CocraBbTe TA0JAMIY
[HOCJIeA0BATEJIBHOI0 PACHINPEHUS
HOHATHS CTEIEHU U M3YUYCHUS
COOTBETCTBYIOUIUX CJIyYaeB
CTENEeHHOU (PYHKIIUM B OCHOBHOHU M
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AJITEBPA MEP3JISIK, IOJIOHCKUIA, IKUP

Ha3blBawOT CamMo 3TO
yumcno.

Knacc | NoHATHE OnpegenexHuve DOYHKUMA W eé rpaduk CeomcTBa
CTENeHu
7 CreneHbc 1) CreneHbto - 1. AnAa nrwoborourcnaa v awbbix
HaTypanbHbl | 4ucaa 3 c HaTypanbHbIX YMCEA MU N
M HaTypanbHbIM cnpasejivBo PaBeHCTBO:
nokasarene nokKasarenem n, am - qh = gmtn
M. bonbmm 1, 2. AnAa noboroumcnaa, OTAMUYHOIO
Ha3bIBaKOT OT HYNA, M N0ObIX HATYPaNbHbIX
npou3seneHue n YMCesn m M N TaKKX, YTO M>n,
MHOMHUTENEH, KaXKOblK cnpasejivBo PaBEeHCTBO:
M3 KOTOpPbIX PaBeH a. amgt = g™ "m
2) CreneHbio 3. OnAa nwoborouncnaa n nbbix
ynecna a c HaTypanbHbIX YMCEA MU N
nokasarenem 1 cnpaseiivBo paBeHCTBO:

(am)n = g™Mmn
4. Ona nwobbixuncenawm b m arwoboro
HaTypanbHOro YMCNan cNpasesimBeo

paBeHCTBO;
(ab)? = a”b™




CreneHbc Onanwborouncna a, He 1. y= L3 + CBOWCTBO

Lenbim PaBHOIO HY/IO, M 4 5. Ona nbbix a0 v b20 n aroboro
oTpULaTeNb | HaTypanbHOrouMcaan: KT LLeN0ro N BbINOAHAGTCA paBEHCTBO:
HbIM i L . Zo. ah
nokasarene a’t ’ (E) ~pn

M. :
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O6nacTb onpeaeneHus Bce yucna, kpome O
O6nacTb 3Ha4YeHuH | Bce 4yucna, kpome O
MpaduK ; M'nepbona

~ Hynb ®yHKUMM (3HaYEHWe apryMeHTa,

NPX KOTOPOM 3HaueHne GpyHKuuu pasHo O) He cywecvayer

Ha4yano KoopauHaT ABNAeTCA UeHTPOM

CsoucTBo rpaduxa CUMMETPUU runepbonbl




y=x
O6nacTtb onpeaeneHus Bce yucna
r Y
O6nacTb 3Ha4eHWn * Bce HeoTpuuaTenbHble Yucna
Mpaduk 1 Napa6ona

Hynb QyHKUMMK (3HAYEHUE apryMenTa,

[IPK KOTOPOM 3HaueHue GyHKLUMKM paBHo 0) x=0

Ocb opavMHaT ABNAETCHA OCblO

CsoicTso rpaduka CMMMETPUM Napatons!




106n1acTL OnpeaeneHms b

MHOXECTBO HeoTpULaTEeNbHbIX Yucen

‘06nacTb 3HaueHui

MHOXECTBO HEOTPULLATENbHBIX YUCEN

Bersb napabonbl

iHynb GYHKUUKM (3HaveHue aprymeHTa, npu
j_KOTopom 3HayeHune GyHKUUU PaBHO 0)

x=0

CpaBHeHue 3Ha4YeHni GyHKUMHU

BonbWweMy 3Ha4YeHUIO aprymeHTa
cooTBeTcTBYeT 60onblee 3HaYeHue

OYHKUMH




9 KBagpatuvuH | OYHKUMIO, KOTOPYIO y=ax’+bx+c
aAa MOKHO 33aTb
GyHKUMAR, dopmynor Buaa
eérpapukm |y =ax?+ bx+c,roe
CBOMCTBa. X- He3aBMcMman
nepemeHHasn, a,bmc—
HEeKOoTOpble uncna,
npuvuyem a0, Ha3blBaOT
KB3APaTUUHOM.

O6nacTtb ' '
DOYHKUMU Y
YHKLUSA onpegeneHys O6nactb 3Ha4YeHun paduk

ol - PIW = WS 1 - weidyy ! oL s »

R TSN T Y

Ecnn & # 0, T0 (—eo; 40); ecnu
y=kx+b (—o0; +e0) k = 0, TO 06nacTb 3HaYeHMi MNpamas
COCTOUT U3 OAHOro Yyucna b

k

Y= R#E0 | (=o0; 0) U (0; +00) (—oo; 0) U (0; +<0) MMnep6ona

y=x* (—o0; +o0) [0; +o0) Napa6ona
Z{;:

Jx [0; +o0) [0; +o0) e
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CreneHHan
YHKUMA C
HaTypanbHbl
M
nokasarene
M.
CreneHHasn
$YyHKUMA C
uenbim
nokasarene
M.

y=xuy=x%3TM
GYHKUMM ABAAKOTCA
YaCTHbIMM CAYYAAMM
GyHKUMM Y = X, ne N,
KOTOPYHO Ha3blBaKOT
cTeneHHoM GYHKUMEN ¢
HaTypasbHbIM
nokKasaTtenem.
DYHKUMIO, KOTOPYIO
MOKHO 334aTb
dbopmynony = x®, ne
Z, Ha3bIBaKOT CTENEeHHOM
PYHKUMEN C Lenbim
noKasaTenem.

g =
2.

n=2k
n=2k+1




Anreopa Anumos, Kojsrun, TkaueBa

Knacc | lNoHATHE OnpepenexHve DYHKUMA W eé rpadpuK CsoiicrBa
CTEeneHu
7 CreneHbc 1) CreneHbto - 1. Ana nrwoborouncnaa m awbbix
HaTypanbHbl | 4Mcaa a c HaTypanbHbIX YUMCeA MU N
M HaTypasbHbIM cnpasefivBo paBeHCTBO:
nokasarene nokasarenem n, a™ - qh = g™mtn
M. 6onbwmm 1 1 2. AnAa nroborouncna a, OT/IMYUHOIO
HasblBalOT OT HYAA, M N0ObIX HATYPaNbHbIX
npoussefeHue n YMCesn m M N TAKKX, YTO M=>n,

MHOMKUTENEH, KaXKablH
M3 KOTOpPbIX PaBeH a.

2) CreneHbto
yucna a C
nokKka3sarenem 1

Ha3blBalOT C€amo 3TO
uyuncno.

3) B BblpaxKeHuM
a™ YncNo a HasbiBaoT
OCHOBaHWEM CTENEeHM,

Uncno n  Ha3dblBawT
nora3aresnem
creneHM.

crnpase/IMBO PaBeHCTBO:
aMeqh = gMm—n
3. Ona nwoborouncnaa v Abbix
HaTypafabHbIX UMCEA MK N
cnpase/IMBO PaBEHCTBO:

(am)n = g™mn
4. Ona nobbixuncenawu b v arwboro
HaTypanbHOro YMCcAa n CNpaBe/IMBo
paBeHCTBO:

(ab)?=a™b™
5. MNpwv BO3BEAEHWM B CTENEHDb
Apobwu B 3Ty cTeneHb BO3BOJATCA
YUCAWUTEb M 3HAMEHAaTeNb.

@y, _ @
(b) = b#0.




KBappatuuH
aa GyHKUMA.

DYyHKUMA BUA3

y = ax®+ bx +c, roe
a,b v c—33paHHbIE
OerCTBUTENbHDbIe YNCA3,
az0,x—
LEeUCTBUTENbHAA
nepemMeHHas,
Ha3blBaeTcA
KB3ApPaTUUHOWM
byHKUMEN.

Npadpuk GyHKUMHK

y = ax? npu mobom
a#0 Tak¥e Ha3bIBaKOT
napabono#. MNpwu a>0
BeTBu napabonbl
HanpasAeHbl BBEpPX, 3
npu a<0 -0 BHKU3.

1. MNonoxurenbHo Npux#0 1 paBHoO
Hynto npu x=0.

2. CMMMeTpHUYeH OTHOCUTENIbHO OCH
opAuHaT.

3. Npwu x=0 6onbluemy 3HaUEHMIO X
cooTBeTcTByeT boabluee 3HaUeHuey,
1 HaoboporT.




CreneHbcC

1.Ecnnaz0umn—

1. a"am™=a™**™

Luenbm HaTypanbHoe u;lcno,To 2. at:am=q"-™
nokasarene -
A= = 3. (an)m = g™
M. a
2. Ecam az0, 0 a® = 1. 4. (ab)"=a™"b"
Apn(bMeT"q 3. ApMCbMETM‘-IeCKHM n
- n
e CKUI KOPHEM HaTypanbHOM 5. [E] =2_
n
KOPEeHb cTeneHmnMnz2ums3 b b
HaTypanbHo | HEOTPpWLAETE/IbHOIO OnAa aprdmeTryeckoro KOpHa:
v . | yucna a Ha3bIBaeTCA
M cTeneHu uvcna 1. Yab="a" /5
HeoTpHLaTeNbHoe =
uMCno, N-A CTENEHb 2. »[% — _\/_“__
KOTOpPOro b Vo
poro pasHa a.
3. (Va)»="Yam
4. V¥a=""la
CreneHbc Ecau n- HaTypanbHoe 1. aPa%9=aP*9
aUuMOHaNbH | YUCNo, n=2, m- uenoe
fe R 2. a?:a%=qP 1
biM UMCNO M YaCTHOE —
n
NoKasaTene | gppaotcauenbim 3. (@”)9=at
M.
UMCaoMm, To Npu a=0 4. (ab)? = aPbP?
cnpasegnvBeo P
paBeHCTBO 5. [a]| = ¢2
b bP
n m
a™ = an
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CreneHHan
GYHKUMA.

5

OyHKumMA y=f(x),
onpeneneHHaA Ha
MHO}ecTBe X,
HasblBaeTcA
OrpaHUYeHHOW CHU3Y Ha
MHO¥ecTBe X, ecnu
cywecrsyet uncno G
Takoe,uto ana awboro
XEX BbINONHACTCA
HepaseHcrBo f(x) =C; .
OyHrumA y=f(x),
onpefeneHHaA Ha
MHOecTBe X,
Ha3bIBaeTcA
OrpaHWYeHHOW CBepXY Ha
MHOKecTBe X, ecnu
cywecreyet umeno G,
Takoe,uto ana nwboro
XEX BbINOAHAGTCA
HepaseHcTBO f(x) £C,.
OYHKUMIO,
OrpaHUYEHHYIO M CBEPXY,
M CHU3Y HAa MHOMecTBe X,
Ha3bIBaKOT OrPaHUYEHHOM
Ha 3TOM MHOKecCTBe.

Yy=X
=X

1
y ==




1. TMokazareas p = 2n — YETHOC HATYPAALHOE WHEAO.
B a1oM caytac crencnnas QYHKIMA Y = X°7, rae n —
HATYPAIbHOe qKcero, 00aa8eT CAeay oMMy CoolcTBaMM:

- O0JACTL OUpeseSeHs — BCe AACTBHTENbLHLIC
yncna, T. €. MRoxecrTno R;

— MHOMECTBO JHAUCHMA — HEOTPHUIATEALHLIE HMC-
aAa, T.e. y=0;

— (QYHKOMA Y = X" qiéTHAN, TAK KAK (-x)*" =x
— Qyuruus spagercna yOmsawouell Ha npoMexyrxe
x % 0 u poapacrameit na npoMexyTre x 2 0;

— OYNKUKA OrpAMMMENnA CHIIY;

— (PYRKIHA OpPHHUMAST HAHNMCHBLIUEGE 3IHAYEHHE
y=0npn x =0,

2n,
’

2. Nloxazareas p=2n — 1 — HewdTHOE HATYPAALHOE
uncao.

B sron cayuae crenenmas dyuxmus y=x""' rge
n — HATYPATBHOE uucao, obxajaer caeayOmEMH
cnoiicTnamu:

— obJacTs onpeaenenus — muoxecrso R;

— MHOMKECTBO JHavenuit — MuOMmecTRO R;

— dynruus y = x2" "' geudrnan, rax kak (-x)** ' =
=—12' l:

— GyukuRa ARTRETCA BOIPACTAIOMEN Ha BCel ACH-
croureannoit ocu;

— QYAKNAS He ABASETCA OTPAHMYeHHOM;

— GyAxnus He npuumMaeT Hu unanboanmero, HR
HAMMEHLLUCIO JHAMCHMA.




3. Horasareas p = -2n, rae n — HATYPAARMOE WHCIO0.
B aToM cayuae CTONOHMAR (PYMKUMA Y = X °" = '_le

X
obaazaer caeayomuMy cpoficTramu:

— ofnacTh ONpPCACACHHA — MHOMecTBO R, xpome

x=0;
— MHOMKECTBO JIHAYEHMI — NONOKHTeABHLIEC 4MeIa
y>0;
DYHRIHA y = 1 METHAH, TAK KaK ] ==l
e - * —~ »
xza (_x,tu xz-

— QYUKINA SABAAETCH DOIPACTAMLUIS HA DpoMe-
wyTKe ¥ < 0 u yOmsawowelt #a npoMexkyrre x > 0;
— YHKUHA OrpanNYcIIa CHHU3Y;

— (IYHKuMA He¢ npuHMaer upr panGoaniuero, i

HEMMEHBLIIErO JHANEHMHA,
4. Ilorasareas p=-(2n-1), rie n — HATYpPaaALHOE

UMCI0.

B oroM cayuse crememmas ¢ymkmmay=x -V =

- 2:-1' rae n € N, obaapaer caeaywomuMi cpofcr-
X

DOAMIL:

— obnacts onpepenenma — Muomecrso R, xpome

x=0;
— MHOMECTBO aHAHMEHWH — muomecTno R, kKpome
y=0;
T | y 1 =
— QyUKUMN y= T HOYETHAS, TAK KUK (T;"—.l-
= - 1 —
12- -3 7

— (hynxuus asanerca yOmparmedt na npoMeKyT-
Kax x<0n x>0;

— QyRKums we npuuumacr uu xaubosasmero, nH
HAMMEHLIIEIO JHAYEHRM.




5% Iloxaszareyis p — MOJOKMTEABHOE ACHCTBHUTONL-
HOE HeueJa0oe Mcao.
B arom cayuae ¢ynxkuusa y = x” olaagaer caeaywo-
IIHMI CBOICTRAMM:

— o0nacTy OnpeeneHHs — MHOMCCTDO HEOTPHIA-
TEALNLIX yucea x = 0;

— MHOMRCOCTRO JIHAYEHNH — MHOMECTRO HEOTPHIA-
TCABHMX uncen y = 0;

— (YHKIHA ABAACTCA BO3PACTANIEH HA NPOMEKYT-
ke x » 0;

— (OyHIUMS He SABAASTCH MM YETHON, M HCYéTHON;
— QYEKIOHA OrpaRHYeHa CHU3Y;

— QYHKNHA NPHHUMACT HANMCHLITES JIHAYEHHC

y=0nmpu x=0. 6*. lloxasaress p — OTPMUATEALHOC AellCTHMTEALHOE

HCUEI0e THCERO,
B oroM cayuae pysrunn y =« x? obaagaer caegyouin-
MK cBOICTBRAMM:

— obNacTs onpeeIeHUA — MHOMKECTRO 110J0MHTEAL-

nutx twuicen x > 0;
— MHOMECTBO sHavenufil — MHOMECTSO HOJ0MHTENL-

HBIX qucen y > 0;

— hyHRuUHA sRASeTcA yOMpaIen HA NPOMEKYTKe
x> 0;

~— (QYUKUMA He ABIAsercs HM Hernoft, Hu meuéruoit;
— OYNKIHA OrPAHNYeHA CHUIY.




