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Jlornyeckne cumBobl

MA, Mogynb 1, Jlekymusa 1.1



Jlornyeckne cumBobl

1. V — ntoboii, ona nroboro
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Jlornyeckne cumBobl

1. V — ntoboii, ona nroboro
Vx >0
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Jlornyeckne cumBobl

1. V — nrobolii, ons ntoboro
Vx > 0 — nroboe nonoXKuTeNbHOE YUCI0 X.
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Jlornyeckne cumBobl

1. V — ntoboii, ona nroboro
Vx > 0 — nroboe nonoXKuTeNbHOE YUCI0 X.

2. 4 — cywecTsyet
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Jlornyeckne cumBobl

1. V — ntoboii, ona nroboro
Vx > 0 — nroboe nonoXKuTeNbHOE YUCI0 X.

2. 4 — cywecTsyet
dx >1
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Jlornyeckne cumBobl

1. V — nrobolii, ons ntoboro
Vx > 0 — nroboe nonoXKuTeNbHOE YUCI0 X.

2. 4 — cywecTsyet
dx > 1 — cyuwecTByeT 4ncno x, bosbluee OAHOrO.
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Jlornyeckne cumBobl

1. V — nrobolii, ons ntoboro
Vx > 0 — nroboe nonoXKuTeNbHOE YUCI0 X.

2. 4 — cywecTsyet
dx > 1 — cyuwecTByeT 4ncno x, bosbluee OAHOrO.

3. = — clefyeT, C/iefloBaTeNbHO, TOr4a, TO
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Jlornyeckne cumBobl

1. V — nrobolii, ons ntoboro
Vx > 0 — nroboe nonoXKuTeNbHOE YUCI0 X.

2. 4 — cywecTsyet
dx > 1 — cyuwecTByeT 4ncno x, bosbluee OAHOrO.

3. = — clefyeT, C/iefloBaTeNbHO, TOr4a, TO
x=2=x’=4

MA, Mogynb 1, Jlekymusa 1.1



Jlornyeckne cumBobl

1. V — nrobolii, ons ntoboro
Vx > 0 — nroboe nonoXKuTeNbHOE YUCI0 X.

2. 4 — cywecTsyet
dx > 1 — cyuwecTByeT 4ncno x, bosbluee OAHOrO.

3. = — clefyeT, C/iefloBaTeNbHO, TOr4a, TO
x=2=x*=4—-ecinx=2,T10x°=4

MA, Mogynb 1, Jlekymusa 1.1



Jlornyeckne cumBobl

4. & — paBHOCW/IBHO, 3KBUBAJIEHTHO,
Toraa 1 TONIbKO Toraa

MA, Mogynb 1, Jlekymusa 1.1



Jlornyeckne cumBobl

4. & — paBHOCW/IBHO, 3KBUBAJIEHTHO,
TOF,LI,a N TONbKO TOF,EI,a
x+3<0& x< -3

MA, Mogynb 1, Jlekymusa 1.1



Jlornyeckne cumBobl

4. & — paBHOCWJIbHO, 9KBUBAIEHTHO,
TOrAa U TOMBKO TOrAa
x+3<0<«4 x < —3—HepaeHctBo x + 3 < 0
9KBUBAJIEHTHO HepaBeHCTBY x < —3.
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Jlornyeckne cumBobl

4. & — paBHOCWJIbHO, 9KBUBAIEHTHO,
TOrAa U TOMBKO TOrAa
x+3<0<«4 x < —3—HepaeHctBo x + 3 < 0
9KBUBAJIEHTHO HepaBeHCTBY x < —3.

5. € — npuHagnexunT
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Jlornyeckne cumBobl

4. & — paBHOCWJIbHO, 9KBUBAIEHTHO,
TOrAa U TOMBKO TOrAa
x+3<0<«4 x < —3—HepaeHctBo x + 3 < 0
9KBUBAJIEHTHO HepaBeHCTBY x < —3.

5. € — npuHagnexunT
xeA
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Jlornyeckne cumBobl

4. & — paBHOCWJIbHO, 9KBUBAIEHTHO,
TOrAa U TOMBKO TOrAa
x+3<0<«4 x < —3—HepaeHctBo x + 3 < 0
5KBVBAJIEHTHO HEpaBeHCTBY x < —3.

5. € — npuHagnexunT
X € A — 4UCN0 X NPUHAANEXUT MHOXKECTBY A,
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Jlornyeckne cumBobl

4. & — paBHOCWJIbHO, 9KBUBAIEHTHO,
TOrAa U TOMBKO TOrAa
x+3<0<«4 x < —3—HepaeHctBo x + 3 < 0
5KBVBAJIEHTHO HEpaBeHCTBY x < —3.

5. € — npuHagnexunT
X € A — 4UCN0 X NPUHAANEXUT MHOXKECTBY A,

1e{1,2,3}
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Jlornyeckne cumBobl

4. & — paBHOCWJIbHO, 9KBUBAIEHTHO,
TOrAa U TOMBKO TOrAa
x+3<0<«4 x < —3—HepaeHctBo x + 3 < 0
5KBVBAJIEHTHO HEpaBeHCTBY x < —3.

5. € — npuHagnexunT
X € A= 4ncno x NpUHAANEXNT MHOXECTBY A,
1 € {1,2,3} — yncno 1 npuHagnexnT MHOXeCTBY,
cocTosilemy n3 ducen 1, 2 n 3.
@

MA, Mogynb 1, Jlekuns 1.1 3 /28




Jlornyeckne cumBobl

6. C — BKJIFOYEHO

MA, Mogynb 1, Jlekymusa 1.1



Jlornyeckne cumBobl

6. C — BKJIFOYEHO

ACB

MA, Mogynb 1, Jlekymusa 1.1



Jlornyeckne cumBobl

0. C — BKJOYEHO
A C B — mHoxecTBO A BKIOYEHO B MHOXECTBO B,

MA, Mogynb 1, Jlekymusa 1.1



Jlornyeckne cumBobl

0. C — BKJIOYEHO

A C B — mHoxecTBO A BKIOYEHO B MHOXECTBO B,
T.€. BCE D/IEMEHTbI MHOXeCTBa A ABAAOTCS

TaKXKe 1 dNeMeHTaMN MHOXecTBa B,
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Jlornyeckne cumBobl

0. C — BKJIOYEHO

A C B — mHoxecTBO A BKIOYEHO B MHOXECTBO B,
T.€. BCE D/IEMEHTbI MHOXeCTBa A ABAAOTCS

TaKXKe 1 dNeMeHTaMN MHOXecTBa B,

{1,2} € {1,2,3}

MA, Mogynb 1, Jlekymusa 1.1



Jlornyeckne cumBobl

0. C — BKJIOYEHO

A C B — mHoxecTBO A BKIOYEHO B MHOXECTBO B,
T.€. BCE D/IEMEHTbI MHOXeCTBa A ABAAOTCS

TaKXKe 1 dNeMeHTaMN MHOXecTBa B,

{1,2} C {1,2,3} — mHOxXecTBO, cocTosilee 13
yncen 1 n 2, BKNOYEHO B MHOXXECTBO, COCTOsILLIEE
n3 ymcen 1, 2 n 3.

MA, Mogynb 1, Jlekymusa 1.1



Teopema




Teopema

Onpegenerne

MaTemaTnyeckue yTBepXaeHus, B NPaBuibHOCTY
KOTOPbIX YOEXKAAOTC NyTEM PacCyKAeHW 1an
[0Ka3aTeNbCTB, HAa3bIBAOTCA TeopemMaMu.

MA, Mogynb 1, Jlekuns 1.1 5/ 28



Teopema

Ka)kasi TeopeMa COCTOUT U3 ABYX YacTeli: n3
YCJIOBUSA 1 3aKJIKIOYEHUS.
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Teopema

Ka)kasi TeopeMa COCTOUT U3 ABYX YacTeli: n3
YCJIOBUS 11 3aKJHOYHEHUS.
YcnoBue — 3To TO, YTO AaHO.

MA, Mogynb 1, Jlekuus 1.1 6 /28



Teopema

Ka)kasi TeopeMa COCTOUT U3 ABYX YacTeli: n3
YCJIOBUS 11 3aKJHOYHEHUS.

YcnoBue — 3To TO, YTO AaHO.
3aK/It0YeHNE — 3TO TO, YTO HAJO AOKa3aTh.

MA, Mogynb 1, Jlekymusa 1.1



Teopema

Ecnn B TEeopeME yCcanoBmne CAesaTb 3aKJIHOHYEHNEM,
d 3aKJIKO4YEHNE — YCJIOBUNEM,

MA, Mogynb 1, Jlekymusa 1.1



Teopema

Ecnu B Teopeme ycnosue cienaTb 3aKIOHYEHNEM,
a 3aKJ/I0YEHNE — YCIIOBMEM, TO NCXOAHAs TEOpPeMa
OyneT Ha3bIBaTLCSA MPSAMOIA,

MA, Mogynb 1, Jlekymusa 1.1



Teopema

ECJ'II/I B TeopeME yCanoBmne CAeNaTb 3aKJIHOHYEHNEM,
a 3aK/It0YEHUNE — YCJOBUEM, TO NCXOA4HAst TEOPEMA
OyneT Ha3bIBaTLCSA MPSAMOINA, NOy4MBLIASCS —
obpaTHoOW,

MA, Mogynb 1, Jlekuns 1.1 7/ 28



Teopema

Ecnu B Teopeme ycnosue cienaTb 3aKIOHYEHNEM,
a 3aK/It0YEHUNE — YCJOBUEM, TO NCXOA4HAst TEOPEMA
OymeT Ha3bIBaTLCA NMPSIMOWM, MONYHUBLLASACA —
obpaTHOW, a obe TeopeMbl BMECTE — B3aUMHO
obpaTHbIMN.

MA, Mogynb 1, Jlekymusa 1.1



Teopema

Ecnu B Teopeme ycnosue cienaTb 3aKIOHYEHNEM,
a 3aK/It0YEHUNE — YCJOBUEM, TO NCXOA4HAst TEOPEMA
OymeT Ha3bIBaTLCA NMPSIMOWM, MONYHUBLLASACA —
obpaTHOW, a obe TeopeMbl BMECTE — B3aUMHO
obpaTHbIMN.

[lyctb X n Y — HekoTopble yTBEPXXAEHNS.

MA, Mogynb 1, Jlekymusa 1.1



Teopema

Ecnu B Teopeme ycnosue cienaTb 3aKIOHYEHNEM,
a 3aK/It0YEHUNE — YCJOBUEM, TO NCXOA4HAst TEOPEMA
OymeT Ha3bIBaTLCA NMPSIMOWM, MONYHUBLLASACA —
obpaTHOW, a obe TeopeMbl BMECTE — B3aUMHO
obpaTHbIMN.

[Tycte X n Y — HekoTopble yTBepxAeHus. Torga
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Teopema

Ecnu B Teopeme ycnosue cienaTb 3aKIOHYEHNEM,
a 3aK/It0YEHUNE — YCJOBUEM, TO NCXOA4HAst TEOPEMA
OymeT Ha3bIBaTLCA NMPSIMOWM, MONYHUBLLASACA —
obpaTHOW, a obe TeopeMbl BMECTE — B3aUMHO
obpaTHbIMN.

[Tycte X n Y — HekoTopble yTBepxAeHus. Torga
X = Y — npsimas TeopeMma,

MA, Mogynb 1, Jlekymusa 1.1



Teopema

Ecnu B Teopeme ycnosue cienaTb 3aKIOHYEHNEM,
a 3aK/It0YEHUNE — YCJOBUEM, TO NCXOA4HAst TEOPEMA
OymeT Ha3bIBaTLCA NMPSIMOWM, MONYHUBLLASACA —
obpaTHOW, a obe TeopeMbl BMECTE — B3aUMHO
obpaTHbIMN.

[Tycte X n Y — HekoTopble yTBepxAeHus. Torga
X = Y — npsimas TeopeMma,
Y = X — obpaTHas Teopema.

MA, Mogynb 1, Jlekymusa 1.1



Teopema

Onpepnenetrne

HeobxoanMbIiM yc/iOBMEM Ha3biBaeTCs
ycnosue, bes cobatofeHnst KOTOPOro JaHHOE
YTBEPXKIAEHNE HE MOXKET DbITb UCTUHHbIM.

MA, Mogynb 1, Jlekymusa 1.1




Teopema

Onpepnenetrne

JlocTaToYHbIM yC/IOBUEM Ha3bIBAeTCS TaKoe
YC/I0BWE, NP BbINOJHEHNN KOTOPOro AaHHOE
YTBEPXKAEHNE SABASETCS UCTUHHbBIM,

MA, Mogynb 1, Jlekymusa 1.1



Teopema

[Tpumep:




Teopema

[Tpumep:
BbinonHeHue ycnoeust x = 2 sBnsieTcs
[OCTAaTOYHbBIM A UCTUHHOCTW paBeHCTBa x> = 4,
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Teopema

[Tpumep:

BbinonHeHue ycnoeust x = 2 sBnsieTcs
[OCTAaTOYHbBIM A UCTUHHOCTW paBeHCTBa x> = 4,
a BbINOJHEHNE YCIOBUS X2 = 4 SBAsieTCS NULLb
HEODXOANMBIM NS CNPaBeAIMBOCTI PaBEHCTBA

X =2,

MA, Mogynb 1, Jlekunsa 1.1 10 / 28



PaCLumpeHHoe MHOXXECTBO ﬂ,eVICTBMTeﬂbeIX HCEN
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PaCLumpeHHoe MHOXXECTBO ﬂ,eVICTBMTeﬂbeIX HCEN

OCHOBHbIE MHOXECTBA YUCeN:

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ﬂ,eVICTBMTeﬂbeIX HCEN

OCHOBHble MHOXXECTBa Y1CEN:
N ={1,2,...} — MHOXeCTBO HaTypasibHbIX 4U1CEN.

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ﬂ,eVICTBMTeﬂbeIX HCEN

OCHOBHblE MHOXXECTBA YUCEN:

N = {1,2,...} — MHOXeCTBO HaTypasibHbIX YNCE.
Z ={0,£1,42, ...} — MHOXECTBO LesbIX Yncen.

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

OCHOBHblE MHOXXECTBA YUCEN:

N = {1,2,...} — MHOXeCTBO HaTypasibHbIX YNCE.
Z ={0,£1,42, ...} — MHOXECTBO LesbIX Yncen.
( — MHOXECTBO PaLMOHaNbHbBIX YUCen.

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

OCHOBHblE MHOXXECTBA YUCEN:

N = {1,2,...} — MHOXeCTBO HaTypasibHbIX YNCE.
Z ={0,£1,42, ...} — MHOXECTBO LesbIX Yncen.
( — MHOXECTBO PaLMOHaNbHbBIX YUCen.

Mpumep: 1/3,2/5.
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

OCHOBHblE MHOXXECTBA YUCEN:

N = {1,2,...} — MHOXeCTBO HaTypasibHbIX YNCE.
Z ={0,£1,42, ...} — MHOXECTBO LesbIX Yncen.
Q — MHOXECTBO paLOHasIbHbIX YUCEN.

Mpumep: 1/3,2/5.

| — MHOXeCTBO MppaLMOHaNbHbIX YUCEN.
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

OCHOBHblE MHOXXECTBA YUCEN:

N = {1,2,...} — MHOXeCTBO HaTypasibHbIX YNCE.
Z ={0,£1,42, ...} — MHOXECTBO LesbIX Yncen.
Q — MHOXECTBO paLOHasIbHbIX YUCEN.

Mpumep: 1/3,2/5.

| — MHOXeCTBO MppaLMOHaNbHbIX YUCEN.

Mpumep: V2, .
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

OCHOBHblE MHOXKECTBA HUCEN:
N = {1,2,...} — MHOXeCTBO HaTypasibHbIX YNCE.
Z ={0,£1,42, ...} — MHOXECTBO LesbIX Yncen.
Q — MHOXECTBO paLOHasIbHbIX YUCEN.

Mpumep: 1/3,2/5.
| — MHOXECTBO MpPPaLMOHANBHBIX YUCe.

Mpumep: V2, .
R — MHOXeCTBO AeACTBUTENbHBIX YnCen,
npeAcTaBasollee obbeanHeHne BCex

PauUOHANIBHBIX N NPPaUMNOHANTbHbBIX HYNCE.
MA, Mogynb 1, Jlekunsa 1.1 11 /28




PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

Onpepenerne
J1oNONHUM MHOXXECTBO AeNCTBUTENbHBLIX Yncen R
ABYMSA 31€MEHTaMN +00 N —O0.
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

Onpepenerne

J1oNONHUM MHOXXECTBO AeNCTBUTENbHBLIX Yncen R
ABYMsl 3neMeHTaMy +00 n —oo.[lonyyeHHoe
MHOXECTBO Ha3bIBAETCS PaCLUUPEHHbIM
MHOX>XECTBOM [AeNCTBUTENbHbIX Yncen v
obo3sHavaeTcst R.

MA, Mogynb 1, Jlekunsa 1.1 12 /28



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

Onpepenerne
J1oNONHUM MHOXXECTBO AeNCTBUTENbHBLIX Yncen R
ABYMsl 3neMeHTaMy +00 n —oo.[lonyyeHHoe
MHOXECTBO Ha3bIBAETCS PaCLUUPEHHbIM
MHOX>XECTBOM [AeNCTBUTENbHbIX Yncen v
obo3sHavaeTcst R.
aceR—a- NEeNCTBUTENBHOE HYNCO

nan 400 nam —oo.

MA, Mogynb 1, Jlekunsa 1.1 12 /28



PaCLumpeHHoe MHOXXECTBO ﬂ,eVICTBMTeﬂbeIX HCEN

Onpepnenetrune
JNeMeHTbl +00 1 —0OO Ha3bIBAKOTCH
OecCKOHeYHbIMU Yncaamu,
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PaCLumpeHHoe MHOXXECTBO ﬂ,eVICTBMTeﬂbeIX HCEN

Onpepnenetrune
JNeMeHTbl +00 1 —0OO Ha3bIBAKOTCH

OeckoHe4YHbIMU HncJjiamm,
a ﬂ,eVICTBI/ITeﬂbeIe Yncina —

KOHEeYHbIMIN 4HYnNCJiaMn.

MA, Mogynb 1, Jlekunsa 1.1 13 /28



PaCLumpeHHoe MHOXXECTBO ﬂ,eVICTBMTeﬂbeIX HCEN

CeoiicTBa beckoHeqHbIX Yucen:

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ﬂ,eVICTBMTeﬂbeIX HCEN

ColicTBa beckoHeYHbIX Yucen:
1) —o0 < 400,

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ﬂ,eVICTBMTeﬂbeIX HCEN

CpolicTBa beckoHeYHbIX Yucen:
1) —o0 < 400,
2) (+00) + (+00) = +o0,

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ﬂ,eVICTBMTeﬂbeIX HCEN

CeoiicTBa beckoHeqHbIX Yucen:
1) —o0 < 400,

2) (+00) + (+00) = +o00,

3) (—00) + (—o0) = —o0,

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

CeolicTBa beCKOHEeYHbIX Yuncen:

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

CeolicTBa beCKOHEeYHbIX Yuncen:

2) (+00) + (+00) = +00
3) (—o0) 4+ (—00) = —o0,
4) (+00) - (+00) = (—00) - (—0) = 40
5) (+o0) - (—00) = (—00) - (+00) = —0c0

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

1151 KOHeYHOro Yucna a cnpaBedsiviBbl CBOCTBA:

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

1151 KOHeYHOro Yucna a cnpaBedsiviBbl CBOCTBA:
1) —o0 < a < +o0,

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

1151 KOHeYHOro Yucna a cnpaBedsiviBbl CBOCTBA:
1) —o0 < a < +o0,
2) a+ (400) = 400,

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

[1nst KOHEeYHOro Yncna a cnpaBesiMBbl CBOWCTBA!
1) —o0 < a < +o0,

2) a+ (400) = 400,

3) a+ (—o0) = —o0,

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

1151 KOHeYHOro Yucna a cnpaBedsiviBbl CBOCTBA:
1) —o0 < a < +o0,

2) a+ (+00) = 400,

3) a+ (—00) = —o0,

4) ecnu a > 0, T0

a-(+00) =400, a-(—o0) = —o0,

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

1151 KOHeYHOro Yucna a cnpaBedsiviBbl CBOCTBA:
1) —o0 < a < +o0,

2) a+ (+00) = 400,
3) a+ (—00) = —o0,
4) ecnu a > 0, T0
a-(+00) =+00, a-(—o0) = —o0,
5) ecrm a < 0, 10
a-(+00) =—00, a:(—0) = +o0.

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

BbiparkeHus
(+00) 4+ (—00), (+00) — (+00),
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PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

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

+
iz (£00)°, (£00) - 0, 1+

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

BbiparkeHus
(+00) 4+ (—00), (+00) — (+00),
:too "
, (£00)?, (£o00) - 0, 1£
HeonpeaeneHbl U Ha3bIBAtOTCS
Heonpene1eHHOCTSAMN.

MA, Mogynb 1, Jlekymusa 1.1



PaCLumpeHHoe MHOXXECTBO ,EI,GVICTBVITGJ'II:HI:IX HCEN

BbipaxkeHus

(+00) 4+ (—00), (+00) — (+00),

£ (100). (£o0) -0, 15

HeonpeAeneHbl U Ha3blBatOTCS
HeonpeaeNeHHOCTAMU.
Ecnn 3Hak BECKOHEYHOrO YMCNa HEW3BECTEH, TO
3TO YMCO Ha3blBaeTcss OECKOHEYHOCTbIO be3
3HaKa 1 obo3HavaeTcs 00.

MA, Mogynb 1, Jlekymusa 1.1



HucnoBble MHOXECTBA W KX CBOWCTBA

MA, Mogynb 1, Jlekymusa 1.1



YucnoBble MHOXECTBA N X CBOWCTBA

YucnoBoe MHOXECTBO — 5TO HEKOTOPbIIA
Habop 4dncen.

MA, Mogynb 1, Jlekunsa 1.1 17 / 28



YucnoBble MHOXECTBA N X CBOWCTBA

“YucnoBoe MHOXXECTBO — 3TO HEKOTOPbIl
Habop uucen. Hanpumep, {1,3,5} — yncnosoe
MHOXECTBO, COCTosILLee U3 Tpex ducen 1, 3, 5.
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YucnoBble MHOXECTBA N X CBOWCTBA

“YucnoBoe MHOXXECTBO — 3TO HEKOTOPbIl
Habop uucen. Hanpumep, {1,3,5} — yncnosoe
MHOXECTBO, COCTosILLee U3 Tpex ducen 1, 3, 5.

YacTHbIM CNyHaeM HNCIOBOIroO MHOXECTBA
ABNAETCA NMPOMEXXYTOK.

MA, Mogynb 1, Jlekunsa 1.1 17 / 28



YucnoBble MHOXECTBA N X CBOWCTBA

BeiaenstoT cneaytolime TUnbl NPOMeXYTKOB:

MA, Mogynb 1, Jlekymusa 1.1



YucnoBble MHOXECTBA N X CBOWCTBA

BbigenstoT cnegyrolime Tunbl NPOMEYTKOB:
1) otpesoxk [a, b]

MA, Mogynb 1, Jlekymusa 1.1



YucnoBble MHOXECTBA N X CBOWCTBA

BeigensitoT cneayrowie Tunbl NPOMEXYTKOB:
1) oTpesok |a, b]

— 3TO MHOXECTBO AeliCTBUTENbHbBIX YUCen X,
YAOBNETBOPSIOLINX HepaBeHCTBY a < X < b,
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YucnoBble MHOXECTBA N X CBOWCTBA

BeigensitoT cneayrowie Tunbl NPOMEXYTKOB:
1) oTpesok |a, b]

— 3TO MHOXECTBO AeliCTBUTENbHbBIX YUCen X,
YAOBNETBOPSIOLINX HepaBeHCTBY a < X < b,
2) untepgan (a, b)
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YucnoBble MHOXECTBA N X CBOWCTBA

BeigensitoT cneayrowie Tunbl NPOMEXYTKOB:
1) oTpesok |a, b]

— 3TO MHOXECTBO AeliCTBUTENbHbBIX YUCen X,
YAOBNETBOPSIOLINX HepaBeHCTBY a < X < b,
2) untepgan (a, b)

— 3TO MHOXECTBO AeliCTBUTENbHbBIX YUCeN X,
YAOBNETBOPSIOLINX HepaBeHCTBY a < x < b,

MA, Mogynb 1, Jlekymusa 1.1



YucnoBble MHOXECTBA N X CBOWCTBA

BblgensitoT cregytoine TUMbl MPOMEXXYTKOB:
3) nonynHTepsan |a, b)
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YucnoBble MHOXECTBA N X CBOWCTBA

BeiaenstoT cneaytolime TUnbl NPOMeXYTKOB:

3) nonynHTepsan |a, b)
— 3TO MHOXECTBO AWCTBUTENbHBIX YMCEN X,

YAOBNETBOPSAIOLINX HEpaBeHCTBY @ < x < b,

MA, Mogynb 1, Jlekymusa 1.1



YucnoBble MHOXECTBA N X CBOWCTBA

BblgensitoT cregytoine TUMbl MPOMEXXYTKOB:
3) nonynHTepsan |a, b)
— 3TO MHOXECTBO AWCTBUTENbHBIX YMCEN X,
YAOBNETBOPSIIOLMX HEPABEHCTBY a < x < b,
4) nonyuntepsan (a, b
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YucnoBble MHOXECTBA N X CBOWCTBA

BblgensitoT cregytoine TUMbl MPOMEXXYTKOB:
3) nonynHTepsan |a, b)

— 3TO MHOXECTBO AWCTBUTENbHBIX YMCEN X,
YAOBNETBOPSIIOLMX HEPABEHCTBY a < x < b,
4) nonyuntepsan (a, b

— 3TO MHOXECTBO AEWCTBUTENbHBIX YMCEN X,
YAOBNETBOPSIIOLMX HEpaBeHCTBY a < x < b.

MA, Mogynb 1, Jlekymusa 1.1



YucnoBble MHOXECTBA N X CBOWCTBA

Onpenenerune
Yucnosoe MHoxecTBo E Ha3biBaeTCs

OorpaHuU4eHHbIM CBepXxy, ecnu
dbe RVx e E: x <b.

MA, Mogynb 1, Jlekymusa 1.1




YucnoBble MHOXECTBA N X CBOWCTBA

Onpepaenerune
Yucnosoe MHoxecTBo E Ha3biBaeTCs
OrpaHU4YeHHbIM CBepXy, ecnu

dbe RVxe E: x <b.

Onpenenerune
Yucnosoe mHoxecTBo E HasbliBaeTcs

OrpaHU4YeHHbIM CHU3Y, ecnu
dbe RVxe E: x> b.

MA, Mogynb 1, Jlekymusa 1.1




YucnoBble MHOXECTBA N X CBOWCTBA

Paclmndposka maTeMaTU4eckx CUMBOJIOB:

MA, Mogynb 1, Jlekymusa 1.1



YucnoBble MHOXECTBA N X CBOWCTBA

PaclimndpoBka MaTeEMaTUYECKNX CUMBOJIOB:
db € R — cyuiecTByeT Takoe AeliCTBUTENbHOE
yucno b, yto
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YucnoBble MHOXECTBA N X CBOWCTBA

PaclwndpoBka MaTeMaTUYeCKNX CUMBOJIOB:

db € R — cyuiecTByeT Takoe AeliCTBUTENbHOE
yucno b, yto

Vx € E — pna moboro 4ncna x ns mHoxectsa E
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YucnoBble MHOXECTBA N X CBOWCTBA

PaclwndpoBka MaTeMaTUYeCKNX CUMBOJIOB:

db € R — cyuiecTByeT Takoe AeliCTBUTENbHOE
yucno b, yto

Vx € E — pna moboro 4ncna x ns mHoxectsa E

. — BbINOJIHAETCSA
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YucnoBble MHOXECTBA N X CBOWCTBA

Paclmndposka maTeMaTU4eckx CUMBOJIOB:

db € R — cyuiecTByeT Takoe AeliCTBUTENbHOE
yucno b, yto

Vx € E — pna moboro 4ncna x ns mHoxectsa E

. — BbIMNOJIHSETCS
x < b — 4uCcno x MeHblle unn paeHo b
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YucnoBble MHOXECTBA N X CBOWCTBA

Paclmndposka maTeMaTU4eckx CUMBOJIOB:

db € R — cyuiecTByeT Takoe AeliCTBUTENbHOE
yucno b, yto

Vx € E — pna moboro 4ncna x ns mHoxectsa E

. — BbIMOJIHSAETCS]

x < b — 4uCcno x MeHblle unn paeHo b

x > b — yucno x bonblue unn pasHo b

MA, Mogynb 1, Jlekymusa 1.1



YucnoBble MHOXECTBA N X CBOWCTBA

Onpenenetrune

Yucnoesoe MHOXecTBO E Ha3biBaeTcs

Heor paHMYeHHbIM CBepXYy, eciu
Vbe Rdx € E: x > b.

MA, Mogynb 1, Jlekymua 1.1




YucnoBble MHOXECTBA N X CBOWCTBA

Onpenenetrune

Yucnoesoe MHOXecTBO E Ha3biBaeTcs

Heor paHMYeHHbIM CBepXYy, eciu
Vbe Rdx € E: x > b.

Onpepenerne
Yucnoesoe MHOXecTBO E Ha3biBaeTcs
HeorpaHMYeHHbIM CHU3Y, eciy

Vbe Rdx € E: x < b.

MA, Mogynb 1, Jlekymua 1.1




YucnoBble MHOXECTBA N X CBOWCTBA

Pacw I/ICprBKa MaTEMATUHECKNX CNMBOJIOB:

MA, Mogynb 1, Jlekymusa 1.1



YucnoBble MHOXECTBA N X CBOWCTBA

PaclwndpoBka MaTeMaTUYeCKNX CUMBOJIOB:
Vb € R — pnsa noboro felicTeutensHoro 4nucna b
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YucnoBble MHOXECTBA N X CBOWCTBA

PaclwndpoBka MaTeMaTUYeCKNX CUMBOJIOB:
Vb € R — pnsa noboro felicTeutensHoro 4nucna b
dx € E — cyulecTByeT Takoe 4uCNo X

n3 MHoXecTBa E, uto
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YucnoBble MHOXECTBA N X CBOWCTBA

PaclwndpoBka MaTeMaTUYeCKNX CUMBOJIOB:
Vb € R — pnsa noboro felicTeutensHoro 4nucna b
dx € E — cyulecTByeT Takoe 4uCNo X
n3 MHoXecTBa E, uto
. — BbINOJIHAETCS
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YucnoBble MHOXECTBA N X CBOWCTBA

PaclwndpoBka MaTeMaTUYeCKNX CUMBOJIOB:
Vb € R — pnsa noboro felicTeutensHoro 4nucna b
dx € E — cyulecTByeT Takoe 4uCNo X
n3 MHoXecTBa E, uto
. — BbINOJIHAETCS
x > b — yncno x bosblie b
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YucnoBble MHOXECTBA N X CBOWCTBA

PaclwndpoBka MaTeMaTUYeCKNX CUMBOJIOB:
Vb € R — pnsa noboro felicTeutensHoro 4nucna b
dx € E — cyulecTByeT Takoe 4uCNo X
n3 MHoXecTBa E, uto
. — BbINOJIHAETCS
x > b — yncno x bosblie b
x < b — 4ncno x mexblwe b

MA, Mogynb 1, Jlekunsa 1.1 23 /28



YucnoBble MHOXECTBA N X CBOWCTBA

Onpepenetnne
Yucnosoe mHoXecTBO E HasbiBaeTCs OrpaHuYeH-
HbIM, ecnu

db>0Vx € E: |x| < b.
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HucnoBble MHOXECTBA W KX CBOWCTBA

[Tpumepsb!:
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YucnoBble MHOXECTBA N X CBOWCTBA

[Tpumepsb!:

1) (—o0, 3] — 4ncnosoe MHOXeCTBO,
OrpaHUYeHHOe CBEPXY,
HO HEOrpaHUYEHHOE CHU3Y,
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YucnoBble MHOXECTBA N X CBOWCTBA

[Tpumepsb!:
1) (—o0, 3] — 4ncnosoe MHOXeCTBO,
OFPaHNYEHHOE CBEPXY,
HO HEOrpaHNYEHHOE CHU3Y,
2) (5, 400) — 4ncnoBoe MHOXECTBO,
OrPaHNYEHHOE CHN3Y,
HO HEOrpaHWYeHHOe CBepXY,
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YucnoBble MHOXECTBA N X CBOWCTBA

[Tpumepsb!:
1) (—o0, 3] — 4ncnosoe MHOXeCTBO,
OFPaHNYEHHOE CBEPXY,
HO HEOrpaHNYEHHOE CHU3Y,
2) (5, 400) — 4ncnoBoe MHOXECTBO,
OrPaHNYEHHOE CHN3Y,
HO HEOrpaHWYeHHOe CBepXY,
3) [-3,2] — orpaHuyeHHoe YMCNOBOE MHOXECTBO.
&
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YucnoBble MHOXECTBA N X CBOWCTBA

Onpenenetrune

HavmeHbliee U3 BCex 4ncen, OrpaHuymBatOLLINX
MHOXeCTBO E cBepxy, Ha3biBaeTCs ero TOYHOI
BepxXHeW rpaHbto n obosHavaercs sup £
(unTaetcs "cynpemym E").
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YucnoBble MHOXECTBA N X CBOWCTBA

Onpenenetrune

Haunbonbluee cpeamn Bcex 4ncen, orpaHnymBatoLLnx
MHOXeCTBO E cHW3y, Ha3biBaeTCs ero TOYHOW
HUXXHEW rpaHbio 1 obo3HavaeTcs inf E
(unTaetcs "nupumym E").

MA, Mogynb 1, Jlekunsa 1.1 27 / 28



HucnoBble MHOXECTBA W KX CBOWCTBA

[Tpumepsb!:

MA, Mogynb 1, Jlekymusa 1.1



YucnoBble MHOXECTBA N X CBOWCTBA

[Tpumepsb!:
sup[—3,2] = 2,

MA, Mogynb 1, Jlekymusa 1.1



YucnoBble MHOXECTBA N X CBOWCTBA

[Tpumepsb!:
sup[—3,2] =2,
inf[—3,2] = -3,
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YucnoBble MHOXECTBA N X CBOWCTBA

[Tpumepsb!:
sup[—3,2] = 2,
inf[—3,2] = -3,
sup(—3,2) = 2,
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YucnoBble MHOXECTBA N X CBOWCTBA

[Tpumepsb!:
sup[—3,2] = 2,
inf[—3,2] = -3,
sup(—3,2) = 2,
inf(—3,2) = —3.

MA, Mogynb 1, Jlekymusa 1.1



