MaremaTnka
Moaynnb 2. lpegens
Jlektimga 2.1

AnHOTaIMA

Jlormueckne cumBoJIbL. Pacmmpennoe MHOXKECTBO JIefiCTBUTE/IbHBIX M-
ces1. HucjioBas 1mocse10BaTe/IbHOCT U ee npeaesl. Apudmernyeckue CBOi-
CTBa KOHEYHBIX TIpe;iesioB. /locTaTounoe ycaoBre cXoMMOCTH. beckoneuHo
OoJIbIIasd II0CJICI0BATEILHOCTL. BeCKOHeYHo MaJias MIOCJIeI0BATEILHOCTD.
YHucio e.

1 Jlorudyeckue cuMBOJIBI

1. V - Jo0oii, juist J11000ro
Vo > 0 - m000e T0JI0KUTETHHOE YUCIO0 X
2. d - cymiecTByer
dx > 1 - cymecrByer aucio x, 6oJbIiee OJHOTO
3. = - cJeyeT, cae0BaTe/IbHO, TOT/Ia, TO
r=2=2>=4
4. & - paBHOCHJILHO, SKBUBAJEHTHO, TOIJIA U TOJHKO TOTJIA
r+3<0&x< -3
5. € - IPUHAJJIEZKUT
r € A - 9uC/io T NPUHAJICKIT MHOXKeCTBY A
1€{1,2,3}
6. C - BKJIIOYEHO
A C B - MHOXKeCTBO A BKJIIOUEHO B MHOYKECTBO B, T.e. Bce 971eMEHTbI
MHOY)KeCTBa A sIBJISIIOTCS TaKyKe 1 9JIeMEeHTaMI MHOYKeCTBa B

{1,2} c {1,2,3}
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2 PacmmpeHHOe MHOXKECTBO JAeiiCTBUTEIbHbBIX
quceJi

Onpedenenue

J1OMoJIHIM MHOKECTBO JeHCTBUTE/IBHBIX duces [ IByMs 3j1eMeHTa-
M +00 1 —o0. [lomydennoe MHOXKECTBO HA3bIBAETCSI PaCHITPEHHBIM
MHOXKECTBOM JI€HCTBUATEIBHBIX YHCeJI I 0603HaTaeTcst R.

a € R — a - KoHedHoe 9HCII0, +00 NI —O0.

Onpedenenue
DJIEMEHTHI +00 U —00 Ha3BbIBAIOTCsI OECKOHEYHBbIMU YNCJIAMIMN.

C'soticmea 6eCKOHEUHDIT YUCEN

st 1T060T0 KOHEUHOT0 YNC/Ia @ CIPaBe/JINBLI CBOICTBA
1) —o0o < a < 400

2) a+ (+00) = 400
3) a+ (—00) = —o0
4) ecm a > 0, To a - (+00) = 400, a - (—00) = —00
5) ecin a < 0, 10 @ - (+00) = —00, a - (—00) = 400

+oo
Breipaxenus (+00) + (—00), (+00) — (+00), —
JIEHDBI 1 HA3BIBAIOTCS HEOIIPEIeJI€HHOCTSIMU.
Ecsnt 3HaK GECKOHEUHOrO 1HC/Ia HEM3BECTEH, TO 9TO UHCJIO HA3BIBACTCS

0ECKOHEUYHOCTBIO 0e3 3HaKa 1 0003HAYaeTCsd O0.

, (£00) - 0 HeomnpeIe-
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

3 YwmcioBag mocjie10BaTeIbHOCTD

Onpedeaenue

[TycTb KaxKI0My HATYPaJIbLHOMY YHCJLY 7 IOCTABJIEHO B COOTBETCTBIE
JefiCTBUTEIbHOE YUCTO Gy COBOKYIHOCTD YHCEIT 1, 2, ..., Gy, ... HA3BI-
BAETCSl YUCIJIOBOM IOCJIEIOBATEIHHOCTHIO.

O6osnauenue: {a,} - IUCI0Bas MOCIETOBATEILHOCTD ¢ OOIIIM tJIe-
HOM .

Onpedenerue
Yucio a, Ha3BIBAETCS N-BIM YJIEHOM IOCJI€IOBATEIbHOCTHU U 3a-

naercs hopmyiioit a, = f(n).
[pumepst: a, = 1/2", a, = (=1)" - n®.

Onpedenenue
KoHneuHoe 1nc/io a Ha3bIBaeTCsl HPEIEJIOM II0CJIeI0BATEIbHOCTHI
{an}, eciim Ve > 0 In(e) € N Vn > n(e): |a, —a| < e.

Obosnauenne: lim a, = a.
n—o0

311ech a - KOHeUHOe YHC/I0, T.e. a # F00. [loaToMmy ompeneneHHbIit
TaKIM 00Pa30M IIpejiesl YacTO Ha3bIBAI0T KOHEYHBIM IIPEeIeJIOM.

PacinmdpoBKa MaTeMaTHYeCKUX CUMBOJIOB B OIIPEJICICHUN IIPe/IeIa:

Ve > 0 - a1a 1100010 MOJIOKUTEILHOTO €

dn(e) € N - cymiecrByeT HaTypajbHOE YHCJIO M, 3aBHUCHIIEE OT €,
TaKoe UTOo

Vn > n(e) - s o6oro HATYPaJbLHOIO YUC/Ia 7, TPEBOCXOJISIIEro
n(e)

. - BBIIIOJIHAETCA

la, — a| < € - MOJLyJIb Pa3HOCTH @, ¥ @ MEHbIIIe €.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue

Ecnn mocienoBare/ibHOCTH MMeeT KOHEUHBIN Ipejes, TO OHA Ha3bl-
BaeTcs cxoagdireiicsa. B mporusHOM ciiydae oHa Ha3bIBAETCS PACXOdsd-
niercs.

Teomempuueckan unmepnpemayus crooAuLetcs nociedosamesvHoCmu:
[Iycts B ompenenennn npeaena n(e) = 1, n(e/2) = 2. [Ipusegem
JIB& BO3MOXKHBIX BapruaHTa MOBEIEHUA CXOIAIEICA YNCJIOBON ITOCJIET0-
BATEJILHOCTH B OKPECTHOCTU UHUCTIA @
1) BapuanT 1

auh
g< ---------------------
e
. a-------------.-_-__-
E/24 asl-----remmeenas o |
EX 3 ....... / .....
7 7Y ° ; ;
) 2...7./.5. ..... i ..... E....
af-e
1 2 3 4 n
2) BapuaHT 2
Ak

Qo |-==--
_'; .
A 4
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Apupmemuueckue ceoticmsea KoOHEUHVT NPedenos
[Iycts lim z, = a un lim gy, = b. Torga

n—oo n—oo
1) hm(a:n—l—yn) =a+b
2) fim (a0 =) =a =
3) lim (x,, - yn) =a-b
n—o0
4) l1m (:z:n/yn) = a/b, ecim b # 0.

4 VYciaoBugd CXOMMOCTH I10CJIEA0BATECJIBHOCTN

Onpedenenue

[TocienoBarebHOCTD {2, } HA3bIBAETCsI OTPAHUYEHHOM cBepxy (CHU-
3y), ecim

e RVneEN: z, <b(x,>0).

Onpedeserue
[Tocienosarensaocts {x,} HasbiBaeTcs Bo3pacrarorieil (yObiBa-
forneit), ecoin
Vn € N:x, < Tpi1 (T > Tpat).

Teopema (docmamounoe ycaosue crodumocmu)
Besikas Bospacrarormast (min yObIBAIOIAsT) U OIPAHIMYEHHAS CBEPXY
(min cHU3Y) TIOCIIEI0BATEIBHOCTH NMEeT KOHEUHBIH MPe/Ie.

Ipumep
1 -xnh
Tp=1——,
n [f========- e
Vn z, < 1 (orpaHn4eHHOCTS ), 3/4 ---------...7./’ :
Vn z, < x,.+1 (Bo3pacranue), 1/2f----- Q/ : '
I /i
i — O_. >
3 m T = 1. 12345¢6Hn
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

5 DBeckoHeyHO OOJIBIIIAYA U MaJiad
I10CJIeI0OBATEJILHOCTU

Onpedenerue
[Tocnenoarenbrocts {2, } Ha3biBacTCs DECKOHEYHO OOJIBIIION,
ecsim Ve > 0 dn(e) € N Vn > n(e): |x,| > €.

B sTom ciyuae numyT lim x, = 00 U TOBOPAT, YTO MOCJIE/I0BATE -
n—0o0

HOCTH {7, } MMeeT GECKOHEYHBII Ipe/ie.

Yacmuwvie cayvau
1) lim z, = 400, ecqim Ve > 0 dn(e) € N Vn > n(e): x, > ¢

n—oo

2) lim z,, = —o0, ecsin Ve > 0 dn(e) € N Vn > n(e): x, < —¢
n—00

3HaK IepeJi 0O HeCeT JIONMOJHUTEIbHYI0 MHMOPMAINIO O ITOBEIeHNN
1ocJieloBaTeIbHOCTH. MbI cTaBUM 3HaK ‘47, eciii 1I0C/IeI0BaTe/IbHOCTD
JIBUKETCS BBEPX B CTOPOHY TOJIOYKUTEIHLHOI O6CKOHETHOCTH, 1 3HAK *—,
ecJii OHA WJET BHU3 B CTOPOHY OTPHUIATE/bHOI OeckoHewHocTH. Ecim
HAIlpaBJICHNE JIBUKEHUST OJTHOZHATHO OIPEIC/INTh HEJIb3s1, TO 3HAK 11epe]
00 HE CTABUTCS.

Ipumepuwi:
Yacrable ciaydan
xn“ xnﬂ
I v o 1234 p
Hm 2, = 400 3|eeeeean. o ! lim 2, = —o0o | ¢ i | i
n—00 V4 n—00 N
2000 2f----- o .
Ty =N 1|--o7+ o Ty, = —N 3 -------.\..' E
: : : : - 4 ____________ .\ ..:
1234 n ) N\
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

O6mmit coryJait

XA
] ERSGRREECCEREREEE )
\
L] EEPEETEES o |
lim z,, = oo ; :
n—00 1 - : E
— 1 n+1 -\ 2 E 4 >
Ty = (=1)""-n AVEHERE
20|
7] IS o

Onpedenenue

[Tocnenosarenbaoctsb {2, } Ha3biBaeTCsi DECKOHEYHO MAJIOM, ec/iu

Ve >0 dn(e) € N Vn > n(e): |z,| < e.
B stom ciaydae umyT lim x, = 0.
n—oo

CBsi3b MexK1y OECKOHEIHO MaJioii u 6eCKOHEYHO OOJIbIIOI 1oc/Ie/10-
BATEJILHOCTSIMU OIIPEIETISIETCS IBYMS Y TBEPZK ICHUSIMIU:

1. Eciin {z,,} - 6eckonetano bosbimnast, To {1/2,} - Geckonedno masasi.

2. Ecin {x,,} - 6eckoneuno mamas u Vn: x, # 0, o {1/z,} - 6ecko-
HEIHO OOJIBITIAs.

CuMBOIMYECKHN TN yTBEPKACHNA MO2KHO 3alliCaTb B BUJIIC!:
1 1

00 ’ 0 >0

6 UYwucJio e

Yucsto e omnpeensieTcst Cae Ly oM 00pa3oM:
i 1\"
e = lim (1 + —) i
n—00 n

© Cemakun A.H., 2020 7



kadepa “Boiciras maremarnka’

MI'TY um. H.9. Baymana

Inx = log, x. B npubymkenHbIxX

e’ 1 HaTypaJIbHOTO Jiorapudma iy
BLIUUNCJICHUAX OOBIYHO MHOJIaraioT e ~ 2.72.

Yucno e gaBiasgeTcd OCHOBaHUEM SKCIOHEHIIMAIbLHONW (PYHKINH Y =
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