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AnHoramusa. OTKPBLITHI € CO3JaHHEM OOLIUX

TEOPHUH cJIeayIouue IBJICHUA U CYIIIHOCTH:

1) sdABJIeHHME OCMBICJICHHOM AaJIredpanvyecKou
CJIAraeMoCTH PA3HOPOAHBIX KOJIHUYECTB;

2) 9dABJIeHHE OCMBICJICHHOU aJjredopamyeckon
CJIAraeMoCTH PA3HOPOJIHBIX IIPEIMETOB;

3) siBJleHHEe M CYIIHOCTb JIBAXKIAbl YaCTHOCTH
KJIACCHYECKOIr0 YAaCTHOIO [eJICHUS HAa pPaBHbIE
YacTH €O B3STHEM B HUTOI MPUXOASALIETrOCs
TOJIBKO HA OJIHY YACTh (HA ¢AUHMIY JACJTUTE]IA);
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4) sdABJIeHMEe HApPYIUEHUHA BCeoOIero

3aKOHA  COXPAaHEHHUH  KJIACCHYECKUM
YACTHBLIM JIeJIECHHEM HAa paBHbIe 4YacTH
[PHA OTJITHYHOM OT eIMHHUIIbI e IuTeIe;
S) 9dABJeHHE M CYIHHOCTh TPHKIbI
YACTHOCTH KJACCHYECKOI0 YACTHOIO
HeJIeHUS HA 1eJ10€ YMCJI0 PABHbIX LeJbIX
YacTen ¢ 0CTATKOM.
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N300peTeHbl ¢ CO3AaHMEM OOLIMX TEOPUH CieayIoIue

ajireOpanyeckue aeicTBUA:

1) coOarogariiee BCeOOMIMHA 3aKOH COXPaHEHUS
aJIbTEPHATHUBHOE O00lee aejieHHMe HAa MOryiuue ObITh
PA3JIMYHBIMH MPOM3BOJIbHBIE YaCTH C 0000HIeHHEM
KJIACCUYECKOr0 YACTHOIO JAeJICHUS HA PAaBHbIE YaCTH;

2) coOawaawinee BCEOOIUM 3aKOH COXPaHEHUA
aJIbTEPHATHUBHOE 00I1Iee JdeJIeHHEe Ha MOoryiue ObITh
Pa3JIMYHbIMH IPOU3BOJIbHbIE 0TYACTH O00YCJOBJICEHHBIE
JacTh ¢ 00001eHHeM KJIACCHYECKOr0 YaCTHOIO
JeJIEHUS HA PaBHbIE YACTU ¢ OCTATKOM;
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3) aareopamveckoe o0ObeaMHEHHE KAaK

AHAJIOT T€OPETHKO-MHOKECTBEHHOI' 0
00beAMHEHUS JONMOJHUTEIbHO K CJI0KEHHIO;
4) aareoOpamveckoe HAJIUYHOE BbIYUTAHHE
KaK AHAJIOT TAK0IIero TEOPETUKO-
MHOKECTBEHHYI0)  Pa3HOCTh  TEOPETHKO-
MHOKE€CTBEHHOI'0 BbIYMTAHUSA
NOIOJHUTEJNbHO K BbIYUTAHUIO;
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5) aaredOpanyeckoe HOPMAJIbHOE BbHIYMTAHUE KAK

AHAJIOI JaIIero TeOPEeTHUKO-MHOKEeCTBEHHYIO
CUMMETPHYECKYIO Pa3HOCTh TEOPETUKO-
MHOKECTBEHHOI'0 CHMMETPHYECKOI0 BbIYUTAHUS
TOIMOJTHUTEJIbHO K BHIYMTAHHUIO;

6) ajareOpamyeckoe IepeceYeHHe KaK aHAJOr
TEOPETHKO-MHOKECTBEHHOI' 0 lepeceyeHus

AOMOJIHUTEJIBbHO K YMHOKE€HUIO.
OTKpPBITHI U M300peTeHbl ¢ CO3AAaHUEM OOIIUX TEeOPHUH
o0I11ee 1eCTBUE U CHMMETPUYECKOe 00I1ee JeliCTBHE.
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KirouyeBbie  ¢JoBa: MaTeMaTHMKa, OIEpaH],

aJireOpamyeckoe WM TEOPETUKO-MHOKECTBEHHOe
NefcTBHE, CJ0KEeHHE, O00beJUMHEHHE, HAJTHUYHOEe
WJIA HOPMAJIbHOE€ BbIYMTAHHE, CHMMETPHYECKAS
Pa3HOCTD, YMHOKEHHE, nepecedyeHue,
OCMBICJICHHAsA  ajireopamyeckasi ¢JaraeMocThb
PA3HOPOAHBIX  KOJHMYECTB H  I[PeaAMeToB,
OTKpPbITHE SIBJEHHUS HAPYyUIEeHMS BCeOoOIIero
3aKOHA COXPaHEHMSl, KJIACCHYECKOe YaCTHOE
JeJIeHHe Ha PaBHble YacTH C  OCTATKOM,
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NOMOJHUTEIbHOE AJIbTEPHATUBHOE oO0LIEe

AeJICHME HA  NPOU3BOJBbHBIC  OTYACTH
00YCJIOBJICHHBIE YaCTH, TOYHAHA BepPXHAA
rpaHb, MAKCUMYM, TOYHAsA HM)KHSAS I'DPaHb,
MUHUMYM, 0CCKOHEYHOCTD,
cuMMeTpHuYeckoe ooiee aercreue. Y /1K 51
Mrwonxen: U3gareascTBo BcemupHon

Axagemun HayK «Ko/uteruym», 1964, 1969,
2020
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THE DISCOVERIES, INVENTIONS AND GENERAL THEORIES OF

PHENOMENA, ESSENCES, GENERAL AND ALGEBRAIC
HETEROGENEOUS OPERATIONS WITH QUANTITATIVELY
GENERALIZING SET-THEORETIC OPERATIONS AND DIVISION
INTO ARBITRARY PARTS FOR THE FIRST TIME ACCORDING TO
THE UNIVERSAL CONSERVATION LAW
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Abstract. The following phenomena and essences

have been discovered with creating general
theories:

1) the phenomenon of a meaningful algebraic
summability of dissimilar quantities;

2) the phenomenon of a meaningful algebraic
summability of dissimilar objects;

3) the phenomenon and the essence of the double

partiality of the classical partial division into equal
parts with taking one part only into the total result;
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4) the phenomenon of the universal conservation law

violation by the classical partial division into equal parts
with a divisor different from unit;

S) the phenomenon and the essence of the threefold
partiality of the classical partial division into an integer
number of equal whole parts with a remainder.

The following algebraic operations have been invented
with creating general theories:

1) an alternative general division into arbitrary parts
that can be different, satisfying the wuniversal

conservation law, with a generalization of the classical
partial division into equal parts;
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2) an alternative general division into arbitrary

partly conditioned parts that can be different,
satisfying the universal conservation law, with a
seneralization of the classical partial division into
equal parts with a remainder;

3) algebraic union as an analogue of set-theoretic
union additionally to addition;

4) algebraic available subtraction as an analogue
of set-theoretic subtraction giving set-theoretic
difference additionally to subtraction;
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5) algebraic normal subtraction as an analogue of

set-theoretic symmetric subtraction giving set-
theoretic symmetric difference additionally to
subtraction;

6) algebraic intersection as an analogue of set-
theoretic intersection additionally to
multiplication.

General operation and symmetric general
operation have been discovered and invented with
creating general theories.
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Keywords: mathematics, operand, algebraic

or set-theoretic operation, addition, union,
available or normal subtraction, symmetric
difference,  multiplication, intersection,
meaningful algebraic summability of
dissimilar quantities and objects, universal
conservation law violation phenomenon
discovery, classical partial division into
equal parts with remainder, additional
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alternative general division into partly

conditioned arbitrary parts, least upper
bound, maximum, greatest lower bound,
minimum, infinity, symmetric general
operation. UDC 51
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OI'J/IABJIEHHUE

IlpeaucioBue

BBenenue

1. O0mast Teopusi aJIbTEPHATUBHBIX HOBBIX J1€CTBUHA

2. OTKpbITHE U 001 TEOPHUS SIBJEHUS OCMbICJICHHOMN
ajreopamvecko CJIaraeMocTu Pa3HOPOIHBIX
KOJUY€ECTB

3. OTKkpbITHE U 00LIAS TEOPUA ABJICHUA OCMBICICHHOH
aJIreOpanvyecKkom ¢JIaraeMoCTH Pa3sHOPOAHBIX NpeaMeTOB
4. OTKpbITHE U 00IIAST TEOPHUS ABJECHUS U CYIIHOCTH
ABAKIAbI YACTHOCTH KJIACCHYECKOI0 YACTHOIO JeJIeHMA
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HAa PABHBLIC YaACTH CO B3iTHCM B HUTOI' IPUXOAALICTOCH

TOJILKO HA OIHY YaCTh (HA ¢AMHUILY JeJTUTEJIs)
S. OTKpbITHEe U 00IIAA TEOpPHUS SIBJCHUS HAPYUICHUS
BCEeOOIIEro  3aKOHA  COXPaHEHHS  KJIACCHYECKHM

YAaCTHbBIM /ICJICHHUCM HA paBHbIe qactTu le/l OTIMYHOM
OT eJUHHUILI IeJIUTeJIe

6. OTkpbITHE U 00IIAA TEOPUH SABJCHUS M CYUIHOCTH
TPUAKIAbI YACTHOCTH KJIACCHYECKOI0 YACTHOIO JIeJIeHUs
HA 1eJI0€ YMCJI0 PABHBIX HEJbIX YACTEH € 0CTATKOM

7. H3o00perenue u o0masg TeOpHUS COOJMIOIAIOLIETO
BCeOOINMM 3aKOH COXpPaHEHHMH  AJbTEPHATHBHOIO
o01ero aejieHMss Ha MOryiue OBbITh Pa3sInYHbIMHA
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IPOU3BOJIbHbIE YACTH € 0000IIEHHMEM KJIACCHYECKOIro

YACTHOIO JIeJIEHUS HA PAaBHbIE YACTH
8. M3o0perenue u o0masgs Teopust COOJMIOIAIOLIETO
BCeOOINMM 3aKOH COXpPaHEHHMH  AJbTEPHATHBHOIO
o0lIero aejJeHusi Ha MOryimue OBbITH Pa3JIUIHBIMHU
[POU3BOJIbHbIE OTYACTH OOYCJOBJEHHbIE 4YacTH C
00001IeHHUEM KJIACCHYECKOIr0 4YaCTHOI0 [JdeJICHUSI HAa
PaBHbIE YACTH C OCTATKOM

9. M300perenre m o0mIass TeopuUsl AaJredpamdecKoro
00beIUHEHHUS] KaK AHAJIOTra TEOPETUKO-

MHOZKCCTBCHHOI'O Oﬁ’bEIH/IHeHI/IH JOIMIOJTHUTCJIBHO K
CJIA0’KCHUIO
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10. HM300peTreHHe U 00mIas TeopHUs AJreOPanYecKOro

HAJIMYHOI0 BbIYMTAHHUS KAaK AaHAJora Jaruero
TEOPETUKO-MHOKECTBEHHYI)  Pa3HOCTb  TEOPETHKO-
MHOKECTBEHHOI'0  BbIYMTAHMA  JONOJHHUTEJbLHO K
BbIYUTAHUIO

11. M300peTeHne U 0o0mIasi TeOpHUsl AJIreOpPanvYecKOro
HOPMAJILHOI0 BbIYUTAHUSA KAaK aHajJora Jarwuero
TEOPETUKO-MHOKECTBEHHYIO CUMMETPHYECKYIO
Pa3HOCTDb TEOPETUKO-MHOKECTBEHHOI' 0
CUMMETPUYECKOI0 BbIYHTAHMA [IONOJHHUTEJBHO K
BbIYUTAHUIO
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12. N3o0pereHue 7| oo as Teopu
aJreOpaMvyeckoro mnepeceyeHuss Kak aHajora
TEOPETUKO-MHOKECTBEHHOI' 0 epeceyeHus

TONMOJHUTEIbHO K YMHOKECHHUIO

13. OTKpbITHE, M300peTeHHEe M 00IHast Teopud
001Iero AencTBUs

14. OTKpbITHE, M300peTeHHEe M 00Iast Teopud
CUMMETPHUYECKOro o0uero aemcreus
3ak/IroYeHue

buoauorpagusn
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INPEANCJIOBUE
JT0 4YeTBEéprTas CcOOCTBeHHAsds Hay4dyHas paodora,
IOJTHOCTBH IO CAMOCTOSITEJIbHO 3aJyMaHHas,

IMOATrOTOBJICHHAS, 3aBEPINCHHAS M OCYINEeCTBJICHHAA
[epBOHAYAJABLHO B 12-j1eTHeM Bo3pacTe B 1964 roay nmoj

HazBanneM «OTKpbITHE HABJICHHN PA3HOPOIHOH
aJireOpaM4eckod CJaraeMoCcTd M HapyUICHUS
3aKOHA COXPAaHEHHMS YACTHBIM JI€JIECHUEM H
H300peTeHUE 3aKOHHLIX O00lIero JejileHUsl Ha
JIOOBbIE YaCTH MU O00IIero aejJeHHuss Ha J10blie
YJaCTH C OCTATKOM.
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B 17-nerHem Bo3pacte B 1969 roay BbIMIpsblilna

00JIACTHBIX OJIMMIIMAJ 10 BCEeM IpeaMeraM U TPETbUX
MecT Ha BceykpamHckon u  BcecorwsHon
OJIMMIIMAAAX II0 MaTeMaTuke M OKOHYAHMSA
(ODU3MKO-MATEMATHYCCKOI0 CIICIHAJIBHOI0 KJacca

OyaymMx rHMHA3MHU U JHIEesa ¢ 30J10TOH MeJaJIbIo,
OJHOM M3 JABYX B O0JJACTHOM IIEHTpe, BO BTOPOM
OCYyIleCTBJIEHHM HAay4dHasi padoTa moJyumJjia Ha3BaHHe

«OTKpBITHE ABJICHUM PA3HOPOIHOM
aJIreOpamvecKou CJaraeMoCcTd M HapyUICHUS
3aKOHA COXPAHEHHUS YACTHBIM JIeJICHHEM U



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

ITPONU3BOJIBHBIE YACTMU BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMUMS 24/283
H300peTeHre 3aKOHHOI0 o00Iero aejleHdus Ha

JI0bIe YacTH (C OCTATKOM) M ajiredpam4ecKux
AHAJIOTOB TEOPETHUKO-MHOKECTBEHHBIX CeHCTBUH
C 00IUMH TEOPUSAMHU YIJIyOJEHHOIO
OCMBICJICHUA, 00001IeHU A /| pPa3sBUTHUSA
MATEMATHYECKHX neiCcTBUM CJIOKCHUS,
BbIYUTAHUS, YMHOKEHUA U JeJICHUNA».

Tperne U3IaHUE HACTOAIIEH HAYYHOU
MOHOIrpaguu MOCjaea0BaJ0 4Yepe3 56 Jer mocje
IIEPBOI0 OCYIIECTBJICHUA.



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IPOM3BO.ILHBIE YACTH BIIEPBBIE [10 BCEOBIIEMY 3AKOHY COXPAHEHWS 25/283
BBEJIEHHUE

MareMaTuKa SBJIAECTCA HE TOJBKO «IAPpUIEd HAYK» 110
I'ayccy, HO 1 BCeOOIIMM AZBIKOM HAYKH B IE€JIOM.
BeandecTrBeHHOE 3JaHHE KJIACCHYECKON MATEMATHKH C
OTKPbITHEM IMapPagoKCcoB OeckoHeyHOro IanmiaeeM wu
boJbIIaHO 3MKAETCHA HA Teopuu MHOkecTB KaHTOopa M
HA TEOPUHU [ACHCTBUTEJbHBIX YMCeJ C U300peTeHueM M
OCMbICJICHHEM IOJIOKHUTEJbHBIX IeJbIX, JAPOOHBIX,
HPPANMOHAJIBHBIX, OTPHIATEJBHBIX YHCEJI U HYJA H
NEMCTBUA HAJA HHMH C OTKPbBITHEM HX IJAaBHBIX
CBOMCTB.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 26/283
Cpean apyrux OCHOBONIOJIATAKIINX M300peTeHHH —

CHUCTEMbl KOOPAMHAT, HAYHHAA ¢ [AE€KApPTOBLIX, H
MHUMBbIE YHCJIA U JEUCTBUA HA HUMMU.
Kiaccuyeckass MaTeMaTuKa, HAYMHAdA CO CBOMX OCHOB,

AIBHO HCAOCTATOYHA I MUPONOHUMAHMA U PCIICHUA
MHOI'UX BUJ0B HACYIIIHBIX 3aJ1a4 KU3HU, HAYKH U TCXHUKHU.

B 12 Jjger aBTOp OTKPLLI CleAyHOINUE SBJICHHUA U

CYIIHOCTH:
1) SIBJICHH € OCMBICJICHHOM ajreoOpamyeckou
CJIAraeMoOCTH PA3HOPOAHBIX KOJIUYECTB;

2) sIBJICHH € OCMBICJICHHOM ajreOpamyeckou

CJIaraeMoOCTH PA3HOPOJAHBIX NPEIAMETOB;




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INTPONU3BOJIBHBIE YACTMU BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMUMS 27/283
3) siBJleHHEe M CYIIHOCTb JIBAXKIAbl YaCTHOCTH

KJIACCHYECKOr0 YaCTHOI0 [eJeHHUs Ha pPaBHbIE
YaCTH CO B3SITHEM B HUTOI NPHUXOASIIIErOCs

TOJIBKO HA OJIHY YACTh (HA ¢AUHMIY JACJTUTE]IA);

4) siBJIeHUE HAPYUIEHUA BCEOOIEro 3aKOHA COXPaHEHUA
KJIACCUYECKUM YACTHBIM [eJCHHEM Ha PABHbLIEC YaCTH
[PH OTJTHYHOM OT €AMHHUIBI JIeJIUTEeIE;

S5) s#ABJeHMEe M CYHIHOCTL TPHXKABI YAaCTHOCTH
KJIACCHYECKOr0 4YACTHOI0 [ICJCHHUA HAa IeJ0e YHUCJI0
PABHBIX IEJABIX YACTEH C OCTATKOM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUWS 28/283
B 12 jger aBTOp H300péa cieaywinue ajredpandyeckKue

NEeMCTBUS:

1) coOarogariiee BCeOOMIMHA 3aKOH COXPaHEHUS
aJIbTEPHATHUBHOE O00lee aejieHHMe HAa MOryiuue ObITh
PA3JIMYHBIMH MPOM3BOJIbHBIE YaCTH C 0000HIeHHEM
KJIACCHYECKOI0 YaCTHOIO JeJICHHUS;

2) coOawaawinee BCEOOIUM 3aKOH COXPaHEHUA
aJIbTEPHATHUBHOE 00I1Iee JdeJIeHHEe Ha MOoryiue ObITh
Pa3JIMYHbIMH IPOU3BOJIbHbIE 0TYACTH O00YCJOBJICEHHBIE
JacTh ¢ 00001eHHeM KJIACCHYECKOr0 YaCTHOIO
JHeJIEHUA C OCTATKOM.



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INTPONU3BOJIBHBIE YACTMU BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMUMS 29/283
B 17 Jaer aBrop co3xaad o0mue TeopUH

VIJAYOJIEHHOI0 OCMBICJICHUSA, O00001eHusA H
PA3BUTHUA MATEMATHYCCKUX ACUCTBUH CJI0KCHHUS,
BbIYMTAHUS, YMHOKEHMS M  JIeJIeHHudA ¢
TOMOJTHUTEIbHbIMU ajredOpan4ecKuMHu
aHAJIOraMu TEOPEeTHKO-MHOKECTBEHHbIX
NEeUCTBUU:

3) aareoOpamyeckoe O0ObeJUHEHHME KAK aHAJOr
TEOPEeTUKO-MHOKECTBEHHOI' 0 00beIUHEHU S
TOMOJHUTEJIbHO K CJI0KCHUIO;



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTHU BIHEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUA 30/283
4) aaredpamyeckoe HAJIMYHOE BBIYMTAHUE KaK

AHAJIOT JAIIero TeOPETUKO-MHOKECTBCHHYIO
Pa3HOCTD TEOPETUKO-MHOKECTBEHHOI' 0
BbIYUTAHUSA JONMOJHUTEIbHO K BBIYUTAHUIO;

5) aaredOpanyeckoe HOPMAJIbHOE BbHIYMTAHUE KAK
AHAJIOT JAIIero TeOPETUKO-MHOKECTBCHHYIO
CUMMETPHYECKYIO Pa3HOCTDb TEeOPETHKO-
MHOKECTBEHHOI0 CUMMETPHYECKOr0 BHIYMTAHUS
JTONMOJHUTEIBHO K BBIYMTAHUIO;



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 31/283
6) ajareOpamyeckoe mnepeceyeHHe KakKk aHaJor

TCOPCTUKO-MHOKCCTBCHHOI'O IMCPCCCUCHUS
TOMOJTHUTEJIbHO K YMHOXKECHUIO;

7) 0011€ee nencTBHE;

8) cuMMeTpuUYecKoe o01Iee JelCTBHE.

Takum oO0Opa3oM, aBTOPY HACTOAIIEIO
HAY4YHOro Tpyaa B 12 Jer ObLIM BIIOJIHE
SICHbI  HEKOTOpPbI¢  OCHOBOIIOJArAIOIINE
HPUHINNNAIbHbIE H3BAHLI KJIACCHYECCKOU

MATEMATUKMN.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITUS, U3OBPETEHUS N OBIIIME TEOPUU
SIBJJEHUH, CYIITHOCTEH, OBIIIUX U AJITEBPAMYECKNX HEOJHOPO/JHBIX JEUCTBUI
C KOJIMYECTBEHHBIM OFOBIIIEHUEM MHOKECTBEHHbIX JEMCTBUM U JEJTEHUEM HA
MPOMN3BOJIbHBIE YACTH BIIEPBBIE 1O BCEOBIIIEMY 3AKOHY COXPAHEHUSA 32/283

1. OBIIIAS TEOPUS AJTBTEPHATUBHBIX
HOBBIX JTEUCTBUU

UcTOprYecKH M JIOTHYECKH IEePBUYHLIM
apupMeTHIEeCKMM  JA€HCTBHEM  SIBJISIETCS
CJ0KEHHE MOJOKHUTEIbHBIX MEeJbIX YHCEeJ
KaKk COe€IHMHEHHME BcCeX HX eIUHMUI KakK
yacrTeu.

JTH €JIHHMIBI KaK HAeaJIbHbIe IpPeIMEThbI
BIIOJIHE MOT'YT CYUTATHCS TOKIECTBEHHBIMH.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTHU BIHEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUA 33/283
Boluutanue (y0aBjeHHE) MOJOKUTEJIbHOIO

EeJIOI0  BBIYHUTAEMOI0  HMeeT  CMBICI
N3bATUA U3 YMEHBINIAEMOI0 €ro ¢AUHUI] KaK
JacTed B KOJMUYECTBE BCEX €EIHMHMI] KaK
YaCTed BBLIYHUTAECMOI0 M ONPEAEJAACTCHA KaAK
AeUCTBUE, o0paTHoe HPUOABJIEHUIO
(CJ0KE€HHUI0) BBLIYUTAEMOI0 K PAa3HOCTH,
AAK0IIEMY YMEHbIIIAeMOoe.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IMTPON3BOJbHBIE YACTHU BIEPBLIE 10 BCEOBIIEMY 3AKOHY COXPAHEHW S 34/283
YMHOKEHHE [JAaHHOI0 4YHCJIA KaK MHOKHMOI0 HAa

[OJIOKUTEJIbHOE 1eJ0€ YHUCJI0 KAK MHOXKUTEJAb HMMeeT
CMBICJI YMHOKEHHMSI JAHHOI0 YHCJIA HAa  3TO
MOJIOKUTEbHOE IeJI0€ YUCJI0 eIUHULl KAK BCeX PABHbIX
yacTe MHOXKHUTENASA, KAXK/AasA U3 KOTOPbIX YMHOKEHHEM
HA JaHHOE 4YMCJI0 KAaK MHOKMMOE IpeBpaiaercs B
AaHHOE 4YMCJI0. UMEHHO M03TOMY YMHOKEHHE JTAHHOIO
YUCJIA HA MOJOKUTEJIbHOE IEeJI0€¢ YHUCI0 ONpeaeasiercs
KAK CJO0KEHHE ITOr0 IOJOKHMTEJIBHOr0 LeJ0ro 4Yucjaa
OJMHAKOBBIX CJIaraeMblX, KasKa0e U3 KOTOPbIX PaBHO
TAHHOMY YHCJIY.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTHU BIIEPBbBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHMWA 35/283
JleieHne AAHHOIO YMCJA HA MO0JOKHUTEIbHOE Iejaoe

YUCJI0 KAK JAeJUTe]b MUMeeT CMbBICI JAeJeHUS AAHHOIO
YUCJIA HA ITO IMOJOKMTEIbHOE LeJ0e YHMCJI0 PABHBIX
yacTed M 3aTeM B3SITHSI NPUXOAAINEroCs Ha JI00YI0
JUIIb OJAHY M3 J3THUX YacTedl B HUTOI ¢ OCTaBJIEHHEM
IMPUXOASINEroCcsi HA BCe OCTAJbHbIe PAaBHbIE YaCcTH B
CTOPOHE (TAK YTO AJIS BHINOJHEHHUS 3aKOHA COXPAHEHUSA
IpA JeJIeHHH He00X0AUMO H J0CTATOYHO [eJIeHHe

TOJIbKO HA eauHuiy). UMeHHO mM03TOMY JejeHHe JAaHHOI0 YHCIa
HA MOJIOKUTEJIbHOE 1IeJIoe YHCI0 KAK JAeJuTe]b OnpeaeasieTcs
KakK JeiicTBHe, 00paTHOe YMHOKEHHI0O HA 3TO IOJOKUTEJIbHOE

HEC/JI0€ YUCT0 HaCTHOT' 0, JAK0IICMY ACJINUMOC.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTHU BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 36/283
Jlejjene ¢ OCTATKOM (MMEHHO NPUHIMNHAJIBHO

OTJIMYAIOIIeeCHd OT OOBIYHOI'O JAeJeHUA U YPe3BbIYANHO
INMPOKO IPUMEHsAeMoe B apupMeTHKe, ajlaredope, Teopuu
yuceJ M KpUNTorpapuu) mnoJ0KMTEJNbHBIX IeJIbIX
AeJMMOIr0 HAa [eJuTe]db HMeeT CMbIC KPAaTHOIO
BbIUMTAHUA [JEJUTEJAA U3 [JeJUMOr0 Ha3bIBaeMoe
HENOJHbIM YACTHBIM Han0oJIbIIEee BO3MOKHO€
HEeOTPHMIIATECJIbHOE IeJI0e YHUCJI0 Ppa3 Npd  YCJIOBHH
HEOTPHUIIATEJIHLHOCTH MTOIOBOW Pa3HOCTH, HA3bIBACMOU
OCTATKOM (oT NeJIeHU ), qTo PABHOCHUJIHLHO
(3KBHBAJIEHTHO) BbIYMTAHUIO u3 AeJIUMOI0




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

[MPOU3BOJIbHBIE YACTH BIEPBBIE 10 BCEOBIUIEMY 3AKOHY COXPAHEHMS 37/283
NMPpOU3BCACHUA [ACJAUTC/IA HA TAKOC HA3BIBACMOC

HENOJHbIM YACTHBIM Hau0OJblIee BO3MOKHOE
HeOTpULIATEIbHOE LeJI0e YUCJI0, YTO Ha3biBaeMas
0CTATKOM (oT eJICHUS ) PA3HOCTH
HeOTPUUATEJIbHA M CTPOr0 MEHbIe deJuTeJ .
JTa PABHOCHJILHOCTD (3KBHBAJIEHTHOCTD)
OCHOBAaHA, BO-NEPBbLIX, HA NMPUPOAE VMHOKEHHUS
KAK KpPaTHOIr0 CJOKEHMSA M, BO-BTOPbIX, HAa
HpUpoae BbluuTaHuda (YOaBJeHHUs ) KaK AeUCTBUSA,
oOparHOro ciaoxeHurw (npudaBiaenurw). B




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUWSA 38/283
YACTHOM CJIydae HYJEBOIO0 OCTATKA J[eJeHHe C

OCTATKOM Ja€T HUTOr OOBIYHOIO0 aejJeHus 0e3
OCTATKA M HEMNOJHOE YAaCTHOE CTAHOBUTCH
OOBIYHBIM, TO €CThb IOJHBIM, YacTHbIM. B
YACTHOM clydyae  CTpPOroro IpeBbIIICHUS
JCJUTEJIEeM  JeJUMOr0  AeJuMoe  fABJAETCH
OCTATKOM (OT JdeJIEHHsI), a4 HEMOJHO0E€ YACTHOE
CTAHOBUTCH HYVJEBbIM, TaK 4YTO0 J3TH MTOIH

OYeBM/IHbI MMEHHO Cpa3y H JeJieHHMEe C OCTATKOM Ha
aeJie He TpedyeT HUKAKMUX JOMOJHUTEIbHbIX 1eUCTBUM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IMTPON3BOJIbHBIE YACTHU BIEPBBLIE 10 BCEOBIIEMY 3AKOHY COXPAHEHW 39/283
YMHOKEHHE [JAaHHOI0 4YHCJIA KaK MHOKHMOI0 HAa

[OJI0KUTENbHOE HelleJ10€ YHUCI0 KAK MHOKUTEIb MMeeT
CMBICJI YMHOKEHUS JAHHOI0 YMCJA HA paBHOE ILEJIOM
YACTH 3TOr0 HEIEJO0r0 YHUCJIA IeJ0e YHCI0 eAUHHI KAaK
BCEX PAaBHbBIX YacTeH M JONOJHHUTEJIHBHO HA CTPOIo
MEHbINYI0 €IUHHMIbI MOJOKHTEJbHVI0O APOOHYI0O YACTh
ITOr0 HeLeJOr0 YHUCIa, eIUHCTBEHHBIM CIIOCO00OM
IPEeACTABMMYI0 KOHEYHOH MPHU €€ pallMOHAJIbLHOCTH UJIH
0CCKOHEYHON NpPH €€ UPPANMOHAIBLHOCTH CYMMOH TaK
HA3bIBAEMbIX AJUKBOTHBIX [Ap00ed ¢ eJIUHUYHBIMHU
YUCJIUTEIAMHU 7] MOJIOKUTEJIbHBIMU eJbIMU




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUWSA 40/283
3HAMEHATeJAMHA 1o METO1Y DudoHAYYH

[OCJICA0BATEIHLHOI0 BbIJACJICHUA U3 ITOU APOOHOM
YACTH KaXIAbIM Pa3 UMEHHO HAUO0O0JbIIel BO3MOXKHOM
He NpeBbINIAKINEH e€é AJMKBOTHOM ApPOOH, TO €CTh C
HAUMMEHbIIUM BO3MOKHBIM 3HAMEHATEeJIeM. Y MHOKEHHE
MHOKMMOI0 HA MHOXKUTEJIb MMeeT CMbICI CJ0KEHUA
UTOIOB YMHOKEHUS MHOXKHUMOIO HA MeJVI0 YacThb
MHOKHUTEJIS M HA KAKIAYI H3 CJIaralummx JIpoOHYIO
YACTh MHOKHMTEJNS AJUMKBOTHBLIX ApP00edl Kak JeJdeHUus
MHOKMMOIL0 HA IOJO0KUTEJbHbIA LeJdblil 3HAMEHATEJb
ITOU AJTUKBOTHOU APOOMU.




Ph. D. & Dr.uSc. LEV GRIGOREVIC GELIMSON: OTKPbBITHUS, U3OBPETEHUSA 1 OBILIUE TEOPUUA
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTU BIIEPBbBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHMWSA 41/283
JleieHnue JaAHHOI0 YMCJA KaK  JeJMMOr0 Ha

[0JIOKUTEIbHOE HeleJ0e YHUCI0 KAK JeJuTe]b UMeeT
CMBICJI IeJICHUA JAHHOI'0 YHCJIA HA PABHOE LEJI0U YACTH
AeJIUTEd HEOTPULATEIAbHOE IeJI0e YMCJI0 eAUHMI] KaK
BCEX PABHBIX YacTed M HAa MEHbIIYK eIUHHUIbI
OJIOKUTEIbHYI0 JPOOHYI0 YacTh AeJUTE]s, TO €CTh
CMBICJI JIeJICHUA JAaHHOI0 YHMCJIA HA NpeBbILIAKOIIee HA
CAMHMUIY IEJVIO YACTh ACJUTEds KOJHUYECTBO YacTew,
MOCJeAHSAS M3 KOTOPbIX MEHbIIle eIWHHIbI, a BCe
NpeAbIAYIIHE YACTH PABHBI ¢AUHHUIIEC U MMOITOMY MEKIY
CO00H, MPUYEM JTeJIeHHEe HUAET MPAMO MPONOPIHUOHAIBHO




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

ITPOU3BOJIBHBIE YACTMU BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMUMS 42/283
yacrsiM, a B KadecTBe 00mero urora aejJleHus

NPUHUMACTCH UTOT, MPUXOAANIMUACH HA 0HY CIUHUYHYIO
YacThb, He3aBUCUMO OT e€¢ Haau4uudA. IloaTtomy B cay4ae
HYJEBOM IEJ0M YACTH MOJOKHUTECJBLHOI0 [ACJIUTE/Is
AeJIeCHHEe HA Hero npuooperaer CMbICA YMHOKEHUS HA
[peBbIIIAKOIIee ¢AUHUIY O0pallleHUE JeJTUTEeNHA, TO €CTh
HAa oOpallleHHe ero MOJOKHUTEJbHON APOOHOW YaCTH.
HUMeHHO 1mo3TOMY [deJIeHMEe [JAaHHOI0 4YMCJIa Kak
JeJUMOI0 HAa HEHYJEBOE YHCJI0 KaK [JdeJuTe]b
onpeaeasiercs Kak AJedcrBue, 00paTHoe YMHOKEHHMIO HA
ITO HEHYJIEBOE YHUCJI0 YACTHOIO, JAKIIEMY JdeJUMOE.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 43/283
Bo3Be/leHHEe YHCIA B NMOJOKUTEIbHYI0 LEJVI0O CTENeHb

HMeEeT CMBICJ KPAaTHOI0 YMHOKCHHUA ITOr0 4YMCIA
CaMoOro Ha ce0sl CTOJbKO pa3, KAaKOBa 3TAa CTEeNEeHb.

H3BjecuyeHnEe KOPHSA MOJOKUTEIHLHON IEJO0U CTENEeHU U3
HEOTPUIATEJBHOI0 YHUCJIA HMeeT CMbICJI [JdelCcTBUA,
00paTHOI0 BO3BEJACHUIO B CTENIEHb B TOM CMBbICJIE, YTO
BO3BE/ICHUE ITOI0 KOPHA B 3TY CTENEHb AA€T 3TO YHUCJIO.
Bo3BeieHMEe JAHHOI0 HEOTPHMIATEJIBHOI0 YHCIA B
PABHYI0 OOpPAILIEHUIO IOJOKUTEJIBHOI0 LEJ0r0 4Muc/jaa
CTENEeHb MMeEeT CMbICJ KOPHS CTeleHU, PABHOM 3TOMY

MOJIOKUTEJIHLHOMY  LEJIOMY  4YHCJIY, H3 JaHHOIO
HCOTPHNHATC/IBHOI'O YHUCJIA.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IMTPON3BOJIbHBIE YACTHU BIEPBLIE 10 BCEOBIIEMY 3AKOHY COXPAHEHW S 44/283
Bo3BeleHMe JAHHOIO HCOTPHHOATCJIABHOIO 4YHC/IQA B

PABHYI0 MOJOKUTEJbHOMY HENEeJ0MY YHCJIY CTeleHb
HMeeT CMBICJA BO3BEICHHUS JAAHHOIO0 YHCIA B PaBHYIO
HeJOM YAaCTH 3TOr0 HeEIeJa0oro 4Yucjaa Ccrenenb ¢
AONMOJHUTEJIbHBIM VYMHOKEHUEM UTOra ITOI0
BO3BeIEHUSA HA UTOT BO3BEIEHUSI JAHHOT'O
HEOTPHUIIATEJIHLHOI0 YHUCJIA B CTelleHb, PABHYIO CTPOIO
MEHbIIEH eIMHMIbI MOJOKHUTEJbHOU APOOHOM YACTH
ITOI0 MOJIOKUTEJIBLHOIO HELeJ0ro yucia,
eIMHCTBEHHBIM CIIOCOOOM NpPeACTABUMOM KOHEYHOH
P4 €€ PAlHOHAJBHOCTH MM OECKOHEYHOH mpH eé




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 45/283
HPPAIMOHAJIBHOCTH  CYMMOM TaK  Ha3bIBaeMbIX

AJUKBOTHBIX AP00eHd ¢ eAMHUYHBLIMH YMCIAMTEIAMH H
[OJIOKUTEJIbHBIMHU EJIbIMM 3HAMEHATEIAMHA 10 METOAY
DOudéoHAYYM HOCJEA0BATEJIBHOI0 BBIIECJICHHUA W3 DTOM
APOOHOM YACTH KAaXAbIA Ppa3 MMEHHO HauWO0O0JblUelr
BO3MOKHOM HE NpeBbIMIAKIICH e¢ AJMKBOTHOU JApPo0OH,
TO €CTh ¢ HAMMEHBIIMM BO3MOKHBIM 3HAMEHAaTeJIeM.
Bo3BeieHMEe JAHHOI0 HEOTPHMIATEJIBHOI0 YHCIA B
PABHYI0 MOJOXKUTEJbHOMY HENEJ0MY YHCJIAY CTeleHb
HMeeT CMBICJ BO3BEICHHUS JAAHHOIO0 YHUCIA B PaBHYIO
LEeJOM YACTH 3TOr0 MOJOKUTEJIbHOI0 HENeJ0r0 4HucJia




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

ITPOV3BOJIbHBIE YACTH BITEPBBIE 110 BCEOBIIEMY 3AKOHY COXPAHEHMWSI 46/283
CTCIICHL C JONMOJHHUTC/IBbHBIM VYMHOKCHHUEM HTOI'a 3TOIO

BO3Be/ICHUS HA NMPOU3BeJdeHHEe BCEX UTOIOB BO3BEACHUSNA
JTAHHOI'0 HEOTPHUIIATECJIbHOI'0 YHCJIA B CTCNEHb, PABHYIO
KAa)KI0M M3 CJaralmux [ApoOHVI0 YacTh 3JTOrO0
MOJIOKHUTEJIBHOI0 HENeJOr0 YHUCJIa  AJHUKBOTHBIX
Apo0deN, KAK U3BJICYCHHUSA KOPHHA MOJ0KUTEIbHOU 1eJ101
CTEIEHU, PABHOH [10JI0OKUTEJIHbHOMY LHeJI0MY
3HAMEHATEJII0 JITOH AJUKBOTHOM APOOM, HU3 JAHHOIO
HeOTpUIATEJAbHOr0 4Yucjaa. llpum HppanMoHAJILHOCTH
MEHbIEd eTUHHIbI NOJ0KUTEJIbHOW [APOOHOM YACTH
3TOI0 M0JIOKHUTEJIBHOIO HELeJ0ro qyHucJaa H,




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 47/283
PABHOCUJIBHO (3KBHBAJIEHTHO), caMoro ITOIO

HOJOKUTEJbHOI0  HEIeJOro YUCJIA  MOJYyYarTCH
0ecKOHeYHasi CyMMa AJUKBOTHBIX AP00e, YMHOKEHHE
HA INpou3BeJeHHe 0eCKOHEYHOr0 MHOKeCTBA HTOIOB
BO3BEeJI€HUSIT B CTENEHW, HABJIAKIIUXCH HMTOraMH

N3BJeYeHUsI KOPHEH, M COOTBETCTBYIOIINE NpeeabHbIe
epexobl.

Bo3Be/leHHe HEHVJIEBOI0 YHCJIA B HYJEBYIO CTElEHb
UMeeT CMBICJI eIMHUIIbI KAK IYCTOr0 NPOU3BEICHUS.
Bo3BeleHye B OTPUIATEJAbHYIO CTeleHb MMeeT CMbICJI
00palllcCHUS WUTOra BO3BEACHHUSA B IMPOTHUBOIOJIOKHYIO
[0JI0KUTEIbHYIO CTENEHbD.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPLITUS, USOBPETEHUS U OBIIIUE TEOPUUA
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMUS 48/283
OO0masi Teopusi AJbTEPHATHMBHBIX HOBBIX JAeMCTBUI

OIUPAETCH HA LeJbIH PAJ UHMEHHO METOM0JOrMYeCKHX
OCHOBOIIOJI0KCHUH.

1. Kiuaccuyeckas MareMaTMKa I10JIE3HO NPUMEHSAET
HeJabli  psax  O0BLIYHBLIX [JAEUCTBUM, IpekKae BCEro
CJIO’KEHHMe,  BbIYMUTAHHE, YMHOKEHHMe, JIeJIeHHe,
BO3BeJ€HUE B CTeleHb U HU3BJEYEHUE KOPHS,
BBEJAEHHbIE B CBOE€ BpeMs Kak o00yCJOBJIEHHbIE
"KU3HEHHBIMH U HAYYHBIMH MMOTPEOHOCTAMM.

2. M3BecTHa Tak HasbiBaeMass «OpuTtBa OKKamMay,

3anpenianiass BBOAUTh HOBbIE CYHIHOCTH MUMEHHO 0e3
He00XO0AMMOCTH.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 49/283
3. Ecam KM3HeHHble M Hay4YHble IOTPEOHOCTH

NPUHUUNHAIBHO HE MOIYT ObITh YAOBJETBOPEHBI
COBOKVIIHOCTBK)  BCeX OObLIYHBIX [AEHCTBUH, TO
He00X0AMMO BBOJAUTH HEKOTOPbIE€ HOBbIE 1€ CTBUS.

4. Bo uMa npeeMCTBEHHOCTM PA3BUTHUHA 3HAHMUA, €r0
COXpPAHEHUST Y HAPAIIMBAHUS HOBbIE [ACUCTBUSA
BBOJIATCH HENPEMEHHO KaK [IOHOJHHUTEJIbHbIE M
aJbTEPHATUBHbIC I[PHU BbINOJHEHUHM HEO0XOAUMOIO
YCJIOBUA COXpPaHECHUS BCeX BO3MOKHOCTEH
OecnpensaTCTBEHHOI0 HMCIOJb30BAHUA BCeX OObLIYHBIX

ACUCTBUU 0€3 KaAaKUX ObI TO HU OBLIIO IIOMEX CO CTOPOHDI
HOBBLIX JICHCTBUMH.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INTPONU3BOJIBHBIE YACTMU BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMUMS 50/283
S. HazBanusg v 0003HaYeHNA HOBLIX JEHCTBUU T0JIKHBI

HMEHHO SIBHBIM O00pa3oM M 4YE€TKO OTJIHYATHCH OT

HA3BAHUM M 0003HAYCHHMHM BCEX O00OLIYHBIX JEMCTBHUH BO
n30e:xkaHue MyTAaHUIbI.

6. HazBanusa v 0003HaYeHN HOBLIX JEHCTBUU T0JIKHBI
OTYACTH HANOMMHATL HAa3BAHHA U 0003HAYEHUSA
UMEIOIIUXCS (HAJTUYHBIX) CXOAHBIX O0BIYHBIX AeNCTBUMA
BO UMA CAMOOOBICHUMOCTH.

7. HoBble JeHCTBHSA [JOJKHBI OBITH JOCTATOYHO
NPOCTbIMM, SICHBIMH, OAHO3HAYHBIMM U YAOOHBIMM B
HCIOJb30BAHUMA M MOIYT ONUPATHLCH HA HMEIIIHeCcs
(HAJIMYHBbIE) CXOAHbIe O0ObIYHbIE IeCTBHA.




Ph. D. & Dr.uSc. LEV GRIGOREVIC GELIMSON: OTKPbBITHUS, U3OBPETEHUSA 1 OBILIUE TEOPUUA
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 51/283
8. HoBble aedcTBHSA MOLYT 00J12a1aThb HEKOTOPbIMH

CBOMCTBaMU OOBIYHBIX NerCcTBUHA MOJIHOCTBIO,
HEKOTOPbIMM CBOMCTBAMH 4YACTHUYHO, HEKOTOPBIMH
CBOMCTBAMH He 00JagaTb B00OIIe, 3aTro 00J1aJaTh
HOBBIMH CBOMCTBAMH, COBEPLIIEHHO He MPUCYILIMMH
HMEIUMCHa  (HAJIHYHBIM)  CXOAHBIM  OOBLIYHBLIM
NEeUCTBUAM.

9. HoBble 1eHCTBHUSA JOJIKHBI ObITH HE00XO0AUMMbBIMH U B
COBOKYITHOCTH C 00BIYHBIMMY NeVCTBUSAMH
AOCTATOYHBIMHU AJIS NPUEMJIEMOr0 pelieHUs KU3HEHHO
M HAYYHO BaXKHbIX M I0JE3HbIX BH/JI0B 3aJady,




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 52/283
NPUMHIUNNAJIBHO HEPA3PEINUMBIX BCell COBOKVIIHOCTBIO

00bIYHbIX JACUCTBUM.

10. COBOKYIIHOCTh HOBBIX JACUCTBHHM caMa IO cede
BMeCTE€ C COBOKYIMHOCTbI0 BCeX OOBIYHBIX [AeMCTBUM
H0J2KHA  00pa3oBbIBATH  JA0CTATOYHO  JIOTMYHbIE
CHCTEMBbI.

11. CoBOKYHHOCTHL  0003HAYEHHUH  HOBBIX
JeUCTBMM camMa 1o cede M BMecTe C
COBOKYIIHOCTBIO 0003HAYeHUHM BCeX OObIYHbIX
ACUCTBUU JO0JIKHA O00pa3oBbIBATL JA0CTATOYHO
JIOTHYHbIE CUCTEMBI.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTHU BIIEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUA 53/283
B HacTroslie HAYYHOU MOHOrpauu ObLIM YKA3aHbI

cJeayroume OTKPbITUS, CAeJIaHHbIe aBTOPOM B 12 JieT:
1. OTKpbITHE SABJEHHUA OCMBICJICHHOU ajIredOpamyeckon
CJIAraeMOCTH PA3HOPOAHBIX KOJUYECTB.

2. OTKpbITHE SABJECHUS OCMBICJICHHOU ajJiredopamyeckon
CJIAraeMOCTH PA3HOPOAHBIX NPEIMETOB.

3. OTKpbITHE SIBJEHHUA U CYIIHOCTH ABAKIAbI YACTHOCTH
KJIACCUYECKOr0 YACTHOIO /IeJICHUS HA PABHBIC YaCTH CO
B3ITHEM B UTOI NPUXOJAAIETIOCH TOJBKO HA OJHY YaCTh
(HA eAUMHMIY JAeJIUTEIs).



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMUSA 54/283
4. OTKpbITHE ABJCHUS HAPYIUNCHUS BCEOOIIEro 3aKOHA

COXPAHEHHMH M3BECTHbIM 4YACTHBIM J[eJICHHEeM Ha
PABHbIC YACTH NPHU OTJIUYHOM OT ¢AUHMIIBI IeJIUTEIE.

S. OTKpbITHE ABJCHUS U CYIITHOCTH TPUKIABI YACTHOCTH
KJIACCUYECKOr0 YacTHOI0 /[deJIeHUH HA I[eJ0e YHCIIO
PABHBIX HEJbIX YACTEH C OCTATKOM.

IlepBbie BA U3 IJITHUX OTKPLITUW HE BBIHYKIAOT
N300peTeHN HOBBIX ACHCTBUI, MOCKOJbKY 10CTATOYHO
00001lIeHHE KJIACCHYECKUX CJIO0KEHUS U BbIYUTAHUA
KAaK pacCHpoCcTpaHeHWe MX Ha OO0IMUM cJaydad MMEHHO
PA3HOPOAHBIX KOJUYECTB U MPEIMETOB.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMUMSA 55/283
3aro 1Tperbe, YeTBEPTOE M MOATOE M3 ITHUX

OTKPbITUH BbIHYK/IAK0T N300peTeHu s
NPUHIUINHAAJIBHO HOBBIX [JACHCTBMU, a HMEHHO
[epBblie ABA M3 YKa3aHHBIX BbIlIe M eme pas
31eCh BOCbMHU U300pEeTEHUN

1. U300peTeHue coOII0aa0IIEr0 BCEOOINMA 3aKOH
COXPAHEHHUS AJbTEPHATHBHOIO 00LIEr0 JAeICHHUS
HA MOryuiue ObITh Pa3sjJIHuYHbLIMH NPOU3BOJIbHbIEC
YacTH ¢ 0000IEeHHEM KJIACCHYECKOr0 YaCTHOIO
HeJIeHUs HA paBHbIE YACTH.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMUS 56/283
2. M3o00perenue colOrogapiero BCeOOIUH 3aKOH

COXpPaHeHMs AJbTEPHATHBHOIO OOINEro /[aejJieHUS Ha
MOryiye ObITh Pa3JIMYHBIMH NPOM3BOJIbHBIE O0TYACTH
00YCJIOBJIECHHbIE YACTH ¢ 0000IeHUEM KJIACCHYECKOIO
YACTHOIO JIeJIeHUsI HA PABHbIE YACTH C OCTATKOM.

3. H300pereHue ajaredOpamyeckoro O0beAUHEHHSI KaK
AHAJIOTAa TEOPETHKO-MHOKECTBEHHOI0 00beIUuHEeHUS
JHOMOJTHUTEJIBHO K CJI0KEHHIO.

4. U3o0OpereHue aJredOpam4ecKoro HAJIUYIHOIO
BbIYUTAHUSA KAaK AaHajJora /Jamluero TeOpPeTHKO-

MHO?KECTBCHHYI0O Pa3HOCTb TCOPCTUKO-MHOKCCTBCHHOI'O
BbIMUTAHUA JOIMOJIHUTC/IBHO K BBIYUTAHUIO.



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 57/283
S. MH3o0pereHne aaredOpaM4eckoro HOPMAJbHOIO

BLIYUTAHUSA KAaK AaHajJora [Jamiuero TeopPeTHKO-
MHOKECTBEHHYI0 CUMMETPHYECKYIO Pa3HOCTh
TEOPETUKO-MHOKECTBEHHOI' 0 CUMMETPHYECKOI0
BHIYUTAHUSA JONMOJHUTEIbHO K BbIYMTAHUIO.

6. HN300pereHne ajredOpamMv4eckKoro IepecevYeHUusi Kak
AHAJIOTAa TEOPETHKO-MHOKECTBEHHOI0 IepecevYeHust
JTOMOJTHUTEJIbHO K YMHOXKEHUIO.

7. OTKpbITHE U M300peTeHre 001ero JeiCTBUA.

8. OTKpbITHE U H300peTEHHE CUMMETPHUIECKOI0 00IIIEero
e CTBUSL.



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMUMS 58/283
IlociaeqHue [ABA OTKPBITHA M H300peTeHHSA Jal0T

[oJIe3HbIe 0000IIIeHMH.

A Tperbe, YeTBEPTOE, NATOEC M LIECTOEe U3 ITUX BOCHOMU
N300peTeHU BbIHYKIAKTCS,

BO-IIEPBbIX, HE MPOCTO CYMIECTBOBAHUEM, HO M JaiKe
PACIPOCTPAHEHHOCTHIO | MAaCCOBOCTHIO
ajJreOpanyeckKoM HecJaaraeMocru (HeaJIAMTUBHOCTH),
HAIIPUMEP BBICOT KOIAa-JAu00 mnNpoexaBIIUX CKBO3b
TOHHEJIb aBTOMOOWJIEd HMJM BeCOB  KoOrja-imdo
BbIKATHIX YeJOBEKOM IITAHI, U HEYMHOXKAeMOCTH
(HeMVJIbTUIJIUKATHBHOCTH);




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IMPON3BOJIbHBIE YACTHU BIEPBLIE 10 BCEOBIIEMY 3AKOHY COXPAHEHW S 59/283
BO-BTOPbIX, HCA0CTATOYHOCTBIO aﬂreﬁpanquKoro

CJIOKEHUS M YMHOKEHUSI APrYMEHTOB JJIsl BbIPasKeHUs
3HAYECHUH ajaredOpamyeckKu HeCcJ1araeMbIx
(HEAATUTUBHBIX) /| HEYMHOKAEMbIX
(HEeMYJbTHIVIMKATUBHBIX) (QYHKIMIA COBOKYIIHOCTH
APryMEHTOB COOTBETCTBECHHO;

B-TPETbUX, HAJIUYHEM AJAreOPANYECKON HECJAAraeMocTu
(HeaIMTUBHOCTH) TEOPETUKO-MHOKECTBEHHbIX
00beTMHCHUS 7] oOpa3oBaHus PA3HOCTH /|
CUMMETPUYECKOU PA3HOCTH, 2 TAKIKE HEYMHOKACMOCTH

(HeMYJbTUILIMKATUBHOCTH) TEOPETHUKO-MHOKECTBEHHOI0
lepecevYeHms;




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

ITPOV3BOJIbHBIE YACTH BITEPBBIE 110 BCEOBIIEMY 3AKOHY COXPAHEHMWSI 60/283
B-‘IeTBéprIX, TCOPCTUHKO-MHO’KCCTBCHHBIM

MPOUCXOKIACHUEM IMOJOKUTEJIBHBIX HEJbIX YHCEJI KaK
KJIACCOB PABHOCHJIbLHOCTH (3KBMBAJIECHTHOCTH)
PA3JIMYHBIX MHOKECTB € COOTBETCTBYWINMMHU ITHUM
YUCJIAM KOJHYECTBAMU JIEMEHTOB;

B-IIATHIX, B3aMMHO OJHO3HAYHBIM COOTBETCTBHEM
MOJIOKUTEIBHOI0 IEJI0Or0 YHUCJIA U MHOKECTBA TaKOIo
Ke YHCJAa eQUMHHULI, CHAO0KCHHBIX HYMEPYHIIUMU
yKazareJaMud (MHIAeKCAMHM) I MX MCKYCCTBEHHOIO
Pa3jJIMYeHUs U TeM CaAMbIM IOJHOI0 YYETa MHOKECTBOM
KaHTopa, He YYHUTHIBAOINUM IMOBTOPCHUM HAJMYHBIX




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IMIPON3BOJbHBIE YACTHU BIEPBLIE 10 BCEOBIIEMY 3AKOHY COXPAHEHW S 61/283
JJIIEMCHTOB BBHAY OIIPCACACHHINA PABCHCTBA MHOXKCCTB

KaK B3aUMHOM TNPUHAICKHOCTH BCEX HAJIUYHBIX
3JIEMEHTOB;

B-IHECTHIX, MOJHBIM U TOYHBIM YYETOM KOJUYECTB (B
YACTHOCTH  KPATHOCTEH)  HAJAMYHBIX  3JIEMEHTOB
COBOKYIIHOCTEM  OTKPBLITBIMA M HM300peTEHHBLIMU
ABTOPOM JAOMHOKeCTBAMU (IIPEeIMHOKECTBAMM).

Takum o00pa3oM, OYEHb AaKTYAJbLHON NPeaCTOsIIIeH
[EeJbI0 HACTOAIIEH HAYYHOU MOHOrpaduu SBJIAIOTCH
COBOKYIMHOCTH YKA3aHHBIX OTKPLITHN U U300peTEHUN M
X 00IIHE TCOPHUM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHHPOU3BOJIBHBIE YACTH BIHEPBbBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUWSA 62/283

2. OTKPBITHUE U OBILIAA TEOPUA
SIBJEHUSA OCMBICJIEHHOU
AJITEBPAMYECKOU CJATAEMOCTH
PA3ZHOPO/IHbBIX KOJIMYECTB
UcTopuyecku #  JIOTHYECKHM  NEPBUYHBIM
apupMeTHYIECKHUM NeCTBUEM ABJIAETCH
CJ0K€HHE MOJOKHUTEILHBLIX HEeJbIX 4YHceJ Kak

COC/IMHEHHE BCEeX UX eAMHUI KAaK YacTeu.
JTH eAUHHUIBI KAK HAeaJbHbIe NPeAMeThbl BIOJIHE
MOI'YT CUUTATHCH TOXKIECTBEHHbIMM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IMPOU3BOJIBHBIE YACTH BIIEPBbBIE 110 BCEOBINIIEMY 3AKOHY COXPAHEHMUSA 63/283
Ecau, oJHaAK0, HE00X0AUMO HM/MJIH I10JIE€3HO

Pa3janyaTh UX MEKAY CO00M, HAIpUMeEP I
UX Cc4Y€éTa, TO MOKHO CHAOAUTL HX
COOTBEeTCTBYWINUMHA  HEOTPHUUATEIbHBIMHA
NJIH OJIOKUTEIbHBIMU [eJbIMH
yKasareJsaMu  (MHIEKCaMH), HanpuMmep
BHH3Y CcHpaBa B KpPYIJIbIX CKOOKaXx,
IMOKA3BIBAKIIAX HMCKYCCTBEHHOCTHL J3TOr0
pa3jMYeHus.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTHU BIHEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 64/283
JleicTBUTEIbHBIE TIPEAMETHI HENMPEMEHHO

HMEKT ECTEeCTBEHHbIC PAa3JIUYUA MeExKITy
cooon. OQHAKO HepeaKo H3bICKAHHE 3THX
pPa3jiMuui BeCbMa 3aTPYAHUTEJIbHO, TEM
0oJiee UYTO OHH YACTO OBIBAKOT CJAYYAUHBIMH

H TIEePEMEHHLIMM M BOOOIIE HEe HUMEKT
NPAKTHYECKOr0 3HAYEHUS, a COOTBETCTBYHOIIEE

pa3jMyeHde Ha Jejie U BOBCe KpailHe Heya00HO,
0COOEHHO €CJIM 3THX IPeAMETOB J0CTATOYHO MHOIO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IMPOU3BOJIBHBIE YACTH BIIEPBbBIE 110 BCEOBINIIEMY 3AKOHY COXPAHEHMUS 65/283
Ecau, oJHaAK0, HE00X0AUMO HM/MJIH I10JIE€3HO

pa3jaM4yaTb M HX MeEXAY Cc000HM, HanmpuMmep
NJIA MX CY€Ta, TO MOKHO CHA0AUTL M HX
COOTBETCTBYOIIUMH  HEOTPHMUATEJIbHBIMH
NJIU OJIOKMTEJIbHbIMHU LeJbIMHU
yKasareJsaMu  (MHIEKCaMH), HanpuMmep
BHH3Y CcHpaBa B KpPYIJIbIX CKOOKaXx,
HOKA3BIBAIIUX MCKYCCTBEHHOCTh 3TOIO0
pa3jinYeHHusl.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMUS 66/283
OcHoBomnogaramwen BO BcCel COBPEMEHHOH

MaTeMaTUKe HABJISETC MMEHHO TEOpPpUsl MHOKECTB
KanTopa. I'eopr Kantop BB€/I NOHATHE MHOKECTBA KAK
«MHOI'0I0, MBICIUMOI'0 KaK €AHHO0e», NPUYEM B HUTOre
ABOMHOW aOCTpakiuu (OTBJIE€YEHHMHA), a HMMEHHO OT
HPUPOAbI 3JJeMEHTOB MHOKECTBA M 0T UX MOPS/IKA.

Oanako Ha camoM aeje I'eopr KanTrop BBEI NMOHATHE
MHOKECTBA B HTOre Jaske TPOMHOH aO0CTPaAKIHUHU
(oTBJICYEHHSI), A HMEHHO €€ M OT KOJHYECTB
HAJUYHBIX JJEMEHTOB MHOKECTBA, 4YTO CJeayer H3

onpeaeieHusT PABEHCTBA MHOXKECTB KAaK B3aMMHOH
INPUHAAJICKHOCTH BCECX UX IJICMCHTOB.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPLITUS, USOBPETEHUS U OBIIIUE TEOPUUA
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUS 67/283
Teopus mMHoxkecTB KaHTOpa NPUMHIUIMAJIBHO JHUINEHA

y4y€Ta  IOBTOPEHMH  HAJMYHBIX  JJIEMEHTOB  C
HOIJIOIEHUSIMM OIMHAKOBBIX 3JeMEHTOB U 0e3 3aKOHOB
COXpPAaHEHMA.

B HEKOTOPbIX cJIyyasx TaKue MOBTOPECHUSA
HECYIIIECTBCHHBI, U TOIIa Teopus MHO)KecTB KaHTOopa
MOKET ObITh BIIOJIHE NPHEMJEMOM M 4YPe3BbIYANHO
[OJI€3HOM.

OaHako BO MHOIMX /JAPYrux cJay4dasX IIOBTOPEHUS
JJIEMEHTOB JTHUX MHOKECTB HABJIHAIOTCH HE TOJbKO

CYINCCTBCHHLIMU, HO M INPUHINUIINAJIBHO BAKHLIMU U
OLIPEICIHIOIINMMU, A TO U JKU3HEHHO HE00X0AMMbIMH.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMUS 68/283
Ilo KaHTOpY MHO)KECTBO, COCTOSIIIEEe U3 CKOJb YIOJHO

00JILIIOr0 1/ (W P o0JIazaronux OIMHAKOBOM
MOKYIATEJAbHOM CIIOCOOHOCTHIO M MO3TOMY YCJIOBHO HeE
pa3au4yaeMbiX MOHET, B TOYHOCTH PABHO MHOKECTBY,
COCTOAIEMY M3 OJHOM TAKOU MOHETHI, IOCKOJIbKY
KAKABIA DJEMEHT JI000r0o U3 3’ TUX MHOKECTB SIBJISIETCH
3JIEMEHTOM JAPVIOro M3 3 TUX MHOKECTB.

To ectb BBHAY CBOEH IOJHOM HEYYBCTBUTEJIBHOCTH K

IOBTOPEHUSIM 3JEMEHTOB MHOKECTB Teopud
MHOkecTB KaHTOopa HecmocoOHa pa3au4arb
CKOJIb YTOAHO 00JIbIIH0OE O0raTCTBO M HUIIIETY.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 69/283
IIpyMep HEeKOJINYEeCTBEHHOCTH MHOKeCcTB KaHnTopa.

L L@y «ee 5 Laoooo00000)} = {13.

To ecTb MHOKECTBO, COCTOAINECEe M3 MWLIHNAPAA
OAMHAKOBbIX MOHET, KJIACCUYECKOU
MATEMATHKON CYHUTAETCI B TOYHOCTH PABHBLIM
MHOKECTBY, COCTOSIIIEMY M3 OJIHOWM TAaKOH
MOHETbI, NIPH YCJOBHH HEPA3JIMYAEMOCTH BCeX
TUX MOHET, KOTOpPO€ BIIOJHE MOKHO NPHHSATH
BBH/Y PaBEHCTBA nx HOKYNATEJIbHbIX
CIIOCOOHOCTEH KAK MX BAKHEHIINX aTPUOYTOB.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 70/283
BooOmie BO MHOrMX cjiay4yasgx cuyéra, Hanpumep

B3aMO3aMeHsIeMbIX IpPEeJIMETOB CEpPBHU3a, KHUPNHUYEH
WIH JeTajiell, M3rOTOBJIEHHBIX IO OJHUM H TEM IKe
yeprekaM, HEMHHYEMO IPOMCXOAUT  OTBJIEYEHHE
(a0cTpaknmsa) OT HECYUIeCTBEHHBIX HEH30eKHbIX
Pa3JauYMi NpeaMeTOB MexKAy co00i. OTHAKO HEe TOJbKO
B  JKHU3HM, IIPOM3BOJACTBE, XO3SMCTBOBAHUM H
IKOHOMHMKE, HO M HEINOCPeACTBEHHO B CaMOH
MAaTEMATHKE TOCTATOYHO pacCIpoCcTpaHeHa
HEe00X0AUMOCTh y4yéra KOJMYEeCTB 3JIEMEHTOB

COBOKVITHOCTH, B YACTHOCTH Y4Y€TAa KPATHOCTH TAKHX
3JIEMEHTOB, IIPEBLIINAIOIICH €ITUHMILY.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 71/283
Hanpumep, TakoBbl KpaTHbIe KOPHU AJf PABEHCTBA

CTCIICHM AJIre0PavYecKOro ypaBHEHUA KOJIUYECTBY BCexX
KOPHEeH YpPaBHEHHUHA IO CJHCJACTBHI0O M3 OCHOBHOHU
aJreodpobl, OIMHAKOBbIEC HEHYJeBbIe cJaraemMbie B CyMMe
NWJIA OAWHAKOBBIE HEe €IHHUYHbIE COMHOKHTEIN
HCHYJICBOI0 MPOM3BEJACHMA, B TOM YHCJE IIPH
PA3J0KEHUAX TMOJOKHUTEJIbHBIX M[eJbIX 4YHCeJ Ha
cYMTaeMble C MX KPATHOCTAMMU MPOCThI€ MHOKHUTEJIM 10
OCHOBHOM TeopeMe apudMETHKH, CKaXxeM, I
HAXOKACHUS HauOoJbLIEro o01ero Jaejaureas M
HAMMEHbINEro 001IEero KPaTHOro 3TUX YMcel.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTHU BIIEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUA 72/283
CaenoBaresibHO, Teopuss MHOkecTB KaHTtopa,

Urpammas  OCHOBOINOJATAKIIYI0O  pPoOJb B
COBPEMEHHON MATEMATHKE, SIBHO HEIA0CTATOYHA.
Tak uyT0o HeOOXOAMMA TaKKe M TEOPpUHA TAKHX
COBOKYIIHOCTE€H, B KOTOPLIX HENMPEMEHHO TOYHO
VYUTHIBAKTCA HJIH XOTHA Obl B NPUHIMUIIE IpH
HeOOXOAUMOCTH WM JKeJJAaHMH MOLYT VYMTBIBATHCH
He TOJIbKO PpPAa3jiu4YHble »JJeMEHTbl, KaK B
MHOkecTBax nmo KaHropy, HO M KoJu4yecTrBa (B
YACTHOCTH KPATHOCTH) BCEX IJICMEHTOB.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 73/283
ABTOpOM ¢ 12 Jler pa3zBuBaercd CBOA 001IaAs Teopus

JAOMHOKeCTB (IPEeIMHOKECTB) ¢ HENPEMEHHbIM Y4€TOM
KOJUYECTB JJEMEHTOB COBOKYHmHOCTH. llodTomy
MOHSITHE MHOKECTBA UMEHHO HE00X0AUMO JAOMOJHSIETCH
IOHATHEM JIOMHOKeCTBA (IPEIMHOXKECTBA).
JloMHO)KecTBa (IPEIMHOKECTBA) ¢ HeNpPeMEHHbIM
VYETOM  KOJHMYECTB  DJEMEHTOB  COBOKVIIHOCTEM
SABJISIOTCH KOJMYECTBEHHbIMH MpealleCTBEHHUKAMU
0eCKOJIMYEeCTBEHHbIX MHOKECTB, TeM 00Jiee BAKHBLIMU,
4To HUMEHHO Teopud MHOKECTB IPUHATA
OCHOBOIIOJIATAKOIIECH BO BCCH COBPEMEHHOU MaTeMaTHKe.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

ITPOV3BOJIbHBIE YACTH BITEPBBIE 110 BCEOBIIEMY 3AKOHY COXPAHEHWSI 74/283
B JACTHOCTH, KAK OTMCYCHO BbIIIC IIPUMCHUTC/IBbHO K

MHOK€CTBAM, BO3MOKHBI M IOAJIEKAT HENPEMEHHO
KPATHOMY Y4Y€TY OJIMHAKOBBbIE 3JIEMEHThI, B YACTHOCTH
O[IMHAKOBbIE  KOPHH  YpPaBHEHMsl, OJAMHAKOBBIE
HEeHyJIeBble cJaraeMbie B CyMMe WU OAMHAKOBbLIE HeE
eIMHUYHbICE COMHOKMTEJIN HEHVJIEBOIr0 IPOU3BEIdCHUS
(B TOM 4HcJIe MIPHA PA3JI0KEHUAX MOJOKUTEIbHBIX HeJIbIX
YUCeJ HA INMPOCThIe MHOKHUTEJIHU MO OCHOBHOM TeopeMe
apuMeTHKH, CKa)KeM, IJs1 HAXO0KIeHUs] HANO00JIbIIEro
001Iero aejJuTe] s U HAUMEHbINEro 00IIero KpParHoro

ITUX YHUCeJ), IMOITOMY BMeCTe ¢ Pa3JUYHbIMU
3JIEMEHTaAMM 00pa3ylliue He MHOKeCTBa, a [OMHOKECTBA




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

OPOW3BO.IbHBIE YACTH BIEPBBIE 10 BCEOBUIEMY 3AKOHY COXPAHEHHS 75/283
(mpeAMHOKECTBA), B TOM YHCJ/Ie JKU3HEeHH0 HE00X0AUMBbIE J1JIS1

pa3JaMYeHusl COBOKVIIHOCTH CKOJb VIOAHO 00JIbIIOI0
KoJuYecTBa YCJIOBHO HEPA3JIUYUMBIX MOHET OJAMHAKOBOM
MOKYIIATEJbHONM CIHOCOOHOCTH M COBOKVIHOCTH M3

OIHOM TAKOU MOHETHI, MOCKOJbKY COOTBETCTBYIOIIHNE
MHO?KECTBA PAaBHbI MEXIAY CO00OM M NPHPABHMBAIOT
COOCTBEHHOCTDb CBEePX00rarbiXx COOCTBEHHOCTH HUIIIUX.

Onpenenenue. J/IOMHOXKEeCTBOM (IPEAMHOXKECTBOM) A
HA3BLIBAETCH COBOKYIHOCTH {}° u o0Obenmnenuwe U°
KOJHUYECTBEHHBIX JJIEMEHTOB d, KaK 3JEeMEHTOB a, C

X HellPeMEHHO TOYHO YYMThIBA€MbIMH KOJUYECTBAMU
q(Y) = qy, B YaCTHOCTH KPATHOCTSIMHM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHbBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMUMS 76/283
ObOo3nayenue. JloMHOxecTBA (IpPEAMHOkKECTBA), HX

OTHOINECHUS W [JAEUCTBUSA HAJA HHMHM O0003HAYAKOTCH
COOTBETCTBYIOINUMHU 3HAKAMU TEOPUHU MHOKECTB C
A00aBJIECHUSIMHM 3HaKa rpaayca ° HemocpeaCTBEHHO
crnpasa.
Ipumep.

A =% Yyer q@ys° =° UC%er qmay
Oo0o3nauenue. KoauvyecTBeHHBINH  3JEMEHT  qy)ay
0003HaUYaeTcss KaK JJEeMEHT a, COBMECTHO C ero
KOJUYEeCTBOM ((Y) = ¢y (B YaCTHOCTHM KPATHOCTHIO),
YKa3bIBa€eMbIM B JIEBOM HUKHEM yKa3zarejie (MHIAEKCce).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 77/283
Onpenenenue. JloMHOKeCcTBA

(MpeaAMHOKECTBA) HA3BIBAIOTCH PABHLIMH,
eCJId B HUX KOJUYECTBO JHO00r0 3JeMeHTAa

0AHO M TO 72KC.

Caencraue. PaBHbIE HPUBEICHHDbIC (c
COOPAHHBIMH BOEIHHO KOJHYECTBAMM KAaMXKIAOI0
3JIEMEHTA)  [AOMHOKeCTBAa  (IpPEeIAMHOKECTBA)
MMEIOT OAHY W TY K€ COBOKVIHOCTD
KOJUYECTBEHHBIX JJE€MEHTOB, BO3MO:HO, B
Pa3HOM NOPSIKE.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

[POW3BO.IbHBIE YACTH BIIEPBBIE 110 BCEOBUIEMY 3AKOHY COXPAHEHWS 78/283
IIpuMepsbl 0003HAYECHUH M JJIS MHOKECTB, U JJIsA JOMHOKECTB

(HpEHMHO)KECTB) C JIOﬁaBJIeHI/IEM JHaAKa rpaayca ° CiipaBa.
0,3,3,5,5,=10,0,0,3, 3, 3,5, 5, 5, 5} = {0, 3, 35},
0,3, 3,5,5;°#°{0,0,0, 3, 3, 3,5, 5, 5, 5}° =° {30, 33, 43}°;
{09 '3} U {19 '3} U {'3} = {09 '39 1}9
10, -33° U° {1, -3}° Ue° {-3}°=° {0, -3, -3, -3, 1}° =° {0, 5-3, 1}°;
{'7} M {'7} = {'79 '79 '79 '79 '7} M {'79 '79 '7} = {'7}9
{'79 '79 '79 '79 '7}0 M° {'79 '79 '7}0 =° {'79 '79 '7}0 =° {3'7}0;
23\ {2 =4{-2,-2,-2,-2,-2,-2} \ {-2,-2} = @,
-2,-2,-2,-2,-2,-2}°\° {-2, -2}° =° {-2, -2, -2, -2}° =° {4-2}°;
{'49 9} A {'49 9} = {'49 '49 '49 '49 9} A {'49 99 9} = ﬂa
-4, -4, -4,-4,91° A° {4, 9, 9}° =° {4, -4, -4, 9}° =° {;-4, 9}°.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 79/283
Oo0o3Hayenue. B o0meM ciayyae NpPoOU3BOJbHBIX

WIK XOTdA ObI BecbMa OOJbIHIMX KpPaTHOCTEH
O[IMHAKOBBIX JJICMEHTOB HE NPUBEIACHHBIX
AOMHOKECTB (IIPeAMHOKECTB), B TOM 4YHCJE 1A
YKa3aHUsA J3TUX KPATHOCTEH, OJAMHAKOBBIC
3JIEMEHTbI MOIYT HMCKYCCTBEHHO pPa3jauvarbCs
HOPSI/IKOBLIMM YHMCJIAMH B KPYIJIBIX CKOOKax B
[PaBbIX HUKHUX YKa3aTeasaxX (MHIEeKCaX).
Ilpumep.

100y, 025 063)s 31)5 3235 3335 S1)s D235 S3)5 S $° = 130, 33, 453°.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHMUS 80/283
JaMeyaHue. KondecTBa 3JIeMEHTOB ABJIAIOTCSH

0000IIEHUSIMY  HEOTPUIATENbHBIX HEJ0YHCIEHHBIX
KpaTHOCTEM 3J1eMeHTOB. UMEeHHO KPATHOCTH 3JIEMEHTOB
MPUIAIOT U3HAYAJbHBIA U HAKM0O0JIee OUYEeBUAHBIN CMbIC.I
KOJUYECTBAM  3jieMeHTOB. (OaHaKo  YMHOKeHMe
[IPOM3BOJIBHBIX [OMHOKECTB (IpPeIMHOKECTB) Ha
[IPOU3BOJIbHbIE CKAJAPLI CKAJSAPHOrO IOJs, €CJIH BCe
KOJIUYECTBA  JJEMEHTOB  fIBJSIIOTCA  BEKTOPaAMH
JJMHEHHOI0, UJIM BEKTOPHOI0, IPOCTPAHCTBA HAJ ITUM
CKAJSAPHBIM [0JIEM, IIOKA3bIBAa€T, 4YTO KOJHUYECTBA
3JIEMEHTOB [AOMHOKECTB (IIPEAMHOKECTB), JAaKe eCJIH




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPLITUS, USOBPETEHUS U OBIIIUE TEOPUUA
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IMTPON3BOJIbHBIE YACTHU BIEPBLIE 10 BCEOBIIEMY 3AKOHY COXPAHEHW 81/283
N3HAYAJIbHO ObLIM HCOTPUHATCIAbHBIMH

HEJOYHUCACHHBIMA KPATHOCTAMM JJIEMEHTOB, MOLYT
CTaTb @0 HTOraM YMHOKE€HHMSI IIPOM3BOJbHBIMH
CKAJSIpAMM JTOr0 CKAJSAPHOLO HO0JsA, B YaCTHOCTH
[POU3BOJbHBbIMHU ACHCTBUTEIbHBIMYA YU CJIAMM.

U 310 ABIAAETCH HE TOJbKO (POPMAJIBLHBIM, HO U CTOJIb
7K€ OCMBICJEHHbIM, KAK M IOCTECIEHHOEe pacCIlUpeHHe
[0JI0KUTEJIbHbIX IeJIbIX yuceJa 10 BCeX
NEeCTBUTEJbHBIX YK CeJ Yepe3 u300peTeHue U BBeAeHUE
IPOU3BOJIbHBIX PANMOHAJbHbIX, MPPAUMOHAJIBHBIX H

oTpUIIATC/IbHbIX HYUCCJI B UCTOPHUHN PA3BUTHUA
MaAaTEMaAaTHKU.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTHU BIIEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 82/283
IIpu4émM CMBICJI COOTBETCTBYIOUIMX PACIIMPEHUN

AONMYCTUMBIX 3HAYEHHHU KOJHUYECTBA JJEMEHTOB
ABJISACTCS CJEICTBUEM CMbICJIA
COOTBETCTBYWOINMX  PACHIMPCHUM  YHMCJIO0BOIO

MHOZKECTBA.

B 4yacTHoCTH, J1000€ MOJIOKHUTEJNbHOE PANMOHAIbHOE

KOJUYECTBO JEMEHTOB, IPUBEAEHHOE K HECOKPATUMOM
apoou, o0ecnmeyuBaeT PaBHYK0 €€  YHCJIMTEIO

KPATHOCTb NPH YCJIOBHUHU CJI0KEHHUSI COOTBETCTBYIOLIETO

KOJHYECTBEHHOI'0 3JIEMEHTA CaMOro ¢ co00HM CTOJbKO

pa3, KAaKOB 3HAMEHAaTeJb 3TOH APo0H.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUWSA 83/283
JIio0oe oTpHIaTe/ibHOE KOJUYECTBO JJIeMEHTA

BBOAMTCH KAaK TaKoe KOJIHYeCTBO, KOTOpoe B
cymMMme C IIPOTHUBOII0JI0KHBIM eMy
MOJIOKUTEJbHBLIM KOJUYECTBOM JJEMEHTA MA€T
HYJIEBOC KOJHMYECTBO JJEMEHTA M I0I3TOMY
HYCTOH, WM OTCYTCTBYIONINU, KOJUYECTBEHHBIN

IJICMCHT.

HppanmoHaA/IbHOE KOJUYECTBO 3JIEMEHTA BBOJAUTCH KaK
npeaesa OCJeA0BATECIbHOCTH PALMOHAJIBHBIX
KOJHUYECTB 3TOr0 3JEeMEeHTa, MMEKIIeH IpeaejoM 3TO
HPPANMMOHAIBbHOE KOJUYECTBO 3JI€MEHTA.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IMTPON3BOJIbHBIE YACTHU BIEPBLIE 10 BCEOBIIEMY 3AKOHY COXPAHEHW S 84/283
KoMijiekcHoe KOJNYICCTBO JJAEMECHTA IMO3BOJJIHACT

HMEHHO PAa3leJbHO YKa3aTh M [ACHUCTBUTEJIBbHOC KaK
COOTBETCTBYKOIIECEe [ACHCTBUTECJIHLHOCTH  KOJHYECTBO
3JIeMEeHTa, M YHUCTO MHHMMOE KakK BooOpakaemoe,
[peamnoJjiaraeMoe, JA0nycKkaeMoe KOJUYECTBO 3JIeMEHTA.
KpoMe TOro, KoJmM4ecTrBo 3JeMEeHTA He 00513aHO OBbITH
0e3pasMepHbIM YHCJIOM M MOKET MMeThb (PU3HMYECKYIO
eAMHUIY (Pa3MEPHOCTD).

Hanpumep, KOJAMYECTBO BOJAbI KaK J3JIEeMEHTA MOXKeT
HMeTh TaKue (PU3HYeCKHEe PA3MEPHOCTH, KAK eINHHUIIbI
MAaCChl U eTUHMIBI 00bEMA, CKAKEM KHJIOTPAMM M JIMTP.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IMTPON3BOJIbHBIE YACTHU BIEPBLIE 10 BCEOBIIEMY 3AKOHY COXPAHEHW S 85/283
KpOMe TOr0, KOJIHUYCCTBO JI3JECMECHTA MOKECT HMCTbL H

COBMECTHBIC Pa3HOPOAHbIC (HUINYECCKHE CINHUIIbI
(pasMepHOCTH) B TOM CMBbICJIE, UYTO pa3Hbie (IOJA00HBIEC
BBUAY  OOIHOCTH  DJEMEHTa) YacThd  eAMHOI0
KOJUYECTBEHHOI 0 3JICMEHTA MOI'YT OBITH
[pPeaCTABICHbI C  Ppa3JIUYHBIMH busnyeckumMu
eAMHUIIAMM (Pa3MEPHOCTAMM) KOJUYECTB HJIEMEHTA,
TaK 4YTO MNPHBEICHHE MOJO00HBIX KOJUYECTBEHHBIX
JJIEMEHTOB Ja€T CYMMY Pa3HOPOJAHBLIX KOJHWYECTB,
NPUYEM BIIOJHE OCMBICJACHHYIO BONPEKH TOMY, YTO B

KJIACCUYECKOM HAYKE IMOJ00HOE CJI0KEeHHE CUHUTACTCH
0eCCMbICIEHHBIM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUS 86/283
Hanpumep, KOJHUYECTBO OJAHOU YACTH BOJAbI LEJIUKOM

3all0JIHAET COCYA M3BECTHOM €EMKOCTH M M3MeEpPseTcs
00LEMOM, a KOJHYECTBO roi 4YacTu BOJALI
U3MeEPAETCH MACCOM, HAXOAMMOHM IO PA3HOCTH BECOB
JAPYIoro cocyaa ¢ 3ToM 4YacTbI0 BOABI M 3TOI0 Ke COCY/Aa
10 pasMelIeHus: BOJAbI B HEM.

IlpuMepoM TaKOro ABYXYACTHOIO KOJHYECTBA BOAbI
apjasgerca cymMmma 10 a + 3 kr. IJror npumep
A0KA3bIBAET, 4YTO MNPHUMEHHUTEJIbHO K KOJHUYECTBY
o0lIero  3JeMeHTa  NOAOOHBIX  KOJUYECTBEHHBIX

3JIEMEHTOB BIIOJIHE PAa3yMHO MOILYVT CKJAALIBATHLCA
pasHOpPoOaAHbIC (PU3NYCCKUE BEJINYHNHBI.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 87/283
Kpome TOIO, KOJIUYECTBA yacTeu

KOJIUYECTBEHHOI'0 3JIEMEHTAa MOI'YT YKa3bIBATHCS
U MOCPEACTBOM HE MCKJIIOYAKINMX JAJbHEHIICIO0
YTOYHCHUS HE BIIOJIHE ONPeaeJeHHbIX, HCTOYHBIX,
HPUOJIHKEHHDBIX, OPUEHTHPOBOYHbIX

TCXHNYCCKHNX NJIN JAKC OBLITOBBIX CIMNHMNII.
Hanpumep, Tapejka cymna siBJseTCH KOJIHYECTBEHHbIM
3JIECMEHTOM, B KOTOPOM 3JIEMEHTOM fIBJISIETCH CYII, 4 €ro
KOJIUYECTBOM SIBJISAECTCHA O00bHEM NpeIHAZHAYEHHOH 1)1
pa3MelleHus CyIla YaCTH TapeJIKH.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPON3BOJIbHbBIE YACTH BITEPBBIE ITO BCEOBHIEMY 3AKOHY COXPAHEHWSI 88/283
I[pyFI/IMI/I IpuMceEcpamMmn KOJINYECCTBCHHDBIX

3JIEMEHTOB ABJSAIOTCH KACTPIOJIA O0opIia, MEUIOK
KapTodeiis, ANUK 100K, KOPOOKa KOH(eT.
IlpumMepoM CMEIIAHHOI0 KOJHMYECTBA CO BIOJIHE
PA3YMHBIM CJIOKEHHEM PAa3JUYHBIX H JakKe
PA3ZHOPOJAHBIX TEXHUYECKUX U ObITOBBIX €ANHHUII
ABJIACTCH KOJUYECTBEHHBIN 3JIEMEHT, 3JIeMEeHTOM
KOTOPOI0 fAIBJHETCH MOPKOBb, 4 KOJHYECTBAMH
YyacTeu SABJIAIOTCH TPHM MeEIIKA, 1BA PIOK3aKa, Tas3,
ABa BeApa U 3 KI.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHMUS 89/283
IlpuBenenye TaKMX MOAOOHBLIX BBHAY OOIIHOCTH

3JIEMEHTA KOJUYECTBEHHBIX JJIEMEHTOB Aa€T eIMHbIN
KOJMYECTBEHHBIA 3JE€MEHT, B KOTOPOM KOJUYECTBO
MOKET ObITb CYMMOW PAa3HOPOAHBIX (PUIHMYECKHUX
BCJUYMH, MPUYEM HE TOJBKO BIIOJITHEC OCMBICJICHHOU, HO
M Ype3BbIYAMHO MOJE3HOM U [Jaxe Heo0X0AMMOH
HMEHHO MNPAKTHUYECKH, A MNPAKTHKA, KAaK H3BECTHO,
SIBJISCTCH KPUTEPUEM UCTUHBI.

IIpuBenéHHbIe BbIlIe NPHMEPbI OTHOCWIHCH K
CJOKEHUI0 PA3HOPOJAHBIX KOJHYECTB 0e3 HuXx
BbIYMTAHWA.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 90/283
IIpuMEeHHMTEJbHO K HMEHHO aJredOpamvyecKkoMy

CJI0KEHHUI0 PA3HOPOAHBIX KOJUYECTB B IPHMHIIHAIIE

BIIOJIHE  JOCTATOYHO TNPHUBEACHHOIO0  BbIIIIe
JAaMCUYAHUA O BBCACHHUH OTpI/IHaTeJII)HI)IX KOJINYECTB.

OaHaKko mnpeacTraBJsAeTcd I0Je3HBIM HMEHHO B
SIBHOM BHJ€ IOCTPOMTH NPOCThbie NpPHUMEPHLI C
BLIYUTAHHUEM KOJIHYECTB, B YACTHOCTH
IHOCPEeACTBOM peodopasoBaHuA HEKOTOPBIX
IIPUBEAEHHBIX BbIlIe NPHUMEPOB MAJS CJA0KEHUS
KOJIMYECTB 0€3 X BLIYNTAHUS.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 91/283
IIpumep. B Beape Ob110 10 J1 )KUAKOCTH HEM3BECTHOH

IVIOTHOCTH. YacTh 3TON KMAKOCTH BBLIWJIM B OaHKY
HEeM3BECTHOI0 00bE€MA, K TOMY K€ He 3al0JJHUB 0aHKY,
OJHAKO B3BECHUJIM €€ NMpeaABAPUTEIbHO NMYCTYIO U IOCJIe
ITOI0 YaCTUYHOTIO 3ano0JIHEHH S "KHUJIKOCTHIO.
Oka3ajiocb, 4TO I0CJEe 3aJIMBKH 3JTOro KOJIHYECTBa
KUAKOCTH Macca OaHKH YBeJIHYMJIachb Ha 2 KI.
TpeOyercss  onpeaeJuTbh  KOJHYECTBO  KHIAKOCTH,
ocraBlIencsa B Beape. SCHO, YTO MCKOMOE KOJHUYECTBO
"KIJIKOCTH COCTABJISIET

10 1 - 2 kr.



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 92/283
3amMeyanue. IT0 BbIYUTAHME PAZHOPOJAHBIX KOJIMYECTB

HE¢ TOJIbKO BIIOJIHE OCMBICJICHHO, HO M EIMHCTBEHHO
BO3MOKHO 1JIl PelIeHU NMOCTABJICHHOHU 3aIa4M.

3ameuanue. IlociaeaHu 1 NpUBEAEHHBIN BbIILE PUMEP
0 IBYXYACTHOM KOJHUYECTBE BOALI B BHE¢ CYMMbI

10 1+ 3 kr

(KOJIMYECTBO OJHOM YACTH BOJAbI IEJIMKOM 3aNOJHSET
COCYJ M3BECTHOM €MKOCTHM M HU3Mepsercsa 00bEéMOM, a
KOJHMYECTBO APYIodl YacTH BOALI HU3MepsieTcsl MAaCCOM,
HAXOJAUMOH 110 PA3HOCTH BECOB JAPYIOro cocyjaa ¢ 3TOH
YaCcThI0 BOALI M ITOI0 K€ COCyaa 10 pa3MelleHus BOAbI




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHbBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMUMS 93/283
B HEM) HMEWT He TOJbKO JIOTHYECKOe, HO H

HCTOPUYECKOE 3HAYEHHME B TOM CMBbICJIE, YTO Kak pa3
OHU NO3BOJIMJIM aBTOPY B 12 JieT OTKPBLITHL SIBJICHHE
HMEHHO OCMbBICJICHHOU AJre0OpamyecKoi ¢JaaraeMocTu
PA3HOPOJAHBIX KOJUYECTB.

3JamMeuyanue. ITH YACTHbIC 1O ABJCHUIO (KOHKPETHBLIM
YHCJIaM U eAMHUIAM H3MEpPeHHus) U BecbMa 001ue 1o
CYIIHOCTH (3aMBbICJY, H/ee) MPUMepPbl 10KA3bIBAKOT, YTO
NPUMEHUTEJIbHO K KOJMYECTBY OOIIEro 3JJeMeHTa
HOJ0O0HBIX KOJMYECTBEHHBLIX JJE€MEHTOB  BIIOJIHE

PA3YMHO MOLYT HMEHHO AJre0Opanvecku CKJIAANbIBATHCH
pasHOpPoOaAHbIC (PU3NYCCKUE BEJINYHNHBI.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

[IPOU3BOJILHBIE YACTH BIEPBBIE [10 BCEOBIIEMY 3AKOHY COXPAHEHUSI 94/283
3. OTKPBITHUE U OBIIIAA TEOPUS ABJIEHUS

OCMBICJIEHHOMU AJITEBPANYECKOU
CJIATAEMOCTHU PABHOPO/JHBIX IPEIMETOB

Kiaccnyeckas HAYKA CYATAET, UYTO PA3HOPOIAHbIE
HpeaAMeThbl CKJIAAbIBATHh AKO0bI NPUHIMIIUAJIBLHO
HeJIb3sl, MOCKOJbKY 3TO AKOObI JUIIIEHO CMbIC/IA,
M B KayecTBe CBOMX H3JII0JEHHBIX INPUBOIMUT
IHpUMeEPHI ¢ A0JI0KAMHU U TPYIIAMM.

Pazymeercsi, KOHKpPETHBIE MX 4YMCJIAa NPH ITOM

Oepyrcsi NPOHU3BOJBHBIMH  IOJIOKHUTEIbHBIMHU
HECJIbIMM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTHU BIIEPBLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUWSA 95/283
Hanpumep, cOrjacHo KJIacCHYeCKOM Hayke cymma 4

10J10K U S5 A0JI0K cocTaBJsgeT 9 A0/10K, cymMmMa 4 rpyu u
S rpymr cocramjser 9 rpyiu, a Bor cymma 4 010K 1 5
rpyll AKOObI JUIIEHA KAKOI0 ObI TO HM OBLJIIO CMbICJIA.

ABTOpP B 12 jleT OTKPBLI LHEJYI0 MEPAPXUIO
CMBICJIOB AJre0panyeckom CyMMbI B3SITBIX C
UX KOJMYECTBAMHU PA3HOPOIAHBIX NPEJIMETOB,
COBOKVIIHOCTh KOTOPBIX € YY€TOM JTHX
KOJIMYECTB 00pa3syer MMEHHO JHOMHOXKECTBO
(MpeAMHOKECTBO).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTHU BIHEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUA 96/283
IIpumep. CoBOKYNHOCTL 4 A0JOK U 5 rpyldn

oOpadyerT HMEHHO PA3HOPOJAHOE [IOMHOKECTBO
(peaAMHOKECTBO)

{HﬁﬂOKO(l), HﬁﬂOKO(z), ﬂﬁ.ﬂOKO@), ﬂﬁﬂOKOm),
rpyma), rpyma), rpymag), rpymay, rpymae);°
=° {4s10J10K0, sTpyLIa}°.

Teopema. JIodass pasHOpPOAHAS COBOKYIIHOCTDL C
JIOBIMM  KOJHYECTBAMM €€  Pa3sHOPOIHBIX
[peaAMeTOB MOkKeT ObITh C/JeJaHAa OJAHOPOIAHON

COBOKYITHOCTBIO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHPOU3BOJIBHBIE YACTH BIHEPBbBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHWS 97/283

Jloka3aTejabCTBO. JlocTaTouHo [ePEeuTH oT
PAa3HOPOAHBIX BHIOB IPEeIMETOB K €IHHOMY POy
peIMETOB, HaANpuMep K BCEoOIeMy JIs1

BCEBO3MOKHBIX CJIYy4aeB POAY MMEHHO OTBJIEYEHHOIO
[peIMeTa, BbIPAXKAEMOI0 KaK pa3 ¢ IMOMOIIBI 3TOr0
CJIOBA «IIpeaMeT», 4YTO0 M TPeOdoBaJIOCh [A0KA3aTh.
KoJH4eCTBO 3TOro OJHOPOAHOI0 POAOBOr0 INpeaMera
PABHO CYMMeE KOJMYECTB BCEX MCXOAHBIX PA3HOPOIAHBIX
BHM/IOBBIX IPEIMETOB.

Onpenenenue. PogpoennnenveM, MJIM LOMOIEeHHU3AlMEH,
PA3HOPOAHOU, WU TIETEPOreHHON, COBOKYIIHOCTH




Ph. D. & Dr.uSc. LEV GRIGOREVIC GELIMSON: OTKPbBITHUS, U3OBPETEHUSA 1 OBILIUE TEOPUUA
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUSA 98/283
HA3bIBACTCH MNpPUBEJCHHE BCeX €€ Pa3HOPOIAHbIX

BH/IOBLIX HPEJAMETOB K JHO00MY €IMHOMY JJI HUX BCeX
POAOBOMY IpeEIMETY.

I pumep. IIpuMeHHUTEIBHO K PA3HOPOHOH
COBOKYNMHOCTH 4 00K M 5 rpym s0JJ0K0O M rpylia
SIBJISIOTCH PAa3HOPOAHBIMM BHIAOBbLIMH IpeAMeTAMM,
O/mKalIiuM  €AMHBLIM POJAOBBIM NPEIMETOM MOKET
CYMTATHCH (PPYKT KAK YCJIOBHO CYMTAEMOE IOHATHE, B
COBOKYIIHOCTH oOpasyrouiee (PpPYKTHI KaK
coouparejsibHOe MNOHATHE. POAOBBLIM NOHATHEM 1A
(ppyKTa KaK BHIOBOI0 NOHATHA MOKET CUYHUTATHCH




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IIPOU3BOJIbHBIE YACTHU BIIEPBBIE 10 BCEOBIIEMY 3AKOHY COXPAHEHWSI 99/283
mji0ja. PoaoBbIM moHATHEM JJIA ILIOAA B 3TOM CMBICJIE

KAK BHIOBOI0 IIOHATHSI MOXKET CYHUTATHCHA YaCTh
pacrenusi. PoIOBbIM MOHATHEM Jsl JHOOBIX BHMIOBBIX
[peAMEeTOB MOKET CUYHUTATHLCA MMEHHO BCEOOIUH
OTBJICYCHHBLIM €IMHBIM POAOBOM  NpeaAMeT IO
Ha3BaHueM  «mnpeaMer». Hexoropble  npumepsbl
POIOCTNHEHUSA (roMoreHu3anuu) PA3HOPOTHOU
(rereporeHHou) COBOKYINHOCTH 4 500K M S rpym

TARKOBbI.
{s10J10K0 1), A0JI0KO02), H0JI0KO3), A0JI0KO4), TPYIHA), TPYLIA2),

Ipyliag), rpyiay), FPymiaes) © =° {410710K0, srpyma}° =°
tbpyKT(), PYKTe), PPYKT;), PPYKTy), PPYKT),




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHPOU3BOJIBHBIE YACTH BIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHHWA 100/283

PpyKTE), DPYKT(7), PPYKTs), PPYKT(9)}° =° {o PpYKT}° =°
{10 (1), IO/ 2), IO/ 3), TII10[(4), IO/ (5), IIJIO/(6), TLTIOM(7),

10/ (s), IJI0d(9)}° =° {oma0a}° =° {(4acTh pacTeHu ) ),
(4acThb pacTreHus)), (4aCTh pacTeHus)s), (4acTh
PACTEHHUHA)4), (UACTH PACTEHHUHA)5), (UACTH PACTECHUA)(6),
(4acThb pacTeHus ), (4aCTh pacTeHus )s), (4aCTh
PaCTeHHs )y }° =° {o (4acTh pacrenusn)}° =°
{HPEHMQT(D, NMMPEAMCET o), IPCAMCT 3), IPCAMCET (4),
IMPECAMCT 5y, IPCAMCET 6), HPECAMCET (7), HPCIAMCT (3),
[peaMeT9)}° =° {y mpeamer}°.



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHPOU3BOJIBHBIE YACTH BIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHHWA 101/283

3amevanue. OaHOCTOpPOHHHUE CTPEJKHU 31eCh
MOKA3BIBAKOT BbIpakaeMoe CYKJICHUEM «BHJ €CThb Poa»
NMEHHO HETOXKIEeCTBEHHOE, O/IHOCTOPOHHEE,

HeoOpaTUMoOe OTHOLIEHUE BKJIOYEHUSI BU/IA B PO/I.

3ameuanue. Pasymeercsi, BHIAOBasg  OJAHOPOAHAA
COBOKYITHOCTb, HAanIpuMep 9 00Kk wimn 9 rpyur, MoxkeT
ObITh TAKHMM 3Ke CI0CO00M IpHMBedeHA K J0O00H u3
CBOMX  POAOBBIX OJHOPOIHBIX COBOKYITHOCTEH,
Hanpumep 9 bpykToB, 9 mioaoB, 9 yacrer pacreHus, 9
peaMeToOB, €CJM J3TO0 He00X0AUMO HJIM KeJATEJIbHO,

XOT  OJHOPOJHOCTL COBOKYIHOCTH  olecmedyeHa
N3IHAYAJIBHO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 102/283
3ameuanue. Ilepexogq orT BMIOB K EIMHOMY Ppoay

ABJAECTCA NMOAbEMOM (IOBBILIECHHUEM YPOBHSI) B POJ0O-
BU/I0BOH HCPAPXHUH.
3ameuanune. Ilepexonq oT BHAOB K €IMHOMY POAY
I103BOJIsAeT YKA3aTh BU/IbI B KOJMYE€CTBE €IMHOI0 POAA.
Ilpumephl.
1410J10K0, sTPYIIAL® =° {4 3610ka + 5 rpymPPYKT® =°
14 s6a0ka + 5 rpymIIIOA Y =° {4 s60xa + 5 rpym(IACTH PACTEHHA )}
=° {4 s6a0ka + 5 rpymlIPEAMET}° =° {omIpeAMeET]®,
1490J10K0, sTPYIIAL® =° {4 3610ka + 5 rpymPPYKT® =°




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIIIEMY 3AKOHY COXPAHEHUMA 103/283
{4 s6:10xa + 5 rpyw IO} =° {4 g60a + 5 rpym(IACTH PACTEHMS )}
=° {y(4yacThb pacTenusn)}° =° {ompeamer}°,
14910J10K0, sTPYIIAL® =° {4 610ka + 5 rpymPPYKT® =°
{4 s610ka + 5 rpyw IO} =° {o IIIOA}° = {o(UACTH
pacreHusn)}® =° {smpeamer}°,
1410J10K0, sTPYIIAL® =° {4 610ka + 5 rpymPPYKTS® =°
Lo PpYKT}° =° {omiaoa}° =° {o(yacTh pacreHus)}® =°
{orpeamer; .
3ameyanue. PaBeHCTBO KakK CUMMETPUYHOE
ABYCTOPOHHEE B3aMMHOE 00paTMMoO€ OTHOILEHHE
PABHOCHJIBbHOCTH (3KBHBAJEHTHOCTH) HMEET MECTO IPHU




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 104/283
COXPAHEHUM KOHKPETH3AIMU COCTABA COBOKYINHOCTH 4

1010k M S rpyun. Ilepexoa Kk ux o0mieMy KOJUYECTBY 9
[epeBOAUT ABYCTOpPOHHEE PABEHCTBO B
OTHOCTOPOHHIOK CTPEJIKY.

IlpuBenenne TakKuX MOJO00HBIX BBHAY OOLIHOCTH
3JIEMEHTA KOJWYECTBEHHBIX JJEMEHTOB AT €IMHbIN
KOJUYECTBEHHBIN JJEeMEHT, B KOTOPOM KOJHUYECTBO
MOKET ObITb CYMMOW PAa3HOPOAHBLIX (UINYECKUX
BEJIUYUH, MIPUYEM HE TOJbKO BIIOJHE OCMBbICIEHHOM, HO
M Ype3BbIYAMHO MOJE3HOM U [Jake Heo0X0aAMMOH

MMCHHO IIPAKTHYCCKH, a IIPAKTHKA, KaK H3BCCTHO,
ABJACTCH KPUTECPUEM UCTHUHDI.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTH BIEPBLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHHNSA 105/283
IIpuBeaéHHbIE BbIlIEe MPUMEPbl OTHOCHJIHUCH K

CJOKEHMI0O PAa3HOPOJAHBLIX MNpeaAMeToB 0e3 HuXx
BLIYUTAHUSI,

IIpMMEeHHUTEJIbHO K HMEHHO AJre0pam4ecKomMy
CJI0KEHHUI0 PA3HOPO/IHBIX NPEIMETOB B IIPUHIMIIE

BIIOJIHE  JOCTATOYHO IPUBEACHHOI0  BbIIIIE
JaMCUYAHHU 0 BBCACHUHU OTPHUHATC/IbHbBIX KOJIHUYCCTB.

OagHako npeacraBjsieTcsd IMOJe3HbIM MMEHHO B
SIBHOM BHJ€ IOCTPOMTH MNPOCThbI€ NPHUMEPHLI C
BbIYMTAHMEM IPEAMETOB, B YACTHOCTH IOCPEACTBOM




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 106/283
peoOpPa30oBaHUA HEKOTOPLIX IMPUBEICHHbIX BbIIIE

NPUMEPOB JA  CJAOKEHMHA HpeaMeroB 0e3 HX
BLIYUTAHWA.

Ilpumep. B cembe y Opara ObL10 4 s0J10Ka, a Y ero
cecTpbl ObLIO 5 rpymi. bpar M cecTrpa NIOJHOCTHIO
oOMeHsiIuCch ppykramu. Ilociie oOMeHa y Opara crajo 5
rpyia, a y ero cecrpol crano 4 sioyioka. TpeOyercs
BbIPA3UTh M3MEHEHUs 00ajaHuA PPYKTAMH OTAEJIbHO
y Opata W Yy cecTrpbl B HTOre 3TOro o0OMeHA.

JlIoMHOKeCTBO (IIpeaIMHOKEeCTBO) AJs Opara 10 00MeHa
ObLI10

{4590J10K0}°,



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTH BIIEPBbBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHMUS 107/283
mocJe 00OMeHa CTaJIo

{srpyma}°,
TO €CTh HU3MEHMJIOCH Ha

{srpyma}® -° {41010K0}° =° {srpyma, 4a10J10K0}° =°
{5 rpym - 4 1610k PPYKTHI§ °.

JloMHOKeCcTBO (IIPEAMHOKECTBO) 1JA CeCTPhI 10 00MeHa
ObLII0

{srpyma}°,
mocJje 00MeHa CTaJIo

{450J10K0}°,
TO €CTh U3MEHMJIOCH HA



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPLITUS, USOBPETEHUS U OBIIIUE TEOPUUA
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 108/283
{490710K0}° -° {srpymia}° =° {4s10J10K0, srpymua}°® =°

{4 5610k - 5 rpym(PPYKTHI .

3amMedyanue. 10 BbIYMTAHUE PA3HOPOJAHBIX NPEAMETOB
He TOJIbKO BIIOJIHE OCMBICJICHHO, HO M €AMHCTBEHHO
BO3MOKHO JJIfl pPellieHUs NMOCTABJICHHOHU 3aJa4H.

3Jameyanue. IloIHOCTBIO  HEYYBCTBUTEIbHBbIE K
KOJMYECTBAM  HAJUYHBLIX 3JIEMEHTOB  MHOKECTBA
KaHTopa NpMHIUIHNAJIBLHO HENPUIOAHbI JJHA PelleHus
32144 ¢ YY€TOM OTJMYHBIX OT 0e3pasMepHOU eIUHHUIbI
KOJHMYECTB HAJUYHBIX 3JeMeHTOB. i Takux 3amadq
A0CTATOYHbI JAOMHOKeCTBA (IpeaMHOxkecTBa). OaHAKO




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 109/283
B PACCMOTPEHHBbIX BbIIE NPOCTEHIINX 324a49aX MOKHO

000MTHUCH 0e3 JIOMHOKECTB (mpeaAMHOXKeCTB)
[OCPEACTBOM IPUBEAEHHS PA3HOPOAHBIX BUIOBbIX
HpPeAMETOB K €IHMHOMY (0011eMy) pOJA0BOMY IpeAMeTy,
NPUYEM BHIOBbIE MpeAMeTbl SBHO MNPUBOAATCH B
KOJHUYECTBE  POJAOBOr0  mnpeamMera, HU30MOp(pHOM
COOTBETCTBYIOLIIEMY IOMHOKECTBY (IIPEAMHOKECTBY).
Ilpumep ¢ ykKasaHumeM u3oMopdpu3iMa IBOMHOH
CTPEJIKOU.

{490710K0}° +° {srpyma}° =° {4s10J10K0, srpymia}° =°

$ 4 s6noka + 5 rpymPPYKTBI}C < 4 90710Ka + 5 rpyIL.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 110/283
Ilpumep ¢ ykKazanumeM  u3oMopdu3iMa IBOMHOH

CTPEJIKOMN.
{srpymaal® -° {4s0a0k03}° =° {srpyma, 490J10K0}° =°
{5 rpym - 4 5610caPPYKTHI}C < S TpyuI - 4 s10J10KA.
Ilpumep ¢ ykKasaHumeM  u3oMopdpu3iMa IBOMHOH
CTPEJIKOU.
{490710K0}° -° {srpymia}° =° {4s10J10K0, srpyma}°® =°
{4 a610xa - 5 rpym@PYKTHI}C < 4 s10J10KA - 5 rpyIiL.
3amevyanue. IIpocreiilnve nmpuMepbl ajaredOpamyecKux
CYMM PAa3HOPOJAHBIX NPEAMETOB
4 s10J10Ka + 5 rpyu,




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 111/283
S rpyun - 4 s10J10Ka,

4 s10J10KA - 5 rpyIn

HMEIT HE TOJBKO JIOTHYECKOEe, HO M HCTOPHYECKOE
3HAYEHHE B TOM CMBICJIe, YTO KAK Pa3 OHM IO3BOJIMJIN
apTopy B 12 Jer OTKpbITHh SBJE€HHE MMEHHO
OCMBbICJICHHOM ajaredopanyeckou CJIAraeMocCTH
PA3HOPOAHBIX NPEAMETOB.

3JaMeyaHnue. JTH YACTHbIE IO ABJCHUIO (KOHKPETHBIM
YUCJIAM U eIUMHMIIAM H3MEpPeHHsi) M BecbMa 00I1ue 1o
CYIIHOCTH (3aMBbICJY, H/ee) MPUMEPbI J0KA3bIBAKOT, YTO

BIIOJIHE Pa3syMHO MOIYT HMMEHHO aJredOpamyeckKu
CKJIAAbIBATHCH PA3HOPO/AHBbIC NIPEAMETHI.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 112/283
3Jameuyanue. CymmMa pasHOPOJAHBLIX NpPeAMETOB € HX

KOJIUYeCTBAMHU, HAIPUMeEP,
4 s10J10Ka + 5 rpyuu,
0COOCHHO NpM 3aMeHe 3HaKa ILUIIC COK30M «u» (Imo-
(ppaHIy3CKH et, YTO U MPHUBEJIO K 3HAKY 1)
4 s10J10Ka U 5 rpyIn
U TeM 0oJiee NMpM YKA3aHUU KOJUYECTB MNpeaMeToB
COOTBETCTBYKOIIUMHU KOJHYeCTBAMH XOTSI OBl
KOHTYPHBIX M300paKeHHil KaXKI0ro U3 3TUX NpeIMeTOB
HA PUCYHKe, a ellé Jydlle B HAType, BIOJHE MOHATHA
JT0BOJIbHO MAJICHBKUM J0IIKOJIbHUKAM U Ja’Ke Y HUX He




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHUMSA 113/283
BbI3bIBA€T HUKAKHX COMHEHHMH B €€ OCMBICJIECHHOCTH,

IMOCKOJILKY MOKeT ObITh pa3MellleHa HAa IMOBEePXHOCTH
CT0J1a, B Ba3e, CYMKe U TaK jaJjiee.
3ameuyanue. AuireOpamdeckue CyMMbI, B IAHHOM CJiy4dae
PA3HOCTH

S rpyun - 4 s10J10Kka, 4 A0/10Ka - S TpYyIII,
¢ JI00M TOYKH 3peHMHA mpolle, 4YeM Ha PeaKoCTb
POCThIe M TEeM He MeEHee BeCbMa OTBJICYCHHBIEC
ajredOpanyecKue BbIPpaKeHU s

Sp -4a,4a-Sp
(S pears - 4 apples, 4 apples - 5 pears).
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4. OTKPBITUE U OBIIIAS TEOPUS SIBJIEHUSA U
CYHIHOCTU JIBAXK/IAbI YACTHOCTH
KIIACCUYECKOI'O YACTHOI O JIEJIEHHUSA HA
PABHBIE YACTH CO B3JATHEM B UTOI
INPUXO/IAIIEIOCA TOJBKO HA O/JIHY YACTD
(HA EAUHUIY JAEJIUTEJIS)

JlejeHne [JAHHOIO0 JeMCTBHUTEJILHOI0 4YMCJIA a HAa

I0JIOKHUTEJbHOE 11eJI0€ YHCJIO0

ne N=1{1,2,3,..}
KaK JeJuTe]lb HMeeT CMBICI [JeJeHUs JAaHHOIO
NEHMCTBUTEJIBHOI0O YHCJIA a HA 3TO0 IMOJOKHTEJIbHOE
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IIPOW3BOJbHBIE YACTH BIEPBLIE 10 BCEOBIIEMY 3AKOHY COXPAHEHW A 115/283
HeJ0€ 4YHUCJI0 NI PaBHBIX yactel M 3aTeM B3SITHS

NPUXOASIIErocs HA JIO0YI0 JIUIIb OAHY U3 ITHX dYacTei
B HTOI ¢ OCTAaBJIEHHMEM NPHUXOAAIIETOocss HA BCe
OCTA/IbHbIE PaBHbIE YAaCTH B CTOPOHEe (TaK 4YTO JJIs
BbINIOJITHEHHUSI 3aKOHA COXPAHEHUS NPU JdeJIeHUM
HEHYJIEBOI'0 JEeHCTBUTEJIHLHOI0 YHCJIA a HEe00X0aUMMO M
A0CTATOYHO [JeJIeHHe TOJbKO Ha eauHuny). MMeHHO
[IOITOMY J€eJeHHE JAHHOI0 YHMCJIA a HA IOJI0KHTEJIbHOE
[eJioe YHCJI0 N KaK [eJuTelb ONpeaeasieTcss Kak
nelcTBHE, oO0paTHOe YMHOKEHH IO Ha ITO

MMOJIOKUTE/ILHOE 1eJI0e YMCJI0 N YACTHOI0 a/n, aamiemy
ACJINMOC a.
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To ecThb 10 OejieHHS OBLJI0 JAHHOE AEHMCTBHUTEJLHOE

YUCJI0 a, MOoCje [ACJCHHUA HA IO0JOKHUTEJIbHOE IIeJ10e
YUCJI0 N CTAJ0 JAeHCTBUTEIBbHOE 4Yuciao a/n. Ilodromy
Heo0X0AMMOe M [J0CTATOYHOE YCJOBHE BbINOJHEHUA
BCeoOIIero 3aKOHA  COXPAaHEHHST NPHU  JAeJIeHHH
HCHVJICBOI'0  JCHCTBUTEJIBHOI0 4YHCIA a  €CTh
HEIIPEMCHHAS EAWMHMYHOCTDL [ICJIMTEJHd n 1. 10
CBSI3aHO C TeM, 4YTO JeJieHre 0epeT B CBOM UTOI He BCe N
PABHBIX YacTer, 00pa3oBaBIIUXCH INPH JdeJIEHUHM, A
TOJbKO OJHY M3 JITHX 4YacTed M BbIOpacbiBaer BcCe
OCTAJIbHBIC YACTH, OCTABJIAA UX 32 NpeaejiaMu UTora.
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Ipumep. OOuagarear a = 20 A0J0K npUrdacua 5

rocTed ¢ HeJbl pa3aeuTb, He pa3pe3as, 3Ty a = 20
10JI0K IOPOBHY NPH HEOOXOAUMOCTH C OCTATKOM T
MEXKIY AeMCTBUTEIbHO NPUIIEIIIUMHU

ne{0,1,2, 3,4,5}
roCTSIMH, 2 0CTATOK BbLIEJIUTH cele.

Eciau npuayT n = 5 rocreu, T0 KaxKAbId U3 HUX IMOJYUYHT
o a/n = 4 s1010ka npu ocrarke r = () 10J10K 1J151 X035IUHA.

To ecTrb HenmpeMeHHO YAOBJIECTBOPSIOINMN BCeoOIIEMY
3AKOHY COXPAaHEHHUS NOAJIUHHBIA MOJHbIA UTOI ACJICHUS
eCTh

20=4+4+4+4+4(+0)=4*5(+0).
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INPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHUS 118/283
OObIYHOe aejieHHE NMPABUIBHO onpenessieT JUIlb OJHY

YyacTh [0 HMTOraM [eJCHHUA M I0ITOMY AACT JIMINb
YACTUYHOE TMpeAcTaBJeHHe 00 uTorax [JejJeHus, 10
KOTOPOI0 NPEeACTABJAJMCL, B ABHOM Bujae 20 s10J10Kk M
[H0CJIe KOTOPOIo TOJbKO 4 A0J10KAa:
20:5=4.

Ecau npuayr n = 4 rocrs, T0 KaXKIbIM U3 HUX MOJTYYHUT
o a/n = 5 A0J0K npu ocratke r = () A0/JI0K AJI X03AMHA.

To ecTrb HenmpeMeHHO YAOBJIECTBOPSIOINMN BCeoOIIEMY
3AKOHY COXPAaHEHHUS NOAJIUHHBIA MOJHbIA UTOI ACJICHUS

€CThb

20=5+5+5+5(+0)=5*4 (+0).
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OObIYHOe aejieHHE NMPABUIBHO onpenessieT JUIlb OJHY

YyacTh [0 HMTOraM [eJCHHUA M I0ITOMY AACT JIMINb
YACTUYHOE TMpeAcTaBJeHHe 00 uTorax [JejJeHus, 10
KOTOPOI0 NPEeACTABJAJMCL, B ABHOM Bujae 20 s10J10Kk M
[10CJIe€ KOTOPOI'0 TOJbKO S A0JI0K:

20:4=5.
Ecau npuayT n = 3 rocrs, T0 KaXXIAbIM U3 HUX MOJTYYHUT
o [a/n] = 6 A0JI0K IPHU ocTaTKe r = 2 A0JI0K JJI5 X03AMHA.
To ecTrb HenmpeMeHHO YAOBJIECTBOPSIOINMN BCeoOIIEMY
3AKOHY COXPAaHEHHUS NOAJIUHHBIA MOJHbIA UTOI ACJICHUS

€CThb

20=6+6+6+2=6*3+2,
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OOb1uHOE gesieHue (0e3 ocTaTKa) 1a€T UTOr

20/3=6+2/3

¢ paspe3aHueM 2 s10JI0K BONPEKH YCJIOBHIO 3aa4M.
IHockoabky 20 He aeaurcsa HA 3 HaUeJa0, TO NPUXOAUTCH
INPUMEHSTH 00bIYHOE [AeJeHHEe ¢ OCTATKOM, He HMeEIoIIee
B KJACCHMYEeCKO HayKe O0003HAYCHHUS, OTJIUYHOIO OT
0003HAYeHUSA OOBIYHOIO JejeHMss 0e3 ocrarka u
pacno3HaBaeMoe 10 HAJUYHMIO CTPOro MOJIOKUTEIHLHOIO
OCTATKA:

20 : 3 =6 (ocTaToK 2).
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HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 121/283
OObIYHOE JejieHHEe ¢ OCTATKOM INMPABUJIBLHO onpeaesasieT

JUIIb OJAHY YaCTh M OCTATOK [0 HUTOraM JAeJIeHUs M
[OITOMY [JAaéT JMIIb YaCTHU4YHOE NpeacTaBJIeHHE 00
UTOrax JeJeHHus, A0 KOTOPOro mnpeacTaBJISsJINCh B
sBHOM BHIe 20 s10JI0K M IOCJ€e KOTOPOIo TOJbKO 6
s10JI0K U OCTATOK 2 s10J10KA.

Ecau npuayT n = 2 rocrs, T0 KaXKAbIM U3 HUX MOJTYYHUT
o a/n = 10 s010k nmpu ocrarke r = () 10J10K )11 XO35IUHA.

To ecTrb HenmpeMeHHO YAOBJIECTBOPSIOINMN BCeoOIIEMY
3AKOHY COXPAaHEHHUS NOAJIUHHBIA MOJHbIA UTOI ACJICHUS
eCTh

20=10+ 10 (+ 0) = 10 * 2 (+ 0).
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INPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHUSA 122/283
OObIYHOe aejieHHE NMPABUIBHO onpenessieT JUIlb OJHY

YacTh N0 MTOraM [JeJeHUS M I03TOMY AT JIMIIb
YACTUYHOE TMpeAcTaBJeHHe 00 uTorax [JejJeHus, 10
KOTOPOIro NMpeaAcTaBJAsJIMCh B ABHOM Buae 20 s10J10K U
[ocJjae KOToporo T1oabko 10 10/10K:

20:2=10.
Eciau npuaér n = 1 rocrb, T0 moayuyur a/n = 20 100K
npu ocratke r = () A0/10K AJI X035AMHA.
To ecTb HempeMeHHO Y/AOBJIETBOPAKIIMI BCeoOIIEMY
3AKOHY COXPAaHEHHUS NOAJIUHHBIA MOJHbIA UTOI ACJICHUS

€CThb

20 = 20 (+ 0).
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OObIYHOE aeJIeHue IPABUJIbHO onpeaeasier

¢IMHCTBEHHYI0 YACTh [0 MUTOraM [AeJIeHUSI U IOITOMY
AaéT IOJHOE MNpeacTaBjeHde 00 MTOrax [aejJeHus, A0
KOTOPOIro NMpeaAcTaBJAsJIMCh B ABHOM Buae 20 s10J10K U
nocje koroporo 20 s0J10K:
20 : 1 =20.

Eciaun He npuaér HUKTO (n = () U3 rocrei, To AeJieHUE HA
0 paBHBIX YacTel MOJHOCTHIO JMIEHO CMbICIA, HEJIEMO
M He NPOU3BOJIUTCH BOOOIIE (a2 HE MPOCTO HEBO3MOKHO,
KAaK CUHTaeT KJjaccuyeckas Hayka). 20 pas3aejudrb Ha
HYJIb U MOJY4YUTh +o0? IIpm TOM, 4TO 510,10K BCcero 207?
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SIcHO, YTO B MOJOOHBIX CJYYASIX JAeJE€HUE HA HYJIb

He MPOCTO 0eCCMBICJICEHHO, HO M BOOOIIIE HeJIeNno U
He HYKHO. Kak Obli1n 20 010K Y X035IMHA, TaK
OHHU BCE U OCTAJUCH Y HEro.

B ciayyae HYJ€BOro OeJMMOI0 [d€J€HHUE TOXKe
BOOOIIE He IMPOU3BOAUTCHA, INOCKOJbKY HeYero
NeJIUTh, YACTHOE, MPUXOAAIIEecs HA OJHY YaCTh,
H OCTATOK BCE SIBJSAIOTCH HYJEBbIMU.
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HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 125/283
B o0meM ciaydyae HenmpeMEHHO YAOBJETBOPSIOIIUN

BCeOoOIIeMY 3aKOHY COXPAHEHHUS IOJJIMHHbIA IOJHbIN
UTOL [eJEeHUS eCTh
a = (3/11)(1) + (a/n)(z) + (a/n)(3) + ...+ (a/n)(n) = (a/n) *n.
OObIYHOe Je/ieHUE NMPABUIBHO onpeaesser JUIlb OJHY
YyacTh [0 MTOraM [eJeHUs U I03TOMY Ja€T Nmpd n
O0oJiblIe eAUHMIBI JHMINb YACTHUYHOE NMpeaAcTaBJIeHUue 00
UTOrax [deJeHUsA, A0 KOTOPOro mnpeacraBiasijioch B
SABHOM BHJAE JCHCTBUTEJIbHOE YHMCJI0 a H I0CJe
KOTOPOIo AefCTBUTEAbHOE YHUCJIO0 a/n:
a:n=a/n.
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INPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIIEMY 3AKOHY COXPAHEHMWSA 126/283
JleieHnue JaAHHOI0 YMCJA KaK  JeJMMOr0 Ha

[0JIOKUTEIbHOE HeleJ0e YHUCI0 KAK JeJuTe]b UMeeT
CMBbICJI 1eJICHUSA JTAHHOI'0 YHCJIA HA PABHOE LEJI0U YACTH
ACJUTENA HEOTPUIATEIbHOE LEJ0€ YHMCJI0 CAUHHUI KaK
BCEX PABHBIX YacTed M HAa MEHbIIYK eIUHHUIbI
OJIOKUTEIbHYI0 JPOOHYI0 YacTh AeJUTE]s, TO €CTh
CMBICJI JeJCHUSA JAHHOI0 YHCJIA HA NpeBbILIAKOIIEEe HA
CAMHMUIY IEJVIO YACTh ACJUTEds KOJHUYECTBO YacTew,
MOCJeAHSAS M3 KOTOPbIX MEHbIIle eIWHHIbI, a BCe
NpeAbIAYIIHE YACTH PABHBI ¢AUHHUIIEC U MMOITOMY MEKIY
CO00H, MPUYEM JeJIeHUue WIAET HPAMO MPONOPIUOHAIBHO
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yacrsiM, a B KadecTBe 00mero urora aejJleHus

NPUHUMACTCH UTOT, MPUXOAANIMUACH HA 0HY CIUHUYHYIO
YacThb, He3aBUCUMO OT e€¢ Haau4uudA. IloaTtomy B cay4ae
HYJEBOM IEJ0M YACTH MOJOKHUTECJBLHOI0 [ACJIUTE/Is
AeJIeCHHEe HA Hero npuooperaer CMbICA YMHOKEHUS HA
[peBbIIIAKOIIee ¢AUHUIY O0pallleHUE JeJTUTEeNHA, TO €CTh
HAa oOpallleHHe ero MOJOKHUTEJbHON APOOHOW YaCTH.
HUMeHHO 1mo3TOMY [deJIeHMEe [JAaHHOI0 4YMCJIa Kak
JeJUMOI0 HAa HEHYJEBOE YHCJI0 KaK [JdeJuTe]b
onpeaeasiercs Kak AJedcrBue, 00paTHoe YMHOKEHHMIO HA
ITO HEHYJIEBOE YHUCJI0 YACTHOIO, JAKIIEMY JdeJUMOE.
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Takum oOpaszom, aBTop B 12 jier OTKpPLLI SIBJEHHE H

CYIIHOCTh  JABAXKAbl  YACTHOCTH  KJACCHYECKOIO
YACTHOI'O [IeJICHUS HA PABHbIE YACTH CO B3ATHEM B UTOI
NPUXOAAINErocsl TOJBKO HA OJAHY 4YacTh (HA eIUHMUIY
AeJIUTEISA) U MO3TOMY HA3BaJ KJACCHYECKOEe [deJIeHHe
YACTHBIM JICJICHUEM.

I'1aBHas, NPUHIMITHAIbHASA ero YACTHOCTD
3aKJIYAETCS B JeJECHUHU TOJbKO HA pABHbIE YACTH.
Jlpyrags ero 4YacrHOCTb 3aKJHYaeTcd B SABHOM
NPpUBEACHUN NPUXOAAIIErocs TOJBKO HA OJAHY YaACTh
BMECTO IOJTHOI0 UTOIA JAeJICHUS.
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POW3BOJIbHBIE YACTH BIIEPBBIE 10 BCEOBLHIEMY 3AKOHY COXPAHEHMSI 129/283
5. OTKPBITUE U ObIIASA TEOPUS SABJEHUSA

HAPYUHIEHHUA BCEOBIIEI'O 3AKOHA COXPAHEHUASA
KIJIACCUYECKUM YACTHDBIM JAEJIEHUEM HA PABHBIE
YACTUA ITPU OTJIMYHOM OT EAUMHUILIBI AEJIUTEJIE

ABTOp B 12 Jer OTKpPbLI SBJEHHE HApPYIICHUS
BCEOOIIEro  3aKOHA  COXPaHEHHS  KJIACCHYECKHUM
YACTHBIM [eJICHUEeM HEHYJIEBOI0 [AeHMCTBUTEIbLHOIO
AeJJUMOI0 a HAa pPaBHbIe YacTH IPUH OTJIMYHOM OT
eAMHUIBI  MOJOXKMTEJAbHOM  Jaeaurese b, npwu
OTPULATEIBHOCTH KOTOPOr0 MOKHO PABHOCUJIBHO
(3KBUBAJIEHTHO) YMHOXHUTh HAa MHHYC €IUHMIY H
HeJTUMOe, U JeJIUTeb.
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C BbIe/IeHHEM 1eJI0OM YacTH [b] u ipoOHOM YyacTH

{b} mooxuUTEALHOrO YKMcaa b

b=1[b] + b} =1n+1g+1a + ..+ 1pp + {b;
B 001LeM CJIyuyae HeIPEeMEHHO YA0BJIETBOPAIOIIUH
BCeOOLIEeMY 3aKOHY COXPAHEHHMS MOIAJUHHBIN
[OJHBLIA UTOI JeJieHUd a HA b ecTh

a = (a/b)b = (a/b)|b] + (a/b){b} =

(a/b)ay + (a/b)e) + (a/b)@) + ... + (a/b)aw) + (a/b){b}.
OObIYHOe aejieHHE NMPABUIBHO onpenessieT JUIlb OJHY
YacTh II0 MTOraM [JeJEHWS M N0I3TOMY aaér mnpu b,




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IMPOU3BOJIbHBIE YACTH BIEPBBIE 10 BCEOBIIEMY 3AKOHY COXPAHEHMS 131/283
OT/IMYHOM OT €JIUMHUIbI, JIMIIIb YAaCTHYHOC

[peacTaBjeHue 00 UTorax JejieHus, 10 KOTOPOro
[PEaACTABJSAJI0CH, B SIBHOM BH/E JCHCTBUTEIbHOE
YUCJI0 a M IOCJe KOTOPOro IeHCTBUTEIbHOE
yucjo a/b:

a:b=alb.
B »3ToM u 3akja4aercs sBJEeHHE HapYyIIEeHHUS
BCeoOIIero  3aKOHA  COXPAaHEHMH  KJIACCHMYECKUM
YACTHBIM [€JEHHEM HEHVJEBOr0 [AeliCTBHTEILHOIO
AeJIMMOT0 a HAa pPAaBHbIE YACTH IPH OTJIHYHOM OT
eIMHUILI MOJIOKUTEJILHOM Jejiurteie b.
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ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHPOU3BOJIBHBIE YACTH BIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHHWA 132/283

6. OTKPBITUE U ObLLIASA TEOPUSA ABJIEHUA U
CYIIHOCTHU TPUXKAbBI YACTHOCTHA
KIIACCUYECKOI'O HACTHOI' O AEJIEHUSA HA
IEJOE YN CJIO PABHBIX HEJBIX YACTEH C
OCTATKOM
JleqjeHne ¢ ocratkoM (MMEHHO NPHMHIUNHAIBHO
oT/IMYarIeecss 0T OOBIYHOIO AeJEeHUSA U YPe3BbIYaANHO
IIUPOKO MPUMEHsIeMoe B apudmMeTHke, ajareope, Teopuu
yuceJd M KpUOTOrpapuu) MNOJOKHUTEJbHBIX IeJbIX
AeJUMOr0 HA [JdeJUTe]b HMeeT CMbICJA KPATHOIO
BLIYUTAHUA [JCJMTEJIs U3 [AeJUMOr0 Ha3bIBaeMoe
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ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IIPOW3BOJbHBIE YACTH BIEPBLIE 10 BCEOBIIEMY 3AKOHY COXPAHEHW 133/283
HCITOJTHbIM HYaCTHbLIM Han0oJIbIIEe BO3MOZKHOC

HEeOTPUIATEJIbHOE IeJI0e YHMCJI0 Ppa3 Nnpu  YCJI0BUH
HEOTPUIIATEJIHLHOCTH MTOIOBOM Pa3HOCTH, HA3bIBACMOU
0CTATKOM (or  [geJeHHsI), YTO  PABHOCWIBHO
(3KBUBAJICHTHO) BbIYMTAHUIO u3 1eJTUMOTI0
POU3BEACHUS [eJuTeJsi HAa TakKoe Ha3biBaeMoe
HENOJHbIM  YAaCTHBIM  Hau0oJbIllee  BO3MOYKHOE
HEeOTPUIATEJIbHOE [eJIoe 4YHCI0, YTO0 Ha3bIBaeMas
OCTATKOM (0T [JeJeHHMs) PaA3HOCTh HeOoTpUIATEbHA H
CTPOr0 MeHbIle JeJuTeass. IJTa PABHOCHIbHOCTH
(3KBUBAJIEHTHOCTb) OCHOBAaHA, BO-IIEPBbIX, HA IPUpPOaE
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C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IMPOU3BOJIbHBIE YACTH BITEPBBIE 110 BCEOBIIIEMY 3AKOHY COXPAHEHW A 134/283
YMHOKCHHUH KAK KPATHOI'O CJOO0KCHUSI U, BO-BTOPbIX, HA

pupojae BbluvMTAHUA (YOaBJEHMSA) KakK JAeHCTBHI,
00paTHOro cJgoxxkeHui (nmpudaBjaenuw). B yacTHOM
cJiyyae HYJEBOI0 OCTATKA [AeJeHHE ¢ OCTATKOM A€t
UTOI OOBLIYHOIO [JeJieHHus 0e3 O0CTaTKa M HeloJHOoe
YACTHOE CTAHOBUTCHA OOBIYHBIM, TO €CTh IIOJHBIM,
YACTHBIM. B 4YacTHOM cJy4ae CTPOroro mnpeBbIlICeHUSA
AeJIUTEJIeM AeJUMMOro JAeJuMoe ABJISAETCH 0CTATKOM (0T
AeJIEHUs), a HEMOJHOEe YAaCTHOE€ CTAHOBHUTCH HYJIEBbIM,
TAK 4YTO 3TU UTOIM OYEBUIHBI MMEHHO Cpa3y U JAeJieHue

C OCTaTKOM Ha Jejie He TpedyerT HHUKAKHX
TOMOJHUTEJbLHBIX T€HCTBUMN.
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ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHMUS 135/283
ABTOpP B 12 Jjler OTKpPBLI fIBJIEHHE M CYHIHOCTh

TPUKAbI YACTHOCTH KJIACCHYECKOI0 YaCTHOIO
ICJICHUA HA I[€JI0€ YHUCJI0 PABHBIX IEJbIX YaCTEeH
C OCTATKOM CO B3fITHEM B HUTOI NPUXOAALIErOCs
TOJILKO HA OJHY YaCTh (HA eAUHMILY JAeJUTeIA) U
[I0O3TOMY Ha3BaJl KJacCHMYeCKoe [ejieHue ¢
OCTATKOM YACTHBIM JAEJIE€HUEM C OCTATKOM.
I'1aBHasi, NOPUHUUNHAJIBLHAA €ro YacTHOCThb
3aKJII0YAeTCd B [AeJEHUM TOJbBKO HAa pPaBHbIE
4yacTH.
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ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IMPOU3BOJIBHBIE YACTH! BITEPBBIE 110 BCEOBIIIEMY 3AKOHY COXPAHEHUWA 136/283
Jlpyrasi ero 4acTHOCThH 3aKJIIOYAeTCA B BOBCE HeE

00f13aTEJIbHOM  ILICJOYMCIEHHOCTH  JeJHuTeNd,
TOrJa  KakK  [eJOYHUCIEHHOCTh  HEIOJHOIO
YACTHOI0 MNPHHOMIHAJIBHO Heo0XoauMa IJis
onpeneJeHus AeJeHUss MMEHHO ¢ OCTATKOM.
Tperbsi €ero 4acTHOCTH 3aKJIIOYAETCHA B SABHOM
INPpUBEIEHUM NPHUXOIAANIEroCHd TOJbKO HA OIHY
YyacTb M OTAEJbHO O0CTATKA BMECTO II0JHOIO
UTOra AeJIeHUs.
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HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 137/283
ABTOp B 12 Jer OTKpPbLI SBJEHHE HapPYIICHUS

BCeoOIIero  3aKOHA  COXPAHEHHMH  KJIACCHYECKHUM
YACTHBIM  JeJEHHEM ¢  OCTATKOM  HEHYJIeBOI'0
ACUCTBUTEJIBHOIO0 ACJMMOI0 a HA pPaBHbIC YACTH IIPH
OTJIMYHOM OT C€AUHMIBI IOJOKHMTEJLHOM Jejaurene b,
[PA OTPUHATEIHLHOCTH KOTOPOIr0 MOKHO PABHOCHJIBHO
(3KBMBAJICHTHO) YMHOXHTb HAa MHHYC e€IUHULY H
nejamumoe, /| NeJUTEeNb. Js COBMECTHOCTH
OTPULATEIHLHOCTH [ACJIUTEAd H  IOJOKUTEJIHLHOCTH
O0CTATKA, €CJIA OH MOJYYAeTCHd OTPUIATEIbHBIM B HTOI'E

YKAa3aHHOM COBMECTHOM CMEHBbI 3HAKOB [ACJIUMOI0 U JAeJUTes,
A0CTATOYHO eIé pa3 BbIYeCTh_ACJAUTENb U3 1eJUMOIO.
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HPOU3BOJIBHBIE YACTH BIEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHHNSA 138/283
Ilpu yKa3saHHOM MOJIOKUTEJIbHOCTH ACJIUTEJIS

HEIOJHOE YAaCTHOE KJACCHYECKOro [eJeHUus ¢
OCTATKOM fIBJISIETCS I1eJI0M YacThio [a/b] mojaHoro
yacTHOro a/b Kkiaaccmyeckoro pejeHusi 0e3
0CTATKA.

C BblaejeHueM neqod 4dactu [a/b] m apoOHOI
YacTH {a/b} [HOJIHOI'O YaCTHOIO a/b

KJIACCHYECKOro AeJJeHHud 0e3 0CTaTKa
a/b = [a/b] + {a/b}
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HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 139/283
B 00I1IeM CJIy4yae HelpPpeMEeHHO YI0BJIeTBOPSIOIIUH

BCeOOlIeMY 3aKOHY COXPAaHEHMS MOIJIUHHBIN
NOJHBLIM HUTOI KJACCHYECKOro [JeJeHusl ¢
OCTATKOM JE€MCTBHUTEJIBHOI0O 4YMCJIA a4 HAa
MMOJIOKUTEJbHOE YUCJI0 b ecTh
a=(a/b)b =
([a/b] + {a/b})b = [a/b]b + {a/b}b =
[a/b]b + (a - [a/b]b) = [a/b]b + 1

C OCTATKOM

r =a - [a/b]b.



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
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INPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHUS 140/283
Kiaaccunueckoe 1ejdeHue ¢ 0OCTATKOM

a:b=[a/b] (ocTaTOK I)

IIPABUJIBLHO ompeaeasieT OCTATOK I' M JUIIb OJAHY
yactb [a/b] m3 b 4yacrenm [a/b]lb mo wuTtoram
AeJIeHUsI ¢ OCTATKOM H IO3TOMY Aa€éT mnpu b,
OTJIMYHOM OT €QMHHIbI, JHIb YACTHUYHOE
[peACcTABJICHUE 00 UTOrax JeJeHHus, 10 KOTOPOro
IPEeACTABISAJIOCH, B IBHOM BH/AE JCHCTBUTEJIbHOE
YUCJI0 a U IO0CJe KOTOPOoro uejgoe yucjao [a/b] u
OCTATOK T.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 141/283
B »3ToM u® 3akjayaercs sBJEHHE HapPYIIEeHUSA

BCeoOIIero  3aKOHA  COXPAHEHHMH  KJIACCHYECKHUM
YACTHBIM  JeJEHHEeM ¢  OCTAaTKOM  HEHYJeBOIo
NEeUCTBUTEJIbLHOI0 [JEJMMOIr0 4 HA PaBHbIE YaCTH NPH
OTJIMYHOM OT €AUHUIBI OJOKUTEJIHLHOM aAeJauTeae b.

3ameuyanme. Hapsiny ¢ yka3saHHbIM IpeacTaABJIEHHEM

KIITACCHYECCKOI'0O ACJCHUA C OCTATKOM NMMCHHO B
COOCTBEHHOM BH/IE

a:b=[a/b] (ocTaTOK Ir)
JeJeHUsA ¢ OCTATKOM BCTpPeYaeTcs IMpPeaCcTABJICHHUE
KJIACCHYECKOI'0 JeJeHUS ¢ OCTATKOM B HECOOCTBEHHOM
BH/€ COOTBETCTBYIOIIMX YMHOKE€HHS WU CJIO0KEHMA KaK
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IIPOW3BOJbHBIE YACTH BIEPBLIE 10 BCEOBIIEMY 3AKOHY COXPAHEHW 142/283
IIPOBCPKHU UTOI'OB KITACCHYCCKOIO ACJACHHUA C OCTATKOM.

Pa3zymeercsi, 3TOT HECOOCTBEHHBIN BHJ NMPeACTABJICHUSA
KJIACCHYECKOIr0 [eJEeHHUsI ¢ OCTATKOM IOJHOCTHIO
COBNAAAaeT C NPHUBEAEHHBIM BbIlIe HeENMPEeMEHHO
VAOBJIECTBOPSINUAM BCeOOIIEeMY 3aKOHY COXPaHEHUS
HOMJMHHBIM MOJHbIM MTOIOM KJIACCHYECKOI0 [eJIeHUs
C OCTATKOM  JICMCTBHUTEJBLHOI0 4YHCJIA a  Ha
[MOJIOKUTEIbHOE YMCJI0 b
a = (a/b)b = (Ja/b] + {a/b})b = [a/b]b + {a/b}b =
[a/b]b + (a - [a/b]b) = [a/b]b + r

C OCTATKOM

r =a - [a/b]b.
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C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IPOU3BOJILHBIE YACTH BIIEPBLIE [10 BCEOBIIEMY 3AKOHY COXPAHEHUSI 143/283
7. UBOBPETEHHUE U OBIIAA TEOPUS

COBJIOJAIOIIETO BCEOBIIMIA 3AKOH COXPAHEHMS
AJIbTEPHATUBHOTI'O OBIIEIO JEJEHUS HA
MOT'YIIME BbITh PA3JUYHBIMU MPOU3BOJIbLHBIE

YACTHU C ObOBIIEHUEM KIIACCHUYECKOI'O
YACTHOI'O AEJIEHUA HA PABHBIE YACTH

ABTop B 12 Jger wu300péa coOaroapariee
BCeOOMIA 3aKOH COXPAHEHHSI AJbTEPHATHBHOE
o011ee aejeHHe HA MOryuiue ObITh Pa3JauYHbIMU

[POU3BOJbHbIE YaCTH C 00001IeHEM
RIACCHYCCKOTI0 HAaCTHOI'O ACJICHHUN HA PABHbLIC YaCTH.
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INPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHMUS 144/283
JamMmeuanue. Kiaaccnueckoe 4acTHoe TeJIeHHE

a:b=a/b

NPUHIUNMAJIBHO SBJACTCH [JCJCHUEM HA HMEHHO H
TOJbKO PABHbIE MeKIAYy co00u yacTH a/b.

3amevyanue. Kiraccuueckoe 4acTHOE [AejJeHME HA HMEHHO
M TOJbKO PpPaBHbIe MeKAY €000l YacTH SABJISETCSH
Yype3BbIYaAHO Y3KHUM YaCTHBLIM CJIy4YaeM [deJeHUsl KaK
pa3iejenus (pacnpenejjenus, pasoueHus) 1eJ0oro Ha B
o0IIeM ciay4yae pasjuyYHble MPOM3BOJbLHbIC YACTH, YTO
00yCJI0BJIEHO Pa3JIHYHbIMH [eJJeBbIMU
npeaHA3HAYEHUSIMHA ITHX 4acTreil. HMMeHHO Tak
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HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 145/283
pacnpenesilorcsi NPOCTPAHCTBO (HaAmpuMep O00bEéM

MOHOrpadguu, y4eOHHUKA, CTATHHM, JAO0KJIAAA, IJIOINAAb
PUCYHKA WIH KAPTHHBI, )KUJIAA ILI0OMAAb ¢ 00bEMHBIM
HCII0JIb30BAHMEM IOBEPXHOCTEH CTEH H BO3MOKHBIM
pa3MellleHHeM IpeaMeTOB JAPYyr Haa APYromM), Bpemsi
(HampuMmep padouue JeHb M HeeJdsl, MeCSll U IO,
cB00OAHOE BpeMsA, BpeMs OTIIYCKAa, BpeMsl JHUYHOU
Moe3KH WIH KOMAHJAUPOBKH, BpeMf BBICTYILJICHHUS,
AOKJIAAA, JIeKUUHU, KOHIEPTA), JAeHbIHM (Hampumep
OI0/UKeT CTpaHbl, NPeANPUATHS, OPraHU3AIMH, CEMbH,
JIMYHOCTH) U OY€eHb MHOTHE JIPyIue pecypchl.
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HPOU3BOJIbHBIE YACTH BITEPBBIE 11O BCEOBINEMY 3AKOHY COXPAHEHWAA 146/283
JlpyrumMu npuMepaMu pacnpeaeJaeHHOro

Ha YacTHu IeJ0I0 AaBJIANTCA aHcaMOJb
OJeKAbl, OOYBM M BO3MOKHbBIX YKpallleHUN
YeJIOBEKAa B JIaHHOE  BpeMsl, BOKAJIbHO-
HHCTPYMEHTAJbHBLIA  aHcaMO0Jb, (PyT0O0JIBHAS
KOMAaHJAa ¢ BparapéM H JHHUSIMH 3allUThI,
MOJIYy3alllUThl U HANAJAEHHUHA, CeMbil, KOJ/LJIEKTHUB,

Hapoa, rocyaapcrso ¢ HCPAPXHYUYCCKHUM
CTPOCHUCM CUCTCMbI YIIPaBJICHMUI.
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IHPOU3BOJIBHBIE YACTH BIEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUWSA 147/283
3ameuyanue. IIpocTeHmiuM npeacraBjieHHEeM MOIYIIEro

ObITH [JACHCTBHUTECJIbHBIM WJIM YCJIOBHBIM 00IIEro
JeJICHUS IeJOr0 Ha MOoryiude ObITh Pa3jJdUuYHbIMU
[HPOU3BOJIbLHbIEC YACTH SABJISICTCH YCJIOBHOE
[peACTABJICHAE LEJ0ro A B BHJAE CYMMbI BCeX CBOHX
yacred Qa;, OTPMUATEJbHBLIX NP MU3bATHUAX, C
yKa3aTeJassMM (MHAEeKCaAMH) A M KX MHOKECTBOM A:
A = XA,
Ecmm A=N={1,2,3, ..},
TO CYIIHOCTh AJredpamM4yeckoi CyMMbl BbIPAKAETCH SABJCHHEM

¢dopMaNbLHON CYMMBI:
A=al+az+a3+...+an+....
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HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUS 148/283
3Jameuyanue. EcTreCcTBEHHO, HMEHHO II0 TaKOMY

NpocTeiineMy VCJIOBHOMY BHMIAY 001Iee [JejeHHE
COBIAJaeT ¢ OOBIYHBIM B CVIIHOCTH AJreOpaM4ecKUM
[0 SBJECHUI aApUPMETHYECKHMM  CJO0KEHHMEM C
BO3MOKHOU MEPECTAHOBKOU YaCTEH COOTBETCTBYIOIIEIO
paBeHcTBa. OOHAKO BBHMAY YCJIOBHOCTM 3TOr0 BHAA
CJI0KEHHE YACTel 1eJ0ro MoxKeT 0003HA4YaTh CUHEPIUIO
KAK aHaJM3a IeJ0oro ¢ JeUCTBUTEJILHBIM WJIN
YCJIOBHBIM pa3jieJieHUEM ero Ha 4acru, TaK M CHMHTe3a
eJOro ¢  JAedCTBUTEJBbHBIM  MJHM  YCJIOBHBIM
o0benMHeHueM ero yvacrei. Ilpm Hepa3pbIBHOCTH
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HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 149/283
11€JI10r0, HAIIPUMEP OPraHu3Ma, €ro 4acTu MOryr ObITh

JUIINb YCJIOBHO Pa3ieJbHbIMH, TO €CTh OTHIOJAb HeE
NEUCTBUTEJIBbHO OTACJBHBIMM  JApyra orT  Japyra
JJIEMEHTAMM CHCTEMbI CO CKOJIb YIOJAHO CJIO0KHBIM
crpoeHueM. IlpocrenmmumMu  nmpuMepaMd  CHCTEM
SABJISIIOTCS YACTHYHO, JUHEHUHO ]| BIIOJIHE
YIOPA/T0YEHHbIE MHOKeCTBA, B YACTHOCTH
MOCJAeI0BATCABLHOCTH. IIpuMepaMu HEYIOPATOYEHHOIO
00111er0 HeJCHUS SIBJISIIOTCH npeacTaBJaeHUs!
COBOKYIIHOCTEH COOpaHUSAAMHM BCeX HMX 3JJEeMEHTOB, B
YACTHOCTH IIPEACTABJEHUS MHOXKECTB COOpaHUAMMU
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ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 150/283
BCeX MX JJEeMEHTOB 0e3 y4Yéra KOJMYECTB HAJIUYHBIX

JIEMEHTOB M NPEeACTABJEHHUSI  OTKPBITBIX H
H300PETEHHBLIX ABTOPOM [AOMHOKECTB (IPEeIMHOKECTB)
COOpaHUSIMHM BCe€X MX KOJHUYECTBEHHBLIX JJEMEHTOB C
HEeNMPEMEHHO IOJHBIM M TOYHBIM YYETOM KOJMYECTB
BCEX HAJMYHBIX JJIEMEHTOB.

IIpumepsbl. O01I€e e/ IeHe MHOKECTBA HA DJEMEHTDI:

A= {xeAax}-

Ecin
A=N=1{1,2,3,..,
TO
A= {31, A2y A3 eee o Apy ...}.



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIIIEMY 3AKOHY COXPAHEHUMA 151/283
OO1ee gejeHHe [IOMHOKeCTBA (IPEIMHOKECTBA) HA

KOJMYECTBEHHbIE 3JIEMEHTDBI ¢ KoJIu4YecTBaMu ((A) = (.
A =% Dea q@1°.

Ecau
A=N=1{1,2,3,..},
TO
A =° LamA15 q2)A25 q3)A3 +ev 5 q)Any eeef e
O011ee TeJieHHE MOCJIeA0BATEILHOCTH HA 3JIEMEHTHI:
A= (xeAax)-
TO

A= (31, A2y A3 eee o Apy ...).



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIIIEMY 3AKOHY COXPAHEHUMA 152/283
3ameuanue. CocTraBjieHHEe YacTed LEJ0r0 mpu 00meMm

JeJeHUM  He  00s13aHO ObITh B CYHIHOCTH
aJre0OpanvyecKuM I0 SBJCHHIO apuMeTHYECKHUM
HMEHHO CJI0KEHMEM YacTed LeJ0ro, TaK 4YTo 3HaAK IJIKC
B YCJOBHOM 0003HAYEeHHH OOHIEr0 [AeJeHUS MOKET
3aMEHATHCS YCJIOBHBIM 3HAKOM & (M):

A= &ke Ad)e

Eciau
A=N={1,2,3,..},
TO
A= & &a:&...&a, &....



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHUS 153/283
Oo0o3Hauenue. OQO01Iee aeJieHHE EJOr0 HA YACTH B

3aJJaHHBbIX OTHOLICHHUAX YacTeld eINHNILI 0003HaYaeTCs
HMEHHO B BH/€ JeJeHUS B JIeBOM YaCTH U CJI0KECHUS B
[IPAaBOM YAaCTH ¢ B CVIIHOCTH aJaredOpaMvyecKuMu I10

ABJICHHUIO apI/I(l)MeTI/I‘IECKI/IMI/I CYMMaMMu.
A . 1=A . erAWx — erAAWx, erAWx — 1.

Ecau
A=N={1,2,3, ...},
TO
A:1=A:(witw,+twz;+...+tw,+..)=
Aw; + Aw, + Awz + ...+ Aw, + ...,
witw,twit+...+tw,+...=1.



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INIPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHUS 154/283
Oo0o3Hauenue. OQO01Iee aeJieHHE EJOr0 HA YACTH B

3aJaHHLIX OTHOINCHUAX YACTEeM eAMHUIILI 0003HaAYaeTCH
NMEHHO B BH/IC JICJICHHUA B JI€BOH YACTH U CJIOKCHHUSA B

[PABOM YACTH C YCJIOBHBIM 3HAKOM & (H):
A:1=A:&caw, = &xeAAWx, 20eaw; = 1.

Ecan
A=N={1,2,3, ...},
TO

A:l1=A: Wi &wW &w:; & ... &w, & ...)
AW & Aw; & Aw; & ... & Aw, & ...,
witw,twit+...+tw,+...=1.



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHMUS 155/283
Oo0o3Hauenue. OQO01Iee aeJieHHE EJOr0 HA YACTH B

3aJJaHHBIX OTHOLIICHUSAX BECOB W; 0003HAYACTCHA UMECHHO
B BHIC COXPAHAKINEH I[ejI0€ IOCJAEA0BATEIBHOCTH

aeJIeHUSA | YMHOKECHUS, 0003HAYaEeMOH
[OCJIeA0BATEJIbHOCTHI0 X 3HAKOB, HA OJHY U TY Ke B
CYILIIHOCTH aJaredOpanvecKyio 110 SABJICHU IO

apu(PMETHYECKYIO CYMMY BCeX BECOB:

A 7F L AWs = ZoeAAW/ Lpc AW
Ecm A=N=1{1,2,3,..},
TO

AF(Witw,+ws+...+tw,+...)=
(Aw; + Aw, + Aws + ... + Aw, + L)/(W Hwe +ws + o+ wy 0.



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHMUS 156/283
Oo0o3Hauenue. OQO01Iee aeJieHHE EJOr0 HA YACTH B

3aJJaHHBIX OTHOLIICHUSAX BECOB W; 0003HAYACTCHA UMECHHO
B BHJAE COXPAaHAIONIEH IeJ0€ IO0CJaeI0BATEIbHOCTH
ICJICHUSA 7| YMHOKEHWSA, 0003HaYaeMoOH

MoCJ€A0BaTEeJIbHOCTHI0 UX 3HAKOB, HA OAHY H TY iK€ B
CYIIHOCTH QAJre0pavM4vecKyl0 IO SBJEHUI0 APUPMETHUYECKYIO
CYMMY BCe€X BECOB C YCJOBHBIM 3HAKOM & (M):

A 1T XpeaWs = & A AW/ Lo AW
Ecim A=N={1,2,3, ..},
TO

AF(Witwtwst+...+w,t...)=
(Aw; & Aw, & Aw; & ... & Aw, & ...)/(Wi + W+ w3 + ...+ w, +..0).



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

POW3BOJIbHBIE YACTH BIIEPBBIE 10 BCEOBLIIEMY 3AKOHY COXPAHEHMSI 157/283
8. UI3OBPETEHHUE U OBLIAA TEOPUA

COBJIIOJAIOUIETO BCEOBLINHN 3AKOH COXPAHEHUSA
AJIBTEPHATHUBHOI'O OBILEI'O JEJEHUS HA
MOTI'YIIIME BbITh PA3JIMYHBIMU MPOU3BOJIBHBIE
OTYACTHU OBYCJOBJEHHBIE YACTHU C
OBOBILIEHUEM KJIACCHYECKOI'O YACTHOI'O
JEJEHUS HA PABHBIE YACTHU C OCTATKOM

ABTOp B 12 Jer wu300péa coOarogaroiiee BCEOOIUH
3aKOH COXPaHEHHUsI aJIbTePHATHBHOE 00IIlee AeJeHue Ha
MOIYIIIiEe ObITh Pa3JINYHBLIMH MPOU3BOJIbHbIE 0TYACTH
00VCJIOBJEHHbIE YACTH ¢ 0000IIeHHEeM KJIACCHYECKOIo
YACTHOIO [eJeHUs HA PaBHbIE YACTH C OCTATKOM, IO




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 158/283
CYIIIECTBY PABHOCHJIBHOE (3KBMBAJICHTHOE)

H3JI0)KEHHOMY B NpeabIAyIeM pasaeje H300peTEHHOMY
apTopoM B 12 Jjer coO/grogaromeMy BCEOOINUHM 3aKOH
COXpPaHEHMS AJbTEPHATHBHOMY O00IIEeMY [AeJE€HUI0 HA
MOryiye ObITh PAa3JIMYHbIMU NPOHU3BOJIbHbIE YACTH C
00001IIeHEeM KJIACCHYECKOI0 YACTHOr0 JAeJ€HHUS HAa
paBHbI€ YACTH, NOCKOJbKY IPOU3BOJIbHBINA OCTATOK
MOKET PacCMATPUBATHCI KAaK OJHA M3 IMPOHM3BOJIbHBIX
0TYACTH O00YCJIOBJEHHBIX YACTel, MHOKECTBO KOTOPBIX
He 00513aHO0 OBITH OAHOYJIEMEHTHBIM.

Ilojie3HO 0000IIMTL M caMO Ha3BaHHE OCTATKA
00YCJI0OBJECHHOU YACTbIO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 159/283
Benb, HanmpuMmep, INIpH pacnpeaejeHun O0laKeTa

peACTABJISACTCH 11eJ1eCO00Pa3sHbIM BbIACJIUTH MMEHHO
cpa3y, IPUYE€M BOBCE He KAaK OCTATOK, 00s13aTe/ibHbIE
CTaTbU C OIpeaeJéHHbLIMH O0béMaMM Hamoaoodue
00s13aTEJIbHBIX BBIILJIAT M JKeJIAaTeJIbHBIMH JT0JISMH
HANMOA00HMEe HAKOILIEHHSI W pacnpenejuTb, HA000poOT,
OCTATOK IOCJIe BbIYeTa 0053aTeJIbHbIX CTATEM.

BolaesieHne ajJbTEPHATHBHOIO O00IIEro aejieHUsI HA
MOryue ObITh Pa3JIM4YHBIMH HNPOU3BOJIbHbIE 0TYACTH
00VC/IOBJIEHHbIE YACTH IMOJIE3HO IJdd 0000meHus

RKIACCHYICCKOI0 4aCTHOI0 ACJACHUN HA PABHBLIC YaCTH C
OCTAaTKOM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IMPOU3BOJIbHBIE YACTH BITEPBBIE 110 BCEOBIIIEMY 3AKOHY COXPAHEHWA 160/283
YacrHoe [aejieHHMe HA PABHLIC YaCTu ¢ OCTATKOM

INUPOKO NPUMEHACTCHA He TOJbKO B apuMeTuke H
ajredpe, HO 1 B TEOPHUH 4YMcCeJ M B Kpunrorpapuu u
MMeeT CMBICJ IOBTOPHOI0O BbIYMTAHMS OAHOIO0 M TOIO
7Ke MeJOYHCJIEHHOr0 JeJIUTeJIs.

AJbTEpHATHBHOE 001Iee JeJeHHE Ha MOryuiue ObITh
Pa3JIMYHbIMHU MPOW3BOJbHbIE OTYACTH 00YCJIOBJICHHbIE
YACTH IO3BOJISIET BbIYMTATHL M NPH HEOOXOAUMOCTH
H00aBJATH Pa3JMYHbIE HeJble YUCIa, TEMH Wi HHBIMH
CBOMICTBAMHM KPATHOCTH M/WJIM [eJHUMOCTH MOIYIIHE
OBbITH CBSI3AHHBIMH € A€JMMbIM H/WJIH AeJUTEJIEM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITUS, U3OBPETEHUS N OBIIIME TEOPUU
SIBJJEHUH, CYIITHOCTEH, OBIIIUX U AJITEBPAMYECKNX HEOJHOPO/JHBIX JEUCTBUI
C KOJIMYECTBEHHBIM OFOBIIIEHUEM MHOKECTBEHHbIX JEMCTBUM U JEJTEHUEM HA
NPOU3BOJILHBIE YACTHY BIEPBBIE 1O BCEOBHIEMY 3AKOHY COXPAHEHUA 161/283

9. U3OBPETEHUE U OBLLIAA
TEOPUA AJIl EBPAUYECKOI' O
OBbEJUMHEHUA KAK AHAJIOT'A
TEOPETUKO-MHOKECTBEHHOI'O
ObBEJAWHEHMWA
JOINNOJJIHUTEJIbBHO K CJIO2KEHHUIO

ABTOp B 17 JeT n300péea aaredopanyeckoe o0beIUHEHUE
KAaK aHAJOI TeOPEeTUKO-MHOKECTBEHHOI0 00beIMHEeHUS

JOIMOJIHUTC/IBHO K CJI0KCHHUIO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INIPONU3BOJIBHBIE YACTMU BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMS 162/283
PemmaomuM CTajJ0 COBMECTHOE PACCMOTPECHME

yucea M MHOKeCcTB KaHTOpa M KJIaCCHYECKHX
AEUCTBUM HAJA HHUMH, A TaKKe OTKPBITBIX H

N300pPEeTEHHBIX ABTOPOM [IOMHOKECTB
(mpeaIMHOKeCTB) C HPOM3BOJIbHbIMH
KOJNYEeCTBAMMU DJJEMEHTOB B KOJIMYECTBEHHbIX
JIEMEHTAX u IEHUCTBUH HaI HUMU

NPUMEHUTEJIbHO K B3aMMHOMY OO0OralieHUIo
AeHCTBMSAMM HAJ BCEMH TpeMs YKa3aHHbIMH
KaTEeropusiMu IpeaMeToB.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

[TPOW3BO.ILHBIE YACTH BIEPBBIE 10 BCEOBIIEMY 3AKOHY COXPAHEHMS 163/283
NU3BeCTHBI KJIaCCHYECKHE CJ0KEeHHe 4YHceJa 1o

BCeOOLIEMY 3aKOHY COXPAaHEHHMS U TeEOPETHKO-
MHOKeCTBEHHOE 00be/IMHEeHU e MHOKeCTB
KaHTOopa ¢ TOJBKO OAHOKPATHBLIM BKJIIYEHHEM

KaKI1010 U3 IJICMCHTOB ITUX MHOZKECCTB B UTOI' U
IIO9TOMY C HOIJIOIICHUEM OJMHAKOBLIX JJICMCHTOB 3THX

MHOKECTB 10 YCJOBHIO PABEHCTBA MHOKECTB
KaHTopa Kak B3aMMHOM NPHHAMIEKHOCTH HX

3JIEMEHTOB, O00eCHeYUBAKIIEMY TOJbKO EIUHUYHYIO
KOJUYECTBEHHOCTh HAJMYHBIX 3JIEMEHTOB.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHPOU3BOJIBHBIE YACTH BIEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUWSA 164/283
OTKpbITHIE /| N300peTEHHbIEC aBTOPOM

AIOMHO)KeCTBA (IIpPeIMHOKECTBA) HENMpPEeMEeHHO
[HOJJHO M TOYHO Y4YHUTHIBAKT IPOU3BOJIbHbIEC
KOJUYECTBA DJJEMEHTOB B KOJUYECTBEHHbIX
3JIEMEHTAX M IMO0ITOMY JONYCKAIT AHAJIOIM KakK

ajaredOpaMyecKux, TaK 7] TEOPETUKO-
MHOKE€CTBEHHBIX J€MCTBUU HAJ COOOM.
AJredpanyeckoe CJI0JKEHH e JIOMHOKEeCTB

(IpeaAMHOXKEeCTB) CBOAMTCH K  ajdredOpamyecKomMy
CJOKECHUIO KOJUYECTB KaXK/JA0OI0 M3 IJIEMEHTOB B JITHX
AOMHOKeCTBaX (IPeIMHOKECTBAX).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHUS 165/283
KoigndyectrBeHHOE O00BLEIMHEHHE  TOMHOKECTB

(DpeAMHOXKECTB) CBOAUTCA K  HAXOXKICHUIO
TOYHOW BEPXHEH IPaHM KOJHUYECTB KaMXIOro M3
3JIEMEHTOB B ITUX AOMHOKECTBAX
(IpeaIMHOKECTBAX).

To ecThb M3BEeCTEH HTOr [OEUCTBHUA HAJ
COBOKYITHOCTHI0 KOJHMYECTB 3JEMEHTa BO BCeX
3TUX AOMHOKeCTBAX (IpPeIMHOKECTBAX), OJHAKO
HEeT HU3BECTHBIX CaAMOI0 J3TOr0 JAeHMCTBHUA M €ro
0003HAYEHU .




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIIIEMY 3AKOHY COXPAHEHUHA 166/283
B o0mer TeopuH [JOMHOKECTB (IPEAMHOKECTB)

IIPUHATO 0003HAYATH JAEWCTBUA HAA AOMHOKECTBAMM
(IpeAMHOKeCTBAMM) Y OTHOLICHHMS MEKIAY HUMHU
3HAKAMMU COOTBETCTBYHOIIHUX TEOPETUKO-
MHOKECTBEHHbIX  JCUCTBMHA M  OTHOINEHMH  C
0003HAYAKOINEHd IMOJHBIM U TOYHBLIA YY€T KOJHMYECTB
3JIEMEHTOB 3HAKOM Irpaayca ° HelmoCpeACTBEHHO CIIPaBa.
B YaCTHOCTH, KOJHYECTBEHHOE 00beINHEeHHuE
AOMHOKeCTB (IpeIMHOKeCTB) 0003HaYaeTcss U°,

Ilo3TOMY COOTBETCTBYWOINECEC [ACUCTBUEC HAA CAMHUMHU
KOJUYeCTBAMMU peacTaBJIseTCs JIOTUYHBIM |




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 167/283
[eJ1eco00pPa3HBIM 0003HAYUTH MOCPEACTBOM HU3BECTHOIO

3HAKA TEOPETUKO-MHOKECTBEHHOI0 00beIuHeHus U,

Omnpenesnenue. AJIredOpanyecKum 00beIMHEHN EM
HA3bIBACTCHA ACUCTBUE HA/I COBOKYIMHOCTHIO
{)&Aak}

KOJMYECTB Qa; € yKazareJaaMu (HHAEKCAMHU) A M HMX
MHOKEeCTBOM A, 0003HayaeMoe 3HAKOM TeOPETUKO-
MHOKE€CTBCHHOI0 O0beIMHEeHUus U M Jamuiee UTorom
TOYHYIO BEPXHIOI0 FPaHb BCEX 3THX KOJIUYECTB:

Ujseals = SUP {ieals ).

Ecan



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHPOU3BOJIBHBIE YACTH BIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHHWSA 168/283

TO

a; U a;UazU..Ua,U ..=supfa, 2z, 23, cee y Any ooe ).
CaencrBue. Eciam cpeau BcexX KOJHYECTB a; HX
MHOKeCTBA Lrealy} CyleCTBYeT Hau0oJablIIEe

KOJIHUYECTBO

max{xeAax},
TO €CTh HEe MEHbIIIee BCeX OCTATbHBIX KOJNYECTB a;, TO
eCTh MAaKCHMYM BCe€X KOJHUYECTB, TO MMEHHO OHO H
SAABJISICTCH TOYHOW BEPXHEH I'PAHBIO

sup {xeAax}




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHUSA 169/283
U MO3TOMY JA€T MTOI AJAredOpamM4eckoro 00beIMHEHUs

BCCX KOJINYECCTB a;.
Ujseals = max{eca,}.
Ecim A=N=1{1,2,3,..},

TO

aJuauau..Ua,U..=
max{al, A2y A3g e o dpy ...}.
CaencrBue. s KOHEYHOI0  YHIOPSI/IOYEHHOIO
MHOKECTBA KOJHYECTB a; TOYHASA BEpPXHAA IPaHb
[peBpaIiaeTcss B MAKCUMYM:
a; U a; U az; U ... U a, = max{a,, a,, a3, ... , 4} (n € N).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 170/283
CaencrBue. Ajaredpamyeckoe  00beMHEHUE

[IOKa3arTeJed CTelmeHerM  KaXXaoro Imnpocroro
MHOKHMTEJIA B PA3JIOKCHHUAX  MHOKECTBA
HEKOTOPbIX MeJbIX YHCeJ B IMPOU3BEACHUSA
CTENMEHEeH PAIUYHBIX HMPOCTHIX MHOKHUTEJIEH IO

OCHOBHOM TeopeMe aApU(PMETHKH  SIBJISETCS
[IOKa3aTrejieM CTEeNeHH JITOr0 IPOCTOr0 MHOXKHUTEIHA B
Pa3jI0KeHUH HAUMEHbINero o0Iero KpPaTHOro0 3JTOro
MHOKECTBA HEKOTOPBIX LEJbIX YHCeJ B NPOU3BEACHHUE
CTeNeHer PAa3JIMYHbIX MPOCTHIX MHOKHUTEJICH 110
OCHOBHOHU TeopeMe apu(pMEeTHKMH.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHPOU3BOJIBHBIE YACTH BIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUWA 171/283

Teopema. AJredopanyeckoe
00beIMHEeHUE NEeUCTBYET 110
HepeMecCTUTEIbHOMY
(KOMMYTATHBHOMY) 3aKOHY.
Jloka3zaTeJabCTBO.

a; U a, = sup{a, a,} = max{a,, a,} =
maxia,, a;} = sup{a,, a;} = a, U a,,
YTO U TPEOOBAJIOCH 10KA3ATh.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHPOU3BOJIBHBIE YACTH BIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUWA 172/283

Teopema. AJreopanyeckoe 00beIMHEeHu e
NEeHCTBYET mo COYCTATEIbHOMY
(acCOMATHUBHOMY) 3aAKOHY.

J/loka3areJbCTBO.

(a; U ay) U a3 = supi{supia,, a,}, as} =
max{maxi{a,, a,}, a;} = supi{a;, a,, as} =
maxi{a, a,, a;; = max{a;, max{a,, as}} =

sup{a;, sup{a,, a;}} =a; U (a, U a3),
YTO M TPEOOBAJIOCH 0KA3ATh.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 173/283
Onpenegenune. O0JacCTbI0 AONYCTHMOIO YMHOKEHHMA B

pacinpeaeJauTeIbHOM (AUCTPUOYTHBHOM) 3aKOHE
VMHOKEHMSI OTHOCHUTEJIbLHO [AeHCTBHUSI HA3bIBAETCHA
MHOKECTBO BCE€X MHOKHUTEJEH, MPHU KOTOPbLIX HMMeeT
MeCTO pacnpeleJuTeJbHbId (AUCTPUOYTHUBHBIA) 3aKOH
YMHOKEHUSA OTHOCUTEJIbHO AeiCTBUA.

Teopema. O0JaCTBI0 JONYCTHMOIO YMHOKEHUS B

pacinpeaeJauTeIbHOM (AUCTPUOYTHBHOM) 3aKOHE
YMHOKEHUS OTHOCHUTEJIBHO AJAre0panvecKoro
00beAMHEeHU s SIBJISIETCSI MHOKeCTBO BCeX

HEOTPUIIATEJAbHBIX YHCeJl.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIIIEMY 3AKOHY COXPAHEHUWA 174/283
Jloka3aTeabCcTBO.

YMHOKEHME  BCeX  OIepaHa0B  AJredOpam4eckoro
00beIMHEHUSI HA MPOM3BOJILHOE MOJI0KUTEIbHOE YHCJIO
COXpaHsieT OTHOIIEHUA MOPHAAKA BCEX ITHUX ONEPaHIO0B,
a TOYHAsI BEPXHsAd I'PAaHb BCEX JITHX OIEPAHAOB Kak
UTOI AJIAre0panyeckoro 00bLeIMHEeHUs TOKE YMHOKACTCH
HA 3TO0 MPOU3BOJbHOE IOJOXKUTEJIbHOE YHCJIO0 H
OCTAECTCH TOYHOHM BEpPXHEH IPAHBIO, TAK 4YTO HMeeT
MECTO pacnpeleJuTeJbHbIN (IMCTPUOYTUBHBIN) 3aKOH
YMHOKEHUS OTHOCHUTEJbHO AJAre0panvecKoro
00beIMHEeHUS.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 175/283
YMHOKEHME  BCeX OIepaHao0B  aJredOpam4eckoro

00be/IMHEHUA HA HYJb INpeBpaliaeTr BCe 3TH ONEePaHIbI
B pPaBHblIe MeEXAY C000M HYJM, OTHOIICHMS HOPANAKA
BCE€X JTHUX ONEPAHJA0B CTAHOBATCH OTHOIICHUAMH
PABEHCTBA, a TOYHAS BEpPXHAA IPaHb BCeX ITHX
ONEPAHI0B KAaK MTOI AJredOpamyeckoro 00bLeIMHEHUA
TOKe YMHOKAETCA HAa HYJb, NpeBpallaeTcsd B HYJb U
OCTAECTCH TOYHOHM BEpPXHEH IPAHBIO, TAK 4YTO HMeeT
MECTO pacnpeleJuTeJbHbIN (IMCTPUOYTUBHBIN) 3aKOH
YMHOKEHUS OTHOCHUTEJIbHO ajaredOpanyeckKoro
00beIMHEeHM .




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 176/283
YMHOKEHHMEe  BCeX OIepaHa0B  aJredOpam4eckoro

00beIMHEHHUsI HA NMPOU3BOJIbHOE OTPUIIATEIbHOE YHCJIO0
HAPVIIAET OTHOINEHUS UMEHHO CTPOroro mopsiika Bcex
ITHUX ONEPAHAO0B, 4 TOYHAS BEPXHAA IPAHb BCeEX ITHX
ONEPAHI0B KaK MTOI AJreOpamyeckoro 00bLeIMHEHUSA
TOKe YMHOKAETCHA Ha ITO IPOU3BOJILHOE
OTPUIATEJABbHOE YHCI0, OJHAKO CTAHOBUTCH TOYHOH
HUKHEWM TIPaHbIO, TaK 4YTO He WMeeT MecCTa

pacnpeneauTeJabHbIN (AMCTPUOYTUBHBIN) 3aKO0H
YMHOKEHUS OTHOCHUTEJIHHO AJre0panvYecKoro
00bLe/IUHEHN .

TeM caMmbIM TEOpeMa 10Ka3aHA.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHPOU3BOJIBHBIE YACTH BIEPBBIE 110 BCEOBIIEMY 3AKOHY COXPAHEHUWA 177/283

Onpenenenue. PacnpeneaurejJbHbIM
(AuCTPpUOYTHBHBIM) 3aKOHOM HEOTPHIIATEIbHOIO
YMHOKEHUS OTHOCHUTEJIbLHO ICHCTBUS
Ha3bIBACTCHA pacnpeneJauTeJbHbIN
(AuCcTpUOYTHBHBIN) 3aKOH  YMHOKEHHSI HA
HEOTPUIIATEJAbLHOE 3HAYCHUE BeJIMYUHbI
OTHOCHUTCJIBHO ACUCTBUA.

Teopema. Umeer MECTO pacnpeaeauTeJJbHbIN
(1M CcTPUOYTHBHBII) 3aKOH HEOTPULIATEIbLHOTIO
YMHOKEeHUS OTHOCHUTEJIbHO ajaredOpan4ecKoro

00LeINHECHUS.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIIIEMY 3AKOHY COXPAHEHUWA 178/283
Jloka3aTeabCcTBO.

Ilycts a3 = 0. Toraa
(a: U az)as = sup{ai, a;}a; = max{a;, a}a; =

max4{a;as, 2,a3} = sup{a;az, a;a;} = a;a; U a,as,
YTO M TPEOOBAJIOCH A0KA3ATh.
3amevyanue. TeM caMbIM OTKPBITHI:
1) cymecrBoBaHue [JAeMCTBHMSA, JAKOINEr0 TOYHYIO
BEPXHIOI0 IPaHb  VIOOPSJAOYEHHOI0  MHOKECTBA
KOJIMY€ECTB KAK UTOT;
2) CIHIOCOOHOCTH AJAredpanvYecKoro 00beANHEeHUs 1aBaTh
TOYHYVIO BEPXHIOI0 F'PaHb BCEX ONEPAHI0B KAK UTOI.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHPOU3BOJIBHBIE YACTH BIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUWA 179/283

10. UI3OBPETEHUE U OBIIIAS TEOPUS
AJITEBPANMYECKOI' O HAJIMYHOI'O
BBIUNUTAHHUA KAK AHAJIOT'A JAIOHIEI' O
TEOPETUKO-MHOXXECTBEHHYI1O PASHOCTDb
TEOPETUKO-MHOXXECTBEHHOI' O
BBIUUTAHUSA JOINOJIHUTEJIBHO K
BBIUUTAHUIO
ABTOp B 17 JeT M300péea ajaredOpamyeckoe HAJIUYHOE
BLIYUTAHME KAK AaHAJOI Jaloliero TeOPeTHKO-
MHOKECTBEHHYI0 PA3HOCTD TEOPETHKO-

MHOKCCTBCHHOI'O BbHIYUTAHUA JTOIMOJIHUTCJIIBHO K
BHBIYUTAHHUIO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INIPOU3BOJIBHBIE YACTMU BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMS 180/283
PemmaomuM CTajJ0 COBMECTHOE PACCMOTPECHME

yucea M MHOKeCcTB KaHTOpa M KJIaCCHYECKHX
AEUCTBUM HAJA HHUMH, A TaKKe OTKPBITBIX H

N300pPEeTEHHBIX ABTOPOM [IOMHOKECTB
(mpeaIMHOKeCTB) C HPOM3BOJIbHbIMH
KOJNYEeCTBAMMU DJJEMEHTOB B KOJIMYECTBEHHbIX
JIEMEHTAX u IEHUCTBUH HaI HUMU

NPUMEHUTEJIbHO K B3aMMHOMY OO0OralieHUIo
AeHCTBMSAMM HAJ BCEMH TpeMs YKa3aHHbIMH
KaTEeropusiMu IpeaMeToB.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHUS 181/283
HN3BecTHBI KJacCHYECKHE BBLIUMTAHME YHCEJ II0

BCeOOlIeMY 3aKOHY COXPaHEHMS M Jallee
TEOPETHUKO-MHOKECTBEHHYI0 PA3HOCTH
TEOPEeTUKO-MHOKECTBCHHOE BbIYMTAHUE
MHOKECTB Kanropa C N3bATHECM u3
YMEHBbIAEMOI0 MHOKECTBA TeX U TOJBKO TeX ero
3JICMEHTOB, KOTOpPbIE HAJINYECTBYIOT B
BblUunTaeMOM MHO:kecTBe. Ilpm »3TOoM  BCe
OCTAJIbHbIE JJIEMEHTHI BBIYUTAEMOI0 MHOKECTBA
He YYUTHIBAKOTCH.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHUS 182/283
N BooOIIe KaAXKILIA HAJIUYHLIA DJIEMEHT

BKJIIOYAETCHA B MHOKeCTBO KaHTOpa TOJBKO
OJJHOKPATHO M II03TOMY ¢ IOIJIOIIIEHUEM
OIMHAKOBBIX 3JIEMEHTOB 3THX MHOKECTB 110
VCJIOBHI0O PaBeHCTBA MHO:kecTB KaHTopa
KAaK  B3aUMHOHM  NPUHANJICKHOCTH  HX
3JIEMEHTOB, O00eCneYuBaAKIIEMY  TOJbKO
CAMHUYHYI0O KOJHMYECTBCHHOCTH HAJINYHBIX
3JIEMEHTOB.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTH BIEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHHNSA 183/283
OTKpbITHIE /| N300peTEHHbIEC aBTOPOM

AIOMHO)KeCTBA (IIpPeIMHOKECTBA) HENMpPEeMEeHHO
[HOJJHO M TOYHO Y4YHUTHIBAKT IPOU3BOJIbHbIEC
KOJUYECTBA DJJEMEHTOB B KOJUYECTBEHHbIX
3JIEMEHTAX M IMO0ITOMY JONYCKAIT AHAJIOIM KakK

ajaredOpaMyecKux, TaK 7] TEOPETUKO-
MHOKE€CTBEHHBIX J€MCTBUU HAJ COOOM.
Aaredpamyeckoe BbIYUTAHUE JTOMHOKECTB

(IpeaAMHOXKEeCTB) CBOAUTCH K  ajreoOpamyecKomy
BLIYUTAHUI0 KOJUYECTB KAXKI0I0 M3 IJIEMEHTOB B 3THX
AOMHOKeCTBaX (IPeIMHOKECTBAX).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTH BIEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUNSA 184/283
KoJIN4YeCTBEHHON PA3HOCTHI0 YMEHbINAEMOI0 H

BLIYUTACMOI0 HNPUBEIAEHHBIX (C COOpaHHBIM
BOECAMHO KOJHYECTBOM KAaXKIAOI0 3JIEMEHTA)

JIOMHO’KECTB (mpeaAMHOKeCTB) ABJISIETCS
HPUBEIEHHOE JTOMHOKECTBO (IIPEIMHOKECTBO), KAKIAbIN
3JICMEHT KOTOPOIO ABJISACTCH 3JICMEHTOM
YMEHbIIIAEMOI0 NPUBEIECHHOIO J1OMHOKECTBA

(mpeaMHOKeCTBA) U UMeeT KOJUYECTBOM Hau0oJabliee
M3 HYJS U PAZHOCTH KOJUYECTB ITOr0 3IJIEeMEeHTa B
YMEHbIIAE€MOM | BbIYUTAEMOM HPUBEICHHDBIX
AOMHOKeCTBaX (IpPeIMHOKECTBAX).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 185/283
To ecTb M3BECTEH UTOr ACHCTBUSA HAJ COBOKYIMHOCTHIO

KOJIMYECTB JJIEMEHTA B YMEHBINIAEMOM M BHLIYUTAEMOM
NPUBENEHHBIX JOMHOKECTBAX (IMPEAMHOKECTBAX), OAHAKO HET
M3BECTHBIX CAMOIO0 3TOr0 JeMCTBUSA M €ro 0003HAYEHU.
B o0med TeopuM [IOMHOKECTB (IPEIMHOKECTB)
IPUHATO 0003HAYATH ACUCTBUA HAA AOMHOKECTBAMM
(mpeaAMHOKeCTBAMHU) M OTHOINCHUA MEXIAY HHUMHU
3JHAKaAMMU COOTBETCTBYIOIIMX TCOPETUKO-
MHOKEeCTBEHHbIX AEUCTBUH u OTHOIIIEHUMN C
0003HaAYaKOIIEe NOJHBLIM U TOYHBIA YY€T KOJMYECTB
3JIEMEHTOB 3HAKOM Irpajayca © HelmoCpeJACTBEHHO CIIpaBa.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIbHBIE YACTMH BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMUSI 186/283
B YAaCTHOCTH, namiuiee KOJUYEeCTBCHHYIO

PA3HOCTH KOJIMYECTBCHHOE BbIYMTAHUE
HPUBEAEHHBIX [AOMHOKECTB (IPEIAMHOKECTB)
o0o3Ha4aercs \°.

IlooTOMy CcOOTBETCTBYIOIIIEE [ACUCTBHE  HAJ
CAMUMH KOJUYECTBAMH [peacTaABJAAECTCS
JOTUYHBIM ¥ [eJecooO0OpasHbIM  O0003HAYUTH
[HOCPEACTBOM  M3BECTHOI0 3HAKa  JalolIero
TEOPETHUKO-MHOKECTBEHHY IO PA3HOCTH
TEOPETUKO-MHOKEeCTBEHHOI0 BLIYMTAHMA \.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 187/283
Onpenenenye. AdredOpanyecKuM HAJUYHBIM

BLIYMTAHHEM HA3LIBAeTCHA [IEHUCTBHE HAJ
VMEHbIIIAEMbIM ¢ M BblYMTaeMbiM h
KOoJMYeCcTBAMH, O003HAYaeMoe  3HAKOM
TEOPETHUKO-MHOKECTBEHHOI'0 BLIYMTAHUSA \ U
gapinee UTOroOM HaM0oJblIee M3 HYJAS H
PA3HOCTH YMEHbINIAEMOI0 ¢ U BbIYUTAEMOLO

h Koan4ecrB:
o \ h = max{0, g - h}.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

[IPOM3BOJILHBIE YACTH BIEPBBIE [10 BCEOBIEMY 3AKOHY COXPAHEHUSI 188/283
11. U3OBPETEHUE U OBILIAS TEOPUS

AJITEBPANYECKOI'O HOPMAJIBHOTI'O BBIYNTAHUSA

KAK AHAJIOT' A JIAIOIIETO TEOPETHUKO-
MHOXKXECTBEHHYIO CUMMETPNUYECKYIO PASHOCTDb
TEOPETUKO-MHOXECTBEHHOI'O CUMMETPNUYECKOI' O

BBIYNTAHUSA NOINOJTHUTEJIBHO K BBIYNTAHUIO

ABTrop B 17 Jer wu300péa aaredpamyeckoe

HOPMAJIBHOC BbIYUTAHHUEC KaK aHajJor aamuiero
TEOPETUKO-MHOKECTBEHHY IO CUMMETPHYECKYIO
Pa3HOCTh TEOPETUKO-MHOKECTBEHHOI' 0
CUMMETPUYECKOI0 BbIYUTAHUA JAONOJHHUTEJNBHO K
BbIYUTAHUIO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INIPONU3BOJIBHBIE YACTMU BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMNS 189/283
PemmaomuM CTajJ0 COBMECTHOE PACCMOTPECHME

yucea M MHOKeCcTB KaHTOpa M KJIaCCHYECKHX
AEUCTBUM HAJA HHUMH, A TaKKe OTKPBITBIX H

N300pPEeTEHHBIX ABTOPOM [IOMHOKECTB
(mpeaIMHOKeCTB) C HPOM3BOJIbHbIMH
KOJNYEeCTBAMMU DJJEMEHTOB B KOJIMYECTBEHHbIX
JIEMEHTAX u IEHUCTBUH HaI HUMU

NPUMEHUTEJIbHO K B3aMMHOMY OO0OralieHUIo
AeHCTBMSAMM HAJ BCEMH TpeMs YKa3aHHbIMH
KaTEeropusiMu IpeaMeToB.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IIPON3BOJIbHBIE YACTH BITEPBBIE 110 BCEOBIIEMY 3AKOHY COXPAHEHW A 190/283
NU3BecTHBI KJAaCCHYECKHE BbIYMTAHHME YHCEJT 10

BCeOoOIIeMY 3aKOHY COXPAaHCHUS U Jaloliee TeopeTUKO-
MHOKECTBEHHYI0 CUMMETPHYECKYIO Pa3HOCTh
TEOPETUKO-MHOKECTBEHHOE CUMMeETPUYECKOoe
BbIYUTAHME [BYX MHOXKecTB KaHTOpa ¢ HTOroBBIM
MHOKECTBOM, COCTOSIMIMM HMMEHHO H TOJbKO U3
3JICMEHTOB IIEPBOIr0 MHOKECTBA, He ABJSAIOMINXCHA
3JIeMEHTAMM BTOPOIr0 MHOXKECTBAa, M U3 3JIEMEHTOB
BTOPOr0 MHOKeCTBA, He SBJISIOIIUXCA 3JJIeMeHTaMH
nmepBoro MHoxkecrsa. Ilpu 3ToM Bce 001IME 31eMEHTbI
000MX MHOKECTB HEe YYUMTbhIBAKOTCS.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IMIPOU3BOJIBHBIE YACTU BIIEPBBIE 11O BCEOBHIEMY 3AKOHY COXPAHEHUSA 191/283
N BooOIIe KaAXKILIA HAJIUYHLIA DJIEMEHT

BKJIIOYAETCHA B MHOKeCTBO KaHTOpa TOJBKO
OJJHOKPATHO M II03TOMY ¢ IOIJIOIIIEHUEM
OIMHAKOBBIX 3JIEMEHTOB 3THX MHOKECTB 110
VCJIOBHI0O PaBeHCTBA MHO:kecTB KaHTopa
KAaK  B3aUMHOHM  NPUHANJICKHOCTH  HX
3JIEMEHTOB, O00eCneYuBaAKIIEMY  TOJbKO
CAMHUYHYI0O KOJHMYECTBCHHOCTH HAJINYHBIX
3JIEMEHTOB.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTH BIEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHHNSA 192/283
OTKpbITHIE /| N300peTEHHbIEC aBTOPOM

AIOMHO)KeCTBA (IIpPeIMHOKECTBA) HENMpPEeMEeHHO
[HOJJHO M TOYHO Y4YHUTHIBAKT IPOU3BOJIbHbIEC
KOJUYECTBA DJJEMEHTOB B KOJUYECTBEHHbIX
3JIEMEHTAX M IMO0ITOMY JONYCKAIT AHAJIOIM KakK

ajaredOpaMyecKux, TaK 7] TEOPETUKO-
MHOKE€CTBEHHBIX J€MCTBUU HAJ COOOM.
Aaredpamyeckoe BbIYUTAHUE JTOMHOKECTB

(IpeaAMHOXKEeCTB) CBOAUTCH K  ajreoOpamyecKomy
BHIYUTAHUIO KOJUYECTB KAXKIAOI0 M3 3JIEMEHTOB B ITHX
AOMHOKeCTBaX (IPeIMHOKECTBAX).




Ph. D. & Dr.uSc. LEV GRIGOREVIC GELIMSON: OTKPbBITHUS, U3OBPETEHUSA 1 OBILIUE TEOPUUA
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 193/283
CuMMeTpUYeCKOW KOJMYECTBEHHONW PAa3HOCTHIO BYX

NPUBEICHHBIX IOMHOKECTB (IPEAMHOKECTB) SIBJISETCH
HPUBEACHHOE JTOMHOKECTBO (IIPEIMHOKECTBO), KAKIAbIN
3JIEMEHT KOTOPOro SBJSETCH JJIEMEHTOM XOTH Obl
OJIHOI0 M3 JTHUX [JBYX NPUBEIAEHHBIX [TOMHOKECTB
(IpeAMHOKECTB) M HMMeeT KOJUYEeCTBOM HOpPMY
(MOAYJb) PA3HOCTH KOJMYECTB ITOr0 3JEeMEHTAa B ITHX
ABYX NPUBEIEHHBIX JOMHOXKECTBAX (IPEeIMHOKECTBAX).
To ecTb M3BECTEH UTOr ACHCTBUSA HAJ COBOKYIMHOCTHIO
KOJIMYECTB  JJIEMEHTAa B  JABYX  IPUBEACHHBIX

AOMHOKEeCTBAX  (IpPEeIMHO)KECTBAX), OJHAKO  HET
M3BECTHBLIX CAMOI'0 DTOI'0 ICHCTBUA U €ro 0003HAYCHHUS.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIIIEMY 3AKOHY COXPAHEHUWA 194/283
B o0mer TeopuH [JOMHOKECTB (IPEAMHOKECTB)

HPUHATO 0003HAYATH ACUCTBUSA HAJA [AOMHOKECTBAMH
(IpeAMHOKeCTBAMM) Y OTHOLICHHMS MEKIAY HUMHU
3HAKaAMH COOTBETCTBYIOIIHUX TEOPETUKO-
MHOKECTBCHHbIX [CHUCTBHM M  OTHOINCHUH  C
0003HAYAKOINEHd IMOJHBIM U TOYHBLIA YY€T KOJHMYECTB
3JIEMEHTOB 3HAKOM Ipaayca ° HeloCpeaCTBEHHO ClpaBa.

B YaCTHOCTH, aarouee CUMMETPUYECKYIO
KOJUYECTBEHHYIO PA3HOCTH CUMMETPHYECKOoe
KOJIMYECTBCHHOE BbIYMTAHUE HPUBEIEHHBIX

JAOMHOKECTB (IIPeAMHOKeCTB) 0003HAUYaeTCsa A°.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 195/283
Ilo3TOMY COOTBETCTBYHOILICE ACUCTBHE HAJ

CAMUMH KOJHYECTBAMHU IpPeAcCTaABJIAETCS
JJOTUYHBIM H I1eJ1eCO00pPa3HbIM 0003HAYMTH
IOCPEACTBOM HM3BECTHOI0 3HAKa Jal0Iero
T€OPETHKO-MHOKECTBEHHYI0
CUMMETPHUYECKYI0 PAa3HOCTh TEOPETUKO-
MHOKE€CTBEHHOI'0 CUMMETPHUYECKOIO
BbIYUTAHUA A.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTH BIEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHHUSA 196/283
Onpenejaenue. AJredOpanyeckum

HOPMAJILHBIM BbLIYHTAHHEM HAa3bIBACTCH
AeUCTBUE HAA ABYMS KoJu4yecrBaMu ¢ u h,
0003HaAYaeMoe 3HAKOM TEOPETUKO-
MHOKEeCTBEHHOI' 0 CUMMETPUYECKOro
BbIYMTAHMA A M [Jaroliee MTOroM HOPMY
(MOayJib) PA3HOCTH ABYX KOJUYECTB ¢ U h:

g Ah=||g-hi,

g Ah=|g-h|




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHPOU3BOJIBHBIE YACTH BIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHHWA 197/283

12. U3OBPETEHUE U OBIIIASA TEOPUSA
AJITEBPAUYECKOI' O IIEPECEYEHUSA KAK
AHAJIOT'A TEOPETHUKO-
MHOXECTBEHHOI' O IIEPECEYEHMUSI
JOINOJHUTEJBHO K YMHOXEHUAIO
ABTop B 17 Jer wu3o0péa ajaredopamyeckoe
nepeceyeHme KaK AHAJIOT TEOPETUKO-
MHOKECTBEHHOI'0 IepeceYyeHus TOMOJTHUTEIbHO K

VYMHOKEHHIO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INIPOU3BOJIBHBIE YACTMU BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMS 198/283
PemmaomuM CTajJ0 COBMECTHOE PACCMOTPECHME

yucea M MHOKeCcTB KaHTOpa M KJIaCCHYECKHX
AEUCTBUM HAJA HHUMH, A TaKKe OTKPBITBIX H

N300pPEeTEHHBIX ABTOPOM [IOMHOKECTB
(mpeaIMHOKeCTB) C HPOM3BOJIbHbIMH
KOJNYEeCTBAMMU DJJEMEHTOB B KOJIMYECTBEHHbIX
JIEMEHTAX u IEHUCTBUH HaI HUMU

NPUMEHUTEJIbHO K B3aMMHOMY OO0OralieHUIo
AeHCTBMSAMM HAJ BCEMH TpeMs YKa3aHHbIMH
KaTEeropusiMu IpeaMeToB.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IIPOW3BOJbHBIE YACTH BIEPBLIE 10 BCEOBIIEMY 3AKOHY COXPAHEHW A 199/283
NU3BeCTHBI KJIacCCHUYECKHE YMHOKECHUE HYHUCCT 110

BCeOOIEMY 3aKOHY COXPAHEHUSI H  TEOPETHKO-
MHOKECTBEHHOEe IepeceueHne MHO:kecTB KaHTopa ¢
BKJIYEHHEM TOJbKO OOINMUX 3JIEMEHTOB BCEX JITHX
MHOKECTB B UTOTI.

OTKpbITBIE M H300peTEéHHbIE ABTOPOM [IOMHOKECTBA
(mpeaAMHO)KEeCTBA) HENMPEMEHHO TIO0JHO H  TOYHO
VYUTHIBAKOT MPOM3BOJbHbIC KOJMYECTBA IJIEMEHTOB B
KOJUYECTBEHHBIX JJEMEHTAX M IM03TOMY JIO0NYCKAIOT
AHAJIOTM KaK aJreopaMvyeckux, TaK MU TeOPeTHKO-
MHOKECTBCHHBIX JCUCTBMN HAJl COOOIL.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTH BIEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHHNA 200/283
YMHOKEHHE TOMHOKECTB (mpeaAMHOKECTB)

CBOAMTCSH K CJI0KEHUIO BCEBO3MOKHBIX
IIPOU3BEICHUU KOJUYCCTBCHHBIX 3JIEMEHTOB ITHX
JIOMHOKECTB (IPEIAMHOKECTB), MPUYEM B KAKIOM
M3 3THUX NMPOM3BEACHUMN €ro 3JAEMEHTOM SBJISCTCH
IIPOU3BEACHUEC IJIEMECHTOB BCEX KOJIHUYECTBCHHBIX
IJIEMEHTOB MX IIPOM3BEACHHS, a KOJUYECTBOM
3TOr0  JJIEMEHTAa  SBJMACTCH  NPOM3BEACHUE
KOJINYECTB BCeX KOJHMYECTBEHHBIX 3JIEMEHTOB HUX

IPOU3BEACHUS.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTH BIEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHHNA 201/283
KoJu4yecTBEHHOE  IIepeceYeHre  IOMHOKECTB

(DpeAMHOXKECTB) CBOAUTCA K  HAXOXKICHUIO
TOYHOW HHUKHEW I'PAHU KOJHUYECTB KaKIAOI0 M3
3JIEMEHTOB B ITUX AOMHOKECTBAX
(IpeaIMHOKECTBAX).

To ecThb M3BEeCTEH HTOr [OEUCTBHUA HAJ
COBOKYIMHOCTHI0 KOJMYECTB 3JI€MEHTA BO BCeX
3TUX AOMHOKeCTBAX (IpPeIMHOKECTBAX), OJHAKO
HEeT HU3BECTHBIX CaAMOI0 J3TOr0 JAeHMCTBHUA M €ro
0003HAYEHU .




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

INPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBIIIEMY 3AKOHY COXPAHEHUWA 202/283
B o0mer TeopuH [JOMHOKECTB (IPEAMHOKECTB)

NPUHATO 0003HAYATH AEHCTBHUA HAJ AOMHOKECTBAMU
(mpeaMHoO)KeCTBAMM) M OTHOIIEHUS MEKAY HUMHU
3HAKAMU COOTBETCTBYIOIIHUX TEOPETHKO-
MHOKECTBEHHbIX  [CMCTBMM H  OTHOINEHMH  C
0003HAYAKOINEHd IMOJHBIM U TOYHBLIA YY€T KOJHMYECTB

3JIEMEHTOB 3HAKOM Trpaayca ° HemoCpeACTBEHHO
crpasa.

B YACTHOCTH, KOJIHYECTBCHHOE mepecevYeHmne
JIOMHOKECTB (IIPeIMHOKeCTB) 0003HaYaercs (1°,




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPLITUS, USOBPETEHUS U OBIIIUE TEOPUUA
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 203/283
Ilo3TOMY COOTBETCTBYWOINECEC [ACUCTBUEC HAA CAMHUMHU

KOJUYECTBAMH  MNPEACTABJIACTCH  JIOTHYHBIM /|
[eJ1eco00pa3HbIM 0003HAYUTH MMOCPEACTBOM H3BECTHOIO
3HAKA TEOPETHUKO-MHOKECTBEHHOI'0 nepecevyeHus ().

Onpenenenue. AJredOpanyecKum [epeceyeHuem
HA3bIBACTCH JACHCTBHE HA/I COBOKYITHOCTLIO
{xeAax}

KOJMYECTB Qa; € YyKazareJaMu (HMHAEKCAMHU) A M HMX
MHOKEeCTBOM A, 0003HayaeMoe 3HAKOM TeOPETHKO-
MHOKECTBEHHOI'0 IepecedyeHusi (| W Aawoiiee HMTOrOM
TOYHYIO HUKHIOIO FPaHb BCEX 3TUX KOJUYECTB:




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IIPOM3BOJIbHBIE YACTH BIIEPBLIE 10 BCEOBIIEMY 3AKOHY COXPAHEHUWS 204/283
Myeady = lnf{xeAax} .

Ecau
A=N=1{1,2,3,..},
TO
aNaNaz;N..MNa,N..=inf{a;, as, a3, ... , Ay, ...}.
Caencrue. Ecaum cpeam Bcex KOJIMYECTB a; HX
MHOKeCTBA Lreads} CYIEeCTBYET HAaMMeEHbIIee
KOJUYECTBO

min{;cAa;},
TO €CTh He 0oJiblliee BCeX OCTAJBHBIX KOJHUYECTB a;, TO
eCTh MHHHUMYM BCeX KOJHMYECTB, TO MMEHHO OHO H

SIBJISICTCH TOYHOU HUKHEU I'PAHBIO




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 205/283
int{,caa;}
U [O3TOMY JA€T HUTOI AJAre0paMvyecKoro nepeceyeHus
BCeX KOJHUYECTB a,:
Mycay = min{xeAax}-
Ecmm A=N={1,2,3,..},

TO

ayNaNa;N..Na,N..=
min{a, az, A3, oo 5 Any ooe}e
Caencrsue. st KOHEYHOI0  VIOPSI/IOYEHHOIO
MHOK€CTBA KOJHYECTB a; TOYHAs HW/KHAS I'PaHb
[peBpPaIiaeTcsi B MUHMMYM:
a;NaNa;z;N..MNa,=min{a, a,, as, ... , a,} (n € N).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 206/283
CaencrBue. AJredopanyeckoe [epecevyeHue

[IOKa3arTeJed CTelmeHerM  KaXXaoro Imnpocroro
MHOKHMTEJIA B PA3JIOKCHHUAX  MHOKECTBA
HEKOTOPbIX MeJbIX YHCeJ B IMPOU3BEACHUSA
CTENMEHEeH PAIUYHBIX HMPOCTHIX MHOKHUTEJIEH IO

OCHOBHOM TeopeMe aApU(PMETHKH  SIBJISETCS
[IOKa3aTrejieM CTEeNeHH JITOr0 IPOCTOr0 MHOXKHUTEIHA B
Pa3JI0KeHUM HAUO00JbIIEro 00mero AeJUTeas ITOro
MHOKEeCTBA HEKOTOPBIX IEJbIX YHCEJ B NMPOU3BEACHUE
CTeNeHer PAa3JIMYHbIX MPOCTHIX MHOKHUTEJICH 110
OCHOBHOHU TeopeMe apu(pMEeTHKMH.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 207/283
Teopema. Auredpanyeckoe nepeceyeHmne

AEMCTBYET 10 IEPEeMEeCTUTEIbLHOMY
(KOMMYTATHBHOMY) 3aKOHY.
J/loka3zaTeJabCTBO.
a; [N a, =inf{a,, a,} = min{a,, a,} =
min{az, 31} — inf{az, 31} = a> f aj,
YTO M TPe0OBAJIOCH I0KA3ATh.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

IHPOU3BOJIBHBIE YACTH BIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHHWSA 208/283

Teopema. AJredpanyeckoe [epeceyeHue
NEeHCTBYET mo COYCTATEIbHOMY
(acCOMATHUBHOMY) 3aAKOHY.

J/loka3areJbCTBO.

(a; N a,) N az = inf{inf{a,, a,}, a;} =
min{min{a,, a,}, a;} = int{a,, a,, a;} =
mini{a,, a,, a3} = min{a;, min{a,, a;}} = inf{a,,
inf{az, 33}} =ay () (az M a3)9

YTO M TPEOOBAJIOCH 0KA3ATh.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUA 209/283
Onpenegenune. O0JacCTbI0 AONYCTHMOIO YMHOKEHHMA B

pacinpeaeJauTeIbHOM (AUCTPUOYTHBHOM) 3aKOHE
VMHOKEHMSI OTHOCHUTEJIbLHO [AeHCTBHUSI HA3bIBAETCHA
MHOKECTBO BCEX MHOXHUTeJEeHd, MPU KOTOPbIX HMMeeT
MeCTO pacnpeaejuTeJbHbIN (IMCTPUOYTUBHBIN) 3aKOH
YMHOKE€HHUSI OTHOCUTEJIbHO AeHCTBHUSL.

Teopema. O0JaCTBI0 JONYCTHMOIO YMHOKEHUS B

pacinpeaeJauTeIbHOM (AUCTPUOYTHBHOM) 3aKOHE
YMHOKEHUS OTHOCHUTEJIBHO AJAre0panvecKoro
nepecevyeHus SIBJISIETCS MHOKeCTBO BcCeX

HEOTPUIIATEJAbHBIX YHCeJl.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA
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YMHOKEHME  BCeX  OIepaHa0B  AJredOpam4eckoro
[epecevYyeHusi HA MPOU3BOJIbHOE MOJ0KUTEIbHOE YHUCJI0
COXPAHACT OTHOIICHUSA MOPSAJAKA BCEX ITHUX OINEPAHIOB,
a TOYHAS HW)XHASA IPaHb BCEX J3THUX OIEPAHIAOB KaK
UTOI AJredparMvecKoro nepeceyeHuss ToxKe YMHOKACTCH
HA JTO0 MPOM3BOJBHOE MOJOXKHUTEJIbHOE YHCJI0 WU
OCTACTCHd TOYHOM HMIKHEH IPAHbIO, TAK 4YTO HMeeT
MECTO pacnpeleJuTeJbHbIN (IMCTPUOYTUBHBIN) 3aKOH
YMHOKCHUS OTHOCHUTEJIBHO AJre0panvYecKoro
[epeceyeHus.
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YMHOKEHME  BCeX OIepaHao0B  aJredOpam4eckoro

[ePEeCcCeYCeHs HA HYJb MPEBPAINAECT BCE ITH ONMEPAH/AbI B
PaBHBbIC MEXKIAY CO00U HYJIU, OTHOUICHUA NMOPHANAKA BCEX
ITUX ONMECPAHAOB CTAHOBATCH OTHOUICHUAMHU PABCHCTBA,
a TOYHA HUKHAA I'PaHb BCEX ITHX ONEPAHIOB KAaK
UTOI AJredparMvecKoro nepeceyeHuss ToxKe YMHOKACTCH
HA HYJb, NMPEeBPAIIACTCA B HYJb M OCTACTCHA TOYHOU
HUKHEN I'PaHbIo, TaK 4TOo nMeeT MECTO
pacnpeneauTeJabHbIN (AMCTPUOYTUBHBIN) 3aKO0H
YMHOKCHUSA OTHOCHUTEJIBHO AJre0panvYecKoro
[epeceYeHusl.
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YMHOKEHME  BCeX OIepaHaoB  aJredOpam4eckoro

[epecevyeHusi HA MPOM3BOJIbLHOE OTPUIIATEIbLHOE YHCJIO0
HAPVIIAET OTHOLIEHUSI UMEHHO CTPOIroro nmopsiika Bcex
ITHX ONEPAHAOB, 4 TOYHAS HHUKHAS IPaHb BCEX 3THUX
ONMEPAHAOB KAK MTOI aJreOpamveckoro ImnepeceyeHus
TOKE VYMHOKAETCS HA ITO IPOU3BOJILHOE
OTPUIATEJABbHOE YHCI0, OJHAKO CTAHOBUTCH TOYHOH
BEPXHEH [IPaHbl, KaK g  aJdredOpamyeckKoro
00beINHEeHN, TaK 4To HeE nMeer MecTa

pacnpeaeJuTeJTbHbIN (AU CTPUOYTUBHBIN) 3aKOH
YMHOKCHHUIA OTHOCUTCJ/IBHO anreﬁpanquKoro IHCPCCCUCHU .

Tem caMmbIM TEOpEeMa J10KAa3aHA.
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Onpenenenue. PacnpeneaurejJbHbIM
(AuCTPpUOYTHBHBIM) 3aKOHOM HEOTPHIIATEIbHOIO
YMHOKEHUS OTHOCHUTEJIbLHO ICHCTBUS
Ha3bIBACTCHA pacnpeneJauTeJbHbIN
(AUCcTpUOYTHBHBIN) 3aKOH yYMHOKE€HHsSI Ha
HEOTPUIIATEJAbLHOE 3HAYCHUE BeJIMYUHbI
OTHOCHUTCJIBHO ACUCTBUA.

Teopema. Umeer MECTO pacnpeaeauTeJJbHbIN
(1M CcTPUOYTHBHBII) 3aKOH HEOTPULIATEIbLHOTIO
YMHOKEeHUS OTHOCHUTEJIbHO ajaredOpan4ecKoro

nepeceyeHusl.
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Jloka3aTeabCcTBO.

Ilycts a3 = 0. Toraa
(a; N az)a; = inf{a,, a,}a; = min{a,, a,}a; =

min{a,a;, a,a;} = inf{a,a;, a,a;} = a;a; ) a,a;,
YTO M TPEOOBAJIOCH A0KA3ATh.
3amevyanue. TeM caMbIM OTKPBITHI:
1) cymecrBoBaHue [JAeMCTBHMSA, JAKOINEr0 TOYHYIO
HUKHIOIO [PaHb  YNOPSAJA0YEHHOIO MHO’KeCTBA
KOJMYECTB KAK UTOT;
2) CIIOCOOHOCTH AJIreOpPanvYecKoro nepeceyeHus AaBarhb
TOYHYIO HUKHIOIO FPaHb BCEX ONEPAHI0B KAK UTOI.
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13. OTKPBITHUE, U3OBPETEHUE U OB A

TEOPUS OBIIET'O JEUCTBUSI
ABTOpP B 17 J1eT OTKPBLI 1 U300PEJT 00111€€ IeHCTBHE.

Onpenenenne. O0IMUM AeHCTBHEM HAA NMPOU3BOJILHOM
CHUCTEMOM

(xeAax)
ONEPAHNAOB Aa; € YyKa3areJasaMu (HHAEKCAMH) A H HMX
MHOKEeCTBOM A Ha3bIBAeTCH NPOU3BOJbHASA PyHKuUHUSA f
[IPOU3BOJHLHON CHCTEMbI OIIEPAH/IOB:

f(xeAax)-
Ecim A=N={1,2,3,..},
TO f(ay, a2, a3, ... 5, Ay, «..).
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Onpenesienue. OaHOpPOAHBIM (ILOCTOSIHHBIM,

HEeU3MEHHbIM) O0IMUM JAEUCTBUEM HA3ZBLIBAECTCH OJHO U
TO Ke o0I1ee AeiicTBUE HAJ KAXK/IAbIM OIEPAHAOM:

f(xeAax)-

Ecan
A=N=1{1,2,3,..},
TO
fafafas;f..ta,f..=1(ay,a, a;, ..., a,, ...).
IIpyMepbl OAHOPOAHBIX 00LIMX A€ CTBUM.
Oobuiee caoxenue

"+"(xeAax)-
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Ecan
A=N=1{12,3,..},

TO
"+"(xeAax) = "+"(a1, A2y A3g eeo o Apy ...) =

+a,+tat+a;+...+a,+...
O011ee BLIYNTAHUE

"'"(xeAax)-

Ecan
A=N=1{112,3,..},

TO
"-"(xeAax) = "-"(31, A2y A3y eeo o Ay ...) =

'31'32'33'...'311'....
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OO0111ee YMHOKEHH E
1% 10 (XEAak)o

Ecan
A=N={1,2,3, ...},

TO
"*"(XEAax) = "*"(al, A2 A39 eee o Ay ...) =

1*31*32*33*...*311*....

O0111ee neJieHue

"o ()\EAak)o

Ecan
A=N=1{12,3,..},
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TO

":"(lEAak) — ":"(al, az, a3, eee o an, ooo) —
1 :a1:2:Q32 coe 2 Qn o eee e
Oo0111ee BO3BeIeHHE B CTCIICHD

1A (xeAak)-

Ecan
TO
"A"(xeAax) = "’\"(al, A2y A3y eeo o Ay ...) =
al’\az’\ag;’\...’\an’\....
Onpenenenne. Pa3sHOpPOAHBIM (HEOTHOPO/IHBIM,
HEeNOCTOSAHHbIM, [E€PEeMEHHbIM) OO0INMM [JeldCcTBHEM
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Ha3bIBaeTcs 00IIee AeMCTBHE, HE OJHO M TO Ke HaJ

KaK/IbIM OIIEPAHIOM.

IIpyMepbl Pa3HOPOAHBIX O0IUX AEUCTBUIA.
AJredOpanyeckas cymMmma. 3JHakonepeMeHHbIN psija.
3ameyanue. PaBHocHIbHA (PKBHUBAJIEHTHA) 3aMeHa
Ka’KI0r0 BbIYUTAEMOI0 CJAAraeMbiM, YMHOKEHHBIM HA
MHUHYC eIUHHMIYy. TakKuM crmocoO0oM MOKHO NPEBPATHUTH
aJre0OpamvecKyr0 CyMMy B CYMMY, a 3HAKOIIEPEMECHHbIN
Psi B 3HAKONOCTOSAHHBINA psia. Kpome Toro, oopaienue
AeJUTEeNd I03BOJAECT PABHOCWIBHO (3KBHUHBAJIEHTHO)
epeuTd OT JeJEeHHMHA HA JAeJUTE]b K YMHOKCHHI0 HA
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O0paIIEHHBbIN  JeJUTeb. IIo3TOMY  BO3MOYKHBI

PAaBHOCWIBbHBIE (3KBHBAJIEHTHbIE) Iepexoabl  OT
OJHOPOIHOCTH K PA3ZHOPOJHOCTH OOIIMX JAECHCTBHU U
o0parTHo.

3ameyanue. MWM3BecTHBI 4YE€THbIE (QYHKIMHM OJHOIO
APrYMEHTAa, HEM3MEHHbIe IPH CMEHe ero 3HaKa Ha
IIPOTUBOIOJIOKHBIM, M HEYETHbIC (YHKIMHU OIHOIO
APIrYMEHTAa, MEHSIOIIHEe 3HAK HAa NPOTHBONOJI0KHBbIN
[P CMEHEe 3HAKAa apryMeHTa HAa NMPOTHBOIOJIOKHBIM.
OcrajbHble QYHKIUU OHOIO0 APLYMEHTA HA3ZLIBAKOTCSH
byHKknMaMY 001IEr0 BHAA.
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HPOU3BOJIBHBIE YACTH BIHEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUWA 222/283
Onpenejgenne. YéTHbIM Ha3bIBaeTCHd 001Iee AeUCTBHE C

COXpAaHEHHEM CBOECr0 HMTOra npvM YMHOKEHHHM BCeX
ONEPaH/0B HA MUHYC ¢AUHMILY.
IIpyuMepbl YETHBIX 00IIUX AeHCTBUM.
Oo11ee ca0KeHHe HOPM ONEPAHIOB
" Geallaa]])-

A=N=1{1,2,3,...,

Ecau

TO

"+ Gealla]l) = "+ ((adl], [|a2], llas]ly <. s [|2nl], ) =
+ [a]] + [laz]] + [[as]] + ... + [|aa]| + ...
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C KOJIMYECTBEHHBIM OGOBILIEHUEM MHOXECTBEHHBIX JIENCTBUM U JEJEHUEM HA
HNPOU3BOJIBHBIE YACTH BIIEPBBIE 110 BCEOBHIEMY 3AKOHY COXPAHEHUSA 223/283
HopMmupoBaHHoe 00111ee CJI0KeHUe
" "
[1H[" (eaan).

Ecan
A=N=1{1,2,3, ...},

TO
"I Geaar) = "[[H[" (a1, 2z, A3, oe. y Any 1) =

H+a1+a2+a3+...+an+...

OO011ee BHIYMTAHUE HOPM OIIEPAH/IOB
=" Geall2s]])-

Ecamu
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TO
"="Geallan) = "-"(ladl, [|2zll, [|2s]ly e 5 [[@nl]s «..) =
- [|au]] - [|az]] - [[as]] = «e - [|2]] - ... .
HopmupoBaHHoe 00111e¢ BHIYUTAHUE
"II-[]" Geaar).

Ecan
A=N=1{1,2,3, ...},
TO
"-l]" Geaan) = "||<||" (a1, Az, A3, ... 5 Any oo.) =
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INIPONU3BOJIBHBIE YACTMU BIIEPBBIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHMS 225/283
H- al - az - a3 = e0e an - oooHo

OO011ee YMHOKEHHE HOPM OIIEPAH/IOB
" Greal[aa])

Ecian
A=N=1{1,2,3, ...},
TO

" Geallaa]]) = "2l [|azlly [[as]ly v 5 [[an]l; ) =
L flauf] * laz|| = [[as]] * «. * [|aa]] * ...
PaBHOCHJIbHOE (3KBUBAJICHTHOE) od1IemMy

YMHOKE€HUI0O HOPM OIIEePAH/IOB
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HOPMHUPOBAHHOE 00111¢€ YMHOKEHUE
"1™ Geaan).

Ecau
A=N=1{1,2,3,..},
TO
"IN Geaan) = "|*|[" (1, 22, A3, o.e 5 Any o) =
”1*31*32*33*...*311*...
OO011ee YMHOKEHHE YETHOIO YHMCJIA ONEPAHI0B

*(31, A2y A3g eee a2n) =
31*32*33*...*3211(HEN).
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Onpenegenne. He4€THbIM Ha3bIBaEeTCH 001Iee JeUCTBHE

¢ YMHOKEHHMEM CBOCr0 MTOra HAa MHUHYC €JIHHMIY NpPH
YMHOKEHUHU BCEX ONMECPAHA0B HA MUHYC ¢AUHMUILY.
IIpyuMepbl HEYETHBIX 00IMX AeHCTBUIA.
AJredopanyeckasi cymma.

IIpou3BOJILHBIN psa (BGHAKONOCTOAHHbIN W
3HAKOIIEPEMEHHbIN).

Oo1iee caoxenue

"+"(xeAax)-
Ecan
A=N=1{12,3,..},

TO
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" — "n_n —
+ (}\'EAa}\,) - + (al, az, a3, eee o an’ ooo) -

+a,+ta,t+a;+...+a,+...
O011ee BLIYNTAHUE

"-"(}\‘EAa)\’).
Eciau
A=N=1{1,2,3,..,
TO
"-"(lEAak) — "-"(al, az, a3, eoe o an, ooo) —
'al'a2'33'...'an'....
Olniee YMHOKEHHE HEYETHOIO YHCJIA ONEPAHI0B
*(A1, 22, Q35«00 y Aon1) = A1 ¥ A2 ¥ A3 ¥ .. F A2 (N € N).
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NPOU3BOJILHBIE YACTHY BIEPBBIE 1O BCEOBIHIEMY 3AKOHY COXPAHEHUS 229/283

14. OTKPBITUE, UBOBPETEHUE U
OBIIASA TEOPUA
CUMMETPUYECKOI'O OBILIEI'O
JTEUCTBUS

ABTOp B 17 Jer OTKpBLI M H300péa oo0iiee
CMMMETPHYECKOE [AeHCTBHE, JAaminee HTOrOM
CUMMETPUYECKYI0 QYHKIUIO ONEPAH/IOB.

B  KiaccMyeckom - MareMaTMKe  M3BECTHBI
cuMMeTpu4YecKkrne (QYHKINU, HEU3MEHHbIE MPH
JJI000H MepecTAaHOBKE X APr'yYMEHTOB.
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B KJIACCHYeCKON MaTeMaTHuKe N3BECTHBI

yAOBJETBOPAKIINE IEPECTAHOBOYHLIM (KOMMYTATHBHBLIM)
3aAKROHaAM TAR HA3bIBACMBbIC IHEPECTAHOBOYHLIC
(KOMMYTATHUBHBIE) [AE€MCTBHMA HAaJd NPOU3BOJIbHbIM

KOJIUYECTBOM OIICPAH/IOB, naronue UTOIH,
SABJISIIO LM ECS CUMMETPHUYECKUMHU byHKINAMHA
OIlEPAH/IOB.

Ilpumepsl.

CioxxeHye U BblUMTaHME B apudMeTHKe U ajreope.
TeopeTuKO-MHOXKEeCTBEHHbIE 00beIMHEeHUE |

lepecevyeHue B ajaredpe MHOKECTB.
JIN3bIOHKIMA ¥ KOHBIOHKIIUS B ajredope JOruKm.
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Onpenejgenne. CMMMETPUYECKHUM OOIUM [AeHCTBUEM

Ha/l MPOU3BOJILHOU CUCTEMOU

(xeAax)
ONEPAHAOB a; C YKa3areJasaMu (HHAEKCAMH) A H HMX
MHOKEeCTBOM A HA3bIBAETCS MPOM3BOJILHAA

cumMMerpudeckass GyHkuusi f mpou3BoOJIBLHOM CHCTEMBI
OIlePAH/IOB:

f(keAak)-
Ecau
A=N=1{1,2,3,..,
TO
f(al, A24 A3g e o Apy ...).
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Oo011ee cJoKeHue

"+"(k€Aak)o
Ecian
A=N=1{1,2,3,..},
TO
"+"(xeAax) = "+"(al, A2y A3g eeo o Apy ...) =
+a,+tat+a;+...+a,+...

O0111ee BLIYMTAHUE

"'"(xeAax)-

Ecan
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A=N=1{112,3,...},
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EanHas norpemHocTb GopMaibHOr0 PABEHCTBA

E.--p» = |a - b|/(|a| + |b]).
JIBa 00mHMX MeToJa MNPABWJIBHOIO AHHYJHMPOBAHHSA
eIMHON MOrPEeIIHOCTH NPABUJIBHOI0 PABEHCTBA

0=0:
onpeaeIuBAHNE ¢INHOUM MOTPEITHOCTH
L.o-p =lim. ¢+ |a - b|/(Ja] + |b| + ¢),

HYJIb-HeeJMMAas eIMHAS MOrPEIHOCTh

U.q-» = |a - b|//(]a] + |b]).
ObOo3nayenue. Hyab-Henenenye 0003HaYaercss ABOMHOM

KOCOU YepTou // B OTIMYME OT OJUHAPHOU KOCOU YEePThI
/ OOBIYHOIO JAeJICHUS.
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Onpeneaenune. Hyjab-HeneaeHueM Ha3bIBACTCH AeJeHMeE,

MOIYyIIee OTJIHYATHCH OT OOBLIYHOIO [JEJCHUS TOJbBKO
TeM, 4YTO YacTHOE OT HYVJb-HeleJeHUA PaBHO
AKTYAJbHOMY (JZOCTUITHYTOMY) HYJAI NPH PABHOM
AKTYAJbHOMY  (DOCTUTHYTOMY) HVJIKO  JAeJUMOM
He3aBMCHUMO OT JAeJMTEJIsl U JAa’Ke ero CymecrBOBaHUS,
NpU4YeéM  (PU3MYECKOM  PasMEpPHOCTHLI  (eAMHUIECH
U3MEPEHUSI) YACTHOLO CYHTAECTCH COOTBETCTBYIOLIEE
OTHOINEeHHEe (PU3HYECKHX Ppa3MepHoOCcTer  (eIUMHHUI
U3MEPeHUs) AeJMMOr0 U JeJIUTEeJI.
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SJAKVIIOYEHUE

Taxkum o0pa3oM, OTKPBITHI C CO3JaHMEM OOLIMX TEOPUH
cJeAyouMe IBJCHUS U CYIIHOCTH:

1) sIBJICHH € OCMBICJICHHOM ajreOpamyeckou
CJIAraeMoOCTH PA3HOPOAHBIX KOJIHYECTB;
2) sIBJICHH € OCMBICJICHHOM ajreOpamyeckou

CJIAraeMOCTH PA3HOPOIHBIX MPEAMETOB;

3) dBJeHHe M CYHHOCTHh [JABaXIAbl YaCTHOCTH
KJIACCUYECKOr0 YaACTHOI'O JIeJICHUS HA PABHbIE YaCTH CO
B3ITUEM B UTOI NPUXOAALIETOCHd TOJbKO HA OJHY YaCTh
(HA eIMHULY JeJTUTEIs);
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4) siBJICHUE HAPYUIEHUA BCEOOIero 3aKOHAa COXPaHEHUA

KJIACCUYECKUM YACTHBIM /I€JICHHEM HA pPaBHbIE 4YaCTH
[IPHA OTJITHYHOM OT €IUHUIBI 1e/TUTEJIC;

S) sBJEHME U CYIIHOCTH TPWKAbI YACTHOCTH
KJIACCUYECKOr0 YACTHOIO [deJIeHHH Ha [eJioe YUCTI0
PABHBIX HEJbIX YACTEH C OCTATKOM.

N300peTeHbl ¢ CO3AaHMEM OOLIMX TEOPUH CieayroIue
ajqreopanyeckue 1eMCTBUS:

1) coOarogaromee BCeOOIMA 3aKOH COXPaHEHUS
aJIbTEPHATHBHOE O00IIee JejieHHe HAa MOryumue ObITh
Pa3JIMYHbIMHM IIPOM3BOJIbHbIE 4YacTH ¢ 00001IeHHEM
KJIACCUYECKOI0 YACTHOIO JIeJICHUSI HA PABHbIE YACTH;
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2) coOawaamwInee BCEOOIUM 3aKOH COXPaHEHUA

aJIbTEPHATUBHOE 001Iee JdeJIecHMEe Ha MOryimue ObITh
Pa3JIMYHbIMH IPOU3BOJIbHbIE 0TYACTH O0YCJOBJICEHHBIE
JacTd ¢ 00001eHHeM  KJIACCHYECKOr0 YaCTHOIO
JeJIEHUS HA PaBHbIE YACTH € OCTATKOM;

3) ajaredOpamyeckoe O0beAHMHEHHE KaAK  AaHAJOr
TEOPETUKO-MHOKECTBEHHOI'0 00beIUHEHHUS]
JTOTMOJTHUTEJIbHO K CJI0KEHUIO;

4) ajaredOpanyecKkoe HAJIUMYHOE BHIYMTAHHE KAK AHAJOI
AAK0IIEero TEOPETUKO-MHOKEeCTBEHHY IO Pa3HOCTh

TCOPCTUKO-MHO’KCCTBCHHOI'O BBIMTHTAHUA TOMOJTHUTEC/IBHO
K BBIMMTAHUIO,
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5) aaredOpanyeckoe HOPMAJIbHOE BbHIYMTAHUE KAK

AHAJIOI JaIIero TeOPEeTHUKO-MHOKEeCTBEHHYIO
CUMMETPHYECKYIO Pa3HOCTh TEOPETUKO-
MHOKECTBEHHOI'0 CHMMETPHYECKOI0 BbIYUTAHUS
TOIMOJTHUTEJIbHO K BHIYMTAHHUIO;

6) ajareOpamyeckoe IepeceYeHHe KaK aHAJOr
TEOPETHKO-MHOKECTBEHHOI' 0 lepeceyeHus

AOMOJIHUTEJIBbHO K YMHOKE€HUIO.
OTKpPBITHI U M300peTeHbl ¢ CO3AAaHUEM OOIIUX TEeOPHUH
o0I11ee 1eCTBUE U CHMMETPUYECKOe 00I1ee JeliCTBHE.



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: OTKPBITHUS, U3OBPETEHUSA 1 OBIIIUE TEOPUN
ABJEHUU, CYIHHOCTEU, OBIIUX U AITEBPANYECKUX HEO/IHOPOHBIX IEUCTBUH
C KOJIMYECTBEHHBIM OBOBIIEHUEM MHOXECTBEHHBIX JIEHCTBUM U JEJEHUEM HA

HPOU3BOJIBHBIE YACTH BIHEPBbLIE 110 BCEOBIHIEMY 3AKOHY COXPAHEHUWASA 247/283
Hacrosinmiass HayyHass MOHoOrpaus 1mmo3romMy

MOKeT [PEeACTABUTD HHTEpPeC NJIA
MATEMATHKH, a TaKke AJf MeJaroruku

CpeIHEeH M BBICHICH IIIKOJbI, B TOM YHCJIe JJs1
CHICHHAIUZMPOBAHHBIX  KJIAaCCOB, TI'MMHAa3HMH,
JUIleeB, YHHUBEPCUTETOB, ACHHUPAHTYP, 1A
IpeAMEeTHbIX OJUMIIHAA M BOOOIUE JJH pelleHHUs
HeCTAHAAPTHBIX 3aj1ad4, BKJIIOYAS
CAMOCTOATEJIbHOEG, B  LEJAX  TBOPYECKOIO
Pa3BUTHUA OYAYUIUX YUEHDBIX.
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