Jleknms: IlonssTue pynkuun. OCHOBHBIE CBOMCTBA (yHKIIUH.
IIpenonaBarenn: I'opsiueBa A.O.

O.: IIpaBuno (3aKOH) COOTBETCTBUS MEXAY MHOXecTBaMH X M Y, MO KOTOPOMY JUIS
KaXKIO0r0 3JI€MEeHTa U3 MHOXeCcTBa X MOXHO HalWTH OJIMH U TOJBKO OJUH 2JIEMEHT U3 MHOXKECTBA
Y, Ha3bIBacTCs (PyHKIHUEH.

OYHKIMSA CYUTACTCS 33JIaHHOM, €CIIH:

- 3amana obnacte onpeneneHus Gyaxun X ;

- 3a71aHa 00acTh 3HaYeHUuH QyHKIHH Y

- M3BECTHO IPAaBMUJIO (3aKOH) COOTBETCTBUS, MPUYEM TAKOE, YTO IS KaKJOTO 3HAYCHMUS
apryMeHTa MOKET ObITh HalJIeHO TOJBKO OJHO 3HayeHHe QYHKIMH. OTO TpebOoBaHUE
OJTHO3HAYHOCTH (DYHKIIMH SBISIETCS 00S3aTEIIbHBIM.

O.: MuoxectBo X BCE€X JONYCTUMBIX JEUCTBUTEJbHBIX 3HAYCHWI aprymMeHTax, Mpu
KoTophIX GyHKIMS Y = f (X) onpeseneHa, Ha3pIBaeTCs 00J1acThIO onpeieieHusi GyHKINH.

MHuosecTBO Y BCceX JeWCTBUTEIbHBIX 3HAUCHUH Y, KOTOpPbIE MPUHUMAET (PYHKIIMS, HA3bIBACTCS
00J1acTHI0 3HAYECHNH PyHKIMH.

IIpunmepu. y=xF+1, obnacTtt oopemenesnd QYHKEIHHE — 00 <X <400,
oburacTe sHadeHHA dyHEIHE — 00 <)y <400

¥y=%¥x—-5, obnacte onpenencHEA QYHKUHE: X = 5,
obnacTt sHagenufd dyaxnuu: y= 0.

y=-— . obmacTt onpenencHud dyHEOHE X =4,
|x—4] obnacTh sHadeHHA QYHETHE ¥ = 0

PaccmoTpuM HekoTOpbIe CIOCOOBI 3a1aHus (PYHKLUH.

Tabanunblil c1ocod. J[0BOJIBHO paclipOCTPaHEHHBIH, 3aKJII0OUAETCs B 3alaHUU TaOJIULIbI
OTJEJIbHBIX 3HAUYEHUM apryMeHTa M COOTBETCTBYIOIIUX MM 3HadeHuM (yHkuuu. Takoil crocod
3a1aHust QYHKIIUN TPUMEHSETCS B TOM CiIydae, Korjaa o0JIacTh onpeaesneHus: GyHKINU SBISIETCS
JUCKPETHBIM KOHEUYHBIM MHO>KECTBOM.

I'padpuuecknii cnocod. I'papukom ¢yHknuu y = f(X) Ha3bIBaeTCs MHOMKECTBO BCEX

TOYEK IJIOCKOCTH, KOOPANHATBI KOTOPBIX YOBJIETBOPSIIOT JaHHOMY YPAaBHEHUIO.
I'paduueckuit criocod 3amaHust QyHKIMM HE BCErJa JaeT BO3MOXHOCTh TOYHO OIPEAEIUTH
YUCJICHHbIE 3HaYeHUs apryMeHTa. OJHaKo OH MMeeT 0OJbIIoe MPEUMYIIECTBO Nepea ApyTUMU
crocobaMu - HarjggHOCTh. B TexHHKe M (U3MKe 4acTo MONIb3YIOTCS IpadUyecKuM CrIocodooM
3aaHus (1)IYHKLII/II/I, npuyeM rpaguk ObIBaeT €IMHCTBEHHO JOCTYIHBIM JJISl 3TOTO CIIOCOOOM.
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AHajuTHYeckuii cmocod. Yame Bcero 3akoH, YCTAHABJIMBAIOUIUN CBSI3b MEXIY
apryMeHToM u (yHKIHEH, 3amaercs nmocpeactsoM ¢opmyi. Takol crocod 3amaHusi GyHKIHH
HA3bIBACTCA aHAJTUTUYCCKUM.

OTOT cmoco0 AaeT BO3MOKHOCTh MO Ka)XJIOMy YHUCICHHOMY 3HAYEHHIO apryMeHTa X HaWTh
COOTBETCTBYIOIICE €My YHCICHHOE 3HAaUeHUE (QYHKIIUN Y TOYHO WUJTU C HEKOTOPOH TOUYHOCTBIO.



CaoBecHblil c10c006. ITOT crI0co0 COCTOUT B TOM, UTO (DYHKIIMOHAJIbHAS 3aBUCHMOCTD
BBIPA)KAETCsl CIIOBAMH.
[Mpumep 1: ¢pynkmus E(x) — umemas gacth umcna X. Boobmie uepes E(x) = [x] oOo3Hauaror
HauOoJIbIIIee U3 LEJIbIX YHCell, KOTOpPOe HE MPEeBbIaeT X. MIHbIMM ciioBamu, eciu X =1 + g, TAe r
— IIeJI0€ YHUCII0 (MOKET OBITh M OTPHUIATENBHBIM) U ( MpHUHAIISKUT uHTepBaly [0; 1), To [x] =
r. ®ynkmus E(x) = [X] mocTosiHHA Ha MpoMexyTKe [r; r+1) 1 Ha HeM [X] =T.
[Tpumep 2: pyaxmus y = {x} — apoOnas wacth yncna. Tounee y ={x} = x - [x], rme [x] —
1eJs1as 4acTh yucia X. OT1a QyHKIMsS onpeaeaeHa 11 Beex X. Eciu X — npou3BoabHOE YUCIIo, TO
IIPEJICTaBUB €ro B BuAE X =1 + q ( r = [X]), [/Ie r — I1IeJI0€ YNCIIO U q JEKUT B uHTepBane [0; 1),
moJy4uM {X} =1+ q - r=q
OCHOBHBIMU HEJOCTAaTKaMH CIIOBECHOTO CII0c00a 3afaHus (GyHKLIUU SIBISIOTCS HEBO3MOKHOCTh
BBIUUCIICHUS] 3HAu€HUH (YHKIMM NPU IMPOU3BOJILHOM 3HAYEHMHM apryMeHTa M OTCYTCTBHE
HarJsIIHOCTH. [ J1aBHOE MPEUMYIIECTBO KE 3aKJII0YAeTCs B BOBMOXKHOCTH 33aHUs TeX (DYHKIIHIA,
KOTOpbIE HE YJAETCs BBIPA3UTh aHAIUTHYECKH.

OcHoBHbIE cBOIiCTBA (PYHKIMH.

1. YeTHOCTb ¥ HEYETHOCTh

@yHKIMS Ha3bIBACTCS Y€THOM, €CIIU
— 065acThb onpeneneHus GyHKIUU CUMMETPUYHA OTHOCUTENIBHO HYJIS,
— Juist JIr00oro X u3 obsactu onpexaenenus f(-x) = f(x).
I'paduix yeTHON QYHKIIUN CHUMMETPUYEH OTHOCUTENBHO ocu Oy

@yHKIYA Ha3bIBACTCS HEYETHOM, €CIIN
— 06nacTh onpeneneHus GyHKIUU CHMMETPUYHA OTHOCUTENIBHO HYJIS,
— Jutst 1F000T0 X M3 obnactu onpenenenus f(-x) = —f(x).
I'padux HeueTHOM (PYHKIIMM CUMMETPUYEH OTHOCUTEIBHO Hayajla KOOpAMHAT.
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2. [1epnoAMYHOCTD.

Oyukuust f(X) Ha3pIBaeTcs mepuoAauydeckoi ¢ mepuogoM T, ecnm ans dar000ro X U3
obnactu onpexaenenus f(x) = f(x+T) = f(x-T).
['paduk mepuoamueckoit PyHKIMHU COCTOUT U3 HEOTPAHUYEHHO MOBTOPSIOUINXCS OJUHAKOBBIX
(bparMeHTOB.

3. MOHOTOHHOCTb (BO3pacTaHue, yObIBaHHE).

Oyukuus f(x) Bo3pacraer Ha MHOXectBe P , ecnm s moObix x1 u X2 w3 3TOrO
MHO>KECTBA, TaKHX, 4TO X1 < X2 BBIMOIHEHO HepaBeHCTBO f(x1)< f(x2).

Oyukuus f(x) yoObiBaeTr Ha MHOXecTBe P , ecnmm g moObix x1 m X2 U3 3TOrO
MHO>KECTBA, TaKUX, 4TO X1 < X2 BBIMOJIIHEHO HepaBeHCTBO f(x1) > f(x2).

4, DKCTPEMYMBI

Touka Xmax Ha3bIBaeTCs TOYKOM Makcumyma QyHkuuu f(X) , ecnu sl BceX X U3
HEKOTOPOU OKPECTHOCTH XMax , BBIMIOJHEHO HepaBeHCTBO f(X)< f(Xmax).
3nauenue Ymax = f(Xmax) Ha3pIBaeTCI MAKCUMYMOM 3TOH (DyHKITHH.
Xmax — To4Ka MaKCUMyma
Ymax — MakcCuMym




Touka Xmin Ha3bIBaeTCsl TOUKOW MMHHMMYMa ¢yHkuuu f(X) , ecnium A Bcex X W3
HEKOTOPOU OKPECTHOCTH Xmin , BBITIOJHEHO HepaBeHCTBO f(x) f(Xmin).
3navyenue Y min=f(Xmin) Ha3bIBa€TCSI MUHUMYMOM 3TOH (QPYHKITUH.
Xmin — Touka MUHUMYMa
Ymin — MUHEMYM
Xmin, Xmax — TOYKH SKCTpeMyMa
Ymin, Ymax — 5KCTpeMyMHI.
5. Hynu dynkimmn
Hynem ¢ynkuuu y = f(x) Ha3piBaeTcsi Takoe 3HAYCHHE apryMEHTa X , IPU KOTOPOM (DYHKIIHS
obparmraetcst B HyJb: f(x) = 0.
6. OrpaHUYCHHOCTD.
@DyHKIUSA Ha3bIBACTCSI OTPAHUYEHHOM, €CIIM CYLIECTBYET TAKO€ IOJ0XKHUTEIbHOE YUCIIO
M, uto |f ( X )| M a7 Bcex 3HaUCHUH X .
Ecnu Takoro uucia He cyniecTByeT, To QyHKIMS - HEOTpAHUYEHHAsI.
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3ananus (BLINOJHUTEL VCTHO):
1. I'paduk kaxoii u3 pyHkiuii ©300pakeH HA PUCYHKe a)?
x &

1) y=6x; 2) y=6x° ; 3) y= 6, 4) y= %
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2. Ykaxure HyJu pyHkuum (puc. 0):

1) -4;-2;,2;4; 2) -4;-2,0;2;4; 3) (0;4)

4) pynkuusa He UMeeT Hylel

3.HaiiguTte Bce 3HA4YeHUs X, IPH KOTOPLIX GyHKINS NPHHUMAET MOJI0KHTEJIbHbIE

3HAYeHus (pucC. B):
1) (0:1); 2) (1;1); 3) (Oi+e=);  4)(-=2,0)



A 4

4. HaiinuTe Bce 3HAYEHHS X, IPH KOTOPHIX (PYHKIUSI MPUHUMAET HEMOJI0KUTEIbHbIE
3HaveHus (puc. r):

1) (-00:0; 2) (-00;-2] U [2;40); 3) [-2:2]; 4) [-2,0]

5. Haiinure Bce 3HAYEHMS X, IPH KOTOPBIX (PYHKIUS NPUHUMAET OTPULATEIbHbIE
3HAYeHus (puc. a):

D) (-2:0); 2) [6:6]; 3) (-22:0); 4) (-+:0) U (0;+20)
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6. HaiinuTe Bce 3HaUeHHS X, IPH KOTOPHIX (PYHKIUS MPUHUMAET HEOTPULIATEIbHbIE
3HaYeHus (puc. e):

1) [0;+20); 2) (-50;0) Y (0;+0); 3) (-e01+0); 4) 0.

7. Haiinure HanOoJsib1Iee 3HAYCHHE PYHKIUH (PHC. 3).

1) -6; 2) 0; 3) 9; 4) 10.

8. Haiiqure HanboJibee 3HaYeHne QyHKIUU HA oTpe3ke [-1;1] (puc. n).

1)-1

2) 3

3)5

4) 6
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9. [Ipu kakux 3HaYeHUsIX aprymenTa y<0 (puc. K)?

1) [-4;0); 2) (-3;0); 3) (-3;1); 4) (0;1)

“‘,
Y
4
\ A
Vol 2
1 N |0 b b
LI/ :
-4
4
K) )

10. Ipyn kakuX 3HAYEHHUAX X 3HAYEHHE (PYHKIUH IOJI0KUTEIbHO (pHC. J1)?
D LYY E); 2)07); 3) (55-1) H(L5); 4) (1)

11. Yxkaxure o0acThb onpenesneHusi pyHkuuu (puc. M) .

D[4 2)[-41] 3)[-45]; 4)[1;5]
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12. YkaskuTe MHOKeCTBO 3HAYeHUI (PYHKIUH (PHC. H).
1) [-5:71; 2) [-4:6]; 3) [-4:5]; 4) [-0;5].



13. Yxkaxute rpauk Bo3pacrawmeil GyHKIUH.
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14.CKo01bK0 MPOMEKYTKOB BO3pACTaHUA UMeeT (PYHKIMS, rPadUuK KOTOPOii M300pakeH Ha
pUCyHKe (puc. 0)?

1)4; 2)3;, 3)2; 4)1
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15. CkoJbKO NPOMEKYTKOB YObIBAHUA MMeeT (PyHKIUs, TPaQUK KOTOPOil H300paskeH Ha
pUCYHKe (puc. m)?

11; 2)2; 3)3 4)4.

16. Ha kakoM 13 pUCYHKOB M300paxeH rpadpuk kpaapaTtu4Hoil pynkuun? I'mnepdonaa?
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17. Yxaxure pyHkumio, rpaguk KOTOpoii n300pakeH Ha pucyHKe (Puc. p).
1) y=2x; 2) y=x+2; 3) y=2x+2; 4) y=-2X
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19. Ykaxure pyHKumio, rpag)uk KOTOPOil OTCYTCTBYeT HA PUCYHKe (PHC. €).
1) y=x+4; 2) y=-x+4; 3) y=-x-4; 4) y=x-4



