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ONEeMEHTbI TEOPUN MHOXECTB

1. ObbeanHEHNE MHOXECTB:
xeAUB < xeAvxeB A

2. [lepeceyeHne MHOXECTB:
xeANB&e xedAArxeB
3. PasHOCTb MHOXECTB:

xeA\B&oxeAAnxe B

4. [lonornHeHne MHOXecTBa B
OpPYyromMm MHOXeCTBE:

xeC, B BcAxeAnxgB



CTaHOapTHble MHOXECTBA

N={1,2,3, ...} — HATypa/IbHbIE YHCJIA

Z={N,N ,0} — ueable yucjia

P=1 i , e me Z , neN,- B3aMMHO IPOCTHIC} — PALIMOHAJIbHbIE YHCJIA
(K(;ZHCIIHBIG WA IEPUOANYECKHUE ACCITUUHBIC IPOOH)

( — uppanuoHAJIbHbIE Yncja (0OECKOHEUHBIC HEEPUOINIYCCKUE
JAECSATUYHBIC IPOOH)

R={P 0} — nelcTBUTEJbHbIC YUCJIA.

X <R - COOCTBEHHBIE TOUKH;
—00, 100, 00 - HECOOCTBECHHBIC TOUKH.

Buabl npoMeKyTKOB:
[asb] - oTpe3ok

(a;b) - uaTEpBaN
[a;b),(a;b] - moxyuHTEpBa.



AOCOIIOTHAS BEJIMYKMHA (MOAYJIb)

NENCTBUTEIIBLHOIO YHCa
x, eciu x>0,
x| =

—x, eciu x<0
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OKpECTHOCTh TOYKHU
X, €R

E-OKPCCTHOCTBIO TOYKH Xo HA3bBIBACTCA MHOKCCTBO TOYCK X,
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beHKLI,I/IOHaJ'IbHaFI 3adBNCNMOCTb

KAXK/[OMY anemenmy muoorcecmea A cmasumcesi 8
coomeemcmeue EJUHCTBEHHDBIU snemenm muoxcecmsa B



3ajaHue (PyHKIIMOHAJILHON 3aBUCUMOCTH MEKIY
YUCJIOBBIMU MHOKECTBAMU

X, Y-4HCJIOBBIC MHOXKECTBA

xeX , yeY

fr Xy Y= flx) y=f(x)

D(1), E(f)




Cnocobbl 3agaHnsa pyHKLNK
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CeouncTtBa PyHKLUN

* MOHOTOHHOCTb
Vx,x,eD(f):x, >x,= f(x)= f(x,)
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yAl * Nepnoany4HOCTb
g\ (}[ Nl AT >0: f(x+T) = f(x)
* OrPaHNYEHHOCTb AT
IM eR: f(x)<M »
IM eR: f(x)>M ~Z e
#t N / |
M e R:|f(x)| <M ot




e YeTHOCTb / HEYETHOCTb

f(=x)=f(x)
L= e
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ObpaTtHas doyHKLNA

f:X>Y
Rty s e )

-

Jieher: iy 6

x=y
=

z=2p-4
Yi=inx

z(t) =t -2,



CnoxHas doyHKUNSA

f:X->Y
g-f: X —>7Z - xommosunus oToOpaskeHuit
g:Y >7
y=fx)=x" o
z=g(f(x))=sin x
z=g(y)=sm y

yZIIlSiIl)C y:(5x2+3)4

1 sin? x
Yy = arccos— y=4
X



OCHOBHbIe 3arnieMeHTapHble DYHKLNM

o JluHeviHas QyHKUUA y=kx+b
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y=1/x
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Iloka3zarejabHass QyHKIUA

uy=ax
a=1
a=10

a=2

X
Y. =4
¥
B
y=(1/17)
5..
y=a",0<a <l
y=(1/2) 47




Jlorapupmuueckas pynkuus y =log x
x>0, a>0 a#l

y=log,x
31 O<a<




Tpuronomerpuyeckne GQyHKIUM M 00paTHbIC K HUM

2 y=sinx 2 y=rosx
1 ' ¥ |
ST 2 2 27 ; ! s
: -1 -1 :
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: : : y=arcsinx -?
; ] L y=tgx :
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AnemMeHTapHble (hyHKUUn

- MOCTPOCHBI U3 OCHOBHBIX JJIEMCHTAPHBIX (DYHKIIHI
C IIOMOIIILI0 KOHEUHOTO YK CJa alre0pandecKux
NEUCTBUU U/ MJIA KOHEYHOTO YUCJIa
ornepaluii 00pa3oBaHUs CI0XKHON PYHKIIMHU

Asnredpanydeckue
- KOHEYHOE YUCIOo
anrebpanyeckmnx
OencTBun (MOSIMHOM,
OpobHo-paunoHanbHas pyHKUmMS,
nppaunoHanbHas QyHKLUUS)

TpaHCUEHIEHTHBIE
(nokasarenbHagq,
norapndomunyeckas,
TPUFOHOMETPUYECKME
n obpaTHble
TPUrOHOMETPUYECKME

doyHKLUNN)




IIpeoOpa3oBanusa rpapukoB PyHKIMH

y=—f(x) -cuMMETpHIHOE OTOOpaKCHHE OTHOCUTEIBHO ocHu Ox.
y=/f(—Xx) - CUMMETPHUUYHOE OTOOpaKeHHUE OTHOCUTEIBbHO ocu Oy.
y= f(xtq) - HapPAICIBHBIN IEPEHOC HA @ BICBO/ BIPABO.
y=fix)ta - TApaUICIbHEII EPEHOC Ha a BBEpX/ BHU3.

y=k- f{x) - PacTsKEHHE (w1 k>1) /cxarne (s 0<k<l1)

B K pa3 B110JIb ocu Oy.

y=flk-x) - DPacTKeHue (mrs 0<k<1) /cxkatue (uist k>1)
B K pa3 BAoJyib ocu Okx.

TR ‘ fix )‘ - yacTh rpaduka, pacnoyiokeHHas Hmxe ocu OX,
OTOOpaXXaeTcs CAMMETPUYHO OTHOCUTEIBHO ocu Ox,
OCTaJIbHas 4YacTh rpadrka HE U3MEHSECTCS.

- YacTh rpaduka, pacnoyio;KeHHas B IIpaBoit
MOTYIIJIOCKOCTH

y=f(x)

KOIIUPYETCS B JIEBYIO MOITYIIIOCKOCTb.



Bonpockl kK ceMuHapy

Monynbs JIEUCTBUTENBHOTO uunciaa. (CBOWCTBA MOMIYJIS.
PellreHre HepaBEHCTB BHJIA ’ f(x)’ <a, f(x)‘ >aq.

OKpECTHOCTH TOUKH.

[lonsstue @ynkuuu. OOnacTe onpeaciaeHus, o00JacTh
3HadeHui ¢yHkuu. O0pa3 u npoodpas. CrnocoOkl 3aaaHus
¢yakuun. I'papux dyHkiuu. SABHas U HesABHasA (DYHKIMH.
Kommozunms ¢ynkmui. OOpatHas Qysknusa. CBoucTBa
(YHKIMH: MOHOTOHHOCTh, OIPAaHUMYEHHOCTh, YETHOCTb,
NEePUOUYHOCTb.

OCHOBHBIE D3JIEMEHTapHble (YHKIWW, HUX CBOHUCTBA W
rpadukm.

DJIEMEHTapHbIC (PYHKIIUH, UX KJIACCU(UKALIUSI.
[IpeoOpazoBanus rpadukoB (YHKIMH.




