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Jlornyeckne cumBobl

MaTtematuka, Mogynb 2, Jlekuns 2.1



Jlornyeckne cumBobl

1. V - noboit, ana nroboro
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Jlornyeckne cumBobl

1. V - noboit, ana nroboro
Vx >0
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Jlornyeckne cumBobl

1. V - noboit, ana nroboro
Vx > 0 - nroboe NoNoXKUTENBHOE YNCIO X
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Jlornyeckne cumBobl

1. V - noboit, ana nroboro
Vx > 0 - noboe nonoxxunTenbHoe HYNCao x
2. 3 - cywecTsyeT
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Jlornyeckne cumBobl

1. V - noboit, ana nroboro

Vx > 0 - nroboe nononTessHoe Ynucno x
2. 3 - cywecTsyeT

dx > 1
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Jlornyeckne cumBobl

1. V - noboit, ana nroboro

Vx > 0 - noboe nonoxxunTenbHoe HYNCao x

2. 3 - cywecTsyeT

dx > 1 - cyujectByeT 4ncno x, bonbliee 0gHOTO

MaTtematuka, Mogynb 2, Jlekuns 2.1



Jlornyeckne cumBobl

1. V - noboit, ana nroboro

Vx > 0 - noboe nonoxxunTenbHoe HYNCao x

2. 3 - cywecTsyeT

dx > 1 - cyujectByeT 4ncno x, bonbliee 0gHOTO
3. = - C/ledyeT, Cc/iefloBaTeNbHO, TOr4a, TO
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Jlornyeckne cumBobl

1. V - noboit, ana nroboro

Vx > 0 - noboe nonoxxunTenbHoe HYNCao x

2. 3 - cywecTsyeT

dx > 1 - cyujectByeT 4ncno x, bonbliee 0gHOTO
3. = - C/ledyeT, Cc/iefloBaTeNbHO, TOr4a, TO
x=2=x’=4
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Jlornyeckne cumBobl

1. V - noboit, ana nroboro

Vx > 0 - noboe nonoxxunTenbHoe HYNCao x

2. 3 - cywecTsyeT

dx > 1 - cyujectByeT 4ncno x, bonbliee 0gHOTO
3. = - C/ledyeT, Cc/iefloBaTeNbHO, TOr4a, TO
x=2=x’=4

4. & - paBHOCWUIbHO, SKBMBAJIEHTHO, TOr4a U

TONbKO TOraa
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Jlornyeckne cumBobl

1. V - noboit, ana nroboro

Vx > 0 - noboe nonoxxunTenbHoe HYNCao x

2. 3 - cywecTsyeT

dx > 1 - cyujectByeT 4ncno x, bonbliee 0gHOTO
3. = - C/ledyeT, Cc/iefloBaTeNbHO, TOr4a, TO
x=2=x’=4

4. & - paBHOCWUIbHO, SKBMBAJIEHTHO, TOr4a U
TONIbKO TOrAa

x+3<0& x< -3
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Jlornyeckne cumBobl

5. € - npuHagnexnT
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Jlornyeckne cumBobl

5. € - npuHagnexnT
xeA
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Jlornyeckne cumBobl

5. € - npuHagnexnT
X € A - 4UCNo X NPUHAANEXUT MHOXeCTBY A
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Jlornyeckne cumBobl

5. € - npuHagnexnT
X € A - 4UCNo X NPUHAANEXUT MHOXeCTBY A

1e€{1,2,3}

MaTtemaTtuka, Mopgynb 2, Jlekuus 2.1 3/29



Jlornyeckne cumBobl

5. € - npuHagnexnT
X € A - 4UCNo X NPUHAANEXUT MHOXeCTBY A
1e{1,2,3}

6. C - BKJAKOYEHO
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Jlornyeckne cumBobl

5. € - npuHagnexnT

X € A - 4UCNo X NPUHAANEXUT MHOXeCTBY A
1e{1,2,3}

0. C - BKJIKOYEHO

ACB

MaTtemaTtuka, Mopgynb 2, Jlekuus 2.1 3/29



Jlornyeckne cumBobl

5. € - npuHagnexnT

X € A - 4UCNo X NPUHAANEXUT MHOXeCTBY A
1e{1,2,3}

0. C - BKJIKOYEHO

A C B - MHOXecTBO A BK/IHOYEHO B MHOXECTBO

B,
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Jlornyeckne cumBobl

5. € - npuHagnexnT

X € A - 4UCNo X NPUHAANEXUT MHOXeCTBY A
1e{1,2,3}

0. C - BKJIHOYEHO

A C B - mHoxecTBO A BKIOYEHO B MHOXECTBO
B, T.e. Bce anemMeHTbl MHOXeCTBa A ABNAOTCA
TaKXKe 1 dNeMeHTaMn MHoxecTea B
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Jlornyeckne cumBobl

5. € - npuHagnexnT

X € A - 4UCNo X NPUHAANEXUT MHOXeCTBY A
1e{1,2,3}

0. C - BKJIHOYEHO

A C B - mHoxecTBO A BKIOYEHO B MHOXECTBO
B, T.e. Bce anemMeHTbl MHOXeCTBa A ABNAOTCA
TaKXKe 1 dNeMeHTaMn MHoxecTea B

{1,2} c {1,2,3}
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX Hcen
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

Onpenenexne

HlononHrM MHOXECTBO AeiCTBUTENbHbIX Yucen R
ABYMS1 3IeMeHTaMnN +00 N —0oQ.
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

Onpenenexne

HlononHrM MHOXECTBO AeiCTBUTENbHbIX Yucen R
ABYMsi a7ieMeHTaMn +00 n —oo.llonyyeHHoe
MHO>XECTBO Ha3blBAeTCsl PACLUUPEHHbIM
MHO>XeCTBOM [eNCTBUTESIbHbIX Yuncen u
obosHayaeTcs R.
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

Onpenenexne

JlononHNM MHOXXECTBO AeACTBUTENbHBIX Yncen R
ABYMsi a7ieMeHTaMn +00 n —oo.llonyyeHHoe
MHOXECTBO Ha3bIBAETCA PaACLUUPEHHbIM
MHOX>XECTBOM [AelCTBUTENbHbIX Yncen v
obo3HavaeTcsi R.

ac R — a - KoHe4Hoe 4yncno, +o00 nanm —oQ.

MaTtemaTtuka, Mopgynb 2, Jlekuus 2.1 4/29



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

Onpenenenne
INeMEHTblI +00 1 —0O Ha3bIBAKOTCS
OecKOHeYHbIMN 4YuncaamMm.
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

CBovicTBa beCKOHEYHbIX YUCE
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

CBoiicTBa bECKOHEYHBIX YUCEN
1) —o0 < +00
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

CBOﬁCTBa 66CKOH€‘-IHbIX Hnces
1) —o0 < +00
2) (+00) + (+00) = +o0

MaTtematuka, Mogynb 2, Jlekuns 2.1



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

CBOﬁCTBa 66CKOH€‘-IHbIX ynces
1) —o0 < +00

2) (+00) + (+00) = +0

3) (—00) + (—o0)

— OO0
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

CBovicTBa beCKOHEYHbIX YUCE
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

CBovicTBa beCKOHEYHbIX YUCE

1) —o0 < +00

2) (+00) + (+00) = +o0

3) (—00) + (=00) = =00

4) (+00) - (+00) = (—0) - (—00) = +0
5) (+00) - (=00) = (=00) - (+00) = —00
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

,ﬂlﬂﬂ KOHEYHOIo 4nciaa a CrnpaBeaJinBbl CBOWNCTBA

MaTtematuka, Mogynb 2, Jlekuns 2.1



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

,ﬂlﬂﬂ KOHEYHOIo 4nciaa a CrnpaBeaJinBbl CBOWCTBA
1) —o0o < a< +o00
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

'ﬂlﬂﬂ KOHEYHOIo 4nciaa a CrnpaBeaJinBbl CBOWCTBA
1) —o0o < a< +o00
2) a+ (4+00) = 400
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

'ﬂlﬂﬂ KOHEYHOIo 4nciaa a CrnpaBeaJinBbl CBOWCTBA
1) —o0o < a< +o00

2) a+ (4+00) = 400

3)a+(—o0) =—00
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

ﬂlﬂﬂ KOHEYHOIo 4nciaa a CrnpaBeaJinBbl CBOWCTBA
1) —o0o < a< +o00

2) a+ (+00) = +00

3) a+ (—00) = —o0

4) ecnu a > 0, To

a-(+00) =400, a-(—0) = -0
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

Insi koHe4YHOro Yucna a cnpaBeanBbl CBOKCTBA
1) —o0o < a< +o00
) a+ (+00) = 400
3) a+ (—00) = —o0
) ecin a > 0, To
+00) = 400, a- (—o0) = —00
5) cim a < 0, To
a-(+00)=—00, a-(—00) =400

a-
(
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

BbiparkeHus
(+00) + (—0), (+00) — (+00),
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

BbiparkeHus
(+00) +§[ , (+00) — (+00),

T (ioo) 0
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

BbiparkeHus
(4+00) +§[ , (+00) — (+00),

T (ioo) 0

HEONPELENEHDBI N HA3bIBAKOTCA
Heonpeae/JieHHOCTAMN.
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITEJ'II:HI:IX Hcen

BbiparkeHus
(4+00) +§[ , (+00) — (+00),

T (ioo) 0

Heonpep,eﬂeHbl N HA3bIBAKOTCH
HeornpeaeeHHOCTAMM.
Ecnmn 3Hak BECKOHEYHOrO YMCNa HEW3BECTEH, TO
5TO YMCO Ha3blBaeTcss OD@CKOHEeYHOCTbIO be3
3HaKa 1 obo3HavaeTcs oo.
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Yucnosas NnoCneaoBaTE/IbHOCTb

MaTtematuka, Mogynb 2, Jlekuns 2.1



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.
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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

Onpegenexne
KoHeuHoe yucno a HasbiBaeTcs Npenenom
nocsiefoBaTeNIbHOCTU {a,}, ecn

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

Onpegenexne
KoHeuHoe yucno a HasbiBaeTcs Npenenom
nocsiefoBaTeNIbHOCTU {a,}, ecn

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

ObosHavenne: lim a, = a.
n—o0
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Yucnosas NnoCneaoBaTE/IbHOCTb

Onpegenexne
KoHeuHoe yucno a HasbiBaeTcs Npenenom
nocsiefoBaTeNIbHOCTU {a,}, ecn

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

ObosHavenne: lim a, = a.
n—o0

34ecb a - KOHEYHOEe Yucno, T.e. @ # £00.
[TosToMy onpegeneHHblii Takum obpasom npegen
4aCTO HAa3bIBAOT KOHEYHbIM Npenesiom.
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Yucnosas NnoCneaoBaTE/IbHOCTb

Pacw I/ICprBKa MaTEMAaTUHECKNX CNMBOJIOB:
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Yucnosas NnoCneaoBaTE/IbHOCTb

PaclwndpoBka MaTeMaTUYeCKNX CUMBOJIOB:
Ve > 0 - ans ntoboro nosoXnUTENbHOTO €
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Yucnosas NnoCneaoBaTE/IbHOCTb

PaclwndpoBka MaTeMaTUYeCKNX CUMBOJIOB:

Ve > 0 - gns ntoboro noaoXKUTENbHOMO €

dn(e) € N - cyuwecTsyeT HaTypanbHOE Yncio n,
3aBUCSILLEE OT €, TaKOe YTO
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Yucnosas NnoCneaoBaTE/IbHOCTb

PacwudpoBka MaTeMaTM4eCKX CUMBOJIOB!

Ve > 0 - gns ntoboro nonoXmnTenbHoro &

dn(e) € N - cywecTByeT HaTypanbHOE YMCIO N,
3aBNCsILLEE OT €, TaKOE HTO

Vn > n(e) - ans nboro HaTypanbHOro Yucna n,

npesocxogsiero n(e)
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Yucnosas NnoCneaoBaTE/IbHOCTb

PacwudpoBka MaTeMaTM4eCKX CUMBOJIOB!

Ve > 0 - ans ntoboro noaoKnNTeNsHOro €

dn(e) € N - cywecTByeT HaTypasbHOE YMCO N,
3aBNCsILLEE OT €, TaKOE HTO

Vn > n(e) - ans nboro HaTypanbHOro Yucna n,
npesocxogsiero n(e)

. - BbINOJIHSIETCS
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Yucnosas NnoCneaoBaTE/IbHOCTb

PacwudpoBka MaTeMaTM4eCKX CUMBOJIOB!

Ve > 0 - ans ntoboro noaoKnNTeNsHOro €

dn(e) € N - cywecTByeT HaTypasbHOE YMCO N,
3aBNCsILLEE OT €, TaKOE HTO

Vn > n(e) - ans nboro HaTypanbHOro Yucna n,
npesocxogsiero n(e)

. - BbINOJIHSIETCS

|a, — a| < € - Mmogynb pasHoCTh a, N a MeHbLUe €
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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

SY
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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

Anh
T T
E <
>~ (=== ---------= ==
EX
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

£ 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

£ 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

anﬂ
e
g< .....................
e
>- a ----------------
e
EX T
70 EREEREE °
N e .. /:. ..............
a--e
1 2 n
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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
g< ---------------------
e
% 7 S
E24 asf--mmmmmeeaeees °
< S / .........
az ------- , E
SIS (892 B0 T
1 2 3 n
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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
e T T T T R
g< .....................
g2
>- a ------------- . -—-—-
g2 agl-==------m-m--- o — .
E< R /
az """"" [ ] '
N /:.: ..........
a--e

1 2 3 4 n
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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

1 2 3 4 n
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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
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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
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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

1 2 n
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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

1 2 3 n
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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

Onpeaenerue

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

ApUMETNHECKNE CBONICTBA KOHEYHbIX MPELETIOB
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Yucnosas NnoCneaoBaTE/IbHOCTb

ApUMETNHECKNE CBONICTBA KOHEYHbIX MPELETIOB

[Tyctb lim x, =aw lim y,=b. Torga
n—o0 n—o0
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Yucnosas NnoCneaoBaTE/IbHOCTb

ApUMETNHECKNE CBONICTBA KOHEYHbIX MPELETIOB

[Tyctb lim x, =aw lim y,=b. Torga
) n—o0 n—o0
1

(Xn‘i‘Yn):a_'_b

lim
n—oo
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Yucnosas NnoCneaoBaTE/IbHOCTb

ApUMETNHECKNE CBONICTBA KOHEYHbIX MPELETIOB

[Tyctb lim x, =aw lim y,=b. Torga
n—o0 n—o0

1) lim (x, +y,) =a+b

n—o0

2) lim(x, —y,) =a—0>b

n—oo
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Yucnosas NnoCneaoBaTE/IbHOCTb

ApUMETNHECKNE CBONICTBA KOHEYHbIX MPELETIOB

[Tyctb lim x, =aw lim y,=b. Torga
n—o0 n—o0

1) lim (x, +y,) =a+b

n—o0

2) lim(x, —y,) =a—0>b

n—oo

3) lim(x,-y,)=a-b

n—oo
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Yucnosas NnoCneaoBaTE/IbHOCTb

ApunpmMeTnHeckne CBOMICTBA KOHEYHbIX MPEAETIOB
[Tyctb lim x, =aw lim y,=b. Torga
n—o0 n—o0
1) lim (xon+yn)=a+b
) lim (o —yn) =a—b
3) lim(x,-y,)=a-b
) i (x/yn)—a/b ecnu b # 0.
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Ycnosus CXoANMOCTIW NOCNeEAOBATENbHOCTN

MaTtematuka, Mogynb 2, Jlekuns 2.1 16 / 29



Ycnosus CXoANMOCTIW NOCNeEAOBATENbHOCTN

Onpeaenerue
MocnegosatensHocts {x,} Ha3sbiBaeTcs
orpaHunyeHHoi cepxy (cHU3Yy), ecnu

dbe RVne N: x, < b (x, > b).
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Ycnosus CXoANMOCTIW NOCNeEAOBATENbHOCTN

Onpegenerue

MocnegosatensHocts {x,} HasbiBaeTcs

Bo3pacTatowein (yobiBatoLeir), eciu
Vne N: x, < xpi1 (Xn > Xne1).
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Ycnosus CXoANMOCTIW NOCNeEAOBATENbHOCTN

Teopema (gocTaToqHoOe ycioBue CXOQUMOCTY)
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Ycnosus CXoANMOCTIW NOCNeEAOBATENbHOCTN

Teopema (gocTaTo4Hoe ycnoBue cxoqumMocTi)
Bcsikast BospacTatowas (mnu ybuigatowasi) u orpa-
HUYeHHast cBepxy (MM CHU3Y) NOCAEeA0BATENBHOCTL

NMEET KOHEYHbIN npeaen.
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Ycnosus CXoANMOCTIW NOCNeEAOBATENbHOCTN

[pumep:
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Ycnosus CXoANMOCTIW NOCNeEAOBATENbHOCTN
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Ycnosus CXoANMOCTIW NOCNeEAOBATENbHOCTN

Vn x, <1

(orpaHnyenHocTsb),
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Ycnosus CXoANMOCTIW NOCNeEAOBATENbHOCTN

Vn x, <1
(orpaHnyenHocTb),
Vn x, < Xpi1
(Bo3pacTaHue),
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Ycnosus CXoANMOCTIW NOCNeEAOBATENbHOCTN

Vn x, <1
(orpaHnyenHocTb),
Vn x, < Xpi1
(Bo3pacTaHue),

4

d lim x,
n— 00
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Ycnosus CXoANMOCTIW NOCNeEAOBATENbHOCTN

Vn x, <1
(orpaHnyenHocTb),
Vn x, < Xpi1
(Bo3pacTaHue),

4

3 lim x, = 1.
n— 00
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Ycnosus CXoANMOCTIW NOCNeEAOBATENbHOCTN

[pumep
1
Xp—=41——
n X nk
Vn x, <1 [f======mm= s
(orpaHuyenHocTs),  3/4 ----------.-79/.; ;
e T
Vn xp < Xnt1 12~ ¢
(Bo3pacTaHue), 0 / SR
_’ 3 3 3 3 >
N 12345¢6n

3 lim x, = 1.
n— 00

MaTtematuka, Mogynb 2, Jlekuns 2.1 19 / 29



BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

OnpeneneHne
MocnegosatensHocts {x,} HasbiBaeTcs
beckoHe4YHO BbonbLIon, ecau

Ve >0 dn(e) € NVn > n(e): |x,| > e.
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BeckoHe4Ho bonbluas n 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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BeckoHe4Ho bonbluas n 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.
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

YacTHbie cJiydan
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

YacTHbie cJiydan

1) lim x, =400, ecan
n—o0
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

YacTHbie cJiydan

1) lim x, =400, ecan
n—o0

Ve > 0dn(e) € NVn> n(e): x, > ¢
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

HactHbie caydan
1) lim x, =400, ecan

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

n—oo
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

YacTHbie cJiydan

1) lim x, = 400, ecn
n—o0
Ve > 0dn(e) € NVn> n(e): x, > ¢
2) lim x, = —o0, ecn
n—oo

Ve > 0dn(e) € NVn > n(e): x, < —¢
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

[pumepsi:
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

lpumepei: YacTHble cnyvau

MaTtematuka, Mogynb 2, Jlekuns 2.1



BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

lpumepei: YacTHble cnyvau

lim x, = 400
n—00
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BeckoHe4Ho bonbluas n Manas

NoC/Ie40BaTENbHOCTY
lpumepei: YacTHble cnyvau
lim x, = 400

n—o00
X, = N
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BeckoHe4Ho bonbluas n Manas

NoC/Ie40BaTENbHOCTY
lpumepei: YacTHble cnyvau

lim x, = 400
n—o00
Xk
4-------nnn- /./
3f------- 7’ E
o-a”t
1[--o:

1234 n
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BeckoHe4Ho bonbluas n Manas

NoCaef0BaTENBHOCTY
lpumepei: YacTHble cayyau
lim x, = 400 lim x, = —o0
n—o00 n—00
X, = n
Xk
7] - o’
3 7
.......... , :
4
200
-7 4
1234 n
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BeckoHe4Ho bonbluas n Manas

NoCNef0BaTENbHOCTY
lpumepei: YacTHble cayyau
lim x, = 400 lim x, = —o0
n—00 n—00
Xn — n Xn — _n
Xk
7] - o’
3 7
.......... , :
4
200
-7 4
1234 n
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BeckoHe4Ho bonbluas n Manas

NoC/Ie40BaTENbHOCTY
[Tpumepei: YacTHble cnydau
lim x, = +00 lim x, = —o0
n—o00 n—00
X, =N X, = —n
xnﬂ xnﬂ
Gl-eememmmnnnns o’ 1234 n
] T 4 P
* S N
2f---- o i N i
s o LN
1o ¢ 3 e
- . - . > 4 ____________ _\ _.:
1234 n )
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

[Tpnmepsi: Obwwit cny4aii
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

[Tpnmepsi: Obwwit cny4aii

lim x, = co
n—00
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

[Tpnmepsi: Obwwit cny4aii

lim x, = co
n—00

x, = (—=1)"1. n
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BeckoHe4Ho bonbluas n Manas

NOCNefOBaTEbHOCTH
[Tpnmepsi: Obwwit cny4aii
xnﬂ
R B ?\
| ] — o |
lim x, = oo /\ E
n—oo 1 --9 E E
N2/i14]
X, = (_1)n+1 .n 1\/ 31:1[5 m
) RN o |
) —— ;
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

3Hak nepej 00 HeCceT AOMONHUTENbHYHO
NHPOPMALMIO O MOBEAEHNN
NocaefoBaTENbHOCTH.
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

3Hak nepeg 00 HeceT [OMONHUTENbHYO
NHPOPMALMIO O MOBEAEHNN
nocnepoBatensHocT. Mbl cTaBum 3Hak '+,
ecAn NOCNefoBaTeNbHOCTb ABMXKETCS BBEPX B
CTOPOHY MOJOXKNTENBbHON BECKOHEYHOCTH,
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

3Hak nepeg 00 HeceT [OMONHUTENbHYO
NHPOPMALMIO O MOBEAEHNN
nocnepoBatensHocT. Mbl cTaBum 3Hak '+,
ecAn NOCNefoBaTeNbHOCTb ABMXKETCS BBEPX B
CTOPOHY MOJOXKNTENBbHON BECKOHEYHOCTU, U 3HAK

—", eCNN OHa WAET BHWU3 B CTOPOHY
OTPULATENBHOR BECKOHEYHOCTN.
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

3HaK nmepef 00 HeCeT AOMOAHUTENbHYIO
NHPOPMALMIO O MOBEAEHNN
nocnegosatessHocTn. Mbl cTaBum 3Hak  + |
eCNN NOC/ENOBaTENbHOCTL ABUXKETCA BBEPX B
CTOPOHY MOJIOXKNTENBHOR DECKOHEYHOCTW, 1 3HAK
"—", ecnn OHa UAET BHU3 B CTOPOHY
oTpuLaTenbHoR beckoHeyHocTn. Ecan
Hanpas/ieHne ABUXEHWS OAHO3HAYHO OMPENENThy,
HENb3s, TO 3HaK nepen 0O He CTaBUTCS. C
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

OnpeneneHne
MocnegosatensHocts {x,} Ha3biBaeTcs
OecKoHe4YHO MaJsion, ecnu

Ve >0 dn(e) € NVn > n(e): |x,| <e.
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BeckoHe4Ho bonbluas n 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
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

Cesizb Mexay beckoHe4HO Masol 1 beckoHe4HO
boNbLIONA NOCefOBATENBHOCTAMI ONPEAENAeTCs
ABYMSI YTBEPXKAEHUSAMU:
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

Cesizb Mexay beckoHe4HO Masol 1 beckoHe4HO
bonbLLIO NOCAEfOBATENBHOCTAMI ONPeAensieTCs
ABYMS YTBEPXKAEHUSMU:

1. Ecnm {x,} - beckoHeuHo bonbwas, To {1/x,}

- becKOHEeYHO Manas.
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

Cesizb Mexay beckoHe4HO Masol 1 beckoHe4HO
bonbLUIOl NOCAEA0BAaTENBHOCTAMM ONPeAENsieTcs
LBYMS1 YTBEPXKAEHUSMMN:

1. Ecnm {x,} - beckoHeuHo bonbwas, To {1/x,}
- beckoHeyHO Manas.

2. Ecan {x,} - beckoneuHo manas u Vn: x, # 0,
10 {1/x,} - beckoHeuHo bonbuias.
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BeckoHe4Ho bonbluas n Manas
NoCNe40BaTENBLHOCTM

CumBonMYeECKN 3TH YTBEPXKAEHUA MOXHO
3aNncCaTtb B BNAE:
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Yucno e

&
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Yucno e

Yucno e onpepensieTca cnegyrouimm obpasom:
n

1
e=|lim 1+ —

n—oo n
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Yucno e

Yucno e onpegensietcs cnefytowmm obpasom:
1 n

e=Ilm 1+ —

n—oo n

Yucno e ABNsieTCA OCHOBAHMEM
SKCMOHEHUMANBbHOR dyHKUUKM Yy = e* 1

HaTypaabHoro norapudpma y = In x = log, x.
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Yucno e

Yucno e onpegensietcs cnefytowmm obpasom:
1 n

e= lim (1+ -
n—oo n
Hucno e siBnsieTcs ocHoBaHUeEM
SKCMOHEHUMANLHOW PYHKUMKN y = €X' 1
HaTypanbHoro norapudpma y = Inx = log, x. B
NPUONNIKEHHBIX BbIYNCAEHNSX 0DbIYHO MofararoT

e~ 2.72.
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Yucno e

HYucno e siBAsieTCA OCHOBaHWEM
3KCMOHEHLUMANBHOR PyHKUNN Yy = ¥
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Yucno e

Hucno e ABnsieTca ocHOBaHMEM
SKCMOHEHUMANbHOW PyHKLUN ¥y = €*
HaTypaabHoro norapugma y = In x = log, x.
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