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Ecau mol xomum mo4Ho pewumes xoms 66/ cameil npocmol
Bonpoc, kacanwulcs 08uxcerus mBepobix unu HUdKUX mes, Mol He
Mmoxcem obolmuce 6€3 nomMouju aHanu3a 6eCcKOHeYHo MANbIX ...
MocHo ckazams, ymo Bo Bcex obnacmsx Hayku amom Boicwul
QHGAIU3 NPUMEHAEMCS MAK WUPOKO, Ymo BCE ye20 MoxcHO docmuye,
He npubezas K HeMY, MOJCHO CYUMame NOYMU HUYeMm (3a Hu4mo).

Jl. Ednep

BaxcrHeuwue Bonpocsl HU3HU — 3mo B 0CHOBHOM mMOAbKO
npobaems Beposmrocmu. B mom Hebonsuiom yucne (KonuyecmBe)
Bewell, komopsie mol Moxcem nozHaBame ¢ yBeperHocmero, daxce 8
Mamemamuyeckux Haykax, oCHOBHbImMu cpedcmBamu omKpbeImus
ucmuHel ABaaomMcs UHOYKYUS U aHano02usi, OCHOBAHHbIe HA
BepossimHocmax. Takum obpazom, Bcs cucmema 4enoBeyeckozo
3HaHus cBsa3aHa ¢ meopuel BepoamHocmu.

[1. Jlanaac




Yeaaseaemovie cnapmuexnacenux!

Anrebpa 1 Hayasja agajau3a — y4eOHEBI mpeamer,
KOTOPBIA PACKDHIBAET BaXKHEWIINEe TeMbI ajredps,
MaTeMaTHYECKOr0 aHANIN3a, TeoOpun (PYHKIMHA 1 Teo-
pun BepoaTHOcTe.C MOMONIBIO ATOTO YYEOHNKA BBI
OyzeTe 3aBepIaTh H3y4YeHUe aJirebpel 1 HaYaJ aHAJIH-
3a B cpejgHei mKoue.HToOGbl INpeACTABUTH BeCh
€6 KypC U IIOHATH, KaKOe MeCTO 3aHMMAaeT B Heit maTe-
puan 11 knacca, pacCMOTPUTE HOMEIIEHHYIO HUMKeE
auarpammy.llBeToM BBIZIESIEH MaTepuas, KOTOPEII
BEI OyZieTe U3y4aTh B 9TOM TOAY.

Anre6pa v Hayana aHanusa

DyHKUMW, MHOTOYNEHBI, YPABHEHNA

W HEepaBeHCTBa.

CrenexHas GyHKums.

TpuroHomeTpuyeckue GyHKUMUK.
TpUroHoMeTpu4eckne ypasHeHUs M HepaBeHCcTea.

MokasaTtensHas u norapudpmuyeckas GyHKUUN.
Mpenen n HenpepbIBHOCTb.

lMpoussoaHas v €€ npuMeHeHne.

WHTEerpan u ero npuMeHeHune.

ONeMeHTbl TEOpUM BEPOATHOCTEN U
MaTemMaTU4eCcKOM CTaTUCTUKM.

YpaBHeHusi, HEPaBEHCTBA U UX CUCTEMb!.

B yuebHHKe mpejasaraercs ecTeCTBeHHAs ITOCJIe-
A0BaTeIbHOCTh M3JokeHusa rem.CHauana 3aBepina-
anre6phl (IoOKasaTebHEIE U Jorapud-
[MH;ayDaBHeHUSA ¥ HepaBeHCTBa),
5 1 HeHIIIe TeMbl MaTeMa-
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HBI AJisI YYeHHUKOB l'IpOd)HJILHHX KJjaccoB, HO C MaTe-
pHAaJIOM, COAEPIKAIMMCSA B HUX, MOT'YT O3HAKOMUTE-
CsI CAMOCTOATENbHO U YIYEHUKH APYTUX KJIACCOB.
3HaTh MAaTEMaTUKy — 3TO, MpEX/Je BCero, ymMeThb
€€ MCII0JIL30BaTh. A JJIA 3TOro CleAyeT pemaTh MHOTO
3a7a4. YIIpa)KHeHUsI ¥ 3aJa4y B y4eOHUKe pa3/ieIeHbl
Ha Tpu ypoBHA: A, B, B.Ilogasinsaiomnee 60J1bIINHCTBO
yOpaskHeHU# ypoBHA B azpecoBaHO yYeHHUKaM IIPO-
¢unapHEBIX KaaccoB. ECTh TakiKe yIparKHEHUA IS
YCTHOT'O PEIeHUsl ¥ YIPaXHEHUSA AJIsA IIOBTOPEHUA.
ViupakHeHus s JOMAIIHEro 3aJaHus 0003HAYEeHBI

3HA4YKOM t .

Kaxaeiit maparpag yueOHUKA COAEPIKUT PYyOPUKY
«BBIIOJTHUM BMecCTe», B KOTOPOIl IIpPeACTABJICHO
HECKOJIPKO 3a/1a4 ¢ permeHusMu.CoBeTyeM IIpOCMOT-
PeTh UX, IPEesk/ie YeM BBIIIOJTHATH JOMAIIIHee 3aJaHue.

OrBeuas Ha Bonpockl pyopuku «IIposepsTe cebsi»,
BBl MOJKeTe JIy4ille 3aKPenuTh, 0000IUTh U CHUCTeMAa-
TU3UPOBATH HOBbIE 3HAHUA.

IIpoBepuTs, KaK BbI YCBOWJIM MaTepHaJl pasiena, u
XOPOIIO IOATOTOBATHCS K BHEIIHEMY HE3aBUCUMOMY
OLIEHWBAHMIO BBl CMOJKETE, peruas 3ajadd ¥ BBIIOJ-
HAsA 3agaHus u3 pyopuk «TecroBrie 3agagua» u «TH-
IIOBBIE 3aa4u JJIsd KOHTPOJbHOU paborsl ». ITomesno
MOCMOTPETh COAep:KkaHme, (hops3ambl W IIOCJIELHIOIO
9acTh y4eO0HMKA, 4TOOBI BBIICHUTH, KaKHe B HHUX
€CTh CIIPABOYHEBIE MAaTEpPHAJBI: TaOJMUIEBI, (GOPMYJIEI,
IpeaMeTHBIN yKa3aTeJb i T.k.

Hapneemcsi, uTo usydyenue aiarebpsl 1 Hadas aHAJIN3a
10 3TOMYy Y4UeOHHUKY OyzeT IJisi Bac MHTEPECHBIM H

HECJIOXKHBIM.

Aemoput



OcHoBHble TeMbl pa3gena

MoBTOpeEHHe cBefeHWH O hyHKLUAX
CreneHu c AeHCTBUTENbHBIMKU NOKa3aTeNsMK
MokasatenbHble hyHKLWUK

MokazarenbHbie ypaBHEHUs U HEPABEHCTBA

Jlorapudmbi ¥ Mx CBOMCTBA
Jlorapudpmuueckue hyHKLMM

Jlorapudmuueckue ypaBHeHHs

1 HepaBeHCTBa

@ [MokazatensHbie U norapucmuyeckre i g REE P =} |
YPaBHEHWS, HepaBeHCTBA . ' e

M MX CUCTEMbI C NapamMeTpamu

Hukaxoe dpyzoe noHamue nHe ompaxcaem aBneHull peansHol
delicmBumeneHocmu ¢ maxkol HenocpedcmBeHHOCMbIO U ¢ MaKol w
KOHKPEemHOCMbIOo, KaK NOHAMUEe QyHKYUOHaNbHOU 3aBucumocmu, 8
Komopom BonsnoueHsl u NOOBUNCHOCMb, U OUHAMUYHOCMb PEASLHO-

20 mupa, u BzaumHas o6yca0BaeHHOCMb PEanbHbIX BeauduH.
A. A. Xunyur l



3TOM paspgene Bbl 0O3HAKOMWTECH C ABYMSA BUOAMMU BaXKHbIX YMCNOBbIX
yHKUMI: Y = a” u y = log, x. OBe OHU TECHO CBA3aHbI CO CTEMEHSIMHU C
M3BONbHLIM [EHCTBUTENbHBIM nokasatesnieM. [NoaTomy B pasgene cHa-
BTOPSAIOTCS OCHOBHbIE CBEAEHUA O (DYHKLIUAX M YTOUHAETCA, UTO Crie-
OHWUMATb NOJA CTENEHBIO C NIOBObIM AEHCTBUTENLHBIM NOKa3aTenem.

§ 1. DYHKLUU U UX OCHOBHbBIE CBOMCTBA

IToBTOPUM Ba)kHeiIIe CBeAeHUA O (DYHKITHH.

Ecnu KaXK oMy 3HaAYE€HHUI0 nepeneuuoﬁ X U3 HEKOTOPOro MHOXe-
creaD cooTBeTCTBYyeT €eUHCTBEHHOE 3HaYeHue nepemennoﬁ Yy,T0
TaKoe COOTBEeTCTBME Ha3biBaloT ¢yﬁkuuei/'.

9 ———

ITpu 5TOM X Ha3BIBAIOT HE3ABUCUMOIL NLePeMeHHOU, UIIU AP2YMeH-
mom, Yy — 3a8UCUMOL NePeMeHHOU, UIHA PYHKYUELL.

MHO€eCcTBO BceX 3HAYCHUM, KOTOPbIE MOKeT NIPUHUMATh apry-
MEeHT, Ha3bIBAIOT 001acmblo onpedeieHus NaHHOU MYHKIUHA U 060-
3HauaroT OyxBou D.

MHoKecTBO BcexX 3HAUEHUH I, KOMOopbLe MOMKEeT IPUHAMATD (DYyHK-
s, Ha3BIBAIOT 001aCMbl0 3HaxeHull u obosHavaroT Oyksoit E (puc. 1).

YA

Puc. 1

IIBe QYHKIINH CUNTAIOTCS PA3HbLMU, €CIA Y HUX pasdHble obJac-
TH OIpeJieIeHUA MU IpaBuiia coorBercTBus. Hanpumep, GpyHK-
nusa y = x°, 3afjaHHas Ha IpomMexxkyTke [—3; 3], u dyHKIUa §y = x°,
3amanHas Ha R, pasHble. A 3agaHHbie HA R QyHKOuu y = sin 2x u
Y =2 sin x cos X OAWHAKOBEIE, IIOCKOJIBKY BBIPAXEHHA Sin 2x u
2sin x cos X TOXK/eCTBEHHO PABHEL.

Yro6b!I 3aaTh QYHKOUIO, JOCTATOYHO YKAa3aTh €€ 06s1acTh onpe-
JleIeHus ¥ TPaBUJIO cooTBeTcTBUsA. Eciu 001acTh onpeaeieHus He
YKasbIBAIOT, TO CYATAIOT, YTO OHA TAKAHA JKe, KaK U 00J1aCTh Oy CTH-
MBIX 3HAYeHUN (hOpMYJibl, KOTOPOH 3aaérca hyHKIus.



e ' Paspen |

BazaBaTh PYHKIUHE MOKHO PasHBIMU CIIocobaMu: (hopmyiamMu,
Tabanmamu, rpaguKaMu U T. 1.

I'pagurom GyHKYUL Ha3EIBA€TCA MHOYKECTBO BCEX TOUEK KOOP-
JUHATHOM JIOCKOCTH, aOCIIMCCHI KOTOPLIX PABHBI 3HAUEHHAM apry-
MEHTAa, & OPAUHATEI — COOTBETCTBYIOIIUM 3HAUYEHUAM (DYHKIUH.

I'paduyeckuit cnocob 3aganusa GyHKOUU yaobeH cBOel Ha-
rasigHOoCThIO. ['1a1a Ha rpaduK, cpasdy MOYKHO OLEHUTH (DYHKIIUIO,
KOTOPYIO OH 3a/Ia€T, T. €. BRIABUTH €€ BayKHeHUITue CBOMCTBA: HAUTH
06JacTh onpeiesIeHu A, 001aCTh 3HAYECHU N ; BRIACHUTED, ABJISAETCH JIU
JaHHaA (DYHKIUA NePpUOAUYECKOM, YETHOM WM HEUETHOM; HAUTH
TOYKY IlepecedyeHUA rpauka GyHKIUHA ¢ OCAMHA KOOPAUHAT
M MHTEPBaJbl 3HAKONOCTOSHCTBA; OIPEAEJUTH NPOMENKYTKHU
BO3pACTAHUA U YOLIBAHUA.

Ecau dysknusa sagana rpadudecku, To 00JaCTh OnpeeeHns
GyHKOUM — IpoeKIus eé rpaduka Ha ock Ox; 00J1aCTh 3HAUCHUNA —
npoeknusa eé rpaguka Ha ock Oy (cM. puc. 1).

! ®yHKyus Ha3biBaeTca yémHol (Heyémuod), ecnu obnactb eé onpe-
. AeNneHUs CUMMETPUYHA OTHO-
cutenbHo yucna 0 u ans kaxgoro
3Ha4yeHus x U3 obnactu onpepene-

Hua f(=x) = f(x) (f(—x) =—f(x)).

TI'paduk y€éTHOU HYyHK MU CHMMeT-
pu4eH oTHOCUTEeNabHO ocHu Oy (puc. 2), o]
a HeYETHON — CUMMETPHUYEH OTHOCH-
TeJbHO Havayia KoopauHat (puc. 3). Puc.
Hanpuwmep, us Gpysknmii, 3agas-
HEIX HAR, y=x% y=cosx,y = || — Y
4ETHEIE, Yy = X",y =sin x — He4ETHEIE,
ay=x+3,y=x>+x — Hu yéTHLIe, 1
HU HEYETHEIE.

rY

N et

o
o
rY

I DyHkuusa y = f(x) Ha3biBaerca
nepuoduyeckoii c nepuopom T =0,
ecnu ans nwboro x U3 obnactu eé
onpegenenus f(x)=f(x—T)=f(x+T). Puc. 3

I'pacduk meprogmUecKoil QYHKIUN 4
¢ iepuojgoM T’ orobparkaercs Ha cedsa
IapaJuIeIbHBIM IIEPEHOCOM Ha PACCTO-
auaue T Broas ocu Ox (puc. 4). Pysk-
VMK Y = Sin X ¥ y = COS X IEPHOANYEC-
KHe ¢ HAMMEHbBIIIUM II0JI0KATETBEHBIM Puc. 4

“LOVS LN B A5 R
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nepuonoM 27, a GyHKIuM y = tg x u y = ctg ¥ — ¢ HAUMEHBIIUM
IOJIOKUTEJIbHBIM IIEPUOJIOM TT. 5

ObsacThb onpeneseHus: IEPHOAUIECKON PYHKIUHN — BCSA YHUCJIIO-
Bas IpsaMasi, UWIH IepUOJUUeCcKH IMOBTOpPAoIleecss 6eCKOHeYHOe ¢
00erx CTOPOH MHOKECTBO YMCIOBBIX IPOMEIKYTKOB.

' DyHKkuus y = f(x) Bo3pacraer (yObiBaeT) Ha HEKOTOPOM NPOMEXYT-

s Ke,ecnu ans nobbix ABYX 3HAYEHWH apryMeHTa X W3 3TOro npome-
)KyTKa 6onblieMy 3HaYEHHIO X cOOTBeTCTBYeT 6onbluee (MeHbluee)
3Ha4YeHue y.

Hanpumep, QyHKDUA Y = x% Ha npomesxyTke [0; =) Bo3pacTaer,
a Ha (—o0; 0] yopIBaeT. DyHKIHUA Y = X° BO3pacTaeT Ha Bceil o6racTu
onpenenesus R.

Onumewm pAasi mpumepa csoiicTBa GyHKnum y = sin |x|,
x € [—2m; 2 1], rpadMK KOTOPOM IpeCcTaBJIeH HA PUCYHKE 5.
. O6nacts onpenenenus: D(y) =[—2n; 2n].
. O6nacte 3navennit E(y) =[—1; 1].
. DyHKIUA YETHAA,
. DyHKIUA He IepuogudecKas.
. 'padur pysrmuu ¢ ockio Oy nepecekaercs B Touke (0; 0).
. DyHKIMUA UMeeT NATh HyJeu: x =nk, ke {-2,-1,0, 1, 2}.
. f(x)>0,ecan x € (—m; 0) U(0; 7);

f(x)<0,ecnu x € (—2n; —n)U (m; 2m).

8. ®yuxknua yosiBaer, ecnu x € [—2m; —1,5n], x € [-0,56m; 0] u
x € [0,5m; 1,57];

byHKIUA Bo3pacTaer, ecau x € [—1,5m; —0,571], x € [0; 0,57] u
x € [1,5m; 2mt].

9. ®yHKnua uMeeT HauboIbIIee 3HaYeHue Yy = 1, ecan x = = 0,57
U HaUMeHbIIee 3HaYeHue y = —1, ecotu x = = 1,57

HccnenosaTh PYyHKIMIO MOKHO U 0e3 mocTpoeHuA rpaduka — ¢
IIOMOIIBIO0 (DOPMYJIBI, KOTOPas eé 3aaéT, U CIemUAaJIbLHBIX METOLOB
MaTeMaTudeckKoro aHanusa. C TaKUMU MeTOJZAMU HCCIEJOBAHUA
(byHKIIHI BEI 03HAKOMUTECH B CIEAYIONIAX pasiesax.

1O Ot D=

y
//'\\1 /—\
—2n\\\—/—“ 0 ﬂ\\_’/ J2n%

=1

Puc. 5




N

WA NN RS

Paspen 1

dysxkuus y = f(x) HaswmiBaercs YA
payuonanvrou, ecau f(x) — pauuo- ¢ y=c
HAaJbHOE BHIPAa/KeHHEe OTHOCHUTEJIHHO
nepeMeHHO x. TaKOBBIMU, B YaCTHOC- 1l
TU, €CTh JUHEHHBIE, KBalpaTUYHLIE U \ {
cTerneHHble QYHKIUY C IEeJbIMA I0Ka- ol 1 T
zarTensaMu. VI3 BceX palMOHAIbHBIX
byHKIHHA TONBKO QYHKIHUA Y = ¢ MO- Puc. 6
sKeT OBITH mepuoguYeckoi (puc. 6).

Dyuxuudg 3agana dopmyoi y = 0 (Ha obacTu, CHMMeTPUYHOMN
OTHOCHUTEJIEHO HYJIA) — OZHOBPEMEHHO YETHAA W HEUETHAS.

@ MPOBEPLTE CEBS

1. Yro takoe chyHkuus? Kak 0b6o3HaualoT dyHKUUM?

2. Yro takoe obnactb onpeneneHus U obnactb 3HaueHui hyHKUUN?

3. Kak MoXxHO 3agasatb hyHKLMIO?

4. Kakue suabl hyHKUMI Bbl 3HaeTe? KakoBbl Wx rpagmku?

5. Kakue hyHKUWM Ha3bisaloT Bo3pacTaiowmmu? A ybbisaiowmummn?

6. Kakue thyHKUMM Ha3bIBRIOT 4ETHBIMU? A HeuéTHbiMK? MpuBegHTe NpUMepsi.

7. Kakue cpyHKUMM HasbiBaloT nepuoguyeckumu? MNpusegute npumeps ne-
PHOAUYECKUX (DYHKLMM.

8. Yro 3HauMT UcchepoBatb thyHKUUIO?

&4 BbINOIHMM BMECTE

>

1. s dysxnum y = x°® — 5 maiiaure:

a) 3HaueHMe (DYHKIIUY, ecIM 3HaUeHue aprymMenTa passHo 10;

0) 3HaYeHMe apryMeHTa, IIPY KOTOPOM 3HaueHue (DYHKIUU pas-
HO 120.

Pemenue. a)Ec.rmx 10,0y = 103—5 1000 - 5 = 995;

0) ecaim y = 120, T0 x®-5= 120, o'rcro,uax =125,ax=5.

2. [loxakuTe, 4TO QYHKIUA I = XCOS X — HEUETHAA.

Pemenue. O6sacts onpeaenenuss GQyHKOHUA § = XCOS X —
MHO’KECTBO BCeX JeHCTBUTENHHBEIX uyuces R — CHMMETPHUYHOE
OTHOCHUTEJIbHO HavaJsia KoopauHar. Haiiném y(—x), yIuTHIBasA, 94TO
Y = x — HeyéTHaA QyHKIMA, a Yy = cos x — 4yéTHadA pyHKIusa, Umeem:
Y(—x)=—xcos (—x) = — xcos x = —y(x). Utak, QyHKIHUA J = XCOS X —
He4YeTHasd.

3. ITocrpoiite rpaduk byHxknuu y =[x — 3| (x + 1).

P eme v ue. Packpoem MozyIb B hopmyJie, 3aa10IIel QyHKIUIO:

_{(x—3)(x+1), ecan x> 3,

—(x-3)(x+1),ecnu x < 3.
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I'padmrom hysxmm y = (x— 3)(x + 1),
ecJu X > 3, ABNAETCA YacTh HapadboJbl,
KOTOpas ImpoxouT uepes Touku (—1; 0),
(3; 0) u umeer BepiiuHy B Touke (1;—4).
Ecau x < 3, To rpadpukoM QyHKIUHA
SABJIAETCS YacTh mapabosbl, KOToOpasd
mpoxoauT yeped Touku (—1; 0), (3; 0) u
uMeeT BepinuHy B Touke (1; 4).

I'padpmxom pgaHHONH QYHKIUUA
y = |x — 3|(x + 1) aBnsercs oobeguHE-
HUe 00oux rpadukos (puc. 7).

2 |

Puc. 7

| BbINONHUTE YCTHO AT ey Al

*__"AW

1. ®ysKIua y = x? sajana Ha npomexyTke [-2; 5]. Haiizure eé
obsacTh 3HAYEHU .

2. Haiigure obsiacts onpejeieHud QyHKOUHA Y = x3, ecoim eé obnacTs
3Havenui [—8; 27].

3. Kakoii u3 rpagukoB, n300pakKEHHBIX HA PUCYHKe 8, He ABIAETCSH
rpaduKoM GyHKIUN?

4. Cpeau pyHKOuUiA, rpa@ UK KOTOPLIX 1300pakeHbl Ha PUCYHKe 8,
VKa)XuTe: a) Y46THBIE, 0) HEeUYETHHIE.

5. Kaxue u3 QyHKIui y = x2, y=cosx,y=sinx,y= 2x%+3,y= Jx
yéTHBIE, 8 KAaKUe — He4ETHhIe?

6. Mosxet Jix OfHA 1 Ta Ke (PYHKIHUA OBITh Y6THOUN M HEYETHOMH ?

7.Kaxkue n3 QyHKOuii y =sin 2x,y=—cos x, y = 1 nepuoauyeckue?
x
YA
Jr]k
x o1 .%
8
Y
1
x 1 %
e
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i = Nege s 3'71: ; x
n 5 (0] ) n = 2n
il Puc. 9

AR NRTTRAES

8. Yuenuk rosopur: «Eciau ansg ABYX HEKOTOPBIX 3HAYEHHUM
aprymMeHTa x 60JIbIIeMy 3HAUEHUIO X COOTBETCTBYET HoIbIee 3HA-
yeHne QYHKIIUY, TO TaKad PYHKINA BO3pacTaeT Ha IPOMEKYTKE
(a; b)». IlpaBuabHO 1 9TO?

9. Ha pucynxke 9 usobpaxén rpadpux bysxnuum y = [sin x|, sagannoi
Ha npoMexyTKe [—7; 2 1t]. OTBeThTe Ha BOIIPOCHI:

a) KakoBa 00J1acTh 3HAYEHUI QYHKIINHA;

0) CKOTBKO HYJIeil mMeeT PYHKIUA;

B) ABJIAETCA JIU (DYHKIIUA YETHOM;

T') ABJIAETCH U QDYHKIIAA IIEPUOAUIECKOIT;

J1) Ha KAaKUX IPOMEXKYTKaxX (DyHKIUA Bo3pacTaer?

R N SR DS R R~ £

110 Hatigure sHauenns GyHxnuit y = f(x) u y = g(x) B rouxkax —3; —2;
-1;0; 1; 2; 3, ecaim:
a) f(x) = 2x - 3, g(x) =|2x - 3|;

6) f(x)=x2+2x+1,8(x)= Vx2 +2x+1.

PegynsTaTe! IpeacTaBbTe B BAZE TAGIUIIBI.

| rx | -3 | -2 ‘ U 1 2 3 1|
| e | e
b by —
| £() | | ke
) AU R R L) | N O] TS ) =y PN 30 TN 0 PO AR 1 L LR S R

l 11. CroumocTsb KcepoKkca mocJie ¢ JIET UCIOoIb30BaHuA 3a1aéTcsa Ghop-
| mysioit B(t) = 8940 — 745t (rpu). Ykaskure:

| a) Kakyio (yHKOUIO 3aaéT aTa hpopmyia;

| 6) uTo o3HAUaeT u uemy paBHO B(5);

' B) 3HaueHwe {, ecyt B(t) = 4470 1 06'bACHATE, HA YTO ATO YKA3HIBAET;
I') IePBOHAYAJBHYIO CTOUMOCTh KCEPOKCA.
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ﬁ2. Conporusiierre R NIpoOBOAHHUKA ompezeisieTcs o ¢popmye,

l b
R=p 5’ rae lu S coOOTBeTCTBEHHO AJIMHA ¥ IIJIOM[AAhb IOIIePeYHO-

ro CeueHHus IMPOBOAHUKA, & 0 — Y/AeJbHOEe COIPOTHBIIEHE Bele-
CTBa, 13 KOTOPOI'0 OH U3TOTOBJIEH. 3ajaiiTe 3aBUCUMOCTE: a) S oT R;
0) S or [. Kakoii rpaduk uMeeT Kaxkaas U3 dTUX QYHKIUAI?

13. Beruncsinre 3Hauenue Buipaxkesud f(5) — f(3) —1, ecan:
a) flx)=x°-2x +1; 6) f(x) = (x® — 2)(x + 5).

14. dyaxnuio 3agago Gopmynon y =2x% - 1. Haiiure sHaueHns:
a) QyHKIUH, ecId 3HAYeHUA apryMeHTa paBHEI 2, 4, 6, 8; 10;
0) aprymeHTa, eciu 3HaueHus GQyHKOuU pasHel 1, 3, 5, 7, 9.

Haiigure obnacTs onpeaenenus Gyaxkmuu (15—16).

W5.2)y=\2x; 6)y=2>-5; By=x73 )y =z ;

8 Uy B Sy (Il T My
n)y—x2+2, e)y ViR ey 1+x, x) Y i
16.a)y=Vx; 6Gy=x%  By=3-x 1)y=Vx’+l;
x+4 i o 2 4 x
RNY=,3 ©OU= f3; SJYmEd =i WY = e

17. ITns xax ot u3 GyHKIHUMA, rpad KU KOTOPHIX IIPeACTaBIeHEl Ha
pucyuke 10, ycrasoBure: a) obsacts onpezneiesus; 6) obracts
3HAUEHUU; B) HYJIM; I') IPOMEKYTKH 3HAKOIIOCTOAHCTBA; ) IIPO-
MEeXXyTKH MOHOTOHHOCTH.

Kaxosa ob6sacts 3Hauenuit Gysxnguu (18—19)?

Ti8.a)y=\/4—; 6)y=x2—1; B)y=3-x; r)y=2+\/;.
19.a)y=x2+4; 6)y=+v1+x; B)y=3x; r‘)y=9—\/;.

ITocrpoiire rpaduk pyarnuu (20—21). C nomotbio rpaduka omnpe-
JIeJnTe, KaKue U3 9TUX QYHKIUHA YETHBIE, a KaKUe — HeYETHHIe.

7 0 0 7
et e
| | [ |
C oo B P m
i" 11 \ AA%‘_‘ — ) ‘['_ ! ! ‘ 1 - |
I l > : 1 :
’. - i. -—i‘(]? i —12% 7[ m=n5a } 4-;_—‘.‘% Q T —%_T%__A_ X j
15 5 1 Y0 9l 1

a 0

Puc. 10

e
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1
20. a)y=x3; 6)y=—x2; B)y=x_2; r)y= x2.
21.a)y=sinx; 6)y=-—cosx; B)y = tg x; r)y = ctg x.
| Yposens B T N D s A ! L

ITocTpoitte rpad@uk GYHKINA ¥ YCTAHOBHTE €€ IPOMEKYTKH MOHO-
ToHHOCTH (22—23).

&2. a)y=x%  6)y=2x% ! B)y=2x>-3; r)y=|[2x*-3|.

12 12 12 12
Ty et R = - - = T - . == || em—— 4
23.a)y=""35 Oy=_--4 By=}j-4 1y | . l.
24, CooTBeTcTBHE MEMXAY JINHOM MaATHUKA [ M ero nepuoaoM KoJjie-

l
Garus T 3axaéres opmysoit T' = Zﬂ\/; ,raen=3,14, g=9,8m/c?.

Kaxyio pyHKImio 3a1aéT ata 3aBucuMocTh? Kakoi ¢pyHKIMel 3a-
JaéTcs 3aBUCUMOCTD JAJIMHBI MAATHAKA OT IEPUO/a ero Kosebanusa?
@5. JBroKeHHe JBYX MOTOIIMKJIMCTOB B OZHOM CHUCTEME KOODAWHAT

3afiaHo QyHKIUAMHA X (1) = 0,2t>+ 2t u xy(t) =80 -4t (x(t)— B
KHJIOMeTpax, { — B MHHYTax). YCTAaHOBUTE: a) BpeMs BCTPEUYH
MOTOIMKJIMCTOB; 0) pacCcToOAHUE, IPOMEHHOE UMHU 1O BCTPEUH.

26. Ha pucynke 11 nzobpakén rpadpuk byaxuuu y = f(x). IlocTpoii-
e rpadukn Gyskmaii y = f(x +1); y = f(x) + 1; y = f(|x[); y = [f(x)].
C moMOIIBI0 TOCTPOEHHBIX I'PAMHUKOB I KaXKA0H QYHKIIUH yC-
TAHOBUTE: a) TPOMEKYTKH MOHOTOHHOCTH; 6) MHTEPBAJIbI 3HAKO-
MOCTOSHCTBA; B) HamOOJbIlIee U HAUMEHBbIIee 3HAUCHUA (PyHK-
IHU7; I') KaKkad u3 GyHKUAN ABIAeTCA YETHOM.

27. Mokaxkure, 94To PyHKIMA Y = x? + 2x Ha npoMeskyTke [0; <)
BO3pAacTaerT. :

28. Haiignre NIpoMeKyTKH, HA KOTOPBIX IPUHUMAET IOJIOKUTEb-
HbIe 3HAYEHUS QYHKI[UA:
a)y=38x-x% 6)y=(x-3)% B) y = sin (x — 0,5m).

YA YA

1 1 /\

X x

0| 1 X 1 X

Puc. 11
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]_29. Joxraxkure, uro GyHKIUA Yy = f(x) yéTHas1, ecJu:
a)f(x)= x* + 3x%; 6) f(x)=3 x(x3 — 2x9;

2
x“+1

4
B)f(x)="2_4; Df®)="12

30. Jlokaskure, 4T0 QYHKIUSA Iy HEUETHASA, CCJIH:
a)y = x(1 - x%); 6)y=7x3+x;

3

3
B)Yy= 2 1 r)y=

O3 %
x3'

{ Yposens B T

31. Haiigure nmepuos GyHKIIAM:
a)y = 5sin 0,5x; 0) y = cos (2x — 3); B)y =3tg 0,25x.
'[32 DYHKIUO I = ]1 = x2! 3azaHo Ha npomexkyTtke [—2; 2]. IIpogoa-
JKHUTe eé rpaduK nepuogudecKu ¢ nepuogom T = 4 Ha BCIO YHCII0-
Byio npamylo. Haitgure: a) y(10); 6) y(100).

Haiiiute obnacts onpenenerus Gysxknuu (33—34).

33.a)y= \2sinx; O)y=(*-5"% B)y = (n+sin x)
_3 8 i
T84 a)y — ﬂljfL e L L AR GG SR
-10 |«|-2 x*-4x+3
Hoc'rpom‘e rpadpuk pysrmnu (35—37).
35.a)y=|x—3|+]x—4  6)y=|x"—|x-2;
B)y=|}‘|j+2; r)y=’\/|x|+4—3].
186. a) y = 3sin > ; 6) y = —3sin [2x]; B)y = cosg +1].
VBN acit k20 cos2x,ecau x < T,
37.a)y=1" s &)yt 4
3cosx—3,ecau x >0; —§,ecnnx> .
E‘IB. Haso f(x) = x2, YpocTuTe BEIpasKeHUe:
f(x)-1(3) f2+h)-f(2) . f(l+e)+f(1-¢)
B E e Bttt gy

39. Yopocrure BeIpaskeHue 142+9)/(8) , ECIIH:
x

a)f(x)=x% 6)f(x)=1-2% B)f(x)=(2x*-1)(1 +2x?).
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ftiO.Ecma J00aBIATH BOAY B KOHTEHHED C IOCTOAHHON CKOPOCTHIO, TO
BBICOTA BO/IbI B KOHTeHepe OyaeT hyHKIuel oT BpeMenH (puc.12).
W3o6pasure cxeMaTHYeCKH rpa) MK 3aBUCHMOCTH BBICOTHI BOJI
OT BPEMEHU HAIIOJHEHHUsA KOHTeilHepa, M300pakKEHHOTO Ha pHU-
cyake 13.

LT o

Puc. 13

41. Haiigure HambosblIee U HaMMeHbIIee 3HAYeHAA PYHKIUHA
y= 2x%—12x-3nHa orpeske: a)[-10;0]; 6) [-5;5]; B)[0;10].
42. Havipure HanboJiblliee 1 HaMMeHbIllee 3HAYCHAA QYHKIUY IS
KasKJoro 3HA4YeHHA IapamMerpa:
a)y=x’+4x+anaorpeskax: 1)[-3;1]; 2)[0;5];
0)y= ~x? 4+ 4x-2aHa orpeskax: 1)[-1; 3]; 2)[-5;0].
.YnpaxHenus ans nosTopenus

e

43.3adava An-Kapxu. Haiigure niomans npaMOyTroJIbHUKA, OCHO-
BaHUE KOTOPOTro BABOE OOJIBIIIE BEICOTHI, & IIONIAb YUCIEHHO PaB-
Ha MEePUMETDY.

44. Ina muoxects A=1{-3,-2,-1,0,1,2,3},B={3,5, 7} n
C ={2, 4, 5} naiigure:
a)(AUB)UC; 6)(ANB)NC; B)(ANB)UC; Tt)(AUuB)NC.
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45. PemuTe ypaBHEHUE:

x+1 x+1 x+5 2x
AN g [AId g f_ i f____ = noh
%) x x 4 6) 2x 2 x+5 2

B) x%2 —4x—2x%-8x+12=6; 1) 8x2-3x+2Vx%-x-5=20.

§2. CTENEHU C JEUCTBUTE/IbHBIMU MOKA3ATEISIMU

BenoMHUTE, KAK MOCTENIEHHO PACIIMPAJIOCH TIOHATHE CTEIeHH.
CuauaJia BBOAUJIOCH TOHATHE CTeIIeHU YNCIa ¢ HATYPAJIbHBIM MOKA-
3areyeM n:

a"=a-a-a-...-a; a'=a.

3aTeM pacCMaTPHBAJIMCH CTENIEHH C IIeJIbIM TOKA3aTeIeM:
- 1
a®=1; a™" =a—,,(a¢0);

HaKOHeIL[ — C IIPOM3BOJIbHBIM pallMOHAaJIbHBIM IIOKa3aTeJIeM CTEeIIeHH’

a® =%a™ (a>0).

MareMaTNKH 9aCTO MCIOJB3YIOT TAKKE CTEIEeHHU C IPOU3BOJb-
HBIMH IeCTBUTEIbHBIMHE IIOKa3aTeaaMu. MH0KeCTBO IeCTBUTEIb-
HBIX YUCEJI COCTOUT U3 YHCEJ PAIMOHAIbHBIX U UPPALUOHATbLHEIX.
Yro TaKoe CTeIIeHb C PAIMOHAIBLHBIM IIOKA3aTeJIAM, BBl yoKe 3HaeTe.
BBeném nouATHe cmeneru ¢ UppayuoHaibHbLM NOKA3AMeNeM.

Ilycrs

1,4;1,41;1,414;1,4142;1,41421; ... (*)
OecKOHeYHAs ITOCIeJOBATEIBHOCTh PAIMOHAILHBIX IPHOJIHKEHTH
ymucsa \/2 € TOYHOCTBIO JO AECATHIX, COTBIX, THICAYHBIX U T. 1. To
€CTh 9TO MOCJIEOBATEILHOCTh PAIMOHAJBHBIX UHCEJ, OCTATOYHO
61M3K0 IpUbIMKAIHXCA K /2 . Toraa

31.4; 31.41; 31.414; 31.4142; 31.41421, (**)

9 sen

oCcJIeJ0BATEIbHOCTD YHcesI (CTeneHel ¢ paruoHAJbHBIMH IOKAa3a-
TeJIAMM), KOTOPhIe KaK YrOAHO OIN3KO0 IPUOIMKAIOTCA K HEKOTOPO-
MY JeCTBUTEJIBHOMY YHUCIY. DTO JeHCTBUTEIbHOE YUCIIO ¥ IPUHSA-
/2
TO CUMTATH 3HAUEHMEM cTemeHn 3Y2 .
IIpubansxkéHHEbIe 3HaAYEHUA (C TOYHOCTHIO J0 JAECATHIX, COTHIX,
TBICAYHBIX U T. JI.) VIS CTeIIeHeH 3‘/5 o1 5‘/5 IIpe/icTaBJIEHEI B TA0IU-

Iie, BRIIIOJIHEHHOM ¢ moMombio nporpaMmel Excel (puc. 14).

e —
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23 Microsoft Excel - crenexu

i@a Pain [paska Bua Beraska “Popmar Cepsuc Qar’
{2
[

LT EN B A

NB - SNV y
' A Bl C D E F G
L4 \(2 141141[01414[1.4142]1,41421(1,414214 j
| { 3 i
‘ 2 3 471473147294 ,7268|4,72880(4 728804
1 '3 5‘(i 9,7(9,74{9,739(97385|9,73852|9,738518
LA

‘ Puc. 14

‘T’ 3ameuanue. [IpuBenéHHOE BhIlIe 00BACHEHUE IOHATHA CTeE-
[IeHU C UPPAIMOHAIbHEIM IIOKa3aTeJIeM C TOYKHU 3PEHUs MaTeMa-
THKH He COBCEM KOPPEKTHOE, IIOCKOJIbKY B HEM HCIOJIb3YyeTCA He-
MaTeMaTHYecKoe IMOHATHE «0IU3K0 IOAXOAUT» . B MaTemMaTuke eMy
COOTBETCTBYET MOHATHE npeden nocaedosamenvrocmu. Jucno
|l @ HA3BIBAIOT Ipe/ie oM 0eCKOHEUHOMN MMOCIeJ0BATEIbHOCTH a4, Ay,
.” Agy +ee s Ay, v 5 €CIIN JJIA JTIIOOOTO TOJIOKUTENBHOTO YHCIIA € HAUAET-
l ¢S TaKOe HaTypajbHOe YUCa0 N, 4TO AJ1s BeeX 1 > N BBINOJHACTCA
HepaBeHCTBO |a, — a| < €. [loaromy npaBuiIbHEe GBLIO GBI CKA3ATH,

YTO ecJy npenesyioM IIOoCHeJOBaTeJIbHOCTHU (*) eCThb 4YHCJIO \/5 TO

|
‘ IIpeeJIOM OCIeI0OBATeIBHOCTH (*%) ABJIAETCA YNCIIO 3‘/E . Boobe,
! ecnu a > 0 — 4YHCJIO AeHCTBUTEIBHOE, a 0. — UPPALHOHAILHOE, TO
O/l CTeNIeHbI0 a” IIOHUMAIOT Npe/ies] 6eCKOHeYHOH MoCae[0BaTe b
HOCTH ¢”1,4%2,...,a"",..., THE O, Oy, +.., Oy, ... — GECKOHEUHAS
II0CJIeI0OBATEIbHOCTD, IIPEEJIOM KOTOPOM ABJIAETCA YucIo o.. Kop-
| PEKTHOCTH TAKOI'0 OTIpe/ieIeHusi 000CHOBaHA B CTPOTUX Kypcax mMa-
I TeMaTuyeckoro anamusa. B § 9 6yayr npejcraBieHb! MoApoOHEIE
CBEJIEHUA O TPAHUIIE YHMCJIOBOH IIOCIEL0BATEIEHOCTH.

Kakumu 661 HU OBLJIH IeWCTBUTEIbHEBIE yucaa a > 0 u o, cTeness

a” Bceria UMeeT CMBICI, T. €. PAaBHA HEKOTOPOMY AeHCTBUTEILHOMY
YUCTY. IIJm TaKMX CTEIeHeH BRITOJHAIOTCA CBOMCTBA:

1)a"~a*="g" % 2)a":at=a "% 3)(a") =a" "%
il aY _da

4) @by =at; 5[] =%,
” )(a) a )(b) br

3aTeJigMu, MOXHO npeoﬁpasonmna'rh TaK e, KaK BbIpa’KeHusd CO

\‘ BripaskeHus, cofepsKalue CTeleH: ¢ AeCTBATENbHBIMYU [TOKAa-
CTEIEHSAMH C PAIMOHAIHHEIMY IIOKA3ATEIAMH.
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g ——~omaa —— —
IIpumep.
2 ; X
2 1 1 - 1
/._ = i [
g d (7‘2) = a® 7V _gx || 72 g :
21 2—an= = =7‘6—a5.
1 1 1
== /_ oA ~
7‘/§+a" V2 4 a7 7‘/§+a"

Kax BBI yKe 3HaeTe, CTEIIeHHU C ]Ip06HbIMPl IIoKas3aTeJasMHu pac-
CMaTpHUBaT TOJBKO IIPH YCIOBHUHU, YTO UX OCHOBAHUA — YHUCJIA I10-
JoxxuTenbHbIe, Yl cTerieHu ¢ UppaingyuoOHAJbHBIMU IIOKa3aTeJIAMHA pac-
CMaTpUBawT TOJIBKO IIPHU YCJIOBUH, YTO OCHOBaAHU A CTeleHel — Juc-

1
J18 TIOJIOKUTeIbHEBIe, A, HanpuMep, Beipaskenus 070, (-2)8 | (—m)b3,

V2
(-3)"" — me umeroT cMBICTa. DTO 3aIUCH, KOTOPEIE He 0003HAYAIOT

Buxaxkux uncen. Ho, ecau oo > 0, To 0% cymectsyer u 0%= 0.

3Has TOJIBKO CTEIIEHH C PAIlHOHATHHBIMY II0KA3aTeIsMHU, BbI PaHb-
1lle ¥ CTeleHHble (DYHKIMY PACCMaTPUBAJIM HE BCe, a4 TOJBKO TaKue,
IIOKAa3aTes! CTeleHed KOTOPHIX ObLIN PAallMOHAIBHBIMY ynucaamu. Te-
Iepb NOHATHE CTeNEeHHON (DYHKIMM MOYKHO pacIIupUTh. CmenenHou
nasee OyzeM HasbBaTh QyHKIMIO y = X%, rj1e oL — npon/:_z_BonLHoe Jeii-

2 v
CTBUTEJBHOE Yucio. B wactHOCTH, QyHKIMM Yy=x"°, y=x " —

creneHEbIe. CBOMCTBA 3THX (DYHKIMI TAKHE YKe, KAK U CBOMCTBA CTe-
MEeHHBIX PYHKIUHN ¢ pamUOHAJbHBIMY IIOKA3ATEIAMI CTEIIeHeH.

IIpu kamxa0M ZeHCTBUTEIBHOM O, CTEIIEHHAS QYHKIMS Y = X
omnpeziesena Ha mpoMeskyTKe (0; o). CBoiicTBa TakuX PyHKIUI yKa-
3aHBI B TaOIHIE.

o

CsoiicTBa crenennoil pynkmun y = x*, . € R

xu
a>0 o<0
D(x) [0; =) (0; =)
E(x) [0; =) (0; <)
y>0 (0; =) (05 =)
ybbisatolas - (0; =)
BO3pacTatoLLas [0; <) =3

Ecnu 00 — moJIo)KUTEIBHOE UPPALIMOHAIBHOE YHCJIO0, PYHKIHA
y = x” onpesenena Ha mpomeskyTKe [0; 0); TaKOE Ke ¥ MHOKECTBO eé
3HaveHui. Eciu uppamuoHaabHOE YHUCJIO 0. OTPULIATeJIbHOE, TO 00~
JIACTBIO OIIPe/IeIEHUsI ¥ 06JIaCThIO 3HAUCHUH QyHKIUY y = x* ABIA-
erca nmpoMeKyToK (0; o). HeckonbKo rpadukos Takux QyHKIUN
n3obpaskeHb! Ha pucyakax 15, 16.



YA YA A
o1 34
y=x" .
24
1t 1 3
ol 1 2 % (oY [l R e R !
a [ b
Puc. 15 1
YA vA X

2 2+

1.4 lq-

75 T T (5 R O T A 3
a 0

Puc. 16

Inst oTAeNnbHBIX 3HAUEHHUHA (L cTeneHHAA (DYHKIUA MOMKeT pac-
cMaTpuBaThHCA U Ha OoJiee IIUPOKOIL obiacTu onpeereHus. B gact-
HOCTH IIPY HATYPAJbHEIX (L OHA onpesieneHa Ha R (puc. 17, a), a npu
LeJBIX OTPUIATENBHBIX — Ha MHOXKecTBe (—oo; 0) U (0; =) (puc. 17,06).
B aTHX cyuasx Npyu Y6THEIX 3HAYEHUAX O hyEKnus y = x* yérHas,
a IIPpU HEYETHEIX (L — HedéTHasd.

YA YA

3t y=xt
2--
14

——i—o—t——> + P

Do
<
I
Y

«
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C) MPOBEPLTE CEBA
=’y
2

Yro Takoe CTeneHb YCNa C HaTypasibHbIM noKasaTtenem?
. KakuM paBeHCTBOM MOXKHO OnpenesnnTb CTeneHb YMcna C LenbiM oTpuua-

TenbHbIM nokasartenem? A ¢ ApobHbiM nokasatenem?

3. Y10 noHUMaIOT noj CTeneHbio NOJOXKHUTENbHOrO YKWCna C UppPaLUoHab-
HbIM nokasarenem?

4. Kaxkue CBOWCTBA UMEIOT CTENEHW C NPOU3BOJIbHbIMU AEHCTBUTEIbHbIMU
nokasarenamu?

5. Kak MoxHO npeobpa3oBbiBaTh BbIpaXKEeHHWs, COaepKaLuue CTeneHu ¢ npo-
M3BONIbHBIMU AEMCTBUTE/IbHbIMW NoKa3aTenamu?

498 BBIMONHMM BMECTE

1. IIpoxoauT jix rpaduk GyHKOIUHA Y = £%75 yepes Touxky M (16; 8)?
Pemernue. Ecimx=16,T0Yy = 16%7° =163 =8.
OrBer. IIpoxogur.

2. izBecTHO, 4T0 rpaduk GyHKIUM y = x” IPOXOAUT Yepe3 TOUKY

P(2; ij . Uemy paBHO 0.7

Pemenue. —=2% 272 = 2% orciona o. = —2.

1
4
OrBerT. —2.

3. VpocTuTe BeIpaskeHue

(5Jé —5@‘):5&.

Peome s (5J5-5J§“):5J§=5J5(1—5'1):5J5 -0,8.

OrsBerT. 0,8.

s 0)2;8)Tua(5:2) ",

7\Y3
7 4

4 NE]
4. CpaBHHUTe 4KCAa: a) (—) " (—

PemeHnue.a) Pyaknua y = ."C‘/§ (x> 0) — Bo3pacrarmas, Tak

NES V3
KakK V3 > 0. ITocKkoabKy % <;1- , TO [%) <(%) :

6) Pyarnuay=x " (x> 0) — y6siBaomas, Tak Kak —7 < 0, 1oaTo-
my (2,5) "> (5,2) .
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Brrauciaure (46—48).

1 1
46.2)811;  6)e25i;  8)0,00161; 1) IA.
47. a) 49°%; 6) 6,25%%  8)0,0016"% r) 0%5,
48.2)47; 6)27; 8)0,5°%; 1))

A" 6)2% 85" DD G e 032
I 50. Yraxxure obsacTsb onpesieeHusA QYHKIHN:
| a)y=2%  6)y=x;  By=1T;  Dy=x

u 49. Kakoe 13 cieAyonux BEIpaKeHUI He CyleCcTBYeT:
|
!

0,5

| Beruucaure (51—52).
I 51.a)(-4)'-2% '6)2%2-0,5%; 8)5%°-51%; n)ptiqalth,
| 52.2) 5°76.5°"5;  6) (28" m) (5207 (52)0500%,

Yposennb A AR e SRR RN s o

e

53-IIpenCTaBBTel)BHReCTeneHH(:OCHOBaHHeN[Z‘QHCHO:
| a) 8; 6) %; B)V2;  1)0,25;

J - m1024; €05 & Y4;  x)0,0625.
il [} @ IIpencrasbTe B BUJIe CTEIIEHH C OCHOBAHHUEM 3 YHCJIO:

1l 2)81; 6)27; 1) 9%2; r)81°%;
‘ m 39; e)1; 8) 72925, x) 277,
55. Beruucaure:
2)82%%  6)27°: 9% 8)§16-¥4; 1) (817H)"%,

2
) (9*/5) s e)25"-57%%  §)49%%. f7;  x)27-0,5%,

56. BerumcauTe ¢ MOMOMIBIO KATBKYJISTOPA MK TporpaMmel Excel ¢
TOYHOCTBIO 10 COTBIX

n
2)2% 6)3,8% 8)52; 18t 10,57 e)2092
57. imeer i1 3HAUeHUe BRIpAXKeHHE:

.
-

11

&) (-5); O TH; )07 ) (1)
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NEDE 0 §oB; wn®
Yupocrure Beipaxkenue (58—»59).
158.a) (a - x*%)a+x%%;  6)(x—4): (x*®+2);

B) (a—b):[a2+béJ; r) (cé—p‘ )[c“rp‘].
59.2) [x's -1][:& +43 +1]; 6) [né +2]{n3 —on3 +4];

1 1 2

B) (a-8):[a®-2|; r) (1-x):| 1+x% +x3 |.
f60. Bospacrawomei win yosiBaonei aBJmeg'ca byHKIHA:
ay=x"% 6 y=x"; py=xT; y=2z"%

IToctpoiire rpaduy OAHON U3 HYHKIIUI.
61.CpaBHuTe UKCHA:

2)8%3n 9" 6) 7 BB, 5)8Y2 w92, 1)0,5"m0,4"

‘]162. IIpoxoxut siu rpaduk GYyHKIHUA y = % 05 yepes TOUYKY A, eciu:
a) A(4; 5); 6) A(4; 0,5); B)A(4; -0,5);  r)A(25;0,2)?

63. ITpoxoauT nu rpaduk GyHKIUMN Y = ;Jc‘/5 yepes Touky M, ecou:
a)M(1;1);  6)M(v3;3); B)M(3; V3); ) M(0;0)?
64. ITpu xakoM 3HAYEHHUH O. rpaduK QYHKIUHA y = X IPOXOAUT Ue-

pes3 TOYKY K(2; i) ? A gepes Touxky M (25; 0,2)?
65. Haiiure ¢, eciu U3BeCTHO, uTo rpaduk Gyaknum y = x* npoxo-

auT yepes Touky: a) P(2; 8); 6) P(0,2; 5); B) P( \/‘3—, ; 81).

féﬁ. Ha npomesxyTtke [1; 10] ¢ mmarom 0,5 ¢ TOMOIIBIO KAJIBKYJIATOPA
unu nporpaMmmsl Excel cocraBbTe Ta0IMAIy 3HAUCHUH (DYHKIIAN:
a)y= x%25; 6) y=x 025 Tlocrpoiite rpaduku 9TUX QYHKI UM HA
MUJLITEMETPOBOM Oymare.

67. ITocTpoiiTe cxeMaTHIeCKH rpadUK CTEIIeHHON (QyHKI[HU:

a)y=2"%  Gy=2"% Byy=x% ny=2%5

TES. Hoxkaxkure, 4ro rpaduK KaKHoil cTeNeHHOW (PYHKIUU IPOXO-
auT yepes Touky A (1; 1).
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69. IIpeacTaBbTe B BUJE CTEIIEHHA YUCIO:
yABT, de SEE
AT J125° ( )

{
1 1\ 19 3%
.b S e

; , Buruucaure (70—71).

2
I o 8
l 70.a) 343 3; 6) (125 ] 243704, ) g73.81075,

| A
I 644 8 1 1 2 ~05 151
(%) e e o
' V8 1-V2
| Tita)8%.85; o) [(0,5)ﬁ) ; ) (B8]
il
| ‘ r) 32V2.9V2, ) 92-3V5 gV5, ¢) (52_J5)2+JE_(\/§)0.
f

| 72. Beruucaure, MoJb3ysiCh MEKPOKAJIbKYIATOPOM:
0 (B)% o(2)’s  mb;
e+t w(V2-1); e (3v2).

w Yupocrture Bripaxkenue (73—74).
' .
It 173. 2) (2‘/5"1 oL ): AT 6) (3" +3"2): 3™,

V3-1
J a2 97! : 91(-1 k

9

75. Haitiure o61acTs onpejie/IeHHsA BLIPAKeHNA:

8 5
a) (x+5)7;  6) (a-8)4; B) |x+2[®

!
[ s
' 74. a) ((\/E)Jé) —gV2:982, o8 .{l

| ¥
J r) ag +¥z5 A (8+x)§; e) |x2-4|
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IIpexncraBbTe B BUjie cTelleHH BhIpaxkenue (76—77).

al-lla g . 5 1 V241
‘—. 2,5 BN —2 2
76.a) ag A (y )(‘/;) ? i i [ iy 1]
R, 2 J3+1 =
x 3x3 o e aV3 q-1-V3
i AT W 6) (/y_[y “J; B)[ %) T
x3 a a
Yposenn B
YupoctuTte Bripaxkenue (78—81).
0,5
(xzﬁ_l)( 2‘/_+x‘/-+x‘/§) Mg 1 22“
78.2) — ) (") || 47 ;
243 _ 3
X 1 11 1 14
a-1 a’+al = ab 2 b3
B) =078, 0.1 Xy ' e (a2+b2J.
a2 +1 a+a?b?
0,25 0,25
L o S s 2(x%%° -~y )_ ik
i c+Je+1 -1 A w S R e U AT
X 2y 4_x 4y 2
1 = 1 =n
¥ BT 4 AL e g \:3
B) 3 !fn'xyx-*—xly 3 T) b11+ 111_2‘1 " 2
s oo el o < - - a“+ab+b
Xt pxtyt. @l gy a+a?b? a-a?b?
x 14
. om 2n n ctg: 0812 ). 2n
80.a) 2" 5.2°" 54{3”7’) 6)[ 2ein g ] +(0,92“‘é]1“tg e
. cos?® zn cos2®
81.2) 257" 625" 009 009 33
2T
6) 64:64°5120° _13% “15.19% 18

&

82. zBecTHO, uTO QyHKIUA y = X' ° OPH X = ¢ UMeeT 3HAYEeHUEe m
Yemy paBHO 3HAUECHHE 9TOM QYHKU MU IpH: ) X = 2¢; 0) x=c %
83. Ha npomesxkyTke [1, 5] ¢ marom 0,5 ¢ moMOoImbio KaJIbKyJIATOPA
wian nporpammsel Excel cocraBeTe TaOMANYy 3HAYECHUH QYHKITHH:
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a)y= x‘/"; ;0)y= x"‘/5 . ITocrpoiiTe rpaduku aTux GyHKIHAH HA
MUJIJIAMETPOBOI OyMare.

T§4 Ha pucynke 18 npencrasien rpadux dynkmun y = x°°°, mo-
CTPOEHHBIH ¢ IOMOIIBIO IIpOorpaMmMHoro obecreuenus. [Tocrpoiite
rpaduxn ynknmit: a) y = 2x°*!; 6)y=1+x°%; p)y=-x",

3! " & Granl
Pain O6exr Bunpasnewra [padi Onepaui 7

fF

| =
o ;:‘ M= T Haiis © [
| : '_P' Y ,
|‘ -f '
I' Ma. y= xcosl
| [* brme
Mo ;
| %
| ’ :: ‘ =xcosZ
il " 4
=2 /.
‘ =] |
i 3

85. Ha pucyske 18 npeacrasien rpaduk byHkmmm y = x°°%2, mo-
CTPOEHHBIH ¢ IIOMOINBIO0 IporpaMMHOro obecrevenus. [loctpoiite
rpadurm GyHKIuiA: a) y = —x°%%; 6) y = x°°°2 - 3; B) y = 0,5x°2,

86. ITocTpoiiTe cxemaruyecku rpaduk QyHKIHA:

a)y=x""1; 6)y= 23, By=x""1%
r) y=x"3; ) y=x2-x‘/§; e)y=x""*
n 3

87. Hokaxwure, uro rpaduku GyHKIUA y=x3 m y=xT", 3afaHHbIe

Ha [0; =), cuMMeTpUYHBI OTHOCUTEJILHO IPAMOMH I = X,

’ .
Puc. 18

m-p_a_xmeuwu NOBTOpPEHMA b

3 88. 3adaua uz ppanyysckozo mamemamuieckozo gonvrnopa. He-
[l CKOJIBKO 4eJIOBeK J0JxHBI 3artatuTsb 800 (hpaHKoB cyqeOHbIX 13-
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nep:xex. Ho Tpoe He MMEIOT AeHer, II0ITOMY KaXK/[(blif 13 OCTABIINX-
cs1 sarraTiir Ha 60 ¢hparKoB 6oJbile, yeM IIaHUPOBAIOCE. CKOJIb-
KO YeJIOBEK IPUHSAJIO YYaCTHe B IIOTallleHUH CyeOHbIX N3JieprKer?

89. Pemure cucreMy ABOMHBIX HEPABEHCTB:

0<1-2x<1, 1<5-3x<3,
) 13<3x+4<5; 6) |_3<3-2x<1.

90. ITocTpoiiTe rpaduK ypaBHEHUA:
a)2x+3y=6; 6)xy=12; B)x>+y’=4; r)y’-x=0.

53. MOKA3ATHIbHbBIE ®YHKLIUU

Pacemorpum GyHKIMIO, 3aaHHEYIO paBeHcTBoM y = 2%, CocTaBum
TabJIUIy €€ 3HAYEHUH AJI HeCKOJIbKHX 3HAUYEHUH apryMeHTa:

x -2 =1 0 1 2 3

1 1
Y P 1 2 4 8

Ha pucyske 19, a 0603HaYeHBI TOYKH, KOOPAUHATHI KOTOPBIX COOT-
BEeTCTBYIOT 3Toi Tabaune. Korjga Ha aTOM 3Ke KOOPJAUHATHOM ILJIOCKO-
cTi 0603HAYUTE OOJIBIIE TOUEK ¢ KOOPAUHATAMY X, I, VAOBIETBOPSIO-
IUX PaBeHCTBY Y = 2°, OHM Pa3MeCTATCS, KaK MOKA3aHO HA PUCYHKe
19, 6. A eciu 17151 KaKI0r0 AeMCTBATEJIHLHOTO 3HAUEHUA X BHIYUCIUTD
COOTBETCTBYIOIIEE 3HAYEHHE I 1 0003HAYMTH HA KOOPAMHATHOMH ILJIOC-
KOCTH TOYKHY C KOOPAUHATAMMU X U I/, OHA PA3MeCTATCA Ha OJHOH 6eCKO-
HEeYHOM KpuBoii (puc. 19, 8). Ira kpusasag — rpaduk Gpyaxum y = 2%,

YA YA YA
o 8 o

6+ 6+ :

4+ . 41 <
Oidk e 2...'
14 L
‘ . PP
-2-10] 1 2 8 x -2-10] 1 2 8 %
a 0 8
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I'padpuk pyaxuuu y = 2% pasmewmés B I u II KoopAMHATHBIX YeT-
Beprax. Korpa x — —oo, OH Kak yrogHo 6/1m3Ko noaxoaut Kk ocu Ox, HO
o6mux TouYek ¢ Hei He mmeeT. ['oBopAT, uTo rpaduk GpyHKRIAHA
y =2% acuMnroTuyecku npubamxkaerca Kk ocu Ox, 4To och Ox —
acumnmoma sToro rpaduka. Korza x HeorpaHnYeHHO yBeJINYUBALT-
cd, rpaduk Gyaknuu y = 2% Beé gansie orxogut ot ocu Ox. Kak Bu-
nuM, GysRoua y = 2 onpejesneHa sl BCeX AeUCTBUTENbHBIX UM~
ces1, eé 00acTh 3HAYeHHH — npoMekyTokK (0; «). Ha Bceit obracTu
onpezeseHuA (GYHKIUA BO3PACTAET, OHA HY YETHAA, HU HEeUeTHAdA,
HU ODepuofrdecKasd.

PaccmarpuBaemas QyHKOUA y = 2¥ — npuMep HOKa3aTeJbHON
GyHKIUM, a IMEHHO — IIOKasaTejbHasdA QYHKIUA C OCHOBAHUEM 2.

" lTokazamensHol pyHkyueld Ha3biBaeTca PyHKLMUSA, 3afaHHan hop-
« Mmynoy=a*,rpea>0na#1.

IIpumeps! ApYyrux mMoKasaTeNbHBIX QyHKnui: y = 3%, y = 0,5%,
y= (\/5 )x . Ux rpaduku msobpakensl Ha pucyske 20. Corsacuo
onpezenenuio GyEKnuA y = 1% He ABIAETCA IOKA3aTEIHLHOM.

YKaXeM OCHOBHBIE CBOMCTBaAa MNOKAasaTeJbHOU HyHKIIUM.

1) O6racmv onpedenenus pynkyuu y =a* — muoxcecmeo R, n6o
IPYU KaXKIOM IIOJIOIKHATEIFHOM @ U JEeMCTBUTEIBHOM X BBIPDAXKEHUE
a® onpepeneHo.

2) O6aacmb 3navenuil pyrnryuu y = a* — mroxcecmao (0; =), mo-
CKOJIBKY, €CJI OCHOBAHWE @ CTEIIEHU IIOJIOKHUTEIHLHOE, TO MOJIOMKH-
TeJbHAA U cTeneHb a”. CiefoBaTenbHO, QYHKIUA Y = a* IPUHAMAET
TOJIBKO IIOJIOYKUTEIbHBIE 3HAYEHH .

3) Ecau a > 1, ¢pynryus y = a* eospacmaem, a ecau 0 <a <1 —
ybbleaem. ITO CBOMCTBO XOPOIIO BUAHO HA rpadukax hyHKIuii (puc. 20).

-5-4-3-2-10

Puc. 20
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4) Pynryua y = a* kaxdoe c60¢ 3HaueHUe NPUHUMACT MOLLKO
00uH pas, T. €. NPAMYI0, HapajuiensHyo ocu Ox, rpaduK moKasaTesb
HOM (DYHKIIUU MOYKET Iepecedb TOJbKO B OJJHOM TOUKe. ITO CIeyeT
U3 CcBOiicTBA 3.

5) Dynryus y = a* Hu wémuas, HU HewémHuas, Hu nepuoduyec-
Kasa. IIoCKOJIBKY Ka)kJgoe CBOE 3HAUYEHUE OHA NIPUHHUMAET TOJbKO
OJIMH pas, TO He MOXKeT ObITh YETHOU MJIu nepuoandeckoii. He mo-
JKeT oHa OBITh M HEUETHOM, TAK KaK He MMeeT HU OTPUIATEIbHBIX,
HY HYJIEBBIX 3HAYEHHU.

6) I'pagpur kaxdoil noxasamenvHol GyHKYUL npoxodum yepes
mouky A (0, 1), mockonsky ecmaa#0, Toa = 1.

IIpu pemeHMM 3a7a4 ¥ yIPaKHEHU, CBASAHHBIX C IIOKA3aTeb"
HOU (yHKIMEH, 0COOEHHO YacTO MCIOJIb3yeTCs TPeThe CBOMCTBO, B
KOTOPOM YKa3bIBaeTCsa Ha MOHOMOHHOCMb IOKA3ATENFHOM (QYHK-
IIVH, TO €CTh €€ Bo3pacTaHue Uiy yoriBanue. B wacTHOCTH M3 HEro
BBEITEKAIOT CJeAYIONe YTBEPIK T HU A .

1.Ectma>0,a#1u g™ = g™, 10 X; = X,.

2.Ecmua>1u g1 > g*2 , 10 X, > X5,

3.Ecim0<a<1m g™ > g*2 ,10 x; < x,.

IIpucmoTpuTecs K rpadMKaM MOKAa3aTeabHbIX QyHKIuH y = 2* u
y = 3% (puc. 21). YrioBoit Koa(pUnueHT KacaTeabHOH, NIPOBENEH-
Ho# B Touke A (0; 1) ¥ rpadury dyaxuun y = 2, merme 1, a K rpa-
buxy bysxnuu y = 3 — 6oasme 1. CymecTByeT 11 TaKad IOKasa-
TenbHaA QYHKIUA, Y KOTOPOH YIIOBOM K0a((HHUIUEHT KacaTeIbHON
K eé rpaduxy B Touke A (0, 1) pasen 1? Cymectsyer (puc. 22).0cHo-
BaHME 9TOM IOKa3aTeNbHOU (DYHKIHUH — HPPALUOHAILHOE YHUCIIO
2,71828..., koTopoe NIpUHATO 0003HaAUATH OyKBO¥ e. [TokazarenbHAS
GyHKIMA y = e B MaTeMaTHKe ¥ MHOIMX IPUKJAJHBIX HayKax

2X

12 3 x
a

Puc. 21




T’ K nokasaTesbHOM QyHKIAI WHOT/A 0T- 1
H

Pazpen |

BCTpeuaeTcs JOBOJIBLHO YacTo, eé Ha3biBa- YA
10T dKcnonenmol (J1aT. exponens — BbIC-
TaBJIATH HAOKA3). 5+

ocAT TaKsKe GYHKINH BAAA Y = ca' " £
ITpu nomomu TakuX (PyHKIUHE OUCHIBA-
IOT MHOTO PasHbIX IPOIECCOB, CBA3AH- |
HBIX ¢ (DMBUKOM, XUMHUeH, OHoJorue,
5KOHOMMKOM, commojoruei u T. aA. Ha-

npuMep, Ipolecchl HOBOOOPA3OBAHUSA U e ee le TN
pacrajia BeliecTsa MOJKHO onuearbcmo- -2 /-1 0| 1 2 «x
MO0 opMyJIbl P = Poe‘". 3necs P —

KOJIMYECTBO BHOBb 06pa3oBaHHOTO (MM Puc. 22

pacnannnnoca)BenmmTBaarwomeHTBpe-

MeHH t, PO — HadaJIbHO€e KOJIN4YeCTBO BelllecTsa, k — nocrosiHHaA,
3Ha4YeHHue KOTOPOHM olpejesdeTcsa AJd KOHKPETHOU CHTyalluu.
Hop;ﬁepm'e CaMOCTOATEJIbHO COOTBETCTBYIOIIIHE IIPDUMEDHbI.

QJ MPOBEPBTE CEBSl

1. Cchopmynupyiite onpegeneH1e nokasaresnbHOW (OyHKUUH.

2. Kakosa obnactb onpefeneHus nokasaresbHou thyHKuuu? A obnactb 3Ha-
YeHHUn?

3. Yepes KaKylo TOYKY NPOXOAMUT rpathmK KOKAOM NOKa3aTenbHON hyHKUMK?

4. Moxet N1 3Ha4yeHWe nokasarenbHoK (yHKUMM ObiTb oTpUuarensHbiM? A
PaBHATLCS HyNio?

5. MNpy kakoM ycnoBum nokasarenbHas pyHKUus Bo3pacTaer? A npyu Kakom —

ybbisaet?
#4594 BbINONHMM BMECTE

1. CpaBHHTE C eAMHUILIEHA YNCIIO: a) 0,51'5; 6) (Jg) 0

Pemenue. a) I[IpegcraBum unciio 1 B BUJie CTEIEHH C OCHOBA-
auem 0,5. Umeenm: 1 = 0,5°. IMockonbky byaknusa y = 0,5 — y6mI-
paromaa u 1,5 > 0, To 0,51'5 < 0,50, oTCIO/Ia 0,51'5 < s

0)1= (\/3)0; y= (\/E)x — (ysKIua Bospacraomasn u —0,2 <0,
II03TOMY (\/5 )-0'2 < (JE )0 , OTCIO/ZIa (\/5 )—0’2 < q.

2. ynknusa f(x) = 0,5" sagana na npomexyrre [-2; 3]. Haiigure
eé HauMeHbIllee U HauboJIbllee 3HAUeHNA.

Pemenue. ITockonsky 0,5 < 1, To 1aHHasa GQyHKIUA yObIBAIO-
mas. [loasTomy eé HauMeHbIee U HauboIbIIee 3HAYCHUA:
f(3)=0,5%=0,125; f(-2)=0,5">=4.

SR S S
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3. IlocTpoiiTe rpaduk GpyHKIHUHA EEEN Y
y=0,5". e

Pemnienue. Oyaxkuus y=0,5"d— o
yérHas (mposepsre). 'padux 4éTHOM b
GYHKOHHA CHMMETPUYEH OTHOCUTEIHHO _—__/\
ocu Oy, TO3TOMY JOCTATOYHO IIOCTPOUTE —t Tre— WS
rpaduk 3afaHHON QYHKIUY Aaa x = 0 n 2. Ol G x
0TOOpPa3UTh €r0 CHMMETPHYHO OTHOCH- Puc. 73

rensHO ocu Oy. Ecom x> 0, 10 0,5 =0, 5%
IToctpoum rpadpur dpysxnuu y = 0,5% ana x > 0 u orobpasum ero
CHMMETPHUYHO OTHOCUTEJILHO ocu Oy (puc. 23).

! BoinonHMTe YCTHO e L

5; T x5-—x; Y= nts Yy = V2 nokasa-

91. Kakue u3 QyHKOMH y = xb
TeJbHBIE?
92. MoXHO M CYMTATh MOKAa3aTeabHOM QyHKIHUL Yy = (—2)*? A
bysaknuo y = 27*?
93. Bospacraromei niu yosiBaomen apiasercs GyHKIu:
| a)y=2,5"; 6)y=e% B)y=0,% r)y=8"% ny=n*?
94. MosxeT 11 HoKas3aTeabHas QYHKIUA OBITh: a) 4éTHOM; 6) HeUeT-
HOM; B) IEPUOAAIECKOM 7
. 95. UneroT u o61ue TOYKH rpaduky QyHKIHIN:
a)y=2"ny=2; 6)y=2"uy=2x;
) B)y=2"uy=-2x; r)y=2"ny=-2?

' Yposenb A S —

96. BeruucauTe KOOPAMHATHI HECKOJBKHUX TOYEK rpaduka (pyHK-
nuu y = 1,5% 1 HaRecHuTe UX HA KOOPAMHATHYIO ILJIOCKOCTb.

97. IlocTpoiiTe rpaduk GyEKIUMN:

a)y= %)x; 6)y=(\/5)x-

98. Ucnonb3ysa pucyHOK 24, HaiauTe NpUOIMKEHHEBIe 3HAYCHUS

x

byHKOHH Y = g% B TOYKaXx ¢ abcouccamu:

_a)—4;-2;0;1;3; 4; 6)-3,5;—1,5; 0.5; 2,5.

@_9. WUcnons3ys pucyHOK 25, HalijuTe NpUOIMKEHHBIe 3HAYCHUA
X

] byEKOHNE Yy = g B TOYKaX ¢ abcouccamu:
y
f a)—4;-2:0;1:3; 6)-3,5; -1,5; 0,5; 2,5; 4.

A i s G o )
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Puc. 24 Puc. 25

TIOO Ilo pucyHKyY 24 ycTaHOBHUTE, IPH KAKHX 3HAYEHUAX apryMeH-
2 x

Ta X 3HAYeHHe PYHKIHUH Y = | 5 | PAaBHO:

a)0,25; 6)0,4; 8)0,5; r)1,2; n)1,5; e)2,8; ¢&)3,5.
101. ITo pucysKy 25 ycTaHOBATE, IPH KAKUX 3HAYEHUAX apryMeH-
X

Ta X 3HaYeHue QPYHKIHUH Yy = | 3 | PAaBHO:

a)0,25; 6)0,4; 8)0,5; r)1,2; nx)1,5; e)2,8; ¢&)3,5.

‘ L 2
102. Onumure cBoiicTBa QyHKIUU: a) Y = (E) ;6) y= (5) I
103. C nomMoImp10 KaabKyJIATOPa HAWAUTE C TOYHOCTHIO 10 107 3na-

_ uenne ynrnun y=1,7%, ecru: a) x=0,5;6) x=1,3; B) x = V3.
1104. TlepepucyiiTe B TeTpa/b TAGIAILY ¥ 3aII0THATE (C TOTHOCTHIO 10 107%).

-1,5 1,5 2,5 3

)

T 0

105. Boapacraronieit uim yosiBaomei apiseTcs QyHKIuI:
Ay=07% 6 y=(v2); By=-5 ny=(5-1);

n)y=(%) : e)y=(%) ;@ y=27; m)y:(—‘/?l-—z—) ?

106. CpaBHuTE C AMHULEH YHCIO:
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; r) (\/5)3;

e i 1 ¥ n)
n)(;] ;@175 é)[g) ; m)(gj.

ﬁ07. CpaBHuTe yucaa:

1,4 J2 0,2 1,2
a) 4“/5 H4"/§; 0) (%) u (%) 3 B) (%) u (%) H

n 3,14
r) 2¥8 u 217, n) (1) u (lj s e) 592 y 5712,

V5-2
98B  6)038% 3 [{f)

9 9
108. IIpoxoauT nu rpadpuk dyaxkuuu y = 4* yepes Touky A, ecau:
a)A(4;16); 6)A(4; 256); B)A(—2;—0,5); r)A(-2;0,0625)?
ﬁos. IIpoxozuT i rpaduk GYHKIHHA Y = (\/5 )* uepes Touxky M,
ecyIu:
a)M(1; V3);  6)M(3;3); B)M(2;8); 1) M(0;0)?

110. Haiizure a, ecan u3BeCcTHO, 4T0 rpaduk Gysxknuu y = a* npo-
XomuT 4epes Touky: a) P(2; 9); 6) P(0,5; 0,2); B) P(—1; 0,5).
111. Haiizure Haubospiee ¥ HaUMeHbIIee 3HAYEHUA QYHKITAN:
a) y = 3" ma npomesxyrke [—1; 4];
X

0)y= (%) Ha npoMmexyTke [—1; 4];

B) y = 4™ na npomexyrke [-0,5; 3];
r) y = 0,25 ma npomexyrke [-0,5; 3].
112. ITocrpoiire rpadux GyHKIMU:
a)y=3% 6)y=0,5% B)y=37
r)y =-2% )y = 2%% e)y=-2"%,

{Yposens B — Lo

fil& Haiiure oCHOBaHME MOKA3aTENBHOM PYHKIMY § = a”, ec/u eé rpa-

(ux mpoxopuT uepes Toukry: a) A (5; 32); 6) B (—1; 2); B) C (—2; 4).

114. CymecTByer 11 noKasateabHas GyHKIUA y = a*, rpaduk KoTo-

poii mpoxoxuT uyepe3 Touky: a) A (1; 5); 6) B(2; 1); B) O (0; 0);
r)C(0; 7)?

115. Iocrpoiite rpadux GysxuumM y = 4 - 22, SIpnsercsa nu ara

L ¢bysKIUA MokasaTenbHO? OnuinuTe €€ CBOMCTBA.
&16. ITocrpoiite rpadpux pyaxouu y = 0,5 2%, Onummure eé cBoiicTaa.
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117. Ioctpoiite rpadpuk dyaxouu: a) y =1%; 6) y = 0. Cunraior 1u
3TH (QYHKIMH TOKA3ATEIbHBIMHY ?

118. JlokakuTe, uTo rpadMK mOKasaTeabHOU GyHKIUHU y = a” He
nepecexaeT och abCouce, a OCh OPAUHAT IlepeceKaeT B OMHON 1
TOM 3xe Touke (mpu gobom 3Hagennun a > 0, a # 1).

Tﬁg. ITocTpoiiTe rpaduk GyHKIUA:
. a)y=2°-8; 6)y=2+2% B)y=2""3;
r)y=2-2% Ry=2":4; e)y =2%".
120. Haiigure obnacTs 3Ha4eHUH QYHKIUA:
a)y=3"-2; 6)y=0,5"+1;  B)y=2"°~
@1. Haiifure HanMeHbIIee ¥ HauboabIIee 3HAYEHUA QYHKIHH
f(x) = 25" ma npomesxyTKe:

S T AV [ A N |

122. Pemure rpadmuecky ypaBHEeHHE:
a)3*=4-x; 6)4*+x=5; B)2*'2=3x+5;

r) 05 =Jx+5; Me*=Vl-xz; e)yn*+x%°=1.
123. Pemure rpadgmyecky HepaBeHCTBO:

a) 2% > 4; 6)0,5°>8; ») (v2)" <0.5.

124. MoryT i nepeceraThes rpaduxn Gysxmmii y = 2 my =212
@5. Wcrons3ys CBOMCTBO Bo3pacTanusa GyHkmuu y = 2%, pemmure

yPaBHEHHe W HepaBeHCTBa:
a) 2* = 16; 2> 16; 2¥ <16;
6) 2* =0,25; 2* >0,25; 2* <0,25;
) 2°=4/32; 2*>/32; 2* </32.

126. Ucnons3ys cBoiicTeo yonBanua pysxnuu y = 0,2%, pemmre
yPaBHEHMe ¥ HepaBeHCTBA:
a) 0,2 =0,04; 0,2 > 0,04; 0,2 <0,04;

’ 0 21 ST
625 6 >625

B) 0,2" = 25; 0,27 > 25; 0,2" < 25.

Pemure ypaBaenne (127—128).
1i27.2)3*=81; 6)5°*%2=625; B8)6"=-2; )7 =1.
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e =

& 2x x x+3
(3 1 of8f "4 oft] o (4]

PemuTe HepaBeHcTso (129—130).

429.2)3*>1; 6)5*1<125; B)5*>-2; r) 7% < 49,
!
2-x % x+3
1 2 9 1 7 24
. x< R - T —y o . D2 < pratod
130. a) 0,5 —4,6)(3) >4’B)(2) < 4,1')(5) S15:
{¥posens B e

ﬁl3l BHTOMOJIOI‘, H3ydas HallleCTBHE CAapaH4|, UCCJIe0BAJ, YTO ILJIO-
mazs (B M2), 3apa)kK€HHasA capaH4dOi, HU3MEeHsAeTCHA 110 GopMyJe
S, =1000 - 2%%" rre n — KoMMUECTBO HEEH IIOCTE 3apAKe-
HuA. Haligure: a) mepBoOHAYANBHYIO IJIONAAb 3aPaKeHUd;
0) xakada miuomaas ObLIa 3aparkeHa Yepes3 5 He/lesib; B) KaKkas

f mromans 6sLna 3apaskena yepes 10 vegenn?

ﬁ32. Korzpa CD-nipourpsiBaTeNb BHIKJIIOUAIOT, TO CHJIA TOKA B HEM
yMeHbImaercsa no dopmye I(t) = 24 - (0,25)" (ammep), rue t —
BpeMs B ceKyHaax. Haigure:
a) CHJIy TOKa B MOMEHT oTKJaodYeruss CD-npourpsiBaresis;
6)I(t),ecmut=1, 2, 3,4 (c);
B) KaK JIOJII'O CHJIA TOKa B BeIKJIOUYeHHOM CD-nipourpesisarese
npeBbIIaeT 4 aMmnepa (BoCIoab3yiTech rpa KoM 3aBHCHMOC-
a I(t) = 24 - (0,25)")?

133. Bo BpeMs BhIpamuBaHuA OaKTepUil Macca KyJIbTyPhl U3MEeHA-
t

ercs mo opmyne m(t)=2-e? (r), rae t — BpeMs B 4acax, mpo-

mejIee ¢ Havaja pasMHOKeHus. Haligure Maccy KyJIbTyphl
yepes: a) 30 mun; 6) 40 mun; B) 1 4; 1) 3 u; 1) 4 u; e) 6 u. ITo-
CTPOMTE COOTBETCTBYIOUINH rpaduk.

" Hocrpoiite rpadux dymxmuu (134—135).

WB4.0)y=[3"-1; 6)y=2,5M my=3Ft py=2H*=
135.2)y=[0,5*-2; 6)y=0,2%; B)y=@*""; r)y= -2~
136. Uzobpasure cxemaTuuecku rpaduk QyHKIUM:

a)y=0”5[x—2|+lx+2|; 6)y=3lx—l|+lx+3l; B)y___2|1—2|+lx+1|;

9%y 9* -1 o T W
PUUE s R et il ————.
2 +2 3 =1 4% +2
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137. Hauigure:

a) HauMeHbIllee 3HAYeHUEe QYHKIUU Y = 0,25‘/6'“"’5"“‘/5sinsx~3 :

6) HaubobIIee 3HAYCHHE QYHKIAN y = 550 2x + dcos 2x+4,

138. YerasoBUTE, CKOJBKO 00IUX TOUEK (B 3aBUCUMOCTH OT 3HaYe-
HUS IapaMeTpa a) UMeloT rpaduKy ypaBHEeHUH
2251 _gy=1- 9% ~2% y |yl + |y| = a.

JYnpaxuenus ans NOBTOpPEHMA

139. B reomerprueckoii nporpeccun by = 0,25, ¢ = 2. Haiigure b, 1 Sy

140. UccnenyiiTe Ha YETHOCTH (PYHKIIUIO:

a)y=1-cosx; 0) y = 2sin (x — 1);
sl
B) y=x+—; r) y=,/|2x|.
141. ITocTpoiiTe rpaduK HyHKIUA ¥ OIIPE/IeIATE €€ OCHOBHBIE CBOMCTBA:
a)y=x2—2x—1; 6)y=1+4x—x2;

B)y=4x2—4x+5; r)y=5x2+10x+4.

S4.NMOKA3ATEIbHbIE YPABHEHUSI U HEPABEHCTBA
{1 Vpasueune Ha3biBaETCA NOKA3AGMENbHbIM, €CNNK €ro NepeMeHHbIe
ni» BXOAAT TONILKO B NOKasartenum creneneﬁ.

IIpumeps.

9% =3, 4%+ 2571 =3, (\/3+2\/§)x —(\ls-zﬁ)x ey

Cy1iecTByeT MHOT'O BU/IOB IIOKa3aTeJbHBIX YPAaBHEHUH ¥ Pa3iny-
HBIX IOAXO0JO0B K MX pemeHuio. OCHOBHBIMU METOJAMH pelleHUsd
IIOKAa3aTeJbHbIX YPaBHEHUI ABIAIOTCH:

I. MeTox npuBeseHus 06enX yacTeil ypaBHEHUA K CTEIIEHAM C OfiU-
HAKOBBIMHM OCHOBAHUAMMU. 3

II. MeTo BBeJeHUA HOBOU ITIepeMeHHOM.

III. ®yHEKIUOHAJBHO-TPa(UUECKUA METOJ.

PaccMoTpuUM KarX/blil 13 3THX METO/OB NoApobHee.

I. Meron npuBegerus obeux yacreil ypaBHEHHA K CTENEeHAM C
OXMHAKOBBIMHM OCHOBAHMAMM IIPUMEHSAETCA B IBYUJIEHHBIX ypaBHe-
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HUAX, KOTOPBIE MOKHO CBeCTH K BUAY @' ¥= a®®, Taxue YpPaBHEHHSA

pelaloTca Ha OCHOBE MOHOTOHHOCTHM ITIOKA3aTeNbHOU PYHKINH.
Ecmua>0,a#1, 10 ypaBHEeHNA a/®= g% 4 f(x)=@(x) — paBHO-

CHJIBHBI.

: i
IIpumep 1. Pemure ypaBaeHuE: ) (5) =3g ;6) 3% =T~
PemeHue. a) [IpeacraBum npaByio 4acTh YpaBHEHU B BUe He-

X
" 27
IPaBUJILHOM ApoOm: (5) g

BaImmeM_ IIPpaByIO M JIEBYIO HaCTH YpPaBHEHHSA B BUJE CTEIIeHH C

3 3

6) Ilockonsky 7* > 0, paspenum obe uacTn ypapaeHuda 3° = 7* Ha

2x 3
2
ocHoBaHMEM 7 . [Tomyunm: (—) = (5) ,orcopa2x=-3,x=-1,5.

x

3 g
7*. Ilonryuum: 7—x =1, win (7] = 1. 3anuiuem yucio 1 B Buje cre-

7
CymiecTByIOT JBY4YJ€HHbIE YPDABHEHUA, YJIEeHBl KOTOPHIX BhI
IOKAa He MOKeTe CBECTH K CTEIEHAM C OAMHAKOBEIMY OCHOBAHUSAMHU,
B o6mem Buze NX MOKHO 3anucarts Tak: a '™ = b, rne b # a®®,
Ecnu b <0, To ypaBHeHHE PELIEHUN HE UMEeT, IOCKOJbKY I10Ka3a-
TeJbHaA (DYHKINA IPUHUMAET TOJIBKO IOJOKUATEIbHEIe 3HAUCHU .
Ecma b > 0, To ypaBHeHUE HMeeT OAHO PELIeHUe, IOCKOJIBKY IIps-
Mas y =b (b> 0) Bcerpa nepecexaer rpaduK MOKa3aTeTbHOM QYHKIIM.
Kaxk sanucars rakoe pemenue, Hanpumep ypasaenus 3* =1,5 (puc. 26),
BBI y3HAETe II03Ke.
II. MeTonom BBeeHHA HOBOM IEpeMeH-
HOM peIarTCs MHOTHE BUABI ypaBHeHu. Pac- YA
CMOTPUM pelleHre HEKOTOPHIX M3 HUX HA KOH- 1 Y= 3"
KDeTHEIX IpuMepax. 3.
IIpumep 2.Pemmure ypasHeHue: 9
g) 2% + 25771 4 95%= 2.1 9B~ 8. 1 90; -
1
6) 52— 5*=600; B) 27" +12°=2-8*. —
Pemenue. a) B nokasarene kaxjoi cre- 0]

HEHH 9TOro YPaBHEHUSA CONEPIKUTCH OAHO U TO
e Beipaskerune 5x. 0603HAYUM HAMMEHBITHH Puc. 26

B e e e e ——————

0
3 X
IeHU C OCHOBaHueM - , Torga ("7‘) =(7) ,orciona x = 0.
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nokasaresasb crernenu 6yksoii t (bx — 3 = t). Torga ypaBaenue 6yger

uMeTh BU.
git3 4 gt+2 L ot+l | ot = 120, mam

2'-2%+ 2 .22+ 2" - 21 + 2" =120.
1 BrireceM o6muit MEHOMHTENH 2 38 ckoOKH. [Tomyamnm:
g | 22+ 2%+ 2' +1) =120, nam 2' - 15 = 120. Orciona 2 =8, unn
| 2' = 23, CnenosarensHo, t = 3. ITockoabKy t = 5x — 3, T0 5x —3 =3,
orcioga x = 1,2.

Pemras Takue ypaBHeHUs, He 003aTeJIbHO BBOJUTH HOBYIO Ilepe-
MEHHYIO, 8 MOXKHO CPa3y BRIHOCUTH O0IAI MHOMKUTENb 38 CKOOKH.
, 25*-3 (23 + 22 + 24+ 1) = 120, mm 2% 3. 15 =120.
| | Orciopa 25" 3=8, 2573 =23 x=1,2.

VIMeHHO ITO3TOMY 3TOT CIOCO0 HA3BIBAIOT CNNOCOOOM BbLHECEHUSA
it o6uw,ez0 MHONCUMENS 3a CKOOKU.

i 6) ITycrs 5° = y, Torna 52* = y?. Iloacrasum y B faHHOE ypaBHe-
Hue. Uveem: y2 -y =600, mian y2 —y — 600 = 0. KopHH nocienHero
| ypaBHeHudA: Y, = —24; y, = 25 (npoBepsTe).

] Iockonbky y = 5% > 0, To Y, = —24 — mOCTOPOHHMI KOpeHb. Eciu
i y = 25, 10 5* = 25, mam 5* = 5%, CreosaTensHo, X = 2.

B) Banuurem faHHOe ypaBHeHue B Buge 3°F + 22%- 3% - 2. 2% =0,
Pasjenum Kax bl 4ieH ypaBHEHUA Ha 2%*, Monyamm:

\ 3 3x 3 x 3 x
i (5) +(§) —2=0.I'ch'rb(§) =y(y>0),'rornay3+y—2=0.
1‘

| Hocxo.ubxyy3+y—2=y3—1+y-1=(y—1)(y2+y+2),'ro
‘ ypaBHEHHE y3 + y — 2 =0 umeer oxuH KopeHs y = 1. CnenosaresbHO,

| I 3\* 3\* 3 0
Il P =1, wim 32 =32 ,orciona x=0.

.|

‘ III. ®yskunonanbHO-rpaMIecKHi MeTO COCTOMUT B CIeyIO-
‘ ' mewM: 1) ¢ momompio mocTpoeHus rpadukos (uim myTém noxbopa)
| | HaXOJAT OJJMH KOPEeHb YPaBHEHUs; 2) JOKA3BIBAIOT, YTO APYTUX KOP-

|| Hell ypaBHeHMe He HMeeT.

| IIpumep 3.Pemmure ypasuenue: a) 1,5° =1+ 0,5%.

) Pemenue. 'padpuveckn uiau MeTogom npob ybexpaemcs, 410

x =1 — xopens ypasHenud. [Tockonbky y = 0,5*— Bospacraomas
J dyuknua, Tak kak 1,5 > 1, ay =1 + 0,5 — y6eisaromasn (0,5 < 1),
ﬂ TO APYTUX KOPHe! ypaBHEHHE HE HMEeT.







