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I. CpaBHeHI/Ie MHO2KEeCTB 110 MOIITHOCTU
Bazxkneiimeit xapaKTepuCTHKON KOHEIHOTO MHOYKECTBA SIBJISIETCS KOJIH-
YEeCTBO 3JIEMEHTOB B 3TOM MHOXKECTBE.



I. CpaBHeHI/Ie MHO2KeCTB IIO0 MOIIIHOCTHA

Bazxkneiimeit xapaKTepuCTHKON KOHEIHOTO MHOYKECTBA SIBJISIETCS KOJIH-
YEeCTBO 3JIEMEHTOB B 3TOM MHOXKECTBE.

MuI cobupaemcst 0000MINTL Ha OECKOHETHbIE MHOXKECTBA [TOHATHE «KO-
JIMYECTBO 3JIEMEHTOB» U CpaBHeHNEe MHOZKECTB I10 YUCJY 3JIEMEHTOB.



I. CpaBHeHI/Ie MHO2KeCTB IIO0 MOIIIHOCTHA

Kaxk 1monaTb, 4To BO MHOXKecTBe B 0oJIblle 3j1eMeHTOB, 4eM B A, eciin
MbI HE yMEEM CUUTATh?

Paccmorpum nmpumep?



I. CpaBHeHI/Ie MHO2KeCTB IIO0 MOIIIHOCTHA

Ompepesieane 1. [osopsam, wmo MOIIHOCTb MHodcecmea A He mpe-
BOCXOJAMT MOIIMHOCTHU MHodicecmsea B, ecau cywecmeyem makoe
83aUMHO 00HO3HAUHOE omobpasicenue f, wmo D(f)=A wu

E(f) C B.

Tor ¢akT, 9TO MOIHOCTH MHOXKECTBa A HE MPEBOCXOJNT MOIIHOCTH
MHOZKeCTBa B KOPOTKO 3aIiceiBaeTcd cieayomnm oopasom: |A|l < |B].



I. CpaBHeHI/Ie MHO2KeCTB IIO0 MOIIIHOCTHA

Ompepesieane 1. [osopsam, wmo MOIIHOCTb MHodcecmea A He mpe-
BOCXOJAUT MOIIHOCTU MHodcecmea B, ecau cywecmsyem makoe

83aUMHO 00HO3HAUHOE omobpasicenue f, wmo D(f)=A wu
E(f) C B.

Tor ¢akT, 9TO MOIHOCTH MHOXKECTBa A HE MPEBOCXOJNT MOIIHOCTH
MHOZKeCTBa B KOPOTKO 3aIiceiBaeTcd cieayomnm oopasom: |A|l < |B].

OueBnyno, aro orHomenne |A| < |B| na MHOXKeCTBe BCEX TOJMHO-
YKECTB HEKOTOPOI'O MHOYKECTBA SIBJISIETCST OTHOIIEHHEM YaCTHIHOTO T0-
psiJIKa.



I. CpaBHeHI/Ie MHO2KeCTB IIO0 MOIIIHOCTHA

Ompepesieane 1. [osopsam, wmo MOIIHOCTb MHodcecmea A He mpe-
BOCXOJAUT MOIIHOCTU MHodcecmea B, ecau cywecmsyem makoe

83aUMHO 00HO3HAUHOE omobpasicenue f, wmo D(f)=A wu
E(f) C B.

Omnpenenenne 2. [osopam, wmo mnoscecmea A u B paBHOMOIIHBI
UAU, UHDLMU CAOBAMU, 4MO MOIITHOCTU MHOXKecTB A u B paBHBI mo-
2da u moavko mozda, xozda |A| < |B| u |B| < |A|. Ymeeporcdenue, wmo
mouwgnocmau mnoorcecme A u B pasnor sanucwsaemes max: |A| = | B|.

Paccmorpers npumep?



I. CpaBHeHI/Ie MHO2KeCTB IIO0 MOIIIHOCTHA

Omnpenenenne 2. [osopam, wmo mnosxcecmes A u B paBHOMOIIHBI
UAU, UHDLMU CAOBAMU, %MO MOIITHOCTU MHOXKecTB A u B paBHBI mo-
2da u moavko moezda, xozda |A| < |B| u |B| < |A]. ¥Ymeeporcdernue, umo
mowgnocmu mnodcecms A u B pasnol 3anucweaemes mak: |A| = | B|.

Taxum obpaszom, ecau |A| = |BJ|, To cymecTByoT B3auMHO OJIHO-
suaunbie hbyuxkuum f: A— B u g: B+ A, upudem, BooOIe roso-
pst, MoxkeT 6biTh E(f) C B (B wactnoctu, E(f) # B) win E(g) C A (B
qactaoctu, E(g) # A).



I. CpaBHeHI/Ie MHO2KeCTB IIO0 MOIIIHOCTHA

Omnpenenenne 2. [osopam, wmo mnosxcecmes A u B paBHOMOIIHBI
UAU, UHDLMU CAOBAMU, %MO MOIITHOCTU MHOXKecTB A u B paBHBI mo-
2da u moavko moezda, xozda |A| < |B| u |B| < |A]. ¥Ymeeporcdernue, umo
mowgnocmu mnodcecms A u B pasnol 3anucweaemes mak: |A| = | B|.

Bosnukaer ecrectBennblii Bonpoc: eciu |A| = |B|, To Hesib3s s 10-
700paTh TaKylo B3anMHO O/HO3HaIHyi0 (hyHknmio h: A — B, 49to
E(h) = B? Torma Bmecto f MOXKHO ObLTO OBl B3dTh h, a BMECTO g —
bynkimio b1



I. CpaBHeHI/Ie MHO2KeCTB IIO0 MOIIIHOCTHA

Omnpenenenne 2. [osopam, wmo mnosxcecmes A u B paBHOMOIIHBI
UAU, UHDLMU CAOBAMU, %MO MOIITHOCTU MHOXKecTB A u B paBHBI mo-
2da u moavko moezda, xozda |A| < |B| u |B| < |A]. ¥Ymeeporcdernue, umo
mougnocmu mnosxcecms A u B pasnol sanucwsaemes maxk: |A| = | B|.

B npumepe B KadecTBe Takoil yHKIUM h MOXKHO B3ITb
h(z) =2|z] + 5 (sign(z + 0.5) + 1), 10 ecrb dyHKUMO, UMEOILYIO Tab-
JINILY 3HAYEHUU

T |...|=2|=1]0]1/2]...

glx)|...| 4] 2/1|3|5]...
KOTOPYIO MOYKHO 3allicaTh U TaK:

x |0 =1]11=22]...
glx) 1] 23| 4/5]...




I. CpaBHeHI/Ie MHO2KeCTB IIO0 MOIIIHOCTHA

Omnpenenenne 2. [osopam, wmo mnosxcecmes A u B paBHOMOIIHBI
UAU, UHDLMU CAOBAMU, %MO MOIITHOCTU MHOXKecTB A u B paBHBI mo-
2da u moavko moeda, xozda |A| < |B| u |B| < |A|. Ymeeporcdenue, wmo
mowgnocmu mnodcecms A u B pasnol 3anucweaemes mak: |A| = | B|.

Bosnukaer ecrectBennblii Bonpoc: eciu |A| = |B|, To Hesib3s s 10-
J00paTh TaKylo B3anMHO OJHO3HaYHYI0 hyukimo h: A— B, dar1o
E(h) = B? Torma Bmecto f MOXKHO ObLTO OBl B3dTh h, a BMECTO g —
dyukumo h~'. Jlng Toro 4Tobbl JOKa3aTh CYIECTBOBAHNE TaKOil
dbyHKIIIM, HaM HEoOXOIMMO OBJIaJeTh HEKOTOPOM cleluabHON TexXHU-
KOI JJoKa3aTe/IbCTBa: METOOM TPaHCHUHUTHON UHTYKITUN, 1 000CHOBATD
KOPPEKTHOCTH 9TOI0 MeTO/Ia (M HAWTH I'PAHUIBI TPUMEHIMOCTH ).



I. CpaBHeHI/Ie MHO2KeCTB IIO0 MOIIIHOCTHA

Omnpenenenne 2. [osopam, wmo mnosxcecmes A u B paBHOMOIIHBI
UAU, UHDLMU CAOBAMU, %MO MOIITHOCTU MHOXKecTB A u B paBHBI mo-
2da u moavko moeda, xozda |A| < |B| u |B| < |A|. Ymeeporcdenue, wmo
mowgnocmu mnodcecms A u B pasnol 3anucweaemes mak: |A| = | B|.

Bosnukaer ecrectBennblii Bonpoc: eciu |A| = |B|, To Hesib3s s 10-
J00paTh TaKylo B3anMHO OJHO3HaYHYI0 hyukimo h: A— B, dar1o
E(h) = B? Torma Bmecto f MOXKHO ObLTO OBl B3dTh h, a BMECTO g —
dyukumo h~'. Jlng Toro 4Tobbl JOKa3aTh CYIECTBOBAHNE TaKOil
dbyHKIIIM, HaM HEoOXOIMMO OBJIaJeTh HEKOTOPOM cleluabHON TexXHU-
KOI JJoKa3aTe/IbCTBa: METOOM TPaHCHUHUTHON UHTYKITUN, 1 000CHOBATD
KOPPEKTHOCTH 9TOI0 MeTO/Ia (M HAWTH I'PAHUIBI TPUMEHIMOCTH ).



I.1. CgeTrHble MHOXKECTBa

Omnpenenenune 3. Mroocecmeo, pagHomouLHoe muodxcecmsy N, na-
3bL6aeMCA CAETHBIM.



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTU KOHTUHYYMA). Mnuoocecmeo ecex det-

CBUMEALHULT  wucen, npunadseacawur ompesry [0;1],  asasemcs
HECYETMHDIM.

JloKka3aTebCTBO.



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTU KOHTUHYYMA). Mnuoocecmeo ecex det-
CBUMEALHULT  wucen, npunadseacawur ompesry [0;1],  asasemcs
HECUETMHBIM.

HokazarenbcTBo. Besikoe neiictBureibroe dncio u3 [0; 1] MoxkHO 0j1-
HO3HAYHO IIPEJICTABUTH B BUJE JlecATUYHOM apodu 0.cqam. .., T jjis
CKOJIb yToJiHO 60Jbiioro Homepa N Hafijercs Takoit Homep n > N, 4To

oy, 7 9.



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTU KOHTUHYYMA). Mnuoocecmeo ecex det-
CBUMEALHULT  wucen, npunadseacawur ompesry [0;1],  asasemcs
HECUETMHBIM.

HokazarenbcTBo. Besikoe neiictBureibroe dncio u3 [0; 1] MoxkHO 0j1-
HO3HAYHO IIPEJICTABUTH B BUJE JlecATUYHOM apodu 0.cqam. .., T jjis
CKOJIb yToJiHO 60Jbiioro Homepa N Hafijercs Takoit Homep n > N, 4To

oy, 7 9.

[Tocnennee yrounenue BbI3BaHO TeM, 4To, Hampumep, 1 = 0.99999 . . ..



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTU KOHTUHYYMA). Mnuoocecmeo ecex det-

CBUMEALHULT  wucen, npunadseacawur ompesry [0;1],  asasemcs
HECYETMHDIM.

JokazareabcTBO. [IycTh yaaaoch MOCTPOUTEL B3AUMHO OJIHO3HA-
uyto dyskimio f:[0;1] — N.



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTU KOHTUHYYMA). Mnuoocecmeo ecex det-

CBUMEALHULT  wucen, npunadseacawur ompesry [0;1],  asasemcs
HECYETMHDIM.

JokazareabcTBO. [IycTh yaaaoch MOCTPOUTEL B3AUMHO OJIHO3HA-
uyto dyskimio f:[0;1] — N.
f(O, 11019413 . . . gy, - - ) = 1,



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTU KOHTUHYYMA). Mnuoocecmeo ecex det-

CBUMEALHULT  wucen, npunadseacawur ompesry [0;1],  asasemcs
HECYETMHDIM.

JokazareabcTBO. [IycTh yaaaoch MOCTPOUTEL B3AUMHO OJIHO3HA-
uyto dyskimio f:[0;1] — N.
f(O, 111213 . . . A1y - - ) = 1,
f(O, 921099093 . . . Ay . ) = 2,



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTU KOHTUHYYMA). Mnuoocecmeo ecex det-

CBUMEALHULT  wucen, npunadseacawur ompesry [0;1],  asasemcs
HECYETMHDIM.

JokazareabcTBO. [IycTh yaaaoch MOCTPOUTEL B3AUMHO OJIHO3HA-
nyto dyukmuo f:[0;1] — N.
f(07 1100190013 . . . Ay - - ) =1,
f(O, 91990093 . . . Oy, - . ) = 2,
f(0, aziagoass . .. gy .. L) = 3,



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTU KOHTUHYYMA). Mnuoocecmeo ecex det-
CBUMEALHULT  wucen, npunadseacawur ompesry [0;1],  asasemcs
HECUETMHBIM.

JokazareabcTBO. [IycTh yaaaoch MOCTPOUTEL B3AUMHO OJIHO3HA-
nyto dyukmuo f:[0;1] — N.
f(07 1100190013 . . . Ay - - ) =1,
f(O, 91990093 . . . Oy, - . ) = 2,
f(0, aziagoass . .. gy .. L) = 3,



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTU KOHTUHYYMA). Mnuoocecmeo ecex det-
CBUMEALHULT  wucen, npunadseacawur ompesry [0;1],  asasemcs
HECUETMHBIM.

JokazareabcTBO. [IycTh yaaaoch MOCTPOUTEL B3AUMHO OJIHO3HA-
nyto dyukmuo f:[0;1] — N.
f(07 1100190013 . . . Ay - - ) =1,
f(O, 91990093 . . . Oy, - . ) = 2,
f(0, aziagoass . .. gy .. L) = 3,

f(O, p1n2ns - - - Q- - .) = M,



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTU KOHTUHYYMA). Mnuoocecmeo ecex det-

CBUMEALHULT  wucen, npunadseacawur ompesry [0;1],  asasemcs
HECYETMHDIM.

JokazareabcTBO. [IycTh yaaaoch MOCTPOUTEL B3AUMHO OJIHO3HA-
uyto dyskimio f:[0;1] — N.

0, anjappoas...ary, ... — 0,0 B €{0;1;...;8}, B # an

O, 21099093 . . . A9y« . .

O, 310390¢33 . . . A3y . . .

0, 01203 . . . Qg - -



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTU KOHTUHYYMA). Mnuoocecmeo ecex det-

CBUMEALHULT  wucen, npunadseacawur ompesry [0;1],  asasemcs
HECYETMHDIM.

JokazareabcTBO. [IycTh yaaaoch MOCTPOUTEL B3AUMHO OJIHO3HA-
uyto dyskimio f:[0;1] — N.
0, anappaig. ..o, . .. B e{0;1;...;8}, B # an

0, o003 . . . oy ... +— 0,515 Bo € {0;1;...;8}, B2 #
O, 310390¢33 . . . A3y . . .

0, 01203 . . . Qg - -



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTU KOHTUHYYMA). Mnuoocecmeo ecex det-
CBUMEALHULT  wucen, npunadseacawur ompesry [0;1],  asasemcs
HECUETMHBIM.

JokazareabcTBO. [IycTh yaaaoch MOCTPOUTEL B3AUMHO OJIHO3HA-
uyto dyskimio f:[0;1] — N.

0, anjaeas. ..oy ... B € {0; L. 8}7 B 7é a1
0, o1v9iaz . .. iy, . . Bo € {0;1;...;8}, (a2 #

0, aziaseass . ..oy . .. — 0, 515203 B3 €{0;1;...;8}, (3 # as

0, 01203 . . . Qg - -



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTH KOHTUHYYMA). Mhoocecmeso ecex deli-
npunadseocawguxr  ompesky [0;1],  aeasemes

CMBUMENDHL YUCEN,

HECHETIIHBIM.

JokazareabcTBO. [IycTh yaaaoch MOCTPOUTEL B3AUMHO OJIHO3HA-
uyto dyskimio f:[0;1] — N.

0, ap1a2013 -
0, ao1avea0io3 . .

O, Ap10p20n3 . .

A ..
Q9 ...
0,0431&32&33...&3”...

.ann...

| — 0, 01005 ... 5

B e{0;1;...:8}, B # an
Br € {0;1;...;8}, o # o
B3 € {0;1;...;8}, B3 # ass

B, € {0;1;...;8}, m#ozm



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTU KOHTUHYYMA). Mnuoocecmeo ecex det-

CBUMEALHULT  wucen, npunadseacawur ompesry [0;1],  asasemcs
HECYETMHDIM.

JokazareabcTBO. [IycTh yaaaoch MOCTPOUTEL B3AUMHO OJIHO3HA-
uyto dyskimio f:[0;1] — N.

0, anjaeas. ..oy ... B € {0;1;---;8}7 1 #0411
0, g1v90iaz . .. iy, . . Bo € {0;1;...;8}, [a #
0, g1vzo0izs .. . i3y ... B3 €{0;1;...;8}, (3 # ass

0, p1opatns ...y ... 07515253 . 6?1 ﬁn S {07 L. .. ;8}7 Bn 7£ Qnp
[Tycte f(0, 510203 . ..) = k. Torma



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTU KOHTUHYYMA). Mnuoocecmeo ecex det-

CBUMEALHULT  wucen, npunadseacawur ompesry [0;1],  asasemcs
HECYETMHDIM.

JokazareabcTBO. [IycTh yaaaoch MOCTPOUTEL B3AUMHO OJIHO3HA-
uyto dyskimio f:[0;1] — N.

0, anjaeas. ..oy ... B € {0;1;---;8}7 1 #0411
0, g1v90iaz . .. iy, . . Bo € {0;1;...;8}, [a #
0, g1vzo0izs .. . i3y ... B3 €{0;1;...;8}, (3 # ass

0, 10203 .. Q.. = 0, 810203 ... By | Bn € {07 L... ;8}7 B 7£ Qnpn
[Tycte f(0, 510203 . ..) = k. Torma
f(0,818205...) = k= f(0, aprarong - . . Qg - - ), HO, TIO BBIOOPY 3Jie-
MEHTOB (3;, uMeeM [ # Qi



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTH KOHTUHYYMA). Mnoocecmeo ecex det-

CBUMENLHUT  wucen, npunadseacawur ompesky [0;1],  asasemcs
HECYETMHDIM.

HokazareabcTBO. [IycTh yaaaoch MOCTPOUTH B3AUMHO OJIHO3HA-
nyo dyukimio f :[0;1] — N.

0, 203 . ..oy - - B € {0; L;.. -;8}, B # a1
0, ao1vppi93 . .. gy . . . B2 € {0;1;---;8}7 52740522
0, agiaz0033 ... 3y, . .. B3 €40;1;...;8}, (B3 # ass

0, 1203 -« - Q- .. — 0, 810203 ... B | B € {0;1;...;8}, Bu # ann
[Tycte f(0, 510203 . ..) = k. Torma

(0, 818285 ...) = k= f(0, aprakopg . . . Qg - . ), HO, TI0 BBIOOPY 3Jie-
MEHTOB (3;, uMeeM [ # Qi
DTO NPOTUBOPEUUT BIAMMHON OIHO3HATHOCTH f.



I.2. Teopema 0 HecueTHOCTH KOHTUHYYMA,

Teopema 1 (0 HecueTHOCTU KOHTUHYYMA). Mnuoocecmeo ecex det-

CBUMEALHULT  wucen, npunadseacawur ompesry [0;1],  asasemcs
HECYETMHDIM.

JokazareabcTBO. [IycTh yaaaoch MOCTPOUTEL B3AUMHO OJIHO3HA-
uyto dyskimio f:[0;1] — N.

0, anjaeas. ..oy ... B € {0;1;---;8}7 1 #0411
0, g1v90iaz . .. iy, . . Bo € {0;1;...;8}, [a #
0, g1vzo0izs .. . i3y ... B3 €{0;1;...;8}, (3 # ass

0, 10203 .. Q.. = 0, 810203 ... By | Bn € {07 L... ;8}7 By #
SHAYUT, NPEJNOJJI0XKEHIEe O CYIIeCTBOBaHUN Takoil pyHKIMN f ObLIO
HEBEPHBIM, TO ecTh MHOXKecTBO [0, 1] HecyeTHO.



1.3. KonTunyym

Omnpenenenue 4. Mroocecmeo, pasHomouwHoe MHodrcecmsy 6cex 0eti-

cmeumenvioir wucea u3 [0;1], nasvieaemes KOHTUHYAJIbHBIM, UAU
MHO>KECTBOM MOIITHOCTH KOHTUHYYM.



1.3. KonTunyym

Omnpenenenue 4. Mroocecmeo, pasHomouwHoe MHodrcecmsy 6cex 0eti-
cmeumenvrolr wucea u3 [0;1], wazwsaemcs KOHTUHYAJBHBIM, UAU
MHO>KECTBOM MOIITHOCTI KOHTHUHYYM.

Y Jojieit «co ciabbiMu HepBaMity (MJIH [LIOXMM 00pa30BalieM ) HHOT/Ia
CKJIaJIbIBACTCS BIIeUaT/ICHUE, YTO KOHTUHYYM — 9TO HEBOOOPA3MMO 00Ib-
1110 MHOKECTBO, HOJIbIIE KOTOPOTO (110 MOTITHOCTH ) MHOZKECTB He ObIBAET.
Ha camom siesie 910 He Tak. Bosiee Toro, «camMoro 60/1b11oros (1o MOIHO-
CTH) MHOYKECTBa HE CYIIECTBYET, KaK ITOKA3bIBACT CJIC/YIONIAs TCOPEMA.



1.4. TeopeMa O MOIIIHOCTHN MHO2KeCTBa IIO/IMHO2KECTB

Teopema 2. Ecau X — Mnoocecmeo u 2% — MHo2Cecmeo 6¢ex €20 noo-
mnoosicecms, mo | X | < [2%].

Jloka3aTeJabCTBO.
PaccMoTpeTh npuMep-060CcHOBaHE 0603HAYEHAST 2 7



1.4. TeopeMa O MOIIIHOCTHN MHO2KeCTBa IIO/IMHO2KECTB

Teopema 2. Ecau X — Mnoocecmeo u 2% — MHo2Cecmeo 6¢ex €20 noo-
mnooicecms, mo | X| < |2,

Hokazarenbcrso. Ouesnino, uro | X| < [2%).



1.4. TeopeMa O MOIIIHOCTHN MHO2KeCTBa IIO/IMHO2KECTB

Teopema 2. Ecau X — Mnoocecmeo u 2% — MHo2Cecmeo 6¢ex €20 noo-
mnooicecms, mo | X| < |2,

Hokazarenscrso. [lycrs [X| = [2¥).
Toruna
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Teopema 2. Ecau X — Mnoocecmeo u 2% — MHo2Cecmeo 6¢ex €20 noo-
mnoosicecms, mo | X | < [2%].

Hokazarenscrso. [lycrs [X| = [2¥).
Torna cymectByeT B3anmMuo ojHosnagnas hynkmus f 1 2% — X,
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Teopema 2. Ecau X — Mnoocecmeo u 2% — MHo2Cecmeo 6¢ex €20 noo-
mnoosicecms, mo | X | < [2%].

Hokazarenscrso. [lycrs [X| = [2¥).
Torna cymecrsyer B3anMuo ojnosnadnas hpynkmus f 1 2% — X,
Pacemorpum Y = {y ‘ y ¢ f _1(3/)}. [lo omnpenenennio oOparTHOI
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1.4. TeopeMa O MOIIIHOCTHN MHO2KeCTBa IIO/IMHO2KECTB

Teopema 2. Ecau X — Mnoocecmeo u 2% — MHo2Cecmeo 6¢ex €20 noo-
mnoosicecms, mo | X | < [2%].

Hokazarenscrso. [lycrs [X| = [2¥).

Torna cymecrsyer B3anMuo ojnosnadnas hpynkmus f 1 2% — X,

Pacemorpum Y = {y ‘ y ¢ f _1(3/)}. [lo omnpenenennio oOparTHOI
bynxmun gua moboro Y C X umeem Y = fH{f(Y)).



1.4. TeopeMa O MOIIIHOCTHN MHO2KeCTBa IIO/IMHO2KECTB

Teopema 2. Ecau X — Mnoocecmeo u 2% — MHo2Cecmeo 6¢ex €20 noo-
mnoosicecms, mo | X | < [2%].

Hokazarenscrso. [lycrs [X| = [2¥).
Torna cymecrsyer B3anMuo ojnosnadnas hpynkmus f 1 2% — X,
Pacemorpum Y = {y ‘ y ¢ f _1(3/)}. [lo omnpenenennio oOparTHOI
bynxmun gua moboro Y C X umeem Y = fH{f(Y)).
BosMoXKIBI 2 caydast:
fY)eY
fY) ¢y



1.4. TeopeMa O MOIIIHOCTHN MHO2KeCTBa IIO/IMHO2KECTB

Teopema 2. Ecau X — Mnoocecmeo u 2% — MHo2Cecmeo 6¢ex €20 noo-
mnoosicecms, mo | X | < [2%].

Hokazarenscrso. [lycrs [X| = [2¥).
Torna cymectByeT B3anmMuo ojHosnagnas hynkmus f 1 2% — X,

Pacemorpum Y = {y ‘ y ¢ f _1(3/)}. [lo omnpenenennio oOparTHOI
bynxmun gua moboro Y C X umeem Y = fH{f(Y)).

BosMoXKIBI 2 caydast:
fY)eY = f(Y)e fTH(f(Y)) =
fY)¢Y



1.4. TeopeMa O MOIIIHOCTHN MHO2KeCTBa IIO/IMHO2KECTB

Teopema 2. Ecau X — Mnoocecmeo u 2% — MHo2Cecmeo 6¢ex €20 noo-
mnoosicecms, mo | X | < [2%].

Hokazarenscrso. [lycrs [X| = [2¥).
Torna cymectByeT B3anmMuo ojHosnagnas hynkmus f 1 2% — X,

Pacemorpum Y = {yy ¢ f_l(y)} [lo omnpenenennio oOparTHOI

bynxmun gua moboro Y C X umeem Y = fH{f(Y)).
BosMoXKIBI 2 caydast:

fY)eY = f(Y)e fFHf(Y) = f(Y) &Y,
fY)¢y



1.4. TeopeMa O MOIIIHOCTHN MHO2KeCTBa IIO/IMHO2KECTB

Teopema 2. Ecau X — Mnoocecmeo u 2% — MHo2Cecmeo 6¢ex €20 noo-
mnoosicecms, mo | X | < [2%].

Hokazarenscrso. [lycrs [X| = [2¥).
Torna cymectByeT B3anmMuo ojHosnagnas hynkmus f 1 2% — X,

Pacemorpum Y = {yy ¢ f_l(y)} [lo omnpenenennio oOparTHOI

bynxmun gua moboro Y C X umeem Y = fH{f(Y)).
BosMoXKIBI 2 caydast:

fY)eY = f(Y)e fTHf(Y) = f(Y) &Y,
fY) &Y = f(Y)¢ [T(fY)) =



1.4. TeopeMa O MOIIIHOCTHN MHO2KeCTBa IIO/IMHO2KECTB

Teopema 2. Ecau X — Mnoocecmeo u 2% — MHo2Cecmeo 6¢ex €20 noo-
mnoosicecms, mo | X | < [2%].

Hokazarenscrso. [lycrs [X| = [2¥).
Torna cymectByeT B3anmMuo ojHosnagnas hynkmus f 1 2% — X,

Pacemorpum Y = {yy ¢ f_l(y)} [lo omnpenenennio oOparTHOI

bynxmun gua moboro Y C X umeem Y = fH{f(Y)).
BosMoXKIBI 2 caydast:

fY)eY = f(Y)e fTHf(Y) = f(Y) &Y,
fY)¢Y = f(Y)¢ fH(fY) = fY) €Y,



1.4. TeopeMa O MOIIIHOCTHN MHO2KeCTBa IIO/IMHO2KECTB

Teopema 2. Ecau X — Mnoocecmeo u 2% — MHo2Cecmeo 6¢ex €20 noo-
mnoosicecms, mo | X | < [2%].

Hokazarenscrso. [lycrs [X| = [2¥).
Torna cymectByeT B3anmMuo ojHosnagnas hynkmus f 1 2% — X,

Pacemorpum Y = {yy ¢ f_l(y)} [lo omnpenenennio oOparTHOI

bynxmun gua moboro Y C X umeem Y = fH{f(Y)).
BosMoXKIBI 2 caydast:

fY)eY = f(Y)e fTHf(Y) = f(Y) &Y,
fY)¢Y = f(Y)¢ fH(fY) = fY) €Y,

[IPOTUBOPEYHLE.



1.4. TeopeMa O MOIIIHOCTHN MHO2KeCTBa IIO/IMHO2KECTB

Teopema 2. Ecau X — Mnoocecmeo u 2% — MHo2Cecmeo 6¢ex €20 noo-
mnoosicecms, mo | X | < [2%].

Hokazarenscrso. [lycrs [X| = [2¥).
Torna cymectByeT B3anmMuo ojHosnagnas hynkmus f 1 2% — X,

Pacemorpum Y = {yy ¢ f_l(y)} [lo omnpenenennio oOparTHOI

bynxmun gua moboro Y C X umeem Y = fH{f(Y)).
BosMoXKIBI 2 caydast:

fY)eY = f(Y)e fTHf(Y) = f(Y) &Y,
fY)¢Y = f(Y)¢ fH(fY) = fY) €Y,

npotuBopeune. Teopema JoKazaHa.



1.4. TeopeMa O MOIIIHOCTHN MHO2KeCTBa IIO/IMHO2KECTB
Honroe Bpemst MaTeMaTHUKOB BOJIHOBaJIa IpobJeMa: CYIIEeCTBYET JIu
MHOXKECTBO «IIPOMEXKYTOIHOIN MOIITHOCTHY, TO €CTh MOIIHOCTH, OOJIbIIIeH
CUeTHOI, HO MeHbIIIe KOHTUHYaJIbHOI. Kak okaz3aaoch, OTBETUTL Ha 9TOT
BOIIPOC B PaMKaxX TPAUIIHOHHBIX TEOPUil MHOKECTB (0 HUX MbI Oyjem
rOBOPUTHL HUZKE, B paszjiesie, MOCBAINIEHHOM aKCMOMATUYECKUM TeOPUAM
MHOYKECTB) OJIHO3HATHO HEeJIb3sl: Jo0aB/IeHne K CIUCKY aKCHOM JTI000i 13
«TPAJUIUOHHBIX» TEOPUIT MHOKECTB aKCUOMBI O CYIICCTBOBAHUU TAKO-
0O MHOXKECTBa WJIM aKCUOMbI O HECYIIIECTBOBAHUU TAKOI'O MHOXKECTBa He
HapyllaeT HEIPOTUBOPEYNBOCTH UCXOJHON TEOPpUN MHOYKECTB.



II. Opaunanabl 1 KapaAnHAJIbLI
3&M€TI/IM, 9TO HaTypaJibHbIE YUCJIa B <<O6bIIL€HHOIL/’I KU3HW» BbIITOJIHA-
0T, KaK IIPaBUJIO, JIBE OCHOBHBIX (DYHKITUU:



II. Opaunanabl 1 KapaAnHAJIbLI

B&MGTI/IM, 9TO HaTypaJibHbIE YUCJIa B <<O6bIIL€HHOIU/I KU3HW» BbIITOJIHA-
0T, KaK IIpaBNJIO, JBE OCHOBHBIX Cb}/HKLH/H/I

— C OJIHOI CTOPOHBI, CJTYZKAT JIJIsi H3MEPEHUsT KOJTMIeCTBa («B aBTOMO-
onJie eJeT mpu 9€JI0BEKa», <y Y€/IOBEKa JJOJIZKHO OBITH NAMb [TaJIbIIEB Ha
PYKax» ¥ T.IL);



II. Opaunanabl 1 KapaAnHAJIbLI

3&M€TI/IM, 9TO HaTypaJibHbIE YUCJIa B <<O6bIIL€HHOIL/’I KU3HW» BbIITOJIHA-
0T, KaK IIpaBNJIO, JBE OCHOBHBIX beHKLH/II/I

— C OJIHOI CTOPOHBI, CJTYZKAT JIJIsi H3MEPEHUsT KOJTMIeCTBa («B aBTOMO-
oue eJeT mpu 9€JI0BEKa», <y Y€/IOBEKa JJOJIZKHO OBITH NAMb [TaJIbIIEB Ha
PYKax» ¥ T.IL);

C JIDYT'Oil CTOPOHBI, MO3BOJIAIOT YIOPSAJI0YMBATE KOHEYHbIE MHOXKECTBA
(«s1 CTOSLIT NAMBLM B OUepein», «BbI SBJISI€TECH COMBIM TOCETUTE/IEM BbI-
CTABKI» U T.II.).



II. Opaunanabl 1 KapaAnHAJIbLI

3&M€TI/IM, 9TO HaTypaJibHbIE YUCJIa B <<O6bIIL€HHOIL/’I KU3HW» BbIITOJIHA-
0T, KaK IIpaBNJIO, JBE OCHOBHBIX beHKLH/II/I

— C OJIHOI CTOPOHBI, CJTYZKAT JIJIsi H3MEPEHUsT KOJTMIeCTBa («B aBTOMO-
oue eJeT mpu 9€JI0BEKa», <y Y€/IOBEKa JJOJIZKHO OBITH NAMb [TaJIbIIEB Ha
PYKax» ¥ T.IL);

C JIDYT'Oil CTOPOHBI, MO3BOJIAIOT YIOPSAJI0YMBATE KOHEYHbIE MHOXKECTBA
(«s1 CTOSLIT NAMBLM B OUepein», «BbI SBJISI€TECH COMBIM TOCETUTE/IEM BbI-
CTABKI» U T.II.).

XoTesioch OBI MOMYINTh aHAJOIUYHbIe «UHCTPYMEHTBI» U JJisd OecKo-
HEYHBIX MHOYKECTB, YTOOBI TOBOPUTH, HAIIPUMED, MOUHOCTD MHOHCECTNEE
maxaA-mo, nJjin ylopAJa091BaTb OeCKOHEYHBIC MHOXKECTBA.



I1.1. OpaunaJjibl (OpAUHAJIBHBIE YUCJIA)

Ceitgac Mbl IIOCTPOUM BayKHBII IPUMED BIIOJIHE YIIOPSJIOYEHHOI'0 MHO-
YKeCTBa, IpUIeM IIOCTPOUM B OYKBaJILHOM CMBIC/IE «U3 HUYETr0», TOUHeE,
13 MYCTOrO MHOYKECTBa (CUUTAst, YTO B MHTYUTHBHOM MOHUMAHUE ITyCTOE
MHOKECTBO — 9TO MPAKTUIECKH HIIero). Takum oO6pasoM, Mbl MOJIYIUM
«UHCTPYMEHT» JIJIsl YIIOPSIIOYNBaHUs J1I000T0 MHOKECTBa: HaM OyJeT ¢
yeM CpaBHUBATbL €ro 3jieMeHTbl. VHbIMU cJIOBaMU, OpJUHAJIbHbBIE YUC/Ia
HI'PAIOT POJIb «HOMEPOB» JIJIsl CJIydas, KOrja HeoOXOJIUMO, UTOOBbI «HO-
Mep» MO OBITh OECKOHEUHBIM, HO IIPU 9TOM OCTaBaJIOCh Obl BOBMOYKHBIM
KayKJIOMY MHTEPECYIOIIEMY HAC «O0bEeKTY» IPUIIKNCHIBATDH YHUKAJIbLHBIII,
TOJIBKO €My HPUCYIIAN «HOMEP».



I1.1. OpaunaJjibl (OpAUHAJIBHBIE YUCJIA)

CorutacHo npuniuny «opursbl OKKaMa» Mbl He JIOJ2KHBI BBOJUTH HO-
BbIX HEOIIPEIC/IACMbBIX HOHHTI/Iﬁ, TO €CTb CBECTU NHTEPECYIOIINE HaC «KOH-
CTPYKIHMN» K TEM IIOHATHUAM TECOPUN MHOZKECTB, KOTOPbLIE Y2KE€ BBEJICHDI.
TakuMu HOHATUIME ABJISIIOTCS «MHOYKECTBO» U «3JIEMEHT MHOYKECTBAY.
Takmm oOpazoM, KegaTeabHO, YTOOBI TY POJIb, KOTOPYIO MI'PaeT OTHO-
meHne < Ha MHOYKECTBE HATypPabHBIX YKCEJI, B3sL1 Ha ceOsl IpeuKaT
€.



I1.1. OpaunaJjibl (OpAUHAJIBHBIE YUCJIA)
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2 3 4 oo n+1

1
0 {0}
2=1+1=1U{1} =0U {0},
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I1.1. OpaunaJjibl (OpAUHAJIBHBIE YUCJIA)

L) 2 3 4 N R

D|{0}

2=1+1=1U{1} =0U {0},
3=2+1=20U{2}=



I1.1. OpaunaJjibl (OpAUHAJIBHBIE YUCJIA)

1) 2 3 4 o n+1
D|{0}

2=1+1=1U{1}=0U {0},

3=2+1=20{2} = {0} U {{0}} = {0, {0}},
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L) 2 3 4 N R
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1+1=1U{1} =0U{0},
2+1=20{2} = {0} U{{0}} = {0, {0}},
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L) 2 3 4 N R

01{0} {0, {0}}

2=1+1=1U{1} =0U {0},
3=2+1=20{2} = {0} U {{0}} = {0, {0}},
4=3+1=3U{3} =10, {0}} U{{0, {0}}} =



I1.1. OpaunaJjibl (OpAUHAJIBHBIE YUCJIA)

1] 2 3 4 o m+1
01{0} {0, {0}}
2=1+1=1U{1}=0uU{0},
3=2+1=20{2} = {0} U {{0}} = {0, {0}},
4=3+1=30{3; =10, {0}} U{{0, {0}}} = {0, {0}, {0, {9}}},
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4=3+1=3U{3} ={0, {0} U{{0, {0}}} ={0, {0}, {0, {0}}},
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L 2 3 4 . n+1
01{0} {0, {0}} {0, {0}, {0, {0}}}]...
2=1+4+1=1U{1}=0U{p},
3=2+1=20{2} = {0} U {{0}} = {0, {0}},
4=3+1=3U{3} ={0, {0} U{{0, {0}}} ={0, {0}, {0, {0}}},

n—l—l—nU{n}—Sc( )...



I1.1. OpaunaJjibl (OpAUHAJIBHBIE YUCJIA)

1] 2 3 4 ol n+1 ]
O1{0} {0, {0}} {0, {0}, {0, {0}}}|...|nU{n}|...
2=1+1=1U{1} =0U {0},

3=2+1=20{2} = {0} U{{0}} = {0, {0}},
41=3+1=30{3} ={0, {0} U {{0, {0}}} = {0, {0}, {0, {0}}}.

n—l—l—nU{n}—SC( ).
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MozkHo i1 1mocraBUTb BOIIPOC: «4TO 6}/}&6’1‘ [1ocJjie Toro, Kaxk MbI «IIEpeE-

marseMs 3a 6eCKOHeYHOCTb» 7 M 4To mpoun30iiier, eciu Mbl Bce-TaKn <«IIe-
perrar{emMs !



I1.2. AxTyasbHass 1 nmoTeHNuaJbHass 6€CKOHEYHOCTD

«O0BbeKT» cunTaeTcs MOTEHIIMAJIbHO OECKOHEYHBIM OTHOCUTEJILHO
HEKOTOPOII TTPOIE/LyPhl, €CJIN MOCTOsTHHOE TTPUMEHEHNEe 9TOH MPOIe/ Ty Ph
HE TIPUBOAUT K MCUYEPIIAHNIO COOTBETCTBYIONIEIO «PECypcay TOr0 00beK-
Ta. [IpuBegem anasormio m3 3amMevdaTe/IbHON «CKA3KU JIJII HayIHBIX CO-
TPYJAHUKOB MJaJIIero Bospactay Apkajaud n bopuca Crpyranknx «Ilo-
HeJebHUK HaduHaeTcd B cyoborys. Tam Komeit becemepThniit «cojiep-
YKaJicsl B OECKOHEUHOM TIPeJIBApUTEIHLHOM 3aKII0UEHNH, IT0Ka BEJIOCh Dec-
KOHEYHOE CJIEJICTBHE O €0 OEeCKOHEUHBIX IPECTYILICHUSIX>. 3J1eCh SIBHO
IMEETC B BIJY TOT (aKT, YTO CKOJbKO Obl HU IPOIIIO BPEMEHU, CJICI-
cTBue 110 Jieny Komesa becemeprroro ne 3akonuuTces. Ho nmpu Takoit 1mo-
CTAHOBKE BOIPOCA MPEJIogaraeTcsd, 9To B KayKJIblii MOMEHT ¢ Hada/a
CJICJICTBUS TIPOIILJIO KOHEYHOE BPEMS.



I1.2. AxTyasbHass 1 nmoTeHNuaJbHass 6€CKOHEYHOCTD

C gpyroii croponbl, Cama [lpusasos, repoit sToro pomana, (Ko-
Topuiii B Hosorogmtoro Houb pexkypur B HUNYABO — «nayuno-
MCCJIeIOBATE/IHCKOM HHCTUTYTE YapoJIeiicTBa U BOJIIEOCTBAY ) PA3MbIII-
JISIeT HaJI CJIEIYIONTUM BOIIPOCOM: «...€CJIH TJie-HUOY/Ib B OCCKOHETHO y/1a-
JICHHON OT Hac TOYKe BpeMeHu Kolies U NPUrOBOPSIT, TO CYAbU, KTO Obl
OHU HU OBLIH, OKAYKYTCs B 09eHb CTPAHHOM ITOJIOYKEHUN: CMEPTHYIO Ka3Hb
K OeccMepTHOMY HPEeCTYIHUKY IPUMEHUTh HEBO3MOXKHO, a BeYHOe 3a-
KJIIOUEHNe, eCJIM YIeCThb Ipe/iBapuTeIbHOe, OH YzKe OTOLLI...» B jganHom
cyiydae MoJIX0Jl K CUTYaIlUN CyIIeCTBEHHO U3MEHUJICS: MIPeJIIaraeTcst pac-
CMOTPETH «O0BEKT» (B JAHHOM CJIydae BpeMst CJIeJICTBUS) 6 UeA0M, BECh,
a He CKOJIb YTOJHO OOJIBIIYIO, HO BCE-TAKM KOHEWHYIO YaACMb ITOTO 00b-
eKTa. ITO Iepexoj] K aKTyaJIbHON 0eCKOHEYHOCTH.



I1.2. AxTyasbHass 1 nmoTeHNuaJbHass 6€CKOHEYHOCTD

[pyroit mpuMmep: IpejcTaBuUM cede cTposiiieecss OECKOHEYHOe B OJIHY
CTOPOHY IIOCCE (CUMTAEM, UTO 9TO IMIOCCE CTPOUTCHA Ha ILIOCKOCTH). B
KayKJIbIil MOMEHT BpPEMEHH IOCTPOEH TOJbKO KOHEUYHBIH y9acTOK 9TOI0
mrocce. MoKHO JI TIOCTaBUTH BOIIPOC, HAIIPUMED, 00 MCIIOJIb30BaAHUT 9TO-
o II0CCE NocAe TOTO, KaK OHO 6¢e OYIET MOKPHITO acdasbToM !



I1.2. AxTyasbHass 1 nmoTeHNuaJbHass 6€CKOHEYHOCTD

Cuenyer Jin IpU3HABATDH CYIECTBOBAHNE aKTYaJIbHO OECKOHEUHBIX MHO-
skecTB? C OJIHOM CTOPOHBI, 9TO BOIPOC BEPBI (110JJ00HO TOMY, KAK OH CTa-
BUTCS B PEJIUTHUSIX ), & C JIPYTOif CTOPOHBI, eI1ie 1 BOIPOC yI00CTBA U HETTPO-
TUBOPEUYUBOCTU TEOPUI, B KOTOPHIX HPUHUMACTCA WJIM HE IMPUHUMACTCA
COOTBETCTBYIOIIaA I'MIIOTE3A. OTMGTI/IM7 9TO OTpHullaHME CyHIE€CTBOBaHUA
aKTyaJIbHO 6€CKOH€‘~IHBIX MHOZKECTB CYIIECTBEHHO O6€ILHH€T MaTEMaTHUKY,
[NPpUHYZKIaCT K OTKa3y OT MCIIOJIb30BaHMA MHOI'MX BazKHbBIX MaTEMaTH-
HYECKUX TeopeM U METOLOB. HOSTOMY cerognsd, KakK IIpaBHJIO, B MaT€Ma-
TUYICECKUX TCOPUAX ITPU3HACTCA CYIIECTBOBAHNE aKTYaJ/JIbHO 6eCKOH€LIHbIX
MHOZKECTB.



I1.2. AxTyasbHass 1 nmoTeHNuaJbHass 6€CKOHEYHOCTD

[TosTomy, BozBpalasich K MOHATHIO OpJIMHAJA, MOYKHO CTPOUTH OP/IU-
HaJI, «IepellarHyBIInii 3a OECKOHEYHOCTh». B KadecTBe 1nepBoro 6ecko-
HEIHOTO OpJINHAJIa W MOYKHO B34Th O0beJuHeHNne BCeX MOCTPOEHHDBIX K
9TOMY MOMEHTY opauHaoB. Creayronuit opanHall, (w + 1), CTPOUTCs
OOBIYHBIM 00pPA30M:

(w+1) =Sc(w) =wU{w}.

DTOT MPOIECC MOXKHO MPOJIOJIXKATH HEOTPAHMIEHHO, IPUMEHIS JIJIsI «IIe-
pexoja yepe3 6eCKOHETHOCThy 00beIMHEHIE BCeX ITOCTPOEHHBIX paHee op-
JINHAJIOB.



11.3. IIpenenbHblii 1 HellpedeJIbHBIA OPAMHAJ

Onpenenenne 5. Opdunan o, umerowuis eud (8 + 1) dasa nexomopo-
20 opdunasa 3, nazveaemcs HellpeaeJbHbIM opauHaaoM. Opduran,
ooavuwiuti 1, u ne ABAAOWUTCA HENPEIEALHbIM, HA3BIGACTNCA TIPEIeIb-
HBIM OpAMHAJIOM. Ecau o — nenpedesvnoiti opounan v o = 3+ 1, mo
00bi0 opdunan 3 0bosnavaiom wepes o — 1.



11.4. Ilonsbli NOPSAA0K HA COBOKYITHOCTU OPJIMHAJIOB

[1s1 opJiInHAJIOB OILpeje/uM OTHOIIeHne < mpaBuaoM « < (3 Torjaa u
TOJIbKO Torja, korja « € 8 unmn « = (3. Herpyiano yBujierb, 4To ecin
Y — OpJIMHAJ, TO Ha MHOXKECTBE BCEX TAKUX OPJAUHAJIOB (, 4TO @ < 7,
OTHOIIeHNEe < SIBJISEeTCs IOJIHBIM HOpsiKoM. /loKazaHo, 9To, B HEKOTO-
pOM CMBbICJIE, APYI'UX BIIOJIHE YIIOPAJOY9CHHBIX MHOZKECTB (C TOYHOCTDBIO
710 nzomopcuzma Mojesiedt) OTIMIHBIX OT OPAUHAJIOB, HET.



I1.5. Kapaunasbl (KapauHaJbHbIE YUCTIA)

MTak, MBI OJIYy4IWIN HAOOP «HOMEPOB» HJIsl YIOPSI0IMBAHUS OECKO-
HEYHbBIX MHO2KECTB (BOHpOC O TOM, JJId JHO6OFO JIM MHOZKEeCTBa MO2KHO
HaiTn OpJdurHa.JI paBHOﬁ €My 1[I0 MOIIHOCTH, OCTaBHM IIOKa OTKprTbIM).
Tenepb MOZKHO IIOJIVHIUTDHb «E€JIMHHUIBI USMEPEHNA»> MOIIHOCTH MHOZKECTB!
KapJuHaJIbHbIE YUCJIa, Ha3blBacMbI€ €lI€ KapAWnHaJlaMN.



I1.5. Kapaunasbl (KapauHaJbHbIE YUCTIA)

MTak, MBI OJIYy4IWIN HAOOP «HOMEPOB» HJIsl YIOPSI0IMBAHUS OECKO-
HEYHbBIX MHO2KECTB (BOHpOC O TOM, JJId JHO6OFO JIM MHOZKEeCTBa MO2KHO
HaiTn OpJdurHa.JI paBHOﬁ €My 1[I0 MOIIHOCTH, OCTaBHM IIOKa OTKprTbIM).
Tenepb MOZKHO IIOJIVHIUTDHb «E€JIMHHUIBI USMEPEHNA»> MOIIHOCTH MHOZKECTB!
KapJuHaJIbHbIE YUCJIa, Ha3blBacMbI€ €lI€ KapAWnHaJlaMN.

Omnpenenenne 6. /lra 106020 mroocecmea M naumenvuud ommocu-
MmesbHo € 0pAunan, PasHOMOUHBLIT MHodcecmsy M, naszvisaemcs Kap-
JANHAJIbHBIM YUCJIOM AU KapAUHAJIOM MHoocecmea M .

Omnpenenenne 7. Opdunanr o nasvieaemcs KapaXHAJIOM U.AU Kapan-
HAJIBHBIM YHCJIOM, ecau < a = || < |a|.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

Onpenesienne 8. Mnoowcecmso X wazvieaemca TPAaH3UTUBHBIM mozda
U MoAvKo moeda, k0204 6CAKUL €20 INEMEHM ABAAECTCA €20 NOOMHOHCE-
CMBOM, O eCmb

reX =z CX.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

OHpeﬂeHeHI/Ie 8. Mnrootcecmeo X naswvieaemcas TPaH3UTUBHbLIM mozda

U MmMonvko TTLOZC%L, Ko20a 6CAKUL €20 INEMENM ACAACNCA €20 NOOMHONCE-
cmeom, mo ecmbdv

reX =z CX.

Ompegenenne 9. Mnoocecmso X masveaemcs OPpAAHAIOM mo20a U
moavko moezda, xKo02da X — MPaAH3UMUBHOE MHOHCECTNEO U 8CAKUL
€20 INEMEHT MAKHCE ABAACNCA TNPAH3UTNUBHBIM MHOHCECTTLEOM.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

Onpenesienue 8. Muoowcecmeo X nasvisaemces TPAH3UTUBHBIM 1m0200a
U MOALKO Mo2da, K020a BCAKUL €20 INEMEHM ABAACNCA €20 NOOMHONHCE-
CMBOM, MO ECMB

reX =z CX.

Omnpenenenue 9. Mnoowcecmso X nadvieaemcsa OpAMHAIIOM moz20a U
moavko moeda, koz2da X — MPAH3UMUBHOE MHOHCECTNBO U 6CA-
KUl €20 INEMEHM MAaKHCE ABAACMCA TNPAH3UTMUSHBIM MHOHCE-
CTNBOM.

PaccMoTpennblii Bolllle YeTBEPTHINA OpAuHAJ

{0, {0}, {0.{0}}, {0.{0.{0}}}}

ABJIACTCA TaKOBBIM N COIVIACHO 9TOMY OIIPEIC/ICHNIO.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

Onpenesienue 8. Muoowcecmeo X nasvisaemces TPAH3UTUBHBIM 1m0200a
U MOALKO Mo2da, K020a BCAKUL €20 INEMEHM ABAACNCA €20 NOOMHONHCE-
CMBOM, MO ECMB

reX =z CX.

Omnpenenenue 9. Mnoowcecmso X nadvieaemcsa OpAMHAIIOM moz20a U
moavko moeda, koz2da X — MPAH3UMUBHOE MHOHCECTNBO U 6CA-
KUl €20 INEMEHM MAaKHCE ABAACMCA TNPAH3UTMUSHBIM MHOHCE-
CTNBOM.

PaccMoTpennblii Bolllle YeTBEPTHINA OpAuHAJ

0<{0, {0}, {0.{0}}, {0.{0.{0}}}}

ABJIACTCA TaKOBBIM N COIVIACHO 9TOMY OIIPEIC/ICHNIO.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

Onpenesienue 8. Muoowcecmeo X nasvisaemces TPAH3UTUBHBIM 1m0200a
U MOALKO Mo2da, K020a BCAKUL €20 INEMEHM ABAACNCA €20 NOOMHONHCE-
CMBOM, MO ECMB

reX =z CX.

Omnpenenenue 9. Mnoowcecmso X nadvieaemcsa OpAMHAIIOM moz20a U
moavko moeda, koz2da X — MPAH3UMUBHOE MHOHCECTNBO U 6CA-
KUl €20 INEMEHM MAaKHCE ABAACMCA TNPAH3UTMUSHBIM MHOHCE-
CTNBOM.

PaccMoTpennblii Bolllle YeTBEPTHINA OpAuHAJ

0y 2 {0, {0}, {0.{0}}, {0.{0,{0}}}}

ABJIACTCA TaKOBBIM N COIVIACHO 9TOMY OIIPEIC/ICHNIO.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

Onpenesienue 8. Muoowcecmeo X nasvisaemces TPAH3UTUBHBIM 1m0200a
U MOALKO Mo2da, K020a BCAKUL €20 INEMEHM ABAACNCA €20 NOOMHONHCE-
CMBOM, MO ECMB

reX =z CX.

Omnpenenenue 9. Mnoowcecmso X nadvieaemcsa OpAMHAIIOM moz20a U
moavko moeda, koz2da X — MPAH3UMUBHOE MHOHCECTNBO U 6CA-
KUl €20 INEMEHM MAaKHCE ABAACMCA TNPAH3UTMUSHBIM MHOHCE-
CTNBOM.

PaccMoTpennblii Bolllle YeTBEPTHINA OpAuHAJ

0y 2 {0, {0}, {0.{0}}, {0.{0,{0}}}}

ABJIACTCA TaKOBBIM N COIVIACHO 9TOMY OIIPEIC/ICHNIO.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

Onpenesienue 8. Muoowcecmeo X nasvisaemces TPAH3UTUBHBIM 1m0200a
U MOALKO Mo2da, K020a BCAKUL €20 INEMEHM ABAACNCA €20 NOOMHONHCE-
CMBOM, MO ECMB

reX =z CX.

Omnpenenenue 9. Mnoowcecmso X nadvieaemcsa OpAMHAIIOM moz20a U
moavko moeda, koz2da X — MPAH3UMUBHOE MHOHCECTNBO U 6CA-
KUl €20 INEMEHM MAaKHCE ABAACMCA TNPAH3UTMUSHBIM MHOHCE-
CTNBOM.

PaccMoTpennblii Bolllle YeTBEPTHINA OpAuHAJ

{0y {0, {0}, {0.{0}}, {0.{0.{0}}}}

ABJIACTCA TaKOBBIM N COIVIACHO 9TOMY OIIPEIC/ICHNIO.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

Onpenesienue 8. Muoowcecmeo X nasvisaemces TPAH3UTUBHBIM 1m0200a
U MOALKO Mo2da, K020a BCAKUL €20 INEMEHM ABAACNCA €20 NOOMHONHCE-
CMBOM, MO ECMB

reX =z CX.

Omnpenenenue 9. Mnoowcecmso X nadvieaemcsa OpAMHAIIOM moz20a U
moavko moeda, koz2da X — MPAH3UMUBHOE MHOHCECTNBO U 6CA-
KUl €20 INEMEHM MAaKHCE ABAACMCA TNPAH3UTMUSHBIM MHOHCE-
CTNBOM.

PaccMoTpennblii Bolllle YeTBEPTHINA OpAuHAJ

0,401} @ {0, {0}, {0.{0}}, {0.{0.{0}}}}

ABJIACTCA TaKOBBIM N COIVIACHO 9TOMY OIIPEIC/ICHNIO.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

Onpenesienue 8. Muoowcecmeo X nasvisaemces TPAH3UTUBHBIM 1m0200a
U MOALKO Mo2da, K020a BCAKUL €20 INEMEHM ABAACNCA €20 NOOMHONHCE-
CMBOM, MO ECMB

reX =z CX.

Omnpenenenue 9. Mnoowcecmso X nadvieaemcsa OpAMHAIIOM moz20a U
moavko moeda, koz2da X — MPAH3UMUBHOE MHOHCECTNBO U 6CA-
KUl €20 INEMEHM MAaKHCE ABAACMCA TNPAH3UTMUSHBIM MHOHCE-
CTNBOM.

PaccMoTpennblii Bolllle YeTBEPTHINA OpAuHAJ

{0,{0}} @ {0, {0}, {0.{0}}, {0.{0.{0}}}}

ABJIACTCA TaKOBBIM N COIVIACHO 9TOMY OIIPEIC/ICHNIO.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

Onpenesienue 8. Muoowcecmeo X nasvisaemces TPAH3UTUBHBIM 1m0200a
U MOALKO Mo2da, K020a BCAKUL €20 INEMEHM ABAACNCA €20 NOOMHONHCE-
CMBOM, MO ECMB

reX =z CX.

Omnpenenenue 9. Mnoowcecmso X nadvieaemcsa OpAMHAIIOM moz20a U
moavko moeda, koz2da X — MPAH3UMUBHOE MHOHCECTNBO U 6CA-
KUl €20 INEMEHM MAaKHCE ABAACMCA TNPAH3UTMUSHBIM MHOHCE-
CTNBOM.

PaccMoTpennblii Bolllle YeTBEPTHINA OpAuHAJ

0,{01} @ {0, {0}, {0.{0}}, {0.{0.{0}}}}

ABJIACTCA TaKOBBIM N COIVIACHO 9TOMY OIIPEIC/ICHNIO.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

Onpenesienue 8. Muoowcecmeo X nasvisaemces TPAH3UTUBHBIM 1m0200a
U MOALKO Mo2da, K020a BCAKUL €20 INEMEHM ABAACNCA €20 NOOMHONHCE-
CMBOM, MO ECMB

reX =z CX.

Omnpenenenue 9. Mnoowcecmso X nadvieaemcsa OpAMHAIIOM moz20a U
moavko moeda, koz2da X — MPAH3UMUBHOE MHOHCECTNBO U 6CA-
KUl €20 INEMEHM MAaKHCE ABAACMCA TNPAH3UTMUSHBIM MHOHCE-
CTNBOM.

PaccMoTpennblii Bolllle YeTBEPTHINA OpAuHAJ

{0,403} < {0, {0}, {0.{0}}, {0.{0.{0}}}}

ABJIACTCA TaKOBBIM N COIVIACHO 9TOMY OIIPEIC/ICHNIO.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

Onpenesienue 8. Muoowcecmeo X nasvisaemces TPAH3UTUBHBIM 1m0200a
U MOALKO Mo2da, K020a BCAKUL €20 INEMEHM ABAACNCA €20 NOOMHONHCE-
CMBOM, MO ECMB

reX =z CX.

Omnpenenenue 9. Mnoowcecmso X nadvieaemcsa OpAMHAIIOM moz20a U
moavko moeda, koz2da X — MPAH3UMUBHOE MHOHCECTNBO U 6CA-
KUl €20 INEMEHM MAaKHCE ABAACMCA TNPAH3UTMUSHBIM MHOHCE-
CTNBOM.

PaccMoTpennblii Bolllle YeTBEPTHINA OpAuHAJ

{0.{0}, {0, {031}  {0. {0}, {0.{0}}. {0.{0.{0}}}}

ABJIACTCA TaKOBBIM N COIVIACHO 9TOMY OIIPEIC/ICHNIO.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

Onpenesienue 8. Muoowcecmeo X nasvisaemces TPAH3UTUBHBIM 1m0200a
U MOALKO Mo2da, K020a BCAKUL €20 INEMEHM ABAACNCA €20 NOOMHONHCE-
CMBOM, MO ECMB

reX =z CX.

Omnpenenenue 9. Mnoowcecmso X nadvieaemcsa OpAMHAIIOM moz20a U
moavko moeda, koz2da X — MPAH3UMUBHOE MHOHCECTNBO U 6CA-
KUl €20 INEMEHM MAaKHCE ABAACMCA TNPAH3UTMUSHBIM MHOHCE-
CTNBOM.

PaccMoTpennblii Bolllle YeTBEPTHINA OpAuHAJ

{0.{0}, {0, {031}  {0. {0}, {0.{0}}. {0.{0.{0}}}}

ABJIACTCA TaKOBBIM N COIVIACHO 9TOMY OIIPEIC/ICHNIO.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

Onpenesienue 8. Muoowcecmeo X nasvisaemces TPAH3UTUBHBIM 1m0200a
U MOALKO Mo2da, K020a BCAKUL €20 INEMEHM ABAACNCA €20 NOOMHONHCE-
CMBOM, MO ECMB

reX =z CX.

Omnpenenenue 9. Mnoowcecmso X nadvieaemcsa OpAMHAIIOM moz20a U
moavko moeda, koz2da X — MPAH3UMUBHOE MHOHCECTNBO U 6CA-
KUl €20 INEMEHM MAaKHCE ABAACMCA TNPAH3UTMUSHBIM MHOHCE-
CTNBOM.

PaccMoTpennblii Bolllle YeTBEPTHINA OpAuHAJ

{0.{0}, {0, {031} € {0. {0}, {0.{0}}, {0.{0.{0}}}}

ABJIACTCA TaKOBBIM N COIVIACHO 9TOMY OIIPEIC/ICHNIO.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

Onpenesienue 8. Muoowcecmeo X nasvisaemces TPAH3UTUBHBIM 1m0200a
U MOALKO Mo2da, K020a BCAKUL €20 INEMEHM ABAACNCA €20 NOOMHONHCE-
CMBOM, MO ECMB

reX =z CX.

Omnpenenenue 9. Mnoowcecmso X nadvieaemcsa OpAMHAIIOM moz20a U
moavko moeda, koz2da X — MPAH3UMUBHOE MHOHCECTNBO U 6CA-
KUl €20 INEMEHM MAaKHCE ABAACMCA TNPAH3UTMUSHBIM MHOHCE-
CTNBOM.

PaccMoTpennblii Bolllle YeTBEPTHINA OpAuHAJ

{0.{0}, (0. (031} € {0. {0}, {0.{0}}, {0.{0,{0}}}}

ABJIACTCA TaKOBBIM N COIVIACHO 9TOMY OIIPEIC/ICHNIO.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

Onpenesienue 8. Muoowcecmeo X nasvisaemces TPAH3UTUBHBIM 1m0200a
U MOALKO Mo2da, K020a BCAKUL €20 INEMEHM ABAACNCA €20 NOOMHONHCE-
CMBOM, MO ECMB

reX =z CX.

Omnpenenenue 9. Mnoowcecmso X nadvieaemcsa OpAMHAIIOM moz20a U
moavko moeda, koz2da X — MPAH3UMUBHOE MHOHCECTNBO U 6CA-
KUl €20 INEMEHM MAaKHCE ABAACMCA TNPAH3UTMUSHBIM MHOHCE-
CTNBOM.

PaccMoTpennblii Bolllle YeTBEPTHINA OpAuHAJ

{0.{0}, {0, {033} < {0, {0}, {0.{0}}, {0.{0.{0}}}}

ABJIACTCA TaKOBBIM N COIVIACHO 9TOMY OIIPEIC/ICHNIO.



I1.6. Tpan3uTuBHOE MHO>KECTBO 1 (popMaJIibHOE OIIpe-
JeJeHre opauHaJa

OHpeﬂeHeHI/Ie 8. Mnrootcecmeo X nasvieaemcasa TPaH3UTUBHbBLIM mozda
U mMonvko moeda, Ko20a 6CAKUL €20 INEMENM ACAACNCA €20 NOOMHONCE-
cmeom, mo ecmbdv

reX =z CX.

Omnpenenenune 9. Mnoocecmso X Hazvieaemcs OPAMHAIIOM moz20a U
moavko mozada, xo2da X — MPAH3UMUBHOE MHONHCECTNBO U BCA-
KUll €20 INEMEHM MAKIAHCE ABAAEMCA TMPAH3UIMUBHBLM MHOIHCE-
CTNBoM.

[Tpumepst apyroro pota: muoxkecrea {0, {0}, {{0}}, {{{0}}}} =n
{0, {0}, {0.{0}}, {0. {0}, {{0}}, {0,{0}}}}

ABJIAIOTCA TPAH3UTUBHBIMM, HO HE ABJIAIOTCA OPpAMHAJIAMUN.



11.7. Kpurepnii opaunaJia

Teopema 3. Mnoowcecmeo M aeasemea opouUHANOM Mmo20a U MOALKO

m02da, Ko20a omnowenue € AGAACMCA HA IMOM MHOANCECTNGE mpaH3u-
mueHblM.

Jloka3aTeabCTBO.



11.7. Kpurepnii opaunaJia

Teopema 3. Mnoowcecmeo M aeasemea opouUHANOM Mmo20a U MOALKO
mozda, k02da ommrowerue € AGAACMCA HG IMOM MHONHCECMEE TNPAHIU-
MUBHBIM.

HokazareabcTBo. HeobOxoqumocts. [lyers M — opamnaas. Hago no-
Ka3aTh TPAH3UTUBHOCTL oTHOIeHus €: ecu { X, Y, Z} C M, 10



11.7. Kpurepnii opaunaJia

Teopema 3. Mnoowcecmeo M aeasemea opouUHANOM Mmo20a U MOALKO
mozda, k02da ommrowerue € AGAACMCA HG IMOM MHONHCECMEE TNPAHIU-
MUBHBIM.

HokazareabcTBo. HeobOxoqumocts. [lyers M — opamnaas. Hago no-
Ka3aTh TPAH3UTUBHOCTL oTHOIeHus €: ecu { X, Y, Z} C M, 10

{XGY,

Ve = X €EZ.

MedTa



11.7. Kpurepnii opaunaJia

Teopema 3. Mnoowcecmeo M aeasemea opouUHANOM Mmo20a U MOALKO
mozda, k02da ommrowerue € AGAACMCA HG IMOM MHONHCECMEE TNPAHIU-
MUBHBIM.

HokazareabcTBo. HeobOxoqumocts. [lyers M — opamnaas. Hago no-
Ka3aTh TPAH3UTUBHOCTL oTHOIeHus €: ecu { X, Y, Z} C M, 10

{XGY,

Ve = X €EZ.

MedTa

[To onpenesnenuto opauHaga Y € 7 =



11.7. Kpurepnii opaunaJia

Teopema 3. Mnoowcecmeo M aeasemea opouUHANOM Mmo20a U MOALKO
mozda, k02da ommrowerue € AGAACMCA HG IMOM MHONHCECMEE TNPAHIU-
MUBHBIM.

HokazareabcTBo. HeobOxoqumocts. [lyers M — opamnaas. Hago no-
Ka3aTh TPAH3UTUBHOCTL oTHOIeHus €: ecu { X, Y, Z} C M, 10

{XGY,

Ve = X €EZ.

MedTa

[To onpeaenennio opjaunaja Y € Z =Y C Z.



11.7. Kpurepnii opaunaJia

Teopema 3. Mnoowcecmeo M aeasemea opouUHANOM Mmo20a U MOALKO
mozda, k02da ommrowerue € AGAACMCA HG IMOM MHONHCECMEE TNPAHIU-
MUBHBIM.

HokazareabcTBo. HeobOxoqumocts. [lyers M — opamnaas. Hago no-
Ka3aTh TPAH3UTUBHOCTL oTHOIeHus €: ecu { X, Y, Z} C M, 10

{XGK {XEK
=

Yez Yz LEZ.

MedTa

[To onpeaenennio opjaunaja Y € Z =Y C Z.



11.7. Kpurepnii opaunaJia

Teopema 3. Mnoowcecmeo M aeasemea opouUHANOM Mmo20a U MOALKO
mozda, k02da ommrowerue € AGAACMCA HG IMOM MHONHCECMEE TNPAHIU-
MUBHBIM.

HokazareabcTBo. HeobOxoqumocts. [lyers M — opamnaas. Hago no-
Ka3aTh TPAH3UTUBHOCTL oTHOIeHus €: ecu { X, Y, Z} C M, 10

{XGK {XEK
=

Yez Yz LEZ.

MedTa

[To onpeiesieHnIo MOAMHOXKECTBA. ..



11.7. Kpurepnii opaunaJia

Teopema 3. Mnoowcecmeo M aeasemea opouUHANOM Mmo20a U MOALKO
mozda, k02da ommrowerue € AGAACMCA HG IMOM MHONHCECMEE TNPAHIU-
MUBHBIM.

HokazareabcTBo. HeobOxoqumocts. [lyers M — opamnaas. Hago no-
Ka3aTh TPAH3UTUBHOCTL oTHOIeHus €: ecu { X, Y, Z} C M, 10

{XeK {XEK
=

Yez vycy = <&&Z

MedTa

[To onpeesseHnIo MOAMHOXKECTBA...
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mozda, k02da ommrowerue € AGAACMCA HG IMOM MHONHCECMEE TNPAHIU-
MUBHBIM.

HokazareabcTBo. HeobOxoqumocts. [lyers M — opamnaas. Hago no-
Ka3aTh TPAH3UTUBHOCTL oTHOIeHus €: ecu { X, Y, Z} C M, 10

{XGK {XEK
=

Yez vcy = <L&Z

Ypal!
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JlokazaTeabcTBO. /oCTaTOIHOCTD.
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Teopema 3. Mnoowcecmeo M aeasemea opouUHANOM Mmo20a U MOALKO
mozda, k02da ommrowerue € AGAACMCA HG IMOM MHONHCECMEE TNPAHIU-
MUBHBIM.
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[Iycth oTHOIIIEHNE € — TPAH3UTUBHOE.
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YeZ = (XeY = YeZ Y CZ.
MedTa

OTHollleHe € — TPAH3UTUBHOE, 1109TOMY

Xey,
{YGZ = Xe



11.7. Kpurepnii opaunaJia

Teopema 3. Mnoowcecmeo M aeasemea opouUHANOM Mmo20a U MOALKO

m02da, Ko20a omnowenue € AGAACMCA HA IMOM MHOANCECTNGE mpaH3u-
mueHblM.

JlokazaTeabcTBO. /oCTaTOIHOCTD.
[Iycth oTHOIIIEHNE € — TPAH3UTUBHOE.
Ecm {X,Y} C M u ymbo Z = M, mbo Z € M, 10

YeZ = (XeY=YeZ) = YCZ.
Vpal
pa!



I1.8. Teopema 006 3j1eMeHTax opAMHAJIA,

Teopema 4. Beaxuti aremernm opouHAAA AGAACNCA OPOUHANAOM.
JloKka3aTebCTBO.



I1.8. Teopema 00 3j1eMeHTax opANHAJIA

Teopema 4. Beaxuti aremernm opouHAAA AGAACNCA OPOUHANAOM.
Jloka3aTeJabCTBO. DTO OYEBUIHOE CIeACTBIE KPUTEPIS OPANHAJIA.
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00 opdunane u Vo (Vﬁ (B<a)— go(ﬁ)) — p(a), mo Vap(a).



I1.9. Teopema o TpancUHATHO MHAYKIU

Teopema 5. Ecau o, 3 — opdunasve v @ — Hexomopoe ymeepatcoerue

00 opdunane u Vo (Vﬂ (B<a)— go(ﬁ)) — p(a), mo Vap(a).

NubiMy cjioBaMi, 1IyCTh 0 — HEKOTOpPOEe BbICKasbiBaHue 00 OpamHa-
aax, npudeM () — ucrunno (6aza MHAYKIUK), U JJId JTHOOOIO OpIu-
HaJIa (v, U3 TOTO, 9TO JIJIs JTE0OOro opnHalia 3 € « yreepxkierue ¢(3)
MCTUHHO, CJIJIyeT, 9TO () TakzKe UCTUHHO (1mar uHyKinu). Torma st
7106010 Op/IMHAJIA (v BHICKa3biBaHue () HCTHHHO.



I1.9. Teopema o TpancUHATHO MHAYKIU

Teopema 5. Ecau o, 3 — opdunasve v @ — Hexomopoe ymeepatcoerue

00 opdunane u Vo (Vﬂ (B<a)— go(ﬁ)) — p(a), mo Vap(a).

JlokazareabcTtBo. Ot nporusHoro. IlycTb 1ochLIKa BepHa, HO
Jag —p(ayp). TTomoxknm

X ={a|(a<ay) Apla)} € ap.

Ecim X =), To u3 mochLiku TeopeMbl cjiejyer, 4to o(q) — UCTHH-
HO, BOIPEKH TIpeIoiozkennio. MuoxecTBo X nMeeT MUHUMAJIBHDIN 9J1e-
MeHT 1. Ho, B cily TPAH3UTUBHOCTU MHOYKECTBA (v, OJTYIaeM, ITO
VB (6 < a1) — @(B). To upeumosokennio HHIyKInE Toria @(ay ), 9To
IPOTUBOPETNT yeaoBuio —p(ayg). Teopema jrokasana.



I11.10. Teopema o HauMeHbIIIEM OPJUHAJIE

Teopema 6. Ecau Ja p(a), mo cywecmsyem naumenvuuis maxot op-
duran o, vmo p(a).

Jloka3aTeabCTBO.



I11.10. Teopema o HauMeHbIIIEM OPJUHAJIE

Teopema 6. Ecau Ja p(a), mo cywecmsyem naumenvuuis maxot op-
duran o, vmo p(a).

HokazareabcTBo. llycrh 510 HeBepHo. [lokarkeMm Torja, 9To

va (Y58 < a = —~p(8)) = ~pla). (1

eiicTBUTE/ILHO, OTPpUIIAHKE K 9TON PopMy/ie IMeeT BU/L

3o (V88 < a = ~p(B) Awla),

qTO MPEJCTaB/sSIeT CO0OI YTBEPXKJICHUE O TOM, UYTO (¢ — HAMMEHbIIIHIl
TaKOW OpAMHAJL, JIIT KOToporo (a). Ho MBI MpeooKuin, 4ro 910
BBICKA3bIBAHNE HEBEPHO, 3HAIUT dopmysy (1) HAJO0 cIUTATh HCTHHHOIL.
[To Teopeme o TpanchUHUTHON WHYKIUN TOTydaeM, 910 Ya =@ (ar), 9To
IIPOTUBOPEUNT OCHIIKE JIOKA3LIBAEMOIl TEOPEMBI.



Kak Mbl yzKe oTMeYaJir, HaTypaJIbHbIM 9MCJ/IaM COOTBETCTBYIOT KOHEY-
Hbl€ OpAMHAJIbBI:

1 2] 3 4
01{0} {0, {0}} {0,{0},{0,{0}}}

O4eBuTHO, YTO BCe KOHEUHBIE OPAMHAJIBI IBJIAI0TCA KapaAnHajaaMn. B

TEOPUU MHOKECTB HATYPAJIbHBLIE YUC/IA [POCTO OTOXKJIECTBIAIOTCA C CO-
OTBETCTBYIONMMU UM OopauHajaaMu. Ho TyT umeerca ojHa «HeyBs304-
Ka»: MbI TIPUBBIKJIN [HCaTh, Hattpumep, [{a, b, c}| = 3, a cefivac npugercst
nucarsb |{a,b,c}| = [{0, {0}}|. Ho muoxkecrso {0, {0}}, xak u qucio 3,
B 9TOM cJydae (PaKTHUECKU ABJISIETCI «OTMETKON» IIKAJILI MOIIHOCTENl
MHOKECTB. [103TOMY B TEOpUH MHOXKECTB IPUHSITEI CJCAYIOIINE COIJIa-
ICHUSI.



I1.11. Corsnammenne o6 opamHaaX W KapAmHaJJaax

Cornarenue 1 (o6 opaunanax u kapaumanax). bydem ucnoavdosamo cae-
dyrougue 0003HAEeHUA:

e ccau a — opduHana u B € a, mo 6ydem nucamsv [ < o

e nycmov M — npouseosvroe MHONCECMEO, U 3 — HAUMEHLULULT OP-
duran maxot, wmo |M|=|B|. Toeda, B 6ydem nasvsamsv Kap-
JUMHAJILHBIM YUCJIOM MHoscecmea M, uiu MOIHOCTBIO MHOJICE-
cmea M. Taxum 06pasom, KapOuraiv, 6 MEOPUU MHONCECTIG UPAOTN
POAL ECMECMBENHOTT <WKAAbL Mougrocmetis muodcecms. Tloomomy,
so-nepewvir, oydem nucams |M| = (max xax xapdunasr — 2mo u
ecmob mowHocmy muoscecmea M ). Bo-emopwixz, daa 1106020 makozo

opdurana o, wmo |M| < |a| 6ydem nucamv, wmo |M| < a. Ilo-
caednee 6u36aH0 mem, wmo ecau 3 — mownocmy muodicecmea M,
mo, cozaacro ymeepoicdenuto «6o-nepeur», |M| = < a.



I11.12. Teopema KanTopa-bepHuiTeitna

Teopema 7. Ecau cyuecmsyrom 83aUMHO 00HO3HAYHBLE 0100~
pasxrcerus f u g muoocecmsa A Ha nodmmoocecmeo muodcecmsa B
u MmHootcecmea B na nodmmooicecmeo mmoocecmea A, mo cywecmeyem
83aUMHO 00HO3HAYHOE omobpastcerue h muoscecmsa A na mMHo-
orcecmeo B. Hnvimu crosamu, ecau |A|l = |B|, mo cywecmeyem 63a-
UMHO 00HO3HAYHOE omobpadcerue h mroxcecmea A Ha MHodce-
cmeo B.

JloKa3aTeabCTBO.



I11.12. Teopema KanTopa-bepHuiTeitna

Teopema 7. Ecau cyuwecmeyrom 83aUMHO 00HO3HAYHBLE 0M00-
pasxrcerus f u g muoocecmsa A Ha nodmmoocecmeo muodcecmsa B
u MmHootcecmea B na nodmmooicecmeo mmoocecmea A, mo cywecmeyem
83aUMHO 00HO3HAYHOE omobpastcerue h muoscecmsa A na mMHo-
orcecmeo B. Hnvimu crosamu, ecau |A|l = |B|, mo cywecmeyem 63a-
UMHO 00HO3HAYHOE omobpadcerue h mroxcecmea A Ha MHodce-
cmeo B.

JokazareabcTBO. byleM cTpouTh MCKoMoe oTobOpaykeHue h MHJIYK-
TuBHO. bynem 3ariaBuHbiMu OykKBaMm oOo3HadaTh rpadukn (QYHKINIT,
0003HAYEHHBIX COOTBETCTBYIOIIMMU CTPOUYHBIMU OYKBaMM, TO €CTh, Ha-
npuMep, Jiis byHKIWE S5 umeem S; = {(z, s5(x)) | € OO0D(s;)}.



11.12.1. I'unore3a MHIAYKIIUNI

I'mnoresa unaykmun. /(a4 4106020 opouHana o, ne npecocroos-
wezo nexkomopozo opdunana 0, cywecmsyiom muoocecmea Al C A,
B! C B u omobpasicenus he, npuiem SonoiHAI0OMEA caedyoujue ymeep-
HCOEHUA:

1) das mobozo o < 0 omobpasicenue hy Asasemcs 83aUMHO 00HO-
SHAUYHBLM ¢ 0baacmvio onpedeaenus AL u obaacmvio snavenud Bl ;
2) dast amobbix 0pounanos 3 < a < 0 umeem Ay C Al u Bjy C By;
3) Ay =A, B,=D.



11.12.1. I'unore3a MHIAYKIIUNI

I'mnoresa unaykmun. /(a4 4106020 opouHana o, ne npecocroos-
wezo nexkomopozo opdunana 0, cywecmsyiom muoocecmea Al C A,
B! C B u omobpasicenus he, npuiem SonoiHAI0OMEA caedyoujue ymeep-
orcoenua:
1) das moboz0 o < 0 omobpasicenue hy AAAEMCA B3AUMHO 00HO-
SHAUYHBLM ¢ 0baacmvio onpedeaenus AL u obaacmvio snavenud Bl ;
2) dast amobbix 0pounanos 3 < a < 0 umeem Ay C Al u Bjy C By;
3) Ay =A, B,=D.

Ecm gokazkeMm runoresy mHAyKINN, TO hy, 09eBUIHO, OyIeT MCKOMBIM
0TOOparKEHMEM.



11.12.2. baza naaykiun

A B
[To yenosuio |A| < | B[, mosToMy cymiecTByeT B3anMHO O HO3HATHASI
bysukmus f: A — B.
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Ay = A\g(B),
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Ay = A\g(B), Bi= B\[f(A),




11.12.2. baza naayKIun

B
A, L

Ay = A\g(B), Bi= B\[f(A),

A B

Ecimn Ay = (0, To nonozxum h = g~ L.



11.12.2. baza naayKIun

B
A, L

Ay = A\g(B), Bi= B\[f(A),

A B

Ecmu By = (), o nonoxum h = f.



11.12.2. baza naayKIun

B
A, L

Ay = A\g(B), B = B\f(4),

A B

3HauUT, MOZKHO cunTarh, uro Ay £ 0 u By # .



11.12.2. baza naayKIun

Ay

I

f(Ar)
Ay = A\g(B),

By = B\ f(A),



11.12.2. baza naayKIun

>

, Bi=B\f(4),



11.12.2. baza naayKIun

1

A ><
Al
L(Bl

)

>

f(Ar)

Ay =A\g(B), By = B\f(4),
All — Al U g(B1>7



11.12.2. baza naayKIun

1

A ><
Al
L(Bl

)

>

B

Ay = A\g(B), B

All — Al U g(B1>7

1= B\f(A),

Bi — Bl Uf(A1>7



11.12.2. baza naayKIun

Al B{

Al
9(B1) f(Alz

Ay = A\g(B), By = B\f(4),
Al =A1Ug(By), B =DBiU f(A),

hia) = { fla) ecmn a € A,




11.12.2. baza naayKIun

Ay B

= A\g(B), Bi= B\f(4),
A’ A1Ug(By), Bj=BiU f(A),

f() ecu a € Ay,
o= {5

eciin  a € g(By).




11.12.2. baza naaykiun

>

/

Pl A = Ag(B), B = B\f(A),
(

A/1 :A1Ug 1), Bi :BlLJf(Al),
hy(a) { fEclL) ecin  a € Ay,

g (a) ecim a€ g(B).
OyHKINA by ABISETCS B3ANMIO OJIHO-
3HAYHBIM OTOOpaXKeH!eM ¢ 06J1aCThIO
onpejesienusi A| u 0bacThio J10MyCTH-
MbIX 3HadeHui Bj.



11.12.3. HenpeaeabHblii m1ar mHAYKIAN
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JesieH, riae o — 1 — rakoii opaunHat, uto a = (a — 1) U{a — 1},



11.12.3. HenpeaeabHblii m1ar mHAYKIAN
[lycts @ — HenpeieJIbHbIA OPAMHAJ, TO €CTh OPANHAJ (¢ — 1 OIIpe-
JesieH, riae o — 1 — rakoii opaunHat, uto a = (a — 1) U{a — 1},
upivu cioBamu, Jijid OpJIMHAJIA (¢ CYIIECTBYET HauOOJILITUI Opam-
HaJl @ — 1 U3 BcexX OPJ/IMHAJIOB, MEHLIINX (.



11.12.3. HenpeaeabHblii m1ar mHAYKIAN

B

I

[lycts  pa moboro  opjaumHaJga
B < (a — 1) yzKe MOCTPOEHBI MHOKECTBA

5 Bj n B3anMHO OJIHO3ZHAYHbBIE
orobpazkenusi hz ¢ 00JACTBIO OIIpe-
JIeJICHUS A’ﬁ u  00J1aCThI0  3HAYCHUI

5, UpUYeM JIjig JIOObIX Op/IMHAJIOB
v < B <anveem AL C Ay u Bl C Bj,
npudem A, | #0u B, | # 0.
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>

9(B1)
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Ay
9(B1)

R

I

By

f(Ar)

Ao=A\ (4, ,Ug(B\B,_,)),



11.12.3. HenpeaeabHblii m1ar mHAYKIAN

P

= A\ (A,_,Ug (B\B,_
= B\ (B, U f (A\A]

1))

1))



11.12.3. HenpeaeabHblii m1ar mHAYKIAN

Ai>< B
>

9(B1)

ho-1(a) ecm a € Al

a—1»

hiz) —
Ecin A, = 0, To (@) { g '(a) ecm a€ g(B,).
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Ai>< B
>

9(B1)

| ha—i(a) ecm a € A,
Mz) = { fla) ecin a € A,



11.12.3. HenpeaeabHblii m1ar mHAYKIAN

Ay
9(B1)

R

3HAYNT, MOXKHO cUUTaTh, 4T0 Ay # O u By # 0.
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m>< B,

Ay

g(B)| | > |f(4) Ao
B, Ba =

JA&—l >
L
\

\
/

= A\ (A, ,Ug(B\B, ),
B\ (B, U f(A\A,_,)),
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Ay
9(B1)

P

/
Ba—l

S
>

\
/

B

flA) A=
B, =

B,

f(Aq)

A\ (A,_,Ug (B\B,_
B\ (B, U f (A\A,

1))

1))
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~ Q>< Bl

A
gB)| | >=]|f(A) Aa
Bl bo =

JA&—l >
L
Al
<

\
/

= A\ (A, ,Ug(B\B, ),
B\ (B, U f(A\A,_,)),
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~

Ay

9(B1)

P

>
B/

S
>

\
/

flA) A=

(0%
/
(07

=

A\ (Al,_,Ug (B\B,_
=B\ (B, ;U [ (A\A4,_
= Al JUALUg(B,),

1))
1)



11.12.3. HenpeaeabHblii m1ar mHAYKIAN
% N

~

Ay
9(B1)

P

>
B/

S
>

\
/

A

Oé
/
(07

\( 1U9<B\B
\(B’ U f(A\A,
Al JUA,Ug(B,),

1))
1)



11.12.3. HenpeaeabHblii m1ar mHAYKIAN
% N

~

Ay
9(B1)

P

>
B/

S
>

\
/

Aq = A\ (4, (B\B )
B, =B\ (B, U (A\4]_)),
Al = A 1UA Ug(B.),
B, = B(/x—1UB Uf( a)

o

o



11.12.3. HenpeaeabHblii m1ar mHAYKIAN
% N

A, >< B

g(By)| | =1 |f(A)]  Aa=A\(A,_,Ug(B\B,)),

B = B\ (B’ LU (ANALLY)),
A, = A, 1 UALUg(Ba),
B, =B, 1UB,U f(Ad),

Abor >
D ho-1(a) ecm a€ Al 4,
| A B, B hola) = fE?) ecin a € A,,
Al >< g (a)

St

Q

\
/

eciin  a € g(By,).




11.12.3. HenpeaeabHblii m1ar mHAYKIAN

R

Ay
9(B1)

I

Aa = A\ (A/oz—l Ug (B\B&—l)) ;
B, = B\ (B, U (404]_)
A/a - A,a—l UA, U Q(B@),
Bl =B/ ,UB,U f(A,),

ho-1(a) ecmn a€ Al 4,
hola) =< fla) ectn a € Ay,

g l(a) ecmn a€ g(B,).
Oyukiusg  h,  sgBIsieTcss  B3aWMHO
O/THO3HAYHBIM  OTOOpPaYXKEHUEM  C
obstacthio onpeenennss Al u 06/1acTbIO

9] /
HJOIMNYCTUMbBIX SHAYCHNU Ba .
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[Tycts o — mipeiesibubIil OpuHad, To ectb a = |J .
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NupiMu cyioBaMu, el OPANHAJ v — NPeJeIbHBI, TO JIst 00010

Takoro opaunasa 3, aro § < a (1o ectb [ € ) CyIIecTByeT Takoil op-
JAuHAaJ 7y, 910 3 < v < « (T0 ecTh § € v € ).
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[Tycts o — mipeiesibubIil OpuHad, To ectb a = |J .
<«
NupiMu cyioBaMu, el OPANHAJ v — NPeJeIbHBI, TO JIst 00010

Takoro opaunasa 3, aro § < a (1o ectb [ € ) CyIIecTByeT Takoil op-
JAuHAaJ 7y, 910 3 < v < « (T0 ecTh § € v € ).
[Tosoxxum AL = |J A,

<o



11.12.4. IIpenenbublii niar NHIYKINA

[Tycts o — mipeiesibubIil OpuHad, To ectb a = |J .
<«
NupiMu cyioBaMu, el OPANHAJ v — NPeJeIbHBI, TO JIst 00010

Takoro opaunasa 3, aro § < a (1o ectb [ € ) CyIIecTByeT Takoil op-
JAuHAaJ 7y, 910 3 < v < « (T0 ecTh § € v € ).
[Tosmoxum AL = |J A, Bl = ﬁU By,
<«
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[Tycts o — mipeiesibubIil OpuHad, To ectb a = |J .
<«

MNHbIMI clioBaMU, €I OPAMHAJ (¢ — IHPeJIesbHbIH, TO JId JH060r0
Takoro opaunasa 3, aro § < a (1o ectb [ € ) CyIIecTByeT Takoil op-
JAuHAaJ 7y, 910 3 < v < « (T0 ecTh § € v € ).
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<«
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ha(z) = hg(x), e B — naumenninuii Taxkoit opjunai, uro x € Aj.



11.12.4. IIpenenbublii niar NHIYKINA

[Tycts o — mipeiesibubIil OpuHad, To ectb a = |J .
<«

MNHbIMI clioBaMU, €I OPAMHAJ (¢ — IHPeJIesbHbIH, TO JId JH060r0
Takoro opaunasa 3, aro § < a (1o ectb [ € ) CyIIecTByeT Takoil op-
JAuHAaJ 7y, 910 3 < v < « (T0 ecTh § € v € ).

[Tomoxxum AL = |J A, B, = | Bj,

<«

<
ha(z) = hg(x), e B — naumenninuii Taxkoit opjunai, uro x € Aj.

Oueu o, uro Habop Al 1 B!, hy YIOBIETBOPSIET THIIOTE3€ UHLY KU,
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B camowm jiente, ecsin jijist HEKOTOPOT'O Ta-
KOro OpJinHasa a, 910 « > |A| nMeem
Ay # A, TO MOXKHO BBIOPATH JIJIsl KarK 10~
ro 3 < a 1o sjementy ag 13 Agi1\Ag.
Torga nomvmnoxecrso {ag | B < a} us
A umeer GOJIBIIYIO MOIIHOCTD, deM |A|.
D70, OYEBHJIHO, HEBO3MOXKHO, TaK Kak
HCTIOJB3YST  OTPEJICCHIE, JIETKO TOKa-
3aTh, 9TO MOUHOCTG TTIOJIMHOYKECTBA He
IIPEBOCXOJIUT MOIITHOCTH HCXOJHOTO MHO-
JKECTBA.
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ro 3 < a 1o sjementy ag 13 Agi1\Ag.
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A umeer GOJIBIIYIO MOIIHOCTD, deM |A|.
D70, OYEBHJIHO, HEBO3MOXKHO, TaK Kak
HCTIOJB3YST  OTPEJICCHIE, JIETKO TOKa-
3aTh, 9TO MOUHOCTG TTIOJIMHOYKECTBA He
IIPEBOCXOJIUT MOIITHOCTH HCXOJHOTO MHO-
JKECTBA.
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I11. Teopema o0 npoTUBOPEYNBOCTU KAHTOPOBCKOII «Ha-
VBHOW» TE€OPUN MHOXKECTB

Teopema 8. Kanmoposckas «naunasy meopus MHOHCECTE NPOMUBO-
PEYUBA.

JokazareabcTBO. [lycThb ¥ — MHOXKECTBO BCEX MHOXKECTB. Torna
Y evy.

Hazosem mHOXKecTBO co cBoiictBoM M € M «HeoOBITHBIMY, & MHOXKe-
cTBO €O cBoficTBOM M & M — «OOBIMHBIMS.
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VBHOW» TE€OPUN MHOXKECTB

Teopema 8. Kanmoposckas «naunasy meopus MHOHCECTE NPOMUBO-
PEYUBA.
HHokazarenbctBo. M € M — «neobbranoes, M & M — «00ObIaHOE>.
O6o3HaunM depe3 K MHOXKECTBO BCeX «OOBIMHBIX» MHOXKECTB (HE SIB-
JIATOTIUXCST «HEOOBITHBIMI ):
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VBHOW» TE€OPUN MHOXKECTB

Teopema 8. Kanmoposckas «naunasy meopus MHOHCECTE NPOMUBO-
PEYUBA.
HHokazarenbctBo. M € M — «neobbranoes, M & M — «00ObIaHOE>.

K:{XXgéX}.

KaxkoBo K — «00bIYHOE» MM «HEOOLIYHOEY !



I11. Teopema o0 npoTUBOPEYNBOCTU KAHTOPOBCKOII «Ha-
VBHOW» TE€OPUN MHOXKECTB

Teopema 8. Kanmoposckas «nausnass meopus MHOACECTE NPOMUBO-

PEYUBA.
HHokazarenbctBo. M € M — «neobbranoes, M & M — «00ObIaHOE>.

K:{XXgéX}.

1) Ilycte K — «00bI1HOE» MHOYXKECTBO:
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VBHOW» TE€OPUN MHOXKECTB

Teopema 8. Kanmoposckas «naunasy meopus MHOHCECTE NPOMUBO-
PEYUBA.
HHokazarenbctBo. M € M — «neobbranoes, M & M — «00ObIaHOE>.

K:{XXgéX}.
1)K¢K:{XX¢X}

Hnsa X = K BwIoNHAeTCs XapaKTepUCTHIECKOe CBOMCTBO M3 Ollpee-
JIenns MHOYKecTBa K .
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Teopema 8. Kanmoposckas «naunasy meopus MHOHCECTE NPOMUBO-
PEYUBA.
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Teopema 8. Kanmoposckas «nausnass meopus MHOACECTE NPOMUBO-

PEYUBA.
HHokazarenbctBo. M € M — «neobbranoes, M & M — «00ObIaHOE>.
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) K¢ K= {XX ¢ X} = K € K, uporusopeune.

K¢K
2) Ocraercst paccMOTpeTh cydail, korjga K — «HeoOBITHOEe» MHOMKECTBO.
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PEYUBA.
HHokazarenbctBo. M € M — «neobbranoes, M & M — «00ObIaHOE>.
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) K¢ K= {XX ¢ X} = K € K, uporusopeune.

mKeK_{X;?}}
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Teopema 8. Kanmoposckas «nausnass meopus MHOACECTE NPOMUBO-

PEYUBA.
HHokazarenbctBo. M € M — «neobbranoes, M & M — «00ObIaHOE>.

K:{X;¥¢X}

) K¢ K= {XX ¢ X} = K € K, uporusopeune.
K¢K
%KEK:{XX¢X}$

B xapaKTepncTuiecKOM CBONCTBE U3 OIpejiesiennsd MHOXKecTBa K 110-
noxum X = K.
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VBHOW» TE€OPUN MHOXKECTB

Teopema 8. Kanmoposckas «nausnass meopus MHOACECTE NPOMUBO-

PEYUBA.
HHokazarenbctBo. M € M — «neobbranoes, M & M — «00ObIaHOE>.

K:{XXgéX}.

Brinosinsiercst XapakT.
1) K¢ K =  cpoiictBo jyis K = K € K, muporusopetne.

2)Ke K= {X ‘ X ¢ X} = K ¢ K, muporusopeune.
IX X=K



I11. Teopema o0 npoTUBOPEYNBOCTU KAHTOPOBCKOII «Ha-
VBHOW» TE€OPUN MHOXKECTB

Teopema 8. Kanmoposckas «nausnass meopus MHOACECTE NPOMUBO-

PEYUBA.
HHokazarenbctBo. M € M — «neobbranoes, M & M — «00ObIaHOE>.

K:{Xxgx}.

Brinosnsierest Xapakr.
1) K¢ K =  croiicteo iia K = K € K, uporusopeune.

T.x. 11a Becex 9J1-1oB 3 K
2) K € K = Bbinosasercs xapakT.ce-Bo = K ¢ K, nporusopedne.

Teopema nmokazamna.
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e-mail: melnikov@k66.ru, melnikov@r66.ru

caiiter: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepuyThca K cnucKy npe3eHTanmii?
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