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Yucnosas NnoCneaoBaTE/IbHOCTb
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Yucnosas NnoCneaoBaTE/IbHOCTb

Onpeanenerne

[TycTb KaXkfoMy HaTypasibHOMY YWUCAY N MNOCTaB-
JIEHO B COOTBETCTBME AEACTBUTENbHOE YUCNO aj.
CoBOKYMHOCTb 4ncen ai, a, ..., an, ... Ha3bIBAETCS
4NCNOBOI NOC/SIea0BaTeIbHOCTbIO.
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Yucnosas NnoCneaoBaTE/IbHOCTb

Onpeanenerne

[ycTb KaXx4oMy HaTypanbHOMY YUCIYy N NOCTaB-
JIEHO B COOTBETCTBUE AEWCTBUTENBLHOE HUCIO ap.
CoBOKYMHOCTb YnCen ai, a, ..., dy, ... Ha3bIBAETCS
4MC/I0BOV NOC/Ief0BaTes/IbHOCTbIO.
ObozHauenne: {a,}
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Yucnosas NnoCneaoBaTE/IbHOCTb

Onpeanenerne

[TycTb KaXkfoMy HaTypasibHOMY YWUCAY N MNOCTaB-
JIEHO B COOTBETCTBUE [EACTBUTENLHOE YUCIO ap.
CoBOKYMHOCTb Yncen ai, as, ..., ap, ... Ha3bIBAETCS
4NCNOBOI NOC/SIea0BaTeIbHOCTbIO.
ObozHauenne: {a,} - uncnosas nocrepoBaTesb-
HOCTb C ODLUVMM YNEHOM ap.

MA, Mogynb 1, Jlekymusa 1.2



Yucnosas NnoCneaoBaTE/IbHOCTb

OnpeneneHne
Yucno a, HasblBaeTCA N-bIM 4J1I€HOM
nocsae0BaTe/IbHOCTU U 3agaetcst hopmynol

a, = f(n).
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Yucnosas NnoCneaoBaTE/IbHOCTb

OnpeneneHne

Yucno a, HasbiBaeTCs N-bIM YJI€EHOM
nocsae0BaTe/IbHOCTU U 3agaetcst hopmynol
a, = f(n).

Mpumepsl: a, = 1/2", a, = (=1)"- n’.
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Yucnosas NnoCneaoBaTE/IbHOCTb

DKOHOMUYECKIWTT NprUMep:
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Yucnosas NnoCneaoBaTE/IbHOCTb

JkoHoMMYecknii npumMep: donyctum, Mbl
OTKpbIBaeM B banke Bknag Ha 10 Teic. pyb. nog
10% rofoBbIx ¢ KanuTanusaumei NpoLeHTOB 1
nepuogoM Kanutanusauuu 1 rog.
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Yucnosas NnoCneaoBaTE/IbHOCTb

DKoHOMUYecKuii npumep: Jonyctum, mbi
OTKpbIBaeM B banke Bknag Ha 10 Teic. pyb. nog
10% romoBbix ¢ KanuTanW3sauneid NpoLEeHTOB 1
nepnofom kKanutanusauum 1 rog. Toraa
BEIMYMHA BKIaJa Mo rogam OyaeT npeacTaBisTb
coboii Yucnoyto nociegosatensHocTs a; = 10,
a»=10-1,1,a=10-1,1%..,a,=10-1,1""1,
.., Te a, - pa3mMep BKaja B TeYeHne n-oro roga

MA, Mogynb 1, Jlekuns 1.2 4/33



Yucnosas NnoCneaoBaTE/IbHOCTb

Onpegenexne
KoHe4Hoe 4ncno a HasbliBaeTcs NpeaesiomM rno-

cnegoBaTesibHOCTU {a,}, ecnn
Ve > 0dn(e) € NVn > n(e): |a, — a| < e.
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Yucnosas NnoCneaoBaTE/IbHOCTb

Onpegenexne
KoHe4Hoe 4ncno a HasbliBaeTcs NpeaesiomM rno-

cnegoBaTesibHOCTU {a,}, ecnn
Ve > 0dn(e) € NVn > n(e): |a, — a| < e.

ObosHavenne: lim a, = a.
n—o0

MA, Mogynb 1, Jlekymusa 1.2



Yucnosas NnoCneaoBaTE/IbHOCTb

Onpegenexne

KoneuHoe yncno a HasbiBaeTCcs NpeaesioMm no-
cnegoBaTesibHOCTU {a,}, ecnn

Ve > 0dn(e) € NVn > n(e): |a, — a| < e.

ObosHavenne: lim a, = a.
n—o0

34ecb a - KoHe4Hoe 4ucno, T.e. a # +oo. [loaTo-
MY OMpefesieHHbIi Takum 0bpa3oM npemes 4acTo
Ha3blBAalOT KOHEYHbLIM MpeaesioMm.
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Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
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Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
n(e) =1, n(e/2) =2
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Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
n(e) =1, n(e/2) =2

anﬂ
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Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
n(e) =1, n(e/2) =2
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Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
n(e) =1, n(e/2) =2

£ T

MA, Mogynb 1, Jlekymusa 1.2



Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
n(e) =1, n(e/2) =2

£ T
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Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
n(e) =1, n(e/2) =2
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Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
n(e) =1, n(e/2) =2
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Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
n(e) =1, n(e/2) =2

anﬂ
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Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
n(e) =1, n(e/2) =2

anﬂ

MA, Mogynb 1, Jlekymusa 1.2



Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
n(e) =1, n(e/2) =2

£ T

MA, Mogynb 1, Jlekymusa 1.2



Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
n(e) =1, n(e/2) =2

£ T

MA, Mogynb 1, Jlekymusa 1.2



Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
n(e) =1, n(e/2) =2

MA, Mogynb 1, Jlekymusa 1.2



Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
n(e) =1, n(e/2) =2

MA, Mogynb 1, Jlekymusa 1.2



Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
n(e) =1, n(e/2) =2

MA, Mogynb 1, Jlekymusa 1.2



Yucnosas NnoCneaoBaTE/IbHOCTb

Ve > 0 3n(e) € N Vn > n(e): |a, — a| < e.
n(e) =1, n(e/2) =2

MA, Mogynb 1, Jlekymusa 1.2



Yucnosas NnoCneaoBaTE/IbHOCTb

Onpeaenerue

Ecnn nocnenoBaTenbHOCTb UMEET KOHEYHBbIl
npefes, TO OHa Ha3blBaeTcs cxoasiuencs. B
NPOTUBHOM CJly4ae OHa Ha3blBaEeTCs
pacxogsuencs.

MA, Mogynb 1, Jlekuuns 1.2 7/33



Yucnosas NnoCneaoBaTE/IbHOCTb

ApupmeTnyeckne cBOCTBA KOHEYHbIX
npesenos™

MA, Mogynb 1, Jlekyusa 1.2



Yucnosas NnoCneaoBaTE/IbHOCTb

ApupmeTnyeckne cBOCTBA KOHEYHbIX
npesenos™

[lyctb lim x, =awn lim y, = b. Toraa
n—o0 n—00
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Yucnosas NnoCneaoBaTE/IbHOCTb

ApumeTnyeckmne cBONCTBA KOHEYHBIX
npesenos™
[lyctb lim x, =awn lim y, = b. Toraa

n—00 n—0o0

1) lim (xy +ys) = a + b
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Yucnosas NnoCneaoBaTE/IbHOCTb

ApupmeTnyeckne cBOCTBA KOHEYHbIX
npesenos™

[lyctb lim x, =awn lim y, = b. Toraa

n—00 n—0o0

1) lim (x, +y,) =a+b
n—o0

2) i (0 — ) = 2 — b
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Yucnosas NnoCneaoBaTE/IbHOCTb

ApumeTnyeckmne cBONCTBA KOHEYHBIX
npesenos™
[lyctb lim x, =awn lim y, = b. Toraa

n—00 n—0o0
1) lim (x,+y,) =a+b
n—o0
2) i (50— 0) = 2~ b
3) im () = 2 b
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Yucnosas NnoCneaoBaTE/IbHOCTb

ApupmeTnyeckne cBOCTBA KOHEYHbIX
npesenos™

[lyctb lim x, =awn lim y, = b. Toraa
n—o0 n—00

1) lim (x,+y,) =a+b
n—00
Xn_yn):a_b

MA, Mogynb 1, Jlekymusa 1.2




Yucnosas NnoCneaoBaTE/IbHOCTb

LlokazaTenbcTBo cBOMCTBA 1
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Yucnosas NnoCneaoBaTE/IbHOCTb

LlokazaTenbcTBo cBOMCTBA 1

[laHo:
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Yucnosas NnoCneaoBaTE/IbHOCTb

LlokazaTenbcTBo cBOMCTBA 1

Hano: lim x, = a (1)
n—oo
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Yucnosas NnoCneaoBaTE/IbHOCTb

LlokazaTenbcTBo cBOMCTBA 1

Hano: lim x, = a (1)
n—oo
Ay =" 2
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Yucnosas NnoCneaoBaTE/IbHOCTb

LlokazaTenbcTBo cBOMCTBA 1

Hano: lim x, = a (1)
n—oo
Ay =" 2
JlokazaTb:
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Yucnosas NnoCneaoBaTE/IbHOCTb

LlokazaTenbcTBo cBOMCTBA 1

Hano: lim x, = a (1)
n—oo
e ¥r =5 2

Hokazate:  lim (x,+y,) =a+b (3)
n—o0
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Yucnosas NnoCneaoBaTE/IbHOCTb

MocnegosatensHocts {x, + y,} nmeet npegen
a+ b, ecnn cornacHo onpegeneHnto npegena
4MCNOBON NOCNefOBaTENbHOCTU
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Yucnosas NnoCneaoBaTE/IbHOCTb

MocnegosatensHocts {x, + y,} nmeet npegen
a+ b, ecnn cornacHo onpegeneHnto npegena
4MCNOBON NOCNefOBaTENbHOCTU

Ve >0 dn(e) € N Vn > n(e):
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Yucnosas NnoCneaoBaTE/IbHOCTb

MocnegosatensHocts {x, + y,} nmeet npegen
a+ b, ecnn cornacHo onpegeneHnto npegena
4MCNOBON NOCNefOBaTENbHOCTU
Ve >0 dn(e) € N Vn > n(e):

X +yn—a—b| <e.
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Yucnosas NnoCneaoBaTE/IbHOCTb

MocnegosatensHocts {x, + y,} nmeet npegen
a+ b, ecnn cornacHo onpegeneHnto npegena
4MCNOBON NOCNefOBaTENbHOCTU
Ve >0 dn(e) € N Vn > n(e):

X, +y,—a—bl<e.  (4)
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Yucnosas NnoCneaoBaTE/IbHOCTb

MocnegosatensHocts {x, + y,} nmeet npegen
a+ b, ecnn cornacHo onpegeneHnto npegena
YNCIIOBOI MOCNEROBATENBHOCTY
Ve >0 dn(e) € N Vn > n(e):

X, +y,—a—bl<e.  (4)
3HaunT, Ham Hago Haiitu n(e), npu KoTopOM
BbINOJIHSIETCS HepaBeHCTBo (4).
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Yucnosas NnoCneaoBaTE/IbHOCTb

MA, Mogynb 1, Jlekymusa 1.2




Yucnosas NnoCneaoBaTE/IbHOCTb

(1) =Ve > 0dnm(e) € N Vn> n(e):
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Yucnosas NnoCneaoBaTE/IbHOCTb

(1) =Ve > 0dnm(e) € N Vn> n(e):
Ix, — a| < ¢/2.
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Yucnosas NnoCneaoBaTE/IbHOCTb

(1) =Ve > 0dnm(e) € N Vn> n(e):
Ix, —a| < ¢e/2.
(2) =
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Yucnosas NnoCneaoBaTE/IbHOCTb

(1) =Ve > 0dnm(e) € N Vn> n(e):
Ix, — a| < ¢/2.
(2) =Ve > 0 dm(e) € N Vn > m(e):
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Yucnosas NnoCneaoBaTE/IbHOCTb

(1) =Ve > 0dnm(e) € N Vn> n(e):

Ix, — a| < ¢/2.
(2) =Ve > 0 dm(e) € N Vn > m(e):
lyn — b| < /2.
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Yucnosas NnoCneaoBaTE/IbHOCTb

(1) =Ve > 0dnm(e) € N Vn> n(e):

Ix, —a| < ¢e/2.
(2) =Ve > 0 dm(e) € N Vn > m(e):

lyn — b| < €/2.
Myctb n(e) = max{m(e), m(e)}. (5)
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Yucnosas NnoCneaoBaTE/IbHOCTb

(1) =Ve > 0dnm(e) € N Vn> n(e):

Ix, —a| < ¢e/2.
(2) =Ve > 0 dm(e) € N Vn > m(e):

lyn — b| < €/2.
Myctb n(e) = max{m(e), m(e)}. (5)

Torga Vn > n(e) bynyT ogHoBpeMeHHO
BbLINOJHATLCS HEPABEHCTBA |Xx, — a| < £/2 un

b/n_ b‘ < 8/2
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Yucnosas NnoCneaoBaTE/IbHOCTb

CnepoBaTenbHO,
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Yucnosas NnoCneaoBaTE/IbHOCTb

CnepoBaTenbHO,
’Xn—l_yn_a_b’ —
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Yucnosas NnoCneaoBaTE/IbHOCTb

CnepoBaTenbHO,
X, +yn—a—b|=|x,—a+y,— b
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Yucnosas NnoCneaoBaTE/IbHOCTb

CnepoBaTenbHO,
Xp +yn—a—b|=|x,—a+y,— b| <
< ‘Xn_a‘+IYn_b‘
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Yucnosas NnoCneaoBaTE/IbHOCTb

CnepoBaTenbHO,
’Xn+)’n_a_b’ — |Xn_a‘|‘}/n_b| <
<|xp—al+|yn— b| <e/2+¢€/2
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Yucnosas NnoCneaoBaTE/IbHOCTb

CnepoBaTenbHO,
’Xn+)’n_a_b’:|xn_a‘|‘)/n_b| <
<|xp—al+|yn— bl <e/2+¢/2=c¢
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Yucnosas NnoCneaoBaTE/IbHOCTb

CnepoBaTenbHO,

X, +yn—a—b|l=|x,—a+y,— bl <
<|xp—al+|yn— bl <e/2+¢/2=c¢
7o o3Hayaer, 4TO npu 3agaHuu n(e) no
cdbopmyne (5) HepasercTso (4) byget
BbINOHATHCS,
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Yucnosas NnoCneaoBaTE/IbHOCTb

CnepoBaTenbHO,

X, +yn—a—b|l=|x,—a+y,— bl <
<|xp—al+|yn— bl <e/2+¢/2=c¢
7o o3Hayaer, 4TO npu 3agaHuu n(e) no
cdbopmyne (5) HepasercTso (4) byget
BLIMOMHATLCS, @ 3HAYNT, CrPaBeA/IMBa

copmyna (3). B
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Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY
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Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

Onpegenexne

MocnepoBaTensHocts {x,} HasbiBaeTcs
OrpaHNYeHHOW, ecnu
db>0Vne N: |x,| <b.
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Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

Onpegenexne
MocnepoBaTensHocts {x,} HasbiBaeTcs
OrpaHNYeHHOW, ecnu

3b>0Vne N: |x,| <b.

Onpenenenne

MocnegosatensHocts {x,} Ha3sbiBaeTcs
orpaHu4eHHol cBepXxy (CHU3Y), eciu
dbe RVne N: x, < b (x, > b).

MA, Mogynb 1, Jlekyusa 1.2



Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

Teopema (Heobxogumoe ycnosmne cxogumoctm)*
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Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

Teopema (Heobxogumoe ycnosmne cxogumoctm)*
Ecnn uncnosas nocnepoBaTensHOCTL UMeeT
KOHEUHbIV MPeAen, TO OHa OrpaHMyeHa.
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Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

LlokazaTenbcTBo

MA, Mogynb 1, Jlekymusa 1.2



Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

LlokazaTenbcTBo
MycTb nocnegoBatensHocTs {x,} cxogutes un

lim x, = a.
n— 00
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Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

LlokazaTenbcTBo

MycTb nocnegoBatensHocTs {x,} cxogutes un

lim x, = a.
n— 00

Bo3sbmem € = 1.
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Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

LlokazaTenbcTBo

MycTb nocnegoBatensHocTs {x,} cxogutes un

lim x, = a.
n— 00

Bo3sbmem € = 1.

Torga no onpegeneHunto npeaena
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Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

LlokazaTenbcTBo

MycTb nocnegoBatensHocTs {x,} cxogutes un
lim x, = a.

n—oo

Bosbmem € = 1.

Torpga no onpegenennto npeaena
dny VYn > ny: |x, —a| < 1.
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Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

Mycte d = max{1, |x1 — a|, |[x>—al, ..., |xn, — a| }
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Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

Mycte d = max{1, |x1 — a|, |[x>—al, ..., |xn, — a| }
Torga Vn € N: |x, — a| < d.
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Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

Mycte d = max{1, |x1 — a|, |[x>—al, ..., |xn, — a| }
Torga Vn € N: |x, — a| < d.
= —-d<x,—a<d
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Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

Mycte d = max{1, |x1 — a|, |[x>—al, ..., |xn, — a| }
Torga Vn e N: |x, — a| < d.

= —-d<x,—a<d

:>a—d§Xn§3+d
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Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

Mycte d = max{1, |x1 — a|, |[x>—al, ..., |xn, — a| }
Torga Vn e N: |x, — a| < d.

= —-d<x,—a<d

a—-d<x,<a+d

= nocnefoBatensHocTs {x,} orpannyera. M

MA, Mogynb 1, Jlekuns 1.2 16 / 33



Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

Onpeanenerne

MocnegosatensHocts {x,} Ha3sbiBaeTcs
Bo3pacTatowein (yobiBatoLueir), eciu
Vne N: x, < xpi1 (Xn > Xnr1).
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Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

Onpeanenerne

MocnegosatensHocts {x,} Ha3sbiBaeTcs
Bo3pacTatowein (yobiBatoLueir), eciu
Vne N: x, < xpi1 (Xn > Xnr1).

Onpegenerne
BospacTatowme n ybbigatowe nocnesoBaTesbHO-
CTV Ha3blBatOTC! MOHOTOHHbLIMU.

MA, Mogynb 1, Jlekymusa 1.2



Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

Teopema (BocTaTo4HOe ycnoBue CXOZUMOCTY,
Teopema Beiieptpacca)
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Heobxoanmoe n [oCTaTOYHOE YCAOBUS CXOAUMOCTY

Teopema (BocTaTo4HOe ycnoBue CXOZUMOCTY,

Teopema Beiieptpacca)
Bcsikasi BospacTatowas (ybbiatowast) n orpaHu-
YeHHast cBepxy (CHW3Y) NOCAeA0BaTENBHOCTE UME-

€T KOHEYHbIn npegen.

MA, Mogynb 1, Jlekymusa 1.2



BeckonedHo bonblwias n beckoHe4Ho manas
NnoCNeNOBATEJSIbBHOCTN
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BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

OnpeneneHne
MocnegosatensHocts {x,} HasbiBaeTcs
beckoHe4YHO BbonbLIon, ecau

Ve >0 dn(e) € NVn > n(e): |x,| > e.

MA, Mogynb 1, Jlekymusa 1.2



BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

OnpeneneHne
MocnegosatensHocts {x,} HasbiBaeTcs

beckoHe4YHO BbonbLIon, ecau
Ve >0 dn(e) € NVn > n(e): |x,| > e.

B stom cnydae nuwyT lim x, = 00
n—o0
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BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

OnpeneneHne

MocnegosatensHocts {x,} HasbiBaeTcs
beckoHe4YHO BbonbLIon, ecau

Ve >0 dn(e) € NVn > n(e): |x,| > e.

B stom cnydae nuwyTt lim x, = 0o n rosopsT,
n—o0

4TO MocnefoBaTenbHOCTh { X, } umeet
GeckoHe4HbI npeaen.

MA, Mogynb 1, Jlekuns 1.2 19 / 33



BeckonedHo bonblwias n beckoHe4Ho manas
NnoCNeNOBATEJSIbBHOCTN

YacTHbie cJiydan
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BeckoHeuHo bonbluas n becKOHEYHO Manas

NnoCNeNOBATEJSIbBHOCTN

YacTHbie cJiydan

1) lim x, =400, ecan
n—o0
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BeckoHeuHo bonbluas n becKOHEYHO Manas

NnoCNeNOBATEJSIbBHOCTN

YacTHbie cJiydan

1) lim x, =400, ecan
n—o0

Ve > 0dn(e) € NVn> n(e): x, > ¢

MA, Mogynb 1, Jlekymusa 1.2




BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

HactHbie caydan
1) lim x, =400, ecan

n—o0
Ve > 0dn(e) € NVn > n(e): x, > ¢
2) lim x, = —o0, ecnn

n—o0
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BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

YacTHbie cJiydan

1) lim x, =400, ecan
n—o0

Ve > 0dn(e) € NVn> n(e): x, > ¢

2) lim x, = —o0, ecn
n—oo

Ve > 0dn(e) € NVn > n(e): x, < —¢

MA, Mogynb 1, Jlekymusa 1.2



BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

OnpeneneHne
MocnegosatensHocts {x,} Ha3biBaeTcs
OecKoHe4YHO MaJsion, ecnu

Ve >0 dn(e) € NVn > n(e): |x,| <e.

MA, Mogynb 1, Jlekymusa 1.2



BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

OnpeneneHne
MocnegosatensHocts {x,} Ha3biBaeTcs
OecKoHe4YHO MaJsion, ecnu
Ve >0 dn(e) € NVn > n(e): |x,| <e.

B stom cnydae nuwyT lim x, = 0.
n—0o0

MA, Mogynb 1, Jlekymusa 1.2



BeckoHeuHo bonbluas n becKOHEYHO Manas

NnoCNeNOBATEJSIbBHOCTN

CeovicTBa beCKOHEYHO MasbiX
Moc/ae40BaTe/IbHOCTEN:

MA, Mogynb 1, Jlekyusa 1.2




BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

ColicTBa beCKOHEYHO MaslbixX
Moc/ae40BaTe/IbHOCTEN:

1) ecnn {x,} v {y,} - beckoneuro manble, TO
{X, + yn} - beckoHeuHo Manas
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BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

CBoricTBa beCKOHEYHO MaslbIX
Moc/ae40BaTe/IbHOCTEN:

1) ecnn {x,} v {y,} - beckoneuro manble, TO
{X, + yn} - beckoHeuHo Manas

2) ecnm {x,} n {y,} - beckoHeuyHo manble, TO
{Xn - yn} - beckoHeuyHO Manas
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BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

CBoricTBa beCKOHEYHO MaslbIX
Moc/ae40BaTe/IbHOCTEN:

1) ecnn {x,} v {y,} - beckoneuro manble, TO
{X, + yn} - beckoHeuHo Manas

2) ecnm {x,} n {y,} - beckoHeuyHo manble, TO
{Xn - yn} - beckoHeuyHO Manas

3) ecim {x,} - beckoHeuHo manasi, {y,} -

OrpaHMy4eHHas TO {X, - ¥} - beckoHedHo Manas
&

MA, Mogynb 1, Jlekuus 1.2 22 /33




BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

CBs3b Mexay beCKOHeYHO Masioli u beCKOHEeYHO
601bLLIO MOCEA0BATENLHOCTAMMU:
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BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

CBA3b Mexy beCKOHeHHO Masiol u beCKOHEHHO

601bLLUIOI MOCAE[0BATENLHOCTSIMMN.
1. Ecan {x,} - beckoHeuHo bonswas, 1o {1/x,}

- beCcKOHEYHO Manas.
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BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

CBs3b Mexay beckoHeyHo Masol u becKoHeYHOo
601bLLUIOI MOCAE[0BATENLHOCTSIMMN.
1. Ecan {x,} - beckoHeuHo bonswas, 1o {1/x,}

- beckoHe4Ho Manasi.
2. Ecnm {x,} - beckoneuro manas u Vn: x, # 0,
10 {1/x,} - BeckoHeuHo bonbias.

MA, Mogynb 1, Jlekymusa 1.2



BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

CUMBOJIMYECKN 3TO MOXKHO 3anncaTb B BnAe:
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BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

CUMBOJIMYECKN 3TO MOXKHO 3anncaTb B BnAe:

[Tpumep:
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BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

CUMBOJIMYECKN 3TO MOXKHO 3anncaTb B BnAe:

[Tpumep:

{n} - beckoneuro bonbwas, lim n= oo
n—o0
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BeckoHeuHo bonbluas n becKOHEYHO Manas
NoCNe40BaTENBLHOCTM

CUMBOJIMYECKN 3TO MOXKHO 3anncaTb B BnAe:

[Tpumep:
{n} - beckoneuro bonbwas, lim n= oo

n—o0

{1/n} - beckoneuro manas, lim 1/n=0
n—oo

MA, Mogynb 1, Jlekymusa 1.2



Teopembl 0 KOHEYHbIX U BECKOHEYHbIX Mpeaenax

MA, Mogynb 1, Jlekymusa 1.2



TeopeMbl 0 KOHeYHbIX 1 DeCKOHEUHbIX Mpeaenax

B aTux Teopemax nog npegenaMut NOHUMarOTCs
KaK KOHEYHbI, TaK 1 OMNPEeAeNEHHOro 3Haka
beckoHeuHbI npefensl, T.e. AMbo Yncno, nnbo
+00, nnbo —oo. Cnyuyalii, Korga npegesn paseH
00, HE pacCMaTpUBAETCS.
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Teopembl 0 KOHEYHbIX U BECKOHEYHbIX Mpeaenax

Teopema (equHcTBEHHOCTD npesena)
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TeopeMbl 0 KOHeYHbIX 1 DeCKOHEUHbIX Mpeaenax

Teopema (equHcTBEHHOCTD npesena)
[locnenoBaTeIbHOCTb TOYEK PaCLLVIPEHHO
YNCNOBOW NpsiMOA R MOXeT uMeTb Ha 3TOl

NPSAMON TONBbKO OAUH Npefen.

MA, Mogynb 1, Jlekymusa 1.2



TeopeMbl 0 KOHeYHbIX 1 DeCKOHEUHbIX Mpeaenax

Teopema (npesensHbIl Mepexo] B HEPaBEHCTBAX)
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TeopeMbl 0 KOHeYHbIX 1 DeCKOHEUHbIX Mpeaenax

Teopema (npesensHbIl Mepexo] B HEPaBEHCTBAX)

Ecanm lim x, =a, lim z,=a, roe a € R, n
n—o0 n—o0

Vn:x, <y, <z, 70 lim y,=a
n— 00

MA, Mogynb 1, Jlekymusa 1.2



Yucno e
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Yucno e

Yucno e ONPEOENAECTCA KaK NMpeELEN
nocneaoBaTeENbHOCT HNCEI
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Yucno e

Yucno e ONPEOENAECTCA KaK NMpeELEN
nocneaoBaTeENbHOCT HNCEI
n
1
Xn — ]. —|_ - 9
n
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Yucno e

Yucno e ONPEOENAECTCA KaK NMpeELEN
nocneaoBaTeENbHOCT HNCEI

1 n
Xn — ].—|_ - 9
n
T.€. ] n
e= |lim {1+ —
n—o0 n
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Yucno e

Yucno e ONPEOENAECTCA KaK NMpeELEN
nocneaoBaTeENbHOCT HNCEI

1 n
Xn(].—l__) 9
n
1 n
e = |lim <1+—> .
n—o0 n

[TpnbnnKeHHbIE OLEHKN AAOT, 4TO

e ~ 2.7/18281828459045.

T.€.
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Yucno e

Yucno e ONPEOENAECTCA KaK NMpeELEN
nocneaoBaTeENbHOCT HNCEI

1 n
Xp=1|14+-) ,
n
T.€. N
e=I|lm (1+—-| .
n—0o0 n

[Tpnban>keHHbIe OLEHKN AatoT, YTO
e 2 2.718281828459045. B npubnumxerHbix

BbIYNCAEHNAX 0DbIYHO NonaratT e &~ 2.72.
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Yucno e

Hucno e siBNsieTCA OCHOBaHMEM
SKCMOHEHUMANBHOR PyHKUUN Yy = ¥
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Yucno e

Yucno e siBnseTcs ocHoBaHWEM
SKCMOHEHUMANBbHOW PyHKLUN ¥y = €*
HaTypaabHoro norapudpma y = In x = log, x.
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Yucno e

Yucno e siBnseTcs ocHoBaHWEM
SKCMOHEHUMANBbHOW PyHKLUN ¥y = €*
HaTypaabHoro norapudpma y = In x = log, x.
Takxke yepes e onpefensatoTcs runepbonnyecke

DYHKLUNN.

MA, Mogynb 1, Jlekymusa 1.2



Yucno e

1) runepbonunueckuii cuHyc

€

— e
sh x =

2
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Yucno e

1) runepbonunueckuii cuHyc

e — €

2

shx =

2) runepbonnyecknii KOCUHYC

e +e *
2

chx =

MA, Mogynb 1, Jlekyusa 1.2



Yucno e

3) runepbonuyecknii TaHreHc

sh x
thx = —
X ch x

MA, Mogynb 1, Jlekymusa 1.2



Yucno e

3) runepbonuyecknii TaHreHc

sh x
thx = —
X ch x

4) runepbonmyecknii KOTaHreHe

h ch x
C —_
X sh x

MA, Mogynb 1, Jlekymusa 1.2




Yucno e

IKOHOMUYECKOE MPUTIOKEHMNE!
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Yucno e

IKOHOMUYECKOE MPUTIOKEHMNE!

B skoHOMUYECKNX MOZENSIX YUCNO €
NCMONb3YETCA A5t BbIYUCIEHNS JOXOAHOCTM
DaHKOBCKMX BKIAA0B NPW HEMpepbIBHOM
HAYUCNEHUN U KanUTanm3auumy npoLeHTOB.
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Yucno e

IKOHOMUYECKOE MPUTIOKEHMNE!

B skoHOMUYeCKnx Mogensx 4ucno e
NCMONB3YETCS ANt BbIYNCAEHNS LOXOAHOCTY
DaHKOBCKIX BKAZOB MPU HEMPEPLIBHOM
HAYNCIIEHUN N KannUTaan3aumm npoLeHTOB.
[lonycTM, Mbl OTKpbINN B DaHKe BKIaj
pa3Mmepom S pybneit ¢ rogoBoii NpoLEeHTHOI
CTaBKOW r.
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Yucno e

IKOHOMUYECKOE MPUTIOKEHMNE!

B skoHOMUYeCKnx Mogensx 4ucno e
NCMONB3YETCS ANt BbIYNCAEHNS LOXOAHOCTY
DaHKOBCKIX BKAZOB MPU HEMPEPLIBHOM
HAYNCIIEHUN N KannUTaan3aumm npoLeHTOB.
[lonycTM, Mbl OTKpbINN B DaHKe BKIaj
pa3Mmepom S pybneit ¢ rogoBoii NpoLEeHTHOI
ctaskoii r. [To ycnoBusiMm Bknaga HaducneHme
NPOLEHTOB U NX KaNUTaN3aLms NponucxoanT n
pa3 B rog,
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Yucno e

IKOHOMUYECKOE MPUTIOKEHMNE!
Torga 4epe3 m net pasmep BkIafa COCTAaBUT

r m-n
K=5. (1 ) |
+ 100n
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Yucno e

IKOHOMUYECKOE MPUTIOKEHMNE!
Torga 4epe3 m net pasmep BkIafa COCTAaBUT

r m-n
K=5. (1 ) |
* 100n

COOTBeTCTBeHHO, npwn HEMPEPBLIBHOM HAYUCINEHNN

MPOUEHTOB N NX KAaNMNTANN3aunn Mbl 6y,£1,e|v|
NMMETb

r m-n
K= limS. (1 ) _ . grm/100
M * 100m >-e
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