Maremarnueckuit anains
Mogayns 1. 9nementapuable (OYHKITNN U
IpeJ1e/Ibl
Jlekiimga 1.2

Anborarus

YucioBasi OCIE0BATE/IHHOCT U ee 1pejest. Apudmernieckue CBOi-
CTBa KOHEYHBIX ITpejiesioB. Heobxoimmoe 1 JI0CTATOYHOE YCJIOBUS CXOTIMO-
ctu. BeckoHedHO OOJIbINAS TOC/IEI0BATE/ILHOCTD. BEeCKOHEYHO MaJias I0-
CJIEJIOBATE/ILHOCTD. TeopeMbl 0 KOHEUHBIX M OECKOHEUHBIX ITpejesax. ducio
e u runepbosmdeckue QpyHKITHH.

1 YwucaoBas mocJjieIoBaTeJIbHOCTDH

Onpedenerue

[TycTh KazKa0My HATYPAJILHOMY YUCJIY 7 IHOCTABJICHO B COOTBETCTBHE
JIeHCTBUTEILHOE YNCIO ay. COBOKYIHOCTL YUCEIN 1, A2, ..., Oy, ... HA3bI-
BaCTCA YUCJIOBOM IOCJIE0BATECIbHOCTDBIO.

Ob6osnauenne: {a,} - IUCIOBAST MOCTETOBATEIBHOCTL ¢ OOIIUM tJIe-
HOM @,.

Onpedenenue
Yucso a, Ha3LIBAETCHI N-BIM YJIEHOM IOCJI€0BATEIbHOCTU U 3a-

naercst hopmysioit a, = f(n).
[pumepst: a, = 1/2", a, = (—=1)" - n?.

DKoHOMUYeCKUil mpumMep: JlomnycTuM, Mbl OTKPbIBAEM B DAHKE BKJIA/I
Ha 10 Toic. py6. mog 10% roJoBbIX ¢ Kanurajus3alyeil IPOIEHTOB U
nepruojoM Kamurajausanuu 1 roxg. Torma BeamdmHa BKJIaJa 110 T'OJAM
OyJeT IpeJCTaB/IsATh COOON YHC/IOBYIO IOCJIEI0BaTeIbHOCTL a1 = 10,
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

as = 10-1,1, a3 = 10-1,1%,....a, = 10-1,1" ... rne a, - pa3mep
BKJIa/Ia B T€UeHNe N-0r0 ToJIa.

Onpedenenue
Koneunoe 4mcio a Ha3blBaeTCs MPeAeIOM MOCJIEA0BATEIbHOCTH
{an}, ecrm Ve > 0 3n(e) € N Vn > n(e): |a, —a| < e.

O6osnauenne: lim a, = a.
n—o0

3/ech @ - KOHEYHOe 4nC/I0, T.e. a # +o0o. [losTomy ompejesieHHbII
TaKNM 00pa30M IIPEeJIe YaCTO Ha3bIBAIOT KOHEYHBIM IIPEIeJIOM.

Onpedenenue

Ecnn mocienoBare/bHOCTL MMeeT KOHEUHBIH IIpejes, TO OHa Ha3bl-
BaeTcs cxXoagdineiicsa. B mporuBHOM ciiydae OHa Ha3bIBAETCS PaCXO/id-
nieiics.

Teomempuneckan unmepnpemayus cro0AULEtcs noCied08aAMEALHOCTIU:
[Iycts B ompegenenun mpegena n(e) = 1, n(e/2) = 2. [pusenem
JIBA BO3MOXKHBIX BapuaHTa IMOBEJICHUS CXOJLAIICHC YUCJI0BOI MOCIe/10-
BATEJLHOCTH B OKPECTHOCTU UHCTIA @
1) Bapuant 1

anh
e
8< .....................
e
O Gl R T
E/24 az---mmmmmmeeees o — |
E < 3 ....... /. .....
] * 5 5
al./, ..... .....
1 2 3 4 n
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2) BapuanT 2

SY

1 2 3 4

Apupmemuueckue ceoticmea Koneunvix npedensos™

[Iycts lim z, = a u lim gy, = b. Torga
n—o0 n—oo

1) lim(:zanryn):aer
) T (2 — y) = a — b

3) lim (z, - yn)—a-b

4) hm (a:n/yn) = a/b, eciin b # 0.

oxasamenvemeo ceoticmea 1

HaHo: lim z, =a (1)
n—oo
lim y, = b (2)

n—oo

Hokazare:  lim (z, +y,) =a+0b (3)
n— 00

[TocnenoBarensrocts {, + Y, } uMeer mpemes a + b, ecin coriacHo
OLIPEJICJICHHIO TIPEJIEIa, YUCJI0BOI IOCIeI0BATEILHOCTH

Ve >0dn(e) € NVn>n(e): |z, +y, —a—b| <e,
T.e. HAM HaJI0 HAHTH n(€), TP KOTOPOM BBITIOJIHSIETCST HEPABEHCTBO (4).

(1) = Ve > 0 3ny(e) € N Vn > ny(e): |z, —a| < e/2.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

(2) = Ve > 0 3dny(e) € N Vn > ns(e): |y, — b| < g/2.

I[TIycts n(e) = max{ni(e), n2(e)}. (5)

Torma VYn > n(e) OyayT OJHOBPEMEHHO BBIMOJHATHCSI HEPABEHCTBA
|z, —al <e/2u |y, —b| <e/2. Cnenosarenno,
|zp+yp—a—b| = |z, —a+y,—b| < |z, —a|l+|y,—bl <e/2+¢e/2 =¢.

D10 o3Hauaer, 4To npu 3aganun n(e) mo dbopmyse (5) HEpaBEHCTBO
(4) GyzeT BBIMOJHATHCH, & 3HAYUT, ciipaBe/mBa dhopmyta (3). B

2 HeobxoamMmoe n JjocTaTO9YHOE YCJIOBUA CXO-
ANMOCTH

Onpedeserue
[TocieioBarenbrocTsb {2, } Ha3bIBAETCS OrPAHUYEHHOM, ec/i

b >0Vn e N: |z, <b.

Onpedenenue
[TocienoBarebHOCTh {2, } HA3BIBAETCSI OTPAHUYEHHOl cBepxy (CHU-

3y), eciit 3b € RVn € N: z, <b (x, > D).

Teopema (neobxodumoe yeaosue crodumocmu,)*
Ecmu qucioBasi moc/ie[0BaTeIbHOCTL UMeeT KOHEUHBIH Mpejies, TO
OH& OrpaHUYeHa.

Jlokazamenvcmeo
[Iycts mocsieoBarebaocTs {2, } cxopures n lim x, = a. Bosbmem
n—oo

e = 1. Torya o omnpeiesiennto npejena Iny VYn > ny: |x, —al < 1. [ycrs
d = max{1l,|zy —a|,|z2 —al,..., |z, —a|}. Torma Vn € N: |z, —a] < d.
= —d<z,—a<d
sa—d<z,<a+d
= 1oC/Ie0BaTebHOCTE {2, } orpanmiena.

Cemakun A.H., 2017 4
© ,



MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue
[TocnenoBarenbrocts {z,} HasbiBaeTcs Bo3pactarolieil (yObiBa-
forreit), eciiu Vn € N: x, < 01 (T > Xpa1).

Onpedeserue
Bospacratorne 1 yObIBaroIye moc/1e/[0BaTeJIbHOCTH HA3bIBAIOTCSI MO-
HOTOHHBIMU.

Teopema (docmamounoe ycaosue crodumocmu, meopema Betiepwmpac-
ca)

Besikas Bospacratormast (yObIBatoIas) u orpaHivdeHHas cBepxy (CHU-
3y) HOCJIEI0BATE/ILHOCTE UMEET KOHEUHbIii T1pejIe)l.

3 DBeckoHeuyHo OoJibIllag M OECKOHEYHO Ma-
Jlagd II0CJIeI0BATEJILHOCTU

Onpedenenue
[Tocnenosarenbaoctsb {1, } HasbiBaeTCs GECKOHEYHO GOJIBIIION,
ecin Ve > 0 dn(e) € N Vn > n(e): |z,| > e.

B stom ciyuae numryT lim z,, = 00 U TOBOPST, 9TO MOCJIEOBATEb-
n—oo

HOCTh {Z,} UMeeT GECKOHEYHBI TIpe/Ie.

Yacmnowie cayva
1) lim z,, = +o00, ecsin Ve > 0 In(e) € N Vn > n(e): z, > ¢

n—oo

2) lim z,, = —o0, ecoiu Ve > 0 In(e) € N Vn > n(e): x, < —¢
n—oo
Onpedenerue
[TocsieioBare/bHOCTD {X, } Ha3biBaeTCsi GECKOHEYHO MAJIOW,
ecin Ve > 0 dn(e) € N Vn > n(e): |z,| < e.

B sTom ciyuae umyt lim x, = 0.
n—oo
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Csoticmsa 6eCkOHEUHO MANBIT NOCAEIOBATNENLHOCET:

1) ecm {x,} u {y,} - 6eckoneuno masbie, To {z, +y,} - 6GeckonedHO
MaIasd

2) ecin {x,} n {y,} - Geckomneuno masnie, T0 {xy, - Y, } - OECKOHETHO
MaIast

3) ecant {x,} - Geckoneuno Masasi, {y,} - orpanndentas to {x, - Y, }
- OeckoHEYHO MaJlas

Cea3v mencdy beckoneuno manoti U beckoneuno 60Abwot nociedosa-
MEALHOCTNAMU:
1. Eciu {x,,} - 6eckoneuno 6osbiiast, To {1/x,} - 6eckonedno majiasi.
2. Ecm {z,} - 6eckoneuno mamast u Vn: x, # 0, o {1/x,} - 6ecko-
HEIHO OOJIBITIAs.

CHUMBOJITYECKH 3TO MOYKHO 3alllICaTh B BHUJIC:

1 0 1
— =0, —=o0.
00 0
[Tpumep:
{n} - 6eckoneuno Gosbiasg, lim n = 0o
n—oo
{1/n} - 6eckoneuno mamas, lim 1/n =0
n—oo

4 TeopeMbl 0 KOHEUHBIX I OECKOHEYHBIX IIpe-
neJsax

B sTux Teopemax IoJ| mnpejeaMi MOHUMAIOTCS KaK KOHEJHBIH, Tak
1 OIPEICJIEHHOI0 3HaKa OCCKOHEUHBIH 1peJie/ibl, T.e. JIMOO Yuc/Io0, JIbO
400, b0 —oo. Ciy4ait, Koria Ipejies paBeH 0o, He pacCMaTpPUBaeTCs.
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Teopema (eduncmeennocmv npedena)
[TocieroBaTeIbHOCTDL TOUEK PACHINPEHHON YNC/IOBON mpamoit R Mo-
JKeT UMEThb Ha 3TOH HPAMOii TOJLKO OJIUH TIPEJIE.

Teopema (npedesvnviii nepexod 6 Hepasencmsar)
Ecm lim z, = a, lim 2, =a,tnea € R,uVn:x, <y, < z,, TO
. n—oo n—o0
lim y, = a
n—oo

5 Ywucjso e

Yucio e olpeneIdeTCdg Kak IIpeaesI IoCJIe 10BaTC/IbHOCT YUCEJI

1 n
Ty = 1+_ )
n
T.€.
1 n
e=lim (1+ —
n—00 n

[IpubinzKeHHbIE OIEHKHU JIAI0T, 4To e ~2 2.718281828459045. B npu-
OJINYKEHHBIX BBIYMCJIEHUSIX OOBIYHO II0JIAraioT e & 2.72.

Yucso e gBisieTcss OCHOBaHUEM SKCIOHEHIINAIBHON PYHKINNT ¢ = e*
1 HaTypaJsbHoro Jorapudma y = Inz = log, . Taxxke depes e omnpee-
JII0TCA TutiepOoimIecKne (OyHKITNN:

1) runepbosmaecKuit CHHYC

(A

2

shx =
2) runepboInIecKuit KOCHHYC

X —X
e’ +e
chy = ——
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3) rurepboIMIecKuii TAHPeHC

shz
thy = —
chx
4) runepbomIecKuii KOTaHTeHC
chx
cthy = —
shz

DKOHOMUMECKOE NPUNOACEHUE:

B 9KOHOMUYECKIX MOJEISIX YUCI0 € UCIOIb3YeTCs JIJIsI BHIYMCICHUS
JIOXOJIHOCTH OAHKOBCKUX BKJIAJIOB IIPU HEIIPEPHIBHOM HAYMC/IEHUN W Ka-
MUTAJIM3aIII IPOIEHTOB. JoImycTM, Mbl OTKPBLIN B OaHKE BKJIAJ pas-
MepoM S py0Jieit ¢ roj1oBoit mporeHTHO# cTaBKoii . [1o yciioBusiM BK/1aia
HaYUCJACHUEe TPOIEHTOB U UX KaIlUTAJU3AINA ITPOUCXOJUT N pa3 B IOJ.
Torna vepes m JjieT pasMep BKJaJa COCTABUT

r m-n
K=3. (1 ) .
+ 100n

CoOTBEeTCTBEHHO, IIPU HEIIPEPLIBHOM HAYKIC/IEHIH [IPOIEHTOB U X Kallll-
T3l MbI OyJIeM UMETb

r m-n
K= I ) (1 ) _ Q. rm/lOO.
Jm 5 {1+ 100m 5-e
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