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UncnoBble

nocneagoBaTenbHOC
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ConepxaHue

[MoHATHME YNCNIOBOU NOCNeNoBaTEeNIbHOCTU

Mpumepbl YUCNOBLIX NOCIeA0OBaTeNIbLHOCTEN

CnocoObl 3aaaHuda nocnengoBarenbLHOCTEMN

OrpaHU4YeHHOCTb YUCIOBLIX NOCenO0OBaTENIbHOCTEN

Bo3spacTtaHue u yobiBaHUEe YUCTIOBbIX NOCIeA0BaTeNIbHOCTEWN

NMpenen YyncnoBou nocnenoBaTenbLHOCTU

FTapmMoHU4YecKkuun psan

CBoucTBa npenenoB

Mpumepsbl

CvyMmmMa 0eCKOHeYHOU reoMeTpmuuYecKkou nporpeccumn




OHATUEe HNCITIOBOU

nocrnenoBatTesibHOCTU

PaccmoTpum psag HaTtypanbHbIX yncen N:

i e, e o o e
PyHkumrwy = f(x), x € N HasbiBalwT QyHKUMEN
HaTypanbHOro aprymeHra unu yncnoBou
nocnenoBaTenbHOCTLIO M 0bo3HavaT Yy =f(n)um vy, vy,

cey Yoy oee NI {y_}-

BenuyunHa Ha3biBaeTCH ooLwum YJ1eHOM
n

nocneaoBaTeNibHOCTMW.
OObIYHO yucnoBas nocriegoBaTeribHOCTb 3apaeTcs

HekoTopou dopmynony = f(n), nos3Bonsowen HaNTU
nodon 4neH nocnegoBaTenibHOCTM MO €ero HomMepy h; 3Ta
dopmyna HasbiBaeTcs hopMynion obLLero YsieHa.

A




[Tpumepbl YNCNOBLIX
nocnegoBaTesibHOCTEN

1, 2, 3, 4, 5, ... — psAp HaTypanbHbIX YMCEen;

2, 4, 6, 8, 10, ... — pAQ YeTHbIX Yncen;

1, 4, 9, 16, 25, ... — pAp KBagpaToB HaTypanbHbIX YUcCen;
95, 10, 15, 20, ... — paa HaTyparnbHbIX YNCEN, KPaTHbIX 5;

1, 112, 1/3, 114, 1/5, ... — pag Buaa 1/n, rae n€N;

uT.A.

A




CnocoObl 3apgaHus
nocrnegoBaTeribHOCTEU

1. TepeuyncneHuem 4rneHoOB nocrieaoBaTesfIbHOCTHU
(cnoBecHO).

3agaHvemM aHanuTuyeckom oopmynbl.
3agaHneM peKyppeHTHOU popmyribl.

R

NMpumep

1. MNocnepoBaTENBLHOCTb MPOCTbIX YNCEN:
Pt s et e P s
2. ApudmMmeTnyeckas nporpeccus:
a =a+(n-1)d
3. leomeTpuyeckas nporpeccus:

‘ bn+1=bn.q




OrpaHNM4YeHHOCTb YNCITOBOU

nocrieaoBaTteJibHOCTU

MNocnepoBatenbHocTb {y } HasbiBalOT OrpaHM4eHHOM
CBepxy, ecrivu Bce ee YneHbl He Oorblue HEKOTOPOro Y1cna.

MNocnepoBatenbHocTb {y } orpaHuM4YeHHa cBepxy, ecnu
cywectByetr uucrno M Takoe, 4yto Ana nwboro n
BbINOJSIHAETCA HEPaAaBEeHCTBO

y. =M
Yucno M Ha3bIBaloT BepxHeun rpaHunuen
nocrieaoBaTesibHOCTM.
Mpumep: -1, -4, -9, -16, ..., -n?, ... - orpaHn4yeHa cBepxy O.

A




OrpaHNM4YeHHOCTb YNCITOBOU

nocrieaoBaTteJibHOCTU

MNocnepoBartenbHOCTb {y } Ha3biBalOT OrpaHU4€HHOU CHU3Y,
€CIn BCe ee YJieHbl He MeHbLue HEeKOTOPOro Yymcna.

MNocnepoBatenbHocTb {y } OrpaHW4YeHHa CHU3Y, ecnu
CyLleCTBYyeT YMUCIZI0O M Takoe, 4YTO AnA nrwboro n
BbINOJSIHAETCA HEpPaBEeHCTBO

y.2m
Yucno m Ha3blBaloT HUXHEWU rpaHunuen

MpuiesNH4B9T48HOGA)., ., - orpaHMyeHa cHu3y 1.

Ecnn nocnepoBaTenbHOCTb OrpaHM4YeHa U CBepxy U
CHU3Y, TO ee Ha3blBaloOT OrpaHN4YeHHON

‘ nocrnenoBaTesibHOCTbLIO.




Bo3pacTtaHue n yobiBaHue 4YMCcrnoBou

nocrieqoBaTteJibHOCTU

lNocneaoBaTenbHOCTb {y.} Ha3blBaloOT
BO3pacTaloLllen nocrneaoBaTesibHOCTbIO, €eChnu
KaXablU ee 4YreH bornbLllie npeablayLlero:

Y, <Y,<Yy,<yd<..<y <y . .<..

Npumep: 1, 3, 5, 7, 9, 2n-1, ... - Bo3pacrtarouian
nocrnenoBaTesibHOCTb.
ocriegoBaTesibHOCTb {y.} Ha3blBaloOT

yObiBatloLLen nocneanoBaTeribHOCTbIO, ecnu
KaXabIn ee YrieH MeHblle npeablayLlero:

Yy P ¥ PV P e s B e A
MNpumep: 1, 1/3, 1/5, 1/7, 1/(2n-1), ... - yObiBalowan
nocnenoBaTenbHOCTD.

Bo3pacTarwuwme n yobiBaroLwme
‘ nocriegoBaTeNibHOCTU Ha3biBaklOT MOHOTOHHbLIMU




MMpeaen yncnoBon nocnenoBaTesibHOCTU

PaccmoTpm 4ucnoByr0 nocrenoBaTenbHOCTb, OOLWMMK
YyrieH KOTOpou NpPUbNMXaeTcsa K HEKOTOPOMY YUCIYy a NMpwu
yBerivdeHMn nopsakoBoro Homepa n. B atom cny4ae
roBopsT, 4YTO 4YUCrioBasi nocnefoBaTesibHOCTbL UMeeT
npepern.

JTO NOHATUE UMeeT bonee cTporoe onpeneneHue.

YUnucno a Ha3bIBaeTcs npenenomMm YNCNOBOU
nocnepoBaTenibHOCTU {y }:

limu_=a

N—o0

ecnu ans nwb6oro £ > 0 HaaeTcs Takoe YMCro
N = N(¢), 3aBucsillee OT &, 4to |u_—a|<enpun > N

A




[Mpeaen yncnoBon

JTO onpeneneﬂ%cﬂﬁﬂagp %T?!L'eﬂ%%!ﬂn YUCJIOBOW

nocrieaoBaTeNnbHOCTMU, ecnu oowunun YyneH
HeorpaHU4YeHHO MpuUONuxaeTca K a npu BO3pacTaHum n.
feomeTpuyeckn 3To 3HAUYUT, 4YTO ANA nboro £ > 0 MOXHO
Hantu Takoe umcno N, yto HauMHast ch > N Bce 4YneHbl
nocriegoBaTefibHOCTU pacnonoXxeHbl BHYTPU UHTepBana (a
— & a+e).

lMocneagoBaTenbHOCTbL, UMelOLWas npepesi, Ha3biBaeTCH

cxoasiwencsi; B NpOTUBHOM Crny4vyae — pacxoasiLeuncs.

A




PaccmoTpM nocnenoBaTesibHOCTD:

es)y ~— ; e++— FAPMOHUYECKUI PAA

1,1 a
'2'3'4' 5'. n
o
im— =20
n—>wo N
Ecnm |q|<1, 10 I[iggoq“ —

Ecnu | q|> 1, To nocnepoBatenbHocTb y_=q"
pacxoauTcs

A




CBouncrBa npenenos
lBBvo, = b, lim y_,son

Nn—>oo Nn—>oo

1. npeaen cyMmbl paBeH cyMMme npenenos:
lim(§, + 6,)=b +c

Nn—ooo

2. npepen npoun3BeaeHus paBeH Npoun3BeaeHUIO Npenenos:
lim(6, 6,) = be
n—o

9. npepen 4YaCcTtHoro paBeH YaCTHOMY npegernos.

~

I (o)
lim| —= | = bc
n—> 0

n

4. NOCTOAHHbLIU MHOXWUTESIb MOXHO BbIHECTU 3a 3HaK

‘ pepena: lim(ké, ) = kb

n—>o




2 n n

n—>o N n—o

1) Iiml = Iim(l-lj = |lim s

2

2) Ilm(g—i+3j:Iimg—limi+lim3:0—0+3:3

n—>o\ N n n—>o N n—>o N
3) Ilmlk_llm(l 1 1] Im1
n—)oon nN— o n n n n—o n
(2n? 2 Siu)
2 2
4) lim 2“2 * 3| _ lim| n2__n’
noxol N + 4 n-x N 4
42 n

Iim(z + 32) lim 2 + Ilm(ij
n—c0 n n—o n—w

E 4
‘ lim 1+ — I|m1+I|m—
Nn—w n n—ow Nn—w n

N

[Tfpumepbl:

L

im— =20

Nn—> n n—>owo n

n—oo

.0=0



Ecnim meN, KER, 10




CyMmmMa 6eCKOHEeYHOM (s - b

reoMeTpmuyecKom nporpeccum acsad
[Mpume
[JaHo: b+b + b "'b-& +b+ =0:
(b,)? + (b2)2 + (|03)2 + (|04)2 aEE (b )2 = 40,5.
HaVITVI b
PemeHMe:
s ohysesneeg b = 9(1 - q),
o= q , 19?2 — 2
R T 1(1 g) = 40,5.
MR b -6,
- q
; OTBeT: <q H 1
‘ i




Npepen dyHKuMM Ha 6eckoHeuHdBA (X) = b

X—>0

Bbynem roBoputb, 4To hyHKUUA f(X) cTpemMutcsa K npeaeny
b npu x — ©, ecnu AnAa NPon3BOSILHOro Masnoro
NOJIOXKNTENbHOro YUcria € MOXXHO yKa3aTb TaKoe
nonoxuTternibHoe 4yncrno M, 4YTo Ansa BCex 3Ha4YeHUM X,
yAOBIeTBOPALWUX HeEpPaBeHCTBY |x| > M, BbinonHAeTcs

BeRBReUATRA HsiNAST §¥-= b AaBNsAeTcA ropuzoHTanbHOI
acuMmnToToun rpadouka pyHKumm y = f(x).




Mpeaen ¢yHKUuM B Tqu{;Iimf(x):b

X—>a

PyHKUUA y = f(X) cTpemnTca Kk npeaeny b npu x — a, ecnu
AN KaXXQoro nosioXXUTenbHOro Yncna &, Kak Obl Mano oHo
He ObINyI0, MOXKHO YKa3aTb TaKoe NMONOXUTesIbHOe YUCo 0,
YTO NPU BCEeX X # a n3 obnactu onpeaeneHnsa (pyHKLUM,
yAOBIeTBOPSAOLWUX HEPABEHCTBY |X - a| < 6, nMeeT MeCTO

HepaBeHCTBO-Hq=h| < &. Yy,
y = f(x)




HenpepbIBHOCTbL PYHKLUU B TOUYKE

PyHKuUO y = f(X) Ha3bIBaKOT HENPEpPbIBHOU B
TOuYKe

X = a, ecnu Bbll‘lﬂmﬁr?}?ﬂ: yf:mTMe

X—>a

Mpumep
1)lim(x* - 2x° +5x+3)=1b42- 1 +5-1+3=7

X—1

SinftX sin2 0
2//ml ]

== :0
X_>2\/_+4 \/§+4 J2+4

o 3)(x+3 A
3) lim x’ =9 (Oj_n (x=3)(x+3) Eeanal P
o>-34x+12 \0) o3 4(XE3) HxeeE 4 4 2

A




