2+1, [bl=+v(x-2)%+4,
d+b={1;3}, [d+b|=V12+3%=10.

Hcmonb3yst HepaBeHeTBO |d |+ |b| = |d + b/, momygaem, uro y(x) = +/10. 3Hak paBeHCTBa
JOCTUTaeTCAa TOra U TOAbKO Toraa, korga d 11 b, 1. e. korga

S X ey BDrereD S e
x—2 2

. s o B Y
Omeem: min y (x) =y (3) =10.
Mpumep 26. Halinute HauMeHblIee 3HaYeHHe GYHKITHH
y=Va-D2+ (x— 62+ (x— 92+ x - 22

Pemenwue. Beenem BekTopsl @ ={x—1;6—x} u b= {4 — x; x—2}. Torma

wiloo

d+b=1{3:4}, |d+b|l=+v32+42=5
¥ B COOTBETCTBUHM C HepaBeHCcTBOM (12) umeeM |d |+ |3| = 5. lloaToMy y = 5, IpHYEM 3HAK
PaBeHCTBa JIOCTUTAETCA TOTZA M TOIBKO Toraa, koraa d 11 b, 1. e. korza

x—-1_ 6—x 2 gl

el Xx“—3x+2=x"—10x+24, 22
= s = x =5

x—1 x—1 =0 7

4=5 =0 4-x

s —[22) =
Omeem: n}ény{x) —y( 7 ) =5
IIpumep 27. HalinuTe HauMeHblIee 3HAUYeHHe GYHKIUN
y= V4 +1+/(2—12)? +4.

Pemenue. Beesem extopnl d ={2%;1} u b= {12 —2%;2}. Torga (d + 3) ={12; 3},
|d + b|=+/153 u B cooTBeTCTBUM € HepaBeHCTBOM (12) umeeM |a |+ | b | = +/153. TToaTomy

y{x) = v153=3+17, npuyeM 3HaK paBeHCTBa JOCTUraeTcd TOrAa U TOABKO TOTZa, KOraa
_ nx

122x2 =% = 12-2"=2.2" @ 2'=4 & x=2.

Omeem: mﬂj}n y(x)=y(2)=3v17.

@11Db,Te. xoraa
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3aMeTHM, YTO, BBOJA BEKTOPH d M b, cefiyeT BRIOMpPaTh MX KOOPAMHATH TAKHUM 06-
pasoM, 4To6Bl KOOPAMHATE BEKTOpa d —+ b He 3aBUCENTH OT nepemMeHHo# x. Kpome Toro,
€. KBaJpaThl KaAKHX-TO OJHOMMEHHBIX KOODAWHAT BEKTOPOB E H E; ABIAKTCA YHCIaMH
(kax B mpumepax 25 u 27), TO 3HAKH STHX YHCET [0KHE BHIOHPATHCS OJMHAKOBBIMM, /171

TOTO YTOOBI OBIIO BRIMOTHEHO YCJIOBHE COHANIPDABAEHHOCTH BEKTOPOB a u b.Ecan xe mobas

M3 KOODAMHAT BEKTOPOB d M b 3aBHcHT oT x (kak B npumepe 26), To ciaelyeT HANOMKHUTE
OI'PaHHYE€HHE Ha OTHOILIEHHE JBYX OJHOMMEHHBIX KOOPAHWHAT: 3TO OTHOINEHHE JOAHHO OHITE
MOJIOKHTEIBHBIM.

HepaBeHnctBo a - b <|al-|b]|

HepaseHCTBO o
b <|d|-|b] (13)

JIETKO CJIEeAyeT U3 OIpeleJIeHHA CKaAAPHOro MIPOMU3BEIeHHA BEKTOPOB:
—
=|d|-|blcos(a, b) < |a]-|b].
..--'"--._

3HaK paBeHCTBa AOCTUTAETCA TOIZA U TOMBKO TOTZA, KOraa cos(a, b) 1, T. e. yroa Mexay

BEKTOpaMH d b paseH 0 u, ciezoBaresabHo, d |1 b. Hepagenctso (13), kak npaBHio,
TIPUMEHETCH /19 BRIYUCIeHHA HauboIpniero 3Ha4e i GYHKINH U UCIIOIb3YeTCs IIPH STOM
B KOOPIMHATHOH (opMe.

Ipumep 28 (3agaua 11 guarHoctrueckoi pabortel). Haiigute Haubompliee 3HAYEHHE
bynkuyum y =2x+ 1/ 1—4x2,

Pemenwne. O6nacts onpegenenusa ¢yHkuum: D(y) = [—%; %] Beeznem BeKTOpHI

d={2x;V1—-4x*} u b ={1;1}.
Torpa
|dl= Vaxi+1—-4x2=1, |b|=vV12+12=v2, G b =2x+V1—4x%

B cury HepaBencTBa (13) umeem d - b < 1- /2, noaromy y(x) < V2, IpHueM 3HAK paBeH-
CTBa IOCTUraeTcA TOTZa U TOMBKO Toraa, korga a 11 b, 1. e. xoraa

vV 1—4x? 2Ad {

1—4x? = 4x?, 1
= 5
x>0 2v/2

1
3aMeTHUM, uTO —= €D ;
? 242 2

Omeem: max y(x)=y(—

2%z
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IMpumep 29. Haiigure Haubonblnee 3HaYeHHe GYHKUUU

y =x(V1-9x2+3v4—x2).

Pemenne. Mmeem
y= x\/m—i-&x\/m, D(y) = [—%; %]
BBeseM BekTOpH d = {x; M} u F={\/m; 3x}. Toraa
y=a-b, |dl=vVxtra—x2=2 |b|=v1-9x2+9x2=1

U B cuity HepaseHcTBa (13) umeeMm y(x) < 2-1=2, npuuyeM 3HAK paBeHCTBa JOCTUIAETCH
TOT/a ¥ TOMBKO Toraa, koraa d 11T b, T.e. xorza

1—9x?
= (1-9xH)(4—x?) = 9x%, =t 2
4—y2 S = =y =
x>0
3aMeTHM, 4YTO . < o l, MO3TOMY 2 eD(y).
V37 V36 3 V37
; - 2 Y

Omeem: ljlla}:ic y{x)—y(m) 2

3’3
IMpumep 30. Hatigute Haubonsinee 3HaveHne GyHKIHN

- [2x—1]v2x -1+ |x—1]v4x—1

x2

Pemenne. O6nacts onpenenenna Gyukuun: D(y) = [%, 00). BBeznem BEKTOPEI

a={2x—1);y/4x—1} =un E={v‘2x—1; lx—1[}.

Torma

ld| = \/I2x—1|2+(\/4x—1 2= v 4x? =2x,
Ib| = \/{«.,KQ,x—l)2+|x—1|2 = Vt=x (Tax KaK X = %)

69



Ilpumererue cmandapmmusix Hepagencma. Peutenue 3adau 7—1I12 duaznocmuueckoll pabombt

— — 2
B cuny HepaBeHcTBa (13) umeem @ - b <|d@|-|b|=2x?, moaromy y(x) < 2;2 = 2, IpHYeEM

3HAK PAaBEHCTBa JOCTUTAeTCst TOT/a ¥ TOIbKO Toraa, korna a 11 b, T.e.

2= @x—1)° _

Z=1 21~ s
V=1 _ A=l oo 2
R % G—1)?

—

1 —
3aMeTHM, 4TO IIpH X = 3 BEKTOPHEI d H b rTaxxe ABIAKOTCA COHalpaBJI€HHBIMH.

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

I[IpH ucnonb3oBaHuK HepaseHcTBa (13) BekTOPH d M b cieyeT BBOJUTH TAKUM o6pa-

30M, uyTo6EI 1H60 || U |E| He 3aBUCENH OT MepeMeHHoH x (mpumMep 28), 11u60 OTHOIIEHHE
MOZY/IeH 3THUX BEKTOpPOB OBUIO BEIMYWHOH MOCTOAHHOI. Kpome Toro, ciefyeT OTMeTHTE,
YTO €C/I B YCIOBUH (WM B YCIOBUAX) COHATIPABIEHHOCTH MIPUXONUTCS BHITIOTHATE Je1eHUA
Ha BRIpaXKeHHe, cojepikaliee HEU3BECTHYI0, HY)KHO MIPOBEPUTD, He ABJIAIOTCA JTH BEKTOPBI
COHAIpaBIeHHBIMH M B TOM CJIy4uae, KOTrja 3TO BeipaxkeHHe obpalnaeTcsa B Hyab. Eciu aToro
He c/eNlaTh, TO MOXKHO MOTepATH pelienye (cM. mpumep 30).

AHanoruyHo HepapeHcTBY (13) MOXHO J0Ka3aTh HEpaBeHCTBO

@-b>-—|dl-|b|

B camom pgene,

@-b =|d|-|b|-cos(d; b) = —|d|-|b],

nockonbky cos{d; b) = —1. 3Hak paBeHCTBa /JOCTHTAETCA TOJBKO B TOM CJIy4ae, KOrja

e

cos{d@; b)=—1, 1. e. Korjzia BEKTOpHl @ M b NPOTHBOIIOIOXKHO Harpapaedsl. [loayyenHoe
HEPaBEHCTBO MOXHO MCIIOJIB30BATh AJIA HAXOM/IEHUA HaUMEHBIIMX 3HaYeHUH HEKOTOPHIX

GYHKLMHA.
Takum obpaszom,

—|d|-|b|<d-b <|d|-|b| wm |d-b|<|d]-|b].

Hcmonp3ya nociieflHee HEPaBeHCTBO, I0KaXKeM B KauecTBe IpuMepa HepaseHcTBO (11). Bre-
ZieM BEeKTOphbl M = {sinx; cosx} u 1 = {a; b}. BrluMIeHNe AJTUH 3TUX BEKTOPOB HE TIPE-

crasager Tpyaa: |ni|=1, |17| =V a®+b%. Tak kax —|ni|- |7 | <ni- 1 <|ni|- ||, nonysaem

—vVa?+b? <asinx+bcosx < Va?+b? wm |asinx+bcosx| < v a?+b2.
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Jlna HepaBeHcTBa asinx + bcosx < v/ a® + b? 3Hak paBeHCTBa IOCTUTAETCH, €CTTH BEKTODbI
M W 1 COHAIpaBIeHHb], T. €. OTHOUIEHHE UX COOTBETCTBEHHBIX KOODAMHAT PABHO OTHOIIE-

HMIO JITUH 3THX BEKTOPOB!: Sinx _gosx x OTKyZa
* - - L]
¢ b v a®+b?
F a b
Sinx = ——, cosx =

Jlis HepaBeHcTBa a sin x + b cos x = — 1/ a® + b? 3Hak paBeHCTBa JIOCTUraeTcs, eCIU BEKTOPHI
M ¥ 1 MPOTUBONOIOKHO HANPABJIEHH, T. &, OTHOUIEHHE UX COOTBETCTBEHHBIX KOODAHHAT
PABHO OTHOIIEHHIO JTHH 3THX BEKTOPOB, B3ATOMY CO 3HAKOM «MHHYC»:

sinx _ cosx _ 1
a o e )
b v a®+b?
OTKyZa
: a b
Sinx = —————, COSX = —

3amMeTHM, YTO TaKoe J0Ka3aTeabCcTBO HepaBeHcTBa (11) nosBosaeT uzbexaTh BBEAEHUA J0-
MOJIHUTE/IBHOTO VIVIa.

KomMOGuHHpOBaHHUE IPHEMOB
B 3akiioueHHe pacCMOTPHUM DPsJ 3a/ad, pellleHHe KOTOPHIX Tpe6GyeT MpHUMeHEeHHs He-
CKOJBKMUX W3 OIUCAHHBIX BBIIE MpUeMoB. K TaKUM 3ajiayaM OTHOCATCSH, B YaCTHOCTH, 3a-
Jaui Ha BEIYHCIEHHE HaUOONMBIIHX U HAUMEHBIIHX 3HAYEHWH BoIpAYKeHU# (byHKIMIT), 3a-
BHCAIKX Goee YeM OT O/IHOM TepeMeHHOiH.
IMpumep 31 (3agaya 12 guardocruydeckoi paborel). Haligure HauMmeHbliee 3HaYeHHE
$yHKIMH

4x? = 3x2+9—/4x"—8x?+9
Yy =logo,5(\/ al al x\/ d a ) Ha uHTepBae (0; o).

Pemenwue. I1pu x > 0 BEIpakeHHe TI0J] 3HAKOM Jiorapydma, MONOKUTEIbHO, UTO CIeayeT
M3 0YEeBHHOro HepaBeHCTBa

Vax*—3x2+9 > /4x*—8x2+9,
PaBHOCHIBHOTO HepaBeHeTBy 5x2 > 0. Tlyersb

o Vax'—3x2+9— V4x'—8x>+9
- ~ -

_ 5x - 5
2 2 '
Vax* = 3x2+9+1/4x* —8x2+9 \/4x2+x9_2_3+\/4x2+%_8
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Ilpumererue cmandapmmusix Hepagencma. Peutenue 3adau 7—1I12 duaznocmuueckoll pabombt

B cuny HepaBeHcTBa (8) UMeeM

4x2+% = 2\{4x2-% =12,

9 3
IMpHU4YeM 3HaK paBeHCTEaA JOCTHIraeTCd, JUIIb €CJIN 4x2 = x—:,_ HX= R Takum 06]33301\'!,

Vo234 yfar 28> V12 3+ /12 8=5.

Orcrona t < 1. Oynkums log, ; t ABnseTcs yopiBatowei, nosromy log, s t 2 log, s 1=0.

. R
Omeem: (rgg;y(x) —y(‘/;) =0.

Mpumep 32. HaiizuTe HauMeHblIee 3HaYeHHE BEIPAYKEHUA

2=V (- 12+ -1+ x—3)%+y>
Pemenwue. Beezem Bektopnl d ={x—1;y— 1} u b= {y —x; —y}. Torna
@1 =Vex—D*+G—1% b=V —y)>+y%
T+b = {y—-1;-1}, |a+ E| — \/m
B cuny HepasencTsa (12) umeem |a |+ |E| =|d+ 3|, IIpHYeM 3HaK PaBEHCTBA JOCTHI'AeTCH,

mumb ecmd d |1 b. Taxum obpazom, z= y/(y—1)2+12= 1, npuuem z=1, ecn y =1

uafll E, caezoBaTeNbHo, X =1,
Omeem: minz(x; y)=z(1;1)=1.
Mpumep 33. Haiizure HauMeHbIIee 3HAU€HHE BHIPAKEHUA

2= |x+2y|+ vV (x—3)2+(y—42
Pemenwne. Beenem BekTopnl d ={x+2y; 0}, 3={3—x; y—4}. Torga
@l =+2yl, 1B]=V(x=3)*+ (-2
d+b={2y+3;y—4},
|d+b| =2y +3)2+ (y —4)?% = /5y2+4y +25.

B cwiy HepaBeHcrBa (12) umeeM |d |+ |b| = |d + b|, npuyeM 3HaK paBeHCTBA JOCTHra-

eTcs, sMnib ecid d 11 b. Takum obpasom, z = /5y%+4y +25. KBagpaTHBIH TpexwieH
5y%+4y + 25 nooxkuTeNeH npu Mo60M y (IMCKPUMHHAHT MeHbIIe Hy/IA U ko3bdUIIMeHT
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—4

IpH yz HO.HO}KHTEHE‘H) H JOCTUI'aeT HAMMEHBIIE'D 3HAYEHHA IIPH ¥ = 2.5 =

—%. ITO HaM-

12 121

MeHblllee 3HayeHHe PaBHO, KaK JIErKO MOACYHTATh, - IoaTomy 2 = |/ ===, pHYeM 3HaK
PaBeHCTBA JOCTUTAETCA, JIULIb eCIU Y = —% nalfll b , CJIeJOBaTeNbHO, X = g.

— syl He_ 2N AL
Omeem: mmz(x,y)—z(S, 5) =7
Mpumep 34. Haiigure Haubosblilee 3HaYeHHe BRIPaXKeHHA

3= y\/l—x2+x\/3+2y—2y2.

Pemenue. Beenem Bextophl d ={y; v/3+2y —2y*} u b ={y/1—x?;x}. Torna
z=d-b, |dl=vVy*+3+2y—-2y2=v4-(1-y)% |b|l=vV1-x2+x2=1

B cuny HePaBeHCTBa (13) umMeem a - b< |a] - |b| IIPUYEM 3HAaK PAaBEHCTBA JOCTUIaeTcs,
JMIE e d 11 b. Takum obpa3zom,

< Va—(y-1)2<V4=2,

MIPUYEM 3HAK PABEHCTBA IOCTUTAETCs, Tuinb ecii Yy =1 u d 11 b, cregoBaTensHo,

1—x2 X?O,
x ‘:{ _3

3—3x2 = x? 2"

Omeem: maxz(x; y) = z( 1) 2
IMpumep 35. Haiiaure Haubombinee 3HAYEHUE BHIPAKEHHA
z = sinx —2cos y +sin{x + y).
Pemenne. limeem
z =sinx—2cosy+sinxcosy+cosxsiny = sinx(l+cosy) +cosxsiny —2cosy.

B cuny HepapeHcTBa (11) momyuaem

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

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

IlosTomy 2 < 4/2+2cosy — 2cosy. Ilycth Temephb t = 4/2+2cosy, 0 <t < 2. Torga

2cos y =t — 2. PacCcMOTPHM KBaJpaTHBIi TpexwieH f(t) =t — t> + 2 Ha orpeske [0; 2]. Ber-
BU napaboibl, ABAAOLIecA rpadUKoM 3TOro KBaZpaTHOrO TpeXwieHa, HallpaBjieHbl BHU3
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Ilpumererue cmandapmmusix Hepagencma. Peutenue 3adau 7—1I12 duaznocmuueckoll pabombt
1 ;
u abciycca t, BeplIMHE, paBHaA 5> IPUHAUIXUT OTPE3KY [0; 21, ciegoBaTenbHO,

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

[0;2]
9
HOBTOM}J' Z< Z, IMpHU4YeM 3HaK PaBeHCTBa JOCTHIaeTCd B TOM H TOJIBKO TOM Ciydae, eCjivi

OJHOBPEMEHHO 4/2+2cosy = % 1 HepaBeHCTBO (14) obpainaerca B paBeHcTBO. OTCI07a

7
cosy =—g,

V2+2cosy = %,

=
sinx(1+cosy)+cosxsiny = y/2+2cosy

[T 1

. 1
SInXx - 8 COsSX -

=EE
93} w

sinx-%+cosx-

Yy =arCCDSZ—TE+2TEH, nez,

7 8
cosy = —g, :
1 x=arccos§+(—1)"%+ﬂk, keZ,
= sin x (x — arccos E) = = 7
y= ﬂ—arccos§+2ﬂl, ez,

31 E O]

sinx(x+arccos %) 1 -
x = —arccos g+ (—1)“‘g+ﬂm, meZ.

Omeem: max z(x; y) = %.

PaccMoTpeHHBIE NIPUMEPH! IIOKA3BIBAIOT, YTO JAOBOJIBHO GOMBIIOE YHCIIO 337a4 Ha BhHI-
qucIeHne HaubOMBIINX ¥ HAUMEHBINX 3HAYeHUH QYHKIHI MOXHO PelnTh, He mpuberas
K TIOMOIIM TIPOU3BOAHOMN, 8 B HEKOTOPHIX CAyYasax TONBKO TaKOMH IIyTh U IIPHBOAUT K YCIIEXy.
OTMeTHM, 4TO IOpOH nozo6HbIe 3aJa9H ABIAIOTCS YacThlo O0/ee CI0XKHEIX 3a4a4 (Hampu-
Mep, ypaBHeHHUH, B KOTOPEIX MHHMUMYM JE€BOI 4acTH COBNAaZaeT ¢ MaKCHMYyMOM IIpaBoOIli,
IIpHYE€M pPENIeHHE «CTAHJaAPTHBIMM» IIDUEMaMH He IIPEeJCTABIACTCA BDSMO}I{H]:[M).

Takoro poza ypaBHeHH:A, HEPABEHCTBA WIM CUCTEMBl YpaBHEHHI BIIOJIHE MOTYT BCTpe-
TUTBCA cpeau 3agaHuil Cl, C3, C5 eauHoOro rocyapCcTBeHHOro 3K3aMeHa 1Mo MaTeMaTHKe,
MO3TOMY, PELIMB TPEHMPOBOYHEIE M AMarHoCTHYeckue paborel naparpada, BH CMOXETe
6osee yBepeHHO YYBCTBOBAThL cebd Ha 3K3aMeHe.
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OTBeTH:

TpenupoBouHas pabora 3

|
|
|
I
I
1
|

T3.1. HafizuTe HanMeHbIIEE 3HaUeHKE GYHKIIMT : T3.1
I
y=7""249.75 —41. :
I

T3.2. Haiigure HauMeHbOIee 3HAYeHHE (DYHKITHHA : T3.2
|
¥y = |2x—3x%|+|2x +9|. |
I

T3.3. HaiizMre HauMeHblIee 3HavyeHne (PYHKIIMH | T3.3
|
|
y=Vx2—2x+2+ v x2—10x+29. !
I

T3.4. Haligure nanbonpuiee 3avenve GyHKIUH | T3.4
I
y =34/10—3x+4y/3x + 26. i

T3.5. Haiire HauMeHblIee 3HaueHne QYHKIMH E T3.5
I
y= \/logﬁ,?sx+1+ .\/(logn__?sx—3)2+9. i
|

T3.6. Haiizure nanboneinee 3Havyenre QyHKIHMH | T3.6
|
¥y =0,8cosx(3sinx+4cosx)+ 3sinx. !
|

T3.7. Haiigure Haunbonsinee 3HaYeHHE HyHKIITHMHA ! T3.7
|
y=x(2x/16—9x2+3\/9—4x2). i
1

T3.8. Hailzmre HauMeHbillee 3HaYeHHUe BRIpaXeHUA | T3.8
|
|
2=/ (2x—1)2+ @y —1)2++/ (2x—3y)* +9y2. !
|

T3.9. Hatizure Haubonbliee 3HaU€HUE BHIPKEHHUA 1 T3.9
|
z=2yV—x>—2x+ (x+1)/3+4y—8y> i

T3.10. Haiizure Haubospliee 3HaYeHHE BRIPAKEHUA i T3.10

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

Obpazel HamMcaHHA:

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



T4.

OTBeTH:

1

T4.

T4.

T4.

T4.

T4.

6

T4.

T4.

T4.

T4.

|1 12/3 '-IA5A6| 7/890-,

O6paser; HATTHCAHMA:

TpenupoBouHas pabora 4

T4.1. HalizyTe HauMeHbIIee 3HaYeHue QyHKIUN

12
X241

y =3x*+ +4.

T4.2. Haiigure Hauboibinee 3HaveHne QyHKITHHA

y=vVx2-7-/13—x%

T4.3. HajiguTe HaMMeHblIee 3HaveHe GYHKIMN

y = V/x2—6x+10+ v/ x2+ 10x + 50.

T4.4. Haiigure Haubonbniee 3HaveHmne GyHKIMK

y =5vy7-3x+12¢/3x+29+22.

T4.5. HalizuTe HauMeHbIlIee 3Ha9eHHe QYHKIIMH

y=vV -2+ x—2)2+

+ v/ (x—5)%+ (2x+5)2— V/9x2—42x+ 65+ 7.
T4.6. Haiigute Haubosbinee 3Hadenne GyHKIAN

y=4x2—12x+18— Vx%2— 2x+5— V/x2—4x +5.

T4.7. HaiiguTe HanMeHbIIee 3HaveHne QYK

y =x*+4x+|x* —2|+|x*—5|.
T4.8. Hafigure Haubonbliee 3navenue GyHKLIMH

y = 9!3.5+|4x—5|—|x2—3x+ 1|—|x3+x—4|'
T4.9. HaliguTe HaHMeHbIIee Ha oTpe3ke [ —3; 3] sHauenne QpyHK-
LIHH

y=x>+xVx24+16-09.

T4.10. HafizuTe HauMeHbIIee 3HaYeHUE BRIPAKeHHA

z=|2x—3y|+V4x*+ (y+ 1)
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OTBeTH:
JuarHocTuyeckas pabora 1

g=

|
|
|
I
I
l
J1.1. Haiigure HauMeHsbluee ¥ Haubossliee 3Havyenua GyHKLMK |1
5 |
y=4"+5x+1 naorpeske [—1;2]. :
JI1.2. Haiimute HanMeHbIIee U Haubosbinee 3Haverna GpyHKimm i 1.2
¥ =cos2x —4cosx +4. E
J1.3. Halizure Hanbonsinee 3HageHne GyHKITHA | L3
I
y=+v2x—1-+/2x—5. i
; |
JA1.4. Hafigure HaMMeHblllee Ha oTpe3ke [0; %] anavyeHue gynx- | /1.4
ieEi 1 |
y =3sinx+4x+5. :
|
AL.5. Haitnure HauMeHblee ¥ Hanbonbiee sHavenua ¢ynkuun | L5
|
y=sinx+4y/1—sinx—5. |
1
J11.6. Haiimite HanMeHbIee 3HaYeHne (GyHKITHH | L6
|
_ 2x*—4lx[+11 . [
y= “ow-1 Ha orpeske [1; 3]. i
J1.7. Hajizure nanbonpiiee 3uauenue pyHKIMA | A7
|
[ 4 3 7 :
y = y/log, xlog, T Ha oTpeske [-2-; E] ; E
J1.8. Haiignure HauMeHbllee 3HauYeHHe PYHKIIUU i /1.8
y=7""249.7v % 41, !
|
J11.9. Haiimite HauMeHbIIee 3HaYeHne GyHKITHH  AL9
y = |logs x|+ |logs x — 3] +log;(26—x). i
J11.10. Haiizure HauMeHbOIee 3HAYEHUE GYHKIHA : J1.10
|
P |
y= \/logﬁ_?sx+1+ \/(logu'?sx—3)3+9. !
A1.11. Haiizure HauMeHblIee U Haubosblllee 3HaYEHUA BRIpa)e- i A111
HUA :
z = 3(sinx+cos y) +4(cosx +sin y). :
A1.12. HaiizuTe HauMeHbliee 1 Haubonpliee 3HaYeHNa BeIpake- i J1.12
HHA !
x*Hy+1)? I
|
I
I

2x*—2x+ 1)(2y°+2y+1)°
Obpazel HamMcaHHA:
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OTBeTH:

2.2

A2.3

A2.5

A2.7

J12.8

J12.9

J12.10

J2.11

J12.12

O6paser; HATTHCAHMA:

|1 12/3 '-IA5A6| 7/890-,

Z12.1.
LHH

J12.2.

J2.3.

JAuarHocrudeckas pabora 2

Haiigure HanMeHsblee Ha otpeske [5; 8] 3Hauenne dyHk-

y=x—2vx—4+3.
HaiiznTe HauMeHEBIIee 1 HauOobIee 3HAYeHH QYHKITHA

y=2x+3+6|x—1|—x> naorpesxe [—2;2].

Hajfigure HauMeHblLIee W Haubonbuiee 3Havednus GyHKUHH
4x—5
y=2 X' —4x+35

N Hal‘:IﬂHTE HauMeHbIIee H HauOoIbIIee 3HAYEHWA Cl)yHIﬂ_l;F‘l]‘I

— 3/4x+3
x*4+1"

. Haliaure HaumeHbIee U HaubobIIee 3HaAYEHHA PYHKIIUH

y=1+log,(3y2x—1—-x~—1) Haorpeske [1;7].

A Haﬁ;m‘re HauMeHbIIee 1 HanboIbee 3HAYEHHA ¢IYHI{]J;[/[PI

1 2eos x+cos 2x —cos® x
Y= (3) ;

A2.7. Haligyre HauMeHblIee 3HadeHHe QYHKIIMH

J12.8.

g 7.\‘—3+75—."
Haiigure naubospiiee 3HaveHue GyHKIIHH

y=>5sin3x—12cos3x+7.

[12.9. Haitizure HauMeHbIlee Ha oTpeske [2,5;3,5] 3mauenne
dyHKLIMH
8 4
y=x 3x+x2—3x+2 +2.

J12.10. Haiigure Haubombinee 3HaUeHne GyHKIHI

— 25—ix2—6|—|x'—’—7|

¥

A12.11. Haiigure HauMeHbllee 3HaYeHHe QyHKIMH

y=lg(4-3%343.91"¥_g),

J12.12. Haiigure Haubonbiiee 3HaYEHHE GYyHKIMH

y =xsinx+ Vy9—x?cosx+4.
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§ 3. IlepBooGpa3Has

JduarHocruyeckas paﬁo*ra

1. Haiinure niepsoobpasnyio F(x) ana GyHKIHH

f(x) _ 3x5+2:

eciu F(4) =5. B orBeTe ykaxuTe 3Havenue F(1).
2. HauMensbliee 3navyenue repepoobpazHoii F(x) aaa GyHKIMH

f(x) =x—2x—3

Y At
Ha orpe3ke [0;6] pasHo —9. Haiigure Haubosmbniee 3HaYeHHE
nepBoobpasHoil Ha 3TOM OTPE3Ke.

3. Haiigure nepsoo6pazmyio F(x) ana dyHKmnn
3x?+2
f&x)==7—=
Ha npomexytke (0; +), ecan F(1) =2. B oTBeTe ykayuiTe 3Ha-
yenne F(0,5).
4. Tpadux mepsoobpasHoii F(x) ana ¢yHKIH

f@)=-3

Ha rnpomexyTke (—eoe; 0) npoxoaur yepes Touky (—2; —3). Pemn-
re ypaBHeHHe F(x) = f(x). Eciu ypaBHeHne umeer Gosee ojHOIo
KOpH#A, B OTBETE 3alMIIUTe HOJIBIINIA KOPEHb.

5. Haiinure nepeoobpasuyio F(x) ama yHKImumn

11
Ha npomexyTke (0; ), ectn F(4) = —15. B oTseTe ykaxuTe

sHauenue F(9).

6. Hatizure mepBoobpazmyio F(x) mmi GdyHKimu

2_

3Yx

Ha npomexyTke (0; 4«), ecn rpaduk neppoobpasHoi nepece-
KaeT npAMyio y = 2x — 3 B Touke ¢ abeupccoii 1. B orBeTe yKaxu-
Te 3gaveHue F(8).

flx)=
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OTBeTH:

10

11

e

|1 12/3 "Lsﬁl 7/890-,

O6paser; HATTHCAHMA:

§ 3. Ilepsoobpasnas

7. I'padux neppoobpasuoit F(x) ana PpyHKIMH

f(x) =3sinx—2cosx
npoxoauT Yyepes Touky (—r; 0). B kakolt Touke rpaduk neppoob-
PAa3HOR IepecekaeT ock OpAMHaT? B oTBeTe yKaXKUTE OpAHHATY

STOM TOYKH.
8. Haizmmre iepoobpazayio F(x) amsa dymkimm

f(x) = 2+sin4x,

eciau F(%) =—3m. B orBere ykaxuTe 3HadeHHe F (74—’1)
9. Haiaure neppoobpasuyto F(x) ana GyHKUMH
flx)=e"+4x+3,

ecim F (1) =e. B oTBete ykakure 3Hauenmne F(0).
10. Haubompmiee 3HaueHye nepsoobpasuoit F(x) ana ¢yHKIMI

flx)=e"4+2x+1

Ha orpeske [0; 2] paBHo e”. HaliinTe HaHMeHbIIee 3HAYCHUE TIEp-
BOOGPAa3HOIt Ha 3TOM OTpe3Ke.
11. B kakoit Touke orpeska [12; 22| nepeoobpazHas F(x) ans

$yHKLIHH
fx)=—1-In*(x—2)
JOCTHUT'AeT CBOEr0 HaMMEeHBIIero 3HaYeH s Ha 3TOM OTPBSKE?

12. B kakoil Touyke oTpeska [%; %] neppoobpasznas F(x) aud

dyHKIIH
flx) = (x-5)In(x—1)

JOCTHI'deT CBOEro HaubOABIIEro 3HAYEHMA HA DTOM DTPESKE?
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Memoduueckue pexomendayuu

MeTtoaunyeckre peKOMeHAaLuHu

OroT nmaparpad mocBsmEeH MOBTOPEHHIO TeMbl «[lepBoo6pasHas». HamoMHHUM, YTO €T
¢byukumsa y = f(x) HeIpepEIBHA HAa HEKOTOPOM IMPOMEIKYTKE, TO CYIECTBYET Takasa GyHKIM
F(x), 4TO 1719 BCeX 3HAUYEHUI MepeMeHHOM 13 3Toro npomexyTtka F/(x) = f(x). Oyuxims
F(x) HazpiBaeTca nepBoobpasHoi A4 GyHKUMH ¥ = f(x) Ha JaHHOM IpoMexyTKe. MHoraa
IIPEJIOT «/JIA>» OMYCKAIOT M IHILYT WIH roBopsaT, uro F(x) apiserca neppoobpasHoit GpyHK-
uuu f(x).

B Kypce IIKOIBHOM MaTeMaTHKH paccMaTpHBAIOTCA TONBKO QYHKLMM, KOTOPEIE Hellpe-
PHIBHEI B 110000 TOuKe cBoeH obsacTH olpejeneHus. 3HaUMT, IIA KaKIOH M3 HUX Cylie-
CTByeT mepBo0Opa3Hast, HO HY;KHO MOHMUMAaTbh, YTO ecid o6IacTh ompezieneHusa GyHKIHN
COCTOUT, HallpUMep, U3 JBYX IPOMEXKYTKOB (Ha KaXXJOM M3 KOTOPEIX GYHKIMA HeTIpepPHIB-
Ha), TO MepBoo6pasHble HA 3TUX IMPOMEKYTKAX MOTYT UMETh Da3IMYHEIH BU/I.

W3 cBolicTB IpOMU3BOAHOH cieayeT, 4yTo ecinu F(x) — mepeoobpasHas Ana QyHKIMH
v = f(x) u C — npou3BOIBHOE AEHCTBUTENTBHOE Yicio, TO F(x) + C tawke OyeT mepso-
obpazuoii ana dyHkumuu y = f(x), IOCKOIBKY

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

Bonee Toro, B Kypce MaTeMaTHYeCKOr'0 aHalu3a JoKa3klBaeTcsd, 4To ecu F(x) u G(x) — aBe
paanuyHble neppoobpazuele 1A GYHKUMH y = f(x), TO

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

e C — HeKOTopoe JeHCTBUTEIFHOE YHCIO, T. e. UTo o6asa mepBoobpasHas i GyHKIHN
y = f{x) umeet Buz F(x) + C. 3T0, B 4aCTHOCTH, 0O3Ha4aeT, 4To rpadux moboii mepsoobpas-
HOM JUTst JaHHOH QYHKIMH MOKeT OBITh TIoIyIeH U3 rpaduka mo6oi Apyroii ee mepeoobpas-
HOI1 Mapa’juleJIbHEIM TTepeHOCOM BOIb OCH ODAUHAT. JIid TOro YToOk HAlTH KOHKDPETHYIO
neppoobpazHyo, 0OBIYHO 3aJal0T JOMOJHUTENIBHOE YCIOBHE, HallpUMep, 3Ha4yeHHe TepBo-
06pazHoi B HEKOTOPO# TOUKE WIHM TOYKY, YepPe3 KOTOPYIO IIPOXOAUT rpaduk nepBoobpazHoi
(4TO 1O CYTH TO JKe caMoe, OTJIHYHE TOJBKO B GOPMYTHPOBKE).

MOXXHO BHIJ&JIMTD JiBa OCHOBHHEIX THIIA 3a/1a4 Ha nepBoobpazHylo. K nepBoMy orHoCcATCA
3a/la4uy, CBA3aHHBIE ¢ HEIOCPeCTBEHHBIM BRIYMCIeHHeM IepBoobpasubix. Ko Bropomy —
3a/la4uy, CBA3aHHBIE C UCCIeOBaHUEM MePBooOPazHOi ¢ MOMOIIBIO JaHHOM GYHKLMH: Bellb
OHa ABJIAETCA NPOU3BOIHOM /717 11060i cBoelt nepBoobpasHoii, U 3HAUUT, IT03BOJIAET HaX0-
JIUTh TIPOMEXYTKH MOHOTOHHOCTH M TOUYKH KCTPEMyMa MepBoo6pasHol, ee HauMeHbInee
¥ HaubosTbIee 3HaYEHHE Ha OTPe3Ke. BEUHc/IeHre caMoii iepBo06pasHOI TIPH 3TOM HHOTA
Jaxke He TIpeAnonaraeTca (M He TpeGyeTcsa ycIOBHEM 3a7adu), a TOPOH GRIBAET MOMPOCTY
HeBO3MO)KHO: He JJII KaXKJ0l HelpephIBHON Ha MPOMEKYTKe GYHKIIMH BO3MOKHO B ABHOM
BH/Ie HaNMCaTh NepBooOpasHyo.

[IpuBesnem Tabiuily nepBooGpasHEBIX A/1A HeKOTOphIX GyHKLMH (C — IIPOM3BOIBHOE Jeii-
CTBUTEIBHOE YHCII0).
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§ 3. Ilepsoobpasnasn

y=fx) F(x)
f(x)=k, k—mnpouzponbHoe geiicTBUTeNBHOE ykcao | F(x)=kx+C
fG)=xF, p#—1 F(x)—p+1+c
fo=2 FG)=Inx|+C
fFO=vx F(x)=3xy/x+C
f{x)=% F(x)=2y/x+C
fO=¥Vx Fi)=3x¥x+C
f{x)=% Feo=3%x+c
f(x)=sinx F(x)=—cosx+C
f(x)=cosx F(x)=sinx+C
flx)=¢e* F(x)=¢e¢"+C
fx)=a*, a>0, a#l F{x)—m+c
flx)= F(x)=arcsinx+C
1—x?
f(X)—1+x2 F(x)=arctgx+C

O6paruM BHUMaHHe Ha TO, 4TO IepBoobpasHbie 41d GyHKUMH [ (x) =% HUMEIOT pasjiny-
HBIH BH/] B 3aBUCHMOCTH OT NIPOMEXKYTKA, Ha KOTOPOM paccMaTpuBaerca Gpyukuua. Tak, Ha
npomexyrke (0; +o) neppoobpasnas ana GyHkuum f(x) = 3—( umeer BuA F(x)=Inx+C,
a Ha npoMexyrke (—oo;0) 3agaerca dopmynoit F(x) = In(—x) + C (C —npouzponbHoe
JeHCTBUTEIbHOE YHCI0). B Tex ciyvasax, korga ¢pyHKuMA y = f(x) olpegeieHa He Ha BCe

YHUCIOBOMR l'IpHMOﬁ, d Ha KaAKOM-TO €€ [IPOMEXKYTKE, 3TOT IIPOMEIKYTOK YaCcTO HE YKa3bIBAET-
Cd, a KaK OBl cCUMTaETCA «3aJaHHBIM 10 YMOMTYaHHIO»: TaK, obracTeio onpeaeneHuA d)y]-ﬂﬂ_l;[/ll‘[

1
flx)= 75 aBageTca npoMexkyTok {0; +o), Ha KOTOPOM OHa HeNpephEIBHA, IO3TOMY ee
nepsoobpasuan F(x) =2/x+ C (C — IpOU3BOIBHOE AeHCTBUTENBHOE YHCIO) PACCMATPH-

BaeTcad MMEHHO Ha DTOM IPOMEXKYTKE.
[Ipy BEIYHC/IEHHH [TepBOOOPa3HEIX UPPaLAOHAIBHBIX (YHKLIMI CIeayeT TIOMHHTB O TOM,

4YTO KOPEHB HeyeTHOH cTelneHH 2n+\/— X MU CTEIEHD C ﬂpOﬁHHM MOoKa3aTejaeM X ""+1 HMERT pas-
HEle o6nacTi oIpegeaeHHA (a 3HauuT, U HerEpI:IBHOCTH). l'lepBblH OIIpeaesieH IIpH J106BIX
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Memoduueckue pexomendayuu

JelCTBUTENbHBIX 3HaYeHUAX MepeMeHHO, BTopasd — TOMbKO IIPH HeoTpULaTelnbHBIX. Jid
BEIMMCJIEHHA TIepBooBpasHbIX 3alkch B BU/E CTEIleHH, KOHeYHo ke, bojee yao6Ha, HO pe-
3yJIBTAT 3TOI'O BHIMMCJIEHHA Jo/KeH OBITh IPHUBEAeH B BH/E KOPHA (KaK U IPOMEXKYTOUHbIE
BEIKJIAJIKU, eCTH pevb WJET O 3ajaye C IMOTHBIM pellleHHeM; BIPOYEM, 3TH BHIKIaJKH MOXK-
HO OCTaBUTh B YepHOBHKe). MMeHHO moaToMy B Tabiule HapAay ¢ TabIHYHBIMM YKa3aHbl
nepeoobpasnbie 41 Haubosee YacTo BCTPEYaIOIMXCA HPPALMOHAIBHBIX GYHKIMH.

HamoMHuM Telleps OCHOBHBIE MPABWIA BBRIYHCIEHUA epBoo6pasubix. [lycTs GyHKIMHA
F(x) u G(x) ABIAI0TCA HAa HEKOTOPOM NPOMEXKYTKe TepBoodpasHeIMH Aaa GyHKuMii f(x)
# g(x) COOTBETCTBEHHO, U TycTh k, b u C — NpoOU3BONBHBIE [eHCTBUTEIbHEIE uHcia. Torga
Ha paccMaTpUBAEMOM MPOMEKYTKE:

1. F(x)+ G(x) u F(x) — G(x) ABAAIOTCSI COOTBETCTBEHHO MEPBOOOPAZHBIMH /T GyHK-
it f(x)+g(x) u f(x)—g(x) (xpatkasa opMyIHpPOBKa: NepeoobpazHas cyMMEI (pasHoO-
cTH) ABYX QYHKLMI paBHa cyMMe (pasHOCTH) NepBO0OpasHbIX 3THX PYHKLMH);

2. kF (x) aBngerca neppoobpasnoit ana yukuuu kf (x) (kpatkas GopMyJIHpOBKa: Iep-
BooOpa3Had npousBeseHns GYHKLMH Ha YMCI0 paBHa NPOU3BEAeHHI0 NepBo0OpasHoi aToi
(YHKLMIA Ha TO e YMCI0);

3. %F(kx + b) sBasetca nepoobpaznoit qna byukuuu f(kx + b) (37eck, pasymeercs,

k#0).
Tak, ana GyHKIUH
flx)=3x>—4x+7

nepnooﬁpasnaﬂ HMeeT BT
F(x) = x*—2x*+7x+C;

s gyukimu f(x) = cos(4x + 5) mepBooGpa3sHoii ABIAETCA
F(x) = 1 sin(4x+5) +C.

Dopmyil 414 BEIYHCIEHHUA NTepBoobpasHoil IPOU3BeIeHHUS WIN YacTHOTO ABYX GyHKIMH
(B oTmmume oT GOpPMYT A1 BEIMHCIEHNUs TIPOM3BOIHON TIPOM3BEeHNA WIH YacTHOTO JBYX
¢byukuwmii) He cymectByeT. [loaTomy eciu TpebyeTcs HAWTH TPOM3BOAHYIO TIPOU3BEIEHHS
WiH acTHOTO GYHKIIMI, CHavana ciaeyeT cAeilaTh HeoOXoquMele anreGpanvyeckue mpeod-
pazosanuA. Tak, ynkumio f(x) = x?x3(x + 1) HyxHO npuBecTH K Buay f(x) = x®+ x°

4 _ X7 x8 _ 3x%42xt+x

(nepBoobpasnoit 6yzer ¢pyukuma F(x) = Z+F+0)a ¢yukumo f(x)= e
K Buay f(x) =3x3+2x%+ % (mepBoobpasHoit Gyzer dynkuma F(x) =x*+x° +In|x| +C);
31eck C — NMPOU3BOIBHOE JlelicTBUTENbHOe uHcio. [TepelizeM k mpumepam, pasobpas 3aja-
HHA JUATHOCTHIECKOH paboTEl — II0 ABa Ha KaXKYI0 U3 IecTH QYHKIMOHATbHO-YHCIOBBIX
JIMHWH MKOJIBHOTO Kypca MaTeMaTHKH.
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Ilesbie panMoHaIbHbIE QYHKLMH.
Pewrennsd 3aza4 1 ¥ 2 AMarHOCTUYECKOH pabOThI

1. Haiigure nnepeoobpasznyio F(x) pna Gyukiuuu f(x) = %,
eciu F(4)=5. B orBeTe ykaxuTe 3HadeHue F(1).
Pemenue. Haiizem nepeoo6pasHylo, BOCIIONb30BaBIIHCh Tab-

JIMIIEeH TepBOOOPA3HBIX U UX CBOHCTBAMM:
F(x) =0,3x2+0,4x +C.

Io yenopuio F(4) =5, suauut, 0,3 4%+ 0,4-4+ C =5, oTkyaa
C=-14uF(1)=0,3+0,4—1,4=-0,7.

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

2. HaumMeHsb1Iee 3HaYeHHe nmepBoobpazHoi F(x) mia GyHkimu
f(x) =x2—-2x—3 Ha orpeske [0; 6] papuo —9. Hailigute Hau-
6osnbinee 3HaYEHHE TTIEPBOOOPA3HON Ha 3TOM OTpE3Ke.

Pemenne. M3 omnpezenenus mepBooGpasHoi M yCIOBHA IMO-
aydaeM, uro F'(x) = f(x) = »—2x—3. KopHAMHM KBajapaTHO-
ro TpexwieHa x? — 2x — 3 apasrored yucna —1 u 3. [Moatomy
F'(x) =(x+1){x—3). Mccaeayem F(x) Ha JaHHOM OTpPe3Ke C I0-
MOIIBI0 MPOU3BOAHOM.

F'(x) — min +

F® 1 0~ 3 -~ 6 x

3HAYUUT, 1["(31_1'3115' (x) =F(3)=—9, a Haubonbinee 3HauyeHue F(x)

TIpUHKMAaeT Ha OZHOM M3 KOHI[OB oTpe3Ka [0; 6]. Teneps Haiizem
1epBo06pasHyio, BOCIOMAb30BABIIMCE TAGIUIEH TEPBOOOPAIHBIX

3

M UX cBoiicTBaMH: F(x) = %x — x?—3x+C. CnenoBartenbHO,

F(3)=3-3°-32-3.34C=-9+C.

[Toatomy —9 + C = —9, orkyza C=0 u F(x) = %x3 —x2 —3x.
HaiigeMm 3navenus F(x) Ha koHuax orpeska [0; 6]:

F0)=0, F(6)=36"—6"—36=18,

Takum o6paszom, ?S%Iic F(x)=F(6)=18.

Omaem: 18.



TpeHupoBouHas pabora 1

T1.1. Hafizute neppoobpasuyio F(x) gaa dyakim f(x) = 4x; 3,

ecan F(3)=2. B orere ykaxuTe 3HavyeHue F(0).

T1.2. Haiigure nepBoo6pazuyie F(x) zma dyaxuun f(x) =
= x%(4x + 3), ecin u3BecTHO, uTO rpaduK MeprooBpasHoil Mpo-
XOAMT yepes TOUKy (2; 34). B orpere ykaxure 3HaueHue F(—1).

T1.3. Haipure neppoobpaszayio F(x) ans GyHKUMM
f(x) =x(2x— 1>,

ecas F(0)=— é B oTBeTe ykaxuTe 3HaueHue F(1).

T1.4. OzuH 13 aByx Hyseli mepBoobpasHoii F (x) ana gyHiamn
fx)=5x—1
paeeH —3. Haifaure BTOPO#H HY/IB.

T1.5. Tpaduk mepsoobpazuoit F(x) mma dyakmmm f(x) =4x + 6
nepecekaeT och abCUMCC B TOUKAX, PACCTOSHHE MEMHKIY KOTOPBIMH
paBHO 2. B Kakoit Touke rpadHk IepBoobpasHoi IEpeceKdeT 0Ch
opAvHaT? B oTBeTe yKaXKuTe OPAMHATY 3TOH TOYKH.

T1.6. Haiiaure nepeoobpasuyio F (x) gua yukuum f(x) =4x+ 2,
eC/IM MHOMECTBOM 3HayeHWi mnepBoobpasHoi aBndeTcd Jyd
[—4; +0o2). B orBere ykaxkure 3Havenne F(—2).

T1.7. B kakoit Touke orpeska [0; 8] neppoobpazuas F(x) ana
dyrkumn f(x) =x? —3x — 4 gocTHraeT cBOEro HaMMeHbIIero Ha
3TOM OTpPe3Ke 3HaYeHUA?

T1.8. B xakoi Touke orpeska |—7; 13] nepeoobpasuas F(x) pia
dynxn f(x) =7x — x* — 13 gocTuraer cBoero HauboIbIIETO HA
3TOM OTpE3Ke 3HAYEHHA?

T1.9. Haubonpuiee 3HaveHue neppoobpaszHoit F(x) ana GyHKIMH
fx)= 3x%—14x+11 Ha orpeake |0; 2| pasHo 1. Hainure Hau-
MeHbIlee 3HaYeHHe TIEPBO0OPA3HON HA 3TOM OTPE3Ke.

T1.10. Haumenpinee 3HaueHHe nepsoobpaszuoit F(x) n1a ¢yHk-
mun f(x) =x>—2x-+18 Ha orpeske |3; 6] pasHo 64. Hatizure
HaubosbNIee 3HaYEHHE MepBooOpasHOi Ha 3TOM OTpe3Ke.
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OTBeTH:

T1.4

T1.10

Obpazel HamHMCcaHHA:
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JApobHo-pauyoHanbHbie GYHKIIHH.
Peurenns 3a7a4 3 ¥ 4 AUarHOCTHYECKOH PabOTHI
3. Haiigure nepepoobpasuyio F(x) ana GyHKuMM

3x+2
x3

flx) =

Ha npoMexxyTke (0; o0}, ecn F(1) =2. B oTBeTe yKaxKuTe 3Ha-
yenue F(0,5).

Pemenue. Pasgenus MOWIEHHO YMCIHTENb HAa 3HAMEHATEND,
nonyaum, uto f(x) =3+ 2-x °. Haiinem nepBoo6pasHyio, Boc-
TIOh30BABMIMCE TaOIHIlel MepBOoOOPAZHEIX M MX CBOMCTBAMM:
F(x)=3x—x2+C. Ilo yeaosuio F(1) =2, sHauut, 2+ C =2,

orkyaa C=0u F(x)=3x— % [ToaTomy

1

F(0,5) = 3-0,5—E

=15-1:>=-25.

Bl

Omeem: F(x) =3x - =; F(0,5) =—2,5.
4. I'padux neppoobpasznoit F(x) ana GyHkiumu

fo=-35

Ha npoMesxyTKe (—oc; 0) nmpoxoaur yepes Touky (—2; —3). Pemu-
Te ypaBHeHHue F (x) = f(x). Eciu ypaBHeHHe uMeeT Goslee 0HOTO
KOPHS, B OTBETE 3aIUITHTE OOMBITHI KOPEHb.

Pemenue. 3amumeM AaHHyI0 GyHKIMIO B BHAE f(x) = —6X
U HaiizleM nepBoo6pa3Hylo, BOCIIOIB30BaBIIHCE TabauIei nepso-

—2

o6pa3HBIX U HX cBolicTBaMu: F(x) = 6x '+ Cwm F(x)= % +C.

U3 ycnoBua cienyet, uto F(—2) = —3, oTkyza _iz +C=-3 u,

cnepoparenbHo, C = 0. CocTaBUM ypaBHEHME IO YUIOBHIO 3aja-
6 6
uM: =13 [TockonbKy x 7 0, JOMHOXKUB 00e YacTH ypaBHEHUA
x2
Ha -, HalJeM X = —1.
Omeem: —1.



TpenupoBouHas pabora 2
T2.1. Hafigure mepBooGpaznyio F(x) nna ¢yHkimm
fay =2

Ha npomexyTke (0; o), et F(2) =3In2+ 1. B orsere yKamu-
Te 3HaueHue F(1).
T2.2. Hafigure nepBoobpaznyio F(x) A1a GyHKIHK

f(x)=§

Ha npomexyTke (—o; 0), ecn F(—3)=41n3 — 2. B oTBeTe yKa-
#mTe 3HaveHue F(—1).
T2.3. Haiigure neppoobpasuyio F(x) ans QyHKLHH

fo) = xj5
Ha npoMexyTke (5; ), ecin F(9) =4In4+ 4. B orsere yKaxu-
Te 3gayeHHe F(6).
T2.4. Haiigure nepsooGpazuyio F(x) ansa GyHkimn

3
fxy= x—4
Ha npoMexyrke (—w; 4), e F(—3)=3In7+9. B orBere yka-
#uTe 3Havdenue F(3).
T2.5. Ha#izure nepeoobpasznyio F(x) ansa dyukuumn

8

f) =273

Ha MPOMEKYTKe (—%; +00), ecnu F(0)=2In3—5. B oreere yka-
wuTe 3HadeHue F(—0,5).
T2.6. Haiigute nepeoobpazuyio F(x) ana dyHximm
.9
feag= 2x®

Ha npoMexxyTke (0; +0), ecimi rpaduk neppoodpasHoi NPOXOAUT
yepes Todky (0,5; 5). B orBere ykaxxure suavenue F(3).
T2.7. Hafigure nepsoobpasuyio F(x) ana GyHkiuym
4x*—3

xﬂ

fR) =

Ha npoMexyrke (0; =), ecn F(0,25) =—11. B orBeTe yKaxure
anavenue F(0,5).
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OTBeTH:

T2.1

T2.2

T2.4

T2.6

T2.7

Obpazel HamMcaHHA:
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OTBeTH:

T2.10

O6paser; HATTHCAHMA:

1234/56/7/8/9/0-,

Ipenuposounas paboma 2

T2.8. I'padux neppoobpasnoii F(x) ana PpyHKIMK

15
f)= gt

3a/laHHOH Ha InpoMmexyTke (0; +0), NPOXOAUT Yepe3 TOUKY
(%; 0). Pemmute ypapHenue F(x) =5 f(x) + 39. Ecm ypaBHeHHe

uMeeT Boee OJHOTO KOPHH, B OTBETE 3allMIIATE MEHBITHH KO-
DEHE.
T2.9. B kaxoii Touke otpeska [—3; 12] nepeoobpasnas F{x) nna
bynxumm
_x*-16

Fey= x*+16
DOCTUTAET CBOETO HAWUMEHBIEro 3HAYeHHI Ha 3TOM OTpe3Ke?
T2.10. Hatizure niepsoobpasuyio F(x) g GyHKIHH

f(x) _ 10x -
10x -+ T
10— ——

Ha npoMekyTke (0,1; + =), ecn rpaduk mepBoo6pazHoIt IIPOXO-
ouT gepe3 Touky (1; 1). B orBeTe yka)kuTe 3HadeHue F(0,5).



HppanuoHanbHbie GYHKIHH.
Peurenns 3a7a4 5 ¥ 6 AMarHOCTHYECKOH PabOTHI

5. Haiizure nepepoobpasnyio F(x) oA GyHKUMM
f)=—= + 2

Ha npomexyTke (0; +o), ecan F(4) = —15. B oTBeTe yKaykure
3HaueHue F{9).

Pewenue. Haiiiem nepeoobpa3nyio, BOCIONIb30BaBIIKCh Ta6-
JIMLIEH ITepBo06pasHbIX U UX CBOMCTBAMM:

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

[lo ycaoBuio F(4) = —15, anauur, 8 + 44 + C = —15, orkyza
C=—67uF(9)=18+66—67=17.

Omeem: F(x)=2x+22/x—67; F(9)=17.

6. Hatimure nmepBoofpazmyio F (x) 1711 GyHKIHH

flx) = ‘/_
Ha npomexyTke (0; 4-), eciu rpaduk nepeoobpa3Hoii nepece-
KaeT NpAMyro y = 2x — 3 B Touke ¢ abcuuccoii 1. B orBeTe yKaxu-
Te 3HaueHue F(8).

Pemenne. Haliziem nepBoo6pasHyo, BOCMIONb30BABIIHCE TA6-
JIMIIEH TIepBOOOPA3HBIX M MX CBOMCTBAMM:

=%y

W3 ycinoBudA ciepyer, YyTo rpaduk NnepBoobpazHoi MPOXOAUT Ye-
pe3 TouKy ¢ abcuuccoit 1, exauyio Ha npaMon y =2x — 3, T.e.
yepe3 Touky (1; —1). 3uauur, F(1) =—1, otkyaa 1+ C=—1 u,
crepoBaTensHo, C=—2. [ToaToMmy

F(8) = 3{/§—2=2.

Omeem: F(x) = 3/ x2 — 2: F(8) =2.



OTBeTH:

2

O6paser; HATTHCAHMA:

|1 12/3 "Lsﬁl 7/890-,

TpenupoBouHas pabora 3

T3.1. Haitzure neppoobpasuyio F(x) ana GyHKUHK
F(x)=6Vx+5

Ha npomexyTke (0; +c), ecmu F(1) =9. B oTBeTe yKaxuTe 3Ha-
uenue F(4).

T3.2. Haiizure nepsoobpasznyio F(x) anda GyHKIMH

fl) = %+ 1 mampomexytke (0; +%),

eciu F(4) =13. B oTBeTe yka)kuTe 3HageHue F(1).
T3.3. Haitpure nepeoobpasnyio F(x) a1a GyHKIAK
11
VX

eciu F(25) =12. B orBere ykaxkure 3HavyeHue F(4).

fx)=4- Ha npomexyTke (0; + ),

T3.4. Hafigure nepBoobpasuyio F(x) ana GpyHKUHH
f)=4Yx+5,

€CJTH M3BECTHO, YTO TpaduK 1mepBoo6pa3Hoii IPOXOANT Yepes ToY-
ky (8; 94). B orBeTe ykaxuTe 3Hauenue F(1).

T3.5. Haifzure neppoobpazuyio F(x) gna GyHKumMK
fx) =23Yx- V=,
ecau F(—1) =—3. B orBeTe ykaure 3HayeHue F(1).
T3.6. Hatigure mepsoobpasuyio F(x) ana byrrimm
f{x) =3yx+4Vx+5 uanpomesxyrke (0; +%),
ecan F(8) =322+ 92. B orBere ykaxure 3HaueHue F(1).
T3.7. Haitaure neppoobpasztyio F(x) ana dpyHKUMM
f0 =213 ¥x,
ecim rpaduk neproo6pasHoi nepecexaeT rpaduk GyHKIMH
y=21x> Yx

B TOuKe ¢ abcumccoit 1. B oTBere ykaxure 3Havyenue F(—1).

Q0



Tpenuposounas paboma 3
T3.8. Haiigure HauMeHblllee 3HaueHHe Ha oTpe3ske [1; 8] nepeo-
obpazHoi#i F(x) ana yHKLMH
fx)=8%x+7,
e ee Haubonbliee 3HAYEHKe Ha 3TOM OTpe3ske paBHo 96.

T3.9. B kakoii Touke orpeska [—9; 9] neproobpasnas F(x) aas

byHKLHN

x*—11x+10
X} =—
=" s

JOCTHT'aeT CBOETO HaubOIBIIero Ha 3TOM OTpe3Ke 3HAUYeHHT?
T3.10. Haitaure nepepoodpasnyio F(x) a8 GyHKIMK
f) = 21x Yx,

ecn Tpadik mepBoobpazHoil MepecekaeT rpaduK TPOU3BOIHOMN
artoit dyrkmun f(x) 8 Touke ¢ abemuccoit —1. B oTBeTE yKaykuUTE
sHaueHue F(1).
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OTBeTH:

T3.8

T3.9

T3.10

Obpazel HamMcaHHA:

[12[3Ju]sle[7]8[9]0]-].



TpuroHomerpuyeckue GyHKIHH.
Peurenns 3aa4 7 ¥ 8 AHarHOCTHYECKOH paboThI

7. I'paduik nepepoobpaznoii F(x) ana GyHkiuu
f({x) =3sinx—2cosx

MpOXoAUT Yepe3d Touky (—7; 0). B kakoii Touke rpaduk neppoob-
pasHoi nmepecekaeT och OPAMHAT? B OTBETe YKa)KUTE OPAHHATY
2TOM TOYKH.

Pemenne. Haliziem mepBoo6pasHyo, BOCIIONb30BABIIHCE TA6-
JTHLEH TEPBOO6PA3HBIX H UX CBOHCTBAMM:

F(x)= —3cosx—2sinx+C.

Ilo yenoeurwo F(—m) = 0, 3Hauut, 3+ C =0, orkyaa C = —3
uF(0)=—3-3=—6.

Omeem: —6.

8. Haiiaure nepBoobpazuyio F(x) aad GyHKIMH

f(x) = 2+sin4x,

ec F (%) =—31m. B oTBeTe ykaxxure sHaueHHe F (?Trr)

Peimnenue. Haiinem nepeoo6pasuyio, BOCIOIB30BaBIINCH Tab-
JILEH MepBoo6pasHbIX M UX CBOHCTBAMM:

F(x) =2x— lcos4x+C.

4
i T, 1
Ilo yenosuto F (Z) =—37, 3HAYMT, 3 + 7 + C=—31, oTKyzAa
—_Im_1 gay _Jmwa b gw L
C=-3-3 F(4)—2+4 a0

. —9y_ 1 _Im 1 (77
Omeem: F(x)=2x 4ct:»s4x 5 4,F(4)—0.



OTBeTH:
TpenupoBouHas pabora 4

T4.1. Haiizure nepeoobpasuyio F(x) ana GyHkumumu T4.1

f(x) =2cosx, ecmn F(—%)= —5.

B otBeTe ykaykuTe 3Hauenue F ().

T4.2. Haiiaure nepsoobpazuyio F(x) ansa GyHKimm T4.2

f(x) =—3sinx, ecmF(-m)=7.

. T
B orBere ykaxkuTe 3HaveHHe F (— > )

T4.3. Haiiaure nepBoobpaznyio F(x) a18 GyHKLMH T4.3

(m

f(x) =—8cos4x, ecan F(24

) = 24.
B oTBeTE yKakuTe 3HaueHue F (:) :

8

T4.4. Haiiaure nepsoobpasuyio F(x) nna GyHkiumm T4.4

f(x) =6sin3x, ecmn F(g) =9,

m
B orpere ykaxkure 3HavyeHue F (— 3 )

T4.5. I'paduk nepsoobpaznoii F(x) nna byHkmn T4.5

f(x) =3sinx+4cosx NPOXOJUT YEpe3 TOUKY (— %; 2) .
B kaxkoii Touke rpaduK mepeoobpasHoli mepeceKaeT 0Ch OPAMHAT?
B oTBeTe ykaxuTe OpAHHATY 3TOH TOUYKH.

T4.6. Haiigure nepoobpazuyio F(x) ans Gy T4.6

_3x

f{x)=3—2cos2x, ecnn F(%) =

s
B orsere ykaxmuTe 3HaueHue F (Z)

T4.7. B xakoli Touke orpeska [—13; 7] mepBoobpasuas F(x) mgia T4.7

dyHKIHN

fx)= 4sin®® x+5cos® x+6

JIOCTHr'aeT CBOero HauboMblIero Ha 3TOM OTpe3Ke 3HaYeHHA? O6pazel] HamHCAHHA:
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OTBeTH:

T4.8

T4.9

T4.10

O6paser; HATTHCAHMA:

|1 12/3 '-IA5A6| 7/890-,

Tpenuposounas paboma 4

T4.8. B kakoii Touke orpeska [—4; 11] nepsoobpaznas F(x) aia

dymxumm
f(x) = (x2—36)(sinx +36)

JIOCTHTAET CBOEr0 HaUMEHBIIEro Ha 3TOM OTPe3Ke 3HaYeHHA?
T
T4.9. Haubonblnee 3HaYeHHeE Ha OTPE3Ke [—-ﬂ:;_ 5] nepBoobpas-
HOH F(x) pna dyHxmmm
f(x)=2cosx—3

on .. -
PaBHO =~ Hajigure HauMeHsblllee 3HavyeHHe MepBoobpasHoii Ha
3TOM OTpe3sKe.

T4.10. HauMenbliee 3HaveHHe Ha oTpeake [0; 1] nepeoobpasHoii
F(x) pns ynHkumu

f(x) = 6msin3x+ 25

paBHo —257. Hatizure Hauboiblee 3HaYeHHE HMepBOOOPA3HOMH
Ha 3TOM OTpe3Ke.
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IMokasarenbHass GyHKIUS.
Pemrenns 3aga4 9 u 10 AuarHocTHYECKOH pabOTHI

9. Haiigure nepoobpazuyto F(x) ana GyHKumMH
f)=e"+4x+3, ecmuF(1)=e.

B oTBeTe ykaxuTe 3HaveHue F(0).
Pewenue. HalieM nepoo6pasHyio, BOCIIONb30BABIUINUCE Tab-
JIMIIe TepBOO6PA3HBIX U MX CBOMCTBAMM:

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

[To ycnoBuio F(1) =e, 3HauuT, e+ 2+ 3+ C=e, oTkyza C=—5
HF(0)=1—-5=—4.

Omeem: F(x) =e*+2x?+3x—5; F(0)=—4.

10. Haubosbiee 3HaueHHe nepBoobpaszHoil F(x) ama ¢yHk-
umu f(x) =e* + 2x + 1 ua orpeske [0;2] paBHO e?. Haitgute
HauMeHbllIee 3Ha4YeHHe NMepBoobpa3Hoi Ha 3TOM OTpPe3Ke.

Pewenue. M3 onpegeseHua 1epBooOpa3HON U YCAOBHA MO-
aygaeM, uro F'(x) = f(x) =e* + 2x + 1. Ha jauHoM oTpeske
e+ 2x+1> 0. INoaromy F'(x) >0 u ¢pyaxuus y = F(x) Boapac-
TaeT Ha orpeake [0; 2].

3Ha4uT,

minF(x) = F(0), maxF(x) = F(2) =¢°.
[0;2] [0;2]
Teneps HaieM nepBoo6pasHylo, BOCIIONL30BABUIMCE TabIULIeH
1epBoobpasHeIX U UX CBOMCTBAMM:
F(x) =e*+x%+x+C.
CnenoBaTenbHO,
F(2)=e?+4+2+C=e2+6+C.

[ToaTomy e+ 6+C=e?, orkyga C=—6u F(0)=1—6=-5.
Omeem: —5.



OTBeTH:

T5.1

T5.3

T5.4

T5.5

T5.6

T5.7

T5.8

T5.9

T5.10

O6paser; HATTHCAHMA:

1234/56/7/8/9/0-,

TpennpoBouHas pabora 5

T5.1. Haiinure nepsoobpasuyio F(x) ana yHKIMH
f(x)=e", ecmF(In4) =5.

B orere ykaxure 3HavyeHue F(0).
T5.2. Hafigure nepsoobpazuyio F(x) mana GyHKIMH

f(x) =2e*—3, ecmF(2)=2e*+7.
B otBete ykaxmTe 3Havenue F(0).
T5.3. Hatigure mepBooGpaznyio F(x) aia ¢yHKimNA

fx) = 6e*, ecm F(0,5) = 3e+4.
B orBete ykaxkure 3nauenue F(0).
T5.4. Haiigure mepBooGpaznyio F(x) mwis yHKimna

f{x)=5e"+6, ecmmF(1)=5e+8.
B orBere ykaxuTe 3Hauenue F(0).
T5.5. Haiiaure nmepeoobpazuyio F(x) ana GyHKUMK

f(x)=2"In2, ecmF(2)=7.
B otBete ykawuTe 3Hauenue F(3).
T5.6. Haiiiure nepeoobpasuyio F(x) ana GyHKumumu
f(x)=2"In2, ecmm F(3)=25.
B oTBeTe ykaxmTe 3Hauenue F(1).
T5.7. Haubonrniee 3HaueHne Ha oTpeske [1; 2] mepBoo6pa3Hoi
F(x) pna dyHkimm
f(x)=5In5+4
pasHo 10. HaliguTe HauMeHpmee 3Hadexre F (x) Ha 3TOM OTpe3sKe.
T5.8. Haumenkblee 3HaueHHe Ha orpeske [1; 4] nepsoobpasnoit
F(x) pna yHKUMH
f(x)=2"In2+2x+1
paeHo —2. Halinure Hanbonsinee 3uagenne F(X) Ha 3TOM OTPE3Ke.
T5.9. B kakoii Touke orpeska [—3; 3] mepsoobpazuas F{x) ans
byHKIHH
f)=3"-3)(x—4)
JOCTHTAET CBOErO HaubOJBbIIEeTO HA 3TOM OTPE3Ke 3HAYeHUA?
T5.10. B kakoit Touke 4MCIOBOH ocu nepBoobpaznas F(x) ana
dymxumm
flo) = (7 —49)(x*—4)

JOCTHI'aeT CBOero HauMeHbINero sHavyeHuA?
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Jlorapudpmuyeckas QyHKIHA.
Pemrenus 3aza4 11 1 12 AuarHocTUYecKoi paboOThI

11. B kakoii Touke orpezka [12; 22] nepepoobpaznas F (x) anda
$yHKIMH
f)=-1-In*(x—2)

JOCTHI'aeT CBOETO HAaMMEHBHIEr'o 3HaAYEHHA Ha 3TOM OTPESKE?

Pemenmne. 13 onpegenenusa negBooﬁpasﬂoﬁ M YCJIOBHA MOIY-
gaem, uto F'(x) = f(x) = —1 —In“(x — 2). Ha manHOM oTpeske
—1 —In®*(x — 2) < 0. Moatomy F'(x) <0 u dynkima y = F(x)
ybuiBaeT Ha orpe3ke [12; 22]. 3HauuT, CBOEro HAMMEHBIETO 3Ha-
YeHHA 5Ta QYHKLMA JOCTUraeT B IIPABOM KOHIIE OTPe3Ka, T. e. IPU
x=22,

Omeem: 22.

12. B xakoli ToUKe OTpe3Ka [%, %] nepBoobpazuasn F(x) ana
¢yukumu f(x) = (x—5) In(x — 1) gocturaer cBoero Haubosklie-
r'o 3Ha4YeHUA Ha 3TOM OTpe3Ke?

Pewenue. M3 onpenenenus nepeoodpa3Hoi U YCIOBUA MONY-

yaem, yto F/'(x) = f(x) = (x —5) In(x — 1). Ipu mobom 3HaueHUH
5 4 14

IIEPEMEHHOH X (S [5, ?] quceao x — 5 OTpHIIATEIBHO. ,I[aJIee,

Inx—1D=0mpu x=2; In(x—1)>0npu x>2; In(x—1) <0

npu x < 2. Mceaegyem F (x) Ha faHHOM OTpe3Ke ¢ IIOMOILBIO 1TPo-

HM3BO/IHOM.

F'(x) — max s
F(x) 72 B 14 X

Lol =

CrrenoBartenpHO, max F(x)=F(2).
53

Omeem: 2.



T6.1

OTBeTH:

T6.2

T6.3

T6.4

T6.5

T6.6

T6.7

1234/56/7/8/9/0-,

O6paser; HATTHCAHMA:

TpenupoBouHas pabora 6

T6.1. B kakoii Touke orpeska |6; 26| meppoobpasnasn F(x) pna
byrKkumM
f(x)=—Inx

JOCTHTAET CBOEr0 HaMMEHBIIIEro 3HaYeHUA Ha 3TOM OTpe3Ke?
T6.2. B kakoit Touke oTpeska [0,5; 5] nmepBoobpasuan F(x) mia
byHKIII

f(x) =(x—5)Inx

ZJOCTHT@eT CBOEro HauOOoNbIIeTo 3HaYeHHA Ha 3TOM OTpesKe?
T6.3. K rpaduxy nepsoobpaszuoii F(x) 11a GyHKIHH

f(x) = logs(x+4)

NpoBejieHa KacaTelbHas B Touke ¢ abeuuccoit 5. Haiigure yrimo-
BO# KoadpHLMEHT KacaTeNBHOIM.
T6.4. K rpaduxy nepepoobpasznoit F(x) ana GyHkipm

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

IIpOBeZieHa KacaTeabHad B Touke ¢ abeiuccoit 1. Haiigure yrmo-
BOH KO3 PUIHEHT KacaTeTpHOM.
T6.5. K rpaduky nepsoobpasnoii F(x) pis dyHkumHH

f(x) = xlog, x

NpoOBe/ieHa KacareiabHas B Touke ¢ abcumccoit 8. Haitpure TaH-
TeHC yITla, KOTODEBI 3Ta KacaTenbHad obpasyeT ¢ IOIOKUTENb-
HBIM HAIlIpaBI€HHEM OCH aﬁcm{cc.

T6.6. K rpaduxy nepsoobpaszroit F(x) zna GyHrmu

f(x) =3cosx +4log, (x+1)

NpoBe/ieHa KacaTeJbHad B Touke ¢ abcupccoii 0. Hawpire TaH-
IeHC yIvia, KOTOPBIH 3Ta KacaTelbHas o0pasyeT ¢ MOJI0KHTENb-
HBIM HalpapieHueM ocH abeuucc.

T6.7. K rpaduky nepeoobpasHoii F(x) ansa dyHkumm

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

NpoBejieHa KacaTelbHas B Touke ¢ abcumccoit 3. Haiaure yro,
KOTOPHIH 3Ta KacaTeNbHad o6paayer ¢ MoJI0KUTEIbHEIM Halpas-
nenueM ocu abeuuce, OTBeT ZaiTe B rpajycax.
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Tpenuposounas paboma 6

T6.8. B cKONBKUX LgJIBIX TOUKax oTpeska [11; 21] 3HavyeHus nep-
Boobpasuoii F(x) ana pyHKIMK

f(x) = log,(x—10)

MeHbIlle, YeM ee 3HayeHHue B Touke 177
T6.9. B CKOTBKMX LIEJBIX TOYKax oTpeska [—2; 4] sHaueHus nep-
Boo6paznoit F(x) ans byaxim

fG0) = (x—4) log,(x+4)

Gonbine, YeM ee 3Ha9eHHE B TOUKe 3?
T6.10. Haiigure TOUKy MakcHMyMma TmepBoobpasHoii F(x) mas
byHKLHN

flx) = (2x* —5x+2) log, (x —0,5).

OTBeTH:

T6.8

T6.9

T6.10

Obpazel HamMcaHHA:

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



ALl

OTBeTH:

A1.2

A1.3

A1.4

|1 12/3 "Lsﬁl 7/890-,

O6paser; HATTHCAHMA:

JAwnarHoctudeckas pabora 1

A1.1. Hajigure nepsoobpasuyio F(x) ans GyHKImM
f(x)=4x+3, ecumF(2)=15.

B oTBeTe ykaxuTe 3HaveHue F(—1).
[1.2. HauMenbllee 3HaueHHe MepeoobpaszHoii F(x) and dyHKIMUM

flx) =5+4x—x*

Ha orpeske [—3; 3] paBHO % Haitaure Hanboablee 3HayeHue
nepBoobpa3Hoi Ha 3TOM OTPE3Ke.
A1.3. Haiture nepeoobpasznyio F(x) aas GyHKUMKA

2x? 41
xz

flx)=

Ha npomexyTke (0; +«), ecan F(2) =5,5. B oTBeTe ykaxarTe 3Ha-
yenue F(0,5).
A1.4. P'padux nepsoobpazuoii F(x) gna GyHKUMK

flx)= —fg

Ha npomexyrke (—eo; 0) npoxoaur yepes Touky (—1; 4). Pemnre
ypaBHeHue F(x) = f(x). Ecmm ypapHenue umeer Hojiee 0AHOrO
KOpHA, B OTBeTe 3alMInnTe 60IbIINIA KOPEHb.

A1.5. Haiiaure neppoobpaszuyio F(x) wia dyHkumumn

3
f)==+4

Ha npomexyTke (0; +e0), eciu F(9) =55. B oTBeTe yka)kuTe 3Ha-
genue F(4).
[1.6. Haiigure nepsoobpasuyio F(x) ana QyHKIMHA

f) =4¥x,
ecu rpaduk nepsoo6pasHoit nepecekaer mapabony y = 2x2 + 3x
B Touke ¢ abeimccoit —1. B oTBere ykaxuTe snadenue F(—8).
J1.7. T'padmux mepeoobpazHoit F(x) aas bynkumm

f({x) =3sinx+4cosx

IIPOXOAUT Yepes TOUKY (—%; 2) . B xaxoli Touke rpadguK mepso-

o6pasHoii epecekaeT ock OPAUHAT? B OTBETE YKAXKHUTE OpAHHATY
3TOM TOYKH.

100



Juazrocmuueckan paboma 1

J1.8. Haitgure neppoobpasnyio F(x) ana GyHKIMK

f(x) =4—3sin3x, ec.rmF(%) = %5

B orBere ykaxkure 3HaueHHe F (%)
J1.9. Haiimure mepBoobpasuyio F(x) ans byukmm
f(x)=5e"+6, ewmF(1)=>5e+8.

B otBete ykaxure sHauenue F(0).
[1.10. Haiizure Haubonpliee Ha oTpeske [—1; 3] sHaueHue mep-
BooGpasHoi F(x) ana GpyHKIMK

f(x)=4"In4—5-2In2,
ewIH rpaduK 3ToH MepBooHpa3HOi MPOXOANT YEPEs HAavyalo Koop-

JAWHAT.
A1.11. B kako# Touke orpeska [5,5;15,5] nepBoobpasunas F(x)

A QyHKIIH
f(x) =logs(x—5)

JOCTHr'aeT CBOEro HauMEeHBIIEro 3Ha4eH!sA Ha 3TOM OTpe3Ke?
JA1.12. B cKOTBKUX LIeJIBIX TOUKaxX oTpesKa [—7; 7] 3HaueHud 1ep-
Boobpasuoi F(x) ansa GyHKiIuu

fx) =—log,(11 —x)

MEHBIIe, YeM €e 3HaUYeHHe B Touke 27

101

OTBeTH:

A1.8

A111

A1.12

Obpazel HamMcaHHA:

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



OTBeTH:

N2.4

J12.5

J2.6

n2.7

O6paser; HATTHCAHMA:

1234/56/7/8/9/0-,

JAuarHocrudeckas pabora 2

[2.1. Haitaite neppoobpasuyio F(x) ana gymianiu
fxX)=1+2x+3x*4+13x% . x*.x°, ecm F(0) = 1.
B orpere ykamure 3HavyeHue F(—1).
A2.2. Haiigure nepeoobpasuyio F(x) ana Gyukumu
x*—16

fl) = x*+4°
ewd rpaduk 3Toi nepeoofpasHoii MPOXoAUT Yepes Touky (—3; 6).
B orBere ykaxkure 3HayeHue F(3).
/12.3. Harigure neppoobpazuyio F(x) pns GyHKimm

x2-xt . x®
22 b ex?

flx)=

Ha npomexyTre (0; +=), ecin F(1) =2,5. B oTBeTe yKaiTe 3Ha-
genue F(0,5).

A2.4. Haiiaure nepBoobpaznyio F(x) an8 GyHKLMH
x*+4

fe)= x*+4x2

ecim rpadMK 3ToH TMEpBOOGPA3HON TPOXOIMT 9Yepe3 TOUKY
(0,25; 5). B oTBeTe ykakuTe 3HaueHue F(1).

[2.5, Haiinure nepsoobpasnyio F(x) ana byHKiIuu

Ha npomeskytke (0; +%),

1
2 Sxd
T
Ha npomexyTike (0; ), et F(16) = 50. B oTBeTe yKaykuTe
3Havenue F(1).
A2.6. Haipure nepBoobpasnyio F(x) and GyHKIHA

f) = Vxt- Va2 Vx,

eci rpaduk 3TOH TepBOOOpA3ZHONW TPOXOAMT Yepe3 TOUKY
(8; 12,25). B oTBeTe ykakuTe 3HadeHue F(1).

J12.7. Haiigure niepBoobpasuyio F(x) ana dyHKimu

f{x)=sinx-cosx, ecan F(%} = ';"

flx) =

B otBeTe ykaxkure 3Hauenue F(m).
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Huaznocmuueckasn paboma 2

J2.8. Haiiplre neppoobpasnyio F(x) i GyHKIHH

f(x) = cos*x — sin*

X,
et rpaduk 5ToM NMepBoobpasHON IPOXOAUT 4Yepe3 TOYKY
(i' é) B oTBeTe yKaxuTe 3HAUEHUE F(—E)
12°%)° YK z)
[2.9. Hatiaure nepsoobpasuyto F(x) ama dyHkimu
f(x)=2"-3-5%-1n30, ewm F(2) = 1000.

B oTtBete ykaxuTe 3Hauenue F(1).
J12.10. Haiigure nepeoobpasuyio F(x) ana dyaxoun

f(x) — 2x+3 . 3x+2 . ln 6,
rpadux aToit mepeoobGpazHoil mpoxoauT uepez Touky (0; 73).
B orBere ykaxkure 3Havenue F(—1).
J12.11. B kaxoii Touxe orpeska [—1,5; 2,5] meproo6pasuas F(x)
s GyHKIMH

f(x) =logs(x+2)
JOCTHTAET CBOETO HaUMEHBIIEero 3HAYeHHA Ha 3TOM OTPe3Ke?
J12.12. B kaxoi Touke orpe3ka [3,5;7,5] nepsoobpazunaa F(x)
s GyHKIHH
fx) = (x—4)log,;(x—3)

JOCTHIaeT CBOEro HauboNbIero 3HaueHHsa Ha aTOM OTPESKE?
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OTBeTH:

A2.8

2.9

Obpazel HamMcaHHA:

[12[3Ju]sle[7]8[9]0]-].
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TpeuuposBounad 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.
TpenuposouHada pabora 6

T6.1. 8. T6.2. —7. T6.3.6. T6.4. —24. T6.5.30. T6.6. —6. T6.7.10. T6.8. —12. T6.9. 27.
T6.10. —25.

TpeHupoBo4yHasn paGora 7

T7.1. 3.17.2. 2.17.3. 2.1T7.4. 3.T7.5. 35.17.6. 36.17.7. 10.T7.8. 5.17.9. 0,9.77.10. 1,3.
TpenuposouHad paGora 8

T8.1.9. T8.2.4. T83.1. T8.4.16. T8.5.3. T8.6.2. T8.7.4. T8.8.5 T89.1. T8.10.1L
TpeuupoBouHad pabora 9

T9.1. —16. T9.2. —4. T9.3. 81. T9.4. 16. T9.5. —16. T9.6. 16, T9.7. —48. T9.8. 17.
T9.9. —103. T9.10. 59.

Tpeuuposounad pabora 10

T10.1. —7. T10.2. —23. T10.3. 16, T10.4. 0. T10.5. —39. T10.6. —4. T10.7. 8. TI10.8. 12.
T10.9. 14. T10.10. 12.

TpeuupoBounad pabora 11

Ti1.1. 3. TiL2.1,5. Ti11.3.1,2. TIil4.0,5. TiL5.2,5. TIl.6.0,75. TIL7.0,25. TIL8. 1,25,
T11.9. 0,4. T11.10. 2,5.
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TpeHupoBoYyHas pabora 12

T12.1. 6. Ti12.2. 34. Ti2.3. 14. Ti24. 7. Ti2.5. —1. Ti2.6. 14. Ti12.7. —6. TI12.8. 8.
T12.9. —10. T12.10. —18.

TpeHupoBouyHas pabora 13

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

TpeuupoBouHad pabora 14

Ti4.1. 3. Ti4.2. 0. Ti4.3.13. Ti4.4. —1. Ti4.5. 2. Ti4.6.4. Ti4.7. 5 TI14.8.7 TI14.9.1
T14.10. —3.

TpeHnpoBoyHas pabora 15

T15.1.7. T15.2.14. T15.3.4. T15.4.4. T15.5.-2. T15.6.10. Ti15.7.0. Ti15.8.4. T15.9. —1.
T15.10. 2.

TpeHupoBoYyHas 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.
TpenupoBouHas paGora 17

T17.1. 0,4.T17.2. 9.T17.3. 8.T17.4. 5.T17.5. 9,5.1T17.6. 3.T17.7. 11,5. T17.8. —4,8. T17.9.4. T17.10. 3.
TpeuupoBouHas paGora 18

T18.1. —20. T18.2. 13. Ti18.3. 19. TI18.4. 6. TI18.5. 2. TI18.6. 12. TI18.7. —1. TI18.8. 10.
T18.9. —7. T18.10.9.

AuarHocTudeckas pabora 1

a1l -2, 412, 6. A1.3. —4. [A14. 12, O1.5. 4. Al6. 1. A1.7. 1,5. A18. 5. [1.9. 6.
A110.1. A1.11.0,5. [1.12.9.

Juaranoctudeckas pabora 2

J2.1.2. [22.0. [2.3.7. A24.0. [2.5.9. [2.6.33. [2.7.1. [2.8.12. [2.9.17. [2.10.5.
A211.7. [2.12.2.

JuarHocTideckas pabora 3

A3.1. 3. 4A3.2. 108. A3.3. —-3. A3.4. 24, A3.5. 25. [A3.6. —245. [13.7. 2. [13.8. -3.
73.9.-7. [A3.10.—-1. /A3.11.25. [3.12.6.

JunarHoctudeckas pabora 4

J4.1. 1. 4.2, -2, J4.3. —15. [J4.4. —10. J4.5. 36. [J4.6. 54. [4.7. 1,25. [J14.8. —11.
[4.9. —6. [14.10.1. [4.11. —-1. [4.12. 1.

JuarHocTideckas pabora 5

A5.1. -2. A5.2. 6. A5.3. —4. A5.4. 12, [A5.5. 4, O5.6. 1. [A5.7. 1,5. [A5.8. 5. [O5.9. 6.
[5.10.1. [5.11.0,5. [15.12.9.
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§ 2. BeruncieHue HAHOOJBIINX ¥ HAMMEHBIINX 3HAYeHUH PyHKIHIT
6e3 NpUMeHEeHHA NPOU3BOAHOM

Juarnoctudeckas pabora
; 3 5 1 5 3
1 mmy(x)=y(5)=\/;. 2, maxy(x)=y(—§)=loggz. 3. gﬁ%y(x]=y(2)=63, [11'111:121]y(x]=

= y(0) = -1. 4. m}rgxy(x) = 3 JocTraerca TIpH X = % + 2nk, k€ Z, n‘llpiny(x] = -1 pgo-

cTUraeTca NpH X = —% + 27n, n € Z. 5. miny(x) = y(—-1) = —1; maxy(x) = y(%) =4,
4+log, 4
6. maxy(x) = y(1 — v/2) = @ 7. mlény(x) :y(%) =12. 8. mminy(x) =y(0)=1.

9, mlgxy(x] = /2 — 2 pocruraerca npu x = % + %ﬂk, keZ; n'gny(x) = —+2 — 2 pocruraer-

2 = 8 1
c IpH X = —% +3mn, ne Z. 10. %ny(x] = y(g) =+/10. 1. [_mla::lc] yx) = y(z_ﬁ) =5
xr2

; wolaf o =
12. {‘I)l;g}y(x)—y( 2) =0.
TpenupoBouHas pabora 1

TL1. 9 T12.1. TL3.4. Tl4.7. T1L5.9. TL6.2. TL7.4. TL8.-3. T19.2,25. TL10.2.

TpeHupoBOoYHasn paGorta 2

T21. 3. T2.2. —1. T2.3. —%. T2.4. 05. T25. —2 T26. 16. T2.7. 0. T2.8. —20.

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

TpeHupoBouHas paGora 3

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

TpenuposouHas pabGora 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.

Juarnoctudeckas pabora 1
A1.1 llzlli;lzlly(x) =-3,75; [Il]ﬁs}ﬁy(x) =27. [12 ml%ny(x) =1; ml?xy(x) =9. O13. 2. [11.4. 5.
JL.5. mnglxy(x) =4v2 —6; ml%ny(x) =—4. MAl6. 34. A17. 1. [A1.8. 1. A1.9. 3. [A1.10. 5.
AL11 maxz(x; y)=10; minz(x; y})=—10. [A112. maxz(x; y)=1; minz(x; y)=0.
Juarnoctudeckas pabora 2
A21 6. A2.2 11.4. ln_lggzly(x) = 13y lrllzi;l;]y(x) =4. 2.3 ml?xy(x) = 16; mﬂ%ny(x) = 0,5.
2.4 mnglxy(x) = V4 mlény(x) =-1. J2.5 ?}g)liy(x) =1+log,3; Illll;i?rlly(x) =1. 2.6 mnglxy(x) ES

=9; n'gny(x) = % A2.714. [2.820. [A2.94. [121016. A2.112. [2127.
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§ 3. lleprooGpazHada
JuarnocTudeckas pabora
1. F(x) = 03x* + 04x — 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) = Vx> — 2; F(8 =2. 7. —6.

8. F(x) = 2x — %cos‘lx el F(7—”) =0. 9, F(x)=e"+2x>+3x—5; F(0)= —4. 10. —5.

2 \7
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.
TL3. F(x) =x* — 47"3 + "2—2 - %; F(1)=0. TL4. 3,4. TL5.25. TL6. F(x)=2x>+ 2x — 3,5;
F(-2)=0,5. TL7.4. T18.-7. TL9.—4. T110.154.

TpeuupoBouHas paGora 2

T21. F(x) = 3lnx + 1; FQ1) = 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) = 2In(4x + 3) — 5; F(-0,5) = —5. T2.6. F(x) = —% + 8, F(3) =75

T2.7. F(x) = 4x + % — 24; F(0,5) = —16. T2.8. 5. T29. 4. T2.10. F{x}) =x + ﬁ - 0,01;
F(0,5)=0,51.
TpeHupoBoyHas paGora 3

T3.1. F(x) = 4xyX + 5yX; F(4) = 52. T3.2. F(x) = x + 4/x + 1; F(1) = 6.
T3.3. F(x) = 4x — 22,/x + 22; F(4) = —6. T3.4. F(x) = 3x¥x + 5x + 6; F(—1) = 4.
T3.5. F(x) = 15x WxE + 12; F(1) = 27. T3.6. F(x) = 2xy/x + 3x¥/x + 5x + 4; F(1) = 14.
T3.7. F(x) =5x"3Xx + 16; F(—1) = 11. T3.8. —43. T3.9. 1. T3.10. F(x) = 9x?Yx — 19;
F(1)=-10.

TpeHupoBo4Has paGora 4
T41 F(x) = 2sinx — 3; F(n) = —-3. T42. F(x) = 3cosx + 10; F(—%) = 10.
T4.3. F(x) = —2sin4x + 25; F(%) =23. T4.4. F(x) = —2c0s3x + 10; F(—g) =12. T45. 3.
T4.6. F(x) =3x — sin 2x — ST“; F(%) =—1. T47.7. T4.8.6. T49.2. T4.10.0.

TpeHupoBoYHas pabora 5
T5.1. F(x) =e*+1; F(0) =2. T5.2. F(x)=2e* —3x + 13; F(0) =15. T5.3. F(x) =3e¥ + 4;
F(0)=7. T5.4.F(x}=5e"+6x+2;F(0)=7. T5.5.F(x)=2"43;F(3)=11. T5.6. F(x)=2"-3;
F(1)=-1. T5.7.—14. T5.8.30. T5.9.1. T5.10. —2.

TpeuupoBouHad pabora 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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JuarHoctudeckad pabora 1

L F(x) = 2x> + 3x + 1 F(=1) = 0. [AL2. 27. J13. F(x) = 2x — % +2; F05) = 1.
JIL4. —2. JIL5. F(x) = 4x+6/X+1; F(4)=29. JL6. F(x)=3xYX—4; F(—8)=44. nL7. 3.
IIL8. F(x) = 4x + cos3x — %“; F(E) =0,5. LY. F(x) =5¢" + 6x+2; F(0) =7. IL10. 28

9
111 6. [A1.12.5.
JuarnocTudeckas pabora 2

3
021 Fx)=x+x2+x*+x® +1; F(-1) = -1. [2.2. F(x) = "? — 4x 4+ 3; F(3) = 0.
N12.3. F(x) = —ﬁ +3: F05)=1. J2.4. F(x)= —% +9: F(1)=8. O2.5. F(xX)=4/%+x% +2;
F(1) = 7. J2.6. F(x) = 0,75x¥X + 025; F(1) = 1. A2.7. F(x) = —0,25c0s2x + 1:
F(m)=0,75. J2.8. F(x)=0,5sin2x + 1; F(—%) =0,5. J12.9. F(x) = 30" + 100; F(1) = 130.

[2.10. F(x)=72-6"+1; F(-1)=13. JA2.11.—-1. /[2.12.35.
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