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Abstract. The absence of the necessity for

division by zero, the non-numerical under-
infinitesimal nature and essence of zero and
its limited operability have been discovered,
as well as the universal emptiness in general
and also as the universal empty operand
making empty the result of any operation
over this operand and thereby neutralizing
any operation. The general theories of the
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universal emptiness, of the wuniversal
empty operand, of potential and actual
zeros and infinities, of actuality
potentiation and potentiality
actualization, of absolute, relative and
unified errors, of zero-non-division, of
useful inactivity and of the elimination
of division by zero have been created.
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INPEINCJIOBUE
JTO0 camMasi mepBasi MMEHHO COOCTBEHHassh Hay4yHas
padora, MNOJHOCTHI) CaAMOCTOSTEJIbLHO 3aJyMaHHad,
IMOATOTOBJICHHAS], 3aBCPUHICHHAA M OCYIIECTBJICHHAS
[epBOHAYAJABLHO B 12-j1eTHeM Bo3pacTe B 1964 roay nmoj
Ha3BaHHeM «MareMaTMKa ¢ OTKPBLITHEM IOJIE3HBIX
oe3aelcTBUA u HCKJIHYAEeMOCTH JIMIIIEHHOTO
HEeOOXOAUMOCTH JIeJICHHMSI Ha HYJb HEYHCJI0BOM
HPUPOAbI MU CYIHHOCTH H OOYCJIOBJICHHOM €0 ero
OrpaHHYeHHOM  aeecnmocoOHocTH». B 17-1eTHem
Bo3pacte B 1969 roay BbIUMIpbINIA 00J1aCTHBIX
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o/mmMmuaa 1mo BCEM INIpCaAMETaAaM H TPCTbHUX MCECT HaA

Bceykpannckoun u  Bcecoro3Hom oJMMIIHAAAX 110
MATEMATHUKE U OKOHYAHMA (PUIMKO-MATEMATHYECKOIO
CHEeUHAIBHOI0 KJjacca OyaymuX rMMHA3Hd U JULIes ¢
30JI0TOM MeJdajIbl0, OJHOU U3 ABYX B 00JIAaCTHOM LIEHTpe,
BO BTOPOM HM3JaHUU HAay4YHasg padora nmOJYy4YHJA

Ha3Banne «MareMaTuka ¢ OTKPbITHEM BCEOOIIMX
NYCTOTBI M INYCTOr0 ONepaHaa, IMOJIe3HbIX
0e31eCTBUM M HCKJIIOYAEMOCTH JHUIIEHHOI0
HEOOXOIUMOCTH /IeJIEHHSI HA HYJb HEYHCJI0BOH
00paTHO  CBepXx0eCKOHEYHOM  NPUPOAbLI |
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CYIL{HOCTH | 00yCJI0BJICHHOM eI ero

OrpPAHUYEHHOH 1eeCIOCOOHOCTH, ABTOPY
yAaJ0Ch H300pecTH €eIUHYI IMOrPeIlHOCTh U
OTKPbITH 00PAaTHO CBEPX0CCKOHEYHYIO MPUPOAY M
CYIIHOCTHh HYJIsI, 4 TaKKe BCeOOIIYyH IYCTOTY,
HEUTPAJIM3YIOIIYI) KAaK  BCeOOIIHMH IyCTOH
onmepana Jw0oe aeiictBue Haa HeH. Tperbe
U3TaHMEe HACTOAlIed HAYYHOM MOHoOrpaduu
HOCJEeA0BAJIO 4Yepe3 S6 Jer mocje mnepBoro
M3IaAHUS.
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OCHOBHOe coJaep:KaHHe HACTOSAIIEH HAYYHOH

MOHOIrpa(pMu MOCBAINCHO CO3AAHUIO, PA3BUTHIO H
M3JI0KEHHI0 CAMbBIX IEePBbIX COOCTBEHHBbIX
OCHOBOIOJATAK0INMUX OOIIMX TEOPHH ¢

He00X0AUMBbIMU, [eJ1ecCo000pasHbIMU /|
MOJIe3HbIMH  O0000IlEeHUSIMHM, JOINOJHEHHSIMH,
HCIIPABJIEHUSIMU, YAYYIIEHUAMU /|

YCOBEPIICHCTBOBAHUAMMU
00IIeMATEeMATHYECKOI0 M JaxKe OOIIeHAYYHOIO
3HAYCHMUS.
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0. BBEJIEHUE

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: MATEMATHKA C OBIIUMHU TEOPUSIMHA
BCEOBILIEHN ITYCTOTLBI 1 KAK BCEOBIIEI'O }EEP'ITPAHHBYIOIHEFO IMYCTOT'O OITIEPAH/IA,
MNOTEHIUHMAJBHBIX 1 AKTYAJIBHBIX HYJIEM 1 BECKOHEYHOCTEMH, NOrPEINHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 19/226
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 TeopuM elCTBUTEIbHBIX YHCE] [AeJeHUEe HA HYJb
paccMarpuBaercss 0e3 Heo0XOAMMOCTH M Beaér K
Hepa3peluMbIM MPodJaeMaM.

B 12 Jer aBTOp OTKpPbLLI SBJEHHME HEHAAO00HOCTH
JeJCHUS HA HYJb, BeAylIero K MNPUHIANHAJIbHBIM
HeNnpeoaoJuMbIM 3aTpyaHeHussMm. B 17 Jer aBTop
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H300p€J1 €IUMHYI0 NOrPEelIHOCTh U OTKPbLI €IMHCTBO

OMHOM M TOH xKe BceoOIEHd NYCTOThI IMPH
MHOKECTBEHHOCTH PA3JMYHbIX YACTHBIX MVCTOT B
KJIACCHYECKOM MaTeMaTHKe: IMyCTas CYMMAa CUYHTAETCH
HYJIEM, 4 IIYCTOEC HPOU3BEICHUEC — CIMHUIICH.

BoiBoa: o0k0J10 2500 j1eT B KIaCCHYECKOM MATEMATHUKE
HeT NPUeMJIEMOro MOHUMAHUS HYJA M IYCTOTHI.

Taxkum o0pa3zom, aBTOPY HACTOSAIEr0 HAYYHOI'0 TPYAA B

12 Jger ObLIM BIOJHE SICHBI HEKOTOpbIE
OCHOBOIIOJIAraKIIMEe HPUHIMIUAIbHbIE HU3bAHBI
KJIACCHYECKOU MATEMATHKMH.
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0.1. UBBECTHASA HEBO3MOKHOCTDL AEJIEHUSA
HA HYJIb

B kj1accuyecKkoy MaTeMaTHKe J0KAa3bIBAeTCH, YTO
B I0JI€ JE€HMCTBHUTEIbHBIX YHMCeJ HA HYJb AEJIUTH
HeJdb3s. Beab HH IpM KaKOM JA€UCTBHUTEIbHOM
yucjge b wactuomy b/0 or ero apejieHust Ha HYJIb
HCBO3MOKHO MMEHHO OJIHO3HAYHO IPHIIHCATH
HUKAKo0e JeUCTBUTEJIbHOE YHUCJI0 X. Eciin uucio b
OTJIMYHO oT HYJIsA, TO TpedyeMoro
ACHCTBUTEJIBHOIO  YHCJIA X  INPOCTO  HE
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CYIIECTBYET, NMOCKOJbKY IPOU3BeJdeHHUE JIH00ro

NEUCTBUTEIBHOI0 YMCJIA X HA HYJb €CTh HYJb. A
eCJIM YMCJI0 b paBHO HYJII0, TO YACTHOMY OT €ro
JeJICHUsT Ha HYJb MOKHO I[PUNHUCATH Jr00oe
NEUCTBUTEJIbHOE YHCJI0 X, IMOCKOJBKY €ro

[poM3BeJdeHNEe HA HYJb Ja€T TPeOyeMblil HYJIb.

N B apyrux ajareOpamv4ecKux mNOJfAX M B KOJbLAX
NeJIUTh HA HYJb HeJb3.

B meioM B KJIACCHYeCKONM MAaTeMaTHMKE [AeJeHHe HAa
HYJb paccMaTrpuBaercs 0€3 He00X0AMMOCTH U BeAET K
Hepa3peluMbIM IIpPodJaeMaM.
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0.2. IBHAY HEJOCTATOUYUHOCTDb YACTHBbBIX

KIACCHYECKHUX ITYCTOT
IlycToTa KaKk mpeaMer, 4acTh WJIH CBOWCTBO IpeamMera
eCTh HUYTO, NPOTUBOIOJIOKHOE OBITHI0 HAYAJIO0, IOJHOE
(a0COJII0THOE) WM OTHOCUTEJIbHOE OTCYTCTBUE Yero Obl
TO HM OBLIO, CYIero M ero ObITUS, COJACPKAHMA,
HANOJHEHHOCTH, BbljIeJIsieMbIX, [IPU3HABAEMBbIX,
paccMaTpuBaeMbIX, YYUTHIBAEMBIX, [eJIeBbIX
[peaAMeTOB, KAKHUX Obl TO HH OBbLIO0O KAaYeCTBEHHBIX
onpeaeJEHHOCTEed, MOKET ObITH BEIIHOM UJIU TYXOBHOM,

IPOCTPAHCTBCHHOHU (MecTHOH), BPEeMECHHOM,
ACUCTBUTEJIbHON WA KAKYIIECHCS, OIIYIIAEMOU, YYBCTBYCMOI.
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IlpuMmephl.

Huurto 1 HeObITHE KAK PUI0COPCKUE KATETOPHH.

IllyHubst (HAa CAHCKpMTE IYCTOTA) — OJAHO U3 OCHOBHBIX
HOHATUM (uiaocopun Oyaau3Ma, UCTHHA B CepeauHe
KPAMHOCTEH NPHM3HAHUS W HENPUIHAHMA CYIIEro,
ICUXO0JIOTHYECKOEe COCTOSIHME OIIYUIEHHMS IYCTOTBHI CO
CHATHEM NpodjeM ObITHe—HeObITHE, PeaAJbHOCTb—
HEPEeAJIbHOCTh, CYOBEKT—00BEKT KaK MNPU3HAKOM
0CBO0OKAEHHUs, 0e31eUCTBUS, NMOKOA, YMUPOTBOPEHMUS,
HUPBAHLI, a npu CBOICTBEHHOM oyaausmy

HEPaA3IUYUMOCTH OHTOJIOTUM U IMCHXOJOTMM M CaMHU
NYyCTOTA, 0€CCYNHOCTHOCTDh, OTCYTCTBHE HAYaJA.
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Hyjab B mateMaTuke. OJHAKO HYJIb 00BIYHO CUHTAETCH

YUCJIOM, Ja M BOBCe He SHABJAETCH JIJIEeMEHTOM,
OTCYTCTBYIOILIIUM BOOOIIIE.

HyJieBOM 3JIEMEHT B fI3bIKe KaK 3HAYHUMOE OTCYTCTBHE.
3HaYMMoOEe OTCYTCTBUE BAKHO He TOJbKO JJA A3bIKA U
MATEeMATHKH, HO U JA JIOTHKHM, HAYKM M KHM3HH B
[eJIOM.

CyMKa nycrasi, HO ¢ BO3AyXOM, NbLJIbI0, 0AKTEePUAMMU.

B mejqomM B Kjaaccuyeckux Gpujaocodun U HAYKE HUUYTO U
NYCTOTA B JYYIlEeM CJIy4Yae HATUYECTBYIOT KAK MOHATHUS

C lIyTaHI/II[eﬁ B UX B3aMMOCBA3SIX ¢ HEObITHEM, OJHAKO
JIMIIIEHBI BCEOOITHOCTH.
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Tak, B Teopun MHOkecTB KaHTOpa, JieKalned B OCHOBE

KJIACCUYECKON MATEMATUKH, HO Beaylled KO MHOIUM
N3BECTHBIM HepAa3peuiéHHbIM NPOTUBOPEUYUSIM, HUYTO H
NyCTOTa CYTb INPUMEHHUTEIbHO K  TEeOPeTHKO-
MHOKECTBEHHOMY 00beIMHEHUIO NIYCTOE MHOKECTBO.

OnHaKO0 HepeaKo MmoJjie3HOe OOENPUHATOE Pa3JInUYeHHUe
OTHOIICHUU NPUHAUICKHOCTH M BKJIIYCHHUS BEACT, B
YACTHOCTH, K TOMY, YTO MHOKECTBO, KOTOPOMY
NPUHALJIEKUT  JIMIOb  IYCTOE  MHOKECTBO  KakK
eIMHCTBECHHBIN 3JIEMEHT, camMo CUMTACTCH

OAHOYJICMCHTHbBIM, 4 HH B KOCM CJyYac€ HE IIYCTbIM
MHOKECCTBOM.
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To ecrb OJHMM JIMIIb PACCMOTPCHUCM HMHYTO CaMO

co00il mpeBpamIaeTCd B HEYTO BOIPEKH 3aKOHY
COXPAHEHUS B €r0 AHTUYHOM BBIPAKCHUH.

Kpome TOro, mnpuMeHUTEJbHO K JAEHCTBUAM HAaJ
npeaiMeraMu  KJacCHMYeCKHMe HHYTO M IYCTOTA
OKA3bIBAKOTCH 3aBHUCAINMMHA OT 3THX I[PEeAMETOB H
NEeUCTBHUM.

Tak, IpUMEHUTEIBHO K YUCJIOBbIM 3HAYCHUAM IYCTASA
CYMMa  CYHTAETCd PaBHOM  HYJIO, a  IYCTOE
npousBenenue — eaqunuie. Hexkoropast jioruka B 3TOM
ecTb. EcaM K mycrod cymMmMe npuOaABUTHL HEKOE YHCJIO,
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TO UMCHHO OHO H IIOJYYHTCH B UTOIC. A ecau IIYCTOC

IPOU3BECACHNEC VMHOKUTH HA HCKOC YHC/10, TO UMCHHO
OHO K IMOJYYHUTCH B UTOI'C.

CiaenoBarejibHO, [JA YHUCJIOBBIX 3HAYEHUU
INIPUMCHUTC/IBHO K CHOKCHHUIO W BbIYUTAHWIO
HUYTO U MYCTOTA CYTh HYJ/b, 4 IPUMEHUTEJIBHO K
YMHOKEHUI0O M JAeJECHUI0 HUYTO M MYCTOTA CYTh
CANHUNIIA.

OaHako Takasi 00LIENPUHATAA JJOTHKA JeHCTBYeT JHUIIb

HA YPOBHE IOATOHKM K OCOOECHHOCTAM KaXK/I0I0
OTAEJbHOIO CJIyyYas.
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To ecTp NPUMEHHTEJIBLHO K MNYCTOU CYMMeE

paccMaTpUBaeTCH JIMIIb TaJbHeHuIIee
npudaBjeHUe K HeW HeKoero 4Yucjaa, a He,
CKa)xeM, €€ YMHOKEHME HAa Hero ¢ HYJEeBbIM
UTOIOM, SIBHO HeNpHeMJieMbIM NPH HEHYJEeBOM

qucJic.

IIpMMEeHHUTEJbHO K€ K IIYCTOMY MPOM3BEIECHUIO
paccMaTpuBaeTCd JHUIIb €ro YMHOKEHHE HAa HeKoe
YHUCJI0, 4 He, CKa)KeM, NpUOaABJEHUE HEKO0Eero 4Mcja K
HYyCTOMY IPOU3BEACHUI0O ¢ SIBHO HelpueMJeMbIM
yYBeJMYEHUEM 3TOr0 YHUCJIA HA eTUHMILY.
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Kpome TOro, M mycrasgs cymMma, M IyCTOe

POU3BEeHNE ABJISIOTCS BCEro JHUIIb YaCTHBIMU
CJy4YasiMM HMTOra OAHOI0 M TOr0 Ke BCeodIero
COBEPIIEHHO IOJHOI0 OTCYTCTBUA U 0e3/1ercTBUSA
H 005I3aHbI HMETHh OHO U TO Ke 00IIee 3HAYECHHE.
JT0 o01Iee 3HAYEHHE He MOKeT 3aBUCETb HHU OT
KAKHX NPOLLIbIX JAeHCTBHI, KOTOPbLIX He OBLIO
BOOOIEe, TAK 4YTO H IyCTasgs CyMMa, M IYCTOE

[POU3BeIeHHE CYTh OJHO M TO Keé, a TAKKE HH 0T KaKHUX
IPAAYHIMX JEUCTBUH, MOCJAEAYIOT TAKOBbIE HJIH HET.
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H03TOMy n 31€Cb Ha3BAHHAafl BbIIIC OﬁmerI/IHHTaH

JJOTUKA MNOJATOHKH K  OCOOGHHOCTAM  KaKJI0ro
OTAEJBHOI0 CJIY4asi MOJHOCTHI0 HECOCTOATEIbHA.

Kpome TOro, B KjJaaccm4eckoim Hayke BOOOIe HeT
N3BECTHOI'0 3HAYEHHS, KOTOpPOe MOIJIO Obl ObITh
HTOIOM OJHOI0 H TOro JKeé BcCeoOIiero

COBCPIIICHHO IHOJIHOT'O OTCYTCTBUA n
0e3nericTBUA.

Tak, HyYJb He TMOAXOAUT A MOCJCAYIOUIEro
YMHOKCHUA WM [JdeJeHWs, a eIuHMIa — A

MNoCJICAYIOIICTIO CJA0KCHUSI UJIN BLIITUTAHUW .
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IlogoOHBIM Ke 00pa3oM B ajaredOpe MHOKECTB IYCTOE

TEOPETUKO-MHOKECTBCHHOC O0bEIMHECHUE NMPUXOAUTCH
CYUTATh PABHBIM [YCTOMY MHOKECTBY, a IYCTOE
TEOPETUKO-MHOKECTBEHHOE IIepeceYyeHue — IMOJHOMY
(AK00bI YHHBEPCAJIBLHOMY) MHOXKECTBY, KOTOpoOe
OXBATBHIBAET BCH MNpPEeAMETHYI0 00/1aCTh B KaXKI0M
JAHHOM PACCMOTPEHUMH M, 3HAYUT, 3aBUCUT OT Heé
BOIIPEKH VHUBEPCAJILHOCTM B CBOEM HAa3BaHHUMU.
CiaenoBarejibHO, IJf MHOXKECTB IMPUMEHHUTEJIbLHO K
TEOPETUKO-MHOKECTBEHHbIM 00be/IMHEHUIO /]
BbIYUTAHUIO HUYTO M IIYCTOTA CYTh NIYCTOE MHOKECTBO,
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a4 NIPUMCHUTC/IBHO K TCOPCTHUHKO-MHO’>KCCTBCHHOMY

[epeceYyeHUI0 HUYTO M MYCTOTA CYTh IOJHOE (AKOObI
YHUBEPCAJIbHOE) MHOKECTBO.

OaHako M 34echb Takasg OOIIEeNPUHATAA JIOIHKa
AEUCTBYET JIMIIb HA YPOBHE MOJATOHKH K 0COOEHHOCTAM
KaXKI0r0 OTAeJbHOI0 CJ1y4asi.

To ecTb NPUMEHHUTEJIBHO K IYCTOMY TEOPETHKO-
MHOKECTBEHHOMY OObEAMHEHHUI0 PaCCMATPUBACTCH
JUIIb €ro JajJbHelIIee TEeOPeTUKO-MHOKECTBEHHOE
o0beIMHEeHHe ¢ HEKMM MHOXXKECTBOM, a He, CKaKeM,
TEOPETUKO-MHOKECTBCHHOE  IepeceYyeHue  IyCToro
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TCOPCTHUKO-MHO?KCCTBCHHOI'O 00beIMHEHUSI ¢ HEKHUM

MHOKECTBOM, JjJamllee B HMTOre MNyCcroe MHOXKeCTBO,
SIBHO HeIpUeMJIeMOe NPH HENYyCTOM MHOXKeCTBe IS
TEOPETUKO-MHOKECTBCHHOI'0 IepeceYeHusi € NYCTbIM
TEOPETUKO-MHOKECTBCHHbIM 00beIMHECHUEM.

IIpyMEHUTEJIBbHO K€ K  IYCTOMY  TEOPETHKO-
MHOKE€CTBCHHOMY  IIEPECEYCHHUI0 PaACCMATPHUBACTCS
JUIIb €ero JajJbHellIee TeOPeTUKO-MHOKECTBCHHOE
[epeceyeHue ¢ HEKUM MHOXKECTBOM, a He, CKa)eM,
TEOPETUKO-MHOKECTBEHHOEe  00be/IMHEHHEe  INYCTOro
TEOPETUKO-MHOKECTBCHHOI'0 IIEPEeCCYCHUSI € HEKHUM
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MHOKECTBOM, Jamollee B HUTOre I0JHOe (AKOObI

YHUBEPCAJIbHOE) MHOKECTBO, IBHO HellpueMJieMoe npu
HENmoJHOM (He€ YHMBEPCAJbLHOM) MHOKECTBEe 1A
TEOPETUKO-MHOKECTBEHHOI0 O0beAMHEHUS C NYCThIM
TEOPETUKO-MHOKECTBCHHbIM IepeceYyeHueM.

Kpome TOro, m mycroe TeOpPeTHKO-MHOXKECTBCHHOE
o0beIMHEeHMEe, M MNYCTOE TEOPEeTUKO-MHOKECTBEHHOE
epeceyeHue SIBJAAKTCA BCero JHIIb YAaCTHbIMH
CAy4YasiMd MTOra OJHOI0 M TOr0 3Ke BcCeoolero
COBEPIIECHHO IOJHOI0 OTCYTCTBUS U 0€31eHCTBUA H
00s13aHBI MMETh OJHO U TO Ke 0011ee 3HAYEHHE.
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ITO 00IIIee 3HAYECHHE He MOKeT 3aBHCETh HU 0T KaKHuX

HPOULJILIX JAeHCTBHH, KOTOPLIX He OBLIO BOOOIIE, TAK
YTO M IIYCTOE TEOPETUKO-MHOKECTBEHHOE 00be/IMHEeHue,
M NIYCTOE TEOPETHUKO-MHOKECTBEHHOE MepecevYeHre CyTh
OJHO M TO K€, a4 TaKKe HH OT KAKHX TIPAAYIIUX
NEUCTBHUH, MOCJECAYIOT TAKOBbIC UJIM HET.

IloaTOmMy | 31€eCh Ha3BaHHAaA BbIIIIE
o0IIenNPUHATANA JIOTHUKA HOJArOHKH K
O0COOCHHOCTSIM KAaXXA0r0 OTIAEJbLHOr0 cjay4as

IHHOJTHOCTBIO HECCOCTOHATCJ/IbHA.
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KpomMme TOoro, ¥ 31ech BoO0OI1IIEe HET U3BECTHOIO 3HAYEHUA,

KOTOpPOe MOIJIO Obl ObITh HTOIOM OJHOI0 H TOIO XKe
BCEOOIero COBEPHIEHHO IMOJHOI0 OTCYTCTBMA H
0e3nericTBUS.

Tak, m@mycroe MHOXECTBO He  MNMOAXOAMT LA
MOCJIEAYOIIEro TEOPETUKO-MHOKECTBEHHOI' 0
epeceyeHuss, a M[OJHOe (AKO00bI YHHMBEpPCAJbHOE)
MHOKECTBO, KOTOpOe K TOMY K€ 3aBHCUT OT
paccMaTrpuBaeMo IMpeaAMeTHOM o0JjacTH, — A
HOCJIeaYIIEero TEOPETUKO-MHOKECTBEHHOI'0
00beIMHEeHM .
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A B aiaredpe Jjoruku (aaredpe BbICKA3BIBAHUU) B

MATEMATHYECKON  JIOTHMKE HNYCTYI0 [IHU3BIOHKIIUIO
NPUXOAUTCH CUYATATH PABHOM JIKM, a IYCTVIO
KOHBIOHKIINKW — ucTHHe. CleaoBarebHO, AJIA
BbICKA3bIBAHUN NPUMEHUTEIbHO K AM3bIOHKIHMHU
HUYTO M NIYCTOTA CYTh JI0Kb, 4 IPUMEHUTEIbHO K
KOHBIOHKIIMYA HUYTO U NIYCTOTA CYTh UCTHHA.

OaHako M 37ech Takasli OOLIENPHHSTAA JIOIHKA
AeUCTBYeT JIMINb HA YpPOBHE MOAIOHKH K
0COOCHHOCTHAM KaXKI0r0 OTACJIbHOI0 CJay4Yas.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U TOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 39/226
To ecrp NPUMEHHUTEJBHO K INYCTONM AM3LIOHKIUMH

paccMaTpuBaeTCs JUIIb €€ JaJbHENINAsA U3 bIOHKIUA C
HEKHM BbICKA3bIBAHHEM, A He, CKaKeM, KOHbIOHKIIUS
NYCTOM [AU3BIOHKIIMA ¢ HEKHM BbICKa3bIBAaHHEM,
Aa0INAasg B UTOrE J0Kb, SIBHO HEMPUEMJIEMYI0, €CJIU 3TO
BbICKA3bIBAHHUE HE SABJIACTCH J0KHbIM.

IIpuMEHUTEJIBHO K€ K IYCTOM KOHBLIOHKIIUH
paccMaTpuBaeTCs JHUIIb €€ JaJbHEHIIAsd KOHBIOHKIIUS
¢ HEKHM BBICKAa3bIBAHUEM, A He, CKAKeM, AU3bIOHKIIUS
NYCTOM KOHBIOHKIMH ¢ HEKHUM BbICKa3bIBAHHEM,

JA0IAA B UTOre UCTHHY, ABHO HENPHEMJIEMYI0, €CJIH
I3TO BBICKA3bIBAHUC HC ABJIHCTCH UCTUHHDIM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX BE3JJEUCTBUN BE3 IEJEHUSA HA HYJIb 40/226
Kpome TOro, u mycrasg AM3BLIOHKIHNHA, U IyCTaA

KOHBIOHKINS SABJISKOTCH BCEro JHUIIbL YACTHBIMU
CJy4YasiMM HMTOra OAHOI0 M TOr0 Ke BCeodIero
COBEPIIEHHO IOJHOI0 OTCYTCTBUA U 0e3/1ercTBUSA
H 005I3aHbI HMETHh OHO U TO Ke 00IIee 3HAYECHHE.

JT0 o01Iee 3HAYEHHE He MOKeT 3aBUCETb HHU OT
KAKHMX NPOLLIbIX JeCTBUI, KOTOPbIX He ObLI0 BOOOIIIE,

a TaK)Ke HM OT KaAKHUX I'PAAYIIUX JeHCTBUH, MOCIEAYIOT
TAKOBbIC WIM HET, TAK 4YTO U NYCTAA IN3LIOHKIIUSA, U
HYCTaH KOHBIOHKIIUSA CyTb OJHO N TO 72KC.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJIEJTEHWS Y IOJIE3HBIX BE3JIENCTBUN BE3 NEJEHWS HA HYIb 41/226
H03TOMy n 31€Cb Ha3BAHHAafl BbIIIC OﬁmerI/IHHTaH

JJOTUKA MNOJATOHKH K  OCOOGHHOCTAM  KaKJI0ro
OTAEJBHOI0 CJIY4asi MOJHOCTHI0 HECOCTOATEIbHA.

Kpome T0Oro, M 31aech B0OOOIIEe HET HM3BECTHOIO
3HAYEHUHA, KOTOpPoe MOIJ0 Obl ObITH HTOIOM
OJHOT0O M TOI0 K¢ COBCPIICHHO IOJHOIO
OTCYTCTBUNA/0e31eUCTBUS.

Tak, J0Xb He NOAXOAUT A NOCJICAYIOIIEeH
KOHBIOHKIIMHA, a HUCTHHA — JIA NOCJeaYIOIIeH
AN3bIOHKIIUU.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUA U TOJE3HbIX BE3JEMCTBU BE3 JIEJEHWS HA HYJIb 42/226

0.3. U3BBECTHbBIE YACTHBDBIE
HEUTPAJIBHBIE DJIEMEHTbI AEUCTBUUA

B  KiIaccmyeckom - MaTreMaTHKE  HM3BECTHBI
HelTpaAJdbHbIE 3JIEMEHThI 0T/JACeJbHbIX ACHCTBUM.

B TCOPHUH MHOKECTB Kanropa
HENTPAJBHBIM 3JIEMEHTOM ABJSCTCH IYCTOE
MHOKECCTBO JAJIH TCOPCTUKO-MHOKCCTBCHHOI'O

00beIMHEHUS U MOJHOE (AK00bI YHHBEpPCAJIbHOE)
MHOKECTBO /IJI TEOPETHKO-MHOKECTBEHHOI0
nepecevyeHus.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJIEJEHWS Y IOJIE3HBIX BE3JIENCTBUN BE3 NEJEHWS HA HYIb 43/226
B Doasix JeUCTBUTEIBLHBIX H KOMILIEKCHBIX YHCeJ

HEUTPAJbHBIM JJEMEHTOM SIBJASIETCS HVYJIb 1JA
CJIOKECHUS M eIMHUIIA 1JISI YMHOKEHUS.

B KoJblie KBAAPATHBIX MATPHUIl JO00H ONpeneJéHHOU
Pa3MEPHOCTH HEUTPAJbHBIM JJIEMEHTOM HABJISETCH
HyJeBasi MATPpULA [JIsA CJIO0KEHUS] M eINHUYHAS
MAaTpHIA 151 YMHOKEHU.

A B ajare0pe Joruxku (ajaredpe BbICKA3bIBAHUN) B
MATEMATHYECKOH JIOTHKeE HEeNTPAJbHBIM
3JIEMEHTOM SABJISETCHA J0Kb IS AN3HIOHKIHUHU M
MCTUHA IJISI KOHbIOHKIIUH.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUA U TOJE3HBIX BE3JEMCTBUN BE3 JEJEHWS HA HYJIb 44/226

1. TEOPUA YACTHBLIX IIYCTbBIX OIIEPAHI1OB
JTENCTBUU
3ameuyanue. ITOT pasaesa Ja€T yA00HbIE AJI HACTOSIIEH
HAYYHOM MOHOrpaduu ynopsigzoueHue, 000CHOBAHHUS H
HA3BAHHUS U3BECTHBIX HEUTPAJBHBIX 3JIEMEHTOB.

Onpenenenne. HeWTpaau3ywmuM  AeWCTBHUE
HYCThIM ONEPAHIOM HAa3bIBACTCH HEUTPAJbLHBIH
JIEMEHT  [JACHCTBHMHA, TO  €CThb  IpeaMer,
NPUJIOKECHHE JCUCTBUA K KOTOPOMY M K
IPOU3BOJLHOMY HNpeaAMEeTy HMeeT HUTOroM
NMEHHO 3TOT MPOU3BOJIbHLINA MPEIMET.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUSA U NOJE3HBIX BE3JIENCTBUN BE3 JIEJEHUS HA HYJIb 45/226
Oo0mas  Teopema. B KiaccHuuyeckoil MaTreMaTHKe

HeUTPAJNU3VIONIIHE [JACHCTBMA MYCTbie ONEPAHAbLI B
o0IIeM cJiyyae MOI'yT 3aBHCETh OT J1eUCTBUM.
Jloka3aTeabCTBO.

JlJ1s nokasarejibCTBA 3TOU 001eN TeopeMbl J0CTATOYHO
A0KA3aTh JOOVIO U3 CJCAYIOIIHUX Map YACTHBLIX TeopeM.
Ilapa yacTHBIX TeopeM /IJIs Teopuu MHOkecTB KanTopa.
Teopema. ENMHCTBEHHBIM MHOKE€CTBOM KAaK NYCThIM
OIEPaAHIOM, HEeNTPAJU3YIOIIAM TEOPETUKO-
MHOKE€CTBEHHOEe OObeauHeHHe, HABJIACTCA IYCToe

MHOKECTBO.
Jloka3arTeJbCTBO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJIEJTEHWS Y IOJIE3HBIX BE3JIENCTBUN BE3 NEJEHWS HA HY.Ib 46/226
BO-HepBLIX, IYCTOC MHOKECCTBO HABJIACTCH NYCTHIM

onepaH/ioM, HENTPAJIU3YIOIIUM TEOPETUKO-
MHOKECTBEHHOE 00belMHeHMe, MOCKOJIbKY TeOPEeTHKO-
MHOKECTBEHHOe O0beIMHEeHHEe IYCTOr0 MHOKEeCTBA M
[POU3BOJIbHOIO MHOKECTBA PaBHO ITOMY
[IPOU3BOJbLHOMY MHOKECTBY U IIOITOMY He MEHSIET ero.
Bo-BTOpBIX, €CJM MHOXKECTBO HE IIYCTO, TO €ro
TEOPETUKO-MHOKECTBCHHOEC O00beIMHEHHE ¢ MNYCThIM
MHOKECTBOM MEHSIET 3TO INYCTO€ MHOKEeCTBO Ha 3TO
HENyCcToe MHOKECTBO, KOTOPOE M0ITOMY He MOKET ObITh
NVCTHIM ONECPAHIOM, HEUTPAJIUIVIOIIMHMM TEOPETUKO-




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJIEJEHUS U ITOJIE3HBIX BE3EVMCTBUN BE3 IEJEHUS HA HYJIb 47/226
MHOKE€CTBEHHOE€ 00beMHEHNEe, YTO0 M J0Ka3bIBaeT

TpedyemMyro eIMHCTBEHHOCTh 7| 3aBepluaeTr
A0KA3aTeJbCTBO TEOPEMBI.

Teopema. EAMHCTBEHHBIM MHOKECTBOM KaK NYCTBIM
OIEPAHIOM, HEeNTPAJU3YVIOIIAM TEOPETUKO-
MHOKECTBEHHOE  IepeceyeHue, HABJIETCH  IMOJHOE
(Ax00bI YHHUBEPCAJIbHOE) MHOKECTBO.

Jloka3aTeabCcTBO.
Bo-nepBbIx, [HOJIHOE (AK00bI YHUBEPCAJIbHOE)
MHOKECTBO SIBJISIETCSI Y CThIM OIIEPAH/IOM,

HEUTPAJIU3ZYIONINUM TEOPETUKO-MHOKECTBCHHOE




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJIEJTEHWS Y IOJIE3HBIX BE3JIENCTBUN BE3 NEJEHWS HA HY.Ib 48/226
IEPECCUCHUEC, INOCKOJIBKY TCOPCTHKO-MHO’KCCTBCHHOC

[epeceyeHue IMOJHOr0 (AKO00bI YHHUBEPCAJbLHOIO)
MHOKECTBA M MPOU3BOJIbHOI0 MHOKECTBA PABHO 3TOMY
[POU3BOJHLHOMY MHOKECTBY U IOITOMY He MEHSIET ero.
Bo-BTOpBIX, €CJIM MHOKECTBO HE YHUBEPCAJABHO, TO €ro
TEOPETUKO-MHOKECTBCHHOE IIepeceYyeHue ¢ IMOJHbIM
(AK00bI YHHUBEPCAJbHBIM) MHOXKECTBOM MeEHAET 3TO
[0JIHOE (AKOObI YHUBEPCAJbHOE) MHOXKECTBO Ha 3TO
MHOKE€CTBO, OTJHMYHOE OT  IOJHOIO (4KO00bI
VHUBEPCAJBLHOI0) MHOXKeCTBAa, TaK 4YTO0 3TO0 He
YHUBEPCAJIbHOE MHOKECTBO HE MOXKeT ObITh NYCTbIM




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUA U TOJE3HbIX BE3JEMCTBU BE3 JEJEHWS HA HYJIb 49/226

OIIEPAH/IOM, HEUTPAJIM3YIOIUM TE€OPEeTHKO-
MHOKECTBEHHOE IIepeceYyeHue, YTO0 MU J0KA3bIBAeT
TpedyemMy1o €[IMHCTBEHHOCTD /| 3aBepuIaeT

A0KA3aTeJbCTBO TEOPEMBI.

Ilapa 4YacTHBIX TeopeM /JIs MOJHA AeHCTBUTEIbHBIX
yuceJl.

Teopema. EQMHCTBEHHBIM [ACHCTBUTEJIbHBLIM YHUCJIAOM
KaK NYCTBHIM ONCPAH/IOM, HEUTPAJIU3VIOIIUM CJI0KECHHUE,

ABJISACTCH HVJIb.
Jloka3zareJabCTBO.

Bo-nmepBbIX, HYJb HABJACTCA NYCTHIM OICPAH/IOM,
HEUTPAJM3IVIOIIUM CJA0KEHUE, MOCKOJbKY J00aBJIeHHE HYJIA K




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUSA U NOJE3HBIX BE3JIENCTBUN BE3 JIEJEHUS HA HYJIb 50/226
JIO0OOMY 4YMCJIY He MeEeHfeT 3TOoro 4yucjaa. Bo-BTophix,

eCJIM YMCJI0 SABJIAECTCH HEHVJEBbIM, TO 100aBJICHHE €r0 K
HYJII0 MEHSIeT HYJb HA 3TO HEHYJIEBOE YHUCJI0, OTJIUYHOE
OT HVJiA, TAK YTO 3TO HEHYJIeBOE YHUCJI0 HEe MOXKeT ObITH
IYCTBHIM ONEPAHJIOM, HEUTPAJIUIYVIOIIMM CJI0KEHUE, YTO
M J0Ka3biBaeT TpedyeMyH  €IMHCTBEHHOCTb H
3aBEePIIACT A0KA3ATEIbCTBO TEOPEMBbI.

Teopema. EQMHCTBEHHBIM JACUCTBUTEJALHBIM YHCJIOM
KakK NYCTbIM onepaH/I0M, HENTPAJIU3YIOIIUM
YMHOKEHHE, ABJIACTCH ¢ANHMUIIA.

Jloka3aTeabCTBO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 51/226
Bo-niepBbIX, €IMHMIA SABJACTCH NYCTHIM OIEPAH/IOM,

HEeUTPAJU3VIOIIUM YMHOKEHHUE, MOCKOJIbKY YMHOKCHME
¢AMHUIbI HA JII000E YUCJI0 He MEHSIeT 3TOro yucja. Bo-
BTOPbHIX, €CJM YHCJI0 OTJUYHO OT EAMHHUILI, TO
YMHOKEHHE eANHUIBI HA 3TO YUCJI0 MEHAET €IUHUILY HA
3TO YHUCJI0, OTJIMYHOE OT EIAUHMIIbI, TAK 4YTO 3JTO
OTJUYHOE OT €IMHMIbI YHUCJI0 HEe MOXKET ObITh MYCThIM
OIEPAHIOM, HEUTPAIU3YIOIIMM YMHOKEHHE, YTO0 H
T0KA3BIBACT TPEOYEMYI0 €IMHCTBEHHOCTHh M 3aBeplIaeT
A0KA3aTEeJbCTBO TEOPEMBI.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 52/226
Ilapa 4YacCTHBIX TeopeM JIfA KOJbIA KBAJAPATHbIX

MATPUIl JIIO0OOM  ONpeeJEHHOM  PAIMEPHOCTH €
IIPOU3BOJbLHBIMHM JAC€HCTBUTEJIbHBIMH YHCJIAMH KaK
3JIEMEHTAMM.

Teopema. EAMHCTBEHHOW MATpUIEHM KAaK NOVCThIM
OMEPAHIOM, HEUTPAIMIVIOIIUM CJA0KEHHE MAaTPHIL,
SIBJISICTCHA HYJeBasi MATPHUILA.

Jloka3aTeabCcTBO.

Bo-niepBbIX, HyJieBash MATPUIA SBJAECTCHA NOYCTHIM
OMECPAHAOM, HEUTPAIUIYIOIUM CJHO0KEHHE MAaTPHII,
[MOCKOJbKY /J100aBJIcHHEe HYJIeBOW MATPHUIbI K JIOO0OH




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JEUCTBUHN BE3 IEJEHUSA HA HYJb 53/226
MATpPHUIIE HE MEHAET 3TOM MATpuIlbl. Bo-BTOpPHBIX, ecin

MATPHUIIA ABJSETCH HEHYJEBOU, TO /J00aBJIecHHE €€ K
HYJIeBOWl MATpHIIE MEHSeT HYJEBYIO MATPUIY HA 3Ty
HEHYJIEBYI0O MATPHUILY, TAK YTO 3TA HEHYJEBAas MATPHUIIA
He MOJKET ObITh IYCTBHIM OIIEPAHAOM, HEUTPAJIUIYIOIIUM
CJ0KEHUE MATPHUIl, YTO H JA0Ka3bIBaeT TpedyemMylo
CIMHCTBCHHOCTh M  3aBeplIaer  [A0Ka3aTeJbCTBO
TEOPEMBI.

Teopema. EIMHCTBEHHOW MAaTpHMIed KaK NOYCTBIM
ONECPAHAOM, HEWTPAJMU3VIOIIUM YMHOKXEHHE MAaTPHII,
SIBJISICTCH €AMHUYHAA MATPHUIIA.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUSA U NOJE3HBIX BE3JIENCTBUN BE3 JIEJEHUS HA HYJIb 54/226
Jloka3aTeabCcTBO.

Bo-nmepBbIX, CAMHUYHAA MATPHIA SBJISACTCH IYCTHIM
ONEPAHIOM, HEUTPAJIUIVIOIIMM YMHOKEHHE MAaTPHIL,
IMOCKOJIbKY YMHOKCHHE CIMHUYHOU MATPHUILI HA
JIO0YyI0 MATpUIlY He MeHsieT 3Todl MarTpuubl. Bo-
BTOPbIX, €CJIM MATPHIA ABJACTCH HE CIMHUYHOM, TO
VMHOKEHME €€ Ha CIMHUYHYI0O MATPUIY MEHHAeT
CAMHUYHYIO MATPHUIY HA 3Ty HE ¢AMHUYHYI0O MATPHUILY,
TAK YTO 3Ta HE eAMHUYHAA MATPUIA HE MOKET ObITH
NYCTHIM ONEPAHJA0M, HEUTPAJIUIYIOINHMM YMHOKECHHE

MATPHIL, YTO M A0KA3bIBAET TPeOYeMYI0 e€IMHCTBEHHOCTh
1 3aBCPHIACT A0KA3aATCJIbCTBO TCOPEMBI.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U MOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 55/226
Ilapa 4acTHBIX TeopeM AJIs AJAredpbl JOrMKHU (AJredpol

BbICKA3bIBAHUW) B MATEMATHYECKOM JIOTHKeE.
Teopema. ENMHCTBEHHBIM MCTHHHOCTHBIM 3HAYEHHEM

KaK NYCTBbIM OmepaH/I0M, HEeNTPAJIU3YIOIIAM
AN3BIOHKINI0, ABJIACTCH J0Kb.

Jloka3aTeabCTBO.

Bo-nmepBbIX, J0Kb HABJIACTCA IYCTHIM OIICPAH/IOM,
HENTPAJIN3YIOIIUM AN3BIOHKINIO, MMOCKOJbKY

AU3BIOHKINUA JIKU M JIO00r0 HCTUHHOCTHOIO 3HAYECHUSA
(I/ICTI/IHI)I NJIN JI)KI/I) HC MCHHACT I3TOI0 MCTHUHHOCTHOI'O
JHAYCHUS. BO-BTOprX, AUNIBIOHKIINA HCTHUHDLI U JIZKHU




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJIEJTEHWS Y IOJIE3HBIX BE3JIENCTBUN BE3 NEJEHWS HA HY.Ib 56/226
MCHHCT J10Kb HA UCTHUHY, OTIMYHYIO OT JIKH, TAK 4YTO

HCTHUHA He MOKeT ObITb INYCTHIM ONECPAHIOM,
HEeUTPAJNU3VIOIIUM AU3BIOHKIHUIO, YTO M JTOKA3LIBAET
TpeOyeMyl0 eIMHCTBEHHOCTbL M  3aBepliaer
10KA3aTEeJAbCTBO TECOPEMBI.

Teopema. EQMHCTBEHHBIM HUCTUHHOCTHBIM
3HAYCHUEM KaK NYCTHIM OIICPAH/IOM,
HCUTPAJAM3VIONIUM  KOHBIOHKIHIO, SABJSCTCH
NCTHHA.

Jloka3aTrejabCTBO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX BE3JTEUCTBUMN BE3 IEJEHUSA HA HYJb 57/226
Bo-niepBhIx, HCTUHA SAIBJISIETCH NYCTBbIM

ONCPAH/IOM, HEUTPAJIMIYVIOIIMM KOHBIOHKIMIO,
MOCKOJBbKY KOHBIOHKIUS MCTHUHBI M JHO00ro
UCTUHHOCTHOIO 3HAYEHUA (MCTHUHBI WJIH JIKH) HE

MEHSIeT JTOr0 MCTHHHOCTHOIO 3Ha4dYeHus. Bo-
BTOPbIX, KOHbIOHKIHNS JXKH M MCTHUHbI MEHAET UCTHUHY
HA JI0)Kb, OTJMYHYK) OT MCTHHBI, TaK 4YTO JIOKb HeE
MOKET OBITH IYCTBIM OIIEPAHAOM, HEUTPAJUIYIOUIUM
KOHBIOHKIMI), 4YTO M [J0Ka3bIBaeT TpedyemMylo

eIMHCTBEHHOCTh M  3aBepuiaeT  [A0Ka3aTeJbCTBO
TEOpPEeMBbI.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUA U TOJE3HbIX BE3JEMCTBUN BE3 JIEJEHWS HA HYJIb 58/226

2. TEOPUS YACTHBIX MYCTOT JENCTBUHA
JamMeuanue. ITOT pasgea AaéT YyaA0O0OHbIe IS
HACTOAIICH HAYYHOH MOHOIrpagumn
ynopsiiodeHue, OOOCHOBAHHUS U  HA3BaHHUS
M3BECTHBIX YACTHBIX IIYCTOT ACHCTBUMN.
Onpenenenue. IlycToToM aelcTBMS HA3BIBACTCH
TAKOU MpeaMeT KAaK UTOI ACHMCTBHUA HAA NMYCTBIM

MHOKEeCTBOM  MNpPeIMETOB, 4YTO  NPHJIOKEHHE
NeCTBUS K JITOMY MpeAMeTY M K IPOU3BOJLHOMY
IpeaMeTy MMeeT MTOIOM MMEHHO JITOT HMPOU3BOJbHBIN
npeaMer.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U MOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 59/226
3akoH M TeopeMa TOXAECTBA NYCTOTbI JACHCTBUA H

HEUTPAJNU3VIONIEr0 [eHCTBHE IYCTOr0 OIepaHaa.
Ilycrora [eUCTBUA  SABJISCTCH  HCUTPAIM3VIOIINAM
ICUCTBUE NYCThIM OINePAHIOM, /| oOpaTHo,
HEeUTPAJNU3YVIONIUH JeHCTBHE IYCTOW ONEPAH/ SABJISCTCH
MYCTOTOH JCUCTBUS.

Jloka3aTeabCcTBO.

IlpeaMer sdABJAETCA NYCTOTOM [JeHCTBUA IO €€
onpeaejJeHHI0 TOraa M TOJBKO  TOrga, Korjaa
NPUJIOKEHHE JEHCTBUA K JITOMY MIpeaIMeTy M K

IPOU3BOJLHOMY NpeAMeTyY UMeeT UTOIOM MMEHHO JTOT
NPOU3BOJIbLHBIUA NPEAMET.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JEUCTBUU BE3 JEJEHUSA HA HYJb 60/226
IlpeaMer ABJASETCHd  HEUTPAAM3YIOUIMM  JACHCTBHE

NYCTHIM OIIEPAHAOM II0 €ro OonpeaejJeHUI0 TOraa M
TOJbKO TOIIa, KOIJAa NPWIOKEeHHEe AEeHCTBUS K ITOMY
[peaIMeTy U K NPOU3BOJbHOMY NPeAMeTyY UMeeT HTOrOM
MMEHHO 3TOT MPOU3BOJIbHBIN MpPeEIMeT.

CoBnajieHye 3TOr0 HEOOXOAMMOI0 M JOCTATOYHOIO
YCJI0BUA A0KA3ZLIBAET TEOpEMY.

3ameuanmne. IleaecooOpazHOCTH BBeAEHHS HMEHHO
000MX ITHMX PABHOCWJIBHBIX (3KBUBAJICHTHbIX) NOHATHH
NYCTOTHI ACHMCTBMA M HEUTPAJAM3YIOUNIEI0 [ACUCTBHUE
IYCTOr0 OINepaHIAa M TeM CaMbIM JaHHOIO pa3jaesa




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX BE3JJEUCTBUHN BE3 IEJEHUSA HA HYJb 61/226
HACTOAIEH HAYYHOW MOHOrpaguu 00yCJIOBJICHA

pa3jauyMeM  MPOUCXO0XKIACHUS, NPUPOAbI M

[JIYOMHHOM CYHIHOCTH O000MX OJTHX IOHATHI.
bojiee TOro, 4actrHbie cjay4ad 000UX O3THX NOHATHM
paccMaTpMBaKOTCHA KJIACCUYECKOU MaTeMaTHKOM
HMEHHO IIOPO3Hb 0€30THOCUTEJIBHO JApPYyr aApyra,
HANIpUMEP A CHOKEHHUS ACHCTBUTEJIBHBIX YHCE
PaBHBbIC HYJIO IYCTAA CYMMA M HEUTPAJbHBIN 3JIE€MEHT
CJIOKEHHUS, a JJA YMHOKEHHUS MCUCTBUTEJIBHBIX YHCEJI
PaBHBbIE eANMHUIIC MyCTOE [IPOM3BEACHUE /|
HENTPAJBbHBIA 3JICMEHT YMHOKECHUS.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U MOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 62/226
Oo0masa Teopema. B kKiaccuueckoil MareMaTuKe

HYCTOTHI JeHCTBUA B 00IIeM cjaydyae MOIyT
3aBHUCETHh OT J€HMCTBHUM.

J/loka3areJbCTBO.

Jlia fokasarejibCTBA 3TON 001IeHd TeopeMbl T0CTATOYHO
T0KA3aTh JIOOYIO U3 CJCAYIOIIHUX Map YACTHLIX TEOpeM.
Ilapa 4acTHBIX TeopeM /1JIs Teopuu MHOoKecTB KanTopa.
Teopema. EAMHCTBEHHBIM MHOKECTBOM KaK IIYCTOTOH
TEOPETUKO-MHOKECTBCHHOI0 OObLCIMHEHUA SABJISACTCSH
YCTOE MHOKECTBO.

Jloka3aTeabCTBO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JJEUCTBUHN BE3 IEJEHUSA HA HYJb 63/226
Bo-nmepBbIX, IyCcTO€ MHOKECTBO HABJIACTCHA IYCTOTOH

TEOPETUKO-MHOKECTBCHHOI0 00LEIMHCHUS, MMOCKOJIbKY
TEOPETUKO-MHOKECTBCHHOEC  O00beIMHEHHE  INYCTOro
MHOKECTBA M NPOU3BOJbHOI0 MHOKECTBA PABHO 3TOMY
[IPOU3BOJbHOMY MHOKECTBY M IMMO3TOMY HEe MEHSIET ero.
Bo-BTOpBIX, €CJM MHOKECTBO HE IYCTO, TO €ro
TEOPETUKO-MHOKECTBEHHOE O0beJIMHEHHE ¢ MNYCThIM
MHOKECTBOM MEHSIET 3TO IMYCTO€ MHOKECTBO Ha 3TO
HEeNyCcToe MHOKECTBO, KOTOpPOE IM03TOMY He MOKET ObITh
HYCTOTOM TEOPETUKO-MHOKECTBEHHOI0 00beIMHEeHUs,

Yro U JA0Ka3bIBaeT TPeOyeMYKW EIUMHCTBEHHOCTh H
3aBepIIaeT 10KA3aTeJbCTBO TEOPEMBI.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U MOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 64/226
Teopema. EAMHCTBEHHBIM MHOKECTBOM KaK IIYCTOTOH

TEOPETUKO-MHOKECTBCHHOI0 IEPECEYCHUs HABJIACTCH
[0JIHOE (AK00bl YHUBEPCAJAbHOE) MHOKECTBO.
Jloka3aTeabCTBO.

Bo-nepBbIx, [HOJIHOE (AK00bI YHUBEPCAJIbHOE)
MHOKECTBO SIBJISICTCS YCTOTOH TEOPETUKO-
MHOKCCTBCHHOI'0 MEepPeceYeHusl, MOCKOJIbKY TEOPETHUKO-
MHOKE€CTBCHHOE  IepeceYyeHue  MOJHOr0  (AK00bI
YHUBEPCAJBbHOI0) MHOKECTBA M  IPOU3BOJBLHOIO
MHOKEeCTBA PABHO 3TOMY IPOM3BOJbHOMY MHOKECTBY U
[MO3TOMY He MeHfeT ero. Bo-BTOpbIX, €CJIM MHOXKECTBO




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJIEJTEHWS Y IOJIE3HBIX BE3JIENCTBUN BE3 NEJEHWS HA HY.Ib 65/226
HC VHUBCPCAJILHO, TO €I'0 TCOPCTHKO-MHO’KCCTBCHHOC

[epeceyeHre ¢ MOJHBLIM (AKO0bI YHHBEPCAJbLHbIM)
MHOKeCTBOM MeEHSsIeT ITO [HOJIHOE (AK00bI
VHUBEPCAJIbHOE) MHOKECTBO Ha 3TO0 MHOKECTBO,
OTJIMYHOE OT MOJHOI0 (AK00bl YHHUBEPCAJbLHOIO)
MHO2KeCTBA, TAK 4YTO 3TO HE YHUBEPCAJbHOE MHOKECTBO
He MOKeT ObITh NYCTOTOM TEOPETHKO-MHOKECTBEHHOI'0
[epeceyeHusi, YT0 M  J0Ka3blBaeT Tpedyemyro
€IMHCTBEHHOCTh M  3aBeplIaeT  [A0KA3aTeJbCTBO
TeopeMbl.

Ilapa 4YacCTHBIX TeopeM /Js HOJS AeHCTBUTEIbHbIX
umce.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 66/226
Teopema. EQMHCTBEHHBIM [ACHCTBUTEJIbHBLIM YHUCJIAOM

KAK IYCTOTOU CJI0KEHUHA ABJIACTCH HYJb.
Jloka3arTeJbCTBO.

Bo-nmepBbIX, HVJIb SABJAETCH MNVYCTOTONM CJO0KCHUA,
MOCKOJILKY [J00aBJICHHE HYJAH K JIIOOOMY YHCIY He
MEHSIeT 3TOro Yucja. Bo-BTOpbIX, €CJIM YHUCJI0 SABJISETCS
HEHYJIeBbIM, TO J00aBJIeHHE €ro K HYJ MEHsAeT HYJb
HA 3TO HEHYJIEBOE YUCJI0, OTJIUYHOE OT HYJHA, TAK 4YTO
3TO HEHYJEBOEC YHCJI0 HE MOXKeT ObITh NYCTOTOH
CJIOKCHUS, 4To 7] N0Ka3bIBaET TpedyeMy1o
CAMHCTBEHHOCTb M  3aBepluaer  JA0Ka3aTeJbCTBO
TEeOpPEeMBbl.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 67/226
Teopema. EQMHCTBEHHBIM [ACHCTBUTEJIbHBLIM YHUCJIAOM

KaK IYCTOTOU YMHOKCHUS SABJISACTCH CANHUIIA.
Jloka3arTeJbCTBO.

Bo-nepBbIX, ¢AMHUIIA ABJIACTCH MYCTOTOU YMHOKECHUS,
MOCKOJIbKY YMHOKCHUE €IUHUILI HA JII000e YHCJI0 He
MEHSIET 3TOr0 4yuMc/jia. Bo-BTOpbIX, €CJIM YHUCJI0 OTJIUYHO
OT CAMHUIILI, TO YMHOKEHHE EAWHHMIBLI HA ITO YHCJIO
MEHSeT €ANHUIY HA ITO YHUCJI0, OTJIUNYHOE OT €ANHUIBI,
TAK 4YTO J3TO OTJMYHOE OT €AMHHUIILI YHCJI0 HE MOKET
OBITH NYCTOTOWM YMHOKEHUSI, YTO M JOKa3bIBaeT
TpedyeMy1o eIMHCTBEHHOCTD /| 3aBepuIaeT
A0KA3aTeJbCTBO TEOPEMBI.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U MOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 68/226
Ilapa 4YacCTHBIX TeopeM JIfA KOJbIA KBAJAPATHbIX

MATPUIl JIIO0OOM  ONpeeJEHHOM  PAIMEPHOCTH €
IIPOU3BOJbLHBIMHM JAC€HCTBUTEJIbHBIMH YHCJIAMH KaK
3JIeMEeHTaMMU.

Teopema. EQMHCTBCHHON MATpHIEH KAaK IYCTOTOW
CJOKEHHMSA MATPUIIL ABJIACTCH HyJdeBass MATPUIIA.
Jloka3aTeabCcTBO.

Bo-nepBbIX, HyJieBasg MaTpula SABJACTCHA IIYCTOTOM
CJOKEHHMSA MATPHUIl, MOCKOJbKY /J100aBJIeHHEe HYJIEBOM
MATPHIbI K JOOW MAaTpHUIle He MEHSET 3TO MATPUIIbI.
Bo-BTOpBIX, e€CM MaATpPpUIA SABJACTCH HEHYJIEBOH, TO




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUSA U MOJE3HBIX BE3JIENCTBUN BE3 JIEJEHUS HA HYJIb 69/226
no0aBJ/IeHHE €é K HYJEeBOM MATpPHIIE MEHSIeT HYJEBYIO

MATPMILY HA 3Ty HEHVJEBYIO MATpHMILy, TAK YTO 3TAa
HEHyJIeBasi MATpUIIa He MOXKeT ObITh NYCTOTOH
CJOKEHMSA MATPHUI, YTO M JA0Ka3bIBaeT TPedyemMylo
€AMHCTBEHHOCTL M  3aBepluaer  JA0Ka3aTeJbCTBO
TeOpPEeMbl.

Teopema. EAMHCTBEHHOW MAaTpUIE KaK IIYCTOTOH

YMHOKEHUSA MATPHUII AABJAETCH CAMHUYIHAA MaTpUILA.
Jloka3arTeJbCTBO.

Bo-nmepBbIX, ¢AMHAUYHAA MATPHUIIA ABJACTCH HYCTOTOM
YVMHOKEHUS  MATpHIl, [OCKOJbKY VYMHOXEHHE  CIUHUYHON

MATPHIILI Ha JIO0yH0 MATpPHUILY He MeEHseT JTOH




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U MOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 70/226
MaTpulibl. Bo-BTOpBIX, ecaM MAaTpuUlAa ABJISETCH He

¢AMHUYHOW, TO YMHOKEHNE €€ HA CAMHUYHYI0O MATPUILY
MEHSeT CAMHUYHYI0O MATPHUIY HA 3Ty HE €AWHUYHYIO
MATPHUIY, TAK 4YTO 3TAa He CAUMHUYHAA MATPUIA He
MOKET ObITh NYCTOTOM YMHOKEHHMS MATPHUI, YTO M
A0Ka3bIBAET TPEOYEeMYI0 €IMHCTBEHHOCTh U 3aBepliaeTr
A0KA3aTeJbCTBO TEOPEMBI.

Ilapa 4acTHBIX TeopeM VIS AJAredpbl JOrMKU (AJareopbl
BbICKA3bIBAHMI) B MATEMATHYECKOHU JIOTUKE.

Teopema. EAMHCTBEHHBIM HMCTHHHOCTHBIM 3HAYEHHUEM
KAaK IYCTOTOM AM3bIOHKIINHU ABJACTCH J0Kb.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUSA U NIOJE3HBIX BE3JIENCTBUN BE3 JIEJEHUS HA HYJIb 71/226
Jloka3aTeabCcTBO.

Bo-niepBbIX, J0Kb ABJIMETCH NYCTOTOM AM3BLIOHKIINMH,
MHOCKOJIbKY AM3bIOHKIIUS JIZKU /] JII00r0
HUCTUHHOCTHOIO 3HaYeHUsA (MCTUHLI HJIM JIOKHM) He
MEHSeT 3TOr0 MCTHUHHOCTHOIO 3HAaYeHusi. Bo-BTOpbIX,
AM3bIOHKIWSA UCTUHBbI U JKU MEHSeT JIOKb HA UCTUHY,
OTJIMYHYI OT JIKM, TAK 4YTO MCTUHA He MOXKET OBbITH
NYCTOTON AU3BIOHKIIMUA, YTO U JA0KA3bIBAET TPEOyeMYIO
¢AIMHCTBEHHOCTD M 3aBepUIaeT J0KA3aTeJbCTBO TeopeMbl.
Teopema. EAMHCTBEHHBIM HMCTHHHOCTHBIM 3HAYEHHUEM
KaK NYCTOTOM KOHbIOHKIIUU ABJIACTCH UCTUHA.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUSA U NOJE3HBIX BE3JIENCTBUN BE3 JIEJEHUS HA HYJIb 72/226
Jloka3aTeJibCTBO.

Bo-niepBbIX, HCTHUHA  ABJSETCH  NYCTOTOM
KOHBIOHKIMM, IMOCKOJbKY KOHbIOHKINSA MCTHHDI
M JI000r0o HCTUHHOCTHOIO 3HAYEHHUS (UCTHUHBI

WM JKM) He MeHsieT 3TOr0 HMCTHHHOCTHOIO
3HAYeHUsI. Bo-BTOpPbIX, KOHLIOHKIHUSA JLKH U HCTHHBI
MEHsIeT MCTHHY HA JI05Kb, OTJIUYHYI OT HCTHHBbI, TaK
YTO JI0Kb HEe MOKET ObITh NYCTOTOM KOHBIHKIIMHU, YTO

U J0Ka3bIBaeT TpPedyeMyl0 €IMHCTBEHHOCTb M
3aBepPUIAET J0KA3aTEeJbCTBO TEOPEMBI.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HY.Ib-HEJEJIEHHS 1 TIOJE3HBIX BE3EACTBHIA BE3 IETEHUS HA HYTb 73/226
3. OTKPBITHUE BCEOBHIEU IIYCTOTbBI KAK

BBIPA’KEHUA U UTOI'A BCEOBIIETI'O U
NOJHOI'O OTCYTCTBUS U BE3JIEUCTBUSA U
EE OBLIAS TEOPUSA
OTKpbITa BCEOOIIAA NMYCTOTA KAK BbLIPA'KEHHUE U HUTOT

BCeoOIero M MmoJHOro OTCYTCTBUS U 0e3/1eliCTBUS.
Onpeneaenue. Bceoldmied NOycroro  Ha3bIBaeTCs
npeaMeT, SBJASIOIMIMANACA BbIPAa)KeHHEM MW HTOrOM
BCeoOIero ¥ NOJHOro OTCYTCTBUS U 0e31eCTBUA U TEM
caMbIM 0000IIAKOINUN BCE€ YACTHbIE NYCTOTbI, B TOM
YUCJIEe YACTHBIE NIYCTOTHI BCEX OTACIbHBIX ACHCTBUM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJIEJEHWS W IOJIE3HBIX BE3JIENCTBUN BE3 NEJEHWS HA HYIb 74/226
3amevyanue. Kiaccuueckonm MareMaTMKe M3BECTHBI

JUIIb YACTHbIE IYCTOTHI OTAEJbHbIX [1elCTBUM,
YKa3aHHbIe B COOTBETCTBYIOIEM pa3jaeje HacTosmien
HAY4YHOU MOHOrpadpuu. OaHako sICHO, YTO BceoOmIas
YCTOTA KAK BbIPAa'KeHUE M MTOr BCeoOIIEero M MmoJHOIro
OTCYTCTBUSI M 0€31eMCTBUSA HE€ 3aBHCHUT HH OT KAKHX
[peAMEeTOB, KOTOPbIX BOBCE HeT, M HHM OT KaKHX
JCUCTBUU, KOTOPbIE TOXKE€ OTCYTCTBYWOT, U IOITOMY
SIBJISIETCHA MMEHHO BCeoOIIe.

Oo0o3HayeHue. BceoOmas mycrora 0003HA4YaeTcd WJIH

3HAKOM & YCTOr0 MHOKECTBA, WJIH 3HAKOM # IYCTOIO
3J€MEHTAa, OJHAKO OTJINYaeTCs 0T HUX BCEOOINHOCTHIO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U MOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 75/226
IIpu1 3TOM CUHTAKTCHA CIPaBeAJIUBBIMHA 002 OTHOIIEHUS

#e Q,

#=40.
3ameuanue. BceoOmas mycrora siBJSIETCS BCEOOIIMM
HAYAJIOM Yero ObI TO HU OBLJI0 HAYMHAKIIET0CH UMEHHO
M3 HUHYEro M IMO3TOMY 00JaJaerT He TOJbKO
MATEMATHYECKUM, HO U (PU3NYECKHM CYIIIECTBOBAHMEM.
Ilpumepsbl. Bceoluiee mycroe HA4Yaja0 A0KA3aTebLCTBA
JI000M TeopeMbl, pelleHus JI00M 3a1a4Hd, COYMHEHUS
JIO00ro mnpou3BeAeHMS HAYKH, JHUTEpaTypbl M
HCKYCCTBA, B TOM YMCJI€ CTATHU U MOHOIpaduu.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJIEJEHUS U ITOJIE3HBIX BE3IEVMCTBUN BE3 IEJEHUSA HA HYJIb 76/226
IlycToM  3JjeMeHT, KakK OOBbIYHO, CUYHUTAETCH

NPUHALIEKAIMUM JIO0OMY MHOXKECTBY, B TOM
YHUCJIe U IIYCTOMY MHOKECTBY.

I103TOMY IYCTOH 3JIEMEHT COAEPKUTCH B JIIO00OM
MHOKeCTBEe, B TOM YMCJie U B IIyCTOM MHOKECTBe.
IlycTon 3JIeMEHT TOXIECTBEH YCTOMY

MHOKECTBY.

JloO0aBjieHHEe MJIM U3bSITHE NMYCTOr0 3JIEMEHTA HU HA YTO
He BJIMSIET.

IIYCTOM 3JIEeMEHT He CYMTAETCH HU B KAKOM OTHOIUECHUH
HHU NPU KAKHUX YCJIOBHUSX.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJIEJIEHWS Y TIOJE3HBIX BE3JIEACTBUI BE3 JIEJEHHUS HA HYJIb 77/226
4. OTKPBITUE BCEOBHIEI'O ITYCTOI'O OIIEPAHJIA

KAK BCEOBIIEU NYCTOThbI, OTMEHSIOIIEN
(HEUTPAJIN3YIOIIEN) JIOBOE JEUCTBUE HAJI COBO,
U OBILAS TEOPUSI BCEOBHIEI'O ITYCTOI'O ONNEPAHIA

OTKpBIT BCEOOIIMH NYCTOW ONEpaHA, KOTOPbIM
AABJISIETCH BCeoOIIaAs NMYCTOTA KAK BbIPAaKeHUE M MTOr
BCceoOIero M MOJHOIr0 OTCYTCTBUSA M 0Oe3eiicTBUS,
OTMEHSAIAs (HeMTpaJIu3ywinas) Jrodoe J1eucTBre Hal
coo0oil.

Onpenenenne. BceoOmyM  NYyCTHIM  ONEPAHIOM
HA3bLIBACTCHA nmpeamer, OTMEHAIOIINU
(HeM TPAJIU3YIOIIHUI) JII000€e JedcTBHE HAX CO00I.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUSA U NOJE3HBIX BE3JIENCTBUN BE3 JIEJEHUS HA HYJIb 78/226
Teopema. /las1 1100010 geCTBUSI BCEOOIUMN

YCTOH onepaH/ SABJISICTCSI
HCUTPAJIM3YIOINUM 3TO0 JAeHCTBHE NYCTHIM
OMEePaH/A0M.

Jloka3areabCTBO.

BceoOmmii mycrod onepaHa Imo  €ro
onpeaejJeHH) OTMeHsdAeT (HeHuTpaau3yer)
J1000e aeiicTBHE HA/l COOOM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX BE3JEUCTBUM BE3 IEJEHUSA HA HYJb 79/226
IlooTOMy, B  4YaCTHOCTH, MPHJIOKECHHE

JAHHOI0 JAeMCTBMA K BcCeoOHIeMY NYCTOMY
ONepaHAyY M K IPOU3BOJLHOMY MpeaMerTy
HMeeT MTOrOM MMEHHO 3TOT HNPOM3BOJbLHbIN
peaMer.

CaenoBare/ibHO, BCEOOIIMI MYCTOHW ONEPAH
ABJISCTCH HEUTPAJIUIYIOINUM ITO JACHCTBHE

yCTHIM OIIEPAHIAOM II0 €ro omnpeaejeHHIo,
YTO M TPe0OBAJIOCH A0KA3ATH JAHHON TEOPEMOM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUSA U NOJE3HBIX BE3JIENCTBUN BE3 JIEJEHUS HA HYJIb 80/226
3amevanue. OpHako H3 oOnpeaeJeHWs BCeOOIIEro

IYCTOI0 ONEPAH/A ell¢ He CJeAYeT ero CylecTBOBaHUE.
KilaccM4eCKHM KOHTPIPHMMEPOM SIBJISIETCH KPYIJIbIH
KBaApaT, O4YEeBUAHBLIM 00pa3oM omnpeaeasieMblil Kak
KBAApPaT, SBJIAIIIAACA OKPYXHOCTbIO, KOTOPbIN,
0/THAKO, HE CYIIIeCTBYeET.

Teopema. BeceoOiiui nycroi onepaH/a CymecrByerT.
Jloka3aTrejabCTBO NAETCH MaTEeMATUYECKHUM /|
(pu3MYeCKUM CYLIECTBOBAHHEM BCeOOIIed NYCTOThI H
cJIeayruier TeopeMou.

Teopema. BceoOmias mnycrora sBJISETCH BCeOOIIMM
IIYCTHIM OIICPAH/IOM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUSA U NOJE3HBIX BE3JIENCTBUN BE3 JIEJEHUS HA HYJIb 81/226
Jloka3aTeabCcTBO.

BceolOmasgs npycrora mno e€é onpeaejeHuI0 sIBJISETCH
BbIPpAa’KEHMEM M HTOrOM BcCeoOInero M I[OJHOIO
OTCYTCTBMA U 0e3/1elCTBUA U TeM caMbIM 0000111aeT BCe
YACTHbIE NYCTOTHI, B TOM YHCJIe YACTHbIE IYCTOTHI BCeX
OT/IACJbHBIX ICUCTBUM.

110 3aKOHY ¥ TeopeMe TOXKIAECTBA MYCTOTHI ACHCTBUA U
HEUTPAJNU3VIOIIEr0 JeHCTBHE IYCTOr0 OIepPaH/a
NYCTOTA [ACUCTBHUA  SABJACTCH  HEUTPAIUIYIOIIMM
ICUCTBUE NYCThIM OINePAHIOM, /| oOpaTHo,

HEeUTPAJNU3YVIOINIUH JeHCTBHE NYCTOW ONEPAH/ SABJISACTCH
IYCTOTOU NCHCTBUA.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U MOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 82/226
I1o3TOMY AJ1s1 JIFOOOI0 OTAEJIBHOIO AEHCTBUS BCeoOas

NyCTOTa  ABJACTCH  HEUTPAJU3ZVIONIUM  JICUCTBHUE
HYCTHIM ONEPAHJIOM (JEMEHTOM-HENTPAJINU3ATOPOM).
CienoBarejbHO, BCeoOIIAsA yCTOTA ABJISAETCH

BCEOOIIMM HNYCTHIM ONEPAHIAOM IO €ro ompeaeeHHIo,
YTO U TPEOOBAJIOCH 10KA3ATh IAHHOW TEOPEMOM.

Oo0o3HauyeHme. Bceodmmin yCTOM olepaH/I
0003HAYAEeTCH WJIH 3HAKOM 4 IYCTOr0 MHOKECTBA, NJIH
3HAKOM # IYCTOr0 J3JEeMEHTAa, OJHAKO OTJIHYAETCH OT
HUX BCEOOIIHOCTLIO.
Ipumep.

20+#=20x#=20-#=20#=20/#=20.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HY.Ib-HEJEJEHHS W TIONE3HBIX BE3IEACTBHI BE3 IETEHUS HA HYIb 83/226
5. OBIIHASA TEOPHUS I1OJIE3HBIX BE3/IEMCTBUU

Onpeneaenue. Iloje3HbIM 0€31€eMCTBUEM HA3LIBAECTCS
NPUHOCAIIAS I0JIb3Y YACTHASA IIYCTOTA ACHCTBUM.
Teopema. Iloae3Hble 0€31€eMCTBUA CYIIECTBYIOT.
Jloka3aTeabCcTBO.

i aokaszarejbCTBa 3TOr0 00IIEro YTBEpP:KIACHUSA
BIIOJIHE JIOCTATOYEH /AK€ €EIUHCTBEHHBIH YACTHLIM
npuMep.

Jdast  HacTosimieM HAYYHOM MOHOrpaguM  BaKHO
ABJAKOINEEC OAHUM M3 TpedyeMbIX NPHMMEPOB

YKa3aHHOe BbIllI¢ OTKPbITHE SABJCHUSA HEHATO0OHOCTH
JAeJICHUSA HA HYJb, Y€MY IMOCBAIIEH CJACAYIOIUN pa3aell.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHKA C OBIIUMHU TEOPUSIMHA
BCEOBILIEHN ITYCTOTLBI 1 KAK BCEOBIIEI'O }EEP'ITPAHHBYIOIHEFO IMYCTOT'O OITIEPAH/IA,
MNOTEHIUHMAJBHBIX 1 AKTYAJIBHBIX HYJIEM 1 BECKOHEYHOCTEMH, NOrPEINHOCTEM,

HYJb-HEJAEJEHUA U MOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 84/226
Teopema. Ipu HEeBO3MOKHOCTH UJIH Taxe

HeleJIeCO0O0Pa3HOCTH  JICMCTBHA  COOTBETCTBYIOLIEE
O0e31eMicTBHE I0JIE3HO.

Jloka3aTeabCTBO.

Ilosie3HOCTHL  TaKOro  Oe3aelcTBUA  CJeayer U3
COXPAHEHHMA TeJEeCHBIX U AYXOBHBIX CHJI AJS JAPYrux
NEeUCTBUH, HEe ABJIAIOMINXCH 3aBe0MO 0eCIoJIe3HbIMHU, a
TO U BpPeJIHbIMHU.

3ameuanue. Kaxk wH3BeCTHO, Ha JeHCTBHTEJIbHOU
YUCJIOBOM NPSAMOU MHOKECTBO BCeX PAIMOHAJIbHBIX
yuceJd CYETHO OeCKOHEYHO, a MHOXKEeCTBO Bcex




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U MOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 85/226
HPPAIMOHAJBHBIX 4YHCEeJI  HECYETHO 0EeCKOHEYHO,

NPpUYEéM Mepa MHOKECTBA BCEeX PANMOHAJBHBIX YHCEJ
paBHA HYJIIO, a Mepa MHOKECTBA BCEX
HPPALMOHAJBHBIX YHCEJI €CTh ILIIC 0eCKOHEYHOCTD.
I1o100HO 3TOMY U1l JIOOOI0 YeI0BEKA WU KMBOTHOIO
B JII000¢e MIHOBeHHE [IeATEJbHOCTH CYLeCTBYeET
CPABHHUTEJIbHO HEMHOI0 pPAIMOHAJBHBIX (Pa3yMHBbIX,
1eJIeCO00PaA3ZHBIX) BO3MOKHbIX AeVCTBUH |
0eCKOHEYHOe€ MHOKECTBO MHTYUTHBHO 3aMeEHSE€MbIX
[0JIe3HbIMU 0e31ecCTBUAMMU HPPALMOHAJbHBIX

(Hepa3yMHBbIX, 3aBEI0MO HeleJaeco00pa3HbIX)
BO3MOKHBIX 1 CTBH.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHKA C OBIIUMHU TEOPUSIMHA
BCEOBILIEHN ITYCTOTLBI 1 KAK BCEOBIIEI'O }EEP'ITPAHHBYIOIHEFO IMYCTOT'O OITIEPAH/IA,
MNOTEHIUHMAJBHBIX 1 AKTYAJIBHBIX HYJIEM 1 BECKOHEYHOCTEMH, NOrPEINHOCTEM,

HYJb-HEJEJIEHHUSA U T11OJIE3HBIX BESQEﬂCTBHﬁ BE3 JAEJIEHUS HA HYJIb 86/226
CaencrBue. JIrodasa umejeHanpaBjeHHAsd AeATEIbHOCTh

COCTOMT M3 IOCJIEeI0BATEIHLHOCTH ABHBIX CPABHUTEIbHO
HEMHOIMX PANMOHAJBHBLIX [ACUCTBHM M HU3 HAMHOIO
0oJiee MOIIHOI'O0O MHOKECTBA HESBHBIX II0JE3HBIX
0e31eCTBUM, HHTYMTHBHO 3aMEeHAIOIIUX
COOTBETCTBYHOIIIME  HPPAINHUOHAJBLHBIE  BO3MOKHbIC
AEVCTBUS.

CiaeacrBue. beckoHeYHLIM  00MJIHMEM  HOJE3HBIX
0e3/1eCTBUU COMPOBOKIACTCHA JIH00asi, B YACTHOCTH
TBOpPYECKAasA, AeATEeJbHOCTh B HCKYCCTBE, 00pa30BaAHUHU

H HayKe, BKJIIOYasi MATEMAaTUKY, B TOM YHCJI€ H3YYECHHUE
JI00ro mnpeaMera, pelueHde JW0O00M 3a4a4d, J0KA3aTEJIbCTBO




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUSA U NOJE3HBIX BE3JIEUCTBUN BE3 JIEJEHUS HA HYJIb 87/226
JI000M TeopeMbl, BbICTYILUIEHHE ¢ JIeKIUEed MM

TOKJIAJI0M, COUMHECHHUE CTATHU MJIA MOHOTpa(uu.
CaeancrBue. Iloge3Hble  0e31eMCTBUSA  KU3HEHHO

HEe00XO0/IUMBI.
Jameuanue. HamboJjiee moJiesHoe aeHCTBHE SIBJISETCH
YMECTHBIM, CBOEBPEMEHHBIM U HAWJIYVYIITAM

BO3MOKHBIM. «/lopora Jmoxkka k o00eny.» «Bcsgakomy
OBOIIY CBOC BpeMs.» «YTPO Beuepa MyJApeHee.»
Caencreue. OTKiIaabIBaHMe JeHCTBUA 10 MOAXOAALIETO
BPEMEHM €CTh MpeABapeHue 3TOro AeCTBUSA MOJIE3HbIM
Oe3ielicTBUEM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHKA C OBIIUMHU TEOPUSIMHA
BCEOBILIEHN ITYCTOTLBI 1 KAK BCEOBIIEI'O }EEP'ITPAHHBYIOIHEFO IMYCTOT'O OITIEPAH/IA,
MNOTEHIUHMAJBHBIX 1 AKTYAJIBHBIX HYJIEM 1 BECKOHEYHOCTEMH, NOrPEINHOCTEM,

HYJb-HEJEJIEHHUSA U T11OJIE3HBIX BEBQEfICTBHfI BE3 AEJIEHUS HA HYJIb 88/226
CraencrBue. IHoae3Hoe oe3aelicTBHUE MOKeT

COOTBETCTBOBATH M II0JE3HOMY JACHCTBUIO, €CJH €ro
[eJJecoo0pa3Ho 3aMEeHUThb elé 0oJee IO0JIe3HbIM
0e3eficTBUEM.

Ipumep. Illpu pemieHun yyanuMcda 3a1a4Yd B 30HE €ro
O/IMoKaMiInero pasBUTUS  TJIA  CAMOCTOSATEAbHOCTH
[MoJIe3HO M30erarb INOMOIM €My C€O CTOPOHBI
[penoaaBaresisi, BCAYECKH 3aJepP:KUBATh €€ M BOOOIIIEe
CBOAMTHL K II0JIE3HOMY MHHHUMYMY /10 3aBeplIeHHUSs]
YCHENIHOI0 PpelieHusi, a Iocjge 3ITOro mnodyxKaaTrhb

yqauierocd K JOIMOJHHUTCJIbHOMY CaAMOCTOATCIBbHOMY
OCMBICJICHUIO, YIJIYOJIEHUI0 U 0000IIEHHIO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJIEJIEHWS Y TIOJE3HBIX BE3JIEACTBUI BE3 JIEJEHHUS HA HYJIb 89/226
6. OTKPBITUE OTCYTCTBHUSA HEOBXOJAUMOCTHAU

JEJEHUS HA HYJIb, HEUUCJOBOU NPUPO/IbI
U CYHIHOCTH HYJIS 1 OBYCJOBJIEHHOMU EIO ETO

OIT'PAHUYEHHOMU JEECIIOCOBHOCTHU U OBHIASA
TEOPUSA NCKIIOYEHUSA JEJIEHUSA HA HYJIb
OO0mass Teopusd MCKJIIOYEHHUSA [JACJCHUA HA HYJb
SIBJISIETCS YACTHOM 110 OTHOLIEHHUIO K elné 0oJsiee o0mien
TEOPUHU MOJEe3HbIX 0e31eCTBUM M OCHOBBIBAECTCH HA
HCTOPMM HYJA HMMEHHO KaK CaMOCTOSAATEJbHOIO
OTAEJBHOI0 YUCJIA B MCTOPUM MATEMATHKH M HA 11€JIOM
pse OTKPBLITHI, CACJAHHBIX aBTOPpOM B 12-j1eTHeM

Bo3pacre.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U MOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 90/226
KpacHopeyHBO NMPOHUCXO:KAEHHE CJI0BA «HYJb» (IaThIHL

nullus Hukakoi, figura nihili 3Hak Huuyero, nulla figura
HUKAKOW 3HAK; CAHCKPHUT Siinyah mycrora, oTcyrcreue).

Ucropuss MmareMaTuKd NMOKa3biBaer, Uyro B EBpomne 10
XVIII Beka HyJb cUHMTAJICHA CHMBOJIOM, 4 HE YMCJIOM;
naxke aoxkuBmiMi a0 XVIII Beka MaremaTruuyecKuH
CAMOPOAOK, OJUH U3 OCHOBOIIOJIO)KHUKOB MAaTEMATHKH

10 Hprorona wu  JleiilOHMIa, aBTOP CHMBO.JA
0CeCKOHEYHOCTH, «ApupMeTUKH 0CeCKOHEYHOro0»,

«BceoOmenn MareMaTMku, WIH IOJHOI0 Kypca
apupmerukn» JIxxoH Bamiamce cuumran: «Hyap He
YHUCJA0»; MPU3HAHUIO HYJIA YHUCJIOM CIOCOOCTBOBAJ JHJIep.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 91/226
OcHOBOIOIATAINUMHU CpPeA OTKPbITHH, CAeJaHHbIX

aBTOpoM B 12-JIeTHeM BO3pacTe, CTAJIM OTKPBLITUS
OTCYTCTBMS  HEOOXOJAMMOCTH JeJeHUS HAa  HYJb,
HEYMCJOBOW NPHUMPOAbI M  CYHHOCTM HYJA H
00YCJIOBJICHHOH €10 er0 OrPAHUYEHHOH 1€eCIIOCOOHOCTH.
B 12 Jer aBTOp OTKpPbLI, YTO BO MHOIMX BH/JIAX
HACYUIHBIX 3a1a4 JeJIeHHe Ha HYJb He IpPoCTo
0eCCMBICJICHHO, HO M BOOOIIE HeJenmo M He HYKHO.
Ilose3Ha 3aech 3aayMaHHash 3aJadya, KoOTopas H
[PUBEJA K 3TOMY OTKPBITHIO, KAK TUIWYHBIA pUMep

0eCCMBICJICHHOCTH JIeJICHHM Ha HYJb B LEJOM psae
BMA0B HACymIHbIX 3aaa4. Oomagareias 20 010k mpurjgacua 3




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 92/226
rocrei ¢ 1eJblo pa3jieJuTh, He paspe3as, 3TH 2(0) 10J10K MOPOBHY

P HEOOXOJAUMOCTH € OCTATKOM MeEKAY AeUCTBHUTEIbHO
NPUILEANIMMHA TOCTIMH, 2 0CTATOK BbIACJMTDH cede.

Tak, ecau Obl NPpUILIA 3 ToCTs, TO KAXKILIM U3 HHUX
MOJIYy4YHJI ObI 110 6 sI0JIOK IPH OCTAaTKe B 2 s10JI0Ka IJIsI
x03siuHAa. OAHAKO TaK CJAYYHJI0Ch, YTO Ha Jejie He
npumesa HUKTo. Tak uro aenarn? 20 pasaejaurs Ha
HYJIb U IOJY4YUTh +o0? Ilpm TOoM, 4TO 510,10K BCcero 207?
SAcHO, YTO B MOAOOHBIX CJayYasiX JeJIeHHUEe HAa HYJb He
[POCTO 0EeCCMBICJIEHHO, HO M BOOOIE HeJenmo U He
HYKHO. Kak Obli1n 20 s10J10K Y X035IMHA, TAK OHM BCE U
OCTAJIUCH Y HEro.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX BE3JEUCTBUHN BE3 IEJEHUSA HA HYJb 93/226
B 12 jieT aBTOpP OTKPHIJI U NPUYUHBI JHIMIEHHBIX BCAKOH

HEOOXOAUMOCTH M OCMBICJICHHOCTH CAMHMX IHOMBITOK
AeJICHUSI HA HYJIb:

1) orTBJIeYeHHMEe OT NOMJHMHHOIO CMBbICJA pelaeMon
3a/1a4M;

2) 3aMeHa OCMBICJICHHON pelaeMod 3agauym eé
(popMaIbLHOM MaTeMATHYECKOM MO/ICJIbIO;

3) orTBJeYeHHE OT (COBEPUIEHHO HECBOMCTBECHHOM
HEHYJEBbIM 4YHCJIaM) AJAMTHUBHOM TNPHPOABI U
CYIIIHOCTM HVJSA HMMEHHO KaK OTAeJbHOr0 4ucja (a He
uuppbl B  NO3UIHMOHHOM  CHCTeMe  CUYMCJIEHMs),
SIBJISIIOLIEr0Csl HEMTPAJIbHBIM 3JI€MEHTOM CJI0KEeHW ;




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U MOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 94/226
4) HaBsI3bIBAHHUE HYJII0, HMEKWIIEMY COBEPLIEHHO

HEeCBOMCTBCHHYK) HEHVJIEBbIM YHCJIAM YHUKAJIbHYIO
CIIOCOOHOCTH AHHYJUPOBATH BCEX MX IPH YMHOKEHUU
HA HHUX, COBEPIIEHHO HECBOMCTBEHHOM €My HX O0OpPAaTHO
MVJAbLTUIIJIMKATUBHON  CIIOCOOHOCTHM  JeJMTh  HA
[MOJIOKUTEJbHBIC IeJIble YHCJIAa PaBHbIX 4YacTed C
U3BECTHHLIMHA O0000LIEHMAMH HA PAalMOHAJbHbLIE M
HPPALMOHAJIbHBIC IMOJOXKHUTEIbHbIE M OTPHIATEIbHbIE
yuCIIa;

5) oTBJIeYeHHE OT NMOJHON 0eCCMBICJIEHHOCTH JIeJIeHUd
HA HYJb PABHBIX YaCTEH.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJIEJEHWS W IOJIE3HBIX BE3JIENCTBUN BE3 NEJEHWS HA HYIb 95/226
I/ICTOpI/I‘leCKI/I 7| JOTHYCCKH IHEPBUYHbLIM

apudMeTHYEeCKMM JAEHCTBHEM SABJISETCH CJ0KEHHE

IHHOJOKUTC/IbBHDBIX HCJ/JIbIX YNCCJI KARK COCAMHCHHUC BCCX X
eIMHMUIl KaK YacTeu.

JTH eQUHHIbI KaK MHAeajibHble NpeaMeTbl BIIOJHE
MOI'YT CYUTATHCS TOKIAECTBEHHbBIMMU.

Boluutanue (y0aBjaeHHE) IOJOKUTEJIBHOIO IeJ0ro
BbIYMTAEMOLO uMeer CMBICJI U3bATUSA u3
YMEHbIIAEMOI0 €ro eANHHUI] KAK 4YacTeil B KOJHYECTBE
eJMHHUI KAK YacTeHd BHIYMTAEMOI0 U OoNpeaeasieTcs Kak
aelcTBMEe, o00paTHOe MNpUOABJEHHK (CJI0KEHHUIO)
BbIYUTAEMOI'0 K PA3HOCTH, JAIOIIIEMY YMEHbIIaeMOe.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJIEJTEHWS Y IOJIE3HBIX BE3JIENCTBUN BE3 NEJEHWS HA HY.Ib 96/226
YMHOKEHHE [JAaHHOI0 4YHCJIA KaK MHOKHMOI0 HAa

[OJIOKUTEJIbHOE 1eJ0€ YHUCJI0 KAK MHOXKUTEJAb HMMeeT
CMBICJI YMHOKEHHMSI JAHHOI0 YHCJIA HAa  3TO
[MOJIOKMTE/bHOE LeJ0e YHCI0 €IUHMII KAK 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: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEAEJEHUWS U TOJE3HBIX BE3JIEMCTBUM BE3 JIEJTEHUS HA HYJIb 97/226
JleieHne AAHHOIO YMCJA HA MO0JOKHUTEIbHOE Iejaoe

YHUCJI0 KaK JeJIUTe]Nb MMeeT CMbBICJ JAeJIeHUS JaHHOIO
YUCJIA HA ITO IMOJOKMTEIbHOE LeJ0e YHMCJI0 PABHBIX
yacrel M 3areM B3SITUS MNPUXOASLIEroCd Ha JIO0YIO
JUIIb OAHY M3 3THUX Yacred B HTOI € OCTaBJEHHEM
NPUXOASIIErOCd HAa BCe OCTAJbHbIE pPaBHbIe YacTH B
CTOPOHE, TAK YTO /JJISI BHINOJHEHHUS 3AaKOHA COXPAHEHU A

IpUd JeJeHUHM He00X0AUMO M [JA0CTATOYHO [IeJIeHHe
TOJIBKO HA €/IMHUILY. Nmenno IO3TOMY ACJCHUC JAHHOI'O YHUC/IA
HAa NOJO’KUTCJIBHOC HECJI0€ YNC/I0 KAK ACJAUTEC/IDb OIIPECACTIHCTCS
KakK JeiicTBHe, 00paTHOE YMHOKEHUI0O HA 3TO NMOJIOKHUTEIbHOE

HEC/JI0€ YUCT0 HaCTHOTI'0, JAKIINCMY ACJINUMOC.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U MOJE3HbIX BE3JIENCTBUU BE3 JEJEHWUSA HA HYJIb 98/226
Jlejjene ¢ OCTATKOM (MMEHHO NPUHIMNHAJIBHO

OTJIMYAIOIIeeCHd OT OOBIYHOI'O JAeJeHUA U YPe3BbIYANHO
INMPOKO  NpPUMEHsAeMoOe B  TEOpMH  4YHCed |
KpUNTOrpapumn) moJ0oKUTEJIbHBIX IeJbIX AeJUMOr0 Ha
AeJUTedb HMMeeT CMBICI KPATHOI0 BbIYMTAHUSA
AeJuTedss U3 JeJUMOr0 Ha3blBaeMoOe HENOJHbIM
YACTHBIM Hau0o0Jbllee BO3MOKHOE€ HEOTPHIATEIbHOE
[ejio¢ YMUCJI0 pa3 NpM YCJIOBHUM HEOTPHMIIATEIHLHOCTH
HTOrOBOM PAa3HOCTH, HA3BLIBAEMOH OCTATKOM (OT
NeJIeHUSs] ), 4To PABHOCHUJILHO (3KXBHBAJICHTHO)
BbIYMTAHUIO U3 JACJIUMOI0 HMPOM3BEACHUS JeJUTe]sdA HAa




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJAEJEHWUS U MIOJE3HBIX BE3JIEVICTBUI BE3 IEJTEHAA HA HYJIb 99/226
TAaKO0C€ Ha3bIBaACMOC€ HCITOJIHbBIM HYaCTHbHIM

Hau00JIbIllee BO3MOKHOE HEOTPUIIATEIbHOE Hej10e
YHUCJI0, YTO HA3bIBaeMasi OCTATKOM (OT JeJIeHUA)
PA3HOCTL HEOTPUIATEJbHA M CTPOIr0 MeEHbIIE
AeJIUTEeIs. JTa PABHOCHJIBHOCTDH
(3KBMBAJICHTHOCTH) OCHOBaHA, BO-NEPBbLIX, HAa
IPUPOJdEe YMHOKEHUSI KAK KPATHOIO CJ0KEHUS M,
BO-BTOPbIX, HA IIPUPOAE BbluuTaHuA (YOABJIEHUS)
KaK AeilCTBUSA, 00paTHOIO CJI0KEHUIO
(mpudaBjgeHuw). B 4yacrHOM ciiyyae HYJIEBOIO




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HVJIb-HEJIEJIEHUA U T1TOJIE3HBIX BE3ﬂEﬁCTBHﬁ BE3 AEJIEHUS HA HYJIb 100/226
OCTATKA [JEJE€HHME ¢ OCTATKOM Ja€éT HUTor

OOBIYHOI'0 JejieHMH 0e3 O0CTarTKa M HEMOJHOE
YaCTHOE CTAHOBHUTCH O0BIYHBLIM, TO €CTh INOJIHBIM,
yacTHbIM. B  49acTtHOM  caydyae  CTpPoOroro
[peBbIIICHUA [JeJuTeJaeM [deJUMMOro [JAeJumMoe
SIBJISIETCH OCTATKOM (OT JeJIEHHsI), 2 HEIO0JHOEe
YACTHOE CTAHOBHUTCH HYJEBbIM, TaK 4YTO 3TH
UTOIM OYEBHMIHbI MMEHHO Cpa3y M [eJieHHe C
OCTATKOM Ha Jejie He Tpedyer HUKAKHUX
TOMOJHUTEJILHBIX ICHCTBUM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJJEJIEHWS W OJIE3HBIX BE3JIENCTBUN BE3 TEJEHWS HA HY.JIb 101/226
YMHOKEHHE [JAaHHOI0 4YHCJIA KaK MHOKHMOI0 HAa

[0JIOKUTEIbHOE HelleJI0€ YACI0 KAK MHOKUTEIb UMeeT
CMBICJI YMHOKEHUS JAHHOI0 YMCJA HA paBHOE ILEJIOM
YACTH 3TOr0 HEIEJO0r0 YHUCJIA IeJ0e YHCI0 eAUHHI KAaK
PABHBIX YACTEH U JONMOJHUTEIbHO HA CTPOr0 MEHbIIYIO
eAMHUIbI IOJOKUTECIbHYIO [JAPOOHYIO YaCTh 3TOrO
HEIEeJI0r0 YHUCIIa, ¢IMHCTBEHHBIM Cmocooom
IPEeACTABMMYI0 KOHEYHOH MPHU €€ pallMOHAJIbLHOCTH UJIH
0CCKOHEYHON NpPH €€ UPPANMOHAIBLHOCTH CYMMOH TaK
HA3bIBAEMbIX AJUKBOTHBIX [Ap00ed ¢ eJIUHUYHBIMHU
YUCJTUTEIAMH 7] MMOJIOKUTEIbHBIMH eJbIMU




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 102/226
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. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHKA C OBIIUMHU TEOPUSIMHA
BCEOBILIEHN ITYCTOTLBI 1 KAK BCEOBIIEI'O }EEP'ITPAHHBYIOIHEFO IMYCTOT'O OITIEPAH/IA,
MNOTEHIUHMAJBHBIX 1 AKTYAJIBHBIX HYJIEM 1 BECKOHEYHOCTEMH, NOrPEINHOCTEM,

HYJIb-HEJAEJEHUS U TOJE3HBIX BE3JIENCTBUM BE3 JIEJIEHUS HA HYJIb 103/226
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
PAaBHBIX 4YacTed M HA  MEHbIUYK  eJIUHMIbI
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: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HVJIb-HEJIEJIEHUA U T1TOJIE3HBIX BESQEﬁCTBHﬁ BE3 AEJIEHUS HA HYJIb 104/226
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: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 105/226
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: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJEJIEHWS W OJIE3HBbIX BE3JIENCTBUN BE3 TEJEHWS HA HY.JIb 106/226
Bo3Benenue 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: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 107/226
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
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJJEJIEHWS W OJIE3HBIX BE3JIENCTBUN BE3 TEJEHWS HA HY.JIb 108/226
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,
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 109/226
PABHOCUJIBHO (3KBHBAJIEHTHO), caMoro ITOIO

HOJOKUTEJbHOI0  HEIeJOro YUCJIA  MOJYyYarTCH
0ecKOHeYHasi CyMMa AJUKBOTHBIX AP00e, YMHOKEHHE
HA INpou3BeJeHHe 0eCKOHEYHOr0 MHOKeCTBA HTOIOB
BO3BeJAE€HUSIT B CTeNEeHH, HABJIAKIIUXCH HMTOraMH

HN3BJICYEHHUSI KOPHEll, H COOTBETCTBYIOIIME NMpeaeIbHbIe
nepexobl.

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.
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 110/226
B 12 Jger aBTOop OTKpPbLI M 00YCJIOBJEHHOCTH

HNPUHIUNHAAIBHOA HECNOCOOHOCTH HYJH BBICTYNATH B

POJIM [CJUTENA CAMOU NMPHUPOAOH U CYIIHOCTHLIO HYVJIA,
IIPUHIHUIINAIBHO I/IHOﬁ, 9€M Y BCEX HCHVJICBbLIX YUCCJI.

Tem caMbIM HYJIb MMEET 0TYACTH HEYMCJIOBYIO IPUPOIY
U CYUIHOCTb, YTO M NPHUBOAUT K €ro OrpPaAHUYCHHOW
1€eCIOCOOHOCTH B CMbIC/IE MMEHHO NPUHIUNMUAAIBLHOM
[HOJTHOM HECNOCOOHOCTH BBICTYNATh B POJIM JeJUTENsA
yero ObI TO HU OBLIIO.

B 12 jeTr aBTOp OTKPBLLI M MCUXOJOTHYECKHE MPUYHHDbI
320J1YKAEHMM € NONBITKAMM TMPUIUCHIBAHUA HYJIO
IMPUCYLIEr0 BCeM HEHYJEBbIM YHUCJIAM CBOUCTBA OBITh
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 111/226
AeJIUTeJIeM, CBA3AHHBbIE C OOBIYHOCTHLI0O HM(PHI HYJb

cpead UUAPP NOBMIUOHHOM CHCTEMblI CYMCJICHHS, B

JacTHOCTH 10 nudp AeCATHYHON CHUCTEMbl CYHCJICHUS,
M IEePEHOCOM J3TOM O0bIYHOCTH HIU@PLI HYJb Ha
OT/ICJbHOEC COBEPIICHHO YHHKAJIbHOEC YHCJIO0 HYVJb,
KOPEHHbIM  00pa3oM  oTJM4YaIneecas OT  Bcex
HEHYVJIEBBIX YHCEJI 10 CBOCH NMPUPOIE M CYUIHOCTH.

BriepBble OTKpbITAa BCeoOIIAsAg IYCTOTA, KOTOpafg Kak
BCeOOINMNW NYCTOM ONEepPaH]A HEUTpaam3yer Ja1odoe
JeUCTBHE HAJA Hed, B TOM YMCJe H [JdejJeHHe HAa
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 112/226
3aMeHsieMbIil BCeOOIIMM NMYCTbIM ONEPAHAOM HYJb KaK

HA YHCJI0 3JEMEHTOB IYCTOI0 MHOKECTBA.
JleJieHHe HA MOJI0KUTENbHOE LeJ0€e YHUCJI0 eCTh Ae/IeHUE
HA 3TO YHUCJI0 PABHBIX YaCTeM.

A HyJIleBO€ YMCJI0 PABHBIX YaCTeH ABJISETCH
HYCThIM MHOKECTBOM 4YacTel, 4YTO Ha [Jeje
O3HAYaeT OTCYTCTBHE [deJE€HUA Ha YacTH U
OTCYTCTBHE [ACJCHUA BOOOINE, KOTOPOE MOITOMY
HEe NPOU3BOAUTCA M (OpMAJIBHO 3aMEHSeTCH
HAUYEr0 HE MEHAKINMM [deJCHHEM HA IYCTOH
OMEepPaH/I.
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWS U MOJIE3HBIX BE3JIENCTBUM BE3 JIEJJEHUS HA HYJb 113/226
Ilpumep penieHHsT TOH 3aJa4YUM ¢ ABAANATHIO

10 I0KAMMU ;

20/# = 20.
He mnpou3sBoauTCH /JejJIeHHE HA HYJb H Kak
AeUCTBUE, 00PATHOE YMHOKEHHUIO, KOJb CKOPO 3TO

oOpaleHue H3JMINHE, HANPUMEP IJHA BIIOJHE
JOCTHUT'AEMOI'O NCITOJIB30BAHUCM OAHOI'O JINIIb
YMHOKECHUA MOJTHOI0 PeUIeHUS YPABHECHUS

0x = 0 ((11000€ X ecTh pelueHue)

1A
Ox =a # 0 (mycToe MHOKECTBO pPellleHU).
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUA U TOJE3HbBIX BE3JIEUCTBUM BE3 JEJEHWS HA HYJIb 114/226

7. OBIIUE TEOPUHU ITIOTEHHUAJIBHBIX
(CTAHOBAHNINUXCSHA) U AKTYAJIBHBIX
(IOCTUTHYTbBIX) HYJIEM 1" BECKOHEYHOCTEU
1 OTKPBITUE OBPATHO CBEPXBECKOHEUYHOU
IHPUPOJAbI U CYHHIHOCTHU AKTYAJIBHOI'O
(MOCTUIT'HYTOI'O) HYJIA
3ameuyanue. B ¢uuaocopum uU3BEeCTHbI NMOHATHA
NOTEHIMUAIbHbIX (CTAHOBANMIMXCA) H AKTYAJIBbHBIX
(10CTUTrHYTHIX) OeckoHeuyHOCTeli 0e3 0003Hauenuii. Ilo
CXOACTBY C HU3BECTHBIMH NOHATHUAMH IOTEHIHUAJIbHBIX
(CTAaHOBAINMXCA) HU  AKTYVAJIbHBIX (AOCTUIHYTHIX)
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JEUCTBUMN BE3 JEJEHUSA HA HYJb 115/226
0CCKOHEYHOCTEH HACTOAINAsA HaydYHasgs MoHorpadusa

BBOJAUT TMOHATHUS NOTCHINMAJIbHBIX (CTAHOBAIIMXCSH)
HyJiell U eIMHCTBEHHOI0 AKTYAJbHOI0 (AOCTUIHYTOIO)
HyJad. O0bEéMBbI 3THUX NOHATHHA HM3BECTHbBI M IIHPOKO
NPUMEHAKTCA B KJIACCHYECKOM MaTeMaTHKe, KoTopas,
OJHAKO, HCIO0JIb3yeT, BO-NEPBBIX, OJHO H TO IKe
o003HayeHue (0 11 MOTEHUMAJbHBIX (CTAHOBAIIUXCSH)
HyJiell U eIMHCTBEHHOI0 AKTYAJbHOI0 (AOCTUIHYTOIO)
HYJIfA, 4 BO-BTOPbIX, OJITHO U TO K€ 0003HAUYEHHEe o0 IS
NOTCHIMAJBHBLIX (CTAHOBAINMXCA) M  AKTYAJbHBIX

(ZIOCTUTHYTHIX) OECKOHEYHOCTEeH, 4YTO 3aTPYyAHAET
IMNOHMMAHHUC A B3aUMOIIOHUMAHHUEC N BCI[éT K IIYTAHUIIC.
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJAEJEHUS U TOJE3HBIX BE3JIENCTBUM BE3 JIEJJEHUS HA HYJIb 116/226
Onpenenenne. IloTeHHMANBHBIM  (CTAHOBAIIMMCS)

HYJ€M HAa3bIBAECTCHA NMPOU3BOJIbHAS 0ECKOHEYHO MaJias
BEJIUYHUHA, B YACTHOCTH 0€CKOHEYHO MaJjasd GYHKIMA U
0eCKOHEYHO MAaJasl MOCJAeN0BATEIbHOCTh KaK PYHKIMA
HATYPAJIBHOIO (IMOJIOKUTEJIBHOI0 LEJI0r0) apryMeHTa.

Onpenenenue. IloTeHHMAJABHBIM  (CTAHOBAIIMMCS)
OTPUIIATEJIbHbIM HYVJEM HAa3bIBAeTCsd MNPOM3BOJIbHAS
OTpUIIATEbLHAA O0ECKOHEYHO MAaJasg BeJWYHHA, B
YACTHOCTH  OTpMUATENbHAsE  0eCKOHEYHO  MAaJas
dbyHKIMA ¥ oTpuHAaTedbHass 0eCKOHEYHO MaJiasi

[OCJAECA0BATEJbHOCTh KaK (PYHKUUA HATYPAJbLHOIO
(IMOJI0KUTEJIBLHOI0 LEJIOr0) apryMeHTa.
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BCEOBIIEN MYCTOTBI 1 KAK BCEOBIIEI'O HEMTPAJM3YIOIEIO ITYCTOIO ONTEPAH/IA,
MNOTEHIUHMAJBHBIX 1 AKTYAJIBHBIX HYJIEM 1 BECKOHEYHOCTEMH, NOrPEINHOCTEM,
HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JTEUCTBUHN BE3 JEJEHUA HA HYJb 117/226

Onpenenenue. IHoTeHIINAJTbHBIM
(CTAHOBANIMMCS) IOJOKHUTECJIbHBIM HYJIEM
HA3bIBACTCHA MPOU3BOJIbHAS HOJOKUTEAbHAS
0eCKOHEYHO MAaJiasi BeJUYUHA, B YACTHOCTH
OJIOKUTEIbHAS 0ECKOHEYHO MaJias
GVHKIINA W [0J0XKNUTEIbHAS O0ECKOHEYHO
MaJas IOCJAeA0BATECIbHOCTh KAK (PYHKIIUA
HATYPAJbHOI0 (IOJIOKUTEJIBHOIO IeJI0r0)
APryMeHTA.
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 118/226
O0o3HaueHue. 11 pon3BOJAbLHBIN

NOTEHUMAJbHbIN (CTAHOBAINMHUCH) HVJIb
0003HAYaeTCd 3HAKOM HYJA B JABOMHBIX
HpPAMbIX kKaBbIukax: 0",

O0o3HaYeHUeE. MHOKeCTBO BCEX
HOTCHIHUAJIBHBIX (CTAHOBAINMXCHA) HYJeH
0003HaAYaeTCd 3HAKOM HVJIA B [IBOHUHBIX

NPAMBIX KaBbI4KaxX B (UI'YPHBIX CKOOKAaX:
{"O"}
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 119/226
OoOo3nayenue. IIpou3BOJbLHBIA NOTEHIUMAIbHBIN

(CTAaHOBALIMMCS) OTPUIATEIbHbIN HYJIb
0003HaYaeTCs 3HAKOM HYJS U IOCJIe HEr0 MUHYCA
B IBOMHBIX NPAMBIX KaBblukax: "(-".

Oo0o3Hayenne. MHOKECTBO BCEX MOTEHIHUAIBHBIX
(cTaHOBAINMXCSH) OTPUIIATEIbHbIX HYJIEeH

0003HauYaeTcsd 3HAKOM HYJA U 1OCJ€ HEro
MHUHYCA B JABOMHBIX MHPAMBbIX KaBbIUKAaX B
(purypusbix ckookax: {"0-"}.
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 120/226
OoOo3nayenue. IIpou3BOJbLHBIA NOTEHIUMAIbHBIN

(CTAaHOBALIMMCS) OJIOKUTEIbHbBIN HVJIb
0003HaAYaeTCsd 3HAKOM HYJS U IOCJe HEro Iiaca
B IBOMHBIX NPAMBIX KaBblukax: "(+",

O0o3HauyeHHe. MHO0XKeCcTBO BCEX
NOTEHIMAJIbHBIX (CTaHOBANIUXCH)
OJIOKUTEJbHBIX HYJCHU 0003HAYAETCSI 3HAKOM
HYJIA M IOCJI€ HET0 IJII0CA B IBOUHBIX NPAMBIX
KaBbIYKaX B GUIypHbIX ckoOKkax: {"0+"}.
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJIEJEHUSA U NOJE3HBIX BE3JIENCTBUN BE3 JIEJEHUS HA HYJIb 121/226
Onpenenenue. HucrbiM MOTEHINAIbHBIM

(CTAaHOBAIMMCH) HYJIEM HA3BIBACTCHA YHUCTO YMCI0BOM
Oe3pasMepHbIii  NOTEHHUAJbHBLIA  (CTAHOBAIIMIACAH)
HYJb, TO €CTh JHMIICHHBbIA (PUINUYECCKHUX Pa3ZMEPHOCTEH
(eAMHMI M3MEepeHus ).

Omnpenenenune. HucrbhiM NOTEHINAIbHbIM
(CTAaHOBAINMMCHA) OTPUUATEIAbHBIM HYJEM HAa3bIBACTCH
YUCTO YHUCJIA0OBOW 0Oe3pasMEpHbIM NOTEHIHMAJIbHBIN
(CTAHOBAIIMKUCA) OTPUHATECIbHBIM HYJb, TO €CTh
JUINEHHbIX  (PU3HYECKUX  pasMepHocTen  (eAHHMIL
U3MEepeHHusl).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJIEJEHUSA U NOJE3HBIX BE3JIENCTBUN BE3 JIEJEHUS HA HYJIb 122/226
Onpenenenue. HucrbiM MOTEHINAIbHBIM

(CTAHOBAIMMMCSH) MOJOKHUTECIbHBIM HYJEM HA3LIBACTCSH
YUCTO YHCJI0BOW 0Oe3pasMepHbI MNOTCHIMAJIbHbIN
(CTAHOBAIMNCA) HOJOKUTEJIbHBIM HYVYJAb, TO €CTb

JUINEHHBIM  (U3HYECKUX PpasMepHocTed  (eIUHHUII
U3MepeHus).

Onpenejenue. CMelaHHbIM NOTEHIHAJIbHBIM
(CTAaHOBAIIMMCH) HYJEM Ha3bIBACTCHd pPa3MepPHbIN
HOTCHUUAJbHBIN (CTAHOBAINUKUCA) HYJb, TO €CTh
[POU3BeCeHHE YUCTOI'O HOTEHIUAJIBLHOLO
(CTaHOBAINEIrOCsI) HYJASA HA (PU3HMYECKYIHD PAZMEPHOCTDb
(eIMHUIY M3MEpPEeHUs ).
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUA U TOJE3HBIX BE3JIEMCTBUM BE3 JEJEHWS HA HYJIb 123/226

Onpenenenue. CMelaHHbIM
NOTEHIMAJIbHBIM (CTaHOBAIMMCH)
OTPHUIATEIbHBIM HYJIEM HA3bIBACTCS
pasMepHbIN HOTCHIMAJIbHBIN
(CTAHOBAIMICA) OTPUUATEJbHBIA HYJb, TO
eCTh [POM3BEACHUE YUCTOI'O
NOTEHIUAJTbHOIO (cTaHOBALIEr0CsH)

OTPUIATEJABHOI0 HYJAA HAa (PU3HYECKYIO
Pa3MEepPHOCTH (eIMHUIY U3MEPEHUS).
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUA U TOJE3HbIX BE3JIEMCTBUM BE3 JEJEHWS HA HYJIb 124/226

Onpenenenue. CMelaHHbIM
NOTEHIUAJTbHbIM (CTaHOBANIIUMCS)
[OJIOKUTEJIbHBIM HYJIEM Ha3bIBAETCHA
pasMepHbIN HOTCHIMAJIbHBIN
(CTAHOBAINIUKCH) MOJOKUTEIbHBIN HYJb, TO
eCTh IIPOU3BEICHUE YUCTOI'O
NOTEHIUAJTbHOIO (cTaHOBALIEr0CsH)

MOJIOKUTEJIBHOI0 HYJAA HAa (PU3HYECKYIO
PAa3MepPHOCTD (eAMHUIY U3MEPEHMA).
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BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 125/226
Onpenenenne. AKTYAJbHBIM (JOCTUTHYTHIM) HYVYJIEM

HA3bIBAECTCS HEUTPAJbHBIN 3JeMeHT caoxenud ().

Onpenenenue. YucrbiM aKTVAJABHBIM (AOCTUTHYTHIM)
HYJEM HAa3bIBACTCHA YUCTO YHUCJIOBOM 0Oe3pa3MepHbIN
AKTYAJBbHBIN (IOCTUTHYTBIW) HYJb, TO €CTh JUIICHHBIA
(pM3rYeCKUX pasMepHOCTEeN (eAUHUIl U3MEPEHU).

Onpenenenue. CMelaHHbIM AKTYAJbHbIM
(IOCTMIHYTHIM) HVJEM  HA3bIBACTCA  pPa3MepPHbIN
AKTYAJbHBIA  (AOCTMIHYTBIA) HYJIb, TO  €CTh
poM3BeeHUEe YHUCTOI0 AKTYAJbHOIO0 (AOCTUIHYTOIO)

HYJA HAa  (PU3MYECKYH) PasMEPHOCTb (eIUHHUIY
U3MepeHus).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JEUCTBUMN BE3 JEJEHUA HA HYJIb 126/226
Caencreue. JIro0oM CMEHIAHHBIA AKTYAJbHbIU

(IOCTUIHYTBIN) HYJb paBeH YUCTOMY
AKTYAJIbHOMY (JOCTUTHYTOMY) HYJI0, KOTOPBIM
SIBJISICTCSH €IMHCTBCHHBIM.

Jameuanue. CMeliaHHblIe HOTEHIHUAJbHbIE
(craHoBAIIMECHA) M AKTVAJbHbIEe (AOCTUIHYTHIE)
HYJH, MMEIOIIHE COOTBETCTBYIOIIUE (PUINUECKHE
Pa3MEepPHOCTH (e IMHHUIbI U3MepeHus),
UCIOJB3YIOTCH ISl AJre0panveckKoro CJ0KeHUs
(TO eCcTh CJI0KEHMS U BbIYMTAHHS) U CPABHEHHUSA




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JTEUCTBUMN BE3 JEJEHUA HA HYJb 127/226
(oTHOIIEHU MOPS/IKA) C pa3MEepHbLIMH

(pM3MYeCKUMH BeJIMYHHAMH, KOTOpPbIe 00/1a1aK0T
(pM3nYeCKMMHA  pasMepHOCTAMHM  (eIMHHLIAMH
U3MEPEeHHUS).

Onpenenenue. IoTeHUMATBHON (CTAHOBAIIEHCS )
0EeCKOHEYHOCTHI0 HA3bIBACTCH IPOHU3BOJIbHAS
0eCKOHEYHO 00JbIIAs BeJIWYHMHA, B YAaCTHOCTH
0eCKOHEYHO 00JbIIAA (PYHKIUA U OCCKOHEYHO

0oJbINIAS MOCJACAOBATEIBHOCTh KAK (QYHKIUA
HATYPAJIBHOIO (IMOJIOKUTEJIBHOI0 EeJ0r0) apryMeHTa.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN MYCTOTBI 1 KAK BCEOBIIEI'O HEMTPAJM3YIOIEIO ITYCTOIO ONTEPAH/IA,
MNOTEHIUHMAJBHBIX 1 AKTYAJIBHBIX HYJIEM 1 BECKOHEYHOCTEMH, NOrPEINHOCTEM,
HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JEUCTBUHN BE3 JEJEHUA HA HYJIb 128/226

Onpenenenue. IoTeHUMATBHON (CTAHOBAIIEHCS )
OTPUIATENbHON (MHMHYC) 0E€CKOHEYHOCThIO
HA3bIBAETCHA  I[POM3BOJIbHAS  OTpHMIATEJbLHAS
0ecKOHeYHO 00JbIIAS N0 MOAVJI0 BeJWYHHA, B
YACTHOCTH OTPULATEIbHAA 0€CKOHEYHO 00J1bIIIasA
Mo MOAYJIKW (QYHKIUA M OTPUUATEIbHAS

0eCKOHEYHO 0oJbIIIAS 1o MOIYJIIO
[OCJIeI0BATEJbHOCTh KaK (pyHKIUA
HATYPAJIbHOI0 (IOJI0KUTETBHOIO 11€JI0I0)

aprymeHra.



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN MYCTOTBI 1 KAK BCEOBIIEI'O HEMTPAJM3YIOIEIO ITYCTOIO ONTEPAH/IA,
MNOTEHIUHMAJBHBIX 1 AKTYAJIBHBIX HYJIEM 1 BECKOHEYHOCTEMH, NOrPEINHOCTEM,
HYJb-HEJEJEHUWA W NOJE3HBIX FE3JTEUCTBUMN BE3 JEJEHUA HA HYJIb 129/226

Onpenenenue. IoTeHUMATBHON (CTAHOBAIIEHCS )
[O0JIQKUTEJIbHOM (maroc) 0E€CKOHEYHOCTHhIO
HA3bIBAECTCA  MNMPOU3BOJbLHAA  IMOJOKHUTEJIbHAS
0OeCKOHEeYHO 00JbIIAs BeJIWYMHA, B YACTHOCTH
HOJIOKUTEJbHAA 0eCKOHEYHO 00Jblast (PYHKIUSA
U  [NOJOXHUTEJIbHAA  0eCKOHEYHO  00Jbluas
[OCJEe10BATEJIbHOCTD KaK (pyHKIIHAA
HATYPAJIbHOI'0 (IM0JI0KUTEIBLHOI0 11€JI0r0)
ApryMeHTa.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 130/226
O0o3HaueHue. Ilpou3BoJibHAasA

MOTCHIMAJIbHASA (craHoOBAIIASACH)
0eCKOHCYHOCTD 0003HaAUYaeTcs 3JHAKOM
0CCKOHEYHOCTH B JBOHHBIX MNPSIMbIX

KaBbIYKax; "'oo'",
OQo0o3HaueHne. MHOKECTBO BCeX NOTEHINUAJBHBIX
(cTaHoBAIIMXCSH) 0E€CKOHEYHOCTEN 0003HaAYaeTcH

3HAKOM O€CKOHEYHOCTH B JABOMHBIX MPAMBIX
KaBbIYKaX B (PMI'YPHBIX CKOOKax: {''o0"}.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 131/226
OoOo3nayenue. IIpou3BOJbLHAA NOTEHIMAIbHAS

(cTaHOBSIIIIASICH) oTpUIATEIbHAS (MMHYC)
0ECKOHEYHOCTh o0o3HaYaeTcs 3HAKOM
0CCKOHEYHOCTH M MNepe]l Hed MUHYCA B JIBOMHBIX
NPAMBIX KaBbIYKax: '""-oo",

Oo0o3Hayenune. MHOKECTBO BCeX NOTEHINAIbHbBIX
(cTaHOBAIIUXCH) OTPHUIATEIbHbIX (MHHYC)
0eCKOHEeYHOCTeH o0o3HaYaeTcs 3HAKOM
0EeCKOHEYHOCTH M Nepea Hed MHUHYCA B JBOMHBIX
NpsAMbIX KABbIYKAX B (PUI'YPHBIX ckoOkax: {'"-c0"}.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJIEJEHUSA U NOJE3HBIX BE3JIENCTBUN BE3 JIEJIEHUS HA HYJIb 132/226
O0o3Ha4yeHume. IIpou3BoJibHAasA NOTEHIMATbHANA

(cTaHOBAIAACS) [0JIOKUTEAbHAA (maroc)
0eCKOHEYHOCTH 0003HAYACTCH 3HAKOM 0€CKOHECYHOCTH U
nmepel Hed ILUIOCA B JABOMHBIX NPAMBIX KaBbIUKaX:

"+OO".

OQo0o03HauyeHrne. MHOKECTBO BCeX NOTEHIHNAJBHBIX
(CTaHOBSIIIUXCH) [10JI0KUTEJTbHbIX (mJ1roc¢)
0eCKOHEUYHOCTEeH 0003HaYaeTcCs 3JHAKOM

0eCKOHEYHOCTH W Iepel Hed ILIKCA B JBOUHbBIX

NPAMBIX KaBbI4YKaX B (QUIYPHBIX CKOOKAaX:
{"_l_OO"}




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJIEJEHUSA U NOJE3HBIX BE3JIENCTBUN BE3 JIEJEHUS HA HYJIb 133/226
Onpeneaenne. Uucro noreHUMaabLHON

(cTaHoBsILIIENCS ) 0eCKOHEYHOCThIO
HA3bIBAETCS  NPUMHUMAKIIASA  YHUCTO
YUCJIOBbIE 0Oe3pasMepHble 3HAYeHUd
IOTCHIIUAJIbHAS (cTaHOBAIASACS)
0€CKOHEYHOCTh, TO €CTh JIMIIEHHAaA
(pv3uYeCKUX pasMepHocTed (eIUMHMIL
N3MEepeHus).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 134/226
Onpenenenne. Yucrom MNOTEHIHUAIBHOH

(cTaHoBAINEHCH) OTPUMIATENbLHOU (MHHYC)

0E€CKOHEYHOCTbIO HA3bIBAETCH
NPUHUMAKINAA  OTPUUATEJbHbIE  YHUCTO
YHUCJIOBbIE 0e3pazMepHbIe 3HAYCHUS]
NOTEHIUAJbHAS (craHOBAIIASICS)
0€CKOHEYHOCTh, TO €CThb JIMIIEHHAaA
(pu3HIeCKHX pasMepHoOCTen (eqUHUII

U3MEpeHus).



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 135/226
Onpenenenne. Yucrom MNOTEHIHUAIBHOH

(CcTaHOBANIENWCHA) HOJOKHUTEAbHOW (IIKOC)

0E€CKOHEYHOCTbIO HA3bIBAETCH
NPUHUMAKIIAS  IO0JOKHUTEJIbHbIC YHCTO
YHUCJIOBbIE 0e3pazMepHbIe 3HAYCHUS]
NOTEHIUAJbHAS (craHOBAIIASICS)
0€CKOHEYHOCTh, TO €CThb JIMIIEHHAaA
(pu3HIeCKHX pasMepHoOCTen (eqUHUII

U3MEpeHus).



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 136/226
Onpenenenyve. CMeNNIaHHOW MOTEHIHUAJIbLHON

(cTaHOBAIIIEHCS) 0E€CKOHEYHOCTHIO
HA3bIBACTCHA pa3MepHas INOTEHIUAJbHAS
(craHoBsIlIAsicA) OECKOHEYHOCThb, TO €CTh
NPOU3BEACHUE  YHUCTOM  MNOTCHIMAJIHLHOHU
(cTaHOBAIIIEHCS) 0EeCKOHEYHOCTH Ha
(pM3HYECKYIO Pa3MEpPHOCTD (eauHUIY
U3MepeHus).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 137/226
Onpenenenyve. CMeNNIaHHOW MOTEHIHUAJIbLHON

(cTaHoBAINEHCH) OTPUMIATENbLHOU (MHHYC)
0eCKOHEYHOCTHI) HA3bLIBAECTCS pasMepHas
MOTCHIMAJIbHANA (craHoOBAIIASACH)
oTpuuIATEeIbHAA (MHUHYC) 0€CKOHEYHOCTh, TO
eCTh NMPOU3BEICHHUE YUCTOU NMOTCHIUAJIBHON
(CTaHOBSILIIECHCS ) OTPUIATEIbLHON
0eCKOHEYHOCTH HA (pM3UYECKYIO
Pa3MEepPHOCTH (eIMHUIY U3MEPEHUS).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 138/226
Onpenenenyve. CMeNNIaHHOW MOTEHIHUAJIbLHON

(CcTaHOBANIENWCHA) HOJOKHUTEAbHOW (IIKOC)
0E€CKOHEYHOCTHI0 HA3BLIBAETCS pa3MepHasn
MOTCHIMAJIbHANA (craHoOBAIIASACH)
OJOKUTENbHAS (IJII0C) 0eCKOHEYHOCTh, TO
eCTh NMPOU3BEICHHUE YUCTOU NMOTCHIUAJIBHON
(cTaHOBAIIIEHCS) [10JI0KUTEIbHOH
0eCKOHEYHOCTH HA (pM3UYECKYIO
Pa3MEepPHOCTH (eIMHUIY U3MEPEHUS).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUA U TOJE3HBIX BE3JIEMCTBUM BE3 JEJEHWS HA HYJIb 139/226

Onpenenenne. AKTYAJbHON (ZOCTUTHYTOM)
0CCKOHEYHOCTHI0 0€3 3HAaKa Ha3bIBACTCH
HPOEeKTUBHAS 0eCKOHEYHOCTh 00

IIPOCKTHUBHO PACHINPEHHON ACHCTBUTEAbHON
YU CJIO0BOM MPAMOU

R, =R U {0}
0e3 OTHOLIEHHH TMOPHAAKA MEXKIAY ITOH
0eCKOHEYHOCTBLIO 0e3 3HAKA 4|
NENCTBUTEJIbHBIMY YHUCJIAMU.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN MYCTOTBI 1 KAK BCEOBIIEI'O HEMTPAJM3YIOIEIO ITYCTOIO ONTEPAH/IA,
MNOTEHIUHMAJBHBIX 1 AKTYAJIBHBIX HYJIEM 1 BECKOHEYHOCTEMH, NOrPEINHOCTEM,
HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JTEUCTBUMN BE3 JEJEHUSA HA HYJIb 140/226

Onpenesnenue. AKTYaAJIbHON (IOCTUTHYTOH)
OTPUIATEJHbHON (MMHYC) 0€CKOHEYHOCTHIO HA3BIBACTCH
OTPUIATEAbHbIN 0€CKOHEUYHBIA 3JE€MEHT -0 KaK JeBas
rpanuna ad@PuHHO pACIIMPEHHOW [ACHCTBUTEILHOHU
YHUCJIOBOU HPSAMOH

R., = {-OO} URU {+OO}
C OTHOLLIEHHEM IOPSIAKA

-0 <r <00

MeXIy o0euMH €€ TIpPaHHIAMH -0 M 1o H
NPOU3BOJILHBIM JCUCTBUTEJBHBIM 4YHCIOM r € R
AV CTBUTEJIbHON YU CA0BOM npsamon R.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 141/226
Onpenejenue. AKTYVaAJIbLHOH (LOCTUTHYTOM)

[MOJOKUTEJbHON (IJIKC) 0eCKOHEYHOCTHI0 HA3BIBAETCH
MOJOKUTEJbHBIA 0E€CKOHEYHBIM JJEeMEHT oo Kak

npaBasi rpaHUIA appuHHO PACIHINPCHHOU
ACHCTBUTEIHLHOU YUCJI0BOU IPAMOU

Ri, = {-OO} URU {+OO}
C OTHOLLIEHHEM IOPSIAKA
-0 <r <00
MeXIy o0euMH €€ TIpPaHHIAMH -0 M 1o H
NPOU3BOJILHBIM JCUCTBUTEJBHBIM 4YHCIOM r € R
AV CTBUTEJIbHON YU CA0BOM npsamon R.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUA U TOJE3HbBIX BE3JIEUCTBUM BE3 JEJEHWS HA HYJIb 142/226

Onpenenenne. Ywucron aKTVAJIBLHOU
(1OCTHMIrHYTOM) O0eCKOHEYHOCThLI 0e3
3HAKA Ha3bIBAETCH 0e3pazMepHas
aKTVaJbHAadA (ZocTUrHYTAaNA)
0eCKOHEYHOCTL ©0e3 3HaKa, TO eCTh
JUINCHHAA (PU3NYCCKUX Pa3ZMEPHOCTEH
(eAMHMII U3MEPEHMs).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 143/226
Onpenenenne. Ywucron aKTVAJIBLHOU

(1OCTMIHYTOM) OTpUIIATEIbHON (MHUHYC)
0eCKOHEYHOCTHIO Ha3bIBAETCH
Oe3pazMepHasi AKTYaJbHAsA
(ZocTUrHyTasi) orpuuareJbHas (MHUHYC)
0€CKOHEYHOCTh, TO €CTh JIMIIEHHAaA
(pv3uYeCKUX pasMepHocTed (eIUMHMIL
N3MEepeHus).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 144/226
Onpenenenne. Ywucron aKTVAJIBLHOU

(1OCTUTHYTON) NOJOKHUTEJIbHON (ILIIOC)
0eCKOHEYHOCTHIO Ha3bIBAETCH
0e3pazmepHas AKTYaJbHAas
(ZIOCTUIHYTAA) NOJOKHUTEAbHAA (ILIIC)
0€CKOHEYHOCTh, TO €CTh JIMIIEHHAaA
(pv3uYeCKUX pasMepHocTed (eIUMHMIL
N3MEepeHus).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JTEUCTBUMN BE3 JEJEHUA HA HYJIb 145/226
Onpenenenre. CMENIAHHON AKTYAJbLHOMU

(10CTUTHYTO#) 0€CKOHEYHOCThI0 0e3 3HaKa
Ha3bIBaeTCA pa3MepHas aKTyaJbHasl
(mocTurnyrasi) 0eCKOHEYHOCTh 0€3 3HaKa, TO
eCTh IMPOM3BEACHHE YNMCTOUM AKTYAJILHOU
(10CTUTHYTO#) 0€eCKOHEYHOCTH 0€e3 3HaKa HAa
(pM3HYECKYIO Pa3MEpPHOCTD (eauHUIY
U3MepeHus).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JTEUCTBUM BE3 JEJEHUSA HA HYJIb 146/226
Onpenenenre. CMENIAHHON AKTYAJbLHOMU

(IOCTMIrHYTOM) OTPHUIATEJILHOH (MHHYC)
0eCKOHEYHOCThI0 HAa3bIBaeTCs pa3MepHasi
AKTYAJbHAsA (JOCTUITHYTAas) OTPHIATEJALHAA

(MHHYC) 0eCKOHEYHOCTD, TO eCTh
IIPOU3BEACHUE YUCTON AKTYAJbHOU
(IOCTMIrHYTOM) OTPHIATEJNLHOH (MHHYC)
0eCKOHEYHOCTH HA (pM3UYECKYIO

PAa3MepPHOCTD (eAMHUIY U3MEPEHMA).



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JEUCTBUMN BE3 JEJEHUA HA HYJIb 147/226
Onpenenenre. CMENIAHHON AKTYAJbLHOMU

(IOCTMIrHYTOM) MOJOKHUTEJbHOH  (ILIIOC)
0eCKOHEYHOCThI0 HAa3bIBaeTCs pa3MepHasi
AKTYAJbHAA (IOCTUTHYTAsA) MOJ0KHTEIbLHAA

(mJaroc) 0E€CKOHEYHOCTD, TO eCTh
IIPOU3BEACHUE YUCTON AKTYAJbHOU
(IOCTUTHYTOH) HOJOKHMTEJIbLHOH  (ILJIIOC)
0eCKOHEYHOCTH HA (pM3UYECKYIO

PAa3MepPHOCTD (eAMHUIY U3MEPEHMA).



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHHUSA U TTIOJIE3HBIX BEBQEﬁCTBHﬁ BE3 AEJIEHUS HA HYJIb 148/226
JaMeuyaHue. CMellIaHHBIE NOTEHIUAJIBLHBIE

(craHoBAIIMECHA) M AKTVaAJdbHbIEe (AOCTUIHYTHIE)
0CCKOHEYHOCTH, MMEKIINEe COOTBETCTBYIOUIHE
(pusnyeckue Pa3MEepPHOCTH (e IMHHUIbI
U3MepeHu), HCIIOJIB3YIOTCSH IS
AJIreOpanvecKoro CJjaoKeHus (To eCTh CJ0KEeHUd U
BbIYMTAHUS) U CPABHEHHUA (OTHOIICHUH MOPAIKA)
C pasMepHbIMHM (PU3NYECKHMH BeJIUYHMHAMMU,
KOTOpPbIE 00J1a1a10T (pu3YeCKUMMU
Pa3MepPHOCTIMHU (eJMHULAMM U3MEPEHM).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHHUSA U TTIOJIE3HBIX BE3ﬂEﬁCTBHﬁ BE3 AEJIEHUS HA HYJIb 149/226
Jameuyanue. B Kiaccuuecko MareMaTrTuke B

JEUCTBUAX ¢ 0€CKOHEYHOCTAMM, 0003HAYAEeMbIMHU
¢ HCII0JIbL30BAaHHUEM 3HAKa 0€CKOHEYHOCTH O, H B
HA3BAHMAX HEONpeaeJEHHOCTEH
(+OO) - (+OO)9 ('OO) - ('Oo)a 0 + Q0, Q0 = OO,
(@)0)(E)0), OENOE), (0E)(E)), (0+)',
(+oo), 197

HMEKTCA B BHAY MMEHHO MOTEHIHAJbHbIE
(cTaHoBAIIMECSH) 0ECKOHEYHOCTH U HYJIHU, OJTHAKO
0003HaYaKOIIHECH KaK AKTYAJbHbIE




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 150/226
(1oCTUrHYTBhI€) OECKOHEYHOCTH H HYJb, YTO

MOXKeT mnpuBecTH K nyramume. lIlodromy
HACTOAINAA  HAY4YHAsA  MOHoOrpagus  BBOAUT
VKa3aHHbIC BbIINIE O0CO0bIe O003HAYEHHUSA JIJIA
IPOU3BOJIbHBIX 7] 3HAKOMOCTOAHHBIX
HOTEHIMAIbHBIX (CTaHOBSIIIUXCH)
0CCKOHEYHOCTEH M HVJEH B JBOMHBIX NPAMBIX
kaBbluKax "'(£)o" m "0(*)", a TakiKke MHOKECTB
MX BCeX B JONOJHUTEJIbHBIX BHEHIHUX (PUTYPHBIX
ckoOkax {"(£)o"} u {"0(x)"}. lHocpeacTBomM 3THX




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN MYCTOTBI 1 KAK BCEOBIIEI'O HEMTPAJM3YIOIEIO ITYCTOIO ONTEPAH/IA,
MNOTEHIUHMAJBHBIX 1 AKTYAJIBHBIX HYJIEM 1 BECKOHEYHOCTEMH, NOrPEINHOCTEM,
HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JEUCTBUHN BE3 JEJEHUA HA HYJIb 151/226

0COOBIX 0003HAYCeHU BHOCHATCS

HCNPAaBJIEHUA B YKa3aHHbIE 3[1€Ch BbIIIIE
AeVCTBUA M HA3BAHUSA HeonpeneﬂéHHOCTeﬁ

"+oo" _ "+oo" "-oo" _n oo" n + n
9
"oo" _ "oo" n(_ )oo"/"( )OO
9 )
"O(“)"/"O(")" "O( )nn( )OO" n(H_n"O"
- ——) 9 9 )
"+oo""0", (1 + nO(::)n)"(ﬂ:)oo"
COOTBCTCTBCHHO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN MYCTOTBI 1 KAK BCEOBIIEI'O HEMTPAJM3YIOIEIO ITYCTOIO ONTEPAH/IA,
MNOTEHIUHMAJBHBIX 1 AKTYAJIBHBIX HYJIEM 1 BECKOHEYHOCTEMH, NOrPEINHOCTEM,
HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JEUCTBUMN BE3 JEJEHUA HA HYJb 152/226

3ameuanue. B KiaccuyecKoM MaTeMaTuke
M3BECTHO NpeAcCTaBJeHHEe 0 HYyJe Kak 00
o0paTHO O0ECKOHEYHOCTH, OCHOBAHHOE HA
N3BECTHBIX Ipeaesiax
Iim,...1/m=0+(me N={1, 2, 3, ...});
lim, ....1/x =0+ (x € R = (-0, +0));
lim,¢+1/x = +o0 (x € R = (-0, +0));
lim,__.1/x =0- (x € R = (-00, +0));
limy_¢.1/x = -0 (x € R = (~00, +00)).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN MYCTOTBI 1 KAK BCEOBIIEI'O HEMTPAJM3YIOIEIO ITYCTOIO ONTEPAH/IA,
MNOTEHIUHMAJBHBIX 1 AKTYAJIBHBIX HYJIEM 1 BECKOHEYHOCTEMH, NOrPEINHOCTEM,
HYJb-HEJEJEHUA U TOJE3HbBIX BE3JIEMCTBUM BE3 JEJEHWS HA HYJIb 153/226

OaHako 3TO0 npeacraBjJeHHEe MOXKeT ObITh
000CHOBAHHDLIM TOJBLKO NJIA
HOTCHIHAJNBHBIX (CTAHOBANIMUXCSH) HYJIEH,
ABJAIOIINXCH HA JeJie 0eCKOHEYHO MAJLIMH
BeJIUYMHAMHU, B YACTHOCTH OECKOHEYHO
MAJbIMA  (QYHKIMAMH M 0ECKOHEYHO
MAJbIMHA  HOCJAEA0BATEIbHOCTAMU  KAaK
(GPyHKIMAMMU HATYPAJBHOI'O
(IOJIOKMTEJIBLHOI0 II€JIOr0) aApryMeHTa, IJIs




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUA U TOJE3HbIX BE3JIEMCTBUM BE3 JEJEHWS HA HYJIb 154/226

KOTOPBIX M HMEWT MeCTO MOA00HbIE
npeaeibl. Ilpu 3T0M Takue 0eCKOHEYHO
MaJjble BeJIUYMHBI MOIYyT BOBCe He
o0paliaTbCi B €IUHCTBEHHbIA MMEHHO

AKTYAJbHbLIA  (JOCTUITHYTBbIM)  HYVJb,
KOTOPBIA ¢AVMHCTBCHHbIN
YAOBJICTBOPHACT OIPEACICHUI0 HYJIA KaK
HENTPAJIBHOIO YJIEMEHTA CJI0KCHUS.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJJEJIEHWS W OJIE3HBIX BE3JIENCTBUN BE3 TEJEHWS HA HYJIb 155/226
A BOT IMPOU3BCACHHUC HMMCHHO AKTYAJIbHOI'O

(IOCTMITHYTOI0) HYJS HAa NPOM3BOJBbHYIO 0ECKOHEYHO
00JbIIVIO BeJMYMHY, B YACTHOCTH HAa 0eCKOHEYHO
00JbIIVI0O GVYHKIMIO W  0eCKOHEYHO 00JbHIVIO
MOCJAE0BATEJIbHOCTh KAK (YHKIHUIO HATYPAJbLHOIO
(IOJIOKUTEJIBLHOI0 1€JION0) ApryMeHTa, TOXKIACCTBEHHO
PABHO AKTYAJbLHOMY (IOCTHUTHYTOMY) HVJIIO.

HNMeHHO TakuM 00pa3oM aBTOp B 17 Jj1eT 0TKpPBLI
H O000CHOBAJI O00pPaTHO CBEPX0ECKOHEYHVIO
IPUPOLY /| CYIIHOCTh AKTYAJbHOIO
(1IOCTUTHYTOI0) HVJIA.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HY.Ib-HEJEJIEHHS U TIONE3HBIX BE3IEACTBHI BE3 IETEHUSA HA HY.Ib 156/226
8. OBIIIASA TEOPHUSA ABCOJIIOTHOMN,

OTHOCUTEJBHOHU U EAUHOU
MMOI'PEINHOCTEHU

Onpenegenne. HeTOYHOCTDb €CTh OTCYTCTBHE TOYHOCTH.
Caencreue. HeTo4YHOCTH eCTh 0000IIeHHME HEYETKOM
(pacabIBYATOM, PA3MbITON) NPUOJUKEHHOCTH KaK
npueMJieMod (AONMYCTUMOM, He CJIMIOIKOM O00JIbLIION)
HETOYHOCTH.

Onpenenenne. OOIIEHETOYHOCTh €CTh AU3bIOHKTHBHOE
00001IIeHHMEe TOYHOCTHM M HETOYHOCTH, TO €CTh MHJIH
TOYHOCTb, HJIM HETOYHOCTb.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 157/226
Onpenejgenne. PDopMajbHOE OTHOIIEHHE €CTh HTOI

(bopMAJILHOI0  COCJAHMHEHHSI  MNpPeaMeTOB  3HAKOM
OTHOILIECHUSA [ocJje BOIIPOCUTEJIBHOIO 3HAKA
HEe3aBUCHUMO OT BEPHOCTHM HJIM HEBEPHOCTH 3TOrO
OTHOLICHUS MEKAY 3TUMHU MpPeaAMeTaMM.

Onpenenenne. PDopMajabHOE PAaBEHCTBO €CTh MTOI
GopMaAJILHOI0 NPUPABHUBAHUA (COCIHUHEHMS 3HAKOM
PABEHCTBA I10CJI¢ BOIPOCHUTEJIbHOI0 3HAKA) PAaBHBIX
WA Pa3JIHYHbIX NIPEIMETOB.

Teopema. B  KJaccMYeCKOM  MAaTeMATHKE  HET

NPUEMJIEMOI0 OLICHUBAHUS HETOYHOCTH.
Jloka3arTeJbCTBO.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJJEJIEHWS W IOJIE3HBIX BE3JIENCTBUN BE3 TEJEHWS HA HY.JIb 158/226
Kiaccuueckue M He3aMEeHHMMbIe B KJIACCHYECKOM

MaTeMaTuKe a0COJIOTHAA M OTHOCHUTEJILHAA IHOI'PDCIITHOCTH
HMET MHOI'0 B3aMMOCBSI3AHHBIX OCHOBOIIOJIATAIOIIMX
U3bSHOB U KpailHe y3KHe 00J1aCTH NPUMEHHUMOCTH M
TeM 0oJiee NPUeMJIEeMOCTH M IIPUTOTHOCTH.

AOCOJIOTHAS NOrPEIIHOCTh (POPMAJBLHOI0 PABEHCTBA
caMa 1o cede HeIO0CTATOYHA /ISl OLEHUBAHUS KayecTBa
NPUOJIHKEHUST U He HHBAPUAHTHA, NIPM PABHOCHUJIbHOM
(3KBUBAJEHTHOM) YMHOKEHUH dopmajabHOrO
PABEHCTBA HA HEHYJEeBOE€ YHCJI0, MOAYJb KOTOPOIro
OTJIMYEH OT ¢IMHMIIbI, YMHOKAETCH HA 3TOT MOAYJIb:

Aa?=b — |a - bl,




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHHWS U MOJE3HBIX BE3JAEMCTBUN BE3 JIEJEHWUS HA HYJIb 159/226
A1000 ?2=999 — Al =0 — 1,

A1o2-0 = 10.
OTHoOCHTEABbHAS MNOrPEHIHOCTh PeAKO0 NPUMEHMMA
(TOIBKO K MmpocrerinuM (QOopMaJdbHBLIM PaBEHCTBAM
JABYX YHCeJ, onmpeaeseHa JUIIb AJS ABYX3JIEMEHTHOIO
GopMaAJILHOI0 PABEHCTBA, JJA HEro ABYCMBICICHHA,
ABY3HAYHA) U TeM 00JIee npuemMJjieMa, BONPEKH 3aMbICJTY
MOKET MPEeBbIIIATEL EANHHUIY U 0bITh CBEPX0CCKOHEYHOU:
0.2-b,2 = |2 - b|/|a| # |a - b|/|b| = 04 2=1, b,
012=0,0 = 1/0 > +o0,
0y ?=-1,1 — 01 ?=-1,-1 — 2,




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUA U TOJE3HbBIX BE3JIEMCTBUM BE3 JEJEHWS HA HYJIb 160/226

6100 -997?=0 ?9

O1-2+3-49=-1 ¢

Teopema noxasana.

Onpenenenue. EAMHOW NOrPelIHOCTHIO (POPMAJBLHOIO
PABEHCTBA HA3bLIBACTCH [APO0b, YHCJIHMTEIEM KOTOPOHU
ABJIACTCH HOpMA (B YACTHOCTH MOAYJib, a0COJIOTHAA
BeJIMYMHA) PA3ZHOCTH 4YacTed (POpMAJIBLHOI0 PaBEHCTBA
M 3HAMEHATEJIeM KOTOPOM SABJISIECTCH CyMMa HOPM BCeX
3JIEMEHTOB (POPMAJIHLHOI0 PABCHCTBA HENPEMEHHO B €ro

[EePBOHAYAJIBHOM BH/Ae 0e3 KaKuX Obl TO HH OBbLIO
npeodpa3zoBaHUM.

Ilpumepsl.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 161/226
E.--» =|a - b|/(|a] + |b]),

E100-99 2=0 — |100 - 99 - 0|/(|100| + |-99| + |O|) — 1/199,
Eiaisd0- 1 = [1-243-d-(-D)|/(|1[+]-2|+[3|+-4|+-1]) = 1/11.
Teopema. Ecam xorda Obl OJMH JJIEMEHT
(popMaJILHOI0 pAaBEHCTBA He 00palIaeTcs B HYJIb,
TO eAUHAS IOrPEIIHOCTh 3TOro (opMaAJILHOIO
PABEHCTBA CylIECTBYeT M HAXOAUTCHA B Ipeaesiax

OT HYJIfl 10 eJUHHMIIBI BKJIIOYHUTEIbHO.

J/loka3areJbCTBO.
EauHass MOrpemHocTs 3Toro (popMajibHOIr0 paBeHCTBA
[0 €€ OmpeaeJICHUI0 CYHIECTBYET, MOCKOJBLKY BBHAY




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJJEJIEHWS W OJIE3HBIX BE3JIENCTBUN BE3 TEJEHWS HA HY.JIb 162/226
HAJIUYMA XO0TH ObI OJHOIO €ro IJACMCECHTA, KOTOprﬁ HC

oOpamaercas B HYJb, He oOpamaercd B HYJb U
3HAMEHaTeJb JApPo0M, KOTOPOHM SBJSIETCH €IMHAA
HOrPEIIHOCTh, HeOTpHUIIATEJbHAS BMecTe ¢ eé
YUCJUTEJIEM M 3HAMEHaTeJleM M He IMpeBbINIAKIIas
eIMHMIbLI BBUAY HEPaBEeHCTBA TpeyrojJbHuka. Tem
caMbIM TeopeMa NMOJHOCThIO 10KAa3aHA.

Caencreue. EauHasi NOrpeliHOCTb  HCIHPABJSAET
OTHOCHUTEJIbHYIO NOIPENIHOCTDb U JIMIIEHA €é U3 bAHOB.

Jameuyanue. Eciin Bce 0€3 MCKIIOUEHUS 3JIEMEHThI
(bopMAJTBLHOI0 PABCHCTBA PaBHbI HYJII0, TO 3TO




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 163/226
(popMajIbHOE PABEHCTBO UMeeT MeCTO U MOITOMY

ero eIUHasi NMOrPelmHOCTh HENMPEeMEHHO I0JIKHA
OBITH HYJIEBOHU, OAHAKO IO €€ oIpeaeeHUI0
BbIllle BbIPaxKaercsas JApPo0ObI0 ¢ HYJeBbIMHU
YUCJAUTEJEM H 3HAMEHATeJeM H I03TOMY He
HMeeT OINpeaeJJéHHOro 3HavyeHus. IlpaBuIbHBIN

YYET eIMHCTBECHHOIO ITOTO ciayuas
OCYLIECTBJAECTCH OOIIMMH TEOPUSIMHM IOCIEIHUX
NABYX pa3aeiioB HACTOAIIECH HAYYHOH

MOHOIpadum.



Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HY.JIb-HEJIEJIEHUS M NOJE3HBIX BE3JIENCTBUIA BE3 IEJEHUS HA HY.JIb 164/226
9. OBIIUE TEOPHUU INOTEHIINAJIN3AIINNAU

AKTYAJIIBHOCTHU U AKTYAJIN3AILINU
IHHOTEHIIUAJIBHOCTH
Onpenejenune. IloreHnuaau3zanme AKTYaJbHOr0 HYJSA
HA3bIBAETCH 3aMEHA AKTYAJbHOIO (IOCTUTHYTOI0) HYJIA
[POM3BOJIBHBIM  NOTEHHUAJBHBIM (CTAHOBAINIMMCS )

HYJIEM.

Onpenejaenune. AKTyaau3anven NOTEHIHUAJbHOIO HYJIA
HA3bIBACTCH 3aMEHA NOTCHIMAIBHOIO (CTAHOBAIIECTOCH)
HYJS AKTYAJbHbIM (AOCTUIHYTBIM) HVJEM MpH
[epexoje K npeaesay.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUA U TOJE3HBIX BE3JIEMCTBUM BE3 JEJEHWS HA HYJIb 165/226

Onpenejenue. IHoTeHMaau3anuen AKTYAJbHOM
0ECKOHEYHOCTH HAa3bIBaeTcdl 3aMeHa AKTYAJbHON
(1OCTHTHYTOI) 0eCKOHEYHOCTH NPOU3BOJIbLHOI

MOTEHIMAJbHOU (CTAHOBANIEHCH) 06CKOHEYHOCTHI0 KaK
oOpallieHHeM COOTBETCTBYWINEr0 MNOTEHIHUAJIbLHOIO
(CTaHOBAIIETOCS ) HYJIA.

Onpenejenue. AKTYyaJau3anmen HOTEHIUAJIbLHOMN
0CCKOHEYHOCTH HA3bIBACTCHA 3aMEHA MOTCHIHUAJIbHON
(cTaHOBANIEHCS) 0CCKOHEYHOCTH AKTYAJIbHOMU

(cTaHoBsIIENCS) 0ECKOHEYHOCTHIO NPH [epexojle K
[peaey.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 166/226
Onpeneaenune. HyjeBoil moreHuuaau3anued npeamMera

HA3bIBACTCHA MNPUOABJEHME YMCTBIX HJIM CMEIIAHHBIX
AKTYAJBbHBIX (AOCTUIHYTHIX) HVYJEd COOTBETCTBYIOIIHX
(pv3HYecKHUX pasMepHoOcTed (eIMHHMI] H3MEpPeHHusl) K
HEKOTOPBIM 3JI€eMEHTAM HJIM YaCTAM ITOr0 InpeamMera.

Onpenesenue. becKOHeYHOH NOTCHINAJINU3 AN EHN
[peIMeTa HA3BIBACTCH 3AaMEHA HEKOTOPbIX YUCTHIX WIH
CMEIIAHHBIX AKTYAJbHBIX (IOCTUTHYTHIX) 0€CKOHEYHBIX
3JIEMEHTOB MJIM YACTeH 3TOro nmpeaMera YUCTbIMM WIH
CMEIIAHHBIMM HNOTEHUHUAJIBHBIMU (CTAHOBAIMMMUCH)

0CCKOHEYHOCTAMH  COOTBETCTBYWINUX  (PUIHMYECKHUX
pasMepHoOCTel (eTUHUII U3MEPEHHUS ).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 167/226
Onpenejenue. IHoTeHnMaau3anuen [peaMeTa

HA3bIBAETCSI HyJieBasi 1/ UJIH OeckoHeYHas
HOTEHIHUAJU3ANNSA 3TOI0 IpeaMeTa.

Onpenejaenue. AKTyaau3alnued NpeaMera Ha3bIBaeTCH
mepexoa K npeaeay BO BCeX WIH HEKOTOPBIX
HOTEHIHUAJbHBIX (CTAHOBAIIMUXCHA) JJEeMEHTaAX WU
YacTAX 3TOr0 nmpeaMera.

Onpenenenue. OnpeaequBaHueM  NpeaMera
HA3bLIBaeTca IO0CJeJ0BaATEeJIbHOCTL BO3MOKHOU
NOTCHIHMAJN3AIUU M 3areM  He00X0JAuMOM
AKTYAJIU3ANMM FTOI0 IpeaMera.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUA U TOJE3HbBIX BE3JIEMCTBUM BE3 JEJEHWS HA HYJIb 168/226

Onpenenenue. OnpeneanBanuem
eIMHOW MOrPEHIHOCTH KaK JApoou
Ha3bIBaeTcsl NpHOaBJeHME YHUCTOr0 WJIH

CMCIIIAHHOI'O AKTYAJBLHOTIO
(1OCTUTHYTOI Q) HYJI bu3nyeckoii
Pa3MEpPHOCTH (eIMHHUIbI H3MepeHu )
¢GopMaIbLHOIO PaBEHCTBA, eAUHAA

HOrPEHIHOCTH KOTOPOro onpeaeasercs, K
3HAMEHATEJI0 3TOM APOOM ¢ MOCJIeaYIOIIUMU




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HY.JIb-HEJEJEHMS U IOJE3HBIX BE3JIEACTBUIA BE3 JIEJEHHMS] HA HYJIb 169/226
3aMEHOM JTOr0 YMCTOr0 WMJIH CMENIAHHOIO

AKTYAJbHOI0 (JOCTUIHYTOI0) HVJIA YUCTHIM
NJIH CMEIAHHbIM HOTEHIMAJIbHBIM
(CTaHOBAIIIMMCH) HeIpeMeHHO CTPOro
OJIOKUTEIbHBIM HYJEM (pu3snueckon
Pa3MEPHOCTH (eTMHHUIBI U3MEPEHMS)
(bopMaAIBLHOIO PaBEHCTBA, euHAast
[HOIPEIIHOCTL KOTOPOIo onpeaeasiercsa, M
[EePEX0/I0M K Ipe/aey.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJIEJEHWUS U NOJIE3HBLIX BE3JAEMACTBUI BE3 JIEJEHWS HA HYJIb 170/226
Ipumep.
Jlas AByX3JIeMEHTHOT0 (h)OPMAJIBLHOI0 PABEHCTBA

al=Db
onpeaeJIuBAHNE ¢IMHOU NOTPEIIHOCTH TAET
E.>-» = |a - bl/(Ja] + [b]) = |a - bl/(|a] + [b] + 0),
La —p — limc_>0+ |a - b|/(|a| + |b| + C).

Ecau |a| + |b| > 0, TO
Lao-p» = lim. o+ |a - b|/(Ja|+|b|+c) = |a - b|/(|a| + |b|) = Ea2-b.
Eciu a=Db =0, To dopmanbHoe paBeHCTBO a ?= b BepHo,

Loo-o = limc_¢+ [0 - O]/(|0] + |0] + ¢) = lim_o+ 0/c =limc_o- 0 =0
[P HEONMpPeAeJCHHON eIMHON MOrPEIIHOCTH

Eo2-0 =10 - 0}/(|0] + |0]) = 0/0.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHKA C OBIIUMHU TEOPUSIMHA
BCEOBILIEHN ITYCTOTLBI 1 KAK BCEOBIIEI'O }EEP'ITPAHHBYIOIHEFO IMYCTOT'O OITIEPAH/IA,
MNOTEHIUHMAJBHBIX 1 AKTYAJIBHBIX HYJIEM 1 BECKOHEYHOCTEMH, NOrPEINHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JTEUCTBUHN BE3 JEJEHUA HA HYJb 171/226
Teopema. Eciau xorss ObI OJHH 3JI€eMEHT (POPMAJIBHOIO

pPaBeHCTBA He oOpamaercs B AKTYAJbHbIN
(1OCTUIHYTBIH) HVJIb, TO ONpeleJUBAHME €IWHON
MOrPEHIHOCTA 3TOro (PopMaJIBHOIO0 PABEHCTBA ACT
caMy 3Ty €IMHYIO NOTPEIIHOCTb.

Jloka3aTeabCTBO.

Ecau xorsa Obl OAUH 3J1eMeHT (GopMaJIbLHOI0 PABEHCTBA
He 00palaeTcs B AKTYAJbHbIN (I0CTUTHYThIN) HYJAb, TO
3HAMEHATEJb eANHON MOrPEINHOCTH 3TOI0
(popMaJILHOI0 PaBEHCTBA, ONpPedeJJEéHHONM KaK Apo0b,
CTPOro IOJOKUTEJEH, 3Ta eIMHAsd NOrPelmHOCTh




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 172/226
CYHIECTBYET M NPMHUMAET 3HAYCHHE HA OTPe3Ke

OT HYJIAl 10 eJUHMIIBI BKIIOYHUTEIbHO.

Toraa npu olnpeaeJMBaHUU CANHON
[OrPEIHIHOCTH 3TOro (PopMaJIbLHOI0 PaBEHCTBA,
ONpEACJICHHON KaK Jpo0b, €¢ NepBOHAYAIbHBIN
3HAMEHATEJb TOXKIECTBEHHO 3aMEHSAeTCH €ero
CYMMO# € AKTYAJbHBIM (AOCTUTHYTBIM) HYJEM,
KOTOPBINI najee 3aMeHAETCS JH0bIM
HOTEHIHUAJIbHBIM (CTaHOBAIMMCSH) CTpPOro
OJIOKUTEJIbHbIM HYJEM (pusuyeckon




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN MYCTOTBI 1 KAK BCEOBIIEI'O HEMTPAJM3YIOIEIO ITYCTOIO ONTEPAH/IA,
MNOTEHIUHMAJBHBIX 1 AKTYAJIBHBIX HYJIEM 1 BECKOHEYHOCTEMH, NOrPEINHOCTEM,
HYJb-HEJEJEHUA U TOJE3HBIX BE3JIEMCTBUM BE3 JEJEHWS HA HYJIb 173/226

pasMepHOCTH (eIUHHMIbI M3MEPEHMA) ITOrOo
(popMaJILHOI0 pPaBeHCTBA, Npeaea APoOH paBeH
OTHOIIECHUIO TpeaeioB €€ NepBOHAYAJIBHOIO
YUCJAMTEI M Temepb YK€ CYMMAPHOIO
3HAMEHATeJIsd, NpeaeJ KOTOPOro pPaBeH CTPOro
O0J0KUTEIbHOMY [HEPBOHAYAJIBLHOMY
3HAMEHATEJIIO.

Ilo3TOMy ompeaeauBaHUE €IMHOW NOTPEIIHOCTH

3TOro0 (GopMajJIbLHOI0 PaBEHCTBA JAA€T caMy 3Ty
CAMHYIO IOTPEIIHOCTh, YTO M TPEOOBAJIOCH I0KA3ATh.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 174/226
Teopema. Eciin Bce 3j1eMeHTBI (DOPMAJIBHOI0 PABEHCTBA

00pamalTCd B AKTYAJbHBIA (IOCTUIHYTBIH) HYJb, TO
olnpeaeIuBaHUE eANHOU MOr'PEINHOCTH 3TOI0
(bopMAJTBLHOI0 PABEHCTBA Ja€T BEPHBIM AKTYAJbHbLIH
(1OCTUIHYTBIH) HYJb, TOIa KaK caMa 3Ta eIuHas
[OIrPENIHOCTh He ompe/ieieHa.

Jloka3aTeabCcTBO.

Ecanm Bce 3JjeMeHTHBI (GOPMAJIBHOI0 PaABEHCTBA
00paIaTCA B AKTYAJIbHbIA (I0OCTUTHYTBIN) HYJb, TO H
YHUCJAUTEIb, H 3HAMEHATEJIb IMHOU HOTPEIIHOCTH ITOI0
(popMaJILHOI0 PaABEHCTBA, ONPeENdeJJEHHONM KaK ApPo0b,




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 175/226
00pamanTcd B AKTVAJbHbIA (JOCTHIHYTHIN)

HYJib, TAK YTO CaMa 3Ta €IUHAHA NOIPEIUIHOCTh HE
ompeaeseHa.

Toraa npu oIpeaeaAMBAHUHA eANHON
HOIrPEIIHOCTH 3TOr0 (PpOopMAJIBLHOIO0 PABEHCTBA,
onpeaeJéHHOM KaK JApo0b, €€ mepBOHAYAIbHBIN
HYJICeBOU 3HAMEHAaTEeJIb TOKI€CTBEHHO
3aMEHSIeTCH ero CYMMOHM ¢ AKTYAJbHBIM
(IOCTUIrHYTBIM)  HYJEM, KOTOpbIii  JaJee
3aMeHAeTCS JIO0bIM HOTEHIMAJTbHBIM




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJIb-HEJEJEHUWA Y NOJE3HBIX FE3JEUCTBUMN BE3 JEJEHUSA HA HYJIb 176/226
(CTAHOBAIMMCH) CTPOr0 MOJOKUTEIbHBIM HYJIEM

(pv3HYEeCKON Pa3MEPHOCTH (e IUHUILI U3MEPEHHUS )
3TOr0 (POopMAJILHOI0 PaBEHCTBA, NMpeaes Tenepb
TOXK/I€CTBEHHO PaBHOM AKTYAJBbHOMY
(IOCTHUIrHYTOMY) HVYJK JApo0H TOXKe PpPaBeH

AKTYAJbLHOMY (IOCTUTHYTOMY) HYJIIO.
Ilo3TOMYy omnpeaeauBaHWe €IMHOU MOTPEHIHOCTH ITOrO
(popMAJILHOT0 PABEHCTBA MACT BEPHLIN AKTYAJbHBIN

(ZIOCTUIHVTBIM) HVYJb, TOrJa KaK caMa 3Ta eIuHas

HOrPENIHOCTL HE ompejejeHa, 4YT0 U TPedoBaJIOCH
I10KAa3aTh.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 177/226
CaencrBue. OnpeneauBanue eIMHOM

NOrPEIIHOCTH (popMaAJIBLHOIO PABEHCTBA
NPAaBUJILHO 0000111aeT €€ Ha CJIy4Yau oOpauieHust
BCEX 1JJEMEHTOB (POPMAJIBHOI0 PABCHCTBA B

AKTYAJbHbIN (I0CTUTHYTbIN) HYJb.

3amevyanue. IleHoil MpaBMJILHOTO 0000IEHUS €IUHOM
OrPEeHIHOCTA (POPMAJTBHOI0 PaBEHCTBA Ha CJay4yau
oOpalieHUusi BCeX JIeMEHTOB (pOpMaJbHOI0 PAaBEHCTBA
B AKTVAJbHBIN (JOCTUIHYTBHIM) HVJb ABJIACTCHA €€ He
ypesMepHO 0oJblIOe JIErKO pacnmo3HaBaeMoe H
oO0pamaeMoe yCJI0KHEHME €€ onpeeTMBAHUEM.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HY.JIb-HEJIEJEHNS W HOJE3HBIX BE3AEACTBHI BE3 JIEJEHUS HA HYJIb 178/226
10. OBHIASA TEOPUS HYJIb-HEJIEJIEHUSA

Onpenenenue. Hyab-HeleJeHMEM HA3bIBAeTCH [JAeJIeHME,
MOryiiee OTJIHYATHLCH OT OOBLIYHOIO JeJEHUS TOJbKO
TeM, 4YTO YaCTHOE OT HYJb-HeJdeJeHU PABHO
AKTYAJbHOMY (ZOCTHUIHYTOMY) HVJK NPH PABHOM
AKTYAJbHOMY  (DOCTUTHYTOMY) HVJIK  JAeJIUMOM
He3aBUCHUMO OT JeJMTeJsl M Ja)Ke ero CyumecrBOBaHUs,
NPpUYEéM  (GU3HUYECKOW  pPasMepPHOCTbI0  (eAMHHUIEH
U3MEPEHUsI) YACTHOLO CYHTAETCH COOTBETCTBYIOLIEE
OTHOLIEHHE (PU3HYECKHUX pasMepHocTen  (eIUHMIL
N3MEPEHNs ) JeJIUMOr0 U AeJIUTEJIs.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJIEJEHUSA U NOJE3HBIX BE3JIENCTBUN BE3 JIEJEHUS HA HYJIb 179/226
ObOo3nayenue. Hyab-Henenenye 0003HaYaercss ABOMHOM

KOCOU YepTou // B OTIMYME OT OJUHAPHOU KOCOU YEePThI
/ 00BIYHOTO ICJICHUS.
Onpenenenue. HyJb-HexeauMoun eAMHOM
HOIrPEHIHOCTHI0 KAaK JAPO0bI0 HA3BIBACTCH HUTOI HYJIb-
HeleJJeHUSI YUCJTUTES ITON APOOH HA €€ 3HAMEHATEeIb.
Ipumep.
st ABYyX3J1eMEeHTHOr0 (hopMAJIBLHOI0 PABEHCTBA
al=Db

HYJIb-HEJCJNMAA eIMHAS MOrPEIIHOCTh

U.-p» = |a - b|//(]a] + |b]).




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHWUS U MOJE3HBIX BE3AENCTBUI BE3 IEJEHWUS HA HYJIb 180/226
Ecau |a| + [b| > 0, TO
U.»-» = |a - b|//(|a] + |b|) = |a - b|/(|]a] + |b]) = Ea-».

Eciu a=Db =0, To dopmanbHoe paBeHCTBO a ?= b BepHo,

Upo=0=10-0|//(J0O] + 0D =0//0=0
IIPHY HEeOolpeaeJEHHOW eIMHOW MOrPEIHOCTH

Eo--0 =10 - 0]/(|0] + |0]) = 0/0.

Teopema. Eciau xorss ObI OJHH 3JI€eMEHT (POPMAJIBHOIO
pPaBeHCTBA He oOpamaercs B AKTYAJbHbIN
(IOCTMIrHYTBIA) HYVJAb, TO HYVYJb-HeleJAUMAS €AUHASA
HOrPEIHOCTDh 3TOr0 (pOpPpMAJIBLHOI0 PABEHCTBA €CTh €ro
eIMHAA NOrPENIHOCTb.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJIEJEHUS U NOJE3HBIX BE3JIENCTBUN BE3 JIEJIEHUS HA HYJIb 181/226
Jloka3aTeabCcTBO.

Ecin XoTa Obl OAUH 3JIeMEHT (POPMAJILHOI0 PAaBEHCTBA
He 00palaeTcs B AKTYAJbHbIN (I0OCTUTHYThIN) HYJb, TO
3HAMEHATeJb CANHOU [OrPEITHOCTH ITOI0
(popMaJILHOI0 PaABEHCTBA, ONPedeJEHHONM KaK JApo0b,
CTPOro IOJOKUTEJEH, 3Ta eIMHAsd NOrpPelmHOCTh
CYLIECTBYET M NPUHUMAET 3HAYEHUE HA OTpPe3Ke OT
HYJISI 10 €TUHMIbI BKJIKYUTEIbHO.

HyJab-Heneanmas eAnHas NOrPEHIHOCTL  J3TOIO
(bopMAJILHOI0 pPaBEHCTBA OINpeaeeHA KAK MTOI HYJb-
HeACJCHUS YUCTUTES ITON JPOOH HA €€ 3HAMEHATEeJIb.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JEUCTBUU BE3 JEJEHUSA HA HYJIb 182/226
Ecaun Bceraa HeOTpHMUATEIbHBIA YHUCIANUTEIb

ITOM apoou eCTh AKTYAJbHBIN
(1OCTUTHYTHIi) HYJb, TO €MY U MEXKAY CO00MH
PABHBI BBHAY CTPOrOW IOJIOKHUTEIbHOCTH
3HAMEHAaTeJasd M eAWHAS [OrPeliHOCTh, H
HYJb-HEACJAMMAA  €IWHAA  NOrPEIIHOCTD
ITOr0 (POPMAJIHLHOI0 PABEHCTBA.

Ecian Bceraa HEOTPUIATEAbHBIN YMCIANUTEIb
ITOM APOOM CTPOro MHOJIOKUTEIEH, TO IAJM




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HY.JIb-HEJIEJEHMS M IOJE3HBIX BE3JIEACTBUIA BE3 JIEJEHHMS] HA HYJIb 183/226
HECI'o ACJICHUEC N HYJIL-HCACJICHHNC COBIIAAAI0T,

¢AMHAA IOrPEIIHOCTh M HYVJb-HeldeJauMas
eAUHAS IOrPEeHIHOCTh JITOr0 (GopMAILHOIO
PABEHCTBA PABHbI MEXKIY COOOI.

IHoaTOMYy TOrAa HYJIb-HeAeTUMas
eANHAA [OrPEINHOCTH 3TOI0
(bopMAJILHOI0 PaBEHCTBA €CTh €Io0
eANHAA [OI'PEINHOCTD, qTo |

TPe0OBAJIOCH 10KA3ATh.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJAEJEHUA U NOJE3HbIX BE3JIENCTBUU BE3 JEJEHUSA HA HYJIb 184/226
Teopema. Eciin Bce 3j1eMeHTBI (DOPMAJIBHOI0 PABEHCTBA

00pamalTCd B AKTYAJbHBIA (IOCTUIHYTBIH) HYJb, TO
HYJb-HeeJMMAasA €eIMHAS MNOrPEeIHOCTh €CTh BEPHbIH
AKTYAJbHBIN (IOCTUTHYTHIN) HYJb, TOIIA KAK caMa 3Ta
eIMHAS MOrPEIIHOCTH HE ONpeaesaeHa.

Jloka3aTeabCTBO.

Ecaim  Bce 3JjeMEHTBI  (POPMAJILHOIO  PaBEHCTBA
00panIalTCca B AKTYAJbHBIN (I0CTUTHYTHIN) HYJb, TO U
YUCJANTENb, M 3HAMEHATEIb ¢/IMHON MOTPEIIHOCTH ITOI0
(popMaJILHOI0 PaBEHCTBA, ONpPedeJJEéHHONM KaK Apo0b,

00paIAlTCHd B AKTYAJbHbIN (IOCTUIHYTbIN) HYJb, TAK
YTO caMa 3TAa eINHAA NOrPENIHOCTh He oMpeiesieHa.




Ph. D. & Dr. Sc. LEV GRIGOREVIC GELIMSON: MATEMATHUKA C ObIIIUMHU TEOPUAMMU
BCEOBIIEN ITYCTOTBI U KAK BCEOBIIEI'O HEMTPAJIM3YIOIIEIO MYCTOI'O OITEPAHJIA,
IIOTEHIIUAJIBHBIX U AKTYAJIBHBIX HYJIEM U BECKOHEYHOCTEMU, NOI'PEIIIHOCTEM,

HYJb-HEJEJEHUWA Y NOJE3HBIX FE3JTEUCTBUHN BE3 JEJEHUSA HA HYJIb 185/226
Torna HyJab-HeaeaMMAasi €IMHAS NOrPEIIHOCTH

KAK  HUTOI  HVJb-HEACJCHHUH  AKTYAJLHOIO
(IOCTUTHYTOr0) HVJd KaK YHCJAUTeds Ha
AKTYAJbHbIN (AOCTUIHYTBIN) HYJIb KaK
3HAMEHATEJb €AMHOW NOrPEIIHOCTH  3TOr0
(bopMAJILHOIO0O PABEHCTBA, ONPEACJEHHON KaK
APO0b, €CTh AKTYAJbHBIN (IOCTUTHYThIN) HYJb.

I103TOMY HVJb-HeeJAUMASA €AMHAA NOrPEINHOCTD
3TOr0 (GOopMAJILHOI0 PABEHCTBA €CTh BEPHbIN
AKTYAJbHbIA (AOCTUIHYTBIN) HYJb, TOIIa KaK
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¢ANHAS IOIrPEeHIHOCTh JITOr0 (GopMAILHOIO

paBeHCTBA  He  ompeaejeHa, Yro M
TPe00BAJIOCH A0KA3ATh.

Caencreue. HyJab-Heaeanmasi eAMHAsA
[OrPCINHOCTL (POPMAJBLHOIO PABEHCTBA

NPABUJIBHO 000011a€T ¢ IMHYIO NOIPEIIHOCTD
(popMaAJIBLHOI0 PABEHCTBA HA CJy4Yad oOpaleHus

BCEX 3JIeMEHTOB (pOopMaAJIbLHOI0 PABEHCTBA B
AKTYAJbHbINA (IOCTUTHYThIN) HYJb.
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Jameuanue. Ilenoi HPABUJIbLHOLO

000011IeHN A eIMHOM HOrPEIIHOCTH
(bopMAJILHOI0O PpPaBeHCTBA HAa  CJIy4yau
oOpalneHusi BCeX JJIeMEHTOB (opMaIbHOIO
PABEHCTBA B AKTYAJbLHbLIA (JAOCTUIHYTHIN)
HYJb SIBJISICTCH He00JIbIIoe JIEr'’KO
pacimodHaBaeMoe M o0OpamaemMoe  eé
VCJI0KHEHHE  HVJIb-HEACJIUMOW  CIUHOH
HOrPEIIHOCTHIO.
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JAKJITIOYEHUE
Takum oOpazom, OTKPbIThI OTCYTCTBHUE
HEeO0XOAUMOCTH [eJICHHSI HA HYJb, HEYHCJI0Bas
o0paTHoO cBepx0ecKoHeuYHas npupoaa "
CYIIHOCTh HYJHA M OO0YCJOBJICHHASA €10 €ro
OrPAaHUYCHHAsA  JeecnocoOHOCTb.  OTKpPHITHI
BCeoOlIass mycrora BOOOINEe M KaK BCeoOIUH
yCTOM ONepaHa, KOTOPbIA ONMYyCTOIIACT MTOI
JIO00T0 JeMCTBUA HAJA HHUM H TEM CaMBbIM
HeHTpaJu3yeT J1ooe aeicTBue.
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Co3ganbl  00IMEe  TeOpMH  BCeoOIneH

IYCTOThI, BCeOOIIero mycToro omnepaHjaa,
MNOTEHUMAJBbHBIX M AaKTYAJbHBIX HYJEH H

0eCKOHEUYHOCTEMN, MOTEeHINAJIN3ANH
AKTYAJIbHOCTH /| AKTYAJIU3aALUH
NOTEeHIMAJbHOCTH, a0COJIIOTHOM,

OTHOCUTEJBHOM H €IWHOHU MOIPElIHOCTEH,
HYJ/Ib-HeAeJeHUs, MOJe3HbIX 0e31eMCTBUU H
HCKJIIOYCHHUS JeJIeHUS HA HYJIb.
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Hacrosinmiass HayyHass MOHoOrpaus 1mmo3romMy

MOKeT IPEeACTABUTDH HHTEpeC I
MAaTEeMATHKH, a TaKXKe IJd IeJAaroruku
CpeIHEH M BBICHICH IIIKOJbI, B TOM YHCJIE A5
CIICIIMAJIHU3NPOBAHHBIX KJIA4aCCOB, I'MMHAa3uu,

JUIleeB, YHHUBEPCUTETOB, ACHUPAHTYP, AJIs
[peAMETHBIX OJUMMIIMAL U BOOOIE JJIsI pelieHus

HEeCTAHAAPTHBIX 3aJad, BKJIIOYASA

CAMOCTOSITEJIbHOE, B  IeJsAX  TBOPYECKOIO
Pa3BUTUA OYAYIIUX YUEHDBIX.
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